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Abstract 

Monthly data is employed in this paper to estimate interaction between stock market 
and exchange rate market using the ordinary least squares regression and quantile 
regression method. According to the empirical result reported, the evidence from 
traditional ordinary least squares estimation is favorable, the quantile regression model 
is adopted to observe the relationships between stock and foreign exchange markets in 
defined quantiles, depicting the relationship changes of these two variables. The results 
show an interesting pattern in the relation of these two markets. From the empirical 
result given by ordinary least squares, a positive relationship is found in BOVESPA, SSE, 
CAC40 and STOXX50E with its corresponding exchange rate, except Nikkei 225. However, 
from the result reporting by quantile regression, a significant relationship is found by 
BOVESPA and Nikkei 225 and its corresponding exchange rate, supporting the relation 
between the stock market and exchange rate market. 
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1. Introduction 

Generally, the stock market is associated with the exchange rate market, such as the 1997 Asian 
financial crises. Both the stock prices and foreign exchange rate plays a vital role in a country 
economy development (Nieh C C and Lee C F (2001)). According to the empirical result reported 
by Pan M S et.al (2007), they found that a unidirectional relationship from exchange rate market 
to stock market occurs in Hong Kong, Japan, Korea, Singapore, Taiwan, and Thailand in this 
crise. Kim K (2003) pointed that the foundation of linkage between these two financial markets 
trace back to 1980s. He inferred that with the development movement of trade internationally 
and capital flows globe entirely, which contributing promotion to the stock market partly. 
Additionally Kim K (2003) pointed that this phenomenon broaden scholars’ scope of 
knowledge in investigating the linkage between the stock market and exchange rate market. 
These two markets access and digest information nimbly that reflect the market sentiments 
flexibly, according to Mishra A K (2004). Especially for the stock market, the news report closing 
price daily (Bahmani-Oskooee M and Sohrabian A (1992)), it could forecast the future 
performance of the firms listed in some extent according to the present value performed (Ajayi 
R A, Mougouė M. (1996)). Hence, Ajayi R A and Mougouė M (1996) pointed their inference that 
the present value of financial assets price discounted by its future value, thus the expected of 
relative currency values would be related to the stock price more or less. For the exchange rate, 
it plays an essential part in pricing as well, indicating that the value of currency from one 
country to another. It is a factor significantly attracted by firms internationally (Bartov E and 
Bodnar G M. (1994)). Additionally, Bartov E and Bodnar G M. (1994) indicated that what extent 
of effect deserved the changes of exchange rate determined by the position that firms hold. Ma 
C K, Kao G W (1990) pointed that investor gain or loss would be affected by the exchange rate 
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due to its potential transaction exposure led by foreign currency. Its movement related with 
firm’s value (Bartov E and Bodnar G M. (1994)).  

Investors obtain possibly performance of stock market and exchange rate market to forecast 
future trend and make preparation for investment adjustment in advance (Li Y, Huang L (2008), 
Nieh C C , Lee C F (2001)). This also pointed by Ibrahim M H and Aziz H (2003), they supported 
that these markets future trend is a focus in financial markets, especially their  linkage. 
Specifically, the relation in these two financial markets plays an important role in construction 
investment portfolio (Sensoy A and Sobaci C (2014)). Sensoy A and Sobaci C (2014) examined 
these two financial markets relation in Turkey in the period from 01/2003 to 09/2013 using 
VAR combination model. They pointed that volatility affect these markets just is short-run thus 
policymakers and investors should concern little about these two financial markets.  

2. Methodology 

2.1. Ordinary least squares regression 

The general form of population regression function is as following: 

Yi=𝛽1+𝛽2𝑋𝑖                                                                        (1) 

Equation (1) shows the linear function between 𝑌𝑖  and 𝑋𝑖 , representing that a one-unit increase 
in x changes the expected value of y by the amount 𝛽2 . 𝛽1  represents the intercept which is 
constant term. 

The general form of sample regression function is as following: 

�̂�𝑖=�̂�1 + �̂�2𝑋𝑖                                                                       (2) 

Equation (2) is the estimated function of the equation (1). Where �̂�1 represents the intercept, 
which is estimates.  

The ordinary least squares regression aim to the sample regression function equation (2) could 
be get close to the real value as far as possible, thus it requires the error between the 
observation variable and the real one could be as small as possible: 

𝑚𝑖𝑛 ∑ 𝑒𝑖
2=𝑚𝑖𝑛 ∑( 𝑌𝑖 − �̂�𝑖)2=𝑚𝑖𝑛 ∑( 𝑌𝑖 − �̂�1 + �̂�2𝑋𝑖)2                                           (3) 

thus the value of �̂�1�̂�2 could be calculated as following: 

�̂�1=
∑ 𝑋𝑖

2 ∑ 𝑌𝑖− ∑ 𝑋𝑖 ∑ 𝑋𝑖𝑌𝑖

𝑛 ∑ 𝑋𝑖
2− (∑ 𝑋𝑖)2         �̂�2 =

𝑛 ∑ 𝑋𝑖𝑌𝑖−∑ 𝑋𝑖 ∑ 𝑌𝑖

𝑛 ∑ 𝑋𝑖
2− (∑ 𝑋𝑖)2                                            (4) 

2.2. Quantile regression 

This paper employs quantile regression method to obtain empirical result. 

Suppose population 𝑄𝑡ℎ  quantile (0<Q<1) linear regression form under conditional 
distribution y|x following:  

𝑦𝑄(𝑥𝑖)= 𝛽𝑄𝑥𝑖
′                                                                        (5) 

Where  𝑥𝑖
′  represents variable, 𝛽𝑄  represents coefficient in various quantile, the �̂�𝑄  could be 

estimated as following: 

𝑚𝑖𝑛 ∑ 𝑄|𝑛
𝑖:𝑦𝑖≥𝛽𝑄𝑥𝑖

′ 𝑦𝑖 − 𝛽𝑄𝑥𝑖
′| + ∑ (1 − 𝑄)|𝑛

𝑖:𝑦𝑖<𝛽𝑄𝑥𝑖
′ 𝑦𝑖 − 𝛽𝑄𝑥𝑖

′|                               (6) 

3. Data and Empirical result 

A quantile regression is employed in this paper to investigate the relation the stock market 
index and foreign exchange markets compared with the ordinary least squares regression. The 
data is examined by the regression method previously mentioned. This paper uses the monthly 
data from January 2010 to June 2021 are: BOVESPA for Brazil, Nikkei 225 for Japan, SSE 
Composite index (SSE) for China, CAC 40 for France and STOXX50E index for Europe stock 
market and the foreign exchange rate series that in the form of units of foreign currency per US 
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dollar and were obtained from Yahoo Finance. The foreign exchange rate time series is: BRLUSD, 
JPYUSD, CNYUSD and EURUSD. A logarithmic difference process is provided in pretreatment in 
both stock market index time series and exchange rate time series. 

Table 1 presents a summary description of the data. From the result reported by Panel A, all the 
series of the stock price index has the similar pattern that all series skewness is negative, 
presenting the its tail is on the left. Standard deviation shows the usual pattern. As for Panel B, 
it tells us the fact the same feature of all the exchange change series performance 
simultaneously. Skewness is negative across all exchange rate but excess kurtosis performance 
is in all of them, indicating the existence of heavy tails in return distributions. 

Unit roots test is necessary before empirical test. Ajayi R A and Mougouė M (1996) emphasized 
that unit roots test plays a vital role in meeting requirement of time series stationary. And they 
supported that financial series in examining whether stationary is necessary. Granger C W J and 
Newbold P (1974) advocated that insufficient consideration would easily deserve an 
unsatisfactory result, leading to a spurious regression and obtaining invalid estimated 
coefficients. This consequence has been demonstrated by Phillips P C B (1986). Kim K (2003) 
in his empirical paper has pointed that traditional procedure, such as unit roots test, preventing 
scholars from spurious results. Inci A C and Lee B S (2014) pointed that the process of 
examining whether time series have a unit root should implement. Thus, this paper employs 
Dickey and Fuller test (1981) to test time series whether it is stationary. This test immensely 
enhance the confidence of time series stationary, eliminating spurious regression problems. 

Table 2 reports unit roots test result for the stock price index and its corresponding exchange 
rate respectively, ensuring the financial time series obtain the requirement of stationary. The 
existence of stationary or not in time series determined by whether presence of a unit root, 
according to Said S E and Dickey D A (1984). Said S E and Dickey D A (1984) indicated that if 
time series accept the null hypothesis, differencing implement is given following as time series 
has a unit root, until time series no longer non-stationary. 

Totally, the financial series obtain stationary after obtaining the first difference and logarithm 
transform so as to ensure all variables is stationary, according to Ajayi R A and Mougouė M 
(1996) Phylaktis K and Ravazzolo F (2005). 

 

Table 1. Descriptive Statistics 
Variables  Mean Std. Dev. Skew. Kurt. 

Panel A: Descriptive statistics for stock price index 

stock price index 

BOVESPA 0.005 0.065 -1.08 8.48 
Nikkei 225 0.007 0.051 -0.448 3.155 

SSE 0.001 0.06 -0.258 5.646 
CAC 40 0.004 0.048 -0.372 5.01 

STOXX50E 0.003 0.049 -0.438 4.272 
Panel B: Descriptive statistics for exchange rate 

exchange rate 

BOVESPA -0.007 0.047 -0.313 3.358 
Nikkei 225 -0.001 0.024 -0.343 4.504 

SSE 0 0.011 -0.669 4.6 
CAC 40 -0.001 0.025 -0.283 4.032 

STOXX50E -0.001 0.025 -0.283 4.032 
Note: STOXX50E belongs to the Europe stock market thus when analysis the stock price index and exchange rate 

relationship therefore using its corresponding exchange rate is the same as the CAC 40 index that belongs to France which 
is one of Europe country. 

 

Panel A reports the unit roots result for the stock price index of all series. All the test result is 
significant at 1% level, significantly rejecting null hypothesis that exist unit root. Panel B 
presents the unit roots result for the exchange rate series corresponding its country currency 
to the US dollar currency. As we can see from the result, all the result is significant at 1% level. 
Hence it indicates rejection of non-stationary obviously.  
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Table 2. Unit roots test result 
 Series Unit roots no trend Unit roots with trend 

Panel A: Unit roots result for stock price index 

stock price index 

BOVESPA 
-10.644*** 
 (-3.498) 

-10.760*** 
 (-4.028) 

Nikkei 225 
-11.024*** 
 (-3.498) 

-10.988*** 
 (-4.028) 

SSE 
-9.884*** 
 (-3.498) 

-9.887*** 
 (-4.028) 

CAC 40 
-11.510*** 
 (-3.498) 

-11.499*** 
 (-4.028) 

STOXX50E 
-11.718*** 
 (-3.498) 

-11.697*** 
 (-4.028) 

Panel B: Unit roots result for exchange rate 

exchange rate 

BOVESPA 
-12.428*** 
 (-3.498) 

-12.379*** 
 (-4.028) 

Nikkei 225 
-10.813*** 
 (-3.498) 

-10.777*** 
 (-4.028) 

SSE 
-8.316*** 
 (-3.498) 

-8.299*** 
 (-4.028) 

CAC 40 
-12.379*** 
 (-3.498) 

-12.364*** 
 (-4.028) 

STOXX50E 
-12.379*** 
 (-3.498) 

-12.364*** 
 (-4.028) 

Note: 1. STOXX50E belongs to the Europe stock market thus when analysis the stock price index 
and exchange rate relationship therefore using its corresponding exchange rate is the same as 
the CAC 40 index that belongs to France which is one of Europe country. 2.***represents critical 
value significant at 1% level; **represents critical value significant at 5% level; *represents 
critical value significant at 10% level. 

 

For the quantile regression result given in Table 3 Panel A, the general impression given by 
index of BOVESPA and Nikkei 225 one point similar is found. Both estimated coefficients are 
significant in different quantiles. Specifically, the result reported by Panel A, the estimated 
results show that the coefficients using data of BOVESPA and Nikkei 225 are all significant 
under different quantiles and these coefficients of the two indices are all significant in the level 
of 1%. Additionally, the opposite relation is found. The positive mark of estimated coefficients 
under different quantiles between BOVESPA and its corresponding exchange rate, revealing 
positive relationship in Brazil stock market and its exchange rate market. However, the 
negative mark of estimated coefficients in various quantiles between Nikkei 225 and its 
corresponding exchange rate is significant. Consequently, a negative relationship in Japan stock 
market and exchange rate market is in certain. 

Additionally, from the estimated result given by SSE, CAC40 and STOXX50E and its 
corresponding exchange rate, a general performance of empirical result given by quantile 
regression is in common. The common fact is that the estimated coefficients is significant from 
0.10 quantile to 0.70 quantile. Interestingly, another similar point is found that the estimated 
coefficients of SSE, CAC 40 and STOXX50E are not significant in high quantiles, especially  in 
0.80–0.90 quantiles. For this phenomenon, Tsai I C (2012) explained that 

the various coefficients given by different quantiles, it is an impression that the movement of 
stock price and exchange rate would change depend on market condition. 

From the results of ordinary least squares regression reported by Panel B (OLS). According to 
result reported by Panel B, the coefficients of all indices are all significant in the level of 1%. 
However, negative estimated coefficients are significantly only for Nikkei index and its 
corresponding exchange rate. On the other hand, a positive relation between these two 
variables is obvious in BOVESPA, SSE, CAC 40 and STOXX50E. 

Generally, the positive relationship is found in BOVESPA, SSE, CAC 40 and STOXX50E stock 
price and its corresponding exchange rate. For the positive relationship, Tsai I C (2012) 
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illustrated that if one country stock market given by more expectation than other, which is a 
good signal, promoting its exchange rate market simultaneously, specifically reflecting in 
currency appreciation. Additionally, Tsai I C (2012) also pointed that this situation existence is 
uncertainty due to volatile of stock market. Consequently, the opposite relationship between 
stock price and exchange rate, such as the inverse relationship between Nikkei 225 stock price 
and its corresponding exchange rate is evident. 

 

Table 3. Regression result 
Quantile BOVESPA Nikkei 225 SSE CAC 40 STOXX50E 

Panel A:Quantile regression result       
0.1 0.928*** 

(0.219) 
-1.417*** 
(0.338) 

2.325* 
(1.266) 

0.411* 
(0.219) 

0.444* 
(0.227) 

0.2 0.966*** 
(0.192) 

-1.106*** 
(0.247) 

2.578*** 
(0.83) 

0.527** 
(0.24) 

0.513** 
(0.212) 

0.3 0.864*** 
(0.207) 

-1.224*** 
(0.164) 

1.552** 
(0.608) 

0.683*** 
(0.243) 

0.776*** 
(0.198) 

0.4 0.755*** 
(0.205) 

-1.261*** 
(0.183) 

0.852 
(0.545) 

0.448* 
(0.238) 

0.712*** 
(0.168) 

0.5 0.822*** 
(0.157) 

-1.125*** 
(0.206) 

1.075*** 
(0.411) 

0.618*** 
(0.229) 

0.526*** 
(0.197) 

0.6 0.787*** 
(0.129) 

-1.185*** 
(0.264) 

1.022*** 
(0.344) 

0.363** 
(0.168) 

0.427** 
(0.204) 

0.7 0.781*** 
(0.095) 

-0.954*** 
(0.261) 

1.001** 
(0.383) 

0.443*** 
(0.161) 

0.506** 
(0.223) 

0.8 0.707*** 
(0.099) 

-0.98*** 
(0.175) 

0.806 
(0.522) 

0.312 
(0.233) 

0.381 
(0.278) 

0.9 0.827*** 
(0.097) 

-0.879*** 
(0.146) 

1.654 
(1.013) 

0.089 
(0.276) 

0.148 
(0.264) 

Panel B:Ordinary least squares regression result       
 0.871*** 

(0.092) 
-1.157*** 
(0.154) 

1.51*** 
(0.476) 

0.428*** 
(0.161) 

0.463*** 
(0.164) 

*** p<.01, ** p<.05, * p<.1  

4. Conclusion 

Monthly data (01/2010-06/2021) is employed in this paper to estimate interaction between 
stock market and exchange rate market using the ordinary least squares regression and 
quantile regression method. BOVESPA for Brazil, Nikkei 225 for Japan, SSE Composite index 
(SSE) for China, CAC 40 for France and STOXX50E index for Europe stock market. 

According to the result reported by the OLS, only Nikkei 225 presents the negative relation with 
its corresponding exchange rate and significantly at 1% level. Additionally, BOVESPA, SSE, 
CAC40 and STOXX50E shows the positive relation with its corresponding exchange rate 
respectively and all significant at 1% level as well. 

Additionally, the interaction between the stock market and exchange rate market is supported 
by the empirical result reported by quantile regression. 

Interestingly, we found that the OLS regression result could be supported by empirical result 
by quantile regression. Because, general impression the negative or positive relation primarily 
obtained from the OLS regression for each stock index and its corresponding exchange rate. 
Accordingly, the empirical results of quantile regression specifically respond to the result of 
OLS regression general impression, showing relation changes between stock index and its 
corresponding exchange rate under different quantiles, representing estimated coefficients 
significant difference in detail. 

The quantile regression estimated result given by SSE, CAC40 and STOXX50E and its 
corresponding exchange rate shows that the estimated coefficients is significant from 0.10 
quantile to 0.70 quantile. Interestingly, the estimated coefficients of SSE, CAC 40 and STOXX50E 
are not significant in high quantiles. 
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On the other hand, Both BOVESPA and Nikkei 225 estimated coefficients are significant in 
different quantiles. 

Consequently, from empirical result reported by ordinary least squares method and quantiles 
regression in BOVESPA, Nikkei 225, SSE, CAC 40 and STOXX50E and its corresponding exchange 
rate, a significant relation between stock price index and exchange rate is found no matter 
positive or negative. 
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