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Abstract

This study uses panel data to investigate the causal relationship among corruption, economic freedom and economic growth for 83 countries over the 1998-2006.  Empirical evidence reveals that feedback exists between economic freedom and corruption, and one way causality runs from economic growth to economic freedom and corruption, respectively.  Based on the results of panel Granger causality test, the economic freedom and corruption are respectively employed as the dependent variables to perform the panel OLS estimation.  Conclusively, on the whole, the higher economic growth and lower corruption in the previous year will grease the wheels of economic freedom next year but the higher economic growth and freedom in the previous year will sand the wheels of corruption next year.
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I. Introduction

Economic freedom as defined by the Fraser Institute, a think tank that publishes Economic Freedom of the World since 1996, is composed of personal choice, voluntary exchange, freedom to compete and protection of person and property.  
A positive relation between economic freedom and growth had been gotten by some empirical studies (e.g., Barro, 1991; Vanssay and Spindler, 1994; Torstensson 1994).  Nonetheless, it is less clear whether freedom causes growth, growth causes freedom, or the two are jointly bilateral.  Farr et al. (1998) was one of the earliest studies on causality to examine the relationship between economic freedom and the level of GDP.  The empirical result was feedback existed between economic freedom and the level of GDP.  Then, Heckelman, J. C. (2000) employed the annual freedom indicators developed by the Heritage Foundation to perform the causal relationship with economic growth.  The tests suggested the average level of economic freedom precedes economic growth.  Haan and Sturm (2000) also pointed out that economic freedom brought countries to their steady state level of economic growth more quickly, but did not increase the rate of steady state growth.  Vega-Gordillo et al. (2003) employed Kiviet’s method and yielded interesting results that political and economic freedoms appeared to enhance economic growth.  Another causal relationship proves to be significant, is that prior higher growth rates foster political freedom (Lipset’s hypothesis), but the results showed no statistically significant causality working from growth to economic freedom.  These results always were interpreted with caution as Haan and Sturm (2000: 231) noted that “One possible objection towards our analysis so far could be that the choice of our sample of countries, although only based on data availability, may have influenced our results.”

In recent years, development economists as well as interna​tional financial institutions and policymakers have paid more attention to the harmful effects of bureaucratic corruption.  However, corruption is not a new question.  The current literature on corruption exhibited its harmful effects on growth (e.g., Shleifer and Vishny 1993, Mauro 1995, Cheung 1996, and Bardhan 1997).  However, Lui (1985) showed that corruption could efficiently lessen the time spent in queues.  The reason was that bribes could give bureaucrats an incentive to speed up the process, in an otherwise sluggish administration (see also Leys, 1964).  Furthermore, Huntington (1968) argued that corruption could help surmount tedious bureaucratic regulations and foster growth.  According to him, such a phenomenon had been observed in the 1870’s and 1880’s in the United States, where corruption by railroad, utility and industrial corporations resulted in faster growth.  For another relative study, Felix Fofana et al. (2005) linked between corruption, poverty and growth was analyzed in a panel of 18 African countries for the 1996-2001 time periods.  The empirical results suggested that: 1) it was poverty that caused growth but not the other way around.  This implied that past information of the state of human development help improved prediction on growth; 2) it was the state of growth that caused corruption and inequality; 3) It was corruption that caused inequality; 4) corruption and poverty together caused growth; 5) poverty and growth together caused corruption; 6) and lastly, inequality together with growth caused corruption.

The debate on the impact of corruption on economic performance goes beyond a “moralistic view” that unequivocally condemns corruption.  The moral judgment on corruption may bias the understanding of its economic consequences.  One strand of the literature argues that corruption may take place in parallel with a low quality of governance and can, therefore, reduce the inconvenience of such low quality.  This is the “grease the wheels” hypothesis. Another strand stresses that although bribery may have benefits if the quality of governance is low, it may as well impose additional costs in the same circumstances.  The existence of such costs provides a rationale for the “sand the wheels” hypothesis.  The core of the debate on the “grease” vs. the “sand the wheels” hypotheses lies in the combination of corruption with a low quality of governance.  While there are many aspects of governance that corruption may grease or sand, the literature has mainly focused on two. One concerns the ill functioning of bureaucracy (i.e., its failure to accomplish assigned goals; see Leff, 1964) while the other refers to policy options by public authority. 
After these literature reviews, only a small number of recent studies, few general conclusions can be derived as to the relationship among economic freedom, economic growth and corruption with panel causality test.  This research tries to link them and investigate whether they exists any causal relationship by using more 83 countries in order to increase the robustness.  Furthermore, let we judge by the coefficients of panel OLS to conclude whether we support the “grease” or the “sand the wheels” hypotheses.  
The specific objectives are:

(  To determine whether corruption causes economic growth or vice-versa;
(  To determine whether economic growth causes economic freedom or vice-versa;

(  To determine whether economic freedom causes corruption or vice-versa...

This paper is organized as follows.  Section II presents the data used and summary statistics.  Section III first describes the methodology employed, then discusses the empirical findings.  Section IV concludes.   .
II. Data 

This study uses panel data to investigate the causal relationship among corruption, economic freedom and economic growth for 83 panel countries over the 1998-2006.  Details about these 83 countries (i.e., 14 low, 24 lower middle, 16 upper middle, and 29 high income countries on the average) please see the table 1.  The data for 83 countries begin in 1998 since the CPI in annual frequency is only available from that time. 

     CPI (Corruption Perceptions Index) is the proxy for political corruption and bureaucratic corruption published by Transparency International (website: http://www.transparency.org/) since 1995.  Transparency International has devised a CPI based on opinion surveys of business people, professional risk analysts and the public.  Original scores are ranged from 0 (completely corrupt) to 10 (clean).  There are only 40 countries possessing complete data since 1995 and few low income countries are included.  Consequently, for robustness, we decide to capture the data including 83 countries since 1998 to include more low income countries.
EF (Index of economic freedom) defined over the range 0 to 100, where the number of 100 means the most free.  The index developed by the Heritage (website: http://www.heritage.org).  Economic freedom is defined as the absence of government coercion or constraint on the production, distribution, or consumption of goods and services beyond the extent necessary for citizens to protect and maintain liberty itself.  In other words, people are free to work, produce, consume, and invest in the ways they feel are most productive.
At last, EG (Economic growth) was captured through the annual growth of per capita GDP at 1998 constant prices between 
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.  The data come from International Monetary Fund (website: http://www.imf.org/) constant prices
Tables 2-4 provide summary statistics for the Corruption Perception Index (CPI), Index of economic freedom (EF), and Economic growth (EG).  For details, we divide 83 countries into four groups-- low, lower middle, upper middle, and high income countries by the GNI per capita, Atlas method (current US$) of the World Bank over the 1998-2006.  According to the average EF in Table 2, we could find that less economic freedom exists in low income countries but it has improved for the last three years, and more economic freedom exists in high income countries.  By looking at the average EG in table 3, we find that less economic growth exists in both low and high income countries and higher economic growth exists in upper middle income countries.  Based on the average CPI in table 4, we could capture that less corruption exists in high income countries and more corruption exists in low income countries, but it has also improved for the last three years.
III. Methodology and Empirical Result
A. Panel Unit Root Test
It is well known that, in small samples, traditional unit root tests have low power against near stationary alternatives.  Panel data circumvent the low power problem of standard unit root tests by increasing the number of observations.

The conventional ADF test for single-equation is based on the following regression equation:
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where i = 1,2,…,n countries (cross-section), ( is the first difference operator, 
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 is its standard error) since the single-equation ADF test may have low power when the data are generated by a near-unit-root but stationary process.  Levin et al., (2002, hereafter, Levin-Lin-Chu) found that the panel approach substantially increased power in finite samples when compared with the single-equation ADF test.  They proposed a panel-based version of Equation [1] that restricted
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where i = 1,2,…N indexes across cross-sectional regions.  Levin-Lin-Chu test the null hypothesis of 
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 (i.e., all the entities do not have a unit root), with the test based on the test statistic 
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Table 5 reported the results of the panel unit root test for three variables of EF, EG and CPI, respectively.  Based on the results, we found that the null hypotheses of non-stationarity were strongly rejected at the 1 percent significant level.  These indicate that all three variables EF, EG, and CPI for 83 countries are all stationary.
B. Panel VAR Causality Test and Panel Least Squares Estimation
In this context, we employed the Hurlin and Vent (2003) panel data Granger causality procedure (HV, hereafter).  The introduction of a panel data dimension permits the use of both cross-sectional and time-series information to test any causality relationships between two variables.  In particular, by increasing the number of observations, this procedure raises the degrees of freedom. Thus, it noticeably improves the efficiency of Granger causality tests.  
Consider a time-stationary VAR representation, adapted to a panel data context. For each individual i we have, (t ( [1, T]:
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The HV-procedure is based on the following homogenous non-causality hypothesis:
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The null hypothesis states non-existence of causal relationships across N.  If this null is rejected, there is evidence of Granger causality.  In the general case, the test statistic can be computed by the following Wald test proposed by HV:
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where SN denotes the total number of observations, 
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This new procedure also follows a standard Granger causality where the variables entered into the system need being time-stationary.  Thus, the three variables are subjected to unit root testing.

Since we found all the three variables EF, EG, and CPI are stationary, in the part A, we can further proceed to use HV procedure to test whether there exists any causal relationship among these three variables EF, EG, and CPI using our stationary panel data.

Since we found that the casual directions among these three variables for both lag one and two give us the similar results, we only report the results for lag order two. Table 6 reposts the results of the panel VAR causality test.  The empirical evidence reveals that economic growth causes both economic freedom and corruption respectively, whereas neither economic freedom nor corruption causes economic growth.  Moreover, we found feedback exists between economic freedom and corruption.  Based on the above result, the EF and CPI were respectively chosen as the dependent variables when we performed the panel OLS estimation.
After performing the panel VAR causality test, we employed the panel least squares estimation to investigate the signs of coefficients among economic freedom, corruption, and economic growth.  The second column of table 7 presents the results of the panel OLS estimation by choosing the EF as the dependent variable.  The coefficients of EG and EF with lag order one are closed to be significant at 1% level.  These results indicate that the higher economic growth and higher CPI (i.e., lower corruption) in the previous year would have significant positive effects on economic freedom this year for all 83 countries.

The third column of table 7 presents the results of the panel OLS estimation by choosing CPI as the dependent variable.  The coefficients of EG and EF with lag order one are closed to be significant at 10% level.  On the whole, these results indicate that the higher economic growth and higher economic freedom in the previous year would have significant positive effects on CPI (i.e., lower corruption) this year for all 83 countries.

To verify the robustness of our panel VAR causality test results, we also performed the panel OLS estimation by using the EG as the dependent variable.  We found that the coefficients of EF and CPI with lag order one or two are not significant at 10% level, and the results for the lag order two are reported in the fourth column of table 7.  The result reveals that economic growth is not well explained by the two independent variables of economic freedom and corruption.  Apparently, economic growth is influenced by other factors in these 83 countries.  These results are consistent with those found in our panel VAR causality test that one way causality running from EG to EF and CPI, respectively.
IV. Conclusion
This study uses panel data to investigate the causal relationship among corruption, economic freedom and economic growth for 83 panel countries over the 1998-2006.

According to the results of panel Granger causality test, the empirical evidence reveals that one way causality runs from economic growth to economic freedom and corruption, respectively, but feedback exists between economic freedom and corruption.  Then, we choose economic growth, corruption and economic growth as the dependent variables, respectively, to perform the panel OLS estimation.  Conclusively, we find that the higher economic growth and lower corruption in the previous year will grease the wheels of economic freedom next year, but the higher economic growth and economic freedom in the previous year will sand the wheels of corruption next year.
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Table 1 83 countries and their ranks
	Countries
	1998
	1999
	2000
	2001
	2002
	2003
	2004
	2005
	2006

	Argentina
	UM
	UM
	UM
	UM
	UM
	UM
	UM
	UM
	UM

	Australia
	H
	H
	H
	H
	H
	H
	H
	H
	H

	Austria
	H
	H
	H
	H
	H
	H
	H
	H
	H

	Belarus
	LM
	LM
	LM
	LM
	LM
	LM
	LM
	LM
	LM

	Belgium
	H
	H
	H
	H
	H
	H
	H
	H
	H

	Bolivia
	LM
	LM
	LM
	LM
	LM
	LM
	LM
	LM
	LM

	Botswana
	UM
	UM
	UM
	UM
	UM
	UM
	UM
	UM
	UM

	Brazil
	UM
	UM
	UM
	UM
	LM
	LM
	LM
	LM
	LM

	Bulgaria
	LM
	LM
	LM
	LM
	LM
	LM
	LM
	LM
	LM

	Cameroon
	L
	L
	L
	L
	L
	L
	L
	LM
	LM

	Canada
	H
	H
	H
	H
	H
	H
	H
	H
	H

	Chile
	UM
	UM
	UM
	UM
	UM
	UM
	UM
	UM
	UM

	China
	L
	LM
	LM
	LM
	LM
	LM
	LM
	LM
	LM

	Colombia
	LM
	LM
	LM
	LM
	LM
	LM
	LM
	LM
	LM

	Costa Rica
	LM
	LM
	UM
	UM
	UM
	UM
	UM
	UM
	UM

	Czech Republic
	UM
	UM
	UM
	UM
	UM
	UM
	UM
	UM
	UM

	Denmark
	H
	H
	H
	H
	H
	H
	H
	H
	H

	Ecuador
	LM
	LM
	LM
	LM
	LM
	LM
	LM
	LM
	LM

	Egypt
	LM
	LM
	LM
	LM
	LM
	LM
	LM
	LM
	LM

	El Salvador
	LM
	LM
	LM
	LM
	LM
	LM
	LM
	LM
	LM

	Estonia
	UM
	UM
	UM
	UM
	UM
	UM
	UM
	UM
	UM

	Finland
	H
	H
	H
	H
	H
	H
	H
	H
	H

	France
	H
	H
	H
	H
	H
	H
	H
	H
	H

	Germany
	H
	H
	H
	H
	H
	H
	H
	H
	H

	Ghana
	L
	L
	L
	L
	L
	L
	L
	L
	L

	Greece
	H
	H
	H
	H
	H
	H
	H
	H
	H

	Guatemala
	LM
	LM
	LM
	LM
	LM
	LM
	LM
	LM
	LM

	Honduras
	L
	LM
	LM
	LM
	LM
	LM
	LM
	LM
	LM

	Hong Kong
	H
	H
	H
	H
	H
	H
	H
	H
	H

	Hungary
	UM
	UM
	UM
	UM
	UM
	UM
	UM
	UM
	UM

	Iceland
	H
	H
	H
	H
	H
	H
	H
	H
	H

	India
	L
	L
	L
	L
	L
	L
	L
	L
	L

	Indonesia
	L
	L
	L
	L
	L
	LM
	LM
	LM
	LM

	Ireland
	H
	H
	H
	H
	H
	H
	H
	H
	H


Note: L, LM, UM, H respectively denote low, lower middle, upper middle, and high income countries ranked by the GNI per capita, Atlas method (current US$) of the World Bank.
Table 1 (Continued table 1)

	Countries
	1998
	1999
	2000
	2001
	2002
	2003
	2004
	2005
	2006

	Israel
	H
	H
	H
	H
	H
	H
	H
	H
	H

	Italy
	H
	H
	H
	H
	H
	H
	H
	H
	H

	Jamaica
	LM
	LM
	LM
	LM
	LM
	LM
	LM
	LM
	LM

	Japan
	H
	H
	H
	H
	H
	H
	H
	H
	H

	Jordan
	LM
	LM
	LM
	LM
	LM
	LM
	LM
	LM
	LM

	Kenya
	L
	L
	L
	L
	L
	L
	L
	L
	L

	Latvia
	LM
	LM
	LM
	UM
	UM
	UM
	UM
	UM
	UM

	Luxembourg
	H
	H
	H
	H
	H
	H
	H
	H
	H

	Malawi
	L
	L
	L
	L
	L
	L
	L
	L
	L

	Malaysia
	UM
	UM
	UM
	UM
	UM
	UM
	UM
	UM
	UM

	Mauritius
	UM
	UM
	UM
	UM
	UM
	UM
	UM
	UM
	UM

	Mexico
	UM
	UM
	UM
	UM
	UM
	UM
	UM
	UM
	UM

	Morocco
	LM
	LM
	LM
	LM
	LM
	LM
	LM
	LM
	LM

	Namibia
	LM
	LM
	LM
	LM
	LM
	LM
	LM
	LM
	LM

	Netherlands
	H
	H
	H
	H
	H
	H
	H
	H
	H

	New Zealand
	H
	H
	H
	H
	H
	H
	H
	H
	H

	Nicaragua
	L
	L
	L
	L
	L
	L
	L
	LM
	LM

	Nigeria
	L
	L
	L
	L
	L
	L
	L
	L
	L

	Norway
	H
	H
	H
	H
	H
	H
	H
	H
	H

	Pakistan
	L
	L
	L
	L
	L
	L
	L
	L
	L

	Paraguay
	LM
	LM
	LM
	LM
	LM
	LM
	LM
	LM
	LM

	Peru
	LM
	LM
	LM
	LM
	LM
	LM
	LM
	LM
	LM

	Philippines
	LM
	LM
	LM
	LM
	LM
	LM
	LM
	LM
	LM

	Poland
	UM
	UM
	UM
	UM
	UM
	UM
	UM
	UM
	UM

	Portugal
	H
	H
	H
	H
	H
	H
	H
	H
	H

	Romania
	LM
	LM
	LM
	LM
	LM
	LM
	LM
	UM
	UM

	Russia
	LM
	LM
	LM
	LM
	LM
	LM
	UM
	UM
	UM

	Senegal
	L
	L
	L
	L
	L
	L
	L
	L
	L

	Singapore
	H
	H
	H
	H
	H
	H
	H
	H
	H

	Slovenia
	H
	H
	H
	H
	H
	H
	H
	H
	H

	South Africa
	LM
	UM
	UM
	LM
	LM
	LM
	UM
	UM
	UM

	South Korea
	UM
	UM
	UM
	H
	H
	H
	H
	H
	H

	Spain
	H
	H
	H
	H
	H
	H
	H
	H
	H

	Sweden
	H
	H
	H
	H
	H
	H
	H
	H
	H


Note: L, LM, UM, H respectively denote low, lower middle, upper middle, and high income countries ranked by the GNI per capita, Atlas method (current US$) of the World Bank. 

Table 1 (Continued table 1)

	Countries
	1998
	1999
	2000
	2001
	2002
	2003
	2004
	2005
	2006

	Switzerland
	H
	H
	H
	H
	H
	H
	H
	H
	H

	Taiwan
	H
	H
	H
	H
	H
	H
	H
	H
	H

	Tanzania
	L
	L
	L
	L
	L
	L
	L
	L
	L

	Thailand
	LM
	LM
	LM
	LM
	LM
	LM
	LM
	LM
	LM

	Tunisia
	LM
	LM
	LM
	LM
	LM
	LM
	LM
	LM
	LM

	Turkey
	UM
	LM
	UM
	LM
	LM
	LM
	UM
	UM
	UM

	Uganda
	L
	L
	L
	L
	L
	L
	L
	L
	L

	Ukraine
	LM
	L
	L
	L
	LM
	LM
	LM
	LM
	LM

	United Kingdom
	H
	H
	H
	H
	H
	H
	H
	H
	H

	Uruguay
	UM
	UM
	UM
	UM
	UM
	UM
	UM
	UM
	UM

	United States
	H
	H
	H
	H
	H
	H
	H
	H
	H

	Venezuela
	UM
	UM
	UM
	UM
	UM
	UM
	UM
	UM
	UM

	Vietnam
	L
	L
	L
	L
	L
	L
	L
	L
	L

	Zambia
	L
	L
	L
	L
	L
	L
	L
	L
	L

	Zimbabwe
	L
	L
	L
	L
	L
	L
	L
	L
	L


Note: L, LM, UM, H respectively denote low, lower middle, upper middle, and high income countries ranked by the GNI per capita, Atlas method (current US$) of the World Bank.
Table 2 Summary Statistics for Index of economic freedom (EF)
	Group
	Statistic
	1998 
	1999 
	2000 
	2001 
	2002 
	2003 
	2004 
	2005 
	2006 

	L
	 Mean
	54.79 
	53.24 
	51.86 
	51.84 
	51.65 
	51.99 
	52.32 
	54.99 
	55.14 

	
	 Median
	55.30 
	54.60 
	52.30 
	53.05 
	53.50 
	52.60 
	54.20 
	57.65 
	57.15 

	
	 Maximum
	70.10 
	62.40 
	61.70 
	58.80 
	57.90 
	61.60 
	61.40 
	64.90 
	63.40 

	
	 Minimum
	38.40 
	39.40 
	37.00 
	33.90 
	33.90 
	31.60 
	33.90 
	34.00 
	35.80 

	
	 Std. Dev.
	6.98 
	6.80 
	6.87 
	6.43 
	6.05 
	7.50 
	7.09 
	8.02 
	6.97 

	
	 Observations
	17 
	16 
	16 
	16 
	15 
	14 
	14 
	12 
	12 

	LM
	 Mean
	60.03 
	60.73 
	58.82 
	57.56 
	57.52 
	56.93 
	57.00 
	59.28 
	59.17 

	
	 Median
	62.20 
	62.75 
	61.35 
	59.00 
	59.20 
	57.00 
	56.70 
	59.40 
	60.40 

	
	 Maximum
	73.10 
	76.20 
	72.60 
	71.40 
	72.20 
	72.00 
	73.10 
	71.00 
	70.30 

	
	 Minimum
	35.30 
	37.80 
	34.10 
	37.80 
	33.90 
	41.60 
	45.30 
	48.50 
	47.40 

	
	 Std. Dev.
	8.86 
	7.96 
	9.26 
	7.84 
	8.16 
	6.66 
	6.06 
	5.36 
	5.19 

	
	 Observations
	23 
	24 
	22 
	23 
	25 
	26 
	23 
	24 
	24 

	UM
	 Mean
	66.65 
	66.51 
	65.80 
	64.77 
	65.08 
	63.81 
	62.29 
	64.75 
	64.81 

	
	 Median
	69.40 
	66.50 
	66.70 
	64.60 
	64.75 
	64.45 
	63.40 
	66.40 
	65.80 

	
	 Maximum
	76.90 
	76.10 
	79.00 
	79.50 
	79.40 
	79.00 
	79.00 
	81.20 
	78.30 

	
	 Minimum
	54.00 
	55.80 
	49.60 
	52.00 
	51.50 
	42.40 
	42.20 
	45.10 
	47.70 

	
	 Std. Dev.
	7.38 
	6.42 
	7.29 
	7.12 
	7.44 
	9.29 
	9.32 
	8.17 
	7.63 

	
	 Observations
	15 
	15 
	17 
	15 
	14 
	14 
	17 
	18 
	18 

	H
	 Mean
	71.17 
	71.45 
	72.64 
	71.96 
	72.33 
	72.27 
	72.11 
	74.70 
	74.54 

	
	 Median
	69.70 
	71.25 
	71.65 
	73.20 
	72.80 
	72.70 
	70.90 
	74.50 
	74.50 

	
	 Maximum
	90.40 
	90.80 
	91.40 
	88.90 
	89.30 
	90.10 
	90.20 
	90.90 
	89.30 

	
	 Minimum
	58.50 
	56.20 
	59.20 
	56.20 
	57.30 
	57.30 
	55.60 
	58.20 
	57.60 

	
	 Std. Dev.
	7.60 
	8.09 
	7.97 
	8.03 
	8.02 
	8.01 
	8.47 
	7.83 
	7.31 

	
	 Observations
	28 
	28 
	28 
	29 
	29 
	29 
	29 
	29 
	29 


Note: L, LM, UM, H respectively denote low, lower middle, upper middle, and high income countries ranked by the GNI per capita, Atlas method (current US$) of the World Bank.
Table 3 Summary Statistics for Economic Growth (EG)

	Group
	Statistic
	1998 
	1999 
	2000 
	2001 
	2002 
	2003 
	2004 
	2005 
	2006 

	L
	 Mean
	0.001 
	0.015 
	0.017 
	0.016 
	0.007 
	0.018 
	0.029 
	0.030 
	0.031 

	
	 Median
	0.009 
	0.014 
	0.018 
	0.018 
	0.009 
	0.024 
	0.030 
	0.034 
	0.035 

	
	 Maximum
	0.066 
	0.049 
	0.077 
	0.097 
	0.055 
	0.075 
	0.062 
	0.070 
	0.065 

	
	 Minimum
	-0.156 
	-0.034 
	-0.073 
	-0.065 
	-0.042 
	-0.120 
	-0.036 
	-0.067 
	-0.052 

	
	 Std. Dev.
	0.048 
	0.023 
	0.034 
	0.034 
	0.028 
	0.045 
	0.024 
	0.036 
	0.031 

	
	 Observations
	17 
	16 
	16 
	16 
	15 
	14 
	14 
	12 
	12 

	LM
	 Mean
	0.005 
	0.006 
	0.026 
	0.018 
	0.026 
	0.033 
	0.045 
	0.031 
	0.035 

	
	 Median
	0.004 
	0.009 
	0.020 
	0.013 
	0.023 
	0.023 
	0.036 
	0.028 
	0.031 

	
	 Maximum
	0.086 
	0.066 
	0.099 
	0.091 
	0.081 
	0.099 
	0.121 
	0.093 
	0.090 

	
	 Minimum
	-0.123 
	-0.084 
	-0.054 
	-0.095 
	-0.020 
	-0.009 
	0.001 
	-0.002 
	0.013 

	
	 Std. Dev.
	0.046 
	0.042 
	0.033 
	0.038 
	0.026 
	0.028 
	0.032 
	0.025 
	0.020 

	
	 Observations
	23 
	24 
	22 
	23 
	25 
	26 
	23 
	24 
	24 

	UM
	 Mean
	0.014 
	0.012 
	0.036 
	0.015 
	-0.003 
	0.031 
	0.062 
	0.057 
	0.051 

	
	 Median
	0.027 
	0.014 
	0.037 
	0.024 
	0.012 
	0.036 
	0.053 
	0.051 
	0.046 

	
	 Maximum
	0.087 
	0.084 
	0.081 
	0.083 
	0.074 
	0.076 
	0.144 
	0.124 
	0.109 

	
	 Minimum
	-0.100 
	-0.081 
	-0.020 
	-0.056 
	-0.126 
	-0.100 
	0.022 
	0.015 
	0.024 

	
	 Std. Dev.
	0.050 
	0.043 
	0.030 
	0.038 
	0.068 
	0.044 
	0.031 
	0.029 
	0.022 

	
	 Observations
	15 
	15 
	17 
	15 
	14 
	14 
	17 
	18 
	18 

	H
	 Mean
	0.023 
	0.033 
	0.040 
	0.010 
	0.014 
	0.013 
	0.030 
	0.023 
	0.027 

	
	 Median
	0.030 
	0.031 
	0.034 
	0.010 
	0.014 
	0.015 
	0.026 
	0.023 
	0.026 

	
	 Maximum
	0.071 
	0.092 
	0.084 
	0.046 
	0.062 
	0.044 
	0.072 
	0.062 
	0.050 

	
	 Minimum
	-0.066 
	-0.004 
	0.016 
	-0.051 
	-0.030 
	-0.019 
	0.001 
	-0.010 
	0.003 

	
	 Std. Dev.
	0.029 
	0.019 
	0.018 
	0.020 
	0.019 
	0.014 
	0.018 
	0.014 
	0.011 

	
	 Observations
	28 
	28 
	28 
	29 
	29 
	29 
	29 
	29 
	29 


Note: L, LM, UM, H respectively denote low, lower middle, upper middle, and high income countries ranked by the GNI per capita, Atlas method (current US$) of the World Bank.
Table 4 Summary Statistics for Corruption Perceptions Index (CPI)

	Group
	Statistic
	1998 
	1999 
	2000 
	2001 
	2002 
	2003 
	2004 
	2005 
	2006 

	L
	 Mean
	2.76
	2.67
	2.57
	2.38
	2.52
	2.44
	2.55
	2.64
	2.70

	
	 Median
	2.70
	2.60
	2.50
	2.35
	2.60
	2.50
	2.60
	2.60
	2.65

	
	 Maximum
	4.20
	4.10
	4.10
	3.40
	3.90
	3.30
	3.60
	3.50
	3.30

	
	 Minimum
	1.40
	1.50
	1.20
	1.00
	1.60
	1.40
	1.60
	1.90
	2.20

	
	 Std. Dev.
	0.82
	0.85
	0.80
	0.59
	0.56
	0.52
	0.49
	0.46
	0.42

	
	 Observations
	17
	16
	16
	16
	15
	14
	14
	12
	12

	LM
	 Mean
	3.49
	3.49
	3.46
	3.56
	3.45
	3.27
	3.24
	3.27
	3.21

	
	 Median
	3.10
	3.40
	3.20
	3.60
	3.40
	3.30
	3.30
	3.20
	3.25

	
	 Maximum
	5.60
	5.30
	5.40
	5.40
	5.70
	4.90
	5.30
	5.70
	5.30

	
	 Minimum
	1.50
	1.80
	1.90
	1.80
	1.70
	1.60
	1.90
	2.10
	2.10

	
	 Std. Dev.
	1.11
	0.93
	0.97
	1.01
	1.00
	0.91
	0.94
	0.93
	0.82

	
	 Observations
	23
	24
	22
	23
	25
	26
	23
	24
	24

	UM
	 Mean
	4.52
	4.60
	4.62
	4.59
	4.55
	4.47
	4.42
	4.33
	4.51

	
	 Median
	4.60
	4.60
	4.70
	4.50
	4.50
	4.35
	4.20
	4.20
	4.65

	
	 Maximum
	6.80
	6.90
	7.40
	7.50
	7.50
	7.40
	7.40
	7.30
	7.30

	
	 Minimum
	2.30
	2.60
	2.70
	2.80
	2.50
	2.40
	2.30
	2.30
	2.30

	
	 Std. Dev.
	1.21
	1.16
	1.13
	1.20
	1.35
	1.34
	1.41
	1.40
	1.43

	
	 Observations
	15
	15
	17
	15
	14
	14
	17
	18
	18

	H
	 Mean
	7.65
	7.74
	7.71
	7.62
	7.68
	7.74
	7.72
	7.81
	7.79

	
	 Median
	8.05
	7.85
	7.75
	7.80
	7.80
	8.00
	8.20
	8.30
	8.30

	
	 Maximum
	10.00
	10.00
	10.00
	9.90
	9.70
	9.70
	9.70
	9.70
	9.60

	
	 Minimum
	3.90
	4.70
	4.60
	4.20
	4.20
	4.30
	4.30
	4.30
	4.40

	
	 Std. Dev.
	1.74
	1.57
	1.54
	1.55
	1.57
	1.55
	1.58
	1.52
	1.51

	
	 Observations
	28
	28
	28
	29
	29
	29
	29
	29
	29


Note: L, LM, UM, H respectively denote low, lower middle, upper middle, and high income countries ranked by the GNI per capita, Atlas method (current US$) of the World Bank.
Table 5 Results of Panel Unit Test of Levin-Lin-Chu (2002)
	Variable
	Test Statistic
	p-value

	Economic Freedom (EF)
	-8.77585
	0.0000

	Economic Growth (EG)
	-19.8171
	0.0000

	Corruption Perception Index (CPI)
	-14.1931
	0.0000


Table 6 Results of Panel Causality Test with Lag Two
	Null Hypothesis
	F-Statistic
	Probability

	EG does not Granger Cause EF
	24.2634***
	7.60E-11

	EF does not Granger Cause EG
	1.87622
	0.1541

	CPI does not Granger Cause EF
	29.3229***
	7.50E-13

	EF does not Granger Cause CPI
	6.23959***
	0.00209

	CPI does not Granger Cause EG
	2.18266
	0.11367

	EG does not Granger Cause CPI
	2.84586*
	0.0589


Note: *, **, *** denote significance at 10%, 5%, and 1%, respectively. 

Table 7 Results of Panel OLS Estimation 
	Independent Variable
	Dependent Variable

	
	EF
	CPI
	EG

	C
	4.019690***

(0.710237)
	-0.264526***

(0.087540)
	0.020757**

(0.008077)

	EF_LAG1
	0.809910***

(0.039881)
	0.007932*

(0.004916)
	-0.000319
(0.000454)

	EF_LAG2
	0.085422**

(0.038718)
	-0.001987
(0.004772)
	0.000267
(0.000440)

	EG_LAG1
	19.70428***

(3.330882)
	0.659105*

(0.410545)
	0.486278***

(0.037879)

	EG_LAG2
	3.861606
(3.177995)
	0.275049
(0.391701)
	0.066346*

(0.036140)

	CPI_LAG1
	1.365996***

(0.326654)
	0.969214***

(0.040261)
	0.000215
(0.003715)

	CPI_LAG2
	-0.916898***

(0.324220)
	0.005004
(0.039961)
	-0.000946
(0.003687)

	Prob. (F-statistic)
	0.000000
	0.000000
	0.000000

	Adjusted R-square
	0.953665
	0.986173
	0.290519

	Durbin-Watson stat.
	2.052329
	1.979948
	2.216771


Note: *, **, *** denote significance at 10%, 5%, and 1%, respectively. 
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