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Overview

Spot-Basis-XB Flows Triangle

Broad Dollar

Cross-Currency Basis XB flows

I Stronger dollar, wider CIP deviations, lower cross-border lending in
dollars

I The dollar is a risk barometer in global capital markets: stronger dollar,
higher shadow cost of banks’ balance sheet capacity and lower bank
leverage.
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Spot and Basis

Spot and Basis

Broad Dollar

Cross-Currency Basis XB flows
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Spot and Basis

Broad Dollar and the Basis
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available to take on such transactions, or at least are putting such a high price on the use of their balance 
sheet that the trade becomes uneconomical at these spreads. Many banks have capital comfortably above 
any regulatory constraints, and so regulation cannot be the whole story for why the gap has persisted.   

The slow deleveraging of the broker-dealer sector in the post-crisis period, even as the VIX has 
stayed low, suggests that there is something else holding back the banks. The VIX no longer works as a 
barometer of the appetite for leverage. If it is not the VIX, is there another variable that has taken over as 
the barometer of the appetite for leverage? 

From the VIX to the dollar 

Any simple answer will be misleading, but there is a surprising candidate for the barometer of the appetite 
for leverage. The answer is “the dollar”. The dollar has supplanted the VIX index as the variable most 
associated with the appetite for leverage. When the dollar is strong, risk appetite is weak, and market 
anomalies such as the breakdown of covered interest parity (CIP) become more pronounced. 

To understand why, one has to take a step back and take in the global picture. The deviation from 
covered interest parity is a mirror to the shadow price of balance sheet utilisation, as it gives an indication 
of how badly the textbook arbitrage argument fails – of how much money is being “left on the table”. 
Judged by this metric, the pressures have been building in recent months.  

 

US dollar broad index and the cross-currency basis Graph 3

Index, January 1997=100 Basis points

The red line shows the Federal Reserve Board’s US trade-weighted broad dollar index, with higher values indicating a stronger US dollar. The 
blue line is the simple average of the five-year cross currency basis swap spreads for AUD, CAD, CHF, DKK, EUR, GBP, JPY, NOK, NZD and SEK
vis-à-vis the US dollar. 

Sources: Board of Governors of the Federal Reserve System; Bloomberg. 

 
What is the evidence for the link between CIP violations and the dollar? Graph 3 is from a BIS 

Working Paper released today. The paper is co-authored with my BIS colleagues Stefan Avdjiev and 
Cathérine Koch, together with Wenxin Du of the Federal Reserve.9  

                                                      

9  S Avdjiev, W Du, C Koch and H S Shin, “The dollar, bank leverage and the deviation from covered interest parity”, BIS Working 
Papers, no 592, November 2016. 
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Spot and Basis

Regression of 3M Basis on the Dollar
(1) (2) (3) (4) (5) (6) 

Dollart -2.641*** -2.915*** -2.908*** -2.307*** -2.080*** 
(0.682) (0.786) (0.793) (0.731) (0.634) 

BERit -0.440* 0.228 0.284 0.238 0.239 

(0.236) (0.233) (0.238) (0.222) (0.194) 
lnVIXt 0.000596 0.00135 0.00130 

(0.00489) (0.00477) (0.00417) 
lnVIXt -0.0183 0.00465 -0.0158 

(0.0231) (0.0237) (0.0191) 
lnVolit -0.263*** -0.221*** 

(0.0613) (0.0519) 
RRit 0.0112* 0.0110 

(0.00587) (0.00748) 
 ο(ݕ௧ െ  ***௧ௌ) 0.106ݕ 

(0.0367) ο(ݏݐ௧ െ  ***௧ௌ) -0.140ݏݐ 

(0.0492) 

Observations  21,555  21,949    21,555   20,896    20,495  18,092 
R-squared 0.016 0.002 0.016 0.016 0.026 0.038 
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Spot and Basis

Regression of 5Y Basis on the Dollar
 (1) (2) (3) (4) (5) (6) 

       

Dollart -1.399***  -1.293*** -1.071*** -1.078*** -0.965** 
 (0.303)  (0.437) (0.370) (0.404) (0.404) 

BERit  -0.562*** -0.0738 -0.0885 -0.0398 -0.409** 
  (0.126) (0.137) (0.126) (0.148) (0.202) 
lnVIXt    -0.0338 -0.0326 -0.0383* 
    (0.0250) (0.0248) (0.0223) 

lnVIXt    -0.0472** -0.0398 -0.0108 
    (0.0238) (0.0279) (0.0342) 

lnVolit     -0.0188 0.0144 
     (0.0436) (0.0333) 

RRit     -0.00327 -0.00450 
     (0.00987) (0.00937) 
 ο(ݕ௧ െ  ***௧ௌ)      -0.0929ݕ 
      (0.0236) ο(ݏݐ௧ െ  ௧ௌ)      0.0152ݏݐ 
      (0.0151) 
       
Observations 360 360 360 360 358 316 
R-squared 0.191 0.117 0.191 0.208 0.209 0.278 
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Spot and Basis

Cross-Currency Basis vs. Dollar Beta

I Dollar beta by currency: ∆xit = αi + βi ∆Dollart + εit

I The dollar beta is strongly correlated with the level of the basis.

I The dollar is a potential risk factor pricing the cross-sectional of CIP
arbitrage returns.
 

Cross-currency basis vs. dollar beta (2007–16) Figure 5 

Three-month cross-currency basis vs dollar beta  Five-year cross-currency basis vs dollar beta 

 

 

 
The vertical axis of the LHP shows the average three-month cross-currency basis expressed in basis points, while the horizontal axis indicates 
the regression beta of running daily regression for changes in the three-month cross-currency basis on changes in the broad US dollar index. 
The vertical axis of the RHP shows the average five-year cross-currency basis expressed in basis points, while the horizontal axis indicates the 
regression beta of running quarterly regression for changes in the five-year cross-currency basis on changes in the broad US dollar index. 

Sources: Board of Governors of the Federal Reserve System; Bloomberg; BIS calculations. 

 

 

Impulse response functions of US dollar denominated cross-border bank lending 
to a US dollar exchange rate shock  Figure 6 

All sectors  Banks  Non-Banks 

 

 

 

 

 
All panels display the response of changes in cross-border lending to a one standard deviation shock to the local foreign exchange rate vis-
à-vis the US dollar. The estimates of our orthogonalized impulse response functions are based on a Cholesky decomposition with four 

endogenous variables ordered as 𝑦𝑦
𝑖𝑖,𝑡𝑡

= �∆𝑖𝑖𝑖𝑖𝑡𝑡𝑐𝑐 , ∆𝑥𝑥𝑥𝑥𝑥𝑥𝑖𝑖,𝑡𝑡𝑐𝑐 , ln 𝑉𝑉𝐼𝐼𝐼𝐼𝑖𝑖,𝑡𝑡  , ∆𝑓𝑓𝑥𝑥
𝑖𝑖,𝑡𝑡
𝑐𝑐  �

′
. The shaded areas represent 95 percent confidence intervals, 

obtained using a Gaussian approximation based on 1000 Monte Carlos draws from the estimated structural panel VAR. Period covered: 
Q1/2002-Q3/2015. 

Source: BIS Locational Banking Statistics; BIS effective exchange rate indices; BIS calculations. 

 

  

which are in turn correlated with the strength of the dollar. If the dollar is a global

risk factor in the arbitrageur’s pricing kernel, higher systematic loadings on the dollar

factor (a more negative dollar beta) require higher expected returns, or a more negative

cross-currency basis.

4.4 Event Study following the 2016 U.S. Presidential Election

Our main sample ended before the U.S. presidential election on November 8, 2016. The

appreciation of the dollar after the election presents an opportunity to put the main

predictions to an out-of-sample test. As shown in Table 4, the broad dollar index of

the Federal Reserve rose by 3.9% between November 8 and November 29, 2016. During

the same period, the cross-currency basis widened for all G10 currencies. The largest

movement was for the yen, with the basis widening from –70.3 basis points to –90.5

basis points. For the post-election period, the “dollar beta” is defined as the ratio of

the change in the cross-currency basis (in basis points) over changes in the broad dol-

lar index (in percentage points). In line with the findings in the previous section, the

dollar beta is highly correlated with the basis itself. The correlation coefficient is 98%.

21
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Spot and Basis

The Dollar and Basis after the U.S. Election
I The relationship between the dollar beta and the basis is strongly

confirmed in the event study after the U.S. election.

Addendum to  
“The dollar, bank leverage and the deviation from covered interest parity” 

Stefan Avdjiev, Wenxin Du, Cathérine Koch and Hyun Song Shin 

5 December 2016 

Avdjiev, Du, Koch and Shin (2016)1 showed the existence of a “triangular relationship” between 
a stronger dollar, slower cross-border bank capital flows in dollars and wider deviations from 
covered interest parity. The sample in Avdjiev et al ended before the US presidential election 
on November 8. The recent appreciation of the dollar presents an opportunity to put the main 
predictions to an out-of-sample test. This addendum reports the findings.  

The evidence from the post-election sample confirms the original findings in Avdjiev, 
Du, Koch and Shin (2016). As shown in Table 1, the broad dollar index of the Federal Reserve 
rose by 3.9% between 8 November and 29 November. During the same period, the cross-
currency basis widened for all G10 currencies. The largest movement was for the yen, with the 
basis widening from –70.3 basis points to –90.5 basis points. 

For the post-election period, the “dollar beta” is defined as the ratio of the change in 
the cross-currency basis (in basis points) over changes in the broad dollar index (in percentage 
points). In line with the findings in Avdjiev, Du, Koch and Shin (2016), the dollar beta is highly 
correlated with the basis itself. The correlation coefficient is 98%.  

The dollar and cross-currency basis since the US election                                               Table 4                                                     

Changes in the broad dollar index and three-month 
cross-currency basis since the US election 

 Cross-currency basis vs dollar beta2 

Currency 
8/11/ 
2016 

29/11/ 
2016 change 

dollar 

beta1 

Broad dollar 122.8 127.6 4.8 (3.9%)  
AUD 5.5 8.0 2.5 bps 0.64 
CAD –30.0 –40.0 –10.0 bps –2.56 
CHF –55.3 –70.8 –15.5 bps –3.97 
DKK –67.5 –83.7 –16.2 bps –4.14 
EUR –46.4 –61.0 –14.7 bps –3.75 
GBP –31.8 –38.8 –7.0 bps –1.79 
JPY –70.3 –90.5 –20.3 bps –5.18 

NZD 7.5 10.3 2.8 bps 0.70 
NOK –32.6 –40.8 –8.2 bps –2.10 
SEK –43.2 –54.9 –11.6 bps –2.98 

 

 

 
1   The dollar beta is calculated as the ratio of changes in the three-month cross-currency basis over changes in the broad US dollar index 
between 8 November and 29 November 2016. 
2   The vertical axis shows the three-month cross-currency basis expressed in basis points on 8 November 2016, while the horizontal axis 
indicates the dollar beta. 

Sources: Board of Governors of the Federal Reserve System; Bloomberg; BIS calculations. 

 

                                                           
1  S Avdjiev, W Du, C Koch and H S Shin, “The dollar, bank leverage and the deviation from covered interest 
parity”, BIS Working Papers, no 592, November 2016. 

4.5 The dollar spot rate and cross-border bank lending flows

After establishing the negative relationship between the strength of the US dollar and

the cross-currency basis, we now turn to the relationship between the dollar and bank

flows. We examine the impact of fluctuations in the dollar spot exchange rate on dollar-

denominated cross-border bank lending flows using two empirical frameworks. First, we

run panel regressions while using borrowing-country fixed effects in order to control for

heterogeneity on the demand side of cross-border credit. Next, we explore the dynamic

interdependencies between the main variables of interest, while exploiting the richness of

the counterparty country dimensions of our dataset.

4.5.1 Panel regressions

In our benchmark panel regression specification, we regress the quarterly growth rate

of dollar denominated cross-border bank lending to a given counterparty country on

quarterly changes in the broad dollar index and on the bilateral exchange rate of the

dollar vis-à-vis the local currency of the respective borrowing country. We control for

22
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Spot and Basis

Alternative Base Currency

I The relationship between basis and the dollar is not mechanical.

I When we calculate the basis using another major currency as the base
currency. Only for the euro, the spot and basis relationship is robust at
both short and long maturity .

  (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

 AUD CAD CHF DKK EUR GBP JPY NOK NZD SEK 

           

Panel (A): 3-month basis, daily frequency       οܴܰܧܧതതതതതതതത௧() -0.0963 -0.179 -0.0476 -0.633*** -0.378** -0.165 -0.231 0.114 0.0677 -0.598*** 

 (0.209) (0.209) (0.274) (0.239) (0.174) (0.194) (0.232) (0.206) (0.270) (0.159) 

           

Panel (B): 5-year basis, quarterly frequency         οܴܰܧܧതതതതതതതത௧() 0.156 0.093 -0.143 -0.418* -0.589** -0.0722 -0.119 -0.142 0.241 -0.14 

 -0.32 -0.293 -0.162 -0.233 -0.232 -0.206 -0.283 -0.172 -0.302 -0.183 
           
This table reports regression coefficients of changes in the cross-currency basis of currency i against the base currency j on changes in the aggregate exchange rate against the base currency j,  οܴܰܧܧതതതതതതതത௧(݆), controlling for changes in the bilateral exchange rate of i against j, and the log level and changes in VIX. The variable οܴܰܧܧതതതതതതതത௧(݆) is the change in the BIS nominal effective exchange rate for currency j. Each 
column corresponds to a different base currency. Panel A is performed on daily changes for the 3-month basis and Panel B is performed on quarter changes for the 5-year basis. 

Sources: Bloomberg; BIS bilateral exchange rates ; BIS calculations 
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Spot and Flows

Spot and XB Flows

Broad Dollar

Cross-Currency Basis XB flows
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Spot and Flows

Regression of Aggregate $XB Flows on the Dollar

 

US dollar-denominated cross-border bank lending vs. the US dollar index Figure 3 

Complete sample1  20 quarter rolling window regression, all sectors2 

 

 

 

1  Covers the Q1 2010–Q3 2015 period. Lending refers to the extension of loans and holdings of debt securities by BIS reporting banks, while 
all borrowers (the total of banks and non-banks) reside outside of the United States. The black line is a fitted regression line. Positive changes 
in the foreign exchange rate indicate an appreciation of the USD. For presentational purposes, outliers with FX rate changes exceeding 5% in 
absolute value have been dropped from the panel, but not from the regressions.    2  Extension of the LHP static regression to a rolling window 
framework of 20 quarters per estimation for cross-border lending (loans and debt securities) denominated in US dollars. The position of dots 
with respect to the vertical axis gives the coefficient estimate, while the horizontal timeline refers to the last period of the rolling window. Red 
dots indicate a negative coefficient estimate that is statistically significant at the 10% level. 

Sources: BIS Locational Banking Statistics; BIS effective exchange rate indices; BIS calculations. 

 

 

Cross-currency basis, US dollar index and cross-border lending Figure 4 

 
The bars show percentage growth rates of total cross-border lending denominated in US dollars. The red line plots quarterly changes in the 
broad US dollar index in percentage points, while the blue line plots the first principal component of quarterly changes in the 5-year cross-
currency basis for G10 currencies expressed in basis points. 

Sources: Bloomberg; Board of Governors of the Federal Reserve System; BIS Locational Banking Statistics; BIS calculations. 

 

  

Why do the CIP deviations narrow when the domestic currency strengthens against

the dollar? Underpinning this relationship is the role of bank leverage and cross-border

bank lending in dollars. Indeed, we will show the existence of a “triangle” that coherently

ties together (i) the value of the dollar; (ii) the cross-currency basis; and (iii) cross-

border bank lending. In this triangle, a depreciation of the dollar is associated with

greater borrowing in dollars by non-residents.

The relationship between cross-border dollar lending and the dollar is illustrated in

Figure 3. The left-hand panel plots the quarterly growth rate of global dollar-denominated

cross-border bank lending flows against the broad dollar index. It reveals that there is a

negative relationship between the two variables. Furthermore, the relationship is strongly

statistically significant. As we demonstrate in the empirical section of this paper, the

statistical significance of the above relationship is robust to controlling for a number of

additional factors.

The right-hand panel of Figure 3 examines how the above relationship has evolved over

time. More concretely, it displays the coefficients obtained from rolling window regressions

of the quarterly growth rate of dollar-denominated cross-border bank lending on changes

4
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Spot and Flows

Panel Regression of Bilateral $XB Flows on the Dollar

Q Q

Dollart -0.636***  -0.486*** 

 (0.062)  (0.073) 

BERit  -0.295*** -0.155*** 

  (0.043) (0.041) 
Constant -4.178* -4.649** -4.289* 

 (2.264) (2.163) (2.237) 

    

Observations 3,975 3,975 3,975 

R2 0.076 0.068 0.080 
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Spot and Flows

Regression of Euro-XB Flows on the EUR NEER

 

Euro-denominated cross-border bank lending vs. the euro index Figure 7 

Post-crisis sample1  20 quarter rolling window regression, all sectors2 

 

 

 

1  Covers the Q1 2010–Q3 2015 period. Lending refers to the extension of loans and holdings of debt securities by BIS reporting banks, while 
all borrowers (the total of banks and non-banks) reside outside of the euro areas The black line is a fitted regression line. Positive changes in 
the foreign exchange rate indicate an appreciation of the EUR. For presentational purposes, outliers with FX rate changes exceeding 5% in 
absolute value have been dropped from the panel, but not from the regressions.     2  Extension of the LHP static regression to a rolling 
window framework of 20 quarters per estimation for cross-border lending (loans and debt securities) denominated in euros. The position of 
dots with respect to the vertical axis gives the coefficient estimate, while the horizontal timeline refers to the last period of the rolling window. 
Red dots indicate a negative coefficient estimate that is statistically significant at the 10% level. 

Sources: BIS Locational Banking Statistics; BIS effective exchange rate indices; BIS calculations. 

 

The right-hand panel of Figure 7 displays the coefficients obtained from rolling window

regressions of the quarterly growth rate of cross-border bank lending denominated in euros

on the change in the exchange rate value of the euro. During the pre-crisis (2002–2007)

period, the impact of fluctuations in the euro exchange rate on cross-border bank lending

denominated in euros was not statistically significant (and, at times, was even positive).

Nevertheless, the post-crisis period has seen a sustained dive of the estimated impact

coefficients into negative territory.

In summary, in the post-crisis sample, we find a triangular relationship for the euro

that is similar to the one that exists for the US dollar. More concretely, a stronger euro is

associated with wider CIP deviations vis-à-vis the euro and contractions in cross-border

bank lending denominated in euros. This points to a more prominent role of the euro as

a global funding currency in recent years.

6 Bank Equities and the Broad Dollar

Finally, in this section, we provide empirical support that a strong dollar has a negative

impact on bank equities. In particular, we focus on a sample of 51 internationally active

30
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Model

Our Model

I A risk-neutral bank has two business lines:
I Lend $ to FX-mismatched borrowers (e.g. EME corporates) with gross

return r1.
I Provide $ in the FX swap market with gross return r2.

I B/S identity: a1 + a2 = e + d .

I Bank maximizes profits subject to a VaR constraint:

max
a1,a2

E(r1a1 + r2a2)

subject to ασr ≤ e.

I Let µ1 = E(r1) and µ2 = E(r2) and Σ be the covariance of returns.
I µ2 − 1 is the absolute value of the basis.
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Model

Solving the Model
I Let λ be the Lagrange multiplier on the b/s constraint,

λ =
α

2e

√
u′Σ−1u.

I Optimal supply of dollar loans from the banking sector:[
A1
A2

]
=

E
α

1√
u′Σ−1u

Σ−1
[
µ1
µ2

]
.

I Market clearing after imposing downward-sloping demand curves for
dollars in the loan and FX swap markets:[

X1(µ1)
X2(µ2)

]
=

E
α

1√
u′Σ−1u

Σ−1
[
µ1
µ2

]
.

Proposition

An appreciation of the dollar entails a widening of the basis and a contraction
of bank lending in dollars.
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Model

Extended Triangle
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Bank Equities

Impact of A Stronger Dollar on Bank Equities

Regressions of bank equity returns on the broad dollar movements
(1) (2) (3)

Bank Equity Return Bank Equity Return Bank Equity Return

∆Broadt -2.016*** -0.268** -0.0303
(0.127) (0.103) (0.0838)

∆Broadt × bst 2.875***
(0.808)

∆Markett 1.246*** 1.236***
(0.0527) (0.0524)

Constant -0.00444*** -0.00762*** -0.00728***
(3.25e-05) (0.000122) (0.000166)

Observations 3,755 3,755 3,755
R-squared 0.102 0.452 0.459
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Bank Equities

Dollar, Bank Equity and the Basis
Bank equity’s dollar beta (normalized by market’s dollar beta) vs. the basis

in the dollar after controlling for the market returns. For countries with a positive basis,

such as the Australia, bank equities actually respond positively to a dollar appreciation

after controlling for benchmark equity index returns.

Figure 8: Sensitivity of bank equity returns to the dollar vs. cross-currency basis
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Notes: On the x-axis, we plot the mean 5-year cross-currency basis by currency. On the
y-axis, we plot the average ratio of the regression beta of changes in the bank equities on
changes in the broad dollar index over the regression beta of changes in the benchmark
equity index on changes in the broad dollar index by currency. The sample period is
2000-2016.

Figure 8 visualize the relationship between the bank equity beta and the cross-

currency basis. On the horizontal axis, we plot the mean 5-year cross-currency basis

by currency. On the vertical axis, we plot the mean ratio of individual bank equity’s

dollar beta over the respective equity index’s dollar beta across banks headquartered in

each currency area. We can see that the relative sensitivity of bank equities over equity

index’s sensitivity with respect to the dollar decreases in the level of cross-currency basis.

In countries with positive bases, such as Australia and Canada, bank equities are less

sensitive to dollar fluctuation than their respective equity indices. In countries with very

negative bases, such as Denmark, Switzerland and Japan, bank equities have significantly

higher sensitivity to dollar fluctuation than their respective equity indices.

In summary, we find that a stronger dollar has a negative impact on bank equities,

and the effect is particularly pronounced for banks headquartered in countries with a

32

I A stronger dollar has a negative effect on bank equities.
I The effect is stronger for banks in countries with a more negative

cross-currency basis, or a more severe dollar shortage.
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Conclusion

Conclusion

I Triangular relationship among

I The value of the dollar

I CIP deviations

I XB lending denominated in the dollar

I The U.S. dollar is a barometer of risk-bearing capacity in global capital
markets.

I A stronger dollar adversely affects bank equities, which limits the banks’
balance sheet capacity,

I CIP deviations widen and XB lending declines due to a higher shadow cost
of bank balance sheet capacity.
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