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Global Imbalances (Gourinchas and Rey (2013)
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Financial Globalisation
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The International Monetary System

• The set of rules conventions and institutions that govern the
conduct of monetary policies, their coordination, exchange
rates and the provision of international liquidity.

• A non-system that emerges from the ashes of the Bretton
Woods system of fixed but adjustable rates, with:

• Current account convertibility,
• Increasing but incomplete financial account convertibility,
• A focus on internal objectives in advanced economies, with

floating exchange rates,
• A ‘fear-of-floating’ in emerging market and developing

economies.
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A Currency at the Center: the US Dollar

• Dominant currency for all three currency functions: medium
of exchange, unit of account and store of value.

• The US is a global liquidity provider, a world banker:

• Issues reserve asset (asset which does not lose its value and
whose value can be quickly realized).

• US issues low-risk assets (T-bills)
• US invests in risky foreign assets (foreign equity and DI)

• Earns excess return (Exorbitant Privilege)

• Relaxation of the external constraint
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The Dollar and the Euro in International ExchangesThe Dollar and the Euro in International Exchanges

GLOBAL CURRENCIES FOR TOMORROW: A EUROPEAN PERSPECTIVE

21

10. The sample excludes all euro-area countries. Bénassy-Quéré et al (2006) argue that the attrition of intermediate
regimes during this period is the mere consequence of monetary unification in Europe, which has transformed the
corresponding intermediate (ERM) regimes into hard pegs.

11. Dooley et al (2004) suggest that the pre-1971 Bretton Woods arrangement, with the US at the centre and a
‘periphery’ of high-growth areas (Europe and Japan) fixing the exchange rate and holding reserves in dollars,
tended to reproduce itself in the last ten years giving rise to a similar arrangement, with China and other rising
economic powers pegging their currency to the dollar and equally (or more) willing to hold dollar assets.

Table 2: Share of the euro (percent) in global markets, 1999-2009
US dollar Euro

1999 2009 1999 2009
Stock of global foreign exchange reserves

(countries reporting to the IMF) 71.0 62.1 17.9 27.6 

Currency anchor, de facto

(trade-weighted) 32.4 38.3 6.6 6.2

FX turnover*

(out of 200%) 90.3 84.9 37.6 39.1 

Stock of international debt securities 

(narrow measure**) 49.0 45.8 20.7 31.4 

Stock of cross-border loans***

(narrow measure**) n.a. 53.8 11.8 20.3 

Denomination of trade with non euro-area countries†

Euro-area exports

Euro-area imports 45.4 56.9

44.4 46.7

Sources: Bracke and Bunda (2011), Dorrucci and McKay (2011), Goldberg and Tille (2009), BIS (2010), ECB (2009).
Notes: * April 2001 and April 2010 data. ** The narrow measure refers to issuance of international bonds and loans in
foreign currency by non-residents of the country issuing the currency in which the issuance is denominated. *** At
constant end-2009 exchange rates. † Unweighted average for eight countries, 2001 and 2007.

As for the unit-of-account functions, the dollar remains key for commodity and energy
markets, although it is less so for manufacturing trade. It also remains dominant for
monetary anchoring. For example, Bénassy-Quéré et al (2006) have estimated that,
from 1999-2004, 92 percent of a sample of 59 currencies were de facto pegged.
Among them, 56 percent were pegged to the US dollar, 14 percent to the euro and 22
percent to a basket10. For 2007, Goldberg (2010) finds that out of 207 countries, 96
were either dollarised or had their currency pegged to the dollar and another eight were
in a managed float against the dollar, resulting in 36 percent of non-US world GDP being
linked to the dollar. This is evidence of the importance of the ‘Bretton Woods 2’ regime
of Dooley et al (2004)11 and also confirms that the euro is still a regional rather than a

Source: Angeloni et al (2011)
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US Gross Asset Position (percent of output)
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US Gross Liabilities Position (percent of output)
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Risky assets, safe liabilities

US External Balance Sheet. percent of US GDP
1971:3 2007:2

Gross Liabilities 11.2 130.8

Bank Loans 3.1 38.8
Debt 4.4 44.2
of which:
Government 3.7 21.2
Corporate 0.8 23.1
Equity 2.6 22.2
Direct Investment 1.2 25.6

Gross Asset 16.9 119.1

Gold 1.1 1.2
Bank Loans 5.3 36.1
Debt 1.4 10.0
Equity 0.7 35.0
Direct Investment 8.4 36.5

Net 5.7 -11.7

Safe & Liquid/Liabilities 66.6 63.5
Risky & Illiquid/Assets 53.9 60.0
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Risky assets, safe liabilities
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US Gross External Returns

average returns 1952:1-2009:4 1952:1-1972:4 1973:1-2009:4
(a) : Valuations

ra − r l 2.69% 1.30% 3.47%
ra 5.84% 5.04% 6.30%
r l 3.16% 3.74% 2.83%

(b) : Financial Flows
ra − r l 1.49% 1.25% 1.62%
ra 4.91% 4.71% 5.02%
r l 3.42% 3.46% 3.40%

(c) : Mixed
ra − r l 2.44% 1.28% 3.11%
ra 5.76% 4.96% 6.21%
r l 3.31% 3.68% 3.11%

Table: Panel (a): “Other changes” allocated to valuations; Panel (b): to
financial flows; Panel (c): to valuations, except for debt assets and
liabilities. r a refers to gross assets, r l to gross liabilities. Annualized
quarterly real returns. Source: Gourinchas, Rey & Govillot (2010)
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Emerging markets are different
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US net foreign asset position
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UK net foreign asset position
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Germany net foreign asset position
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China net foreign asset position
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Russia net foreign asset position
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Asymmetric External Adjustment

• Center country faces relaxed external constraint (Gourinchas
& Rey (2007)).

• Asymmetry between surplus and deficit countries (at the core
of the Keynes-White discussions on how to set the IMS in the
first place)

• Self-Insurance: many developing and emerging market
economies try to self insure through the accumulation of
international reserves to offset potentially damaging sudden
stops in capital flows.
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Breakdown of Global Reserves Outstanding by CurrencyBreakdown of Global Reserves Outstanding by Currency

Reforming the International Monetary System
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Emerging economies have contributed significantly to this increase. In September 

2010, China alone held 42% of emerging countries’ reserves, which amounted to 27% 

of total world reserves. The composition of Chinese reserves in terms of currencies is 

not known on a continuous basis. However, in September 2010, the China Securities 

Journal revealed the following breakdown for the $2,450 billion reserves of the People’s 

Bank of China (PBC): 65% in dollars, 26% in euros, 5% in sterling, and 3% in yen.2 

This means that the PBC held approximately $1,600 billion in dollars, at least half in 

the form of US Treasury bills.3

Meanwhile, Japan (public and private sectors) in September 2010 held about $870 

billion in US Treasury bills. The United Kingdom and oil-exporting countries held 

about $460 billion and $220 billion (respectively) in US Treasury bills.

Two factors explain the uninterrupted dominance of the dollar as reserve currency. The 

first is the depth of markets for US Treasury bonds, particularly T-bills. The eurozone’s 

2  At the end of 2010, China’s official reserves amounted to $2,850 billion.
3  Figures are from the US Treasury Department.

Figure 1 Breakdown of global outstanding reserves by currency

Source: Gourinchas, Farhi & Rey (2011)
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World Real Interest rate
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Asymmetric External Adjustment

• Center country faces relaxed external constraint (Gourinchas
& Rey (2007)).

• Asymmetry between surplus and deficit countries (at the core
of the Keynes-White discussions on how to set the IMS in the
first place)

• Self-Insurance: many developing and emerging market
economies try to self insure through the accumulation of
international reserves to offset potentially damaging sudden
stops in capital flows.
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Is the IMS Efficient?

• Demand for safe assets:
• Precautionary insurance is imperfect because non-contingent.

Mobilizes resources that could be usefully employed, especially
by EMEs and developing countries;

• Depresses real interest rates.
• Brings the world economy closer to a liquidity trap

• Supply of safe assets:

• Low interest rates can encourage leverage, the search for yield
and the emergence of financial bubbles

• Encourages the emergence of ‘quasi’ safe assets (private label)
whose resistance to aggregate shocks is limited (Structured
credit products, Greece, Commodities...), increasing financial
fragility.
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How Well Did the IMS Perform During the Crisis?

• Unprecedented coordination in monetary and fiscal policy
• coordinated cuts in policy rates (October 2008)
• coordinated fiscal expansion (G-20, London summit)

• Increased Provision of Liquidity (Central Bank Swap Lines,
IMF resources)

• Increase in IMF resources
• Central bank swap lines

• Center country (US) suffered disproportionate losses on
external wealth

• Exorbitant Duty (Gourinchas, Rey & Govillot (2011))
• but some losses in other potential reserve currency issuers
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Bilateral Central Bank Swap Lines (Mc Guire et al (2009))Network of CB Swap Lines (Mc Guire et al (2009))
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5. The international policy response 

The severity of the US dollar shortage among banks outside the United States called for an 
international policy response. While European central banks adopted measures to alleviate 
banks’ funding pressures in their domestic currencies, they could not provide sufficient 
US dollar liquidity. Thus they entered into temporary reciprocal currency arrangements (swap 
lines) with the Federal Reserve in order to channel US dollars to banks in their respective 
jurisdictions (Figure 7). Swap lines with the ECB and the Swiss National Bank were 
announced as early as December 2007. Following the failure of Lehman Brothers in 
September 2008, however, the existing swap lines were doubled in size, and new lines were 
arranged with the Bank of Canada, the Bank of England and the Bank of Japan, bringing the 
swap lines total to $247 billion. As the funding disruptions spread to banks around the world, 
swap arrangements were extended across continents to central banks in Australia and New 
Zealand, Scandinavia, and several countries in Asia and Latin America, forming a global 
network (Figure 7). Various central banks also entered regional swap arrangements to 
distribute their respective currencies across borders. 

 

Central bank network of swap lines 

The arrows indicate the direction of flows (where known); light shaded arrows represent US dollars 
provided to other central banks, dark arrows represent other currencies (evaluated at the average 
exchange rate during Q4 2008). The thickness of the arrows is proportional to the size of central bank swap 
lines, as announced; where swap lines are unlimited, the figure shows maximum usage instead, derived 
from auction allotments (Figure 8). The ASEAN swap network is not shown. 

Source: Central banks. Figure 7 
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Exorbitant Duty of the USChange in US External Balance Sheet. 2007-09
Positions as of: 2007:4 2009:1 Change

% of GDP % of GDP bn (US dollars)
Net -10.2 -31.4 -21.1 -2,966

of which
cumulated current account -5.5 -767
valuation change -15.7 -2,199

Gross Liabilities 132.6 113.3 -21.6 -3,040
Bank Loans 38.9 34.8 -4.8 -669
Debt 46.0 48.8 2.1 288
of which:
Government 22.3 29.7 7.0 987
Corporate 23.7 19.2 -5.0 -699
Equity 22.6 13.5 -9.5 -1,333
Direct Investment 25.2 16.2 -9.4 -1,326

Gross Assets 122.5 81.8 -42.7 -6,006

Gold 1.5 1.7 0.2 22
Bank Loans 36.2 35.4 -1.4 -200
Debt 11.1 8.8 -2.5 -353
Equity 36.7 17.0 -20.4 -2,866
Direct Investment 36.9 19.0 -18.6 -2,609

5 / 21

Source: Gourinchas, Rey and Govillot 2010
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Heat Map of Valuation Gains and Losses, 2007-2009

The figure reports total valuation gains/losses. Dark red: losses in excess of $600bn.
Light red: losses smaller than $600bn. Light green: gains smaller than $400bn. Dark
green: gains in excess of $400bn. Source: Gourinchas, Rey and Truempler (2012)
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Duty

Bilateral Equity Heatmap

Canada China Em. Euro Japan Oth Switz. U.K. U.S.
Asia adv.

Canada 0 1.2 7.9 41.3 7.2 3.0 0.7 36.0 -89.6
China -1.2 0 -13.4 -27.7 -9.7 -1.3 -0.6 -23.6 -38.6
Em. Asia -7.9 13.4 0 -46.7 0.4 -7.1 -1.4 -22.5 -113.9
Euro -41.3 27.7 46.7 0 53.0 -48.4 -40.4 49.9 -302.4
Japan -7.2 9.7 -0.4 -53.0 0 -0.5 -0.3 -30.5 -93.7
Oth. adv. -3.0 1.3 7.1 48.4 0.5 0 10.3 12.3 -23.6
Switz. -0.7 0.6 1.4 40.4 0.3 -10.3 0 -14.9 -45.7
U.K. -36.0 23.6 22.5 -49.9 30.5 -12.3 14.9 0 -222.4
U.S. 89.6 38.6 113.9 302.4 93.7 23.6 45.7 222.4 0

Sample -19.5 186.1 182.4 108.8 152.4 -72.2 22.9 188.3 -1217.7
All countries 29.9 -12.1 191.7 506.1 175.6 -33.3 23.0 283.8 -1153.4

The table reports the bilateral valuation gain(+)/loss(-) between 2007:4 and 2008:4,
for each source/partner pair. Billions of USD.

13 / 21

Source: Gourinchas, Rey and Truempler (2012))
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Global financial cycle and the role of the centre country

• Rey (2013 Jackson Hole paper) describes a global financial
(credit) cycle affecting all countries regardless of exchange
rate regimes.

• Gross capital flows, leverage, credit creation and risky asset
prices tend to comove around the globe.

• This comovement is correlated with indices of volatility (VIX:
Chicago Board Options Exchange Market Volatility Index).

• US monetary policy is a potentially important determinant of
the volatility of the VIX.
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Global financial cycle: Correlations of Gross International
Inflows (Rey, Jackson Hole 2013)

Liability Equity Equity Equity Equity Equity Equity Equity FDI FDI FDI FDI FDI FDI FDI Debt Debt Debt Debt Debt Debt Debt Credit Credit Credit CreditCredit Credit Credi
Flows N. Am. LatAm CE. EU W. EU Em.As Asia Africa N. Am LatAm CE. EU W. EU Em.As Asia Africa N. Am LatAm CE. EU W. EU Em.As Asia Africa N. Am LatAm CE. EUW. EU Em.As Asia Africa
Equity N. Am 1.00
Equity LatAm 0.39 1.00
Equity CE. EU 0.52 0.49 1.00
Equity W. EU 0.63 0.35 0.50 1.00
Equity Em. As 0.37 0.24 0.28 0.47 1.00
Equity Asia 0.24 0.31 0.28 0.40 0.31 1.00
Equity Africa 0.41 0.22 0.26 0.55 0.34 0.26 1.00
FDI N. Am 0.54 0.06 0.07 0.45 0.52 ‐0.07 0.22 1.00
FDI LatAm 0.41 0.10 0.08 0.29 0.32 ‐0.07 0.04 0.68 1.00
FDI CE. EU 0.46 0.11 0.08 0.18 0.23 ‐0.12 0.09 0.61 0.65 1.00
FDI W. EU 0.57 0.21 0.19 0.38 0.35 0.01 0.16 0.61 0.59 0.75 1.00
FDI Em. As 0.47 0.24 0.16 0.34 0.36 ‐0.04 0.04 0.65 0.77 0.69 0.64 1.00
FDI Asia 0.36 0.16 0.03 0.29 0.30 ‐0.17 0.05 0.60 0.70 0.57 0.51 0.69 1.00
FDI Africa 0.33 0.01 0.10 0.18 0.03 ‐0.16 ‐0.19 0.31 0.36 0.35 0.35 0.34 0.27 1.00
Debt N. Am 0.42 0.17 0.32 0.51 0.29 0.21 0.31 0.40 0.39 0.55 0.51 0.48 0.37 0.08 1.00
Debt LatAm 0.20 0.40 0.33 0.16 0.13 0.00 ‐0.05 0.16 0.35 0.13 0.05 0.31 0.26 0.06 0.10 1.00
Debt CE. EU 0.37 0.42 0.50 0.43 0.13 0.17 0.19 0.14 0.35 0.14 0.12 0.47 0.21 0.04 0.37 0.52 1.00
Debt W. EU 0.49 0.05 0.33 0.50 0.23 0.27 0.47 0.29 0.10 0.44 0.27 0.25 0.02 0.10 0.58 ‐0.13 0.28 1.00
Debt Em. As 0.40 0.58 0.65 0.35 0.20 0.23 0.20 0.13 0.24 0.25 0.37 0.35 0.15 0.02 0.32 0.38 0.53 0.14 1.00
Debt Asia 0.16 0.18 0.24 0.22 0.16 ‐0.04 0.16 0.35 0.31 0.30 0.30 0.45 0.26 0.14 0.45 0.27 0.42 0.19 0.39 1.00
Debt Africa 0.26 0.27 0.39 0.18 0.07 0.14 0.09 0.12 0.21 0.10 0.01 0.41 0.21 0.07 0.21 0.46 0.61 0.15 0.44 0.32 1.00
Credit N. Am. 0.29 ‐0.02 0.21 0.38 0.15 ‐0.01 0.32 0.20 0.02 0.19 0.20 0.12 0.09 0.04 0.37 0.14 0.23 0.25 0.23 0.25 0.03 1.00
Credit LatAm 0.41 0.34 0.21 0.26 0.12 0.04 0.22 0.38 0.35 0.42 0.27 0.48 0.35 0.24 0.35 0.25 0.41 0.30 0.29 0.46 0.28 0.22 1.00
Credit CE. EU 0.42 0.25 0.27 0.28 0.32 0.15 0.21 0.54 0.38 0.72 0.55 0.47 0.36 0.28 0.54 0.14 0.13 0.56 0.25 0.48 0.12 0.17 0.55 1.00
Credit W. EU 0.19 ‐0.03 0.24 0.31 0.19 ‐0.16 0.26 0.27 0.08 0.20 0.30 0.19 0.13 0.15 0.45 0.20 0.25 0.33 0.26 0.45 0.16 0.63 0.30 0.34 1.00
Credit Em. As 0.25 0.54 0.39 0.21 0.10 0.16 0.05 0.22 0.16 0.30 0.29 0.38 0.24 0.00 0.40 0.31 0.33 0.15 0.56 0.51 0.27 0.24 0.45 0.48 0.28 1.00
Credit Asia 0.08 ‐0.03 0.02 ‐0.01 0.00 ‐0.40 ‐0.12 0.23 0.23 0.32 0.24 0.31 0.23 0.25 0.32 0.18 0.17 ‐0.01 0.13 0.37 0.08 0.43 0.35 0.23 0.52 0.37 1.00
Credit Africa 0.11 0.06 0.01 0.15 0.01 ‐0.20 0.12 0.40 0.30 0.35 0.33 0.24 0.37 0.18 0.32 0.11 0.00 0.13 0.03 0.34 ‐0.02 0.24 0.30 0.40 0.36 0.30 0.31 1.00

Source: Rey Jackson Hole (2013)
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Global financial cycle: Conditional correlations of gross
international Inflows with the VIX (1990Q1-2012Q4)

fluctuations in capital inflows, except for FDI inflows. The results are similar with outflows, both for 

the unconditional and for the conditional correlations for the US and Western Europe; they are 

weaker for the other geographical areas.  In contrast, and in agreement with our previous results, 

the same pattern of correlations does not hold for net flows. I do not report these results due to 

space constraints. 

Table 1 (b): Conditional correlations of liability flows with the VIX, quarterly, 1990Q1‐2012Q4.. 

Correlations 

inflows / VIX 
North 
America

Latin 
America 

Central 
Eastern 
Europe 

Western 
Europe 

Emerging 
Asia  Asia  Africa 

               

Equity 
‐0.06 ‐0.31  ‐0.32 ‐0.38 ‐0.08 ‐0.34  ‐0.25

FDI 
0.10 0.35  0.07 0.06 0.08 0.16  0.07

Debt 
‐0.30 ‐0.15  ‐0.36 ‐0.23 ‐0.28 ‐0.06  ‐0.22

Credit 
‐0.29 ‐0.15  ‐0.16 ‐0.24 ‐0.26 0.09  ‐0.14

 

In Table 1(c), I investigate whether fluctuations in the VIX are also associated with changes in credit 

creation and leverage using various measures. We report the conditional correlations controlling 

again for the classic push factors (world growth rate and short term real rate).  Following Forbes 

(2012), I measure leverage as the ratio of private credit by deposit money banks and other financial 

institutions to bank deposits, including demand, time and saving deposits in nonbanks. The precise 

definitions of leverage and domestic credit can be found in Appendix B.   

Table 1(c) offers this striking finding: in all areas of the world, credit growth is negatively linked to 

the VIX. Correlations tend to be the strongest in North America and Western Europe. Leverage and 

leverage growth are also negatively related to the VIX in all the main financial centres (North 

America, Western Europe and Asia), which are the homes of the global banks.  But the correlation is 

in contrast positive for leverage and leverage growth in Latin America, CEE and Africa.   

 

 

 

Table 1 (c): Conditional correlations of credit and leverage measures with the VIX, quarterly data, 

1990‐2012. The conditioning variables are the world real short rate and the world growth rate.  

Source: Rey, Jackson Hole (2013). Conditioning variables are world short term real
rate and world growth rate. The VIX is the Chicago Board Options Exchange Market
Volatility Index. It is a measure of the implied volatility of S&P 500 index options.
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Global financial cycle and volatility
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Global financial cycle: Conditional correlations of credit
and leverage with the VIX (1990Q1-2012Q4)

Correlations 

credit / VIX 
North 
America 

Latin 
America 

Central 
Eastern 
Europe 

Western 
Europe 

Emerging 
Asia  Asia  Africa 

               

Domestic credit 

growth 
‐0.26  ‐0.14 ‐0.14 ‐0.11 ‐0.01 ‐0.30  0.01

Leverage   ‐0.17  0.05 0.30 ‐0.09 ‐0.12 ‐0.25  0.03

Leverage 

growth 
‐0.32  0.06 0.07 ‐0.21 ‐0.06 ‐0.31  0.01

 

 
To sum up, the data show (i) commonality in capital inflows – and outflows – across regions 

and types of assets (except for FDI flows and a subset of Asian and African flows). The 

commonality is particularly strong for credit and portfolio debt inflows (see Figures 1a,b) but 

is absent for net capital flows (Figure 1c); (ii) surges in gross capital flows in period of low 

volatility and decline in flows when the VIX goes up (with the exception of FDI flows); a large 

volatility and pro‐cyclicality of credit flows (see Figure 2 and Tables 1a,b); (iii) increases in 

credit growth around the world in parallel with falls of the VIX (see Table 1c); (iv) increases in 

leverage and leverage growth in all the main financial centres when the VIX is low (see Table 

1c). 

 

As noted in Brunnermeier et al. (2012) and Shin (2012), credit flows grew at a very fast rate in 

the 2003–2007 pre‐crisis period and collapsed during the financial crisis. The pattern of capital 

inflows and outflows follows a global financial cycle which is synchronized with fluctuations in 

world market risk aversion and uncertainty as proxied by the VIX. Furthermore, it appears that 

credit creation in the banking sector and leverage are dancing to the same tune.  

 

II)	The	global	financial	cycle:	The	common	component	in	risky	asset	
prices.	
 

Having established the existence of a global financial cycle for capital inflows and outflows, credit 

growth and leverage, it is natural to study fluctuations in asset prices and to see whether they also 

follow the global financial cycle.  One might think that prices of equities around the world, prices of 

corporate bonds and of commodities reflect to a large extent continent specific, sector specific, 

Source: Rey, Jackson Hole (2013). Conditioning variables are world short term real
rate and world growth rate.
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Global factor in risky asset prices and the VIX
Figure 3: Global factor and VIX.  Source: Miranda‐Agrippino and Rey (2012). 

 

To sum up, we have now established in flow data (across most types of flows and regions, but with 

some exceptions) and in price data (across a sectorally and geographically wide cross‐section of risky 

asset prices) the existence of a global financial cycle. Interestingly, the VIX is a powerful index of the 

global financial cycle, whether for flows or for returns.  Our analysis so far emphasizes striking 

correlations and patterns, but cannot address causality issues.  Low value of the VIX, in particular for 

long periods of time, are associated with a build up of the global financial cycle: more capital inflows 

and outflows, more credit creation, more leverage and higher asset price inflation.  

III)	Capital	flows	and	market	sensitivities	to	the	global	financial	cycle	
 

In this part I attempt to gauge further the importance of the global financial cycle for different asset 

markets (stock prices, house prices) as well as for the leverage of financial intermediaries. Having 

reported the importance of the global cycle for the fluctuations of these variables in the time series 

dimension, I study in more details the factors affecting the cross sectional sensitivities of these 

variables to the global financial cycles.  More precisely, I focus here on the possibility that larger 

Source: Miranda-Agrippino and Rey (2012)
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Monetary policy and the VIX

The VAR results are therefore consistent with the following interpretation. When the Federal Funds 

rate goes down, the VIX falls (after about 5 quarters), European banks’ leverage rises, as do gross 

credit flows (after 12 quarters).  A fall in the VIX leads to an increase in global domestic credit after 4 

quarters.  

Furthermore I find that increased bank leverage and capital flows, as well as credit expansion 

(though for credit it is only marginally significant) are associated with a subsequent fall in the VIX 

index. This is consistent with the following mechanism: as credit and capital flows go up, spreads fall: 

as noted in particular by Adrian and Shin (2010), the quasi‐constancy of risk‐weighted assets in the 

balance sheet of global banks (mostly the banks having large capital market divisions) at times when 

the unweighted volume of assets rises substantially suggests a fall in measured risk during expansion 

times.  When leverage is high and credit is abundant, spreads are compressed and measured risk is 

low. This translates into a decline in the VIX.  There is therefore a positive feedback loop between 

loose monetary policy, fall in the VIX,  rise in credit, capital flows and leverage and further fall in the 

VIX9.   

From Figure 5, I also note that an increase in the VIX has a significant negative effect on GDP (as in 

Bloom (2009)) and on the GDP deflator. As expected, an increase in the FFR rate has a dampening 

effect on prices.  I also note that monetary policy loosens when the VIX goes up (Figure 4b). 

 

Figure 4a: 25 bp increase to the effective federal funds rate. 

 

                                                            
9 This interpretation accords well with the micro studies of Jimenez, Ongena, Peydro and Saurina (2012) on European data 

who finds that banks grants more loans to riskier firms in a low interest rate environment and of Dell’Ariccia, Laeven and 

Suarez (2013) who have similar findings using US data.  

Source: Rey (2013)
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Leverage, credit and the VIX

 

Figure 4b: Responses to a 1% increase in the VIX. 

 

B) Robustness	
 

I check robustness on the pre‐crisis sample 1990‐2007. I also check robustness by dropping some of 

our variables (I drop successively credit, leverage, flows one by one) and by dropping a lag to make 

sure overfitting is not an issue.  Importantly, two studies with a different focus but some related 

results (Bekaert et al. (2012) and Bruno and Shin (2013b), allow us to assess further the robustness 

of some of the findings.   

Bekaert et al. (2012) decompose the VIX index into a component reflecting expected stock market 

volatility and into a variance premium reflecting risk aversion.  They run a structural four variable 

VAR with a business cycle indicator, the two components of the VIX and the US short‐term real rate 

(defined as the Fed Funds end‐of‐month target rate minus the CPI annual inflation rate) as their 

benchmark. They find that a loose monetary policy reduces risk aversion and uncertainty; and that 

periods of high VIX are followed by looser monetary policy. They provide numerous robustness 

checks, in particular with respect to the measurement of monetary policy shocks and by comparing 

results on the pre‐crisis sample and the whole sample. Their findings are compatible with my results 

showing an increase in the VIX following a tightening in the FFR and a loosening of monetary policy 

after a VIX increase (see Figure 4a,b). 

Source: Rey (2013)
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Mundell’s trilemma becomes a dilemma

• Rey (2013 Jackson Hole paper) describes a global financial
(credit) cycle.

• Gross capital flows, leverage, credit creation and risky asset
prices tend to comove around the globe

• This comovement is correlated with indices of volatility (VIX)

• US monetary policy is an important determinant of the
volatility of the VIX

• cross border flows and leverage of global institutions transmit
monetary conditions globally, even under floating exchange
rate regimes

• Mundellian trilemma becomes a dilemma: flexible exchange
rate do not guarantee monetary independance when capital is
freely mobile. Credit conditions of the centre country are
transmitted around the world.
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Mundell’s trilemma becomes a dilemma

• Policy options include:

• macroprudential policies to control credit growth (main source
of financial crises)

• capital controls if necessary

• global limit on leverage of financial intermediaries.
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Shortage of safe assets and new Triffin dilemma

• Great Convergence

• rapid growth in EMEs

• adverse demographic trends and exhaustion of fiscal space in
advanced countries

• Modern version of Triffin (1960) dilemma (Gourinchas, Farhi
and Rey (2011)):

• Triffin dilemma arises when increasing demand for a reserve
asset strains the ability of the issuer to supply sufficient
amounts while still credibly guaranteeing the asset’s value in
terms of an acceptable numeraire

• Fiscal capacity of the dollar is not unlimited

• Backing of the Dollar reserve assets becomes gradually smaller
in a larger world
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Share of countries in world GDP 1870-2050
Share of Selected Countries in World GDP, 1870-2050

may become less able to back it up if it does. The benign-neglect stance of US
authorities concerning the value of the dollar could be reconsidered once the US is no
longer a price-maker, increasing the risk of ‘currency wars’. In a nutshell, the US might
no longer be powerful enough, or determined enough, to play the role of a ‘benevolent
hegemon’. Conversely, the lack of monetary autonomy in emerging countries will
increasingly put macroeconomic and financial stability at risk in these countries, as
exemplified recently in China. Finally, the rising size of China will de facto increase the
size of the dollar bloc in the global economy, reducing the scope for exchange-rate led
balance-of-payment adjustments. We come back to these issues in section 5. What is
important to note here is that the deep transformation of the global economy will exert
market pressure for a transformation of the IMS.

Figure 2: Percentage shares of selected countries and areas in world GDP, 1870-
2050 (at 2005 exchange rates)

Sources: Angus Maddison’s historical statistics and CEPII projections. Notes: * Australia (up to 1900), New Zealand (up
to 1939), India (up to 1946). Canada is not included as it was already granted significant autonomy in 1867. Euro area
(9): Austria, Belgium, Germany, Spain, Finland, France, Italy, the Netherlands, Portugal. Since data for some small
economies are not available for some earlier years before 1980, the world total suffers from compositional changes.
However, since the share of these countries is small, the bias in shares before 1980 is also small.
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A Multipolar International Monetary System

• Eventual Emergence of a Multipolar World, with Euro (?) and
Renminbi as prime global candidates

• Is a multipolar world more or less stable?

• Avoid Triffin dilemma: expansion in global supply of reserve
assets

• Near perfect substitution: large capital flows have only
minimal impact on currency rates

• but possibility of self-fulfilling crises
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What Reform for the International Monetary System?

1 Develop alternatives to US Treasuries as the dominant reserve
asset, accelerating the transition to a multipolar system.

• the issuance of mutually guaranteed European bonds
• opening of the Chinese capital account, convertibility of the

yuan, and development of a yuan bond market

2 Make permanent the temporary bilateral swap agreements
that were put in place between central banks during the crisis.
Introduce a star-shaped structure.

3 Strengthen and expand International Monetary Fund facilities.
Simultaneously, expand the IMFs existing financing
mechanisms and allow the IMF to borrow directly on the
markets.

4 Establish a foreign exchange reserve pooling mechanism with
the IMF that will provide participating countries with more
liquidity and, incidentally, allow reserves to be recycled in the
financing of productive investments.
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Thank you!

• And if you want to read more: http://www.helenerey.eu
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