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Abstract 

This study aims to examine the effect of the macroeconomic variables on the stock market price 

index from Germany and Portugal, using the OLS regression model and quarterly data from 

2000(Q1) to 2011(Q4). The group of the macroeconomic variables used in this study is composed 

by GDP, consumer price index, long term domestic interest rate, exchange rate, and by the ratio of 

government deficit, tax revenue, net lending or borrowing of an economy and gross fixed capital 

formation, to GDP. In addition to the macroeconomic variables presented, we also consider the 

Dow Jones Industrial Average price index and the US long term interest rate. 

Considering all the explanatory variables on the regression model, we found that both stock 

markets analyzed are positively influenced by Dow Jones return and US long term interest rate 

change, and negatively affected by the depreciation of the exchange rate. Germany stock return is 

positively affected by the domestic long run interest rate change. In regards to the Portugal stock 

return, it is positively influenced by the GDP growth rate and negatively affected by the growth 

rate of the consumer price index.  

Concerning the policy implication, to promote a robust stock market, the authorities are expected 

to manage the domestic interest rate, pursue or sustain the economic growth, the currency 

appreciation, a low inflation rate and monitor the external factor. 

 

Keywords: stock market price index; macroeconomic variables; GDP; long term interest rate; 

exchange rate; foreign stock market price index and interest rate; OLS.  
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Resumo 

Este estudo tem como objetivo analisar o efeito das variáveis macroeconómicas no índice de preço 

do mercado das ações da Alemanha e Portugal, empregando o modelo de regressão OLS e 

variáveis trimestrais de 2000(T1) a 2011(T4). O grupo das variáveis macroeconómicas é composta 

pelo PIB, índice de preço do consumidor, taxa de juro interna a longo prazo, taxa de câmbio, e 

pela percentagem do défice do governo, receita fiscal, capacidade líquida de financiamento da 

economia e da formação bruta do capital fixo, em relação ao PIB. Para além das variáveis 

previamente mencionadas, também consideramos como variáveis explicativas o índice da Dow 

Jones Industrial Average e a taxa de juro dos Estados Unidos de América a longo prazo.  

Considerando as variáveis exógenas do modelo, deparamos que ambos os mercados das ações 

considerados neste estudo são afetados positivamente pelo índice de Dow Jones e pela taxa de juro 

dos Estados Unidos a longo prazo, e negativamente afetados pela depreciação da taxa de câmbio. 

O retorno do mercado Alemã é positivamente afetado pelo aumento da taxa de juro interna. Em 

relação ao retorno do mercado Português, este é afetado positivamente pela taxa de crescimento 

do PIB e negativamente afetado pelo crescimento do índice de preço do consumidor.  

No que concerne às implicações nas políticas adotadas pelas autoridades, no intuito de promover 

um mercado robusto, as autoridades devem gerir a taxa de juro, assegurar o crescimento 

económico, a apreciação da taxa de câmbio, uma baixa taxa de inflação e acompanhar o 

comportamento dos fatores externos. 

Palavras-chaves: índice de preço do mercado das ações; variáveis macroeconómicas; PIB; taxa 

de juro a longo prazo; taxa de câmbio; índice de preço do mercado das ações e taxa de juro a longo 

prazo estrangeiro; OLS.   
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1. Introduction 

The relation between the financial market performance and the economic activity level has been 

an appealed investigation subject for many authors over the past years. However, none of these 

authors argue that this relation is entirely in one direction. Some authors found that the financial 

market development affects the key  macroeconomic variables that define the economic activity 

level, on the other side, another authors suggest that the performance of the financial market is 

affected by these variables, since the expectation about the investors return is reflected by the level 

of the economic activity.  

Given the two causality direction possibilities presented, the primary objective of this study is to 

analyze how the relevant macroeconomic variables affect the financial market performance. We 

define macroeconomic variables as variables that describe the performance, the structure of an 

economy, and therefore these variables allow the gauging of the economic growth level. In 

addition to the macroeconomic variables of the economies to be considered, we also include a 

foreign stock market index and a foreign long term interest rate on the group of the exogenous 

variables, due to the strong correlation between the international markets and economies. 

Financial market is a wide term used to define any marketplace where buyers and sellers participate 

in the trade of equities, bonds, derivatives and currencies.  In this study, in order to make the 

desired analysis, we choose to consider only a part of this broad market.  As a proxy for the 

financial market, we choose to use a stock market index of the countries to be studied. The stock 

market is a market where the equity, long term financial fund is raised.  

As we presume that the growth level of the economy affects the stock market performance, it is 

expected that the stock market index from economies with different growth level presents different 
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level of development and consequently react differently to the national macroeconomic variables, 

foreign market and economic variables. Hence, we decided to apply this study on two stock market 

indexes from two economies with different growth level. The stock market indexes to be 

considered in this study are from Germany and Portugal. Germany is known to be the largest 

economy in Europe, the fourth largest economy in the world, when considering the nominal GDP, 

and the third largest exporter. Whereas, Portugal is the forty fifth largest economy in the world, 

considering the nominal GDP, and the fifty sixth largest exporter.1 

The explanatory variables group of this study is composed by the macroeconomic variables, and 

by some foreign market and economy variables. To study the effect of this group of variables on 

the respective stock market price index, there are some regression models that may be adopted. 

Some of these methodologies that may be used by the authors to find the effect of the exogenous 

variables on the stock market price index can be found on the next section while the different 

studies are being presented. In this study, in order to accomplish the objective previously 

mentioned, we opted to use the OLS regression model as there is no evidence of presence of 

conditional heteroskedasticity. Conditional heteroskedasticity use to be noted when we are 

working with high frequency data, as we are working with quarterly data, the possibility of 

presence of conditional heteroskedasticity is relatively low. 

Economic agents use the information available to form their expectation of future returns from 

holding financial securities. According to the efficient market hypothesis, all the relevant 

information about the changes on the macroeconomic variables are reflected on the stock prices.  

Thus, testing the effect of macroeconomic variables on the stock market performance could help 

____________________________________ 

1According to the ranking list by countries exports and nominal GDP ranking available in the Indexmundi and World Bank website, 

respectively.  
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the authorities to have more transparent idea how the policies adopted can affect the stock market 

price and in turn, how they may contribute to the stock market development. 

The remainder of this study is organized in the following manner. In section 2 we perform the 

literature review by presenting some of the works that are dedicated to find the relation between 

stock market and the economy growth level. On the first sub-section we present the studies done 

by the analyst that studied the effect of the stock market development on the economic growth 

level, and on the second sub-section the opposite causality direction. In section 3 we present the 

theoretical approach of the model and variables to be used in this study. In section 4 we present 

the empirical methodology and the descriptive statistic of the data. In section 5 we present the 

results found with the application of the method previously mentioned. Finally, in section 6, we 

conclude our study, and discuss the results and the limitations found.    
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2. Literature review 

Some authors test the effect of the stock market development on the economic growth, and others 

opt to test the effect of the economic growth level on the stock market performance. In general, a 

stock market reflects a country economic activity. On the other side, we cannot deny the fact that 

the stock market also affects the economic activity level.  

Given the fact that both stock market and economic activity have significant impact on the 

performance of each other, the studies that discuss the relation between the financial and economic 

features may be allocated in two different groups, according to the causality direction assumed. 

2.1. Stock market performance effect on the economic growth level 

We start to present some of the studies that considered that the macroeconomic variables are 

endogenous, i.e., these authors discussed the effect of the financial features on the economic 

activity.  

Levine and Zervos (1998) studied the relation between the stock market, banks, and the economic 

growth. In this study, they concluded that the stock market liquidity and banking development are 

both positively correlated with the rates of economic growth, capital accumulation and 

productivity growth. They also found that financial factors are an integral part of economic growth 

process.  

Arestis et al (2001) studied the relation between the stock market development and economic 

growth. He concluded that the stock market contribution to output growth is smaller than the 

contribution of the bank system. Although in some countries, both the stock market and the bank 

system had made an important contribution to the output growth. 
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Duca (2007) studied the relationship between the stock market and the economy activity. In his 

study he found a unidirectional causality between GDP and stock prices, defending that the level 

of an economic activity depends on the stock market and other variables.  

Demirguc-Kunt et al (2011) took a different approach concerning the effects of stock markets and 

bank on the economic growth. Instead of examine the relation between them, the authors have 

analysed the importance of banks and stock market development during the process of economic 

growth and the association of the financial structure and economic growth. This study allowed 

them to conclude that the bank system and the stock markets development are both important to 

the economic growth, but the sensitivity of the economic output growth to changes in banks has a 

tendency to decline, while this sensitivity to changes in stock market development tends to increase 

as the economy grows. So, they concluded that the stock market development affects more the 

economy with a higher growth level.  

Adampoulos (2012) studied the relation between the financial development and the economic 

growth for 15 European Union member-states, and he concluded that stock and credit market, and 

industrial production development have a positive effect on the economic growth for some 

countries. The extent of the effect of the bank and stock market development on the economic 

growth differs between the economies.   

   2.2 Economic growth effect on the stock market performance 

After presenting some studies that are concerned to examine the effects of the stock markets on 

the economic growth, we present another set of studies that considered the stock market return as 

an endogenous variable. As we intend to analyse the impact of the economic growth, measured by 
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the macroeconomic variables, on the stock market indexes, we emphasize the works that study the 

effect of the macroeconomic variables on the stock market performance. 

The macroeconomics variables that are most used by the authors interested in finding the effects 

of the economy on the stock market performance are the inflation rate, interest rate, exchange rate, 

GDP or the real GDP growth rate, the ratio of the government deficit and the money supply to 

GDP. 

Abdullah and Hayworth (1993) employed Granger causality tests and examined how the set of the 

macroeconomic variables previously presented explain monthly stock returns fluctuations. On this 

study, the authors have rejected that the stock prices are exogenous. Using Granger causality, he 

found that budget deficits, long-term interest rates, and money growth are Granger causal to the 

stock prices. Regarding to the sign of these variables effect, he concluded that the inflation affect 

positively the stock return, contrary to the budget deficits and long-term interest rate that appear 

to have a negative effect on the stock return.  

In addition to the macroeconomic variables mentioned, Christopher et al (2006), Rufus (2007) and 

Kuwornu (2011) also considered the domestic oil price as one of the variables that affect the stock 

market performance. Christopher et al (2006) observed the effects of the inflation rate, short and 

long term interest rate, exchange rate, GDP, money supply and the domestic retail oil price on New 

Zealand stock index. In this study, the author has argued that the New Zealand stock index might 

be explained by the long and short run interest rate, money offer and GDP. In this case, the 

investors should pay more attention to the last macroeconomic variables mentioned, so as to decide 

whether to invest or not, than the inflation and exchange rate. Using the Johansen test, the vector 

error correction model presented by Johansen (Johansen 1991), Rufus (2007) examined the 
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relationship between several macroeconomic variables and the Nigerian Stock Exchange. The 

model adopted by the author allowed him to conclude that the exchange rate has a negative impact 

on the stock price, while the inflation, money supply, oil price and interest rate have a positive 

effect on the stock market considered. Kuwornu (2011) also considered the macroeconomic 

variables previously mentioned to study the effect of the economy on the Ghana stock market 

return. Based on the maximum likelihood estimation procedure adopted to establish the 

relationship between the macroeconomic variables and stock market returns, the author has 

concluded that the consumer price index has a significant positive effect on the stock market 

returns, while the exchange rate and Treasury bill negatively affect the stock market return. 

Nai-Fu Chen et al (1986) and Humpe and Macmillan (2007) used the industrial production, instead 

of real GDP growth rate, as one of the macroeconomics variables that specifies the economic 

growth level. Nai-Fu Chen et al (1986) tested whether the spread between long and short term 

interest rate, expected and unexpected inflation, industrial production and the spread between high 

and low-grade bonds affect the stock market returns. Within the variables previously presented, 

the authors had concluded that industrial production, changes in risk premium, unexpected and 

expected inflation are the source of the systematic asset risk, and therefore, these are the 

macroeconomic variables that affect the asset pricing. Humpe and Macmillan (2007) studied how 

some macroeconomic variables influence the stock prices in the US and Japan. They found that 

the US stock prices are positively correlated to the industrial production and negatively correlated 

to the consumer index and long term interest rate. However, the Japanese stock price is positively 

related to the industrial production and negatively related to the money supply.  

Darrat (1990), Huybens and Smith (1999), Alam and Uddin (2009), Rahman and Uddin (2009) 

are examples of some authors that, instead of considering several macroeconomic variables, 
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decided to give more emphasis to a particular variable and study how the variable considered relate 

with the financial market. Darrat (1990) studied if changes of Canadian stock returns are caused 

by a set of economic variables, giving more emphasis to the monetary base and fiscal deficits. The 

author has concluded that expansionary fiscal policy depresses the stock prices. And he suggested 

that, the Canadian stock is not a good hedge against inflation, as the inflation has a negative impact 

on the stock market. Huybens and Smith (1999) examined the relation between the stock market 

and the real activity, giving a particular emphasis to the inflation. In this study, the authors 

concluded that the equity markets and the real activity are strongly positively correlated. Regarding 

the inflation, they found that the inflation and financial system are strongly negatively correlated 

as the inflation has a negative impact on the equity returns. The authors also defended that, after 

the inflation exceeds some critical level, the empirical relationship between the inflation and the 

stock market flattens substantially. Alam and Uddin (2009) considered the interest rate as one of 

the most important macroeconomic variables, as it is directly related to the economic growth. He 

examined the relationship between the interest rate and the stock index from fifteen developed and 

developing countries. The result of this study showed a significant negative relationship between 

the interest rate and stock price. Thus, the author defended that the stock exchange will benefit if 

the interest rate is controlled in the countries considered on this study. Rahman and Uddin (2009) 

investigated the relationship between the stock prices and exchange rates in Bangladesh, India and 

Pakistan. Applying the Johansen procedure to test the possibility of cointegrating relationship 

between the variables, they concluded that there is no cointegrating relationship between the stock 

prices and exchange rate. The authors also used the Granger causality test, and they found that 

there is no causal relationship between the stock prices and exchange rate, so the market 

participants cannot use the information of one market to improve the forecast of another market. 
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Concerning the long-run relationship between the macroeconomic variables and the stock price, 

Ramin et al (2004) found that there is a significant positive long-run relationship between the 

inflation rate, level of real economic activity, short-term interest rate, exchange rate, money supply 

and Singapore stock returns. He also found a significant negative relationship between long-term 

interest rate and stock return. Abdul (2008) also studied whether there is a long-run interaction 

between macroeconomics variables and the stock prices in Pakistan, and he found the same result 

reached by Asaolu and Ogunmuyiwa (2011). Abdul (2008) examined, using the Granger causality, 

the short-run and long-run relationship between macroeconomic variables and stock prices in 

Pakistan. The macroeconomic variables considered in this study are the consumer prices, industrial 

production, exchange rate and the market interest rate. The author found that there is evidence of 

long-run relationship between the macroeconomic variables mentioned and the Pakistan stock 

market. This relationship is supported by the hypothesis that the health of stock market results 

from the improvement in the health of economy. Concerning the short-run interaction between 

stock prices and the macroeconomic variables, the author has concluded that the macroeconomic 

variables, beside the interest rate, are unrelated with the stock market in the short-run. Using the 

Granger causality, Error Correction Model and the Johansen Co-integration test, Asaolu and 

Ogunmuyiwa (2011) also committed to examine whether macroeconomic variables explained 

Nigeria stock market movements. The Johansen Co-integration test affirmed that there is a long 

run relationship between average share price and the macroeconomic variables. The Error 

Correction Model test revealed that around 60% of the variations in the stock prices are explained 

by the macroeconomic variables. 

Besides the influence of the national economy characteristics, the impact of the foreign economy 

on the stock market has grown very fast as Lane and Milesi-Ferretti (2003) have argued. 
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Additionally, the importance of foreign direct investment has increased relative to the international 

debt stocks. Moldovan and Medrega (2011) also have argued that as capital markets connections 

has intensified, these markets tend to move in the same direction. They also defended that the 

correlation between the world stock market becomes stronger when period of recession occurs. 

Somehow, the performance of the stock market is significantly affected by the performance of 

foreign stock market. Because of this, Chancharat et al (2007) and Hsing (2011) thought that it 

was convenient to include, in addition to the macroeconomics variable, variables that represent the 

foreign stock market and economy. Using the GARCH-M model, Chancharat et al (2007) 

examined how several stock market and macroeconomic variables influenced Thai stock market 

returns. The authors have concluded that the Thai stock market is strongly influenced by the 

performance of the neighbouring countries’ stock markets in opposite of markets outside the region 

that have no immediate impact on Thai market. Hsing (2011) studied the relationship between 

several economies and their stock market performance. Adopting the GARCH model, Hsing 

examined on his studies of 2011a, 2011b, 2011c, 2011d and 2011e the relation between the 

macroeconomic variables of BRICS countries, Bulgaria, Hungary, Czech Republic, United States 

and the stock market of each of these countries. 

For all the countries mentioned, the author found that the real GDP growth rate, a lower 

government deficit to GDP, a higher ratio of M3 to GDP, a lower domestic real interest rate 

contribute to help all of these stock market performance, except for US stock market that doesn’t 

respond positively to a higher ratio of M3 to GDP. On the other side, the stock market indexes of 

the countries studied are negatively related to the real interest rate, the expected inflation rate and 

the government bond yield in the euro area. As for the foreign market, a higher U.S stock price 

would contribute to help the South Africa and Bulgarian stock market, the Hungary’s and Czech 
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Republic stock index are positively correlated to the German stock market index, and the US stock 

market is positively associated with the UK stock market index. Based on the result of these studies 

he concluded that, in order to promote the stock market, the authorities are expected to pursue a 

strong economic growth, fiscal discipline, a higher ratio of the money supply to GDP, a lower real 

interest rate, a lower inflation rate and they also need to monitor the development in the world 

financial market since they affect the domestic stock market index. 

After presenting some studies that explored the relation between the stock market price index and 

the economic growth level, we proceed by presenting, on the next sections, the theoretical 

approach of the model and variables to be used and the empirical application focusing on the 

analysis of the effect of the economic activity level on the stock market performance in two 

countries with different levels of economic growth: Germany and Portugal.  

On the next section we will present the variables and the model that we will use in order to 

accomplish the objective previously mentioned as well as the reason why we are using these 

variables and their expected effect on the stock market.  
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3. Theoretical model and variables   

Based on the results of the researches previously presented, coupled with some financial theories, 

this study hypothesizes a certain relationship between the GDP, consumer price index, domestic 

long term interest rate, exchange rate, government deficit to GDP ratio, tax revenue to GDP ratio, 

net lending or borrowing of an economy to GDP ratio, foreign stock market price index, foreign 

long term interest rate and the ratio of gross fixed capital formation to GDP, with the stock market 

price index.  

Extending the Hsing model, model presented on his studies from 2011 cited on the last section, by 

introducing the economic net lending, or borrowing in case the net lending is negative, and gross 

fixed capital formation, as percentage of GDP, we define the stock market price index of the 

country i at a certain time, t, by the following model:  

SM it = β0+β1Yit + β2CPI 
it + β3 Rit + β4 EXit + β5 DFit + β6 Tit + β7 NLit + β8 DJit + β9 Bit + 

 β10 GFCFit  + ɛit             (1) 

SM = stock market price index  

Y = gross domestic product 

CPI = consumer price index 

R = domestic long term interest rate 

EX = exchange rate 

DF = ratio of government deficit to GDP 

T = ratio of tax revenue to GDP 
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NL = ratio of an economy net lending or borrowing to GDP 

DJ = foreign stock market index 

B = US long term interest rate 

GFCF = ratio of gross fixed capital formation to GDP 

3.1 Explanatory variables and assumptions 

3.1.1 Gross domestic product 

The GDP level affects the stock market price index in several ways by affecting the future cash 

flows of the companies. An increase of the GDP indicates an improvement of the economy’s 

health, increase the consumer purchase power, economic opportunities for the firms and corporate 

profit, and consequently tends to boost the investment. Therefore, we expect a positive relation 

between the GDP growth and the stock market performance. (Oskooe, 2010; Hsing 2011a). 

3.1.2 Consumer price index 

The inflation rate measures the change in the consumer price index. An increase of the inflation 

rate leads to an increase of the interest rate and hence the discount rate. Affecting the discount rate, 

the inflation rate affects the expected cash flow and in turn, the asset price.  Based on the results 

of some studies, the stock market does not present as a good hedge for the inflation rate as they 

are negatively correlated. So we expect that the inflation rate affects negatively the stock market 

return. (Solnik, 1983; Darrat, 1990; Huybens and Smith, 1999).  
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3.1.3 Interest rate 

The long term government bond yield states the market risk free rate, the additional investment 

risk depends on the investment risk level, so a change in the government bond yield is positively 

correlated with the discount rate. The interest rate behaviour is one of the determinants of the 

investors’ investment decision as it states the cost of the investment and it can also affect the 

investment profit. By negatively affecting the investors borrowing cost and in turn the investment 

profit, we presume that the interest rate also has a similar effect on the stock market price. 

3.1.4 Exchange rate 

The increase of the world trade and capital movements, turn the exchange rate volatility an 

important determinant of the companies’ financial performance. A decrease of the firms’ cash flow 

that decreases the companies’ profit and in turn the stock price, may be due to the loss of 

competitiveness in the international market caused by an appreciation of the exchange rate or to 

an increase of the import cost and reduction of capital inflow due to the depreciation of the 

exchange rate. Therefore, the relation between the stock market price index and the exchange rate 

is unclear. (Srivastav et al, 2010; Hsing, 2011). 

3.1.5 Ratio of Government deficit and tax revenue to GDP 

By practicing the fiscal policy, the government decides how much and in what to spend, and how 

to finance its spending. The government tax revenue increase is due to the tax rate growth or to 

the increase of the taxpayers’ wealth that is followed by the GDP growth. As the tax rate variation 

is responsible for the significant variation of the government tax revenue to GDP ratio, we presume 

that an increase of this ratio negatively impacts the stock market, as the increase of the tax rate has 

a negative impact over the investors cost. Regarding the effect of the government deficit to GDP 
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ratio on the stock price index, an increase of the government deficit that contributes positively to 

the economic transformation, positively affects the stock price. As we are working with ratio to 

GDP, is expected that an increase of this ratio due to an increase of deficit that is not followed to 

an increase of GDP, affects negatively the stock return. (Bekhet and Othman, 2012).  

3.1.6 Net lending 

Beside the government deficit, we also consider the economy total net lending that comprises the 

excess of financial resource that all institutional sectors have available to offer to the rest of the 

world or borrow in case the net lending is negative. As an excess of financial resource indicates a 

good health of the companies, we expect a positive relation between the net lending to GDP ratio 

and the stock market price index, and in turn a negative effect of the net borrowing to GDP ratio 

on the stock market return. 

3.1.7 Foreign stock market index 

In order to study the effect of a foreign stock market index on the domestic stock market indexes 

to be studied, we decide to consider the Dow Jones Industrial Average index. The Dow Jones 

Industrial Average price index is an average of 30 stocks found on the New York Stock Exchange 

and the Nasdaq. As the Dow Jones index is the most cited indicator of the market behaviour, we 

consider the quarterly Dow Jones price index to analyse the impact of the foreign stock market on 

Portugal and Germany stock market price index. As the correlation between the markets is 

increasing with the globalization, we expect that there is a positive relation between the foreign 

and domestic stock market price index. 
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3.1.8 Foreign interest rate 

When the interest rate parity holds, the expected return on domestic assets is equal to the exchange 

rate adjusted to the expected return on the foreign assets, so the investors cannot take advantage 

from opportunities to earn riskless profits from interest rate arbitrage. Interest rate parity has a 

significant implication on international corporate financial decisions and investments. (Horobet et 

al, 2009). A higher foreign interest rate may cause a depreciation of the euro and help the net 

exports and in turn the corporate profit. On the other side, a foreign interest rate higher than the 

domestic interest rate, reduces the capital inflows and the demand for stocks. Therefore, the effect 

of the foreign interest rate on the stock market is unclear. 

3.1.9Gross fixed capital formation 

Fixed asset accumulation can be financed either by borrowing money or by selling bonds and 

equities. In order to finance the asset acquisition, the supply of shares in the market tends to 

increase. In the short run, the gross fixed capital formation to GDP ratio cause a share price decline, 

on the other side, in the long run the share price raise due to the increase of the production. (Ray, 

2012). 
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4. Data and the empirical methodology  

Having presented, on the last section, the theoretical approach of the explanatory variables and 

model to be used in this study, in this section we will present the sample that we will used on the 

empirical analysis as well as the methodology to be used to study the variables properties and the 

relation between them. 

4.1 Data presentation and analysis  

The data set to be used in this study consists in the stock market price indexes and the 

macroeconomic quarterly observations from Germany and Portugal. Moreover, we use the US 

long term interest rate and a foreign stock market price index. Although having daily data for the 

stock market price index, we decide to work with quarterly data because it is the shortest period 

available for most of the macroeconomic variables and allows to have a larger sample. The 

quarterly macroeconomic variables of both countries were obtained from the Eurostat and the 

Organization for Economic Co-operation and Development database. To determine Portugal and 

Germany stock market price index (SM) we use the PSI-20 and DAX price index respectively. 

Regarding the foreign stock market index, we opted to consider the Dow Jones Industrial Average 

price index. The data for these three indexes were obtained from DataStream database. The sample 

includes quarterly data from January 2000 (Q1) to December 2011 (Q4), so it contains 48 

observations. The description and source of the data to be used are presented on the table 1 in the 

appendix. 

 In order to analyse the behaviour of the financial and macroeconomic variables to be used in this 

study, we plot the graphs presented on the figures 1 and 2 and present the tables 2 and 3 with the 

descriptive statistic of these variables, which are in appendix. Observing the graphs on the figures 
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1 and 2, the stock market price indexes of the two countries present a similar behaviour except for 

the last two years of the observations in which the Germany stock market price index presents an 

increasing trend in opposite of Portugal stock market price index. However, according to the table 

2 and 3 Portugal stock price index presents a mean higher than the stock price index from Germany. 

Regarding the macroeconomic variables, observing the figures we noted that Germany always 

present a GDP higher than Portugal on the period observed. The average value for the GDP 

presented on the tables 2 and 3 confirm the prevalence of the Germany GDP over the GDP from 

Portugal. The consumer price index presents a similar behaviour for both countries. Concerning 

the debt of the Government and total economy, Portugal presents higher Government deficit and 

higher total economy net borrowing in percentage of GDP. By observing the figures 1 and 2, 

Germany presents a net lending to GDP for most of the years whereas Portugal always presents a 

negative net lending, as the maximum of the net lending to GDP ratio for the years observed is 

negative. In regards to the long term interest rate, the Germany interest rate presents a similar 

behaviour to US long term interest rate. As for Portugal’s interest rate, for the years observed, it 

presents always a higher interest rate than the Germany. Additionally, observing the tables 2 and 

3, the maximum interest rate from Portugal is significantly higher than the maximum interest rate 

from Germany economy. Finally we observe that Portugal presents a higher ratio of gross fixed 

capital formation to GDP comparing to the ratio from Germany economy.   

4.2 Methodology  

Observing the graphs on the figures 1 and 2 presented on the appendix, we noted that these 

variables present some trend, positive or negative. This trend shows the possible presence of 

variables autocorrelation with their past value, and by observing these figures we can see that there 
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is no constant mean. So the variation of the mean over time and the autocorrelation with the past 

value show the presence of the unit root, which cause these variables to be non-stationary, one of 

the characteristics of the financial times series (Tsay 2005).   

Using the non-stationary time series data in financial models may produce spurious and unreliable 

results. Therefore, the raw data that are non-stationary have to be transformed to the stationary 

data so as to allow a reliable result. So, in order to avoid the non-stationary problem, instead of 

working with the stock market price index and the level of the macroeconomic variables, we opted 

to work with the stock market return and the macroeconomic variables growth rate or changes that 

are variables, adopting a test for the unit root in time series, present to be stationary. Observing the 

figures 3 and 4 in appendix, we can see that the transformed variables, in opposite to the graphs 

on the figures 1 and 2, present no trend and vary around a constant mean, that is zero. 

After presenting the transformed data to be used in this study, we present the equation model to 

study the effect of the macroeconomic variables changes on the stock market return. 

SM1it = β0+β1Y1it + β2CPI1 
it + β3 R1it + β4 EX1it + β5 DF1it + β6 T1it + β7 NL1it + β8 DJ1it +  

 β9 B1it + β10 GFCF1it + ɛit                 (2) 

To make a robust conclusion about these time series stationary property, we adopted the 

Augmented Dickey-Fuller (ADF) test in order to test the unit-root of the transformed variables. 

The optimal lag length is determined based on the lowest value of the Schwarz criterion. The table 

4 and 5 in appendix show the result of the stationary test for the variables employed in this study. 

The conclusion if a variable is or not stationary, is performed comparing the corresponding t-

statistic on the table 4 and 5 with the critical values for the Dickey-Fuller unit root t-test statistic, 

presented on the figure 5 in appendix. According to the results presented on the table 4 and 5 for 
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the t-statistic, we conclude that the variables employed to test the effect of the economic activity 

level on the stock market return are stationary, according to the significant level specified on the 

tables.  

The descriptive statistics of the data employed for Germany and Portugal are presented on the 

tables 1 and 2 respectively, where the sample quarterly means, medians, maximums, minimums 

and standard deviations are presented, and so as the skewness, kurtosis, Jarque Bera and the p-

value. The Germany stock return has a mean of 0.0019 per cent whereas Portugal stock return 

demonstrates a mean of -1.34 per cent. For the volatility of the stock markets return concerned, 

Germany stock market return presents a higher standard deviation comparing to Portugal, 10.51 

per cent against 10.05 per cent. Regarding the macroeconomic variables, comparing the variables 

mean, Germany shows a mean for GDP growth rate equal to 0.3 per cent whereas the Portugal 

economy presents a mean for GDP growth rate of 0.14 per cent, Germany consumer price index 

average growth rate is lower than the average from Portugal, 0.42 per cent against 0.64 per cent. 

Regarding the difference between the average changes of government deficit and the economy net 

lending to GDP ratio of these two countries, Portugal presents a mean for the change of the 

government deficit to GDP ratio equal to -0.027p.p. while Germany presents a mean for the change 

of government deficit to GDP ratio equal to 0.018p.p., and Germany net lending to GDP ratio 

changes on average 0.15p.p. while Portugal net borrowing to GDP ratio changes on average 

0.14p.p. Germany presents an interest rate that changes on average -0.067p.p. per quarter, while 

Portugal interest rate changes on average 0.14p.p. per quarter. Regarding the average change of 

the tax revenue to GDP ratio, the two economies do not display relevant difference. On the other 

side, the average change of Germany gross fixed capital formation to GDP ratio is higher than 
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Portugal ratio, Germany ratio changes on average -0.06p.p. while Portugal ratio changes on 

average -0.23p.p. per quarter.  

The calculated skewness, kurtosis, Jarque Bera and the p-value are used to test the hypothesis that 

the data follow a normal distribution. To have a normal distribution, the skewness has to be equal 

to zero, the kurtosis equal to 3 and the p-value should be higher than 10 per cent. For Germany the 

normality is not reject for the growth of the consumer price index, exchange rate, and change of 

domestic interest rate, net lending to GDP ratio, foreign interest rate and the gross fixed capital 

formation to GDP ratio. For Portugal, the normality is not rejected for the stock return, the growth 

rate of GDP, consumer price index, exchange rate, and changes of the foreign interest rate, net 

borrowing and gross fixed capital formation to GDP ratio.  

Table 1. Descriptive statistic of the data employed for Germany 

 

 

 

 

 

 SM Y CPI R EX DF T NL DJ B GFCF 

Mean 0.0019% 0.3038% 0.4238% -0.0673p.p -0.5456% 0.0177p.p -0.0113p.p 0.1542p.p -0.3696% -0.0852p.p -0.0604p.p 

Median 1.41% 0.3700% 0.4500% -0.095p.p -1.425% 0.0366p.p 0.03455p.p 0.4p.p 0.94% -0.125p.p -0.1p.p 

Maximum 23.84% 2.19% 1.06% 0.54p.p 13.18% 2.6204p.p 0.3242p.p 2.1p.p 9.3% 0.61p.p 0.8p.p 

Minimum -28.89% -4.1600% -0.65% -0.84p.p -7.04% -2.8902p.p -0.6392p.p -1.5p.p -22.48% -0.84p.p -1.p.p 

Std. Dev. 10.509% 0.9534% 0.3818% 29.7176% 4.5398% 78.71% 22.5708% 92.2983% 6.5146% 36.6025% 35.4148% 

Skewness -0.689067 -2.249087 -0.441846 -0.247493 0.727825 -0.239873 -0.909658 -0.077498 -0.969778 0.080855 0.310788 

Kurtosis 3.653863 11.84063 2.828450 2.961603 3.100452 7.569517 3.557004 2.301859 4.208408 2.466500 3.583382 

Jarque-

bera 

4.653578 196.7808 1.620685 0.492971 4.258011 42.22128 7.240324 1.022850 10.44425 0.621546 1.453382 

Probability 9.7609% 0.0% 44.4706% 78.1543% 11.8956% 0.0% 2.6778% 59.9641% 0.5396% 73.288% 48.3506% 
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Table 2. Descriptive statistic of the data employed for Portugal 

 SM Y CPI R EX DF T NL DJ B GFCF 

Mean -1.3427% 0.1389% 0.6437% 0.1406p.p -0.5453% -0.0268p.p 0.0214p.p 0.1396p.p -0.3696% -0.0852p.p -0.23125p.p 

Median 0.0694% 0.1181% 0.5398% 0.05p.p -1.4239% -0.064p.p 0.049p.p 0.0p.p 0.94% -0.125p.p -0.15p.p 

Maximum 21.7089% 2.2066% 1.9518% 2.53p.p 13.1843% 3.6162p.p 1.3401p.p 5.0p.p 9.3% 0.61p.p 1.2p.p 

Minimum -26.7806% -2.4355% -1.2076% -0.48p.p -7.0422% -2.5131p.p -1.3412p.p -4.1p.p -22.48% -0.84p.p -1.6p.p 

Std. Dev. 10.0470% 0.9098% 0.7484% 54.1886% 4.5398% 98.4591% 45.8368% 186.875% 6.5146% 36.6025% 56.7621% 

Skewness -0.445820 -0.122072 0.008515 2.205273 0.728352 0.507487 -0.595704 0.639767 -0.969778 0.080855 -0.203616 

Kurtosis 3.129001 3.487829 2.435938 9.739342 3.102586 6.519060 5.348138 3.314714 4.208408 2.466500 3.311405 

Jarque-

Bera 

1.623326 0.595167 0.636911 129.7433 4.265025 26.82790 13.86641 3.472506 10.44425 0.621546 0.525623 

Probability 44.4119% 74.2611% 72.7271% 0.0% 11.8539% 0.0% 0.001% 17.6179% 0.5396% 73.288% 76.8887% 

 

 

After presenting the descriptive statistic of the data to be used to estimate the equation 2, we present 

the correlation between these data. The tables 6 and 7 in appendix show the correlation between 

the variables to be used in this study for the two counties.  

By observing the table 6 in appendix, we perceive that the Germany stock return is correlated 

positively with all explanatory variables except with the growth of the exchange rate. Additionally, 

the variables that are more correlated with the Germany stock market return, with a correlation 

higher than 0.4 in absolute value, are the GDP growth rate, domestic and US long term interest 

rate changes, and the Dow Jones Industrial Average stock return. 

Regarding the Portugal stock market return, observing the table 7 in appendix, it is positively 

correlated with GDP growth rate, Dow Jones Industrial return, and changes of US long term 

interest rate and gross fixed capital formation to GDP ratio. On the other side, we noted a negative 

relation between the Portugal stock market return and the growth rate of consumer price index, 

exchange rate, changes of the ratio of government deficit, tax revenue and net borrowing to GDP, 
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and domestic long term interest rate change. Moreover, the Portugal stock market return appears 

to be more correlated, with a correlation higher than 0.4 in absolute value, with the GDP growth 

rate, Dow Jones stock market return and US long term interest rate change. 

Regarding the regression model, we opted to use the Ordinary Least Squared model. The least 

squared model assumes that the expected squared error value is equal at any point, so the regression 

estimated by the ordinary least square may be biased in the presence of conditional 

heteroskedasticity that occurs when we are working with data that have variances that have sudden 

increases or decreases and means variable over time. The conditional heteroskcedasticity is not 

common for low frequency data and, as we are working with quarterly data and by testing the 

possible presence of the heteroskedasticity, we conclude that all the variables used on the 

regression are homocedastic, there is no conditional heteroskedasticity. Observing the figures 6 

and 7 in appendix, we may detect that the residual squared error are not correlated. We can observe 

that the p value is always higher than 10% for all the 20 lags considered, which deny the presence 

of the conditional heteroskcedasticity. Towards the absence of the conditional heteroskcedasticity, 

we adopt the OLS model so as to estimate the effect of the economic activity level on the stock 

market return. 
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5. Empirical results  

Applying the equation 2 and the regression model presented on the last section, we present the 

table 3 that contains the empirical results. Analysing the estimated coefficients on the regression 

1 that considers all the explanatory variables, the Germany stock market return seems to be 

sensitive only for the exchange rate growth and the Dow Jones stock market return. For example, 

an increase of the rate, that the euro is exchange to dollar, by 1% would cause a depreciation of 

Germany stock market return by 0.77%, on the other side an increase of the Dow Jones stock return 

by 1% would change the Germany stock return by 1.22%. Regarding the Portugal stock market 

return, considering the regression 1 that also takes into account all the explanatory variables, this 

stock market return is sensitive, at 5% level, to the growth rate of GDP, consumer price index and 

exchange rate, Dow Jones stock return and to the US long term interest rate change. Observing the 

table below, we can observe that a change of 1% on the growth rate of GDP, consumer price index, 

exchange rate, Dow Jones return and a change of 1p.p of US long term interest rate cause a change 

on Portugal stock market return of 2.86%,-3.22%, -1.19%, 0.77% and 5.75% respectively. 

Excluding the statistically non-significant variables for Germany stock return, we consider on the 

regression 2 and 3 only the growth of the exchange rate, the Dow Jones stock return and the 

domestic or foreign long term interest rate changes. As we can observe, neither the domestic or 

foreign long term interest rate changes were statistically significant on the first regression 

estimated. As the correlation between them is significant, we decided not to include both variables 

on the same regression which cause the variable not excluded to be statistically significant. As 

they are positively correlated, their effects on Germany stock return have the same sign. 

Considering the regression 2, if the domestic interest rate change by 1p.p the Germany stock return 

increase by 6.25%. On the other side, considering the regression 3, if the US long term interest 
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rate change by 1p.p the Germany stock return increase by 5.13%. Regarding to the Portugal stock 

market return regression, considering only the statistically significant variables on the regression 

2, these variables effect similarly when considering all the explanatory variables. A change of 1% 

on the growth rate of GDP, consumer price index, exchange rate, Dow Jones stock return and a 

change of 1p.p of US long term interest rate cause a change on Portugal stock market return of 

2.87%, -3.44%, -1.25%, 0.73% and 6.56% respectively. 

Excluding the statistically non-significant variables on the regression 1 from Germany and 

Portugal, the adjusted R squared increases and the Akaike info and Schwarz criterion decrease, 

which show an improvement of the new estimated regressions. 

In comparison, the results found when applying the study to Germany stock return are consistent 

with other stock market empirical results. Rufus (2007) found that the domestic interest rate affects 

positively the stock market price and the exchange rate affects negatively the Nigerian stock 

exchange, Chancharat et al (2007) and Hsing(2011)  found that the domestic stock market price 

under their studies are positively influenced by the performance of the foreign stock market, 

Kuwornu (2011) found that the exchange rate affect negatively Ghana stock market return. 

However, the results for Germany stock return are different from Abdullah and Hayworth (1993) 

that found that the long-term interest rate has a negative effect on the stock return, Christopher et 

al (2006) that defend that the exchange rate doesn’t affect the New Zealand stock return. 

Regarding the results found for Portugal stock market return, they are also consistent with others 

stock market empirical results. Humpe and Macmillan (2007) found that the US stock price is 

affected negatively by the consumer price index and long term interest rate, Hsing(2011) that 

defended that the GDP and the foreign financial market affect positively the domestic stock market 

price, and the consumer price index and long-term interest rate affect negatively the stock market 
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price. In opposite for the results found for Portugal stock return, we have Rufus (2007) and 

Kuwornu (2011)  that found that the consumer price index affect positively the stock market price, 

Christopher et al (2006) that deny the significance of the inflation and exchange rate effect on the 

stock market price. 

Table 3. Estimated regression for Germany and Portugal stock market return by OLS 

 Germany Portugal 

 Regression 1 Regression 2 Regression 3 Regression 1 Regression 2 

Y1 -0.5754 

(0.6761) 
  2.8556 

(0.0446) 

2.8742 

(0.0065) 

CPI1 -0.3967 

(0.8893) 

  -3.2233 

(0.0154) 

-3.4387 

(0.0050) 

R1 0.0426 

(0.4893) 

0.0626 

(0.0716) 

 -0.0121 

(0.5044) 

 

EX1 -0.7755 

(0.0049) 

-0.8276 

(0.0002) 

-0.8961 

(0.0000) 

-1.195084 

(0.000) 

-1.2463 

(0.0000) 

DF1 -0.0062 

(0.6724) 

  0.0017 

(0.9021) 

 

T1 0.0455 

(0.3848) 

  -0.0049 

(0.8533) 

 

NL1 0.0141 

(0.2277) 

  -0.0060 

(0.2671) 

 

DJ1 1.2188 

(0.0000) 

1.2545 

(0.0000) 

1.2384 

(0.0000) 

0.7734 

(0.0005) 

0.7321 

(0.0002) 

B1 0.0215 

(0.6730) 
 0.0513 

(0.0759) 

0.0575 

(0.1155) 

0.0657 

(0.0306) 

GFCF1 0.0335 

(0.3392) 

  -0.0072 

(0.7484) 

 

Constant 0.0089 

(0.5777) 

0.0044 

(0.6118) 

0.0041 

(0.6334) 

0.0056 

(0.6757) 

0.0062 

(0.5996) 

Adjusted 

R-squared 

0.6921 0.7137 0.7131 0.6428 0.6689 

F-statistic 11.5671 40.0625 39.943 9.4575 19.988 

Akaike 

info 

criterion 

-2.6481 -2.8392 -2.8370 -2.5893 -2.7467 

Schwarz 

criterion 

-2.2193 -2.6833 -2.6811 -2.1605 -2.5128 

Note: The figures in the parenthesis are the p values. A p value higher than 10% reject the 

hypothesis that the variable is statistically significant.  
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6. Conclusion  

In this study we have analysed the relation between the stock market price index and the key 

macroeconomic variables which reflect the economic activity level. The model and variables used 

to study the effect of the macroeconomic variables on the stock market price are similar to those 

used by the author Hsing on his studies from 2011. In addition to the variables used by the author, 

we extend the model by introducing the ratio of the economy net lending and gross fixed capital 

formation, to GDP. 

The time series used in this study comprise quarterly observations from Germany and Portugal 

stock market price index, gross domestic product, consumer price index, domestic long term 

interest rate, exchange rate, Dow Jones Industrial Average price index, US long term interest rate 

and the ratio of public deficit, tax revenue, net lending and gross fixed capital formation, to GDP, 

from January of 2000(Q1) to December of 2011(Q4). 

According to the results found by applying the OLS regression model, the Germany stock market 

return showed to respond only to domestic and foreign long term interest rate changes, the growth 

of the exchange rate and the Dow Jones Industrial return. In opposite to our assumptions previously 

presented, the domestic long term interest rate affects positively this stock return. This positive 

effect may be explained by the fact that the increase of the domestic interest rate tends to attract 

the capital inflow and the demand for stock, and in turn increase the stock price. The foreign 

interest rate change affects positively the Germany stock return. This positive effect may be 

explained by the fact that, the increase of the foreign interest rate depreciates the domestic currency 

and in turn increases the net export. In agreement to our assumptions, the Dow Jones return affects 

positively the Germany stock return, as the two stock market are positively highly correlated. The 
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exchange rate negatively affects the Germany stock return, as its depreciation increase the import 

cost and decrease the capital inflow.  

Regarding the Portugal stock market return, in accordance to the assumptions previously 

presented, it is positively affected by the GDP growth rate and the Dow Jones Industrial return. 

The US long term interest rate change affects positively the Portugal stock return, this positive 

effect may be explained by the fact that a foreign interest rate increase tends to increase the net 

export by depreciating the exchange rate. The consumer price index growth, in accordance to our 

assumptions, negatively impacts the Portugal stock return. The exchange rate negatively affects 

the Portugal stock return, as the depreciation of the domestic currency tends to decrease the capital 

inflow and increase the import cost. 

Concerning the regulatory authorities’ actions, there are several policy implications. To promote 

a robust stock market the authorities need to pursue the economic growth, appreciation of the 

exchange rate, and manage the interest rate and the inflation rate. The GDP growth contributes to 

the increase of the purchase power and the investment opportunities, and consequently to the 

increase of the corporate profit.  In order to decrease the investment cost and to promote the capital 

inflow, and in succession the demand for stock, the regulatory entities should manage the interest 

rate and the inflation rate, as they are positively correlated, according to the effect of these variables 

on the stock market performance. The appreciation of the euro exchange rate would help to 

increase the capital inflow and reduce the import cost. The authorities should also monitor the 

external factor, such as the Dow Jones index and the US long term interest rate so as to forecast 

their impact on the domestic stock price when any changes occur. 
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One of this study limitations is, as the smallest period available for most of the macroeconomic 

variables is quarterly, the size of the sample used is not sufficiently large for the period considered. 

Additionally, given the fact that we are working with economic time series, there is some evidence 

of multicollinearity between the explanatory variables. The evidence of multicollinearity makes 

some variables that are significantly correlated with the dependent variable, to be statistically non 

significance when all the variables are taken into account.  

Finally, there are some points that may provide grounds for further research. The addition of more 

variables that may help to better explain the variation of the stock prices and the extending of this 

study to other components of the financial market. 
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Appendix  

Table 1. Data description and sources1   

Variables  Description Source 

FM The stock exchange quarterly average price index. DATASTREAM 

Y Gross domestic product in millions of national currency, chained 

in volume and seasonally adjusted.  

OECD 

CPI Harmonized consumer price index for all items, where 2005 is the 

base year. 

OECD 

R Domestic long term government bond yield. OECD 

EX The nominal exchange rate. National units per US-Dollar. OECD 

DF Government deficit ratio to GDP. Government deficit is equal to 

the difference between total revenue 2 and total expenditure3. 

EUROSTAT 

T Tax revenue ratio to GDP. Taxes composed by indirect, direct and 

capital taxes. 

EUROSTAT 

NL Net lending or borrowing of the total economy as percentage of 

GDP, seasonality adjusted and adjusted by working day. 

EUROSTAT 

DJ Dow Jones Industrials quarterly average price index. DATASTREAM 

B US long term government bond yield. EUROSTAT 

GFCF Gross fixed capital formation as percentage of GDP, seasonally 

adjusted and adjusted by working day. 

EUROSTAT 

 

 

 

 

 

 

 

 

____________________________________________ 
1
As this study is applied to two different countries, instead of working with the government deficit, tax revenue, 

economy net lending and gross fixed capital formation in millions of national currency, we opted to work with the 

ratio of these variables to GDP. The ratio to GDP allow us to have a clearer idea of the reality of the economy. 

2Total revenue is composed by taxes, social contributions, sales, other current revenue and capital revenue. 

3Total expenditure is composed by intermediate consumption, compensation of employees, interest, subsidies, social 

benefits, other social benefits, other current expenditure, capital transfers payable, capital transfers payable, capital 

investments and gross fixed capital formation. 
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Figure 1. Plot of the data from Germany 
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Figure 2. Plot of the data from Portugal 
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Table 2. Descriptive statistic of the data from Germany  

 

Table 3. Descriptive statistic of the data from Portugal 

 SM Y CPI R EX DF T NL DJ B GFCF 

Mean 8502.961 39747.51 100.5375 5.018750 0.846854 -5.262169 22.71527 -8.214583 8922.458 4.215417 22.92083 

Median 7737.839 39653.65 101.4000 4.475000 0.791000 -4.425016 22.55285 -8.600000 8551.400 4.245000 22.90000 

Maximum 13305.63 41449.70 114.0000 12.23000 1.150000 -2.554185 24.09405 -0.300000 12344.98 6.480000 28.90000 

Minimum 5597.041 37464.60 83.70000 3.320000 0.640000 -10.44165 21.37904 -13.90000 6018.473 2.050000 16.60000 

Std. Dev. 2192.316 994.3864 8.353178 1.813432 0.153884 2.265388 0.697830 2.447142 1571.414 0.929825 2.821042 

Skewness 0.708621 -0.115937 -0.336820 2.681212 0.804801 -1.169857 0.424464 0.733663 0.501757 0.064529 0.028947 

Kurtosis 2.418164 2.265003 1.988705 10.20263 2.277169 3.010355 2.218291 4.139443 2.717925 3.060911 2.625599 

Jarque-

Bera 4.694218 1.187972 2.953014 161.2668 6.226606 10.94874 2.663495 6.902749 2.173211 0.040732 0.287055 

Probability 0.095645 0.552122 0.228434 0.000000 0.044454 0.004193 0.264015 0.031702 0.337360 0.979840 0.866297 

 

 

 

 

 

 SM Y CPI R EX DF T NL DJ B GFCF 

Mean 5512.065 570134.6 101.3333 3.902917 0.846854 -2.242569 22.45750 4.150000 8913.800 4.215417 18.35000 

Median 5738.286 562828.8 100.9000 3.970000 0.791000 -2.904200 22.42714 4.950000 8568.818 4.245000 18.00000 

Maximum 7874.048 614101.2 112.0000 5.460000 1.150000 1.418700 23.69894 7.900000 12237.33 6.480000 21.60000 

Minimum 2682.916 535871.7 91.90000 1.930000 0.640000 -4.799300 21.32714 -1.900000 5963.025 2.050000 16.80000 

Std. Dev. 1376.028 24760.55 6.049981 0.829175 0.153884 1.780739 0.784695 2.882892 1571.414 0.929825 1.276131 

Skewness -0.212162 0.423387 0.100030 -0.202561 0.804801 0.486783 0.098728 -0.710194 0.501757 0.064529 1.343776 

Kurtosis 2.071049 1.651331 1.686006 2.559313 2.277169 1.881332 1.541303 2.298856 2.717925 3.060911 4.016685 

Jarque-

Bera 
2.085999 5.071873 3.533211 0.716658 6.226606 4.398501 4.333574 5.018204 2.173211 0.040732 16.51317 

Probability 0.352396 0.079188 0.170912 0.698843 0.044454 0.110886 0.114545 0.081341 0.337360 0.979840 0.000260 
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Figure 3. Plot of the quarterly growth rate of the variables employed for Germany 
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Figure 4. Plot of the quarterly growth rate of the variables employed for Portugal 
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Table 4. Germany unit root test result 

Note: *, ** and *** indicates that the null hypothesis is rejected at 10, 5 and 1 per cent significance 

level, respectively. 

  

Table 5. Portugal unit root test result 

Note:*, ** and *** indicates that the null hypothesis is rejected at 10, 5 and 1 per cent significance 

level, respectively. 

 

 

 

 

ADF 

Variables t-statistic Optimal lag Constant 

FM1 -4.598519*** 0 - 

Y1 -4.021742*** 0 - 

CPI1 -6.480305*** 0 0.004060*** 

R1 -6.814844*** 1 -0.078326* 

EX1 -2.345701** 4 - 

DF1 -3.078715*** 1 - 

T1 -2.266274** 4 - 

NL1 -7.016389*** 0 - 

DJ1 -4.861675*** 0 - 

B1 -6.643285*** 1 -0.110091** 

GFCF1 -5.891423*** 0 -0.260633** 

ADF 

Variables t-statistic  Optimal lag Constant 

FM1 -4.316745*** 0 - 

Y1 -6.341193*** 0 - 

CPI1 -2.876586* 4 0.004087** 

R1 -3.943713** 0 -0.214905* 

EX1 -2.346773** 4 - 

DF1 -4.612216*** 0 - 

T1 -7.638771*** 0 - 

NL1 -6.944330*** 0 - 

DJ1 -4.861066*** 0 - 

B1 -6.643285*** 1 -0.110091** 

GFCF1 -8.638620*** 0 -0.303429*** 
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Figure 5: Critical Values for the Dickey-Fuller Unit Root t-Test Statistics     

 

Probability to the Right of Critical Value 

 

Model I (no constant, no trend) 

Model Statistic N   1%    2.5%    5%    10%    90%     95%   97.5%  99% 

       ADFtr   25  -2.66  -2.26  -1.95  -1.60   0.92   1.33   1.70   2.16 

              50  -2.62  -2.25  -1.95  -1.61   0.91   1.31   1.66   2.08 

             100  -2.60  -2.24  -1.95  -1.61   0.90   1.29   1.64   2.03 

             250  -2.58  -2.23  -1.95  -1.61   0.89   1.29   1.63   2.01 

             500  -2.58  -2.23  -1.95  -1.61   0.89   1.28   1.62   2.00 

            >500  -2.58  -2.23  -1.95  -1.61   0.89   1.28   1.62   2.00 

 

 

Model II (constant, no trend) 

Model Statistic N   1%    2.5%    5%    10%    90%     95%   97.5%  99% 

       ADFtr   25  -3.75  -3.33  -3.00  -2.62  -0.37   0.00   0.34   0.72 

              50  -3.58  -3.22  -2.93  -2.60  -0.40  -0.03   0.29   0.66 

             100  -3.51  -3.17  -2.89  -2.58  -0.42  -0.05   0.26   0.63 

             250  -3.46  -3.14  -2.88  -2.57  -0.42  -0.06   0.24   0.62 

             500  -3.44  -3.13  -2.87  -2.57  -0.43  -0.07   0.24   0.61 

            >500  -3.43  -3.12  -2.86  -2.57  -0.44  -0.07   0.23   0.60 

 

 

Model III (constant, trend) 

Model Statistic N   1%    2.5%    5%    10%    90%     95%   97.5%  99% 

       ADFtr   25  -4.38  -3.95  -3.60  -3.24  -1.14  -0.80  -0.50  -0.15 

              50  -4.15  -3.80  -3.50  -3.18  -1.19  -0.87  -0.58  -0.24 

             100  -4.04  -3.73  -3.45  -3.15  -1.22  -0.90  -0.62  -0.28 

             250  -3.99  -3.69  -3.43  -3.13  -1.23  -0.92  -0.64  -0.31 

             500  -3.98  -3.68  -3.42  -3.13  -1.24  -0.93  -0.65  -0.32 

            >500  -3.96  -3.66  -3.41  -3.12  -1.25  -0.94  -0.66  -0.33 
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Table 6. Correlation between the data employed for Germany  

 
 

 

Table 7. Correlation between the data employed for Portugal 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 SM1 Y1 CPI1 R1 EX1 DF1 T1 NL1 DJ1 B1 GFCF1 

SM1 1.0000 0.4399 0.2496 0.6035 -0.1298 0.1079 0.0656 0.2821 0.7443 0.6146 0.2068 

Y1  1.0000 0.2881 0.2888 -0.1240 0.0742 -0.0139 0.2487 0.4250 0.2215 0.4889 

CPI1   1.0000 0.4292 -0.0898 0.3086 0.1834 -0.1865 0.2218 0.3239 0.2190 

R1    1.0000 -0.1585 0.0189 0.0840 0.0970 0.4756 0.8445 0.0802 

EX1     1.0000 -0.0099 -0.2187 -0.3022 0.3289 0.0271 0.2142 

DF1      1.0000 0.5395 -0.0562 0.1064 -0.0761 0.3227 

T1       1.0000 -0.1813 -0.1296 -0.0567 0.3189 

NL1        1.0000 0.1083 0.1343 -0.1844 

DJ1         1.0000 0.5814 0.2449 

B1          1.0000 0.0817 

GFCF1           1.0000 

 SM1 Y1 CPI1 R1 EX1 DF1 T1 NL1 DJ1 B1 GFCF1 

SM1 1.0000 0.4626 -0.0686 -0.0443 -0.3778 -0.1396 -0.0649 -0.3494 0.4108 0.5208 0.3249 

Y1  1.0000 0.0971 -0.0973 0.0271 -0.0707 0.0555 -0.1842 0.3528 0.2923 0.6391 

CPI1   1.0000 0.2113 -0.0615 0.2005 0.1031 -0.0179 0.1039 0.2155 0.0392 

R1    1.0000 0.0803 0.2964 0.2173 0.0550 0.2385 0.0983 -0.0586 

EX1     1.0000 0.0624 0.1120 0.1799 0.3481 0.0270 0.0814 

DF1      1.0000 0.6597 0.2779 0.0785 -0.1669 0.0032 

T1       1.0000 0.0691 0.0937 -0.0389 0.0974 

NL1        1.0000 -0.1096 -0.3222 -0.2469 

DJ1         1.0000 0.5443 0.2651 

B1          1.0000 0.4241 

GFCF1           1.0000 
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Figure 6. Correlogram of residuals squared for Germany regression 

Sample: 2000Q1 2011Q4      

Included observations: 48     
       
       
Autocorrelation Partial Correlation  AC PAC Q-Stat Prob 
       
       
. | .    | . | .    | 1 -0.025 -0.025 0.0307 0.861 

. | .    | . | .    | 2 -0.030 -0.030 0.0764 0.963 

. | .    | . | .    | 3 -0.018 -0.020 0.0940 0.993 

.*| .    | .*| .    | 4 -0.100 -0.102 0.6376 0.959 

. |*.    | . | .    | 5 0.079 0.073 0.9826 0.964 

. | .    | . | .    | 6 0.066 0.064 1.2286 0.975 

.*| .    | .*| .    | 7 -0.086 -0.084 1.6608 0.976 

. | .    | . | .    | 8 0.005 -0.002 1.6624 0.990 

.*| .    | .*| .    | 9 -0.081 -0.069 2.0623 0.990 

. | .    | . | .    | 10 -0.046 -0.047 2.1937 0.995 

. |***   | . |***   | 11 0.407 0.389 12.934 0.298 

. | .    | . | .    | 12 -0.011 0.004 12.942 0.373 

. | .    | . | .    | 13 -0.001 0.003 12.942 0.452 

. | .    | . | .    | 14 0.019 0.040 12.967 0.529 

.*| .    | . | .    | 15 -0.082 -0.008 13.451 0.568 

. | .    | .*| .    | 16 -0.057 -0.138 13.696 0.621 

. | .    | .*| .    | 17 -0.016 -0.071 13.715 0.687 

.*| .    | . | .    | 18 -0.080 -0.038 14.232 0.714 

. |*.    | . | .    | 19 0.077 0.063 14.724 0.740 

. | .    | . | .    | 20 -0.034 0.017 14.822 0.787 
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Figure 7. Correlogram of residuals squared for Portugal regression 

 

Sample: 2000Q1 2011Q4      

Included observations: 48     
       

       

Autocorrelation Partial Correlation  AC   PAC  Q-Stat  Prob 
       

       

      . | .    |       . | .    | 1 -0.003 -0.003 0.0004 0.984 

      . |*.    |       . |*.    | 2 0.165 0.165 1.4143 0.493 

      .*| .    |       .*| .    | 3 -0.138 -0.141 2.4302 0.488 

      . | .    |       .*| .    | 4 -0.051 -0.079 2.5725 0.632 

      . | .    |       . |*.    | 5 0.037 0.090 2.6501 0.754 

      . |**    |       . |**    | 6 0.244 0.261 6.0522 0.417 

      .*| .    |       .*| .    | 7 -0.125 -0.192 6.9709 0.432 

      . | .    |       .*| .    | 8 -0.040 -0.141 7.0690 0.529 

      .*| .    |       . | .    | 9 -0.117 0.035 7.9125 0.543 

      . | .    |       . | .    | 10 -0.063 -0.019 8.1610 0.613 

      . | .    |       .*| .    | 11 -0.060 -0.155 8.3947 0.678 

      . | .    |       .*| .    | 12 -0.035 -0.106 8.4746 0.747 

      .*| .    |       . | .    | 13 -0.115 0.002 9.3838 0.743 

      . | .    |       . | .    | 14 -0.022 0.009 9.4178 0.803 

      . | .    |       .*| .    | 15 -0.061 -0.085 9.6844 0.839 

      . | .    |       . | .    | 16 -0.033 -0.064 9.7667 0.879 

      . | .    |       . |*.    | 17 0.024 0.087 9.8097 0.911 

      . | .    |       . | .    | 18 -0.018 0.000 9.8349 0.937 

      . | .    |       .*| .    | 19 -0.043 -0.123 9.9893 0.953 

      . | .    |       .*| .    | 20 -0.066 -0.120 10.357 0.961 
       
       
 

 

 

 

 

 


