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Abstract
This dissertation examines the determinants of real exchange rates (RERs ), with an
emphasis on the roles of a pegged exchange rate regime and capital account opening in
driving the persistent real exchange rates appreciation in the lead-up to the 1997 currency
crisis, through an in-depth case study of Thailand. The dissertation aims to inform the
debate, rekindled by the recent currency crises in emerging market economies, on
exchange rate policy choice and the timing and sequencing of capital account opening.

The introductory chapter spells out the purpose and scope of the study.
remainder of the dissertation is structured in six chapters.

The

Chapter 2 develops an

analytical framework for analysing determination of real exchange rate in an open
economy, distinguishing between the internal real exchange rate (which measures the
relative profitability of domestic tradable production vis-a-vis nontradable production)
and the external real exchange rate (which measures the profitability of domestic tradable
goods in the global context).

Chapter 3 undertakes a comprehensive survey of

macroeconomic policy and performance of Thailand over the past three decades, with
emphasis on factors influencing the movement of real exchange rates and other sources
of vulnerability to the 1997 currency crisis. Against this backdrop, an economy-wide
model is constructed in Chapter 4.

The model estimated using annual data over the

period 1970- 2002 is presented and discussed in Chapter 5.

Policy simulation

experiments are undertaken in Chapter 6 to examine the roles of the exchange rate regime
and capital account opening in creating the persistent appreciation of internal and
external real exchange rates in the lead-up to the 1997 currency crisis. The final chapter

provides key findings, makes policy inferences, and presents suggestions for further
research.

The macroeconomic model is an extended version of the Salter-Swan framework
where an economy consists of two types of goods - tradable (primary and manufacturing)
and nontradable. There are six main building blocks in the core model, namely prices
and wages, production capacity, aggregate demand, money market, external balance, and
IV

labour market. The model yields alternative series of internal and external real exchange
rates. The validity of the model is systematically examined, through historical simulation
and standard diagnostic simulations.

The policy simulations provide support for the hypothesis that accelerated capital
account opening was a major factor in persistent internal real exchange rate appreciation
and boom in the nontradable sector of the Thai economy in the lead-up to the 1997 crisis.
Meanwhile, the pegged exchange rate regime constrained market-driven adjustment
process, resulting in persistent appreciation of the external real exchange rate.

A

managed floating exchange rate regime, combined with inflation targeting, would have
helped avoid persistent appreciation of both internal and external real exchange rates,
while reducing excessive fluctuations in domestic prices and output.

Since foreign

exchange and financial markets in Thailand are not well developed, capital control
measures could be beneficial to ensure smooth functioning of a managed floating regime.
The need for capital control measures naturally diminishes when the country's foreign
exchange and financial markets gain maturity.
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1

Chapter 1: Purpose and Scope

1.1 Significance of Issues
In the past decade, an increasing number of emerging-market economies have fallen

victim to currency crises. Notable examples include the Mexican crisis in 1994, the
Asian crisis in 1997-98, and the Argentine and Turkish crises at the dawn of the new
millennium.

These events, which caused massive economic collapse in the affected

countries with considerable global repercussions, have given rise to a large literature on
the economic fundamentals that make countries vulnerable to currency crises.

The consensus emerging from this literature is that a persistent, significant
appreciation of the real exchange rate (RER) is an inte.gral part of economic
preconditions that make a country vulnerable to currency crisis (Sachs et al., 1996;
Dornbusch, 1997; Goldstein, 1998; Fischer, 2001; Athukorala and Warr, 2002; Schneider
and Tomell, 2004 ). There are two facets to the hypothesized link between real exchange
rate appreciation and vulnerability. First, a persistent real appreciation undermines the
competitiveness of the tradable good sector, leading to a widening current account deficit
and dwindling foreign exchange reserves.

The foreign reserve position (relative to

accumulated foreign currency obligations) is a key determinant of a country's ability to
defend the exchange rate in face of rapid outflows of financial capital in anticipation of
possible currency depreciation. Second, and related to the first point, ·under a pegged
exchange rate regime, persistent real exchange rate appreciation acts as an important
leading indicator of possible nominal exchange collapse following speculative capital
outflows. Such an appreciation implies that the authorities would be unable to defend the
currency peg successfully in the event of speculative capital outflows, because domestic
economic adjustment required to face the new lower (or negative) net capital inflows
scenario cannot be accomplished through fiscal and monetary policies alone.

2

Despite this consensus, the underlying causes of persistent real exchange rate
appreciation in the lead-up to the recent currency crises remain a controversial issue.
Two common features of the macroeconomic policy of these countries, namely a
prolonged adherence to a de facto pegged exchange rate regime and significant capital
account opening, are central to the debate.

On the one hand, a number of authors argue that persistent real exchange rate
appreciation mainly resulted from a wrong exchange rate regime choice which was not
consistent with an increasingly liberal capital account regime (Obstfeld and Rogoff,
1995a; Summer, 1998; Mussa et al., 2000; Fischer, 2001). In particular, Fischer (2001:
p.10) argues that when a pegged regime has been in place for some time, a belief
gradually develops among market participants that the exchange rate will not change.
This removes perception of risk from foreign borrowing and encourages excessive shortterm capital inflows, resulting in a real exchange rate appreciation along with a boom in
the nontradable sector. The trade and current account balances tend to deteriorate. A de
facto pegged exchange rate regime invariably constrains the role of exchange rate
adjustment in averting such adverse macroeconomic developments (Obstfeld and Rogoff,
1995a). The key inference of these studies is that a hard peg or a floating exchange rate
regime would have avoided real exchange rate appreciation even in the context of
significant capital account opening.

On the other hand, some analysts emphasize the role played by capital account in
real exchange rate appreciation (Reinhart and Smith, 2001; Stiglitz, 2001; Carden, 2002).
They argue that given _massive short-term capital inflows triggered by capital account
opening, real exchange rate appreciation was unavoidable, regardless of the nature of the
exchange rate regime choice. In particular, Carden (2002: p. 252) argues that

Inevitably, when there is a boom, there will be real appreciation
irrespective of whether the exchange rate is fixed or flexible. . .. There
is little reason why a boom that is based on, or at least ends, in
euphoria should not go on its merry way under a currency board or a

3

floating regime as much as under a fixed-but-adjustable-regime. For
avoiding the adverse effect of a boom, exchange controls or taxes that
discourage excessive short-term borrowing matter.'

The massive short-term capital inflows under a floating regime induce real
exchange rate appreciation through nominal exchange rate appreciation, particularly
when the domestic economy is characterized by significant wage-price rigidity. Under a
fixed exchange rate regime, appreciation takes place through an increase in domestic
nontradable prices. Thus, an inference drawn from this viewpoint is that the surveillance
of capital inflows, together with control of volatile short-term capital inflows, could have
avoided excessive real exchange rate appreciation.

1.2 Purpose of the Dissertation
This dissertation aims to address the debate on the roles of pegged exchange rate regime
and capital account opening inducing persistent real exchange rate appreciation in the
lead-up to the 1997 currency crisis by examining determinants of real exchange rate
through an in-depth case study of Thailand. It has three main objectives:

(1) To undertake a systematic analysis of real exchange rate determinants in
Thailand over the past three decades.

(2) To probe the underlying factors as well as their relative importance in
driving the persistent real exchange rate appreciation in the lead-up to the
1997 currency crisis.

(3) To inform the debate on formulation of macroeconomic policy in emergingmarket economies in a context of increased globalization of financial
markets.

4

The methodology of the thesis involves conducting simulation experiments of
alternative policy scenarios using an economy-wide model constructed and estimated for
the Thai economy. The common practice in the literature in this subject area is to use a
single real exchange rate index to represent both internal and external competitiveness.
This is not a satisfactory approach because the underlying assumption of the law of one
price does not normally hold (Little et al., 1993). The macroeconomic model developed
in this thesis explicitly delineates the internal real exchange rate, which measures the
relative profitability of domestic tradable production vis-a-vis nontradable production,
and the external real exchange rate, which measures the profitability of domestic tradable
goods in the global context. The use of an economy-wide model, instead of the singleequation approach widely used in previous studies of real exchange rate determination,
has the virtue of enabling us to incorporate interactions among various macroeconomic
variables, and the dynamics involved in these relationships in studying the determination
of external and internal real exchange rates.

Thailand provides an excellent case study of the subject at hand for two reasons.
Firstly, Thailand experienced persistent appreciation of internal and external real
exchange rates, from the late 1980s leading up to the 1997 currency crisis (Figures 3. 7
and 3.8). Both rates appreciated by 12 and 13 per cent in 1996, respectively, compared to
their 1988 levels. 1 Consistent with the pattern of real exchange rates, the share of
tradable output had persistently and significantly declined. The current account deficit
increased from 5.7 per cent of (nominal) GDP in 1992 to reach a peak at 8.1 per cent in
1996. Export growth collapsed in 1996. Export value declined from over 20 per cent in
1995 to around zero per cent in 1996, while export volume dropped from 15 per cent in
1995 to -5.5 per cent in 1996. These were widely cited as the key triggers that created
expectations of currency devaluation and l.ed to speculative attack on the Thai baht
(Vines and Warr, 2003).

1

The magnitude of internal real exchange rate appreciations in 1996 was close to that in
1983 , which led to a considerable devaluation and dramatic economic recession in 1984, while
the average magnitude of external real exchange rate appreciation was far greater than that in
1983. In chapter 3, we also find that such real exchange rates appreciation was not a reflection of
the Balassa-Samuelson effect.

5

Secondly, Thailand pursued a pegged exchange rate regime as well as accelerated
capital account opening in the lead-up to the 1997 currency crisis. The exchange rate
during the period 1987- 96 averaged out at around 25 baht to the US dollar (Figure 3.2).
In addition, Thailand began liberalizing controls of capital and financial account in the

late 1980s. The controls were progressively liberalized during the early 1990s. As a
result, Thailand experienced massive (net) private capital inflows, with a noticeable shift
in the composition towards short-term capital flows.

Annual average value of (net)

private capital inflows rapidly increased, from US$0.9 billion in 1981-86 to US$5 .4
billion in 1987-90 and US$13.5 billion in 1991-96 (Figure 3.14). Its percentage share of
(nominal) GDP increased from 1.92 per cent in 1981-86 to 7.7 per cent and 12.83 per
cent in 1986-90 and 1991- 96, respectively.

Compared with other emerging-market

recipients, Thailand was among the ten largest emerging-market recipients of net capital
inflows (Lopez-Mejia, 1999). These two aspects of macroeconomic policy are widely
cited as the main causes of the persistent real exchange rate appreciation and the currency
crisis in Thailand (Alba et al., 1999; L6pex-Mejia, 1999; Warr, 1999; Rajan, 2001).
However, the relative importance of these two factors has not yet been examined.

Thailand, like other crisis-affected countries in East Asia, has shown reluctance to
continue with a freely floating exchange rate regime following the financial crisis. The
'fear of float' (a la Calvo and Reinhart, 2002) seems to have influenced policy thinking.
There is convincing evidence that, from about mid-1998, the Thai authorities gradually
moved away from a freely floating exchange rate regime and began to 'keep an eye' on
exchange rate movement (Hernandez and Montiel, 2001; McKinnon, 2001; Calvo and
Reinhart, 2002). Meanwhile, the virtues of the capital liberalization policies of the early
1990s have come under close scrutiny. Some certain capital control measures (both de
Jure and de facto) have been reintroduced with a view to taming short-term speculative

capital flows. Whether these policy initiatives are appropriate for avoiding persistent real
exchange rates appreciation in the future is an important issue, which deserves systematic
quantitative empirical study.
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1.3 Structure and Preview
The dissertation is composed of seven chapters.

The following chapter develops the

framework of analyzing real exchange rate determination in an open economy. It defines
the concept of real exchange rate, and deals with limitations of the traditional definition
of real exchange rate.

A theoretical model of real exchange rate determinants is

constructed based on seminal studies of Kahn and Montiel (1987) and Montiel (1999) .
The model combines potential factors and illustrates the dynamic movements of real
exchange rate within the unified framework. Finally, a review of the relevant empirical
literature is presented in order to illustrate the appropriate method to reach the objective
of the dissertation.

Chapter 3 undertakes a comprehensive survey of the macroeconomic policy and
performance of Thailand over the past three decades, with emphasis on factors
influencing the movement of real exchange rates and other sources of vulnerability to the
1997 crisis. The historical data are grouped into four sub-periods, i.e. the pre-economic
boom (1970- 86), the economic boom (1987-96), the economic crisis (1997-98) and the
post-crisis (1999- 2003) periods, in order to better · understand factors influencing the
movement of the real exchange rates and creating the boom and bust cycles. In each subperiod, the discussion emphasizes the interrelationship between macroeconomic policy
and performance, i.e. what macroeconomic policy contributed to the macroeconomic
performance, and how the Thai authorities managed macroeconomic policy in response
to shocks. While a wide range of policies is covered in the chapter, the major focus is on
macroeconomic policy. In addition, the analysis covers the capital arid financial account
liberalization undertaken from the late 1980s to the early 1990s in order to address its
impact

on

macroeconomic

development.

The

chapter

emphasizes - several

macroeconomic indicators, namely internal and external real exchange rates, economic
growth, inflation, money supply, interest rate, current and capital account balances,
balance of payments, and foreign exchange reserves.
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An economy-wide model is constructed in Chapter 4. The model is an extended
version of the Salter-Swan framework, where an economy consists of two types of goods
-

tradable and nontradable (Corden, 1994; Corbo and Fischer, 1995). Tradable goods

are further disaggregated into primary and manufactured goods. This is done to allow for
different features, which vary between the two sectors (Corbo, 1985). There are six main
building blocks in the core model, namely prices and wages, production capacity,
aggregate demand, money market, external balance, and labour market.

The model

specifications of these six building blocks are separately described in this chapter. In the
model, both internal and external real exchange rates are determined through changes in
domestic tradable (primary and manufacturing) and nontradable prices that are a result of
the interaction among these six building blocks.

In chapter 5, all the behavioural equations in each building block are estimated

using annual data over the period 1970-2002. The 'general to specific' (umestricted
dynamic) modelling procedure is the core method employed to estimate the relevant
behavioural equations.

The validity of the model is evaluated using two well-known

procedures. The first procedure is to check the performance of the overall model by
comparing the original (observed) data series with the predicted series for each
endogenous variable. The second procedure is to apply the key diagnostic simulation
experiments -

demand shock (a permanent increase in government consumption),

supply shock (a permanent increase in technological progress in the tradable sector) and
monetary shock (a permanent devaluation of the nominal exchange rate) -

to ensure that

the simulation properties of the model, particularly the movements of real exchange rates
and other key variables, are theoretically reasonable as discussed in Chapter 2.

Three key policy simulation experiments are undertaken in Chapter 6 to examine
the roles of the exchange rate regime and capital account opening in creating the
persistent appreciation in real exchange rates in the lead-up to the 1997 currency crisis.
They are the imposition of capital controls under a pegged exchange rate regime, a freely
floating exchange rate regime with capital liberalization, and a managed floating
exchange rate regime with and without capital control measures.
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The first simulation is undertaken by altering the level of other form of capital
inflows (short-term capital inflows) during the simulation period while retaining the
existing pegged exchange rate regime. In the second and third simulations, the nominal
exchange rate equation is introduced according to the uncovered interest parity.

A

monetary policy rule that accords with the inflation targeting framework is introduced as
the new nominal anchor for conducting monetary policy. The difference between the
second and third simulations is that the latter allows for some degrees of monetary
authorities intervention to deliberately affect the real and nominal exchange rates. The
capital controls under a managed floating exchange rate regime is introduced through an
increase in the country's risk premium . .

When the nominal exchange rate is flexible (as in freely floating and managed
floating regimes), two types of exchange rate expectations, backward-looking and
forward-looking expectations, are introduced. How private agents form their exchange
rate expectations is complex and the source of a large literature. 2 Hence, instead of
selecting one approach against the other, these two alternative forms are used to test the
sensitivity of exchange rate expectations to the simulation outcomes. These two forms of
expectations could be used to represent a different developmental level of foreign
exchange (and financial) market. The forward-looking exchange rate expectations are
used to reflect a case where Thailand would have had a significant degree of foreign
exchange ( and financial) market efficiency when conducting freely floating and managed
floating exchange rate regimes.

The final chapter provides key inferences and sheds light on forming
macroeconomic policy conducive to sustainable economic development. It also draws
policy lessons from Thailand for other developing countries, and makes suggestions for
further research.

2

See for example Frankel and Froot (1987), Liu and Maddala (1992), McCallum (1994).
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Chapter 2: Real Exchange Rate (RER) Determination in an
Open Economy
This chapter develops an analytical framework of real exchange rate (RER)
determination in order to lay the groundwork for subsequent empirical analysis. The
chapter begins with the concept of RER (Section 2.1 ). It is followed by the conventional
approach to determine RER, Purchasing Power Parity (PPP) theory, and its caveats
(Section 2.2). Section 2.3 develops a dynamic general-equilibrium model to illustrate
how RER is determined as well as how it interacts with other economic factors.

In

Section 2.4 reviews empirical studies with emphasis on their methodological advantages
and limitations. The final section provides key inferences.
2.1 The Concept of RER 1

Conceptually, RER is a summary measure of the price of one country's goods relative to
the price of competitor countries, both expressed in a common currency.

It can be

expressed as:

RER

= eP*
p

(2.1)

where e is the nominal exchange rate defined as units of home cup-ency to unit of foreign
currency, p* denotes the foreign (world market) price level, and Pis the domestic price
level.

Changes in RER as in equation (2.1) could shed light on the international price
competitiveness of a given country.

An increase in the value of RER indicates that

foreign goods become more expensive relative to domestic goods so that international

1

See Appendix 8A in Little et al. (1993) for an exposition of these basic concepts.
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competitiveness improves. An increase (decrease) in RER is referred to as depreciation
(appreciation).

Using the RER formula of equation (2.1) to measure change in international
competitiveness is somewhat limited by its inclusion of the nontradable price.

In

particular, the foreign price of nontradable goods may rise in relation to the price of
tradable goods, perhaps owing to productivity growing faster in tradables than in
nontradables abroad (Harrod-Belassa-Samuelson effect). Including the foreign price of
nontradable goods will then overstate the relevant foreign price and so overstate a rise in
RER, perhaps showing an increase that does not truly represent an increase in the home
country's international competitiveness.

Likewise, a productivity improvement in the

domestic tradable sector could understate the relevant domestic price and so understate a
decline in RER, showing a decrease that does not truly represent a decline in the home
country's international competitiveness.

Dornbusch and Vogelsang (1991, p.4)

demonstrate such a circumstance based on the Japanese experience. That is, under the
fixed exchange rates of the 1950s and 1960s, the domestic price level rose by 140 per
cent in Japan, compared with only 52 per cent in the United States. However, Japan
could still get ahead in world trade, having gained rather than lost in competitiveness
because of technological progress in the tradable sector.

When there exists a large and persistent divergence in the prices of tradable goods
(in terms of a common currency) among countries, RER could be redefined to include
only tradable prices to better capture the home country's international competitiveness.
Note that such divergence in the prices of tradable goods (in terms of a common
currency) among countries can emanate from several sources.

For example, the

increasing importance of differentiated characteristics, especially in manufactured goods,
causes finite elasticities of demand under an environment of imperfect competition.
Transportation costs, trade restrictions, and taxes may vary the prices of tradable goods
across countries. The presence of medium-term labour contracts could be another source,
because such contracts keep wages and unit production costs sticky so that producers are
often inclined not to adjust prices in response to exchange rate changes. The role of
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market segmentation and market-specific costs (i.e. costs specific to a particular
destination) could also be another reason. These include (non-exhaustively) distribution,
networking and service costs, legal costs, advertising and market strategy, inventory and
holding costs, and other government regulations (beyond trade restrictions) (Kasa, 1992;
Faruqee, 1995; and Corsetti and Dedo la, 2002). The RER formula as in equation (2.1)
can be redefined as in equation (2.2).

External RER = eP;
PT

(2.2)

where P; denotes the foreign (world market) tradable price level, and PTis the domestic
tradable price level. This definition is referred to here as the external RER.

This definition could be viewed as an appropriate indicator of the international
competitiveness of tradable goods produced in a given country, particularly when there is
a productivity improvement in the domestic tradable sector. Under this situation, the unit
costs of tradable production are likely to decline.

Even though the productivity

improvement could lead to an increase in the price of nontradable goods employed in the
tradable sector and reduce the positive impact of productivity improvement in that sector,
the positive impact from potential output expansion is likely to dominate the negative
impact from an increase in the price of nontradable goods. Thus, the pattern of RER
according to equation (2.2) tends to exhibit depreciation while that of RER according to
equation (2.1) exhibits appreciation.

While the definitions of RER in equations (2.1) and (2.2) could reflect the
international price competitiveness between countries, it does not accurately reflect
changes in domestic incentive structure, i.e. the impact of price changes on domestic
resource allocation (switching effect) across tradable and nontradable sectors. Therefore,
RER can be further redefined in the context of a dependent economy type model, with
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tradable and nontradable goods. 2 In this setting, RER has been defined as the relative
prices of domestic tradable (Pr ) and nontradable (PN) goods as in equation (2.3). This
formulation has received much attention in the literature on the economic adjustment of a
small open economy. 3

Internal RER

Pr

(2.3)

PN

RER defined as in equation (2.3) is known as the internal RER.

A rise in the

internal RER ( a real depreciation) means that the tradable sector has become more
competitive in relation to the nontradable sector. In other words, the incentive structure
favours switching of resources from nontradable to tradable production, and demand
moves from tradable to nontradable goods.

A movement of the internal RER can be used to reflect the country's international
competitiveness when the law of one price holds for tradable goods. This is because
when the law of one price holds, it implies that the domestic tradable price is set by
international markets adjusted by a nominal exchange rate. Firms are price takers. Thus,
the ability to improve the country's international competitiveness position depends on
incentives and profitability in domestic production of the tradable goods sector. This can
be reflected in the internal RER. However, when the law of one price does not hold, it is
more appropriate to have two RER indices to reflect ' internal' and 'international'
competitiveness aspects separately (Little et al. , 1993; Hinkle and Nsengiyumva, 1999b).

2

For simplicity, it is assumed that a terms of trade does not fluctuate so that importables
and exportables can be aggregated into one composite commodity, namely tradable goods. See a
full discussion of a two-goods and three-goods model in Section 2.3.
3
See for example, Dornbusch (1974, 1980), Krueger (1978), Corden (1981), Bruno
(1982) , Williamson (1983), Maciejewski (1983), Diaz-Alejandro (1983), Neary and Purvis
(1983), Mussa (1986), Edwards (1986, 1988, 1989a, 1989b, and 1989c), Edwards and
Wijnbergen (1987), Neary (1988), and Edwards and Ostry (1990).
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2.2 The Conventional Approach to RER Determination: Purchasing Power Parity
(PPP)

The conventional theory of RER determination was based on the Purchasing Power
Parity (PPP) theory.

In the most common form, it postulates that the exchange rate

change between two currencies over any period of time is determined by the change in
the two countries' relative price levels (Cassel, 1918). Suppose that domestic and foreign
price indices can be expressed as follows:

Pi, ......... , PN)

p = !(Pi,

p * = g (Pi *'

(2.4)

Pi*' ......... ' PN*)

(2.5)

where P; and P;* are the price of the /h commodity at home and abroad, stated in home
currency and foreign currency, respectively.

When the prices of each good, in a common currency, are equalized across
countries, and the same goods enter each country's market with the same weights, i.e. the
homogeneous-of-degree-one

g(·)

and

JO

functions are the same, the exchange rate

between two currencies can be determined as follows:

If P;=k
p*

'

l

p
\/ i then e = - * = k ,
p

(2.6)

where k is the common multiple of the price of each good in one currency and in the
other, and e represents the nominal exchange rate (units of domestic currency to unit of
foreign currency).

Based on equation (2.6), the value of RER is always unity:

14

RER

= eP* = l

(2 .7)

p

This version of PPP is referred to as the absolute PPP, which relies on the
assumption of law of one price.
competitive markets.

The law of one price always implies integrated

However, the (spot) price of a given commodity will not

necessarily be equal in different locations at a given time because of the inability to shift
commodities instantaneously from one location to another. The basket of commodities
across countries tends to be different, and the price measures across countries are unlikely
to be constructed in terms of absolute prices.

Instead, they are typically reported as

indices relative to a base year.

The relative PPP is introduced to take into account such possibilities. It restates
the theory in terms of changes in relative price level. The nominal exchange rate is given
by

e.p
e=--

(2.8)

p*

where

e

is constant reflecting the obstacle to trade or the difference in basket

compositions constructing price indices that could vary across countries.

Given the value of

e,

an increase in the home price level relative to that abroad

implies an equiproportionate depreciation of the home currency.

e=f>-fa*
where

e denotes a percentage change in e, and similarly for

(2.9)

P and p * .
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Both the absolute and relative PPP theories postulate that RER is constant over
time.

However, many empirical studies cast doubt on the validity of this theory. 4

Invalidation of the PPP theory can arise from two main causes. Firstly, a given tradable
good does not obey the law of one price as mentioned earlier. Secondly, there are major
differences in the production function, consumer preferences, and factor endowments
across countries, so that the relative prices of nontradables across countries can be
different. Hence, inadequacy of the PPP theory has motivated a number of studies 5 to
sort out alternatives to understanding factors influencing changes in RER.

2.3 The Determination of RER

In order to combine key factors in determining RER within a unified framework and to
illustrate the dynamic response of RER to economic shocks, a general-equilibrium model
is needed. In this section, the model proposed by Khan and Montiel (1987) and Montiel
(1999) is used as a basic framework. 6

2.3.1

The Model

For simplicity, we begin with a two-sector model -

tradable (T) and nontradable (N). A

two-sector model is, however, not appropriate for examining the effects of some external
shocks, such as terms of trade and commercial policy on RER. The model is, therefore,
subsequently extended to three sectors by dividing the tradable sector into exportable and
importable sectors.

4

Even though the possibility of 'noise ' that can diverge the RER from a constant level in
the short run is taken into account (i.e. the RER that satisfies PPP theory would be stationary),
some studies find that the PPP is rejected (Frenkel, 1981; Adler and Lehman; 1983). See also
Froot and Rogoff ( 199 5) for a survey of the empirical evidence on PPP.
.
5
See Mussa (1986), Obstfeld (1986), Khan and Montiel (1987) , Edwards (1988 , 1989a,
1989b, and 1989c), Neary (1988), Edwards and Ostry (1990), Khan and Ostry (1992), Stien et al.
(1995), and Montiel (1999).
6
The model is superior to others in regard to explicitly demonstrating the dynamic
adjustment of RER and incorporating a set of potential variables in determining the RER within
the unified framework.
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The model consists of four key components, namely prices, supply side
(production and labour market), demand side (private and public), and money market.

Prices

The economy is assumed to be a price taker in the world market (i.e. tradable
products are homogenous).

Hence, the price of tradable goods is equal to its

corresponding world tradable price adjusted by the nominal exchange rate:

Pr = eP;

(2.10)

where Pr is the domestic tradable price, P; is the world tradable price and e is the
nominal exchange rate (units of domestic currency to unit of foreign currency).

The domestic price level is the weighted average between the tradable and
nontradable prices:

P= p,,8p(1-B)
r N

(2.11)

where PN is the domestic nontradable price and () represents the share of tradable sector.

RER is defined as the relative prices of tradables to nontradables:

RER = Pr

(2.12)

PN

With the assumption of homogenous tradable goods, the definition of RER used
here captures both the internal and international competitiveness.
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Production

Tradables (Yr) and nontradables ( YN) are produced with a fixed, sector-specific
factor and homogenous, perfectly mobile labour.

Production in these two sectors is

subject to diminishing marginal return to the variable factor. 7 Their corresponding
production functions are

Yr = Yr( Lr, l/1)

(2.13)

YN = YN(LJ

(2.14)

where Li is the labour in the

/h sector and

l/' is the technological progress in the tradable

sector.

The demand for labour in each sector is derived from the profit maximization
condition. That is, the marginal product of labour is equal to real wage:

.

I:T ,L ( Lr,

WT

ljl) = pT

(2.15)

YN,r(LN) = WN
PN

. th e nomma
. 1 wage mt
. h e ith sector an d
wh ere "W;1s

(2.16)

v

1i L

'

= -a~
8Li

In equilibrium, labour earns the same nominal wage in each sector. Total labour

supply is

Lr ( OJ,

7

ljl) + LN( OJ. RER) = I

(2.17)

This assumption implies that the economy possesses a standard concave production
possibility frontier relating maximum values of Yr and YN .
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where (j)

= pW is the market-clearing real. wage and I is the full employment level.
T

By rearranging equation (2.17), the market-clearing real wage ( (j) ) can be
rewritten as a function of RER and If/ :

(j)

= (j)( RER, If/)

where m RER

(j)lfl

(2.18)

a(j)
- L N,w . (j)
<Q
= 8RER = ( LT,ro + LN,ro · RER)

-LT,lfl
a(j)
>Q
= alf/ = (LT,OJ +LN,OJ ·RER)

Substituting the sectoral labour demand functions into the production functions,
we obtain

J; = Yr[ LT[ (j)( RER, If/)], If/]
YN = YN[ LN[ (j)(RER,

If/)· RER ]]

dJ;

w h ere - - = Yr L.LTw(j)RER
>0
dRER
'1 '

dYT = Y: L
[LN ,ro RER]
+ Y: > 0
d If/
T,Lr T,w [L
L
RER]
T,lfl
T,w + N,w
dYN
-dRER
- -Y:
- N,LN L N,OJ [(j) + RER · (j) RER] < 0
dYN
-dlj/
-Y
- :N,LN L N,OJ (j) lfl < Q

(2.19)
(2.20)

19

Demand

Income is simply the sum of output in each sector:

(2.21)

PY= PTYy. + PNYN

Rearranging equation (2.21 ), we obtain

y

= PT y:

p

+ PN Y.
p

T

·= RER(l-fJ) y:

N

+ RER-eY.

T

N

:. Y = RER(l-B) [YT + YNRER- 1 ]

(2.21a)

Equation (2.21a) can be rewritten such that output is a function ofRER and lf/:

Y = Y(RER ,

lfl)

Y = RERci-e) { YT[ LT[ m( RER,

lfl) ],

ljl] + YN[LN[ m( RER,

lfl) · RER ]] · RER- 1 }

(2.22)

ay

where YRER = - 8RER

= RER(l-e){ YT,LrLT,OJmRER - YNRER- 2 + RER- 1[ YN,LNLN,w [CU+ RER ·CU RER]]}
+ (1- B)RER-e[ Yy. + YNRER- 1 ]
Y
'II

= ay

alfl

= RER(I-B) Yr ,Lr (-m 'II )LN,OJ RER + RER(l- B) Yr ,'11 + RER - 8 YN,LNLN,OJ m'lf

At the initial value ofRER=l, the values of YRER and Y'II are

YRER = (1 - B) Y - YN > 0
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Y

If/

= RER(l-B) Y:T ,lfl > 0

The positive sign of YRER is based on the assumption that the country is a net
international debtor.

This assumption requires that the value of domestic production

exceeds that of absorption in the initial equilibrium, i.e.

There are two components of demand -

(1- B)Y > YN.

private (household) and public sector.

Private (Household) Sector

Real household consumption ( C) is assumed to be a function of real income net
of real taxes paid to government, the real interest rate and the private sector's real
financial wealth.

C=~Y-tp,r,

w h ere C1 =

ac
a( y - t p)

J)

> 0,

c
2

(2.23)

ac < 0 and c

= - .-

or

3

=

(

ac

a AP I p

\

. th e rea1 mcome,
.
.
> 0 , Y 1s
t P 1s

the real taxes paid to -the government, r represents the real interest rate, and AP I P is the
real private financial wealth.

In order to incorporate the role of RER into the model, suppose a P is the real
private financial wealth in terms of the tradable price, i.e. aP
financial wealth is replaced by AP I P

C = C(Y - t p, r ' RERo-e)a p )

= RER(l-e) a P.

= AP I PT. The real private

That is,

(2.23a)
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Within the assumption of constant expenditure share, tradable and nontradable
consumption expenditure can be written as follows:

PTCT = e·PC and PNCN = (1- e) ·PC

(2 .24)

where Cr and CN are the real consumption in tradables and nontradables, respectively.

Therefore, real consumption expenditure in tradables and nontradables can be
expressed as a function ofreal (total) consumption:

cr = e_!_ c = e. KER -ci-e) c

(2.25)

Pr
p

()

CN =(l-B)-C=(l-B)·KER C
PN

(2.26)

Real household financial wealth ( KERci-e) a P) is composed of the real money
balance (M I P), the real value of foreign assets in terms of domestic currency ( eFP I P),
and the real private domestic credit (DP IP):

KER(I-e) aP -_

(M +eFP -D)
P
p

(2.27)

For simplicity, we assume that capital is perfectly mobile, and domestic and
foreign assets are perfect substitutes. With perfect foresight expectations and a 'credible'
pegged exchange rate, the uncovered interest parity ensures that the domestic interest rate
is equal to the world interest rate as in equation (2.28).

.

l

= l·*

(2 .28)

where i and / are the nominal interest rates in domestic and world market, respectively.
The interest rate equation can be specified as the 'ex ante', based on Fisher equation.
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Equation (2.28) can be rewritten in terms of the real interest rate.

r + E(F)

= r* + E(P;)

where r and r* are the real interest rates in the domestic and world market, respectively,
and the dot over the variables denotes a time derivative. According to the assumption of
perfect foresight expectations, E(P) and E(P;) can be replaced with P and P; ,
respectively.

r+P= r* +P;
r

= r* + (P; - P)

(2.29)

From equations (2.11) and (2.12), the general price can be rewritten as a product
of the world tradable price and RER:

P -- PT RER-(I-e)

-

eltT RER-ci-e)

(2.30)

Differentiating equation (2.30) with respect to time, under a fixed exchange rate,
we obtain

P; - P = (1 - e)KER

(2.31)

Substituting equation (2.31) into equation (2.29), the uncovered interest parity can
be rewritten as follows:

r = r* + (1- e)RER

where r *

=( -

P;

is the world real interest rate.

(2.32)
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The private budget constraint is specified by equation (2.33). Changes in nominal

.

wealth ( PTa P) must equal the net revenue, which are the sum of nominal income after tax
( P( Y - t P)) and (net) interest earnings ( ( eF - DP) minus consumption exp en di ture
(P·C).

.

P( Y - t P) + ( ( eFP - DP) = P · C + PTa P.
or

PT~ P = P( Y - t P- C) + ( ( eFP - DP)

(2.33)

From equations (2.27), (2.32) and (2.43), we can solve for Gp:

.

.- (

) ·*[

PTa P+ a PPT - P Y - C - t P + z RER (Ht) a P -

M]

p

P

a· p = -pp ( Y - C - t p ) + z·* -pp [ RER (1-B) a p - L ] - a PR
-PT
T

,.

T

T

-- RER-(i-e)(Y - C- t p) + t[a p - RER-(t-e) L]- a pitT

= RER-(i-e)(Y - C-tP) + (t -P;)aP -(RER-(i-e)L
= RER-(J-B)(Y - C- tP) + r*aP -(r* + P;)RER-ci-e) L
Gp = RER-(i-e) {Y(RER, (J) ) - c[ Y( RER, (J) ) - t p, r* + (1- B)KER, RER(l-B)aP ]- t

P}
(2.34)

+ r* a P- (r* + P;)RER-ci-e) L[r* + P;, Y( RER, lj/)]

From equation (2.34), the properties of private asset accumulating behaviour can
be summarized as follows:

Gp= <p(ap, RER, tp, lf, r*, RER, P;)

with

<pl=

a<p
aa

p

= r* -

c3 < o

(2.35)
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a:R

- c,)(1- e)ap + [1- c; -(r' + P;)Ly]YRER == ±

==

{p 3

=-

rp 4

"*)Lr ]y\JI > 0
= aarp
If = [1 - Ci - (r *+ Pr

rp 5

= -arp* = ap - C2 -L- (r *+ Pr.*) L .. > 0

arp
8tp

= -(1- Ci)< 0

ar

. - arp
rp6 - 8RER

rp 1

where

== (r'

rp2

l

= -C2(l- e) > 0

== :;-[ L + (r' + P;)Lt] == ±

c; ==

DC
> 0, C2 == DC< 0 , C3 ( DC , > 0, and the partial derivatives are
8( Y - t p)
8r
8 AP IP

aP = 0 .

evaluated at RER = 1 and

Note that the behaviour of accumulating assets of the private sector in this model
is equivalent to private saving. · Signs of rp 3 and rp 6 are determined by those of C1 and C2 ,
respectively, whereas rp 2 and rp 7 can be either positive or negative. Signs of rp 1 , rp 4 , and
rp 5 reflect the three following assumptions. First, an increase in real financial wealth

reduces household saving, i.e. r * < C3

•

This assumption is not very restrictive. The

propensity to consume out of financial wealth will exceed the real interest rate in the lifecycle context with finite household horizons. Second, the marginal propensity to save
remains positive even after allowing for the loss of interest income caused by the
instantaneous portfolio shift into money because of an increase in household income, i.e.

[1- C1 - (r * +

fa; )Lr ] > 0.

money holdings ( a P >

Third, real household financial wealth exceeds the real value of

L) .
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Public Sector

Real public financial wealth ( RERci-e) ac) is the difference between foreign assets
held by the public sector in terms of domestic currency ( eFc ) and government domestic
credit (De ), deflated by the price level:

RER(1-e) a G -- (eFc - D G )
p

(2.36)

where ac is the real public financial wealth in terms of tradable prices.
Equation (2.37) is the government budget constraint where the government
revenue (sum of tax income (Ptp) and interest earnings from its financial wealth

( ( ( eFc - D c ))) is equal to the government expenditure and changes in public financial

.

wealth (PTaG).

Government expenditure consists of consumption expenditure in

tradables (PTGT) and nontradables (PNGN).

.

PtP + (( eFc -De)= PNGN + PTGT + PTaG

(2.37)

Substituting equation (2.36) into equation (2.3 7), we obtain the public asset
accumulating behaviour of the public sector as in equation (2.3 8).

P/1c + aGPT = PtP + (RERci-e)acP- PNGN - PTGT

·
p
(
(1 - 8)
PN
PT
a G =-t
+-RER
a G P--G
p
P
p
p N -GT -a G -p
T
T
T
T
=RER-ci-e)tP +r*a G -RER- 1GN -GT
· -- RER-ci-e) t p + r *aG
aG

-

RER- 1GN - GT

(2.38)
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Equation (2.38) shows that the government policy variables are
and ac is predetermined.

The surplus

a0 is determined residually.

tp,

GN, and GT,

However, the

behaviour of such surplus is subject to the intertemporal budget constraint as in equation
(2.39), i.e. no Ponzi-game condition.

lima 0 (t)exp-/1 ~ O

(2.39)

t-+oo

With the presence of equation (2.39), the differential equation in (2.38) results in

ac = 0 .

Since this condition pegs the long-run value of

policy variables (i.e.

tp,

a

0 ,

this implies that one of the

GN, and GT) must move to be the residual role.

Suppose

GT does so. Thus in the long run, equation (2.38) becomes
GT =RER-<i-e)tP +r*a G -RER- 1GN

(2.40)

Money Market

The money supply is characterized as,

M = eR+Dp +D0

(2.41)

where R is the total stock of foreign exchange reserves.

Equation (2.41) states that money supply is the sum of the stock of foreign
exchange reserves (in terms of domestic currency), and private and public domestic
credits. Under the fixed exchange rate regime, the money supply and the stock of foreign
exchange reserves are endogenous variables whose dynamics are evolved according to
equation (2.42).

M=eR+D

(2.42)
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where D = DP+ D 0 and the dot over a variable denotes a time derivative.

The real demand for money is a negative and positive function of nominal interest
rate and real income, respectively. Hence, the equilibrium of the money market is as
follows:

M =L(i, Y)=L((, Y)
p

-

BL

(2.43)

8L

where L1.. = - * < 0 and Ly = - > 0.
8i
8Y

Market of Nontradable Goods

With the assumption of price flexibility, the equilibrium of market of nontradable
goods can be written as,

YN = CN + GN

(2.44)

That is, the supply of nontradable goods is equal to its demand from private (CN) and
public sectors (GN),

Substituting YN and CN from equations (2.20), (2.23a), and (2.26) into equation
(2.44), we obtain

YN[LN[ ca(RER,

If/)· RER ]] = (1- B)RER 0 c[ Y( RER, ca)- tp, r* + (1- B)RER,

RER(I-B )ap] + GN (2.45)

Equation (2.45) can be rewritten to illustrate the relationship between the rate of
changes in RER and a set of variables at the equilibrium of nontradable goods market as
well as their corresponding partial derivatives. The set of variables consists of the real
wealth of the private sector ( aP ), RER, demand for the nontradable sector from the
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public sector (GN), real tax revenue (tP), technological progress in the tradable sector
( lfl), and world real interest rate (/) as in equation (2.46).

RER

with

= <!>( a P, RER, GN , t P , lfl, r *)

= 8<!> =

<!>

8ap

I

(2.46)

>0

-C3

(1- e)C2

<D = ~ = YN,LNLN,., [m + mRER]-(1-e)c;YRER
2

(J)
3

(J)

4

(1-e)2c

aRER

=

c)(J)

=

aGN

= 8<!> =

at p

2

-1

-(1-e)' c,ap -e(1-e)c > 0
.

.

>0

(1~e)2c

2

c;
(1- e)2 c

<0

2

= a<J> = YN,LNLN,(J) ml/f -(1- e)c;Yl/f > O

<!>
s

alfl

(1-

e)2 c

2

. a<J>
-1
<J> = ar* = (1 - e) < 0
6

where all derivatives are evaluated at RER = 1.

2.3.2 . Solution of the Model

To solve the model, the dynamic of RER (KER) and private sector saving (cip) must be
solved jointly. This is because solving the model requires ascertaining values of RER and
RER. However, the equilibrium value of RER depends on the contemporaneous value of

real private financial wealth ( a P) -

a predetermined variable. These two equations are

repeated here for convenience.

ci P = <p[ ap, RER, t p,

ljl,

r*, KER,

P;J

(2.35)
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RER

= cD(ap, RER, GN,

r*)

fp, lf/,

(2.46)

Since ciP depends on RER, substituting RER from equation (2.46) into equation
(2.35) yields

with

P;J

cip

= r[ ap, RER, GN, t p,

Y1

= aaP

r

= o!;R = (1- e)r' ap +BC+ [1- (r * + i()L
Jr: _[ YN ,LNLN,@( (Ci)+ Ci) RER) > 0
T
r RER
1-B)

2

ar

lj/, r *'

(2.47)

= r* > o

l

ar _ _1

r 3 = acN - (1- e)

>o

ar = -1 < o
r - atp
4 -

rs

= Oy
alf

J

1-(r' + P;)Ly

ar
r6 =ar
- * =a

]o- B)Y\V - YN,LNLN ,@Ci)\V > O
(1 -

e)

(

p

·*) L .. >0
-L- r *+PT
I

ar = - [L + (r *+ PT.*) L( ] = ±
r 7 = ap*
T

Note that the positive sign of

r

2

and

r

5

is based on the assumption that the

marginal propensity to save remains positive even after allowing for the loss of interest
income caused by the instantaneous portfolio shift into money because of an increase in
household income, i.e. [1- C1

[1-(r* + fa;)Lr] > 0 whereC

1

-(r * + fa; )Lr]> 0

> 0.

[1- C1

-(r * + fa; )Lr]> 0

implies
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Further linearizing equations (2.46) and (2.47) around

RER = aP = 0, the steady-

state equilibrium is given by

dGN

I a J I da J
l RER = A .l d~R + B.
p

dt p

(2.48)

d If/
dr*

dit
T

where A=

l

YJ

<DJ

Y2J and

<D2

JAJ = the determinant of matrix A

= rJ<D2 - <Dir 2
*

~ (1- ~)2 c2[YN.LNLN_w [Ci)+ Ci) RER]-(1- a)c;YRER-(1- B)C,ap - B(l- B)c]
+ (l -~)C [(1- B)r'aP +BC+ [1-(r' + P;)Ly ]YRER _ YN,LJN,., [CiJ + CiJ RER]]
(1- B)

2

- -(/ -C3)[ec+cr: - YN,LNLN,cv [m+mRER]]+
- (1- e)c2

B

=I Y3
l<D3

1

RER

(l -

e) .

c3

[1-Ci-(r* +P;)Lr]YRER <0

(1- e)c2

-

Y4 Ys r6 r1J
<D 4 <Ds <D6 0

Since JAJ is strictly negative, the equilibrium

RER = aP = 0 is

a saddle point.

From equation (2.46), the condition RER = 0 traces out a locus in ( RER, a P) space. Its
slope is

I

dRER
= -<DJ < O
da p RER=O
(1) 2
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Similarly, from equation (2.47), the locus traced out by

dRERI
da p iz p=O

aP = 0 has the slope

= -r1 < o

r2

Since, both loci have a negative slope, the magnitude of the slope matters.

dRERI
.
da P RER=O

dRERI
daP ap. _0

=(r,<D,r'[r/D,-<I\rJ<O

From equation (2.49), RER

=0

locus is steeper than aP

(2.49)

= 0 locus so that the phase

diagram for the system of the differential equations is depicted in Figure 2.1.

Figure 2.1: Equilibrium of RER and a P
RER
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~
A

RER*
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+-i

ap

~ -.
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Point A is the equilibrium associated with the steady-state value of real private
financial wealth (a ; ) and RER ( RER* ). The

ss·is

the saddle path to the equilibrium

point A that has a negative slope. The equilibrium will be affected when RER = 0 locus
and/ or

a =0
P

locus shift.
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2.3.3

Structural (Real) Determinants of RER

According to the system of equations (2.48), there are five real factors where their
permanent changes can affect the steady-state value of RER.

1. A change in composition of government spending toward nontradables ( GN)
2. A change in income tax ( t P)
3. A change in technological progress in the tradable sector(!f)
4. A change in real world interest rate (r*)
5.

A change in the world price ( P;)

The impact of each of these variables on RER is illustrated through the
comparative static analysis on the steady-state values of RER and a P . In addition, the
above model can be extended to incorporate the oth,er four additional factors that are of
policy relevance for a small open economy, namely a change in international transfers
(Tr), capital inflows, terms of trade, and a liberalization in commercial policy. All in all,

nine potential real factors affecting the steady-state value of RER are incorporated into
the comparative static analysis.

(1) A Change in Composition of Government Spending toward Nontradables (GN)

A change of government expenditure towards spending more on nontradable
goods would affect both RER

= 0 and aP = 0 loci. As regards the

RER

= 0 locus, the

changed expenditure composition at the original value of real private financial wealth
( a P)

requires RER appreciation to restore equilibrium in the nontradable-goods market,

i.e. to eliminate excess demand for nontradables.

Thus, the RER

= 0 locus shifts

downward to [ RER = 0J' (Figure 2.2). Similarly, at a given value of real private financial
wealth ( a P ) , the increased proportion of G Nin total government expenditure induces a
downward shift in

aP = 0

locus to [aP

= 0]' (Figure 2.2). The domestic interest rate
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would rise in order to maintain equilibrium in the asset market.

Because the higher

domestic interest rate leads to an increase in private asset accumulation, a real
appreciation is required to induce the private sector to desist from the accumulation of
financial assets. The magnitude of RER changes is given as follows:

I

dRER
==
2
dGN RER=O C3(1- e) ap + B(l -

<0

-1

e)c + (l - B)CiYRER - YN ,LLN,m(OJ+ OJ RER)

I_

dRER
-1
<0
dGN Clp=O- r*(1-e)2ap+{j\l-B)c+[1-(r* +inLy](l-B)YRER-YN,LLN,m(OJ+OJRER)

Figure 2.2: An Increase in Government Spending on Nontradable Goods
RER

ap

RER

RER'I············· .......................................;. ..........~

=0

=0

[a p= oJ
[RiR = ol

Gp

With the assumptions of
downward shift in

aP == 0

c3 > r*

'

l-

cl - (r * + P;)Ly > 0

and yRER ~ 0 8 ' the

locus is greater than that in RER == 0 locus as depicted in

Figure 2.2. The equilibrium changes from point A to point B.

8

ap

Gp

That is, RER appreciates

The assumption that YRER is approximately zero is likely in a circumstance where the
initial trade surplus is small.
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and real private financial wealth ( a P) is greater after changing the composition of
government spending toward nontradable goods.

(2) A Change in Income Tax (tP)

For a given value of real private financial wealth (ap), an increase in income tax
(tp), reduces demand for nontradable goods and leads to an excess supply in the
nontradable-goods market. Thus, RER depreciation, i.e. a decrease in the nontradable
price, is required to restore the equilibrium of nontradable-goods market. RER = 0 locus

shifts upward to [RER = 0]' as in Figure 2.3. Similarly, at the initial value of aP, an
increase in t P lowers the asset accumulation of the private sector, thereby creating excess
supply in the asset market.

Hence, RER depreciation is also required to restore the

equilibrium in the asset market of the private sector. The

aP = 0

locus shifts upward to

1

[aP

= 0] (Figure 2.3).

The effects of changes in tP on RER from both loci are expressed

as follows:

I

dRER
dt p RER=O

dRER

I

dtp Clp=O

=

(1-e)c
>O
c3 (1- e) a p + e(l ~ e) C + (1- e) c; yRER - YN ,LLN ,OJ (OJ + OJ RER)
2

(1-e)

=

>O

r*(1-e)2ap+e(1-e)c+[1-(r* +P;)Lr](1-e)YRER-YN,LLN,OJ(OJ+OJRER)

Since the marginal propensity to consume with respect to disposable income is
less than one ( c; < 1), the real depreciation required to clear the nontradable-goods
market falls short of what is needed to restore the original level of private saving, i.e. the
upward shift of aP = 0 locus is greater than that of RER = 0 locus (Figure 2.3). The new
equilibrium occurs at point B, with a lower value of real private financial wealth ( a P) and
a depreciation of RER.

35

Figure 2.3: An Increase in Tax
RER
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(3) A Change in Technological Progress in the Tradable Sector ( lJI)

Technological progress in the tradable sector ( lJI) would lead to a new
equilibrium in the nontradable-goods and asset markets, which represents an appreciation
of RER. 9 For a given value of real private financial wealth (ap), an increase in lJI
requires a real appreciation to attract resources to the nontradable sector and to restore
equilibrium in the nontradable-goods market. This is because when the tradable sector
experiences greater productivity growth ( e.g. lowered production cost) than the
nontradable sector, the former facing a given level of world prices will expand production
to take advantage of its favourable cost condition.

This could incur cost to the

nontradable sector thereby raising the nontradable price.
downward (Figure 2.2).

9

Thus, RER = 0 locus shifts

Meanwhile, for a given value ap, the increase in lJI also

Technological progress referred to here is the product augmenting (or Hicks-neutral)
technological progress. As argued by Neary (1988) and Connolly and Devereux (1995), if
technological progress takes place in the enlargement of supply of factor inputs, its impact on the
nontradable price and RER are ambiguous. In this circumstance, such technological progress can
be regarded as the exogenously driven increase in factor availability. Despite the positive effect
on the price of nontradable goods, an increase in the supply of factor input can either increase or
decrease the supply of nontradable goods. It depends on the nature of factor intensity of
nontradable goods; i.e. whether or not its production is the enlarged-factor intensive. This is the
well-known concept of the Rybczynski theorem.
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encourages the private sector to accumulate more assets so that a real appreciation is also
required to restore the equilibrium in the asset market.

The

aP= 0

locus also shifts

downward (Figure 2.2). Magnitudes of these shifts are given by

dRER

I

=

-[

c3(1- e)

d If RER=O

dRER

I

c;(l- B)Yv, -

<O

YN,LLN,w O) v, ]

a p + e(1- e) C + (1- e) c; yRER - YN,LLN,uJ ({J) + {J) RER)

-{[1-(r' + A'.)4 ](1-e)~ -lj,,,LLN,wO)v, ]

=

dlj/ ap=O

<

/(1-e)2 ap + ~l-B)C +[1-(r* + ~)4 ](1-e)YRER -YN,LLN,uJ (m+ {J)RER)

0

[1-

(r * + fa; )Lr] > c; ,

the downward shift in

The effects on RER

= 0 and aP = 0 loci

are to some extent similar to that

Because C3 >
dominant.

2

r* and

a =0
P

is

illustrated in Figure 2.2. The new equilibrium occurs at the point where RER appreciates
and real private financial wealth (ap) increases. This outcome is widely known as the
'Harrod-Balassa-Samuelson' effect (Balassa, 1964; Samuelson, 1964)

(4) A Change in World Interest Rate (r'")

The first response of an increase in the world real interest rate (r *) is an
immediate increase in the domestic interest rate according to the uncovered interest parity
condition.

As a result, the private sector accumulates more assets, and the RER

appreciation is needed to restore the equilibrium in the asset market. On the other hand, a
higher interest rate would lower demand for nontradable goods, thereby resulting in
excess supply in the nontradable-goods market. This leads to the RER depreciation. All
in all, an increase in the world interest rate causes the RER = 0 locus to shift upward
whereas the

aP= 0 locus shifts downward (Figure 2.4).

dRERI

dr'" RER=O

=

-(1-e)c2
C3(l-B)2a p +B(l-B)C+(l-e)c;YRER -YN,L LN,uJ (m+m RER )

>O
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~I
dr

ap=O

-(ap - L -(r* +~)Lt )(1- e)

[

l

.

r*(1-e) ap +b(l-B)C+ l-(r*+~)4 (l-B)YRER - ~ ,LLN,w(OJ+OJRER)
2

<0

Figure 2.4: An Increase in World Real Interest Rate
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The new equilibrium is changed from point A to point B (Figure 2.4). It exhibits
a higher value of real private financial wealth and . a lower value of RER (RER
appreciation). Interestingly, the new saddle path may lie either above as illustrated in
Figure 2.4 or below the original equilibrium at point A, depending on the relative
magnitudes of the shifts in

aP = 0 and

RER

= 0 loci.

This could lead to a different

dynamic adjustment of RER. If the saddle path is above the original equilibrium at A as
in Figure 2.4, RER would begin with depreciation, and then gradually appreciate to the
new steady-state value at point B. This implies that the real depreciation required to
restore equilibrium in the nontradable-goods market is likely to outweigh the need for
real appreciation required to restore the initial level of private saving. This situation is
more likely when private spending is highly sensitive to the real interest rate ( C2 is large
in absolute value), and when real private financial wealth is initially low. 10

10

A situation where the saddle path is above the point A (figure 2.4) is consistent with the
theoretical prediction from other studies (e.g. Edwards, 1989a and 1989b ). As argued by
Edwards (1989a and 1989b), an exogenous change in the world interest rate could affect the
economy through a change in the world discount rate. An increase in the world interest rate
causes the discounted factor to decline, making future consumption less expensive. Consumers
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( 5) A Change in the World Price ( P;)

The effect of a change in the world price ( P;) on the steady-state value of RER is
ambiguous, depending on the magnitude ofreal money balance (L(i, Y) =M I P) and the
transaction cost associated with changes in real money balance((r* + P;)LJ, whose value
is negative.

If L(i, Y) is greater than ((r* + P;)LJ, the real depreciation is needed to

restore a reduction in the real value of private financial wealth. The change in the world
price will not affect the RER = 0 locus but affect the

aP = 0 locus.

The effect is as

follows:

I

dR~R
dPT a p =O

= '

(L: (r'_: P;)L;' )

2

r (l-B) ap+B(l-B)c+[l-(r +Pr)Lr](l-B)YRER-YN,L LN,cv (cv+cv RER)

When L + (r * + i{ )Li' > 0, the

aP = 0

locus shifts upward and at the new

equilibrium, an increase in the world price leads to the RER depreciation associated with
a contraction in real private financial wealth ( aP ).

(6) A Change in International Transfers (Tr)

International transfers (Tr), in particular migrant remittances and foreign aid, are
important for many developing countries by the well-known 'transfer' problem and the
role of home bias.

The model developed so far can capture its effect on RER by

regarding a change in international transfers as the change in household income. They
would appear as an additive term in the household's budget constraint in equation (2.33).

are likely to consume more in the future but less in the current period including nontradablegoods consumption. This reduces pressure on changes in the relative prices between tradable and
nontradable goods in the current period. Thus, it would result in the RER depreciation.
Nevertheless, in the future , the nontradable price tends to increase and result in the RER
appreciation.

=±
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This will affect the dynamic of private sector saving (ap) in equation (2.34). Therefore,

aP can be written as follows:

ap

= RER -(I-B) { Y(RER,w )-ciY(RER,w)-tp, r' +(1-B)RER,

RER(I-B)ap]-tp}
(2.50)

+ r*a P-(r* + fa;)RER -(i-e)L[r* + fa;, Y(RER, IJI)] + RER-( i-e)Tr

From equation (2.50), this implies that the behaviour of private asset
accumulation also depends on the transfers (Tr). Thus, equation (2.47) can be rewritten
as follows:

Clp = r[ap, RER, GN, fp,
where y 8

=

By
8Tr

=l > 0

ljl,

r*, fa;, Tr]

and the derivative is evaluated at RER = l

An increase in Tr will affect only

I

dRER
=
dTr ap=O

(2.51)

aP = 0 locus and its effect on RER is as follows:

•

/(1-e)

2

-(1-~e)

<0

ap+e(1-e)c+[1-(r +Pr)Lr](l-e)YRER-YN,LLN,OJ (OJ+OJ RER)

_Figure 2.5: An Increase in International Transfers
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1

The above derivative points out that

aP = 0 locus shifts downward to [aP = 0] as in

Figure 2.5. The equilibrium moves from point A to point B where RER appreciates and
private financial wealth ( a P) increases.

(7) A Change in Capital Inflows

A common ·feature of capital inflows and transfers is that they permit an
expansion of real private financial wealth in the short run, but they can have different
effects on RER in two important respects (Montiel, 1999). First, the volume of capital
inflows is an endogenous variable that can be influenced by internal and external
economic factors. Hence, the effect of capital inflows on RER depends on the sources of
the shock that triggers the inflows.

Second, unlike transfers, capital inflows create

repayment obligations in the long run. Such obligations will also affect the steady-state
value ofRER.

The effect of capital inflows seems to be equivalent to the effect of a fall in the
world interest rate. As demonstrated earlier, a reduction in the world real interest rate
induces the RER

= 0 locus to shift downward while the aP = 0 locus shifts upward. With

the assumptions that the initial value of real private assets is low and the private
consumption is highly sensitive to the real interest rate, the RER
downward with a greater magnitude than the upward shift of the

=0

locus shifts

aP = 0 locus.

The result

is opposite to that in Figure 2.4, moving from point B to point A. An increase in capital
inflows as a reduction in the world real interest rate firstly results in the RER
appreciation. And then, RER will gradually depreciate to attain the new equilibrium with
a lower level of private wealth ( a P ). Unlike transfers, repayment obligations lead to
RER depreciation in the long run.

41
(8) A Change in Terms of Trade

So far, the determinants of RER have been examined using a two-sector model.
To examine the effect of a terms of trade change, the model must be further
disaggregated from tradable goods (Yy.) into exportable (Yx ) and importable (YrM) goods.
It is assumed that each is produced by a fixed, sector-specific factor, and homogenous,

perfectly mobile labour. It is also assumed that there is no technological progress in the
tradable sector.

Let

K

denotes the terms of trade, defined as the relative prices of

exportable in terms of importable goods.

RER is redefined as the relative prices of

importable in terms of nontradable goods. For simplicity, it is assumed that exportable
goods are not consumed domestically.

From this new setting, the equilibrium in the labour market is given by equation
(2.52) instead of equation (2.17).

1

Lx( OJK- ) + LIM( OJ)+ LN( OJ· RER) =

where

OJ

w,K=p

=-

_K_ ,

~M

I

(2.52)

P.

RER = _!!:1_, and L x and LIM denote the labour employed for
PN

~M

exportable and importable production, respectively.

Thus, the real wage that clears the labour market is given by,

OJ=

with

m(K, RER)

am

LX (J) OJK- 2

8K

(Lx,wK- +LIM ,w +LN ,w ·RER)

=-=

OJ
K

(2.53)

1

'

>0

Substituting the sectoral labour demand function into the representative
production function in each sector, we get
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Yx

1

(2.54)

)]

= YrM[LIM( aJ ( K' RER))]

(2.55)

YN = YN[ LN( w(K, RER) · RER)]

(2.56)

YrM

with

= ~r[ Lx( w(K, RER)K-

dYx
dK = YX,lxLX,uJ [ -(j)K-2 + K-l(j)] > Q
dYrM
--dK
--= Y.IM,L,MLlM ,WaJK < 0
dYN
~=Y.
dK
N,LN LN,o./OKRER < O

From equations (2.54)-(2.56), total output can be rewritten as follows:

with

PY= PxYx + ~MYrM + PNYN

(2.57)

Y = RER(i-e)[KYX + Y.IM + Y.N RER- 1 ]

(2.58)

Y= Y(K, RER)

(2.59)

I:-= ay = Yx > 0
8K

at the initial K = RER

= l.

From equations (2.53) and (2.59), the rate of changes in RER (KER) and private
asset accumulation ( aP) can be rewritten as,

Clp = r[ap, RER, GN, tp, r*,P;,K]

(2.60)

= <!>( ap, RER, GN, tp, r*, K)

(2.61)

RER

with

r

2

= aiER = (1- B)r'ap + ec + [1-(r * + jt)L
]YRER - [YN,LJN,uJ
((j) +
(j) RER)
T
Y
(
)
1-B

l>

Q
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a
·
r = a:=
[1-(r'
7

~
L m
+ ~M )Lr Ji: - NLN N,OJ K > 0

<D _ ~ _ YN,LNLN,w [@ +@ RER]-(1- e)CIYRER
2

-(1-e)' C,ap -B(l-B)C
(1-e)2c2
>O

-0RER-

ct> =

o<t>

6

aK

J YNLN LN,OJ mK -(1- e)c;i: t 0
(1-

e)2 c

2

The effect of a change in the terms of trade is given by,

dRER

I

-[(1-e)c1~ -YN,LLN,OJmK]

=

c3 (1 - e )2 a p + e( l -

d K RER=O

dRER
dK

. <0

e) C + (1- e) c; yRER - YN ,LLN ,OJ (m + m RER)

I

= •
-[(1-e)[i-(r· ~P;~~r]YRER-YN,LLN,wmK]
<O
2
ap=O r (l-B) ap + B(l-B)C + [1-(r + PT )Lr ](1-e)YRER -YN ,LLN,OJ (m + m RER)

Since 1- c;

(r 7 / r 2 ) > ( ct> 6 I ct> 2 )

- (r* + A~ )Lr > 0,
.

C3 > r*, and YRER is approximately zero

This implies that the magnitude of downward shift of

is greater than that of RER

= 0 locus as depicted in Figure 2.6.

11

,

a = 0 locus
P

The improvement in terms

of trade creates excess demand in the nontradable-goods market so that RER appreciates.
Meanwhile, the higher real income from the terms of trade improvement will induce the
private sector to save more. At the new equilibrium, private wealth is higher and RER
appreciates (from point A to point B). 12

11

See full discussion of these three assumptions and their interpretation above.
Figure 2.6 suggests that the improvement in terms of trade is associated with the longrun RER appreciation, which is the relative prices of importables to nontradables (referred to as
importable RER). Nevertheless, the effect on the long-run exportable RER, defined as the
relative prices of exportables to nontradables, RER · K , is ambiguous. It can either depreciate or
appreciate, depending on the size of income effect of the change in terms of trade on consumption
of nontradable goods. If the terms of trade improvement generates a sufficiently large income
effect, an increased demand for nontradables could cause the nontradable price rises more than
the exportable price. The long-run exportable RER also appreciates.
12
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Figure 2.6: An Increase in the Terms of Trade
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(9) A Liberalization of Commercial Policy

To illustrate the effects of a liberalization of commercial policy on RER, a
liberalization of commercial policy is modeled as a reduction in export subsidy through a
change in terms of trade. 13 However, unlike the case of a terms of trade shock, an
increase in the price of exportables is associated with a subsidy that has to be financed by
government. This leads to an increase in tax liability that is equal to amount of subsidy
expense. Suppose the subsidy rate is equal to 8 (0 < 8 < 1), then the subsidy expense
that equals the tax liability is 8 · Px~'< . With this new setting, total output in equation
(2.57) can be rewritten as,

PY= PxYx + ~ MYIM + PNYN -8 · PxYx
Y = RER(i-e) [(1-8)KYx +

with

~

13

~ M

+ YNRER- 1]

(2 .62)
(2.63)

= (1- 8)Yx > 0

A liberalization of commercial policy can be considered in terms of a reduction of
import tariff. A number of studies (e.g. Dornbusch, 1974; Edwards and van Wijnbergen, 1987;
Edwards, 1988, 1989a, and 1989b; Khan and Ostry, 1992; Stein et al. , 1995) point out that an
increase (decrease) in tariff causes the equilibrium RER appreciation (depreciation). In
particular, Khan and Ostry (1992) assert that for a nominal good, reducing the tariff on import
necessarily leads to the equilibrium RER depreciation.
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A reduction of export subsidy is equivalent to a reduction in terms of trade (i.e. a
decline in export prices).

The rate of changes in RER ( KER) and private asset

accumulation (ap) can be written as in equation (2.60) and (2.61). The result is opposite
to that in Figure 2.6.

A liberalization of commercial policy induces both ciP = 0 and

RER = 0 loci to shift upward, with the greater magnitude felt in the former. Hence, RER
depreciates. Note that because I:-(= (1- c5)Yx) in this scenario is less than that in the case
of terms of trade(I:- = Yx), the magnitude of upward shifts of loci ciP = 0 and RER = 0 is
smaller in this case.

2.3.4

Nominal Factors

Apart from the nine real factors discussed above, there are other nominal variables that
could make RER temporarily depart from its steady-state value. Such variables can be
grouped according to an exchange rate regime. For simplicity, an exchange rate regime
here is divided into two regimes -

fixed (pegged) and freely floating.

14

2.3.4.1 A Fixed (Pegged) Exchange Rate Regime

Under a fixed (pegged) exchange rate regime, the nominal exchange rate is
determined by the authority and is maintained by direct intervention in the foreign
exchange market. Under this regime, the authority commits to maintaining the nominal
exchange rate at a targeted level.

The discrete intervention by changing the nominal

exchange rate target, particularly the nominal devaluation, is the key nominal factor that
influences the movement of RER in this regime.

14

Even though an absolutely fixed exchange rate regime, such as dollarisation, monetary
union, and currency board is not explicitly mentioned, the determinants of RER in those regimes
are similar to a fixed (pegged) regime, except that authorities cannot discretionarily change the
nominal exchange rate. Moreover, in the other intermediate regimes that allow some flexibility,
such as a managed float, a set of nominal factors affecting RER combine factors under both fixed
(pegged) and freely floating exchange rate regimes. The relative importance of each factor would
mainly depend on the degree of exchange rate flexibility the country in question allows.
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Consider the effects of nominal devaluation that is announced and simultaneously
implemented. As in the system of equations (2.48), the RER = 0 and

aP = 0

directly affected by the nominal devaluation, thus neither loci moves.

loci are not
Instead, the

devaluation will increase the domestic currency price of tradables and then decrease the
real value of private wealth measured in terms of tradable goods, i.e. a P declines to a~ in
Figure 2.7. This creates excess supply of nontradable goods. The economy temporarily
moves from point A to point C and moves further back along the saddle path

ss' in

Figure 2. 7. The economy does not settle at point B because the real depreciation implies
the relative lower price of nontradables, thereby creating their demand. However, the
depreciation cannot be sufficient by itself to clear the nontradable-goods market. The
positive effect on demand for nontradable goods is reinforced by the drop in real interest
rate.

Since the private agent with perfect foresight expectations foresees that RER is

going to further appreciate along the saddle path

ss' , the real interest rate must drop

on

impact. Both of these forces help to absorb the initial excess supply of nontradables and
the economy will be at point C instead of B.

Figure 2. 7: A Nominal Devaluation
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At point C, which is still on the right-hand side of

a = 0 locus,
P

the private sector

still wants to accumulate more assets, thereby pushing RER continuously appreciated
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back to the initial equilibrium at point A. A nominal devaluation has no long-run real
effect in the model, i.e. the steady-state equilibrium is not changed by devaluation.

The initial real configuration of the economy will never be restored after a
nominal devaluation unless that configuration happens to be one of new equilibrium. For
example, from an initial position such as point D in Figure 2. 7, a nominal devaluation
would move the economy directly and permanently to point A. This is a use of a discrete
intervention to rectify a RER overvaluation (or inflationary problem). Nonetheless, there
are two main situations where a discrete intervention could not rectify RER overvaluation
or inflationary problem.

Firstly, in a specific circumstance where the initial stock of

reserves is low, many studies ( e.g. Krugman and Taylor, 1978; Krugman, 1979; Obstfeld,
1986; Edwards, 1988 and 1989b) point out that devaluation would not be able to rectify
the RER appreciation in this circumstance.

The devaluation may lead the public to

anticipate a balance of payments crisis that will create pressure for further nominal
exchange rate depreciation.

This is likely to lead to a further jump in the nominal

exchange rate. Throughout this adjustment path, reserves are being lost, and RER is still
out of equilibrium.

Secondly, when the nontradable sector uses a high proportion of tradableintermediate goods, a large nominal devaluation may achieve only a minor real
devaluation. This is because there is a substantial and immediate exchange rate passthrough of tradable-intermediate inputs to the domestic production cost of nontradable
goods.

In this case, the potential benefits from the devaluation are likely to be

overshadowed by the contractionary wealth effect (Krugman and Taylor, 1978; Obstfeld,
1986).

So far, the model developed is based on three important assumptions. Firstly,
wage-price flexibility is assumed. 15 Secondly, the law of one price holds for the tradable
15

The wage stickiness in this study refers to nominal wage stickiness rather than real
wage stickiness. This seems to be a more plausible assumption, particularly in developing
countries where workers could not renegotiate the wage rate immediately after a shock
(Rosenaweig, 1988; Fortin et al., 1997; Agenor and Aizenman, 1999).

48
sector. Thirdly, it is also assumed there are no tradable-intermediate inputs for producing
nontradable goods. These three assumptions do not necessarily hold in reality. Relaxing
the second and third assumptions allows the interrelationship between the prices of
tradable and nontradable goods, and this would make the net impact of the RER
determinants far more complicated.

In particular, when the law of one price of the

tradable sector is violated, changes in domestic demand and cost could influence the price
of tradable goods.

Similarly, the presence of wage-price rigidity could prolong the

process of restoring equilibrium and alter the magnitude of RER and other economic
variables in response to shocks.

2.3.4.2 A Freely Floating Exchange Rate Regime

In a freely floating exchange rate regime, there is no direct intervention by the
central bank in the foreign exchange market.

The nominal exchange rate changes

according to market forces, i.e. demand for and supply of foreign exchange.

Any

changes of the nominal exchange rate could have an impact on the economy when there
exists wage-price rigidity.

In the presence of wage-price rigidity, movement of the

nominal exchange ·rate is likely to dominate changes in relative prices, and thus the
movement in RER closely mirrors the nominal exchange rate. 16

This implies that

nominal factors affecting movement of the nominal exchange rate can move the actual
RER from its steady-state value.

The key nominal factor that affects the nominal exchange rate and also RER in
this regime is monetary disturbance.

For example, an expansionary monetary policy

could lead to depreciation of the nominal exchange rate and RER.

Such a monetary

policy stimulates domestic demand and results in output expansion. The expanded output
leads to an increase in demand for foreign exchange through the widened investment16

In fact, the magnitude of its dominance depends on the degree of product heterogeneity
(Bruno, 1978; Corbo, 1985). For a less degree of product heterogeneity, the law of one price is
likely to hold and a change of exchange rate completely passes through on the domestic prices of
tradable goods. By contrast when a product exhibits higher degree of product heterogeneity, the
law of one price is unlikely to hold so that the price of tradable goods partially depends on the
nominal exchange rate.
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savmg gap.
outflows.

17

Moreover, a reduction in domestic interest rate also leads to capital
A shortage in foreign exchange induces depreciation of the nominal

exchange rate. With the presence of wage-price rigidity, depreciation of the nominal
exchange rate leads to RER depreciation.

Theoretically, monetary policy can influence RER only in the short run. In the
long run, where domestic wages and prices can fully adjust, its influence will be diluted.
In other words, an increase in aggregate demand resulting from monetary expansion

would gradually increase domestic prices. This would reduce real money balance and the
initial RER depreciation. Eventually, there is no impact on RER. This is referred to as
the long-run monetary neutrality.

Where a floating and an 'incredible' fixed exchange rate are concerned, the model
needs to incorporate the agent's expectations toward the movement of the exchange rate.
Such expectations play a key role in influencing its dynamics. Especially, where the
country's exchange rate regime approaches a freely floating regime as wen as where
capital flows are freely mobile across countries, the expectations of economic agents play
an important role in explaining short-run movement in the nominal (and real) exchange
rate (Carden, 1994). The well-known work incorporating dynamic expectations is the
rational expectations model developed by Dornbusch (1976), i.e. the 'Dornbusch
Overshooting' model. 18 The model postulates that policy or exogenous shocks cause
instantaneous responses of the nominal exchange rate whose magnitude is greater than
that which should occur in the long run. In other words, there exists an 'overshooting' of
the nominal exchange rate in the short run when · economic agents take all available
information to form their expectations or have rational expectations under unanticipated
shocks.

The monetary expansion under this expected formulation generates more
17

Note that even though the directional impact of a change in monetary policy to nominal
exchange rate is not conditional on a degree of capital mobility, such different degree can alter
the magnitude of currency adjustment. That is, the higher the degree of capital mobility the
greater the depreciation and the faster the speed toward the new equilibrium. This is because
capital flows respond more rapidly to interest rate changes than domestic demand, particularly
investment expenditure (Corden, 1981 ).
18
See also in Frankel (1979), Mussa (1982 and 1984), Obstfeld and Rogoff (1984,
1995b ), and Obstfeld and Stockman (1985).
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nominal exchange rate depreciation than that under static expectations, so that within
wage-price rigidity, the magnitude of RER depreciation is greater than that of static
expectations as a result of (unanticipated) monetary expansion. The recent empirical
literature (e.g. Ericsson and Irons, 1995; Linde, 2001; Roberts, 2001; Estrella and Fuhrer,
2002), however, casts doubt on the presence of rational expectations. Agents might to
some extent have a different form of expectations.

This would result in different

movements of the nominal exchange rate as well as RER.

2.4 Methods for Estimating RER
So far this chapter has developed the theory of RER determination. There are nine key
real variables that have potential to affect a steady-state value of RER and key nominal
variables causing short-run deviations from its steady-state value.

This final section

surveys the empirical studies attempting to test some of these hypotheses, in order to
place the empirical analysis of this thesis in context. There are three main methods for
undertaking an analysis of RER determination, namely a reduced-form-equation
approach, a structural vector autoregressive (SV AR) approach, and the multi-structuralequations approach. Each method suits a different purpose. Appendix 1 summarizes a
number of empirical works using these three approaches.

The reduced-form-equation approach is appropriate for determining the factors in
influencing the movement of RER. Such an approach sets RER as a dependent variable
while independent variables are set according to the analytical framework developed
above, such as government spending, terms of trade, productivity, commercial policy,
capital inflows, nominal devaluation, and money supply. This method is straightforward
and can be used in determining the factors influencing RER and revealing RER
misalignment within th~ long horizons.

It is worth noting that RER misalignment is generally defined as the deviation of

actual RER from its long-run (steady-state) RER.

The actual RER observed at any

moment may be influenced by various factors that may prove to be transitory, e.g.
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speculative bubble factors, actual values of predetermined variables that differ from their
long-run values, and the transitory movements in both policy and exogenous variables.
By contrast, the long-run (steady-state) RER is a function of the steady-state values of
predetermined variables, and the permanent and sustainable values of policy and
exogenous variables that result in simultaneous attainment of internal and external
balances. However, some studies (e.g. Clark and MacDonald, 1998; Maeso-Fernandez et
al., 2002) refer to RER misalignment as the deviation of actual RER from its short-run

equilibrium RER. The short-run equilibrium RER refers to the value of RER that would
be observed in the absence of speculative bubble factors, but the value depends on shortrun . fundamentals, such as the actual values of predetermined variables, and actual and
expected future values of policy and exogenous variables.

In addition, RER

misalignment could be considered as the deviation of actual RER from its desired longrun (steady-state) RER, which is estimated from condition on optimal values of the policy
variables, permanent values of the exogenous variables, and the steady-state values of the
predetermined variables (Lim, 2000).

As argued by Maeso-Fernandez et al. (2002), it is far from easy to estimate the
equilibrium exchange rate precisely and to come up with one agreed relationship. This
could be because different studies could have a different set of explanatory variables
and/or use different techniques to extract the cycle components from the permanent and
sustainable values of real variables (e.g. Beveridge-Nelson, Hodrick-Prescott filter,
moving average, Gonzalo-Granger decomposition technique). This difficulty gives an
idea of how complicated it can be to derive exact quantification of the amount of
misalignment of currency.

The SVAR approach examines how real and nominal shocks such as productivity
shocks and monetary shocks impact on the dynamics of RER. The shocks can potentially
be inferred from the joint behaviour of the underlying variables characterized by a vector
autoregression. The underlying shocks are identified by imposing a long-run neutrality
restriction in the model. In this context, criteria to separate real and nominal shocks are
that only real shocks are restricted to have a permanent impact on the RER level. Despite
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no explicitly structural linkages, the key theoretical framework to identify the impact of
shocks on concerning variables, particularly RER, is based on the Mundell-FlemingDornbush model, i.e. in the short run, prices adjust sluggishly to demand, money, and
supply shocks, but it embodies the long-run properties once prices fully adjust to all
shocks.

This method is more flexible than a reduced-form-equation approach when a
study aims to decompose sources of RER fluctuations, especially when a country pursues
the floating exchange rate regime.

The reduced-form-equation approach is unable to

decompose the impact of shocks on the nominal exchange rate as well as the domestic
price level to changes in RER. The decomposition is valuable for policymakers to gain
insight into the direction of these two variables. However, both reduced-form-equation
and SVAR approaches could not well capture the economic structures in determining
RER so that they cannot do well the policy simulations. The behavioural invariance to
alternative policy setting environment (i.e. Lucas Critique) cannot be explored under
these methods.

The multi-structural-equations (economy-wide modelling) approach determines
the movement of RER through a system of equations composing several components of
the economy like the analytical model developed in Section 2.3.

The RER is an

endogenous variable that is determined directly from changes in price, exchange rate,
domestic demand and costs.

This allows us to examine the various channels through

which any shocks can affect RER and other macroeconomic variables.

Because the

economic structure is captured well under this approach, it is a valuable tool for
undertaking policy simulations. 19 In particular, this method can be used for simulating
19
·

Note that the multi-structural-equations approach can also be used to determine the
long-run (steady-state) RER.
See, for example, Williamson (1994) (referred to as the
Fundamental Equilibrium Exchange Rate: FEER), Bayoumi et al. (1994) (referred to as the
Desired Equilibrium Exchange Rate: DEER), Haque and Montiel (1999) and Detken et al.
(2002). However, this approach tends to be used to reveal the long-run (steady-state) RER only
with the short horizons. In addition, using this approach in determining the long-run (steadystate) RER is highly sensitive to the normative assumptions of how the internal and external
balance conditions are identified. This implies each model could generate different outcomes
when these assumptions are different. See more details in Williamson (1994), and Haque and
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various shocks, including changes in exchange rate and capital account policy regimes.
However, compared to the above two methods, this method is time consuming and
requires a major research effort in macroeconomic model building. Since the scope of
economic interactions is greatly taken into account, it requires the estimation of a large
number of additional behavioural parameters, which might lead to more parameter
uncertainty in the model.

2.5 Conclusions
This chapter develops a framework for analysing the movement of the real exchange rate
(RER). It was found that when the assumption of the law of one price of tradable goods
does not hold, it is more appropriate to construct separate indices to capture 'internal' and
'international' competitiveness. In this study, we referred to as the internal and external
RERs concepts, respectively.

A dynamic general-equilibrium model is developed, covering prices, supply side
(production and labour market), demand side (private and public) and money market.
The model provides a unified framework to combine key determinants of RER. The
model points out that a set of RER determinants can be widely divided into two groups of
factors, i.e. real and nominal factors. The real factors affect the long-run (steady-state)
value of RER while the nominal factors tend to temporarily depart the RER from its longrun (steady-state) value. These factors affect RER as a result of their interaction with
other economic factors in the model.

In addition, in some cases, the direction and

magnitude of these factors on RER cannot be fully generalized. Instead, they will be
influenced by a number of country-specific factors, such as the degree of product
heterogeneity of domestic produced goods compared with international markets, the
presence of wage-price stickiness, and some institutional factors. Thus, to attain a more

Montiel (1999). This would be a reason why most empirical studies prefer the reduced-formequation approach in estimating the long-run (steady-state) RER and revealing RER
misalignment.

54
precise analysis of the RER determination, an in depth country specific analysis is needed
in order to take all of these features into consideration.

Finally, this chapter surveys empirical methods for estimating the movements of
RER.

It was found that the multi-structural-equations approach can capture well the

economic structure and key linkages of how RER is determined, compared to the
reduced-form-equation approach and a structural vector autoregressive (SV AR)
approach.

This method is a valuable tool for undertaking policy simulations, and in

particular, can be used for simulating various shocks, including changes in exchange rate
and capital account policy regimes.

Appendix 1
Some Empirical Studies of RER Determination
Model characteristics
(Countries and period, real exchange rate used,
explanatory variables, and econometric technique)

Author

Results

1. A Reduce-Form-Equation Approach
Edwards
(1988)

1.

2.

3.

4.

Edwards
(1989b)

Ghura and
Grennes
(1993)

1.

2.
3.
4.
1.
2.
3.

12 developing countries Brazil, Columbia, El
Salvador, Greece, India, Israel, Malaysia, the Philippines,
South Africa, Sri Lanka, Thailand, and Yugoslavia.
(1960: 1-1985:4)
WPI in the United States adjusted by nominal exchange
rate (domestic currency to US · dollar) to domestic CPI
(WPI-CPI based index bilateral RER)
Nine explanatory variables - terms of trade, government
consumption, tariff, capital inflows, technological
progress, excess supply of domestic credit, fiscal deficit
to Jagged high power money, the rate of growth of
domestic credit, nominal devaluation, the spread in .the
parallel market, and lag of RER.
The estimation is performed using instrument variables
on a fixed-effect procedure, with country specific dummy
variables included in each regression.
Chile (1977:1-1982:4)
WPI-CPI based index bilateral RER.
Net capital inflows, terms of trade, productivity, and
devaluation dummy.
Error correction model is applied.
33 countries in Sub-Saharan Africa. (Annual data for the
period 1972-87)
WPI-CPI based mdex bilateral RER.
Terms of trade, capital inflows, productivity (represented
by trend), openness, excess domestic credit, and nominal
devaluation.

1.

2.

3.

4.

The results provide support to the view that short-run movements in RER respond
to both real and nominal variables. In most regressions, an increase in measures
of macroeconomic policy - the excess supply of credit, the fiscal deficit ratio, .
and the rate of growth of domestic credit-"--- leads to RER appreciation.
In terms of real fundamentals, an increase in terms of trade and tariff significantly
leads to RER appreciation while others are statistically insignificant. In addition,
an increase in parallel market spread also leads to RER appreciation.
The ·result suggests that the nominal devaluation can depreciate RER and such
devaluation will be transferred in a less than one-to-one real devahiation in the
first year.
A coefficient of lagged RER is quite low, but significantly different from zero . . A
low value of this variable indicates that in the absence of other intervention, the
actual RERconverge very slowly toward their long-run (steady~state) level.

1.

Increases in capital inflows and terms ·of trade lead to RER appreciation whereas
the productivity improvement and nominal devaluation cause real depreciation.

1.

All the estimated coefficients are significant and have the expected theoretical
signs. RER becomes appreciated with 1) an improvement in terms of trade, 2)
capital inflows, 3) a decrease in-openness, 4) an increase in domestic credit, and 5)
an improvement in technology. The effect of nominal devaluation is to depreciate
RER.

(contd.)
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A!)_pendix 1 (contd.)
Author

4.

· Model characteristics
(Countries and period, real exchange rate used,
explanatory variables, and econometric technique)
Instrument variables technique with pooled time-series
and cross-section data and country-specific dummies to
allow for a fixed-effect are applied.

Results

2.

3.

4.

Elbadawi
(1994)

1.
2.
3.

4.

Chile, Ghana, and India (Annual data for the period
1967-90).
WPI-CPI based index multilateral RER.
Tenns of trade, net capital inflows, openness, government
spending, trend (productivity), domestic credit, and
nominal devaluation
Engle Granger cointegration is applied

1.

2.

The parameters of the estimated equation of RER together with the ·sources of
misalignment are used to construct RER misalignment.
The sources of
misalignment consist of excess domestic credit, excessive net capital inflows, and
excessively inward-oriented trade strategies.
·
There was a wide v.a riation of misalignment - ranging from 6.2 for Botswana,
with the fastest growth in the region, to 145.6 and 151.7 for Uganda and Ghana,
with the slowest growth in the region.
Some general relationships between misalignment and the macroeconomic
performance can be noted.
First, the adverse effect of misalignment on
macroeconomic performance is confirmed by all measures .of misalignment.
Second, the adverse influence of misalignment .on exports . and imports is
confirmed.
Third, domestic . investment is also adversely affected by
misalignment.
For Chile, almost all variables are statistically significant and attain expected sign.
Increases in terms of trade, net capital inflows, and government expenditure lead
to the long-run RER appreciation. An increase in productivity and openness leads .
to RER depreciation. Coefficients corresponding to the nominal devaluation and
domestic credit are not statistically significant in the short run. · For Ghana,
productivity, government expenditure, domestic credit, and nominal devaluation
cannot influence RER whereas the rest of explanatory variables give the same sign
as those of Chile. In the case of India, only productivity cannot affect RER in the
long run whereas irt the short run either the government expenditure or nominal
devaluation cannot explain RER.
Beveridge-:Nelson technique and five-year moving average are used to decompose
permanent and transitory in real fundamentals. The long-run RER is calculated
from permanent components of real · fundamentals together with . estimated
coefficients. For Chile, the overvaluation reached a peak in 1973 by more than 50
per cent, followed by considerable undervaluation (31, 40, and 14 per cent) in the .
following three years. For Ghana, the period up to 1976 was characterized by a
real undervaluation, which reached a peak of 20 per cent in 1972. Then a major
reversal took place in 1977, and the currency became overvalued by about 58 per
cent. During tll.e period 1981-83, the accumulation of overvaluation was more
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Author .

Model characteristics
(Countries and period, real exchange rate used,
explanatory variables, anf:I econometric technique)

Results

than 140 per cent. India was devoid of any spectacular episodes except for
1965 and 1986, which witnessed episodes of overvaluation of 16.3 and 10.6
12_~r cent, respectively.
Stein (1994)

1.
2.
3.

4.

Faruqee
(1995)

The United States to G-10 (1975:1-1989:4)
CPI-CPI based index bilateral RER.
U.S growth rate, the G-10 growth rate, the rate of change
of foreign debt, the real long-term interest rate
differentials, and social consumption.
The Johansen cointegration is employed.

The United States and Japan (Annual data for the period
1950-90)
2.
CPI-CPI based index multilateral RER.
3. Stock data of net foreign assets, terms of trade, the
relative prices of tradable to . nontradable goods
(represented the productivity), and labour productivity
4. · The Johansen cointegration is applied.
1.

In the medium run, there are four independent variables ~ the US growth rate, the
G-10 growth rate, a rate of change of foreign debt, and a long-term real interest
rate differentials. An increase in the US growth, a decline in . foreign debt, an
increase in interest rate differentials, and a reduction in foreign growth lead 'to real
appreciation.
2. In the long tun, the evolution of debt is treated as an endogenous variable,
depending on the US growth rate, the G-10 growth rate, the real long-term interest
rate differentials, and social consumption to GDP represented time preference.
Hence, in the long run, the explanatory variables . consist of four variables -the
US growth rate, the G-10 growth rate, the real long-term interest rate differentials,
and social consumption to GDP. An increase in the foreign growth rate and social
consumption leads to the long-run real depreciation. The real ·depreciation is
required to produce a higher trade balance to finance the higher interest payment
on the debt. By contrast, an improvement ·in the US growth and reaf long-term
interest rate differentials leads to the long-run real appreciation.
3. RER and the long-run RER (referred as the NATREX in this study) tracked each
other closely. This means that the movement of RER could be explained by the
real fundamentals in the model.
·
4. There were significant brief deviations of the actual RER from the NATREX, e.g.
during_!~ period 1984-86 due__t<:> S£ec_u1ative and cyclical factors.
1. For the ·United States, both productivity differentials and net wealth are found to
· be relevant. An improvement in these variables appreciates RER.
2. To determine misalignment, a centered three-year moving average of both two
real fundamentals together with their estimated coefficients . is employed to
calculate the trend ·of the long-run RER. Comparing between the actual and trend
RER, one fifth of the variability of the observed RER changes could be attributed
to permanent shocks. Cyclical variation in the dollar RER was much higher since
1973.
1.
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Model characteristics
(Countries and period, real exchange rate used,
explanatory variables, and econometric technique)

Author

Results

3.

Chinn and
Johnston
(1997)

14 OECD countries (Annual data for the period 197091) .
2. CPI-CPI based index bilateral RER.
3. TFP (traded and nontraded goods sectors), government
· spending, terms of trade, income per capita (reflecting
preference), and the real oil price.
4 . Time series and panel cointegration are applied.

Clark and
MacDonald
(1998)

1.
2.
3.

1.

4.

The United States, Germany, and Japan (1960-96).
CPI-CPI based index multilateral RER.
The long-run real fundamentals are terms of trade,
productivity (represented by the relative prices of
nontradable to tradable goods), and net foreign asset.
These variables are regressed with real interest rate
differentials and the ratio of domestic to foreign
government debt (capturing risk premium).
The VECM model is applied.

Fm Japan, the empirical results on the role of labour productivity are robust
whereas other variables . are not significant. When comparing between the actual
RER and its trend, the largest dispari!}'__()ccurred toward the end .o f the sample.
1: It is extremely difficult to find a cointegration relationship between RER sectoral
productivity levels, and government spending in 22 years of data, for an individual
exchange rate. There is more evidence in favour of cointegration when analyzing
panel data. The cointegrating vector contains RER relative sectoral productivity
levels, and government spending ratios. With less certainty, it includes the real oil
price. The co integrating vector may aiso include the terms of trade, income per
capita, although the evidence is more ambiguous.
2. The productivity-based model implied smaller undervaluation of the US dollar
than the PPP-based model.
1. For the United States, all of the variables, except the relative debt, are statistically
significant and have a correct sign. It is noteworthy that the real fundamentals
(referred to as the Behavioural Equilibrium Exchange Rate: BEER) could account
for most of the movement in the dollar, except in 1980-86 that the dollar tended to
exhibit overvaluation. The real fundamentals are smoothed by Hodrick-Prescott
(HP) filter. The dollar seemed to depreciate over this period, exc~pt in 1980c-87
when the dollar exhibited sharp appreciation. When comparing .with the result of
Williamson (1994) in 1990:Ql (referred to as the Fundamental Equilibrium Real
Exchange Rate: FEER), the lower degree of overvaluation was found.
2. For Germany, all of the variables enter with the correct sign except the timevaryingrisk premium, which is statistically insignificant. There were long periods
where the actual RER diverged from BEER. From 1973 through to 1979, the
German mark appeared undervaluation, while from 1991 · to 1996 it appeared
overvaluation. Using ·smoothed values of the real fundamentals obtained from HP
filter, the German mark was overvalued in 1973-79 and 1991-96. When
comparing with Williamson' s result in 1990:1 , the lower degree of undervaluation
was found.
·
·
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Model characteristics
(Countries and period, real exchange rate used,
explanatory variables, and econometric technique)

Author

Results

3:

Baffes et al.
(1999)

1.
2.
3.

4.

Cote d'Ivoire and Burkina Faso (Annual data for the
period 1970-93).
WPI-CPI based index multilateral RER.
Terms of trade, openness, resource balance, investment
share, and foreign price level converted in domestic
currency (reflecting wage-price rigidity)
Error correction and unrestricted error correction model
are applied.

1.

2.

3.

Razin and
Collins
(1999) .

1.

2.
3.

4.

73 developing countries - Sub-Saharan Africa, Middle
East, North America, Asia and Pacific, and Latin
America, and 20 developed countries (Annual data during
the period 1975- 92).
CPI-CPI based index bilateral RER.
A five-year moving average of output per worker, money
growth, terms of trade, long-term capital flows, and the
resource balance. Shocks to output, absorption, and
money supply, which are respectively, yearly deviations
of GDP, absorption, and money supply derived from
fitted ARMA (1 ,1) processes.
The fixed-effect panel regression is applied (separately
regress between developed and developing countries) .

1.

2.
3.

For the Japanese yen, all of the variables enter with the correct sign except the
time-varying risk premium, and all are statistically significant. The magnitude of
both terms of trade and risk premium is greater than in the case of the US and
Germany. The estimated BEER tended to track the actual RER well. However,
during the period 1960-80, the real fundamentals implied the RER appreciation.
Williamson's result suggested a higher degree of undervaluation in 1990: 1 than
this result.
·
Almost all variables are statistically significant and have expected sign. An
increase in terms of trade and investment leads to real appreciation whereas the
others lead to the real depreciation. Foreign price level is restricted to have only
the short-run effect.
Beveridge-Nelson technique, five-year moving average, and resource balance
sustainability are used to decompose permanent and transitory in real
fundamentals. The long-run RER is calculated from permanent components of
real fundamentals together with estimated coefficients.
Cote d'Ivoire had substantial overvaluations in 1985-86 that were generated by
contraction macroeconomic policy. For Burkina Faso, the RER exhibited the
substantial overvaluation in 19 83-8 9.
Long-term trend of net resource balance, and capital inflows are strongly
significant for developing countries but insignificant for developed countries. An
increase in trade surpluses and a decline in long-term capital inflows in developing
countries are associated with the RER depreciation
·
A terms of trade is significantly in both developed and developing countries and
its improvement is associated with mbre appreciated RER.
Positive absorption shocks are associated with RER appreciation in both
developed and . developing countries but the coefficient is larger and more
significant in developing countries. Output shocks appear to matter only in
developing countries (positive shocks are associated with real depreciation)
whereas money shocks enter only in the developed countries (positive money
shock is associated with real depreciation).
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Model characteristics
(Countries and period, real exchange rate used,
explanatory variables, and econometric technique)

Author

Results

4.

The RER were overvalued in most of the LDC regions in 1975-83, the years
leading up to the international debt crisis, with misaligmnent most pronounced in
Sub-Saharan Africa, South Asian and especially Europe and central Asia·. In
contrast, RER were relatively undervalued in all regions 1984-92 ..
Growth model is regressed following Bano and Lee · model (1994). The
explanatory variables consist of per capita GDP, life expectancy at birth, and ·
primary and secondary school emollments, and misalignment, and dummy for
each region. There is a negative relationship between misalignments in particular
overvaluation and economic growth.
.Only net foreign assets to nominal GDP and cumulative sum of interest rate
differentials are ·statistically significant and have correct signs. The results show
that in the long run, a higher level of cumulative real interest rate differentials and
net foreign assets are associated with RER appreciation.
To generate the dynamic misalignment for managed exchange rate regime, the
actual interest differentials were replaced with hypothetical 'sustainable' interest
differentials which described the scenario that the market supports the policy
determining spot rate at . the given inflation rate. The divergence between the
actual and hypothetical series (referred to as the Managed Equilibrium Exchange
Rate: MEER) was clearly shown since 1991.
Increases in terms of trade, productivity, and foreign direct investmentlead to the
real appreciation whereas an increase in world interest rate leads to the real
depreciation. The saving rate is not statistically significant.
Misalignment in this study is divided into two parts. The first deviation is the
current misalignment, which is determined by deviation of the actual RER from
the actual (short-run) equilibrium RER that is estimated by virtue of the actual
values of the real fundamental factors. Second deviation is the .total misalignment
determined by the deviation of the actual RER from the long-run RER basing on
the sustainable value ofreal fundamentals (applying Hodrick-Prescott filter).
RER was relatively closed to the estimated equilibrium RER and sustained
equilibrium RER during the 1997 exchange rate crisis whereas there was longer- ,.
run overvaluation before 1997, and then at the end of the crisis in May 1997 the ·
RER was undervalued.
·

m

5.

Lim (2000)

1.
2.
3.

4.

Frait and
Komarek
(2001)

1.
2.
3.

4.

Thailand (Monthly data during 1988-96)
CPI-CPI based index bilateral RER.
Net foreign assets, terms of trade, the relative prices of
nontradable
to
tradable (reflecting productivity
improvement), government debt to nominal GDP, and
cumulative sum of real interest rate differentials based on
observable inflation rates.
Engle-Granger, Johansen and Phillips-Loreton
cointegration are applied.
Czech Republic 1993:1-2000:4.
CPI-CPI based index bilateral RER.
Terms of trade, productivity, the rate of saving, the world
interest rate, and the foreign direct investment.
The ADLs is applied

1.

2.

1.

· 2.

3.
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Rajan and
Siregar
(2003)

1.
2.
3.
4.

MaesoFernandez
et al. (2002)

1.
2.
3.
4.

Model characteristics
(Countries and period, real exchange rate used,
explanatory variables, and econometric technique)
Singapore (1984:1- 2000:4)
CPI-CPI based index multilateral RER.
Government expenditures, world interest rate, terms of
trade, and productivity (GDP per capita).
The Johansen cointegration is applied.

Euro (1975:1-1998:4)
CPI-CPI based index multilateral RER.
The relative fiscal stance, the real oil price, net foreign
assets, productivity, and real interest rate differentials.
The Johansen cointegration is applied.

Results

1.

2.

1.

2.

3.

MacDonald
. (2002)

1.
2.

3.

4.

New Zealand (1986:1-2000:4)
RER is measured by trade-weighted (5 countries) CPI
between home and aboard, trade-weighted unit labour
cost, trade-weighted producer price, and IMF real
exchange rate
Net foreign assets, labour productivity, the output gap,
terms of trade, and long-term real interest rate
differentials.
The Johansen cointegration is applied.

1.

2.

All . real fundamental variables . except real government expenditure are
statistically significant. The productivity rate is the most significant. An
improvement in productiv1ty ( and terms of trade) leads to real appreciation.
Misalignment can be conducted by comparing the long-run RER (referred· to as.
NATREX) with the actual RER. The results suggest that RER was undervalued
between rnid-1.993 and rnid-1996 before returning to its long-run value
(NATREX) rate in late 1996 and early 1997. The currency did not appear to have
rnisaligrnnent prior to mid-1997. During the period .1997-98, RER was ·
undervalued.
·
The real euro {referred.to as BEER) appears to be mainly affected by productivity
developments, real interest rate differentials, and the external shock drie to the oil
dependence of the euro area.
·
The Gonzalo-Granger decomposition technique is used to indicate which
variable_s drive the common trends of RER (referred to as the Permanent Effective .
Exchange Rate: PEER). These measures of equilibrium exchange rates are rather
similar to BEER, but the PEER beingsmoother than BEER.
.
.
Both BEER and PEER indicated that the euro was close to its real fundamental ·
value (or slightly overvalued) in the 1970s and in the first half of the. 1990s.
Equally they detected a sizeable undervaluation in the first half of the 1980s. The
model suggested that the. euro was undervalued at the end of 2000.
All explanatory variables, except labour productivity and net foreign assets, are
statistically significant. A reduction in real interest rate differentials, output gap,
and terms of trade leads .to real (BEER) depreciation.
The Gonzalo~Granger decomposition technique is used to indicate wliich variables
drive the common trends of RER (referred as the Permanent Effective Exchange
Rate: PEER). These measures of equilibrium exchange rates are smoother than
BEER. In addition, ·a HP filter for removing the business cycle from data is
applied. The dollar was clearly overvalued in 1996--97 and was persistently
undervalued during post-1999.
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Author

Jongwanich

1.

(2002)

2.

3.

4.

Authukorala
and
Raj apatirana
(2003)

1.
2.
3.

4.

Montiel
(2003)

1.
2.
3.
4.

Model characteristics
(Countries and period, real exchange rate used,
explanatory variables, and econometric technique)
Thailand (Annual data during 1970-2002)
WPI-CPI based index multilateral RER.
The ratio of government spending to GDP, terms of trade,
the net capital inflows, foreign direct investment, capital
inflows excluding FDI, the productivity differentials
towards tradable-goods sector, the commercial policy,
and the wage-price rigidity.
The unrestricted error correction model is applied.

8 Asian and 6 Latin American countries (Annual data
during 1985- 2000)
WPI-CPI based index multilateral RER.
Foreign direct investment, capital inflows excluding FDI,
excess money growth, government expenditure, change in
nominal bilateral exchange rate against the US dollar,
openness, and the counterpart slope dummy variables for
· Latin America.
The model is estimated using instrument variables on a
fixed-effect procedure, with country specific dummy
variables included in regression.
Thailand (Annual data during 1970-96)
CPI-CPI based index multilateral RER.
The ratio of government consumption, terms of trade, and
world rate of inflation
·
Cointegration is applied

Results

1.

2.

1.

2.

As expected, government spending to GDP, terms of trade, total net capital flows,
and the productivity lead to real depreciation. The commercial policy (trade
liberalization) leads to real depreciation. These variables are significant both in
the short and long run while the wage-price stickiness is significant <;mly in the
short run. In addition, when the net capital inflows are divided into FDI and other
form of capital inflows, FDI tends to generate the RER depreciation while the
other form of capital inflows lead to RER appreciation.
A five-year moving average is used to exclude the transitory .movements of real
fundamental variables. Comparing the actual and long-run RER; there were two
periods of RER.rnisali_@!llent - 1982-84 and 1991-96.
RER responds to changes in FDI and other form of capital inflows with different
degrees. For all countries on average a one per cent increase in other form of
capital flows brings about a 0.56 per cent real appreciation whereas FDI inflows
are associated with depreciation.
While RER appreciation is a ·phenomenon predominantly associated with other
form of capital inflows, a given level of such inflows brings about a far greater
degree of RER appreciation in Latin American, where the importance of these
flows in total capital inflows is also far greater than for Asian countries.

1.

The long-run (steady-state) RER is generated by calculating the .fitted values of
· the equatioI1 using estimated 'permanent' values of the fundamentals. Notice that
a gap between the actual and the estimated equilibrium RER began to emerge after
1992. By 1996, the estimated gap amounted to 11 per cent of the estimated
equilibrium RER.
.
.
2. The estimated degree of misalignment in Thailand in 1983-84 was nearly 13 per
cent. The implication is that the prospect of nominal devaluation had to be taken
seriously in Thailand by 1996.
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Model characteristics
Author
(Countries and period, real exchange rate used,
explanatory variables, and econometric technique)

Results

2. A Structural Vector Autoregressive (SVAR) Approach
Lastrapes
(1992)

Clarida and
Gali (1994)

Enders and
Lee (1997)

1.

6 developed countries - the United States, Germany, the
United Kingdo~ Japan, Italy, Canada (1973:M31989:M12).
2. WPI-WPI based index RER (the relative prices of foreign
goods in terms of US goods).
3. Underlying variables are nominal and RER. Sources of
shocks are divided into two types - real and nominal
shocks.
4. Applying the Blanchard and Quah (1989) technique, in
the short run, prices adjust sluggishly to demand, money,
and supply shocks but there is the long-run neutrality
restriction in the model.
1. 4 developed countries - Germany, Japan, Canada, and
the United Kingdom (UK) (1973:3-1992:1).
2. CPI-CPI based index RER.
3. Underlying variables are output, nominal and real
exchange rates and inflation. Sources of shocks are
divided into two types - real and nominal shocks.
Disaggregating real shocks into real demand and real
supply shocks.
4. Applying_!he Blanchard and Quah(_l9_8_2)1. 3 developed countries - Canada, Japan, and Germany
(1973:Ml-1992:M4).
2. CPI-CPI based index RER.
3. Underlying variables are nominal and real exchange rate.
Sources of shocks are divided into real (demand and
supply) and nominal shocks.
4. Applying the Blanchard and Quah (1989).

1.
2.
3.

1.

2.
3.

1.
2.

The outcome from the impulse response function suggests that positive real
shocks permanently appreciate the real and nominal exchange rates. .
The impact of nominal shocks on RER occurs only in the short run, diminishing
and vanishing over time horizon.
A main source causing RER fluctuation is the real rather than nominal shocks.

For Japan and Germany, the SVAR estimates imply that nominal shocks explain .a
substantial amount of the variance in nominal exchange rate in terms of the .US
dollar. ·
For the UK and Canada, there is much less evidence that nominal shocks are
important for RER fluctuations:
The demand shocks explain the majority of the variance in RER fluctuations while
supply shocks explain very little.

Nominal shocks have a minor effect on the real and nominal bilateral exchange
rates. There is little evidence of exchange rate overshooting.
Real demand rather than real supply shocks are responsible for volatile exchange
rate movements.
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Author

Astley and
Garratt
(2000)

Gauthier
and Tessier
(2002) ·

Model characteristics
(Countries and period, real exchange rate used,
explanatory variables, and econometric technique)
1. The United Kingdom (1973:1-1994:4)
2. CPI-CPI based index RER (Four sterling RERs: UK-US,
UK-Japan, UK-Germany, UK-France).
3. Underlying variables are output, nominal and · real
exchange rates, and prices. Sources of shocks are' divided
into real (demand and supply) and nominal shocks.
4. A_I)Blying the Blanchard and Quah (1989).
1. Canada (1961:1-2000:4)
2. CPI-CPI based index RER.
3. Underlying variables are commodity prices, output,
government spending to GDP, the US-Canada interest
rate differentials, and RER. Sources of shocks are
divided into real (demand and supply) and nominal
shocks.
4. Applying the Blanchard and Quah (1989).

Results

1.

The good-market shocks underlay the majority of the variance of sterling nominal
and real exchange rates. Aggregate supply shocks are the second most important
source of the RER variations while money market shocks play an . extremely
limited role.

1.

A positive supply shock leads to RER appreciation. This is consistent with the
Balassa-Samuelson hypothesis.
Commodity price shocks tend to dominate exchange rate movement over the short
run and medium run, but supply shocks have the largest impact over the long run.
In particular, supply shocks explain most of the stochastic depreciation ·of RER
since the beginning of the ·1990s.

2.

3. Multi-Structural-Equations Approach
Corbo
(1985)

1.

2.

3.

4.

Chile (1976:1-1983:2)
Two definitions of RER are defined. Firstly, RER is
defined as tradable and nontradable prices. CPI is
disaggregated into tradables and nontradables. Secondly,
RER is also defined as the world tradable price to the
domestic tradable price.
There are seven equations (identities and behavioural
equations) in the model that are composed of the
determinants of tradable (primary and manufacturing) and
nontradable prices.
In addition, there are the
determinants of manufacturing and nontradable wages.
The limited information maximum likelihood and the full
information maximum likelihood procedure are applied.

1.

2.

The results from joint estimation (full information maximum likelihood) show that
domestic cost (unit labour cost) can influence the domestic manufacturing price
over and above the world price ( adjusted by nominal exchange rate). · Domestic
cost and demand pressure are key determinants of the nontradable price. · The
previous period inflation is used to represent inflation expectations in the model.
The homogeneity holds for all equations except nontradable-wage equation. With ·
the lack of homogeneity in .this equatio~ the full homogeneity of the complete
model is rejected. This implies that a nominal devaluation could have improved ·
RER.
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Author

Edwards
(1986)

1.
2.
3.

4.

Haque and
Montiel
(1999)

1.
2.
3.

4.

Model characteristics
(Countries and period, real exchange rate used,
explanatory variables, and econometric technique)
Colombia (1952-80)
WPI-CPI based index RER
There are eleven equations in the model (both identities
and behavioural equations). The law of one price is
supposed to hold in all tradable goods whereas the price
of noritradables is a function of excess money supply
(demand) and real income. This study includes the
determinants of the rate of growth of demand for and
supply money, the rate of change of domestic credit, the
rate of change of international reserves, the nominal
exchange rate, and the output price.
The full model was reduced to have only three equations,
which are money creation, inflation, and exchange rate.
Two- and three-stage-least squares are applied.
Thailand ( 1995)
The foreign-currency price · of imports to domesticcurrency price of domestic goods.
The model was built by basing on the extended MundellFleming framework under full employment. The model
consists of three main parts - aggregate supply, demand,
and monetary side - with twenty equations. The RER is
introduced into export and import functions.
Authors use Thai macroeconomic data for 1991 and
estimate "representative" parameter values for the
behavioral equations of Haque's model (Haque et al. ,
1990) to calculate the residuals for each of the behavioral
equations of the model, and use the estimated residuals to
re base the model's behavioral equations.

Results

1.

2.

1.

The model determines the effects of RER to a change in coffee price. The change
of RER was calculated from adding up the effect of a change in coffee price to
nominal exchange rate, domestic inflation whereas the world inflation is treated as
an exogenous variable.
The outcome suggests that the change of coffee price leads to substantial changes
in inflation, and nominal exchange rate. The substantial real appreciation is the
result of an increase in coffee price.

The model is solved for the lorig-run RER by using the 1995 value of Thai real
"fundamental." The study finds that since Thailand's real (effective) exchange
rate actually depreciated by a little less than 4 per cent from 1991 to 1995 but the
Thai long-run RER depreciated by approximately 17 per cent over the same
period. Therefore, this study concludes that an overvaluation of the baht
amounting to approximately 13 per cent by 1995.
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Detken et al.
(2002)

1.
2.
3.
4.

Model characteristics
(Countries and period, real exchange rate used,
explanatory variables, and econometric technique)
Euro area
The CPI-CPI based index RER.
An area-wide model developed by Fagan et al. (2001) is
used to assess the determinants of the (long-run) RER.
The model is consistent with the classical long-run
equilibrium while in the short run, sluggishness in prices
and wages implies that output is demand determined. A
reference steady state of the RER is constructed on the ·
basis of normative assumptions. For example, an implicit
hypothesis of balance capital flows is made in the
definitions of the accumulation of net foreign assets
which is consistent with a zero deviation from UIP at
e_guilibrium.

Results

1.

2.

Simulation from this model shows that supply shocks, e.g. productivity, lead to
equilibrium real depreciation whereas the opposite occurs following demand
shocks.
The results of this model suggest that RER was undervalued by 24 per cent in
2000:4.

0\
0\
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Chapter 3: Macroeconomic Policy and Performance in Thailand
This chapter surveys macroeconomic policy and performance in Thailand over the past
three decades.

Several macroeconomic indicators are emphasized, namely economic

growth, inflation, current account balance, capital account balance, balance of payments
and real exchange rates (RERs ). While a wide range of policies is covered in the chapter,
the major focus is on macroeconomic policy.

The capital and financial account

liberalization that was undertaken from the late 1980s to the early 1990s, is covered in the
analysis in order to address its impact on macroeconomic development.

The chapter

highlights potential factors influencing the movement of RERs and the state of
vulnerability to crisis in order to set the stage for the ensuing empirical analysis.

The chapter begins with an overview of policy environment and macroeconomic
performance in Thailand over the past three decades (Section 3 .1 ). The entire historical
period is divided into four sub-periods -

the pre-economic boom (before 1987), the

economic boom (1987-96), the economic crisis (1997-98) and the post-economic crisis
(1999- 2003) periods (Section 3.2-3.5).

In each section, the interactions between

macroeconomic policy and performance are discussed. The last section summarizes key
features of the Thai economy and indicates potential factors that drove the boom and
crisis in Thailand.

3.1 Policy Environment and Macroeconomic Performance over the
Past Three Decades
3.1.1

Policy Environment

From 1960 onwards, the Thai government has maintained a firm commitment to
the ideology of private-sector-led industrialization combined with prudent public
investment in infrastructure and macroeconomic stability, especially price stability.
Influenced by the World Bank mission in the late 1950s, the government involvement

68
shifted from direct production via state enterprises toward investment in public
infrastructure required for economic development, such as electricity and water supply,
and transportation facilities. The government virtually prohibited state participation in
commercial and industrial activities that directly compete with private capital
participation (Akira, 1989: p.180).

3.1.1.1 Trade and Investment Policies

Trade and investment policies were used to influence resource allocation in the
private sector.

From 1960 to the early 1980s, trade and investment policies were

characterized as the import-substitution (IS) industrialization strategy. That is, trade and
investment policies induced economic incentives in favour of domestic rather than
export-oriented industries. In the area of trade policy, there has been greater reliance on
tariffs rather than quantitative restrictions (QRs) (World Bank, 1988). This is especially
true for the manufacturing sector, where tariffs were the main trade policy instrument to
influence the country's resource allocation (World Bank 1988: p.57-8). To pursue an IS
industrialization strategy, the government introduced an escalating tariff structure to
encourage local manufacturing.

Tariff rates for raw materials and intermediates have

usually been lower than those on finished products. 1 The fact that the value of outputs is
generally greater than the total value of intermediate inputs, i.e. the value added is
positive, means that the escalating tariff structure could generate net protection greater
than the level of nominal protection on outputs. This encouraged local enterprises to
enter into the production of highly-protected finished goods, regardless of the existing
. comparative advantage of the country.

Hence, it was likely to cause inefficiency in

domestic resource allocation.

1

For example, in 1971, tariff rates for durable and nondurable consumer goods were
raised to around 30-55 per cent while those for intermediate goods, machinery and equipment
were 20-30 per cent. In 1974, tariff rates for machinery and equipment for both agricultural and
industrial use were reduced to 10 per cent. See fuller discussion on the development of trade
policy during this period in World Bank (1988).
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The escalating tariff structure with a high degree of variation in tariff rates across
industries persisted well into the 1990s, although government officials were aware of the
adverse impact from the late 1970s. 2 The delay in reform was due mainly to the adverse
fiscal position during this period (discussed in more detail below).

When the Thai

economy entered a boom period in the late 1980s and there was a significant
improvement in fiscal position, the Thai government undertook a considerable tariff
reduction.

Hence, from the mid-1980s, the trade policy regime has been gradually

changed toward export promotion and the incentives have been increasingly neutralized.
While there were minor tariff reductions in 1988 and 19903 , the most
comprehensive plan of tariff restructuring was proposed in 1990 and implemented in
1995 and 1997. It involved tariff reduction and rationaliza~ion. Maximum tariffs were
reduced from 100 per cent to 30 per cent. Tariffs were significantly lowered on some
4,000 items (at the 6-digit Harmonized System (HS) level) or 75 per cent of total tariff
lines. By the end of the 1990s, the tariff bands were reduced from thirty-nine to six (0, 1,
5, 10, 20, and 30 per cent). The two low rates (0 and 1 per cent) were for raw material
and the two top rates (20 and 30 per cent) for finished products with the two middle rates
for intermediate goods.

In mid-1997, the trade reform process was temporarily interrupted by the financial
cns1s. The interruption began with raised tariffs on completely built-up passenger cars,
and a number of other luxury imports were also temporarily raised in 1997. Tariffs on
these items were raised to stem outflows of foreign exchange, and increase tax revenue.
At the same time, an import surcharge of 10 per cent was introduced, with the exception
of goods subject to less than 5 per cent tariff rates. This was a temporary measure to
increase tax revenue in order to meet the budget surplus of one per cent of GDP agreed to
with the International Monetary Fund (IMF) in late 1997, instead of the protection
2

The first instance of official recognition of this problem was in the Third National
Economic and Social Development Plan, a long-term economic plan covering the period 197276.
3
There were tariff reductions of 115 items in electrical and electronic goods (Chapter 85
of the Harmonized System) in 1988 and that of several machinery and equipment imports in
1990. See details in Annex 3 in World Bank (1988) and WTO (1990).
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purpose (details discussed below). The surcharge was abolished in August 1999 (WTO,
1999: p.37). In 2003, tariff restructuring received renewed emphasis as an essential part
of the overall economic reforms aimed at strengthening efficiency and competitiveness.
Commencing in June . 2003 (implemented in October 2003), the Thai government
introduced another effort to lower tariff rates, followed by a four-year period of tariff
reduction from 2004 to 2008. There are around 900 items, covering a wide range of
manufacturing products. 4 Nevertheless, the magnitude of tariff reduction was moderate,
and the reduction mainly took place in intermediate inputs (Athukorala, Jongwanich and
Kohpaiboon, 2004).

To illustrate the development of the trade policy regime, five measures of trade
policy restrictiveness are used, (i) trade to GDP; (ii) trade to goods GDP; (iii) the ratio of
exports to gross output in the manufacturing sector; (iv) the incidence of applied tariff
rate for the whole economy (the percentage of tariff revenue to total imports); and (v) the
incidence of applied tariff rates in the manufacturing sector (Figures 3.1 (A) and (B)).
For the first three measures, an increase implies the regime has become less restrictive,
and conversely, a decrease implies more restriction. In contrast, a downward trend of the
last two measures means a less restrictive regime, and an upward trend means more
restriction. Despite the differences in the way each measure is constructed, all measures
indicate the trade regime in Thailand has gradually become more open over the past three
decades. The time pattern for all measures is consistent with the development of the
trade policy regime discussed so far.

That is, the level of trade restrictiveness has

reduced considerably since around the mid- l 980s.

Where investment policy is concerned, the Board of Investment (BOI) established
in 1959 as an independent office decided which firms would receive promotion privileges
under the Investment Promotion Act.

Investment promotion measures included tax

concessions on imported machinery, equipment, raw materials, and intermediate inputs
4

The top 10 items subject to tariff reduction consist of rubber and articles thereof
(HS40), glass and glassware (HS70), lmitted fabrics (HS60), other base metals (HS81), woven
fabrics (HS58) , articles of stone (HS68), wadding yams (HS56), cotton (HS52), miscellaneous
vegetable preparations (HS21), and man-made filaments (HS54).
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needed directly for production. Until the mid- l 980s, the role of investment promotion
schemes remained complementary to the escalating tariff structure to promote importsubstituting industries. The tax concessions involved and the privileges granted were
greater in import-substituting industries. In general, promoted industry activities were
classified into three groups. Group A received a full exemption from tariff and business
tax for 5 years, group B received one half, and group C one third exemption. Group A
consisted of 38 types, including agricultural machinery, metal products, and basic
chemicals, all of which are capital intensive. Auto-assembling and electrical appliance
manufacturing were classified in Group B.

Group C covered 66 industries, mostly

labour-intensive, and those such as the weaving industry, whi~h used widely prevailing
technology (Alcira, 1989: p.181).

In addition, according to the 1977 Investment

Promotion Act, the BOI could impose an import surcharge over and above a tariff in
order to protect particular promoted industries. During the first half_of the 1980s, the
BOI imposed the import surcharge on many products. For example, in 1980, there were
about 20 products and product groups subject to the import surcharge ranging from 10
per cent to 40 per cent of c.i.f. prices (Alcrasanee and Ajanant, 1986: p.89). At the end of
1985, the import surcharge applied to about 30 products and the rates varied from 5 to 50
per cent, with most being between 20 and 30 per cent (World Bank, 1988: p.58-9).
These changes strengthened the restrictive impact derived from the trade policy regime in
favour of import-substituting industries, as opposed to export-oriented industries.

In the mid-1980s, the investment promotion regime changed from promoting
import-substituting industries to encouraging export-oriented industries.

The key

importance of this change is the introduction of tariff exemption by the BOI on imported
raw materials as an additional privilege for export-oriented promoted firms (i.e. for an
export-:- sale ratio of greater than 30 per cent). This was supplemented by another two
tariff exemptions: the tariff exemption/drawback (Section 19 of the Custom Laws)
administered by the Department of Customs, and the tax rebate scheme of the Fiscal
Policy Offices.
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Figure 3.1
Pattern of Indicators of Trade Openness (per cent), 1970-2002

3.1 (A): Trade to GDP, Trade to goods GDP, and Exports to gross Output in the
Manufacturing Sector
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3.1 (B): Incidence of Applied Tariff Rate for the Whole Economy and for the Manufacturing
Sector
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From 1990, there have been another three alternatives, i.e. (i) Duty relief for
goods placed under the Custom Bonded Warehouse Scheme; (ii) Duty exemption for
goods taken into the Free Zones established by Customs; and (iii) Duty exemption for
goods taken into the Export Processing Zones. Except for (ii) these measures are directly
under the administrative responsibility of the Thai Customs Department to grant duty
drawback, and duty exemption. Measure (ii) is under the control of the Industrial Estate
Authority of Thailand.

It is worth clarifying the difference between tariff exemption granted by the BOI

and the alternative schemes.

While the tariff exemption and tax rebate schemes are

administered by the Department of Customs, the BOI prior exemption scheme is less
cumbersome than the two existing schemes. After receiving approval from the BOI,
export-oriented promoted firms are automatically allowed to access their imports without
a delay to calculate and pay levies. This reduces custom procedures that before 1997
were considered unusually cumbersome and imposed costs on importers (European
Commission, 1999; United States Trade Representative, 1999, cited in Warr, 2000:
p.1233).

In conclusion, trade and investment policy regimes in Thailand have been
relatively open, compared to other developing countries.

To indicate the inter-country

comparison, the index of economic freedom developed by the Heritage Foundation is
shown in Table 3.1. This index is the weighted average of 10 sub-indices, each of which
represents an individual aspect, i.e. trade regime, fiscal burden, the degree of government
intervention, monetary policy, foreign investment restrictiveness, banking system, wages
and prices, property rights, and corruption perception. The lower the score, the higher the
rank of the country in economic freedom. The index of economic freedom indicates that
Thailand has been well above the average for developing countries, and has attained the
greatest degree of economic freedom among Southeast Asian countries, except for
Singapore.

Table 3.1
Indices of Economic Freedom, 1996-2003

Argentina
Brazil
Chile
China
Colombia
Hong Kong
India
Indonesia
Korea, Republic of
Malaysia
Mexico
Singapore
Taiwan (China)
Thailand
The Philippines
Venezuela

Overall
score
2.32
3.09
2.08
· 3.36
2.86
1.46
3.59
3.08
2.48
2.90
3.10
1.83
2.09
2.55
2.88
3.45

Trade
policy
3.38
3.75
2.25
4.75
3.25
1.25
4.75
2.75
2.75
3.63
2.88
1.38
2.00
2.88
3.50
3.63

Fiscal
Burden
2.56
3.25
2.75
2.44
2.81
1.75
3.69
2.50
3.00
3.13
3.19
2.31
2.19
2.50
2.50
2.75

Government
Intervention
· 2.00
2.88
1.31
3.75
2.31
1.69
3.00
1.81
2.69
2.88
2.44
2.25
2.50
2.25
1.69
2.50

Monetary
Policy
2.50
3.88
2.38
2.13 .
4.00
2.00
2.63
3.50
2.38
2.13 ·
3.88
1.63
1.75
1.88
2.63
4.88

. Foreign
Investment
2.00
2.75
2.13
3.25
2.00
1.13 .
3.25
2.38
2.25
3.50
2.50
1.50
2.63
2.63
2.88
3.00

Banking
2.13
. 2.88
2.75
3.25
2.13
1.25
3.88
. 3.50
2.75
3.38
3.25 ·.
2.25
2.63
3.00
3.13
3.00

Wages/
Prices
. 1.75
2.38
2.13
2.88
2.00
2.00
3.75 ·
2.75
2.13
2.88
2.63
2.13
2.00
2.75
2.38
3.25

Property
Rights
2.38
2.75
1.00
3.75
3.00
1.00
2.88
3.25
1.38
2.50
3.13
1.38
1.38
1.88
2.38
3.38

Regulation
2.13
2.88
2.13
3.75
2.88
1.25
3.75 .
3.'88
3.13
2.50
3.88
1.75
2.13
3.13
3.63
3.38

Black ·
Market
2.38
3.50
2.00
3.63
4.25
1.25
4.38
4.50
2.38
2.50
3.25
1.75
1.69
2.63
4.06
4.75

Note : The lower the score, the greater the freedom
Source : The Heritage Foundation, available at http://www.heritage.org/research/features/index/
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3.1.1.2 Macroeconomic Policy

Macroeconomic policy in Thailand has tended to be employed to counteract
business cycles and keep low and stable inflation. Where fiscal policy is concerned, over
the past three decades, there were two periods, i.e. 1975-85 and 1998-2002, where the
fiscal budget reported successive annual deficits.

The former was to respond to the

economic slow down as a result of the first and second oil shocks, while the latter was to
act in response to the economic slump from the 1997 crisis (details discussed more
below).

Fiscal deficit was mostly financed by domestic borrowing (i.e. commercial

banks and the govermnent saving bank) rather than through the Thai central bank, the
Bank of Thailand (BOT), and foreign borrowing (Warr and Nidhiprabha, 1996: p.165).

Monetary policy was expansionary in the early 1970s, with the economy
experiencing high inflation. From the early 1980s, there was a notable policy shift in
favour of monetary stability combined with a commitment to exchange rate stability
backed by some degree of capital control measures (Warr and Nidhiprabha, 1996). This
allowed the Bank of Thailand to use monetary policy as an effective instrument in
counteracting business cycles.

However, after the late 1980s, the stable nominal

exchange rate was associated with a accelerated capital and financial account
liberalization policy, causing the monetary policy to be less effective.

Thailand pursued a pegged exchange rate ·regime from the early 1960s. During
the period 1960-80, the nominal exchange rate remained at around 20 baht to the US
dollar (Figure 3 .2). However, the macroeconomic imbalance that emanated from huge
and successive govermnent deficits during the early 1980s drove the country to devalue
the nominal exchange rate to 27 baht to the US dollar at the end of 1984. From then to
the onset of the recent currency crisis, the Thai exchange rate system was officially
described as a basket-pegged regime. Although the composition of the currency basket
remained secret, the stability of the nominal exchange rate in terms of the baht to the US
dollar and the appearance of volatility in the US dollar relative to most other currencies
reflected the dominance of the US dollar in the basket (Warr and Nidhiprabha, 1996).
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Figure 3.2
Nominal Exchange Rate (Baht to the US dollar), 1960:Ml-2004:M6
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Source : The IMF, International Financial Statistics (CD ROM).

Following the onset of the crisis in July 1997, the Bank of Thailand abandoned a
de facto pegged exchange rate regime and allowed the baht to float. There was a short

period of massive fluctuations in the nominal exchange rate under the new floating
exchange rate regime. The nominal exchange rate rapidly depreciated from around 25
baht to the US dollar in June 1997 to almost 53.8 baht to the US dollar in January, and
returned to around 40 baht to the US dollar in late 1998 (Figure 3.2). However, the
crisis-driven freely floating exchange rate regime in Thailand did not last long. There is
convincing evidence that, from about mid-1998 the Thai authorities gradually moved
away from a freely floating and began to 'keep an eye' on the exchange rate (McKinnon,
2001; Hernandez and Montiel, 2001; Calvo and Reinhart, 2002). Loose monetary and
fiscal policies have been implemented along with the reintroduction of some capital
control measures.

3.1.2

Macroeconomic Performance

From the post war period up to 1996, Thailand's growth performance was
remarkable. Average annual growth of real GDP between 1960 and 1996 was 7. 7 per
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cent.

Rapid growth occurred without a single year · experiencing negative growth of

income per capita (Figure 3.3). · The level of GDP per capita in 1996 was more than six
times that in 1960. This was a unique achievement among developing countries (Warr,
1993). After experiencing an annual growth rate of 7.0 per cent from 1960 to 1986, the
Thai economy entered a ten-year boom in 1987. During the period 1987- 96, real GDP
grew at an average annual rate of almost 10 per cent. Growth performance in this decade
ending in 1996 exceeded that of any other countries (Warr, 1999: p.631).

Figure 3.3
GDP Growth (per cent) and GDP per Capita (Baht), 1960-2003
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This period of rapid growth was interrupted by the financial crisis that began in
mid-1997. The economy contracted by IA per cent in 1997 and 10.5 per cent in 1998
(Figure 3.3). This was the most dramatic reduction of economic growth in Thailand over
the past three decades . . The economy began to recover in 1999 and by 2003, GDP had
regained the pre-crisis (1996) level.

Over the past three decades, there have been notable changes in the structure of
the Thai economy. The agricultural sector, which was the predominant tradable sector,
has been displaced by the manufacturing sector. The agricultural sector, which accounted
for 41.5 per cent of GDP in the 1950s, steadily declined to 24.1 and 17.7 per cent in the
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1970s and 1980s, respectively. In the 1990s, the agricultural share of GDP was 11.6 per
cent (Figure 3.4). In contrast, the manufacturing sector, which accounted for only 11.6
per cent in the 1950s, has become increasingly important to the Thai economy since the
early 1960s. In 1979, for the first time, the manufacturing share of the GDP overtook
that of agriculture, increasing from 20 per cent in the 1970s to 24.5 and 31.6 per cent in
the 1980s and 1990s, respectively. During the period 2001-03, the manufacturing sector
accounted for almost 40 per cent of GDP. Nevertheless, the share of the nontradable
sector to GDP remained more or less unchanged, accounting for around 54 per cent of
GDP during the past four decades.

Figure 3.4
Shares of Primary, Manufacturing, and Nontradable Output (per cent), 1960-2003
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The increased importance of the manufacturing sector was mainly the result of a
boom in manufacturing exports.

Manufactured goods have become the major Thai

exports since the mid-1980s. The share of manufacturing to total exports increased from
16.1 per cent in the 1970s to 30.5 per cent in the first half of the 1980s. From 1987
onwards, manufacturing exports have accounted for more than half of the country' s
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exports, increasing from 49.8 per cent in the second half of the 1980s to 75.6 per cent
during the period 2001-03 (Figure 3.5).

Such a boom contributed significantly to

economic growth during the period 1987-96. In other words, the economic boom during
this period was the classic example of export-led growth.
Figure 3.5
Shares of Primary and Manufacturing Exports (per cent), 1970-2003
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The impressive growth performance up to 1996 was associated with pnce
stability. Over the past three decades, Thailand experienced double digit inflation in only
4 years, 1973-74 and 1980-81, when there were oil price shocks.

Compared to

developing countries, domestic inflation was far lower than the average figure (Figure 3.6
(A)). Thailand's inflation rate is about the average of its four major Southeast Asian
counterparts -

Indonesia, Malaysia, the Philippines, and Singapore. From 1970 to 2003,

inflation in Thailand was higher than that of Singapore (3.2 per cent) and Malaysia (3.9
per cent), but lower than that of the Philippines (11. 7 per cent) and Indonesia (13 .1 per
cent) (Figure 3.6 (B)).
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Figure 3.6
Inflation in Thailand and Selected Developing Countries (per cent), 1970-2003
3.6 (A): Inflation in Thailand and Other Developing Countries
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3.6 (B): Inflation in Thailand and Four-South East Asia Countries
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Over the past three decades, RERs exhibited persistent appreciation in two
periods, i.e. from 1980- 84 and 1988-96 (Figures 3.7 and 3.8). In this study, RERs are
referred to as both internal and external. As discussed in Chapter 2, the internal RER
measures the relative profitability of domestic tradable production vis-a-vis nontradable
production, and the external RER measures the profitability of domestic tradable goods
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in the global context. The internal RER appreciated persistently by 12 per cent in 1996,
compared to its 1988 level (1988 =100). The magnitude of the appreciation during this
period was close to that in 1983, which led to a considerable devaluation and dramatic
recession in 1984. Where the external RER is concerned, the magnitude of appreciation
was 13 per cent in 1996 from its level in 1988. The external appreciation was far greater
during this period than during the period 1980-84. This reflected the fact that the loss of
competitiveness was far more serious during the period 1988-96. 5 It also reflected the
fact that economic vulnerability and macroeconomic imbalance tended to be more critical
during this period (discussed in more detail below).

Figure 3.7
Internal Real Exchange Rate (Internal RER), 1970-2003 (1988=100)
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Source: Author's calculation using data from the National Economic and Social Development Board,
on-line database, available at www.nesdb.go.th.

5

Note that when other price measures such as disaggregate items of CPI, WPI-CPI are
used, the results are comparable with using implicit price deflators derived from the national
accounts (Warr, 1999 and 2004).
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Figure 3.8
External Real Exchange Rate (External RER), 1970-2003 (1988=100)
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Source: See details of calculation in Chapter 4.

Thailand generally experienced a current account deficit during the period 19702003, .with the only exceptions being the periods 1986-87 and 1998-2003 (Figure 3 .9).
The current account deficit during the first fifteen years ending in 1986 was mainly
driven by the government budget deficit. By contrast~ from 1988 to 1996, the deficit was
driven by the private sector. The magnitude of current account deficit in 1988- 96 was
even larger than that in 1970-85. An annual deficit to (nominal) GDP in the former
accounted for 6.1 per cent and peaked at 8 per cent in 1995-96, while the latter accounted
for 4 per cent and peaked at 7 per cent in 1983. The current account deficit during the
period 1988- 96 was financed by the larger amount of capital inflows, thereby creating a
balance of payments surplus (Figure 3 .10). The enormous capital inflows were facilitated
by the relative fixed exchange rate regime and accelerated capital account opening as
discussed in Section 3 .3. Foreign exchange reserves increased dramatically, from $US4
billion in 1988 to $US37.7 billion in 1996.
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Figure 3.9
Ratio of Current Account Balance to (Nominal) GDP (per cent), 1970-2003
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Sources: Current account balance (baht) data are from the Bank of Thailand, Bank of Thailand
Quarterly Bulletin.
GDP from the National Economic and Social Development Board, on-line database,
available at www.nesdb.go. th.

Figure 3.10
Current and Capital Account Balances and Balance of Payments
(millions of US dollars), 1970-2003
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From 1998 onwards, the current account balance changed from a huge deficit to a
persistent surplus. The current account balance was more or less zero in 1997 and
recorded surpluses of 12 and 10 per cent of GDP in 1998 and 1999, respectively. In
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2000- 03, the current account surplus averaged out at 6 per cent of GDP. However, there
were huge capital outflows, especially other form of capital flows (OCF) composing of
commercial bank borrowings, portfolio investment, and non-resident baht accounts.
Thus, Thailand experienced a balance of payments deficit during the period 1997- 98 and
2000.

The discussion so far indicates that in order to clearly understand the interaction
between macroeconomic policy and performance, the entire three decades need to be
divided into four sub-periods, the pre-boom period (1970-86), the boom period (198796), the crisis period (1997-98) and the post-crisis period (1999-2003).

3.2 The Pre-boom Period (1970-86)
During the period 1970-86, the Thai economy experienced macroeconomic imbalance
driven mainly by consecutive fiscal deficits. The government budget deficit increased
considerably during the period 197 5-86 and peaked in 1982 (Figure 3 .11 ). The overall
budget deficit in 1975- 86 was around 3.2 per cent of GDP. The budget deficit in 197579 was the result of expansion in the areas of administration and defense. The increase in
public administration expenditure was a result of the government adopting several
· socially oriented policies, such as rural public-works programs, free buses, and hospital
care for the needy, after the student-led uprising in 1973 (Patmasiriwat, 1995: p.145).
The increase in defense expenditure was introduced by the new military-supported
government against the communist insurgency.

The period of fiscal deficit was prolonged up to the first half of the 1980s in order
to cushion the terms of trade shock. In 1979, the second world oil price hike occurred.
This had a worse adverse macroeconomic impact on the Thai economy than the first oil
price hike (1973-74), which was associated with a boom in the commodity price and a
considerable surplus in transfers due .mostly to an increase in migrant remittances and
service account (World Bank, 1984 and 1988). Hence, the current account deficit was
wider in the second oil shock than in the first. Current account deficit as a per cent of
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(nominal) GDP increased from 1.7 per cent during the period 1970-75 to 5.4 per cent and
5.3 per cent during the period 1976-80 and 1981- 85, respectively (Figure 3.9).

In

particular, from 1979 to 1983, the current account deficit averaged out at 6.3 per cent.

Figure 3.11
Government Budget, Revenue, and Expenditure to (Nominal) GDP (per cent),
1970-2003
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Sources: Nominal GDP is from the National Economic and Social Development Board, on-line
database, available at www.nesdb.go.th.
Govenunent budget, revenue and expenditure data are from the IMF, International
Financial Statistics (CD ROM).

During the period 1977-83, the current account deficit was associated with the
considerable balance of payments deficit (Figure 3 .10). The slow down in net exports,
and the resultant decline in money supply (as a result of the balance of payment deficit)
resulted in an economic recession in the early 1980s. This in turn adversely affected the
tax base and government revenue. Note that even though there was a decreased growth
of public expenditure in the early 1980s, the revenue shortfall was greater and caused an
even wider fiscal deficit.

The fiscal deficit during the late 1970s and early 1980s was financed more by
foreign borrowing than by domestic borrowing (Warr and Nidhiprabha, 1996).

The

proportion of foreign borrowing increased from less than 1 per cent during the period
1971- 75 to more than 36 per cent of total deficit in 1980~85. When the world interest
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rate rose significantly in the early 1980s, the expanded public debt caused an increase in
the public sector's debt-servicing burden (Warr and Nidhiprabha, 1996). Nevertheless,
the public sector's external borrowing ceiling was an effective device to limit external
borrowing.

The internal RER appreciated in the early 1980s as a result of the expansionary
fiscal policy (Figure 3. 7).

Resources tended to gear towards producing nontradable

products. Meanwhile the external RER also exhibited significant appreciation in 1983
(Figure 3.8). This was due to the fact that an increase in domestic demand and costs,
especially nontradable inputs, could to some extent pressure the domestic tradable price
upwards. 6 This resulted in an appreciation of the external RER so that the country's
international competitiveness deteriorated during this period.

The persistent appreciation of RERs was associated with a notable slowdown in
exports and economic growth. Real export growth declined from 19 .1 per cent in 197 680 to 8.4 per cent in 1981-85. In 1983, exports registered negative growth by 6.0 per
cent (Table 3.2). Real GDP growth declined from 7.8 per cent in 1976-80 to 5.4 per cent
in 1981- 85.

In order to rectify the persistent RER appreciation, the Bank of Thailand devalued
the currency four times in the first half of the 1980s. In 1981, a 1.1 per cent devaluation
was first implemented in May 1981, followed by a 8.7 per cent devaluation in June 1981.
The baht-US dollar exchange rate in 1982 was 23, compared with 21.8 in 1981. The mild
devaluation was undertaken with concern for the double digit inflation rate that occurred
during the period -1979-80. The annual rate of inflation as measured by the consumer
price index, reached a peak of 20 per cent in 1980 (Figure 3.6).

6

long run.

As detailed in Chapter 5, the law of one price holds only for primary products in the
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Table 3.2: GDP G
1971-1975
1976-1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003

GDP
Growth
5.69
7.75
5.91
5.35
5.58
5.75
4.65
5.53
9.52
13.29
12.19
11 .17
8.56
8.08
8.25
8.99
9.24
5.90
-1.37
-10.51
4.45
4.76
2.14
5.41
6.75

Total
Consumption
5.45
7.65
4.10
2.08
7.21
5.03
2.33
2.82
7.26
8.01
9.92
12.04
5.52
8.39
7.98
7.74
7.45
6.58
-1.57
-9.49
4.14
4.58
3.76
4.59
5.53

h and its Contribuf
Private
5.42
6.97
2.19
2.25
7.59
4.44
1.43
3.55
8.66
8.75
11 .21
12.88
5.42
8.70
8.42
7.67
7.78
5.79
-1 .37
-il.51
4.33
5.00
3.93
4.94
6.26

Public
5.78
12.24
14.93
1.24
5.25
8.10
6.84
-0.69
0.29
4.03
2.62
6.92
6.19
6.40
5.11
8.19
5.21
12.05
-2.83
3.90
3.07
2.16
2.75
2.53
1.15

Total
Investment
2.07
10.16
6.51
-0.48
14.57
5.87
-3.75
-0.69
18.43
21.95
22 .52
29.60
12.68
6.64
9.28
11.37
11.24
7.03
-20.54
-44.32
-3.23
5.36
1.17
6.55
11.70

Private
3.72
4.66
1.46
1.44
4.72
2.82
0.90
2.16
5:16
5.17
6.36
7.24
3.10
4.82
4.70
4.29
4.29
3.15
-0.75
-6.26
2.33
2.69
2.12
2.71
3.41

Public
0.53
1.27
1.75
0.16
0.64
0.99
0.85
-0.09
(J.03
0.44
0.26
0.64
0.55
0.55
0.44
0.68
0.43
0.95
-0.24
0.32
0.29
0.20
0.25
0.23
0.10

Total
Investment
0.62
2.90
1.92
-0.14
4.08
1.79
-1.14
-0.19
4.86
6.26
6.91
9.92
4.95
2.69
3.71
4.59
4.64
2.95
-8 .72
-15.16
-0.69
1.06
0.23
1.29
2.32

(

t)~ 1971-2003

Private
4.03
7. 17
6.82
2.91
16.68
4.12
-8.09
3.70
29.45
29.88
25.22
28.96
10.19
2.59
10.46
8.75
10.98
2.82
-30.44
-52.28
-3.33
16.80
4.95
13.15
17.91

Public
-0.51
20. 89
5.80
-8.21
9.16
10.66
7. 39
-10.34
-9.60
-6.92
8.81
33.36
26.75
26.51
4.55
22.37
12.24
22.60
10.17
-28. 73
-3.09
-9.61
-5.22
-5.81
-2.28

Private
0.88
1.53
1.39
0.60
3.36
0.92
-1 . 77
0.71
5.57
6.68
6.47
8.28
3.38
0.87
3.35
2.86
3.57
0.93
-9.78
-11 .84
-0.40
1.88
0.62
1.68
2.46

Public
-0.26
1.37
0.53
-0.74
0.72
0.87
0.63
-0.91
-0. 71
-0.43
0.44
1.63
1.57
1.82
0.37
1.73
1.07
2.02
1.05
-3.32
-0.28
-0.82
-0.38
-0.40
-0.14

Net
Exports
1.70
4.15
8.60
26.28
-38 .75
9.63
22.46
16.34
-11.75
-12 .39
-0.44
-9 .93
2.20
4.84
-0.24
-0.15
-4.52
-4.92
18.53
29.89
-1.46
-9.63
1.29
-1 .70
-0.62

Exports
3.82
19.14
9.16
11 .66
-5.98
17.26
9.79
15.42
21.81
27.17
21.15
13.76
15.14
13.81
12.98
14.28
15.44
-5.52
7.23
8.24
9.03
17.49
-4.21
11 .99
7.03

Imports
2.12
15.00
0.56
-14.62
32.76
7.63
-12.67
-0.93
33 .' 56
39.56
21.59
23. 69
12.94
8.97
13.23
14.43
19.97
-0.61
-11 .30
-21 .65
10.49
27.12
-5.50
13.69
7.65

Exports
0.50
2.93
1.96
2.57
-1.40
3.59
2.26
3.73
5.77
7.99
6.98
4.90
5.52
5.34
5.29
6.07
6.89
-2.60
3.04
3.77
4.99
10.09
-2.73
7.28
4.53

Imports
0.50
3.45
0.17
-4.12
7.48
2.19
-3.70
-0.23
7.68
11 .05
7.43
8.83
5.37
3.87
5.75
6.56
9.54
-0.32
-5.56
-9.59
4.07
11 .12
-2.74
.6.31
3.80

Contributions to GDP (per cent)
1971-1975
1976-1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003

GDP
Growth
5.69
7.75
5.9 1
5.3 5
5.58
5.75
4.65
5.53
9.52
13 .29
12.19
11.17
8.56
8.08
8.25
8.99
9.24
5.90
-1.37
-10 .51
4.45
4.76
2.14
5.41
6.75

Total
Consumption
4.25
5.93
3.2 1
1.60
5.37
3.80
1.75
2.07
5.20
5.61
·6.62
7.88
3.64
5.38
5.13
4.96
4.72
4.11
-0.98
-5.94
2.62
2.89
2.37
2.94
3.52

Net
Exports

o.oi
-0 .52
1.79
6.69
-8 .88
1.40
5.96
3.95
-1.92
-3 .06
-0.44
-3 .93
0.16
1.47
-0.46
-0.49
-2.65
-2.29
8.60
13 .3 5
0.92
-1.03
0.01
0.97
0.73

Source: Author's calculation using data from the National Economic and Social Development Board, on-line

database, available at www.nesdb.go.th.
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The 1981 devaluation was not enough to rectify the macroeconomic imbalance.
The internal RER further appreciated, associated with worsened export growth, and a
widened current account deficit. This induced the expectations of further devaluation.
As a result, the Bank of Thailand devalued again in November· 1984 and December 1985,
both devaluations being of large magnitude. The magnitude of the devaluation in 1984
and 1985 was considerably large. The exchange rate increased from 23 baht to the US
dollar in 1983 to 27.2 baht to the US dollar in 1985 (Figure 3.2). The RER indices
depreciated, especially the external one. 7

In addition to the currency devaluation, fiscal and monetary policies were

tightened. The fiscal deficit fell from 3.7 per cent of GDP in 1985 to 3.0 and 0.7 per cent
in 1986 and 1987, respectively (Figure 3 .11 ). The government budget came into surplus
from 1988. The growth rate of broad money M2 declined from more than 20 per cent in
1982- 83 to be around 10 per cent in 1985-86 (Figure 3.12). Likewise, the growth rate of
private domestic credit significantly lessened from more than 35 per cent in 1983 to less
than 5 per cent in 1986.

Figure 3.12
Broad Money (M2) and Private Domestic Credit Growth (per cent), 1970-2003
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7

The external RER depreciated more than the internal RER as a result of more response
of the former to nominal exchange rate changes than the latter.
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3.JThe Boom Period (1987-96)
Restoring macroeconomic stability in the pre-boom period, and the favourable external
market environment both contributed to the economic success of the boom period. The
devaluation of the baht in 1984-85 and the tightened fiscal and monetary policies were
instrumental in rectifying macroeconomic imbalance.

RERs depreciated significantly

from 1986 to 1988, improving the competitiveness of the Thai economy.

These favourable developments coincided with the relocation of production bases
by the East Asian investors in labour-intensive export products.

International

competitiveness of the East Asian economy had eroded at the time because of wage
increases and currency appreciation. In addition, the imposition and gradual tightening of
quantitative restrictions by developed countries constrained certain labour-intensive
.exports, mostly textiles, garments, and footwear, from these East Asian exporters (Wells,
1986).

In the electronics industry and other durable consumer goods industries,

technological innovations had begun to allow these investors to slice up the value chain
of their production, relocating labour-intensive segments rather than entire industries to
benefit from cheap labour available abroad (Krugman, 1995). 8 As a result, manufacturers
from Japan and the Asian newly industrialized countries (NICs) began to actively
participate in outward direct investment to establish regional production · networks.
Thailand was selected by these investors to be their labour-intensive export base. 9 As a
result, there was a surge of (net) FDI inflows into Thailand. The dollar value of FDI (net)
inflows increased from US$0.3 billion during the period 1981:-85 to US$1.4 billion and .
US$1.8 billion during the period 1987-90 and 1991-95, respectively. Investors from
Japan and East Asian NI Cs played a dominant role during the second half of the 1980s.
The entry of foreign firms . and the favourable macroeconomic environment also
promoted domestic private investment (Table 3.2).
8

This is one of the ongoing processes of globalization. This process has been lmown by
various different names such as vertical specialization, international production sharing,
outsourcing, and product fragmentation.
9
For further discussion, see Petri (1993); Dobson and Chia (1997); and Hill and
Athukorala (1998).
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All in all, this promoted exports, and export growth increased dramatically during
this period. Real export growth increased from 8.4 per cent in the early 1980s to around
21.0 per cent in 1987-90 and 11.0 per cent in 1991-96 (Table 3.2). The rapid export
growth was led by a rapid expansion in manufactured goods, with its share to total goods
exports increasing from 22 per cent during the period 1970-85 to more than 70 per cent
in the mid-1990s. Manufacturing export growth increased from 12.2 per cent in the first
half of the 1980s to 30.5 and 14.6 per cent during the periods 1987-90 and 1991-96,
respectively (Table 3.3).

Manufacturing exports during this period commenced with

labour-intensive manufacturing products, such as garments, footwear, and jewels and
gems.

Primary exports which were dominated by a few agricultural commodities, i.e.
nee, tapioca, and natural rubber, became relatively less important, compared to
manufacturing exports. The primary share of total exports declined dramatically from
more than 80 per cent in the first half of the 1970s to less than 25 per cent by 1996
(Figure 3 .5). The average annual growth rate of primary exports from 1987 to 1995 was
13 per cent (Table 3.3).

As a result, the Thai economy entered a boom period in the late 1980s. Real GDP
growth increased from 5.5 per cent in 1986 to 9.5 per cent in 1987. Between 1988 and
1990, Thailand recorded double digit growth of (real) GDP, averaging out at 12.2 per
cent per annum (Table 3 .2). The export boom and its growth contribution during this
period was the export-led growth phenomenon.

There were three notable developments in Thailand's macroeconomic policy
during this period. First, given the pivotal role of rapid export expansion in the boom, the
authorities became increasingly wedded to the idea of avoiding exchange rate
appreciation. Thus, the exchange rate regime became increasingly interventionist, with
reserve accumulation to avert nominal appreciation in the face of massive capital inflows.
The exchange rate remained virtually fixed at around 25 .4 baht to the US dollar
throughout 1987 to 1997 June (the time of the onset of the currency crisis) (Figure 3.2).
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Second, Thailand attained fiscal surplus throughout the boom period. During this period,
the government surplus was 2.5 per cent of (nominal) GDP.

While government

expenditure grew by 15.1 per cent per annum during the period 1987-96, revenue grew
even faster, i.e. 17.7 per cent (Figure 3.11). This rapid growth in government revenue
was the outcome of the economic boom and the enlarged tax base. The improved fiscal
balance allowed the government to undertake tariff restructuring in 1995 and 1997,
respectively.

Table 3.3
Growth Rate of Primary and Manufacturing Goods Exports and Imports Volume
(per cent), 1971-2002
Primary

1971-1975
1976-1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002

Exports
Manufacturing

Primary

Imports
Manufacturing

11.60
5.57
47.87
19.39
7.73
25.95
16.36
34.13
5.01
11.69
27.97
7.08
-18.17
7.74
-5.99
27.24
13.48
29.01
14.01
1.34
4.89
-0.26
-34.60
36.80
4.27
44.82
29.10
7.25
34.50
2.90
19.89
23.36
21.54
-2.88
19.14
4.57
10.62
23.74
8.23
8.16
14.60
10.05
-1.40
17.89
12.84
12.99
20.16
11.65
1.27
25.23
16.84
-2.52
-14.15
8.24
15.81
9.18
-8.26
-3.35
12.15
-20.08
19.17
8.62
23.83
18.59
19.66
-0.45
12.62
10.45
9.67
9.87
-0.34
36.14
Sources: Primary and Manufacturing goods exports and imports are compiled
COMTRADE database.

5.64
7.59
6.98
-13.31
35.43
4.82
-8.73
6.31
31.80
57.07
19.74
28.25
7.49
6.98
13.29
13.41
15.14
-11.46
-9.20
-28.80
28.06
17.31
-12.69
14.04
from the UN
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Third, financial and capital accounts were progressively liberalized. 10 These were
undertaken in the hope that Bangkok might become a regional financial centre. The
financial account liberalization began with dismantling of interest rate controls and
reducing the existing market distortion. For example, the lending rate ceili1;1g for the
agricultural sector, which used to be lower than the general ceiling, was removed in 1987.
Ceilings on commercial bank deposit rates were gradually removed during the period
1989- 92. These removals were aimed at enabling the interest rate to move according to
market forces.

The milestone of capital and financial liberalization was an achievement of
Article VIII of the International Monetary Fund (IMF) in May 1990. The capital control
measures were progressively removed. For example, all controls on foreign exchange
transactions on the current account were removed. In April 1991, the general public was
allowed to conduct foreign exchange transactions directly with commercial banks with no
limit on amount. The holding period for foreign exchange acquired from all sources was
extended from 7 days to 15 days after receipt.

After that it had to be sold to the

authorities or an authorized bank. Alternatively, foreign exchange could be deposited at
a commercial bank providing the balance outstanding did not exceed US$0.5 million per
individual and US$5 million per legal entity.

In addition, the Bangkok International Banking Facility (BIBF) was established in
March 1993. BIBF was an offshore financial market, which offered tax and regulatory
advantages to investors in order to encourage foreign financial institutions to set up
operations in Thailand. These financial institutions were to make loans both to domestic
borrowers (out-in BIBF) and to borrowers in other countries (out-out BIBF) in the region.
The Bank of Thailand granted 4 7 BIBF licenses to domestic and foreign institutions as a
step towards making Thailand a financial centre.

BIBF institutions benefited from

several important tax advantages, such as a reduced corporate income tax ( 10 per cent
instead of 30 per cent), and exemption from sales tax (3.3 per cent) and stamp duties (2
per cent). Personal and corporate income taxes were removed from interest earned from
10

See fuller detail in Appendix 3.
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deposits and loans with BIBF. Cross border borrowing within the same institution was
exempt from withholding tax (10 per cent). In addition, unlike other deposits, short-term
(fewer than 12 months) BIBF monetary instruments were not subject to the 7 per cent
cash reserve requirements favouring a short-term maturity structure.

In order to enhance the competitiveness, flexibility, efficiency, and stability of the
financial sector, the Thai government also promulgated a comprehensive plan of financial
reform (Wibulswadi, 1995 cited in Alba et al., 1999). As a result of the plan, the scope
of operations of financial institutions was significantly expanded.

To bolster the

competitiveness position of domestic financial institutions, in 1992 finance companies
and finance securities companies were permitted to operate leasing services, to act as
selling agents for public debt instruments, to act as arrangers and underwriter dealers in
debt instruments, and to act as a mutual fund supervisor. Moreover, commercial banks
were permitted to expand their area of operations to include issuance, underwriting and
distribution of debt securities, to act as supervisors and selling agents for mutual funds,
and to become securities registrars.

The rules and regulations imposed on financial institutions were progressively
relaxed in order to lower transaction costs and enhance competitiveness of the Thai
financial system. For example, in 1990, the Bank of Thailand increased the commercial
banks' net foreign liabilities limit from 20 to 25 per cent.

The requirement that

commercial banks hold government bonds in the amount of up to 16 per cent of the
bank's deposit in exchange for the right to open branches, which had been in effect since
the 1970s, was gradually reduced and lifted completely in 1993. Moreover, the scope of
'cash reserves' was broadened to allow commercial banks' holdings of other liquid
assets, including government bonds, such that banks could count assets with a higher rate
of return than cash. The overall reserve requirement was maintained at the minimum of 7
per cent of deposits. In addition, while the rules relating to non-performing assets were
changed to conform to those defined by the Bank of International Settlements (BIS), the
Bank of Thailand chose to use the loosest of the rules (Siamwalla, 2004: p.67).
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Combined with the relatively fixed exchange rate, the capital and financial
account opening resulted in a significant increase in (net) capital inflows. The stability of
the baht tended to reduce the associated risk of exchange rate depreciation resulting in
encouragement of capital inflows. Net private capital inflows increased from US$0.9
billion during the period 1981- 85 to US$5.4 billion during the period 1987-90, and
almost tripled to US$13.5 billion during the period 1991-96 (Figure 3.13). As a per cent
of (nominal) GDP, private capital inflows increased from 1.9 per cent in the early 1980s
to 7.7 per cent in 1987-90 and 12.8 per cent in 1991-96. Private capital inflows became
the most important component in the capital account during the boom period (Figure
3.14). The share of (net) private capital inflows to total (net) capital inflows increased
from less than 45 per cent during the period 1981-85 to almost 100 per cent during the
period 1987- 96.

Figure 3.13
(Net) Private Capital Inflows (millions of US dollars), 1970-2003
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The composition of private capital inflows changed dramatically between the late
1980s and early 1990s. Generally, private capital inflows could be broadly divided into
foreign direct investment (FDI) and other form of capital flows (OCF). The latter include
commercial bank borrowings (including BIBF), portfolio investment, and the non-
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resident baht accounts of domestic banks. 11

The OCF was the most important

composition of private capital inflows during the period 1987-96, accounting for 75 per
cent of total private capital flows (Figure 3 .13). Its share was more than 90 per cent in
1994- 96. The dollar value of OCF increased from US$0.6 billion in the early 1980s to
US$4 billion in 1987-90 and US$12 billion in 1991-96. FDI increased from US$0.3
billion in the early 1980s to US$1.4 billion and US$1.5 billion during the periods 198790 and 1991- 96, respectively.

Figure 3.14
(Net) Public and Private Capital Inflows (millions of US dollars), 1970-2003
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The value of OCF in Thailand was the highest in the ASEAN-5 countries, i.e.
Indonesia, Malaysia, the Philippines, Singapore, and Thailand, during the period 198796. As well, the share of OCF to total net private capital inflows in Thailand was 83 per
cent, followed by the Philippines (76 per cent), Indonesia (67 per cent), and Malaysia (29
per cent) (Table 3.4). Compared with other emerging-market recipients, Thailand was
among the ten largest emerging-market recipients of net capital inflows (Lopez-Mejia,
1999).

11

There is convincing evidence that FDI and OCF are different from each other. See a
full discussion in Appendix 2.

Table 3.4
ASEAN-5: (Net) Private Capital Inflows and Composition millions of US dollars), 1987-2002
1994
1995
1987-96
1996
1997
1998
1999
2000
1

Indonesia

Malaysia

Total private capital flows

5,551

3,839

FDI
Other form of capital flows (OCF)
- Portfolio
- Others

1,848
3,703
1,424

1,500
2,339
3,877

10,259
3,743
6,516
4,100 .

2,280

-1,538

2,416

Total private capital flows

4,669

1,425

FDI

3,293

4,342

Other form of capital flows (OCF) .
- Portfolio

1,376
-468

-2,917
-1 ,649

1,844

Total private capital flows
FDI
Other form of capital flows (OCF)
- Portfolio
- Others

3,292
768
2,525

Singapore

-7,614

-4,093

-1 ,173
145
-1,318
1,222
-2,540

-3,894

-3,142

-603

-9,638

5,594
5,253
5,005

4,499
-5,102 .

248

-2,632
-2,470

-356
-9,282
-1,878
-7,404

~5 ,941
-2,745
~3,196
-1,792
-1 ,404

-7,896
-4,550
-3 ,346
-1 ,909
-1 ,437

7,854

10,041

.2,562

-2,719 ·

-7,861

-6,276 .

4,178

5,078

5,137

2,163

2,473

1,762

287

3,676
-436

4,963
-268

-2,575
-248

-4,883
283

-10,334
-1 ,025

-8,037
-2,532

-4,181
-412 ·

-4,441
-1 ,399

-1 ,267

4,112

5,231

-2,327

-5,166

-9,309

:-5,505

-3,769

-3,042

5,717
1,079
4,638
1,190
3,448

11,886
1,335
10,551
5,317
5,234

6,814
1,086
5,728 .

685
2,127
-1 ,442

717
1,808

6,241
1,289
4,952
269
4,683

591
5,137

-928
-514

-2,673
1,754
-4,427
6,874
-11,301

-4,045
1,453
-5,498
207
-5,705

-1,213
1,142 ·
-2,355
1,050
-3 ,405

-1 ,933
.1,026
-2,959
1,912
-4,871

Total private capital flows

-1 ,063

-8,921

-1,623

-9,482

-12,725

-18,889

-12,938

-2,088

c-15,550

:-15,815

FDI
Other form of capital flows (OCF)
- Portfolio
- Others

3,505
-4,567
-3 ,394
-1 ,173

3,973
-12,894
-7,726
-5,168

8,508
-10,130
-7,525
-2,606

3,069
-12,551
-14,157
1,606 ·

4,577
-17,302
-14,361
-2,941 .

7,214
-26,104
-9,447
-16,656

7,848
-20,786
-8,877
-11 ,909

6,402
-8,490
-13 ,518
5,028

1,401
-16,952
~11,097
-5,854

~17,830
. -12,647
-5,184

10,316
10,283
Total private capital flows
1,732
1,729.9
FDI
8,584
8,553.1
Other form of capital flows (OCF)
4,852
1,642.6
- Portfo lio
3,732
6,910.5
- Others
Sources: Data for Thailand are from the Bank of Thailand, Bank
International Financial Statistics (CD ROM).

Thailand

2002

10,847

- Others
Philippines

2001
-3 ,278
· -4,336
-243

1,299 ·

2,015

-5,714
-3,908
-15,483
-13 ,541
-9,77.0
3,873
1-,023
2,813
5,143
3,562
-7,781
-6,737
-12,583
-17,103
-20,626
~643
-1,109
106
422
391
-5,628
-7,138
-12,689
-21 ,048
-17,494
of Thailand Quarterly Bulletin , and those of other countries are from the IMF,
12,025
1,326
10,699
1,110
9,589

20,849
2,004
18,845
3,420
15,425

-7,623
3,627
-Jl ,250 .
4,550
-15,800

\..0

0\
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In terms of OCF, the share of bank borrowing became increasingly important

after the liberalization in the early 1990s. Its share in total OCF increased from 19 per
cent in 1987- 90 to 45 per cent in 1991-96. The share was even larger after 1993 when
the BIBF was established, accounting for more than 60 per cent during the period 199396 (Table 3.5).

Table 3.5
Composition of (net) Private Capital Inflows (millions of US dollars), 1985-2003

1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003

Bank
-533
-835
239
850
-296
1,603
-253
1,934
3,604
13,894
11,239
5,003
-5,717
-12,723
-10,617
-6,606
-2,031
1,765
-2,381

Portfolio
141
97
499
447
· 1,429 ·
457
163
561
4,852
1,110
3,420
3,488
4,550
422
391
106
-643
-1,109
-244

Non-resident
374
368
412
859
1,093
1,336
2,042
1,707 2,685
2,066
3,407
2,924
-5,812
-4,300
-2,909
-413
-1,286
-5,042
-6,006

Other
6
-246
-449
550
1,991
5,185
6,503
3,299
-2,263
-5,949
1,614
5,331
-3,824
-3,901
-3,624
-5,618
-3,650
-2,210
-1,595

Other form
of capital
flows (OCF)
-12
-616
701
2,706
4,217
8,581
8,455
7,501
8,878
11,121
19,680
16,746
-10,803
-20,502
-16,759
-12,531
-7,610
-6,596
-10,226

Source: The Bank of Thailand, Bank of Thailand Quarterly Bulletin.

The rapid expansion of private capital inflows went hand in hand with that of
private domestic credit expansion during this period (Figure 3 .15). The average annual
growth rate increased from 16 per cent during the period 1981-85 to 29 per cent and 25
per cent during the periods 1987-90 and 1991-96, respectively.

This reflected the

increasing important sources of relying on domestic credit in generating GDP growth.
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The proportion of private domestic credit to (nominal) GDP increased to 102 per cent in
1996 from 47 per cent in 1987.

Figure 3.15
Private Domestic Credit Growth and its Proportion to (Nominal) GDP (per cent),
1970-2003
140

Per cent to

120

~

100

~- - - - - - t

80

GDP

Growth rate 50
40
m=

-l :,;

"""!:,

/

\

-

...I.

I

'<

;Ill

11P=1111.

60

~

30

-- -

\

/

\

;JP-- •

',

I

-/ ' -- - - - - - - + - - - - - - 1 - - - - ' r -- t -

20
10

40 - + - - - - - - - - - - - ----- - - - - - - - - - - - - - - - - - 1 - - - - + - --+- 0
20 ~-~ y

\

ll!l--t- -10

0 -+-~ ~ ~ ~ ~~~~~~~~~~--r--r--r--r-,--,------r------r---.---.--,--,--,---r---r-----r-----r----r---+- -20

1970

1975

1980

1985

-+--Percent to (nominal) GDP

1990

1995

2000

-m- Growth rate (Right scale)

Sources : Nominal GDP is from the National Economic and Social Development Board, on-line
database, available at www.nesdb.go.th.
Private domestic credit is from the IMF, International Financial Statistics (CD ROM).

The structure of domestic lending changed during this period (Table 3.6).

In

1988, credit from financial institutions was mainly directed to the manufacturing sector,
accounting for more than 20 percent of total credit. By contrast, in 1996, credit to the
manufacturing sector significantly declined, particularly from financial companies while
credit to the nontradable sector, and in particular to the real estate business, dramatically
increased. The proportion of credit for personal consumption increased while the share
of lending for investment in total credit declined.

The monetary authorities attempted to sterilize the effect of huge capital inflows
on the domestic money supply in order to attain low inflation. 12 Domestic interest rates
12

For example, in 1995-96 the Bank of Thailand (BOT) imposed measures in order to
slow down the rapid expansion of domestic credit. In 1995, The BOT raised the minimum
disbursement size for BIBF (out-in) loans to individuals from US$0.5 to US$2 million. The
whole 7 per cent reserve requirement imposed on commercial banks was required to be deposited
at the BOT instead of 2 per cent as before 1995 (the other 5 per cent could be held in other
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were bid up. However, according to the 'Impossible Trinity' theory, the sterilization
policy pursued during this period was unlikely to effectively sterilize the effect of capital
inflows on money supply.

Under the fixed exchange rate and the capital account

opening, an increase in the domestic interest rate provided an impetus for further capital
inflows, which instead increased the domestic money supply.

Table 3.6
Sectoral Breakdown of Outstanding Loans (per cent), 1988 and 1996

Personal consumption
Investment
- Primary
- Manufacturing
- Construction
- Real estate business
- Wholesale and retail trade
- Public utilities and services
- Banking and other financial
business
Exports
Imports
Total

1988
Commercial
Financial
institutions
banks
10.3
25.5

1996
Commercial
Financial
banks
institutions
12.3
27.0

7.1
25.8
4.3
6.3
18.9
7.3
6.3

1.3
21.8
3.5
14.8
12.7
7.3
9.1

3.9
26.8
4.6
9.1
17.8
10.6
7.5

0.9
15.3
3.7
24.3
7.8
7.6
11.0

8.3
5.3
100

1.3
2.8
100

4.2
3.2
100

0.8
1.7
100

Source: The Bank of Thailand, Bank of Thailand Quarterly Bulletin.

While the massive capital inflows and a pegged exchange rate regime allowed the
Thai economy to maintain high economic growth, they also made the country vulnerable
to crisis. There was the persistent appreciation of both internal and external RERs during
the period 1988-96. The internal RER appreciated by 12 per cent in 1996, compared to
its 1988 level (1988 = 100). Similarly, the magnitude of the external RER appreciated by

assets). In addition, to absorb liquidity from the financial system, the BOT issued its own bonds
in the amount of 10 billion baht and sold them to commercial banks, finance and securities
companies. In 1996, the BOT required all financial institutions to hold liquid assets in the form
of deposits at the BOT a minimum of 7 per cent regardless of currency. See details in Appendix
3.
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13 per cent from its level in 1988 (Figure 3.7 and 3.8). 13 The persistent appreciation
during this period was not, however, associated with technological improvement in the
tradable sector compared to the nontradable sector. In fact, the growth of total factor
productivity in the manufacturing sector tended to be less than that of the nontradable
sector (Figure 3 .16). 14 In other words, .the RER appreciation was not a reflection of the
Balassa-Samuelson effect.

Figure 3.16
Trend of Total Factor Productivity in the Manufacturing and Nontradable Sectors,
1970-2002(1970=100)
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The persistent internal RER appreciation reflected the boom and excess demand
in the nontradable sector, especially the real estate sector. During the early 1990s, there
was a shortage of office and residential space (Renauld et al., 1998, cited in Alba et al. ,
1999). Resources were excessively geared towards the nontradable sector, leading to a
decline in resource availability to produce tradable products.
13

On the other hand, the

The average magnitude of internal RER appreciation during this period was close to
that in 1983 , which led to the considerable devaluation and dramatic economic recession of 1984,
while the average magnitude of external RER appreciation during this period was far greater than
in 1983.
14
The total factor productivity is the change in output net of those in inputs. The
calculation is based on the estimates of the Cobb-Douglas production function in each sector
during the period 1970- 2002. See detail in Chapters 4 and 5. The pattern observed in this study
is consistent with results reported in Tinakom and Sussangom (1998)
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appreciation of external RER implied an increase in the domestic tradable price exceeded
the world tradable price.

Consequently, the country's international competitiveness

deteriorated. The current account deficit increased from 5.7 per cent of (nominal) GDP
in 1992 to 8.1 per cent in 1996 (Figure 3.9).

3.4 The Crisis Period (1997-98)
The growth euphoria ended when export growth collapsed in 1996.

Export value

declined from over 20 per cent in 1995 to around zero per cent in 1996, while export
volume dropped from 15 per cent in 1995 to -5.5 per cent in 1996 (Figure 3.17). The
state of vulnerability to crisis, combined with expectations of currency devaluation led to
a speculative attack on the Thai baht.

Figure 3.17
.
The Growth Rate of Export Value and Volume (per cent), 1971-2003
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The (net) private capital inflows net of FDI (OCF) slowed down in 1996 and
became net outflows in 1997 (Figure 3 .13). The first policy response of the Bank of
Thailand was to defend the value of the baht to the US dollar against speculative attack
instead of devaluing the currency to rectify the macroeconomic imbalance as it had done
in 1984. One possible rationale to explain this would be concern for the adverse effect on
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private balance sheets. Many companies, especially financial companies, were heavily
reliant on foreign borrowing because a relative stable exchange rate removes the
incentive to hedge and reduces perceptions of risk from foreign borrowing (Corden,
2002). Hence, currency devaluation would cause debt to rise sharply so that companies
with heavy foreign borrowings would become immediately bankrupt. Nevertheless, the
Bank of Thailand was not successful in maintaining the baht value. The stock of foreign
exchange reserves net of forward obligations in the second half of June 1997 was only a
few hundred million US dollars (BOT, 2002: p.33).

On 2 July 1997, The Thai

government announced adjustment of the exchange rate system to a floating exchange
rate regime.

On 14 August 1997, IMF assistance was requested and a stringent package of
financial measures was imposed by the fund. The Thai government signed the first (of
the total of eight) Letter of Intent (LOI) requesting financial and technical assistance
under the Stand-by Arrangement for 34 months (August 1997-May 2000) accounting for
SDR (Special Drawing Rights) 2.9 billion equivalent to US$4 billion. Combined with
assistance from nine countries as well as the Asian Development Bank and the World
Bank, the total financial assistance package amounted to US$17.2 billion. 15 The nine
countries of Australia, China, Europe, Hong Kong, Indonesia, Japan, Malaysia,
Singapore, and South Korea accounted for US$10 billion. Under supervision of the IMF,
there was a series of policy responses during the onset of the crisis to complement the
floating exchange rate regime.

The first policy response was the monetary policy contraction.

The Bank of

Thailand pursued monetary base targeting as the nominal anchor. The authorities set the
daily and quarterly monetary base targets as approved by the IMF. The monetary policy
was tightened in order to stabilize the foreign exchange market and restore the baht value.
As a result, the interbank rate as a proxy of the short-term interest rate increased

15

Even though the total financial package was US$17.2 billion, actual financial
assistance received was only US$16.7 billion.
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significantly from 11.7 per cent in the first half of 1997 to 18 per cent in mid-1998. The
lending rate also rose from 12.9 per cent to 15.3 per cent during this period (Figure 3.18).

Figure 3.18
Interbank Rate and Lending Rate (per cent), 1980:Ql-2004:Q2
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Second, fiscal policy was also tightened.

The Thai authorities accepted the

necessity to keep the fiscal surplus target of 1 per cent of GDP for the 1997/98 fiscal year
(October 1997-September 1998). To honour the policy framework agreed with the IMF,
the authorities decided to cut expenditure in the budget for the 1997/98 fiscal year by 100
billion baht or 1.9 per cent of GDP and to increase tax on some items. In October 1997,
the government raised tariffs on completely built-up passenger cars, perfumes, cosmetics,
clothing, leather products, glassware and crystal products, certain shoes, j ewellry, lenses,
eyeglasses, cameras, watches, pens, and lighters.

The actual cut as a result of this

measure was in fact only 78 billion baht (or 1.5 per cent of GDP). At the same time, to
increase tax revenue, an import surcharge of 10 per cent was introduced with the
exception of goods subject to less than 5 per cent tariff rates.

In addition, the Value

Added Tax (VAT) rate_was increased from 7 per cent to 10 per cent, effective from 16
August 1997. 16
16

The Value Added Tax (VAT) was implemented in Thailand in 1992, replacing the
Business Tax. VAT is an indirect tax imposed on the value added of each stage of production
and distribution.
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Third, from May 1997 to January 1998, the Bank of Thailand introduced the socalled 'two-tier market' measure.

With this measure, the central bank asked for

cooperation from domestic financial institutions to limit baht lending to non-residents
who did not have genuine commercial or investment activities. The measure effectively
created a two-tier foreign exchange market - the onshore and the offshore markets.

In January 1998, the 'two-tier market' measure was replaced by the so-called ' 50
million baht guideline'. Under this measure, Thai baht credit facilities , including swap
and forward exchange contracts provided by each financial institution to non-residents, in
cases where there are no underlying trade or investment activities, are subject to a
minimum outstanding limit of 50 million baht per counterparty. 17 Over and above .the
'50 million baht guideline', the Bank of Thailand introduced two additional measures to
deter outflows and enhance foreign currency inflows.

Firstly, exporters' foreign

exchange holding period was shortened ·from the maximum of 180 days to 120 days.
Secondly, foreign currency deposits of residents were restricted to those who had to make
payments in foreign currencies to persons outside the country within 3 months of the
deposit date. Such measures aimed to reduce the amount of baht in the offshore market
so that speculators could not borrow baht for speculative purposes (short selling) (BOT,
2002: p.33).

Fourth, the Bank of Thailand began to implement a comprehensive plan to
restructure the financial sector.

Beginning in early 1997, a series of measures were

undertaken. Later on, the IMF also supported and expressed the need to restructure the
financial sector in the Letters of Intent.

The first step of implementing the

comprehensive plan was to segregate weak financial institutions from strong ones. The
implementation began with finance companies in March 1997, which had the largest
exposure to the property sector and were the first to be affected by the economic
downturn. In March 1997, the Bank of Thailand and the Ministry of Finance announced
that ten as yet unnamed finance companies had asset quality problems and insufficient
17

The term 'per counterparty' refers to all transactions taken by head offices, branches,
representative offices and all affiliated companies of a particular non-resident to be counted as
one.
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liquidity, and needed to raise capital to cover weak real estate and other loans. Instead of
restoring confidence, the announcement led to a run on deposits at finance companies and
some small banks. As a result, 16 financial companies were suspended in June 1997 and
a further 42 were suspended in August 1997. Nevertheless, two financial companies,
namely Kiat N akin Finance and Securities Company PCL and Bangkok Investment
Finance Securities PCL were reopened in April 1998. All in all, during the period 199798, 56 of 91 financial companies faced actual or imminent insolvency and were
permanently closed and six of 15 commercial banks were taken over by the government.
Their assets were passed on to the Financial Restructuring Authority (FRA) to be
auctioned, while the government guaranteed funds for depositors and creditors in the
suspended financial institutions.

For the surviving financial institutions, the Bank of Thailand tried to adopt strict
prudential measures to raise the standard of financial supervision to be in line with
international standards.

In March 1998, while the Bank of Thailand maintained the

capital adequacy requirement of 8.5 per cent for banks and 8.0 per cent for finance
companies, new loan classification, loss provisioning, and interest recognition rules were
issued and tightened. For example, the criterion to deem a loan as non-performing was
that the principal and interest had been overdue for 6 months. This used to be 12 months.
The Bank of Thailand also allowed financial institutions to gradually build up loan-loss
provisions according to a fully transparent timetable. The new provision requirements
were gradually increased by 20 per cent every six months from July 1998 and fully
implemented by the end of 2000 (BOT, 2002: p.63).

In August 1998, the government introduced a new policy, known as the 'August
14 Measures' to a·ssist the recapitalization of banks. Nevertheless, only a few banks,
especially ones that already had a large government holding, required and received the
assistance offer. 18 In addition, the government also gave fiscal incentives for financial

18

As argued by Siamwalla (2004: p.74), while the government prepared the budget of
300 billion baht for the 14 August measure, less than one third of the total budget was used.
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institutions to set up their own asset management companies (AM Cs) to deal with their
bad assets.

These policy initiatives failed to halt the capital flight. There were considerable
net private capital outflows during the period 1997-98, mainly in the form of OCF rather
than FDI (Figure 3.13Y The amount of this net OCF outflow was around US$16 billion.
Commercial Banks, including BIBF and non-resident baht accounts, were the key sources
of capital outflows. The nominal exchange rate dramatically depreciated, rising to 53.8
baht to the US dollar in January 1998 from 25.8 baht to the US dollar in June 1997 before
gradually returning to around 40 baht to the US dollar from 1999 onwards (Figure 3 .2).

The dramatic increase in net capital outflows and the considerable depreciation of
the nominal exchange rate created severe balance sheet problems for financial
institutions.

Financial institutions' as·sets quality deteriorated rapidly, and many

experienced withdrawals and reduced rollover rates on their external credit lines. The
strengthened financial supervision framework pursued by the Bank of Thailand made the
situation even worse for commercial banks and financial companies. This led financial
institutions to seek new capital funds in order to fulfill their obligations. The surviving
financial companies, now facing stricter prudential measures, struggled to seek new
capital in order to fulfill the higher level of obligation, and were reluctant to rollover
credit lines to their customers even for working capital. This led to a credit market freeze
that widely affected other parts of the economy, particularly private investment.

The contractionary fiscal policy implemented under the IMF package resulted in
the unintended consequence of aggravating economic contraction. The main objective of
tightened fiscal policy was to improve the current account deficit.

Nevertheless, in

circumstances where there were large capital outflows and dramatic currency
depreciation, such policy seemed redundant as the fiscal surplus would further reduce the
economic activities and delay economic recovery.
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The Thai economy contracted by -1.4 per cent in 1997 and -10.5 per cent in 1998
(Table 3 .2). The 1997-98 negative growth rate was the greatest economic contraction in
Thailand over the past three decades. The negative growth rate was mainly due to the
huge reduction in private domestic investment, registered -30.4 and -52.3 per cent in
1997 and 1998, respectively.

There was a mild reduction in domestic consumption

during this period. While export growth was registered at around 7.5 per cent a year,
there was a considerable reduction in imports. Annual import volume growth declined
from -0.61 per cent in 1996 to -16.5 per cent in 1997-98 Even though there was a trade
surplus, the considerable reduction in private domestic investment overwhelmed the
positive impacts of the trade surplus so that economic growth declined dramatically.

The current account deficit as a share of nominal GDP decreased from 8 .1 per
cent.in 1996 to 0.8 per cent in 1997, followed by the surplus of 12.7 per cent in 1998
(Figure 3 .9). The improvement of current account balance was, however, overwhelmed
by capital outflows. As a result, Thailand experienced a balance of payments deficit in
1997-98 (Figure 3.10).

Sharp depreciation of the nominal exchange rate immediately rectified the
persistent external RER appreciation. The external RER index increased from 87.5 in
1996 to 99.4 and 107 in 1997 and 1998, respectively (Figure 3.8). Depreciation of the
external RER reflected an improvement in the international competitiveness of the Thai

economy so that exports improved along with this depreciation. The internal RER index
continued to appreciate slightly in 1997 before gradually depreciating in 1998 (Figure
3.7). This could be perhaps due to the presence of excess capacity in the tradable sector.
Such excess capacity was likely to offset the effect of currency depreciation and lower
the domestic prices of tradables more than nontradables.

3.5 The Post-crisis Period (1999-2003)
From mid-1998 onwards, both monetary and fiscal policies loosened considerably, the
nominal exchange rate stabilized, and capital control measures were in place. Where
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monetary policy is concerned, the monthly interbank rate dramatically declined to 2.6 per
cent at the end of 1998 and therefore moved by around 1-2 per cent during the period
1999-2003. Similarly, the monthly lending rate dropped sharply during the same period
(Figure 3.18). Nevertheless, the low interest rate seemed to be ineffective in stimulating
aggregated demand. The evidence suggested that Thailand was in a liquidity trap. 19

Since May 2000, the expansionary monetary policy has been implemented under
a new monetary policy framework, namely the inflation ·targeting framework.

The

instability between money supply and output growth caused the Bank of Thailand to
abandon the monetary base targeting, as implemented during the IMF program. The
Monetary Policy Committee (MPC) was appointed and vested with the power to set the
direction of monetary policy to reach the ultimate target of price stability as well as
sustainable growth. The quarterly average of core inflation (measured by percentage
change of CPI, excluding raw food and ·energy) as the policy target is set at 0-3.5 per
cent. Under this framework, the Bank of Thailand signals shifts in monetary policy
stance through changes in policy interest rate, currently set on the 14-days repurchase
rate (RP 14 days). 20 The BOT uses a variety of monetary policy instruments such as
open market operations, reserve requirements, and a standing overnight credit facility to
implement the MPC's interest rate decisions.

Where the fiscal policy is concerned, the overall budget balance for the 1998/99
fiscal year was revised and targeted at a deficit of 3 per cent of GDP. This excluded 1.5
per cent of GDP in interest costs related to the ongoing fiscalization of bonds for the
Financial Institutions Development Fund (FIDF) and other financial restructuring costs.
The magnitude of fiscal deficit was increased to 5 per cent of GDP in LOI6 (1 December
1998). In the 1999/2000 fiscal year, the fiscal deficit was increased to 6 per cent of GDP
as expressed in LOI7 and this fiscal policy stance continued in LOI8, the last LOI. In
19

An economy is said to be in a liquidity trap when the ability to stimulate demand has
vanished because the nominal interest rate has reached an unbreakable floor (Buiter and
Panigirtzoglou, 2003).
20
The movement of RP 14 days rate was similar to that of the interbank .rate. It
significantly declined from 19 per cent in the first half of 1998 to 3.98 per cent at the end of 1998.
During the period 1999-2003, the rate was around 1-2 per cent.
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addition to the fiscal deficit, the VAT rate was returned to 7 per cent, the same level as in
the boom period during April 1999-September 2001.

The expansionary fiscal policy received added impetus following the end of the
IMF program in 2000. In 2001, the government budget amount of 58 billion baht was set
aside as an economic stimulus package to be used where an economic slowdown
threatened to cause serious social and economic repercussions. The budget deficit was
targeted at 3.6 per cent of GDP in the 2001/02 fiscal year. In addition, there were other
two key fiscal stimulation measures directed to rural areas.

First, a three-year debt

suspension was introduced for small-scale farmers. In order to assist small-scale farmers,
the government initiated a temporary debt relief program under which farmers who had
taken out loans of less than 100,00 baht from the Bank for Agriculture and Agricultural
Cooperatives could apply for a three-year suspension of interest payment or a reduction
of loan principal.

Second, the government announced the Village Fund Program, allocating one
million baht to each of the country's 73,881 villages for the purpose of career
development, job creation, and supplementing incomes. By April 2002, 72,056 million
baht had been transferred to the villages, of which 53,439 million baht had in tum been
extended as credit to members. The Village Funds were to be financed by Ministry of
Finance guaranteed loans from the Government Saving Banks. Funds to service these
debts would also come from annual budget appropriations.

In addition, the import surcharge introduced during the cns1s period was

abolished in August 1999 to encourage investment, followed by autonomous reductions
on over 600 tariff lines. Most of these are inputs widely used by Thailand's industries.
In 2003, tariff restructuring received renewed emphasis as an essential part of the overall

economic reforms aimed at strengthening efficiency and competitiveness (Warr, 2000;
WTO, 1990, 1995 and 1999). The reduction of tariff rates commencing in June 2003 was
implemented by October 2003, and followed by a four-year period of tariff reduction
from 2004 to 2008. There are around 900 items involved in the second round of tariff
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reduction, covering a wide range of manufacturing products. The tariff reduction in this
round is mainly on intermediate products, thereby maintaining the escalating tariff
structure. The magnitude of tariff reduction is moderate, within the range of O to 8.9 per
cent (Athukorala, Jongwanich and Kohpaiboon, 2004).

Where the capital account is concerned, in addition to the '50 million baht
guideline' introduced in January 1998, the Bank of Thailand introduced additional
measures in September 2003 with the main objective of curbing short-term capital
inflows (BOT, 2003a). That is, financial institutions are also limited in borrowing Thai
baht from non-residents who do not have underlying trade and investment activities, so as
not to exceed 50 million baht. However, non-residents tend to avoid these measures by
increasing transactions through Non-resident Baht Accounts (NRBAs) with financial
institutions in Thailand to speculate on Thai baht instead of facilitating payments and
remittances resulting from trade, services, and investment in Thailand.

The total

outstanding balances in these accounts significantly increased from the normal level of
15,000-20,000 million baht prior to this measure to 46,000 million baht by October
(BOT, 2003b ). In order to prevent this situation, since October 2003, non-residents who
wish to open NRBAs for the purpose of settlement have been restricted to opening only
current NRBAs or savings NRBAs. Deposits for other purposes must have a maturity of
at least 6 months. Financial institutions must refrain from paying interest on current and
savings accounts except for fixed accounts with a maturity of at least 6 months.
Moreover, total daily outstanding amounts for all accounts must not exceed 300 million
baht per resident.

In addition, since officially announcing a floating exchange rate regime, the

exchange rate has been relatively stable during the period 1999-2003, although it has
exhibited a higher degree of flexibility than that which occurred in the boom period. The
exchange rate slightly depreciated from 37 .1 baht to the US dollar in the first half of 1999
to 38.1 and 44.3 baht to the US dollar in the first half of 2000 and 2001, respectively.
During the period 2002_:_--June 2004, the exchange rate averaged out at 41.7 baht to the US
dollar (Figure 3.2). Several studies (e.g. McKinnon, 2001; Hernandez and Montiel, 2001;
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Calvo and Reinhart, 2002) argue that from about mid-1998 the Thai authorities have
gradually moved away from a freely floating exchange rate regime and began to 'keep an
eye' on exchange rate movement.

Outflows of OCF considerably declined from 2000. The annual figure of OCF
outflows decreased from US$20.6 billion in 1998 to US$12.5 and US$7.5 billion in 2000
and 2001, respectively. In 2003, OCF outflows slightly increased to US$10 billion. By
contrast, net FDI increased during this period. On average, during the period 1999-2003,
although Thailand experienced net FDI inflows of US$2.6 billion per year, these were
less than net outflows of OCF so that the capital account still exhibited deficit (Figure
3.13).

During the recovery period, the magnitude of current account surplus slightly
decreased to 6.8 per cent of (nominal) GDP, compared to 12.8 per cent in 1998. Annual
growth rate of exports increased from 7. 7 per cent in the crisis period to 8 .2 per cent
during the period 1999-2003 (Table 3.2). As the economy began to recover, the growth
rate of imports turned from a double digit negative to a double digit positive. During the
period 1999-2003, import growth averaged out at 10.7 per cent, increasing from -16.5
per cent in 1997-98 (Table 3 .2). From 2000, the magnitude of current account surplus
has been greater than that of capital account deficit, generating a balance of payments
surplus and an increase in foreign exchange reserves (Figure 3 .10).

The economic recovery was gradual. The annual growth rate increased from 3. 8
per cent during the period 1999-2001 to 5.4 per cent in 2002 and 6.8 per cent in 2003.
Private investment also gradually recovered. In 2003, private investment grew 17.9 per
cent. Even though private investment growth reached double digits in 2002-03, its level
was still less than that in 1990. In addition, the improvement of private investment was
still far behind the other East Asian countries (Warr, 2004).

Private domestic credit has exhibited a downward trend since the onset of the
crisis, although the non-performing loans of financial institutions considerably declined
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in 2000- 03 (Siamwalla, 2004). The annual growth rate of private domestic credit during
the period 1997- 2003 was -6.3 per cent, while its share to nominal GDP declined from
121 per cent in 1997 to 79 per cent in 2003 (Figure 3.15). The external RER continued to
depreciate compared to that during the boom period even though it exhibited slight
appreciation in 2002- 03 (Figure 3.8). As well, the internal RER has showed continuous
depreciation since 2000 that reflected the relative higher profitability of tradable
production than nontradable production during this period (Figure 3.7). However, the
low level of internal RER compared with its value during the boom period may be due to
excess capacity in the tradable sector.

3.6 Conclusions
This chapter has surveyed the macroeconomic policy and economic performance of the
Thai economy over the past three decades. The historical data have been grouped into
four sub-periods, i.e. the pre-economic boom (1970-86), the economic boom (1987-96),
the economic crisis (1997- 98) and the post-economic crisis (1999-2003) periods, in
order to better understand the factors creating the bo~m-and-bust cycles. In each subperiod, the discussion emphasizes the interrelationship between macroeconomic policy
and performance, i.e. what macroeconomic policy contributed to the macroeconomic
performance, and how the Thai authorities managed macroeconomic policy in response
to shocks.

There are three key inferences that can be drawn from the survey. Firstly, the
movements of both internal and external RERs indices closely reflect the boom-and-bust
cycles in the context of Thailand. In particular, the persistent RERs appreciation reflects
the economic vulnerability to a currency crisis. Over the past three decades, there were
two episodes where Thailand exhibited the persistence of RERs appreciation, i.e. 198084 (the pre-boom period) and 1988- 96 (the boom period). In each episode, persistent
RERs appreciation ended in a dramatic adjustment in the exchange rate and severe
macroeconomic consequences. The magnitude and time periods of RERs appreciation in
1988- 96 were greater than in 1980- 84, especially for the external RER. This reflected a
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loss in the country's competitiveness that was far more serious in 1988- 96 than in 198084. It also reflected a state of economic vulnerability that tended to be more critical in

the former than in the latter.

Secondly, the persistent RERs appreciation in the lead-up to the 1997 currency
crisis was related to two key elements of macroeconomic policy, namely the de facto
pegged exchange rate and accelerated capital account opening.

After the 1984

devaluation, the exchange rate was more or less fixed at around 25 baht to the US dollar
from 1987 to 1996. This induced the private sector to form unrealistic expectations of
exchange rate changes. When the Thai authorities liberalized the financial and capital
accounts, these expectations led the private sector to excessively borrow money abroad.
The liberalization plan of the financial sector, which emphasized far more the
improvement of the profitability of financial institutions than prudential supervision,
caused excessive capital inflows to be directed mainly to the nontradable sector,
especially real estate activities. This resulted in excess demand for the nontradable sector
and pressured up domestic prices. The continued increase in domestic prices caused
deterioration in the ·country's competitiveness.

Finally, while the relative importance of these two macroeconomic policies in
inducing the persistent RERs appreciation is still unsolved, the policy responses in the
recovery period have been to keep an eye on the movement of the nominal exchange rate
and to introduce some measures of capital controls.
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Appendix 2
The Key Differences between Foreign Direct Investment (FDI) and Other Form of
Capital Flows (OCF)

There are five key reasons for regrouping private capital inflows into foreign direct
investment (FDI) and other form of capital flows (OCF). Firstly, the investors in these
two types of inflows tend to be different. For FDI, Multinational Enterprises are the
world's major direct investors while OCF investors are far broader in scope ranging from
individuals to institutional investors and banks. Secondly, the main conduit for FDI to
inject capital funds is through a subsidiary. In contrast, capital funds from OCF can
either go directly to the recipient or to financial brokers.

Thirdly, FDI and OCF are motivated by different factors. FDI inflows are the
result of a firm's decision to transplant across countries and so are mainly motivated by
business opportunity, competitive advantage, and global strategy, all related to long-term
underlying economic fundamentals. In contrast, OCF is a capital fund allocated across
countries to benefit from differences in financial rates of return, e.g. interest rate,
exchange rate, etc. These financial returns are related to short-term fluctuations in key
macroeconomic indicators such as interest rate, exchange rate, and stock prices. Even
though there are some common factors and/ or external shocks that can have a
considerable impact on the returns from both FDI and OCF, such as overall economic
performance, political stability, and policy uncertainty, it is still far from conclusive to
group .both kinds of international capital flows together (Athukorala, 2003).
Fourthly, OCF seems more volatile than FDI. 21 A rapid movement of OCF from
one country to another could generate a considerable amount of profit for investors. In
contrast, FDI is likely to exhibit a greater sunk cost of investment, i.e. once the
investment has been made, none of it can be recovered (Rivoli and Salorio, 1996). Thus,
the FDI decision on entry/exit takes longer, compared with OCF.

Quick movement

(entry-exit) is unlikely to generate a net return to direct investors.
21

.

·

See for example, Frankel and Rose (1996), Radlet and Sachs (1998), Kim and Hwang
(2000), Lipsey (2001), and Athukorala (2003).
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Finally, FDI and OCF generate different impacts on a host country. FDI inflows
are not only simply a transfer of capital but are associated with advanced technology.
Thus, apart from providing additional capital funds, FDI is likely to influence the
economic structure as well as the conduct and performance of locally owned firms in the
host country. In contrast, OCF provides additional capital funds to the host country and
allows the market mechanism in the host country to allocate them. The efficiency of
funds depends on the stage of development in the capital and financial markets as well as
policy-induced incentives (e.g. tariff protection) in a host country.
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Appendix 3
Chronology of Important Policy Reforms in Thailand, 1987-2003
Date
1987
1989
1990
- March
- April
-May

- November

1991
- April

-May

1992
- January
- March

Events
Interest rate ceiling for lending to priority sectors was removed.
Interest rate ceiling on time deposits of commercial banks with maturity
exceeding 1 year was removed.
Interest rate ceiling on time deposits of commercial banks with maturity
less than 1 year was removed.
The maximum permitted net foreign asset positions of commercial banks
were increased from 20 per cent of capital funds to 25 per cent.
Article VIII of the International Monetary Fund (IMF), which aimed to
At this time,
relax capital and financial controls, was achieved.
commercial banks were authorized to approve/ disapprove all trade-related
foreign exchange transactions.
The commercial banks' net foreign liabilities limit was increased to 25
per cent from 20 per cent of capital funds. The requirement for
commercial banks to hold government securities as a condition for branch
opening was lowered from a minimum of 16 per cent of total deposits to
9.5 per cent.
A comprehensive tariff restructuring (reduction and rationalization) was
launched (implemented in 1995 and 1997).
The foreign exchange liberalization was announced.
- The general public was allowed to conduct foreign exchange
transactions directly with commercial banks with no limit.
- The maximum holding period for foreign exchange acquired from
all sources was extended from 7 days to 15 days after receipt (after
which it had to be sold to the authorities or authorized banks).
Alternatively, this foreign exchange could be deposited at a
commercial bank providing the balance outstanding did not exceed
US$0.5 million per individual and US$5 million per legal entity.
Financial institutions' capital funds were divided into Tier 1, consisting of
. common shares and accumulated profits, and Tier 2, comprising profits
from property valuation changes and equity-like long term liabilities.
Commercial banks were required to maintain a capital to risk assets ratio
of no less than 7 per cent (which was increased to 8 per cent by the end of
1994). Thai commercial banks' tier 1 capital must be at least 5 per cent of
the risk assets. For foreign banks, this ratio was set at a minimum of 6.25
per cent (which was increased to 6.5 per cent by the end of 1994).
Interest rate ceiling on savings deposits at commercial banks was
removed.
The scope of operations of financial institutions was expanded to allow
greater competition in the supply of financial services.
(contd.)
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Appendix 3 (contd.)

Date

- June

1993
- March
-May
- October

1994
- February

- June
_ July
- August
- November

Events
Commercial banks are permitted to act as selling agents for public
debt instruments, as arrangers, underwriters and dealers in debt
instruments, and to act as financial advisers in mergers, acquisition
and take-over cases.
Financial companies and financial securities compames are
permitted to operate leasing services, act as selling agents for public
debt instruments, as well as to act as arrangers, underwriters and
dealers in debt instruments, and to act as a mutual fund su_2ervisors.
Interest rate ceilings on lending and borrowing rates of finance and credit
foncier companies were removed. Remaining interest rate ceiling on
bank lending rates was removed.
The BOT granted 4 7 BIBF licenses to domestic and foreign financial
institutions.
The requirement for commercial banks to hold government bonds to
fulfill the branch 0_2~-n_-ing requirement was removed.
Commercial banks are required to announce the Minimum Loan Rate, the
Minimum Retail Rate, and maximum margin to be added to the Minimum
Retail Rate as a reference rate for customers other than those eligible for
the Minimum Loan Rate.
Foreign exchange controls were further liberalized.
The annual ceiling on foreign exchange sales or withdrawals from
foreign exchange deposits for the purpose of investing abroad or
lending to domestic subsidiaries that commercial banks were
authorized to approve was increased from US$5 million to US$10
million.
Authorized dealers were allowed to lend foreign exchange to nonresidents without limit. Transfers of baht currency from one
overdrawn non-resident baht accounts to another, or to buy foreign
exchanges, were permitted.
The ceiling on transfers or transport of baht banknotes to Vietnam
and neighbouring countries was increased from 250,000 baht to
500,000 baht per person per trip/transaction.
The US$5 million per individual limit on commercial bank lending
to non-residents was lifted.
Commercial banks were allowed to invest in equity of more than 20 per
cent of their total ca_2ital.
Finance companies were required to maintain a minimum capital to risk
assets ratio in line with BIS standards, set at 7 per cent.
Finance companies were permitted to open representative offices abroad,
and BIBF were allowed to establish branches in provincial areas.
The ceiling of commercial bank' s net pos1t10n on foreign assets and
liabilities to capital reduced to 20 per cent and 15 per cent, respectively.
·
·
·
(contd. ) · ·
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Date
1995
- August

- October
1996
- February

- April

- June

- August

1997
-May

- June

Events
Of the 7 per cent reserve requirement imposed on commercial banks '
non-resident baht deposits with maturity of less than one year, the whole
7 per cent reserve amount was required to be deposited at the BOT
instead of the previous requirement of 2 per cent deposited at the BOT
and 5 per cent held in other assets.
The BOT issued its own bonds in the amount of 10 billion baht and sold
them to commercial banks, and finance and securities companies.
The BOT raised the minimum disbursement size for BIBF (out-in) loans
to individuals from US$0.5 to US$2 million.
The BOT issued its Regulation on Bond Repurchase Arrangements for
Intra-day Liquidity Adjustment B.E. 2539 (1996). Under the new
regulation, commercial banks, financial companies, and other financial
institutions specified by the BOT were required to deposit government or
the BOT bonds or bonds with specialized financial institutions and other
state enterprises with the BOT. Each day, the BOT would consider the
appropriate amount of these bonds to buy or sell pursuant to the
regulations on bond transactions with financial institutions under
Repurchases Agreements B.E. 2539. · The BOT's purchase price would be
no higher than 90 per cent of the bonds' face value, within the limit
spe~ified by the BOT.
- The BOT granted the second round BIBF licenses to foreign banks.
- The BOT required financial companies and financial and securities
companies to hold liquid assets in the form of deposits at the BOT a
minimum of 7 per cent of baht borrowed or received from non-residents
with maturity of less than one year. After June 1996, the coverage was
extended to foreign currency regardless of currency. This was intended to
reduce the risk and liq~idity problems of finance and securities business.
Commercial banks and BIBF were required to maintain minimum average
reserve deposits at the BOT of 7 per cent of short term non-resident
borrowings and deposits both in baht and in foreign currencies.
The BOT allowed branches of foreign banks to upgrade to full operation.
The BOT allowed financial companies to do foreign exchanges related
business.
The BOT introduced the so-called 'two-tier market' measure. With this
measure, the BOT asked for cooperation from domestic financial
institutions to limit baht lending to non-residents who do not have
genuine commercial or investment activities. The measure effectively
created a two-tier foreign exchange market - the onshore and the
offshore markets.
The authorities suspended 16 finance companies and announced
guarantees for the deposits and creditors of the remaining financial
institutions.
(contd.)
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Date
_ July
-August

- October

- December
1998
- January

-August

1999
- April
- August

2000
- April

Events
The government announced a floating of the exchange rate, leading the
baht to depreciate immediately by 15-20 per cent.
- The authorities announced further measures to strengthen confidence in
financial institutions and suspended 42 additional finance companies.
- The Thai government signed the first (of the total of eight) Letter of
Intent (LOI) with IMF requesting financial and technical assistance under
the Stand-by Arrangement for 34 months (August 1997-May 2000).
- The government announced its financial reform strategy. The FRA and
the AMCs were set up by law as the agencies for segregating and
managing assets of the suspended financial institutions.
- The government raised tariffs for luxury products, e.g. perfumes,
cosmetics, clothing, leather products, glassware and crystal products,
certain shoes and jewellry, etc. for two years. The import surcharge of 10
per cent was imposed on other goods whose tariff rates are equal to or
greater than 5 per cent for two years.
The permanent closure of 56 finance companies out of the 5 8 suspended
was announced.
The 'two-tier market' measure was replaced by the so-called ' 50
million baht guideline'.
- Exporters' foreign exchange holding period was shortened from the
maximum of 180 days to 120 days.
- Foreign currency deposits of residents were restricted to those who had
to make payments in foreign currencies to persons outside the country
within 3 months of the deposit date.
- The government introduced a comprehensive restructuring measure
offering public financial assistance for recapitalization, known as 'The
August 14 Measures'.
- Corporate Debt Restructuring Advisory Committee was established. It
aims to facilitate debt restructuring negotiations with a uniform treatment.
The VAT reduction to 7 per cent (from 10 peI_~e__g!) was introduced.
The government implemented four measures to support private
investment:
Tax measure: customs tariffs were rationalized with lower tariffs on
imports of capital goods, raw materials, and the lifting of
registration requirements for export and import gold.
Capital support measure: venture capital funds were established for
and small and medium enterprises.
Real estate support measure: a fixed rate, long term credit line was
allocated to stimulate housing demand.
Financial restructuring for small and medium enterprises: the credit
guarantee syste111 was streamlined and expanded.
The VAT reduction to 7 per cent (from 10 per cent) was extended for
another six months, until September 2001.
(contd.)
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Date
-May

2001
-May

- June

_ July

- September

- November

- December

2002
- March

- April

Events
The Monetary Policy Committee (MPC), consisting of the BOT officials
and outside members met for the first time. MPC decided to use the 14
days repurchase rate as the policy rate. The quarterly average of core
inflation (measured by percentage change of CPI excluding raw food and
energy) as the policy target is set at 0-3.5 per cent.
Corporate income tax rate was lowered from 30 per cent to 25 per cent for
listed companies and to 20 per cent for newly listed firms on the Market
for Alternative Investment for five accounting Qeriods.
Thai Asset Management Corporation (T AMC) was established. It aims to
resolve the problem of impaired assets in the financial system. T AMC
was set up as a legal entity classified as state agency but not a government
body or state enterprise.
The amended regulations allowed small and medium enterprises with
fixed assets of no more than 200 million baht to apply for assistance, as
opposed to the previous fixed asset ceiling of 100 million baht. At the
same time, the maximum single lending limit was increased from 50
million baht to 100 million baht.
The government announced the following private investment promotion
measures:
For small and medium enterprises with paid up capital of no more
than 5 million baht, corporate income taxes were lowered to 20 per
cent and 25 per cent for the case where net profits were no more
than 1 million baht and 3 million baht, respectively
To promote venture capital, income tax on dividend earned and
capital gains on share transfer were exempted for both the venture
capital and its investors.
To encourage foreign investors to establish regional head-quarters in
Thailand, the corporate income tax rate was lowered from 30 per
cent to 10 per cent of their net Qrofits.
The government announced a debt relief program for small farmers
through the agricultural institutions system to be financed by annual
budgetary appropriations of 1, 196 million baht for three years, totaling
3,588 million baht.
- The government announced the Village Fund Program, allocating one
million baht to each of the 74,881 villages in Thailand.
- An economic stimulation package of 5 8 billion baht was also
appropriated in reserve in the 2002 fiscal budget.
The BOT required commercial banks to submit targets for loans to small
and medium enterprises in the year 2002 to the BOT, and to report actual
lending_ against the target every six months.
The BOT relaxed rules on credit cards to foster consumption and
flexibility in services provided by commercial banks. In particular, the
minimum income requirement was lifted . along with credit ceilings and
rules on supplementary cards, allowing commercial banks to freely set
their own requirements/criteria on card holders.
(contd.)
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Appendix 3 (contdJ

Date
- June
- July-August
2003
- September

Events
Ministry of Finance empowered to issue bonds up to 780 billion baht to
fiscalize actual FIDF losses.
Saving bonds in the amount of 305 billion baht issued pursuant to the
FIDF losses were oversubscribed.

Financial institutions are also limited to borrow no more than 50 million
Thai baht from non-residents who do not have underlying trade and
investment activities.
- Non-residents who wish to open non-resident baht accounts (NRBAs)
- October
for the purpose of settlemen1 have been restricted to open only current
NRBAs or savings NRBAs. Deposits for other purposes must have a
maturity of at least 6 months. Financial institutions must refrain from
paying interest on the current and savings accounts except for fixed
accounts with a maturity of at least 6 months. Moreover, total daily
outstanding amounts for all accounts must not exceed 300 million baht
per resident.
- Tariff reduction on 900 intermediate products was introduced.
Sources: Complied from the BOT (2002, 2003a, and 2003b) and Alba et al. (1999).
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Chapter 4: Model Specifications, Data, and the Econometric
Procedure
This chapter discusses model specifications, data, and the econometric procedure for
examining the determinants of real exchange rates (RERs) in Thailand. As argued in
Chapter 2, an economy-wide model is needed in order to undertake a systematic analysis
of RERs determinants as well as to conduct a wide range of simulation experiments.
Basic features of the model are discussed in section 4.1.
building blocks -

It is composed of six key

domestic prices and wages, production capacity, aggregate demand,

money market, external balance, and employment. The model specifications for these six
building blocks are described in the following six sections (Sections 4.2-4. 7). Section
4.8 sets out the economy's budget constraints to ensure that the empirical model has
internal consistency. The variable measurement and sources of data are presented in
Section 4.9.

Section 4.10 sets out the econometric procedure for estimating the

behavioural equations. The final section provides a summary of the major points.

4.1 _Key Features of the Model
The model is an extended version of the Salter-Swan framework where an economy
consists of two sectors -

tradable and nontradable (Corden, 1994; Corbo and Fischer,

1995). The tradable sector is further disaggregated into the primary and manufacturing
sectors in order to allow for differences in determinants of prices, demand, and
production.

Ideally, these two sectors should have been disaggregated further into

exportables and importables (Chapter 2), but this is not possible because of data
limitations . . However, this is not considered to be a major limitation because there were
no noticeable fluctuations in the terms of trade (in terms of both domestic and foreign
currencies) in Thailand during the half decade prior to the crisis (the focus of the
simulation experiments of this study) (McKibbin and Martin, 1998).

Therefore,

exportables and importables can reasonably be assumed to be facing the same prices.

123
Tradables are treated as a composite commodity, composed of exportables and
importables.

There are six main building blocks in the · model, namely prices and wages,
production capacity, aggregate demand, money market, external balance, and labour
market. In the model, the internal and external RERs are determined through changes in
the domestic tradable (primary, manufacturing) and nontradable prices that are a result of
the interaction among these six building blocks (Figure 4.1 ).

Figure 4.1: Key Linkages of the Model in Determining RERs
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Figure 4.1 depicts the key linkages in the model. The movements of domestic
prices depend on aggregate demand (over and above capacity) and wages. Changes in
domestic interest rate and private domestic credit (PDC) in the money market affect
aggregate demand (which is disaggregated according to the national accounts identities
into private consumption and investment, government expenditure, exports and imports).
Both aggregate demand and (real) wages influence the level of employment.

Such

changes in the level of employment (unemployment) in tum affect domestic wages (over
and above domestic price changes). The movement of aggregate demand affects the
external balance components (current and capital accounts).

Under a predetermined

nominal exchange rate regime, these changes will affect the level of foreign exchange
reserves and the level of money supply. This in tum affects the movements of domestic
interest rate and private domestic credit.

The model explicitly allows for differences in the determinants of tradable and
nontradable prices.

This enables precise delineation of time patterns . of the internal

( PT I PN) and the external ( eP; I PT) RERs. As argued in Chapter 2, it is not possible to

have a single RER index that reflects well both internal and international
competitiveness, particularly wp.en the law of one price does not hold.

The use of an economy-wide model has the virtue of enabling us to incorporate a
comprehensive range of real and nominal factors in determining RERs within a unified
framework.

The economy's budget constraints composed of the private, public, and

external sectors, can be incorporated to ensure that the model is internally consistent. In
particular, a net financial surplus for one agent implies a net financial deficit for another.
Meanwhile, other key macroeconomic variables, such as GDP and its components, and
current account balance, can be captured along with the movements of RERs.

In

addition, many country-specific factors that potentially affect the dynamics of internal
and external RERs, such as the degree of exchange rate pass-through in each sector, the
degree of product heterogeneity, inflation expectations etc., can be explicitly addressed
and empirically tested under this model.
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In particular, the long-run (steady-state) properties and homogeneity properties in
each equation can be imposed empirically in estimating the model.

Such long-run

(steady-state) features are needed to ensure that structural economic relationships are
consistent with the neo-classical steady state in which the long-run output level is solely
determined by supply-side factors, such as level of technology, and availability of factor
inputs. In other words, in the long run, aggregate demand (equals output) is equal to
production capacity (i.e. potential output) and their equality is brought about by wageprice flexibility.

In the short nm, the model allows for the Keynesian-type adjustment, with
aggregate demand determining output under conditions of nominal wage-price rigidity.
The output level is determined by aggregate demand, and can exceed (lower) production
capacity. Firms produce a level of output equal to aggregate demand at a given level of
capital stock. Demand (equals output) is· obtained from the sum of domestic absorption
and net exports.

At a given level of capital stock, firms will alter the level of

employment so that its level might exceed its labour force (adjusted by natural rate of
unemployment). Nevertheless, the exceeded level of employment over the labour force
occurs only in the short run and gradually leads to higher levels of nominal wages and
prices. The increased wages and prices eventually restore the long-run equilibrium. The
short-run and long-run properties of the model are in line with mainstream
macroeconomic models (e.g. McKibbin and Sachs, 1992; Laxton, et al., 1999; Vines and
Warr, 2003).

4.2 The Determinants of Domestic Prices and Wages
4.2.1

Domestic Prices

The domestic price is derived by using the 'two polar' models which distinguish
between tradable and nontradable goods.

On the one spectrum, if all goods are

nontradable, i.e. no imported final goods but allowing for imported raw materials, then
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their prices will be determined according to the mark-up formulation in which prices are
set as a mark-up (MK) on the cost of production (CP):

P= (1+ MK)CP

Suppose that the cost of production ( CP) has two main components -

(4.1)

wages

adjusted by labour efficiency (W/LP), and imported raw material costs (IMC). The latter
is represented by world import raw material prices adjusted by import tariff ( ~ ~R) and
exchange rate (e):

IMC

e~~R

(4.2)

The mark-up (MK) on nontradable products is hypothesized to depend on excess
demand (ED):

MK=f(ED)

(4.3)

Thus, the nontradable price can be rewritten as equation (4.4):

PN = f(WNI LPN, e, ~~' EDN)

(4.4)

For domestic tradable prices, this specification needs to be extended to capture the
direct effect of world prices. As mentioned, tradable prices refer to both primary and
manufacturing prices. If goods are homogenous and there is only a tariff measure and no
water in the tariff, then domestic tradable prices follow the law of one price adjusted by
the existing tariff:

~ =e~*

(4 .5)

127

where

If is the tariff-adjusted world price in the / 11 tradable good.
However, in reality, for some tradable goods, domestic costs and demand

conditions could still have effects on tradable prices (Corbo, 1985). This is because some
tradable goods could be differentiated from foreign competing goods in the consumer
viewpoint. In particular, in some goods, distribution and repair services are important
factors in the purchasing decision. For such products, the degree of product substitution
between locally produced and foreign competing goods is not perfect, so that changes in
domestic costs and demand conditions could still affect domestic tradable prices.

In order to incorporate this feature, the prices of primary and manufactured goods
are jointly determined from both the set of domestic factors and the law of one price. In
other words, the mark-up formulation, as mentioned in equation (4.4), is combined with
the law of one price as in equation (4.5) in determining the primary and manufacturing
pnces.

The price equations can be rewritten as:

= pT(f)1 p,CI-cp1
)
N

(4.6)

pT = P?J
pO -cp3)
P
M

(4.7)

p

PP= f(e, P;, WP I LPp,

Pr~R'

PM= f(e, P:, WMI LPM,
PN = f(e, WN I LPN,

Pr~R'

(4.8)

EDP)

Pr~R'

(4.9)

EDM)

(4.10)

EDN)

where P is the total domestic output price, Pr and PN are the tradable and nontradable
prices, PP and PM are the primary and manufacturing prices, P; and P: represent the
tariff-adjusted world prices of primary and manufacturing,

Pr~R is

the tariff-adjusted

world price of imported raw materials, e denotes the nominal exchange rate (units of
home currency to unit of foreign currency),

w; I L~

is the wage adjusted by labour
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efficiency in the

/h sector, ED1 is the excess demand in the /h sector, rp 1 denotes the

output share of tradable goods, and rp 3 denotes the output share of primary goods .

4.2.2

Wages

Total wage (wage per worker) ( W) in an economy is the weighted average of
primary (WP), manufacturing (WM), and nontradable ( WN) wages:

w = xiwp + x2WM +(1- X1 - xJwN
where Xi and

x2

(4.11)

are the labour share in primary and manufacturing, respectively.

The wage rate in each sector is assumed to be determined by an inflationaugmented Phillips curve (e.g. de Brouwer and O'Regan, 1997; Gruen et al., 1999). That
is, in the short run, there is a trade-off between wage inflation and unemployment. When
policymakers use monetary or fiscal policy to expand aggregate demand, this moves the
economy to higher output (lower unemployment) and domestic inflation. In the long run,
the domestic wage in each sector is fully flexible, unemployment tends to adjust to equal
the natural rate level, and wage inflation increases at the same rate as domestic price
inflation.

1

There is no trade-off between wage inflation and unemployment in the long

run, i.e. the Phillips curve is vertical.

With the assumption of labour mobility across sectors, the rate of change of
nominal wage (adjusted by labour productivity) in each sector (t1(W/ LPi)) can be
expressed as a function of inflation expectations (~), and the deviation of total
unemployment rate from the natural rate (U -

u*).

In addition, to capture the possibility

of ' speed-limit' effects, the unemployment change variable ('1U) is included in the
Phillips curve. Such specification is compatible with the view that rapid reductions in the

1

This condition implies that the (dynamic) homogeneity of inflation expectations must be
held. That is, the coefficient associated with the inflation expectations should equal to one.
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unemployment rate are associated with an increase in inflationary pressure (Mitchell,
1987; Cockerell and Russell, 1995; Debelle and Vickery, 1998).

Moreover, the mm1mum wage (MW) variable is incorporated to capture the
impact of minimum wage set by the government on the determinants of market wages. In
response to an International Labour Office appeal for worker's rights and protection, the
Labour Department in Thailand introduced minimum wage regulation in 1973 to
guarantee workers a daily .income sufficient to meet their basic needs.

The figure is

revised annually by representatives from government, employees, and employers (Warr
and Nidhiprabha, 1996: p. 87).

The wage determinants in each sector can be expressed as follows:

11(~ IL~)= f(11P\ U -u*, 11u,· MW)

(4.12)

4.3 The Determinants of Production Capacity
The production capacity of an economy ( Y) is the sum of production capacity in the
primary ( YP ), manufacturing ( YM ), and nontradable (~)sectors. That is,

PY= ppyp + PMYM + PNYN

(4.13)

The production capacity in each sector is determined through the production
function approach (Giorno et al., 1995). Suppose that the production function in the

/h

sector is characterized as a Cobb-Douglas production function with a constant return to
scale.

The Cobb-Douglas production function is chosen because it is simpler and is

probably all that the data could handle. A constant return to scale is tested and imposed.
The outp.u t is a function oflabour, capital stock, and land as in equation (4.14):

In ~

= In TF~ + a I ln Li + a 2 In Ki + (1 - a 1 - a 2 ) In la

(4.14)
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where ~ is the real value added output in the
productivity in the

/h sector, TF~ is the total factor

/h sector, Li represents the actual labour input in the /h sector, Ki is

the actual capital stock in the

/h sector, la represents land, and

a 1 and a 2 denote the

average labour and capital share parameters, respectively.

To determine the production capacity in the

/h sector, TF~ must be substituted by

its trend (TF~) along with the actual . capital stock, land, and 'potential' employment

(Li). That is,

ln ~ = ln TF~ + a 1 ln ~ + a 2 ln Ki + (1 - a 1 - a 2 ) ln la

(4.15)

where the level of 'potential' employment in each sector (Li) at period t equals to the
labour force (LF) adjusted by natural rate of unemployment ( u*) and share of labour used
in that sector

(xJ

at that period, i.e. ~ ,1

= LF/1- u*) · Xi,t ·

Note that while the trend of total factor productivity (TF~) is exogenous, the
evolution of capital stock in each sector is driven by its investment. Meanwhile, the
labour force in each sector can change following the share of employment used in that
sector.

This implies that the supply side potential of the economy is (short-run)

endogenous rather than exogenous.

4.4 The Determinants of Aggregate Demand
Aggregate demand (Y) is represented by the standard national accounts identity defined
as the sum of private consumption ( C), investment (I), government expenditure ( G),
exports (X) , and imports (IM):

PY= p ee+ P 1 I+ PGG + p XX - pIMIM

(4.16)
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where P is the total output price.

p c , p 1 , p G , p x , and pIM are the implicit price

deflators of private consumption, investment, government expenditure, exports, and
imports, respectively.

2

Aggregate demand in each sector is also the sum of consumption (Ci), investment

(Ii), government expenditure ( Gi) consisting of consumption ( GC) and investment
(GI;), exports (Xi), and imports (IM;) in that sector as in equation (4.17)-(4.19):

Yp = Cp +Ip+ GIP+ Xp -IMP

(4.17)

YM = CM+IM+ GIM +XM -IMM

(4.18)

YN = CN +IN +GIN +GC

(4.19)

4.4.1

Private Consumption

The consumption level in each sector is determined by two-stage budgeting
procedures. For the first step, consumers decide how much income will be allocated to
total consumption expenditure. This is determined in terms of the aggregate consumption
function ( C). The second step is to allocate expenditure among three alternative goods
( CJ according to their utility.

The aggregate consumption function used here is based on the life-cycle model. 3
The attractiveness of this model is its flexibility in incorporating other relevant theoretical
features related to developing countries without changing the basic structure of the model
in determining consumption.

2

The implicit price deflators of private consumption, investment, government
expenditure, exports, and imports can be determined as a function of primary, manufacturing, and
nontradable prices as in equations (4.6) and (4.7). However, the weights associated with primary,
manufacturing, and nontradables are varied from one to the other.
3
See the comprehensive survey of determinants of consumption (saving) in Muellbauer
and Lattimore (1995) and Athukorala and Sen (2002).
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The basic model is built around the consumption behaviour of a household, which
is assumed to maximize the present value of lifetime utility, subject to the lifetime budget
constraint. The household is assumed to live for T periods, and the life-time utility ( U) is
the sum of sub-utilities of consumption in each period, discounted using the subjective
discount rate ( c5):

U

=

±(s=I

u'

where

cs-

u( Cs) =

1

1
- ),- U( C,)

> 0, U" < 0, and c5 ~ 0 .
P,

(4.20)

1 + c)

Suppose that the preference is homothetic and

-1 < p < 0 .

The lifetime budget constraint is defined as:

Lr ( -1+1 r )s-lCs = 4/1 + r) +Yi+ L -1+1 r )s Yi:s = W
T

s= I

(

(4.21)

s =l

where r is the real interest rate, Y denotes the non-property real income, A is the real
assets, W represents the real life-cycle wealth .-

initial assets and human capital -

and

the superscript 'e' indicates expectations. 4

The maximization of equation (4.20) subject to equation (4.21) predicts that
consumption in a particular period mainly depends on expectations of life-time income.
That is,

W

1 [ Aa (l+r)+Yi+L
r

C1 = - = K1

4

K I

s= I

yl +es
(1 + r)

s

J

(4.22)

For simplicity, the lifetime budget constraint here is derived by assuming that the same
real interest rate prevails across periods, and at the end of period T, the asset level is zero because
life is not expected to extend beyond then (Muellbauer and Lattimore, 1995: p. 230).
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where

K1

is the inverse of marginal propensity to consume.

In the context of CES

preferences and the same real interest rate prevailing across periods, the inverse of
marginal propensity to consume is given by
·

K 1 "'

1+

f(
s =l

1

Js.
1 + o-8 + (1 - a-)r

5

This formula

shows that the marginal propensity to consume varies with the time horizon (1), i.e. with
age. With static real income expectations, the effect of age on consumption will operate
entirely through

The larger the value of T, the higher the value of K 1 is expected to

K1•

be and the lower the marginal propensity to consume.

While aggregate (per capita)

consumption is derived from aggregating (per capita) consumption of all cohorts ·in an
economy, the different value of

K1

across all cohorts implies that demographic and

distributional changes can affect aggregate consumption even where aggregate income
and assets are held constant.

To explicitly demonstrate the effects of demographic and distributional shifts of
income and assets to aggregate consumption, suppose that total population is divided into
two groups -

working (Work) and retired (R) people. Consumption can be rewritten in

terms of these two groups, and for simplicity, total wealth is rewritten in terms of total
assets (A) and income (Y) as follows:

c work = a Work AWork + j]Work yWork

for the working group

CR= aR AR+ /JRYR

for the retired group

where a and

/3 are

(4.23)

marginal propensity to consume associated with total assets and

income, respectively.

Suppose that sh0 is the population share of the working group so that (1- sh0 ) is
the share of the retired group. Let RY= y work I yR be the relative income of these two
5

This formula is simplified with the assumption of small values in 8 and r .
is the elasticity of substitution that measures how responsive the ratio of
consumption is relative to prices (real interest rate).
a-

= l / (1 + p)
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groups, and RA= Awork I AR be the relative assets. In the aggregate, income and assets
(per capita) are Y = sh0 Ywork + (1- sh0 )YR and A= sh0 Awork + (1- sh0 )AR. Aggregate (per
capita) consumption is:

C = sh0 Cwork + (1- sh0 )CR

or

C = [shoawork RA+ (1- sho)aR ]A+ [sho/Jwork RY+ (1- sho)/JR ]Y
sh0 RA + (1- sh0 )
sh0 RY+ (1- sh0 )

(4.24)

Equation (4.24) shows that with the difference in marginal propensity to consume
between these two groups, aggregate consumption varies according to the population
share between the working and the retired group (sh 0 ) and · their relative assets and
income, which can also be manifested by the population share. As mentioned above,
retired people will consume more than· working people, i.e. retired people tend to
dissipate .their stock of accumulated savings.

Thus, the higher the proportion of the

retired group, the greater the expected aggregate consumption.

However, considering only the working group and retired people tends to ignore
child dependency. In other words, it assumes workers spring from the womb, tool in
hand and immediately begin to accumulate wealth for their retirement (Deaton, 1992, p.
48). In reality, children also consume more than they can earn so that a high proportion
of this group will lead to higher aggregate consumption. This argument suggests the
necessity for inclusion of the child dependency generation with the retired generation as
the dependent population.

The above model is based on the implicit assumption of certainty of the
household's future income streams.

This assumption seems invalid, particularly in

developing countries, where income prospects are far more uncertain for most households.
This uncertainty can lead to a precautionary element in consumption/savings decisions.
To

incorporate

uncertainty

in

aggregate

consumption,

the

expected

future

135

income,

f
s=l

r;:, , is replaced by

(1 + r )5

f
s=l

r;:, , . z' represents the uncertainty, which

(1 + r + a-Z )5

derives from establishing the relationship between certainty equivalent income and
expected income. 6 One important implication of these considerations is that if future
income is more heavily discounted because of uncertainty, current consumption will be
reduced.

Meanwhile, current income must necessarily play an important role in

determining current consumption.

So far, the discussion has been based on the assumption of an unconstrained
resource situation. In reality, at least a portion of the population at the bottom rungs of
income distribution, particularly in developing countries, may find it impossible to set
aside current resources in order to provide for future consumption. In other words, there
are some households that are subjected to liquidity (credit) constraints and are unable to
borrow freely against future income.

Suppose that the fraction of credit constrained

households is n, then aggregate (per capita) consumption is given by:

C=(l-n)Cu +~c

where

(4.25)

cuis the consumption of credit unconstrained households, where the consumption

behaviour is given by equation (4.22), i.e. Cu

= J_ [A,,(!+ r) + r;u +
Kt

c c is

f

s=l

r;::;' , l , and

(1 + r)

J

the consumption of credit constrained households, where the consumption

behaviour is given by current income, i.e.

cc= Yi"c .7

To make this expression empirically tractable, y u and ye are assumed to move in
parallel with observed aggregate income (Y) for any given fraction of credit-constrained
households ( n ). Aggregate consumption is as follows:

6

For details of this idea see Muellbauer and Lattimore (1995 , p.250).
See Hayashi (1982) , Hubbard and Judd (1986), Haque and Montiel (1989), and
Muellbauer and Lattimore (1995).
7
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1[
C=(l-;r)- Aa(I+r)+Yi +
K1

L (1 + r)
T

y e,U ]
I+s s

(4.26)

+nYi

s= I

Note that the aggregate consumption appears to assume the fraction ;r of household who
are liquidity constrained also earn ;r share of total income Y.

This is plausible

assumption because empirical evidence suggests that liquidity constrained households
tend to be relatively income poor, and so would comprise a smaller percentage of total
consumption and income than their population number would suggest.

Equation (4.26) shows that with the credit constraint assumption, the aggregate
consumption behaviour tends to be linked with current rather than life-time income.
Thus, credit constraints also offer an explanation for 'excess sensitivity' to current
income (Flavin, 1985; Muellbauer and Lattimore, 1995).

In the context of a multiple-periods model, credit constraints can lead to an
increase in precautionary savings compared with the situation where no future possibility
of credit rationing arises. The consequence is roughly similar to extrn discounting of
future income (Deaton, 1992). With this argument, the probability of credit rationing is
augmented into the discount rate of expected future income, so that
·

replaced by

.

f

s=l

f

s=l

Y,:,,

(1 + r + o-Z + BY

Y,:, ,

(1 + r + o-Z )

1s

where (} represents credit rationing. 8

By and large, while the sum of real interest rate, uncertainty and credit rationing
are closer to being constant than either component on its own, the above discussion can
derive an approximation of overall determinants of (aggregate) private consumption as
follows:

8

Including proxy of credit rationing as a separate variable in reflecting liquidity
constraint is found in King (1986) and Bacchetta and Gerlach (1997).
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T

C, = /J 0

-

/J/i - /J 2 UNCERt + /J 3 PDCe,t + /J 4 f;d + /J 5 ASSEJ; + /J 6 DEPENDt + L/J 6+s g:+s
s= l

where r is the real interest rate, UNCER denotes the income uncertainty (i.e. z *), PDCe
represents the credit constraint factor (i.e. () ), Yd is the real disposable income, ASSET
represents the real assets, DEPEND . is the proportion of childhood and aged dependency
to workforce, and g;+s represents the expected income growth (i.e. E/is ln r;!J.

All in all, the aggregate consumption function can be expressed as,

C=f(Yd, r, ASSET, UNCER, PDCe, DEPEND,ge)

(4.27)

The allocation of aggregate consumption expenditure at any point in time . into
primary, manufactured, and nontradable goods is based on the general consumer theory,
which stipulates that consumers have identical preferences and aim to maximize their
utility subject to budget income constraint:

Max U(CP , CM,CN)
e;

s.t. PpCp + PMCM + PNCN

= pee

(4.28)

where Ci is the demand for the ;th good, ~ denotes the price of the ;th good, and C is the
aggregate consumption. Equation (4.28) implies that demand in the ;th good is a function
of the price of good i (~), and the price of good}(!;), and total consumption expenditure

(PeC):

Ci =!(~, f;, Pee)

(4.29)

There are three crucial restrictions that need to be taken into consideration when
estimating disaggregate demand function,

namely adding-up, homogeneity,

and

symmetry (and negativity) restrictions (Deaton and Muellbauer, 1983). The adding-up
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restriction is derived from the consumer budget constraint. This property implies that
consumption expenditure must be entirely allocated in all bundles of goods. Within the
three goods, this restriction implies that:

3

LJ~CJ~,~'pee)= pee

(4.30)

i= I

The homogeneity restriction implies that the demand functions are homogeneous
of degree zero in all prices and total expenditure, i.e. if total expenditure and prices are
increased at the same proportion ( 6), the budget constraint remains unchanged. There
will not be changes in demand for all goods. In other words, there is an 'absence of
money illusion' .9

CJ BP, BPeC) = Ci(P, PeC)

(4.31)

While adding-up and homogeneity restrictions are a consequence of the
specification of a linear budget constraint, the symmetry ( and negativity) restriction
derives from the existence of consistent preferences. Symmetry is a guarantee of the
consumer's consistency of choice while negativity comes from the concavity of the
expenditure function, which is entirely due to the fact that expenditure is minimized, or
equivalently, that utility is maximized.

Symmetry (and negativity) restriction can be

tested and imposed through the Slutsky substitution matrix. For example, in terms of
three goods, the Slutsky substitution matrix is as follows:

act I aI'i ac1i1aR
act I a~
I
2
s = 1ac; 1 8Fi ac; 18Pi ac; 1 a~
ac3h I aI'i ac; 1aI'i ac; 1a~

9

(4.32)

A possible exception is, when the quality of goods is judged by absolute prices rather
than relative prices (Deaton and Muellbauer, 1983).
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where

ct

represents the Hicksian demand function for the

ac~
ac-1 + -ac
theorem, S .. = -1 = c1 I}

aP.

aP

J

c .•

aP c

J

1

/h good. From Envelope

. . ) restnct10n
. . reqmres
.
T h e symmetry ( an d negativity

the Slutsky substitution matrix is negative semi-definite, i.e. Sii < 0 and Su = S1i.

s. = act = aci

ap apcc

ap

!I

J

.J

1

or

hs j

aci c .

+

.

1

£u

J

+ 7Ji = h
s

£ Ji

ac.
s .. ac~ ac. +--c
1

11

1

=--.1 = -

8Pl

8PI

8PcC

1

(4.33)

+ 7J J

i

where sh1 and shi are the expenditure share in the /h and

/h goods, respectively, £ u is the

uncompensated (Marshallian) price elasticity of good i to price of good j, and 77 J is the
income elasticity of good}.

The demand function is assumed to have constant elasticity in terms of its own
pnce, total expenditure, and other goods prices.

To take into account changes of

consumer characteristics over time, time trend (1) is incorporated in each disaggregate
consumption equation. To ensure that consumption expenditure is allocated into three
goods along with the above three restrictions, two equations rather than all three are
estimated. The rest is determined by subtracting total private consumption expenditure
with the two goods. 10

CM = a OM
CN = a ON

+

+

alMpp
al Npp

+ a2MPM + a3MPN + a4Mpcc + as MT

+ a 2N PM + a3NPN + a4 Npcc + a5NT

PPCp = P CC-PMCM -PNCN

Adding-up: PpC =pee_ PMCM - PNCN so that a4p
P

10

(4.34)
(4.35)
(4.36)

= _.1_(1-shMa4 M -shNa 4N ).
sh p

The pair of estimations can be changed without losing generality.
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3

Homogeneity: Lau~ +a 4 i~C) = 0, for all j =MandN.
i=I

1
1
Symmetry (and negativity): - -au + a 4 i = - -a ji + a 4 j , for all i = l, 2, and 3 and}= P,
shj
shi
M, andN and

a 1P,a 2 M, a 3 N

<0.

where Pp , PM and PN are . the primary, manufacturing, and nontradable pnces,
respectively.

4.4.2

Private Investment

Total private investment (I) is the sum of investment in the primary (Ip),
manufacturing (IM), and nontradable (IN) sectors. That is,

1

P I= Pplp + PMIM + PNIN

(4.37)

where P 1 is the implicit price deflator of investment.

The determinants of private investment in each sector are based on the framework
of the neoclassical investment model (Jorgenson, 1967), but are modified by taking into
account the relevant structural features of developing countries. The basic premise of the
neoclassical investment model is that firms minimize the cost of production subject to a
production function relating the flow of output to the flows of labour and capital services.
With the assumption of price taker in the factor market and with the Cobb-Douglas
production function, the desired capital stock in the /h sector (Kt) can be derived as a
positive relationship with the expected output level (~e) and a negative relationship with
the expected rental cost of capital ( CKi) in that sector as follows:

K;t = a K~~ • CKi~/

(4.38)
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where CKi,t = Pki,t ( in + Ji -

1r;,

1

)

I f1 . Here a K is the distribution parameter of capital

stock, Pki denotes the price level of capital goods in the /h sector, f1 is the output price
level in the /h sector, in represents the nominal bank lending rate, Ji is the rate of capital
depreciation in the /h sector, and

1r; is the expected inflation rate of capital goods in the

/h sector.
The gross investment is divided into net and replacement components.

Net

investment is defined as changes in capital stock ( Mi,t) whereas replacement investment
is taken to be proportional to capital stock available at the previous period ( JiKi t-i) .
Gross private investment in the /h sector (IJ is defined as follows:

J.l, t. = 11Kl , t + JKl ,t-1

(4.39)

In a steady state, where capital stock reaches its desirable ·level, investment is
essential to maintain the depreciation of capital stock. Suppose that the expected output
is well approximated by current output, then investment in a steady state is determined by:

*

-I

Ii = aK ,iJy;cKi

(4.40)

The basic model is extended to incorporate the fact that it takes time to plan, build,
and install new equipment. Thus, gross investment tends to adjust the difference between
desired investment and investment in the previous period:

11Ii = K(Ii~t - Ii,t-1) ' 0 < K ~ 1

(4.41)

The response of investment to the gap between desired and actual investment ( K)
1s assumed to vary systematically with economic factors that influence the ability of
private investors to achieve the desired level of investment.

The response of private

investors is hypothesized as depending on three main economic factors: (1) the
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availability of financing (PDC1 ), (2) the level of public sector investment ( GI), and (3)
the economic condition (UNCER).

11

One of the principle constraints on investment in developing countries is the
availability of financial resources (PDC1 ). Because the total amount of financing is
limited and the price mechanism is not allowed to operate smoothly, the availability of
loanable funds could influence the investment behaviour independently of the cost of
capital. An increase in real credit to the private sector will in general encourage private
investment, and rolling over bank loans can sufficiently lengthen the maturity of debt. In
other words, an increase in real credit can increase actual investment to desired amount.

Moreover, it is a well-accepted proposition that in developing countries private
and public ( GI) investment are related to each other. However, the indicators of their
relationship are ambiguous, and can differ from sector to sector. When the public sector
invests · dominantly in infrastmcture, and whilst the private sector also relies on such
infrastmcture, public and private investment can complement each other. In other words,
an increase in public investment can increase private investment. In addition, if there is
some slack in the economy, a change in public investment can raise the domestic demand
expectations and result in an increase in private investment. However, an increase in
public investment can 'crowd out' private investment when it utilizes physical and
financial resources that would otherwise be available to the private sector, or when it
produces competing goods.

Economic instability ( UNCER) can also have an effect on the adjustment process
of investment. According to the view that an investment decision contains the property
of irreversibility (i.e. plant and equipment can be considered as sunk costs if capital, once
installed, is industry specific and cannot be put to productive use in a different activity),
then, if secondary markets are not efficient, a high degree of economic uncertainty can

11

These three well known economic factors in influencing private investment are widely
incorporated in numerous studies (e.g. Sundararajan and Thakur, 1980; Blejer and Khan, 1984;
Agenor, 2000; Athukorala and Sen, 2002).
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have a significant negative effect on private investment.

The decision to undertake

irreversible investment in an uncertain environment can lead to an increase in opportunity
cost -

the cost of postponing or waiting for new information before deciding to invest

resulting in a reduction in the adjustment process of investment and the level of

investment.

On the basis of the argument above, the coefficient of the adjustment in equation
(4.41) can be expressed as:

K

= b0 +

1
1 ..-*

...

\

[b1PDC1 + b2 GI + b3UNCER]

(4.42)

Substituting equation (4.42) into (4.41 ), the investment in the /h sector (Ii) can
be determined as in equation (4.43).

Ii = J(Ii,t-1'

4.4.3

~'

CKi, PDC1' GI, UNCER)

(4.43)

Government Expenditure

Government expenditure ( G) is decomposed into government investment ( GI) and
consumption ( GC), which are treated as exogenous. Government investment is further
disaggregated into primary (GIP), manufacturing ( GIM ), and nontradables (GIN), while
government consumption expenditure is treated solely as nontradable consumption:

0

P G = PpGip + PMGIM + PN( GIN+ GC)

where p c is the implicit price deflator of government.

(4.44)
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4.4.4

Exports

Total exports (X) are composed of goods and services. Because more than 80 per
cent of total exports come from goods exports, and the determinants of exports of
services tend to include both economic and non-economic factors, export of services is
kept as an exogenous variable throughout this study. Goods exports are decomposed into
primary (XP) and manufacturing (X M ). The total export function can be expressed as
follows:

p XX = eP; pxp +eP; MXM + OTHx
'

'

(4.45)

where P x is the implicit price deflator of exports, e is the nominal exchange rate (units
of home currency to unit of foreign currency), P),P and PJ,M are the primary and
manufacturing export prices in terms of foreign currency, and 0TH x covers services
exports.

The determinants of disaggregated merchandise exports are based on the
framework of combining both demand for and supply of exports. On the demand side,
merchandise exports (X) are specified as a positive function of foreign demand (Yw) and
the world price relative to the export price ( p * I ~$ ).

Xd

=+w
,;;J

(4.46)

The supply of exports ( X 8 ) is specified as a positive function of the world ( export)
pnce relative to domestic price ((~$.e) IP) and the production capacity of the
country(Y):
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x s =J(Y, e·:JJ

(4.47)

With the assumption of log-linear function in both export demand and supply
and

x s = Xd ,

the reduced-form equation for quantity of exports of the

/h sector is

derived as a positive function of its capacity output (}J, the relative world price (adjusted
by exchange rate) to the domestic price ((elf) I PJ, and foreign demand (Yw).

X; = f ( yw, Y;,

4.4.5

e;· J

(4.48)

Imports

Total imports (IM) are composed of goods and services. Similar to the case of the
determinants of exports, import of senrices is treated as exogenous variable throughout
this study.

12

Goods imports comprise primary (IMP) and manufacturing (IMM). The

total import function can be expressed as follows:

1

p MIM=

eP/M PIMP+ e~~
'

'

MIM M+ 0THIM

(4.49)

where P 1M is the implicit price deflator of imports, e is the nominal e~change rate (units
of home currency to unit of foreign currency), ~~ ' P and ~~ , M are the import prices of
pnmary and manufactured products (foreign currency), and OTH1M covers services
imports.

The determinants of disaggregate merchandise imports of the ;th sector (!Mi ) are
based on the traditional specification of import function for a small open economy. With
the assumption of a small open economy, the supply of imports is assumed to have
12

Share of services imports in Thailand was around 12 per cent of total imports.
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infinite elasticity.

Thus, the quantity of imports is solely determined by the demand

condition. The demand for imports in the /h sector is a function of domestic real income
( Y) and the relative import price to the domestic price in that sector ( ( e~~,i ) I ~) .

13

That

IS,

!Mi =

f(Y, e~~1,i J
~

(4.50)

.

4.5 The Determinants of the Money Market
There are three important equations in formulating the money market block, namely the
detem1inants of money supply, money demand, and private domestic credit.

4.5.1

Money Supply

Under a predetermined exchange rate regime, money supply is determined
according to the money multiplier approach.

According to this approach, the money

supply ( M ?) establishes the relationship with the money base ( MB) through the
multiplier. 14

The money multiplier can be derived from the definition of money supply and
money base as follows:

M 2 = CU +D

(4.51)

MB=CU+RE

(4.52)

13

See the specification of import function in Giovannetti (1989), Mah (1994), and
Senhadji (1998).
14
Note that when the exchange rate regime is changed to a floating regime in which
monetary authorities are independent and allowed to conduct monetary policy, the specification
of the money market is changed. See details in Chapter 6 when a floating regime is incorporated
within this core model.
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where CU is the currency held by commercial banks, D is the total deposits, and
RE denotes the reserves held by commercial banks.

Dividing equation (4.51) by (4.52), the money multiplier can be determined as,

cu +1

M2 =

cfJ + -~~ MB

-

or

M2

D

= c+l

D

MB= kMB

(4.53)

c+r

cu- , r
w h ere c = D

c +1 1s
. th e money mu l.tip 1·1er.
= -RE , an d k = D
c+r ·

To employ the multiplier relationship given by equation (4.53), it is necessary to
establish a behavioural relationship to explain CU and RE in terms of the portfolio
preference of the public sector and the reserve holding behaviour of the banking system,
respectively. Under the assumption of a rather stable money multiplier (k), the whole
relationship can be simply approximated by the following form:

M 2 = f(MB)

(4.54)

Based on the asset side of the central bank, there are three main components of
money base ( MB) -

the central bank's claims on the public sector ( CB CPU), the

central bank's claims on the private sector (CBCP), and the net foreign assets (eR $).
Incorporating these variables in equation (4.54), we get

M 2 = f ( eR$, CBCP, CB CPU)

(4.55)
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4.5.2

Money Demand

The demand for money is the function of the price level ( P) , the domestic
nominal interest rate (in), and real income ( Y).

M2 = f(in,
p

Y)

This specification is based on two key assumptions.

(4.56)

Firstly, the interest rate

differentials between bank deposits and bonds are rather stable. This assumption implies
that it is not necessary to explicitly include the nominal interest rate differentials between
bank deposits and bonds in the money demand function. Secondly, the money demand is
homogenous of degree one in the price level. If the levels of real income and nominal
interest rate are held fixed, changes in ·the price level lead to a proportional change in
money demand.

Note that the domestic interest rate is determined through both the demand for
and supply of money. 15 This implies that any changes affecting money supply, output,
and domestic prices affect the domestic interest rate.

4.5.3

Private Domestic Credit

Private domestic credit is detem1ined through the monetary identity to ensure that
the money market is internally consistent (discussed in more detail in Section 4.8).
Within the monetary identity, the quantity of broad money (M2 ) equals to the sum of net
foreign assets in terms of domestic currency(eR$), total private domestic credit(PDC) ,
and total claims on government( CliamG):

15

Note that when the monetary authorities are independent and allowed to conduct
monetary policy through policy interest rate, e.g. under the inflation targeting framework, the
domestic interest rate is changed to depend on the policy rate. See details in Chapter 6 when a
floating regime is incorporated within this core model.
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M2

or

= eR$ + PDC + ClaimG

fiM 2

= eM$ +MDC+ tiClaimG

(4.57)

Based on equation (4.57), private domestic credit can be determined as in
equation (4.58).

With this specification, any changes affecting net foreign assets and

broad money (e.g. real income and domestic interest rate) will also affect changes in
private domestic credit:
MDC= !!iM2

-

(4.58)

e11R$ - tiClaimG

4.6 The Determinants of the External Sector
The two main factors in formulating the balance of payments identity are the current
account balance ( CA) and the capital ·account balance ( CAP).

The current account

balance ( C:A) is composed of trade balance, and net income and transfers.

CA= ([ eP],P· XP + eP;,M · XM ]-[ePr~.P ·IMP+ e~~.M ·IMM])+ (e(F;,1_ 1 + Ft 1_ 1 ) + OTHCA (4.59)

Where

~rp and P.;.M are the export prices Of primary and manufacturing (foreign

currency),

~~ .P

and ~~ . M are the import prices of primary and manufacturing (foreign

currency), ( e( F;,t-1 + Ftt-1) is net interest receipts (payments), ( represents the world
interest rate, e denotes the nominal exchange rate (units of home currency to unit of
foreign currency), F;,t-1 and Ftt-1 are the stock of foreign assets (debts) in terms of
foreign

currency

held

by

the . private

and

public

sectors,

respectively,

and OTHCA represents residuals including both net services and transfer payments.

The capital account (CAP) is divided into net private capital flows (M;) and net
government capital flows (MJ). Net government capital flows (M;) are endogenised
to ensure the government budget constraint is satisfied.

The details of government
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budget constraint are discussed in section 4.8. Net private capital inflows are further
disaggregated into foreign direct investment (FD!$) and other form of capital flows
( OCF$ ). This disaggregation is done following the well recognized differences in its

determinants as discussed in Appendix 2 of Chapter 3. FD!$ is treated as an exogenous
variable in this study. This is because FD!$ is determined by several long-term economic
fundamentals, such as level of human capital, institutional framework, infrastructure
services, trade and investment policy regimes, etc:

16

CAP = -e( M'] + !1FJ)

(4.60)

-M']

(4.61)

=FD!$+ OCF$

The other form of capital flows ( OCF$ ), which tends to immediately respond to
changes in macroeconomic variables in the model, are endogenized in the model
according to the concept of 'push' and 'pull' conditions (Calvo et al., 1993; Montiel and
Reinhart, 1999; Corbo and Hernandez, 2001; Carlson and Hernandez, 2002). 17 The
'push' factors refer to the economic conditions of capital exporting countries, particularly
in developed countries. The two main 'push' factors that stimulate the export of capital
are decline in the rate of returns and growth rate of capital exporting countries. Many
authors have pointed out that the surge of capital inflows in most middle-income
countries appears to have been largely pushed by low returns in developed countries
(Fernandez-Arias, 1996). In particular, capital inflows into Latin American and Asian
countries are sensitive to world interest rates, especially the US interest rate (Montiel and
Reinhart, 1999; Hernandez et al., 2001).

Over and above the relative low return in

capital exporting countries, recessions in the US and Japan in the early 1990s made profit
opportunities in developing countries more attractive (Calvo et al., 1996; Chuhan et al.,
1998).

16

For details see Lim (2001) and works cited therein.
Note that both 'push' and 'pull' factors are the determinants of supply of OCF$. This
assumption is plausible in the developing countries where there exist the credit and capital
constraints.
17
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However, aggregate flows have not been evenly distributed amongst developing
countries. It has been argued that while factors in the industrial world may influence the
size of capital flows, the distribution of these flows among receiving countries is driven
by country specific factors ('pull' factors) (Montiel and Reinhart, 1999; Corbo and
Hernandez, 2001).

The three main 'pull' factors are overall country performance,

investment returns, and government policy on financial liberalization. A good record of
overall country performance tends to increase net capital inflows (Fernandez . . Arias and
Montiel, 1995; Hernandez et al., 2001). Fernandez-Arias and Montiel (1995) clearly
point out that a credit rating from various agencies influences investment behaviour and
the surge of capital inflows to developing countries. Private portfolio flows tend to rise
in response to higher income and growth perfonnance (Dasgupta and Ratha, 1999;
Hernandez et al., 2001).

The domestic rate of return on investment is another significant factor in
attracting capital inflows (Montiel and Reinhart, 1999). A relatively high interest rate,
together with a stable exchange rate, tends to increase net capital inflows. There is an
argument that countries adopting a fixed exchange rate regime become increasingly
attractive to investors, since risk of exchange rate volatility is transferred from private
investors to government (Lopez-Mejia, 1999).

Over and above overall country

performance and investment returns, the magnitude of net capital flows also depends on
capital account opening policy.

The capital liberalization policy tends to increase a

country's attractiveness to foreign investors and also increases the response of capital
flows to changes in the investment returns (Montiel, 1996).

The above discussion leads to the specification of the equation for other form of
capital flows ( OCF$) as follows:

OCF$ =

!((in -[( + e]),

y w,

Y)

(4.62)
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where in -(( + e) represents the net returns of the host country, in is the domestic
interest rate, ( is the world interest rate, e is the expected depreciation, y w represents the
economic performance of the capita~ exporting countries, and Y represents the economic
performance of the host country.

Note that the expected depreciation can to some extent reflect the exchange rate
regime in the host country. Under a 'credible' fixed exchange rate regime, there is no
expected change in nominal exchange rate, but for a freely floating regime, the expected
change will be far more volatile. Moreover, to some extent, the coefficient associated
with net returns of the host country could reflect the degree of capital account
liberalization when controlling for other relevant factors.

The higher the value of this

coefficient, the greater the degree of capital account liberalization.

The sum of current and capital account balance yields the balance of payments
identity:

e!!iR.$ = CA + CAP+ OTHBP

(4.63)

where M $ is the change in foreign exchange reserves (foreign currency), CA is the
current account, CAP is the capital account, and OTHBP represents net errors and
omissions in the balance of payments account.

4.7 The Determinants of Employment
Total employment (L) is the sum of employment in the primary (Lp), manufacturing

(LM), and nontradable (LN) sectors:

L = LP +LM+LN

(4.64)
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Unemployment rate is the percentage difference between labour force ( LF) and
total employment (L):

-(LF - L) · 100
ULF

(4.65)

The determinants of employment in each sector are based on the assumption of
profit maximization behaviour of firms. Under the Cobb-Douglas production function,
and perfect competition in the labour market, the following marginal productivity
condition holds:

Y
I

= TFP · L~ K~I-a)
I

l

l

ay = rL ,i (K.
8Li
i.

D'

i'

L.)
I

y

w;

= ai J.,· i = p

(4.66)

I

Based on equation (4.66), the demand for employment in the /h sector can be
determined as:

L.
l

or

yI

= ai WI
P
i
l

L; =

f(Y;, ; J

(4.67)

It is important to note that in the long run, aggregate demand ( ~) is equal to production
capacity ( ~) and unemployment is equal to its natural rate level.
employment in the long run can be determined as Li=

r: =

ai(~ I

The demand for

(w; I~)).

154

4.8 The Economy's Budget Constraints
This section describes the budget constraints needed to be imposed to ensure that the
model is internally consistent. That is, a net financial surplus for one agent implies a net
financial deficit for another. 18 There are three main budget constraints : (1) public sector,
(2) private sector, and (3) external sector. The budget constraint in each sector is derived
from equating net revenue to net financial surplus. It follows that when net financial
surplus is summed across all agents, the total must be zero to reach internal consistency.

4.8.1

Public Sector

For the public sector, revenue comes from tax and interest receipts from foreign
assets held by the public sector.

Expenditure equals total government expenditure

(consumption and investment) and interest payments for public debt held by the private
sector. The net surplus of the public sector equals the sum of sources of financing for the
government budget deficit/surplus, which are an issuance of new domestic debt, or
foreign borrowing.

Revenues:

RG = TP + InFa + f

Expenditure:

EG = PGG+InDa = PPGIP + PMGIM + PN(GIN + GC)+InDa

Net surplus:

NG = RG- EG = eMJ - t:iClaimG

Budget constraint:

et:iFJ - t:iClaimG = Tp - PGG + InFG- InDG+ f

where

InFa is the interest receipts on foreign assets held by the public sector,
$
InFG,t = z·*1 e1 • Fa,t-1

InDa is the interest payments on government debt held by the private sector,
InDa, = ia 1ClaimG1_ 1 and ia is the government bond yield rate
TP is tax revenue, TP = r[ PY+ InFP + InDa] and r is the tax rate,
18

See Chapter 8 in Agenor (2000) and Vines and Warr (2003)

155

Tis the additional lump-sum tax revenue (see text below),

f = (InDc,t -

InDi,, )-(InF0 ,,

-

InFf 1 ) , InDt, and InFf

1

are the interest

payments (receipts) at the base case.

Note that on the public revenue side, an additional tax revenue (T) is introduced
as the fiscal policy rule in the budget constraint of the public sector. It implies that
government will collect the lump sum tax if the interest cost exceeds the base case.
Hence, in the base case InD 0 ,,

= InDi ,,

and InF0 ,,

= InFf

1

so that there is no lump sum

tax for government. As argued by Bryant and Long (1996) and McKibbin (1996), T is
needed to ensure that the intertemporal government budget constraint as expressed in
equation (4.68) is satisfied. That is, the value of public debt in the initial period is equal
to the future stream of tax revenue less the future stream of govern.ment spending:
Therefore, the steady-state . stock of debt is dependent on the steady-state level of
government spending.

00

Debto = ;

T-Gs

(1, + in)'

(4.68)

where Tis the tax revenue, G is the government expenditure, and in is the domestic
interest rate.

4.8.2

Private Sector

Revenue of the private sector is equal to total income plus interest receipts on
government debt and foreign assets net of total tax. Expenditure is the sum of private
consumption and investment. Net surplus is held in terms of broad money artd foreign
assets net of private domestic credit.

Revenues:

RP= PY+ InFP +InD0 -TP -f = (l-r)[PY + InFP +InD0

]-f
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Expenditure:

Ep=PCC+P 1 I

Net surplus:

NP = RP - EP = 11M2 + e/1F$
p - MDC

Budget constraint:

y d =~ (pee+ p; I+ [ LW2 + eAF;-Mnc])

where InFP is the interest receipts on fore1gn assets (InFP ,t = ( et · F;,t-i ),
y d is the real disposable income.

4.8.3

External Sector

For the external sector, revenue is composed of exports and interest receipts from
foreign assets held by the private and public sectors. Expenditure is from imports. The
net surplus of the external sector indicates that a current account deficit must be financed
by an increase in net foreign borrowing (i.e. a reduction in foreign assets) or by drawing
down the stock of reserves.

Revenues:

RE = px X + InFa + InFP

Expenditure:

EE =P 1MIM

Net surplus:

NE= -( RE - EE)=

Budget constraint:

CA + CAP = etiR$

-e( Af'; + MJ)- eliR$

From these three budget constraints, · it can be demonstrated that net financial
surplus of all these three sectors is zero.

NT

= Np +NG+NE
tiM2 + eM'; -MDC+ eM; - tiClaimG- e(M; + M ; )-eliR$

tiM2
0

-(

eliR$ +MDC+ tiClaimG)
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Table 4.1
The Model and Variable Definitions
1. Domestic Output Prices and Wages
1.1 Domestic Prices

p = R(f)' p c1-rp,)
T N
R = p (f)3 p c1-rp3)
T P M
PP = f( e, P;, WP I LPp, Pr~R' EDP)
PM= f(e, P~, WM I LPM, ~ ~R' EDM)
PN = f(e, WN I LPN, ~~R' EDN)
R
Internal RER = _I_
PN
eR*
External RER = _T
PT
1.2 Wages

w = X1Wp + X2WM+ (1- X1 fl(~ IL~)= f(ilP e,

X2)WN

U -u*, flU, MW)

2. Production Capacity

PY= PpYp + PM~,f + PNYN

~ = f(TF~, ~' Ki, la)
3. Aggregate Demand

p y = p cC + pI I+ p c G + p x X - pIMIM
Yp = Cp +Ip+ GIP+ Xp + IMP
YM = CM+IM+ GIM+XM+IMM
YN = CN +IN +GIN +GC
3.1 Private Consumption

C=f(Yd, r, ASSET, UNCER, PDCc, DEPEND, g e)
(contd.)
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Table 4.1 (contd.)
CM= f(Pp, PM, PN~ p ee,

r)

CN = f(Pp, PM, PN, p ee,

r)

PPCp =pee_ PMCM - PNCN
3.2 Private Investment
1

P I= Ppip + PMIM + PNIN
Ii=

J(Ii,t_

1;

~'

CKi' PDCr, GI, UNCER)

3.3 Private Budget Constraint
y d =

!

(p ee+ P 1 I+ [ LlM2 + ellFf - LlPDC ])

3.4 Government Expenditure

PGG = PpGip +PMGIM +PN(GIN + GC)
3.5 Government Budget Constraint

e/j_FJ - /j_C/aimG = TP - PG G + InFG - InDG + f

l nFc '1 = zt·* et · F$c,1-1
.
.

T = (InDc,i - InDt 1 ) - ( InFc ,i - InFtJ
3.6 Exports

p XX = eP';,PXP + e~rMxM+ 0THx
X.l =

1(yw Y. elfp J
'1'

l

3.7 Imports
pIM

IM= e~~,PIMP + e~~.AJMM + OTH1M

IM; =f Y, eP.$
; ,;
(

J

4. Money Market
4.1 Money Supply
M 2 = f(eR $, CBCP, CBCPU)

(contd.)
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Table 4.1 (contd.)
4.2 Money Demand
-

M2

p

.

= f(zn, Y)

4.3 Private Domestic Credit
tiPDC = tiM2

e!iR$ - tiClaimG

-

5. External Balance
5.1 Current Account Balance
CA= ([ ePJ.P · XP + eP],M · X M]-[ e~~.P ·IMP+ e~~.M ·IMM])+ i*e(F;,t-I + Fti-i) + OTHCA

5.2 Capital Account Balance
CAP = -e( M'] + M'J)
-tiF$p -- FD!$ + OCF$
OCF$

= !((in-[( +e]), yw,- Y)

5.3 Balance of Payments
eliR$

= CA + CAP+ OTHBP

6. Labour Market

L =Lp +LM +LN

L; =

f( Y,, ~)

U= ( L:; L}
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Lists of Variables

Exogenous Variables
CBCP

Central bank credit to the private sector

CBCPU

Central bank credit to the public sector

ClaimG

Government domestic credit

DEPEND

Ratio of dependent to non-dependent population

e

Nominal exchange rate (units of home currency to unit of foreign currency)
(contd.)
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Table 4.1 (contd.)_
FDi

Foreign direct investment (foreign currency)

Gli

Real government investment in the /h sector

GC

Real government consumption

l·*

World interest rate

ic

Government bond yield rate

InD 0

Interest payments for domestic borrowing of the public sector

InFt

Interest receipts from foreign assets held by the public sector at base case

InDt

Interest payments for domestic borrowing of the public sector at base case

la

Land

L~

Labour efficiency in the /h sector

LF

Labour force

MW

Minimum wage

p*

Tariff-adjusted world prices

p;

Tariff-adjusted world primary prices

PA:

Tariff-adjusted world manufacturing prices

~:rR

Import prices of raw materials

$

~ M,P
$

~ M,M

p$
X,P
$

Import prices of primary goods
Import prices of manufactured goods
Export prices of primary goods

P X,M

Export prices of manufactured goods

T

Time trend

TF~

Trend of total factor productivity in the /h sector

u*

Natural rate of unemployment

yW

World income
(contd.)
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Table 4.1 (contd.)
Endogenous Variables
ASSET

Total assets

EDi

Excess demand

C

Total private consumption

Ci

Real private consumption in the

CA

Current Account

CAP

Capital account

CKi

Cost of capital in the

Fp$

Stock of foreign (capital) asset held by the private sector (foreign currency)

F$

Stock of foreign (capital) asset held by the public sector (foreign currency)

ge

Expected income growth

in

Domestic interest rate

I

Total private investment

Ii

Real private investment in the

IM

Total real imports

!Mi

Real goods imports in the

InF0

Interest receipts from foreign assets held by the public sector

Ki

Net capital stock in the

Li

. th e z,th sec tor
E mp 1oyment m

L;

Labour force adjusted by natural rate of unemployment in the

M2

Board money M2

OCF$

Other form of capital .flows (foreign currency)

p

Domestic output prices

PT

Tradable prices

PN

N ontradable prices

Pp

Primary prices

PM

Manufacturing prices

G

ith

sector

/h sector

ith

/h sector

sector

/h sector

/h sector

(contd.)
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Table 4.1 (contd.)
pc
Implicit price deflator of consumption
pl

Implicit price deflator of investment

pG

Implicit price deflator of government

pX

Implicit price deflator of exports

pIM

Implicit price deflator of imports

PDC

Stock of private domestic credit (flows= MDC)

R$

Stock of foreign exchange reserves (foreign currency)

RER

Real exchange rate

Tp

Total tax

T

Lump-sum tax for policy simulation

u

Unemployment rate

UNCER

Economic uncertainty

~

Nominal wage in the / 11 sector

X

Total real exports

xi

Real goods exports in the

y

Real GDP

~

Real output in the /h sector

yd

Real disposable income

~

Real potential output in the

/h sector

ith

sector

Note: i = the Primary, Manufacturing, and Nontradable sectors.

4.9 Data
This section discusses variable measurement and data sources. The discussion covers the
variable measurement of domestic prices and wages, production capacity, aggregate
demand, and RERs.
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4.9.1

Domestic Prices and Wages

Implicit price deflators, derived from the national accounts, are used to represent
the domestic output price level ( P) and the prices of the three sectors (PP, PM, PN). The
separation of output (gross domestic product) into primary, manufacturing, and
nontradable sectors is based on the International Standard of Industrial Classification
(ISIC). Output in the primary sector ( YP) consists of agricultural, mining, and quarrying
(ISIC 01, 02, 05, and 10- 14). Manufacturing output (YM) covers all production activities
classified under ISIC 15- 37. Nontradables (YN) covers the remaining items of national
accounts, i.e. the sum of construction, electricity and water supply, transportation and
communication, wholesale and retail trade, banking insurance and real estate, ownership
of dwellings, and public administration and defense (Goldstein and -Officer, 1979).

The nominal effective exchange rate ( e1 ) is measured by the trade-weighted
nominal exchange rates of Thailand's twelve major trading partners (Japan, the United
States, Singapore, Malaysia, China, Taiwan, Germany, Hong Kong, Korea, the United
Kingdom, Netherlands, and Australia). These countries cover more than 75 per cent of
total trade. The weights are calculated using the trade data for the period 1993-2002.
That is,

er

=e

1

lr

us 0.28
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l
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JO.IO
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lHong Kong
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where e1 is the index of nominal exchange rate (baht to the US dollar) (1988 = 1) and
US I AI is the index of the US dollar to the A1 currency (1988 = 1).
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The world price of primary goods ( P;) in foreign currency relates to seven main
commodity prices, namely rice, rubber, tapioca, shrimp, maize, cotton, and tin. 19 The
weighted-average price is adjusted by the Thailand tariff of these products to obtain the
tariff-adjusted price.

The tariff-adjusted world price of manufactured goods ( P~)

expressed in foreign currency is obtained as the weighted average of manufacturing
producer prices for Thailand's main trading partners. The tariff-adjusted imported raw
material price ( ~~R) is measured by the import price index (excluding prices of food and
beverages, and animal and vegetable oil) constructed by the Bank of Thailand. Import
duty rates on primary and manufactured products are measured by the ratio of total duty
collection to value of imports. Excess demand pressure ( EDi) is measured by the output
gap (~ / ~), the deviation of actual output (~) from its estimated potential output (~). 20

The production shares of the tradable (<p 1) and primary (<pJ sectors are derived as
follows:

<p 1 =

PpYp +PMYM
PY

(4.70)

PPYP
(j)3

(4.71)

= P,p Y,p + PMYM

where P is the domestic output price (1988 = 1), ~ represents the output price in the ;th
sector (1988 = 1), and ~ is the real output in the ;th sector.

The nominal wage in each sector
that sector.
19

CW;) is measured as compensation per worker in

The labour efficiency (L~) is the output per worker in the ;th sector, i.e.

The world price ofrice is proxied by the wheat price at the US .gulf ports and the world
rubber price is from Malaysia. The world prices of maize and shrimp are quoted from the US
gulf ports. Cotton is from the US Liverpool, Tin from the London market, and Tapioca from
Germany.
20
Another alternative measure used to represent excess demand in the tradable sector is
the rate of change of new orders less the rate of change of inventories. Data required for
constructing this variable are not available for Thailand.
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L~ =~I Li . Inflation expectations (b.r) are measured with two alternatives, namely
backward-looking (adaptive) expectations and the linear combination of forward- and
backward-looking expectations (henceforth referred to as forward-looking expectations).
Under the adaptive expectations, lagged domestic inflation is employed. The forwardlooking expectations are measured by the difference between the 10-year government
bond rate and the world real interest rate. This measure is widely used in previous works
(e.g. Debelle and Vickery, 1998; Gruen et al., 1999) with the rationale that the long-term
interest rate embodies valuable information about policy credibility.

This approach

assumes that inflation expectations of wage setting are related to the inflation premium
that participants i°: the bond market demand in order to hold long-term, fixed-income
securities.

The world real interest rate is proxied by the US prime rate adjusted by

inflation. 21

The natural rate of unemployment (U*) is estimated through the total wage
equation, based on the inflation-augmented Phillips curve framework as described in
Section 4.2.2. Inflation expectations (Me) are measured by the two alternatives as
described above. As estimated by Non-Linear Least Squares, the estimate of

u* under

adaptive inflation expectations is statistically significant and equals 2. 73 percent.
However, the estimate of

u*

based on a combination of forward- and backward-looking

inflation expectations is statistically insignificant. 22

Moreover, a low value for the

coefficient associated with forward-looking inflation expectations was found.

This

implies that inflation expectations tend to be formed adaptively in Thailand. This finding
is consistent with Vines and Warr (2003). Note that there is no evidence of a structural
shift in the unemployment rate during this period in Thailand. Thus, this study assumes
that the natural rate of unemployment

cu*)

is constant over time rather than allowing it

to vary over the period.

21

Debelle and Laxton (1997) show that the results are not sensitive to the precise
calculation of the world real interest rate.
22
The simple recursive vector autoregressive is applied in the total wage equation. It was
found that wage rate is ordered after unemployment so that weak exogeneity of unemployment
rate is held in this model.
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4.9.2

Production Capacity

The separation of gross domestic product (GDP) at constant (1988) prices, and
also of net capital stock into the primary, manufacturing, and nontradable sectors is based
on the International Standard of Industrial Classification (ISiq.

The primary sector

consists of agricultural, mining, and quarrying (ISIC 01, 02, 05, and 10-14).

The

manufacturing sector covers all production activities classified under ISIC 15-37. The
nontradable sector covers the remaining items of national accounts. Land (la) includes
both arable and crop land to represent overall land availability.

4.9.3

Aggregate Demand

4.9.3.1 Private Consumption

Real disposable income (yd) is measured as

y d = Y - [ TP I P]

where Y is the real GDP, P is the domestic price (1988

(4.72)

1), and TP is the tax

exp en di ture.

Data of total household assets (ASSET) are not directly available for Thailand.
This variable is constructed. It is proxied by the sum of real broad money M2 net of
private domestic credit (PDC), the stock of real foreign assets held by the private sector
( eF;), and net private capital stock at constant prices ( K prJ as in equation (4. 73). This

proxy is widely used in previous studies (e.g. Haque et al., 1993; Fagan et al., 2001;
Vines and Warr, 2003).
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ASSET= M2 - PDC
+ eF'.$P+K
C
P

pri

(4.73)

Following previous studies (e.g. Lattimore, 1994; Bacchetta and Gerlach, 1997;
Athukorala and Tsai, 2003), the credit constraint variable (PDC c) is measured as real
private domestic credit (11PDC I Pc) divided by real disposable income (Yd) as in
equation (4. 74). An increase in this ratio implies that there is less credit constraint to
consumers so that precautionary savings can be reduced, thereby increasing consumption.

PDCc

[1

= +MDCI
yd

pc]

(4.74)

The cut-off ages for constructing the dependency ratio variable (DEPEND) used
in this dissertation follows the general practice in measuring the dependent population in
developing countries. The working age group is the population aged between 15 and 64
years (Horiyoka, 1991; Liu and Woo, 1994). Therefore, DEPEND is defined as the ratio
of the population age 14 years and younger and age 65 years and older to the nondependent population -

ages 15-64.

The expected income growth is measured with two alternatives -

backward- and

forward-looking expectations. For backward-looking expectations, the expected income
growth rate (E1 g;+J is proxied by the current GDP growth rate, i.e. Etg;+s

= ln ~ - ln ~ - i

while for forward-looking expectations, the expected income growth rate is calculated as

E1 g;+s = ln ~

+i -

ln ~.

Economic uncertainty ( UNCER) is represented by the three-year moving average
standard deviations of the change in total output as in equation (4.75).
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I ,[Y(t- LY~ J)-

UNCER 1

=

J)

J

(4.75)

3

4.9.3.2 Private Investment

The Investment series for each sector is derived from the available data on private
net capital stock (at 1988 prices) using the following formula:

I 1,t = K pn..,1,t - (1- 8- .)Kpn..,1,t- 1

(4.76)

1

where

K pri,i

is the net private capital stock in the

/h sector, and

8i

is the depreciation

rate of capital stock in the ;th sector. The depreciation rate in the ;th sector is the ratio of
depreciation value to the value of net capital stock in that sector (i.e. 8 P = 0.085, 8 M =
0.074, 6 N

= 0.074).

The real rental cost of capital ( CKi) for estimating investment in each sector is
calculated as follows: 23

CK;= 1 + [ Pdin /100-[l;nPK,;(-l)+OJ]

(4.77)

where PK i is the implicit price deflator of associated capital stock in the ;th sector (1988

24

= 1) , ~ ln PK.J-1) is the expected inflation of capital goods in the ;th sector (the rate of
change in the price of capital goods in that sector with a 1-year lag),

~

represents the

output price in the ;th sector measured by its GDP deflator, in is the domestic lending rate
(per cent), and
23

8 i

is the depreciation rate of capital stock in the ;th sector.

We add 1 for entire samples in this variable to be able to apply the logarithmic

formulae.
24

PK.i is endogenised in the model through changes in domestic prices.
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The credit constraints to private investors ( P DC 1 ) are proxied by real private
domestic credit, i.e. changes in the total stock of private domestic credit deflated by the
GDP deflator (MDC IP). Note that private domestic credit is scaled down from billion
to trillion baht:

PDC1 = [!1PDC Ip]
1,000

(4.78)

4.9.3.3 Government Expenditure

Total government expenditure at constant 1988 prices ( G) is divided into real
government consumption ( GC) and government investment ( GI).

Government

investment is further disaggregated into primary, manufacturing, and nontradable, while
government consumption is concentrated only in the nontradable sector. The way to
obtain disaggregate government investment is similar to that applied to disaggregate
private investment. That is, public investment in the three sectors is derived from net
public capital stock as in equation (4.76).

4.9.3.4 Exports and Imports

Real merchandise exports (and imports) are measured by deflating export (and
import) values by their own export (import) prices. Primary goods exports (and imports)
(Xp, !Mp) refer to exports (imports) in the Standard International Trade Classification

(SITC) 0-4 plus SITC 68 (non-ferrous metal) net of processed food exports (imports).
Manufactured goods exports (and imports) (XM, IMM) refer to items in SITC 5-8
excluding SITC 68 and processed food as defined in Athukorala and Sen (1998). 25

25

Processed food include processed meat, dairy products, processed fish, flour and
cereals, preserved fruits, preserved vegetables, sugar and molasses, coffee extracts, cocoa and
chocolates, preserved animal feeds, margarine and food preparations, beverages (alcoholic and
non-alcoholic), tobacco products, and animal and vegetable oils.
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Foreign demand ( yw) is measured as the weighted average of real GDP of
Thailand's twelve major trading partners -

Japan, the United States, Singapore,

Malaysia, China, Taiwan, Germany, Hong Kong, Korea, the United Kingdom,
Netherlands, and Australia.

4.9.4

Real Exchange Rates

The internal RER is measured as the relative prices of tradable (Pr) and
nontradable ( PN) goods.

Internal RER

R
PN

= -I- · l 00

.

(4.79)

The tradable and nontradable prices ate measured from the implicit price deflators
derived from the national accounts as described in Section 4.9.1.

The external RER is the ratio of the world tradable price ( P;) to the domestic
tradable price (Pr).

External RER

P;

e

= -1 - ·l 00

(4.80)

PT

The external RER is calculated as the (geometric) weighted average of the
bilateral exchange rate vis

a vis the twelve major trading partner countries

as mentioned

before. The trade weights are calculated based on the trade data during the period 19932002. The world tradable price is the trade-weight average of producer prices of the
twelve major trading partners, adjusted by tariff rates. 26

26

In some studies, the unit labour cost is used in computing the external RER. However,
the unit labour cost reflects only one factor of production. To the extent that the capital-labour
ratio differs across countries, this could introduce bias into the index. See details in Hinkle and
Nsengiyumva (1999a).
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4.9.5

Data Sources

Data on GDP, workers' compensation, and net capital stock are obtained from the
National Income Account, National Economic and Social Development Board, NESDB

in Thailand.

The nominal exchange rate, the world price of primary goods (except

tapioca), the world GDP, and the world interest rate are from International Financial
Statistics, International Monetary Fund, IMF (CD ROM). The world price of tapioca,

export and import prices, tariffs, data on employment, and data on the money sector and
external sector are obtained from the Bank of Thailand Quarterly Bulletin, Bank of
Thailand. The working age population, dependent population, and land data are obtained
from World Development Indicators, World Bank (CD ROM). The producer price of
manufactured goods in Japan, the United States, Germany, the United Kingdom, and
Australia is obtained from OECD Economic Outlook, Organization for Economic Cooperation and Development, OECD. The price of manufactured goods in China, Taiwan,
Korea, and Malaysia is measured in terms of the implicit price deflator of the
manufacturing sector. Exports and imports of the primary and manufactured goods are
obtained from the United Nations COMTRADE database.

4.10 The Econometric Procedure
There are two alternative methods for estimating all the relevant behavioural equations:
the system method and the single-equation method. The system method, such as a fullinformation maximum likelihood, is superior to the single-equation method in terms of
efficiency of the estimates. However, estimates obtained by the system are extremely
sensitive to both specification and measurement errors (Intriligator et al., 1996). Since
this method utilizes inf01mation on the interconnections among all the equations in the
system, an error in one equation or one variable will be transmitted throughout the whole
system causing biases and distortions, ·which are perhaps worse than those caused by
simultaneous bias. Thus, this study applied the single-equation method in estimating the
model.

172

The standard ordinary least squares (OLS) method is based on the assumption that
the data series are stationary (I(O)). That is, data series grow over time in a fairly steady,
constant manner, reflecting smoothly evolving economic forces.

In this sense,

fluctuations in the series are taken to imply the influence of cyclical or temporary factors,
and eventually the series return to their trend growth values.

Therefore, the mean,

variances, and co-variances of the series tend to remain constant over time.

However, some economic time series are not stationary around a deterministic
trend. Some shocks that affect a series will have a permanent effect on the level of series,
making the series wander without a tendency to revert to mean value.

With non-

stationary data (I(l )), the classical OLS estimates tend to have sample distributions with
properties very different from those assumed, and regression coefficients tend to appear
spuriously significant. In other words, when working with non-stationary variables, there
is always the possibility of a 'Type 1' error; that is, accepting the relationship as
significant when, in fact, dependent and independent variables are uncorrelated. Also,
measures of the overall fit of the regression, such as the coefficient of determination R 2 ,
tend to provide an artificially high ·explanatory power of the regression.

This is the

problem of 'nonsense correlation' or 'spurious regression'.

A simple cure to the problem of spurious correlation when modeling with nonstationary variables is to estimate a relationship using differenced series rather than their
absolute levels.

The effect of taking the rate of change in a variable is typically to

remove any trend element.

However, important parts of the potential relationship

between variables can be lost when using the differenced data. In particular, the long-run
relationship of the model is ignored.

If all variables are non-stationary (I(l)), the cointegration approach pioneered by

Engle and Granger (1987), and subsequently improved by Johansen (1988), Johansen and
Juselius (1990), and Phillips and Hansen (1990) can be applied.

Engle and Granger

(1987) observed that while the individual economic series may be non-stationary, a
vector of variables, taken together, may be cointegrated, thus generating a stationary
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residual.

If the particular vector of variables is put together on the basis of sound

economic theory, then a cointegration relationship among them can be interpreted as the
long-run (steady-state) relationship. They propose a constructive two-stage approach to
modelling economic relationships. The first stage involves modelling the long-run or
cointegrating relationship.

With the same order of integrated variables, the long-run

relationship is estimated using OLS. If the residual of this estimated regression is found
to be stationary, then the coefficients of the regression can be interpreted as representing
a long-nm (steady-state) relationship.

The second stage is to estimate the short-run

dynamic relationship among the variables that can be modelled with an error correction
model. In other words, the short-run relationship is modelled in terms of first difference
of all variables and the lagged residual of the first stage ( cointegrating) regression is
included to represent the disequilibrium error.

Although the OLS estimators from the cointegrating regression possess the large
sample property of consistency and are highly efficient, they are biased in small samples.
The bias is carried over to the second stage. Moreover, when there are more than two
variables, it is possible to have more than one linear combination of these variables, i.e.
there may be more than one cointegrating vector. These considerations have led to the
development of a number of alternative procedures for the estimation of the first stage
regression in the Engle-Granger two-step procedure. The two widely-used alternatives
are the fully-modified OLS estimator proposed by Phillips and Hansen (1990) and the
maximum-likelihood procedure developed by Johansen (1988) and Johansen and Juselius
(1990).

The Phillips and Hansen method applies a semi-parametric correction to the OLS
estimator to redress the bias estimation of OLS, i.e. to eliminate dependency on the
nuisance parameters and to give median-unbiased t-statistics, which follow a standard
normal distribution asymptotically.

Under the Johansen method, the maximum-

likelihood method for the estimation of cointegration vectors is applied. · This method
takes into account the short-run dynamics in estimating the cointegration vector, and
additionally provides for testing for the existence of more than one cointegrating vector.
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However, in most applications, the set of variables under consideration are a
mixture of stationary and non-stationary series. In this case, the 'general to specific'
(umestricted dynamic) modelling procedure (henceforth in short referred to as GSM) can
be applied (Hendry et al., 1984; Wickens and Breusch, 1988; Pesaran et al., 2001). This
method can be used to guard against the spurious regression problem, without sacrificing
important 'level' information. Monte Carlo studies reveal that in the case of a finite
sample, the GSM procedure gives precise estimates and valid t-statistics, even in the
presence of endogenous explanatory variables (Inder, 1993; Hendry, 1995). Moreover,
even when all data series under consideration are non-stationary, comparative Monte
Carlo studies of cointegration technique find that this procedure is equally as good as the
Phillips Hansen procedure in dealing with small data samples (Phillips and Loretan,
1991; Inder, 1993). The Monte Carlo evidence also suggests that the Johansen estimation
procedure, which is based on the full vector autoregression (VAR), deteriorates
significantly in small samples, generating estimates with 'fat tails' (frequent outliers) and
sometimes substantial mean bias (Hargreaves, 1994).

Therefore, GSM is the better

method for estimating the behavioural equations in this study. 27

The GSM approach embodies the relationship being investigated within a
sufficiently complex dynamic specification, including lagged dependent and independent
variables, so that a parsimonious specification of the model cari be uncovered. Under this
procedure, estimation begins with an autoregressive distribution lag (ADLs) specification
of an appropriate lag order:

m

k

m

Y1 = a + '""'
. + '""'
'""' B..lJ X 1,-1
. , . + µ,
L A.Y
I t-t
LL
i=I

27

(4.81)

}=I i=O

There are two exceptions. Firstly, the disaggregate private consumption equations are estimated
by using a ' seemingly unrelated regression equation (SUR)' model in order to take into account the
possibility of related error terms as well as to test and impose the adding-up, homogeneity, and symmetry
restrictions. Secondly, the wage equation is determined by simple OLS estimation. See details in Chapter
5.
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where a is a constant, ~ is the endogenous variable, X 1,1 is the

/h

explanatory variable

and Ai and Bu are the parameters.

Equation (4.81) can be rearranged by subtracting

~-i

on both sides and turns the

set of explanatory variables into terms of differences representing the short-run dynamics.
The lagged levels of both dependent and explanatory variables are still left in the
rearranged functional form on the right-hand-side in order to capture the long-run
multiplier of the system as in equation (4.81a).

m- 1

/1~

k

k

)=1 i=O

i= l

where

m-1

= a+ L Ai* 11~-i +LL B;11xj,t-i + Co~-m + L Ci xj,t-m + µ t

A; =

-ll -I

A;],

B; =

1=1

(4.81a)

J=l

lisy] ,' -ll -f
C0

=

1=0

l=l

A;],

Ci =

lf By],

and the long-

1=0

run multiplier of the system is given by C~ 1Ci.

Equation (4.81 a) is known as the
representation of the model.

error correction mechanism (ECM)

This is a particular formulation generally used as the

'maintained hypothesis' of the specification search. The dynamics of the general model
could be written in many different ways, all of which would yield the same estimates of
the unknown parameters, but each of which packages the information differently and
consequently may be easier to interpret and understand. The ECM is generally preferred
over other formulations. In particular, an ECM involves a parameterization that clearly
distinguishes between ·short- and long-run effects. This separation makes it an excellent
vehicle for either assessing the validity of the long-run implications of theory or for
incorporating them into the estimation process.

The estimation procedure involves first estimating the unrestricted equation
(4 .81a), and then progressively simplifying it by restricting statistically insignificant
coefficients to zero and reformulating the lag patterns where appropriate in terms of
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levels and differences to achieve orthogonality. As part of the specification search, it is
necessary to check rigorously at every stage even the more general of models for possible
misspecification. Such checks will involve both a visual examination of the residuals
from the fitted version of the model and the use of tests for serial correlation,
heteroskedasticity and normality in the residual, and the appropriateness of the particular
functional form used. In particular, any suggestion of autocorrelation in the residuals
should lead to a rethink about the form of the general model. Above all, theoretical
consistency must be born in mind throughout the testing down procedure.

4.11 Conclusions
This chapter has .developed an economy-wide model for determining the movements of
RERs in the context of Thailand. The core model is an extended version of the SalterSwan framework where an economy consists of two types of goods -

tradable and

nontradable. Tradable goods are further disaggregated into primary and manufactured
goods to allow for the different features in these two sectors. There are six main building
blocks in the model, namely prices and wages, production capacity, aggregate demand,
money market, external balance, and labour market. The economy's budget constraints,
which are composed of the private sector, public sector, and external sector, are
introduced to ensure that the model is internally consistent. The complete model with
variable definitions is presented in Table 4.1.
sources are described in the chapter.

The variable measurement and data

The final section provides a comprehensive

discussion of alternative econometric procedures applicable to estimate behavioural
equations.
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Chapter 5: Model Estimation and Validation
The purpose of this chapter is to present and discuss the estimation model. Section 5 .1
deals with economic properties and theoretical consistency of individual behavioural
equations. The section is structured in terms of the main blocks of the model. Section
5 .2 tests the validity of the overall model as a prelude to simulation experiments in the
next chapter. The statistical fit and theoretical consistency of the individual equations do
not necessarily imply that taken as a system it will provide a faithful representation of the
economic system. Two broad methods are, therefore, employed to evaluate the validity
of the model. The first method is to examine the performance of the overall model by
comparing the original (observed) data series with the predicted series for each
endogenous variable. The two widely-used indicators, mean absolute percentage error
(MAPE) and Theil inequality coefficient, are constructed for this purpose. The second
method is to apply the diagnostic simulation experiments of specific demand, supply, and
monetary shocks to check the simulation properties of the model.

The final section

provides a summary of the major points.

5.1 The Model
The full model, together with variable definitions, is presented in Appendix 4.

The

model is estimated using annual data over the period 1970-2002. The model consists of
25 behavioural equations and 25 identities. These are consecutively grouped under six
building blocks -

prices and wages, production capacity, aggregate demand, money

market, external balance, and labour market. Summary data on variables appearing in the
model are given in Appendix 5. Integrating tests using the Augmented Dicky-Fuller
procedure for data series employed in the model are reported in Appendix 6.

Specification search for each behavioural equation was based on four diagnostic
tests, namely the Durbin-Watson ·(DW) statistic and the Lagrange Multiplier (LM) test
for

serial

correlation,

Engle's

Auto-regressive

Conditional

test

(ARCH)

of

heteroscedasticity, the Ramsey test (RESET) for functional form misspecification, and
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the J arque-Bera test (NORM) for the normality of residual. In addition, the residual of
the regression was · tested using the Dicky-Fuller (DF) procedure to check the
stationarity. 1 These tests are discussed in Appendix 7. The text statistics are reported
under each equation. The behaviour equations belonging to each block of the model are
discussed below.

5.1.1

Domestic Prices

The three price equations relating to the primary, manufacturing, and nontradable
sectors are reported in Table 5.1. Note that in experimental nms, the nominal effective
exchange rate ( e1 ) and the tariff-adjusted world price ( ~*) are separate variables in each
equation rather than presenting them as a composite world price variable ( e1 ~* ). This is
done in order to test the hypothesis that changes in world prices tend to be less transitory .
in nature and less likely to reverse in the future than an exchange rate. However, based
on the Wald test, there was no statistically significant difference between the coefficients
of these two variables (Table 5 .1 ). Hence, the tariff-adjusted world price in terms of
domestic cmTency (e1 ~*) is used in place of the two variables.

The long-run

homogeneity of degree one is tested. This condition holds for all equations so that the
results are based on the cases where the long-run homogeneity of degree one is imposed.
The imported raw material price ( Pr~R) had to be omitted from the equations for primary
and manufacturing because it was highly correlated with world prices.

The world price in domestic currency adjusted for tariff ( e1 P;) is the key
determinant of the domestic primary price.

In the short run, a change in either the

exchange rate or the tariff-adjusted world price does not perfectly pass into the domestic
price. A one per cent i!lcrease in either the exchange rate or the tariff-adjusted world
price is associated with only a 0.52 per cent increase in the domestic primary price.
1

The standardized recursive residuals and recursive coefficients suggest the stability of
estimates. In each equation, the Wu-Hausman test is conducted to ensure that there is no
evidence of simultaneity. See details of the Wu-Hausman test within ADLs in Pesaran and
Pesaran (1997, p. 201-03).
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Besides, in the short run, the demand pressure (EDP) also affects the domestic primary
price. However, the law of one price holds in the long run, i.e. there is a one-to-one
correspondence between exchange rate changes and changes in the domestic primary
price. The finding suggests that domestic and foreign primary goods tend to be treated as
homogenous products within the viewpoint of domestic consumers. Therefore, in the
long ·run, domestic cost and demand pressure cannot put pressure on the domestic
.

.

pnmary pnce.

The results suggest that an increase in either the exchange rate or the tariffadjusted world price ( e1 P~) of one per cent is associated with a 0.32 per cent rise in the
domestic manufacturing price in the short run and a O. 92 per cent rise in the long run. An
increase in the manufacturing wage (WM I LPM) of one per cent is associated with a 0.08
per cent increase in the domestic manufacturing price in the long run. In contrast to
primary products, the law of one price does not hold for the manufacturing sector. That
is, domestic and foreign manufactured goods are not perfectly substitutable in the eyes of
consumers. It is interesting that the long-run impact of the exchange rate being close to
one seems to suggest a limited degree of product heterogeneity.

As the theory predicts, the nontradable wage (WN I LPN) dominates the movement
of nontradable price in the short run. The exchange rate influences the nontradable price
through changes in the imported raw material price ( e1 Pr~R ). A one per cent depreciation
in the exchange rate increases the domestic nontradable price by 0.09 per cent and 0.41
per cent in the short and long run, respectively.

The lower value of the coefficient

associated with the lag dependent variable in the nontradable price (PN(-1)) equation,
compared to that in the primary and manufacturing price equations, implies a higher
degree of price rigidity for nontradables in the short run. Firms tend to postpone price
adjustment and accept deviations of their mark-up from the desired (long-run) level.
Costs gradually pass into the domestic nontradable price. In the long run, changes in the
domestic nontradable price are entirely explained by changes in domestic costs, i.e. the
homogeneity of degree one in the domestic nontradable price holds.
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Table 5.1: Domestic Prices
(1) Primary prices
~ ln PP = 0.06 + 0.52~ ln( e1 P;) + 0.19~ ln(EDP )- 0.40[1n Pp(-1)- ln( e1 P;)(-l)] + O.l2D72
(5.92)* (10.23)*

(1.96)**

(-5.89)*

(3.08)*

+ O.l2D98
(3.08)*
Adjusted R 2 = 0.82, SEE= 0.04, DW = 1.71, DF = -4.76, ARCH - x\1) = 0.20, LMl - F(l , 25)
= 0.11 , RESET- F(l, 25) = 0.60, NORM -x2(2) = 1.88
Wald test for joint coefficient equality test for eI and
x\2) = 2.44 (p-value = 0.30)

P; -

Wald test for the long-run homogeneity- x2(1) = 0.001 (p-value = 0.98)

(2) Manufacturing prices

~ In Pu

= 0.09 + 0.32~ In( e1 P11: ) + 0.20(EDu )(-1)- 0.49[In Pu (-l)- 0.92 In( e1 P11: )(-1)

(3.08)* (3.82)*

(1.94)**

(-5 .54)*

(-5.51)*

- 0.08 In(WM I LPu )(-1)] + 0.10D7374- 0.09D9902
(4.94)* .

(-4.81)*

Adjusted R 2 = 0.82, SEE= 0.02, DW = 2.11, DF = -6.32, ARCH - x2(1) = 0.44, LMl - F(l , 24)
= 0.54, RESET - F(l, 24) = 0.002, NORM - x\2) = 0.43
Wald test for joint coefficient equality test for e1 and P~ - x\2) = 1.28 (p-vaiue = 0.52)
'
'
2
Wald test for the long-run homogeneity- x (1) = 0.59 (p-value = 0.44)

(3) Nontradable prices
~lnPN =0.26 + 0.09~ln(e1 P~)+0.28~ln(WN I LPN)+O.l5~ln(EDN)+O.l9In(EDN)(-l)
(3.01)* (2.10)**

(3.18)*

(2.39)**

(2.31)**

-0.29[InPN(-l)-0.59In(WN I LPN)(-1)-0.41ln( e1 P~)(-l)] + O.l4D7374-0.06D9902

(-3.12)*

(-2.97)*

(8.09)*

(-5.99)*

Adjusted R 2 = 0.82, SEE= 0.02, DW =1.70, DF = -4.64, ARCH- x\1) = 0.52, LMl - F(l , 22) =
0.31 , RESET- F(l , 22) = 0.19, NQRM-x2(2) = 0.99
Wald test for joint coefficient equality test for e1 and ~~R - x\2) = 0.76 (p-value = 0.68)
Wald test for the long-run homogeneity- x\1) = 2.73 (p-vaiue = 0.12)

Notes: T ratios of regression coefficients are given in parentheses, with statistical significance defined
as - * 1 per cent, ** 5 per cent and *** 10 per cent. D72 captures the effect of first oil shock on the
primary price, 1972 = 1 and otherwise = O; D7374 captures the effect of first oil shock on the
manufacturing and nontradable prices, 1973-74 = 1 and otherwise = O; D98 captures the effect of
currency depreciation on the primary price, 1998 = 1 and otherwise= 0, and D9902 captures the effect
of the recent crisis on the domestic manufacturing and nontradable prices, 1999-2002 = 1 and
otherwise = 0.
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5.1.2

Domestic Wages

Wage equations for the three sectors are given in Table 5.2. In experimental runs,
two alternative specifications of inflation expectations, namely backward-looking
(adaptive) expectations and a combination of backward- and forward-looking (henceforth
referred to as forward-looking) expectations were tested relating to the price-wage
relationship.2 Consistent with the previous findings of Vines and Warr (2003), adaptive
expectations were found to be the superior specification for all three sectors. Thus, the
wage equation in each sector used in the model is based on the adaptive expectation
specification.

Homogeneity holds for all wage equations, suggesting a one-to-one

correspondence between wage and price inflation in the long nm, i.e. the vertical Phillip
curve. That is, in the long run, unemployment tends to adjust to equal the natural rate
level and wage inflation increases at the same rate as domestic price inflation. There is
no long-run trade-off between wage inflation and unemployment.

As expected, unemployment (U A) has a negative sign in all sectors. Wages in
the primary sector tend to respond to the level of unemployment more than the other two
sectors.

A one percentage point decrease in unemployment leads to two per cent

increases in the primary wage, while wages in the manufacturing and nontradable sectors
increase only by 0. 7 and 0.6 per cent, respectively. Where the minimum wage policy
( MW) is concerned, its increase significantly raises wage inflation only in the

nontradable sector.

Table 5.2: Domestic Wages
(1) Primary wages
~ ln(WP I LPP) = -0.009 +~In p c ( -1)- 0.02(U A)+ 0.18D79 + 0.23D93

(-0.69)

(-1.97)**

(2.40)**

(3.15)*

Adjusted R2 = 0.60, SEE= 0.07, DW = 1.44, DF = -5.28, ARCH- x\1) = 1.80, LMl - F(l,26) =
0.58, RESET - F(l, 26) = 0.39, NORM- x\2) = 1.85
Wald test for the homogeneity- x2Cl) = 2.77 (0.11)
2

See the variable measurement of inflation expectations in Chapter 4.
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(2) Manufacturing wages
~ln(WM I LPM) = 0.02+~lnPc(-1)-0.007(UA)-0.22D99
(3.48)*

(-1.78)**

(-5.80)*

Adjusted R 2 = 0.67, SEE= 0.04, DW = 1.79, DF = -5.07, ARCH-x2(1) = 0.57, LMl - F(l ,27) =
1.13 , RESET - F(l , 27) = 1.35, NORM ~ x2(2) = 2.06
Wald test for the homogeneity- x 2 (I) = 3.39 (0.08)

(3) Nontradable wages
~ ln(WN I LPN)= 0.74~ ln p c (-1) + (1- 0.74)~ ln P c (-2)- 0.006(UA) + 0.08~ ln( MW)

(-1. 61 )***

( 5. 12 )*

( 1. 6 8)***

- 0.09D75 + O.l4D80
(-2.71)*

(4.27)*

Adjusted R 2 = 0.72, SEE= Q.03, DW = 2.46, DF = -6.72, ARCH - x2cl) = 0.34, LMl - F(l ,24) =
2.22, RESET - F(l , 24) = 0.08, NORM - x2c2) = 0.32
Wald test for the homogeneity- x\I) = 1.65 (0.21)
Notes: D75 captures the economic slump after the first oil shock, 1975 = 1, and otherwise= O;
D79 and D80 capture the effect of the second oil shock on the primary and nontradable wages,
1979 = 1 and 1980 = 1, and otherwise = O; D93 captures the effect of the primary output slump on
labour efficiency, 1993 = 1, and otherwise = O; D99 captures the effect of the economic crisis on
the manufacturing wage, 1999 = 1, and otherwise = 0.

5.1.3

Production Capacity

There are two steps involving the estimation of production capacity in each
sector. The first step is to estimate the production function in each sector to obtain the
long-run coefficients of factor inputs, i.e. labour, capital, and land.

The production

function in the i 1h sector is characterized as a Cobb-Douglas production function. The
Cobb-Douglas functional form is chosen because it is simpler and is probably all that the
data could handle.

In addition, a constant-return-to-scale characteristic is tested and

imposed in each sector.

The next step is to determine the trend of total factor productivity ( TFPi) and to
obtain the level of potential outputs.

Total factor productivity is estimated by the

difference between output and the sum of factor inputs using their corresponding long-
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run estimated coefficients. Then, the Hodrick and Prescott filter (HP filter) is applied to
produce the trend of TFP ( TFPi ). 3 Finally, the level of potential output in each sector is
obtained from substituting TFPi, actual capital stock, land, and 'potential' employment

(LJ into the production function. Note that the level of potential employment in the
sector

ith

(LJ is calculated as: ~ = LF(l- u*) ·Xi, where LF is the labour force, u* is the

natural rate of unemployment, and Xi is the· share of employment in the

/h sector. 4

The production functions are reported in Table 5.3. Note that all equations here
have been estimated by imposing a constant return to scale assumption. This coefficient
restriction is supported by the Wald test.

For the primary sector, land (la) and

employment (LP) are the crucial variables in determining primary production in the long
run. An increase in land by one per cent leads to an increase in primary production by
0.42 per cent. A one per cent increase in the primary employment is associated with a
0.33 per cent increase in primary production. The effect of capital stock (KP) is the least
-

an increase in capital stock of one per cent is associated with an increase in primary

output of only 0.25 per cent.

The effect of capital stock (KM) on output is far more important in the
manufacturing sector, compared to the primary sector. A one per cent increase in capital
stock leads to an increase in manufacturing production by 0.81 per cent. Employment

3

The Hodrick and Prescott filter (1997) is a smoothing method to obtain an estimate of
the long-term trend component of a series. The long-term trend of variable X ( X) is determined
by simultaneously minimising the variance of X around X , at any point in time, and the rate of
change in X at that point in time. More precisely, the trend of X ( X) for t = l, 2 .... ,S is
estimated as follows:
S

ln _X = }:(ln
t= I

xt - ln xJ 2+AL( tdn xt+ l- ~ ill xt)2
S-1

t=2

where A is the parameter that controls the smoothness of the series and Sis the sample size. Note
that as general practice for annual data, A is set to equal 100.
4
See Chapter 4 for how to obtain the estimate of the natural rate of unemployment ( U*).
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(LM) is also statistically significant, but its effect is far lower than that of capital stock.

An increase in manufacturing employment of one per cent leads to a 0.19 per cent
increase in manufacturing production. Note that land is statistically insignificant in the
case of manufacturing production.

Employment (LN) is the most important factor in determining nontradable output.
An increase in nontradable employment of one per cent leads to a 0.54 per cent rise in
nontradable output. The magnitude of the coefficient on capital stock (KN) is slightly
smaller. An increase in capital stock of one per cent is associated with a 0.46 per cent
rise in nontradable output in the long run. Land is statistically insignificant, as in the case
of manufacturing production.

For the second step, with the long-run coefficients associated with labour, capital,
and land (Table 5 .3), and the constructed TFPi and Li , the production capacity in each
sector is determined as follows:

In YP = In TFPP + 0.331nLP + 0.251nKP + 0.421nland
In YM = In TFPM + O.l91nLM + 0.8llnKM
In YN ~ In TFPN + 0.54 ln LN + 0.46 ln K N

Table 5.3: Production Functions
(1) Primary production
~ In YP = -1. 02

+ 0.13 ~ In L p + 0.3 3~ In K p

(-1. 5 0)*** ( 1. 5 0)***

(1. 11 )****

-

0. 7 6[ In YP ( -1) - 0.3 3 ln LP (- l) - 0.25 ln K / -1)

(-2. 80)*

(-2. 2 9)**

(-2. 9 0)*

- 0.421n /a(-1)]- 0.09D9394 + O.OlT
(-3.09)*

(4.17)*

Adjusted R 2 = 0.56, SEE= 0.03 , DW = 1.99, DF = -4 .86, ARCH- x2(1) = 0.10, LMl - F(l ,23)
= 0.0005 , RESET- F(l , 23) = 4.16, NORM- x2c2) = 1.79
Wald test for the constant return to scale - x2C1) = 3 .20 (p-value = 0.10)
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(2) Manufacturin_g production
~ ln YM

= 0.3 2 + 0. 0 5 ~ ln L M + 0.8 8 ~ ln K
(2.78)*(1.58)***

(7.43)*

M -

0.3 8[ ln YM ( -1) - 0 .19 ln L M ( -1) - 0.8 lln K

(-4.11)*

M (

-1)]

(-2.79)*

-0.15D9698
(-5.21)*
Adjusted R 2 = 0.80, SEE= 0.02, DW = 1.40, DF = -4.00, ARCH - x2cl) = 0.41, LMl - F(l ,25) =
3.00, RESET - F(l, 25) = 2.05, NORM - x2c2) = 0.46
Wald test for the constant return to scale - x2cl) = 1.04 (p-value = 0.31)

(3) Nontradable production
~ ln YN = 0.40

+ 0.08~ ln LN + 0.95~ ln K N - 0.20[ln YN(-1)- 0.54 ln LN(-1)- 0.46 ln K N(-1)]

( 1. 5 6)*** ( 1. 2 0)****

(2 .4 7)*

(-1. 6 3 )**

(-1 .41 )***

-0.08D9799
(-3.24)*
Adjusted R 2 = 0.70, SEE= 0.02, DW = 1.60, DF = -4.49, ARCH(l) = 1.61, LM(l):F(l,25) =
1.96, RESET:F(l , 25) = 4.40, NORM(2) = 0.46
Wald test for the constant return to scale - x2cl) = 1.58 (p-value = 0.22)

Notes: D9394 captures the dramatic reduction in primary production, 1993-94 = 1 and otherwise
= O; D9698 captures the effect of the recent crisis on manufacturing production, 1996-98 = 1 and
otherwise = O; D9799 captures the effect of the recent crisis on nontradable production, 1997-99
= 1 and otherwise = 0 .

.5.1.4

Aggregate Demand

5.1.4.1 Private Consumption

Consumption of output in each sector is estimated in two steps. The first step
involves estimating determinants of aggregate consumption. The second is to determine
the allocations of consumption across the three sectors.

The aggregate consumption function is reported in Table 5 .4. The equation has
been estimated by imposing the long-run unit-wealth elasticity restriction.

This
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coefficient restriction is amply supported by the Wald test. 5 The results suggest that real
disposable income (Yd) plays a crucial role in determining aggregate consumption. An
increase in real disposable income of one per cent is associated with a 0.71 per cent
increase in aggregate consumption in the short run and 0.90 per cent in the long run.
Besides, the credit constraint (PDCc ), economic uncertainty (UNCER), demographic
factor (DEPEND), and assets (ASSEI) are all statistically significant in explaining the
movement of aggregate consumption. The significant coefficient of P DCc points out
that there is evidence of credit constraint for households in Thailand. A one per cent
increase in the ratio of real private domestic credit to real disposable income (PDCc)
leads to a 0.03 per cent increase in aggregate consumption in the short run. This result
suggests that availability of credit could stimulate consumption in Thailand.

The

evidence is consistent with other empirical works that find a significant impact of credit
availability and other financial market c.onditions in boosting private consumption (Liu
and Woo, 1994; Lattimore, 1994; Bacchetta and Gerlach, 1997).

Economic uncertainty ( UNCER) is statistically · significant in determining
aggregate consumption only in the short nm.

A negative and significant coefficient

corresponding to this variable asserts that an increase in economic uncertainty results in a
perception by households that the economy has become a more risky working
environment, requiring a high rate of precautionary savings. A one per cent increase in
economic uncertainty is associated with a 0.02 per cent reduction in aggregate
consumption in the short run.

The demographic factor (DEPEND) is statistically

significant to explain aggregate consumption only in the long run.

A one per cent

increase in this ratio leads to a 0.17 per cent increase in aggregate consumption.

An increase in real assets (ASSEI) of one per cent leads to a 0.10 per cent
increase in aggregate consumption.

The insignificant role of real interest rate and

expected income growth on consumption is widely found in a number of empirical
studies. For example, Vines and Warr (2003), who estimated the consumption function
5

Such a restriction is also imposed in a number of empirical studies (e.g. Davidson et al.,
1978; Lattimore, 1994; Muellbauer and Lattimore, 1995).
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in Thailand over the period 1970-96, come up with the same outcome.

Giovannini

(1983, 1985) and Lattimore (1994) also find a statistically insignificant role for real
interest rate, based on experience of developing countries and Australia, respectively.
Interestingly, Giovannini (1983, 1985) argues that such an insignificant relationship
usually occurs when the countries are facing a credit constraint.

Fry (1988) finds a

statistically significant effect of real interest rate on consumption, but its corresponding
elasticity was relatively small. In a context of expected income growth, Lattimore (1994)
finds that income expectations were not statistically significant, based on the Australian
experience during the period 1951-90. This might be because the majority of households
faced income uncertainty and credit constraint so that current income played a dominant
role in determining (current) consumption.

Table 5.4: Private Consumption
~ ln C

= -0.26 + 0.71~ ln y d + 0.03~ ln PD Cc
( -7 .3 4 )* ( 9 . 5 1 )*

( 1 .0 7 )****

- 0.02~ ln UNCER - 0.73[ln C(-1)
( -2 .4 9 )*

( -5 .9 8 )*

- 0.90 ln Yd(-1) - 0.10 ln ASSET(-l)] + 0.17 ln DEP END(-l) - 0.04D9902
(-5.73)*

(5.00)*

(-4.03)*

Adjusted R 2 = 0.89, SEE= 0.01, DW = 1.41, DF = -5.07, ARCH-x2(1) = 0.25, LMl -F(l, 23)
= 2.54, RESET- F(l, 23) = 0.02, NORM- x2c2) = 0.88
Wald test for the long-run unit-wealth homogeneity- x2cl) = 0.60 (p-value = 0.44)

Note: D9902 captures the effect of the recent crisis on aggregate consumption, 1999-2002 = 1,
and otherwise = 0.

The Seemingly Unrelated Regression (SUR) method 6 is employed in estimating
consumption in the three sectors. This method allows for contemporaneous correlation in
the error terms across equations when the representative consumer aims to allocate total
consumption expenditure across the three goods, i.e. primary, manufactured, and
nontradable goods.
restrictions -

In addition, this method can test and impose the three crucial

adding-up, homogeneity, and symmetry -

as postulated by the consumer

theory. To ensure that consumption expenditure is allocated into three goods along with
6

Model.

See Appendix 8 for the concept of the Seemingly Unrelated Regression Equation (SUR)
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the above restrictions, two equations (manufacturing and nontradable consumption)
rather than all three equations are estimated. The primary consumption expenditure is
determined by subtracting total private consumption expenditure from the expenditure of
manufactured and nontradable goods.

When the coefficients of manufacturing and

nontradable consumption functions are estimated, the price and income elasticities of
primary consumption can be . determined using the above three restrictions.

The

disaggregate consumption equations are reported in Table 5 .5.

The results suggest that a one per cent increase in the own price is associated with
a 0.06 per cent decline in primary consumption, a 0.71 per cent decline in manufacturing
consumption and a 0.46 per cent decline in nontradable consumption. The negative and
significant coefficients corresponding to other goods' prices suggest that these three
products complement rather than substitute for each other.

When the coefficient

associated with income in manufacturing and nontradable consumption that is

~

1,

manufactured and nontradable goods are luxurious. An increase in income of one per
cent generates 1.35 per cent and LO per cent increases in manufacturing and nontradable
consumption, respectively. By contrast, income elasticity in primary consumption that is
less than one implies that primary goods are necessary for consumers. An increase in
income of one per cent leads to a 0.66 per cent increase in primary consumption.

Table 5.5: Disaggregate Consumption
(1) Manufacturing consumption
ln CM = -3.32 - 0.3 lln Pp - 0.711n PM - 0.33 ln PN + 1.35 ln[
(-8.58)*(-3.73)*

(-6.07)*

(-3.85)*

(20.83)*

pCc]- O.OlT
(-3.21)*

Equation log-likelihood= 70.27
System log-likelihood= 167.71
DF = -3.50

(2) N ontradable consumption
ln CN = -1.16 - 0.38 ln Pp - 0.14 ln PM - 0.46 ln PN + 1.00 ln[
(-6.21)*(-13.02)* (-2.47)*
Equation log-likelihood= 94.22
DF = -4.02

(-11.17)*

(31.86)*

pee]+ 0.009T
(5.33)*
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(3) Conclusion of price and income elasticities
Price elasticity
(respected to
primary)
-0.06
-0.31
-0.46

Primary
Manufacturing
Nontradable

Price elasticity
(respected to
manufacturing)
-0.14
-0.71
-0.14

Price elasticity
(respected to
nontradable)
-0.47
-0.33
-0.46

Income
elasticity
0.66
1.35
1.00

Note: Tis time trend.

5.1.4.2

Private Investment

The private investment functions in each sector are reported in Table 5.6. The
equations have been estimated by imposing the long-run (steady-state) investment
condition (Ii = Ji* = 5p K~CKi-i) as postulated by the underlying theory (Chapter 4). It
implies that at steady-state equilibrium, investment is undertaken so as to compensate for
the depreciation of capital stock.

An increase in output (Y) of one per cent is associated with 1.90 per cent and
1.83 per cent increases in manufacturing (IM) and nontradable investment (IN), in the
short run, respectively. In the long run, there is a one-to-one correspondence between
(potential) output (adjusted by depreciation and share of capital in that sector) and
investment. The rental cost of capital ( CK) has a statistically negative relationship with
investment for all of these three sectors.

Coefficients on private domestic credit (PDC1 ), economic uncertainty (UNCER),
and public investment ( GI) are statistically significant with the theoretically expected
signs. In all three sectors, an expansion of private domestic credit (PDC1 ) is positively
related to private investment, suggesting that availability of bank credit has a role in
determining investment.

Uncertainty in the economic environment ( UNCER) has an

adverse impact on investment, especially in the nontradable and primary sectors. The
statistical insignificance of this variable in the manufacturing sector may reflect its
greater degree of export-orientation, compared to the other two sectors. The results for
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the public investment variable ( GI) supports the view that public investment in Thailand
plays a complementary role in promoting private investment in the primary and
manufacturing sectors.

Table 5.6: Private Investment
(1) Primary investment
~In I p = 0.34 + l.68~ ln Yp -0.20~ In( CKP)-0.03~In UNCER + 0.06MDC1 + 0.271n GJ(-1)
(0.82) (1.55)***

(-1.32)***

(-1.23)****

(1.56)***

(3.86)*

- 0.49[1n I p(-1)-( a K,P· 5 P)[In ~(-1)- ln CKp(-1)]]- 0.26D7980- 0.76D9899
(-3.62)*

(-1.52)***

(-4.15)*

Adjusted R 2 = 0.63, SEE= 0.23, DW = 2.38, DF = -6.59, ARCH - x2(1) = 1.54, LMl - F(l , 22)
= 1.72, RESET - F(l , 22) = 0.57, NORM-x2(2) = 0.22, 8 P = 0.085 and a K ,P = 0.25

(2) Manufacturing investment
~ ln I M= -l.42 + l.90~ ln YM-0.46~ ln( CKM) + 0.02MDC1 + 0.161n GJ(-1)- 0.12[lnJ(-1)

(-1.67)** (4.40)*

(-1.48)***

(1.28)***

(1.66)**

(-1.68)**

-( a K,M · 5 M)[ ln YM(-1)- ln CKM]]- 0.38D9899
(-2.72)*
Adjusted R 2 = 0.68, SEE= 0.17, DW = 2.31, DF = -6.44, ARCH-x2(1) = 0.44, LMl -F(l, 24)
= 4.36, RESET- F(l, 24) = 1.25, NORM- x\2) = 0.98 , <5 M = 0.074 and a K ,M = 0.81

(3) Nontradable investment
~lnIN =0.22 + l.83~lnYN-0.39~ln(CKN)-O.Ol~lnUNCER+0.03MDC1 -0.05[1nJN(-1)
(1.65)** (3 .80)*

(-1.25)***

(-1.27)***

(1.31 )***

(-1.56)***

-( a K,N · 5N)[ 1n YN(-1)- ln CKNJ]-0.17D8586-0.36D9899
(-2.51)*

(-5.48)*

Adjusted R 2 = 0.78 , SEE= 0.09, DW = 1.61 , DF = -4.50, ARCH - x2(1) = 0.36, LMl - F( l , 23 )
= 1.90, RESET - F(l , 23) = 0.28 , NORM- x\2) = 4.33 , 8 N = 0.074 and a K N = 0.46

Notes : D7980 captures the effect of the second oil shock, 1979-80 = 1, and otherwise= O; D85 86
captures the economic slump because of the tightened fiscal and monetary policies, 1985- 86 = 1,
and otherwise = O; D9899 captures the economic slump of the recent crisis, 1998-99 = 1, and
otherwise= 0.
·
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5.1.4.3 Exports

Estimates of export equations are reported in Table 5.7. For both equations, the
assumptions of unit-capacity elasticity hold.

For primary exports (Xp), production

capacity ( Yp) plays a significant role in determining the quantity of primary exports both
in the short and long run. A one per cent increase in the production capacity of the
primary sector leads to an expansion of exports by 0.64 per cent in the short run and 1.0
per cent in the long run. The coefficient associated with the ratio of the world primary to

1P;] I PP),

domestic primary prices ([ e

which is statistically significant in both the short

run and long run, suggests that either an increase in the world price or depreciation in the
nominal exchange rate can increase primary exports.

The real income of Thailand's

export partners turns out to be insignificant in determining primary exports.

The reduced form equation for manufacturing exports ( X M) suggests that the
manufacturing capacity ( ~ 1 ) and ratio of the world manufacturing to domestic

1PA:] /PM)

manufacturing prices ([ e

influence the movement of manufacturing exports in

both the short and long run. A one per cent increase in either the world manufacturing
price or the nominal exchange rate leads to 0.30 and 1.30 per cent increases in
manufacturing exports in the short and long run, respectively.

An increase in the

manufacturing capacity of one per cent enhances manufacturing exports by 1.31 per cent
in the short nm and 1.0 per cent in the long run. The trading partners' real income is also
statistically insignificant in manufacturing exports. The relative importance of supply
side variables in determining manufacturing exports found here is consistent with
previous studies (e.g. Riedel, _1988; Athukorala and Riedel, 1991 and 1994; Vines and
Warr, 2003).
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Table 5.7: Exports
(1) Primary exports
~lnXP = 4.42+0.64~lnYp(-l)+o.22~in[ (e1f;)! Pp ]-o.4~ lnXp(-1)- In Yp(-1)] +o.s2in[ (e1f;) I Pp ]C-1)

(3.69)* (1.84)*

(1.01)-

(-3.66)*

(1.32)-

- 0.25D83 + 0.0 l 6T
(-2.31f

(3.23f

Adjusted R2 = 0.60, SEE= 0.10, DW = 1.98, DF = -5.49, ARCH- x2(1) = 0.87, LMl - F(l, 24)
= 1.21 , RESET - F(l , 24) = 1.68, NORM-x2(2) = 0.71
Wald test for the long-run unit-capacity homogeneity- x2cl) = 0.40 (p-value = 0.52)

(2) Manufacturing exports
~lnXM= 2.73+ l.3l~lnYM+0.3o~in[(e1P:) I ~ 1]-o.27[lnXM(-l)-lnYM(-l)] +0.35ln[(e! P~) I PM]C-l)

(4.04)*(3.54)*

(1.03)-

(-3.71)*

(1.46)-

- 0.35D75-0.24DCJ6 + 0.02T

(-3.35)*

(-2.28)*

(2.58)*

Adjusted R 2 = 0.67, SEE= 0.09, DW = 1.68, DF = -4.56, ARCH - x2(1) = 0.14, LMl - F(l, 23)
= 1.74, RESET- F(l, 23) = 0.27, NQRM- x2c2) = 0.28
Wald test for the long-run unit-capacity homogeneity- x2cl) = 4.11 (p-value = 0.05)

Notes: D75 captures the economic slump after the first oil shock, 1975 = 1 and otherwise = O;
D83 captures the primary price shock, 1983 = 1 and otherwise = O; D96 captures the slump in
manufacturing exports, 1996 = 1 and otherwise = 0.

5.1.4.4

Imports

Table 5.8 reports the estimates of import functions.

All variables attain the

theoretically expected signs. The results suggest that real output (Y) plays a crucial role
in determining import volumes of both primary (IMP) and manufactured (IM M) goods.
The magnitude of income elasticity in the latter is far greater than in the former. A one
per cent increase in ·income is associated with a 1.18 per cent increase in primary imports
and 1.52 per cent in manufacturing imports in the short run. The corresponding long-run
elasticities are 0.94 and 1.6.

The greater sensitivity of imports to income in the

manufacturing sector would be due to the fact that its production tends to exhibit a higher
degree of import dependence, compared to that in the primary sector.

In addition, the
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long-run price elasticities of both primary and manufacturing imports are less than unity.
This reflects the fact that a large proportion of imports are factor inputs (i.e. raw material,
intermediates, and capital goods) for further processing, which are less sensitive to price
changes.

Table 5.8: Imports
(1) Primary imports

1~!r) I PP]- 0.16 ln IMp(-l) + 0.15 ln Y (-1)

11 ln IMP= -1.36 + 1.1811 ln Y - 0.4211 ln[( e

. (-1.27)****(2.36(

(-2.25(

(-1.60(*

(1.24)****

- 0.11 ln[ (e1~!r,P) / PP ](-1 )- 0.29D73 - 0.44D86
(-1.15)****

(-2.25(

(-3 .62)*

Adjusted R 2 = 0.62, SEE= 0.11, DW = 1.91, DF = -5.12, ARCH - x2(1) = 0.04, LMl - F(l, 23)
= 2.87, RESET-F(l, 23) = 0.57, NORM- x 2 (2) = 0.08

(2) Manufacturing imports
!iln IMM= -6.3 l + 1.5211 ln Y - 0.7811 In[ (e/~~,M) / PM ]-0.40In IMM(-l) + 0.641n Y(-1)
(-2. 79)*(2.52)*

(-3 .12)*

(-3.44)*

(3 .51 )*

- 0.28 In[ (e1PlM,M) / PM ](-1 )- 0.27D8285
(-1.85)**

(-3.12)*

2

Adjusted R = 0.71, SEE= 0.08, OW= 2.12, DF = -5.83, ARCH- x\1) = 4.35, LMl - F(l, 24)
= 2.31, RESET- F(l, 24) = 2.46, NORM- x\2) = 0.35
Notes: D73 captures the effect of the first oil shock, 1973 = 1 and otherwise = O; D8285 and D86

capture the economic slump, 1982-85 = 1 and 1986 = 1, and otherwise= 0.

5.1.5 The Money Market

Money supply and demand functions are reported in Table 5.9.

For money

supply, an increase in foreign exchange reserves ( eR$) of one billion baht is associated
with an increase in money supply (M2 ) of 3.14 billion baht in the short run and 3.33
billion baht in the long run. An expansion of central bank credit to the private sector
( CBCP) of one billion baht increases money supply by 1.64 billion baht and 3.44 billion

baht in the short run and long run, respectively. A one billion baht increase in central
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bank credit to the public sector ( CBCPU) raises money supply by 1.81 billion baht in
the long run.

Where money demand is concerned, the assumption of long-run unit-income
homogeneity holds. A one per cent increase in real income (Y) leads to an expansion of
real money demand (M2 / P) by 0.37 per cent in the short run and 1.0 per cent in the
long run. As expected, an increase in domestic interest rate (in) leads to a reduction in
real money demand. A one per cent increase in the domestic interest rate leads to 1.01
per cent reductions in real money demand in the short run and 5.83 per cent in the long
run.

Table 5.9: Money Supply and Demand
(1) Money supply
!J.M 2 = 31.27 + 3.14/J.( eR$) + 1.64/J.CBCP - 0.36 M 2 ( -1) + 1.20( eR$ )(-1) + 1.24CBCP(-1)
(2.27)**

(7.95)*

(8.07)*

(-4.07)*

(8.94)*

(6.84)*

+ 0.65CBCPU(-l)- 533.68D9802
(2.62)*

(-5 .92)*

Adjusted R 2 = 0.88, SEE= 57.06, DW = 1.64, DF = -4.65, ARCH - x2(1) = 0.01, LMl - F(l, 23)
= 1.19, RESET- F(l, 23) = 0.46, NORM- x2(2) = 1.97

(2) Money Demand
!J. ln( M 2 I P)= 0.05 + 0.24!J. ln(M2 I P)(-1)-1.0M ln[ 1+(inI100)] + 0.37 ~ In Y - 0.06[ In( M 2 IP)(- l)
(3.26)*(2.11)**

(-2.63)*

(2.51)*

(-3.43)*

- In Y(-1)]- 0.35 In[ 1+ (in I 100)](-1)- 0.09D7374 + 0.07 D8284 + 0.08D97
(-1.60)***

(-4.07)*

(3.65)*

(2.55)*

Adjusted R 2 = 0.70, SEE= 0.03, DW = 1.71, DF = -4.52, ARCH - x2(1) = 1.24, LMl - F(l, 22)
= 0.41, RESET-F(l, 22) = 0.12, NORM-x2(2) = 0.52
Wald test for the long-run unit-income homogeneity-x2cl) = 0.03 (p-value = 0.87)
Notes: D9802 captures the effects of recent economic crisis, 1998-2002 = 1, and otherwise = 0.

D7374 captures the effect of first oil shock, 1973-74 = 1, and otherwise= O; D8284 captures the
effect of money expansion to stimulate an economy, 1982-84 = 1, and otherwise = O; D97
captures the_effect of money expansion to stimulate an economy, 1997 = 1, and otherwise= 0.
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5.1.6 The External Sector

The estimate of other form of capital flows ( OCF$) is reported in Table 5 .10. As
expected, the investment returns variable ( in - () is the crucial factor in attracting OCF$ .
An increase in the domestic interest rate (or reduction in the world interest rate) of one

percentage point is associated with an increase in OCF$ of US$0.37 billion in the short
run and US$1.04 billion in the long run. The economic performance of the host country

( Y) is also another pull factor in determining OCF$ in the short run. A one per cent
increase in real income (Y) is associated with an increase in OCF$ of US$0.41 billion in
the short run. The insignificance of such a coefficient in the long run reflects the nature
of OCF$ that the key decision to allocate such inflows tends to depend mainly on the net
returns. The economic performance of capital exporting countries ( yw) is statistically
significant over and above net returns but only in the short run. A one per cent increase
in output of the capital exporting countries is associated with a US$0.25 billion reduction
inOCF$.

Table 5.10: Other Form of Capital Flows
!}QCF$ = -2.09 + 0.37 !}(in (-1.50)°*(1.39)°*

t) + 40.561} In Y(-1)- 24.901} In yw (-1)- 0.470CF$(-1)
(2.38)° -

(-1.06)****

(-5.64)*

+ 0.49(in - i*)(-1) + 10.5 8D95 - 18.05D9798
(2.03)°

(4.68)*

(-9.95)*

Adjusted R 2 = 0.87, SEE= 2.15, DW = 2.31, DF = -6.20, ARCH = 2.04, RESET - F(l, 22) = 3.01, NORM - x2(2) = 1.54

x2(1) = 4.01, LMl - F(l, 22)

Notes: D95 captures the Bank of Thailand policy that raised the minimum disbursement size for

BIBF (out-in) loans to individuals, 1995 = 1 and otherwise = O; D9798 captures the currency
crisis, 1997-98 = 1 and otherwise= 0.
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5.1.7 Employment

The sectoral employment equations are reported in Table 5 .11. The equations
have been estimated by imposing the long-run (steady-state) employment condition
(Li = L:

= aJt;I (w; IP)]), as postulated by the underlying theory (Chapter 4). This

condition implies that at the steady-state equilibrium, employment in the

i th

sector reaches

its potential level.

The coefficient of real output (Y) is positive and statistically significant in all
three equations.

The short-run output elasticity of employment is greater in the

manufacturing sector than in the primary and nontradable sectors. Moreover, in the short
run, manufacturing employment is more sensitive to the real wage (W/P) than that in the
primary and nontradable sectors. An increase in the real wage of one per cent decreases
employment in the manufacturing sector by 0.90 per cent, compared to 0.53 and 0.79 per
cent in the primary and nontradable sectors, respectively. In the long run, when output
reaches its potential level, employment in each sector is determined according to the
share of labour and production capacity divided by the real wage in that sector.

Table 5.11: Employment
(1) Primary employment
~lnLP= 0.60 + 0.1 l~(ln:Yp)~0.53~1n(Wp I Pp)-0.0~ lnLp(-l)-aL,PIn(Yp I (Wp I Pp)](-l)]-0.16D74
(1.25)- (1.04)-·

(-6.92)*

(-1.46)-

(-2.87)*

-0.14D83
(-2.54)*
Adjusted R 2 = 0.73, SEE= 0.08, DW = 2.09, DF = -6.63, ARCH - x2cl) = 0.13 , LMl - F(l ,25) =
1.54, RESET- F(l, 25) = 0.001, NORM- x2c2) = 1.36, a L,P = 0.33

(2) Manufacturing employment
~lnLM=0.23 + 0.86~lnYM)-0.90~ln(WM/ PM)-O.O~lnLM(-1)-aL,M ln[YM!(WM/ PM)](-1)]
(2.00f (6.41)*

(-10.92)*

(-1.80)**

Adjusted R 2 = 0.93 , SEE= 0.04, DW = 1.99, DF = -4.30, ARCH - x2(1) = 2.54, LMl - F(l ,27) =
3.90, RESET - F(l , 27) = 3.03 , NORM-x2(2) = 0.93 , a L,M = 0.19
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(3) Nontradable employment
~InLN =0.31 + 0.57~(1n ~ )-0.79~ln(~ / PN)-o.oiinLN(-1)-aL,N in[ ~! (WNI PN)](-1)]
(2.32)** (4.94)*

(-15.22)*

(-2.11)**

-0.06D7374
(-2.72)*
Adjusted R 2 = 0.89, SEE= 0.03, DW = 1.73, DF = -4.72, ARCH - x2cl) = 0.004, LMl - F(l,26)
= 1.19, RESET - F(l , 26) = 0.38, NORM - x2c2) = 4.11, a L,N = 0.54

Notes: D7374 and D74 capture the effect of first oil price shock, 1973-74 = 1 and 1974 = 1, and
otherwise= 0. D83 captures the effect of primary price shock, 1983 = 1 and otherwise= 0.

5.2 Model Validation
The statistical fit of the above individual.equations does not necessarily imply that taken
as a system it will provide a faithful representation of the economic system.

It is,

therefore, necessary to examine the performance of the model as a system. Two widelyused methods for examining the performance of the model are employed. The first is to
check perfonnance of the model against the historical data, i.e. how well the endogenous
variables generated by the model tracks the actual data. The second is to apply diagnostic
simulation experiments to ensure the simulation properties of the model (Intriligator et al. ,
1996). Three diagnostic simulation experiments are conducted in this study -

demand

shock (a permanent increase in government consumption), supply shock (a permanent
increase in technological progress in the tradable sector) · and monetary shock (a
permanent devaluation of nominal exchange rate).

5.2.1 Historical Simulation

To evaluate the tracking performance of the model against the actual data, the
original (observed) data series are compared with the predicted series for each
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endogenous variable.

The latter series is given by the 'base (historical) simulation'

obtained by simulating the model over the sample period.

7

There are basically two types of model simulation -

static (one-step) and

dynamic. The difference between the two types of simulation lies in the way the values
for lagged endogenous variables are treated in the solution process. 'Static' simulation
uses actual (historical) value of lagged endogenous variables as inputs. Therefore, the
problem with error accumulation is ruled out.

On the other hand, within 'dynamic'

simulation, lagged endogenous values are given for the initial period only and the values
of the endogenous variables generated in one period are fed back into the model in future
periods in the form of their lagged values. Static simulation is appropriate if the model is
used for 'one-period' projections. However, if the model is designed for examining the
pattern of the impact of a change in an exogenous or policy variable, which involves
lagged effects, the appropriate choice is the dynamic solution. This is the choice made in
this study.

The dynamic simulation can be either deterministic (non-stochastic) or stochastic,
depending on the way the error term of each behavioural equation is handled in the
simulation process.

In the deterministic simulation, all error terms are set to their

theoretically mean value. The simulation will give only the baseline solution. On the
other hand, in the stochastic simulation, artificial time-series are generated for each of the
error terms, and are used in much the same way as the time series of exogenous variables.
This simulation will give not only the baseline solution but also its confidence intervals.
The latter method is mainly used in defining forecast intervals for endogenous variables
(Intriligator et al., 1996). The former is suitable for a study whose the main purpose is to
investigate the effect on endogenous variables of changing a parameter or altering the
time path of an exogenous variable. Performing stochastic simulation for such a purpose
will not add much value for this simulation. The same set of random residuals must be
carried out for every scenario. Hence, the deviation in each scenario is based only on
differences in the exogenous variables, not on differences in random errors. In other
7

The model is solved using simulation software provided by Eviews 5.0.
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words, the standard deviation for calculating confidence intervals will be the same for
every scenano.

Therefore, the simulation in this study belongs to deterministic

simulation.

The model is solved by the Gauss-Seidel procedure. This procedure begins with
assigning a start value to the endogenous vector (Y), which is the actual value for the
endogenous variable in that period. Then, the algorithm uses these values to solve each
equation one at a time. After each equation is solved at each time period in the solution
sample, the solution value for a particular endogenous variable (yi ) is used to replace the
start value for that variable in each equation.

Any other endogenous variables in a

specific equation take either their original starting value (y 0 ) if they have not yet been
solved, or their new solution value (y *) if they have already been solved. The model
repeats this process until the convergence criterion is met. The convergence criterion is
that the absolute value of the actual and model-generated value of the endogenous
variable,

(IYiO - i

i) is less than or equal to 1 x 1o-s.

Two widely-used measures Theil inequality coefficient -

the mean absolute percentage error (MAPE) and

are employed in summarizing the predictive performance

of the model. Note that the numerator of the latter measure can be decomposed into bias,
variance, and covariance proportions in evaluating each endogenous prediction. Both
measures are based on percentage discrepancy and are, therefore, independent of the unit
of measurement.

This ensures the comparability of the magnitude of the forecasting

errors among different endogenous variables.

The Theil inequality coefficient lies

between zero and one, where zero indicates a perfect fit. Moreover, if the model predicts
the historical data well, the bias should be small, and most of the bias should be
concentrated on the covariance proportion. Note that the Theil inequality coefficient
tends to provide a more stringent test of the 'fit' than the MAPE as it gives relatively
more weight to those derivations with large magnitudes through the squaring process.

The formula of these two variables is as follows:
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the standard deviation, and r is the correlation between

~s

and

~A.

It is important to note that MAPE and the Theil inequality coefficient are only

indicators of the closeness of the simulated and observed series, and provide no
information as to the prediction capacity of the model, i.e. whether the model is able to
pick up turning points of the endogenous variables and/or whether the forecast is an
under- or over-estimate. Therefore, it is important to closely examine the time patterns of
the simulated series in comparison with the observed series as an additional check of the
prediction performance (Pindyck and Rubinfeld, 1998; Intriligator et al., 1996).

To allow the lag response in each equation in the model, the simulation period is
considered during the period 1977-2002.

Table 5.12 presents MAPE and the Theil

inequality coefficient. Based on the Theil inequality measurement, it is very close to zero
for all endogenous variables. For all cases, the bias and variance proportions tend to be
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small, which implies that the error of prediction is concentrated on covariance proportion.
Based on MAPE, almost all variables tend to be associated with a MAPE of less than ten
per cent. For the manufacturing wage, total private investment, private investment in the
primary and manufacturing sectors, manufacturing exports, manufacturing employment,
broad money M2, private domestic credit, and current account and capital account,
MAPE exceeds 10 percent.

However, as mentioned, the Theil inequality coefficient

gives a stronger indicator in measuring the 'fit' of the model than MAPE. Hence, the
model tends to perform quite well.

Moreover, an examination . of the observed and

simulated series reveals that the direction of actual endogenous variables during the
sample period tends to be predicted quite well, particularly RERs and domestic prices
(Figure 5 .1 ). All in all, the model tends to track the historical data well both in terms of
the goodness of fit and the ability to trace the observed time pattern.

Table 5.12 ·
Measures of the Prediction Accuracy of the Model, 1977-2002
Variables

Proportion
Variance Covariance
0.780
0.000

MAPE

Theil

Internal RER

2.35

0.01

Bias
0.219

External RER

1.62

0.01

0.078

0.043

0.879

Tradable prices, PT

1.65

0.01

0.028

0.291

0.681

Primary prices, PP

4.36

0.02

0.039

0.049

0.911

Manufacturing prices, PM

1.66

0.01

0.112

0.150

0.738

Nontradable prices, PN

2.54

0.01

0.380

0.043

0.577

GDP deflator, P

1.91

0.01

0.417

0.084

0.499

Implicit price deflator of consumer, pc

1.53

0.01 .

0.233

0.148

0.619

Total wages, W

8.15

0.06

0.184

0.257

0.558

Primary wages, WP

9.99

0.08

0.043

0.046

0.911

Manufacturing wages, WM

14.83

0.10

0.151

0.261

0.587
(contd.)
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Table 5.12 ( contd.}

Proportion
Variance Covariance
0.904
0.065

MAPE

Theil

Nontradable wages, WN

3.40

0.02

Bias
0.031

Real GDP, Y

5.22

0.03

0.123

0.385

0.492

Primary output, YP

9.06

0.06

0.054

0.089

0.857

Manufacturing output, YM

9.96

0.05

0.009

0.497

0.494

Nontradable output, YN

4.20

0.03

0.140

0.311

0.549

Private consumption, C

5.03

0.03

0.066

0.375

0.559

Primary consumption, CP

3.54

0.02

0.030

0.060

0.911

Manufacturing consumption, CM

7.05

0.04

0.038

0.345

0.617

Nontradable consumption, CN

4.36

0.03

0.098

0.362

0.540

Private investment, I

10.25

0.09

0.144

0.339

0.516

Primary investment, IP

20.40

0.15

0.005

0.016

0.979

Manufacturing investment, IM

16.19

0.10

0.170

0.308

0.522

Nontradable investment, IN

7.17

0.07

0.149

0.234

0.618

Exports, X

5.24

0.02

0.058

0.380

0.562

Primary exports, X P

8.44

0.04

0.000

0.164

0.836

Manufacturing export$, X M

20.17

0.05

0.036

0.443

0.521

Imports, !MT

6.69

0.06

0.271

0.298

0.431

Primary imports, IMTP

8.33

0.05

0.152

0.008

0.840

Manufacturing imports, !MTM

7.15

0.05

0.127

0.371

0.501

Potential output, Y

4.12

0.03

0.249

0.267

0.484

1.51

0.01

0.007

0.299

0.694

Manufacturing potential output, YM

8.35

0.05

0.061

0.228

0.711

Nontradable potential output, ~

3.96

0.03

0.370

0.315

0.315

Current account, CA

30.56

0.12

0.157

0.255

0.588

Capital account, CAP

38.28

0.17

0.060

0.214

0.727

Variables

Primary potential output,

Yp

(contd.)
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Table 5.12 (contd.)
Variables

Theil

MAPE

Proportion
Variance Covariance
0.362
0.577

Broad money, M 2

26.24

0.09

Bias
0.062

Domestic interest rate, in

8.91

0.05

0.344

0.001

0.655

Private domestic credit, PDC

22.47

0.07

0.063

0.314

0.623

Total employment, L

2.91

0.02

0.006

0.225

0.769

Primary employment, LP

7.37

0.04

0.12

0.092

0.896

Manufacturing employment, L M

16.98

0.08

0.337

0.081

0.582

Nontradable employment, LN

3.99

0.03

0.059

0.001

0.940

Source: Author's calculation.

Figure 5.1
Actual Data and Historical Simulation of Key Endogenous Variables
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Diagnostic Simulation Experiments

Three diagnostic simulation experiments are undertaken to investigate the
movements of RERs and other key economic variables, such as GDP and its components,
prices, and wages. 8 The three experiments are: demand shock government consumption; supply shock -

8

a permanent increase in

a permanent increase in technological

Note that the condition is not imposed on the external balance component in the long
run such as the zero current account balance as postulated when calculating the long-run
equilibrium RERs (FEER or DEER). Imposing such a condition could result in different
magnitude of (long-run) RERs and other key variables.
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progress in the tradable sector; and monetary shock -

a permanent devaluation of the

nominal exchange rate.

Before discussing the results, one technical issue needs to be discussed. The
model is solved using the simulation software Eviews 5.0. This software enables the
model to replicate exactly the historical evolution of the Thai economy, by adding
residuals to all equations to ensure that it does. This would not have any effect on the
simulation results from applying this method because the same error terms are carried
over in every simulation.

This method ensures that the historical base in all the

simulation experiments is equal to the actual data. 9 It is important to note that before
adding the residual, the model must pass the validity tests as undertaken in section 5 .2.1 .

. 5.2.2.1 A Permanent Increase in Government Consumption

Suppose that government had permanently increased annual government
consumption expenditure, of constant absolute value, equal in the first year (1977) to one
per cent of GDP under the predetermined exchange rate regime. The new value of RERs
and other key variables are compared with the historical base during the period 19772002.

A permanent increase in government consumption in which expenditure is
concentrated on the nontradable sector would have led to RERs appreciation in the long
run. This is consistent with the theoretical postulation developed in Chapter 2. The
internal RER would have appreciated more than the external RER because the increases
in government consumption mainly affect the nontradable price.

An increase in the

nontradable price directly affects the internal RER (Figure 5 .2).

An increase in government consumption would have immediately generated an

increase in domestic demand, creating pressure on prices of nontradable goods.

The

nontradable price would have increased more than the tradable price. This is because the
9

For a previous use of this method see Vines and Warr (2003).
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key determinants of the tradable price are the nominal exchange rate and world price,
which are fixed in this simulation. Thus, the internal RER would have appreciated more
than the external RER. The appreciation of RERs reflects deterioration of a country's
competitiveness.

Resources would have been geared towards the nontradable sector.

Employment in the nontradable sector would have increased more than that in the
tradable sector.

Meanwhile, net exports would have decreased, particularly in the

manufacturing sector.

The increased domestic prices would have lowered domestic demand, particularly
consumption over and above the decline in net exports. In the long run, therefore, the
increased domestic prices ( and wages) would have eventually brought the total output
and unemployment back to the 'potential' level, i.e. a permanent increase in government
consumption would not have improved the production capacity (supply side factors) of
the economy. But such an increase would have affected the structure of the economy in
the long run. The share of nontradable output and employment would have enlarged at
the expense of those in the tradable sector. Nominal wages in these three sectors would
have been higher than the historical base and moved together in the long run.

The

nontradable price would have increased more than the tradable price. The manufacturing
price in the long nm would have increased slightly as a result of increased wages.
Therefore, both internal and external RERs would have appreciated, in the long run,
compared to the historical base, resulting in an increase in the output share of the
nontradable sector, and a deterioration in the trade balance.
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Figure 5.2
Effects of a Permanent Increase in Government Consumption
Real exchange rates
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Current account, capital account and budget deficit
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A Permanent Increase in Technological Progress in the Tradable
Sector

Suppose that there had been a permanent increase. in the total factor productivity
level ( TFP ) in both primary and manufacturing sectors by one per cent from 1977
onwards. This would have led to the long-run appreciation of the internal RER and the
long-run depreciation of the external RER, with permanent impact on the economic
structure. The output share of the tradable sector would have increased more than that of
the nontradable sector (Figure 5.3).

An increase in TFP in the tradable sector would have stimulated production
- capacity in that sector (both in primary and manufacturing).

Such an increase would

have led to an increase in exports and other components of aggregate demand.
would have stimulated demand for nontradable goods.

This

Output in the tradable sector

would have increased more than that in the nontradable sector because of the increased
net exports. However, this increase in demand for tradables would still have been less
than the enlarged production capacity, so that both primary and manufacturing prices
would have declined compared with the historical base.

Moreover, the increase in

demand for tradables would have attracted resources into the tradable sector, and pushed
up the domestic wage and price in the nontradable sector.
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As a result, the internal RER would have appreciated, reflecting the reduction of
resources available for the nontradable sector. By contrast, the external RER would have
depreciated as a result of the reduction in the tradable price. This would have caused an
improvement in the country's international competitiveness, resulting in an increase in
net exports. The outcome would have been different if the conventional measure of RER
(the ratio of competitor countries to total domestic prices) had been used. This is because
the conventional measure of RER would have exhibited appreciation (because of an
increase in the nontradable price) in spite of the fact that the country did not lose
international competitiveness. This is in line with the so called Balassa-Samuelson effect
(Chapter 2).

Such a permanent increase in TFP in the tradable sector would have affected the
economic structure in the long run.

-As expected, tradable output, particularly

manufacturing, would have increased from the historical base more than nontradable
output. All in all, the internal RER would have appreciated, while the external RER
would have depreciated in the long run.

This would have been associated with the

enlarged share of tradable output in the economy.

Figure 5.3:
Effects of a Permanent Increase in Technological Progress in the Tradable (Primary
and Manufacturing) Sector
Domestic output prices
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5.2.2.3

A Permanent Devaluation of Nominal Exchange Rate

Suppose the monetary authorities had devalued the nominal exchange rate by one
per cent from 1977 onwards. This would have resulted in RERs depreciation in the short
run. But in the long run, both internal and external RERs would not have been disturbed
by such a permanent devaluation. Total domestic output and its compositions would not
have been affected in the long run.

A permanent devaluation of the exchange rate would have been associated with
an immediate increase in domestic prices. The tradable price would have been affected
more than the nontradable price, because of the greater degree of exchange rate passthrough into the former (Figure 5.4).

Effects of exchange rate change are gradually

passed into domestic prices both from !he direct effect of exchange rate change and the
indirect effect of an increase in wages and· excess demand. Thus, the internal RER would
have immediately depreciated. The internal RER depreciation stimulates resources to
move towards the tradable sector.

In addition, the incomplete pass-through of the

exchange rate change into the domestic tradable price would have led to depreciation in
the external RER. The external RER depreciation makes domestic products cheaper for
foreigners while import goods are more expensive.

These two factors would have

increased net exports.

An expansion of net exports would have greater impact on output of the tradable
sector, compared to that of the nontradable sector, particularly manufacturing.
Nontradable output would have increased, because of an improvement in income.
Therefore, total output would have increased in response to devaluation in the nominal
exchange rate. A permanent devaluation would have had ·a marked positive effect on real
variables only for the first five years, before gradually declining.

An increase in excess demand and domestic wages would have raised domestic
prices, thereby eroding competitiveness of the tradable sector. Meanwhile, an increase in
income would have stimulated more imports, particularly in the manufacturing sector.
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Output of the primary and manufacturing sectors would have declined after the first five
years. Likewise, the decline in overall income, and an increase in the nontradable wage
and price would have deteriorated nontradable consumption and investment so that
output of the nontradable sector would have declined. Eventually there would have been
no change in output in these three sectors. The internal and external RERs return to the
origin when wages and domestic prices (both tradable and nontradable) increase at the
same rate as the devaluation.

Figure 5.4
Effects of One Per Cent Nominal Exchange Rate Devaluation
Real exchange rates
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5.3 Conclusions
This chapter has presented and discussed the macroeconomic model of the Thai economy,
which fonns the analytical core of this study. All behavioural equations pass the standard

F-test for overall statistical significance and perfonn well in terms of standard diagnostic
tests. In addition, all equations are consistent with the long-run properties postulated by
the theory.

The performance of the model is investigated by two methods -

historical

simulation and diagnostic simulation experiments. The first process is to examine the
ability of the model to track historical data and capture the direction of endogenous
variables, and the second step is to test the sensibility of simulation outcomes, compared
to the theoretical postulation developed in Chapter 2.

Results of the mean absolute

percentage error (MAPE) and the Theil inequality coefficient suggest that the model can
track the endogenous variables quite well, particularly RERs and domestic prices.
Figures of actual and historical-simulation data also suggest the ability of the model to
capture the turning point of all endogenous variables. Three diagnostic experiments are
conducted -

demand shock (a permanent increase in government consumption), supply

shock (a permanent increase in technological progress in the tradable sector) and
monetary shock (a permanent devaluation of the nominal exchange rate). Responses of
the internal and external RERs and other macroeconomic variables to these shocks are in
line with the theoretical postulates. Hence, the constructed model can be used for policy
simulations with confidence. This is the subject of the next chapter.
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Appendix 4
The Macroeconomic Model
1. Domestic prices

p =

p rp1 pCl- rp1)
T
N

p =

p rp3 p(l -rp3)

T

(fJ I

=

P

M

PpYp + PMYM
and rp
PY

3

=

EDi = ~/ ~
1.1 Primary prices

~ In PP= 0.06 + 0.52~ In( e1 P;) + 0.19~ In(EDP )- 0.40[In Pp(-1)- In( e1 P;)(-l)] + 0.12D72
(5.92)* (10.23)*

(1.96)**

(-5.89)*

(3.08)*

+ 0.12D98
(3 .08)*
Adjusted R 2 = 0.82, SEE= 0.04, DW = 1.71, DF = -4.76, ARCH - x2cl) = 0.20, LMl - F(l, 25)
= 0.11, RESET- F(l, 25) = 0.60, NORM- x2c2) = 1.88
Wald test for joint coefficient equality test for e1 and

P; - x2c2) = 2.44 (p-value = 0.30)

Wald test for the long-run homogeneity- x2cl) = 0.001 (p-value = 0.98)

1.2 Manufacturing prices

~ In PM = 0.09 + 0.32~ In( e1 P:) + 0.20(EDM )(-1)- 0.49[1n PM(-l)- 0.92 ln( e1 P1i: )(-1)
(3.08)* (3.82)*

(1.94)**

(-5.54)*

(-5.51)*

- 0.08 In(WM I LPM )(-1)] + 0.10D7374- 0.09D9902
(4.94)*

(-4.81)*

2

Adjusted R = 0.82, SEE= 0.02, DW = 2.11, DF = -6.32, ARCH - x2(1) = 0.44, LMl - F(l, 24)
= 0.54, RESET- F(l, 24) = 0.002, NORM - x2(2) = 0.43
Wald test for joint coefficient equality test for e1 and PA: - x2(2) = 1.28 (p-value = 0.52)
Wald test for the long-run homogeneity- x2cl) = 0.59 (p-value = 0.44)

1.3 N ontradable prices
~InPN =0.26 + 0.09~1n(e1 P~)+0.28~In(WN I LPN)+O.l5~In(EDN)+0.19In(EDN)(-l)
(3.01)* (2.10)**

(3.18)*

(2.39)**

(2.31)**

- 0.29[InPN(-l)- 0.591n(WN I LPN)(-1)-0.411n( e1 ~~)(-1)]+ 0.14D7374-0.06D9902
(-3.12)*

(-2.97)*

(8.09)*

(-5.99)*

(contd.)
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Appendix 4 (contd.)
Adjusted R2 = 0.82, SEE= 0.02, DW =1.70, DF = -4.64, ARCH - x2cl) = 0.52, LMl - F(l, 22)
= 0.31, RESET - F(l, 22) = 0.19, NORM - x2c2) = 0.99
Wald test for joint coefficient equality test for e1 and P~R - x2c2) = 0.76 (p-value = 0.68)
Wald test for the long-run homogeneity- x2(1) = 2.73 (p-value = 0.12)

1.4 Real exchange rates
R

Internal RER = _I_ · l 00
PN
e

P;

External RER = -1 - · l 00
.
PT

2. Domestic wages
2.1 Primary wages
~ In(WP I LPP)

= -0.009 +~In pc ( -1)- 0.02(U A)+ 0.18D79 + 0.23D93
(-0.69)

(-1.97)**

(2.40)**

(3.15)*

Adjusted R2 = 0.60, SEE= 0.07, DW = 1.44, DF = -5.28, ARCH - x2cl) = 1.80, LMl - F(l,26)
= 0.58, RESET- F(l, 26) = 0.39, NORM- x\2) = 1.85
Wald test for the homogeneity- z2(1) = 2.77 (0.11)

2.2 Manufacturing wages
~In(WM I LPM) = 0.02 + ~InPc(-l)-0.007(UA)-0.22D99
(3.48)*

(-1.78)**

(-5.80)*

2

Adjusted R = 0.67, SEE= 0.04, DW = 1.79, DF = -5.07, ARCH- x2cl) = 0.57, LMl - F(l,27)
= 1.13, RESET- F(l, 27) = 1.35, NORM-x2(2) = 2.06
Wald test for the homogeneity- x2CI) = 3.39 (0.08)

2.3 Nontradable wages
£Ii In(WN I LPN)= 0.746 ln Pc(-1) + (1- 0.74)fi ln Pc(-2)- 0.006(UA) + 0.08tdn( MW)

(5.12)*

(-1.61)***

(1.68)***

- 0.09D75 + 0.14D80
(-2.71)*

(4.27)*

· Adjusted R2 = 0.72, SEE= 0.03, DW = 2.46, DF = -6.72, ARCH - x2cl) = 0.34, LMl - F(l,24)
= 2.22, RESET- F(l, 24) = 0.08, NORM- x2c2) = 0.32
Wald test for the homogeneity- z2(1) = 1.65 (0.21)

u A = u. - u*
(contd.)
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Appendix 4 (contd)_
3. Production capacity
PY = PpYp + PMYM + PNYN

In Yp = ln TFPP + 0.33lnLP + 0.25lnKP + 0.42lnla
In YM = In TFPM + 0.19 In L M + 0.81 In K M
Int = In TFPN + 0.54 In LN + 0.46 In K N
K ;,1

r

l,I

=K

i,1-1

+ I; + GI; + 8iKi,1 -1,

= LF(l - u*) . X . I ' and
1,

X i ,I = Li,( I

I

Li ,t

4. Aggregate demand

PY= p ee+ P 1 I +PGG+Px X

_pIM

IM

Yp = Cp +Ip+ GIP+ Xp -IMP
YM = CM +IM +GIM +XM-IMM
YN = CN +IN+ GIN+ GC
4.1 Private consumption
~ In C

= -0.26 + 0.71~ In y d + 0.03~ In PD Cc
( -7. 3 4 )* ( 9. 5 1)*

( 1 .0 7 )****

- 0.02~ In UNCER - 0.73[In C(-1)

( -2 .4 9 )*

( -5 .9 8 )*

- 0.90 In y d(-1) - 0.10 In ASSET(- I)]+ 0.17 In DEP END(-l) - 0.04D9902
(-5.73)*

(5.00)*

(-4.03)*

2

Adjusted R = 0.89, SEE= 0.01, DW = 1.41, DF = -5.07, ARCH- x2cl) = 0.25, LMl - F(l, 23)
= 2.54, RESET- F(l, 23) = 0.02, NORM - x2c2) = 0.88
Wald test for the long-run unit-wealth homogeneity- x2cl) = 0.60 (p-value = 0.44)

yd

= Y - [ (Tp + f) I P] ,

TP = r[PY + InFP + InDc ],
InFP,t = (i; 1100 )et · F;,t-I and InDc ,t = (ic,t 1100 )Claim Gt-I
PDCc

=In[]+ t',.PD~I p c l
(contd.)
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A

SSets

= M2 -PDC+eF)
K
c
+ pri
p

Kp,;,, = Kp,;,,-1+ I, -[ (op+ oM + oN); 3]Kp,;,,-1,
·

I

UNCER

= VJal,.. ,3

I

[ Y(t - J)-

~

2

Y(t- ;')]

=~'----

3

4.1.1 Primary consumption
PPCp =PCC-PMCM-PNCN

4.1.2 Manufacturing consumption
In CM = -3.32 - 0.31 ln Pp - 0.71 ln PM - 0.33 ln PN + 1.35 ln[ pee]- O.OlT
(-8.58)*(-3.73)*

(-6.07)*

(-3.85)*

(20.83)*

(-3.21)*

Equation log-likelihood= 70.27 ·
System log-likelihood= 167.71

4.1.3 Nontradable consumption
In CN = -1.16 - 0.38 In Pp - 0.14 In PM - 0.46 In PN + 1.00 In[ pee]+ 0.009T
(-6.21)*(-13.02)* (-2.47)*

(-11.17)*

(31.86)*

(5.33)*

Equation log-likelihood= 94.22
DF = -4.02

4.2 Private investment
1

P I= Pplp + PMIM + PNIN
4.2.1 Primary investment
~ In IP

= 0.34 + l.68~ In ~P (0.82) (1.55)***

0.20~ In( CKP)- 0.03~ In UNCER + 0.06MDC1 + 0.27 In (!I( -1)

(-1.32)***

(-1.23)****

(1.56)***

(3.86)*

- 0.49[1nlp(-1)-( aK ,P · 8 P )[In ~(-1)- In CKp(-1)]]- 0.26D7980- 0.76D9899
(-3 .62)*

(-1.52)***

(-4.15)*

2

Adjusted R = 0.63, SEE= 0.23, DW = 2.38, DF = -6.59, ARCH - x2(1) = 1.54, LMl - F(l,
22) = 1.72, RESET- F(l, 22) = 0.57, NORM- x2c2) = 0.22, 8 P = 0.085 and a K,P = 0.25
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4.2.2 Manufacturing investment
~ In I M = -1.42 + l.90~ In ~ 1

(-1.67)** (4.40)*

-

0.46~ In( CK M) + 0.02MDC1 + 0.16 In G/(-1)- 0.12[In 1(-1)

(-1.48)***

(1.28)***

(1.66)**

(-1.68)**

-( a K,M · 8 M )[ In YM ( - l)- In CK M ]]- 0.38D9899
(-2.72)*
Adjusted R = 0.68, SEE= 0.17, DW = 2.31, DF = -6.44, ARCH - x2cl) = 0.44, LMl - F(l,
24) = 4.36, RESET-F(l, 24) = 1.25, NORM- x2c2) = 0.98, 8 M = 0.074 and a K,M = 0.81
2

4.2.3 Nontradable investment
~In!N = 0.22 + l.83~InYN -0.39~In(CKN)-O.OMinUNCER+0.03MDC1 -0.05[In!N(-l)
(1.65)** (3.80)*

(-1.25)***

(-1.27)***

(1.31)***

(-1.56)***

-( aK,N · 8N)[In YN(-l)-InCKNJ]-0.17D8586-0.36D9899
(-2.51)*
(-5.48)*
Adjusted R 2 = 0.78, SEE= 0.09, DW = 1.61, DF = -4.50, ARCH - x2cl) = 0.36, LMl - F(l,
23) = 1.90, RESET- F(l, 23) = 0.28, NORM- x2c2) = 4.33, 8 N = 0.074 and a K,N = 0.46

PK i ( in I l 00 - ~ ln PK i ( -1) + 8 1.)
·
·
p
'

J

l

Ck.= l +
l

l

PDC =[MDC I
1000

I

P]

4.3 Private budget constraint
yd=

~ (p ee+ P 1I+ [~

2

+ eti.F; -

ti.PDC])

4.4 Government sector
P GG

= PpGip + PMGIM + PN(GIN + GC)

4.4.1 Government budget constraint
eMJ - ~ClaimG

= TP -

pc G + InFc - InDc + f

$
InFc,t = ( z.* I l 00 ) e1 • Fc,t-i
1

4.4.2 Government policy rule

T = (InD G,t - InDt

1)- (

InFG ,t - InFt,t )

4.5 Exports
p xX

= e1 P] ,PXP + e1 P] , MXM + 0THx
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222
Appendix 4 (contd.)

4.5.1 Primary exports
~lnXP =4.42+0.&MlnYp(-1)+022~In[(e/{)! Pp]-o.4~ lnXp(-1)-ln Yp(-1)] +0.52In( (e/{)!Pp ]C-1)
(3.69)* (1.84)*

(1.01)-

(-3.66)*

(1.32)-

- 0.25D83+0.0l6T
(-2.31)**

(3.23)**

Adjusted R2 = 0.60, SEE= 0.10, DW = 1.98, DF = -5.49, ARCH- x2cl) = 0.87, LMl - F(l,
24) = 1.21, RESET- F(l, 24) = 1.68, NORM- x2c2) = 0.71
Wald test for the long-nm unit-capacity homogeneity- x2cl) = 0.40 (p-value = 0.52)

4.5.2 Manufacturing exports
~lnXM = 2.73+ l.3l~lnYM +0.3o~In[(e1P:) I PM]-o.27[lnXM(-l)-lnYM(-l)] +0.35m((e1P:) I PM ]C-1)
(4;04)*(3.54)*

(1.03)-

(-3.71)*

(1.46)-

- 0.35D75-0.24DJ6 + 0.02T
(-3.35)*

(-2.28)*

(2.58)*

Adjusted R 2 = 0.67, SEE= 0.09, DW = 1.68, DF = -4.56, ARCH-x2(1) = 0.14, LMl - F(l,
23) = 1.74, RESET- F(l, 23) = 0.27, NORM- x2c2) = 0.28
Wald test for the long-run unit-capacity homogeneity- x2cl) = 4.11 (p-value = 0.05)

4.6 Imports
PIM IM= e1~

'

PIMP+ e1~M MIM M+ OTH1M
'

4.6.1 Primary Imports

~ ln IMP= -l.36 + l.18~ ln Y - 0.42~ ln[( eJ~~~,P) I PP]- 0.161n IMP(-l) + 0.15 ln Y(-1)
(-1.27)****(2.36)**

(-2.25)**

(-1.60)***

(1.24)****

- 0.11 ln[( e1 Pr~,p) I Pp ]C-1)- 0.29D73- 0.44D86

c-1.15 t**

c-2. 25r

c-3. 62f

2

Adjusted R = 0.62, SEE= 0.11, DW = 1.91, DF = -5.12, ARCH - x2cl) = 0.04, LMl - F(l,
23) = 2.87, RESET- F(l, 23) = 0.57, NORM- x2(2) = 0.08
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4.6.2 Manufacturing Imports
ti In IMM= -6.3 l + 1.521:1 ln Y - 0.781:1 In[ (e1Pr~,M) / PM]- 0.40 In IMM(-l) + 0.64 ln Y(-1)
(-2.79)*(2.52)*

(-3.12)*

(-3.44)*

(3.51)*

- 0.28 In[ ( e1Pr~,M ) l PM]c-1 )- 0.27D8285
(-1.85)**

(-3.12)*

Adjusted R 2 = 0.71, SEE= 0.08, DW = 2.12, DF = -5.83, ARCH - x2cl) = 4.35, LMl - F(l,
24) = 2.31, RESET- F(l, 24) = 2.46, NORM-x2(2) = 0.35

5. Money market
5.1 Money supply
fiM 2

= 31.27 +
(2.27)**

3.141:1( eR$) + l.64fiCBCP- 0.36M 2 (-1) + 1.20( eR$)(-l) + l.24CBCP(-l)
(7.95)*

. (8.07)*

(-4.07)*

(8.94)*

(6.84)*

+ 0.65CBCPU(-l)- 533.68D9802
(2.62)*

(-5 .92)*

Adjusted R 2 = 0.88, SEE= 57.06, DW = 1.64, DF = -4.65, ARCH - x2cl) = 0.01, LMl - F(l,
23) = 1.19, RESET - F(l, 23) = 0.46, NORM - x2c2) = 1.97

5.2 Money Demand
fi ln( M 2 IP)= 0.05 + 0.241:1 ln( M 2 I P)(-1)-1.0M ln[ 1 + (in I l 00)] + 0.37 fi ln Y - 0.06[ ln( M 2 I P)(-l)
(3.26)*(2.11)**

(-2.63)*

(2.51)*

(-3.43)*

-ln Y(-1)]-0.351n[1 + (in I 100)](-1)-0.09D7374 + 0.07 D8284 + 0.08D97
(-1.60)***

(-4.07)*

(3 .65)*

(2.55)*

2

Adjusted R = 0.70, SEE= 0.03, DW = 1.71, DF = -4.52, ARCH- x2cl) = 1.24, LMl - F(l, 22)
= 0.41, RESET- F(l, 22) = 0.12, NORM - x2c2) = 0.52
Wald test for the long-run unit-income homogeneity- x 2 (1) = 0.03 (p-value = 0.87)

5.3 Private domestic credit
f1PDC = 6M2 -(etiR.$ + f1ClaimG + OTHM2 )

6. External sector
6.1 Current account
1
CA= e1([PJ,P · Xp + PJ,M · XM ]-[Pt M · IMTP + P:/M · IMTM]) +(t I 10o)e·(F;,t_1 + Fti-r )+ OTHCA

6.2 Capital account
CAP = -e( tiF: + tiF;)

(contd.)
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- M p$ = FDi + OCF$
!10CF $ = - 2.09 + 0.3711(in -

t) + 40.5611 ln Y(-1)- 24.90/1 ln y w(-1)- 0.470CF $( -1)

(-1.50)m(l.39)°*

(2.38)°

(-1.06)****

(-5.64)*

+ 0.49(in - t)(-1) + 10.5 8D95 - 18.Q5D9798
(2.03)**

(4.68)*

(-9.95)*

Adjusted R 2 = 0.87, SEE= 2.15, DW = 2.31, I)F = -6.20, ARCH- x2cl) = 4.01, LMl - F(l, 22)
= 2.04, RESET-F(l, 22) = 3.01, NORM- x2c2) = 1.54

6.3 Balance of payments
e/1R.$

= CA + CAP+ OTHBP

us 0.28 [
el=

e

1

[ Japan ]

JO.IO [

us
Singapore

us
[ Hong Kong

]0.06

us
Malaysia

us O.06
[China]

005
] · [ us ]o.o4[ us ]o.o3[
Korea

UK

us
Netherland

us

O.05 [

[Taiwan]

]0.03 [

us

us ]0.05
Germany

]0.03

Australia

7. Labour market

L == LP +LM +LN
U

= ( LF -

LF

L ) · 100

.

7.1 Primary employment
!1InLP =0.60 + O.l 111(1nJ;,)-0.53/11n(Wp I Pp)-0.0~ lnLp(-l)-aL,Pln[Yp I (Wp I Pp)](-l)]-0.16D74

(1.25)- (1.04)-

(-6.92)*

(-1.46)-

(-2.87)* .

-0.14D83

(-2.54)*
2

Adjusted R = 0.73, SEE= 0.08, DW = 2.09, DF = -6.63, ARCH- x2cl) = 0.13, LMl - F(l,25)
= 1.54, RESET- F(l, 25) = 0.001, NORM- x2c2) = 1.36, a L,P = 0.33

7.2 Manufacturing employment
11InLM=0.23 + 0.86/1(InYM)-0.90111n(WMI PM)-0.0~lnLM(-l)-aL,M ln[YMI (WMI PM)](-1)]

(2.oof (6.41)*

(-10.92)*

H.sof

2

Adjusted R = 0.93, SEE= 0.04, I)W = 1.99, DF = -4.30, ARCH- x2(1) = 2.54, LMl - F(l,27)
= 3.90, RESET - F(l, 27) = 3.03, NORM - x2c2) = 0.93, a L,M = 0.19

(contd.)

225
Apf!_endix 4 (contd.)
7.3 Nontradable employment
~InLN = 0.31 + 0.57~(1n~)-0.79~In(~ / PN)-0.01InLN(-1)-aL,N In[~ I(~ I PN)](-1)]
(2.32)** (4.94)*

(-15.22)*

(-2.11)**

-0.06D7374
(-2.72)*

Adjusted R 2 = 0.89, SEE= 0.03, DW = 1.73, DF = -4.72, ARCH - x2cl) = 0.004, LMl - F(l ,26)
= 1.19, RESET- F(l, 26) = 0.38, NORM-x2(2) = 4.11, a L,N = 0.54

8. Other related prices
In p C

= r I In Pp + r 2 In PM + (1 -

r1=
In P

1

r r
I -

PPCP
PpCp + PMCM + PNCN

2)

In PN

, r2=

PMCM
PpCp + PMCM + PNCN

= Y3 In Pp+ Y4 In PM + (1- Y3 - Y 4) In PN
Pplp

r3=

Pplp + PMIM + PNI N

PMIM

,

r4=~~~~~~~

Pplp + PMIM + PNI N

In.p G = r 5 In Pp + r 6 In pM + (1 - r 5 - r 6) In PN

rs=
InP x

PpGip
PpGip + PMGIM + PN(GIN + GC)

' r6=

PMGIM
PpGip + PMGIM + PN(GIN + GC)

= y 7 In[e 1 PJ:,p]+(l-y 7 )In[e1 P;,M]
[ e 1 Pl:,P

]x

P

r = e1 [XP·Px,P +XM · P$x,M ]
7

$

In pIM = r 9 In[ e!PI~,P] + 1- r 9 In[ e!P!~,M ]

y9

= ------[e1

[ e1P1~ ,P ]IMTP
. p$
.!MT

IMTP · 1M,P +

p$

M · IM,M

]

List of Variables
Exogenous Variables
CBCP

Central bank credit to the private sector (billion baht)

CBCPU

Central bank credit to the public sector (billion baht)
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ClaimG
Government domestic credit (billion baht)
DEPEND

Ratio. of dependent to non-dependent population

e

Nominal exchang~ rate (baht to the US dollar)

e1

Index of nominal exchange rate (e/25.29) (1988 = 1)

ef

Nominal effective exchange rate (domestic to foreign currencies) (1988 = 1)

FD!$

Foreign direct investment (billions of US dollars)

Gli

Real government investment in the /h sector (billion baht)

GC

Real government consumption (billion baht)

l

·*

World interest rate (US prime rate) (per cent)

iG

Government bond yield rate (per cent)

InDc

Interest payment for domestic borrowing of the public sector (billion baht)

InF!

Interest receipts from foreign assets held by the public sector at the historical base

InDi

Interest payment for domestic borrowing of the public sector at the historical base

la

Land (hectare)

L~

Labour efficiency in the /h sector (real value added per worker)

LF

Labour force (thousand)

MW

Minimum wage (baht per person)

p*

Tariff-ridden world prices (1988 = 1)

p*

Tariff-ridden world primary prices (1988 = 1)

p*

Tariff-ridden world manufacturing prices (1988 = 1)

P/MR

Import prices of raw materials (1988 = 1)

p

M

$

~ M ,P
$

~ M ,M
$

P X ,P
$

Import prices of primary goods (1988 = 1)
Import prices of manufactured goods (1988 = 1)
Export prices of primary goods (1988 = 1)

Px ,M

Export prices of manufactured goods (1988 = 1)

T

Time trend
(contd.)
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TF~

Trend of total factor productivity in the

u*

Natural rate of unemployment(= 2.73 per cent)

yw

World income (1988 = 1)

<Si

Depreciation rate in the

i th

sector .

lh sector

Endogenous Variables
ASSET

Total real private assets (billion baht)

EDi

Excess demand in the

C

Total real private consumption (billion baht)

Ci

Real private consumption in the

CA

Current account (billion baht)

CAP

Capital account (billion baht)

CKi

Cost of capital in the

Fp$

Stock of foreign (capital) assets held by private sector (billions of US dollars)

F$

Stock of foreign (capital) assets held by public sector (billions of US dollars)

in

Domestic lending interest rate (per cent)

I

Total real private investment (billion baht)

Ii

Real private investment in the /h sector (billion baht)

IM

Total real imports (billion baht)

!Mi

Real goods imports in the

InF0

Interest receipts from foreign assets held by the public sector (billion baht)

Ki

Net capital stock in the /h sector (billion baht)

L

Total employment (thousand)

Li

Employment in the /h sector (thousand)

Li

Labour force adjusted by natural rate of unemployment in the

M2

Board money M2 (billion baht)

OCF$

Other form of capital flows (billions of US dollars)

G

lh sector (output gap)

lh sector (billion baht)

lh sector

lh sector (billion baht)

l 11 sector (thousand)
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P
Domestic output price (1988 = 1)
PT

Tradable prices (1988 = 1)

PN

Nontradable prices (1988 = 1)

Pp

Primary prices (1988 = 1)

PM

Manufacturing prices (1988 = 1)

pc

Implicit price deflator of consumption (1988 = 1)

pl

Implicit price deflator of investment (1988 = 1)

pG

Implicit price deflator of government (1988 = 1)

pX

Implicit price deflator of exports (1988 = 1)

pIM

Implicit price deflator of imports (1988 = 1)

PDC

Stock of private domestic credit (flows= MDC) (billion baht)

R$

Stock of foreign exchange reserves (billions of US dollars)

RER

Real exchange rate (1988 = 100)

TP

Total tax (billion baht)

T

Lump-sum tax for policy simulation

u

Unemployment rate (per cent)

UNCER

Economic uncertainty

~

Nominal wages in the

X

Total real exports (billion baht)

xi

Real goods exports in the

y

Real GDP (billion baht)

r;

Real GDP in the

yd

Real disposable income (billion baht)

y

Total real potential output (billion baht)

~

Real potential output in the

/h sector (baht per person)
/h sector (billion baht)

/h sector (billion baht)

/h sector (billion baht)

Notes: i = the Primary, Manufacturing, and Nontradable sectors.

T ratios of regression coefficients are given in parentheses, with statistical significance
defined as - * 1 per cent, ** 5 per cent, *** 10 per cent. **** 15 per cent.
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Summarv- Data. 1970-2002
Max

Min

Mean

SD

CV

Primary Prices, Pp (1988 = 1)

1.72

. 0.28

0.96

0.41

42.71

Manufachiring prices, PM (1988 = 1)

1.56

0.30

0.92

0.41

44.57

Tradable prices, PT (1988 = 1)

1.59

0.29

0.94

0.40

42.55

Nontradable prices, PN (1988 = 1)

1.79
1.68

0.32
0.31

1.02
0.98

0.49
0.45

48.04
45 .92

1.74

0.31

0.99

0.46

46.46

1.99

0.22

0.96

0.53

55.21

expendihire, Pc (1988 = 1)

2.02

0.32

1.06

0.54

50.94

Implicit price deflator of exports, Px
(1988 = 1)

1.81

0.31

1.00

0.42

42.00

Implicit price deflator of imports, pIM
(1988 = 1)
Tariff-adjusted world primary prices (baht),

2.15

0.20

0.99

0.54

54.55

e1 P; (1988 = 1)

1.43

0.21

0.85

Q.33

38.82

1.76

0.27

0.92

0.44

47.83

2.14

0.18

0.96

0.53

55.21

44.48

20.34

26.15

7.10

27.15

1.76

0.80

1.03

0.28

27.18

(1988 = 1)
Total wages, W (baht per person)
Primary wages, WP (baht per person)

1.58
49,668.85

0.59
1,810.85

0.94
19,211.39

0.29
16,791.05

30.85
87.40

5,592.19

288.33

2,059.18

1,708.33

82.96

Manufacturing wages, WM (baht per person)

121,235.50

4,354.54

48,411.22

41,046.12

84.79

Nontradable wages, WN (baht per person)
Primary wages adjusted by labour
efficiency, (Wp/LPp)
Manufacturing wages adjusted by labour
efficiency, ( WMlLPM)
Nontradable wages adjusted by labour
efiiciency, (WN/LPN)
Real primary wages, (Wp/Pp)

69,207.15

7,196.59

35,521.05

21,488.31

60.49

0.22

0.03

0.10

0.06

60.00

0.57

0.05

0.27

0.17

62.96

0.58
3,680.98

0.08
951.64

0.30
1,872.21

Variables

Output prices, P (1988 = 1)
Implicit price defla.tor of consumption, pc
(1988 = 1)
Implicit price deflator of investment, P
(1988 = 1)
Implicit price deflator of government

1

Tariff-adjusted world manufacturing prices
(baht), e1 P~ (1988 = 1)
Imported raw material prices (baht),

efp!~R (1988 = 1)
Nominal exchange rate, e (baht to the US
dollar)
Index of nominal exchange rate, e1
(1988 = 1)
Nominal effective exchange rate, e1

0.16
53.33
803.65
42.93
(contd.)
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Variables

Max

Min

Mean

SD

CV

82,154.34
40,587.40

13,125.54
20,301.39

43,433.48
32,408.02

22,365.57
6,067.99

51.49
18.72

1.13

0.9.0

0.99

0.05

5.05

1.06

0.86

1.00

0.04

4.00

1.09
5.92
163.92
3,239.03

0.90
0.20
14.23
478.04

0.99
2.45
87.13
1,644.82

0.06
1.71
53.12
970.17

6.06
69.80
60.97
58.98

402.07

134.56

254.83

81.59

32.02

1187.00

80.84

489.70

374.57

76.49

1,752.19
33,060.87

262.64
15,326.50

900.29
24,807.72

521.45
6,134.72

57.92
24.73

19,779.50

9,967.09

14,461.08

2,178.66

15.07

Manufacturing employment, LM (thousand)

5,052.37

682.00

2,827.92

1,417.39

50.12

Nontradable employment, LN (thousand)

13,966.68
9,464.85

2,635.37
1,179.19

7,518.73
4,257.35

3,613.83
3,014.62

48.06
70.81

811.53

242.52

435.48

185.68

42.64

1,529.32

100.65

621.05

529.21

85.21

Real manufacturing wages, (WM/PM)
Real nontradable wages, (WN/PN)
Output gap of the primary sector, EDP
Output gap of the manufacturing sector,

EDM
Output gap of the nontradable sector, EDN
Unemployment, U (per ~ent)
Minimum wages, MW (baht per person)
Real GDP, Y (bil.lion baht)
Real primary output, YP (billion baht)
Real manufacturing output, YM
(billion baht)
Real nontradable output, YN
(billion baht)
Total employ111:ent, L (thousand)
Primary employment, LP (thousand)

Total net capital stock, K (bil.~ion baht)
Net capital stock in the primary sector, KP
(billion baht)
Net capital stock in the manufacturing
sector, KM (billion baht)
Net capital stock in the nontradable sector,
KN (billion baht)
Land, la (hectare)
Real d.isposable income, Yd (billion baht)
Economic uncertainty, UNCER
Real assets, ASSET (billion baht)
Ratio of dependent to non-dependent
population, DEPEND
Real private consumption, C (billion baht)
Real ·primary consumption, CP
(billion baht)
Real manufachiring consumption, CM
(billion baht)
Real nontradable consumption, CN
(billion baht)
Real private investment, I (billion baht)

7,123.99

13.8 X 10
459.20
18.09
1,012.59

18.4 X 10
1,511.97
84.34
2,765.27

1.9 X 10
861.38
54.96
1,837.62

71.91
10.33
56.97
65.16
66.45

0.92
1,766.85

0.42
333.54

0.64
946.96

0.16
490.98

25.00
51.85

266.18

111.26

189.22

50.98

26.94

698.61

100.89

359.16

210.02

58.48

797.23
1,000.56

123.27
113.38

398.52
380.16

230.31
57.79
269.59
70.91
(contd.)

20.7 X 10
3,028.89
192.32
6,791.66

3,200.82

836.03
6

6

6

2,301.67
6
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Variables
Real primary investment, IP (billion baht)
Real manufacturing investment, IM
(billion baht)
Real nontradable investment, IN
(billion baht)
Real cost of capital in primary investment,

CKp
Real cost of capital in manufacturing
investment, CK M
Real cost of capital in nontradable
investment, CK N
Real government investment, GI
(billion baht)
Real government investment in primary,
GIP (billion baht)
Real government investment in
manufacturing, GIM(billion baht)
Real government investment in
nontradables, GIN (billion baht)
Real govenunent consumption, GC
(bi~lion baht)
Real exports, X (billion baht)
Real primary exports, XP (billion baht)

Max

Min

Mean

SD

CV

62.36

15.83

29.48

11.43

38.77

235.97

14.49

80.24

66.28

82.60

691.86

67.95

254.90

187.26

73.46

1.29

0.93

1.15

0.06

5.22

1.29

0.99

1.16

0.06

5.17

1.20

1.00

1.15

0.04

3.48

355.25

23.20

129.44

90.74

70.10

39.92

2.07

16.09

12.24

76.07

1921

0.40

4.56

3.88

85.09

297.49

20.68

108.67

75.20

69.20

291.72
2,093.48

45.88
70.93

156.35
672.35

79.09
646.34

50.59
96.13

536.54

50.64

194.49

129.15

66.40

Real manufacturing exports, X M
(billion baht)

1214.25

2.60

393.72

116.21

Real production capacit_y, Y (bil~ion baht)

3,114.04

459.00

338.79
1,658.76

971.95

58.59

Real production capacity in primary, Yp
(billion baht)
Real production capacity in manufacturing,

390.72

132.61

256.38

80.69

31.47

1,123.84

80.89

492.17

376.45

76.49

1,696.25

245.50

910.21

520.73

57.21

1.08

0.69

0.90

0.09

10.00

1.14
1,610.03

0.89
139.40

0.99
657.89

0.07
525.92

7.07
79.94

361.88

24.52

135.70

87.54

64.51

1,045.85

76.72

419.84

334.55
79.69
(contd.)

YM (billion baht)
Real production capacity in nontradables,

YN (billion baht)
Tariff-adjusted world primary to domestic
primary prices, (e 1P;) I PP (1988 = 1)
Tariff-adjusted world manufacturing to
domestic manufacturing prices,

(e1P:) I PM (1988 = 1)
Real imports, . IM (billion baht)
Real primary imports, IMP (billion baht)
Real manufacturing imports, IA;f M
(billion baht)
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Appendix 5 (contd.)
Variables

Max

Min

Mean

SD

CV

1.35

0.75

0.98

0.14

14.29

1.79

0.87

1.10

0.23

20.91

5,389.46
5,729.59

41.68
26.63

1,669.09
1,634.98

1,879.65
1,916.26

112.62
117.20

38.01

0.79

12.66

13.88

109.64

748.13

0.95

127.40

206.60

162.17

170.71
17.21

11.74
6.88

62.34
12.09

44.14
2.94

70.81
24.32

592.17

-372.16

-3.76

204.36

5435.11

Import primary to domestic primary prices, ·

( e1~~,P) I PP (1988 = 1)
Import manufacturing to domestic
manufacturing prices, ( e1~~,M) I PM
(1988 = 1)
Broad money, M 2 (billion baht)
Private domestic credit, PDC (billion baht)
Foreign exchange reserves, R$
(billions of US dollars)
Central bank's claims ·on the private sector,
CBCP (billion baht)
Central bank's claims on the public sector,
CBCPU (billion baht)
Domestic interest rate, in (per cent)
Current account balance, CAB
(billion baht)
Capital account balance, CAPB .
(billion baht)

545.83

-413.44

40.67

210.94

518.66

Current account balance, CAB$
(billions ~f us_doll~rs)

14.31

-14.68

-1.14

6.12

536.84

Capital account balance, CAPB$
(billions of US dollars)

21.91

-10.10

2.39

7.17

300.00

Foreign direct investment, FD!$
(billions of US dollars)

5.14

0.04

1.21

1.39

114.88

Other form of capital. flows, OCF$
(billions of US dollars)

18.80

-20.74

0.44

8.18

1859.09

World output, yw (1988 = 1)
1.55
0.96
0.48
Notes: All variables considered in this table are not in logarithmic formulae
CV (Coefficient of variation)= !Standard deviation (SD) I Mean 100

0.33

34.38

I·
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Appendix 6

I

,...

,...,

Test for D

Series E

d. 1970-2002

T-statistics for
level
without time
trendA
-2.16 (0)

T-statistics for
level
with time
trendB
-2.36 (0)

T-statistics for
first differenceA

-2.64 (0)

-0.89 (0)

-4.49 (O)*

Nontradable prices, PN

-2.72 (O)**

-1.67 (1)

-3 .44 (O)*

Implicit price deflator of consumption, Pc

-3.22 (1)*

-1.96 (5)

-3.19 (O)*

Tariff-adjusted world primary prices, ( e1P;)
Tariff-adjusted world manufacturing prices,

-3.07 (O)*

-3.77 (1)*

-4.46 (O)*

-2.41 (0)

-1.89 (0)

-4.35 (O)*

-2.39 (0)

-2.02 (0)

-4.4 7 (O)*

-2.31 (0)

-2.56 (1)

-3.46 (O)*

-3.59 (0)*

-0.29 (0)

-2.98 (O)*

-2.35 (1)

-2.66 (3)

-3.41 (0)*

Output gap of the primary sector, EDP

-5.69 (O)*

-5.60 (O)*

-7.26 (1)*

Output gap of the manufacturing sector, ED M

-3.41 (1)*

-3.33 (3)**

-6.28 (O)*

Output gap of the nontradable sector, EDN

-3.91 (O)*

-3.83 (O)*

-6.89 (O)*

Unemployment, U
Minimum wages, MW
Real primary output, YP

-2.30 (0)
-2.05 (0)
-0.89 (0)

-1.78 (0)
-0.98 (0)
-2.34 (0)

-5.81 (O)*
-4.50 (O)*
-5.86 (1)*

Real manufacturing output, YM

-1.53 (1)

-1.75 (3)

-3.75 (O)*

Real nontradable output, YN

-1.45 (1)

-1.96(1)

-2.62 (O)**

Primary employment, LP

-2.07 (3)

-0.62 (1)

-11.73 (O)*

Manufacturing employment, LM

-1.19(3)

-2.63 (5)

-7.80 (O)*

Nontradable employment, LN

-1.12(0)

-2.04 (4)

-5.68 (O)*

Net capital stock in the primary sector, KP

0.48 (1)

-1.78 (1)

-2.67 (O)**

Net capital stock in the manufacturing sector,

-1.11 (1)

-2.21 (1)

-2.61 (O)**

Net capital stock in the nontradable sector, KN

-1.20 (2)

-3.12 (1)

-2.62 (l)**

Land, la

-3.53 (l)*
-1.17(1)

-1.19 (0)
-3.06 (5)

-2.60 (O)**
-3 .89 (O)*

-1.96 (0)

-1.47 (0)

-5 .41 (O)*

-1.57 (0)

-2.10 (0)

-6 .17 (O)*

Variables

Primary prices, PP
Manufacturing prices, PM

-4.66 (O)*

(e1P:)
Tariff-adjusted imported raw material prices,

(ef~~R)
Primary wages adjusted by labour efficiency

(Wp/LPp)
Manufacturing wages adjusted by labour
efficiency (WMILPM)
Nontradable wages adjusted by labour efficiency

(WN/LPN)

KM

Rea~ disposable income, yd
Real private domestic credit to consumers, PDCc
Economic uncertainty, UNCER

(contd.)
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Appendix 6 (contd.)
T-statistics for
level
without time
trendA
0.74 (1)
-1.83 (1)

T-statistics for
level
with time
trendB
-2.57 (5)
-1.61 (1)

T-statistics for
first
differenceA

Real private consumption, C
Real primary consumption, CP

-1.27(1)
-1.69 (0)

-2.05 (1)
-1.13 (0)

-3.51 (O)**
-4.29 (O)*

Real manufacturing consumption~ CM

-1.28 (0)

-1.97 (1)

-3.88 (O)*

Real nontradable consumption, CN

-1.13 (1)

-2.96 (3)

-3.62 (O)*

Private consumption expenditure, pc C
Real primary investment, Ip

-3.07 (1)*

-2.32 (1)

-2.87 (0)**

-2.85 (0)**

-3 .55 (0)*

-6:63 (1)*

Real manufacturing investment, IM

-1.28 (0)

-1.56 (0)

-5.52 (O)*

Real nontradable investment, IN

-1.68(1)

-1.89 (1)

-3.51 (O)*

Real cost of capital in primary investment, CKP

-6.67 (O)*

-6.33 (O)*

-7.82 (1)*

Real cost of capital in manufacturing investment,

-5.12 (1)*

-6.49 (1 )*

-5.07 (3)*

-1.38(2)

-6.39 (O)*

-7.71 (1)*

Real private domestic credit to investors, PDC1

-1.58 (5)

-2.97 (5)

-4.01 (5)*

Real government investment, GI
Real primary exports, X P

-1.30 (1)
-0.29 (0)

-2.65 (1)
-4.40 (O)*

-3.78 (O)*
-7.89 (O)*

Real manufacturing exports, X M

-3 .44 (O)*

-2.80 (0)

-3.73 (O)*

-1.91 (2)

-1.20 (2)

-6.07 (1)*

Real production capacity in manufacturing, YM

-1.80(1)

-3.67 (4)*

-3.01 (O)*

Real production capacity in nontradables, YN

-1.67 (2)

-0.30 (0)

-3.36 (1)*

-2.82 (1)**

-3.51 (l)*

-6.19 (O)*

primary prices, ( eI P;) I PP
Tariff-adjusted world manufacturing to domestic

-1.77 (0)

-1.81 (0)

-4.88 (O)*

primary prices, ( eI P:) I PM
Real primary imports, IMP

-1.07 (0)

-2.32 (0)

-6.05 (O)*

Real manufacturing imports, IMM

-0.65 (0)

-1.55 (0)

-4.86 (O)*

Import primary to domestic primary prices,

-4.22 (l)*

-4.24 (1)*

-4.73 (1)*

0.12 (0)

-1.06 (0)

-5.71 (O)*

Broad money, M 2

-2.49 (1)

1.34 (1)

-2.64 (O)*

Foreign exchange reserves, e · R$

-0.14 (1)

-4.69 (5)*

-3 .85 (O)*

Variables

Real assets, ASSET
Ratio of dependent to non-dependent population,

-2.83 (O)**
-2.61 (0)-**

DEPEND

CKM
Real cost of capital in nontradable investment,

CKN

Real production capacity in primary,

Yp

Tariff-adjusted world primary to domestic

(e 1~~,P) I PP
Import manufacturing to domestic manufacturing ·
prices, (e 1~~,M)/ PM

(contd.)
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Appendix 6 (contd.)
T-statistics for
level
without time
trendA
-1.63 (0)

T-statistics for
level
with time
trendB
-2.33 (1)

T-statistics for
first
differenceA

-2.30 (0)

-2.39 (0)

-5 .63 (O)*

Other form of capital flows, OCF$

-1.02(1)
-1.76 (1)
-3.23 (1)*

-0.87 (1)
-1.59 (1)
-3.25 (1)**

-3.12 (O)*
-4.45 (O)*
-5.01 (1)*

Interest rate differentials, in - (

-3.53 (1)*

-3.68 (1)*

-5.14(3)*

World output, yw

-1.90 (0)

-2.69 (1)

-4.01 (O)*

Variables

Central bank's claims on the private sector,

-5 .20 (O)*

CBCP
Central bank's claims on the public sector,

CBCPU
Real money balance, (MiP)
Domestic interest rate·, in

-1.80 (0)
-0.91 (0)
R~al primary wages, ( Wp/PI!)
-1.28 (2)
-3.23 (2)*
Real manufacturing wages_, (WM/PM)
-2.45 (3)*
-2.47 (5)
Real nontradable wages, (WNIPN)
Notes: All variables are in logaritlm1ic fonnulae with the exception of other form of

-7.61 (O)*
-7.70 (O)*
-5.88 (2)*
capital flows

( OCF$) and interest rate differentials ( in - ( ).
The t-statistic reported is the t-ratio on y 1 in the following auxiliary regression.
p

A:

~t

=Yo+ r1Xt-I + LMt-i + A

(Without time trend)

i=I

p

B:

Mt = Yo + Y l xt-1 + L Mt-i + r 3T + µt

(With time trend)

i=l

where X is the variable under consideration, T is a time trend, and µ is the disturbance term. In
estimating the regression, the lag length (p) on the lagged dependent variable is detem1ined by the
Akaike Information Criterion (AIC) to ensure the white property of corresponding residual from the
regression. Figures in parentheses indicate the order of augmentation selected on the basis of the
Akaike Infom1ation Criterion.
'*' Null hypothesis (non-stationary series) is rejected at the 5% level and'**' Null hypothesis
is rejected at the 10% level of significance.
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Appendix 7
Diagnostic Tests

1. Serial Correlation

The conventional test for serial correlation in the error process is based on the
Durbin-Watson test (DW). The formula of the DW statistic is

T

L(ut-uf-S

DW = _t=_2 _ _ __

(Al)

T

Lu:
t= I

where

u is
1

the residual from the estim~tion equation, ~

= /3 · X t + ut . It

can be shown

that

(A2)

DW=2(1-p)

where

p is

the first-order serial correlation coefficient in the residual process.

there is no serial correlation

(p = 0),

When

the DW statistic will be close to 2. Positive serial

correlation is associated with a DW statistic below 2, while negative serial correlation is
associated with a DW statistic above 2. The null hypothesis is H 0 : p = 0. When the DW
statistic is sufficiently far away from 2, the null hypothesis is rejected.

The Lagrange Multiplier (LM) test was also used to detect serial correlation in the
error process. This is because the DW test is an inappropriate test when the regression
equation contains a lagged dependent variable.

In addition, the rejection of the DW

statistic consists of a region rather than an actual point.

237
The LM test has an asymptotically exact distribution and is valid in the presence
of lagged dependent variables. It can test for any order of serial correlation. For example,
the model has the error process as AR( m) model:

ut

where

(A3)

= P1Ut- I + P 2U, _2 ........+pmut -m + &,

&1 is

white noise errors and u, is the error term from the structural equation:

~ = Lcxi~-i + /J· X, +u1

(A4)

m

To test the serial correlation, the null hypothesis is H 0 :

L pi = 0 .

The LM

i=I

statistic is based on the R 2 from the auxiliary regression:

ut = Y1Ut-1 + rA-2 ........+y mut-m + Lai~-i + /3· x,
where

u, is the residual from the structural equation.

(AS)

The LM test statistic with m degree

of freedom can be tested by using the F distribution test or

x 2 ( m)

test.

2. Normality

The normality test used in this study is the Jarque-Bera test (NORM).

The test 1s

conducted as follows:

2

NORM=[!!_ SK + !!_(EK -3)
6

24

2
]

(A6)
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f n:J
[1- f z2:J
[ l_
n t= 1

where SK = skewness

3

2

n

t= 1

J

EK

1 ~n " 4
[ - L..ut
- kurtosis = n t =I
1 n
J2
[ n t=1

- Lu:

n = number of observations

ut = residual at time t
Under the null hypothesis that the error term is normally distributed, NORM will
be distributed as

3.

z 2 ( 2) . ·

Functional form

The functional form misspecification test is the Ramsey test (RESET). In this test, a
comparison is made between the preferred structural model and an alternative model
involving a higher order polynomial, used to represent a different functional form. The
RESET test in its most common form consists of the following regression:

~

where

= /3. xt + a]J~- +...........+am~m
"?

~=fl· Xt are

"

the predictions from the preferred structural model.

order powers in ~ implicitly involve higher order terms in X t .

Subtracting

/3 · Xt

from both sides of equation (A7), we obtain

(A7)

The higher
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U, = (,B -

jJ) · X, +

fa

(A8)

)~;+i

i=1

The null hypothesis is H 0:a 1 = a 2 =.... =am= 0, which is tested using the F-distribution.

4. Heteroscedasticity Test

The Engle's auto-regressive conditional heteroscedasticity (ARCH) test proposed by
Engle (1982) is used for testing heteroscedasticity. In this methodology
depend on past squared errors, i.e.

A2

ut

u:_p u:_

2 , ••••••

u: is assumed to

•

A2
A2
= ao + alut-1
+.........+amut-m

(A9)

The null hypothesis is H 0:a 1 = a 2 =.... =am= 0, which can be tested through either Fdistribution or
(m

z 2 ( m)

test.

In the estimation process, the first autoregressive model

= 1) is applied. This is the most common form of this test.
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Appendix 8
A (Restricted) Seemingly Unrelated Regression (SUR)

A seemingly unrelated regression (SUR) is an appropriate econometric procedure when
the error terms in different equations, e 1 and e 2
covariance assumption is violated.

,

are correlated and hence the zero

SUR is also an appropriate procedure when

coefficients across equations need to be restricted according to the economic theory (so
called 'Restricted SUR'). The errors in different equations tend to be correlated when a
representative agent allocates spending across different goods at a considerable period.
When the contemporaneously (same time period) correlated errors for different equations
are taken into account, the estimation results are different from applying OLS.

Suppose a statistical model is as follows:

yl

= X1/J1 + JL1

Y2 = X2/J2 + µ1

(AlO)

YM=XM/3M+µM

where Yi is a ( N x 1) vector of independent variables, Xi is a ( N x Ki) vector of
dependent variables, /Ji is a ( Ki x 1) vector of unknown coefficients, and A is a
( N x 1) random error vector.

Equation (Al 0) can be rewritten compactly as:

y

= X/J+ µ

(All)

yl

where y = Y2
1

YM

is a ( MN x 1) vector of independent variables.
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x1

0

x2

X=

XM

0

is a ( MN x K) matrix of jointly exogenous variables in the system and K =
Kl +K2+·+KM.

j3 =

[11/

/32'

j3M'J

is a

µ=

[1

µ2 '

µM'J

is a ( MN x 1) vector of disturbances.

11'

(K x 1) vector of unknown parameters.

The variance-covariance matrix of disturbances is given by:

0"1 II

0-12I

[ l =I 0-21I
:

o-22I

0- Mil

0-M)

E µµ'

0-IMI
o- I
2:M

I= L 0IN

(A12) 10

(J MMI

With the new variance and covariance matrix, the first step in the SUR estimation
procedure is to estimate the o- iJ from OLS residuals as:

o-u = N1 (Yi-X i/JoLs ,i
A

where

A

J

/3 ois,; = ( x/ X ;

)' (

A

Y J -X J/JoLs ,J

(A13)

)

I

X / Y 1 • Note that N as denominator can bring about

,3-u to be

consistent, and consistency is sufficient for our purposes.
10

i *}.

Under the OLS, the contemporaneous correlation of the error terms or

CY iJ

= 0 where
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Since

f contains individual elements &u, the SUR estimator is:

r (f-i

/JsuR= ( X' (f-i ®IN)x

X'

(A14)

®I,; )Y

and the covariance matrix of the parameter estimates is estimated as:

r

( x' (f-l®JN)x

(Al5)

With the a~sumption of normality, the log-likelihood function can be expressed as:

L = MN ln(2n)- N lnlil-_!_(Y -X(J)' (I- 1 ®IN )(Y 2
2
2
·

X/J)

(A16)

A set of . q linear restrictions can be incorporated with the SUR procedure.
Suppose that a set of q _linear restrictions is written in the form of

(Al 7)

R(J= r

where Rand rare known matrices of dimensions (q x K) and (q x 1), respectively.

The a- u from OLS residuals is modified as follows:

" = 1- ( Y. -X .(JR
" .)' ( Y . -X .f}R
" .)
N
,l
J
J
,J

(J ..
lJ

and

/3

R

I

. (A18)

I

rR'(R( rRT (r

= /JoLS + ( x'x

x'x

-R/JoLS)

(A19)
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With the matrix L containing individual elements & iJ

,

the restricted SUR

estimator is

fJRsuR

where

=

f +CR'(RCR'r(r-Rf)

r
)xr

ft= [x·(f-' ®IN )x x·(f-' ®IN )Y
C= [x·(f-l ®IN

(A20)
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Chapter 6: Simulation Results
This chapter presents the results of the simulation experiments carried out using the
model presented in the previous chapter to examine the role of exchange rate regime
choice and capital account opening in persistent appreciation of the real exchange rates
(RERs) in Thailand in the lead-up to the 1997 currency crisis. Section 6.1 describes the
simulation experiments. The simulation results are presented in Section 6.2. The interscenario comparisons among the three simulations are discussed in Section 6.3. The final
section summarizes the major findings.

6.1 Simulation Experiments
In order to examine the roles of exchange rate regime choice and capital account opening
in persistent RERs appreciation in the lead-up to the 1997 crisis in Thailand, three key
simulation experiments are undertaken over the period 1988-96. The year 1988 is used
as the starting point because it was the . year when implementation of the financial
liberalization program commenced (Chapter 3). In addition, the period 1986-87 can be
regarded as a period when the economy maintained external balance. 1 The year 1996 is
used as the ending point because it was the year when the crisis began with the collapse
of export growth. Hence, it seems plausible to undertake the s_imulation experiments
during the period 1988-96 when Thailand experienced a current account deficit, balance
of payments surplus, and the presence of persistent RERs appreciation.

The historical shocks are used during this period under the different exchange rate
regime choice and different degrees of capital account opening.
experiments conducted are summarized in Figure 6.1.

The simulation

The first simulation supposes

Thailand had imposed capital controls while retaining a pegged exchange rate regime.

1

The average annual current account balance and balance of payments in 1986-87 were
US$-31 million and US$690 million, respectively. These figures are far lower than those during
the period 1988- 96, equaling US$-7,337 million and US$3,880 million, respectively. See details
in Chapter 3.
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The second simulation involves a supposition that Thailand had changed the exchange
rate regime from a pegged to a freely floating exchange rate regime with capital account
liberalization. 2

The last simulation experiment examines the impact of a managed floating
exchange rate regime.

As argued in a number of recent studies, many countries,

especially developing countries, are reluctant to pursue a freely floating exchange rate
regime because this regime might result in RERs volatility, and create an adverse impact
on other macroeconomic variables (e.g. trade balance, investment, and economic growth)
(Caballero and Corbo, 1989; Reinhart and Reinhart, 2001; Corbo, 2002).

With this

concern, many scholars point out the feasibility of pursuing intermediate exchange rate
regimes in order to avoid both persistent and excessive RERs variations (Frankel, 1999;
Carden, 2002). Hence, the last scenario takes into account this concern. There is a wide
range of intermediate exchange rate regimes such as crawling peg, target zone (bands),
and managed floating. 3 As argued in a number of empirical studies (e.g. Corbo, 2002;
Carden, 2002), these intermediate regimes, except for the managed floating regime, are
highly vulnerable to costly speculative attack. Thus, this simulation supposes Thailand
had pursued a managed floating exchange rate regime in which some fluctuation in
demand for its currency is accommodated by intervention and some is allowed to be
reflected in the exchange rate.

The theoretical underpinning of the co-existence between a managed floating
regime and capital controls is not fully coherent. As argued by Carden (2002: p.69), a
managed floating exchange rate regime may or may not be associated with capital control
measures.

Hence, the simulation experiment of this scenario is conducted with and

without capital controls.

2

A hard pegged exchange rate regime is not examined in this study, because, for an open
economy with a large tradable sector, in which exports are diversified by country of destination
and where nominal rigidities are widespread (like Thailand), a floating exchange rate regime
seems to be a more appropriate choice than a hard pegged exchange rate regime (Fischer, 2001
and Corbo, 2002).
3
See discussion of characteristics of each regime in Appendix 9.
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Figure 6.1: Simulation Experiments
Total Simulation Experiments

A Pegged
Exchange Rate
Regime with
Capital Controls

A Freely Floating
Regime with Capital
Liberalization

Backward~looking
Expected Exchange
Rate

Forward-looking
Expected
Exchange Rate

Without Capital
Controls (Capital
Liberalization)

6.1.1

A Managed Floating
Regime

Backward-looking
Expected Exchange
Rate

Capital
Controls

Forward-looking
Expected
Exchange Rate

Without Capital
Controls (Capital
Liberalization)

Capital
Controls

A Pegged Exchange Rate Regime with Capital Controls

The main question addressed in this experiment is, if Thailand had imposed
capital (inflows) control measures and reduced the amount of capital inflows net of
foreign direct investment ( OCP) given the existing pegged exchange rate regime, what
would have happened to both internal and external RERs and the other key variables of
interest? To answer this question, capital controls are introduced in the model in the fonn
ofrisk for foreign investors (R) through equation OCP. That is,

OCF$

=f((in-[t +e+R]),

Yw, Y)

(6.1)
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Risk ( R) is introduced in a manner that the levels of OCF between 1988 and
1996 were equal to the 1988 OCF level, i.e. US$2.7 billion (Figure 6.2). Note that the
simulation results are not significantly affected when altering the OCF level by using the
1989 and 1990 levels. The OCF levels during the .period 1991-95 are not appropriate
because they were very high. Setting high levels of OCF is unlikely to illustrate the
effect of capital (inflows) controls.

Figure 6.2: Other Form of Capital Flows ( OCF$) and Risk ( R)
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In addition to examining the effect of capital controls on the internal and external

RERs, the other two widely-used indicators of economic vulnerability under a pegged
exchange rate regime are also employed, namely reserve adequacy and the financial
fragility (Athukorala and Warr, 2002). Reserve adequacy is measured by the ratio of
foreign exchange reserves to stocks of short-term capital inflows or mobile capital. This
measure reflects the ability of a country to withstand capital outflows. The greater the
ratio, the less the state of vulnerability to crisis. The short-term capital inflows in this
model are OCF, which covers short-term bank credit, portfolio investment, non-resident
bank accounts and trade credits. The stock of short-term capital inflows is estimated by
the cumulative sum of OCF during the simulation period. The indicator of financial
fragility is defined as the ratio of private domestic credit to (nominal) GDP.

The

underlying hypothesis is those countries with a rapid build-up in bank credit would have
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a more fragile banking system, a greater quantity of bad loans, and therefore greater
vulnerability to a crisis. Also, rapid build-up of credit in a short period may imply a
growing share of lending to less credit-worthy borrowers, and therefore a sign of
weakening of the banking system. These two indicators are used to complement the
RERs patterns in evaluating the likelihood of the currency crisis in Thailand under the
pegged exchange rate regime.

6.1.2

A Freely Floating Exchange Rate with Capital Account Liberalization

The purpose of this experiment is to examine the behaviour of RERs and other
key macroeconomic variables in a scenario where the Thai government had pursued a
freely floating exchange rate regime with capital account liberalization since 1988. In a
freely floating exchange rate regime, there is no direct intervention by the central bank in
the foreign exchange market to achieve a particular exchange rate target. The exchange
rate thus responds both to market forces (especially expectations) and to monetary policy
acting on the interest rate, e.g. inflation targeting framework (Corden, 2002: p.23). With
this regime, the country has no need to hold (much) foreign exchange reserves. Instead,
the balance of payments equation is brought about by both exchange rate and interest rate
changes.

To examine the impact of a freely floating exchange rate regime with capital
account liberalization, three additional assumptions are needed. Firstly, the exchange rate
is determined according to the uncovered interest parity as in equation (6.2):

in= f

(

1 1
-e1 , risk
i' + Ee
:

J

where in is the domestic interest rate, ( is the world interest rate,
exchange rate at time t,

(6.2)

1

E t e t+i

et

is the nominal

represents the expected excharige rate at time t, and risk is
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the country's risk.

4

Equation (6.2) states that changes in the exchange rate are

determined by the difference between foreign and domestic interest rates, the expected
depreciation, and the country's risk.

Given the debate on the alternative approaches to the formulation of exchange
rate expectations 5 , two alternative forms, namely the adaptive expectations (backwardlooking expectations) and the combination of forward-

and backward-looking

expectations (henceforth referred to as forward-looking expectations) are used.

This

enables us to test the sensitivity of the simulation outcomes to the assumption ·about
exchange rate expectations. These two forms of expectations could be used to reflect the
different developmental level of foreign exchange (and financial) market. As argued by a
number of studies (e.g. Krugman, 1993; Mussa, 1993; Mussa et al., 2000 6), having a
significant degree of forward-looking expectations in the exchange rate is not automatic.
Instead, it needs to have a well-functioning foreign exchange market and financial market
efficiency. Thus, forward-looking expectations in exchange rate are used to reflect a case
where Thailand would have had a significant degree of foreign exchange (and financial)
market efficiency when conducting a freely floating exchange rate regime.

4

The country's risk is calibrated to ensure that the uncovered interest parity is held
during the period 1988-96. While the nominal exchange rate did not change much during this
period, the country's risk under the two forms of expectations is comparable. The level of the
country' s risk increased during the period 1988-96 as follows:
Figure 6.3: Thailand's Risk
(%)
1.6

1.4
1.2

0.8
0.6
0.4

0.2
0 +--~- ~ - ~ -~ -~ -~ -~ ~- ~~
1988 1989 1990 1991 1992 1993 1994 1995 1996
5

See for example Liu and Maddala (1992), and McCallum (1994).
See more discussion of the definition of well-functioning foreign exchange market in
Liu and Maddala (1992), Sarr and Lybek (2002), and Duttagupta et al. (2004).
6
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Under adaptive expectations, the expected exchange rate at period t ( Etet+i) is the
weighted average between the rate at time t (60 per cent) and that at time t-1 (40 per cent)
as in equation (6.3). The E,e,+ 1 under the forward-looking expectations has a 40 per cent
weight of exchange rate at time t+ 1 and the rest of the current rate as in equation (6.4). 7
Even though the weights used in both forms of expectations are arbitrarily chosen, the
sensitivity analysis of weights is conducted during the simulation experiment: 8

.
·*
zn
z
ln(e) = - - + - + (0.6ln(e) + 0.4lh(e(-1)) + risk
100 100

(6.3)

.
·*
zn
z
ln(e) = - - + - + (0.4ln(e( +1)) + 0.6ln(e) + risk
100 100

(6.4)

Secondly, changes in foreign exchange reserves are set at zero ( M$ = 0 ). With
the perfect capital mobility assumption (i.e. the coefficient associated with interest rate
differentials in OCF equation becomes infinity), OCF is changed to ensure that the
changes in foreign exchange reserves are equal to zero while the uncovered interest parity
is held.

Finally, following the 1997 cns1s, the BOT adopted the inflation targeting
framework as a new nominal anchor. According to this framework, the central bank uses
interest rate policy to influence the economy. The 14-day repurchasing rate (RP 14 days)
is used as an instrument for signaling changes in monetary policy. The core CPI inflation
(CPI net of raw food and energy) is set as the target, which is in the range of 0-3.5 per

7

A 'model consistent expectations' method is used in solving the future value of nominal
exchange rate. Although the way that individuals form expectations is obviously complex, if the
model being considered accurately captures the structure of the problem, it might be expected that
individuals' expectations will be broadly consistent with the outcomes predicted by the model. In
the absence of any other information, this relationship can be made to hold exactly. In addition,
to allowing the adjustment of nominal exchange rate, the model was solved until 2002 (i.e. the
year 2002 was used as the terminal condition for solving the forward-looking expectations). Note
that when the year 1997 or 2000 was used as the terminal condition, the results are still
comparable.
8
It is found that when the weight associated with the current exchange rate is changed,
the results are still comparable.
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cent.

The Taylor rule (Taylor, 1993) as in equation (6.5) is used as guidance for

conducting the monetary policy:

i = r + n + w1 • [ n -

n] + w2 · y

(6.5)

where i is the policy interest rate, r is the (long-run) average real interest rate, n is the
inflation,

n represents

the targeted inflation,

y is the deviation of actual output from the

potential output, and w 1 and w 2 are the coefficients associated with inflation and output,
respectively.

For applying the Taylor rule, the interbank rate (Inter) is used as a proxy of the
RP 14 days rate because the data series of RP 14 days are available only from 1997
onwards.

These two interest rate series are highly correlated with each other.

correlation coefficient during the period 1997-2002 was nearly 1.

The

In addition, the

consumption deflator (p c ) in this model does include raw food and energy. Including
these two items tends to increase the consumer price. 9 Hence, the target level of inflation
is adjusted. According to the implicit price deflator of consumption between 1970 and
1996 of 5 per cent, the new target is set at 2.5 per cent, the mid point between O and 5 per
cent. The coefficients associated with the inflation (from target) and output (from its
potential) are set as 0.6: 0.4. 10 The neutral real interest rate is set at 4.5 per cent, which
was an average of real interest rate during the period 1988-96. 11 All in all, the policy
rule used in this study is as in equation (6.6):

Inter
- = r_
+(

100

9

J

Pc -1 +0.6·
Pc(-1)

[(

J

Pc -1 -2.50]
- J (6.6)
- +0.4· [log(Y)-log(Y)
Pc(-1)
100

Over the past 10 years, core inflation was lower than headline inflation.
The coefficient is obtained from interviewing high-profile staff at the Bank of Thailand.
This coefficient is also consistent with the simple regression to determine the weights between
inflation (from target) and output gap after the crisis.
11
It is explicitly assumed that policy makers keep the level of the neutral real interest
rate in mind so that the neutral real interest rate is independent of the regime. For a previous use
of this assumption see de Brouwer and O 'Regan (1997).
10
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It is important to note that in this scenario, changes in policy rate (Inter) will

affect the domestic interest rate ( in ) in the core model. 12 Changes in the domestic
interest rate (in) affect money demand, while the money supply under this regime is
endogenised to be equal to money demand. 13 This mechanism is different from a fixed
(pegged) exchange rate regime, where the money supply is determined through changes
in foreign exchange reserves (and other components of money base), and the domestic
interest rate is determined through the intersection of demand for and supply of money .

. 6.1.3

A Managed Floating Exchange Rate Regime

Under a managed floating exchange rate regime, the central bank adjusts interest
rate policy and/or intervenes in the foreign exchange market to deliberately affect the
exchange rate without a particular commitment (Carden, 2002). The main objectives of
central bank intervention is to moderate exchange rate movement and to ensure that the
price of domestic tradable goods reflects a realistic and stable incentive for the private
sector (Krueger and Chinoy, 2004: p.61 ). The key difference between managed floating
and other intermediate regimes is that under the former, there is no official commitment
to an exchange rate as well as no attempt to influence expectations. Hence, there can be
no credibility problem. In contrast to a freely floating regime, it is possible for the central
bank to intervene (through interest rate and/or foreign exchange market) in the movement
of the exchange rate. Note that a separate nominal anchor, such as inflation targeting
often accompanies this regime, while the central bank tends to collect some foreign
exchange reserves.
12

The relationship of domestic interest rate ( in ) and interbank rate ( inter ) was
calibrated during 1988-96.
13
When there is credible inflation targeting, it provides a nominal anchor for inflation
expectations (de Brouwer and O'Regan, 1997; Corbo and Schmidt-Hebbel, 2003). This point is
examined by assuming that inflation expectations (in wage equations (Section 5 .1.2)) had equaled
the inflation target (2.5 per cent) rather than lagged inflation as in the core model. The results of
key variables, especially RERs are more or less comparable. In addition, we also examine the
result when the forecast inflation is used in equation (6.6) rather than the contemporaneous value.
The result is not significantly affected. However, the variation of inflation under the forwardlooking rule tends to be slightly less than that under the contemporaneous rule. This result is
consistent with earlier studies (e.g. de Brouwer and O'Regan, 1997; Debelle and Wilkinson,
2002).
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To examine the working of a managed floating exchange rate regime, three
additional assumptions are needed.

First, it is assumed that the exchange rate is

determined by the uncovered interest parity as in equations (6.3) and (6.4), for the two
types of expectations.

Second, instead of assuming no change in foreign exchange reserves, it is
assumed that the Bank of Thailand aims to accumulate foreign exchange reserves during
a time of capital inflows. Here we arbitrarily assume that the annual changes in foreign
exchange reserves are equal to the 1988 level, i.e. US$2.1 billion ( /1R. $ = 2.1 ).
Nevertheless, the simulation results are not significantly affected when altering the predetermined levels by using the 1989 and 1990 levels. The changes in reserve levels
during the period 1991-95 are not appropriate because it was the period where there were
massive increases in foreign exchange reserves. Within this regime, OCP is changed to
ensure that changes in foreign exchange reserves are equal to US$2.1 billion while the
uncovered interest parity (equation (6.3) and (6.4)) is maintained.

Finally, the policy rule is modified from equation (6.6) to equation (6.7).
Equation (6.7) assumes that the Thai government is concerned about the effect of
exchange rate changes on international competitiveness (as argued by Krueger and
Chinoy, 2004). Hence, the third objective is introduced into the policy rule that the
central bank tends to maintain the level of external RER close to the average level
between 1986 and 1987 ( RER;xternal ) where the country attained external balance (see
footnote 1 above). The coefficient associated with the external RER target is arbitrarily
set to equal 0.4, which equals to the coefficient of output gap. This modified form of
policy rule is widely used in the context of a small open economy (e.g. de Brouwer and
O'Regan, 1997; Ball, 1998):

Inter
=r+ (

100

J

Pc -1 +0.6·
Pc(-1)

[(

J

Pc -1 -2.50]
- J
- +0.4· [log(Y)-log(Y)
Pc(-1)
100
(6.7)

+ 0.4. [log( RERexternal )- log( RERternal )]
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Within this monetary policy framework, the mechanism in the money market
block is also changed as in the freely floating regime.

As already mentioned, the

managed floating exchange rate regime could be implemented with and without capital
controls. With a capital control alternative, it is arbitrarily assumed that the country's
risk (in equations (6.3) and (6.4)) is increased by three percentage points from the
historical base level, i.e. risk/I 00 + 0.03.

14

6.2 Simulation Results
6.2.1

A Pegged Exchange Rate Regime with Capital Controls

The imposition of capital controls would have reduced the internal RER
appreciation considerably.

However, the external RER would have become ·slightly

appreciated (Figure 6.4 (A)). This implies that capital controls would have helped avoid
the persistent internal RER appreciation and reduced the boom in the nontradable sector.
However, this policy choice would have jeopardized the country's international
competitiveness, thereby hindering an improvement in exports and economic growth
overall.

The imposition of capital controls would have resulted in depreciation of the

internal RER from 0.4 per cent in 1988 to almost 5 per cent in 1996, compared to the
historical base. By contrast, the external RER would have marginally appreciated from
the historical base. As in other open developing countries, the world price and nominal
exchange rate play a vital role in determining the domestic tradable price in Thailand.
Thus, the impact of capital controls on external RER appreciation would have been
limited. The external RER would have appreciated by 0.4 per cent, compared to the
historical base between 1988 and 1996.
14

The increased risk assumption is based on the findings of the World Bank (cited in
McKibbin and Martin, 1998: p.14-5). They argue that the risk premium, measured by the
comparison of internal rate ofreturn on Thai government bonds (10 years) with that on US bonds
of similar maturity, increased from around 0.9 per cent before the crisis to a peak of about 4.5 per
cent after the crisis. Hence, risk/100 , which was on average around 1.5 per cent, is increased by 3
per cent to reach the risk premium at 4.5 per cent.
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Capital controls affect RERs through adjustment of the economy to the capital
shortage. Had capitaJ control measures been imposed, it would have lowered the amount
of net inflows of OCF as in figure 6.2. On average, between 1989 and 1996, net inflows
of OCF would have been reduced from those in the historical base by 68.3 per cent.

OCF would have continuously declined from the historical base, with the greatest
difference occurring in 1995- 96 at around 85 per cent from the historical base. As a
result, the domestic money supply would have been reduced, and the domestic interest
rate would have increased. The average level of domestic interest rate would have almost
doubled from that in the historical base during the period 1989-96, reaching its peak in
1995- 96, i.e. the nominal interest rate would have been almost four times higher than the
historical base (Figure 6.4 (I)).

The increased interest rate ansmg from capital controls would . have affected
domestic investment. Domestic investment would have continuously dropped from the
historical base during the period 1989-96 at 16 per cent per annum. In 1995-96, where
the deviation of interest rate between the historical base and the simulation would have
been largest, the magnitude of domestic investment would have declined by 23 per cent
from the historical base (Figure 6.4 (D)).

However, the adverse impact on domestic

investment would have varied across different sectors (Figure 6.4 (E)).

The largest

reduction of domestic investment would have been in the nontradable sector (-18 per cent
per annum). Manufacturing investment would have declined from 1.1 per cent in 198990 to -21. 7 per cent in 1996.

By contrast, there would have been an investment

expansion in the primary sector of 1.6 per cent per annum during this period.

The decline of domestic investment would have lowered aggregate demand from
the historical base that would have had further negative impacts on domestic
consumption and imports (Figure 6.4 (D)).

The reduction in imports would have

mitigated the negative effect of the interest rate increases on domestic demand for
tradable goods. Even though manufacturing imports exhibit larger income elasticity than
primary imports and would have been reduced at the larger scale, the net positive effect
on domestic demand for manufactured goods would have been lower. This is because of
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higher capital intensity of production in the manufacturing sector compared to the
primary sector. The adverse effect of capital shortage on production capacity would have
been larger in the manufacturing sector than the primary sector (Figure 6.4 (F)). This
would have had a more adverse effect on manufacturing exports.

During the period 1989-96, the primary sector would have experienced expansion
of production capacity leading to expansion of primary exports and stimulation of other
components of aggregate demand. During the first three years, production capacity of the
manufacturing sector would have expanded on average by 0.8 per cent per annum as a
result of positive effects from import reduction overwhelming an increase in the interest
rate. When the effect of capital controls became larger, production capacity would have
gradually declined. From 1992 to 1996, production capacity in the manufacturing sector
would have reduced from -1.5 per cent to -7.2 per cent. Hence, manufacturing exports
would have been increasing in the first · few years before declining. On average, during
the period 1989-96, manufacturing exports would have been 3 per cent · lower, while
primary exports would have been O. 7 per cent greater than the historical base.

The output reduction in the nontradable sector would have been far greater than in
the tradable sector (Figure 6.4 (C)). The output level in the nontradable sector would
have continuously reduced from -3 .1 per cent in 1989 to -12.2 per cent in 1996 (i.e. -9. 7
per cent per annum). In contrast, tradable output would have declined from 2.9 per cent
in 1989-91 to -2.8 per cent in 1996, compared with the historical base. The primary
sector would have experienced output expansion from 0.6 per cent in 1989 to 9.0 per cent
in 1996 (i.e. 4.8 per cent per annum), while manufacturing output would have declined
from 3.2 per cent in 1989-91 to -6.3 per cent in 1996 (i.e. -0.7 per cent per annum).
Overall, capital controls would have had a considerably negative effect on output.
Output would have dropped from -1.4 per cent in 1989 to -7.9 per cent in 1996, compared
to the historical base. On average, output would have declined from the historical base
by 5 .1 per cent every year after imposition of the capital controls.
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Different patterns of domestic demand changes for the three sectors would have
had an impact on domestic prices. The directional impacts would have been clear in the
primary and nontradable sectors.

That is, the price of primary products would have

increased from the historical base, whereas that of nontradable products would have
decreased (Figure 6.4 (B)). Where the manufacturing sector is concerned, its nature of
capital intensity would have led to a larger scale reduction in production capacity than in
demand during the period 1992-96. This would have enlarged excess demand in the
manufacturing sector so that the manufacturing price would have increased from the ·
historical base. . As a result, the internal RER would have significantly depreciated,
compared with the historical base, while the · external RER would have appreciated. In
addition, because of the considerable reduction in the nontradable price, the overall price
level as indicated by the implicit price deflator of consumption would also have
continuously declined. The annual average reduction would have been -1.51 per cent
during the period 1989-96.

Capital controls would have significantly reduced the current account deficit
(Figure 6.4 (J)).

The lower income level would have caused a reduction in imports.

Even though there would have been a negative effect on exports from the reduction in
investment and production capacity, its magnitude of reduction would tend to be smaller
than the reduction in imports. On average, during the period 1989-96, overall imports
would have dropped from the historical base by 6.4 per cent per annum while exports
would have reduced by only 1. 7 per cent per annum. Hence, the trade balance would
have improved.
payments.

In addition, the lower level of OCF would have reduced interest

As a result, the country's current account deficit would have been

considerably reduced.

On average, the current account deficit as a ratio of (nominal)

GDP would have decreased from the historical base by 42 per cent, reducing from 6.1 per
cent of the historical base to 3. 7 per cent after imposing capital control measures.

In addition, the capital controls would have reduced the state of economic
vulnerability in Thailand (Figure 6.4 (J)).

In particular, there would have been mild

improvement in the reserve adequacy. In 1996, the ratio of foreign exchange reserves to
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stock of OCF, which would be approximated by the cumulative summation of OCF
from 1988- 96, would have been 4 7 per cent, increasing from the level in the historical
base at 45 per cent. Nonetheless, capital controls would have reduced the risk of bank
exposure remarkably.

The degree of financial fragility as measured by the ratio of

private domestic credit to (nominal) GDP would have remarkably and continuously
decreased. In 1996, it would have dropped from the historical base by 30 per cent.

In sum, the capital controls would have avoided only the persistent internal

RER appreciation while external RER would still have appreciated persistently.
Consequently, total exports and output would have declined from the historical base even
though the current account deficit and the state of economic vulnerability would have
significantly declined.

Figure 6.4: A Pegged Exchange Rate Regime with Capital Controls
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A Freely Floating Exchange Rate Regime with Capital Liberalization

Given debate on the alternative .approaches to the formulation of exchange rate
expectations, this scenario is further divided into two sub-scenarios.

The first sub-

scenario assumes that market participants perform with backward-looking expectations.
The second sub-scenario assumes forward-looking ·expectations.

Under the flexible exchange rate regime, the nominal exchange rate is
simultaneously determined by the domestic interest rate, external balance components,
and exchange rate expectations. The degree of nominal exchange rate flexibility can
affect the internal and external RERs through two broad channels. The first is through
the effect of nominal exchange rate changes that directly affect domestic prices. In the
second, changes in the nominal exchange rate affect several components in the economy,
such as aggregate demand, external balance, production capacity, and demand for labour
that eventually have effects on prices and RERs. However, given wage-price rigidity in
the short run, changes in RERs are likely to be dominated by the nominal exchange rate
changes (Montiel, 2003).
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6.2.2.1 Backward-looking Expectations

Had Thailand pursued the freely floating regime since 1988, the Thai baht would
have appreciated persistently (Figure 6.5 (A)).

The exchange rate would have

appreciated from 25.7 baht to the US dollar in 1987 to 18.9 baht to the US dollar in 1995
and then slightly depreciated to 19.1 baht to the US dollar in 1996. On average, the
exchange rate would have appreciated by 16 per cent per annum from the historical base.
During the period 1988-95, the directional change of exchange rate would have been
dominated by the presence of net capital inflows, thereby producing the currency
appreciation.

As a result, the internal RER would have appreciated from the historical base
throughout the simulation period (Figure 6.5 (B)). The appreciation of internal RER
would have come from appreciation of the exchange rate and the different degree of
exchange rate pass-through.

In general, the currency appreciation would have had a

negative effect on the domestic price level. The effect is smallest in the nontradable
sector and largest in the primary sector, owing to the lowest and highest degree of
exchange rate pass-through, respectively (Figure 6.5 (D)). 15 Commencing in 1993, a
mild depreciation of the internal RER, compared to the previous period, would have
resulted from a reduction of excess demand in the nontradable sector that would have
lowered the nontradable price. All in all, the pattern of internal RER reflects that the
freely floating exchange rate regime under adaptive expectations would not have been
able to avert persistent internal RER appreciation and a boom in the nontradable sector.

The external RER would also have appreciated, by an average 3. 5 per cent, from
the historical base throughout the simulation period (Figure 6.5 (B)). The main factor
behind this appreciation is that the degree of exchange rate pass-through is not perfect in
the tradable price. That is, a percentage change in the exchange rate would have resulted
in a less than one percentage change in the domestic tradable price within the considered
period. The slight depreciation of external RER compared to the previous period from
15

See details about the different effects of exchange rate on prices in Chapter 5.
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1992 onwards would have resulted from the decline in excess demand for the tradable
sector that would have reduced the tradable price. However, the appreciation of external
RER compared with the historical base shows that the freely floating exchange rate
regime under adaptive expectations would not have averted the persistent external RER
appreciation.

On the demand side, the currency appreciation would have negatively affected
exports (Figure 6.5 (G)). Total exports would have declined from the historical base by
4.8 per cent during the period 1988-96, compared with their level at the historical base.
The decline in manufacturing exports would have been the major contribution to total
export decline because they are more sensitive to changes in both exchange rate and
production capacity.

16

On average, primary and manufacturing exports would have

declined by 2.5 and 8.2 per cent, respectively (Figure 6.5 (J)). This would have had an
adverse effect on other components · of aggregate demand, namely investment,
consumption and imports through .the reduction in income level.

In particular, the

reduction in investment would have reduced production capacity, and that would
simultaneously have

negatively

affected

exports.

On

average,

primary

and

manufacturing investments would have reduced by 1. 5 and 6. 9 per cent per annum,
respectively. The production capacity in the manufacturing sector would have declined
by more than that in the primary sector (Figure 6.5 (I)).

Even though currency appreciation would have encouraged imports, the reduction
in aggregate demand would have generated a negative income effect on the demand for
imports (Figure 6.5 (G)).

Compared to the historical base, total imports would have

declined by 3.2 per cent during the period 1988-96. Because of the smaller income
elasticity1

16

7

,

the decline of primary imports would have been slightly less than that of

Long-run price elasticities of primary and manufacturing exports are 1.1 and 1.3,
respectively (See details in Chapter 5).
17
Short-run income elasticities of primary and manufacturing imports are 1.18 and 1.52,
respectively while long-run income elasticities are 1 and 1.6, respectively (See details in Chapter
5).
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manufacturing imports. Between 1988 and 1996, primary and manufacturing imports
would have been respectively, 2.9 and 3.8 per cent a year, lower than the historical base.

As a result, during the period 1988-96, primary and manufacturing output would
have reduced by 2.9 and 5.9 per cent per annum, respectively (Figure 6.5 (F)).
Consequently, tradable output would have declined by 4.9 per cent per annum during this
period (Figure 6.5 (E)). The adverse effect of the overall economic slowdown would
have negatively affected the nontradable sector.

However, because of the currency

appreciation, the lesser reduction of the nontradable price, compared with that of the
tradable price, would still have tilted domestic resource allocation in favour of the
nontradable sector. Thus, the reduction of nontradable output would have been less than
that of tradable output. Nontradable output would have reduced from the historical base
by 3.5 per cent during the period 1988-96. All in all, with the reduction in both tradable
and nontradable output, the GDP level would have been lower than the historical base by
4.1 per cent per annum during this period (Figure 6.5 (E)).

Where inflation is concerned, the domestic price as measured by the implicit price
deflator of consumption would have declined by 11.3 per cent from the historical base
(Figure 6.5 (C)). Pursuing a freely floating regime would have improved the current
account balance in spite of currency appreciation. 18 This would have been in line with
the J-curve phenomenon. Even though the volume of exports would have declined due to
currency appreciation, the volume of imports would have been restrained as a result of
the negative income effect from the overall economic slowdown. While the import price
was also higher than the export price during the simulation period, the decline in import
value would have been greater than that in export value. Thus, the trade balance would
have improved as a result of currency appreciation. 19 In addition, short-term capital
flows ( OCF$) would have declined by around 41 per cent from the historical base during
the period 1988- 96 (Figure 6.5 (M)). This would have reduced interest payments in
terms of domestic currency, thereby improving the service account balance. As a result,
18

This would have been an exception in 1988 where the income effect would not have
dominated the price effect in import functions.
19
The J-curve phenomenon in Thailand is also found in Vines and Warr (2003).
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the current account deficit as a per cent of (nominal) GDP would have considerably
reduced from the historical base (Figure 6.5 (M)). In 1995-96, it would have declined
from 8 .1 per cent of the historical base to 5.4 per cent.

In sum, if Thailand had pursued the freely floating exchange rate under a

circumstance where private agents form their currency expectations adaptively, the
persistent appreciation of both internal and external RERs would not have been averted.
Resources would still have been relatively concentrated in the nontradable sector, while
exports and output would have been lower than the historical base. The improvement in
the current account balance would have mainly come from the reduction in income (i.e.
overall economic slowdown) rather than improvement in international competitiveness.

Figure 6.5: A Freely Floating Exchange Rate Regime with Adaptive Expectations
A) Nominal exchange rate
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J) Exports and imports
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6.2.2.2 Forward-looking Expectations

In this sub-scenario, economic agents form their expectations of future exchange
rate by looking forward to what the exchange rate would be in the following period rather
than solely relying on the historical data. As mentioned in Section 6.1.2, changes in the
expectation formulation of the exchange rate can be regarded as the higher developmental
level of the foreign exchange market in Thailand, compared with the previous subscenano.
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The major impact of this alternative form of expectations is on exchange rate
changes. When the exchange rate exhibits a downward trend (i.e. et-I 2 et 2 et+i ), the
forward-looking expectations would result in a greater degree of exchange rate
appreciation.

When the exchange rate in the following period would be expected to

appreciate further as happened during the period 1988-94, the cost of foreign borrowing
would become lower for agents with forward-looking expectations (Figure 6.5 (A)).
Other things being equal, this would induce more capital inflows, exerting pressure on
the currency to appreciate.

The same rationale can be applied to explain when the exchange rate _exhibits an
upward trend (i.e. et-1

~

et ~ et+i ) as occurred in 1995-96.

Economic agents with

forward-looking expectations would have reduced foreign borrowing because the cost
would have increased. Hence, the exchange rate on the upward trend would have been
even higher than in the case of backward-looking expectations. In this sub-scenario, the
nominal exchange rate would have appreciated from 25. 7 baht to the US dollar in 1987 to
18.9 baht to the US dollar in 1995 and 22.2 baht to the US dollar in 1996. On average,
the exchange rate would have appreciated by 23 per cent from the historical base during
the period 1988-96 (Figure 6.5 (A)).

The effect of changing the expectation formulation on the exchange rate would
have had considerable influence on the pattern and magnitude of internal and external
RERs (Figure 6.6 (A)). The internal RER would have appreciated from the historical
base by 3.7 per cent in 1988 and 7.5 per cent in 1990. Since then, the degree of the
internal RER appreciation would have gradually declined compared to the historical base.
In 1996, it would have depreciated from the historical base by 2.4 per cent. Compared to

the previous sub-scenario (backward-looking expectations), the turning point where the
degree of internal RER appreciation would have declined (compared with the historical
base) would have been reached more quickly in this sub-scenario (Figure 6.7 (A)). This
turning point implies that the incentive to allocate resources into the nontradable sector
would have declined compared with the previous period. Thus, the freely floating regime
with a certain degree of forward-looking expectations would have begun to slow down
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the boom in the nontradable sector faster than that with adaptive expectations. From
1990 onwards, more resources would have been shifted towards the tradable sector,
compared with the previous period, and the persistent internal RER appreciation would
have been averted.

The external RER would have appreciated from the historical base during the
period 1988- 94 by 5.8 per cent.

There would have been a decrease in the rate of

appreciation after 1990 (Figure 6.6 (A)). During the period 1995-96, the external RER
would have been depreciated from the historical base by 3.9 and 12.0 per cent,
respectively, reflecting an improvement in international competitiveness.

The external RER appreciation during the period 1988-94 would have resulted in
declines in exports that further negatively affected other components of aggregate
demand (Figure 6.6 (F)).

As a result," total output would have contracted from the

historical base by 4.4 per cent during this period. The magnitude of output reduction in
this sub-scenario would have been larger than in the previous scenario (backward-looking
expectations) because of the greater degree of appreciation . . During the period 1995-96
where the external and internal RERs would have depreciated from the historical base,
output would have been higher than its historical base levels by 0.5 per cent and 10.3 per
cent, respectively (Figure 6.6 (D)).

In terms of sectoral output, during the period 1988-90, the reduction in

nontradable output from the historical base would have been less than in tradable output
(Figure 6.6 (D)). After that, the percentage reduction from the historical base of the
nontradable output would have been larger than that of tradable output. Hence, the boom
in the nontradable sector would have gradually slowed. In 1995-96, nontradable output
would have increased from the historical base by 2.8 per cent, while tradable output
would have increased by 8.8 per cent. The pattern of sectoral output would have been
consistent with changes in the pattern of internal RER.
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In the tradable sector, changes in output would have come mainly from

manufacturing (Figure 6.6 (E)). During the period 1988-94, manufacturing output would
have declined by 9.1 per cent and primary output by 4.6 per cent, resulting in a 7.3 per
cent decline in total tradable output.

In 1995-96 where tradable output would have

increased from the historical base by 8.8 per cent, manufacturing and primary output
would have deviated from the historical base by 12.9 and -3.1, respectively. Because of
the lower price elasticity in primary exports than in manufacturing exports, when the
currency depreciated, manufacturing exports would have tended to reap greater benefits
than primary exports.

Under this sub-scenario, the current account deficit would have improved from
the historical base. On average, during the period 1988-96, the current account deficit as
a percentage of GDP would have declined from the historical base by 30 per cent,
compared to 18 per cent in the previous ·sub-scenario (Figure 6.6 (J)). The effect on the
current account balance is the I-curve phenomenon as discussed in the previous subscenano.

For the dollar value of OCF$ , during the period 1988-96, it would have

declined on average from the historical base by 32 per cent, compared with 41 per cent in
the previous sub-scenario. The greater magnitude of OCF$ in this sub-scenario would
have resulted from the further expected currency appreciation as occurred during the
period 1988-94.

Thus, the cost of foreign borrowing would have become lower for

agents with forward-looking expectations, thereby inducing more capital inflows. Where
inflation is concerned, the domestic price as measured by the implicit price deflator of
consumption would have reduced by 19.0 per cent, compared with 11.3 per cent in the
previous sub-scenario (Figure 6.6 (B)).

A comparison between these two alternative forms of expectations for private
agents indicates that the persistent RERs appreciation would have been averted when
economic agents were forward looking to what the exchange rate would be in the
following period, rather than relying solely on historical data (Figures 6.7 (A) and (B)).
The nontradable boom would have been avoided, resources would have been relatively
geared more towards tradables, and exports would have been higher, compared to the
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historical base (Figures 6.7 (C) and (D)). In other words, the stage of development in the
foreign exchange market is the key factor in determining how fast the market mechanism
works.

However, having forward-looking expectations would have led to a greater

degree of fluctuations in key variables, e.g. RERs, GDP, and domestic prices, that would
call for concern.

For example, the variance of total output and price changes in the

forward-looking manner would have been 39.4 and 69 per cent of the historical base,
respectively, compared to 1.8 and 51 in the adaptive expectations.

Figure 6.6
A Freely Floating Exchange Rate Regime with Forward-looking Expectations
A) RERs

B) Domestic prices
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Figure 6.7
Key Comparisons between Backward- and Forward-looking Expectations
A) Internal RER

B) External RER
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A Managed Floating Exchange Rate Regime

The key difference between the managed floating exchange rate regime and the
freely floating regime (previous scenario) is the degree of exchange rate variations. In
this scenario, as in the freely floating regime, the exchange rate is changeable, depending
on demand for and supply of foreign exchange. Nevertheless, the exchange rate is not
necessarily a market-clearing one, and changes in foreign exchange reserves are not
necessarily zero. In this scenario, four sub-scenarios are created by altering exchange
rate expectations and imposing capital control measures. The analysis commences with
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the case where the expectation formulation is backward-looking without capital controls
(Scenario 6.2.3 .1 ); capital controls are then incorporated under this regime (Scenario
6.2.3.2). The expectation formulation is changed from backward-looking to forwardlooking expectations (Scenario 6.2.3.3); and capital controls are then incorporated under
this form of expectation (Scenario 6.2.3 .4).

6.2.3.1 Backward-looking Expectations without Capital Controls

In a context where economic agents formed expectations of the future exchange

rate from historical data, the managed floating regime would have resulted in currency
appreciation from the historical base throughout the simulation period. The exchange
rate would have appreciated from 25.7 baht to the US dollar in 1988 to 21.3 baht to the
US dollar in 1995. In 1996, it would have depreciated from the level in 1995 to 22.4 baht
to the US dollar.

The major departure between this scenario and Scenario 6.2.2.1

(described as the freely floating regime) would have been a lower magnitude of exchange
rate appreciation (Figure 6.8 (A)).

Over the simulation period, the exchange rate

appreciation would have averaged out at 10 per cent from the historical base, compared
to 16 per cent in Scenario 6.2.2.1. The lower degree of exchange rate appreciation in this
scenario is because under the managed floating regime, the monetary authorities would
have been allowed to intervene in the foreign exchange market to attain positive reserve
changes. Besides, the monetary authorities would have been allowed to use the nominal
interest rate to influence the movement of exchange rate to attain the external RER target.

Both internal and external RERs would have appreciated from the historical base,
but the magnitude of such appreciations would have been lower than that in Scenario
6.2.2.1 (Figures 6.8 (B) and (C)). The magnitude of internal RER appreciation from the
historical base would have increased from 0.8 per cent in 1988 and reached a peak of 3.1
per cent in 1992. From then on, the magnitude would have declined to 1.5 per cent in
1996. The average appreciation from the historical level would have been 2.2 per cent
between 1988 and 1996, compared to 3.6 per cent in Scenario 6.2.2.1.

The smaller

magnitude of appreciation implies that the persistent internal RER appreciation and the
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relative boom in the nontradable sector would have been moderated by pursuing the
managed floating regime.

Similarly to the internal RER, the magnitude of external RER appreciation from
the historical base would have been lowered, compared to Scenario 6.2.2.1 (Figure 6.8
(C)). The external RER would have appreciated from the historical base and reached a
peak of 3.0 per cent in 1991. From 1992 onwards, the degree of appreciation would have
gradually lessened. Eventually, in 1996, the external RER under this regime would have
slightly depreciated from the historical base by 1.5 per cent. The average deviation from
the historical level would have been -1.8 per cent over the simulation period, compared
with -3.5 per cent in Scenario 6.2.2.1.

Since there would not have been any major difference in the impacts on internal
and external RERs between the freely floating and managed floating regimes, except for
the lower magnitude under the latter, their directional impact on other macroeconomic
factors would have been more or less the same. That is, the quantity of total exports
would have declined from the historical base (Figure 6.9 (G)). This decline would have
affected other components in the aggregate demand, namely investment, consumption,
and imports, through changes in income level (Figures 6.9 (F) and (G)). As a result,
overall output would have dropped from the historical base (Figure 6.9 (D)).

There

would have been output reduction in both tradable and nontradable sectors, but the
magnitude of reduction would have been greater in the former (Figure 6.9 (E)). The
managed floating regime would have resulted in a decline in the implicit price deflator of
consumption and an improvement in the current account balance, compared to the
historical base (Figure 6.9 (C) and (I)). Pursuing the managed floating regime would
have reduced the amount of OCF$(Figure 6.9 (I)). However, the magnitude of changes
in these macroeconomic variables would have been lower than those under scenario
6.2.2.1 .
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6.2.3.2 Backward-looking Expectations with Capital Controls

The imposition of capital controls, which results in an increase in risk for foreign
investors, would have lowered the dollar value of OCF$ by 7. 0 per cent, compared to that
under Scenario 6.2.3.1 (Figure 6.9 (I)). As a result, the exchange rate under this scenario
would have appreciated less than under Scenario 6.2.3.1 (Figure 6.9 (A)). Both internal
and external RERs would probably have appreciated less, compared to those in scenario
6.2.3.1 (Figure 6.9 (A)).

In addition, the capital controls would have increased the

interest rate, so that aggregate demand would have declined. Due to the fact that the
nontradable price is more responsive to domestic demand than the tradable price, this
would have reinforced the effect of exchange rate changes on the internal RER.
Nevertheless, the net effect on aggregate demand would have been ambiguous.

The

positive effect of output under this regime compared to that under Scenario 6.2.3.1 would
have meant that the positive effect of the relatively greater currency depreciation would
have tended to dominate the negative effect of the relatively high interest rate (Figure 6.9
(D)).

Where the internal RER is concerned, pursuing the managed floating regime with
capital controls would have reduced the degree of RER appreciation from the historical
base (Figure 6.9 (B)). · Between 1988 and 1996, the internal RER appreciation would
have been 0.8 per cent, compared with 2.2 per cent in Scenario 6.2.3.1. The Internal
RER would have appreciated from the historical base until 1994. From 1995-96, the
internal RER would have slightly depreciated from the historical base. This is in contrast
to Scenario 6.2.3.1 where the internal RER would have appreciated from the historical
base throughout the whole simulation period.

Hence, the managed floating regime

associated with capitai controls would have been more effective in avoiding the persistent
internal RER appreciation and moderation of the nontradable boom under backwardlooking expectations.

During the period 1988-93, the external RER would still have appreciated from
the historical base, but the magnitude would have been lower than that in Scenario 6.2.3.1
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(Figure 6.9 (B)). The magnitude of external RER appreciation would have been around
1.2 per cent during the period 1988- 93.
depreciated from the historical base.

In 1994--96, the external RER would have
Hence, the lower degree of external RER

appreciation would have reflected an improvement in the country's international
competitiveness. Compared to Scenario 6.2.3.1, the managed floating regime associated
with capital controls would have reduced any adverse effect on total exports and output
(Figures 6.9 (D) and (G)).

Since there would have been a relatively higher degree of currency depreciation in
this scenario than Scenario 6.2.3.1, inflation and current account balance would have
been worse off in this scenario. The implicit price deflator of consumption, which would
have been lower than the historical base by 3. 7 per cent, would have been higher than that
in Scenario 6.2.3.1 (i.e. 7.6 per cent lower than the historical base) (Figure 6.9 (C)).
Similarly, the current account deficit as a·per cent of (nominal) GDP would have declined
from the historical base by 4.9 per cent, compared to 6.8 per cent in Scenario 6.2.3.1
(Figure 6.9 (I)).

In sum, the managed floating regime with capital controls would have increased
the effectiveness in avoiding the persistent RERs appreciation, compared to the managed
floating regime per se, when economic agents form their expectations of the future
exchange rate from the historical data.

The relative boom in the nontradable sector

would have been reduced, while total exports and output would have increased from the
historical base, particularly in 1995-96.
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Figure 6.8
Key Comparisons between Freely Floating (F) and Managed Floating (MF) Regimes
(Backward-looking Expectations)

A) Nominal exchange rate

B) Internal RER
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Figure 6.9
A Managed Floating Regime (Backward-looking Expectations) with (MFC) and without
Capital Controls (MF)
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F) Consumption and investment
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6.2.3.3 Forward-looking Expectations without Capital Controls

Changing exchange rate expectations from backward- to forward-looking would
have altered the pattern of the exchange rate, compared to scenario 6.2.3 .1 (Figure 6.9
(A)). As mentioned in Scenario 6.2.2 (the freely floating regime), in a context where
economic agents form their currency expectations by taking into account some future
information, the magnitude of exchange rate fluctuations would have been greater. That
is, during the period 1988-94, when the exchange rate would have exhibited an
appreciation trend, the exchange rate in this sub-scenario would have appreciated more .
than that in Scenario 6.2.3.1 (Figure 6.9 (A)). In contrast, during the period 1995-96,
when depreciation occured, it would have depreciated more in this sub-scenario. Such
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changes would have generated a different level of both internal and external RERs from
Scenario 6.2.3.1.

Associated with a greater degree of currency appreciation

(depreciation), both internal and external RERs in this sub-scenario would have exhibited
more appreciation (depreciation) than those in Scenario 6.2.3.1.

Hence, the different

patterns of all variables of interest between this sub-scenario and Scenario 6.2.3 .1 would
have to some extent been similar to those observed from the comparison between
Scenarios 6.2.2.1 and 6.2.2.2. For example, when appreciation (depreciation) took place,
exports and output would have experienced the larger adverse (positive) effect.

Another key outcome from altering exchange rate expectations from backward- to
forward-looking is that the turning point where the degree of internal RER appreciation
from the historical base starts to decline, takes place sooner in this sub-scenario than
Scenario 6.2.3.1. Such turning around has an impact on the role of exchange rate in
rectifying persistent appreciation and resource allocation. The faster the turning around
period, the quicker the exchange rate does its role.

Compared to Scenario 6.2.2.2 (the freely floating regime), the degree of exchange
rate appreciation under the managed floating regime would have been lower (Figure 6.10
(A)) because the monetary authorities would have been allowed to intervene in the
foreign exchange market to attain positive reserve changes.

Besides, the monetary

authorities would have been allowed to use the nominal interest rate to influence the
movement of the exchange rate to attain the externatRER target.

Hence, both internal and external RERs would have noticeably appreciated by a
lesser magnitude than Scenario 6.2.2.2, except in 1995-96 (Figures 6.10 (B) and (C) ).
The internal RER would have depreciated from the historical base by 2.6 per cent in
1996, which is close to that in Scenario 6.2.2.2 (2.4 per cent depreciation from the
historical base). The external RER would have depreciated in 1995-96 by 3.0 and 8.2
per cent, respectively, compared to 3.9 and 12.0 per cent in Scenario 6.2.2.2.

The

exception in these two years is due to the presence of an external RER target in the policy
rule. The external RER in these years would have been likely to be greater than the
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target level (i.e. the 1988 external RER). Thus, the policy rule would have slowed down
changes in nominal exchange rate through an adjustment of nominal interest rate. The
exchange rate in this sub-scenario would have depreciated from its value in the previous
period less than it would have done in Scenario 6.2.2.2.

In 1995-96, the nominal

exchange rate would have depreciated from the previous period by 8. 8 per cent,
compared to 12.9 per cent in Scenario 6.2.2.2 (Figure 6.10 (A)).

Because the major difference in impact on internal and external RERs between
the freely floating regime (Scenario 6.2.2.2) and this regime would have mainly been the
lower magnitude of appreciation in the latter, the directional impact on other
macroeconomic factors would have been more or less the same. However, the magnitude
of change in these macroeconomic variables in this sub-scenario would have been lower
than those under scenario 6.2.2.2. The only exception in the experiment is in 1995-96,
when the external (internal) RER . depreciation in this sub-scenario would have been
lower than (closer to) that in Scenario 6.2.2.2.

6.2.3.4 Forward-looking Expectations with Capital Controls

The imposition of capital controls, which results in an increase in the country's
risk for foreign investors, would have lowered the dollar value of OCF$ by 6 per cent,
compared to that under Scenario 6.2.3.3 (Figure 6.11 (H)). 20 As a result, the exchange
rate and interest rate in this scenario would have been higher than those in Scenario
6.2.3.3 (Figures 6.9 (A) and 6.11 (G)).

Because of the greater degree of currency

depreciation, the internal and external RERs would have depreciated relatively more than
those in scenario 6.2.3.3 (Figure 6.11 (A)). On average, during the period 1988-96, the
internal and external RERs would have deviated from the historical base by -0.9 and 0.2
per cent, respectively, compared to -2.2 and -1.0 per cent in Scenario 6.2.3.3.

20

The percentage reduction of OCF$ between Scenario 6.2.3.3 and 6.2.3.4 (forwardlooking expectations) is lower than that between Scenario 6.2.3.1 and 6.2.3.2 (backward-looking
expectations). This implies that, with the same increased level of the country ' s risk, the
effectiveness of capital controls under forward-looking expectations would have been less than
that under backward-looking expectations.
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Interestingly, during the period 1995-96 when the exchange rate would have
considerably depreciated, imposing capital controls with the managed floating regime
would have created a negative effect on RERs. Since the managed floating regime per se
would have resulted in considerable currency depreciation, imposing capital controls
would have become less necessary. Even though the exchange rate would have further
depreciated after imposing capital controls, there would have been an increase in excess
demand (i.e. demand would have grown faster than capacity), and a considerable increase
in domestic prices in both tradable and nontradable goods.

All in all, _in 1996, the

external RER in this sub-scenario would have appreciated more, compared to that in

Scenario 6.2.3.3 (no capital controls). As well, there would not have been a difference in
the internal RER between these two sub-scenarios. Hence, the positive effect on output
would have been reduced. Deviation from the historical base would have been more or
less the same between scenarios 6.2.3.3 (no capital controls) and 6.2.3A (capital controls).

Figure 6.10
Key Comparisons between Freely Floating (F) and Managed Floating (MF) Regimes
(Forward-looking Expectations)
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D) Output

C) External RER
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Figure 6.11
A Managed Floating Regime (Forward-looking Expectations) with (MFC) and without
Capital Controls (MF)
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E) Consumption and investment

F) Exports and imports
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6.3 Inter-scenario Comparisons
This section aims to provide a broad comparison of the outcomes of the various policy
simulation experiments. Table 6.1 provides the major findings of each policy simulation
experiment, with emphasis on effects on resource allocation (reflected by the internal
RER and share of tradable output), international competitiveness (reflected by the

external RER and exports) and key macroeconomic variables, i.e. output, inflation,
current account deficit, and output and price fluctuations. 21 Four key inferences can be
drawn from the comparisons.
21

Fluctuation is measured by the variance of changes as a per cent of the historical base

Table 6.1: Summary of Major Findings under Alternative Simulation Experiments, 1988-1996
Resource allocation

Scenarios
Internal RER **
(Deviations from base)

1988-96

1995-96

Historical base
Scenario 6.2.1:Capital controls

Tradable output
. share (per cent)

International competitiveness .
Manufacturing output
share (per cent)

1988- 96

1995-96

.1988-96

1995-96

41.4

40.6

28.3

29.8

External RER **
·(Deviations from base)

1988-96

1995-96

Export level
(Deviations from base) .

1988-96

1995-96

Real export growth
(per cent)

1988- 96

1995- 96*

14.2

5.0

2.9

4.5

46.1 .

46.0

30.3

31.2

-0.4

~0.7

-1.7

-4.8

11.8

3.2:

- Scenario 6.2.2.1: Backwardlooking expected exchange rate

-3.6

-4.2

40.2

39.3

27.2

28.7 ·

-3.5

.,2_9

-4.8

-5.5

13.6

5.7

- Scenario 6.2.2.2: Forwardlooking expected exchange rate

-4.6

0.4

40.5

42.1

27.6

31.8

-2.8

7.9

-5.0

4.0

15.1

12.3

Scenario 6.2.2: Freely floating
regime

' ·

Scenario 6.2.3: Managed
floating regime
- Scenario 6.2.3.1: Backwardlooking expectations and no
capital controls

-2.2

-1.9

40.7

40.0

27.6

29.5

-1.8

0.0

-2.8

-1.6

14.1

6.3

- Scenario 6.2.3.2: Backwardlooking expectations with
capital contTols

-0.8

0.9

41.2

40.8

.28.1

30.4

0.03

3.5

-0.6

2.8

14.7

7.0

- Scenario 6.2.3.3: Fo1wardlooking expectations and no
capital controls

-2.2

1.2

41.0

42.1

28.0

31.6

-1.0

5.6

-2.2

3.8

14.9

9.4

- Scenario 6.2.3.4: Forwardlooking expectations with
capital controls

-0.9

2.0

41.2

41.5

28.2

31.2

0.2

5.3

-0.5

4.8

14.9

8.0

(contd.)

N
00

Vl

Table 6.1 (contd.)
GDP level
(Deviations from base)

1988-96

1995-96

Historical base
Scenario 6.2.1:Capital controls

Prices & Inflation

GDP

Scenarios

GDP growth
(per cent)

1988-96

1995-96

9.5

7.6

Price level
(Deviations from base)

1988-96

1995-96

Current account

Inflation
(per cent)

Fluctuations

(per cent of nominal
GDP)

· Output

. Prices

'1988-96

1995-96

1988-96

1995-96

·1988-96

·1995-96

4.8

5-A

-6.1

-8.1

-5.1

~7.6

7.9

6.0

-1.0

-2.2

4.7

4.6

-3.7

-3.8

3.9

0.2

- Scenario 6.2.2.1: Backwardlooking expected exchange rate

-4.2

-4.4

9.0

8.6

-11.3

-20.3

2.1

2.5

-4.9

-5.4

1.8

51.1

- Scenario 6.2.2.2: Forwardlooking expected exchange rate

.-4.4

5.4

10.7

16.1

-19.0

-24.6

1.9

8.9

-4.0

-4.4 '

39.4

68.9

- Scenario 6.2.3.1: Backwardlooking expectations and no
capital controls

-2.2

-0.6

9.6

9.5

-7.6

-12.3

3.3

4.7

-5.6 ·

-7.0

1.5

18.1

- Scenario 6.2.3.2: Backwardlooking expectations with
capital contra ls

0.0

4.1

10.2

10.5

-3.7

-3.8

4.6

6.7

-5.8

-7.6

6.8

3.1

- Scenario 6.2.3.3: Forwardlooking expectations and no
capital controls

-1.8

4.1

10.3

12.6

-10.0

-13.1

3.6

6.7

-5.3

· -6.3

14.1

20.2

- Scenario 6.2.3.4: Forwardlooking expectations with
capital controls

0.1

5.6

10.4

11.4

-4.8

-4.5

4.7

7.5

-5.7

-7.3

11.9

5.7

Scenario 6.2.2: Freely floating
regime

Scenario 6.2.3: Managed
floating regime

Notes: *Real export growth would have become negative in 1996 only in the case of capital controls. It would have been 13.7 per cent and-:7.3 per cent
in 1995 and 1996, respectively, compared to 15.4 and -5.5 in the historical base.
·
** Positive (negative) value reflects the depreciation (appreciation) from the historical base.

t,...)
(X)

~
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Firstly, imposing capital controls with the pegged exchange rate regime would
have had a significant impact on rectifying persistent internal RER appreciation and
improving resource allocation. Shares of tradable and manufacturing output would both
have increased from the historical base. Nevertheless, this policy choice would not have
improved international competitiveness. The persistent external RER appreciation would
not have· been averted, and export value and growth would have declined. In particular,
.the decline in export growth from the historical base in 1996 would have been sharper
and imposing capital controls would have had a considerable adverse effect on economic
growth. Both GDP level and growth would have declined the most among these three
key simulations.

Secondly, the freely floating exchange rate regime could have been used to rectify
both persistent internal and external RERs appreciation. However, the ability to rectify
such persistent appreciation would depend on the developmental level of the foreign
exchange ( and financial) market. In the simulation experiment, this is reflected by the
expectation formulation of exchange rate.

Within the lower developmental level, i.e.

backward-looking expectations, the freely floating regime would not have been able to
rectify both persistent internal and external RERs appreciation. Shares of tradable and
manufacturing output would have decreased from the historical base. In addition, even
though e·x port growth would have been positive in 1995-96, the decline in export level
from the historical base would have been sharpest among these three key simulations. By
contrast, at a higher level of developmental stage of foreign exchange ( and financial)
market, where agents form exchange rate expectations with a considerable degree of
forward-looking, the freely floating regime would have been able to rectify both
persistent internal and external RERs appreciation.

Even if Thailand had a more mature foreign exchange ( and financial) market,
there would have been adverse effects associated with pursuing the freely floating regime
that calls for concern.

First, the tradable sector would have contracted significantly

during the first few years when the currency would have appreciated significantly. This
would have led to an appreciable decline in the level and growth of GDP. Second, this
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regime would have created significant fluctuations in output and domestic pnces.
Variances of the percentage deviation from the historical base of output and prices would
have been highest in this scenario.

Thirdly, where the foreign exchange ( and financial) market is not well developed,
the combination of a managed floating regime with some degree of capital controls seems
to perform well in rectifying both persistent internal and external RERs appreciation and
in moderating any possible adverse effects to the economy.

Shares of tradable and

manufacturing output would have increased from the historical base since 1993,
particularly in 1995- 96. The export level and growth would also have increased during
this period.

In addition, it would have helped reduce variations in domestic prices.

However, as in the first simulation, this regime is based on the assumption that there is no
implementation problem of imposing capital controls as well as no negative side effect.
If these assumptions do not hold, it will reduce the benefits from this regime discussed
above, and the net benefit is ambiguous.

Finally, the managed floating regime would have rectified the weak points of the
freely floating regime, while maintaining the benefits from allowing the nominal
exchange rate to be flexible, only if Thailand had a mature foreign exchange ( and
financial) market.

Shares of tradable and manufacturing output would have increased

from the historical base since 1990, particularly in 1995-96. Export level and growth
would have increased from the historical base, and been clearly noticeable in 1995-96.
In addition, the export and output loss in the first few years of pursuing this regime would
have been significantly less than under the freely floating regime. The fluctuations of
both output and prices would have been considerably reduced.

While under the

considerably high developmental level of the foreign exchange (and financial) market,
the managed floating exchange rate regime per se would have efficiently been able to
rectify the nontradable boom and export slowdown. Implementing capital controls would
not have had a major improvement in all the aspects discussed, but would have led to an
increase in inflation (through nominal exchange rate depreciation), particularly during the
period 1995- 96.

When implementation problems and potentially negative side effects
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are taken into consideration, pursuing the managed floating regime without capital
controls seems preferable to that with capital controls.

6.4 Conclusions
This chapter has examined the role of the exchange rate regime and capital account
opening in creating the persistent RERs appreciation in the lead-up to the 1997 currency
crisis, based on the experience of Thailand. Three key policy simulation experiments
have been undertaken during the period 1988-96 through the macroeconomic model
developed in Chapter 5. These three simulations are composed of the imposition of
capital (inflows) controls under the pegged exchange rate regime, the freely floating
exchange rate regime with capital liberalization, and the managed floating exchange rate
regime with and without capital (inflows) controls.

The key finding is that both the pegged exchange rate regime and the accelerated
capital account opening were the cause of the persistent RERs appreciation in the lead-up
to the 1997 crisis. On the one hand, the accelerated capital account opening caused the
persistent internal RER appreciation and the boom in the nontradable sector. On the
other hand, the pegged exchange rate regime constrained market-driven external RER
adjustment, resulting in its persistent appreciation.

We also found that capital controls under the pegged exchange rate regime would
have rectified only the persistent internal RER appreciation, but would not have avoided
or moderated the persistent external RER appreciation. By contrast, the freely floating
exchange rate regime only with a high developmental level of foreign exchange ( and
financial) market would have been able to rectify both persistent internal and external
RERs appreciation, particularly during the period 1995-96. However, it would have
generated output and price fluctuations.

The managed floating regime, in which

monetary authorities have a view on the desired level and path of real and nominal
exchange rates, would have helped reduce these adverse effects while retaining the
benefits from exchange rate flexibility.

When the foreign exchange (and financial)
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market is still not well developed, capital control measures could be beneficial to ensure
smooth functioning of the managed floating regime.

However, the need for capital

control measures diminishes when the country's foreign exchange (and financial) market
gains maturity.
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Appendix 9
The Key Characteristics of Different Exchange Rate Regimes
Classification
1. Super fixed
regime
Dollarization

Currency Boards

Monetary union

2. Intermediate
regime
Pegged

Crawling peg

Target zones and
bands

Managed floating

3. Freely
floating regime

Key characteristics

Regime

Exchange rate is pegged in a manner that makes a change in parity or an exit
from the regime extremely difficult and costly
A foreign currency is used as legal tender even though in some cases
domestic coins are issued. Monetary policy is delegated to the anchor
country_. __ Seigniorage accrues to the issuing country.
The exchange rate is pegged to a foreign (anchor) currency, with the regime
and the parity enshrined in law. The law would also specify a minimum
amount of international reserves to be held by the central bank to back a
certain percentage of a pre-specified monetary aggregate. Main difference
from dollarization is that seigniorage accrues to the home country.
A group of countries uses a common currency issued by a common regional
central bank. Monetary policy is determined at the regional level; seigniorage
accrues to the region. No option to adjust par-values internally; externally,
the monetary authorities issuing the common currency can pursue any
exchange rate policy.
Exchange rate is influenced by foreign exchange intervention and/or interest
rate.
Currency is linked to a single foreign currency or to a basket of currencies.
The central bank is expected to trade at the announced par-value, but the rate
is generally adjustable through discrete devaluation or revaluation. The
higher the level of central bank reserves, the greater the credibility.
Generally, reserves do not fully cover all domestic monetary liabilities,
leaving some room for discretionary monetary policy. In terms of basket
pegged, basket weights may be publicly known or be secret, and may be fixed
or varied.
The exchange rate is determined in a rule-base manner, typically adjusting at
a predetermined rate or as a function of inflation differentials. Par-value can
be set with regard to a single currency or a basket of currencies. In some
cases, crawling pegs are combined with bands. Specific design features (such
as the degree of adjustment, and the length of time between adjustments)
determine whether the system resembles a fixed or flexible e_xchange rate.
Exchange rate is allowed to fluctuate within a range; endpoints defended
through intervention. There may be intraband intervention to avoid excess
pressure at the margin. In some cases, bands are combined with crawling
pegs ('crawling bands'). Degree of exchange rate flexibility is determined by
the width of the band or target zone.
Exchange rates are free to move according to supply and demand. The
central bank intervenes in the foreign exchange market and/or adjusts the
interest rate policy to deliberately affect the exchange rate, but makes no
commitments to a particular exchange rate. Authorities have a view on the
desired level and path of the exchange rate. It is often accompanied by a
separat~:nominal anchor, such as inflation targ~ti:rig.
There is no direct intervention by the central bank in the foreign exchange
market. While the exchange rate will still be influenced by monetary policy,
such policy is not formally or informally directed to achieve a particular
exchange rate target. There ·is no commitment to a particular exchange rate.
The exchange rate responds both to market forces (especially expectations)
and to monetary policy acting on the interest rate. This regime requires little
or no official reserves.

Sources: Corden (2002; p.62) and Ghosh et al. (2003; p.40).
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Chapter 7: Conclusions and Policy Inferences
This study was motivated by the contemporary debate on the causes of the persistent
appreciation ofreal exchange rates (RERs) in the lead-up to the recent currency crises in
emerging market economies.

Two views are prominent in this debate.

One view

emphasizes the commitment of the governments in crisis-affected countries to maintain a
pegged exchange rate regime in face of persistent pressure for exchange rate appreciation
caused by massive capital inflows; this is a policy that enticed further capital inflows, so
leading to a vicious circle. The other view emphasizes the role played by premature
accelerated capital account opening. This view holds that given this wrong sequencing of
capital account opening, the real exchange rate would have appreciated regardless of the
nature of the exchange rate regime choice. This dissertation has undertaken a systematic
assessment of these two views based on an in-depth case study of the experience of
Thailand.

The methodology involved constructing an economy-wide macroeconomic

model that captures key macroeconomic linkages central to the debate, and simulating the
model under carefully-designed policy scenarios germane to the two schools of thought.

The purpose of this chapter is to summarize the major findings of the study
(Section 7.1) and to discuss their policy implications (Section 7.2). Limitations of the
study are discussed in the final section with a view to providing directions for further
research.

7.1 Findings
As in other emerging-market economies, which succumbed to currency crises in recent
years, Thailand experienced significant appreciation of the real exchange rates in the
lead-up to the 1997 currency crisis. Real exchange rates appreciation was underpinned
by two key elements of macroeconomic policy, namely a de facto pegged exchange rate
regime and accelerated capital account opening.
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During the pre-crisis economic boom, which started in the late 1980s, Thailand
pursued a de facto pegged exchange rate regime. Following the significant currency
devaluation in 1984, the baht-US dollar exchange rate remained around 25 with only
minor periodic fluctuations.

This induced the private sector to form unrealistic

expectations of exchange rate changes. Meanwhile, Thailand embarked on liberalization
of capital account transactions and domestic financial regulations.

The liberalization

process commenced in the late 1980s and accelerated in the early 1990s.

The. policy combination of the de facto dollar peg and capital account opening
triggered massive private capital inflows, with a marked shift in the composition towards
short-term capital flows. Persistent appreciation of the real exchange rates and a boom in
nontradable activities were noticeable during this period. In parallel with the persistent
real exchange rates appreciation, Thailand experienced successive current account
deficits, increasing from 5.7 per cent of (nominal) GDP in 1992 to a peak at 8.1 per cent
in 1996. Such macroeconomic conditions were not sustainable. The collapse of export
growth in 1996 to near zero from over 20 per cent in the previous year, in a context of
massive accumulation of short-term foreign debt obligations, fuelled expectations of
currency devaluation. This set the stage for a speculative attack on the Thai baht in 1997.

Against this backdrop, an economy-wide model is constructed in order to
undertake a systematic analysis of the determinants of real exchange rates in Thailand
over the past three decades (Chapter 4). The model is an extended version of the SalterSwan framework where an economy consists of two types of goods -

tradable (primary

and manufacturing) and nontradable. There are six main building blocks in the core
model, namely prices and wages, production capacity, aggregate demand, money market,
external balance, and labour market.

The model permits precise delineation of time

patterns of the internal real exchange rate (the relative prices of tradable and nontradable
goods) and the external real exchange rate (the relative prices of world tradable to
domestic tradable goods). In addition, several key country-specific factors, such as the
degree of product heterogeneity, the degree of factor intensity, price expectations, etc.,
are explicitly addressed and tested in the model.
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The estimated behavioural equations in each block are based on the 'general to
specific' (umestricted dynamic) modelling procedure. All behavioural equations pass the
standard F-test at the one per cent level of statistical significance. Furthermore, they
perform well in terms of standard diagnostic tests. In estimating the model, long-run
(steady-state) properties and/or homogeneity properties in each equation are also tested
and imposed in order to ensure that the model possesses the long-run neo-classical steady
state (i.e. the long-run output level is solely determined by supply-side factors, such as
level of technology and the availability of factor inputs). However, in the short run, the
model allows for the Keynesian-type economy, where nominal wages and prices are not
completely adjusted and output is determined by demand.

The estimated model reflects four key characteristics of the Thai economy.
Firstly, there are significant differences in the determinants of domestic prices in each
sector. For primary products, the tariff-ridden world price in terms of domestic currency
is the crucial variable in determining the movement of the domestic primary price. In the
short run, demand pressure also affects the domestic primary price. However, the law of
one price holds for primary products in the long run. In contrast, the law of one price
does not hold for the manufacturing sector.

Domestic cost can still influence firm's

decision-making when setting the manufacturing price. As expected, domestic factors
dominate the movement of the nontradable price in both the short and long run. In the
long run, the homogeneity of degree one holds for domestic prices in all these three
sectors.

While the law of one price does not hold for the tradable sector, it clearly

indicates the need to have separate real exchange rate concepts to capture internal and
international competitiveness. In addition, combined with the evidence of price rigidity
(the homogeneity of degree one does not hold for the short run), changes in nominal
factors, such as nominal exchange rate, lead to short to medium-term changes in real
variables, including internal and external real exchange rates.

Secondly, determinants of output and aggregate demand vary significantly among
the three sectors, reflecting their different characteristics.

For example, capital

accumulation is far more important in determining output in the manufacturing sector,
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compared to the primary and nontradable sectors, where production is relatively more
labour-intensive.

Income elasticity of demand is greater for manufacturing and

nontradable goods compared to primary goods. The magnitude of income elasticity of
demand for manufacturing imports is far greater compared to primary imports.
Furthermore, the long-run coefficients associated with the ratio of import prices to
domestic prices in both primary and manufacturing imports are less than unity, and lower
than those in primary and manufacturing exports. This reflects the high degree of import
dependence and the fact that a large proportion of imports are factor inputs (i.e. raw
material, intermediates, and capital goods) for further processing, which are less sensitive
to price changes. Thus, an identical shock would have different impacts on the three
sectors.

Thirdly, there is evidence of the presence of binding credit constraints on private
consumption and investment. Hence, availability of credit is another direct channel that
can stimulate aggregate consumption and investment.

The model performs well in tracking endogenous variables, particularly real
exchange rates and domestic prices, as well as capturing the turning points of all
endogenous variables. In addition, the results of three diagnostic simulation experiments
-

demand shock (a permanent increase in government consumption), supply shock (a

permanent increase in technological progress in the tradable sector), and monetary shock
(a permanent devaluation of nominal exchange rate) -

suggest that the model poses the

appropriate properties for conducting policy simulations.

Three key policy simulation experiments are undertaken over the period 1988-96
(Chapter 6). They are (1) imposition of capital controls under a pegged exchange rate
regime; (2) a freely floating exchange rate regime with capital liberalization; and (3) a
managed floating exchange rate regime with and without capital controls. Under the
flexible exchange rate regime (Scenarios 2 and 3), two types of exchange rate
expectations -

backward-looking and forward-looking -

are introduced to test the

sensitivity of the simulation outcomes to the way exchange rate expectations are formed,
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as well as to represent a different developmental level of the foreign exchange (and
financial) market.

Forward-looking expectations in exchange rate determination were

introduced to reflect the case where Thailand would have had a significant degree of
foreign exchange ( and financial) market efficiency when conducting the freely floating
and managed floating exchange rate regimes.

The simulation results suggest that the accelerated capital account opening played
a pivotal role in setting the stage for a boom in the nontradable sector, accompanied by
persistent appreciation of the internal real exchange rate.

Meanwhile, the pegged

exchange rate regime constrained market-driven adjustment of the external real exchange
rate, resulting in its persistent appreciation. A policy choice involving capital controls
and the pegged exchange rate regime would have avoided persistent appreciation of

internal real exchange rate, but still the external real exchange rate would have recorded
a modest, yet persistent, appreciation. 'In other words, this policy choice would have
failed to avoid deterioration in international competitiveness.

Consequently, export

growth would have declined compared to the pre-crisis (1996) level.

In addition,

imposing capital controls would have had a considerably adverse effect on economic
growth.

The freely floating exchange rate regime could have avoided persistent
appreciation of both internal and external real exchange rates if and only if Thailand had
a well developed foreign exchange and financial markets. At the current stage of low
development of these markets (as captured by the backward-looking expectation scenario
of agents' behaviour), the freely floating regime would have failed to avert persistent
appreciation of both internal and external real exchange rates. By contrast, at the stage
of high development of these markets (as captured by the forward-looking expectation
scenario of agents' behaviour), the freely floating regime would have been able to avert
persistent appreciation of both internal and external real exchange rates. Even with a
mature foreign exchange ( and financial) market, however, a freely floating regime would
have adversely affected output growth and generated instability in domestic prices.
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In a context where the foreign exchange and financial markets are not well

developed, as in Thailand, the combination of a managed floating regime with some
degree of capital controls would have performed well in rectifying both persistent
internal and external real exchange rates and moderating any possible adverse effects on
the economy, while minimizing the degree of output and price instability. Under a high
developmental level of foreign exchange and financial markets, combining the managed
floating exchange rate with capital controls would not have made a major improvement
in economic performance, and, moreover, would have led to an increase in inflation,
mainly through nominal exchange rate depreciation.

7 .2 Policy Implications
Three policy implications can be drawn from the findings of this study. Firstly, to avoid
the economic vulnerability and boom-and-bust cycles, some degree of nominal exchange
rate flexibility is needed to avoid persistent appreciation of real exchange rates and the
related unfavorable macroeconomic · conditions.

The results of the policy simulation

experiments suggest that a managed floating exchange rate regime (under which the
central bank intervenes in the foreign exchange market to influence the exchange rate
without commitments to maintaining a particular exchange rate at a pre-declared level)
would be an appropriate regime for avoiding the boom and bust cycle, while averting
inflationary pressure and excessive fluctuations in output.

In an economy where foreign exchange and financial markets are not well

developed, it is desirable to combine a managed floating exchange rate regime with some
degree of capital (inflows) controls. The surveillance of capital inflows is needed to
guard against any adverse impact from massive capital inflows. However, as strongly
argued by Krugman (1993), Edwards (1999), Corbo (2002), and Carden (2002), capital
controls would be effective only on a temporary basis. As economic agents get used to
such interventions and gradually identify ways and means of circumventing them, they
become

increasingly ineffective.

Therefore,

the

monetary authorities

should
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progressively build up all necessary facilities to upgrade the foreign exchange and
financial markets.

A managed floating regime could help to promote foreign exchange market
activities and gradually build well-functioning foreign exchange and financial markets.
Without any a particular commitment, such a regime seems to act as an instrument in
transferring risk to the private sector. Market participants have an incentive to form
views on exchange rate trends, and take positions in foreign exchange activity. When
both markets gain maturity, using a managed floating regime per se could avoid
economic vulnerability and create sustainable development.

Secondly, in a context where the law of one price does not hold, the conventional
practice of using a single real exchange rate to reflect both internal and international
competitiveness has its limitations.

It would be far better to construct two separate real

exchange rate indices to reflect these two aspects. The internal real exchange rate, which
is the relative domestic prices of tradables to nontradables, can serve as a measure of the
internal . competitiveness and the allocation of resources across the tradable and
nontradable sectors. Meanwhile, it is better to capture international competitiveness by
constructing a real exchange rate index that captures the behaviour of domestic tradable
prices relative to world tradable prices.

Thirdly, under a managed floating exchange rate regime combined with inflation
targeting, it is desirable to have an external real exchange rate target as an additional
element of the policy package. This would help avoid excessive volatility of output and
inflation as a result of exchange rate changes.

7 .3 Some Qualifications
There are at least four limitations of the analysis conducted in this study, which need to
be addressed by future research. Firstly, given the nature of data availability, the model
was estimated using annual data. Ideally, we should have a model with quarterly data to
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better capture macroeconomic dynamics. Unfortunately, quarterly data on the related
macroeconomic variables did not become available until 1993, when the capital account
opening process in Thailand was well under way. The only option available for capturing
the relevant policy development was to work with annual data.

Secondly, the inference made about the operation of capital controls needs to be
treated with caution, because we have ignored the problems involved in actual
implementation of such controls, as pointed by a number of studies ( e.g. Summers and
Summers 1989; Stiglitz 1989; Eichengreen et al., 1995; Ul Haq et al., 1996; Fischer
2001).

An extensive research effort is required to fully understand how to design

appropriate measures.

Legal and economic issues, such as the design of rules and

regulations for capital account opening, and the ability of monetary authorities to enforce
them, must be examined in depth.

Inappropriate measures could lead to significant

deterioration of the overall investment climate, and reduce the potential benefit of capital
control discussed so far. Examining these issues is beyond the scope of the present study.

Thirdly, the simulation results are subject to the Lucas critique-type issues. In
this study, we have assumed that the agents are invariant to alternative policy setting
environments. The behaviour of private agents could change when key aspects of the
policy regime were also to change. Finally, in examining the working of monetary policy
rules in the context of a flexible exchange rate regime, we have stopped short of
examining the limitations of various monetary policy rules. There is in fact a growing
literature (e.g. Barro and Gordon, 1983; Taylor, 1993 and 2001; Ball, 1997 and 1998;
Svensson, 1999 and 2002) that discusses the pros and cons of using monetary policy rules
and discretion. This issue also relates to a wide range of concerns, such as the credibility
and flexibility of central banks, the appropriate criteria for using rules or discretion, the
appropriate rules, etc. These issues are beyond the subject coverage of this study. To
examine these issues, it ·is necessary to carry out simulation experiments under different
monetary policy regimes, while introducing explicit criteria to justify the choice of
alternative monetary policy regimes. The model developed in this thesis does provide an
effective framework for undertaking these policy experiments.
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