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Abstract. In the context of the growing importance of global trade, the US dollar plays a crucial
role as the currency for international transactions. The exchange rate of the dollar and the
monetary policies of other countries influence each other. This study delves into the connection
among the exchange rate of Euro/United States dollar (EUR/USD), the 10-year government bond
rates with the international trade growth rates of 20 European countries from January 1991 to
December 2016. By employing descriptive statistics, correlation analysis, regression modeling,
and time series analysis, this research aims to uncover the underlying dependencies and
predictive insights among these financial variables. The results indicate that the EUR/USD
exchange rate has an insignificant impact on bond yields (R? = 0.003), suggesting that other
factors such as monetary policy, inflation expectations, and market liquidity play more
significant roles. However, a weaker currency is linked to lower growth rates is shown by a
strong negative correlation for the exchange rate and trade growth rates (R?> = 0.210). The
multivariate regression model shows that bond yields and trade growth rates together explain
44.5% of the exchange rate variations, highlighting the interconnections among these economic
variables. These findings highlight the necessity for policymakers to take these interconnected
factors into account when developing economic and monetary policies to ensure stable and
sustainable economic growth.
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1. Introduction

In today's world, where global trade is becoming ever more crucial, the US dollar plays a pivotal role as
the settlement currency for numerous international transactions. The exchange rates between United
States dollar (USD) and the currencies of other nations, as other other nations' monetary policies, interact
with one another [1]. For the European Economic Community, the dollar and the euro influence each
other, and European economic and monetary policies are often affected by changes in the dollar-euro
exchange rate. Government bond yields, particularly the 10-year benchmark yield, serve as important
tools for adjusting the impact of euro-dollar exchange rate fluctuations, reflecting long-term interest
rates and economic expectations [2, 3]. Although changes in bond yields are influenced by various
factors such as economic expectations and price trends, exchange rates are also a significant factor [4].
Additionally, the international trade growth rate, which represents the growth of international trade, is
directly affected by exchange rates, and there is a reciprocal influence between international trade
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growth rates and government bond yields [5]. In this context, studying the relationships among European
and American exchange rates, European government bond yields, and European international trade
growth rates has become a hot topic of research.

Researching the changes in exchange rates that lead to changes in government bond yields holds
significant value for both investors and government departments. It helps investors achieve higher
returns and allocate investment funds more reasonably, and it assists government departments in
preparing measures to respond to exchange rate changes or understanding potential changes in
government bond yields through exchange rate movements [6]. Additionally, understanding how
exchange rates affect international trade growth rates can directly aid both sides of the trade in
formulating trade plans and determining trade partners.

Existing research usually primarily the method of the individual effects of exchange rates on either
bond yields or trade growth rates, often neglecting the comprehensive interactions among these variables.
These studies have shown that while exchange rates can influence economic indicators, the degree and
nature of these impacts varies greatly depending on the economic context with policy context [7, 8].
However, a significant limitation in past research is the insufficient exploration of the combined effects
of exchange rates, bond yields, and trade growth rates. This gap in the literature highlights the need for
a more integrated approach to understand the multifaceted relationships among these critical economic
variables.

Moreover, the interplay between these economic variables can offer insights into broader economic
conditions and trends. For instance, fluctuations in exchange rates may signal underlying shifts in
economic strength, influencing investor confidence and market stability [9]. Similarly, variations in
government bond yields can reflect changes in monetary policy or economic outlook, impacting fiscal
strategies and investment decisions [10]. This multifaceted relationship underscores the complexity of
global economic interactions and the importance of comprehensive analysis in understanding these
dynamics.

This study aims to analyze the relationship among the monthly exchange rates of EUR/USD, the 10-
year government bond yields with international trade growth rates of 20 European countries from
January 1991 to December 2016. It also explores the correlation coefficients among the three variables
and the pairwise correlation coefficients between each pair of variables. By utilizing descriptive statistics,
correlation analysis, regression modeling, and time series analysis, this research seeks to uncover the
underlying dependencies and predictive insights among these financial variables. This comprehensive
approach is intended to address the gaps in current research and offer a more profound insight into the
interconnectedness of these economic elements.

2. Methods

2.1. Data Source

In this research, used data includes the monthly exchange rates of EUR/USD (settlement data on the
first of each month), average European government bond yields, and the international trade growth rates
of 20 European countries from January 1, 1991, to December 1, 2015. The data of EUR/USD exchange
rate is sourced from the Federal Reserve Economic Data (FRED), European government bond yield data
is from the European Central Bank, and European international trade growth rate data is from Eurostat.

2.2. Variable Selection

The original data covers different time periods, ranging from January 1970 to June 2024. To specifically
examine the relationship between the euro and the dollar exchange rates, European government bond
yields, and international trade growth rates after the formation of the European Community, data from
January 1991 to December 2015 was extracted using Python. Further, Python tools were used to isolate
the columns representing time and the three research factors from the three datasets, forming a new file
with four columns: Time, Exchange Rate, Bond Yield, and Growth Rate. Instead of fixing the dependent
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variable, this paper sets different dependent and independent variables sequentially and compares the
resulting R-values to identify the most influential two or three factors.

2.3. Method Introduction

This paper uses time series combined with multiple linear regression equations for the study. To achieve
the research objectives, time series were used to visualize the three datasets, followed by multiple linear
regression analysis of the three research factors. The formulas used are:

Exchange Rate = B, + B, - Bond Yield + B, - Growth Rate + ¢ @)
Exchange Rate = B, + B, - Bond Yield + ¢ 2)
Exchange Rate = B, + B, - Growth Rate + ¢ 3)

The analysis aims to explore the mutual influence coefficients among the three factors and determine
whether the mutual influence among the three factors is stronger than the influence between any two
factors alone.

3. Results and Discussion

3.1. Descriptive Analysis

First, time series of Exchange Rate, Bond Yield, and Growth Rate data were visualized (Figure 1),
showing different trends among the three. The Exchange Rate fluctuated continuously but with a small
overall amplitude; the Bond Yield declined amid fluctuations; the Growth Rate rose amid fluctuations,
with a high growth proportion.
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Figure 1. Time Series of Exchange Rate, Bond Yield, and Growth Rate

From Figures 2 and 3, there are correlations between the Exchange Rate and Bond Yield and Growth
Rate, though the correlations are weak and negative. A detailed look at Figure 2 reveals a dense scatter
plot of Exchange Rate and Bond Yield, but it does not exhibit a clear correlation. In contrast, Figure 3
shows a more dispersed scatter plot of Exchange Rate and Growth Rate, indicating a more evident
negative correlation.
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Figure 2. Regression Analysis: Exchange Rate Influencing Bond Yield
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Figure 3. Regression Analysis: Exchange Rate Influencing Growth Rate

3.2. Model Results
The interaction of the Exchange Rate on two key variables: Bond Yield and Growth Rate, followed by
understanding how Bond Yield and Growth Rate influence the Exchange Rate through multivariate
regression analysis, is the main propose for this paper. The summary of the results is as follows: Multiple
regression analysis reveals several key insights into the connection of Exchange Rate, Bond Yield, and
Growth Rate. It shows that the interdependencies among these variables are complex and multifaceted.
The results highlight the significance of considering multiple factors simultaneously rather than in
isolation, as previous studies have often done. By incorporating both Bond Yield and Growth Rate into
the analysis, this study provides a more holistic view of how these economic indicators interact and
influence each other. This approach helps to uncover the underlying dynamics that drive exchange rate
fluctuations and their broader economic implications. Moreover, the findings suggest that policy
measures aimed at stabilizing exchange rates should take into account their potential impact on both
bond yields and trade growth rates to achieve more effective economic outcomes.

Exchange Rate and Bond Yield (Table 1): The extremely low R-squared value (0.003) and
insignificant coefficients indicate a fact: the interaction of Exchange Rate on Bond Yield is negligible.
This suggests that other factors, such as monetary policy, inflation expectations, and market liquidity,
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have a greater influence in shaping bond yields. The bond market dynamics are intricate and can be
affected by a range of economic indicators, both domestic and international.

Table 1. Linear Regression for Exchange Rate and Bond Yield

Unstandardized Standardized Collinearity Diagnostics

Coefficients Coefficients t p
B SE Beta VIF Tolerance
Constant 0.817 0.018 - 45.107 0.000** - -
Bond Yield 0.003 0.003 0.057 0.963 0.336 1.000 1.000
R? 0.003
Adj R? -0.000
F F (1,287)=0.927,p=0.336
D-W value 0.030

Dependent Variable: Exchange Rate
* p<0.05 ** p<0.01

Exchange Rate and Growth Rate (Table 2): The analysis shows a more significant relationship
between Exchange Rate and Growth Rate, with an R-squared value of 0.210. The negative coefficient
indicates that a higher exchange rate (implying a depreciated currency) is associated with a lower growth
rate. This is consistent with economic theory, where a weaker currency makes imports more expensive,
reducing consumer purchasing power and inhibiting economic growth. The significant influence from
exchange rate to growth rate underscores the importance of maintaining currency stability for economic
stability and growth.

Table 2. Linear Regression for Exchange Rate and Growth Rate

Unstandardized Standardized Collinearity
Coefficients Coefficients t p Diagnostics
B SE Beta VIF Tolerance
Constant 0.957 0.016 - 61.659  0.000** - -
Growth Rate  -0.003  0.000 -0.458 -8.730  0.000**  1.000 1.000
R? 0.210
Adj R? 0.207
F F (1,287)=76.209,p=0.000
D-W value 0.036

Dependent Variable: Exchange Rate
* p<0.05 ** p<0.01

Multivariate Regression Analysis (Table 3): The multivariate regression model indicates that Bond
Yield and Growth Rate collectively explain 44.5% of the variance in the Exchange Rate. Both factors
have negative and significant coefficients, suggesting that higher bond yields and growth rates are
associated with a stronger currency (lower exchange rate). This result highlights the interconnections
among these economic variables. Higher bond yields can attract foreign investment, increasing demand
for the domestic currency and thus enhancing its value. Similarly, robust economic growth can boost
investor confidence and capital inflows, further supporting the currency's value.
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Table 3. Linear Regression for Exchange Rate, Growth Rate, Bond Yield

Unstandardized Standardized Collinearity
Coefficients Coefficients t p Diagnostics
B Std. Error Beta VIF  Tolerance
Constant 1.344 0.037 - 35.889 0.000** - -
Bond Yield -0.042 0.004 -0.779 -11.011 0.000** 2.582 0.387
Growth Rate  -0.006 0.000 -1.068 -15.090 0.000** 2.582 0.387
R2 0.445
AdjR2 0.441
F F (2,286)=114.690,p=0.000
D-W valuer 0.070

Dependent Variable: Exchange Rate
* p<0.05 ** p<0.01

4. Conclusion

This research offers important understanding of the connections between three factors: Exchange Rate,
Growth Rate, and Bond Yield. To summarize, the influence of Exchange Rate on Bond Yield is minimal,
whereas its effect on Growth Rate is notably negative. When Growth Rate and Bond Yield act together
on Exchange Rate, the negative effect is very significant and much greater than the sum of their
individual effects on Exchange Rate. The output implies when the Exchange Rate falls, the Growth Rate
rises; when both the Growth Rate and Bond Yield decline, the Exchange Rate increases significantly.
Therefore, comparing univariate linear regression and multivariate linear regression analysis, the
multivariate regression clearly provides better explanatory power, indicating that for models concerning
Exchange Rate, Bond Yield, and Growth Rate, multivariate regression is more closely aligned with real
data and has practical significance. These findings underscore the importance for policymakers to take
these interconnected factors into account when devising economic and monetary policies to achieve
stable and sustainable economic growth.
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