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1. Introduction

The recent Asian financial crisis has again focustzhtibn on the risks of large-scale
private financial (non-FDI) capital flows to developioguntries. Such flows may benefit
recipient countries, because they allow a faster buildfuipe capital stock. But they also
pose the challenge of channeling the external fundsouptive projects and avoiding
macroeconomic overheating in an economy that, ateadoes not have a sophisticated
financial system yet. Moreover, they may make a aguntlnerable to the serious
disruptive effects of sudden and large capital outflows. Dubdir structural reforms in
the 1980s and strong fundamentals Indonesia, Malaysia, Botgh and Thailand were
able to attract large amounts of foreign capital until 19%&ir economies prospered,
achieving economic growth rates that far outstrippedkbigal average. But after the
devaluation of the Thai baht in July 1997, these econmuiésed a private capital flow
reversal of 100 billion dollar within a year, plunging thieto an extremely severe
recession.

The events of 1997-98 raise the question what financiabtagiows do in
economies that are at an intermediate level of fiahdevelopment. The burgeoning
literature on the Asian crisis emphasizes the beha¥ibanks in the transmission process.
Domestic banks play a dominant role in the finanot&rimediation process, as capital
markets are underdeveloped in these economies. Large badkgms sometimes as
well, operate under implicit government guarantees and aquarvision. Moreover,
banks have poor credit quality assessment and monitapapiities, and are often

undercapitalized. Moral hazard thus creates powerful imesnor external borrowing



(which is sometimes also stimulated by fixed exchaatg policies) and for lending to
domestic parties that engage in excessively risky psjé&tte easing of liquidity
constraints facing firms and consumers stimulates aggrelgatand, which may be biased
towards the nontradable sectors. The real estatersecparticular, is prone to
overinvestment. The lending boom fuels a stock markepamperty market boom,
leading to increases in collateral values, which thayg further sustain the credit boom. In
the end, the country may find itself with a currentoactt deficit, an overvalued exchange
rate, and a financial system and corporate sectoreMb@lance sheets are excessively
vulnerable to declines in asset prices, including thbange rate and property prices.
When adverse shocks occur, concerns about the fragilibhe financial system start to
mount, and may rapidly translate into the collapse ®fttchange rate peg and a full-
blown financial crisis.

Taking the story above as a starting point, this papemats to cast light on the
background of the Asian crisis by analyzing step-by-stiegt Wappens when a private
financial (that is, non-FDI) capital inflow entergauntry. Unlike other papers, which
compare experiences across countries within a rdiasiert time-span on the basis of
annual or averaged data, this paper presents an in-deptiptiasof the transmission
mechanism for Thailand in the pre-crisis years (1980-9@&dbais quarterly data. Such an
analysis provides a historical frame of referencgudging the Asian crisis. In order to
dissect the transmission process of private capitalnsfwe have assembled quarterly
data on a broad array of real and financial sectoablas. We address questions like:
What is the reaction of the central bank to the ehpflow? Is there a subsequent surge

in lending, building activity, investment or consumpti@® private capital flows carry the



seeds of a crisis by encouraging unsustainable curremtirgcdeficits? Our empirical
methodology is borrowed from the literature on the ranmyegransmission mechanism, in
particular the paper by Christiano, Eichenbaum and E\£96)? The focus on Thailand
is motivated by the fact that it was the breakdowthefbaht-dollar peg that ignited the
Asian financial crisis in July 1997. The mechanismssseéd above may be easier to
uncover in the Thai case, since the experience daftther countries in the region is
probably tainted by contagion effects (Baig and Goldig@9). In addition, Thailand has
received sizable amounts of foreign private capitaksihe late 1970s, making an
empirical analysis based on time series data feasible.

The remainder of the paper is organized as followsi@e2tpresents some key
facts on the size and nature of private capital flawhailand during 1980-96.
Moreover, it briefly discusses central bank policied g roles commercial banks,
finance companies and capital markets played in theciimguof investment and
consumption in Thailand. Section 3 goes into some ecetr@nssues, while Section 4
presents an empirical description of the transmissiechanism — the way private capital
inflows ultimately translate into changes in output dwegrice level. Section 5 discusses
whether the Thai baht crisis was more of a liquidityi€ than an external solvency crisis.

Section 6 contains a summary and discusses some pqgliligations.

2. Key facts about the Thai economy, 1980-96

This section presents some essential features diidieeconomy during the years 1980—

96, which are key to an understanding of the transmissaatanism of financial private



capital inflows in this period. We present data on tbe and composition of private
capital flows to Thailand, briefly discuss some certteadk policies, and describe the
make-up of the financial sector, focusing on the differeles which commercial banks,
finance companies and capital markets played in thecimguof certain types of

investment and consumption in Thailand.

Private capital inflows

Until the crisis broke in 1997, Thailand was very succéssfttracting private capital
flows, as is evident from Figure 1. During the recenbwiperiod 1988-96, private
capital inflows averaged 10% of GDP per year. Howevesstanhal inflows were also
recorded in the first half of the eighties. Thailandded the capital inflows to finance its
persistent and large current account deficits, whictesi®88 are largely driven by an
investment boom rather than a consumption boom (WBaftk 1997). Investment as a
percentage of GDP increased from an average of 26% mith&980s to an average of
41% in 1990-96. National saving sharply increased as well,db@nough to prevent a
steep increase in the current account deficit. Since 198& capital has flown into
Thailand than was needed to finance the current acdefioit, translating into a growing
stock of international reserves. Between 1986 and 1996 iitiailemternational reserves

increased from 7% of GDP to 21% of GDP.

[INSERT FIGURE 1 AND TABLE 1 ABOUT HERE.]



Table 1 contains data on the composition of the privapial flows. Although
measured as a share of GDP foreign direct investmsrridea after 1987, its share in the
total private flow has been on a declining trend stheemid-1980s. Loans have always
been the most important component of the capitaMnfeind since 1987 a shortening of
maturity has occurred. Between 50 and 60% of the finafmoal-FDI) inflows are short-
term debt flows during 1987-96. The importance of portfolio abp#s sharply increased

in the 1990s, accounting for about a quarter of total primélitavs during 1993-96.

Central bank

The Bank of Thailand (BOT) can be characterized amaearvative central bank, whose
main objective was low inflatiohAverage inflation (based on the CPI) was only 4%
between 1982 and 1996, which is very low for a developing cpuvitinetary policy was
anchored by an exchange rate policy aimed at a fixety path the dollar (Kochhaet al.
1996). Monetary policy was implemented by influencing skem interest rates,
especially the cost of bank liquidity (Easterly and H@armh990). In general, the Bank of
Thailand did not rely on direct instruments (such as tosilings) for monetary control,
but used three indirect instruments instead: (1) frequemt wpeket operations in the
repurchase market; (2) infrequent adjustments of the bémkused to signal changes in
the policy stance; and (3) moral suasion, which waslfieabecause of the high degree of
concentration of the banking system. Reserve requirtsmere only used for prudential

purposes, and were fixed at 7% of all depdsits.



Commercial banks

The Thai financial system was dominated by finanegtltutions rather than capital
markets. Commercial banks and finance companies accbiamtabout 90% of total
credit extended to the private sector at the end of 199@Gntcocial banks are the most
important financial intermediaries, although their madtere in the provision of external
finance to the corporate sector has declined from a4t in the early 1980s to about
80% in 1993-95 (Callen and Reynolds 1997). For most of the period 198@-Bénking
system counted 15 domestic banks and 14 foreign banks, atrgwas severely
restricted. Domestic banks dominated the banking systerounting for over 95% of
total banking sector assets, with the five largest dtimbanks possessing two-thirds of
total bank assets. Banks mainly attracted domestic tiwn@dsuing deposits, mostly time
and savings deposits. In the 1990s foreign borrowing becamepartant alternative
source of funds as a result of capital account libetmizaand the relaxation of foreign

exchange controfs.

[INSERT TABLE 2 ABOUT HERE.]

The upper panel of Table 2 presents some data on the poetfitlio of the
banking sector. Bank loans as a percentage of GDP tmameripled between 1980 and
1996, reflecting in part a continuing process of financiapeeing’ In general, the Bank
of Thailand relied on moral suasion to influence tinelileg policies of the commercial
banks. Banks had to submit credit allocation plans t@M& every six months, but in

practice they determined their lending portfolios underft@mal constraints (Easterly



and Honohan 1990). About 20% of the bank loans at the etf@béfwent to the real
estate, construction and financial services sectdigh are relatively vulnerable to

cyclical fluctuations of the economy. Loans to thal estate sector have sharply increased
over time, from a share of 3% in the early 1980s to rtimae 11% in the early 1990s,
when the property market boomed. The share in theplogfolio for personal

consumption purposes has risen steadily, from 8% in thel&80s to 12% in the 1990s.

Finance companies

Finance companies were the other important claseasfdial intermediaries. There were
some 90 finance companies in Thailand, which accounteapfaroximately 20% of total
credit extended to the private sectdrotal credit outstanding rose from 8% of GDP in
1980 to 32% in 1996 (Table 2, lower panel). Their activitiesp@sed short-term
finance, leasing finance, underwriting and security tradd,consumer finance. Finance
companies traditionally directed more of their lendingaal riskier, but higher yielding
activities, because their cost of funds was higher lagylfaced even fewer restrictions
than banks on their lending practiédsinance companies were big players in the markets
for consumer credit and real estate credit, with masfkates of 37% and 47%
respectively in 1996. Margin loans on securities accounte8.5% of their loan portfolio
at the end of 1996. The lower panel in Table 2 showsdrthibe 1990s approximately
two-thirds of the loan portfolio went to the constiontand real estate sectors, the
financial services sector, and consumer credit, wiie$ twice as much as for banks. In
comparison with commercial banks, finance companies teis much more exposed to

economic and financial shocks.



Capital markets

The stock market played a modest part in the financipgiedte sector investment. Stock
market capitalization was in the first half of the 1986/ small, but grew spectacularly
from 7% of GDP at the end of 1986 to 105% of GDP at the €h898. This increase
was the result of an enormous hike in the share pritexias well as a steep increase in
the number of companies listed on the Stock Exchangealfand. In 1986 only 98
companies were listed, while in 1993 this had risen to 3#ce $hen the share price
index has nosedived due to anxiety about financial weaksgbut the number of listed
companies has continued to grow. At the end of 1996, tioiek snarket capitalization
stood at 55% of GDP and 454 companies were listed. New isghares financed
around 5% of private sector investment between 1987 and 196 k887 this was
only 1% (Callen and Reynolds 1997).

Finally, the Thai corporate bond market has always Be®&ll, although it has
expanded in recent years following liberalizations.y@mce 1990 have public sector
enterprises issued bonds in significant amounts, wheraase sector companies were
not allowed to issue bonds until 1992 (Duriyaprapan and Supapd®g§6g Bonds issued
by private corporations have grown rapidly since 1993. Gdlouk by Callen and
Reynolds (1997) show that bond issues financed about 6%vatgmvestment in the

period 1992-95.



3. Econometric issues

To describe the transmission mechanism of privatadial capital inflows, we employ a

Vector Autoregression (VAR) model, which can be wnitées

Z, = AZ .+ A AZ,+ Y (1)

where Z, is a vector of variables observed at timandp is the maximum lag of the

system. Conceptually, contains the private capital inflow (the beginningdlef
transmission process), all the variables that trarbm capital flow shock through the
economy (the transmission variables), and output and lewel (the end of the process).

The VAR disturbance vectay, is assumed to be serially uncorrelated and to have

covariance matri¥/. The VAR model (1) is a reduced form that can be thoafas

being derived from the following structural model,

=B +B4. . +R L, ¢ (2)

whereeg, is the vector of the underlying structural shoakshas as covariance matrix the
identity matrix. The reduced form disturbanegsare thus related to the underlying

structural disturbanceg by

u =[1-B]'e=Ag (3)



implying V = A A, . The reaction o, to shocks ing (impulse response function) can be

calculated via

Z, =[1-AD]I" Asg (4)

The transmission process can be described by the irm@sigense functions (IRF) of all
Z-variables to a shock in the structural disturbancéefptrivate capital inflow. We
estimate eq. (1) by ordinary least squares to obtamagsts of the matriceg andA(i), i

=1, ...,p. A is calculated fronV using the conventional Cholesky decomposition.
Hence, A, is a lower triangular matrix and, is determined in a recursive fashiondy

Our empirical analysis is based on quarterly data fopéned 1980.1-96.1V. The
maximum lagp is set at 4 to allow for realistic lag structures. s&muently, 16 years of
data are available for estimation after using up onegfedata as starting values of lagged
variables. There are numerous variables that playtanptdre transmission mechanism.
Ideally, one would like to include them all in a single amgtrained VAR system, estimate
the model and then calculate the IRFs oZalariables in one go. Given the limited length
of the available time series, this is clearly imglaes On the other hand, including too few
variables in the VAR model runs the risk of significantitted variables bias. Given this
trade-off, we follow the intermediate strategy emplolggdChristiano, Eichenbaum and
Evans (1996). Let us denote the transmission variabl¥s Bgr eaclX, we calculate the

IRF to a private capital inflow shock on the basia sEparate VAR model for which the
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vectorZ contains five variables. Apart froH) Z always includes the following four key
macroeconomic variables: the log of the GDP deflé@prthe log of real GDPY), the
interbank rateRB), and private capital flowsJF). Conceptually, our VAR is made up of
the two variables that represent the end of tranemiggsocessF andY), the variable

that starts it CF) including the monetary policy reactioRE), and one of the intervening
variables X). The IRFs of the transmission variablethat are reported in Sections 4 and
5 are thus derived from different VAR models. They meapargal equilibrium effects in
the sense that potential interactions among thertias®n variables themselves, which an
all-encompassing VAR system would accomodate, are nedle&s noted by Christiano,
Eichenbaum and Evans (1996), a consequence of our approlaahtize capital inflow
impulse is not exactly the same across the differé&R Yhodels, because the fifth
variable is different. However, the fact that thé&4Rof the four common variableB, (Y,

CF andRB) are broadly similar across the models, suggeststisastnot a serious
problem in our case.

The global explanation of the Asian crisis, outlinethia introduction, serves as a
guideline for the selection of the transmission védemK. Consequently, thX¥ variables
are related to central bank behavior (sterilized watetion), financial sector behavior
(credit creation), building activity, private investmamid consumption, and the external
position. Due to data limitations, we are forced t@rew® indirect indicators in a number
of cases.Each VAR model also contains the following exogenauslitioning variables:
the current and one-period lagged values of the 3-monthdalier-deposit rate, the

Japanese short-term interest rate, the yen/dolldraege rate, a commodity price index
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denominated in dollar, a dummy to take account of the datiah in 1984.1V, and
seasonal dummie$ Details on the data can be found in the appendix.

The disturbances are orthogonalized on the basis abtiéntional Cholesky
decomposition. In that case, the ordering of the viasah the VAR determines the
pattern of recursivity, and thus may be of crucial impee for the orthogonalization of
the disturbances. The main identifying assumption ingidaer is that the interbank rate
and capital flows do not contemporaneously affect raahlbles and prices, since the
latter are sticky in the short run.Xfis a financial variable, say a credit aggregate, we use
the orderind?, Y, CF, RB, X;,. If X is a real variable, say an investment indicatam thve
use the ordering, Y, X..a, CF, RB. We make an exceptionXfis an import variable,
because capital inflows may be directly linked to imflows. In that case;,, comes
after CF, but beforeRB.*

The time series we use, except the baht/dollar exchambgeare non-stationary
(integrated of order onéj.This brings up the question whether we should differdmee t
data. Employing differenced data has the drawback of negjgmvtentially important
long-run relationships among the time series involvedsFand Leeper (1997) argue that
— in part because the number of cointegrating relatipashiunknown and thus has to be
estimated — imposing long-run restrictions will not neaety improve the reliability of
structural inferences. Like a number of recent empipegkrs on the monetary
transmission mechanism, we have therefore chosegirton from imposing cointegration
and to estimate unrestricted VAR models in le¥&8ur approach still allows for the

existence of cointegrating relationships, however.
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4. The transmission mechanism

This section outlines the transmission process oivatprfinancial capital inflow. We start
by discussing the capital inflow shock and its ultimafect$ on real GDP and the price
level, which represent the end of the transmissiongz® We then describe the
transmission mechanism roughly in chronological ordsrfinancial variables react faster
than real variables, we first focus on developmentkarfinancial system, in particular the
response by the central bank and the impact on creditien by financial institutions. We
then examine the effects on the stock market, tHeesta@e market and private
expenditures. The empirical evidence is presented irothedf graphs of the impulse
response functions (IRF) of the transmission var&¥lafter a one-standard error shock
to private financial capital inflow$. The IRFs are expressed as percentage points in

deviation of the baseline path. The broken lines indioae-standard error bands.

Private capital inflows and their effects on outpat price level (Figure 2)

Capital inflows are measured as the growth rate odtilwek of private foreign financial
liabilities. The stock of private foreign financiaMilities is measured in dollars, and has
been computed by cumulating private capital inflows excluftingign direct investment
inflows. Figure 2a presents the private financial cafiagal impulse, which can be
described as a one-time spike followed by a smallerusiamed inflow. The economy
thus reacts to the capital inflow in a way that atsanore capital. This can be explained
by the stimulative effects of capital inflows on dohieeasset prices and economic activity

(see below). What kind of shock is a private capitédw® In many ways it looks like a
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money supply shock, working its way through the economymanner familiar from the
literature on the monetary transmission mechanismvéy¥er, since a capital inflow also
constitutes a loosening of the resource constraimgadhe economy, it can be viewed as
a supply shock as well. The capital inflow enables t@ifaccumulation of capital and
thus, after some time, an expansion of the supply of gandiservices. Figures 2b and 2c
depict the responses of real GDP and the price levéh Buoiables are hardly affected by
the capital inflow in the short run, but they steathirease as time goes by. After three
years output has risen by 0.6%, reflecting the output-emupatfect of investment, while

the price level has risen by 0.3%. Nominal GDP thesrs/ approximately 1%.

The response of the central bank: sterilized irgation (Figure 3)

If unchecked, the capital inflow would result in an appterieof the baht, which would
be inconsistent with the fixed exchange rate comnmtraéthe Bank of Thailand. The
central bank is therefore forced to intervene inftheign exchange market and buy
foreign currency. The interventions show up as anasedn international reserves
(Figure 3a). On impact international reserve holdingsease by 1.5%, and ultimately by
over 3% compared to the baseline. By intervening th& Bixceeds in keeping the
baht/dollar exchange rate close to the peg, allowingdugd appreciation of just 0.2%
(Figure 3b). Unsterilized interventions would translate an equivalent increase in the
base money supply, and thus a substantial loosening @targmpolicy. For this reason,
the central bank tries to mitigate the expansiondegebdf the foreign exchange market
interventions by sterilization operations (Figure Sdjitially, it sterilizes to the tune of

2% of bank reserves, but after two years the totdiesterilization operations amounts
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to 8% of bank reserves. The sterilization attemptgotearily put upward pressure on the
interbank rate, but after two quarters the interbark fiedis by about 30 basis points, and

returns to the baseline in the next two quarters (Figdyé’

The response of the financial institutions: lendbmpm (Figure 4)

Despite the BOT's sterilization efforts the bankingteyn remains very liquid for about a
year. The banks’ nonborrowed reserves (Figure 4a) andia§plguid asset holdings
(Figure 4b), which can be easily transformed into kesassets, display a sustained
increase until the fourth quarter after the capitabwflin reaction, the banks lower their
lending rate by five basis points on impact and by ara#n basis points over the next
few quarters (Figure 4¢¥.The greater availability and lower cost of creda jgowerful
stimulant to credit creation. Lending to the private@eby commercial banks grows
about twice as fast as nominal GDP (Figure 4d), whilditey by finance companies
grows even faster (Figure 4e). Banks also disproportioesind credit to finance
companies (Figure 4f), especially in the first few quartdter the capital inflow.
Commercial banks thus act as intermediaries for thdrsonaller finance companies to
give them access to foreign funds. The discussion inodBeztshowed that the lending
portfolio of finance companies is skewed towards rdatedinance, consumer finance
and the financing of stock market investments. Simamée companies account for a
relatively large part of the credit creation, this ieplthat new lending is

disproportionately directed towards the stock market angribgerty market.

Effects on the equity and property markets: higis=et prices (Figure 5)
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On the stock market, real stock prices (Figure 5a) inerg&son impact and ultimately
more than 3%. As quarterly data on real estate prieesravailable, we rely on the logic
of Tobin’s (1969) Q-theory to present some indirect eiddéhat property prices too
increasé?’ As the construction of new buildings only makes serfgenvthis is cheaper
than purchasing already existing buildings, it is likelyt i@ observed rise in building
activity was preceded by a rise in real estate prideste is indeed evidence that building
activity quickly picks up after a capital inflow. Domestmles of cement increase sharply
after a capital inflow (Figure 5b), while building permitpaovals also soar (Figure 5c).
Moreover, the relative price of construction matersiows a prolonged increase for two
years (Figure 5d), pointing to a sustained relative shdemand for building materials.
The increase in stock prices and property values meansraase in the value of assets
that borrowers can put up for collateral. This gairrediworthiness further stimulates

lending by banks and finance companies.

Effects on private expenditure: strong investmeowth (Figure 6)

The combination of greater availability of creditwler lending costs and increases in
equity and real estate values provides a powerful bogsivate expenditure (private
consumption and private investment). Figure 6a showgthaite expenditure grows
much faster than output: after five quarters private spgn@s risen by 1.5% compared
with 0.4% for output. How is the spending increase dividegidxh investment and
consumption? Since data problems prevent a direct answeurn to import data to
produce some indirect evidence on this issue. Apart fhrenbtilding boom suggested by

Figure 5, import data too suggest that investment ratharabnsumption mainly drives
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private spending. The initial capital inflow is partly dge finance additional imports,
which are fairly evenly divided between imports of agnption and capital goods
(Figures 6b—6d). However, the subsequent rise in private sigetmincides with a huge
increase in imports of capital goods, as within a flease imports rise by 4%. By
contrast, imports of consumption goods, including thoskicdble consumption goods,
decline. Additional support for a dominant role for investt instead of consumption is
provided by the different behavior of the sales of motdes and those of vehicles
(passenger cars and commercial vehiée¥ehicles can be considered to be mainly
investment goods, while motorcycles are mainly durabtesumption goods. Sales of
vehicles broadly follow the same pattern as privapeediture (Figure 6e), but sales of
motorcycles only pick up after one year, when output isas significantly, and they also
do not grow as strongly as vehicles sales (Figure 6§.sfitong response of investment
translates into a higher capital stock and thus produptivential. This increase in
aggregate supply explains why capital inflows have onidoinnflationary consequences

(Figures 2b and 2c).

5. Was the Thai financial crisis a solvency crisis or a liquidy crisis?

A country that receives private capital inflows expatsef to the risk that investors may
suddenly want to withdraw their money. It is conceigahht (large) private capital flows
carry the seeds of a crisis with them, because émsrrission process also comprises

developments that can be viewed as weaknesses, suatieag eccount deficits and real

exchange rate appreciation. Sachs, Tornell and Ve{@986), Radelet and Sachs (1998),

17



Mishkin (1999) and Corsetti, Pesenti and Roubini (1998a,b) dhgii@ lending boom
(Figure 4) in itself provides indirect evidence of gre&tagility of the financial system,
because in a climate of rapid expansion of lending avdoagequality is likely to
deteriorate. A similar point can be made about thetoact®on and investment boom
(Figures 5 and 6), which is also likely to get accompanjediellining investment
efficiency. In case of adverse developments the barsgsigm may be confronted with a
more serious bad loans problem. As the fiscal burderpotential bailout rises, investors
may have more reasons to harbor doubts about the ibiedithe implicit government
guarantee of the liabilities of the banking system &odé of the private sector,
heightening the risk of a run on the foreign exchangerves (Corsetti, Pesenti and
Roubini 1998a,b). In this section we discuss the effeatatprcapital inflows have on the

external position and the vulnerability to a run onftreign exchange reserves.

Effects on the external position: sustainable cati@ccount deficits (Figure 7)

Exports are hardly affected by capital inflows for ab@year and they increase by 1% to
1.5% over the next two years (Figure 7a). This delaygubrnse suggests that a
significant part of the private capital inflow is chafed into export-oriented sectors, but
that it takes time to implement the necessary invastiprojects. Imports initially go up
because the capital inflow is partly spent on importslevafter a short pause imports
surge in connection with the investment boom (Figure Chpital inflows make the
economy more outward-oriented as both imports and exjperesase more than output.
The behavior of the current account balance followaiqyivate capital inflow is

determined by the interplay of imports and exports of g@mdsservices (Figure 72).
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Accordingly, a capital inflow initially translates e larger current account deficit. After
a temporary improvement, the current account goes ishaig decline because of higher
imports, which is then reversed after two quarters wisarg exports restore the current
account to close to its initial value over the nesdry Capital inflows are thus associated
with sustainable current account defiéits.

The modest increase in the real effective exchartgasalso testimony to the
sustainability of the current account position (Figure Ttie small appreciation of the
baht and rising domestic prices translate into anaserén the real effective exchange rate
by 0.7% in the medium term. In view of the healthy gtoat exports, this appreciation
does not seem to represent a significant worseningropetitiveness. It could partly
reflect an increase of the equilibrium real exchantg raflecting productivity gains in the
tradables sectors as a result of the extra investmbi#t interpretation is consistent with
the gradual rise of the relative price of nontradablés;h is a measure of the internal real
exchange rate, by 0.3% over 3 years (Figure 7e). Howeignslso possible that this
relative price change indicates that a substantialgbane spending increase falls on

nontradable goods and services (especially construction).

Effects on the vulnerability to a run on the forergserves (Table 8)

Following Radelet and Sachs (1998) and Corsetti, PesehRanbini (1998a,b) we
present three ratios that may gauge the vulnerabiligyrton on the foreign exchange
reserves. An increase in these ratios indicategreehdegree of vulnerability. The ratio of
total private foreign debt to international reservitgaily decreases due to the

interventions aimed at preventing the appreciation@tibmestic currency. This ratio

19



ultimately returns to the baseline (Figure 8a). Heneddleign exchange coverage of
total private debt temporarily improves and does not ieéte over the medium term.
By contrast, a similar indicator using foreign liakzkt of domestic banks and finance
companies as the debt variable does worsen over Fugnar€ 8b). Since the foreign
liabilities of the Thai financial institutions welargely of a short-term nature, private
capital inflows are associated with increases in valility to a liquidity crisis®® Finally,
the ratio of broad money (M2) to international ressris a broader measure of
vulnerability, which refers to the credibility of timaplicit government guarantee of the
domestic financial system. This indicator, which nueas the vulnerability of a run on the
reserves by domestic residents, also improves rdthardeteriorates following a capital
inflow (Figure 8c).

On balance, our empirical analysis offers supportivéese for the view that the
Thai crisis was not an inevitable external solverrigis. A remarkable finding is that
private capital inflows do not lead to unsustainable ctiraecount deficits, as exports
catch up with imports with a lag of about two years. &bwer, private capital inflows do
not cause a loss of competitiveness. Finally, the wriherability indicator that
deteriorates is the one that proxies for the risk lmfuadity crisis. The historical
experience suggests that the large current account diefit®95 and 1996, which partly
reflected large capital inflows, should not have raisedtiues of external solvency.
Based on the historical pattern, the current accoustsetto improve in 1997 and 1998,
so there was no urgent need for investors to withdnaiw inoney from the country.
Consequently, the Thai baht crisis seems to be niadiquidity crisis, in which financial

panic played an important role, than a genuine solvengyg.cOf course, the cumulative
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effects of nine years of large capital inflows had meeThai financial institutions
vulnerable to changes in market sentiment or detengrakpectations about their cash
flows and net worth. So when some investors did begietreat from Thailand, the
process quickly ensued in a scramble for the exit, remgléne 13-year old link between
the baht and the dollar unsustainable. After the fatlh® baht, capital flight hit the rest of
the region as well — due to perceived similarities betvidwiland and the other Asian

countries — and the Asian financial crisis was born.

6. Summary and policy implications

This paper aims at increasing our understanding of the lmaghkdjiof the Asian crisis of
1997-98. Using quarterly data for the pre-crisis period (1981-96), weugiempirical
decscription of the transmission mechanism of prifragancial capital inflows, including
their effects on the external position.

Our findings can be summarized as follows. Despite sftoytthe monetary
authorities to mitigate their expansionary effectsygtd capital inflows are found to be
followed by higher asset prices, lower lending rated,aasurge in lending by financial
institutions to the private sector. The response ofedtimspending is driven by sharp
increases in building and investment activity rathantd consumption boom. The higher
investment boosts productive capacity, and allows amsigraof output with limited
inflationary consequences. The current account batangeorarily deteriorates, since
imports initially go up sharply — in particular those opital goods — and exports only

start to catch up after one year. There is also a sha@gpreciation of the real exchange
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rate, which hardly signifies a worsening of competitegs as it does not preclude strong
export growth. Capital inflows also lead to greatergraéion in the world economy as
imports as well as exports tend to increase moredabhgyut.

Our findings provide corroborative evidence for the vibat the Thai baht crisis
bears more resemblance to an acute liquidity crisishioh financial panic played an
important role, than a genuine external solvencyscrighe historical record for 1981-96
suggests that foreign capital flows were spent in a reilermanner as the associated
current account deficits were sustainable and lossesngbetitiveness were avoided.
Moreover, capital inflows are correlated with a greaténerability to a liquidity crisis,
but not with a worsening of external solvency risk.

What are the policy implications concerning the preeendf a financial crisis?
Since external solvency appears to be less of an(asleast for Thailand), crisis
prevention and containment revolves around reducing the dquiof perceptions of
vulnerability. The World Bank (1998, chapter 3) offers aargiew on this topic,
discussing more flexible exchange rate regimes, battedation and supervision of
domestic financial institutions, improvements in credk evaluation and monitoring
capabilities of domestic financial intermediaries, tapnarket reform, better corporate
governance, and provision of better and more timetyinétion by central banks and
government$? Such measures enhance the efficiency of the progeskith investment
is allocated in the economy — and thereby limit thepiwl for ultimately destabilizing
asset market, lending, and investment booms — and algoer¢he scope for panic.

Finally, another policy measure that has been advwdatestrictions on (short-

term) capital inflows. The argument is that short-teapital inflows carry fewer
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economic benefits than long-term (especially FDIpwg, but are much more prone to
damaging reversals. However, the Thai experience sugbastsuch a policy could
involve considerable costs. We find substantial pasibvtput effects of private financial
capital inflows, despite the fact that short-ternroms made up a large portion of total
financial inflows throughout the sample period (see Taplédpart from that, there are

serious doubts about the efficacy of capital controggeimeral.
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Appendix

A.1 Sources and construction of the data

The main sources of the data &reernational Financial StatisticdFS), published by the
IMF, and the Statistical Appendix in tionthly Bulletinand theQuarterly Bulletinof
the Bank of Thailand (denoted BYT below). The numbers of ti&OT Tables given
below refer to the ones in the 1997 issues oBllléetins In earlier issues the relevant
table may have a different number due to changes imageef the Statistical Appendix.
Its title is usually unchanged. Data have been colldoteithe period 1980:1-96:1V.

The stock of private foreign financial liabilitiesnseasured in dollars, and
calculated by cumulating net private capital inflows, Whace computed as net capital
inflows minus net official inflows minus net foreigrreitt investment (FDI). Quarterly
data on net capital inflows and net FDI inflows aleetafromlIFS, lines 78bd, 78be and
78bj. Quarterly net official inflows in baht are taliemm BOT Table 44 Balance of
Paymentys and converted to dollars using the average baht/doddrange ratdiS, line
rf). The end-1979 starting value of total external liagiis taken fronGlobal
Development Financ@Vorld Bank). The end-1979 starting value of governmentrexte
debt is taken frolBOT Table 27 Government External DebtThe stock of international
reserves is fronFS, line 1d.

When the data for this research were collected, glana&tional accounts data
were not available. Quarterly data are constructedtbypolating annual data taken from

IFS, lines 90-99. For real GDP, the electricity consumptaitulated as total sales
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minus sales to residences, is used as interpolatindlearighe source of the electricity
sales data (measured in kWh) is @earterly Bulletin of StatisticéTable 4.1Electricity
— Installed Capacity, Energy Generated and jqgddblished by the National Statistical
Office. Exports and imports of goods and services aeepotated by their respective
counterparts from the Balance of Payments stati@iCs Table 44), deflated by the
GDP deflator. Public expenditure (public investment plus paolnsumption) is
interpolated by the current and capital outlays by thegowent, deflated by the GDP
deflator. The government budget data are taken B Table 27 National
Government Actual Expenditures by Major Economitt Banctional Classification
The GDP deflator is interpolated by the Consumer Pnidex (FS, line 64). Private
aggregate demand, the sum of private consumption and privastment, is then
calculated via the National Accounts identity, as GDiRuspublic expenditure minus
exports plus imports.

Lending to the private sector by banks is taken fBfDT Table 7 Assets and
Liabilities of Commercial BanksThat by finance companies is taken frB@T Table 22
(Assets and Liabilities of Finance Compaiié€nding by banks to finance companies is
also taken fronBOT Table 22BOT Table 15 Reserves of Commercial Bapksntains
data on bank reserves. Nonborrowed reserves are teftalstotal reserves minus
liquidity credits by the central bank, taken fr&@®T Table 3 Monetary Basg Liquid
assets of banks are taken fr&@T Table 9 Main Assets and Liabilities of Commercial
Bankg. Liquid assets comprise vault cash, deposits with th&, Bdher financial
institutions and banks abroad, government and public secterprise securities, and

gold. Base money and M2 are taken fi#8, lines 11 and 35I, respectively. The
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sterilization variable is calculated as holdings of gorent bonds and T-bills by the BOT
minus government deposits held at the BOT minus BOT begldsoy banks (see
footnote 16). The first three items are fr&®T Table 6 Assets and Liabilities of the
Bank of Thailanyl the last one frorBOT Table 7.

Imports of capital goods, consumer goods and consumer duaablésmBOT
Table 33 [mports by Economic ClassificatipriThey have been deflated by the GDP
deflator. Sales of motorcycles and vehicles (measuradiis) are taken frofBOT Table
61 (Domestic Sales of Manufactured Gopfitls 1990-96, and from tables in the regular
reports on recent economic developments irCtharterly Bulletinfor earlier years.
Vehicles comprise both passenger cars and commerhialeg like trucks and buses.
Separate series for the two types are not availablné whole sample period.

Domestic sales of cement (including imports, measurashs) are taken from
BOT Table 61 for 1990-96, and from tables in the regular reponteaamt economic
developments in th@uarterly Bulletinfor earlier years. These reports are also the source
of the construction permits (measured in square mefdis)relative price of construction
materials is calculated as the ratio of the wholgsade subindex for construction
materials and the corresponding subindex for manufactureldighso Source of the data is
BOT Table 66 (Wholesale Price Index for Thailand by Groupshe relative price of
nontradables is calculated as the ratio of a CPI subiedenontradables and the WPI for
manufactured products. The nontradables subindex refeosgin, personal and
medical care, and recreation and education. Data (inglsgiending weights) are from

BOT Table 69 Consumer Price Index for Whole Kingdom by Grdups
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The interbank interest rate is taken frd#, line 60b. The lending rate is the
minimum overdraft rate taken froBOT Table 23 Structure of Interest Rateand from
tables in the regular reports on recent economic dewelats in th&uarterly Bulletin
Data for 1980-81 refer to the prime rate. The source dighand Japanese interest rates
is IFS, lines 11160Ildd and 60ea, respectively. The yen/dollar exchateyéexpressed as
yen per dollar) is taken frofkS, line rf. The commodity price index is calculated as th
average of the oil price and the world export price irgjibeth taken frontS (line 466
in the table on commodity prices and line 001 in theetahlexport prices). The stock
market index in local currency is taken from the Emey@itarket database of the
International Finance Corporation (IFC). Source efrial effective exchange rate based

on consumer prices is the Information Notice SystétheIMF.

A.2 Impulse response functions

The IRFs of the four key variables (Figures 2a, 2b, 2c3dhd@re derived from the same
VAR system, wher& = (P, Y, CF, RB). All other figures show the IRFs of the various
transmission variables. These IRFs are derived from the VAR model for wizich
includesX as the fifth variable. Regarding the orderidg; (P, Y, Xi.a, CF, RB) for
Figures 5b, 5c, 5d, 6a, 6e, 6f, 7a, andZre;(P, Y, CF, RB, Xs,) for Figures 3a, 3b, 3c,
4a, 4b, 4c, 4d, 4e, 41, 5a, 7d, 8a, 8b andZ8¢|P, Y, CF, Xinp,, RB) for Figures 6b, 6c¢,

6d, 7b and 7c.

27



Table 1. Size and composition of net private capital flows to Eiand, 1980-96

80-85 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996

(% of GDP)
Net private capital inflow 3.7 -1.0 2.0 6.8 91 117 123 .19 9.0 85 13.0 9.5

(% of total inflow)
Foreign direct investment 188 -59.6 341 265 270 244841 212 19.0 115 9.7 16.8

Portfolio - equity 05 -70 111 117 217 4.5 0.4 0.0 32945- 101 9.3
Portfolio - bonds 43 271 82 1.0 1.7 -09 -0.7 55 19.3 533 95 23
Long-term bank lending 58.6 875 -1.8 99 233 169 279 516 05 -02 13.6 489
Short-term bank lending 178 520 648 510 263 551 54867 283 598 572 227

Source: World BankGlobal Development Finance 1€.
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Table 2. Lending portfolios of Thai banks and finance companie4,980-96

1980 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996

Commercial bank
Loans(% of GDP 32.C 46.¢ 50t 534 58L& 66.7 70.z 751 82EF 93.C 99.¢ 101.t

(% of total loans)
Total to high-risk sectors  22.2 242 27.6 26.6 294 31.8.13 340 338 344 341 334

Construction 5.3 5.6 4.6 4.2 3.8 4.0 4.0 4.0 3.8 4.1 4.4 9 4,
Real estate 3.0 3.8 45 6.1 89 119 115 115 11.3 1054 9838
Financial sector 6.5 6.1 9.1 6.2 5.9 5.1 5.5 6.1 6.0 71.0 87.1

Personal consumption 7.4 8.8 94 101 108 10.6 11.23 1226 12.7 123 126

Finance compani
Loans(% of GDP 8.2 9.C 8.7 9.8 12t 14.z 16.z 197 23.€ 27.¢ 31.C 31.7

(% of total loans)

Total to high-risk sectors 59.1 61.3 642 66.0 67.3 68.87.66 64.6
Construction 2.7 2.8 2.6 3.0 3.0 3.0 3.1 3.8
Real estate 17.7 229 240 220 223 238 250 244
Financial sector 9.1 6.7 5.7 8.0 9.1 104 10.7 10.6
Personal consumption 29.7 289 319 33.0 329 3169 2&85.9

Source: Bank of ThailaniQuarterly Bulletir andMonthly Bulletir, various issue
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Figure 1. Net private capital inflows and current account
deficit, Thailand, 1980-96 (% of GDP)
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Figure 2. Private capital flows and their effect®n output and price level
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Figure 3. The response of the central bank: steided intervention
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Figure 4. The response of the financial institutins: lending boom

4a Nonborrowed reserves banks 4b Liquid assets banks
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Figure 5. Effects on the equity and real estate mkets: higher asset prices

5a Real stock price index
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Figure 6. Effects on private expenditure: strongnvestment growth
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Figure 7. Effects on the external position
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Figure 8. Effects on the vulnerability to a run onthe foreign exchange reserves

8a Private foreign debt (%Int. res.)
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Footnotes

! See, among others, Aghion, Bacchetta and Banerjee (18B8kt al (1998), Berg
(1999), Corsetti, Pesenti and Roubini (1998a,b,c), the IMF (1988hkin (1999) and

the World Bank (1998).

2 As explained in Section 3 below, this methodology adlaw to analyze many different
data series at the same time. Using flow-of-funds dzhastiano, Eichenbaum and Evans
(1996) employed it to trace the effects of a monetargyshock through the financial
system.

% See Warr and Nidhipradha (1996) for explanations of theaaacnomic conservatism
of Thai policy makers.

* For a large part of the 1980-96 period the BOT could alageinfie market interest rates
more directly via manipulations of various intereseregilings. After 1982 they were
more frequently adjusted in order to better reflect maz&atitions and they were phased
out in the early 1990s. Ceilings on deposit rates werelynastbinding, while ceilings on
lending rates were non-binding for prime customers (lange), but probably biting to
some extent for smaller firms during 1985—-88 (Easterly ancbkEom1990). See Easterly
and Honohan (1990), Tivakul (1995) and Kirakul (1996) for more detaithe

implementation of monetary policy in Thailand.
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®> See Robinsoat al (1991) and Kirakul (1996) for institutional details on theiTha
financial system, and Kirakul (1996), Duriyaprapan and Supapqdh§96é) and Johnston,
Darbar and Echeverria (1997) for overviews of the fir@tiberalization process.

® The mirror image of this development is the steeprmiedif the contribution of internal
funds to the financing of private investment from 75%ha early eighties to 25% in
1993-95 (Callen and Reynolds 1997).

” In the aftermath of the crisis 56 finance companiesevelosed down by the government.
& Until 1995 finance companies were not required to submititcplans to the Bank of
Thailand.

° For example, we use sales of cement, a key buildingrialate measure building
activity, and import data on consumer goods and capital goadfer something about
private consumption and investment behavior.

% The exogenous variables measure external factoctiagfehe Thai economy. Given
the baht-dollar peg, the Thai short-term interest isatied to the dollar interest rate. As
Japan is Thailand’s most important partner country éh lexports and foreign capital,
we include the Japanese short-term interest rate angetifdollar exchange rate. Due to
the baht-dollar peg, the frequently large movementsaryéim/dollar exchange rate
represent substantial changes in competitiveness. Trhargprcommodity price index
measures supply factors. The devaluation dummy is oneehE®&4.1V and zero
otherwise. Although all data series are seasonallytadjusither at source or by the X-11
method, we add seasonal dummies to correct for anymeigaeasonality as a

precautionary measure.
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" PlacingP in front of Y reflects the well-known fact that the price levedtiskier than
output in the short run. Puttiri®B after CF implies that the central bank can react
contemporaneously to a capital inflow. We have chedkatthe results do not materially
change ifP andY or RBandCF are interchanged in the ordering.

2 The baht-dollar exchange rate is an 1(0) variabléchwveflects the fixed exchange rate
commitment of the BOT. Results of the unit root testsavailable on request.

13 See, among others, Bernanke and Blinder (1992), Chrisfiacieenbaum and Evans
(1996), and Ramaswami and Sloek (1998). See Hamilton (1994, ChRaptefor a
discussion on the issue of ‘to difference or not tcecHiice.’

* The appendix lists the VAR models which underlie theslRFFigures 2—8.

15 Like Christiano, Eichenbaum and Evans (1996), we showstamelard error bands. We
do this for presentational reasons, as displaying twar-éands would double the range
of Y-axis and thus “flatten” the IRF. As is well-knoystandard errors for dynamic
inferences based on VARSs are in general relativelyelésee Hamilton 1994, chapter
11.7). This is likely to be even more true in our cadeere the time-span of the data is
relatively short, and the data refer to a developing tguhhe purpose of the plots is to
concisely present the average response and a standautenebthe uncertainty
surrounding it. The bands should not be interpreted asdeoick intervals associated with
conventional levels of statistical significance.

' The Bank of Thailand has used three sterilization authselling public sector bonds,

selling BOT bonds, and transferring public sector deposit®f the commercial banking
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system to the central bank. Unlike other countries BO®T has not used changes in
reserve requirements as a sterilization technique.

" The finding that, due to the central bank’s reactiapital inflows tend to be associated
with somewhat higher interbank rates in the shortmag be a bit surprising, but this has
also been found for other countries that maintaineti fexchange rates and were
confronted by large capital inflows; see Corbo and kiediez (1996).

18|t stands to reason that finance companies will lals@r their lending rate, as the
lending rates charged by banks and finance companiesatemolvie together. (The latter
are only available from 1985.1V onwards.)

19 Although we cannot present direct evidence, it is dtean the literature on the Asian
financial crisis that capital inflows tend to push up propealues.

22 The split-up of vehicles into passenger cars and conaheeticles (trucks and buses)
is only available for part of the sample period. Measumaunits, the share of passenger
cars is less than 30% of total vehicles. Their simatetal expenditure will be much less
than that.

21 As the correlation between the current account baland the balance on goods and
services is 0.98, the IRF of the balance on goods amdeclosely resembles Figure 7c.
22 Note that although the current account does not rewvexro, the same holds for the
financing private capital inflow.

28 Radelet and Sachs (1998) found that the ratio of shartdebt to international

reserves had predictive power for the onset of a fiahaasis, while the ratio of debt to
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international reserves did not. They took this as eadéhat the crises they studied were
liquidity crises rather than solvency crises.

24 See also Corsetti, Pesenti and Roubini (1998c) and MishB99).
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