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Abstract
     Large increases unofficial economies in many transition economies arise from a dynamic interaction with rising income inequality and public sector changes in multiple equilibria system.  Returns to unofficial activity are first increasing and then decreasing, implying two distinct stable equilibria, with changes in inequality possibly causing a jump from one to the other.  Multiple regressions of data from 18 transition economies find income inequality significantly correlated with the size of the unofficial economy, with the maximum annual rate of inflation also significantly correlated.  The latter appears to be the only significant correlate with the increase in the size of the unofficial economy.
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Multiple Unofficial Economy Equilibria and Income Distribution Dynamics in Systemic Transition

Introduction

     The apparent increase in the relative size of the unofficial economy in many of the nations of the world has received an increasing amount of attention in economic literature (Schneider and Enste, 2000), with this sector also known as informal, shadow, irregular, underground, subterranean, black, hidden, and occult, among other labels.  Much of the original literature (Gutmann, 1977; Feige, 1979; Tanzi, 1980; Frey and Pommerehne, 1984) focused on high income tax and social security contributions burdens as an incentive for the growth of unofficial economies.  A closely related major argument made in the early literature was that more general social transfers increase participation in the unofficial economy (Riebel, 1983; Lemieux, Fortin, and Fréchette, 1994).  There have been caveats to these arguments, such as the finding that greater complexity of a tax code may reduce participation even with high marginal income tax rates (Schneider and Neck, 1993), and the more recent finding that after accounting for bureaucracy and corruption, higher taxes might actually be associated with less unofficial activity (Friedman, Johnson, Kaufmann, and Zoido-Lobatón, 2000).  But, despite recognizing that other factors lead to increased unofficial activity, the idea that welfare states with high taxes and social transfers will have large unofficial economies has become a cliché.  

     Given that unofficial activities are usually defined as those not reported to governments, and thus on which taxes are not paid, it has been reasonable to argue that these welfare state economies have simply been frustrating themselves by reducing tax revenues with their policies (Streit, 1984).  Unsurprisingly, there is also evidence that a relatively large unofficial sector leads to a poor provision of public services (Loayza, 1996; Johnson, Kaufmann, and Shleifer, 1997; Johnson, Kaufmann, and Zoido-Lobatón, 1998).  Linking this issue with an apparent relation between levels of corruption and the size of the unofficial economy (Johnson, Kaufmann, McMillan, and Woodruff, 2000) has led some to argue for the existence of multiple unofficial economy equilibria, with a "good" equilibrium representing low tax and regulatory and corruption burdens with highly transparent and effective governments supported by substantial tax revenues and providing good public services, compared with a "bad" equilibrium representing the opposite ensemble of characteristics (Johnson, Kaufmann, and Shleifer, 1997; Johnson, Kaufmann, and Zoido-Lobatón, 1998).  Such an outcome can be seen as the logical outcome of excessive "grabbing hand" behavior by governments and their bureaucrats (Shleifer and Vishny, 1998).

     This view has been challenged in the case of the transition economies (Rosser, Rosser, and Ahmed, 2000).  The missing variable is income distribution, not discussed in any of these studies nor in any of those cited in the comprehensive survey of Schneider and Enste (2000).  Indeed, the standard argument's implication that higher taxes and social transfers are associated with larger unofficial economies suggests that if there is a relationship between income distribution and the size of the unofficial economy it will be that more equality leads to a bigger unofficial economy if such equality is due to welfare state taxation and redistribution policies.  Thus, it is not surprising that in discussions of policies for transition economies, relations between income distribution and the size of the underground economy have been ignored.  

     Nevertheless, Rosser, Rosser, and Ahmed (2000) show a bivariate relationship for a sample of transition economies between the degree of income inequality as measured by Gini coefficients and the size of the underground economy as measured by electricity use to official GDP ratios (Johnson, Kaufmann, and Shleifer, 1997), as well as between changes in those variables between 1989 and 1994.  There has been enormous variation among the former CMEA-bloc countries in changes in their income distributions.  Some, such as Slovakia, the Czech Republic, and Belarus, have maintained very equal distributions measured by Gini coefficients.  Others, such as Georgia, Russia, and Ukraine have experienced substantial increases in inequality measured by Gini coefficients.  Likewise, the first group has maintained relatively low levels of unofficial activity, whereas the latter three have seen substantial increases in unofficial activity (Johnson, Kaufmann, and Shleifer, 1997).  This finding challenges the standard story and suggests the possible need for reorienting income distribution policies in the transition economies as part of the larger effort to combat the rise of unofficial economies.

     This paper extends the work of Rosser, Rosser, and Ahmed (2000) in several ways.  First, it presents a formal model of multiple equilibria outcomes for the relative size of the unofficial economy, drawing on a model of labor force participation in criminal activities due to Minniti (1995).  Second, it extends the empirical examination of these initial results by accounting for other possible factors.  All of the extreme cases of "bad" equilibrium outcomes appear to be somewhat less than fully reformed former Soviet republics which have suffered from serious economic declines, whereas two of the other cases are considerably more reformed Central European nations which have not had such difficult experiences.  Thus, it is natural to inquire if perhaps these other factors are responsible for the apparent bivariate correlations shown by Rosser, Rosser, and Ahmed (2000).  

     Bringing in other variables show that at least one of them appears to play a reasonably significant role in both the size in 1994 and the growth of the unofficial economy in transition economies, notably the maximum annual inflation rate between 1989 and 1994.  However, even after accounting for other variables, the positive two-way relationship between the levels of inequality and of unofficial activity appears to hold significantly in multiple regressions, with each being the most significant correlate of the other in multiple regressions.  But the relation weakens for the relation between the changes in these variables, with the maximum rate of inflation being the only significant correlate with the change in the unofficial economy.  Thus, the challenge to the conventional story continues, albeit somewhat weakened.

     The next section of the paper presents the theoretical model.  The third section discusses data and measurement issues.  The fourth presents the empirical results.  A concluding discussion completes the paper.

Theory of Unofficial Equilibria and Distributional Dynamics
     The possible existence of two very distinct socioeconomic equilibria involves many elements and arises from many sources, including political science and sociology.  Much of this literature focuses on thresholds or critical points beyond which large scale changes emerge as mass or collective behavior takes over in a positive feedback manner to shift the system from one equilibrium to another.  Schelling (1978) proposed such models in economic contexts, with Granovetter (1978) doing so in the sociology literature.  More recently, the concept of "social capital" (Coleman, 1990) has entered these discussions.  The political scientist, Putnam (1993), explains the sharply divergent patterns of political behavior and economic outcomes in northern and southern Italy as due to two distinct equilibria of social capital stocks, seen as tied to trust and civic involvement.
  As in Putnam, much of this literature concerns the emergence of various widespread pathological behaviors (Crane, 1991).

     Dynamics underlying such distinct equlibria depend on some kind of positive feedback or increasing returns to certain kinds of activity, in our case to participating in the underground economy.
  Minniti (1995) draws on the work of Arthur, Ermoliev, and Kaniovksi (1987) and Arthur (19994) on Polya urns to model participation in criminal activity along such lines.  This is consonant with the social pathology/social capital literature, in which as long as only a few people are criminals, law and order generally prevail and it is hard to make money as a criminal; whereas once a critical threshold is passed, law and order (and social capital) break down and there are substantially greater returns to criminal activity, which then substantially increases.  

     Although we shall make the analogy to participation in the unofficial economy, not all unofficial activity is criminal, although it will generally be so to the extent that either tax avoidance or tax evasion are associated with it by definition (Schneider and Enste, 2000).  Indeed, some argue that in the face of overly regulatory bureaucracies or corrupt, grabbing hand behavior by governments, unofficial activity may be socially beneficial and a major outlet for new entrepreneurship (Asea, 1996), as well as stimulating official sector activity through multiplier effects (Bhattacharya, 1999).  Such arguments are serious for transition economies where many regulations continue to exist and anecdotal evidence suggests that many socially beneficial entrepreneurs may be operating in the unofficial economy.  Again, the unofficial economy includes everything from the most socially despicable and undesirable of criminal behavior to the socially beneficial efforts of entrepreneurs to form new firms that may someday join the official economy and directly contribute to the tax base.

     Analogizing from Minniti's model of mafia membership (1995), returns to an individual member of the labor force from participating in the unofficial economy at first increase at a rising rate due to social dynamics and externalities as the share of the economy in the unofficial sector rises.  Law enforcement becomes more difficult and corruption of officials increases.  But, beyond some point the returns increase at a decreasing rate as competition among unofficial sector firms becomes more vigorous and the unofficial sector becomes saturated.

       More formally, let

N = labor force,

Nu = proportion of labor force in unofficial sector,

rj = the expected return to individual j of working in the unofficial sector minus that of working in the official sector,

aj = the difference for individual j in returns to working in the unofficial sector minus those in the official sector, based solely on personal characteristics, with this variable evenly distributed over the unit interval, j ( [0,1], such that as j increases so does aj, with a0 the minimum and a1 the maximum. 

     Let the difference in returns to an individual as a function of the share of the labor force in the unofficial sector be given by a cubic formulation with all the parameters positive, 

                          f(Nu) = -aNu3 + bNu2  + cNu.                                                (1)

Thus, a single individual's relative return function will be given by

                                   rj = aj + f(Nu).                                                             (2)

Figure 1 depicts the relative returns functions for three different individuals, each with different individual propensities to work in the unofficial sector.

                                     [insert Figure 1 here]

     Stochastic dynamics are given by considering decisionmaking of a new potential labor force entrant.
  Let

N' = N + 1,

q(u) = probability that new labor force entrant will work in the unofficial sector,

1 - q(u) = probability that new labor force entrant will work in the official sector,

(u = 1 with probability q(u) and (u = 0 with probability 1 - q(u).

     All the above imply that the probability a new labor force entrant will work in the unofficial sector will be

                                 q(u) = [a1 - f(Nu)]/(a1 - a0).                                            (3)

     This implies that after the change in the labor force the size of the unofficial sector share in the economy will be

                   N'u = Nu + (1/N)[q(u) - Nu] + (1/N)[(u - q(u)],                              (4)

with the third term on the right being the stochastic element with an expected value of zero (Minniti, 1995, p. 40).  If q(u) > Nu then the expected value of N'u > Nu.  Thus, there can be three equilibria as depicted in Figure 2, with the middle one unstable and the outer two stable.

                                         [insert Figure 2 here]

     We hypothesize that for a given share of labor in the unofficial sector, returns to being in the unofficial sector will increase relative to those in the official sector for all individuals as the distribution of income becomes more unequally distributed.  This can arise from a sense of general alienation and social dislocation associated with increasing income inequality in the transition context,  Where the former regime valued equality such attitudes may be deeply entrenched in the population.  The unofficial sector can feed on the newly rich individuals.  There is evidence in Russia at least that unofficial sector wages are more unequally dispersed than are official sector wages (Kolev, 1998), which implies a reinforcing feedback.  Also, government redistributive activities decline as tax revenues decline with the increase in the unofficial economy.  Thus, we posit that all the aj's shift upwards as income inequality increases.

     Figure 3 depicts what can happen, especially if the increase in inequality is quite sudden and dramatic, as some evidence suggests happened in Russia between 1992 and 1993 when Goskomstat reported an increase in the Gini coefficient from .289 to .398 (Popov, 1998, p. 39).  This shift may have arisen from the privatization program that concentrated assets in a few hands quite suddenly, although much of this concentration occurred later.  In Figure 3 we see the equilibrium jump from A to B, that is from a low unofficial share outcome to a high unofficial share outcome, although we do not expect any actual transition economy to be in equilibrium.

                                            [insert Figure 3 here]

     A variety of other factors potentially can affect the values of the aj's or other elements of this model to tend to either increase or decrease participation in the unofficial economy in addition to increases in income inequality.  Increases in inflation might increase social alienation or work indirectly through increasing inequality, thus increasing the tendency to work in the unofficial sector, especially if wage adjustments in the official sector are sluggish.  Presumably, effective marginal tax rates might increase such participation, unless they lead to greater income equality.  Possibly working in the opposite direction might be the level of democratic rights, although this may be ambiguous if a lack of democratic rights indicates a strong government that suppresses all unofficial activities, supported by evidence from Lackó (1999) that in 1989 the more open and less repressive socialist nations had larger unofficial sectors (the "second economy" of the command socialist economies).  We expect fewer regulations, especially arbitrary regulations, to be associated with lower rates of participation in the unofficial economy.  Conceivably the drastic declines in output many of these countries could also induce social alienation and trigger more unofficial activity, with similar effects possible tied to higher unemployment as well.

Data and Methods
     Table 1 shows data used for this study, which includes for eighteen transition economies measures of the size of the unofficial economy in 1994 as a percent of official GDP and the change in that size from 1989-94, the Gini coefficient in 1994 and the change in that from 1989-94, an index of democratic rights in 1994, and index of degree of economic freedom in 1994, unemployment rates in 1994, and the amount of cumulative decline of GDP from 1989 to 1994 expressed as a percent and adjusted for the increase in the unofficial economy, and the maximum annual inflation rate from 1989 to 1994.  

     The first four numbers are the same as were used in Rosser, Rosser, and Ahmed (2000), except for Kyrgyzstan and Slovenia, for which the unofficial activity levels are from a study of household electricity usage by Lackó (1999), and the Gini coefficients for them are from Milanovic (1998).   The indexes of democratic rights and economic freedom both come from Murrell (1996), Table 2, with the former derived from Karatnycky (1995) and the latter from de Melo, Denizer, and Gelb (1995), with both of these on scales of 0-100.  Clearly, these are somewhat arbitrary estimates.  Unemployment rates are from Murrell (1996, Table 3), in turn derived from various World Bank and national statistical sources.  Adjusted cumulative decline is from Fischer, Sahay, and Végh (1996, Table 2), reportedly drawn from IMF estimates and those of national authorities, but is adjusted by the increase in the unofficial sector using our numbers for the latter.  This adjustment is desirable in that it removes spurious correlation between this variable and the size of the unofficial economy.

      A more thorough discussion of the sources of the measures of the unofficial economy and of the Gini coefficients are provided in Rosser, Rosser, and Ahmed (2000).  However, let us note here some of the issues involved, as both are difficult to measure with conflicting estimates available.  Most controversial and difficult of all to measure is the unofficial economy.  Given its generally non-legal status it is simply hard to obtain truly reliable data on this sector and a wide variety of methods have been developed for measuring this unmeasurable.  Schneider and Enste (2000) provide a good overview of these, suggesting that for advanced market capitalist economies the currency demand approach may be the best available (Tanzi, 1980).

     However, for transition economies this currency demand approach and related approaches have been deemed unreliable because of the massive structural changes in the financial systems of these economies that have occurred during the transition period.  Thus, the more widely used approach has been to focus upon use of physical inputs, especially electricity, in relation to measured GDP.  This approach involves estimating elasticities of electricity use per GDP for the relevant economies.  Originally used for the southern Italian economy (Lizzera, 1979), it was suggested for the transition economies by Dobozi and Pohl (1995), with Kaufmann and Kaliberda (1996) developing the estimates we use, which in turn are reported in Johnson, Kaufmann, and Shleifer (1997).  Changes in this variable are for 1989 to 1994, except for Georgia which is to 1995, with the latter numbers being the reported levels.

     Lackó (1999) criticizes this approach for assuming unchanged sectoral balances in the economies, especially with regard to such electricity-intensive sectors as aluminum processing.  She also focuses on electricity use, but by households, using a structural equations approach (Lackó, 2000, also available in Schneider and Enste, 2000, Table 5).  However, her data may also be subject to falsified reporting by households that has been widely reported anecdotally, and not all unofficial activities will occur in the household.  Both approaches are subject to a variety of other problems that are nearly impossible to resolve, including that technical change in electricity occurs over time (perhaps not too great a problem during this period in most transition economies), that other energy sources may be used in association with unofficial activities, that unofficial service activities may not use energy at all, and that there are problems in terms of finding base years or cases for general calibration.  A major caveat here is that these two data sources strikingly disagree in their estimates with a very low correlation between them equal to -0.0108.  We also carried out estimates using the Lackó data, although we found no significant correlations with any of the hypothesized variables in any regressions.
  Nevertheless, we use her figures for Kyrgyzstan and Slovenia because they are not available in the other study. 

     In contrast there have been more studies of income distribution estimating Gini coefficients in transition economies than there have been of the relative sizes of the unofficial economies.  Although there are some disagreements among these studies, there is much less so than there is between the two mentioned above.  Survey methods and data base coverage vary among them and over time.  In this study we use the same numbers used in Rosser, Rosser, and Ahmed (2000) for all the countries (except for Kyrgyzstan and Slovenia, Milanovic (1998)), details of which are provided there.  But essentially these are derived from combining a variety of these studies including Atkinson and Micklewright (1992), Milanovic (1996, 1998), Deininger and Squire (1996), Popov (1996), Goskomstat Rossii (1997), World Bank (1997), Corricelli (1997), Honkkila (1997), and Aghion and Commander (1999).
  There is considerable agreement among these studies regarding some countries, with the extremely equal case of Slovakia being an example with all agreeing that its Gini coefficient was .20 in 1989 and was still so in 1994, with much greater disagreement for some others, with Russia being perhaps the most extreme case, especially with regard to the period of 1992-93, which we do not use anyway.  Changes in this variable are in some cases from 1987 or 1987-89 averages or just 1989 to 1994 or a 1993-94 average, except for Georgia which is to 1996, with these latter numbers being the reported levels.

                                             TABLE 1

Country Data on Unofficial Economy, Income Inequality and Other Indicators

Country                 UE    dUE   GC   dGC    DR   EF   UR   aCD        IR      

Bulgaria                 29.5     6.7  .340  .110      83    73   13    20.7     338.8   

Czech Republic     17.2   11.2  .239  .035     92    90   3.2    10.2      52.1    

Hungary                28.1   1.1    .243  .020     92    87    11    17.2      34.6    

Poland                  15.8    0.1   .310  .045     83    87    16     17.7    639.6           

Romania               16.9    -5.4  .278  .048    58     73    11    31.8    295.5     

Slovakia                15.4     9.4   .200   0.0     75    87    15    15.7      58.3    

Slovenia                25.0    -1.7  .251  .036    92     83  14.5   18.5    246.7    

Belarus                  15.0    -0.4  .248  .014    50     37   2.1   38.9   1994.0            

Estonia                  24.6     5.7  .392  .127    75      90   8.1   29.2    946.7         

Georgia                 62.2   37.7  .560  .270    33     37    2.0   37.1   8273.5           

Kazakhstan           30.6   13.6  .328  .053    25     40    1.0   37.6   2566.6        

Kyrgyzstan            39.2   16.3  .553  .293    58     77    0.7   34.3   1365.6   

Latvia                    32.6   19.8  .270  .018    75     80    6.4   32.2    958.2                     

Lithuania               30.2   18.9  .348  .100    83     83    3.8   42.2   1162.6        

Moldova                36.8   18.7  .360  .111    50     57    1.2   41.9   2198.4      

Russia                   38.5   23.8  .446  .186    58     67    2.2   24.5   2510.4   

Ukraine                 41.8    25.5  .330  .098    58     27   0.3    26.6  10155.0    

Uzbekistan              9.8    -1.6  .330  .038    25      43   0.3   17.2   1232.8   

Sample Means       28.0  10.0  .397  .089    65      68   6.2   27.4   1943.3  

Sources:  Percent Unofficial Share (UE) from Johnson, Kaufmann, and Shleifer (1997, Table 1, pp. 182-183). Change in Unofficial Share (dUE), Gini coefficient (GC), and Change in Gini coefficient (dGC)  from Rosser, Rosser, and Ahmed (2000, Table 2, p. 164).  Democratic Rights Index (DR) and Economic Freedom Index (EF) from Murrell (1996, Table 2, p. 28).  Unemployment rate (UR) from Murrell (1996, Table 3, p. 38).  Adjusted cumulative decline of GDP (aCD) and maximum annual inflation rate (IR) both from Fischer, Sahay, and Végh (1996, Table 2, p. 52). 

Empirical Estimates
     Table 2 presents a correlation matrix for the set of levels variables shown in Table 1.

                                                     Table 2

             Correlation Matrix of Unofficial, Inequality, and Other Indicators

[insert Table 2]

     The basic story of this paper is clear from Table 2, although multiple regressions further clarify the relationships, as presented in Tables 3-6.  

The variable pairs exhibiting correlation coefficients greater than .60 are in rank order, starting with the Gini coefficient and the change in Gini coefficent at .97, the unofficial economy share and the change in the unofficial economy share at .87, the effective marginal tax rate on labor incomes and the Gini coefficient at -.85, the economic freedom index and the democratic rights index at .82, the unofficial economy share and the change in the Gini coefficient at .76, the economic freedom index and the maximum inflation rate at -.75, the unofficial economy share and the Gini coefficient at .74, the unofficial economy share and the maximum inflation rate at .71,  the democratic rights index and the unemployment rate at .66, the economic freedom index and the unemployment rate at .65, the change in the unofficial economy share and the change in the Gini coefficient at .63, and the change in the unofficial economy share and the level of the Gini coefficient at .62.  Most of these correlations are not terribly surprising.

      However, examination of a multiple regression to model the unofficial economy share using all of these variables except for the change in the unofficial economy share itself and the change in the Gini coefficient produces some changes from what one sees initially in Table 2, with this OLS regression result exhibited in Table 3.  The most significant coefficient is the Gini coefficient, our main variable of interest, easily significant at the 95% level.  It is followed by the maximum rate of inflation, which just misses being significant at the 95% level.  Both of these exhibit the hypothesized positive coefficients.  None of the other variables are close to being significant, although three change sign from the correlation matrix, the economic freedom index, the democratic rights index, and the unemployment rate.  The overall equation overall is easily significant at the 99% level according to the F-test. 

     Table 4 shows the OLS regression for the change in the unofficial economy share as a function of all the variables except for the unofficial economy share itself and the level of the Gini coefficient.  The only significant coefficient is for the maximum inflation rate, significant at nearly the 99% level.  The positive coefficient for the economic freedom index is nearly significant at the 90% level, which is a curious result given that its simple correlation coefficient is -.35.  The coefficient for the change in the Gini coefficient is large and positive, but not all significant.  All other variables have the same sign as the in the correlation matrix, but insignificantly so.  The overall significance of the equation is easily at the 99% level, based on the F-test.   

     We remind the reader that caution must be exercised in imputing causal relations from these regressions, given both the unreliability of some of these data and also the fact that regressions using the Lackó data find no significant relationships among any of these variables whatsoever.  We also again remind the reader that she has questioned the use of certain countries in our sample, especially Romania and Uzbekistan, both of which supposedly have had declining unofficial sectors.  Using other measures, Lackó (1999) claims to find some expected relations for her data.  However, she never directly tests for income distribution and never discusses the issue.  Indeed, to the best of our knowledge we remain the only researchers to note this apparent positive relationship between the unofficial economy and income inequality in transition economies.

Table 3  OLS Regression, Unofficial Economy Share (UE) Dependent Variable

[insert Table 3]

Table 4  OLS Regression, Change in Unofficial Economy (dUE), Dependent Var.

[insert Table 4]

    Table 5 shows the same set of variables as in Table 3 except that now the Gini Coefficient in 1994 is the dependent variable.  The size of the unofficial economy has a positive coefficient significant at the 95% level and has the highest significance level of any of the variables.  The economic freedom index is the only other variable that is close to being significant, almost making the 90% level and with a positive relationship, again a reversal of sign from the correlation matrix.  This equation also has an overall significance level of more than 99% based on the F-test.

     Table 6 is equivalent to Table 4 with the change in the Gini coefficient between 1989 and 1994 now the dependent variable.  Neither the overall equation nor any of the individual coefficients are significant at even the 90% level, although the economic freedom index comes very close, again with a positive sign.  The change in the unofficial sector does have the predicted positive sign, but is nowhere near being significant.

Table 5   OLS Regression, Gini Coefficient (GC), Dependent Variable

[insert Table 5]

Table 6   OLS Regression, Change in Gini Coefficient (dGC), Dependent Var.

[insert Table 6]

Conclusions
           Multiple regressions of relations between the size of the unofficial economy and several other variables partly confirm the results initially reported in Rosser, Rosser, and Ahmed (2000) of an apparently signficant positive correlation between the levels of unofficial activity and income inequality and the changes in those two variables in a sample of 18 unofficial economies.  Including the maximum annual inflation rate between 1989 and 1994, the cumulative decline in the GDP adjusted for mismeasurement due to the unofficial economy, an index of democratic rights in 1994, an index of the degree of economic freedom in 1994, and the unemployment rate in 1994 confirms that this initial finding is maintained.  However the results reported regarding the relations between the changes in the variables are no longer significant, although retaining their hypothesized positive signs.

     Of these additional variables the one apparently playing a consistent and somewhat significant role with regard to both the size and growth of the unofficial economy is the maximum inflation rate.  It is not entirely clear why high inflation would trigger a move into the unofficial economy, but the argument regarding general social breakdown and alienation would seem reasonable.  Also, presumably, in a high inflationary situation people are trying to get into foreign currencies or barter trade, which can lead to much more involvement in the unofficial economy.

     The size of the unofficial economy appears to be the most important variable associated with the degree of income inequality in the multiple regressions.  The only other variable of note correlating particularly with either the size or the growth of income inequality is the economic freedom index, positively related to both.  The growth of the unofficial sector is positively, but not significantly, correlated with the growth of income inequality. 

     The behavior of the index of economic freedom in these results is somewhat surprising.  That index has the expected negative sign in the correlation matrix with all four of our main variables, but then switches sign to being positive in all our regressions, although not always significantly so.  Close examination of Table 1 shows that there are some cases that suggest that the economic freedom index may not play the role that many would expect.  In particular we note that one of the countries that lies below the mean on the four variables of levels and changes in unofficial sector share and income inequality is Belarus, a highly unreformed economy, although Lackó (1999) claims that it has a much larger unofficial sector than reported in Table 1.  Belarus offers a sharp contrast to its also highly unreformed neighbor, Ukraine, which is above the sample means for all those variables.  Belarus may represent the old system with a repressive regime still suppressing the emergence of the unofficial economy.  

     Slovakia and the Czech Republic fit the usual view that more reformed and democratic regimes will perform better, although the Czech Republic has experienced a recession in recent years, and Slovakia has not been viewed as among the most democratic of the Central European transition states for the period we observe.   Poland and Hungary have been viewed as superior in both economic and political performance since 1994 than either of these two.  However, all four of these have been notable in maintaining their redistributive social safety net programs in one form or another (Commander, 1997; Förster and Toth, 1997), in contrast to advice given by some international advisors who have urged cutting such programs to reduce budget deficits.  Given the tendency for tax revenues to fall as the unofficial economy expands, transition economies may be advised to maintain their redistributive social safety nets if there actually is a causal link from inequality to a large unofficial economy in these economies. Our findings do not rule out such a link.
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Table 2

	
	UE
	DUE
	GC
	DGC
	DR
	EF
	IR
	UR
	ACD

	UE
	 1.000000
	 0.869006
	 0.735141
	 0.761714
	-0.252467
	-0.348397
	 0.698734
	-0.404275
	 0.468825

	DUE
	 0.869006
	 1.000000
	 0.616841
	 0.633696
	-0.280490
	-0.347440
	 0.698593
	-0.546650
	 0.413492

	GC
	 0.735141
	 0.616841
	 1.000000
	 0.972691
	-0.435961
	-0.268218
	 0.457591
	-0.481144
	 0.438289

	DGC
	 0.761714
	 0.633696
	 0.972691
	 1.000000
	-0.299650
	-0.181105
	 0.440965
	-0.421550
	 0.386776

	DR
	-0.252467
	-0.280490
	-0.435961
	-0.299650
	 1.000000
	 0.823199
	-0.479149
	 0.663243
	-0.479017

	EF
	-0.348397
	-0.347440
	-0.268218
	-0.181105
	 0.823199
	 1.000000
	-0.751096
	 0.654231
	-0.421242

	IR
	 0.698734
	 0.698593
	 0.457591
	 0.440965
	-0.479149
	-0.751096
	 1.000000
	-0.518706
	 0.323349

	UR
	-0.404275
	-0.546650
	-0.481144
	-0.421550
	 0.663243
	 0.654231
	-0.518706
	 1.000000
	-0.511104

	ACD
	 0.468825
	 0.413492
	 0.438289
	 0.386776
	-0.479017
	-0.421242
	 0.323349
	-0.511104
	 1.000000


	
	EF
	IR
	UR
	ACD

	UE
	-0.348397
	 0.698734
	-0.404275
	 0.468825

	DUE
	-0.347440
	 0.698593
	-0.546650
	 0.413492

	GC
	-0.268218
	 0.457591
	-0.481144
	 0.438289

	DGC
	-0.181105
	 0.440965
	-0.421550
	 0.386776

	DR
	 0.823199
	-0.479149
	 0.663243
	-0.479017

	EF
	 1.000000
	-0.751096
	 0.654231
	-0.421242

	IR
	-0.751096
	 1.000000
	-0.518706
	 0.323349

	UR
	 0.654231
	-0.518706
	 1.000000
	-0.511104

	ACD
	-0.421242
	 0.323349
	-0.511104
	 1.000000


Table 3

	Dependent Variable: UE

	Method: Least Squares

	Date: 12/18/01   Time: 16:13

	Sample: 1 18

	Included observations: 18

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	C
	-21.90567
	12.71977
	-1.722175
	0.1130

	EF
	0.064869
	0.263484
	0.246196
	0.8101

	ACD
	0.300347
	0.211711
	1.418660
	0.1837

	IR
	0.002819
	0.001330
	2.119532
	0.0576

	DR
	0.153659
	0.193565
	0.793835
	0.4441

	UR
	0.075561
	0.456420
	0.165552
	0.8715

	GC
	64.73212
	27.31814
	2.369566
	0.0372

	R-squared
	0.797979
	    Mean dependent var
	28.28889

	Adjusted R-squared
	0.687785
	    S.D. dependent var
	12.77631

	S.E. of regression
	7.138909
	    Akaike info criterion
	7.054298

	Sum squared resid
	560.6042
	    Schwarz criterion
	7.400554

	Log likelihood
	-56.48868
	    F-statistic
	7.241623

	Durbin-Watson stat
	2.490002
	    Prob(F-statistic)
	0.002537


Table 4

	Dependent Variable: DUE

	Method: Least Squares

	Date: 12/18/01   Time: 16:17

	Sample: 1 18

	Included observations: 18

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	C
	-22.56901
	13.51107
	-1.670409
	0.1230

	EF
	0.432598
	0.257605
	1.679308
	0.1212

	ACD
	0.173063
	0.212990
	0.812539
	0.4337

	IR
	0.003960
	0.001333
	2.970835
	0.0127

	DR
	-0.073769
	0.180097
	-0.409609
	0.6900

	DGC
	14.66831
	30.46319
	0.481509
	0.6396

	UR
	-0.741909
	0.462490
	-1.604161
	0.1370

	R-squared
	0.752477
	    Mean dependent var
	11.07778

	Adjusted R-squared
	0.617465
	    S.D. dependent var
	11.64634

	S.E. of regression
	7.203189
	    Akaike info criterion
	7.072226

	Sum squared resid
	570.7452
	    Schwarz criterion
	7.418482

	Log likelihood
	-56.65003
	    F-statistic
	5.573399

	Durbin-Watson stat
	2.250720
	    Prob(F-statistic)
	0.007054


Table 5

	Dependent Variable: GC

	Method: Least Squares

	Date: 12/18/01   Time: 16:19

	Sample: 1 18

	Included observations: 18

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	C
	0.174742
	0.117434
	1.487994
	0.1648

	EF
	0.003727
	0.002090
	1.783373
	0.1021

	ACD
	-0.000353
	0.002065
	-0.171031
	0.8673

	IR
	5.60E-06
	1.41E-05
	0.398226
	0.6981

	DR
	-0.003430
	0.001458
	-2.352470
	0.0383

	UE
	0.005221
	0.002203
	2.369566
	0.0372

	UR
	-0.003072
	0.003998
	-0.768243
	0.4585

	R-squared
	0.739056
	    Mean dependent var
	0.334778

	Adjusted R-squared
	0.596723
	    S.D. dependent var
	0.100956

	S.E. of regression
	0.064111
	    Akaike info criterion
	-2.371100

	Sum squared resid
	0.045212
	    Schwarz criterion
	-2.024844

	Log likelihood
	28.33990
	    F-statistic
	5.192446

	Durbin-Watson stat
	2.873536
	    Prob(F-statistic)
	0.009164


Table 6

	Dependent Variable: DGC

	Method: Least Squares

	Date: 12/18/01   Time: 16:26

	Sample: 1 18

	Included observations: 18

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	C
	-0.126225
	0.143205
	-0.881429
	0.3969

	EF
	0.004406
	0.002497
	1.764608
	0.1053

	ACD
	0.001295
	0.002112
	0.613145
	0.5522

	IR
	2.12E-05
	1.63E-05
	1.296864
	0.2212

	DR
	-0.002439
	0.001618
	-1.507351
	0.1599

	DUE
	0.001407
	0.002923
	0.481509
	0.6396

	UR
	-0.002791
	0.004961
	-0.562618
	0.5850

	R-squared
	0.554618
	    Mean dependent var
	0.089000

	Adjusted R-squared
	0.311682
	    S.D. dependent var
	0.085041

	S.E. of regression
	0.070554
	    Akaike info criterion
	-2.179566

	Sum squared resid
	0.054757
	    Schwarz criterion
	-1.833310

	Log likelihood
	26.61609
	    F-statistic
	2.282983

	Durbin-Watson stat
	2.559188
	    Prob(F-statistic)
	0.111680
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� Putnam (1993, p. 183) explicitly links this to the transition issue, declaring that "Palermo may represent the future of Moscow."  Shleifer and Vishny (1998) argue that Russia exhibits relatively high levels of trust among the transition economies but rates much lower on levels of civic involvement.  Knack and Keefer (1997) find for OECD countries that trust is related to economic activity levels while civic involvement is not, and that trust is positively correlated with income equality, after accounting for other variables.


� An alternative set of models with distinct multiple equilibria outcomes for transition economies involve the presence or absence of coordination and organization with resulting outcomes for output (Blanchard and Kremer, 1997; Rosser and Rosser, 1997).  Certainly dynamic outcomes depend on initial conditions of countries as shown by Krueger and Ciolko (1998).


�This can also be viewed as modeling the decision of a worker laid off from a state-owned enterprise. with N = N' representing the before and after states of the labor force given this. 


� Another problem with the Lackó data is that it lacks numbers for many of the major Soviet republics for 1989 or thereabouts.  These estimates are available from the authors on request.


� There are numerous other measures of income distribution besides the Gini coefficient, some of them superior for specific purposes.  But the Gini coefficient has simply been far more widely estimated than any of these others for the transition economies in this period.  Studies with estimates for other years in this general time period include Smeeding (1996) and Niggle (1997).
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