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Abstract
The risk-taking eﬀects of low interest rates, now prevailing in many advanced countries, (“search-for-yield”) are hard to analyze due to both a paucity of data and
challenges in identiﬁcation. Unique, security-level data on portfolio investment into
the United States allow us to overcome both problems. Analyzing holdings of investors from 36 countries in close to 15,000 unique U.S. corporate bonds between 2003
and 2016, we show that declining home-country interest rates lead investors to shift
their international bond portfolios toward riskier U.S. corporate bonds, consistent with
“search-for-yield”. We estimate even stronger eﬀects when home interest rates reach a
low level, suggesting that risk-taking in securities accelerates as rates decline.
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Introduction

Over the past decade, interest rates in many advanced economies have been at historic
lows, especially rates on safe assets. Although low interest rates help support economic
recovery, persistently low rates have also raised concerns about increased incentives for risktaking by households, banks, and other investors. Speciﬁcally, investors could seek to oﬀset
the lower returns on safer assets through “search-for-yield”: either through risk-increasing
portfolio shifts or through greater risk-taking on new investments. However, only a few
empirical papers have been able to document search-for-yield in response to low interest
rates (see Dell’Ariccia and Marquez, 2013, and Adrian and Liang, 2016, for analytical and
literature reviews). This is in part because the necessary detailed data on risks taken in
investment decisions are often unavailable. Analysis is also challenging because of diﬃculties
in identiﬁcation. Importantly, interest rates can depend on macroeconomic conditions, which
can also determine the relative riskiness of various borrowers as well as their demand for
external ﬁnancing. In addition, spreads and other funding conditions for individual borrowers
are also aﬀected by investors’ risk-return preferences.
In this paper, we empirically address the question of how interest rates aﬀect risk-taking
by examining the extent to which overseas investors have shifted towards riskier assets in
the United States in response to changes in their home interest rates. We do so using detailed security-level data for 36 countries for the period from 2003 to 2016 and analyzing how
portfolio allocations and purchases of newly-issued U.S. corporate bonds relate to changes
in investors’ home interest rate. Our granular data on foreign investments in U.S. securities allow us to gauge changes in portfolio risk using security-level characteristics across a
broad spectrum of borrowers. Together with the signiﬁcant heterogeneity in movements in
investor-country interest rates, it provides for a unique way of analyzing risk-taking through
international bond investment. An important pitfall of a single-country study is the possibility that assets’ relative riskiness and (safe) interest rates are driven by macroeconomic and
ﬁnancial conditions that also aﬀect the saving and investment behavior of investors. In contrast, we have a cross-section of countries in which interest rates are not directly inﬂuenced
by the economic and ﬁnancial conditions that determine the riskiness of U.S. corporate bond
issuers. And since the foreign investments into the United States represent a small share of
the total liabilities of issuers, they are unlikely to drive issuers’ overall ﬁnancing conditions
or riskiness. As such, it allows us to overcome concerns about reverse causality and omitted
variables.
We ﬁnd evidence consistent with search-for-yield, in that the more the interest rate in the
1

investors’ home country declines, the more investors allocate their corporate bond holdings
towards bonds with higher yields and wider spreads. We ﬁnd these eﬀects for both existing
and newly-issued bonds, i.e., for net purchases of bonds with higher yields and wider spreads
increase in both the secondary and the primary market. In addition, in some speciﬁcations,
we ﬁnd that declining home-country interest rates lead investors to invest more in bonds with
longer durations, a second dimension of risk-taking that accompanies the increased credit
risk in foreign investors’ U.S. portfolios. We show that these search-for-yield eﬀects cannot be
attributed to other country characteristics that could be correlated with interest rates, such
as bank CDS premiums or expected earnings growth in the corporate sector. Our ﬁndings
are also robust to controlling for the liquidity of the individual security in secondary markets,
to a number of diﬀerent deﬁnitions for the countries’ home interest rate, to exclusions of a
number of countries from the sample, as well as to variations in the econometric approach,
including weighted regression, clustering of errors, winsorizing, and diﬀerent ﬁxed eﬀects.
The eﬀects we document in the paper are economically important. Consider a 215 basispoint decline in the home interest rate, which equals the diﬀerence between the net declines
in 1-year German and Japanese sovereign yields from 2003 to 2016. We estimate a shift
towards riskier securities that implies a pick-up of yield of between 15 and 33 basis points,
but at the cost of an associated decline in credit quality of 0.1-0.5 rating notches. In some
speciﬁcations, we also ﬁnd an increase in portfolio duration of 0.1 to 0.2 years. Estimated
eﬀects are generally larger for shifts within investment-grade bond categories, which comprise
a large part of our sample. We also estimate larger search-for-yield eﬀects for sub-periods
that exclude the 2008-2009 Great Financial Crisis (GFC) and 2010-2012 European debt
crisis, when many investors from major countries engaged in a “ﬂight home” or a search for
safety.1 Furthermore, we ﬁnd eﬀects about two and a half times greater at low levels of the
home interest rate.
Our work relates to two main strands in the literature: that on (low) interest rates
and risk-taking by banks and other institutional investors, and that on capital ﬂows and
international portfolio choice. We contribute to these literatures in two main ways. First,
prior research on the eﬀects of interest rates on investors’ general portfolio composition is
limited. The majority of papers on risk-taking related to the level of interest rates have
either focused on the eﬀects on (aggregate) bank lending or on mutual fund ﬂows to broad
asset categories. To our knowledge, no previous paper has studied responses in cross-border
securities investment at a granular level, like we do using a unique security-level dataset
1

See, for example, Giannetti and Laeven (2012) and De Haas and Van Horen (2012, 2013).
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of U.S. corporate bonds. Second, some of the evidence using data from a single country
has had challenges in identifying casual relationships: is a low interest rate a reﬂection of
a subdued economic and ﬁnancial environment with related shifts in saving and investment
behavior and possibly greater risks; or does a low interest rate lead to more risk-taking
in lending and investment decisions? Using data on capital inﬂows to the United States
from a cross-section of countries with a wide variety of changes in home interest rates, yet
with investment still representing a modest fraction of outstanding U.S. securities, we can
overcome many of the identiﬁcation challenges plaguing other studies. Finally, our ﬁndings
also have important policy implications in that they suggest that low interest rates can lead
to more risky investments overseas.
The paper proceeds as follows. In section 2, we review the related literature. In section 3, we provide an overview of our security-level dataset and other data sources we use.
Section 4 presents some stylized facts and summary statistics. In section 5 we outline our
empirical methodology and in section 6 we present the empirical results on how the riskiness of countries’ portfolios varies in response to changes in home interest rates. Section 7
presents robustness tests. Section 8 concludes and discusses possible policy implications of
search-for-yield.

2

Related Literature

Our work relates to two main strands in the literature: analyses on (low) interest rates and
risk-taking by banks and other institutional investors, and on capital ﬂows and international
portfolio choices. The possibility of search-for-yield by banks (and other investors) has
been long recognized in theoretical models (e.g., Fishburn and Porter, 1976). Traditional
portfolio allocation models predict that a decrease in interest rates will increase risk-taking as
it induces a portfolio reallocation from safe assets towards riskier securities. With ﬁxed costs
of operating a ﬁnancial institution and costs to reporting low or negative nominal returns,
incentives to shift into assets with higher expected returns can become even stronger when
rates on safer assets are very low or even negative.
Most of the theoretical and empirical literature exploring the impact of low or declining
interest rates on risk-taking has focused on banks. As a number of studies have documented,
low interest rates put downward pressure on banks’ net interest margins and proﬁtability.2
2

See, for example Covas, Rezende, and Voitech (2015), Borio, Gambacorta, and Hofmann (2017), and
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Consistent with banks seeking to oﬀset these negative eﬀects on their ﬁnancial performance,
empirical analyses have often found that lower interest rates increase banks’ risk-taking.3
Several studies have found that banks tend to make riskier loans and lower their lending
standards when rates are lower.4 Other recent papers have documented indirect evidence of
bank risk-taking in the context of low interest rates.5
In addition, there is evidence that when interest rates are at low levels, bank proﬁtability
is under more pressure.6 As such, a prolonged low interest rate could further increase risktaking given declines in banks’ proﬁtability and related capitalization. In practice, the
risk-taking eﬀects of low interest rates seem to vary not only by bank capitalization, but also
to depend on country circumstances. For example, Dell’Ariccia, Laeven and Suarez (2016),
using U.S. data, ﬁnd that the eﬀects of low interest rates are lower for the least capitalized
banks. In contrast, Jimenez et al (2014), using data on Spanish banks, ﬁnd that the least
capitalized banks react the most; that is, take more risk when monetary policy is eased.7
The theoretical literature linking low interest rates to search-for-yield for other investors
generally applies similar arguments to those used for banks. In a traditional portfolio choice
model, for example, with mean-variance utility, risk-taking incentives for bond investors are
typically not aﬀected by an equal downward shift in the distributions of all asset returns.
However, a number of papers have pointed out, along the same lines as the bank riskshifting channel, that there could be a search-for-yield eﬀect for ﬁnancial intermediaries with
long-term liabilities and shorter-term assets, such as life insurance companies and pension
3

Even though many models suggest that low (or lower) interest rates can increase incentives for (excessive)
risk-taking, some recent papers argue that these incentives depend not just on the level of interest rates but
also on the banks’ capitalization and franchise value. Given asymmetric information, bank creditors (and
depositors) cannot price risk at the margin, which can lead banks to take excessive risks in general. In this
context, Dell’Ariccia, Laeven, and Marquez (2014) show that a decrease in interest rates reduces these agency
problems and thus makes for less risk-taking, at least for less-capitalized banks that are more susceptible to
agency problems.
4
See Ioannidou, Ongena, and Peydro (2009) using data on Bolivia and Maddaloni and Peydro (2011)
using data for euro countries.
5
See Altunbas, Gambacorta, and Marques-Ibanez (2014) and Kandrac and Schlusche (2016).
6
Using recent data for a sample of 108 relatively large international banks, many from Europe, Japan,
and the United States, Borio, Gambacorta and Hofmann (2015) ﬁnd non-linear relationships between the
interest rate level and the slope of the yield curve and bank net interest margins and proﬁtability, with
eﬀects stronger at lower levels of interest rates and with an unusually ﬂat term structure. For a larger
sample, Claessens, Coleman and Donnelly (2017) also ﬁnd that low interest rates reduce bank proﬁtability.
As for other studies, these analyses do not address other eﬀects of low interest rates, including valuation
gains on securities held or improvements in the credit quality of loans as borrowers’ debt service is lower.
7
See, for example, Borio and Zhu (2012) for further explanation of the risk-taking channel of monetary
policy.
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funds.8 These intermediaries may want to switch to riskier assets with higher expected
yields when lower interest rates compress their margins and challenge their ability to meet
their obligations with lower yielding assets, with this eﬀect more pronounced for lowercapitalized institutions. Models of how life insurers invest in bonds, such as Domanski,
Shin, and Sushko (2017), emphasize how prospects for low asset returns can encourage these
investors to have de facto target rates of return, particularly when facing costs from (tighter)
prudential regulation, including through increased mismatches between liabilities and assets,
and greater insolvency risk.
Some recent papers have also shown that search-for-yield can be reconciled with nonmean-variance speciﬁcations of preferences. For example, Hanson and Stein (2015) show
that reaching-for-yield can occur when some investors distinguish between the income and
capital gain components of asset returns, with “yield-oriented” investors willing to accept a
lower term premium when the yield curve is more upward-sloping. And Lian, Ma, and Wan
(2017) show that reaching-for-yield is consistent with preferences that incorporate referencedependent loss aversion, as in prospect theory. More generally, papers have stressed that
the incentives to reach for yield among asset managers can be greater at low levels of the
interest rate, possibly contributing to a buildup of vulnerabilities that can in turn lead to a
ﬁnancial crisis.9
The empirical evidence on the impact of low interest rates on investors’ portfolio holdings
is scarcer, and often limited to analyses of aggregate asset allocations, mostly due to a lack
of detailed data. Choi and Kronlund (2015) show that in a low interest rate environment,
corporate bond mutual funds tend to invest in bonds with relatively higher yields than their
benchmarks in order to attract ﬂows and such funds do indeed experience higher inﬂows.
Focusing on U.S. money market funds, di Maggio and Kacperczyk (2017) ﬁnd evidence that in
response to low rates, money funds invest more in riskier asset classes and hold less diversiﬁed
portfolios. Domanski, Shin and Sushko (2017) show for Germany that insurance corporations
that try to match the durations of their assets and liabilities invest more in longer-duration
assets, notably government bonds, as the duration of their liabilities increases with declines
in interest rates. This, in turn, can further lower interest rates, setting oﬀ an adverse cycle.
In the shadow banking sector, Frame and Steiner (2017) document that rapid growth in
highly leveraged U.S. mortgage REITs coincided with quantitative easing in the United
States. And in an analysis of asset allocation and fund ﬂows, Hau and Lai (2016) show that
8
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See Rajan (2005), and Dell’Ariccia and Marquez (2013).
See Rajan (2010) and Stein (2013).
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investors in countries with declining real interest rates shift their portfolio investments out
of money market funds and into riskier equity funds.10 11
Our work also relates to the broader literature on the responses of capital ﬂows to (low)
interest rates, an important policy issue in international ﬁnance, given the high co-movement,
relatively large volume, and high volatility of these ﬂows.12 A special focus of this pushpull literature has been the eﬀects of interest rates in source countries on capital ﬂows to
emerging markets.13 The use of unconventional monetary policy (UMP) by several advanced
countries lately has also been found to drive asset prices globally and bond and equity inﬂows,
particularly for emerging markets.14 Finally, some papers have analyzed how banks globally
(re)allocate loans in response to changes in interest rates, such as Bruno and Shin (2015)
and Aramonte, Lee, and Stebunovs (2015).
This literature, however, has largely used aggregate data, mostly balance-of-payments
data, and has not speciﬁcally analyzed risk-taking behavior. Some analysis exists using
more granular bank data. Morais, Peydro, and Ruiz (2017) use, as we do, micro-level data,
speciﬁcally a Mexican bank loan-level dataset, to document risk-taking by foreign banks’
subsidiaries in response to their home-country interest rates. Maggiori, Neiman, and Schreger
(2017), using a security level dataset of mutual fund portfolio holdings, ﬁnd that cross-border
investments are concentrated in bonds that are denominated in the investors home currency
with one important exception being bonds denominated in U.S. dollars as many foreign crossborder holdings do include a signiﬁcant amount of U.S. dollar denominated bonds. However,
research using security level data that relates changes in investors’ portfolio compositions and
10
For a general review of studies of the eﬀects of low interest rates on ﬁnancial institutions’ proﬁtability
and capitalization and risk-taking, see European Systemic Risk Board (2016).
11
Some papers on risk-taking choices by banks and institutional investors have focused on regulatory
arbitrage mechanisms that are not explicitly linked to levels or changes in safe interest rates. For German
banks, Eﬁng (2016) shows that within the class of asset backed securities (ABS), banks systematically choose
the securities with the highest yield and the lowest collateral performance among the set of ABS with the
same regulatory risk weight. Similarly, Becker and Ivashina (2015) show that U.S. insurance companies aim
to achieve higher yields – without triggering higher capital requirements – by investing in higher-yielding
bonds within a risk (credit rating) category. Neither consider speciﬁcally the eﬀects of (lower) interest rates.
Kirti (2017) documents that U.S. insurance corporations did not take more risk after the GFC, i.e., did not
gamble for resurrection, as in the speciﬁc circumstances, preserving their franchise value was the dominant
incentive.
12
This literature started with Calvo, Leiderman, and Reinhart (1993, 1996), saw a large increase in the
1990s – for portfolio ﬂows, see among others, Chuhan, Claessens, and Mamingi (1998) – and has continued
to attract research interest.
13
See Forbes and Warnock (2012), Fratzscher (2012), and Broner et al. (2013).
14
See Rey (2015), Fratzscher, Lo Duca, and Straub (2013, 2016), Ahmed and Zlate (2014), and Bowman,
Londono, and Sapriza (2015).
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international capital ﬂows to the level of (or changes in) interest rates, is rather limited.15
There is also a somewhat related literature on the international (bilateral) allocation of
securities, using aggregate data, typically the IMF Coordinated Portfolio Investment Survey
(CPIS), a survey now conducted semi-annually. A seminal paper here is Portes and Rey
(2005) that shows the importance of gravity-model variables, such as distance, for portfolio
allocations. And Boermans and Vermeulen (2016) analyze the portfolio allocation across
countries using newly available data on euro-area security-level holdings. But these papers
typically do not investigate the role of (low) interest rates. Otherwise, research using securitylevel data to analyze international shifts in investors’ portfolio compositions and related
capital ﬂows as speciﬁc responses to changes in interest rates is rather limited.

3

Data

We use a unique source of security-level data: the annual U.S. Treasury International Capital
(TIC) surveys of foreign holdings of U.S. securities for the period 2003 to 2016. The data
are collected by the U.S. Department of the Treasury as part of the TIC reporting system.
The main reporters are U.S.-resident custodians (including brokers and dealers) which must
report all U.S. securities they hold on behalf of foreign residents (including in their own
foreign subsidiaries and aﬃliates). In addition, U.S.-resident issuers are required to report
securities that have been issued directly to a foreign resident. Given the mandatory reporting
by custodians and issuers, the holdings data are comprehensive, i.e., they capture countries’
entire portfolios of U.S. securities at the individual security level. Country-level holdings data
for broad categories of assets, aggregated from these detailed annual surveys, are published
on the Treasury Department’s website, although without distinguishing between private and
government holdings.16
Data are (conﬁdentially) reported at the security level at the time of the survey date,
June 30 of each year, for each country holder of that security, i.e., at those times we observe
the holdings of security i by country j. Characteristics reported include general security
description and identiﬁer, issue and maturity dates, coupon rate, currency, industry type,
and amount held (face and market value). To isolate the eﬀect of active new investments
15

Ammer, Tabova and Wroblewski (2016), using data on investment from the euro area, U.K., Canada,
and Japan in U.S. securities, report some evidence of deterioration in average credit rating and lengthening
of average maturity between 2003 and 2014, but they do not formally test for the impact of home-country
yields on risk-taking.
16
Appendix A presents more details about the TIC data and data collection process.
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and portfolio shifts, we use in our analysis primarily the face values reported in the TIC
survey, thus abstracting from price change eﬀects. While data include both holdings by
foreign oﬃcial institutions and private investors, in our analysis we focus on holdings of
foreign private investors only, as motivations of oﬃcial investors (e.g., central bank reserve
managers) may diﬀer from those of private investors. In practice, foreign oﬃcial institutions’
holdings of corporate bonds are relatively small compared to their government bond holdings
or to private holdings of corporate bonds.
Data are reported on a resident basis, i.e., we observe the direct owner of these investments as reported by the custodians, but not the ultimate owner. As discussed further
later, this calls for some adjustment because intermediaries in countries like Belgium, Ireland, and Luxembourg hold signiﬁcant amounts of securities on behalf of investors from
other countries. Individual country-bond holdings that are never above $10 million in the
sample period are excluded. Most bonds held by foreigners are denominated in U.S. dollars.
To avoid exchange-rate eﬀects from complicating the analysis, we drop bonds in other currencies. Since our analysis is based on bond yields, we also exclude ﬂoating coupon bonds
and focus on ﬁxed rate bonds, which constitute 72% of total corporate holdings. Our ﬁnal
sample comprises over 310,000 individual corporate bond holdings by 36 countries in a total
of almost 15,000 unique bonds, with an aggregate value that rises from $268 billion in 2003
to $1.7 trillion in 2016.
Although sizable, the 2016 aggregate foreign holdings represent only 11.4% of the total
outstanding.17 And shares held in U.S. corporate bonds by any individual foreign country
are generally much smaller still. In particular, Table 1 shows that the mean share of an
individual foreign country’s bond holding relative to the bonds outstanding amount is only
3.65% in our sample. Accordingly, we do not expect ﬂuctuations in foreign portfolios to
have a strong impact on the supply of ﬁnancing to U.S. corporations and respective yields.
This helps with identiﬁcation of the determinants of foreign investor behavior since we can
safely assume that foreign investors are price-takers in U.S. corporate bond markets. To
further reduce this risk, we exclude from the regressions a handful of observations where the
share of an individual security held by investors from one country is greater than 45%; this
precaution also excludes extreme observations that could reﬂect data recording errors.
We use CUSIP and ISIN identiﬁers to match the TIC holdings to additional security-level
17

Data from the Bank for International Settlements (2017) indicate that the amount of outstanding corporate bonds issued within the United States is roughly seven times the corresponding amounts for Japan
and the United Kingdom, the next largest corporate bond issuers.
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information from other sources.18 We collect bond credit ratings from Moody’s and from
the supplementary data that Bank of America/Merrill Lynch (BofAML) provides for the
constituents of its bond indexes. BofAML reports a composite bond rating comprised of
all credit agencies when available. When these composite ratings are not available (when a
bond is not featured in the indexes) we use the bond’s Moody’s rating. We use Thomson
One Reuters and BofAML corporate bond indexes for data on bond amount issued and
outstanding, and whether it pays a ﬁxed or ﬂoating rate coupon. Using FINRA’s TRACE
data on reported trading activity, we compute a measure of bond liquidity: total transaction
volume during the month of June of the survey year as a share of amount outstanding. From
prices and payment terms, we calculate the bonds’ yield-to-maturity and duration at each
end-June date. We calculate the bond’s spread relative to Treasury yields, choosing the
closest match on duration among bonds in the BofAML U.S. Treasury indexes.
Our identiﬁcation is based on countries’ home interest rates. For these, we collect
sovereign yields at 1-year and 5-year maturities from Bloomberg, taking the average yield
for each June.19 Since the sovereign interest rate is our key variable to proxy country-level
risk-taking incentives, the sample excludes bonds held by investors in Caribbean and other
ﬁnancial centers for which we do not observe sovereign interest rates. In robustness checks,
we also investigate the possibility that risk-taking is driven by ﬁnancial and economic developments in the investors’ home countries other than local interest rates. For these, we use
(i) the aggregate credit default swap (CDS) spread for the local banking system, constructed
from Bloomberg quotes and (ii) the expected earnings growth in the overall corporate sector,
obtained from IBES.
18

The security identiﬁer in the TIC surveys is usually either a CUSIP or an ISIN, but in some cases it is
a reporter’s internal code, in which case we extract a CUSIP or an ISIN from this internal code.
19
One could also consider using corporate bonds for the home-country yield measure, but this has some
drawbacks. For one, it is diﬃcult to obtain for a long enough period of time and for a broad set of countries
a corporate bond index series measured and deﬁned in ways that are consistent in terms of maturity and
credit risk. For example, the market for euro-area corporate bonds has become a fairly uniﬁed market, thus
precluding using distinct national corporate bond markets (see Burger, Warnock, and Warnock, 2017; and
Maggiori, Neiman, and Schreger, 2017). Consistency across countries is another challenge. In some countries,
for example, mortgage bonds are more important than corporate bonds as an alternative to government
bonds. Also, smaller countries tend to have very few domestic-currency corporate bonds. Most importantly,
these yields are likely endogenous to the investors’ behavior, i.e., as risk-taking increases in a country with
lower interest rates, local corporate spreads are likely to decline as well, introducing complications.

9

4
4.1

Stylized facts
Foreign flows into U.S. bonds

Figure 1 shows how foreign holdings have evolved over time. After a sharp increase in the
years leading up to the GFC, foreign inﬂows into U.S. corporate debt declined sharply during
the GFC and remained weak during the subsequent euro sovereign debt crisis, reﬂecting the
well documented in the literature “ﬂight home” and search-for-safety during those periods.20
However, as interest rates declined in many foreign countries after 2013, inﬂows into corporate
bonds rebounded, suggesting that these investors were trying to make up for declining returns
on safe assets at home by purchasing more (risky) U.S. corporate debt.

4.2

Bond characteristics and portfolio shifts

Table 1 summarizes the distribution of bond characteristics across our entire 2003-2016 data
panel. The average yield is just under 5%, but it varies between 1% and 13%. The average
spread over a U.S. Treasury security matched on duration is 2.6% and varies from 0.46% to
more than 11%. The duration of the bonds foreigners invest in is generally between 1 and
16 years, but can go up to 50 years. Corporate bonds are in general not heavily traded; on
average, only 4.1% of the outstanding amounts changes hands in June of the survey year.
Table 2 summarizes the main bond characteristics for 2003 and 2016, dividing the sample
into six ranges of credit ratings. Although corporate yields declined, Treasury yields fell
by somewhat more, so that yield spreads increased slightly on net. For both years, lower
credit ratings are always associated with wider yield spreads, suggesting that spreads roughly
capture the same ex ante information about credit risk as ratings do. A corporate bond yield
can essentially be decomposed into its spread (over an equivalent duration Treasury) and the
impact of its duration (which determines the interest rate on the equivalent Treasury). We
explore in some of our regressions the extent to which search-for-yield involves risk-taking
associated with the spread or duration dimension of the yield.
We next divide the foreign holdings of U.S. corporate bonds into investment and noninvestment grade holdings using the BBB- (S&P) or Baa3 (Moody’s) rating or higher as a
cutoﬀ, following the standard deﬁnition. As illustrated in Figure 2, the share of investment
20

See, for example, Giannetti and Laeven (2012) and De Haas and Van Horen (2012 and 2013). As also
noted by Becker and Ivashina (2015), incentives to reach for yield were likely lower during these periods
for several, related reasons: investors were likely more risk averse as owners and regulators exercised more
oversight; there was a high general uncertainty, making risk assessments more challenging; and spreads on
many instruments were high in the ﬁrst place, leading to lower incentives to reach for yield.
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grade bonds in foreign holdings declined over most of the period before starting to pick up
again in the ﬁnal two years of the sample, despite a net increase in the investment-grade
weight in the set of U.S. corporate bonds included in the BofAML indexes (which we take as
the benchmark for the properties of the U.S. corporate bond “universe”). Similarly, Figure
3 provides the distribution of newly-issued securities as a share of outstanding in each of
nine rating bins, from CCC+ and below to AAA, for the years 2003 and 2016. It shows
again that foreign investors increased their share of the lowest-rated bins over this period,
while shares in the higher-rated bins were more stable or declined. These shifts suggest that
there were some strong factors driving foreign investors toward lower-grade securities over
this period.
Our identiﬁcation relies on variations in sovereign yields across countries and over time.
Figure 4 captures the range of home-country rates in our data panel, showing the median,
maximum and minimum for each country. It shows the large dispersion in rates and the
diﬀerences in movement across countries over time. For example, rates in Japan have been
low for most of the 2003-2016 period, while rates in many European countries have varied
considerably, in most cases falling to low levels only more recently. And rates have not
been low in the majority of emerging markets. In addition, Figure 5 shows the evolution of
cross-sectional quartiles of sovereign rates over the sample period. Importantly, not only is
there signiﬁcant variation in sovereign yields over time, but the interquartile range remains
substantial throughout, even as the median approaches zero toward the end of the period.
This country heterogeneity in the panel helps us considerably for identifying the eﬀects of
declining rates on risk-taking.
Figure 6 compares the weighted-average yield spread of the foreign portfolio of U.S. corporate bonds, using the actual time-varying weights from our data, to the weighted-average
spread of the BofAML benchmark. The two move together fairly closely, but relatively,
the spread on the foreign-owned portfolio increases on net over the period, consistent with
more risk-taking by foreign investors. Figure 7 shows that the average spread on the securities held by foreign investors varies signiﬁcantly across countries. At least anecdotally, the
patterns here are consistent with diverging home-country interest rates. The yield spread
on bonds held by investors in falling-rate Germany has increased relative to the BofAML
benchmark. In contrast, investors from higher-interest rate emerging markets have held
lower-yielding (thus less risky) corporate portfolio, especially towards the end of the sample
period. Finally, Figure 8 compares the weighted duration of the foreign portfolio to that of
the BofAML benchmark. The foreign portfolio duration is shorter than the benchmark by
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about half a year. Both increased over the period, but the duration of bonds held by foreign
investors has risen more steeply after the crisis and as a result the gap has narrowed slightly.
In what follows we explore to what extent this shift by foreign investors toward longer-dated
corporate securities is driven by a lower interest rate at home.

5

Methodology

We focus on changes in the holdings of a speciﬁc security by a given country. We scale these
by the amount outstanding at the security level to account for the fact that we can expect
more foreign investment in securities with larger outstanding amounts. Our dependent variable is then the change in the holdings position (i.e., a ﬂow) of bond i by country j as a
ratio to the overall amount outstanding of the speciﬁc security i. We use the face values of
holdings reported in the TIC survey, thus abstracting from the eﬀects of price changes, in
order to isolate the eﬀect of active new investments and portfolio shifts.
For our main test, we rely on an interaction term between the home-country sovereign
yield and the yield (or spread and duration, in some speciﬁcations) on the speciﬁc U.S.
corporate bond. This interaction captures whether the foreign investors’ propensity to choose
U.S. investments with a diﬀerent yield (or spread and duration) is aﬀected by the rate
of return on their home-country safe investment alternatives. That is, we test if foreign
investors’ allocations across diﬀerent categories of riskiness vary inversely with their interest
rate at home. We then interpret a negative coeﬃcient as evidence of a search-for-yield
motive since it implies that a declining safe interest rate at home increases investment in
U.S. corporate bonds with a higher yield (or spread and duration). Since longer duration is
another way investors can take on risk, in this case maturity risk, we also test whether it
reﬂects another dimension of search-for-yield, possibly additionally to credit risk.
We use local currency sovereign bond rates since these represent the best overall proxy for
investment opportunities in countries’ home markets and how consequently declining home
sovereign rates can drive residents to invest more in risky securities, including abroad.21 Our
sample excludes ﬁnancial centers such as the Caribbean banking centers for two reasons that
are both related to our focus on the eﬀect of home investment opportunities on investors’
risk-taking. First, these countries do not have signiﬁcant sovereign debt outstanding and
21

We focus on asset composition and not on funding conditions. This means we ignore motives related
to carry-trade, i.e., where foreign investors obtain funding in low interest rate countries to invest elsewhere.
We do not expect such factors to be large for the type of investments we study as carry trade is typically
not done with corporate bonds, which tend to be less liquid.
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therefore lack reliable sovereign rates. Second, their investments are predominantly held on
behalf of a diverse group of non-residents, for whom the interest rate to use is ambiguous.
That said, our baseline regressions do include the bond holdings of Luxembourg, Belgium,
and Ireland, three ﬁnancial centers that largely cater to investors from other European
countries, so that for specifying the investors’ home interest rate, a composite European
yield is likely to be a better choice than the national sovereign yield.22 Accordingly, instead
of using their own sovereign rate (which would be feasible for Belgium and Ireland, but not
for Luxembourg which lacks a sovereign bond rate) we assign them the average sovereign
rates of four large euro zone countries: Netherlands, France, Italy, and Spain.23
In all speciﬁcations, we use country*time ﬁxed eﬀects, which control for any timeinvariant and time-varying country diﬀerences that may aﬀect the general degree of investment into the United States. This means that time-invariant control variables used in
the international portfolio choice “gravity” type models, such as the distance to and common
language with the United States, are already absorbed in the ﬁxed eﬀects. It also means
that time-varying country characteristics are controlled for.24 We include as a time-varying,
security-speciﬁc variable the liquidity of each corporate bond to proxy for the ability to
transact at low cost.
Note that with country*time dummies, changes in the overall U.S. and global economic
and ﬁnancial environment, including changes in the U.S. safe interest rate, are already accounted for. The GFC and the European sovereign crisis, however, entailed major disruptions
to many ﬁnancial markets. While the country*time ﬁxed eﬀects already control for general
eﬀects, the stresses during these periods could have made investors particularly reluctant
to invest in U.S. corporate bonds, especially those with higher yields and risks. And, as
already shown in Figure 1, during both the GFC (2008-2009) and the European debt crisis
22

Entities resident in other countries in our sample may also hold some bonds on behalf of ultimate investors
in diﬀerent countries. However, Luxembourg, Belgium, and Ireland stand out for having TIC holdings in
excess of home-country data on their investors’ U.S. investments. In addition, TIC holdings as a percentage
of investor-country GDP are by far the highest in these three countries, suggesting that mismeasurement of
investor nationality is much less of an issue elsewhere.
23
Results are unchanged if we used also the German rate in the calculation of the average rate for Belgium,
Ireland, and Luxembourg. But one concern with using the German rate is that it might reﬂect Germany’s
safe haven status, rather than (just) investment opportunities in Germany. We show in the robustness section
that our results are robust to alternative schemes for constructing composite European sovereign rates as
well as to simply omitting the three countries from our analysis.
24
In robustness checks (not reported), we drop the country*time ﬁxed eﬀects and include the following timevarying variables instead: bilateral trade (sum of imports and exports, and imports and exports separately),
and ﬁnancial linkages, both as proxies for interconnectedness with the United States; and the change in the
bilateral exchange rate, as a proxy for both shifts in investment related to carry-trade and other exchange
rate related opportunities. Results are similar.
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(2010-2012), foreign investment in U.S. corporate bonds was unusually weak. Related to
this, Becker and Ivashina (2015), investigating bond investments by U.S. insurance companies only, report less risk-taking during this period. To control for this possibility, we include
the average CDS spread of U.S. high-yield corporate bonds (Figure 9) interacted with the
speciﬁc corporate bond’s yield (or yield spread). If investors are reluctant to buy corporate
bonds with higher yields in times of heightened overall corporate stress, then the coeﬃcient
on this interaction should be negative. Controlling for this eﬀect, which is common to all of
the countries in our sample, we can then continue to investigate for search-for-yield behavior,
and whether it varies across countries with diﬀerent home interest rates.
The empirical speciﬁcation of the model we estimate is then:
∆Hi,j,t /Outstandingi,t = κ + αRiski,t + βRiski,t ∆Sovj,t +
+ γ∆CDSUS
t Riski,t + θLiquidityi,t + cj,t + ϵi,j,t

(1)

where the dependent variable, ∆Hi,j,t /Outstandingi,t , is the change in holdings by residents of country j in year t of U.S. security i. ∆Sovj,t is the change in country j ’s sovereign
yield measured as the year-end 1-year sovereign yield. Riski,t is security i’s risk measure
deﬁned as either yield-to-maturity (Bond yield) or yield spread (Bond spread), measured as
the yield-to-maturity spread over the Treasury yield of similar duration, and duration (Duration). Our main variable of interest is the interaction between the security’s risk measure and
the change in the sovereign yield, Riski,t ∆Sovj,t . So our key coeﬃcient is β which determines
the search-for-yield eﬀects through the credit-risk channel. A negative coeﬃcient (β < 0)
would suggest that the more the home rates decline, the more investment is shifted towards
riskier U.S. corporate bonds. ∆CDSUS
is the change in the average CDS spread of U.S.
t
high-yield corporate bonds (D.CDS (US)); ∆CDSUS
t Riski,t is its interaction with security i’s
risk measure. We also control for the security’s liquidity, Liquidityi,t measured as the log of
the trading volume recorded in TRACE as a share of the bond outstanding amount (Traded
share). Using the log of the unscaled volume instead in our regression speciﬁcations does
not change our regression results. All regressions include country*time ﬁxed eﬀects, denoted
by cj,t and we also allow the country ﬁxed eﬀects to diﬀer for newly-issued and seasoned
bonds. We estimate the model parameters by Ordinary Least Squares (OLS), reporting
heteroscedasticity-consistent standard errors generated from the Hubert-White “sandwich”
estimator for the variance-covariance matrix.
14

6

Empirical Results

Table 3 reports the baseline regression results on how changes in interest rates at home aﬀect
the degree to which foreign investment moves into riskier U.S. corporate bonds. In column
1, we document our main result that the (scaled) change in a country’s total holdings in
a given bond is negatively related to our key interaction term, the product of the yield on
that bond and the change in the home-country interest rate. This means that the more the
interest rate in the home country declines, the more holdings by this country’s investors of
higher-yielding U.S. securities increase. Note that the coeﬃcient on bond yield itself has a
positive sign, suggesting that a higher yield means more investment in that speciﬁc security.
The interaction between the corporate CDS index spread and the bond yield is negative,
suggesting that at times of increasing overall riskiness in the U.S. corporate sector, foreign
investors shy away from buying high-yield securities.
In column 2, we add a control for the U.S. corporate bond’s liquidity. Here we follow
Becker and Ivashina (2015) and use the log of the amount traded as a share of outstanding
as our bond liquidity measure in the case of secondary market purchases (Traded share). We
ﬁnd that the degree of liquidity positively aﬀects the change in holdings, i.e., foreign investors
consider the ability to more easily trade in the security an important characteristic. Our
main result on risk-taking remains, with a slightly larger coeﬃcient.
In order to obtain higher yields on their U.S. corporate bond holdings, foreign investors
may be taking on more credit risk, more duration risk (by shifting to longer bonds), or
both. To distinguish between these possibilities, we use in columns 3 and 4 the spread of the
speciﬁc U.S. corporate bond over the equivalent maturity risk-free rate instead of its yield,
and also include the duration of the security. This makes these two regressions similar to
the ones for the yield, as the credit spread and duration combined determine the yield. As
with the yield, we include both spread and duration on their own and interacted with the
change in the home sovereign rates. The results show that both the spread and duration
interact in a statistically signiﬁcant negative way with the change in the sovereign rates,
consistent with investors taking on more risk in both the credit and duration dimensions,
when home interest rates decline. The other variables remain statistically signiﬁcant and
are of the same sign and magnitudes. We also ﬁnd that these results are robust to including
in the speciﬁcation rating ﬁxed eﬀects to take into account investors’ preferences for speciﬁc
rating groups (see Appendix Table B.1).25
25

Results do not change if we winsorize the dependent variable or if we use instead weighted least squares
for the estimation where we use as weights the bonds’ outstanding amounts, see Appendix Table B.2.
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To quantify the economic signiﬁcance of these results, we consider the impact of a 215
basis point decline in the home sovereign yield which corresponds to the diﬀerence in the
sovereign rate decline between 2003 and 2016 of Germany and Japan (countries where
sovereign rates took very diﬀerent paths over the period). We then infer the portfolio shifts
that investors from countries with diﬀerent developments in their home sovereign rates would
make in response from our coeﬃcient estimates for the interaction terms. We then compare
several characteristics of the average U.S. corporate bond portfolio held by foreign investors
over our sample to the hypothetical portfolio that our estimates imply if instead their home
interest rates had been 215 basis points lower. This exercise shows that this reduction in
home rates, all else equal, would induce foreign investors to pick up 15 basis points in yield
by reweighting their U.S. corporate bond holdings toward higher-yielding bonds. This reallocation would also increase the average spread over U.S. Treasuries by 10 basis points, it
would lengthen the portfolio duration by 0.1 years and worsen the average credit rating by
a tenth of a notch. These eﬀects pertain to the full sample period.

6.1

Secondary and primary markets

The dependent variable we studied so far is similar to that used previously in the literature on
risk-taking for institutional investors in individual countries and on home bias in international
portfolio choice. In both these strands, the focus is typically on changes in stock positions,
i.e., total ﬂows. This means analyses combine secondary and primary market transactions.
This could be the right focus if (foreign) investors consider both currently held and newlyissued securities for their portfolio shifts year to year. It implicitly assumes, however, that
investors can and do adjust their portfolios easily in both markets. Because of transaction
costs or other (internal) constraints, it could be that an investor cannot or does not want to
readjust its portfolio continuously in response to changes in interest rates at home. Although
we do include in regressions a proxy for the liquidity of the secondary market, and results do
not change, we also want to allow for the possibility that investors only adjust their portfolios
at the margin and do so only by varying the amounts that they buy in the primary markets,
i.e., newly-issued bonds. More generally, as both liquidity and transaction costs can vary
between the secondary and primary market, investors may respond diﬀerently to changes in
interest rates in the two markets.
We deﬁne the secondary market ﬂows as the net purchases or sales in a given year of
“seasoned” bonds, meaning for our purposes bonds that had already been issued by the time
of the previous years’ survey date. In notation terms, we use the change in the portfolio
16

held in a particular U.S. security i at time t by country j. Primary market ﬂows are deﬁned
as the purchases of newly-issued securities (i.e., issued since the previous years’ survey date)
that are added to the speciﬁc country investors’ portfolio. Here, the dependent variable
is thus the investment of country j in year t in a newly-issued U.S. corporate bond i. To
control for issuance size, we calculate these purchases as a fraction of amount issued, i.e.,
securities bought by country j out of the total issued of that security in a speciﬁc period t.
Our deﬁnitions of primary and secondary market transactions are similar to those used by
Becker and Ivashina (2015) and together comprise the entire change in holdings analyzed
above.
Table 4 reports the regression results for the secondary market behavior. The results
are similar to those in Table 3. For both the yield and the yield spread interactions with
the change in sovereign yields, the coeﬃcients are negative and statistically signiﬁcant in
all four speciﬁcations shown. Furthermore, the coeﬃcients are about as large as in Table
3, suggesting that dynamic portfolio adjustment is an important part of the reach-for-yield
dynamics. In contrast, in the secondary market sub-sample, the interaction of the duration
variable with the sovereign yield is no longer statistically signiﬁcant. The control variables
largely keep the same signs and statistical signiﬁcance, with secondary market liquidity
positively aﬀecting net purchases. Note that the reach-for-yield that we identify in the
secondary market could arise from either sales or purchases of bonds by foreign investors, or
a combination (portfolio rebalancing); the regression results reﬂect the net outcome of the
transactions.
For the primary market, the dependent variable is the investment in newly-issued securities only. Since much fewer bonds are issued each year than there are outstanding bonds, we
have fewer observations. The right hand side variables are as before; except we no longer include the secondary market liquidity measure. Table 5 presents the results. The main result
is conﬁrmed in these regressions. We ﬁnd in column 1 that the coeﬃcient for the interaction of the change in the sovereign yield with the yield on the newly-issued securities is still
negative and statistically signiﬁcant. Similarly, the coeﬃcient for the bond spread-sovereign
yield interaction is again negative (column 2). Compared to the secondary market sample,
there is less evidence for search-for-yield through longer duration; the coeﬃcient here on the
interaction term is positive, though only marginally signiﬁcant.
We also test whether clustering the standard errors on the issuer, as Becker and Ivashina
(2015) do for their primary market speciﬁcation, makes a diﬀerence. Although we lose some
observations, since we cannot always match the security to a parent identiﬁer, we ﬁnd that
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the results are unchanged and that the eﬀects are even stronger than those reported in the
baseline Table 5 if we cluster on the ultimate parent of the bond issuer (Appendix Table
B.3).

6.2

Search for yield and bond type

We next explore whether there are diﬀerences in eﬀects by types of bonds. It could be,
for example, that foreign investors engage in risk-taking related to declining interest rates,
but only within certain categories of corporate bonds. We divide the universe of bonds into
various groups: investment grade, non-investment grade, BBB-rated bonds, BBB-rated nonﬁnancial bonds, non-ﬁnancial, and ﬁnancial bonds. Table 6 shows that the estimated eﬀect
for the yield spread interaction is stronger within the set of investment-grade bonds (column
1) than they are for the full sample (Table 3 column 4); the estimated eﬀect for the duration
interaction is similar in both samples. However, we do not ﬁnd statistically signiﬁcant eﬀects
within the (smaller) sub-sample of non-investment grade bonds (column 2), consistent with
foreign investors taking a more cautious approach to the riskiest bonds. Further splits suggest
that the spread eﬀects are the strongest for BBB-rated bonds, especially those issued by nonﬁnancial corporations (columns 3 and 4) and the duration eﬀects are the strongest among
ﬁnancial bonds (columns 6). Overall, this table suggests that our main results reﬂect foreign
investors’ behavior vis-à-vis investment grade bonds.

6.3

Search for yield over time

Next, we explore whether the eﬀects we have documented thus far vary over time. It could
be that foreign investors engaged less in risk-taking during the GFC or other periods of
ﬁnancial stress. Since we include the corporate CDS interaction, we already control for the
general eﬀect of changes in ﬁnancial stress. In Table 7 we split the sample in three periods:
2003-2007, 2008-2012, and 2013-2016, where the middle period thus includes both the GFC
and the euro sovereign crisis. We ﬁnd evidence of reach-for-yield by taking on credit risk
only in the non-crises years: the statistically signiﬁcant negative spread interaction terms
are conﬁned to the 2003-2007 and 2013-2016 periods (columns 1, 2 and columns 5, 6). In
the crises period, 2008-2012, the estimated spread interaction is close to zero and no longer
statistically signiﬁcant (columns 3 and 4). We ﬁnd that foreign investors reach-for-yield by
extending the duration of their U.S. corporate bond portfolios only in the pre-crises period.
Therefore, the main result we document largely reﬂects investors’ search-for-yield be-
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havior in “normal”, i.e., non-crises times. In terms of economic impact, we ﬁnd that when
excluding the crises period, a 215 basis points larger decline in home rates, all else equal,
would induce foreign investors to a 33 basis points increase in yield by reweighting their
U.S. corporate bond holdings toward higher-yielding bonds. This is more than double the
earlier reported pick up of 15 basis points over the full period. The predicted reallocation
would also increase the average yield spread by 27 basis points (compared to 10 basis points
over the full period) and worsen the average credit rating by almost half a notch (compared
to a tenth of a notch over the full period). These non-crises eﬀects are thus much larger
than those for the full sample period, suggesting that search-for-yield is mainly present in
non-crises times.

6.4

Impact of the level of the home interest rate

So far, we have explored the hypothesis that risk-taking relates only to the decline in the
home interest rate, irrespective of its level. This presumes that the incentives to adjust
investment towards higher yielding securities are mainly related to declines in home interest
rates from year to year. It thus also assumes that investors from countries where home
interest rates have already been low for some time make fewer adjustments to their legacy
portfolios from the previous year. Nevertheless, it could be the case that the level of the
interest rate is also important for search-for-yield behavior.
We, therefore, consider next how the level of the sovereign interest rate aﬀects the searchfor-yield eﬀects we have documented above. For this, we use again equation (1) but split
the sample into two: countries in a low rate environment and countries in a high rate
environment. To get an equal size for the two subsamples, we deﬁne a low rate environment
when the home sovereign rate falls below 0.6%. Each year, a country is then classiﬁed in one
of these two categories based on its prevailing sovereign rates. A comparison of the results
for the two sub-samples in Table 8 shows that a low level of interest rates is associated with
more risk-taking as the coeﬃcients are much higher in that environment (two and a half to
three times as high: column 2 vs. column 3 and column 5 vs. column 6). As such, the
results conﬁrm our hypothesis that the level of the interest rate matters: when the home
interest rate is low, securities with higher spreads see even more investment when the home
sovereign interest rate further declines. In economic terms the search-for-yield eﬀects are
then also much bigger: a 215 basis points decline in the home sovereign rate is associated
with a 23 basis points pick-up of yield in a low interest rate environment compared to 11
basis points in a high interest rate environment. In contrast, the “reach-for-duration” aspect
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of risk-taking seems to come primarily from countries with higher levels of the home interest
rate.
In Table 9, we show that this result is robust to using diﬀerent cutoﬀs in terms of what
sovereign yield constitutes a low interest rate environment (using either the median, or 25th
or 10th percentile). Again, the results show that the search-for-yield eﬀects become larger,
the lower the level of the home sovereign rate is. For instance, when we consider only the
countries for which the sovereign rate is below the 10th percentile over the sample period
(that corresponds to 0.1%), the coeﬃcient on the spread interaction term (column 5) almost
doubles compared to a cutoﬀ of the 25th percentile (corresponding to 0.73%) shown in
column 3, and is almost four times larger than the one in column 1 where the cutoﬀ for
what constitutes a low rate environment is based on the median value of the sovereign yield
(corresponding to 2.36%).

7

Robustness

We next conduct a number of robustness tests.

7.1

Robustness to alternative explanations for search for yield

We ﬁrst consider the possibility that the change in the sovereign rate may not be the main
reason why foreign investors invest in higher yielding (or longer duration) U.S. corporate
bonds. We do this by augmenting our baseline regression speciﬁcation with other investorcountry variables. Speciﬁcally, we use the CDS of a country’s banking system and the
expected earnings growth in its corporate sector. If these variables are also correlated with
interest rates, this could have led to spurious results in our baseline regressions. It could be
that a decline in the local CDS spread similarly induces investors to search for yield abroad.
Or investors may invest more in higher-yielding U.S. assets because they forecast low earnings
growth at home. In that case the (negative) interaction between the banking system CDS
(or earnings growth) and the speciﬁc security’s yield (or spread and duration) could even
overturn the signiﬁcance of the interest rate interaction. Since we want to exclude such
relationships mistakenly driving our interpretation, we run regressions with these variables,
interacted with the speciﬁc security’s variables (yield, or spread and duration), in “horseraces” with the interest rate.
Regression results for the countries for which we have the necessary data (the number
of observations drops slightly), Table 10, show that interactions with the CDS and expected
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earnings growth have the expected negative signs, and are most often statistically signiﬁcant.
As such, investments into more risky securities in the United States in part respond to these
factors. However, the risk-taking eﬀects we document above cannot be attributed to these
other country characteristics since adding these variables (interacted) does not change the
sign or statistical signiﬁcance of the interactions between the sovereign rate and the yield
or spread and duration (columns 1-4). Coeﬃcients for the spread interactions are slightly
smaller in size, but the main regression results are maintained.

7.2

Robustness to alternative sovereign rates

We next test the robustness of our regression results to the use of speciﬁc sovereign rates. In
this set of tests, we use the 5-year sovereign bond rates rather than the 1-year rates in the
baseline set of regressions. Table 11 shows that the regression results are very consistent in
that the coeﬃcients for the respective interaction variables are statistically signiﬁcant and
negative for all four speciﬁcations and of comparable magnitudes.
We have so far used the countries’ home sovereign yields as a measure of their home (safe)
investment opportunity rates of returns, using as a substitute for Luxembourg, Belgium and
Ireland the simple average sovereign rate prevailing in four large euro countries. In Table 12
we ﬁnd that our results are robust to using instead for Luxembourg, Belgium, and Ireland
composite European rates with CPIS-reported investment in these countries as weights.26
As another robustness check, we report in Table 13 regression results where we exclude
Luxembourg, Belgium, and Ireland altogether from the sample. The number of observations
drops almost by a third, reﬂecting the importance of these ﬁnancial centers as a conduit for
cross-border investments. But the main regression results are maintained. Most importantly,
the coeﬃcients on the interaction variables, both on the bond yield (columns 1 and 2) and
on the bond spread and duration (columns 3 and 4) are of the same sign and statistical
signiﬁcance as in the baseline Table 3 and are even slightly larger in magnitude.

8

Conclusion

We analyze how changes in (and the level of) interest rates can aﬀect risk-taking by examining the extent to which investors have shifted toward riskier assets overseas in response
to declining (low) interest rates at home. Detailed security-level data on foreign investors’
26
Although CPIS data suggest that these countries’ holdings should reﬂect mostly European investors’
decisions, there can still be some reporting issues.
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holdings of U.S. corporate bonds for 36 countries for the period 2003-2016 and a large variety in movements in home interest rates in these countries provide for a unique way to
analyze risk-taking behavior of investors in response to changes in their home interest rates.
Notably, our analysis avoids concerns about reverse causality or omitted variables (e.g., due
to asset riskiness or yields being related to macroeconomic and ﬁnancial conditions that also
aﬀect interest rates). And, while these foreign investments are likely to have been aﬀected
by economic and ﬁnancial conditions at home, since they are small from a U.S. perspective,
they are unlikely to have aﬀected the ﬁnancing conditions, including spreads, of the issuers.
We ﬁnd evidence suggesting search-for-yield in that the more the interest rate declines in
the investors’ home country, the greater the likelihood that the composition of investments
into speciﬁc U.S. corporate bonds shifts towards higher yielding investments. We ﬁnd these
eﬀects for both changes in holdings of seasoned bonds and for purchases of newly-issued
securities. In our pre-GFC sub-sample, we also ﬁnd signiﬁcant evidence of search-for-duration
as investors lengthen the duration of their portfolio in response to lower interest rates at
home. The search-for-yield eﬀects are mainly present in normal times and are much stronger
at low levels of the home interest rate. We show that these search-for-yield eﬀects cannot be
attributed to other country characteristics, such as the CDS of its banking system or expected
earnings growth in its corporate sector. The results are also robust to diﬀerent home interest
rates, alternative country samples, and to various econometric robustness checks. Eﬀects are
economically important: a 215 basis points decline in the sovereign rate (which is equivalent
to the diﬀerence in the declines of the German and Japanese sovereign yields during the
period) corresponds to a predicted change in holdings toward riskier securities that implies
a yield spread pickup depending on the speciﬁcation and sub-sample in the range of 15-36
basis points and a decline in credit rating of 0.1-0.5 notches.
Our ﬁndings have important policy implications in that they suggest that declining interest rates can lead to shifts towards riskier types of investments. Although we control
for both security and investor country characteristics, we cannot say whether the investor
behavior we observe is the same or diﬀers from their domestic investment patterns, since
we do not have the same data for the domestic investment portfolio of these investors. It
could be that these investors invest more aggressively abroad and more conservatively at
home, and as such their overall portfolio need not be more risky. Nevertheless, extrapolating
from the small part of their behavior we observe, one could conjecture that foreign investors
likely have made risk-increasing shifts elsewhere in their portfolios abroad that could pose
ﬁnancial stability risks, particularly if the low-rate environment persists. Regardless, our

22

ﬁndings suggest that there are cross-border eﬀects from low interest rates through capital
outﬂows directed toward riskier types of securities.

References
Adrian, Tobias, and Nellie Liang, 2016, Monetary Policy, Financial Conditions, and Financial Stability. CEPR Discussion Paper No. DP11394.
Altunbas, Yener, Leonardo Gambacorta, and David Marques-Ibanez, 2014, Does Monetary Policy Aﬀect Bank Risk? International Journal of Central Banking. Volume 10,
number 1.
Ahmed, Shaghil, and Andrei Zlate, 2014, Capital ﬂows to emerging markets: A brave new
world? Journal of International Money and Finance, Vol. 48, 221-248.
Ammer, John, Alexandra Tabova, and Caleb Wroblewski, 2016, “Low-For-Long” Interest
Rates and Portfolio Shifts in Advanced Foreign Economies. Board of Governors of the
Federal Reserve IFDP Note, December 2016.
Aramonte, Sirio, Seung Jung Lee, and Viktors Stebunovs, 2015, Risk Taking and LongerTerm Interest Rates: Evidence from the U.S. Syndicated Loan Market. Finance and
Economics Discussion Series 2015-068.
Aviat, Antonin, and Nicolas Coeurdacier, 2007, The geography of trade in goods and asset
holdings. Journal of International Economics 71(1): 22-51.
Bank for International Settlements, 2017, Debt Securities Statistics (updated September
17). Available at: http://www.bis.org/statistics/secstats.htm
Becker, Bo, and Victoria Ivashina, 2015, Reaching for yield in the bond market, Journal of
Finance 70(5).
Bekaert, Geert, and Xiaozheng Sandra Wang, 2009, Home Bias Revisited (February 16
working paper). Available at: https://ssrn.com/abstract=1344880
Bertaut, Carol, William Griever, and Ralph Tryon, 2006, Understanding U.S. Cross-Border
Securities Data. Federal Reserve Bulletin, 2006. Board of Governors of the Federal
Reserve.

23

Boermans, Martijn, and Robert Vermeulen, 2016, International Investment Positions Revisited: Investor Heterogeneity and Individual Security Characteristics. Working Paper.
Borio, Claudio, Leonardo Gambacorta, and Boris Hofmann, 2017, The Inﬂuence of Monetary Policy on Bank Proﬁtability. International Finance 20:48-63.
Borio, Claudio, and Haibin Zhu, 2012, Capital Regulation, Risk-Taking and Monetary
Policy: A Missing Link in the Transmission Mechanism? Journal of Financial Stability,
Vol. 8, No. 4, pp. 236251.
Bowman, David, Juan-Miguel Londono, and Horacio Sapriza, 2015, U.S. unconventional
monetary policy and contagion to emerging market economies. Journal of International
Money and Finance, 55, 27-59.
Broner, Fernando, Tatiana Didier, Aitor Erce, and Sergio L. Schmukler, 2013, Gross Capital
Flows: Dynamics and Crises. Journal of Monetary Economics Vol. 60, No. 1, 113-133.
Bruno, Valentina and Hyun Song Shin, 2015, Capital ﬂows and the risk-taking channel
of monetary policy. Journal of Monetary Economics, Volume 71, April 2015, Pages
119-132
Burger, John, Francis Warnock, and Veronica Warnock, 2017, Currency Matters: Analyzing
International Bond Portfolios. NBER Working Paper No. 23175
Calvo, Guillermo, Leonardo Leiderman, and Carmen Reinhart, 1993, Capital Inﬂows and
Real Exchange Rate Appreciation in Latin America: The Role of External Factors.
IMF Staﬀ Papers, Vol. 40, No. 1, 108-51.
Choi, Jaewon, and Mathias Kronlund, 2017, Reaching for yield by Corporate Bond Mutual
Funds. Review of Financial Studies (forthcoming).
Chuhan, Punam, Stijn Claessens, and Nlandu Mamingi, 1998, Equity and Bond Flows
to Asia and Latin America: The Role of Global and Country Factors. Journal of
Development Economics, 55, 439-63.
Claessens, Stijn, Nicholas Coleman, and Michael Donnelly, 2017, “Low-For-Long” Interest
Rates and Banks’ Interest Margins and Proﬁtability: Cross-Country Evidence. Journal
of Financial Intermediation (forthcoming).

24

Covas, Francisco B. Marcelo Rezende, and Cindy M. Vojtech, 2015, Why Are Net Interest
Margins of Large Banks So Compressed? FEDS Notes (October).
De Haas, Ralph, and Neeltje van Horen, 2012, International shock transmission after the
Lehman Brothers collapse: Evidence from syndicated lending, American Economic
Review 102(3), 231237.
Dell’Ariccia, Giovanni, Luc Laeven, and Robert Marquez, 2014, Real interest rates, leverage, and bank risk-taking. Journal of Economic Theory, 149(C), pages 65-99.
Dell’Ariccia, Giovanni, Luc Laeven, and Gustavo Suarez, 2017, Bank leverage and monetary
policys risk-taking channel: evidence from the United States, Journal of Finance 72,
613-654.
Dell’Ariccia Giovanni, and Robert Marquez, 2013, Interest rates and the bank risk-taking
channel. Annual Review of Financial Economics 5, 123-41.
Di Maggio, Marco, and Marcin Kacperczyk, 2017, The Unintended Consequences of the
Zero Lower Bound Policy. Journal of Financial Economics, Vol: 123, Pages: 59-80.
Domanski, Dietrich, Hyun Song Shin, and Vladyslav Sushko, 2017, The hunt for yield: not
waving but drowning? IMF Economic Review, Volume 65, Issue 1, pp 113153.
Eﬁng, Matthias, 2016, Arbitraging the Basel Securitization Framework: Evidence from
German ABS Investment. Swiss Finance Institute Research Paper No. 14-65.
European Systemic Risk Board, 2016, Macroprudential policy issues arising from low interest rates and structural changes in the EU ﬁnancial system. Joint Task Force Report,
November.
Fishburn, Peter C., and R. Burr Porter, 1976, Optimal Portfolios with One Safe and One
Risky Asset: Eﬀects of Changes in Rate of Return and Risk, Management Science, 22,
issue 10, 1064-1073.
Forbes, Kristin J., and Francis E. Warnock, 2012, Capital ﬂow waves: Surges, stops, ﬂight,
and retrenchment. Journal of International Economics, Vol. 88, N0. 2, 235-251.
Frame, Scott, and Eva Steiner, 2017, Unconventional Monetary Policy and Risk-Taking:
Evidence from Agency Mortgage REITs. Working paper (August 20).

25

Fratzscher, Marcel, 2012, Capital ﬂows, Push versus pull factors and the global ﬁnancial
crisis. Journal of International Economics, Vol. 88, No. 2, pp. 341-356.
Fratzscher, Marcel, Marco Lo Duca, and Roland Straub, 2017, On the International Spillovers
of U.S. Quantitative Easing. Economic Journal. doi:10.1111/ecoj.12435.
Fratzscher, Marcel, Marco Lo Duca, and Roland Straub, 2016, ECB Unconventional Monetary Policy: Market Impact and International Spillovers. IMF Economic Review,
64(1), 36-74.
Giannetti, Mariassunta, and Luc Laeven, 2012, Flight home, ﬂight abroad, and international
credit cycles, American Economic Review 102, 219224.
Hanson, Samuel, and Jeremy Stein, 2015, Monetary policy and long-term real rates. Journal
of Financial Economics. Volume 115, 429-338.
Hau, Harald, and Sandy Lai, 2016, Asset allocation and monetary policy: Evidence from
the Eurozone. Journal of Financial Economics. Volume 120, Issue 2.
Ioannidou, Vasso, Steven Ongena, and Jose-Luis Peydro, 2015, Monetary Policy, RiskTaking, and Pricing: Evidence from a Quasi-Natural Experiment, Review of Finance
19(1): 95-144.
Jimenez, Gabriel, Steven Ongena, Jose-Luis Peydro, and Jesus Saurina, 2014, Hazardous
Times for Monetary Policy: What Do Twenty-Three Million Bank Loans Say About
the Eﬀects of Monetary Policy on Credit Risk-Taking?. Econometrica, 82: 463-505
Kandrac, John, and Bernd Schlusche, 2016, Quantitative Easing and Bank Risk Taking: Evidence from Lending. Working Paper Available at SSRN: https://ssrn.com/abstract=2684548
Kirti, Divya, 2017, When Gambling for Resurrection is Too Risky. IMF Working Paper
17/180.
Lian, Chen, Yueran Ma, and Carmen Wan, 2017, Low Interest Rates and Risk Taking:
Evidence from Individual Investment Decisions. Working Paper.
Maddaloni, Angela, and Jose-Luis Peydro, 2011, Bank risk-taking, securitization, supervision, and low interest rates: evidence from the euro area and U.S. lending standards.
Review of Financial Studies 24, 2121-65.

26

Maggiori, Matteo, Brent Neiman, and Jesse Schreger, 2017, International Currencies and
Capital Allocation. Columbia Business School Research Paper No. 17-96
Morais, Bernardo, Jose-Luis Peydro, and Claudia Ruiz, 2017, The International Bank Lending Channel of Monetary Policy Rates and QE: Credit Supply, Reach-for-Yield, and
Real Eﬀects. Journal of Finance (forthcoming).
Okawa, Yohei, and Eric Van Wincoop, 2012, Gravity in International Finance. Journal of
International Economics 87(2): 205-215.
Portes, Richard, and Helene Rey, 2005, The Determinants of Cross-Border Equity Flows.
Journal of International Economics, 65(2): 269-296.
Rajan, Raghuram, 2005, Has ﬁnancial development made the world riskier? Proceedings
of the Economic Policy Forum of the Federal Reserve Bank of Kansas City, August,
313369.
Rey, H., 2015, “Dilemma not Trilemma: The Global Financial Cycle and Monetary Policy
Independence,” NBER Working Paper 21162, National Bureau of Economic Research,
Cambridge
Stein, Jeremy C., 2013, Overheating in credit markets: origins, measurement, and policy
responses. Speech delivered at restoring household ﬁnancial stability after the great
recession: why household balance sheets matter, a symposium sponsored by the Federal
Reserve Bank of St. Louis, St. Louis.

27

Figure 1: Foreign Holdings of U.S. Corporate Bonds (2003-2016)
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The ﬁgure plots foreign investors’ annual holdings of U.S. corporate bonds (bars) and the change in these holdings (ﬂows). The
holdings are reported in par amounts and as such do not include price eﬀects. The change in the holdings (ﬂows) is therefore
also net of price eﬀects. Source data: Treasury International Capital Annual Surveys.

28

Figure 2: Investment Grade Corporate Bonds in Total U.S. Corporate Bonds Held by Foreign Private Investors
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The ﬁgure plots the investment grade share of U.S. corporate bonds held by foreign private investors (solid line) for the period
2003-2016. As a reference the ﬁgure also shows the investment grade share of the Merrill-Lynch U.S. corporate bond indexes.
Source data: Treasury International Capital annual surveys and Merrill-Lynch U.S. corporate bond indexes.
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Figure 3: Newly-issued U.S. corporate bonds held by foreign investors per rating bin
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For each year of the sample period, all newly-issued U.S. corporate bonds held by foreign investors are sorted and grouped in
nine rating categories. For the ﬁrst and last year of the sample period, 2003 and 2016 respectively, the ﬁgure plots the newlyissued U.S. corporate bonds held by foreign investors as share of outstanding amounts. Source data: Treasury International
Capital annual surveys.
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Figure 4: Sovereign Yields by Country (2003-2016)
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The ﬁgure plots the 1-year sovereign yield for all countries in our sample. For each country we plot the median (dot) and the
min and the max (boundaries of the box) of the sovereign yield for the period 2003-2016. Last value on x-axis refers to values
of 16+ for the sovereign yield. Source data: Bloomberg.
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Figure 5: Sovereign Yields over time (2002-2016)
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The ﬁgure plots the interquartile range of the 1-year sovereign yield over the sample period 2003-2016 for the 35 countries in
our sample for which we have data on their sovereign bond yields. Source data: Bloomberg.

32

Figure 6: Average Corporate Yield Spread in Sample and BofAML Benchmark
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The ﬁgure plots the weighted average yield spread of the foreign portfolio of U.S. corporate bonds (dashed line). The yield
spread is calculated as the yield to maturity of U.S. corporate bonds held by foreign private investors less the duration matched
Treasury yield. As a reference the ﬁgure also shows the yield spread of the Merrill-Lynch U.S. corporate bond indexes, for
which we took the weighted average of the high-yield and investment grade Merrill-Lynch U.S. corporate bond indexes. Source
data: Treasury International Capital annual surveys and Merrill-Lynch U.S. corporate bond indexes.
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Figure 7: Select Countries: Average Yield Spread
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The ﬁgure plots the weighted average yield spread of U.S. corporate bonds held by Germany and emerging markets (EM). The
yield spread is calculated as the yield to maturity of U.S. corporate bonds held by foreign private investors less the duration
matched Treasury yield. As a reference the ﬁgure also shows the yield spread of the Merrill-Lynch U.S. corporate bond indexes,
for which we took the weighted average of the high-yield and investment grade Merrill-Lynch U.S. corporate bond indexes.
Source data: Treasury International Capital annual surveys and Merrill-Lynch U.S. corporate bond indexes.
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Figure 8: Foreign portfolio of U.S. corporate bonds: Average Duration
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The ﬁgure plots the weighted average duration of the foreign portfolio of U.S. corporate bonds (dashed line). As a reference
the ﬁgure also shows the duration of the Merrill-Lynch U.S. corporate bond indexes, for which we took the weighted average of
the high-yield and investment grade Merrill-Lynch U.S. corporate bond indexes. Source data: Treasury International Capital
annual surveys and Merrill-Lynch U.S. corporate bond indexes.

35

Figure 9: CDS premium U.S. corporate bond index
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The ﬁgure plots the average CDS spread of U.S. high-yield corporate bonds. Source data: Bloomberg.
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Table 1: Bond Characteristics across Entire Sample (2003-2016)

Median

Mean

St.Dev

5th p.

10th p.

95th p.

99th p.

Yield (%)

4.85

4.93

2.61

1.11

1.61

9.33

13.24

Yield spread (%)

1.86

2.63

2.31

0.46

0.62

7.27

11.25

Duration (years)

5.02

5.90

3.85

1.12

1.74

13.81

16.18

Traded volume/Outstanding
(%)
H/Outstanding (%)

3.17

4.11

4.10

0.24

0.57

11.07

19.39

2.11

3.65

8.37

0.22

0.37

11.75

22.44

Newly-issued
H/Outstanding (%)

2.42

3.94

9.00

0.27

0.48

12.30

21.91

Notes: The table reports bond characteristics (yield, yield spread, duration, and a liquidity measure) of
the portfolio of foreign holdings of U.S. corporate bonds over the entire sample period 2003-2016. The
bond liquidity measure, Traded volume/Outstanding, is the amount traded as reported in FINRA’s TRACE
database relative to the bond’s outstanding amount. The table also reports statistics for foreign countries’
holdings of a bond relative to the bond’s outstanding amount for all bonds (H/Outstanding) and then
separately for newly-issued bonds only (Newly-issued H/Outstanding).

Table 2: Bond Characteristics across Credit Rating Buckets for 2003 and 2016.

2003

2016

Credit Rating

Yield

Yield spread

Duration

Yield

Yield spread

Duration

1 (highest rating)

AA through AAA

3.56

0.58

5.21

1.95

0.72

6.27

2
3

A+ through AAA- through A

3.88
4.19

0.74
0.90

5.83
6.48

1.78
2.21

0.75
1.13

4.63
5.31

4
5
6 (lowest rating)

BBB+
BBB through BB
BB- and below

4.60
5.21
8.17

1.53
1.84
5.25

5.72
6.08
5.28

2.53
3.71
6.43

1.37
2.45
5.46

5.64
5.29
4.32

Notes: For each year of the sample period, all U.S. corporate bonds held by foreign investors are sorted and
grouped in six rating categories. For the first and last year of the sample period, 2003 and 2016 respectively,
the table reports the median of the yield, yield spread and duration within each of these rating categories.
Duration is reported in years; yield and yield spreads are reported in %.
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Table 3: Regression Results: Baseline
The table shows the estimated coeﬃcients for equation (1) in the text. The dependent variable is the change in holdings by
country j of bond i at time t scaled by the outstanding amount of the bond i at time t. Sample period: 2003-2016. The sample
includes all countries. Countries‘ sovereign rates are the year-end 1-year sovereign yields. The sovereign rate for Belgium, Ireland,
and Luxembourg is the average of the sovereign rates of the Netherlands, France, Italy, and Spain. All regressions include
country*time ﬁxed eﬀects and we allow the country ﬁxed eﬀects to diﬀer for newly-issued and seasoned bonds. For brevity the
coeﬃcients for ﬁxed eﬀects and the constant are not reported. * p < 0.10, ** p < 0.05, *** p < 0.01. Heteroscedasticity-consistent
standard errors are reported in parentheses.

Bond yield
(1)

(2)

Bond yield

0.046∗∗∗
(0.003)

0.054∗∗∗
(0.003)

D.Sov × Bond yield

-0.024∗∗∗
(0.003)

-0.029∗∗∗
(0.003)

D.CDS (US) × Bond yield

-0.032∗∗∗
(0.001)

-0.033∗∗∗
(0.002)

Spread and duration
(3)

0.024∗∗∗
(0.005)

Traded share

(4)

0.019∗∗∗
(0.006)

Bond spread

0.057∗∗∗
(0.003)

0.067∗∗∗
(0.004)

Duration

-0.004∗∗∗
(0.001)

-0.006∗∗∗
(0.001)

D.Sov × Bond spread

-0.026∗∗∗
(0.003)

-0.031∗∗∗
(0.003)

-0.003∗
(0.002)

-0.005∗∗∗
(0.002)

-0.034∗∗∗
(0.002)
310620
0.23
Yes

-0.036∗∗∗
(0.002)
257045
0.26
Yes

D.Sov × Duration
D.CDS (US) × Bond spread
Observations
R-sq
Time-Country FE

310620
0.23
Yes
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257045
0.26
Yes

Table 4: Regression Results: Secondary Market
The table shows the estimated coeﬃcients for equation (1) in the text using only seasoned bonds. The dependent variable is the
holdings by country j of bond i at time t scaled by the outstanding amount of the bond i at time t. Sample period: 2003-2016. The
sample includes all countries. Countries‘ sovereign rates are the year-end 1-year sovereign yields. The sovereign rate for Belgium,
Ireland, and Luxembourg is the average of the sovereign rates of the Netherlands, France, Italy, and Spain. All regressions include
country*time ﬁxed eﬀects. For brevity the coeﬃcients for ﬁxed eﬀects and the constant are not reported. * p < 0.10, ** p < 0.05,
*** p < 0.01. Heteroscedasticity-consistent standard errors are reported in parentheses.

Bond yield
(1)

(2)

Bond yield

0.021∗∗∗
(0.003)

0.020∗∗∗
(0.003)

D.Sov × Bond yield

-0.017∗∗∗
(0.003)

-0.022∗∗∗
(0.003)

D.CDS (US) × Bond yield

-0.029∗∗∗
(0.002)

-0.030∗∗∗
(0.002)

Spread and duration
(3)

0.017∗∗∗
(0.005)

Traded share

(4)

0.019∗∗∗
(0.006)

Bond spread

0.021∗∗∗
(0.003)

0.018∗∗∗
(0.004)

Duration

0.009∗∗∗
(0.001)

0.011∗∗∗
(0.001)

D.Sov × Bond spread

-0.018∗∗∗
(0.003)

-0.024∗∗∗
(0.003)

-0.001
(0.002)

-0.003
(0.002)

-0.031∗∗∗
(0.002)
257571
0.03
Yes

-0.031∗∗∗
(0.002)
203996
0.03
Yes

D.Sov × Duration
D.CDS (US) × Bond spread
Observations
R-sq
Time-Country FE

257571
0.03
Yes
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203996
0.03
Yes

Table 5: Regression results: Primary Market
The table shows the estimated coeﬃcients for equation (1) in the text using only newly issued bonds. The dependent variable
is the holdings by country j of newly issued bond i at time t scaled by the outstanding amount of the bond i at time t. Sample
period: 2003-2016. The sample includes all countries. Countries‘ sovereign rates are the year-end 1-year sovereign yields. The
sovereign rate for Belgium, Ireland, and Luxembourg is the average of the sovereign rates of the Netherlands, France, Italy, and
Spain. All regressions include country*time ﬁxed eﬀects. For brevity the coeﬃcients for ﬁxed eﬀects and the constant are not
reported. * p < 0.10, ** p < 0.05, *** p < 0.01. Heteroscedasticity-consistent standard errors are reported in parentheses.

Bond yield

Spread and duration

(1)

(2)

Bond yield

0.187∗∗∗
(0.009)

D.Sov × Bond yield

-0.034∗∗∗
(0.008)

D.CDS (US) × Bond yield

-0.049∗∗∗
(0.005)

Bond spread

0.213∗∗∗
(0.009)

Duration

-0.082∗∗∗
(0.006)

D.Sov × Bond spread

-0.042∗∗∗
(0.008)
0.012∗
(0.006)

D.Sov × Duration
D.CDS (US) × Bond spread
Observations
R-sq
Time-Country FE

53044
0.23
Yes
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-0.049∗∗∗
(0.005)
53044
0.24
Yes

Table 6: Regression Results: Bond Types
The table shows the estimated coeﬃcients for equation (1) in the text. The dependent variable is the change in holdings by
country j of bond i at time t scaled by the outstanding amount of the bond i at time t. For each regression the sample is
split into investment grade bonds (IG), non-investment grade bonds (Non-IG), bonds rated BBB+, BBB, and BBB- (BBB),
non-ﬁnancial sector bonds rated BBB+, BBB, and BBB- (BBB Non-Fin), bonds issued by the non-ﬁnancial sector (Non-Fin), and
bonds issued by the ﬁnancial sector (Fin). Sample period: 2003-2016. The sample includes all countries. Countries‘ sovereign rates
are the year-end 1-year sovereign yields. The sovereign rate for Belgium, Ireland, and Luxembourg is the average of the sovereign
rates of the Netherlands, France, Italy, and Spain. All regressions include country*time ﬁxed eﬀects and we allow the country ﬁxed
eﬀects to diﬀer for newly-issued and seasoned bonds. For brevity the coeﬃcients for ﬁxed eﬀects and the constant are not reported.
* p < 0.10, ** p < 0.05, *** p < 0.01. Heteroscedasticity-consistent standard errors are reported in parentheses.

IG

Non-IG

BBB

BBB Non-Fin.

Non-Fin.

Fin.

(1)

(2)

(3)

(4)

(5)

(6)

Bond spread

-0.051∗∗∗
(0.008)

-0.032∗∗∗
(0.008)

-0.038∗∗∗
(0.012)

-0.045∗∗∗
(0.016)

0.067∗∗∗
(0.004)

0.072∗∗∗
(0.010)

Duration

0.006∗∗∗
(0.002)

0.008
(0.007)

-0.001
(0.003)

-0.006∗∗
(0.003)

-0.007∗∗∗
(0.002)

-0.007∗∗
(0.003)

D.Sov × Bond spread

-0.048∗∗∗
(0.005)

-0.005
(0.006)

-0.044∗∗∗
(0.008)

-0.058∗∗∗
(0.010)

-0.027∗∗∗
(0.003)

-0.034∗∗∗
(0.006)

D.Sov × Duration

-0.004∗∗∗
(0.002)

-0.004
(0.007)

-0.006∗∗
(0.003)

-0.005
(0.003)

-0.001
(0.002)

-0.012∗∗∗
(0.003)

D.CDS (US) × Bond spread

-0.019∗∗∗
(0.004)

-0.022∗∗∗
(0.004)

-0.033∗∗∗
(0.006)

-0.040∗∗∗
(0.009)

-0.031∗∗∗
(0.002)

-0.050∗∗∗
(0.004)

Traded share

0.022∗∗∗
(0.005)
185078
0.23
Yes

0.056∗∗∗
(0.019)
71076
0.35
Yes

0.019∗∗
(0.008)
81526
0.23
Yes

0.023∗∗∗
(0.008)
67092
0.23
Yes

0.021∗∗∗
(0.006)
185753
0.27
Yes

0.008
(0.013)
70401
0.27
Yes

Observations
R-sq
Time-Country FE
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Table 7: Regression Results: Time Periods
The table shows the estimated coeﬃcients for equation (1) in the text. The dependent variable is the change in holdings by
country j of bond i at time t scaled by the outstanding amount of the bond i at time t. The sample period is split into three subperiods. The sample includes all countries. Countries‘ sovereign rates are the year-end 1-year sovereign yields. The sovereign rate
for Belgium, Ireland, and Luxembourg is the average of the sovereign rates of the Netherlands, France, Italy, and Spain. All
regressions include country*time ﬁxed eﬀects and we allow the country ﬁxed eﬀects to diﬀer for newly-issued and seasoned bonds.
For brevity the coeﬃcients for ﬁxed eﬀects and the constant are not reported. * p < 0.10, ** p < 0.05, *** p < 0.01.
Heteroscedasticity-consistent standard errors are reported in parentheses.

2003-2007

2008-2012

2013-2016

(1)

(2)

(3)

(4)

(5)

(6)

Bond spread

0.095∗∗∗
(0.013)

0.109∗∗∗
(0.015)

0.102∗∗∗
(0.005)

0.116∗∗∗
(0.005)

-0.022∗∗∗
(0.005)

-0.023∗∗∗
(0.006)

Duration

-0.013∗∗∗
(0.005)

-0.008
(0.005)

-0.002
(0.002)

-0.002
(0.003)

0.017∗∗∗
(0.002)

0.018∗∗∗
(0.002)

D.Sov × Bond spread

-0.133∗∗∗
(0.018)

-0.167∗∗∗
(0.022)

0.004
(0.003)

0.003
(0.003)

-0.145∗∗∗
(0.013)

-0.173∗∗∗
(0.016)

D.Sov × Duration

-0.019∗∗∗
(0.006)

-0.037∗∗∗
(0.006)

-0.001
(0.002)

-0.002
(0.002)

0.070∗∗∗
(0.005)

0.078∗∗∗
(0.006)

D.CDS (US) × Bond spread

-0.100∗∗∗
(0.025)

-0.115∗∗∗
(0.031)

-0.026∗∗∗
(0.002)

-0.026∗∗∗
(0.002)

-0.066∗∗∗
(0.004)

-0.075∗∗∗
(0.005)

56034
0.15
Yes

-0.018
(0.015)
43455
0.18
Yes

118358
0.21
Yes

-0.004
(0.010)
97452
0.23
Yes

136228
0.32
Yes

0.034∗∗∗
(0.007)
116138
0.34
Yes

Traded share
Observations
R-sq
Time-Country FE
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Table 8: Regression Results: Impact of the Level of the Home Interest Rate (I)
The table shows the estimated coeﬃcients for equation (1) in the text but here we split the sample into two: countries in a low
rate environment and countries in a high rate environment. A low rate environment is when the home sovereign rate falls below
0.6% which gives us an equal size for the two subsamples. Each year countries are classiﬁed in these two categories based on
their sovereign rate. The dependent variable is the change in holdings by country j of bond i at time t scaled by the outstanding
amount of the bond i at time t. Sample period: 2003-2016. The sample includes all countries. Countries‘ sovereign rates are the
year-end 1-year sovereign yields. The sovereign rate for Belgium, Ireland, and Luxembourg is the average of the sovereign rates of
the Netherlands, France, Italy, and Spain. All regressions include country*time ﬁxed eﬀects and we allow the country ﬁxed eﬀects
to diﬀer for newly-issued and seasoned bonds. For brevity the coeﬃcients for ﬁxed eﬀects and the constant are not reported. * p <
0.10, ** p < 0.05, *** p < 0.01. Heteroscedasticity-consistent standard errors are reported in parentheses.

Bond yield

Spread and duration

(1)
Full Sample
0.054∗∗∗
(0.003)

(2)
Low
-0.015∗∗∗
(0.005)

(3)
High
0.117∗∗∗
(0.005)

(4)
Full Sample

(5)
Low

(6)
High

D.Sov × Bond yield

-0.029∗∗∗
(0.003)

-0.059∗∗∗
(0.007)

-0.024∗∗∗
(0.003)

D.CDS (US) × Bond yield

-0.033∗∗∗
(0.002)

-0.028∗∗∗
(0.003)

-0.042∗∗∗
(0.002)

Traded share

0.024∗∗∗
(0.005)

0.018∗∗∗
(0.006)

0.015∗
(0.009)

0.019∗∗∗
(0.006)

0.022∗∗∗
(0.006)

0.004
(0.009)

Bond spread

0.067∗∗∗
(0.004)

-0.026∗∗∗
(0.006)

0.143∗∗∗
(0.005)

Duration

-0.006∗∗∗
(0.001)

0.015∗∗∗
(0.002)

-0.025∗∗∗
(0.002)

D.Sov × Bond spread

-0.031∗∗∗
(0.003)

-0.073∗∗∗
(0.008)

-0.024∗∗∗
(0.003)

D.Sov × Duration

-0.005∗∗∗
(0.002)

0.018∗∗∗
(0.004)

-0.006∗∗∗
(0.002)

D.CDS (US) × Bond spread

-0.036∗∗∗
(0.002)
257045
0.26
Yes

-0.032∗∗∗
(0.003)
128190
0.33
Yes

-0.046∗∗∗
(0.002)
128855
0.23
Yes

Bond yield

Observations
R-sq
Time-Country FE

257045
0.26
Yes

128190
0.32
Yes
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128855
0.23
Yes

Table 9: Regression Results: Impact of the Level of the Home Interest Rate (II)
The table shows the estimated coeﬃcients for equation (1) in the text but here we split the sample into two: countries in a low
rate environment and countries in a high rate environment. A low rate environment is when the home sovereign rate falls below
either the sample median (columns (1)-(2)), the 25th percentile (columns (3)-(4)), or the 10th percentile (columns (5)-(6)).
Each year countries are classiﬁed in these two categories based on their sovereign rate. The dependent variable is the change in
holdings by country j of bond i at time t scaled by the outstanding amount of the bond i at time t. Sample period: 2003-2016. The
sample includes all countries. Countries‘ sovereign rates are the year-end 1-year sovereign yields. The sovereign rate for Belgium,
Ireland, and Luxembourg is the average of the sovereign rates of the Netherlands, France, Italy, and Spain. All regressions include
country*time ﬁxed eﬀects and we allow the country ﬁxed eﬀects to diﬀer for newly-issued and seasoned bonds. For brevity the
coeﬃcients for ﬁxed eﬀects and the constant are not reported. * p < 0.10, ** p < 0.05, *** p < 0.01. Heteroscedasticity-consistent
standard errors are reported in parentheses.

Median

25th percentile

10th percentile

(1)
Low
0.061∗∗∗
(0.004)

(2)
High
0.002
(0.013)

(3)
Low
-0.023∗∗∗
(0.005)

(4)
High
0.154∗∗∗
(0.006)

(5)
Low
-0.061∗∗∗
(0.008)

(6)
High
0.102∗∗∗
(0.004)

Duration

0.005∗∗∗
(0.002)

-0.041∗∗∗
(0.004)

0.015∗∗∗
(0.002)

-0.029∗∗∗
(0.003)

0.012∗∗∗
(0.003)

-0.009∗∗∗
(0.002)

D.Sov × Bond spread

-0.037∗∗∗
(0.004)

-0.007
(0.005)

-0.083∗∗∗
(0.006)

-0.017∗∗∗
(0.003)

-0.135∗∗∗
(0.017)

-0.023∗∗∗
(0.003)

D.Sov × Duration

0.008∗∗∗
(0.002)

-0.017∗∗∗
(0.004)

0.016∗∗∗
(0.003)

-0.006∗∗∗
(0.002)

0.031∗∗∗
(0.006)

-0.006∗∗∗
(0.002)

D.CDS (US) × Bond spread

-0.043∗∗∗
(0.002)

-0.005
(0.005)

-0.044∗∗∗
(0.003)

-0.048∗∗∗
(0.003)

-0.037∗∗∗
(0.007)

-0.036∗∗∗
(0.002)

Traded share

0.026∗∗∗
(0.006)
212290
0.29
Yes

-0.019
(0.015)
44755
0.16
Yes

0.029∗∗∗
(0.006)
147948
0.32
Yes

-0.010
(0.010)
109097
0.21
Yes

0.033∗∗∗
(0.008)
68747
0.34
Yes

0.009
(0.007)
188298
0.25
Yes

Bond spread

Observations
R-sq
Time-Country FE
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Table 10: Regression Results: Alternative Explanations
The table shows the estimated coeﬃcients for equation (1) in the text where for this robustness check we also include interation
terms of our risk variables (yield, spread, and duration) with the CDS of the country‘ banking system and the expected earnings
growth in its corporate sector. The dependent variable is the change in holdings by country j of bond i at time t scaled by the
outstanding amount of the bond i at time t. Sample period: 2003-2016. The sample includes all countries. Countries‘ sovereign
rates are the year-end 1-year sovereign yields. The sovereign rate for Belgium, Ireland, and Luxembourg is the average of the
sovereign rates of the Netherlands, France, Italy, and Spain. All regressions include country*time ﬁxed eﬀects and we allow the
country ﬁxed eﬀects to diﬀer for newly-issued and seasoned bonds. For brevity the coeﬃcients for ﬁxed eﬀects and the constant are
not reported. * p < 0.10, ** p < 0.05, *** p < 0.01. Heteroscedasticity-consistent standard errors are reported in parentheses.

Bank CDS
(1)

(2)

MSCI returns
(3)

Bond yield

0.016∗∗∗
(0.004)

0.025∗∗∗
(0.004)

D.Sov × Bond yield

-0.016∗∗∗
(0.003)

-0.019∗∗∗
(0.003)

CDS bank × Bond yield

-0.004∗∗∗
(0.001)

D.CDS (US) × Bond yield

-0.016∗∗∗
(0.002)

Traded share

0.015∗∗
(0.006)

(4)

-0.018∗∗∗
(0.002)
0.014∗∗
(0.006)

0.017∗∗∗
(0.006)

0.017∗∗∗
(0.006)

Bond spread

0.012∗∗∗
(0.004)

0.020∗∗∗
(0.004)

Duration

0.012∗∗∗
(0.002)

0.018∗∗∗
(0.002)

D.Sov × Bond spread

-0.016∗∗∗
(0.003)

-0.017∗∗∗
(0.003)

D.Sov × Duration

-0.004∗∗
(0.002)

-0.007∗∗∗
(0.002)

CDS bank × Bond spread

0.002
(0.002)

CDS bank × Duration

-0.010∗∗∗
(0.001)

D.CDS (US) × Bond spread

-0.015∗∗∗
(0.002)

-0.015∗∗∗
(0.002)
-0.077∗∗∗
(0.011)

ExpEarnGr × Bond yield
ExpEarnGr × Bond spread

-0.035∗∗∗
(0.011)

ExpEarnGr × Duration

-0.089∗∗∗
(0.006)
217863
0.22
Yes

Observations
R-sq
Time-Country FE

208186
0.22
Yes
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208186
0.22
Yes

217863
0.22
Yes

Table 11: Regression Results: 5-Year Sovereign Yields
The table shows the estimated coeﬃcients for equation (1) in the text. The dependent variable is the change in holdings by
country j of bond i at time t scaled by the outstanding amount of the bond i at time t. Sample period: 2003-2016. The sample
includes all countries. Countries‘ sovereign rates are the year-end 5-year sovereign yields. The sovereign rate for Belgium, Ireland,
and Luxembourg is the average of the sovereign rates of the Netherlands, France, Italy, and Spain. All regressions include
country*time ﬁxed eﬀects and we allow the country ﬁxed eﬀects to diﬀer for newly-issued and seasoned bonds. For brevity the
coeﬃcients for ﬁxed eﬀects and the constant are not reported. * p < 0.10, ** p < 0.05, *** p < 0.01. Heteroscedasticity-consistent
standard errors are reported in parentheses.

Bond yield
(1)

(2)

Bond yield

0.047∗∗∗
(0.003)

0.054∗∗∗
(0.003)

D.Sov5y × Bond yield

-0.021∗∗∗
(0.004)

-0.028∗∗∗
(0.004)

D.CDS (US) × Bond yield

-0.028∗∗∗
(0.001)

-0.028∗∗∗
(0.002)

Spread and duration
(3)

0.023∗∗∗
(0.005)

Traded share

(4)

0.017∗∗∗
(0.006)

Bond spread

0.057∗∗∗
(0.003)

0.067∗∗∗
(0.004)

Duration

-0.005∗∗∗
(0.001)

-0.007∗∗∗
(0.002)

D.Sov5y × Bond spread

-0.022∗∗∗
(0.004)

-0.030∗∗∗
(0.004)

D.Sov5y × Duration

-0.004∗∗
(0.002)

-0.006∗∗∗
(0.002)

D.CDS (US) × Bond spread

-0.030∗∗∗
(0.002)
310620
0.23
Yes

-0.031∗∗∗
(0.002)
257045
0.26
Yes

Observations
R-sq
Time-Country FE

310620
0.23
Yes
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257045
0.26
Yes

Table 12: Regression Results: Alternative Sovereign Rate for BEL, LUX, and IRL
The table shows the estimated coeﬃcients for equation (1) in the text. The dependent variable is the change in holdings by
country j of bond i at time t scaled by the outstanding amount of the bond i at time t. Sample period: 2003-2016. The sample
includes all countries. Countries‘ sovereign rates are the year-end 1-year sovereign yields. The sovereign rate for Belgium, Ireland,
and Luxembourg is the weighted average of the sovereign rate of the CPIS-reported top European investors in each of these three
countries. All regressions include country*time ﬁxed eﬀects and we allow the country ﬁxed eﬀects to diﬀer for newly-issued and
seasoned bonds. For brevity the coeﬃcients for ﬁxed eﬀects and the constant are not reported. * p < 0.10, ** p < 0.05, *** p < 0.01.
Heteroscedasticity-consistent standard errors are reported in parentheses.

Bond yield
(1)

(2)

Bond yield

0.046∗∗∗
(0.003)

0.053∗∗∗
(0.003)

D.Sov1y × Bond yield

-0.023∗∗∗
(0.003)

-0.029∗∗∗
(0.003)

D.CDS (US) × Bond yield

-0.033∗∗∗
(0.001)

-0.034∗∗∗
(0.002)

Spread and duration
(3)

0.022∗∗∗
(0.006)

Traded share

(4)

0.016∗∗∗
(0.006)

Bond spread

0.058∗∗∗
(0.003)

0.069∗∗∗
(0.004)

Duration

-0.008∗∗∗
(0.001)

-0.010∗∗∗
(0.002)

D.Sov1y × Bond spread

-0.023∗∗∗
(0.003)

-0.028∗∗∗
(0.003)

D.Sov1y × Duration

-0.007∗∗∗
(0.002)

-0.009∗∗∗
(0.002)

D.CDS (US) × Bond spread

-0.034∗∗∗
(0.002)
302095
0.24
Yes

-0.036∗∗∗
(0.002)
249732
0.26
Yes

Observations
R-sq
Time-Country FE

302095
0.23
Yes
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249732
0.26
Yes

Table 13: Regression Results: Excluding BEL, LUX, and IRL
The table shows the estimated coeﬃcients for equation (1) in the text. The dependent variable is the change in holdings by
country j of bond i at time t scaled by the outstanding amount of the bond i at time t. Sample period: 2003-2016. The
sample excludes Belgium, Ireland, and Luxembourg. Countries‘ sovereign rates are the year-end 1-year sovereign yields. All
regressions include country*time ﬁxed eﬀects and we allow the country ﬁxed eﬀects to diﬀer for newly-issued and seasoned
bonds. For brevity the coeﬃcients for ﬁxed eﬀects and the constant are not reported. * p < 0.10, ** p < 0.05, *** p < 0.01.
Heteroscedasticity-consistent standard errors are reported in parentheses.

Bond yield
(1)

(2)

Bond yield

0.069∗∗∗
(0.003)

0.083∗∗∗
(0.004)

D.Sov × Bond yield

-0.026∗∗∗
(0.003)

-0.032∗∗∗
(0.003)

D.CDS (US) × Bond yield

-0.034∗∗∗
(0.002)

-0.037∗∗∗
(0.002)

Traded share

Spread and duration
(3)

0.010
(0.006)

(4)

0.006
(0.006)

Bond spread

0.076∗∗∗
(0.004)

0.093∗∗∗
(0.004)

Duration

0.004∗∗∗
(0.001)

0.004∗∗
(0.002)

D.Sov × Bond spread

-0.027∗∗∗
(0.003)

-0.033∗∗∗
(0.003)

D.Sov × Duration

-0.005∗∗∗
(0.002)

-0.007∗∗∗
(0.002)

D.CDS (US) × Bond spread

-0.035∗∗∗
(0.002)
248665
0.24
Yes

-0.039∗∗∗
(0.002)
205530
0.28
Yes

Observations
R-sq
Time-Country FE

248665
0.24
Yes
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205530
0.28
Yes

A

Appendix: Treasury International Capital: Annual
Survey Data on Foreign Holdings of U.S. securities

The TIC data are collected and released under the authority of the Treasury Department;
the operational responsibility for the data lies with the Federal Reserve System.
Data on cross-border holdings of U.S. securities are collected and reported under the
Treasury International Capital (TIC) reporting system. The TIC reporting system collects
and reports cross-border holdings of foreign securities as well monthly data on cross-border
securities transactions. The TIC data are the primary data source for the portfolio components of the balance of payments ﬁnancial account and for the portfolio positions of the U.S.
international investment position reported by the Bureau of Economic Analysis (BEA) as
well as for interest payments and receipts reported by the BEA in the portfolio component
of net investment income. The TIC data are also used for the construction of the Rest of the
World sector in the Financial Accounts of the United States and for the U.S. contribution
to IMFs annual Coordinated Portfolio Investment Survey (CPIS).
The TIC data cover only cross-border transactions on a resident basis: i.e., the data capture only ﬁnancial transactions that involve both a U.S. resident and a foreign resident. Any
corporation or organization located in the United States, including subsidiaries, branches
and aﬃliates of foreign entities located in the United States are considered U.S. residents.
The annual cross-border securities holdings data are based on surveys collected primarily
from large custodial banks. The data are collected from each reporter at the individual
security level with CUSIP or ISIN code. Therefore the data contain details on currency,
maturity structure, coupon, and other security characteristics. These underlying securitylevel data are conﬁdential; aggregated data are released in an annual report published on
the Treasury Department website. The Federal Reserve System conducts substantial data
checking and cleaning. While the surveys are comprehensive, they can suﬀer from custodial
bias, meaning they show large reported holdings of U.S. securities in custodial centers. The
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data do not capture U.S. resident holdings of U.S. securities or foreign resident holdings of
foreign securities. This is because the TIC data collection system was designed to capture
U.S. ﬁnancial transactions for balance of payments purposes.
The TIC data cover portfolio investments and exclude direct investment transactions and
positions. The data do include holdings and transactions in both equities and debt.1
For more information, see:
• The main Treasury Department TIC website: https://www.treasury.gov/resource-cen
ter/data-chart-center/tic/Pages/index.aspx
• Annual reports and aggregated data on foreign holdings of U.S. securities: https://w
ww.treasury.gov/resource-center/data-chart-center/tic/Pages/fpis.aspx
• Frequently Asked Questions regarding the TIC system and TIC data: https://www.t
reasury.gov/resource-center/data-chart-center/tic/Pages/ticfaq2.aspx

B

Appendix: Robustness Tables

1

For more information on the TIC data reporting and collection process, see Bertaut, Griever, and Tryon
(2006).
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Table B.1: Regression Results: Including Rating Fixed Eﬀects
The table shows the estimated coeﬃcients for equation (1) in the text. The dependent variable is the change
in holdings by country j of bond i at time t scaled by the outstanding amount of the bond i at time t. Sample
period: 2003-2016. The sample includes all countries. Countries‘ sovereign rates are the year-end 1-year
sovereign yields. The sovereign rate for Belgium, Ireland, and Luxembourg is the average of the sovereign rates
of the Netherlands, France, Italy, and Spain. All regressions include rating ﬁxed eﬀects in addition to the
country*time ﬁxed eﬀects; we allow the country ﬁxed eﬀects to diﬀer for newly-issued and seasoned bonds. For
brevity the coeﬃcients for ﬁxed eﬀects and the constant are not reported. * p < 0.10, ** p < 0.05, *** p < 0.01.
Heteroscedasticity-consistent standard errors are reported in parentheses.
Bond yield
(1)

(2)

Bond yield

-0.016∗∗∗
(0.004)

-0.014∗∗∗
(0.004)

D.Sov × Bond yield

-0.031∗∗∗
(0.003)

-0.036∗∗∗
(0.003)

D.CDS (US) × Bond yield

-0.033∗∗∗
(0.001)

-0.034∗∗∗
(0.002)

Spread and duration
(3)

0.017∗∗∗
(0.006)

Traded share

(4)

0.019∗∗∗
(0.006)

Bond spread

-0.022∗∗∗
(0.006)

-0.017∗∗
(0.007)

Duration

0.005∗∗∗
(0.001)

0.004∗∗
(0.002)

D.Sov × Bond spread

-0.033∗∗∗
(0.003)

-0.038∗∗∗
(0.003)

-0.001
(0.002)

-0.004∗∗
(0.002)

-0.033∗∗∗
(0.002)
308573
0.24
Yes
Yes

-0.034∗∗∗
(0.002)
256154
0.27
Yes
Yes

D.Sov × Duration
D.CDS (US) × Bond spread
Observations
R-sq
Time-Country FE
Rating FE

308573
0.24
Yes
Yes
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256154
0.27
Yes
Yes

Table B.2: Regression Results: Weighted Baseline
The table shows the estimated coeﬃcients for equation (1) in the text using weighted least squares where we
use as weights the bonds‘ outstanding amounts. The dependent variable is the change in holdings by country
j of bond i at time t scaled by the outstanding amount of the bond i at time t. Sample period: 2003-2016. The
sample includes all countries. Countries‘ sovereign rates are the year-end 1-year sovereign yields. The
sovereign rate for Belgium, Ireland, and Luxembourg is the average of the sovereign rates of the Netherlands,
France, Italy, and Spain. All regressions include country*time ﬁxed eﬀects and we allow the country ﬁxed
eﬀects to diﬀer for newly-issued and seasoned bonds. For brevity the coeﬃcients for ﬁxed eﬀects and the
constant are not reported. * p < 0.10, ** p < 0.05, *** p < 0.01. Heteroscedasticity-consistent standard
errors are reported in parentheses.
Bond yield
(1)

(2)

Bond yield

0.042∗∗∗
(0.002)

0.047∗∗∗
(0.003)

D.Sov × Bond yield

-0.020∗∗∗
(0.002)

-0.024∗∗∗
(0.003)

D.CDS (US) × Bond yield

-0.025∗∗∗
(0.001)

-0.026∗∗∗
(0.001)

Spread and duration
(3)

0.044∗∗∗
(0.004)

Traded share

(4)

0.042∗∗∗
(0.004)

Bond spread

0.056∗∗∗
(0.003)

0.064∗∗∗
(0.003)

Duration

-0.004∗∗∗
(0.001)

-0.006∗∗∗
(0.001)

D.Sov × Bond spread

-0.022∗∗∗
(0.002)

-0.026∗∗∗
(0.003)

-0.002
(0.001)

-0.003∗∗
(0.002)

-0.029∗∗∗
(0.001)
310620
0.25
Yes

-0.030∗∗∗
(0.002)
257045
0.28
Yes

D.Sov × Duration
D.CDS (US) × Bond spread
Observations
R-sq
Time-Country FE

310620
0.25
Yes
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257045
0.28
Yes

Table B.3: Regression results: Primary Market Robustness to Error Cluster
The table shows the estimated coeﬃcients for equation (1) in the text using only newly issued bonds. The
dependent variable is the holdings by country j of newly issued bond i at time t scaled by the outstanding
amount of the bond i at time t. Sample period: 2003-2016. The sample includes all countries. Countries‘
sovereign rates are the year-end 1-year sovereign yields. The sovereign rate for Belgium, Ireland, and Luxembourg is the average of the sovereign rates of the Netherlands, France, Italy, and Spain. All regressions
include country*time ﬁxed eﬀects. For brevity the coeﬃcients for ﬁxed eﬀects and the constant are not
reported. * p < 0.10, ** p < 0.05, *** p < 0.01. Standard errors, reported in parentheses, are clustered on
the parent of the issuer.
Bond yield

Spread and duration

(1)

(2)

Bond yield

0.188∗∗∗
(0.019)

D.Sov × Bond yield

-0.044∗∗∗
(0.011)

D.CDS (US) × Bond yield

-0.065∗∗∗
(0.007)

Bond spread

0.242∗∗∗
(0.020)

Duration

-0.077∗∗∗
(0.009)

D.Sov × Bond spread

-0.056∗∗∗
(0.011)

D.Sov × Duration

0.012
(0.007)

D.CDS (US) × Bond spread
Observations
R-sq
Time-Country FE

40643
0.22
Yes
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-0.066∗∗∗
(0.007)
40643
0.23
Yes
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