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ABSTRACT

Econometric evidence shows that when higher income ingg@add financial liberaliza-
tion are added to a set of conventional explanatory varsaltkeey predict significantly larger
current account deficits in a cross-section of advancedogs@s. To study this mechanism,
we develop a DSGE model where investors’ income share iseseat the expense of workers,
and where workers respond by obtaining loans from domestdareign investors. This sup-
ports aggregate demand but generates current accountgjefgpecially if domestic financial
markets are simultaneously liberalized. In emerging ntarkeecause domestic workers can-
not borrow, investors deploy their surplus funds abroaat]ileg to current account surpluses.
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1 INTRODUCTION

Global current account imbalances were a major source aidiabsector fragility in the run-up
to the 2007 worldwide financial crisis. Several authors|uding Obstfeld and Rogof{2009),
Blanchard and Milesi-Ferret{R009, Portes(2009 andCaballero et al(2008, either partly at-
tribute the crisis to the amplification effects of large eumtraccount imbalances and low world
real interest rates, or suggest that the root causes of lgtob@nt account imbalances and the
financial crisis coincidé.For U.S. current account deficits, the pre-crisis concemtered on the
possibility of a run on the U.S. dollar and the danger of thkaddosing its status as the world’s
reserve currencyWhile this has not happened, the perception that it is silsible arguably con-
tinues to contribute to financial vulnerability worldwideéompeting explanations for U.S. current
account deficits include low public and private saving rateie United State$high saving rates
in the rest of the worldBernanke(2005], global underinvestmenfPfrasad et al(2007); Rajan
(2010], demographics and productivitféroli (2003; Ferrero(2007)], and the role of the U.S.
dollar as the world’s reserve currency. But the phenomerigresistently high current account
deficits is not limited to the United States. We also obsegfeids in a number of other developed
economies, especially those in the English-speaking wdjdstudying the similarities between
these countries’ experiences, and their differences folssicountries, we make progress toward
explaining the deeper structural reasons for persistéantye current account deficits.

We argue in this paper that what unites the experiences dfohte deficit countries is a steep
increase in income inequality over recent decades. Fumihrer, the higher income inequality has
been both a consequence and a cause of liberalization indfisnfi@ancial market$. For the
United States, the empirical evidencerhilippon(2008 andPhilippon and Resh€2009 shows
that a substantial part of the observed increase in indgwedis due to steeply increasing incomes
in the financial sector following domestic financial libézation. Rajan(2010 argues that greater
income inequality in turn led to even more financial liberation, to allow politicians to be seen
as helping lower and middle income groups whose real incomeee stagnatingWatson(2008
provides similar evidence for the United Kingdom, indiogtihat the British government actively
facilitated mortgage financing for the low- and middle-inegroups. Although this implies that
income inequality and domestic financial liberalizatioa alosely linked, we introduce separate
empirical proxies and theoretical shocks to capture théaces in our work. We find that both
exhibit a clear empirical and theoretical link to detertaras in the respective countries’ current
accounts.

Our data and cross-country econometric analysis showsrtbi@ases in income inequality,
measured by top income shares, accounts for a very largeofptre observed current account
deteriorations in countries like the United States or thétddhKingdom, and that this result is
very robust to the inclusion of other control variables. Anpérical proxy for domestic financial
liberalization accounts for another substantial part &fasbied current account deficits.

10ther reasons for the crisis mentioned in the literatureiseexcessive financial liberalizatiokgys et al(2010]
and excessively loose monetary policy either in the UnitedeS [Taylor (2009] or globally [Bank for International
Settlement$2008)].

2SeeObstfeld and Rogoff2001), Roubini and Setsg2004), Mann (2004 andMussa(2004).

3The theoretical case for the link between low public savaigs and current account deficits is mad&imhof
and Laxton(2010. Empirical evidence is provided Bluedorn and Leigi2017).

4Throughout this paper our focus is on financial liberalimasi that make it easier to access credit domestically,
rather than on liberalizations of access to internationakicial markets.



Our theoretical analysis is designed to help us understagsketempirical results. We lay
out a dynamic stochastic general equilibrium (DSGE) modsne current account deficits arise
endogenously in response to higher domestic income inigguahe model features two distinct
household groups. The poor and middle class, who are asstonaat have direct access to
international capital markets, start to borrow from thérithrough the financial sector, when they
receive a smaller share of aggregate output. Thus, the drppar/middle class consumption is
less than the drop in their income, while consumption, rea¢stment, and especially financial
investment of the rich increase steeply. The rich exhibinbdias in financial assets, due to
the monetary/liquidity characteristics of domestic cnoeassets. The increase in their lending
therefore involves an increase in domestic currency lohasis financed in part by borrowing
more from abroad. In other words, the country exhibits atehpccount surplus and thus a current
account deficit. However, this deficit is fairly small relagito what has been observed empirically.

Domestic financial liberalization, by reducing the cost ofaficial intermediation, initially
provides a strong additional stimulus to aggregate consompy temporarily preventing a large
drop in the consumption of poor and middle class househblasat the expense of much larger
current account deficits. Furthermore, the longer-runcesfenclude much higher domestic debt
levels and debt service, and therefore lower consumptioongniborrowers. Financial liberal-
ization also slows down capital accumulation, as investurgeasingly prefer financial over real
assets. Finally, given the evidenceRhilippon and ReshdR009), it can create a vicious cycle by
becoming a source for yet more income inequality.

Our theoretical analysis also examines emerging economigsy of which have experienced
rising income inequality accompanied by current accourilases rather than deficitswe find
that their large surpluses can also be explained by incsgasecome inequality. But in this case
this is against the background of domestic financial martketisdo not allow the poor and middle
class to respond to lower incomes by borrowing, leading itie to invest a large part of their
income gains in foreign rather than domestic financial asset

Our work builds orKumhof and Rancieré2010, who show that for the United States there is a
striking similarity between the pre-crisis periods of thee@& Depression and the Great Recession.
Both periods exhibited a simultaneous increase in incoraquality and in the indebtedness of
the poor and middle class. The perception that househoetbtedness had become unsustainably
high was a key factor that contributed to eventually trigggthese crisesumhof and Ranciere
(2010 present a DSGE model where an inequality-driven finanaiaiscarises endogenously.
High leverage occurs several decades after the onset obmteert shock to relative incomes that
favors high income households at the expense of all rengiminiseholds. This shock increases
credit demand at the bottom of the income distribution dua tmnsumption smoothing motive.
At the same time, and much more importantly, it increaseditcseipply at the top of the income
distribution due to a wealth accumulation motive agCiaxroll (2000. In other words, high in-
come households recycle their gains from the bargainingga®back to poor and middle income
households through interest-bearing loans that grow operiad of decades.

Kumhof and Rancier€010 replicate several important U.S. stylized facts, inchgok sharply
increasing debt-to-income ratio of the bottom 95% of theme distribution and a rapidly growing
financial sectorPhilippon(2008]. However, two of the predictions of their model are coufae-

5The available data on top income shares are at this poinffizisat to carry out a full empirical analysis for
emerging economies.



tual, and both are due to the choice of a closed economy gettid to abstracting from domestic
financial liberalization. First, the model predicts a cpfia in aggregate consumption that is driven
by poor and middle class households. This is in contrastedt$. credit-fueled consumption
boom, which was significantly financed through foreign sgsinSecond, the model predicts an
increase in real interest rates, which is contrary to tha.dBis again abstracts from the interest-
rate lowering effects of foreign savings, but it also alitg&rom domestic financial liberalization,
which contributed to lower U.S. interest rates and furtiietdd the credit and consumption boom.
This paper extends the frameworkKdimhof and Rancier€010 to an open economy setting and
adds financial liberalization shocks, which addresses tiatiese concerns.

The rest of the paper is organized as follow®ction 2discusses the pertinent empirical and
theoretical literaturesSection 3discusses the stylized facts, and then presents an ecamomet
panel data analysis of current account determinants thts pibxies for income inequality and
domestic financial liberalization to a standard set of regpes.Section 4develops a DSGE model
that is designed to help us understand the empirical restdtstion Spresents model simulations
that study the effects of increasing income inequality ardeasing domestic financial liberaliza-
tion. Section 6concludes.

2 RELATED LITERATURE

This section discusses the literature that is relevantfferdint aspects of our work. We begin with
a survey of the empirical literature and then turn to the téecal literature.

2.1 BvPIRICAL LITERATURE The empirical literature on the distribution of income anehlth
focuses on describing long-run changes in the dRiteefty and Saef2003, Piketty (2010, Atkin-
son et al.(2011)]. This literature concludes that the most significant g&m most countries’
income distribution has been a sharp increase in top inctiares. Our theoretical model reflects
this feature by studying the interactions between two tyiegents that represent the top 5% and
the bottom 95% of the income distribution.

A small policy-oriented literature has tried to connectvgrgy income inequality to growing
household indebtedness and to the U.S. origins of the fiabaigsis of 2007/8, most prominently
Rajan(2010 andReich(2010.° Both authors suggest that increases in borrowing have etabl
the U.S. poor and middle class to maintain or increase theal lof consumption while their real
earnings stalled. However, this literature has so far édhitself to presenting stylized facts without
interpreting them through the prism of a general equiliorionodel. One consequence has been
an ongoing debate as to whether the increase in credit wasdyrdriven by credit demand or
credit supply.Kumhof and Rancier€2010 provide a general equilibrium model, and show that
a shock to the income distribution must imply a simultandoaeease in both credit demand and
credit supply, but with a more important role for credit slyppspecially when the income shock
is persistent.

Atkinson et al(2011) document that the rise in top income shares over recentdedss been
widespread. It has been observed not only in the United Shatealso in major English-speaking
countries (Australia, Canada, New Zealand, United Kingpeimce the early 1980s, and, to a
lesser extent and more recently, in some Nordic and pedpBeropean countries. In this paper,

5Berg and Ostry2008 find, in a cross-section of countries, that countries witager inequality exhibit growth
spells that are more frequently interrupted by growth bdeakns.
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building on the work ot.ebarz(2011), we document that these same countries also exhibited high
and growing levels of household debt and growing currenbaactdeficits that are systematically
related to higher income inequality. Moreover, the samenttaes exhibited domestic financial
liberalizations during this period.

There is a large literature that seeks to determine the fuedé#al factors that have shaped
observed changes in the income distribution over the lagy thears, both in the United States
and in other countries. These factors, apart from the ajreaehtioned financial liberalization,
include increases in returns to education and increasedfuyserformance payllemieux et al.
(2009, Lemieux(2006], changes in unionizatiordJard et al.(2004)], foreign competition and
jobs offshoring Roberts(2010], and government intervention in support of the rittagker and
Pierson(2010]. We do not need to take a stand on a preferred explanatiostedd, we take
the change in bargaining power over income as a primitivelshod explore its macroeconomic
implications, similar to the approach Bfanchard and Giavaz£2003.

The empirical literature on current account determinasts course also relevant to our work.
We review it in the context of discussing our empirical sfieations.

2.2 THEORETICAL LITERATURE Three strands of the theoretical literature are relevaouto
paper. The financial accelerator literature applied to 8bakl debt and housing cycles has so far
focused on the role of heterogeneity between patient andtiemt householdddcoviello(2005].

In these models some households are wealthier than otheasisg®they are more patient, while
in our model they are wealthier because they attach a grealtes to being wealthy. Specifically,
they derive utility from wealth, as i€arroll (2000. We see our analysis as complementing the
financial accelerator literature, by focussing on the eitaglily well-documented heterogeneity in
incomes, rather than heterogeneity in patience, acrossehoids.

The theoretical literature on idiosyncratic income indiqud Krueger and Perr{20006), la-
coviello (2008] relates income inequality to increases in household dglshowing that an in-
crease in the variance of idiosyncratic income shocks acatishouseholds generates a higher
demand for insurance through credit markddsoer (2009 extends that work to the open econ-
omy setting and finds that a rise in individual risk in the @ditStates makes default on foreign
borrowing less attractive, which allows higher househoteign borrowing against future income.
This mechanism can operate alongside the mechanism we isttiolg paper, which is based on
highly persistent income inequality across two specificdetiold groups instead of idiosyncratic
and less persistent income shocks across all househ@lgsfind that our model, when calibrated
to the United Kingdom, matches the observed increase ingb&td-income ratio of the bottom
95% of the income distribution by matching the change in titeme share of the bottom 95%.

Finally, Caballero et al(2008 and Mendoza et al(2007) discuss the role of cross-country
differences in financial development in explaining curr@otount dynamics. Both conclude that
advanced economies with deeper financial markets, sucheadriited States, will run current
account deficits, while economies with less developed filaantarkets will run current account
surpluses. While there are similarities in the outcomesaaalysis differs substantially from these
papers. First, financial liberalization is not necessaryctorent account deficits to develop in our
model, income inequality alone is sufficient. Second, inmoadel economies with a higher level of

’On the question of the persistence of income shocks, thatracek of Kopczuk et al(2010 shows that the in-
crease in the variance of U.S. annual earnings observeeliad 970 reflects an increase in the variance of permanent
rather than transitory earnings.



financial development need not have current account defimitscountries that further liberalize
their domestic financial markets experience current adcdeteriorations. Third, in our model
changes in domestic conditions lead to increased curreouat deficits, rather than changes in
the foreign supply of savings. Fourth, in these papers th#aleation of claims to real output in
advanced economies plays a critical role, while in our p#peonly claims that are traded are debt
claims. Furthermore, in our paper these claims are gemebgt@a combination of a deterioration
in income inequality and easier access to credit in domésincial markets, rather than by a
superior financial infrastructure and access to that itrisature by foreign investors.

3 DATA AND ECONOMETRICRESULTS

In Section 3.1we document that over the last three decades the majoritigeoftvorld’s indus-
trialized countries has experienced sizeable increasesame inequality.Sections 3.2and3.3
document, for the same group of countries, the evolutioroaskhold indebtedness and of current
account imbalancesSection 3.4presents econometric estimates of current account regmnsss
that add income inequality and domestic financial libeedion to a common list of explanatory
variables.

3.1 RSE IN GLOBAL INCOME INEQUALITY This paper quantifies income inequality as the
share of aggregate income going to the top 5% of the populatialered by income. A number of
research projects have studied the evolution of top incdraees for over 20 countries. This work
is documented irAtkinson et al.(2011), in a two-volume book byAtkinson and Piketty(2007,
2010, and in the world top incomes databd&sAtkinson et al.(2011) show that most countries’
top income shares declined in the first part of the 20th cgntoainly because of negative shocks
to top capital incomes during the World Wars and the Greatr&spon. At that time, top incomes
mostly consisted of capital income. Top incomes did not sbeiise again for two to three decades
following World War Il. Globally,figure 1shows that top 5% income shares followed a U-shape
in the remainder of the twentieth century, with declinesimyithe immediate post-war decades
followed by increases in recent decades (the pattern fod%pncome shares looks very simi-
lar). However, the curvature of the U-shape varies conglilgracross countries. Starting in the
early 1980s, top income shares increased substantialtiidddnited States, the United Kingdom,
Canada, Australia, Ireland and New Zealand (U-shape). kédel®r late increases (L/U-shape)
were seen in Southern Europe (Spain, Portugal, Italy) amdNtrdic countries (Sweden, Finland,
Norway), and small or no increases (L-shape) were seen itiri@mmal Europe (Germany, France,
Netherlands, Switzerland) and in Japan.

3.2 RSE IN GLOBAL HOUSEHOLD INDEBTEDNESS Figure 2displays data from national
statistics, starting in 1990, on household net lending asragmtage of GDP. It examines the
same three sets of countries identified above. Prior to teetari the Great Recession, households
in U-shaped countries increasingly became net borrowendeiouseholds in L-shaped coun-
tries slightly increased their net lending, with the exaapbf the Netherlands. The trend for L/U

8This database is availablefatt p: / / g- nond. pari sschool of econoni cs. eu/ t opi ncones/ . It cov-
ers Argentina, Australia, Canada, China, Finland, Fra@smany, India, Indonesia, Ireland, Italy, Japan, Nether-
lands, New Zealand, Norway, Portugal, Singapore, Spaiedsw, Switzerland, the United Kingdom and the United
States.


http://g-mond.parisschoolofeconomics.eu/topincomes/

shaped countries is intermediate. They were net lendeils2002, but half of them became net
borrowers by 2007, over the same period during which thewrime inequality increased the most.
In order to complement these flow measufiegjre 3shows data for the stock of household loans
relative to GDP. We observe a large and persistent increase in the ratio shald loans to GDP
for the U-shaped countries. The L-shaped countries exaisiable pattern, with the exception of
the Netherlands and, starting from a very low level, Fran¢eg-shaped countries also exhibit an
increasing pattern, but mostly starting from a much loweeléhan U-shaped countries.

However, our theory stresses increases in borrowing anmmgrhd middle income households
rather than aggregate borrowing or saving rates. This regja more detailed look at data where
much less uniform cross-country coverage is available. |&\éniseries of very useful papers on
the evolution of income, consumption, and wealth inequdlés been published under the Cross
Sectional Facts for Macroeconomists project by the Reviemoonomic Dynamics, data on the
evolution of leverage across the income distribution doeast for all countries. Where they
are available, the evidence for U-shaped countries sugtestthe rise in aggregate leverage has
mostly been due to higher leverage of low and middle incomesébolds.

For the United State§lesnick(2000, Heathcote et al2010, andKrueger and Perri2006
stress that the rise in income inequality has been much nmmorepnced than the increase in con-
sumption inequality, which implies increased borrowingdyer-income household8.Kopczuk
et al. (2010 show that the increase in income inequality was not accamgdaby an increase in
income mobility, and that it was lifetime rather than traosi income shocks that were the driving
force behind rising income inequalitgumhof and Rancier€010 show that the rise in aggregate
household leverage has been exclusively due to an incredseerage of the bottom 95% of the
income distribution.

Starting in the late 1980s, the United Kingdom experiendeila diverging trends between
income and consumption inequality, which are documentdslumdell and Presto(1998 and
Blundell and Etheridg€2010. They also find similar results t§opczuk et al(2010 concerning
transitory versus lifetime income shocks. Data on savingsracross the income distribution
are documented bgrossley and O’'De#2010, who show that from 1975 to 2007 the median
saving rate of the top quintile of the income distributiooreased while that of the bottom quintile
decreasedLebarz(201] shows that households in the bottom 50% of the income bidtdn
experienced an increase in their debt-to-income ratio 86fb to 150% between 2000 and 2005,
while for the top 5% this ratio only increased from 70% to 80%.

For CanadaBrzozowski et al(2010 find that income inequality has increased substantially
over the last 30 years. Similar to the United States and theetViKingdom, this has been ac-
companied by a much smaller rise in consumption inequalitg, by similar results t&opczuk
et al.(2010 concerning transitory versus lifetime income shocks. A@m inLebarz(2011)), the
debt-to-income ratio of households in the bottom 95% of tle®ime distribution almost doubled
between 1984 and 2000, from 50% to 99%, while for the top 5% rhiio only increased from
40% to 50%.

9The sources for the data fiyures 2and3 are detailed inable 2

10T his has since been the subject of an ongoing debate. Ona¢heamd Aguiar and Bils(2012) argue that, once
systematic measurement errors are corrected, the ewoloticonsumption inequality closely tracks that of income
inequality. On the other hanteyer and Sullivar{2010 propose an alternative way of correcting for measurement
errors and for other issues involved in constructing tha.dBitey conclude that the increase in consumption inegualit
has been less pronounced than the increase in income iitggpaitticularly for the most recent decade.




For Australia and New Zealandebarz(2011) documents similar facts as for the United States,
the United Kingdom and Canada, with household leverageartreted among households in the
bottom income group, in the 2000s, in both countries.

The Italian, Swedish and Spanish cases, which are discusSagpelli and Pistafer(2010),
Domeij and Floder{2010, andPijoan-Mas and Sanchez-Marc(010, are different from the
above countries in that they did not display a clear incréaseverage that was limited to lower
and middle income groups. For the case of the Germany (arapeshcountry), the evolution of
income inequality, consumption inequality, and wealthgunaity has been documented Bychs-
Schindeln et al(2010. They find that inequality was relatively stable in West @any until
German reunification, and then trended upwards for wagesnanklet incomes. However, dispos-
able incomes and consumption display only a modest incirasequality over the same peridd,
and household debt-to-income ratios did not show a prorenlimcrease.

3.3 RSE IN GLOBAL CURRENT ACCOUNT IMBALANCES Figure 4 which uses data from the
IMF’s World Economic Outlook database, shows the evolutibglobal current account balances
starting in 1980. Many of the current account deficit co@strare in the same group that ex-
hibited, nearly simultaneously, a large increase in incamequality, including the United States,
the United Kingdom, Italy, Ireland and Portugal. Conveysebuntries that exhibited stable top
income shares, including Germany, Japan, Switzerland earttE, also experienced balanced cur-
rent accounts or surpluses. Our proposed explanation f®ptienomenon is that many deficit
countries finance a part of growing domestic household iteditess through foreign savings pro-
vided by surplus countries, thereby causing an increaswibabcurrent account imbalances.

As figure 5illustrates, from approximately 1980 to 2000 (data coveraegries by country)
there is a very strong negative cross-country correlatbba/most—0.8, between changes in top
5% income shares and changes in current-account-to-GR#3 ehong OECD countries. That
is, an increase of one percentage point of the top 5% incomee siver the period corresponds
to a deterioration of the current-account-to-GDP rati®.8fpercentage points. The sign, but not
the magnitude, of this relationship will survive the intumtion of numerous control variables in
our econometric analysis. The correlation vanishes wheerging economies are included. A
strength of our theoretical model is that it offers an exptaon for both facts, where the key dif-
ference between OECD countries and developing countrias state of development of domestic
financial markets.

3.4 ECONOMETRICANALYSIS Figure 5provides evidence of a strongly negative cross-country
correlation between changes in top 5% income shares andjetam current accounts over the
two decades from 1980 to 2000. In other words, countrieshthet experienced an increase in
income inequality have tended to see their current accoalanbes deteriorate. However, there
are a number of other candidate explanations for curremmuet@eteriorations, some of which are
likely correlated with changes in the income distributidim account for this issue, we perform

a multivariate analysis of current account determinanisguan unbalanced panel of 18 OECD
countries over the period 1968-2086We test whether top income shares and proxies for domestic
financial liberalization have additional explanatory powsdien they are added to a benchmark

Bach et al.(201]) find an increase in German top income shares starting inatieel9090s. However, they use
different sources from the World Top Incomes database, e/last available German data point is 1998.
12The sample of countries is constrained by the availabifityada on top income shares (deetnote §
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set of explanatory variables that comes from the panel atitm literature on current account
determinants. Key references in this literature inclGtiéenn and Prasa@003, Gruber and Kamin
(2005, Chinn and 1to(2008 2009, andChinn et al.(2011).

3.4.1 ECONOMETRICMETHODOLOGY We follow the “autoregressive distributed lag (ARDL)
approach” to long-run modeling developedPgsaran and Smit1995, Pesarar{1997), andPe-
saran and Shi(.998. We employ this specification because our goal is to testhén¢op income
shares have additional explanatory power for both the ghorand the long-run dynamics of the
current account. ARDL exploits the fact that the sample weefasestimation is a “data field”, in
the sense that it is characterized by time-series and sexggon dimensions of similar magnitude.
The objective is to jointly estimate both a long-run relagbip and short-run adjustment dynamics
between the current account and its determinants. We priegemlternative ARDL estimations,
a dynamic fixed effects specification and a pooled mean grnoegifecation.

For the dynamic fixed effects specification, the estimate®BfR,q) model can be written in
error-correction form as

p—1 q—1
CAiy —CAjpq = Z Vi ACA; ;- + Z 0 AX; 1+ O[C A1 — i — BXiya] +eir, (1)

j=1 7=0

where; andd; are the short-run coefficients on lagged changes in therdusceountC' 4, , and
in the covariatesy, ;, 3 is the vector of long-run coefficients on the covariates, amlthe speed
of adjustment to the long-run relationship. The error texmsire independently distributed across
i andt, with zero means and variance$ > 0. The term in square brackets contains the long-run
relationship, which acts as a forcing equilibrium conditiorhe dynamic fixed effects estimator
restricts cross-country heterogeneity to the interggpt/nder this specification, an ARDL(2,1) is
statistically preferred.

For the pooled mean group specification, the estimated AR[@).fnodel can be written as

p—1 q—1
CA, —CAjyq = Z Vi ACA; 41— + Z 0iiAX 1+ ¢i[C A1 —m — BXiga] +eip. (2)

J=1 J=0

This specification allows the parameters controlling shentdynamics and the convergence to the
long-run equilibrium to be heterogeneous across counffieis significantly reduces the available
degrees of freedom, and therefore the precision of the atgsnfor two reasons. First, it increases
the number of estimated parameters. Second, the sampfaestsmaller, since this estimator, to
obtain country-specific estimates of short-run coeffigergquires that all variables included in the
short-run specification be non-missing for every countrthemsample. This requirement reduces
the number of countries included in the sample from 14 to 40 the number of observations from
around 400 to 239. Given these drawbacks, we present thegpowan group estimation results
as a robustness check. We note that under this specificatidRBL(1,1) is statistically preferred
to an ARDL(2,1).

The consistency and efficiency of the dynamic fixed effects@ooled mean group estimates
relies on three specification conditions. First, the coieffiton the error-correction term must
be negative and less than one in absolute value. This condivhich ensures stationarity of
current account dynamics and convergence towards therlomgquilibrium relationship, is sat-
isfied by all of our estimated regressions. Second, the shiocthe dynamic specification must
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be serially uncorrelated. This condition is met by inclgltwo lags for the dependent variable
in the short-run specification. Third, regression resiglumlst be independent across countries.
In practice, non-zero error covariances usually arise foomitted common factors that influence
multiple countries’ ARDL processes. As is standard in th@ieical literature on current accounts,
we address this problem by transforming all variables ofvemyiyear into deviations from their
cross-sectional means for that yé&r.

We use annual data. Long-run controls include youth and epetddency ratios and the trade-
to-GDP ratio. Short-run controls include relative incoraggrage real GDP growth, the trade-to-
GDRP ratio and the net foreign assets-to-GDP rafiahle 1provides a description of the variables.

We add to this list the top 5% income share, using the datés&tkinson et al.(2011), and a
proxy for domestic financial liberalization. Although thevate credit-to-GDP ratio is typically
used in the empirical literature as a proxy for financial depment, we find that private credit
from non-bank financial institutions better captures ddindmancial liberalization in advanced
countries. Thus, we distinguish between private creditnfldeposit money banks and private
credit from non-bank financial institutions (using the sliéisation terminology of the IMF’s Inter-
national Financial Statistics database). In the UniteteStgrivate credit from non-bank financial
institutions increased five-fold between 1980 and 20081{f8d% to 150% of GDP), while private
credit from deposit money banks only increased moderatedyn(55% to 65% of GDP).

Finally, we add to the short-run specification a variablé ta@tures shocks to the government
balance. But rather than using the cyclically adjusted annbalance, which is commonly used
in the literature, we use the cross-country datasdtengh et al.(2011), who adopt a “narrative
approach”. Specifically, they identify discretionary ches in taxes and government spending
motivated primarily by the desire to reduce the budget defiather than by a response to the
short-term economic outlook or to the current accowBiiedorn and Leigh{2011) have shown
that this measure has much larger effects on the currentiatttean the cyclically adjusted primary
balance. Importantly, regressions that add this variablled set of regressors need to exclude me-
diating explanatory variables that could capture indiegfeicts of government balances on current
account balances. This includes measures of economidtadtigde and debt.

3.4.2 ResuLTs Table 3presents the results of the dynamic fixed effects ARDL egtonaf
long-run and short-run parameters linking the current aatbalance to its determinants. We con-
sider three alternative sets of specifications, using ettieetop 5% income share or the top 1%
income share as the measure of income inequality. Regnsssiand 2, the most parsimonious
specifications, include only top income shares and privagdizto-GDP ratios as regressors. Re-
gressions 3 and 4 followeigh et al.(2011) andBluedorn and Leigl{2011), by augmenting Re-
gressions 1 and 2 with the government balance, but otheomiyeadding a basic set of controls,
namely the dependency ratios and trade openness, in thedanglationship. Finally, Regres-
sions 5 and 6 add a full set of controls taken from the empitieaature on the determinants of
current accounts.

For measures of inequality, we find that the current accoalarze is negatively and signifi-
cantly linked to the top 5% and top 1% income shares in thedongThe estimates are remarkably
stable across the three specifications. They imply that pereentage pointincrease in the top 5%

13Cross-sectional demeaning is performed using GDP weighnigh is standard in the literature. Demeaned vari-
ables are constructed for counjrgs X, = X —> ", (GDP; ; X; )/ Z;.]:l GDP,; ;, wherei indexes each country
in the sample of/ countries.



income share leads to a longer-run deterioration of theeatilaccount ranging from 0.16 to 0.19

percentage points. A one percentage point increase in ph&%oincome share leads to a longer-
run deterioration of the current account ranging from 0@88.4 percentage points. Between the
late 1970s and 2006, the United Kingdom experienced anaser@ the top 5% income share of
around 10 percentage points. Similar magnitudes were wédar the United States. Our estimate
for the top 5% income share suggests a current accountaeti®on of around 1.6 to 1.9 percent

of GDP in the longer run. This is roughly equal to the actuatent account deterioration expe-

rienced by the United Kingdom over this period, which suggésat this channel is economically

significant.

For measures of domestic financial liberalization, we firad the current account is negatively
related to the private credit-to-GDP ratios. Private drédm non-bank financial institutions, our
preferred proxy for domestic financial liberalization, feasegative long-run impact on current
account balances that is stronger than the effect of proraidit from banks and consistently sig-
nificant across all specifications. For any given country,estimates irtable 3imply that a one
percentage point increase in the cross-sectional dewiafithis ratid* corresponds to roughly a
0.05 percentage point deterioration in the current-aceta#®GDP ratio. For instance, between
1980 and 2008 the ratio of private credit from non-bank fimanostitutions to GDP experienced
a much larger increase in the United States than the meagaiserin the other countries of the
panel. The cross-sectional deviation is 70 percentagetpaivhich explains a deterioration of
around70 x 0.05 = 3.5 percentage points of the current account-to-GDP ratio.

We emphasize that it is difficult to disentangle the sepagtigets of income inequality and of
domestic financial liberalization, for two reasons. Fifistancial liberalization may be an endoge-
nous response to an increase in inequalityRa@n (2010 claims for the United States. Second,
greater inequality may be an endogenous consequence ofiihiberalization, as suggested by
Philippon(2008 andPhilippon and Resh&2009.

The Leigh et al.(2011) measure of the government balance is significant in Reigress
Specifically, a one percentage point increase in the govembhbalance-to-GDP ratio is associated
with a 0.23 percentage point increase in the current aceou@DP ratio. This is significantly
smaller than the approximately 0.6 percentage points fimyr8Bluedorn and Leigtf2011). How-
ever, as we will discuss, our pooled mean group regresselds/very similar results tBluedorn
and Leigh(201]). Furthermore, unlike for these authors, Regressions 3andlude potential
mediating variables, namely the top income shares. Thikldmisignificant because, as discussed
in Bastagli et al(2012), fiscal policies around the world have had significant effem income
inequality.

For the conventional explanatory variables in Regresssaarsd 6 we replicate findings that are
common in this literature. Specifically, we find that in thedaun the current account is negatively
related to the old dependency ratio, and positively relédetthe youth dependency ratio and the
trade-to-GDP ratio. Among the short-run explanatory \@es, relative incomes have a highly
significant negative effect on current accounts, while pe¢ifjn asset positions have a positive
effect.

Table 4presents the results of the pooled mean group ARDL estimafithe effects of top
income shares are of a similar magnitude to the dynamic fifedte regressions. The private

14Recall that we perform cross-sectional demeaning for alamatory variables. In our sample the demeaned data
for private credit from non-bank financial institutions ydretween -60 and +80 percentage points.
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credit-to-GDP variables also have a mostly significantiabomewhat smaller, effect. The trade-
to-GDP ratio has a stronger long-run positive effect, whi@endency ratios are mostly not sta-
tistically significant for this specification. The shortargoefficients for relative income and net
foreign assets are very similarta@ble 3 In Regressions 3 and 4 shocks to the government balance
are now not only statistically significant but also of a veirpitar size to the results iBluedorn

and Leigh(20117).

4 ECONOMIC MODEL

We build our economic model to help us understand the ecotmmmesults. Similar to the econo-
metric analysis, we introduce separate shocks for incoragquiality and for domestic financial
liberalization, even though the former may to a significatteet be caused by the latter and vice
versa.

The world economy consists of two countries, Home and Fareigth Home’s share of the
world population given bys. The Foreign economy features households and firms, while th
Home economy consists of investors, who own the econompiatatock and are net lenders in
domestic financial markets, workers, who earn income ekalysthrough labor earnings and are
net borrowers in domestic financial markets, and firms, whohlioe capital and labor to produce
aggregate output. Agents within each group are identical.

4.1 HoME INVESTORS Investors maximize their lifetime utility function, givday

= (@)=
By B4
t=0

— + &alog (dt + %etft) + & log (Y + k‘t)} ) (€))
wherec! is investors’ consumption; is the intertemporal elasticity of substitution in investo
consumptiond,, f; andk, are domestic bank deposits, foreign bonds and physicalatdpzld
between periodsandt + 1, &4, {; and,, are the corresponding preference weighisgdetermines
the sensitivity of investment in physical capital to in@esiin investors’ income, arglis the real
exchange rate, expressed in units of domestic consumpgioarpt of foreign consumption. Real
and financial assets are imperfect substitutes in invégii@ferences. Domestic and foreign finan-
cial assets are also imperfect substitutes, as utilitefitials compensate investors for a steady
state positive return differential between foreign bonu$ domestic deposits, in a similar fashion
to money-in-the-utility-function specifications. The nedary function of domestic financial assets
has recently been stressed®grton et al(2012), and it plays an important role in our results for
the current account.

Investors’ budget constraint is given by

(ex3

erfiqr + digt = eifi1 + diy + Tk — pich — pi™ I 4 112, (4)

whereq? is the timet price of one unit of domestic bank deposits that matures ioge + 1,
andg; is the timet price of foreign bonds, in units of the foreign good. The aénate of capital
is denoted byr,., and I; is investment. Investor consumption and investment goddand /;,
are produced using Cobb-Douglas technologies in domestidaeign output, with home bias
share coefficients,. and~;. All relative prices have the price of domestic output as araire,
with p¢ and p/™” representing the relative prices of investor consumptioodg and investment

11



goods. Investors are the owners of a monopolistically cditiyveebanking sector and receive the
profits of that sectofl’ as a lump-sum payment each period. Capital accumulatioivés dpy

ki = (1 — 0)ks_1 + I, whered is the physical depreciation rate. LEtbe the multiplier of 4).
Then we obtain the following first-order optimality conditis for domestic deposits, foreign bonds
and physical capital,

)\i
1= BE, (ﬁ) + : o " ()
14t (dt + gﬁetft) Aiqs
)\i €41
| = BE, ( b1 e ) & (6)
Ag <dt + %ﬁ@tft) Ay
| = 8., <)\i+1(7’f+1;2;§}1(1 - 5))) N s ]fk:) o 7)
tPt k t) \tDt

where \! = 1/(p¢(¢})Y/?¥). These conditions show the different ways in which investzan
respond to additional income gained through redistrilrusiiocks. Namely, they can increase
their consumption, their investment in physical capitad dheir investment in financial assets.
An increase in financial assets can take the form of largetihg$é of domestic financial assets
at unchanged holdings of net foreign assets, or of higheefidoreign borrowing to finance even
larger/smaller increases in domestic financial assetsestovs act as financial intermediaries for
foreign funds, because workers do not have direct accessdamh financial markets.

4.2 HoME WORKERS Workers maximize their lifetime utility function, given by

S [t
Ey» B, 1T (- (8)
t=0 Tw
wherec” is workers’ consumption andgl, is the intertemporal elasticity of substitution in worKers
consumption. Workers inelastically supply one unit of laper period. Their budget constraint is
given by
Cegy = Ly + picf — wy, 9

whereg; is the timet price of one unit of domestic bank loarts, that matures in perioth 1, w; is
the real wage, angf" is the relative price of worker consumption goods. The faite produced
using a Cobb-Douglas technology in domestic and foreigpwytvith the same home bias share
coefficient,y,, as in investors’ consumption goods technology.

Let A\’ be the multiplier of §). Then we obtain the following first-order optimality cotidn

for bank loans \w
1=3,E t“),
6 ! (A?Qt

where)\? = 1/(ps@(cv)(/e«)), Workers respond to income lost through redistributivecksdoy
either reducing consumption or increasing borrowing.
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4.3 HoMmE BANKS Domestic financial liberalization is introduced in the slegt possible fash-
ion, by allowing for shocks that reduce the intermediatipread of an imperfectly competitive
banking sector. In our model this spread measures the eliiter between lending and borrowing
rates. But the reduction of this spread can be thought of raoyadly as representing a range
of phenomena during financial liberalizations, includinggduction in service charges and in the
non-interest cost of obtaining access to loans.

There is a continuum of banks, with each bank [0, 1] offering a loan variety;(z). Each
bank is competitive in the deposit market and attracts h@nogs deposits from investors at the
gross interest rateé/q?. Banks are monopolistically competitive in the loan marketere each
bank makes loans at gross interest rate,(z), and where borrowers demand a Dixit-Stiglitz
aggregate of loan varieties denoted/bgywith elasticity of substitutioi;. Banks maximize profits,

given by
(1/a(2)le(2) = (1/)eu(2), (10)

by choosing their loan interest rate subject to a Dixit-8dglemand function for their loan variety.
This yields the optimality condition

1/q = (1/C.Itd)5ta (11)

whereg, is the aggregate price index for loans, and where the spsegiden bys; = (6, + 1)/0;.
Banks’ profits are given b1’ = d,(¢¢ — ¢;). We assume that the spread follows an autoregressive
stochastic process that is givenfy= (1 — p,)5 + pss;_1 + €5, wheres ~ i.5.d.N(0, 02).

4.4 HoMmE FIRMS Firms are owned by investors and operate the economy’s ptiodutech-
nology
yr = A(xki—1)* (he) '™, (12)

where A is a scale factor that normalizes the economy’s calibrateady state output level is
the capital share, anfd is hours worked. We assume that the number of firms equalsutider
of workers and that all firms and workers are identical. Haotturns are determined by the
outcome of a decentralized and segmented Nash bargainofdepr over the real wage, where
firms negotiate on behalf of their owners, investors. Speadlfj, at the beginning of each period
each firm is matched with exactly one worker to bargain over#al wage. If bargaining fails, no
output is produced, no wage is paid, and agents must wait emedpbefore being able to bargain
again. Workers’ outside option is assumed to be zero. Degeibdrkers’ bargaining power by,
we have

max (Wht)m (Kht)l_ntv (13)

whereW,, = A\w, is workers’ surplus, and’;, = f,, — w; is investors’ surplus. The marginal
product of labor.f,,, is given byf,, = (1 — «)y;/h;. The first-order condition of the bargaining
problem is given by

Wy = ntfht- (14)
This sets the real wage equal to workers’ bargaining powetipliad by the marginal product of
labor, and it implies that, < [0, t—g]. The standard competitive (and efficient) outcome obtains
at a bargaining power of one. The rental rate of capital isrieined residually as;; = (v, —
wihy)/(xki—1). We assume that workers’ bargaining power follows an agtessive stochastic
process given by, = (1 — p)ij + piy—1 + £, wheres{! ~ i.i.d.N(0, 07).
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4.5 FOREIGN AGENTS The foreign representative household is both an invesianorker
and maximizes lifetime utility, given by

EZBt{

where ¢ is Foreign consumptiong.. is the intertemporal elasticity of substitution in Foreign
agents’ consumptiory,” andk; are bonds and physical capital held between percsdt + 1,
&r- andy- are the corresponding preference weights,@pddetermines the sensitivity of invest-
ment in physical capital to increases in Foreign agentsinme. We calibrate the coefficiemt;-
so that the largest stable root in the linearized model ig gkrse to one. This extends the work
of Schmitt-Grohe and Urib&003 to an environment with wealth in the utility function, and i
implies that net foreign assets take a very long time to retoitheir steady state value following
a shock.

Foreign households’ budget constraint is given by

1__

0'*

+ &g og (Y + ) + G log (e + K7 )} (15)

(g = fiq + Tlt,tk:—l + w; — pf*ct pmv I7, (16)

where we have assumed, as for Home workers, that Foreigreholas inelastically supply one
unit of labor. Capital accumulation is given by = (1 — §*)k;_, + 1. Let \; be the multiplier of
(16). Then\: = 1/(p¢ (¢;)(/9)), and the first-order optimality conditions for foreign berahd
physical capltal are

A; & pr

1=p3.E ( t+1)+ — 17
' Arqr (@Df* + [N G a7

M (i + oy (1-0%) Ek-
1=3.E t+1\"t41 t+1 | 18
i ( i (s + kDA™ 9

The Foreign production technology is given by

y; = AT (k)™ (b)) (19)

wherey; is Foreign outputA* is a scale factor that normalizes Foreign’s steady stafgubigvel,
k; is Foreign capital and; is Foreign hours worked. Foreign factor prices are detezchim
competitive factor markets. Thus; h; = (1 — o*)y; andry &k, = o*y;. Foreign consumption
and investment goods; and/;, are produced using Cobb-Douglas technologies in domastic
foreign output.

4.6 EQUILIBRIUM In equilibrium all households maximize their respectiietime utilities,
and goods, labor and financial markets clear. Denoting theetand foreign goods components in
the five Cobb-Douglas technologies fér ¢, I;, ¢; andI; by adding ah and f to the respective
superscripts, we have the Home and Foreign goods markeingjeznditions

wye = wx(ef" + 1) + w(l = x)ei™ + (1= w) (e + 1), (20)
(1—wyi = A =w)(el + 1) +wx(d + 1) + w1 = x)e}. (21)
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For Home and Foreign labor, the inelastic labor supply agsiams implyh, = 1 — xy andh; = 1.
The market clearing conditions for domestic and intermatidinancial markets are given by

(1 — x)l = xdy, (22)
wxfi+ (1 —w)ff =0 (23)

To close the model, the current account equation, writtemfiiome’s perspective, is given by
Xeufrdy = xefi-1 + T(C? + 1) — e(x(cl + ) + (1= x)e). (24)

5 SIMULATION RESULTS

This section discusses the model’s calibration, the coatjmrtal methodology, and simulation
results.

5.1 CALIBRATION The steady state of the model is calibrated to U.K. data. Vdé®sh the
United Kingdom for two reasons. First, it is among the coestthat have experienced the largest
increases in income inequality since the late 1970s. Secdsghare in world GDP is representa-
tive of several other deficit countries.

Since we are interested in the period from the late 1970% justibefore the 2007 financial
crisis, we use data averages from 1979-2007, dependingalalaility, to calibrate the model.
We calibrate the initial steady state workers’ debt-tosme ratio and net-foreign-liabilities-to-
GDRP ratio to their 1980 values (1979 values were not avai)algliven that our interest is in the
subsequent evolution of these variables.

The relative country sizey, is calibrated so that Home accounts for 4.5% of world GDRelwvh
equals both the 1979 value and the 1979-2007 sample averaihe fUnited Kingdom. We set the
domestic population size of investosg,to 0.05.

In the utility functions, the intertemporal elasticity aftsstitution equals 0.5 for all agents. The
Home coefficient on domestic financial investmegjs,is set to obtain an initial workers’ debt-
to-income ratio of 60 percent, equal to the U.K. value for@@8cording tdebelle(2004. The
Home coefficient on foreign bond holdings, is set to obtain an initial net foreign liabilities-to-
GDP ratio of 8 percent, also equal to the U.K. value in 1980e G&libration ofy ;- implies that
the elasticity of international interest rates with redpemet foreign liabilities is positive but very
small.

The remaining coefficients of agents’ utility functions ilya steady state gross real interest
rate on domestic loans of 1.05, and a steady state grosa tetoapital after depreciation equal to
1.05. The steady state gross rate on foreign loans, whicksmmonds to LIBOR in the data, equals
1.04, while the steady state gross deposit rate equals T.B.implies a steady state banking
spread,s, equal to 3 percent. These spreads are consistent with thelgtiled information on
spreads in U.S. banking reported Aghcraft and Steindg2008 for 2006. These authors find
an approximate spread of domestic loan rates over the raté.®ntreasury bills equal to 1.5
percentage points, and an approximate spread of domesticdost of funds under the rate on
U.S. treasury bills equal to 1.5 percentage points. Theasboé LIBOR over the rate on U.S.
treasury bills is typically around 0.5 percentage points.

We set the coefficients, andy; to ensure that the elasticity of physical investment widpet
to income shocks is significantly lower than the elasticitfimancial investment. Since investors
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own the entire capital stock, their per capita capital sisalery large relative to per capita loans.
If the log of the sum of capital and loans were to enter thatyfilinction, this would imply that
the elasticity of these two forms of wealth with respect tooime shocks would be very similar.
This would imply a very large, and unrealistic, level for thkasticity of physical investment.
Introducing the two forms of wealth separably, and calibgt), and; appropriately, avoids
that implication. It also allows us to obtain a unique stesidye value for the stocks of loans and
deposits.

The factor share coefficient of the production functienis calibrated to obtain an investment-
to-GDP ratio of 17.5 percent, which is approximately eqaaboth the U.K. value in the early
1980s and the sample average for 1979-2007. The depreciat®equals 10 percent per annum.
The Cobb-Douglas share coefficients of the trade technedaayie calibrated to produce consump-
tion goods imports-to-GDP ratios of 6 percent and investrgends imports-to-GDP ratios of 7.2
percent, based on 1979-2007 sample averages.

Finally, we calibrate the persistence of the two shock mses tg, = p, = 0.995. This is
based on the observation that changes in realized top insbares and in U.K. financial system
regulation have been close to permanent, and we assumdithatas fully expected by house-
holds. Calibration of the two shock processes as unit redtfeasible for computational reasons.

5.2 COMPUTATIONAL METHODOLOGY Our model is designed to match the persistent growth
in income inequality, household debt and foreign debt oleskover past decades. Because this
implies highly persistent and very large deviations ofestatriables from their initial steady state
values, a local solution method is inadequate to accurasgyure the long-run dynamics. Thus,
we obtain a global nonlinear solution using a time-itepwlicy function algorithm. This exploits
the theory of monotone operators, which have useful thisatednd numerical properties. For
example, a monotone operator is used to prove existenceraqdemess of equilibrium of non-
optimal economies by Colemat991). This solution technique discretizes the state space and
iteratively solves for updated policy functions that datisquilibrium conditions until a specified
tolerance criterion is reached. For additional informatamd examples of how the algorithm is
applied to conventional real business cycle and new Kegnesbdels seRichter et al(2012).

5.3 INCREASEDINEQUALITY Figure 6simulates a cumulative 10 percent decline in workers’
bargaining power over a period of 18 years. Towards the ertleothird decade following the
initial shock, which corresponds to the 1979-2007 periadibich we have U.K. data, this leads
to a real wage drop, relative to trend, of around 7 percentardcrease in the return to capital of
around 2 percentage points. The bottom right panel showshisaincome redistribution closely
matches the change in the top 5% income share in U.K. dathdqudriod 1979-2007.

The third row shows workers’ responses to their income ksstgher loans from investors
increase workers’ leverage, or debt-to-income ratio, féihpercent to 140 percent after 30 years.
This increase, while very large, is still less than what wlaseoved in the data. In the short run,
higher debt allows workers to reduce their consumption by than the drop in their wage, but in
the longer run workers’ consumption continues to fall evéremwtheir real wage starts to recover
(this recovery is due to a slow recovery in bargaining poveanisined with a rising capital stock).
The reason is that by this time debt service consumes a tgarland growing portion of workers’
disposable income, around 7 percent compared to 3 perct original steady state.

The second row shows that investors respond to their incaaes d¢py increasing consump-
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tion (by 50 percent after three decades), by increasingigdlyisvestment (by 12 percent after 3
decades), and by using their domestic income gains to isereans to workers (by 90 percent
after 3 decades, with significant further growth therejffeHowever, in an open economy there
is a fourth possibility—even larger loans to workers finahlbg borrowing from foreign investors.
Or, to put it differently, in an open economy workers can abteans not only from domestic
investors, but also loans from foreign investors that atermediated by domestic investors. This
effect is shown in the fourth row, which shows a decline infoetign assets that reaches over 4
percent of GDP by the end of the third decade, accompanieddeyeaioration in the current ac-
count that reaches just over 0.2 percent of GDP around yeavit0the current account gradually
closing thereafter. However, without accounting for finahtberalization this effect is signifi-
cantly smaller than the current account deterioration egpeed by the United Kingdom since the
late 197088

The current account deteriorates because of the implitatbinvestors’ asset preferences for
the capital account. Investors exhibit home bias in findrasaets, due to the monetary/liquidity
characteristics of domestic currency assets that havatigdeen stressed lyorton et al(2012).
In our model this home bias is evident in much larger holdiofjdomestic relative to foreign
currency assets despite a significantly lower return on dtimeurrency assets. The consequence
of home bias is that the increase in lending to workers ire®&n increase in domestic currency
loans that is financed in part by borrowing more from abroathis Tmplies a capital account
surplus and thus a current account deficit, albeit of fainhal size. Insection 5.4ve show that
domestic financial liberalization greatly amplifies thigeet, and insection 5.5ve show that in
the complete absence of domestic financial markets curceouat surpluses emerge rather than
current account deficits.

5.4 INCREASED INEQUALITY ACCOMPANIED BY FINANCIAL LIBERALIZATION  Figure 7
first reproduces the simulation bfure 6as a black solid line, and then adds an alternative sce-
nario, shown as a blue dashed line, where the same loss iaibiag power is accompanied by a
reduction in the banking spread by 150 basis points overitelfd years. The compression in do-
mestic spreads results in a combination of a lower cost ableng and a higher return to saving.
This is a simplified representation of U.K. domestic finahkigralization during the “Thatcher
years”, including a reduction of non-interest costs of ast®y the loan market and the market for
financial saving.

The main effect of the higher return to saving is to make itassdirect a larger share of their
additional income to financial rather than real investmeiitse main effect of lower borrowing
costs is that workers borrow more heavily, to the point thairtconsumption hardly drops during
the first decade despite a steep loss in income. Relativeetprvious scenario, this further
stimulates aggregate demand. At the same time it restraimegate supply by slowing down
capital accumulation, especially after investors’ bargej power stops increasing. This results in
a larger increase in the rate of return to capital. Workeebteo-income ratio now reaches around
180 percent after 3 decades, which is much closer to matg¢hirfgct, slightly exceeding) actual
U.K. values during the period, while still matching the otveel top 5% income share. In the long

15As mentioned above, calibration of the parametgrin investors’ preferences is critical for determining the
relative changes in physical versus financial investments.

16Data for the UK current account-to-GDP ratio are presenseshgear moving averages to dampen the substantial
short-run volatility of this variable.
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run, this high debt burden further increases debt servioasts, so that by around year 20 workers’
consumption drops below the values observed in the pregicersario.

However, the most dramatic change is observed for the duaoeount, which now deteriorates
by around 2 percentage points by year 10 and in the longefiis.is very close to observed U.K.
current account behavior during the period. The main reastmt aggregate demand increases
much more, and aggregate supply increases much less, tti@previous scenario. Furthermore,
higher deposit rates raise the attractiveness of domestiogitts relative to foreign bonds for do-
mestic investors, given that the interest rate on foreignsadoes not change significantly because
of the small size of Home relative to the rest of the world. STtrieates an incentive to invest in
domestic deposits financed by foreign loans, which fuelsttenger growth in domestic demand.

5.5 BMERGING MARKETS: THE ROLE OF CREDIT CONSTRAINTS So far both the empirical
and theoretical parts of our paper have focused exclusimelgeveloped economies. We have
found that greater income inequality, with or without addednestic financial liberalization, cre-
ates pressures for the current account to deteriorate. WHowgreater inequality has been a more
general worldwide phenomenon. It has also been observedmy emerging economies that have
been among the major suppliers of funds to deficit counttresther words, these countries have
run current account surpluses rather than deficits, despiteening inequality.

This raises the question of whether emerging economie®rexqces contradict our results.
This section shows that, with an appropriate modificatiomhef model that captures an impor-
tant difference between emerging and advanced econorheebgehavior of emerging economies
provides further support for our suggested explanationlabaj current account imbalances, by
helping to explain the supply side of global capital flows e Key difference in our specification
of an emerging economy is the nature of financial markets. dnymof these countries it is much
more difficult for the poor and middle class to borrow tharhie United States or the United King-
dom, because of what is generally referred to as “financiaketamperfections”. It is therefore
more difficult for the rich to invest their additional inconmedomestic financial instruments, while
access to foreign financial instruments remains availabbe.illustrative purposes we model “fi-
nancial market imperfections” in the simplest possible wayassuming that Home workers are
restricted to consuming their wage income, with zero detd, with foreign financial wealth as
the only financial asset entering domestic investors’tytilinction. For ease of comparison with
the previous simulations, all other aspects of the basehtibration remain exactly as they were
for the United Kingdom. In other words, this is a generic egiregy economy, rather than being
calibrated to a specific country. The shocks are only to liairgga power, since a reduction in
spreads cannot occur in the absence of a domestic finandikétna

Figure 8shows the results as a red dash-dotted line, again ovenmtaikdeoresults ofigure 6
Relative to that simulation, workers’ consumption dropgewsieeply, given their inability to bor-
row. Because this leads to a fall in aggregate demand relaithe results ofigure § physical
investment rises by less than before. Investors thereficrease investment in the only alternative
that remains available to them, foreign financial assetsdithmhal loans to foreigners generate
foreign rather than domestic demand, so that the significatgéeper decrease in workers’ con-
sumption is no longer offset by the increase in investorastmption and investment. The current
account improves, with a surplus that exceeds 0.7 perce@Ddt by year 20, and that gradually
closes thereafter. While this is clearly not the entire arption for the large surpluses of countries
like China, it makes a significant contribution to that exgton, and it resolves the perceived
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contradiction mentioned above.

6 CONCLUSION

This paper makes an empirical case that increases in inaoea@ality, which have been both a
consequence and a cause of domestic financial liberalsiticadvanced economies, tend to lead
to increases in current account deficits.

Our stylized facts and cross-country econometric evidasoucgest that the magnitude of the
effectis large, to the point that for the United Kingdom regincome inequality can approximately
explain the entire current account deterioration expegdnbetween the late 1970s and 2007.
Furthermore, a proxy for domestic financial liberalizati®also empirically associated with larger
external deficits.

We build a DSGE model that helps to explain the transmissiedranism from higher income
inequality to higher domestic and foreign indebtednesse Kéy feature of the model is that the
economy consists of two groups of households, a small grbtigeovery rich (investors) and the
majority (workers), who compete over income shares in addangg game. When workers’ income
share declines at the expense of investors, investorsmddpolending part of the income they
gained back to workers. In addition, investors are ablet&rinediate foreign savings to domestic
workers. They do so because of their home bias in favor ofdigomestic currency assets, and
especially because of more attractive returns to savingwwdoenestic financial liberalization is
implemented in response to higher income inequality. Témnsling stimulates aggregate demand
and increases current account deficits, despite a sigrificap in workers’ consumption.

If the policy response to greater inequality includes ddrodéisancial liberalization, this helps
workers to maintain consumption in the short run, but it ceraethe cost of higher household
debt, higher debt service and lower consumption in the lamg Furthermore, it leads to much
larger current account deficits as investors take advardhgee attractive lending environment
by intermediating larger foreign savings. This has thectfé not only further stimulating ag-
gregate demand, but also of holding back aggregate supphyestors prefer financial over real
investments.

Finally, the model can be used to understand the supply $iglebal current account imbal-
ances, the export of funds and current account surplusesuoy important emerging economies.
At first these experiences may suggest a shortcoming of guroaph, because many of these sur-
plus countries also experienced steep increases in inauegeality. But on closer inspection this
case actually strengthens our results, as long as the nsomigbropriately modified to take account
of the fact that typical emerging economies are chara@eén® what is commonly referred to as
“financial market imperfections”. This means that in suchrexnies workers cannot borrow from
investors when their income share declines. Instead they twareduce their consumption (rela-
tive to an often fast-growing trend, of course). In such @coies higher inequality necessitates an
export-oriented growth model, where the domestic wealtity @p deploying their additional in-
come in foreign rather than domestic financial assets. Retldomestic demand, and investment
in foreign financial assets that supports foreign demanglyiurrent account surpluses instead
of deficits.

A short-sighted response to global imbalances could tbhexdfe to reduce these “financial
market imperfections” in surplus countries. However, ifdeng is liberalized without addressing
the underlying income inequalities, it will result in a ghdlzed rather than a regional increase in
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domestic indebtedness of the poor and middle class. Whaeatbuld reduce cross-border debt
levels, it would result in larger domestic debt levels. Weehabstracted from the possibility of
crises for the purpose of this paper, but higher debt levelsldvwery likely increase the vulner-

ability to crises, as ilKumhof and Rancieré2010. In the long run, there is therefore simply no
alternative to addressing the income inequality probleelfit Doing so would simultaneously re-
duce the tendency towards current account deficits in fiallpaeveloped countries and towards
current account surpluses in financially less developedtci@s!’

Many of the policy options for reducing income inequalityiah involve either reducing work-
ers’ relative tax burdens or strengthening their bargaipower over wages, are fraught with dif-
ficulties [Kumhof and Rancier€010]. For taxes, these include the danger of driving investmen
to other jurisdictions if reductions in labor income taxes inanced through increases in capital
income taxes. Solutions might include more progressiverlaitome taxes that leave average tax
rates unchangedPjketty et al.(2011)], or alternatively financing lower labor income taxes &sro
all income levels through higher taxes that do not distooheeic incentives. This includes ap-
propriately designed taxes on unearned income or rentsifispdly on profits from investments
in land, natural resources, and the financial sector. Dyrettengthening the bargaining power
of workers could be problematic because of internationatigand labor market competition, but
this must be weighed against the potentially very seriomsequences of further financial crises
if nothing is done to deal with income inequality and the tiésg high debt levels.

170f course we do not claim that this would eliminate curremoamt imbalances entirely.
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Table 1: Variable Definitions & Sources for Panel Estimation

Variables

Definition and construction

Source

Top 1% and 5% income share
CA (% of GDP)

NFA (% of GDP)

Gov balance shock (% of GDP)
Relative income

Youth dependency ratio

Old dependency ratio

Average GDP growth

Terms of trade

Trade (% of GDP)

Private credit (% of GDP)

Share of income of the top 1% and 5%
of the income distribution
Current Account Balance, ratio to GDP
Stock of Net Foreign Assets, ratio to GDP
Fiscal consolidation through
taxes and government spending, percent of GDP
Per capita income, adjusted by PPP exchrateg
measured relative to the U.S. (range 0 to 1)
Youth dependency ratio, populatimter 15
relative to the population between 15 and 65
Old dependency ratio, population 6%er
relative to the population between 15 and 65
Average real GDP growth
Terms of trade and terms of trade volatility
Openness indicator: ratio of exports

plus imports of goods and non factor services to GDP

Ratio of private credit to GDP, depmsed into
private credit from deposit money banks and
private credit from non-bank

e Wbhld Top Incomes Database

World Emanic Outlook (2011)
Lane &adl-Ferretti
Ldigh Dataset of Fiscal Consolidation

Penn World Table (2010)
World Development Indicators (2010)
World Development Indicators (2010)
World Developnhedicators (2010)
rid/Bevelopment Indicators (2010)
Workdédopment Indicators &

Intemal Financial Statistics (2010)
World Bank Fin. Structure Database (2011)

* Panel consists of Australia, Canada, France, Germany, lapan, the Netherlands, New Zealand, Portugal, Spaied&w Switzerland, the
United Kingdom & the United States.

Table 2: Additional Variable Sources

Variable Source

Net lending/borrowing
(figure 2

OECD Dataset 14A: Non-financial agus by sectors
SectorS14_515: Households and non-profit institutions serving household
except for Australia, Canada & New Zealand:

Statistics Canada Sector accounts, persons and uninatggdsusinesses Table 380-0004
Statistics New Zealand. Table reference: ISA029AA
Australian System of National Accounts, Table 40. Houselffahancial Account, Current prices, Series A2422034R

Stock of Loans
(figure 3

OECD Households Assets
SectorS14_515: Households and non-profit institutions serving household
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Table 3: ARDL DFE Estimatioh(Dependent variable: CA (% of GDP))

Variables

Regression 1

Regression 2

Regression 3

Regrebsio Regression 5

Regression 6

Long-Run Coefficients

Top 5% income share —0.190*** —0.168*** —0.159**
(0.0560) (0.0643) (0.0727)
Top 1% income share —0.329** —0.350*** —0.400***
(0.136) (0.0413) (0.0490)
Private credit: banks (% of GDP) —0.0319** —0.0302* —0.0390* —0.0364 —0.0294 —0.0308
(0.0139) (0.0178) (0.0237) (0.0291) (0.0195) (0.0232)
Private credit: non-banks (% of GDP) —0.0563** —0.0507* —0.0641***  —0.0630*** —0.0517** —0.0497**
(0.0246) (0.0275) (0.0187) (0.0185) (0.0228) (0.0227)
Youth dependency ratio 8.686*** 9.838** 7.903** 8.163*
(3.360) (3.890) (3.729) (4.194)
Old dependency ratio —1.454 —1.163 —3.891 —3.724
(3.511) (3.832) (4.225) (4.539)
Trade (% of GDP) 0.111** 0.121** 0.167** 0.180***
(0.0526) (0.0533) (0.0648) (0.0648)
Error Correction Coefficients
¢ (Convergence coefficient) —0.336*** —0.329*** —0.340*** —0.344*** —0.319*** —0.328***
(0.0556) (0.0537) (0.0859) (0.0967) (0.0957) (0.115)
Short-Run Coefficients
Lag 1 of A CA (% of GDP) 0.130 0.115 0.270*** 0.256** 0.196*** 0.179***
(0.0876) (0.0871) (0.0931) (0.1000) (0.0583) (0.0668)
Lag 2 of A CA (% of GDP) 0.0180 0.00959 —0.0483 —0.0390 —0.0932 —0.0909
(0.0601) (0.0616) (0.0560) (0.0606) (0.0595) (0.0608)
A Top 5% income share 0.128 0.191 0.117
(0.0820) (0.135) (0.0770)
A Top 1% income share 0.0616 0.159 0.110
(0.106) (0.232) (0.127)
Gov balance shock (% of GDP) 0.232* 0.217 0.197 0.175
(0.130) (0.142) (0.149) (0.162)
A Relative income —0.000837***  —0.000869***
(0.000299) (0.000328)
A Trade (% of GDP) —0.0447 —0.0452
(0.0433) (0.0502)
A GDP growth 0.0366 0.0427
(0.116) (0.126)
A NFA (% of GDP) 0.0654** 0.0707**
(0.0288) (0.0346)
Intercept 0.681* 0.288 —0.179 —0.412%** —0.338 —0.420**
(0.354) (0.389) (0.415) (0.0984) (0.438) (0.167)
Observations 415 382 415 382 415 382
Countries 14 13 14 13 14 13

T Estimation based on a Dynamic Fixed Effect-ARRL1) specification. Robust standard errors are in parenthégég. < 0.01, **p < 0.05,

*p < 0.1
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Table 4: ARDL PMG Estimation(Dependent variable: CA (% of GDP))

Variables Regression 1 Regression 2  Regression 3  Regrebsio Regression 5 Regression 6
Long-Run Coefficients
Top 5% income share —0.123** —0.204*** —0.221***
(0.0606) (0.0578) (0.0486)
Top 1% income share —0.179** —0.311%** —0.327***
(0.0817) (0.0707) (0.0678)
Private credit: banks (% of GDP) —0.0198** —0.0212** —0.00199 0.00166 —0.0683*** —0.0658***
(0.00936) (0.00986) (0.0137) (0.0131) (0.0109) (0.0102)
Private credit: non-banks (% of GDP) —0.0445***  —0.0437*** —0.0248* —0.0257** —0.0197 —0.0188
(0.0103) (0.00989) (0.0134) (0.0122) (0.0193) (0.0182)
Youth dependency ratio —12.13** —6.252 —5.440* —3.130
(5.554) (5.325) (3.214) (2.970)
Old dependency ratio —16.32%** —13.76*** 1.522 1.473
(3.757) (3.453) (2.667) (2.553)
Trade (% of GDP) 0.144*** 0.145%** 0.313*** 0.299***
(0.0386) (0.0366) (0.0492) (0.0487)
Error Correction Coefficients
¢ (Convergence coefficient) —0.354*** —0.379*** —0.411%** —0.438*** —0.307*** —0.317%**
(0.105) (0.105) (0.120) (0.126) (0.0956) (0.0986)
Short-Run Coefficients
Lag 1 of A CA (% of GDP) 0.305%** 0.322%** 0.245%** 0.262*** 0.104 0.111
(0.0861) (0.0738) (0.0691) (0.0638) (0.0717) (0.0826)
A Top 5% income share 0.617 0.586 0.243
(0.468) (0.535) (0.441)
A Top 1% income share 0.479 0.654 —0.772
(0.659) (0.729) (0.629)
Gov balance shock (% of GDP) 0.686* 0.696* 0.270 0.315
(0.363) (0.390) (0.355) (0.353)
A Relative income —0.000776***  —0.000710***
(0.000265) (0.000266)
A Trade (% of GDP) —0.0883* —0.0693
(0.0526) (0.0533)
A GDP growth —0.0829 —0.0765
(0.0806) (0.0831)
A NFA (% of GDP) 0.0861*** 0.0865***
(0.0164) (0.0245)
Intercept —0.265 —0.652 —0.386 —1.186 —0.231 —0.784
(0.599) (0.689) (0.584) (0.742) (0.934) (1.074)
Observations 239 239 239 239 239 239
Countries 10 10 10 10 10 10

T Estimation based on a Pooled Mean Group-ARBL1) specification. Robust standard errors are in parenthesés < 0.01, **p < 0.05,

*p < 0.1
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