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Abstract

In this paper we analyze how government bond prices and liquidity are affected by capital flows
to the sovereign debt market. Additionally, we explore whether these flows spill over to the
exchange rate market. To tackle endogeneity concerns, we construct a measure of information-
free capital flows implied by mechanical rebalancings (FIR) from the largest local-currency
government-debt index for emerging countries. We find that FIR is positively associated with
the returns on government bonds and with the depth of the sovereign debt market in the
aftermath of the rebalancings. These capital flows also impact on the exchange rate market:

larger inflows (outflows) are associated to larger currency appreciations (depreciations).
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1 Introduction

How do information-free international capital flows affect sovereign debt markets? Economic theory
does not provide an unequivocal answer to this question. On the one hand, under the expectation
hypothesis of the term structure of interest rates, changes in sovereign bond prices should only
reflect changes in the expected default losses.! Thus, uninformative international capital flows
should not affect sovereign debt prices. On the other hand, the preferred-habitat view of the term
structure of interest rates predicts that changes in the demand for sovereign bonds may affect
their prices.” Despite these stark theoretical predictions, there is little empirical evidence on the

subject. In this paper we fill this gap by studying how international capital flows affect sovereign

debt markets and to what extent these flows spill over to the exchange rate market.?

Understanding how capital flows affect sovereign debt markets is relevant for at least two rea-
sons. First, sovereign debt markets are central to the macroeconomy of a country. Not only changes
in the price and liquidity of sovereign debt securities affect the cost of financing for governments
but they can also impact the extension of credit by financial institutions.” Second, international
capital flows directed to sovereign debt markets have grown importantly in the last decade. Figure
1 depicts the cumulative gross inflows to emerging markets divided by the type of assets in both
absolute and relative terms. Portfolio debt flows have overtaken portfolio equity flows in impor-
tance in the last decade, and their median growth rate has been higher than the growth of foreign

direct investment inflows.”

In spite of its relevance, there has been little evidence on the relationship between capital flows

'Since in our paper we focus in emerging markets, we are adapting the notion of the expectation hypothesis of the
term structure of interest rates for this type of countries. See for instance Broner et al. (2013).

2See for example Vayanos and Vila (2009) and Greenwood and Vayanos (2010).

3Since this paper is concerned with sovereign debt markets, we use the term international capital flows to refer to
net purchases of government debt securities by foreigners.

4See among others Adelino et al. (2017) for evidence on how changes in the cost of financing for governments
affect economic activity. There is also a large literature on the relationship between sovereign debt and financial
institutions. A theoretical contribution on this relationship is provided by Gennaioli et al. (2014). There are plenty
of empirical studies on this topic such as Acharya et al. (2014), Becker and Ivashina (2014), Altavilla et al. (2015),
and Williams (2017).

®Portfolio debt gross inflows include capital flows going to both government and private debt. However, in emerging
markets government debt is a much more important and liquid market than the one for private debt securities. See
for instance Avdjiev et al. (2017).



and sovereign debt markets. This can be attributed in large part to the difficulty in testing this
relationship empirically since capital flows, sovereign debt prices and the economic conditions of a
country are jointly determined. For instance, when the economic conditions of a country improve,
this is likely to increase the foreign demand for government debt while at the same time reducing
the probability of default of that country. In this case, one would observe capital inflows to the
sovereign debt market and an increase in sovereign debt prices. However, this correlation between

capital flows and sovereign debt prices would not imply any causal relationship.

The main contribution of this paper is to provide a novel identification strategy to tackle this
endogeneity concern. We use monthly index rebalancings in a major local currency sovereign debt
market index constructed by J.P. Morgan for emerging markets. This index has a noticeable feature
that is crucial for our identification strategy: the relative importance - i.e., the benchmark weight -
of any single country can not exceed 10% of the index at the beginning of each month. This induces
important monthly rebalancings for a purely mechanical reason. For instance, if a country that at
the beginning of a month is at the 10% cap overperforms the rest of the countries in the index,
its benchmark weight at the end of the month will exceed 10%. As the rule establishes that no
country can go above the aforementioned threshold, at the beginning of the subsequent month its
weight in the index will be brought back to 10%. Moreover, as weights have to sum to 100%, the
weights of the other countries in the index will also be adjusted. This index is also the most widely
used benchmark by mutual funds that invest in sovereign debt in emerging markets. These funds
tend not to deviate too much from the composition of their benchmark index in order to have a low
tracking error.® Therefore, any rebalancing of the index is closely matched by a rebalancing in the
portfolio of these funds. This feature, along with the mechanical rebalancings due to the 10% cap

rule, potentially trigger information-free capital flows across countries at the end of each month.

To construct a measure of these information-free flows, we multiply the mechanical changes in
benchmark weights and the amount of assets under management benchmarked against this index,
normalized by the size of the market of each country. We call this measure “Flows Implied by

the Rebalancings” (FIR). We use FIR to estimate the impact of information-free capital flows on

SRaddatz et al. (2017) document this fact at the international level for both equity and bond funds.



sovereign debt markets - using bond level data on prices and bid-ask spread - and exchange rates.

We show that FIR is positively associated with both cumulative returns and changes in the
liquidity of sovereign debt securities around the rebalancing dates. Moreover, these flows spill over
to the exchange rate market. Figure 2 shows an illustration of our main results. Around the day
of the rebalancing there is a clear divergence in the cumulative returns of sovereign debt prices for
the most positive and negative FIRs. While more short-lived, something similar happens for the
cumulative percentage change in the bid-ask spreads of sovereign bonds. This divergence is also
present for the exchange rate. In our main analysis we show systematically these effects, and we
show that they are quantitatively important, and consistent with episodes of large capital flows to
the sovereign debt market. Importantly, we show that in the days prior to the rebalancing, the
relationship between FIR and prices, liquidity and the exchange rate is very close zero, and only
becomes statistically significant after the rebalancing dates. This lends important support to our

identification strategy.

We contribute to several different strands of literature. First, we contribute to a large literature
on how demand shocks affect financial markets. This literature has mostly focused on equity
markets at both the domestic or international level.” To our knowledge this is the first effort to
understand the systematic effect of demand shocks on sovereign debt markets in a large cross-
section of countries during several years. More broadly, we also contribute to a large literature on
the aggregate effects of institutional investors.® We effectively provide evidence that institutional

investors in sovereign debt markets affect assets prices through their rebalancings.

Moreover, this paper is broadly related to the empirical literature studying the determinants of
government bond yields. There have been several articles analyzing which factors (global and local)

affect government bond yields, and thus, their prices. The literature is mostly divided into studies

"There is a long standing literature on how index redefinitions affect stock returns, pricing, and liquidity. See among
others Harris and Gurel (1986), Shleifer (1986), Chen et al. (2004), Barberis et al. (2005), Greenwood (2005), Hau
et al. (2010), Hau (2011), Claessens and Yafeh (2013), Vayanos and Woolley (2013), Chang et al. (2014), Raddatz
et al. (2017).

8See among others Broner et al. (2006), Jotikasthira et al. (2012), Levy-Yeyati and Williams (2012) and Raddatz
and Schmukler (2012).



focusing on emerging and advanced economies.” More closely related to ours, there have been some
studies focusing on how changes in the foreign investor base of government debt affect government
bond yields. For instance, Arslanalp and Poghosyan (2016) show that positive (negative) changes
in the foreign investor base decrease (increase) government bond yields for advanced economies.'’
For emerging economies, there are a number of articles with evidence in the same direction, with
a somewhat stronger effect.'’ Our contribution to this literature is to provide plaussibly causal

evidence that capital inflows (outflows) increase (decrease) sovereign debt prices, with a novel

identification strategy.

We also contribute to the literature on how capital flows affect market liquidity. Economic
theory offers very different predictions: on the one hand, foreign investors may deepen the market
by increasing the probability for market makers and local investors of executing their orders; on the
other hand, they might withdraw liquidity if their presence increases the volatility of the market
and generates order imbalances. Also the empirical evidence regarding this topic is mixed.'”? We
present evidence that capital inflows (outflows) improve (deteriorate), at least temporarily, liquidity
in sovereign debt markets. Additionally, we contribute to the literature studying how flows from
other asset markets affect the exchange rate market.'®> We show that flows from the sovereign debt

market are transmitted to the exchange rate market.

More broadly, this paper contributes to the literature studying whether capital flows are expan-
sionary or contractionary. There are several studies analyzing whether capital inflows lead to higher
credit growth and an increase in economic activity.'* Most of these studies have problems address-

ing endogeneity issues, since capital flows are almost always related to local economic conditions.

9See for example Gonzalez-Rozada and Yeyati (2008) for evidence on emerging markets. For advanced economies,
the European Sovereign Debt Crisis started a number of papers in this topic. See for example Afonso et al. (2015)
and the references therein.

10See Warnock and Warnock (2009) for similar evidence on the United States.

'See among others Peiris (2013) and Erba et al. (2013).

128ee Vagias and Van Dijk (2011) for a detailed literature review on theory and evidence on this topic.

13See Hau et al. (2010) and references therein.

MFor instance, Mendoza and Terrones (2012) find that credit booms are positively correlated with net capital inflows.
Calderon and Kubota (2012) suggest that private capital inflows are good predictors of credit booms. In a more
granular approach, Lane and McQuade (2014) argue that only net debt inflows generate domestic credit growth
in European countries. In a related theoretical and empirical work, Blanchard et al. (2015) find that only equity
inflows are correlated to credit expansions.



In this paper we show that capital flows to sovereign debt markets - even when information-free
and purely driven by mechanical rebalancings - increase bond prices and liquidity. This evidence
supports the hypothesis according to which capital flows are expansionary, at least in emerging

countries.

The rest of the paper is structured as follows. Section 2 presents our empirical strategy based
on index rebalancings. Section 3 details the data, results and robustness tests. Section 4 discusses

the potential implication of our results. Section 5 concludes.

2 Index Rebalancings and Empirical Strategy

2.1 J.P. Morgan Government Bond Index EM Global Diversified

Our empirical strategy relies on the use of the most important local currency government debt
index in emerging markets.'® This index is constructed by J.P. Morgan and is named Government
Bond Index EM Global Diversified (from here onward GBI-EM Global Diversified). The GBI-EM
Global Diversified is part of the GBI-EM family of indexes. These indexes are constructed using a
bottom-up approach and consist of local currency government debt securities in emerging markets.
J.P. Morgan decides which countries are included in each of the indexes of the family, and then
decides which securities of each country are part of each index. After this, they construct the
benchmark weight (w5). This is the relative importance of each country in an index. In most
of the indexes of the GBI-EM family, this is simply the total market capitalization of securities
from country c at time t - all of these indexes are rebalanced on a monthly frequency - included

in benchmark B, divided by the total market capitalization of all securities included in benchmark

B'lﬁ

In this paper, we use the rebalancings of the GBI-EM Global diversified to identify information-

free flows to sovereign debt markets. We focus on this index for two different reasons. First, this

151n this paper we use the terms index and benchmark interchangeably.
16Before October 2013, the rebalancing took part the first weekday of each month. After this date, it takes place on
the last weekday of each month.



is the most important index for emerging markets sovereign debt in local currency. The assets
under management benchmarked against this index as of the end of 2016 were 186 billions dollars,
compared to only 20 billions dollars for the rest of the indexes in the GBI-EM family of indexes.'”
Second, the GBI-EM Global Diversified has limits to the benchmark weight established to preserve
the diversification of the index. Countries in this index cannot have a benchmark weight higher
than 10%. This generates important periodical rebalancings at the monthly level that can are in

principle uninformative and unrelated to the economic conditions in a given country.'®

We use such rebalancings alongside a documented feature of mutual funds largely documented
by the finance literature: most international mutual funds track their performance against this
type of benchmark indexes. A large portion of these funds have portfolios that closely resemble the
composition of the benchmark index that they declare to follow.'” Since these funds do not want
to move away from their benchmark index, the monthly rebalancings potentially create capital
flows across countries. Exploiting these features of the GBI-EM Global Diversified, we construct a

measure to capture this notion of implied capital flows across countries.

2.2 Flows Implied by the Rebalancings (FIR)

To construct our measure we start from the following identity that captures the relation between

benchmark weights and capital flows by international mutual funds:

Fiet = wiet Fiy + Ay (wict —wlf ) ) (1)

where Fj. is the net flow (in dollars) from fund ¢ in country ¢ at time t. w; is the portfolio weight

the fund decides to have in that country at time ¢, Ay = RjpAji—q is the value of the fund’s assets

"The assets benchmarked to the Barclays Emerging Markets Local Currency Government Index and the Citi Emerg-
ing Markets Government Debt Index are estimated to be much smaller than the ones benchmarked against the J.P.
Morgan GBI-EM Global Diversified.

8This is one of the reasons we do not focus on EMBI, which is the most important foreign currency government debt
index for emerging markets. This index does not have any limit on benchmark weights, and the rebalancings for
most of the countries are relatively small.

198ee Cremers and Petajisto (2009) for evidence on the U.S. equity mutual fund industry. Cremers et al. (2016) and
Raddatz et al. (2017) document this pattern at the international level.



at the beginning of time ¢, and w2/ is the fund’s buy-and-hold weight in that country resulting

ict
from movements in total and relative returns. Fj; is the net flow (in dollars) to fund i at time ¢,

also known as injections or redemptions.

We make three simplifying assumptions. First, we assume that F;; = 0 since we look at very

short windows of time around each rebalancing. Second, we assume that all international mutual

funds act like passive funds and thus w;.; = w2, and w2 = wﬁgH P While extreme, we base this
assumption on the documented feature that a large portion of mutual funds act as passive funds.
Third, we assume A; = A for simplicity since it is difficult to get aggregate data on A;;. We sum
across funds and normalize by market size to get our measure of flows implied by the rebalancings

(FIR), that is therefore given by the following equation:

At)\ct

FIRCt — m, (2)

where A\t = (w5, —wﬁfl ’B) is the reallocation implied by the rebalancings. A; is the total amount of
dollars that are benchmarked against the GBI-EM Global Diversified, and MV_;_; is the previous
period market value of government debt securities in local currency (i.e. the size of the market).
Intuitively, our measure captures the implied dollars that should enter or leave a country, at the

time of each rebalancing, as a percentage of market size.

Figure 3 shows the distribution of FIR across countries. There are two things to notice from
this picture. First, altough most of the rebalancings are small in size, some of them can be quite
large, as there many implied rebalancings that in absolute value can be between 2 and 6 percent
of the market value of a given country (left panel). Furthermore, most of the countries have an
average FIR centered around 0, implying that FIR is not persistently positive or negative within

each country.”’

20In our database we drop the months of big rebalancing events in the J.P. Morgan GBI-EM Index such as the
upgrade of Colombia, Nigeria and Romania, and the downgrade of Nigeria. This rebalancings are usually announced
in the middle of the month, and generate large prices effects around these announcements. An example of this
is documented for Colombia in Williams (2017). Since our identification strategy relies on the fact that all the
rebalancings are done at month end, we drop these episodes.



2.3 Empirical Strategy

We exploit our FIR measure alongside with the fact that the rebalancings are effective at the

end/beginning of each month, and we estimate the following specification:

ijz'ct =0t + BFIRc + ¢ Xjet + Ejet, (3)

where ijz»ct = Yjct,d+= — Yjet,d—5 is the change in the log of our dependent variable of interest for
bond j, from country ¢, in month ¢. The cumulative log change is measured over an interval that
goes from 5 days prior to the rebalancing date, d, to z days after it. In our main specifications,
z = [3,5,7], since we look at the cumulative log change of y - that is either the price or the spread of
bonds - 3, 5 and 7 days after the rebalancing. 6; are time fixed effects indicating the month of each
rebalancing, FIR. is our measure of information-free capital flows, X is a vector of potential
controls at the bond-time level such as life to maturity, and € is the error term.’! We also analyze
whether these uninformative capital flows spill over to the exchange rate market. In that case since

we only have country level data our specification collapses to

Ayé‘:t == et + ,BFIRct + 8ct (4)

where y. is the log of the exchange rate measured as dollars per local currency, and thus an upward
(downward) movement signals a depreciation (appreciation). In both specifications, 5 captures how
the flows implied by the rebalancings affect the cross section of returns in the sovereign debt market
and in the exchange rate one. Additionally, we look at how it affects the cross section of changes

in liquidity for governemnt bonds.

A key part of our identification is the time dimension. If it is true that the flows implied

by the rebalancings do not correlate with some country-specific unobservables that also affect

21'We have only 16 countries in our sample and thus we cannot use clusters at the country level, which would be
the ideal clustering for this specification. In the individual bond specification we cluster at the country-time to
maturity level. Time to maturity is a dummy indicating whether a bond is maturing in 1 to 3, 3 to 5, 5 to 7, 7 to
10, or more than 10 years. In the exchange rate specification we use robust standard errors.



prices, liquidity and exchange rates - thus being purely information-free and not driven by the
macroeconomic conditions of a country - then FIR should not be associated to changes in the
three variables of interest in the days immediately prior to the rebalancing. So, we perform a sort
of placebo test alongside our main results and we look at how our dependent variables correlate
with FIR in a day by day basis, before and after the rebalancing dates. Under our indentification
strategy we should observe that this relationship becomes significantly important only in the days
strictly equal or after the rebalancing dates. Moreover, these tests do not only confirm the goodness
of our measure as a measure of rebalancing-driven information-free flows, but also provide evidence
of the aforementioned fact that international mutual funds do not want to deviate far away from
the benchmark weights, thus rebalancing their portfolios contemporaneously to the rebalancings of

the index.

3 Data and Results

3.1 Data

The dataset used to conduct the empirical analysis is obtained combining information from multiple
data sources: firstly, we obtain monthly data on benchmark weights and rebalancing events from
the “Index Composition and Statistics” reports published on the J.P. Morgan Markets’ website,
from which we also get the value of the assets benchmarked against the Government Bond Index
EM Global Diversified; then, the list of ISIN of sovereign debt bonds issued in any of the countries
included in the Index come from Bloomberg; finally, static data on bonds, as well as daily data on

both bonds and exchange rates relative to the countries in the sample are from Datastream.

Starting from the reports on Index Composition - where J.P. Morgan conveys information
on benchmark weights and market capitalization for each of the country in the GBI EM Global
Diversified - we construct a dataset containing the time-series - from September 2009 to March
2016 - of the weights assigned to each of the 16 emerging countries that are included in the Index,

namely: Brazil, Chile, Colombia, Hungary, Indonesia, Malaysia, Mexico, Nigeria, Peru, Philippines,

10



Poland, Romania, Russia, South Africa, Thailand and Turkey. After merging this information with
the data on the value of the assets benchmarked to the Index, we use the methodology described
in the previous section to calculate the monthly, country-specific, time-series of Flows Implied by

Rebalancing (FIR), that is, our main independent variable.

For each of country in the Index, we search Bloomberg to collect the ISIN of all the bonds issued
before or during the sample period. Starting from the list of ISIN, we download from Datastream the
static information relative to each bond, that is, the issuance and the maturity dates, the issuance
price, the currency, the issuer type and the bond type. We use such information to identify all
sovereign debt straight bonds in local currency with at least one year of life to maturity at issuance.

For these bonds, we then collect the time-series of bid, ask and mid prices.

As regards prices, Datastream provides two distinct ask, bid and mid quotes: the Thomson
Reuters Composite price and the Thomson Reuters Pricing Service (TRPS) one. While the first
is an average price from all the available key market contributors, the second one is the price as
evaluated by the Fixed Income Pricing Service team at Thomson Reuters.?” To summarize the
information conveyed by each of the two sources in a single variable, we compute the average
between the daily Composite and TRPS mid-prices and we label this variable “Price”. Similarly,
after computing the absolute spread as the difference between the ask and the bid quote, for each of
the two price sources, and after replacing with missing all those observations with negative absolute
bid-ask spread or with relative spread larger than 20%, we take the average between the TRPS
and the Composite absolute spread and we define it as our “Spread”, that is, our measure of the

liquidity of the sovereign debt markets.

Starting from this panel containing for each bond a time-series of prices and bid-ask spreads, we
compute cumulative returns around each rebalancing date, i.e. d, by taking the difference between

the log of Price in d — 5, that is, five days before the rebalancing date, and the log of Price z days

22The composite price is exactly equal to the average quote when contributors are 1 or 2. With 3 contributors,
the contributor with the most extreme quote is excluded and the composite price equals the average between the
two remaining quotes. Finally, when there are more than 4 contributors, the highest and the lowest quotes are
excluded before calculating the average one. As regards TRPS prices, these are provided daily by the Reuters
Evaluated Pricing Service through evaluation models combining bond characteristics, pricing models and real-time
dealer quotes, electronically obtained from market contributors.

11



after the rebalancing date.’® Similarly, we measure the percentage change in the liquidity of the
market z days after the rebalancing as the difference in the log of Spread in d+z and d—5. To clean
our dataset, we finally exclude from the analysis: i) bonds with more than 90% of zero-changes in
the price from one day to the subsequent one since these are mainly bonds that were never traded;
ii) bonds maturing in less than one year, since these are also excluded from the Index; iii) bonds

traded after the maturity date.

As a result, we end up with a panel containing data on 623 bonds issued by the governments
of 15 countries and around 19K bond-month specific observations. In particular, the final dataset
has the following structure: for each of the bond in the sample, we have, for each rebalancing date,
many variables each of them equal to the change in the log of the price (or the spread) between
d —5 and d + z where z € [—4;+9] is the number of trading days after (or before, if negative) the
rebalancing date, d. The summary statistics relative to the bonds in our sample are reported in
Panel A of Table 1, as well as in Panel A of Table 2, where means are computed for each of the 15

countries in the sample, separately.?*

Finally, we retrieve from Datastream also the time-series of daily exchange rates, for each of
the 16 countries in the sample. The exchange rate is the amount of local currency needed to buy a
US dollar, so that a decrease in the exchange rate reflects an appreciation of the local currency. As
with the price information, we define the log change in the exchange rate z days after (or before)
the rebalancing as the difference between the log of the exchange rate in day d + z and the one in
d — 5. Summary statistics on exchange rates, as well as on Market capitalization and FIR - that

also vary at the country level - are reported in Panel B of Table 1 and Table 2.

Finally, we exclude from the analysis those months in which there were extremely large rebal-
ancing events, as for instance the upgrades of Colombia, Nigeria and Romania, and the downgrade

of Nigeria.?” Indeed, when rebalancings are particularly relevant, J.P. Morgan already announces

2The rebalancing date in a given month coincides with the last trading day of the month until October 2013 and
the first day of the subsequent month afterwards.

24n the regressions on Price and Spread, we only have 15 of the 16 countries in the Index since we could not get
daily prices for Chilean bonds.

25Gimilarly, we exclude the top and the bottom 1% in the distribution of FIR.

12



them in the middle of the month, or even before, and - given our identification strategy - we only
focus on cases in which the rebalancing takes place at the end of the month and is contemporaneous

to the announcement made by J.P. Morgan.

3.2 Main Results

Table 3 presents our main results for sovereign bond prices. Columns 1 to 3 (with time fixed effects)
show that FIR is positively associated with the cross section of cumulative returns of government
bond prices, and this is statistically significant at the 1 percent level. We start by estimating this
relationship for cumulative returns from d — 5 to d + 3 (Column 1) and then we extend it to d + 5
(Column 2) and d 4+ 7 (Column 3). In all of these cases, the coefficient is relatively stable, and is
statistically significant even 7 days after the day of the rebalancing. The results are very similar
when we control for the years to maturity of the bonds in the sample (Columns 4 to 6), and when
we include country fixed effects (Columns 7 to 9), thus showing that FIR not only explains the

across-country variation of returns, but also the within-country one.

Quantitatively, these results in line with some of the big episodes of rebalancings in the J.P.
Morgan GBI-EM Global Diversified. A one standard deviation increase in FIR (increasing FIR by
0.875 percentage points) leads to an average increase in sovereign debt prices of 8 basis points in
the symmetrical window from d — 5 to d + 5. While this number seems low, it is consistent with
large episodes of rebalancings, as for instance the inclusion of five colombian treasury securities
in March 2014. The estimated FIR for that episode was around 22.3 percent.’® Multiplying this
number by the coefficient in Table 3, Column 2, we have an estimated average cumulative return of
2 percent. Actually, the average cumulative returns for sovereign bonds in the local currency bond
market in Colombia was 2.2 percent for the window from d — 5 to d + 5.2” Thus, our estimations
are consistent with this big rebalancing episodes and can be quantitatively important for different

countries.

26For this estimated FIR we take the average of the market value before and after the rebalancing because of the
large differences in market value after the inclusion of the colombian sovereign bonds in the index.
2"For more details on this inclusion episode, see Williams (2017).
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To estimate the impact of information-free flows on liquidity, we perform an analogous esti-
mation using as our variable of interest the cumulative change in the log of the bid-ask spread of
sovereign bonds (Table 4). FIR is negatively associated with the cumulative percentage changes in
the bid-ask spread, thus showing that information-free flows are positively associated with sovereign
debt liquidity in the cross section (Column 1). This result, however, is statistically significant only
in our shorter window. This suggests that the effect on liquidity is more transitory than the one
for prices. As regards the magnitude of the estimated coefficient, a one standard deviation increase
in FIR leads to a decrease of 1.02 percentage points in the bid-ask spread, thus meaning that a
large event as the inclusion of the Colombian bonds in 2014 would produce a decrease in the spread

approximately equal to 25 percentage points.

Since our measure FIR captures uninformed capital flows to the local currency sovereign debt
market, we are also interested on the potential spillovers to the exchange rate market. If an
international mutual fund has to direct capital inflows (outflows) to the this sovereign debt market
as a consequence of the rebalancings, it might need to buy (sell) local currency in exchange for
foreign currency (more commonly U.S. dollars). Therefore, our FIR measure might also predict
the cross section of returns in the exchange rate market. Our results in Table 5 confirm this
hypothesis. In this table we regress the cumulative returns of the exchange rate (in local currency
per U.S. dollar) on FIR. We show that FIR is negatively associated with the cumulative returns
in the exchange rate.”® The coefficients are stable across the different windows used (Columns 1
to 3), when we add country fixed effects (Columns 4 to 6), and when we cluster standard errors at
the country-year level. Furthermore, the results are quantitatively more important than those for
sovereign bond prices. A one standard deviation increase in FIR is associated with an appreciation
of 32 basis points in the exchange rate, consistently with the higher volatility in the exchange rate

market compared to the sovereign debt market.

28 As our measure of exchange rate is in local currency per U.S. dollar an increase in it signals a depreciation and a
decrease in the measure shows an appreciation of the currency.

14



3.3 Placebo Tests

Our identification relies on two main hypothesis: i) international mutual funds do not want to
deviate far away from the benchmark they track and thus rebalance their portfolio when the index
do so; ii) our measure of information-free capital flows is actually capturing flows purely driven by
the mechanical rebalancings made by J.P. Morgan to comply with the 10% cap rule and are not
driven by the macroeconomic conditions of the countries in the index. To test whether these two
hypothesis hold in our dataset, we perform in this section a sort of placebo tests where we look
at how our dependent variables correlate with FIR in a day by day basis around the rebalancing
dates. Under our identification hypothesis, we should observe that this relationship only becomes
significant in the days following the rebalancings. Therefore, we regress FIR on the changes in
price, liqudiity and exchange rate from d — 4 to d + 4, where d is the rebalancing date. As long
as mutual funds following the index do not anticipate rebalancings and FIR is not systematically
correlated with unobservables at the country-month level that also affect our dependent variables,

we expect the coefficients from d — 4 to d to be not statistically different from zero.

Our results show that after the rebalancing there is an important increase in the relationship
between FIR and the cumulative returns of sovereign bonds (Table 6). The coefficient between d—4
and d is very close to zero in magnitude and not statistically significant. In d+ 1 we already observe
an increase in the coefficient which increases almost by four times, though it is not statistically
significant. from d + 2 to d + 4 the 8 coefficient keeps increasing and is always significant at the 1
percent confidence level. A very similar picture arises when we look at the results for the bid-ask
spread (Table 7). The § is statistically (and in magnitude) not different from zero before the date
of the rebalancing. This changes importantly both at d and afterwards when we observe an increase
in the absolute value of the coefficient. From d to d + 4, § is negative and statistically significant.
This implies that a higher FIR is associated with a higher liquidity in the sovereign debt market
after the rebalancing dates. For the exchange rate, the results are qualitatively similar (Table 8).
We have very low negative coefficients before d with some values significant at the 5 percent level.

But more importantly, from d onwards, the coefficient is much larger in absolute value, double in

15



size than the one before, and significant at the 1 percent level. These placebo tests lend important

support to our identification strategy.

3.4 Additional Results

We also conduct additional tests to further explore potential heterogeneity in our results. For
instance, we divide our sample into government bonds that are included in the J.P. Morgan GBI-
EM Global Diversified versus bonds that are not. Results for sovereign bond prices (Table 9,
Columns 1 to 6) show that the impact of FIR is larger both in quantities and statistical significance
for bonds that are part of the index. This result is not suprising, since the rebalancings affect these
bonds, and thus the higher reaction in prices. Our results are somewhat different for the liquidity
of these bonds (Table 10, Columns 1 to 6). In this case, a larger FIR is associated with a higher
liquidity, and this relationship is stronger for bonds that are not part of the index. This could be
due to the fact that bonds that are not in the index are usually less liquid (that is exactly the
reason why they are not included in the index). Thus, the effect of FIR on liquidity might be larger
and more long-lasting for bonds that are less liquid, while being only temporary for bonds already

characterized by a relatively small spread.

Furthermore, we analyze whether our results hold at the country-maturity level. We collapse
both our dependent variables for prices and liquidity at the country-time-to-maturity-level, where
time-to-maturity are dummies that indicate whether a bond is maturing in 1 to 3, 3 to 5, 5 to 7,
7 to 10 or more than 10 years. Both for sovereign bond prices and liquidity the results are very
similar to our main specification, showing that individual bonds in countries are not distorting our

coefficients (Tables 9 and 10, Columns 7 to 9).

Moreover, we analyze three additional dimensions of heterogeneity for our main specifications.
First, we look at the potential differences in negative and positive information-free capital flows, by
estimating the coefficient of FIR conditional on its sign. (Table 11, top panel). For both sovereign
debt prices and exchange rates, there does not seem to be an asymmetry as the coefficients are not

statistically different. Instead, for liquidity, only the inflows of capital seems to improve liquidity.
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Second, we divide our sample into three different time periods, 2009-2011, 2012-2014, 2015-2016
(Table 11, mid panel). The 8 for our three dependent variable is much stronger for the middle
and (somewhat) later period in our sample. This is consistent with two facts: first, international
mutual funds investing in local currency sovereign debt in emerging markets have become larger
in size; second, there has been a rise in passive funds, meaning more benchmarking. Third, we
split our sample of bonds according to their maturity into short-term (1 to 5 years of maturity),
medium-term (5 to 10 years of maturity) and long-term (more than 10 years of maturity (Table 11,
bottom panel). The effects from uninformed flows on prices appear to be stronger for long-term
government bonds, coherently with the fact the the price of bonds maturing in the short-term is
less volatile than the one of long-term bonds. Instead, the effects on liquidity are very similar for

the different maturities.

4 Implications

Our results show that capital inflows (outflows), even when uninformative, increase (decrease) the
prices of sovereign bonds, improve (decrease) the liquidity in the sovereign debt market, and also
appreciate (depreciate) the exchange rate. Given our identification strategy, we can only look at
a few days back or after the rebalancings (in our case 5 and 7). Thus, we only capture temporary
relationships that are also somewhat small due to our daily frequency. As a result, it is very difficult
to gauge the impact of these capital flows (through the sovereign debt market) on real economic
activity. However, our results, especially on sovereign debt prices and exchange rates, extend at
least to seven days after the rebalancings. In this section we discuss the potential implications of

these results, if these effects were to be permanent.

Both sovereign bond prices and the exchange rate are asset prices central to the macroeconomy.
The sovereign bond prices are inversely related to government bond yields. Thus, our results suggest
that capital flows might affect permanently (or at least for a reasonable amount time) the cost of
capital for governments in emerging markets. This might lead to a variation in the amount of

debt a government might want to issue, and may end up affecting government expenditure. In
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the end, one implication of the results in this paper is that even information-free capital flows to
the sovereign debt market can have important effects on the economic cycles in emerging markets

through government expenditures.

Even if the government did not react to the increase (decrease) of government bond yields due
to capital inflows (outflows), there could be other potential channels impacting the real economy.
For instance, the transmission mechanism could go through financial institutions. As capital flows
have an impact on the price of sovereign debt, they can affect the balance sheet of these institutions
as well. In emerging markets, these financial institutions, mainly banks, hold a sizable amount of
government bonds. As their price increase, and their balance sheet consequently improves, banks
may be able to increase their supply of credit, thus fostering economic activity (and vice versa, in
case of capital outflows). This valuation channel might be exacerbated by changes in the exchange
rate. As banks hold also a good amount of assets and liabilities denominated in foreign currency,
uninformed capital flows might have an impact on the health of the balance sheet through the

exchange rate as well.

Finally, the exchange rate (absent any intervention from the central bank or the government)
might have an effect on its own on the macroeconomy. As uninformed capital flows affect exchange
rates, they consequently have an impact on the competitiveness of the country and therefore on net
exports. When this channel is at work, information-free inflows (outflows) might decrease (increase)

economic activity.

5 Conclusion

This paper analyze the effect of information-free capital flows on the sovereign bond market in
emerging markets, and the spillovers to the exchange rate markets. Theoretically it is not clear
whether these flows should affect the prices and liquidity in these markets. To test this, we use
a novel identification strategy based on the index rebalancings of a major index of local currency

government debt in emerging markets. We construct a measure of the capital flows implied by these
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rebalancings (FIR) that is in principle uninformative and not driven by the economic conditions in

these emerging markets.

Our results show that FIR is positively related to both the returns and the liquidity in the
sovereign debt markets of emerging economies. Moreover, the effects of these uninformed capital
flows spill over to the exchange rate market. We show systematically these effects, which are
consistent with episodes of large capital flows in the sovereign debt market. More importantly,
we present evidence that in the days prior to the rebalancing, the relationship between FIR and
prices, liquidity and the exchange rate is very close to zero, and only becomes important after the
rebalancing dates, thus confirming the information-free nature of our measure of rebalancing-driven

flows.

As both the sovereign debt prices and exchange rate are central asset prices for the macroe-
conomy, our results suggest a broader impact of uninformed capital flows to the sovereign debt

market.
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Figure 1: Gross Liability Flows
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Note: This figure plots the cumulative gross liability flows to emerging markets, divided by the type of assets. The left panel presents the sum of all gross inflows to
emerging markets (in Billions of U.S. dollars). The right panel depicts the gross inflows as a percentage of GDP and is created by computing the cumulative flows over
GDP for each country and then averaging across countries in each year. The countries included in the sample are: Brazil, Chile, Colombia, Hungary, Indonesia, Mexico,
Peru, Philippines, Poland, Romania, Russia, South Africa, Thailand and Turkey.
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Figure 2: Price, Liquidity and FX around the Rebalancing date
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five days prior to the rebalancing date, for observations in the first and the last decile of the distribution of Flows Implied by the Rebalancing.
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Figure 3: Distribution of Flows Implied by Rebalancing
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Note: This figure depicts the distribution of FIR across countries. In the left panel, each bin in the histogram contains the number of month-specific observations, both
aggregate and by country, for which the FIR is included in the interval whose lower bound is on the x axis. The right panel shows the Kernel density estimate of the
country-specific distribution of the FIR measure.



Table 1: Summary Statistics

Panel A: Bond level summary statistics

Mean Sd Min Median Max
Alog(Price), -0.01 1.32 -11.6 0.00 10.2
Alog(Price), -0.03 1.50 -14.2 0.00 11.0
Alog(Price), -0.05 1.69 -18.3 0.00 11.9
Relative bid-ask Spread 0.01 0.01 0.0 0.00 0.2
Alog(Spread), -1.07 34.42 -624.6 0.00 552.5
Alog(Spread) -0.66 35.85 -583.5 0.00 621.7
Alog(Spread), -0.72 35.53 -579.4 0.00 621.7
Years to Maturity 8.64 7.32 1.0 6.28 50.4
Years of Life 4.73 3.39 0.0 4.09 22.6
Panel B: Country level summary statistics
FIR 0.05 0.87 -2.8 0.00 5.9
Alog(FX rate), 0.14 2.10 -6.4 -0.02 15.7
Alog(FX rate), 0.16 2.30 -6.0 -0.02 14.1
Alog(FX rate), 0.29 2.51 -10.7 -0.01 16.8
Total Market Value in US $ 63.79 54.12 1.1 52.74 261.9
Weight in the Index 7.35 3.38 0.2 9.60 10.0

Note: Alog(y), is the cumulative log change of y over an interval that goes from 5 days prior to the rebalancing date to z days after
it. The average of the relative bid-ask spread is computed in d — 5, that is, 5 days before the rebalancing. Statistics in Panel A are
calculated on the whole sample of bonds used in the main regressions on Price and Spread, that includes 15 of the 16 countries in the
Index. The statistics in Panel B are computed on the whole population of country, including Chile, that is not present in the bond-level

panel.
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Table 2: Summary Statistics by country

Panel A: Bond level summary statistics, by country

Brazil Colombia Hungary Indonesia Malaysia Mexico Nigeria Peru Pp}:illg: Poland Romania Russia S. Africa Thailand Turkey
Alog(Price), -0.30 -0.05 -0.01 -0.12 0.01 -0.09 -0.10 -0.21 0.11 -0.03 -0.01 0.05 -0.06 0.06 0.01
Alog(Price) -0.24 -0.03 0.06 -0.27 -0.01 0.04 -0.13 -0.28 0.10 -0.02 -0.04 0.00 -0.07 0.03 -0.03
Alog(Price), -0.20 -0.06 0.06 -0.39 -0.02 0.06 -0.29 -0.26 0.16 -0.02 -0.01 -0.05 -0.06 -0.02 -0.10
Relative bid-ask Spread 0.01 0.01 0.01 0.01 0.00 0.00 0.00 0.01 0.01 0.00 0.01 0.01 0.00 0.00 0.01
Alog(Spread), 0.66 -0.28 -3.07 0.73 -1.52 -0.62 4.49 -0.75 -2.39 2.39 -0.76 -1.48 -1.04 -2.05 -2.23
Alog(Spread)5 0.25 0.26 -2.62 3.11 0.42 2.01 0.81 -0.94 -2.28 0.54 -2.59 -1.08 -1.01 -2.50 -2.94
Alog(Spread)7 -0.06 -0.43 -3.81 2.72 0.97 -0.23 0.08 -1.52 -2.24 0.24 -1.67 1.81 -0.18 -2.42 -3.69
Years to Maturity 8.24 7.95 7.61 11.60 9.59 10.43 7.71 15.82 9.66 8.49 5.04 6.69 15.04 10.80 6.45
Years of Life 2.31 2.54 2.04 3.10 2.34 3.09 2.89 3.12 3.77 1.97 3.74 0.51 3.99 3.13 -0.88
Panel B: Country level summary statistics, by country
FIR 0.01 -0.23 -0.01 0.10 -0.03 -0.01 0.24 0.12 -0.02 -0.02 0.69 0.39 0.00 0.09 -0.00
Alog(FX rate), 0.33 0.04 0.45 0.48 -0.16 -0.05 0.26 0.07 -0.25 0.21 0.30 0.83 -0.13 0.02 0.26
Alog(FX rate), 0.27 0.03 0.39 0.47 -0.08 -0.02 0.36 0.04 -0.19 0.11 0.41 1.04 -0.04 0.09 0.18
Alog(FX rate), 0.38 -0.11 0.60 0.87 -0.03 0.18 0.75 0.01 -0.14 0.41 0.24 1.17 0.43 0.06 0.37
Total Market Value in US $ 201.28 29.51 32.76 51.19 67.56 135.61 11.66 10.09 2.73 100.85 13.67 40.18 74.90 47.29 59.68
Weight in the Index 10.00 4.83 6.34 9.20 9.98 10.00 1.82 1.91 0.47 10.00 2.12 7.13 9.96 8.49 9.88
Panel C: Average Number of bonds observed in each period, by years to maturity
1 to 3 years to maturity 1.56 3.39 4.48 6.11 8.27 4.09 1.25 1.89 11.52 3.23 2.78 7.30 2.02 10.28 4.27
3 to 5 years to maturity 1.34 2.94 2.97 3.47 6.31 3.48 1.38 1.45 9.58 3.61 1.73 4.23 1.80 6.50 2.98
5 to 7 years to maturity 1.02 1.88 1.92 2.77 4.80 1.75 0.52 1.64 7.30 1.66 1.56 1.83 1.41 3.91 0.52
7 to 10 years to maturity 1.61 2.19 2.19 4.78 3.91 2.28 0.44 3.08 9.52 2.42 0.80 1.52 1.95 5.00 2.55
More than 10 years to maturity 1.88 3.38 2.19 14.67 8.98 6.63 1.59 10.42 20.33 3.42 0.50 1.48 5.98 12.11 0.00
Total 7.41 13.78 13.75 31.8 32.27 18.23 5.18 18.48 58.25 14.34 7.37 16.36 13.16 37.8 10.32

Note: Alog(y), is the cumulative log change of y over an interval that goes from 5 days prior to the rebalancing date to z days after it. The average of the relative bid-ask spread is
computed in d — 5, that is, 5 days before the rebalancing. Statistics in Panel A are calculated on the whole sample of bonds used in the main regressions on Price and Spread, for each of
the 15 countries used in the analysis, separately. Chile is omitted from the table due to bond data availability. As regards country-level data, the average FIR in Chile is equal to —.10; the
average Alog(FX rate), is —.15, —.20 and —.13 for z equal to 3, 5 and 7, respectively. The average market value is US$ is 1.12 and the average weight in the GBI EM Global diversified
equals .19.



Table 3: Effects of Flow Implied by Rebalancing on Bond Prices

Dependent Variable: Cumulative Returns

Time FE Time FE & Controls Country and Time FE
1) (2) (3) (4) (5) (6) (7) (8) 9)
[d+ 3] [d+ 5] [d+ 7] [d+ 3] [d+ 5] [d+ 7] [d+ 3] [d+ 5] [d+ 7]
FIR 0.088***  (0.090***  0.113***  0.089***  (0.091***  0.113*¥**  0.089***  0.096***  (.123%**
(0.021) (0.024) (0.034) (0.021) (0.024) (0.034) (0.023) (0.025) (0.035)
Time FE Yes Yes Yes Yes Yes Yes Yes Yes Yes
Country FE No No No No No No Yes Yes Yes
Controls No No No Yes Yes Yes Yes Yes Yes
Mean Indep. Var. 0.058 0.058 0.058 0.058 0.058 0.058 0.058 0.058 0.058
Standard dev. 0.875 0.875 0.875 0.875 0.875 0.875 0.875 0.875 0.875
Observations 19101 19087 19077 19101 19087 19077 19101 19087 19077
N. of Countries 15 15 15 15 15 15 15 15 15
N. of Bonds 623 623 623 623 623 623 623 623 623
R?2 0.177 0.210 0.233 0.177 0.210 0.233 0.184 0.219 0.244

Note: The Table reports the OLS coefficients of FIR on cumulative returns in a period that starts 5 days before the rebalancing and
ends 3, 5 and 7 days after it.
with maturity between 1 and 3 years, 3 and 5 years, 5 and 7 years, 7 to 10 years, and more than 10 years. Chile is excluded by the
regression due to data availability. The main independent variable is the FIR measure computed following equation (2). Standard errors
in parenthesis are clustered by country and years to maturity (following the categories described above). *** p< 0.01, ** p< 0.05,

*p< 0.10.
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Controls include bonds’ life to maturity, that is measured using a set of dummies identifying bonds



Table 4: Effects of Flow Implied by Rebalancing on the Bid-Ask Spread

Dependent Variable: A log(Bid-Ask Spread)

Time FE Time FE & Controls Country and Time FE
1 (2 3) (4) (5) (6) (M 8 9)
[d+ 3] [d+ 5] [d+ 7] [d+ 3] [d+ 5] [d+7] [d+ 3] [d+ 5] [d+ 7]
FIR -1.175%** -0.456 -0.493 -1.149%** -0.426 -0.462 -1.294%** -0.447 -0.602*

(0.353) (0.299)  (0.318) (0.354) (0.297)  (0.327) (0.359) (0.318)  (0.322)

Time FE Yes Yes Yes Yes Yes Yes Yes Yes Yes
Country FE No No No No No No Yes Yes Yes
Controls No No No Yes Yes Yes Yes Yes Yes
Mean Indep. Var. 0.058 0.058 0.058 0.058 0.058 0.058 0.058 0.058 0.058
Standard dev. 0.872 0.872 0.872 0.872 0.872 0.872 0.872 0.872 0.872
Observations 18826 18800 18769 18826 18800 18769 18826 18800 18769
N. of Countries 15 15 15 15 15 15 15 15 15
N. of Bonds 618 618 618 618 618 618 618 618 618
R?2 0.036 0.031 0.044 0.036 0.032 0.045 0.038 0.035 0.048

Note: The Table reports the OLS coefficients of FIR on the change in the log of the bid-ask spread in a period that starts 5 days before
the rebalancing and ends 3, 5 and 7 days after it. Controls include bonds’ life to maturity, that is measured using a set of dummies
identifying bonds with maturity between 1 and 3 years, 3 and 5 years, 5 and 7 years, 7 to 10 years, and more than 10 years. Chile is
excluded by the regression due to data availability. The main independent variable is the FIR measure computed following equation
(2). Standard errors in parenthesis are clustered by country and years to maturity (following the categories described above). ***

p< 0.01, ** p< 0.05, *p< 0.10.
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Table 5: Effects of Flow Implied by Rebalancing on the Exchange Rate

Dependent Variable: A log(FX Rate)

Time & Country FE

Clustered SE

(7) (8) 9)
[d + 3] [d+ 5] [d+7]

Time FE
(1) 2)
[d+3] [d+ 5]
FIR -0.325%*%  _0.364%**

(0.091)  (0.097)

-0.359%**  _0.413%**  (0.424%**

(0.109)  (0.131)  (0.143)

Time FE Yes Yes
Country FE No No
Mean Indep. Var. 0.049 0.049
Standard dev. 0.879 0.879
Observations 876 878
N. of Countries 16 16
R? 0.438 0.451

Yes Yes Yes
Yes Yes Yes
0.049 0.049 0.049
0.879 0.879 0.879
876 878 877
16 16 16
0.462 0.478 0.451

Note: The Table reports the OLS coeflicients of FIR on the change in the log of the exchange rate in a period that starts 5 days before
the rebalancing and ends 3, 5 and 7 days after it. The main independent variable is the FIR measure computed following equation (2).
Robust standard errors in parenthesis in columns (1)-(6), and standard errors clustered at the country-year level in columns (7)-(9).

%K p< 0.01, ** p< 0.05, *p< 0.10.



Table 6: Cumulative Returns around the Rebalancing date

Dependent Variable: Cumulative Returns

Pre-rebalancing Rebalancing Post-rebalancing
(1) ) 3) ) ) (6) ) ®) ©
[d — 4] [d— 3] [d—2] [d—1] d [d+1] [d+ 2] [d+ 3] [d+ 4]
FIR 0.011 0.001 0.011 0.014 0.007 0.027 0.064*** 0.089*** 0.098%**
(0.009) (0.012) (0.013) (0.017) (0.018) (0.018) (0.018) (0.021) (0.022)
Time FE Yes Yes Yes Yes Yes Yes Yes Yes Yes
Controls Yes Yes Yes Yes Yes Yes Yes Yes Yes
Mean Indep. Var. 0.058 0.058 0.058 0.058 0.058 0.058 0.058 0.058 0.058
Standard dev. 0.875 0.875 0.875 0.875 0.875 0.875 0.875 0.875 0.875
Observations 19101 19101 19101 19101 19101 19101 19101 19101 19092
N. of Countries 15 15 15 15 15 15 15 15 15
N. of Bonds 623 623 623 623 623 623 623 623 623
R?2 0.055 0.096 0.114 0.128 0.152 0.154 0.159 0.177 0.190

Note: The Table reports the OLS coefficients of FIR on cumulative returns, computed as the difference between the log of Price in
d — 5, where d is the rebalancing date, and the log of Price in the days around the rebalancing. Controls include bonds’ life to maturity,
that is measured using a set of dummies identifying bonds with maturity between 1 and 3 years, 3 and 5 years, 5 and 7 years, 7 to 10
years, and more than 10 years. Chile is excluded by the regression due to data availability. The main independent variable is the FIR
measure computed following equation (2). Standard errors in parenthesis are clustered by country and years to maturity (following the
categories described above). *** p< 0.01, ** p< 0.05, *p< 0.10.
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Table 7: Change in the Spread around the Rebalancing date

Dependent Variable: A log(Bid-Ask Spread)

Pre-rebalancing Rebalancing Post-rebalancing
(1) ) 3) () 6) ©) (M (8) ©)
[d—4] [d—3] [d—2] [d—1] d [d+1] [d+ 2] [d+ 3] [d+ 4]
FIR -0.024 0.132 0.024 -0.116 -0.425 -0.640** -0.810** -1.149%** -0.702%*
(0.256) (0.263) (0.350) (0.243) (0.311) (0.314) (0.352) (0.354) (0.340)
Time FE Yes Yes Yes Yes Yes Yes Yes Yes Yes
Controls Yes Yes Yes Yes Yes Yes Yes Yes Yes
Mean Indep. Var. 0.056 0.056 0.056 0.056 0.056 0.057 0.057 0.058 0.058
Standard dev. 0.873 0.873 0.873 0.873 0.873 0.872 0.873 0.872 0.872
Observations 18839 18843 18836 18845 18839 18836 18803 18826 18815
N. of Countries 15 15 15 15 15 15 15 15 15
N. of Bonds 618 618 618 618 618 618 618 618 618
R?2 0.008 0.006 0.005 0.043 0.040 0.039 0.039 0.036 0.047

Note: The Table reports the OLS coefficients of FIR on on the change in the log of the bid-ask spread, computed as the difference
between the log of Spread in d — 5, where d is the rebalancing date, and the log of Spread in the days around the rebalancing. Controls
include bonds’ life to maturity, that is measured using a set of dummies identifying bonds with maturity between 1 and 3 years, 3 and
5 years, 5 and 7 years, 7 to 10 years, and more than 10 years. Chile is excluded by the regression due to data availability. The main
independent variable is the FIR measure computed following equation (2). Standard errors in parenthesis are clustered by country and
years to maturity (following the categories described above). *** p< 0.01, ** p< 0.05, *p< 0.10.
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Table 8: Change in the Exchange Rate around the Rebalancing date

Dependent Variable: A log(FX Rate)

Pre-rebalancing Rebalancing Post-rebalancing
(1) ) ®3) (4) (5) (6) (M (8) 9)
[d—4] [d-3] [d-2] [d—1] d [d+1] [d+2] [d+3] [d+4]
FIR -0.035  -0.064*  -0.067  -0.116** -0.238%** -0.280%***  -0.299%F*F  _0.325%F*  _(.358%**
(0.030)  (0.038)  (0.045) (0.054) (0.068) (0.076) (0.088) (0.091) (0.103)
Time FE Yes Yes Yes Yes Yes Yes Yes Yes Yes
Mean Indep. Var. 0.048 0.048 0.049 0.049 0.046 0.049 0.050 0.049 0.049
Standard dev. 0.878 0.878 0.878 0.878 0.876 0.879 0.879 0.879 0.879
Observations 877 877 879 879 877 875 876 876 878
N. of Countries 16 16 16 16 16 16 16 16 16
R? 0.331 0.422 0.362 0.406 0.412 0.417 0.413 0.438 0.439

Note: The Table reports the OLS coefficients of FIR on the change in the log of the exchange rate, computed as the difference between
the log of the exchange rate ind — 5, where d is the rebalancing date, and the log of the exchange rate in the days around the rebalancing.
The main independent variable is the FIR measure computed following equation (2). Robust standard errors in parenthesis. *** p< 0.01,

#* p< 0.05, *p< 0.10.
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Table 9: Effects of Flow Implied by Rebalancing on Bond Prices (additional results)

Dependent Variable: Cumulative Returns

Bonds in the Index

Bonds not in the Index

Country Level

(1) 2) 3) ) 6) ©) ) (8) ©)

[d+ 3] [d+ 5] [d+ 7] [d+ 3] [d + 5] [d+ 7] [d + 3] [d + 5] [d+ 7]
FIR 0.099***  0.138%**  (0.185***  0.072%**  0.061** 0.070* 0.092%**  0.101***  0.117***

(0.026) (0.036) (0.056) (0.025) (0.029) (0.036) (0.022) (0.025) (0.039)
Time FE Yes Yes Yes Yes Yes Yes Yes Yes Yes
Controls Yes Yes Yes Yes Yes Yes Yes Yes Yes
Mean Indep. Var. 0.042 0.042 0.042 0.069 0.069 0.069 0.046 0.046 0.046
Standard dev. 0.786 0.786 0.786 0.930 0.929 0.929 0.822 0.822 0.822
Observations 7569 7568 7566 11532 11519 11511 3986 3985 3985
N. of Countries 15 15 15 15 15 15 15 15 15
N. of Bonds 222 222 222 401 401 401
R2 0.256 0.283 0.298 0.163 0.197 0.223 0.224 0.255 0.279

Note: The Table reports the OLS coefficients of FIR on cumulative returns in a period that starts 5 days before the rebalancing and
ends 3, 5 and 7 days after it. Controls include bonds’ life to maturity, that is measured using a set of dummies identifying bonds with
maturity between 1 and 3 years, 3 and 5 years, 5 and 7 years, 7 to 10 years, and more than 10 years. In columns (1)-(3) estimates are
computed on the subsample of bonds included in the GBI EM Global Diversified. Sovereign debt straight bonds in local currency not in
the index constitute the subsample used in columns (4)-(6). Finally, in the last three columns, estimates are produced after collapsing
data by country, time and years to maturity (following the above mentioned 5 categories). Chile is excluded by the regression due to
data availability. The main independent variable is the FIR measure computed following equation (2). Standard errors in parenthesis
are clustered by country and years to maturity. *** p< 0.01, ** p< 0.05, *p< 0.10.
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Table 10: Effects of Flow Implied by Rebalancing on the Bid-Ask Spread (additional results)

Dependent Variable: A log(Bid-Ask Spread)

Bonds in the Index Bonds not in the Index Country Level
1) @) 3) (4) 5) (©) ) (8) )

[d+ 3] [d+ 5] [d+7] [d+ 3] [d+ 5] [d+ 7] [d+ 3] [d+ 5] [d+7]
FIR -1.128%* 0.056 0.112 -1.367*** -1.192%%* -1.199%** -1.288%** -0.212 -0.104

(0.472) (0.376) (0.433) (0.429) (0.376) (0.407) (0.463) (0.339) (0.393)
Time FE Yes Yes Yes Yes Yes Yes Yes Yes Yes
Controls Yes Yes Yes Yes Yes Yes Yes Yes Yes
Mean Indep. Var. 0.039 0.039 0.039 0.070 0.070 0.071 0.043 0.043 0.044
Standard dev. 0.784 0.784 0.784 0.925 0.925 0.925 0.820 0.820 0.819
Observations 7502 7500 7493 11324 11300 11276 3959 3958 3956
N. of Countries 15 15 15 15 15 15 15 15 15
N. of Bonds 222 222 222 396 396 396
R?2 0.015 0.025 0.024 0.082 0.079 0.092 0.032 0.032 0.048

Note: The Table reports the OLS coefficients of FIR on the change in the log of the bid-ask spread in a period that starts 5 days
before the rebalancing and ends 3, 5 and 7 days after it. Controls include bonds’ life to maturity, that is measured using a set of
dummies identifying bonds with maturity between 1 and 3 years, 3 and 5 years, 5 and 7 years, 7 to 10 years, and more than 10 years.
In columns (1)-(3) estimates are computed on the subsample of bonds included in the GBI EM Global Diversified. Sovereign debt
straight bonds in local currency not in the index constitute the subsample used in columns (4)-(6). Finally, in the last three columns,
estimates are produced after collapsing data by country, time and years to maturity (following the above mentioned 5 categories). Chile
is excluded by the regression due to data availability. The main independent variable is the FIR measure computed following equation
(2). Standard errors in parenthesis are clustered by country and years to maturity (following the categories described above). ***
p< 0.01, ** p< 0.05, *p< 0.10.
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Table 11: Heterogeneity Analysis

Heterogeneous effects of FIR on Price, Liquidity and Exchange Rate

Cumulative Returns

A log(Bid-Ask Spread)

A log(FX Rate)

[d+ 3] [d+ 5] [d+ 7] [d+ 3] [d+ 5] [d+17] [d+ 3] [d+ 5] [d+7)
negative FIR x FIR  0.163%**  0.137%*  0.206**  -0.525 1.072 0.380  -0.724%FF _0.801%¥* _0,740%**
(0.262)
(0.055)  (0.066)  (0.087)  (0.991)  (1.270)  (1.318)  (0.222)  (0.230)
positive FIR x FIR ~ 0.177%%%  0.177%%  0.207%%% -1.435%%  _1.007% -1.411%%% _0.231%%  -0.214*%  -0.226*
(0.034)  (0.044)  (0.056)  (0.592)  (0.545)  (0.519)  (0.103)  (0.118)  (0.131)
2009-2011 x FIR 0.030 -0.010 0.032 -0.736  -0.728**  -0.761  -0.247*  -0.123 -0.100
(0.143)
(0.037)  (0.039)  (0.050)  (0.580)  (0.346)  (0.631)  (0.139)  (0.137)
2012-2014 x FIR 0.119%F%  0.108%%%  0.143%%% _1.410%**  -0.208 -0.286  -0.311%%  -0.305%%  -0.376**
(0.174)
(0.024)  (0.030)  (0.047)  (0.530)  (0.469)  (0.512)  (0.149)  (0.147)
2015-2016 x FIR 0.070  0.139%**  0.116**  -0.906 -0.461 20.610  -0.424%%  0.739%%% -0 635%**
(0.045)  (0.042)  (0.050)  (0.595)  (0.666)  (0.674)  (0.165)  (0.196)  (0.237)
Long-Term x FIR 0.153%%%  0.156%**  0.209%%*  -1.060**  -0.578  -0.827*
(0.030)  (0.032)  (0.050)  (0.464)  (0.407)  (0.448)
Medium-Term x FIR  0.070%* 0.078 0.083 -1.432%  -0.270 0.090
(0.029)  (0.051)  (0.075)  (0.780)  (0.794)  (0.927)
Short-Term x FIR 0.032 0.031 0.020  -1.157%%  -0.321 -0.262
(0.022)  (0.028)  (0.036)  (0.553)  (0.429)  (0.443)
Observations 19101 19087 19077 18826 18800 18769 876 878 877

Note: The Table reports the OLS coefficients of FIR on the change in the log of Price, Spread and Exchange Rate in a period that
starts 5 days before the rebalancing and ends 3, 5 and 7 days after it. All regressions include Time FE, and regressions on Price and
Spread also include the usual controls on bonds’ life to maturity. Chile is excluded by the sample in the regressions on Price and Spread.
Positive (negative) FIR is a dummy variable that equals 1 when FIR is greater (smaller) than 0. 2009-2011, 2012-2014 and 2015-2016
are dummy variables that equal 1 when the observation is from a date included in the corresponding time interval. Long-Term is a
dummy that equals 1 when the bond has less than 5 years of life to maturity; Medium-Term is a dummy that equals 1 when the bond
has 5 to 10 years of life to maturity. Long-Term equals 1 when the bond matures in more than 10 years. The main independent variable
is the FIR measure computed following equation (2). Standard errors in parenthesis are clustered by country and years to maturity
(following the categories described above). *** p< 0.01, ** p< 0.05, *p< 0.10.
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