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ABSTRACT 
 

In this paper we estimate the short-term and long-term relationship between stock prices and 

exchange rates for the sample of US and Asian markets during the period 2004 – 2014.  

Monetary variables include money supply, interest rates, foreign exchange rates, and the 

consumer price index. All the data are monthly indices and have been examined using 

multivariate co integration analysis and Granger causality analysis.  

The empirical analysis employed provides evidence of a positive co-integrating short- run 

relationship between these variable with Granger causality found to run from stock prices to the 

exchange rate during the sample period in Japan. For US, significant relationships were not been 

established. The results for Japan confirm the conclusion of other studies that stock returns are 

significant predictors of short – run exchange rate movements especially in period of financial 

crisis. 

We also apply LS model in order to estimate a linear regression, in order to detect any form of 

long – run relationship. On the basis of this process is proved that stock price movements drive 

exchange rate movements in Japan but no in USA.  

Finally we incorporate in the model significant macroeconomic variables of each economy in 

order to examine if the stock prices are affected by macroeconomic variables. The results show 

that for the examined period, none of this variables affect United States stock price which means 

that there is no correlation between the stock price and the examined macroeconomic variables in 

long terms, thus in Japan we detect long-run  relations. 
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1. Introduction 
 

International capital markets are a group of markets (in London, Tokyo, New York, Singapore, 

and other financial cities) that trade different types of financial and physical capital (assets), 

including: stocks, bonds (government and corporate), bank deposits denominated in different 

currencies, commodities (like petroleum, wheat, bauxite, gold), forward contracts, futures 

contracts, swaps, options contracts, real estate and land, factories and equipment. As 

international capital markets have developed, diversification of assets across countries has grown 

and differences between interest rates on offshore currency deposits and domestic currency 

deposits within a country has shrunk. 

If foreign and domestic assets are perfect substitutes, then interest rates in international capital 

markets do not predict exchange rate changes well. Even economic variables do not predict 

exchange rate changes well in the short run. 

The liberalization of foreign capital controls and adoption of floating exchange rate regime in 

South Asian countries have widened the scope of studying the relationship between exchange 

rates and stock prices. Liberalization of foreign capital controls has opened the possibility of 

international investment and the adoption of floating exchange rate regime has increased the 

volatility of foreign exchange market. Thus detecting the association between stock prices and 

exchange rates has become crucial for the academicians, practitioners and policy makers. 

There are different economic models regarding exchange rate determination. “Flow oriented” 

models introduce country’s current account as important determinant of exchange rate. In this 

perspective, asset markets determine the exchange rate at a point in time, but the current account 

through its effect on net asset positions, and on asset markets, determine the path of the exchange 

rates over time (Dornbusch and Fischer, 1980). 

The response of market returns to changes in macroeconomic variables cannot be determined in 

advance since it varies across countries. In addition, it is generally claimed that the global 

variables are consistently more important than the domestic ones in explaining returns across 

markets. Nevertheless, since the markets are inherently linked to some of the domestic economic 
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variables, weaknesses in the macroeconomic environment, poor policymaking and 

implementation even in a single emerging market may be transmitted to other markets in today’s 

global market place. For example in the last decade, following weak macroeconomic 

fundamentals and over leveraged banks, many emerging economies, from Argentina to Russia, 

experienced severe financial crises that led to increased market volatility and sharp declines in, 

whether near or far, many other markets’ valuations. 

There are theoretical implications to believe that a connection between stock returns and 

macroeconomic variables exists. Among these are Fama (1981), Chen et al. (1986), Geske and 

Roll (1983), Boudoukh and Richardson (1993), Mandelker and Tendon (1985). Existing 

literature on the subject is mostly focused on developed markets. However, a massive amount of 

funds currently flows into emerging stock markets for the sake of efficient asset allocation due to 

liberalizations and increased liquidity in these markets. This makes it interesting to investigate 

possible connections between emerging stock markets and country-specific macroeconomic 

variables. 

The causal relationship between monetary variables and equity returns has been one of the most 

debated topics in finance during the last few decades. Equity prices are the most closely observed 

asset prices in an economy and are considered the most sensitive to economic conditions; high 

volatility or abnormal movements in equity prices from fundamental values can have adverse 

implications for the economy. Thus, it becomes imperative to understand the relationship and 

dynamics of monetary variables and equity market returns. 

A number of studies have been conducted to investigate the potential response of equity prices to 

a change in monetary variables. Jaffe and Mandelker (1976) Fama and Schwert (1977), Nelson 

(1976) Chan, Chen and Hsieh (1985), Chen, Roll and Ross (1986), Burnmeister and Wall (1986), 

Burmeister and MacElroy (1988), Chang and Pinegar (1990), Defina (1991) Kryzanowski and 

Zhang (1992), Chen and Jordan (1993), Sauer (1994), and Rahman, Coggin and Lee (1998) 

explore the relationship between inflation and equity prices. Kryzanowski and Zhang (1992), 

Sauer (1994), and Mukherjee and Naka (1995) explore the relationship between the foreign 

exchange rate and equity market returns. Burmeister and MacElroy (1988) study the relationship 

between short-term interest rates and equity market returns. Studies that explore the relationship 

between money supply and equity market returns include Friedman and Schwartz (1963), 
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Hamburger and Kochin (1972) and Kraft and Kraft (1977) Beenstock and Chan (1988), Nozar 

and Taylor (1988), Sauer (1994), and Mukherjee and Naka (1995). 

The empirical debate regarding the interaction between stock prices and exchange rates has been 

started few decades ago. Since then a good number of empirical studies so far have been 

conducted to investigate the relationship between the variables. But the researchers have found 

contradictory results regarding the existence of relationship and the direction of relationship 

which has made the area disconcerted environs of finance literature. Some of the studies showed 

that there is a significant positive relationship between the variables, such as, Aggarwal (1981), 

Giovannini and Jorion (1987), and Roll (1992). But some of the studies counter this argument 

and showed a significant negative relationship between the variables, such as, Soenen and 

Hennigar (1988). Some other studies find that there is no significant relationship between the 

variables, such as, Franck and Young (1972), Solnik (1987), Chow et al. (1997), and 

Bhattacharya and Mukherjee (2003). Bahmani-Oskooee and Sohrabian (1992), Nieh and Lee 

(2001) found no long-run relationship between the variables. 

Financial liberalization and globalization provide further impetus for exploration of the subject, 

especially in the context of emerging markets such as Pakistan. This interrelationship has an 

economic rationale as discounted cash flow techniques for asset pricing assume that stock prices 

reflect expectations about futures cash flows. These expectations about cash flows are based on 

the expected performance of the corporate sector; the performance of the corporate sector is 

influenced by changing patterns in monetary variables. 

The literature on the relationship between financial indicators and macroeconomic variables vary 

as to the methodology used as well as the type of the variables examined. There are few cases 

where the empirical results do not coincide with the dictates of the theory or even cases in which 

the study of the relationship in the same set of variables with different methodological 

approaches lead to different results. The article by Chen, Roll and Ross (1986) consider the most 

important of which has been written and is perhaps the beginning of a long debate regarding this 

issue. In their claim that stock returns are influenced by a variety of unforeseen events and that 

some of them have more influence than others. 
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2. Literature Review 
 

Everyday experience has shown that the prices of stock indices are affected by a series of 

unexpected events or otherwise. Some of these events have a greater impact on stock prices 

indices relative to others. Certainly the relationship between stock market indices and 

macroeconomic variables is not only in one direction.  

The efficient market hypothesis provides that asset prices respond to the arrival of new 

information. The relationship between equity market returns and exchange rates has attracted the 

attention of academics and researchers during the last decade due to significant changes in the 

financial world. 

Classical economy theory explains the relationship between exchange rates and stock prices with 

flow oriented and portfolio balance models. The pioneering study in literature belongs to 

Dornbusch and Fisher (1980). According to the authors, the variations in exchange rates affect 

stock prices. Authors state that, while the discount rate is being determined during the calculation 

of current values of corporations, exchange rates, which may affect the cash flow of the 

corporation in the future, should be included in this discount rate. The study trying to explain the 

relationship between stock prices and exchange rates using portfolio balance belongs to Branson 

et. al. (1977). According to authors, the variations in foreign currency rates affect capital flow. In 

such situation, debt structure of corporations, profitability, corporate value, stock prices and 

possible cash flow will be affected. 

In today’s economies where export based growth policy is pursued, the change in exchange rates 

will cause the export incomes to change. Under the assumption of Ceteris Paribus, while the 

income is expected to rise, the decrease of the exchange rates in case of the opposite is expected 

to increase the country’s national currency thus reducing export income. 

On the other hand, there are lot of macro-economic variables informing the length and intensity 

of the fluctuations to the market, stakeholders or the investors. Exchange rates and interest rates 

are just the two of those variables. In literature, it is stated that the exchange rates and market 

interest rates affect each other. This effect is seen in stock markets reciprocally. 
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Bahmani and Sohrabian (1992) examine the relationship between the exchange rate and equity 

market returns for the period 1963-1988 by employing cointegration analysis and Granger 

causality analysis. The study provides evidence of bidirectional causality in the short run. Yu 

(1997) finds a bidirectional relationship between exchange rates and the equity market in Japan 

and unidirectional causality flowing from changes in exchange rates to changes in stock prices in 

Hong Kong. 

Stavárek (2005) examines the presence of causal relationships between equity prices and 

effective exchange rates in Austria, France, Germany, the UK, Czech Republic, Hungary, 

Poland, Slovakia, and United States for the period 1970-2003. Results provide evidence of 

unidirectional causality in the long run as well as short run. Results also indicate that this causal 

relationship is stronger in developed markets, i.e., Austria, France, Germany, the UK, and US. 

Moreover, the relationship is found stronger for the period 1993–2003 than 1970–92. 

The relationship between inflation and stock market indices are generally considered to be 

negative. In a competitive economy, inflation increases the costs of the operation, reduces the 

future cash flow and therefore revenues. The Defina (1991) attributes this negative effect of 

inflation on nominal contracts (nominal contracts) that do not allow the automatic adjustment of 

revenues and costs. Numerous studies have concluded that the relationship between stock prices 

and inflation is negative (Fama 1981, Summers 1983 & Day 1984).  

This negative relationship is in contrast to the theoretical proposal that the shares must act to 

counter inflation and how prices are determined by the market risk associated with future cash 

flows. However, Boyle and Young (1988) insist that if inflation is defined by effective action 

then equity prices and inflation are negatively related.  

In contrast,apositive correlation between equity prices and expected inflation when inflation 

comes from currency fluctuations. The different channels by which inflation could affect the 

financial variables have been studied by Fama and Schwert (1977), Pearce (1982) and Pearce 

and Roley (1985). Inflation could impact on equity prices through the impact of nominal cash 

flows, such as the nominal interest rate. The Pearce (1982) states that inflation has a bad effect 

on equity prices as it increases the effective rate of tax on corporate profits, and therefore the 

actual profit before tax. The Nelson (1976) and Fama (1981), by supporting the coarse case 
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(proxy analysis), argue that inflation affects the financial values when there is a negative 

relationship between inflation and real growth in real activity. 

Regarding the relationship between exchange rates and stock indices, the Solnik (1987), Soenen 

and Henniger (1988), Ma and Kao (1990) and Mukherjee and Maka (1995) among others argue 

that it is positive. According to the empirical literature suggests a number of cases a causal 

relationship between exchange rates and stock prices. For example, the case of market goods 

(goods market hypothesis) of Dornbusch& Fischer (1980) suggests that changes in exchange 

rates affect the competitiveness of multinational companies and therefore their profits and then 

the prices of their shares. A depreciation of the domestic currency makes exportable goods 

cheaper and this can lead to an increase in domestic demand and sales. Consequently, the price 

of an export company shares will benefit from a depreciation of the domestic currency. On the 

other due to declining domestic demand an export company when the local currency appreciation 

will fall, profits will be reduced and consequently the prices of shares. Instead of importing 

companies the sensitivity of the value of the firm to changes in the exchange rate is exactly the 

opposite. 

Regarding the relationship between the stock price and macroeconomic indicators Masih and 

Masih (1996), Kwon et al (1997) Cheung and Ng (1998) and Nasseh and Strauss (2000) examine 

the impact of several macroeconomic variables including real interest rates, inflation rate, real 

economic activity, long term government bond rate and call money rate on stock market 

performance in both developed and emerging economies. Most studies found that real interest 

rate among other macroeconomic variables have significant influence on the stock market and/or 

the existence of a long-run relationship between these macroeconomic variables and stock prices. 

In conclusion, Oyama (1995) noted that money supply (M2) and TB rate had an impact on the 

performance of stock prices in Zimbabwe since 1991. It should be brought to light that many 

theories, literature and empirical evidence strongly believes that the performance of stock market 

can be largely be affected by inflation rate, money supply growth, interest rate and drought. 

Ibrahim (1999) also investigated the dynamic interactions between the KLSE composite index 

and seven macroeconomic variables (industrial production index, money supply M1 and M2, 

consumer price index, foreign reserves, credit aggregates and exchange rate using the Johansen’s 
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(1988,1991,1992b) and Johansen and Juselius (1996) multivariate cointegration techinique. 

Observing that macroeconomic variables led the Malaysian stock indices he concluded that 

Malaysian stock market was informationally-inefficient.   

Chong and Goh (2003) results were similar to the above they showed that stock prices, economic 

activities, real interest rates and real money balances in Malaysia were linked in the long run 

both in the pre and post capital control sub periods. 

In this study we are interested in detecting the short run and long run relationships between 

dollar-yen and Dow Jones and dollar-yen and Nikkei during the last ten years (2004-2014).The 

purpose is to find out if the exchange rate and stock market relation is important in short run and 

long-run in the two economies, in what direction and which economy is more influenced and if 

the results differ in the period of financial crisis (2008-2014). 

By using the co integration technique, the study tests the dynamic relations between stock prices 

and exchange rates including the information on both their levels and difference. By using 

Granger causality test we also investigate whether there is causality between those series. 
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3. Data Description 
 

As we already have mentioned in this paper we estimate the relationship between stock prices 

and exchange rates in US and Asian markets during the period 2004 – 2014. The study for 

United States is carried between dollar-yen (usd- jpy) and Dow Jones Index (DJ). The study for 

Asian markets and specific Japan, is carried between dollar-yen (usd- jpy) and Nikkei index. The 

time span is taken from January 2004 to January 2014. We use data before the current crisis and 

after this in order to make the suitable comparison. The frequency of data is kept at monthly 

level.  

In our study are used the most crucial macroeconomic variables/ factors to examine if they affect 

the stock price in financial crises periods and the period before. Moreover, we study whether the 

stock price reflects the macroeconomic factors in each economy. The macroeconomic variables 

are the Consumer Price index (CPI) , Industrial Production, 12months rate and money supply for 

both countries. 

The data for Us were retrieved from the free database of U.S  Bureau of Labor Statistics, 

FRED® Federal Reserve Economic Data database and www.yahoofinance.com .Regarding 

Japan, data was retrieved from Federal Reserve Economic Data database and 

www.yahoofinance.com. 

Finally all the results that need returns were calculated by taking the formula lnP(t)/P(t-1)). 

 

 

 

 

 

http://www.yahoofinance.com/
http://www.yahoofinance.com/
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4. Methodology 
 

As we already have mentioned in this paper we estimate the relationship between stock prices 

and exchange rates in US and Asian markets. The existence of long – run relationship assumes 

the presence of short – run relationship between the two markets. As previous literature mentions 

the short – run relationship is examined by Granger causality test. In order to use this test all the 

data should be stationary in order to void non-standard distributions. In order to test stationarity 

we can use test such as the univariate Dickey – Fuller (DF) and the Augmented Dickey – Fuller 

(ADF). In the first test (DF), the first difference of the series is regressed on its own level lagged 

one period  

ΔΖt = a + bZt-1 + ut 

For testing the cointegration we use the above formula: 

 

If X, Y are series non – stationary we have to use the above formula in order to express the short-

run and long – run relationship between them: 

 

For Granger causality test we use the above formula: 

 

The analysis continues with the regression analysis, where, as dependent variable we use the 

value of the stock index (Dow_Jones and Nikkie) for America and Japan respectively. As 

independent variables we use four macroeconomic indicators, (CPI, M2, INDEX and Rate) and 

the rate parity (USD) between the countries.  
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5. Empirical Results 
 

As pointed out in methodology the first step is the ADF unit root test to check for stationarity for 

the three series: Dow Jones, Nikkei and USD-JPY. The results are presented in the following 

tables.  

As shown in the following tables the null hypothesis of non- stationarity is not rejected for the 

net series because all the Prob. is higher than 10% which is the maximum acceptable level of 

significance. In order to examine the short-run relationship by means of Granger causality test, 

we need to use stationary data so we move on to the first differences to control the variables.  

In the following table we examine the null hypothesis of non- stationarity for the Dow Jones in  

levels: 

 

 

 

 

 

 

 

 

As  we observe, for  Dow Jones series the null hypothesis of non-stationarity cannot be rejected 

since the Prob. is higher than 10% which is the maximum acceptable level of significance. 

The following table examines the null hypothesis of non- stationarity for the Dow Jones in log 

first differences: 

 

 

Table 1  
Augmented Dickey-Fuller Test (monthly data January 2004- 2014) 
  
Null Hypothesis: DJ has a unit root  

        t-Statistic   Prob.* 
     Augmented Dickey-Fuller test statistic -0.056889  0.9506 

Testcriticalvalues:   -3.485586  
   -2.885654  
   -2.579708  
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In contrast the Prob. is lower than 5% concerning the log first differences of the series. Hence 

these are stationary since the null Hypothesis is rejected. 

 

Figure 1 
 

 

 

The above results are verified through the above diagrams. The first diagram concerns of DJ in 

levels wich is not stationary and the second concerns the log first differences which appear to be 

stationary. 

In the following table we examine the null hypothesis of non- stationarity for the Nikkei in level: 

 
 
Table 2  
Augmented Dickey-Fuller Test (monthly data January 2004- 2014) 
  
Null Hypothesis: LOG_DJ has a unit root  

        t-Statistic   Prob.* 
     Augmented Dickey-Fuller test statistic -9.417257  0.0000 

Testcriticalvalues:   -3.486064  
   -2.885863  
   -2.579818  

Table 3  
Augmented Dickey-Fuller Test (monthly data January 2004- 2014) 
  
Null Hypothesis: NIKKEI has a unit root  

        t-Statistic   Prob.* 
     



Causal relationship and longstanding relationship between Foreign Exchange and Capital Markets 

16 
 

 

 

 

 

For  Nikkei series the null hypothesis of non-stationarity cannot be rejected since the Prob is 
higher than 10% which is the maximum acceptable level of significance. 

The following table examines the null hypothesis of non- stationarity for Nikkei in log first 
differences: 

Table 4  
Augmented Dickey-Fuller Test (monthly data January 2004- 2014) 
  
Null Hypothesis: LOG_NIKKIE has a unit root  

        t-Statistic   Prob.* 
     Augmented Dickey-Fuller test statistic -8.888511  0.0000 

Test critical values:   -3.486064  
   -2.885863  
   -2.579818  
      

As we can see, the Prob is lower than 5% concerning the log first differences of the series. These 

are stationary since the null Hypothesis is rejected. 

 

Figure 2 

  

Augmented Dickey-Fuller test statistic -1.388525  0.5858 
Test critical values:   -3.486064  

   -2.885863  
   -2.579818  
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In the above diagram we can see that data for Nikkei in levels are not stationary, in contrast we 

have stationarity for the log first differences.  

 

Table 5 appears the results of the null hypothesis of non- stationarity for US dollar –Japanese 

yen: 

 

Table 5  
Augmented Dickey-Fuller Test (monthly data January 2004- 2014) 
  
Null Hypothesis: USD_JPY has a unit root  

        t-Statistic   Prob.* 
     Augmented Dickey-Fuller test statistic -1.152317  0.6932 

Testcriticalvalues:   -3.485586  
   -2.885654  
   -2.579708  
           

The null hypothesis is not rejected since the Prob is higher than 10% which is the maximum 

acceptable level of significance. 

 

Table 6  
Augmented Dickey-Fuller Test (monthly data January 2004- 2014) 
  
Null Hypothesis: LOG_USD_JPY has a unit root  

        t-Statistic   Prob.* 
     Augmented Dickey-Fuller test statistic -9.620567  0.0000 

Testcriticalvalues:   -3.486064  
   -2.885863  
   -2.579818  
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Since Prob is less than 5%, we reject the null hypothesis of non-stationarity for log first 

differences of US dollar –Japanese yen. 

Τhe above can be represented graphically as follows: 

Figure 3 

 

 

Thereby we examine the short-run relationship between stock prices and exchange rates by 

means of Granger Causality test to first differences of the series. This is implies the use of first 

differences of the control variables. The results are shown in the following table: 

 

Table 7 
 
Granger Causality Test (monthly data January 2004- 2014) 

     Null Hypothesis: Obs F-Statistic Prob.  
         LOG_NIKKEI does not Granger Cause LOG_DJ   1.61179 0.2041 

 LOG_DJ does not Granger Cause LOG_NIKKEI  0.00901 0.9910 
         LOG_USD_JPY does not Granger Cause LOG_DJ   1.12861 0.3271 

 LOG_DJ does not Granger Cause LOG_USD_JPY  0.20989 0.8110 
         LOG_USD_JPY does not Granger Cause 

LOG_NIKKEI   0.19131 0.8261 
 LOG_NIKKEI does not Granger Cause LOG_USD_JPY  2.36369 0.0987 
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From the above table we can conclude that the coefficients of Nikkei are all equal to zero and as 
such offer no other information on predicting the future of Dow Jones, as the Prob. value of 
0.3271. 0.2041. 0.8261 is higher than 10% significance level. 

The coefficients of dollar-Japanese yen are all equal to zero and as such offer no other 
information on predicting the future of Dow Jones. 

The coefficients of Dow Jones are all equal to zero and as such offer no other information on 
predicting the future of dollar-Japanese yen 

The coefficients of dollar-Japanese yen are all equal to zero and as such offer no other 
information on predicting the future of Nikkei 

We detect that exists an identified unidirectional causal relationship from Nikkie to dollar-
Japanese yen. (Prob = 0.0987 <10%). The results confirm the conclusion of other studies that 
stock returns are significant predictors of short – run exchange rate movements especially in 
period of financial crisis. We could say that this means that stock markets reacts faster in stock 
market than in exchange rate market. This means that the information diffuses directly and faster 
in stock market than the exchange rate market. So the risk to invest in stock market is higher than 
of the exchange rate market ( Zhao, 2010) 

However, prior studies consider that this relationship is transitory and it quickly dissipates. Using 
the classical cointegration analysis through Johansen System Cointegration Test, we have the 
following results: 

Table 8  
Johansen System Cointegration Test (monthly data January 2004- 2014)  
Series: LOG_DJ LOG_NIKKIE LOG_USD_JPY   
          

Hypothesized  1st test | Trace 0.05  
No. ofCE(s) Eigenvalue Statistic CriticalValue Prob.** 

          
None *  0.250084  76.03835  29.79707  0.0000 

Atmost 1 *  0.209366  42.94202  15.49471  0.0000 
Atmost 2 *  0.129327  15.92624  3.841466  0.0001 

          
          

Hypothesized  
2nd test | Max-

Eigen 0.05  
No. ofCE(s) Eigenvalue Statistic CriticalValue Prob.** 

     
None *  0.250084  33.09633  21.13162  0.0007 
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Atmost 1 *  0.209366  27.01578  14.26460  0.0003 
Atmost 2 *  0.129327  15.92624  3.841466  0.0001 

  
 
Max-eigenvalue test indicates 3 cointegrating eqn(s) at the 0.05 level 
 * denotes rejection of the hypothesis at the 0.05 level 
 **MacKinnon-Haug-Michelis (1999) p-values  
 

In any case the null Hypothesis “There isn’t linear combination to be I(0)” is rejected (Prob. are 
lower than 5%). As a result we can detect significant evidence for the existence of long-run 
relationship between stock prices and interest rates for United States and Japan. 

However taking into consideration that the long run relationship between stock prices and 
exchange rates may be linear we go one step further using the LS (Least Square) method.  

We have to mention that we use the Least Square method for two different periods, (for 2004 – 

2014 and for 2008 – 2014), in order to examine if the results are different for the period of crises. 

We also include in our study macroeconomic variables for each country in order to examine if 

macroeconomic values affect the stock price and in which way. This gives us a clear picture of if 

the stock price represents the real economy in the long run or it is a bubble. 

For this purpose we use monthly data for United States and Japan and the dependent variable are 

Dow Jones and Nikkei. Control variables are the most significant macroeconomic factors, 

Consumer price index, money supply, 12th interest rate , industrial production and finally dollar- 

Japanese yen. 

We have to mention that in order to use the LS method we test for stationarity our 

macroeconomic variables. As above we use the ADF test, the results are shown in the following 

tables. 

In the following table we examine the null hypothesis of non- stationarity for Japan consumer 

price index in levels: 

Table 13  
Augmented Dickey-Fuller Test (monthly data January 2004- 2014) 

  
Null Hypothesis: JAPAN_CPI has a unit root  

        t-Statistic Prob.* 
     Augmented Dickey-Fuller test statistic -2.512799 0.1150 
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Testcriticalvalues:   -3.486064  
   -2.885863  
   -2.579818  

 

The null hypothesis is not rejected since the Prob is higher than 10% (0.1150) which is the 

maximum acceptable level of significance. 

In the following table we we examine the null hypothesis of non- stationarity for Japan consumer 

price index in log first differences: 

 
 
Table 14 
Augmented Dickey-Fuller Test (monthly data January 2004- 2014) 

 
Null Hypothesis: LOG_JAPAN_CPI has a unit root 

        t-Statistic Prob.* 
     Augmented Dickey-Fuller test statistic -8.841465 0.0000 

Testcriticalvalues:   -3.486064  
   -2.885863  
   -2.579818  

 

In this case we reject the null hypothesis of non-stationarity for log first differences Japan 

consumer price index since Prob is less than 5% (0.0000) 

 

Figure 4 
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As we can see in the diagram, consumer price index in levels in non-stationary but in the log first 

differences is stationary.  

 

In table 14, we examine the null-hypothesis for the industrial production in Japan. The null-

hypothesis is not rejected as Prob is higher than 10% (0.2817) 

 

 

Table 15 
Augmented Dickey-Fuller Test (monthly data January 2004- 2014) 

 
Null Hypothesis: JAPAN_IND_PROD has a unit root 

             t-Statistic Prob.* 
          Augmented Dickey-Fuller test statistic -2.011374 0.2817 

Testcriticalvalues:   -3.486551  
   -2.886074  
   -2.579931  
     .  

The null-hypothesis is not rejected as Prob is higher than 10% (0.2817) 

 

As we can see below, for the first differences of the industrial production we reject the null-

hypothesis of non-stationary and we assume that the variable is stationary. 

 

 

Table 16  
Augmented Dickey-Fuller Test (monthly data January 2004- 2014) 

  
Null Hypothesis: LOG_JAPAN_IP has a unit root  

        t-Statistic Prob.* 
Augmented Dickey-Fuller test statistic -8.387762 0.0000 
Testcriticalvalues:   -3.486551  

   -2.886074  
   -2.579931  
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Figure 5 

  

 

The diagrams confirm the results for non- stationarity in levels and stationarity in log first 

differences. 

In the following table we examine the null hypothesis of non- stationarity for the money supply 

(M2) in  levels: 

Table 17  
Augmented Dickey-Fuller Test (monthly data January 2004- 2014) 

  
Null Hypothesis: JAPAN_M2 has a unit root  

        t-Statistic Prob.* 
     Augmented Dickey-Fuller test statistic 4.698857 1.0000 

Testcriticalvalues:   -3.485586  
   -2.885654  
   -2.579708  
           

Since Prob is higher than 10% (1.0000) we cannot regect the null hypothesis of non stationarity 
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Table 18  
Augmented Dickey-Fuller Test (monthly data January 2004- 2014) 

  
Null Hypothesis: LOG_JAPAN_M2 has a unit root  

   t-Statistic Prob.* 
Augmented Dickey-Fuller test statistic -10.12928 0.0000 
Testcriticalvalues:   -3.486064  

   -2.885863  
   -2.579818  

 

In this case we reject the null hypothesis of non-stationarity for log first differences Japan 

consumer price index since Prob is less than 5% (0.0000) 

Figure 6 

 

 

The above are confirmed by observing the above diagram which shows stationarity for the log 

first diferences 

 

The last macroeconomic variable we examine is the 12 month rate. The following table examines 

the null hypothesis of non- stationarity for the 12 month rate in levels: 

 
 
Table 19  
Augmented Dickey-Fuller Test (monthly data January 2004- 2014) 

  
Null Hypothesis: JAPAN_RATE has a unit root  
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   t-Statistic Prob.* 
     Augmented Dickey-Fuller test statistic -1.151354 0.6936 

Testcriticalvalues:   -3.485586  
   -2.885654  
   -2.579708  

 

In levels we cannot regect the null hypothesis since prob is 0.6936. 

The following table examines the null hypothesis of non- stationarity for the 12 month rate in 
Log first diferences: 

Table 20 

Augmented Dickey-Fuller Test (monthly data January 2004- 2014) 
 
 

Null Hypothesis: LOG_JAPAN_RATE has a unit root 
             t-Statistic Prob.* 
          Augmented Dickey-Fuller test statistic -4.916506 0.0001 

Testcriticalvalues:   -3.487046  
   -2.886290  
   -2.580046  

 

Since Prob is less than 5%, we reject the null hypothesis of non-stationarity for log first 

differences of 12 month interest rate. 

 

Figure 20 
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In the same way we examine the same macroeconomic variable for United States as we need to 

use stationary information to perform our next test of longstanding relations between stock price, 

exchange rates and macroeconomic variables. 

Applying the same rules for United States economy, as shown in the following tables the null 

hypothesis of non- stationarity is not rejected for the net series because all the Prob. are higher 

than 10% which is the maximum acceptable level of significance. In contrast all the Prob. are 

lower than 5%concerning the log first differences of the series. Hence these are stationary since 

the null Hypothesis is rejected. 

The following table refers to consumer price index in US: 

 

Table 21  
Augmented Dickey-Fuller Test (monthly data January 2004- 2014) 

  
Null Hypothesis: US_CPI has a unit root  

             t-Statistic Prob.* 
          Augmented Dickey-Fuller test statistic -0.938510 0.7728 

Testcriticalvalues:   -3.486551  
   -2.886074  
   -2.579931  
           

the null hypothesis of non- stationarity is not rejected for the net series as the Prob. is higher than 

10% (0.7728) 

 

Table 22  
Augmented Dickey-Fuller Test (monthly data January 2004- 2014) 

  
Null Hypothesis: LOG_US_CPI has a unit root  

             t-Statistic Prob.* 
          Augmented Dickey-Fuller test statistic -6.868595 0.0000 

Testcriticalvalues:   -3.486551  
   -2.886074  
   -2.579931  
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For the log first differences we reject the null hypothesis and we have stationarity (Prob. 0.0000). 

These are shown in the following diagram. 

 

 

Figure 21 

 

 

In Table 21 the null hypothesis of non-stationarity cannot be rejected for the series of industrial 
production: 

Table 21  
Augmented Dickey-Fuller Test (monthly data January 2004- 2014) 

  
Null Hypothesis: US_INDEX has a unit root  

             t-Statistic Prob.* 
          Augmented Dickey-Fuller test statistic -2.489772 0.1207 

Testcriticalvalues:   -3.490210  
   -2.887665  
   -2.580778  

 

We reject the null hypothesis of non stationarity for the log first differences of industrial 

production since the prob. is 0.0000. 

Table 22 
Augmented Dickey-Fuller Test (monthly data January 2004- 2014) 
 
Null Hypothesis: D(LOG_US_INDEX) has a unit root 
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             t-Statistic Prob.* 
          Augmented Dickey-Fuller test statistic -11.69616 0.0000 

Testcriticalvalues:   -3.490210  
   -2.887665  
   -2.580778  
      

 

Figure 22 

 

The diagrammatic illustration confirms all the above as we can observe stationarity for the log 

first differences and not stationarity for the series of industrial production 

The next macroeconomic variable we examine is the money supply. As we can see, we have 

stationarity for the log first differences as the prob. is 0.0000 

 

Table 23  
Augmented Dickey-Fuller Test (monthly data January 2004- 2014) 
  
Null Hypothesis: US_M2 has a unit root  

             t-Statistic Prob.* 
          Augmented Dickey-Fuller test statistic 2.189290 0.9999 

Testcriticalvalues:   -3.488585  
   -2.886959  
   -2.580402  
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Table 24  
Augmented Dickey-Fuller Test (monthly data January 2004- 2014) 
  
Null Hypothesis: LOG_US_M2 has a unit root  

             t-Statistic Prob.* 
          Augmented Dickey-Fuller test statistic -7.632264 0.0000 

Testcriticalvalues:   -3.488585  
   -2.886959  
   -2.580402  
      

Figure 23 

 

In table 25 we examine the 12 months rate. For the series we cannot reject the null hypothesis of 

non stationarity but it is rejected for the log first differences. 

Table 25  
Augmented Dickey-Fuller Test (monthly data January 2004- 2014) 
  
Null Hypothesis: US_RATE has a unit root  

             t-Statistic Prob.* 
          Augmented Dickey-Fuller test statistic -1.210507 0.6683 

Testcriticalvalues:   -3.487046  
   -2.886290  
   -2.580046  

 

Table 26  
Augmented Dickey-Fuller Test (monthly data January 2004- 2014)  
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Null Hypothesis: LOG_US_RATE has a unit root  

             t-Statistic Prob.* 
          Augmented Dickey-Fuller test statistic -10.10672 0.0000 

Testcritical values:   -3.486064  
   -2.885863  
   -2.579818  

 

Figure 23 

 

 

 

The analysis continues with the regression analysis, where, as dependent variable we use the 

value of the stock index (Dow_Jones and Nikkie) for America and Japan respectively. As 

independent variables we use the four macroeconomic indicators (CPI, M2, INDEX and Rate) 

and the rate parity (USD) between the countries. All our data must be stationary so we use the 

log first differences. 

We examine two different periods in order to see if the relations changes in the period of crisis. 

More specific, the results are shown in the following tables. Table 27 presents OLS regression 

estimations for United States. 
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Table 27 
Least Square method- dependentVariable: 
LOG_DJ (monthly data January 2004- 2014) 
   

   
Variable Coefficient Prob. 

   
   

LOG_USD_JPY 0.209287 0.1471 
LOG_US_CPI -0.174942 0.8398 

LOG_US_INDEX 0.532545 0.2866 
LOG_US_M2 -1.310686 0.2172 

LOG_US_RATE -0.013245 0.2197 
C 0.004199 0.1658 
   
   

R-squared 0.073316 
   
 
 

  
 

Table 28 
Least Square method-dependentVariable: 
LOG_DJ (monthly data January 2008- 2014) 

Variable Coefficient Prob.   

LOG_USD_JPY 0.116456 0.5751 

LOG_US_CPI -0.038455 0.9777 

LOG_US_INDEX 0.632436 0.3498 

LOG_US_M2 -1.925327 0.1731 

LOG_US_RATE -0.014704 0.2674 

C 0.005210 0.2264 

R-squared 0.089456   
 

From the above we observe that the Dow Jones index is not predicted from these macroeconomic 

variables, since none of them is statistical significant. (All prob. are higher than 10%) in the 

period of financial crisis. There is no significance also between the exchange rate and the stock 
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price. Since the R-squared is very low, we presume that none of these variables is capable to 

affect the stock price in United States during the period 2004-2014. The model does not work 

satisfactory for United States. 

 

In the following table, we examine the significance of the exchange rate and the macroeconomic 

indicators for Japan. 

Table 29 

Least Square method- dependentVariable: LOG_NIKKIE (monthly 

data January 2004- 2014) 
   
   

Variable Coefficient Prob.   

   
   

LOG_USD_JPY 1.155284 0.0000 

LOG_JAPAN_CPI -4.854711 0.0025 

LOG_JAPAN_IP -0.017242 0.8144 

LOG_JAPAN_M2 1.773296 0.4887 

LOG_JAPAN_RATE 1.50E-05 0.9986 

C -0.000373 0.8982 

R-squared0.376046   

   
 

From the above we could say that Nikkie is an index that can be predicted by some 

macroeconomic variables. More specific the usd/jpy exchange rate has a positive and significant 

effect (prob = 0.0000 <0.05).  

 

 

 

Table 30 
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Least Square method- dependentVariable: LOG_NIKKIE (monthly 

data January 2008- 2014) 
   Variable Coefficient Prob.   

LOG_USD_JPY 1.110741 0.0000 

LOG_JAPAN_CPI -6.767669 0.0038 

LOG_JAPAN_IP -0.001122 0.9896 

LOG_JAPAN_M2 1.978274 0.5709 

LOG_JAPAN_RATE 0.015758 0.5354 

C -0.001440 0.7495 

R-squared 0.391382  

 

The results does not change in the period of crises where this variables are also statistical 

significant (prob. = 0.0000 and prob. = 0.0038 accordingly).  

We find a positive and significant relationship between exchange rate and stock prices. This 

finding is in line Rad, (2011) whose results showed a weak relationship between the market and 

exchange rates and Richards and Evans, (2009) who also found a strong positive relationship 

between the two variables in Australia. Abraham, (2010) also reports a positive but not 

significant relationship between stock market returns and exchange rates in short run, while in 

the long run, the relationship was not significant.  

The exchange rate indicates the movement of a currency as thus affecting macroeconomic 

brokerage returns. The devaluation of the domestic currency makes imports more expensive in 

compared to exports. Import companies increase the cost their production, part of which they can 

pass on to final consumer due to market competition. This has thus reducing corporate profits 

and the consequent reduction stock price. The Adler and Dumas (1984) find that even the 

companies whose activities are affected by local exchange rates, when prices of raw materials 

increased by changes in the domestic currency. However, research of Solnik (1987) results in the 

lack of a significant correlation between exchange rate and stock prices. Also, some researchers 

argue that the devaluation increases exports and stock prices respectively. The Luetherman 

(1991) concluded that the devaluation of domestic currency did not yield comparative advantage 

to local businesses. The Mukherjee and Naka (1995), also gave a positive relationship between 
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the exchange rate and prices in the stock markets of Japan and Indonesia, both markets with 

large export advantage. 

Also important macroeconomic factor in shaping stock returns is inflation, namely the Consumer 

Price Index CPI index, seems to have a negative significant effect (prob. = 0.0025<0.05).This is 

in line with economic theory which stipulates a negative impact of inflation on stock market 

returns. The result confirms Reddy (2012) who found a negative impact of inflation in India, as 

well as Bordo et al. (2008) who found that inflation have large negative impact on stock market 

conditions in the United States. The main cause is that negative relationship between inflation 

and stock returns with main cause risk taking for future earnings, because of increased 

production costs. 

Estimations show that Money Supply (M2) is not an important determinant of the variations in 

the stock returns. The variable is not significant at 5% level of significance, so we have a 

positive but no significant relationship. This finding contradicts with the previous evidence of a 

positive and significant linkage between money supply and stock returns Maysami et al. (2004). 

This is also in consistence with the theory since an increase in money means that money demand 

is increasing which is a signal of an increase in economic activity. This increase in economic 

activity implies higher cash flows, which causes stock prices to rise. The stimulated economy 

leads to greater credit being available to firms to expand production and then increases sale 

resulting in increased earnings for firms which results in better dividend payments for firms 

leading to an increase in the price of stocks. 

We also establish that industrial production rate is not significant in explaining stock market 

returns since the variables are not significant at 5% level of significance. This comes in contrast 

with Nasseh and Strauss (2000) who examine the way in which stock prices are affected by the 

Industrial production in six European countries and he detected a positive relationship due to the 

fact that the increase in the actual economy leads to higher future cash flows and the expected 

future dividends. Similar results concludes and McMillan (2005) for the US market. 

 

We also establish that interest rate is not significant in explaining stock market returns since the 

variables are not significant at 5% level of significance. The theory suggests a negative 

relationship with the empirical studies have led to ambiguous results.  
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6. Conclusions 
 

In this thesis we examine the existence of long run relationship between stock prices and 

exchange rates in USA and Japan during the last ten years (June 2004 – June 2014). This is 

performed between Dow Jones index, Nikkie index and the usd/jpy exchange rate, under a strict 

methodological frame. For this scope use the LS model in order to estimate a linear regression, in 

order to detect any form of long – run relationship. On the basis of this process is proved that 

stock price movements drive exchange rate movements in Japan but no in USA. 

We also detected an unidirectional causal relationship from Nikkei to dollar- japanese yen in the 

short run. In the long run we detected a positive relationship between stock price and exchange 

rates. On the other hand, consumer price index in Japan seems to have a significant negative 

effect in stock price and as a result a change in the one variable will cause a negative change on 

the other. 

For further research some other macroeconomic variables would provide more information about 

the stock market returns in economic activity relationship. The inclusion of other 

macroeconomic variables in the model provides an avenue for future research. Further, a more 

consistent estimate of the effects of macroeconomic variables on stock market returns could be 

attained especially for United States where this model does not seem to work properly. 
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