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Lessons on Financial Stability from Japan’s 1980s Bubble Years

Hyun Song Shin
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I. SOURCE
Hattori, Shin and Takahashi (2009)
“A Financial System Perspective on Japan’s Experience in the Late 1980s”
Paper presented at Bank of Japan Conference, May 2009
II. Japan’s Late 1980s Experience
Role of large (non-financial) firms channeling funds from capital markets to
banking sector
* Raise funding in securities market
* Lend on to banking sector as time deposits
Made possible by

* Progress in financial liberalization in securities market and banking sector
* Permissive liquidity conditions

Figure 1. Stylized Financial System Before Liberalization
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Figure 2. After Liberalization
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Figure 3. Financial Intermediation Redefined
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Table 1. Security Financing by Listed Firms, 1972-98

Total securities Distribution (%s) Izicnredgn bonds _
o as % as %
vear (million yen) Stock Bonds total total bonds
1972 1,784 689 584 418 0.0 0.0
1973 2 240,766 419 381 0.1 02
1974 1,741,396 312 68.8 34 4.9
1975 3,187 449 314 68.6 11.7 17.0
1976 2.302,001 299 70.1 18.1 258
1977 2,543,740 363 63.7 147 23.1
1978 2972270 302 69.8 16.4 235
1979 3208028 289 711 240 338
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Figure 4. Fundraising by Private Non-financial Corporations (Securities)

- -~
30 £ N
/ A\
1 0ther “securities other than shares” / \
25 - Commercial paper - g T e 1
B FExternzl securities issued by residents [
20 k- S Industrial securities 1 ook O
Shares and other eguities -
L e
f
[ ]
-
T T A - MRS ... === RRR R - PRl T O Ry
E
[y
5 _____________________
D -
-5
-10

1980 &1 82 83 84 85 86 87 88 89 90 91

92 93 94 95

25 . <

[ Cthers including demand
20 - deposits
B Certificates of deposits

15 - Time and savings
deposits
10 k- —+— Currency and deposits | SV B e\

Trillion yen

1980 81 82 83 84 85 86 87 88 89 90 91

92 93 94 95




2010 KDI Journal of Economic Policy Conference " Financial Stability and Sustainable Development"

Figure 6. Net Financial Position of Private Non-financial Corporations
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Figure 8. But Cash Not Used for Investment
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Figure 9. Share of Time Deposits in Total Outstanding Deposits
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Figure 10. Bank Lending to Real Estate-Related Sectors
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Figure 12. Composition of Bank Capital
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Figure 14. Leverage
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ITI. Macroeconomic Backdrop
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IV. Some Lessons for Current Debates
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I. Introduction

A series of financial crises in the 1990s and the 2008-09 global economic crisis have
brought to light a number of new developments in the financial system - both domestic and
global - that have a bearing on managing financial crisis. They have certainly contributed to
a better understanding of the causes and consequences of the building of financial
imbalances. It is now widely accepted that contrary to the long held view, consumer price
stability is not a sufficient condition for financial stability. Financial imbalances in the form
of the boom and bust, excessive leverage in financial institutions and households, and
deterioration in maturity and currency mismatches in the balance sheets of banks and other
financial institutions could mount up in a non-inflationary environment. The unwinding of
these imbalances could destabilize the financial system and even trigger a financial crisis.
The cumulative effects of financial imbalances could then cause serious disruptions to the
economy and interfere with real sector development.

There has also been a sharp increase in the volatility as well as the volume of cross-
border capital movements as a result of deeper integration of financial markets of
individual economies both at the regional and global level. In a globalized economy,
financial turbulences in one country could easily spill over into neighboring economies
including even those with strong and sound fundamentals, thereby destabilizing their
financial systems as well. Financial globalization therefore calls for creating a system of
policy harmonization and coordination at the regional and possibly at the global level for
effective surveillance of capital movements and the soundness of national financial systems.
Finally, experiences with coping with financial crises suggest that the conduct of monetary
policy could exacerbate rather than preventing the buildup of systemic risk: they may need
to be complemented by other policy measures.

These changes in the financial landscape have underlined the need to strengthen the
foundation of the domestic financial system to improve resilience to external shocks as well
as the need to develop new policy instruments that could complement monetary and fiscal
policy in safeguarding the economy against financial instability. The search for new policy
tools has led to a reorientation of macroeconomic dimensions of microprudential
supervision for a new approach to ensuring stability of the financial system.

In the wake of the 1997-90 Asian financial crisis, Crockett (2000) proposed that
microprudential supervision and regulation, which had been traditionally directed to
protecting depositors and investors, should be reoriented toward maintaining financial
stability by “marrying the micro and macro-prudential dimensions of financial stability.”
This was followed by the construction of a macroprudential framework for financial
supervision and regulation (Borio 2003), which has been further refined by a series of
papers by the staff of the BIS. Since the eruption of the 2008-09 global economic crisis,
macroprudential policy has taken center stage of the discussion of the assessment of health
and safety of the financial system and prevention of future financial crises. The IMF
program for the assessment of systemic financial stability and the growing attention central
banks and other policy authorities are paying to monitoring, analyzing, and formulating
policy responses to ensure the soundness and safety of the financial system all bear witness
to the growing importance of macroprudential supervision as a new macroeconomic
policy. Although there has been a growing literature on macroprudential policy in recent
years, there appears to be a considerable disagreement on its scope and effectiveness.
Indeed, there is neither a widely accepted definition of financial stability nor an appropriate
operational framework for macroprudential policy. Although efficiency of monetary policy
is expected to improve when it is complemented by macroprudential supervision, it is
difficult to identify the contour of a new system of coordination of the two polices. This is
because the new system of coordination needs to be designed in a way that will avoid the
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potential conflict in which the effects of the two polices cancel out each other because
macroprudential policy has macroeconomic spillovers, whereas monetary policy affects
risk-taking behavior of financial market participants.

In this paper an attempt is made to clarify some of the analytical as well as operational
issues related to the construction of a macroprudential policy framework for financial supervision
and regulation, in particular the interactions between monetary and macroprudential
policy. To set the stage for the discussion. Section 2 examines the operational definition, the
rationale behind, and the scope of macroprudential policy in the context of emerging
economies. This is followed in Section 3 by a discussion of independence of macroprudential
supervision as an instrument for financial stability and its interactions with monetary
policy. Section 4 is devoted to outlining an appropriate operational scope and modality of
macroprudential supervision. Concluding remarks are in a final section.

II. Systemic Risk and Macroprudential Policy
1. Definition of Macroprudential Policy

Although monetary policy should be an integral component of any policy framework
for managing financial turbulences it may not be effective in leaning against the surge of
the financial cycle. As will be shown in the following section, macroprudential supervision
may come into conflict with the conduct of monetary policy in particular when consumer
and asset prices move in the opposite directions. In economies adopting inflation targeting
the policy rate is not an efficient tool to restrain excessive leverage and risk taking. For
example, a higher policy rate may be able to stabilize high asset prices, but when
speculation sets in, it is likely to do so at the cost of a larger output gap, if consumer price
inflation is below the target rate (Blanchard et al. 2010). This limitation has stimulated
interest in and brought on efforts to develop and refine macroprudential policy as a means
of managing excessive leverage, procyclicality in bank lending, and real and financial asset
speculation.

Macroprudential policy is defined as “the use of prudential tools with the explicit
objective of promoting the stability of the financial system as a whole, not necessarily of the
individual institutions within it” (Clement 2010). It is intended to prevent the buildup of
systemic risk, that is, to protect the financial system as a whole and, by extension, the
broader economy To be more specific, it has two objectives. One is to mitigate the
financial cycle or procyclicality over time, that is, leaning against the wind when systemic
risk is accumulating. Another is to make the financial system more resilient-given the cycle-by
moderating systemic risk caused by “interlinkages between the common exposures of all
financial institutions” at a point in time, that is to stem risks related to interconnections and
spillovers in the financial system (CGFS 2010 and Hanoun 2010). To be sure, these
objectives are not mutually exclusive as a greater resilience of the financial system would
enable the system to adjust to financial cycles better.

1 For example, more stringent bank capital and liquidity requirements in the Basel III are desirable to stem
systemic risk,but they may delay economic recovery unless implemented in a gradual manner over time.

2 According to a BIS paper (CGFS 2010), systemic risk is “a risk of disruption to financial services that is caused
by an impairment of all or parts of the financial system and has the potential to have serious negative consequences
for the real economy”. Borio (2009) and Hannoun (2010) identify two types of disruption that could cause the
accumulation of financial imbalances. One type is the financial cycle - the procyclicality over the business cycle in
lending at banks and other non-bank financial institutions. Another is a cross dimensional disruption arising from
a direct exposure of financial institutions to a set of common shocks or risk factors as in the case of holding the
same or similar assets or an indirect exposure through the network linkages as in the case of assuming
counterparty risks. See Crockett 2000, Borio 2003, and White 2004 on the procyclicality of lending,.



Chapter 2. A Macroprudential Approach to Financial Supervision and Monetary Policy in Emerging Economies 15

2. Rationale

Among the policy authorities, the central bank is primarily responsible for maintaining
price stability. A though it is expected to monitor financial market developments and to
respond to financial disruptions when they occur excesses. The central bank would not
normally consider implementing monetary policy to counter financial market instability,
and more so if its policy actions could put in danger attaining its price stability objective
and when it does not have regulatory authority. For this reason, the central bank has to
coordinate conduct of its monetary policy with those of other policy authorities including
the supervisory agency. It is often suggested that given the limitations of monetary policy
in preventing the buildup of systemic risk the financial regulatory authorities need to
shoulder much of the responsibility for the assessment and management of financial
stability.

By enforcing traditional prudential standards and codes of good behavior at individual
institutions, which will keep in check contagion of the failure of a financial institution,
financial supervisory institutions help reduce the incidence of the run on the financial
system and thereby preserve financial stability. Indeed, if individual financial institutions
are healthy, sound, and efficiently managed, the likelihood of financial distress is expected
to decline. The need to strengthen microprudential supervision is no less essential than
before.

However, microprudential supervision alone is inadequate in alleviating the common
exposure of financial institutions and market participants to an increasing array of common
macroeconomic risk factors such as terms of trade deterioration, large capital inflows and
outflows, incipient asset market bubbles, herding, and sudden changes in market sentiment
and expectations. With the rapid progress in financial technology that has spawned an
explosion of sophisticated financial products, it has become increasingly difficult to identify
and monitor the distribution and the final resting places of new risks that these products
create. Under these circumstances, the traditional microprudential approach is not
sufficient to diffuse adverse market developments and market failures. Macroprudential
supervision can complement the traditional surveillance of individual institutions in lessen
systemic risk and diffuse financial vulnerabilities. This is one of the arguments for the
rationale behind the advocacy of macroprudential policy.

Another argument is related to the creation of a unified financial supervising system
independent from the central bank. If a central bank was engaged in some types of
macroprudential supervision before the supervisory oversight was separated out and
transferred to a new independent institution, it would certainly use microprudential tools
to complement its monetary policy, tightening in the up phase while relaxing them in the
down phase of the business cycle. With an independent supervising authority, then it
stands to reason that the stability function needs to be shared by both the central bank and
the supervisory authority.

A third argument for macroprudential supervision is that a growing number of central
banks have adopted inflation targeting as a framework for monetary policy in which their
primary responsibility is to stabilize prices of goods and services measured by a CPI or core
price index. It is rather natural then that the regulatory authorities assume at least in part
the financial stability function.

Finally, there is the problem of pro-cyclicality in the lending behavior of banks and
other financial institutions (Crockett 2000, Borio 2003, and White 2004). When the economy
enters into an upswing phase of the business cycle, financial institutions expand their
lending more than before in the belief that credit risk of their loans has decreased. In fact,
lending for the financing of housing and commercial estate often is the major cause of a
boom and a bubble. The credit expansion feeds and is often fed by the asset market boom.
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These institutions may realize that their lending operations may indeed create an asset
market boom, sowing the seeds of a bubble, which will eventually burst. In would be in
their interest to restrain their lending collectively, but there is no market mechanism that
could bring about such collective actions among financial institutions.

Eventually the expansion phase or boom comes to an end and the economy enters the
contractionary period of the business cycle. At this point, financial institutions become
conscious of the potential increase in the credit risk of their loans and begin to recall the
existing loans while refusing new credit extensions as the prices of assets, which are in part
held as collateral, begin to fall. For an individual institution, cutting credit exposure is a
rational decision, but if all institutions do the same, they end up deepening the contraction.
This coordination failure dictates intervention on the part of policy authorities. Given the
nature of the supervisory operations, the supervisory agency may be the authority to
assume the market intervention.

Over the business cycle, the central bank is expected to tighten monetary policy to slow
down the expansion and to reverse the policy stance during the downswing. However,
depending on how vigorously it is tightened, monetary policy may not be effective in
curbing the credit expansion, in particular when speculation sets in, in the asset markets.
Furthermore, the central bank may be disadvantaged in gauging accurately the response of
financial institutions to changes in the stance of monetary policy in the absence of
supervisory oversight. Some of the prudential supervisory tools and scheme of dynamic
provisioning could therefore be employed to strengthen the effect of monetary policy.

In view of the preceding discussion, the relevant question to be raised is not whether
the supervisory institutions should orient their operations towards macroprudential
supervision but how they should do it in cooperation with the central bank. However, the
supervisory agencies are not specifically entrusted with stability functions; they may also
have not developed the expertise or culture of macroprudential orientation, while the
central bank cannot exercise supervisory control at the level of individual institutions.
These institutional constraints could hamper coordination of macroprudential policy,
creating the danger that the policy authorities including the ministry responsible for fiscal
and exchange rate policy may not be able to agree on the seriousness of financial distress
once it arises and hence fail to devise a required collective policy response.

3. Micro and Macroprudential Policies®

Crockett (2000) and Borio (2002) highlight the differences between micro and
macroprudential dimensions in terms of the objectives of financial supervision and
regulation and the supervisory mechanism influencing economic outcomes. The
macroprudential objective is to limit the systemic risk as a systemic crisis could result in the
failure of the financial system whereas the microprudential objective is to limit
idiosyncratic risk individual financial institutions are exposed to. The macroprudential
perspective focuses on the overall health and soundness of the financial system. The

3 For its guidance on conducting financial sector assessments, the IMF (2005) has developed a general analytical

framework and specific technique and methodologies for assessing the overall stability and development needs of
financial systems in individual countries and designing policy responses. One of these tools and techniques is
macroprudential analysis, which includes “stress testing, scenario analysis, and analysis of financial soundness
indicators and of macrofinancial linkages” (p.4).
The IMF Handbook (2005) points out that a sound and well-functioning financial sector is built on the three pillars
that are necessary to support orderly financial development and sustained financial stability. One of the three
pillars is macroprudential surveillance and financial stability analysis, which is to monitor the impact of potential
macroeconomic and institutional factors on the soundness (risks and vulnerabilities) and stability of financial
systems. The other two pillars are (i) financial supervision and regulation and (ii) financial system infrastructure.
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macroprudential supervisory standard is derived from a top-down approach whereas the
microprudential one is a bottom-up approach. In terms of conceptions, the systemic risk the
macroprudential approach focuses on is endogenous as it is determined by the collective
behavior of individual institutions whereas the idiosyncratic risk is exogenous.

The differences between the two supervisory and regulatory approaches are
summarized in Table 1.

Table 1. Micro and Macro Approach

Macroprudential Microprudential

Objective Limiting systemic risk of the Limiting idiosyncratic risk of
financial system: mitigating the | individual institutions:
failure of a large segment of the | protection of depositors and

financial system. investors

Implementation of supervisory | Top-down: setting prudential Bottom-up: setting and

controls control in terms of the aggregating prudential control
probability and costs of in relation to the risk of each
systemic distress institution

Characteristics of risk Endogenous: Originating in the | Exogenous: Given to individual
collective behavior of and institutions and the disregard
interactions between of feedback of collective actions
institutions

Common exposure to systemic | Relevant and important: causes | Irrelevant

risk of the fallacy of composition

Use of instruments Standard prudential tools plus Uniform solvency standards
linking provisioning and and codes of conduct
pricing of risk to the volume of
loan

Focus of supervision (i) A greater weight given to Protection of individual
banks and larger and more institutions

complex institutions;
(ii) Market monitoring: and
(iii) Countercyclical orientation

Sources: Crockett (2000) and Borio (2003 and 2009)

According to Crockett (2000), microprudential supervision is liable to two critical
weaknesses. The emphasis on the soundness of individual institutions may result in
excessive protection which will weaken market disciplinary and allocative mechanisms
without necessarily securing the safety of these institutions. Indeed the soundness of
individual institutions is neither a necessary nor sufficient condition for the stability of the
financial system as a whole. As Goodhart (2004) points out, depending on the nature of the
interlinkages among financial institutions and markets it is possible that financial systems
containing individually weak institutions may nevertheless be systemically robust and vice
versa (p.9).4 Another weakness is that the microprudential approach may not be able to
deal with common exposures of financial institutions and markets to macroeconomic risk
factors, thereby failing in monitoring the increase in the systemic risk and taking
appropriate remedial actions. The macroeconomic factors include such exogenous

4 Goodhart cites the Japanese experience in the 1980s as an example in which banks were strong individually,
but they were systemically weak in the face of the bursting of the real estate bubble.
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developments as a sudden supply-induced change in the price of oil, but also endogenous
changes as in speculation in the asset market that would feed and be fed by rapid credit
expansion.

What then would be the precise nature of the role of the supervisory institution in
formulating policy response to an impending financial disturbance? While it is intuitively
clear that the supervisory institution has an important role to play in assessing financial
stability and in responding to emerging financial imbalances, the precise contour of the
macroprudential supervision in monitoring, analyzing, and participating in the designing
of policy responses to an impeding financial stress is not clearly defined. The proponents of
the macroprudential framework for financial supervision do not necessarily propose either
the creation of new prudential controls at or adding new functional responsibilities to the
supervisory authority; they are advocating the adjustment of the traditional modality of
supervision in a way that will contribute to mitigating systemic risks.

There are few new tools for macroprudential supervision.> Most of the main tools of
macroprudential policy are similar to those of microprudential policy. They take the form
of restrictions or incentives related to financial firms' balance sheets. That is, a large number
of microprudential instruments could be recalibrated for macroeconomic objectives of
sustaining financial stability.® These tools are basically designed and implemented to
contain distress of individual financial institutions, but Hannoun (2010) argues that they
could be utilized to mitigate systemic risk as they can complement the instruments of
monetary policy. Some of the instruments that may be used to strengthen financial system
resilience include capital and liquidity requirements and restrictions on leverage in
particular types of lending and currency mismatches. In particular, the regulatory
authorities may separate out vital requirements to reflect their potential threat to the
stability of the financial system (Borio 2009).”

A host of microprudential tools may also be reoriented to help lessen the procyclicality.
They include: countercyclical capital charges, forward-looking provisioning for loan losses,
capital conservation rules for banks that ensure prudent profit retention, the loan-to-value
ratio, the repayment period, and margin requirements, capital requirements against real
estate lending, and the countercyclical adjustment of exposure to the real estate sector - to
be tightened in the upswing and loosened in the downswing phase (Hannoun 2010).8
These tools could be adjusted frequently and quantitatively.

It should be noted that the preceding categorization is based on broad correspondence
between the instruments and the two objectives of macroprudential policy as some of these
instruments such as the LTV ratio, which can improve the resilience of the financial system,
but also serve as an automatic stabilizer for the financial system (CGFS 2010).

In controlling systemic risk over and at a point in time in a cross sectional dimension,
how does macroprudential policy work? How effective is it? Is it independent or
complementary to monetary policy? The next section turns to these questions.

5 See section 5 for details on macroprudential tools.

6 CGFS (2010) and Hannoun (2010) provide a list of these instruments categorized by the disruptions to the
financial system they constrain. CGFS (2010) discusses how to design macroprudential frameworks and reviews
experience in a range of countries.

7 Brio (2009) proposed a top-down approach in employing prudential tools in which contribution of each
institution to system wide risk is calculated. On the basis of this information higher standards are imposed on
institutions with a larger contribution.

8 These instruments can be complemented by the dynamic provisioning, but with caution. This is because the
dynamic provisioning scheme may have an inherent bias against small and medium-sized firms and households
that have increasingly accounted for a large share of customers at banks. Large firms have access to international as
well as domestic capital markets for the financing of their investment. Denied credit at banks, they could issue
commercial paper, bonds, and equities to raise funds they need. These financing alternatives are often not available
to small and medium-sized firms. During an economic boom, the dynamic provisioning may discriminate against
small and medium-sized firms, which are likely to be perceived as high-risk clients.
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III. The Role and Effectiveness of Macroprudential policy in Leaning
against Financial Cycle®

Faced with growing systemic risk, both monetary and supervisory authorities would
come into action to forestall a financial crisis. It is easy to see that when both consumer and
asset prices are rising or falling together the stance of the two polices would be the same
and there are no spillover problems. For instance when the build up of inflationary
pressure is accompanied by asset price bubbles, both policies will be tightened-the interest
rate is raised while the loan-loss provisioning will be increased - and they will reinforce
each other. But when the two prices move in the opposite directions, a serious problem of
working at cross-purposes arises.

Citing the literature on the target-tool assignment, Yellen (2010) argues that “it is
perfectly possible to attain good outcomes even if monetary policy and macroprudential
policy are carried out separately and independently, and the goals of each are pursued
using entirely separate tool kits”. Yellen acknowledges that satisfactory results can be
attained without policy coordination, even though fully optimal policy generally calls for
coordination when spillovers occur, for instance situations may arise in which the Federal
Reserve, in its conduct of monetary policy, might not be able to fully offset the
macroeconomic effects of macroprudential interventions.!® In what follows it is argued that
the independence of macroprudential policy is at best questionable.

In order to discuss the scope and effectiveness of macroprudential policy in leaning
against the financial cycle, this section considers a situation in which consume prices are
not expected to rise beyond a target range, but there are signs of incipient speculation that
may create a bubble in the housing market. Faced with the growing instability in the
housing market, the central bank could increase the policy rate to suppress unwarranted
high expectations of capital gains, but would be reluctant to do so, unless the speculation
has the danger of increasing inflationary pressure. The fiscal authorities may raise the
property tax rate and impose additional taxes on the transactions in and transfer of
properties, but these types of taxation may not be desirable as they distorts property
markets to impair their efficiency. As a third alternative policy measure, the financial
regulatory authorities may consider imposing microprudential regulations on mortgage
lending at banks and other non bank financial intermediaries for the macroeconomic
purpose of stabilizing the housing market. In this regard, the regulatory authorities could
employ two types of macroprudential instruments. The first includes some of the
microprudential instruments - such as the LTV and DTI (Debt to Income) ratios - which are
adjusted to control the supply of credit to a particular sector such as housing. The second
type comprises those tools for controlling the supply of aggregate bank credit such as
countercyclical capital charges, dynamic loan-loss provisioning, and capital conservation
rules for banks. These tools are mostly implemented to moderate procyclicality in bank
lending. Implementation of these two types of instruments entails quantitative - rather
than price - control of the availability of sectoral as well as aggregate bank credit.

9 This section draws on Park (2010).

10 Yellen (2010) points out that higher supervisory standards for capital following the real estate-related loan
losses of the early 1990s may have slowed the economy's recovery from the recession. More stringent bank capital
and liquidity requirements to stem systemic risk, but with high unemployment in so many economies, they may
delay economic recovery unless implemented in gradual manner over time, the new Basel III agreement recognizes
the desirability of a phase in period for these standards. The implementation of tighter standards over a multi-year
period should mitigate the concern that the macroprudential policies we are putting in place to control systemic
risk will unduly restrict the availability of credit, thereby retarding economic recovery.
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1. Fungibility of Money: Ineffectiveness of Selective Credit Control

In an effort to stave off a housing market boom, suppose that the regulatory authorities
lower the two micro-prudential ratios - LTV and DTI - and that there is no change in the
stance of monetary policy. The squeeze on mortgage lending is likely to discourage
borrowing for consumption demand - the purchases of houses for their services - but not
necessary for the investment demand by those seeking higher capital gains if housing
prices are expected to rise continuously. Under these circumstances, as long as the level of
total bank lending is left unchanged, banks will be able to extend more of other types of
business and consumer loans with the funds released form housing finance they curtail.
But if the expected real return on housing investment is perceived to be higher than the
returns on other assets, many of the borrowers taking out other non-mortgage bank loans
are likely to invest the bulk of their loan proceeds in housing.!! This results from the
fungibility of money and imperfections in ex post loan use monitoring that may not be able
to prevent the loan diversion.

Given the fungibility of money, it appears that in countries where housing has become
good substitutes for financial assets and banks dominate financial intermediation and the
financial system as a whole restrictions on mortgage lending alone may not be effective in
preventing the housing market bubble: they need to be complemented by an overall cut
back of aggregate bank credit through, for instance, an increase in loan-loss provisioning.
But once housing speculation gathers forces, as shown by the Korean experience discussed
in section 4.3, even the simultaneous squeeze on both the sectoral and aggregate supply of
bank credit may not be effective. This is because despite the overall tightening of bank
credit, some of the loans extended to non-housing borrowers could be drawn away to be
invested in housing as long as real property speculation picks up speed.

2. Macroprudential and Monetary Policy: Are they Independent?

In the preceding discussion, tightening of macroprudential policy is likely to move
banks to raise interest rates on their loans. It will also drive many of their loan customers
out of the bank loan market and into money and capital markets for direct financing at a
higher cost. This increase in the debt and equity financing will then increase market interest
rates. If this happens, contractionary macroprudential policy will dampen the aggregate
demand for goods and services (with a possible exception of construction investment) as
many borrowers without access to the capital market will be rationed out of the bank loan
market, while it has limited effects on suppressing housing market speculation. The tighter
stance of macroprudential policy may therefore widen the output gap depending on the
extent to which bank loans are shifted to housing finance. Macroprudential measures may
strengthen the financial system but do not necessarily help enhance financial
macroeconomic stability. It follows then that if the policy rate is a poor tool to deal with
financial market instability, so are macroprudential tools for moderating financial cycles.

The preceding discussion raises an important question as to whether the division of
labor in policy management in which the central bank follows an interest rate rule in
conducting monetary policy for price stability whereas the regulatory authorities are
engaged in quantitative control in managing macroprudential policy for financial stability
is a viable institutional arrangement.

11" A housing market boom often coincides with land speculation. Business borrowers may decide to use a fixed
investment loan to build a plant on a larger site of land than otherwise.
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This question arises because most of the macroprudential instruments leaning against
financial cycles work through changes in the availability of sectoral and aggregate credit
and in this respect they are similar to reserve requirements. That is, macroprudential tools
operate through effects on bank lending: changes in bank loans cause investment and
consumer spending to change. Since this bank lending channel is one of many channels of
monetary policy, it follows that in emerging economies where the banking system
dominates financial intermediation, as far as the channel of transmission is concerned,
macroprudential policy geared to controlling procyclicality in bank lending and monetary
policy targeted for price stability are one and the same, although they have different
objectives.

3. Korea’s Experience with Macroprudential Policy

A recent survey by the BIS on the use of macroprudential instruments in 33 countries
shows that in most cases the objective was to enhance the resilience of the financial system
rather than moderating financial cycles and that the evidence on the effectiveness of
macroprudential measures is not conclusive (CGFS 2010). In part these findings are
supported by the recent experience with managing the real estate boom in Korea. Over a
seven-year period beginning in 2001, the Korean government tightened monetary policy
and imposed various macroprudential and tax measures on twelve occasions to break off
an impending real estate speculation.

In October 2003, they not only increased the policy rate but also lowered the LTV ratio
to 40 from 60 percent on mortgage loans with maturity less than 10 years for apartment
purchases.’? But the LTV control turned out to be less than effective, because of the leakage:
banks were able and in fact started to extend mortgage loans with maturity longer than 10
years to avoid the restriction. In order to plug this loophole, two years later, mortgage
lending was tightened further by lowering the LTV ratio on those loans with maturity
longer than 10 years for the purchase of an apartment valued at more than 600 million won
(or approximately 600 thousand US dollars). At the same time DTI ratio was lowered below
40 percent for apartment financing in some of the districts of the Seoul metropolitan area
where there were signs of real estate speculation and in 2009, this restriction was extended
to all of the same area.

Despite the implementation of these macroprudential measures housing speculation
did not subside. It was clear that stronger doses of anti-speculation measures were needed
and the stronger measures implemented included the requirement for registration of and
imposition of transfer and transaction taxes on transactions in properties, which eventually
ended the boom in the housing market. In retrospect it is unclear whether the real estate
speculation would have been brought under control if the government had not resorted to
the tax and other direct control measures. It is difficult to examine empirically the extent to
which the 20 percentage-point reduction in the LTV contributed to slowing down if not
stopping the speculation. In retrospect it was more of a symbolic move on the part of the
regulatory agency (FSS) to signal that it was serious about stabilizing expectations on future
prices of apartment, although it is unclear as to how successful the signaling was.

In general, the effectiveness of macroprudential tools may vary depending on the
circumstances in which it is implemented. When the CPI and asset prices move in the same
direction, it is likely that the stance of both monetary and macroprudential policy would be

12 In Korea, there is a liquid market for apartments, which are standardized in terms of size and actively traded.
In particular, smaller ones are easily marketable, making them a tradable investment asset and a good substitute
for financial assets.
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the same: they reinforce each other to restore both price and asset market stability.’® On the
other hand, when movements of consumer and asset prices diverge, the two policies run
into conflict with each other as in the case of stable CPI and rising asset prices in preceding
section.

In particular, the conflict between the two policies appears to be more severe if rising
consumer prices are accompanied by stagnation in the housing market as shown by the
recent experience in Korea. In August 2010 the central bank raised the policy rate as it was
concerned about the buildup of inflationary pressure. At the same time the regulatory
authorities lifted up the DTI ratio on specific mortgage loans to revive the sagging demand
for housing loans. Although it is too early to judge, the higher DTI ratio did not seem to
have elicited any positive housing market response.’#

Macroprudential tools such as the LTV and DTI are rather inflexible instruments that
cannot be fine-tuned frequently to alter price expectations in real property markets.
Fungibility of money makes their effectiveness at best ambiguous. Macroprudential policy
for controlling the quantity of aggregate credit needs to be coordinated with the conduct of
monetary policy, but given the different policy objectives and approaches to policy
management of the monetary and regulatory authorities, such a coordination would be
difficult to institutionalize.’> The financial regulatory authorities would find it difficult to
decide on timing and the extent of adjustment of its tools. For an effective management of
macroprudential policy the regulatory authorities should be able to detect signs of real
asset speculation well before they get out of control and to identify the turning points in
cyclical developments in the economy. Equipping the regulatory authorities with this
macroeconomic forecasting function would mean entrusting them with a role in the
conduct of monetary policy. It is not clear what that role should be.

IV. Making Operational a Macroprudential Framework for Financial
Supervision

1. Macroprudential Framework

In addressing systemic risk, the financial supervisory authorities are responsible for
providing information on the health and efficiency of financial institutions and
developments in financial markets pertinent to the assessment of financial stability,
including the monitoring of various financial indicators, interpretation of scenario analyses,
and stress testing for both individual financial institutions and banking and other financial
industries. While this responsibility of supplying information and data is of crucial
importance, the major task of the supervisory authority is to construct and manage a
macroprudential policy regime. Like any other policy regime, this one is also structured
around the goal, intermediate targets, and tools of financial supervision.

13- A recent BIS report (CGFS 2010) argues that the use of macroprudential policies targeting the real estate sector
in Asian countries helped make banking systems more resilient to real estate downturns but did not make much
difference either to the strength of the boom or to the depth of the bust.

14 During first seven months of 2010, consumer prices rose by about one percent, whereas housing prices in
some parts of the Seoul metropolitan area began to fall beginning in the second quarter of 2010.

15 The regulatory authorities may have not developed the expertise or culture of macroprudential policy, while
the central bank cannot exercise supervisory control at the level of individual institutions. These institutional
constraints could hamper coordination between the two policy authorities.
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e The Objective

Broadly speaking, the goal of the macroprudential approach to financial supervision is
to sustain overall stability of the financial system in cooperation with other policy
authorities. In order to determine the goal of the macroprudential approach, it would be
instructive to identify some of the most likely sources from which financial distress
originates. In emerging economies, which is the focus of this paper, one of the most
prevalent sources is speculation in asset markets, in particular in those markets for land,
housing, and commercial real estate, which often leads to the boom-bust cycle of asset
prices. In the run-up to a financial crisis or during the upswing phase of the business cycle,
financial imbalances are often manifested in sharp increases in the prices of real and
financial assets and investment in the construction industry, regardless of whether the
causes of the imbalances are of domestic or foreign origin.

Other sources are likely to be speculative capital outflows and inflows, an
unsustainable current account deficit, and a high degree of volatility in the foreign
exchange rate. Of these potential sources of financial instability, it appears that the
supervisory authority has the comparative strength in controlling speculation in and
stabilizing prices of real and financial assets as it has detailed information on and influence
over the asset-liability management of banks and other financial institutions, which are
often the major culprits of asset market speculation. Given this advantage in gathering
necessary information, it would be logical to assign the task of stabilizing asset prices to the
supervisory authority - in particular those of real assets.

In stabilizing asset prices, the most difficult decision to make would be to evaluate
whether asset price speculation is surging in a way that justifies a policy response in terms
of prudential controls. In the conduct of monetary policy, the goals are clearly defined.
When inflation targeting is the framework for monetary policy, the ultimate goal of price
stability is represented by a predetermined rate of change in the CPI or core price index. In
this framework, the central bank has a set of policy tools at its disposal and operational or
intermediate targets to aim for. The central bank monitors and analyzes a large number of
economic indicators and makes use of macroeconomic forecasting models. In a similar
manner, the supervisory authority will find it necessary to analyze and monitor a large
number of financial stability indicators such as those identified by the IMF¢. This analysis
will not be sufficient, however, because it cannot tell whether financial distress is in the
making ex ante and explain the consequences of interactions of these variables, which are
mostly endogenous. For this type of analysis, macroprudential analyses need to be
supported by general equilibrium models of systemic stability that can analyze and
quantify aggregate financial stability (Goodhart 2004).17

Most of the financial stability reports published by central banks are not backed by
quantitative analyses using a coherent general equilibrium model that defines and
quantifies financial fragility. As such, they are descriptive and lack the diagnosis and
forecasting of financial stability.

Other studies on financial sector assessments have developed less sophisticated and
partial equilibrium approaches to defining and measuring financial distress, an extreme
form of which is a financial crisis. Borio and Lowe (2004) propose a scheme in which the

16 See IMF (2005).

17 Goodhart (2004 and 2006) shows that a general equilibrium model based on a microeconomic foundation can
be constructed to measure and predict fragility of the banking sector, not the overall financial system. This model
includes incomplete financial markets, heterogeneous banks, heterogeneous bank customers, endogenous default,
and credit and deposit markets. An index of financial distress of the banking sector is defined in terms of the
probability of default of the banking sector, which is chiefly related to bank profitability and the bank repayment
rate. Despite its potential, the reliability and usefulness of the general equilibrium approach is not proven in
emerging economies and is focused on the fragility of the banking system, not the overall financial system.
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probability of financial distress is evaluated in terms of a small set of variables that include
the ratio of private credit to GDP, real asset prices, and investment. They show that over a
three-year horizon, close to 60 percent of the crises are predicted in a sample of 34
industrial and emerging economies over the 1960-1999 period during which there were 38
crises. In a subsequent paper (2004), they find a similar pattern in emerging economies
when an over-valued exchange rate is included as an additional variable.8

In the absence of a general equilibrium model that can be used for determination and
forecasting of asset prices, the supervisory authority will be constrained to rely on
identification and observation of a number of asset market indicators that may help predict
impending financial stability ex ante. In this regard, the most realistic option available to
the supervisory authority is to construct an index of asset market stability & la methods
developed by Borio and Lowe (2002). Illing and Liu (2003) also derive an index of financial
stress in terms of such variables as the probable loss, risk, and uncertainty compiled from
the banking foreign exchange, bond and equity markets, and the banking sector of Canada.
The authors show that their measures perform better than others in predicting the
emergence of financial distress for Canada.

e Intermediate Targets

Like the central bank’s strategy of using operational and intermediate targets, the
supervisory authority engaged in the macroprudential supervision needs to choose and
aim at a set of variables that lie between its tools and the goal of stabilizing financial
markets. The strategy to work with the intermediate target is desirable for two reasons. One
is the difficulty of assessing and forecasting impending asset market instability. The
difficulty is often compounded by the fact that the supervisory authority is not likely to be
confident about its ability to influence the goal directly. Another reason for relying on the
intermediate targets is that whatever operational mechanism is instituted for
macroprudential supervision, it is not likely to be managed on a day-to-day basis, but to be
activated only when threats to financial stability become visible. By then it may be too late
to deflect the threats. By installing a system of monitoring and analyzing a set of
intermediate targets, which may also serve as early warning indicators, the supervisory
institution may have a better chance of detecting the signs of impending financial distress
early on.

The criteria for choosing the intermediate targets are rather straightforward: they
should be measurable, they should have predictable effects on financial stability, and the
supervisory authority should command a certain degree of control over the variables.
Which variables would then qualify as intermediate targets? It is neither possible nor
practical to consider all those indicators identified by the IMF Handbook (2005). A more
realistic strategy would choose a manageable number of indicators that send clear signals
of an impending asset market boom on the basis of the experience with past financial crises.
They are likely to vary from country to country, but some of the candidate variables
include the volume of lending, sectoral allocation of loans, risk spreads, and provisions at
banks and financial institutions.

¢ Tools and Management of Macroprudential Supervision

As for the supervisory tools, it should be noted that in theory as well as in practice,
macroprudential supervision does not necessarily need new ones but can utilize most of
the traditional supervisory control measures (see Table 2).

18 The performance of the three variables is measured in terms of the noise-to-signal ratio. And in order to
capture the buildup of financial distress, the authors use the deviations of the three variables from the levels of the
time of assessment.
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Table 2. Macroprudential Instruments by Vulnerability and Financial System Component

Financial system component
Banker depc,su-ﬁll_kerl:i' Non-bank Securities market Financial

Balance sheet” c::trl:ft investor infrastructure

« capital ratio

o risk weights . STK\:\/ cap

* provisioning * debtservice « margin/haircut

Leverage « profit distribution /income limit

restrictions cap

o credit growth cap | * Maturity cap

* liquidity / reserve
requirements

e FXlending .

Vulnerabilit A restriction + valuation + local currency ¢ central bank
4 quu'dlt}fi:; market + currency rules (eg. or FX reserve balance sheet * ;ar;xéf‘wr?nge

mismatch limit MMMFs) requirements operations 9

s open FX pasition
limit

s concentration
limits « cenfral

Interconnectedness | ® SYSI!;m‘C capital counterparties

surcharge (ccP)

¢ subsidiarisation

* Capital and other balance sheet requirements also 'app\y to insurers and pension funds, but we restrict our attention here to the types of
institutions most relevant for credit intermediation

Source: CGFS (2010)

Dynamic provisioning is often regarded as a new macroprudential tool. It is true that
by linking provisioning to the volume of lending, this policy tool may contribute to
building up capital and slowing down the expansion of banks credit during the
expansionary phase of the business cycle and reversing the process during the downswing
phase. However, it is not a new tool; an existing tool is used in a way to dampen the
amplitude of the business cycle. Other tools could also be tightened during the upswing
and relaxed during the downswing,.

In conducting macroprudential supervision, it would be instructive to think of it as a
two-stage process of policy implementation. The first stage is characterized by an
assessment of asset market stability. If potential threats to asset market stability are
detected, the supervisory authority may respond to the growing imbalances by tightening
microprudential tools at its disposal.’® At this first stage, the macroprudential response
would be tailored to treat all financial institutions the same, as if there were “n” number of
identical financial institutions.

At the second stage of the policy response, microprudential supervision would
dominate. The task of the second stage supervision consists of (i) monitoring the extent to
which financial institutions adjust their asset and liability management in response to the
tightening of prudential controls and (ii) enforcing these controls if they do not adapt to the
change.

In executing prudential controls, microprudential supervision should take into
consideration that different financial institutions including banks behave in different ways
and are heterogeneous. This means that the level of risk financial institutions are exposed to
is likely to be different and idiosyncratic from institution to institution. Therefore,
microprudential supervision carried out to achieve the objective of macroprudential
supervision may have to exercise considerable discretion in differentiating between
financial institutions on the basis of their relative importance.

19 The central bank will also be alerted to the disruption and called into action. On its part, the bank may raise its
policy rate to discourage speculation and transaction.
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For example, macroprudential operations have to weigh up the knock-on effect of
financial distress (Crockett 2000 and White 2004). Banks as the suppliers of liquidity to the
system and large and more complex institutions, in particular those engaged in universal
banking, should be subject to closer scrutiny in monitoring their imprudent behavior than
smaller financial firms whose failure may not necessarily pose serious systemic risks.

As discussed in Section 2, one of the main objectives of the macroprudential approach
is to preserve financial stability by subduing pro-cyclicality in the lending behavior. To this
end, prudent tools including the loan-to-value ratio, the repayment period, collateral and
margin requirements, capital requirements against real estate lending, and the exposure to
the real estate sector are to be tightened in the upswing and loosened in the downswing
phase.

These instruments can be complemented by the dynamic provisioning, but with
caution. This is because the dynamic provisioning scheme may have an inherent bias
against small and medium-sized firms and households that have increasingly accounted
for a large share of customers at banks and other financial institutions. Large firms have
access to international as well as domestic capital markets for the financing of their
investment. Denied credit at banks, they could issue commercial paper, bonds, and equities
to raise funds they need. These financing alternatives are often not available to small and
medium-sized firms. During an economic boom, those banks that are subject to the
dynamic provisioning may discriminate against small and medium-sized firms, which are
likely to be perceived as high-risk clients, in cutting down their lending.

On implementing prudential tools, questions have been raised as to the extent to which
the supervisory authorities should be allowed to exercise discretion as opposed to relying
on a set of rules. In view of the fact that the supervisory authority will have difficulty in
diagnosing the health and soundness of the financial system independently or in
cooperation with other authorities and that the effect of the macroprudential supervision
on the behavior of financial institutions and markets is uncertain, relying on discretion
could be counter-productive. There is also the danger that the supervisory authority loses
its credibility and influence on financial market participants if they cry wolf too often.

Given these circumstances and risks together with the expediency of the rules, one can
make a strong case for a rule-based, rather than a discretionary, macroprudential
supervision. Goodhart (2004) is an advocate of linking not only provisioning but also the
pricing of risks to the volume of the lending at banks. Borio (2002), however, argues that the
rule-based supervision has its share of problems: it may not encourage financial institutions
to improve their risk management, thereby exacerbating incentives to arbitrage it away;
and it may not consistent with promoting a better balance between market and policy-
induced discipline.
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2. A Macroeconomic Framework for Financial Stability: Need for Tripartite
Policy Coordination

While Crockett (2000) and Borio (2003) were concentrating on developing a
macroprudential framework for financial supervision and regulation designed to “limit the
risk of episodes of financial distress” (p.2) as opposed to microprudential supervision
aimed at protecting consumers, White (2004) proposed a broader framework for
macroeconomic policy, which includes macroprudential supervision as its subset. Only
such a broader framework, which encompasses the use of macroprudential instruments of
the financial supervisory institutions as well as the use of monetary and fiscal policy could
organize an effective policy response to macroprudential concerns of mitigating financial
systemic imbalance with their attendant heavy costs in terms of output and employment.
White claims that such a broad policy regime can provide critical information needed for
financial stability about the distribution of risks and various systemic vulnerabilities
stemming from the transfer of one type of risk to another through the interplay among
market participants. The framework may also have advantages as it could facilitate policy
coordination and institutionalize an integrated role of the central bank, the supervisory
agency and the fiscal authority in limiting the expected losses arising from system-wide
financial excesses that could feed back on the real economy.

The possible spillovers of macroprudential policy leave little doubt that there is a need
for policy coordination between the financial supervisory institutions and monetary and
fiscal authorities. In this broader framework all policy authorities - the central bank, the
supervisory institution, and the central government fiscal authority - are jointly responsible
for steering the economy clear of financial disruptions. They are expected to work together
in detecting signs of the emergence of financial imbalances and working out policy
responses by selecting and setting the timing of implementation of policy tools at their
disposal. In this policy framework, therefore, efficiency of policy coordination together with
a clear division of labor among the three policy authorities would figure importantly in
achieving the objective of financial stability.

Before the supervisory function was separated out of the central bank to be assigned to
a new supervisory authority, the central banks were engaged in some type of
macroprudential supervision. Now that many central banks do not have the authority of
supervising individual financial institutions, the responsibilities for financial stability have
to be shared and the division of labor must be clearly agreed on among the three
institutions in terms of policy tools they can use. In this regard, it may be advisable to create
a tripartite committee consisting of all three policy authorities for monitoring and analyzing
various financial stability indicators and the results of stress tests conducted for the
financial system as a whole and making decisions on the activation of policy response to an
impending financial crisis.

In a global economy, which has witnessed increasingly large and volatile capital
movements between countries and regions as a result of deeper international integration,
individual countries are finding it increasingly difficult to construct a shield against
adverse external shock emanating from speculation in international financial markets.
Resolving the problems related to the cross-border transmission of financial distress would
call for expanding the scope of and consolidating policy cooperation between countries at
the regional level. The thirteen countries belonging to ASEAN+3 have instituted a forum
for policy dialogue. Although it has a relatively short history, this forum has contributed to
exchanging information and identifying potential sources of financial disruptions in the
region. At present, the forum for the policy dialogue does not include supervisory
institutions from the region. Now that the importance of prudential controls as a means of
stabilizing financial markets has gained acceptance, it may be desirable to expand the
ASEAN+3 forum to include the region’s supervisory authorities as members.
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V. Concluding Remarks

The macroprudential orientation of financial supervision and regulation is not
necessarily a new idea. In fact, most central banks with supervisory oversight have been
and will continue to be engaged in some type of macroprudential supervision. In their
supervisory activities, they would rely on some of the microprudential controls as a means
of complementing monetary policy as they may in dampening pro-cyclicality in the asset
and risk management at banks and other financial institutions.

Two relatively recent developments have garnered growing attention on
macroprudential orientation of financial supervision both in domestic and international
policy communities. One has been the realization that the best defense against financial
instability begins with strengthening the foundations of the domestic financial system. This
awareness has led to the advocacy of institutionalizing macroprudential supervision.

The other has been the creation of an independent supervisory institution in a growing
number of countries. These supervisory institutions are still bound by tradition of giving
priority to ensuring safety of individual financial institutions to protect consumers-
depositors and other financial investors. At the same time, many central banks have chosen
inflation targeting as the framework for their conduct of monetary policy. To be sure,
central banks have the mandate to maintain overall financial stability as well. Nevertheless,
the transfer of supervisory oversight and the focus of the central bank on inflation targeting
appear to have created a vacuum of macroprudential supervision as a constituent part of an
overall macroeconomic policy framework for financial stability. This is a highly undesirable
and unsustainable state of policy management and will have to be rectified. This paper
recommends the construction of an overall framework for macroprudential policy to be
managed jointly by monetary, fiscal, and supervisory authorities.

As a newly established institution, the independent supervisory agency may not have
had the time to develop either the culture or the expertise needed to incorporate
macroprudential controls in its supervisory operations. This internal constraint has been
compounded by the additional burden of conducting macroprudential controls in the
absence of a reliable operational framework for macroprudential policy that the authority
can make use of in evaluating the emerging financial distress and charting appropriate
policy responses. What is, therefore, needed at this stage of the debate on macroprudential
policy is further research on the quantification and better assessment of systemic financial
risk and the scope and effectiveness of prudential controls at the supervisory agencies.
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In this presentation, I would like to share some thoughts in progress. The core idea is
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I. INTRODUCTION

The global financial crisis that started in the US in 2007 gave an opportunity to
economists to re-examine the way they think about financial crisis. In the neo-classical
tradition, financial crisis is not a pleasant topic to deal with. It does not quite square with
the notion of equilibrium, rational expectations, not to mention laissez-faire.

Many analyses have been put forward to explain the occurrence of crises and many
proposals have been put forward to prevent or reduce crises. For recent discussions, see, for
example, Acharya and Richardson. eds. (2009) and Brunnermeier, Crocket, Goodhart,
Helwig, Persaud and Shin (2009). The solutions proposed are based on the proposers’
understanding of the crises. And there may not be a unique way of understanding the
crises. But in order to propose good solutions, one needs to have good understanding of the
nature of financial crises. Thus the framework in which we look at the problem is important.

One such framework is provided by the literature on financial runs. The existing
literature on bank runs treats financial crisis as something that need not happen but
happens because of what people think. See, for example, Bryant (1980) and Diamond and
Dybvig (1983). See also papers on market runs such as Bernardo and Welch (2002).

In this essay, I will attempt to bring out and make clear an alternative frame-work,
which perhaps many people have had in the background of their minds in analyzing
financial crises. I submit that a useful framework is to look at it from the macro-bankruptcy
point of view. Macro bankruptcy occurs when a substancial part of the economy is in a state
of insolvency, which threatens to cause, in the absence of any resolution, the whole economy
to degenerate into an unacceptable level of operation. One difference between micro
bankruptcy and macro bankruptcy lies in the treatment of moral hazard problem. The case
for moral hazard loses its strong appeal as we enter a macro bankruptcy situation. The
reason is that in a macro bankruptcy situation, one cannot punish the whole economy. In
contrast, one can punish individual players (persons or institutions) for their errors and
excesses in micro bankruptcy situations. As the model in the next section will show, the
macro bankruptcy problem is a systemic problem.

Distinguishing between liquidity problem and bankruptcy problem is important. The
view that there are two equilibria, one in which there is a run on the system and another in
which the economy will function normally, can be applied when there is a liquidity
problem but not when there is bankruptcy. In the bankruptcy view, a crisis is not a
situation that occurs because people panic without reason. The bankruptcy viewpoint
emphasizes the underlying causes, presumably macroeconomic imbalances. In this view,

a crisis occurs when a gap develops between reality and past expectations, embodied in
existing contracts, making it necessary to rewrite them.

This statement has many facets. First, it has relevance for the definition of financial
crisis. There have been empirical definitions of financial crises. See, for instance, Bordo,
Eichengreen, Kingebiel and Martinez-Peria (2001). One can provide theoretical rational for
some of these definitions. Also, theoretical considerations can give further guidance in
identifying financial crises.

Second, albeit related to the first point, financial crises are often identified with the
surge of debts beyond sustainable levels. The bankruptcy view clearly associates debts with
crises.

Third, it sheds light on the functions of some financial institutions. Deposit insurance,
for instance, has been interpreted primarily as a device to prevent bank runs. But it can be
also interpreted as a device for loss sharing, for the insurance fund could be used as bailout
money. The capital adequecy regulation can be also viewed from this perspective. Also, the
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lender-of-the-last-resort function of central banks can be understood as a device for providing
liquidity, often with tax-payers’ money, in the face of macro bankruptcy.

Fourth, it has implications for the relationship between monetary policy and financial
crisis. For instance, it has been often observed that high inflation followed by a restrictive
monetary policy can lead to crisis. This can be easily interpreted from the bankruptcy point
of view, for the real value of debts increases and therefore leads to higher probability of
bankruptcy.

II. LIQUIDITY PROBLEM AND INSOLVENCY PROBLEM

(i=1,2)

Consider a simple model of an economy with two sectors
(i=0) it (=1,2)

and a foreign

sector . In each period, sector purchases one unit of input from sector

i—1 produces one unit of product by adding one unit of value-added, and supplies the

product to sector * +1 (We identify sector 3 with sector 0, that is, the foreign sector.) Thus
in each period, production in sector 2 occurs after production in sector 1.

i(=1,23)

In return, sector pays i dollars to sector i —1 for the input at the

time of delivery. Thus in each period, sector 1 (=12) first pays % dollars to sector
t =1 for the input and then receives t + 1 dollars from sector ¢+ 1. Out of this

revenue of * T 1 dollars, sector i setsaside i dollars to pay for input in the following
period. Then what is left, which we may call the net revenue, is 1 dollar.

Sector 1 has an outstanding debt in the amount of D dollars, which is serviced at the

contracted interest rate of T so that interest payment in each period is Dr*(= 1)
dollars. What is left from the net revenue after debt service is consumed. Thus consumption

insector 1is  — D7 dollars. To simplify the analysis, we assume that consumption is
completely passive. In particular, if there were no money left, consumption is zero. Sector 2
has no outstanding debt. Thus sector 2’s consumption is 1.

The economy is initially in a kind of steady state, everything repeating itself. Suppose
in some period, which we will call period 0, production fails in sector 1. Sector 1 cannot
supply its product to sector 2 and thus cannot generate income.

Furthermore, without input, sector 2 cannot produce in period 0 either. Thus there will
be no production at all in the economy in period 0. There may be damage to production

A(=0)

capacity. Denote the replacement cost for the damaged production capacity by )
Without revenue in period 0, sector 1 needs D" Jollars of cash to service the debt

for period 0. It also needs additional A+ dollars of cash, before period 1 begins, to
replace the damaged production capacity and to purchase input from sector 0 in period 1.

¢ Dri+ A+

Thus sector 1 needs a total o dollars in cash to continue operation and it

will be in default if it cannot pay Dr* gollars.
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1. Liquidity Problem

Unless sector 1 comes up with the money needed, production will stop completely in
the economy from period 0 on, for sector 2 cannot produce without input from sector 1. The
consolidated financial sector, which consists of the central bank and financial institutions,
could immediately lend the money to sector 1 and production would restart from period 1.

Then at the end of each period £ =12, gector 1 would have a revenue of 2 dollars.

But out of this, 1 T 27" dollars need to be set aside to service old debt and to pay for
input in the following period for sector 1 to stay as a going concern. Thus the income that

can be used to service any new debt would be 1= Dr" {ollars in each period.

If the interest rate at which the consolidated financial sector provides new money is

r(=0) Dr*)/r

', the present value of this income stream starting from period 1 is (1 -

f DrtL A

dollars. Thus sector 1 can eventually pay back its debt o +1 dollars as long as

(1=Dr)/r > Dr _i+1. (Seeing it in another way, interest can be paid out of the

income of 1~ D7T" dollars in every period if r(Drt+A=1) <1=Dr e
sector 1 has a liquidity problem that can be resolved by borrowing from the consolidated
financial sector.

¢ T=(1—-Dr")/(Dr' + A+1)

, sector 1 needs to borrow money perpetually. It

can pay interest but cannot pay back the principal. Put r=(1-Dr")/(Dr'+A+1) .

2. Insolvency Problem

If 77T the potential income cannot service the debt. Putting it in another way, the
present value of sector 1’s future income stream is less than the amount it needs to borrow,

that is, (1-Dr*)/r < Dr' + A+ 1. If sector 1 borrows money it needs, its debt will
only grow without bound. The debt is not sustainable because sector 1’s income cannot
even cover interest payments. Sector 1 has to go out of business. It is bankrupt or insolvent.
But letting sector 1 go out of business is not a viable option from the standpoint of the
economy as a whole. Thus there is a compelling reason why sector 1 needs to be bailed out.

When 7 = r., it was sulfficient for the consolidated financial sector to lend money to sector

1. But now with T = i‘-"-, the consolidated financial sector alone cannot resolve the problem.
One has to resort to the taxing power of the government. In other words,

sector 2 has to share the burden of bailing out sector 1.

The present value of the future income stream of the whole economy is (2 - Dr*)/r
(2—Dr*)fr > Dr' + A+1 g0 o T<(2-

dollars. Thus as long as is,

Dr*)/(Dr” + A 4+ 1) = T, it would be in the interest of sector 2 to contribute toward
bailing out sector 1. The government can tax sector 2 in the amount of
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(Dr* + A4+1)— (1 —Dr")/r , which can be paid over time in installments of
5D

(T1.T2. ) 3 T;_,-".{.'l +r)i=(Dr*+A+1)—(1—-Dr*)/r

' where <~t=1

3. Bailout Schemes

In the above, when T = 7 = T a bailout scheme was considered where sector 1

bears the maximum burden that it could shoulder and sector 2 bears the rest of the burden.

That is, the total burden of bailout, which is Drr+A+1

as

, is split between the two sectors

Dr*+ A+ 1=0b; + ba. where

by =(1—=Dr*)/r=(¥/r)(Dr*+A+1) and

by =(Dr"+A+1)—b1=(1-7/r)(Dr" + A+1).
That is, the burden is split between the two sectors in the ratio r/r,1— T-'Iﬂ . This
scheme for burden sharing may be justified on the grounds that the problem occurred in
sector 1. But one may also argue that since the production process is complementary in that
neither sector can function without the other, the two sectors should equally share the
burden. A compromising solution could be that

the two sectors share the burden but not equally.

The issue may not be resolved solely by theoretical deliberations, for it is a problem of
political economy. In a democratic society, a solution will be ultimately reached based on the
balance of political power.

Once we realize that whether sector 1 has to bear the maximum burden when
insolvent is debatable, we can also see that whether sector 1 has to bear whole burden when
it faces a liquidity problem is also debatable. In other words, even in the case where

, any split of the burden between the two sectors \01,02) = D', where

bi+b=Dr" +A+1 by = b,

T
, is possible, with perhaps a strong presumption that
4. Bargaining Problem

We may look at the problem from the standpoint of a formal bargaining problem! An

n-person bargaining problem consists of n players who can split a pie of size T (> 0) if
they agree on how to split the pie, but will end up with a payoff vector of

| - )| =
(di, . dn) (= 0) , which is called a break-down point or disagreement point, if they
cannot agree. If they do agree, their payoffs can be represented by a payoff vector

(1, &) suchthat T1 7" T&n =T g T =di g T=1,--- .71

1 See Nash (1950) for a seminal work on bargaining.
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The current problem can be thought of as a bargaing problem with three players
7 =3} sector 1, sector 2, and the condolidated financial sector (player 3). They can split
a pie of size 2/r—(A+1) , which is the present value of the future income of the
economy minus the cost of replacing production capacity and operating cash for sector 1. If

they do not agree, their payoffs are (d1, d2,dg) = (0,0,0) .

The Consolidated Financial Sector

We can think of a symmetric solution where the three parties split the pie equally. This,
however, would not be a reasonable solution. Even though the three players are in the
same boat in that they cannot split the pie without a unanimous agreement, there are social
norms that put the three players in different positions.

First of all, the problem is in essence a loss-sharing problem. Thus there should be a
social norm that a party should not profit from the situation while others are sharing losses.
If we apply this principle here,

the consolidated financial sector should not receive more than the amount of "old money":
rg < Dr* 4+ Dr*/r

In practice, this principle is not always adhered to, for some financial institutions
actually attempt to take advantage weak parties in crisis situations.

When the amount of old money exceeds the total pie to be split, that is, Drt +

Drtfr > 2fr—(A+1 ), then it is necessary to restructure the debt. In this case, any
split (x1,22,23) 20 4 ihat T1+ T2+ 23 =2/r —(A+1)
But the consideration of moral hazard problem would perhaps dictate

seems possible.

I _-.;-:'-' s :.;':'-’ Iq

This is a genuine bankruptcy situation, where the value of an indebted party is less
than the sum of existing claims. The literature on bankruptcy problem investigates how the
liquidation value or the going-concern value should be shared among the claimants. One may
think about the implication of applying various bankruptcy solutions proposed in the
literature. For these solutions, see, for instance, Aumann and Maschler (1985) and Young
(1987). In this essay, we will not go into this issue any further, for our model does not have
sufficient structure to deal with liquidation.

Tax Payer Money

Let us now consider the case where the amount of old money is smaller than the total

pie to be split, that is, Dr® +Dr'fr<2/r —(A+1) Eyen though debt restructuring
is still possible, there seems to be no further guiding principles, except perhaps the sanctity
of contracts in a capitalistic society. Thus, for a benchmark case, we will only consider

— * 3 -
solutions without debt restructuring. In effect, we assume that T3 = Dr Drijr,

This reduces the problem to a two-person bargaining problem where
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T=(2—-Dr")/r—(Dr*+A+1) =0and
(di,d2)=1(0,0).

l:.s'l-f'lj:-:?"ﬂ 81+ 8y=T

Any split , where , is feasible. One standard bargaining
solution that has been given the most attention in the bargaining literature has been the

81 = & =T

Nash Bargaining Solution (NBS). If we apply the NBS here, one has / 2. This
means that the burden should be split equally, regardless of whether sector 1 has a liquidity
problem or insolvency problem.

Is there no difference then between the liquidity case and insolvency case? Consider

the liquidity case, where (1= Dr*)/r = Dr* + A+ 1 pyey though sector 2 cannot
do anything if sector 1 does not agree, it knows that sector 1 can unilaterally, with the
cooperation of the consolidated financial sector, solve the problem. Its threat of not
producing without tax payer money is not credible. It is in the interest of sector 1 to solve
the problem rather than insist on government rescue. Thus, in the absence of any political
solution, the break-down point becomes

(d1.da) = ((1 — Dr*)/r — Dr* + A +1,1/r)

If both players realize this, there is no room bargaining between the two players and
the solution is

(T1.%9) = (d;.dy)

ITI. CONCLUDING REMARKS

I emphasize that this is a work in progress. The model presented in this essay is just
one component of a new approach for macro-finance modeling. There are many problems
that still need to be addressed with rigorous theoretical modeling. One essential component
lacking in the model of the current essay is asset markets. Our goal is to understand
financial crisis in a macro scale. The financial sector deals with saving/investing and
lending/borrowing. The financial market is a market for asset trading. An array of asset
prices are determined in the financial market. Thus a good financial-macro model should
capture the interaction between real economic activities and asset markets. The model
presented in this essay is lacking in that it cannot, for example, properly address excesses in
the financial market as a cause of financial crisis.2 But I hope it constitutes a useful building
block toward a good macro-finance model.

2 See Borio and Lowe (2002) for empirical findings on the role of credit expansion and asset prices in explaining
financial crises.
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Abstract

Based upon Korea’s experience, this paper discusses issues related to reforming the
international financial architecture. Foreign reserves, macro-prudential regulation, global
financial safety nets and currency internationalization build main framework for reforming
IFA. While accumulation of foreign reserves is the most important means of self-protection
against deleveraging, without accompanying any macro prudential regulation this will
cause significant costs and risk exacerbating the capital inflows problem. Properly designed
and implemented macro prudential regulation should mitigate the risk of short term
external borrowing. To that extent it can substitute for the hoarding of foreign reserves.
However, macro-prudential regulations that are vaguely defined, poorly designed or
incorrectly implemented might prevent domestic financial system from functioning
properly and bring only short term relief at the cost of longer term benefits from currency
internationalization. Global financial safety nets can be useful substitutes for foreign
reserves, even though they may be less than perfect.
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I. Introduction

Financial globalization makes peripheral countries, especially small open economies
with deep international financial linkages, vulnerable to credit shocks originating from the
center countries. Regardless of their economic fundamentals many emerging market
countries (EMCs) have been severely hit by the global financial crisis. In fact, one may even
say that financial globalization has led to collateral damage, instead of the collateral
benefits promised earlier (Kose et al., 2006). Korea is a good example.

The global financial crisis has shown that self protection from volatile capital flows at
the individual country level is either too costly or even impossible.! Since the East Asian
(EA) crisis, foreign reserves have been given priority. However, they are not only inefficient
but do not help global rebalancing, either.

Furthermore, at the current stage of financial globalization, regulatory arbitrage can
make prudential rules and regulations ineffective in managing reckless capital flows.
Therefore, it is necessary to rebuild an international financial architecture (IFA) that is
compatible and harmonious with financial globalization.

The purpose of this paper is to review specifics related to reform of the IFA. Foreign
reserves, macro-prudential regulation, global financial safety nets and currency
internationalization build main framework for reforming IFA. A successful reform is much
easier said than done. A successful reform should provide a safeguard against reckless
capital flows and at the same time should allow EMCs to enjoy benefits from globalization.

On ambitious proposals for IFA reform, I leave it to the existing literature (for example,
Eichengreen, 2009, 2010; Kawai, 2010; Baker, 2009; Dobson, 2009 among others). The
discussion in this paper is based on Korea’s experience. However, it may well represent the
views of EMCs in general because during the last decade many EMCs have had certain
characteristics in common: massive accumulations of foreign reserves, deep financial
linkages, and suffering from volatile international capital flows.

The paper is organized as follows: Section II explains the implications of Korea’s
international financial linkages after the EA crisis. Section III discusses challenges related to
volatile capital flows, and Section IV discusses four issues related to IFA reform. Section V
closes with concluding remarks.

II. International financial linkages and increasing vulnerability

Since the EA crisis, the Korean government has pursued capital account liberalization
aggressively. Most recently, Schindler(2009) who constructed dejure financial integration
index of 91 countries from 1995 to 2005 has ranked Korea the 44th. Among Asian countries
Korea is the 3rd most widely open country next to Hong Kong and Japan and even
overtakes the U.S. which is ranked 47th.?

[Figure 1] plots the daily three year swap interest rates (IRS) and cross currency swap
interest rates (CRS). The difference between IRS and CRS is called the swap basis. It is the
exchange risk free rate of return when 1 USD is funded at LIBOR and invested in the KRW
market. Although the swap basis has increased significantly since onset of the global credit
crisis, both rates are highly correlated. In fact, the markets for TBs, swaps and foreign

1 Valgreen (2007) has already noted this.
2 In fact, capital inflows are more mobile (33rd) than outflows (48th).
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exchange rates are closely interconnected, and deep financial linkages have been
established.?

Figure 1. Korea’s Financial Market Linkages

? =

I:I T T T T T T
0441-2 05-1-2 06-1-2 07-1-2 08-1-2 09-142 10-1-2

g CRS(3y,%) = ===-- IRS (3y,%)
Source: Bank of Korea

The direct implication of the deep financial linkages is a sharp rise in non-core foreign
currency liabilities. Non-core liabilities, i.e., interbank liabilities not reflected in the
monetary aggregates, are vulnerable to credit shocks. Deleveraging started immediately
after the Lehman Brothers collapse, and non-core foreign currency liabilities shrank
drastically. Furthermore, deleveraging had spillover effects on the domestic wholesale
credit market. This phenomenon, a so-called double drain, was unprecedented (<Figure 2>).

3 Derivatives are important vehicles involved in capital flows in Korea (Global Financial Stability Report, Annex
3.3, IMF, 2007).
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Figure 2. Non-Core Liabilities of the Korean Banking System*
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III. Capital inflows problem

Capital inflows often lead to real exchange rate appreciation: inflationary pressures on
asset markets and the whole economy, deterioration in the current account, and a boom in
bank lending.®> Furthermore, they are pro-cyclical. In fact, pro-cyclicality is the most
important aspect of the capital inflows problem.®

<Table 1> measures the pro-cyclicality of various components of net capital inflows. In
Korea, bank debt is mostly pro-cyclical. Pro-cyclicality is aperiodic. Strong pro-cyclicality
showed up during pre-crisis period of 1995-97 and of 2006-08 while barely observed during
2000-05. This pattern of pro-cyclicality is the nature of capital flows to EMCs (Kaminsky et
al., 2004). Net capital inflows increase in good times and fall in bad times.

Looking at the banking sector’s integrated balance sheet during 1995.3-2009.3, the
growth rates of foreign debts and assets illustrate a one-to-one correspondence, which also
implies strong pro-cyclicality (<Figure 3>).”

4 Non-Core KRW Liabilities = CDs (interbank) + Borrowings from financial institutions + Repos (financial
institutions) + Call money + bills sold and credit card receivables sold + Bonds payable in KRW; Non-Core
Liabilities in Foreign currency = Total Liabilities in Foreign currency - Deposits in foreign currency

5 Calvo et al. (1994) addressed this issue and coined the term ‘capital inflows problem.”

6 For other literature, see and their references.

7 The same result is obtained when looking at year-to-year instead of monthly growth rates.
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Table 1. Pro-cyclicality of Capital Flows: Korea

1995-97- 1 2000:08 500705 2006-08
Net Capital Inflows 0.64 047 0.12 0.94
Pro-cyclicality? FDI -0.53 0.04 0.13 -0.31
Equities 0.40 0.18 0.18 0.03
Bonds 0.18 0.24 -0.13 0.70
Others 0.71 0.33 0.06 0.87
(Bank) (0.64) (0.41) (0.00) (0.92)

1) Coefficient of correlation with quarterly year-to-year real GDP growth rate (%)
Source: Kim (2009)

Figure 3. Pro-cyclicality of Banking Sector Foreign Currency Borrowing
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Using the flow of foreign currency funds table, the capital inflows problem in Korea
may be best demonstrated ([Table 2, 3]). In 2007, the banking sector borrowed 56.3 billion
dollars, while a total of 102 billion dollars flowed in. However, of 102 billion dollar inflow,
only 15.1 billion dollars were absorbed as foreign reserves (FR) by the monetary authority
and 16 billion dollars held as external assets by the government and the banking sector. The
rest was recycled.

Capital inflows are intermediated. Even under flexible exchange rates, capital inflows
via derivatives such as swaps accompany an increase in domestic credit (<Figure 7>). It is
not a coincidence that non-core foreign currency and won liabilities move in the same
direction (<Figure 2>). In fact, it is won intermediation that contributes to the pro-cyclicality.
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After the Lehman collapse, the Korean economy faced a rapid downturn cycle
generated by  massive capital inflows followed by sudden stop and reversal. In 2008, 41.3
billion dollars flew out and deleveraging put heavy pressure on the banking sector ([Table
3]). It couldn’t roll over its debt and had to pay back 23.5 billion dollars. The monetary
authority had to sell over 56 billion dollars of reserves.

Table 2. Uses and Sources of FX Liquidity (2007)

Uses (billion USD) Sources

External Assets External Liabilities
General government 3.0 General government 215
Banks 13.2 Banks 56.3
Domestic banks 103 Domestic banks 26.8
Foreign bank branches 29 Foreign bank branches 29.5
Other -0.0 Other 33.0
MA 15.1 MA 12.3

Overseas equity investment 52.6 Foreign equity investment -28.9

Overseas FDI 15.6 Foreign FDI 1.8

Financial derivatives -54 Other 0.2

Other investment 24 CA 5.9

Other capital account 7.8

Errors and omissions 2.1

Total 102.0 Total 102.0

MA: monetary authority
Source: ECOS, Bank of Korea

Table 3. Uses and Sources of FX Liquidity (2008)

Uses (billion USD) Sources

External Assets External Liabilities
General government -10.6 General government -10.6
Banks 6.3 Banks -23.5
Domestic banks 74 Domestic banks -12.0
Foreign bank branches -1.1 Foreign bank branches -11.5
Other -6.5 Other 19.5
MA -56.4 MA 9.4

Opverseas equity investment -7.1 Foreign equity investment -33.5

Overseas FDI 18.9 Foreign FDI 3.3

Financial derivatives 14.8 Other -0.2

Other investment -0.1 CA -5.8

Other capital account -1.1

Errors and omissions 0.6

Total -41.3 Total -41.3

Source: ECOS, Bank of Korea

In EMCs having non-convertible currencies, capital inflows accompany both currency
and maturity mismatches and often end up causing twin crises (Kaminsky and Reinhart,
1999). <Figure 4> shows the negative association between external debt growth and
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maturity mismatch of the Korean banking sector, confirming what the capital inflows
problem implies for EMCs.®

Ironically, currency mismatches are much more serious in developed countries.
Following Goldstein and Turner (2004), their aggregate effective currency mismatch
(AECM) index is computed for various countries ([Table 4]). A negative (positive) number
indicates a debtor (creditor) country, and numbers in absolute terms denote the degrees of
mismatch. As of 2007, all EMCs in the table were creditors thanks to their massive FR
accumulations since the East Asian crisis. However, based upon the international
investment position, covering broader types of assets and liabilities such as equities and
direct investment, many EMCs had net liabilities.’

Figure 4.External debt growth and maturity mismatch (1994 IV-2008 IV)
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The Negative AECM indices of advanced countries also need explanation. First, in
contrast to EMCs most advanced countries have net assets in terms of their international
investment positions, even though they may be debtor countries. Many positive numbers
of EMCs reflect nothing but ‘debt intolerance,” the issue of which was raised by Reinhart et
al., (2003). Second, currency internationalization allows the hedging of currency
mismatches. For example, with foreign liabilities largely in the domestic currency and
foreign assets denominated in foreign currencies, Australia has a net long position in
foreign currencies (Battellino and Plumb, 2009). Here, the implication of exchange rate
movements is different, in that depreciation of Australian dollar actually reduces the value
of Australia’s net foreign liabilities. This counter-cyclicality should stabilizing force on the
Australian economy.

8 The two outliers are from vulnerable periods: 2008 IV and 1997 IV.
9 For example, by the end of 2009 Korea had net liabilities worth 150 billion dollars.
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Table 4. Aggregate Effective Currency Mismatch Index

90-99 000 2001 002 2003 004 005 2006  [007
USA 2.2 126 1237 1311 1354 338 1298 1309 1332
Britain 236 1327 443  |654 880 1013 1902 1959 1243
Germany 12,0 180 L7.8 1118 +143  [146 65 3.6 5.4
Japan 0.7 3.4 6.0 6.9 5.6 6.2 8.4 8.7 10.0
Australia 310 487 564 644 1020 |[1179 1018 1206 [1155
Canada 179 1123 19 143 1153 [136 119 191 121
Korea 0.3 0.9 1.0 0.9 1.0 0.9 4.0 3.9 3.8
Malaysia 214 147 18  F100 -39 0.6 0.7 0.8 1.5
China 0.9 0.8 0.8 0.6 0.5 0.5 0.6 0.5 0.6
Indonesia 0.9 1.0 0.9 0.8 1.0 1.0 1.3 1.7 2.1
[Taiwan 0.2 2.0 2.2 2.2 21 2.5 5.4 8.4 13.0
Mexico 1.5 0.2 1.1 1.5 1.1 0.7 1.2 0.1 0.2
Brazil 8.6 1180  F172 1300 1215 }115 44 0.7 3.3

Source: Suh and Kim (2010)

IV. Issues on IFA reform

This section brings up specific issues on IFA reform. FR, macro-prudential regulation,
global financial safety nets and currency internationalization are core requisites for building
main framework for IFA reform. Issues related to them are interrelated. In order to build
well-balanced, sustainable IFA each requisite should be in accord with other requisites.

1. Foreign Reserves and External Borrowing

There has been debate about whether the foreign reserve holdings of EMCs following
the East Asian crisis were excessive.10 The global financial crisis, has confirmed, however,
that FR are a core tool for self insurance against deleveraging.!

The size of the FR still matters, however. Rodrik (2006) evaluated the costs and benefits
of hoarding FR and concluded that EMCs have over-invested in the costly strategy of
reserve accumulation and under-invested in capital account management policies to reduce
their short-term foreign liabilities.

His criticism may be best addressed by considering Korea’s external debts and assets
by sector in [Table 5]. Judging from its foreign debt and asset structure as a whole, the
Korean economy should not suffer a foreign liquidity shortage. However, the risks of
currency and maturity mismatch were concentrated in the banking sector. As a result, even
sitting on the world 6th largest volume of foreign reserves (270 billion dollars) Korea
suffered from vulnerability in term of foreign liquidity at the onset of the global financial
crisis.1?

10 See Aizenman and Lee (2007), Jeanne (2007), Obstfeld et al. (2008) among others.

11 Some economists report that there is no evidence that countries with more reserves had better crises although
short term liabilities matter (Blanchard et al., 2010).

12 In response to the global credit crisis, the Korean government guaranteed domestic banks’ overseas funding in
October 2008. The Bank of Korea set up a competitive auction swap facility to ease the access to foreign liquidity,
and established a temporary bilateral swap arrangement with the Federal Reserve.
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Table 5. External Debts and Assets by Sector
(end of period, billion USD)

Total ST LT G MA BK ST LT DBK [ FBB [ Other

Debts

2005 187.9 65.9 1220 | 8.5 7.1 83.4 51.3 322 | 584 25.0 | 88.9

2007 383.2 160.2 | 2229 (317 | 219 1929 | 1340 | 589 | 109.0 | 839 | 136.7

2008 377.9 1499 | 2281 (211 (312 1694 | 1104 |59.0 | 97.0 724 | 156.2

2009 401.9 150.0 | 252.0 || 27.8 | 39.6 1809 | 1152 | 65.7 | 103.7 | 77.2 | 153.6

Assets

2005 317.1 262.0 |55.0 13.2 (| 2134 | 53.0 39.0 14.0 | 42.6 105 | 37.3

2007 420.6 333.1 | 875 199 (2675 | 764 45.5 309 | 63.6 12.7 | 56.8

2008 347.9 280.2 | 67.7 9.3 205.6 | 82.7 52.0 30.7 [ 711 11.6 | 50.3

2009 4171 3450 | 722 9.3 2751 || 771 43.7 333 | 653 11.8 || 55.7

ST: short term; LT: long term; G: general government; MA: monetary authority;
BK: banks; DBK: domestic banks; FBB: foreign bank branches
Source: ECOS, Bank of Korea

The link between hoarding of FR and short term external borrowing needs to be
elaborated. For example, the Guidotti-Greenspan rule suggests that short term external
borrowings should be absorbed as FR. But such a rule may encourage the private sector to
extend short term borrowing all the way up to maximizing return on borrowing rather than
balancing risk and return, and therefore exacerbate the capital inflows problem.
Consequently, the risk associated with short term borrowing may be socialized while the
return is privatized.

<Figure 5> shows the social costs of hoarding FR, defined as the yield on FR subtracted
from the cost of private external borrowing (Rodrik, 2006). At the peak it was 1.5% of GDP.
It is clear that socially optimal level of borrowing is not the same as privately optimal one.




48 2010 KDI Journal of Economic Policy Conference " Financial Stability and Sustainable Development"

Figure 5. Social Costs of Foreign Reserve Hoarding

Source: Bank of Korea

2. Macro-prudential regulation

In EMC whose currencies are not fully internationalized, the economies as a whole are
unable to hedge the risk of currency and maturity mismatches, although consumers, firms
and banks engage in hedging activities. Therefore, the central bank having FR plays the role
of insurer of last resort for the banking sector. The banking sector, the insured, should
naturally pay an appropriate premium to the central bank, the insurer. Without the paying
of such a premium, social and private optimality of external borrowing would not be the
same.

Alternatively, one could argue that private external borrowing creates a negative
externality on domestic asset prices, or more broadly real exchange rates (Jeanne and
Korinek, 2010b; Aizenman, 2010). Instead of a risk premium, a Pigouvian tax that targets
borrowing activities that cause spillover effects can cure the negative externality, and
therefore mitigate the capital inflows problem.

However, application of either a risk premium or a Pigouvian tax is easier talked about
than done. It may be easily evaded. It may also yield unintended consequences. For
example, Shin and Shin (2010) have proposed a levy on NCLs of the banking sector. Such a
levy should definitely discourage short term external borrowing. Here, identifying the
systemically important financial institutions (SIFIs) matters. In Korea, the foreign bank
branches (FBBs) are important agents supplying foreign liquidity and could be SIFIs. But it
could ultimately in fact be their head offices that are the SIFls.
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Figure 6. Systemically Important Financial Institutions
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Whether all capital inflows of a certain type (for example, short term foreign currency
funding) are treated equally depends upon how an SIFI is identified. <Figure 7> illustrates
a foreign exchange swap (FES) between a domestic bank (DBK) and a foreign bank branch
with such FESs known to be the most common pattern of foreign liquidity funding by
domestic banks. Borrowing from its head office, the FBB supplies dollars to the DBK
through an FES. The DBK engages in foreign currency lending. In return DBK funding on
KRW from the wholesale credit market supplies KRW to the FBB and the FBB invests this
in TBs. Through FES, both parties effectively borrow short term funds and intermediate

them in longer operations. Therefore, bank levies should be imposed on the FBB and the
DBK.



50 2010 KDI Journal of Economic Policy Conference " Financial Stability and Sustainable Development"

Figure 7. Foreign Exchange Swap 1
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However, when instead of an FBB its head office engages directly in an FES, the head
office is not subject to a bank levy as long as the FBB is an SIFI. A DBK isn’t either when,
after entering into a forward contract with an exporter, it squares its position by selling
dollars in the spot market (<Figure 8>). Throughout these transactions none of them create
NCLs. But by keeping renewing FES until the contract is carried out the DBK successfully
transforms the maturity. Consequently, the DBK hedges currency mismatch at the risk of
maturity mismatch. These examples demonstrate that unless the bank levy is imposed
internationally, regulatory arbitrage can always be exploited.

Arguably, one could identify the DBK as an SIFI. As a matter of fact, it is the DBK that
is able to fund KRW at the lowest cost. Without the DBK, capital inflows aimed at
exploiting maturity transformation cannot help but decrease. In <Figure 8> a levy will be
imposed on the DBK’s foreign liquidity funding through FES. Rising cost of the maturity
transformation forces the DBK to reduce foreign liquidity funding and, therefore, less
exposed to the risk of maturity mismatch.
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Figure 8. Foreign Exchange Swap 2
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Furthermore, such levy is not be easily evaded. For example, instead of FES in <Figure
8>, the head office may engage in functionally equivalent transactions by selling dollars
forward to the DBK and at the same time selling dollars in the FX spot market (<Figure
9>).13 Here, in order to hedge the additional currency mismatch created by the forward
contract, the DBK buys dollars spot and engages in an FES as shown in dotted lines.’ If the
FES counterparty is another domestic bank, then the bank which is the counterparty of the
DBK (not shown in <Figure 9>) is subject to a levy. If the maturities of the two forward
contracts coincide, the DBK is not subject to the levy, which is exactly what the levy aims
for.

13 From a synthetic forward which is functionally equivalent to forward contract transactions such that buy (sell)
USD forward = pay (receive) USD FES + buy (sell) USD spot, the transaction composed by buy (sell) USD forward
+ sell (buy) USD spot is functionally equivalent to pay (receive) USD FES.

14 In general the maturity of FES is shorter than a forward contract
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Figure 9. Foreign Exchange Swap 3
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3. Global Financial Safety Nets

Unlike the domestic financial market, the international financial market is less
integrated. This is because the lack a supranational legal authority and of cross border
contract enforceability creates an additional risk: sovereign risk. In general, the binding
constraint of international debt repayment is willingness rather than ability to pay, which
makes international debt contract incomplete (Eaton and Gersovitz, 1981). Relying on short
term external borrowing, the debtors benefit by cheap funding costs (only at the risk of
unwarranted crises). It may also be the case that excessive short term debt is the outcome of
incomplete international debt contracts.

A more complete international debt contract is possible to arrange if bad luck is
distinguishable from bad policy. In such a case, debt restructuring contingent on bad luck
with good policy can make both creditors and debtors better off. Indeed, the following table,
showing the years of default (or rescheduling) and of suffering from banking crises in six
continents over the last two centuries demonstrates that sovereign risk differs from
continent to continent, and from country to country ([Table 6]).

Table 6. Debt and Banking Crises: 1800 or independence to 2008

Continent (countries) Average years in default or | Average years in banking crisis
rescheduling

Africa (13) 24.0 12.2

Asia (12) 6.4 11.2

Europe (19) 14.4 6.4

Latin America (18) 34.8 43

North America (2) 0.0 10.8

Oceania (2) 0.0 49

Sources: Authors’ calculations from Table 10.1 and 10.2 (Kaminsky and Reinhart, 2010)
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According to Jeanne (2009), the verifiability of policy quality should be enhanced by
appropriate collective action at the international level, by the creation of a new legal regime
or new specialized institutions mandated to accumulate the required expertise (such as the
IMF). Going further, Jeanne et al. (2008) explored IMF conditionality to the country’s crisis
prevention efforts or ex ante conditionality, or prearranged lending. He concludes that
considering that IMF lending to EMCs has been repaid in full, and that ex ante
conditionality can mitigate systemic contagion, ex ante conditionality should be a useful
policy tool.

However, at the individual country level, one dollar of the flexible credit line (FCL)
established in March 2009 which is ex ante conditionality for member countries with sound
fundamentals is worth less than one dollar of their own reserves (Jeanne, 2010a). This is
because sound fundamentals must be verified. That is, there is a potential risk of Type II
errors, denying lending to countries with good policies.

4. Currency Internationalization

In spite of her deep linkage Korean won is not yet convertible in the international
currency market, which has put Korean economy into too much vulnerability. On the one
hand, the private sector has an easy access to leverage via many debt instruments and
derivatives. On the other hand, the inconvertibility of Korean won makes “debt intolerance’
the binding constraint on the Korean economy as a whole. Naturally, the Korean economy
faces even more serious capital inflows problem, which incurs a huge cost of preserving
macroeconomic stability. The social cost of foreign reserve in <Figure 5> is simply one
example. While the monetary authority amasses foreign reserves, the effectiveness of the
prudential controls dealing with capital flows is in general short lived (Miguel and Reinhart,
2006). A strong enforcement capacity as in Chile is needed to identify loopholes and
prevent circumvention (Ostry et al., 2010).

Currency internationalization (Cl) is the final destination of foreign exchange
liberalization. CI can enable the sharing of important benefits. Like in Australia, a country
as a whole can hedge the risk of currency mismatch. Naturally, there is no need to
accumulate a huge volume of FR as self-protection.

At the firm level, CI can provide opportunity for offshore funding. Through offshore
funding, firms have better risk management, exploit price arbitrage, and have access to
diversified funding. Research suggests that the choice of currency by non-financial
companies is motivated by cost minimization, hedging, and by the desires to establish a
broader investor base and to overcome regulatory barriers (Siegfried et al, 2007).

Specifically, Munro and Wooldridge (2009) find that swap-covered foreign currency
borrowing can provide Asia-Pacific issuers with access to larger, more liquid, lower grade
and longer term markets, as long as issuance by non-residents in the domestic currency
(such as Arirang, Kangaroo, Samurai) meets investor demand for high grade local currency
assets.

As can be seen in [Table 7], countries with more open financial systems such as
Australia, Hong Kong, Japan, New Zealand and Singapore have substantial nonresident
issuance of local currency. They enjoy many benefits of raising foreign currency funding
offshore and swapping the proceeds into domestic currency instead of issuing local
currency bonds directly.
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Table 7. Global Market for Bonds Denominated in Asia - Pacific Currencies
(Outstanding, end of 2007, % of GDP)

Onshore Offshore

Resident | Nonresident Resident | Nonresident
Australian dollar 76 85 9 94
Chinese renminbi 52 0.0 0 0.1
Hong Kong dollar 25 2.1 6 32.6
Indonesian rupiah 20 0.0 0 03
Indian rupee 42 0.0 0 0.0
Japanese yen 202 1.6 2 10.1
Korean won 113 0.0 0 0.1
Malaysian ringgit 96 0.3 0 0.5
New Zealand dollar 18 35 1 39.8
Philippine peso 38 0.1 0 0.1
Singapore dollar 61 2.3 6 9.5
Thai baht 57 0.3 0 0.1

Source: Black and Munro (2009)

Of course, the benefits of CI do not come without costs. Offshore markets may serve as
means to evade controls in the domestic markets and to exploit mismanaged macro and
financial policies. Furthermore, weak infrastructure, poor legal systems and, above all,
volatile capital flows can lead to abuses of CI and even deepen financial imbalances further.
Therefore, while prudential regulations should not be substituted for sound macro and
financial policies they should not hamper financial developments, either. They are
preconditions for successful CI.

V. Final Remarks

Foreign reserves, macro-prudential regulation, global financial safety nets and
currency internationalization are keywords related to reform on the international financial
architecture. They are inter-related. Properly designed and implemented macro-prudential
regulation should mitigate the risk of short term external borrowing. To that extent, the
economy can be less dependent upon an insurer of last resort role of the monetary
authority in providing foreign liquidity funding. Such macro-prudential regulation should
be clearly defined, well designed and correctly implemented. Otherwise, it could de facto
prevent the domestic financial system from functioning properly and also bring about only
short term relief at the cost of the longer term benefits that will be realized through
currency internationalization. Accumulation of foreign reserves is important self protection
against deleveraging. But it causes significant costs and without accompanying macro
prudential regulation it risks exacerbating the capital inflows problem. Global financial
safety nets can be useful substitutes for foreign reserves, even though they may be less than
perfect.
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ol FHg Ade 7HA I 9lo, T oolo tisf AHAle], AHs] e F U= 7]
ol F5T B ofyzt =AlA AHE AFEo U o] V¢ AAEGTE, TR
18 g Ak oF 20 {dxF Aol AAFAL ey Ee] WS Az W shA
Sk 53] vFmoly £9 787, a8a S92 T2 SAFEC gs
Aus dEFHoly AAFts 7P A XS v FAEA] A Akl 9 gk
=s 22 MEmSodAE A Al &S AAe A JE
o Zosigth. 1 A3 IMF = o5 Z7tREFE A4 24 v
H AaAds W Ae 7hsd 3 7197 st ok whebd 9%k =
OSRHE AAEE HEE7] fldl(self-insurance) ©l& F7FE°] ZHA}
o B2 3R F3uE Aol T 3= <l (incentives)©] 11L&} E o 7hal gl
=7kt ;%ﬂﬂ%ﬂ =9 Jﬂ]ﬁ%—% got7]l Q18 Essl = A4 A3 (Bank
for International Settlement) = M| Al Z§ Aol Fst 7528 JAFeA] Xatal Lo
1, IMF ¢} AlA&3o] 35 A3 = FSAP(Financial Sector Assessment Program)©]
U A= AT TS2B 5 FoAE o] Fo] A2 FSB(Financial Stability Board)?
L B ARAR] Vs BAEgS Holth
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S fLwico 32 o Iy ot
’ﬁﬁméémﬁ

AF nAsgA T 7 B ES= AAZE 1971 @ FUAL F2 AR
2 A8 A E(free floating system)E A ESt7] AlZFTE 1L o] 3]
UehsS Ao g8 Y SAsA WolE SlEl A8l Aslehe

(managed floating system)= 313 $trh. ofAJol 2]8k9]7] o] 5 53] AlF
& 9397 Tt LENH ARAAE HIs FEAAYS FA8H] 9

&
3 A

=

e {1 oXt g2 A
o Al 2 rlo min

2 FSB + T8 =Al= ]%(mternahonal financial market)S 7} UetEe] PJ7]4-21 FSF(Financial
Stability Forum) 2 2 5-Ef 2 0095 RE G20 %7bss E¥ste] g /Ed 794
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o A Brbe RSk REFIE AT AAEUT T TN 18R
== d& 7 ] ofEshz A dgow &S Feistel 79 nPAFOEA
Ap= g5 9] ﬂ B7HE AFstL ol A fl& wud @R fiuE Aol
Att. w}a}/ﬂ A FAESA == of® FAA 23 1R (rule and order)ll ©] 3
st Zlo] ofqil A e R AL, deleREAL, & NHAEAL 50| ¥
A% EFAE(hybrid system)’ 2 ‘74| % (non-system)’ 3tell Uthil & 5 3l
1=

AAZA ] bt 91719 oldels s FAAEAIY g9 Wby F
I

oFst FEA LW oyt Ty ZE AY ASTFPT wE Ao g A
o] sk i, AAZEA L %Lé W37t Ak A oF 20 d-2 Aﬂﬁl A=z, AA e &
HE 7|k A 20 d F< 2o A= Ad 2 10 @ s, S A=A A L T
e AAFY °ﬂ o gt Hl%ﬁi Hif AlA iﬁMOﬂ o sk Hl%gi Hit, 19 A7) $
Wkl 20 A7) ZBF ujsro] 9= fiAE wo BAF Sxwch R ow=v) 1870-1913
W Atolo] wlm Al A HF AFES °F 3% U= %A&%E}. b xw 20 WdxE

(1988-2008) =442 B+t FGELS °F 10% 7I7hol= Fab=al Qlt). 1870-1913
Aol =2 sl HE AARA A ST A ek vEo] ek 4-7% At
ol HgHl Sy eEd TS Al E AARA Fo] HuF At
A AR NFE 0%E W AT olele Uekel e ware] A A o]
ot EAle A whd g glvk AlAAE @3 "Hi—{ Aol B4 o g0l
o} Asel A HAS S RHolFa lom 1 AL 5] Hiate] AR o
91 obd Zolth

F 2@ FHY AIFAAAL FASEA Ak 20 W B 4
EQATE AH ol Tk AAA AAZ AYRA A9k G4 1990 W@
A7 3 AHRFH AGFAAANZRE AN Dol FYgus o
ARG sk, T2 FEel A ARAEstel 4Rk 2] AAe 1990
Wt o oF 25 ofe] sk ARAAAANZE ol BARHUE. A AA T
o) oF Ak ko] ANk 20 W F AGAAAA] BARA B A0l EF A
g Felshs AREelA ol wud A9 MaE 2w AoE /= B A

F

il

g} AztEh AAAATE ol @t AA HuA, BA AERA AR} o
A Az A5aA Ea H1 ARe Aws AAANTEY Fdo] QTHE

AL YFu g dojrt
FH <+ xﬂﬁﬂﬂ A Y= &, AAYVIE R olg g W3t ASalE AlA A A
Seta & 5 9k 1997 d =9 98, F§97]

= As whe A sk AgRAe Aol A e
Sl AR olaE A7 A5 Feel Fa A% A% AR
7ol %A 20w 3ua & gosel WA AL A Sl T, A9

Ao FABHAE, FAFFALD AR oled AL HHleke AF)
Frzgo tgaor 47149 ANFAL A3 WG AT 5 ool 47}
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l—ﬂ

3 o] 7|4 @dli= AlE= North(1990)7F 4 28k 329 ‘institutions’ & 2| 7] gt}
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Ao ASIA LS A oF 20 F3F A E 2 AAGA AFd Hste] # gt
= AR @ e vk w2 A8 FAkdE T 3o o] Flo] AAAAL
=0ge AFANIIL = 17&4 Hopd, 2dddS A= aclo] Ha gtk
gy o] ofg 7HJ4<>HC‘1E & A e = =7ERE, SARREe] @ o] 7o
AL vk A= A= 1315%01 SAEEA Y] NEE des] AAA &

g, 284 SHM7E obd IAE A Ao, BY, Al A

A1 WskE o] Fo7HA = 7401—'3[- Bty o= EF &FF F H7RE A
g gol, 327 drkd AgstA o] FolA AL AAGA L] AE fEs A
Fold = e AlAIZ A A H) :rLJ_(globaI economic governance system)”’} o] % 7|
Hol Zh=vpell AA 2t & 5 vk ey FAlel Bu Hg A
Awe] vdS flal A= —.Xﬂ"]@]% 43 dEgs T vwd wYs AT
Atk Azreitt

ofrt
=2
1o,
ojf — :cl)%

o offf o2t — ol
L 0 O 2

i)

N
-

2 =S olgd wAdNAN FAGSAE] A AABAA T2 s A

A1 ZeM s FAES AL e 9 ghdst AL, TEla @Afe] F
Aol telr =stuat gk Al 2 e FAFIFALY A T e H
of w=oEa A7E gHES FEsRa oly g A WaFo] ojgA HiastE F 9l
S At daf Age] B sk A 3 FoAE FAEFALSY fHo] w3
BAA FEA, a8 2 S Foehe SUS dol AR dA, AAEA
of Awjgrzel AAHo = wE HE AAAEA FAll g H i o) A (premier
forum)= A Zo] A3 G20 4399 &% sty gEa Aol oA =ara
b ghe, mpA e o= o]l =9E Eﬂ%i e AE

1. FAFSFAZ-FAo] EARIIP?
ZAEGAEE Ao uhegl, Ao wEp 22 g FolHa 9ot i)

AZAASL FAZEAN GFE F= A 90 498 Avsky e Aa
O] ifF(rules), ¥ (conventions), 13l o] & FHA W= 7] ¥} A X (institutions) E
M A E L glew ol ﬂgﬂlc 5’4%/\]%} 7H°JZ“” g, R ]
o 74, ¥4 FeAde A & EHet Tkt (IMF 2010 a, Subacchi and
Driffill 2010, Truman 2010, Carney 2009 Y Lago et al 2010). A& o & A5 A =
(international monetary system)y= = Al =8 4] E(mternatlonal financial system)%} -
o, A esd ¥4 Fo] ofd RIZMEEC o) FRE glom o= Al
TIAEE EEs val = 4 Qv

TAESA L= A o T A7) T MAIAACA ] e Wt whel W
A& ek 19 A7) 1314 FEYAT (1ass1cal gold standard) =41 9] = A& 3HA =
Aol Ajdd BAZA A= FRERen 7 Ao AL FAAs 74
A A global power ZA|2] =9 AE]JJJJ off 5l dojupAl =Tt wirEA 2 Al A
A 2 2 gl o]F FWe BHESE A v AA Aoz A FAdge] u)

O

4 “International monetary system is the set of rules, conditions, and institutions that govern and condition
official actions and policies affecting the international economy and financial system: exchange rate regimes,
intervention policies, the size and composition of reserve holdings, mechanisms of official financial support, etc.

“ (Truman 2010)
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S, AR E A £ek v Fefste] gk A A Ase] nige Fal 3Ivh 1
SAEsHEA S Mk 5o g Bl wheh wkR doju= Zlo] ofya
¢ MRS FAL A gy d=e] ARV FE o SAEEA Y fAE 4

g 21 1 2 oA o]Flom ojgfet AEHAYL 1925 @ ol FESAES
(Resumption Act of 1925)7} &0 e F7l7pA = %‘QO}L g oA e o
BAEA 7HEskel S wl=o] HAlE st Ao By Al ks H]iAY]
At BHES AXA HYrk (Eichengreen and Sussman 2000). 2 } o]z o] %]
PO st AAANA F7HERE ofyEl 253l fa o ERFoeow
n] 2efstE K9] $(international reserve currency) S E A2l FEO|
dolzk 1970 74 Fo HAEse] 98-S A ghrh (Schenk 2009). ©]
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BE SHEESS ANARE YA FAT $AE FL AL s AT 9
Ao 2AaUE B3, FEYAL EH v)FA GA FLTE G o] Y]

e 2 ol Y R e R W X

7Fegd dojtt (Schenk 2009)

SAFIA RS WA BT SAGA L] gl e A A4 el wet

J8S wolglt) 20 A7)0 SojAA AN=E uE o] FEYA LS sHA o o

st B4 19 A7) AFEET FAY e didt nj# JH AAGsHel

st A7 A5 AS 3HIEAEE EA 9 1960 o o] AlFtadiEhs F
]_

A=} ARt 2Ela olE 9%k FH- ARl e v
o] 1970 Ath o] % AFREFEAEZY Ao A4 7IRbE Algatr] = skt

:“.:
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N

HAL qE B SASIAEE AT l"@r*«:}lﬂr AZBAAAZE A 5 Al
7417374101] dojrp= FxWste] A3str] i EY WwetE EAS g e
= AgV)els FAEAME FEske veke Hu 7‘“”01 A HAE A =T 2
Tl 2 A fFA APt 35S 7}7<]3’— 2T} (Carney, 2009). 1 4
3, AdTA E‘F'L?ﬂ-/] S AAHNL, FAFEALY FARS ForRon, =

F 2o dojuA =H3ls wels f1719] Z‘JEHE ookl iy 2ol Ajdady
= ARE THA A 5]91‘1}.

AAZRZA G A AAM = AF Al 2 A8V ES skl vk A Afo] 9
e 971, ded, A= 344 gh&dste} EE—‘?“E—Z,‘.JE’J Beol MEE wo Al
A (Glass-steagal Act 52 8 5)4 M= = ]Eﬁ}ﬂ A (Bretton Woods System) &
st el v=2 subprime mortgage BAg ziE AAZFE7)E T A A

2 24 AW, SATIGEAAE sta k. AAIEA L] S vHE F
1930 A} o] % 7P¢ A AHE &A% e (Dodd-Frank Blu)—% ] 3] o
A FHAZI Sd 79 20 Y eubek diEEo] oo MEEo s oleldt gl T

Solen A 1ol FAEHAA Afel DA o A7 A2 25 70]7
g eslel A¥zHe HolL gtk

1) IAEFFALEL] HA
29 A £ (1870-1914)

<ol FAEs AR S 1870 Aol EAl 8 =E50°] bimetallic system O
HH S22 (gold standard system)® A ZstHA A ZF T B 4 Q. T2 9]
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e = (G Zol) A A9 gEgR oA BHAFoER tEd e AVIHA w
2ZA H93 A U E3s AA 224 1930 ddlo FEAAEE &3] FUXA
Al = 3th (Krugman and Obstfeld 2008, Schenk 2009). ©] ¥ z}=r& A4 Hr4ds},
HeFqFo2 XA oy FANYL SF=H AA= Al 2 2 djdos &st
A = e

BHESFZ AA)(1945-1971)

Pt Abole] Ads wpRer P=d wmo]l AEE FAE AR gk
s W FE2 = FAel s Mz FAlESA L] et Aol 1940
of AlFEom 1 A3} g Zlo] BHELZ AAolty o] BHYELE AAE
o] Geglel S EEo] HAHI (F 1 229 35 ZE) et I3
Gfste] F7HE AN T= AT o #2914 = (gold exchange system) SATF. 12| il
= A& 3} 7] = (International Monetary Fund)& A #H3to] 13 - A EstelA] AAdFA
Aapel ol& QIS 9&F-FE sAstr] S8 tl7]/d A (stand-by arrangement) Al =&
Lot oA Ed e 2AS A AXNAEA 24 dExAdS FosiA
oxx FAGHAME #ESHA StQlth o] AAleE FEAAE vl 28 =71
A2k 7] ¥ (institutions) & & &ofl Zwketar 9l om wlsrS Ale]skal of = upEhel A
v AE et gkatAlgl AHESA Ao ZnNkE Fa Atk SATA B3 IMF
= 7% S840 AANBALR HetE Fall 24 =AU

Ty o Ak A FAE AYaL A st V5532 AREEHA H
of wet FAlFstEFel v=e BT AY ARFAe] oEaA Hlom o= 1950
ddl 7HA = =AE 3] Haga, 1960 d ool Fell= v AW AdrA A
A g AdFaor veiy 2elste] A7 ESA H A tk(Triffin Dilemma).
Ax A= deR ko] v=l] SERAHES "olAA HuA 1971 | v 2y
ste] FEld YAE ddstn BHES= AAE S HAdh oy 2 ol

<9 st o] BYEF= AASIME SASES SAFLE ALY ol 24E
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BHYESZE AA & olF FQ AT AFHTEHEAEE AYstr] A&
Aot T8y Ads] BE YeteE2 A dEbA Y FATH G E QlE] 9 EHA
ol MY sk 487 2 (managed floating system)S 313l kvl Q& Azl=50] 2}
o F3e &S FASH] A8l @A JNYelA ALl kds] &5 W RS
S wpAg o2 2000 Wdle] EojAlolth. AT ©d, %iﬂ dEEst, 18
Adsh= AGelA AL ks AfEA FEol Q;QE]_’ Atk REH oo} 2]3k9] 7]
olF A5 BAFES A7 Tt ERYH A= Eiﬁ}ﬂ 34‘5]1 & A 3

b frEstal Q@R FAE FFske Yl 7L§}Q°4‘:]' Toe 3 wE
URFES fall FE sk A d@dow &S deiste] A nAHAA
o2 A= g8 A FUHE A&k olF #AsH] %5]1 R AR e =
otear it wEbd @A e FAFIAEE ArHEsSEAE, HAYHEdEAL,
T AZBEALE Fol HAUE TR A E(hybrid system) &> A% (non-system)
of 7M. vl= 2efste] VS5E3RA e dEd2 gl HAT %Laiﬁrb 5] =l
4] % 8l (reserve currency)9} F=H] A2 (reserve asset) O Al M)l T F Qe oJE
= shal ok 2eists dA AA AA SR R0 60% ° (A A= 7H':
=9 A% o] HES B Ea)e AAstaL Jlom HA|lw e } 1, 1¥aL
A ARZA 2] T Aol QoM Eeist EA= dEAQl vl AAEa
SEueke] A9 AA weel w=ake] efo Z}Z]OF‘ H] o] 20% gl A
3l sk A FAAHTE AA o] oF 85%2 A skaL Utk

Figure 1. &e]3}t2] vl%
Foreign exchange transactions 1/ 86

International Reserves 64
Debt securities 2/ 46
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Sources: IMF(2010)
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AR} BHESE AAS A FASIALET SATEATY] 28-S
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735 O] &2 28] 52 1 o]gldd Ao g FAkE A Q) (Truman 2010).
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100 7 services (three-year averages) - 100 600 1 - 600
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Sources: IFS and WEO, IMF
2002-2007 1, =3 5 d Fetel 25 AA=ERE Y S0t & WUEAE (net

private capital flows to emerging market)> 900 9=l 4 6000 &&= =o| %ttt vk
oftel olyd #Fo Tk d¥EY] BHu F9-EF(floods) et wAATE WA
(sudden stops)¥} o] ERbFstAl WA H ] frh <T¥ 3>oA H= mpel o] At
18 d & A @l dA AF AT A== S48 ws), A= AA A

=qEe] W}, SASEAge] 24449 S S0 2kl melk SuE8Ake] 3%71
dE € RS AT (IMF 2010 b). o]d e th@e] A2fdS =W AA7H4
o wis, A Wi ey, g S S8R V19Ee] 9 ARb e 9
e ojoiglom A=gshe] A 4eE TPA S AMNAA L Akt AoF 29C
= Agslh 1 A AF AARES F9 A A@Agel Aol A=E st
Hedt A4 T FAAEE FEAIZCl dnlste] B o g E f s Aol
s WAld fRlrxs @ FAESAES I lnh whep o ARyt

=& S WEA el BF8ta e A2 ofHth MR AFFRl 40 d H B
HEF= AA (A e 71HFTEE & AA)E S8 AR Hsd AelM 7 ok
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thd FF AA NG ot (74 2035 W] A
ole] ok 4050% ol A ok 700% FFEOE FhE Ao

Figure 3. 41& AA=E2] AEF42 WE4d (1997-2009)
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Sources: WEO 1/36 emerging market countries. Capital flow defined as negative of current account plus
change in reserves. Red triangles indicate oil exports. In 7 cases (not shown), absolute value of capital flow
was greater than 20 percent of GDP.
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Sources: IFS, WEO, UN “World Population Prospects: the 2008 Revision”, staff calculations, IMF(2010).
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Fe FFA F20) AFHT YoM viFe AFelA Bw I 7R A F
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H| 2} b(safe reserve asset)= A7l F5 & Aol A= thll ¥ (53] A+ F)

et @ds sAll G el 2 odws FHAA vk Folth g Ak
ol HAsHA o] Fo]AH AA Al deflationary bias 7} 7| Al =1 HF HEs}H
Al ol FoA A afjloll A gt R G (W= el BH I} 9] A)7E Aol
Al EHol FATEAEE Eqtaclo] Hu= Zolth ol 2 HFE A A EHOR
Triffin dilemma 24 7]5%3E5 @38t =7p7F FAS3E 443 F53t7] 9l
Mz AHARQD BATAAAE Holok gt Aol AABAYL S5AIATH HEA
frAste] WA ete] Ap=-EsrkA el gk AEE fA ok stk Zloltt o] FA)
A=A 7 FolstH (fiat currency)E AHEshe el EShA| Eatol A= AU i A=
W Aol eud mAA L o] ofstE o v A HZhw A | Aol

=

of

2 rlr e

Figure 5. A7l 2|88 f+119] 534
o 80

8 /‘—\ 4 70
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i 4 &0
& Dollar share

T of reserves 4 50
= (percent, a0
4 4 right scale) 2/ Global 1

reserves  J 3p

3 (trillions USS
24 3 year ma, 20
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Sources: AREAER, BIS, COFER, Goldberg and Tille (2008)

AR, A EsHA=7E et Estell AUAA fEFo RN Tl eFEH AL
WPst= FTbelAl A=Y AXNBAR A S edete dHel 3ol AU 53
(exorbitant privilege)< o1t Hrh= Zlo|th o= A=FE7E FAS R AFEH
dollA el Al 5= seignorage EAW ofuel FAIZEAGANA & HA T
e 22T F Avke HelAd ves AXNABAR RG] 535 EF sk 3]
)=o) B AT AAAret 2ol diedde] AFHYE ol AEE Ha
A =74 A Ha AEAor WUwst A, a5 S AT 7 Adves A
olty. 1 A MARAEAH S A&HHL AT FoEE w=e] AgEe A
AA Agel 4R FAakat FgAIgele 1159 F7-(‘search for yield)E 913
risk taking & 5717 HUvh= Folth WA A=F87F SA4E 32 AR HA e
webrt BaA Axpe] dHd Aol o]e FAE fd Il AP el
& tes ZA AstA 2 fo olE AAs] FRa A X AF 99
7he/del Ae L ARG BAA v AFA P £1F olF dsr] 9l w2
QR FILE FAS= AF oo FRbskE v ES A FA ©uh IMF(010)0] o5t

i el

o
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ASNE=Fo] YBR[ FAHORE XF= HE2 2009 Ao B9 o5 =7k
7F =R EAAN(GDP) ] oF 13%0] o2 Zlo® Zabey 9o’

A, kA AAT A ddy s JolAw 3 =7t F3E S A5A E 3
2 AT A2 A AAZE 2 BAF7 A= F3HAE Ao w {48t
v sdol oA Aok Aoln o] A AV mATEAAHY] BEEAAE Fo
= Q<lo] ¥ k= ZAolnh vbef mi=o] AHS APAAA S a1, T2 =
HAA = grste] g A FIpHAE A, 28 =3 aedsAAYd A=
TEe AR A= SEA1EY S AR R Wks s & ZA7
N T Utk 2y olgst el digt ATt FUAE 23 SAEeAES &
ol WA S o Q= Aeolvh whef o] vt F3b Aol SAEsE AHSE A
T O vk AANAEA, aeEY 19, 28a Fste HgAde met Ad B
b 83 FAEsE AsHa AREEo] AARAE R f&(discipline) ol gk 7
AAAZE AL 7 Jqormz B AR FIAEE A 2 TR Qs Zolth
=2 FAE7IH(IMF) ¥ 282t E 2 3] (Financial Stability Board)$} 2 = A7)
of TAEsE LA 7 AANBALA, APAA, A, 2Y1 S5H=
Ao sl AEst 575 (surveillance) s Fo] °olF 1&T 4 Aokd Hr; by
Al A

FHAEE /A 5 9L Aotk adu AARAE FAFHFE v
o Ao, FEAERNe s A0l obFYl THolt FFHL A 3
A gtk Emat deslel @ FATHE T4 5 e A TR
A A2 f9 AP, f2E Ae] BAAY SO PR

BAHE sty o HA =3k

O.

rol
o,

B, 55 AFAATER AETES FHOL @ duid 3 oA
(e]

HAE A AEolFL o &
23 glvhs Zlojth. fd AR AR Ayl e AFORTE AR Yl
ol ¥ & MESel AF AAFOE Tl Bol bt Aol matAsht F49 9@
B A vSol} f23 w7k AFFAIY FEAN] e FAZ Uo]
i glof olgl it FAARIFL Hem gt Zolth ol A AAY I
A 4FES R FnE da gdrhs ol

oy ZL TAMASS AMEol BT FAEolEt] Bok 1971 | BIUES=
AAEH ol % FAFEA L] 1 Ft et YAH gE EAH S e bk
FAZSFALE MASE ks FHE v FHZo A" Aol ot o Ay
B AZ]H okl ofAob &9 7E ks wWE FAlESAES] Jde] e F
Feol A7l Al 2eu HT AAEES7IE A Hell el ol E Al ESHA
=9 EAEEC] Us A e v o gt A oF 12 d3h S Al S 3 A =
= gsior dvke A =27F vAl dojuta Stk Ad 3 E T30 A
(The People’s Bank of China) &A1l Zhou Xiao Chun ©] @] = A &A=+ =<t
AR otk B3ddS 7L e o9 Jhse] destva FAst U A
%(Zhou 2009) HF=Z o]t Wete A ok FA|L A|7]olth a1 wd 4 Holl&

p

6 o] ©] 77h e Ad3 v)= Treasury =€ HE] AFol(spread)’t 3% EQJIE AR Hrh=

5 =
ekl F4HE Sl
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2920 FHEs]e A IMF 2F A~ $1A% %23 (Swiss National Bank)] &&T#O 2 5
L FS2YFAE, TATEE }, A= %/\]7&«] T2 QIAEo] vl skl = A
Fo AR el s HEe 531% shAl € 745 upZ o] el ul 7 o A T},

%

2. FATIHAE=-—EA /HEE AP

Ao =A A= 25 AAZAYL FATFAE Bl BlFo] w
AL A S o Ave Sl dsir s A Al dA s o] AleE o
AP vp7kop & ZlRl7bel] disir = W oldEo] Uk L&A ol OVWO 7§
b 25l HAGA A d@AAel ofstal Wi dAH 0w Thedt fEdS
3] 224 FAMES AT F e AdES 7HAA Stk @A ddsta
e FAFEIALY] FAHES = W HE B A (1) 78 SHAAE A
oF ilﬂﬁv_l—a =48td = JﬁE]‘i% oA =4 ¢ & AUt sk= ZolH; (2)
T SHoAE AA vl 2t F2 Esta e XﬂEE SRS RS
Zﬂ%i}(reserve currency) =2 Ulx RJQ-TH]?P*}(SDR S ¥ghslofyor A
JHAY Z2 By 22420 g S 2 A2 AAE skHglobal reserve currency)
%LZOVC Ao, aelal 3) oldd W3E Sy sby] flal dest 744
(institutional) 7|, 53] IMF ©] &-& FH3st= Aot

_EL

4

94
ks

e N
_ISL = rg JN

olgAow & w nHHAEALANA MEHEALE olqetA HA & FFI
R FIE F4T vt ok 2u AL A vk Zo] AAAA R &
W &R F2L AA solval vk I AS @ AlE AAEEe] et
HESEAZ A oA Gy gRolth VR Fu FH olfi ded] F&
22 RS FY Wbl A RlskE 289l 7el tiulshy] 918k 2p7] B 7] (self-
insurance) ©. 24 - }14"/} T o]l #EFEY BAYES Fosts Uk
&S Theskd ABrtetel FEAAYHE FASY i w2 A e A
A1 AEFYel o Aol rted W A JiYdste]l 1 A 2FE
F7F A% sojuA Ak 29y B3k B AE AASES 93 UIE FaE]
AWM= AAAA L] 7““*# BrAe 8, FEAAYS A S s

Zl

#A 91715 Ea AP old @ PN FAst: Aol AR AL A5
0% ZAYT Gr Holoh BE oldf T 2 AT A ol Q% sk A

-

TNE=OR X}:LO] FHHE A2 ols =7k AREC] w1 Fd FAFYEC]
=715 SHARE AR5 S0l LHES Awd VIEE T4 carry trade 7} 571 o
wol7lE &t ol thA] AF AAl=E SR Fa S vis, f19 AT,
A YA 2L AL 595 oA Ho| o5 FAFZo] AP ARG} FelA

FUEs S HgoR 228 V] WEolZ|E sk webA 97]o tiHd B
7502 e FI F4 flde TATHL A AT AAFEY AR
et A er Fua Zdskre 44 4o

Ty ol st folFErt eud FAlTE dAelA
oty Ui FAbel mEW HFE Tl o 23 HfFao] FA L 9]
R Fa19 oF 2/3, 2 4 = YA 45 el ol2w, At 10 |zt dA 2R fa
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Z7FA o] oF AnkE x| gtthal stt} (Obstfeld, Shambaugh and Taylor 2009). ~1evt
olg gk X}7] 1 3 (self-insurance)S $|3t Q)R F o] FAH AFI LS SRk
# ooty A AAA dAANM BS o s vlE oxq‘?l WRlolth. wheba] o]
gt 7hdo] Hesit ok wda] A7 EO]’ T M "kES AAE =& o lvh
A= Al 3 A B maoln A= FE5d907] Al =D 5 Sle =AA A
A EAFTUFAe} vz gdE RSk Aot A

s dAdAo® Ae] Ad(market failure)@ 18 ]9 FHS 7|tistr] o Huh
‘GXH 7% ASEAN plus 3 ollxg} Zo] xde) o8t g ol fa] gl &
oAy S A94 S22 F2¥ Aol ¥R FIE pool s i Al oE
AR g 3l O]‘:i Cins 740]‘3]'. gy dAdAo R offd FA 9 vid2 AA vF
oF *’F%O]E}.

Ir

Ao
ol

th st

ol Z2 Aol AE A IMF o 98 {54 dE/e S al
| = i,

zEaRel yg-s JiAste] 7] Ao AEaroly ASAA G Ee] Bt £
3k glo] =T 4 QA sk Ao 7}ﬂ dAAAQ giter EoHI gt v
3l IMF o] H&7]5< 7L§]r01-01 AAI =& <H4 ™ (Global Financial Safety Net)<
st Aot o] falA = A4 IMF 2] Aol g5 = oof sk= vk 2009 W G20
g ole Al olm] IMF 9 A& A=2 3 wlE Eol7|=2 st ub Qlth. @Al IMF
e T2 MAE dF o]FoHh A AAZFEH7] Al IMF = 171 Al 21
FA Yol 7Fse %= FCL(Flexible Credit Line)& AjZo] Axdn  FAlof
HAPA (High-access Precautionary Arrangements)E R 7%}stAl = itk FCL -J A%, =+
= AAAA Aol FAVE oA AT AP 20E S5 AT dF e
Qo g3l &4 AA71E A= dekseldl AF=HA =Ho led EHE, “—ﬂ"]l =
FHlo} Fo] 2009 @ ©] FCL ¢ =&& Wokth vbd vE e (feivasE 3
stol) IMF ¢ Afol% &3t 0]«] 2H)& 719 8kd T} o]= o %3] IMF ZH-El 9]
akglo] 74 = Rl & 7 (Stigma Effect)E FH R 7] wlEolth. E$E FCL & i]—f{j
S7FES A tial] dAgst S ARl AT RN oloA ALlE = B A
7FEol AEEE AFdA 23]y Eolels WA FHo] o] Flo] Ar|HF (self—
insurance)& 9% &I E T2 thrCEA ] VoS AWE A skl vk ]
AL I =

AN}
il

o\'ﬁ-lNél
ol o R, 2 e

Hl

G owA, 3 1997 d 929 7] A ¢ 2008 el
el A Global Financial Safety Net(GFSN)<] 4]
gl &l oo sk E 7HA tigke FHl Folth
dZHJ FCL E‘:]’ %’é EH J_J tEo] 7hsstal thEAA o] tigh Bop Al A
A AA7|7S vhdsE IMF 259 AYolA 2= YAars Zoja volrhA
A6 MNEE ATEE S ¢ —t« FCL ¢ uH7]2 o] wlek FCL 9 AFAZA 24 oS
FA7IA Eetre e FEd971el A MExEol AT ARFA A A8
FCL ¥ fAFeE gdiEel ddo] 7Fed & UARH e Az dEzidd
PCL(Precautionary Credit Line)¢] %] 5ol tjs] FJ& ]Jf%‘ <l Zﬂﬁi %l’l 9,,15}.
TS ol 917] Al FRB 9F &= 9 /\%Lg qo] 715 214

o ges Jd Aol HFo = 1, I, 42 ‘Eflﬂéxﬂ%ﬂg %53)43]'
vetEol IMF & Fall AR AASEAENA Fad AE A S
(systemically important) 41§ A=Al Agelat

G20 9 9
1—? 73211%
}

ofje gt
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%+ %A (Multilateral Credit Line) & A7 3l Wetksol dis)A

L
-
A Aow & gl

S
i
12
o
i
2
ol
)

ol e ARE HEAEE wEL el Yol Y RAQ BAL UE Ao
vRR 7] A A ABHoR ABHE olF UEBAR ARFAE ANGAE
goll 742/ D wEH dol BAE ofwA HAT As} s Aol old)
& FeFEY Pl Tt oM G0 A& FRAAT B o= PE F£F T
7} ool A obz vl A 5olth

2) ¥4 SH- 2938 A5 FATIEAM AN 2y

oldellA =FRo] 2 e AsE FH ¥R FI T
£ SR olE Fdl AAARA EdFY FuE AYsE e Yy E
Al Gesle] 2 oFEsta Qe 231 A (Reserve Assets)e T 3s}sto],
+ AAESE FEFoEA B bgFolal ¥As wASHHEAE 5
T A= ¥4 SHAAM FAEFAES] M it AdewE & ¢ Stk
ole} I A = A AZEA Wele]l AAEIL ATk A= A cde st FAAAD
oAl &4 F 3 (multiple reserve currency) A A'Z olriab= ZlolH, EAlE Al
T8 FAE3HE pool & SDR ©f 7|§kst =AEstAER o] 7= AolH, Al
+ Keynes 7} 371 #Qb30] Bancor & &2 AAE3E &= Aotk =&
ole A7 AHAe A vt

2 gy X 1o

o d
- r‘lo — A
o 2 pot by

)
S

EF+E A S (Mulitple currency system)

o= MARA FZ7F B 3H(multipolar) AHHE rolrkal o] 5ol =AlE
= multi currency system %2 7}of dtth= oot AA FRIFAAANH, =Y
W R oA m=d vld RS gelsthel vd A EA
g5 & AAEE 7R Y S5 AWHEE Aee ofyA|wt &5 T
QetAlE Afrstetal T g, AEAo] AFHt o FAstea, ©
AXABAG Rl F71A NS Foptvkd T2k Y-S 7HE ¢ S Aol
od E37t FAlEstE APl Asie 2 S37F AR E= deke] AARTETE
7oF & W ot} 1yt 9fgh, Se el v, AbRstE o 2 dhd e o] glojof
atm, = AAAAG AN S5 A A tiE e Aol gREo 1
SR A B e d i = B s ) ) e 4 B A A -2 74 S |2 T 2 B G
] Aol ol AFEH 7] Al#sfof gt

o

o 2,

—_)

9

A=}
B
2

-

1o N 19 > b

it
ofN oXt

o

S

o

gy A FAEEAA Y] HdSs T B w2 T3 sl FAEE R
A AMEE 7= AR 5 o B3 4R o®E HWol AHEHE 94 &3l (dominant
currency) 241 2] A 915 R k= Aol STt o] AL @A I vheke] AA1F A
A7F AAZA AN 2HA Sk HlFo] A oloj ko] ol el 4-9] ‘network effect’ e}
i sHE, AAR oY ARAY Qle] & Huh dE] AMEHE B3R 7HE Q87
AR2E BAE Tt st AGe] AEe] 7] el x4 AYdE Hud=
19 A71 29k F3kel 237F wAll FAlE R F 8 ¥t H(bimetallic system), A=
wol 497 &3] A 9E ZA =32 v (Global Standard System), 2 2} t & o] $ 1]
=9 2elstel A= FLst Aol SR A= 2elsrl F A8
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FAAe] hE AHE F3 AW FAFL AT F ArkA 2
oz FATRY AIE FNT FE g
%9 ‘network effecte] EHE 5 WAANE 4A @ HHol AL £ AL 37
29 Ak 28 S QT

BEFEsA =St = E3 FAEsE Gt w7l
AABAG AL g2 78 2 Zlolgks Aol Ak wbek F F3h 7pA S <
Aol o ES ZHA HY S g8 32 FuAks &7 9 Zolw ole A
AA] Ads pgor AgsA @ Holy] wiolth’ T 540 A EA Eat]
Mz oAEZHA m=o] T gtwl # =gt 5 (exorbitant privilege) = = Al &3S T
st 2 uehel AN A 2 otk ey oW $3EA A3 network effect =
7H Qe ARMA meetal, ERh @3t 94 ASRHE MAs] 54F35
2 &A7e 8-S AAZE ogA By W A sk A2 vl olde A
7b obd g /v B5EsE E8sts Aol #8 T3t &9 s49Y] =
e A o o= AAlEFAIEI AABAN Avdd =FHUEde g F
= otk webA of2lgk Rl Fe =3t AEAdd AR 8ol FUR
o T3 ¥io] 4 Jlojgt Hoji

SDR ¢ 7|5kt A% (SDR-based System)
1969 W IMF °f 9la] F=, = deh7E 1 &<t A9 s evA s 5
_‘|

-

WAL 2L FAERA Y Vs o R FAskal itk SDR & 1 AARA =AlE
347} ol il E3hukA A (currency basket)?oll A O] Sl Bl gk dF9 T
& (claim)ol o}, AA|Z HZo] BRIC =7F=9 T¢2V=25H Fo71 dAE IMF
7h o5 FRIA A AAA stEulAate] oF 4%E AFAstal vk (IMF 2010).
SDR & F8 359 uxerw AR & 5719 9t Aato] o= &
Estoll AdjAow ofEst= A9 wlwa] 1 7k 7F A b Aok Aol Al
o}, T3k Triffin Dilemma & FEA o5 FEE 5 9= A7t vl 121 SDR ©]
elEH Ao A o] ofgho] ApstE Y] flelA =

SDR & AA|E 3534 % (multiple reserve currency system)’} 7}F4:= ©o]F %
JdE P vk FHAEY] e el Bd o]E RGE A ukE akAA
T TR IR AFIE AsHOE EAibdiversify)shis &E 7HAA Hie Aol

FHY AFANE FRIPE datH7] AAAN fE S35 AAFE7] olF IR Fare)A
24 25k HFgE Eola R3] HFTE Sl

)
A= WAl 1670 S3k2 A gy dAE g, f7 A, A5 5 40 F3E T
o]
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o e EWApe el A7 DA PACHEE 0% TASE 59
AiAel el Szl A, Ee gEAel Q1gelA ¥ w SDR of xa
o] gl §39 HFS 1A FAZ YA G (I So] 1SDR G v] @
A3 44 conts T 5) 24 B3l AYAL WFL ol B Aol Aot
Gl uleh Wshl olsieh mebd o @ ek »Ag gawee Az

Ak AF ggo] Aol A elA 9 HlFo] AbsH o2 el 7HA Q__ HE2
e JULQL T3E B¥es ksl AANFAG A gt & (discipline)& -3k
a3%7F 9tk SDR ] ARE2 HEFF AgAE o= & UMb IAssEgor iy
+ ‘Ith5 7l (exorbitant privilege) & HtAZo| X3 E O QI FIE L= U=
2 AsAor Fakdh ¢ glom HEd HeEsiAlEstelA Aol oW 37t
network effect & 7HA Al F wi7bA] A= Azke] vlal] 4 © wEA FAkE ¢ 9l
o o1& 7HAAL glTh YoM IMF 7t A Esrolut MG A A=t o= SDR ¥
B 5ol 9 o5 Z7F YR F s Tl FAEIE Fdehs A=
oAl Ao r Ats FEH He 45 o544 2 Aol (Clark and Polak
2004).

AAR F=o] 2elst AFE Hol v @AY JFEFIE 25
FLem AgAdste & A9 2esrrA 9 lﬁ?ﬂ atet 5 e
T & EAS HAE # ol nla 2efst En|AkS SsD
=9 st 7HA S A P Ao w {fAsk 2ot v
o] & & Slth. A sfoll Zhou TAMF FA|7F %Xﬂ%ﬂﬂ]&ﬂ SDR #| 2
29 M-S A Z % (Zhou 2009) o] 2 d WA ZdE Ao thﬂr =
Woz Wyl SDR o 7|9 FAGFIAER d@sfiivta e AAlR xﬂﬂlﬁxﬂg
T8 wAE Mdsts dele & Eeol HA ¢S Aolde dalke Sth(Carney
2009). AAZ mEep F=ro] SDR 59 A Ao A=re] o fare] 7pAE MY
Aow FAT & A HH gFRFIAE Folel= A BT 238 glod F 3

39

- 9

o =
oz 1t ol

\
ﬂllo =

n&i-
rd‘ [0 % ofN [T o

oA AAA 02 SDR of 7Nt SAIFEALR el 4] fsi s A A
Polsh FQ e AATEI WAool WLk 58] IMF & WAHo A
= ml=ol defskE tiAlshs SAlEH At 249 SDR 9] 9 go]
w5 obgolal o]2e) Hte] ASHOoR x| Folof shedl A 4 Qlrh 1e
ool Aee) 28 S SAlE A =Tt @ZWOE el fldel HstA d
= Zldet] o ol obdzh Arbdnh wE SAlEn|AAte A Fef s
T #EHEE Bt SDR o Wd F89 SUMELEF wE A v=e St &
g7 = oEf w7b= el wElske] Aolrh AA AT AR ERE meEe 5
=7 el Fesvhazte AW SAlgErt o] Fo1AA @rem SDR 9159
HAEFAERS] dggo]l G4 k= ZlolE Stk mebq SDR = H5 Al
&3] shEA thE ket @7 AR shal o] Abgo] A SfH RS &

= o] ok @Al vjgte] B 4 9l Aol

A A &3k Global Reserve Currency)ﬂ iy
A A =] B AR AN b2 MRS AAEsE FEste]l AA =
AA A AFRE A stal o] F3tell thell Zt= F3He o] HlA =S = Zlolth
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o] ¥3+ 1 7PXH Aol BAHES AT IMF 9= v& e AT xE
7HA, Azo] AYE =A 7Tl < E) 7a} =, BYEEF sjof & Zoln o] 7] of

w7}e) ﬁxﬂ FARRE 5350 glojof & Zolt}h g1 o] 7] At
BE 31] A== JOH S Eo] glo] H A Ak (safe asset) O F A ©)

1)
-z
:>~|1__11
—LI
I
_}L

*ﬂﬁ]%ﬁri /‘HEO] =3t Ao] upE o] Ajbe] 7ot}

qkek o] E3rt gl AEEA =W NEFTEY St AlRo] HAlEsE
st7] 9&l 223t ‘network effect’ wAlE 4153 AT 4 QL T o st ST
Zhell ol FfFE & AEAS BE sldoo Rz Aty o] qAE AR ¥AdS
718 4 A At mEst o] Zinkel A G A= AAAFALY B —Erxﬂféi B
o f&gs] 2A4Ed ¢ S AoR o). ek X g3 o] Zhao] ook %%
AEE Agsteets o] AAFEsh e e YA AdTA SA=9 A5 (3
Al F=9 AFAH) o] &5t el AFHESEAES XHE” st A A= 9] *E“ﬁ}(]'

g 2elsh7t depgozn Aol Hls) AmEsrt AsA o® AdEA Ho Rk

=

TAFA Ege] Bt %%}’3] 49 F e Aotk &£F o] F3E Este =
A7) AAF o7 AAFEFAFAA HFH A (lender of last resort)®] 7]%2 Wt
g 4 slo] AFANE ta:—J A7 RAS 9% A R Fa FoE Y F e
Zlo|t},

web Aol FEH AABH o FAFHAEE AADA #52F (global
imbalance) ] £74& A#3] st S, TALHAEY ddH W FHHL A
meke ZwelA 7bg kA e dae] B 4 ks Aelth of MYk UE 74
AR e dAlel fzas) gol AAFLEAE ATstel o714 BT Fa} Al
g3l W ool A FUsHeE FEE sk o]tk

S olel @ Ajcte]l @ASH] elAs 4o ATl A B H o
of ahi Wb o] AEst AL ATk AReE Bretn FAGA @A Add
s e 23] shehe o] @t

3) 71724 SHelA€] 7HH (Institutional Reform)

TAFSAE ejA ] 7FA FSHAAM Y MELS FZ IMF 2 gtz 7]Fe|
thet ApHo =z Fekw 1 ) EEI‘E%Z AASAA IMF o A8 HA| & o] 7130l
AF] FAFSAY ATE s st ot AAFH AR A &Ho 2 93
5 AMHE Ae 7}': o %%#Xlﬂx}e A F AEF: 1NFH ANFALHS
E%’Joh (Zast A ﬂtir—"— 8} sk AAS A9t 17403 71 & A
a3t QskEAd HVIE ¢ Ags kAl skelth Gl Q9= F
2 AAFA AR % 917 F29o F7bEed o AEAHNE 4438 FA
Ho] Tt 181l IMF 9 H% FA 2 *ﬂﬁlzéxﬂ?fl%l% A TFEel vlE
A os Ydust Holgok 28 1990 I o] zZb=re] AR A spat AAEFS
AN Foz F7tEo Av A897= FE FA% A2 qbde] sk 97
7F @olRal IMF 9 AL AAAATFEY A FRel vlE] Aoz x4
fastA =9tk 2008 W@ Al IMF 9] AlY-2 2yt 7hA A A9 SR fa
oF w53t oF 2500 o Gl Edatdltt. GAl T ﬁlﬁ‘ri%iﬂ oF 2 x gl

éé
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om QRE o1 £ S JBRGILE A vskd IMF 9 A
Hog 4

(o odk

: %
g5 AR gk wbE AAIR AL Gol AAR]l FEFE mA = wFolu ofE Al
=59 AAGHA = A9 obdl I AbstA] Fsl A A7 A ol ol
watchdog ©. 2 A o] A4 Alg]Afo] °fsly cold dAdE B9t IM
of Aas 238k deks A=s] A4 fEAdvld & AT ovloln 1 9
715 97171 S8l nEAee 2 RIS Wolgojof 3 AEE AA A=
gy JAgdo] FAPTHE, 29 A aH ‘stigma effect’ S 7HAA =7 wEeol §-
et 2008 | A4S 54 V1S AWM R IMF o AeAY 23S FAMA
AFZAT. ek dA L] IMF = A7 GAY HAAGf gy AAZAL Edde @l
Astal FAFEEAEY] b e RS Heol o] AL FEE VHo R HojwFth
HZo AATEA7IA™Y A717F Fo H7kEE mE 52 JXWhe A9 o9
Qe EA S Aol Adstr] A= AdE gglo] F=akAl =t

ofz
=)

ueha] A EsA A EE FAs] IMF 9 /S E£3eE Zo] Hojof )
IMF 94 7H1131ﬂo]—f501:% ﬁ?;zH/ IMF 94 Xﬂ—ﬂ% Q—%ﬁﬁok f‘):I'I’_,‘ %RH, IMF 94 —Z,—JCJ)_E'Loﬂ ﬂ']?:s_]_'
BAgA ] Al A5 S(surveillance) A 2ol tiet b7 eS A3talof st
=50l 9sfHEAd 719 Thedel EFARES Al olel @Y Ao=m
% 2R @A xAS 23sto]) o] N, 18al YA, IMF ¢ A
7

N
=

A 9] Aol olvl G20 ool dA Ads 3R FIHAA 7500
STH7|E Gt HT IMF & AlE 8bd% 75 ddste] dEA
dow F7FHo® 2500 o s Fq & 2= G20 o 75t A= Aew &
AT Ak EAY A9 20009 AW G20 P el A FAFEAG D

VB BAAE 7Fsted ZE IMF o ojn] @3l om ofo thst -4
A 9 weto] HERI gloy ofd AEsE WA= ofd Ao® HQlth A Q]
o= A o SHoA gFARe]l 9k G20 9= vty tiEH
% G20 =S d3let doE WY Foly E IHA AEE WE ZRIHY FHo
# < Financial Times #A] & #¢] A% RE¥ v} gk FAZ4A Fg& od %
A TR Aow da glom ofwl MEFE oA &7]e] ATt AAVIE Vg
P el -, Ajarxe] Waks PR A& A3 oAk A
18] W7k Aolvh A 8 |9 G20 73| ofelA A AAFEY o Rl
HopstAl A ARl e UetE(FE AHE7FE)EFE A 5% AR
Wl ws i AES AFEl Sl UEE(FE
A5 A=)l At Ao Z gholst up gk o] A Al
4 Me A3 A7A qAAQ &3o] AAE ool ofA
1 Qe Ao® BAT AY F7Hquota increase) Tt A& X
(quota distribution)o] && ofH¥ Folt} BT FAA 100%7F == A EE&olA

2 on BN Y

[}

r
2

o M1 o% ofN o = i T
é:é v

2

)

9

o,

2

T Lo

9 Financial Times, “IMF seeks $250 billion boost in loan resources to prevent new crises,” by Christian Oliver
and Alan Beattie, 2010.7.18 J =}
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UM TT wpel ol A FATEA L oY FAMAS wFst dvke
e

gef dislAi= MokE oldlo] glout olF ofws] IAUteF & AR}, He
U mert wea evkel d@ dde #rkel wel, skl meh ojde] thEth
$A WA Awe] A $AE AT AR ARl e AFAew AL AR

3l vk FEolth T2 @A oF 2 2 5 Mo gEo] It AlA Hog 9%
Bias FHska glom 1 gfie T3 Azt ‘ﬂ}\EA ARkE " FEolth
olErell A wE 9717 e ol Ad vis @elste] JEAIF dAe s #FA
57 oly & Zlojek= d5o] Al wet T @A ﬂﬂiﬁ} ‘r’]"l—i fr“*ﬂoi o
= SR el hA Sl del Ecbgte b g el fivk 1y S0
SAA o 98 R fae] Sl 2eEt vl ]7%_7_!“3:] & A 1A Zﬁﬂﬂ
2 sl 7hA o] stets St o] o R Aol o]ejs fF Ao ofynh T

= AAGA Edge] F FOoBAM Aol TheiA= EEEdI SN SUHE 9
g TN e Skl dHate]l A2 SAFEIALE AHoleks SHEE FAALE Yl |

AlaL it

==

mlo

A S71I7F A A Avst B S BA] ks ¢ jle Al 3o Ao =
AFsHAEe] Aol e S AL Y

o}
aele EEka Tk el =A% E}zﬂ_‘icﬂ

| il
Zldet7 = f4A4 & 2 2k SASsAlRE B AR a8 3 o
% AR Zo] ohyw FAASE AN, AAY strel o AgAk. 12
T ALY JA T w3 FAEIE A}ﬁﬂ—t« FETE Al -2 H A9
Sushl =W 0 Aol A&sE w4 AAA Atk Renn vsel A4 A
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SIAEREE S & W3tE dA oda glow W A o] dE3tE mAldAsd
TR TR AS ARESke dHelM e Aeds dA 218k shA o= Zo)Y]
ol G ol" W3stE =Ry offus Zlo] W FASAEe] Hajoltt. whA|
Ao R FaAY b AastA ol JolE wAl TR AA AlREo] AL

okl = AAE BHUESE AAZ SHF ol dAAY 2ste Al xekolu
H-ZE ool it obyzl wEle] ofsf Aol ofE Az Ea V] wEel FE
7 A& 3H(dominant currency)® &8l 3101 o]v] network effect 5 ZH 3 e
32 AT S37F GRS UEhA] oS Zlold Zlojn 53] ol FE v= F
Nel BASe 20w 4E A80]7]% 1T (Truman 2010, Cooper 2008).

Truman(zolo){’— A= =HASIAET ALA ko AAGAY 2dE, 5 &
91719 @ aqlo] Fivkeb: As) A ‘ﬂ&ﬂ% } Atk 19 el 43}“1‘ &
9] Zﬂ‘ct TEAAE, A 713 Eete] M, A5 BYEe= ARl
AdES HshdA H“*OH & A=ZA o] Zﬂ¢o oM we vetEd A W
= t‘”éiol ofFol = Aot =& o] AXETE e A oAt o]E WA

o wppakE Al AEYUE Fd HHeAESe] 2AHY] Wiel AdHUE el
= TR 2o dlolnh AL AR EoiAY, ofud =¥ Aed 230l
hed 2R ARS tEs A2 @A ol SAHT A 300 Hol A ¢
Hitel E7bsstths Aol g SE ARt vlad AdFAoldd AL Al
et GRAdE Hastelof @k G BAE ] FRE ol Fa US| WiEol
‘iii, SHEATE AAFAH FTHEANGE v SRS Aol B

7‘4 =2dE 7hsstA sl e 1ﬂ7 ol A5 A i G- 7ol
Omk‘#ﬂ‘}it* A AAE o] AAE FoA] wEel et Aotk euddt
Zo] AREAAo] N E L Ao %%‘Qol AretE el | ool A 2
AR =R =7bssta AEA R dvke Zlo] 1o FAeIY. Eek FHro
AA=EA7I7F A 4 Gzt dojd SE971un AA v Zlo] flew, wkef
Azpgel glof vEntal steets I A cHAE AR Y] LAl 719lsk ] Bt
SAFEFART Y] FACA 7]AF T Hotok gtrh Zlojth whebA] A E A =
O MPEGE FATEALHY FAE Aol gtk ool

=

rlo

B Ay S FA
EIAES SN A FEL &
Aok FEd F2AAE, BHEe= Ak, 183 49 Ar2FE ¥EE
E ;ﬂliﬂﬂ] off ;o] #AARl A= FH| A A B (choice of reserve
assets)’ - AlEt7] Bk vlE 274 X (adjustment mechanism)’ 2] Zof FA|gt= A
ojtt. whebA st AN AT defst fFelA Bu vgFststta s A
of AAZRA Et@ol AA HaeA= ¢S Aol FAFTEAIGH AAAL] =<t
B8 AHE Aolgts Asjolth. FH|ARte] Dlaﬂi"ra U2 32 uefstst
A A 2ejste] a7k 24 el wet vi=E 2dde AE dgs A A
T EASES s E o uE 2ANES EA @A 2 Jolge Aok SASE
of AL 7I¥stA HA A= A 22 Edde] AHKHA Hi A5 oj% OJ’B‘H
Al ~Eo] g Htﬂo] A QE]'L Aol =738 A% A5 3/ des
HES SIHAA, AARALA FA AL
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d Zlojth Wk = Aw ¥ o3 AL FAEHAREY AEEY =
17 AR5 Fotod AABAETE wAE Eolvrhe doletal FeH

HHE, IMF &} %2 A4 A8 2FE  (Benigno 2010, Bergsten 2009, Cooper 2008,
Driffil 2010, Y Lago, et al. 2010, Kenen 2010, Rodrik 2006, Subacchi and Driffill 2010, UN
2009 5)< @AY FAEsAEY] R BeAdol vl FFska, trt 7Rk ol 7t
Azele A2 Atstold Ao AH EL Folrtol drhe Igolth? o 2
al 27 7}sAd (political feasibility) ¥} 7F& whgr4] gk 7l v k(desirability of reform)
o] Apolef A @A Aolm HxIAQl JjH Wekg Foprleof ke XSS Hols
AUtk ol2fgk BAgoM o] 52 SDR 9] WA AHES HAH o 597k Wke F
2 AAlskaL gl

o g wOES FPd B oW, PRI TABRALL A mEowy
o 27 @b E toolele Aow Atk ARe Folu AA, A4 of
A9 @94 Al FaHel AwY AR olFol Lrhs Aol HHe thstol
g o2 neltk a¥thd 2 % /b Sweld FABSGARS] FRA AN S
e 2 2T AAE AAY Areeln ANsA BEEe w42

F Qe Were BASH: Zlol, BAL vl 2ene] Aua 947 A
= ] qold + JEs BamdEsz gadow oEst de dolF:
Aoleba @ 4 vk R WA BAY AR, AA FLFAE] A% AALEo] A
TE AJGAL AT B, ANAAGAEL F

st o2 E(53] ASAHAATES THOESH Fo57] A&l Ak Ak 97148
gAY A Z2 A58 - W (Global Financial Safety Net)' & 2

o zn FojF = Aotk 7 WA EA9 A, 4 A4S ®E SDR 9 WS
AR o ® Folal o] Zo] Axp AFIE AL ol W] AHelAL AHE
27

o ot of

HE% FE8) A o] SDR 9 BehhaAe] T BaER TAEHY o
o] TMFHES sh Zolth olelt Aol mrt sl AAl HW o
o 2R FAFAAEY A, A Aze AT FE Sl oA =@
F 9lg Aol

G ol ol WAle FABAALAA ANAARA AL FA AAA
ARFFe 249 W] A, wd A AR gahe AN Frsub)
delr wolnth FAA o9 px, 1 olF A% FoRE Feo] glo]
L RbsEth AR A FeREY ARARAE] TEY AYYNS AAT A
AZAG A BAS e AP WL AR ARE FAE I A
TOE ol HEAY U FAT F AE o| /T FAAE Y u Mzk TA)
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3. G20 A3 29l MA A AA e +=(Global Economic Governance)

AATEA7IE A= 2 5 AR oA =250 o' AE MABAF
iﬂ(global economic steering committee)E ZEWAI7|Al H th ofrJo} 2]%H9]7] o] %
WA G20 AT 39E G20 Zq”QJlEr— AN A 2008 W A EAA A 3]
= 7} 37, 2009 A Pittsburg o141 9] Al 3 X} G20 g3 2= o] 3]s AAA
TAE o= FHY P2 A (premier forum for international economic cooperation)
= ?_]ZQO}"’ o]e hd gdow MFst=d AL wdat. 1y G0 A
3127k MAZA EANA Ha AR g8 A AL ofA 0}‘/]‘:}. A A7
A71E wowA ZhaEo] AAdEES Jsjof vt ¥F9 oY F7E 98
A4 FAFxE olFo UAARE S1717F A8 S Hojgte] whel AN Zh=2
S AR I A=A S v FAASH Hol G20 3eE Sk Fele)
oratdzgol AA oA PGA T Utk o= FASE AAHYY Yo% sttt

+d 6 € 2] Toronto G20 g3 eJellA o]n] o]efgt #4do] o] e}
Az 91718 F8l w4 sold AP AR AR FAE Eolr] g Wt
(fiscal consolidation)oﬂfﬂ—rﬂ ‘28 Al(Bank Levy)’ Sl Z=QlAlel o277k Zh=2
ojdo] :EHUTE A Toronto 73] ol= AAzte feolE A= F2HA7)e 38t
7] B} olAE AA Hﬂ’\]?’]x] U A AYdE ez @ QS Fi itk
WA AP Mol Gt v Bodttta KBy vwd AP wE 3]5o] b
Hdesitta He FHIME 5—;] 5ol o]HdE  ‘growth oriented fiscal
consolidation’2hi= B35 ¢ TdOF XS Fo] nufE 719 o2} RoiZy mo]dAd
E}% = (Financial Times)#| 9] =/ ]€¥<l Clive Crook & 12 F<+ ZdellA «“A i
SAlFze] osh o] WAARD FAAL G20 37 AT o &y Zso] F
= dolltt. 28y AAAAZE vA % 'ﬂoﬂ W Qe f18o] & A wolof HwE
7—}‘394 AN Aol =AFx7F BAsh ] 40]‘/} Toronto G20 73] 2]= 2 o}
gtol2 wmEatx] Ecra v)deta gkt

)

ol
1m

G7 I vRRIZHA R G20 = EHE wFH, &9 AW (legitimacy), HHE"]
(representativeness), 12| +&*] (effectlveness)-l FAE <otz gt UN 3 7o
ol =rA|Zk(international treaty)ell ]3| &gt 7|7 % ofval WA B AR
AAZ A el H L H 2] Al (Premier Forum)oletil AAgto2x kst o] oJA7F ojwH
ZAHE ZQAE 7HA L Q= Aol ofyrh dlEAdel oAM= QH A oy 7]l E3H
HollE 19 /| H7ER o] FojAof = Ao Ui E B olde &AE 4 3l
th 283 FRY Fash HeRR 2 Fojxte] b @ folA vlXE= AR
A rlaEAdolth G20 & G7 3 ol &9 vle A4S 71 (like-minded) = 7H=
ko] E A7 obth EE diEAC SlojA e G7 Bt X LA N ARA A 7]
TEAE E4 9 B2 S 7HA drh G20 o= AAEH A 2A uE

1 G20 B9 A G7 39 Aess g wid IS AHder PR AdEel Rt
(agreed) 2= +7-8 22% Al 7ol W th(expected) 2t XS 223 3lth.” Leaders said that they expected
to meet annually after 2010 in their statement (Section 50 of the Leaders’ Statement of the Pittsburg Summit in
September 2010).” Zev} AA A g3= nlSzste]etal 7]k

12 Financial Times, “Fiscal disarray is the least of the G20’s sins,” by Clive Crook, 2010. 6. 27 g =}
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eud AABAEAE +8s] A= ASNETEo] A Fojurteolnt st
ZolARE AARAEAL ad3 A, 22l I Ag FRHUIEE H AL H
3} He ol AL Aol dalE HAFE I AFATRI e 7
Ao 7k Q= Aol Aot 20 8 ol/do]l Ak the dds 7HA AL $F Ho] &l gkot
N sl oAldA Fadt A4 FoE E=Eshe 32 AP fAde EHRIT o
T G A g AR, A AA el A tE vekee EYS oS5 19
Iq_'13

% Bt G20 F3|e)E A3 AHstAY sAFA HolA = ¢ H=
FoAoltt, AME THAN A AABAEAE WAL 98] dAs] dew
st A A ZL A8 F-Z(governance structure)©]Tth. =& oF&> 7 7}(nation state)
7h i @AW ofe A AYFEE Tl 1 =7 ARSlE FAEE TH
T e Hauo Az AT o a8y esd Ade EETE @
18] Aol &Estar 7lel= UFu dueEAelar FdEe] HRt HACd =
=7F AbolE ZhRAI2E Ak, Fro] yets FESHA Hou oAl Aol AL
gy Askel A= E5e ¢ ol AlekeA XEuh ol Y NEHTEY] F
AL AT F 7|8 EU B AER Aujd s wEglen = 37179 (supera-
national institute)! EU & Awi+%+= oS Z3tEv st Qo) v=3 f7o]
AAE Adfsta SAGtES BAAAE FHstd Al Aurzkal ek olv] A7
BARES olile F AL AFME= (53] oprete) 5= Holstom<ad 6 3
Z> ZAE AR A7 dnd 9o o= 3k(Multi-polar) At 2 A4 38] o] 3
abal vk<a®l 7 Fx> Al 2 A AAIA A 5ol AHE AT A7, =A% 3t
AMe o ol o5 ddel gHA ook dimAel QoM ¥ w2 Ivtee 2
sh 3 Al7E led Fa, Al Slol AAA A= Kok FAIAQ Q1]
Ao FAA grrAd ] aeAY dddow Fosh eddEs 1Hd o G20
Bup v tijks 37] ofHo dA G20 3 d=Ee] AAAANA A eE Bl
TGl 3ol 90%, T wAF] °F 80%, AMALT °F 67%E AASFIL Utk
(Heinbecker 2010). o]v] v We] 3]¢J5 7ML, ol & S8 AA &2 AdE o] Fof
it o8 A= o] G20 g3 odets oA A3tE Fall Aw AAZA T
st AP B oFx, AR A el tigh =& AlFsta ov] e FoE

E%8) hok @t

B 93 G7 3ol wrk o] 3ojAelA Akqhel wet opAloh, F
=3 HEE Qe A9 FHol §olA v AL v FsE ek
Ty o] o] WEAl AABAA M T2 el & o S nlE
at7] o H -
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Figure 6. A =3 /=52 AFE Ao

Gap between developing country growth
and HIC growth (% points, avg. for 2000-2008)
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Sources: Lin(2010), World Development Indicators, available at data.worldbank.org

Figure 7. Rebalancing of the Global Economic Landscape
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a97] flElA s G20 4E 0l Vlse Reetr] 99 B
Azdn. APy xS BAsh %’4011*1 Aol w4l
ds] o] 3 efAe kg 5 lojof Ft JEeA|, V1%, A
A Ads] thFolAof & W oyl AF EFEE] HAAR] %Xﬂ
AL gFoHer stk AAAAEAE B VFE A
organization)’$} -3t ¥ 2] Al (government network)’ = o] E ¢ M—t‘tﬂ G20 3|
=AM Aol Hoh AA Ao w s|dmEo] MAAAANA A= HEs B
W dzke] gy EENds BEd ¢ ole Jor Win G20 73 el o
gtof gk WS Alxlskd 3*“75‘*1]7]?23 ol TAA 7w 24 Fedte
TraHow A Uk wAo® G20 399k A7 Re] ge] 1dstA A
H Holurtel & Zlojegba A Al 2a G20 g3 e 1HI wEE Al
stal A7 A AN Zmas vbEo] Ugtomsa AdA AAAEA L] A
w27 7 shE o] yrbof g

ArT G20 ﬂ”ﬂJﬂ 5 3h(effective) ?—5«]21]7} 7] fleiM s Jard Aol
3] o]Fo A 5 = Wty FAE A oot v 2E&4 A ¥
FoAz27E vh B2 Agelr] wel H?JEW]E 22 2ls 288 davt dl
U Az =3 G20 g3 ool doHa doje AdEe dgs FX8t
o] AFe HHAY A= (secretariat), > 19 AR VlsS AR Qe
Afo] o Zlor Rt AAES dd Is°] EE e AAdus
e dzolAd BolFa dojsta 5 AAAEY s WE dste AtEEoldt
AHEETol AR EW o]9] A4 Tsom Qs ARt @ F5 A He A
A e EET v G7 9 AEs Rudte A=Y dos gador 1
oA AaAde "ojmels AolojA G20 A3 o7t okl E AABATAL
TFgAR AT flaids ofd FHEEA AHR= Aslo] FestA E Zlolg
AzEn. G7 9] BF A3 4 52 deE 2E olF 1 A9 1SS A7
A & 754 s @7&3}% 7478101 dojro] o] 399 ”E”"ﬂ gk o)

rlr &"

oéﬂﬂ
s

IR LN o
i
AQO&

r{

walol A=A G20 & -5 Aw7HA = trio countries(Z] A .JXHl 3 o)A,
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Thank you very much for the introduction. Let me first of all thank the organizers of the
conference for inviting me to give this opportunity to meet all leading economists and experts.
Now I'd like to extend my warm welcome to all participants, particularly to those who are
from abroad. You know Americans and Westerns usually begin their speech with a joke but
the people from audient usually start with apologies. I should start with apologies as well,
since I didn’t bring any prepared text for this luncheon speech, instead, if you allow me, I will
try to be very informal and casual about my remark. Since I am invited here as a chair of
presidential committee for G20 summit, I thought I am expected to brief you on how the
Korean Government is preparing the agenda for the forthcoming summit. So what I'd like to
do here this afternoon is, given my time constraint, I will make very quick overview of the
agenda for the Seoul summit, in doing so, I will not get into details, but in giving you a quick
overview. I will spend little bit more time on those agenda items which are directly relevant
to the very topic of the conference, global financial architecture for stability.

Broadly speaking, we can consider the Seoul agenda in two parts. The first part has to
do with follow ups of decisions, agreements made by G20 leaders for previous summits.
Then the remaining, I will say about 60-70% account for this follow ups, the remaining 30-
40% has to do with a new additional agenda. Korea as a chair country has been proposing
and working with the rest of G20 countries and relevant international organizations to have
an agreement on the new agenda items by the Seoul summit. So we can look into this
agenda from these two perspectives.

Let me now draw your attention on the follow up agenda. For this follow up agenda,
again, there are four separate issue areas. First is macroeconomic policy coordination and
cooperation, and second is IFI reform and then third issue areas is to do with financial
regulatory and supervisory reform and then the forth area is trade and energy subsidy and
anti corruption and many other subjects. So we can look into these follow up agendas in
these four separate issue areas. You can see that the second and third, the IFI reform and
financial regulatory supervisory reform issue areas are directly relevant to your discussion.
I will just say few words on the first and last subject areas.

First is the macroeconomic cooperation and coordination area. As you know the first
stage of what is called the mutual assessment process has been completed, which was led
by the IME. The IMF got the template of policies from G20 countries. They analyze and
then came out with package of policy options for group of countries, such as developed
surplus countries, advanced surplus countries, emerging surplus countries, for example. So
IMF policy options at the first stage of the mutual assessment process were only at the
countries group level, rather than get down to individual country level. So IMF submitted
the report to the leaders in Toronto. Now the ownership is in G20 now. We are already
getting additional statistics from G20 countries so that the G20 now can get into this mutual
assessment process and the goal is get down to individual country level. Our ambition
there is that will get down to individual country level and to recommend to come up with
policy recommendation as specific as possible, not just a general principle. The essence is
implementing the framework for a strong sustainable and valance growth. That’s the
macroeconomic policy coordination and cooperation.

The last issue area, which is trade and energy subsidy, anti corruption and others, as
you know the trade, leaders decided to extend the stance to another three years, until 2013,
and of course the WTO will continuously monitor in this regard and submit quarterly
report to the G20 process, and the fossil, refuel subsidy area and there Korea co chaired
with United states in producing reports on the fossil and refuel subsidy and actually at the
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Toronto summit you can look into the report G20 website is publically available. So where
you will find that the individual countries promised what they will do in terms of reducing
the fossil and refuel subsidy as an only plan, so the remaining job in this regard is to again
follow up on their promise and so we can grow continuously working toward this end.
And the anti corruption area, again this is Americans insisted to include this in the agenda
for Seoul summit, already working group has been established and will come up with
report soon. So these are two topic areas which are not directly relevant to this global
financial architecture, so I will stop my very brief remark on that.

Now let’s move onto the IFI reform and financial regulatory supervisory reform area. IFI
reform is again more down to IMF reform. IMF reform has different components but the most
critical component is the quota adjustment as you know the leaders in Pittsburg agree to have a
shift of at least 5% of quota share from overrepresented countries to underrepresented countries.
And also they emphasize that they will shift this 5% toward emerging and developing countries.
In fact, if you carefully read the communication, the language is quite confusing. Because of that
ambiguity, there are some problems, for example, Saudi Arabia, which is still belong to
emerging world but it is overrepresented country. As well as Saudi, we are still emerging
country so we don’t have to give up on any additional portion of quota. Because if you read the
communication it says from overrepresented to underrepresented and also to the emerging and
developing world, so it’s little bit confusing. But this is a minor problem, Saudi is not a minor
problem but still it is. Leaders agreed to shift 5% mostly developing and emerging countries.
But always devil is in the tail. Who are going to give up? They are mostly European. So we have
to work hard on this. Actually Korea insisted that this quota adjustment should be completed
by November Seoul summit rather than wait until January 2011 which was originally
committed by the leaders. It is not just matter of two months, it has very significant implication
to it that is the leaders once they commit they carry this out and they can expedite with their
general agreement this whole G20 process. We wanted to show that to the world and to the G20
member countries themselves. The leaders agreed on that but as I said we have to work out
who will have to give up and who will get more. Since it is zero sum game, it is very difficult to
achieve it. But we are quite confident that it can be done by November. The China and the US as
well very strongly support this quota adjustment. So this quota adjustment itself, when it is
important issue area, we have to work hard. The thing is that the US, for example, although the
US support the early completion of this quota adjustment, US raised new issue of formula of
quota adjustment. According to current formula which not only considers variables such as
GDP on market exchange rate basis and market openness and some other variables, US shares
will be reduced a bit, now US share is little bit over 17%, but if we use 2008 statistics, and with
the same current formula, US share will go down but veto and share will be still with them.
That is why Americans say that well let’s design new formula which will give more weight to
the GDP and more space on the market exchange rate base and PPP base. If you only consider
GDP on market exchange rate base, US share will go up to around 24%, and with PPP base it’s
even higher. So Americans brought this up. What we have been saying is that let’s get this 5%
thing done and then let’s open this formula. Once we open the formula box, we just cannot get 5%
adjustment by November. This is one complication we have, so we have to work this out.

Another important reform regarding IMF reform is quota size increase. Leaders agreed
that the IMF quota should be increased substantially. We, as a chair country, have been
advocating the idea that the quota size should be increased by at least 100%. As of now the
total IMF quota is 250 STR which is equivalent to about 370 billion US dollars. There is an
addition, of course, 570 billion dollars - borrowed capital, not the permanent quota, so Korea
and Japan and most of emerging economists saying that the IMF is quota based institution so
let’s increase the quota so we can gradually reduce this borrowed capital portion which is
mostly based on what is called NEP, a new arrangement to borrow. But in any case we will
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be insisting the quota should be increased by 100% but it is quite difficult to have all 100 %
but at least we have to get over 50%. Because without increasing quota to 50%, this 5% shift
itself process will be very complicated. So this is IMF reform regarding quota.

And for the IMF reform area, there is a selection of heads of the IMF and World Bank
and the voice reform, particularly composition and number of board members. As we
called, leaders in Pittsburg agreed that the heads of IFIs should be chosen based on merit
rather than nationality. If you really relay on merit based selection that means your
nationality won’t be a factor. But many developing countries, in particular, insist that non
nationality bound should be included in the communicate but US and developed countries
support to the idea. In Toronto, Korea suggested putting an additional word instead
transparent and open process of merit based selection. What we have in mind is that IMF
may want to have a selection committee which consists of outside experts rather than only
governors and the board members. But anyway this is one issue area which has to be
continuously worked on. But I don’t think this can happen by Seoul summit. There are 24
board members and Americans raised an idea of reducing them to 20. Without reducing,
emerging countries representation that means more European countries will have to give
up on the board seat. Again, this is also very difficult to get an agreement. But on this IFI
formula, the main thing is quota adjustment and we just hope that 5% shift will be done by
November. We'd like to have at least more than 50% of quota increase agree by that. So this
is IFI reform area.

The third issue area is financial regulatory and supervisory reform. Here the financial
institution’s capital based framework reform is the key issue which is again boiled down to
Basel Three. The leaders in Toronto agreed that by Seoul summit concrete agreement
should be reached on this issue. I am sure you must have read the report recently. In fact on
July 26 in Basel, the governors and heads of supervisors” body met and there were some
much hidden discussion there. Germans opposed to the revised proposal made by this
whole representatives there. Germans were very much still interested in, they didn't
oppose to the framework as such but they were more concerned about collaboration and
specific numbers. As you know, France, Japan and German have been in the opposing
camp toward this Basel Three concept, but fortunately this time, France and Japan did not
oppose very strongly on this, rather kept quiet, but German did. But still the general
consensus has already established, so we feel that this final agreement can be reached
before Seoul summit. In fact, you know it’s very interesting inside story, at the last meeting
the chairman Bernanke, playing the role of mediating between the Germany and rest of the
groups. The rest of the groups were so mad at the Germany. They wanted to name
Germany in the communicator which opposed to this only country, but Bernanke said that
let's not mention about Germany but say one country oppose this that. That gives the
future possibility to Germany to agree on this issue. We feel that this Basel Three agreement
will be made before Seoul summit. It is our wish that Basel Three will be called Seoul One if
we success on that. This is where we stand now.

The other important issue area in financial supervisory and regulatory reform area is so
called SIFls; Systemically Important Financial Institutions. The leaders in Pittsburg gave
mandate to financial stability board to come up with specific policy recommendation toward
SIFls by October. Financial stability board is now working on it and we are working quite
closely with the financial stability board. So again our hope is that based on financial stability
board’s recommendations, the leaders in Seoul, November, can make some general
agreement on addressing the SIFI issue so that it can be another at least one achievement in
Seoul summit. By the way you know I attended the Toronto Summit and on my way back, I
went to Washington DC and then New York, I talked with US policy makers and Paul
Volcker and I was asking regarding SIFls. He said it’s very difficult to define SIFIs, which is
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true, and then he said once you classify certain institution’s SIFI then immediately it will
cause moral hazard problem because people know the SIFI is too big to fail. So he said that’s
not good idea the approach. His only concern is to separate commercial bank activities from
the investment bank activities. And then he’d like to see only commercial bank which is
deposit commercial bank should be supportive in a various way not just investment bank.
That is his idea of proposing. Anyway it was interesting to hear his views on SIFls. So this
financial sector reform agenda is being prepared. We would like to have the concrete
agreement on the Basel Three or Seoul One and then this general agreement on SIFls.

This is following up area and we have a new additional agenda item; Korea has
proposed and the leaders adopted it as a part of Seoul Agenda. But we have to work out in
details. First is development and second is financial safety net. First development, to give
you a general idea so far the United Nations and the G7 have been dealing with
development issue but primarily from the perspective of eight and alleviation of ____ but
what we are concentrating and development agenda is you might call gross oriented
development approach and mostly to promote the capability of development. We have
various different pillars, include of human resource development and infrastructure which
will like to utilize the market mechanism as much as we can and private sector involvement
you might call PPP, private public partnership approach and knowledge sharing and so
forth. So we would like to have this development agenda which put emphasis on the
development capability building rather than eight related programs. Financial safety net
area, the general idea is this; we like to have the global financial safety net strength and it is
provided by IMF mostly, we would like to strengthen the existing IMF facility and we
would like to introduce a new facility at the IMF. Of course again it is very important to
have IMF is set for reform before you keep all this tasks. You will make IMF more credible
and legitimate and operational effective. And will this the G20 determine to be more task to
the IMF and the financial safety net again so most specifically speaking there’s the flexible
credit line (FCL) and precautionly credit line (PCL) and then we would like to have
multilateralized at IMF level the SWAP arrangement. For this third mechanism IMF needs
more resources, for that reason we are pushing for at least 100% quota increase but again
depending on the availability of resource the third mechanism may not be fully agreed in
Seoul, but at least first two will like to have the agreement on. This is financial safety net
area. | am sure you must discuss in details.

This is what we are now working and our ambitions is that after the Seoul summit, not
We, Koreans, but outside of the world, at least 3-5 Korean initiatives at the Seoul summit,
Korean initiatives not only initiated it but some of the initiatives been concluded and five
should include in development and financial safety net and possibly the Basel Three, Seoul
One or at least the SIFI and then another area which I didn’t mention is that strengthening
the IMF’s surveillance and the early warning mechanism, again for this what we are
thinking is we will give leaders agree to give mandate to France which is the next chair
country. Seoul this should can be initiated. This is our ambition. In addition to this we are
now trying to institutionalize business summit, but I don’t think I have time to get into that.

I think I've covered most of important part of agenda. As of now we are working very
hard. It's very difficult process, Koreans never did it before. So far whenever you go to
international meeting and forum, you always go there with pre-determined agenda and
governments said “agenda number one, first item, let’s say yes or no” and then we develop
the logic. And the second was as well. You persuade them why we say yes or no and if we
succeed we hooray. But now we have to make this agenda itself and making up agenda is
not difficult because itself involves the different interest of different countries. So you have
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to make up the agenda and then on this every agenda items you have to have 20 countries
agreement on this. We never had this kind of experience. It is very difficult and
complicated process but fortunately, all the major international organizations, IMF, World
Bank, OECD, WTO, Financial Stability Board, you name it all the international institutes,
eager to work with us to participate in the process because they don’t want to be left out of
this process and none of them want to be left out. So this is very fortunate thing, we have to
work very hard with this institutions very closely. And also major private think tank all of
the world, domestic experts like KDI and institutions have to work very closely.
International private institutions, think tank as well should participate in this process. With
that we hope that we will get some really concrete and good result in November in Seoul.
We need all assistance and encouragement. Okay, let me stop here. Thank you very much.
Thank you.
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I. Introduction

In the aftermath of the Asian economic crisis of 1997-98 South Korea (henceforth Korea)
has undertaken a number of institutional reforms. These include the measures undertaken
to achieve macroeconomic stability, improve corporate governance, further liberalize the
trade and capital accounts, and ensure financial stability. To improve corporate governance,
for instance, measures were introduced to place outside directors on the corporate board,
strengthen the position of minority shareholders, and require chaebol affiliates to combine
their financial statements and stop cross-credit guarantees between affiliates (Jung 2002).
Although many of these changes were carried out under pressure from the IMF and caused
a severe economic hardship and popular resentment, they were basically measures
congruent with the policy stance that the Korean government had pursued over the
preceding two decades (Jwa 2001, ch.9). What the crisis of 1997-98 had done was to bring to
culmination the institutional reforms that began in the early 1980s in an attempt to
transform a state-led to a freer market economy.

More than a decade has passed since the crisis and since Korea began undertaking
various policy and institutional reforms in its wake. With this passage of time we are now
in a better position to review and evaluate what these reforms have accomplished and to
learn whether enough has been done to prevent the recurrence of such crises. This is
especially so in light of the Great Recession that recently took place in the United States, a
country that had been taken as the archetype for Korea’s institutional reform. It now
appears that there is no common model to follow in institutional reform; each country will
have to find its own blueprint for reform as neither the Stalinist planned economy nor a
text-book version of a free market economy can be seen as a model to follow. Korea is one
country that has fared the two financial crises relatively well and may thus offer some
useful lessons, if not a model to follow, for the developing countries set to reform their
financial systems.

The rest of the paper is organized as follows. In section 2 we examine various financial
reforms that Korea has undertaken since the crisis of 1997-98. We conclude that the reforms
brought to end the socialization of private risks, which we believe was a main cause of the
crisis. In section 3 we focus on the post-crisis reforms in financial supervision and
supervisory failures relating to credit-card companies. A lesson that we draw from this
exercise is that institutions are interdependent and reforming one requires reforming its
complementary institutions if the reformed institution is to function effectively. Section 4
concludes the paper.

II. Financial Reform and Institution Building

In the wake of the 1997-98 crisis the Korean government carried out a number of
reforms in the financial sector. To salvage financially distressed commercial banks it
reduced the number of banks while creating state-owned corporations to clean up non-
performing loans and strengthen the capital base of the banks. The Bank of Korea Act was
revised to ensure central bank independence with price stability as its main mandate, and
an independent consolidated supervisory authority, the Financial Supervisory Commission
(FSC), was created to oversee the banks, security houses and insurance companies.

The bills necessary for these reforms passed through the National Assembly in
December 1997 with the help from the president-elect, Kim Dae-jung. These were the bills
prepared by the Kim Young-sam government before the crisis but were sitting idle in the
National Assembly since mid-November. What the crisis had done was to remove the
opposition to the reform and provide the president-elect a political leverage to legislate the
ready-made financial sector reform bills.
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1. Restructuring of Financial Institutions

At the time of the crisis, many Korean banks were significantly under-capitalized and
several of them effectively lost their capital base. Because of large non-performing loans
(NPLs) and a weak capital base, the troubled Korean financial institutions struggled to
improve their BIS ratios by curtailing lending since raising new capital was virtually
impossible. Such financial implosion further intensified the already severe credit crunch
and resulted in massive corporate bankruptcies.

In these circumstances a top priority in financial restructuring was the disposal of
NPLs and the recapitalization of the banks. The Act on the Structural Improvement of the
Financial Industry (ASIF]l) was enacted in January 1997. However, it was not until January
1998 when the ASIFI was significantly amended that a legal basis was established to
facilitate financial sector restructuring.

First, the Korean government sought to identify insolvent financial institutions and
resolve them!. The Financial Supervisory Commission (FSC) ordered twelve banks that
had capital adequacy ratios of less than 8 percent at the end of 1997 to prepare rehabilitation
plans by April 1998. After due diligence was conducted on the twelve banks, a turnaround
strategy was to be submitted and reviewed by the Bank Evaluation Committee comprised of
accountants, lawyers and experts to assess whether the strategy was viable. In June 1998,
rehabilitation plans of five banks, which were identified as being insolvent, were rejected by
the FSC following a comprehensive review of their financial conditions.? Each of these
banks was restructured through P&A3 (Purchase of assets and Assumptions of liabilities)
agreement by relatively healthy banks.*

The plans of the other seven banks with capital adequacy ratios below 8 percent at the
end of 1997 were given tentative approval to continue operations under the condition that
those banks prepare a quarterly report on the progress of restructuring such as cost
reductions through branch closures and staff downsizing.

In addition, the government offered support by recapitalizing the seven banks and
purchasing of their impaired assets. As little progress was being made in the restructuring,
the government stepped in by encouraging mergers of the troubled banks. As such, in
January 1999, two major banks, Korea Commercial Bank and Hanil Bank, were merged to
form Hanvit Bank, and again in July 1999, another major bank, Chohung Bank acquired two
regional banks — Kangwon Bank and Chungbuk Bank.>

1 Soon after the financial crisis, the government nationalized two major banks — Korea First Bank and Seoul
Bank — in January 1998. In preparation for selling the banks to foreign investors, due diligence by Coopers &
Lybrand was initiated and financial advisors led by Morgan Stanley were engaged.

2 The assessment by the Bank Evaluation Committee of the twelve banks that had BIS capital ratio of less than 8
percent was based on the bank’s financial and operating conditions in terms of capital adequacy, profitability,
liquidity position, asset quality, and evaluation of management. Also, the capital structure and capital-raising
strategy of the banks were reviewed. Based on this, the Committee submitted its recommendation to the FSC for its
approval a bank’s rehabilitation plans. Banks that were not approved were restructured through P&As.

3 Under P&A, deposits (liabilities) are typically taken over by a healthier bank to protect depositors, while only
performing loans (assets) are taken over by the bank. Non-performing loans are sold, written off, or disposed.

4 The suspended banks and their respective acquirers are Daedong Bank by Kookmin Bank, Dongnam Bank by
Korea Housing & Commercial Bank, Dongwha Bank by Shinhan Bank, Chungchung Bank by Hana Bank, and
Kyungki Bank by KorAm Bank. In order to participate in P&A, the acquiring banks had to be invited on the
recommendations of the FSC which required acquiring banks to meet the following conditions: 1) BIS ratio of more
than 9 percent, 2) ability to absorb troubled assets and continue normal operations following recapitalization, and 3)
potential ability to grow market share and branch networks, achieving economies of scale.

5 Among the seven troubled banks, only the Korea Exchange Bank did not merge but received a capital injection
from Commerzbank.
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At the same time, bank mergers not directly led by the supervisory authority were also
undertaken. With support from the government, in January 1999, Kookmin Bank merged
with the ailing Korea Long-Term Credit Bank, which enabled them to achieve synergy
between Kookmin's wide retail network and Korea Long-Term Credit’s corporate finance. In
addition, Hana Bank also merged with the Boram Bank amid the wave of consolidations.
Note that both the Korea Long-Term Credit Bank and Boram Bank had been showing a
possibility of significant undercapitalization and, without the mergers, corrective
supervisory actions would have been inevitable.

The bank consolidation trend was marked in April 2001 with the merger of Korea’s two
large banks —the Kookmin Bank, the largest in asset size, and the Korea Housing &
Commercial Bank, the third largest. The merger, which created the largest bank in Korea,
was the first bank merger between healthy banks in genuine sense. In fact, as of the end of
2003, the Kookmin Bank's assets totaled 214.8 trillion won, accounting for nearly 27 percent
of total assets in the banking sector. Furthermore, in December 2002, the Seoul Bank, which
had been nationalized following the crisis and unable to find any strategic investors,
ultimately merged with the Hana Bank.

As a result of this bank resolution the number of banks decreased from 33 to 18. This
was unprecedented for Korea as there had not been any major bank failures until 1998. In
contrast, by June 2009 a total of 945 financial institutions disappeared. Table 1 shows how
the number of financial institutions changed between the end of 1997 and June of 2009. In
the case of non-bank financial institutions (NBFIs), we find that 29 merchant banking
corporations, 16 securities companies, 14 investment trust companies, and 22 insurance
companies vanished.

Table 1. Financial Institutions Closed or Merged

(As of June 2009, number of institutions)

Total No. . New Tota'l N.O' of
Type of Resolution Institutions
of Entry
o (June 2009)
Institutions Ratio
Ei;d—1997) Egjgig d Merger | Others?) (Sél)bmtal (%)
(B/A)

Banks 33 5 11 - 16 449 1 18
NBFIs 2,069 169 196 564 929 424 147 1,287
Merchant Bank | 5, 2 7 - 29 %7 |1 2
Corporations
Securities 36 5 8 3 16 w4 |27 |47
Companies
Insurance 50 10 6 6 22 440 |25 53
Companies
Investment
Trust 31 6 8 - 14 45.2 50 67
Companies
Mutual Savings
Banks 231 113 28 1 142 61.5 17 106
Credit Unions 1,666 2 137 553 692 415 14 988
Leasing 25 11 2 1 14 560 |13 24
Companies
Total 2,102 174 207 564 945 45.0 148 1,305

Note: 1) Includes dissolution and asset transfers to bridge institutions.
Source: Financial Service Commission, Public Fund Management White Book, August 2009.
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Second, the government used asset management companies to remove non-
performing loans from the banking sector. The government created two state-owned
corporations to undertake this task: the Korea Asset Management Corporation (KAMCO)
and the Korea Deposit Insurance Corporation (KDIC). The KAMCO was set up with
initial government funds of 1.5 trillion won, which was used to buy up non-performing
loans from troubled financial institutions that had failed or had been likely to fail, and to
collect those loans. KAMCO's purchase of NPLs associated with chaebols helped to facilitate
creditor-led corporate restructuring beginning in 2001. The KDIC insured all the deposits
including those at non-bank financial institutions and paid off the depositors of liquidated
institutions. The KDIC also assisted healthy banks to acquire failed financial institutions.
The government also used the KDIC as a conduit for recapitalizing banks with public funds.

Table 2 shows the total amount of public funds spent by KAMCO and KDIC during 10
years from November 1997 to July 2009. Figure 1 shows how much of the funds were
recovered. By July 2009, about 168.6 trillion won (25 percent of Korea’s GDP in 2002) was
spent, of which 56.0 percent was recovered. Almost a half of the funds (82 trillion won)
were used for recapitalization.

The amount used for asset purchase by KAMCO was smaller but significant: it has
purchased 111 trillion won (in book value) of non-performing assets at 38.5 trillion won and
recovered 42.6 trillion won (from the sale of the acquired NPLs), which amounted to 110.7
percent of the injected fiscal money.

Table 2. Fiscal Support for Financial Restructuring (Nov /1997 ~ July/2009)
(Unit: trillion won)

KDIC and Others KAMCO
Recapitalization Capital Deposit Purchase | Purchase | Total
P Contribution | Repayment | of Assets | of NPLs
Banks 34.0 13.9 0 14.4 24.6 86.9
NBFIs 29.5 47 30.3 33 115 79.3
Merchant
Banking 2.7 0.7 18.3 0.0 1.1 228
Corporations
Insurance | 45 4 3.1 0.0 03 18 211
Companies
Securities and
ITCs 10.9 04 0.01 2.1 85 219
Mutual
Savings 0.0 0.4 73 0.6 0.2 8.5
Banks
Credit 100 0.0 47 02 00 49
Cooperatives
Others 0.0 0.0 0.0 0.0 24 24
Total 63.5 18.6 30.3 17.7 38.5 168.6

Source: Financial Service Commission, Public Fund Management White Book, August 2009.
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Figure 1. Recovery Ratio of Public Funds (Unit: trillion won, %)
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2009.

Financial sector restructuring also progressed through employment adjustment (Table 3).
By yearend of 1999, the total employment of commercial banks declined by approximately
30 percent to reach slightly over 90 thousand persons, a significant decrease from 128
thousand at the end of 1997. In 2001-2007 the number of employees in the banking sector
remained more or less around 90,000 and only lately has shown an upward trend.

Table 3. Number of Employees by Financial Sector (1997~2009)

Commercial banks | Merchant banks Mutual Savings Cr?dit Insurance | Securities
banks unions
1997 | 128,503 1,510 9,975 30,122 83,304 25,515
1998 | 94,690 1,251 7,971 27,775 65,183 24,460
1999 | 95,540 943 6,610 24,164 61,745 30,253
2000 | 91,905 588 5,781 23,433 56,726 33,858
2001 | 90,122 285 5,464 22,483 50,818 36,715
2002 | 91,398 258 6,607 19,834 47,353 36,273
2003 | 96,223 159 6,293 19,045 46,567 33,353
2004 | 96,031 146 6,060 18,716 47,770 30,703
2005 | 94,675 145 6,418 18,448 51,455 29,817
2006 | 99,573 159 7,079 18,284 52,701 31,666
2007 | 104,001 158 7,728 18,194 54,040 36,693
2008 | 106,633 170 7,748 18,013 56,593 39,449
2009 | 104,310 175 8,018 17,782 53,812 40,596

Source: Financial Supervisory Service, Monthly Bulletin of Financial Statistics
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2. Deregulation in Financial Intermediation Industries

The government undertook efforts to reform the financial sector by deregulating
interest rates and allowing financial institutions to expand their scope of business.
Liberalization of interest rates that began in 1991 completed the fourth and last phase in
February 2004.¢ Embracing the idea of Universal Banking, the government allowed
financial institutions to expand the range of services and products they could offer. In 1998
the banks were allowed to issue beneficiary certificates and Bancassuarance. The range of
securities offered by securities companies was also expanded in 2003, and in 2000 the
outsourcing of a non-core business through alliances with other financial institutions was
allowed. In particular, financial holding companies (FHCs) were introduced in October
2000 as part of restructuring efforts. Under this structure, numerous synergistic effects
such as enabling the cross-selling of financial products, lowering funding costs, and
streamlining IT investment are expected. It was also expected by the government that the
affiliated companies of FHCs would retain their client base and avoid employment
downsizing, thus helping lessen employee resistance to the reform efforts in contrast to the
P&A approach used in 1998.”

The financial reform after the crisis also included the opening of the financial industry
to foreign investors, completely eliminating restrictions on foreign equity ownership of
financial intermediaries. In August 1998, the Foreign Investment Promotion Act was
enacted for the purpose of attracting foreign direct investment by liberalizing even
uninvited acquisitions by foreign investors. Foreign portfolio investments in the stock and
bond as well as short-term money markets were also completely liberalized. As a result,
foreign investments in the financial intermediation industry steadily increased, as can be
seen in Figure 2. As of the end of 2009, the total cumulative amount of inward FDI
reached $29.1 billion. Foreign ownership of Korean banks surged. For example, the Korea
Exchange Bank was acquired by Lone Star in 2003, KorAm Bank by Citi Bank in 2004, and
the Korea First Bank by Standard Chartered Bank in 2005. One exception to this trend has
been the Woori Financial Group, which is still majority-owned by the government.

¢ According to the plan announced by the government, the first stage of the four-stage interest rate liberalization
which began in 1991 sought to deregulate most of the short-term lending rates of the banks and NBFIs. The
second stage sought to deregulate starting 1993 all lending rates of the banks and NBFIs except for loans provided
by the government or central bank rediscount window. The third stage sought to deregulate all other interest rates
starting in 1994.  Finally, all rates on loans and deposits were to be determined by the financial institutions by 1997.

7 The first financial holding company was created by the government. In April 2001, the government
established the Woori Financial Holdings to place two nation-wide banks (Hanvit and Peace) and two regional
banks (Kwangju and Kyungnam) under it. All the four banks were suffering from massive non-performing loans.
The government took over the banks, cleaned up their balance sheets, and injected public funds so that their capital
ratios exceeded 10 percent, before they were acquired by the holding company. In addition to the banks, the
Woori holding company also had a securities company, an investment trust company (ITC), and a credit card
company. Then, in September 2001, a second financial holding company was established, Shinhan Financial
Holdings, under which Shinhan and Cheju Banks along with a life insurance company, a securities company, an
ITC, and a credit card company were placed. In September 2003, Chohung Bank, the fourth largest bank at the end
of 2002, was also placed under the Shinhan Financial Holdings, making it the second largest financial group in
Korea. In 2003, another FHC, Dongwon Financial Holdings, was established. However, unlike Woori and
Shinhan Financial Holdings, only NBFIs were placed under this holding company. Recently in December 2005,
Hana Financial Holdings, the fourth financial holding company group in Korea, was launched controlling four
major subsidiaries - Hana Bank, Daehan Investment Securities, Hana Institute of Finance, and Hana INS.
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Figure 2. Inward FDI in Financial Industries (US$ billion, %)
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The removal of restrictions on foreign investment was accompanied by the
liberalization of foreign exchange transactions. In particular, the Foreign Exchange
Management Law that had been effective for over 50 years was abolished in 1999, and
replaced by the Foreign Exchange Transaction Law. The old law was based on a positive
list system in capital account transactions, prohibited all capital account transactions unless
they were on the list of explicitly allowed transactions. The new law introduced a negative
list system that allows all capital account transactions unless they are on the list of
prohibited transactions. Under the old law, foreign exchange transactions had to be
accompanied with bona fide demand for foreign exchange such as payments for imports,
thus preventing speculative transactions. Under the new law there were no such
requirements.

More recently, the Korean government started to encourage capital outflows as the
economy started to experience persistent current account surpluses. In 2006, for instance,
restrictions on overseas securities investment and real estate acquisition by Korean
individuals were partially eliminated. Table 4 summarizes the key capital account
liberalization measures in Korea during and after the crisis. These measures substantially
increased the de jure measure of capital market openness. Indeed, Korea’s liberalization
index increased from 65.0 in 1997 to 85.1 in 2006, which is comparable to those of Japan and
the United Kingdom (Table 5).
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Table 4. Key Measures for Capital Account Liberalization in Korea

Dates Measures

Dec 1997 Full liberalization of corporate and government bond markets

Apr 1998 Establishment of foreign subsidiaries allowed

May 1998 Opening of all money market instruments (CP, CDs, RPs, etc.)
Removal of ceilings on foreigners” stock market investment (with exception of
investment in some state-owned enterprises)

Apr 1999 First phase of foreign exchange liberalization: capital account transaction
regulation changed from positive to negative list system

Jan 2001 Second phase of foreign exchange liberalization: abolishment of ceilings on
overseas payments for overseas expenses for travel, stay, education and
emigration

Dec 2005 Abolition of capital transaction licensing system, replaced by an ex post reporting
system

Jan, Mar 2006 Removal of ceilings on outbound FDI by individuals and of restrictions limiting
the types and items of overseas securities investment by individuals

May 2006 Early implementation of foreign exchange liberalization plan: 1) advancing
schedule of plan from 2011 to 2009, 2) allowing acquisition of overseas real estate
up to US$1 million
Reduction of tax rates from 25 percent to 14 percent on interest income of
foreigners arising from holding domestic bond.

Jan 2007 Raising of limit on acquisition of overseas real estate by Korean nationals for
investment purposes, from US$1 million to US$3 million

Dec 2007 1) full completion of first phase of foreign exchange liberalization plan, as

scheduled
2) abolishment of reporting requirement for capital transactions up to US$50,000,
and reduction of documents required for reporting
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Source: Ministry of Strategy and Finance, Cited from Kyungsoo Kim, Byoung-Ki Kim and Young Kyung
Suh, “Opening to Capital Flows and Implications from Korea,” Working Paper No 363 (Institute for
Monetary and Economic Research, Bank of Korea, February 2009)

Table 5. Evaluation on the Degree of Liberalization of Korea’s Financial Markets

Korea
1997 2006 OECD Us UK Germany Japan
65.0 85.1 89.3 95.0 86.1 89.1 86.1.

Note: Figures are measured using the on/off approach of OECD’s Capital Flow Liberalization code.
Source: Deok Ryong Yoon et al, Economic Effects and Policy Implications of Financial Opening in

Korea, Policy References 08-09 (Korea Institute of International Economic Policy, 2008)

Foreign investments in the Korean stock market also increased after 1998, when the
maximum limit on foreign ownership of Korean firms were lifted. Foreigners’ share of
equity ownership (in terms of the market value) increased from 13 percent in 1996 to 42
percent in 2004. As of 2007, the share was around 32 percent, somewhat down from 2004
but substantially higher than the rate in 1996. During 2003-07, gross capital inflows to
Korea averaged $43.5 billion a year. This was led largely by foreign portfolio investments
and foreign currency borrowings by Korean financial institutions, which accounted for 50.1
percent and 45.3 percent of total capital inflows, respectively. In 2003-04, foreign
investments in equities were greater than that in debt securities, but in 2006-07 the former
turned negative while the latter exploded. The share of foreign direct investment in total
capital flows in 2003-07 was 15.5 percent.
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3. Financial Sector Governance and Regulatory Reform

Since the onset of the financial crisis the government has undertaken various measures
to strengthen prudential regulations and improve the financial sector’s internal and
external governance structure. This is certainly quite a remarkable achievement when
compared with what was achieved during the pre-crisis period.

As to the governance reform in the financial sector, the most dramatic and effective
measure is no doubt the closure of insolvent institutions. Indeed, the closure of nonviable
banks opened a new chapter in Korea’s financial history, where no single commercial bank
had been closed for the four decades prior to the crisis.

Since January 1998, under the “Act Concerning the Structural Improvement of the
Financial Industry”, the supervisory authority has been able to order equity write-offs
against shareholders deemed responsible for the insolvency of banks. In order to encourage
shareholders and internal auditors to assume the role of monitoring the management,
conditions required for exercising minority shareholders” rights were significantly eased.
Also, starting in 1999 financial institutions are required to fill 50 percent of their board of
directors with outside directors. Moreover, the financial disclosure required of banks and
securities and insurance companies was changed from a semi-annual to a quarterly basis.
Since 2005, a class action suit was introduced to protect shareholders from stock price
manipulation, insider trading, and false financial disclosure.

The FSC has also established and executed an efficient sanction system in which, if
necessary, civil and criminal liabilities can be imposed on the directors. An equivalent
sanction may now be imposed on the external auditors and examiners of supervisory
authorities for dereliction of duties. One prime example is a law suit against former
directors of the Korea First Bank by a group of minority shareholders, which resulted in the
damage of 40 billion won to be paid by the former officials (two presidents, a director and
an auditor) to the bank for wrongful behavior and managerial failures.

Besides these measures, the supervisory authority has decided to apply stricter
standards in prudential regulation and supervision. First, the banks are now required to
engage in prompt corrective actions (PCAs) when the FSC deem it necessary on the
grounds of capital adequacy ratios that are less than stipulated levels, the composite grade
of CAMELS (Capital, Asset quality, Management, Earnings, Liquidity, Sensitivity of market
risk), and the individual grade of capital adequacy of asset quality of a bank. PCA consists
of three sets of progressively more stringent corrective procedures (Table 6). Initially, the
PCA was applied to banks, merchant bank corporations, and securities companies in April
1998 and were subsequently extended to insurance companies and mutual savings banks
(June 1998), and credit unions (December 1999).
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Table 6. Prompt Corrective Actions for Korea's Banking Sector (Revised in March 1999)

Conditions when measures are

Measures taken Decision- Details of Measures
BIS maker
. Others
ratio
Above the third rate in Governor Restructuring of organization
CAMELS, but below the | of Financial | 2. Cost reduction
fourth rate in terms of Supervisor | Increasing the efficiency of
Management quaility of assets or y busin.es.s uni.t Management
Improvement | Below capital adequacy. Service Restrlcnons in fixed asset '
R datio | 8° It seems evident that the | (FSS) investment, entry to new business,
ecommendatio b o . .
s above cut-off conditions and new financial investment
are not satisfied because Management of insolvent assets
of the large financial Recapitalization
debacle. Restriction of dividend payout
Special allowance for bad debts.
Below the fourth Governor Closure or consolidation of existing
rate in CAMELS of FSS business units or restriction of new
It seems evident (after FSC ones
that the above cut-off vote) Retrenchment of organization
conditions are not Restriction of holding risky assets
satisfied because of the and management of assets
large financial debacle Restriction of deposit rate
Management Below Restructuring of subsidiaries
Improvement 6% Requirement of management
Requirements turnover
Partial suspension
Planning of M&A, or transfer of
business
Measures specified in Clause 2,
Article 34 of the Act Concerning
Structural Improvement of
Financial Industry
Unsound financial FsC Write-off of shares
Institutions specified in Prohibition of execution by
Management Below Clause 3, Article 2 of the management and nomination of
Improvement 29 Act Concerning manager
Orders Structural M&A

Improvement of
Financial Industry

Suspension for less than 6 months
Transfer of contracts

Source: Financial Service Commission

Second, the FSC expanded the scope of regular disclosure items to the level dictated by
International Accounting Standards (IAS) in order to strengthen the disclosure system of

the banks.

Third, loan classification standards as well as provisioning requirements were
strengthened in accordance with the international practices (Table 7). Also, forward-
looking asset quality classification standards were introduced to commercial banks at the
end of 1999. Such criteria are based on the ability of debtors to generate sufficient future
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cash flows rather than on their past payment histories. Similar standards were introduced
for merchant bank corporations (June 2000) and insurance companies (September 2000).

Fourth, the asset category subject to loan loss provisions was widened to include
commercial papers, guaranteed bills and privately placed bonds in trust accounts. In
addition, the evaluation standard for marketable and investment securities held by banks
has been changed from the “lower-of-cost-or-market” method to the “mark-to-market”
method.

Table 7. Loan Classification Standard and Required Provisions

Prior to July 1998 As of June 2010
Definition!

Normal - -

Precautionary 3~6 month past due 1~3 month past due

Substandard More than 6 months past due, | More than 3 months past due,
secured secured

Doubtful More than 6 months past due, | 3-12 months past due,
unsecured unsecured

More than 12 months past

Estimated Loss

Expected losses

due, unsecured

Loan loss reserve requirement

Normal 0.5% Above 0.85%
Precautionary(special mention) | 1% 7%
Substandard 20% 20%
Doubtful 75% 50%
Estimated Loss 100% 100%
Provisioning for outstanding 207% of "substandard”, 50% of
Not required “doubtful”, and 100% of

Guarantees

“estimated loss”

Source: Financial Supervisory Service

In tandem with these prudential regulations, the FSC has strengthened direct
regulations with respect to exposure limits of banks and merchant banks, among others
(Table 8). First, the definition of exposure to a single borrower has been broadened to
include not only the loans and payment guarantees in the conventional sense but also all
direct and indirect transactions that carry credit risks such as corporate bond and CP
holdings. Second, since May 1999 the combined exposure to firms affiliated with the same
chaebol has been tightened to 25 percent of banks’ capital from 45 percent. Third, the total
sum of large exposures of more than 10 percent of a bank’s capital to a single borrower or a
group of firms affiliated with the same chaebol has been limited to 5 times of the bank’s
capital. Fourth, the exposure to large shareholders of a bank who hold 10 percent or more
of the shares has been limited up to the equity shares of the large shareholders in question
with a maximum of 25 percent of the bank’s capital. Obviously, the main purpose of these
regulations is to prevent chaebol-affiliated financial institutions from taking too many risks
by maintaining unduly large exposures to other subsidiaries of the same chaebol.
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Table 8. Ceilings on Credit Exposures of Financial Institutions

. Merchant Bank Insurance
Commercial Bank
Company Company
Credit Exposures to a Up to 20% of Up to 20% of bank’s
Single Borrower bank’s capital capital
Combined Credit Up to 25% of Up to 25% of bank’s Up to 3% of total
Exposures to Firms bank'’s capital capital assets
Affiliated with the Same
Chaebol
Loans and
Total Sum of Large Credit Up to 5 times of Up to 5 times of securities
Exposures bank’s capital Bank’s capital holdings up to
5% of total
assets,
respectively
Credit Exposures to Large Up to ownership Up to ownership
Shareholders of Financial shares of the shares of the
Institutions 1) shareholder in shareholder in
question with question with
maximum of 25% maximum of 25% of
of bank’s capital bank’s capital

Note: 1) Large shareholders are those that own 10% or more of total shares with voting rights.
Source: Financial Supervisory Service

4. Post-Crisis Structural Changes in the Financial Sector

After the crisis, the share of the banking sector in total assets decreased from 67.4
percent in 1996 to 63.5 percent in 2006 and further to 59.7 percent in 2009 while the market
shares of insurance and securities companies expanded (Table 9).

Table 9. Share of Assets by Sector

1996 2006 2009
Commercial Bank 67.4% 63.5% 59.7%
Insurance 13.6% 20.8% 21.2%
Mutual Savings and Finance 5.2% 3.3% 4.0%
Securities 4.0% 6.0% 7.8%
Credit Unions 2.4% 1.7% 1.9%
Others 7.5% 4.7% 5.4%

100.0% 100.0% 100.0%

Source: Financial Supervisory Service, Monthly Bulletin of Financial Statistics

As a result of the government-led financial restructuring, which brought about
massive consolidation, market concentration has increased significantly in Korea’s banking
industry. To find out the degree of market concentration in the banking industry, we use
two types of measurements. The first is the so-called k-th bank concentration ratio (CRk),
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which takes the market shares of the first to the k-th largest bank in the market. The second
metric is the Herfindhal-Hirschman Index (HHI)8, which is calculated by summing the
squares of the individual percent market shares of all the participants in the market. Total
assets are taken as the measure of the bank size. The large increase in market
concentration was mainly due to the consolidation in the banking industry that brought
about the merger of Korea’s two large banks including Kookmin Bank and Korea Housing
& Commercial Bank in April 2001. In terms of CR3, the ratio rose substantially to 54.4
percent in 2002 from 28.4 percent in 1997, decreased in 2003 and 2004, and then increased to
59.2% by 2008 (Figure 3). Similarly, the HHI showed a sharp increase from 664 in 1997 to
1,481 by the end of 2002, and has remained at a level similar to the one in 2008, which is
considered as being “moderately concentrated.”

Figure 3. Concentration Ratio of the Banking Sector in terms of Assets
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Note: 1) CR1: market share of the largest bank in the market.
2) CR3: market share of the 3 largest banks.
3) HHI: Herfindhal-Hirshman Index

Source: Bank Management Statistics

Since the onset of the crisis, the Korea’s financial industries have witnessed an
emergence of financial conglomerates, which has increased the number of institutions
affiliated with them as well as their total assets (Table 10).?

8 Regulators assessing the effect of mergers on concentration in local financial markets typically rely on HHI. U.S.
Department of Justice divides the spectrum of market concentration into three categories: “not concentrated” (HHI
below 1,000), “moderately concentrated” (HHI between 1,000 and 1,800), and highly concentrated (HHI above
1,800).

9 Prior to the crisis in Korea, there had existed two types of financial groups. One is the “financial conglomerate”
defined as “any group of companies under common control whose exclusive or predominant activities consist of
providing significant services in at least two different financial sectors (banking, securities, insurance)” (Joint
Forum on Financial Conglomerates, 1999). Since the holding company structure was prohibited in Korea because
of fears of suppressing competition, financial conglomerates were established under parent-subsidiary model in
the mid 1980s, in which their organizational structure took the form of a parent’s participation in financial
subsidiaries. Later on, as was mentioned in the proceeding section, financial holding companies were introduced in
Korea following the crisis as a part of the government’s restructuring efforts. Another form of financial group
prevalent in Korea has been the “mixed conglomerate,” which are predominantly commercially oriented, but
contain at least one regulated non-bank financial institution (NBFI). In Korea, many NBFIs are owned by the
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Table 10. Financial Conglomerates in Banking, Insurance, Securities, and Investment Trust
Companies (in trillion won, %)

1996 2006
Number of Number of
Institutions Assets Institutions Assets
No. % Amount | % No. % Amount | %
FHC 0 0 0 0 21 17.8 541.7 42.6
Financial P-S 20 19.6 256.9 439 15 12.7 333.7 26.2
Conglomerates | Mixed 40 39.2 73.2 125 26 220 2417 19.0
Subtotal | 60 58.8 329.9 56.4 62 52.5 1,117.1 87.8
Non-Financial 42 412 | 2550 | 436 |56 475 | 1555 | 122
Conglomerates
Total 102 100 584.9 100 118 100 1,272.6 100

Source: Updated the data in Hahm and Kim (2006)

Hahm and Kim (2006) explore impacts of financial conglomeration on the profitability
and risk taking behavior based upon the recent performance of financial institutions in
Korea. Indeed, new business opportunities have opened up for financial conglomerates
from consolidation and diversification, which in turn influence profitability, capital
adequacy, and risk profile of their business portfolios. As a result, insolvency risks of
respective financial conglomerates would also change.’® Hahm and Kim (2006) show that
for the post-crisis period of 2001-03 larger financial institutions show a significantly higher
profitability and lower variability in ROA, indicating that they are operating on a superior
efficient frontier (size effect). Such a size effect of higher profitability and lower risk seems
to reflect the economies of scale and diversified portfolios achieved through financial
consolidation.

Once the size effect is taken into account there exists no significant evidence
supporting the argument that conglomerates are taking higher risks relative to non-
conglomerate independent institutions in the post-crisis Korea. The weak effect of financial
conglomerates on the behavior of financial institutions suggests that Korea’s business scope
regulation still takes a “compartmentalism” approach rather than a “universal banking”
approach. Furthermore, this compartmental regulatory approach takes a positive list
approach that permits only those products on the list.

Profitability in the banking sector has improved considerably after recovering from
years of poor performance (Figure 4). In particular, banks’ profitability turned around
significantly in 2001, following the second wave of injection of a large amount of public
funds. Although public funds played a key role in improving the profitability of banks,
restructuring efforts in the banking sector also helped enhance the financial performance of
banks. As mentioned earlier, the banks were downsized significantly in terms of the
number of employees and branches. Furthermore, the introduction of automated teller
machines (ATM) and internet-banking contributed to improving banks’ cost efficiency.!!

chaebols. According to the Fair Trade Commission, the amount of assets for 10 largest mixed conglomerates totaled
about 172 trillion won as of the April 2005, of which Samsung’s share of assets totaled about 110 trillion won, or 64 %
(Hahm and Kim, 2006).

10 To obtain measures for financial risks, Hahm and Kim (2006) use both standard deviation on return on asset
(ROA) and z-score index. The z-score was constructed by dividing the sum of average ROA and average equity
capital to asset ratio by standard deviation of ROA for a certain period.

1 After introduction of internet-banking in 1999, the number of customers using internet-banking increased
over 10 million in less than two years, reaching over 30 million in 2006. As of March 2006, transactions conducted
over the internet totaled 65 million per month, amounting to 470 trillion Won. Kim and Park (2003) tested the
hypothesis that internet-banking reduces cost and ultimately enhances profitability for banks. Their analysis
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Profitability of credit card companies suffered significantly in 2003, after burst of credit
card bubble formed during 1999-2002. It seems that profitability of credit card companies
has improved since 2005.

Figure 4. Profitability: Profits/Losses for Financial Industries

20

15

10

®)
(10)

(15)

(20)

Source: FSS, Monthly Financial Statistics

The soundness of banks improved markedly, thanks to the injection of public funds as
well as strengthened prudential regulations and an improved internal risk management.
Indeed, the BIS ratio improved from 7.0 percent in 1997 to 14.4 percent in 2009 (Figure 5).
At the same time, NPL ratio decreased from 14.5 percent in 1999 to 1.8 percent in 2009
(Figure 6). These changes may indicate that Korea is similar to advanced countries in
terms of these metrics although the standards of risk management, particularly the
evaluation of company’s creditworthiness and human resources are not up to a par with
the international standard.

Following the liberalization of financial intermediation industries, the share of foreign
ownership in Korea’s banking sector increased significantly (Figure 7). This holds true for
all banks except for Woori Financial Group, which is largely owned by the government.
As a result, the market share of foreign owned banks has increased considerably over the
past several years (Figure 8). As for the NBFIs, the market share of foreign owned
institutions increased steadily up to 2007 but fell since then (Figure 9).

suggested that internet-banking does contribute to cost reduction but does not necessarily affect profitability. This
implies that internet-banking raises social welfare by passing on the benefit of cost reduction to customers through
fee reductions rather than resulting in enhanced profits.
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Figure 5. Bank’s BIS Ratio (%)
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Figure 6. NPL Ratio for the Entire Financial Sector
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Figure 7. Share of Foreign Ownership in Korea’s Banking Sector (as of July 15, 2010)
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Figure 8. Market Share of Foreign Owned Banks in Korea’'s Banking Sector
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Figure 9. Market Share of Foreign Owned NBFIs by Industry
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Figure 10. Foreign Investor’s share of Equity and Bond Markets (%)
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Moreover, the share of foreign investors has increased in the equity market, following
the lifting of ceiling restrictions on foreign ownership in 1998. It increased from 13 percent
in 1996, peaked at 42 percent in 2004, and fell slightly to about 32 percent in May 2010
(Figure 10).
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Finally, Korea’s financial institutions have experienced a structural change in their
portfolios as debt reduction for large firms paralleled a rapid growth in consumer loans.
As can be seen in Figure 11, outstanding loans for consumers were far less than the loans to
firms in the years preceding the crisis, but the gap between the two has greatly been
reduced as consumer loans increased rapidly through 2005. After 2006, however, loans to
firms rapidly expanded due to a growth in SME loans. Financial institutions have focused
on expanding in home financing, which may account for the high correlation between
household home financing and housing prices (Figure 12).

Figure 11. Outstanding Loans by Financial Institutions by Sector
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Figure 12. Growth of Household Credits and Housing Prices
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As discussed above, Korea’s financial sector has undergone massive restructuring,
which we expect has made it more stable and resilient. Perhaps the most important reason
for this change is the realization on the part of financial institutions as well as corporations
and individual households that the past practice in risk management cannot and will not
continue. During the preceding few decades of rapid economic growth many of the risks
were in fact socialized as the government made it a practice to bail them out if they fell into
a perilous financial situation. This practice encouraged investments beyond prudent limits,
thus planting the seeds for the financial crisis of 1997-98. This crisis, which forced many
financial institutions and corporations out of business and many workers out of work, has
made it clear that the old practice cannot continue. The post-crisis reform has made them
realize that the socialization of private risks cannot continue, and they themselves will have
to bear the risks. This change in perception as well as, hopefully, in practice will improve
the long-term viability of individual firms as they become more prudent in making
investments and thus help render the economy less vulnerable to external shocks.

There still remain many institutional reforms that Korea need to undertake if its
financial system is to function as hoped for. This necessity arises because the effective
functioning of a given institution depends on the presence of complementary institutions
and/or the absence of institutions that interfere with its effective functioning. The following
section examines the post-crisis institutional reform in financial supervision as a case study
of institutional interdependencies and difficulties involved in institutional reform.
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III. Post-Crisis Reform in Financial Supervision

In the new post-crisis system of integrated financial supervision the FSC/FSS is the
sole supervisory agency for both banks and non-bank financial intermediaries, formerly the
charges of the Bank of Korea (BOK) and the Ministry of Finance and Economy (MOFE),
respectively. The monetary and credit policy functions, over which MOFE had a
considerable authority, are now wholly vested in BOK with authority to pursue the goal of
monetary stability much strengthened. The Korea Deposit Insurance Corporation (KDIC),
which began its deposit insurance operation for insured banks in January 1997, became an
integrated deposit insurance agency in April 1998, taking in as its charge not only insured
banks but also insured NBFIs. With these changes now in place MOFE, FSC/FSS, BOK, and
KDIC are the four public agencies that are independently responsible for keeping Korea’s
financial system efficient and stable.

All these changes clearly attest to the fact that Korea has undertaken a number of major
institutional reforms in financial supervision. In spite of this, however, questions have been
raised on whether Korea has in fact established a well-functioning system of financial
supervision (Kim and Lee 2006, Kwon 2004). As will be discussed, the costly financial
instability relating to credit-card companies and household debts that afflicted Korea in
2003 suggests that there yet remain a number of institutional reforms that Korea must
undertake if it is to have a well-functioning system of financial supervision.

The post-crisis reform in financial supervision in Korea has largely been limited, as to
be expected, to changing formal institutions of financial supervision. Although they were
created or reorganized as independent agencies in the aftermath of the crisis, FSC/FSS and
BOK have not in reality functioned as such due to constraints imposed on them by other
extant, formal as well as informal, institutions in Korea. For example, lacking independence
the supervisory agencies have failed to properly carry out their statutory responsibilities
and prevent the abuses and misconduct by credit-card companies that led to the financial
instability of 2003. In fact, this is a point alluded to by the World Bank (2003: 2) when it
recommended that the division of responsibilities between MOFE, FSC, and the FSS should
be made more transparent and steps be taken to assure the independence of the regulator.
In other words, the financial reform in Korea is far from being completed as it has failed to
address the issues relating to interdependencies among institutions.

As part of the post-crisis reform of the financial system the Korean government
undertook a major structural reform in its main economic ministry, MOFE. It was
reorganized in 1998 with some of its functions transferred to other public agencies: its non-
bank supervisory function was transferred to FSC/FSS while the monetary and credit
policy functions were transferred to BOK. In addition, budgetary functions were taken
away from MOFE. This reorganization of MOFE was prompted by the realization that
policy making had become overly concentrated, undermining the checks and balances
required for effective government (MOFE 2002) and the criticism that those weaknesses
had contributed much to the outbreak of the 1997-98 financial crisis in Korea.

The reform of MOFE and in financial supervision led to the division of responsibilities
and powers that had been concentrated in MOFE among a number of public agencies.
MOFE was given the task of preparing and coordinating economic policies, drafting tax
and customs legislation, and formulating policies for the financial system; FSC/FSS that of
supervising financial institutions; BOK that of maintaining monetary stability and keeping
an oversight of the financial system; and KDIC that of protecting depositors. In other words,
the defining characteristic of the new regulatory regime is the division of responsibilities
among a number of public agencies with each of them given its own policy mandate and
responsibilities while they all share the common objective of securing financial stability
(Kim et al. 2002). The new regime, however, has not been able to achieve this objective as it
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failed to bring about inter-agency cooperation necessary for policy coordination and to
maintain checks and balances among them.

In spite of the apparent division of responsibilities among specialized and separate
agencies it was not long before the new regulatory regime in effect turned into a
hierarchical system headed by MOFE (Kim et al. 2002). With the power to initiate legislation
MOFE has become the most powerful agency dominating other agencies although the
system is supposed to work on the basis of the division of responsibilities and powers. In
fact, FSC/FSS and BOK have come under the direct influence of MOFE, and there has been
very little of either functional cooperation or horizontal checks and balances among the
public agencies. Appearances to the contrary, the modus operandi of the new regulatory
regime has remained the same as that of the old one in which all the powers and policy
functions were concentrated in the hands of MOFE (Kim 2004a and 2005).

Given the scope and power of the FSC, FSS, and SFC, their independence is a matter of
great importance. Although embodied in the law, in practice their operational
independence has been called into question because of the role taken by MOFE in
interpreting laws and supervisory regulations that give the FSC, FSS, and SFC only limited
freedom in implementing supervision. In addition, the rapid turnovers of the FSC
chairmanship (the chairman also is the governor of the FSS) and the policy whereby FSC
staff sometimes move to and from MOEFE have the potential to detract from the credibility
of supervisory independence.

The 2003 episode relating to credit-card companies is an exemplary case demonstrating
the failure of the reform in formal institutions to alter in a significant way the manner in
which financial supervision is carried out in Korea. This failure is a consequence of limiting
the scope of reform to those institutions that are directly involved in financial supervision
and not extending it to other institutions that, although not directly involved, affect the way
the supervisory agencies operate.

1. Supervisory Failures Relating to Credit-Card Companies

In 2003, the financial markets in Korea suffered instability with serious prudential
problems relating to credit-card companies and huge household indebtedness. In March
that year the solvency of those companies began to be widely questioned, and soon the
financial markets were shaken with instability. To prevent an impending crisis MOFE,
FSC/FSS, and BOK intervened, taking the lead in arranging rescue plans and forcing
credit-card companies to abide by hastily drawn-up restructuring packages (Kim 2004b).
Soon afterwards the markets returned to a seemingly stable situation.

The basic underlying problem, however, persisted, threatening market stability. For
instance, the LG Card, the biggest credit-card company in Korea, became illiquid in
November 2003, subsequently became insolvent and had to be bailed out in January 2004.
At the yearend of 2003 there were over 3.7 million credit defaulters!? (one-sixth of Korea's

12 According to MOFE (2004), individual consumers who were on the list of credit defaulters totaled over 3.7
million at the yearend of 2003. The default by 2.4 million (64.4% of these credit defaulters) was related to credit card
uses. Compared with the situation at the yearend of 2002, the year 2003 saw a dramatic increase both in the
number of credit defaulters (1.1 million) and in the number of credit-cared related credit defaulters (0.9 million).
The ratio of the latter to the former also increased from 56.7% to 64.4% in 2003. Since Korea had about 22.9 million
economically active people at the yearend of 2003 (BOK 2004b), we can surmise that roughly one person out of six
was a credit defaulter and one out of nine or ten a credit-card related credit defaulter. The register system of credit
defaulters has been abolished in Korea since April 28, 2005 when the Act for the Use and Protection of Credit
Information was revised. Now efforts are being made to build up the infrastructure for managing credit
information such as credit bureaus. As regards individual consumers, a credit defaulter is by definition a person
who has loans in arrears in excess of KRW 300,000 (or equivalently US $261 at the exchange rate of US $1 = KRW
1,150) for over three consecutive months (MOFE 2004).
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economically active population) with total credit to household amounting to US $389.2
billion!® (over three-fifths of Korea’s GDP for 2003) (BOK 2004, MOFE 2004).

What brought about such huge credit default and household indebtedness? As the
following quote from FSS (2002) points out, much misconduct had been carried out by
credit-card companies:

[G]ranting cards to minors without parental consent, renewal or re-issuance of cards
after expiration without the consent of the member even though no transaction took place
in the member account, ... attempts to attract new members with offer of high-priced
giveaways, ... setting credit limits well beyond the card members” income or ability to pay
only after perfunctory or negligent verification process, and using the offer of high credit
limit as a marketing tool to attract new members ....14

It is obvious that misconduct on the part of credit-card companies such as these
contributed to the huge credit default and household indebtedness, but it is also obvious
that they could not have done so if they had been properly supervised by the appropriate
supervisory agencies. We must thus hold those agencies ultimately responsible for the
misconduct of credit-card companies and the consequent credit default and huge
household indebtedness. The following discusses how the three supervisory institutions —
MOFE, FSC/FSS, and BOK —failed to perform their supervisory role during 1999-2003
(Kim 2004b and 2004c).

2. Functioning of Supervisory Institutions — MOFE, FSC/FSS, and BOK

This section examines how the three supervisory institutions in Korea have
presumably conducted themselves to guarantee the stability of the credit card markets and
why they have failed to do so.

MOFE

MOFE began undertaking a series of deregulatory measures for credit-card companies
in 1997-99. It included expanding the scope of financial activities permitted and removing
the limit on corporate borrowing and the ceiling ratio (60 percent) of account balances of
non-core credit-card businesses (i.e., cash advances and card loans) to those of both core
(settlement of credit-card payment) and non-core credit-card businesses (FSS 2003). These
were soon followed in 1999-2001 with another series of deregulatory measures aimed at
popularizing the use of credit cards by the general public. These include such measures as
removing the monthly credit limit on cash advances, requiring corporate entertainment
expenses to be paid with corporate credit cards, and offering further tax breaks for credit-
card purchases (FSS 2003).

These deregulatory measures, clearly reckless in hindsight, were undertaken as part of
government policies aimed at boosting domestic demand in the post-crisis economy. These,
plus MOFE'’s actions to stimulate real estate investment in the middle of 1998, were
probably warranted at that time when the economy was suffering from a credit crunch and
a high rate of unemployment. MOFE, however, continued with the policy of promoting the
use of credit cards well beyond the time when it was appropriate. This may have been a

13 An exchange rate of US $1 = KRW 1,150 is used for conversion throughout the paper.

14 According to FSS (2001a), most of these practices became widely used by early 2001, rapidly popularized by
street solicitors who were under contract with credit-card companies. As of the yearend of 2000 there were 31
thousand credit-card solicitors nationwide and they contributed to 58 percent of the total of 18.3 million credit
cards newly issued during 2000.



Chapter 7. Financial Reform in the Post-Crisis Korea and Lessons for Sustainable Growth 121

conscious decision of MOFE putting a greater weight on the short-term goal of restoring the
economy over a longer term goal of securing the stability of financial markets.

FSC/FSS

In February 2001, FSC/FSS first recognized signs of excessive competition among
credit-card companies and decided subsequently to carry out a comprehensive set of
measures to deal with the prudential problems relating to credit cards. They wanted to
reintroduce, for instance, the ceiling ratio of account-balances of non-core credit-card
business to those of both core and non-core credit-card business. FSC/FSS were, however,
unable to put such measures into practice because of the opposition by MOFE, which was
more concerned with securing sufficient domestic demand than maintaining financial
stability.

The ceiling ratio, which had been set at 60 percent, was removed in 1999 in the hope
that such a measure would accelerate economic recovery. In April 2001, FSC, being
concerned with the rapid increase in non-core credit-card business such as cash advances
and card loans, requested that MOFE provide a legal basis for FSC to reintroduce the
ceiling ratio (BAI 2004). Faced with MOEFE’s opposition, FSC attempted on its own in May
2001 to re-impose the ceiling ratio at 50 percent (FSS 2001), taking the position that the re-
imposition was a matter of regulatory discretion and was within their jurisdiction.’> MOFE,
however, took issue with FSC, insisting that the re-imposition of the ceiling ratio required a
revision in law and was not, therefore, a matter of regulatory discretion. Initially, MOFE
was opposed to the reintroduction, fearing that such a measure would have a negative
impact on the pace of economic recovery. Then, in May 2002, when the problems became
more serious and urgently demanded a solution, MOEFE finally agreed to revise the law. In
June 2002 it belatedly reintroduced the ceiling ratio—one whole year later than thought
appropriate and necessary by FSC/FSS.

The inability of FSC/FSS to reintroduce the ceiling ratio clearly demonstrates the lack
of their autonomy in carrying out the supervisory task. The cause for this lack of autonomy
lies, we argue, in the hierarchical relationship that MOFE has maintained with other public
agencies. By being at the apex of this hierarchy and by turning discretionary regulatory
issues into legislative matters MOFE has been able to dominate other agencies in policy
matters, turning them practically impotent in carrying out their statutory responsibilities
especially when in conflict with MOFE’s own policy objectives (FSS 1999).

BOK

BOK itself took note of marked increases in cash advances of credit-card companies
and in household debts as early as September 1999 but did not regard them as a major
threat to financial stability. In the first half of 2002, however, BOK began to express its
concern about the ever-increasing household debts although, like MOFE, it appeared to be
torn between two conflicting objectives —boosting domestic demand for economic recovery
and maintaining financial stability.

In May 2002, the BOK Monetary Policy Committee made a decision to move the target
level of the call rate slightly upward by a quarter percentage point. The decision was made
with the problems of household indebtedness and financial instability in mind. A couple of
weeks or so later, MOFE made a complete and abrupt turnaround in its policy stance,
giving up its long maintained policy of boosting domestic demand. BOK itself then became

15 The ceiling ratio was correctly regarded then as one of the most powerful direct measures with a great impact
on profitability and business patterns of credit-card companies.
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expressly concerned with the prudential problems of credit-card companies and household
debts.

BOK is not a part of the government unlike FSC, which is a government agency at a
lower level of hierarchy headed by MOEFE. But, its passive inconsistent patterns of behavior
towards prudential problems relating to credit-card companies and household debts
strongly suggests that in spite of the statutory independence it has gained with the post-
crisis financial reform BOK has been subject to influence from MOFE. A weakened legal
basis of BOK involvement in the matters of financial stability, which is a consequence of the
1997 revision of the Bank of Korea Act, may have contributed in part to such a situation.
More likely, MOFE has been able to exert its influence on BOK by having a strong voice in
appointing a majority of members of the BOK Monetary Policy Committee.’¢

The Ruling Party-Administration Consultation Meeting held in May 2002 marked the
watershed at which MOEFE basically abandoned its policy of boosting domestic demand
and began to attend to the prudential problems relating to credit-card companies. With this
change in policy stance by MOEFE all other public agencies, including FSC/FSS and BOK,
followed suit and became outspoken and decisive in their views and actions regarding the
prudential problems.

What FSC/FSS and BOK, nominally independent, had done before the change in
policy stance was to follow the policy of MOFE that was primarily concerned with short-
term macroeconomic policy objectives. But, as soon as MOFE made a turnaround in its
policy stance in May 2002 and became concerned with financial stability, FSC/FSS and
BOK likewise made their policy turnaround. Such behavior by FSC/FSS and BOK clearly
demonstrates that in spite of their statutory independence they have not acted
independently. In short, the prudential problems relating to credit-card companies and
household debts were a failure of an institutional structure in which MOFE dominated
other public agencies, making it difficult for them to carry out their own statutory
responsibilities. Clearly, then, unless this institutional structure of MOFE dominance is
done away it is unlikely that supervisory institutions such as FSC/FSS and BOK will
function as independent supervisory agencies.

IV. Concluding Remarks

The financial crisis of 1997-98 brought to culmination a long drawn-out process of
reform that began in the early1980s with a shift in paradigm among the policy elites in
Korea. The actual course of reform was, however, influenced by powerful interest groups
jockeying for their own parochial interests, although they all seem to have shared a
common objective —establishment of a “liberal economic order” (Choi 1987). The economic
crisis redoubled the nation’s commitment to that goal when President Kim Dae-jung
pronounced the post-crisis reforms as an instrument to “put an end to the previous system
of governmental control and to guarantee the greatest possible degree of autonomy for the
management of financial institutions” (Kim 1999, p.50). As he saw it, Korea’s future lay in
the establishment of a free and open market economy and there was no going back to the
state-led growth model of the earlier years.

16 The BOK Monetary Policy Committee consists of seven members—BOK Governor and Vice Governor and
five members recommended by five institutions and appointed by the President of the Republic of Korea. The five
institutions are BOK, MOFE, FSC, the Korea Chamber of Commerce and Industry, and the Korea Federation of
Banks, each recommending one prospective member. With its ability to influence most of those institutions, MOFE
does have a strong voice in the selection of most members of MPC.
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By the beginning of the 21st century, Korea had fully recovered from the crisis of 1997-
98 with its economy growing rapidly after 1999. Furthermore, it has managed to weather
relatively well the Great Recession of the past few years. This record of economic
performance may bespeak well of the rightness of the post-crisis reforms. There, however,
remains the question of whether the specific reforms undertaken to establish a “liberal
economic order” will turn out to be the right choice for Korea in the long run. Formal
institutions transplanted from abroad may not function effectively or, worse, may even be a
source of social conflict, if they are not compatible with the country’s extant institutions. If
the reforms are to succeed in bringing about sustained economic growth in Korea,
imported institutions will have to be modified to suit the local-specific conditions and/or
changes may have to be made in those conditions including many of the country’s informal
institutions. Establishing effective new institutions, whether by modifying the imported
institutions or by altering other institutions to adapt to the imported ones, is a slow
evolutionary process with no ready made blueprint to follow (North 1990).

Our study of Korea’s experience in financial reform and especially the reform of
financial supervision points to the complexity relating to institutional reform in general;
that is, reforming a particular institution, if it is to be successful in effect, cannot simply end
with it. The fact that there are interdependencies among various institutions—formal as
well as informal—in the economy implies that the reform of a particular institution will
have to be accompanied by reforms in other institutions that directly or indirectly affect the
functionality of the reformed institution. That is, reforming an institution requires
reforming the entire institutional structure in which it is embedded. Some of the
institutions in that institutional structure may be known prior to the reform while others
may be revealed only afterwards (Streeck 2003). Furthermore, they may include society’s
overarching institutions such as culture and social norms and changes in such institutions,
if possible, would have society-wide implications.” Obviously, reforming all the
interdependent institutions at once—a sort of a “big-bang” approach—will be difficult, if
not impossible, since we may know little about what they are prior to the reform and how
they may interact with the particular institution in issue.

Market competition may be, as pointed out by Jwa (2003), what we need to sort out
effective and efficient institutions from those that are not. There is, however, a limit to this
process as institutions are a public good and thus cannot be relied solely on market
competition. Clearly, competition is essential for weeding out ineffective and inefficient
institutions, but it is the state that determines the outcome of market competition by setting
up the framework within which market forces can and do operate (Toye 1995). There may
be no ready-made answers to what this framework is for a particular country at a given
point in time. For whatever the reasons, some societies create new institutions and prosper
when faced with new economic opportunities and constraints imposed by economic and
political forces (Platteau 2000). Whether Korea will turn out to be one of such societies
remains to be seen.

17 Unlike goods and services that people buy and sell on the market, institutions are “cultural embodiments”
that reflect the value systems and historical antecedents of the societies in which they prevail. This makes it
difficult to transplant the institutions that have worked well in one society to another that has a different history
(Platteau 2000)
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CHAPTER 8

What Happened to Efficiency and Competition after Bank Mergers
and Consolidation in Korea?

Kang H. Park
Missouri State University, USA

Abstract

Market concentration in the Korean banking industry has markedly increased since the
financial crisis of 1997-1998 because of M&As, P&As, and consolidation of banks. With
this change, there has been a growing concern over market power in the Korean banking
sector. We examine the effects of market concentration on bank efficiency and
competition for the period of 1992-2006. Three different indicators of bank inefficiency are
used in this study, including X-inefficiency that is derived from the directional technology
distance function. This method treats nonperforming loans as an undesirable by-product
inevitably arising from the production of loans. The level of competition is measured by the
H-statistic of the Panzar-Rosse model and the level of the net interest margin and its
standard deviation.

Empirical results indicate that market concentration has not improved bank efficiency
through scale economies or scope economies. Instead, recent mergers, acquisitions and
consolidation of banks resulted in an increase in inefficiency measured by the three
different indicators: X-inefficiency, labor inefficiency and asset inefficiency. While an
increase in market share of individual banks improved bank efficiency, an increase in the
overall market concentration ratio resulted in lower efficiency. Our study also finds that
the Korean banking sector has been monopolistically competitive throughout the sample
period except for the crisis period according to the H-statistic. Although an increase in
market concentration ratio has not changed the overall level of bank competition, it has a
positive significant effect on the level of the average interest margin.

JEL classification: G21, L10

Key words: bank consolidation, market concentration, competition, efficiency, Korean
banks,
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I. Introduction

During the last two decades a fundamental change in banking market structure
occurred in many countries through mergers and acquisitions (M&As), purchase of assets
and assumptions of liabilities (P&As) and consolidation under financial holding companies.
Financial deregulation and financial globalization accompanied by advance in information
technology triggered fierce competition among banks and necessitated M&As, P&As and
consolidation in the world to reduce risk through business diversification and take
advantage of scale economies. Korea is no exception. Over the last twenty years the Korean
banking system went through many changes: financial deregulation, financial crisis, and
restructuring. In this process, market concentration initially decreased as the number of
banks increased due to financial deregulation prior to the Asian financial crisis of 1997-1998,
but, after the crisis, the concentration ratio increased because of a decline in the number of
banks due to bank closures and creation of mega banks through bank mergers, acquisitions
and consolidation. The structural reform after the financial crisis introduced the financial
holding company system and allowed mergers among larger banks, resulting in a few
super-size banks.

Park and Weber (2006a) estimate Korean bank inefficiency and productivity change for
the period 1992 to 2002. These estimates are derived from the directional technology
distance function. Their method controls for loan losses that are an undesirable by-product
arising from the production of loans and allows the aggregation of individual bank
inefficiency and productivity growth to the industry level. Their findings indicate that
technical progress during the period was more than enough to offset efficiency declines so
that the banking industry experienced productivity growth. Park (2009) examines market
concentration and competition in the Korean commercial banking market for the period of
1992-2004. The H-statistic of the Panzar-Rosse model indicates that the Korean commercial
banking market was monopolistically competitive during the pre-crisis period and the
post-crisis period with temporary deviation to the level of perfect competition during the
crisis period. However, the crisis period could not pass the equilibrium condition test.
The author concludes that increased concentration has not lessened the overall level of
competition in Korea.

This paper is built upon Park and Weber (2006a) and Park (2009), but extends further
to examine the effects of M&As, P&As and consolidation and the subsequent increase in
market concentration on efficiency and competition in the Korean banking sector, using
1992-2006 data. While the previous two papers focus on measurement and changes in the
levels of efficiency and competition of Korean banks, this paper examines what are the
main determinants of the levels of efficiency and competition and how significant the
effects of market concentration are in the Korean banking industry. Furthermore, updated
data are used in this study. Section 2 describes the activities of Mé&As, P&As and
consolidation occurring in the Korean banking sector and the resulting trend in market
concentration during the sample period. Section 3 introduces the directional technology
distance function used to estimate efficiency and analyzes the effects of market
concentration on efficiency. Section 4 discusses the method used to measure the degree of
competition and then estimates the effects of market concentration on competition. In the
final section we offer a summary of our work and draw conclusions.
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II. M&As, P&As, Consolidation and Market Concentration

Market concentration can be measured in a number of ways. The most straightforward
method is to calculate what share of the industry’s output is sold by a few dominant firms.
This top k-firm concentration ratio (CRk) is used by the Korean government to determine
the degree of anti-competition of a proposed merger. The Fair Trade Commission in
Korea regards a market with CR1 greater than 50% or CR 3 greater than 70% as a highly
concentrated market.  Another formula now widely used is the Herfindahl-Hirschman
index (HHI), and the US Department of Justice used this index in its antitrust policy.
Table 1 presents the number of banks, HHI and CR3 of total assets, total loans and total
deposits for the period of 1992-2006. HHI is measured by the sum of the squares of each
bank’s market share in total industry assets, loans or deposits.

Table 1. Trend of Market Concentration in the Korean Banking Industry

# of Banks | Total Assets Total Loans Total Deposits

Year HHI CRs HHI CRs HHI CRs

1992 24 876.06 36.42 945.35 39.04 832.11 34.27
1993 24 827.22 34.69 897.83 36.94 789.16 33.10
1994 24 787.92 33.15 825.57 34.40 761.48 31.85
1995 25 714.79 30.15 742.38 30.36 703.21 28.88
1996 25 706.56 29.78 740.30 30.63 698.79 29.30
1997 26 664.23 28.32 704.33 29.37 662.33 28.07
1998 21 807.75 34.46 770.40 3641 779.38 32.86
1999 17 936.73 38.67 1021.24 45.03 942.30 40.24
2000 17 982.71 40.99 1062.20 46.49 995.03 4243
2001 15 1441.16 52.23 1623.02 5543 1437.78 52.18
2002 14 1480.98 54.38 1575.62 56.93 1427.62 54.29
2003 14 1407.32 53.18 1498.29 55.71 1403.81 53.97
2004 14 1324.59 51.09 1446.04 54.89 1350.35 52.80
2005 14 1285.58 51.17 1387.38 54.34 1303.57 52.50
2006 13 1466.43 52.27 1551.96 6145 1460.48 57.42

1. Total assets, loans and deposits include both banking accounts and trust accounts.
2. The correlation coefficients among the three HHIs are 0.995 or higher, and the correlation coefficients
among the three CR3s are 0.984 or higher.

There was a decreasing trend of market concentration in all three variables until the
Asian financial crisis of 1997-1998. This trend began in 1982 as financial deregulation
induced entry of new banks and caused fierce competition among the existing banks. Until
the Korean government introduced a series of financial reforms in 1982, the number of
national commercial banks was limited to five while ten much smaller regional banks were
allowed in order to stimulate regional economic development. With financial liberalization,
the number of national commercial banks increased from five to fourteen in 1992, leading
to a decrease in market concentration. Just before the crisis, there was a concern of
overbanking in Korea. However, closures of insolvent banks and mergers with blue-chip
banks after the crisis resulted in a drastic increase in the market concentration ratio.

The change in market concentration after the crisis reflects the structural reform in the
banking sector carried out by the Korean government. The Korean government began a
two-phase financial restructuring. In its first-phase restructuring from 1998 to 2000, three
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types of merger occurred. First, five insolvent banks were merged into five sound banks in
the form of P&As in 1998. Dongwha Bank was acquired by Shinhan Bank, Daedong Bank
by Kukmin Bank, Dongnam Bank by the Housing and Commercial Bank, Kyungki Bank by
Hanmi Bank, and Chung Chong Bank by Hana Bank. Second, involuntary mergers
between three groups of relatively sound banks were initiated by the Korean government.
They are the merger of Commercial Bank of Korea and Hanil Bank to form Hanvit Bank,
the merger of Choongbuk Bank and Kangwon Bank into Cho Heung Bank, and the merger
of the Long-term Credit Bank into Kukmin Bank in 1999. Third, there was one voluntary
merger of two privately-owned banks, Boram Bank merging into Hana Bank. The second
and third types of mergers are in the form of M&As.

The second-phase restructuring that began in 2001 focused on restoring bank
profitability. This structural reform also introduced the financial holding company system
and allowed mergers among larger banks, resulting in a few super-size banks. In 2001,
Woori Holding Co. consolidated the following four banks: Hanvit Bank, Kwangju Bank,
Kyungnam Bank and Peace Bank. In 2002, there was a merger of Kukmin Bank and the
Housing and Commercial Bank, and Shinhan Financial Holding Co. consolidated Shinhan
Bank and the Bank of Cheju. In 2005, Hanmi Bank was acquired by Citi Bank and renamed
as Korea Citi Bank. In the same year, the Standard and Charter Bank acquired Korea First
Bank that was nationalized in 1998 and sold to the Newbridge Capital in 1999 and renamed
it as SC Korea First Bank. In 2006, Cho Heung Bank was merged into Shinhan Bank.

As a result of P&As, M&As and consolidation, the number of banks was reduced and
the average asset size of banks increased. While a few mega banks were established
through mergers, acquisitions and creation of financial holding companies, small regional
banks remained unchanged. The Korean banking industry experienced polarization in
bank size, leading to greater market concentration. Some observers are concerned that this
policy may have a negative effect on competition and efficiency in the Korean banking
industry. The post-crisis period is also characterized by increasing market share by foreign
banks and increasing foreign ownership share of domestic banks.

In summary, the Korean banking sector prior to the crisis could be regarded as a non-
concentrated market with HHI less than 1,000 in total assets, total loans and total deposits
(or with CR3 less than 30%), according to the horizontal merger guideline of the US
Department of Justice. After the crisis, particularly after the second-phase restructuring, the
Korean commercial banking market became a moderately concentrated market with HHI
ranging between 1,000 and 1,800 (or CR3 as high as 61.5% in total loans). Although not
reported in the table, HHI is in excess of 1800 in some specific sub-markets such as loans to
households and deposits in foreign currency. HHI figures of Korea banks are higher than
those of banks in other OECD countries of a similar population size. For example, HHI of
Spanish banks was in the 700s and HHI of Italian banks was in the 600s according to the
2000 data of the European Central Bank. Will creation of mega banks contribute to
improving efficiency and overall competitiveness of the Korean banking industry? Or will
this have a negative effect on competition and efficiency. This paper discusses these issues
and investigates the effects of market concentration on efficiency and competition.
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III. Effects of Market Concentration on Efficiency

There are several methods for estimating efficiency. A frontier cost or production
function is typically used to estimate efficiency (or inefficiency). A stochastic frontier
approach based on parametric estimation decomposes the error term into an inefficiency
component and a random component. There are two stochastic approaches: distribution-
free and distribution-specific. If a distribution-free approach is to be used as in Berger
(1995), then the differences among banks are assumed to be stable over time. The
distribution-free approach requires that banks be in existence for the entire sample period.
It is difficult to apply this approach in the case of the Korean banking sector for the period
of 1992-2006 because of frequent bank entry and exit during this period. If a distribution-
specific approach is used as in Maudos (1998), then it is necessary to know the distribution
for both components of the error term. Without prior knowledge of the distribution,
arbitrary assumptions about its shape are made in most studies.

As a non-parametric approach, data envelopment analysis (DEA) is frequently used.
This approach has the advantage of identifying best practices based upon observed costs
rather than some hypothetical average derided from a given functional form. The DEA
approach assumes that any deviation from minimum cost is due entirely to inefficiency.
Park and Weber (2006a) estimated X-inefficiency from a non-parametric directional
technology distance function and this method is used in this study This directional
technology distance function allows efficiency to be measured for firms that face a
technology where both desirable outputs and undesirable outputs are produced. This
function has been used in measuring the efficiency of firms or industries that generate
polluting by-products in addition to desirable outputs (Chung, Fare, and Grosskopf 1997,
Fare et al. 2005, Yu 2004). For our purpose it is a useful tool for measuring the efficiency of
banks that produce non-performing loans as a by-product of their loan portfolio.

X-inefficiency according to Park and Weber (2006a) is derived from the following
directional technology distance function which seeks the maximum simultaneous
expansion of desirable outputs, contraction of undesirable outputs, and contraction of
inputs for the directional vector, g.

Dr(x',y',b%; g,,9,,9,) =max{B: (x' - Bg,.y’ + Bg,.b' - Bg,) €T'}

Suppose we take the directional vector to be 9=(9:9,9)= (1’1'1). For this
directional vector, the solution to (Al) gives the maximum unit expansion in desirable
output and simultaneous unit contraction in undesirable outputs and inputs that is feasible
given the technology. Other directional vectors can also be chosen. A directional vector
such as g=(x,0,0) gives the percentage contraction in inputs, holding outputs fixed. A
direction such as g=(0,y,b) gives the simultaneous percentage expansion in desirable output
and contraction in undesirable output, given inputs. A bank that produces on the frontier is

efficient with Dr(xy.b:g,, 9y %) = 0. Values of Dr(x.y.b:9,, 9y, gb) >0 indicate

inefficiency for the g-directional vector, and these values are used in this study as X-
inefficiency. See Appendix 1 for more detailed discussions.

Alternatively, a simple, though rudimentary, approach is to approximate operating
efficiency directly from the financial statements of each bank. We use a proxy for labor
inefficiency or operating inefficiency: the operating expenses per employee. Similarly, we
use a proxy for asset inefficiency: the operating expenses divided by total assets. The ratio
of total loans to employees is suggested as a measure of operating inefficiency by Koch and

(A1)
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MacDonald (2003). However, with deregulation and universal banking practice, the
financial intermediation function of banks through loans has weakened. Therefore, it
would be desirable to use total assets that include securities, foreign exchanges and other
investments in addition to loans.

We assume that Korean banks produce five desirable outputs and one undesirable
output, using three variable inputs and one fixed input. The desirable outputs are
commercial loans (y1), personal loans (y2), securities (y3) and demand deposit (y4) and fee
income (y5). In addition to three traditional outputs, we include fee income, following
Roger (1998) and demand deposit, following Tortosa-Ausina (2002). This way of specifying
output is also similar to that of Hao et al. (2001) in their estimation of a cost function for
Korean banks. The undesirable output (bl) is non-performing loans. The three variable
inputs are full-time labor (x1), physical capital which equals the asset value of premises and
fixed assets (x2), and total deposits (x3). The equity capital is treated as the fixed input.

To examine the effects of market concentration on efficiency (or inefficiency) we
estimate the following regression equation.

Eit=a+pkXZXkit +vkXZYk it +0kXZZkt +eit (A2)
where Eit = different efficiency (or inefficiency) indicators of bank i at time t, Xkjit =
bank specific variables of bank i at time t, such as BIS equity ratio, NPL(non performing
loans) SHARE, BRANCH and a dummy variable for regional banks, Yk, it = market
power variables of bank i at time t, such as the market share and HHI. Zkt =
macroeconomic variables such as economic growth rate, inflation rate and a dummy
variable for the crisis period. We use three different indicators of efficiency (or inefficiency)
indicators: X-inefficiency derived from estimation of equation (A1), labor inefficiency
measured by the operating expenses per employee (in log), and asset inefficiency measured
by the operating expenses divided by total assets (in log). We use panel data including all
Korean national and regional banks in operation in any year during the period of 1992-2006.
Data used in this study are from the Bank Management Statistics by the Bank of Korea and
from the financial statements of individual banks.

Table 2. Descriptive Statistics

Variable Minimum Maximum Mean Std. Deviation
Assets Share 2245 29.4781 5.0004 4.9930
Loans Share .0570 33.2854 5.0000 5.3564
Deposits Share .2435 29.4880 5.0001 4.9253
HHI -Assets .0707 1481 .0934 .0270
HHI-Loans .0704 1623 .0993 .0317
HHI-Deposits .0703 1461 .0919 .0273
BIS -10.65 32.16 10.8342 45113
NPL SHARE .1000 24.6000 49732 41862
BRANCH 14 1185 229.87 198.113
Interest Margin -1.88 3.54 1.6306 .7639
X-Inefficiency .00 3.56 .2958 .5408
Labor Inefficiency .2984 14.7542 4.7088 3.4952
Asset Inefficiency .0232 2341 .07819 .0374
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Table 2 shows summary descriptive statistics for the major variables used in this study.

The BIS risk-adjusted ratio of equity capital to total assets (BIS) is used as a control
variable for management risk or for the impact of leverage on efficiency. The BIS risk-
adjusted capital ratio is calculated according to the Bank of International Settlements
guidelines, which assign varying risk weights to different types of assets. The ratio of non-
performing loans to total loans (NPL SHARE) is included to control for the risk effect. The
number of branches (BRANCH) is included to account for the effect of bank networks. A
dummy indicator variable is defined as 1 for regional banks and 0 for national banks to see
the effect of being a regional bank. Market share is measured for three different types of
assets or liabilities; assets share, loans share and deposits share are the bank’s share of total
industry assets, loans and deposits respectively. HHI that measures the degree of market
concentration equals the sum of the squares of each bank’s market share of total industry
assets, loans or deposits. INTREST MARGIN, the net interest margin, is the difference
between the interest rates on loans and securities and the interest rates on deposits and
borrowings. This variable is estimated by the average earnings on assets minus the average
interest expenses on assets. Two macroeconomic variables, economic growth rate and
inflation rate, and one macroeconomic dummy variable indicating the financial crisis
period are used to see macroeconomic effects. The period of 1997-1999 is regarded in this
study as the crisis period. Even though the currency crisis was over in 1998, the bank crisis
continued through 1999.

Table 3A and Table 3B present the estimated results of equation (A2). In the estimation
of panel data, application of ordinary multiple regression techniques may result in omitted
variable bias. Hsiao (1986) demonstrated that pooled OLS results in biased and inconsistent
coefficient estimates because omitted cross-section-specific variables may be correlated
with the explanatory variables. Use of either a fixed-effects model or a random-effects
model can solve this problem. A fixed effects model is commonly used to control for
omitted variables that differ between banks but are constant over time while a random
effects model is used to control for some bank-variant omitted variables and other time-
variant omitted variables. In the absence of prior knowledge about omitted variables, we
estimate both models and run the Hausman test comparing fixed effects vs. random effects.
Based on the Hausman test, we report the fixed effects model only in the following table.
The fixed effects model is usually regarded as more appropriate than random effects model
when population data instead of sample data are used as in our study.
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Table 3A. Panel Regression Results of Equation (A2)
Dependent Variables: Labor Inefficiency and Asset Inefficiency, n = 285

Category Variable 1) | @ | ) ) | ) | 6)
Labor Inefficiency Asset Inefficiency
Bank Variables | BIS -0.028 -0033 -0.027 0.001 -0.001 0.001
(-0.774) (-0.917). | (-0.766) (0.023) (-0.224) (0.001)
NPL 0.162** 0.132** 0.158** 0.005** 0.005** 0.005**
SHARE (4296) | (3468) | (4299) | (12971) | (12.144) | (12.974)
BRANCH | 0.002 0.003* 0.002 0.001** 0.001* 0.001**
(1.354) (2.060) (1.536) (3.267) (2.515) (3.308)
Regional -1.799* | -1.646** | -1.923** 0.010* 0.005
Bank (-4.763) (-4.510) (-5.249) (2.475) (1.255)
Dummy
Market Power Assets -0.043** -0.002**
Variables Share (-2.193) (-3.350)
HHI 66.146** 0.378**
(assets) (15.293) (9.089)
Loans -0.086 -0.002**
Share (-1.550) (-2.610)
HHI 58.786** 0.333**
(loans) (15.283) (8.095)
Deposits -0.73* -0.002**
Share (-2.009) (-3.474)
HHI 67.364** 0.392**
(deposits) (16.000) (8.274)
Macroeconomic | GDP -0.183* | -0.033 -0.185** | -0.001 -0.001 -0.001
Variables Growth (-4.642) (-0.571) (-4.789) (-0.1770) | (-1.890) (-1.780)
Rate
Inflation 0.222** | 0.442 0.157** 0.003** 0.001 0.003**
Rate (3.129) (4.786) (2.766) (3.654) (0.542) (3.960)
CRISIS 3.180** 7.752%* 3.169** 0.034** 0.074** 0.034**
6619) | (7512) | (6753) | (6554) | (6.888) | (6.610)
Adj. R2 0.863 0.863 0.869 0.927 0.929 0.928
F 180.841 169.97 190.68 366.09 352.50 371.84

1. Estimation results of fixed effects model.

are not reported here

2. t values are shown in parentheses.

The coefficients of the constant under the fixed effects model

* and ** indicate significance at the 5% and 1% levels respectively.
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Table 3B. Panel Regression Results of Equation (A2)
Dependent Variable: X-Inefficiency, n = 285

Category Variable 7) I 8 I ©)
X- Inefficiency
Bank Variables | BIS 0.002 0.002 0.002
(1.018) (1.146) (1.092)
NPL SHARE -0.002** -0.003** -0.002**
(-2.126) (-2.254) (-2.198)
BRANCH 0.001** 0.001** 0.001**
(5.338) (5.407) (5.561)
Regional Bank Dummy 0.014 0.013 0.008
(0.740) (0.671) (0.409)
Market Power Assets Share -0.001*
Variables (-2.011)
HHI (assets) 0.272**
(4.387)
Loans Share -0.002**
(-2.867)
HHI (loans) 0.190**
(4.654)
Deposits Share -0.004
(-1.856)
HHI (deposits) 0.271**
(3.775)
Macroeconomic | GDP Growth Rate -0.006 -0.005* -0.006*
Variables (-1.833) (--2.080) (-2.016)
Inflation Rate 0.010 0.010 0.009
(1.724) (1.882) (1.679)
CRISIS 0.030** 0.002** 0.031**
(2.907) (2.222) (2.769)
Adj. R2 0.674 0.681 0.678
F 51.78 57.32 54.33

1. Estimation results of fixed effects model. The coefficients of the constant under the fixed effects model
are not reported here
2. t values are shown in parentheses. * and ** indicate significance at the 5% and 1% levels respectively.

Market power variables show interesting results. An increase in market share by
individual banks contributes to a decrease in X-inefficiency, labor inefficiency and asset
inefficiency while an increase in market concentration causes greater inefficiency. However,
when we add the square term of HHI in the regression equation, significant negative
coefficients are obtained for all the models. Therefore, their relationship is not completely
linear, but of an inverse U-shaped curve, indicating that economies of scale leading to
operating efficiency kick off at a certain level of market concentration.

Among the bank specific variables, BIS turns out to be insignificant in influencing
operating efficiency, asset efficiency or X-efficiency. NPL SHARE has definitely a positive
effect on operating costs and thus inefficiency as expected. The more branches, the higher
operating cost per worker or asset. Being a regional bank does not affect X-inefficiency or
asset inefficiency, but it has a significant negative effect on labor inefficiency. Regional
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banks are less prestigious and less competitive compared to national banks, and they tend
to spend less on employee compensations and other overhead costs. However, lower labor
cost does not necessarily imply higher labor productivity or higher profitability. Park and
Weber (2006b) show that a dummy variable representing national banks has a positive and
significant coefficient in explaining Koran bank profitability.

Among the macroeconomic variables, a dummy variable representing the crisis period
stands out. In all nine different models, CRISIS has a positive significant effect on bank
inefficiency. Both the GDP growth rate and the inflation rate show expected coefficient
signs, a negative effect of the GDP growth rate on inefficiency and a positive effect of the
inflation on inefficiency. However, significance of the coefficients varies among different
model specifications. The explanatory power (Adjusted R2) of Models 1-6 is very high and
that of Models 7-9 is acceptable. In summary, empirical results indicate that market
concentration has not improved bank efficiency through taking advantage of scale
economies or scope economies. Instead, recent mergers, acquisitions and consolidation of
banks led to greater inefficiency in terms of X-inefficiency, labor inefficiency and asset
inefficiency.

IV. Effects of Market Concentration on Competition

In this section we examine the effects of market concentration on the level of
competition among banks. Following Panzar and Rosse (1987), the degree of competition
can be measured as the H-statistic which is the sum of the elasticities of the revenue with
respect to input prices.

H =X (dR/owi) (wi/R) (B1)
where wi is ith input price. Panzar and Rosse (1987) show from the profit maximization
condition that the H-statistic is equal to unity (H =1) in a perfectly competitive market, and
less than or equal to zero (H < 0) under monopoly. Although the Panzar-Rosse article also
shows that 0<H<1 could be consistent with oligopolistic behavior, it is common to regard
0<H<1 as the condition of Chamberlinian monopolistic competition. The H-statistic can
be derived from the following reduced-form revenue equation.

In(Rit) = a + p1 In(wl,it) + P2 In(w2,it) + B3 In(w3,it) + yk X zk + e it (B2)
where Rit is bank i's revenue at time t, w1 is the input price of labor, w2 is the input price of
capital, w3 is the input price of funds, and zk is a vector of control variables affecting the
bank’s revenue function.

The H-statistic is the sum of p1, p2 and 3. wl,it (The unit labor cost) is measured by
the ratio of personnel expenses to the number of employees, w2,it (the unit capital cost) is
measured by the ratio of depreciation allowance and other maintenance costs to total fixed
assets, and w3,it (the unit funding cost) is measured by the ratio of interest expenses to
the sum of total deposits and borrowings. Several control variables are included in the
model. Total assets (ASSET) are included to see the size effect. BRANCH is not included in
the model because of its high correlation with ASSET. The ratio of non-performing loans to
total loans (NPL SHARE) is included to control for the risk effect. The BIS risk-adjusted
capital ratio (BIS) is alternatively used as a control variable for credit market and
operational risk. There has been weakening of the financial intermediation function of
banks in Korea over time. The ratio of non-interest revenue to total revenue (NINT) is
included to reflect the effect of changing financial intermediation or diversification.
Traditionally Rit (revenue) is typically measured by interest revenue or its ratio to total
assets, presuming that the main function of banks is financial intermediation. However,
with weakening of financial intermediation in recent years and diversification of bank
assets, total revenue or its ratio to total assets is used in some studies. In this study we use
both interest revenue (IR) in log and total revenue (TR) in log.



136 2010 KDI Journal of Economic Policy Conference " Financial Stability and Sustainable Development"

Park (2009) estimated the H-statistic with the data from Korean banks for the period of
1992-2004. This study extends Park (2009) further by adding data of two more recent years
when bigger mergers occurred. In addition, we not only estimate the degree of competition,
but also examine what are the major determinants of the degree of competition. Even
though the fixed effects model is usually regarded as more appropriate than random effects
model when population data instead of sample data are used as in our study, we use both
fixed and random effects models for comparison purpose.

The estimation results of the tests of competitive condition (the H-statistic) are given
in Table 4. The Wald test rejects the hypothesis of monopolistic market structure (H=0) at
the 1% level. It also rejects the hypothesis of perfectly competitive market structure (H=1) at
the 1% level. Bikker et al. (2006, 2009) reported that overestimation of H-statistic is possible
in the Panzar-Rosse model when the regression includes a scale variable such as the asset
size. However, the H values, with exclusion of ASSET from the model, show similar test
results with no indication that inclusion of a scale explanatory variable causes a serious
overestimation of the level of competition that would affect the test results. For example,
the H-value with the fixed effect model changes from .776 to .745 for InIR and from .753
to .736 for InTR. Instead, when the scale variable, ASSET, is excluded, the unit capital cost
exerts significant positive effect on revenue. wl,it and w3,it are positive and statistically
significant, indicating that an increase in unit costs of labor or funds leads to higher
revenue. w2,it is not statistically significant. All control variables have expected signs.

Table 4. Estimation Results of Equation (B2)
Dependent variables: InIR and InTR, n=285

Fixed Effects Model Random Effects Model
InIR InTR InIR InTR
Constant -0.256** -0.277**
(-1.917) (-1.895)
InW; 0.126*** 0.127%** 0.130%** 0.123%**
(7.325) (7.053) (8.736) (8.462)
InW, -0.003 0.005 0.022 0.028
(-0.083) (0.313) (0.978) (1.531)
InW3 0.647** 0.648%** 0.654*** 0.656***
(29.969) (28.121) (29.562) (28.934)
InASSET 0.947%* 0.942%** 0.931%** 0.929%*
(44.757) (43.151) (47.001) (46.082)
NINT -0.365%** 1.276%** -0.389%** 1.205%**
(-5.769) (21.737) (-6.519) (20.542)
NPL SHARE -0.002 -0.001 -0.001 -0.000
(-1.306) (-0.848) (-0.775) (-0.412)
BIS 0.011*** 0.012%** 0.012%** 0.014***
(7.915) (8.231) (8.783) (8.812)
ADJ. R? .997 .997 0.997 .997
H statistic 0.776*** 0.753%** 0.812%** 0.822%**
(24.192) (24.828) (26.553) (26.678)
Wald test: H=0 537.27%** 551.35%** 665.89*** 636.29%**
(p-value) (0.000) (0.000) (0.000) (0.000)
Wald test: H=1 62.34*** 47.71%** 42.63%** 36.47%+*
(p-value) (0.000) (0.000) (0.000) (0.000)

1. The coefficients of the constant under the fixed effects model are not reported here.
2. t values are shown in parentheses. *, ** and *** indicate significance at the 10%, 5% and 1% levels
respectively.
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To see how the H values changed over time, the H-statistics are estimated for moving
three-year time periods, that is, 1992-1994, 1993-1995, 1994-1996 and so on. The estimation
results of the H values that are reported in Table 5 along with HHI indicate that market
concentration did not affect the competition level in the Korean banking industry. The
correlation coefficient between HHI and the H statistic for InIR is -0.002 while correlation
coefficient between HHI and the H statistic for InTR is -0.196, which indicates no or very
low correlation between market concentration and competition.

Table 5. Market Concentration and Competition Level of Korean Banks

Year HHI - Total Loans H-statistic with InIR H-statistic with InTR
1992-1994 889.58 0.520 0.543
1993-1995 821.93 0.609 0.623
1994-1996 769.42 0.525 0.554
1995-1997 729.00 0.410 0.461
1996-1998 738.34 0.877 0.924
1997-1999 831.99 0.884 0.944
1998-2000 951.28 0.751 0.780
1999-2001 1235.49 0.690 0.675
2000-2002 1420.28 0.672 0.664
2001-2003 1565.64 0.636 0.642
2002-2004 1506.65 0.638 0.598
2003-2005 1443.90 0.627 0.608
2004-2006 1461.79 0.641 0.613

1. H-statistic is estimated from fixed effects models.
2. The correlation coefficient between HHI and the H statistic for InIR is -0.002 while correlation coefficient
between HHI and the H statistic for InTR is -0.196.

For only the two periods, 1996-1998 and1997-1999, the hypothesis of perfectly competitive
market structure (H=1) cannot be rejected at the 1% level. It can be inferred from the
empirical results that the Korean commercial banking market was monopolistically
competitive during the pre-crisis period and the post-crisis period, while its level of
competition increased to the level of perfect competition during the crisis period, which
might be due to breakdown of old connections among banks, making collusion more
difficult. However, these two periods could not pass the equilibrium condition test.

As an alternative way of examining the degree of competition, we now turn to the
interest margin. The average interest margin tends to increase when the market power in
the banking industry increases. With polarization of bank size, the standard deviation of
the net interest margin may also increase, resulting in higher margins for dominant banks
and lower margins for less dominant banks. The data show that the average net interest
margin for all banks declined during the crisis period, particularly in 1998, but returned to
the pre-crisis level of about 2% in 2003 and then a little higher since then as shown in Figure 1.
The standard deviation declined mildly over the period even though there were jittery
fluctuations during the crisis period (from 0.766 in 1992 to 0.496 in 2006). A similar trend in
both variables is found for both regional and national banks. However, a steady increase in
both the interest margin and its standard deviation in the last two years may suggest that
the effect of increased market power through Mé&As and consolidation on the interest
spread might have begun to be realized as some have expressed their concerns over
increased market power.
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Figure 1. Regional and National Banks: Interest Margin and S.D.
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To further examine the effect of increased market concentration on the average net
interest margin, we estimate the following regression equation.

Mit=a+ pkZ Xkit +ykZ Yk, it +8kXZZkt +eit (B3)
where Mit = the average net interest margin of bank i at time t, Xk,it = bank specific variables
of bank i at time t, such as BIS equity ratio, NPL(non performing loans) SHARE,
BRANCH, and a dummy variable for regional banks, Yk, it = market power variables of
bank i at time t, such as the market share and HHI. Zk,t = macroeconomic variables such as
economic growth rate, inflation rate and a dummy variable for the crisis period.
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Table 6. Panel Regression Results of Equation (B3)
Dependent Variable: Interest Margin, n = 285

Category Variable @ ) (3)
Bank Variables BIS 0.064** 0.062** 0.064**
(8.880) (8.420) (9.001)
NPL SHARE -0.024** -0.023** -0.025**
(-3.270) (-2.973) (-3.302)
BRANCH 0.001** 0.001** 0.001**
(4.788) (4427) (4478)
Regional Bank 1.151** 1.141* 1.148*
Dummy (15.343) (15.267) (15.512)
Market Power Assets Share 0.052**
Variables (7.211)
HHI (assets) 3.104**
(3.772)
Loans Share 0.045**
(6.770)
HHI (loans) 3.191%
(4.354)
Deposits Share 0.053**
(7.354)
HHI (deposits) 3.064**
(3.765)
Macro GDP Growth Rate 0.002 -0.003 0.001
Variables (0.238) (-0.241) (0.183)
Inflation Rate 0.009 0.022 0.010
(0.661) (1.175) (0.726)
CRISIS -0.087 -0.189 -0.091
(-0.912) (-0.928) (-0.953)
Adj. R2 0.947 0.947 0.947
F 531.39 505.33 537.87

1. Estimation results of fixed effects model. The coefficients of the constant under the fixed effects model are
not reported here
2. t values are shown in parentheses. * and ** indicate significance at the 5% and 1% levels respectively.

Table 6 shows the estimation results of equation (B3). As explained earlier, we report
the fixed effects model only because the fixed effects model is usually regarded as more
appropriate than random effects model when population data instead of sample data are
used as in our study. Market share or market concentration is measured for three different
types of assets or liabilities: total assets, total loans, and total deposits. Their estimation
results are presented in Models 1-3. Two market power variables are used: market share of
each bank and HHI indicating the overall degree of market concentration. The market
share, whether it is measured in total assets, total loans or total deposits, has a positive and
significant effect, and so does HHI.

All bank specific variables have significant effects on the average interest margin in all
three models. BIS has a significant positive effect and is consistent with the signaling theory,
which suggests that a higher equity ratio increases confidence among bank customers,
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leading to higher interest spread. NPL SHARE has a significant negative effect as expected.
Loans are the major income-earning asset of banks and higher percentage of non-performing
loans negatively affect the interest spread. BRANCH shows a positive and significant
influence on interest spread through bank network effect.

A dummy variable differentiating regional banks (Regional banks =1) from national
banks is positive and significant. The average interest margin for regional banks is usually
higher than that for national banks because interest rates for SMEs typically serviced by
regional banks include larger costs and risk premiums than interest rates for corporate
loans typically serviced by national banks. This is evident in Figure 1. On the other hand, all
macroeconomic variables have no significant effects on the average interest margin. CRISIS
that has a significant effect on bank inefficiency is not significant in explaining the interest
spread. The explanatory power of Models 1-3 (Adjusted R2) is very high. It can be inferred
from the empirical results that the bank mergers that have taken place so far have increased
market concentration and that the increase in individual bank’s market share and overall
increase in market concentration is positively correlated with increased average interest
margin.

V. Conclusions

While market concentration in the Korean banking industry decreased during the pre-
crisis period due to financial deregulation, it has markedly increased since the crisis of
1997-1998 because of M&As, P&As of banks and consolidation of banks under financial
holding company system. With this change, there has been a growing concern over market
power in the Korean banking industry. In this study we examined the effects of the increase
in market concentration on bank efficiency and competition.

The collusion theory suggests that mergers and consolidation might be initiated by
banks in order to extract consumer surplus, and the result would be higher prices to
consumers and socially inefficient allocation of resources. Empirical results indicate that
market concentration has not improved bank efficiency through scale economies or scope
economies. Instead, recent mergers and consolidation of banks resulted in an increase in
inefficiency regardless of different indicators of inefficiency used: X-inefficiency, labor
inefficiency or asset inefficiency. While an increase in market share of individual banks
improved bank efficiency, the overall market concentration ratio measured by HHI resulted
in lower efficiency. These findings come with comforting news that the relationship between
market concentration and inefficiency is not completely linear, but of an inverse U-shaped
curve.

The bank mergers and consolidation that have taken place so far have not realized
scale economies by rationalizing their operations or scope economies by rationalizing their
business activities. Market concentration has not contributed to efficiency through these
scale and scope effects. Our study also finds that the Korean banking industry has been
monopolistically competitive except for the crisis period. Although an increase in market
concentration has not changed the overall level of competition measured by the H-statistic,
market concentration has raised the average interest margin. Therefore, a growing concern
over market power in the Korean banking industry is worth to note.

The findings in this study are tenuous, given the following constraints. First, the
Korean banking industry experienced a sudden change from a non-concentrated market to
a moderately concentrated market in a very short time period and it is still in a transitory
period. Second, most mergers and consolidation, especially the big ones, occurred towards
the end of the sample period, and we may need data of a few more additional years to
analyze the full effects of these mergers and consolidation on efficiency and competition.
Third, the inverse U-shaped curve relationship between market concentration and inefficiency
deserves further investigation.
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Appendix 1: Directional Technology Distance Function

y e RY beR’

+ denote a vector of desirable outputs, + denote a vector of
x e R"

Let

undesirable outputs, and denote a vector of inputs. Production takes place in
t=1,...,T periods by k=1,...,K banks. Therefore, an observation on bank k in period t is
(yt , bt , Xt )
represented by 7k’ Tk Tk /|
The technology, T, is the set of desirable outputs, undesirable outputs, and inputs such
that the inputs can produce the outputs and is represented by

T ={(x,y,b): x can produce (y,b)} (C1)

We assume the technology is convex and compact, and satisfies the condition of no
free lunch.

We use data envelopment analysis (DEA) to represent the technology. The piece-wise
linear constant returns to scale DEA technology for period j is usually written as

_ Ko Koo Ko _

TI={(x,y,0): D z)x) <x, D z}ly} 2y, > z}0) =b,z) >0,k =1,..,K}

k=1 k=1 k=1 (C2)

To address the concern of Kumar and Russell (2002) we modify the technology so that

combinations of inputs that could produce the desirable and undesirable outputs in

previous periods are feasible in the current period. The modified technology takes the
form:

TI={(x,y,b): ;

t ~ L
z; >0,k=1..,Kt=1..,j} (C3)

The best-practice technology is constructed from observations on all K banks in the
current period, j, and each of the preceding periods, t<j, and is such that no less input can
be used to produce no more desirable output and an equal amount of the undesirable
output than a linear combination of observed inputs, desirable outputs, and undesirable

t
outputs. The intensity variables, Z , serve to form linear combinations of observations
from the current and past periods. Constant returns to scale are imposed by constraining
the intensity variables to be non-negative.

So that we might illustrate the technology in two-dimensional diagrams, we introduce
three other sets that are equivalent representations of the technology. Dropping the time
superscript and holding undesirable outputs constant, the set V(b) gives the set of inputs
that can produce desirable outputs and is represented as

V(b)={(x,y):(x,y,b) T} (€4

An output possibility set P(x), gives the set of desirable and undesirable outputs that
can be produced from a given level of inputs:

P(x)={(y,0):(x,y,b) eT}. (C5)

izf(xf( <X, iizﬁyi >y, ZJ:ZK: z,b, =b,
k= k=

1 t=1 k=1 t=1 k=1
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Finally, the desirable output requirement set is the set of inputs and undesirable
outputs that are feasible given desirable outputs:

L(y) ={(xb): (x y.b) €T}, <o

The three technology sets are depicted in Figure A and Figure B. Each set is bounded.
For the set V(b), the horizontal extension to the east indicates that there is an upper bound
on the amount of desirable output, y, that can be produced from input, x, given undesirable
output b. For the output set P(x), finite amounts of input can only yield finite amounts of
desirable and undesirable outputs. For the set L(y), there is a lower bound on the amount of
undesirable output produced and input used given an amount of desirable output. We also
note that the pseudo-isoquant for V(y) can be backward bending because the undesirable
output satisfies only weak disposability. Given the technology represented by the sets in
Figure 1, suppose we observe a bank, represented by point A. Clearly bank A produces off
the frontier of the technology set and is inefficient. That is, bank A should be able to use
less input and produce more desirable output and less undesirable output given the
technology. To measure inefficiency we use the directional technology distance function
proposed by Chambers, Chung, and Fire (1996) as a generalization of the Luenberger (1992)

benefit function. Let 9=(9,9,:9) represent a directional vector. The directional
technology distance function seeks the maximum simultaneous expansion of desirable
outputs, contraction of undesirable outputs, and contraction of inputs for the directional
vector, g. This function takes the form:

Dr (X, Y,5; 0,,0,,0,) =max{: (= 59,y + £9,,b— Bg,) € T} -

Adding back the time superscript, the directional technology distance function for
bank A in period j is estimated via DEA as:

N ) K )
Dr(x,¥,b;9,,9,.9,) =max{B:>"> 7% <xi-f9,,
t=1 k=1
i K _ i K _
DY iy =yi+B9,, D> b =bl- B9, 7, 20,k =1,.., K, t=1,.., j}
t=1 k=1 t=1 k=1 (C8)

Suppose we take the directional vector to be 9=(909,:9,)=(L1L 1). For this
directional vector, the solution to (C8) gives the maximum unit expansion in desirable
output and simultaneous unit contraction in undesirable outputs and inputs that is feasible
given the technology. Other directional vectors can also be chosen. A directional vector
such as g=(x,0,0) would give the percentage contraction in inputs, holding outputs fixed.
A direction such as g=(0,y,b) would give the percentage expansion in desirable output and
contraction in undesirable output, given inputs.

The directional technology distance function is a generalization of Shephard output or
input distance functions. Shephard's input distance function is defined as

D, (y, %,b) = max{1: > e L(y)}
A (C9)
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The Shephard input distance function seeks the maximum proportional contraction of
inputs that can still produce the output vector (y,b) and can be derived from the directional

distance function by setting 9=(x00) . That is,

= 1
D, (x,y,b;x,0,0)=1-———
' D, (y,%,b) 10)
Shephard's output distance function is defined as
D, (X, y,b)=min{o: (v.0) e P(x)
6 (C11)

The reciprocal of the output distance function yields the proportional expansion in
desirable outputs and undesirable outputs that is feasible given inputs. The output distance

function can be obtained from the directional distance function by setting 9=(0y,-b) :

- 1
B, (%, y,b;0,y,-b) =——=———1

We note that we take a negative direction for the undesirable output since our

definition in (C7) subtracts A9y in computing the directional distance function. While the
Shephard output distance function can be used to measure bank efficiency, banks are
generally not interested in maximizing desirable and undesirable outputs simultaneously.
Instead, banks seek to expand desirable outputs and contract undesirable outputs, such as
non-performing loans providing the rationale for our use of the directional distance
function.

When all banks are evaluated for a common direction, Fare and Grosskopf (2004) show
that an industry measure of inefficiency can be obtained as the sum of each firm's
directional distance function. Here we note that although Shephard output or input
distance functions can be derived from the directional distance function, these Shephard
distance functions use directional vectors that are not common for all firms and thus cannot
be aggregated to the industry level.
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Figure A. The Bank Production Technology (T) and the Directional Distance
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Abstract

We identify three general forms of asymmetry that may characterise a wide range of
economic processes: reaction asymmetry, adjustment asymmetry and locational asymmetry.
The first relates to the possibility that the long-run response of one variable to another may
be regime sensitive. The second refers to the case in which the pattern of dynamic
adjustment to long-run equilibrium may be state-contingent. The third relates to the notion
that an economic relationship may depend upon which conditional quantile of the
dependent variable a given observation belongs. Based on a synthesis of the nonlinear
ARDL (Autore-gressive Distributed Lag) model developed by Shin, Yu and Greenwood-
Nimmo (2009) and the quantile regression approach of Koenker and Bassett (1978), we
develop a new empirical framework capable of coherently and simultaneously modelling
these three asymmetries. The application of this model to US monetary policymaking over
the period 1964q2-2008qg2 reveals the following phenomena: (i) The Fed responds linearly
to both output and inflation, and does not adhere to the Taylor principle in the lower
quantiles of the interest rate, mainly due to the proximity of the zero lower nominal bound;
(ii) Between the fortieth and eightieth quantiles, the Taylor principle is upheld for positive
inflationary shocks only. Meanwhile, we note significant responses to both positive and
negative output gap shocks, with a marked negative asymmetry, suggesting that the Fed
acts as an inflation hawk while also displaying a marked tendency toward growth-fostering
policies; (iii) Finally, for the uppermost quantiles, we find evidence of very aggressive
policy responses to positive and negative inflation and output gap shocks in the context of
profound response asymmetry. Hence, we conclude that the degree of policy aggression is
a monotonically increasing function of the conditional quantile of the interest rate, and that
the common practice of confining one’s attention to the conditional mean of the dependent
variable may obscure important underlying asymmetric effects.

Keywords: Nonlinear ARDL Model, Quantile Regression, Dynamic Multipliers,
Reaction Adjustment and Locational Asymmetries, Asymmetric Central Bank Preferences.

JEL Classifications: C22, C51, E58.
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I. Introduction

The analysis of non-linearities in the reaction function of the central bank is a young
but vibrant science. We identify three general forms of asymmetry that may characterise
monetary policy: reaction asymmetry, adjustment asymmetry and locational asymmetry.
The first relates to differential interest rate long-run responses that may be elicited by
heterogeneously positive or negative shocks to a given variable. The second describes the
differential speed of interest rate to its equilibrium under various regimes. The third is
associated with the notion that the reaction of the central bank to the inflation and output
gaps may depend on the current location of the interest rate within its conditional
distribution.

Our goal in this paper is to develop a general framework for asymmetric modelling
that nests each of these three forms of nonlinearity as a special case. Essentially, this
involves combining established approaches to short-run asymmetric modelling and long-
run asymmetric modelling with the quantile regression approach popularised by Koenker
and Bassett (1978). However, even ignoring the quantile extension, combining regime-
switching short- and long-run models is likely to be non-trivial when the transition
function is not common to both the short- and long run (Saikkonen, 2008). We approach
this issue pragmatically following the asymmetric ARDL approach originated by Shin, Yu
and Greenwood-Nimmo (2009, hereafter SYG) which combines adjustment asymmetry
with reaction asymmetry subject to a common transition function (in this case we impose a
common known threshold value of zero in the construction of partial sum processes). One
of the principal benefits of this approach is that, quite unlike the popular Markov switching
or smooth transition models, it is easily estimable by standard OLS. This simplicity renders
it an ideal candidate for extension to the quantile case.

We apply both the standard nonlinear ARDL model estimated at the conditional mean
of the interest rate distribution (the NARDL-M model) and its quantile extension (the
NARDL-Q model) to the analysis of US monetary policy between 1964q2 and 2008q2. In the
NARDL-M framework, we are unable to reject the null hypothesis of long-run reaction
symmetry with respect to both inflation and output gaps. Furthermore, the null hypothesis
of short-run symmetric adjustment cannot be rejected in relation to the output gap. This
would typically lead us to conclude that the Federal Reserve has acted in a linear fashion in
the long-run during this time but that it’s interest rate response to inflationary shocks has
been more rapid than in the case of disinflationary shocks. However, the NARDL-Q
specification estimated on a range of quantiles reveals pronounced locational asymmetry at
higher levels of the interest rate. Our results indicate that the Fed has reacted very
cautiously and in a linear fashion when the interest rate is low but that its policy response
to both inflation and output gaps has been considerably more aggressive and markedly
asymmetric when the interest rate is at higher levels. Hence, we conclude that the failure to
account for locational asymmetry may mask other forms of asymmetry.

The paper proceeds in 5 sections. Section 2 reviews the existing literature on
asymmetric central bank preferences, asymmetric policy adjustments and locational
asymmetries in monetary policymaking. Section 3 introduces the asymmetric ARDL model
and its quantile extension and offers a brief discussion of the different forms of asymmetry
that can be modelled in this way. Section 4 presents the results of both the standard
NARDL-M and NARDL-Q models of the reaction function of the Federal Reserve between
196492 and 2008q2. Section 5 concludes.
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II. Asymmetric Monetary Policy

The ubiquitous Taylor (1993) rule models the central bank interest rate decision as a
linear function of inflation relative to target (the inflation gap) and output relative to
potential (the output gap). Underlying this framework is the assumption that the
policymaker strives to minimise a quadratic loss function in the inflation and output gaps.
Recently, however, a growing body of literature has promoted the notion that the policy
rule may be non-linear and the loss function non-quadratic (Blinder, 1997; Granger and
Pesaran, 2000; Cukierman and Muscatelli, 2008). Chief among the reasons for this non-
linearity are the notion that correcting a negative output gap may be more difficult than
closing a positive output gap (the ‘pushing on a string’ argument) and the possibility that
inflation may have a tendency to rise more easily than it falls (the rationale for inflation-
hawkism).

Nobay and Peel (2003) demonstrate that the optimal policy solution in a theoretical
framework in which policymakers preferences are modelled asymmetrically involves both
an inflation target and a linear Walsh (1995) contract. They conclude that asymmetric
modelling adds realism to the analysis of monetary policy and that it may yield results
distinctly inconsistent with the case of quadratic preferences. Furthermore, Siklos and
Wohar (2005) extend the authors” work and argue that the careful construction of
asymmetric error-correction models can potentially overcome the problems associated with
breaks in the structure of the underlying data. The motivation for the development of
asymmetric models is apparent.

An early and notable contribution to the empirical literature was made by Ruge-
Murcia (2003). Based on a simple game-theoretic framework in which positive and negative
inflationary gaps can be weighted differently by policymakers, the author finds that
estimated asymmetric reactions functions for Canada, Sweden and the UK yield results that
are quantitatively distinct from those of a symmetric specification. He concludes that
asymmetric preferences may explain the negative mean of the inflation gap in these three
countries.

Dolado, Mar1a-Dolores and Naveira (2005) employ a novel approach in which the loss
function of the central bank remains quadratic but the specification of the Phillips curve is
nonlinear. They demonstrate that this framework also generates nonlinearity in the reaction
function of the central bank. Using the Euler equation approach associated with Clarida,
Gal1 and Gertler (1998) as well as the ordered probit approach suggested by Dolado and
Mar“1-Dolores (2002), the authors find substantial evidence of nonlinearities in Germany,
France and Spain but not in the USA. In particular, their results indicate that European
central banks have systematically responded more strongly to positive than negative
inflation and output gaps. They attribute this finding to labour market rigidities present
only in the European countries.

Asymmetric preferences have been widely modelled as threshold effects. Bec, Salem
and Collard (2000) use the lagged output gap to determine threshold transitions in a STAR
framework and find that the interest rate response to inflation is stronger in a recessionary
environment than a boom environment. Martin and Milas (2004) assume that regime
transitions are governed by a quadratic logistic function in expected inflation. Using this
approach, they find that the Bank of England has pursued an asymmetric policy in which
positive inflation gaps attract a more aggressive response than negative gaps. Moreover,
their results indicate that the Bank adopted a de facto target band of 1.4% - 2.6% between
1992 and 2000. Bunzel and Enders (2005) estimate a simple threshold model and find that
the Greenspan Fed did not responded to inflation below a threshold of approximately 2.3%
but that an inertial Taylor-type rule has characterised its behaviour at higher rates of
inflation. Similarly, Petersen (2007) finds that the Fed followed a nonlinear Taylor rule
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under both Volcker and Greenspan but that monetary policy was linear in the pre-Volcker
era. More specifically, he finds that, since 1985, the Fed has reacted more aggressively to
inflation when it is at higher levels than when the price-level is growing slowly, with the
transition from low to high inflation occurring between 3.3% and 3.8% in his smooth
transition framework. This leads him to conclude that nonlinearity is associated with
enlightened policymaking.!

A voluminous literature has grown around the notion of temporal change in the policy
reaction function, perhaps driven by changes in the mandate of the central bank or in the
nature of the macroeconomy. A recent example is provided by Raggi, Greco and
Castelnuovo (2008), in which the authors estimate a Taylor rule with time-varying trend
inflation where transitions between active and passive monetary policy regimes are
governed by an unobserved underlying Markov chain. In order to estimate their model, the
authors employ the popular Gibbs sampler in a Bayesian MCMC approach. Their results
strongly suggest that the inflation target in the USA has been time-varying. Moreover, their
state probabilities indicate, to a first approximation, that US monetary policy was passive
between 1968 and 1975 and 1980-85 but that a modified Taylor principle was upheld
elsewhere.

Subject to the feasibility of an appropriate mapping between the time index and the
covariates of the reaction function, such intertemporal regime-switching models can be
related approximately to the asymmetric models discussed above. The general consensus to
emerge from the regime-switching literature is that US monetary policy became increasingly
anti-inflationary in the Volcker-Greenspan era?. Moreover, a crude generalisation of the
historical experience of US monetary policy may be that the Burns-Miller period was one of
high inflation and a volatile output gap, the Greenspan-Bernanke era has been one of low
inflation and greater economic stability (until recently at least) and the Volcker years
account for the transition. Hence, it seems likely that results similar to those adduced by
Raggi et al. could be achieved by a model in which state transitions are determined
according to the behaviour of these core macroeconomic variables.

The papers surveyed above have dealt variously with what were termed reaction
(long-run) and adjustment (short-run) asymmetries in the opening paragraph of this paper.
However, it is possible that the response of the central bank to the inflation and output
gaps may also depend upon the level of the interest rate itself. This natural means by which
to investigate such locational asymmetry is by use of the quantile regression approach
associated originally with Koenker and Bassett (1978) and subsequently with Koenker and
Hallock (2001) and Koenker and Xiao (2006).

Symmetric quantile regression models have been widely used in a number of fields,
notably the analysis of stock market returns (e.g. Barnes and Hughes, 2002) and in labour
economics (e.g.Falaris, 2004; Martins and Pereira, 2004). However, at the time of writing,
we are aware of only two papers that have applied quantile techniques to the analysis of
monetary policy. Mizen, Kim and Thanaset (2009, hereafter MKT) consider the case of
locational asymmetry at the Fed and the Bank of Japan in the context of an otherwise

1 By contrast, Surico (2007) identifies non-linearity with respect to the output gap in the pre-Volcker period only,
and concludes that this form of asymmetry generated an average positive inflationary bias of 1.5% in the monetary
policy of the time.

2 This consensus is not, however, absolute. Recently, Cukierman and Muscatelli (2008) have found that it was
not inflation-avoidance but recession-avoidance that characterised the Greenspan years. Similarly, employing a
novel approach to combining persistent and stationary series in a vector error correction model, Greenwood-
Nimmo and Shin (2009) find that US monetary policy has been distinctly growth-oriented since the end of
Volcker's tenure and that there is little evidence that the Taylor principle has been observed post-Volcker. A similar
conclusion is reached by Petersen (op. cit.), who concludes that the Taylor principle is not required for effective
monetary policy if the reaction function is non-linear.
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symmetrical forward-looking monetary policy rule. Their results indicate that the Taylor
principle is upheld at every conditional quantile and that degree of policy aggression
measured by the magnitude of the coefficient on inflation is a monotonically increasing
function of the conditional quantile of the interest rate.

More recently, Wolters (2009) has applied the quantile regression framework to the
analysis of US monetary policy. His results suggest that the policy response to inflation
increases over the conditional distribution of the Federal funds rate, while the reaction to
output gap disequilibria decreases. In conjunction with the results of MKT, these results
clearly indicate that the widespread convention of modelling the policy rule at the
conditional mean of the interest rate distribution may provide misleading results. However,
neither Wolters nor MKT are able to convincingly address issues relating to reaction or
adjustment asymmetries in their empirical frameworks. The development of a synthetic
approach to the analysis of these three forms of nonlinearity is the focus of this paper. We
will propose a simple means of combining the asymmetric ARDL approach originated by
SYG with the quantile regression model, thereby achieving a tractable framework capable
of modelling fundamentally asymmetric processes in a coherent and intuitively appealing
manner.

III. The Asymmetric ARDL Model

Shin, Yu and Greenwood-Nimmo (2009) advance a simple technique for modelling
both long- and short-run asymmetries in a coherent manner. The model is essentially an
asymmetric extension of the linear ARDL approach to modelling long-run (cointegrating)
levels relationships originated by Pesaran and Shin (1998) and Pesaran, Shin and Smith
(2001, PSS). Consider the asymmetric cointegrating relationship:

v =07"x +87'x; +u, (3.1)

where ¥t isa k1 vector of regressors decomposed as:
X, =Xo+X, +X%,, (3.2)
where K'!+ and X¢. are partial sum processes of positive and negative changes in

Xt defined by:

t t [ t
X, = Z Ax; = Z max (Ax;,0), x; = Z Azr; = Z min (Ax;, 0), (3.3)
i=1 i=1 i=1 i=1

57 and 5

and are the associated asymmetric long-run parameters. The

. ARDL(p,q) _ . i .
extension of (3.1) to the case is straightforward, yielding the following
asymmetric error correction model:

p—1 q
Aye=py 1 +07x 4+ 0 x + Y iy s+ 3 (Ff A + 7 Ax ) +a. (34)
i=1 4=0
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We refer to (3.4) as the asymmetric or non-linear ARDL (NARDL) model. This
approach has a number of advantages over the existing class of regime-switching models.
x, and x,

Firstly, once the regressors, Xt , are decomposed into L L (34) can be

estimated simply by standard OLS. Secondly, the null hypothesis of no long-run

+ —_ . 0 _— \
ye, X, and x : = — =
relationship between the levels of Ye» X e (ne. p 0 4 [}-’I‘
can be easily tested using the bounds-testing procedure advanced by Pesaran, Shin and

Smith (2001, PSS), which remains valid irrespective of whether the regressors are

1(0), I(1)

or mutually cointegrated. Thirdly, (3.4) nests the following two special

. . H+ —f =4f
cases: (i) long-run reaction symmetry where p
adjustment symmetry in which T =T for all i =0, ..., 9 . Both types of
restriction can be easily tested using standard Wald tests®. Only when these two restrictions

and (ii) short-run

are not rejected should the restricted linear ARDL(p. ¢ j model be entertained:
p—1 a
Ay, = pyi—1 + x4 + Z wiAY—; + Z A%, + & (3.5)
=1 =0
Finally, the asymmetric ARDL moc;el, (34) can -:be used to derive the asymmetric
cumulative dynamic multiplier effects of a unit change in X and Xy respectively on
Yt , defined by:
+ " fi:f)'e +3 — i f)yr +3j ; o
m, = J,Zz[:] o m, = ; e h=0,1.2.. (3.6)

h — oo, m; and m,
Notice that, by construction, as h i tend to approach the

respective asymmetric long-run coefficients. At present, we evaluate the differential effects
of positive and negative shocks to the explanatory variables under the assumption of a
single known threshold value. Indeed, the construction of positive and negative partial sum
processes relies on the imposition of a zero threshold. However, this assumption can be
easily relaxed to accommodate the more general case of multiple unknown threshold
decompositions (Greenwood-Nimmo, Shin and Van Treeck, 2009). Similarly, we currently
work under the implicit assumption that positive and negative shocks to the explanatory
variables occur with equal probability. In the current context this is a largely innocuous

simplification as the mean values of Am and j‘fj are relatively close to zero over our

3 SYG identify two different types of short-run symmetry restrictions: strong-form (pairwise) symmetry and
weak-form (additive) symmetry. The former is a very strong restriction that is unlikely to be satisfied, particularly
in the case of general-to-specific lag selection as this is likely to result in the inclusion of heterogeneous lags of the
positive and negative partial sum process. While additive symmetry is a much weaker restriction, the power of the
Wald test may be rather low in small samples, in which case the use of bootstrapped confidence intervals may be
preferable.



154 2010 KDI Journal of Economic Policy Conference " Financial Stability and Sustainable Development"

sample, implying that Pr(Az > 0) = Pr (Az <0) ~ 0.5 . However, in the
general case in which this condition is not satisfied, as with all regime-switching models,
one must allow for the impact of the respective regime probabilities in the evaluation of the
asymmetric dynamic multipliers.

The ability of the dynamic multipliers to illuminate the traverse between initial
equilibrium, short-run disequilibrium following a shock, and a new long-run equilibrium
makes them a powerful tool for the combined analysis of (short-run) adjustment
asymmetry and (long-run) response asymmetry. This property is likely to prove
particularly advantageous in the analysis of asymmetric central bank preferences.

1. The Quantile Extension of the NARDL Model

As MKT note, conventional regression techniques such as OLS, IV, or GMM evaluate
the relationship between series at the mean of the conditional distribution of the dependent
variable (p. 4). The implicit assumption is that the estimated relationship holds not only at
the mean, but also in other parts of the conditional distribution of the dependent variable.
In many cases, there is little reason to believe that this is an innocuous assumption. The
relationship between the dependent variable and its covariates may differ depending on
the location of the dependent variable over its own conditional distribution.

The quantile regression model corresponding to the NARDL-M model in (3.4) is given
by

p—1 q
/ i + ot — / + + = A
Ay = puryt-1+ 6;5]5{4—1 + Iﬁ.‘;;]"r—] + Z'{'-ﬁfc:-j‘ﬂyf—j + Z (Tr.fﬁ]j‘ﬁxr—j + ""\H]j"—\‘xé—j) + Er)e
=1 =0
= .';:t:l,_fh-] + E(r)t-
where F is a given quantile index in (0, 1), “t s the vector of all regressors in the

quantile model and (%) s the vector obtained by collecting all the coefficients in the

model. We impose the usual assumption that the conditional quantile model is correctly
specified; that is,

E'-r.‘:r’.-'r:'if[r;]r j | z) = 0

Ue(2) = & = <o o .
where ' . This assumption is equivalent to the following:

s SR
/ fi"._rM:!';]F|3r_}!'J-'T?l =K

. . . Auelze (E]22) . . o

with the conditional density of f Ayeze (1Zt) is the density of ,j.y £ conditional on
'

z . . . . . ¥ gy .

“t . Hence, it can be easily seen that the assumption implies that ~*~ %) is the correct

conditional quantile of Ay, given

k€ (0, lj. Our objective is to analyse how “t affects "ﬁ‘gf over the range of the
conditional distribution. This can achieved by estimating the conditional quantile for

when the quantile index is given by

various values of A over (0, 1).
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By admitting non-linearity of the form modelled by (3.4) into the conditional quantile

function, we obtain the quantile-NARDL or NARDL-Q model. For a fixed value of K the
single-step quantile regression estimates of the model parameters are those values that
minimise the following expression:

-

minz £y { Ay — 2o } (3.7)
() =1

£l 2) Eiar(2) = z(k — 1|~<--[]"J

where %)=/ s the usual check function defined as /'™ : ==

(c.f. Koenker and Hallock, 2001). The solution from this minimization denoted by Q(x)

will be consistent and asymptotically normal under the correct quantile specification
assumption with a few more regularity conditions. Finally, the dynamic multipliers

associated with the #'1 h conditional quantile of the dependent variable may be written as:

h ir'i{,f h f)U

+ YK+ - Yiw)t+i c .
m ., = E alary m ., = E L R =0,1,2... (3.8)
LRt dx, VRHR - %,

i=0

3=0
Kim and Muller (2005, 2010) demonstrate that the single-step quantile estimation
routine outlined above is biased when there exists non-zero contemporaneous correlation
between the explanatory variables and the residuals. This is likely to be particularly
problematic for forwardlooking models incorporating expectational terms, such as that
developed by MKT. In this case, either the two-stage estimation procedure advanced by
Kim and Muller or the inverse quantile regression technique of Chernozhukov and Hansen
(2005) could be used to achieve reliable estimation. While we do not consider forward-
looking modelling and the ARDL model is known to correct perfectly for the endogeneiety
of I(1) regressors (Pesaran and Shin, 1998), any contemporaneous correlation between the
stationary output gap series and the regression residuals could be problematic.
The NARDL-Q framework is able to explicitly model the following three types of
asymmetry:
(i.) Reaction asymmetry - captured by the heterogeneous long-run parameters
8., and j3

(5], this reflects the different long-run responses of the dependent
variable to positive and negative changes in the explanatory variables.
(ii.) Adjustment asymmetry - captured by the differences between the estimated short-

m . and Ty for 7 =0,....q

T )
run parameters, L&)7 , this represents the

differential impact effects of " and =~ on y and the associated dynamic

adjustment toward the respective long-run multipliers.

(iii.) Locational asymmetry - captured by the differences between the short- and long-
run parameters estimated at various quantiles of the dependent variable, this
relates to the changing response of the dependent variable to the explanatory
variables at different values of .

In order to statistical discriminate between the various forms of asymmetry, we
propose the following array of hypothesis tests:
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lj H[] 3 i y V. H| M# ]':_h1

m.]

(i-a.) Hy: ?r”w vs. Hywl o #m forj=0,..4q

(ii-b.) Ho: >, Trl.:;]j = Z_;i"l_m; vs. Hit 30 moos 2 2 Tiwy; for 1=0,...,q.
It follows from SYG that the Wald statistics testing the null hypothe51s of reaction

symmetry and of pairwise and additive adjustment symmetry in the kth conditional

quantile will follow an asymptotic X" distribution, respectively.
Further we Consider the following hypotheseS'
() Hy: 8 h = By By = By vs- Hu: By # By By # By for b, L = {0.1,...,09}, h £ k.

The test for short-run locational symmetry follows an asymptotic 1{_ distribution.
(iv.) Ho: ;= T, ".h); = Mgy, Vs Hi mu # T Oy # Oy for bk = {0.1, .{].9}".

h#k j=1..., q-
# - ! The test for short-run locational symmetry follows an

asymptotic X distribution.

While (i), (ii-a), (ii-b) focus on a given quantile index , (iii) and (iv) consider a range of
quantile indices and test for a change or consistency of any model characteristics over the
range. For example, one can investigate the issue of whether there exists the same short-run
reaction asymmetry in the lower part (e.g. 10%) as well as in the upper tail (e.g. 90%) of the

conditional distribution, which can be expressed as

R —— =
Hy:m (0.1) = T(0.9) and T0.1) = T0.9)-
For this test, it is necessary to estimate multiple quantiles simultaneously and the

asymptotic normality of multiple quantiles have been derived in the literature, e.g. Koenker
and Bassett (1978). For the above example, it can be shown that with

k; = 0.1 and k; = 0.9,

R
TV CE TR ) = N (050,20 Q)
Tirs) — Tiny)
where
h.;'rl — hKy ‘]

V=lwyl,  wy= f{F—'{H;}JﬂF H(r5))
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Hence, the Wald statistics testing the null hypothesis of location symmetry between
9
the "1 and hith conditional quantiles will follow an asymptotic X distribution.
See Kim and Shin (2010) for further details.

IV. Estimation Results

We estimate the asymmetric Taylor rule for the US between 1964q2 and 2008q2 using
both the standard asymmetric ARDL framework derived by SYG (henceforth the NARDL-
M model) and the NARDL-Q model described above*. The NARDL-M model evaluates the
relationship between the variates at the conditional mean of the interest rate, as has become
common practice in the empirical literature. By contrast, using the NARDL-Q model, we
obtain estimates of the relationship at a range of quantiles across the entire conditional
distribution. In this way we can investigate the response of the Federal Reserve to inflation
and output at various levels of the interest rate, thereby shedding light on potential
locational asymmetries and the nature of policymaking in the neighborhood of the zero
nominal lower bound.

1. The NARDL-M Model

Table 1 presents the results of NARDL-M estimation of the asymmetric Taylor rule

Iy

where denotes the short-term nominal interest rate, ‘'t the rate of consumer price

inflation, and 7t the output gap®. The four columns of the table relate to the four general
combinations of short- and long-run asymmetry identified by SYG. The PSS F-test identifies
the existence of a long-run levels relationship at the 5% level in all cases. However, the
long-run symmetry restrictions with respect to both inflation and the output gap cannot be
rejected at the 5% confidence level regardless of the specification of the model dynamics.
Furthermore, we find only weak support for additive adjustment asymmetry with respect
to either inflationary shocks or output gap shocks. It is clear, however, that we observe
pairwise asymmetric adjustment in columns 1 and 3 where short-run symmetry restrictions
are not imposed during estimation®.

4 All data were retrieved from the IMF’s International Financial Statistics. Potential output was calculated using
the Hodrick-Prescott filter with the smoothing parameter selected by the Ravn-Uhlig (2002) frequency rule.

5 In all cases, general-to-specific lag selection was performed starting from an maximum lag length of 4 using a
sequential 5% rule as implemented by Gretl version 1.8.2cvs.

¢ Note that the consideration of a broader range of models representing other feasible combinations of reaction
and adjustment asymmetry on a variable-by-variable basis still provided little evidence of reaction asymmetry. The
results of this analysis are available upon request.
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Table 1. Estimation Results for the NARDL-M Model

(A) Estimation Results
Regressor || LR & SR asym || LR asym & SR sym | LR sym & SR asym || LR & SH sym
Coef. | St.Ermr. | Coef. St.Err. Coef. St.Err. Coef. | St.Err.
Constant || 0,128 | 0269 [ 0.0095 0.268 0.019 0.142 -0.006 [ 0.147
i1 -0.076 [ 0031 [ -0.093 0.029 0.073 0.030 -0.094 [ 0029
i1 0.128 0.033 0.120 | 0.032
Ty 0.146 | 0.056 | 0157 0.058
Ty 0.086 [ 0.039 | 0.117 0.039
Vi1 0.073 0.016 0.083 | 0.015
Uy 0.064 [ 0.018 || 0.078 0.017
Vi1 0.078 [ 0,017 || 0.087 0.017
Aiy g 00305 [ 0075 [ -0.255 0.073 0.289 0.074 -0.252 [ 0.073
Ay 0.347 0.116 0.341 | 0114
Ay 1355 0.118 0,349 | 0117
A 0.398 | 0172
Ay 0.422 0.190
A -0.699 [ 0,187 0.744 0.189
Amp_s 0.503 | 0.194 0.450 0.193
Ay 0.005 0.023 0.097 | 0.023
Ay 0.056 0.022 0.054 | 0.022
Ayt D.084 | 0037 0.086 0.036
Ay, 0.085 | 0.035 0.079 0.033
Ay 0.127 | 0.042 0118 0.042
Ay 4 0.130 | 0.040 0.119 0.039
B. 1.740 D617 1.360 [ 0.304
Pt 1.926 | 0.8396 | 1.688 0.668
A 1140 [ 0503 | 1.264 0.358
Ay 0.999 0.400 0.883 | 0.280
By D851 | 0357 | 0.844 0.201
By 1L.037 | 0420 [ 0.941 0.325
(B) Diagnostic and Inferential Test Statistics
[ 0.472 0.421 0.469 0.420
Adj. R? 0.429 0.356 0.433 0.302
Fpss 6.495 8.681 14.621 14.496
Xac 2221 | 0329 | 0.704 0.703 2.108 0.349 0.567 | 0.753
XHET 47.190 | 0.000 | 47.302 0.000 60.147 0.000 50.747 | 0.000
Wigx 0.715 | 0398 | 0.334 (0.564
Wik, 0.743 | 0.389 || 0.331 0.565
Wag.. 3.869 | 0.049 1.757 0.185
Wsr, 0.071 | 0.324 2.813 0.094

Note: 3, and x3;pp denote the Breusch-Codfrey LM test for serial correlation and the White LM

test for heteroscodasticity. Wi g o refers to the Wald test of the restriction 5_4
refers to the Wald test of 5y

Gn- while Wi g,
By-. By anslogy, Wgpy and Wgp y are the Wald tests for additive
adjustment asymmetry. The relevant 5% critical value of the Frzs test 12 4.01 for &k = 4 and 4.85 for

k=12
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Figures 1 and 2 plot the cumulative dynamic multipliers associated with unit shocks to
inflation and the output gap, respectively (or the associated positive and negative partial
sum processes). The dynamic response of the interest rate to the output gap is qualitatively
similar under all specifications, suggesting that the response of the Federal Reserve to
output gap disequilibrium is indeed linear at the conditional mean of the interest rate. By
contrast, the dynamic multipliers obtained under the assumption of long-run symmetric
responses to inflation gaps are quite different from those derived from the asymmetric case
which indicates that the Fed has responded more aggressively to positive than to negative
inflation gaps. The inability of the Wald test to reject the long-run symmetry restrictions in
this case results from the presence of a non-negligible negative covariance. Hence, we are
obliged to conclude that the NARDL-M model finds little evidence of asymmetry in the
reaction function of the central bank. However, it remains to be seen whether this result
may be safely generalised to the entire distribution of the interest rate.

Figure 1. Dynamic Multipliers for the NARDL-M Model: Inflation Shock
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Figure 2. Dynamic Multipliers for the NARDL-M Model: Output Gap Shock
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2. The NARDL-Q Model

We estimate the NARDL-Q model for
k= {0.10,0.20. 0.30, 0.40, 0.50, 0.60, 0.70, 0.80, 0.90} under the assumption

of joint long- and short-run asymmetry where the lag structure is selected based on that
presented in Table 1. Figures 3 - 5 plot the asymmetric cumulative dynamic multipliers
with respect to inflation and output gap shocks at each conditional quantile of the interest

rate. A general trend toward increasingly aggressive monetary policy as  increases is
evident in the figures.
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Figure 3. NARDL-Q Dynamic Multipliers of Positive Inflation and Output Gap Shocks
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Figure 4. NARDL-Q Dynamic Multipliers of Negative Inflation and Output Gap Shocks
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Figure 5. NARDL-Q Dynamic Multipliers - Asymmetry (i.e. the difference between Figures
3 and 4)
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The finding that monetary policy has responded more robustly to inflation and the
output gap when the interest rate is higher is comparable with the findings of MKT.
However, in their paper, the authors find that the Fed’s policy aggression, measured by the

magnitude of the inflation and output gap coefficients, is monotone increasing in . Our

results reveal a more complex relationship between the / and the coefficients of the
reaction function. We find little difference between the reaction functions associated with

r - £
0.05 <k < {}_L In this region, our results provide little support for the operation of
the Taylor principle in the USA and relatively little evidence of reaction or adjustment

asymmetries in relation to either inflation or the output gap. For 04 <, <07 , we
observe a strong policy response to both positive and negative movements of the output
gap and to positive inflationary pressures, with the Taylor principle upheld. By contrast,
over this range of the interest rate, we note no significant response to disinflationary
pressure over any horizon. Within this region, we find clear evidence of pronounced
reaction asymmetry, suggesting that the Fed has systematically responded more strongly to
positive than negative inflation gaps, and to negative than positive output gaps. Finally, for

. - E
08 <k < {]_9._1, our results indicate very strong responses to both positive and
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negative inflation and output gaps and very pronounced asymmetry acting in the same
direction as before.

Our conjectures based on these results are twofold. Firstly, it appears that US monetary
policymakers act on the basis that economic agents do not respond to the absolute
magnitude of a policy innovation but to its size in relation to the current level of the interest
rate. Hence, while a 25 basis point rate cut may be considered substantial when the interest
rate is initially at just 2%, the same intervention would be considered mild when the
starting value of the interest rate is 10%. This is an intuitively reasonable finding when one
considers the effect of the rate change on the nominal cost-of-capital. In layman’s terms, the
former is equivalent to a 1/8 reduction in the cost-of-capital while the latter represents a
reduction of just 1/40. When viewed in this way, it is unsurprising that a larger interest rate
change is required to achieve a given objective at higher levels of the interest rate.

Secondly, the observation that policy is conducted in a symmetrical fashion at low

values of K but asymmetrically at higher values suggests that policymakers become
increasingly hawkish toward inflation and dovish toward the output gap at higher
conditional quantiles of the interest rate. It is tempting at first to dismiss this finding as an
artefact of our sample given that the higher quantiles of the interest rate mostly relate to the
Volcker Fed, which was known for its tough stance on inflation. The observed pattern of
output gap asymmetry in relation to % can be explained by the notion that cash flow
constraints are more likely to be binding in the presence of high inflation rates and hence
high nominal interest rates (Greenwald and Stiglitz, 2003, pp.38-9). Although the firm'’s
investment is equally profitable in real terms, it faces a potential cash flow constraint as
long as the lender is not committed to lend the difference between the return from the
investment and the nominal interest obligations.” Hence, borrowing even at the same real
interest rates becomes less attractive at high rates of inflation. The degree of uncertainty
about future borrowing opportunities will be typically higher as the economy goes into a
slump in which situation the Fed is likely to react more strongly to negative output gap
changes at high nominal interest rates.

In the interests of clarity, we will now provide detailed results for the lower 10%,
median, and upper 10% conditional quantiles. Table 2 summarises the parameter estimates
at the three selected quantiles. Note that the pattern of significance does not change
substantially between the quantiles, suggesting that our imposition of the lag structure
derived from the NARDL-M model is generally appropriate.

7 Suppose that a firm borrows $1,000 to buy an asset worth $2,000. Assume that the real interest rate and the rate
of return are 5 and 10 per cent, respectively. With zero inflation, the nominal interest rate will be 5 per cent. After
one year, the firm has to pay $50 in interests, which can be easily covered with the cash flow earned from the asset
($200). Now, suppose that inflation increases to 20 per cent and hence the nominal interest rate is 25 per cent. Then,
the same cash flow of $200 is not enough to pay $250 owed in interests.
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Table 2. Estimation Results for the NARDL-Q Model

Lower 10% Cuantile Median Cuantile Upper 109 Quantile
Regressor | Ceofficient | Std. Error | Coefficient | Std. Error | Coefhicient | Std. Error
Constant 0.309 0.623 0.035
i1 -0.209 0.027 -0.057 0.022 -0.067 0.029
Mo 1 0.173 0.046 0.105 0.037 0.443 0.050
M1 0.164 0.035 0.002 0.028 0.212 0.038
Vi1 0.080 0.015 0.040 0.012 0.055 0.017
Y4 0.085 0.016 0.065 0.013 0.104 0.017
Adg_a -0.201 0.067 -0.197 0.054 -0.490 0.073
Amy 0.458 0.157 0.327 0.125 0.469 0.169
Am_y -0.240 0.170 -0.067 0.135 -0.440 0.183
Am o 0.383 0.176 0.100 0.140 0.130 0.189
Ay 0.053 0.034 0.060 0.027 0.275 0.036
Ayl s 0.028 0.032 0.059 0.025 0.159 0.034
Ay 0.201 0.038 0.163 0.030 0,099 0.041
Ay 0.158 0.036 0.114 0.029 0.142 0.039

Figure 6 plots the cumulative dynamic multipliers derived from the NARDL-Q model
at the three selected quantiles. The patterns of dynamic adjustment to long-run equilibrium
are quite striking and reveal the same pattern described by the three dimensional figures,
but more clearly. The results show that monetary policy has been strictly symmetrical at the
lower 10% quantile, with at most very mild adjustment asymmetry confined to the very
short-run. By contrast, at the median, there is pronounced long-run asymmetry in relation
to both inflation and output gap disequilibrium. The results indicate that the Taylor
principle is satisfied in the case of positive inflationary pressure after a lag of approximately
10 quarters, reflecting inertial policymaking. By contrast, the interest rate response to
disinflationary pressure is well below unity up to 40 quarters and barely approaches unity
in the long-run. This is an interesting finding as it suggests that policymakers act as
inflation hawks when the interest rate is within a ‘normal’ range, reacting more
aggressively to rising inflation than to falling inflation. This reflects the common argument
that, in normal times, inflation has a tendency to rise more readily than it falls (Bunzel and
Enders, 2005). Similarly, we find that policymakers respond more strongly to negative than
positive output gaps in this range, reflecting the accepted wisdom that it takes a substantial
rate cut to close a negative output gap but only a relative small rate rise to eliminate a
positive gap. In this sense, it is often argued that attempting to correct a negative gap using
monetary policy is akin to pushing on a string. Finally, in the upper 10% quantile, we
observe very strong responses to both output and inflation, and pronounced asymmetry in
both cases. In fact, our results indicate that the long-run interest rate response to a unit
positive inflation shock is approximately twice as large as the response to a unit negative
shock. A similar pattern emerges in the case of output gap shocks. When we consider just
these three quantiles, a clear pattern emerges that is consistent with MKT’s argument that

policy aggression is a monotonically increasing function of .
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Figure 6. NARDL-Q Dynamic Multipliers: _= 0.1, 0.5, 0.9.
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Overall, our results have two important implications. Firstly, as noted by MKT, policy
does not become increasingly aggressive as the zero lower bound is approached; in fact, we
observe the opposite. Secondly, by broadening our focus to the entire conditional
distribution of the dependent variable, we are able to observe asymmetry where none was
apparent when estimation was focused on the conditional mean. This suggests that the
common practice of estimating at the conditional mean may obscure important underlying
asymmetries.
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V. Concluding Remarks

This paper identifies three fundamental forms of asymmetry that may characterise a
dynamic economic process. Reaction asymmetry relates to the notion that the long-run
response of the dependent variable to different types of shock to the same explanatory
variable may differ. Adjustment asymmetry obtains when the path of dynamic adjustment
of the dependent variable differs according to the nature of a shock to a given explanatory
variable. Finally, locational asymmetry occurs when the response of the dependent variable
to a given shock depends upon the conditional quantile of the dependent variable.

It follows that an easily implemented approach to modelling these three forms of
asymmetry simultaneously and in a coherent fashion could be put to an abundance of uses.
To this end, we develop a quantile regression extension of the asymmetric ARDL
framework advanced by Shin, Yu and Greenwood-Nimmo (2009). More specifically we
specify a nonlinear conditional quantile function using the asymmetric ARDL functional
form. Based on this structure, we can compute asymmetric cumulative dynamic multipliers
with which to analyse response and adjustment asymmetries at the conditional quantile of
interest. Moreover, we propose an array of hypothesis tests relating to each form of
asymmetry in order to put the proposed modelling framework on a firm statistical footing.

Applying this technique to the analysis of US monetary policy, we find that the Federal
Reserve responds linearly to both output and inflation in the lower quantiles of the interest
rate. Moreover, in this range, the Fed does not adhere to the Taylor principle, indicating
that monetary policy would not generally be considered stabilising in this region. We
attribute this seemingly strange behaviour to the proximity of the zero lower nominal
bound which seriously constrains the latitude enjoyed by policymakers in pursuit of their
goals. Between the fortieth and eightieth quantiles, we find that the Taylor principle is
upheld in the case of positive inflationary shocks but not in response to disinflationary
shocks. Meanwhile, we note significant responses to both positive and negative output gap
shocks, with a marked negative asymmetry. Hence, we conclude that the Fed acts as an
inflation hawk in this region while also displaying a marked tendency toward growth-
fostering policies. This combination of policies is potentially consistent with the
opportunistic approach to monetary policy documented by Orphanides and Wilcox (2002).
Finally, for the uppermost quantiles, we find evidence of very aggressive policy responses
to positive and negative inflation and output gap shocks in the context of profound
response asymmetry. Hence, our results support MKTs finding that the degree of policy
aggression is an increasing function of _.

Our results have a number of important implications for the conduct of monetary
policy. Firstly, the finding that policy is relatively passive in the lowest quantiles suggests
that the Fed has failed to pursue an optimal policy in the neighborhood of the zero lower
bound, presumably for fear of encountering a liquidity trap. While the downside
movement of the interest rate may be constrained in this case, a weak response by the Fed
to positive inflation or output gap shocks is also intuitively plausible. At very low nominal
interest rates, inflation is typically low (below the target) and the output gap negative in
which case higher inflation and increasing output gap can be tolerated without running the
risk of accelerating inflationary pressures or overheating the economy.

Another more general implication of our results is that the actions of the Fed become
increasingly asymmetric as the interest rate increases. This may be an artefact of our dataset
given that the majority of the interest rate observations that fall in the uppermost quantiles
are associated with the Volcker Fed which was renowned for its anti-inflationary stance.
Furthermore, cash flow constraints, that become more binding at high nominal interest
rates (typically associated with to high inflation rates), can provide a positive explanation
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why the Fed tends to react more strongly to negative output gap shocks (a strong aversion
against recession) even at higher nominal interest rates.

Finally, we will close with a general observation regarding the combined modelling of
various asymmetries. The failure of the NARDL-M model to reject the null hypotheses of
reaction and adjustment symmetries leads us to believe that the common practice of
confining one’s attention to the mean of the conditional distribution of the dependent
variable may obscure important underlying effects. Hence, it follows that combination of
the NARDL technique with quantile estimation (the NARDL-Q model) may provide
profound insights into a range of, as yet, poorly understood economic phenomena.
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Estimation of Money Demand Function of South Korea
Considering Regime Switching
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Abstract

The stability of money demand function is an important issue in macroeconomic
policy implementation. In the spirit of Beyer(1998), we estimate money demand of Korean
economy.

Cointegration test with time dummy variables results show that there is not only
long-run equilibrium relationship between money demand and macroeconomic variables,
but also structural breaks in this equilibrium relationships. And, least squeres, state-space
and Marcov switching methods shows that there also has been instability(or regime shifts)
of parameters in money demand, especially over 1997 crisis and the early 2000s.

This fact implies that monetary policy for stabilization might encounter big problems
due to change(instability) of money demand. In special, targeting for monetary aggregates
may be misleading rather than targeting for the interest rate.
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I. Introduction

The stability of money demand is a central issue of monetary policy. If it is unstable
accompanying with the variation of economic variables, like interest rate, the central bank
has no certainty about the effects of monetary expansion on output, especially in recession.
Nominal income(or interest rate) is determined by the supply and demand in money. So,
deep understanding of money demand in a macroeconomy is important to the appropriate
implementation of monetary policy.

I. Fisher(1911) presented quantity theory of money showing that under some
assumptions, inflation has one-to-one relationship with the quantity of money. He assumed
that velocity is nearly constant.

Some economists at Cambridge like Marshall and Pigou presented similar conclusion
with his. They gave attention to the utility of money as a store of value.

Monetarists(Friedman 1956, Phelps 1970) also argue that changing the amount of
money can affect nominal output in short-run, due to the stability of velocity of money.
This stability issue is also important to the inflation theory and policy. If it is stable, then
there is close relationship between the money supply(or money growth) and inflation in the
long-run. However, if demand responds sensitively to fluctuations of macroeconomic
variables, the effect of money is dissipated into both inflation and output. Also, the
endogeneity of money supply doubts the arguments of monetarists.

Monetarism or new quantity theory of money may be seen the determination theory of
nominal income. This argument is possible since according to them, interest elasticity of
money demand is almost zero, so income velocity of money is very stable.

It is incomplete in the sense that examination of aggregate supply side is need to
decide how much share is imputed to real income from the change in aggregate demand.
Main advantage of empirical study for money demand is that it allows to study the real
effecrs of monetary policy.

The source of demand instability comes from speculative demand theory of
Keynes(1936). If money was not veil, which was argued by classical economists, the change
in money supply could affect real income. Keynes(1936) admitted the variability of money
demand to interest rate, but did not like monetary expansion considering the possibility of
liquidity trap.

The first systematically performed econometric study for money demand is
Goldfeld(1973).

Beyer(1994, 1998) examined the structural change in money demand in Germany due
to the 1990 reunification. He concluded that despite of dramatic change of 1990 in German
economy, money demand seemed not to have structural change. He compares his previous
results with new results with the addition of sample period including 1990 reunification of
Germany. He considers (weak, strong and super-) exogeneity, parameter stability,
nonstationarity, cointergration, dummy variables, error correction, stepwise simplified and
reparameterized LS, steady state growth path of real money stock, seasonality of data,
encompassing tests and the applicability of P-star for M3 in German money demand side.
He concluded that from parameter stability tests and long-run steady state derived from
ECM, German money demand is stable, in spite of 1990 reunification of Germany.

Lutkepohl et al.(1999), however, found the fact that extending sample period including
monetary unification of 1990 revealed substantial instability of German money demand.
They estimated nonlinear error correction with STR(smooth transition regression). They
concluded that the creation of German Monetary Union did not cause break in money
demand.

Sarno(1999) consider Italian money demand and added the concept of adjustment cost
and nonlinear (cointegration) dynamics. He considers adjustment of short run money
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demand in the nonlinear error correction form. As a specialist for nonlinear long-run
dynamics of economic variables like cointegration, he applied this framework to the case of
money and other economic variables like interest rates and production. He estimated ECM
with TAR error terms. TAR(threshold autoregressive) model is used for testing regime
changing.

Fleissig(1998) used the dynamic Laurent form for money demand. He derived asset
demand by using direct utility function(DUF) and Mirishima elasticity of substitution, and
compared the prediction errors between static and dynamic models.

For the case of South Korea, several authors have contributed to this area in empirical
analyses.

Michell(2009) analyzed the tight monetary policy in 1979 of South Korea. Kim(2006)
shows that velocity of Korean money has decreased and been unstable. He compares the
predictive power for inflation using P-star-model and augmented Phillips curve. We
extend this analysis in this study considering Beyer(1994)’s EC method.

In principle, the instability of money demand means that the Marshall’s k is responsive(variable)
to (the function of) the interest rate, but we consider the parameter instability in the
regression equation of money demand on the interest rate in the sense of the second kind of
instability in this study.

Main disagreement between real and Keysian macroeconomists are in the question
whether monetary policy can affect real sector like output. Our study focus on the answer
for whether Marshall’s k is stable in South Korea, if estimable.

This paper consists of the following sections. In section 2, we use ordinary LS for
testing stability of money demand. In section 3, we consider the nonstationarity of variables
and use cointegration method with structural dummy variables. In addition, we investigate
Switching model for seeing structural breaks in money demand. In section 4, we give some
summary and conclude.

II. Econometric Model: Linear Regression
1. Basic Model

Intertemporal utility maximizer uses two kinds of assets for saving superfluous
income in the current period. Bonds have positive nominal rate of interest, but money has
negative real rate of interest considering inflation for goods and services. The main reason
that people choose money as their savings instrument is that it has acceptability. So, the
demand for money is originally affected by the interest rate as well as the amount of
transaction.

The (real) money demand(M/P) is expressed by the function of real income Y, real
interest rate r , the inflation rate 7 and the price level. The main reason why we study
money demand to see the relationship between money stock and nominal income is that
we examine this issue in the framework of simultaneous equations. If money supply is
exogeneous, our observations for money and income is the intersections of supply and
demand. So, we only need to know the structure of demand.

M/P=L (r+x,Y)
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The platform of econometric model is:

lth—InPt= a + ,6)111'1Yt+ ,6) 2Rt+€t (1)
lth—InPt= a + ,6)111'1Yt+ ,6) 2SRt+ B 3LR¢+€¢ (1)’

We can impose a restriction on the coefficient of income.
lth—InPt—lnYt= a + ,818Rt+ BzLRt"‘St (2)

We use the data of financial institution liquidity(Lf; M) as monetary aggregate. it
includes M2 and long-term time deposit, reserve of nonbanking financial intermediaries(eg.
insurance company), etc. Price level(P) is used by CPL Also, daily call rate and the interest
rate of corporate bond are used as short-run(SR) and long-run(LR) interest rates,
respectively. Data come from BOK, and are monthly from 1965 to 2009 of Korea. We use
industrial production index as an income variable(Y) instead of GDP.

We transform the level variable into log value denoting by lowercase letters:

mi-pi-yt= @ + B1SRi+ B 2LRi+& )

The RHS can be viewed as the inverse of velocity, and <Figure 1> shows that it is
unstable across sample periods. To confirm the logic of traditional Keynesian view that
income velocity of money varies in response to the change of the interest rate, we
performed causality(exogeneity) test. Unstability of velocity implies unstability of real
money demand. Macroeconomists have different views on the stability of velocity. Our
study may give a little insight on empirical evidence. Velocity is equal to the inverse of
Marshall’s k.

We can see the unstability of velocity across sample periods. Velocity had decreased
until 1997 financial crisis, and after that showed slightly upward trend.

Instability in money demand may mean two different facts. First, velocity is the
function of the interest rate. Second, the function may have structural change. We find that
velocity has decreased until recently, and the volatility of velocity itself is high. We
investigate these two implications in this study, and derive appropriate policy implications.

The volatility is measured by time-varying standard deviation(or variance) in ARCH
equation for velocity.

1 We omit the inflation variable in this analysis as explanatory variables, focusing only on the production and
the interest rates.
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Figure 1. Implied Income Velocity of Money, Conditional SD
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Table 1. Cointegration Test Results

Hypothesized No. of CE(s) r=1
Eigenvalue 0.022
Trace Statistic 6.027
0.05 Critical Value 3.841
Yielded cointegrating vector
V=-0.005CALL
(0.00134)

Cointegration test using trace test(trace test statistic is a function of canonical
correlation in VAR variables or residuals) shows that there are two relationships, and
normalized (for velocity) cointegration vector implies that velocity is well explained by
the interest rate. But, in contrast to our intuition that velocity is increasing function of the
interest rate, the sign of vector is minus. We discuss this issue in detail later.

2. Causality

Engle et al.(1993) consider the exogeneity of explanatory vatiable. Our interest is for
the exogeneity of the interest rate. We performed pairwise Granger causality test. Generally,
no existence of causality in reverse side and weak exogeneity lead to strong exogeneoty.
Test results show exogeneity of the short run (nominal) interest rate variable(CALL).

[Hereafter, we use the following abbreviation; money: LF, price level: CPI, short-run
interest rate: CALL, long-run interest rate: CBOND, output: IP]

Table 2. Causality Tests

F-Statistic
Null Hypothesis: Obs Prob.
3.92

CALL — LOG(LF)-LOG(CPI)-LOG(IP) 224 0.0212**
2.60

LOG(LF)-LOG(CPI)-LOG(IP) — CBOND 0.0758*

We also test the exogeneity of each RHS variable in unrestricted model.
InMt-InPt= a + B1SRt+ B 2LRt+ S 3InYt+et 3)

Test results show no exogeneity in the interest rate variables. But, we do not consider
this problem in unrestricted model seriously in this section.
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3. OLS and Parameter Stability

OLS
To test structural break, we firstly estimate the following equation by OLS:

InMt-InPt= ¢ + B1SRt+ B 2LRt+ B 3InYt+et

The results are in <Table 3>. The coefficient for long-run interest rate is estimated
negative significantly. Residual plot implies something missed in equation.

Table 3. OLS for Money Demand (LOG(LF)-LOG(CPI))

Coefficient Prob.
C 5.081 0.00
CALL 0.005 0.25
CBOND -0.009 0.08*
LOG(IP) 0.981 0.00**

] Y f\
A WL
oS RV

92 94 96 98 00 02 04 06 08

[—LOG(LF)-LOG(CPI)Residuals|

Parameter Stability: Recursive Residuals

We perform some stability tests for this OLS estimation model. These stability tests see
whether some structural break in parameters occurred in the sample period. This
investigates the second kind of instability, that is, V is not only the function of the interest
rate but also its coefficient is not constant across periods.
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Figure 2. Recursive Residuals Test for Parameter Stability
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Recursive residual is defined in EViews 6.0 as:

w t=(OLS residual)/ (Forecast error Variance)(1/2)

Parameter stability tests are based on these residuals. All parameter stability tests show
that in two sub-period, 1997 crisis and the late 2000s, significant deviations(instability) of
parameters from normal value.(except for CUSUM of squares, Fig.2)

We use other recursive LSs: CUSUM of squares, one-step forecast, n-step forecast tests.
From <Figure 2>, we can also see instability over 1997 crisis and the late 2000s.

The CUSUM test is used for stability of regression function. It is based on the recursive
residuals. If these recursive residuals deviate from the SE bands, we can infer that there is
parameter instability. The CUSUM of squares test uses the square of recursive residuals.
One-step forecast test shows a plot of recursive residuals, SE and points whose probability
is at or below 15%. N-step forecast test carry out a sequence of Chow forecast test.(EViews 6)

We also use Chow’s breakpoint, Quandt-Andrews breakpoint, and Chow’s forecast
tests. Test results show that there was significant breakpoint. Chow’s forecast test compares
the results for two different models. These facts well contrast with those of Bayer(1998)
showing no significant instability in Germany.

Table 4. Chow Test for Parameter Stability

Chow Breakpoint Test: 1997M04
Prob. F(5,216) 0.0000**
Prob. Chi-Square(5)(LR) 0.0000**
Prob. Chi-Square(5)(Wald) 0.0000**
Chow Forecast Test: Forecast from 1997M04 to 2009M10
Prob. F(151,70) 0.0000**
Prob. Chi-Square(151) 0.0000**
1991M01 1997M04
1997M03 2009M10
C 3.862 5.992
CALL 0.003 -0.004
CBOND -0.024 0.009
LOG(IP) 1.358 0.763
D(LOG(CPI)) -1.170 -2.209
Chow Breakpoint Test: 2000M01
Prob. F(4,218) 0.0000**
Prob. Chi-Square(4) LR 0.0000**
Prob. Chi-Square(4) Wald 0.0000**

Chow Forecast Test: Forecast from 2000M01 to 2009M10
Prob. F(118,104) 0.0000**
Prob. Chi-Square(118) 0.0000**
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Quandt-Andrews Break test performs the test of breakpoint between two data points by
summing different k statistics at all observations. This examine whether there is break point between
two points. Test results are in <Table 5>, and shows rejection of hypothesis of no structural break. In
contrasts with ours, Bayer(1898) performs Mean Wald(Mean F), Exponential Wald, and Hansen’s L
tests.

Table 5. QA Test for Parameter Stability

Quandt-Andrews unknown breakpoint test

Statistic Prob.
Maximum LR F-statistic (1997M10) 0.0000**
Exp LR F-statistic 0.0000**
Ave LR F-statistic 0.0000**

Parameter Stability: Recursive Coefficients

We also estimate recursive coefficients adding new samples iteratively. Strong
variation implies parameter instability and the existence of structural- break.<Figure 3>
Recursive coefficients shows probable break in parameter value at 1997 and 2000.

Figure 3. Recursive Coefficient Estimates
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State Space: Time-Varying Coefficient

Finally, we estimate state-space model which make possible to estimate time-varying
coefficient using Kalman-filter. That is, we estimate simple state-space model for time-
varying coefficient of short interest rate. We also can use GLS for estimating coefficient, but
implementing large matrices for parameters(states) and errors.

To model the time-varying coefficient, we use state-space model adopting the famous
Kalman filter. Kalman filter uses two-step procedure: prediction and updating(smoothing).
Prediction for dependent variable is need for the updating of parameter estimate. For that,
it is necessary to calculate the estimate of parameter based on information up to the past
period. Prediction stage gives information for prediction error. We can use this for
updating the parameter estimate. In the first stage, we form an optimal forecast of
dependent variable, conditioned on the all available information up to the past. For this, we
need an optimal forecast of parameter, conditioned on the all available information up to
the past.

Bt — Vi1 — Bt

This space model is useful for models with unobserved variables like: inflation
expectation, natural rate of unemployment, permanent income, normal level of interest
rate(Keynes) and reservation wage. For unknown value of parameters, in general, log-
likelihood is used.

The coefficient for the short interest rate reveals strong time-varying properties and
substancial variation.<Table 6>

Estimation results shows that in early 1990s, this coefficient(or marginal effect) has
negative value, but has increased in its value into positive effect. This also seems to affect
the stability of money demand. It is worth noting that this estimates are different from
those of recursive residuals. In this model, the coefficient shows upward trending, but
recursive case mixed. Notwithstanding, we can conclude that the respose of money
demand to the change in the interest rate is unstable. It's implication is important in that
Bank of Korea performs monetary policy through affecting the (target) Call rate(eg. Target
Federal Funds Rate in the US) in hope of transmitting the effects into the long-run (nominal)
interest rate like Corporate bond rate. So, monetary policy focusing on the short rate may
be misleading in South Korea, since the marginal effect(the value of coefficient) is unstable.

Table 6. Random Coefficient Model: State-space Model

log(lf) = c(1)+ sv*call + c¢(2)*log(cpi)+c(3)*log(ip) +c(4)*cbond +e
state sv =sv(-1) + u

Coefficient Prob.
C(1) 2.879 0.0000**
C(2) 2.394 0.0000**
C(3) 0.049 0.0351**
C@4) -0.001 0.5236
C(5) -11.85 0.0000**

Final State Prob.
SV 0.033 0.0000**
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[Estimated time-varying coefficient for short run interest rate]
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III. Long-Run Relationship: Cointegration and Error Correction

As proceeds in this section, all variables in the money demand are nonstationary. This
fact may invalidate the analysis of the previous section using OLS. But, if there are
cointegration relationships between variables, it is known OLS estimators are
superconsistent.(Daviddson and MacKinnon, 1993) Stock and Watson(1988) argue that
cointegrated series have a common trend of some sort. We can interprete that linear
combination of two cointegrated series is stationary, since this series do not have something
that must ne present in original nonstationary series.

In this cointegration analysis, we add dummy variables denoting structural breaks in
the long-run equilibrium relationship.

From these bases, we can compromise the conintegration analyses with those of LS
methods of the previous section.

1. KPSS Test for Stationarity

As a first step, we perform unit-root test using Kwitkowski et al.(1992) (KPSS) method,
which is recently widely used. This method reverses the strategy of ADF, that is, the null
hypothesis is stationarity of variable. Test results show that all variables are nonstationary,
I(1) variables.
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Table 7. KPSS Test

Null Hypothesis: LOG(LF/CPI) is stationary LM-Stat
Kwiatkowski-Phillips-Schmidt-Shin test statistic 2.239
Asymptotic critical values*: 5% level 0.4630
Null Hypothesis: LOG(LF) is stationary 2.2750
Null Hypothesis: LOG(CPI) is stationary 2.748
Null Hypothesis: CALL is stationary 1.570
Null Hypothesis: CBOND is stationary 1.576
Null Hypothesis: LOG(IP) is stationary 2.298

2. Cointegration and Error Correction
The form of econometric model analyzing long-run relation is:

InMt-InPt= ¢ + BllnYt+ B 2Rt+et
Estimated cointegrated vector(long-run relationship) is:

InMt-InPt=0.87InYt-0.04SRt-0.02LRt (1)
Adding restriction to the coefficient of income reduces:

InMt-InPt- InYt=032SRt-011LRt (2)

The estimates for cointegrating vector in equation (2) show that the income velocity of
money(the inverse of LHS) is positively related with long-run interest rate. Our estimation
for cointegration vector assures that a single-equation model for the long run money
demand is appropriate and a valid way to proceed.(Greene, 2008)

BOK(2002) reports that the elasticity of money demand to income and interest rate as
1.16 and 1.5, respectively(2004).(compared to ours, 0.87 and 0.11) Conventional estimates
(for the US) reports the elasticities as 1 and 0.2.(Goldfeld and Sichel, 1990)
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Table 8. Cointegration Vector Estimates and Test Results

Specification (1)’

Normalized cointegrating coefficients (standard error in parentheses)

LOG(LF)-LOG(CPI) CALL CBOND LOG(IP)

1.000 -0.044 0.017 -0.869

(-0.026) (-0.032) (-0.214)

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace

No. of CE(s) Eigenvalue Statistic Prob.**

r<0* 0.116 61.084 0.002
r<1* 0.085 33.927 0.016
r<2 0.043 14.350 0.074
r<3* 0.021 4.709 0.030
Unrestricted Cointegration Rank Test (Maximum Eigenvalue)

Hypothesized Max-Eigen

No. of CE(s) Eigenvalue Statistic Prob.**

r<0 0.116 27.158 0.057
r<1 0.085 19.576 0.081
r<2 0.043 9.641 0.237
r<3* 0.021 4.709 0.030

Specification (2)

Normalized cointegrating coefficients (standard error in parentheses)

LOG(LF)-LOG(CPI)-LOG(IP) CALL CBOND

1.000 -0.320 0.112

(-0.105) (-0.126)

Unrestricted Cointegration Rank Test (Trace) Specification (2)

Hypothesized Trace

No. of CE(s) Eigenvalue Statistic Prob.**

r<0* 0.086 37.259 0.028
r<1 0.044 17.398 0.069
r<2 0.033 7.347 0.007
Unrestricted Cointegration Rank Test (Maximum Eigenvalue)

Hypothesized Max-Eigen

No. of CE(s) Eigenvalue Statistic Prob.**

r<0 0.086 19.862 0.172
r<1 0.044 10.051 0.393

r<2 0.033 7.347 0.007
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Specification (3)2
Restricted cointegrating coefficients (standard error in parentheses)
LOG(LF) LOG(CPI) CALL CBOND LOG(IP)
1.0 -1.0 -0.087 0.049 -0.736
(0.00) (0.00) (0.01) (0.02) (0.14)
[across sample periods]
Sample (adjusted): Sample (adjusted):
1991M06 1996M12 1997M01  2009M10
LOG(LF)- LOG(LF)-
LOG(CPI) CALL | CBOND | LOG(IP) |C LOG(CPI) CALL | CBOND | LOG(IP) |C
1.000 | 0.463 -0.349 -0.947 | -8.564 1.000 | 0.671 -0.080 3.143 | -19.374
) Sample (adjusted): 2000M01
Sample: 1997M01 1999M12 2009M10
LOG(LF)- LOG(LF)-
LOG(CPI) CALL | CBOND | LOG(IP) | C LOG(CPI) CALL | CBOND | LOG(IP)
1.000 | 0.075 -0.040 0.623 | -12.208 1.000 | -0.507 0.256 -1.537
[ GDP Deflator and GDP]
Normalized cointegrating coefficients (standard error in parentheses)
LOG(LF)-LOG(CPI) CALL | CBOND LOG(IP)
1 -0.044 0.017 -0.869
LOG(LF)-LOG(DEFLATOR) CALL [ CBOND LOG(GDP)
1 0.06 -0.11 -1.79
Normalized cointegrating coefficients (standard error in parentheses)
LOG(LF)-LOG(CPI)-LOG(IP) CALL | CBOND
1.00 -0.32 0.11
LOG(LF)-LOG(DEFLATOR)-LOG(GDP) CALL | CBOND
1.00 0.14 -0.13

The bottom of <Table 8> shows two separate cointegrating vector estimates. It reveals
that after crisis, regime changed into high-demand(higher constant term) in South Korea. In
two separate cointegration, the elasticity of short-run interest rate has minus sign, in
contrast with full sample cointegration. The sign for production(or income) change into
minus. This may be due to development in financial instruments like evolution of payment
system(e-money or electronic payments).

It is worth noting that if we use GDP and GDP deflator instead of Industrial
Production and CPI, cointegration relationships themselves also exist, but, the sign and
magnitude do not coincide with original estimation. The main reason is that CPI only
considers the basket of consumption goods and IP index only have about (1/3) share of
GDP.

We also construct VEC(vector error correction) model considering short-run money
demand change. VEC model has an advantage that it represent not only long-run response

2 This restricted specification need not yield cointegration test result.
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(cointegrating part), but also the speed at which it responds to change in equilibrium
error.(EC part) Lag exclusion Wald test result shows that optimal lags in VEC are 4. VEC is
a special case of VAR when the variables are nonstationary[I(1)] and cointegrated.

Estimation results show the coefficient of cointegrating error is significantly negative.
This means that if demand is unusually high relative to cointegrated explanatory variables,
demand change may decrease. Exogeneity test results show no significant casality.

Table 9. Exogeneity Tests and Cointegration Vector, Error Correction Estimates

VEC Granger Causality/Block Exogeneity Wald Tests
Dependent variable: D(LOG(LF)-LOG(CPI))
Excluded Chi-sq df Prob.
D(CALL) 1.160 4 0.88
D(CBOND) 7.288 4 0.12
D(LOG(IP)) 4 0.93
All 16.87 12 0.15

Specification 1 (D denotes change)

Cointegrating Eq: CointEq1l
LOG(LF(-1))-LOG(CPI(-1)) 1.000
CALL(-1) -0.043
CBOND(-1) 0.017
LOG(IP(-1)) -0.868
C -5.322

Error Correction: D(LOG(LF)-LOG(CPI))
CointEql -0.0144**

VAR(Vector Autoregression) model is useful in estimating impulse response function
and deriving variance decomposition. The former is the function of the parameter
coefficients in reduced form system and the latter the share of the error explained by the
variance of specific explanatory variable.

Variance decomposition result shows the contribution of each type of shock to the
variance of forecast error. Excluding its own contribution, the shock of long-run interest
rate has the largest contribution. That is, its explanation power for money demand is
highest. We can infer this share of contribution as “speculative money demand(Keynes-
Tobin)”, which decreases as the interest rate increase. The innovation in IP may be the effect
from “transactions motive(Baumol-Tobin)”.3 This can be captured more accurately using
the data of GDP.

Our previous results of having significantly negative coefficient for the long-run
interest rate and having large explanatory power in explaining the forecast error variance
in money demand reveal that Korea’s money demand is unstable in the first sense of
instability, which means velocity is the function of long-run interest rate.

3 People receive income regulary. They contemplate between changing into cash incurring opportunity
cost(interest rate) and retaing in the savings account. This decision is affected by the amount of income. Later,
Miller and Orr(1966) provide new version of transaction demand.
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Figure 4. Variance Decomposition

Variance Decomposition of Real M Demand

e

—

Variance Decomposition of
LOG(LF)-LOG(CPI): CALL
—— Variance Decomposition of
LOG(LF)-LOG(CPI): CBOND
—s— Variance Decomposition of
LOG(LF)-LOG(CPI): LOG(IP)

o
/ o

Figure 5. Impulse Response

0.005

0.004
0.003
0.002 /
0.001
0 /
-0.001
-0.002
-0.003

-0.004

-0.005

Impulse Response of Real Money Demnad

Response of LOG(LF)—

LOG(CPI): CALL
Response of LOG(LF)—

LOG(CPI): CBOND
—— Response of LOG(LF)—

LOG(CPI): LOG(IP)

Estimation for impulse response function shows that the shocks in production have the
largest impact on real money demand. <Figure 6> shows the equilibrium error in cointegration
equation. It shows that before 1997, the error has negative sign, and short-run money
demand had increased in response to this deviation from long-run relationship, and vice
versa, after that. This implies that there was structural break of money demand in 1997 in
that before that actual money demand was lower than that of long-run equilibrium value
suggested by cointegration vector estimate.
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Figure 6. Equilibrium Error

—— Cointegrating relation 1

Finally, we use dummy variables applied to suspected break points. We have to note
that first dummy is different from that of the previous section.

Dummy1: 1 after 2003M01, 0 otherwise
Dummy?2: 1 after 1997M01, 0 otherwise

These variables enter both into cointegration part and error correction part. Estimation
results show that both dummies are significant and reduce both the level and change of
money demand than otherwise. Two kinds of dummy are important, since the former
implies the change(break) in the cointegration relationships, the latter the change in speed
at which short run error correction occurs. Error correction model with two dummies
shows that in the equations of real money demand and production(IP), the error correction
coefficients are statistically significant. In contrast with Bayer(1994, 1998), we included
dummy variables into the cointegration relation. All these dummies are gignificant in both
short and long run relationships.
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Table 10. Cointegration Vector and Error Correction Estimates with Dummy Variables
Normalized cointegrating coefficients (standard error in parentheses)
DUMMY1
DUMMY2 (lower money
LOG(LF)- (low money demand
LOG(CPI) LOG(IP) CALL CBOND demand) change)
1.0 -1.85 -0.10 0.08 0.48 0.57
(0.328)** (0.029)** (0.034)** (0.158)** (0.156)**
Error D(LOG(LF) | D(CAL | D(CB | D(LO | D(DUMMY?2) ](ig?vgj\ﬁ\gzi})l
Correction: | -LOG(CPI)) | L) OND) | G(IP)) | (low money demand) demand change)
CointEql -0.012** | 0.1707 | 0.3420 | 0.018** -0.040** -0.000
t-ratio [-5.146] [0.607] | [1.292] | [ 2.606] | [-1.981] [-0.039]

Variance decomposition and impulse response show that long run rate has the highest
explanatory power, and production(IP) has the highest effects on money demand, which
are similar to those without dummies.

[Variance Decomposition with Dummies]
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3. Marcov Switching

Marcov switching model is extension of the simple F-test of model stability of
Chow(1960). Goldfelt and Quandt(1973) introduce Marcov switching model where the time
of switching is endogenous in the model. For simplicity, we introduce in this section the
case of independent switching only considering constant terms. The probability to state
2(S2 : low money demand) is expressed as logistic distribution. Main intuition of this
estimation is: Chow test is only applied when transition point is known. But, in many cases,
it is unknown due to imperfect information in data. So, turning point is estimated as well as
parameters. Estimation is performed by ML. Main difference between normal estimation is
that marginal distribution of dependent variable has component of the probability of the
state. This probability is expressed by logistic distribution with an unknown parameter.

For estimating parameters, we set the following log-likelihood function.

InL=> In X f(yt | St, It.l)Pr[St | It_1]

The simple econometric model is:*

(InMi-InPi)1= a1+ex, e ~ N(, o %):high money demand
(InMi-InP¢)o= aa+ex, ex ~ N(O, o %):low money demand

P
P

)
1)

s=2)=p
s=1)=1-

P

Table 11-1. Estimation of Marcov (Independent) Switching Model
MAXIMIZE - Estimation by BFGS

Variable Coeff Std Error T-Stat Signif
P 0.426 0.065 6.506 0.000**
A10 9.375 0.049 189.3 0.000**
A20 7.724 0.158 48.704 0.000**
SIGMA1 0.243 0.039 6.09 0.000**
SIGMA2 0.901 0.097 9.27 0.000**

The simple econometric model is:

(InM¢-InP¢)1= a1+ BiInY+ &, & ~ N(@O, o 2):highmoney demand
(InM-InP)o= a,+ B2InY +ex, e ~ N(@O o 2%):lowmoney demand

P(s=2)=p
P(s=1)=1-p

4 This switching model may have some problem, since we mix stationary variable(constant) with nonstationary
dependent variable. This problem should be considered in general view of ML in that whether variables with unit
root can be used in likelihood function.
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Table 11-2. Estimation of Marcov (Independent) Switching Model

Variable Coeff Std Error T-Stat Signif
P 0.70 0.05 12.18 0.00
Al0 271 0.11 24.21 0.00
A20 3.16 0.06 51.22 0.00
All 1.55 0.03 49.85 0.00
A21 1.37 0.01 92.42 0.00
SIGMA1 0.14 0.01 10.54 0.00
SIGMA2 0.05 0.00 6.15 0.00

The main difference between Chow test is that regime switching is alternate in whole
sample in this Marcov Switching model. In contrast, in F test model for structural break,
switching occurs only once.

There are both high money demand regime and low demand regime. The probability
to transition to low regime is 0.426. The implication of this outcome is that our demand
equation with just constant reveals regime switching.

For simplicity, we only consider independent switching, and more rigourous analysis
of (endogeneous) Marcov switching considering explanatory variables is needed in future
research.

4. Monetary Policy Implications

Figure 7. The Stability of Money Demand

Y
M;
M = kY
Y| A,
| /

M d , M?
Basic intuition for this diagram comes from monetarist’s.

Money demand M d

=k X Py

Money supply M s= M*

Market Equilibrium k X Py =M*

If the supply of money increases, people use this surplus of money as spending goods
and services. So, the price or real output increases, and nominal income also increases. This
idea comes from Cambridge economists, like Pigou and Marshall. They thought that
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people hold money as medium of exchange or store of value. Interest rate does not affect
money demand.

The implication of the stability in money demand is understood well by using <Figure
7>. Government(BOK) wants to increase the nominal income by expanding money supply.
It hopes to increase nominal income(to B), then, affect real income that is important to
resource allocation only if inflation is stable. But, only if money demand(M d) is stable, it
can attain its initial goal. If money demand also moves(to OC) responding accompanying
corresponding change in the interest rate, it's policy cannot affect the real economy. Until
now, almost all of empirical evidences reveal unstable money demand. So, they imply
monetary policy focusing on changing monetary aggregate may fail due to undesirably
unstable money demand.

Meanwhile, it is worth noting that Cambridge school consider the transmission
mechanism of money supply increase as follows: if money increases in excess of demand,
then the difference between supply and demand is spent on goods and services. This leads
to inflation. It is important to note that this effect occurs clearly only if money demand is
stable.

If we express money demand as:

Md = k(R) Py =1/V(R)[ Py ]
R: nominal interest rate

In macroeconomics, the first kind of instability in money demand means that the
Marshall’s k is the function of (nominal) interest rate, not the fact that the relation between
R and M is unstable. We need to recollect the Goodheart’s law and Lucas critique(1976). In
addition, financial innovation(eg. innovation of new product of banks) made the money
demand respond more to the rates of return in diverse assets. The effects of money growth
on the interest rate in conventional short-run analysis is normally called liquidity effect.
Permanent increase in money growth affects output by reducing real rate of interest.

In the above figure, we denote nominal income in y-axis. For policy perspective, both
inflation(or the level of price) and real income are important. So, we can use inflation for y-
axis variable.

Baumol and Blinder(2006) summarize the determinants of income velocity as follows:
First, the frequency with which paychecks are received. Second, the efficiency of payments
mechanism like the use of credit cards, third, the rate of interest, fourth, the expected rate of
inflation.

Cheong and Kim(2007) presents the factors that prevent economists from forecasting
demand accurately. First, they point out aggregate supply shocks like the second oil shock
in 1979. Second, many countries adopted monetary targeting, and set the amount of
monetary aggregate as intermediate target. But, as soon as government controlled the
money stock, the behavior of the index of money was changed.(Goodhart’s law) Third,
financial deregulation, liberalization, globalization have made money demand unstable.
Technical progress in financial management, spread of universal banking(from 2008),
financial innovation and deregulation in the determination of the rate of interest in deposit
account. In special, the development of alternative assets substituble for money exacerbated
the problem of instability in money demand. Finally, introduction of inflation targeting
increased the volatility of interest rate, and contributed to the instability of money demand.

From our empirical evidences, we can infer the following facts about the causes of
unstable money demand;

Big depression due to financial crisis(currency + banking) caused large parameter
instability in demand, in the view of instability means changing the relationship between V
and LR.
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Government transformed currency market into (managed) floating in Dec. 1997.

Overnight interbank loan market was liberalized and the determination of the call rate
in this market outcome was deregulated.

In the mid- and late 1990s, overuse of credit card became social problem in South Korea,
and this led to instability(increase) of velocity and liquidity constraints for borrowers with
low credit.

In July, 1997, part of the rates of interest in deposit accounts were deregulated. These
rates were the costs of banks in financing loan to private firms.

In 1998, BOK introduced inflation targeting policy. This focused on short run interest
rate(call rate) as operational target of inflation targeting.

The following shows important change in payments mechanism, financial market and
financial innovation, which seem to have affected the structure in money demand.

[Recession or Depression]

9798

[ Deregulation ]

97.12 floating

98. 5 stock market liberalize

99.5 call rate

02.4 foreign exchange market reform
04. 2 interest rate liberalization
[Monetary Policy]

98.4 Inflation targeting

Table 12. Deregulation for Interest Rates (BOK)

Lending Deposit Bond

Stage 1 Long run savings deposit
(1991.11) Short run loan &(CD, RP 50 on) Corporate bond
Stage 3 Discount Rate .

(94. 7~95.11) Demand deposit -
Stage 4 ) (7 days- 3 months) savings )

(1997.7) account
Current Subsidy Demand deposit
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Figure 8. The amount of credit card used(BOK, mil. Won)
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Table 13. Cointegration between V and the amount of credit card used(CCARD)

Normalized cointegrating coefficients (standard error in parentheses)

LOG(V) LOG(CCARD) CBOND CALL

1.00 0.36 0.00 0.03

(-0.11) (-0.01) (-0.01)

Total amount of credit card has increased steadily until recently. Cointegration with V
means our equation is sufficient for imputing money demand instability to innovation in
payment system. It is worth noting that V is decreasing with the amount in contrast with
the intuition that card use generally increase the income velocity.

5. Monetary Policy: Interest Rate as Operational Target

We decompose the variance of forecast error of economic variables to see how much
effects in monetary aggregates go to real output and inflation. As a theoretical model, we
give that of Poole(1970).

IS equation: y=c-ai+ &
Money market equilibrium: m-p=hy-ki+ v
y: real output, m: money, p: price level, i: interest rate

We can show that interest rate targeting have desirable effect in stabilizing output
rather than monetary targeting in the case of unstable money market.

Meanwhile, it is important to note that (unexpected) monetary (supply) shock affects
both prices and output. How much the effects are in each case can be analyzed by the
Lucas(1972) imperfect information model.

The aggregate demand equation is

Yt =mt - Pt

The Lucas supply curve is

ye = b(p: -E py)

We assume that money supply follows the random walk with drift
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mi=cC+me + U

(uy): white noise

Then aggregate demand is

yt=Ct+tme - prt

Hence, the aggregate price and output are determined by unexpected money growth
pe=c+mu + [1/(L+b)]uy

ye = [b/(1+b)]ue

In this study, specifying and estimating 3 variable VAR model gives the answers for
variance decomposition related with variation of money.

Much of change in inflation rather than industrial production is due to increase of
money. We can infer that aggregate AS curve is almost vertical in South Korea. Also, AD
curve is unstable due to the shocks in monetary sector.

Figure 9. illustrates the case where monetary policy have no effect on nominal
income(Y=P X y). But, VAR results show that if any, the change in nominal income have
higher share in the case of inflation.

Figure 9. Decomposition of Monetary Shock into Output and Inflation
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Finally, Korea discarded monetary targeting in 1997, and then adopted inflation
targeting policy instead. In this policy framework, call rate is an operational target, so
inflation targeting has similar effect with interest targeting. We can conclude BOK's
inflation targeting is appropriate in that money demand is so volatile, so (operationally)
targeting for call rate may reduce volatility in output (as well as in inflation). In contrast, if
real sector(IS curve) is unstable, monetary targeting previously adopted by BOK is more
appropriate.

Whether the instability in demand is the result of regime changing in policy
framework is not certain. So, more research is needed for checking causality between
instability of money demand and the change in monetary, financial or foreign exchange
policies.



198 2010 KDI Journal of Economic Policy Conference " Financial Stability and Sustainable Development"

IV. Summary and Conclusion

One candidate of the answer for our finding of the instability may be buffer stock
theory of money demand. People show buffer stock behavior when they encounter
(unexpected) money supply shocks, then adjust money demand.

In viewpoint of empirical analyses, Goldfield(1973) estimated the US money demand,
and revealed high predictive power. But, his estimate did not have goodness of fit over and
after 1970s. In this paper, we find 1) money demand function was instable over 1965-2009
period. And, 2) also structural breaks occurred about in 1997 and in 2000.

We can infer that the 1997 structural break in 1997 came due to Asian crisis, change in
monetary policy regime and that of 2000 due to financial innovation. This paper’s main
contribution is that Korea’s money demand not only is responsive to the interest rate but
also shows regime switching or parameter change. So, using Lf(liquidity of financial
intermediaries) may not be used any index or target for monetary policy.

So, insofar as the ratio of money holding k is concered, Keysian money theory may be
correct in South Korea. Not only k is function of the rate of interest, but also the fuction
itself changes.

But, more sophisticated analysis is needed for checking the implication for stabilization
policy, and we postpone this for future research.

Recently, macroeconomists deviates from simple Keynesian money demand or
quantity theory of money. They developed overlapping generations model(OLG;
Samuelson, 1958), cash-in-advance model(Rotemberg, 1987) and money-in-the utility-
model(Sidrauski, 1967). All these models are based maximization principles of agents and
micro-foundation. They may solve the problem of instability of macroeconomic money
demand.

Money(storable and divisible commodity) in OLG model play the role of reaching
golden rule level of storage for the good.

Cash in advance model considers demand for cash goods in the next period as the
determinant of money demand in the current period. Meanwhile, demand for credit goods
need not retain money balance, since they can be settled other payment instrument like
credit cards.

We need to develop these microeconomic money demand theory. It enables us to
check the instability of demand at the micro-econometric level.
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Appendix

Instead of recursive coefficient or time-varying coefficient instate space model, we use
nonparametric estimation (Kernal fit) for coefficient for the rates of interest as well. Figures
imply parameter instability(or structural break).
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ABSTRACT

The global financial crisis has exerted enormous impacts on the attainment of inflation
target in Korea. The annual average CPI inflation was 3.3% during the targeting period of
2007-2009 and the target was 3.0£0.5%. Thus Korea has succeeded in keeping annual
average CPI inflation just below the upper limit of the 2007-2009 target under the global
crisis.

This paper intends to evaluate the performance of the inflation targeting system in
Korea. First, it estimates the conventional call rate reaction equation under the global crisis
and finds that the policy interest rates never reacted to expected inflation, output gap, and
won/dollar exchange rate, as expected by theory. Second, it identifies the shock of global
financial crisis into core and non-core, applying the structural VAR model. The core shock
was defined to have no (medium- to) long-run impact on real output.

The core shock was identified to have the character of the demand shock, since it has
the positive impact on the inflation and output in the short run. The structural core inflation
due to core shock was an attractor of headline inflation, not vice versa. Therefore, the
structural core inflation that reflects the demand-side shock would be the better
intermediate target for the final headline inflation target than the official core inflation that
exclude the volatile inflation of agricultural and oil-related products.

During the inflation targeting period of 2007-2009, the structural core inflation was
more volatile than the official core inflation, because the global crisis has very large
negative impacts on the domestic demand as well as the prices of agricultural and oil-
related products. This paper shows that the negative core shock during the fourth quarter
of 2008 was larger than that in the financial crisis in 1998. But the core shock turned into
positive very quickly in 2009, as the Korean economy recovered very quickly from crisis.

The volatile changes in structural core inflation suggests that the Bank of Korea barely
managed to attain the 2007-2009 inflation target, owing to the very large negative impacts
of the global financial crisis on the domestic demand. It also suggests that the rapid rise in
core inflation with the rapid recovery of the Korean economy will lead to rapid rise in
headline inflation.
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Figure 1. Trends in Dubai Oil Price and Won/Dollar Exchange Rate
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Figure 2. Trends in Output Gap
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Table 1. Estimation of Call Rate Reaction Function (GMM Estimation)

Sample Overinden-
P Constant |12 Xt it e el AdjustedR? |tification P-
Period
value
-0.13 0.048 0.021 0.88 -0.043  |0.048
99-06 (-1.14) (3.37) (9.06) (161.6) (-6.47) |(7.29) 096 096
-0.29 0.020 0.023 0.88 -0.023  |0.030
99-08 (-2.52)) (2.20) (13.31) (136.9) (-412) (552 096 095
0.03 -0.010 -0.001 0.99 -0.004  |0.004
99-09 (0.39) (-1.37) (-0.62) (137.2))  |(-0.92) |(1.16) 095 096

Note: t-values are in parenthesis.
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Figure 3. CPI and Core Inflation (Year over Year, %)
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Table 2. Unit Root Tests on Year-over-Year Inflation

(O if it has unit root)
Sample CPI Inflation Core Inflation Non-core Inflation
Period PP test KPSS test PP test KPSS test PP test KPSS test
90-09 o o @) o X X
99-09 X X O X X X

Note: Tests at a 5% significance including constant.
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Ct=@Q1Cr1 t PaCr2t &

@ n~N(0,0,2), &€~N(0, 6.2).

¥y u 1 0 ¥ Ny
C; 0 U ®1 ':I:'z CI—‘I E;
Ce-d= [0l LD 1 0 Cr-zle L
S AR A A @) A AL A(4)= FERIF Aol Aot
HH= 29l BolA fFosiof & A FARE T4 n 3 878 T4 &
ko] AFdAelth. ARl nHF gl BRHEAANE T A AT doka
7hdsta itk dubA o w FAFEY TR AAAAE JdAsHH A7 Eo]
Btz dolal MFHE oA Al ®rh. = Beveridge-Nelson & FAl/8 #2|HS
nEw 54 FAZE F7IHEe diEe Ageid Wi, FARES S8
HA VS 7HEshs 534 RS9 EYolM = AridEe] =i Eed s F
2 QTS WA Ak webA vaSec] RS ARgSte] FA8 £33 Yty
FA AN =& AR dadA AR T st

Table 3. Separation of Trend and Cycle in CPI Inflation
Using Unobserved Component Model

CPI Inflation CPI)
Sample Period 1990.1 ~2009.12 1999.1~2009.12
Coi}'gzl’:ion Yes No Yes

B -0.022 0.261* 0.262*
D, 0.143 -16.06 1.093**

D, 0.000 0.924** -0.093

oy 0.532* 1.00 0.221

O¢ 0.432 0.078** 1.149
Cov(n, € -0.4918 -0.608
= -197.93 -33.22 -75.08

Notes: ** denotes 1% significance. * denotes 5% significance.
1) 100*log(CPT).
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Figure 4. Structural Core Inflation
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E7VESE W3t gal SR wskel AnAEvE Wstel disto] WE A8 AR
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=2713e A Aot 9ok G elA FE5ETE A7) AT (%) 2% A7)
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O delMe AS7kA 2" o9 7HA 24
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BMSE BE 24 9% FUBEA Y A 249l
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sk g9l
5 N O
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JIZeold 5 o= Zlo] &m|A
5 X

Z ol Ao EAS] 2007-2009 @ F E7FerA
fof gist AAME S ;s

Iv. 29 Zdol a3 718 ERA H7t
B EREE 2UARPISER LYo
ow

[e)] —=.
A = K
ErPdsEe]l HE HS del oW USRS GAsA dd 28y 2007-
Zol 22 =897 F40] ANS wel= #A &8 o] (headline

-

2009 & ¥ 2
inflation) 2.t} &4 <l & °] M (underlying inflation %=+= core inflation)s 7]+ 2%
U R e S Ebe et qlvh

1. E7/RRMERVL 5 2dUdEdolAd

<Table 4> A AAR 5 7FA] FHJAZH oA 20072009 @ F FAE
wola S, x4 FddEH A 4 Al 4 FAake] 7| ZH(horizon) S AAl
oml FHJdEH| o] FokAe AR vEhdth 7|3k horizon)& 24 JE R LA
o EVRRMERVIE & Ad o FdAdEdoldo] B e] A 35%F
FeFgoEN BRI ERE GAEH X3t =2 F7tstA drt

Table 4. Measures of Core Inflation during 2007-2009 (%)

2007 2008 2009 Average

CPI Inflation 25 4.7 2.8 3.3

Core Inflation? 24 4.2 3.6 34

12-Month 2.8 4.7 24 3.3

Structural Core |\ roth 34 49 24 3.6

Inflation?

36-Month 3.6 55 27 39

Structural .Core Inflation 30 16 25 33
(stationary)?

Note: 1) Official.
2) Obtained from the structural VAR model, applying 12, 24, and 36-month horizon.
3) Obtained from the structural VAR model, when CPI has one unit root. 12-month horizon is applied.
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Figure 5. Trends in Structural Core Shock
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Hol Qg W the3t ol LAFHRGE A 1 9 o 1) ARWAZT Y

Am, = Modm_ + 380w 4l —m_) +e,
Coi=l ) ' ' (12)

i=1
ﬂ.?r; = ZZEI,-Z'.:T;_f+ZZ{?fdwf_f—k(W;_l—?rf_l]-l-:r;-f
i=1 T ' (13)

(12)4 5 3)H el = 7F o ol FH3kA, 1wk ok Fejw v = O] oy m
01=00 =8, =000t gry. et X = Oolwd o 7}« ol thabo] I3 B 94
A& AU Ak

E7P7F ©elE shunt b wis 2anAbETkeh Ao Abad
of diste] g2 Ak o) AT S sl Ak

<Table5>= Ul 7h] gl Z @0l e 484 A4 das Hola gl
anAEvEeL 242 BVbF BE w92 syt Rvha B ARt
4 27kl FHsh=AE A Ade sujAaTkel] dete] 29 57t 94
ofd Zlo g yEptth o, awAarket 294 wvke 1 9] AleE A ¥
Hol A eFout AnabEvhsh A E7he] Aok W@l E ZhA ofobr 1 o i
F 7R AR wARE Hel glrkal sl
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Table 5. Evaluation of Measures of Core Inflation

Cointeg,. T o—
& & _ — — g =..=8,=(
Null Hypo. Ci)elff. has unit root? a=0 v=0 A0 ) )
* {0 1
Statistic P-value Sf) 5 t-value t-value t-value P-value
**1% sig.

Official 047 7] 2w 2.04 431 -0.01 093
g?;;:f;l) 0.79 7\ 2} 0.82 163 128 0.20
éﬁ‘iggﬁ) 0.01 e 0.9 174 033 034
(ggﬁgiﬂ) 0.01 e 1.6 2,01 0.22 059
Ssttr;f:rllraarly/ 0.02 e 1.02 -0.80 338 0.05

Note: 1) The Phillips-Perron test was applied.

A% 44 A3 AR AFE 102 ol FAAF HELA U HobA] ¢ ghe Tl
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Figure 6. Inflation Trends during 2007-2009
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Table 6. Variance Decomposition of Changes in Inflation and Output
(Percentage of Variance Due to Core)

horizon(month) Changes in CPI Inflation Changes in Output
1 76.1 23.7
3 752 23.7
12 721 27.7
24 71.7 27.7
48 71.7 27.7
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CHAPTER 12

Central Bank Design and Cre(liiit Market Distortions: The Case of
orea
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Abstract

In the aftermath of the recent financial crisis, special attention is paid to the design of
central banks in order to promote economic and financial stability. Often the concept of
inflation targeting, i.e. the focus on stabilizing inflation around a prespecified target, is
blamed for leading to a too narrow view of economic stabilization that excludes financial
stability objectives. The Korean economy was also hit hard by the financial crisis. After a
successful decade of inflation targeting, the recent financial crisis made apparent that the
functioning of credit market could be a major obstacle to successful economic stabilization.
This paper studies the optimal weight the central bank should attach to stabilizing inflation
in light of credit market distortions. The paper uses a standard New-Keynesian model, in
which the central bank formulates a robust-control approach to monetary policy. Firms
hold working capital to finance the wage bill. Both the central bank and the government
share the concern about distortions. As a result, a large weight on inflation stabilization
remains optimal. The degree of central bank conservatism should increase with the danger
of credit market distortions as the stabilization bias of discretionary monetary policy grows
with the fear of distortions. The design of the Bank of Korea accords well with these
normative findings.

Keywords: optimal monetary policy, cost channel, monetary policy delegation, robust
control
JEL classification: E43, E52
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I. Introduction

In the aftermath of the recent financial crisis, special attention is paid to the design of
central banks in order to promote economic and financial stability. Often the concept of
inflation targeting, i.e. the focus on stabilizing inflation around a prespecified target, is
blamed for leading to a too narrow view of economic stabilization that excludes financial
stability objectives.

Like other emerging market countries, the Korean economy was hit hard by the
financial crisis. After a successful decade of inflation targeting, the recent financial crisis
made apparent that the functioning of credit markets could be a major obstacle to
successful economic stabilization.

The aim of this paper is to investigate the optimal weight the central banker should
attach to inflation stabilization if the central bank and the government fear credit market
distortions. The central bank is unable to attach a probability distribution to alterative crisis
scenarios. Instead, policy takes the worst-case outcome into account when formulating
policy. This set-up is known as Hansen and Sargent's (2008) robust control approach. In fact,
Charles Evans (2009), a member of the Federal Reserve's FOMC, recently argues that his
theoretical framework summarizes policy measures in the second half of 2008:

"The current environment is also one in which we have to worry about the evil agents
in Hansen and Sargent's robust control analyses. Recall that the 'evil agent' is a parable for
how we might end up in states of the world ... that entail huge downside costs to the
economy."

This paper models such a situation. We employ a New-Keynesian model that is
extended to include a working capital channel, i.e. firms rely on the credit market to
financial the wage bill. The central bank fears credit market distortions in the form of a
spread between policy-controlled and lending rates. Once we adopt the robust control
approach to policy, a natural definition of financial instability arises. We define financial
instability as the worst-case interest rate spread the central banker fears.

We use this model to address the following issue: What is the optimal choice of a
central banker in terms of his output weight in the loss function? Suppose the government
should appoint a central banker. Both the central bank and the government are concerned
about credit market distortions. We show that it is indeed optimal for the government to
appoint a weight-conservative central banker, i.e. one whose relative weight on inflation
stabilization is higher than that of the government. The degree of conservatism increases
with the fear of distortions. We will use the case of Korea to contrast the main findings with
the institutional design of actual monetary policy in an inflation targeting economy.

The paper is organized as follows: Section 2 introduces a standard New-Keynesian
business cycle model for which section 3 derives optimal monetary policy under
uncertainty about credit markets. Section 4 studies the optimal delegation of monetary
policy, while section 5 applies these results to the case of the Bank of Korea. Section 6 draws
some tentative conclusions.
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II. The model

The model is an extension of Ravenna and Walsh’s (2006) New-Keynesian model.? As
in Chowdhury, Hoffmann, and Schabert (2006), the lending rate faced by firms can differ
from the policy rate. The forward-looking Phillips curve (1)

7Ty = PE T+ K((O- + 77)Xt + ¢Rtl )
@
and the IS curve (2) represent log-linearized equilibrium conditions

X, =EX + o (Rt —E7z, - rtn) @)
where 7, is the inflation rate, X, the output gap, and R, the money market interest

rate controlled by the central bank. The discount factor is denoted by <1, o is the inverse of
the intertemporal elasticity of substitution, # is the elasticity of labor supply, and « is the
slope coefficient of the Phillips curve. Shocks to the natural real rate of interest are given by

" ~N(0,0?).
The only departure from the standard New-Keynesian model is the restriction that

firms hold working capital as e.g. in Christiano, Eichenbaum, and Evans (2005) or, recently,
Uhlig (2009). Firms face a cash-in-advance constraint and borrow at the nominal lending

rate Rt' in order to pay the wage bill. This introduces a simple credit market into the

model. The size of this cost channel is given by ¢. The cost channel constitutes a supply-
side transmission mechanism of monetary policy that supplements the standard demand-

side effect.

The model describes a closed-economy and necessarily lacks many aspects that are
particularly important from an emerging market’s perspective such as exchange rate
volatility, foreign indebtedness and capital flows. Clarida, Gali, and Gertler (2001), however,
show that the resulting optimal monetary policy in this model is isomorphic to the policy
prescription from an open-economy model. Hence, the basic mechanism presented in this
paper will survive even in richer models.

If the credit market model is subject to distortions these distortions appear in form of
costly financial intermediation. Denote this distortion by Z, . Hence, the refinancing costs
for firms are

R =R, +2, 3)
Monetary policy is assumed to set interest rates in order to minimize inflation and
output gap volatility weighted by A4 >0

L = %(ﬂf +2¢) @

The task is to reformulate the central bank's optimization problem such that the
resulting policy performs well even if the credit market is distorted. To illustrate the
problem, we introduce a fictitious second rational agent, the evil agent mentioned by Evans
(2009) in the introduction, whose goal is to maximize the central bank's loss.*

2 Tillmann (2010) uses the same model to study cross-country differences in the degree of monetary policy
aggressiveness.

3 Barth and Ramey (2001) introduce the cost channel of monetary transmission.

4 Leitemo and Soderstrom (2009) recently derive robust policy in a similar New Keynesian model, although
without a cost channel and absent credit market distortions.
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The amount of potential misspecifications is given by Z, . The constraint imposed upon
the evil agent is explained in the next section. The resulting min-max problem is
min max {ﬂf + ﬂxf} )
omRe 7
The central bank minimizes the welfare loss by choosing output and inflation and the
corresponding interest rate. The evil agent sets the misspecification such that the welfare
loss is maximized. If the full amount of possible misspecifications indeed realizes, we refer
to the resulting model as the worst-case model.

III. Optimal monetary policy

The Lagrangian of the policy problem can be written as
min max L = 7z} + Ax? — 0z}

X Ry 7,
— i [ﬂ-t - PE A — K((J + 77)Xt +oR, +gr, )]
- :Utx [Xt - Et Xia + U_l (Rt - Et”t+1 - rtn )] (6)

T X

Where ¢ , # , and . denote Lagrange multipliers. We will loosely refer to the
Lagrange parameter 0 as the inverse of the central bank's fear of credit market distortions.
A lower 0 means that the central bank designs a policy which is appropriate for a wider set
of possible misspecifications.

We assume that commitment is not feasible, both for the central bank and the evil
agent. Under discretion, both players optimize taking expectations as given. The first-order
condition imply the basic trade-off faced by monetary policy

_ _xlo+n)-op

t A )

-1
Thus, as Ravenna and Walsh (2006) note, with l+no=>¢>0 , optimal policy will

result in greater inflation variability for a given level of output gap variability since
stabilizing inflation is more costly.
The first-order conditions also imply the degree of credit market distortion set by the
evil agent
K¢
Ly =— T

o ®)
As the fear of distortions increases, i.e. 0 falls, 2 becomes larger. The most important

determinant of “!is the rate of inflation. If inflation is low, the evil agent cannot do much
harm.
The worst-case solution consists of output, inflation and the interest rate as a function

w W.,..Nn w W,..Nn
. . . =Q'r" X =Q.r
of the real interest rate shock, the only state variable, i.e. 7y =t Tt 't and

_ n
Ri = Qqf, with
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o A0k
T A0 -k + 0k (o +n)—og) ©)
QY- k(o +1)-0p) Q"
Y (10)
Qg =1-0Q 1)

Based on estimates of the cost channel coefficient provided by Ravenna and Walsh

(2006), i.e. =1, and for standard values for o, (O-+77)_O-: n= 0.5 The robust control
approach considers distortions in the neighborhood of the certainty benchmark which

2 42
corresponds to 0 =0 Here we impose a minor restriction on 6 and assume 0>x’¢ .
Based on Ravenna and Walsh's empirical results, this assumption imposes a very low lower
bound on 6.

Note that the spread considered here lacks a structural interpretation. In particular, the
spread modeled here does not resemble the one observed during the recent crisis. The
welfare effect from distortions only stems from its impact on inflation and volatility and,
hence, on the central bank's success in stabilizing the economy.

The robust control approach used in this paper also sheds new light on the classical
result of Brainard (1967). Brainard argued that multiplicative parameter uncertainty should
lead to an attenuated adjustment of the policy instrument. This is known as the "Brainard
principle". In a series of papers, Giannoni (2002) and Onatski and Stock (2002), among
others, analyze whether the Brainard result carries over to robust policy in a New-
Keynesian model of monetary policy. The literature typically finds that uncertainty is likely
to lead to more vigorous interest rate setting behavior. Policy no longer obeys the Brainard
principle.

The results in this paper corroborate these findings. Straightforward differentiation

2
reveals that a(QR) 160 < O. A higher degree of uncertainty, i.e. a lower 9, leads to a
larger variance of the policy instrument. Under a min-max approach to uncertainty, the
central bank should stabilize policy more aggressively than under certainty.

IV. The optimal weight on price stability

Since Rogoff's (1985) seminal analysis, it is now common wisdom that delegating
monetary policy to a central bank which is more inflation-averse than the social planner, i.e.
to a "conservative central banker", can raise welfare. Here the central bank targets the
natural rate of output. Thus, the classic inflation bias is absent. Instead, the rationale for
policy delegation is that monetary policy under discretion gives rise to a stabilization bias,
see e.g. Clarida, Gali, and Gertler (1999). Since shocks are assumed i.i.d. in this paper,
expected inflation is always zero and the stabilization bias is absent.

In the presence of distortions, however, the bias could reappear. Assume that a social
planner delegates policy in order to minimize worst-case inflation and output fluctuations.
Hence, the planer is also concerned about distortions and, thus, relies in its delegation

5 Christiano, Eichenbaum, and Evans (2005) calibrate ¢ =1.
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decision on the worst-case outcomes for inflation and output. It appears plausible that the
social planner shares the central bank's concern about a malfunctioning credit market.

The social planner weights fluctuations in the output gap with a weight A", which is
not restricted to coincide with the weight of the central bank. The social planner then
chooses A in order to minimize the welfare loss resulting from the equilibrium outcome for
a given A

H w )2 Pyw)? H w2 2 P(ow) _2
min {(ﬂ't ) +A (xt ) }: min {(49”) o +A (49X ) ar} (12)
The resulting first-order condition can be reorganized to

2 12
A= 1—% (13)

For a standard parameterization, 1— <1. It follows that A< A" . The central

K2 ¢2
0
banker is more conservative than the social planner. If 0 falls, inflation is more volatile than
under certainty. Put differently, the stabilization bias increases. This bias can be corrected

through the optimal choice of A. If @00, A1=A". Under certainty about the
functioning of the credit market there is no role for monetary conservatism as the
stabilization bias is absent. As the fear of misspecifications increases, policy in the worst
case model becomes more attenuated. This aggravates the stabilization bias of discretionary

monetary policy and motivates the appointment of a conservative central banker.
242

This result holds only as long as <1. Empirical estimates of K typically range

between 0.01 and 0.1.° Thus, with a cost channel coefficient of about ¢ =1, the nominator

becomes very small. The obvious difficulty is to specify a value for @, the central bank’s

trust in the reference model, which is bounded only be zero. A value of 0 —> o0 is
equivalent to the case of Rational Expectations. To the extent the robust control approach

interprets uncertainty as small deviations from a reference model, we should not expect 6

K2¢2
0

being close enough to zero that >1. With the above mentioned restriction we

basically rule out situations in which the central bank does not trust the reference model at
all.

6 See Walsh (2010, chapter 8) for a survey of the parameterization of the standard New-Keynesian model.
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V. The case of the Bank of Korea

The Bank of Korea (BoK) adopted inflation targeting as its monetary strategy following
the financial and currency crisis of 1997.7

The revision of the Bank of Korea act, which became effective in 1998, explicitly made
price stability the primary aim of monetary policy and imposed an explicit inflation target.
At the same time, the independence of the Bank of Korea was enhanced and the aim of
financial stability transferred to the newly established Financial Services Commission.?®
Nevertheless, the BoK strives to achieve financial stability in the actual operation of its
policy. Kim (2006) stresses the fact that the BoK takes account of other objectives such as
financial stability and growth as long as price stability is not endangered.

The inflation targeting regime in Korea is generally seen as being a model of success,
see Kim and Park (2006). It helped stabilizing inflation effectively and was a prerequisite for
the economic recovery.

The results from the previous sections are easily applied to the case of the Bank of
Korea. The recent financial crisis of 2008/09 put the inflation targeting framework in Korea
to a test. Put differently, monetary policy faced severe credit market distortions when
implementing interest rate policy. Recent research by Yie (2008) indeed finds a role for the
cost channel in the Korean economy, although the estimated ¢ coefficient, ranging from
0.32 to 0.45, is surrounded by substantial estimation uncertainty. It follows that, to the
extent the monetary authorities fear credit market distortions, A < A" should hold. The
Bank of Korea should place a weight on stabilizing inflation that is higher than that of the
government in order to stabilize inflation efficiently. In other words, the Bank of Korea is
wise to put large weight on inflation stabilization. Recently, Sanchez (2009) estimates an
empirical macroeconomic model on the Korean economy. He finds that the BoK objective
function does indeed include negligible weights on output and exchange rate variability
and, hence, does in fact follow a policy of flexible inflation targeting. Likewise, Parsley and
Popper (2009) find only an indirect role of the exchange rate in the BoK’s monetary policy
rule. The authors argue that the BoK actively targets the rate of inflation, not the exchange
rate.

While in the past the design of monetary policy in Korea accords well with the findings
of this paper, market participants consider the newly appointed governor of the Bank of
Korea, Kim Choong-soo, more dovish than his predecessor, Lee Seong-tae. It remains to
be seen whether the BoK continues its successful anti-inflation strategy. The recent interest
rate hike in July 2010, with which the BoK responded to increases in inflation expectations,
will certainly contribute to foster the BoK’s anti-inflation credibility.

7 See Filardo and Genberg (2010) for a survey of the institutional arrangements and alternative central bank
designs in the Asia-Pacific region.

8 For an in-depth analysis of these developments, see Cargill (2001, 2009).

° See, among others, MarketWatch (March 16, 2010): "Korea's new central bank chief reportedly dovish".
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VI. Conclusions

This paper used a robust control approach to monetary policy to shed light on the
design of inflation targeting central banks. It was shown that the fear of credit market
distortions motivates the delegation of monetary policy to a conservative central bank -
even in the absence of a classic inflation bias. This result lends itself as a benchmark for the
evaluation of actual central bank designs. It was shown that the Bank of Korea is wise to
emphasize price stability as its primary objective and to safeguard its independence even in
the presence of distortions to credit markets.

A final word of caution is warranted here. The model is deliberately simplistic. This
paper is about stabilization of the business cycle, not necessarily about financial stability.
Absent any form of dynamics, the model is unable to reflect the gradual build-up of risks,
preemptive policy measures, and the role of structural frictions in financial intermediation.
Nevertheless, the model delivers useful policy prescriptions that are likely to survive in
more complex models.
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Abstract

Consumer bankruptcy has been rising for three decades until 2005, when the
Bankruptcy Abuse Prevention and Consumer Protection Act was enacted. According to the
standard theory of bankruptcy, bankruptcy filing is caused by financial distress of
consumers. The prediction of this theory is that bankruptcy filings will be cyclical: rising in
recession and falling in prosperity. The prediction is consistent with observations until 1979.
However, during the 1979-2005 periods, bankruptcy filings have been rising rapidly in
spite of strong economic growth. Between 1979 and early 2000s, personal bankruptcy
filings increased by more than 400 percent. An alternative explanation considers the fact
that the Bankruptcy Reform Act of 1978 has been more forgiving to debtors than earlier
laws. This theory considers incentives in rational choice model in explaining the rapid rise
in bankruptcy filings. The rational choice theory is not sufficient to explain the fact that the
rise took several decades. Considering the stigma people have about filing bankruptcy and
the opportunistic behavior, I propose a behavioral theory in which individual behavior
results in horizontal evolution. An empirical work has been proposed and performed to
compare my proposed theory with the traditional theory. The GINI index is used as a
proxy for financial distress. The tentative result based on the data for the 1969 through 2002
indicates that behavioral theory better explains the observed behavior.
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I. Introduction

Bankruptcy is the legal process that resolves debts of financially distressed individuals.
In this sense, bankruptcy law allows partial anarchy in the fringe of an ordered society.
Since the Bankruptcy Reform Act of 1978, consumer bankruptcy has been rising for 25 years
until 2005. See attachment 1 and 2 at the end of the paper. The bankruptcy filings for each
year in the early 2000s, more than a million per year, have been more numerous than the
number of college graduates of the year. According to the traditional theory of consumer
bankruptcy, bankruptcy filings are caused by financial distress of individuals. The
prediction of this theory is that the number of bankruptcy filings will be counter cyclical.
During the recession bankruptcy filings will rise, and the filings will fall during the
economic boom. The traditional theory explains fairly well the data for 1900-1978. However,
contrary to this theory, bankruptcy filings have been rising rapidly, in spite of strong
economic growth, during the 1978-2005 periods.

Writers on bankruptcy -- economists, legal scholars, and sociologists -- provide two
different or opposing interpretations of the observations of 1979-2005. Sullivan et al (2000),
for instance, stick to the traditional theory and interpret the data as indicating some hidden
factors that are not shown on the superficial aggregate data. Others claim that the
traditional model fails to explain the observation of 1979-2005. Buckley (2002), White (2007),
and Zywicki (2005), among others, belong to this group. These authors argue that the rising
bankruptcy files are the result of the incentive provided by the 1978 Bankruptcy Code that
is forgiving to debtors by extending asset exemptions.

The intellectual background of traditional theory had influence on the 1978 Bankruptcy
Reform Act. The bankruptcy filing rate was 1.5 million in 2004 and 2 million in year 2005.
After the Bankruptcy Abuse Prevention and Consumer Protection Act (BAP-CPA) has been
enacted in 2005, the filing rate fell sharply to 600,000 in 2006.

It is expected that the forgiving nature of the legal institution will reduce the
opportunity cost of filing consumer bankruptcy. That is, institution matters because of its
influence on incentives. The incentive argument is based on economic theory and has
intuitive appeal. However, the standard incentive argument is not sufficient to understand
the bankruptcy behavior. We note that there are many who do not file even if they can
benefit from bankruptcy. People have stigma about filing bankruptcy and wish to behave
as responsible persons. To understand the role of stigma on behavior, I propose to
introduce a behavioral dimension in addition to the dimension of preference/utility
calculations.

To contrast the proposed theory with the traditional model for bankruptcy, I
conducted an empirical work. The GINI index has been used as a proxy for financial
distress. The tentative result indicates that the proposed behavioral model explains the
observations of 1979-2005 better than the traditional theory. In the following three sections,
I will first discuss the traditional theory of bankruptcy and the data in section IL. In section
III, I discuss different interpretations of the data. A behavioral theory is proposed in section
IV, and report the data analysis. Some concluding remarks appear in the last section.
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II. Theory of Consumer Bankruptcy and Data

The traditional theory explains bankruptcy filings by financial distress faced by
individuals. The major causes of financial distress are unexpected unemployment, medical
problem, divorce, or indebtedness. Each of these factors are discussed in Sullivan et.al
(1990).

The traditional theory assumes that people face financial distress during the economic
recessions. The implication of this theory is that bankruptcy filings will move with business
cycles; filings will rise during recession and fall during prosperity. The theory explains the
data fairly well from 1900 through 1978, though the trend has been a slowly increasing rate
of bankruptcy filings over time. This theory served as the intellectual background for the
Bankruptcy Reform Act of 1978. Legal scholars generally agree that the law was forgiving to
debtors. We can expect that the 1978 bankruptcy law would affect behavior.

Since 1979, bankruptcy filings have been rising rapidly, in spite of the strong economic
growth until 2005. In 2005 BAP-CPA has been enacted to prevent abuses of the forgiving
nature of 1978 Bankruptcy Code. The new law enacted was less forgiving to debtors,
especially Chapter 13 of the Code.

The pattern of consumer bankruptcy filings has been analyzed from the data available
for the last hundred years: Annual Report of the Attorney General of the United States and
Administrative Office of the United States Courts. See Figure 1 for a plot of this data.
During the Great Depression, bankruptcy filings peaked in the 1930s at 60 per 100,000
population. In 2004 the filings were 500 per 100,000 population or 1.5 million filings. In 2005,
the filings are 2 million. The bankruptcy filings dropped immediately after 2005, yet the
number has been rising again during the financial crisis and economic recession of 2008. As
Murray and Dougherty (2010) reports the bankruptcy filing is already 1.4million.

III. Interpretation of the Observation

The simple version of traditional theory of bankruptcy would hardly explain the
observed pattern during the period 1979-2005. Basically, there are two different
perspectives or theories in interpreting the observation.

Sullivan et al. follow the traditional theory and argue that the American middle class
faces financial distress. But they failed to identify and locate factors that would explain the
anomaly from the perspective of the traditional theory. In terms of economic theory, their
position implies the hypothesis that individual’s preference and behavior are stable. Even
changes in legal constraints do not affect incentives of an economic man. For an economist,
it is hard to accept an argument that assumes, though implicitly, that behavior is unaffected
by the legal institution. It should be no surprise to observe the rising bankruptcy filings for
25 years, which is considered as an anomaly to the traditional theorists. In the following
section, I consider factors that might influence bankruptcy filings during the time of strong
economic growth.

Consider an individual who solves an inter-temporal consumption problem by his
earnings, borrowing, and saving. A standard rational choice theory will predict that a
forgiving bankruptcy law will give incentive for more borrowing. If default cost is included
as the cost of borrowing, much as in corporations, we can predict that lower cost of
borrowing offer incentive for borrowing more and thus higher chances for default and
bankruptcy filing. This observation may end the debate about explaining away the
anomaly. We note, however, that, even in financial distress, most people have stigma about
filing bankruptcy. According to some calculation, about 20 to 30% of population will
financially benefit from filing bankruptcy. The actual bankruptcy filing is much lower than
this.
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IV. Alternative Theory and Empirical Work

To better understand the behavioral pattern of bankruptcy filings discussed above, we
first develop a theory of financial distress. We note that, during the last thirty years of
globalization, along with increased business opportunities, risk and uncertainty has been
increased.

As Milton Friedman (1953) has argued, economic freedom in capitalism offers
opportunities whose results are uncertain and risky. People may have different attitude
toward risk and some individuals have risk-loving range in their utility functions. As a
consequence of economic freedom, income inequality follows. Thus, the economic freedom
and business opportunities from globalization means more income inequality and financial
distress for some. Those who were unsuccessful in risky business will face financial distress
and may end up filing bankruptcy. This argument is consistent with the traditional theory
of bankruptcy.

Under this scenario of risk and financial distress, GINI index is chosen as a proxy for
financial distress. I have chosen GINI index partly because it is readily available data. We
can formulate the idea in a linear form. Let x denote the GINI index and y the bankruptcy
filing rate. Then y can be expressed in a linear form:

Y(t) =a + bx(t)

The data used was for the period 1967 through 1997. A simple regression show that the
t-value for GINI index is 11.59 and - 10.3 for the constant term. Since both terms have
trend during the period of data, we consider the equation for first differences:

dy(t) = b [dx(®)]
where dy = y(t) - y(t-1) and dx = x(t) - x(t-1). From the regression, t-value for the difference
of GINI value is t = - 0.66. But when we introduce a constant term and regress the equation,

dy(t) = a+ b [dx(0)]

The t-value for the GINI difference is -2.28 and for the constant term the t-value is 3.95.
Just conducting regression for a conjecture is not very meaningful, especially for the highly
aggregated data we have. I test this theory against the behavioral theory proposed below.

Unlike the traditional theory, the alternative explanation considers economic
incentives in different legal institutions. However, the standard rational choice theory also
begs a question. The incentive offered by the 1978 Bankruptcy Act will boost bankruptcy
filing, and the level of filing rate should stabilize immediately. But what we observe is the
continuous increase over 25 years. Spread of information certainly takes time, but not 25
years! Even in financial distress most people or a significant number of people do not file
bankruptcy. This indicates that the simple incentive argument in rational choice model is
not sufficient to counter the argument of Sullivan et al. We have to consider the dimension
of behavior.

The fact that most people have stigma about filing bankruptcy suggests that the social
norm about bankruptcy has been the result of cultural or social evolution. Hayek
emphasized cultural evolution in explaining the emergence of institutions. The process of
removing or reducing such stigma is another behavior pattern similar to horizontal
evolution or learning. Stigma, however, is difficult to define and measure functionally. In
quantifying stigma I borrow from behavioral psychology. In the Darwinian theory of
evolution, the basic evolutionary mechanism tells that new and more adaptive distribution
emerges through natural selection. Likewise, in the learning process, through instrumental
conditioning, new distribution emerges. The new law and those who have filed bankruptcy
serves as conditioning for the rest of the population. See Rachlin (1991).
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As an alternative hypothesis to the traditional model based on GINI index, I mobilize
the behavioral theory proposed above. My conjecture is that changes in bankruptcy filings
can be explained by the number of existing bankruptcy filings. The assumption of this
conjecture is that preference/utility function approach does not fully explain bankruptcy
behavior. Behavior changes as the stimulation increases, and the filing activities of other
individuals serve as stimulation.

Based on the theory developed above, we can formulate a linear equation in which
bankruptcy filing rate is a function of the GINI index and the number of bankruptcy cases
that have been already filed. Then,

y(1) = a+bx(1) + cy(0)

y(2) =a+bx(1) + c[y(1)+y(0)]

y(t-1) = a + bx(t-1) + c[y(t-2) + ... +y(0)]
y(t) =a+bx(t) + c[y(t-1) + ... +y(0)]

(
By subtracting y(t-1) from y(t), we obtain
¥(O - (1) = bix(®x(ED] y(tl)  or

(1) dy(t) =bdx(t) + c y(t-1)

Data Work.

Equation (1) has been applied to the data for the period 1967-2002. See Table 1 for the
data. The data covers the period of Bankruptcy Reform Act, between 1978 and 2005. The
regression result shows is this. The t-value for GINI term is -1.13 and the t-value for the
sum of bankruptcy filings is 2.99. It is possible that people who file bankruptcy has
information about bankruptcy filings in the economy and form expectations. In this case,
the regression equation could be,

(2) dy(t) =bdx(t) +cy(t)

In this case, the t-value for the GINI index term is -1.1 and the t-value for the historical
sum of bankruptcy filings is 3.38.

By comparing the t-values, we conclude that the behavioral theory explains the
bankruptcy filing behavior better than a traditional theory for bankruptcy.

V. Conclusion

The behavioral model proposed has an implication that was not discussed so far. The
behavior from reduced stigma is different from economic response to incentives.
Behavioral change will stay even after the economic incentive is gone. This finding will
help our interpretation of future bankruptcy data. The result of this paper also raises
questions about what should be the principle of bankruptcy law. Should it be the efficiency,
or social safety net?

American bankruptcy law is unique in that, unlike bankruptcy laws in other countries,
bankruptcy law offers a fresh start or a partial anarchy in the fringe of the society. In this
way, bankruptcy serves as consumption insurance and social safety net. The common law
countries like England and Canada have more social safety net and less bankruptcy filings.
We may ask whether bankruptcy is proper substitute for social safety net, if indeed we
consider social safety net. Bankruptcy is an old one question as we read from a clause in the
U.S. Constitutions on bankruptcy.
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Table 1. Gini index and bankruptcy filing rates

Year
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002

CF
964.8584
903.1417
836.3063
869.0569
877.2484
784.6409
734.6227
788.8843
1038.226
968.7749
826.8547
774.6405
875.233
1385.791
1376.384
1342.48
1239.816
1206.476
1434.026
1870.335
2034.142
2248.807
2498.804
2878.595
3459.954
3532.428
3153.425
2997.979
3328.124
4241.647
5041.825
5173.7
4699.759
4327.922
5098.476
5337.303

Gini

0.399
0.388
0.391
0.394
0.396
0.401
0.397
0.395
0.397
0.398
0.402
0.402
0.404
0.403
0.406
0.412
0.414
0.415
0.419
0.425
0.426
0.427
0.431
0.428
0.428
0.434
0.454
0.456
0.45

0.455
0.459
0.456
0.457
0.46

0.462
0.466

CF: Bankruptcy filing rate
Gini: Gini index

Note: The next two attachments on bankruptcy filings come from American Bankruptcy Institute.
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Influence of Total Consumer Debt on Bankruptcy Filings
Trends by Year 1980-2008
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CHAPTER 14

Private Benefits of Corporate Control: Measured from Control
Rights Transactions
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Abstract

This paper utilizes actual data for control rights transactions for Korean firms. This
data offer a detailed specific information on the purchase price of the control rights.
Utilizing the actual control right transactions data, this paper measures the size of premium
associated with the corporate control rights transactions.

This study finds that control rights transactions produced positive stock price effects,
suggesting that the ownership changes in the Korean market appear to be efficient
according to definition offered by Bebchuk (1994). The study also finds that control right
premiums vary with firm-specific factors. This finding suggests that private benefits for
corporate control are not uniform across all Korean firms, and that some controlling
shareholders enjoy more private benefits than other firms, as posited by Bebchuk (1994).
Unlike Bargeron et. al (2008) for U.S. block tradings, the study finds that managers for stock
exchange listed firms do not pay higher premiums for the corporate control right than for
managers of unlisted firms.
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I. Introduction

The modern theory of the firm is based on the premise that the corporate ownership
structure is dispersed and the corporate decisions are delegated to managers (agents) who
may maximize their own utilities rather than shareholders wealth (Berle and Means, 1932).
The seminal work of Jensen and Meckling (1976) advanced the agency theory to reconcile
the conflicting objectives between the agents and principals, so as to minimize agency costs
and yield maximum values for the firm. Fama (1980) and Jensen and Ruback (1983) argued
that the agency problems will be insignificant when managerial labor market is competitive,
because the agents who do not perform well under shareholders wealth maximization rule
will be replaced, either internal monitoring and/or external monitoring forces managers.
Furthermore, Grossman and Hart (1980) and Lambert and Larcker (1985) offered compensation
schemes which reduce the free rider problems and expedite corporate takeover activities.

Recent literature adds new dimensions to the agency theory of the firm. LaPorta,
Lopez-de-Silanes, and Shleifer (1999), for example, reported that corporate ownerships are
not dispersed in many countries outside America.? Bebchuk (1999) indicates that in
countries where control rights offer large private benefits (i.e. ownership rents), founding
families tend to have a lock in the control to protect the ownership rents. Through
pyramidal ownership structure, the founding families have a lock in the control of the firm,
even if they are minority shareholders in terms of cash flow rights of the firm. In these firms,
a disparity exists between the voting rights and cash flow rights.

The literature indicates that the magnitude of ownership rents will be larger, ceteris
paribus, for firms in countries where managerial labor markets are not competitive and
disclosure rules are lenient, compared to firms in countries where managerial labor markets
are competitive and disclosure rules are restrictive. Furthermore, Bebchuk (1999) argued
that some of the corporate control transactions in such economies may be motivated to
extract ownership rents rather than to maximize share values. Since it has been argued that
the ownership rents are large in Korea because the corporate ownership is neither
dispersed nor easily challenged (Joh , 2003; Bae, Kang and Kim 2002; Baek, Kang and Lee,
2006), this paper measures ownership rents in the Korean market. It also examines if
corporate control transactions are motivated to extract ownership rents or to maximize
share values.

The paper obtained recent corporate control transactions data for Korean firms, and
empirically examines if the corporate control transactions in the Korean market are
motivated to extract ownership rents rather than to create values for the involved firms.
The study also measures acquisition premiums (a proxy for ownership rents), and
compares the magnitude and determinants for ownership rents with those of acquisitions
in other countries.

The paper is organized as follows. Section 2 reviews the literature on the corporate
control rights valuation and develop hypotheses. Section 3 describes the unique features of
corporate control transaction data in the Korean market. Section 4 presents empirical
results and interpretations of the findings. The final section offer a summary and policy
implications.

1 They also found that in some countries, controlling shareholders (founding families) employ pyramid stock
ownerships, cross-holdings, and dual-class stock in order to lock the corporate control. They also indicated that the
extents of minority shareholder protection differ by national legal origins, and that controlling shareholders are
common in civil law origin countries.
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II. Literature Review and Hypotheses

There are two schools of thoughts on the relationship between the takeover acquisition
price and post-acquisition equilibrium price. On the one hand, Grossman and Hart (1980)
and Lambert and Larcker (1985) argue that corporate control market must offer some
private gains for the acquirer. If the acquirers are not entitled to private gains and free-rider
problems exist in takeover markets, potential acquirers are not encouraged to actively
engage in hostile takeover attempts.?2 Therefore, Grossman and Hart (1980) argues that the
tender offer (acquisition) prices should be lower than post-acquisition equilibrium values of
target firms. The price differences (discounted prices) represent the private benefits accrue
to the acquirers.

On the other hand, Bebchuk (1999), Barclay and Holderness (1989), and Holderness
and Sheehan (1985) argue that the corporate control offers substantial private benefits
(ownership rents) to the controlling shareholders. Barclay and Holderness (1989) and
Holderness and Sheehan (1985) argue that, in a competitive takeover market, the acquisition
prices should command premiums to reflect private benefits that accrue exclusively to the
controlling shareholders. Holderness and Sheehan (1989) reported that blocks trades are
priced at premiums (average 20%) to the post-announcement share price.3 Levy (1983)
found a 45.5% premium in Israel. Zingales (1994) found an 81.5% premium for voting
shares over nonvoting shares in Italy.# Zingales (1994) also concluded that actual premium
in a bidding situation is closely related to the private benefits of control.>

1. Competition in corporate control markets and acquisition premium

If corporate control markets are not competitive and if the arguments of Grossman and
Hart (1980) and Lambert and Larcker (1985) are followed, the acquirers would pay less than
the fair values of target firms. Then the acquisition price will command a discount over
post-acquisition equilibrium prices. Even when the acquirers anticipate private benefits from
the corporate control, if corporate control markets are not competitive, then the acquirers
would not pay the fair value of the target firms.

The acquisition price of the corporate control right will not command premium under
the following three scenarios. The first scenario is to avoid possible free-rider problems in
corporate takeovers. Grossman and Hart (1980) and Lambert and Larcker (1985) argue that,
in order to avoid free-rider problems in corporate takeovers, those who organize corporate
takeovers should be entitled to receive more than his/her share of the post-acquisition
equilibrium values. To reflect the extra benefits to the acquirer, the acquisition price should
be lower than the post-acquisition equilibrium prices. The second scenario is that since the
corporate control transactions market are not competitive, the acquirers pay less than the
equilibrium post-acquisition prices, even if corporate control rights offer private benefits.

2 Grossman and Hart (1980) pointed out that if all of the post-acquisition benefits are accrued to all
shareholders in proportion to their stock ownership and the acquiring investors do not receive any private benefits,
then large-percentage blocks will trade at the post-acquisition equilibrium prices. Grossman and Hart (1980)
further argued that, in order to resolve the free-rider problems of minority shareholders, controlling shareholders
should be allowed to take private benefits on corporate takeover transactions.

3 Lease, McConnell, and Mikkelson (1983) found an average premium of 5.4% in the US, while Smith and
Amoako-Adu (1995) found an average premium of 10.4%.

4 Zingales (1994) concluded that most of this premium represents the private benefits accrue to the controlling
shareholders and the inefficiency of the Italian market for corporate control.

5 Holderness and Sheehan (1989) found that the premiums for corporate block trades increase with firm size,
fractional ownership, and firm performance. The larger premiums were paid for firms with greater leverage, lower
stock-return variance, and larger cash holdings.
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The third scenario is that since the corporate control rights do not offer private benefits, the
acquisition price will be close to the post-acquisition equilibrium prices.

Therefore, if the empirical date shows that acquisition prices command premiums in
corporate control transactions, then the premiums can be interpreted as the ownership
rents. The finding will also suggest that the corporate control markets are competitive.t 7

Hypothesis 1: To the extent that the acquirers expect private benefits accrue exclusively
to themselves, and that the control transactions markets are competitive,
the acquirers will pay premiums for the target firms

If the acquirers expect some future cash flows accrue exclusively to themselves, and
the corporate takeover market is competitive, then the acquirers must pay premium for
target firms. The benefits accruing to the acquirers may take the following forms of private
benefits as well as publicly known benefits as follows:

Private benefits = E(NFp) + E(£Vp)
Publicly known benefits = E (Vp * —NFp)

Where, Private benefits represents the cash flows accrue exclusively to the controlling
shareholders. Publicly known benefits correspond to the owners’ share of publicly
disclosed cash flows.

E(NFp) = Future cash inflow expected to accrue exclusively to the controlling
shareholders (private benefits),

UVp = Future expected non-pecuniary benefits accruing to the controlling
shareholders,

«a = Controlling shareholders’ equity position,

E (Vv*) = Post acquisition optimal firm value in the absence of private gains,

Vp* = current firm value V + value addition from better management and any
synergistic gains from the acquisition,

V’p -NFp = Post acquisition firm value based on publicly disclosed cash flows,

Financial benefits to acquiring owners = E(NFp) + E(Vp * —NFp)ax

Total benefits to acquiring owners = E(NFp) + E(Vp *—NFp)ar + pVp--oooooovvveeeee 1)

Therefore, acquisition premiums that the acquirers are willing to pay are the present
value of expected future private benefits and public benefits as follows:

E(NFp)+E(lqu)+E(Vp*—NFp)C¥ .............................................................. (2)

The first two terms represent private benefits and the last term represents publicly
known benefits.
The expression (2) can be rewritten as,

E(NFp) + E(/,l\/p) — E(NFp)(Z + E(Vp*)a
E(NFp)(L— ) + E(1Vp) £ E(Vp¥) ot oveeeeesoemessesssi )
Expression (3) suggests that for a given non-pecuniary benefits, E(xVp), and

pecuniary benefits, E(NFp), the premium for corporate control is negatively associated

6 If for some reason, large-block shareholders anticipate to incur costs, then the blocks will trade at a discount
to post acquisition equilibrium prices.

7 Barclay and Holderness (1989) shows that many public corporations listed on NYSE and Amex have one or
more shareholders who own a large-percentage block of the firm’s common stock
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with the equity holdings for the controlling shareholders. As the controlling shareholders
equity position increases, they tend to take less private benefits, consistent with Jensen and
Meckling (1976).

The equation (3) suggests that in the absence of private benefits, benefits to acquiring
owners are E(Vp*)a . So, we propose the following hypotheses.

Hypothesis 2: In the presence of private benefits of corporate control rights, the
acquisition premium will be negatively associated with controlling
shareholders equity ownership percentage.

Equation (3) indicates that the private benefits for corporate control contain pecuniary
and no-pecuniary benefits. The costs of extracting private benefits depend on the county-
specific business environments. In a country where the legal systems and environments
encourage the controlling shareholders to extract private gains from corporate control, the
costs of extracting private benefits will be low, and therefore, controlling shareholders will
enjoy larger private benefits than in countries where institutional legal systems and
enforcement of the law are strict and the costs of extracting private benefits are high. It is
arguable that private benefits accruing to the controlling shareholders are relevant to the
country-specific institutional and legal systems.

2. Motives for acquisitions and target firm share prices

If the corporate control transactions add values to the involved firms, and if the
acquirers do not extract private benefits from the control right, then all shareholders will
receive post-acquisition valuation benefits in proportion to their fractional equity
ownership. All post-announcement valuation effects in corporate control transactions will
be shared equally by all outstanding shareholders. Under the efficient capital markets
assumptions, the information contents are reflected in the share values upon the
announcement of corporate control changes. The greater acquisition valuation benefits, the
greater positive price reactions to target firms around the announcement date of the
corporate control change.

Furthermore, Bebchuk (1994) argues that at times control transfers can be inefficient,
when motives for the new controller are to extract private benefits rather than to improve
on the firm value. Under inefficient transfers, the post-transfer firm value will not be
greater than pre-transfer firm value, because the new controller does not have a greater
ability to manage and produce firm value, rather he will extract more from the minority
shareholders than the old controller. Accordingly, the post-transfer stock valuation in
relation to the pre-transfer firm valuation will indicate if the transfers are efficient or
inefficient. If the control transfers in the Korean market are inefficient transfers, then the
post-transfer stock valuation will be lower than the pre-transfer firm valuation.

Hypothesis 3: To the extent that the corporate takeover markets are competitive and
that the acquirer, without creating values more to the firm, may take
more private benefits than the current owners, then the acquisition
announcement may have negative valuation effects on target firms.

If the private benefits to the controlling shareholders are predominantly determined by
the country level factors rather than firm-specific factors, the acquisition premiums may not
vary across firms. If, however, the private benefits to controlling shareholders are not
predominantly determined by the country level factors and a significant portion of the
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private benefits are derived from firm-specific factors, then the acquisition premiums may
vary across firms. Furthermore, if private benefits for controlling shareholders vary across
firms, then determinants for premiums, proxy for private benefits, can be estimated from
firm-specific financial factors.

Especially, Barclay and Holderness(1989) argue that there are private costs as well as
private benefits associated with block ownership. Since these costs vary cross-sectionally, it
is reasonable that the net private benefits of block ownership are negative for some firms.
They argue that this phenomena reflects that an underestimation of the announce effect or
unanticipated stock price changes between the consummation of the trade and the public
announcement. But the more substantial discounts are often associated with firms in severe
financial distress, suggesting that the private costs of block ownership are likely to increase
during times of financial difficulties, In such firms, for example, blockholders are likely to
spend considerable time monitoring management, and they face an increased threat of
litigation brought by disgruntled minority shareholders. Therefore, we also construct
hypothesis 5 according to this Barclay and Holderness(1989) opinion.

Hypothesis 4: If institutional and legal systems at the country level dominate the size
of private benefits accruing to the controlling shareholders of listed
firms, then the size of private benefits may not vary across firms.
Specifically, percentage Premium # f (firm-specific factor).

Hypothesis 5: If the premiums are affected by the financial distress factors, leverages
(liquidity) in premium firms are lower (higher) than those in discount
firms under same conditions in other factors.

The managerial discretion theory of corporate acquisition [Jensen and Meckling (1976)]
proposes that there are private benefits for managers such that managers of publicly traded
firms may be willing to pay more for target firms than private investors. Bargeron et al.
(2007) found from the U.S. data that the wealth effects of target shares were larger when
acquired by publicly traded corporations than when acquired by either unlisted firms or
private equity funds.

This paper also investigates if the market clearing premiums for corporate control
rights differ by agency relationships of acquiring shareholders. To the extent that the
acquirer representing publicly traded corporations care less about the acquisition costs
compared to the private company or private equity fund, the former group may pay higher
premiums, ceteris paribus. However, since Korean firms” ownership structure is not widely
held and managers do not posses agency problems suggested by Jensen and Meckling
(1976), the acquisition premium may not differ by corporate status of the acquirer.

Hypothesis 6: Owners of publicly traded firms will pay a higher premium for the
control rights than the owners of unlisted firms.
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III. Data collection

Previous studies employed two types of data to measure the acquisition premiums, an
estimate for the value of corporate control rights. Table 1 displays results of empirical
literatures on voting premium. The first group, using the dual class stock samples,
investigated the prices of common shares with different voting rights, and found that
shares with superior voting rights trade at a premium compared to shares with inferior
voting rights, and the size of the premium varies substantially across countries. As
exhibited in Table 1, Lease, McConnell, and Mikkelson (1983) found an average premium
of 5.4% in the US, while Smith and Amoako-Adu (1995) found a median premium of 10.4%.
Levy (1983) found a 45.5% premium in Israel. Zingales (1994) found an 81.5% premium for
voting shares over nonvoting shares in Italy.?

The second group analyzed the pricing of block trades involving at least 5% of the
common stock of NYSE or Amex corporations. The arguments are that a prospective
purchaser evaluates two benefit streams when negotiating for corporate controlling rights.
The first is the expected stream of dividends and other cash flows that accrue to all
shareholders in proportion to their fractional ownership. The market value of this stream is
captured by the post-announcement exchange price of the firm’s stock. The second is
anticipated private benefit accruable only to the controlling shareholders.

Barclay and Holderness (1989) found that the block-trade prices are on average 20%
above the post-announcement exchange price, and more than 80% of the blocks trade
above that exchange price. Barclay and Holderness (1989) argue that if investors perceive
the block trades will lead to changes in corporate control, then the post announcement
stock prices will reflect post-acquisition equilibrium prices.

8 Zingales (1994) concluded that most of this premium represents the private benefits accrue to the controlling
shareholders and the inefficiency of the Italian market for corporate control.
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Table 1. Empirical literature on voting premium

Source E’(}Zmium Premium calculation Country Sample data }S)ifjfée thtihmebse:rZ;ierms
Lease, McConnell, and Mikkelson (1983) 5.4 (Pv-Prv) /Py USA Dual class stock 1940-1978 30

Zingales (1994) 81.5 (Py-Prv)/ Pr? Italy Dual class stock 1987-1990 96

Smith and Amoako-Adu (1995) 10.4 (Py-Prv)/ PrvP Canada Dual class stock 1981-1992 98

Levy (1982) 45.5 (Pv-Pny)/PaP Israel Dual class stock 1981 22

Bergstrom and Rydqvist (1992) 15.2 (Py-Prv)/ PrvP Sweden Dual class stock 1980-1990 65

Megginson (1990) 13.3 (Pv-Pny)/Pr? UK Dual class stock 1955-1982 152

Horner (1988) 22.4 (Py-Prv)/ Pr? Switzerland Dual class stock 1973-1983 45

Barclay and Holderness (1989) 20.4 (Pp-Pe)/Pec USA Block Trading 1978-1982 63

Note: a: P,=voting shares price (or superior voting shares), Pn,= non-voting shares price (or inferior voting shares)
b: Py=stock price at the time of agreement to sell the controlling interests of the firm (or the block trading), P.= the announcement date exchange price
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Unlike previous studies, this study utilizes corporate control rights transactions data
for publicly traded firms and privately held firms in Korea. The Korean corporate control
rights transactions data offer special features and therefore have potentials to shed
additional lights to the important theoretical issues of managerial rents for corporate
control.

First, the data offer the detailed specific information on the purchase price of the
control rights, which are equipped to measure the size of premium (discount) associated
with the corporate control rights transactions (see Appendix 1 for a sample of such
transactions announcement). Second, the data provide corporate control rights transactions
data that traded among publicly traded corporations; between publicly traded corporations
and non-public firms, and between publicly traded corporations and private equity funds.
Third, the measurement for the private benefits for Korean firms will be less biased than
the previous studies which used either block trading data or dual class stock samples.

Since the actual control transfer data had not been available, previous researchers
utilized the block tradings to measure the private benefits for corporate control. To the
extent that some block trading do not lead to transfer of corporate control, the empirical
measures for private benefits would tend to be biased downward. It should additionally be
noted that unlike the U. S. publicly traded firms, publicly traded firms in Korea exhibit a
concentrated ownership structure. Therefore, the private benefits will be larger for Korean
firms than for American firms [Bebchuk (1994), Dyck and Zingales (2003), and Nenova
(2003)]. Since minority shareholders” interests are more strongly protected in America, the
managerial rents are expected lower in America than in a country with concentrated
ownership.

This paper used the online announcements for securities listed on the Korea stock
exchanges and KOADAQ from the period of January 1 2003 to October 31 2007. The sample
firms in this study are the firms which reported the change in the controlling shareholders.
To be included in the sample, the report must have purchase prices and number of shares
purchased by the acquiring teams. Financial data must be available in FN guide and data
base from the Listed Securities Association. The study uses 157 cases of corporate control
transactions in the Korean market. Out of the total sample, 116 cases are corporate control
rights transferred from the publicly traded firms to private firms and private equity funds,
and 41 cases were transactions between the two publicly traded corporations.

This paper constructs proxy variables for measuring the values of corporate control
rights, and estimating the determinants of private benefits (costs) of major shareholders
who own corporate control rights. The paper investigates several issues: (i) How large is
the size of private benefits for those who have the corporate control rights? (ii) How large is
the size of public gains when the corporate control rights are transferred to new owners? (iii)
Does the size of private benefits of corporate control rights differ by acquiring investor
group? (iv) Can the magnitude of the private benefits for the corporate control rights be
estimated from firm characteristics?

IV. Empirical results

Table 2 provides sample characteristics and distributions for the sample used in the
study. The acquiring shareholders on average purchased 24.94% of the outstanding shares.
The average total assets of the target firm are 33,866 million Korean Won. Table 2 also
shows the difference between the acquisition by publicly traded firms and private firms.
The acquirers purchase on average 29.47% of the outstanding shares for the publicly traded
firms, 23.15% of the outstanding shares for non public firms, respectively. The target firm
size is also smaller for private acquirers (30,870 million Korean Won) than public acquirers
(42,404 million Korean Won).
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Table 2. Descriptive statistics
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Total Samples (N=157)

Pubic(N=41) Private(N=116)

Private-Public

Variables Mean Median Min. Max. Mean Mean Difference tvalue
Panel A : premium for corporate control rights transactions

Equity ownership percentage acquire (%)  |24.94 22.36 0.85 64.80 29.47 23.15 -6.33 198 *
Acquiring price per share(won) 6,480.99 4,067.29 1.00 92,857.14 7,210.28 6,223.23 -987.05 -0.67
Total acquiring amount(million won) 12,139.35  8,500.00 5.30 88,000.00 [17,211.18 10,346.72 -6,864.45 244 *F*
}ﬁiﬁigﬁgﬁﬂiﬁgﬁg&t/ \ 8748147 3734273 111480  1,754,10580 [83,080.38  89,037.03 5,956.65 0.17
Stock price at announcement day(won) 40.70 25.22 0.00 583.06 53.61 36.13 -17.48 -1.26
Panel B : Financial information of target firm

Total Asset(million won) 33,866 25,503 4,361 160,914 42,404 30,870 -11,534 198 *
Debt(million won) 14,805 10,102 386 114,401 18,094 13,650 -4,443 -1.15
Debt/Total Asset (%) 41.93 41.68 1.75 167.53 38.30 43.20 4.90 0.92
Administrative expense/Sales(%) 41.60 22.68 2.65 254.09 38.36 42.74 438 0.52
Cash Balance/Total Asset(%) 0.73 6.38 0.00 59.52 9.17 9.92 0.75 0.39
Net worth ratio(%) 58.07 58.32 -67.53 98.25 61.70 56.80 -4.90 -0.92
Net income/Sales(%) -53.22 -10.44 -845.48 62.96 -45.13 -56.05 -10.92 -0.47
Tobin’s q 1.09 0.79 0.09 13.27 1.12 1.08 -0.05 -0.25
:ji%i:‘h“f)‘?iﬁz;ﬂ ;;?emntbgizr(;)) 10.28 8.83 6539 10643 1081 10.09 -0.72 -0.13
Average annual S.D. from before 477.60 470,58 2512 78037 U57.32 484.77 27.45 1.23

two month of announcement day(%)
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1. premium calculation

As discussed in section II, a prospective block purchaser assesses two streams of
benefits when negotiating for control rights: proportional cash flows that accrue to all
shareholders and net private benefits that accrue to the controlling shareholders alone. The
economic theories outlined above relate most directly to the total dollar value of the net
private benefits. Following Barclay and Holderness (1989, 1991), we measured private
benefits of control interests as follows:

Total value of private benefits is:

(Po—Pe) - No
Pe - Nt

Where, Pb is stock price at the time of agreement to sell the controlling interests of
the firm

Nb is number of shares acquired

Premium =

Pe is average closing price in month after the announcement date
Nt is total number of shares outstanding on the announcement date Per share value

Pb—Pe

e
We employ two measures of the premium. We standardize dollar premium by
dividing by the total market value of the firm’s outstanding equity measure at the exchange
| | (Po=P)-No
price (Pe-Nt). The standardized dollar premium [W ] is less skewed and
e+ Nt
more closely approximates the normal distribution than does the unstandardized dollar
premium; it also has an intuitive interpretation as the value of the private benefits as a
percentage of the total value of the firm’s equity.

Table 3 shows the regression estimates for the acquisition premium. It shows that
premiums are negatively associated with acquirer’s equity ownership percentage. This
finding indicates that the acquirers with a high equity ownership pay lower premiums. The
acquisition premiums are negatively associated with standard deviation of the security
returns, and negatively associated with the firm size. These findings are different from
Holderness and Sheehan (1989) who found that the premiums for corporate block trades
increase with firm size, fractional ownership, and firm with larger cash holdings.

Panel A of Table 3 used the acquisition premiums as dependent variables. The OLS
results does not control for industry effect. The regression results under panel fixed-effect
controlled for industry effect. The estimated coefficient signs do not differ between the two
results, but the significance level is higher for Stock return SD and dummy for unlisted firm.

of private benefits is: Premium =
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Table 3. Multivariate regression estimations

bLS |Pane1 Fixed-Effect
Panel A: Dependent variable: Precentage primium
Equity ownership acquire -0.0416 W 0.0452  ** 0.0370  *** |-0.0405  *** -0.0457  *** -0.0352  ***

(0.0134) (0.0135) (0.0132) (0.0135) (0.0137) (0.0124)
Log(firmsize) -0.975 *1.019 e+ 0.763 *** £0.795 e+ 0.790 x 0492 ok

(0.150) (0.152) (0.167) (0.175) 0.172) (0.168)
leverage -0.623 -0.368 -0.354 -0.760 -0.560 -0.607

(0.902) (0.908) (0.871) (0.978) (0.970) (0.860)
Cash Balance/Total Asset(%) 0.910 1.587 1.276 0.498 1.167 0.556

(2.357) (2.374) (2.280) (2.503) (2.496) (2.218)
Administrative expense/Sales(%) -0.343 -0.333 -0.501 0.271 0.122 -0.313

(0.503) (0.499) (0.482) (0.638) (0.635) (0.572)
Average annual S.D. from before 0.0430 0.0410 0.211 0.0734 0.0995 0.352 *

two month of announcement day(%) (0.176) (0.175) (0.176) (0.188) (0.186) (0.176)

Unlisting firm dummy -0.656 -0.450 -0.733* -0.439
(private 1, public 0) (0.402) (0.392) (0.427) (0.385)
Premium dummy 1.257 ok 1.621 b
(premium 1, discount 0) (0.406) (0.384)
Constant 05.53 ***26.99 ***18.94 *** 20.85 2118 *** 11.53 *

(3.881) (3.952) (4.597) (4.473) (4.410) (4.531)
Observations 107 107 107 107 107 107
R-squared 0.332 0.349 0.407 0.322 0.353 0.499
Number of industry 38 38 38
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Panel B: Dependent variable: Precentage primium adujusted stock index
Equity ownership acquire -0.0416 ***-0.0453 *** -0.0371 ***1-0.0406 **%-0.0458 *** -0.0353 b
(0.0134) (0.0134) (0.0132) (0.0135) (0.0137) (0.0124)
Log(firmsize) +0.978 % 1.022 ** 0.767 % 1-0.797 % 0.792 ***-0.495 ik
(0.150) (0.151) (0.167) (0.174) (0.172) (0.168)
leverage +0.618 -0.360 -0.346 -0.757 -0.553 -0.600
(0.900) (0.906) (0.869) (0.977) (0.968) (0.859)
Cash Balance/Total Asset(%) 0.909 1.594 1.284 0.484 1.166 0.558
(2.352) (2.368) (2.275) (2.501) (2.491) (2.216)
Administrative expense/Sales(%) +0.342 -0.331 -0.498 0.273 0.121 -0.312
(0.502) (0.498) (0.480) (0.638) (0.633) (0.572)
Average annual S.D. from before 0.0413 0.0393 0.208 0.0718 0.0984 0.349*
two month of announcement day(%) (0.176) (0.174) (0.176) (0.188) (0.186) (0.175)
Unlisting firm dummy -0.664 -0.459 -0.746* -0.453
(private 1, public 0) (0.401) (0.391) (0.427) (0.385)
Premium dummy 1.252 b 1.612 b
(premium 1, discount 0) (0.405) (0.383)
Constant D5.61 **27.08 ***19.07 ** 12091 % 21.25 % 11.64 **
(3.873) (3.942) (4.587) (4.469) (4.402) (4.526)
Observations 107 107 107 107 107 107
R-squared 0.334 0.352 0.409 0.323 0.355 0.500
Number of industry 38 38 38

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1



260 2010 KDI Journal of Economic Policy Conference " Financial Stability and Sustainable Development"

These findings suggest that the values of corporate control are not uniform and that
the acquirers’ expertise to increase firm value may not be homogeneous. This finding is
consistent with the hypothesis that the size of private benefits depends on firm-specific
variables. Private benefits to the controlling shareholders, therefore, depend in part on the
acquirers’ specific skills and their intentions to extract private benefits.

In order to estimate the public gains to target firm shareholders, we used standard
event study methodology as follows:

Ait=Rjt—a—b - Rmt
Where, Rjt is security J ’s return on the day t and Rmt is the market index return
onday t, Ajt isthe abnormal return on security j onday t.

Table 4 shows the abnormal returns to target shareholders around the control transfer
announcements. Statistically significant positive abnormal returns were detected from day -
9 and such patterns continued one day after the announcement date. Cumulative abnormal
returns for window period of (-9, 1) are 19.3%. This finding indicates that control transfer
for Korean firms belong to efficient transfer, according to Bebchuk (1994).

Table 4. Announcement effects of negotiated transactions of corporate controls

Total Sample(N=157)
Days

AAR t-value
-10 0.002801 0.70
-9 0.015526 3.33 i
-8 0.009464 1.99 *
-7 0.018784 3.62 i
-6 0.012282 2.69 i
-5 0.011264 2.67 i
-4 -0.000937 -0.20
-3 0.021356 2.71 ok
-2 0.032490 5.71
-1 0.046737 7.76
0 0.041557 5.93 o
1 -0.017859 -2.22 *
2 -0.003355 -0.51
3 -0.001848 -0.32
4 0.001716 0.34
5 -0.004951 -0.96
6 0.010503 2.29 *
7 0.005153 1.02
8 0.000769 0.15
9 0.002836 0.57
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10 0.009104 091

-1, 1) 0.071090 4.94 b
(-2,2) 0.100633 5.00 i
(-3,3) 0.119508 518 b
-9, 1) 0.192626 8.37 b

*** p<0.01, ** p<0.05, * p<0.1

Table 5 shows whether or not the wealth effects of the corporate control transactions
for target firms differ by the acquiring shareholders corporate listing status. It shows that
positive wealth effects on target firms start from day -9 and ends on the announcement
dates when they are acquired by unlisted firms, suggesting inside information was
reflected in the stock prices. However, abnormal returns were registered from day -3 and
ends on day +1. The cumulative abnormal returns [CAR (-9, 1)] show that the target
shareholders gain more when they are acquired by unlisted firms.

Table 5. Announcement effects and mean difference test : exchange listed firms vs. unlisted

firms

Panel A : Average abnormal returns(AAR) around the announcement date
Listed Sample(N=41) Unlisted firm Sample(N=116)

Pays AAR t-value AAR t-value
-10 0.002066 0.28 0.003060 0.65
-9 0.005299 0.81 0.019141 3.26 ok
-8 0.003669 0.53 0.011513 1.93 *
-7 0.009565 1.04 0.022043 3.55 ok
-6 0.004161 0.74 0.015153 2.59 ok
-5 0.002396 0.33 0.014398 2.84 ok
-4 0.002844 0.40 -0.002274 -0.38
-3 0.039781 1.65 * 0.014844 2.31 *
-2 0.015245 1.56 0.038585 5.65 ok
-1 0.036502 3.88 ok 0.050354 6.77 ok
0 0.041594 3.19 ok 0.041544 4.99 ok
1 -0.042436 277 -0.009096 -0.97
2 -0.011714 -0.97 -0.000375 -0.05
3 -0.015955 .79 * 0.003182 0.44
4 -0.014720 217 ** 0.007627 1.20
5 -0.007509 -0.79 -0.004031 -0.66
6 0.005937 0.89 0.012145 2.10 *
7 0.000031 0.00 0.006951 1.11
8 -0.003231 -0.47 0.002172 0.34
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9 0.003951 0.45 0.002438 0.41

10 0.002066 0.28 0.003060 0.65

Panel B: Cumulative average abnormal returns for Public vs. Private

Window period [Public vs. Private CAAR t-value Pr