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Abstract. 
The inflows of foreign direct investment (FDI) are important for a country's economic development, but the world market for FDI has become more competitive. This paper empirically analyses the exchange rate movements and foreign direct investment (FDI) relationship using annual data on ASEAN economies, that is, Malaysia, the Philippines, Thailand, and Singapore. By employing ARDL bounds test approach, the empirical results show the existence of significant long-run cointegration between exchange rate and FDI for the case of Singapore, Malaysia, and the Philippines with all countries recording negative coefficient implying that the appreciation of Singapore dollar, Malaysian ringgit, and the Philippine peso has a positive impact on FDI inflows. Using the ECM based ARDL approach for causality test, both Singapore and the Philippines show long-run bidirectional causality between exchange rate and FDI whereas long-run unidirectional causality running from the exchange rate to FDI in Malaysia. Furthermore, this study also found that short-run unidirectional causality running from the exchange rate to FDI exists in Singapore.


1. Introduction


Foreign direct investment (FDI) is an international flow of capital that provides a parent company or multinational enterprises (MNEs) with control over foreign affiliates. Since the early 1980s, FDI is increasingly recognised as an important instrument for resource to flow across national borders to improve economic performance, industrial and international competitiveness, and exports [1]. In a perfectly competitive economy, there would be no FDI but researchers now tend to use imperfect and asymmetric information of the market characteristics to explain FDI flows [2]. Given these significant roles of FDI, several studies have tried to determine the factors that influence FDI inflows into countries regardless of what the markets are (e.g., [3–8]). One of the factors that recently has been a source of debate is the exchange rate.
FDI theory based on exchange rate analyses the relationship of FDI flows and exchange rate changes. The existing literature has conflicting issues, with some studies supporting the significant relationship whilst others reject it. The direction of the relationship between FDI and exchange rate also varies with some findings showing a positive effect of exchange rate on FDI [9–14] and other findings suggesting a negative effect [15, 16]. The objective of the FDI, cost reduction, and FDI as a tool for exchange rate risk are some of the explanations behind the issue.
In some studies, the relationship between the exchange rate and FDI can be from FDI to exchange rate [17–19]. This is not a surprising result because the inflows of FDI can also influence the appreciation or depreciation of the local exchange rate through the increased demand for home currency. Thus, the question of the significance and direction of the relationship between exchange rate and FDI are still intensely relevant until now.

				Albuquerque et al. [20] argued that the significant importance of FDI in emerging markets is linked to an increased integration of world capital markets following the many reforms and liberalization programs in the 1980s. FDI has played a larger role in the ASEAN region, and this role has become more significant since the mid-1980s [21, 22]. Each of ASEAN countries has also provided investment incentives, which have indirectly increased competition among the ASEAN countries to attract FDI.
Even though most of the Southeast Asian countries adopt the managed floating exchange rate regime, MNEs may still have to face the exchange rate risk in these countries which may affect the MNEs investment value in the future due to the level of competitiveness among the countries through their level of foreign exchange rate. Therefore, the objective of this paper is to investigate the relationship between the foreign exchange rate movements and the foreign investment inflows among the selected ASEAN countries (Malaysia, the Philippines, Singapore, and Thailand).
Contrary to the existing empirical studies in ASEAN countries that examine the relationship between FDI and exchange rate, our study takes the issue of the real value of the exchange rate and FDI in our testing analysis seriously. Analysing the exchange rate at the real value is important in these countries because the managed floating exchange rate represents significant government intervention in managing the exchange rate at certain ranges [23, 24]. Therefore, the real value of the exchange rate may show the true level of competitiveness of the country in the world market [25]. The current study applies the cointegration and causality analysis instead of standard regression analysis because the variables tested are not stationary at the level.
The structure of the paper is as follows: selected literature review of FDI and exchange rate relationships is discussed in the next section. Section 3 describes the data set and methodology; Section 4 presents the empirical results whilst Section 5 elaborates the discussion and conclusion.


2. Literature Review
A large number of studies have been conducted, which lead to identifying the determinants of FDI. However, there is no consensus accepting any set of explanatory variables that can be regarded as the correct determinants of FDI [2, 9, 26, 27]. Country effect, differences in perspectives, markets, methodologies, sample-selection, and analytical tools are the possible explanation for this mixed empirical evidence.
The relationship between FDI flows and exchange rate movements are based on the currency area of FDI theory with two different directions [2]. A financial view of FDI is conditional on some form of imperfections or information asymmetry in international financial markets where the exchange rate is one of the most important financial variables that affect the relative advantage of a MNE in comparison with a local firm [26]. A firm is assumed to maximize its profits given an exchange rate for a potential host country with respect to the FDI source country. Under this framework, depreciation of the host country currency is likely to attract FDI inflows at least for the following two reasons. Firstly, MNE has an advantage over a domestic firm because of its ability to obtain financing in international capital markets in strong-currency terms for lower cost due to its reputation [2]. Therefore, they can take higher profitable project because they can acquire higher value from the same project than the local firms due to lower cost of capital. Pursuant to that, countries with weak currencies tend to be recipients of FDI while countries with strong currencies tend to be sources of FDI. Secondly, the currency depreciation reduces production costs in the host country, thereby making it attractive for FDI seeking production efficiency and revenues [9, 15]. In other words, FDI can be a tool for foreign exchange risk hedging with the assumption that MNE may be more efficient in hedging the risk.
However, these effects and relationship direction between the exchange rate and FDI are still uncertain because the effect of the exchange rate on the FDI also depends on the destination of goods produced [15]. If the FDI's objective is to serve the host country market, then the FDI and trade are substitutes; in which case, the appreciation of the host currency attracts the FDI inflows due to higher purchasing power of the domestic consumers. On the other hand, if the FDI's objective is for reexport purpose, so the FDI and trade are complemented, in this case, appreciation of the host currency reduces the FDI inflows through lower competitiveness. Thus, the depreciation in the host country exchange rate will increase the FDI inflow since it reduces the cost of capital investment.
The empirical evidences of the relationship between exchange rate and FDI flows are mixed. Several studies, including Caves [15], Kogut and Chang [11], and Blonigen [9], indicated the significant relationship between dollar depreciations and enhanced FDI inflows to the United States. For instance, Caves [15] study showed a significant negative correlation between the level of the exchange rate (both nominal and real) and inflows of FDI in the US. Meanwhile, Froot and Stein [10] argued that the presence of the capital market imperfections motivate the firms to invest abroad if their home currency appreciates because of their increment in relative wealth and this will make external finance become more costly than internal finance. Therefore, the study revealed that a real depreciation of the US dollar increases the FDI inflow in the US for periods between 1973 and 1988. The relationship seemed to be more prominent in the industries with a higher level of potential information asymmetry such as chemical and machinery industries.
On the contrary, Stevens [28] study found weak empirical support and showed evidence of serious instability in the Froot and Stein [10] study hypothesis. The study findings showed that the significant relationship between the exchange rate and FDI inflows disappear for an important subperiod of the 1973–1988 periods and when the sample series were extended through 1991. Using the data from 1976–1986 periods, Kogut and Chang [11] also concluded that the real appreciation of the Japanese yen lead to more entries of Japanese firms into the U.S. Blonigen [9] who reported that the real exchange rate between the Japanese yen and the US dollar had a positive relationship with the number of Japanese acquisitions (proxy for FDI) in the US, especially in the manufacturing industries with more firm-specific assets, supporting Kogut and Chang’s [11] findings.
Baek and Okawa [29] found that a depreciation of the Asian currencies against the dollar significantly increases FDI in the export-oriented leading sectors such as chemical and electrical machinery sectors. Particularly, Japanese FDI in the electrical machinery is the most export-oriented sector where over 70 percent of the total sales in this industry by the Japanese subsidiaries in Asia were for exports in 1997 and 1998. The results suggested that a depreciation of Asian currencies against the dollar made the products in the export-oriented electrical machinery sector more competitive in international trade and thus increased the FDI in those countries as the production site for exports. Liu's [12] study on the FDI inflows to China from 18 major source countries during 1989–2006 also indicated a positive relationship between exchange rate and FDI. In fact, the study also found out that most of the MNEs from Hong Kong and Taiwan have made investments in China in order to acquire cheaper labour costs. Nevertheless, the study by Farrell et al. [4] for eight manufacturing industries in 15 countries showed mixed empirical evidence. Using panel data analysis, they found out the negative but insignificant effect of exchange rate on the FDI, though the result was somewhat sensitive to country inclusion.
With the financial account liberalizations in the last two decades, there is an opportunity to investigate the impact of foreign exchange on emerging markets [20, 30]. Dees [16] found that the effect of real exchange rate was negative. The empirical findings indicated that the decrease in China’s real exchange rate was associated with the increase in the stock of FDI. It implied that a depreciation of the real value of the Chinese currency encouraged the growth of the inward FDI. However, Ali and Guo’s [31] survey results showed that the exchange rate was not the main factor for the MNE to take advantage of the foreign opportunities in China. Meanwhile, using data from 18 source countries during the period of 1989–2006, Liu [12] found that depreciation of real exchange rate had a positive relationship with the FDI inflows into China. Vijayakumar et al. [32] also showed a significant negative relationship between FDI and the real exchange rate using yearly observations for the period of 1975–2007 for five fast developing countries, namely, Brazil, Russia, India, China, and South Africa. Osinubi and Amaghionyeodiwe’s [13] study findings revealed a significant positive relationship between real inward FDI and exchange rate in Nigeria. This implied thata depreciation of the naira increases real inward FDI.
Meanwhile, Chong and Tan’s [33] findings indicated the long-run comovement between exchange rate and FDI. Ang’s [3] study supported the proposition that currency value depreciation is associated with greater FDI inflows. This is because a diminished currency value would lead to a higher relative wealth position of foreign investors and thus lower the relative cost of capital. This allows foreign investors to make a significantly larger investment in terms of the domestic currency. Wafure and Nurudeen’s [14] study revealed that exchange rate depreciation is one of the main determinants of foreign direct investment in Nigeria. Xing’s [34] study indicated that the devaluation of the yuan (renminbi) improved China’s competitiveness in attracting FDI from Japan, and the response of FDI to the change of the real exchange rate was elastic.
Study by Thomas and Grosse [35] on the inward FDI to Mexico during the period of 1980–1995 also showed that firms from a country with a higher real exchange rate were more likely to invest in Mexico. This indicated that FDI is viewed as a foreign exchange rate exposure hedging tool because the MNEs based in the home country would find it difficult to export as domestic goods become less competitive [36]. However, there are two important things to be considered in this case. Firstly, the exchange rate must be the real exchange rate because the rate represents competitiveness and economic exposure. Secondly, the relationship between FDI and exchange rate cannot be simultaneous since it would take time between the decision to make investment and the exchange rate change, unless the decision is based on a short-term decision through expectation. Love and Lage-Hildago’s [37] study on the investment flows from USA to Mexico between 1967 and 1994 indicated that the exchange rate had an effect on the timing of the investment decision when using the short-run dynamic model. Meanwhile, Pan’s [38] study that examined the impacts of source and host country factors, including the exchange rate on the inflow of FDI into China between 1984 and 1996, showed a negative but insignificant relationship. The findings implied the FDI in the emerging markets may be for long-term decision because the MNEs may not take out their profits in the short-term duration.
In conclusion, even though the FDI exchange rate hypothesis has been intensively studied since the creation of the theory, there are still mixed empirical supports. This controversy motivates this research on the comparative relationship between the exchange rate and FDI inflows in Malaysia, Singapore, the Philippines, and Thailand, where the empirical evidence is still not thoroughly developed.
3. Data and Methodology
The ASEAN region is not only one of the most dynamic economic regions in the world but also interrelated and most attractive investment locations for MNEs [39]. Amongst the ASEAN countries, Singapore is an example of how a successful host country can harness FDI as well as MNEs in order to achieve its objectives towards industrial development and sustainable economic growth. The FDI uniqueness of the ASEAN countries may range from tight investment policies (more restrictive investment policies) to rather liberal investment policies (less restrictive investment policies). The annual data set in this study consists of FDI and exchange rate for the period of 1971–2011 which were obtained from several sources. The FDI inflows were obtained from the United Nations Conference on Trade and Development (UNCTAD) FDI database, while the exchange rate and other related variables for respective countries were collected from World Development Indicators and Global Development Finance databases. FDI inflows consist of capital provided (either directly or through other related enterprises) by foreign direct investors to FDI enterprise or capital received by foreign direct investors from FDI enterprise [22]. There are only four of the ASEAN countries (Malaysia, the Philippines, Singapore, and Thailand) that had a complete set of information for the period of 1971–2011.
The FDI inflows are then adjusted by dividing the nominal FDI value at current US dollars prices by the GDP at a constant price (base year = 2000) for controlling the country size [20, 40]. The simple calculation of the adjusted FDI (AFDI) can be shown as follows:
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The nominal exchange rate (NER) is the domestic currency vis-à-vis the foreign currency, which is the U.S. dollar. Choosing the right real exchange rate index has been debated in the literature whether to choose individual or multicurrency index because the selection of the index is not determined by the theory or model used [41]. Using individual currency is suitable if the countries have high exposure to a particular currency through international business [25]. The movement of the U.S dollar has a significant effect on most ASEAN countries in international trade, FDI, and policy making during crisis. Therefore, for the purpose of the study, we calculate the real exchange rate indices of the respective currency against the U.S dollar by using the purchasing power parity (PPP) approach. By adjusting real exchange rates for inflation, we can get a more correct PPP deviation measurement because the inflation in the emerging markets is comparatively larger and more unstable than in the developed economies [25, 42].
The study define the real exchange rate (RER) as the NER of the domestic currency vis-à-vis the U.S dollar multiplied by the ratio of the price level in the USA to the price levels in the domestic currency. In other words, the NER is adjusted for the price differential by keeping the US prices (
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) in the denominator. The US price level is proxies by the Wholesale Price Index (WPI) of the USA, while the Consumer Price Index (CPI) is used as a proxy for the domestic price level. Thus, a rise (fall) in the real exchange rate index indicates a real depreciation (real appreciation) of the local currency. The study follows Osinubi and Amaghionyeodiwe [13] in calculating the RER in a simple form as follows: 
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While the regression technique is acceptable in analyses with cross-country data, it is not quite appropriate to the time-series data from a single country [43, 44]. Thus, one should be cautious in determining whether the variables used in the regressions are stationary and whether the level or the change effects are more appropriate for analysis. Therefore, the appropriate nature of the relation between FDI and exchange rates in the long-run and short-run can be sorted out empirically by time series methods such as cointegration analysis and error correction model.
For this study, the construction of the exchange rate and FDI relationships is similar to studies done by Osinubi and Amaghionyeodiwe [13] and Yol and Teng [43]. In this study, the approach used in estimating the relationship between exchange rate and FDI is based on the econometric modelling of ARDL bounds testing approach to cointegration and Error Correction Model (ECM) based ARDL for causality tests. The theory of cointegration arises out of the need to integrate short-run dynamics with long-run equilibrium. In cases where the data series exhibits the presence of unit roots, short-run dynamic properties of the model can only be captured in an error correct model when the existence of cointegration has been demonstrated. If the variables (exchange rate and FDI) are found to be cointegrated, then there must be an existence of associated error-correction mechanism, according to Engle and Granger [45].
As a norm, unit root tests will be conducted to check for stationarity and the order of integration of the series variables before carrying out the cointegration test. In this case, this study conducts unit root tests by adopting the Dickey-Fuller, DF, or Augmented Dickey-Fuller, ADF [46], and Phillips-Perron, PP [47], as well as the Dickey-Fuller-Generalized Least Square, DF-GLS [48].
This study then employs the Autoregressive Distributed Lag (ARDL) bounds testing approach for cointegration by Pesaran et al. [49] to check for the long-run movement of the variables as well as to consider the robustness of the results. The ARDL bounds testing approach is given as follows: 
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 are white noise errors. Following Pesaran et al. [49], two separate statistics are employed to “bounds test” for the existence of a long-run relationship: an F-test for the joint significance of the coefficients of the lagged levels in (3) (so that 
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 (see also [50]). However, only the F-statistics will be used in this study. Two asymptotic critical value bounds provide a test for cointegration when the independent variables are 
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 regressors. If the test statistics exceed their respective upper critical values, we can conclude that a long-run relationship exists. If the test statistics fall below the lower critical values, we cannot reject the null hypothesis of no cointegration. If the statistics fall within their respective bounds, the inference would be inconclusive.
In addition, for long-run relations analysis, we consider the finite-order of ARDL (1,0) model [51] with slight modification as follows:
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The causal relationship issue in this study is tested by using Error Correction Model based on ARDL (ECM-ARDL). Generally, in the case where 
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 and do not cointegrate, the ECM such as (6) and (7) without the error correction term in the first difference form can be used, whereas (6) and (7) in ECM-ARDL framework exactly can be used in the case where 
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4. Empirical Results
The original series of the exchange rate movement and FDI relationship for respective ASEAN-4 countries is shown in Figures 1, 2, 3, and 4. In general, both series variables in all countries fluctuated over the periods. Unit root test results using ADF, PP, and DF-GLS show that all variable series of all cases (Malaysia, the Philippines, Thailand, and Singapore) produced mixed results but up to 
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 only. These results suggest that most of the variable series have different integration order (see Table 1).
Table 1: Unit root test.
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				𝐼
				(
				0
				)
			

		
	
	
	
		
			
				𝐼
				(
				0
				)
			

		
	
	
	
		
			
				𝐼
				(
				0
				)
			

		
	

	RER	
	
		
			
				𝐼
				(
				1
				)
			

		
	
	
	
		
			
				𝐼
				(
				1
				)
			

		
	
	
	
		
			
				𝐼
				(
				1
				)
			

		
	
	
	
		
			
				𝐼
				(
				1
				)
			

		
	
	
	
		
			
				𝐼
				(
				0
				)
			

		
	
	
	
		
			
				𝐼
				(
				1
				)
			

		
	

	

	Thailand	AFDI	
	
		
			
				𝐼
				(
				1
				)
			

		
	
	
	
		
			
				𝐼
				(
				0
				)
			

		
	
	
	
		
			
				𝐼
				(
				1
				)
			

		
	
	
	
		
			
				𝐼
				(
				0
				)
			

		
	
	
	
		
			
				𝐼
				(
				1
				)
			

		
	
	
	
		
			
				𝐼
				(
				0
				)
			

		
	

	RER	
	
		
			
				𝐼
				(
				1
				)
			

		
	
	
	
		
			
				𝐼
				(
				1
				)
			

		
	
	
	
		
			
				𝐼
				(
				1
				)
			

		
	
	
	
		
			
				𝐼
				(
				1
				)
			

		
	
	
	
		
			
				𝐼
				(
				0
				)
			

		
	
	
	
		
			
				𝐼
				(
				1
				)
			

		
	

	

	Singapore	AFDI	
	
		
			
				𝐼
				(
				1
				)
			

		
	
	
	
		
			
				𝐼
				(
				0
				)
			

		
	
	
	
		
			
				𝐼
				(
				1
				)
			

		
	
	
	
		
			
				𝐼
				(
				0
				)
			

		
	
	
	
		
			
				𝐼
				(
				1
				)
			

		
	
	
	
		
			
				𝐼
				(
				0
				)
			

		
	

	RER	
	
		
			
				𝐼
				(
				1
				)
			

		
	
	
	
		
			
				𝐼
				(
				1
				)
			

		
	
	
	
		
			
				𝐼
				(
				1
				)
			

		
	
	
	
		
			
				𝐼
				(
				1
				)
			

		
	
	
	
		
			
				𝐼
				(
				1
				)
			

		
	
	
	
		
			
				𝐼
				(
				1
				)
			

		
	

	


Notes: 
	
		
			
				𝐼
				(
				0
				)
			

		
	
 and 
	
		
			
				𝐼
				(
				1
				)
			

		
	
 indicate stationary at level and first difference, respectively. All variables are transformed into logarithms 
	
		
			
				(
				𝐿
				)
			

		
	
.

















































	
	
	
	



	
	
	
	



	
	
	
	



	
	
	
	



	
	
	
	



	
	
	
	



	
	
	
	













































	
	
	



	
	
	



	
	
	



	
	
	



	
	
	



	
	
	










































	
	
	
	



	
	
	
	



	
	
	
	



	
	
	
	



	
	
	
	



	
	
	
	



	
	
	
	













































	
		
		
		
		
		
	


	
		
		
		
		
	


	
		
		
		
		
	


	
		
		
		
		
	


	
		
		
		
		
	


	
		
		
		
		
	


	
		
		
		
		
	


	
		
		
		
		
	


	
		
		
		
		
	


	
		
		
		
		
	

















Figure 1: Malaysia—FDI and RER.


















































	
	
	
	



	
	
	
	



	
	
	
	



	
	
	
	



	
	
	
	



	
	
	
	



	
	
	
	













































	
	



	
	



	
	



	
	



	
	



	
	



	
	



	
	










































	
	
	
	



	
	
	
	



	
	
	
	



	
	
	
	



	
	
	
	



	
	
	
	



	
	
	
	













































	
		
		
		
		
		
	


	
		
		
		
		
	


	
		
		
		
		
	


	
		
		
		
		
	


	
		
		
		
		
		
	


	
		
		
		
		
		
	


	
		
		
		
		
		
	


	
		
		
		
		
		
	


	
		
		
		
		
		
	


	
		
		
		
		
		
	


	
		
		
		
		
	
	
		
	

















Figure 2: The Philippines—FDI and RER.




	
	
	
	



	
	
	
	



	
	
	
	



	
	
	
	



	
	
	
	



	
	
	
	



	
	
	
	



	
	
	
	










































	
	
	
	



	
	
	
	



	
	
	
	



	
	
	
	



	
	
	
	



	
	
	
	



	
	
	
	













































	
	



	
	



	
	



	
	



	
	



	
	










































	
	
	
	



	
	
	
	



	
	
	
	



	
	
	
	



	
	
	
	



	
	
	
	



	
	
	
	













































	
		
		
		
		
		
	


	
		
		
		
		
	


	
		
		
		
		
	


	
		
		
		
		
	













Figure 3: Thailand—FDI and RER.




	
	
	
	



	
	
	
	



	
	
	
	



	
	
	
	



	
	
	
	



	
	
	
	



	
	
	
	










































	
	
	
	



	
	
	
	



	
	
	
	



	
	
	
	



	
	
	
	



	
	
	
	



	
	
	
	













































	
	
	



	
	
	



	
	
	



	
	
	



	
	
	



	
	
	



	
	
	



	
	
	



	
	
	



	
	
	










































	
	
	
	



	
	
	
	



	
	
	
	



	
	
	
	



	
	
	
	



	
	
	
	



	
	
	
	













































	
		
		
		
		
		
	


	
		
		
		
		
	


	
		
		
		
		
	


	
		
		
		
		
	













Figure 4: Singapore—FDI and RER.


Since the unit root tests indicated that most of the series variables have a different order of integration, more robust cointegration analysis is then tested using the ARDL bounds testing approach. The results showed that there are long-run cointegration relationships between FDI and exchange rate in the case of Malaysia, the Philippines, and Singapore, but none in Thailand. These proposed that both FDI and exchange rate for the said countries may tend to move together towards equilibrium (see Table 2). Noted, however, that the focus of this study is FDI as the dependent variable and not the other way around. Meanwhile, the associated estimated long-run coefficients based on ARDL models between FDI and exchange rate are shown in Table 3. The results show that all the coefficients have the correct sign as expected.
Table 2: ARDL bounds test.
	

	Country	Equation: ARDL
	
		
			
				(
				𝑝
				,
				𝑞
				)
			

		
	
	
	
		
			

				𝐹
			

		
	
-Statistic	Diagnostic test
	

	Malaysia	ARDL(0, 3): 
	
		
			

				𝐹
			

		
	
(AFDI∣RER)	5.5317**	
	
		
			

				𝜒
			

			

				2
			

			
				S
				C
			

			
				=
				0
				.
				0
				1
				0
				8
			

		
	

	
	
		
			

				𝜒
			

			

				2
			

			
				H
				e
				t
			

			
				=
				0
				.
				0
				0
				1
				5
			

		
	

	

	The Philippines	ARDL(0, 0): 
	
		
			

				𝐹
			

		
	
(AFDI∣RER)	4.3418*	
	
		
			

				𝜒
			

			

				2
			

			
				S
				C
			

			
				=
				1
				.
				4
				1
				9
				1
			

		
	

	
	
		
			

				𝜒
			

			

				2
			

			
				H
				e
				t
			

			
				=
				0
				.
				0
				5
				6
				7
				2
			

		
	

	

	Thailand	ARDL(0, 0): 
	
		
			

				𝐹
			

		
	
(AFDI∣RER)	0.7247	
	
		
			

				𝜒
			

			

				2
			

			
				S
				C
			

			
				=
				0
				.
				0
				4
				2
				1
			

		
	

	
	
		
			

				𝜒
			

			

				2
			

			
				H
				e
				t
			

			
				=
				1
				.
				9
				7
				1
				0
			

		
	

	

	Singapore	ARDL(0, 0): 
	
		
			

				𝐹
			

		
	
(AFDI∣RER)	4.3578*	
	
		
			

				𝜒
			

			

				2
			

			
				S
				C
			

			
				=
				0
				.
				1
				8
				5
				3
			

		
	

	
	
		
			

				𝜒
			

			

				2
			

			
				H
				e
				t
			

			
				=
				0
				.
				0
				1
				3
				3
			

		
	

	


Notes: ***, **, and * denote significant and rejected at the 1%, 5%, and 10% levels, respectively. Figures in ( ) indicate numbers of lag structures selected based on the lowest SIC. The models were estimated using Microfit 4.1. All variables are transformed into logarithms 
	
		
			
				(
				𝐿
				)
			

		
	
.


Table 3: Long-run coefficients based ARDL models.
	

	Regressor	Coefficient
	

	Malaysia: ARDL(1, 0) based SIC	 
	Dependent variable: 
	
		
			
				A
				F
				D
				I
			

			

				𝑡
			

		
	
	 
	     
	
		
			

				𝛼
			

			

				0
			

		
	
	−2.8129
	
	
		
			

				[
			

		
	
1.5779
	
		
			

				]
			

		
	

	     
	
		
			
				R
				E
				R
			

			

				𝑡
			

		
	
	−0.4129
	
	
		
			

				[
			

		
	
1.4256
	
		
			

				]
			

		
	

	The Philippines: ARDL(1, 0) based SIC	 
	Dependent variable: 
	
		
			
				A
				F
				D
				I
			

			

				𝑡
			

		
	
	 
	     
	
		
			

				𝛼
			

			

				0
			

		
	
	2.6590
	
	
		
			

				[
			

		
	
11.0745
	
		
			

				]
			

		
	

	     
	
		
			
				R
				E
				R
			

			

				𝑡
			

		
	
	−1.9198
	
	
		
			

				[
			

		
	
2.8879
	
		
			

				]
			

		
	

	Singapore: ARDL(1, 0) based SIC	 
	Dependent variable: 
	
		
			
				A
				F
				D
				I
			

			

				𝑡
			

		
	
	 
	     
	
		
			

				𝛼
			

			

				0
			

		
	
	−0.7291
	
	
		
			

				[
			

		
	
0.7340
	
		
			

				]
			

		
	

	     
	
		
			
				R
				E
				R
			

			

				𝑡
			

		
	
	−3.2690
	
	
		
			

				[
			

		
	
1.5280
	
		
			

				]
			

		
	

	


Notes: Figures in ( ) and 
	
		
			

				[
			

		
	
 
	
		
			

				]
			

		
	
 indicate numbers of lag structures selected based on the lowest SIC and the estimated standard errors. The models were estimated using Microfit 4.1. All variables are transformed into logarithms 
	
		
			
				(
				𝐿
				)
			

		
	
.


Dynamic interaction or short-run causal relationship as well as long-run causality analysis is then tested using the ECM-ARDL as shown in Table 4. The results reveal that both Singapore and the Philippines show long-run bidirectional causality between exchange rate and FDI (see Table 4), whereas long-run unidirectional causality running from the exchange rate to the FDI exists in Malaysia. Furthermore, the result also shows the existence of short-run unidirectional causality running from the exchange rate to the FDI in Singapore. However, there is no evidence of short-run causality in the Philippines and Malaysia.
Table 4: ECM based ARDL.
	

	Country	
	
		
			
				A
				R
				D
				L
				(
				𝑝
				,
				𝑞
				)
			

		
	
	Null hypothesis: 
	
		
			

				𝐻
			

			

				0
			

		
	
	Wald statistic, 
	
		
			

				𝜒
			

			

				2
			

		
	
	ECT	Diagnostic test
	

	Malaysia	
	
		
			
				A
				R
				D
				L
			

		
	
(1, 0)	RER =/> AFDI	0.0840	−0.5161***	
	
		
			

				𝜒
			

			

				2
			

			
				S
				C
			

			
				=
				0
				.
				4
				2
				6
				4
			

		
	

	
	
		
			

				𝜒
			

			

				2
			

			
				H
				e
				t
			

			
				=
				0
				.
				4
				3
				3
				7
			

		
	

	
	
		
			
				A
				R
				D
				L
			

		
	
(1, 0)	AFDI =/> RER	0.6316	−0.0976	
	
		
			

				𝜒
			

			

				2
			

			
				S
				C
			

			
				=
				1
				.
				1
				9
				6
				5
			

		
	

	
	
		
			

				𝜒
			

			

				2
			

			
				H
				e
				t
			

			
				=
				0
				.
				5
				3
				1
				0
			

		
	

	

	The Philippines	
	
		
			
				A
				R
				D
				L
			

		
	
(1, 0)	RER =/> AFDI	0.4160	−0.4358***	
	
		
			

				𝜒
			

			

				2
			

			
				S
				C
			

			
				=
				1
				.
				7
				1
				5
				1
			

		
	

	
	
		
			

				𝜒
			

			

				2
			

			
				H
				e
				t
			

			
				=
				1
				.
				5
				3
				8
				0
			

		
	

	
	
		
			
				A
				R
				D
				L
			

		
	
(1, 0)	AFDI =/> RER	0.5771	−0.2088*	
	
		
			

				𝜒
			

			

				2
			

			
				S
				C
			

			
				=
				0
				.
				6
				1
				3
				2
			

		
	

	
	
		
			

				𝜒
			

			

				2
			

			
				H
				e
				t
			

			
				=
				3
				.
				0
				7
				2
				9
			

		
	

	

	Singapore	
	
		
			
				A
				R
				D
				L
			

		
	
(1, 0)	RER =/> AFDI	3.0906*	−0.3838***	
	
		
			

				𝜒
			

			

				2
			

			
				S
				C
			

			
				=
				0
				.
				1
				7
				5
				4
			

		
	

	
	
		
			

				𝜒
			

			

				2
			

			
				H
				e
				t
			

			
				=
				1
				.
				2
				6
				3
				0
			

		
	

	
	
		
			
				A
				R
				D
				L
			

		
	
(2, 0)	AFDI =/> RER	0.5728	−0.0996*	
	
		
			

				𝜒
			

			

				2
			

			
				S
				C
			

			
				=
				0
				.
				0
				4
				8
				5
			

		
	

	
	
		
			

				𝜒
			

			

				2
			

			
				H
				e
				t
			

			
				=
				1
				.
				4
				2
				6
				2
			

		
	

	


Notes: ***, **, and * denote significant and rejected at the 1%, 5%, and 10% levels, respectively. =/> indicates “does not Granger cause” and ECT is error correction coefficient. Figures in ( ) indicate numbers of lag structures selected based on the lowest SIC. The models were estimated using Microfit 4.1. All variables are transformed into logarithms 
	
		
			
				(
				𝐿
				)
			

		
	
.


The error correction coefficients as shown in Table 4 are significant for all countries, especially in the case of the Philippines and Singapore. The estimated error correction coefficients for the Philippines and Singapore have the correct sign and suggest from low to moderate speed of convergence to equilibrium, which is about 21% to 44% (the Philippines) and 10% to 38% (Singapore), respectively. Meanwhile, the estimated error correction coefficient for Malaysia also has the correct sign with at low to moderate speed of convergence, which is about 10% to 52%. These scenarios imply that the long-run disequilibrium is corrected every year for about 21% to 44% in the Philippines, 10% to 38% in Singapore, and 10% to 52% in Malaysia.
5. Discussion and Conclusion
This paper enhances the understanding of the real effects of exchange rates in ASEAN markets. The researchers have argued that the effects of the real exchange appreciation of the host country on the FDI inflows can be in two directions depending on the objective of the FDI and cost reduction. In conjunction to the host country currency appreciation, the FDI inflows become positive if the FDI objective is to serve the local market, but the relationship becomes negative if the FDI objective is to reexport or reduce cost purpose.
Thus, this study has tested the long-run cointegration relationship and the direction of the causal relations between FDI and exchange rate in Malaysia, the Philippines, Singapore, and Thailand. The empirical findings based on the ARDL bounds test suggest that there is evidence of long-run cointegration relationships between FDI and exchange rate for the case of Malaysia, Singapore, and the Philippines with all countries (except Thailand) recording negative coefficient. As this study refers the foreign exchange rate as the number of home currency units per foreign currency, the negative relationship implies that the appreciation (a fall in the exchange rate indices) of the local currency has a positive impact on FDI inflows. Contrary to the previous studies in developing countries (e.g., [12, 13, 29, 32]) that indicated a significant relationship between FDI and exchange rate, the current study shows the insignificant long-run relationship in Thailand except for the Philippines and Malaysia.
Meanwhile, by using ECM based on the ARDL approach for causality test, both Singapore and the Philippines show long-run bidirectional causality between exchange rate and FDI. Furthermore, long-run unidirectional causality running from the exchange rate to FDI exists in Malaysia, while short-run unidirectional running from the exchange rate to FDI exists in Singapore.
The empirical findings suggest that there is evidence of country effect on the exchange rate and FDI relationship as indicated in Farrell et al. [4]. Although the study showed that the exchange rate can be the determinant of FDI inflows (for the case of Singapore, Malaysia, and the Philippines), it is insignificant in the case of Thailand. These findings suggest that the importance of the exchange rate to attract FDI inflows is still questionable as it may provide different effect and direction across countries. Nevertheless, the evidence of insignificant of the relationship in this current study (e.g., Thailand) does not suggest the unimportant effect of exchange rate to the FDI inflows completely. These results actually provide more opportunities for the researchers to study the reasons behind the insignificant relationship. The current study applies aggregate FDI, whereas there is a possibility of relationship of exchange rate and FDI flows in different types of economic sectors. At the aggregate level, it does not consider the effect of exchange rate on each of the economic sectors. Each sector may have different reactions towards the exchange rate movement which may provide different relationship directions. Meanwhile, the true value of the respective country currency is also questionable due to the government intervention in managing the foreign exchange rate which may affect the relationship between the exchange rate and FDI.
Therefore, for future research, the study proposes the breakdown of the investment inflows in order to see the different effect of exchange rate on the economic sectors. Besides, since the investment decision making seems to be in the long-run, the study also proposes the inclusion of exchange rate movements via systematic exchange rate (monetary) policy to promote an attractive long-term FDI for a country in order to achieve sustainable economic development.
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