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Abstract 

 This paper analyzes the interdependence of the economies of the US and Western 

European countries, using panel data from the years 1979 to 2011.  The model specified uses 

the GDP per capita of the European nation as the dependent variable, and the components of 

US GDP as testing variables.  The countries used include the UK, France, Germany, Spain, and 

Italy.  The model seeks to establish a relationship between the developed economies of Europe 

and the United States, in order to better show the correlation between world economies.  After 

developing the model and corrected it for error term violations, the testing variables of US 

personal consumption, government expenditures, and net exports were found to be significant. 
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Introduction 

 Globalization has become a driving force of the world economy and for our 

understanding of international economics.  Through technological advance and the desire of 

firms to expand their markets, the economies of nations are becoming increasingly 

interconnected with one another.  The US economy has long been the leader of innovation and 

trade in the world through the past several decades since the end of the Second World War.  Its 

position as the world’s largest economy lends itself well to the assumption that if any nation 

were to be impactful on the rest of the world, it would be the US.  This can be seen during 

periods of economic crisis like the recession in 2008, but should also be true the other way 

around, and indeed, as the US economy has grown and developed over the past decades, so 

have many others.  The benefits of trade and globalization has resulted in real economic growth 

over the past century, but it is not fully understood how interdependent that this globalization 

has made the world become.  In an attempt to understand some of the interdependence of 

world economies, data from several major Western European nations will be used along with 

US data to model economic interdependence.  The European nations are the UK, France, 

Germany, Spain, and Italy, and were selected mainly due to the size of their economies as well 

as their longstanding status as trade partners of the US.  The model is therefore panel data, 

with data ranging from 1979 to 2011 for each nation, with the years of data selected based on 

data availability from the FRED data source, and also due to the globalization that occurred 

during that period.  The goal of the model is to quantify global economic interdependence by 

using the components of U.S. GDP as predictors of the GDP per capita of the European nations, 

and to offer insight into the effects that globalization has had on the world economy.     
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Review of the Literature 

 My thesis is in the field of international economics and globalization, in which there are 

a multitude of differing opinions and approaches.  Yet examining the interdependence of global 

economies is nothing new, and there is much research that already exists in the field.  In a 

broad approach, Gomez, Torgler, and Ortega (2013) attempt to measure the economic 

interdependence that has arisen as a result of the globalizing forces present since the 1950s by 

examining convergence in the business cycles of various countries and regions.  One interesting 

result of their work is the conclusion that global periods of crisis noticeably increase the co-

movement of the global economy.   

In his article in the Atlantic Economic Journal, Rusek (1990) analyzes economic policy 

interdependence between the United States and Canada.  In the article, Rusek uses two 

statistical tests to examine his hypothesis, the Granger test and the Geweke, Meese, and Dent 

test.  His hypothesis is that because the U.S. and Canadian economies are so heavily correlated 

with one another that their economic policies are interdependent as well.   

While Rusek’s question focuses on only the United States and Canada, Belke and Cui 

(2010) ask a similar question about economic policy interdependence, but with respect to the 

U.S. and the EU.  Specifically, they examine the monetary policy relation between the Federal 

Reserve and the European Central Bank (ECB).  Belke and Cui examines data from 1999-2006 

using vector error correction models, or VECMs.  Through their research, they were able to 

establish a policy interdependence of the two banks, and were even able to conclude a leader-

follower relationship between the Fed and ECB under one model.  Such a conclusion furthers 
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the notion that the U.S. and European economies would be dependent on one another, 

specifically the idea that the U.S. is the leading indicator of the two.   

Interdependence of the European economies themselves should not be forgotten 

either.  In his paper titled Structural Interdependence of European Economies, Morselli (2014) 

presents a model to demonstrate the effects that the interdependent nature of the current 

European economic reality has on the countries involved.  His model allows for analysis of 

policies in the context of the effect that they have between nations, and takes into account the 

decisions of consumers and producers throughout the EMU (European Monetary Union) as well 

as the conditions of financial markets.  Unsurprisingly, nations within the EMU experience a 

higher degree of interdependence with one another compared to nations outside of it. 

Understanding the impacts that this has on the nations themselves has been the work of 

many researchers.  In the paper Europe, Trade and Globalisation, [sic] (Sally, 2007) the author 

examines the role that the European Union has played as a facilitator of trade between Europe 

and the rest of the world, and indeed one of the few key powers that the EU has is to be able to 

regulate the trade that flows to and from the bloc to the larger world.  This in turn has affected 

the cultural views of many Europeans on trade and globalization, which has been addressed by 

researchers such as Teney, Lacewell, and De Wilde (2014) in their paper on the winners and 

losers of globalization in Europe.  While this paper may soon be out of date with current 

political trends, it, and research like it, plays an important role in identifying popular opinion to 

the forces of globalization that would drive the economies of the world together.  Conventional 

economic wisdom says that there is much to gain from movement towards globalization.  

However, as the literature has shown, that interdependence doesn’t come without costs.  
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Interdependence between the United States and Europe may be a measurable phenomenon 

and a signal of the globalization that has occurred over the past decades.  Nonetheless, 

analyzing the real impacts that such interdependence has and the extent of the 

interdependence is important research that should not be overlooked.  
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The Model 

Panel data of the real GDP per capita of the nations of the UK, France, Germany, Spain, 

and Italy from 1979 to 2011 will be modeled on the components of US GDP, with factors such 

as the unemployment rate, short and long term interest rates, and recession periods for each 

country as controls, along with binaries for US recession periods and for the formation of the 

European Union.   

Real GDP Per Capita = 𝛽0 + 𝛽1(US Personal Consumption) + 𝛽2(US Government Expenditures) + 
𝛽3(US Private Investment) + 𝛽4(US Net Exports) + 𝛽5(Unemployment) + 𝛽6(Short Term 
Interest Rate) + 𝛽7(Long Term Interest Rate) + 𝛽8(Recession) + 𝛽9(US Recession) + 
𝛽10(European Union) + u 

The following are the assumptions about the disturbance term: 

1. 𝐸(𝑢𝑖𝑡) = 0  ∀ 𝑖, 𝑡 

2.  𝐸(𝑢𝑖𝑡𝑢𝑗𝑡) = 0  ∀ 𝑖 ≠ 𝑗, 𝑔𝑖𝑣𝑒𝑛 𝑡ℎ𝑎𝑡 𝐸(𝑢𝑖𝑡𝑢𝑖𝑡−1) = 0 ∀ 𝑖 𝑔𝑖𝑣𝑒𝑛 𝑖  

3. 𝐸(𝑢𝑖𝑡𝑥𝑖𝑡) = 0  ∀ 𝑡, 𝑖 

4. 𝐸(𝑢𝑖𝑡|𝑥𝑖𝑡) = 𝜎2  ∀ 𝑖, 𝑡 

5. 𝑢𝑖𝑡 is normally distributed 

Dependent Variable 

Real GDP Per Capita: Real GDP divided by population for each country. [gdppercap] 

Independent Testing Variables 

 US Personal Consumption (Billions USD): Positive impact expected.  Increases in US 

consumption will increase demand for goods produced both domestically and abroad, 
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and increases in demand for goods from abroad will increase the GDP of other nations, 

since we are assuming that the economies are significantly connected. [uspc] 

 US Government Expenditures (Billions USD): Positive impact expected.  Increases in 

government spending could increase demand, which could illicit economic growth in 

other nations assuming the impact of the US economy on other nations is large enough.  

[usge] 

 US Private Investment (Billions USD): Positive impact expected.  Factors that would 

encourage private investment in the US should be present in similar economies, which 

would result in an increase in GDP. [uspi] 

 US Net Exports (Billions USD): (Data is negative, so an increase in the trade deficit 

corresponds to the number becoming more negative.)  Negative impact expected.  

Increases in exports mean that other nations are importing more American goods, 

which could lead to a decline in their trade component of GDP. [usne] 

Independent Control Variables 

 Unemployment: Negative impact expected.  Increases in the unemployment rate would 

result in a decrease in GDP per capita. [unemploy] 

 Short Term Interest Rate: Negative impact expected.  Low interest rates, in general, 

stimulate economic growth which would increase GDP. [stir] 

 Long Term Interest Rate: Negative impact expected.  A higher long term interest rate 

could stimulate investment which would grow the economy. [ltir] 
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 Recession: (Binary) Negative impact expected.  Per capita GDP would be expected to 

decrease during a recessionary period, so long as population remains relatively 

constant. [recess] 

 US Recession: (Binary) Negative impact expected.  Recession in the US could trigger 

contractions in other areas of the global economy, as a result of the economic position 

of the US, which could result in decreases in the GDP per capita of the other nations. 

[usrecess] 

 European Union: (Binary) Positive impact expected.  One would expect that the common 

laws, regulations, and economic reduction of barriers of the EU would allow for real 

economic growth for countries part of the union. [EU] 

Following are the plots of each variable against the dependent variable. 
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 All of our expectations were correct with regards to the scatter plots.  Each slope is the 

sign that we expected it to be.  USPC, USGE, USPI, and EU were all positive, while USNE, 

unemployment, stir, ltir, recess, and USrecess were all negative.  The U.S. GDP components, 

with the exception of net exports, appear highly correlated.  Based on the scatterplots, no 

transformation was required, and so the model remains as follows: 

Real GDP Per Capita = 𝛽0 + 𝛽1(US Personal Consumption) + 𝛽2(US Government Expenditures) + 
𝛽3(US Private Investment) + 𝛽4(US Net Exports) + 𝛽5(Unemployment) + 𝛽6(Short Term 
Interest Rate) + 𝛽7(Long Term Interest Rate) + 𝛽8(Recession) + 𝛽9(US Recession) + 
𝛽10(European Union) + u 
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Initial Estimation and Hypothesis Testing 

 With the model and the variables defined, the regression can now be run.  The initial 

regression is shown in Appendix B.  The results are as follows: 

Variable Expected Sign Estimated Coefficients  Standard Error T-Statistic 

Intercept  20932.88 1310.081 15.97831*** 

USpc + 2.799135 1.101078 2.542176** 

USge + -14.32548 8.532268 -1.678977* 

USpi + 4.424468 2.215435 1.997110** 

USne  - 11.64656 1.993413 5.842519*** 

unemploy - -294.1425 42.49195 -6.92231*** 

stir - -268.89106 137.7487 -1.952038* 

ltir - 114.0789 147.0813  0.775618 

recess - 554.9652 303.4003 1.829152* 

USrecess  - -277.5636 354.563 -0.782833 

EU + -1789.416 748.2077 -2.391603** 

     

F-Statistic 143.8508    

R2 0.903297    

Adj. R2 0.897018    
Standard 
Error 1740.216    

*Statistically significant at 10% significance level  

**Statistically significant at 5% significance level  

***Statistically significant at 1% significance level 

 

 Overall, the results were very promising, as nearly all of the variables and all of the 

testing variables were significant.  There were several variables whose signs were unexpected, 

however.   
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 US Personal Consumption: The variable’s sign was as expected, and was significant at 

the 1% level. 

 US Government Expenditures: The variable’s sign was not as expected, and was 

significant at the 10% level. 

 US Private Investment: The variable’s sign was as expected, and was significant at the 

5% level. 

 US Net Exports: The variable’s sign was not as expected, and was significant at the 1% 

level. 

 Unemployment: The variable’s sign was as expected, and was significant at the 1% level. 

 Short Term Interest Rates: The variable’s sign was as expected, and was significant at the 

10% level. 

 Long Term Interest Rates: The variable’s sign was not as expected, and was not 

significant. 

 Recession: The variable’s sign was not as expected, and was significant at the 10% level. 

 US Recession: The variable’s sign was as expected, and was not significant. 

 European Union: The variable’s sign was not as expected, and was significant at the 5% 

level. 

 US government expenditures could be negative as a result of government expenditures 

increasing during recessionary periods, or possibly as a result of the fiscal policy that was 

conducted over the time period.  US Net Exports could be positive due to the fact that the US 
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importing more goods would be beneficial to the GDP’s of foreign nations exporting goods to 

the US.  Long term interest rates were a different sign than expected, but that could be due to 

its lack of relevance to GDP per capita, as the variable was insignificant.  The recession binary, 

however, was positive and significant, which could be because GDP per capita is not as 

intuitively correlated with regular GDP during recessionary periods, potentially due to 

migration, especially considering European countries where migration is easier.  The European 

Union variable was negative, which was very surprising, but could be because the US has done 

well, or at least better than Europe, over the period of years since the EU has been in existence 

and not necessarily an indicator of a structural problem within the EU.   

Specification Error Testing 

 The model was then tested to ensure the estimators were BLUE.  The model was tested 

for endogeneity, zero mean, autocorrelation, and normality, and corrected if and when 

necessary and possible, resulting in a new model. 

Endogeneity 

 Endogeneity is a problem that arises when an explanatory variable is correlated with the 

error term, which can happen when there is a causality between the dependent variable and an 

independent variable.  Unemployment and short term interest rates were identified as possibly 

being endogenous, as unemployment could easily be said to be a function of GDP or GDP per 

capita, and short term interest rates are often set in response to the economic expansion or 

contraction.  Output per hour in manufacturing (oph) was used as an instrument for 

unemployment and money supply was used as an instrument for short term interest rates.  
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After running each regression separately and then running an artificial regression, it was 

determined that the unemployment variable was endogenous but that short term interest rate 

was not, as seen in Appendix B.  The model was then estimated using two-staged least squares, 

with oph used as the instrumental variable for unemployment.  Thus, the model was corrected 

for Endogeneity and the results can been seen in Appendix B.  The new model now satisfies the 

assumption 𝐸(𝑢𝑖𝑡𝑥𝑖𝑡) = 0  ∀ 𝑡, 𝑖.  

Zero Mean/RESET  

 Next, a Ramsey Reset Test was conducted to test for non-zero mean, and to identify any 

potential misspecification issues.   The purpose of the test is to ensure that the model has the 

correct form, i.e. whether any variables should be logged, etc.  The values of yhat were 

calculated and a fitted model estimated.  After that, a Wald test was conducted on the fitted 

variables, all of which can be found in Appendix B.  With an F-statistic of 1.25 and a p-value of 

.3, the model passed the RESET test and no evidence of misspecification was found.  Thus, the 

assumption 𝐸(𝑢𝑖𝑡) = 0  ∀ 𝑖, 𝑡. was upheld.  

Autocorrelation 

   The model then had to be corrected for autocorrelation, which is the correlation 

between observations of a series as a function of the time lag between them.  Because it was 

panel data, each nation was regressed using the model separately in order to check for 

autocorrelation, with the results found in Appendix B.  Each nation showed no real signs of 

autocorrelation except for Spain, which had first order correlation.  The AR(1)  variable was 

then added to the Spanish model, giving the rho coefficient necessary to correct the data for 
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autocorrelation manually in the data file and re-estimate the model.  A binary AC was added to 

model to indicate the presence of corrected autocorrelation, with it being 1 for Spain and zero 

for all the other nations.  The model was then able to satisfy the assumption that 𝐸(𝑢𝑖𝑡𝑢𝑗𝑡) =

0  ∀ 𝑖 ≠ 𝑗, 𝑔𝑖𝑣𝑒𝑛 𝑡ℎ𝑎𝑡 𝐸(𝑢𝑖𝑡𝑢𝑖𝑡−1) = 0 ∀ 𝑖 𝑔𝑖𝑣𝑒𝑛 𝑖. 

Heteroscedasticity  

 Heteroscedasticity occurs when the variability of a variable changes throughout its 

range, which would violate the assumption that 𝐸(𝑢𝑖𝑡|𝑥𝑖𝑡) = 𝜎2  ∀ 𝑖, 𝑡. Since each nation had 

be estimated separately and the standard error of each model readily available, correcting for 

heteroscedasticity, which was readily apparent, was a relatively simple task.  The variable 

SEweight was added to the data file, and was taken from the standard error of the regression 

output of each individual nation.  The model was estimated using the standard error for each 

nation as a weight in weighted two-staged least squares, neatly correcting for 

heteroscedasticity, and regaining asymptotic efficiency. 

Normality 

 Lastly, the model was tested for normality i.e. that the residuals are normally 

distributed.  Unfortunately the model failed the test for normality, with a p-value of .025, a 

skewness of -.5, and a kurtosis of 2.75.  As a result, the residuals cannot be said to be normally 

distributed, which is a problem for the efficiency of the model.  The histogram can be found in 

Appendix B. 
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Final Model and Hypothesis Testing 

 With all of the specification errors tested for the final model could be estimated.  It is a 

weighted two-staged least squares model and is as follows: 

Real GDP Per Capita = 𝛽0 + 𝛽1(US Personal Consumption) + 𝛽2(US Government Expenditures) + 
𝛽3(US Private Investment) + 𝛽4(US Net Exports) + 𝛽5(Unemployment) + 𝛽6(Short Term 
Interest Rate) + 𝛽7(Long Term Interest Rate) + 𝛽8(Recession) + 𝛽9(US Recession) + 
𝛽10(European Union) + 𝛽11(AC) + u  

With uspc, usge, uspi, usne, oph, stir, ltir, recess, usrecess, eu, and ac as instruments and the 
variable seweight as a weight for weighted least squares.  

 

The final model differs from the original model in several ways.  One is that it includes a 

new variable, AC.  It is also estimated using weighted two-staged least squares.  Hence, selected 

data has also been altered to correct for autocorrelation, and instruments have been added to 

deal with endogeneity.  Overall, the model has improved greatly.  The regression output for the 

final model is as follows: 
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Intercept: *** 

US Personal Consumption: *** 

US Government Expenditures: *** 

US Private Investment: not significant 

US Net Exports: *** 

Unemployment: not significant 

Short Term Interest Rate: not significant 

Long Term Interest Rate: not significant 

Recession: not significant 

US Recession: not significant 
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European Union: *** 

AC (Binary): * 

*=10% significance 

**=5% significance 

***=1% significance 

These results suggest that the U.S. variables are better predictors of the GDP per capita 

of each country than the variables for the countries specific economic data. 

 

Wald Test 

 A Wald test was used to test the joint significance of the testing variables in the final 

model:  USPC, USGE, USPI, and USNE.  Conducting the test in EViews resulted in an F-statistic of 

83 and an effectively zero p-value, meaning that we were able to reject the null hypothesis of 

the Wald test and can conclude that the testing variable are jointly significant and that the 

model is definitively better than the sample mean.  

Testing for Stability 

 Additionally, a chow test was conducted to test the model for stability.  The stability in 

question was if the current model provides the best fit for all nations, or if there are separate 

models contained within the current one that would better fit individual or selected naitons.  

The model was tested using the estimates for each nation separately as the restricted models, 

while the final model was used as the pooled model.  The calculations for this test can be found 

in Appendix C.  The result was an F-statistic of 30.83, which was very significant, and indicates 

that the model is not stable, and that there could potentially be up to 5 different models.  

Further testing would be required to verify which nations are indeed separate models.   
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Multicollinearity 

Multicollinearity is almost certainly present in the model, due to the nature of time 

series data.  This may skew the model’s standard errors slightly and should be taken into 

consideration when evaluating the model.   

European Interdependence 

 An additional step was taken to attempt to apply the model to look for interdependence 

between the European nations themselves.  The model was used to try to observe the impact 

that changes in unemployment of other European nations had on the GDP per capita of the UK, 

which was selected due to their unique position economically and politically.  However, this 

exercised proved to be largely ineffective, as the resulting outputs were highly insignificant.  

Future adjustments and modifications could potentially be made to the model to better answer 

questions regarding European interdependence, of which there are many.  In its current state, 

European interaction is hard to measure.   

Conclusion 

 In conclusion, the question of whether the US economy can be used as a predictor of 

the economies of other developed nations was answered.  In the final model, the testing 

variables were jointly significant, and all but one were individually significant at the 1% level, 

indicating that yes, the economies of the nations in the model are interdependent with the US 

economy.  To develop the final model, the initial model was corrected for endogeneity, which it 

had in the unemployment variable.  Next, a RESET test was conducted for zero mean, which the 

model passed.  Then, the model was corrected for autocorrelation and heteroscedasticity and 
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examined for normality.  After that, the model was tested for stability, and was found to reject 

the null hypothesis and conclude that there is more than one model contained within the 

existing model. 

 Overall, the results of the model were successful, but future opportunities for 

improvement and refinement remain.  The variable USNE (U.S. net exports) is perhaps 

misleading/misnamed, as net imports may have been a better variable, for then the variable 

would have been positive and more intuitive.  One of the main problems remaining with the 

model is that it doesn’t satisfy the normality assumption, so it is possible that more 

observations are needed to achieve normality.  Potential options include adding additional 

nations or expanding the range of years. 

 In the final model, the variable with the greatest significance was USPC (U.S. personal 

consumption), indicating the importance that consumers have in the modern economy.  The 

positive impact that European GDP experiences when U.S. consumption increases is likely 

though foreign direct investment by European firms driven to the U.S. market by stronger 

consumer demand.  USNE was also highly significant, as well as USGE (U.S. gov’t expenditures).  

That the USNE coefficient was positive makes sensed when considering U.S. exports as a 

function of foreign GDP per capita (as foreign nationals become wealthier, they consume more 

U.S. goods).  This does however indicate that the USNE variable may have an endogeneity 

problem which it was not tested for.  What was interesting about USGE is that the coefficient 

was negative, which would imply that expansionary fiscal policy in the U.S. has an adverse 

effect on the European nations in question.  This could be as a result of a sort of “international 

crowding-out” that would pull economic activity and consumption away from foreign nations 
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and products and favor domestic growth and consumption.  Such an implication would be 

consistent with more traditional economic views of discretionary policy having a distorting 

effect on markets, only in this case the market is the global economy and nations are playing 

the role of firms.  The USGE coefficient was also the largest of the testing variables, and a one 

billion increase in government spending would have, according to the model, a larger effect 

than a similar increase in all of the other testing variables combined, making USGE one of the 

more interesting outcomes from the model.  The coefficients are not beta weights, so it is 

difficult to draw concreate conclusions in this regard.  USPC and USPI behaved as expected, and 

although USPC is much more significant than USPI (which is not statistically significant at the 

accepted alpha level), both have positive coefficients.  As USPC is the largest component of U.S. 

GDP, this is a benefit for the argument for economic cooperation and globalization.  The only 

control variable that was statistically significant was the EU binary, which surprisingly had a 

negative value.    

 The model indicates that the world economy is an interconnected affair, and that other 

citizens can benefit and suffer even when nations that are not their own succeed or fail.  To this 

end, the results advocate the benefits of trade and economic cooperation, and reject the idea 

that the world is a zero-sum game.  The output shows that both the U.S. and Europe benefit 

from the consumer focused American economy as a driver of the world economy, and that 

several components of U.S. GDP have a real statistically significant impact on the European 

nations.  The fact that the majority of the control variables selected were insignificant despite 

being logical choices (i.e. unemployment) further supports the idea that globalization has 

resulted in a world where we have the potential to be more impacted by forces outside of our 
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nation than forces within.  Although this is precisely the world that some fear, it is also an 

opportunity to build upon the progress that we as a civilization have made in the past to shape 

and create a better and more productive world overall. 
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Appendix A 

Data Source: Federal Reserve Economic Database (FRED) 
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Appendix B 

Initial Regression 

 

Endogeneity Testing 

 

 

 

 



25 
 

Artificial Regression 

 

TSLS 

 



26 
 

RESET/Zero Mean 
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Separate models by nation/Autocorrelation/Heteroskedasticity  

UK 

 

France 
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 Germany 

 

Spain 
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Italy 
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Normality 

 

 

Final Model 
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Wald Test 
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Appendix C 

Chow Test 

F = {[SSRp – (SSR1 + SSR2 + SSR3 + SSR4 + SSR5)] / (SSR1 + SSR2 + SSR3 + SSR4 + SSR5)} * {[n – 

2(k + 1)] / (k + 1)} 

SSRp= 268000000 

SSR1= 13647327 

SSR2= 4106411 

SSR3= 38487290 

SSR4= 4511517 

SSR5= 12819170 

n= 164 

k= 11 

F(11,164) = 30.83  

p-value = <.0001  

All other tests were conducted in EViews.  All t-statistic p-values are two-tailed.  Results can be 

found in Appendix B. 


