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1. Introduction

How large the non-observed economy (NOE) is and what determines its size in different countries and regions of the world is a much studied question (Schneider and Enste, 2000, 2002).
  The size of this sector in an economy has important ramifications.  It negatively affects a nation’s ability to collect taxes to support its public sector, which can lead more economic agents to move into the non-observed sector (Johnson, Kaufmann, and Shleifer, 1997).  When this sector is associated with criminal or corrupt activities it may undermine social capital and broader social cohesion (Putnam et al, 1993), which may damage economic growth (Knack and Keefer, 1997; Zak and Knack, 2001).  Furthermore, as international aid programs are tied to official measures of the size of economies, these can be distorted by wide variations in the relative sizes of the NOE across different countries, especially among the developing economies.  

Early studies (Guttman, 1977; Feige, 1979; Tanzi, 1980, Frey and Pommerehne, 1984) emphasized the roles of high taxation and large welfare state systems in pushing businesses and their workers into the non-observed sector.  Although some more recent studies have found the opposite, that higher taxes and larger governments may actually be negatively related to the size of this sector (Friedman, Johnson, Kaufmann, and Zoido-Lobatón, 2000), others continue to find the more traditional relationship (Schneider, 2002; Schneider and Klinglmair, 2004).
    Various other factors have been found to be related to the NOE at the globalh level, including degrees of corruption, degrees of over-regulation, the lack of a credible legal system (Friedman, Johnson, Kaufmann, Zoido-Lobatón), the size of the rural sector, and the degree of ethnic fragmentation (Lassen, 2003).

One factor that has been little studied in this mix is income inequality.  The first published papers dealing empirically with such a possible relationship focused on this relationship within transition economies (Rosser, Rosser, and Ahmed, 2000, 2003).
  For a major set of the transition economies they found a strong and robust positive relationship between income inequality and the size of the non-observed economy.  The first of these also found a positive relationship between changes in these two variables during the early transition period while the second only found the levels relationship still holding significantly after taking account of several other variables.  The most important other significant variable was a measure of macroeconomic instability, specifically the maximum annual rate of inflation a country had experienced during the transition.

In this paper we extend the hypothesis of a relationship between the degree of income inequality and the size of the non-observed economy to the global data set studied by Friedman et al.  However, we also include macroeconomic variables that they did not include.  In addition we include an index of trust as a measure of social capital.  Our main conclusion is that the finding of our earlier studies carries over to the global data set: income inequality and the size of the non-observed economy possess a strong, significant, and robust positive correlation.  No other variable shows up as consistently similarly related, although a corruption index does for some specifications.  However, inflation is not significantly correlated for the global data set, in contrast to our findings for the transition countries, and neither is per capita GDP.  In contrast with Friedman et al, measures of regulatory burden and lack of property rights enforcement are weakly negatively correlated with the size of the non-observed economy but not significantly so. However, lack of property rights enforcement is strongly negatively correlated with corruption, and regulatory burden is also under some specifications.  The finding of Friedman et al that taxation rates are negatively correlated with the size of the non-observed economy holds only insignificantly in our multiple regressions.

In addition we have looked at which variables are correlated in multiple regressions with income inequality, levels of corruption, and trust.  In a general formulation the two variables that are significantly correlated with income inequality are a positive relation with the size of the non-observed economy and the regulatory burden, with a negative relation with taxation rates significant at the ten per cent level.  Regarding the corruption index, the variables significantly correlated with it are negative relations with property rights enforcement and trust.  Trust is significantly negatively related to corruption but counterintuitively is positively related to the size of the non-observed economy, although their bivariate relation is negative.

Beyond these more specific empirical findings (and related policy implications), there is a more general methodological issue this paper addresses.  It contributes to the emerging paradigm that emphasizes the role of social interactions of heterogeneous agents in complex economic systems as being important to consider in addition to the more conventional analysis that focuses solely upon individual incentives.  That such a clear implication of the conventional approach as that higher taxes should be associated with greater involvement in the non-observed economy may be nullified by the effect of such social interactions is strong evidence of this conclusion and is an important contribution of this paper.   

In the next section of the paper conceptual and theoretical issues will be discussed.  The following section will deal with definitional and data matters.  Then empirical results will be presented.  The final section will present concluding observations.

2. Labor Returns in the Non-Observed Economy 


Whereas Friedman et al focus upon decisions made by business leaders, we consider decisions made by workers regarding which sector of the economy they wish to supply labor to.  This allows us to emphasize clearly the issue of social interactions involved in the formation of the non-observed economy that tend to be left out in such discussions.  Focusing on business leaders’ decisions does not explain why income distribution might enter into the matter, and it may be that the use of such an approach in much previous literature explains why researchers have avoided the hypothesis we find to be so compelling.  For us factors such as social capital and social cohesion seem related to the degree of income inequality and thus need to be recognized.


We need to clarify our use of terminology.  As noted in footnote 1 above, most of the literature in this field has not distinguished between such terms as “informal, underground, illegal, shadow,” and so forth in referring to economic activities not reported to governmental authorities (and thus not generally appearing in official national and income product accounts, although some governments make efforts to estimate some of these activities and include them).  In Rosser, Rosser, and Ahmed (2000, 2003) we respectively used the terms “informal” and  “unofficial” and argued that all of these labels meant the same thing.  However we also recognized there that there were different kinds of such activities and that they had different social, economic, and policy implications, with some clearly undesirable and others potentially desirable from certain perspectives, e.g. businesses only able to operate in such a manner due to excessive regulation of the economy (Asea, 1996).


In this paper we use the term, “non-observed economy” (NOE), introduced by the United Nations System of National Acccounts (SNA) in 1993 (Calzaroni and Ronconi, 1999), which has become accepted in policy discussions within the OECD (Blades and Roberts, 2002) and other international institutions.  The SNA further subdivides the NOE into three broad categories: illegal, underground, and informal (Calzaroni and Ronconi).  There are further subdivisions of these regarding whether their status is due to statistical errors, underreporting, or non-registration, which we shall not discuss further.  

The illegal sector consists of activities that would be in and of themselves illegal if officially reported, e.g. murder, theft, bribery, and so forth.  Some of corruption fits into this category, but not all.  By and large these activities are viewed as unequivocally undesirable on social, economic, and policy grounds.  Underground activities are those that are not illegal per se, but which are not reported to the government in order to avoid taxes or regulations.  Thus they become illegal, but only because of this non-reporting of them.  Many of these may be desirable to some extent socially and economically, even if the non-reporting of them reduces tax revenues and may contribute to a more corrupt economic environment.  Finally, informal activities are those that take place within households and do not involve market exchanges for money.  Hence they would not enter into national income and product accounts by definition, even if they were to be reported.  They are generally thought to occur more frequently in rural parts of less developed countries and to be largely beneficial socially and economically.  Although the broader implications of these different types of non-observed economic activity vary considerably, they all result in no taxes being paid to the government on them.


Although not necessary for positive relations between our main variables, income inequality, corruption, and the size of the NOE, conditions under which multiple equilibria arise as discussed in Rosser et al (2003) are of interest.  This idea draws on a considerable literature, much of it in sociology and political science, which emphasizes positive feedbacks and critical thresholds in systems involving social interactions.  Schelling (1978) in economics and Granovetter (1978) in sociology noted such phenomena, with Crane (1991) discussing cases involving negative social conduct spreading rapidly after critical thresholds are crossed.  Putnam with Leonardi and Nanetti (1993) suggested possible multiple equilibria in discussing the contrast between northern and southern Italy in terms of social capital and economic performance.  Although Putnam emphasizes participation in civic activities as key in measuring social capital, others focus more on measures of generalized trust, found to be strongly correlated with economic growth at the national level (Knack and Keefer, 1997; Zak and Knack, 2001; Svendsen, 2002).  Given that Coleman (1990) defines social capital as the strength of linkages between people in a society, it can be related to social cohesion and potentially lower transactions costs in economic activity.


The concept of social capital has become very controversial.  Early advocates of the idea included Bourdieu (1977) and Loury (1977).  Major overviews can be found in Woolcock (1998), Dasgupta (2000), Svendsen and Svendsen (2004), with Durlauf and Fafchamps (2004) providing a more critical perspective.  The latter note that different observers provide conflicting definitions of the concept with confused measures and econometric estimates. They note especially the problem of “negative social capital,” that strong links within certain sub-groups, such as the mafia, may be inimical to economic growth.  Putnam (2000) distinguishes between “bridging” social capital and “bonding” social capital.  The former consists of links throughout society generally, the kind that presumably reduce transactions costs of economic activity.  The latter are between individuals within a sub-group of society, the sort that could be inimical to general economic growth, although not necessarily to the incomes of the members of the group and might correspond more to the negative social capital of Durlauf and Fafchamps.  We shall assume that measures of generalized trust serve as proxies for the more economically productive, bridging social capital.  


Dasgupta (2000, pp. 395-396) provides three alternative conceptualizations at the aggregate level for the operation of social capital, which he identifies with trust.  The first has it operating through total factor productivity

                                                  Y = Af(K, N),                                                                         (1)

where Y is total output, A is total factor productivity, K is aggregate physical capital, and N is labor force.  A is a positive function of bridging social capital, seen as lowering transactions costs through generalized trust.  Dasgupta finds the evidence for this weak, at least for East Asia.  The second approach distinguishes human capital, H, and sees it being influenced along with physical capital by the lowering of transactions costs through social capital

                                                Y =  Af(BM(K, H), N),                                                            (2)

where B now captures the social network externalities of social capital.  Dasgupta reports for this as well that evidence is weak for B contributing substantially to economic growth in newly industrializing countries.  Finally Dasgupta postulates that social capital works through both human capital and labor via C,

                                                Y = Af(K, CN(H, N)).                                                            (3)

Dasgupta then argues that it is not possible to clearly distinguish between these hypotheses.  However, we shall consider (3) to be the more appropriate representation and further consideration will assume that the social externality element will operate through its impact on labor directly (we shall not worry about physical capital directly).    


Rosser et al (2000, 2003) argue that the link between income inequality and the size of the NOE is a two-way causal relationship, running principally through breakdowns of social cohesion and social capital.  Income inequality leads to a lack of these, which in turn leads to a greater tendency to drop out of the observed economy due to social alienation.  Zak and Feng (2003) find transitions to democracy easier with greater equality.  Going the other way, the weaker government associated with a large NOE reduces redistributive mechanisms and tends to aggravate income inequality.
  Bringing corruption into this relation simply reinforces it in both directions.  Although no one prior to Rosser et al directly linked income inequality and the NOE, some did so indirectly.  Thus, Knack and Keefer (1997) noted that both income equality and social capital were linked to economic growth and hence presumably to each other.  Putnam (2000) shows among the states in the United States that social capital is positively linked with income equality but is negatively linked with crime rates.


The formal argument in Rosser et al (2003) drew on a model of participation in mafia activity due to Minniti (1995).  That model was in turn based on ideas of positive feedback in Polya urn models due to Arthur, Ermoliev, and Kaniovski (1987; see also Arthur, 1994).  The basic idea is that the returns to labor of participating in NOE activity are increasing for a while as the relative size of the NOE increases and then decrease beyond some point.  This can generate a critical threshold that can generate two distinct stable equilibrium states, one with a small NOE sector and one with a large NOE sector.  In the model of criminal activity the argument is that law and order begins to break down and then substantially breaks down at a certain point, which coincides with a substantially greater social acceptability of criminal activity.  However, eventually a saturation effect occurs and the criminals simply compete with each other leading to decreasing returns.  Given that two of the major forms of NOE activity are illegal for one reason or another, similar kinds of dynamics can be envisioned.



Let N  be the labor force; Nnoe be the proportion of the labor force in the NOE sector; rj be the expected return to labor activity in the NOE sector minus that of working in the observed sector for individual j, and aj be the difference due solely to personal characteristics for individual j of the returns to working in the NOE minus those of working in the observed economy, with this capturing both the human capital and social capital effects on the individual.  We assume that this variable is uniformly distributed on the unit interval, j ε [0,1], with aj increasing as j increases, ranging from a minimum at ao and a maximum at a1.  We assume that this difference in returns between the sectors follows a cubic function.  With all parameters assumed positive this gives the return to working in the NOE sector for individual j as



        rj = aj + (-αNnoe3 + βNnoe2 + γNnoe),                                                   (4)

with the term in parenthesis on the right hand side equaling f(Nμ).  Figure 1 shows this for three individuals, each with a different personal propensity to work in the NOE sector.   

Figure 1 
Relative returns to working in non-observed sector for three separate individuals (vertical axis) as function of percent of economy in non-observed sector (horizontal axis)
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Broader labor market equilibrium is obtained by considering stochastic dynamics of the decisionmaking of potential new labor entrants.  Let N` = N + 1; q(noe) = probability a new potential entrant will work in the NOE sector, 1 – q(noe) = probability new potential entrant will work in observed sector, with λnoe = 1 with probability q(noe) and λnoe = 0 with probability 1 – q(noe).  This implies that



q(noe) = [a1 – f(Nnoe)]/(a1 – a0).                                                  (5)

Thus after the change in the labor force the NOE share of it will be

      
N`noe = Nnoe + (1/N)[q(noe) – Nnoe] + (1/N)[λnoe – q(noe)].                                   (6)

The third term on the right is the stochastic element and has an expected value of zero (Minniti, 1995, p. 40).  If q(noe) > Nnoe, then the expected value of N`noe > Nnoe.  This implies the possibility of three equilibria, with the two outer ones stable and the intermediate one unstable.  This situation is depicted in Figure 2.  


Our argument can be summarized by positing that the location of the interval [a0,a1] rises with an increase in either the degree of income inequality, in the level of corruption in the society, or in an increase in the gap between bridging and bonding social capital.  Such an effect will tend to increase the probability that that an economy will be at the upper equilibrium rather than at the lower equilibrium and if it does not move from the lower to the higher it will move to a higher equilibrium value.  In other words, we would expect that either more income inequality or more corruption will result in a larger share of the economy being in the non-observed portion.  However, in using trust as the main indicator of social capital, the relationship is ambiguous as it will depend on what kind of social capital it reflects.  If it reflects bridging social capital, then we would expect more trust to lead to less activity in the NOE, whereas if it reflects bonding social capital it may well do the opposite.


Furthermore, we expect there to be mutual interactions among several of these.  The non-observed economy can be expected to increase inequality through reducing tax revenues available for redistribution.  We also expect a strong feedback from it to corruption, with all of these potentially affecting social capital in various ways. 


Finally, we shall also consider other variables that may interact with these and each other, including broader institutional, policy, or macroeconomic factors described below

Figure 2
Probability average new labor force entrant works in non-observed sector q(u) (vertical axis) as function of percent of economy in non-observed sector (horizontal axis)
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3. Variable Definitions and Data Sources
In the empirical analysis in this paper we present results using eight variables: 

a measure of the share of the NOE sector in each economy, a Gini index measure of the degree of income inequality in each economy, an index of the degree of corruption in each economy, real per capita income in each economy, inflation rates in each economy, a measure of the tax burden in each economy, a measure of the enforcement of property rights, a measure of the degree of regulation in each economy, and a degree of generalized trust.
  This set of variables produced equations for all of our dependent variables with high degrees of statistical significance based on the F-test, as can be seen in Tables 2-8 and 10-13 below.  The first set of tables shows the results for the 1992-93 whereas the second set shows them for 2000 using OLS estimates.  Let us note the problems with measuring each of these variables and provide the sources we have used in our estimates.


Without question the hardest of these to measure is the relative share of an economy that is not observed.  The essence of the problem is that one is trying to observe that which by and large people do not wish to have observed.  Thus there is inherently substantial uncertainty regarding any method or estimate, and there is much variation across different methods of estimating.  Schneider and Enste (2000) provide a discussion of the various methods that have been used.  However, they argue that for developed market capitalistic economies the most reliable method is one based on using currency demand estimates.  An estimate is made of the relationship between GDP and currency demand in a base period, then deviations from this model’s forecasts are measured.  This method, due to Tanzi (1980), is widely used within many high income countries for measuring criminal activity in general.  Given that most of the currency demand models assume that tax rates measure the underground economy effect, this complicates their use for testing that variable.


Schneider and Enste recommend the use of electricity consumption models for economies in transition, a method originated by Lizzera (1979) because of the instability of financial relationships during economic transition.  Kaufmann and Kaliberda (1996) and also Lackó (2000) have made such estimates for transition economies, with these providing the basis for the earlier work by Rosser et al (2003).  Kaufmann and Kaliberda’s estimates are similar in method to the currency demand one except that a relationship is estimated between GDP and electricity use in a base period, with deviations later providing the estimated share of the NOE.  Lackó’s approach differs in that she model’s household electricity consumption relations rather than electricity usage at the aggregate level.  Of course many forms of underground economic activity do not involve the use of electricity, and electricity production technology can change over time in ways complicating such estimates.  


Another approach is MIMIC, or multiple indicator multiple cause, first used in this context by Frey and Pommerehne (1984) and used by Loayza (1996) to make estimates for various Latin American economies.  This method involves deriving the measure from a set of links between presumed underlying variables and presumed indicators.  This method has the problem that it in effect already presumes to know what the relationships are, so that one will get biased results for testing it on any of the presumed underlying variables.


One more method is to look at discrepancies in national income and product accounts data between GDP estimates and national income estimates.  Schneider and Enste list several other methods that have been used.  However these four are the ones underlying the numbers we use in our estimates.


Although we use some alternatives to some of their other variables we use the measures of the NOE that Friedman et al use for our 1992-93 estimates that are most directly comparable with their study.  These in turn are taken from tables appearing in an early version of Schneider and Enste (2000).  They have 69 countries listed and for many countries provide two different estimates.  By and large for OECD countries they use currency demand estimates, mostly due to Schneider (1997) or Williams and Windebank (1995) or Bartlett (1990), with averages of the estimates provided when more than one is available.  For transition economies electricity consumption models are used, mostly from Kaufmann and Kaliberda, with a few from Lackó.  Electricity consumption models are also used for the more scattered estimates for Africa and Asia, with most of these estimates drawn on work of Lackó as reported in Scheider and Enste.  For Latin America most of the estimates come from Loayza (1996) who used the MIMIC method.  However for some countries electricity consumption model numbers are available, due to Lackó and reported by Schneider and Enste.  Finally the national income and product accounts discrepancy approach was the source for one country, Croatia, also as reported in Schneider and Enste.  For our study we have selected the estimate from those available based on the prior arguments regarding which would be expected to be most accurate.  Most of these numbers are for the early to mid 1990s.  

For 2000 we use numbers provided by Schneider and Klinglmair (2004).  A substantial portion of these numbers are based on the DYMIMIC extension of the MIMIC method.  This makes for difficulties in comparing our results for the two different data points and for any studies of dynamic relations between them, which generally showed mostly non-significant results.
  Unfortunately there were fewer country numbers available for this year, with the set consisting mostly of ones from the OECD and the transition economies.  This variable became the main limiting one for 2000 data set, which had only 21 countries for all variables.     


Although not as difficult to measure as the NOE, income inequality is a variable that is somewhat difficult to measure, with various competing approaches.  The Gini coefficient is the most widely available number across different countries, although it is not available for all years for most countries.  Furthermore there are different data sources underlying estimates of it, with the surveys in higher income countries generally reflecting income whereas in poorer countries they often reflect just consumption patterns.  For most of the transition countries for 1992-93 we use estimates constructed by Rosser et al (2000), however for the other countries we use the numbers provided by the UN Human Development Report for 2002 or 2003, which are also for various years in the 1990s.  Of the 69 countries studied in Friedman et al there are three for which no Gini coefficient data are available, Argentina, Cyprus, and Hong Kong.  Hence they are not included in our estimates.


For 2000 we updated these with the same report for 2004.  It must be noted that few countries have annual studies of this variable, so for both years we have selected the number for the year closest to the year in question.


Our measure of corruption is an index used by Friedman et al that comes from Transparency International (1998).  We note that the scale used for this index is higher in value for less corrupt nations and ranges from one to ten.  This is in contrast to our NOE and Gini coefficient numbers, which rise with more NOE and more inequality.  Thus, a positive relation between corruption and either of those other two variables will show up as a negative relationship for our variables.  For 2000 we used numbers updated from the same source. 


Real per capita GDP numbers come from UN Human Development Report for 2001 and are for the year 2000.  The inflation rate estimate is from the same source but is an average for the 1990-2000 period.  Our measure of tax burden comes from Heritage Foundation’s 2001 Index of Economic Freedom (O’Driscoll, Holmes, and Kirkpatrick, 2001).  This combines an estimate based on the top marginal income tax rate, the marginal tax rate faced by the average citizen and the top corporate tax rate and ranges from one (low tax burden) to 5 (high tax burden).  This number increases as the taxation burden increases.  Our measure of property rights enforcement comes from O’Driscoll et al and ranges from one (high property rights enforcement) to five (low property rights enforcement).  The measure of regulatory burden is also from O’Driscoll et al and ranges from one (low regulatory burden) to five (high regulatory burden).  Obviously there is a considerable amount of subjectivity involved in many of these estimates.  After taking account of these variables so far, the usable data set is reduced from 69 to only 52. 


Finally we use as our measure of trust for 1992-93 the index used in the World Values Survey (Inglehart, Basañez, and Moreno, 1998), which varies from zero to 100, with higher meaning more trust.  Although they study 43 “societies,” many of these are sub-sections of the nations we are observing, such as the city of Moscow and Northern Ireland.  In the end, when the numbers from this sort are combined with those listed above we are left with only 32 of the original 69 countries, with our set heavily dominated by OECD and transition countries.  Thus, in order to capture a broader view, we look at regressions both with and without the trust variable.  For 2000 we used numbers for this index provided personally by Ronald Inglehart, for which year estimates for many more countries were available.

4. Empirical Estimates

As a preliminary to our OLS multiple regressions for the 1992-93 data, shown in Tables 2-8, we display the correlation matrix for these nine variables as Table 1.  What comes out of the OLS regressions is generally foreshadowed in this matrix and is consistent with it, with a few exceptions.  Using the larger 52 nation set without trust, for each of the three other main dependent variable the independent variables that prove to be statistically significant in the OLS regressions also have a high absolute value in the correlation matrix with the dependent variable.  The two exceptions are that lack of property rights enforcement and regulatory burden appear strongly correlated with the NOE, but are not statistically so in the multiple regression, but their relations with corruption are the highest bivariate correlations in the matrix, foreshadowing that corruption may carry their effect in some multiple regressions.  The main outlier comes when we bring in trust and the data set is reduced to 32 nations.  Then we have the contrast that trust is negatively correlated with the NOE in the correlation matrix but seems to be positively related with it in the multiple regression at the ten per cent level.                                                                                                                                                                                                                


Table 2 shows the results for the OLS regression without the trust variable in which the measure of the non-observed economy is the dependent variable and the other six variables are the independent ones.  The most statistically significant independent variable is the corruption index, significant at the 5 percent level, and corresponding with it being the most strongly correlated in the correlation matrix.  The expected positive relationship between these two (shown by a negative sign) holds.  The other significant variable, only so at the 5 percent level but not at the 1 percent level, is the Gini coefficient.  This confirms that the finding of Rosser et al for the transition economies carries over to the world economy.  We note that although we do not report them here, the qualitative results seen here show up consistently in other formulations of possible regressions with these and some other variables in various combinations.


Table 3 shows the same regression but with the trust variable included as an independent variable and with the number of observations reduced by 20 because of the unavailability of the trust index for those countries.  The Gini index continues to be significant, even more strongly so than in the previous regression.  Corruption is no longer significant, although is nearly so at the ten per cent level.  However, we have the peculiar result that trust is positively related to NOE and significantly so at the ten per cent level.  This certainly suggests that we do not have a fully satisfying specification here, although it could be that the trust number is picking up “bonding” as well as “bridging” social capital, which would be consistent with this empirical result.  

Following the arguments of McCloskey and Ziala (1996) we also observe that the size of the coefficients for these two statistically significant variables are large enough to be considered economically significant as well.  Thus in Table 2, the presumed ceteris paribus relations would be that a ten percent increase in the Gini coefficient would be associated with a six percent increase in the share of GDP in the non-observed economy, while a ten percent increase in the rate of corruption (change in index value of one point) would be associated with four percent increase in the share of GDP in the non-observed economy.  These are noticeable relationships economically, although one must be careful about making such extrapolations as these.


However, one finding of Rosser et al (2003) does not appear to carry over to the global data set.   This is the statistically significant relationship between inflation and the size of the NOE, which even carried over to the growth of the NOE as well.  A possible explanation of this that seems reasonable is that during the period of observation the transition economies experienced much higher inflation than most of the rest of the world, with Ukraine reaching a maximum annual rate of more than 10,000 percent.  This high inflation was strongly related to the general process of institutional collapse and breakdown that happened in those countries.  This result holds for both specifications.


One finding of Friedman et al is not confirmed by our results, their finding that taxation burden is negatively correlated with the size of the NOE significantly.  Our correlation matrix does show a negative bivariate correlation of  -.45, but in the Table 2 regression this becomes a weakly positive and statistically insignificant relation, while in the Table 3 regression it is weakly negative but insignificant relation.  There is a possible explanation for the contrast between our finding and that of Friedman et al.  As we shall see, there is a strong negative relation between taxation burden and income inequality, at least in the larger data set.  There is a negative bivariate correlation between taxation burden and the non-observed economy (see Table 1). But in the multiple regression it appears that it is dominated by the negative relation between taxation and income inequality.  However, it would appear that the more important factor here is income inequality, and when a measure of it appears in an equation the statistical significance (and even the sign found) disappears.  Thus, the fact that Friedman et al left out income distribution in their various estimates appears to have profoundly distorted their findings.  On the other hand our results do not provide any support for the more traditional view that tax burden is a major factor in the growth of the non-observed economy either, although if greater equality improves tax morality, this may not be surprising.  It is simply not statistically significant in either direction particularly in a more fully specified model.  


Table 4 shows the OLS regression results for the smaller set of variables but with the Gini coefficient as the dependent variable.  The finding of Rosser et al (2000, 2003) that the size of the NOE is statistically significantly related to income inequality when the latter is an independent variable found for the transition economies is confirmed for the global data set as well, although only at the 5 percent level, not at the 1 percent level.  Even more statistically significant, holding strongly at the 1 percent level, is tax burden, which is negatively correlated.  It would appear that these tax burdens result in noticeable income redistribution, or if they do not, then nations with more equal income distributions are more willing to tolerate higher tax rates.  However, just as in Table 2, the inflation measure also does not show up as statistically significant, although it was not significant in the equation for the Gini coefficient in Rosser et al (2003).  The one other variable that was significant in their study (negatively so), an index of Democratic Rights, is not included in this study, as it was specifically measured for the transition countries.  None of the other variables are significant, and do not show up as being so in alternate formulations.

Regarding economic significance the relation from the NOE to income inequality appears to be somewhat weaker than going the other way.  Thus, a ten percent increase in the share of the non-observed economy in GDP would only be associated with about a two percent increase in the Gini coefficient.  The taxation burden appears to be economically significant, with a twenty percent increase in tax burden leading to a forty percent decline in Gini coefficient, which probably must be considered as holding only locally within a range.

Table 5 brings in trust to this estimate for the smaller 32 countries data set.  While the NOE continues to be a significant variable, taxation is now only significant at the ten percent level, with regulatory burden now becoming significant at the five per cent level, with it negatively correlated with inequality.  Also, our macroeconomic variables come back into play somewhat, with the deflator being significant at the ten per cent level and positively correlated with inequality.


Table 6 shows the OLS regression for this same set of variables but with the corruption index as the dependent variable, again keeping in mind that a lower value of this index indicates more corruption.  One variable is statistically significant at the 1 percent level, property rights enforcement, which is negatively correlated with corruption .  Two variables are statistically significant at the 5 percent level, the size of the NOE, which is positively correlated with corruption (a negative sign in this regression), and the regulatory burden also positively related to corruption.  These results agree with the findings of Friedman et al.  The role of the tax burden here would seem to fit better with the Friedman et al view, with the tax variable operating through corruption, than the more traditional view that higher tax rates directly bring about illicit activities of various sorts.


Regarding economic significance, the tax and regulatory burden variables appear to have large coefficients, with both implying approximately that a twenty percent change in their levels would be associated with a ten percent change in the corruption level, although given that we are dealing with artificially constructed indexes on both sides of this equation, this interpretation must be taken with caution.  The link from the NOE to corruption seems to be somewhat weaker, however, with it taking a fifty percent increase in NOE share to be associated with a ten percent change in corruption, a change of one point in the corruption index.  

Interestingly income inequality does not seem to be significantly correlated with the level of corruption, although it could arguably be correlated based on our theoretical argument.  Of course corruption was not a significant independent variable in the estimate with the Gini coefficient as the dependent variable either.


In Table 7 we bring in the trust variable, thereby again reducing our number of observations.  In accordance with other studies (Uslaner and Badescu, 2004), we find trust strongly and significantly negatively related to corruption.  The NOE variable now loses its significance as does the regulation variable, although the NOE is not too far from being significant at the ten per cent level.  However, property rights enforcement continues to be significant at the one per cent level with the expected sign.


Table 8 presents results for trust as the dependent variable, which is only available for our 32 observations data set.  The most significant variable is corruption at the one per cent level, which has the expected sign.  An anomalous result is that NOE is significant at the ten per cent level, but with an unexpected positive sign, overturning the bivariate relation between these two variables in the correlation matrix.  A surprising result is that our hypothesis that equality would drive trust does not hold up fully.  The sign is as expected, but with a p-value of .121 it just misses being significant at the ten per cent level.  Thus, curiously, inequality seems to more directly relate to NOE than our hypothesized intermediary, social capital, although this may be an artifact of the smaller data set available for estimating with the trust variable. 


Table 9 presents the correlation matrix for our variable set for 2000, with generally similar results compared to the earlier period.  Tables 10-13 show results of OLS multiple regressions on our full variable set for each of our main dependent variables, with only one each shown given that the limiting variable for this period is the NOE variable.  Unfortunately there are only 21 countries in this data set, confined to OECD and transition economies, thus much less global than for the earlier time period.


Table 10 is probably the one of greatest interest with NOE as the dependent variable.  The results are reasonably consistent with the 1992-93 estimate in Table 3, but with some additional variables significant.  Thus, inequality is significant again at the 5 percent level with our expected positive sign, and trust is again significant with a positive sign and at the 1 percent level.  As before, this latter undoes the sign observed in the correlation matrix.  The two additional variables that are significant are corruption, which is positively related as expected and at the 10 percent level of significance, along with inflation, which is counterintuitively negatively related with NOE and significant at the 5 percent level.  This goes even more strongly counter to the findings of Rosser et al (2003) who found this variable to be positively related for the transition economies, although it was measured somewhat differently.


Table 11 compares with Table 5 with the Gini coefficient as the dependent variable.  The basic story of the two-way relationship between the NOE and inequality continues to hold up, with the NOE positive and significant at the 5 percent level.  Also, the influence of inflation is even stronger, and is positively related at the 1 percent level.  Unlike the earlier data set, trust is now a significant variable, negatively related to inequality and significant at the 1 percent level.  Also different from the earlier estimate are that the taxation and regulation variables are no longer significant, although taxation continues to have a negative sign.


Table 12 shows corruption as the dependent variable and corresponds to Table 7.  Trust is again a significant variable at the 5 percent level and with the expected negative sign.  This may reflect the difference in countries in the data set, with trust indicating more bonding social capital in Latin America, Africa, and Asia, while it indicates bridging social capital in OECD and transition economies.  This time NOE is significant at the ten percent level and has the expected positive sign (it was almost significant at that level earlier).  However, property rights enforcement is no longer significant as it was earlier.


Finally Table 13 corresponds to Table 8 and shows trust as the dependent variable for the 2000 data set.  The two variables previously significant continue to be so, NOE at the 1 percent level and corruption at the 5 percent level, although while NOE has a positive sign corruption now has a negative sign, consistent with Table 12 and also with the correlation matrix, in contrast with NOE.  Two variables are now significant that were not so previously.  Inequality is now negatively related and significant at the 1 percent level, which fits with our general expectation about social capital and equality.  Finally, inflation is positively related and significant at the 1 percent level, which seems rather anomalous.


Clearly a very serious problem for these estimates is potential endogeneity of various variables with each other, with many possibilities available.  In an effort to deal with this we estimated a large set of possible simultaneous equations formulations using two-stage least squares for both time periods.  Unfortunately the results from these estimates were generally weak, certainly raising questions about the robustness of our findings.  For the 2000 data set not a single formulation generated a result with any significant variables.  For the 1992-93 data set only two specifications turned up any significant relationships.  They were two-way negative relations between trust and corruption, both significant at the 5 percent level.  These are shown in Tables 14 and 15.  In Table 14 of these corruption is the dependent variable with inequality, NOE, and trust the independent variables, with the instrument list consisting of the five remaining variables (real per capita income, inflation, property rights enforcement, taxation, and regulation).  Table 15 is essentially identical except that now trust is the dependent variable and corruption is the independent variable.  Given that in the OLS estimates these variables were positively related in both directions at the 1 percent level, these negative relations in these simultaneous formulations are not encouraging about the robustness of our results.


As a further test of robustness we made some estimates based on changes in variable values between our two time periods.  Ideally we would have liked to have constructed a proper panel of annual observations.  However, while many of the variables are available for many countries on such a basis, several of our most important ones are not, most crucially the NOE estimates and the trust estimates, with Gini coefficients also not available annually for many countries.  In the end it was the limits on the NOE and trust that pushed us down to the two time periods we have ended up using.  Furthermore, there are some substantial problems looking at these variables over time, especially the NOE numbers as for many countries quite different methods were used in the two time periods.  In particular, while in 1992-93 currency demand models were generally used for OECD countries and electricity consumption models for transition economies, the DYMIMIC method was used for all of them in 2000.  It is also the case that for many of the variables based on indexes of one sort or another there appear to be some changes in how they were estimated in the two time periods.  So these estimates must be viewed as coming with very serious caveats.


Indeed, out of another large set of possible formulations we found almost none that had any significant relationships.  In Tables 16 and 17 we report two that did, although as can be seen they are not very consistent with each other.  Table 16 shows OLS estimates of changes in corruption as the dependent variable with the independent variables being changes in NOE, inequality, and trust.  There is a positive and significant at the 5 percent level relation between NOE and corruption, which makes sense.  In Table 18 OLS estimates of changes in corruption is the dependent variable with changes in our full set of eight other variables as the independent variables.  In this case, changes in NOE is no longer significant, and the only significant variable  is changes in real per capita income, negatively significant at the 1 percent level.


Of many formulations the only other estimate to produce any significant relationship at all is shown in Table 18.  This is like Table 16, except changes in NOE and changes in corruption have switched roles.  Again they are the variables significantly related, again positively at the 5 percent level.  Table 19 shows changes in NOE as a function of changes in all eight other variables, with none significant and the overall equation exhibiting non-significance according to the F-test.  Regarding the central NOE and inequality relation, the relationship in Tables 18 and 19 does not support our hypothesis, being negative in sign, but not significant.  However, again we note that the crucial NOE variable is measured by different methods in the two time periods.  Nevertheless, these estimates reinforce our caution regarding the tentativeness of the findings that we have discovered.

5. Summary and Conclusions

We have tested the relationships between the non-observed economy, income inequality, the level of corruption, real per capita income, inflation, tax burden, property rights enforcement, regulatory burden, and trust on a set of countries from all the regions of the world for 1992-93 and 2000, with fewer from the poorest regions of Africa and Asia due to data availability problems, especially for 2000.  The finding of Rosser, Rosser, and Ahmed (2000, 2003) that there appears to be a significant two-way relationship between the size of the non-observed economy (or informal or unofficial economy) and income inequality is tentatively confirmed when the data set is expanded to include nations representing a more fully global sample based on OLS regressions, but does not retain significance in simultaneous equations formulations or in estimates of changes in variables between the two time periods.  The finding of Friedman, Johnson, Kaufmann, and Zoido-Lobatón (2000) that there is a strong relationship between the size of the non-observed economy and the level of corruption in an economy is more weakly confirmed, and may be a significant two-way relationship, although somewhat stronger in going from corruption to the non-observed economy than the other way.  However this weakens in the runs with trust that cover only 32 countries for 1992-93, but is stronger for 2000.


A relationship found in Rosser, Rosser, and Ahmed (2003) that the maximum annual rate of inflation to be important in the size of the non-observed economy was not confirmed for the broader global data set using a decade average of inflation rates.  It was not significant for the 1992-93 data set.  While it was so for the 2000 data set it had a negative sign, the opposite of the finding in the earlier study of just the transition economies.   Real per capita GDP was not statistically significant.  It may be that using a maximum annual rate of inflation as in the earlier study would show something, although it may be that the transition economies are peculiar with their exceptionally high rates of inflation in the 1990s that were associated with much greater economic and social dislocations than were occurring in most other nations at the time, which may account for the difference.


The finding not confirmed from the Friedman, Johnson, Kaufmann, and Zoido-Lobatón study is that of a negative relationship between higher taxes and the size of the non-observed economy.  Our results find no statistically significant relationship, which puts us in between this view and the alternative more traditional view that argues that higher taxes drive people into the non-observed economy.  We hypothesize that the failure of the Friedman et al to include any measures of income inequality may explain the contrast between our findings and theirs.  For the 1992-93 data set that corresponds with that of Friedman et al, we found strongly negative and significant relations between taxation and inequality, although this relationship while still showing a large negative coefficient was not significant in the 2000 data set.  Also, their findings that the non-observed economy increases with lack of property rights enforcement and regulatory burdens is not directly found for either of our time periods.  However, we find strong relations between these and corruption for the broader data set without the trust variable in 1992-93 and for property rights enforcement with the trust variable, with corruption strongly linked with the non-observed economy, suggesting perhaps that this is the pathway through which these variables have their effect.  However, these relationships did not hold up at all in 2000, although these variations may reflect the varying sets of countries used, with the 21 country 2000 set being limited to OECD and transition economies, whereas the larger of the 1992-93 sets at 52 countries, without the trust variable, includes many less developed countries.


Using trust as our measure of social capital led to somewhat confusing results that may reflect conflicts between bonding social capital between sub-groups versus bridging social capital across groups, although presumably generalized trust should represent the latter.  In any case for it had an unexpected positive and significant relation with the non-observed economy for both time periods, more consistent with it as measure of bonding social capital.  While insignificant with inequality in 1992-93 it was significantly and negatively related to inequality in 2000, consistent with most literature.  Regarding corruption it was significant in both time periods with the expected negative sign.  The NOE and corruption were the significant variables determining trust in 1992-93, retaining their signs, while in 2000 inequality was significantly negative and inflation was curiously significantly positive.


Efforts to test the robustness of these results using two-stage least squares on each of the data sets and OLS on changes in variables across them were not encouraging with very few significant relations holding up.  The second of these tests has problems because of changes in methods of measuring some variables in the two time periods, especially the important non-observed economy variable.  This apparent lack of robustness reminds us of the need for caution, and is consistent with the recent findings of fragility by both Durlauf and Fafchamps (2004) and Breusch (2005) regarding studies of both social capital and the non-observed economy.  The  tremendous problems and uncertainties regarding much of the data used in this study, especially for the estimates of the size of the non-observed economy, along with competing series for some of the other variables as well, especially for those that are indexes estimated by one organization or another, are probably substantial contributors to this lack of robustness.

This leads to our final caveat, that caution should be exercised in making policy recommendations based on these findings.  At best our results must be viewed as highly tentative.  Nevertheless, our results do reinforce the warning delivered in Rosser and Rosser (2001): international organizations that are concerned about the negative impacts on revenue collection in various countries of having large non-observed sectors should be cautious about recommending policies that will lead to substantial increases in income inequality.  Fiscal austerity programs to reduce budget deficits that focus on reducing egalitarian transfer programs may backfire into a situation of reduced revenues.  Sharply increasing inequality may well have the counterproductive outcome of increasing the size of the non-observed economy and corruption, thus reducing tax revenues and more broadly engendering a decline of social capital and general social cohesion.

                                                                                   Table 1

                                                                          Correlation Martrix

	
	NOE
	GINI

INDEX
	REALGDP

CAPITA
	INFLATION
	CORRUP-

TION
	TAXATION
	PROPERTY

RIGHTS
	REGULA-

TION
	TRUST

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	NOE
	 1.000000
	 0.546862
	-0.377200
	 0.366382
	-0.674461
	-0.452691
	 0.625615
	 0.460106
	-0.417200

	GINIINDEX
	 0.546862
	 1.000000
	-0.289066
	 0.319194
	-0.256361
	-0.594993
	 0.194027
	-0.104103
	-0.330909

	REALGDP

CAPITA
	-0.377200
	-0.289066
	 1.000000
	-0.316492
	 0.464898
	 0.224122
	-0.398794
	-0.239345
	 0.475493

	INFLATION
	 0.366382
	 0.319194
	-0.316492
	 1.000000
	-0.490327
	-0.456638
	 0.659445
	 0.564358
	-0.393641

	CORRUPTION
	-0.674461
	-0.256361
	 0.464898
	-0.490327
	 1.000000
	 0.386265
	-0.898391
	-0.656259
	 0.761414

	TAXATION
	-0.452691
	-0.594993
	 0.224122
	-0.456638
	 0.386265
	 1.000000
	-0.399448
	-0.120847
	 0.322879

	PROPERTY

RIGHTS
	 0.625615
	 0.194027
	-0.398794
	 0.659445
	-0.898391
	-0.399448
	 1.000000
	 0.761316
	-0.652172

	REGULATION
	 0.460106
	-0.104103
	-0.239345
	 0.564358
	-0.656259
	-0.120847
	 0.761316
	 1.000000
	-0.407591

	TRUST
	-0.417200
	-0.330909
	 0.475493
	-0.393641
	 0.761414
	 0.322879
	-0.652172
	-0.407591
	 1.000000

	
	
	
	
	
	
	
	
	
	


Table 2

	Dependent Variable: NOE
	

	Method: Least Squares
	
	

	
	

	Sample (adjusted): 3 67
	

	Included observations: 52 after adjustments

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	C
	20.40339
	27.06869
	0.753763
	0.4550

	GINIINDEX
	0.649755
	0.277039
	2.345361
	0.0236

	CORRUPTION
	-4.126899
	1.749074
	-2.359477
	0.0228

	REALGDPCAPITA
	-6.71E-05
	0.000210
	-0.320209
	0.7503

	INFLATION
	-0.021824
	0.013136
	-1.661379
	0.1037

	TAXATION
	0.185368
	3.271516
	0.056661
	0.9551

	PROPERTYRIGHTS
	0.201990
	3.791687
	0.053272
	0.9578

	REGULATION
	2.099252
	4.531270
	0.463281
	0.6454

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.523851
	    Mean dependent var
	26.68846

	Adjusted R-squared
	0.448100
	    S.D. dependent var
	18.82131

	S.E. of regression
	13.98235
	    Akaike info criterion
	8.254107

	Sum squared resid
	8602.267
	    Schwarz criterion
	8.554298

	Log likelihood
	-206.6068
	    F-statistic
	6.915435

	Durbin-Watson stat
	1.708203
	    Prob(F-statistic)
	0.000015

	
	
	
	
	

	
	
	
	
	



Table 3

	Dependent Variable: NOE
	

	Method: Least Squares
	
	

	
	

	Sample (adjusted): 3 65
	

	Included observations: 32 after adjustments

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	C
	-22.13883
	26.03769
	-0.850261
	0.4039

	GINIINDEX
	0.861541
	0.230183
	3.742843
	0.0011

	CORRUPTION
	-3.004770
	1.901126
	-1.580521
	0.1276

	REALGDPCAPITA
	-6.96E-05
	0.000137
	-0.506714
	0.6172

	INFLATION
	-0.025594
	0.017859
	-1.433127
	0.1653

	TAXATION
	-0.265300
	2.718027
	-0.097607
	0.9231

	PROPERTYRIGHTS
	2.081012
	4.589616
	0.453417
	0.6545

	REGULATION
	6.498593
	3.940340
	1.649247
	0.1127

	TRUST
	0.321102
	0.170305
	1.885448
	0.0721

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.713258
	    Mean dependent var
	18.86250

	Adjusted R-squared
	0.613522
	    S.D. dependent var
	14.17908

	S.E. of regression
	8.814756
	    Akaike info criterion
	7.422990

	Sum squared resid
	1787.098
	    Schwarz criterion
	7.835228

	Log likelihood
	-109.7678
	    F-statistic
	7.151450

	Durbin-Watson stat
	1.410715
	    Prob(F-statistic)
	0.000094

	
	
	
	
	

	
	
	
	
	



Table 4

	Dependent Variable: GINIINDEX
	

	Method: Least Squares
	
	

	
	

	Sample (adjusted): 3 67
	

	Included observations: 52 after adjustments

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	C
	51.42799
	11.62930
	4.422278
	0.0001

	NOE
	0.171024
	0.072920
	2.345361
	0.0236

	CORRUPTION
	0.341917
	0.951033
	0.359522
	0.7209

	REALGDPCAPITA
	-0.000131
	0.000106
	-1.242197
	0.2207

	INFLATION
	-0.002270
	0.006939
	-0.327189
	0.7451

	TAXATION
	-4.812388
	1.513601
	-3.179430
	0.0027

	PROPERTYRIGHTS
	1.635447
	1.929675
	0.847525
	0.4013

	REGULATION
	-3.045089
	2.284738
	-1.332796
	0.1895

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.471365
	    Mean dependent var
	35.13846

	Adjusted R-squared
	0.387263
	    S.D. dependent var
	9.164256

	S.E. of regression
	7.173550
	    Akaike info criterion
	6.919317

	Sum squared resid
	2264.232
	    Schwarz criterion
	7.219508

	Log likelihood
	-171.9022
	    F-statistic
	5.604737

	Durbin-Watson stat
	1.694839
	    Prob(F-statistic)
	0.000116

	
	
	
	
	

	
	
	
	
	


Table 5

	Dependent Variable: GINIINDEX
	

	Method: Least Squares
	
	

	
	

	Sample (adjusted): 3 65
	

	Included observations: 32 after adjustments

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	C
	59.01312
	14.32457
	4.119714
	0.0004

	NOE
	0.439361
	0.117387
	3.742843
	0.0011

	CORRUPTION
	0.671003
	1.422601
	0.471673
	0.6416

	REALGDPCAPITA
	-1.29E-05
	9.86E-05
	-0.131243
	0.8967

	INFLATION
	0.022993
	0.012417
	1.851708
	0.0769

	TAXATION
	-3.158751
	1.826266
	-1.729623
	0.0971

	PROPERTYRIGHTS
	-2.307278
	3.256823
	-0.708444
	0.4858

	REGULATION
	-6.064609
	2.693556
	-2.251525
	0.0342

	TRUST
	-0.199477
	0.123884
	-1.610194
	0.1210

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.682208
	    Mean dependent var
	32.54375

	Adjusted R-squared
	0.571672
	    S.D. dependent var
	9.618227

	S.E. of regression
	6.294819
	    Akaike info criterion
	6.749589

	Sum squared resid
	911.3691
	    Schwarz criterion
	7.161827

	Log likelihood
	-98.99343
	    F-statistic
	6.171806

	Durbin-Watson stat
	1.222896
	    Prob(F-statistic)
	0.000273

	
	
	
	
	

	
	
	
	
	


Table 6

	Dependent Variable: CORRUPTION
	

	Method: Least Squares
	
	

	
	

	Sample (adjusted): 3 67
	

	Included observations: 52 after adjustments

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	C
	9.601494
	1.673072
	5.738840
	0.0000

	GINIINDEX
	0.008566
	0.023827
	0.359522
	0.7209

	NOE
	-0.027215
	0.011534
	-2.359477
	0.0228

	REALGDPCAPITA
	2.95E-05
	1.64E-05
	1.794987
	0.0795

	INFLATION
	-8.57E-07
	0.001100
	-0.000779
	0.9994

	TAXATION
	0.231810
	0.263372
	0.880160
	0.3836

	PROPERTYRIGHTS
	-1.005120
	0.268059
	-3.749621
	0.0005

	REGULATION
	-0.778700
	0.349690
	-2.226834
	0.0311

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.813109
	    Mean dependent var
	5.303846

	Adjusted R-squared
	0.783376
	    S.D. dependent var
	2.439621

	S.E. of regression
	1.135469
	    Akaike info criterion
	3.232606

	Sum squared resid
	56.72872
	    Schwarz criterion
	3.532798

	Log likelihood
	-76.04776
	    F-statistic
	27.34736

	Durbin-Watson stat
	2.641767
	    Prob(F-statistic)
	0.000000

	
	
	
	
	

	
	
	
	
	


Table 7

	Dependent Variable: CORRUPTION
	

	Method: Least Squares
	
	

	
	

	Sample (adjusted): 3 65
	

	Included observations: 32 after adjustments

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	C
	7.099293
	2.323039
	3.056036
	0.0056

	NOE
	-0.032605
	0.020629
	-1.580521
	0.1276

	GINIINDEX
	0.014277
	0.030270
	0.471673
	0.6416

	REALGDPCAPITA
	7.95E-06
	1.43E-05
	0.555960
	0.5836

	INFLATION
	0.002483
	0.001871
	1.326800
	0.1976

	TAXATION
	0.097150
	0.282465
	0.343936
	0.7340

	PROPERTYRIGHTS
	-1.505613
	0.363395
	-4.143183
	0.0004

	REGULATION
	-0.041536
	0.433965
	-0.095713
	0.9246

	TRUST
	0.047752
	0.016255
	2.937660
	0.0074

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.895461
	    Mean dependent var
	6.143750

	Adjusted R-squared
	0.859100
	    S.D. dependent var
	2.446187

	S.E. of regression
	0.918218
	    Akaike info criterion
	2.899495

	Sum squared resid
	19.39186
	    Schwarz criterion
	3.311733

	Log likelihood
	-37.39191
	    F-statistic
	24.62669

	Durbin-Watson stat
	1.950229
	    Prob(F-statistic)
	0.000000

	
	
	
	
	

	
	
	
	
	


Table 8

	Dependent Variable: TRUST
	

	Method: Least Squares
	
	

	
	

	Sample (adjusted): 3 65
	

	Included observations: 32 after adjustments

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	C
	12.56064
	30.01758
	0.418443
	0.6795

	NOE
	0.416910
	0.221120
	1.885448
	0.0721

	GINIINDEX
	-0.507863
	0.315405
	-1.610194
	0.1210

	CORRUPTION
	5.713697
	1.944982
	2.937660
	0.0074

	REALGDPCAPITA
	0.000139
	0.000155
	0.901020
	0.3769

	INFLATION
	0.003673
	0.021224
	0.173058
	0.8641

	TAXATION
	-1.057978
	3.089864
	-0.342403
	0.7352

	PROPERTYRIGHTS
	0.321323
	5.252586
	0.061174
	0.9517

	REGULATION
	-0.584999
	4.746372
	-0.123252
	0.9030

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.672399
	    Mean dependent var
	35.80344

	Adjusted R-squared
	0.558451
	    S.D. dependent var
	15.11544

	S.E. of regression
	10.04408
	    Akaike info criterion
	7.684102

	Sum squared resid
	2320.320
	    Schwarz criterion
	8.096340

	Log likelihood
	-113.9456
	    F-statistic
	5.900931

	Durbin-Watson stat
	2.007545
	    Prob(F-statistic)
	0.000373

	
	
	
	
	

	
	
	
	
	


Table 9

	
	NOE
	GINI

INDEX
	CORRUP-

TION
	TRUST
	TAXATION
	INFLATION
	PROPERTY

RIGHTS
	REALGDP

CAPITA
	REGULA-

TION

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	NOE
	 1.000000
	 0.376098
	 0.769704
	-0.357552
	-0.058491
	 0.188882
	 0.218940
	-0.786521
	 0.392234

	GINIINDEX
	 0.376098
	 1.000000
	 0.483453
	-0.611757
	 0.049028
	 0.628198
	 0.031518
	-0.474352
	 0.070407

	CORRUPTION
	 0.769704
	 0.483453
	 1.000000
	-0.709986
	-0.065747
	 0.316125
	 0.329218
	-0.844010
	 0.574375

	TRUST
	-0.357552
	-0.611757
	-0.709986
	 1.000000
	 0.041363
	-0.146051
	-0.234561
	 0.554052
	-0.338414

	TAXATION
	-0.058491
	 0.049028
	-0.065747
	 0.041363
	 1.000000
	-0.019511
	-0.356029
	 0.168819
	-0.113493

	INFLATION
	 0.188882
	 0.628198
	 0.316125
	-0.146051
	-0.019511
	 1.000000
	 0.409826
	-0.327024
	 0.310183

	PROPERTY

RIGHTS
	 0.218940
	 0.031518
	 0.329218
	-0.234561
	-0.356029
	 0.409826
	 1.000000
	-0.242704
	 0.623081

	REALGDP

CAPITA
	-0.786521
	-0.474352
	-0.844010
	 0.554052
	 0.168819
	-0.327024
	-0.242704
	 1.000000
	-0.319671

	REGULATION
	 0.392234
	 0.070407
	 0.574375
	-0.338414
	-0.113493
	 0.310183
	 0.623081
	-0.319671
	 1.000000

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	


Table 10
	Dependent Variable: NOE
	

	Method: Least Squares
	
	

	
	

	Sample (adjusted): 2 73
	

	Included observations: 21 after adjustments

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	C
	-78.60663
	35.82778
	-2.194013
	0.0487

	GINIINDEX
	1.939957
	0.689476
	2.813669
	0.0156

	CORRUPTION
	3.581008
	1.835009
	1.951494
	0.0747

	REALGDPCAPITA
	-0.000787
	0.000423
	-1.859978
	0.0876

	TRUST
	0.720881
	0.207496
	3.474190
	0.0046

	REGULATION
	3.057569
	4.201431
	0.727745
	0.4807

	TAXATION
	1.679550
	2.245834
	0.747851
	0.4690

	INFLATION
	-0.918138
	0.314693
	-2.917571
	0.0129

	PROPERTYRIGHTS
	3.929099
	2.565376
	1.531588
	0.1516

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.838525
	    Mean dependent var
	24.13810

	Adjusted R-squared
	0.730874
	    S.D. dependent var
	14.20653

	S.E. of regression
	7.369969
	    Akaike info criterion
	7.130231

	Sum squared resid
	651.7973
	    Schwarz criterion
	7.577884

	Log likelihood
	-65.86743
	    F-statistic
	7.789336

	Durbin-Watson stat
	1.197397
	    Prob(F-statistic)
	0.000954

	
	
	
	
	

	
	
	
	
	


Table 11

	Dependent Variable: GINIINDEX
	

	Method: Least Squares
	
	

	
	

	Sample (adjusted): 2 73
	

	Included observations: 21 after adjustments

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	C
	44.21863
	5.198158
	8.506597
	0.0000

	NOE
	0.204897
	0.072822
	2.813669
	0.0156

	TRUST
	-0.276556
	0.052419
	-5.275856
	0.0002

	TAXATION
	-0.508203
	0.732138
	-0.694135
	0.5008

	INFLATION
	0.414226
	0.059838
	6.922444
	0.0000

	PROPERTYRIGHTS
	-1.820293
	0.744885
	-2.443725
	0.0309

	CORRUPTION
	-0.751744
	0.649171
	-1.158006
	0.2694

	REALGDPCAPITA
	0.000151
	0.000150
	1.004293
	0.3351

	REGULATION
	-1.496448
	1.326676
	-1.127968
	0.2814

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.890651
	    Mean dependent var
	31.41429

	Adjusted R-squared
	0.817751
	    S.D. dependent var
	5.610551

	S.E. of regression
	2.395177
	    Akaike info criterion
	4.882318

	Sum squared resid
	68.84246
	    Schwarz criterion
	5.329971

	Log likelihood
	-42.26434
	    F-statistic
	12.21753

	Durbin-Watson stat
	2.469000
	    Prob(F-statistic)
	0.000107

	
	
	
	
	

	
	
	
	
	


Table 12

	Dependent Variable: CORRUPTION
	

	Method: Least Squares
	
	

	
	

	Sample (adjusted): 2 73
	

	Included observations: 21 after adjustments

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	C
	8.803064
	5.227805
	1.683893
	0.1180

	TRUST
	-0.081740
	0.032643
	-2.504015
	0.0277

	NOE
	0.067273
	0.034473
	1.951494
	0.0747

	GINIINDEX
	-0.133710
	0.115466
	-1.158006
	0.2694

	TAXATION
	0.028880
	0.314801
	0.091740
	0.9284

	INFLATION
	0.063505
	0.053330
	1.190806
	0.2568

	PROPERTYRIGHTS
	-0.405049
	0.366238
	-1.105971
	0.2904

	REALGDPCAPITA
	-8.78E-05
	6.07E-05
	-1.444905
	0.1741

	REGULATION
	0.774221
	0.544332
	1.422330
	0.1804

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.907398
	    Mean dependent var
	3.438095

	Adjusted R-squared
	0.845663
	    S.D. dependent var
	2.571279

	S.E. of regression
	1.010147
	    Akaike info criterion
	3.155596

	Sum squared resid
	12.24476
	    Schwarz criterion
	3.603248

	Log likelihood
	-24.13376
	    F-statistic
	14.69829

	Durbin-Watson stat
	1.660532
	    Prob(F-statistic)
	0.000041

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Table 13

	Dependent Variable: TRUST
	

	Method: Least Squares
	
	

	
	

	Sample (adjusted): 2 73
	

	Included observations: 21 after adjustments

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	C
	123.3853
	21.60655
	5.710549
	0.0001

	NOE
	0.695613
	0.200223
	3.474190
	0.0046

	GINIINDEX
	-2.526634
	0.478905
	-5.275856
	0.0002

	TAXATION
	-1.506978
	2.214624
	-0.680467
	0.5091

	INFLATION
	1.111914
	0.245595
	4.527438
	0.0007

	PROPERTYRIGHTS
	-5.245998
	2.301844
	-2.279042
	0.0418

	CORRUPTION
	-4.198552
	1.676728
	-2.504015
	0.0277

	REALGDPCAPITA
	0.000401
	0.000457
	0.875918
	0.3983

	REGULATION
	-2.354086
	4.162118
	-0.565598
	0.5821

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.886230
	    Mean dependent var
	36.28571

	Adjusted R-squared
	0.810384
	    S.D. dependent var
	16.62571

	S.E. of regression
	7.239650
	    Akaike info criterion
	7.094550

	Sum squared resid
	628.9504
	    Schwarz criterion
	7.542202

	Log likelihood
	-65.49277
	    F-statistic
	11.68455

	Durbin-Watson stat
	1.462730
	    Prob(F-statistic)
	0.000134

	
	
	
	
	

	
	
	
	
	


Table 14

	Dependent Variable: CORRUPTION
	

	Method: Two-Stage Least Squares
	

	
	

	Sample (adjusted): 3 65
	

	Included observations: 22 after adjustments

	Instrument list: C REALGDPCAPITA INFLATION PROPERTYRIGHTS TAXATION

	        REGULATION
	
	

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	C
	6.475254
	3.647863
	1.775082
	0.0928

	GINIINDEX
	0.004022
	0.143360
	0.028056
	0.9779

	NOE
	0.116999
	0.093887
	1.246171
	0.2287

	TRUST
	-0.129469
	0.046813
	-2.765646
	0.0127

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.436172
	    Mean dependent var
	2.864545

	Adjusted R-squared
	0.342201
	    S.D. dependent var
	1.768254

	S.E. of regression
	1.434139
	    Sum squared resid
	37.02159

	F-statistic
	7.867945
	    Durbin-Watson stat
	2.301129

	Prob(F-statistic)
	0.001462
	
	
	

	
	
	
	
	

	
	
	
	
	


Table 15

	Dependent Variable: TRUST
	

	Method: Two-Stage Least Squares
	

	
	

	Sample (adjusted): 3 65
	

	Included observations: 22 after adjustments

	Instrument list: C GDPCAPITA INFLATION PROPERTYRIGHTS TAXATION

	        REGULATION
	
	

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	C
	49.57010
	26.26835
	1.887066
	0.0754

	GINIINDEX
	0.048497
	1.097663
	0.044182
	0.9652

	NOE
	0.859669
	0.903139
	0.951868
	0.3538

	CORRUPTION
	-7.530768
	2.741937
	-2.746514
	0.0133

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.427861
	    Mean dependent var
	42.09091

	Adjusted R-squared
	0.332504
	    S.D. dependent var
	13.48088

	S.E. of regression
	11.01394
	    Sum squared resid
	2183.523

	F-statistic
	3.292526
	    Durbin-Watson stat
	2.335625

	Prob(F-statistic)
	0.044387
	
	
	

	
	
	
	
	

	
	
	
	
	


Table 16

	Dependent Variable: CORRUPTION
	

	Method: Least Squares
	
	

	
	

	Sample (adjusted): 2 65
	

	Included observations: 35 after adjustments

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	C
	-2.704085
	1.169533
	-2.312106
	0.0276

	NOE
	0.246270
	0.118151
	2.084367
	0.0455

	GINIINDEX
	0.105710
	0.086909
	1.216330
	0.2330

	TRUST
	0.042728
	0.082098
	0.520451
	0.6064

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.173892
	    Mean dependent var
	-1.722857

	Adjusted R-squared
	0.093947
	    S.D. dependent var
	6.257423

	S.E. of regression
	5.956243
	    Akaike info criterion
	6.513968

	Sum squared resid
	1099.782
	    Schwarz criterion
	6.691722

	Log likelihood
	-109.9944
	    F-statistic
	2.175126

	Durbin-Watson stat
	1.959919
	    Prob(F-statistic)
	0.110899


Table 17

	Dependent Variable: CORRUPTION
	

	Method: Least Squares
	
	

	
	

	Sample (adjusted): 2 65
	

	Included observations: 34 after adjustments

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	C
	1.767584
	2.356185
	0.750189
	0.4601

	NOE
	0.112595
	0.103522
	1.087649
	0.2871

	GINIINDEX
	0.062771
	0.072598
	0.864640
	0.3955

	TRUST
	-0.036491
	0.075188
	-0.485331
	0.6317

	PROPERTYRIGHTS
	2.573420
	2.330824
	1.104082
	0.2801

	REALGDPCAPITA
	-0.001417
	0.000416
	-3.404622
	0.0022

	INFLATION
	-0.003964
	0.002421
	-1.637537
	0.1140

	TAXATION
	-1.510648
	1.507682
	-1.001967
	0.3260

	REGULATION
	-1.167575
	1.766023
	-0.661133
	0.5146

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.558011
	    Mean dependent var
	-1.511765

	Adjusted R-squared
	0.416575
	    S.D. dependent var
	6.223746

	S.E. of regression
	4.753837
	    Akaike info criterion
	6.177708

	Sum squared resid
	564.9742
	    Schwarz criterion
	6.581745

	Log likelihood
	-96.02104
	    F-statistic
	3.945318

	Durbin-Watson stat
	2.113604
	    Prob(F-statistic)
	0.003884

	
	
	
	
	

	
	
	
	
	


Table 18

	Dependent Variable: NOE
	

	Method: Least Squares
	
	

	
	

	Sample (adjusted): 2 65
	

	Included observations: 35 after adjustments

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	C
	5.196064
	1.542512
	3.368573
	0.0020

	TRUST
	0.141298
	0.114612
	1.232844
	0.2269

	GINIINDEX
	-0.189061
	0.122008
	-1.549573
	0.1314

	CORRUPTION
	0.499131
	0.239464
	2.084367
	0.0455

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.208644
	    Mean dependent var
	5.094286

	Adjusted R-squared
	0.132061
	    S.D. dependent var
	9.101840

	S.E. of regression
	8.479571
	    Akaike info criterion
	7.220407

	Sum squared resid
	2228.997
	    Schwarz criterion
	7.398161

	Log likelihood
	-122.3571
	    F-statistic
	2.724416

	Durbin-Watson stat
	2.771451
	    Prob(F-statistic)
	0.061065

	
	
	
	
	

	
	
	
	
	


Table 19

	Dependent Variable: NOE
	

	Method: Least Squares
	
	

	
	

	Sample (adjusted): 2 65
	

	Included observations: 34 after adjustments

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	C
	8.996567
	4.122245
	2.182444
	0.0387

	TRUST
	0.113264
	0.140797
	0.804444
	0.4287

	GINIINDEX
	-0.190715
	0.133753
	-1.425879
	0.1663

	CORRUPTION
	0.401271
	0.368935
	1.087649
	0.2871

	REALGDPCAPITA
	-0.000796
	0.000937
	-0.850228
	0.4033

	INFLATION
	0.002790
	0.004776
	0.584045
	0.5644

	PROPERTYRIGHTS
	-1.888650
	4.490300
	-0.420607
	0.6776

	TAXATION
	2.514581
	2.858910
	0.879559
	0.3875

	REGULATION
	2.147751
	3.335394
	0.643927
	0.5255

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.283397
	    Mean dependent var
	5.170588

	Adjusted R-squared
	0.054083
	    S.D. dependent var
	9.227348

	S.E. of regression
	8.974357
	    Akaike info criterion
	7.448547

	Sum squared resid
	2013.477
	    Schwarz criterion
	7.852583

	Log likelihood
	-117.6253
	    F-statistic
	1.235850

	Durbin-Watson stat
	3.096838
	    Prob(F-statistic)
	0.319797

	
	
	
	
	

	
	
	
	
	


Appendix A

Index of Variables

	NOE
	Non-Observed Economy



	Gini Index
	Gini Index



	RealGDPCapita
	Real GDP Per Capita



	Inflation
	Inflation Index or Deflators



	Corruption
	Corruption Index



	Taxation
	Tax Burden



	Property Rights
	Property Rights Index



	Regulation
	Regulation Index



	Trust
	Index of Trust




Appendix B

	Countries Included in 1990-93 Data Set
	Countries Included in 2000 Data Set
	Countries Included in “Difference” Data Set

	Argentina
	Argentina
	Argentina

	Australia 
	Australia 
	Australia 

	Austria 1
	Austria 
	Austria 1

	Azerbaijan 
	Azerbaijan 
	Azerbaijan 

	Belgium
	Belgium
	Belgium

	Bulgaria
	Bulgaria 
	Bulgaria

	Belarus 
	Belarus 
	Belarus 

	Bolivia
	Bolivia
	Bolivia

	Brazil
	Brazil
	Brazil

	Botswana
	Botswana
	Botswana

	Canada
	Canada 
	Canada

	Switzerland 
	Switzerland 
	Switzerland 

	Chile
	Chile
	Chile

	Colombia
	Colombia
	Colombia

	Costa Rica
	Costa Rica
	Costa Rica

	Czech Republic 
	Czech Republic 
	Czech Republic 

	Germany
	Germany
	Germany

	Denmark
	Denmark 
	Denmark

	Ecuador
	Ecuador
	Ecuador

	Egypt
	Egypt
	Egypt

	Spain 
	Spain
	Spain 

	Estonia 
	Estonia 
	Estonia 

	Finland 
	Finland 
	Finland 

	France 
	France 
	France 

	Great Britain
	Great Britain
	Great Britain

	Georgia 
	Georgia 
	Georgia 

	Greece
	Greece 
	Greece

	Guatemala
	Guatemala
	Guatemala

	Hong Kong
	Hong Kong
	Hong Kong

	Honduras
	Honduras
	Honduras

	Croatia 
	Croatia 
	Croatia 

	Hungary
	Hungary 
	Hungary

	Ireland
	Ireland 
	Ireland

	Israel
	Israel
	Israel

	Italy
	Italy 
	Italy

	Japan 
	Japan 
	Japan 

	Kazakhstan 
	Kazakhstan 
	Kazakhstan 

	Korea
	Korea
	Korea

	Lithuania
	Lithuania
	Lithuania

	Latvia 
	Latvia 
	Latvia 

	Morocco
	Morocco
	Morocco

	Moldova 
	Moldavia 
	Moldova 

	Mexico
	Mexico
	Mexico

	Mauritius
	Mauritius
	Mauritius

	Malaysia
	Malaysia
	Malaysia

	Nigeria
	Nigeria
	Nigeria

	Netherlands
	Netherlands 
	Netherlands

	Norway
	Norway 
	Norway

	Panama
	Panama
	Panama

	Peru
	Peru
	Peru

	Philippines
	Philippines
	Philippines

	Poland
	Poland 
	Poland

	Portugal 
	Portugal 
	Portugal 

	Paraguay
	Paraguay
	Paraguay

	Romania 
	Romania 
	Romania 

	Russia 
	Russia 
	Russia 

	Singapore
	Singapore
	Singapore

	Slovakia
	Slovakia 
	Slovakia

	Sweden
	Sweden 
	Sweden

	Thailand
	Thailand
	Thailand

	Tunisia
	Tunisia
	Tunisia

	Tanzania
	Tanzania
	Tanzania

	Ukraine
	Ukraine
	Ukraine

	Uruguay
	Uruguay
	Uruguay

	USA
	USA 
	USA

	Uzbekistan 
	Uzbekistan 
	Uzbekistan 

	Venezuala
	Venezuala
	Venezuala

	Sri Lanka
	Sri Lanka
	Sri Lanka

	Cyprus
	Cyprus
	Cyprus

	Armenia 
	Armenia 

	Kyrgyzstan 
	Kyrgyzstan 

	Macedonia 
	Macedonia 

	Slovenia 
	Slovenia 

	 New Zealand
	New Zealand

	
	Albania

	
	Bosnia-Herzeg

	
	Yugoslavia

	
	Algeria

	
	Benin

	
	Burkina Fasso

	
	Cameroon

	
	Cote d'Ivoire

	
	Ethiopia

	
	Ghana

	
	Kenya

	
	Madagascar

	
	Malawi

	
	Mali

	
	Mozambique

	
	Niger

	
	Senegal

	
	South Africa

	
	Uganda

	
	Zambia

	
	Bangladesh

	
	China

	
	India

	
	Indonesia

	
	Iran

	
	Jordan

	
	Lebanon

	
	Mongolia

	
	Nepal

	
	Pakistan

	
	Saudi Arabia

	
	Syria

	
	Taiwan

	
	Turkey

	
	United Arab Emirates

	
	Vietnam

	
	Yemen

	
	Dominican Rep.

	
	Jamaica

	
	Nicaragua
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� Many terms have been used for the non-observed economy, including informal, unofficial, shadow, irregular, underground, subterranean, black, hidden, occult, illegal, and others, with much of this terminology originating in studies in Italy (Pettinati, 1979)..  Generally these terms have been used interchangeably.  However, in this paper we shall make distinctions between some of these and thus prefer to use the more neutral descriptor, non-observed economy, adopted for formal use by the UN System of National Accounts (SNA) (see Calzaroni and Ronconi,1999; Blades and Roberts, 2002). 


� However, in Schneider and Neck (1993) it is argued that the complexity of a tax code is more important than its level of tax rates.  Also, in Schneider and Enste (2002, pp 97-101) it is argued that for low income countries higher tax rates might reduce the share of the shadow economy as some government is needed to establish official markets.


� We long believed we were also the first to posit the idea theoretically.  However, we thank Lewis Davis (2004) for bringing to our attention the theoretical model of Rauch (1993) that hypothesizes such a relationship in development in conjunction with the Kuznets curve.  During the middle stage of development inequality increases as many poor move to the city and participate in the “underemployed informal economy,” a concept that follows the discussion of de Soto (1989), although this resembles more the “underground” economy as defined later in our paper here.  Rauch does not provide empirical data and his theoretical model differs from the one we present here and involves a different mechanism than ours as well. 


� Another positive aspect of non-observed economic activity of any sort arises from multiplier effects on the rest of the economy that it can generate (Bhattacharya, 1999).


� This effect is seen further from studies showing that tax paying is tied to general trust and social capital (Scholz and Lubell, 1998; Slemrod, 1998).  Anderson, Mellor, and Milyo (2004) provide experimental evidence of links between equality and the willingness to provide for public goods.  Although not explicitly mentioning income distribution, Schneider and Enste (2002) emphasize “tax morality” as a factor in paying taxes, and they recognize that the perceived fairness of a tax system influences this.  If general trust and income equality increase tax morality, then they could increase the paying of taxes.  


� Other variables have been included in other tests, including unemployment rates, aggregate GDP, a fiscal burden measure, and a general economic freedom index..  However, neither of the first two was significant and they were not in other studies as well.  Real per capita GDP presumably is a better measure than aggregate anyway.  Regarding fiscal burden, this is the same as our tax burden measure except that it includes the level of government spending.  Most literature supports the idea that the tax aspect is the more important part of this and our results would support this.  Finally the overall economic freedom index contains five sub-indexes, three of which we are already using individually.  Also one index going into it is a measure of “black market activity,” which looks like another measure directly of non-observed economic activity, or at least an important portion of it.  So this variable has too many direct correlations with other variables to be of use.  However, results of these regressions are available on request from the authors.


� The originators of the MIMIC approach were Zellner (1970) and Goldberger (1972).  Breusch (2005) shows that the use of it for some underground economy estimates leads to very fragile results, an outcome that we fear is more general than just for the MIMIC method.  MIMIC stands for “multiple indicators, multiple causes” and DYMIMIC simply adds “dynamic” to the front of that.


� In a personal communication (2005), Dominick Enste notes that while the DYMIMIC method may have advantages


as an estimate of the NOE, the way that other variables enter into its measurement may make it less well suited


for use in checking on the independent significance of those variables in explaining the determinants of the NOE. 


� Discussion with several interlocutors suggest that these estimates have many problems.  Nevertheless, they are 


probably the best such numbers available for such a wide set of countries.


� It is worthwhile noting that there have been some spectacular examples of nations having dramatic increases


in both inequality and the size of their non-observed economy.  Indeed, this entire research program was inspired


initially by contemplating what happened in Russia between 1989 and 1993 when the Gini coefficient jumped from 


.26 to .446 and the estimated NOE share did so from 14.7 % to 38.5 % (Rosser, Rosser, and Ahmed, 2000, p. 164).
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