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of this variable is to capture how effectively the government redistributes wealth.
While data on government receipts would capture the effect of progressive taxation,
it would say nothing of how those receipts are allocated. Government expenditures,
on the other hand, are able to capture the effect of the disbursements in addition to
any redistributive taxation. Tax receipts also cannot measure the effect of how
borrowed money is spent. But the model cannot simply use nominal expenditures as
they are obviously correlated with the money supply data. One consideration would
be to use figures adjusted for inflation, but this approach is also flawed since
inflation-indexed expenditures would still be directly correlated with economic
growth. As previously discussed, Kuznets had shown economic growth to be a
contributing factor to wealth inequality. Therefore, to isolate the effect of fiscal
policy from economic growth, the model incorporated government expenditures as a
percentage of GDP (“‘gov_exp”) as the final explanatory variable.

After a model was constructed around the independent variables, a measure of
income inequality to use as a benchmark for regression analysis was selected. The
present study follows other works and uses the Gini coefficient (“gini”) as its
primary measure of income inequality. The regressions here will therefore use a form
of the following model:

gini = Gy + B\M1 + B,hs_plus + 3380v_exp + ¢

Regression, Analysis and Discussion
Regression Methods

Using the model described in the previous section as a base, the validity of the
model was tested by regressing the data using two different methods:

1. Regression in logs
2. Regression in first differences

A double-log regression will yield results with units-free elasticities so the
marginal effects the explanatory variables have on income inequality can be easily
compared. A regression in first differences will give further support to the hypothesis
by drawing a more direct link between changes in money supply and changes in
wealth inequality. Demonstrating a connection between the changes in the levels will
carry more weight when considering short-term policy implications.

Regression in Logs

The following model for double-log regressions was used:
log (gini) = By + B, log (M1) -+ B, log (hs_plus) + B; log (gov_exp) + &

Table 1 displays the results from a basic regression.

This first regression establishes the strength of the model. All independent
variables are statistically significant with better than 95% confidence. The R?
measure is also extremely high, with the independent variables explaining 94.70% of
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Table 1 Double-log regression of gini on M1, hs plus and gov_exp

Coef. Std. error t-stat P>t
Log(M1) 0.1345 0.0213 6.33 0.000
Log(hs_plus) —0.1995 0.0955 -2.09 0.046
Log(gov_exp) -0.1658 0.0489 -3.39 0.002
Constant —0.3705 0.2213 —-1.67 0.105

Regression Stats

# of obs=32
F(3,28)=166.61
Prob.>F=0.0000
R-squared=0.9470

the variation in wealth inequality. The coefficients, 3;, 35, and (33, turned out as
expected. This model confirms previous work by showing that disproportionate
education is the most significant factor affecting income inequality. The negative
sign on 3, makes sense because as the percentage of the population graduating from
high school increases, one would expect those graduates to now have opportunities to
increase their wealth share, which they did not have before, and as a result, income
inequality would decrease. The negative sign on 35 is also appropriate as government
fiscal policy is argued to redistribute wealth in favor of less inequality.

Most rewarding, however, is the result for 3;. As predicted by the hypothesis, the
money supply is a significant factor in determining wealth inequality. From the
coefficients, it can be seen that a 1% change in the money supply, namely M1, is
nearly as influential as a 1% change in the measure of high school education. This is
a very powerful result. However, such a strong result may indicate statistical flaws in
the model. Two potential pitfalls in the model are possible autocorrelation and/or
endogeneity of M1. Table 2 and Table 3 correct for these problems. Table 2 shows
the results of a Prais—Winsten regression to correct for AR(1) serial correlation.

The results are very similar to the first regression, which suggests that any serial
correlation in M1 does not bias the original results. The second concern is the
potential endogeneity of M1. Assuming endogeneity, a two-stage least squares
regression using Real GDP as an instrumental variable for M1 was run. Real GDP is

Table 2 Double-log regression of gini on M1, hs_plus, and gov_exp with Prais—Winsten correction for
AR(1) serial correlation

Coef. Std. error t-stat P>t
Log(M1) 0.1423 0.0284 5.02 0.000
Log(hs_plus) —0.2405 0.1231 —-1.95 0.061
Log(gov_exp) —-0.1439 0.0547 -2.63 0.014
Constant —0.3133 0.3079 -1.02 0.317

Regression Stats

# of obs=32
F(3,28)=316.97
Prob.>F=0.0000
R-squared=0.9714
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Table 3 Two-stage least squares double-log regression of gini on M1, hs_plus, and gov_exp using Real
GDP as an Instrument for M1

Coef. Std. error t-stat P>t
Log(M1) 0.1504 0.0278 5.42 0.000
Log(hs_plus) ~0.2697 0.1237 -2.18 0.038
Log(gov_exp) —0.1486 0.0529 -2.81 0.009
Constant —0.2282 0.2732 -0.84 0.411

Regression Stats

# of obs=32
F(3,28)=160.03
Prob.>F=0.0000
R-squared=0.9459

suitably correlated with M1 but is arguably not correlated with the error term in the
model. Table 3 displays the results of this regression.

From Table 3, one can see that the model also survives the test of endogenous
variables. Since the results are not drastically altered after correcting for
autocorrelation and endogeneity, this suggests that the original double-log regression
is still a valid instrument for analyzing the relationship between monetary inflation
and wealth inequality.

Regression in First Differences

To put aside any uncertainty that the double-log level regressions still contain flaws,
the model was applied to the changes in the independent variables with first
differencing, which removed any linear time trend. Table 4 shows the results of a
basic regression in first differences.

Unfortunately, the results from the double-log regressions are not completely
confirmed by Table 4. While the first difference of M1 is still significant within a
10% level and the R? value indicates some explanation of variance, the education
and government variables are not statistically significant. However, since the intent
is to explore how changes in M1 affect income inequality, there is no reason to
assume that the first difference in these latter variables should be directly applicable.

Table 4 Regression in first differences of Gini on M1, hs_plus, and gov_exp

Coef. Std. error t-stat P> it|
D.(M1) 0.00005 0.00003 1.83 0.079
D.(hs_plus) —0.0018 0.00241 -0.75 0.460
D.(gov_exp) —-0.0017 0.00134 ~1.26 0219
Constant 0.0020 0.00257 0.79 0.437

Regression Stats

# of obs=31
F(3,27)=2.03
Prob.>F=0.1340
R-squared=0.1837
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Furthermore, this regression neglects a fundamental characteristic among our
independent variables: that changes in educational attainment and government
spending manifest themselves differently compared to changes in inflation. With
monetary inflation, every individual transaction theoretically contributes to a
redistribution of wealth, so long as there is imperfect information. Given the
countless number of transactions that occur in a year and the infinitesimally short
time frame between them on a scale as large as our economy, the effect of monetary
inflation on wealth inequality would closely resemble a smooth, continuous
function. Whereas, given the nature of our education and government variables,
effects are realized in discreet iterations at specified times, whether it is a high school
graduation or the initiation of a social welfare program. While the regression gave us
mixed results, fortunately, for our purposes, monetary inflation had shown itself
again to be a significant variable affecting wealth inequality.

Despite the relatively small number of observations, the results of these
regressions give sufficient support for the initial hypothesis. Not only has the model
verified the importance of educational attainment’s effect on income inequality, but it
also has demonstrated money supply’s effect on the Gini coefficient in log levels and
first differences. Using the support from the latter regressions, I conclude that my
initial log-level model has reasonable predictive value. Using the log-level model,
the following sections will vary the dependent variable. “Comparison Among
Summary Measures of Inequality” will compare the model’s effect on the various
summary measures of income inequality. “Comparison Among Select Income
Ratios” will test the hypothesis that the income inequality generated by changes in
the money supply affects certain income ratios more significantly than others.

Comparison Among Summary Measures of Inequality

This study so far has used the Gini coefficient as its standard for measuring income
inequality. In this section other measures of income inequality and how they differ
from Gini will be discussed. Then analysis of whether the model reflects those
differences will be undertaken.

One of the shortcomings of the Gini coefficient is that it is biased toward changes
in income of the middle classes. In response to this, other measures of inequality
have surfaced that focus more on changes at the extremes. Entropy measures, such
as the Theil index, do just that. Since the second hypothesis claims that redistributive
inflation predominantly affects the extremes, I expect the independent variables,
monetary inflation, educational attainment, and fiscal policy to have stronger effects
on a measure that gives weight to the extremes. This was tested by performing a
regression using the Theil index as the dependent variable.

Table 5 confirms the hypothesis. As shown by Table 5, the coefficients on the
explanatory variables are much higher than those from the first regression with the
Gini coefficient. These variables are also statistically significant with a greater than
99% confidence and with R? revealing that 90% of the variance is explained.

The second summary measure tested was the Atkinson index. The Atkinson index
has the distinguishing feature of being able to adjust its weighting scheme based on
the parameter for “inequality aversion.” The parameter (“e”) is bound by 0 and 1. As
e approaches 0, the Atkinson index gives more weight to the upper end of the
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Table S Double log regression of Theil on M1, hs plus, and gov_exp

Coef. Std. error t-stat P> |t
Log(M1) 0.4433 0.0719 6.16 0.000
Log(hs_plus) —1.0242 0.3230 -3.17 0.004
Log(gov_exp) —0.5371 0.1654 -3.25 0.003
Constant 1.9698 0.7488 2.63 0.014

Regression Stats

# of obs=32
F(3,28)=84.90
Prob.>F=0.0000
R-squared=0.9010

income distribution. Census inequality data offers measurements of the Atkinson
evaluated at ¢=0.25 and e=0.75, representing weighting of higher and lower
incomes respectively. Regardless of the weighting scheme, both Atkinson measures
show an increase in inequality from 1967-2001. Table 6 shows the regression results
from applying the model to either measure of Atkinson.

The model is validated by all regressions on Atkinson, regardiess of weighting,
with nearly all of the independent variables being significant within a 99%
confidence. As with the Theil index, the coefficients on the money supply variable
indicate a stronger redistributive effect when compared to regressions on Gini. This
lends further support to our second hypothesis with respect to the extremes of a
wealth distribution. The only variable shown not to be significant within a 99%
confidence was fiscal policy when applied to a weighting of lower incomes, yet our
results from previous regressions have shown fiscal policy to be significant when

Table 6 Double log regresion of Atkinson (measured at e=.25/.75) on M1, hs_plus, and gov_exp

Coef. Std. error t-stat P>t

e=0.25
Log(M1) 0.3805 0.0394 9.66 0.000
Log(hs_plus) -0.9743 0.1769 —5.51 0.000
Log(gov_exp) —-0.3026 0.0906 —3.34 0.002
Constant 0.0486 0.4101 0.12 0.907

e=0.75
Log(M1) 0.2717 0.0454 5.98 0.000
Log(hs_plus) —-0.5730 0.2040 —2.81 0.009
Log(gov_exp) —0.1808 0.1045 -1.73 0.095
Constant —0.2106 0.4730 —0.45 0.660

Regression Stats (e=0.25)
# of obs=32
F(3,28)=169.40
Prob.>F=0.0000
R-squared=0.9478
Regression Stats (¢=0.75)
# of obs=32
F(3,28)=97.01
Prob.>F=0.0000
R-squared=0.9122
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Table 7 Double-log regressions of select income ratios on M1

Coef. on log(M1) Std. ervor (M1) t-stat (M1) P>|1 (MI)
80th/50th 0.0250 0.0124 2.02 0.053
90th/50th 0.1045 0.0143 7.30 0.000
95th/50th 0.1080 0.0202 5.34 0.000
95th/20th 0.1726 0.0241 7.14 0.000
90th/10th 0.2054 0.0317 6.48 0.000

applied over the entire distribution. Such a result may require further study to
analyze fiscal policy’s effect on various income brackets.

Comparison Among Select Income Ratios

The final set of regressions use income ratio data to compare the effects of monetary
inflation on various income ratios. A corollary of the second hypothesis would claim
that M1 has a greater effect on ratios that are wider apart. The results from these last
regressions are mixed. While M1 was still consistently significant, the significance
and sign of the other variables was inconsistent. This is most likely due to the fact
that the education and expenditure data are a reflection of the entire population,
while the dependent variable neglects large portions of it. If it had been possible to
obtain educational attainment data and government expenditure data subdivided by
income percentile, it is hypothesized that such data would prove to be significant in
this class of regressions. Nonetheless, given the consistency with which money
supply has been a significant variable, this set of regressions was confidently per-
formed using money supply as the only dependent variable.

Table 7 reports the results of several double-log regressions of multiple income
ratios on M1. All ratios in the table “(X/Y)” are reported as “ratio of highest ‘x’
percentile to lowest ‘y’ percentile.”

When observing the trend in the coefficients, one can see a direct correlation
between the difference in income ratios and the coefficient on log (M1), thus giving
further support to the hypothesis that the extremities of the income distribution are
more significantly affected by monetary inflation.

Conclusions

Using measures of monetary inflation, educational attainment, and fiscal policy a
model was constructed with reasonable predictive value for several measures of
income inequality (as a proxy for wealth inequality). M1 proved to be the best
measure of the money supply; “percentage of population with at least a high school
diploma” was the most valuable educational variable; and federal expenditure as a
percentage of GDP was the most significant metric with respect to fiscal policy for
explaining wealth inequality and changes in it. The validity of the model was tested
by observing its consistency through multiple regressions in logs and a regression in
first differences. In all of these regressions, the independent variables were
significant at a 10% level with R? values ranging from .18 to .97. Given the
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strength of the statistical results, the hypothesis that monetary inflation does not have
an adverse effect on wealth inequality is rejected.

The model was subjected to tests for autocorrelation and possible endogeneity of
the variables. Finding no significant effect of either, the strength of the model was
reaffirmed. Once the predictive ability of the model was assured, it was used to gain
further insight on wealth inequality by regressing various measures of income
inequality against the explanatory variables.

Regressions with summary measures of income inequality revealed that monetary
inflation seems to affect measures that emphasize the extremities of the income dis-
tribution (Theil, Atkinson) more than those that tend to weight median income (Gini).
To further support this notion, the effects of the model on various income ratios was
reviewed. Not only was M1 a significant variable in every regression, but the marginal
effect M1 had on income inequality was positively correlated to the degree of sepa-
ration of income ratios.

These results have far-reaching macroeconomic implications. From an economic
standpoint, these results indicate that monetary policy must be revisited to account
for its direct effect on wealth redistribution. However, the political implications are
just as significant. If the government is to pursue a policy of social welfare and
income equality, it must reconcile this conflict between monetary and social policy.
Monetary inflation clearly leads to a coercive redistribution of wealth. That this
redistribution tends to penalize lower-income individuals is even more outrageous
from a social welfare point of view. The limitations of effecting an egalitarian social
order through manipulation of the money supply should be apparent. This posi-
tion, long held by Austrian economists, is once again vindicated, and the author can
only hope that the statistical support this paper lends can offer teeth to an already
sound theory.
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