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Abstract

The relationship between exchange rates and key economic factors is crucial and 
may vary across countries depending on the economic context. This paper analyzes 
cointegration relationships among exchange rate, balance of payments, interest rate, 
inflation, and trade openness using the Johansen Cointegration Test in the context 
of the Indian economy. The study uses annual time-series data from 2008 to 2024. 
Stationarity of the variables is first tested using the Augmented Dickey-Fuller test. The 
Johansen Cointegration Test is then applied to identify long-run equilibrium relation-
ships, while a Vector Error Correction Model captures short-term dynamics and ad-
justments towards equilibrium. The exchange rate makes modest adjustments across 
cointegrating relationships, sometimes restoring equilibrium, other times diverging 
from it. The balance of payments shows large coefficients, primarily amplifying devia-
tions. The interest rate has minimal adjustment, showing little response to disequilib-
rium. Inflation and trade openness have small, negative coefficients, indicating weak 
correction toward equilibrium. Overall, the balance of payments amplifies deviations, 
while other variables show varying degrees of error-correcting behavior. The model 
explains 67.4% of the variation in exchange rate changes (R-squared = 0.674), with an 
adjusted R-squared of 0.5, accounting for predictors. The F-statistic (3.87, p = 0.0115) 
shows the model is statistically significant. Short-run changes in the exchange rate are 
influenced by past exchange rates, balance of payments, inflation, and trade openness, 
while interest rates play a minimal role.
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INTRODUCTION

Given different acceptable currencies in different countries of the 
world, the numerical relationship between these currencies is of para-
mount importance to foster international trade. This relationship is 
represented through exchange rates, which denote the number of units 
of other currency that can be bought with a unit of one currency. In 
the national context, exchange rates deserve importance due to their 
impact on a nation’s prosperity and international reputation to some 
extent. Changes in exchange rates impact the receivables and payables 
in home currency for importers and exporters, as well as the import 
bills for nations. Particularly, stability of exchange rates is conducive 
to a nation’s exports, overall foreign trade, and economic growth. 

A myriad of factors affect exchange rates between currencies of differ-
ent nations. The connection exists between a country’s macroeconom-
ic factors and its exchange rates. These include the nation’s balance 
of payments account, economic growth, inflation rates, and interest 
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rates. Countries with a BOP surplus and lower inflation tend to witness stability and strength of their 
currencies. Trade openness, which results in increased contribution of foreign trade in a nation’s GDP, is 
another determinant affecting exchange rate stability. A higher degree of trade openness has been asso-
ciated with reduced exchange rate volatility. Overall, the interplay of these factors forms the foundation 
for understanding both short-term fluctuations and long-term trends in exchange rates.

Considering that economic contexts differ from country to country, which may influence exchange 
rates differently, research in the realm of exchange rate determinants for individual nations is required 
to shed light on this aspect. Further, the determinants of exchange rates can manifest in different mag-
nitudes and directions in the short run and the long run. This study aims to test a model based on the 
variables trade openness, interest rates, inflation, exchange rates, and BOP position in the context of an 
emerging economy, India, which has adopted a flexible exchange rate system since 1991. The influence 
of these determinants of exchange rates is evaluated for the Indian currency, the Rupee. Using econo-
metric models, the study aims to answer the following question: How do economic variables such as 
interest rate, inflation rate, balance of payment, and trade openness influence the exchange rate in the 
short and long run?

1. LITERATURE REVIEW

Exchange rates and their volatility drive a na-
tion’s economic growth and impact inflation 
rates and trade. This statement is more accurate 
in emerging economies, especially those with 
flexible exchange rate regimes. Individuals and 
researchers have always been intrigued by the nu-
merical representation of currencies and the fac-
tors affecting them. Further, opinions of indus-
trialists, the general public, and the Government 
differ in this context. Many people are of the 
view that a strong currency, particularly a stable 
currency, is a reflection of a nation’s economic 
strength (Elfaki, 2018; Ahmed et al., 2024). At 
the same time, there have been cases wherein the 
currency of a stronger nation has a lesser value, 
and some nations indulge in competitive deval-
uation (Subramanian & Kessler, 2013). This has 
given rise to many academic studies diving into 
various factors affecting exchange rates. Some 
of these factors have been foreign exchange re-
serves (Saeed et al., 2012), trade openness (Raza 
& Afshan, 2017), capital inflows (Oriavwote & 
Oyovwi, 2012), and trade imbalance (Ahmed et 
al., 2024). Further, factors resulting in exchange 
rate volatility, including their intensity, differ 
across countries, and their evaluation is critical 
for the formulation of a correct policy response 
(Mpofu, 2021). 

Purchasing power parity (PPP) theory suggests that 
exchange rates between two countries must equal-

ize the price levels of various goods and services 
in different countries. Countries with higher rates 
of inflation experience a fall in their currencies 
vis-à-vis countries with lower inflation. Lothian 
(2016) demonstrated the legitimacy of PPP in the 
case of fixed and floating exchange rate regimes. 
However, PPP may not be validated in the short 
run. Whereas in the long run, PPP theory does 
manifest, owing to the forces of arbitration and 
resource re-allocation. PPP theory does stand in 
the context of key advanced and African emerging 
economies (Kyei-Mensah, 2023). Peng et al. (2017) 
validated the implications of PPP in the context of 
BRICS nations. Fisher (1930) postulates that the 
nominal exchange rate is the summation of real 
exchange rates and expected inflation. Hence, dif-
ferent interest rates in different countries will lead 
to the corresponding change in nominal exchange 
rates. This relationship between exchange rates 
and inflation, suggested by PPP theory and Fisher, 
has been confirmed by a number of research stud-
ies. Draz et al. (2019) demonstrated interest rates 
and exchange rates as significant determinants 
of exchange rates in South Asian economies. 
According to the interest rate parity theory, for-
ward exchange rates adjust to interest rate parities 
(Keynes, 1923). Interest rates should be prioritized 
as an effective policy tool for mitigating short-term 
exchange rate volatility. Higher interest rates lead 
to currency depreciation. However, Shodipe (2018) 
found a positive connection between the real in-
terest rate and real exchange rate in Japan. Thus, 
interest rate differentials between the nations be-
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come another formidable force in influencing ex-
change rates. Major studies on the relationship 
between these variables show a negative relation-
ship in the short run and a positive relationship 
in the long run (Frankel, 1979; Scott Hacker et al., 
2012). The sensitivity of the exchange rate to inter-
est rate was demonstrated by Atoi et al. (2021), in 
the context of Nigeria, and Elfaki (2018) for Sudan. 
Expansion of real GDP growth rate leads to a sta-
ble exchange rate (Elfaki, 2018). Surplus on BOP 
account leads to appreciation of Real Effective 
Exchange Rate (REER). Trade openness, which 
represents the contribution of international trade 
to a nation’s GDP (Dowrick & Golley, 2004), is an-
other significant determinant of exchange rates. 
Trade openness speeds up the technical prow-
ess of a nation, thereby ensuring higher produc-
tivity of production factors. Higher productivity, 
in turn, leads to a surge in exports and ensures 
stability in exchange rates. Stancık (2006) found 
that trade openness reduced exchange rate vola-
tility for six newly joined member nations to the 
European Monetary Union in 2004. In the case of 
Egypt, trade openness was associated with a sig-
nificant positive impact on exchange rates in the 
short run (Abdelgany, 2020). Likewise, Amor and 
Sarkar (2008) found decreased exchange rate vola-
tility with economic openness of Southeast Asian 
nations. Appreciation or depreciation of a nation’s 
currency with a significant degree of trade open-
ness depends upon the structure of foreign trade. 
Turkey witnessed a fall in its currency, the Lira, 
from 2004–2018 as its imports continually sur-
passed exports (Aslan, 2020). Similarly, Malaysian 
currency depreciated due to trade openness (Lee 
& Law, 2013). The impact of macroeconomic fun-
damentals such as interest rates and GDP on ex-
change rates is less in economies with a higher de-
gree of trade openness.

Balance of payments (BOP), which indicates 
the transactions between a specific country and 
the rest of the world, is a crucial determinant of 
a country’s exchange rate, since international 
currency flows are driven by BOP transactions. 
Theoretically, a deficit in BOP results in currency 
depreciation. This is because of a higher foreign 
currency demand necessary to pay for imports. 
BOP has critical implications for the movements of 
nominal and real exchange rates. This relationship 
can further explain currency crises, or the prob-

ability of the same, in different countries. Iyoboyi 
and Muftau (2014) found bidirectional causality 
between exchange rates and BOP. Kumar (2021) 
revealed a correlation between BOP and exchange 
rates. A significant negative long-run relationship 
exists between real exchange rates and current 
account balance (Arghyrou & Chortareas, 2008). 
Real exchange rates of a nation depend on its cu-
mulative trade and capital flows. Differentials in 
trade balance are an important determinant of ex-
change rates. Exchange rates are considerably af-
fected by trade balance announcements (Doukas 
& Lifland, 1994). Exchange rate volatility is neg-
atively impacted by foreign reserves volatility, 
which in turn is affected by BOP. Economic cycles 
influence exchange rates with BOP as a moderat-
ing variable (Kirianki, 2024). Exchange rates tend 
to behave differently during boom and bust cycles. 
Capital flows surpass the current account defi-
cit (CAD) during the initial economic expansion. 
However, this capital is withdrawn during the 
subsequent downturn, impacting BOP severely 
and causing currency depreciation. Countries ex-
periencing CAD see the depreciation of their cur-
rency, and vice versa.

Thus, different studies can be seen in the context 
of determining exchange rates in developed and 
developing countries. These studies consider the 
intensity of one or some factors to be higher than 
the others, and the results vary from nation to 
nation. 

Different economic and trade structures influence 
exchange rates, and different elements affect them. 
This fact entails studying the determinants of ex-
change rates on a country-specific basis. Further, 
most literature in this arena shows that exchange 
rates are highly influenced by trade openness, bal-
ance of payment situation, inflation, and interest 
rate differentials. It thus becomes important to 
study and measure the impact of these macroeco-
nomic factors on the exchange rates, particularly 
in emerging economies.

Hence, the objective of this study is to determine 
the combined effect of trade openness, balance of 
payments, inflation, and interest rate differentials 
on exchange rates in the context of one of the ma-
jor emerging nations, India, through an integra-
tive model. 
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2. METHODS

The analysis uses time-series data for the follow-
ing variables: Exchange Rate, Balance of Payments, 
Interest Rate, Inflation, and Trade Openness. The 
data span multiple periods from 2008 to 2024, and 
their frequency is annual, which corresponds to the 
periodicity necessary for macroeconomic analysis. 
The study is conducted within the context of a spe-
cific country or region (India). The time frame for 
the analysis is also defined by the availability of rele-
vant data on the chosen variables, spanning 17 years, 
to capture both long-term trends and short-term 
fluctuations in exchange rates. Before applying the 
Johansen Cointegration Test, stationarity is checked 
for each variable using the Augmented Dickey-Fuller 
test. This ensures that the time series are integrated of 
the same order, typically I(1), meaning they are non-
stationary in levels but become stationary after first 
differencing. The Johansen Cointegration Test is ap-
plied to examine the existence of long-run equilibri-
um relationships among the variables. This test uses 
the following components: Model Specification: The 
model used is without a linear trend and constant in 
the cointegration equation, testing the hypothesis of 
cointegration vectors. Trace Statistic: The trace sta-
tistic tests for the number of cointegrating vectors. 
The null hypothesis for the test is that there are “r” or 
fewer cointegrating relationships. The critical values 
are set at the 5% level. Eigenvalues and Eigenvectors: 
The lambda eigenvalues represent the strength of 
the cointegrating vectors. Larger eigenvalues in-
dicate stronger relationships, while smaller values 
suggest weaker or no cointegration. The number of 
significant eigenvalues determines the number of 
cointegrating vectors. Cointegrating Vectors: Each 
eigenvector corresponds to one long-run equilibri-
um relationship. The coefficients in each eigenvector 
show how the variables combine to form a station-
ary process.

2.1. Theoretical model of the study

The theoretical foundation of this study is based 
on several economic theories that explain the be-
havior of exchange rates in relation to macroeco-
nomic variables. The theoretical model links the 
exchange rate with key determinants such as the 
balance of payments, interest rates, inflation, and 
trade openness. Below are the primary theories 
that underpin the study:

2.1.1. Purchasing Power Parity (PPP) Theory 

This theory postulates that in the long run, ex-
change rates should adjust to equalize the price of 
identical goods and services across different coun-
tries. This implies that the exchange rate between 
two currencies will move in response to the rela-
tive inflation rates of the countries. Mathematical 
representation: 

_
_ ,

_

P domestic
E Rate

P foreign
=  (1)

where E_Rate is the exchange rate, P_domestic is 
the price level in the domestic country, P_foreign 
is the price level in the foreign country. 

This theory(1) implies that higher domestic infla-
tion leads to a depreciation of the local currency, 
while lower inflation leads to an appreciation. 

2.1.2. Interest Rate Parity (IRP) Theory

This theory suggests that differences in interest 
rates between two countries are a primary driver 
of exchange rate movements. In an open economy, 
if the interest rate in a country is higher than in an-
other, capital will flow toward the higher-yielding 
country, leading to an appreciation of its currency. 

Mathematical representation: 

1 _
_ ,

1 _

n

I domestic
E Rate

I foreign

 +
=  + 

 (2)

where I_domestic is the domestic interest rate, 
I_foreign is the foreign interest rate, and n is the 
number of years. This theory (2) posits that ex-
change rates will adjust to offset differences in in-
terest rates between countries, ensuring no arbi-
trage opportunities. 

2.1.3. Monetary Approach to the Exchange Rate 

The Monetary Approach considers the exchange 
rate as a function of the supply and demand for 
money in an economy. It emphasizes that factors 
affecting the money supply (e.g., inflation, inter-
est rates) also affect the exchange rate. Countries 
with higher money supply growth tend to expe-
rience inflation, leading to a depreciation of their 
currency. 
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Mathematical model: 

_ _
_ ,

_ _

M domestic Y foreign
E Rate

M foreign Y domestic
= ⋅  (3)

where M is the money supply, and Y is the output 
(GDP). 

This approach (3) suggests that a higher domestic 
money supply or lower economic output relative to 
the foreign economy leads to currency depreciation. 

2.1.4. Balance of Payments (BOP) Theory

This theory posits that a country’s exchange rate 
is influenced by its international trade and capital 
flows. A trade surplus (exports > imports) leads to 
an inflow of foreign currency, causing an apprecia-
tion of the domestic currency, while a trade deficit 
causes depreciation. Similarly, capital inflows (e.g., 
foreign investment) lead to currency appreciation, 
while capital outflows cause depreciation. 

Model representation: 

( ) ,_ ,  _ERate f BOP current BOP capital=  (4)

where BOP_current is the current account balance, 
and BOP_capital is the capital account balance. 

This model (4) highlights the relationship between 
the exchange rate and a country’s external posi-
tion in terms of trade and financial flows. 

2.1.5. Trade Openness 

Trade Openness refers to the extent to which a 
country engages in international trade (exports 
and imports). Greater trade openness tends to 
reduce exchange rate volatility as it increases the 
flow of goods, services, and capital, making the 
currency more liquid. Conversely, less open econ-
omies are more susceptible to exchange rate fluc-
tuations due to lower external engagement. 

Model representation: 

( ) ,_  E Rate f Trade Openness=  (5)

where Trade Openness is typically measured as the 
ratio of the sum of exports and imports to GDP. 

2.1.6. Integrative Theoretical Model 

Bringing these theories or models [(1), (2), (4), (5)] 
together, the study proposes a model where the ex-
change rate is determined by multiple factors, in-
cluding balance of payments, interest rates, infla-
tion, and trade openness. 

The general form of the theoretical model can be 
represented as 

( )_  ,  ,  ,  ,_E Rate f BOP IR INF Trade O=  (6)

where E_Rate is the exchange rate, BOP represents the 
balance of payments (current and capital accounts), 
IR is the domestic interest rate, INF is the inflation 
rate, and Trade_O is the level of trade openness.

This theoretical model (6) suggests that the ex-
change rate is a function of a country’s external 
position (balance of payments), domestic mac-
roeconomic policies (interest rates and inflation), 
and its engagement with the global economy 
(trade openness). The analysis will use this frame-
work to examine both the long-run and short-run 
dynamics of exchange rate fluctuations in relation 
to the selected macroeconomic variables.

2.2. Vector Error Correction Method 

(VECM)

VECM is employed to model the short-term dy-
namics of the system while maintaining long-run 
equilibrium through the error correction mecha-
nism. The loading matrix (W) indicates how each 
variable adjusts to deviations from the long-run 
equilibrium. Negative coefficients indicate error-
correcting behavior, while positive ones suggest 
amplification of disequilibrium. The error correc-
tion terms (ECT1, ECT2, ....) in the VECM indi-
cate the speed of adjustment towards the long-run 
equilibrium. Lagged values of the variables, in-
cluding exchange rate, balance of payments, in-
terest rate, inflation, and trade openness, are in-
corporated into the model to capture short-term 
relationships. The residuals from the VECM are 
analyzed for serial correlation using the Breusch-
Godfrey LM test. Additionally, the model’s 
goodness of fit is evaluated using the R-squared 
and Adjusted R-squared values, alongside the 
F-statistic to check overall significance. 
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2.3. Theoretical and practical 

boundaries

The study is based on classical and contemporary 
theories of exchange rate determination, including 
Purchasing Power Parity (PPP), relating exchange 
rate movements to inflation differentials. Interest 
Rate Parity (IRP) links exchange rate dynamics 
to differences in interest rates between countries. 
Monetary and Balance of Payments Theories ex-
plore how trade balances and external financial 
flows impact currency valuation.

The scope of this study revolves around examin-
ing the relationship between key macroeconomic 
variables and the exchange rate using economet-
ric techniques. Specifically, the analysis identifies 
both the long-run equilibrium and short-term dy-
namics between the following five variables.

3. RESULTS 

3.1. Johansen test overview

In the Johansen cointegration test, eigenvalues are 
crucial in determining the number of cointegrat-
ing relationships among a set of non-stationary 
time series. Here is how to interpret the eigenval-
ues: It tests for the number of cointegrating vectors 
(long-run equilibrium relationships) in a group of 
time series. Test type: using the trace statistic with-
out a linear trend and constant term in the cointe-
gration equation. The trace statistic tests whether 
the number of cointegrating relationships is equal 
to or less than a given number (denoted by r). The 
eigenvalues, denoted as λ, are directly related to 
the strength of the cointegrating relationships. 
Larger eigenvalues suggest stronger cointegration, 
while smaller eigenvalues imply weaker relation-
ships. Eigenvalue (λ): Each eigenvalue corresponds 
to the strength of a potential cointegrating vec-
tor. If a significant eigenvalue is large, it suggests 
a strong cointegrating relationship. If it’s near zero, 
no cointegration exists for that vector. The number 
of significant eigenvalues determines the number 
of cointegrating relationships. Eigenvalues (λ) = 
[0.8393, 0.7334, 0.6334, 0.4361, 0.1458, 0.0000]

The first eigenvalue (0.839) is the largest, sug-
gesting a strong cointegrating relationship. The 

second eigenvalue (0.733) is still large, implying 
another strong cointegrating relationship. The 
third eigenvalue (0.633) shows a weaker, but still 
relevant, cointegrating vector. The fourth eigen-
value (0.436) is moderate in size and could indi-
cate a weak cointegration. The fifth eigenvalue 
(0.146) is small and suggests minimal cointegra-
tion. The sixth eigenvalue (0.000) indicates no 
further cointegrating relationships.

Table 1. Values of the test statistic and critical 
values of the test

r Test value At 5 %

r <= 4 3.62 9.24

r <= 3 16.80 19.96

r <= 2 39.88 34.91

r <= 1 70.29 53.12

r = 0 112.34 76.07

The output in Table 1 represents the Johansen 

cointegration test, which tests the number of 

cointegrating relationships (denoted by r) in a 

multivariate time series model. Specifically, 

this is the trace test used to determine the num-

ber of cointegrating vectors. Each row provides 

a test statistic. This is the computed trace statis-

tic for the corresponding hypothesis. There are 

critical values at different significance levels 

(5%) that the test statistic is compared against to 

determine whether to reject the null hypothesis. 

Decision Rule: If the test statistic exceeds the 

critical value at a given significance level (5% is 

commonly used), the null hypothesis that there 

is “r” or fewer cointegrating relationships is re-

jected. If the test statistic is below the critical 

value, we fail to reject the null hypothesis and 

conclude that the number of cointegrating rela-

tionships is at most “r”. Based on the Johansen 

trace test results, we reject the hypotheses for r 

= 0, r <= 1, and r <= 2, but fail to reject for r <= 

3 and r <= 4. This implies three cointegrating 

relationships among the variables, as the test re-

jects the null hypothesis up to r <=2, but not 

beyond r <= 3. Therefore, the model suggests 

the presence of three long-run equilibrium rela-

tionships among the variables. This finding in-

dicates that the variables are co-integrated and 

that their long-term behavior is influenced by 

these three equilibrium relationships.
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3.1.1. Eigenvectors (Cointegrating Relations)

The Johansen test (see Table 2) provides cointe-
grating vectors represented by the eigenvectors. 
Each eigenvector represents a long-run equilib-
rium relationship among the variables in the sys-
tem. Here is how to interpret the key elements of 
the output in Table 3: First, eigenvectors describe 
the cointegrating relationships between the vari-
ables. Second, values in each row represent the 
coefficients of the variables in the cointegration 
equation. Third, each matrix column represents 
one cointegrating relationship, which tells us how 
a linear combination of the variables results in a 
stationary process.

_ . 2 0.0000814 . 2

184.07 . 2 0.699 . 2

94.613 _ . 2 74.417,

E Rate l BOP l

IR l INF l

Trade O l

= ⋅
+ ⋅ − ⋅
− ⋅ +

 (7)

3.1.2. First cointegrating vector

In the first cointegrating equation (7), E_Rate.l2 
has a strong negative relationship with Trade_O.l2 
and INF.l2, and a strong positive relationship with 
IR.l2. BOP.l2 has a negligible effect (small coeffi-
cient). This suggests that an increase in the inter-
est rate or trade openness significantly affects the 
exchange rate, while the balance of payments has 
a little influence.

_ . 2 0.00002269 . 2

145.413 . 2 9.317 . 2

286.273 _ . 2 33.257,

E Rate l BOP l

IR l INF l

Trade O l

= ⋅
+ ⋅ − ⋅
+ ⋅ −

 (8)

3.1.3. Second cointegrating vector

In this second relationship (8), IR.l2, Trade_O.l2 
have a strong positive relationship with E_Rate.l2, 

but INF.l2 has a negative effect on the exchange 
rate lagged by two periods. In the first cointegra-
tion equation, the constant term (74.417) is posi-
tive, i.e., average value of E_Rate.l2, and in the 
second cointegration equation, the constant term 
(–33.257) is negative, i.e., average value of E_Rate.
l2. This suggests a different interaction pattern be-
tween these variables compared to the first equa-
tion. It might be due to a change in the average 
value of the exchange rate lagged by two periods.

_ . 2 0.0002052 . 2

1264.3 . 2 4.143 . 2

326.00 _ . 2 56.302,

E Rate l BOP l

IR l INF l

Trade O l

= ⋅
− ⋅ + ⋅
+ ⋅ −

 (9)

3.1.4. Third cointegrating vector

In this vector (9), the interest rate lagged by two 
periods has an extremely large negative coefficient, 
indicating a very strong negative impact on the 
exchange rate lagged by two periods. Trade open-
ness lagged by two periods has a strong positive 
effect, and inflation lagged by two periods has a 
small positive effect. According to eigenvalues, 
the cointegration strength among variables is 
0.6334 for the third cointegration, which is weak 
as compared to the first two eigenvalues, 0.8393 
and 0.7334. So, researchers might give less weight 
to the third cointegration equation as compared 
to the first two equations. All three cointegration 
equations show little or negligible effect of balance 
of payment on exchange rate in the long run. The 
last three columns of Table 3 are not under study 
due to no long-run cointegration among variables. 

In the Johansen test, the weights matrix in Table 3 
(also known as the loading matrix, W) represents 
how each variable adjusts in the short run to de-

Table 2. Eigenvectors

E_Rate.l2 BOP.l2 IR.l2 INF.l2 Trade_O.l2 constant

E_Rate.l2  1.00000 1.00000 1.000000 1.00000 1.00000 1.00000

BOP.l2 –0.0000814 –0.00002269  –0.0002052 0.00002227  –0.00009631  0.0000007092

IR.l2 –184.069443 –145.413273  1264.30172  1226.956062 –1865.774459 176.90743193

INF.l2 0.6987517  9.316605  –4.142844  5.524634  22.697620  –0.25994674

Trade_O.l2 94.612579  –286.272763 –326.00117  –134.413004 –655.156598  –37.54596669

Constant  –74.417272  33.257339 56.3020153 –108.833184 138.578766  –50.163912

Note: E_Rate.l2 – Exchange Rate lagged by 2 periods, BOP.l2 – Balance of Payment lagged by 2 periods, IR.l2 – Interest Rate 
lagged by 2 periods, INF.l2 – Inflation Rate lagged by 2 periods, Trade_O.l2 – Trade Openness lagged by 2 periods, and Con-
stant – the intercept term.
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viations from the long-run equilibrium relation-
ships (cointegrating vectors). Rows represent the 
dependent variables in their first differences (like 
E_Rate.d, BOP.d, etc.), which indicate changes 
over time. Columns represent the independent 
variables, including lagged terms (like E_Rate.l2, 
BOP.l2, etc.) and the constant.

The short-run deviations are captured by the er-
ror correction terms in a Vector Error Correction 
Model (VECM). Weights (Loading Matrix) pro-
vide adjustment coefficients for each variable in 
response to deviation from the long-run cointe-
grating relationships. Negative coefficient means 
the variable responds by adjusting towards the 
long-run equilibrium (error-correcting behavior). 
A positive coefficient means the variable moves 
away from the long-run equilibrium, potentially 
amplifying the disequilibrium. Larger values in-
dicate stronger adjustment to restore equilibrium 
when the system is out of balance. Smaller values 
(near zero) indicate weak or negligible adjustment.

From row one in Table 3, E_Rate.d (Change in 
Exchange Rate): A one-unit increase in the ex-
change rate lagged by 2 periods will decrease the 
current exchange rate (E_Rate) by 0.0163272 units. 
Similarly, a one-unit increase in BOP.l2 (Balance of 
Payment lagged by 2 periods), IR.l2 (Interest Rate 
lagged by 2 periods), INF.l2 (Inflation Rate lagged 
by 2 periods), and Trade_O.l2 (Trade Openness 
lagged by 2 periods) will change the current ex-
change rate by 0.008244, −0.030901985, 0.0907886, 

−0.00773353 units, respectively. Constant −2.6 × 
10–16 is zero and has a negligible effect on the ex-
change rate change. Since the coefficient adjust-
ment values for all the variables are very small, this 
indicates weak adjustments in the coefficients of 
all variables to maintain the long-run equilibrium 
and have minimal effect on the change of the cur-
rent exchange rate. E_Rate.l2, IR.l2, and Trade_O.

l2 variables respond by adjusting towards restor-
ing the equilibrium due to negative coefficients, 
and BOP.l2, INF.l2 variables move away from the 
equilibrium, potentially amplifying the disequi-
librium due to positive coefficients. 

From row second in Table 3, BOP.d (Change 
in Balance of Payments): A one-unit change 
in E_Rate.l2 (Exchange Rate lagged by 2 pe-
riods), BOP.l2 (Balance of Payment lagged by 
2 periods), IR.l2 (Interest Rate lagged by 2 pe-
riods), INF.l2 (Inflation Rate lagged by 2 peri-
ods), and Trade_O.l2 (Trade Openness lagged 
by 2 periods) will change the current Balance 
of Payments by 14125.92, −28.15, 2336.59, 

−6950.39, −294.22 units, respectively. Constant 
−1.2 × 10–10 is effectively zero and has a negli-
gible effect on the balance of payment change. 
A one-unit increase of each variable lagged by 
two periods will have a very strong adjustment 
in the coefficients of each variable lagged by two 
periods. It might be due to the very large aver-
age value of the balance of payments. From row 
third in Table 3, IR.d (Change in Interest Rate): 
a one-unit change in E_Rate.l2 (Exchange 
Rate lagged by 2 periods), BOP.l2 (Balance of 
Payments lagged by 2 periods), IR.l2(Interest 
Rate lagged by 2 periods), INF.l2(Inflation Rate 
lagged by 2 periods), and Trade_O.l2 (Trade 
Openness lagged by 2 periods) will change the 
current Interest Rate by 0.0001924, 0.000282, 

−0.0000855, −0.0002177, and 0.00003054 units, 
respectively. Constant −5.7 × 10–19 is effectively 
zero and has a negligible effect on the interest 
rate change. From row four in Table 3, INF.d 
(Change in Inflation Rate): A one-unit change in 
E_Rate.l2 (Exchange Rate lagged by 2 periods), 
BOP.l2 (Balance of Payment lagged by 2 peri-
ods), IR.l2 (Interest Rate lagged by 2 periods), 
INF.l2 (Inflation Rate lagged by 2 periods), and 
Trade_O.l2 (Trade Openness lagged by 2 peri-

Table 3. Loading matrix W

E_Rate.l2 BOP.l2 IR.l2 INF.l2 Trade_O.l2 constant

E_Rate.d –0.0163272 0.008244  –0.030901985  0.0907886  –0.00773353 –2.6*10–16

BOP.d  14125.920798  –28.1529 2336.5947208  –6950.3937  –294.22356 –1.2*10–10

IR.d 0.0001924  0.000282  –0.00008556  –0.0002177  0.00003054 –5.7*10–19

INF.d  –0.0337706  –0.02094  –0.00572046  –0.0387116  –0.00648418 –2.1*10–16

Trade_O.d  –0.0019628  0.00116 –0.000000049 0.0002742  –0.00004479 2.0*10–17

Note: E_Rate.d – change in Exchange Rate, BOP.d – change in Balance of Payment, IR.d – change in Interest Rate, INF.d – 

change in inflation), and Trade_O.d – change in Trade Openness.
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ods) will change the current Inflation Rate by 
−0.0337706, −0.02094, −0.00572046, −0.0387116, 
and −0.00648418 units, respectively. Constant 

−2.1×10–16 is zero and has a negligible effect on 
the inflation change. From row five in Table 3, 
Trade_O.d (Change in Trade Openness): A one-
unit change in E_Rate.l2 (Exchange Rate lagged 
by 2 periods), BOP.l2 (Balance of Payment lagged 
by 2 periods), IR.l2 (Interest Rate lagged by 2 
periods), INF.l2 (Inflation Rate lagged by 2 pe-
riods), and Trade_O.l2 (Trade Openness lagged 
by 2 periods) will change the current Inflation 
Rate by −0.0019628, 0.00116, −0.000000049, 
0.0002742, and −0.00004479 units, respectively. 
Constant 2.0 × 10–17 is effectively zero and has a 
negligible effect on the trade openness change. 
It is observed that a one-unit change in each 
variable lagged by two periods has a very negli-
gible adjustment in the coefficient of each vari-
able lagged by two periods and will have a neg-
ligible effect on the change of current Interest 
rate, Inflation, and Trade openness.

3.2. Vector Error Correction Model 

(VECM)
Table 4. Residuals

Min 1Q Median 3Q Max

–3.758 –1.069 0.095 1.329 3.863

The residuals in Table 4 describe how well the 
model fits the data. This indicates the deviation 
between the actual data and the model’s predic-
tions: Min, 1Q, Median, 3Q, and Max. These val-
ues represent the distribution of the residuals (er-

rors). Since the median is close to zero, the model’s 
predictions are fairly balanced.

_ . 1 2 3

_ . 1 . 1 . 1

. 1 _ . 1 1,

E Rate d ect ect ect

E Rate dl BOP dl IR dl

INF dl Trade O dl

= + +
+ + +
+ + −

 (10)

3.2.1. Vector Error Correction Model

In the Vector Error Correction Model (VECM), 
the output (see Table 5) shows the regression re-
sults for the differenced exchange rate (E_Rate.d) 
(eq.10) as the dependent variable. The coefficients 
in Table 5 represent the impact of each explana-
tory variable (error correction terms and lagged 
variables) on the change in the exchange rate 
(E_Rate.d). The coefficient of the first error cor-
rection term, ect1 (–0.03898), related to the first 
cointegrating vector, is negative but statistically 
insignificant (p = 0.462). This means that devia-
tions from the long-run equilibrium defined by 
the first cointegrating vector have a weak and sta-
tistically insignificant effect on the change in the 
exchange rate. The second error correction term, 
ect2 (0.00000748), is very small and also insignifi-
cant (p = 0.116). This suggests that deviations from 
the second long-run equilibrium relationship al-
so do not significantly impact the exchange rate. 
The third error correction term, ect3 (–37.26), has 
a large coefficient and is marginally significant 
(p = 0.072). This indicates that deviations from 
the long-run equilibrium in the third cointegrat-
ing vector have a stronger (negative) influence on 
changes in the exchange rate, but the effect is not 
fully statistically significant.

Table 5. Coefficients

Estimate Std. Error t value Pr(>|t|)

ect1 –0.03898466 0.05167929 –0.75 0.462

ect2 0.00000748 0.00000449 1.67 0.116

ect3 –37.26295746 19.23401296 –1.94 0.072

E_Rate.dl1 0.44244557 0.21411123 2.07 0.057 

BOP.dl1 0.00001216 0.00000344 3.53 0.003 **

IR.dl1 –37.07793280 63.02792897 –0.59 0.565

INF.dl1 –1.11996515 0.39599020 –2.83 0.013 *

Trade_O.dl1 44.25068334 18.42631270 2.40 0.030 *

Note: Significance codes: 0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1. Residual standard error: 2.28 on 15 degrees of freedom. 
Multiple R-squared: 0.674, Adjusted R-squared: 0.5. F-statistic: 3.87 on 8 and 15 DF, p-value: 0.0115. ect1 – first error cor-
rection term, ect2 – second error correction term, ect3 – third error correction term, E_Rate.dl1 – change in exchange rate 
lagged by one period, dependent variable, BOP.dl1 – change in balance of payment lagged by one period, IR.dl1 – change in 
interest rate lagged by one period, INF.dl1 – change in inflation lagged by one period, and Trade_O.dl1 – change in trade open-
ness lagged by one period. 
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The change in exchange rate lagged by one peri-
od, E_Rate.dl1 (0.442), has a positive and margin-
ally significant impact on current changes in the 
exchange rate (p = 0.057). This suggests that past 
changes in the exchange rate positively affect cur-
rent changes, indicating momentum in the short 
run. The shift in balance of payments lagged by one 
period, BOP.dl1 (0.00001216), has a positive and 
highly significant impact on the current exchange 
rate (p = 0.003). This means that an improvement 
in the balance of payments tends to positively affect 
the exchange rate in the short run. The change in 
interest rate lagged by one period, IR.dl1 (–37.08), 
has a negative but statistically insignificant effect 
(p=0.565). This suggests that changes in the inter-
est rate have no meaningful short-run effect on the 
current exchange rate in this model. The change in 
inflation rate lagged by one period, INF.dl1 (–1.12), 
has a negative and statistically significant impact 
on the current exchange rate (p = 0.013). This im-
plies that higher past inflation tends to reduce the 
exchange rate (appreciation of the currency) in the 
short run. The change in trade openness lagged 
by one period, Trade_O.dl1 (44.25), has a positive 
and statistically significant effect on the current ex-
change rate (p = 0.030). This means that an increase 
in trade openness tends to increase the exchange 
rate in the short run (depreciation of the currency).

3.2.2. Significant variables 

The change in Balance of Payments lagged by one 
period (BOP.dl1) has a strong positive impact on the 
exchange rate in the short run. The change in infla-
tion lagged by one period (INF.dl1) has a negative 
short-run impact on the exchange rate. The change 
in Trade Openness lagged by one period (Trade_O.
dl1) has a positive effect on the exchange rate. 

3.2.3. Marginally significant variables

The change in the Exchange Rate lagged by one pe-
riod (E_Rate.dl1) has a positive impact with mo-
mentum effects. The third Error Correction Term 
(ect3) has some long-run adjustment from the 
third cointegrating relationship. 

3.2.4. Insignificant variables 

These error correction terms (ect1, ect2) do not 
have a significant effect, suggesting weak long-run 

adjustment from the first two cointegrating vec-
tors. The change in interest rate lagged by one pe-
riod (IR.dl1) does not play a significant role in de-
termining short-run changes in the exchange rate. 

3.2.5. Model fit 

R-squared (0.674) indicates that the model ex-
plains about 67.4% of the variation in the change 
in the exchange rate, which is relatively good for 
time series data. Adjusted R-squared (0.5) after ad-
justing for the number of predictors, the model ex-
plains about 50% of the variation. F-statistic (3.87, 
p = 0.0115), which indicates that the overall model 
is statistically significant, meaning the variables 
jointly explain the changes in the exchange rate.

4. DISCUSSION

The study finds a significant impact of macro-
economic variables on the exchange rates in the 
Indian context. The results are similar to those 
of Anita (2013), with the data period 1991 to 2010 
and microeconomics variables such as inflation, 
interest rate, balance of payment, GDP, etc. The 
Johansen cointegration test reveals the presence of 
three cointegrating relationships among the vari-
ables under study: exchange rate, balance of pay-
ments, interest rate, inflation, and trade openness. 
The eigenvalues and trace statistics confirm the 
existence of long-run equilibrium relationships 
among these variables, particularly highlighting 
the significant role of the interest rate and trade 
openness in explaining exchange rate behavior. 
The first two Eigenvalues, 0.8393 and 0.7334, show 
a very strong cointegration relationship among 
the variables under study. So, according to the 
first cointegration vector equation (7), E_Rate.l2 
has a strong negative relationship with Trade_O.l2 
and a very small negative relationship with INF.l2. 
Similar findings are obtained by Ishak (2020) that 
Trade openness and Inflation (long and short) have 
a negative effect on the exchange rate in Indonesia 
from 2004 to 2015. E_Rate.l2 has a strong posi-
tive relationship with IR.l2. Similar findings are 
found by Ajao et.al (2013) in Nigeria from 1981 to 
2008. The study found that balance of payments 
lagged by two periods (BOP.l2) has a very small 
negative effect (small coefficient) on the exchange 
rate in India, while some studies found an oppo-
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site relation with the exchange rate. Ahmad et al. 
(2014) have found that balance of payments has a 
positive impact on the Pakistan exchange rate from 
2007 to 2013, and Odili (2014) found a positive rela-
tion with the exchange rate in Nigerian data from 
1971 to 2012. It might be the case in different time 
periods and geography where governments have 
some problems with a strongly effective exchange 
rate. According to the second cointegration vector, 
Interest rate and Trade openness lagged by two pe-
riods (IR.l2 and Trade_O.l2) play a strong positive 
relation with the exchange rate, but INF.l2 now has 
a large negative effect on the E_Rate.l2, and BOP.l2 
has a very small negative effect on the exchange rate. 
The average values (constant term) of the exchange 
rate in all three cointegration equations, 74.417272, 

–33.257339, and –56.3020153, respectively, play an 
important role in deciding the relationship among 
variables. The first cointegration has an average pos-
itive value of 74.41, which means that if all the inde-
pendent variables become zero, then the exchange 
rate value will be 74.41. Similarly, for the cointegra-
tion equation, the second and third average values 
of the exchange rate are –33.25 and –56.30, which 
give different relationships among dependent and 
independent variables.

The change in balance of payments lagged by one pe-
riod, BOP.dl1 (0.00001216), has a positive and high-
ly significant impact on the current exchange rate 
in the short term (p = 0.003), but Alawattage (2009) 
and Thahara et al. (2021) have found no impact on 

the exchange rate in the short term. The results of 
the Vector Error Correction Model (VECM) show 
that the balance of payments and inflation are sig-
nificant short-term drivers of exchange rate fluctua-
tions, similar to Peng et al. (2017) and Kumar (2021), 
while the interest rate, despite its strong long-term 
impact, has a negligible short-term effect. 

This study is limited to five variables such as the 
exchange rate, balance of payments, interest rate, 
inflation, and trade openness. Other macroeco-
nomic variables, such as government debt, for-
eign reserves, or political stability, along with fi-
nancial crisis and geopolitical events, might also 
influence the exchange rate and could provide a 
more comprehensive analysis if included. When it 
comes to the analysis part, assumptions have been 
made that all variables are non-stationary and in-
tegrated of the same order. Any deviation from 
this assumption could lead to biased or inaccurate 
conclusions regarding cointegration and long-run 
relationships. Further, the results of the Johansen 
test and the VECM are sensitive to the choice of 
lag length and the data period. A different time 
frame or selection of lags might yield different re-
sults, limiting the generalizability of the findings 
across different economic conditions. While the 
VECM captures short-term adjustments, it may 
not fully capture the complexities of real-time 
market reactions or external shocks. The model 
may oversimplify the interplay of variables in a 
highly dynamic economic environment. 

CONCLUSION

In the national context, exchange rates deserve importance due to their impact on a country’s prosperity 
and international reputation to some extent. Changes in exchange rates impact the receivables and pay-
ables in home currency for importers and exporters, as well as the import bills for nations. Particularly, 
stability of exchange rates is conducive to a nation’s exports, overall foreign trade, and economic growth. 
With respect to this, researchers have the following findings from the study.

Overall, the Interest Rate across all cointegrating vectors significantly impacts the exchange rate, with very 
large coefficients, either positive or negative. It appears to be one of the most influential variables. Trade 
Openness also has a strong impact, though its direction (positive or negative) varies across the cointegrating 
vectors. Inflation generally has a moderate positive effect on the exchange rate in most cointegrating vectors. 
Balance of Payments has a very little impact on the exchange rate, as indicated by the tiny coefficients across 
all vectors. The constant terms also vary widely, suggesting different equilibrium levels in each relationship. 
The eigenvectors represent various long-run relationships between the exchange rate, balance of payments, 
interest rate, inflation, and trade openness. The most significant factors affecting the exchange rate appear to 
be the interest rate and trade openness, while the balance of payments has a minimal effect in all relationships.
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The change in exchange rate makes modest adjustments (both positive and negative) across the cointe-
grating relationships. In some relationships, it helps restore equilibrium, while in others, it moves away 
from it. The change in balance of payments has very large coefficients in the first cointegrating relation-
ships, but it primarily moves away from equilibrium (positive values), meaning it amplifies deviations 
from the long-run equilibrium in most cases. The change in the Interest rate has extremely small coef-
ficients across all relationships, indicating that it does not adjust much to deviations from equilibrium. 
Change in Inflation shows small, negative adjustment coefficients, suggesting it plays a minor role in 
correcting deviations from long-run equilibrium. The change in Trade openness has very small coeffi-
cients, indicating weak adjustment to deviations from equilibrium. So, the loading matrix shows how 
each variable responds to deviations from the long-run equilibrium relationships described by the coin-
tegrating vectors. In that case, the balance of payments appears to react strongly but typically amplifies 
deviations rather than correcting them, while the interest rate shows very little response to disequilibri-
um. The exchange rate, inflation, and trade openness show varying degrees of error-correcting behavior.

Considering the significant long-run impact of interest rates on exchange rates, monetary policy inter-
ventions should focus on stabilizing interest rates to maintain exchange rate equilibrium. Central banks 
should monitor and adjust interest rates in line with their influence on currency stability. Further, the 
strong role of trade openness in both the long- and short-term calls for policies promoting international 
trade. Governments in emerging economies should consider strategies to enhance trade relations, re-
duce barriers, and encourage exports to positively influence the currency value. Since inflation nega-
tively affects the exchange rate in the short term, policies aimed at controlling inflation, such as prudent 
fiscal policies and supply-side interventions, should be prioritized to prevent currency depreciation. The 
balance of payments significantly affects the exchange rate in the short run, emphasizing the need for 
monitoring and managing external financial flows. A focus on improving the balance of payments 
through exports, remittances, and foreign direct investments could strengthen currency stability.

AUTHOR CONTRIBUTIONS

Conceptualization: Mahesh Kumar.
Data curation: Ameya Anil Patil.
Formal analysis: Mahesh Kumar, Ameya Anil Patil.
Investigation: Kunal Gaurav.
Methodology: Mahesh Kumar.
Project administration: Ameya Anil Patil, Karan Randive, Kunal Gaurav.
Resources: Ameya Anil Patil, Karan Randive, Kunal Gaurav.
Software: Mahesh Kumar, Ameya Anil Patil.
Supervision: Karan Randive.
Validation: Karan Randive, Kunal Gaurav.
Visualization: Karan Randive, Kunal Gaurav.
Writing – original draft: Mahesh Kumar.
Writing – review & editing: Mahesh Kumar, Ameya Anil Patil, Karan Randive, Kunal Gaurav.

REFERENCES

1. Ahmed, Y. N., Alnafissa, M., 
Negm, M. M., Gharieb, Y. M., 
Algarini, A., & Hassouba, T. A. 
A. (2024). Analyzing Exchange 
Rate Effects on Trade: Empirical 
Evidence. Sustainability, 16(10), 
4177. https://doi.org/10.3390/
su16104177

2. Anita, M. (2013). Analysis of 
macroeconomic determinants of 
exchange rate volatility in India. 
International Journal of Economics 
and Financial Issues, 3(1), 172-179. 
Retrieved from https://dergipark.
org.tr/en/download/article-
file/362750 

3. Aslan, M. B. (2020). An econo-
metric analysis on the relation-
ship of economic liberalization 
with real exchange rate. Bingöl 
Üniversitesi İktisadi ve İdari Bil-
imler Fakültesi Dergisi, 4(2), 271-
290. https://doi.org/10.33399/
biibfad.796452



291

Investment Management and Financial Innovations, Volume 22, Issue 2, 2025

http://dx.doi.org/10.21511/imfi.22(2).2025.22

4. Abdelgany, M. (2020). Deter-
minants of real exchange rate 
evidence: from Egypt. Journal of 
Politics and Economics, 7(6), 1-22. 
Retrieved from https://journals.
ekb.eg/article_106787.html 

5. Atoi, N. V., & Nwambeke, C. 
G. (2021). Money and foreign 
exchange markets dynamics in 
Nigeria: A multivariate GARCH 
approach. CBN Journal of Applied 
Statistics, 12(1), 109-138. Re-
trieved from https://ideas.repec.
org/p/pra/mprapa/109305.html 

6. Ajao, M. G., & Igbekoyi, O. E. 
(2013). The determinants of real 
exchange rate volatility in Nigeria. 
Academic Journal of Interdisci-
plinary Studies, 2. https://doi.
org/10.5901/ajis.2013.2n1p459 

7. Ahmad, N., Ahmed, R., Khoso, I., 
Palwishah, R., & Raza, U. (2014). 
Impact of exchange rate on bal-
ance of payment: An investigation 
from Pakistan. Research Journal 
of Finance and Accounting, 5(13), 
32-42. Retrieved from https://
papers.ssrn.com/sol3/papers.
cfm?abstract_id=2475552 

8. Amor, T. H., & Sarkar, A. U. 
(2008). Financial integration 
and real exchange rate volatility: 
Evidence from South and South 
East Asia. International journal 
of business and management, 3(1), 
112-124. https://doi.org/10.5539/
ijbm.v3n1p112 

9. Alawattage, U. (2009). Exchange 
rate, competitiveness, and balance 
of payments performance. Staff 
Studies, 34, 63-91. https://doi.
org/10.4038/ss.v35i1.1234

10. Arghyrou, M. G., & Chortareas, G. 
(2008). Current account imbal-
ances and real exchange rates in 
the euro area. Review of Interna-
tional Economics, 16(4), 747-764. 
https://doi.org/10.1111/j.1467-
9396.2008.00773.x

11. Dowrick, S., & Golley, J. (2004). 
Trade openness and growth: who 
benefits? Oxford Review of Eco-
nomic Policy, 20(1), 38-56. https://
doi.org/10.1093/oxrep/grh003

12. Draz, M. U., Ahmad, F., Gupta, 
B., & Amin, W. (2019). Mac-
roeconomic fundamentals and 
exchange rates in South Asian 

economies: Evidence from 

pooled and panel estimations. 

Journal of Chinese Economic 
and Foreign Trade Studies, 12(2), 

104-119. https://doi.org/10.1108/

JCEFTS-01-2019-0007

13. Doukas, J., & Lifland, S. (1994). 

Exchange rates and the role of the 

trade balance account. Managerial 
Finance, 20(5), 67-78. https://doi.

org/10.1108/eb018476

14. Elfaki, K. E. (2018). Determi-

nants of exchange rate stability in 

Sudan (1991–2016). International 
Journal of Economics and Financial 
Issues, 8(2), 33. Retrieved from 

https://ideas.repec.org/a/eco/

journ1/2018-02-5.html 

15. Fisher, R. A. (1930). The moments 

of the distribution for normal 

samples of measures of depar-

ture from normality. Proceedings 
of the Royal Society A. Royal 

Society journals seminar col-

lection. https://doi.org/10.1098/

rspa.1930.0185 

16. Frankel, J. A. (1979). On the mark: 

A theory of floating exchange 

rates based on real interest dif-

ferentials. The American Economic 
Review, 69(4), 610-622. Retrieved 

from https://www.jstor.org/

stable/1808707 

17. Iyoboyi, M., & Muftau, O. (2014). 

Impact of exchange rate deprecia-

tion on the balance of payments: 

Empirical evidence from Nigeria. 

Cogent Economics & Finance, 2(1), 

923323. https://doi.org/10.1080/23

322039.2014.923323

18. Ishak, R. (2020). The determi-

nants of exchange-rate volatility. 

Advances in Economics, Busi-
ness and Management Research, 
145. https://doi.org/10.2991/

aebmr.k.200626.070

19. Keynes, J. M. (1923). A tract on 
monetary reform. Macmillan and 

Co., Limited. Retrieved from 

https://ia903007.us.archive.org/15/

items/tractonmonetaryr0000keyn/

tractonmonetaryr0000keyn.pdf

20. Kirianki, L. (2024). Moderating 
effect of balance of payment posi-
tion on the drivers of exchange rate 
volatility in Kenya (Doctoral dis-

sertation). Strathmore University. 

21. Kumar, P. (2021). Balance of pay-
ment, money supply and exchange 
rate linkage in India. SSRN. http://
dx.doi.org/10.2139/ssrn.3987193

22. Kyei-Mensah, J. (2023). The long-
run validity of PPP in some major 
advanced and emerging countries 
using alternative models. Cogent 
Economics & Finance, 11(1), 
2220248. https://doi.org/10.1080/2
3322039.2023.2220248

23. Lothian, J. R. (2016). Purchasing 
power parity and the behavior 
of prices and nominal exchange 
rates across exchange-rate 
regimes. Journal of International 
Money and Finance, 69, 5-21. 
https://doi.org/10.1016/j.jimon-
fin.2016.06.015

24. Lee, C., & Law, C.-H. (2013). 
The effects of trade openness on 
Malaysian exchange rate. Munich 
Personal RePEc Archive, 1-28. 
Retrieved from https://ideas.repec.
org/p/pra/mprapa/45185.html 

25. Mpofu, T. R. (2021). The deter-
minants of real exchange rate 
volatility in South Africa. The 
World Economy, 44(5), 1380-
1401. https://doi.org/10.1111/
twec.13013

26. Oriavwote, V. E., & Oyovwi, D. O. 
(2012). The determinants of real 
exchange rate in Nigeria. Interna-
tional Journal of Economics and 
Finance, 4(8), 150. http://dx.doi.
org/10.5539/ijef.v4n8p150 

27. Odili, O. (2014). Exchange rate 
and balance of payment: An 
autoregressive distributed lag 
(ARDL) econometric investigation 
on Nigeria. IOSR Journal of Eco-
nomics and Finance, 4(6), 21-30. 
http://dx.doi.org/10.9790/5933-
0462130 

28. Peng, H. F., Liu, Z. J., & Chang, T. 
Y. (2017). Revisiting purchasing 
power parity in BRICs countries 
using more powerful quantile unit 
root tests with stationary covari-
ates. Communication in Statistic-
Theory and Methods, 46(20), 
10051-10057. https://doi.org/10.10
80/03610926.2016.1228968

29. Raza, S. A., & Afshan, S. (2017). 
Determinants of exchange rate in 
Pakistan: Revisited with structural 
break testing. Global Business 



292

Investment Management and Financial Innovations, Volume 22, Issue 2, 2025

http://dx.doi.org/10.21511/imfi.22(2).2025.22

Review, 18(4), 825-848. Retrieved 
from https://ideas.repec.org/a/sae/
globus/v18y2017i4p825-848.html 

30. Saeed, A., Awan, R. U., Sial, M. 
H., & Sher, F. (2012). An econo-
metric analysis of determinants 
of exchange rate in Pakistan. 
International Journal of Business 
and Social Science, 3(6), 184-196. 
Retrieved from https://ijbssnet.
com/journals/Vol_3_No_6_Spe-
cial_Issue_March_2012/23.pdf 

31. Subramanian, A., & Kessler, M. 
(2013). The Renminbi Bloc is 
Here: Asia Down, Rest of the 
World to Go? Journal of Globaliza-

tion and Development, 4(1), 49-94. 
https://doi.org/10.1515/jgd-2013-
0017

32. Scott Hacker, R., Karlsson, H. 
K., & Månsson, K. (2012). The 
relationship between exchange 
rates and interest rate differen-
tials: a wavelet approach. The 
World Economy, 35(9), 1162-1185. 
https://doi.org/10.1111/j.1467-
9701.2012.01466.x

33. Stancık, J. (2006). Determinants of 
exchange rate volatility: The case 
of the new EU members. Czech 
Journal of Economics and Finance, 
57(9-10), 56-72. Retrieved from 

https://ideas.repec.org/a/fau/fau-
art/v57y2007i9-10p414-432.html 

34. Shodipe, T. (2018). The impact of 
real interest rate on real exchange 
rate: Empirical evidence from Japan. 
Retrieved from https://thekeep.eiu.
edu/lib_awards_2018_docs/5/ 

35. Thahara, A. F., Rinosha, K. F., & 
Shifaniya, A. J. F. (2021). The 
relationship between exchange 
rate and trade balance: Empirical 
evidence from Sri Lanka. The Jour-
nal of Asian Finance, Economics 
and Business, 8(5), 37-41. https://
doi.org/10.13106/jafeb.2021.vol8.
no5.0037


	“Influence of key economic factors on exchange rate using vector error correction method: The case of India”
	MTBlankEqn
	_Hlk51579689
	_Hlk52359243

