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Abstract 

 

This project tries to find the macro-economic relationship between exchange 

rate and FDI, whether it is valid for India or not. We have considered the data 

of exchange rate and FDI from 1974 to 2018 and try to find a significant 

relationship between them in context to the Indian economy. Before 

performing the OLS, we check some time series analysis techniques. These 

techniques include, the variables are stationary or nonstationary if 

nonstationary then whether it contains unit root or not, for this purpose we 

performed the Dickey-Fuller unit root test. Then we also applied the concept of 

cointegration. Here we apply the Engle-Granger Co-integration test which 

shows whether the variable has a long-term relationship or not, and it also 

shows whether we can apply OLS or not. 
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Introduction 

 

From our basic macro-economic knowledge, we know that there exists a 

relationship between exchange rate and FDI or foreign direct investments. 

When a country’s currency is devaluated then the country must have to pay 

more to buy a Doller price good in the foreign exchange market. For example, 

we consider India and America. When the Indian currency devaluates, it will be 

profitable for American buyers to buy Indian goods as their one Doller can buy 

more goods and services. From the domestic asset point of view, as the 

exchange rate depreciate the price for domestic assets reduces which will be 

profitable for the foreign investors. So, a devaluation of currency (a fall in the 

exchange rate) helps to improve the flow of investment. There is a negative 

relationship between the exchange rate and FDI. 
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Objective 

The focus of this project is to inspect whether the negative relationship 

between exchange rate and FDI is applicable for the Indian context or not. 
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Methodology 

We have considered two variables: the exchange rate and FDI of the Indian 

economy from 1970-2018. Here is the representation of the data in excel sheet.
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We have used STATA 14MP software for analysis purposes.  

 

Here are the steps which will be followed throughout the analysis process.  

●​ Time set for time series analysis purpose. 

●​ Checking of trend in both variables to find whether nonstationary or not. 

●​ Checking of unit root test, whether both variables contain unit root or 

not. For this purpose, the Dickey-Fuller unit root test will be performed. 

●​ If both variables are nonstationary then we will consider difference 

stationary process (DSP) to make them stationary. 

●​ We will find the order of integration of both variables, which will help to 

take difference. 

●​ We will apply varsoc for this purpose in STATA. 

●​ To find a long-run relationship between two variables and whether we 

can perform OLS or not, we will perform cointegration test. 
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Data analysis 

For time series analysis, we must set time, so  

●​ tsset year 

        time variable:  year, 1970 to 2018 

                delta:  1 unit 

 

After setting time we generate a variable which is the log of FDI. We didn’t 

consider the log of exchange rate because it is a fractional value. So  

●​ g log_fdi=log( fdi) 

(3 missing values generated) 

 

Now we inspect is there any kind of trend in both variables or not and we will 

also check log FDI shows any kind of trend or not. We consider the log of FDI 

because sometimes considering log trend disappears. So  

●​ tsline exchangerate 

 

Fig 1: Exchange rate trend 

●​ tsline fdi 
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Fig 2: FDI trend 

 

●​ tsline log_fdi 

 

Fig 3: log_fdi trend 
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Fig 1, fig 2, fig 3, every variable shows a trend, which means variables are 

non-stationary, maybe containing unit root. To find unit root we consider the 

Dickey-Fuller unit root test. 

●​ dfuller exchangerate 

 

The null & alternative hypotheses for the Dickey-Fuller unit root test are- 

H0: ρ=0 Presence of unit root 

H1: ρ<0 No presence of unit root 

Dickey-Fuller test for unit root                   Number of obs   =        48 

                               ---------- Interpolated Dickey-Fuller --------- 
 
 Test           

Statistic 
1% Critical     

Value 
5% Critical   

Value 
10% Critical 

Value 
 

Z(t) 1.210 -3.594 -2.936         -2.602 
 

MacKinnon approximate p-value for Z(t) = 0.9961 

p-value > 0.05 means null accepted, p-value <0.05 means null rejected. 

●​ dfuller fdi 

 

The null & alternative hypotheses for the Dickey-Fuller unit root test are- 

H0: ρ=0 Presence of unit root 

H1: ρ<0 No presence of unit root 

 

Dickey-Fuller test for unit root                   Number of obs   =        48 

                               ---------- Interpolated Dickey-Fuller --------- 
 

 Test           
Statistic        

1% Critical     
Value 

5% Critical   
Value 

10% Critical 
Value 

 
Z(t) 0.103 -3.594 -2.936 -2.602 

 

MacKinnon approximate p-value for Z(t) = 0.9663 

p-value > 0.05 means null accepted, p-value <0.05 means null rejected. 

9 
 



 

Its clear unit root is present in both variables, so the presence of unit root 

shows shock will have a long-term effect. Now to remove the nonstationary we 

must take the difference. To take difference, we must know the order of 

integration, because the order of integration we help to consider the 

difference. 

●​ varsoc exchangerate 

   Selection-order criteria 

   Sample:  1974 - 2018                         Number of obs      =        45 

Lag LL LR df p FPE AIC HQIC SBIC 
0 -197.484    396.883 8.82151 8.83648 8.86166 
1 -98.4276 198.11 1 0.000 5.08162* 4.46345* 4.49338* 4.54374* 
2 -97.7212 1.4128 1 0.235 5.14908 4.4765 4.5214   4.59694 
3 -97.7099 .02254 1 0.881 5.38186 4.52044 4.58031 4.68103 
4 -95.6349 4.1499* 1 0.042 5.13309 4.47266 4.5475 4.6734 

  

  Endogenous:  exchangerate 

    Exogenous:  _cons 

 

●​ varsoc fdi 

   Selection-order criteria 

   Sample:  1974 - 2018                         Number of obs      =        45 

Lag LL LR df p FPE AIC HQIC SBIC 
0 -350.706    359871 15.6314 15.6463 15.6715 
1 -304.19 93.031* 1 0.000 47602.6* 13.6085* 13.6384* 13.6888* 
2 -303.676 1.028 1 0.311 48648.8 13.6301 13.675 13.7505 
3 -302.769 1.8142 1 0.178 48863.4 13.6342 13.6941 13.7948 
4 -301.485 2.5685 1 0.109 48271.7 13.6216 13.6964 13.8223 

 

   Endogenous:  fdi 

    Exogenous:  _cons 
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The result shows both variables are integrated of order 1, so we take the 

first-order difference of both variables. 

●​ tsline d.exchangerate 

 

Fig 4: Trend of first difference of exchange rate 

●​ tsline d.fdi 

 

Fig 5: Trend for first difference of FDI 
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After taking the first difference it is clear that the trend disappears. So, both 

variables are first-order integrated, now we perform cointegration test. 

The null and alternative hypotheses for cointegration test is 

H0: The variables are not cointegrated 

H1: The variables are cointegrated 

●​ egranger exchangerate fdi 

 

Engle-Granger test for cointegration                  N (1st step)  =       49 

                                                      N (test)      =       48 

 Test           
Statistic 

1% Critical     
Value 

5% Critical   
Value 

10% Critical 
Value 

 
Z(t) -1.895 -4.134 -3.466 -3.134 

 

Critical values from MacKinnon (1990, 2010) 

 

●​ egranger d.exchangerate d.fdi 

 

Replacing variable _egresid... 

Engle-Granger test for cointegration                  N (1st step)  =       48 

                                                      N (test)      =       47 

 Test           
Statistic 

1% Critical     
Value 

5% Critical   
Value 

10% Critical 
Value 

 
Z(t) -5.319 -4.140 -3.469 -3.136 

 

Critical values from MacKinnon (1990, 2010) 

In the case of the first test the null hypothesis is accepted, which means no 

cointegration, in the second test we consider a difference of both variables, the 

null hypothesis is rejected, which means cointegrated. As both the variables are 
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cointegrated so there exists a long-term relationship and we can also perform 

the OLS.  

●​ reg fdi exchangerate 

 

Source SS df MS 

 Model 10475672.4 1 10475672.4 

Residual 5617436.77 47 119519.931 

Total 16093109.2 48 335273.108 

Number of obs =  49 

F(1,47) = 87.65 

Prob > F = 0.0000 

R-squared = 0.6509 

                                                                           Adj R-squared = 0.6435​
                                                                           Root MSE = 345.72 

fdi Coef. Std. Err. t P>|t| [95% Conf. Interval] 
exchangerate 23.23437  2.481762 9.36 0.000 18.24171 28.22703 

_cons -331.826   90.56961 -3.66 0.001 -514.0285 -149.6234 

 

From the OLS result, we find r square is 0.65 which is far below the industry 

standard and the ROOT MSE is also absart. R square shows a significant 

relationship between two variables but here the r square is low which means 

there is no significant relationship between variables. 
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Conclusion 

           The main motive of this project is to inspect the macroeconomic 

relationship between FDI and Exchange rate for the Indian economy 

context. From the analysis, both variables are cointegrated and have a 

long-term relationship and we can also perform OLS. But from the 

regression result, Adjusted R square is 0.64 which implies not a strong 

significant relationship between Exchange rate and FDI in Indian 

economy context, one more noticeable point ROOT MSE is 345.72 which 

is absert.  
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