
E m p ir ic a l R eg u la ritie s  o f D ev a lu a tio n s

In a country with free-floating exchange rate regime the 
disequilibrium  in balance o f paym ents will be elim inated by the shift in 
exchange rate. For exam ple, the deficit external balance will dem and for 
foreign currency to pay o ff the debts. D ue to an increase in dem and for 
foreign exchange reserves, the price o f  foreign currency will go up. The 
depreciation o f  dom estic currency will encourage exports while im ports 
will be discourages, w hich bring external account to the equilibrium. W ith 
the fixed exchange rate policy, the central bank has to supply alternation 
reserves, stabilizing the price o f  curries. U nder the fixed exchange rate, 
m onetary authorities, therefore, avoid to sustain the balance o f paym ents 
deficits because they can not be financed for a long time w ithout m im ing 
out o f  the foreign exchange reserves or approaching limited borrowing.

M any developing countries, including Thailand, have undergone the 
experience o f devaluations. M ost o f  devaluations occurred w hen the 
governm ent attem pted to m aintain exchange rate at some level. But there 
w as not enough international reserves to intervene through the foreign 
exchange m arket while the price o f  dom estic currency tended to decrease 
sharply because o f both profitable expectation and dom estic currency 
distrust. To prevent increasing in foreign currency dem and which caused 
m ore dom estic currency depreciation, the governm ent will set up the new  
exchange rate. This exchange rate had to be higher than the actual rate, 
prevailing at the time o f collapse in order to deteriorate the dem and for the 
foreign currency. That w as the collapse o f fixed exchange rate or the 
occurrence o f  BoP crisis.

A lthough the BoP crisis has not received much theoritical attention, 
there are obviously comm on features w hich recurring happen in many 
crises. The process leading to BoP crisis can be analysed by a log-linear

All variables in this chapter are เก the log form, except interest rate (i).
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form ulation model, established by G arber-B ianco, that allows an explicit 
calculation o f the time o f occurrence o f  the crisis and the new  exchange 
rate by assum ing that the exchange rate in the post-collapse regime is 
setted by the central bank.

A s it was stressed earlier, w ith perfect capital m obility, the dom estic 
econom y can alw ays finance a trade deficit by m eans o f capital inflows at 
the given w orld interest rate. On the other w ords, an econom y’ร 
adjustm ent process is not only in short-run equilibrium  but paym ent 
disequilibrium  is also adjusted perhaps instantaneously. Simple 
in terchanges o f bonds and m oney can alter the dom estic m oney supply and 
fit it into the full equilibrium while the econom y m oves sim ultaneously to 
balanced paym ents.

In a country with im perfect capital m obility, prefering to fulfil the 
goal o f  econom ic grow th, the external balance, how ever, can not be 
attained through the private international capital m arkets. Suppose trade 
account is deficit, the reserves will be required to pay out external debts, 
m oney supply will decline. As a result, the deflation will raise interest rate 
and bring m oney back. U ltim ately, the paym ent disequilibrium  will be 
better but too high interest rate will reduce investm ent and low er aggregate 
dem and.

The governm ent, thus, have tc  intervene to defend the operation o f 
the autom atic adjustm ent m echanism  w hich som etim es leads to a 
p ro tracted  recession o f econom y. The econom y has been, therefore, kept 
out o f  a paym ents equilibrium  w hich may be im possible to perm anently 
sustain in this position over the extended periods o f  time since it requests 
unlim ited level o f  international reserves, pushing in the system  to maintain 
m oney supply at steady state.

O nce the governm ent’s reserves gradually decline, at some point, 
generally before the reserves will be exhausted, there is a sudden 
speculative attack that will rapidly takes out the last o f  the reserves. 
W henever the central bank does not have sufficiently held securities or 
foreign reserves, there are two alternative choices which are to stop 
intervention, so called sterilizing, or to stop fixing exchange rate.



Em pirically, the governm ent m ostly preserves the internal balance by 
ending the fixed rate.

T h a i B a h t and  D év a lu a t i0ทร

Take the history o f  Thai econom y into account, it is sim ilar to m ost 
developing countries in the world. Thai governm ent attem pts to stabilize 
exchange rate while the efforts to solve current account deficit m ust have 
been accom plished.

Since an exchange rate stabilizing involves the control o f  nominal 
price, a governm ent can m aintain a given exchange rate by controlling 
m oney supply. พ!ไile controlling m oney supply-sterilization keeps the 
econom y from the external balance, the devaluation can assist in attaining 
the goals o f  current account deficit im provem ent and balanced paym ents in 
the long run.

A s a dilemma, there are tw o objects, requiring different policies 
applications which are contradict and rather hard to harm onize. By 
experience, if  the current account deficit w as in severe stage, the exchange 
rate policies have always been used to utilize other econom ic achievements 
w hich im plies that the exchange rate stabilizing has never been a prim ary 
goal.The Baht devaluations in 1972, 1973, 1981 and 1984 had also been 
the announcem ents in order to solve BoP crisis, m otivate rising in 
international reserv es and increase com petitiveness o f  Thailand.

Typically, most developing countries undergo currency devaluations 
because o f  three main reasons. First is the exhaust o f  reserves. Second is 
high inflation and third is severe current account deficit.

1 ) Low  in te rn a tio n a l rese rv es

พ!ไile the governm ent intends to m aintain the fixed exchange rate in 
the country w hich perfect capital m obility is not available, it prevents the 
econom y from balanced external paym ents. The gradual decreased 
international reserves will deplete the governm ent’ร effort available in 
sustaining the fixed rate. If there is not enough international reserves when
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the dom estic currency price is continuously going dow n, the governm ent is 
unable to supply foreign currency. Then, according to the law o f  dem and, 
to stop the rise in foreign currency dem and, the central bank will rise the 
foreign currency price by announcing devaluation o f dom estic currency.

International reserves in Thailand w as accum ulated 2.4 billion us$ 
in 1981, 7.1 billion us$ in 1988, 25.4 billion us$ in 1993, 30.4 billion us$ in 1994 and 35.0 billion us$ in 1995, increases by an average o f 400 
m illion us$ per month. Presently, international reserves at Bank o f 
Thailand had increased nearly ten-fold from 3.8 billion us$ in 1986 to 35 
billion us$ in 1995, which is able to finance 7 m onths w orth o f  imports. It 
is also 3.5 times the current account deficit and m ore than the double o f  
size o f  net capital inflows in 1994.

M exico had high international reserves in February 1994, about 29 
billion us$, but the turmoil from the guerlia band “ Patista” and the 
assassination  o f two im portant persons in the previous cabinet caused 
capital outflow s by foreign investors. Thus, at the end o f 1994, M exico 
had only 6 billion uss, led to the Peso devaluation on D ecem ber 19, 1994 
by President Zedillo.

2) H igh in flation  ra te  co m p ariso n  to c o u n te r  p a r ty  im p lied  low 
c o m p a ra tiv e  a d v an tag e

As known that high inflation rate will destroy the com petitiveness o f  
export products. If the inflation rate increases, to sustain com petitiveness, 
the governm ent has to devalue dom estic currency to offset the increase in 
the price o f  exported products.

C om pare to M exico, Thailand has sm aller inflation gaps betw een 
T hailand-U S. and also betw een Thailand and other counter partner 
countries because Thailand has stable inflation rate at a rather low level 
w hich is being well under control by governm ent.

Inflation in M exico w as instable and it used to rise up to triple digits 
in som e years. The governm ent solved this problem  by using applicable 
policy to control such as restricted  m onetary policy by setting a high



in terest rate, which succeed in controlling inflation rate at som e level. 
Since M exico determ ined the fixed exchange rate from the different 
inflation rate betw een its country and US. w ho is the m ajor trade partner. 
To m aintain the com petitiveness, M exico had devalued the Peso by 3.7 
percent annually.

3) S ev ere  c u r re n t  a cco u n t defic it

The Hugh current account deficit that is insufficiently financed by 
capital account surplus will cause the BoP deficit. The BoP deficit w hich 
happened continuously leads to the decline in international reserves and 
reaches the low er level. Then, the governm ent can not supply foreign 
exchange rate to maintain the fixed rate, the devaluation will occur.

In som e countries, the current account deficit is financed by large 
am ount o f  capital inflows. H ow ever, this capital surplus is concerned as 
short-term  capital inflows, fluctuating as the m ovem ent o f  dom estic 
in terest rate and the yields from stock m arket. The kind o f capital is very 
sensitive and can flow out easily. This im plied that the m ovem ent o f 
international reserves, are being concerned uncertainty.

M oreover, the devaluation also has been used, aim im g to improve 
BoP deficit since there is an expectation that exchange rate devaluations 
can sw itch dem and aw ay from foreign and tow ards dom estic goods. A 
dom estic currency devaluation will increase dom estic output while 
im proving the trade balance but, as know n, it will be possible if  M arshall- 
L em er condition is satisfied. This condition states that a dom estic currency 
devaluation, implying an increase in the relative price o f  im ports and a 
reduction in price o f  exports, will result in im provem ent o f  the trade 
balance, only if  the sum o f the price elasticities o f  exports and im ports is 
larger than one. Experience, how ever, has stated that over the short period, 
both exports ail'd imports are rather unresponsive to changes in the value o f 
exchange rate because consum ers and producers generally adjust slowly to 
devaluation, then, the devolution will initially w orsen the trade account. On 
the other w ord, it is because the price elasticity o f  both im ports and



exports are small. But, eventually in the long run, it will im prove trade 
balance in response to a devaluation, which is know n as J-C urve effect2 .

O ver the last ten years, Thailand has experienced a steady 
appreciation in its real exchange rate which affects export-im port values. 
M oreover, the acceleration o f private investm ent which has been forced by 
expanding production capacity  upgrading industries, investing in 
infrastructure and over prom oting o f new BOI projects, caused huge trade 
deficit continually. The large deficit has been induced by the dram atic 
increm ent the in raw m aterials, governm ent im ports and also the im pacts 
o f  a ternis o f  trade shock during year 1995, although exports, on the other 
hand, continued to perform very strongly. Since the m arket expansion in 
the A sia-Pacific and Indochina causes an increased export value. Exports 
play an im portant role in leading the econom y.

Trade account deficit in Thailand is increasing alarm ingly, causes 
the current account deficit. The current account deficit im plies that the gap 
betw een saving and investm ent is high or there is unbalance in saving- 
investm ent gap. Although average Thai saving rate is about 35 percent to 
G D P in 1994/95 which is much higher than M exico, its investm ent to GD P 
has been running at about 40 percent.

Thus, Thailand has been running an average current account deficit 
equivalent to about 5 percent o f  G D P, w hich tends to rise because o f  an 
increase in trade account deficit w hereas services account surplus tends to 
decrease. Since the hugh debts are steadily supported by a strong econom y 
w ith  a sound export sector, high national saving ratios and continued fiscal 
surpluses.

A lthough, the capital inflows is m ore than financing the debts, the 
deficit is greatly than financing by quality capital inflows. Around one- 
third o f  capital inflows have been concerned as short tenu  capital with 
high uncertainty. Eventhough the financial position o f Thailand seem s to 
be sound, w ith a level o f external debt backed up by international reserves,

There are two principle reasons to e\r:ess J-Curve effect. First IS a consumer-response lag and second is production-response lag because both 
consumer and producer have to take t:rre •ะ response for a devaluation.
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equivalents to alm ost 7 m onths o f import cover, the high international 
reserves m ay be considered to be uncertainty too.

Thus, in the case o f  Thailand, there is a possibility that BoP problem 
will becom e crisis in which international reserves reach som e critical lower 
level, e.g. from 29 to 7 billion u s $  in M exico before the collapse o f Peso, 
the international reserves o f  M exico w as 29 billion u s $  in 1994 but it 
jum ped  dow n to 7 billion u s $  in the late o f  1994 since the occurrence o f 
unpredictable disturbances, caused the January  crisis. For instance, shown 
in C hart 4.1 if  there is som ething destroys the confidence in B ah t-e .g . 
political reasons or unpredictable disaster etc ., BoP problem  may becom e 
m ore serious because the unexpected m ovem ent o f  short tenu  capital out 
o f  econom y will immediatly deplete international reserves as freely capital 
m obilization.

D uring the going down o f reserves, speculators will occur to acquire 
the last portion o f  international reserves and speed up the collapse o f 
econom y, since people know that the governm ent reserves are gradually 
exhausted and m ay not be sufficient to intervene current exchange rate. 
As rational agents, they can anticipate that there will be devaluation if 
international reserves reach some critical level w here the governm ent is no 
longer able to m aintain exchange rate.

The distrust in dom estic currency as well as profitable expectation 
they try to change dom estic currency and acquire the last amount o f 
foreign currencies. At the m oment o f  collapse, the speculators will gain the 
profit by m argin betw een pre-collapse exchange rate and post-collapse 
exchange rate as they convert back to dom estic currency.

Therefore, there is a suspect that regarding to serious current 
account deficit, seem ing more grave, in Thailand, w hether Baht will be 
forced to devalue.The next section intends to generate an em pirical model 
w hich is accurate and appropriate to predict when and how much o f 
devaluations. If the model is able to show  tim ing and m agnitude o f 
devaluations that occurred in the past, it can be used to forecast w hether 
the devaluation will occur, if the other exogeneous variables change.



C h art 4 .1  ะ P ossib ility o f D eva lu a tion o f  T hai Dalit



f ile  M odified  D evalua tion  M odel

As it w as m entioned in the original G arber-B ianco m odel, there is 
an equivalence betw een the new  exchange rate(8) exceeding the current 
exchange rate( e ) and the reserves level attaining its low er bound. Since, 
if  the first event occurs, agents will be able to participate profit from 
attacking the currency. A ccording to its policy, the central bank will sell 
the international reserves until they reach the low er bound ( R ). At that 
point the central bank will established the new  exchange rate w hich will 
provide an instantaneous capital gain to the speculators w ho attacked the 
reserves. C onversely, if  the international reserves have reached to their 
low er bound but an excess m oney supply o f the dom estic currency still 
rem ains at the current exchange rate, it is a m ust that the policy m aker has 
to set the new  exchange rate m ore (depreciated) than the current rate. If 
not, the excess supply will be w orsened.

U nder G arber-B ianco fram ew ork, the m odel em phasises on the 
low er limit o f  the international reserves that trigger the crisis. On the other 
hand, this m odified model concentrates on the assum ption that the 
devaluation will occur w henever the new exchange rate, set by central 
bank, is m ore depreciated than the current rate. H ence, this m odel will 
predict probability o f devaluations and series o f  new  exchange rates, based 
on inform ation available at the previous period, including the am ount o f 
international reserves.

The original model, applying to M exican experience, fixed the 
international reserves at the low er bound because o f  the assum ption that 
the central b an k ’s dom estic credit creation policy is an exogeneous force 
in the exchange rate m arket. If  the reserves are supposed to be at low er 
bound, changes in dom estic credit overtim e will directly affect changes in 
m oney supply, nominal price and shadow  exchange rate, respectively. For 
sam ple, in case o f  M exico, priority public finance requirem ents dictated 
rapid dom estic credit creation that will eventually collapse the current 
fixed rate.

The dom estic credit creation was not a m ajor concern in Thailand, 
thus, the current variables will be applied to estim ate the one-period-ahead
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probability  o f  devaluation, a time series o f  the expected next-period 
exchange rate conditional on the occurrence o f  a devaluation.

The m odel first derives from the sim ple m oney m arket equilibrium 
concept that occurs when :

M oney Supply =  M oney Demand

that is, w hen the dem and for m oney is equal to its supply. The real m oney 
dem and is defined to be a decreasing function o f the interest rate, i, and 
increasing function o f real incom e in the econom y, Y.

M t - P, = p + Q Y t - ai(+  ธ}! ....................4.1

w here M t, p, and Yt are the logarithm s o f m oney stock, the dom estic price 
level and the aggregate output level, respectively: it is the dom estic interest 
rate  and Tüt is a stochastic disturbance to m oney dem and. The model 
further assum es that the interest rate and the price level are assum ed by

it =  it* + E e ,+1 - e, ....................  ....................4.2

A ccording to uncovered interest rate parity condition, the interest 
rate  differential betw een dom estic and foreign assets is equal to the 
expected  rate o f  depreciation o f  dom estic currency, it - i,*= Eet+1 - e,

Pt — Pt* + et + lit -------------- 4.3

D eviations from purphasing pow er parity imply that equation 
e t = Pt - Pt* does not hold exactly, but rather that et= Pt - p t*+ut w here Ut 
represents real exchange rate w hich is proportional changes in the 
exchange rate.

W here an asterisk denotes an exogeneous foreign variable and et 
and น, are logarithm s o f the nominal and the real exchange rate, 
respectively. The operator E represents expectations conditional on the 
inform ation o f  the previous period.



The devaluation policy is the policy that will be applied w hen the 
current exchange rate can not be sustained any longer. G enerally , the 
process o f  collapse begins at the point w here the shadow  floating rate, 
w hich reflects m arket fundam entals, is equal to the prevailing rate 
(assum ing up-w ard slope o f shadow  rate).The shadow  floating rate is the 
exchange rate that will dom inate w hen the reserves had reached at lower 
level. C hanges in the variables o f  equations 4.1-4 .3 as well as evolutions 
o f  dom estic credit and international reserves determ ine the m ovem ent o f 
shadow  floating exchange rate.

Figure 4.1: Pre-C ollapse Exchange Rate( e ), Shadow  Floating Exchange 
Rate( £ ) and N ew  Exchange Rate ( e )

time
In figure 4.1, the exchange rate rem ains constant at e until the 

collapse occurs at period t, when the new exchange rate (e) is established 
at period  t+1

C hanges in econom ic variables will reflect in the m ovem ent o f 
shadow  exchange rate. Once the shadow  rate overw helm s the official rate, 
it im plies that the demand for foreign m oney exceeds its supply. To 
stabilize the exchange rate, the central bank will have to supply foreign 
m oney to econom y. Then it will extend to point that the central bank stops 
intervening in the foreign exchange m arket since there is not enough 
international reserves, reach a critical level at period t. The considerable 
m ain factor is the speculation attack. Since period t-1, the shadow  
exchange rate exceeds the fixed rate. By studying agen ts’ rational 
speculative behavior, agents try to alter dom estic currency, tow ard foreign 
currency because they expect yields from the m argin as they convert back 
after devaluation announcem ent.
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Form ally, the shadow  exchange rate rem ain in the background, 
unobservable to the researcher. This process will end at period t when the 
reserves is at the low er bound. If such an event m aterializes at time t, the 
central bank establishes a new  exchange rate. This exchange rate will be a 
function o f  the m odel’s stochastic state variable. It a ttains viability only at 
the m om ent o f  a devaluation. The viability o f  the current exchange rate 
depends on the relation betw een the fixed exchange rate and the shadow 
exchange rate.

Not only the reason that shadow  exchange rate is unobservable, but 
also because o f  the new  exchange rate is highly related  to the shadow  
exchange rate, the relation betw een the current rate and the expected o f 
new fixed exchange rate will influence the viability o f  current exchange 
rate. If  new fixed exchange rate, expected for one period ahead (êt+i), is 
m ore depreciate than current fixed rate, et ,it will cause speculative 
attack, exhausted reserves and collapse o f  exchange rate, respectively.

The viable new exchange rate policy m ust prescribe an exchange 
rate greater than or equal to the shadow  exchange rate, may be called 
perm anent flexible exchange rate. The process, deriving flexible exchange 
rate, can be done through the m oney-m arket clearing condition. 
Substituting 4.2 and 4.3 into 4.1, then obtaining,

ht = - a E e  H-i+O+a) €‘1 --------------4.4

w here ht = log (D t+R, et) - p - Q Y t + a it’- Pt*- Ur Tïït, ht can be roughly 
explained as the difference betw een expected  floating exchange rate in 
next period and the floating exchange rate. lit is used to duplicate the 
pattern o f  m ovem ent o f  floating exchange rate. D t is the dom estic credit 
w hich is one o f  the com ponent o f  m onetary base at tim e t and et represents 
the perm anently floating exchange rate. R t is the current international 
reserves level, e, is the current exchange rate.

lit is denoted as the initial value o f  Ht that will appear at time t if  the 
exchange rate starts to float at time t. Due to that the lit process is 
unobservable by the researcher, h, and Ht process, then, are assum ed to be 
identical. The stochastic process that drives the h, variable is supposed to
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be first-order autoregressive process, exogeneous to the exchange rate 
w hich is,

h,=0|-02 h ,.|+ v t ....................4.5

V( is a w hite noise process, a norm al density function g(v), w ith zero mean 
and standard deviation G  .Vt, the disturbance term , represents other factors 
w hich do not appear in m odel, but force the current exchange rate deviate 
from the previous rate.

By solving the difference equations 4.4 and 4.5, the solution o f 
flexible exchange rate e, is

et= p a 0 i+ p h , ..................... 4.6

w here P = l / [ ( l+ a ) - a 02], assum ing that a 02/ ( l+ a )  <1 and Riling out the 
existence o f  bubbles.

The new  exchange rate (e) will be established w hen the reserves 
attain the low er level. A ccording to the devaluation policy, it states that 
after an attack the central bank will select the new rate equal to minimum 
viable rate plus a nonnegative quantity dependent on the m agnitude o f 
disturbance (vr) that forced the collapse. So the new established rate is

ê = e,+5v, ..................... 4.7

The new  exchange rate is supposed to be a simple linear function, 
according to the central bank’s determ ination o f policy Rile for the new 
exchange rate. 5 is nonnegative param eter, then, €'1 alw ays exceeds the 
m inim um  viable value for a new  exchange rate when reserves run out.

The probability o f  devaluation at time t+1, based on inform ation 
available at t, m eans the probability that et+i exceeds the current rate at 
period t. The procedure sets the probability  o f  devaluation, pr, equal to

pr(e,+i> e t) = pr (Si+1+ 8vl+i > e, )
= pr ( u a 0 |+ p h l+i+5v,+i > ë, )
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w here e t is value o f the fixed rate at time t. The devaluation 
probability  can be alternatively form ulated as

1-F(kt) = pr(V(+i> kt) ............... — 4.8

kt = [l/(p + 8 )][ et-p a 0 i-p (0 |+ 0 2ht)] and F(kt) represents the 
cum ulative distribution function associated w ith g (v)

To clearify the steps involved in transform ing into k t , consider

p a 0 i+ p h t+i+8v,+i > ët 
pi(X01 + เแ(0 i+ 0 2ht+vt+j)+otvt+i > et

(p + a )v t+i > ë i - p a 0 i  -p (0 i+ 0 2h,)
Vt+1 > [ l /(p + a )] [  e t -p a 0 i -p (0 i+ 0 2ht)]

w hich is defined as kt

The expectations o f future exchange rate can be derived from the 
average o f current fixed exchange rate and the expected rate m aterializing 
conditional on a devaluation, w eighted by the respective probabilities o f  
occurrence.

E et+i =  F (k t) e ,+ [l-F (k t)]E(£t+|/v ,+i > k t ) .................-4.9

So the expectation o f new exchange rate, set by central bank 
conditional on the occurrence o f devaluation, so called the condition 
expectation , can be expressed as

E(£t+1 /Vt+1 > kt) = p 0 ,( l+ o 0 + p 0 2h 1+ (p+ S)E (vl+1/v t+i>k)

E (v ,+1 /v t+i > kt) = kt/°vg(v)/( l-F (kt) ) dv

The unconditional expectation o f  exchange rate for t-1  is

Ee,+i=F(k,) e ,+ [l-F (k ,)][ p 0 i ( l+ a )+ p 0 2ht]+ (a(p+8)exp(-O .5(kt/a ) : ))/V 2n
—-4.10
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Up to this point, the one-step-ahead probability o f  devaluation (4.8) 
and the conditional and unconditional exchange rate (4.9 and 4.10) are the 
m ain solutions. To m onitor precision o f  the m odel, there are three 
conditions w hich ought to be satisfied. First, expected probability should 
peak im m ediately before on actual devaluation. Second, the uncondition 
forecast exchange rate should be closely corresponding with appropriate 
forw ard or future rates. Finally, the conditional forecast should 
approxim ate the exchange rate set when a devaluation occurs.
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T h a i B ah t D evalua tio ns M odel

A m ong many m odels relating to BoP crisis, speculative attack and 
collapsing o f  the exchange rate regim e, the model established by H enninio 
B lanco and Peter M. G arber, w as selected to predict tim ing and m agnitude 
o f  Thai baht devaluations. The reasons are, first, applying the shadow 
exchange rate concept m akes the m odel to be m ore realistic since the 
shadow  rate prevails according to m arket fundam ental. Second, this model 
includes other factors that do not appear but share parts o f  role influence 
the collapse o f regime. The disturbance, TUt, is the m easurem ent error that 
appears from the researcher’ร inability to observe while vt is the 
disturbance that collects factors leading to change in exchange rate one 
period ahead. These assist to extend the model to the stochastic 
environm ent.

Furtherm ore, this model w as applied to study M exican crisis and 
the results are rather satisfied.

M odel E s ta b lish m e n t

H ow ever, there are som e differences in the process causing 
speculative att-ack and collapse o f  the regime betw een Thailand and 
M exico, see C hart 3.1 and C hart 1 in A ppendix I. The original m odel was 
slightly m odified to be appropriate for Thai econom y but the central 
com ponents still exist as in origin. In equation 4.4 the original model 
defines the com ponents o f  m oney base as the dom estic credit and lower 
level o f  international reserves convert into dom estic currency by using the 
fixed exchange rate prevailing at the time o f sw itching to floating rate.

In M exico, there has been a m ajor problem  w ith dom estic credit 
creation. The increased governm ent budget deficit has rapidly risen 
dom estic credit creation and depleted reserves. The original model 
attem pts to observe changes in the dom estic credit creation in determ ining 
the value o f dom estic currency. C onsidering that if  international reserves 
is fixed at the lower bound (by estim ation), the excessive dom estic credit 
grow th over money dem and grow th will lead to a sudden speculative 
attack against the currency. A ccording to price m echanism , the excess
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supply will low er the price w hich m eans local currency depreciation and 
triggering the BoP crisis.

The m odified version defines the com ponents o f  m oney base as the 
current dom estic credit and the current level o f  reserves convert into 
dom estic currency by using the current exchange rate. Unlike M exico, 
Thailand governm ent budget is surplus so there is not m uch concern about 
the dom estic credit creation. The m odified m odel trys to observe the 
shadow  exchange rate, represented  by new  exchange rate that will be set 
by Bank o f  Thailand if devaluation occurs.

This new  exchange rate depends on all exogeneous variables, 
m entioned in the model, as well as disturbance term s, tïït and vt. If 
expected  exchange rate for the next period is m ore depreciated than the 
current rate, sparking speculative attack and collapse o f regime are 
expected  in the next period.

E stim a tio n  P ro c e d u re

A fter generating the em pirical m odel, extending speculative attack 
to the recurrent devaluation problem , the m odel will be used to estim ate 
the conditional expected exchange rates and a tim e series o f  the one-step- 
ahead devaluation probabilities [1-F(kt)] for Thai Baht experience.

The estim ation procedure begins by searching for the best equation 
that represents the best relation betw een real m oney supply and 
exogeneous variables, determ ining real m oney dem and. Then the efficient 
exogeneous lagged variables will be used.

The next step is in terpreting the forw ard exchange rate as the 
unconditional expected rates. Suppose that the three-m onths forward rates 
for Thai baht, ft ,are generated by

f( ~  Ee,+| "t- £( --------------4.11

w here Ee ,+1 is the unconditional expectation o f next period (one 
quarte r)’ร exchange rate and £1 is a disturbance w hich will be im pacted
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only from specification error. A ssum ing, investors are risk neutral, there is 
no risk prem ium .

If  the result o f  E e t+1 is good enough to predict the forw ard exchange 
rate, m eans it can capture well on the m ovem ent o f  ft, the model will be 
able to estim ate other unknown param eters. The process has been done as:

The first step is estim ating equation 4.1 - m oney m arket clearing 
condition - by OLS technique. The output are P, Q , a  and the series o f  ■บ51. 
Then, using the estim ated m oney dem and param eters to calculate lit series.

From time series o f  lit, the equation 4.5 w as regressed by the 
assum ption o f a first-order autoregressive process A R (1) 5 yields 01,02 and 
vt. Then, calculating variance o f h, and p.

Then setting initial value o f 8, equals to 1.965, following from 8 that 
received from the M exican empirical m odel, after that com puting k t, Pk 
and CTk2, respectively.

k ,=  [1 /(แ + ร )][  ธ ิเ -แ 0 0 [ -แ (0 |+ 0 211,)]

Mk- ( I k ,  )/N

c r  1, = ( I ( k r | . ik ) : ) / ( N - l )

Up to this step, the density function o f k, is generated, thus, it is 
possible to integrate density function o f  k, to establish cumulative 
distribution function.

Substituting all variables into 4.10 to calculate the unconditional 
expectation of-the next period ’ร exchange rate. A fter that, the model can 
reestim ate 8 by minimizing sum o f square residuals o f  the linear equation 
4.11.
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The procedure will be iterated until the change o f  sum square 
residuals is less than 0.1%  converging to some constant level, by applying 
M A TLA B program.

W hen the result is satisfied, shown in Figure 4 .4 , the unconditional 
expected exchange rate line is able to capture the m ovem ent o f  forw ard 
exchange rate in both up-tum  and dow n-turn. The param eters can be used 
to calculate the new fixed exchange rate by anti-log o f  equation 4.7 and 
probability  o f devaluation by calculating 1-F(kt).

D ata

The param eters in the model have been estim ated by applying, the 
quarterly data from the first quarter o f  1977 to the forth quarter o f  1995. 
For the m oney supply variable, am ong alternative m onetary concepts, M3 
has been choosen because it appears suitable to concern about the 
m ovem ent o f  short-term  capital flows as the M3 is high liquidity and can 
im m ediately reflect changes in capital flows.

The logarithm s o f level o f  dom estic credit, D,, represents loans to 
the federal governm ent and com m ercial banks. Y, and p, are the quarterly 
series o f  logarithm s o f the real gross dom estic product and the gross 
dom estic product deflator, respectively.

Y( is decom posed from annual data to quarterly data by the form ular 
, form ulated by Mr. K ittipong C hunpongtong3 .

Ya = X/4 +0.6125 (Y/4-X/4)
Yb = -(2Yd + Y a V 3+Y /2 
Yc = -(Yd+2Ya)/3+Y/2 
Ya = Y/4 + 0.375 (Z/4-Y/4)

w here Y is real GD P in period t 
X is real G D P in period t-1 
z  is real GD P in period t+1

1 กิตติพงษ์ชุ,นพงษ์ทอง. วํทยาใไเพนธ์“อุปลงคไาาฑท1ฃ้ากินค้าของไทย" คณะtmษฐศาลด/จุฬาลงกรณ์มหาาทยาลัย. 2538.
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and subscript a,b ,c and d are the first, secon d , third and forth quarter, 
respectively

The average quarterly interbank rate o f  Thailand w as used as a 
m easure o f  i, w hereas it* w as used as the U S. fed fund rate. R( is 
logarithm s o f  international reserves at Bank o f  Thailand. p t* is logarithms 
o f  U S. G D P deflator and e t is logarithm s o f  the official exch an ge rate.

Forward premium rates w ere from Siam Com m ercial Bank. There is 
a limitation to 'forward premium rate variable since the data are available 
only from 1982.1 to 1995.4  and the condition o f  com puter program that 
requires the sam e range o f  observations, forward rate data from 1977.1 to 
1981 .4 , w as estim ated by random walk procedure.

Then, it com es up to the m ost crucial part which is the results. The 
results can be devided into three parts . First is about the estim ation o f  the 
results, the results that represent the satisfaction  o f  econom etric aspect. 
Second  is the conditional exp ected  exchange rate, one o f  outputs in this 
m odel. Another output is contained in the third part w hich  is the 
probability o f  devaluation.

Estimation Results
A ccording to the estim ation procedure, the first step is to seek  for 

equation that represents the best relation betw een  real m oney supply and 
real m oney demand. There are many alternative sets o f  instrumental 
variables. The best set contained three lags o f  incom e and four lags o f  
interest rate, w hich  can be show n as:

logM , - logP, =  -6 .93 2 7  + 1.27 log Y ,.3 +  0 .0 1 33  it_4---------------------- 4 .12
(-2 .8 86 2 ) (5 .6 0 2 2 ) (-0 .2 7 8 0 )

Equation 4 .12  states that an inclem ent in national incom e w ith three 
period lags by one percent will induce a rise in real m oney supply by 1.27 
percent w hile  one percent increased interest rate in four period lags w ill 
lead real m oney supply to go in the sam e direction by 0 .0 1 33  percent. The 
estim ated parameters. G  and a ,  can be interpreted as elasticity  o f  m oney



dem and with respect to incom e and interest rate, respectively, t-test on the 
individual coeffic ien ts sh ow s that [3 and ท  are significant but the third, a ,  
is insign ificance at the 5 percent level o f  significant. A lthough the 
coeffic ien t o f  variable i is not significant, the result is still satisfied  because  
the result y ie ld s right signs for all three variables and the equation p asses  
F-test by F statistic w hich  is equal to 2 6 .25 . To see figure 4 .2 , it is 
obviou sly  found that fitted line is able to m ove along with actual line very  
w ell. This set w as ,therefore, chosen  to represent the relationship betw een  
real m oney supply and real m oney dem and.

After seek ing efficient lagged variables o f  Y and i to explain real 
m oney supply, log-linear m odel w as regressed  and estim ated by M A T L A B  
program. The indicator, pointing out the goodn ess o f  m odel, is the 
unconditional expected  rate w hich  m eans that i f  this m odel is good  
enough, it should produce unconditional expected  rate that is c lo sed  to the 
forward rate. H ow  similar they are im plies how  good  the m odel is.

The results from regressing equation 4.11 are R2 w hich  is equal to
0 .8 2 8 6 , F statistic is 3 2 9 .4 4 6 8  w hich  are quite satisfied and perfect enough  
for estim ating parameter, as show n in Figure 4.4  .

From utilizing a m ultistep, iterative estim ation procedure to estim ate  
5, the results are stated in Table 4.1 The positive 8 estim ate inform ร that 
the new  exchange rate, m aterializing after the collapse o f  fixed  rate, w ill 
alw ay exceed  the shadow  floating rate.

Equation 4.5  w as applied to regress again by TSP program. The 
result w ere :

lit =  0 .2 6 0 9  + 0.971 h,.| 
(2 .2 1 8 4 ) (2 3 .8 0 3 6 )

4 .13

A s defined in equation 4 .4 , hi is the gap betw een  m oney supply and 
m oney dem and, therefore equation 4 .13  can be interpreted that the 
ex cess iv e  m oney supply in this period p ositively  relates to the ex cess iv e  
m oney supply in the previous period by increasing rate. An increased ht_i 
by one unit w ill cause 111 to rise up by 0.971 unit. For econom etric results,
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R2 is 0 .8 9 , F statistic is 566.61 and the estim ated parameters w ere exactly  
the sam e as the answ ers that w ere obtained from M A T L A B , show n in 
table 4 .2 . G raphically, the results can be dem onstrated in figure 4 .3 .



Figure 4.2 : The Results of Regression
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Figure 4.4 : Forward Exchange Rate and Unconditional Expected
Exchange Rate

Forward Rate
Unconditional Expected 
Rate

year

T able 4.1 : Estim ates o f  Parameters From the M odel

Parameter Estim ate
ท 0 .9 9 89
6 2 0099
p -6 .93 2 7  

( -2 .88 6 20  )
Q J T , ,
a 0 .0133  

( -0 .2 7 7 9 5  )
0, 0 .2 6 09  

( 2 218 35  )
02 0.971

( 2 3 .8 0 3 5 9  )
a 0 .0 6 18



Table 4.2 : The Estimation Results of Equation 4.5
TSP M A T L A B

0, 0 .2 6 0 9 0 .2 6 0 9
02 0 .9 1 7 0 0 .9 1 7 0

Take a look into Figure 4 .3 , it is easy  to observe that v t alm ost 
m oves within the band.

The Conditional Exchange Rate on Devaluations

Figure 4.5 : Actual Exchange Rate and N ew  Exchange
Rate

0 ) 0 ) 0 ) ค 0 ) 0 ) 0 ) ฅ

------------Actual Rate

.............  New Rate

year

B efore interpreting such empirical results, the sam e understanding is 
required. I f current exchange rate is at period t, new  exchange rate at 
period t, appearing in figure 4 .5  as w ell as in table 4 .3 , is the rate p eop le  
exp ected  at period t-1 that i f  there is a devaluation in the next period (t),the  
governm ent w ill annonce som e rate w hich  is c lo se  to their expected  rate.

Like M exican  original m od el’s results, it is interesting to notice that 
three tim es o f  Baht devaluations in the past occurred at period t w hen  a 
new  exchange rate at period t exceed ed  an actual rate at period t-1. 
M oreover, there is another considerable point that expected  exchange rate 
w hich is com puted by this m odified m odel is sim ilar to that realized during 
devaluations. For the M ay 1981 devaluation the exchange rate set by Bank  
o f  Thailand (B O T ) w as 21 w hich w as low er than exp ected  rate, 21 .7 . For 
July 1981, the expected  rate is 2 2 .9 , low er than rate set by B O T , 23 .0 . For
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the last devaluation, N ovem ber 1984, the exp ected  rate w as 27 .0 00 7  
w hereas the rate set by BOT w as 27.0 .

It is remarkable that, in the sam e tim e interval, the m ovem ent o f  
probability is consistent with o f  the new  exchange rate. If the new  rate 
g o es  up, the probability tends to rise up and so on reverse. It im plies that i f  
p eop le exp ect the higher (m ore depreciated) exchange rate in the next 
period, the probability that exchange rate w ill be devalued in the next 
period w ill increase. In realistic, it is easy to observe that if  p eop le expect 
the higher exchange rate in the next period, the forward premium will 
increase.

H ow ever, there w ere som etim es that the new  exchange rate w as  
higher than the actual rate in the previous period, the devaluation did not 
occur, although the probability w as locally high.



4.3 : Probability , Actual Rate and New Rate
Year Probability Actual Rate New Rate1978.1 0.116 20.4 13.97231978.2 0.1168 20.4 1 2.92561978.3 0.1346 20.28 14.15691978.4 0.2403 20.2667 17.02151979.1 0.2896 20.4097 15.99631979.2 0.3385 20.4207 1 6.02661979.3 0.1062 20.4237 7.84971979.4 0.6582 20.4227 17.87571980.1 0.3641 20.4233 13.44931980.2 0.287 20.4157 14.38891980.3 0.1891 20.4787 13.20021980.4 0.3583 20.5873 18.30121981.1 0.3246 20.6743-t. 15.44961981.2 0.3889 20.8927 21.70531981.3 0.4029 22.7143 * '-~~2291981.4 0,2599 23 16.25051982.1 0.2067 23 16.0571982.2 0.3071 23 1 9.36291982.3 0.1642 23 14.15711982.4 0.1471 23 1 5.47291983.1 0.1575 23 1 6.50881983.2 0.2206 23 18.47341983.3 0.2882 23 18,67421983.4 0.4242 23 20.2261984.1 0.5969 23 21.43141984.2 0.6336 23 20.22161984.3 0.6333 23 - 19.85841984.4 0.7126 26.096’ ' 27.0007

1985.1 0.6875 27.7783 30.04981 985.2 0.7333 27.4433 25.62421985.3 0.7106 26.946 23.70861985.4 0.7367 26.47 23.9806
1986.1 0.71 16 26.504 24.13391986.2 0,6743 26.3643 23.24171986.3 0.55 26.1277 21.0471986.4 0.5173 26.2007 22.39311987.1 0.4483 25.9163 20.6081
1987.2 0.629 25.683 24.52461987.3 0.6509 25.8543 23.7468
1987.4 0.6836 25.4877 22.6984
1988.1 0.5856 25.2538 20.62811 988.2 0.6842 25.1862 23.6411
1988.3 0.8028 25.526 26.18151 988.4 0.9145 25.2099 25.74261989.1 0.9089 25.3818 25.0239
1989.2 0.9544 25,7304 27.4281
1989.3 0.9841 25.879 27.4289
1989.4 0.9501 25.81 69 28.65781990.1 0.9916 25.7826 27.2565
1990.2 0.9954 25.9084 30.5088
1990.3 0.99 25.5361 . 33.2244
1990.4 0.9368 25.1 143 31.90251991.1 0.9479 25.2618 18.0378
1991.2 0.7534 25.6523 21.6517
1991.3 0.729 25,6867 23.3241
1991.4 0.7998 25.4655 24.3368
1992.1 0.6768 25.4577 21.479
1992.2 0.679 25.5156 23.1226
1992.3 0.6638 25 2391 21.9093
1992.4 0.6899 25.3872 23.4981
1993.1 0.6265 25.4781 22.0467
1993.2 0.7472 25.2181 24.0768
1993.3 0.7901 25.2276 24.0545
1993.4 0.7741 25.3546 23.5508
1994.1 0.6742 25.4001 21.7665
1994.2 0.8037 25.1968 24.7978
1994.3 0.8681 24.991 ! 24.3997
1994.4 0.9043 25.01 13 24.8977
1995 1 0.8055 24.9512 21.8049
1995.2 0.81 17 24.60467 22.36161995.3 0.8569 24.91233 24,945
1995,4 0.9617 25 11733 27.4927
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Probability of.Pevaltintions
From equation (4 .8 ), the series o f  one-step-ahead  devaluation  

probabilities is com puted. The series, presented in figure 4 .6 , indicates that 
the probability o f  devaluation fluctuated on the increasing trend over a 
period o f  tim e, as show n below .

Figure 4.6 : Probability o f Devaluations

year

Baht devaluations in the past did occur w hen predicted by the 
m odel. Eventhough they did not obviou sly  jum p, the probability reached a 
local peak in all three tim es o f  Baht devaluation annoucem ents. 
Furthermore, devaluations (at period t) occurred w hen  new  (conditional) 
exch an ge rate at period t exceed ed  the actual exchange rate in period t-1 
as sam e as the devaluation policy  rule.



Figure 4.7 : Probability and New rate

year

G raphically, it is obviou sly  seen  that the probability m oves up and 
dow n according to the fluctuation o f  the conditional exchange rate. It can 
be explained by the sense that i f  people expect Baht to be more 
depreciated , to prevent their lo ss , p eop le w ill convert Baht to other 
currencies. Speculators attack. Higher exp ected  exchange rate im plies 
m ore inspiration that people will refuse to hold Baht b ecause they foresee  
m ore profits.

T herefore, it can be concluded  that factors, influencing the change in 
n ew  exchange rate expectation , are the factors that determ ine the 
m ovem ent o f  the probability o f  devaluation.

There are many factors that terminate the expectation  o f  the new  
exchange rate. H ow ever, in this m odel, it has been controlled by dem and  
and supply o f  the dom estic currency, Baht. If dem and for dom estic  
currency is larger than its supply, it w ill cause Baht to appreciate, 
low ering  probability o f  devaluation. On the other hand, i f  supply ex ceed s  
its dem and, Baht w ill depreciate, then the probability o f  devaluation, 
com puted from this m odel, ought to increase.
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Figure 4.8: Domestic Money Supply and Demand
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figure 4.9. The Gap Between Ehrcstic IVhty Supply and 
Cbuixl
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Take a look into figure 4 .8 , dom estic m oney supply is a lw ays larger 
than dom estic m oney demand and its gap tends to increase as show n on 
figure 4 .9 . B ecause w hile m oney supply o f  dom estic currency rises, 
dem and also grow s at alm ost the sam e rate (sm aller base), show n in figure 
4 .1 0 . W hen ร denotes growth o f  m oney supply and D denotes growth o f  
m oney demand. This m eans that m oney market regularly d iverges from  
equilibrium.



Figure 4 .1 0  : Growth o f  D om estic M oney Supply &
Dem and
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Source : International Financial Statistics Y earbook 1995, IMF.

It is unquestionable that conditional (n ew ) exchange rate tends to 
depreciate since there is a continual increase in ex cess iv e  m oney supply  
w hich  leads to a rise trend in the probability o f  devaluation.
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Figure 4.11: Increasing Trends o f  N ew  Rate and Probability
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Where does the large excessive money supply come from? Since 
1985, after the late Baht devaluation, Thailand has undergone BoP surplus 
and its trend dramatically increases. Whereas current account has been 
deficit and its deficit increases sharply, the current account deficit has been 
financed by capital surplus and the capital inflows have been greater than 
what needs to pay o ff the deficit, then it leads to BoP surplus.

Figure 4.13 : The Movement o f Exogeneous Variables
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When BoP is positive, foreign currency will be collected by the 
central bank t'o prevent domestic currency from appreciation since it 
perhaps discourage exports. This leads to an increase in international 
reserves. Preserving internal balance, the government the originally has to 
maintain money supply in economy, sterilizing the effect o f  BoP surplus, 
the government will reduce the level o f  domestic credit by selling bonds. 
On the contradiction, in Thailand, while the international reserves rises, the 
domestic credit always rises. It, therefore, causes a sharp increase in 
excess money supply, as shown in figure 4.13 .

In 1994, this capital inflows was twice current account deficit. Huge 
capital continuously flew into Thailand since 1988/89 because o f the 
effective policies towards investment promotion, particular active export 
promotion. Private investment had risen by over 15 percent a year during 
1988-91. Furthermore, financial liberalization has begun in the early 
1990’s by breeding deposit rate including trade liberalization which 
motivate the investment in Thailand; direct investment and portfolio 
investment. Moreover, the low wage o f unskill labours in Thailand used to 
be an attractive point for foreign investors.

When the capital flows into economy, it will lead to too much 
supply o f  foreign currency. In order to stabilize an exchange rate 
(preventing from Baht appreciation), the government has to collect the 
foreign currency and supply Baht through the foreign exchange market. 
Large capital inflows is a large amount o f domestic currency supplied in 
the economy. Then if  there is excessive domestic currency supply, 
according to market machanism, Baht’s value will decline. The expected  
rate o f  Baht in the next period will be higher (more depreciated), and the 
probability o f devaluation in that next period should be higher. If the 
expected rate is higher than the actual rate, speculators will occur and the 
probability will be relatively high.

Result Interpretations

In the original paper, Blanco and Garber did not explain the 
economic fundamental o f  M exico, accompanied with the model estimation



results. This study provides such details o f  the economic fundamental o f  
Thailand, to see whether it is corresponding to the estimation results.

However, there are various details that happen period by period or 
year by year. To interpret the results, generated by this modified model for 
Thai economy, the explanation will be devided into two parts, according to 
the exchange rate regimes although by proving the exchange rate regime 
does not influence the accuracy o f the model3:

The former part consists o f  time interval from the first quater o f  
1978 to the fourth quarter o f  1984 when the economy still operated under 
the fixed exchange rate regime. At that time Thailand still suffered with the 
lagged effects o f  two times o f  oil crisis, occurred in 1973 and 1979 since 
Thailand strongly depended on imported oil. The crises caused imbalance 
and painful adjustment. An expansionary fiscal policy combined with 
delays in taking appropriate action to correct the imbalance contributed to 
a sharp deterioration in the fiscal and external accounts. The later part is 
from the first quarter o f 1985 to the last quarter o f 1995, under basket 
system. พ!ไen the country was stimulated by the policies that applied to 
solve oil crisis problem in the first half o f  the 1980’ร. Two digits growth 
rate occurred, accompanied with more trade and financial liberalization 
over time. So. the discussion is provided in more detail as:

For the former part, in March 8, 1978, the government gave up 
setting par value and started to peg Baht with basket o f  currencies. This 
policy caused Baht to be more flexible and more reflected market 
fundamental. Baht tended to depreciate gradually by following US dollar.

The probability jumped in 1978.3 since Baht was revalued by about 
1 percent to prevent depreciation. The probability speeded up sharply 
because new exchange rate which was set by BOT did not mirror the 
current situation. Dom estic interest rate which was higher than foreign 
interest rate, as shown in figure 4.16 (represented by Fed Fun rate), caused 
the excessive money supply in economy (S-D; when ร is domestic money

If the change เก exchange late regime impacts the accuracy of the model estimation results IS proved เก AppendixB



supply and D is domestic money demand), shown in figure 4.15. Instead o f  
reducing domestic currency price because o f excessive supply, government 
increased price o f  domestic currency. This increased more excessive  
money supply since high price o f  Baht. To lower the pressure o f  
devaluation, in November 1978, daily fixing exchange rate was employed, 
introducing Baht to move according to current market situation.
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In the early 1980’ร, Thailand faced the serious effects o f  both the 
1973 and 1979 oil price shocks. It was a period o f  serious imbalance and 
painful adjustment because o f its heavy dependence on imported oil. In 
1979, the second oil shock hit, the relatively expansionary fiscal stance 
combined with delays in taking appropriate action to correct the
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fundamental imbalance contributed to a sharp deterioration in the fiscal 
and external accounts, illustrated ill figure 3.1-3.2.

It led to high probability o f  devaluation in the late o f  1979 since 
there was an abnormal increase in money growth rate. Reserves also went 
down to 2955.4 million u s $  in November, 1979 from 3488.9 in the middle 
o f  the same year. Inflation dramatically rose Baht was expected to 
depreciate.

The exchange rate tended to depreciate again during 1980/81. 
Although Baht was pegged with basket o f currencies, in practice, Baht was 
heavily pegged with US dollar (around 80% weighted in basket o f  
currencies) which was a currency o f the most important trade partner o f  
Thailand. While value o f US. dollar continuously increased, Thai 
government tried to intervene through the foreign exchange market to keep 
the stability between Baht and other currencies in basket.

Baht depreciated continuously against US dollar because o f two 
major reasons. Firstly while US dollar kept appreciating, Baht had to be 
adjusted in order to stabilize baht with other major currencies, government 
had to intervene by supplying US dollar continuously. Secondly, there was 
BoP problem because o f slowing down o f  exports and capital outflows 
(domestic interest rate dropped, shown in figure 4.16). International 
reserves declined.

The government could not avoid to intervene exchange market but 
the intervention operation did not work. Baht dramatically depreciated 
against u s s ,  people lost confidence in baht. Speculators attacked while 
external payments caused an increase in demand for US dollar and less 
demand for Baht. Probability o f  devaluation went up from previous period.

In May 12, 1981, baht was devalued by 1.07 percent, however, it 
was not better: u s s  value still rose. There was not any improvement in 
BoP situation. Baht denomination policy pegged with US. dollar at 21 
Baht:U S$l. Baht value did not reflect real economic situation o f  Thailand, 
so businessmen and commercial banks lost confidence in Baht.



Commercial bank accumulated foreign assets whereas they reduced 
foreign liabilities to 204 million u s $ .  This caused international reserves to 
decline. Inflation rate in 1981 increased by 12.8 percent from 19.7 percent 
in 1980. Export capability decreased as commodities price increased in 
comparison to Thai counter party countries. People expected devaluation 
again since they could foresee the rapid depletion o f reserves.

Table 4.3 shows that conditional (new) exchange rate was 21.7  
while the government annouced at 21 Baht: US$1. There was still an 
excess supply in domestic currency which was higher than before 
devaluation announcement. Forward premium largely increased, figure 4.4. 
Probability slightly rose from the previous period. Baht was stronger than 
actual. Thus, in July 15, 1981,  Baht was devalued again by 8.7 percent to 
reflect the real economic situation and to stimulate Thai exports since high 
price o f  Baht worsened trade deficit and caused speculative and sharply 
decline in reserves. The Exchange Equalization Fund had to sell US dollar 
continuously for 14 working days.

However, this devaluation led to an increase o f leading indicators at 
the end o f 1981.  Current account deficit to GDP declined sharply in the 
year 1982. The daily fixing was also given up. The government recurrently 
fixed exchange rate at 23 Baht:US$l (the conditional exchange rate 
calculated by the model is 22.9) until late 1984 in order to revive the 
confidence in the stability o f  Thai Baht.

During the period o f  1979-1983, the current account deficit was 
about 7 percent o f  GDP and the fiscal budget deficit hovered around 5 
percent o f GDP for an even longer period. Long-term external debt rose 
dramatically from 2.7 billion u s $  in 1978 to 13.2 billion u s $  in 1985.

In the late 1984, the fixed Baht was strengthen by 51%, 37.18%  and 
22.51%  against Pound Sterling, Hong Kong Dollar and Deutsche Mark 
respectively. Thai government realized that fixed system was not 
appropriate to Baht. Export prices were high, Thailand could not compete 
with other countries, and import prices were relatively low. The fact that 
the government had to boiTow money from abroad led to an increase in 
external debts burden. Capital surplus increased and induced more excess 
supply, then the probability o f  devaluation made a big jump.
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Due to the negative effect o f  BoP as well as prices o f  agricultural 
products, in November 5, 1984, Baht returned to peg with basket again, 
accompanied by Baht devaluation by 14.8% to 27.0 while the expected  
rate, computed by model identified at 27.0007. The fixed exchange rate 
was abandoned.

The later part is concerned about the economy with managed 
floating system. Considering Figure 4.7, the probability fluctuated at the 
high level and peaked in the early o f 1990’ร. Since the financial 
liberalization began in 1990, huge capital inflows led to more excessive  
domestic money supply while aggregate demand could not catch up 
because it was stagnated due to the effects o f tightening policies 
applications.

Moreover, the capital flew  in Thailand, most o f it has purposed for 
gaining from the interest rate differential and the returns in stock market. 
The probability o f  devaluation, therefore, moved according to the 
movement o f interest rate differential (figure 4.17). The domestic interest 
rate was greater than foreign rate, means positive gap in the interest rate 
differential. If the interest rate differential increases, there has been a rise 
in capital inflows. Increasing in domestic money supply, according to 
market mechanism, implies the expected lower price in the local currency, 
pressured the probability o f  devaluation.
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Continuing from the former period, the Thai government took a 
number o f  actions in the first half o f  1980’ร to stabilize and reform the 
econom ic structural. Such as fiscal retrenchment, stronger tax collection, 
competitive exchange rate management, active export promotion, and 
reduced external borrowing. Initially, the economy responded slow ly to 
these policy changes, in part because o f the unfavourable global economic 
situation, and in part because the adjustment was relatively gradual.

Since 1985, however, the cumulative effects o f  policy measures, 
including a 14 percent devaluation o f the Baht in late 1984 combined with 
more favourable external economic conditions had stimulated a rapid 
turnaround and recovery. This turnaround was sustained by effective  
exchange rate management and an increasingly attractive market for Thai 
exports. Accompanied by improvements in terms o f trade, the economy 
grew faster and the fiscal and external deficits both fell rapidly.

These sound economic base should prevent economy from 
devaluation. The revived confidence o f economy as well as domestic 
currency led to respective decline in the probability o f  devaluation. 
However, the interest rate differential which was rather large, led to 
excessive domestic money supply and made the probability attain at high 
level since 1986.

During 1986 and 1987, domestic interest rate as well as foreign 
interest rate declined and interest rate differential was also low. Forward 
premium easily decline during this period. Thus the probability o f  
devaluation relatively decline since capital surplus had gone down.

Between 1987 and 1990, real GDP growth was among the highest 
in the world, average almost 12 percent, reaching 13.2 percent in 1988. 
While the economic rebound in the latter half o f  1980’ร was directly 
attributable to a more favourable international environment including the 
depreciation o f the dollar against the yen, rising cost in East Asia and 
Japan and lower oil prices, it was reinforced by causion macroeconomic 
and structural policies. Conservative fiscal management, competitive 
exchange rate policy, and a general shift from import substitution towards
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export promotion have strengthened investor confidence in the Thai 
econom y and significantly boosted exports.

However, on the other hand, imports which emphasized on raw 
material and mechanisms as the expansion o f the investment sector also 
sharply increased. The external current account deficit was dramatically 
rising over time and peaked at 9.2 percent (current account deficit to GDP) 
in 1990, which is consistent with the peak o f probability. At that time there 
was a huge excessive money supply caused by enormous capital surplus. 
This capital inflows was induced by large interest rate differential as well 
as the beginning o f financial liberalization.

During the G ulf War Crisis, oil price rose and a significant decline 
in visitor arrivals, the deficit for 1991 was expected to be even higher, but 
fell to 7.7 percent. Monetary arrangements have also been liberalized, and 
the regulatory and supervisory framework o f financial transactions 
strengthened. Thai government imposes many regulations and measures to 
liberalize Thai financial market in order to be the financial centre in this 
region, for example, the relaxation on current restriction in 1990, freeding 
domestic interest rate.The net result has been to make the system more 
open and to integrate Thailand more fully into the international financial 
market.

The increasing current account deficit was financed by the 
capital account. Then, at this economic boom period, the large amount 
o f capital inflows, observing from sharply increase in international 
reserves, R, in figure 4.13 accompanied with rising in credit that the 
central bank gave to the government and commercial bank, D , led to 
excessive domestic money supply over its demand.

In 1991/92, despite the deepening recession in the world 
economy, Thai GDP growth rate was 8 percent. While this was lower 
than the double-digit growth rates during the latter part o f  the 1980’ร, 
this performance is more sustainable. Lower domestic demand due in 
part to monetary and fiscal tightening has been the main factor in 
slowing GDP growth. Private fixed investment in particular, was 
almost stagnanted in 1992 after having risen by over 15 percent during
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the year 1988-91. Even with rapid economic growth, consumer price 
index inflation has remained below  6 percent. While the public sector 
maintained a current budget surplus for eight consecutive years, the 
deficit fell slightly to 5.7 percent in 1992. This stagnanted investment 
which is consistent with the decreasing capital surplus reduced the 
probability o f  devaluation because o f  its excessive money supply 
reduction.

Since 1993, more financial liberalization and trade liberalization 
have motivated foreign capital inflow at high level continuously. 
Commercial banks have received licence to do International Banking 
Facilities (IBFs) since 1993. The lower interest rate, though IBFs bring 
about a lot o f  fund to commercial banks, enhances their liquidity 
management by providing loan both in terms o f Baht and other currencies.

Therefore, commercial banks’ liabilities ill terms o f foreign 
currencies increase rapidly from 6 billion u s $  in 1992 to 17 billion 
u s s  in early 1994. Furthermore, the relaxation on current restriction 
also benefit business sector to accumulate fund directly by issuing 
treasury bills from both domestic and international market. In 1994, 
business sector boiTOwed money from aboard about 3.2 billion u s $ ,  by 
the way, external debts increased from both commercial bank and 
business sector in order to expand their business in Thailand. This huge 
capital inflows, with high liquidity, have led to increasing domestic 
money supply in economy. Consequently, it leads to increasing trend o f  
probability o f  devaluation.

Comparison the devaluation probabilities between the former 
and later parts in figure 4.6, the probability in the later period is 
apparently higher than the probability during 1978-1984. It is because 
o f a continual, dramatic increment in money supply in Thai economy. 
Observing figure 4.13,  since 1985 after the last time Baht devaluation, 
Thailand has undergone BoP surplus with its sharp increasing trend. 
While current account has been deficit and its deficit has increased 
dramatically, the current account deficit has been financed by capital 
surplus. But the capital inflows have been greater than the amount, 
required to pay o ff the debts, then, it has caused BoP surplus, means
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the excessive money supply. By the concept o f this model, higher 
devaluation probability is responsed by the more excessive money 
supply. In addition, financial liberalization and trade liberalization4, 
beginning in the early o f 1990’ร, which continually perform with higher 
degree o f liberalization, also results in more excessive money supply, 
causing higher probability . H owever the devaluation probability does 
not increase steadily but it slightly fluctuates, following the movement 
o f  the interest rate differential.

Policy Implication

In this section, there are some suggestions to prevent and lower 
the pressure o f  devaluation. Such these policies emphasize on the 
causes o f  currency devaluation. The first is to head off serious current 
account deficit. As a matter o f  fact, this can be done in many ways. For 
the case o f Thailand, to eliminate the trade account deficit, the 
government should motivate the domestic saving for the benefit in long 
run. Besides, the service sector should be monitored closely as well as 
promoting and increasing its value added in order to slice current 
acccount deficit. The government authorities should keep eyes on the 
capital inflows, particularly its types. Moreover, the inflation should be 
controled at lower rate to prevent the depreciation o f real value o f  
domestic currency. The government also needs to restore investor 
confidence and to discourage the speculative efforts in both currency 
market and stock market.

In addition, according to the center concept o f this model, to 
defend against domestic currency devaluation, the controling money 
supply should be emphasized. Tlirer are several approach to cut out the 
excessive money supply. Firstly, domestic interest rate should be 
lowered in order to transform short-term capital to longer term. 
Nowaday the huge amount o f  short-term capital flow s into Thai 
economy because the foreign investors recognize that in Thailand they 
can yield more for higher interest rate, relatively to world interest rate 
without currency risk as Baht is almost completely fixed. These short­

If the liberalizations both เก trade and finance impacts the accuracy of the model estimation results IS proved in AppendjxB
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term money does not contribute to national income. Then, Thai 
econom y perhaps not ready for completely financial liberalization. 
Secondly, an accordance with sterilization approach, the selling bond 
can be used to absorb the excessive money supply. Ultimately the 
central bank can eliminate the excessive money supply by depositing 
Baht, in term o f foreign currency, outside the country.

Remarks

Due to Vanitchareontham’s suggestion, constant level o f  
international reserves, according to the original model, should be changed 
to an exogeneous variable at current period as the reasons were mentioned 
before. Then the results, concentrating on time interval 1980-1984 are 
rather difffent from the previous studyin the better way.

In Vanitchareontham’s study, the new exchange rate did exceed the 
fixed rate at the times o f devaluation except for May 1981.  The calculated 
flexible exchange rate are equal to 20.59, 22.69 and 27.2 Baht:US$ in 
May and July, 1981,  and November, 1984, respectively. Furthermore, it 
also exceeded the official fixed rate in other period such as during January 
to April, 1982 and from September, 1983 until the end o f  1984.

In May, 1981,  the probability rose up to 48 percent and did not drop 
until after July, 1981 when it reached a peak at 53 percent. After that the 
probability fell dramatically. While the probability in 1984 was in the 
trough.

Comparing to the previous study, in the modified model, the results 
demonstate that the expected exchange rate, computed by this model, were 
21.71,  22.9 and 27.0007 in May and July, 1981,  and November, 1984, 
respectively are close to the rate, announcing when devaluations occured. 
M oreover, the expected rate exceeded the official fixed rate only in three 
times o f  devaluation, considering only 1980-1984.

In addition, although the probabilities when devaluations occurred 
were not at the highest level, the probabilities o f devaluation immediately 
reached local peak. Considering only 1980-1984, it peaked at the last
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quarter o f 1984 which was consistent to the highest percent o f  Baht 
devaluation. The probabilities o f  devaluation were 38.89, 40.29 and 71.26 
percent in May and July, 1981,  and November, 1984, respectively

These different results may com e from two different factors between  
these studies. Firstly, the difference in the assumption o f  international 
reserves. Secondly, the difference in type o f applied data, in the previous, 
the monthly data from monetary surveys was used while the quarterly data 
from financial surveys was in this study. Then it leads to the difference in 
ร. The previous task, Ô is 1.5 while in this study it equals to 2.0099. It 
means that disturbance term that forces the collapse o f regime becom es 
larger.

The accurate results, estimated by this model can be guaranteed by 
the estimation result, showing that the unconditional exchange rates are 
closely correlated with the forward rates. The conditional forecasted 
exchange rates are also very close to the exchange rates set when 
devaluations occurred.

In conclusion, the movement o f probability can be explained by 
the movement o f the conditional exchange rate. In the central part o f  
this model, the conditional exchange rate has been determined by 
money supply in the economy. The excessive money supply causes the 
inflation and leads to depreciation o f  domestic currency.

Actually, there are many factors that influence the change in 
excessive money supply. In the case o f Thailand, capital account 
surplus induces an increased international reserves while the domestic 
credit also rises. These lead to an excessive money supply and its 
dramatical increasing trends.

There are a variety o f  reasons causing capital inflows. The most 
outstanding one is the interest rate and its differential. To visualize 
clearly, if the gap between domestic interest rate and foreign interest 
rate increases, the capital inflows will rise due to more attractive profit. 
More excessive supply will reduce the price o f  domestic currency and 
ultimately pressure the devaluation.
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