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Abstract

Transactions and precautionary theories of money demand imply that aggregate money demand de-
clines as income becomes more unequally distributed. In this paper I test this prediction using money
demand regressions and find mixed results. Focusing first in the USA for the 1913-2016 period, I find
support of the theory (a statistically significant and negative coefficient on top 1% and top 10% income
shares) under the specification in levels for the whole period. For the regression in first difference, I find a
statistically significant relationship for the Bretton Woods period (1945-1973), but not for the entire sam-
ple nor other historical periods such as the war and inter-war period (1914-1944) and the great moderation
(1985-2007). Bootstrap regressions furthermore also provide support under some specifications in levels,
but suggest a lack of relationship in the first difference form. I then explore the international evidence, us-
ing an unbalanced panel of 18 countries for the 1913-2016 period. The panel regression in levels supports
the theory but the first difference specification contradicts it. Furthermore, there is considerable country
heterogeneity. I argue that the link between money demand and inequality have important implications
for the distributional impact of monetary policy. This is mainly due to the fact non-linearities in money

demand imply that the inflation tax is regressive.

*guillermo.gallacher@umanitoba.ca. This project has benefited from conversations with Jorge Avila and Fabio Ghironi. The repli-

cation package for this paper will be available at https://github.com/guillgall.
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1 Introduction

Laidler [1985] points out that the “key prediction of transactions and precautionary theories (of money
demand) is that there should exist economies of scale in money holding, particularly where narrow money
is concerned”. Because transactions theories imply that high-income households hold less money relative
to income than do low-income households, such theories imply that money demand declines as aggregate
income becomes more unequally distributed (Cover and Hooks [1993]).! The theory thus predict a negative
relationship between inequality and aggregate money demand.

In this paper I test this prediction using money demand regressions and find mixed results. Focusing
first in the USA for the 1913-2016 period, I find support of the theory (a statistically significant and negative
coefficient on top 1% and top 10% income shares) under the specification in levels for the whole period.
For the regression in first difference, I find a statistically significant relationship for the Bretton Woods
period (1945-1973), but not for the entire sample nor other historical periods such as the war and inter-war
period (1914-1944) and the great moderation (1985-2007). Bootstrap regressions furthermore also provide
support under some specifications in levels, but suggest a lack of relationship in the first difference form.

I then explore the international evidence, using an unbalanced panel of 18 countries for the 1913-2016
period. The panel regression in levels supports the theory but the first difference specification contradicts
it. Furthermore, there is considerable country heterogeneity. I argue that the link between money demand
and inequality have important implications for the distributional impact of monetary policy. This is mainly

due to the fact non-linearities in money demand imply that the inflation tax is regressive.

Related Literature The literature on money demand is vast (see Lucas and Nicolini [2015]; Ireland [2015]
and references therein). However only Cover and Hooks [1993] have empirically studied the relationship
between money demand and income inequality before: using data for USA for the 1947-1988 period they
find that the Gini Coefficient is statistically significant but that the correlation with real money balances
is opposite of what theory predicts. Relative to Cover and Hooks [1993] my paper includes several coun-
tries and a longer time period (I use top income share to proxy income inequality). Contrary to them, I
find partial support of the monetary theory prediction on the link between aggregate money demand and
inequality.

My paper complements micro-data studies of money holdings, such as (Lippi and Secchi [2009] for
Italian data and and Ragot [2014] in the USA. Furthermore, my findings are relevant for heterogeneus

agent macroeconomic models, particularly pointing to the relevance of including non-homotheticities in

1A formal proof can be found in Pfihler and Wiese [1990]. In general, anytime individual demand functions are nonlinear, the
aggregate demand is a function of the distribution of income (Bertola et al. [2014]).
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Figure 1: Mean Preserving Spread and (Average) Aggregate Money Demand

money demand functions, as in Algan et al. [2013].
The rest of the paper proceeds as follows: in Section (2) I provide a brief overview on the theoretical
prediction on the link between monetary aggregates and inequality. In Section (3) I describe the data

sources and perform the empirical analysis. I then conclude.

2 Money Demand and Income Inequality

Consider an economy with agents/households labeled j = 1,2,...,N who demand money according to the

Baumol-Tobin function (Baumol [1952]; Tobin [1956]). Therefore, real money demand for agent j at time ¢

[y
j_ Yt
mt_ th (1)

where p] is real income of household j, i; is the nominal interest rate and b is a transaction cost. Now,

is:

consider aggregation: let M; = Zﬁ\le mi be the aggregate level of real money balances,

_N byf -5_ b\ e
Mt_;[Z_It] _(Z_It) ;(%) (2)

By Jensen’s Inequality, it follows that for a given aggregate income, higher income inequality leads to
lower aggregate money demand: in particular, aggregate money demand reaches a maximum in a “perfectly

equal” society and a minimum in a “perfectly unequal” society.



To see this, consider a simple two agent example, illustrated in Figure (1). Consider a simplified concave

money demand function m{‘ = \/yg with j = poor,rich. Consider two cases (or periods, t = 1,2). In the first,

(yfoor,y{i”’) =(50,50) while in the second (ygoor,ygid’) =(0,100). Observe that aggregate (and thus average)
income has not changed 7, = 9, = % = 50 but income inequality (standard deviation, for instance) has

increased o7 < 0. Crucially, aggregate (and thus average) money demand decreases, M; = V50 + V50 =
14> 10 = V0 + V100 = M,. Thus, inequality and aggregate money demand move in opposite directions: a
higher inequality reduces aggregate money demand (conditional on the aggregate output and the interest
rate).

The equilibrium relationship between the quantity of money and inequality, however, will depend on
the nature of monetary policy, as I illustrate in Figure (2). Let MP be aggregate money demand, M; be
money supply and M; be the equilibrium quantity of money. As before, assume that inequality increased
01 < 0y, and thus that aggregate money demand shifted inwards from MP (o;) to MP (0,): for a given
interest rate, there is a lower demand for money. What is the equilibrium quantity of money? Assuming an
exogenous money supply (M = M) would imply that higher inequality is associated with a lower interest
rate, but the same quantity of money (moving from point A to B). If on the other hand monetary policy
follows an interest rate rule (i, = i) a higher inequality would result in a lower aggregate quantity of money
but the same interest rate (moving from point A to C).

In equilibrium, then the nominal aggregate quantity of money (M;) increases with nominal aggregate
income (Y;), decreases with the interest rate (i;), and decreases with income inequality (o;). We can sum-

marize the signs of this relationship with the following implicit function:

Mt=f({t’i_t,‘it) (3)

3 Empirical Analysis

3.1 Data Source

The most relevant definition of money for this study is M1. For the USA, I construct the historical monetary
aggregate time series by merging the pre-1960 data available in Anderson [2003] (estimates by Friedman
and Schwartz [1963] and Rasche [1987]) with more recent data from the FRED St. Louis Fed database.

I also use data from the Macrohistory Database (Jorda et al. [2017]). There is however some discrepancy
with the monetary aggregates definitions in the Macrohistory database. According to the Macrohistory doc-

umentation, narrow money is defined as the monetary base in some countries (USA, Norway, Sweden), M1


https://fred.stlouisfed.org/
http://www.macrohistory.net/data/
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Figure 2: Interest Rates, Money Demand and Inequality

in others (Australia, Belgium, Canada, Denmark, Finland, France, Germany, Ireland, Italy, Japan, Nether-
lands, Portugal, Spain, Switzerland) and currency in circulation in others (UK). Furthermore, the broad
money variable in the Macrohistory database also shows inconsistencies, as it can be -depending on the
country- either M2, M3 or M4. Hence the reason for my own construction of M1 in the USA. From the
Macrohistory database, I also use nominal data for narrow money, broad money, GDP and short term nom-
inal interest rates, long term interest rates. I also use data for real consumption per capita and population.

In Figure (3) I plot the different money estimates for the USA, as a fraction of GDP. As observed, the
narrow money from Macrohistory is similar to the monetary base reported at FRED (hence different from
the M1 stock I constructed). M1 averaged 23% of GDP in this period, and since the 1950’s and until the
2008 financial crisis had a declining trend. The monetary base was 8% of GDP on average, and increased
sharply in 2008 due to the increase in bank reserves with the appearance of the non-conventional monetary
policy implemented in the crisis. The broad money variable from Macrohistory is very similar to the M2
money stock I constructed.

Distributional data is from two sources. I first obtain top income shares from the World Inequality
Database (WID). I proxy income inequality by using both the income share of the top 10% and top 1%. For
the USA, I also use Gini coefficient estimates, since Cover and Hooks [1993] use survey data estimates of
inequality. I obtain Gini coefficient data for the USA from the World Income Inequality Database (WIID).?
In Figure (4) I plot the inequality data for the USA. An overall U-shaped evolution of inequality is observed.

The Gini coefficient is consistent with the evolution of the top 1 and top 10 income shares.

2The WIID database provides many types of income source. I use gross income at the household level with no adjustment and
drop one of the 2013 observations since it is repeated. See the replication package for subsetting details.


https://wid.world/
https://wid.world/
https://www.wider.unu.edu/project/world-income-inequality-database-wiid

Figure 3: USA: Monetary Aggregates over GDP
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The international data is constructed by merging the Macrohistory aggregate data with the WID distri-
butional data. In the Appendix (A) I plot, for each country, the four time series used in the international
analysis: narrow money and broad money as a fraction of GDP in Figure (A1), short and long term interest
rates in Figure (A2), and inequality (top 1% and top 10% income shares) in Figure (A3) shows the evolution
of the top 1 and top 10 income shares (note that data for inequality is incomplete for several countries and
that for the international comparison I only use top income shares, not the Gini coefficient). Figure (A4)
and Figure (A5) show the money demand function for each country (short term interest rates on the vertical

axis, money over GDP in the horizontal axis).

3.2 Regression Specification

In logs, an empirical counterpart of Equation (3) could be:

log (M) = Bo + p1log (X;) + Bolog (i) + Bslog (07) + &; (4)

where X; can be either income (GDP) or consumption, and where ¢; is the error term. Note that ex-ante we

would expect: f; > 0,8, < 0,3 < 0. We would also expect such signs under a first-difference specification.



Figure 4: USA: Income Inequality
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Following the specification in Cover and Hooks [1993], in first difference the regression is:

Alog (M;) = yo + y18log (X;) + y24log (i) + y3alog (M;_1) + yanlog (oy) + & (5)

where A is the yearly difference and M;_; is the lagged real money balances.

3.3 USA Estimates

I first run the regression in levels. In Table (1) I report the OLS results for regression (4) for the case of
the USA. The independent variable is log of real M1 money balances (I deflate nominal variables using the
Consumer Price Index), GDP is the log of real income, Consumption is the log of real consumption, Interest
Rate is the log of nominal short-term interest rate and the Top 10 and Top 1 Income Share are the log of
income shares of top 10% and top 1%, respectively.

Column 1 omits inequality and is a “traditional” money demand regression, with nominal output and
interest rates being the only covariates. Column 2 includes inequality (top 10% income share), and the
coefficient is statistically significant and negative, as theory predicts. The coefficient is also significant

when using consumption data instead of income, as column 4 indicates. It is also significant when using



Table 1: USA: M1 Money Demand and Inequality

Dependent variable:

M1
(1) (2) (3) (4) (5) (6) (7) (8)
GDP 0.64 0.57"* 0.57* 0.35"
(0.02) (0.01) (0.02) (0.03)
Cons. 0.62** 0.53* 0.53* 0.31*
(0.03) (0.02) (0.02) (0.03)
Int. Rate -0.09**  -0.17**  -0.08**  -0.18"* -0.16" -0.17**  -0.07"*  -0.07*"
(0.02) (0.01) (0.02) (0.01) (0.02) (0.02) (0.02) (0.02)
Top 10 ~1.55" ~2.10"
(0.13) (0.15)
Top 1 -0.70"*  -0.95"
(0.09) (0.11)
Gini —-0.04 -0.17
(0.28) (0.32)
Constant -0.28"  -1.36™  -7.98" = -8.47*  -1.28"™  -8.25 0.99 —-2.25"
(0.07) (0.10) (0.41) (0.24) (0.14) (0.32) (1.00) (0.88)
Observations 102 102 102 102 102 102 62 62
R? 0.92 0.97 0.86 0.95 0.95 0.92 0.88 0.86
Adjusted R? 0.92 0.96 0.85 0.95 0.95 0.92 0.88 0.86
Note: “p<0.1; *p<0.05; *p<0.01



the top 1% income share, as indicated in columns 5 and 6. The R? thus increases in all specifications that

include income shares, albeit slightly in some.

The coefficient on both income and consumption declines and the coefficient on the interest rate in-

creases when adding the distributional data. Omitting inequality thus seems to overestimate the in-

come/consumption elasticity of money demand and underestimate the interest rate elasticity of money

demand, as reported by Cover and Hooks [1993]. However, the Gini coefficient is not statistically signifi-

cant. Recall that the Gini coefficient time series start in 1944, and thus have only 62 observations here.

Table 2: USA: M1 Money Demand and Inequality, First Difference Regression

Dependent variable:

FD Log M1
(1) (2) (3) (4) (5) (6) (7) (8)
FD Log GDP 0.31* 0.32"* 0.31* 0.16
(0.08) (0.08) (0.08) (0.15)
FD Log Cons. 0.25% 0.27* 0.24* 0.46™
(0.13) (0.13) (0.14) (0.22)
FD Int. Rate -0.01* -0.01"*  -0.01™  -0.01™ -0.01"*  -0.01"™  -0.01"™  -0.01™
(0.002) (0.002) (0.003) (0.003) (0.002) (0.003) (0.002) (0.002)
Lagged FD Log M 0.54"* 0.54"* 0.59" 0.56"* 0.54"* 0.59"* 0.56"* 0.51"
(0.07) (0.07) (0.07) (0.08) (0.07) (0.08) (0.09) (0.09)
FD Top 10 0.12 -0.41
(0.36) (0.36)
FD Top 1 0.05 0.06
(0.39) (0.44)
FD Gini -0.001 -0.001
(0.01) (0.01)
Constant 0.002 0.002 0.002 0.002 0.002 0.002 0.0003 -0.01
(0.004) (0.005) (0.01) (0.01) (0.004) (0.01) (0.01) (0.01)
Observations 101 101 101 101 101 101 59 59
R? 0.55 0.55 0.49 0.50 0.55 0.49 0.58 0.60
Adjusted R? 0.53 0.53 0.48 0.48 0.53 0.47 0.54 0.57
Note:

“p<0.1; *p<0.05; *p<0.01

I then run the regression in first difference, as in Equation (5). The regression results are in Table (2). As

observed, the coefficient on inequality (top income shares and Gini coefficient) are no longer statistically

significant. The interpretation on the rest of the variables is similar to the ones before.



As a robustness check, I run the regression in first differences for three different historical subsamples:

1. War and interwar period: 1913-1945. As seen in Table (A1), the coefficient on income shares are not

statistically significant. I omit columns 7 and 8 since there are no Gini index estimates for this period.

2. Bretton Woods Period: 1945-1973. As seen in Table (A2), the top 10 income share on the consumption
specification (Column 4) is statistically significant. So are the coefficients on top 1 income share,
either using GDP or consumption (Columns 6 and 7). The Gini index is not statistically significant,

as reported in the last two columns.

3. The Great moderation: 1985-2007. As seen in Table (A3), the coefficients on income shares nor Gini

index are statistically significant.

4. Cover and Hooks [1993] period: Cover and Hooks [1993], using 1944-1988, find the evidence against
the monetary prediction. For this subsample, as reported in Table (A4), the coefficient on income
shares are not statistically significant, but the coefficient on the Gini index is positive and statistically
significant. Although there are differences in point estimates in the different coefficients, the signs
and interpretation is consistent with the findings in Cover and Hooks [1993] and is opposite of what

the theory predicts.

Thus, the results for the first difference specification change for different time periods. Note that there
is an element of arbitrariness in the sub-period I chose. Randomness, on the other hand, is impartial to
historical labels. I thus proceed with a bootstrap estimation for the whole 1913-2016 period and another
one for the 1944-2016 subset (the period in which there is Gini coefficient data availability). For both
periods, I perform 1000 bootstrap regressions using samples of 25 years. In Tables (A5) and (A6) I report
the estimates and p-values for the different combinations of inequality variable and transaction variable
(GDP or Consumption) for the regression in levels, while in Tables (A5) and (A6) I do the same for the
specification in first difference.

The bootstrap regression in levels suggest that top income shares are indeed negatively correlated with
aggregate money demand, however only statistically significant when using GDP as a the transaction vari-
able. The coefficients on the Gini coefficients are not statiscally significant.

As observed, for the first difference specification, none of these coefficients are statistically significant
(p-values>.1). Thus, the findings in Cover and Hooks [1993] seem to be driven by the time period but are

not robust to averaging across different sub-samples.
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3.4 International Estimates

I proceed to use the international data. The results here should be interpreted with the caveat described in
subsection (3.1) regarding the differences in the definitions of narrow money in the Macrohistory database.
Table (A9) reports the estimates of an OLS regression in levels with country fixed effects. As observed, the
coefficient on inequality is negative and statistically significant, which is consistent with the theoretical
prediction (for the international analysis, I only use top income shares, not the Gini coefficient).

Lastly, I run a first difference panel regression. Surprisingly, the coefficient on the top 10% income
share using consumption as the transaction variable now has a positive relationship with money demand,
as reported in Table (A10).

There is considerable country heterogeneity in these findings. In Figures (A6) and (A7) I plot the esti-
mated coefficients and confidence intervals for the inequality variable (f3 for the regression in levels and

74 for the regression in first differences).

4 Conclusion

In this paper I show that there is partial evidence of a negative relationship between inequality and ag-
gregate money demand. This project has policy implications. It provides a link between monetary policy
and inequality, and thus a channel for which the distributional concerns of central bankers could be better
understood (Yellen [2014]).

Furthermore, future work could explore related topics, for instance, the regressive nature of the infla-
tion tax (since lower income households demand proportionally a larger amount of real money balances),

using micro data or theoretical models.

References

Algan, Yann, EO Challe, and X Ragot, “Monetary shocks under incomplete markets,” Technical Report,
PSE Mimeo 2013.

Anderson, Richard G, “Some tables of historical US currency and monetary aggregates data,” Federal Re-

serve Bank of St. Louis Working Paper Series, 2003, (2003-006).

Baumol, William J, “The transactions demand for cash: An inventory theoretic approach,” The Quarterly

Journal of Economics, 1952, pp. 545-556.

11



Bertola, Giuseppe, Reto Foellmi, and Josef Zweimiiller, Income distribution in macroeconomic models,

Princeton University Press, 2014.

Cover, James Peery and Donald L Hooks, “Money demand and income distribution: evidence from annual

data,” The Review of Economics and Statistics, 1993, pp. 520-523.

Friedman, Milton and Anna Jacobson Schwartz, A monetary history of the United States, 1867-1960, Prince-

ton University Press, 1963.

Ireland, Peter, “Comment on: on the stability of money demand, by Robert E. Lucas Jr. and Juan Pablo

Nicolini,” Journal of Monetary Economics, 2015, 73 (7), 66-9.

Jorda, Oscar, Moritz Schularick, and Alan M Taylor, “Macrofinancial history and the new business cycle

facts,” NBER Macroeconomics Annual, 2017, 31 (1), 213-263.
Laidler, David EW, The demand for money: Theories, evidence, and problems, HarperCollins Publishers, 1985.

Lippi, Francesco and Alessandro Secchi, “Technological change and the households demand for cur-

rency,” Journal of Monetary Economics, 2009, 56 (2), 222-230.

Lucas, Robert E and Juan Pablo Nicolini, “On the stability of money demand,” Journal of Monetary Eco-

nomics, 2015.

Pfihler, Wilhelm and Harald Wiese, “Transactions demand for cash and income distribution: a note on

aggregation,” Bulletin of Economic Research, 1990, 42 (1), 73-77.

Ragot, Xavier, “The case for a financial approach to money demand,” Journal of Monetary Economics, 2014,

62,94-107.

Rasche, Robert H, “M1—velocity and money-demand functions: Do stable relationships exist?,” in

“Carnegie-Rochester Conference Series on Public Policy,” Vol. 27 Elsevier 1987, pp. 9-88.

Tobin, James, “The interest-elasticity of transactions demand for cash,” The Review of Economics and Statis-

tics, 1956, pp. 241-247.

Yellen, Janet, “Perspectives on inequality and opportunity from the survey of consumer finances,” in
“speech at the Conference on Economic Opportunity and Inequality, Federal Reserve Bank of Boston”

2014.

12



A Figures and Tables

Figure Al: Money over GDP

Australia Belgium Canada Denmark Finland
129 1.25 - 08
0.9 - 1.00 = 06= 0.6=
0.6 =
0.6 = 0.75 04 = 0.4-=
04=
0.50 =
0.3= 02 0.2-
0.25 = 0.2=
France Germany Ireland Italy Japan
20= 20- 1.00 =
15=
15- 09 -V 1519 0.75 =
0.6 107
- .o = lO -
1.0 0.50 =
05~ 03~ [ 05~ 0517
r\ 0.25 =
Netherlands Norway Portugal Spain Sweden Broad Money
0.8 - — Narrow Money
15= 1.0=
09 = 0.75 =
0.8 - 0.6 =
10= 0.6 =
0.50 = 0.6 = 0.4=
054 J" 03- 0.4 = 02~=
w 0.25 =
v~ «./N\_\
0.0= 0.2 o 0.0 =iy
. 1925195019752000 1925195019752000
Switzerland UK USA
16- 0.8~
1.00 =
12- 0.75 - 0.6
0.50 = 0.4=
0.8 =
0.25 = 0.2=
0.4= ”‘/\-_-—
R B T 0.00= N B B
1925195019752000 1925195019752000 1925195019752000

Source: see subsection (3.1).

1

W



15 =

10 =

15 =

10 =

12 =

10.0 =

75=

50=

25=

0.0=

—-25=

Australia

e

France

=

Netherlands

Switzerland

S

1925195019752000

15 =

10 =

Belgium

Germany

1925195019752000

Figure A2: Interest Rates

Canada Denmark
20 =
15 =
15 =
10 =
10 =
5= 5=
0- 01
Ireland Italy
20 =
15 =
15 =
10 =
10 =
5= 5=
0= 0=
Portugal Spain
20 - 20 =
5= 159
10 = 10=
5= 5=
0= 0=
1 1 1 1
1925195019752000
USA
15 =
10 =
5 -
0=
1 1 1 1

1925195019752000

Source: see subsection (3.1).

14

Finland

20 =
15 =

10 =

Japan

12 =

Sweden — Long Term

157 — Short Term

10 =

0=

1 1 1 1
1925195019752000



Australia

04 =

03 =

02=

0.1=

=

France

05=

04 =

03=

02=

i

0.1=-

Netherlands
05=

04 =

;?

37 T r\lﬁv
0.2=
0.1= “a =
AI'A‘"
Switzerland
0.35 =
0.30 = /\jw‘
0.25 =
0.20 =
0.15 =
0.10 = U “
1 1

1 1
19251950 1975 2000

0.35=

0.30 =

0.25 =

0.20 =

0.15 =

0.10 =

Figure A3: Income Inequality (Top Income Shares)

Belgium

S,

WA\

Germany

0.1=
Norway
0.4 =
W
0.3=
0.2=
0a- \\\\/y\
UK

0.4 =

1
0.3 =
02="*
0.1- \ \/j/w

1 1 1 1
192519501975 2000

0.5=

04 =

03=

02=

0.1=

04 =

03=

02=

0.1=

©
IS
1

¢ ‘f\ ~

o o
N w
1 1

o
-
1

o o o o
N w IS o
1 1 1 1

o
[
1

Canada

o

gL

Ireland

-

Portugal

19251950 1975 2000

0.6 =

0.5=

0.4 =

03 =

02=

0.1=

03 =

0.2=

0.1=

03 =

0.2=

0.1=

Denmark

Italy

GE=sK;
B

Spain

4

¢

1 1 1 1
19251950 1975 2000

Source: see subsection (3.1).

03~=

0.2=

0.1-=

0.4 =

03=

0.1=

0.6 =

05=

0.4-=

03~=

0.2=

0.1=

Finland

3em

Japan

Sweden

|\

1 1 1 1
192519501975 2000

— Top1l
— Top 10



Australia

HNT

1
0.1 0.2 0.3 0.4

France

6-

8
3-

[ ] e )
0- ¥ o

0.25 0.50 0.75 1.00
Switzerland
100- o
°
75= @
[ ]
5.0 - Y
25=- @
[ ]
0.0 - ®ecee o
= 1
-25= 1 1 1 o

Figure A4: Money Demand and Interest Rates

Belgium

0= '~~

0.6

Source:

Canada

1
0.1 0.2 0.3 0.4

1
0.2 03 0

1
4 05 06 0.7

USA

. STgmg g

1
005 010 015 0.20

see subsection (3.1).

16

Denmark

15=

Finland

71N
Sge

°Re @ o
5-’.‘.‘:? 5- .r 8o o
°
0- %o. 0- ‘“Og
Ofl Of2 OfS 074 OfS OI2 074 076
Italy Japan
207 .. 12- @
15 = d ..
: )
o @ 8 8
.l = ® o
3y :

Spain
20-¢®
[ ]
15 '.’
10 = [ ]
e
7 o

10 =

Ceeoo -

0.2 0.4 0.6 0.8

°
%00 - W o Bommes
1 1 1 1 1
02 03 04 05 06

1 1
0.5 1.0

Sweden
15 = °
)
oP

=’°
g

0.05 0.10



Australia
°
15 = ...
10 = ..
¥
» 3

0.4 0.6 0.8 1.0
France
15 = &
i
10 =
°
$:
e
5 -
®e
®e
O -
1 1 1
0.5 1.0 1.5
Netherlands
°
° 2
9-@
S %
6= k
]
3- P e
° ( J
o o
- %
1 1 1
0.5 1.0 1.5
Switzerland
10.0 - °
°
75= [ ]
% °
50=
®
25=
0.0 - ° oo
-25=, '
06 0.8 1 0

2.0

Figure A5: Broad Money Demand and Interest Rates
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Table Al: USA (Subsample 1914-1944): M1 Money Demand and Inequality, First Difference Regression

Dependent variable:

FD Log M1
(1) (2) (3) (4) (5) (6)
FD Log GDP 0.41*  0.47™ 0.38™
(0.15) (0.16) (0.15)
FD Log Cons. 0.59*  0.59" 0.56™
(0.23)  (0.23) (0.26)
ED Int. Rate -0.01*  -0.01* -0.01 -0.01 -0.01" -0.01

(0.01)  (0.01)  (0.01) (0.01)  (0.01)  (0.01)

FD FD Lagged LogM  0.29 0.34*  0.41% 038 033  0.42%
(0.19)  (0.19)  (0.17)  (0.20)  (0.19)  (0.19)

FD Top 10 0.67 ~0.20
(0.68) (0.65)
FD Top 1 0.56 0.19
(0.67)  (0.77)
Constant 0.02 0.01 0.02  0.02 0.02 0.02

(0.01)  (0.01)  (0.01) (0.01)  (0.01)  (0.01)

Observations 28 28 28 28 28 28

R2 0.50 0.52 0.48 0.48 0.52 0.48
Adjusted R2 0.44 0.44 0.42 0.39 0.43 0.39
Note: “p<0.1; *p<0.05; **p<0.01
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Table A2: USA (Subsample 1945-1972): M1 Money Demand and Inequality, First Difference Regression

Dependent variable:

FD Log M1
(1) (2) (3) (4) (5) (6) (7) (8)
FD Log GDP 0.50 0.48* 0.55* 0.35
(0.14)  (0.14) (0.13) (0.24)
FD Log Cons. 0.48 1.03** 0.88* 0.86*
(0.35)  (0.37) (0.37) (0.30)
FD Int. Rate -0.01* -0.01* -0.01 -0.01* -0.01* -0.01 -0.01* -0.01*
(0.004)  (0.004)  (0.005)  (0.004)  (0.004)  (0.004)  (0.004)  (0.004)
FD FD Lagged Log M 0.34* 0.36" 0.12 -0.01 0.33* -0.03 0.39* 0.33*
(0.13)  (0.13)  (0.19)  (0.18)  (0.12)  (0.19)  (0.18)  (0.15)
FD Top 10 -0.76 -2.23*"
(0.64) (0.81)
FD Top 1 -1.65" —-2.27*
(0.78)  (1.05)
Gini 0.01 0.01
(0.01)  (0.01)
Constant -0.01% -0.01% -0.02 -0.04* -0.02* -0.03* -0.005 -0.027
(0.01)  (0.01)  (0.01)  (0.01)  (0.01)  (0.02)  (0.01)  (0.01)
Observations 28 28 28 28 28 28 24 24
R2 0.45 0.48 0.21 0.41 0.54 0.34 0.42 0.54
Adjusted R? 0.38 0.39 0.11 0.30 0.46 0.23 0.30 0.45

Note:
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*p<0.1; *p<0.05; **p<0.01



Table A3: USA (Subsample 1985-2007): M1 Money Demand and Inequality, First Difference Regression

Dependent variable:

FD Log M1
(1) (2) (3) (4) (3) (6) (7) (8)
FD Log GDP 0.04 0.29 0.33 0.04
(0.52) (0.54) (0.55) (0.54)
FD Log Cons. -0.19 -0.04 0.03 -0.19
(0.51) (0.52) (0.54) (0.53)
FD Int. Rate -0.02**  -0.02**  -0.02"*  -0.02"*  -0.02"*  -0.02"*  -0.02"  -0.02""
(0.005) (0.005) (0.004) (0.005) (0.005) (0.005) (0.01) (0.005)
FD FD Lagged Log M 0.38™ 0.37* 0.39" 0.39™ 0.37* 0.39™ 0.38* 0.39*
(0.14) (0.14) (0.13) (0.13) (0.14) (0.13) (0.15) (0.15)
FD Top 10 -1.42 -1.21
(1.04) (1.01)
FD Top 1 -1.37 -1.14
(1.00) (0.99)
Gini -0.001 0.0001
(0.01) (0.01)
Constant 0.001 -0.001 0.01 0.01 -0.003 0.005 0.001 0.01

(0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02)

Observations 23 23 23 23 23 23 23 23
R2 0.72 0.74 0.72 0.74 0.74 0.74 0.72 0.72
Adjusted R2 0.67 0.69 0.68 0.68 0.69 0.68 0.66 0.66
Note:

*p<0.1; *p<0.05; **p<0.01
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Table A4: USA (Subsample 1949-1988): M1 Money Demand and Inequality, First Difference Regression

Dependent variable:

FD Log M1
(1) (2) (3) (4) (5) (6) (7) (8)
FD Log GDP 0.39* 0.40* 0.43* 0.45*
(0.15) (0.16) (0.16) (0.16)
FD Log Cons. 0.78** 0.86™* 0.89** 0.79**
(0.21) (0.22) (0.22) (0.21)
FD Int. Rate -0.01" -0.01* -0.01" -0.01* -0.01" -0.01* -0.01" -0.01
(0.002)  (0.002)  (0.002)  (0.002)  (0.002)  (0.002)  (0.002)  (0.002)
FD FD Lagged Log M 0.29* 0.30* 0.25* 0.25* 0.30* 0.26* 0.29* 0.26™
(0.12) (0.12) (0.11) (0.11) (0.12) (0.11) (0.12) (0.11)
FD Top 10 -0.21 -0.57
(0.58) (0.54)
FD Top 1 -0.56 -0.87
(0.66) (0.61)
Gini 0.01% 0.01
(0.01) (0.01)
Constant -0.004 -0.005 -0.02* -0.02* -0.01 -0.02" -0.01 -0.02*
(0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01)
Observations 40 40 40 40 40 40 38 38
R2 0.49 0.49 0.57 0.58 0.50 0.59 0.53 0.59
Adjusted R2 0.45 0.43 0.53 0.53 0.44 0.54 0.48 0.54

Note:
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*p<0.1; *p<0.05; **p<0.01



Table A5: USA: Bootstrap for Regression in Levels for 1914-2016

Inequality Measure Transacion Measure Regression Estimate P-Value
Top 10 GDP -0.17 0.00
Top 1 GDP -0.17 0.00
Top 10 Consumption -0.27 0.12
Top 1 Consumption -0.29 0.10

Table A6: USA: Bootstrap for Regression in Levels for 1944-2016

Inequality Measure Transacion Measure Regression Estimate P-Value
Top 10 GDP -0.10 0.03
Top 1 GDP -0.11 0.02
Top 10 Consumption -0.02 0.42
Top 1 Consumption -0.07 0.27
Gini GDP -0.08 0.18
Gini Consumption 0.14 0.06

Table A7: USA: Bootstrap for Regression in First Difference for 1914-2016

Inequality Measure Transacion Measure Regression Estimate P-Value
Top 10 GDP 0.14 0.41
Top 1 GDP 0.07 0.41
Top 10 Consumption -0.29 0.38
Top 1 Consumption -0.02 0.41

Table A8: USA: Bootstrap for Regression in First Difference for 1944-2016

Inequality Measure Transacion Measure Regression Estimate P-Value
Top 10 GDP -0.64 0.37
Top 1 GDP -0.89 0.34
Top 10 Consumption -0.54 0.40
Top 1 Consumption -0.65 0.39
Gini GDP 0.00 0.45
Gini Consumption 0.00 0.49
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Table A9: Panel (Country Fixed Effect) Regression in Levels: Money Demand and Inequality

Dependent variable:

Narrow Money

1) 2) (3) 4) ) (6)
GDP 0.93"* 0.90"* 0.92"
(0.01) (0.01) (0.01)
Cons 1.00™** 0.96™ 0.99"*
(0.01) (0.01) (0.01)
Int. Rate -0.20™* -0.19™ —-0.20™ -0.18" —-0.20" -0.18™
(0.01) (0.01) (0.01) (0.01) (0.01) (0.01)
Top 10 ~0.34"  —0.37"
(0.10) (0.09)
Top 1 -0.11"* -0.12"*
(0.04) (0.04)
Constant —-0.99" -7.31™ -1.16™* —7.25™ -1.15" —7.50"
(0.07) (0.12) (0.12) (0.17) (0.10) (0.15)
Observations 1,707 1,722 1,141 1,149 1,243 1,251
R? 0.99 0.99 0.99 0.99 0.99 0.99
Adjusted R? 0.99 0.99 0.99 0.99 0.99 0.99
Note: *p<0.1; *p<0.05; **p<0.01
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Table A10: First Difference Panel Regression: M1 Money Demand and Inequality

Dependent variable:

FD Log M1
(1) (2) (3) (4) (5 (6) (7) (8)
FD Log GDP 0.20™ 0.32* 0.20™ 0.30"
(0.05) (0.05) (0.05) (0.05)
FD Log Cons. -0.06 0.22% -0.07 0.22%
(0.05) (0.06) (0.05) (0.06)
FD Int. Rate -0.02**  -0.01™  -0.02* -0.01™  -0.02"* -0.01™  -0.02"*  -0.01"
(0.002) (0.002) (0.002) (0.003) (0.002) (0.002) (0.002) (0.003)
FD FD Lagged Log M 0.25" 0.01 0.26™ 0.01 0.22" 0.01 0.23™ 0.01
(0.03) (0.01) (0.03) (0.01) (0.03) (0.01) (0.03) (0.01)
FD Top 10 -0.02 0.003 —-0.06 -0.03
(0.17) (0.17) (0.17) (0.17)
FD Top 1 0.03 0.81* 0.01 0.80™
(0.25) (0.27) (0.25) (0.27)
Constant 0.02" 0.03™ 0.03 0.03™ 0.02" 0.03* 0.03 0.03*
(0.003) (0.003) (0.003) (0.003) (0.01) (0.01) (0.01) (0.01)
Country Fixed effects? No No No No Yes Yes Yes Yes
Observations 1,128 1,227 1,135 1,235 1,128 1,227 1,135 1,235
R? 0.13 0.06 0.12 0.05 0.16 0.11 0.15 0.08
Adjusted R? 0.13 0.06 0.12 0.04 0.14 0.09 0.13 0.06
Note:
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“p<0.1; *p<0.05; *p<0.01
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