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ABSTRACT 

Through this study, we attempt to understand the dynamics of Indian Rupee fluctuations against US 

Dollar by using average quarterly observations over the period of 21 years spanning from January 

1993 to December 2013. We also make an attempt to identify the key variables that influence the Indian 

rupee - US Dollar exchange rate movements. After applying OLS and performing unit root and 

cointegration tests, we observe that factors like differential interest rate, differential inflation rate, 

differential money supply in both the markets, differential output growth rate of both the countries, 

among others, are important factors that account for approximately 91% variance of the Dollar-Rupee 

exchange rates and explain the exchange rate dynamics to a large extent. We also observe that after 

checking for autocorrelation and applying FGLS, a few factors that were earlier considered to be 

important are not as significant as expected. 
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1. INTRODUCTION 

In finance, an exchange rate (also known as conversion rate) between two currencies is the rate at 

which one currency can be exchanged for another. Exchange rates play a vital role in a country's level 

of trade, which is critical to almost every free market economy in the world today. Therefore, exchange 

rates are among the most monitored, analysed and governmentally manipulated economic measures. 

Exchange rate matters not just on the big macroeconomic scene but also on a smaller one. It impacts 

the real return of an investor's portfolio, profitability of firms, growth of specific sectors amongst 

various other determinants of the economy. 

 

The Indian rupee, which was on a par with the American currency at the time of Independence in 1947, 

has depreciated by a little more than 68 times against the greenback in the past 67 years. On 28th 

August 2013, the Indian Rupee had gone down to an all-time low of 68.825 against the US dollar. This 

volatility became severe in the past few years affecting major macro-economic data, including growth, 

inflation, trade and investment. 

Through this study, we aim at exploring the dynamics of exchange rate mechanism, the Rupee’s 

journey against dollar since 1993, factors influencing the fluctuation of Indian Rupee and finally 

modelling the exchange rate through multivariable regression analysis (OLS). We use quarterly data 

of US Dollar-Indian Rupee exchange rate and its determinants form Jan, 1993 through December, 

2013 for identifying the impact of various determinants on the dollar rupee exchange rate. We extract 

these determinants from various theories of the Balance of Payments and conceptual arguments related 

to 



the economy. These are the open interest parity theory, purchasing power parity theory, the monetary 

 

Figure 1 : Trends in Dollar – Rupee Exchange Rates Since 1993 

 

approach to the balance of payments. We have chosen the starting period as 1993 because in this year 

the exchange rate was freed to be determined by the market and the currency was devalued to 31.37 

against a dollar compared to 17.90 in 1991. 

 

The open interest parity theory talks about the effect of interest rate on the exchange rate mechanism. 

It says that the domestic interest rate must be higher (lower) than the foreign interest rate by an amount 

equal to the expected depreciation (appreciation) of the domestic currency. Dash (2004) talks about 

the relationship between interest rate and exchange rate in India. He argues that according to Mundell-

Fleming model, an increase in interest rate is necessary to stabilize the exchange rate depreciation and 

to curb the inflationary pressure and thereby helps to avoid many adverse economic consequences. 

However, it is unlikely to accept the changes in interest rate policy to be purely exogenous to stabilize 

the exchange rates.  

 

Similarly, purchasing power parity theory argues that the exchange rate between one currency and 

another is in equilibrium when their domestic purchasing powers at that rate of exchange are 

equivalent. One country’s inflation rate can only be higher (lower) than another’s to the extent that its 
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exchange rate depreciates (appreciates). Balance of Payments shows how the Current Account equals 

the Financial Account. The Current Account shows imports and exports. The Financial Account shows 

inflows and outflows of financial capital. The Balance of Payment must equal zero :(CA + FA = 0). 

By macroeconomic theory, we can say that as money supply in the economy increases, the value of 

currency decreases and the interest rate decreases. Thus increasing money supply decreases exchange 

rates. Thus there is an inverse relationship between Money Supply and Exchange rates. We identify 

various other factors like the exchange rate movements of yen, euro and pound-sterling that affect the 

INR-USD exchange rate movements. 

 

Therefore, there is a need to answer empirically the questions such as: what is the relationship between 

the interest rate, inflation rate, government debt and exchange rate in India? Whether and how far the 

exchange rate depreciates or appreciates due to an increase in interest rate and inflation rate? Can the 

exchange rate be stabilized during the downward pressure on rupee by raising the domestic interest 

rates or changing the money supply in India? What is the causal relationship between these 

determinants and exchange rate? Are these factors exogenously or endogenously determined in the 

context of stabilizing exchange rate? Is the opportunity cost of stabilizing nominal exchange rate 

through raising interest rate too high? We attempt to answer these questions through this text. 

 

 

2. REVIEW OF LITERATURE 

The study of asset prices began a long time ago when Fama (1965) clearly put to light the highly 

stochastic nature of their behaviour. Most studies on exchange rate models prior to the 1970s were 

based on the fixed price assumption (Dua & Ranjan, 2010). With the advent of the floating exchange 

rate regime amongst major industrialized countries in the early 1970s, an important advance was made 

with the development of the monetary approach to exchange rate determination. Liberalization and 

development of foreign exchange and assets markets also led to variables such as forward premium 

becoming important in determining exchange rates. Mussa (1976) considers the extension of the 

fundamental principles of the monetary approach to balance of payments analysis to a regime of 

floating exchange rates, with active intervention by the authorities to control rate movement. Another 

variable that is important in determining exchange rates is central bank intervention in the foreign 

exchange market. Pros and Cons of currency appreciation and depreciation as boon and bane for the 

economic growth have been studied in a detailed manner. Existing literature also provides suggestions 

or steps needed to control as well as to overcome ill-effects of excessive fluctuations between rupee 



and dollar keeping in view current trends (Raithatha, 2012). (Mishra & Yadav, 2012) try to find some 

stylized facts about the rupee-dollar exchange rates (ER) by relating it with five very important 

macroeconomic variables namely; Money Supply (MS), Inflation Rate (IR) and Trade Balance (TB) 

for both domestic and foreign economy. The findings based on Vector Autoregressive (VAR) model 

confirm most of the stylized facts such that RIR and MS have prominent effects on ER. As (Meese, 

1991) clearly illustrated, it is well known that exchange rate fluctuations are very difficult to predict 

using economic models, and that a random walk forecasts currency rates better than any economic 

model. However, the recent literature has identified a series of fundamentals/methodologies that claim 

to answer the question that whether currency rates are predictable? Overall, analysis of the literature 

and the data used by various authors suggests that the answer to the question: "Are currency rates 

predictable?" is, "It depends" on the choice of predictor, forecast horizon, sample period, model, and 

forecast evaluation method (Rossi, 2013). One of the key observations explained by Peters (1994) is 

the fact that most financial markets have a long memory. In other words, current data is correlated with 

all past data to varying degrees. Long memory systems are characterized by their ability to remember 

events in the long history of time series data and their ability to make decisions on the basis of such 

memories. Long memory implies the perfect arbitrage is impossible (Mandelbrot (1971)). Many 

studies like Diebold, Gardeazabal and Yilmaz (1994), Hock and Tan (1996), and Trapletti, Geyer and 

Leisch (2002) have analysed the dynamics of the foreign exchange market to see whether there is co-

movement between different exchange rates. They report that observing the trading strategy in the 

foreign exchange market for a particular currency may provide us with additional information about 

the movement of another currency and thus produce better out-of-sample forecasts. 

 

In the Indian context, some work has been done on the Rupee-Dollar exchange movements (Krishna 

& Rajesh, 2013). Their paper attempts to understand the dynamics of Indian Rupee fluctuations against 

US Dollar using yearly observations over the period of 13 years from 2001 to September 2013. It 

identifies six independent variables affecting the exchange rate movements. Golaknath (2002) does an 

empirical study on the long memory in the case of Dollar-Rupee exchange rates. Dash (2004) talks 

about the relationship between interest rate and exchange rate in India. 

 

But till now, little work has been done on Dollar-Rupee exchange rates on a period ranging from 1993 

to 2013, i.e., the whole period after Manmohan Singh introduced his Liberalization-Privatization-

Globalization (LPG) policy in Indian markets and India became a free economy. Our paper aims to fill 

this gap.  



 

3. MODEL 

We base this empirical study on the US Dollar – Indian Rupee exchange rate relationship. The main 

question of our paper is to determine the crucial factors that affect the exchange rate relationship and 

the extent to which each of these factors has an effect. As we have already discussed, there are several 

explanatory variables that can be derived from the monetary approach to the Balance of Payments, 

Open interest parity theory, Purchasing power parity theory.  

 

3.1 VARIABLES 

For our analysis, we identify seven independent variables as follows: 

 Differential Inflation Rates (DIFR) – Since exchange rate is a relative price, the market 

weighs all the relevant factors in a relative terms (in relation to the counterpart countries). The 

underlying reasoning behind this conviction is that a relatively high rate of inflation reduces a 

country's competitiveness in international markets and weakens its ability to sell in foreign 

markets. This weakens the expected demand for foreign currency (increase in supply of 

domestic currency and decrease in supply of foreign currency). As discussed before, we know 

that purchasing power parity theory also sates that the exchange rate between one currency and 

another is in equilibrium when their domestic purchasing powers at that rate of exchange are 

equivalent. One country’s inflation rate can only be higher (lower) than another’s to the extent 

that its exchange rate depreciates (appreciates). 

But during 1981- 85 period exchange rates of major currencies did not confirm the direction of 

relative inflation rates. The rise of the dollar persistently for such a long period discredited this 

principle. Hence we aim to check the trend for Dollar – Rupee exchange rate for the specified 

period. 

 Differential Interest Rates (DITR) - Another important factor for movements in exchange 

rates in recent years has been difference in interest rates; i.e. interest rate differential between 

countries. In this respect the growing integration of the financial markets of major currencies, 

the revolution in telecommunication facilities, the growth of specialized asset managing 

agencies, the deregulation of financial markets by major countries, the emergence of foreign 

exchange trading etc. have accelerated the potential for exchange rates volatility. Open interest 

parity says that the domestic interest rate must be higher (lower) than the foreign interest rate 

by an amount equal to the expected depreciation (appreciation) of the domestic currency.  



 Differential Money Supply (DMS) – Similar to the concept of supply and demand in a market, 

the Rupee’s intrinsic value is largely a function of how many Rupees there are in circulation. 

In layman’s terms, the less Rupees there are in circulation, the higher the value of the Rupee. 

An important factor that can affect money supply is trade balance, which is essentially how 

much a country imports versus it exports. When a country sells more goods and services to 

overseas markets than it buys from them, then it has a trade surplus. A trade surplus increases 

the value of the Rupee because it brings in more foreign currency into India than the amount 

of Rupees that are paid for imports. 

 Differential Output Growth Rates (DGDP) - When a country’s economy falters, consumer 

spending declines and trading sentiment for its currency turns sour, leading to a decline in that 

country’s currency against other currencies with stronger economies. On the other hand, a 

booming economy will lift the value of its currency, if there is no government intervention to 

restrain it. 

 Pound-Rupee (ERPound), Euro-Rupee (EREuro) and Yen-Rupee (ERYen) Exchange 

Rates - Like many other currencies Indian rupee has also tied itself to some of the big 

economies of the world other than USA, which includes EU countries like UK, Germany and 

Netherlands and other countries like Japan and Canada too. The depreciation or appreciation 

in the currency any of these influences the valuation of the Indian currency in one way or the 

other, which is what we aim to explore. 

Here the dependent variable is US Dollar – Indian Rupee Exchange Rate (ERDollar). 

 

3.2 DATA SOURCES 

We consider quarterly data for the seven independent variables mentioned above for a period of 21 

years (1993-2013). Also, data for the dependent variable is considered for the same period. We 

obtained the data from various sources like RBI’s database on Indian Economy, Economic Research 

database of Federal Bank of St. Louis, World Bank Development Index, IMF’s e-Library data and 

tradingeconomics.com.  

 

3.3 TESTS 

Since the data we have is time series data, we first check for the unit root problem in all the variables. 

For this, we apply the Augmented Dickey – Fuller Unit Root test (ADF test) on each variable to check 

whether each of these variables is stationary or not. ADF is a test for a unit root in a time series sample. 

It is an augmented version of the dickey –fuller test for a larger and more complicated set of time series 



models. The ADF –statistic, used in the test, is a negative number. The more negative it is, the stronger 

the rejection of the hypothesis that there is a unit root at some level of confidence. If we don’t get a 

unit root problem, i.e. we get that all the series are I(0), and hence stationary. In this case, we can 

simply model the data in their levels, using OLS estimation. If we find that all of the series are 

integrated of the same order (e.g., I(1)), and they are not cointegrated, we can just (appropriately) 

difference each series, and estimate a standard regression model using OLS. Thus we also apply the 

Johansen Cointegration test on the level series to check for cointegration. On the other hand, if the 

series are integrated of the same order, and they are cointegrated, then we estimate two types of 

models: (i) An OLS regression model using the levels of the data. This provides the long-run 

equilibrating relationship between the variables. (ii) An error-correction model (ECM), estimated by 

OLS. This model represents the short-run dynamics of the relationship between the variables. 

In the worst case scenario, some of the variables in question are stationary, some might be I(1) or even 

partially integrated and might even be co-integrated. In this case, we solve the model using the ARDL 

/ Bounds Testing methodology of Pesaran and Shin (1999) and Pesaran et al. (2001). Finally we check 

for autocorrelation in the data and apply FGLS in case there is autocorrelation. 

 

Thus we define the model to be estimated as follows: 

𝑬𝑹$  =  𝛂𝟏 + 𝛂𝟐(𝑫𝑰𝑭𝑹) + 𝛂𝟑(𝑫𝑰𝑻𝑹) + 𝛂𝟒(𝐃𝑴𝑺) + 𝛂𝟓(𝑫𝑮𝑫𝑷) + 𝛂𝟔(𝑬𝑹£) + 𝛂𝟕(𝑬𝑹€) + 𝛂𝟖(𝑬𝑹¥) + 𝒆𝒕 

 

where 

Independent Variables: 

𝐷𝐼𝐹𝑅: Differential Inflation Rate between India and US 

𝐷𝐼𝑇𝑅: Differential Interest Rate between India and US 

D𝑀𝑆: Differential Money Supply in both markets 

𝐷𝐺𝐷𝑃: Differential Output Growth Rate 

𝐸𝑅€: Euro-Rupee Exchange Rate movements 

𝐸𝑅£: Pound-Rupee Exchange Rate movements 

𝐸𝑅¥: Pound-Rupee exchange Rate movements 

Dependent Variable: 

𝐸𝑅$: Dollar-Rupee Exchange Movements 

and 𝛼1, 𝛼2, … … , 𝛼8 are the parameters of the model. 

 

 

 



 

 

4. HYPOTHESES 

So our Null Hypotheses are as follows: 

𝑯𝟎𝟏: 𝐷𝐼𝐹𝑅 does not have a significant effect on the USD – INR exchange rate, i.e. 𝛼2 = 0 

𝑯𝟎𝟐: 𝐷𝐼𝑇𝑅 does not have a significant effect on the USD – INR exchange rate, i.e. 𝛼3 = 0 

𝑯𝟎𝟑: 𝐷𝑀𝑆 does not have a significant effect on the USD – INR exchange rate, i.e. 𝛼4 = 0 

𝑯𝟎𝟒: 𝐷𝐺𝐷𝑃 does not have a significant effect on the USD – INR exchange rate, i.e. 𝛼5 = 0 

𝑯𝟎𝟓: 𝐸𝑅€ does not have a significant effect on the USD – INR exchange rate, i.e.  𝛼6 = 0 

𝑯𝟎𝟔: 𝐸𝑅£ does not have a significant effect on the USD – INR exchange rate, i.e. 𝛼7 = 0 

𝑯𝟎𝟕: 𝐸𝑅¥ does not have a significant effect on the USD – INR exchange rate, i.e. 𝛼8 = 0 

 

And the Alternative Hypotheses are: 

𝑯𝟏𝟏: 𝐷𝐼𝐹𝑅 has a significant effect on the USD – INR exchange rate, i.e. 𝛼2 ≠ 0 

𝑯𝟏𝟐: 𝐷𝐼𝑇𝑅 has a significant effect on the USD – INR exchange rate, i.e. 𝛼3 ≠ 0  

𝑯𝟏𝟑: 𝐷𝑀𝑆 has a significant effect on the USD – INR exchange rate, i.e. 𝛼4 ≠ 0 

𝑯𝟏𝟒: 𝐷𝐺𝐷𝑃 has a significant effect on the USD – INR exchange rate, i.e. 𝛼5 ≠ 0 

𝑯𝟏𝟓: 𝐸𝑅€ has a significant effect on the USD – INR exchange rate, i.e.  𝛼6 ≠ 0  

𝑯𝟏𝟔: 𝐸𝑅£ has a significant effect on the USD – INR exchange rate, i.e. 𝛼7 ≠ 0  

𝑯𝟏𝟕: 𝐸𝑅¥ has a significant effect on the USD – INR exchange rate, i.e. 𝛼8 ≠ 0 

 

Our aim is to do hypothesis testing to determine what are the significant variables in determining the 

LHS variable are. We conduct all the required tests as mentioned above and proceed accordingly to 

estimate the parameters of the above equation. EViews and Stata were used for the mathematical 

analysis. Results of the tests and the regression have been summarized in the next section. 

 

 

5. OBSERVATIONS 

5.1 COINTEGRATATION TEST 

On application of Johansen Cointegration Test on the level data, we get the following results that have 

been summarized below in Table1. From the table, it is clearly visible that for both the Trace Statistic 

as well as the Maximum Value Statistic, we get that there is no case where the null hypothesis (there 



is no cointegration among the variables) is rejected as the p-values are all greater than the critical value 

of 0.05. Thus both the trace test and the maximum eigenvalue test indicate that the variables are not 

cointegrated. 

Table 1: Johansen Cointegration Test 

Date: 11/11/14   Time: 22:44   

Sample (adjusted): 1993Q3 2013Q4   

Included observations: 82 after adjustments  

Trend assumption: Linear deterministic trend  

Series: ERDOLLAR DIFR DITR DMS DGDP ERPOUND EREURO ERYEN  

Lags interval (in first differences): 1 to 1  

     

Unrestricted Cointegration Rank Test (Trace)  

     
     
Hypothesized  Trace 0.05  

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

     
     
None   0.682694  269.1289  159.5297  0.0543 

At most 1   0.530905  175.0020  125.6154  0.0769 

At most 2   0.411409  112.9321  95.75366  0.0732 

At most 3  0.268947  69.47017  69.81889  0.0802 

At most 4  0.234328  43.78209  47.85613  0.1146 

At most 5  0.177211  21.88794  29.79707  0.3048 

At most 6  0.067746  5.893405  15.49471  0.7081 

At most 7  0.001720  0.141124  3.841466  0.7072 

     
     
 Trace test indicates no cointegration at the 0.05 level 

 * denotes rejection of the hypothesis at the 0.05 level 

 **MacKinnon-Haug-Michelis (1999) p-values  

     

Unrestricted Cointegration Rank Test (Maximum Eigenvalue) 

     
     
Hypothesized  Max-Eigen 0.05  

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

     
     
None   0.682694  94.12689  52.36261  0.0678 

At most 1   0.530905  62.06993  46.23142  0.0591 

At most 2   0.411409  43.46191  40.07757  0.1002 

At most 3  0.268947  25.68808  33.87687  0.3401 

At most 4  0.234328  21.89415  27.58434  0.2259 

At most 5  0.177211  15.99453  21.13162  0.2252 

At most 6  0.067746  5.752281  14.26460  0.6452 

At most 7  0.001720  0.141124  3.841466  0.7072 

     
     
 Max-eigenvalue test indicates no cointegration at the 0.05 level 

 * denotes rejection of the hypothesis at the 0.05 level 

 **MacKinnon-Haug-Michelis (1999) p-values  

 

5.2 UNIT ROOT TEST 

After performing the test for cointegration, we perform the ADF unit root test on all the eight variables 

in question. We find that all the variables are I(1). This implies that though the level series of the 

variables are not stationary, the first difference series of every variable is stationary. Based on this 

finding, we can reject the need to go for ARDL model. We generate the first difference series of each 



variable and call them 𝐷𝐼𝐹𝑅1, 𝐷𝐼𝑇𝑅1, … … , 𝐸𝑅𝐷𝑜𝑙𝑙𝑎𝑟1 and so on. Now, as described in Section 3.3, 

we can apply OLS to these first difference series generated.   

The results of OLS to the first difference series of these I(1) variables are reported down in Table 2. 

 

Table 2: Results of Applying OLS to the first difference series model 

Dependent Variable: ERDOLLAR1   

Method: Least Squares   

Date: 11/12/14   Time: 07:44   

Sample (adjusted): 1993Q2 2013Q4  

Included observations: 83 after adjustments  

     
     
Variable Coefficient Std. Error t-Statistic Prob. 

     
     
C 0.104140 0.050154 2.076225 0.0413 

DIFR1 0.093268 0.030328 3.076224 0.0029 

DITR1 -0.019889 0.021134 -2.362254 0.0207 

DMS1 -0.450701 0.074951 -6.013232 0.0000 

DGDP1 -1.290321 0.104313 -12.36968 0.0000 

ERPOUND1 0.077818 0.036679 2.121591 0.0372 

EREURO1 -0.036708 0.017828 -2.059225 0.0445 

ERYEN1 0.059114 0.031023 1.905485 0.1605 

     
     
R-squared 0.918786 Mean dependent var 0.054641 

Adjusted R-squared 0.911206 S.D. dependent var 0.214012 

S.E. of regression 0.063772 Akaike info criterion -2.575588 

Sum squared resid 0.305015 Schwarz criterion -2.342447 

Log likelihood 114.8869 Hannan-Quinn criter. -2.481925 

F-statistic 121.2125 Durbin-Watson stat 1.469950 

Prob(F-statistic) 0.000000    

     
     

 

The small value of Durbin – Watson statistic reveals that there is positive serial autocorrelation in our 

model and we need to apply corrective measures, i.e. FGLS to solve for this.  

 

5.3 FGLS 

Here, to proceed further, we make an assumption that ours is an AR(1) model. This implies that we 

assume that error terms at any given time period are related to the error terms of the previous time 

period and this is what is the cause of autocorrelation in the model. Having made the assumption, we 

apply FGLS to solve the model again. The results that we obtain have been reported in Table 3 below. 

 

Table 3: Regression Results After Applying FGLS 

Dependent Variable: ERDOLLAR1   

Method: Least Squares   

Date: 11/11/14   Time: 16:35   

Sample (adjusted): 1993Q3 2013Q4  

Included observations: 82 after adjustments  

Convergence achieved after 9 iterations  



          
Variable Coefficient Std. Error t-Statistic Prob.   

          
C 0.15987 0.069541 2.298810 0.0243 

DIFR1 0.07941 0.007242 10.96515 0.0000 

DITR1 -0.15314 0.018249 -8.39161 0.0000 

DMS1 -0.351605 0.085790 -4.098462 0.0001 

DGDP1 -1.370821 0.109502 -12.51873 0.0000 

ERPOUND1 0.115311 0.037062 3.111315 0.0027 

EREURO1 -0.067390 0.031749 -2.122549 0.0371 

ERYEN1 0.035694 0.031401 1.136720 0.2594 

AR(1) 0.339753 0.124910 2.719982 0.0082 

          
R-squared 0.927530     Mean dependent var 0.053055 

Adjusted R-squared 0.919588     S.D. dependent var 0.214837 

S.E. of regression 0.060922     Akaike info criterion -2.655207 

Sum squared resid 0.270935     Schwarz criterion -2.391055 

Log likelihood 117.8635     Hannan-Quinn criter. -2.549154 

F-statistic 116.7888     Durbin-Watson stat 2.023490 

Prob(F-statistic) 0.000000    

          
Inverted AR Roots       .34   

 

From the table above, we observe that application of FGLS solved the problem of autocorrelation, 

which is reflected in the value of the Durbin – Watson statistic. In a model of no autocorrelation, 

𝐷𝑢𝑟𝑏𝑖𝑛 − 𝑊𝑎𝑡𝑠𝑜𝑛 𝑠𝑡𝑎𝑡 = 2. Hence in our model, a value of 2.023490 signifies almost zero 

autocorrelation. 

 

Also, we notice the p-values to justify the significance of the right hand side variables and on the basis 

of these, we decide whether to reject or accept the null hypotheses. It is worth nothing that here the 

right hand side variables have changed from the initial model assumption. This is because we obtained 

a unit root problem and all the variables were found to be I(1). Thus instead of the explanatory variables 

that we initially assume in the model, we apply OLS (and eventually FGLS) on the first-difference 

series of these explanatory variables. Thus on the right hand side of our CLRM equation, instead of 

𝐷𝐼𝐹𝑅, 𝐷𝐼𝑇𝑅, 𝐷𝑀𝑆, 𝐷𝐺𝐷𝑃 … and so on, we get their first difference series 

𝐷𝐼𝐹𝑅1, 𝐷𝐼𝑇𝑅1, 𝐷𝑀𝑆1, 𝐷𝐺𝐷𝑃1 … and so on as the explanatory variables. 

 

Another thing that is worth noting is that from the p-values of these variables, and a 5% confidence 

interval (i.e. 0.05 critical value), we reject the null hypotheses for 𝐷𝐼𝐹𝑅1, 𝐷𝐼𝑇𝑅1, 𝐷𝑀𝑆1, 𝐷𝐺𝐷𝑃1,  

𝐸𝑅𝑃𝑜𝑢𝑛𝑑1 and 𝐸𝑅𝐸𝑢𝑟𝑜1. Their p-values are smaller than 0.05, which implies that the probability of 

the null hypothesis being true is less than 5%. This means that for these variables, the alternative 



hypotheses are true. Their effects on the Dollar – Rupee exchange rate movements are significant and 

cannot be neglected. In fact, we get the following 

𝑅2 = 0.927530 

�̅�2 = 0.919588 

The value of 𝑅2 denotes that our model explains for over 92% of the variation in the response variable, 

i.e. Dollar – Rupee Exchange Rate, is explained by our linear model. In fact, the value of �̅�2 reveals 

that there are no useless variables in our model. The model also reveals the presence of a constant term 

and an AR(1) term (𝜌) with a very high significance level. On the other hand, we also see that 𝐸𝑅𝑌𝑒𝑛1 

has a p-value of 0.2594, which can be interpreted as – There is a 25% probability of accepting the null 

hypothesis that coefficient of 𝐸𝑅𝑌𝑒𝑛1 is zero. Hence it is not a significant explanatory variable and 

we reject it from our model. 

 

Another interesting observation is that on correcting for the autocorrelation by applying FGLS, we 

find that the differential interest rate becomes a more significant factor in determining the dollar-rupee 

exchange rate. The decrease in its p-value and increase in the magnitude of its coefficient reflects this.  

 

6. RESULTS 

Thus, after applying the test mentioned in Section 4 and noting the discussions and observations from 

Section 5, we obtain our final model as follows : 

𝑬𝑹𝟏$  =  𝟎. 𝟏𝟓𝟗𝟖𝟕 + 𝟎. 𝟎𝟕𝟗𝟒𝟏(𝑫𝑰𝑭𝑹𝟏) − 𝟎. 𝟏𝟓𝟑𝟏𝟒(𝑫𝑰𝑻𝑹𝟏) − 𝟎. 𝟑𝟓𝟏𝟔𝟎𝟓(𝐃𝑴𝑺𝟏) − 𝟏. 𝟑𝟕𝟎𝟖𝟐𝟏(𝑫𝑮𝑫𝑷𝟏)

+ 𝟎. 𝟏𝟏𝟓𝟑𝟏𝟏(𝑬𝑹𝟏£) − 𝟎. 𝟎𝟔𝟕𝟑𝟗𝟎(𝑬𝑹𝟏€) + 𝒆𝒕 

where 

𝒆𝒕 = 𝝆 𝒆𝒕−𝟏 + 𝝃𝒕 

Here 𝜉𝑡 represents white noise. 

Other important regression data for this result is: 

𝑹𝟐 = 𝟎. 𝟗𝟐𝟕𝟓𝟑𝟎 

�̅�𝟐 = 𝟎. 𝟗𝟏𝟗𝟓𝟖𝟖 

which shows that our model explains for over 92% of the variation in the response variable without 

the inclusion of any statistically insignificant variable into the model. 

The value of the Durbin – Watson statistic is 

�̅� =  𝟐. 𝟎𝟐𝟑𝟒𝟗𝟎   

which signifies almost zero autocorrelation in the model. 

 



7. CONCLUSION 

Through this paper, we have tried to study what determines the US Dollar – Indian Rupee exchange 

rate mechanism. We have identified six variables that account for a large part in explaining how the 

exchange rates are determined. We also try to explain how much consistency do our results show with 

the existent theory and if our model deviates from the theory, we try to analyse the reasons for it. 

For example, from the signs of the coefficients of various explanatory variables, we can deduce the 

relationship of these variables with the dollar-rupee exchange rates. The coefficient of differential 

inflation rates (DIFR) is positive, which is consistent with what the purchasing power parity theory 

says.  

We can observe what differential interest rate and differential money supply can do to the exchange 

rates through the following event. The drastic fall of the Indian currency against the USD in 2013 can 

be attributed to the signals of ending quantitative easing by US Fed Reserve. Actually, in the aftermath 

of 2008 financial crisis, in order to provide easy money to fuel the US economy, Fed began its 

unconventional monetary policy of buying bonds from commercial banks and private financial 

institutions. This led to a considerable increase in the monetary base of USD. A considerable fraction 

of this newly created money reached Indian financial markets in form of investments by FIIs. Around 

2012-13, as the US economy gave hints of revival and unemployment continued to dip, it was 

inevitable that the policy of quantity easing was soon going to be checked by the Fed. In May 2013, 

when the former Fed chairman, Ben Bernanke, first hinted that he would begin the tapering of 

quantitative easing (hence increasing the interest rates in US subsequently reducing the Differential 

Interest Rates between India and US), a large portion of the capital was withdrawn by the FIIs from 

the Indian financial market back to the US. This generated enormous demand of Dollar and caused the 

historic depreciation of the Rupee against the dollar. 

Similar relations can be found for other variables. Looking at the results of this model, we feel we have 

at least been successful in identifying the major factors that affect the Dollar – Rupee exchange rate 

through various tests. But there are other tests that could have been applied and other relations that we 

wish to obtain but unfortunately couldn’t as they were outside the scope of this paper. We discuss a 

few of those things in the next section. 

 

8. OTHER REMARKS AND SCOPE FOR IMPROVEMENT 

It is a well-known fact that exchange rate fluctuations are very difficult to predict using economic 

models, and that a random walk forecasts currency rates better than any economic model. If it was 

easy to forecast the exchange rate movements to reasonably good levels of accuracy and certainty. 



However, the recent literature has identified a series of fundamentals/methodologies that claim to 

answer the question that whether currency rates are predictable? For further improvement, we would 

like to predict the future trends of Dollar-Rupee exchange rates using the twenty-one year data we 

have. We would also want to explore trade theory in a more detailed manner. This would enable us to 

be in a better position to analyse the different signs of coefficients of ERPound and EREuro in our 

model.  
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APPENDIX 

Below is the quarterly data of variables (both dependent and independent) that was collected for a period of 21 years (1993-2013) 

 ERDollar (no. of 
INR per $) 

DIFR ( in %) DITR (in %) DMS (in billion 
INR) 

DGDP (in %) ERPound (no. of INR 
per Pound) 

EREuro (no. of 
INR per Euro) 

ERYen (no. 
of INR per 

Yen) 

1993Q1 30.3415 1.48462 9 -30271.98485 1.1 44.8113 0 0.2514 

1993Q2 31.6301 3.18108 9 -32687.28718 0.8 48.505 0 0.2876 

1993Q3 31.5966 2.16587 9 -33577.57955 0.9 47.5176 0 0.2991 

1993Q4 31.4595 0.003291 8.84 -34166.81386 0.3 46.9208 0 0.2906 

1994Q1 31.4345 2.32503 8.17 -34337.0271 0.54 46.7682 0 0.2923 

1994Q2 31.3838 3.35238 7.59 -34307.71342 0.28 47.2085 0 0.304 

1994Q3 31.3738 1.29369 7 -34505.98518 1.12 48.6819 0 0.3168 

1994Q4 31.3853 -0.274177 6.17 -34383.1731 0.36 49.7381 0 0.3175 

1995Q1 31.4465 2.38983 6 -34140.33087 1.35 49.7585 0 0.3277 

1995Q2 31.4096 4.37941 6.17 -33989.45926 1.49 50.1451 0 0.3719 

1995Q3 32.0958 0.724704 6.25 -34702.41381 1.01 50.4979 0 0.3414 

1995Q4 34.7776 -1.62063 6.67 -37236.68814 1.25 54.2608 0 0.3425 

1996Q1 35.6305 2.82437 6.75 -37850.41338 1.25 54.538 0 0.3367 

1996Q2 34.8147 3.58699 6.75 -36626.17262 0.28 53.0704 0 0.3239 

1996Q3 35.7791 0.983024 6.75 -37037.99091 1.25 55.603 0 0.3283 

1996Q4 35.8414 -0.035081 6.75 -36536.05249 0.82 58.6919 0 0.3175 

1997Q1 35.893 0.721782 5.17 -36078.30924 0.15 58.5503 0 0.2963 

1997Q2 35.8244 1.10226 4.5 -35681.99558 -2.2 58.5892 0 0.2999 

1997Q3 36.0771 1.78014 4.17 -36070.62132 0.3 58.608 0 0.3057 

1997Q4 37.6636 3.69227 5.33 -37883.08246 0.34 62.5498 0 0.3003 

1998Q1 39.3225 1.85228 3.83 -39675.83588 0.6 64.7212 0 0.3069 

1998Q2 40.8461 5.72127 3.83 -41229.33925 0.9 67.5371 0 0.3011 

1998Q3 42.6779 4.03232 4.33 -43375.75617 0.3 70.56 0 0.3052 

1998Q4 42.4712 -4.28863 5.41 -43726.09968 0 71.1571 0 0.356 

1999Q1 42.4716 -0.348364 4.58 -43521.89587 0.9 69.368 47.689 0.365 

1999Q2 42.8765 1.2505 3.92 -44025.59884 1.09 68.8911 45.298 0.355 



1999Q3 43.4208 1.37338 3.67 -44497.09759 0.53 69.5595 45.5513 0.3848 

1999Q4 43.4449 -1.83178 3 -45445.06746 0.5 70.8248 45.1019 0.4162 

2000Q1 43.5718 1.14665 1.84 -44863.98962 -0.64 70.0154 43.0003 0.4068 

2000Q2 44.09 -0.004773 5 -45092.72968 -2.46 67.6083 41.2066 0.4139 

2000Q3 45.4228 0.263067 2.08 -46441.65182 1.8 67.0768 41.1195 0.4223 

2000Q4 46.6159 -1.84877 2 -47030.68995 1.9 67.4354 40.5699 0.4244 

2001Q1 46.5533 1.02428 2.25 -47861.08201 1.6 67.9045 42.9691 0.3944 

2001Q2 46.8756 2.52009 2.83 -48826.21453 0.9 66.6335 40.9694 0.3826 

2001Q3 47.273 1.1511 4.34 -53092.99244 1.9 67.9619 42.1088 0.3889 

2001Q4 47.9619 -0.887027 4.58 -52689.06874 1.1 69.1835 42.9423 0.3882 

2002Q1 48.5566 0.355819 4.25 -53728.67047 -1.8 69.2821 42.5808 0.3666 

2002Q2 48.9581 1.79023 4 -54018.34274 -0.1 71.5455 44.9769 0.3857 

2002Q3 48.6118 0.098486 4 -53767.20289 1.3 75.326 47.8359 0.4076 

2002Q4 48.2633 -1.43943 4.08 -54373.81647 2.3 75.8359 48.2753 0.394 

2003Q1 47.7808 2.22688 3.67 -54502.78493 1.7 76.6129 51.2682 0.4015 

2003Q2 47.0828 0.264241 3.83 -55309.50374 1.4 76.1804 53.5492 0.3977 

2003Q3 46.0121 0.28757 3.5 -54747.41241 0 74.0255 51.7714 0.3916 

2003Q4 45.4786 -0.64743 3.5 -54175.3472 0.8 77.5059 54.0314 0.4181 

2004Q1 45.2409 0.008077 3.5 -54378.76212 1.7 83.2847 56.6347 0.4093 

2004Q2 44.8051 1.85571 3.17 -54391.22506 1.4 81.0193 54.0318 0.4196 

2004Q3 46.0537 -0.43355 3.25 -56945.42183 0.9 83.8912 56.3728 0.419 

2004Q4 44.2668 -0.250598 3.59 -54848.12231 2.2 82.543 57.4309 0.4181 

2005Q1 43.6639 -0.104727 3.09 -53444.9573 0.2 82.5046 57.2189 0.4054 

2005Q2 43.5688 0.693572 2.67 -53310.86592 2.2 80.9273 54.9318 0.3878 

2005Q3 43.1092 0.981061 2.17 -52258.42168 1.7 76.974 52.5739 0.3869 

2005Q4 45.3512 -0.763023 2 -54971.48613 0.5 79.3577 53.9423 0.3791 

2006Q1 44.3256 1.05838 1.75 -53056.2606 2.1 77.6799 53.289 0.3961 

2006Q2 45.3161 1.52851 1.66 -54157.46205 2.2 82.7228 56.961 0.3988 

2006Q3 46.3319 2.55494 1.75 -54647.2438 2.1 86.8509 59.0531 0.382 

2006Q4 44.9608 -0.717928 1.75 -52802.26775 1.2 86.156 58.0048 0.3698 

2007Q1 44.1481 0.176347 1.75 -50646.40732 1.6 86.2819 57.8137 0.3422 

2007Q2 41.3003 2.20936 1.75 -46947.36518 4.1 81.9706 55.6457 0.3446 

2007Q3 40.5508 -0.221617 2.42 -45862.31611 -0.7 81.9411 55.7193 0.3492 



2007Q4 39.4843 -0.088164 3.59 -44085.45231 0.3 80.7399 57.1887 0.3782 

2008Q1 39.8095 1.40842 4.92 -43719.28198 1.2 78.7647 59.6177 0.4079 

2008Q2 41.6389 2.53486 5 -47187.67715 0.2 82.0683 65.0513 0.5192 

2008Q3 43.8847 4.36392 5.67 -52615.43445 -1.2 83.0386 65.9687 0.533 

2008Q4 49.9349 0.913603 5.08 -68943.27687 7.6 78.6711 65.9007 0.5004 

2009Q1 49.7787 1.7205 4.16 -66035.60963 4 71.4852 64.9887 0.5169 

2009Q2 48.77 5.9678 4 -68061.26103 2.1 75.4616 66.3935 0.5189 

2009Q3 48.3562 2.72222 4 -67191.84196 2.2 79.3518 69.1261 0.5064 

2009Q4 46.6023 1.84889 4 -65806.83075 1.9 76.0725 68.7944 0.4944 

2010Q1 45.9202 0.790759 4.42 -63685.36176 1.9 71.6602 63.5504 0.5405 

2010Q2 45.5358 3.37387 5.16 -63550.46128 1.3 67.9315 58.0535 0.5423 

2010Q3 46.406 1.65999 5.83 -66568.82256 1.2 71.9156 59.8881 0.5499 

2010Q4 44.7816 0.785675 6.16 -67076.77088 1.1 70.7973 60.8605 0.5475 

2011Q1 45.2101 -0.501291 6.66 -69095.12938 1.3 72.4146 61.8244 0.5868 

2011Q2 44.6496 3.25996 7.58 -70797.39459 0.5 72.8318 64.2445 0.6553 

2011Q3 45.6601 1.327 8.16 -81104.62413 1.1 73.5281 64.5087 0.634 

2011Q4 50.6954 0.152688 8.25 -92920.21918 -0.1 79.758 68.3914 0.6742 

2012Q1 50.1978 3.16738 7.75 -94192.20071 0.5 78.8518 65.8104 0.701 

2012Q2 53.9645 3.12843 7.75 -104180.2787 1.2 85.3673 69.2397 0.6675 

2012Q3 55.1185 1.43024 7.75 -113379.7594 0.1 87.0995 68.9896 0.5879 

2012Q4 54.149 1.84468 7.58 -113984.8595 1.1 86.9367 70.2305 0.5664 

2013Q1 54.18 2.44491 7.08 -114584.5294 0.9 84.1281 71.5588 0.6273 

2013Q2 55.8075 3.11324 7 -121582.5818 0.7 85.7396 72.9025 0.6175 

2013Q3 62.0401 1.54816 7.42 -140712.0581 0.8 96.2554 82.2162 0.6008 

2013Q4 61.9794 -1.71932 7.66 -144108.9232 0.3 100.317 84.3528 0.5854 

         

MEAN 43.35769762 1.236854119 4.919642857 -56022.95846 1.009642857 70.98878333 40.739175 0.420159524 

         

STANDARD 
DEVIATION 

6.976073347 1.740795472 2.090595376 24009.56734 1.273527921 12.61768907 27.36533058 0.108884266 



 


