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Summary

The asset allocation decisions of investors are at the core of financial flows between markets, curren-
cies, and countries. This chapter aims to identify the fundamental drivers for these decisions  
and determine whether their influence has been altered by the global financial crisis and the subse-
quent low interest rate environment in advanced economies. In particular, the chapter investigates  

whether changes in investor behavior pose downside risks for global financial stability.
To set the stage, the longer-term developments in global asset allocation show three main trends: (i) a 

gradual broadening of the distribution of assets across countries, implying a globalization of portfolios with a 
slowly declining home bias; (ii) a long-term decline in the share of assets held by pension funds and insurance 
companies in favor of asset management by investment companies; and (iii) the increasing importance of the 
official sector in global asset allocation through sovereign wealth funds and managers of international reserves.

The analysis shows that private asset allocation is driven most strongly by positive growth prospects and 
falling risks in the recipient countries, while interest rate differentials between countries play a lesser role. The 
analysis does not, however, imply that capital flows in general do not respond to interest rate differentials, 
since other components, including investment flows of short-term leveraged investors (such as those from 
the carry trade)—which this chapter does not examine—might still be affected by changes in interest rates. 

Beyond these longer-term trends and investment drivers, the empirical results and survey responses 
indicate that asset allocation strategies of private and official institutional investors have changed since the 
onset of the global financial crisis. Most importantly, investors are more risk conscious, including regarding 
the risks associated with liquidity and sovereign credit. Also, the structural trend of investing in emerging 
market assets has accelerated following the crisis; and with many first-time investors taking advantage of the 
relatively better economic performance of these countries, the risk of a reversal cannot be discounted if fun-
damentals (such as growth prospects or country or global risk) change. For larger shocks, the impact of such 
reversals could be of the same magnitude as the pullback in flows experienced during the financial crisis.

In touching on the potential effect of regulation on the asset allocation of institutional investors, the  
chapter suggests that initiatives like Solvency II for European insurance companies may push these  
institutions away from their traditional role of taking on longer-term risky assets, potentially dampening  
the positive impact of one class of “deep pocket” investors. 

Regarding sovereign wealth funds and reserves management, the chapter suggests that sover-
eign asset allocation may provide a counterweight for changing private sector behavior. As height-
ened risk  awareness and regulatory initiatives push private investors to hold “safer” assets, sovereign 
asset managers may take on some of the longer-term risks that private investors now avoid.
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This chapter aims to describe recent 
changes in the global asset allocation of 
long-term investors, explain the driv-
ers of those changes, offer an assessment 

of the associated risks that may be building up in 
the context of the current extraordinary economic 
and policy environment, and investigate their more 
lasting implications. In particular, it will explore 
to what extent the persistence of low interest rates 
in advanced economies has fundamentally altered 
global asset allocation and associated investment 
decisions of long-term unleveraged investors and 
whether any changes in behavior of those investors 
hold downside risks for global financial stability. 

In this context, the chapter will focus on the fol-
lowing questions:
• What are the trends in global asset allocation in 

the past decade, and what are their determinants? 
Do trends and determinants differ by country or 
region?

• Have the financial crisis, the sovereign debt crisis 
in Europe, and low interest rates in advanced 
economies fundamentally altered investment deci-
sions, perhaps pressing long-term investors toward 
riskier investments to augment their poor returns 
in advanced economies? Are there growing risks 
for a reversal of investment flows to emerging 
economies, and if so, how would that affect capi-
tal flows? In the longer term, is financial stability 
compromised as a result of these developments?
The chapter takes as its point of departure the 

asset allocation decision of the individual investor. 
This sets it apart from much of the existing litera-
ture, which focuses on investment flows from the 
macroeconomic point of view, and derives most of 
its analysis from balance of payments flow data.1 
In this chapter’s more integrated view, changes in 
asset allocation over time are the fundamental driver 
of financial flows into and out of markets, curren-
cies, and countries. We focus on unleveraged (real 
money) investors, including individuals, public and 

1See, for example, Forbes and Warnock, 2011; and IMF, 2011b 
and 2011c.

private pension funds, insurance companies, and 
managers of sovereign wealth, which together are a 
sizable source of underlying capital flows.

An extensive literature links asset allocation to 
an investor’s objectives and the risk and return 
characteristics of individual assets (Annex 2.1). It is 
assumed that investors behave predictably when such 
characteristics change: when the return of an asset 
increases without changes in its riskiness, investors 
are expected to want to hold more of that asset. Sim-
ilarly, when an asset is seen as more risky (because its 
return is more variable, for example, or the risk of 
default increases) without offering a higher return, 
investors would want to hold less of it.

The financial crisis has raised the possibility that 
some of the parameters in these relationships—or 
even investors’ objectives themselves—have changed. 
Anecdotal evidence abounds, and can sometimes seem 
contradictory. For example, investors, spooked by 
the financial turmoil, are said to have become much 
more sensitized to risk, including to “tail events,” 
that is, events with a small probability but with large 
(adverse) effects, and are seeking to protect themselves 
against associated potential losses. Similarly, after 
disruptions in some markets during the height of the 
financial turmoil, investors are more focused on mar-
ket liquidity, which is the ease with which an asset can 
be sold. These structural changes interact with cyclical 
factors: despite increased sensitivity to risk, persistent 
low interest rates may push some investors (especially 
those with the need to earn a certain minimum return 
to match expected payouts on their liabilities) to take 
on additional risk in alternative assets and in smaller, 
potentially less liquid markets to increase returns on 
their assets.

The question from the perspective of financial 
stability is whether any such changes in investor 
behavior, especially by real-money investors, could be 
making financial institutions, markets, or economies 
more vulnerable to unexpected shocks. Such vulner-
abilities could result in (i) unexpected large losses for 
institutional investors (if pension funds and insur-
ance companies take additional risk on their balance 
sheets), (ii) the risk of disruptions in financial markets 
(if the demand for assets suddenly changes, thereby 
affecting prices and market liquidity), or (iii) the 
risk of economic disruption (if there are large capital 
flows in or out of countries). These disruptions might 

Note: This chapter was written by S. Erik Oppers (team 
leader), Ruchir Agarwal, Serkan Arslanalp, Ken Chikada, Pascal 
Farahmand, Gregorio Impavido, Peter Lindner, Yinqiu Lu, Tao 
Sun, and Han van der Hoorn. Research support was provided by 
Yoon Sook Kim.
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be especially acute in less liquid emerging markets. 
Awareness of such potential outcomes is important for 
investors so they can adequately protect themselves, as 
well as for policymakers so they can establish mea-
sures to reduce threats to financial stability.

This chapter looks at these issues in detail, using 
available public and private data, the views of inves-
tors and other market participants, and the results of 
a recent survey conducted by the IMF (Annex 2.2). 
First, the chapter uses these data sources to look at the 
two broad categories of investors—private and official 
holders—focusing on long-term trends from a data-
base of $60 trillion in institutional investments. It also 
looks at developments in sovereign asset allocation, 
which covers some $14 trillion in assets. That segment 
has been growing rapidly in size—and therefore in 
importance for the overall assessment of implications 
for financial stability. A detailed database of a subset 
of equity and bond funds is then used to investigate 
the fundamental determinants of global asset alloca-
tion by private investors, such as economic growth, 
interest rates, and measures of risk. The chapter also 
looks at evidence of a shift in investor behavior since 
the crisis. It then uses the results of the econometric 
estimates for a “stress test” of investment flows across 
countries, estimating the effects of large changes 
in underlying factors on asset allocation flows. The 
chapter ends with implications of our findings for 
investors and policymakers. 

Longer-term trends in Global asset allocation 
Stylized Facts on private Sector Institutional 
Investment

Existing aggregated data do not provide a compre-
hensive view of asset allocation on a truly global scale, 
but a dataset from the OECD is useful for analysis 
of the longer-term trends in the global allocations 
flowing from advanced economies.2 The OECD data 
cover consistent data for assets under management 
by institutional investors domiciled in 17 OECD 
countries.3 They show that after strong growth in 
the second half of the 1990s and stagnation in the 
early 2000s, assets almost doubled between 2002 
and 2007, to $63 trillion (Table 2.1 and Figure 2.1). 
During the financial crisis, they declined to about $53 

2National flow-of-funds data are useful, but higher-frequency 
data are available for only a few jurisdictions, and methodologies 
are not fully consistent. The OECD publishes a consistent set 
covering its membership (OECD Annual Statistics on Institu-
tional Investors’ Assets), based mostly on flow-of-funds data. The 
frequency is only annual, and the data are often published with a 
delay due to the necessary consistency checks and manipulations. 
Also, the OECD set covers only investment flows originating 
in OECD countries and does not show the destination of these 
flows. Private databases covering mutual fund investments at 
much higher frequency are useful for statistical analysis (see the 
section below on Determinants of Private Asset Allocation), but 
the series are of limited length, and their coverage may change 
over time as individual funds are added to the database.

3See note to Table 2.1 for a list.

table 2.1. assets under Management by Institutional Investors 
1995 2000 2005 2006 2007 2008 2009

(In trillions of U.S. dollars)
Institutional Investors 21.9 33.5 49.0 56.6 62.8 52.5 60.3
Investment funds1 6.3 12.1 18.2 21.5 24.9 20.6 24.0
Insurance companies 8.0 10.4 16.3 18.1 19.9 18.3 20.0
Autonomous pension funds 7.2 10.8 14.3 16.5 17.7 13.3 15.9
Other institutional investors 0.5 0.5 0.5 0.6 0.7 0.6 0.7

(In percent of GDP)
Institutional Investors 103.0 147.6 162.0 178.1 181.7 143.3 173.7
Investment funds1 29.8 53.4 60.3 67.8 72.1 56.3 69.2
Insurance companies 37.7 45.6 53.9 57.1 57.5 50.0 57.7
Autonomous pension funds 33.8 47.4 47.3 51.8 51.2 36.3 45.9
Other institutional investors 2.5 2.2 1.6 1.9 1.9 1.6 2.0

sources: oecd; and ImF staff estimates.
note: data based on the following 17 oecd countries: australia, austria, Belgium, canada, denmark, Finland, France, germany, greece, Japan, Luxembourg, the nether-

lands, norway, spain, Turkey, the United Kingdom, and the United states. The data may reflect some double-counting of assets, such as those owned by defined contribution 
pension funds and managed by investment companies. 

1Investment funds include closed-end and managed investment companies, mutual funds, and unit investment trusts.
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trillion at end-2008 before rebounding to $60 tril-
lion at end-2009 (compared with $72 trillion in total 
bank assets).4 As a share of GDP, total assets under 
management rose some 75 percentage points, to over 
180 percent of GDP, between 1995 and 2007. They 
fell to 143 percent of GDP by end-2008, with the 
largest relative drop in assets for pension funds (which 
have the largest share of assets in equities).

Investors domiciled in the United States still 
account for almost half of all assets under manage-
ment in the 17 OECD countries, although their share 
is declining (Figure 2.2). The most marked change 
among countries with large investment holdings has 
been a large drop in the share of Japanese investors. 
Also, asset concentration has declined, with invest-
ments domiciled in the five countries with the largest 
holdings declining from about 90 percent of total 
assets in 1995 to about 80 percent in 2009.

The share of assets under management by type 
of institutional investor has changed considerably 
over the 1995–2009 period (Figure 2.3). During 
that time, the share of pension funds and insurance 
companies declined markedly, while investment 
funds saw their share increase from 29 percent to 40 
percent of total assets under management. This is 
likely due in part to the long-run shift from (gener-
ally corporate) defined benefit to (generally individ-
ual) defined contribution pension systems (especially 
in the United States). Assets in defined contribution 
plans are increasingly managed by investment funds.

By asset class, the value of securities other than 
shares (mostly bonds) has risen fairly steadily, while 
the value of equities has fluctuated more strongly 
(see Figure 2.1). Equity price declines dominated the 
decline in the total value of assets under manage-
ment between 1999 and 2001 and again in 2008. 
Over the full 1995–2009 period, the proportion of 
shares and other equities rose to more than two-
fifths, and the proportion of loans declined. 

The asset allocation of institutional investors dif-
fers markedly by country (Figure 2.4). U.S. investors 
hold about equal shares of equities and bonds, while 
investors in France hold a majority of assets in bonds 

4The OECD dataset does not indicate the effect of valuation 
changes, but national flow-of-funds data from the G-4 suggest 
that most of the decline in total assets under management during 
the crisis was due to valuation changes (especially in equities).
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Figure 2.1. Asset Allocation of Institutional Investors
(In trillions of U.S. dollars)
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investors in 17 OECD countries (see Table 2.1 for list). Percentages may not 
sum to 100 due to rounding.

Figure 2.2. Assets of Institutional Investors by Country
(In percent of total assets under management)
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Institutional Investor
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and those in Germany hold almost one-third of their 
assets in currency and deposits. Although the shares 
by asset class have changed over the past decade and 
a half, the main stylized facts by country remain 
mostly intact. 

The diversity in asset allocation across countries 
reflects in part differing investment structures, 
but not differences in holdings by type of inves-
tor, which are similar across countries (Figure 2.5). 
For example, in France, savings for retirement are 
concentrated in insurance products, and insurance 
companies globally tend to invest heavily in fixed 
income securities. In contrast, autonomous pen-
sion funds hold more than one-third of institutional 
assets in the United States, and they generally invest 
more heavily in equities.

Stylized Facts on Official Sector Investment Vehicles

While the overwhelming majority of financial assets 
is owned and managed by private investors, sovereign 
investors have grown to become important players in 
international capital markets. Sovereign wealth funds 
(SWFs) hold some $4.7 trillion in assets (SWF Insti-
tute, 2011; see Table 2.2 for a selection of SWFs), 
while international foreign exchange reserves amount 
to $10 trillion (Figure 2.6).5 Taken together, the value 
of assets in SWFs and foreign exchange reserves is 
equal to about one-fourth of the assets under manage-
ment of private institutional investors.

The asset allocation of SWFs varies widely 
depending on their specific objectives. A typical clas-
sification of SWFs by objective includes fiscal stabili-
zation funds, national savings funds, pension reserve 
funds, and reserve investment corporations (IMF, 
2007; see also Table 2.23 in Annex 2.3). Equities 
constitute a significant proportion of the holdings in 
national savings funds, pension reserve funds, and 
reserve investment corporations, and those SWFs are 
likely to have investment objectives similar to private 
investors. Stabilization funds tend to avoid riskier 
assets and focus instead on fixed income and cash. 
Still, specific factors—including the age of the SWF, 
its investment horizon, its funding source, and vary-

5Using the IMF’s definition of foreign exchange reserves and 
sovereign wealth funds; see Annex 2.3.
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ing expectations of the relative performance of asset 
classes—lead to differences in asset allocations even 
among SWFs with similar objectives (Figure 2.7). 

International reserves are held for monetary policy 
and balance of payments purposes, and therefore 
reserve managers typically have a much more conser-
vative asset allocation strategy than do SWF manag-
ers (Box 2.1). The objectives of reserve managers 
are traditionally safety, liquidity, and return, in that 
order (IMF, 2001a). The requirement that reserves 
be available at short notice and at low cost to meet 
balance of payments needs and financial stability 
objectives leads to an allocation that is traditionally 
dominated by short-term government bonds issued 
by only a few countries.

However, global foreign exchange reserve hold-
ings (excluding gold) have grown so fast in recent 
years that their size for many countries now exceeds 
that needed for balance of payments and monetary 
purposes. After having expanded almost fourfold 
between 2000 and 2008, reserve levels declined 
briefly during the global financial crisis and then 
rebounded quickly. Today, reserve levels in several 
emerging and developing economies well exceed lev-
els traditionally considered adequate (IMF, 2011a). 

Therefore, an increasing share of reserves could 
be available for potential investment in less liquid 
and longer-term risk assets. A new IMF estimate 
puts core reserves needed for balance of payments 
purposes in emerging market economies at $3.0–
$4.4 trillion, leaving $1.0–$2.3 trillion potentially 
available to be invested beyond the traditional man-
date of reserve managers, in a manner more like that 
of SWFs.6 Some central banks have facilitated this 
distinction by splitting their reserves into a “liquidity 
tranche” and an “investment tranche,” with the latter 
aiming to generate a higher return over the long run 
(Borio and others, 2008). To date, taken together, 
however, these investment tranches are still small, 
and government bonds remain the dominant asset 
class in reserves.

Overall, the above analysis of private and public 
long-term investors suggests the following longer-

6This metric for reserve adequacy is developed in IMF (2011a); 
the suggested adequacy range is 100–150 percent of the metric 
based on 2009 data, leading to the ranges given here.
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Figure 2.5. Assets under Management by Type of 
Institutional Investor and Selected Country, 2009
(In percent)

0

2

4

6

8

10

12

2001 03 05 07 09 11

Emerging and developing economies

Advanced economies

Source: IMF, International Financial Statistics.

Figure 2.6. Foreign Exchange Reserves, Excluding Gold
(In trillions of U.S. dollars)



G LO B A L F I N A N C I A L S TA B I L I T Y R E P O RT

8 International	Monetary	Fund | September 2011

term trends in asset allocation: (i) global assets are 
being more widely distributed across countries; 
(ii) in relative terms, assets are being moved from 
pension funds and insurance companies in favor of 
management by investment companies; and (iii) the 
official sector is becoming increasingly important in 
global asset allocation through SWFs and manag-

ers of international reserves. These trends will be 
explored in more detail in the sections below.

Determinants of private asset allocation
the role of private asset Managers

Private asset managers play a key role in global 
asset allocation. The real-money managers on 
which this chapter places its focus (as distinct from 
managers of leveraged money, such as hedge funds 
and carry traders) include private wealth managers, 
mutual fund managers, insurance fund managers, 
and pension fund managers. They manage insti-
tutional money (such as from pension funds and 
insurance companies) as well as retail funds and 
private wealth. They allocate investments to equities, 
fixed income instruments, and a host of alternative 
investment classes, such as real estate, commodities, 
and hedge funds.7 

Private fund managers provide a range of services 
for their real-money investing clients. Beyond offer-
ing a range of investment funds with predefined 
mandates, their services may include: (i) advice to 
inform clients’ own investment decisions; (ii) fulfill-
ing a broad individual investment mandate for large 

7Hedge funds are not covered in our investigation directly as 
asset managers, although they are considered as an “investment 
class” for private asset managers.

table 2.2. assets of Selected Sovereign Wealth Funds 
(In billions of U.S. dollars)   

Country    Sovereign Wealth Fund End-2007 End-2010
Australia The Future Fund 44.9 70.3
Canada Alberta Heritage Savings Trust Fund 16.7 15.5
Chile Economic and Social Stabilization Fund 14.0 12.7
Chile Pension Reserve Fund 1.5 3.8
China China Investment Corporation 200.0 409.6
Ireland National Pensions Reserve Fund 31.1 30.3
Korea Korea Investment Corporation 15.5 37.6
New Zealand New Zealand Superannuation Fund 10.7 14.0
Norway Government Pension Fund-Global 373.1 525.1
Singapore Temasek 134.1 153.0
Timor-Leste Petroleum Fund of Timor-Leste 2.1 6.9
Trinidad and Tobago Heritage and Stabilization Fund 1.8 4.0
United States Alaska Permanent Fund 39.4 38.8

sources: sovereign wealth fund websites; and ImF staff calculations. 

note: australia (January 31, 2008, excluding Telstra); china (september 29, 2007); singapore (march 31, 2008 and march 31, 2011); and Trinidad and Tobago (september 
30, 2007 and september 30, 2010).
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Available data are used to investigate to what 
extent reserve managers respond to market-based 
incentives when deciding on the currency composi-
tion of international reserves.

The objectives of reserve managers are typically 
different from those of other investors because 
reserves are explicitly held for balance of pay-
ments or monetary policy purposes. The asset 
allocation and management of reserves are tra-
ditionally driven by safety, liquidity, and return, 
in that order (IMF, 2001a). Further, trade links 
and the composition of foreign debt may influ-
ence currency preferences of international reserve 
managers.

Despite these differences in their behavior 
relative to other investors, reserve managers 
could nevertheless respond to some of the same 
incentives that motivate private investors, such 
as investment returns and measures of risk. For 
example, in principle, reserve managers can hold 
their assets in any of several reserve currencies 
that have deep and liquid exchange markets and 
that can quickly be converted into a different 
currency if necessary. Given the dominance of 

short-term government bonds in reserve manag-
ers’ portfolios, short-term interest rate differen-
tials between major reserve currency countries 
could therefore affect their asset allocation. 

Considering that the currency composition of 
reserves is equivalent to their country destina-
tion, the question of whether reserve managers 
allocate assets on the same basis as their private 
sector counterparts can be examined using the 
IMF’s Currency Composition of Official Foreign 
Exchange Reserves (COFER) database. The 
database contains country-level data on currency 
composition from the 1960s to the present. The 
COFER information is submitted by IMF mem-
ber countries on a confidential and voluntary 
basis; at present, the database covers 56 percent 
of total world foreign reserves. The COFER data 
show that, in the aggregate, the currency compo-
sition of reserves changed with the introduction 
of the euro but has been fairly stable in recent 
years despite large swings in exchange rates (see 
figure).

The investigation here uses quarterly data 
from 1999 to 2010 for 102 countries. The data 
include a number of the variables used in the 
main text for the analysis of private mutual 
fund data; they also include variables to measure 
the conventional objectives of reserve manag-
ers, including debt-to-GDP ratios and export 
and import propensities. The four dependent 
variables used here are the shares of total reserves 
allocated to the four major reserve currencies—
the U.S. dollar, the euro, the pound sterling, and 
the Japanese yen—which constitute more than 
90 percent of total reserve holdings for most of 
the countries in our sample. 

The analysis produced the following key 
results:
• Reserve managers appear to respond to U.S. 

interest rates: increases in the U.S. dollar interest 
rate are associated with a rebalancing away from 
the euro and toward the dollar (first row of the 
table).

• An increase in the volatility of the euro/dol-
lar exchange rate tends to favor the dollar as a 
reserve currency at the expense of the euro. 

Box 2.1. asset allocation of reserve Managers
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Source: IMF, Currency Composition of O�cial Foreign Exchange Reserves 
database.

Note: The  gure displays allocated reserves only. Over the observation 
period, unallocated reserves have roughly doubled as a share of total 
reserves, from 23 percent in early 1999 to nearly 45 percent at end-2010.

Currency Composition of O�cial Foreign Exchange 
Reserves
(In percent)

Note: Prepared by Ruchir Agarwal. Research assistance 
was provided by Michael Kamya.
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investors; and (iii) providing “stock picking” services 
within a more narrowly defined mandate. Thus, 
their approach to asset allocation ranges from the 
strategic, or long term, to the tactical, or short term. 

Many other institutional investors (includ-
ing those that determine their own strategic asset 
allocation) use private asset managers to manage all 
or part of their portfolio. Consequently, the assets 
under management of private asset managers include 
a substantial share of those from pension funds and 
insurance companies and a small but growing pro-
portion of sovereign assets (Table 2.3).

• The shares of the other two main reserve curren-
cies, the pound and the yen, appear to be unaf-
fected by interest rates or exchange rate volatility. 

• Economic growth differentials (which are found 
to be important for private asset allocation) 
appear not to be important for the currency 
composition of international reserves.

• At the start of the global financial crisis (summer 
of 2007), there was a drop in the share of the 
U.S. dollar in international reserves that was not 
related to the other explanatory variables in the 
regression.

Box 2.1 (continued)

regression results for the currency composition of reserves
 U.S. Dollar Share Euro Share Pound Sterling Share Yen Share

U.S. policy rate  0.0048***  -0.0029**  -0.0008  0.0003
Euro policy rate  -0.0016  0.0026  -0.0003  -0.0011
U.K. policy rate  -0.0036  0.0018  0.0011  0.0009
Japan policy rate  0.0146  -0.0112  -0.0015  0.0014

Euro-U.S. exchange rate volatility  0.0109***  -0.0061**  -0.0008  0.0009
U.K.-U.S. exchange rate volatility  -0.0058  0.0015  0.0016  0.0002
Japan-U.S. exchange rate volatility  0.0020  -0.0002  -0.0008  0.0007

U.S. GDP forecasts  -0.0006  -0.0012  0.0001  0.0003
Euro GDP forecasts  0.0010  -0.0029  0.0002  -0.0002
U.K. GDP forecasts  -0.0012  0.0021  0.0007  0.0001
Japan GDP forecasts  0.0011  -0.0002  -0.0003  0.0002

Crisis dummy 1  -0.0158**  0.0013  0.0031  0.0029
Crisis dummy 2  -0.0046  -0.0012  -0.0003  0.0043**

sources: ImF, currency composition of official Foreign exchange reserves (coFer) database; consensus economics; and ImF staff estimates.

note: The table presents results of a system of regression equations estimated using seemingly unrelated regressions. The dependent variables are shares of for-
eign reserves allocated to the four major reserve currencies. The omitted category is “other” currencies, and the shares of the five categories add up to 1. data for the 
dependent variable are from the coFer statistical database, quarterly from 1999 to 2010 for 102 countries. The policy rate variables measure the short-term policy 
rate for the four major currencies. The exchange rate volatility is computed as the exchange rate volatility of each country (with the U.s. dollar as base currency) over 
a rolling period of one year. gdP forecasts are mean forecasts of one-year gdP growth acquired from consensus economics. crisis dummy 1 represents the period 
June 2007–august 2008 (global credit crunch). crisis dummy 2 represents the period starting in september 2008 (Lehman Brothers bankruptcy). The regression 
also controls for total government debt-to-gdP ratio, real gdP per capita, import share of gdP, export share of gdP, and foreign exchange regimes. ***, ** , and * 
denote statistical significance at the 1 percent, 5 percent, and 10 percent levels of confidence, respectively, based on robust standard errors.

table 2.3. asset Managers’ assets under Management: 
Origin of Funds
(In percent)
 2006 2008 2010
Pension funds 24.6 26.2 25.8
Endowments 2.4 2.4 2.4
Insurance companies 15.5 17.2 18.0
Sovereigns 0.9 1.2 1.5
Retail 36.2 32.9 33.0
Exchange traded funds 0.2 0.1 0.4
Banks 2.9 2.7 2.7
Unspecified 17.3 17.2 16.3

source: ImF survey on global asset allocation.

note: Figures are averages of 52 respondents.
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Factors Determining private asset allocation

What determines the longer-term trends in asset 
allocation revealed by the OECD data, particularly 
their geographical destination? The OECD data-
set itself is less useful for answering that question 
because of its annual frequency, slower updates, 
smaller set of origin countries, and lack of informa-
tion on the destination country for investments. 
For our empirical investigation, we use a dataset 
compiled by Emerging Portfolio Fund Research 
(EPFR). EPFR provides global fund flows and asset 
allocation data from some 20,000 equity funds and 
10,000 bond funds with $14 trillion in total assets. 
The investors are a mix of retail and institutional 
investors; EPFR estimates that 70 percent of assets 
are institutional, mainly from pension funds and 
insurance companies. It covers funds registered in 
most major developed market jurisdictions and off-
shore domiciles. EPFR samples a subset of funds to 
give insights into the destination countries for equity 
and bond investments. Data at a monthly frequency 
are used below, covering the period from January 
2005 to May 2011. EPFR has widened its cover-
age of fund flows over time, which may raise data 
consistency issues; the period of study was chosen to 
minimize these concerns.

Using the EPFR data, this section addresses the 
following questions: (i) What global and domestic 
factors have driven the asset allocation of interna-
tional bond and equity fund investors? and (ii) Has 
their investment behavior changed fundamentally 
after the global financial crisis? To capture the truly 
global picture, a panel regression is estimated cover-
ing 50 advanced and emerging market economies 
for which we have complete and consistent data. The 
regressions are run separately for equity funds and 
bond funds, and are estimated for the whole sample 
and for five geographic groupings separately.8 

8The regressions are run on flow data, since the stock data 
are generally nonstationary. The dependent variables are defined 
for each country as the valuation-adjusted flows into equity and 
bond funds in the country, divided by the stock at the beginning 
of the month. All variables are used at a monthly frequency. For 
variables of higher frequency, the end-of-month value is used. 
All regressions include country fixed effects to account for any 
country-specific factors not identified by the other explanatory 
variables. Dropping country fixed effects does not alter the signs 
or statistical significance of the results.

On the basis of theoretical underpinnings (Annex 
2.4), the following factors are used in the regression 
analysis to explain global asset allocation. 
• Return factors: (i) policy rate differentials of 

countries relative to the simple G-4 average; and 
(ii) the one-year-ahead GDP growth forecast from 
Consensus Economics. 

• Volatility factors: these represent the variance 
of returns as measured by (i) the volatility of 
host country expected inflation; (ii) the volatil-
ity of GDP growth; and (iii) the volatility of the 
exchange rate. 

• Risk tolerance: perceptions of risk are (i) coun-
try risk, as proxied by the measure of country 
risk compiled by the International Country Risk 
Group; and (ii) global risk, as proxied by the Chi-
cago Board Options Exchange Market Volatility 
Index (VIX). 

• Other variables of interest: (i) an IMF measure of 
capital controls (both on inflows and outflows);9 
(ii) the covariance between country returns and 
world portfolio returns (to capture the diversifica-
tion effect); (iii) the covariance between country 
returns and changes in world portfolio returns (to 
capture intertemporal hedging demand); and (iv) 
dummies to account for any structural changes in 
investor behavior that may have occurred after the 
global financial crisis.10 
The analysis yields the following main results 

about the drivers of flows into equity and bond 
funds (Table 2.4): 
• Interest rate differentials in most cases have no 

statistically significant effect on flows into equity 
and bond funds. These results are generally invari-
ant to using policy rate differentials relative to the 
G-4 (as used in the baseline regression), nominal 
policy rates, nominal or real long-term interest 
rates (for countries where long-term rates are 
available), nominal or real long-term interest rate 

9The model employs a six-month lagged capital control mea-
sure, for two reasons. First, capital control measures are expected 
to take effect with a time lag. Second, large flows could in fact 
prompt the imposition of capital controls, forcing an opposite 
(positive) sign in the regression; the lagged capital control variable 
addresses this concern of reverse causality. 

10Two crisis dummies are included, one for the period between 
June 2007 and August 2008 (global credit crunch) and one for the 
period starting in September 2008 (Lehman Brothers bankruptcy).
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differentials relative to the G-4, and lagged policy 
rate differentials.11 The implications of this find-
ing are discussed further below. 

• Improving GDP growth prospects in general 
positively affect flows. Globally, an increase in 

11Because policymakers may use policy rates to dampen 
undesirable capital flows (which may partly flow into bond and 
equity investments), the regression may suffer from an “endo-
geneity” problem. To get around this issue, a regression was run 
with lagged policy rate differentials. Expected changes in foreign 
exchange rates (proxied by the forward less the spot rate) are not 
included in the regression because any expected change would be 
captured by the interest rate differential through covered interest 
parity. 

the forecast GDP growth rate in the investment 
destination country leads to an increase in bond 
and equity investments. GDP growth is important 
for equity investors because higher GDP would 
lead to higher corporate earnings growth, making 
equities more attractive. It could also affect bond 
investors if higher GDP growth reduces credit 
risk, making bond investments more attractive.

• A rise in country risk generally reduces flows. The 
regression analysis confirms that, in many cases, 
an increase in country risk in emerging markets 
reduces their attractiveness for equity and bond 
investors. The effect is not statistically significant 

table 2.4. Summary of panel regression results on equity and Bond Flows

Hypothesized 
Signs World Asia Latin America

Europe, Middle 
East, and Africa G-7 Countries

Non-G-7 
Advanced 
Countries

Equities Bonds Equities Bonds Equities Bonds Equities Bonds Equities Bonds Equities Bonds Equities Bonds
expected return indicators (first moment)
Policy rate differential (host-G-4 average) -/+ +  - - - ** -  - - + - *** + - + *** +
GDP growth forecast + + + *** + *** + ** + + ** + *** + ** + *** + ** + *** + *** + ***

Volatility indicators (second moment)
Inflation volatility  -  - - - ** - ** - ** + + + - * - * - ** - ** - **
GDP growth volatility - - - *** - *** - *** - *** - *** - *** - *** - *** + - *** - *** - ***
Exchange rate volatility - - - *** - *** - ** - *** - - - *** - *** - *** - ** - *** - ***

covariance indicators
Return covariance (cross-country) - - - - *** + - *** + *** - *** - *** - *** + - *** + - ***
Return covariance (intertemporal) - - - + + + *** - *** - *** + * + - * + - *** - 

risk indicators
Country risk - - - * - *** - ** - *** - - - - *** - - - + 
VIX Index - - - *** - *** - *** - *** - *** - *** - *** - *** - *** - *** - *** - ***

control variables
Capital control index - - - - *** - *** - + + ** + - - * - *** - - ***
Crisis dummy 1 -/+ -/+ - *** - *** - ** - *** + - *** - *** - *** - *** - *** - *** - ***
Crisis dummy 2 -/+ -/+ - * - *** + - *** + *** - *** - - *** - *** - - *** - **

source: ImF staff estimates.

note: This table summarizes the results of the panel regression on equity and bond flows. +/- indicate the sign of estimated coefficients. ***, **, and * denote statistical significance 
at the 1 percent, 5 percent, and 10 percent levels of confidence based on robust standard errors. coefficients that are statistically significant and have signs different than expected are in 
red. dependent variables are monthly equity and bond flows as a proportion of assets dedicated to each country at the beginning of the month. The policy rate differential is the difference 
between the policy rate in the host country and the simple average policy rate for g-4 countries. gdP growth forecast is the one-year-forward gdP forecast for the host country, provided by 
consensus economics. Inflation volatility, gdP growth volatility, and exchange rate volatility are the standard deviation of inflation, gdP growth, and exchange rate forecasts, respectively, 
over the past year. country risk is a measure of country risk from International country risk group (Icrg). The vIX index is used as a measure of global risk. return covariance (cross-
country) is a measure of the covariance of country returns with the world portfolio return (cross-country correlation factor). return covariance (intertemporal) is a measure of the covariance 
of country returns with changes in the world portfolio return (intertemporal correlation factor). capital control index is the 6-month lagged capital control index produced by the monetary 
and capital markets department at the International monetary Fund. crisis dummy 1 represents the period June 2007–august 2008 (global credit crunch). crisis dummy 2 represents the 
period starting in september 2008 (Lehman Brothers bankruptcy). all independent variables, except for control variables, are in first-differences. a time trend is included.

The regions in the table are broadly based on the morgan stanley capital International (mscI) regional classification and are as follows: 

• asia (excluding australia, Japan, new Zealand): china, hong Kong sar, India, Indonesia, Korea, malaysia, Philippines, singapore, Thailand 
• europe, middle east, and africa (emea): Bulgaria, croatia, czech republic, egypt, hungary, nigeria, Poland, romania, russia, saudi arabia, slovenia, south africa, Turkey 
• Latin america: argentina, Brazil, chile, colombia, mexico, venezuela 
• g-7: canada, France, germany, Italy, Japan, United Kingdom, United states 
• non-g-7: australia, austria, Belgium, denmark, Finland, greece, Ireland, Israel, netherlands, new Zealand, norway, Portugal, spain, sweden, switzerland 
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in advanced economies, perhaps partly because 
these showed little variation in country risk until 
recently.

• A rise in global risk generally reduces flows. Glob-
ally and for all regions, an increase in global risk 
(proxied by the VIX variable) discourages flows 
into equities and bonds.

• Lower return covariance generally leads to 
increased flows. In many cases, lower covariance 
of a country’s equities and bonds leads to higher 
flows into these investments. This is as expected, 
since an asset that tends to have low covariance to 
other assets in the portfolio reduces the risk of the 
overall portfolio. 

• Higher uncertainty tends to reduce flows. Uncer-
tainty about future exchange rates and GDP 
growth, measured by changes in the volatility of 
exchange rates and GDP forecasts, are found in 
general to reduce flows into equities and bonds.

• Capital control measures show only weak effects. 
Capital control measures negatively affect bond 
flows on a global scale but not in most of the 
regressions for emerging markets. This weak find-
ing may result in part because such controls are 
usually placed on money market and exchange 
rate instruments and not on longer-term equity 
and bond investments, where the interests of 
real-money investors lie; this is consistent with 
findings in other IMF studies.12 Also, there is 
evidence that controls tend to lose effectiveness 
as market participants find ways to circumvent 
them, which occurs as long as the return on 
the controlled transaction exceeds the cost of 
circumvention.

• The crisis appears to have had an enduring effect 
on investor behavior. We find structural breaks in 
investor behavior after the global financial crisis. 
After the initial stage of the crisis (June 2007 to 
August 2008), there was a general slowdown in 
both equity and bond flows to all regions. How-
ever, after the second stage (beginning in Septem-
ber 2008), there was an increase in equity flows to 
Latin America (although there was no statistically 

12For a detailed discussion see IMF (2010), Chapter 4, “Global 
Liquidity Expansion: Effects on ‘Receiving’ Economies and Policy 
Response Options.”

significant effect on Asian equity investments). 
There is for now no firm evidence that these 
effects have faded.13 
The above findings show the main “pull” and 

“push” factors for these investors’ asset alloca-
tions. The main pull factor is the long-term growth 
prospects in destination countries, which may be 
diminished to some extent by rising country risk. 
The main push factor is the risk appetite of global 
investors. These factors are robust over the period 
studied (2005–11).14

The most notable of the above findings is that 
interest rate differentials do not significantly affect 
real-money investor flows. Neither bond nor equity 
flows respond to changes in interest rate differentials, 
globally and for nearly all regions. This result is not 
fully in line with previous findings (see, for example, 
IMF, 2011b).15 A few of the possible explanations 
are the following:16

 • The result applies only to real-money flows in and 
out of bond and equity investment funds. Short-
term flows, usually seen as more interest sensitive, 
are less likely to be invested through these funds; lev-
eraged flows (including from the carry trade), which 
are not captured in these data, may still respond to 
differentials in policy rates and other interest rates.

13Specifically, the explanatory power of the second crisis 
dummy variable does not improve significantly if it is terminated 
before the end of the sample, suggesting that the structural breaks 
in the regression at the time of the crisis continue through the 
end of the sample.

14The push and pull factors that are found to be important 
accord with those indicated in the IMF Survey on Global Asset 
Allocation that accompanied the development of this chapter. The 
survey is discussed below and in Annex 2.2.

15Although Forbes and Warnock (2011) also found weak evi-
dence for the effect of global interest rates on gross capital flows 
using balance of payments data.

16One possible explanation was not borne out in the data. Coun-
tries with high interest rate differentials may carry risks of large and 
sudden devaluations (the “peso problem”). There may therefore be a 
heterogeneous impact of policy rate differentials on bond flows that 
may increase the standard error of the estimated coefficient, rendering 
it insignificant. To try to solve this potential problem, the regression 
was rerun including an interaction term defined as the product of 
the policy rate differential and the county risk. Whereas the interest 
rate differential was positively associated with bond flows when the 
interaction term is included for the global sample, the results in the 
regional regressions were unchanged, with bond flows not signifi-
cantly positively responsive to interest rate differentials.
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 • The EPFR data include bond funds that hold 
bonds with a wide range of maturities, which 
respond differently to changes in rates at different 
points along the yield curve. Therefore, the effect 
of short-term rates on bond flows, presumably 
concentrated on short-term bonds, is obscured by 
possible differing (and perhaps opposing) effects 
on long-term bonds. The converse appears also to 
be true, as using long-term rates in the regressions 
does not change the results. Thus, whereas differ-
ent interest rates along the yield curve may affect 
flows into bonds of different maturities, their 
effect on total flows into bonds of all maturities is 
not statistically significant in these data. 
The finding of this study that interest rate dif-

ferentials do not affect bond and equity flows should 
not be extended to capital flows in general, for two 
reasons. First, flows in and out of bond and equity 
investments may come out of domestic funds, and 
to the extent that they do, they would not directly 
affect capital flows. Second, as noted, capital flows 
may be dominated by other types of investments, 
including flows from leveraged investors (such as the 
carry trade), which this analysis does not cover. Still, 
for some countries (especially emerging markets, 
which may have a smaller domestic investor base 
and are traditionally underweighted in portfolios of 
international investors), flows in and out of bond 
and equity funds may to a considerable extent lead 
to corresponding cross-border flows.17 

the risk of Sudden reversals

The regressions in the previous section found that 
a number of variables had significant effects on asset 
allocation, but the question remains, how economi-
cally important are these effects? This is important 
in the context of the potential for sudden reversals 
of flows. If there are unexpected changes in the risk 
or return factors that were found in the regressions 
to be important for global asset allocation, trends in 
investment flows may reverse. If these reversing flows 
are large, they may be disruptive to asset markets, 

17Specifically, reducing their underweighting in international 
capital market indices may lead to increased portfolio flows into 
emerging markets, with corresponding capital inflows.

and—to the extent that flows out of bonds and 
equities also exit the country—they would affect the 
balance of payments. 

The econometric results from the previous section 
allow an examination of this issue through explicit 
sensitivity analyses, or “stress tests,” of investment 
flows to emerging market regions. In these tests, we 
apply shocks as follows: (i) a negative shock to the 
one-year-ahead forecast of the GDP growth rate (a 
drop in growth expectations), (ii) a positive shock to 
the variances of the growth forecasts (an increase in 
the uncertainty to the growth outlook), and (iii) a 
positive shock to the VIX (an increase in global risk). 
Besides calculating the effects of these three shocks 
separately, we also calculate (iv) the impact if all three 
shocks occur simultaneously.18 Case (i) could simulate 
a number of macroeconomic scenarios, including a 
convergence of global growth rates through a drop 
in the expected growth rate in emerging economies 
(leading to a shift of investments away from emerg-
ing markets). The shocks are calibrated using histori-
cal data by region and are set equal to two standard 
deviations of the available time series covering 
1996–2011, putting them among the 5 percent most 
severe during that period.19 

The estimated effects of the simulated shocks are 
sizeable (Table 2.5 and Figure 2.8). The shocks to 
growth and global risk each result in annualized 
monthly flows out of equity funds of around  
1 percent of GDP in two of the three regions, and the 
shock to growth uncertainty has even larger effects. 
For bonds, the shocks are somewhat smaller than for 
equities—although still sizeable. In a number of cases, 
the three shocks examined individually are each of 
roughly the same order of magnitude as the largest 
monthly flows out of bond and equity funds during 

18To do so, we make the considerably simplifying assump-
tion that the shocks have independent effects and are therefore 
additive.

19Regional standard deviations are as follows:
(1)  Growth rate—for Asia, 1.98 percent; for Latin America, 

1.38 percent; and for the Eastern Europe, Middle East, 
and Africa group, 1.73 percent.

(2)  Forecast variance—0.57 percent, 0.50 percent, and 0.49 
percent, respectively.

(3)  VIX: 8.08 points for all regions. 
The shocks are set equal to two standard deviations of the time 

series. 
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the crisis. A combined shock to growth, uncertainty, 
and global risk would lead to flows out of equity 
funds of between about 2 and 4 percent, larger than 
(and in some cases a multiple of ) the largest outflows 
that were experienced during the crisis.

effects of the crisis

The empirical results show that investors’ asset 
allocation behavior changed at the time of the 
crisis. The dummies included in the regressions to 
capture the effects of the crisis show that globally, 
and for most regions separately, investors changed 
their behavior toward equities and bonds in a way 
not captured by the regular drivers (that is, the 
other independent variables in the regression). This 
“crisis effect” began, first, at the onset of the crisis, 
in mid-2007, and continued around the time of 
the Lehman Brothers bankruptcy, in September 

2008. These were statistically significant changes in 
behavior, but were they large enough to matter? A 
useful metric is the Z-score, which relates the size of 
the change in asset allocation at the time of the crisis 
to shocks that would normally have been experi-
enced before the crisis.20 Under the assumption of a 
normal distribution for shocks to investment flows, a 
Z-score of about 2 indicates that the shock would be 
classified as among the 5 percent most severe. 

The Z-scores indicate that the crisis effect was 
quite large for bonds and advanced economy equi-
ties (Table 2.6). For bonds, the Z-score was in many 
cases close to or greater than 2, so that the outflows 

20The Z-score is the size of the change implied by the dummy 
coefficient, minus the precrisis mean, divided by the precrisis 
standard deviation. Note that the Z-score is meaningless if the 
dummy is not statistically significant, as in such cases there is no 
statistically significant change at all in asset allocation at the time 
of the crisis.

table 2.5. Simulated effects of Shocks on regional Flows: emerging Markets
(Monthly flows in billions of U.S. dollars)

equity Funds
Asia Latin America Europe, Middle East, and Africa

Simulated Effects
Growth shock -7.3 -3.2 -2.9
Growth uncertainty shock -21.8 -6.9 -4.1
Global risk shock -9.1 -3.6 -1.2
Sum of the above shocks -38.3 -13.7 -8.2

Largest Actual, January 2005–May 2011
Largest net outflows -11.9 -4.0 -4.4
(month)  (January 2008)  (February 2011)  (June 2006)

Largest net inflows 12.8 5.5 4.0
(month)  (October 2007)  (October 2010)  (January 2006)
Bond Funds

Asia Latin America Europe, Middle East, and Africa
Simulated Effects

Growth shock1 ... -1.0 -2.6
Growth uncertainty shock -4.5 -3.6 -2.0
Global risk shock -0.6 -0.8 -1.1
Sum of the above shocks -5.1 -5.4 -5.6

Largest Actual, January 2005–May 2011
Largest net outflows -1.9 -3.3 -2.6
(month)  (October 2008)  (October 2008)  (October 2008)

Largest net inflows 2.4 2.7 2.3
(month)  (April 2010)  (October 2010)  (October 2010)
 

sources: ImF staff estimates; and ePFr.
note: simulated effects were calculated for respective regions by using the variables from the regressions (see text, “Factors determining Private asset allocation”) and 

applying (i) a negative two standard deviation shock to the one-year-ahead forecast for gdP growth rate; (ii) a positive two standard deviation shock to the variances of the 
growth forecasts (an increase in the uncertainty to the growth outlook); and (iii) a positive two standard deviation shock to the vIX (an increase in global risk).

1For asia, the parameter was not significantly different from zero.
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from bond funds during the crisis were among the 
5 percent most severe compared to the precrisis 
period. For equities, there is a distinction between 
emerging markets and advanced markets. In emerg-
ing markets, although the coefficients for the first 
dummy (June 2007–August 2008) were generally 
significantly negative, the effects were small (i.e., 
in line with usual volatility in the precrisis period). 
In addition, the coefficients on the second crisis 
dummy (beginning in September 2008) were not 
significantly different from zero, except for Latin 
America, where the coefficient was positive and sig-
nificant. In these cases, the low Z-scores imply that 
investors in emerging market equities continued dur-
ing and after the crisis to let themselves be guided by 
the established drivers of asset allocation. Not so in 
advanced markets, where the “crisis” effect on equity 
funds was large, with Z-scores around 2, meaning 
that the crisis-induced outflows from equity funds 
in advanced markets were among the 5 percent most 
severe compared to the precrisis period. 

How has the crisis changed investors’ attitude 
toward asset allocation—what underlies the struc-
tural shifts we found in our analysis? The IMF 
recently conducted a Survey on Global Asset 
Allocation of 122 of the largest asset management 
companies and pension funds and plan sponsors, 
which collectively had about $20 trillion under 
management (Annex 2.2). The questions covered 
subjects such as the trends in total assets, geographi-
cal distribution of assets, shifts between asset classes, 
use of derivatives, the effects of the low interest rate 
environment, and the outlook for risks and returns. 
Combining the results of the survey with views 
gathered from discussions with asset managers offers 
insights into a number of crisis-related developments 
in the asset allocation of institutional investors.

The traditional (so-called mean-variance) 
approach toward a diversified risk-minimizing, 
return-maximizing portfolio of mainly traditional 
asset classes is viewed as having been unable to avoid 
losses during the crisis. As correlations between most 
traditional asset classes rose toward 1, the benefits of 
diversification diminished greatly, and most invest-
ment strategies suffered large losses. Investors are 
now looking for other strategies, including those 
that rely on underlying risk factors rather than 

Equity Funds

Bond Funds
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Sources: EPFR; and IMF sta� estimates.
Note: For explanation and details, see Table 2.5.
1For Asia, the parameter was not signi�cantly di�erent from zero.

Figure 2.8. Simulated  E�ects of Shocks on Regional Flows: 
Emerging Markets
(In percent, annualized �ows relative to nominal GDP in 2010)
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directly on asset classes for asset allocation decisions 
(Box 2.2). 

However, no consensus on a preferred alternative 
allocation approach has emerged, and many real-
money investors continue to use their traditional 
approach. Still, investors are planning to add other 
investment classes to help diversify their portfolios, 
attributing their lack of diversification in the crisis 
to their narrow set of investments and short time 
horizon. These real-money investors (including 
pension funds and insurance companies) are now 
more inclined to request asset allocation advice from 
professional asset managers, and investors’ invest-
ment mandates are allowing more discretion around 
strategic allocations.

The precrisis trend toward improved risk man-
agement for asset allocation has clearly accelerated 
recently. Asset managers are paying closer attention 
to the market risk and credit risk of their portfolios, 
the value of the positions taken by their traders, and 
the procedures for countering excessive risks. For 
their part, investors are paying more attention to the 
risk management capabilities of their asset managers 
and are asking for more detailed attribution analysis 
(the contribution of various factors to losses or gains 
relative to the benchmark indices). Some investors 
are also more conscious of tail risk events (those 
with a low probability but a high impact) and the 
imprecision with which risks are measured. They 
are looking for more protection against tail risks, 
although such protection is difficult to engineer and 
can be costly. Many investors are avidly interested in 
it, but so far only a few are willing to pay for it.

Investors have become much more sensitized to 
the credit risk of sovereign issuers and are discrimi-
nating within this previously much more homo-
geneous asset class. This is particularly true for 
sovereigns in Europe, and especially in the euro area. 
Most private and institutional real-money investors 
exited the sovereign debt markets of the euro area 
countries seen to have the weakest fundamentals 
soon after the onset of the sovereign debt crisis, 
although they continue to be concerned about the 
implications of the crisis through cross-country 
and financial institution spillovers for their other 
investments. At the same time, within the context of 
improved risk-management systems, some investors 

(mainly insurers and pension funds) have chosen 
to hold more emerging market sovereign debt that 
offers better returns, including the prospect of cur-
rency appreciation. Other investors (for example, 
reserve managers) saw a reinforcement of the practice 
of holding only the highest quality sovereigns.

Investors with a longer horizon appear to have 
become so sensitive to liquidity risk that they do 
not want to take on their traditional role of provid-
ing market liquidity. Having suffered losses from 
forced sales during the crisis, many managers of 
retail mutual funds feel a need to keep them fairly 
liquid to guard against fire sales. Even long-term 
real-money investors, who should be able to capture 
a significant liquidity premium—that is, hold illiq-
uid assets that earn a higher return because of their 
illiquidity—are hesitant to hold such assets. As noted 
below, this tendency is also aggravated by solvency 
regulations and accounting standards. 

The crisis has also spurred a “back to basics” 
approach that seeks a better understanding of the 
risks involved with derivatives and other hedging 
instruments. Investors are requesting more informa-
tion about counterparty risks, and some have lim-
ited their asset managers to the use of specific lists 
of acceptable counterparties. Use of assets as collat-
eral is also being monitored and restricted. Deriva-
tives that are traded or cleared through centralized 
counterparties are also viewed more favorably, as 
are more standardized over-the-counter contracts 
such as currency forwards and swaps. Many of 
these trends mean that hedging has become more 
expensive—although most institutional investors 
are willing to pay for this protection (see Table 
2.20, in Annex 2.2).

Despite expectations that the low interest rate 
environment will be prolonged (Table 2.7), inves-
tors are reluctant to acquire more risky assets to 
increase yield.21 Given their fixed liabilities, pen-
sion funds and insurance companies are feeling the 
pressure most, as many are still using high expected 
return targets that cannot be met without taking 

21This may apply predominantly to pension and insurance 
companies, which are often required by regulation to follow 
conservative strategies (see also the section below, “Effects of New 
Regulatory Initiatives”). See Chapter 1 for a summary of develop-
ments for other types of investors.
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Box 2.2. a New asset allocation Framework Using risk Factors

Some institutional investors are using a new 
method of asset allocation, described here.

Asset allocation based on risk factors is gaining 
recognition among institutional investors. After 
the financial crisis, some institutional investors 
started to group investments on the basis of their 
risk and return profiles rather than according to 
traditional asset classes such as equities, bonds, 
and alternative assets. By doing so, asset managers 
say they are seeking to better understand the risks 
they are taking and therefore to better manage 
portfolio risk. 

One case in point is the “new alternative asset 
classification” of the California Public Employees’ 
Retirement System (CalPERS), which became 
effective in July 2011. The new asset classification 
consists of five categories—income, growth, real, 
inflation-linked, and liquidity (see first table). 
Compared with the traditional classification, this 

approach provides more information about the 
risk exposures of the pension fund. The new clas-
sification has not immediately changed the overall 
asset allocation except that the target share of 
real estate in the portfolio is 3 percentage points 
higher, cash 2 percentage points higher, and fixed 
income assets 4 percentage points lower.

Another case of note is that of the Alaska 
Permanent Fund Corporation, which in 2009 
moved away from traditional asset classifications 
to group its investments by their risk and return 
profiles (see second table). The fund did not 
change the long-term target of achieving a  
5 percent real rate of return on the assets in 
which the fund invests, but it judged that the 
new classification could help it better understand 
the risk profile of its portfolio. For example, 
corporate bonds and stocks are grouped together, 
given that in adverse economic conditions they 
may perform similarly to each other. Under the 

alaska permanent Fund corporation asset allocation

Risk Class Translating into Asset Class Purpose
Share, FY2010 

(In percent)

Cash Short-term liquid investments Meet expected liabilities and manage liquidity 
needs

2

Interest rates U.S. government bonds and international government 
bonds of other advanced economies

Provide insurance against severe equity market 
corrections

6

Company exposure U.S. and non-U.S. stocks, corporate investment-grade 
and high-yield bonds, bank loans and private equity

Benefit in times of growth 53

Real assets Real estate, infrastructure, and Treasury inflation 
protected securities

Protect the fund’s real value over time 18

Special 
opportunities

Absolute return, real return mandate, distressed debt, 
structured credit, and other strategies as they arise

Take advantage of perceived market opportunities 21

source: alaska Permanent Fund corporation.

calperS alternative asset classification

Share (In percent)

Risk Class Translating into Asset Class Purpose June 2009 July 2011

Income Global fixed income Deliver stable income         20 16

Growth Public and private equity Positively exposed to economic growth 63 63

Real Real estate, infrastructure, and forestland Help preserve the real value of the pension fund 10 13

Inflation-linked Commodities and inflation-linked bonds Provide hedging against inflation 5 4

Liquidity Cash and nominal government bonds Supply liquidity when needed 2 4

source: calPers.

Note: Prepared by Yinqiu Lu.
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new framework, the share of emerging Asia in 
the stock portfolio has risen (see figure). Cash 
was added as an asset class in the fiscal year 2010 
allocation so that during periods of market tur-
moil the fund could avoid the need to sell other 
assets at fire sale prices to meet expected liquidity 
needs, especially the annual dividend payment.

Box 2.2 (continued)

2009 2010

Emerging
markets

3%

Europe
23%

Asia1

11%

Japan
7%

Europe
17%

Asia1

3%

Japan
6%

United
States
51%

United
States
70%

Western
Hemisphere2

6%

Western
Hemisphere2

1%

Other
2%

Source: Alaska Permanent Fund Corporation.
1Excluding Japan.
2Excluding United States.

Alaska Permanent Fund: Regional Asset Allocation
(In percent)

on higher-risk assets (see Box 2.3). Still, the IMF 
survey indicates that only about one-fifth of pension 
funds surveyed expect higher risk exposure in their 
portfolios in the next three years (see Table 2.18, in 
Annex 2.2). In addition, survey respondents indicate 
that the most important factor in cross-border 
investment decisions is not the “search for yield,” 
which comes third after diversification and growth 
prospects (Table 2.8).

Investing in emerging markets is seen as poten-
tially increasing portfolio returns without taking on 
excessive risk. A number of factors contribute to 
this view, including (i) underweighting of emerging 
markets in most portfolios (although exposure was 
already increasing before the crisis), so that emerging 

market assets can help diversify portfolios (see Table 
2.9); (ii) low returns and increasing risk in advanced 
economies; (iii) a favorable view of the liquidity 
available in most large emerging markets; and (iv) an 
improvement in economic outcomes and a decline 
in policy risk in emerging markets.

The trend toward increased investment in emerg-
ing market equities was interrupted during the 
crisis, but is generally seen as ongoing (Figure 2.9). 
Investors were already adding significantly to their 
holdings in non-G-7 regions before the crisis, before 
pulling back in 2008. For bond investments, a 
pullback from all non-G-7 regions to the G-7 had 
already taken place before the crisis, and the trend 
toward further diversification is yet to resume fully: 
today, the non-G-7 share for bonds remains well 
below its peak in early 2006. However, since the cri-
sis, diversification into the other regions has resumed 
for equity investments, which are more diversified 
today than they were before 2008.

Although emerging market assets are becom-
ing more acceptable as a standard class to add to 
portfolios, a concern remains about their liquidity 
during a crisis and about other country risks. These 
concerns are likely to be more of an issue in the 
fixed income markets than in equities, although 

table 2.7. expected period before policy rate rise 
(In percent of respondents)

 Asset Managers Pension Funds

In 1 year 0.0 0.0
In 2 years 14.1 12.2
In 3 years 50.0 55.1
In 5 years 20.3 18.4
Beyond 5 years 15.6 14.3

source: ImF survey on global asset allocation. 

note: share of respondents expecting the policy rates in advanced economies 
to return to end-2007 levels in each time  period. results are for 64 asset manager 
respondents and 49 pension fund respondents.
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A protracted period of low interest rates has 
significant negative effects on the funding status 
of defined-benefit pension plans and could thus 
eventually have a financial impact on plan sponsors 
and beneficiaries.

One measure of the funding status, or sol-
vency, of a defined-benefit (DB) pension plan 
is the ratio of the current market value of plan 
assets to its obligations. The obligations are the 
plan’s actuarial liabilities, representing the present 
discounted value of all future retirement benefits 
earned to date. If the ratio is less than 1, the 
plan is underfunded.1

Declines in interest rates affect the asset and 
liability sides of a pension plan, as follows:
• They generate capital gains in existing bond 

holdings and thus increase asset values.2 
• They lower the discount rate used to calcu-

late the net present value of future benefit 
payments (typically the yield on long-term, 
high-quality domestic corporate bonds for 
accounting, and often long-term government 
bond yields for prudential regulation pur-
poses) and thus increase the plan’s liabilities.

Hence, all other things equal, the net effect 
of changes in interest rates on the funding ratio 
depends on the maturity mismatch between 
assets and liabilities. As the liability side of pen-
sion plans generally has a longer average dura-
tion than the asset side, funding ratios tend to 
deteriorate with declines in interest rates.3 

In general, declines in long-term interest 
rates worsen the funding ratio significantly, as 
illustratively shown in the following sensitivity 
analysis based on data from the United Kingdom 
(starting from a base of 100 for both assets and 
liabilities): a mere 0.1 percentage point decline 
in the discount rate increases pension liabilities 
by 2 percent while having only a negligible effect 
on the asset side (see shaded cells in the table, 
top panel). A similar effect on the funding ratio 
would result from a much larger—5 percent—
decline in stock prices (shaded cells, bottom 
panel).

Declines in interest rates also have an income 
effect: as the higher-yielding bonds mature, they 
will be replaced with those having a lower yield.

In many major economies, the long-term 
decline in interest rates and improving life expec-
tancy (the liability effect) have increased liabili-
ties much faster than assets and thus have put 
downward pressure on funding ratios. Short-term 
fluctuations correlate with equity price swings 
(the asset effect), as witnessed by the sharp 

Box 2.3. the Low Interest rate environment and pension Funds

Impact of changes in Gilt Yields on U.K. Defined-Benefit pension assets and Liabilities from a Base of 100

–0.3% –0.2% –0.1% Base +0.1% +0.2% +0.3%

On assets (A) 101 101 100 100 100 99 99

On liabilities (B) 105 103 102 100 98 97 95

A minus B –4 –2 –2 0 2 2 4

For comparison: impact of changes in equity prices on defined-benefit pension assets from a base of 100

–7.5% –5.0% –2.5% Base +2.5% +5.0% +7.5%

On assets 96 98 99 100 101 102 104

Source: PPF/The Pension Regulator (The Purple Book 2010).

Note: Sensitivity analysis based on dataset of 6,596 U.K. defined-benefit schemes on March 31, 2010. Shaded cells indicate roughly similar order of impacts 
on the funding ratio stemming from changes in bond yields and equity prices, respectively, assuming both the assets and liabilities start from a base of 100.

Note: Prepared by Ken Chikada.
1For more detailed and technical discussions on the fund-

ing status of defined-benefit pension plans, see Impavido 
(2011).

2This represents the direct effect on bond prices only and 
abstracts from possible additional (macroeconomic) effects on 
other asset prices, such as stock prices and real estate values.

3In contrast, banks typically have longer maturities for 
assets than for liabilities.
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drop in pension assets in 2008 and subsequent 
rebound in 2009 (see first figure). 

Countries differ considerably in the stringency 
of their funding regulations for pension plans 
and hence in how much time and flexibility 
are allowed for addressing the underfunding of 
plans. The differences partly reflect how pension 
plans are linked financially to their sponsor-
ing employers.4 Where pension funds are more 
detached from sponsoring employers, such as 
in the Netherlands, relatively higher minimum 
funding ratios are required, as are quicker recov-
ery plans in the event of underfunding. Where 
benefits are underwritten by sponsoring employ-
ers, such as in Japan, the United Kingdom, and 
the United States, longer recovery plans are 
allowed, but unresolved underfunding would 
eventually require increased contributions from 
employers.  

Against this background, pension funds may 
change their asset allocation to hedge against 
market risks or to augment yields to improve 

their funding status. The sponsors may also shift 
their financial risks to the beneficiaries by closing 
the DB plan to new employees, or by moving 
existing staff (if possible) to a defined contribu-
tion scheme.

In an environment of persistently low inter-
est rates, plan sponsors commonly hedge inter-
est rate risk on the liability side by increasing 
asset allocations to bonds and extending 
their duration, thus decreasing the extent of 
the maturity mismatch. However, although 
this strategy helps mitigate adverse effects of 
further declines in interest rates, it does not 
necessarily improve an already worsened fund-
ing status.

To address worsened funding ratios, long-
term institutional investors may potentially be 
more inclined to “search for yield.” That could 
mean a shift from bonds to equities and a likely 
increase in the volatility of the value of the 
portfolio. However, flow-of-funds data for pen-
sion funds and insurance companies in the G-4 
economies over the past decade show instead 
a gradual but continuous increase in the bond 

4Pugh and Yermo (2008); and Yermo and Severinson 
(2010).

Box 2.3 (continued)
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Box 2.3 (continued)
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holding ratio, after accounting for the effects of 
valuation changes (see second figure).5 In other 
words, rather than trying to enhance yields at 
the expense of having more volatility risk on 

the asset side, these investors as a whole seem to 
have been putting more emphasis on duration 
matching to address the effects of low interest 
rates on their liabilities. 

Box 2.3 (continued)

5Using both flow and stock data from flow-of-funds 
accounts, an attempt can be made to exclude effects of valu-
ation changes. For example, the bond holdings of an investor 
at time t can be calculated as follows:

 B0 + St
k=1 BFk Bond holdingst = bt = ____________ 

 Q0 + St
k=1 QFk

where B0 is the stock of bonds at t = 0; Q0 is the stock of 
financial assets at t = 0; BFk is the net acquisition of bonds 
(transaction flow) at t = k; QFk is the net acquisition of 
financial assets (transaction flow) at t = k.

table 2.8. top Five Factors considered in cross-Border Investment since end-2006
(Ranked by scores)

 Asset Managers Pension Funds

Rank Factors Score Factors Score

 1 Diversification 115 Diversification 106
 2 Longer-term growth prospects 113 Longer-term growth prospects 100
 3 Search for yield 93 Search for yield  40
 4 Sovereign or country risk 60 Range of investments available  33
 5 Market liquidity 58 Volatility  32

source: ImF survey on global asset allocation.

note: shown are the five factors cited most frequently by respondents, who were asked to report their top four factors. score is calculated as (4 * rank-1 factor) +  
(3 * rank-2 factor) + (2 * rank-3 factor) + (1 * rank-4 factor). results are for 61 asset manager respondents and 40 pension fund respondents.

table 2.9. regional allocation        
(In percent)          

Asset Managers Pension Funds

Bonds Equities Bonds Equities

2006 2010 2006 2010 2006 2010 2006 2010

Own country of domicile  61.0  60.1  47.5  44.8  78.1  75.7  55.5  50.3 
East Asia/Pacific  3.4  3.6  8.5  9.0  1.8  2.4  8.6  10.1 
Europe  27.2  27.1  28.2  27.1  11.7  11.4  22.1  21.4 
Latin America  0.8  0.8  1.8  2.6  0.3  0.9  0.8  2.5 
Middle East/North Africa  0.1  0.2  0.2  0.3  0.0  0.3  0.2  0.4 
North America  7.1  7.7  11.7  13.0  7.9  8.9  11.6  13.1 
South/Central Asia  0.2  0.2  0.8  2.1  0.1  0.4  1.1  2.0 
Sub-Saharan Africa  0.0  0.0  0.1  0.2  0.0  0.1  0.1  0.3 

source: ImF survey on global asset allocation.        

note: For asset managers, figures are averages for 29 respondents for bonds and 32 respondents for equities. For pension funds, figures are averages for 28 respondents.
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some stocks became illiquid in the crisis and could 
do so again. However, the trend toward better risk 
management also prevails in this case, with many 
investors discriminating between different emerging 
markets rather than seeing them as a homogeneous 
asset class. Nonetheless, investors retain some home 
or regional bias. 

Besides emerging markets, alternative assets are 
drawing interest, but actual allocations currently 
show little evidence of a significant shift toward 
them (Table 2.10). The diversification offered by 
traditional asset classes provided limited protection 
during the financial crisis. In isolation, alterna-
tive assets (commodities, real estate, private equity, 
infrastructure, and hedge funds) may well carry 
higher risks, but their low (or even negative) correla-
tion with other assets means that they may actually 
lower the risk in the overall portfolio, and the more 
sophisticated investors understand this mechanism. 
Still, the low liquidity of some of the alternative 
asset types is a concern, as investors may not be able 
to exit easily in times of turmoil.

effects of New regulatory Initiatives

Regulation geared toward institutional investors 
may have significant effects on their asset alloca-
tion. Previous studies have suggested a possible 
shift in asset allocation to bonds from equity as a 
consequence of a shift toward fair value accounting 
of pension schemes and related changes in solvency 
regulations in advanced economies in the mid-2000s 
(see OECD, 2005; Boeri and others, 2006; and 
Committee on the Global Financial System, 2007, 
2011). Recent other examples of such regulations are 
the Basel III proposals for banks by the Basel Com-
mittee on Banking Supervision and the Solvency II 
proposals governing capital requirements for insur-
ance companies in the European Economic Area. 
Both of these initiatives take a risk-based approach 
to minimum capital requirements.

In discussions as background for this chapter, 
some insurance companies indicated that Solvency 
II would encourage investment strategies opposite to 
those needed if their industry is to return to finan-
cial health. They noted that the risk-based capital 

Sources: EPFR; and IMF sta� calculations.
1See Table 2.4 for list of countries.
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charges imposed by Solvency II would discourage 
equity investments in favor of high-quality fixed-
income securities, reducing returns and the flow 
of funds into new equity and riskier longer-term 
investments. This was seen as potentially detrimental 
to the interest of the holders of insurance products, 
to the extent that this effect is not entirely offset by 
reducing the portfolio risk for insurance company 
assets. Although Basel III has less direct effects on 
real-money investors, there are indirect effects in that 
these investors will be less inclined to invest in bank 
debt or equity, which will likely have lower returns 
due to higher capital and liquidity buffers. 

Implementation of Solvency II and other regula-
tory incentives that aim to make individual institu-
tions “safer” could also affect financial stability in a 
number of possible ways: 
• First, some insurance companies fear that they 

will have insufficient time to prepare for pre-
scribed changes because of uncertainty about the 
final content of the regulations. Given the likely 
long phase-in period, however, the risk of a rush 
to adjust asset allocations, with potential disrup-
tive effects to asset markets, is probably small, 
but given the large assets under management in 
European insurance companies, it cannot be com-
pletely discounted.

• Second, pushing insurance companies toward 
higher-quality fixed-income securities and away 
from less liquid equities makes them more like 
other short-term investors, a development rein-
forced by mark-to-market accounting rules.22 This 
lessens the diversity of investor types and raises 
the risk of similar responses to shocks and could 
therefore carry financial stability concerns.

• Third, the pressure to enhance yields in the low 
interest rate environment is growing, and the 
requirement for insurance companies to hold the 
bulk of their assets in safe, low-yielding assets 
may push them to become more aggressive with 
the remainder of their portfolio and may shorten 
their investment perspective.23 Their investment 
behavior regarding this risky part of their portfolio 
might well become more volatile, leading to a risk 
of sudden reversals in some less liquid markets, 
including in emerging economies.

22See Committee on the Global Financial System (2011) and 
World Economic Forum (2011).

23For example, a Towers Watson Survey in June 2011 found 
that 46 percent of responding insurers were expecting to be more 
aggressive in their investment strategy in the next year (Towers 
Watson, 2011).

table 2.10. asset allocation by asset class       
(In percent)       

Asset Managers Pension Funds

2006 2008 2010 2006 2008 2010
traditional asset classes
Cash 6.9 8.9 6.5 1.7 2.1 2.4
Equities 39.7 31.2 34.5 51.4 40.3 44.9
Bonds 41.9 46.6 46.7 36.0 41.9 37.1
Subtotal 88.5 86.7 87.7 89.1 84.3 84.4

alternative asset classes
Real estate 4.4 5.2 4.7 5.2 6.7 5.6
Hedge funds 1.7 2.1 1.4 1.5 2.2 2.2
Private equity 0.5 0.6 0.6 2.7 4.5 4.6
Commodities 0.1 0.1 0.1 0.4 0.6 1.0
Other 4.8 5.4 5.5 1.0 1.7 2.1
Subtotal 11.5 13.3 12.3 10.9 15.7 15.6

source: ImF survey on global asset allocation.       

note: Figures are averages for 55 asset manager respondents and 49 pension fund respondents.     
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conclusions and policy Implications 
The analysis in this chapter suggests that asset 

allocation by long-term real-money investors is 
driven most strongly by positive growth prospects 
and falling risks in the recipient countries; interest 
rate differentials play a lesser role. For flows into both 
equities and bonds, investors are focused mostly on 
growth potential when choosing investment desti-
nation countries, although country risk has a clear 
negative effect. As expected, a decline in global risk 
aversion increases investment in equities and bonds 
to all emerging market regions. Investment flows 
from real-money investors into bonds and equities are 
generally not significantly affected by differentials in 
interest rates. Care should be taken, however, not to 
extend this result to capital flows in general, which 
have a number of components not covered in this 
analysis. In particular, the investment flows of short-
term leveraged investors (such as those from the carry 
trade)—which this chapter does not examine—might 
still be affected by changes in policy rates and other 
interest rates in the economy. 

The implications of these findings for policymak-
ers are that asset-allocation decisions are grounded 
mostly in the responsiveness and consistency of 
economic policy, not in specific policy actions. Poli-
cies geared toward macroeconomic stability and low 
inflation will enhance growth, reduce volatility in 
macroeconomic outcomes, and lower country risk, 
which the regression analysis in this chapter shows 
affects real-money investor flows positively. Yet the 
additional investment flows attracted by macroeco-
nomic stability and strong growth prospects could 
have potentially destabilizing effects over the longer 
run, including asset price bubbles and credit booms. 
Monitoring and possible management of these flows 
should therefore be part of the larger framework of 
growth-enhancing policies.24

While the trend toward longer-term investment 
in emerging markets is likely to continue, shocks to 
growth prospects or other drivers of private invest-
ment could lead to large investment reversals. The 
structural trend of investing in emerging market assets 

24See Ostry and others (2010).

accelerated following the crisis, driven mostly by rela-
tively good economic and investment outcomes. Still, 
the sensitivity analysis in this chapter showed that a 
negative shock to growth prospects in emerging mar-
kets could potentially lead to flows out of emerging 
market equities and bonds. These flows could reach 
a scale similar to—or even larger than—the outflows 
these countries experienced during the financial 
crisis. Adverse dynamics are possible in such cases: if 
countries react with policies that are perceived to raise 
country or policy risk, this would tend to increase the 
desire for investors to exit. In addition, the reactions 
of other types of investors (including those that are 
leveraged—see Chapter 1) would likely compound 
these investment outflows, or even initiate them.

Policymakers should prepare for the possibility of 
a pullback from their markets in order to mitigate 
the risk of potentially disruptive liquidity problems, 
especially if market depth may not be sufficient to 
avoid large price swings. Emerging market policymak-
ers should take advantage of periods of macroeco-
nomic and financial stability to reinforce the resilience 
of their financial systems. Also, they should prepare 
contingency plans to maintain liquidity in asset mar-
kets during periods of market turmoil, perhaps using 
sovereign asset managers as providers of liquidity as 
other investors exit, as some did during the crisis (Box 
2.4). Coordination between sovereign wealth manag-
ers would be important in these situations, to avoid a 
repeat of what happened during the crisis, when some 
reserve managers acted procyclically by moving out of 
unsecured bank deposits. 

The global financial crisis changed longer-term 
asset-allocation strategies, chiefly by making inves-
tors more risk conscious and prompting a greater 
focus on portfolio risk management. The disruption 
of liquidity during the crisis and the recent sovereign 
risk concerns have made investors especially mind-
ful of market liquidity risks and the importance of 
credit risk in sovereign bond markets—even in the 
most developed economies. There is strong anec-
dotal evidence that these events have altered asset 
allocation frameworks in a structural and lasting 
way. This structural shift can also be seen in the 
data: the regressions in this chapter show signifi-
cant downward shifts in investment flows for the 
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Sovereign wealth funds were affected by, and 
responded to, the global financial crisis.

The global financial crisis affected all sovereign 
wealth funds (SWFs). Those that were more 
heavily invested in equities suffered especially 
large losses—in some cases, more than 30 
percent—from the sharp downturn in prices of 
risky assets (see first figure). Key to the subse-
quent recovery of such funds was their ability 
and willingness to stay invested in risky assets 
and “ride out” the financial turmoil. As financial 
market conditions started to improve in early 
2009, that longer-term approach paid off.

Governments used SWF assets during the 
crisis to support their economic, fiscal, and 
financial stability objectives. The new functions 
given to SWFs—some in line with their original 
mandate, others beyond it—included: 
• Stimulus support: Assets of some SWFs financed 

stimulus packages to support economic activity. 
• Deficit financing: Assets were drawn upon to 

finance rising fiscal deficits.
• Financial stability: Some SWFs were directed to 

deposit assets in domestic banks as a way to pro-
vide liquidity support, while others contributed 
assets to bank recapitalization. In some cases, 
SWF assets were earmarked to support deposit 
insurance schemes or were used to purchase 
domestic equities to boost markets and investor 
confidence.  
The actions of sovereign wealth managers dur-

ing the crisis were not always optimal, as some 
reserve managers acted procyclically by rapidly 
moving out of bank deposits (see second figure). 
Surveys, conducted annually by Central Banking 
Publications, and other studies (Pihlman and van 
der Hoorn, 2010) confirm that the risk aversion 
of reserve managers increased and that reserve 
managers participated in the global flight to 
quality and liquidity. Those developments were 
seen most clearly in the flight from unsecured 
bank deposits: the proportion of total reserves 
(including gold at market prices) invested in 
this asset class dropped rapidly from its peak of 

Box 2.4. Sovereign asset Management and the Global Financial crisis 
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17.2 percent in July 2007 to less than 5 percent 
in June 2010. That large move raised concerns 
that, by acting procyclically, reserve managers 
may have inadvertently contributed to the sever-
ity of the crisis (Niedermayer, 2009; Pihlman 
and van der Hoorn, 2010; Mminele, 2011). 
There have been calls recently to formally address 
this issue, for example through an update of the 
IMF’s Guidelines for Foreign Exchange Reserve 
Management.

The asset allocation of SWFs in the aftermath 
of the crisis—and therefore the extent to which 
they may take on the risks that may now be 
avoided by private institutional investors—is 
subject to contesting influences. 
• Like many private investors, SWFs’ severe losses 

in the crisis have likely made them more aware 
of, and perhaps more averse to, various types of 
risk. In addition, changing mandates that could 
now include fiscal, economic, and financial 
stabilization objectives may require assets to be 
safer or more liquid. 

• By contrast, however, the crisis and postcrisis 
experience showed sovereign asset managers 
that (i) additional diversification (including into 
assets that by themselves may be considered 
risky) may further reduce portfolio risk, espe-
cially in a crisis; and (ii) longer-term strategies, 
if maintained in times of turmoil, may signifi-
cantly reduce portfolio damage. 

•	 In addition, as with private investors, SWFs may 
be pushed toward riskier investments in part 
to generate higher returns under a potentially 
prolonged low interest rate environment.
The postcrisis adjustments in the asset alloca-

tions of SWFs show that the balance of these 
factors is pushing SWFs in the direction of 
providing more risk capital (see third figure). 
Like private asset managers, SWF managers have 
enhanced their efforts to diversify portfolios by 
increasing investments in equities and alternative 

assets (with some introducing such investment 
classes for the first time). These new investments 
have been financed by cash and, to a lesser 
extent, fixed income holdings. Also, mirror-
ing private trends, many SWFs have increased 
investments in emerging markets.1 

Box 2.4 (continued)
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1Examples of geographic diversification to emerg-
ing markets abound. China Investment Corporation has 
indicated that it will shift some of its focus to emerging 
markets (Financial Times, January 16, 2011). Singa-
pore’s Temasek plans to increase its exposure to emerg-
ing markets in Asia, Brazil, and the Russian Federation 
and reduce its exposure to OECD countries, from 
one-third to one-fifth of its assets (www.temasek.com.
sg/media_centre_news_speeches_120509.htm). Norway 
has opened offices in Shanghai and Singapore (www.
nbim.no/en/press-and-publications/News-List/2010/
nbim-opens-new-office-in-singapore).
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full period after the start of the crisis in mid-2007, 
reflecting an adjustment of portfolio flows to the 
new assessment of risks. There is no evidence so far 
that this effect is fading. This may be evidence that 
risk aversion of institutional investors has fundamen-
tally changed.25

The low interest rate environment in advanced 
economies since the crisis has not yet pushed 
investors into riskier investments to enhance yields 
but may do so if—as expected—interest rates in 
advanced economies stay low for an extended 
period. The results of the IMF Survey on Global 
Asset Allocation and other information about recent 
allocations indicate that investors have in general 
not yet moved into riskier assets to enhance yields.26 
Still, the pressure to do so is already strong and 
growing, especially for those institutional investors 
that need to earn a minimum absolute return (such 
as insurance companies that have sold products with 
minimum guaranteed returns and pension funds 
that are underfunded). As the low interest rate envi-
ronment is expected to last for a number of years, 
such investors will be increasingly compelled to take 
on more investment risk as their financial situation 
continues to be unfavorable. 

These financial incentives now facing institutional 
investors may interact with recent regulatory initia-
tives in a way that carry risks to financial stability. 
Initiatives like Solvency II and Basel III aim to make 
individual financial institutions safer, but may make 
institutional investors more like other short-term 
investors. As a result, they would be less likely to act 
as the “deep pockets” of financial markets that sup-
port riskier, long-term investment and are willing to 
hold such illiquid assets through market downturns. 
This would lessen their traditional role in fostering 
financial stability. Also, the requirement for insur-
ance companies to hold the bulk of their assets in 

25Risk aversion is a concept that is considered innate, under-
pinning an investor’s preferences. Changes in risk aversion would 
affect asset allocation only to the extent that they are not already 
reflected in shifts because of changes in actual and expected risks 
and returns. In the regressions, changes in risk aversion could 
therefore be loosely interpreted as shifts in asset allocation that 
cannot be explained by the explanatory variables, that is, as a 
structural break in the regressions. 

26See, for example, OECD (2011).

safe, low-yielding assets may push them to become 
more aggressive with the remainder of their port-
folio to try to enhance portfolio returns. This may 
lead them to invest more aggressively in (smaller) 
emerging markets or alternative assets (commodi-
ties, real estate, private equity, infrastructure, and 
hedge funds). Investment returns on this risky part 
of their portfolio might well appear more variable 
under mark-to-market accounting rules (despite the 
improved diversification at the portfolio level over 
the longer run). Increased variability of returns may 
make asset allocation more volatile, leading to a risk 
of sudden reversals that may adversely affect financial 
stability, especially in less liquid markets. 

As heightened risk awareness and regulatory ini-
tiatives are pushing private investors to hold “safer” 
assets, there may be a role for sovereign investors to 
take on some of the longer-term risks that private 
investors now avoid. Although the assets of SWFs 
are less than one-tenth of the total assets of pension 
funds and insurance companies, their role is likely 
to expand as sovereign assets grow. Their original 
purposes should remain intact, but as their assets 
grow beyond that needed for their original pur-
pose, authorities could consider how their sovereign 
investment policies and financial markets can benefit 
from accommodating the supply of long-term 
investments. Sovereign asset allocation can also help 
foster longer-term financial stability, including by 
offsetting potentially destabilizing private invest-
ment behavior, especially during crises. That said, 
the extent to which SWFs and noncore reserves can 
be invested in longer-term, less liquid assets should 
be considered within a comprehensive framework 
for sovereign assets and liabilities management. Such 
a framework would link the asset allocation of sov-
ereign investment (including its liquidity, duration, 
and market risks) to its investment objectives, taking 
into account its explicit or contingent liabilities.

Monitoring of trends in asset allocation is an 
additional useful tool to identify potential risks to 
financial stability, but its effective use will require 
more accurate, comprehensive, and timely data. 
Changes in asset allocation by investors are at the 
core of capital flows between institutions, markets, 
and countries. Direct monitoring of these changes 
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will contribute to a more thorough understanding 
of the resulting flows and allow policymakers to 
identify more clearly any emerging risks to financial 
stability. However, relevant public data (mostly from 
national flow-of-funds accounts) are scarce, available 
with sometimes significant delays, and with differ-
ing methodologies. Private data are more timely and 
frequent but cover mostly investment funds and fail 
to capture most bank and official flows. Effective 

monitoring requires a major compilation effort to 
create a truly global dataset of higher frequency (at 
least quarterly, but preferably monthly) that includes 
asset allocation by type of investor, source and desti-
nation of funds, asset class, and maturity.27 

27The IMF is contributing to this effort, including through the 
G-20 Data Gaps Initiative. See www.imf.org/external/np/g20/
pdf/102909.pdf.
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Annex 2.1. Asset Allocation:  
Theory and Practice1

Markowitz (1952) changed the way both 
academics and practitioners look at the portfolio 
selection problem. Markowitz’s mean-variance 
approach became the basis for modern portfolio 
theory and the capital asset pricing model (CAPM) 
as well as for the application of continuous-time 
mathematics to the portfolio choice problem. 

Formally, portfolio shares in the generic mean-
variance model represent the solution to the 
optimization problem

wmin = min{w9Sw} (1)

subject to

w9r = r̂	 (2)

and other constraints, where w is a column vector 
of portfolio shares, r is a column vector of expected 
returns, and S is the covariance matrix of returns; 
w and r are of dimension n × 1; S is of dimension 
n × n; and wmin is the vector of portfolio shares 
that minimizes the volatility of the portfolio with 
expected return r̂. Using the portfolio standard 
deviation sp as the only relevant risk measure, solving 
for different values of r̂  yields a surface in s-r space 
that represents all the points of a feasible minimum-
risk portfolio for a given return, that is, the 
minimum-variance	frontier	(Figure 2.10). The upper 
part of the minimum-variance frontier—starting at 
MV, the point of minimum variance—is called the 
efficient	frontier, as these portfolios dominate those on 
the frontier below MV, which provide a lower return 
for the same risk.

Starting in the 1970s, the mean-variance approach 
became the workhorse of most of those who allocate 
assets. In applied work using this approach, returns 
were generally assumed to come from a normal 
statistical distribution, where the mean and variance 
are sufficient to completely describe the shape of the 
distribution. The properties of the normal distribution 
made it easier to calculate various risk measures and 
simplified some of the mathematics of the model. At 
a minimum, it provided a benchmark against which 
other asset allocation models could be compared.  

However, as the mean-variance model became 
widely adopted for strategic asset allocation, a 
number of weaknesses to the approach gradually 
came to the fore.

First, expected returns and the covariance matrix 
of returns for all assets have to be either estimated or 
derived from analyst estimates. But investors typically 
have firm ideas about the returns of only a subset 
of assets. For another set of assets, they might have 
less precise ideas, and for the remainder, they might 
not have formed any idea about expected returns. 
To avoid having to establish a full set of expected 
returns, many investors simply used historical returns 
when other estimates were not available. In the case 
of fixed income assets, yields were often used as the 
estimate of expected returns. A significant problem 
is that historical estimates and yields have proved 
to be bad indicators of future returns. Similarly, 
although estimates of the matrix of return covariances 
were initially deemed fairly stable, recent statistical 
advances have shown that they are time-varying.2

A second, more fundamental problem appeared 
in many applications. When correlations between 
asset returns were high and they had similar 
volatilities, small changes in expected returns among 
them generated dramatic changes in the model-
based portfolio allocations that were far greater 
than most users expected and, if implemented, 
would have imposed potentially large transaction 

2Time-varying covariance matrices also presented a problem. 
However, covariance matrices that are estimated on the basis 
of a GARCH (generalized autoregressive conditional hetero-
skedasticity) model can accommodate changing volatilities and 
correlations.1Prepared by Peter Lindner.
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costs. Those cases showed that mean-variance 
optimization algorithms do not discriminate well 
among such assets. 

Users dealt with these drawbacks mainly by 
imposing constraints such as limiting certain assets 
to a much smaller share than the optimization 
algorithm would suggest. Although such procedures 
introduced a degree of arbitrariness, they were more 
in line with the standard practice that combines 
investment experience with quantitative methods.3

The Black-Litterman (BL) approach seeks to 
address these issues.4 It derives a vector of implied 
expected returns from the existing weights of the 
market portfolio. Those returns become the starting 
point for further analysis, to which the investor’s own 
return forecasts and confidence in those forecasts can 
be added. Further, return forecasts can be formulated 
on a relative basis (that is, the expected return of asset 
A is assumed only to be higher than that of asset B) 
to arrive at the optimal BL asset allocation. In many 
applications of the BL model, the weights of only 
those assets for which returns were modified would 
change appreciably upon recalculation.

Although the BL model alleviates some significant 
shortcomings of the mean-variance approach, its 
underlying distributional assumptions still pose 

3Doing so allows practitioners to incorporate elements like 
trading and market impact costs and the potential for market 
intervention by regulators, which are often hard to model.

4See Black and Litterman (1990 and 1992) and Idzorek 
(2005).

particular challenges. These challenges were brought 
to the fore by ongoing market developments:

• Many assets—for example, options and credit-
dependent bonds and derivatives—have returns 
that cannot be reasonably approximated by a 
normal distribution. The nonlinear payoff struc-
tures of many instruments (including derivatives) 
made it progressively harder to justify allocation 
algorithms based on linear approximations. 

• A number of events focused attention on “tail 
risks,” which, within the framework of a normal 
distribution, have an extremely small probability 
of occurring, but are realized more frequently 
than predicted by normality (including during 
the global financial crisis).5 Also, many standard 
asset return distributions displayed asymmetry, or 
“skewness.” These observations made the assump-
tion of a normal distribution hard to maintain, 
and models that incorporate this assumption lead 
to unexpectedly large losses.

Hence, the global financial crisis weakened 
investors’ trust in the mean-variance model. 
However, although advances have been made on 
the quantitative and statistical fronts, and more 
reliance is being placed on investment experience, no 
consensus approach has yet emerged to take the place 
of the mean-variance model.

5For some assets, datasets, and data frequencies, models 
calculated probabilities on the order of 1 in 1 trillion for some 
observed returns—too small to be realistic.
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Annex 2.2. Results of the IMF Survey on 
Global Asset Allocation1

In April and May 2011, the IMF asked the 
approximately 300 largest asset management 
companies and 200 largest pension funds and plan 
sponsors in the world to participate in a survey 
of perceived longer-term trends in global asset 
allocation.2 A total of 122 firms participated: 68 asset 
management companies (hereafter, asset managers) 
and 54 pension funds or plan sponsors (pension 
funds). Their responses are summarized below. Survey 
participants are listed at the end of this annex (Table 
2.22).

Assets under Management and Allocation Trend3

At year-end 2010, the asset managers in the survey 
had $16 trillion in assets under management, and the 
surveyed pension funds had $3 trillion (Table 2.11).3 
The participating asset managers, acting in various 
capacities, covered a wide range of investor types 
(Table 2.12).4

In terms of asset class allocation, shares for 
equities declined markedly between end-2006 and 
end-2010 for the asset managers and pension funds 
surveyed, while the shares for fixed income rose.5 
Shares for alternative investments (real estate, hedge 
funds, private equity, and commodities) increased 
marginally for pension funds after 2006 (Table 2.13). 

Global Asset Allocation and Underlying Factors

By region, assets were predominantly concentrated 
in advanced economies, particularly in the G-7 
(Tables 2.14 and 2.15). However, allocations to 
emerging market economies increased noticeably, 
albeit from very low levels for some regions.

In general, both asset managers and pension funds 
put substantial importance on economic growth 
prospects when determining country allocations; in 
contrast, interest rate differentials between countries 
were not a dominant factor (Table 2.16). Also, 
asked specifically what factors led to changes in asset 
allocations into cross-border investments between 
end-2006 and end-2010, respondents cited the desire 
for portfolio diversification as playing a key role 
(Table 2.17).

The Low Interest Rate Environment and Risk-Return 
Profiles

After end-2006, a majority of asset managers and 
pension funds put more emphasis on controlling risk 
than on enhancing returns, and some even lowered 
their exposures to risky assets and accepted lower 
returns (Table 2.18).

A majority of asset managers and pension funds 
expected policy rates in advanced economies to 
remain below end-2007 levels for at least the next 
three years (Table 2.19). 

Use of Derivatives

The hedging instruments most frequently used 
by asset managers and pension funds were currency 
forwards and futures, followed by options/swaptions 
and interest rate swaps (Table 2.20). Asset managers 
used a wider set of instruments more extensively than 
pension funds and used them more to enhance yields 
than did pension funds (Table 2.21). Consistent with 
the trend mentioned above to reduce risk exposures, 
usage of most hedging instruments increased since 
end-2006 for both asset managers and pension funds.

1Prepared by Ken Chikada. 
2The potential participants were identified with data in Towers 

Watson (2010a and 2010b) and other relevant information. 
3The combined amount represented about one-fourth of the 

world total. The latest available data show that the global fund 
management industry had $71 trillion in total assets under man-
agement at year-end 2009 (TheCityUK, 2010).

4To a large extent, asset allocations of asset managers were 
driven by their clients’ demands. Only 17 percent of asset manag-
ers replied that their asset allocations were not at all affected by 
client demands.

5The survey aimed to collect quantitative data since 2002, but 
many participants could not provide consistent data for 2002. We 
focus here on the data since 2006.



chapter 2 Long-Term InvesTors and TheIr asseT aLLocaTIon: Where are They noW?

 International Monetary Fund	|	September 2011 35

Table 2.12. Asset Managers’ Assets under Management: 
Origin of Funds
(In percent)   

2006 2008 2010

Pension funds 24.6 26.2 25.8
Endowments 2.4 2.4 2.4
Insurance companies 15.5 17.2 18.0
Sovereigns 0.9 1.2 1.5
Retail 36.2 32.9 33.0
Exchange traded funds 0.2 0.1 0.4
Banks 2.9 2.7 2.7
Unspecified 17.3 17.2 16.3

source: ImF survey on global asset allocation.

note: Figures are averages of 52 respondents.

Table 2.11. Survey Participants’ Assets under Management 
(In billions of U.S. dollars)         

Asset Managers Pension Funds

2002 2006 2008 2010 2002 2006 2008 2010

Assets under management 6,014 13,055 12,501 16,248 1,509 2,807 2,862 3,368
Number of respondents 51 63 67 68 52 53 53 54

source: ImF survey on global asset allocation.       

Table 2.13. Asset Allocation by Asset Class       
(In percent)       

Asset Managers Pension Funds

2006 2008 2010 2006 2008 2010
traditional asset classes
Cash 6.9 8.9 6.5 1.7 2.1 2.4
Equities 39.7 31.2 34.5 51.4 40.3 44.9
Bonds 41.9 46.6 46.7 36.0 41.9 37.1
Subtotal 88.5 86.7 87.7 89.1 84.3 84.4
alternative asset classes
Real estate 4.4 5.2 4.7 5.2 6.7 5.6
Hedge funds 1.7 2.1 1.4 1.5 2.2 2.2
Private equity 0.5 0.6 0.6 2.7 4.5 4.6
Commodities 0.1 0.1 0.1 0.4 0.6 1.0
Others 4.8 5.4 5.5 1.0 1.7 2.1
Subtotal 11.5 13.3 12.3 10.9 15.7 15.6

source: ImF survey on global asset allocation.       

note: Figures are averages for 55 asset manager respondents and 49 pension fund respondents.     
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Table 2.15. Top 10 Investment Destinations 
(Ranked by scores)    

Asset Managers Pension Funds

Rank Country Score Country Score

1 United States 225 United States 226
2 United Kingdom 115 United Kingdom 159
3 Germany 100 Japan 112
4 France 97 Germany 52
5 Japan 77 France 48
6 Italy 52 Canada 37
7 Canada 42 Switzerland 27
8 Switzerland 28 Australia 15
9 Australia 23 Sweden 14
10 Brazil 22 Denmark 10

source: ImF survey on global asset allocation.  

note: shown are the 10 countries cited most frequently by respondents, who were asked to report their top five countries. score is calculated as (5 * rank-1 country) +  
(4 * rank-2 country) + (3 * rank-3 country) + (2 * rank-4 country) + (1 * rank-5 country). results are for 64 asset manager respondents and 52 pension fund respondents.

Table 2.16. Top Five Factors Considered in Country Allocation
(Ranked by scores)

Asset Managers Pension Funds

Rank Factors Score Factors Score

1 Economic growth prospects 190 Economic growth prospects 137
2 Sovereign debt issues 87 Liquidity of relevant markets 71
3 Inflation prospects 78 Inflation prospects 48
4 Interest rate differentials between countries 73 Sovereign debt issues 43
5 Industry- or sector-specific characteristics 62 Interest rate differentials between countries 34
source: ImF survey on global asset allocation. 

note: shown are the five factors cited most frequently by respondents, who were asked to report their top four factors. score is calculated as (4 * rank-1 factor) +  
(3 * rank-2 factor) + (2 * rank-3 factor) + (1 * rank-4 factor). results are for 62 asset manager respondents and 43 pension fund respondents.

Table 2.14. Regional Allocation         
(In percent)           

Asset Managers Pension Funds

Bonds Equities Bonds Equities

2006 2010 2006 2010 2006 2010 2006 2010

Own country of domicile  61.0  60.1  47.5  44.8  78.1  75.7  55.5  50.3 
East Asia/Pacific  3.4  3.6  8.5  9.0  1.8  2.4  8.6  10.1 
Europe  27.2  27.1  28.2  27.1  11.7  11.4  22.1  21.4 
Latin America  0.8  0.8  1.8  2.6  0.3  0.9  0.8  2.5 
Middle East/North Africa  0.1  0.2  0.2  0.3  0.0  0.3  0.2  0.4 
North America  7.1  7.7  11.7  13.0  7.9  8.9  11.6  13.1 
South/Central Asia  0.2  0.2  0.8  2.1  0.1  0.4  1.1  2.0 
Sub-Saharan Africa  0.0  0.0  0.1  0.2  0.0  0.1  0.1  0.3 

source: ImF survey on global asset allocation.        

note: For asset managers, figures are averages for 29 respondents for bonds and 32 respondents for equities. For pension funds, figures are averages for 28 respondents. 
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Table 2.17. Top Five Factors Considered in Cross-Border Investment since End-2006
(Ranked by scores)

Asset Managers Pension Funds

Rank Factors Score Factors Score

1 Diversification 115 Diversification 106
2 Longer-term growth prospects 113 Longer-term growth prospects 100
3 Search for yield 93 Search for yield 40
4 Sovereign or country risk 60 Range of investments available 33
5 Market liquidity 58 Volatility 32

source: ImF survey on global asset allocation.

note: shown are the five factors cited most frequently by respondents, who were asked to report their top four factors. score is calculated as (4 * rank-1 factor) +  
(3 * rank-2 factor) + (2 * rank-3 factor) + (1 * rank-4 factor). results are for 61 asset manager respondents and 40 pension fund respondents.

Table 2.18. Experience and Expectations of Portfolio Risk Exposures and Returns 
(In percent of respondents) 

Asset Managers Pension Funds

Changes in risk exposure and return Since end-2006
In the next 

 3 years Since end-2006
In the next 

 3 years
Higher risk exposure and…
…higher return 6.3 9.5 16.3 16.3
…same return 4.8 3.2 12.2 2.0
…lower return 6.3 3.2 4.1 2.0
Same risk exposure and…
…higher return 3.2 14.3 2.0 6.1
…same return 20.6 41.3 18.4 34.7
…lower return 27.0 7.9 18.4 10.2
Lower risk exposure and…
…higher return 0.0 3.2 2.0 0.0
…same return 11.1 7.9 4.1 6.1
…lower return 20.6 9.5 22.4 22.4

source: ImF survey on global asset allocation.

note: The table summarizes the answers to two survey questions: (i) how has the risk exposure and return of your portfolio changed compared to end-2006? and (ii) given 
your expectations for the risk/return landscape going forward, how do you think the risk exposure and expected return of your portfolio will change in the next three years, 
compared to today? results are for 63 asset manager respondents and 49 pension fund respondents.

Table 2.19. Expected Period before Policy Rate Rise 
(In percent of respondents)

Asset Managers Pension Funds

In 1 year 0.0 0.0
In 2 years 14.1 12.2
In 3 years 50.0 55.1
In 5 years 20.3 18.4
Beyond 5 years 15.6 14.3

source: ImF survey on global asset allocation.  

note: share of respondents expecting the policy rates in advanced economies 
to return to end-2007 levels in each time  period. results are for 64 asset manager 
respondents and 49 pension fund respondents. 



G LO B A L F I N A N C I A L S TA B I L I T Y R E P O RT

38	 International Monetary Fund	|	September 2011

Table 2.20. Use of Hedging Instruments
(In percent of respondents)

Among Users, Change in Use since End-2006

Instruments Currently Using Increased Decreased 
asset Managers

Currency forwards 88.9 73.2 7.1
Futures 88.9 67.9 12.5
Options/swaptions 76.2 56.3 20.8
Interest rate swaps 69.8 59.1 9.1
Credit default swaps 57.1 58.3 22.2
Currency swaps 47.6 50.0 26.7
Correlation hedging 42.9 63.0 3.7
Forward rate agreement 38.1 50.0 12.5
Cross-currency swaps 36.5 52.2 17.4
Short sales 27.0 47.1 5.9
Political risk insurance 6.3 0.0 25.0

pension Funds
Currency forwards 69.2 69.4 13.9
Futures 59.6 74.2 6.5
Interest rate swaps 51.9 70.4 18.5
Options/swaptions 46.2 79.2 8.3
Credit default swaps 38.5 70.0 10.0
Forward rate agreement 32.7 70.6 0.0
Currency swaps 32.7 64.7 5.9
Cross-currency swaps 19.2 90.0 0.0
Correlation hedging 17.3 55.6 11.1
Short sales 11.5 83.3 0.0
Political risk insurance 1.9 0.0 0.0

source: ImF survey on global asset allocation. 

note: results are for 63 asset manager respondents and 52 pension fund respondents.

Table 2.21. Use of Derivatives to Enhance Yields
(In percent of respondents)

Asset Managers Pension Funds
Not at time of survey
Never 33.8 49.1
Not any more 1.5 0.0
Yes at time of survey and change since end-2006
Less use 6.2 1.9
No change 16.9 9.4
More use 41.5 39.6

source: ImF survey on global asset allocation. 

note: results are for 65 asset manager respondents and 53 pension fund respondents.
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Table 2.22. Survey Participants
Asset Managers Pension Funds

Allianz Global Investors Arizona State Retirement System

APG All Pensions Group Barclays Plc.

Arca Sgr SpA Canada Pension Plan Investment Board

Artio Global Management LLC Colorado Public Employees’ Retirement Association

Aviva Plc Doctors Pension Funds Services

Banco Itau Unibanco Emergency Services & State Super (ESSSuper)

Bank of Montreal Financial Group Exxon Mobil Corporation

BayernInvest Kapitalanlagegesellschaft mbH Första AP-Fonden

BNP Paribas GE Asset Management

Caisse de dépôt et placement du Québec Government Pension Investment Fund

Caixa Gestão de Activos Healthcare of Ontario Pension Plan

Colonial First State Global Asset Management International Business Machines (IBM)

Credit Suisse AG Illinois Municipal Retirement Fund

Cutwater Asset Management Illinois Teachers Retirement System

Danske Capital National Grid Plc.

DekaBank Novartis

Delaware Investments Pension Fund Association for Local Government Officials

Deutsche Asset Management Public Employees’ Retirement System of Nevada

Edmond de Rothschild Asset Management Retirement Systems of Alabama

F&C Investments Retirement Systems of Georgia

Fiera Sceptre Inc. South Carolina Retirement System Investment Commission

HarbourVest Partners State of Wisconsin Investment Board

Helaba Invest Kapitalanlagegesellschaft mbH Stichting Pensioenfonds Metaal en Techniek

HSBC Asset Management Strathclyde Pension Fund

Investment Solutions Limited Sunsuper

Legal & General Group Plc Texas Municipal Retirement System

MEAG MUNICH ERGO Asset Management The State Pension Fund

Mitsubishi UFJ Financial Group Inc. United Parcel Service

Mondrian Investment Partners Limited United Technologies Corporation

Nikko Asset Management Versorgungsanstalt des Bundes und der Länder

Nordea Investment Management AB Verizon Investment Management Corp.

Pioneer Investments

PNC Financial Services Group Inc.

Rabobank

SEB Wealth Management

Stone Harbor Investment Partners LP

Sun Life Financial

Swiss Life

TD Asset Management Inc.

Tokio Marine & Nichido Fire Insurance Co., Ltd.

UBS Global Asset Management

Union Asset Management Holding

Union Bancaire Privée, UBP SA

van Lanschot Bankiers

William Blair & Company

source: ImF survey on global asset allocation.
note: among participants, 23 asset managers and 22 pension funds chose to remain anonymous.
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Annex 2.3. Defining Foreign Exchange 
Reserves and Sovereign Wealth Funds1

Foreign Exchange Reserves

The IMF’s primary definition of reserve assets 
is contained in its BoP/IIP manual (IMF, 2009, 
Chapter VI, paragraph 6.64) as follows:

Reserve assets are those external assets that are readily 
available to and controlled by monetary authorities 
for meeting balance of payments financing needs, for 
intervention in exchange markets to affect the currency 
exchange rate, and for other related purposes (such 
as maintaining confidence in the currency and the 
economy, and serving as a basis for foreign borrowing). 

The IMF further defines reserve assets by stating 
that they “must be both denominated and settled 
in foreign currency” (paragraph 6.71) and “must 
be denominated and settled in convertible foreign 
currencies” (paragraph 6.72); and that “reserve 
assets, other than gold bullion, must be claims on 
nonresidents” (paragraph 6.65). These definitions 
place few restrictions on the asset classes that can 
be used for reserve asset investments. The main 
constraints are that they must be liquid (“readily 
available”) and that they must constitute claims on 
“nonresidents” in “convertible foreign currencies.”

Sovereign Wealth Funds

The International Working Group of Sovereign 
Wealth Funds (2008) defines sovereign wealth 
funds (SWFs) as “special-purpose investment funds 
or arrangements that are owned by the general 
government” (p. 3). “Created by the general 
government for macroeconomic purposes, SWFs 
hold, manage, or administer assets to achieve 
financial objectives, and employ a set of investment 
strategies that include investing in foreign financial 
assets” (p. 3). In addition, SWFs “are commonly 
established out of balance of payments surpluses, 
official foreign currency operations, the proceeds 
of privatizations, fiscal surpluses, and/or receipts 
resulting from commodity exports” (p. 3, note 
7). This definition excludes, among other things, 
“foreign currency reserve assets held by monetary 

authorities for the traditional balance of payments or 
monetary policy purposes, state-owned enterprises 
(SOEs) in the traditional sense, government-
employee pension funds, or assets managed for the 
benefit of individuals” (p. 3, note 6).

The above definition of SWFs covers three key 
elements: ownership, type of investments, and 
purposes and objectives. 

• Ownership: SWFs are owned by the general gov-
ernment, which includes both central government 
and subnational governments.2

• Investments: The investment strategies include 
investments in foreign financial assets, and 
excludes those funds that invest solely in domestic 
assets.

• Purposes and objectives (Table 2.23): SWFs are 
created to invest government funds to achieve 
financial objectives, and (may) have liabilities that 
are only broadly defined, thus allowing SWFs to 
employ a wide range of investment strategies with 
a medium- to long-term timescale. The objective 
of SWFs is different than that of, for example, 
reserve portfolios held only for traditional bal-
ance of payments purposes. Under the definition, 
SWFs may include reserve assets, but reserve 
assets are generally not intended to be a part of 
SWFs.3

Furthermore, the statement of the International 
Working Group of Sovereign Wealth Funds (2008) 
that SWFs are “commonly established out of balance 
of payments surpluses, official foreign currency 
operations, the proceeds of privatizations, fiscal 
surpluses, and/or receipts resulting from commodity 
exports” (p. 3) reflects both the traditional origin of 
SWFs—the revenues received from mineral wealth—
and the more recent approach of transferring excess 
reserves.

1Prepared by Peter Lindner.

2Note that the use of the word arrangements as an alternative 
to funds allows for a flexible interpretation of the legal arrange-
ment through which the assets can be invested. SWFs vary in 
their institutional arrangements, and the way they are recorded 
in the macroeconomic accounts may differ depending on their 
individual circumstances. See also IMF (2001b).

3Likewise, the intention is not to exclude all assets on the 
books of central banks: SWFs can be on the books of central 
banks if they are held for other than balance of payments pur-
poses (for example, intergenerational wealth transfer).
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Reserve assets and assets held by an SWF can 
overlap, in that reserve assets can be held within an 
SWF. However, such overlap can occur only when 
the SWF is “permitted to transact in such assets 

only on terms specified by the monetary authorities 
or only with their express approval” (IMF, 2009, 
Chapter VI, paragraph 6.67).
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Annex 2.4. Theoretical Foundation of the 
Regression Specification and Detailed 
Regression Results1

In the generic mean-variance (or Markowitz) 
model, an investor will choose portfolio shares for 
assets that minimize the variance of the portfolio’s 
value for a given portfolio return.2 The solution 
to that problem yields optimal portfolio shares 
that minimize the variance across all possible 
combinations of returns. Each investor can then 
choose a variance-return combination that maximizes 
the investor’s welfare (which will depend on the 
investor’s risk aversion). Later versions of the mean-
variance model have used various “utility” functions 
(that is, functions that conveniently summarize the 
investor’s preferences) derived from microeconomic 
principles. We employ the widely used constant 
relative risk aversion (CRRA) utility function U, 
which is time separable, that is, where total welfare is 
a simple sum of welfare in each separate period. This 
can be represented by the following:
	 Ct+i

1-γ – 1
maxEt∑

∞
i=0δiU(Ct+i)	=	∑∞

i=0δ i	
1 – γ

	 (1)

where Ct+i	denotes consumption at time t	+	i; γ is the 
coefficient of relative risk aversion, which is assumed 
not to depend systematically on the investor’s wealth; 
δ i is a discount factor; and Et is the expectations 
operator, taking into account all information 
up through period t. The intertemporal budget 
constraint of the investor is given by

Wt+1 = (1 + Rp,t+1)(Wt	- Ct) (2)

where Rp,t+1 is the portfolio return between period t 
and t	+ 1, and Wt+1 is wealth in period t + 1. Suppose 
there are N risky assets and one risk-free asset. Rt+1 
is a vector of risky returns with N elements. It has a 
mean vector EtRt+1, and a variance-covariance matrix 
St+1. at	is a vector of allocations to the risky asset. 
The riskless asset has return rf,t+1 from time t to 
t	+ 1. The portfolio manager optimally chooses at to 
maximize utility subject to the budget constraint.

For this problem, no closed-form solution exists 
that will yield explicit portfolio weights based on 

the other variables. However, based on a linearized 
approximation to the intertemporal budget 
constraint (see Campbell and Viceira, 2002, for 
details) we can derive the following solution to the 
portfolio problem:

at	= 1St
–1(Etrt+1 - rf,t+1 + σ2

t /2) + (1 - 1)St
–1σht (3) γ γ

where  is a unit vector, and sht is the vector of 
covariances of each risky asset return with revisions in 
expected future portfolio returns: 

sht	= Covt(rt+1,	- (Et+1	-	Et)	Σ
∞
j=1rjrp,t+1+j) (4)

where r is a discount factor applied to future returns. 
One transformation of equation (2) allows us to 
restate sht	as the covariance of the risky asset return 
with the value function, vt: sht = Covt (rt+1, – vt+1). 
This shows that the intertemporal component of 
asset demand is determined by the covariance of 
the risky asset’s return with the investor’s utility per 
unit wealth, which varies over time with investment 
opportunities.

Equation (3) illustrates that the demand for a 
risky asset depends on the weighted average of the 
risk premium (relative to its variance) and the asset’s 
covariance with the revisions in the expectations of 
future portfolio returns (again relative to its variance), 
that is, an intertemporal term. The weights on these 
terms are proportional to the investor’s risk tolerance 
(1/). This result, which assumes independently and 
identically distributed returns, therefore predicts that 
an investor will choose to allocate more portfolio 
wealth in a given asset i when it:

• offers high expected returns, that is, Etrt+1 – rf,t+1  
+ α2

t /2 is high;
• has low variance, that is, the ith diagonal term in 

S is low;
• has low covariance with other assets in the portfo-

lio, that is, the applicable nondiagonal terms in S 
are low; and  

• offers a hedge against future declines in portfolio 
returns, that is, sht is high.
When risk aversion  increases, investors will bias 

their portfolio toward the risk-free asset. Therefore, 
in periods of elevated risk aversion, funds should 
flow out of risky bonds and equities to “risk free” 

1Prepared by Ruchir Agarwal, Serkan Arslanalp, and Tao Sun. 
2Markowitz (1952).
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instruments (which, from the perspective of a 
long-term investor, is an asset that approximates a 
long-term inflation-indexed bond with low default 
risk).

The independent variables in the regression in 
the chapter proxy for the various determinants in 
equation (3) above, as shown in the table below.

Table 2.24 gives the detailed regression results.

Model determinant Equities Bonds
  Empirical equivalent Proxy in regressions Empirical equivalent Proxy in regressions
Expected returns Capital gains Real GDP growth Coupon payments 3-month interest rate
  Dividends Real GDP growth Default/credit risk Real GDP growth
  Country risk Country risk Country risk Country risk

Variance Stock market volatility Real GDP volatility Inflation risk Inflation risk

Covariance Covariance with world Covariance of country Covariance with world Covariance of country 
  (diversification   returns   equity returns with   returns   bonds returns with  
  effect)    world portfolio returns    world portfolio returns

Intertemporal  Covariance with  Covariance of country Covariance with  Covariance of country bond 
  hedge   change in world   equity returns with changes   change in world   returns with changes 
    returns   in world portfolio returns   returns   in world portfolio returns
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