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External Debt and Exchange Rate Overshooting: 

The Case of Selected East Asian Countries 

 

 

Abstract: 

The accumulations of foreign debts had indeed been at a rapid phase, particularly during 

the last few years leading to the outbreak of the 1997 financial crises in the four most 

severely effected economies, namely Indonesia, the Philippines, Thailand and Korea. 

Interestingly, during the same period, the rates of overshooting of these East Asian 

currencies have, in general, increased significantly. The objective of this paper is to 

evaluate whether the rapid accumulation of external debts, especially starting around 

1995 and 1996, has contributed to the overshooting of the East Asian countries’ 

currencies starting late 1997.  
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1. Introduction 

 The adverse consequences of exchange rate volatilities on various parts of the 

domestic economy have now been well documented in numerous research works. In 

particular, a rise in exchange-rate volatilities has been found to have negative 

consequences on the trade sector (i.e. exports and imports) of the local economy 

(McKenzie (1999), Chou (2000), Rahmatsyah, Rajaguru and Siregar (2002) and Siregar 

and Rajan (2004)). A similar message was conveyed in a recent paper of Calvo and 

Reinhart (2002). They show that the monetary authority needs to intervene and manage 

the fluctuation of the local currency in order to achieve its desire level of inflation target.   

Due to its widespread economic implication, evaluating causes and determinants 

of exchange rate volatilities have accordingly remained one of the key research agenda 

for both academics and policy makers. Several attempts have been made recently to 

particularly examine the role of external debt/borrowing in explaining the fluctuations of 

the local currency.  

For instance, Corsetti et al. (1999) and Kawai (2002) have argued that external 

borrowings, particularly by private commercial banks and firms are among the key 

factors responsible for the severity of the East Asian financial and currency crises during 

the late 1990s. Providing a more in-depth look at the features of currency crises, 

Cavallo, et.al. (2002) develop a model that suggests the size of foreign currency 

denominated debt of a country contributes to the occurrences of exchange rate 

overshooting, sudden stop of capital flows and output drop in the domestic economy. 

Cavallo (2005) further argues that the exposure to foreign currency liabilities magnify the 

cost of exchange rate depreciation. Likewise, Devereux and Lane (2001) underline the 

need “to extend the list of variables important for understanding bilateral exchange rate 

volatility beyond those suggested by optimal currency area theory” (pp.27). Their study 
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shows that for developing countries, in particular, volatility in their bilateral exchange 

rates is strongly and negatively affected by the stock of external debt.       

However, hardly any of the above studies investigate the country-by-country 

case of the 1997 financial crisis-effected East Asian economies. Most of them have 

instead conducted cross-country analyses to generate a number of general lessons from 

both developed and developing group of economies. Given the cross-country empirical 

approach, it is therefore impossible to draw inferences for each individual economy, and 

conduct comparative analyses between them.   

The objective of this paper is to try to understand further the possible role of 

external/foreign debt in explaining the fluctuations of the local currencies of selected 

East Asian economies, namely, Indonesia, the Philippines, Thailand and South Korea 

during the period of pre- and post-1997 East Asian financial and currency crisis. Looking 

at two key categories of the external debts of these countries gathered from the BIS debt 

database, namely, debt securities and total claims on commercial banks located in the 

domestic market, the accumulations of foreign debts since the early 1990s had indeed 

been at a rapid phase, particularly during the last few years leading to the outbreak of 

the 1997 financial crises, and continued to be high several years after 1997 (Figures 1-

4).  

During the same period, we also find episodes of significant nominal and real 

exchange rate overshooting (and undershooting) of these four East Asian currencies 

(the Indonesian rupiah, the Philippines peso, the Thai baht and the Korean won). We 

define overshooting (undershooting) of the exchange rate when the spot (or the short-

run) exchange rate of a currency depreciates or appreciates against its trading partner’s 

currency at a percentage rate significantly more (less) than that of the long-run 

“equilibrium” exchange rate. Given the lack of official data on the long-run equilibrium 

rate for most of the East Asian countries, we first have to estimate these rates before 
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generating the incidence and magnitude of the overshooting. Our empirics show that the 

severity of the overshooting and undershooting of these East Asian currencies has been 

found to increase during the few years before and after the outbreak of the 1997 

financial crisis (Figures 6b, 6d, 7b, 7d, 8b, 8d, 9b and 9d). 

Our paper hopes to extend early literatures by particularly addressing the 

following set of questions for the previously listed four East Asian currencies. Have the 

rapid accumulation of external debts contributed to the overshooting of the East Asian 

countries’ currencies in late 1990s and early 2000s? Have the rise in the average 

external debt share of GDP, especially starting 1995 and 1996, contributed to the more 

severe overshooting of the local currencies especially in late 1997 and early 1998 when 

compared to the rates reported during the pre-1997 financial crisis period? Which type of 

external liability, i.e. the debt security or the claims on bank, to be more responsible for 

the high overshooting in these economies?    

After providing background analyses on the trends of external debts and 

evidences of over and undershooting of these four economies in the next section of the 

paper, we adopt and extend the basic overshooting model of Dornbusch (1976 and 

1976b) in section 3. The reduced form of the model suggests that indeed the higher is 

the external debt the more severe is the overshooting. Data and empirical testing are 

presented in section 4. The findings for each of the four economies will also be 

discussed in that section. Brief concluding remarks end the paper.  

 

2. Trends and Analysis 

2.1 External Debts of Selected East Asian Countries 

 Dictated by the availability of the data, this study considers two major 

components of the external debt of the four East Asian economies according to BIS 

database, namely the total claims on banks and the total debt securities issued abroad 
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by the individual countries (both as a share of GDP) (Figures 1-4). The total claims on 

banks here are total bank’s liabilities to their foreign creditors. The debt securities 

include money market instruments, bonds, and notes issued in international markets by 

both public and private sector borrowers. From 1994 to 1996, the total GDP shares of 

both categories of external debts for the four East Asian economies were rather 

moderate, ranging between 30 to 50 percent. Within the period of less than two years, all 

four economies had rapidly accumulated external debt, reaching as low as 80 percent of 

GDP for Thailand and as high as 140 percent of GDP for the Philippines.  

 The rapid increase in the claims on banks located in these four economies in 

mid-1990s reflected the strong and predominantly bank related capital inflows in the 

region. With the sudden stop of capital/investment flows and the collapse of key 

industries at the early stages of the 1997 financial crises, a large number of commercial 

banks experienced a rise in the proportion of the bad loans and eventually were no 

longer able to service their foreign currency denominated borrowings. From fairly stable 

levels in the early 1990s in the cases of Korea, Indonesia, and Thailand, a sharp 

noticeable increase in total claims on banks were reported especially between late 1997 

to early 1999.  Similarly, we have also seen a rise in the issuance of public/government 

debt securities during the crisis and the post-1997 period to finance the restructuring of 

the collapse banks and non-bank financial institutions in all of the four major East Asian 

economies.  

Looking at Figures (1-4), few contrasting trends are worth highlighting. Looking at 

the case of Indonesia, the country has accumulated claims on bank at a relatively more 

rapid rate than that of the debt securities starting mid 1996 to at early 1999. The total 

claims on bank and the debt securities were around 20 percent and 10 percent of the 

GDP in early 1997, respectively. By the second semester of 1998, the total claims on 
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bank share of GDP were close to 90 percent, more than doubled the amount of the debt 

securities. 

In contrast, Korea and Thailand had amassed debt securities at a substantially 

much higher rate relative to the reported rate for claims on bank during the same period. 

During the first quarter 1997, Thailand had accumulated almost an equal percentage 

share of GDP of these two categories of external debt at a rate slightly above 20 

percent. By late 1997, the debt securities share of GDP was about 10 percent higher 

than the rate of the claims on banks. A similar trend can also be reported for the case of 

Korea. By the second quarter of 1996, the two types of external debts in Korea were 

about the same size (moderately over 20 percent of the GDP). By the last quarter of 

1998, the debt securities share of GDP was more than 15 percent higher than that of the 

claims on banks.  

Among the four countries examined in this paper, the Philippines has the long 

standing record of issuing debt securities on the international market since early 1997 

The rate of accumulation of external debt in the form of debt securities grew from around 

30 percent of the GDP in the second quarter 1997 to over 100 percent of GDP by the 

end of 2003. In contrast, the claims on bank were reported at around the same size as 

the debt securities in the second quarter 1997. It rose to about 80 percent of the GDP at 

the beginning of 1999, and gradually declining to around 40 percent of GDP at the last 

quarter of 2003. 

Towards the end of the 1990s to the start of the present decade, there is an 

observed declining trend in these two categories of external debts for Indonesia and 

Korea, with the exception of the Philippines that had greatly relied on the debt securities. 

In general, however, the external debt share of the domestic GDP of these countries 

remains quite substantial and has in average been significantly higher than the pre-1997 

level.                
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2.2 Overshooting and Undershooting 

 As briefly mentioned before, overshooting (undershooting) occurs when the 

short-run exchange rate depreciates or appreciates more (less) than the long-run 

equilibrium exchange rate. For our analyses, we examine the overshooting incidences 

for both the nominal effective exchange rates (NEER) and the real effective exchange 

rates (REER) of the local currencies of the four East Asian economies against the 

countries’ top five trading partners’ currencies. Since the long-run exchange rates are 

not officially available, we have to construct our own estimates. The steps taken to 

generate the long run and the spot rates for the NEER and the REER will be discussed 

in more detail at the later part of the paper. The frequency and the severity of the 

overshooting and undershooting of these economies are shown in Figures (6b, 6d, 7b, 

7d, 8b, 8d, 9b and 9d).    

 Sharp contrasting evidences are reported for the pre- and post-1997 financial 

crisis periods. In general, the pre-crisis was a period of stability. The NEER of the 

Korean won experienced almost no overshooting and undershooting. The Thailand baht 

had at the most only around 5 percent of overshooting and undershooting of the NEER. 

The Philippines peso and the Indonesian rupiah, on the other hand, had experienced 

double-digit rates of overshooting and undershooting as high as 14 percent and 10 

percent, respectively.  

The post-1997 crisis period witnessed much more volatilities in both NEER and 

REER of these four major East Asian currencies. The Indonesian rupiah and the Korean 

won experienced overshooting of the NEER by as much as 70 percent and 80 percent, 

respectively. The Philippines peso, on the other hand, reported the most modest 

overshooting at only around 15 percent.  Relatively similar analyses can be drawn from 
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the trends of the REER for the pre- and post-1997 crisis periods, except that, in general, 

the rates are more moderate than the rates observed for NEER. 

 In addition to the magnitude, the frequency of the overshooting and 

undershooting incidences is another critical fact worth highlighting, particularly for the 

period immediately after the outbreak of the 1997 financial crisis. Based on a simple step 

of observing the sequential periods of overshooting and undershooting at the minimum 

rate of 20 percent, the rupiah had undoubtedly experienced the longest sequential 

episodes of severe overshooting (and undershooting). Immediately after the initial 

meltdowns of the currencies in the third quarter of 1997, the rupiah continued to 

experience substantial over- and undershooting in all quarters of 1998, plus two 

additional quarters in mid to late 1999, with the quarterly average of over 30 percent. 

The Korean won and the Thai baht, on the other hand, had gone through only two 

quarters at the most of soaring overshooting and undershooting of more than 20 

percent. The Philippines, on the other hand, had reported a series of overshooting 

period, which is followed immediately by an undershooting episode. However, the 

average magnitude was less than 10 percent per quarter.   The relatively higher 

frequencies and larger magnitudes of overshooting (and undershooting) of the NEER 

and REER seem to suggest that the 1997 East Asian financial crisis had undoubtedly 

affected the Indonesian rupiah most severely.  

 

3. Theoretical Framework 

 To capture theoretically the possible exchange rate overshooting (or 

undershooting) implication of a rise (or fall) on the external debt, we adopt and modify 

the basic framework of the Dornbusch (1976) model. The basic structures of the model 

are presented in the following sub-sections. 
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3.1. Goods Market 

Price reaction function is a simple Phillips Curve (Equation 1) without inflation 

expectations.1 Here, we assume a stationary economy with no continuing inflation. Note: 

all key variables in this section are in log-form, unless it is otherwise noted.  

)( yyp d −= π&        (1) 

p& is domestic inflation ---or change in price over time. Note that price is sticky in the 

short-run. dy  is the aggregate demand for the goods in the domestic economy . y  is 

the aggregate supply of goods locally(exogenously determined). π  is a positive 

coefficient (π >0). 

  Equation (2) posits that the aggregate demand for the goods positively depends 

on the real exchange rate )( pe −  (assuming foreign price equals to one  (i.e. its log 

equals to zero)), income (aggregate supply) and government expenditure. 

gypeyd ++−= 10 )( ββ       (2) 

p is the domestic price level. e  is the nominal exchange rate (a rise implies a 

depreciation of local currency). g is the total government expenditure. 0β and 1β are 

positive coefficients. The demand for goods in the market is driven by the fluctuation of 

the real exchange rate (nominal exchange rate and domestic price), the supply of the 

goods, and the level of government expenditure.  

 

3.2. Money Market 

The demand for money in the local economy is captured by the following 

equation (Equation (3)). 

iypmd λφ −+=        (3) 

                                                   
1 This is the same Philips curve equation adopted by Dornbusch (1976). 
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dm represents the domestic demand for money. i is the domestic interest rate. 

φ denotes the income-elasticity of money demand, and φ >0. ( 0>λ ) is the interest-

elasticity of money demand.  Higher interest rate raises the opportunity cost of holding 

money, and therefore reduces the demand for money. An increase in the output, on the 

other hand, generates a rise in the transactions demand for money. Finally, the nominal 

demand for money is positively proportional to the price level. As in the case of previous 

equations, all of these variables are in log-form.    

 The money market equilibrium condition ensures that the demand for money is 

fully met by the supply.  

mmm ds ==         (4) 

Where: sm is the log of domestic money supply, and m is the log of domestic money 

stock. 

 

3.3. International Asset Market 

One of the key equations of the Dornbusch overshooting model is the uncovered 

interest parity condition. At its basic form, the condition simply claims that the interest 

rate )(i  on domestic bond must equal the interest rate of foreign bond ( *i ), plus the 

expected rate of deprecation of the exchange rate ( )(eE & ).  Obstfeld and Rogoff (1998) 

have however shown that the risk premium can potentially be quite large. Given their 

empirical finding, we modify the basic Dornbusch (1976) model by employing the risk 

premium adjusted interest rate parity condition (Equation (5)). 

RPeEii ++= )(* &        (5) 
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The expected rate of nominal depreciation ( )(eE & ) is presented as the spread 

between e  (the long-run equilibrium nominal exchange rate) and e  (the spot nominal 

exchange rate). 

)()( eeeE −= θ&        (5b) 

 Where: θ  is a positive coefficient parameter. If e  is larger (smaller) than e , then 

)(eE & is going to be positive (negative), implying that there will be market expectation for 

the local currency to depreciate (appreciate).  In the long-run, e is expected to converge 

to e . 

RP is the risk premium variable, where it is assumed to be positively influenced 

by the size of the external debt  ( *F ) of the country.  

*
0 FRP α=         (5c) 

Note: 0α  is a positive coefficient parameter. Hence, the rise in the external debt will 

increase the risk premium.  

 

3.4. External Debt and Exchange Rate Overshooting 

One of the basic findings of the overshooting model of Dornbusch (1976) claims 

that under the presence of short-run price rigidity, a rise in monetary aggregates such as 

the money supply can easily lead to an overshooting of the nominal exchange rate in the 

short-run. This study extends the original model by looking at the possibility of the 

overshooting of the exchange rate in the short-run when the economy experiences a rise 

in its external debt position.    

To address this pertinent question, we will derive both the short-run and long-run 

equilibrium conditions of the price and nominal exchange rate. From the money market 
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and asset market equations (3 - 5c), we can derive the following short-run nominal 

exchange rate equation. 

[ ]*
0

*1 Feiypme λαλθλφ
λθ

+++−−





=     (6) 

Note in Equation 6, for the sake of simplicity we assume the money market equilibrium 

condition (Equation 4). This assumption does not change any theoretical findings in this 

section. 

Substituting equation 2 to equation 1, and set 0=p& , the short-run equilibrium 

equation for the price of the goods market (Equation (7)) can easily be derived.   

ygep
0

1

0

)1(
β

β
β

−
−+=        (7) 

Next, the long-run equilibrium for the price and nominal exchange rate will also 

be set. In the long-run, the spot nominal exchange rate is expected to converge to the 

long-run nominal equilibrium rate ( ee = ). Hence from the money market and asset 

market equations (3 – 5c), the long-run price level )( p is: 

( )*
0

* Fiymp αλφ ++−=       (8) 

Note from Equation (7), we can also easily derive the long-run price equation from the 

goods market (Equation 9) by setting up )( yyd =  and ( ee = ).  

ygep
0

1

0

)1(
β

β
β

−
−+=        (9) 

 In the long-run, the price levels from both the goods market and the assets 

market are equal. Setting the price equations (#8 and #9) equal to each other, we can 

generate the long-run equilibrium nominal exchange rate )(e in the market. 

[ ]
00

1*
0

* 1
β

φ
β

β
αλ

gyFime −







−

−
+++=      (10) 
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 Now, we can examine the impact of a rise in the external/foreign debt position on 

the short- and long-run nominal exchange rate by going back to Equation 6 and taking 

the partial derivative with respect to *F .  

θ
α 0

** +
∂
∂=

∂
∂

F
e

F
e

        (11) 

From equation (10), we can also generate the impact of the changes in )( *F on the 

long-run equilibrium exchange rate ( ):e  

.00* >=
∂
∂

λα
F
e

        (12) 

Since we know that 00 >
θ
α

, therefore we can also confirm that a rise in *F will 

theoretically generate an overshooting of the nominal exchange rate in the short-run, i.e.  









∂
∂

>
∂
∂

** F
e

F
e

        (13) 

 We can graphically illustrate the overshooting impact of a rise in the external debt 

(Figure 5). By solving for the price level from the money and asset market equation (#6), 

the MS curve can easily be derived. It has a negative slope of ( )λθ− . From the goods 

market equation (#7), we get the positively slope of IS curve.     

 Let us now assume that the local economy is at the initial equilibrium condition of 

point (A), where price level is at p , and exchange rate is at .e  The rise in the external 

debt position will increase the risk premium (Equation 5c). Given the rigidity in price in 

the short-run, one percentage rise in *)(F  will depreciate the local currency at the 









θ
α 0 percentage rate (Equation 6). The MS  curve shifts to )1(MS . The economy arrives 

at point (B) in the short-run, where the price is still at p , but the exchange rate has 
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depreciated to ).1(e In the long-run, price will adjust and absorb some of the impact of 

the increase in the *)(F , as indicated in (Equation 8). At the long-run equilibrium point 

(C), the level of price is at )1(p  and the exchange rate appreciates from its short-run 

level of )1(e  and settles at ).2(e In summary, the rise in *)(F causes the exchange rate 

to overshoot. From the figure, we could also conclude that the larger is the increase in 

*)(F (shown by the size of the shift in the MS curve), the greater the magnitude of the 

overshooting )).2()1(( ee −  

 

4. Empirics 

 The main objective of this section is to empirically test the theoretical finding of 

the previous section on the four East Asian currencies, namely the rupiah, peso, baht 

and won for the period of the early 1990s to 2004.  First we need to estimate the size of 

overshooting experienced by these currencies. To do so, we first need to construct the 

long-run nominal and real effective equilibrium exchange rates. Testing on the unit-root 

properties of the relevant series will then be conducted before we proceed to the 

autoregressive distributed lag regressions to test for the exchange rate overshooting 

implication of the external debts on the currencies of the four East Asian economies.  

 

4.1. Long-Run Equilibrium Exchange Rate 

 The main relationship to be examined is the presence of any overshooting impact 

of the change in the external debt on the short-run nominal exchange rate 







∂
∂

*F
e

 

relative to that of the long-run equilibrium nominal exchange rate 







∂
∂

*F
e

(as shown in 

Equation 13). There are two empirical issues that we face immediately here. The first 
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one is on the nominal exchange rate. Second, is on the long-run equilibrium exchange 

rate ).(e  Given the lack of official data and the forward rate in most of these East Asian 

currencies during the most part of the observation period, we will have to first estimate 

)(e .   

With regards to the former, given the fact that most currencies of the countries 

included have arguably been pegged to the US dollar, we will adopt the nominal 

effective exchange rate (NEER) index instead.2 The nominal effective exchange rate is 

constructed as the trade weighted sum of the nominal exchange rate of the local 

currency against the top five trading partner countries.3 These top five trading partners 

make up more than 75 percent of total trade of the home country. The spot NEER is 

generated by the following equation. 

i
i

i NEXNEER ∑
=

=
1
ϖ        (14) 

where: NEER is the domestic nominal effective exchange rate. iϖ  is the trade weight 

assigned to each bilateral nominal exchange rate of domestic currency against the 

trading partner )(i  currency )( iNEX . The weight is trade-weighted, calculated as the 

percentage share ratio of the trade of each partner country )(i with the domestic 

economy. The rise in NEX and NEER implies a depreciation of the local currency.

 Next, we need to generate the long-run nominal effective exchange rate. To do 

so, we will generate the Purchasing Power Parity rate of )(e , captured by the following 

equation. 









= ∑

= ii
i p

p
e

1
ϖ       (15) 

                                                   
2  Frankel and Wei (1994) and McKinnon (2000). 
3  Each country has a different list of top trading partners. But the US and Japan are listed among 
the top five trading partners for all of these economies.  
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where: p is the price level of home country. ip is the price of the trading partner country 

)(i . The price level for the relevant countries is the consumer price index. A rise in 

)(e implies depreciation in the long-run nominal effective exchange rate of the local 

currency. Note the figures for the spot NEER and the PPP rate are shown in Figures 

(6,7, 8 and 9).  

 In addition, apart from using the nominal effective exchange rate case, a number 

of studies have also examined the overshooting evidence using the real effective 

exchange rate (REER) (refer to Rogoff (2002) and Cavallo, et.al (2002)). Given the 

rigidity of the price level in the short-run, both the real and nominal exchange rate have 

to move in proportion in response to the initial change in the foreign/external debt. 

Hence, the general theoretical finding for the nominal exchange rate (Equations 11 and 

13) is also applicable for the real exchange rate case (see Rogoff (2002)).  

The spot REER of the local currency is the trade-weighted sum of the real 

exchange rate of the local currency against that of the top five trading partners’ 

currencies (Equation 16).  

 

i
i

i REXREER ∑
=

=
1
ϖ        (16) 

where: 

i
ii P

P
NEXREX *=        (16a) 

Note: iREX  )( iNEX is the real (nominal) exchange rate of home currency against the 

currency of the trading partner country ).(i A rise in iREX )( iNEX  implies a depreciation 

of real (nominal) exchange rate of the local currency. ϖ is the trade weight as, likewise, 
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discussed in Equations (14 and 15). As in the case of the PPP nominal effective 

exchange rate, we employ the consumer price index for the price variables iP(  and )P . 

The long-run equilibrium )(REER , on the other hand, will be estimated by 

adopting the NATREX approach (MacDonald and Stein (1999) and Stein and Paladino 

(1997 and 1999)). The model considers a set of economic fundamental variables that 

have been found to be theoretically determining the long-run fluctuation of the real 

effective exchange rate of a currency.4 Those variables are terms of trade 

),(TOT productivity ),(PROD  and real government spending ).(RGOV  Note, since we 

are looking at the period of quarter 1, 1990 to quarter 4, 2003 (except for Korea where 

we have data starting at an earlier period of quarter 1, 1985), a crisis dummy 

)(Cdummy variable is also included in the model. This variable takes a value of 0 before 

the major devaluation of the local currency in mid to early 1997, and a value of 1 for the 

post devaluation period. In short, the following estimation model is considered: 

 

ttttt CdummyLnPRODLnRGOVLnTOTLnREER εββββα +++++= 3210  (17) 

Note: Ln  denotes the log-normal form.   

  We expect the estimated coefficients for the three key explanatory variables to 

be negative. An improvement in the terms of trade )(TOT will cause a capital inflow into 

the tradable sector, creating a real appreciation, thus .00 <β  Note the terms of 

trade variable is constructed as the ratio of the unit value of export over the unit value of 

import of the economy.  

  The roles of social consumption and regime change have also been found to be 

important fundamental determinants of the exchange rate (Stein and Paladino (1999)). 

                                                   
4 For further discussions on NATREX, refer to MacDonald and Stein (1999) and Stein and 
Paladino (1997 and 1999). 
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The social consumption is the sum of private and government expenditure. However, as 

also shown by Stein and Paladino (1999) for their three European countries (i.e. France, 

Germany and Italy), we find that the fluctuations in the government expenditures have 

contributed more to the overall changes in the social consumption. The GDP shares of 

the private consumptions of these four economies are found to be stationary series at its 

levels, while the GDP shares of the government expenditures are tested to be non-

stationary at its levels.5 Hence to capture the impact of the social consumption behavior 

on the real exchange rate, we only consider the real government expenditure (RGOV ). 

Furthermore the change in RGOV captures the changes in the fiscal policy regime of 

the country. An expansionary fiscal policy appreciates the real exchange rate in the 

short-run. However as the current account worsens, the real exchange rate will 

depreciate in the long run. In short , )0( 1 <β for the short-run case and )0( 1 >β for the 

long run . 

 An increase in productivity )(PROD  is expected to improve the current account 

position and the improvement can be sustained even in the long run, i.e. ).0( 2 <β  Due 

to the lack of data to proxy the productivity rate, we employ GDP per capita series. The 

advantage of using untrended GDP per capita series, is that we are also able to capture 

the possible consequences of the output cycle on the movements of the real (effective) 

exchange rate (Mills and Pentecost, 2001; and Stockman, 1998). 

 To ensure that there is a potentially long-run relation (or cointegration 

relationship) among the variables in Equation 17. We test the commonly used ADF and 

the KPSS unit-root testing on all the relevant variables for each country case. The 

results show that all of these variables are integrated of order (1) at its levels.6 Based on 

                                                   
5  Based on the 5 percent critical value of the ADF and the KPSS unit-root testing. 
6  The unit-root test results for the NATREX variables are not reported in the paper, but they can 
be made available upon request to the authors. 
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the cointegration results, we can confirm that there is one cointegration relationship for 

each of those currencies (Tables 1-5). Using the coefficient estimates for 1,0( ββ
))

, 

,2β
)

and 3β
)

), we then generate the NATREX long-run equilibrium real effective 

exchange rate.  

 

CdummyLnPRODLnRGOVLnTOTLnNATREX tttt 3210 ββββα
))))) ++++=   (18) 

 

In general, the coefficient estimates are significant and have theoretically 

consistent signs, with the exception of the variable )(PROD for the case of rupiah and 

won, and for the variable )(TOT  for the case of peso. Both the REER and the NATREX 

rates for the four currencies are posted in Figures (6c, 7c, 8c and 9c).   These figures 

suggest that the four East Asian currencies were overvalued )( REERNATREX > a few 

years before the outbreak of the 1997 financial crises. The Thai baht was the most 

overvalued currency averaging around 11 percent per quarter between quarter 1, 1995 

to quarter 1, 1997. The won, on the other hand, was only moderately overvalued at 

around 3 percent between quarter 1, 1996 to quarter 1, 1997.  Based on the test results, 

the rupiah and the peso were also overvalued at a quarterly average of around 5-6 

percent between quarter 1, 1995 to quarter 1, 1997.7    

 

4.2. Overshooting Tests 

 Based on equation (11), we estimate the size of the real and nominal effective 

exchange rate overshooting by taking the difference between ).( tt ee ∆−∆  where: 

                                                   
7  Due to the substantial depreciation of the rupiah at the third quarter of 1997, Figures 6a and 6c 
are not able to capture clearly the overvalued rupiah during the years of 1995 and 1996.  
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te∆ and te∆ are the quarterly percentage changes in the spot and the long-run 

equilibrium exchange rate of the local currency, respectively. 0>∆−∆ tt ee  is for the 

case of overshooting, whereas, reciprocally, 0<∆−∆ tt ee is for the case of 

undershooting.  

 As elaborated previously in section two of the paper, two categories of external 

debts are included in the testing: (1) total external debt claims on the commercial banks 

in the local economy, and (2) total external debt securities issued by local institutions. 

Both series were gathered from the Bank for International Settlement (BIS) database. 

The Auto Regressive Distributed Lag (ARDL) testing will be adopted here. We 

also apply the General to Specific approach of Henry (1976) to each of the ARDL 

testing, where only those explanatory variables with significant coefficient estimates will 

be included in the final regressions. To address the possible structural break due to the 

1997 financial crises in East Asia, we introduce the crisis dummy (Cdummy ) to the 

ARDL regression. The dummy equals to zero for the period before the outbreak of the 

financial crisis in 1997 and equals to one otherwise.  The following ARDL overshooting 

regression is tested for both exchange rates (NEER and REER) and the two categories 

of external debts. 

 

( ) tt
i

iti
i

itittttt CdummyTotBnkClmDebtSeceebbee εµρψ ++∆+∆+∆−∆+=∆−∆ ∑∑
=

−
=

−−

2

0

2

0
110

(19) 

 

where: )( DebSec∆  and )( TotBnkClm∆  are the percentage changes in the total GDP 

share of external debt securities and the total GDP share of total external debt claims on 

the commercial banks. ψ and ρ  are coefficient estimate parameters and they are both 
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theoretically expected to be positive, that is, a rise in the external debt will lead to an 

exchange rate overshooting. µ is expected to be positive, as the incidence of 

overshooting should be more rampant during the crisis period. tε is the error term. Note, 

we add ( ) 1−∆−∆ ttt ee  to capture the adjustment factor where the rate of overshooting (or 

undershooting) at )1( −t may contribute to the incidence of overshooting (or 

undershooting) at period ).(t The coefficient parameter ( 1b ) can either be positive or 

negative. 

The observation period for each country is dictated by the availability of the 

external debt data. At the most we have data from quarter 1, 1990 to quarter 4, 2003. To 

ensure an adequate degree of freedom, two quarters lag are considered for the ARDL 

test.8  Before we proceed to the actual ARDL testing, the unit-root properties of the 

relevant variables are to be examined first. 

 

4.3 Unit Root Testing 

It is well known that the data generating process for most macroeconomic time 

series are characterised by unit roots, which puts the use of standard econometric 

methods under question. Therefore, it is important to analyse the time series properties 

of the data in order to avoid spurious results. To ensure the robustness of the test 

results, two most commonly used unit-root tests are applied here, namely the 

Augmented Dickey-Fuller (ADF) and the KPSS unit root tests on the relevant variables 

( ),( tt ee ∆−∆ )( DebSec∆ and )( TotBnkClm∆ ). As opposed to the ADF tests for which the 

test statistic is constructed under the null hypothesis that the series is non-stationary, 

                                                   
8 As also shown in Tables (2-5), in general we do not find the estimate coefficients of the 
expalanatory variables at any higher lags (beyond two quarters) to be significant. 
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Kwiatkowski, et al., 1992 (KPSS) propose their test procedure in which the null 

hypothesis is stationary.  

 Both the ADF and the KPSS unit-root testing confirm that all of the relevant 

variables (the nominal and real effective exchange rate overshooting rates 

),( tt ee ∆−∆ and the changes in the external debts ( )( DebSec∆ and )( TotBnkClm∆ ) are 

stationary series ---I(0). For the sake of brevity, the test results are not reported in the 

paper.9 

 

4.4 Analyses on Test Results 

 The ARDL test results are posted in Tables (2-5). Two main findings are worth 

highlighting. First, the coefficient estimates for the parameters (ψ and ρ ) are both 

reported to be positive and significant for all the testing conducted, except for the REER 

of the peso. Thus, this implies that the higher is the accumulation of the rate of external 

debts, the more severe is the overshooting of the NEER and the REER of the local 

currencies in these four countries. In short, the empirical results present conclusive 

evidences that the rapid accumulations in one or both groups of external debts prior to 

the outbreak of the 1997 financial crisis in these four economies have significantly 

contributed to the incidences of overshooting using both the NEER and the REER of the 

four local currencies. 

 Second, the test results also suggest that the overshooting of the Indonesian 

rupiah has been driven largely by the accumulations of the claims on banks. In contrast, 

the role of debt securities is more significant for the cases of peso, baht and won. These 

findings are arguably consistent with the stylized facts presented in Section 2.1 of the 

paper. The growth rates on the claims on bank for Indonesia were significantly higher 

                                                   
9  However they can be made available upon request to the authors. 
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than the rates for debt securities. The opposite trends occurred for the cases of the 

Philippines, Korea and Thailand, where the buildup rates of the debt securities were 

significantly higher than the rates for the claims on banks.  

Few more detail analyses should also be discussed here. The two main findings 

are in general very robust. The test results for the NEER and REER are, in general, 

consistent with each other. The diagnostic statistics, including the R2 statistics adjusted 

for degrees of freedom, the Durbin-Watson (DW), the F-statistics (and its probability), 

and the Engle’s ARCH test for heteroscedasticity, are presented for each regression. 

The F-statistics indicate that the probability is at least 95 percent that one or more of the 

independent variables are non-zero. The Durbin-Watson statistics indicate that the serial 

correlations are not a problem in any of the regression results. In addition, the ARCH 

results conclude the absence of heteroscedasticity in general, with a possible exception 

in the case of the NEER of the baht.  Finally, the R-squares range from around 60 

percent for Indonesia to about 30 percent for the case of peso. 

 

5. Brief Concluding Remarks 

As a number of these East Asian economies shift to adopt inflation targeting as 

the main anchor of their monetary policy, the ability to manage the volatilities of the 

exchange rate will largely influence the capacity of the monetary authority in achieving 

its inflation target. Understanding factors influencing the fluctuations of the local currency 

is therefore imperative, especially given the more volatile foreign exchange markets in 

the region after the outbreak of the 1997 financial crisis.      

Having generated the PPP and NATREX rates, our study has successfully 

reported the significant presence of exchange rate overshooting (and undershooting) of 

the four key East Asian currencies since the early 1990s, despite the lack of official data 

on the long-run equilibrium NEER and REER. The results have also shown that the 



 

 24 

currency has unquestionably become more volatile, as demonstrated by the high 

frequency and persistence in the overshooting (and undershooting) of the East Asia 

regional currencies. Based on the frequencies of the overshooting (and undershooting) 

of the NEER and REER, the rupiah and peso were more severely affected than the baht 

and the won. 

To provide more insights to the overshooting phenomena, our study examines 

the potential role of external debt in explaining the incidences of exchange rate 

overshooting of those four East Asian currencies. The empirical results have shown that 

the accumulation of external debts in these economies have indeed been partly 

responsible for the increasing incidence and severity of exchange rate overshooting of 

the local currency. What is even more important is that the empirics have also suggested 

that the role of external debts associated with the banking sector has been largely 

responsible for the exchange rate overshooting of the rupiah, arguably, the most 

severely crisis effected East Asian currency. In contrast, the role of debt securities has 

been found to be more significant in explaining the exchange rate overshooting of the 

peso, the won and the baht. 

Despite the two contrasting results, we can confidently conclude that managing 

and reducing the high GDP share of the external debt should be placed among the 

foremost strategic objectives of the macroeconomic policy agenda of these countries.  

The ability to reduce the size of external debts, thus easing the exchange rate 

overshooting implication of the size of the debt on the local currency, will certainly create 

greater flexibility in the budgetary management of fiscal policy. And, while, at the same 

time, should improve the capacity of the monetary authority to manage the fluctuations 

of the domestic price level and meet its inflation target. 

 



 

 25 

Reference: 

 Calvo, G.A., and Reinhart, C.M. (2002), “Fear of Floating”, Quarterly Journal of 
Economics, 117 (2), pp. 379-408. 
 
 Cavallo, M. (2005), “To Float or Not to Float? Exchange Rate Regimes and 
Shocks”, The Federal Reserve Bank of San Francisco (FRBSF) Economic Letter, 
No.2005-01 (January). 
 

Cavallo, M., Kisselev, K., Perry, F., and Roubini, N. (2002), “Exchange Rate 
Overshooting and the Costs of Floating”, mimeo, New York University. 

 
Chou, W. (2000), “Exchange Rate Variability and China’s Exports”, Journal of 

Comparative Economics, 28, pp.61-79. 
 

 Corsetti, G., Pesenti, P. and Roubini, N. (1999), “What caused the Asian 
Currency and Financial Crisis?, Japan and the World Economy, 11, pp. 305-373. 
 
 Devereux, M.B., and Lane, P.R. (2001), “Understanding Bilateral Exchange Rate 
Volatility”, mimeo. 
 

Dornbusch, R (1976), “Expectations and Exchange Rate Dynamics”, Journal of 
Political Economy, Vol. 84, pp. 1161-1176. 

 
Dornbusch, R (1976b), “Exchange Rate Expectations and Monetary Policy”, 

Journal of International Economics, Vol. 6, pp. 231-244.  
 

            Frankel J. and S.J. Wei (1994). “Yen Bloc or Dollar Bloc?: Exchange Rate 
Policies of the East Asian Economies”, In T. Ito and A. Krueger (eds.), Macroeconomic 
Linkage: Savings, Exchange Rates, and Capital Flows, Chicago: University of Chicago 
Press. 
 

Kawai, M. (2002), “Bank and Corporate Restructuring in Crisis-Effected East 
Asia: From Systemic Collapse to reconstruction”, in G. de Brouwer (ed), Financial 
markets and Policies in East Asia, London: Routledge. 

 
Kwiatkowski, D. et al. (1992), “Testing the Null Hypothesis of Stationary against 

the Alternative of a Unit Root,” Journal of Econometrics, 54, 159-178.  
 
MacDonald, R., and Stein, J.L. (1999), “Introduction: Equilibrium Exchange 

Rates”, Chapter 1 in MacDonald, R. and Stein, J.L., Equilibrium Exchange Rates, 
Kluwer. 

 
McKenzie, M. (1999), “The Impact of Exchange Rate Volatility on International 

Trade Flows”, Journal of Economic Surveys, Vol. 13, 1, pp. 71-107. 
 
McKinnon R. (2000). “The East Asian Dollar Standard, Life After Death”, 

Economic Notes, 29, pp.31-82. 
 



 

 26 

Mills, T.C. and E. Pentecost (2001), ‘Is there a Relationship between Real  
Exchange Movements and the Output Cycle?’, Research Paper No.01/02, 
(Loughborough University) (June). Forthcoming in Economic Modelling. 
 

Obstfeld, M., and Rogoff, K. (1998), “Risk and Exchange Rates”, NBER Working 
Paper , No 6694, August. 

 
Rahmatsyah, T., Rajaguru, G., and Siregar, R. (2002), “Exchange-Rate Volatility, 

Trade and “Fixing for Life”, in Thailand”, Japan and the World Economy, 14, pp. 445-
470.  

 
Rogoff, K. (2002), “Dornbusch’s Overshooting Model After Twenty-Five Years”, 

IMF Working Paper, February. 
 
Siregar, R., and Rajan, R.S. (2004), “Impact of Exchange Rate Volatility on 

Indonesia’s Trade Performance in the 1990s”, The Japanese and International 
Economies, 18, pp. 218-240. 

 
Stockman, A. (1998), “New Evidence Connecting Exchange Rates to Business 

Cycles”, Economic Quarterly, Federal Reserve Bank of Richmond, 84, 2, pp. 73-88. 
 

Stein, J.L, and Paladino, G. (1997), “Recent Developments in International 
Finance: A Guide to Research”, Journal of Banking and Finance, 21, N0.11-12. 

 
Stein, J.L, and Paladino, G. (1999), “Exchange Rate Misalignments and Crises”,  

CESifo Working Paper, No. 205 (November). 
       

        

 

 

 

 

 

 

 

 

 

 

 



 

 27 

Table 1: The Johansen Cointegration Test Results 

 
 

Indonesia: REER-CPI 
 

Eigenvalue 
 

Likelihood Ratio 5% Critical Value 

 
0.4794 

 
77.02* 

 
68.52 

 
0.3414 

 
43.72 

 
47.21 

 
0.2119 

 
22.43 

 
29.68 

 
0.1347 

 
10.27 

 
15.41 

 
0.0552 

 
2.89 

 
3.76 

* There is 1 cointegrating equation at 5% Critical Value. 
 

DummyLnRGOVTLnTOTLnPRODLnREER tttt 365.0328.0814.1056.0048.4 −−−+−=  
Std error:                  (0.1539)**            (0.3605)**          (0.1148)**              (0.2018)* 
 
** Significant at 5% and * Significant at 10%. 
Sample Observations= 1990:1-2003:4; and Number of Lags = 4 

 
 

The Philippines: REER-CPI 
 

Eigenvalue 
 

Likelihood Ratio 5% Critical Value 

 
0.5598 

 
78.88* 

 
68.52 

 
0.2624 

 
37.86 

 
47.21 

 
0.2072 

 
22.64 

 
29.68 

 
0.1639 

 
11.04 

 
15.41 

 
0.0407 

 
2.08 

 
3.76 

* There is 1 cointegrating equation at 5% Critical Value. 
 

DummyLnRGOVTLnTOTLnPRODLnREER tttt 498.0586.0348.1257.0141.8 +−+−=  
Std error:                (0.0714)**             (0.3351)**        (0.1108)**               (0.0367)** 
 
** Significant at 5% and * Significant at 10%. 
Sample Observations= 1990:1-2003:4; and Number of Lags = 1 
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Table 1: The Johansen Cointegration Test Results (cont’d) 

 
Thailand: REER-CPI 

 
Eigenvalue 

 
Likelihood Ratio 5% Critical Value 

 
0.5177 

 
78.51* 

 
68.52 

 
0.4109 

 
39.14 

 
47.21 

 
0.1095 

 
10.55 

 
29.68 

 
0.0743 

 
4.29 

 
15.41 

 
0.0022 

 
0.12 

 
3.76 

* There is 1 cointegrating equation at 5% Critical Value. 
 

DummyLnRGOVTLnTOTLnPRODLnREER tttt 174.0733.1875.0647.0014.4 ++−−=  
 Std error                 (0.2073)**           (0.3878)**         (0.5786)**              (0.0885)** 
 
** Significant at 5% and * Significant at 10%. 
Sample Observations= 1990:1-2003:4; and Number of Lags = 1 

 
 

Korea: REER-CPI 
 

Eigenvalue 
 

Likelihood Ratio 5% Critical Value 

 
0.4897 

 
87.49* 

 
68.52 

 
0.2067 

 
39.72 

 
47.21 

 
0.1555 

 
23.28 

 
29.68 

 
0.0864 

 
11.29 

 
15.41 

 
0.0662 

 
4.87 

 
3.76 

* There is 1 cointegrating equation at 5% Critical Value. 
 

DummyLnRGOVTLnTOTLnPRODLnREER tttt 083.0835.0034.1205.0423.5 −−−+−=  
 Std error:                 (0.0196)**            (0.1411)**          (0.1149)**              (0.0386)**     
 
** Significant at 5% and * Significant at 10%. 
Sample Observations= 1985:1-2004:2; and Number of Lags = 6 
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Table 2: Test Results for NEER and REER of Rupiah 
 
 

Nominal Effective Exchange Rate (NEER) 
 
                  tt PPPNEER ∆−∆  = 0.187 •DebSect + 0.622 •TotBnkClm t 

                                                                 (0.101)*                        (0.105)** 
 
                R2 = 0.67.    DW = 2.16.    Prob(F-stat) = 0.000.    ARCH(Prob) = 0.41 
 
  

Real Effective Exchange Rate (REER) 
 
            tt NATREXREER ∆−∆  = 0.510( tt NATREXREER ∆−∆ )t-1 + 0.621•TotBnkClmt  + 
                                                          (0.127)**                                            (0.094)** 

- 0.554•TotBnkClm t-1  
 (0.126)**                    

 
                R2 = 0.65.    DW = 2.16.     Prob (F-stat) = 0.000.   ARCH(Prob) = 0.25 
 
 
* Significant at 10 percent. ** Significant at 5 percent. DW: Durbin-Watson. 

 
 

 Table 3: Test Results for NEER and REER of Peso 
 

 
Nominal Effective Exchange Rate (NEER) 

 
                    tt PPPNEER ∆−∆  = 0.036 Cdummyt +0.144•DebtSect-1 +  
                                                             (0.018)**                 (0.067)** 
 
                   0.125•DebtSect-2 +0.191•TotBnkClmt  - 0.034 
                         (0.059)*                     (0.067)** 
 
 
                R2 = 0.33.    DW = 2.185.    Prob(F-Stat)= 0.008.    ARCH(Prob) = 0.62 
 

 
Real Effective Exchange Rate (REER) 

 
 
           tt NATREXREER ∆−∆  = 1)(576.0 −∆−∆ ttt NATREXREER  
                                                  (0.119)* 
 
         R2 = 0.332.    DW = 1.789.   ARCH(Prob) = 0.65 
 
 
* Significant at 10 percent. ** Significant at 5 percent. DW: Durbin-Watson. 



 

 30 

 Table 4: Test Results for NEER and REER of Baht 
 

Nominal Effective Exchange Rate (NEER) 
 
                   tt PPPNEER ∆−∆  = -0.054 + 0.411•DebtSect + 0.191•TotBnkClmt  + 
                                                     (0.017)**  (0.092)**                       (0.073)* 
 
                   0.050CrisisDummyt 
                            (0.020)**  
                                                                                    
 
                R2 = 0.578.    DW = 1.950.    Prob(F-Stat) = 0.0000.    ARCH(Prob) = 0.08 
 
 

Real Effective Exchange Rate (REER) 
 
             tt NATREXREER ∆−∆  = -0.053 + 0.445•DebtSect +  0.131•DebtSect-1 + 
                                                      (0.018)**  (0.100)**                       (0.080)* 
 
             0.179•TotBnkClmt  + tCdummy050.0  
                 (0.077)**                               (0.022)** 
 
                R2 = 0.59.    DW = 2.14.   Prob(F-stat)= 0.000.    ARCH(Prob) = 0.14 
 

 
* Significant at 10 percent. ** Significant at 5 percent. DW: Durbin-Watson. 

 
 

Table 5: Test Results for NEER and REER of Won 
 

Nominal Effective Exchange Rate (NEER) 
 

             tt PPPNEER ∆−∆  = 0.503•DebtSect  
                                                    (0.094)**                           
                                                                                                   
                R2 = 0.40.    DW = 2.47.    ARCH(Prob) = 0.28 
 

 
Real Effective Exchange Rate (REER) 

 
            tt NATREXREER ∆−∆  = -0.064 + 0.239•DebtSect-1  + 0.339 •DebtSect-2   
                                                                   (0.028)**   (0.114)**                          (0.115)**  
 
              + 0.072CrisisDummyt                 
              (0.034)**              
 
             R2 = 0.24.   DW = 2.31.     Prob (F-stat) = 0.000.       ARCH(Prob) = 0.94 
 
 
* Significant at 10 percent. ** Significant at 5 percent. DW: Durbin-Watson. 
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Figure 1: External Debts of Indonesia 
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Bank: Total Claim on Bank over GDP (in %).   
Debt Securities: Total Debt Securities issued abroad over GDP (in %). 
Source: Bank for International Settlement 
  

 
Figure 2: External Debts of The Philippines 
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Bank: Total Claim on Bank over GDP (in %).   
Debt Securities: Total Debt Securities issued abroad over GDP (in %). 
Source: Bank for International Settlement 
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Figure 3: External Debts of Thailand 
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Bank: Total Claim on Bank over GDP (in %).   
Debt Securities: Total Debt Securities issued abroad over GDP (in %). 
Source: Bank for International Settlement 
 

Figure 4: External Debts of Korea 
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Bank: Total Claim on Bank over GDP (in %).   
Debt Securities: Total Debt Securities issued abroad over GDP (in %). 
Source: Bank for International Settlement 
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Figure 5: External Debt and Overshooting  
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Note: A rise in )(e implies a depreciation of the local currency. 
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Figure 6: PPP Rates and NEER for Indonesia 
(Quarter 1, 2000 = 100) 
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Source: Authors’ own calculation 
 

Figure 6b: Overshooting NEER for Indonesia 
(in percentage) 
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Source: Authors’ own calculation 
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Figure 6c: REER (CPI) and NATREX for Indonesia 
(Quarter 1, 2000 = 100) 
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Source: Authors’ own calculation 
 
 

Figure 6d: Overshooting REER for Indonesia 
(in percentage) 
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Figure 7: NEER of the Peso 

40

60

80

100

120

140

91 92 93 94 95 96 97 98 99 00 01 02 03

NEER PPP
 

 
Source: Authors’ own calculation 
 

Figure 7b: Overshooting NEER for the Philippines 
(in percentage) 
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Source: Authors’ own calculation 
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Figure 7c: REER (CPI) and NATREX for the Peso 
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Source: Authors’ own calculation 
 

 
Figure 7d: Overshooting REER (CPI) for the Philippines 

(in percentage) 
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Source: Authors’ own calculation 
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Figure 8: NEER of Thailand Baht 
(Quarter 1, 2000 = 100) 
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Source: Authors’ own calculation 
 
 

Figure 8b: Overshooting NEER for Thailand 
(in percentage) 
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Source: Authors’ own calculation 
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Figure 8c: REER (CPI) and NATREX of Thailand Baht 
 

60

80

100

120

140

91 92 93 94 95 96 97 98 99 00 01 02 03

REER NATREX
 

Source: Authors’ own calculation 
 

 
Figure 8d: Overshooting REER for Thailand  

(in percentage) 

-20

-10

0

10

20

30

40

91 92 93 94 95 96 97 98 99 00 01 02 03

 
Source: Authors’ own calculation 
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Figure 9: NEER of Korean Won 
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Source: Authors’ own calculation 
 

 
Figure 9b: Overshooting NEER of Korean Won 

(in percentage) 
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Source: Authors’ own calculation 
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Figure 9c: REER (CPI) and NATREX of Korean Won 
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Source: Authors’ own calculation 
 

 
Figure 9d: Overshooting REER of Korean Won 

(in percentage) 
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