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 The paper studies the monetary approach to exchange rate for a group of five Pacific Basin 
economies, using quarterly data for the period of post – Asian financial crisis. Estimated results 
reveal that for Thailand and the Indonesia which were most affected by Asian financial crisis, 
monetary model did not work for explaining exchange rate movements. For Korea and Malaysia, 
the results show that  there were long-run relationships between exchange rates and their 
monetary variables. However, the proportionality hypothesis of exchange rate to relative money 
supply did not hold for the two countries. Conversely, for Vietnam, it appears that the monetary 
model worked well in explaining exchange rate movements. Especially, the estimated 
coefficients of money and output variables are consistent with any traditional variants of 
monetary model.  
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1. Introduction 

 

There are several different approaches to exchange rate determination. Among them, the monetary 
approach to exchange rate (MAER) has attracted attention in the study of exchange rate for a long time. 
MAER has been also analyzed and modelled from two main different perspectives. The first one is 
flexible-price model, developed by Frenkel (1976) and Bilson (1978). The second monetary approach 
to exchange rate determination is sticky-price model, developed by Dornbusch (1976) and Frankel 
(1979). There are many debates about the effectiveness of monetary model to forecast the exchange 
rate movement. Meese and Rogoff (1983) suggested that standard monetary models of exchange rate 
determination possess rather weak explanatory power and a simple random walk model for exchange 
rates can beat various time series and structural models in terms of out-of-sample forecasting 
performance. Moreover, studies by Meese (1986) and by Baillie and Selover (1987) were unable to 
discover the long-run relationship between exchange rate and its monetary variables. According to 
Boothe and Glassman (1987), previous studies have no tools for testing long-run exchange rates. Also, 
recent studies also negates the MAER (Cheung et al., 2005; Engel, 2007; Faust, 2003; Rapach & 
Wohar, 2002). Furthermore, Alvarez et al. (2007) argued that if exchange rates follow random walks, 
then a revision of the monetary theoretical models is necessary. 
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On the other hand, following decades of failure to empirically explain and forecast fluctuations in 
exchange rates determination by monetary models, throughout 1990s, succeeding works by Mark 
(1995) and by Chinn and Meese (1995) and series studies, which employed cointegration technique, 
by MacDonand and Taylor ((1991); (1993); (1994a); (1994b)) overturned the of Meese and Rogoff’s 
hypothesis. Since then, monetary model of exchange rate determination has attracted considerable 
interest and researchers found positive results throughout the world. For instance, in Europe, studies by 
Diamandis et al. (1998), Frenkel and Koske (2004), Tawadros (2008), Uz and Ketenci (2008), and 
Papadamou and Markopoulos (2012) provided the empirical validity of monetary models in explaining 
exchange rates. Furthermore, in United States of America, the monetary models is found to be effective 
in forecasting exchange rate movements (Cushman, 2007; Hwang, 2001; Kouretas, 1997; Loría et al., 
2010). The validity of monetary model of exchange rate is pointed out in Africa (Evans, 2013).  
Empirical studies of MAER for Asian economies also provided positive results. Liew et al. (2009) 
investigated MAER for Thailand bath-Japanese yen exchange rate. The findings showed the existence 
of relationship between exchange rate and fundamental variables. Furthermore, some popular 
restrictions are valid. Similarity, Chin et al. (2007a) examined the long-run validity of monetary model 
for the Malaysian ringgit – U.S dollar. The result represented a long-run relationship exists between 
variables in the model for the ringgit-U.S dollar exchange rate. In addition, coefficients of money and 
output differentials are consistent with flexible-price and sticky-price models as well. In particular, the 
results are highly consistent with Bilson’s monetary model. Another study by Chin el al. (2007b) also 
indicates that fundamental variables explain adequately the determination of Philippines peso-U.S 
dollar exchange rate even if the hypothesis of proportionality between exchange rate and money does 
not hold.  Miyakoshi (2000) investigated of the monetary model for the case of the Korean won – 
German mark, the Korean won – Japanese yen, and Korean won – US dollar for the period of pre-Asian 
financial crisis. The findings pointed out that the long-run relationship between exchange rate and 
monetary fundamentals is valid for all cases. The study by Makrydakis (1998) also reported the validity 
of monetary model of exchange rate determination for Korean won- U.S dollar during the period of 
1980-1995. 
In this paper, for the first time, the monetary model of exchange rate determination is re-examined for 
group of five Pacific Basin countries (Vietnam, Thailand, Malaysia, Indonesia, and Korea), using 
quarterly data for the period of post-Asian financial crisis. For this purpose, the multivariate 
cointegration techniques are employed and various restrictions such as monetary restrictions and 
exclusion restrictions are performed. More specifically, the dynamic forecast for exchange rate is 
carried out by simulating VARs method. 
The rest of the paper is structured as follows. Section 2 presents monetary model and methodology. 
The data description and estimated results are expressed in section 3. Section 4 provides discussions. 
The following section concludes the paper. 
2. The monetary model and econometric methodology 

The monetary model of exchange rate determination can be expressed compactly following the reduced 
form equation1 𝛿 𝑠 = 𝛿 𝑚 + 𝛿 𝑚∗+ 𝛿 𝑦 + 𝛿 𝑦∗ + 𝛿 𝑟 + 𝛿 𝑟∗ + 𝑢           (1) 

where 𝑠  is the spot exchange rate (defined as the price of a unit foreign money in terms of domestic 
money), 𝑚  is the domestic money supply, 𝑦  is the domestic real output, 𝑟  is the domestic interest 
rate, corresponding foreign magnitudes are denoted by an asterisk, 𝑢  is a disturbance term. The scheme 
of E.q (1) nests both flexible-price version as well as sticky-price model. The literature suggests that if 

 
1See MacDonald and Taylor (1991), MacDonald and M.P (1994a), Diamandis and Kouretas (1996); Makrydakis (1998); 
Miyakoshi (2000); Liew, Baharumshah et al. (2009) for further information. 
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the model is correct, it is expected thatthe coefficients 𝛿  and 𝛿  should equal +1 and -1 respectively 
(of course, 𝛿 =1), a rise in money supply from a country out of the group Pacific Basin economies (US) 
is expected to cause the depreciation (appreciation) of Pacific Basin’ currencies (Vietnamese dong, 
Thai Baht, Korea Won, Indonesia rupiah, and Malaysia Ringgit respectively). In addition, 𝛿  and 𝛿  
should, in turn, be negative and positive (𝛿 < 0 and 𝛿 > 0). Finally, the selected Asian countries’ 
(US) interest rate should play a positive (negative) impact on the exchange rate (𝛿 > 0 and 𝛿 < 0)2.  
Referring to the literature review, if cointegration vectors exist, some commonly monetary restrictions 
and tests of exclusion restrictions are performed to check whether these relationships between exchange 
rate and fundamental values are consistent with theoretical issues. In terms of monetary restrictions, 
the most important of these parameter restrictions is the existence of the proportionality between 
exchange rate and its relative money (𝐻 : 𝛿 = 𝛿 = −𝛿 ). Less significant for the validity of the 
monetary model, yet also frequently imposed and tested, are equal and opposite coefficients on relative 
outputs (𝐻 : 𝛿 + 𝛿 = 0) and interest rates (𝐻 : 𝛿 + 𝛿 = 0). Furthermore, the other null hypotheses 
are to test the joint significance of the some of the combined effects of the first three restrictions 
(𝐻 :𝐻 ∩ 𝐻 ;  𝐻 :𝐻 ∩ 𝐻 ;  𝐻 :𝐻 ∩ 𝐻 ;  𝐻 :𝐻 ∩ 𝐻 ∩ 𝐻 ). More strictly, the findings have to be 
supported by tests of exclusion restrictions on exchange rate, money, output and interest rates (𝐻 : 𝛿 =0; 𝐻 : 𝛿 = 𝛿 = 0; 𝐻 : 𝛿 = 𝛿 = 0; 𝐻 : 𝛿 = 𝛿 = 0). The null hypothesis  𝐻  tests whether 
exchange rate is a part of model.  𝐻  examines the meaning of money supply and 𝐻  test the validity 
of output in forming the monetary model. The 𝐻  test will suggest that the interest rate is qualified to 
take into account in the model or not. Table 1 summarizes monetary and exclusion restrictions will be 
tested. 
Table 1  
Tests of exclusion restriction and monetary restriction 

Monetary restrictions 𝐻 : 𝛿 = 𝛿 = −𝛿   𝐻 : 𝐻 ∩ 𝐻  𝐻 : 𝛿 + 𝛿 = 0  𝐻 :𝐻 ∩ 𝐻  𝐻 : 𝛿 + 𝛿 = 0  𝐻 :𝐻 ∩ 𝐻 ∩ 𝐻   𝐻 : 𝐻 ∩ 𝐻    
Exclusion restrictions 𝐻 : 𝛿 = 0  𝐻 : 𝛽 = 𝛽 = 0 𝐻 : 𝛿 = 𝛿 = 0  𝐻 : 𝛽 = 𝛽 = 0 

To investigate the long-run relationship between the variables in the model, we use Johansen’s 
procedure ( Johansen, 1988; Johansen & Juselius, 1990) in the multivariate framework. Let 𝑌 ≡(𝑠 ,𝑚 ,𝑚∗,𝑦 ,𝑦∗, 𝑟 , 𝑟∗). If 𝑌  is cointegated, this system can be generated by a vector error correction 
model. 

∆𝑌 =  µ + ΠY + Γ ∆𝑌 + 𝜀 ,         (2) 

where µ is a 7 × 1 vector of drift, Π is a 7 × 7 matrices of parameters that captures the coefficients of 
the long-run relationship between variables, Γ  represents short-run dynamics, and 𝜀  is white noise 
vector. Because Π is an n × n (7 × 7) matrix, Π can be decomposed into two matricesα  and β (both n 
x r) such that Π = α. β′. α is the speed of adjustment to disequilibrium and β is the matrix of 
cointegration vectors. The cointegrating relations depend on the rank(𝛱). Wedenotes the rank of  Π is 𝑟 (0 ≤ 𝑟 ≤ 6). To identify the value of 𝑟, Johansen and Juselius (1990) and Johansen (1988) introduce 
Trace tests and 𝜆  tests.  

 
2 Note that in sticky price model of Dornbusch, 𝛿 < 0 and 𝛿 > 0 
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𝜆 (𝑟) =  −𝑇 ln (1 − î ),   (3) 

where T is sample size, 𝜆 , … 𝜆 are smallest estimated eigenvalues. Trace statistic is employed to test 
the null hypothesis if there are at most 𝑟 cointegrating vectors against the alternative hypothesis of more 
than 𝑟 cointegrating vectors.  𝜆 (𝑟, 𝑟 + 1) =  −𝑇𝑙𝑛 1 − 1

ˆ
r . (4) 

The 𝜆  statistic tests the null hypothesis if there are at most 𝑟 cointegrating vectors against the 
alternative hypothesis of 𝑟 + 1 cointegrating vectors. If the results of two test statistics are not 
consistent, we will follow the trace statistic as suggested by Cheung and Lai (1993). The lag length is 
chosen based on the Schwarz information criterion (SIC). 
3. Data description and empirical results 

3.1. Description of the data 

For Vietnam, the data begins from 1998:Q2 and ends in 2012:Q2. The sample period runs from 
1998:Q4 to 2013:Q4 for the Indonesia, Thailand, Korea and Malaysia. Except for interest rates and 
inflation rates, all variables are presented in natural logarithms. The corresponding foreign variables 
are denoted by asterisks. The details about series are discussed below:         𝑠 − Spot exchange rate – the price of one unit US dollar in terms of the selected Asian countries’ 
currencies. For Vietnam, this variable is taken from State Bank of Vietnam while the other’s exchange 
rates are extracted from International Financial Statistics (IFS).         𝑚  – Money supply, in our study M2 is utilized as money supply and it is seasonally adjusted. This 
variable is collected from IFS for all economies.         𝑦   – The real output. It is seasonally adjusted. In this study, real GDP is used for measuring output. 
For Vietnam, this variable is computed based on the data taken from General Statistics Office (GSO) 
and IFS. For other economies, data of real outputs are computed based on the data collected from IFS.         𝑟   – Interest rate. Discount rates are used for estimating and they are extracted from IFS. 
3.2. Estimated results 

3.2.1. Unit root tests  

Before turning to the VAR analysis, we test the stationarity property of the time series. The ADF 
(Augmented Dickey – Fuller) tests and PP (Phillips – Perron) tests indicate that all variables appear to 
be non-stationary in their levels, while they are stationary in their first differences for the case of 
Vietnam and the other economies (see the Appendix A for ADF and PP test results). 
3.2.2. Cointegration tests 

In the Johansen cointegration tests, the optimal lag length is chosen by applying the Schwarz 
information criterion. The results of cointegration tests are extracted from 𝜆  and  𝜆  statistics 
and presented in Table 2.  
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Table 2 
Cointegration tests 𝐻  Critical value 

(5%) 
Vietnam Thailand Korea Indonesia Malaysia 

Trace statistics 𝑟 = 0 125.615 133.30** 140.035* 186.265* 198.34* 249.217* 𝑟 ≤ 1 95.753 86.901 95.835** 121.900* 128.71* 118.166* 𝑟 ≤ 2 69.818 57.773 64.000 75.701** 82.351* 78.510* 𝑟 ≤ 3 47.856 32.628 37.187 42.624 42.183 45.802 𝑟 ≤ 4 29.797 17.864 19.841 20.163 11.923 21.045 𝑟 ≤ 5 15.494 4.741 7.303 8.968 4.5948 8.7326 𝑟 ≤ 6 3.8414 0.308 0.295 0.470 0.0522 0.0046 
Max-eigenvalue statistics 𝑟 = 0 46.231 46.399** 44.199 64.365* 69.626* 131.05* 𝑟 = 1 40.077 29.128 31.835 46.199* 46.362* 39.656 𝑟 = 2 33.876 25.144 26.813 33.076 40.167* 32.707 𝑟 = 3 27.584 14.764 17.345 22.460 30.259** 24.756 𝑟 = 4 21.131 13.122 12.537 11.194 7.3291 12.313 𝑟 = 5 14.264 4.432 7.008 8.498 4.5425 8.727 𝑟 = 6 3.8414 0.308 0.295 0.470 0.0522 0.0046 

Notes: * and ** are significant at 1% and 5% respectively. Lag length is chosen by SC. 

It can be seen that the cointegration test results indicate the existence of one cointergating vector 
between monetary variables for Vietnam and at least one cointegrating vectors between exchange rate 
and its monetary fundamentals for the other economies in the sample. 
3.2.3. Monetary restriction tests 

The existence of cointegrating vectors between exchange rate and its relative monetary variables allow 
us to proceed to some underlying monetary restriction tests. The results are in Table 3. 
Table 3  
Results of monetary restriction test 

 Vietnam Thai. Korea Indo. Mal. 𝐻  4.80   (0.09) 10.44  (0.0) 59.84 (0) 48.00  (0) 63.84 (0) 𝐻  0.042 (0.83) 2.94    (0.22) 26.33 (0) 8.44    (0) 39.41 (0) 𝐻  6.63   (0) 17.74  (0.41) 18.28 (0) 8.54    (0) 91.12 (0) 𝐻  5.18   (0.15) 23.36  (0) 63.28 (0) 84.62  (0) 101.9 (0) 𝐻  12.82 (0) 27.40  (0) 78.70 (0) 63.41  (0) 127.6 (0) 𝐻      9.14   (0) 3.69    (0.45) 38.68 (0) 57.11  (0) 98.92 (0) 𝐻  12.93 (0) 32.73  (0) 83.86 (0) 99.04  (0) 144.5 (0) 
Notes: To facilitate readability, a significant level less than 0.05 of Chisq-statistics has been set zero. 

Table 3 shows that, for Vietnam, the restrictions for money and output (𝐻 ,𝐻 , 𝐻 ) cannot be rejected. 
The null hypothesis 𝐻  cannot be rejected which indicates that there is of  proportionality between 
Vietnamese dong- U.S dollar exchange rate and money supplies of Vietnam and the United States. In 
addition, the null hypothesis 𝐻  and 𝐻  cannot be rejected, thus we can conclude that the estimated 
coefficients of monetary and output are consistent with any of the forms of the monetary models.  
For Thailand, the non-rejection is identified for output and interest rate (𝐻 ,𝐻 , 𝐻 ), but the restriction 
for money (𝐻 ) is rejected. Moreover, for Korea, Indonesia, and Malaysia, all restrictions can be 
rejected. Therefore, for selected countries, with the exception of Vietnam, the proportionality between 
exchange rates and relative monies are rejected. 
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3.2.4. Exclusion restriction tests 

In order to make our findings more strictly, the exclusion restriction tests are performed. The results 
are expressed in Table 4. 
Table 4  
Results of exclusion restriction tests 

 Vietnam Thai. Korea Indo. Mal. 𝐻       14.79 (0) 3.65    (0.16) 25.92 (0) 5.40     (0.14) 30.54 (0) 𝐻       17.25 (0) 10.66  (0) 55.42 (0) 50.27   (0) 39.34 (0) 𝐻       12.79 (0) 20.10  (0) 63.36 (0) 50.34   (0) 67.60 (0) 𝐻       8.31   (0) 9.65    (0) 36.35 (0) 51.94   (0) 105.3 (0) 
Notes: To facilitate readability, a significant level less than 0.05 of Chisq-statistics has been set zero. 

Table 4 shows that for the case of Vietnam, none of these variables is excluded in forming the 
cointegrating relationship. Similarity, for Korea and Malaysia, all exclusion restrictions can be rejected. 
On the contrary, for Thailand and Indonesia, exclusion restriction tests demonstrate that exchange rates 
are not a part of the cointegration relationships. 
3.2.5. Long – run relationship and short – run dynamic 

As mentioned previously, for Thailand and Indonesion, the results of exclusion restriction test implies 
that the monetary model is not valid framework for the long-run exchange rate beetwen Thai baht - U.S 
dollar exchange rate as well as Indonesian rupiah - U.S dollar exchange rate.  For Vietnam, some money 
restrictions cannot be rejected and all the null hypotheses of exclusion restrictions are rejected. We then 
re-estimate the cointegrating relationship by imposing monetary restrictions 𝐻  and 𝐻 . The restriction 
cannot be rejected and the long-run relationship is presented in Eq. (5).  𝑆 = (𝑚 −𝑚∗) − 3.11(𝑦 − 𝑦∗) − 0.0002𝑟 − 0.037𝑟∗ (5) 

From a technical standpoint, simulating VARs can be used for forecasting dynamic system of equations 
(Richard, 2015). Therefore, this paper uses simulating VARs to make dynamic forecasts for 
Vietnamese dong - US dollar exchange rate (𝑠). Fig. 1 shows the forecasted values follow closely with 
the actual values’ movement, indicating that the model fits the data appropriately. 
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Fig. 1. Actual and Forecasted values of Vietnamese dong-US dollar exchange rate  

For Korea and Malaysia, it is worth recalling that the hypothesis of proportionality between exchange 
rates and relative money supplies are rejected. Moreover, the sign of estimated  coefficients in all 
cointegration vectors are not consistent with any variant of monetary model (see Appendix B).  
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4. Discussion 

The estimated result of monetary approach to exchange rate determination for a group of Pacific Basin 
countries has revealed several important findings. For Thailand, although estimated results demonstrate 
the existence of long-run relationships between exchange rate and its fundamentals, the long-run 
relationships is not supported by exclusion tests. Indeed, the null hypothesis 𝐻  cannot be rejected 
suggesting that the Thai baht - U.S dollar exchange rate is not a part of long-run relationship. Therefore, 
it can be concluded that this monetary model does not work to explain the movement of the Thai baht 
- U.S dollar exchange rate in period of study. This results contrast sharply with the findings in the 
previous study by V. K.-S. Liew, Baharumshah, and Puah (2009). Considering the Indonesia, the 
estimated results carry the same meaning to Thailand’s. In this case, there is existence of long-run 
relationship between Indonesian rupiah - U.S dollar exchange rate and its relative fundamentals. 
However, the cointegrating relationships are not supported by the exclusion restriction on exchange 
rate, implying that exchange rate is not a part of cointegrating vectors. For this reason, it is reasonable 
to conclude that the monetary model has not performed well to explain the Indonesian rupiah - U.S 
dollar exchange rate in period of study. Regarding to Korea, the estimated results express that there is 
a valid framework for analyzing long-run movement in Korea won- U.S dollar exchange rates. The 
cointegration relationships between Korea won- U.S dollar exchange rate and its relative fundamentals 
including money supply, output and interest rate are supported by the exclusion tests: none of these 
variables are excluded. However, the hypothesis of proportionality between exchange rate and money 
supply is rejected for period of the study. These findings are in accordance with those of Makrydakis 
(1998) and Miyakoshi (2000) who used data for pre-Asian financial crisis periods.  
Referring to the case of Malaysia, the estimated result reflects the existence of cointegrating 
relationship between Malaysian ringgit-U.S dollar exchange rate and its relative monetary 
fundamentals including money supply, output and interest rate. The result is supported by the exclusion 
restriction tests 𝐻 , 𝐻 , 𝐻 , 𝐻 , all these hypotheses can be rejected. However, the rejection of 𝐻  
also indicates that Malaysian ringgit-U.S. dollar exchange rate does not respond proportionally to 
changes in monies, implying that there is no variant of monetary model reasonably explains exchange 
rate movements. This result contracts sharply with the findings of  Chin et al. (2007a) who gave the 
evidence that strongly supports Bilson’s monetary model. Concerning the empirical observation from 
Vietnam, the country was less affected by Asian financial crisis, estimated result reports the existence 
of long-run relationship between Vietnamese dong-U.S dollar exchange rate and its fundamentals. The 
cointegrating relationship is supported by the result of exclusion restriction tests. Particularly, the result 
of monetary restriction test, the null hypothesis 𝐻  cannot be rejected, implies that there is existence of 
proportionality between the Vietnamese dong-U.S dollar exchange rate and money supply of Vietnam 
and the United States. Moreover, the null hypothesis 𝐻  cannot be rejected. As a result, the estimated 
coefficients of monetary and output are consistent with any of the forms of the monetary models. 
However, the sign of estimated coefficients of interest rate are mixed: the sign of domestic interest rate 
accords with Dornbusch’s form while the sign of coefficient of U.S interest rate is consistent with 
Bilson’s one3.  
5. Conclusion 

This paper has examined how well monetary fundamentals could explain the movement in the bilateral 
nominal exchange rate of Vietnamese dong, Thai baht, Korean won, Indonesian rupiah, and Malaysian 
ringgit with respect to US dollar. Using quarterly data for the period of post Asian financial crisis and 
Johansen – Juselius cointegration techniques, the empirical results are mixed. For Thailand and 
Indonesia, exchange rates are found to be not a part of cointegrating vectors between them and their 

 
3 It is worth recalling that in Bilson’s model, the domestic (foreign) interest rate has a positive (negative) influence on 
exchange rate. Conversely, in Dornbusch’s model, the sign of estimated coefficient for domestic (foreign) interest rate is 
expected to be negative (positive). 
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relative monetary fundamentals. For Korea and Malaysia, although the monetary model provides valid 
framework for analysing the long-run movements in the exchange rates, the proportionality hypothesis 
of exchange rate and its relative monies does not hold. Conversely, for Vietnam, the monetary model 
is valid for explaining the long-run nominal exchange rate between the Vietnamese dong and US dollar. 
Importantly, the estimated coefficients of money and output variables are consistent with any traditional 
variant of monetary model. The estimated results in this paper, in sharp contrast to the findings of 
earlier literature on the subject (Chin et al., 2007a; Liew et al., 2009) but they are consistent with those 
reached by Miyakoshi (2000), as well as the findings for the case of Vietnam and the Indonesia, for the 
first time, induce researchers to reconsider the models in future studies. 
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Appendix 

Appendix A 

Table 5 
Unit root tests– Vietnam 
 Augmented Dickey – Fuller tests Phillips – Perron tests 
 Intercept Intercept + trend Intercept Intercept + trend 

Variable Level 1st diff Level 1st diff Level 1st diff Level 1st diff 𝑠 -0.52 -4.01* -1.47 -3.98** -0.55 -9.02* -1.61 -8.95* 𝑚  -1.05 -5.57* -1.90 -5.64* -0.93 -5.57* -1.53 -5.59* 𝑚∗ -0.23 -5.97* -2.29 -5.92* -0.23 -5.97* -2.06 -5.92* 𝑦  -1.16 -11.21* -2.41 -11.23* -2.63 -13.80* -3.20 -17.72* 𝑦∗ -2.24 -4.85* -1.66 -5.22* -2.98** -4.74* -1.81 -5.16* 𝑟 -2.94 -5.79* -2.63 -6.36* -2.49 -6.37** -1.83 -8.01* 𝑟∗ -1.64 -3.97** -2.50 -3.94** -1.34 -4.08** -2.12 -4.05** 

Notes: * and ** are significant at 1% and 5% respectively. The choice of lag length is based on the Schwarz Information 
Criterion.  
All series are non-stationary at levels, with the exception of foreign outputs (PP test). However, given the low power of 
these tests to discriminate between I(1) and a stationary process in small samples,  it is reasonable to treat outputs as 
being integrated of I(1). 

 
Table 6 
Unit root tests– Thailand 
 Augmented Dickey – Fuller tests Phillips – Perron tests 
Variable Intercept Intercept + trend Intercept Intercept + trend 

 Level 1st diff Level 1st diff Level 1st diff Level 1st diff 𝑠 -0.54 -5.24* -3.07  -5.33* -0.61 -5.36* -2.65 -5.35* 𝑚   1.87 -6.64* -1.15  -6.95* 1.85 -6.65* -1.26 -6.93* 𝑚∗ -0.22 -5.89* -2.59  -5.84* -0.22 -5.87* -2.23 -5.82* 𝑦  -1.05 -10.19* -3.00  -10.16* -1.31 -11.34* -2.84 -11.98* 𝑦∗ -1.41 -4.91* -2.00  -4.96* -1.63 -4.82* -1.97 -4.98* 𝑟 -2.19 -10.06* -2.24  -9.58* -6.14* -9.99* -5.89* -9.52* 𝑟∗ -2.34 -3.22**  -3.24*** -3.19*** -1.64 -4.69* -2.03 -4.65* 

Notes: *, ** and ***are significant at 1%, 5% and 10% respectively 
 
Table 7 
Unit root tests– Korea 
 Augmented Dickey – Fuller tests Phillips – Perron tests 
Variable Intercept Intercept + trend Intercept Intercept + trend 

 Level 1st diff Level 1st diff Level 1st diff Level 1st diff 𝑠 -2.49 -5.50*  -2.62 -5.43* -2.27 -5.48* -2.28 -5.40* 𝑚  -0.61 -6.11*  -0.91 -6.05* -0.55 -6.21* -1.37 -6.15* 𝑚∗ -0.22 -5.89*  -2.59 -5.84* -0.22 -5.87* -2.23 -5.82* 𝑦  -3.00 -6.70*  -3.66 -7.27* -2.97** -6.70* -3.38*** -7.29* 𝑦∗ -1.41 -4.91*  -2.00 -4.96* -1.63 -4.82* -1.97 -4.98* 𝑟 -2.05 -5.58* -3.34*** -5.50* -2.97** -5.29 -3.42*** -5.15* 𝑟∗ -2.34  -3.22** -3.24*** -3.19*** -1.64 -4.69* -2.03 -4.65* 

Notes: *, ** and ***are significant at 1%, 5% and 10% respectively 
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Table 8  
Unit root tests – Malaysia 
 Augmented Dickey – Fuller tests Phillips – Perron tests 
Variable Intercept Intercept + trend Intercept Intercept + trend 

 Level 1st diff Level 1st diff Level 1st diff Level 1st diff 𝑠 -0.72 -5.95* -2.72 -5.90* -0.84 -5.92* -2.31 -5.87* 𝑚   0.07 -5.02* -1.92 -4.99* 0.04 -5.11* -1.73 -5.08* 𝑚∗ -0.22 -5.89* -2.59 -5.84* -0.22 -5.87* -2.23 -5.82* 𝑦  -0.52 -5.64* -3.62** -5.56* -1.25 -5.50* -3.49** -5.40* 𝑦∗ -1.41 -4.91* -2.00 -4.96* -1.63 -4.82* -1.97 -4.98* 𝑟 -6.7* -11.1* -6.72* -10.4* -5.48* -4.19* -5.29* -4.27* 𝑟∗ -2.34  -3.22** -3.24*** -3.19*** -1.64 -4.69* -2.03 -4.65* 

Notes: *, ** and ***are significant at 1%, 5% and 10% respectively. The domestic interest rate is I(0). It is assumed, 
however, that it is I(1). 

 

Table 9 
Unit root tests – The Indonesia 
 Augmented Dickey – Fuller tests Phillips – Perron tests 
Variable Intercept Intercept + trend Intercept Intercept + trend 

 Level 1st diff Level 1st diff Level 1st diff Level 1st diff 𝑠 -2.57 -7.34* -2.76 -7.26* -2.69 -7.34* -2.98 -7.27* 𝑚  1.84   -3.03** -0.88 -9.70* 1.99 -8.78* -0.82 -9.49* 𝑚∗ -1.99 -5.84* -2.57 -5.79* -0.20 -5.82* -2.22 -5.77* 𝑦  -0.45 -6.34* -1.50 -6.30* -0.46 -6.44* -1.89 -6.40* 𝑦∗ -1.41 -4.83* -1.98 -4.88* -1.69 -4.74* -1.94 -4.80* 𝑟  -7.93* -4.46* -4.46 -4.75* -5.34* -4.46* -5.39* -4.89* 𝑟∗ -2.74 -3.01** -3.28*** -2.98 -1.63 -4.65* -2.01 -4.61* 

Notes: *, ** and ***are significant at 1%, 5% and 10% respectively. The domestic interest rate is I(0). It is assumed, 
however, that it is I(1). 

 

Appendix B 

Table 10 
Cointegrating vectors of Korea and Malaysia 
 𝑠  𝑚  𝑚∗ 𝑦  𝑦∗ 𝑟  𝑟∗ Const 
Korea         
 1 5.47 -0.41 -23.48 25.48 -83.07 10.46 8.34 
 1 -7.73 -2.52 31.67 -23.05 25.71 15.65 -85.36 
 1 5.18 -0.003 -17.08 15.08 28.55 -17.64 10.15 
Malaysia         
 1 -4.674 -12.921  33.10 - 15.82 -19.78  0.189  104 
 1 -0.101   2.77 -9.73   24.32 -156.25  10.24 -169 
 1  1.439 - 0.99  4.19 - 21.63  153.36 -11.08  149 
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