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1. Introduction
F'inancial liberalization has recently becom e aln ost synonym ous to financial nstability,

egpecially but not exclusively so In the case of em erging m arket econom ies (Stglitz,
2000; DeamimgicKunt and Detragiache, 1999; Danetriades, 1999; Aresds and
Dan etriades, 1999). The m ost popular explanation for this nfam ous assocation is that
financial Iiberalization usually fuels a Jending boom , which fimds the creation of an
asset price bubble eg. Allen and Gale 2000). W hen the bukble bursts, collapsing
collateral values result n bank solvencies and a credit crunch, resulthg i severe
recessions. T the recent fnancial crisis n East Asia’, the Jendingboom explanation
accords reasonably well wih the experience of Thailand @O eametriades, 1999).
H ow ever, itdoes notappear to fit com fortably the case of South K orea, w here there was
hardly a detectable Jending boom or an obvious asset price bubble. hstead, the K orean
crisis appears t© be very much a case of madegquately managed financial risks.
Anecdotal evidence suggests that K orean financial interm ediaries borrow ed short m
foreign currencies and acquired low-quality foreign assets w ith longerm aturities. This
created m aturty and exchange rate m is-m atches and increased overall credit risk, since
even when exchange risk was hedged, it was substtuted by hcreased credit rek
(D am etriades and Fattouh, 1999).

W hile a ITotm ore isnow known about the K orean crisis than at the tim e itermpted, there
is very little evidence docum enting the evolution of financial risks before the crisis.
Perthaps m ore In portently, the role of financial liberalization in this process ram ains
largely unknown or even unrecognised. A tbest, existing discussions of the role of
financial lberalization are based on anecdotal evidence. A tw orst, the role of financial
Iiberalization is neglected orm isunderstood. Y et, if there are any policy lessons t© be
Jeamed from virtually any fnancial crisis they are alm ost heviebly relhated t© the
tim Ing and im plem entation of financial reform s.

The paper provides new Insights nto the wle of fnancial liberalization in the South

K orean financial crisis using the follow Ing novel approaches.

@ Episodes of financial lberalization are docum ented by collecting prim ary
nform ation from official publications on the relaxation of a variety of fimancial




resrants, hcluding capial controls, nterest mte ceilngs and reserve
requiram ents on bank deposits. This nform ation is used to construct sum m ary
m easures of financial liberalization, w hich are used in estim ations.

() New qualiative nformation on the mechanians by which financial
Iiberalization led to increased banking and financial risks is presented. This
hform ation is obtained from anew survey of 44 ™M F, W orld Bank and K orean
officials w ho had direct exposure t© the events surrounding the K orean financial
crisis. The survey was carred out n W ashington, D C . during O ctober 1999 and
n Seoul during April 2000. The findings from the survey are tabulated and
analysed, providing a useful background t© the formulation of an anpirical
model.

() New econometric evidence on the evolution of financial risks for the period
1987-1997 is presented which is ained at quantifying the effects of financial
Iiberalization. This evidence is obtained by estim ating a conditional CAPM In
which the conditonal variance-covariEnce matrix of portfolio nnovations
follow s a m ultivariate GARCH process. The m odel specification allow s testng
for the effects of financial lberalization on the conditional varience and
riskiness of the banking and financial sectorportfolios.

@) Qualitative and quantitative findings are juxtgposed. This allow s nsights nto
the extent t© which financial m arkets recognized the increased banking and
financial risks, which em anated from financial liberalization.

The restof the paper is structured as follow s. Section 2 provides a conceptual discussion
of financial liberalization and its association w ith Increased risks. Section 3 docum ents
the K orean experience. Section 4 summ arizes the findings from the M FMW orld Bank
survey . Section 5 presents the econom etric evidence on the evolution of banking and
financial ricks. Finally, section 6 concludes.

2 .FhancialL beralization and Banking R isks: C onceptual Issues

The traditional approach tow ards financial liberalization, w hich dates back t© the work
of M K Imnon (1973) and Shaw (1973), em phasizes the benefits that w ould accrue from

m arket determ hed Interest rates and credit allocation decisions (see also Fry, 1997).

! Fora recentcom prehensive overview of the A sian crisis see H unter, K aufm an and K rueger (1999).



The potential benefits of financial lberalization nclude greater levels of fnancial
savings and Investm ent, as w ell as in provam ents In resource allocation, w hich em anate
from more productve nvesments. It is Inporant t note that even though this
literature predated the econom ics of nform ation revolution, which after all explained
the raison d’ére for banks and financial mstitutions, it nevertheless had an enom ous
Inpact on econom ic policy thmough the Bretton W oods Instiutions, since financial
Iiberalization becam e an in portant elem ent of the set of policies associated with the
W ashington consensus’. T goite of unsuccessfil Implementation of financial
Iiberalization In Latn Am erica and other countries in the Jate seventies and eighties, the
core of the fnancial Ibermlization thesis has ramamned ntact, even though some
peripheral concessions w ere m ade, Including acknow ledging the im portance of policies
and msttutions that are expected t© address market fallures (see Arests and
Dam etrdades, 1999). These ncluded the appropriate ‘sequencing’ of reform s, n the
form of attaining m acroeconom ic stability and adequate prudential regulation of the
financial system , prior to financial Iberalization, asw ell as a soecific order for financial
reform s, w ith the Iberalization of shortterm capital flow s being placed at the end of the

reform sequence (see forexam pleM cK nnon, 1981).

W e posit ln this section that the impact of fnancial libermlization on banking and
financial risks is ambiguous. W hile financial lberalization typically offers greater
opportunites for diversification, by offering banks and other financial hsttutions a
w der range of asset choices, which in principle should Jead to m ore efficient portfolio
choices, itm ay w ell expose them t© greater risks, due to Jack of expertise n operating In
new m arkets, w eaknesses in prudential regulation and/r m oral hazard em anating from
Informm ation problem s. The m odem literature on financial lberalization reflects these
tw o opposing forces. The restof this section draw s on this literature t© argue the case.

C apital account Iberalization m ay In principle be expected to: (1) offer nvestors greater
opportunities for risk diversification, achieving m ore effective nsurance than purely
dom estic arrangem entsw ould allow , (il) mise consum erw elfare by allow g a s oother
consum ption path, ({il) result n a m ore efficient allocation of resources by channelling
the world’s savings tow ards the w orld 5 m ost productive Investm ent opportunites, (iv)

com plem ent dom estic savings, thersby Increasing Investm ent and prom oting econom ic



grow th w ithout sharp Increases n savings rates, and () Jow er the cost of capial t©
creditw orthy firm s and am all and m edium enterprises (see O bstfeld and Rogoff, 1996
and Edw ards, 1999).

I reality capital account liberalization has presented in portant challenges and risks for
policym akers (see, for example, Stiglitz, 2000). Specifically, the recent East A sian
financial crisis has shown that capital account lberalization can m agnify the risks and
w eaknesses of the banking system , especially when capital hiflow s are hterm ediated
through poorly managed and illsupervised banking system s. The interm ediation of
capial nflow s through such banking systam s usually Jeads t© an expansion In banks’
Jending activity as banks have m ore resources availble for Jending. This generates what
s known as a Tending boom '. Furthemm ore, domestic banks can exploit m arket
In perfections to generate over-optim istic expectations know Ing that In case of default
the governm ent w 11l be forced t© bail out distressed banks and fitmns M K non and
Pill, 1997). Since entrepreneurs and firm s do not have enough form ation to assess
banks’ signals adequately, they consider these signals as correct and hence base their
Tnvestm ent decisions on such overoptn istic expectations. Consequently, they bid
eagerly for finds t© finance thelr vesm ents, further fuelling the Jending boom

M K nnon and P11, op cit) 2

O ne undesirable consequence of a Jending boom fuelled by capital nflow s is that it can
exacerbate the m aturity and risk m ism atch betw een kanks’ assets and liabilides. This is
epecially tue if capial mflow s are shortterm and In foreign curnrency while banks'
Joans are long-term and in dom estic cunrency . Furtherm ore, unregulated capital flow s
may be m isallocated tow ards risky projcts, speculative activites, the equity m arket,
and cyclical sectors such as ral esate. T the short mun, the expansion of Jlending
activity bids up (nflates) the price of assets In these m arkets generating an asset price
bubble. Such bubkbles neviably lead to deterioration n banks' portfolios as banks
hcrease their holdings of 'nflated' assets and becom e heavily exposed to cyclical
Sectors.

2 W hat is teresting 1 M K Imon and Pill's fram ew ork is that banks finance the lending boom by
attracting capital from abroad. The authors refer to this process as the “overborrow ng” syndrom e.



D om estic financial Iberalization, w hich com prises m anly of relaxation of controls on
hterest rates, lifting of restrictions on the asset choices of banks and lowering or
abolishing reserve requiram ents, can also significantly ncrease the risks n the financial
sector (Fischer and Chenard, 1997; D an IrgiicK unt and D etragiache, 1998; Stglitz,
1994). Intense com petton that usually follow s financial liberalization low ers profits
for banks, which In tum erodes banks’ franchise values and low ers their ncentive for
m aking good Joans. This exacerbates the problam s of m oral hazard and looting behavior
T the banking sysem (see Helln an, M urdock, and Stglitz, 2000; A kerlof and Rom er,
1993). These have the effect of Increasing the riskness of banks’ portfolios. A closely
related argum ent is that finencial liberalization erodes the protection provided by a
regulated termm  structure and stable interm ediattion m argin G oldstein and Tumer, 1996).
This m ay htensify the m oral hazard problam , encouragihg banks t© engage in lending
to m ore risky bornow ers in order to Increase the retums on their inds. lhdeed, H ellm an
etal 2000) show that ceraln types of fnancial restraints, such as ceilings on deposit
rates, by kesping profitm argins w ithin certain Iim its can reduce reduce the riskiness of
banks’ portfolios by lin itng banks’ ncentives t© hvest n assets that faciliate
gam bling . Fnancial Hberalization can also change the banks’ custom er base w ith larger
and betterknown firm s raising a larger share of finding through the securities m arkets
or Intemational m arkets. The resulting effect is generally deterioration In the rek
com position of the bank and financial sector's Joan portfolios (Fischer and Chenard,
1997).

I principle, how ever, dom estic financial liberalization can generate efficiency gans by
ram oving various constraints on banks’ feasble risk-retum fronter, which m ay resultin
ower overall banking risks Hogan and Sharmpe, 1984). Furthem ore, financial
Iberalization m ay open new profitable opportunities, w hich bankers could exploitand
thereby avoid the erosion of their franchise value? Hence, while a case could bem ade
that the in pactof finencial Iiberalization on the fnancial sector’s overall level of rigk is
am biguous at the theoretical Jevel, m ost studies usually associate financial liberalization
w ith higherrisks (Fischerand Chenard, 1997; H elln an etal, 2000).

’ However, Hellnan et al (2000) argue that greater nvestn ent opportunities, w ide ranges of new
activities such as derivative trades and foreign currency transactions and greater freedom to allocate
assets also Increase the potential scope forgam bling by banks.



An Inportent elem ent of dom estic fnancial liberalization that has a direct in pact on
banks’ riskiness is reserve requirem ents on bank deposits. R eserve requiram ents are
usually considered as tax on financial term ediation, which low er the profitability of
the banking sector and hence m ay affect its attitude tow ards risk. Furthemm ore, required
reserve ratios affect the Jevel of liquidity availble for banks and hence affect their
Jending decisions. M itchell (1986) finds that the in pactof resaerve requiram ents on bank
riskiness depends on the w ay bank risk ism easured and on the assum ptionsm ade about
risk aversion . Specifically, iflbank risk ism easured by the ratio of banks'risky assets to
toal assets, then an ncrease n the required reserve ratio w ill drive down the Jevel of
bank risk. On the otherhand, if bank risk is m easured by the probability that the banks'
profitw i1l all below zero, a rise n required reserves w ill also drive down bank risk if
and only if there is creasing relative risk aversion . The reverse holds, how ever, if there
is decreasing relative risk aversion . H ence, at the theoretical level, the in pactof resarve

requiram ents on bank riskiness is also am biguous.?

To sum -up, the traditional financial liberalization thesis, as w ell as its m odem version,
tends t© emphasize is potential benefits, n the form of efficiency gains and
opporunites for diversification, which in principle should led to more efficient
portfolio choices; these m ay be reflected 1n both greater investm ent retums and low er
risks, n both the real and financial sectors. H ow ever, skeptics argue thatlbecause of the
endam ic nature of mperfect mformaton and nstiutional wesknesses, associated
m arket failures, such as moml hazard, could well m ean that financial liberalization

nstead Jeads t© substentially hcreased financial risks and lower ex-post Investm ent
retums. The K orean experience, to which we now tum, reflects both the traditionalist
beliefs, which resulted 1 under-estim ation ofbanking and financial risks, asw ell as the
realities of increased risks through m arket failures and instifuitional w eaknesses.

3.FmancialLiberalization in South K orea

I the last two decades or =0, the South Korean financil system witnessed majpr
Ibemlization efforts, egpecially on the capial account front. According to the
discussion of Section 2, these regulatory changes are lkely to be associated with a

4 Gelles (1991) show s that all the above conclusions hold for any bank with reserves and a risk-averse
utlity fnction w ith a m ean-standard deviation fram ew ork thatis consistentw ith expected utility .



change 1 the level of the riskiness of K orean financial nstitutions. B efore w e present
qualiative and quantitative evidence on the in pact of such Iiberalization efforts on the
riskiness of the K orean financial systam |, it is usefiil first to discuss briefly the K orean
experience w ith capital accountand dom estic financial Hoeralization .

C apital account liberalization

I the late 1980s, the K orean governm ent accelerated the liberalization process of its
capital account. The lberalization of the capial account took place m ainly by relaxing

controls on banks and corporations’ fund-raising activity n ntemationalm arkets and by
allow ng foreigners to nvest I the Korean stock, bond and money markets. In
Decanber 1989, foreign exchange banks were allowed to maise offshore funds by
Issung foreign currency denom hated bonds orborrow g from  the offshore accounts of
other dom estic foreign exchange banks. Them ain liberalization step, how ever, occurrad
n January 1992, when nonresidents w ere allow ed for the first tin e t© Invest In any

dom estdc stock unless specified In som e particular act, even though som e Iin itsw ere set
on the level of total foreign Twvesm ent® During Septam ber 1992 regulations on the

oversaas issue of foreign currency denom nated securities w ere greatly eased. The type
of securities that could be issued abroad by K orean residents, restricted previously onky
to bonds, convertible bonds, bonds w ith wanants and stock depository receipts, w ere

expanded to inclide negotiable CDs and comm ercial papers. Furthem ore, the
authorization procedures necessary for the issue of securites w ere greatly sin plified.

During 1993-1998, the K orean goverm entresum ed the opening of its financialm arkets
o foreign nvestors. For nstance, . July 1994, the govermm ent partially opened the
dom estic bond m arket allow Ing non-residents to purchase non-guaranteed convertible
bonds issues by analland m edim enterprises (SM Es) subjct to certain 1im iations. Tn
M ay 1996, nonresidents w ere allow ed to purchase and trade bonds w ith w anants and
o trade the stock ndex futures on the K oreen Stock Exchange. Th June 1997, foreign

hvestors w ere granted access to nonguaranteed bonds of SM Es and of conglom erates

> A more detailed discussion can be found 1 the appendix. The inform ation In this section and the

appendix w as obtained from the Bank ofK orea A nnualR eoorts.

® For mstnce, a 3% limit on hvesm ent by an ndividual foreign and 10% 1lim it on total foreign

nvestn ent w ere applied regpectively and in the case of public utdlities and those com panies in mfant
ndustry, the total foreign nvestm entlim itis setat8% .



and by 1998, all kinds of securities stpulated In the Securites and Exchange A ctw ere
made avaikble t foreign hwestors.” Another inportant developm ent has been the
abolition of ceilngs on the purchase of dom estic stocks by foreigners. Th parallel w ith
these developm ents, controls on foreign borow Ing were largely digm antled during
1993-1995. Th February 1993, overseas branches of dom estic banks w ere perm itted to
supply Joans to K orean residents engaged in the trading of the comm odity futures or
financil futures. Later In the sam e year, security issuers In foreign m arkets w ere no
Ionger r=quired t© obtain pem ission before issuing foreign cunrency denom mated
Securities. Furthem ore, the list of corporations and banks that could issue foreign
Securites was considerably w dened. By O ctober 1996, the governm ent dign antled
m ost of the restrictions on direct foreign bornow ings, enabling even norym anufacturing
SM Es to receive loans from abroad.

ThterestRate Liberalization

Unlke the capial account Hberalization process, domestic financial liberalization
occuned gradually over a long period of time. At the heart of domestic financial
Iiberalization 1 K orea w as the liberalization of hterest rates. Since the early 1960s, one
of the m ost in portant characteristics of the South K orean credit m arket has been the
direct ntervention of the sate in the pricing of credit, which was m ainly achieved
through controls on Jending, and deposit Interest rates. Th Septamber 1979, the
M onetary Board abolished the maxinum nterest rate on bank loans. H ow ever, given
K orean banks’ nexperience In setting nterest rates, the K orean Bankers A ssociation
decided t© link the nterest rate on loans to the Bank of K orea’s rediscount mate which
seriously Iim ited the ability of K orean banks t© alter lending rates. Th July 1984, banks
were allow ed to charge different rates according to the creditw orthiness of borrow ers
butw ithin a narmow band. It is only In Decamber 1988 that banks began to enjy

com plete freedom  over Interest rate determ nation when controls on Jending rates from

banks and nontbank financial interm ediaries w ere relaxed degpite the fact that some
controls on policy Joans rem ained In place. In am ove tow ards further liberalization, the
Tterest rate on policy basad Joans w ere liberalized In July 1995 and, In January 1996,

7 For exam ple, short+tem financial products such as comm ercial papers, comm ercial bills, and trade bills
and CD s issued by financial nsttitons; and unlisted stocks and bonds.



the Bank of K orea lifted the restriction on the size of pram ium a bank could charge over
isprin e lending rate.

The relaxation of controls on deposit rates n K orea w as very gradual. A Ithough 1n 1979
the M onetary Board abolished them axin um interest rate on personal checking deposits,

it is not untl D ecan ber 1988, when the M onetary Board liberalized hnterest rates on
cerain tine and saving deposits, that banks serted enjppying some freedom In
determ Ining deposit rates? T Noven ber 1991, the scope of hitial liberalization w as
extended t© cover rmates on long-tem deposits w ith a m aturity of 3 years offered by
banks, mutual credit facilides, and credit unions. It is only as recently as N ovem ber
1995 that the Bank of K orea freed up the ram aining regulated hterest rates on bank and
non-oank tin e deposits w ith m aturity of Jess than six m onths.

The Bank of K orea concentrated its efforts in developing m oney m arkets by relaxing
controls on the issue and sale of existing nstrum ents and mtroducing new ones. Th June
1982, the call rate, w hich had been subjectto an upper lim itof 16% w as deregulated. Th
M arch 1986, the rates on negotiable CD s, mroduced only n June 1984, were alo
Iberalized . Further lberalization m easures took place In D ecam ber 1988 when hnterest
rate on repurchase agream ents R Ps), comm ercial papers of certain m aturities CPs),
financial debentures and comporate bonds were fully Hberalized. The m ajpr change
however came In October 1989, when the govemment mermed the call m arkets,
previously segm ented o an nterbank m arketm anly forbanks and over the counter
m arket betw een nondank financial nterm ediaries and lberalized the nterbank mte.
Further liberalization w as carried in the 1990sw here the M onetary B oard liberalized the
rates on govermm ent and public bonds, shortened the m aturity of RPs, CD s and other
financial nstrum ents, and significantly deregulated the bond m arket in N ovem ber 1991 .
During the 1992-1995 period, the bank low ered gradually the m lnimum denom natons
of CDS and shortened the m aturities of the RPs. Tn fact, by 1995 the K orean m oney
m arkets had becom e highly Iberalized.

It energes from this brief overview that n the Jast decade or =0, Korean fnancial
Insttutions w imessed m ajor regulatory changes thatm ay have increased the riskiness of

8 Specifically, only nterest rate on tim e deposits of m aturity greater than 2 years atbanks, postal savings
and creditunions and on tim e and savings deposits of m aturity greater than 1 year atm utual savings and
finance com paniesw ere liberalised.



these financial nsttutions. T what follow s, we exam ne this ssue both qualiatively
and quantitatively .

4. The evolution ofbankng and financial risks: qualitative evidence

This section presents the results of tw o sets of nterview s carried out in (@) W ashington,
D C. durng the auttmn of 1999 and (ii) Seoul during April 2000. The hnterwviews
follow ed a sam i-structured questionnaire, w hich contained 21 questions relating to the
factors that caused the crisis. The regoondents n W ashington w ere 15 officials of the
IntemationalM onetary Fund and the W orld B ank who had direct exposure to the events
surrounding the Korean financi@al crisis. The regoondents In South K orea were 29
private and public sector econom ists w ith direct experience of the financial crisis. They
ncluded senior officials of the Bank of K orea, the M nistry of Fance and Econom ics,
the K orean D evelopm ent Institute, the K orman Institute of Finance, private research
nsttutes (funded by Korean chacbols), commercial banks (ooth Korean and
htemational) and other financial nsttitions. Tables 1 and 2 present the summ ary
responses to seven questions that focus on the evolution of banking and financial risks
and the effects of financial Hberalization, as perceived by the regpondents after the

The ansvers t© these questions from both sets of Interview s seam  t© support the view

that financial lberalization ncreased the riskiness of the K orean financial sector. A 1l the
respondents n W ashington and 72% of the regpondents in Seoul thought that financial
Iiberalization defined as the ram oval of hterest rate restraints and capital controls) on
balance - tgking Into account the responses of financial nsttutions and regulators, -
hcreased the risks faced by Korean financial hnsttutions. The survey also reveals

another nteresting obsarvation: it show s that 73% of the regpondents in W ashington
and 97% of the regppondents n Seoul thought that the mstitutional fram ework of
prudential regulation and supervision was not well developed t© deal with the risks
associated w ith substantial volum es of capital flow s. A Ilbut one respondent (ie. 93% )
n W ashington and 86% of the regpondents In Seoul thought that K orean financal
hsttutons did not have In plce adequate risk management systems. 87% of
regpondents m W ashington and 79% of respondents I Seoul thought that K orean
financial nstitutions did nothave the hum an capital or the expertise to m anage the risks

10



assochted with the nterm ediattion of Jarge am ounts of foreign capial. These results
suggest that financial lbemlization may have resulted In increased banking and
financial risks due t© hadegquate risk m anagam entby financial nsttutions and expertise
and due to w eaknesses in prudential regulation.

Tabl 1: Interview repponsesof IM F and W orld Bank officials

Answer

Question Yes No Maybe D on'tknow

M any econom ists believe that financial liberalization

(le. ramoval of hnterest rate restahts and capial

controls) Jeads t© higher investm ent retums. D o you 10 2 2 1
agree?

G iven thatm any econom ists do believe that financal

Iberalization ncreases nvesmm ent retums, do you

think that itm ay have played som e role in creating 8 4 3 0
overoptm istic  expectations about Invesment

payoffs?

Sam e econaom ists believe that financial liberalization

Jeads to increased risks In the financial systam |, In the

form of exchange risk, credit risk and interest rate 14 0 1 0
risk .D o you agree?

Did Korean financial hstutions have in place the

risk m anagem ent system s required t© manage the

new risks that financial Iberlization may brng 0 14 1 0
about?

Do you think thatK orean financial nsttutions w ere

equipped with the human capial and expertise t©

adequately manage the risks asociated wih the 1 13 1 0
Interm ediation of Jarge am ounts of foreign capial?

Do you think that the nsttutional framework of

prudential regulation and supervision w as sufficienthy

w ell developed t© dealw ith the risks associated w ith 0 11 2 2
substential volm es of foreign capital?

Taking nto accountthe new types of risks aswellas

the responses of financial nsttutions and regulators

to these rsks, would you say that on balance 15 0 0 0
financial Iberalizaton hcreased the risks faced by

K orean financial institutions?
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Tabl 2: Interview responses of South K orean officials

Question

Yes

Answer

M aybe

D on'tknow

M any econom ists believe that financial liberalization
(ie. ramoval of hnterest rate restahts and capial
controls) Jeads t© higher investm ent retums. D o you
agree?

G wen thatm any econom ists do believe that financial
Iberalization ncreases nvesmm ent retums, do you
think that itm ay have played som e role in creating
overoptm istic  expectations about Invesment
payoffs?

Som e econom ists believe that financial Hoeralization
Jeeds to ncreased risks in the financial systam |, n the
form of exchange risk, credit risk and interest rate
risk . D o you agree?

Did Korean financial hstiutions have in place the
risk m anagem ent systam s required t© manage the
new nsks that fnancial lbemlization may brng
about?

Do you think thatK orean financial insttutions w ere
equicped with the human capial and expertise t©
adequately manage the risks asociated wih the
Interm ediation of Jarge am ounts of foreign capial?

Do you think that the nstiutional framework of
prudential regulation and supervision w as sufficienthy
w ell developed t© dealw ith the risks associated w ith
substential volm es of foreign capital?

Taking nto accountthe new types of risks asw ellas
the responses of financial nsttutions and regulators
to these nsks, would you say that on balnce
financial Iberalizaton hcreased the risks faced by
K orean financial insttutions?

18
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25
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28
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Finally, the survey results show ttat roughly two thirds of the respondents ;. both
W ashington and Seoul believed that financial hberalization nom ally leads t© higher

nvesm ent retums. Just over half the respondents In both W ashington and Seoul

thought that financial lbemlization plyed a wl in ceathg over-optm istc

expectations about nvesm ent payoffs n Korea. These findings suggest that the
traditional beliefs conceming financial Hberalization w ere at least partly resoonsible for
the financial crisis for at Jeast two reasons. Firstly, by em phasising efficiency gains
through enhancing the quality of Invesment, they seamed to have contrbuted t©
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creating overoptin istic expectations conceming investm ent payoffs” T fact many
have argued that the creation of over-optim istic expectations is the m ain in petus behind
the Jending boom and the assetprice bubble M K nnon and Pill, 1997). Secondly, by
failng to emphasize the greater risk-taking opportunites that accompany financial
Iiberalization they generated com placency in relation to the recognition of risks and risk
managem ent both by the financial nsttutions them selves and the supervisory
authorities. *°

5.The Evolution of Banking and FinancialR isks: Econom etric Evidence

Th this secton, w e Investigate the extent to which the survey results, which ndicate an
hcrease In rsks em anating from  financial liberalization, were reflected in financial
m arkets. To this end, w e use an approach which explois the mform ation contained in
the price ndex of securitbes issued by banks and other financial fiims such as
Tnvestm ent banks, m exchantbanks and securities com panies. Specifically, w e exam ne
the changes 1n the prices of the banking and financial sectorportfolios In order to cbt@ain
Inform ation on the m arket’s assesam ent of the evolution of risks of the K orean financial
system . Th order to m easure the riskness of the banking and financial sector, w e use the
conditional Capial A sset Pricing M odel CAPM ) in which the conditional variance-
covariEnce matrix of portfolio Imovations is assmed to follow a mulbdvarate
G eneralized A utoregressive Conditional H eteroskedastic GARCH ) process. GARCH
m odels provide a flexible m ethod form odeling tim e-varyng conditional variances and
co-variances and more in portantly capture the empircal regulartes found n stock
retums (Ng, 1991).W e Investigate the in pactof financial lberalization on the volatlity

° Edw ards (1997) reaches a sim ilar conclusion in the context of the M exican crisis w here he argues that
the “financial m edia, academ ic analysts, W all Street experts, and m uldlateral institutions nvented the
M exican m fracle” which created aw ave of overoptim ism notbased on real econom ic perform ance.

10 There is little doubt that another in portant factor regponsible for nadequate risk m anagem entw as the
m orl hazard em anating from the history of the socialization of risks in South Korea. However, the
In plicitprovision of safety nets by the govermm entw asnotnew . Ttw as present in South K orea since the
early 1960s, yetno m ajor financial crisis w as observed before 1997. G overmm entprovided safety nets go
som e way In explaining disincentives In m anaging risk, but they do notexplain the ncrease in risk taking
opportunites that accom panies financial liberalization. Thdeed, up to the early 1990s the socialization of
risks was an in portant factor n ensuring the large nvestm ents undertaken by chaebols, m ost of which
w ere regponsible for transform Ing K orea into a highly iIndustralized country. Ttis conceivable thatw ith a
different set of beliefs, namely one which acknow ledged the substantially ncreased risk taking
opportunites associated w ith financial liberalization, necessary In provem ents in prudential regulation,
risk recognition and m anagem ent w ould have taken place, even in the presence of In plicit safety nets.
Tndeed, m any such im provem ents have now taken place In K orea itself, w here the risks em anating from
financial liberalization, are now w idely acknow Jedged.
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of bank and financial sector stock retums by focusing on tw o areas of reform s, nam ely,
dom estic financial Iiberalization and capi@al account llberalization. C onsequently, we
exam ne the effects of (1) nterest mte lbemlization and relaxations of reserve
requiram ents on dom estic deposits, which form the centerpiece of various attem pts of
dom estic financial lberalization () the rlaxation of controls on capial flows, on
banking and financial rsks. To this end, we augment the conditional covariance
equations of the GARCH model with indices of hterest rate lberalization, reserve
requiram ents and capital account lberalization.

The rest of this section describes our m odeling fram ew ork, presents the data and data
sources, ncluding the construction of the relevant liberalization indices, and presents
the m aln em pirical fndings.

TheM odelling Fram ew ork

The CAPM due to Sharpe (1964), Lnter (1965) and Black (1972) explans the risk of a
particular asset or portfolio using the excess retum on the m arketportfolio . Specifically,
the conditional CAPM m odel foran assetorportfolio ican be sated as follow s:

E@/We)=biEGo/We)=dHiwe @)

W here r; is the retum on portfolio iin excess of the retum on the risk-free asset, 1, ¢ IS
the retum on the m arket portfolio n excess of the retum on the risk-free asset, d is the
aggregate m easure of relative risk, H is the conditional covariance m atrix w ith elem ents
4hi }, Wy IS the vector of assets weights In the m arket portfolio m , and by is the
conditional beta of portfolio iw ith the m arket portfolio and represents the dependence

on m arketportfolio risk. b can be defined as follow s:
bi= hine/Mant @)

w here hy, + s the conditional covariance betw een the returm on portfolio iand them arket
portfolio and hy ¢ is the conditional variance of the m arket portfolio. Tn this version of
the CAPM , allm om ents are m ade conditional on the nform ation available attime t-1

as given by the inform ation setW; .

14



For estim ation purposes, it is usefiil to decompose the actual retum on the different
portfolios nto forecastable and unforecastable parts:

Gr = E @/ Wea) + ug @)

Tne= E@Go/We) + Une @)
where 1 and 1, + are actual or realized retums and Uy and Uy, « denote the colum n vectors
of the differences between realized excess retums and expected excess retums.
Substituting (1) nto @) and using the definition of by, w e obtan the follow Ing:

L= (Nme/hone) Tne+ Ui F12 ©)
where Tyue = E (a o/ Ww ). For the purposes of this study, we Include, in addition t the
m arket portfolio, the banking sector and financial sector portfolios, hence =12,
respectively

W e stack the imovations from the banking sector, the financial sector and the m arket

portfolio nto the vector eew here

Une

Uy
e M= [ J"'N(O,Ht) ©®)

and the conditional variance-covariance m atrix of asset Imovations In (6) isassum ed to
follow amultvarate GARCH process Bollerslev, 1990). Follow ing Bollerslev, Engle
and W ooldridge (1988), we assume that the nnovation vector follows a smple
GARCH (1,1) prmocess. The sim plest gereralization of the GARCH (1,1) m odel can be
stated as:

ey ) ~NQO,HY

VechHy= w + y VechHa) + AVech(ew e'wa) (7)
w here Vech (.) denotes the colum n—stacking operator of the Jow erportion of a symm etric
matrx, ecisan N -1) vectorof Inovations, w isa ¢ N N+ 1) -1) param etervector, and
vy adAare  NN+1) - % N (N+ 1)) m atrices of constentparam eters. The specification
n @) has & N°N+1)% + % N®N+1)) pammeters In the conditional varience and
covariances, which makes estmation of the systam of eguations practcally
unm anageable. T our sinple threeportfolio multivariate GARCH (1,1) model, the
num ber of param eters t© be estim ated would be 78 . Tn order to achieve tractability, w e

Hom principle, we could use da@a on stock prices of ndividual comm ercial banks, investm entbanks,

securities com panies, etc. H ow ever, the inclusion of a w ide list of stocks entails the estim ation of o
m any param eters.
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need to Inpose some reasonable restrictions on the variBnce-covariance m atrix.
Bollerslev, Engle and W ooldridge (1988) suggest that the covariance m atrix is w ritten
as a set of unvariate GARCH models where the conditional covariance of each
portfolio is assum ed t© depend only on its own Jagged covarance and the cross product
of past forecast enors*? This can be obtained by making the matrices v andA 11 8)
diagonal. Th this restricted m odel, the num ber of param etersw ould e 3N N+ 1) 2, hence
for our three-portfolio m odel, the num ber of param eters t© be estin ated would be 18.
Based on this specification, the elem ent (,j) of H isgiven by':

hiiz w5t a ijhijt—l + bijujt_l Uizt @®)

W e augm ent the conditional varience and covariarre equations t© ncorpomate m easures
of Interest rate liberalization, reserve requiram ents on dom estic dem and deposits and
capital account liberalization . A s postulated In section 2, all these indices are likely t©
have an inpact on the volatility of bank stock retums. T addition, the excess m arket
retum egquation (@) hcormpomtes ndices on hterest e and capial account
Ibemlization.? T is often argued in the liemture that a shift from a ‘fnancially
repressed’ economy t© a ‘financially Iiberalized’ economy is likely t© result n m ore
efficient allocation of resources, which has the Inpact of ncreasing the retum on
Tvestm ent* How ever, it is now w dely recognized that in the presence of inform ation

asymm etries and contract enforcam ent problan s, it is not necessarily tue that the

banking system will allocate resources to projects or fitm s with the highest retum.

Furtherm ore, I the presence of hadequate regulation and bank supervision, capital
account lberalization may, in fact, have an adverse impact on productiviy’. For
nsance, N M K Inon and Pill’s (1997) fram ew ork, dom estic banks can exploitm arket
In perfections and generate ‘overoptim istic’ expectations. A s a result, entrepreneurs

and fim s will bid eagerly for fuinds to fnance thelr vesm ents, creating a Jlending

boom and an asset price bukble. Price distortions and resource m isallocations of these
types have an adverse impact on the productivity of capital. G iven these com peting

explnations, the In pactof financial liberalization on m arket retums is am biguous.

12 secalen Ng (1991) and Engle and K roner (1993).

13 There does not seem be any strong theoretical justification for reserve requirem ents to have an In pact
on them arketretum; hence this varable isnot included in them arketretum equation.
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The complete systan of equations of our threeportfolio m odel ushg the diagonal
representation is given by':

Ime=ap+ a1 INT ¢+ ap CAP ¢+ Unt ©1)
Nome= Wo1 + @11 Bumes + D11 Un e+ i NTe+ G RD ¢ + gy CAP ¢ 02)
hi1e= Woz + @x hiie + bp w’a + by NTe + g RD ¢ + g CAP ©3)
hooe= Wos + @3 hooer + by wer + b3 NTp + g3 RD ¢ + g3 CAP . ©4)
hine= wos + @44 limer + Dag Weg Unea + AsaINTe + qua RD ¢ + Gia CAP ¢ ©5)
home= Wos + @ss fomer + Dss Woeg Unes + Gbs INT + s RD ¢ + s CAP ¢ ©6)
hioe= wos + ass Maes + Pes Uaea tora + dos INT ¢ + Qoe RD + + G CAP ¢ ©7)
Gie= (himt/Bame) e+ Wt ©38)
Le= (hont/hame) e+ ot ©9)

where INT,RD ,and CAP are them easures relating t© nterest rate liberalization, reserve
requiraments on domestic damand deposits and capial account lberalization,
regpoectively. This system of equations can be estin ated using the m ethod of m axim um
Tkelthood asaum g the conditional nom ality of the forecast enors,’® where the Iog-
likelihood function is as follow s:

InL(f) = const-% Y. mHf% ¥ (e H e ), 10)

t

and £ contains the unknown param eters in 4, +, ecand H.

Data

The K orean stock price ndex KO SPI) is used as a proxy for the m arket portfolio.
W eckly data on K O SPI, the bank and financial sector indices for the period 7/1/1987 t©
29/1/1997 were obtained from Da@Stream .° The three ndices are expressed in Jocal
currency . The rate of retum on the portfolio is defined as the first difference of the

M SeeM cK fmon (1973) and Shaw (1973) fora sam inal contribution.

15 mhe quasim axin um likelihood m ethod, w hich provides consistent estim ates provided that the firstand
second m om ents of the standardised distrdbution can be specified, can also be used if there are anall
departures from nomm ality (see Bollerslev and W ooldridge (1992)).H ow ever, In this em pirical w ork, this
assum ption cannotbe refected and w e use them ethod ofm axinum likelihood.

16 Note that during this period, the K orean govermm ent rem oved m ost controls on nterest rates and
an barked on a program of capital account liberalization. Hence, this sample allows us t© examine
w hether the relaxation of various controls had an in pact on the riskiness of banks and other financial
nsttutions. G ven that the East A sian crisis m ust have generated pow erfiil shocks t© the retum on the
various portfolios, w e exclude the lastquarterof 1997 from ourestim ation sam ple.
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Jogarithm ic stock price index and excess retums are computed n Jocal currency In
excess of the ovemight call rate (calculated on a w eekly basis), which acts as a proxy
for the risk—free nterestrate.

Figures la-1c in the appendix plot the m arket excess retum series and the tw o-portfolio
excess retums series. These figures show that excess retums on the various indices are,
on average, zero over the period (n fact the m ean retum on the three different indices
are nsignificantly different from zero during the period under study). The graphs also
show periods of clusters of high and low wvolatlity, suggesting the presence of
autoregressive conditional heteroskedasticity ARCH ) effects. The presence of these
effects cannotbe refected (using LM and porm anteau L jung-Box tests) and the use of
the GARCH m odelng fram ew ork described earlier therefore appears w arrantad.

The construction of the indices utilises the detailed fom ation about financial reform s
summ arized n gopendix IT and obtained fiom the annual reports of the Bank of K orea.
Specifically, the measures of Interest rate and capial account liberalization are
constructed using nform ation and data obtained from the Bank of Kora, Annual
Accounts. They are assumed to t@ke a value of one prior to any relaxations, and

decrease In value whenever financil restraints are relaxed or ramoved; they are
therefore Increasing w ith the severity of financial restraints, and decreasing as financial
Iberalization progresses. Specifically, for the construction of the nterest mate
Iiberalization Index, we use Inform ation on controls on deposit rates, lending rates and
m oney m arket rates. Strong positive correlation betw een the lending rate, deposit rate
and m oney m arket indices allow s us t© average then out into a single m easure, which

w e call ‘the nterest rate Iibemlization Index’ . For the construction of the capital account
Tberalization index w e use detailed mfom ation on the elaxation of controls on banks
and ocorporations’ fund-raisng actvity in htemational markets and rwlaxation of
restrictions on foreign nvestm ent In the K orean stock, bond and m oney m arkets.

Figure 2a show s the m ovam ent of the hterest rate liberalization ndex. A s can be seen,
itreflects the changes in the underlying policy variables reasonably w ell. The relaxation
of lending and deposit rate controls 1 D ecan ber 1988 is reflected 1n a sharp drop of the
m easure for that m onth. The m easure then drops sharply during the second wave of
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reform  (1992-1995 period). During that period, m ost of the ram aining contols on
deposit, Iending and m oney m arket rates w ere abolished. Figure 2b plots the m ovem ent
of the capital account Iiberalization ndex . The figure reveals that the ndex also reflects
the underlying m easures quite accurately . It show s a sharp decline in the beginning of
1992 when the K orean stock m arketw as open to foreign nvestors and dom estic banks
were allow ed to raise fimds n Intemational financialm arkets. Th subsequentyears, m ost
controls on capital nflow s w ere gradually rem oved and this is reflected In the gradual
decline of the capital account ndex. Figures 2a and 2b also show a high conelation

(097) betw een these tw o Indices. C learly, this poses problam s for estim ation purposes,
and we address this issue using Principal Component Analysis (see Thedl, 1971) in

order to summ arise both lbermlization Indices In a meaningfill way; we r=@in one

principal com ponentw ith an eigenvalue greater than one.l’

The m easure of reserve regquiram ents on dom estic dan and deposits is constructad using
data on reserve requiram entratios!® The index, graphed n Figure 2¢ show s that reserve
requiram ents on damn and deposits Increased significantly during the 1987-1989 period
and ram alned relatvely high untl the m id 1990s, to declne t© very Iow levels in 1996
and 1997.

Empirical Results
The follow Ing system of eguations is estin ated by m axin islhg equation (10) usihg the
BHHH algorithm :

Imt= 30+ & LB ¢ + Unt 111)
Dome= Wo1 + @11 Bumea + D11 Un e+ i LB + G RD ¢ 112)
hi1e= Woz + @z hiig + by w’e + 2 LB+ guRD ¢ 113)
Moo= Wos + @33 hoper + b3y w'er + B3 LB+ g RD ¢ 114)
hine= wos + @aa fimer + Das Mg Unea + dsa LB+ qua RD ¢ 115)

17 see alen D em etriades and Luintel (1997) or A rests and D em etriades (1997), who also advocate using
forincipal com ponent) sum m ary m easures of financial repression /liberalization .

'8 Luarens and C ordoso (1998) argue that indices based only on the reserve requirem ent ratio and thatdo
nottake nto accountthe continued changes in the tax base cannotcapture accurately the restrictiveness of
reserve requiram ents. This argum ent applies to the Chilean case where authorities have continuoushy
changed the tax base to close Ioopholes and m ake the controls m ore restrictive. In the case of K orea,
how ever, there have been no attem pts t© change the tax base and as such the index w e use in this paper
rem ainsvalid.

19



home= wos + @ss homer + Dss Wpeg Unes + Gbs LIB ¢ + Q55 RD ¢ 116)

hiot= woe + @ss hioer + bes Uiea Woes + dos LIB ¢ + Qs6 RD ¢ a1.7)
A= (hime/Bame) Tme+ We 11.8)
L= (Mone/Bame) Tmet Wc 119)

where LIB represents the principal com ponent of the fnancial liberalization policy
variables and RD is the Index of reserve requiram ents on dom estic deposits.

The estim ated coefficients of this m odel are r=ported in Table 3 below , where the

figures In parentheses denote the m arginal significance levels. Table 3 show s that the
m odel perform s quite well h explaining the conditional variances of the bank and

financial sector stock retums, asw ell as of the m arket retums. A 11 the coefficients on the
lagged conditional varances and lagged squared residuals are significantly different
from zero at the 1% Jevel and are w ithin a rasonable range. This suggests that the

GARCH (1,1) conditional varance-covarience matrix is a good description of the

behavior of the bank, financial and m arket sector stock retums. The @bl also reports
results of the diagnostic tests perform ed on the residuals t© provide an dication of the
adequacy of the m odel. The LimngBox Q and Q -squared statstics on the standardized
residuals (4, /h, ) and the squared residuals (8% /12 ), respectively, indicate that there is
little evidence for residual serial conelation and heteroskedaticity for each of the
conditional variance equations.W e also carny outdiagnostic tests as a sin ple Indication
for the presence of m odel m isspecification. Th particular, w e exam ne the sign bias test
statistic and the negative and positive size bias test statistics proposad in Engle and Ng

(1993); the sign bias test nvestigates the im pact of positire and negative excess retum
shocks on volatility which w ere not predicted, and the positive (egative) size bias test
focuses on the effects of Jarge and an all positive egative) excess retum shocks not
predicted by them odel. W e find no evidence of m isspecification, and although all these
diagnostic tests are m erely Indicative, again, there does sean t© be support for the

GARCH (L,1) chamcterization.””

Sam e interesting cbservations can be made from Table 3. The conditonal mean
equation for the m arket portfolio (equation 11 1) provides good evidence that abnomm al
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profits cannotbe m ade on the m arket, on average, and therefore provides a reasonable
basis for the use of the CAPM model.?® However, we alo find that the financial
Iiberalization ndex (reflecting dom estic ie. hterest rate liberalization, and external
account ie. capial account liberalization) is positive and significantly different from
zero fw ith a p-value equal to 0.03). This suggests that financial liberalization, through
these policy hstrum ents, had a negative effect on the (excess) m arket retum, which is
consistentw ith the view that a liberalized bankng systam m ay not necessarily allocate
Thvesmm ent finds t© projcts w ith the highest retums.

Exam lnation of the conditional variance equations gives consistent results. The
estim ated coefficients on the financial liberalization ndex in the conditional variance
@nd covariance) eguations are all positire, Implying that increasing financial
Iiberalization over this period served t© reduce conditional volatlity and hence riskiness
I the banking and financial sectors, n additon t© the m arket sector. Th four of these
equations the coefficients are significant at the 10% level, and In the other two
equations the p-valies take values of 0187 and 0221.W ith regard to the estm ated
coefficients on the reserve requiram ent index, the results are again interesting; all the
coefficients are negative and significantly different from zero atthe 8% level except for
the m arket equation where the conresponding coefficient has a m arginal significance
Jevel of approxin ately 16% . Hence, this suggests that, .n general, the r=ductions In
reserve requiram ents w ere associated w ith ncreases In conditional volatdlity End hence
riskiness) of (especially) the banking and fnancial sector stock retums. This may
suggest that reserve requiram ents played a prudential mwle, preventing large chifts
tow ards greater holding of risky assets In bank portfolios, thersby decreasing their
riskiness >

Table 3 also show s that the liberalization index and reserve requirem ents on dem and
enter significantly In the conditional co-variances of the banking and financial sector
portfolios w ith the m arket portfolio ie. equations (115) and (11 .6) regpectvely. These
findings suggest that financial lberalization also affected the hon-diversifiable) m arket

19 A fill seto fdiagnostic results is available from the authors on request.

20 pyrthem ore, n aprelim nary analysis, coefficients on lags of the excess retums on them arketportfolio
w ere found to be insignificant.

1 This evidence is also consistentw ith G elles’s (1986) theoretical fram ew ork in w hich an increase 1 the
required reserve ratio decreases the ratio of banks' risky assets to total assets @ measure of bank
riskiness).
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Tablk3:ConditionalCAPM withM ultivariateGARCH (1,1)
C onditionalV ariance C ovarianceM atrix

Estim ated C oefficients of the M arket Portfolio

o ai
C onditional -0.0019 0.0021
M ean [01447] [0.0306]
Wo1 an b1 (o.%} Gi1
C onditional 0.0005 05192 0.0908 0.0028 -0.0019
V ariance (0.0008) (0.0000) (0.0000) (02207) (01576)

LimgBox (6) forlevels= 7333 (0291)
Limng-Box (6) forsquares= 2999 (0.809)

Estim ated C oefficients of the Bank C onditional V ariance Equation

W02 az b2 @2 @2
C onditional 0.0018 04839 01467 0.0071 -0.0110
V ariance (0.0000) (0.0000) (0.0000) (0.0321) (0.0004)

LjmngBox (6) forlevels= 4594 (0.597)
Ljng-Box (6) forsquares= 0319 (0999)

Estim ated C oefficients of the Financial Sector C onditional V ariance Equation

W3 ass b33 A3 &3
C onditional 0.0012 05648 01005 0.0043 -0.0061
V arance (0.0000) (0.0000) (0.0000) (01875) (0.0091)

LjmgBox (6) forlevels= 3968 (0.681)
LjungBox (6) forsquares= 0.747 (0.993)

Estim ated C oefficients of the C onditional C ovariance Equations

Woq daa by Qs Qua
Hlm 0.0006 06185 00744 0.0058 -0.0027
(0.0001) (0.0000) (0.0000) (0.0035) (0.0388)

Wos ass bxs Gs G55
H2m 0.0006 05986 0.0827 0.0046 -0.0024
(0.0002) (0.0000) (0.0000) (0.0450) (0.0826)

Wos as6 bes @6 Qse
H12 0.0013 05946 01099 0.0050 -0.0061
(0.0000) (0.0000) (0.0000) (01070) (0.0091)

N otes: The estim ated coefficients refer to the system of equations (111) - (11 .9) and the figures n
parentheses denotem arginal significance Jlevels.

risk of the Korean banking and financial sector. This is because (i) market risk is
defned as the ratio of the conditional co-variance of the banking and fnancial sector
portfolios w ith the m arketportfolio (ie. equations (115) and (11 6) respectively) to the
conditional variance of the market portfolio (1e. equation 112); @{i) both the
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Iberalization Index and reserve requiram ents enter significently In both of these
equations. Further evidence on this issue is presented in Figures 3a and 3b, which
regpectively plot the tin evarying betas of the banking and financial sectors aganst
tim e, during the 1987:1-1997 6 period. These figures reveal that w ith two exceptions
the banking sectorand the financial sector did not Increase durng the sam ple period. If

anything, the figures show a steady decline In the betas after 1988. The only exceptions
are M arch 1994, when beta ncreased slightly and becam e highly volatle, and the
period from February 1997 onw ards w hen the betas for the banking and financial sector
started o ncrease sharply. Tk is in portant to note that during 1997 there was no change
I our policy ndices and hence the ncrease I betes 1 the ltter case cannot be
attributed to changes In financial policies. hstead the ncrease n bank and fnancial
riskiness m ust be attributed t© bad new s’, both from the region and K orea it=elf — the
collepse of some of the largest chagbols such as KIA M otors - which increased
substentially the voladlity of the stock m arket.

6.Analysisand C oncluding R em arks

Our empircal findings suggest that financial Iberalization reduced benking and
financial risks, as im plied by the significance of the coefficients of the policy m easures
T the conditonal variance and co-variance equations. The em pirical analysis also
suggests that financial liberalization, w ith tw o exceptions, reduced the non-diversifiable
m arketrisk of the bankng and financial sector. In fact, our findings suggest thatm arket
risk only began t© increase n early 1997, which concidesw ith Yad new s’ in the period
prior t© the crisis. Thus, the econom etric findings contrast sharply w ith the expost
qualiative survey findings, which dem onstrate that financil insttutions in factlbecam e
exposad to greater risks, thmough a combmation of hadequate risk managem ent
systam s, Jack of expertise and w eaknesses Tn prudential regulation.

The two sets of contrasting findings can be reconciled, In that the survey findings are
clearly ex-post, having the benefit of hindsightw hich ncluded an expertanatom y of the
crisis, while the econom etric findings t© a large extent reflect the ex-ante view s of
m arket participants, based on available inform ation at that tim e aswell as theirbeliefs
conceming the effects financial liberalization. In this sense, the econom etric findings
Indicate that financial m arket participants had traditional view s, which over-em phasize
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the benefits of financial liberalization and under-an phasize the pitfalls. A dditionally,
they Indicate that nform ation flow s from financial insttutions t© financialm arkets w ere
too slow or even maccurate, as a resultof (ow ) well known w eaknesses n corporate
govemance, bad accounting practices and com plex com pany linkages. Thus, it is Ikely
that traditional beliefs would have been shattered much earlier had Yad news’

conceming poor risk m anagem entpractices hit the m arkets sooner.

In portantly our surveys also reveal that expert opinion — at Jeast n Korea, the M F and
the W orld Bank - has now chifted, acknow ledging that, even though financial
Iberalization may In principle offer potential benefits (such as greater nvestn ent
retums and opporunites for diversification), its practical inplem entation results n
greatly ncreased risks because of weasknesses In risk managem ent and prudental
regulation. A dditional hform ation from our surveys suggests that the safety nets that
have historically been provided by successive Koreen govenrm ents to banks and
hdustry m ay well have been regpoonsible for holding back necessary In provem ents In
risk m anagem entand prudential regulation. In plicitor explicit safety nets clearly actas
disincentives In m anaging risks, representing a certain type of m oral hazard, abeitof a
m ider form than the one postulated by M cK innon and Pill which posits that banks
m islead Investors n order o delberately take advantage of safety nets). This form of
m oral hazard was critical in creating vulherabilities In the banking systam , lncluding
currency and m aturity m ism atches, w hich brought the K orean econom y to a stage w here
even an all shocks could triggera fullblown financial crisis.

A confkcture that emerges from our analysis is that traditonal beliefs conceming
financial Iberalization, which over-amphasize efficiency gamns and under-am phasize
risks, m ay w ell have been regoonsible for the thesis’ ailure, by holding back necessary
In provem ents in both the m anagam ent of financial risks by fnancial nsttutions and
prdential regulation. W hile this may, for some, be i=elf a som ewhat speculative
conjcture, it is certanly one thatopens up fruitful avenues for further research.
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Figure 3a:Beta forthe Banking Sector
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Appendix: A Summ ary of theM amn FhnancialR eform s in K orea

1. InterestRates

SeptEmber 6, 1979: The M onetary Board abolished the existing m axinum nterest rate on bank loans t© make it
possible for banks to alter their interest rate on loans. H ow ever, the Bankers association of K orea, considering that
banks them selves are not used t© determ ning hterest rates, decided t© 1ink nterest rates on loans to the central
bank ’s rediscount rate.

Septam ber 6, 1979 : The m onetary board abolished the m axin um hterest rate on free nstalin ent savings deposits
and them axin um nterestrate on personal checking deposits.

M ay 17,1984 : The B oard allow ed seven nationw ide com m ercial banks, Jocallbanks and the K orea Exchange Bank to
engage I the negotiable certificate of deposit CD s) from 1 June.

23 July, 1984 : A nanow band for Joan rates w as htroduced so thatbanks could charge different rates according t©
the creditw orthiness of the borrow ers.

Decanber5,1988: hterestrate on Joans from banks and non-ank financial nterm ediariesw ere fully lberalized.
Decanber 5, 1988 : Interest rate on tim e deposts of m aturity greater than 2 years atbanks, postal savings and credit
unionsw ere liberalized.

Decanber 5, 1988: Iterest rate on tim e and savings deposits of m aturity greater than 1 year atm utual savings and
finance com panies w ere liberalized.

Novanber 21, 1991: Lending rates liberalized further. Lending mates lberalized consisted of those on bank
overdrafts; on the discount of com m ercial bills by banks, m utual savings and finance com panies; on the discount of
comm ercial and trade bills by nvestm ent and finance com panies; on the purchase of fimm s’ guaranteed papers by
banks’ trustaccounts; and those on overdue loans by all financial nstitutions.

Noveam ber 21,1991 : The Iiberalization of depositrates applied to those on shortterm , Jarge denom ination m arketable
nsttum ents such asCD s, the sale of Jarge denom nation trade bills, com m ercial papers and R Ps.

Novanber 21, 1991: The scope of mitial lberalization was extended to cover mates on longtem deposits w ith a
m aturty of 3 years offered by banks, m utual credit facilities, and credit unions and m utual tim e deposits w ith a
m aturity of 2 years and m ore offered by m utual savings and finance com panies.

Noveam ber 21,1991 : The issue rates of corporate bondsw ith am aturity of 2 years and m ore w ere deregu lated.
Novamber 1, 1993: A1l lending rates (@part from those financed by the govermm ent and the bank of Kora's
rediscounts) w ere liberalized.

Novamberl, 1993: Rates on longterm depositsw ith am aturity of atleasttw o yearsw ere com pletely liberalized.
Novanber 1, 1993 : mterestrate on debentures and corporate bondsw ith am aturity < 2 yearsw ere liberalized.
Decanber1, 1994 : hterestrate on bank and non-tank tim e depositsw ith am aturity of one yearorm ore butless than
2 yearsw ere liberalized.

December 1, 1994: Banks were perm itted to set freely the hiterest mates on policy loans financed through the
aggregate creditceilings system w ithin thelir respective prim e rates.

July 24, 1995: Interest rate on policytased loans through the aggregate credit ceilings system of BOK were
liberalized.

N ovem ber 20,1995 : The Bank and govemm ent freed up the rem aining regulated interest rates on bank and non-oank
tim e depositsw ith am aturity Jess than six m onths and on their instalin entdepositsw ith m aturity Jess than one year.
January 19, 1996: The Bank of K orea lifted the restriction on the size of the pram im a bank could charge over its
prin e-lending rate, w hich had been originally in posed n order to preventa sharp run-up in bank lending rates n the
course of nterest rate deregulation.
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2.Developm ents in M oney M arkets:

M arch 7, 1986: The M onetary Board liberalized the rates on negotiable CD s, secured corporate bonds, and bank
debentures.

February 13,1987:TheM B reduced the denom ination ofCD s from 100 m illion won t© 50 m illion w on.

Decanber 5, 1988: Interest mate on repurchase agream ents, comm ercial papers of face value greater than 30 m illion
and m aturity m ore than 91 days), financial debentures and corporate bondsw ere fully liberalized.
Decanber5,1988:New comm ercial paperand conventional com m ercial paperw erem erged nto one.

October 4, 1989: The Bank and the govermm entm erged the call m arkets, previously segm ented nto an nterbank
m arketm ainly forbanks and over the counterm arketbetw een NBFIs, w hich expanded the size of them oney m arket
(callm arkets, CPs,CD s, RPs, TBs, Bankers’ A coeptance) . A fler them erger, the nterbank rate w as fully liberalized.
October 19, 1989: The BOK adjusted the m aturity period of CD s issued by banks o other kenking institutions from
betw een 91 days and 180 days to betw een 30 daysand 180 days.

Novam ber 21,1991 : The liberalization of depositrates applied to those on shorttem , Jarge denom ination m arketable
nstrum ents such asCD s, the sale of large denom Tnation trade bills, com m ercial papers and RPs.

Novamber 21, 1991: The issue rates of comorate bonds w ith a m aturity of 2 years and m ore w ere com pletely
dersgulated.

Decanber 19,1992 : The Bank extended them axin um m aturites of CD s from 180 days to 270 days.

Novanber 1, 1993: Interest rate on financial debentures and those corporate bonds w ith a m aturity of less than 2
vearsw ere Iiberalized .G overnm entand public bondsand M SB w ere also to be issued atprevailing m arketrates.
Septamber 3, 1993 : The Bank low ered them inin um denom nation of CD s from 50 m illion to 30 m illion.

July 18,1994 : Them inim um m aturites of CD s, high denom nation R Psw ere shortened from 91 days to 60 days.
July 24,1995: Them Inim um m aturities of chortterm financial nstrum ents mcluding CD s, high value RPs and high
value CPs, w ere chortened from 60 to 30 days.

3.Portiolio mflows

Decanber 1, 1989: Foreign exchange banks were allowed t© mise offshore finds by issuing foreign curnency
denom mated bonds orborow Ing from the offshore accounts of other dom estic foreign exchange banks.

M arch 1, 1991: N on-resident K orean w ere allow ed t© sell foreign currencies exceeding USS 50 thousand to entrust
its proceeds to developm ent trusts w ith am aturity of 2 years. E ffective 15 July, the lin itw as raised In July 15 t© 100
USS 100 thousands.

E ffectve from M arch 8, 1991 : The governm entperm itted the issuance of foreign currency denom inated securities t©
finance the in portof production facilities and equiom ent forw hich no dom estic substitute is avaikble.

January 3, 1992 : N on-residents w ere allow ed t© Invest in any dom estic stocks, unless specified in som e particular
act. A 3% lim it on mvesm ent by an individual foreign and 10% lin it on total foreign nvestm ent are applied
respectively . Tn case of public utilities and com panies in Infant ndustry, total foreign nvestm ent 1in itis setat8% .
Septamber 1, 1992: Regulations on overseas issue of foreign currency denom mated securities w ere greatly eased.
Type of securtiesm ay be issued abroad by K orean residentsw ere expanded t© include negotiable CD sand C Ps.
September 1, 1992: Funds maised by the issue of foreign currency denom mated securities w ere perm itted to be
deposited either in a residentaccountoran accountw ith overseas branch of a dom estic exchange bank .

Feb 1, 1993 : O verseas branches of dom estic banks w ere n principle prohibited from supplying loans t© residents of
Korea.Butfrom the above date, the governm entperm itted them t© extend Joans to residents of K orea engaged in the
trading of the comm odity futures or financial futures.
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Aprill, 1993: The goverrm ent changed the system whercby perm ission has to be obtained from foreign currency
denom mated deposits could be issued t© a reporting system . Instead of obtaining perm ission before issuing foreign
currency denom nated securities, now itonly needed to be reported.

April 1,1993: Previously restricted to enterprises that had recorded a netprofits in each of previous 3 years, issuers
werew dened to include those thathad recorded a netprofiton an accum ulative basis over the preceding 3 years.
July 1, 1994 : The govermnm ent partially opened the dom estic bond m arket allow ing non-residents to purchase non-
guarantesed convertible bonds issues by SM Es subjpectto 30% 1lim iton total foreign investm ent per issue and a 5%

Iim itper issue on nvestm entby ndividual fim s.

Decanber 1, 1994 : The ceiling on overall foreign nvestm ent in a listed com pany’s outstanding stocks w ere raised
from 10% t©12% .

M ay 3, 1995: Fim sw ere pem itted to undertake foreign bonow Ings directly for the redem ption of foreign debts on
onerous tem  for the im port facilities w here the firm sw ere an allandm edium  sized m anufactures.

June 20, 1995 : The governm entperm itted the overseas issuance of exchangeable bonds.

July1,1995: The general ceiling on total foreign nvestm ent in a listed com pany ’s outstending stock w as raised from
12% t© 15% and thatforthose of public corporations from 8% t© 10% .

Aprill, 1996: The aggregate ceiling was raised from 15% to 18% of the outstanding stocks issued by a listed firm

and from 10% to 12% for those issued by public corporation. The ceiling on holding of individual investors was
raised from 3% t© 4% ofa firm ‘s outstanding stocks.

M ay1,1996:N on-residentsw ere allow ed to purchase and trade bondsw ith w anrants.

M ay 3,1996: N on-residentsw ere allow ed t© trade stock ndex futures on the K SE .

October 1, 1996: The general ceiling was raised again to 20% fora fim and 15% for a public corporation. The
ndividual ceiling w as at the sam e tin e Increased t© 5% .

October 1, 1996: The govemm ent dism antled m ost restrictions on direct foreign borow Ings, enabling non-
m anufacturing SM Es to receive loans from abroad for the in portof production facilites.

M ay1,1997: The lin iton foreign ow nership of K orean equitiesw as raised t© 23% .

June1,1997: Foreign nvestorsw ere granted access to non-guaranteed bonds of SM Es and of conglom erates.

4 .Reserve Reguirem ents on D en and D eposits

E ffective N ovan ber 23,1987 : The M onetary B oard raised them inin um reserve requirem entfrom 4 5% t© 7.0% .
April20,1989: A m arginal reserve requirem entratio of 30% on the average ncrem entof dem and deposits and tim e
and saving deposits has been in posed. The m argal reserve requiram entsw ere abolished in February 1990.

15 February 1990: The Bank raised reserve requirem ent ratios on tim e deposits, instaIn ent savings deposits w ith
m aturity of 2 years or m ore and Houschold instadm ent saving deposit from 7.0% t© 8.0% . On all other deposits,
reserve requirem entratio ncreased from 10% t© 115% .

February 8, 1991 : The Bank introduced reserve requirem ents againstm utual nstan entdeposits.

April 23, 1996 : The reserve requiram ent on tim e and savings deposits of m ore than 2 years w as brought down from
8% 6% .

April23,1996: The reserve requirem enton checking deposits, pass book deposits, saving deposits, T im e and saving
depositsw ith m aturity of Jess than two yearswas low ered from 11 5% t©9.0% .

Novamber 8, 1996 : The reserve requirem enton tim e and savings deposits of m ore than 2 years w as brought down
from 6% t©4% .

Novam ber 8, 1996 : The reserve requiram ent on checking deposits, pass book deposits, saving deposits, Tin e and
saving depositsw ith m aturity of less than tw o yearswas low ered from 9.0% t© 7.0% .
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