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1. Introduction

Recent changes in the income distribution in the United States as well as other
industrialized countries have drawn considerable attention both in the popular press and
in the academic literature. While newspaper accounts have focused on the political ram-
ifications of growing inequality, the academic literature has taken up two issues. First,
there is an active debate regarding the underlying source of the inequality, and, sec-
ond, a somewhat less controversial exchange about the long-run consequences of income
inequality!. This paper is an attempt to examine whether income inequality is associated
with short-run macroeconomic performance as well.

Our main finding is that the distribution of income can affect an economy’s abil-
ity to adapt to external shocks when the ability to obtain credit depends on income.
Essentially, income inequality and average income, taken together, determine the frac-
tion of individuals who are credit-constrained and cannot smooth consumption. In low
income countries, where both the lower and middle classes are more likely to be credit-
constrained, a more unequal distribution of income (a smaller middle class) will result
in smoother aggregate consumption and GDP. In contrast, in higher income countries
where only the lower class may be shut out of credit markets and unable to smooth
consumption through downturns, greater inequality is likely to be associated with more
variation in consumption and output.

The fact that low income individuals are more likely to be credit-constrained is an
important element of our model. Zeldes (1989) provides some support for this assump-
tion. He estimates Euler equations for two groups of individuals, showing that people
with lower wealth/income ratios make consumption decisions as if they are liquidity
constrained. Zeldes’ result applies to individuals with low levels of wealth and not nec-

essarily income, but Figure 1 is the result of a slightly more direct approach in providing

1See Levy and Murnane (1992) for a survey of proposed explanations for earnings inequality in the
United States. Persson and Tabellini (1994), Perotti (1994), Galor and Zeira (1993), Murphy, Shleifer
and Vishny (1989), Durlauf (1994) and Benabou (1994)—among others—consider the long-run effects of
inequality.



evidence that household income matters. Using data from the 1992 Survey of Consumer
Finances, the figure shows how the probability that individuals say they are unable to
obtain the credit they desire depends on their household income, holding constant their

net worth, education level, home ownership, and years at their current job 2.

[Figure 1 about here.]

As far as we know, Das (1993) is the most relevant work to what we present be-
low. He develops a set of models to examine how the distribution of income might affect
business cycles and concludes that greater inequality is associated with more macroeco-
nomic fluctuations. Our approach and conclusions differ from his primarily because we
rely on credit constraints—specifically, the role income plays in access to credit—to help
explain macroeconomic fluctuations. In contrast, he relies on behavioral and preference
differences across income groups. Moreover, our use of cross-country panel data allows
us to reach a more general conclusion about how income inequality is related to macroe-
conomic fluctuations because we are able to analyze this effect in both high and low
income countries.

Because credit market imperfections play a crucial role in our analysis, our paper
is also related to others who have studied how the inability to borrow affects the cyclical
behavior of the economy. Sheinkman and Weiss (1986) show that when all individuals are
credit-constrained and face idiosyncratic productivity shocks, the distribution of wealth
is an important determinant of aggregate income. Kiyotaki and Moore (1997) find that
when entrepreneurs are unable to borrow, firm-specific shocks can be amplified to large,
economy-wide effects. And, Kocherlakota (1996) shows how the inability to engage in

risk-sharing arrangements can result in persistent cycles in aggregate output. While

?Details of this estimation appear in the appendix.



we consider some of the same themes, our approach differs from the above-mentioned
work in that credit-constraints do not bind all individuals in the same way. In our
simple model, low income individuals are more likely to be credit-constrained and, thus,
the distribution of income determines the fraction of the population that has access to
credit.

In the empirical section, we use cross-country panel data to show that greater
income inequality Granger causes less consumption and output variability when per
capita income is low. When per capita income is high, greater income inequality Granger
causes more consumption and output variability.

The paper is organized as follows: section 2 lays out the theoretical framework,

section 3 discusses our empirical results, and section 4 concludes.

2. The Framework
Individuals, who have an infinite time horizon and supply labor inelastically, solve

the following maximization problem:

u' = Y FE[u(c) |1, (1)
j=t
subject to
and,
AR |
lim —F > 0.

Equation (1) represents individual ¢’s lifetime expected utility with o’ (c;) > 0,
u"(c;'-) < 0, where ¢} denotes the individual’s consumption in period j and 3, 0 < § <

1, represents the common time discount factor. Equation (2) represents individual i’s
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budget constraint in any given period j, where w; represents the wage rate per efficiency
units of labor, S; denotes the individual’s given, time-invariant, efficiency units of labor,
Q; and Q;'-_l respectively denote the individual’s assets in periods j and j — 1, and R;
denotes the interest rate that applies between periods 7 and j — 1. We assume that the
wage rate per efficiency units of labor, w;, fluctuates around its long-run equilibrium
due to productivity shocks. Thus, in equation (2), w; = w + n;, where 7; denotes a
transitory, white-noise productivity shock. It is drawn from a distribution with a mean
of zero. In addition, to ensure that w; > 0, Vj > 0, we assume that the support of 7;,
[17, 7], is bounded from below such that @ + 7 > 0. Equation (3) is necessary to rule out
an ever-expanding path of borrowing.

Note that we have assumed all workers absorb the negative productivity shock
proportionally. While this assumption is certainly counterfactual, we make it in order to
focus attention on the link from income inequality to macroeconomic fluctuations and
not on the link in the other direction. If we took a more realistic view and assumed that
low income workers may be more likely to assume a disporportionate share of negative
income shocks, our results would be strengthened.

If individual 7 is not credit constrained, we obtain the following Euler equation

from the first-order conditions to the problem specified in (1)-(3):

w(c) = B B[R v/(ciyy) | 1] (4)

If individual 7 is unable to borrow, an additional restriction, Q§ >0,V >0,
applies to the problem specified in (1)-(3). When the constraint binds, the resulting

Euler equation implies

w(c) > B B[R /(ciyy) | 1] ()

As discussed in Zeldes (1989) and as (5) implies, in periods in which the borrowing
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constraint binds, the following must be true: First, since the individual is constrained
from borrowing—but not from saving more-marginal utility from consumption in the
current period is greater than the discounted value of expected utility from consumption
in the following period. Second, in periods in which the constraint is binding so that (5)
holds, the end of period real assets should be equal to zero. Namely, Q; = 0. In contrast
to the unconstrained individual, the constrained individual will experience fluctuations
in consumption over time.

We assume that individual ¢’s time-invariant, innate efficiency units of labor, S;,

is drawn from the probability distribution shown below:

Sh with probability ¢
Si=14¢ Sa with probability (1 —2q) (6)
So with probability ¢

where ¢ < %, S1 < Sy and Sy = 5%92 Note that, under this specification, g is a direct
measure of income inequality. An increase in ¢ raises the proportion of individuals at
the tails of the income distribution relative to the proportion who are in the middle.
Suppose that lenders in this economy operate selectively in providing individuals
credit and lend only to individuals with high earnings potential. This assumption can be
motivated in a variety of ways and, as discussed in the introduction, is consistent with the
empirical observation that low-income individuals have restricted access to credit. One
reason for this could occur if there is a fxed cost (i.e. a monitoring or a collection cost)
to bank lending. Then, without sufficient variation in the rates charged to consumers,
lenders would not want to make small loans to low-income individuals. Alternatively,
if there exists a subsistence level of consumption below which utility from consumption
drops dramatically, low income individuals would have a relatively high probability of

default with a sufficiently negative income shock. Finally, if low-income workers were



more likely to assume a disproportionate share of aggregate income shocks, they would
also have a higher probability of default. Under any of these scenarios, creditors would
prefer to earn a zero return on their asset holdings rather than earn an expected negative
return on loans to low-income indiviuduals.

Let S denote the threshold level of earnings potential under which credit to poten-
tial borrowers is not available. Suppose that S > S; for some i so that individuals with
average expected income less than wS are constrained. As (5) implies, if the constraint
is binding for some individuals in the current period, their consumption in that period
will be depressed compared to other periods in which the constraint is not binding.

Given that, as specified in equation (6), there are three types of individuals in this
economy, we can derive the aggregate consumption demand in period ¢, C”, by normal-
izing the size of the population to one and summing up all three types of individuals’

demand:

CP = qq + (1-2¢)cf + qc}. (7)

We can determine the variance of aggregate consumption demand over a period of

time and how changes in the income distribution, ¢, affect it. Namely,

Var(C’tD) = qQVar(c%) + (1—2q)2Var(ctA) + qQVcw"(cf) +

2q(1 — 2¢)[Cov(c}, c) 4+ Cov(c, ¢2)] + 2¢°Couv(cl, c?),

and

D
WarlCl) _ syvar(el) — 4(1— 2q)\Var(e!) + 2qVar() +



(2 — 8¢)[Cov(cl,ci') + Cov(cl, c?)] + 4qCou(c},c?).

Whether a greater degree of income inequality—as summarized by an increase in ¢—
leads to a higher or lower variance of consumption, depends on S. To examine how income
inequality might affect variations in aggregate consumption demand, first consider the
case in which S, > S > Sy, such that only individuals with the lowest earning potential
are denied credit. In this case, an increase in income inequality unambigiously leads
to a greater variance of consumption demand and equation (9) is strictly positive. The
reason is that both the middle and upper class, i = A, 2, have access to credit. Thus, in
this case, increases in ¢ raise the variance of aggregate consumption demand over time
since it is only the demand of the lowest income types, ¢ = 1, that exhibit any variance.

That is, when S, > S > S1,

OVar(CP)

3 =2qVar(c;) > 0. (10)

Now consider the case in which S > S>S 4. In this case, an increase in income
inequality can lead to a smaller variance of consumption demand and equation (9) can be
negative. Now, only the highest income labor types, ¢« = 2, have access to consumption
credit and they can fully smooth their consumption demand. The consumption demand
of both the middle and low income types, i = A, 2, exhibit variance over time. Therefore,
increases in ¢ may lower the variance of aggregate consumption demand, because it would
create more consumption smoothers (high income workers). In this case, equation (9)

reduces to

OVar(CP)

2 = (2—8¢)Cou(ct, ¢) + 2qVar(c)) — 4(1 —2q)Var(c}). (11)



Equation (11) can be positive or negative but is more likely to be negative if
Var(cl') is relatively large-i.e. the middle class often finds itself in a constrained situation
as is likely to be the case if the middle class is also relatively poor. We know that because
the average level of c! is less than the average level of ¢/ and both types of workers’
savings are proportional to their expected income, Var(ci') > Var(cl), thus increasing
the likelihood that (11) is negative.

In sum, taken together equations (8)-(11) demonstrate the impact of adverse pro-
ductivity shocks on aggregate consumption demand, and how income inequality and
aggregate consumption demand may be related. When only the lower class is credit-
constrained, greater inequality (a smaller middle class) leads to more fluctuations in
aggregate consumption. When both the lower and middle classes are constrained, how-
ever, greater inequality may lead to less fluctuations in consumption. If a country’s per
capita income is an indication of whether or not the middle-class is constrained, then
income inequality and per capita income should be a “good” summary measure of the
fraction of the population that is unable to smooth consumption. In poorer countries,
both the lower and middle classes are likely to be constrained, whereas in richer coun-
tries only the lower class may be constrained. Thus, in low income countries greater
inequality may translate into less fluctuations in aggregate consumption, and in higher
income countries greater inequality may result in more fluctuations.

The simple framework outlined above shows the link between income distribution
and aggregate demand fluctuations, but an enhanced model with nominal or real ridigities
(that help generate an upward sloping short-run aggregate supply curve) would also
imply a similar relationship between the income distribution and real output fluctuations.
Although we do not develop such a model here, in the next section we present—in addition
to the consumption/inequality relationship outlined above-some empirical evidence on

this relationship.



3. Empirical Results

In this section we find empirical evidence of the above-mentioned effects. We
demonstrate that countries with higher levels of income inequality have a lower varia-
tion of consumption and output growth when per capita income is low. But in richer
economies, the effect of income inequality on macroeconomic fluctuations reverses: Greater
income inequality is associated with greater variation in the growth of real consumption
and output in economies with high per capita income.

Equation (9) spells out the implications for the empirical relationship between in-
come inequality and output variability. Implementing a convincing empirical test of its
prediction, however, raises some important issues. One issue is that output variability
might be associated with greater income inequality if higher output variability creates
greater inequality. Thus, even if income distribution has no effect on an economy’s
ability to adapt to a technology shock, one might expect there to be a positive correla-
tion between income inequality and macroeconomic fluctuations. We address this issue
using a lagged value of income inequality, focusing attention on the link from income
distribution to output variation. Thus, we study the relationship between initial income
inequality and subsequent output variability, essentially implementing a test for Granger
causality. Surprisingly, we find stronger evidence that income inequality Granger causes
higher output and consumption variability rather than higher output variability causing
greater income inequality.

A second important empirical issue is that institutional/cultural features of the
economy that could be correlated with income inequality may also influence the variabil-
ity of output. For example, the central bank’s willingness to accomodate adverse shocks
may differ across countries. Another example of this type of effect is that some countries
may have more extensive automatic stabilizers and a greater committment to providing
a social safety net. These institutional /cultural factors could be correlated with income

inequality, particularly in democracies where voting behavior can influence government



policy 3. Fortunately, panel data is available, and we are able to address this issue by
estimating a fixed-effects model.

As a result of these considerations, our empirical estimates of the effect of in-
come inequality on macroeconomic fluctuations are obtained by estimating the following

equation with panel data.

(12)
X + BUINCINEQ, 1 + BINCINEQ, ; * MEANGDP, + (X, + i

where V;; is the variation of real consumption or output at time ¢ for country 4, p; is a
country-specific effect, )\; is a time-specific effect, INCIN E(@);_; is a measure of income
inequality in the preceding period, M EANGDZP, is the average level of real per capita
income, X; are additional control variables that may help to explain output fluctuations,
and v, ; is the variability in output not explained by the regressors. We assume that v,
is uncorrelated with the regressors and is distributed normally with a mean of zero and
a variance of o7, .*

A natural choice for our empirical measure of output and consumption variability
is the standard deviation of the annual growth rate of real GDP and of real consumption.
In order to calculate such a measure, however, we need to collapse several years of data
into one time period. Our panel spans the years 1969 to 1992, and we divide it in half,

calculating a standard deviation of annual growth rates from the periods 1972 to 1980

and from 1984 to 1992. For each of the countries in our panel we have an observation

3Persson and Tabellini (1994) find evidence that income inequality affects long-run growth in democ-
racies but not in non-democracies. This result suggests that income inequality may affect voting behavior
which could influence the government’s economic policies.

“In addition to adopting this assumption on the distribution of errors because of its intuitive appeal
for cross-country data, we also confirmed it with a Cook-Weisberg test for heteroscedasticity.
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on income inequality during the period 1969 to 1971 and during the period 1981 to
1983. Thus, we observe income inequality during a three year period and then observe
the variation of GDP or consumption growth over the subsequent 9 years °. Similarly,
MFEANGDP is the average of per capita income over a nine-year period.

Using this methodology we are able to include 14 countries in our panel. By
relaxing our criteria slightly and including observations that have an income inequality
measure taken between 1967 and 1973 and between 1979 and 1985, we are able to almost
double our sample to include 27 countries. We report results for both the restricted (14-
country) and full (27-country) samples.

The control variables in X; include the average growth rate of real per capita in-
come or consumption over the period, GROWTH, MEANGD P, the mean of inflation
over the period INFMFEAN, and the standard deviation of inflation over the period
INFSD. GROWTH is included because the standard deviation of growth rates may be
correlated with the average growth rate, based purely on the manner in which the stan-
dard deviation is constructed. M EANGDP is included to isolate its effect independent
of its interaction effect with income inequality. Finally, we include the inflation mean
and standard deviation because they will be correlated with output growth variability
when the aggregate supply curve is upward sloping.

Estimation of equation (12) yields the empirical relationship between inequality

and consumption or output variation. Specifically,

A(Viy)
O(INCINEQ, 1)

= B + BMEANGDP, (13)

Our model predicts that income inequality is associated with lower variability of

output and consumption in low income countries but higher variability of output in high

5When we have more than one observation of inequality for a particular country over the three year
period, we averaged the multiple observations to obtain a single estimate. This data selection strategy
is defensible on the grounds that economy-wide measures of income inequality change very little on a
year-over-year basis.
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income countries. Thus, a finding of a negative (3; and a positive 3 would support our
model.

The data we use to estimate (12) comes from a variety of sources. Real GDP and
consumption levels are taken from the Penn World Tables, Mark 5.6, income inequality
measures are from Deininger and Squire (1996), and data on each country’s price level
is from the International Financial Statistics published by the IMF. Because different
measures of inequality capture slightly different aspects of the income distribution, we use
two measures of income inequality—the Gini coefficient and the percent of income earned
by the middle class (the middle 3 quintiles of the income distribution). Of course, a
higher gini implies higher inequality, but an increase in the income share of the middle
class implies lower inequality. Therefore, to convert the income share of the middle class
to a measure of income inequality, we subtract it from 100 and denote it MIDCLASS.
A list of countries appears in Appendix 2.

Since the primary implication of our model is for the variation of aggregate con-
sumption, we first estimate equation (12) using the variation of consumption growth.

The results for the full and restricted samples appear in Tables 1 and 2.

[Tables 1 and 2 about here.]

In both tables, columns 1 and 3 present the results using the gini coefficient, GINI,
as a measure of income inequality and columns 2 and 4 use MIDCLASS. The results
for both samples are qualitatively similar and we discuss here only the full sample results
in Table 1. Using either measure of income inequality, the results are consistent with
the idea that income distribution and aggregate consumption demand fluctuations are
closely related. Greater inequality at the beginning of a period is associated with less

variability in consumption growth over the subsequent 9 years in economies with low per
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capita income. However, when per capita income is higher, this effect is reversed and
greater inequality is associated with higher aggregate consumption variability. Using
the coefficients estimated in columns 3 and 4, one can calculate the level of per capita
income at which this turning point occurs to be about $11,000 or $12,000 (in 1985
dollars). Slightly less than 1/4 of our sample is above this turning point.

As stated earlier, in the presence of some real or nominal rigidities, it is likely
that variations in aggregate consumption demand will be correlated with fluctuations in
real output. Tables 3 and 4 give results from repeating the preceding exercise using the
standard deviation of GDP as the dependent variable. These results are consistent with
those presented in Tables 1 and 2, although reduced significance levels for the interaction
of MEANGDP with the inequality measure are reported for a few specifications. It is
also worthwhile to note that in Tables 1 through 4, MEANGDP enters negatively
and significantly in explaining consumption and output variation, suggesting that high
income countries have less variation in output and consumption. This finding is also
consistent with the idea that individuals with higher incomes are better able to smooth

consumption.

[Tables 3 and 4 about here.]

Figures 3 and 4 graphically display the results presented in Tables 1 through 4,
showing the partial correlations between the standard deviations of consumption growth
and of GDP growth and our two measures of inequality and their interaction with mean
GDP. These plots indicate that our estimated coefficients are generally not the result of
overly influential outliers. One exception to this is the plot in the upper left panel of
figure 4 that shows the partial correlation between the Gini coefficient and the standard

deviation of real GDP growth, suggesting that this estimation may have been affected
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by four possible outliers. We reestimated this equation without these four outliers and
found the new coefficient to be bigger (smaller in absolute value), but still statistically
significant at the 5 percent level.

The fact that we find a negative relationship between inequality and output vari-
ability somewhat mitigates our concerns that we might be identifying inequality that
results from output variability since, if this were the case, we would expect a positive
relationship between inequality and output variation. Table 5 presents further support
that we are not identifying such a link by showing that lagged output variation cannot be
associated with subsequent levels of inequality ¢. Column 1 of Table 5 shows the results
using the gini coeflicient as the dependent variable and column 2 shows the results using
MIDCLASS. Columns 3 and 4 add the square of MEANGDP to the specification as
the presence of a Kuznets curve would dictate. A similar exercise using the variation of

consumption growth gives essentially the same result, but we do not report it here.

[Table 5 about here.]

Although there is not a statistically significant relationship between lagged output
variation and future inequality on average, we should concede that our methodology is
too crude to capture very short-term fluctuations in output growth and the distribu-
tion of income. Certainly, if some individuals lose their jobs in a recession, the income
distribution—at least temporarily—changes, but data at an annual frequency averaged over
nine years may be unable to detect these temporary changes. Our results only suggest
that greater variation in output growth over several years does not appear to lead to

systematic changes in the income distribution.

6Fortunately, we were able to estimate these regressions by expanding our data set and adding output
variation over the period 1960 to 1968.
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Because our model uses differences in shifts in aggregate demand as an explanation
for differences in response to external shocks, it suggests that there may also be a rela-
tionship between price level variability and income inequality. Unfortunately, we were
not able to uncover a similar statistically significant relationship between the standard
deviation of inflation rates and income inequality. One possible reason for our inability
to document this relationship is that the short-run aggregate supply curve is relatively
flat. In such a case, shifts in aggregate demand will have very little impact on price level
variability. This hypothesis is also consistent with the results in Tables 3 and 4 that
show that neither the inflation mean nor its standard deviation are robustly correlated

with the standard deviation of annual growth rates of output.

4. Conclusion

In this paper, we examine how income inequality might affect short-run macroe-
conomic fluctuations. We present a model in which access to credit is based on earnings
potential, and demonstrate that, if low as well as middle income individuals are credit
constrained, greater inequality is likely to be associated with less fluctuations in aggre-
gate consumption and real output.

Using a cross-country panel data, we are able to find evidence supporting the view
that whether income inequality leads to more or less macroeconomic fluctuations depends
on average income. In low income countries, when both the lower and middle classes are
more likely to be credit-constrained, a more unequal distribution of income (a smaller
middle class) will result in smoother aggregate consumption and GDP. In contrast, in
higher income countries where only the lower class may be shut out of credit markets
and unable to smooth consumption through downturns, greater inequality is likely to be

associated with more variation in consumption and output.
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Figure 1:

Probability of being credit constrained—Evidence from 1992 Survey of Consumer Finances
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Table 1: (Full Sample)

Dependent Variable: STANDARD DEVIATION OF CONSUMPTION GROWTH
(Annual Rates)

1 | (3) (4)
GINI;_, —.745 | —— —.675 ——
(4.22) (3.18)

MIDCLASS, —999
(4.12) (4.52)
INCINEQ,_,  MEANGDP; | 058 | .109 | .055 | .091

(3.29) | (3.95) | (2.75) | (4.48)

GROWTH, — 655 | —.851 | —.648 | —.905
(2.17) | (3.83) | (3.18) | (5.00)

MEANGDP, —167 | —4.05| —2.03 | —4.04
(2.47) | (3.11) | (2.42) | (4.25)

INFMEAN, —— | == | =251 |-334
(—2.31) | (2.72)

INFSTDEY, —— [ == 156 | 190

(1.32) | (1.34)

Note: Country-specific and time-specific fixed effects estimate. Heteroskedasticity-corrected
t-statistics are in parenthesis.
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Table 2: (Restricted Sample)

Dependent Variable: STANDARD DEVIATION OF CONSUMPTION GROWTH
(Annual Rates)

L | @ | B | ¢
GINI;_, -715 | — | =59 | —
(3.82) (4.17)

MIDCLASS,_, — 646
(3.76) (2.73)
INCINEQ,_, * MEANGDP, | 049 | .073 | .040 | .052

(2.70) | (4.14) | (2.94) | (2.63)

GROWTH, — 741 | —.844 | —707 | —.780
(2.81) | (3.26) | (3.92) | (3.22)

MEANGDP, —140 | —2.80 | —2.22 | —3.00
(1.70) | (5.40) | (3.71) | (1.48)

INFMEAN, —— | == [ =388 —377
(3.15) | (2.64)

INFSTDEY, —— | == [ 170 | 160

(1.21) | (0.97)

Note: Country-specific and time-specific fixed effects estimate. Heteroskedasticity-corrected
t-statistics are in parenthesis.
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Table 3: (Full Sample)

Dependent Variable: STANDARD DEVIATION OF REAL GDP GROWTH
(Annual Rates)

L | @ | B3 | ¢
GINI;_, —415 | —— | =304 | —
(2.13) (2.06)

MIDCLASS, — 511
(2.35) (2.26)
INCINEQ,_, * MEANGDP, | 031 | .060 | .025 | .043

(1.77) | (1.91) | (1.96) | (2.06)

GROWTH, — 816 | —.944 | —.708 | —.832
(4.87) | (4.10) | (4.48) | (5.91)

MEANGDP, —1.32 | —2.59 | —1.26 | —2.17
(2.07) | (2.04) | (2.28) | (2.48)

INFMEAN, — | == =125 —196
(1.10) | (1.32)

INFSTDEY, —— | == [ 173 | 340

(1.40) | (1.91)

Note: Country-specific and time-specific fixed effects estimate. Heteroskedasticity-corrected
t-statistics are in parenthesis.
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Table 4: (Restricted Sample)

Dependent Variable: STANDARD DEVIATION OF REAL GDP GROWTH
(Annual Rates)

O | @ | B | ¢
GINI;_, —-529 | —— | =378 | ——
(5.50) (4.01)

MIDCLASS, — 449
(5.44) (3.46)
INCINEQ,_, * MEANGDP, | 041 | 053 | .030 | .039

(3.85) | (3.73) | (2.73) | (2.26)

GROWTH, — 840 | —.822 | —.786 | —.782
(6.13) | (4.88) | (4.99) | (3.67)

MEANGDPT, —1.78 | —2.68 | —1.57 | —2.23
(3.40) | (3.40) | (3.24) | (1.52)

INFMEAN, = == =149 | —142
(1.41) | (1.12)

INFSTDEV, R R — 7Y I Y

(2.50) | (2.21)

Note: Country-specific and time-specific fixed effects estimate. Heteroskedasticity-corrected
t-statistics are in parenthesis.
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Table 5: (Full Sample)

Dependent Variable: INCOME INEQUALITY

GINI, | MIDCLASS; | GINI; | MIDCLASS;
Vit 149 109 149 .065
(0.55) (0.35) (0.54) (0.24)
MEANGDP;,_, | —1.16 757 —1.23 2.98
(2.05) (1.28) (1.12) (2.60)
GROWTH, , 015 —.036 017 —.027
(.047) (0.07) (.051) (0.05)
MEANGDP?, | —— —— .000 .001
(0.07) (2.76)

Note: Country-specific and time-specific fixed effects estimate. Heteroskedasticity-corrected
t-statistics are in parenthesis.
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Appendix 1: Estimation of Figure 1

Figure 1 depicts the results of a probit estimation using data from the 1992 Survey
of Consumer Finances (SCF). The SCF asks respondents if they have been denied credit
or have not been able to obtain as much credit as they applied for within the past 5
years. If individuals answered “yes” to this question and also to a subsequent question
that they were unable to later obtain the full amount they requested by applying at other
lenders, we classified them as being credit constrained. Individuals were also classified
as credit constrained if they did not apply for credit because they thought they would
be turned down.

While we are interested in knowing how household income affects the likelihood
that an individual is credit constrained, we also recognize that other factors such as job
tenure, home ownership, net worth, and education may also play a role in a lender’s
decisions and, thus, included them as control variables in this estimation. In order to
eliminate observations associated with retired or non-working individuals, we did not,
include in our estimation people who were greater than 55 or who were out of the labor
force. We also eliminated self-employed individuals so as not to obscure applications for
business vs. individual credit. Finally, we considered only individuals with household
incomes less than $100,000. The resulting sample is 1,406 individuals, 404 of whom are
classified as credit constrained.

Table A-1 displays the results of our probit estimation. Total household income is
significant at the 1 percent level. Interestingly, net worth, after controlling for property
ownership is not significant. One possible interpretation of this result is that lenders
place more importance on an applicant’s income in evaluating the potential profitability
of a loan because the expected payoff from foreclosing on a consumer loan is very low.

Table A-1:

Independent Variable | Coefficient | P-Value

Intercept —0.3216 0.09
(2.94)

Household Income 0.0054 0.01
(7.46)

Household Net Worth 0.0003 0.23
(1.43)

Job Tenure 0.0157 0.01
(7.39)

Education 0.0317 0.03
(4.84)

Home Ownership 0.4120 0
(25.73)

Note: Chi-squared statistics are in parentheses.
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Figure 1 is computed holding the values of all variables except household income
constant at their sample averages and varying household income.
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Appendix 2: The Data

COUNTRY OBS. | OUTPUT* | CONSUMPTION* | GINI | MID. CLASS
Australia 1 1.78 1.89 32.0 39.2
2 2.40 2.03 40.0 44.2
Canada 1 2.14 2.54 32.3 38.1
2 3.40 3.35 31.3 37.9
Costa Rica 1 2.90 4.13 44.4 50.7
2 2.03 1.72 45.5 51.6
Finland 1 3.57 5.59 27.0 n.a.
2 5.24 4.35 31.5 37.3
Germany 1 2.54 1.54 33.6 41.2
2 1.19 1.01 31.0 38.0
India 1 4.21 6.39 30.9 40.0
2 2.17 2.99 31.5 40.6
Japan 1 2.90 2.92 36.0 45.7
2 1.44 0.70 34.6 41.2
South Korea 1 5.92 4.61 33.0 41.2
2 1.60 1.77 35.7 43.1
Sri Lanka 1 3.83 6.89 37.7 45.0
2 2.27 2.55 45.3 52.0
Thailand 1 3.19 3.30 42.6 50.2
2 3.74 3.70 43.1 51.1
Trinidad 1 3.21 4.78 51.0 53.5
2 11.22 15.14 41.7 44.9
United Kingdom 1 3.15 3.57 25.2 37.3
2 2.85 3.46 25.4 38.0
Unites States 1 3.18 2.57 34.0 41.0
2 2.38 1.78 36.3 42.4
Venezuela 1 4.09 5.53 47.7 52.0
2 6.48 5.86 42.8 48.2
Bangladesh 1 12.66 11.92 34.2 424
2 2.66 2.32 37.5 45.4
Chile 1 8.07 15.64 46.0 52.3
2 3.20 8.04 53.2 n.a.
Colombia 1 1.71 2.18 52.2 59.0
2 1.28 2.60 54.5 58.8
France 1 2.05 1.33 44.0 n.a.
2 1.32 0.75 34.9 41.9
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COUNTRY | OBS. | OUTPUT* | CONSUMPTION* | GINI | MID. CLASS
Indonesia 1 2.17 4.57 30.7 n.a.
2 2.23 2.65 33.7 42.2
Malaysia 1 4.31 3.90 50.0 56.2
2 6.68 8.21 51.0 55.8
New Zealand 1 3.98 3.31 30.1 37.0
2 2.64 2.21 33.9 36.5
Norway 1 1.14 2.02 36.0 39.8
2 2.36 5.33 31.2 41.0
Pakistan 1 3.96 7.46 30.6 39.8
2 1.76 3.13 32.3 414
Portugal 1 4.99 6.12 30.6 46.5
2 5.13 5.79 36.8 42.6
Singapore 1 4.21 2.12 41.0 n.a.
2 3.94 3.28 42.0 n.a.
Spain 1 3.37 3.01 30.5 n.a.
2 2.25 1.84 26.8 35.1
Sweden 1 1.96 1.65 33.4 37.5
2 2.34 2.20 31.6 38.6

* The standard deviation of the variable over the observation period.
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