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Abstract

The U.S. dollar exchange rate clears the global market for dollar-
denominated safe assets. We find that shifts in the demand and sup-
ply of safe dollar assets are important drivers of variation in the dollar 
exchange rate, bond yields and other global financial variables. An 
increase in the convenience yield that foreign investors derive from 
holding safe dollar assets causes the dollar to appreciate, and incentiv-
izes foreign debtors to tilt their issuance towards dollar-denominated 
instruments. U.S. monetary policy also affects the dollar exchange 
rate through its impact on the supply of safe dollar assets and the 
convenience yield. Interest rate spreads with foreign countries are not 
sufficient statistics to gauge the impact of the stance of U.S. mon-
etary policy on currency markets. The U.S. Treasury basis, which 
measures the yield on an actual U.S. Treasury minus the yield on an 
equivalent synthetic U.S. Treasury constructed from a foreign bond, 
provides a direct measure of the global scarcity of dollar safe assets.

Introduction

The United States plays a unique role in the international finan-
cial system. The U.S. dollar is the world’s reserve currency of choice. 
The dollar’s role was codified in the Bretton Woods agreement, but 



446 Arvind Krishnamurthy and Hanno Lustig 

the dollar has maintained its special status even after the collapse of 
the Bretton Woods system (Gourinchas and Rey 2007a; Maggiori 
2017; Farhi and Maggiori 2018; Gopinath and Stein 2018). In addi-
tion, the United States is the world’s preferred supplier of safe assets 
(Gourinchas and Rey 2007a; Caballero et al. 2008; Caballero and 
Krishnamurthy 2009; He et al. 2016). These two roles of the United 
States in the international financial system are intimately connected.

When the United States issues dollar-denominated IOUs to foreign 
investors, the United States also exports the liquidity and safety ser-
vices provided by its supply of dollar-denominated safe assets. Foreign 
investors derive a convenience yield, which reflects the value of these 
liquidity and safety services, on their holdings of dollar-denominated 
safe assets, lowering their required return. Thus, the key footprints of 
safe asset demand are the exceptionally low effective returns realized 
by foreign investors purchasing Treasuries whose timing suggests a 
reverse currency carry trade. The United States collects “seignorage” 
from the rest of the world on its issuance of safe dollar assets.

The U.S. dollar exchange rate plays a key role in clearing the global 
market for dollar-denominated safe assets. When the marginal will-
ingness of foreign investors to pay for dollar-denominated safe assets 
rises, the dollar appreciates to induce an expected depreciation and 
thus lower the returns expected by foreign investors on their holdings 
of dollar-denominated safe assets. We show that shifts in the demand 
and supply of safe dollar assets are important drivers of variation in 
the dollar exchange rate, bond yields and other global financial vari-
ables. The global financial cycle is in part a dollar cycle.1

The Federal Reserve’s conventional and unconventional monetary 
policy actions directly impact the global supply of dollar-denominat-
ed safe assets and the dollar exchange rate. When the Fed tightens, 
the bond markets infer that a reduction in the supply of safe dol-
lar assets is imminent. As a result of this supply shift, the marginal 
willingness of global investors to pay for the safety and liquidity of 
dollar-denominated assets—as measured by the convenience yield on 
these assets—increases, leading to an appreciation of the dollar in re-
sponse to this increase in the convenience yield (even when control-
ling for interest rates). We refer to this as the convenience yield channel 
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of monetary policy, and we document strong empirical support for 
this channel.

Dollar liquidity is provided by safe dollar bonds that are issued 
not only by the U.S. government, but also by foreign governments, 
U.S. and foreign banks, as well as multinationals. The demand for 
dollar safe assets, and the convenience yield, drives funding and capi-
tal structure decisions inside and outside of the United States. Out-
side of the United States, debtors around the world, especially in 
emerging market countries, are short the dollar because they seek 
to benefit from the funding advantages of issuing dollar bonds. As a 
result, foreign borrowers, especially those not exporting and invoic-
ing in dollars, may be subject to a currency mismatch. When the 
dollar exchange rate appreciates, e.g., because the Fed tightens and 
the supply of safe assets shrinks, the debt burden in local currency of 
these foreign borrowers increases. In countries that rely more heavily 
on dollar funding, we find that the local currency depreciates more 
against the U.S. dollar in response to an increase in the safe asset con-
venience yield, and the net effect of the convenience yield increases 
on the country’s external debt burden is larger.

The demand for safe dollar assets also affects the capital structure 
inside the United States. The United States collects safe asset seignor-
age on its issuance of dollar bonds to foreign investors, as attested 
by the exceptionally low returns foreign investors earn on their net 
purchases of Treasuries. This has shaped the highly levered aggregate 
capital structure of the United States relative to the rest of the world. 
On the private side, the demand for safe dollar bonds incentivizes 
financial intermediaries to issue more “safe” dollar bonds backed by 
risky collateral, thus increasing private leverage in the U.S. Whenever 
there is a crisis in global financial markets, the convenience yield 
on dollar safe assets increases persistently, strengthening the dollar’s 
funding advantage, and incentivizing foreign issuers to tilt future is-
suance even more toward the dollar, thus sowing the seeds for the 
next crisis. We refer to this dynamic as the dollar cycle.

The U.S. dollar is special. In times of crisis, the demand for dollar 
liquidity spikes. During the 2008 financial crisis, this spike mani-
fested itself in a dramatic fall in Treasury yields and the appreciation 
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of the dollar. As the last resort provider of net dollar liquidity, the 
Fed plays a special role in times of crisis by managing the supply of 
dollar liquidity and thus potentially avoiding even larger hikes in the 
convenience yield of dollar safe assets.

Other prominent currencies such as the euro and the yen do not 
play a similar role in international financial markets. We find that 
the euro and yen exchange rates do not display the same dynamics in 
response to shocks to safe asset demand as the dollar. This puts the 
U.S. monetary authorities in the unique position of managing the 
world’s supply of safe assets. U.S. monetary policy spills over to other 
countries through the convenience yield channel, even in the absence 
of policy rate changes.

A key object in our empirical analysis is the U.S. Treasury basis, 
which is a measure of the convenience yield on safe dollar bonds. 
U.S. Treasuries are the world’s preferred safe asset. The  U.S. Trea-
sury basis measures the yield on an actual U.S. Treasury minus the 
yield on an equivalent synthetic U.S. Treasury constructed from a 
foreign bond with the same maturity (Du, Im et al. 2018; Jiang et al. 
2018b). The average U.S. Treasury basis against other G-10 curren-
cies is consistently negative, as the synthetic Treasury is not perceived 
to yield the same safety and liquidity services as the actual Treasury. 
As a result, actual Treasuries are expensive relative to their synthetic 
counterparts constructed from foreign bonds.

We show that variation in the market’s assessment of current and 
future convenience yields, as measured by the Treasury basis, is a ma-
jor driver of variation in the dollar exchange rate (Jiang et al. 2018a; 
Jiang et al. 2018b).2 Shocks to the demand and supply of dollar-
denominated safe assets will alter the expected path of future con-
venience yields, the basis and hence the dollar exchange rate. When 
the convenience yield increases and the U.S. basis widens, the dollar 
tends to appreciate against G-10 currencies. Since the financial crisis, 
as the dominance of the dollar has increased, this convenience yield 
effect on the dollar exchange rate has strengthened even further. We 
find the basis of the euro or yen has a far more muted relation with 
foreign exchange (FX) markets.
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Interest rate spreads with foreign countries provide an incomplete 
picture to gauge the impact of the stance of U.S. monetary policy 
on currency markets. The Treasury basis, since it measures the con-
venience yield on dollar safe assets, completes the picture. We show 
that monetary policy directly impacts the convenience yields (basis) 
and hence exchange rates, because the stance of monetary policy is 
perceived by market participants to affect the supply of dollar safe 
assets. When the Fed tightens by raising the fed funds rate target, the 
future supply of dollar denominated safe assets is expected to shrink, 
resulting in a widening of the U.S. Treasury basis and an appreciation 
of the dollar, even after controlling for interest rate changes. We use 
Federal Open Market Committee (FOMC)-induced variation in the 
U.S. Treasury basis around FOMC announcements to help us iden-
tify the causal effect of variation in the basis on the dollar exchange 
rate.3 Similarly, we also exploit variation in the basis around QE an-
nouncements which had large and varying effects on the basis, and 
on the dollar exchange rate. In both cases, we find that the widening 
of the basis induces a significant appreciation of the dollar.

While the average Treasury basis against other G-10 currencies is 
consistently negative, there is a substantial amount of cross-sectional 
variation among the G-10 in the bilateral U.S. Treasury bases against 
individual currencies. Local institutions (governments, financial in-
termediaries) may affect the bilateral bases. Convenience yields are 
not exclusively driven by safe asset demand.4 Investment currencies, 
i.e. currencies with high local interest rates (e.g., Australia and New 
Zealand), tend to see large positive bilateral Treasury bases, because 
local institutional investors want to go long in synthetic dollars, not 
cash dollars, to hedge their short dollar exposure (Borio et al. 2016).5 

These countries typically see large net inflows of dollar investments. 
This force offsets the safe asset demand for cash dollars and renders 
the dollar basis positive. When the average Treasury basis widens, 
these investment countries see a much larger depreciation of their 
currency against the dollar: the convenience yield of dollar assets in-
creases more in these investment countries than in funding curren-
cies. As a result, whenever global investors around the world flock 
to the safety of dollar assets, these countries, which are net short the 
dollar, experience a larger depreciation of their currency.
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We find a similar pattern in emerging market (EM) currencies in 
the post-crisis era: countries which have accumulated more exter-
nal debt, tend to see larger depreciations of their currencies when 
the U.S. Treasury basis against G-10 currencies widens. Currency 
mismatch drives the exposure of these countries to the dollar cycle. 
These EM countries also tend to have smaller negative Treasury bases 
(or even positive Treasury bases). The governments and corporations 
of these investment countries issue dollar-denominated debt, partly 
as substitutes for U.S. dollar-denominated safe assets, thus largely 
arbitraging the negative bases away.

Since the 2008 financial crisis, the dominance of the dollar in cred-
it markets has increased significantly. Issuance of dollar denominated 
bonds and loans has increased relative to issuance in euro and yen. 
The dollar cycle with its attendant consequences has been strength-
ening. We find that the dollar exchange rate’s sensitivity to the con-
venience yield has also increased since the financial crisis.

Outline

The rest of the paper is organized as follows. Section I documents 
that the U.S. Treasury basis is negative: the yields on Treasuries are 
lower than the yields on synthetic Treasuries constructed from foreign 
bonds. Section II demonstrates that foreign investors earn exception-
ally low returns when purchasing Treasuries, consistent with safe asset 
demand, and shows that Treasury flows across borders co-vary with 
the Treasury basis. In Section III, we document the large dollar bias 
in international credit markets. Next, Section IV establishes that the 
dollar exchange rate prices in future convenience yields. Whenever 
safe asset demand increases, the convenience yield increases and the 
dollar appreciates. Section V explains how monetary policy changes 
the supply of dollar-denominated safe assets, and hence impacts the 
dollar exchange rate through a new convenience yield channel. Fi-
nally, Section VI offers some concluding remarks as well as some 
policy implications.

I. The Average U.S. Treasury Basis

Yields on U.S. Treasuries are particularly low when bench-
marked against their synthetic equivalents constructed from foreign  
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government bonds. To demonstrate this, we construct the yields on 
foreign bonds after hedging out currency risk and compare them to 
Treasury yields.

We use to denote the log of the spot exchange rate quoted 
in units of foreign currency per U.S. dollar, while   denotes 
the log of the n-period forward exchange rate. We compute the U.S. 
Treasury basis as the difference between the yield on a cash position 
in a U.S. Treasury bond  and the yield on a synthetic position 
in  a  U.S. Treasury, created by taking a long position in a foreign gov-
ernment bond (Jiang et al. 2018b), earning the foreign bond yield 

 and hedging the currency risk:

xt
n,Treasury=yt

$,n yt
£,n ft £ /$ ,n st£ /$( )( )

The basis construction is very similar to the textbook Covered Interest 
Rate Parity (CIP) relation of international finance. As we show, CIP fails 
when constructed from U.S. Treasuries, and does so because foreign in-
vestors derive convenience yields from dollar bond holdings leading to a 
strictly lower yield on the U.S. Treasury (Jiang et al. 2018b).

We update the U.S. Treasury basis data computed by Du, Im and 
Schreger (2018).6 Du, Im and Schreger (2018) construct the Trea-
sury basis from the Bloomberg zero yield curves, interest rate swaps 
and cross-currency basis swaps. For maturities of less than one year, 
they use forward premiums constructed from forward currency con-
tracts. We follow their procedure.

Chart 1 plots the average three-month, one-year and 10-year aver-
age Treasury basis for G-10 currencies. The U.S. Treasury basis is 
almost always negative at three-month and one-year maturities. At 
the longer end of the maturity spectrum it is mostly negative before 
the crisis while it turned positive in the latest part of the sample. 
Table 1 reports summary statistics for the Treasury basis. The average 
U.S. Treasury basis has been consistently negative against G-10 cur-
rencies. Between 1997 and 2019, the average Treasury basis ranged 
from -23 basis points (bps) at the three-month horizon to -6.43 bps 
at the 10-year horizon. In the pre-crisis sample, the term structure 
of the bases is essentially flat: the basis varies from -22.47 bps at the 
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Chart 1
Average U.S Treasury Basis Against G-10 Currencies

Table 1
Average U.S. Treasury Basis Against G-10 Currencies

3M 1Y 2Y 3Y 5Y 7Y 10Y

Whole Sample mean -23.26 -14.10 -14.02 -14.28 -12.27 -7.20 -6.43

std 29.05 16.12 15.94 17.34 17.73 17.91 21.49

Pre-Crisis mean -22.47 -10.08 -16.47 -18.30 -20.53 -17.43 -23.14

std 21.94 11.32 11.32 12.34 12.58 12.20 14.71

Post-Crisis mean -24.00 -17.94 -11.68 -10.44 -4.39 2.58 9.53

std 34.48 18.86 19.06 20.30 18.34 17.00 13.21

Notes: The average basis is constructed by computing the equally weighted average of the bilateral Treasury basis 
across all nine currencies. Sample: Monthly data from June 30, 1997 to Jan. 31, 2019. The pre-crisis sample is 
defined as June 30, 1997 to Dec. 31, 2007. The post-crisis sample is Jan. 31, 2008 to Jan. 31, 2019.

Note:  The average was constructed by computing an  equally weighted average of all nine bilateral Treasury bases. 

1/1/2000 1/1/2005 1/1/2010 1/1/2015
−400

−300

−200

−100

100

0

−400

−300

−200

−100

100

0

�ree Months One Year 10 Years

Treasury Basis in Basis Points Treasury Basis in Basis Points

short end to -23.14 bps at the long end. In the post-crisis sample, 
the term structure has tilted and become upward sloping, i.e., the 
Treasury bases are negative at the short end (-24 bps) and positive at 
the long end. At the short end, the Treasury bases are similar in size 
across all of the subsamples. At the long end, the U.S. Treasury basis 
has turned positive, but this movement appears to be anomalous and 
due to post-crisis distortions in fixed-for-floating interest rate swap 
markets: The 10-year Treasury swap spread, i.e., the 10-year Treasury 
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yield minus the swap rate, has often turned negative in the post-crisis 
sample (Jermann 2019). 

The U.S. Treasury bases are quite different from the Libor CIP 
bases that were studied by Du, Tepper and Verdelhan (2018). Before 
the crisis, the dollar Libor CIP bases against G-10 currencies were 
close to zero, but the Treasury bases were significantly negative. As 
shown in Table 2, the average Libor bases were between 0 and 2 basis 
points before 2008.

To see how this pattern arises, consider the case in which the Libor 
basis is exactly zero.

xtTreas = yt$ − yt$,Libor( )− yt£ − yt£,Libor( )

Then the Treasury basis can only be zero if the spread between the 
U.S. Treasury yield and the U.S. Libor rate equals the same spread 
abroad. However, if the Treasury-LIBOR (i.e., TED) spread in the 
United States is larger than the spread abroad, then the U.S. Treasury 
basis will be negative.

Treasuries are objectively expensive compared with their foreign 
G-10 equivalents. However, the Treasury basis measures only that 
part of the convenience yield that is due to the safety and liquidity of 
Treasuries, because we are comparing cash U.S. Treasuries to synthetic 
(foreign) Treasuries. The second component of the convenience yield 
is the part that is due to the value of a safe position in dollars (Jiang et 
al. 2018a). According to our estimates, the entire convenience yields 
which comprise the combined dollar/Treasury safety effects are sig-
nificantly larger (more than five times larger) than the Treasury basis 
itself. The dollar-specific convenience yield can be inferred from the 
response of the dollar exchange rate to an innovation in the Treasury 
basis.7 We will also provide more direct evidence on the size of the 
entire convenience yield by examining the returns earned by foreign 
investors on U.S. Treasuries.

Euro and Yen Bases

The euro and the yen have been mentioned in the past as potential 
reserve currency competition for the U.S. dollar. However, neither 
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Table 3
Average Euro and Yen Bond Basis Against G-10 Currencies

Euro

3M 1Y 2Y 3Y 5Y 7Y 10Y

Whole Sample mean 4.17 7.30 9.93 11.01 11.98 14.41 11.25

std 13.75 9.73 9.25 10.24 10.54 11.72 11.49

Pre-Crisis mean 8.30 11.42 12.71 15.66 15.81 18.76 15.71

std 6.10 6.00 5.66 5.88 7.61 7.48 7.30

Post-Crisis mean 1.19 4.33 7.93 7.65 9.22 11.26 8.03

std 16.66 10.77 10.71 11.35 11.46 13.13 12.81

Yen

3M 1Y 2Y 3Y 5Y 7Y 10Y

Whole Sample mean 20.73 28.42 38.95 45.50 54.05 57.55 61.01

std 21.04 15.99 18.52 21.96 25.80 28.19 25.07

Pre-Crisis mean 9.84 17.23 22.76 26.14 32.00 36.38 44.81

std 14.29 7.34 6.5 6.91 11.19 12.99 15.44

Post-Crisis mean 28.59 36.49 50.63 59.48 69.96 72.82 72.7

std 21.62 15.68 15.32 18.17 21.25 26.27 24.18

Notes: The average basis constructed by computing the cross-sectional average of the bilateral Treasury basis across all 
eight currencies, excluding the U.S. dollar. Sample: Monthly data from Jan. 31, 2000 to Feb. 28, 2019. The pre-crisis 
sample is defined as Jan. 31, 2000 to Dec. 31, 2007. The post-crisis sample is Jan. 31, 2008 to Jan. 31, 2019.

Table 2
Average U.S. Libor Basis Against G-10 Currencies

3M 1Y

Whole Sample mean –15.11 –10.39

std 20.79 16.54

Pre-Crisis mean –2.63 –0.09

std 5.33 5.56

Post-Crisis mean –27.12 –20.31

std 22.95 17.51

Notes: The average basis constructed by computing the cross-sectional average of the bilateral Treasury basis across 
all nine currencies. Sample: Monthly data from June 20, 1997 to Jan. 31, 2019. The pre-crisis sample is defined as 
June 30, 1997 to Dec. 31, 2007. The post-crisis sample is Jan. 31, 2008 to Jan. 31,2019.
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the euro-denominated German sovereign bonds nor the Japanese 
bonds benefit from a negative bond basis. We construct the average 
euro basis by averaging the bilateral bases relative to the bund for all 
G-10 currencies, excluding the U.S. dollar.

Table 3 reports summary statistics for the euro and the yen basis. 
The average euro bases range from positive 4.17 to 11.25 bps. The 
average yen bases range from positive 20.73 bps to 61.01 bps. Du, 
Tepper and Verdelhan (2018) have argued that low-interest-rate cur-
rencies such as the yen tend to have positive Libor-based CIP devia-
tions because they are funding currencies in international investors’ 
carry trade positions. The government bond bases in low interest 
rate countries appear to inherit this property of the Libor-based CIP 
deviations and thus primarily reflect carry-trade demand rather than 
safe-asset demand. We conclude that on the safe-asset dimension nei-
ther the euro nor yen appear to compete with the dollar for reserve 
currency status.

Recent work on the CIP violations that have opened up in LIBOR 
markets at the start of the financial crisis has emphasized the role 
of capital constraints on financial intermediaries (Gabaix and Mag-
giori 2014; Borio et al. 2016; Rime et al. 2017; Du, Tepper et al. 
2018). Financial intermediaries typically respond by supplying more 
LIBOR deposits in currencies with high cash LIBOR interest rates 
compared to the synthetic rates. The U.S. Treasury does not engage 
in similar arbitrage activities in Treasury markets. As a result, the 
Treasury basis was negative even prior to the financial crisis.

In the financial intermediation view of the dollar channel, varia-
tion in the dollar exchange rates, through their effect on financial 
intermediaries who are funding themselves in dollars, has an effect 
on CIP violations in currency markets. An appreciation of the dol-
lar causes financial intermediaries to reduce arbitrage activities and 
widens the basis (Avdjiev, Du et al. 2019).

Our work emphasizes the safe asset demand channel rather than 
financial intermediation in currency and bond markets. Shocks to 
safe asset demand on the part of foreign investors are simultane-
ously priced into the dollar exchange rate and the Treasury basis. 
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This channel remains active even when financial intermediaries are 
unconstrained, even though innovations to the convenience yield are 
certainly correlated with shocks to the financial sector. There is an 
active literature which documents that investors and borrowers have 
a special currency bias towards the dollar (Shin 2012; Bruno and 
Shin 2015; Gopinath and Stein 2018; Avdjiev, Bruno et al. 2019; 
Maggiori et al. 2019). Our work contributes to this literature. We 
attribute at least part of this bias to safe asset demand for dollar-
denominated safe assets.    

II. Foreign Investors Buying U.S. Treasuries

The U.S. balance sheet relative to the rest of the world is uncon-
ventional: the United States shorts domestic dollar-denominated 
safe assets to fund its risky investments abroad (Obstfeld and Rogoff 
2005; Lane and Milesi-Ferretti 2005; Gourinchas and Rey 2007b).8   

Treasuries obviously account for a large share of these dollar-de-
nominated safe assets. In June 2018, foreigners held about $6.225 
trillion in U.S. Treasuries.9 The total Treasury debt held by the pub-
lic was $15.466 trillion. Foreign holdings of Treasuries currently ac-
count for 40% of the U.S. federal government debt. The fraction of 
Treasuries owned by foreign investors has roughly doubled in the 
past two decades. In March 2000, foreigners held about $1.252 tril-
lion in Treasuries and T-bills out of a total of $5.77 trillion, account-
ing for only 21% of outstanding Treasuries.10

Treasury Flows and the Basis

Purchases of Treasuries by foreigners co-vary strongly with the 
Treasury bases. Chart 2 plots the gross flows of Treasuries across bor-
ders: purchases by foreigners from U.S. investors and sales by foreign 
investors to U.S. investors divided by the total foreign holdings of 
Treasuries.11 Flows have been steady since the mid-1980s as a fraction 
of foreign holdings, picking up particularly in the early 2000s and 
again in the financial crisis.

The gross flows are also strongly negatively correlated with the 
changes in the basis. For example, the correlation between gross pur-
chases of Treasuries by foreigners and the change in the three-month 
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Chart 2
Gross Treasury Flows Across Borders

Chart 3
Net Treasury Flows Across Borders

Notes: We divide the purchases by foreign investors and sales to foreign investors by the foreign holdings of Treasur-
ies. Flows from the TICS Table of U.S. Transactions with Foreigners in Long-Term Domestic and Foreign Securities. 
Holdings from the Flow of Funds Table: Rest of the World Holdings Treasury Securities.
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(10-year) basis is -0.58 (-0.36) at monthly frequencies. This correla-
tion reflects time variation in safe-asset demand: as safe asset demand 
rises, there is a reallocation of Treasuries to those investors with the 
strongest safe asset motive, and the volume of cross-border Treasuries 
trade increases as the basis widens.

The net flows are informative as well. Chart 3 plots the net flows 
of Treasuries across the U.S. border. When the net flows are positive, 
the stand-in foreign investor is buying Treasuries from U.S. entities. 
An increase in net purchases is predictive of a widening of the basis, 
as we would expect if these purchases reflect safe asset demand on the 
part of the stand-in foreign investor. Chart 4 plots the cross correla-
tions of the change in the Treasury basis and the net flows (Purchases 
by Foreigners minus Sales to Foreigners divided by Foreign Treasury 
holdings). To the left of the zero lag, the bars show the correlation of 
the change in the basis today with net purchases x months later. As 
the lag increases, the correlation between changes in the basis and the 
net flows turns more negative. Net purchases of Treasuries on average 
tend to follow a widening of the Treasury basis, as Treasuries become 

Chart 4
Cross-Correlation Between Change in Treasury Basis  

and Net Treasury Flows

Notes: We divide the net flows (Purchases minus Sales) by the foreign holdings of Treasuries. Flows from the TICS 
Table of U.S. Transactions with Foreigners in Long-Term Domestic and Foreign Securities. Holdings from the Flow 
of Funds Table: Rest of the World Holdings Treasury Securities.
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more expensive relative to foreign bonds. Foreign investors buy Trea-
suries when they are expensive.

Treasury Flows and Returns

The foreign investors’ special demand for the safety of cash posi-
tions in U.S. dollar-denominated safe instruments drives down the 
returns that foreign investors expect to earn on long positions in 
these assets: the signature of safe asset demand on the part of foreign 
investors are low returns earned by foreign investors. There are two 
mechanisms that deliver lower returns when foreign investors buy 
Treasuries: lower future bond returns in U.S. dollars together with a 
depreciation of the U.S. dollar.

We show that both mechanisms contribute to low realized returns. 
We measure the returns actually earned by a stand-in foreign inves-
tor going long in U.S. Treasuries. To do so, we assume that foreign 
investors simply hold the Treasury market. We use the Barclays U.S. 
Treasury Index as our proxy for the Treasury market, and we use 
the TIC Treasury data plotted in Chart 3  to measure net purchases 
of Treasuries by foreign investors.12 To measure the actual returns 
on the net purchases of Treasuries by the stand-in foreign investor 
properly accounting for her timing, we compute the dollar-weighted 
return, which is the IRR (Internal rate of Return) for the net cash 
flows invested by foreigners in Treasuries.13 We also compute the 
time-weighted (buy-and-hold) returns. The difference between these 
two measures is indicative of the stand-in foreign investor’s market 
timing. The results are reported in Table 4.

Between 1980 and 2019, the nominal dollar-weighted return earned 
by a typical foreign investor on their Treasury investments is only 
5.46% per annum, compared with a time-weighted average of 10.33%. 
The gap between these two measures is 4.87% per annum. Foreign in-
vestors have spectacularly poor market timing: large net purchases of 
Treasuries by foreigners predict low nominal bond returns. The dollar-
weighted real return in dollars after U.S. inflation is only 3.24%. In 
our view, the low returns we document really reflect the convenience 
yields that foreigners derive from their Treasury purchases.14
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When translated into local (i.e., the foreign investor’s home) cur-
rency, the differences are even larger, consistent with the additional 
dollar-depreciation channel. The foreign investor realizes a return of 
5.43% in local currency, compared to a time-weighted average of 
13.74%, leading to a gap of 8.32% per annum. Hence, foreign pur-
chases of Treasuries predict both low future dollar bond returns as 
well as a depreciation of the dollar.

We consider the same strategy from the perspective of an investor 
who invests in the U.S. risk-free asset (three-month T-bills) instead. 
These low dollar returns are partly due to foreign investor purchas-
ing Treasuries when the risk-free rate in the United States is low. The 
gap between the local currency return realized by a typical foreign 
investor and the time-weighted average is 5.59% per annum. Foreign  

Table 4
Dollar-Weighted Returns Earned by Foreign Investors  

on Net Purchases of U.S. Treasuries

Dollar-Weighted Time-Weighted Gap

Total

Treasuries Nominal U.S.D 5.46% 10.33% 4.87%

Real U.S.D 3.24% 7.00% 3.77%

Local Currency 5.43% 13.74% 8.32%

Risk-Free Nominal U.S.D 1.66% 4.27% 2.61%

Real U.S.D -0.38% 1.13% 1.51%

Local Currency 1.42% 7.00% 5.59%

Private

Treasuries Nominal U.S.D 4.90% 10.81% 5.91%

Real U.S.D 2.77%  7.05% 4.28%

Effective U.S.D 4.41% 13.75% 9.34%

Risk-Free Nominal U.S.D 1.48% 4.27% 2.79%

Real U.S.D -0.50%  1.13% 1.63%

Effective U.S.D 0.73% 7.00% 6.27%

Sample: 1980.01-2019.02. 
Notes: TIC Treasury data on net purchases of U.S. Treasuries by foreigners. We assume these flows are fully invested 
in the Barclays Treasury Bond Index. We used the Federal Reserve’s dollar exchange rate index to convert dollar 
returns into local currency returns. The dollar-weighted return is the IRR realized on the cash flows invested by 
foreign investors. The terminal cash flow is the market value of the foreign investor’s Treasury holdings. The time-
weighted return is the geometric mean.
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investors buy Treasuries when U.S. interest rates are lower than av-
erage for the United States. As a result, foreign Treasury investors 
take the wrong side of the dollar carry trade (Lustig, Roussanov and 
Verdelhan 2014). The dollar carry trade goes long in foreign curren-
cy when U.S. interest rates are low, and reverses this trade when U.S. 
interest rates are high. This investment strategy realizes high Sharpe 
ratios. Net purchases of U.S. Treasuries are instead concentrated 
in times of low U.S. interest rates. As a result, foreign investors are  
implementing the wrong side of the dollar carry trade when they buy 
U.S. Treasuries. To see this, note that the dollar-weighted risk-free 
return is 1.66%, a full 261 bps  lower than the time-weighted return.

The gap between the dollar-weighted and time-weighted returns is 
even larger for private flows; these low returns are not solely attribut-
able to the behavior of foreign central banks. Private foreign inves-
tors realize an even lower dollar-weighted return of only 4.90% or 
2.77% real, compared to a time-weighted average return of 10.81% 
or 7.05% real. Foreign investors are engaged in a reverse currency 
carry trade, locking in low U.S. yields. These patterns paint a consis-
tent picture of global safe asset demand being an important driver of 
asset prices and returns on safe dollar bonds.

To the extent that Treasury flows are driven by the dynamics of the 
current account, these results are consistent with the findings of Gou-
rinchas and Rey (2007b) who find that larger U.S. current account 
deficits, which coincide with larger capital inflows, predict low local 
currency returns for foreign investors and future depreciations of the 
dollar. In our mechanism, the local currency returns on dollar safe as-
sets decline after net purchases of Treasuries by foreigners, because the 
convenience yield that foreign investors derive from their holdings on 
U.S. Treasuries increased. However, the nature of the flows matters. As 
shown in Table 5, foreign investors earn equally low dollar-weighted 
returns on their purchases of U.S. corporate bonds, but not so for equi-
ties. Equities do not benefit from safe asset demand.

III. The Dollar Bias in International Credit Markets

Treasuries are the preferred dollar-denominated safe asset, but the 
private sector can provide close substitutes for Treasuries. A theme of 
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recent work in banking in the domestic U.S. context is that both Trea-
sury bonds and private bonds, such as bank deposits, repo and other 
forms of short-term debt have money-like features (Gorton 2008; 
Greenwood et al. 2010; Krishnamurthy and Vissing-Jorgensen 2015).

This phenomenon extends to foreign issuers. Liao (2016) docu-
ments a negative corporate basis for dollar issuers, particularly for 
high grade issuers of bonds with a maturity of less than three years. 
However, the asset pricing evidence for private bonds is not as well 
developed as for U.S. Treasuries. We look to quantities instead, 
where the data paints a clear picture of a broad demand for safe dol-
lar bonds.

If dollar-denominated safe assets earn low returns, foreign govern-
ments, corporations and other issuers have a strong incentive to is-
sue IOUs denominated in dollars. We document that quantities are 
consistent with this prediction, which explains the strong dollar bias 
in international credit markets.

We start by looking at holdings of credit instruments by foreign in-
vestors. Foreign investors are defined here as investors not residing in 
the country of issuance, along the lines of the Bank for International 
Settlements (BIS) analysis by McCauley et al. 2015. In June 2018, 
foreign investors collectively owned about $11.46 trillion in dollar-
denominated credit instruments, including bank loans, as shown in 

Table 5
Dollar-Weighted Returns Earned by Foreign Investors on U.S. 

Corporates and Equities

Dollar-Weighted Time-Weighted Gap

Total

Corporates Nominal U.S.D 6.65% 12.50% 5.85%

Real U.S.D 4.37% 9.11% 4.75%

Effective U.S.D 6.12% 15.49% 9.37%

Equities Nominal U.S.D 9.02% 11.34% 2.32%

Real U.S.D 6.62% 7.98% 1.36%

Effective U.S.D 8.76% 14.34% 5.58%

Sample: 1980.01-2019.02. 
Notes: TIC Treasury data on net purchases of U.S. Treasuries by foreigners. We assume these flows are fully invested 
in the Barclays Corporate Bond Index and the Russell 3000 respectively. We used the Federal Reserve’s dollar 
exchange rate index to convert dollar returns into local currency returns.
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Chart 5. In contrast, foreign investors only owned about $3.66 tril-
lion of euro-denominated credit instruments and $0.41 trillion in 
yen-denominated instruments. In percentage terms, dollar-denomi-
nated credit instruments now account for 74% of total nonresident 
holdings, while the euro-denominated assets only account for 24%, 
and the yen-denominated assets absorb the remaining 2%. In con-
trast, in 2000, dollar-denominated assets only accounted for 60% of 
nonresident holdings, while the euro and the yen accounted for 22% 
and 18%, respectively. The dollar’s status as the world’s reserve cur-
rency has also strengthened over the period represented in the figure.

Next, we consider issuance in currencies that are not the issuer’s lo-
cal currency. We refer to this as nonresident issuance. Chart 6 plots 
the share of U.S. dollars, euros and yen in nonresident corporate debt 
and syndicated loan issuance in each of these currencies for high-rated 
bonds. Chart 7 plots the same share metric for short-maturity bonds. 
Entities who are able to issue safe, dollar-denominated debt (i.e., high 
rated, short maturity) have been doing so. The dominance of the dol-
lar in new issuances in credit markets has increased since the start of 

Chart 5
Nonresident Nonbank Holdings of Credit Instruments  

by Currency Denomination

Source: BIS Statistics. Table E2. Total Credit to Non-bank Borrowers.
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Chart 6
Share of Nonresident Bond Issuance by Currency  

Denomination for Investment Grade Bonds

Chart 7
Share of Nonresident Bond Issuance by Currency  

Denomination for Short Maturity (Less than five years) Bonds

Note: Total nonresident corporate debt and syndicated loan issuance in U.S. dollar, euro and yen combined. 
Source: Thomson One.

Note: Total nonresident corporate debt and syndicated loan issuance in U.S. dollar, euro and yen combined.
Source: Thomson One.
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the crisis, while the euro’s importance has declined. This pattern is also 
consistent with the persistent widening of the U.S. Treasury bases at 
the onset of the crisis. Other issuers (foreign governments, foreign cor-
porations) have stepped in to capture part of this convenience yield by 
issuing (imperfect) substitutes for Treasuries.

Our work argues that demand forces play an important role in shap-
ing the lopsided currency composition of international debt. In recent 
work, Maggiori, Neiman and Schreger (2019) find that mutual fund 
investors have a home currency bias in corporate bonds, except when 
the bonds are dollar-denominated corporate bonds. Chart 8 shows the 
fraction of corporate bonds held by domestic and foreign mutual funds 
for different issuer countries and currencies. The U.S. dollar is the only 
currency that makes up a substantial share of the foreign investors’ 
portfolio, consistent with our demand-side argument. All other de-
nominations are mainly held by domestic investors.15

Chart 8
Share of Domestic/Foreign Investor’s Portfolio of Corporate 

Bonds in Issuer’s Currency

Notes: The variables are the share of all domestic and foreign investors’ corporate bond positions that are denomi-
nated in the currency of the bond’s issuer, respectively. Rows correspond to issuing countries.  
Source: This chart reproduces chart 2 in Maggiori, Neiman and Schreger (2019). See that paper for details.
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IV. The U.S. Treasury Basis and the Dollar Exchange Rate

Bilateral exchange rates have a strong factor structure: exchange 
rates co-vary, much like stocks and other securities (Lustig et al. 
2011; Menkhoff et al. 2012; Lustig and Richmond 2017; Verdel-
han 2018). Researchers have identified carry and dollar factors as 
key drivers of bilateral exchange rates around the globe. Much less 
is known about the economic drivers of this covariation. This sec-
tion identifies changes in the U.S. Treasury basis as a key driver of 
exchange rate covariation not only among G-10 currencies, but also 
among emerging market currencies, even though we measure the 
Treasury basis only against G-10 currencies. The dollar exchange rate 
is a global risk factor, because it measures the scarcity of dollar safe 
assets. Carry trades which go long in high interest rate currencies and 
short low interest rate currencies will be exposed to this global dollar 
risk factor, even though they are nominally dollar-neutral.

In traditional models in international finance, the value of the ex-
change rate is determined by future interest rate differences and cur-
rency risk premia (Froot and Ramadorai 2005). The dollar appreci-
ates when U.S. yields increase relative to foreign yields and when 
the currency risk premia on the dollar declines. We add a new com-
ponent to the determination of exchange rate value: the convenience 
yields that foreign investors expect to earn are also priced into the 
dollar exchange rate today.16 The exchange rate reflects the cumula-
tive value of all future convenience yields λ, future yield differences, 
less the future currency risk premia RP

t
 .

In our work, we assume that the convenience yield on U.S. Trea-
suries is proportional to the average Treasury basis. If β denotes the 
fraction of the total convenience yield that is due to the dollar safety, 
then the convenience yield can be related to the measured basis:

t =
1

1
x t

where xt is the Treasury basis.
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A wider and hence more negative basis corresponds to a larger 
convenience yield. The top panel of Table 6 reports the correlations 
between the change in the dollar index constructed from bilateral 
exchange rates against other G-10 currencies and the change in the 
U.S. Treasury basis. The Treasury basis is strongly negatively corre-
lated with the percentage rate of appreciation of the dollar. As pre-
dicted, an increase in the perceived convenience yield coincides with 
a strengthening of the U.S. dollar against G-10 currencies. Over the 
entire sample, the correlation between the appreciation of the dollar 
and the change in the basis is largest for tenors ranging from three 
to five years, but in the pre-crisis sample, the correlation is higher at 
longer maturities.

The bottom panel of Table 6 reports the correlations between the 
change in the dollar index constructed from bilateral exchange rates 
against other EM currencies and the change in the U.S. Treasury basis. 
Interestingly, even though the U.S. Treasury basis is constructed using 
only G-10 yields and exchange rates, the emerging market exchange 
rates are also strongly correlated with the changes in the U.S. Treasury 
basis. Shifts in dollar safety premia affect global exchange rates.

In Table 7, we regress changes in the dollar exchange rate on changes 
in the U.S. Treasury basis. Variation in the U.S. Treasury basis explains 
up to 13% in dollar exchange rate the whole sample. For emerging 
market currencies, that fraction increases to 17%. At the five-year  

Table 6
Correlation Between Change in U.S. Treasury Basis and Dollar

3M 1Y  2Y 3Y 5Y 7Y 10Y

G-10

Whole –0.09 –0.27 –0.31 –0.37 –0.36 –0.25 –0.26

Pre-Crisis –0.06 –0.06 –0.14 –0.19 –0.20 –0.23 –0.28

Post-Crisis –0.41 –0.41  –0.41 –0.48 –0.49 –0.27 –0.25

Emerging

Whole –0.12 –0.30 –0.34 –0.38 –0.42  –0.26 –0.23

Pre-Crisis –0.10 –0.10 –0.24 –0.15 –0.33 –0.21 –0.22

Post-Crisis –0.39 –0.39 –0.36 –0.46  –0.48 –0.29 –0.24

Notes: Sample for dollar index against G-10 currencies: Monthly data from June 30, 1997 to Jan. 31, 2019. The 
pre-crisis sample is defined as June 30, 1997 to Dec. 12, 2007. The post-crisis sample is Jan. 31, 2008 to Jan. 31, 
2019. Dollar index constructed by averaging all G-10 log bilateral exchange rates against the dollar. Sample for dol-
lar index against emerging market currencies starts only in Jan. 31, 2001.
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Table 7
Regression of Changes in Dollar Index on Changes  

in U.S. Treasury Basis

Notes: The average basis and yield difference is constructed by computing the cross-sectional average of the bilateral 
Treasury basis and yield differences across all nine currencies. Sample for dollar index against G-10 currencies: Monthly 
data from June 30, 1997 to Jan. 31, 2019. The pre-crisis sample is defined as June 30, 1997 to Dec. 31, 2007. The 
post-crisis sample is Jan. 31, 2008 to Jan. 31, 2019. Dollar index constructed by averaging log bilateral exchange 
rates against the dollar. Sample for dollar index against emerging market currencies starts only in Jan. 31, 2000.

 A. G-10 Currencies

3M 1Y 2Y 3Y  5Y  7Y 10Y

Whole Sample

Coeff –0.009 –0.060  –0.078 –0.101 –0.114 –0.081 –0.087

S.E. 0.006 0.013 0.015 0.016 0.018 0.019 0.020

R^2 0.009 0.075 0.096 0.134 0.129 0.064 0.069

Pre–Crisis

Coeff –0.011 –0.012 –0.036 –0.049 –0.054 –0.065 –0.079

S.E. 0.010 0.018 0.023 0.023 0.024 0.024 0.025

R^2 0.010 0.004 0.019 0.037 0.039 0.054 0.077

Post–Crisis

Coeff –0.008 –0.095 –0.099 –0.138 –0.176 –0.095 –0.094

S.E. 0.007 0.018 0.019 0.022 0.027 0.029 0.031

R^2 0.009 0.172 0.165 0.234 0.243 0.073 0.064

 B. EM Currencies

3M 1Y 2Y 3Y 5Y 7Y 10Y

Whole Sample

Coeff –0.01 –0.061 –0.079 –0.099 –0.127 –0.079 –0.069

S.E. 0.005 0.013 0.015 0.016 0.018 0.019 0.02

R^2 0.015 0.09 0.112 0.144 0.176 0.069 0.051

Pre–Crisis

Coeff –0.024 –0.014 –0.053 –0.03 –0.067 –0.044 –0.044

S.E. 0.008 0.014 0.022 0.021 0.02 0.021 0.02

R^2 0.087 0.01 0.059 0.022 0.107 0.045 0.048

Post–Crisis

Coeff –0.007 –0.088 –0.087  –0.13 –0.168  –0.1 –0.088

S.E. 0.007 0.018 0.019 0.022 0.027 0.029 0.031

R^2 0.008 0.151 0.131 0.215 0.229  0.085 0.058
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tenor, a one-standard deviation widening of the basis by 17.71 bps co-
incides with a one-month appreciation of the dollar by 2.02% (2.25%) 
against G-10 currencies (emerging market currencies).

In the post-crisis sample, the one-month appreciation in response 
to a one-standard deviation widening increases to 3.22% (3.08%) 
against G-10-currencies (emerging market currencies). The variation 
in the five-year basis now accounts for almost a quarter of the varia-
tion in the dollar exchange rate, up from 4% before the crisis. The 
convenience yield channel becomes more important, as the domi-
nance of the dollar increases after the crisis.

These results are robust to controlling for average yield differenc-
es. Table 8 reports the results of regressing the change in the dol-
lar index on the U.S. Treasury basis and the cross-sectional average 
of yield differences. Panel A reports results for a regression of the  

Table 8
Regression of Changes in Dollar Index on Changes  

in U.S. Treasury Basis and Yield Differences
 A. G-10 Currencies

3M 1Y 2Y 3Y 5Y 7Y 10Y

Whole Sample

ΔG–10 basis coeff –0.098 –0.086 –0.132 –0.175 –0.090 –0.082 –0.098

s.e. 0.021 0.021 0.022 0.030 0.031 0.044 0.021

ΔG–10 ydiff coeff 3.386 6.910 6.982 6.705 6.137 4.832 3.386

s.e. 1.590 2.118 1.487 1.176 1.488 2.101 1.590

R^2 0.214 0.289 0.388 0.402 0.203 0.151 0.214

 B. EM Currencies

Whole Sample

ΔG–10 basis coeff –0.001 –0.044 –0.054 –0.077 –0.103 –0.058 –0.052

s.e. 0.005 0.012 0.014 0.016 0.019  0.018 0.019

ΔEM ydiff coeff –2.489 –2.220 –2.452 –1.668 –1.848 –2.535 –2.685

s.e. 0.421 0.385 0.406 0.421 0.467 0.404 0.450

R^2 0.148 0.208 0.236 0.200 0.230 0.208 0.181
Notes: The average basis and yield difference is constructed by computing the cross-sectional average of the bilateral 
Treasury basis and yield differences across all nine currencies. Sample for dollar index against G-10 currencies: Monthly 
data from June 30, 1997 to Jan. 31, 2019. The pre-crisis sample is defined as June 30, 1997 to Dec. 31, 2007. The 
post-crisis sample is Jan. 31, 2008 to Jan. 31, 2019. Dollar index constructed by averaging log bilateral exchange 
rates against the dollar. Sample for dollar index against emerging market currencies starts only in Jan. 31, 2000.



470 Arvind Krishnamurthy and Hanno Lustig 

dollar’s appreciation against G-10 currencies on the changes  in the 
U.S. Treasury basis and the changes in the average yield difference for 
G-10 currencies. Over the whole sample, yield differences have some 
explanatory power but do not drive out the changes in the average 
basis. For G-10 currencies, an increase in U.S. yields or a decrease 
in foreign yields leads to an appreciation of the dollar, consistent 
with the theory. When we consider EM currencies, we find that an 
increase in foreign yields leads to a dollar appreciation. This coun-
terintuitive result can probably be attributed to time-varying-default 
risk premia. An increase in a country’s CDS spread coincides with a 
depreciation of the currency (Della Corte et al. 2018)

In the post-crisis sample, yield differences have little or no explana-
tory power, as shown in Table 9. The U.S. Treasury basis drives all of 
the action. However, the explanatory power of the basis is much higher 
in the post-crisis sample, consistent with the findings of Lilley, Mag-
giori, Neiman and Schreger (2019) who explore the explanatory power 
of flows for changes in exchange rates and find that dollar bond flows 
explain dollar exchange movements in the post-crisis sample.

Other Currency Bases

We extend our analysis to the euro and the yen. The euro basis was 
computed by using the German bond as the stand-in bond for the 
eurozone. We compare the yield on the German bond in euros to the 
currency-hedged yield on foreign bonds. For Japan, we followed the 
same procedure.

On the whole, changes in the euro basis do not co-vary as strongly 
with the euro exchange rate against non-U.S. dollar G-10 currencies, 
as shown in Table 10. Furthermore, the correlations, while mostly 
negative, decrease in the post-crisis era. Finally, changes in the yen 
basis are weakly correlated with the yen exchange rate. There is little 
evidence to support the notion that the euro and yen exchange rates 
price in future convenience yields earned by nonresident investors. 
Table 11 reports results for the euro in panel A and  the yen in panel 



Mind the Gap in Sovereign Debt Markets:  
The U.S. Treasury Basis and the Dollar Risk Factor 471

 A. G-10 Currencies

1Y 2Y 3Y 5Y 7Y 10Y

Post-Crisis

ΔG–10 basis coeff –0.008 –0.098 –0.086 –0.132 –0.175 –0.090

s.e. 0.013 0.021 0.021 0.022 0.030 0.031

ΔG–10 ydiff coeff –0.527 3.386 6.910 6.982 6.705 6.137

s.e. 1.163 1.590 2.118 1.487 1.176 1.488

R^2 0.011 0.214 0.289 0.388 0.402 0.203

1Y 2Y  3Y 5Y 7Y 10Y

 B. EM Currencies

Post-Crisis

ΔG–10 basis coeff –0.064 –0.076 –0.084 –0.117 –0.079 –0.042

s.e. 0.018 0.017 0.023 0.028 0.026 0.027

ΔG–10 ydiff coeff –3.558 –4.019 –2.852 –3.164 –4.474 –4.445

s.e. 0.715 0.592 0.670 0.745 0.739 0.642

R^2 0.287 0.359 0.311 0.323 0.286 0.312

Table 9
Post-Crisis Regression of Changes in Dollar Index  

on U.S. Treasury Basis and Yield Differences

Notes: The average basis and yield difference is constructed by computing the cross-sectional average of the bilateral 
Treasury basis and yield differences across all nine currencies. Sample for dollar index against G-10 currencies: Monthly 
data from June 30, 1997 to Jan. 31, 2019. The pre-crisis sample is defined as June 30, 1997 to Dec. 31, 2007. The 
post-crisis sample is Jan. 31, 2008 to Jan. 31, 2019. Dollar index constructed by averaging log bilateral exchange 
rates against the dollar. Sample for dollar index against emerging market currencies starts only in Jan. 31, 2000.

Table 10
Correlation Between Change in Euro/Yen Basis and Change  

in Euro/Yen Exchange Rate
3M 1Y 2Y 3Y 5Y 7Y 10Y

Euro Basis

Whole 0.06 –0.01 –0.07 –0.10 –0.15 –0.08 –0.06

Pre-Crisis 0.07 0.07 –0.06 –0.05 –0.43 –0.28 –0.16

Post-Crisis –0.03 –0.03 –0.08 –0.11 –0.09  –0.04 –0.05

Yen Basis

Whole –0.1 –0.15  –0.08  –0.09 –0.13  –0.04 –0.06

Pre-Crisis 0.03 0.03  0.17 0.12  0.05  0.05 0.11

Post-Crisis –0.19 –0.19 –0.14 –0.13 –0.18 –0.06 –0.12

Notes: Sample for dollar index against G-10 currencies: Monthly data from June 30, 1997 to Jan. 31, 2019. The 
pre-crisis sample is defined as June 30, 1997 to Dec. 31, 2007. The post-crisis sample is Jan. 31, 2008 to  Jan. 31, 
2019. Euro/Yen index constructed by averaging all log bilateral exchange rates against the Euro/Yen. The average 
Euro/Yen basis is constructed by computing the cross-sectional average of the bilateral Euro/Yen basis across all eight 
currencies excluding the dollar.
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Notes: Euro/yen index constructed by averaging all G-10 log bilateral exchange rates against the euro/yen. Sample: 
Monthly data from Jan. 31, 2000 to Feb. 28, 2019.

3M 1Y 2Y 3Y 5Y 7Y 10Y

 A. Euro

ΔG-10 ydiff coeff 2.513 3.481 3.315 3.955 3.725 4.070 4.311

s.e. 0.920 0.970 0.819 0.899 0.929 1.212 1.335

R^2 0.060 0.104 0.106 0.120 0.101 0.091 0.085

ΔG-10 basis coeff 0.005 –0.001 –0.014 –0.017 –0.027 –0.014 –0.013

s.e. 0.004  0.011 0.014 0.017 0.018 0.017 0.019

R^2 0.004 0.000 0.005 0.009 0.022 0.006 0.004

ΔG-10 basis coeff –0.002 –0.016 –0.043 –0.038 –0.059 –0.027 –0.035

s.e. 0.004 0.011 0.013 0.016 0.016 0.018 0.021

ΔG-10 ydiff coeff 2.591 3.764 4.141 4.637 5.214 4.531 5.184

s.e. 0.988 1.015 0.875 0.928 1.013 1.249 1.443

R^2 0.060 0.113 0.148 0.161 0.189 0.113 0.114

 B. Yen

ΔG-10 ydiff coeff 6.509 6.537 6.824 6.313 6.017 5.593 6.236

s.e. 1.760 1.700 1.496 1.341 1.333 1.293 1.325

R^2 0.079 0.097 0.128 0.121 0.114 0.098 0.109

ΔG-10 basis coeff –0.014 –0.045 –0.034 –0.034 –0.056 –0.013 –0.026

s.e. 0.031 0.060 0.074 0.074 0.067 0.044 0.042

R^2 0.010 0.023 0.007 0.007 0.017 0.001 0.004

ΔG-10 basis coeff   –0.030 –0.059 –0.043 –0.055 –0.087 –0.051 –0.055

s.e. 0.021 0.042 0.062 0.065 0.062 0.042 0.039

ΔG-10 ydiff coeff 8.090 7.142 6.944 6.671 6.706 6.331 6.672

s.e. 2.310 1.785 1.535 1.480 1.420 1.392 1.347

R^2 0.120 0.136 0.139 0.140 0.154 0.117 0.125

Table 11
Regression of Changes in Euro/Yen Index on Euro Bund/Yen 

Basis and Yield Differences
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B. Variation in interest rate changes have a lot of explanatory power 
for exchange rate changes, but variation in the euro-basis or yen-basis 
does not explain more than 2% of the variation in the euro and the 
yen. When we control for interest rate changes, the basis adds some 
incremental explanatory power, which reflects the negative correla-
tion between rate changes and basis changes. These results largely 
confirm the special role of the dollar and safe dollar bonds in the 
international financial system.

Measuring the Dollar Convenience Yield

The quantitatively significant estimates of the effects of the Trea-
sury basis on the dollar exchange rate can inform our assessment 
of the total convenience yield that accrues to foreign investors from 
holdings of safe dollar assets. More precisely, we can use the exchange 
rate valuation equation introduced at the start of this section as well 
as observed variation in the basis, interest rates and exchange rates 
to infer the unobserved convenience yield.17 Chart 9 plots the ob-
served Treasury basis and the estimated convenience yield. Note the 
magnitude of the movements in the estimated convenience yields. At 
the height of the 2008 financial crisis, foreign investors are willing 
to forgo up to 2% of quarterly return to own a dollar safe asset. This 
2% number is inferred from the large appreciation of the dollar in 
the crisis. This high valuation falls over the next few months before 
spiking up again during the European sovereign debt crisis of 2011.

Cross-Sectional Variation in Exposure to U.S. Treasury  
Basis Risk

Thus far, we have focused on the average Treasury basis, the cross-
sectional average of the bilateral Treasury bases. However, the average 
hides interesting cross-sectional variation. The actions of local govern-
ments and institutions, who respond to the convenience yield, will also 
impact the local, bilateral basis. Moreover, different currencies have 
different exposure to the U.S. Treasury basis and the dollar cycle.
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Chart 9
Estimated Convenience Yield on Dollar-Safe Assets

Notes: The variables are the negative of the U.S. average one-year Treasury basis (right axis) and a model-implied 
estimate of the convenience yield on dollar-safe assets (left axis). All variables expressed in basis points per quarter. 
See Jiang et al. (2018a) for details of the estimation.
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The change in the (cross-sectional) average U.S. Treasury basis 
has more explanatory power for the variation in the bilateral spot 
exchange rate than the change in the bilateral U.S. Treasury basis. 
The average basis drives out the country-specific bilateral basis in 
most cases.18  The key factor driving bilateral exchange rate variation 
against the dollar is the average U.S. Treasury basis: when it widens, 
the dollar appreciates against most other currencies. This result holds 
for most countries and most maturities. Moreover, there are interest-
ing cross-sectional variation in the loadings on the changes in the 
Treasury basis. The loadings on the U.S. Treasury basis are much 
larger in absolute value for the investment currencies (e.g., Australian 
dollar, New Zealand dollar) than for the funding currencies (e.g., 
Japanese yen). As the basis widens, carry investment currencies de-
preciate significantly more against the dollar than funding currencies.

Chart 10 plots the loading of a country’s currency on the change 
in the U.S. Treasury basis against the country’s average five-year yield 
spread against the U.S. for the pre-crisis period. Clearly, before the 
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crisis, the investment currencies with high yields like the Australian 
dollar and the New Zealand dollar  had larger exposure to changes in 
the U.S. Treasury basis than funding currencies. As a result, currency 
carry traders are exposed to the risk that the U.S. Treasury basis widens.

Chart 11 shows the loadings on the basis risk factor (i.e., the 
risk that the Treasury basis widens) for five portfolios of developed  
currencies: currencies are sorted each month by their interest rate dif-
ferences into portfolios, with the first portfolio containing the lowest 
interest rate currencies.19 After the crisis, all of the loadings have in-
creased in absolute value, and the carry pattern is even stronger than 
before the crisis.

The bilateral dollar Treasury bases tend to be less negative or even 
positive against investment currencies.20 In other words, when we 
consider high interest rate currencies, synthetic dollars tend to be 
cheaper to borrow than cash dollars. These high interest rate coun-
tries typically receive large inflows of dollars: institutional investors 
and financial intermediaries borrow in dollars on a large scale.21 In 
order to partly hedge this short position in the dollar, these institu-
tional investors will seek to invest in synthetic dollars, thus exerting 
downward pressure on the rate of return on synthetic dollars. This 
hedging force offsets the safe asset demand for Treasuries and ac-
counts for a positive Treasury basis.

In these investment countries, as Chart 11 shows, an increase in 
the foreign investors’ convenience yields generates a larger deprecia-
tion (and expected appreciation) of their currency against the dollar. 
This suggests that investors in these countries now derive an even 
larger convenience yield from a long position in dollars than other 
foreign investors, because their expected return on a long position in 
dollars is even lower going forward.22 On the other hand, in low carry 
(funding) currencies, we tend to see negative bilateral Treasury bases. 
In other words, synthetic dollars are expensive. These countries are 
more likely to be net investors in cash dollars (e.g. Japan has a large 
yen depositor base), because the dollar interest rate exceeds their own 
interest rate.23
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Chart 10
Plot of Loadings of Change in Log Bilateral Exchange Rate  
on Change in U.S. Treasury Basis Against Five-Year Yield 

Spread in Pre-Crisis Sample

Chart 11
Currency Carry Portfolio Loadings 

on Change in Five-Year Treasury Basis

Note: The pre-crisis sample is defined as June 30, 1997 to Dec. 31, 2007.

Notes: Loadings on change in Five-year basis for (absolute value) for Five Currency Carry Portfolios constructed by 
sorting currencies into portfolios based on three-month forward discount (Lustig et al. 2011). Monthly data from 
June 30, 1997 to Jan. 31, 2019. The pre-crisis sample is defined as June 30, 1997 to Dec. 31, 2007. The post-crisis 
sample is Jan. 31, 2008 to Jan. 31, 2019.
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During and after the crisis, the gap between funding and invest-
ment currencies in terms of exposure to the U.S. Treasury basis grows 
much larger. Interestingly, the euro/U.S. dollar and the euro-linked 
exchange rates (Danish krone, Swedish krona, Swiss franc) have be-
come much more exposed to the Treasury basis. The euro starts trad-
ing more like a risky investment currency, in spite of the lower (Ger-
man) yields. This change is presumably related to the sovereign debt 
crisis within the eurozone.24

EM Currencies

Note that we have measured the Treasury basis relative to other 
G-10 currencies rather than against all currencies including both 
G-10 and EM. We have taken this approach because the same  
measure for EM countries is contaminated by default risk on these 
countries’ sovereign bonds.

As with the G-10 results, for EM currencies, the average U.S. Trea-
sury basis (against G-10 currencies) is typically not driven out by 
the bilateral Treasury basis.25 But there is significant  variation in the 
currency’s exposure to the basis risk factor. Chart 12 plots these ex-
posures (loadings on the Treasury basis) of EM currencies against 
their external debt/GDP ratio. The currencies of those EM countries 
which substantially increased their external debt relative to the pre-
crisis levels (e.g., Hungary and Poland) has the largest exposures to 
the Treasury basis risk factor after the financial crisis. For example, 
the HUF has a loading of -0.3 on the Treasury basis risk factor. In 
countries which have seen large increases in external debt, govern-
ments, corporations, and even some households have typically relied 
on borrowing in foreign currency, mainly in dollars (Kalemli-Özcan 
et al. 2018; Verner and Gyongyosi 2018; Keller 2018). The pattern 
these graphs illustrate is that these EM currencies are more exposed 
to the basis risk factor, and hence the dollar cycle.

V. U.S. Monetary Policy, the Treasury Basis and the Dollar

This section turns to the role of monetary policy. We provide di-
rect evidence on how Fed actions change the basis and the dollar 
exchange rate through the convenience yield channel.
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Before we do so, we re-interpret the evidence we have provided 
through the lens of a simple equilibrium model. (Figure 1). The 
equilibrium convenience yield on dollar-denominated safe assets 
(DDSA) depends on the marginal willingness to pay for the servic-
es of DDSA, and on the supply of these services, i.e., the stock of 
DDSA. As the price of these services increases, the quantity foreign 
investors demand increases. The supply of DDSA is upward sloping 
because other issuers (governments, banks and corporations) supply 
more DDSA as the price for these services increases.

Our empirical evidence has shown that there is a positive conve-
nience yield on dollar safe assets, reflected both in dollar bond prices 
and in movements in the dollar exchange rate. These asset price facts 
are unique to the dollar. We have also shown quantity facts regarding 
flows into safe dollar assets that confirm the special demand for dol-
lar safe assets. Finally, we have presented evidence on the dollar bias 
in international credit markets that describes the supply of DDSA.

Chart 12
Plot of Loadings of Change in Log Bilateral Exchange Rate  

on Change in U.S. Treasury Basis Against External Debt/GDP 
Ratio in Post-Crisis Sample

Notes: The pre-crisis sample is defined as Jan. 30, 2000 to Dec. 31, 2007. The post-crisis sample is Jan. 31, 2008 to 
Jan. 31, 2019. The external debt/GDP ratio plotted is the average in the post-crisis sample minus the average in the 
pre-crisis sample. We drop MYR and PHP due to lack of pre-crisis data.
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Figure 1

Demand for 
DDSA

Convenience Yield

Quantity of DDSA

Supply 
of DDSA

We next turn to the role of monetary policy. By altering the sup-
ply of dollar-denominated safe assets, monetary policymakers in the 
United States directly impact the Treasury basis, which in turn feeds 
back into the dollar exchange rate. For example, a more restrictive 
stance of monetary policy shifts the supply curve inwards, which 
would raise the equilibrium convenience yields, widening the ba-
sis and causing the dollar to appreciate. Alternatively, in purchasing 
mortgage-backed securities funded either by increasing bank reserves 
or by selling Treasury securities, the Fed actually increases the supply 
of DDSA and will therefore lead to a narrowing of the basis and a 
depreciation of the dollar.26

To provide causal evidence for this supply mechanism, we exploit 
shocks around the FOMC announcements for both conventional 
and unconventional monetary policy.

FOMC announcements and Kuttner surprises

We use the monetary surprise around FOMC announcements 
to create exogenous variation in the U.S. Treasury basis. In the first 
stage, we run a regression of changes in the U.S. Treasury basis on 
the innovation in the fed funds futures price of the nearest contract 
on the day of the FOMC announcement. The latter is often referred 
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to as the Kuttner surprise measure in the literature (Kuttner n.d.; 
Kuttner 2001).27 In the second stage, we use the fitted value for the 
change in the Treasury basis as an instrument to infer how innova-
tions in the basis affect the dollar exchange rate.28

We use a sample of 102 FOMC announcements between 1997 
and 2008. We include all FOMC announcements including the fed-
eral funds target rate changes in between regularly scheduled meet-
ings. The results are reported in Table 12. As expected, a surprise 
increase in the FFR widens the U.S. Treasury basis, because it signals 
a decrease in the supply of safe, dollar-denominated assets in the fu-
ture. A one-standard-deviation federal funds rate surprise of 6 bps 
results in a 1.86 bps (=0.31*6) widening of the three-month basis in 
the two days after the announcement (including the announcement 
day). These effects are qualitatively similar across maturities of the 
measured basis.

In the second stage, we run a regression of the rate of apprecia-
tion of the dollar on the fitted basis to measure the causal effect of 
variation in the basis due to monetary policy shocks on the dollar. 
We control for changes in the U.S. yield differences with G-10 cur-
rencies.29 The coefficient estimates vary between 0.065 and 0.083 in 
absolute value, in line with OLS estimates reported earlier. Thus, a 
one standard deviation FFR surprise results in a 12.09 bps apprecia-
tion of the dollar as a result of the 1.86 bps widening of the basis. We 
find similar results for EM currencies.30

Quantitative Easing

We next use the Fed’s purchases of long-dated assets as a laboratory to 
explore the relation between changes in the U.S. Treasury basis induced 
by shifts in DDSA and the dollar. When the Fed purchases long-term 
assets, it is effectively changing the supply of U.S. dollar denominated 
safe assets. When the Fed purchases Treasuries, this reduces the effective 
supply of Treasuries available to investors and could result in a widen-
ing of the U.S. Treasury basis. However, when the Fed purchases other 
assets, such as mortgage-backed securities, and substitutes these for re-
serves or sales of Treasuries, this should result in an increase of the sup-
ply of U.S. dollar denominated safe assets and therefore a narrowing of 
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the basis.31 We include the following QE event dates: Nov. 25, 2008, 
Dec. 1, 2008, Dec. 16, 2008, Jan. 28, 2009, March 18, 2009, Aug. 
12, 2009, Sept. 23, 2009, Nov. 4, 2009, Nov. 3, 2010, Sept. 21, 2011, 
Sept. 13, 2012, May 22, 2013, June 19, 2013, and Dec. 18, 2013. 
This gives us a total of 14 observations; the first seven dates pertain to 
QE I. The first of these FOMC statements, which kicked off quantita-
tive easing, triggered substantial widening of the U.S. Treasury basis 
by 21 bps, while the third event narrowed the 10-year basis by 18 bps,  
presumably because the FOMC statement emphasized a commitment 
to buying agency-debt and mortgage-backed securities. The statement 
also mentioned that the FOMC was still evaluating the benefits of pur-
chasing longer-term Treasury securities.

We examine the relation between changes in the dollar and chang-
es in the basis. We include the event day and define the change from 
close of trading on the day prior to the event day to the close of 
trading x days later. Table 13 reports the regression result and Chart 
13 presents a scatterplot of the data. In the appendix, we include the 
results obtained when excluding the actual event date, because Eu-
ropean and Asian bond markets are closed when the announcement 
occurs. In addition, the exchange rate fix occurs at 4:00 p.m. GMT 
before the announcement. The results are quantitatively similar, but 
the standard errors are larger.

We note from the chart that in some events the basis widens and 
the dollar appreciates, while in others the basis contracts and the 
dollar depreciates. This effect is consistent with our characterization 
of quantitative easing actions as expanding or contracting DDSA 
depending on the type of action. We also see the strong relation be-
tween the movement in the Treasury basis induced by these supply 
changes and the movements in the dollar. From the table we note 
that the magnitude of the effects are also in line with the estimates on 
the whole sample. Panel A considers the results in a two-day window. 
At the one-year maturity, a one-standard-deviation widening in the 
basis by 9.6 bps induces a 1.59% appreciation of the dollar against 
G-10 currencies in a two-day window. At the 10-year maturity, a 
one-standard-deviation widening in the basis by 9.8 bps induces a 
1.85% appreciation of the dollar against G-10 currencies in a two-
day window. In a two-day window, the variation in the 10-year basis 



484 Arvind Krishnamurthy and Hanno Lustig 

Chart 13
G-10 Dollar Appreciation Against Change in Basis Around  

QE Event Dates

Notes: Sample of 14 QE event dates. Two-day window after QE-event dates. We include the event day and define 
the change in the basis (Δ Basis) and the change in the dollar from the close of trading on the day prior to the event 
day to the close of trading x days later.
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Percent Change in U.S.D (against G-10) Percent Change in U.S.D (against G-10)

Table 13
 Regression of Changes in Dollar (G-10) on QE-Induced 

Changes in U.S. Treasury Basis and Changes in Yields

3M 1Y 2Y 3Y 5Y 7Y 10Y

 A. Two-Day Window

Δ U.S. basis coeff –0.247  –0.166 –0.240 –0.225 –0.170 –0.189 –0.152

s.e. 0.057 0.028 0.035 0.037 0.034 0.047 0.050

Δ ydiff coeff 20.012 31.381 17.501 16.338 12.568 12.857 11.231

s.e. 9.066 8.031 3.092 2.951 2.610 2.624 3.195

R^2 0.637 0.828 0.837 0.800 0.751 0.697 0.563

 B. Three-Day Window

3M 1Y 2Y 3Y 5Y 7Y 10Y

Δ U.S. basis coeff –0.219 –0.188 –0.175 –0.183 –0.135 –0.106 –0.083

s.e. 0.051 0.027 0.036 0.037 0.036 0.037 0.043

Δ ydiff coeff 15.319 22.568 15.494 13.861 12.186 12.068  11.944

s.e. 7.054 6.307 3.227 2.541 2.064 2.253 2.685

R^2 0.624 0.811 0.745 0.779 0.778 0.724 0.643
Notes: We include 14 QE event dates. We include the event day and define the change in the basis (Δ Basis) and the 
change in the dollar from the close of trading on the day prior to the event day to the close of trading x days later.
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accounts for 56% of the variation in the dollar. That fraction in-
creases to 82% at the one-year maturity.

When we consider the same relation for EM currencies, the results 
are similar. We use the U.S. Treasury basis against G-10 currencies 
and consider its event-day relation to EM currencies.32 The relation 
is strongest at shorter maturities. At the one-year maturity, variation 
in the U.S. Treasury basis explains 44% of the variation in the dollar 
against EM currencies.

VI. Implications for Policy

We have presented evidence that imputes a key role to the U.S. 
dollar exchange rate in clearing the global market for dollar safe as-
sets. In a paper written for this conference in 2013, Hélène Rey pre-
sented evidence detailing a global financial cycle in financial prices 
and quantities (Rey 2013). Our evidence suggests that this global 
financial cycle is in part a dollar cycle. Shifts in the demand and sup-
ply of safe dollar assets drive movements in the dollar exchange rate, 
bond prices, and financial quantities around the world. To close our 
paper, we highlight some policy implications of our perspective.

There has been an active debate among policymakers about the 
spillovers of U.S. monetary policy to the rest of the world (Rajan 
2015; Bernanke 2017; Powell 2018). Our analysis indicates that 
such spillovers are intrinsic to the mechanics of international credit 
and currency markets. The Fed’s monetary policy actions impact the 
global supply of dollar safe assets and the dollar exchange rate, even 
holding interest rates constant.

A stronger dollar also weakens the balance sheet of currency-mis-
matched borrowers around the world. As the literature points out, 
this can result in financial spillovers to such borrowers and their 
home economies. Why do foreign borrowers take on currency mis-
match? Our analysis indicates that an important factor is the funding 
advantage of issuing dollar bonds. That is, the currency mismatch is 
a manifestation of the dollar equilibrium. Home country bailout in-
centives (Schneider and Tornell 2000) or a combination of financial 
underdevelopment and regulation (Keller 2018) can account for cur-
rency mismatch, but these explanations do not account for why the 
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mismatch is in dollars. The dollar bias of foreign borrowers is what 
drives the dollar cycle.

During financial crises, dollar liquidity is the world’s most desired 
asset. The fall in Treasury yields and the appreciation of the dollar 
during the 2008 financial crisis are another manifestation of the  
dollar equilibrium. As an external provider of net dollar liquidity, 
the Fed plays a special role in times of crisis by managing the supply 
of dollar liquidity. The dollar swap lines utilized in the 2008 crisis 
were evidently an important stabilizer for foreign dollar borrowers 
(Ivashina et al. 2015; Bahaj and Reis 2018). In the world’s dollar-
centric equilibrium, dollar swap lines will likely be needed again in 
the next crisis.

The demand  for safe dollar assets has a deep impact on the nature 
and composition of private and public funding inside the United 
States. U.S. bond issuers collect the safe asset seignorage on their is-
suance of dollar bonds to foreign investors. But there is a dark side 
to the convenience yield-driven issuance. On the private side, the 
demand for safe dollar bonds can exacerbate the U.S. credit cycle 
of high bank leverage and real booms and busts by incentivizing fi-
nancial intermediaries to issue “safe” dollar bonds backed by risky 
collateral. A number of analysts have pointed out the role that global 
imbalances play in driving the U.S. housing boom and bust (Cabal-
lero and Krishnamurthy 2009; Bernanke et al. 2011). These boom/
bust patterns should also be seen as a manifestation of the dollar 
equilibrium. It is not insignificant that the 2008 global financial 
crisis started in the United States. On the public side, these conve-
nience yields weaken the fiscal discipline provided by bond markets 
in the United States. Some observers have conjectured that the U.S. 
Treasury could simply roll over deficits indefinitely. But this argu-
ment ignores that convenience yields are endogenously determined 
by demand and supply: they likely will dissipate in the face of large 
increases in the supply of Treasury bonds.
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In 1960, the Yale economist Robert Triffin pointed to a structur-
al imbalance in the Bretton Woods system in which the dollar was 
backed by gold (Triffin 1968). Triffin anticipated that, as the world 
economy grew, the demand for dollar liquidity would rise, but with 
the supply of gold fixed, the world would arrive at a tipping point 
where investors would no longer trust the backing of the dollar, trig-
gering a convertibility crisis. Triffin’s prediction proved prophetic, as 
witnessed by the demise of Bretton Woods in 1971. Triffin’s logic can 
be extended to the current situation. As the world economy grows, 
the demand for dollar liquidity will rise commensurately. The supply 
of safe dollar assets is no longer backed by gold; however, the supply 
is fueled by increases in public and private leverage. Will dollar lever-
age be supplied in a manner consistent with financial stability? The 
events of the last 15 years suggest that policymakers should pay close 
attention to this question.

Authors’ Note: We thank Zhengyang Jiang, who is a co-author on three of the 
papers that have led to this paper, for comments and discussions. We also thank 
Wenxin Du and Matteo Leombroni for their comments. Hanno Lustig is grateful 
to Adrien Verdelhan for numerous conversations about related topics. We are also 
grateful to Matteo Maggiori, Brent Neiman and Jesse Schreger for sharing their 
data on local currency bias in mutual funds. All remaining errors are our own.
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3M 1Y 2Y 3Y 5Y 7Y 10Y

 A. One-Day Window

Δ U.S. basis -0.054 -0.069 -0.052 -0.095 -0.120 -0.087 -0.062

0.042 0.023 0.059 0.050 0.037 0.059 0.048

Δ ydiff -7.805 -14.214 -4.240 3.993 7.320 4.484 2.876

s.e. 4.946 3.579 5.671 4.205 3.191 3.733 3.228

R^2 0.355 0.767 0.235 0.242 0.495 0.166 0.137

 B. Two-Day Window

Δ U.S.basis -0.050 -0.068 -0.028 -0.046 -0.091 -0.012 -0.026

0.039 0.017 0.037 0.063 0.043 0.042 0.041

Δ ydiff -5.157 -5.495 -4.782 -2.166 6.236 2.523 4.888

s.e. 2.968 1.272 2.621 4.450 2.771 3.249 2.989

R^2 0.477 0.838 0.354 0.201 0.375 0.053 0.196

Table A.6
Regression of Changes in Dollar (EM currencies) on  

QE-Induced Changes in U.S. Treasury Basis and Changes in Yields

Notes: We include 14 QE event dates. We include the event day and define the change in the basis (Δ Basis) and the 
change in the dollar from the close of trading on the day prior to the event day to the close of trading x days later.



Mind the Gap in Sovereign Debt Markets:  
The U.S. Treasury Basis and the Dollar Risk Factor 499

Chart A.1
Plot of Loadings of Change in Log Bilateral Exchange Rate  

on Change in U.S. Treasury Basis Against Five-year Yield Spread  
in Post-Crisis Sample 

Chart A.2
Plot of Loadings of Change in Log Bilateral Exchange Rate on 
Change in U.S. Treasury Basis Against Average of the Bilateral 

U.S. Treasury Basis in Pre-Crisis Sample

Note: The pre-crisis sample is defined as June 30, 1997 to Dec. 31, 2007.

Note: The pre-crisis sample is defined as June 30, 1997 to Dec. 31, 2007.
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Endnotes
1In a paper prepared for this conference, Hélène Rey (2013) first made the case 

for the existence of a global financial cycle that manifests itself in the co-movement 
of a large number of financial prices and quantities across borders. We refer to her 
notion of a global financial cycle. 

2In earlier work, Engel (2016) has argued that liquidity demand can help to 
understand the pattern of the dollar’s deviations from U.I.P., while Valchev (2017) 
has linked bond convenience yields to exchange rate dynamics. 

3We use fed funds rate surprises as an instrument.

 4Du, Tepper and Verdelhan (2018) were the first to point out that there is a 
carry-like pattern in Libor CIP deviations. 

5Foreign institutional investors without access to derivatives may drive up local 
bond prices in investment currencies.

6We replicated Jesse Schreger and Wenxin Du’s data available online. We are 
grateful to them for making this data available online. Jiang et al. (2018a; 2018b) 
use a different dataset. In particular, they do not use zero coupon interpolated yield 
curves but rather measure the yields on traded bonds at the one-year maturity. The 
Treasury bases are slightly different, but the main results we report for the dollar 
are similar across both datasets. Schreger and Du’s data has the advantage that the 
bases can be constructed for multiple maturities.

7Chart 9 plots an estimate of the entire convenience yield by (Jiang et al. 2018a).

8Gourinchas, Rey and Govillot (2010) and Maggiori (2017) have argued that 
the U.S. balance sheet implements an insurance arrangement against economic di-
sasters between the United States and its trading partners. In our view, the United 
States essentially exports the safety and liquidity services of its supply of safe assets, 
and the United States charges a convenience yields to the foreign investors who 
need safe assets. These views, while distinct, are not mutually exclusive. 

9Source: Major Holders of U.S. Treasury Securities. Treasury International  
Capital System. 

10Source: Monthly Statement of the Public Debt, U.S. Treasury. 

11We use the TICS Table of U.S. Transactions with Foreigners in Long-Term 
Domestic and Foreign Securities, and we use the Flow of Funds Table Rest of the 
World Holdings Treasury Securities (LM263061105.Q). 

12Net Purchases of U.S. Treasuries, Bonds and Notes by major foreign sector in 
U.S. Transactions with Foreign-Residents in Long-Term Securities. TIC.
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 13The dollar-weighted average return reflect the timing of net purchases of Trea-
suries by foreign investors, while the time-weighted average return or geometric 
mean does not and reflects the returns on a buy-and-hold strategy. 

14Demand curves slope downwards in Treasury markets in the case of safe asset 
demand. As investors hold more Treasuries, the convenience yields earned by in-
vestors declines and so does the price of the safe asset in equilibrium (Krishnamur-
thy and Vissing-Jorgensen 2012). When the demand curve shifts out because of in-
creased demand for safe assets, bond prices rise, holding the supply of bonds fixed. 

15The dollar bias in credit markets also incentivizes corporations to invoice in 
dollars to hedge their short exposure to the dollar. Thus, as Gopinath and Stein 
(2018) argue, the dominance of dollar invoicing is also due to safe asset demand 
and the low return on dollar-denominated safe assets.

16See Jiang et al. (2018a; 2018b). 

17See Jiang, Krishnamurthy and Lustig (2018a) for the estimation details.

 18Table A.1 in the appendix reports the results of regressing the rate of apprecia-
tion of the dollar on the change in the bilateral Treasury basis and the change in 
the average Treasury basis. 

19See Lustig, Roussanov and Verdelhan (2011) for details on portfolio construction. 

20See Chart A.2 in the separate appendix.

21For example, banks in Australia have a small local depositor base and rely on 
dollar funding (Borio et al. 2016). On average, borrowing in dollars will be cheap-
er than borrowing in local currency. The gap is proportional to the carry or interest 
rate gap with the United States. These local investors are engaged in a local version 
of the currency carry trade.

22Given that the stand-in investor in these investment currency countries is still 
short in dollars (unless they are fully hedged) in high carry countries, an increase 
in the average basis, and an appreciation of the dollar is bad news for high carry 
countries. Their bilateral exchange rate depreciates more: a larger depreciation of 
the exchange rate may be needed to restore the external balance of these countries. 

23Institutional investors and financial intermediaries in these countries invest in 
dollars on a large scale. In order to hedge this exposure, these institutional investors 
will borrow synthetic dollars, pushing up the rate of return on synthetic dollars. 
This accounts for a negative Treasury basis: synthetic dollars are actually expensive 
in these high carry countries. 

24See Chart A.1 in the separate appendix. 

25Table A.2 in the separate appendix reports the results of regressions of changes 
in bilateral exchange rate on the bilateral basis and the average basis. 
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26Outright purchases of Treasuries by the Fed would be expected to widen the basis. 

27We used the monetary surprises posted by Kuttner on his website. We found 
similar results using the Nakamura and Steinsson (2013) federal funds rate  and 
policy news surprises. These results are reported in Table A.3 and Table A.4 of the 
separate appendix. 

28We are not the first to look at the effect of monetary surprises on exchange rates 
(Shah 2017; Mueller et al. 2017; Wiriadinata 2018). 

29The exclusion restriction here entails that, after controlling for interest rates, the 
FOMC surprises have no direct effect on the exchange rates (other than through 
the effect on yields). Most of the news released on these days is the news about 
future short rates. Excluding intermeeting changes weakens the first stage results. 
However, the slope coefficients in the second stage are even larger in absolute value. 

 30Table A.5 in the separate appendix reports the results for EM currencies. 

31The dollar swap lines established by the Fed effectively increased the supply of 
safe dollar bonds; i.e., euro banks could give euros up in exchange for dollar depos-
its. There is event study evidence that these interventions reduced the basis and led 
to a depreciation of the U.S. dollar (Baba and Packer 2009). 

32Table A.6 in the separate appendix considers the same relation for the dollar 
index against EM currencies.
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