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The role of banking portfolios in the
transmission from currency crises to banking crises —
potential effects of Basel H

Abstract

This paper evaluates the potential effects of the Basel brécon preventing the
transmission from currency crises to financial crises. By amagjythie case study of South
Korea, it shows how mismatches on banks’ balance sheets were rtfaypcause for
such a transmission, and models how Basel Il would have affectedbidlasee sheets.
The paper shows that due to South Korea’s positive credit rating mahihs leading up
to the crisis, the regulatory capital reserves under Basauld have been even lower
than those under Basel |, and that therefore Basel Il would have had adwentseastithe
development of the crisis. In the second part, the article analysgther the behavior of
rating agencies has changed since their failure to predictdiaa Arisis. The paper finds
no robust econometric evidence that rating agencies have starteaketomicro-
mismatches into account when assigning sovereign ratings. Thus, geeouitrent
approach of credit rating agencies, we have reservations concdraieffdactiveness of
Basel Il to prevent the transmission from currency crises to mhardtises, both for the
case of South Korea and for potential future crises.

JEL Classification: F3, F40, G15, G28

Keywords: Asian Financial Crisis, Bank Portfolios, Currency Mismatch, Mgtur
Mismatch, Basel Il, Credit Ratings

*

We thank Stefan Eich, Markus Bihler, Jan SauerrRaf Schaufele, Victor Bemmann and Joachim
Wilde for discussions and comments on earlier draffthis paper. The usual disclaimer applies.
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Zusammenfassung

Die vorliegende Arbeit untersucht die moéglichen Effekte der Ba8ankenregulierung
auf die Transmission von Wéahrungskrisen zu Bankenkrisen. Die Analydgedssels
Sudkorea zeigt die wichtige Rolle der Unausgeglichenheit von Bankakitvapassiva
in bezug auf deren Fristigkeit und Wahrung bei diesem Transmissioasproad stellt
dar wie Basel Il auf die Bankenbilanzen gewirkt hatte. Es wedeigt, dass die
regulatorischen Kapitalanforderungen unter Basel I, aufgrund der Kugditratings im
Vorfeld der Krise, geringer gewesen waren als unter Badehdurch ware die Krise
verscharft worden. Im zweiten Teil der Arbeit wird analysialtdie Ratingagenturen ihr
Verhalten seit dem Versagen bei der Prognose der Asienkriselegednaben. Dieser
Beitrag findet keine empirische Evidenz fir eine BerlcksichtigungJdausgeglichen-
heit in den Bankenbilanzen bei der Ableitung von Ratingergebnissen furrLamedbalb
muss die Effektivitat von Basel Il bei der Pravention der Trarsams/on Wahrungs- zu
Bankenkrisen sowohl im Falle Sudkoreas als auch bei méglichen zukinfrgsm
angezweifelt werden.

Schlagworte: Asienkrise, Bankenbilanzen, Wahrungs-Mismatch, Laufzeit-Mismatch,
Basel Il, Kreditratings
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Introduction

The severe financial market turbulences of the EBasan crisis have highlighted the
dangers associated with an unregulated, globafinadcial system. To prevent the future
spread of currency crises throughout the domesticdiabsystem, as was the case in South
Korea in 1997, numerous alterations to the intenat financial architecture have been
recommended. The revised “Basel Accord on Capitigacy”’ (Basel Committee, 2005)
by the Bank for International Settlements (from now the “Basel I’ accord) has been
proposed as one potential tool to limit financiges in the future. In this paper we analyze
the possible usefulness of the Basel Il accordjslagion of bank portfolios in preventing
the transmission from currency crisis to bankinges, by assessing the impact Basel I
could have had on inhibiting such a transmissiahéncase of South Korea.

In Section | of this essay a taxonomy of currencyesris provided, with particular focus on
the issues of currency mismatch and maturity mism#tat characterize third generation
currency crises, and which are the main avenuésae$mission of currency crises to the
domestic banking system (Chang and Velasco, 1999). Wetline the events that led up
to the Korean currency crisis of 1997, and desdtieecrisis in some detail. In Section IlI
the set-up of the Basel Il accord is explained. \Wewshow the effectiveness of this
mechanism to set regulatory capital reserves depandially on the correct assessment of
sovereign default-risk by external credit ratingragies such as Standard & Poor’s.

In Section IV we simulate the potential effects of Basebrl preventing the Korean
currency crisis, and its transmission to a banking crisis. We fartiise accord’s effects
on capital reserves, its potential pro-cyclical effects, andnsact on the maturity
structure of bank financing. We show that under the Basel Il regujaggulatory capital
reserves would have been lower than under the prevalent Basel | adusng. primarily
attributed to the failure of external credit rating agenatesdrrectly analyze the real
vulnerability of the Korean economy. Section V takes this issue fuahe analyses
whether the performance of rating agencies is sufficientigiiel to merit the central role
they are allocated in the new Basel accord. We argue that tioenpence of the rating
agencies before the crisis on Korea throws severe doubt on whetherptbstion of
Basel Il in 1997 could have prevented the crisis from occurring. Weattayze whether
the rating agencies have changed their rating procedures to suxtemintieat they now
take account of the indicators that signal currency and maturdmatches. We further
examine whether or not the current rating procedures of rating iagewdl have
increased the effectiveness of Basel Il in preventing the futaresmission of third-
generation currency crises to banking crises. While our anabysisstricted by data
limitations, we find no robust econometric evidence that rating aggeihaive started to
take micro-mismatches into account when assigning sovereign rafings, given the
current approach of credit rating agencies, we have reservationsrogcthe effect-
tiveness of Basel Il in preventing such a transmission from cyrrens to banking
crisis, both for the case of South Korea and for potential future crises.
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SECTION I — Theoretical Background

In November and December 1997, South Korea’s currency collapsed, leadirsihaop
economic decline with GDP falling by 6,9% in 1998. This came as aisaifar most
market participants and official observers, given South Korea'srkainia economic
success over the previous decade: Between 1995 and 1997, the wofldagest
economy had grown by an average of 6.8% per annum (IFS, 2006). However,
retrospectively Korea’'s remarkable economic success disguisedhber of structural,
micro-economic weaknesses, primarily related to the balancedteetfinancial sector.
These weaknesses can be interpreted to have been the primarpfitingetransmission
from the currency crisis throughout the whole economy, mainly via thlarigasector. In
order to explain exactly what these weaknesses were, and howatheyputed to the
transmission from the currency crisis to a banking crisis, &g bly surveying the
literature on the various models of currency crises, with a partiedas fon the so-called
“third-generation” crises, which most accurately describes the events ia.Kore

1.1 Taxonomy of Currency Crises

The academic literature distinguishes broadly between threerediffenodels or
“generations” of currency crises. Until the early 1990s the pingdilrst-generation
model explained currency crises in terms of macroeconomic mismaesagemn part of
the sovereign. Broadly speaking, a crisis would arise when the natrtiof fiscal
deficits would drive the shadow exchange rate of a currency abolevéhef the peg as
determined by the government. Speculators, realizing that governntenipet to
maintain the peg would eventually lead to a decline in reserves, wmyd to sell their
assets before the inevitable devaluation, bringing about the devaluatioearlier than
would otherwise have been the case. (Krugman, 1979; Flood and Garber, 1984). This
model served well to account for the currency crises in Latinrismén the 1970s and
1980s.

The ERM crisis of 1992 necessitated the development of a sewond-generation
model of currency crises. The forced exit of the British pound from itlid European
Exchange Rate Mechanism (ERM) could not be sufficiently explabye@n overly
expansionary fiscal or monetary policy — the UK fiscal deficitl992 was at 4,7%
anything but excessive (Datastream, 2006). Rather, Obstfeld (19®fafated the new
generation of currency crises as a multiple equilibria gam&hich the government
views adhering to the peg as a contingent commitment, constantly traditsyoaftis and
benefits. In the dynamic model used to explain the ERM crisis, sersilhave the
ability to influence this trade-off, and can push a country from aip®sid a negative
equilibrium. In the early 1990s, the German Bundesbank had raised iessintates
significantly to combat the inflationary effects of the Germannification. Participation
in the ERM, which was practically a DM-peg, forced participatingntries to also raise
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interest rates to remain within the narrow exchange rate bahgs.whs particularly
difficult for the UK, which was suffering a deep recession withriate of unemployment
in 1992 at 9.2%. While investors believed in the determination of the gay@arnment
to remain within the ERM, the trade-off was sustainable. Howevee, ionestors feared
that Britain might let the pound float against the deutschmark, ioered their capital
out of the UK. As a result, sustaining the peg would have requiradganderest rates
even higher to attract capital. This further increase in irtawdes was politically
infeasible, and forced the British government to abandon the peg. In itlslh Base,
investors’ movements out of the pound were coordinated by the actions geCmns.
Such a self-fulfilling, multiple-equilibria model of currency esshas also been used to
explain the 1995 Mexico crisis.

The Asian Crisis of 1997-8, and in particular the episode of South Kti@aed that not
only macro-economic weaknesses, but also micro-economic weaknessgdeahle
cause of an exchange rate crisis. While these crises hadsstfrfidfilling aspects, the
central weakness was not of macroeconomic nature, but was reldbedalance sheets
of the corporate sector, and in particular the banking sector. Therata@emics have
developed &hird-generation model of currency crises, which focuses on precisely those
microeconomic weaknesses that were the predominant background-cabtseAsian
crisis. While there are various approaches to ttiresdgeneration crises, Krugman (1999)
and Chang and Velasco (1999) stressed the important role of balancevdiedances
that arose from a number of mismatches in the operations of coraimeaoks. In
particular, strong emphasis has been put on the presence of both currenatchs and
maturity mismatches.

Currency mismatches arise when assets and liabilities on the private and corporate
sectors’ balance sheets are denominated in different currentissisTa particularly
prevalent problem in developing and emerging market economies, because agesés in the
countries are generally unable to borrow large amounts in thelrdoo@ncy, and thus
have to rely on financing themselves by borrowing in foreign currdnogrfer, 2006).

This is especially problematic in a system of tightly madagechange rates (as was the
case in most the Asian economies prior to the crisis), where thissnatches are rarely
hedged in the belief that the peg or quasi-peg will be sustainede The®ncy mis-
matches are an important mechanism in the transmission fronmeyeeses to banking
crises. Once a currency crisis is set in motion (whether duenaoro-economic
mismanagement, real shocks or due to a decline in investor confiddree&)rrency
depreciation in the presence of a currency mismatch will leaddtgerioration of banks’
balance sheets. In particular, the presence of foreign currency detedidebt will
result in a negative wealth effect for local banks by increafiiegdomestic currency
value of banks’ liabilities. This can have a serious adverse effettte banks’ ability to
lend, resulting in a credit crunch, and potentially in bank insolvencetgAdnd Hale,
2006).
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Maturity mismatches between assets and liabilities on a balance sheet resulancitl
institutions, and in whole countries being vulnerable to an internationsiomeof a
Diamond and Dybvig (1983) style bank-run. Most banks finance themselvedeshort-
on the international financial markets, while lending long-term to domeorporations
(Kashyap, et al, 2002). In the case of a currency crisis givermcyrmismatches, with
the associated deterioration of banks’ balance sheets outlined abavatiotal lenders
may become unwilling to roll-over the financing of banks. This needssitbanks to
prematurely call-in loans, leading to a credit crunch and worsemingrisis. If banks are
unable to immediately call in sufficient number of loans to satisé withdrawal-
demands of international investors (a task complicated by the curreistgatches
outlined above), this can also increase the danger of banks becoming insolvent.

8 IWH-Diskussionspapiere 21/2006
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SECTION Il — The Korean Currency Crisis

In the run-up to the Korean Currency crisis, macroeconomic conditionsragpesay
sound (Radelet and Sachs, 1998). GDP was growing in 1996 at a healthyla@@oninf
was approximately 4.9%, and foreign exchange reserves at a highthewgh the
current account deficit had widened significantly. The fiscal balamas in surplus,
suggesting that the currency crisis could not be explained byr#t@dineration model
outlined above. Also, second-generation models lack explanatory poweow haté of
unemployment meant that sustaining the peg in Korea, even in theffagh interest
rates, was not as damaging, as, for example, the sustaining pédghley the United
Kingdom in 1992 would have been.

Table 1:
South Korean Financial Indicators
Description 1992 | 1993 1994 1995 1996 1997 1998

\(/BV?)E)ATZOOOPR'CES(T””'O” 371.4 | 394.2| 4279 4671 4998 5230  487.2

GDP GROWTH 5.9 6.1 8.5 9. 7.0 a4 .69
CPI (%) 6.3 4.7 6.3 4.5 4.9 4.4 as
UNEMPLOYMENT RATE (%) 2.4 2.8 2.4 2.0 2.4 2.6 6.8
FOREIGN EXCHANGE (Billion | 106 | 197 250 310  33.2 19.7 52[0
USD)

CURRENT ACCOUNT (Billion | 1 | o8| 40| -87| -232 -84 40.4
uUSD)

FISCAL DEFICIT () OR 1.2 1.7 1.0 1.0 04  -5.7 N/A

SURPLUS (Trillion Won)

Source: IFS (2006).

2.1 Background Causes

The positive macroeconomic indicators disguised the vulnerability of Kibkean
economy resulting from the balance sheet of the private sectorytioufza of banks.

Bank credit extended to the private sector had risen from 36.6% of GDP in 1980 to 65.6%
of GDP in 1997, severely increasing the leverage of the commsecir. By the end of
1997, the thirty most important conglomerates were financed with aagaveebt-to-
equity ratio of 519%. This can be contrasted to a gearing of 157% WStlaad 193% in
Japan. (Bisignano, 1999). There is also evidence of both severe currenggtchies and
maturity mismatches that contributed to the vulnerability of then@my. This was
particularly problematic in Korea, where the absence of properlylapme capital

IWH-Diskussionspapiere 21/2006 9
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markets increased the reliance of domestic firms on the banking sector foe f{dmao,
2000).

The maturity mismatch that was prevalent in the South Korean economy on the eve of
the crisis was to a large extent the result of the procesapital account liberalization
pursued by the Korean government. In 1993 the government had increased therscope
short-term foreign borrowing, by liberalizing short-term lendingsatvhile retaining the
restrictions on long-term borrowing as well as direct acaesapital markets by Korean
firms. Short-term external debt rose from USD 40bn in 1993 to USD 98the die-
ginning of October 1997. Of this amount of short-term debt, commercial lzankd

only cover 55% with short-term assets (Chopra et al, 2001). Bisignano (1 @8%es
similar evidence for the reliance of merchant banks (which wene lkess regulated than
generic commercial banks) on short-term financing. Table 2 shows that by 1997 Merchant
Banks had raised almost USD 12bn in short-term funds that could not beddwer
short-term assets. This created serious problems of matustgatth, which in the case

of declining investor confidence could lead to a serious roll-over problem.

Table 2:
Foreign Funds Raised and Employed by Merchant Banks (Million USD)
1992 1993 1994 1995 1996 1997
Long-Term 1,276 1,953 2,182 4,568 5,996 5,428
~ [Short-Term 3,258 3,583 5,083 7000 12,627 13,684
Funds Raised 17 4534 5526|  7.265| 11,659 18623 19,113
Long-Term 4,418 5,382 7114 11,442 17,833 17,106
Eﬁfﬁiy oq  |Short-Term 116 144 151 217 800 2,007
Total 4,534 5,526 7265 11,659 18,628 19,119

Source: Bisighano (1999).

In addition, most of the short-term bank financing was in foreign currevtach created

a seriougurrency mismatch. Cho and McCauley (2003) calculate that the proportion of
foreign-currency debt to total debt in the South Korean economy rose from 15,6% in 1992
to 28,5% in 1997. Sharma (2004) argues that this was partly due to highidomesgst
rates, which were significantly above world interest rates, eagowg banks to heavily
rely on cheap foreign credit. The strong macroeconomic performarmretgithe crisis,
and the success of the currency-peg, led most banks to underestienaitek tof their
foreign currency exposure. As a result, only a small part of th&tamaling currency
mismatch was hedged by market participants. Therefore, the langedged foreign
borrowing, combined with its short maturities, left South Korea vulnertabla third-
generation currency crisis.

This problem was intensified bylack of prudential monitoring and supervision of the
banking sector. Significant moral hazard was present in the fihaysgm, resulting

10 IWH-Diskussionspapiere 21/2006
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from the assessment that the Korean government would not allow @syradjor banks
or corporations to fail. Bank of Korea economists claimed that the “aopupression
‘conglomerates will never go broke’ had been considered an unwrittén(Bamk of
Korea, 1998). In their interviews with South Korean economists, AmesBandtriades
(2001) showed that similar implicit guarantees were assumedeédofirtancial sector.
They found that prior to the crisis 93.1% of economists believed that Sau#an
financial institutions enjoyed implicit guarantees from the govemintéowever, even if
the government had issued explicit guarantees to the banking sectmar{lgt was the
case with the introduction of the 1996 Deposit Insurance Scheme), teayumismatch
on the balance sheets of the banks that were guaranteed severely reduced thesuskefulnes
such a guarantee. In the case of a currency crisis, the deatkds own lack of foreign
currency reserves limits its ability to provide banks with tipe tyf liquidity (e.g. foreign
currency) that would be necessary to avert a bank-run. Therefore, prabence of
currency mismatches, a small change in the perceived abilitheofgovernment to
provide foreign currency liquidity to banks could trigger a bank-run andh lzel@itional
transmission mechanism from currency crises to banking crises.

The government also intervened in lending decisions, directing many fmndsds the
large chaebolconglomerates and preventing the development of effective risk-manage
ment systems. This practice of state-directed credit albocdtas removed, or at least
delayed, the need for banks to develop effective internal risk-manag@emeedures
(Sharma, 2004).

2.2 Proximate Causes

In this situation of financial vulnerability, a changing externainemic environment
posed real dangers for the health of the South Korean economy. Someeofattters
were general macroeconomic problems, such as rising oil pricethemgpreciation of
the yen against the US dollar, which reduced the competitivenessrearK firms. In
1997, first indicators of an impending crisis emerged. The fall invtiréd-market prices
for South Korean exports such as semiconductors led to the collapsermbar of large
chaebols Table 3 shows the sequence of chaebols becoming insolvent and going
bankrupt. The collapse of a significant number of important creditovstabe/ under-
mined the health of the banking-sector balance sheet and rapidly erededpital
position of banks in Korea. While non-performing loans stood at approximb2ely
trillion won at the end of 1996, this figure rose to 21.9 trillion won inrime months
leading up to September 1997 (Bank of Korea, 1998).

As a result, in July 1997, several Korean banks were placed on aveegatiit outlook
by international rating agencies (Chopra et al, 2001). The devaluatitie dthai bath,
and the ensuing contagion, negatively influenced international investadattowards
Asian emerging market economies. A sharp increase in risk awveddi investors,
combined with a re-assessment of the riskiness of investmentsan émerging market
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economies, led to a gradual increase in capital outflows from Kbresnational banks
and investment funds, unable to distinguish at first between healthy aralthphsian

economies began to reduce their exposure to the Korean market, dgesgitement
guarantees to ensure that Korean banks repaid their liabilities.

Table 3:

Bankruptcies of Chaebols, 1997
January 23 Bankruptcy of Hanbo Group
March 19 Bankruptcy of Sammi Group
April 21 Jinro Group filed under Corporate BankimypPostponement Accord
May 28 Daenong filed under Corporate Bankruptcytpmsement Accord
July 15 Kia filed under Corporate Bankruptcy Posgroent Accor
November 1 Bankruptcy of Haitai Group
November 4 Bankruptcy of Newcore Group
December 5 Bankruptcy of Hanlla Group

Source: Lee and McNulty (2003).

2.3 Crisis and Resolution

Problems became serious when on October 24, Standard & Poor’'s downgradad Kor
from AA- to A+, due to the government practice of bailing out failbegnpanies. As a
result, many market participants lost faith in the Korean economaystarted to further
withdraw credit lines. Between July and October 1997, the rolloverofatbe seven
largest South Korean banks was generally over 85%. By Novembegtthisad fallen to
58.8%, declining further to 32.2% in December (Bank of Korea, 1998). Diagsiowls
clearly that beginning in late October 1997, the South Korean won deépdebi@avily
against the US dollar, forcing the Bank of Korea to give up its @ed, pushing the
country into a currency crisis.

These developments led to a serious credit crunch, amplified as duloee by the
presence of problematic currency and maturity mismatches. &edriKang (1999)
analyzed individual bank data and found that banks raised lending ratespaiig ra
reduced their lending. The refusal of international capital mattetsl-over credit-lines
to banks led to a foreign-currency shortage, as banks were tryahgaio enough foreign
currency to repay their maturing short-term liabilities. Betw®ctober and November
1997, usable South Korean foreign exchange reserves fell from USD 22.8H8Dto
7.3bn, a level insufficient to cover even one month’s imports (Bank of Kb®&&). On
November 21, 1997, South Korea had to turn towards the IMF for support. A tatddila

12 IWH-Diskussionspapiere 21/2006
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aid package of USD 58.3bn, including the largest IMF support package hat tiinte,
was agreed on December 3, 1997, conditional on several structural amdet@aomic
reform projects. However, only the election of a new South Koreandprgson
December 18, 1997 could partly restore the trust of international inwesttine South
Korean economy.

Diagram 1:
Korean Won / USD Exchange Rate

0,0012 7

0,001 7

0,0008 |

USD to Won

0,0006

0,0004

A A A A A A
) ) ) ) ) )
SRS R R

Source: Datastream.

IWH-Diskussionspapiere 21/2006 13



IWH

SECTION Il — The Basel Il Accord

In the aftermath of the Asian financial crisis, the academit@ofessional community
has made numerous suggestions on how to deal with some of the weaknabses
international financial architecture that had been demonstrated b&stha financial
crisis. For example, it has been proposed to introduce an InternatiemaérLof Last
Resort, that would aid (pre-qualified) countries with temporary sojvpnablems (see
Sachs, 1999, and Rogoff, 1999, for an overview of these suggestions). Joshi (2003)
suggests to consider the introduction of capital controls. Another pramdsah forms
the topic of this essay), has been the introduction of an accord tatee¢joé capital
reserves of banks. Basel Il is the proposed accord, and allows mam@ oweet the ba-
lance sheets and lending behavior of financial institutions. Banks opeidte a system
of fractional reserve holding, in which the liquid assets that banks dtotohy given
moment in time represent only a fraction of their liabilitiekisTsystem relies on the
statistical assumption that it is unlikely for all depositorswithdraw their deposits
simultaneously. In the absence of regulatory requirements, banks baeagincentive
to engage in very risky lending projects without holding sufficientdsuffpital, relying
on the central bank as a domestic lender of last resort to providedéssary liquidity in
case of default or a bank run (Santos, 2001). This moral hazard is fodifearsed by the
limited liability status granted to most banks, which reduces thsopal loss of em-
ployees in the worst-case scenario. Miller and Zhang (1999) ardguestjidatory capital
requirements are one way to reduce such moral hazard. The conmaentaof such
capital reserves should depend, among other factors, on the riskinesdaxrt, that is,
on the probability of its default.

In addition, properly regulated banks with sufficient regulatory daplisa minimize the
danger of a lack-of-confidence-induced bank run. If investors know that banks hold
sufficient capital to remain solvent even in the face of corpdran&ruptcies, they will

limit the rate of withdrawal of capital, therefore contributimgthe maintenance of
solvency. Thus, in theory, regulatory capital requirements could befeatived way of
helping to prevent currency crises turning into banking crises.

3.1 Overview of Basel Il

In June 1999 the Basel Committee on Banking Supervision issued a propasalefor
capital adequacy framework for banks. This so-called Basel dr@&owmas to replace
previous attempts at regulating capital adequacy, in particul@abel | accord of 1988,
which had proved too simplisticThe new approach substantially changes the treatment
of credit risk, and compels banks to retain capital reserves to opeeational risks in

1 For example, Basel | risk-weighting for sovereignding only distinguished between OECD countries
(which were weighed at 0%) and non-OECD countr@sdh were weighed at 100%).
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addition to market and credit risk. By aligning the capital requereaenmore closely with
the perceived default risk of the debtor, Basel Il aims to curbudemt lending practices
by providing incentives for banks to discriminate between borrowers dra#iie of their
repayment risk. Basel Il is based on a three-pillar approach, atwhetabled to be
implemented by domestic regulators around the globe by January 1, 20@8|atest.
South Korea has decided to implement the accord by the end of 2007 (Baokeaf K
2005).

Pillar | outlines minimum regulatory capital requirements fonksa It regulates the
amount of capital that banks must hold to protect their balance gja@estacredit risks,
operational risks and market risks. Basel Il maintains the minigapital requirement at
8% of risk-weighted assets, as set by the Basel | accord. Howewdgroduces a more
sophisticated risk-weighting approach to determine the exact amouegwatory ca-

pital. This approach, and the impact of external credit ratings cantloent of regulatory
capital, are the primary focus of this essay. In addition, Ridatlines methods for credit
risk mitigation that would allow a reduction in regulatory capifetis credit risk

mitigation is possible by obtaining collateral or by selling dradks in the market (for
example through Credit Default Swaps).

Pillar 11 outlines the process for supervisory control of the firanicistitution’s risk
management process and its capital adequacy. In this way, Bat$eiripts to reduce the
dangers to the financial system caused by insufficient superasergight or inadequate
corporate governance.

Pillar Il attempts to enforce a higher degree of marketiglise by regulating the
disclosure requirements of banks. In particular, the Basel Comrsittéed that “The
purpose of Pillar 3 is to complement the minimum capital requiresveamd the super-
visory review process. The Committee aims to encourage market aisdiyldeveloping

a set of disclosure requirements which will allow market gpetitds to assess key pieces
of information on the scope of application, capital, risk exposures, sgssment pro-
cesses, and hence the capital adequacy of the institution.” (Basel Committee, 2005).

In the following, | will focus exclusively on the alterations in ffrecess of determining
credit risk that were outlined in Pillar I.

3.2 Determining Credit Risk

The primary improvement of Basel Il upon Basel | is in the prooésyaluating and
determining the credit risk faced by financial institutions. Theem®ed sophistication of
Basel Il results from its more complex process of allocatiifigrent risk weights to
different types of claims. Basel Il allows banks to choose froocordinuum of three
approaches to determine these risk weights. This permits eacitifihastitution to

select the approach that is most appropriate to its size, cotgpéed nature of risk.
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Table 4 shows the three different approaches at the disposal of banks. &n choose
between the so-called standardized approach and two versions of tinallRatings

Based (IRB) approach. The standardized approach allocates a usktaueight to each
claim on the basis of a rating of the issuer of the claim provigedn external rating
agency such as Standard & Poor’s or Moody’s. The method for deternceqpitgl re-

quirements for credit risk can be summarized in a very sinpligdly. The capital
reserves that banks are required to hold are obtained by taking 8% prbthuet of the

risk-weight of a particular claim and the volume of the claim.

Minimum Capital Requirement = Risk Weight x Volume of Claim x 0.08

Table 4:
Various Approaches to Measuring Credit Risk
Criteria Standardized Approach Internal RatingseBia$RB) Approach
Foundations Advanced Approach
Approach
Rating External Internal Internal

Calibrated on the basis of
Risk Weight external ratings by the Base
Committee

Function Provided by Function Provided by
Basel Committee Basel Committee

Implicitly provided by the Provided by bank

Probability of Basel Committee; tied to risk Provided by bank based
. based on own )
Default weights based on external . on own estimates
. estimates

ratings

* Provision dates + Same as IRB

« Default events . foundation plus:

* Rating Data . .
e Exposure Data  Historical loss data to

» Default events

e Historical data to estimate loss given

Data Requirements|®  Customer segmentation

. . default
Data collat.eral estimates PDs S
segmentation  Historical exposure
* External Ratings » Collateral Data data to estimate
Collateral Data exposure of default

Source: KPMG International, 2004.

The Internal Ratings Based (IRB) approaches are less clepdygified and more
complex. They allow banks to use their own risk-management protessiscate risk-
weights to different claims in their portfolio. It is very dffilt to obtain the data ne-
cessary to simulate the capital requirements for banks apphgirgown, complex risk-
management mechanisms. In addition, the Basel Committee asshatestt least
initially, the majority of banks will be using the standardized apr¢BIS, 2002); only
the most sophisticated international banks are expected to uhkzeRB approach.
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Therefore, the rest of this paper will model the potential effetBasel 1l by focusing on
the standardized approach.

As detailed by Table 4, under the standardized approach, the risk-wasgbtsated with
different loans in a bank’s portfolio are determined by externditai@ing agencies. The
risk-weights associated with certain credit ratings also depenthe type of debtor.
Table 5 summarizes the various risk-weights associated witbrehtf external credit
ratings for each borrower class.

For sovereign borrowers, OECD-membership will no longer be the detegheriterion
for risk-weights. Instead, the assessment of external creéidig i@gencies will determine
the risk-weights of sovereign borrowers. This should improve the abilithe Basel
accord to differentiate between very real disparities in sayeresk between both
members and non-members of the OECD.

For the treatment of banks as debtors there are two options: Stheption assigns banks
a risk-weight category that is one class below that of the aigveof incorporation. A
cap of 100% is imposed, except for banks in countries rated worse thanABich case
a cap of 150% is introduced. Alternatively, national supervisory bodiexltaose a
second option, which allocates risk-weights dependent on externalnassessf banks.
In the case of the second option, claims on some banks (Rated A+ YowBiB-an
original maturity of less than three months receive a risk Mieig that is one category
more favorable than the risk-weighting attached to long-run credit to those banks.

Table 5:

Basel Il Risk Weightings under the Standardized Approach
Credit AAAto AA | A+to A- | BBB+to BBB-| BB + B- Below B- Unrated
Assessment
Sovereign 0% 20% 50% 100% 150% 100%
fa”ks —Option | 59, 50% 100% 100% 150% 100%
Banks Option 2|, 50% 50% 100% 150% 50%
— Long-Term
Banks Option 2|, 20% 20% 50% 150% 20%
— Short-Term
Credit AAA to AA- | A+to A- | BBB+ to BB- Below B- Unrated
Assessment
Corporate 20% 50% 100% 150% 100%

Source: Basel Committee, November 2005.
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For corporate borrowers, the Basel Il accord also moves awayttimtone-size-fits-all”
approach of Basel I, which assigned a risk-weight of 100% to all @igparedits.
Instead, as in the case of sovereign borrowers, an externalnassesd credit risk
determines the risk-weight attached to a corporate loan.

For all types of borrowers, the new Basel accord poses the regérdaf adverse
selection associated with the fact that unrated organizationBendlssigned a lower risk-
weighting than low-rated organizations. Therefore, organizationsepact to obtain a
bad credit rating are motivated to obtain no rating at all. ThelBasnmittee was aware
of that danger, but concluded that the 100% risk-weight for unrated ilstgwvas
warranted to prevent an unnecessary increase in the borrowing costsalf and
medium-size businesses, which may have healthy balance sheets butvamtntot incur
the costs associated with soliciting a rating.

It has been suggested that the introduction of Basel Il capitgiireenents could
contribute in the future to the prevention of currency crises and tta@smission to
banking crises (Siebert, 2005). In order to evaluate such a clainttemgptito deduce
whether the Basel Il accord could have helped to prevent past curdsey. In
particular, we analyze the case of South Korea. There are a nafmbasons to imagine
that the introduction of Basel Il could have helped to prevent the SoutlrKorsis. In
particular, under the old Basel | accord, South Korea, as an OECDhenenas assigned
a 0% risk weight, requiring banks to hold no regulatory capital agelashs on the
South Korean government. Under the Basel Il accord, the quantity cdlaagjtiirements
depends in part on the external rating of the sovereign. A poterttigier level of
regulatory reserves could have allowed banks to cover a larger poopoftihe capital
outflow without having to terminate domestic lending, softening thetctedhnch. In an
optimal case, the higher levels of capital reserves could have dhdadéicient
confidence in the health of the banking system to prevent the capitalasuin the first
place.
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SECTION IV - The potential effect of Basel Il on the Korean Crisis

In this section we attempt to predict the effebtt Basel Il could have potentially had on
the development of the Korean crisis. Specificallg, simulate the difference in regulatory
capital requirements of banks had Basel Il rather ttzes@B been in place. We also discuss
potential pro-cyclical effects that Basel Il mayédad, in addition to potential effects on
the maturity structure of bank borrowing. We shdwttunder the assumptions of our
simulation, regulatory capital requirements woudgdnbeen even lower under the proposed
accord than under Basel | — this suggests thatl Baseuld have had little positive, and
potentially even adverse effects on investor cemog. However, we also show that the
capital requirements depend crucially on the sagereredit rating of Korea. Specifically,
we show that Basel Il could have had a positivectfbn capital reserves had the sovereign
credit rating of South Korea been only marginaltyrse.

4.1 The importance of the sovereign credit rating

Sovereign credit ratings are of particular importance in detémmihe impact of Basel Il
on regulatory capital requirements. This is because even though goweebi may only
represent a small proportion of the assets in a bank’s portfolio, the risk-svagguciated
with other assets are closely related to the credit riskvareign debt. Diagram 2 shows
the different positions on the balance sheet of a typical emerging-market bank.

As described above, banks generally finance themselves via short-terrfréoamsreign
banks. Its assets are comprised of lending to its sovereign @ntayr example to the
government of South Korea), lending to other domestic banks and lending totidomes
corporates (in the case of South Korea, primarily the powerful clgelidle minimum
regulatory reserves specified by Basel Il depend on the riskitirggg of each of these
assets. However, it can be shown that the majority of these eigkiimgs are closely
related to the sovereign credit rating.

In Section Il we showed how the risk-weighting@sated with sovereign debt is a direct
function of the credit rating allocated to the aa#il government. In addition, the risk-
weights associated with lending to other banksaodten also related to sovereign credit
ratings, via “Option 1” described in Section IlIl. Tterd major component of the asset-side
of banks’ balance sheets, lending to the corpmattor, is also partly a function of the
credit rating of the country of incorporation. Credirthiness of large corporations in Korea
often depended upon the explicit or implicit governhgerarantees, and a downgrade of the
sovereign could thus affect the risk-weights ofpooate lending. State involvement in the
South Korean economy was very high, and it is gdlyeaccepted that the government
provided implicit guarantees to the corporate se&e argued above, in their interviews,
Amess and Demetriades (2001) found that the ovémvhg majority of South Korean
economists believed that the South Korean banksyetijgovernment credit guarantees.
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Diagram 2:
Importance of Sovereign Credit Rating

{ Foreign Bank ]

Borrowing

-

ya Lending ( )
[ SOUTH KOREAN GOWVERMMENT < Domestic Bank 1 Chaebol

/ Lending
Chaebol

Domestic Bank 2 } { Chaebol }

Lending

BANKING SECTOR BALANCE SHEET

Liabilities I Assets | Reserves

currency to
from foreign banks (To chaebols, inter-
bank and sovereign)

Short-term foreign | Long-term lending R = Risk-Weigh x Assets x 8% {

Components of Risk-Weight

1. Risk-¥eight of Sovereign Debt ] on Sovereign Rating
2. Risk-Weight of Lending to Domestic Bank % ‘ia Basel Il Method 1 Dn lent on Sovereign Rating of Country of Incorporation
3. Risk-Weight of Lending to C D on Rating of Chaebols —> Dependent on Sovereign Rating via "Sovereign Ceiling™

A different but related argument is used by credit rating agersuch as Standard &
Poor’s to justify what is sometimes termed the “sovereigmnggil This is the idea that
due to the tax-raising powers of the government it is very unlitedy a corporate
borrower will be able to have a more favorable credit rating thancountry of
incorporatior? Thus, a sovereign downgrade will almost necessarily lead to a daeng
in the ratings of significant portions of the corporate sector. Tdrer& becomes clear
that a correct assessment of sovereign credit risk by caitig agencies is an important
aspect in the successful application of Basel Il, because saveredjt ratings play an
integral part in determining the minimum regulatory capitakemess related to the
majority of assets in a bank’s portfolio.

2 | Inthe case of foreign currency debt, the sowgrdias first claim on available foreign exchange &
controls the ability of any resident to obtain fartd repay creditors. To service debt denominated i
local currency, the sovereign can exercise its pewe tax, to control the domestic financial system
and even to issue local currency in potentiallyimitéd amounts. Given these considerations, the
credit ratings of nonsovereign borrowers most ofaee at, or below, the ratings of the relevant
sovereign”.

Standard & Poor’s also outlines a few exceptionsthis idea: “A supportive offshore parent,
substantial business and assets in another cousmy, structural enhancements are the primary
attributes associated with a nonsovereign obligmirty a rating that exceeds the rating associatéd w
the risk of a sovereign imposing foreign exchangamls.”

Standard & Poor’s, September 7, 2001, Rating Miglagy: Evaluating the issuer.
Standard & Poor’s, September 22, 2003, Credit FB6¥ereign / Nonsovereign Ratings Differentials.
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4.2  Simulating Regulatory Capital Requirements

In this section we proceed to simulate the regulatory capisarve requirements for
Korean banks had Basel Il been implemented in 1997, and compare themhevith t
minimum reserves as determined by the Basel | accord.

Monfort and Mulder (2000) of the IMF have previously attempted to approxiswath
capital requirements for the aggregate of some emerging mertaeomies. They faced
the problem that there is insufficiently detailed data availabléhe actual ratings or
“probability of default”- estimations of lending to corporations or baiikgy dealt with
this problem by assuming that sovereign ratings were binding, i.eththaatings of all
positions in a bank’s portfolio were identical to the ratings of twergign. Given this
assumption, they showed that for all emerging market economies combined, tlsanyeces
capital adequacy ratio under Basel Il would have been lower thamrnbat Basel I.
However, they do not conduct this simulation for individual countries.

This result, however, depends crucially on the assumption of binding soveaBigs. It
is unlikely that all loans are as good as those of the sovereiggi\aamthe reasonable
assumption that at least some loans to domestic banks or corporatioidshave been
internally or externally rated to be more risky than government bdanddikely that the
actual capital requirements under Basel Il would have been higimethtbse determined
by Monfort and Mulder.

Table 6:
Trend of Shares in Bank Lending

1997 1998 1999 2000 2001 2002 2003 2004
Corporate Loans 63.8 63.6 61.9 56.5, 48.9 45(5 45.643.5
Household Loans 20.0 18.3 34.3 39.( 49.1 5219 53.055.0

Loans to public (and
other legal) entities

Source: Kim et al (2006).

16.3 18.1 3.8 4.6 2.0 15 13 1.4

We enrich the analysis by Monfort and Mulder, by analyzing datalidgtéhe share of
sovereign and corporate lending in a bank’s portfolio. Information about thgostian

of domestic banks’ balance sheets at the time of the crisistaiously difficult to

obtain, particularly given the lack of prudential regulation and inseifficoublication
requirements. Nevertheless, using data on the destination-sector dbdaskprovided
by the Bank for International Settlement (Kim et al, 2006) we prbteesimulate the
capital adequacy ratios.

We make the assumption that corporate loans, bank-to-bank lending and lentheg t
household sector were weighted one risk-category lower than thdse sfvereign. We
feel that given the Basel Il — rules for the allocation of meseapital to bank-lending,
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and the logic of Section 4.1, that this approach is a more reapgtioximation of the
actual capital requirements of Korean banks under Basel Il than timolegtaken by
Monfort and Mulder.

Additionally, in contrast to Monfort and Mulder, we do not limit the asialyto
calculating the changes in capital requirement on an annual basa&tdmpt to predict
the required changes as a result of each Standard & Poor’s ¢htinge of the Korean
sovereign rating since the beginning of 1997. To calculate the volume stéarudihg
loans in the exact periods of the rating, we interpolated the annlaacbasheet data,
assuming a linear trend.

Table 7:
Minimum Capital Requirement Simulation (Trillion Won)
01.01.1997-| 24.10.1997-| 25.11.1997-| 11.12.1997-| 22.12.1997-| 19.02.1998-
24.10.1997 | 25.11.1997| 11.12.1997 | 22.12.1997 | 18.02.1998 | 25.01.1999
Rating AA- A+ A- BBB- B+ BB+
Capital
Requiremen 41.6 41.6 41.6 41.6 37.5 37.3
Basel |
Capital
Requiremen 8.3 22.4 22.4 24.8 64.4 41.1
Basel Il
Excess
Requiremen -33.3 -19.2 -19.2 -16.8 26.9 3.8
Basel Il
25.01.1999-| 11.11.1999-| 13.11.2001-| 24.07.2002- 2003 2004
11.11.1999 | 13.11.2001| 24.07.2002 | 31.12.2002
Rating BBB- BBB BBB+ A- A- A-
Capital
Requiremen 42.9 45.9 56.3 58.3 64.4 67.C
Basel |
Capital
Requiremen 43.7 46.7 56.8 29.3 324 33.7
Basel Il
Excess
Requiremen 0.8 0.8 0.5 -29.0 -32.0 -33.3
Basel Il

Source: Kim et al (2006), Authors’ calculations.

Table 7 shows the results from the simulation exercise. It caadyethat in the run-up to
the crisis, the capital requirements under Basel | would have log@ficantly higher
than those required by the proposed accord. This is particularly so, decales the old
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accord lending to corporate entities (the vast majority of Koreak bending) was
weighted at 100%, while under Basel I, given the favorable ratintgeofjuaranteeing
Korean government, less capital would have had to be put aside.

An opposing effect is seen for lending to sovereign entities. Undsegl Balending to
South Korea as an OECD member required no capital reserves. Uaskdr IB even
given the rather favorable rating, from October 24, 1997, lending to the Rorghn
sovereign attracted a minimum weighting of 20%. However, the combffesd ef an
increase in capital reserves required for sovereign lending aaltlia €apital reserves
required for corporate lending leads to a clear overall fall pitadareserves in the run-up
to the crisis. This allows us to conclude that the introduction ofl Blaseuld not have
helped to prevent the transmission of the currency crisis to a baalsig in South
Korea by inducing confidence that banks held sufficient levels of capital reserves.

Another interesting result of the simulation exercise is thiatdonclusion would have

been very different had the sovereign rating of South Korean been onijynatly
different in the lead-up to the crisis. For example it can be shioatrf the Korean rating

in the period 25.11.1997 — 11.12.1997 had been one notch worse, pushing Korea into a
higher risk-weight category, the required reserves under Basellt have been at 45.6
trillion won, and thus higher than those required by Basel |. Therefodethlearating
agencies been more successful at predicting the crisis, Basmlld have helped to
reduce the size of the credit crunch required. Therefore, in the fiofjosection, the
behavior of the rating agencies is analyzed closely.

Given the actual behavior of the credit rating agencies, we caideothy conclude that
had the proposed Basel Il accord had been in place before the Kosesaumctif97, this
would not have meant that banks held a more healthy buffer-stock. Tpastisularly
due to the favorable sovereign credit rating given to South Korea. Cootttary, our
simulation suggests that given the actual Standard & Poor’ssatfrigpouth Korea, Basel
| would have required higher capital reserves than Basel llimtellthe crisis, and that
therefore under Basel Il the extent of the damaging credit-cromaghhave been even
more dramatic.

4.3 The Pro-Cyclicality of Basel Il

A number of academics (such as Griffith-Jones et al, 2004; European Central Bank, 2001)
have criticized that linking capital requirements to assessnoéntiefault risk would
introduce an undue degree of pro-cyclicality into the lending process, which would lead to
a weakening rather than a strengthening of the international financial araieitect

Basel Il makes agents’ borrowing costs dependent on their exteaual rating. This
means that agents have easy access to credit in good times (when they hisreecpedit
ratings) and deteriorating access to credit in bad times. licydart once a country is
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subject to a severe depreciation or currency crisis, this adverselg affeability to repay
its sovereign loans. As a result, external credit rating agembve to downgrade the
sovereign debt of such a country. For example, during the South Korean Stasmdard
& Poor’'s downgraded South Korea by ten notches, from AA- to B+. GivenetheBasel
Il accord, such a downgrade would have pro-cyclical effects. The mever Icredit
ratings would force banks to reserve more capital to support theganaty of loans.
Given that in times of crises banks are unlikely to experiencapdal-inflow (as was
seen above, in Korea banks were faced with a capital-outflow), therlagpital reserves
would require banks to cut lending even further, reinforcing the craditkrcaused by
the failure to renew short-term credit lines. This credit crunely push more firms and
banks into insolvency, further stifing economic activity, and potentiphgvoking
another rating downgrade.

Pro-cyclicality in this form was not a problem under Basel I.nE¥ea country faced a
severe crisis, its borrowing costs would only be raised by a chan@&CD status.
Therefore it can be argued that in the case of currency ctieepresence of Basel I
could intensify the crisis.

4.4  Effect on the Maturity of Lending Structure

An additional danger associated with the Basel Il accord isecel its differential

treatment of short-term and long-term lending to banks. In Table Saongee that short-
term lending to banks in emerging market economies (where bankdeddetween A+
and BB-) is allocated a lower risk-weight (and is thus chedpar) long-term lending.
This encourages short-term financing for banks. The incentive towardsterm lending

to banks is less pronounced than it was for Basel | (where tedxisr all non-OECD
country banks, not just those rated between A+ and BB-) but unfortunateipti
removed. Raffer (2006) describes this problem effectively: Nayurfalt any individual

loan, a shorter maturity means, ceteris paribus, a lower risk |trager maturity.

However, the associated risk-weighting would lead to a maturigmatch in the
aggregate.

The decision to lower the threshold for “short-term” loans from 6 matati8 months

will move the maturity structure of bank financing even further tde/dhe short-term
end. Reisen (2002) analyses the effects of Basel Il on the mattritture of banks’
balance sheets empirically, and concludes that Basel Il provigesicgint regulatory

incentives for short-term interbank lending. Given that banks genézallylong-term,

this promotes the type of maturity mismatch on banks’ balance stiegthas been
identified above as one of the primary causes of the transmissicunrrehcy crises to
banking crises. Therefore it is clear that Basel Il in itgent version fails to remove
significant destabilizing aspects of the motivation for short-tdr@motivation for short-
term bank financing.
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SECTION V — The Performance of Rating Agencies

As was shown in Section lll, the Basel Il accord grants exXteradit rating agencies an
explicit and important role in the determination of risk weights g of minimum
standards of regulatory capital. Therefore, a good performanceddfrateng agencies is
a crucial component if Basel Il is to be successful in prevettieagransmission from
currency crises to banking crises in the future. After descrithiegfailure of rating
agencies during the Asian currency crisis, we assess whe#olr rating agencies have
changed and improved their approach to measuring sovereign credit risk.

5.1 The Performance of Sovereign Credit Ratings

As argued by Reisen and von Maltzan (1999), both the Mexican crisis 061&%dithe
East Asian crisis of 1997/8 showed that the credit rating agemaieailed to predict the
currency crises, and the dangers of the impending default. For exdtopéa’s credit
rating had to be reduced by S&P by ten notches in the months during emithaftrisis.
While some of this “rating crisis” (Juttner and McCarthy, 2000) ba attributed to
genuinely declining economic conditions in the countries following thengtdepre-
ciations, it is fair to argue that rating agencies strongly nastienated the dangers
associated with potential currency crisesthe aftermath of the East Asian crisis, the
credit rating process was therefore criticized by acadeamdsmultinational institutions
such as the IMF (Reisen, 2002). In particular, it was argued thghbsing liquidity and
balance sheet risks, rating agencies have been guided by outdatednodsls, being
able to only adequately warn of first-generation currency crises.

There is no theoretical necessity for sovereign credit ratmgystematically predict or
warn of currency and banking crises. Nevertheless, in particulam@ngeng markets,
there is a strong link between currency crises and sovereign debl.deeinhart (2002)
finds that in his representative sample, 84% of emerging marlailtetvere associated
with currency crises. Without the international bail-out organizedhbylMF and the
international community, it is likely that the currency criseSofith Korea, Thailand and
others would also have ended in sovereign default. This assessmiateid by most
external credit rating agencies, who regularly downgrade soweraigg significantly in
the aftermath of a currency crisis. Therefore it can be ara¢dovereign ratings should
systematically take into account the risk of currency crigesnvestimating default risk.
Yet, evidence of recent currency crises shows that these wesati@pated in sovereign
credit ratings; Reinhart (2002) provides interesting empirical aceléor this statement.
It appears that rating agencies are reactive to rather tedittre of actual crises. This
may limit the effectiveness of the new Basel Accord, as se&h in Section IV. As
outlined above, for Basel Il to aid in the prevention of the transmigsdom currency
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crises to banking crises, sovereign credit ratings must force bankise capital reserves
in advance of a potential crisis.

It is fair to argue that currency crises in general afecdit to predict. Nevertheless, there
are various indicators for the three generations of currencg,caisd it is important to
analyze whether credit rating agencies do take these indigatim@ccount. If guided by
outdated crisis models, sovereign ratings fail to provide advancengashicrises, and
fail to guarantee that banks hold sufficient capital to cover thelacredit risk. In the
following paragraphs we analyze which macro- and micro-economicaiodscare most
effective at explaining differences in sovereign credit ratibgeveen countries, and
whether these indicators are sufficient to provide early-warmdgators for all three
generations of currency crisis.

5.2 The Components of Credit Ratings — Literature Rview

Credit rating agencies are in general rather vague about whpstta they take into
account when allocating sovereign ratings. Standard & Poor’'s (2004#)sclaiat the
“appraisal of each sovereign’s overall creditworthiness is both daiiwvdi and quail-
tative. The quantitative aspects of the analysis incorporate a nuwhbeeasures of
economic and financial performance and contingent liabilities, althoudhing the
integrity of the data is a more qualitative matter. The aisalyslso qualitative due to the
importance of political and policy developments.”

Cantor and Packer (1996) provided one of the first systematic erhpikieatigation into
which indicators factor most strongly in the determination of soyereatings. Using
cross-sectional data of 49 countries from September 1995, the auth@gagession
analysis to establish which quantitative factors are most rel@vahe determination of
sovereign credit ratings of Moody’'s and Standard & Poor’s. They found that reralys
can be explained to over 90% by a small number of macroeconomic \araide
dummies. In particular, they found that a rating is strongly ibleteper capita income,
GDP growth, CPI inflation, the ratio of foreign debt to exports e & dummies for
economic development and previous default. Additionally, they establishedistteit
balance and external balance did not factor significantly in ttheaggons of sovereign
credit ratings.

Cantor and Packer’s analysis shows that credit ratings pritreté\gian crisis focused
primarily on traditional macroeconomic fundamentals. The taxonomy odrety crises
in Section | shows that such a focus may aid in detecting dargyeissiof first- and
maybe second-generation currency-crises, but fails to prediat-sticricture based third-
generation currency crises. In other words, as Reisen (2002) concludedijgovatings
leading up to the Asian crisis seem to have been driven by an outdated crisis model.
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The Cantor and Packer analysis, however, proves to be unstable oveiiimmer and
McCarthy (1999) conduct a similar analysis, and show that the faictensified by

Cantor and Packer deteriorate in significance for subsequent gepegially for 1998.
Jattner and McCarthy conclude that the rating behavior changes duses, end cannot
be predicted.

Monfort and Mulder (2000) use a different approach to measure the immonténc
various components in the rating behavior. They use a dynamic relatithe afrror
correction type to account for the fact that credit rating agerdaim to attempt to see
through cycles. Their finding of relevant indicators is similar to that of CamniwbiPacker.
In addition, they find that ratings exhibit a high degree of ineHmawever, with the
exception of the ratio of short-term debt to total debt, Monfort and Malde fail to test
for any micro-economic balance-sheet variables that are the mamee of third-
generation currency crises, und subsequent default.

5.3 The Components of Credit Ratings — Post-Crisis

Following their failure to predict the Korean and other Asian cuyramises, rating
agencies admitted to having missed some important indicators @iges, and promised
to take them into account in their future rating decisions. For exai@dndard & Poor’s
increased the number of categories in which they would assessa@chign borrower.
These categories are outlined in Table 8, and now include the gruicipthrtant aspects
of currency mismatch and maturity mismatch, as well as other liquidity indscat

This table would suggest that Standard & Poor’'s should have startpdt tmore
emphasis on the micro-economic structure of the domestic economy eggignirag its
currency ratings. To analyze whether this is actually the eesearry out a number of
econometric analyses which are described in the next section.

In a manner similar to Cantor and Packer (1996) and subsequent resealggin by
expressing the rating outcome as the dependent variable on a tialeaffom AAA =1

to B- = 16), approximating each rating-notch by one numerical step. Tabkai diee
numerical interpretation of the rating outcomes. We include GDP tlgyo@DP per
capita, CPI inflation, general government balance and current account balan@ntalpot
explanatory factors in the panel-analysis. Unlike Cantor and Packerpften analyzed
three-year-averages of these variables, we examine annuallrdaddition, we also
include dummy variables for the economic development of the countriesddfault
history.
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Table 8:
Sovereign Ratings Methodology Profile — Standard and Poor’s

Political Risk External Liquidity

- Stability and Legitimacy of Political Institutisn - Impact of Fiscal and monetary policy on externa
- Orderliness of leadership succession accounts

- Popular participation in the political process - Structure of the current account

- Public Security - Composition of Capital Flows
Reserve Adequacy

Income and Economic Structure Private Sector External Debt Burden

- Prosperity, diversity, and market-orientation - Financial sector external debt, including deposit

- Income Disparities and structured debt, as % of Current Account

- Availability of Credit receipts

- Competitiveness and profitability of non- - Non-financial private sector external debt, as a
financial sector percentage of Current Account receipts

- Efficiency of public sector - Maturity profile, Currency Composition + interes

- Labor flexibility sensitivity

- Access to concessional financing
Economic Growth Prospects Offshore and Contingent Liabilities

- Size and composition of Savings and Investn - Size and Health of nonfinancial public-sector
- Rate and pattern of economic growth enterprises
- Robustness of financial sector

General Government Debt Burden Public Sector External Debt Burden

- Gross and Net debt as percentage of GDP - Public sector external debt as percentage of CA
- Share of revenue devoted to interests receipts

- Currency composition and maturity profile - Maturity profile, Currency Composition + interes

- Depth and Breadth of local capital markets sensitivity
- Access to concessional financing
- Debt Service Burden

Fiscal Flexibility Monetary Flexibility
- General government surplus/deficit trends - Price behavior in economic cycles
- Revenue-Raising flexibility and Efficiency - Money and Credit expansion
- Expenditure Effectiveness - Compatibility of exchange rate regime and mory tar
- Pension Obligations goals
- Institutional factors such as central bank
independence

Source: Standard and Poor’s (2004).
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Table 9:
Mapping of Rating Outcome to Number
Interpretation of Rating Standard & Poo’s Notation Numeric Transformation
AAA 1
AA+ 2
AA 3
AA- 4
Investment Grade

A+ 5
A 6
A- 7
BBB+ 8
BBB 9
BBB- 10
BB+ 11
BB 12
BB- 13
Speculative Grade B+ 14
B 15
B- 16

To determine whether rating agencies today put sufficient empbmasiscro-economic
mismatches in the banking sector, we include three new indicattre amalysis of the
panel data. Firstly we have includedwarency-mismatch indicator, using data from the
BIS (2006a). The indicator is comprised of the ratio of foreign cuyrassets to foreign
currency liabilities of domestic banks vis-a-vis all sectordov ratio hints at potential

balance-sheet problems in the case of a devaluation, and should thushadiersethe
sovereign credit rating.

We also include amaturity-mismatch indicator, using data provided by the Joint
External Debt Hub coordinated by the World Bank (2006). In particular,aleilate
short-term loans as percentage of total cross-boarder loans dremgnf banks. A high
fraction of short-term loans is an indicator of the danger of ardéuatver crisis in the
face of an economic crisis, and should negatively influence the sgpiveeding of the
country.
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We include an additional indicator measuring tie¢ foreign position of banks This
indicator represents the ratio of total cross-boarder deposits to totaboarsier loans. A
low ratio of foreign currency deposits with foreign banks to foreigmency loans from
foreign banks reveals further balance sheet problems which could fiptertsie case of
a currency crisis.

5.4 Method and Results

While previous analyses have focused primarily on cross-sectioaalthatdata required
to calculate the mismatch-indicators is only available fométdid number of countries
(39 countries publish the data required to calculate currency-misngficcountries the
data required to calculate maturity-mismatch). Therefore, focusinge cross-section of
countries at one point in time provides an insufficient number of datasdoma robust

analysis. Thus we decided to analyze the 29 countries with required datpasating the
years 2002 to 2005. Analysis over a longer time-period was not an optibe, regjuired

data for the mismatch-indicators for a number of countries has notpoddéshed for a

longer period. A list of the countries included in our analysis camumedfin Table 10.

Data for the currency mismatch indicator is not provided by Graedéexico for 2002,

therefore the analysis includes a total of 110 observations.

Table 10:

Countries analyzed in empirical study
Austria Belgium Brazil Canada
Chile Denmark Finland France
Germany Greece Hong Kong India
Ireland Italy Japan Luxemburg
Mexico Netherlands Norway Panama
Portugal Singapore Spain Sweden
Switzerland Taiwan Turkey United Kingdo

In order to evaluate the composition of factors influencing the ratisgjts we consider
three econometric models. In particular, we utilize two lineaessgon models, namely a
random effects panel data analysis and a pooled panel data myréssaddition we
employ a limited dependent variable model, namely a probit maximkeihbod
analysis including random effects.
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Preliminary correlation analysis indicates benefits from weknol the default history
variable and the GDP per capita variable from the analysis eadusheir high
correlation with other explanatory variables.

We start our analysis with the random effects model. We foll@ant@ and Packer
(1996) by preliminarily assuming the dependent variable to be metdcliaear (as
outlined in Table 9). This assumption will prove to be untenable ancaisectlater. We
choose a random effects model for panel data analysis sincecbxetty effects do not
seem to be appropriate taking into account the short time-dimeéh3ioa.model takes
the form of:

rating, = a + £gdp_gf + 5, infl, + B,govbal + B, cabal+ 5. currmis+

1
B, matmis+ B, netforpps [, advegony +§, @)

Hererating; is the rating of the respective couniry yeart, gdp_gs; is the growth rate
of GDP,infl;; is the CPI inflation rategovbal is the general government balancabal;

is the current account balanceyrmis; is the currency mismatch indicatanatmis is the
maturity mismatch indicatonetforpos is the net foreign position of banks, aadli/econ

is a dummy for the economic development status of the countries. Thef suamde;; is
treated as an error term consisting of two components: A countcifispgmponent
which does not vary over time, and a remainder component which is assurbed
uncorrelated over time. We conduct two estimations, one including &lbles, one just
including variables with significant coefficients. The resultshi analysis are reported
in Table 11.

The R statistic indicates that the model does explain large parealependent variable,
the low error probability of the F-test indicates that the exptapavariables do add
significant information compared to a pure random model. The negatilfecieoe of the
government balance variable indicates that the smaller thetdgfitie lower the rating-
mapping. Since lower rating-mappings are associated with a hgghéty rating (see
Table 9), smaller deficits are related with better ratifidge coefficient of the currency
mismatch variable is also negative, indicating that a lower ataliocvalue, e.g. a larger
mismatch, is related with a higher (worse) rating. The negabte#icient of advanced
economy dummy shows that advanced economies are better rated then dgvelopi
countries. Therefore, all coefficients that showed to be stafigtisignificant also are
intuitively meaningful. The significance of the currency mismatchcators would thus
suggest that rating agencies now do consider some of the mictastra¢ balance
sheets. The results also show that the random effects model Hentd alentify whether
rating agencies would consider maturity mismatch or the negfopasition of banks as
important determinants of their ratings.

3 The Hausman test indicates that the use of a mamdfects model is appropriate.
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Table 11:
Linear random effects panel data model
General model Significant only model
Dependent variable rating
gdp_gr -0.0363041
infl 0.0188955
govbal -0.0618301** -0.0920633***
cabal -0.0026402
curmis -0.1560763 -0.1987555**
matmis -0.0585616
netforpos -0.0583569
advecon -7.906987*** -7.871453**
cons 10.1113%* 9.933249***
sigma_u 1.8988128 2.0522033
sigma_e 0.30856562 0.31061171
roh 0.97427171 0.97760464
No of observations 110 110
No of groups 28 28
Obs per group: min: 3 3
avg: 3.9 3.9
max: 4 4
R® within: 0.2493 0.1943
between: 0.7487 0.7602
overall: 0.7465 0.7572
Wald chf 115.02 103.95
Prob > ch 0.0000 0.0000

*. Significant at 10%-level, **; Significant at 5%&vel, ***:Significant at 1%-level.
Source: Stata output, own calculations.

However, the smatl of the panel and the limited number of observations suggest that one
may ignore country specific effects and rather pool the observatimhsonduct a more
robust pooled panel analysis. This is done in our the second estimation model:

rating, = a + S,gdp_gr+ G, inf| + B,govbal+ S, cabak 5, currmis
B, matmist 5, netforpos 5, advecerE

2)
As before, we conduct two estimations, one including all variables,ushengcluding
variables with significant coefficients; we endwih the results as presented in Table 12.

The results differ significantly from those of the random e$f@ebdel. We obtain similar
results with regard to governments balance and the advanced economy. diowayer,

all microstructure balance sheet indicators are insignificahtlewthe GDP growth
measures as well as inflation rates become significant. ifhe ef all coefficients are
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intuitively meaningful. These results are largely in line wviitbse of Cantor and Packer

(1996).
Table 12:
Pooled linear panel data model

General model Significant only model
Dependent variable rating
gdp_gr 0.3121171*= 0.3252269***
infl 0.0679488* 0.0672877*
govbal -0.228989*** -0.2098048***
cabal 0.0359479
curmis -0.1106103
matmis 0.71395
netforpos 0.0673267
advecon -6.210514*** -5.880793***
cons 5.462207** 5.667642***
No of observations 110 110
F statistic 60.26 122.44
Prob > F 0.0000 0.0000
R’ 0.8268 0.8235
Adjusted R 0.8131 0.8167
Root MSE 1.6513 1.635

*: Significant at 10%-level, **: Significant at 5%&vel, **:Significant at 1%-level.

Source: Stata output, own calculations.

However, the differences between the results produced by the previmesdwometric
approaches, in particular with regard to their detection of theamte of the balance
sheet indicators, leads us to rethink the approach of linear regression models ia tfe cas
rating evaluation. It is intuitively clear and supported by rese@iepmoni and Powell,
2005) that, in fact, rating classification are ordinal but not nadlyiscaled in relation to
default probability. In other words, it is not the case that one ratch is associated
with a fixed change in the probability of default. It is importanbéar in mind that linear
regression models depend on the assumption of metrically scaledl detefore, it is
doubtful whether the linear regression models employed by Cantor akel PE296) and
others, and utilized in our first two econometric approaches, willbbe ta pick up
effectively the correct influences on the non-metrically scaled dependaugt vatiable.

To correctly handle the ordinal data of rating results we constnuee groups: AAA
ratings are assembled in Group 0O, ratings between AA+ and Abaaded together in
Group 1, and all other ratings are included in Group 2. Group O includes around 50
percent of all rating observations while the remaining 50 percendistributed almost
equally between the other two groups. We estimate the influence s ghmupings by
employing an ordered probit model using maximum likelihood estimation.der do
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account for the panel structure of the data we also consider randomyaceftedts. The
model takes the form of:

rat3*, =x', f+u +¢& ,1=12...,29andt =1,2,3,4

2if rat3, >1
rat3, = 1if 1zrat3, > C (3)
Oelse

The estimation is carried out in Stata using theofrob extension” developed by
Frechetté (compare also Butler and Moffitt, 1982; Green, @0Estimation results of

the general model and the significant variabley amddel are reported in Table 13.

Table 13:
Ordered probit, random effects model
General model Significant only model
Dependent variable rat3
gdp_gr -0.0656932
infl 1.433916** 0.3968088*
govbal -1.056137*** -0.5755665***
cabal 0.1395552
curmis -1.519087
matmis 1.832538
netforpos 1.54365
advecon -15.88667***
cutl _cons
cut2_cons -9.280664** 5.402373
rho_cons -0.213867 10.63025
No of observations 0.9822781*** 0.9934281***
LR chi"2
Prob > chi*2 110 110

* Significant at 10%-level, **: Significant at 5%&vel, ***:Significant at 1%-level.

Source: Stata output, own calculations.

When employing the approach that we believe is rtieest appropriate (i.e. using a
random effects ordered probit model) all micro-stmwe variables turn out to be
insignificant. The only significant coefficientseathose of inflation and the public deficit,
both showing the expected signs.

4 http://homepages.nyu.edu/~gf35/html/econ.htm.
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5.5 Interpretation of results

As a conclusion from the empirical analysis we aedilnat while we can show that rating
agencies do seem to take certain variables intouat®n a fairly consistent basis, we fail
to obtain robust evidence for the micro-economismatch variables being of any

relevance for rating agencies. This throws doubtheninsistence of rating agencies that
in fact they do take these micro-mismatches intmant (see section 5.3). On the other
hand, rating agencies do seem to consider inflapablic deficits and the development
status of the economies as relevant data for tlegiisions — similar to the rating behavior
prior to the Asian crises, these are all macro-eooa indicators. The low significance of

the other factors considered in this analysis maydbe to the important role that

qualitative analysis plays in the rating assignmehtowever, it is important to bear in

mind the limitations of our conclusions due to tineited number of observations. Thus

we emphasize the importance of carrying out simgtimations when more data about
the mismatch-indicators becomes available.
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SECTION VI — Conclusion

In the standardized approach of the Basel Il accoredit ratings become the funda-
mental determinant of the risk-weight attachedanlbexposures. However, the failure of
credit rating agencies to predict the Asian crisasts doubt on the effectiveness of
applying credit ratings to determine the regulatogpital requirements of financial
institutions. This paper analyzed the potentiad&# of the Basel Il accord on preventing
the transmission from a currency crisis to a bamkinsis in the case of the South Korean
crisis of 1997/1998.

The simulations of capital requirements under Baseld Basel Il in the case of South
Korea prior to the crisis show that under Baséh lthe run-up to the crisis, there would
have been lower rather than higher minimum capésérves. This suggests that Basel |l
could not have effectively contributed to mitigatithe transmission from the currency
crisis to the domestic financial system. Additidpatihe pro-cyclical nature of the capital
reserves under Basel Il and the risk-weight prefegeof short-term lending further
undermine the ability of the new capital adequacgoed to positively influence the
development of financial crises.

Empirical investigation into the factors that detere sovereign credit ratings do not
generate any robust evidence that credit ratingy@ge have in fact altered their rating
behavior in response to their failure to predie Asian crisis. In particular, it cannot be
shown that rating agencies nowadays pay attenttomitro-economic balance sheet
factors such as currency mismatch or maturity mislmawhile we acknowledge the

limitations these findings have as result of théadastrictions outlined above, we do
believe that they are consistent and significarttugh to allow a tentative conclusion.

This leads to argue that South Korea’s significaigmatches in the months leading up to
the crisis would even under the current rating esystnhot have triggered an earlier
downgrade, and a subsequent increase in capitaireetents of banks. Thus, given the
current approach of credit rating agencies, we hesservations concerning the

effectiveness of Basel Il to prevent the transroisgrom a currency crisis to a banking
crisis, both for the case of South Korea and fdepital future crises.
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