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Abstract

We show robust evidence that quantitative easing policies implemented by the
Federal Reserve cause portfolio rebalancing by USA investors towards foreign
assets in emerging market economies. These effects are on top of any effects
such polices might have through global or specific conditions of the recipient
economies. To control for such conditions, we use capital flows from the rest
of theworld to the same recipient economy as the counterfactual behavior for
USA investors or, formally, as a proxy variable forunobserved common driv-
ersof the flows. We gather a comprehensive dataset for Brazilian capital flows
and a smaller dataset for other emerging market economies from completely
independent sowrces. Both datasets show that more than 50 % of USA flows to
the recipient economies in the period is accounted for by quantitative easing
policies. We use the detailed datasets to break down this overall effect on the
specific asset categories and sectors of the recipient economies.
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1.INTRODUCTION

egardingitslarge-scaleasset purchase programs, the Federal

Reserve hassupported the viewthat portfoliorebalancingisan

important transmission channel to the macroeconomy.! The
basicintuition of portfoliorebalancingisthat, underimperfectasset
substitution, say between bonds of different maturities or between
foreign and domestic bonds, asset prices are sensitive to the rela-
tive supply of the assets (Tobin, 1969 and1982). Thatis, the reduced
supply oflong-term domestic treasuries resulting from quantitative
easingreduces the marginal benefit of short-term domestic treasur-
ies, pressuring long-term bond prices and motivating investors to
shift their portfolios towards other assets. The domestic and global
macroeconomic environmentwould thenrespond to theasset price
incentives, to the likelylower financial constraints and to the flow of
capital to specific trades.

Inspite ofitsrelevance, and the severalyears of policy experiment,
there is at best partial evidence supporting directly the portfolio
rebalancing channel of quantitative easing. This includes a small
macroeconomic literature that captures stylized facts with gener-
al equilibrium models featuring imperfect asset substitution (e.g.,
Chenetal.,2012;Samiand Kabaca, 2012), aswell as an international
finance literature that points to portfolio rebalancing towards for-
eign assets in response to unconventional monetary policies (e.g.,
Fratzscheretal., 2013; Ahmed and Zlate, 2014). However, from our
point of view, the empirical evidence so far is not particularly con-
vincing due to the lack of an observable counterfactual that would
render possible a causal interpretation.

This paper contributes to the debate by proposing an observable
counterfactual to quantitative easing policies as referring to the
United States of America (USA) investor (or, for that matter, with im-
mediate adaptations, to any similar balance sheet policy conduct-
ed byadvanced or emerging market economies). By using a proper
counterfactual, we hope to establish credible causality claims be-
tween unconventional policiesand investor behavior. The essential
idea of the paper is to consider USA capital flows to a foreign recipi-
ent economy and to use the rest of the world (Row) capital flows to

' See, e.g., Ben Bernanke’s speech at the Jackson Hole Symposium, August

31, 2012.
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the same economy as the counterfactual, or, in other words, asthe
controlgroup.Since the portfolioand wealth of USA-based investors
are disproportionally affected (vis a visforeign investors) by the op-
erationalization of USA-based unconventional policies, it is natu-
ral to expect they rebalance their portfolio in distinctive manners
—therefore our interpretation of a residual effect captured by com-
parison to the counterfactual. Justto be clear, thisdoes notrule out
that quantitative easing affects the global economy and, as result,
ROW capital flows. It only requires a disproportional effect on USA-
based investors. Asaresult, any evidence of an effect conditional on
our counterfactual would be particularly strong evidence, since we
are notaccounting for other effects in common with Row investors.

We formalize the exact conditions under which Row flows to the
same recipient economy as USA flowsis a proper counterfactual. Our
argument formallyinterprets ROw flows as a proxy variable to unob-
servable globalandlocal conditionsin therecipient economyjointly
affecting USA flows and Row flows. The parameter of interest, in this
case, isthe partial effect of quantitative easing policies on USAflows
controlling for such global and local variables.

We show that the quality of the proxy variable counterfactual is
proportional to how closely global and local variables drive Row
flows. To support the assumption, therefore, we propose to include
controls in the regression that capture differences in the home en-
vironment of USA and ROW investors, since these could be residual
drivers of the respective capital flows. Interestingly, the introduc-
tion of these variablesleadstoacapital flow regression that controls
for differentials in source economies, unlike the usual regression
that controls for the differential in source and recipient economies.

Even though the overall procedure is intuitive, it may well be the
case that Row flows do not provide a good counterfactual. Howev-
er, in aformal sense, our proxy variable approach always brings us
closer to the truth. Indeed, under weak conditions, the use of our
counterfactualis guaranteed toreduce biasin estimating the param-
eter of interest. The crucial assumption to obtain this result is that
quantitative easing should drive USA flows directly, but Row flows
onlyindirectly. In essence, it onlyrequires that flows resulting from
unconventional policies at home should follow the shortest path to
the final destination, aweak substantive statement.

With the proper methodologyin place, we collect novel datasets
and estimate the causal effect of quantitative easing policies on USA
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flows directed to foreign assets in emerging market economies. In
case of a positive effect, thisis evidence of portfolio rebalancing, at
least in its international dimension (perhaps, also rendering more
plausible likely effects on the domestic dimension). The two novel
datasets constructed for this paper are based on completely inde-
pendentsources. Thefactthat the data comesfrom differentsources
increases the credibility of our results.

The main dataset of the paper consists of monthly capital flows
with Brazil as the recipient economy and the USA and ROW as the
sources. This is a unique dataset constructed for this paper over
the course of several months. The data construction follows the ex-
act same methodology of the balance of payments statistics of the
country. Itisworth highlighting that balance of payments statistics
in Brazil (and our dataset in particular) are of above average qual-
ity due to the legal requirement of filing electronic contracts in all
transactionswith foreigners. The datasetis comprehensive in terms
of categories of flows and distinguishes flows to the banking sector
from flows to other sectors.

Asasecondary dataset, we use quarterly data from the Treasury
International Capital (TIC) System for USA-based portfolio flows
jointly with data from the International Financial Statistics’s (IFS)
net capital flows for imputing Row flows. Relative to Brazilian data,
this hasalower frequency, coversasmaller subset of flow categories,
and may have problems due to the differences in methodology be-
tween TICand IFSsources. Nonetheless, by pooling the information
from different capital flow recipients, it allows one to check if the
results obtained with the main dataset generalize.

The paper hasseveral contributions. The first contributionis the
definition of the novel identification strategy based on observed
counterfactual for investor behavior, which allows a proper assess-
ment of the portfolio rebalancing channel of unconventional mon-
etarypolicies. The second contribution is the construction of anew,
high quality and detailed dataset of capital flows to Brazil result-
ing from USAinvestors and ROW investors. In particular, the dataset
distinguishes flow to the banking sector, allowing us to address the
importance of banks asaconduit to the transmission of portfoliore-
balancingeffects, illuminating relevant questionsin theliterature.?

?  There is an ongoing debate in the literature regarding the relative size of

bank flows versus bond market flows in the transmission of global liquidity
after the global financial crisis. See the literature review below.
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The third contribution isthe mapping of available datasets for other
emerging marketsinto the conceptual framework of our methodol-
ogy, therefore expandingits applicability. The fourth contribution
is the set of estimated causal effects of quantitative easing on USA
investor behavior, in the sense of capital flows to emerging market
foreign assets.

Our results show significant USA investor portfolio rebalancing
towards emerging economies’ assetsinresponse to quantitative eas-
ing policiesas measured bythe monthlychangeinthe balance sheet
ofthe Federal Reserve. In the case of the Brazilian dataset, the esti-
mated effect runs mostly through the USAflows into portfolio assets,
particularly debt. USA direct investment, including equity capital
and affiliated enterprise loans, do not respond; this is also the case
for cross-border USA credit flows. Regarding USA capital flows to the
banking sector, only portfolio assets are affected, and debt flows
drive theresultsas before. Resultsare robust to the inclusion of con-
trols and to measurement in real or nominal terms. They are about
the same when partitioning quantitative easinginto three different
periods, corresponding to the first, second and third round of bal-
ance sheet expansion (QEI, QE2 and QE3).

The magnitudes are economically significant when measured
relative to the recipient economies, although somewhat small rela-
tive to the size of the quantitative easing policies. Across different
specifications, additional flows due to quantitative easing range
from USD 54 to USD 58 billion. This corresponds to around 54% of
the USAflows to Brazilaccumulated over the period of the policies or
10% of foreign flows to the country over the same period. The effect
on portfolio flow ranges from USD 41 billion to USD 48 billion, and
portfolio debt flows from USD 28 billion to USD 31 billion. Regard-
ing the bankingsector, the effect on portfolio flow ranges from USD
10 billion to USD 12 billion (83% of USA, or 24% of total) and portfo-
lio debt flow ranges from USD 6 billion to USD 7 billion. Additional
bank portfolio flows are therefore 26% of additional total portfolio
flows, and additional bank debt flows are 23% of additional total debt
flows. Thisis consistent with the view that, after the financial crisis,
market based instruments are more important.

Results for TIC-IFS dataset on portfolio flows are also consistent
with a significant effect from quantitative easing on USA flows to
emerging markets. The effectis economicallysignificantand inter-
estinglyis of the same order of magnitude as obtained in the Brazilian
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dataset: Between 55% and 65% of USA flows to emerging markets in
thesample. The effect of quantitative easing on global portfolio flow
ranges from USD 111 billion to USD 130 billion. In contrast with the
results using Brazilian data, most of the effect comes from portfo-
lio equity flows (up to USD 102 billion), and debt flow effects are ac-
tually not significant.

The paperisstructured as follows. The next section presents the
related literature. Itis followed, first, by the methodology section
that formalizes the counterfactual as a proxy variable and, second,
by the data section that describes the primary and secondary capi-
tal flow datasets. Results for the two datasets are presented in turn
inthe nextsection, along with acomplementaryappendix for addi-
tionalresults. The last section summarizesresultsand conclusions.

2. RELATED LITERATURE

As mentioned in the introduction, the portfolio rebalancing argu-
ment goes back to Tobin (1969, 1982). Unconventional monetary
policiesrenewed theinterestin the argument, stimulating theoreti-
caland empiricalresearchinseveralintertwined literatures. There
is macro research focusing on real consequences of the policies, fi-
nance research studying segmented asset markets sometimes with
an event studyapproach, and international finance research focus-
ing on international portfolio flows.

Recentattempts to incorporate portfolio rebalancing as a trans-
mission channel of unconventional monetary policy in calibrated
general equilibrium modelsinclude, e.g., Chenetal. (2012), Flagiar-
da (2013), and Samiand Kabaca (2015). Imperfect substitution in
these modelsresultsfrom financial constraints, adjustment costs or
preferencesforasset holdings. Samiand Kabaca (2015) come closest
to this paper by considering international portfolio holdings. How-
ever, theauthorsassume USA-based investors hold only domestic as-
sets,sothatallthe international portfoliorebalancing runsthrough
substitution effects of foreign investors holding some share of USA
assets. In spite of this limitation, which is at odds with the data and
with theresults of this paper, the authors do show their modelisable
to capture some stylized asset price spillovers. From the point of view
of identifying the portfolio balance channel, however, this macro-
economic literature does nothing more than assume the effectand
model the connections with the macroeconomy.
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The finance literature has moved into modeling segmented as-
setmarketsto explain theimpact of unconventional monetary poli-
cies on asset prices. Gromb and Vayanos (2010) survey the broader
segmented markets literature, Greenwood and Vayanos (2014) ap-
ply the insights to term structure models, while Hamilton and Wu
(2012) extend the argument to quantitative easing and show it con-
tributes to lower long term rates. Bruno and Shin (2014) argue that
monetary easing in the USAimproves funding conditions of foreign
banks and puts in motion a feedback loop between bank cross-bor-
der lending, foreign currency appreciation and balance sheet im-
provement that eases constraints. Theyargue banks drive the cycle
uptothefinancial crisis, with the market for debt securities takinga
similar role afterwards. Plantin and Shin (2014) argue that interest
rate differential maylead carry traders to coordinate on the supply
of excessive capital to the targeted economy.?

There is arelated event study literature in great part motivated
by the segmented markets approach. Gagnon etal. (2011) use event
study methods and document that large-scale asset purchase pro-
gramsledtoareductionin USAlong-terminterestrates forarange of
securities, including those notincluded in the purchase programs.
Neely (2015) shows that unconventional monetary policy by the Fed-
eral Reserve influenceslong-terminterestabroad aswell as bilateral
exchangerates. From our perspective, the theoretical term structure
papers are heavily dependent on the theoretical structure, much
like the general equilibrium models. On the other hand, the event
study papers face problems related to confounding events and the
short run nature of the estimated effects.

The empiricalinternational finance literature addresses the port-
folio balance hypothesisinamore direct way, focusing on the substi-
tution between domestic and foreign assets. Fratzscheretal. (2013)
use panel regressions and show that flows into USA equity and bond
funds go in the opposite direction of flows into funds dedicated to
emerging markets conditional on the policies. There are correspond-
ing movements in equity returns, bond yields and exchange rate

* Itisinteresting to compare this with the traditional portfolio rebalancing
literature (e.g., Gohn and Tesar, 1996 Hau and Rey, 2008), which docu-
ments return chasing behavior and rebalancing to keep investment shares
constant, so that, in particular, foreign currency appreciation would be a
disincentive to further inflows.
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returns. Ahmed and Zlate (2013) also use panel regressions to show
thatnet portfolio flows (thatis, including domestic resident flows) to
emerging marketsshiftin composition, butnotinlevelsinresponse
to quantitative easing, and that such change seems to be towards
bonds and equities. An important problem of these approaches is
probably the presence of omitted variablesin the empirical specifi-
cations. From our perspective, this also translates into the lack of a
proper counterfactual for conducting causal inference.

A closelyrelated paper that is at the crossroads of the macroeco-
nomic andinternational financeliterature and deals with Brazilian
capitalflowsis Barrosoetal. (2015). The authors show that USAquan-
titative easing influences capitalinflows to the countryand, through
this channel, the overall economic outlook and, to some extent, fi-
nancial stability. The authorsalso propose counterfactualsto evalu-
ate the effect of the policy. However, the counterfactuals there are
model constructs not observable in the data. Thisleads the authors
to consider arange of possible counterfactuals and to focus only on
qualitative results holding for most of the possibilities. Moreover,
the counterfactuals donotspeak directly to the behavior of the USA-
based investor, but to the global macroeconomic conditions. Rela-
tive to that paper, therefore, this paper focus on a specific group of
investors, with an observable counterfactual (based on a control
group of less affected investors), and offers direct, quantitative in-
ference on the portfolio balance channel.

3. METHODOLOGY

Thissection formalizes the intuition presented in the introduction.
The basic idea is that Row flows are proper counterfactual for USA
flowstothe samerecipient economy. We formalize thisideaby char-
acterizing ROW flows as a proxy variable for unobserved global and
local factors to the recipient economy. In this sense, the structural
regression of interest is the following:

usflow, = Bge, +yw, +e,,

where usflow, refersto the capital flows from the USAto the recipient
economy in period ¢, ge, measures the quantitative easing policies
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affecting flows in this period,* w, stands for unobserved variables
and ¢, is the innovation to the process relative to this information
set. The coefficient of interest is § which measures the partial ef-
fect of quantitative easing policies on USA flows.

The OLS estimator of  inaregression omitting the unobserved
variable w, convergestothe true parameter plus abias term. For ex-
ample, if global conditions affect flows positivelyand correlate with
quantitative easing, omitting them may overestimate the effect of
quantitative easing. Similarly, if prudential regulationin the recipi-
ent economy correlates with quantitative easing this may bias down-
ward the coefficient of interest.

Itis convenient to express the biasin the context of the following
auxiliaryregressions:

E rowflow, =dw, +v,,

qe, = ow, +u,

where rowflow, refers to capital flows from rest of the world to the
recipient economy in period ¢, and E(w,v, ) = E(w,u, ) =0. Notice, in
particular, that quantitative easing may be associated with the un-
observed variables, such as global conditions or domestic pruden-
tial policies. Auxiliary regressions are only linear projections, which
only capture the correlation structure in the data. In particular, we
make noassumptionregarding causalrelations or direction or cau-
salityin the auxiliary equations. In this framework, the probability
limit of the omitted variable regression coefficient is:

. yoE (wf )
H plimfp ﬁ+a2E(wf)+E(u,)'

The challenge posed bythe structural equationisto minimize the
omitted variable bias. Controlling for some observable factors ame-
lioratesthe problem, but doesnotrule outstillunobserved ones. The
solution proposed here isto use capital flows from the Row to the same
recipient economy as a proxy for omitted factors, or, from another

* We measure this by the change in the Federal Reserve’s balance sheet,
possibly forwarded a few months if suggested by information criteria. See
the data and result sections for details.
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perspective, as a counterfactual for the behavior of USA flows had it
notbeen disproportionallyaffected by quantitative easing policies.
The fact that both variables are capital flows to the same recipient
economy hopefully adds credibility to the estimator. We argue that
it necessarily reduces the asymptotic bias and formalize the exact
condition under which itisa perfect counterfactual.

Formally, we propose to estimate the proxy-variable regression:

usflow, = B’ qe, + y " rowflow, +¢,.

Inthe context of theauxiliaryregressions defined in 2, the proxy
variable assumptionisintroduced byrequiring 1) § # 0 and 2) u, L v,
. The first assumption ensures that rest of the world flows is related
to the unobserved factors it should proxy. The second assumption,
which is the crucial assumption in the paper, means that, beyond in-
direct effects driven by the unobserved factors, quantitative easing does
not impact ROW flows to the recipient economy. Substantively, this
means capital flows follow the shortest path to the recipient econo-
my and therefore do not move from the USA to the rest of the world
just before reaching their final destination. One may also simply
interpret the assumption as a definition or methodological device
that allows for identifying factors associated with QE that affect ex-
clusively the USA investor. The credibility of such interpretation of
a QE effect depends on properly controlling for other local factors
affecting investor behavior in the USA and abroad, and we show be-
low how to extend the framework to this case.

Substituting the structural equations into the equation for OLS
proxy variable estimator 3/’, itis simple to show that®:

yoE(w,)
E(w)+E(w,)/ R

Tw,v

>

s R —
B plim _,B+a2

where R?  isthe R® from regressing rowflow, on v, . Intuitively, if
most of the variation in the proxy variable is associated with the un-
observablevariable, then thereisalarge reductionin the asymptotic
bias. In the limit, there is complete reduction in the bias and we are

> Apart from our substantive interpretation, the argument is essentially the
one presented in Sheehan-Connor (2010),
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completely safe in our assumption of a proper counterfactual.

So far results suppose ascalar unobserved variable w, . Itissimple
to generalize thisto ascalar index function of several unobserved vari-
ables, as long as the function is the same in all structural equations
of the model.

Itisalsosimple tointroduce additional controls. Indeed, with such
controls, the exact same results as before follow from a simple appli-
cation of the Frisch-Waugh theorem. For our framework, differences
inthe environment between United States and rest of the world inves-
tors are observable controls, while local conditions to the recipient
economy and global conditions enter in the unobserved index func-
tion. The introduction of local controls to the source economies is
important if oneis tointerpret the results as an additional impact of
QEaffecting exclusively the USAinvestor.

Another variation of the methodology may use the residual from
the candidate proxyvariable regressed on quantitative easing policies
asthe proxyvariable, with an adjustment for generated regressor. We
consider this variation when using data for jurisdictions other than
the Brazilian economy to control for data qualityissues.

4. DATA

Thedataconsists of: 1)indicators of capital flows from the USAand ROW
with Brazilastherecipient economy; 2)capital flowsfrom the USAand
ROW to other emerging market economies; 3)unconventional mone-
tarypolicybythe Federal Reserve; and 4)additional control variables.
Forthe Brazilian data, the frequencyis monthlyand the sample runs
from January 2003 to March 2014. For other recipient economies, the
datais quarterly from the first quarter of 2005 to the first quarter of
2014. The othertimeseriesare settomonthly or quarterlyaccordingly.

4.1 Capital Flows for Brazil

For historical reasons, the monitoring of capital flows in Brazil is
uniquely comprehensive. It relies on a system of mandatory electron-
ic contracts for all transactions with foreigners. Based on this, the
Central Bank of Brazil can maintain a data warehouse that allows,
among other features, breaking down capital flows according to the
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nationality of the counterparty.® Thisis true for any capital flow cate-
goryup to the fulllevel of detail of balance of payments statistics. Itis
also possible to assign flows directed to the banking sector. All these
different views of foreign capital flows to the country add up to the
official balance of payments statistics because the data warehouse is
the basis for its compilation. Except when made explicit in the text,
all capital flow variables are in billions of dollars.

The dataset covers all gross capital flow categories, including for-
eigndirectinvestment, foreign portfolioinvestmentand foreign cred-
itinvestment. Direct investment is discriminated into equity capital
investment and affiliated enterprise loans.” Portfolio investment is
decomposed into equities and debt securities, and then into debt
issued in the country and debt issued abroad. Foreign credit invest-
mentis composed exclusively of directloans.* The correspondingag-
gregated seriesareavailableatthe Central Bank of Brazil online time
series system with detailed metadata descriptions. The break down
by nationality used in this paper was custom-made to this study with
extensive checks for data quality performed by the staff responsible
for balance of payments compilation.

Flowsdirected tothe Brazilian bankingsectorare also available for
the same categories (exceptaffiliated enterpriseloanswhicharetreat-
ed ascreditflows), both from the United Statesand from the rest of the
world. There are two caveats here. First, we must impute portfolio eq-
uity flowsand portfolio debt flows towards banks from the relative size
ofthe bankingsectorinthe equityand debt market, respectively (but
debtissued abroad isfromactual transactions).Second, we cannot as-
sure full coverage of bank credit flows. Indeed, lines of credit between
banks are exempt from electronic contracts that are the base for our
dataset. Foraggregate balance of payment statistics, accounting data

¢ For the record, another feature is the very fast compilation of balance of
payments statistics; preliminary numbers for all the major accounts are
available and monitored in almost real time.

-

In the case of foreign direct investment, we include inflows of national
corporations borrowing abroad through foreign affiliates and exclude
outflows of direct investors lending to headquarters abroad. In this way,
we keep track of changes in liabilities of corporations with domestic resi-
dency, in line with the latest edition of the balance of payments manual.
In the case of credit flows, we choose to exclude trade credit flows because
they follow trade in goods and are uninformative of portfolio decisions
by foreign investors.
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can complement the informationavailablein the datawarehouse, but
the same solution is not available when discriminating by the nation-
ality of the counterparty. This second caveat applies to total flows as
well, since banks are asubset of the full dataset.

The correlation between ROW flows and USA flows is a first rough
indicator of the credibility of the proxyvariable assumption. Astrong
correlationisasignal of common drivers. Yet, ifthe correlation is too
strong, it can signal there is little room for additional effects from
quantitative easing. Figure 1, panels ato j, shows the corresponding
flows to the recipient economy: Total flows have a correlation coeffi-
cient of 0.37, portfolio flows 0.36, portfolio equity 0.15, portfolio debt
0.17, portfolio debt in the country 0.14, portfolio debt abroad —0.11,
foreign direct investment 0.46, credit 0.13, foreign equity capital in-
vestment (.31 and affiliated enterprise loans 0.49. Figure 2, panels a
to &, showsthe corresponding flows to the banking sector: Total flows
to banks have a correlation coefficient of 0.24, portfolio flows 0.32,
portfolio equity 0.42, portfolio debt 0.16, portfolio debt in the coun-
try 0.21, portfolio debt abroad 0.04, foreign direct investment 0.09
and credit flows 0.03.

We mayalso compare the behavior of moving averages of ROWflows
and USAflows, particularly for periods of quantitative easing policies.
A distinct behavior of USA flows during policy periods is a signal of
possible effects. Figures 3 and 4 show the six months moving average
of ROW and USA flows to Brazil, respectively. To get a clearer picture
of the other flows, we exclude foreign direct investment due to large
scale and volatility differentials between ROW and USA flows. There
are pronounced differences between total flows during each of the
quantitative easing policy rounds, with subcategories of flows appar-
entlyreacting more strongly to certain rounds. For example, the first
and third policy rounds show up more clearly in the USA flows. Debt
flows respond relatively more in the third round and credit flows in
thesecond. The general picture is consistent with the results summa-
rized in the introduction. Figures 5 and 6 show the corresponding
movingaverages of ROWand USAflows to the banking sector of the re-
cipient economy. Again, there are pronounced differences, includ-
ing the relatively stronger behavior of USA flows around the first and
third rounds of quantitative easing and arole for credit flows during
the second round. The exact definition of the policy rounds consid-
eredinthe paperare presented in the following section.
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Figure 1
CAPITAL FLOWS FROM THE US AND ROW TO BRAZIL
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Figure 1 (cont.)
CAPITAL FLOWS FROM THE US AND ROW TO BRAZIL

(USD billions)
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Figure 2
CAPITAL FLOWS FROM THE USA AND ROW TO THE BRAZIL'S BANKING SECTOR

(USD billions)
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(USD billions)

Figure 2 (cont.)
E. PORTFOLIO DEBT ISSUED IN THE COUNTRY: BANK
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Figure 3
CAPITAL FLOWS FROM ROW TO BRAZIL AND QE PERIODS

(USD billions, six-months moving average)
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Figure 5
CAPITAL FLOWS FROM ROW TO THE BRAZIL'S BANKING SECTOR
AND QE PERIODS

(USD billions, six-months moving average)
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4.2 Capital Flows for other Jurisdictions

The TreasuryInternational Capital (TIC) Systemis the source of port-
folio debtand equityflows from the USAto other countries. The Inter-
national Financial Statistics (IFS) database maintained by the IMF is
thesource of total gross debt and equityflows to the same countries.
The frequency of thisIFSsourceis quarterlyand sowe aggregated the
monthly TIC data. The sample includes 17 emerging markets: Argen-
tina, Brazil, Chile, China, Colombia, Hungary, Indonesia, Mexico,
Peru, Philippines, Poland, Romania, Russia, South Africa, Thailand,
Turkey, and Uruguay. Notice there isno guarantee the two datasets
alignassmoothlyasthe Brazilian dataset. For example, comparing
the TIC flows data for Brazil, there are large discrepancies. On the
other hand, the IFS data aligns smoothly with our dataset since it is
justbalance of paymentstatistics. Therefore, itisnotrecommended
to subtract TIC data from IFS data to get ROW flows. Instead, we use
the residuals of IFS total flows (TOT) regressed on quantitative eas-
ing policies as our proxyvariable as suggested in the last paragraph
of the methodology section.

4.3 Quantitative Easing

The indicator for unconventional monetary policy by the Federal
Reserve is the monthly change in securities held outright in its bal-
ance sheet. Asthe capital flow variables, itisin billions of dollars un-
lessstated otherwise. The source of the seriesisthe Federal Reserve
Economic Data (FRED). We censored the monthly change series to
be zero before the start of the quantitative easing policies, that is,
before November 2008. Figure 7 shows the resulting indicator. The
main advantage of using this indicator is the transparent interpre-
tation of its coefficient in the baseline regressions, which relates
dollar amounts of policy to dollar amounts of capital flows. In some
specifications, for robustness, we normalize both variables by the
aggregate Brazilian import price index, but with the average of the
index over the policy period normalized to one so that asimilarin-
terpretation applies.

Anotherrobustness checkistointeractthe balance sheetvariable
with dummyvariablesindicating the policyround. For this paper, we
consider three policy rounds of balance sheet expansion: QEI, QE2
and QE3. We use dateswhere the policybegins (inthe case of QE1) or
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Figure 7
QUANTITATIVE EASING INDICATOR

(UsD billions, monthly change in securities held outright
in the Federal Reserve’s balance sheet)
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the policyishinted to the public (in the case of QE2 and QE3). Follow-

ing the dates of Fawley and Neeley (2013), QE1 begins in November

2008, QE2in August 2010 and QE3in August 2013. We stipulate that
the policyrounds endjust before another round begins. This means
we count the extension of QE1 asa phase of QE1, Operation Twist as
aphase of QE2 and the tapering as a phase of QE3. In principle, itis
possible to increase the granularity and capture these as separate
policy rounds. However, the resulting periods would be too short,
so that essentially we would run regressions with dummy variables
forthe policy. There areimportantinferential problems associated
with such dummy variable regressions, so we have a strong prefer-
ence for using a continuous policy variable.

4.4 Additional Controls

The trust of the paper is that ROW flows proxy for unobserved com-
mon determinants of USAflows. In principle, theindexfunctionrep-
resenting the common determinants may control for observablesas
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well, aslongasthe homogeneityassumption for the index function
holds. For robustness, we also study regression with observable
controls. For parsimony, we introduce the controls as differences
between United States variables and the corresponding average
values for euroarea, UKand Japan, which are representative for the
rest of the world capital flows to Brazil. The specific control vari-
ablesare 10-year government bondyields, CITI economic surprise
indexes, and monthlystock returns, all obtained from the Bloom-
berg terminal. We also introduced a crisis dummy variable in all
regressions to avoid attributing the strong first round of negative
effects from the crisis to the unconventional policies designed to
address them. Itisanindicator variable of the months from Octo-
ber 2009 to March 2009. In the appendix, we run regressions in-
cluding capital flow taxes in Brazil as controls.

5. RESULTS

5.1 Brazil Dataset

All results are in Tables 1 to 12 (see the Annex). They have a simi-
lar structure, so we take some time to describe it. We always pres-
entfourregressions for each capital flow category, all based in the
minimal equation 4, distributed in columns of the table with the
followingromanlabelsand meaning: I)omits the ROWflows proxy,
2)includes the proxy, 3)includes the proxy and additional con-
trols, and 4)normalizes dollar variables by import price indexes.
Notice the price indexes used to normalize the series gave unit av-
erage duringthe policy period, so that thescale of the coefficients
is still comparable.

All regressions include a constant to capture average monthly
flows. They also include a crisis dummy, introduced in the previ-
oussection, toavoid confounding it with unconventional policies.
Regressions may include dummy variables to capture outliers in
the USA flows. We identify an outlier automatically whenever the
absolute deviation from the mean is greater than four standard de-
viations. This results in a couple of outliers for some capital flow
categories. To save space in the tables, we do not report some co-
efficients. This includes the dummy variables for outliers and the
additional controls.

246 ]. Barata R. B. Barroso



The baselineregressions include the quantitative easing policyin-
dicator described in the previous section. The extended regressions
contain separate quantitative easing indicators for each policy
round of balance sheet expansion. The last ROW of each reported
regression brings the point estimate for the accumulated effect
of quantitative easing —or, in the case of extended regression the
accumulated effect for each policy round. For each baseline and
extendedregressions, we present separate results for economy-wide
Jflowsand for banking sector flows. For extended regressions we also
perform additional regressions including own lag of USA flow and
capital flow taxes as additional controls.

It is important to recall that the quantitative easing policy in-
dicator refers to monthlybalance sheet expansions by the Federal
Reserve. To allow for anticipation of balance sheet expansion by
market participants, allregressionsinclude alead of the policyin-
dicator.Inaccordance with information criteria, we use three months
lead of the policyindicatorinallregressions.

5.1.1 Baseline Regressions: Economy-wide

Table 1 summarizes the results for aggregated concepts of USA
flows, such as total flows, portfolio flows, directinvestment flows,
and credit flows. Table 2 presents results for disaggregated con-
cepts, such as direct investment in equity capital or in affiliated
enterprise loans and portfolio investment in equity, debt, debt is-
sued in the country and debt issued abroad.

There are some common results. First, the coefficient on the
quantitative easing policyis always positive and itislower when in-
cluding the proxy variable (column 2) than when omitting it (col-
umn 1). This points to a positive bias from omitting unobservable
determinants of USA flows. When considering the implied accu-
mulated effects of the policy (last ROW), the bias is economically
significant.

Second, the crisis dummy is always significant, which points to
an economically importantreduction in flows from the USAin the
most acute phase of the crisis (e.g., multiply the crisis coefficient
by its duration of six months and compare this with the accumu-
lated effect of the policy in the last ROW). Third, the ROW proxy is
strongly statistically significant except for credit, debt and debt
issued abroad.
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Forth, including the proxyvariable improves the fit significantly
asjudged bythe adjusted R?, but the inclusion of additional controls
provides onlymarginalifanyimprovement (and coefficients are sta-
ble between the two specifications). Thissignals that the proxyvari-
able is capturing most of the relevant information of the common
drivers of capital flows to Brazil from different source economies.

FocusingnowonTable 1, the coefficient on the QE policyindicator
for the total flows regression (upper left panel) shows that each one
USD billion balance sheet expansion leadsto additional capital flows
into Brazil in the order of USD 0.015 billion. Considering the total
size of the balance sheet expansion in the period, this corresponds
toadditional flowsin the range of USD 54 to 58 billion, or 54% ofthe
USAflows to Brazil accumulated over the period. The flows are addi-
tional in the sense that theyare on top of any effect quantitative eas-
ing might have through the common drivers of USA and ROW flows
that are controlled for in the regression.

The analogous coefficient for the portfolio flows regression (up-
per right panel) shows that each one USD billion balance sheet ex-
pansion implies additional portfolio flows into Brazil in the order
of USD 0.11 or 0.12 billion. Thisrepresents additional portfolio flows
in the range of USD 40 to 48 billion in the period, or 140% of port-
folio flows from the USA in the period (recall from Figure 1, panel
¢, which portfolio flows from the USA fall significantly during this
period). The effects on direct investment and credit flows (lower
panels) are not statistically significant. For direct investment, ROW
flows are significant and therefore the result is conclusive for no ad-
ditional effect. For credit flows, the proxyvariable is not significant
and so the resultis less conclusive.

Table 2 has detailed results. As in aggregate direct investment,
both equity capital and affiliated enterprise loans (upper panels)
showno additional effect from quantitative easing. Portfolio equity
isalsonotsignificant (middle left panel). Things change for portfo-
lio debt (middle right panel). For each USD one billion of quantita-
tive easing, portfolio debt flowsincrease by USD 0.008 billion, which
represents USD 28 to 30 billion during the period, or 62% of USAdebt
flows to the countryin the period. Further decomposing portfolio
debt, only debt issued abroad (lower right panel) shows significant
additional effects from quantitative easing. For the same USD 1 bil-
lion of policy easing, debt issued abroad increases by USD 0.003 bil-
lion, between USD 1 billion and USD 13 billion during the period, or
96% of USA investment in Brazilian debt issued abroad.
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5.1.2 Baseline Regressions: Banking Sector

Mimicking the same structure of the economy-wide flows, Table 3
summarizes the results for aggregated concepts of USA flows to the
Brazilian banking sector, while Table 4 reports the results for dis-
aggregated concepts.

There are some broad results. First, as in the case of economy-
wide regressions, the coefficient on the quantitative easing policy
is always positive and it is lower when including the proxy variable
than when omitting it. This points to a positive bias from omitting
unobservable determinants of USAflows. Second, the crisis dummy
issignificantin some cases, butlessthanin the corresponding econ-
omy-wide regressions. Third, the ROW proxy is statistically signifi-
cant onlyfor total flows, portfolio flows, equityflowsand debtissued
in the country. Forth, including the proxy variable and additional
controlsimproves the adjusted fit.

Accordingto Table 3, only portfolio flows (upper right panel) show
significant effects from quantitative easing. In this case, a USD one
billion balance sheet expansion leads to additional portfolio flows
into the Brazilian banking sector in the order of USD 0.003 billion.
This corresponds to additional flows in the range of USD 10 billion
to 12 billion, or 83% of the USA portfolio flows to the Brazilian bank-
ing sector over the period.

Table 4 shows that USA investment in Brazilian banks’ debt (up-
perright panel) and, in particular, debtissued abroad (lower right
panel) respond to quantitative easing. Each USD one billion balance
sheet expansion is responsible for additional USD 0.002 billion of
flowsinto debtand USD 0.001 billion of flows into debtissued abroad
by Brazilian banks. This corresponds, respectively, to USD 7 billion
and USD 3 billion, or 50% of USA flows into bank debt and 73% of
USA flows into bank debt issued abroad. The effects of quantitative
easing on portfolio equity (upper left panel) and debt issued in the
country (lower left panel) are not significant.

5.1.3 Extended Regressions: Economy-wide

Table 5 and 6 summarizes the results. The common features of the
regressions are broadly in line with the corresponding baseline re-
gressions. That is, we observe lower QE coefficients once including

?  To check for robustness, Table 5 and 6 show the same regressions but with
own lag of USA capital flows and control for capital flow taxes.
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the proxy variable, generally significant proxy variables when in-
cluded, gains in the adjusted fit of including the proxy variable,
marginal gains if any from including other variables and signifi-
cant crisis effects.

One common feature present onlyin the extended regression is
that sometimes the sum of the effect of all quantitative easing epi-
sodes is significant even if some of them do not appear significant
individually, whichis possible given the correlation between the dif-
ferent parameter estimates. Another feature is that, relative to the
estimated effects from the baseline regressions, the sum of the ef-
fectsin the extended regression is of similar scale (except for affili-
ated enterprise loans, which is larger in the extended regression).

Table 5showsresults foraggregated flows. Thereisrobust evidence
that total flows are affected by QE2 (around USD 26 billion of accu-
mulated additional effect, 46% of the flows in the period) and some
evidencethattheyare affected by QE3 (around USD 16 billion effect,
42% of the flows). There is some evidence across specifications that
portfolio flows are affected by QE1 (around USD 22 billion). Thereis
some evidence that foreign direct investment by the USAis affected
by QE3, and that credit flows respond to QE2.1

Table 6 explores flowsin detail. Contrarytothe baseline, for direct
investment, both equity capital and affiliated enterprise loans are
affected by QE3." Again, in contrast with the baseline, the behavior
of USA investors on foreign equity markets and debt issued abroad
responds to QE2 (around USD 8 billion and USD 2.5 billion, respec-
tively, or 300% and 50% of the corresponding USA flows). Similarly
tothe baseline, portfolio debt and portfolio debt issued abroad are
affected by QE1 (around USD 14 and 4.5 billion, respectively, or 75%
and 115% of the flows) and by QE3 (around USD 14.5 billion and USD
7 billion, respectively, or 57% and 83% of the USA flows in the peri-
od of the policy).

Result is different when including additional controls (Table 5), in which
case total flows and portfolio flows show a substantially larger effect from
QE3, and FDI and credit flows are no longer affected. Results from Table
A.5 also suggest significant negative effects of capital flow taxes on portfo-
lio flows, and the order of magnitude is similar to the overall effect of QE
policies, whichis a bit surprising given the likely bias of the tax coefficient.
Most of the tax effect comes from portfolio debt flows (Table 6).

Yet, the result is not robust to the inclusion of additional controls (Table
A.2).
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5.1.4 Extended Regressions: Banking Sector

The common features of the banking sector extended regressions
(Tables 7and 8) are broadlyin line with the corresponding baseline
regressions. In the Annex, we show thisis also the case when includ-
ing own lag of USA capital flows and capital flow taxes as controls
(Tables 7 and 8). That is, we observe lower QE coefficients once in-
cluding the proxy variable, some significant proxy variables when
included, gains in the adjusted fit of including the proxy variable,
and generally significant crisis effects.

Table 7 shows aggregate flows to the banking sector. Contrary to
the baseline regression, total flows are now affected. Portfolio flows
to the banking sector respond mostly to QE1 (around USD 7 billion
or 108% of the flows). Results are similar when adding capital flow
tax and own lag as controls.

Table 8 shows further details. Portfolio equity and portfolio debt
issued abroad by Brazilian banks are affected by QE2 (around USD
2and 0.7 billion, respectively, or 80% and 100% of the correspond-
ing flows). Portfolio debtis affected by QE1 (around USD 3 billion or
65% or the flow). However, the proxyvariableis notsignificant for the
portfolio debt regressions. Results are again broadly similar when
adding capital flow tax and own lag as controls.

5.2 Global Dataset

Table 9 shows the results for the TIC-IFS dataset. The columnsin the
table follow the same structure as before, except for column (4) that
reports the regression with heterogeneous coefficients for each
countryin the sample.

Since TIC and IFS data do not allow for deducing ROW flows with a
consistent methodology, we consider a variation of our main meth-
od.”?We use total capital flows (TOT) from the IFSasa candidate proxy
variable. This candidate is regressed on quantitative easing policy
(onacountry-by-countrybasis) and the residual from this first stage
regression is used as the actual proxy variable in the regressions.
Of course, this introduces a possible generated regressor bias. We

2" We tried just subtracting TIC from IFS but the coefficient on the implied
ROW flows is negative, which is counterintuitive and suggests a problem.
With our procedure, the total flow (TOT) proxy has the expected positive
sign.
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bootstrapped the first stage regression and the difference in the re-
sultsisinthe order of magnitude of numerical errors,and are there-
fore dismissed in the following.

Resultssuggest that quantitative easing affects USAflows to emerg-
ing markets. Including the proxy variable lowers the estimated ef-
fect, whichis consistent with an upward bias from omitted variables.
The effect of quantitative easing on global portfolio flows range from
USD 111 billion to USD 130 billion, and this represents from 55% to
65% of USA flows to emerging markets in the sample. Indeed, it is
a bit surprising (and reassuring) that the percentage figure is so
close to the corresponding Brazilian result given the very different
dataset and the adjustments to the methodology. In contrast with
theresults using Brazilian data, most of the effect comes from port-
folio equity flows, and debt flow effects are actually not significant.
Results are robust to the inclusion of controls for differences in the
environment of USA and other advanced economies that may origi-
nate capital flows to emerging markets, including differences in re-
turn and economic activity. Results are also robust to allowing for
heterogeneous coefficients in recipients economies.

6. CONCLUSION

Thereisrobust evidence that quantitative easing policies by the Fed-
eral Reserve cause portfolio rebalancing by USA investors towards
foreign assetsin emerging market economies. These effects are on
top of any effects such polices might have through global or local
conditions, since they are controlled for in the regressions.
According to our main dataset, which focuses on capital flows to
Brazil, the effects are concentrated into portfolio assets, particu-
larly debt, both for economy-wide and banking sector flows. This is
consistent, for example, with these assets being closer substitutesto
long-term USA treasuries. There is less evidence of effects on direct
investment and credit flows, except for extended regressions parti-
tioning quantitative easing into different policyrounds. The magni-
tudesare economicallysignificantand correspond tosizable shares
of the accumulated USA flows during the policy period. Additional
flows directed at the banking sector in response to the policy are a
quarter of the economy-wide flows. This is consistent with the view
that market-based instruments are more important than banks in
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the direct cross-border transmission in these particular events of
quantitative easing. The recent reversal of fortunes of economies
employinglarge-scale quantitative easing measuresand economies
receiving the resulting capital flows shows that portfolio rebalance
mechanismsoperating during such periodsinvolve significantrisks.

Regardingthe global dataset, thereisalso evidence that quantita-
tive easing causes portfoliorebalancing to emerging market econo-
mies. In contrast to the result for Brazil, most of the effect seems to
be concentrated on equityflows. The magnitudes are economically
significant as well, with up to 65% of total USA portfolio flows to the
countries in our sample accounted for by quantitative easing. This
issurprisinglysimilarto the 54% figure for total flows to Brazil. That
is, even though flows are small relative to the overall balance sheet
expansion in the USA, they are considerably large relative to the re-
cipient economies.

Theresults obtained with our methodologyare uniquelyinforma-
tive to the portfolio balance channel of unconventional policies due
to the use of a proper counterfactual for USA-based investor behav-
ior. By construction, our methodologyisolates the effect of quanti-
tative easing affecting exclusively the USAinvestor, that is, an effect
on top of any factor that also affects global investors. It is natural to
interpret such effectasresulting from portfolio rebalancing under
theassumption that operationalization of USAunconventional mon-
etary policies affects disproportionally the portfolio and wealth of
USAbased investors and financial intermediaries. Further work us-
ing similar data may consider other estimation strategies, such as
system methods or the inclusion of several of the available proxiesin
eachregression. The strategy proposed hereisrelevant for other ju-
risdictionsifdataisavailable, asmaybe the case for other economies
that closely monitor capital flows for historical or other reasons. Af-
tertheaccumulation of pertinent data, it applies to recent episodes
of quantitative easing in the euro areaand Japan. More generally, it
appliestoany central bank accumulating unconventionalassetsinits
balance sheetand for which bilateral capital flows dataare available.
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ANNEX

Thefollowingtables reportadditional results for Brazil’s capital flow
dataset. The tables here follow the same structure as Tables 5-8. The
onlydifferenceisthatwe nowinclude ownlagofthe dependentvaria-
bleas control, aswellasdummyvariables representing the duration
of the capital flow taxes on debt flow, equity flows except American
depositaryreceipts (ADR) and ADR flows. To facilitate cross-referen-
cing with the tables in the main text, we number the tables from he-
reon as A.5 to A.8. As mentioned in the results section of the main
text, results with the additional controls are broadly consistent with
the ones without such controls. Yet, some effects are no longer sig-
nificant, particularlyfor foreign directinvestment and credit flows.
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