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The cost of borrowing U.S. dollars through foreign exchange (FX) swap markets increased
significantly at the beginning of the Covid-19 pandemic in February 2020, indicated by
larger deviations from covered interest rate parity (CIP)." CIP deviations narrowed again when
the Federal Reserve expanded its swap lines to support U.S. dollar liquidity globally—
by enhancing and extending its swap facility with foreign central banks and introducing the
new temporary Foreign and International Monetary Authorities (FIMA) repurchase agreement
facility for foreign and international monetary authorities.? Recent research by Meisenzahl,
Niepmann, and Schmidt-Eisenlohr (2020) shows how wider CIP deviations result in higher
borrowing costs for U.S. corporations in the leveraged loan market. In this article, we discuss
this finding, which suggests that, besides other channels, the Federal Reserve’s initiatives
to provide global U.S. dollar liquidity contributed to easier financial conditions for U.S.
corporate borrowers.

In this Chicago Fed Letter, we document how disturbances in foreign exchange markets related to

the international cost of borrowing U.S. dollars affect U.S. corporate borrowers. International
investors depend on foreign exchange

I markets when participating in the market

Federal Reserve interventions that for U.S. leveraged loans—large, non-invest-
reduce the cost of borrowing U.S. dollars ment-grade loans originated by a syndicate

. . . of lenders. Using changes in the cost of
internationally through lending U.S. dollars borrowing dollars during the loan origina-

to other central banks can reduce interest tion process, we show that U.S. corporate
rates paid by U.S. corporations. borrowers have to pay a higher interest rate
if their loans are originated when interna-
tional investors face a higher cost of borrowing U.S. dollars. Federal Reserve interventions that
reduce the cost of borrowing U.S. dollars internationally through lending U.S. dollars to other
central banks can therefore reduce interest rates paid by U.S. corporations.

The U.S. leveraged loan market is a $1.2 trillion market in which large U.S. firms, typically with a
credit rating below investment grade, obtain funding. Today, the funding for these loans comes
primarily from nonbank investors. While banks act as the lead arrangers, they sell a large portion
of the loans quickly to other investors, in particular to collateralized loan obligations (CLOs,
special-purpose vehicles that invest in leveraged loans) and mutual funds. Figure 1, taken from
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1. Lenders in leveraged loan syndications after origination
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Nortes: Legend entries appear in order from top to bottom. Leveraged loan syndications are defined as loan syndications with a rating of less
than BBB.

Source: Lee et al. (2019), figure 4.

Lee, Liu, and Stebunovs (forthcoming) shows a steady decline of the bank holdings (the red and
dark orange portions of the bars) and a corresponding increase in nonbank holdings (all the other
portions of the bars) of syndicated leveraged loans over the first month after origination.?

At the same time, foreign banks only hold a small portion of leveraged loans directly. However, it
appears that foreign bank and nonbank investors are significant participants in this market through
holdings of CLOs and mutual funds. While comprehensive data are difficult to obtain, DeMarco,
Liu, and Schmidt-Eisenlohr (2020) estimate that foreign investors hold about 20% of U.S. CLOs.

CIP deviations

Foreign investors often fund their investments in U.S. securities through the FX swap market. The
relative cost of borrowing U.S. dollars through the FX swap market is reflected in the cross-currency
basis. The cross-currency basis is defined as the difference between the cost of borrowing U.S. dollars
in the cash market directly and the cost of borrowing U.S. dollars indirectly by first borrowing in
foreign currency and then swapping the foreign currency into U.S. dollars today and back into
foreign currency in the future at a price fixed today. Expressed mathematically, the cross-currency
basis corresponds to the x,in the following equation:

(L7 = (437 +x)S/E,

where (1 +y?*) is the cost of borrowing U.S. dollars directly and (1 + y*) is the cost of borrowing
foreign currency. (1 +y*) S /Freflects the cost of borrowing U.S. dollars by swapping foreign
currency into U.S. dollars at the spot exchange rate S, and then swapping the U.S. dollars back
into foreign currency in the future at the forward rate F.



2. CIP deviations and mutual fund and CLO A non-zero cross-currency basis implies the failure

of covered interest rate parity (CIP).* When the
cross-currency basis is negative, it is cheaper to

MF and CLO share CIP deviations borrow U.S. dollars directly than to borrow U.S.

0.8 0 dollars through the FX swap market. When the
cross-currency basis becomes more negative,
investments in U.S. securities become less attractive
to foreigners without direct access to U.S. dollar
funding because for given interest received in
U.S. dollars, the actual return to the foreign
investor shrinks amid higher funding costs.
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Figure 2 displays CIP deviations (the dashed line),
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Nortes: The figure shows the average five-year U.S. dollar the average Cross-Currency basis widened signiﬁ—
Libor cross-currency basis against nine major currencies . .
(a measure of covered interest rate parity [CIP] deviations cantly (became more negatlve) at times, most
between the U.S. dollar and foreign currencies) over time at . :
a monthly frequency. It also depicts the mutual fund (MF) and nOtably in late 2011 and early 2016’ and again
collateralized loan obligations (CLO) share in new leveraged in February 2020 when the Covid-19 pandemic
loans based on information from the Shared National Credit . .
Reports and ends in 2018, based on the classification in Lee hit the world economy, as we discuss later.

et al. (2019). The correlation coefficient between the average
cross-currency basis and the MF and CLO share in leveraged . .
loans is —0.47. As figure 2 shows, there is a close connection

S Bl e G el N, S between CIP deviations and the share of newly
originated leveraged loans purchased by mutual
funds and CLOs. When CIP deviations become larger, reflected in a more negative average cross-currency
basis, mutual funds and CLOs participate less, presumably because CLO and mutual fund investors
find leveraged loans less attractive amid higher hedging/funding costs. When these investors pull
away from the market, conditions for U.S. borrowers in the leveraged loan market deteriorate, as
we show in the following sections using microdata.®

Leveraged loans become more expensive when CIP deviations widen

To identify the effect of CIP deviations on lending terms in the U.S. leveraged loan market, we
follow the methodology in Meisenzahl, Niepmann, and Schmidt-Eisenlohr (2020). Specifically, we
study price adjustment during the syndication process of leveraged loans based on data from the
Standard & Poor’s Leveraged Commentary & Data (LCD). These data provide detailed information
on so-called flexes, adjustments to the loan terms over the syndication process, including when
initial loan terms and final loan terms were fixed.”

Using this information, we relate the difference between the final interest rate spread and the
initial interest rate spread of a leveraged loan to changes in CIP deviations over the syndication
process, which typically takes 12 days. This high-frequency identification avoids issues of borrower
selection and lower-frequency confounding macroeconomic factors.

As we said earlier, when the U.S. dollar Libor cross-currency basis becomes more negative, investing
in leveraged loans becomes less attractive, all else being equal, for foreign investors that fund these
positions in the FX swap market. The resulting lower demand for the loans is reflected in an
upward adjustment of the interest rate spread (a positive spread flex), as illustrated in figure 3.

Figure 3, which is a bin scatter plot, shows changes in the average five-year U.S. dollar Libor
cross-currency basis against nine major currencies over the syndication period on the x-axis and
the effective spread flex, calculated as the interest rate spread flex plus the original issues discount
(OID) flex divided by four, on the y-axis.® When CIP deviations widen over the syndication period



3. Effect of CIP deviations on effective 4. Heterogeneous effects of CIP deviations
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Nortes: CIP indicates covered interest rate parity. The figure net long-term U.S. corporate debt claims/GDP
shows the effective spread flex (y-axis) plotted against the change
in the average five-year U.S. dollar Libor cross-currency basis

against nine major currencies (x-axis). The cross-currency basis
change is the change in the basis from the launch date of the

leveraged loan deal to the flex date of the deal. The scatter plot
based on 2,646 observations was created by grouping changes

Nortes: CIP indicates covered interest rate parity. The figure
shows, on the y-axis, the coefficients associated with various
cross-currency bases as shown in columns 2 to 10 in the
appendix table (available online, details in note 7), which were
obtained by regressing the effective spread flex on changes

in the cross-currency basis into equal-sized bins, computing the
mean of changes in the basis and the effective spread flex in
each bin, and then plotting the points. A line of best fit is also

in the five-year U.S. dollar Libor basis for individual foreign
currencies. On the x-axis, the figure displays a currency area’s
net U.S. investment position in long-term corporate debt relative

to gross domestic product (GDP). This ratio is computed by
subtracting from the long-term corporate debt liabilities of
the U.S. toward a currency area (as of June 2019) the U.S.
long-term corporate debt claims on that currency area (as of
December 2019). This difference is divided by the currency area’s
2019 annual nominal GDP.

Sources: Treasury International Capital annual surveys and
staff calculations.

included. The figure excludes outliers and uses a sample of U.S.
borrowers only. Loan-specific variables along with macroeconomic
and financial variables are used as controls. The year 2018
has been omitted from the estimation. For more details, see
Meisenzahl, Niepmann, and Schmidt-Eisenlohr (2020).

Sources: Staff calculations based on data from the S&P Capital
1Q Leveraged Commentary & Data (LCD) and Bloomberg.

(a leftward movement along the x-axis), the effective spread flex increases (an upward movement
along the y-axis). A 1 basis point decrease in the average cross-currency basis implies a 2.9 basis
points higher effective spread flex—that is, a 2.9 basis point increase in the effective interest rate
the borrower pays on the loan. This effect is statistically significant at the 1% level of significance.
This result is also shown in the regression table in the online appendix and is robust to alternative
regression specifications.’

The effect of CIP deviations on borrowing costs is economically meaningful as well. Consider, for
example, the period between February 15 and March 14, 2020, in the early phase of the Covid-19
crisis and before the Federal Reserve expanded its swap facilities. In that period, the average CIP
deviation increased by 7 basis points, accounting for an increase in borrowing costs of 20 basis
points (compared to a mean interest rate spread of 370 basis points). This reflects a 5% increase
in the interest rate spread within a month.

Effects of CIP deviations between the U.S. dollar and foreign currencies

A currency area’s net U.S. investment position in long-term debt can be seen as a proxy for the
extent to which a currency area may rely on FX swap markets to fund its investment in these assets.
In line with our narrative, the larger a currency area’s net U.S. investment position in long-term
corporate debt is, the stronger are the effects of widening CIP deviations between the U.S. dollar
and that currency on the interest rate spreads of leveraged loans.

This is illustrated in figure 4. The y-axis of this figure shows the regression coefficients obtained
from regressing effective spread flexes on the U.S. Libor cross-currency basis against individual



5. CIP deviations in the Covid-19 era
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Nortes: The figure shows the average five-year U.S. dollar Libor
cross-currency basis against nine major currencies (a measure

of CIP deviations between the U.S. dollar and foreign currencies)
over time. The figure highlights two policy actions taken by the
Federal Reserve that impacted CIP deviations. On March 15,
2020, the Federal Reserve reduced swap line pricing, leading to a
narrowing of CIP deviations. On March 31, it introduced its FIMA
repo facility, which also narrowed the deviations.

Sources: Bloomberg and staff calculations.

currencies separately (columns 2-10 in table A
of the online appendix). The x-axis indicates a
currency area’s net U.S. investment position in
long-term corporate debt. Specifically, it shows
the differences between a currency area’s U.S.
long-term corporate debt claims and its corporate
debt liabilities toward the United States divided
by the currency area’s GDP.! The negative
correlation suggests that CIP deviations against
currency areas with a larger net U.S. investment
position in long-term corporate debt relative to
GDP have stronger effects on spread flexes.

Fed swap lines reduce CIP deviations
and borrowing costs

CIP deviations between the U.S. dollar and foreign
currencies widened significantly when the Covid-19
pandemic hit the global economy.'" In response,
the Federal Reserve and several other central
banks announced the expansion and enhance-
ment of U.S. dollar liquidity swap lines in the
second half of March 2020. In addition, the

Federal Reserve introduced a new temporary repurchase agreement facility for foreign monetary
authorities (the FIMA repo facility). The expanded swap lines were met with strong demand.
Subsequently, cross-currency basis spreads stabilized (figure 5)."?

According to the Federal Reserve, “the dollar liquidity swap lines [have been] designed to help

maintain the flow of credit to U.S. households and businesses by reducing risks to U.S. financial
markets caused by financial stresses abroad.”"? Our research summarized in this article suggests

that this facility helped, among other things, ease credit conditions for U.S. borrowers in the

leveraged loan market.'

Notes

! CIP deviations reflect the difference between the cost of borrowing U.S. dollars in the cash market directly and the
cost of borrowing U.S. dollars indirectly by first borrowing in foreign currency and then swapping the foreign currency
into U.S. dollars today and back into foreign currency in the future through the FX swap market.
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of nonbank lenders in this market over the past 20 years.

-

Details online, https://www.federalreserve.gov/monetarypolicy/fima-repo-facility.htm.

The figure updates the analogous figure in Lee et al. (2019). Irani et al. (2020) document the increasing importance

CIP deviations open up arbitrage opportunities that market participants, in particular banks, should take advantage of

and arbitrage away. Since the global financial crisis, CIP deviations have become more pronounced, likely because arbitrage
activity has become more costly for banks because of changes in regulation, e.g., Du, Tepper, and Verdelhan (2018).

=

This measure of CIP deviations is commonly used in the literature, for example, in Avdjiev et al. (2019). It matches the

average maturity of leveraged loans, which is six years in our sample. The nine currencies included are: AUD (Australian
dollar), CAD (Canadian dollar), CHF (Swiss franc), EUR (euro), GBP (pound sterling), JPY (Japanese yen), NOK
(Norwegian krone), NZD (New Zealand dollar), and SEK (Swedish krona).

=3

This effect of CIP deviations is distinct from the dollar channel in Meisenzahl, Niepmann, and Schmidt-Eisenlohr

(2020), where an appreciation of the U.S. dollar is associated with higher interest rate spreads and smaller loan
amounts in the leveraged loan market. As shown in appendix table A, available online, https://www.cesifo.org/en/
publikationen/2020/working-paper/dollar-and-corporate-borrowing-costs, changes in CIP deviations explain
borrowing costs even when changes in the U.S. dollar are controlled for. See also Niepmann and Schmidt-Eisenlohr


https://www.federalreserve.gov/monetarypolicy/fima-repo-facility.htm
https://www.cesifo.org/en/publikationen/2020/working-paper/dollar-and-corporate-borrowing-costs
https://www.cesifo.org/en/publikationen/2020/working-paper/dollar-and-corporate-borrowing-costs

(2019), who find that dollar appreciation is linked to declines in the demand for U.S. loans by institutional investors,
lower secondary market prices for loans, and reduced C&I (commercial and industrial) lending by U.S. banks.

7 For an overview of the syndication process, see figure A in the appendix to this article, available online,
https:/ /www.chicagofed.org/~/media/publications/chicago-fed-letter/2020/ cfl446-appendix-pdf.pdf, and detailed
explanations in Bruche, Malherbe, and Meisenzahl (forthcoming).

# The original issues discount is the difference between the agreed loan amount and the loan amount that is actually
dispersed. We divide this difference by four, which corresponds to the average effective maturity in years of leveraged
loans (taking into account that loans are sometimes repaid early). For more information, see Meisenzahl, Niepmann,
and Schmidt-Eisenlohr (2020).

? For individual currencies, the effect is smaller and close to 1 basis point, as shown in table A of the online appendix.
The regression specification shown in column 1 of the table includes several fixed effects, unlike the regression equa-
tion that underlies figure 3. This explains the slight difference between regression coefficients.

"“Information is from Treasury International Capital (TIC) and is as of June 2019 for the U.S. long-term corporate debt
claims of a currency area, and as of December 2019 for a currency area’s long-term corporate debt liabilities toward
the United States.

"Liao and Zhang (2020) document that cross-currency bases became more negative in February and March 2020 for
currency areas with larger positive net foreign investment positions.

?Figure 5 shows again the average five-year U.S. dollar Libor cross-currency basis against nine major currencies. Movements
in shorter-term cross-currency bases (for example, the three-month U.S. dollar Libor cross-currency bases against the
euro and Japanese yen) were more pronounced in the beginning of the year and have sustainably improved. See Board
of Governors of the Federal Reserve System (2020a).

PBoard of Governors of the Federal Reserve System (2020b).
"Cetorelli, Goldberg, and Ravazzolo (2020) highlight that the central banks swap lines helped foreign banks in the

United States meet the increased funding needs of their U.S.-based clients. Foreign parent banks borrowed U.S. dollars
from their central banks and channeled the liquidity to their U.S. branches and subsidiaries.
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