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Abstract
This paper presents a detailed empirical investigation of Korea’s demand for imports. In particular, our study provides fresh estimates of partial elasticities of demand for imports with respect to each key component of final expenditure including final consumption expenditure, and expenditure on capital formation. A Johansen multivariate co-integration analysis is employed on the post-global financial crisis quarterly macroeconomic data such as final consumption, gross fixed capital formation, exports and relative import prices for the sample period 2009-2018. In support of the empirical framework used in this study, we have found significant differences to exist between various long-run partial elasticities of demand for imports while import elasticity of demand with respect to expenditure on fixed capital formation is found to be negative. This latter result appears to imply that incremental increases in capital formation can provide an effective mechanism for reducing reliance of Korea on imports in the long run. According to the short-run forecasting model, we have found that the current period changes in the demand for imports are related only to the previous period changes in relative price of imports.
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[bookmark: _Toc529882150]1. Introduction
There have been a plethora of empirical studies over the past decades on estimation of aggregate import demand based on the national income and relative price of imports in various countries across the world, reflecting the signiﬁcance of import for trade policies not just to researchers but also to policymakers. 
Studies have been conducted on the basis of both multi-country comparison and country-specific investigation. For multi-country examinations, there are Asseery and Peel (1991) for five developed economies, Bahmani-Oskooee (1998) for six less developed nations, Sinha (2001) for five nations in Asia, Alias et al. (2001) for five ASEAN countries, and Matsubayashi and Hamori (2003) for G7 member countries. Examples of country-specific investigation, to name a few among many, include Salas (1982) for the Mexico, Doroodian et al. (1994) for Saudi Arabia, Abbott and Seddighi (1996) for the UK,  Carone (1996) for the US, Sinha (1997) and Ahad et al. (2017) for Pakistan, Arize et al. (2000) for Thailand, Alias and Tang (2000) for Malaysia, Tang (2003a); Wang and Lee (2012); and Gozgor (2014) for China, and Arize and Walker (1992) and Tang (2003b;2006;2008a;2008b;2015) for Japan.
Several studies have also been done for import demand for Korea. Arize and Ndubizu (1992) based on Engle and Granger (1987) method, documented that there is cointegration among aggregate imports, GDP, relative import price and current account balance in Korea. Mah (1992) used annual data for the period of 1971-1988 with the ordinary least squares approach to find that the income is significant factor with the import price insigniﬁcant in estimation of Korean import demand. Mah (1993) reexamined import demand behavior for Korea by using quarterly data for period of 1971-1988 to produce different results with the income being less significant and the price being insignificant to the country’s aggregate imports after 1981. Bahmani-Oskooee and Rhee (1997) analyzed quarterly data over the period from 1971 to 1988 to find that at least one cointegrating vector exists among imports, gross national product (GNP) and relative price of imports based on maximum-likelihood method by Johansen and Juselius (1990). Senhadji (1998) analyzed annual data for the period from 1960 to 1993 and found a long-run relationship among real imports, relative import prices and income in Korea. Bahmani-Oskooee (1998) found that there are two cointegrating vectors for Korea among imports, relative price of import, domestic income and exchange rate in the multi-country study for the less developed economies based on quarterly data of 1973-1990. 
Later, Min et al. (2002) examined Korean aggregate import demand with the annual data for the period from 1963 to 1998 to find that the major determinants of import in the long run are ﬁnal consumption expenditure, import price and export demand with elasticities of 1.04, -0.6 and 0.49, respectively. More recently, Tang (2005) examined the long-run relationships of aggregate import demand behavior in Korea, using bounds test procedure with quarterly data from 1970 to 2002 to show evidence of a cointegrating relation which is consistent with earlier studies. Chang et al. (2005) also used the bounds test method to examine the Korea’s aggregate import demand function for the period from 1980 to 2000 and found that imports, income and relative prices are cointegrated.
Almost all of the above studies on the estimation of aggregate import demand have used total domestic income (GDP) and relative import price on the assumption that long-run elasticity of import demand relating to each component of aggregate demand is the same, thus using a single regressor to represent aggregate demand in the import is function. However, if each component of final expenditure has different import content, the use of a single variable in the aggregate import demand function could cause aggregation bias, hence leading to incorrect estimates (see Gorman (1953); Theil (1954) and Stoker (1993) for more details). Furthermore, there is some evidence from the EU member countries which appear to suggest aggregate imports react differently to changes to each component of aggregate demand (see, for example, Eurostat (2010)). Accordingly, in this paper, we will distinguish between different categories of final expenditure in the import demand equation to investigate the response of aggregate imports to a change in expenditure in each one of final demand category. This type of disaggregation of final demand in the import function is consistent with the treatment of aggregate demand in a number of pioneering empirical studies which have found robust results on various elasticities of demand for imports (for example, Abbott and Seddighi (1996)).  This study would follow Abbott and Seddighi’s methodology to empirically examine Korea’s aggregate import demand under the reformed economic paradigm currently in place in Korea. 
The remainder of this paper is structured as follows. Section 2 discusses the model, data and methodology used. Section 3 reports the results of empirical analysis and implications. Section 4 presents additional analysis of the short-run error correction model before concluding the paper in Section 5.

2. Modeling Framework and Data
[bookmark: functionE1]Based on economic theory, we have disaggregated aggregate expenditure into its key components in the demand for import function as follows:
[image: ]   			   (1)
Where IMPT is demand for aggregate imports, FINCON is the final consumption expenditure, INVT is expenditure on investment goods measured by gross fixed capital formation and EXPT is the total amount of exports, all measured in constant prices. PRICE represents the relative price of imports to domestic prices (PM/PD) measured by the ratio of import price deflator (PM) (defined as ratio of imports in current prices over imports in constant prices) by the index of domestic prices (PD) (measured by the GDP deflator). All variables are in natural logarithmic form. The data used in this study are quarterly from 2009:1 to 2018:4 obtained from Economic Statistical System (ECOS) of the Bank of Korea. 
In order to test for the existence of the long-run relationship between demand for imports and variables specified by economic theory in the import demand function Equation 1, we have employed a multivariate co-integration analysis consisting of the following steps:
1. Using an ADF test to test for the order of integration of each variable.
2. Using co-integration tests, including Trace and Eigen–value tests, to investigate whether or not there exists a unique cointegrating vector linking variables specified in the import demand function.
3. Determining the long-run relationships between variables identified in the import demand function, on the basis of steps 1 and 2.
4. Deriving a short-run error correction forecasting model, using a general to specific methodology.
The results of the each step in this empirical investigation will be presented in the following sections.

2.1. A Summary Characteristics of Data Used in the Empirical Investigation
Table 1 shows the descriptive statistics of the variables used in this study. Normal distribution characteristics appear not to be present in the data series as it is indicated by the Jarque-Bera, Skewness and Kurtusis statistics. Most of the variables are shown as ﬂat (platykurtic) with respect to the normal as the kurtosis is less than 3. The skewness statistics are negative in most of variables, indicating a longer tail to the left than to the right side and the skewed distribution to the left. 

[bookmark: DescriptiveT1]Table-1. Descriptive statistics.
	Variable
	IMPT
	FINCON
	INVT
	EXPT
	PRICE

	 Mean
	32.50766
	33.03716
	32.28471
	32.6251
	-0.09238

	 Median
	32.53556
	33.0377
	32.25921
	32.64229
	-0.05395

	 Maximum
	32.70107
	33.17553
	32.47589
	32.78553
	0.1715

	 Minimum
	32.18521
	32.88508
	32.10842
	32.26074
	-0.404477

	 Std. Dev.
	0.128178
	0.075547
	0.104083
	0.12173
	0.169606

	 Skewness
	-0.878776
	-0.001962
	0.452384
	-1.246295
	-0.163357

	 Kurtosis
	3.044742
	2.122575
	1.990439
	4.227326
	1.640127

	 Jarque-Bera
	5.151655
	1.283149
	3.06303
	12.86557
	3.259992

	 Probability
	0.076091
	0.526463
	0.216208
	0.001608
	0.19593

	 Sum
	1300.306
	1321.486
	1291.388
	1305.004
	-3.695208

	 Sum Sq. Dev.
	0.640755
	0.222589
	0.422501
	0.577914
	1.121877

	 Observations
	40
	40
	40
	40
	40

	Note: The figures for IMPT, CONS, INVT, GOVT, and EXPT are the natural log transformation of the volumes in Korean Won for the imports, the private final consumption expenditure, the expenditure on investment goods denoting gross fixed capital formation, the government final consumption expenditure and the exports. PRICE indicates the natural log of the value of the import price deflator divided by an index of domestic prices.







3. Empirical Results
Table 2 displays the results of the ADF unit root tests at level and first difference series of each variable. The test results confirm that all series are stationary after first differencing.

[bookmark: UnitT2]Table-2. Unit root test.
	Variable
	Level
	First Difference

	
	ADF t-statistic
	p-value
	ADF t-statistic
	p-value*

	IMPT
	-2.2576
	0.1904
	-7.4089
	0

	FINCON
	-1.0660
	0.7195
	-7.5529
	0

	INVT
	-1.1394
	0.6904
	-6.0760
	0

	EXPT
	-3.4529
	0.0149
	-11.8261
	0

	PRICE
	-0.8443
	0.7950
	-2.6966
	0.0842


            *MacKinnon (1996) one-sided p-values.

In order to implement the Johansen’s cointegration test (Johansen, 1988) the appropriate lag length is to be selected for the VAR. On the basis of the Schwarz information criterion (Schwarz, 1978) and Hannan-Quinn information criterion (Hannan and Quinn, 1979) the lag length was chosen to be one period. Under this specification, results of the trace test are shown in Table 3. These results appear to indicate that at most one cointegrating vector to exist with regard to variables specified in the model.

[bookmark: JohansenT3]Table-3. Johansen cointegration test.
	Null Hypothesis
	Trace
	Max-Eigen

	No. of CE(s)
	Eigenvalue
	Statistic
	5% Critical Value
	Prob.**
	Statistic
	5 % Critical Value
	Prob.**

	None*
	0.5432
	73.4387
	69.8189
	0.0250
	0.5432
	33.8769
	0.143

	At most 1
	0.3798
	43.6655
	47.8561
	0.1172
	0.3798
	27.5843
	0.4824

	At most 2
	0.3165
	25.5122
	29.7971
	0.1439
	0.3165
	21.1316
	0.3283

	At most 3
	0.2430
	11.0496
	15.4947
	0.2085
	0.2430
	14.2646
	0.1767

	At most 4
	0.0123
	0.4712
	3.8415
	0.4924
	0.0123
	3.8415
	0.4924

	Trace test indicates 1 cointegrating equation while Maximum-eigenvalue test indicates no cointegrating equation at the 0.05 level.

	Cointegrating Coefficients

	IMPT
	FINCON
	INVT
	EXPT
	PRICE

	49.1308
	-13.7890
	13.5036
	-51.5676
	-11.6531

	Normalized Cointegrating Coefficients (standard error in parentheses)

	IMPT
	FINCON
	INVT
	EXPT
	PRICE

	1
	-0.2807
	0.2749
	-1.0496
	-0.2372

	
	(-0.2203)
	(-0.1545)
	(0.0832)
	(-0.0553)


 * denotes rejection of the hypothesis at the 0.05 level. 
 ** MacKinnon et al. (1999) p-values.

The maximum eigenvalue test, which is considered to be more powerful than the trace test (Johansen and Juselius, 1990) is also presented. According to the results of both the trace and the maximum eigenvalue tests, there appears to be at most one statistically significant cointegrating vector with regard to the variables specified in the model. This cointegrating vector is shown in Table 3 with corresponding coefficient estimates, normalized on aggregate imports.
[bookmark: specifiedE2]According to the above results, the long-run relationship among components specified in the model may be represented in Equation 2 as follows:

[image: ]            (2)

The estimated coefficients represent estimates of long-run partial elasticities of demand for imports. According to these results, demand for imports with respect  to final consumption expenditure are both inelastic with a value of 0.28, approximately, implying that in the long run for each 1% increase in either of these two types of expenditure imports are likely to rise by only 0.28 of one percent. Similarly partial elasticity of demand with respect to to a change in exporting expenditure is found to be approximately 1.05, indicating to an elastic demand for imports with respect to this category of final expenditure. This category of final expenditure appears to dominate  the  response of  demand for imports with respect to changes in  final expenditure indicating that changes in demand  for exports plays a key role in bring about  changes in demand for imports in the long run, which appears to be consistent with the Korean’s export –led  growth policies . The partial elasticity of demand for imports with respect to a relative price change is found to be only +0.24 which indicates to an inelastic nature of demand for imports with respect to relative prices in the long run. The sign of this coefficient is expected to be negative, according to economic theory, however, this estimate could indicate that imports are considered to be a type of Giffen goods (Spiegel, 1994). This result implies that exchange rate policies which design to impact trade via changes in relative prices would be ineffective policy tool in reducing demand for imports in Korea in the long run.
With regard to the investment expenditure (measured by gross domestic fixed capital  formation), according to the  above results, elasticity of import with respect to this category of expenditure is found to be approximately -0.27, which implies a fall of 0.27 % in imports for every 1% rise in this category of expenditure. This is an unexpected but an interesting result, as one expects this partial elasticity to be positive and similar in magnitude to other estimated coefficients of final expenditure. However, there is clearly a difference between the responses of imports to changes in this category of final expenditure compared to those relating to other components of final demand. Furthermore, the estimated coefficient appears to indicate to the key role of investment expenditure as a policy tool in reducing dependency on imports in Korea in the long run. As more resources are allocated to fixed capital formation, this result seems to suggest that imports decrease as a result of growth in domestic productive capacity of the economy. Moreover, as imports appear to be price inelastic, increase in investment expenditure seems to be most effective policy tool for reducing imports in the long run.  

4. A Short-Run Error Correction Forecasting Model for Aggregate Imports 
[bookmark: correctionE3]Since variables employed in our modeling framework are confirmed to be non-stationary series and co-integrated, we can investigate the short-run behavior of the demand for imports via an error correction forecasting (ECM) model. To this end, the lagged residual error derived from the cointegrating vector was incorporated into a general error correction model as follows (Engle and Granger, 1987):

[image: ]                            (3)

Where  is the intercept,  is the coefficient of the error correction term,  ~  are the short-run coefficients of independent variables and  is the white noise error term.  is one period lag residual of the long-run model expressed as Equation 2, also known as the error correction term. Equation 3 represents that changes in the import demand are a function of the level of disequiribrium in the cointegrating relationship represented by the error correction term along with changes in independent variables. The  guides each variable to restore the equilibrium relation, i.e., to correct disequilibrium.
The coefficient  measures at what rate it correct the previous period disequilibrium of the system, i.e., the speed of the adjustment towards the long-run equilibrium relationship. This general model was estimated by using a general to specific methodology, and the results of the vector error correction estimation are shown in Table 4. The appropriate number of lags was set as one period in accordance with the Schwarz information criterion (Schwarz, 1978) and Hannan-Quinn information criterion (Hannan and Quinn, 1979). The top panel illustrates the results from the first step Johansen procedure. The bottom panel shows the coefficients of the error correction term, which is denoted CointEq1, and other independent variables estimated by Equation 3. 

[bookmark: correctionT4]Table-4. Vector error correction estimates.
	Cointegrating Eqn

	IMPT(-1)
	FINCON(-1)
	INVT(-1)
	EXPT(-1)
	PRICE(-1)
	C

	1
	-0.2807
	0.2749
	-1.0496
	-0.2372
	2.1159

	 
	(-0.2203)
	(-0.1545)
	(-0.0832)
	(-0.0553)
	

	 
	[-1.2742]
	[1.7794]
	[-12.6187]
	[-4.2909]
	

	Standard errors in ( ) & t-statistics in [ ]

	Error Correction: Dependent Variable = IMPT

	CointEq1
	IMPT(-1)
	FINCON(-1)
	INVT(-1)
	EXPT(-1)
	PRICE(-1)
	

	0.3150
	-0.3514
	-0.4408
	0.4960
	-0.1688
	0.7283
	0.0189


            Source: Outcome from Eviews 7	Comment by FAURUKH: Please provide us the table source

Table 5, in addition, reports the results of the significance test of each variable including its standard error and t-statistic. The test results implies that there is no short-run causality running from private consumption, investment expenditure and government spending to import demand while exports and relative price of imports have short-run impact. In order to measure goodness-of-fit of the model, the result of the F-test for the overall significance of the model is presented, which is assumed to be satisfactory. 
[bookmark: simplifiedE4]Given the above results, the short-run behavior of Korean aggregate imports may be presented by a simplified Equation 4 as follows:
[image: ]                            (4)
Where the ECM is an error correction term. According to this short-run forecasting model, the current period changes in the demand for imports are related to the previous period changes in relative price of imports, and an ECM term. This result may be taken to imply that exchange rates policies which directly work through relative prices could provide an effective policy tool for targeting a desired change in demand for imports in the short run.

[bookmark: modelT5]Table-5. Error correction model estimates.
	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.

	
	0.3150
	0.4512
	0.6981
	0.4903

	
	-0.3514
	0.3554
	-0.9887
	0.3305

	
	-0.4408
	1.8958
	-0.2325
	0.8177

	
	0.4960
	0.4838
	1.0253
	0.3131

	
	-0.1688
	0.2857
	-0.5908
	0.559

	
	0.7283**
	0.2367
	3.0771
	0.0043

	
	0.0189
	0.0162
	1.1632
	0.2536


F-statistic   3.4560
Prob(F-statistic)  0.0099
Note: ** indicate significance at the 5%.

Table 6 and Table 7 also confirms that the dynamic error correction model estimated in this study has neither serial correlation nor heteroskedasticity, as test results of Breusch-Godfrey test and Breusch-Pagan-Godfrey test for residuals shows that null hypothesis of no autocorrelation and no heteroskedasticity cannot be rejected as p value is 0.0544 and 0.2588, respectively.

[bookmark: AutocorrelationT6]Table-6. Autocorrelation test.
	Breusch-Godfrey Test:

	F-statistic
	3.2369
	    Prob. F(1,30)
	0.0821

	Obs*R-squared
	3.7001
	    Prob. Chi-Square(1)
	0.0544

	
	
	
	


            Source: Outcome from Eviews 7	Comment by FAURUKH: Please provide us the table source

[bookmark: HeteroskedasticityT7]Table-7. Heteroskedasticity test.
	Breusch-Pagan-Godfrey

	F-statistic
	1.3088
	    Prob. F(10,27)
	0.2752

	Obs*R-squared
	12.4062
	    Prob. Chi-Square(10)
	0.2588


            Source: Outcome from Eviews 7	Comment by FAURUKH: Please provide us the table source

Figure 1 illustrates the result of the diagnostic tests which indicates that the short-run model appears to be well behaved with a white noise error term, suggesting that the model tracks the data well.

	

[bookmark: graphF1]Figure-1. Actual fitted residual graph.
                      Source: Outcome from Eviews 7



5. Conclusions
This study was motivated by the need to provide a rigorous examination of Korean import demand function in order to add to current debate on maintaining a positive balance of trade in the long run in this country. To this end, in this paper, we used the post-global financial crisis data to investigate the country’s import demand under the reformed economic regime to avoid structural breaks in the time series data in the wake of the global financial crisis which broke out in 2007-8. To allow for different impact of each component of final expenditure on aggregate imports, in this study, we disaggregated final demand into final consumption expenditure, investment expenditure, and expenditure on exports. Within this framework, a multivariate co-integration analysis was then carried out to examine the long-run behavior of the Korean import demand function. 
The empirical findings suggest that a long-run relationship is existent among aggregate imports, final expenditure components and relative price of imports. Furthermore, significant differences are found to exist among the long-run partial elasticities of imports as regards different macro components of final expenditure. Particularly, while partial elasticities with respect to final consumption and exports all appear to be positive, imports seems to respond negatively to changes in investment expenditure, implying that an increase in gross capital formation could result in a reduction in demand for imports in the long run. With regard to the relative import prices, our results appear to indicate to a insignificant   influence on the aggregate imports in Korea in the long run. However, an error correction model designed for predicting the short-term variability shows that changes in relative import prices have a significant impact on changes in aggregate demand for imports in the short run.
These findings appear to have significant implications for policy makers in Korea in their quest to improve the country’s trade balances in the long term. Particularly, exchange rate policies that have a direct influence on import prices are found to have little long-term effect on Korea’s import demand, but might be used to bring a desired change in demand for imports in the short run. Furthermore, policies targeted to increase gross capital formation could play a key role in reducing imports in the long run, leading to further enhancement in the balance of trade in Korea.
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