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Abstract

The portfolio of the average investor contains ingoat information for strategic asset allocation
purposes. This portfolio shows the relative valbi@lbassets according to the market crowd, which
one could interpret as a benchmark or the optiragfgdio for the average investor. We determine the
market values of equities, private equity, reahtesthigh yield bonds, emerging debt, hon-govertmen
bonds, government bonds, inflation linked bondsnmodities, and hedge funds. For this range of
assets, we estimate the invested global marketoportor the period 1990-2011. For the main asset
categories equities, real estate, non-governmamisand government bonds we extend the period to
1959-2011. To our understanding, we are the fiarstdcument the global multi-asset market portfolio
at these levels of detail for such a long periotroé.
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1. Introduction

In this paper, we contribute to the literature mcwmenting the invested global multi-asset market
portfolio. This portfolio is the aggregate portfmbf all investors, where portfolio weights indiedhe
constitution of the average portfolio. It containgortant information as it represents the viewshef
market crowd with respect to the pricing and vabfieeach asset class. Hereby, it can serve as a
benchmark for the strategic asset allocation oéstars. It can also be used as a starting point for
portfolio construction or as a sanity check to detee deviations of the investor’'s portfolio froimet
market portfolio. Also, practitioner’s using thesas allocation framework of Black and Litterman
(1992) need the market portfolio to derive the expe returns implicitly priced in by all market
participants. In addition, investors employing it asset allocation strategies might use large
deviations from long term average market portfelieights as a valuation indicator. But, aside from

these practical perspectives, the market portfsladso interesting from a theoretical perspective.

Tobin (1958) assumes that all assets are traddthamcial markets. From his model, Tobin (1958)
concludes that investors should invest in a contlmnaof the market portfolio and a risk-free asset.
With additional assumptions, this theory has leadhe development of the Capital Asset Pricing
Model (CAPM), which has important implicationsstates that each investor should invest in exactly
the same portfolio of risky assets, the marketfpliot How much is invested in this market portéoli
and how much in the risk-free asset depends oratt@unt of risk an investor is prepared to take.
Thus, the existence of two mutual funds in the diaslsufficient to meet the demand of all investors
one riskless money market fund and one fund thasists of the entire market of risky assets. For
investors with liabilities, such as sovereign weditnds or pension funds, the risk-free asset neay b

replaced by a “hedging asset” mimicking the lidigi, see Sharpe and Tint (1990).

The CAPM is frequently used in modern day finareedvocate passive index investing, see Goltz
and Le Sourd (2011). Although thousands of padsdex tracking funds are available these days, we
have not been able to find one that aims to offerglobal market portfolio. Investors who are wiji

to build this portfolio need to buy securities anfls from each of the asset classes separately and
make allocations according to world market catdlons. An important application of our studyas t
determine the strategic asset allocation weighenmdhvestor who targets investing according tolgvor

market capitalizations.
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The validity of the CAPM has been tested extengivelthe decade after it was developed. Roll
(1977) criticizes empirical tests of the CAPM besmumany assets, such as human capital, are in
reality non-tradable and hence cannot be part efitivestable market portfolfoBut, Rosenberg
(1981) and Stambaugh (1982) claim that differeet#jrations of the market portfolio are unlikety t
lead to different conclusions about the CAPWhey recommend using the traded market portfalio i
empirical applications. Moreover, Rudd and Rosepl{@©80) indicate that in an environment of
investment management it is more useful to consaumarket index that represents the opportunity
set of the portfolio manager instead of a thecaétionstruct that is not observable in practica. Fo
example, Brinson, Diermeier, and Schlarbaum (1986 develop an invested market capitalization
weighted benchmark for pension plans that containe asset classes: domestic large cap equities,
domestic small cap equities, international equitmnture capital, domestic bonds, international
dollar bonds, non-dollar bonds, real estate, asti eguivalents. In a second step, they improve upon
the invested market capitalization benchmark bystoieting a mean-variance efficient portfolio.
Another example is Bekkers, Doeswijk, and Lam (30080 distinguish a wide range of global asset
classes simultaneously in a mean-variance analgsimarket portfolio approach, as well as a

combination of both.

In our study we distinguish ten established asksesises: equities, private equity, listed and uedist
real estate, high yield bonds, emerging market ,debh-government bonds, government bonds,

inflation-linked bonds, commodities and hedge funds

We focus on the invested market portfolio. Thigisubset of the investible portfolio. The investibl
portfolio refers to all assets that investors coadi would invest in, if they would be available fo
them. The invested portfolio contains all asset# ihvestors actually have invested in. So, for
example, we exclude durable consumption goods, huoagpital, private housing, small private
enterprises, government stakes in companies, dratdmnk holdings of gold. We focus on the
invested portfolio because we try to assess theeggte portfolio of all investors, which can seage

a reference for strategic asset allocation purpd&sm, it makes no sense to take assets into atcou

that investors are not invested in. Our study diffeom studies that include assets in which inwesst

! Anthanasoulis and Shiller (2000) develop a thécakimodel in which they show that making these-traded assets
tradable would increase social welfare.

2 Brown and Brown (1987) document that ranking ofunalifund performance is not sensitive to differgmecifications of
the market portfolio, but the estimation of out-uniderperformance depends highly on the markekinded.



are not invested like Ibbotson and Siegel (1983)ptson, Siegel, and Love (1985) and Roxburgh,
Lund and Piotrowski (2011).

In addition to providing an estimate of the worlédnket portfolio for the end of 2011, we track the
world market portfolio for these ten asset clagsas the period 1990 to 2011. This is a non-trivial
exercise, as invested market capitalizations aterewlily available for each of these asset classes
over this historical period. For the asset clagsggities, real estate, non-government bonds and
government bonds we even extend the period ba&k30. To our understanding, we are the first to

document the global market portfolio at this leskdtetail for such a long period of time.



2. The global market portfolio 2011

In the appendix we describe our data sources artdoah@logy in detail. Here, once again we stress
that we focus on the invested market portfolio.sTéuims up to the opportunity set that is availédle
investors. We estimate the total market capitabmabof the invested global multi-asset market
portfolio at USD 83.5 trillion at the end of 201Equities represent the largest asset class with a
market value of USD 29.0 trillion, or 34.7% of ttetal market capitalization of all asset classes.
Government bonds follow closely with USD 25.0 imifi, which equals 30.0% of the market portfolio.
Non-government bonds, primarily consisting of cogte bonds and mortgage backed securities, are
worth USD 15.4 trillion or 18.4%. All other assedtegories are relatively small compared to these
three asset classes. They vary from USD 0.4 mill{0.5%) for commodities to USD 3.7 trillion
(4.4%) for real estate. The market capitalizatibthese seven relatively small asset categories add
up to USD 14.1 trillion (16.9%).

Figure 1. Global market portfolio ultimo 2011 (USD trillion and as %)
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Our estimate for equities is in line with Idzorddarad and Meier (2006) from Ibbotson Associates.

They estimate the market capitalization of equitieadd up to USD 29.1 trillion in their market wal



approach, which is in between our year end 200Bnast of USD 28.4 trillion and the USD 33.7
trillion figure for 2006° Roxburgh, Lund and Piotrowski (2011) estimate tjiebal market
capitalizations for equities and debt. Their estedanarket values are substantially higher for tegi
and government bonds than our estimates. They ddamument their methodology or their sources.
As they add the value of government stakes indistempanies, they use investibility as a criterion,
instead of the invested criterion that we use. ¢é@mrntries like China, this can make a substantial
difference. To illustrate, they estimate the glogtalck market capitalization at USD 54 trilliontaé
end of 2010. For outstanding public debt securitiesy arrive at USD 41 trillion. For 2010, we
estimate the market value of equities at USD 3fotrj USD 22 trillion less than Roxburgh, Lund and
Piotrowski (2011). Our 2010 estimate for the totalue of government bonds, emerging debt and
inflation linked bonds is USD 27 trillion. This 8SD 14 trillion below the number for public debt of
Roxburgh, Lund and Piotrowski (2011).

We now have a static estimate of the global musisied market portfolio. An estimate over a long
period of time can provide insight into the dynasnié the market portfolio. These dynamics show the
range and the volatility of historical asset clagsights. Such a reference might be useful in
determining investors’ own strategic asset weigNesxt, tactical asset allocation strategies migig u
large deviations from long term average marketfpliot weights as a valuation indicator. In our next
two sections we discuss the historical dynamidhefmarket portfolio. First, we document the market
portfolio for a range of ten asset classes over2bwgear period 1990-2011. Then, we extend the

analysis to the 53-year period 1959-2011 for fomimasset classes.

3 Unfortunately, Idzorek, Barad, and Meier (2006) explicitly mention the date on which theiriestte is based.



3. The global market portfolio 1990-2011

For the period 1990-2011 we have collected markgitalization data for ten asset classes. The
further we go back in time, the less trivial ittcsconstruct market capitalizations from standaathd
sources. A potential challenge is that several¥miteviders did not cover as many assets histdyical
as they do today. This could imply that the his@rimarket portfolio weights are biased. On thespth
hand, the lower coverage of data providers in st pould also be related to the lower investipiit
some of the asset classes. For this part, it wowd bias our market portfolio weights. Our
assumption, which we admit might be strong, is that coverage of the data sources for all asset

classes grows at the same rate.

As a kind of reality check on our data, we try giablish whether the portfolio weights obtained
through our data sources and methodology leadensildle outcomes. Therefore, we compare our
estimated global market portfolio weights for treegories equities, real estate, government bonds
and non-government bonds over the period 1985-2dtilthe estimates of the US market portfolio
by Ibbotson, Siegel, and Love (1985) for the ped®89-1984. This comparison supposes that market
portfolio weights of these four main asset clasdesuld resemble each other to some degree during
two sub-periods of the 61 year sample period. Athsa horizon one could argue this should be the
case as (1) corporate balance sheets contain bbthadd equity that are both available to investors
(2) the enterprise value of companies is relatethéosize of the economy, while the size of delot an
the debt capacity of governments is related tcstbe of the economy and (3) the value of real essat
also connected to the size of the economy. At |eestwould be very puzzled if this analysis would
for example show that in the first sub-period alif main categories would on average have had
roughly equal weights while the second sub-periodld show major differences between asset class

weights.

For the comparison, we prefer to use the US estisnat Ibbotson, Siegel, and Love (1985) for the
period 1959-1984 estimates instead of their glelstimates. This enables us to incorporate realeesta
in this reality check as they do not provide estendor real estate outside the US. For this p@pos
we have extended our estimates for these four aagsgback to 1985, as described in the appendix. A
data extension before 1990 is also needed to camata series for four main asset categories from

1959 to 2011 that we discuss in the next section.



Table 1. Weight of an asset class as a percentage of the total market value of four main asset
classes (period aver ages)

1959-1984 (US) 1985-2011 (global)

Stocks 61.0% 51.6%
Real estate 3.9% 4.3%
Non-government bonds 12.0% 14.5%
Government bonds 23.1% 29.6%
Real estate as % stocks 6.7% 5.3%
Non-government bonds as % government bonds 54.9% 2967

As Table 1 show’s our estimate for the average weight of globatlsoin the period 1985-2011
(51.6%) is roughly 9% below the estimated weighstafcks in a US portfolio for the period 1959-
1984 (61.0%). For each of the other three asssse$a our estimates are somewhat higher. The weight
of real estate relative to stocks and the weightasf-government bonds relative to government bonds
closely resemble each other. The value of global estate equals 5.3% of global stocks in 1985-
2011. For the US this is 6.7% for the period 199841l Global non-government bonds are on average
worth 57.2% of government bonds in the period 12851 while this is 54.9% in the US from 1959 to
1984. Hence, a comparison of the weights of oubalonarket portfolio with historical estimates on

the US market suggests that our estimates make@etoisense.

Figure 2 shows the global market portfolio from @2® 2011. The general picture is a declining
weight for equities at the benefit of other assa$ses, especially non-government bonds. Equaiés f
from a 51.4% weight at the end of 1990 to 34.79201. Non-government bonds rise from 11.4%
18.4%. Next, private equity and hedge funds gro8#®point and 2.0%-point respectively to 3.5%
and 2.4%. High yield bonds, emerging market deltiaflation linked bonds rise between 1.2% and

1.8% to end of period weights between 1.4% and 2W8%ghts in other asset classes change less than

4 We divide the Ibbotson, Siegel, and Love (198%)rexte for the value of business real estate by fo@rrive at a proxy

for the equity component of invested real estate,tbe appendix. Next, Ibbotson et al. (1985) labgborate issued bonds
corporate bonds whereas we use the term non-goeatrimonds for investment grade corporate bondsiagasset class also
comprises mortgage backed securities, as wellhaisar weight of other asset backed securities. @gaately distinguish
high yield bonds, which we add here to non-govemtrbends for comparison with Ibbotson et al. (198&. Here, we also
add emerging debt and inflation linked bonds toegnmnent bonds.



1%-point. The total weight of the relatively smakset classes, everything outside stocks, non-

government bonds and government bonds, rises fr68h 6 16.9% throughout this 21 year period.

Figure 2. Global market portfolio over the period 1990-2011 (%)
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Figure 3 contains the estimated market values golate numbers in billions of US dollars. The
global market portfolio in 1990 amounted to appneaiely USD 11 trillion, USD 39 trillion in 2000
and 84 USD trillion in 2011. These figures should taken as a rough indication. Under the
assumption that the coverage of the data sourgeallfonarket segments grows at the same rate,
relative data are completely accurate. But, witltréasing market coverage, absolute data
underestimates the market capitalization in 199@entban in the years afterwards. To illustrate,
suppose market coverage for all asset classesrbas @ percentage point a year from, for example,
77% to 98% during the 1990-2011 period. Then, thba market portfolio in 1990 would have been
USD 14 trillion instead of USD 11 trillion.



Figure 3. Global market portfolio over the period 1990-2011 (USD billion)
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4. The global market portfolio 1959-2011

We determine the global market portfolio for they&ar period 1959-2011 for the four main asset
categories equities, real estate, non-governmemisoand government bonds. Here, we broaden the
definition for non-government bonds and governmgorids. Now, we include high yield bonds in
non-government bonds and we classify emerging debtinflation linked bonds within government
bonds. Private equity, commodities and hedge fiardsnot included in this analysis. We use the
Ibbotson, Siegel, and Love (1985) world market ijziations data as an indication how international
financial markets have been developing from 1958984. As they do not provide data for real estate
outside the US, we use their US estimates for legsimeal estate to derive our global estimateef th

market capitalization of invested commercial resihte.

Before we move on, we take a closer look at 19Bd, ytear at which we stick the two datasets
together. Table 2 shows the relative portfolio viasgn 1984 for the world from Ibbotson, Siegel and
Love (1985) and our global estimatélote that we cannot include real estate in thisck. The data
resemble each other, with differences in portfeleghts in 1984 for all three asset classes limited

a maximum of 2.5%-point.

Table 2. Global asset class portfolio weightsin 1984

Ibbotson ea. (1985) Our data
Stocks 46.5% 49.1%
Non-government bonds 14.4% 13.6%
Government bonds 39.1% 37.3%
Total 100.0% 100.0%

To examine the weight of real estate in 1984 wep=ne asset class weights in the US of Ibbotson,
Siegel, and Love (1985) to our global weights, &sbackfill real estate before 1984 with US data.
Ibbotson, Siegel, and Love (1985) end their US dtdtat a 4.3% weight for real estate, while our
global dataset starts with at 2.2% weight in 1984, by backfilling the global data sample for real
estate with US data before 1984, we might undenaséi the weight of real estate as the year that we

initiate our backfilling seems to have a low stagtvalue.

® Please, note again that here we sum emerging debt, inflation linked bonds and government bonds for the period 1984-2011 to
arrive at an estimated weight for (broader defined) government bonds in the market portfolio. See our earlier remarks.
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Figure 4 shows the weightings of asset classefidngtobal market portfolio from 1959 to 2011.

During this period, the weight of stocks declinds1%-point from 51.2% to 37.1%, as illustrated in
Table 3. The weight of equities in 2011 is at aorddow. The maximum weight for equities has been
64.1% in 1968. The weight in 1999 of 63.2% comeselto this maximum. The period average for
equities is 52.3%. In 2011, at the end of the sanpgriod, the weighting of 37.1% is 15.1%-point
below this average. In 2011, for the first timeour 1959-2011 sample period, equities no longer

outweigh government bonds.

On balance, the other three main asset categaiesdsmaller change in portfolio weight during the
sample period than equities have had. Also, thaireait weightings are closer to the period average
than for equities. During the sample period, gom@nt bonds’ weighting rises 7.5%-point from
29.6% to 37.1%, close to their 37.3% high in 19822011 their weight is 7.6%-point above the
period average of 29.5%. Non-government bondslsseweight increase 3.4%-point from 17.8% in
1959 to 21.2% in 2011. At the end of the sampléopetheir weight is 6.1%-point ahead of their
period average of 15.0%. Finally, the weight of esdate rises from 1.4% to 4.7% through the sample
period, while the 4.7% weight in 2011 is 1.5% abdlkie period average. However, as we have
indicated before, we might underestimate the wedjheal estate before 1984. Therefore, the weight

in 2011 could well be closer to its average thas¢hdata suggest.
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Figure 4. Global market portfolio over the period 1959-2011 (%)
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Table 3. Data characteristicsfor four main asset categories 1959-2011

1959 2011 Minimum Maximum Average 2011-/-avg.
Equities 51.2% 37.1% 37.1% 64.1% 52.3% -15.2%
Real estate 1.4% 4.7% 1.2% 6.2% 3.2% 1.5%
Non-government bonds 17.8% 21.2% 7.3% 22.8% 15.0% .1%6
Government bonds 29.6% 37.1% 21.3% 37.3% 29.5% 7.6%
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5. Summary

The invested market portfolio represents the viefathe market crowd with respect to the pricing and
value of all asset classes. Hereby, it can serva bsnchmark for the strategic asset allocation of
investors. We focus on the invested global mukieasnarket portfolio representative for investors.
For the period 1990-2011 we determine the markgitalizations of ten asset classes: equities, real
estate, high yield bonds, emerging debt, non-gawent bonds, government bonds, inflation-linked
bonds, commaodities, private equity, and hedge fuAtithe end of 2011, we estimate the total market
capitalization of the invested global multi-assetrket portfolio at USD 83.5 trillion. Equities (3456)
represent the largest asset class. Government {80d3)o) follow closely, while non-government
bonds (18.4%) are also a major asset class. Th&emanpitalization of the other seven asset
categories (16.9%) is relatively small. But, theataveight of the relatively small asset classes ha

been on the rise with an increase from 6.6% to%aloughout the 21 year period.

For the four main asset categories equities, retates non-government bonds (now broader defined
and including high yield bonds as well) and govezntmbonds (now also including inflation linked

bonds and emerging debt) we compile data seriethéperiod 1959-2011. At the end of 2011, the
market portfolio weights for these four main categ® are 37.1%, 4.7%, 21.2% and 37.1%
respectively, with 53-year period averages at 52.3%%, 15.0% and 29.5% respectively. In 2011,

for the first time in our 1959-2011 sample perieduities no longer outweigh government bonds.
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Appendix: data sour ces and methodology

We derive the global multi-asset market portfolioni a variety of sources that we consider to be
good in providing an assessment of the market afzan asset class. Below we discuss our data
sources and the methodology that we use to artieeraestimates. We provide year end estimates in
US dollars.

Equities

For stocks we use the market capitalization of M&CI All Countries Index. We sum the market
values of the standard index, which contains langeé mid caps, and the small cap index. We then

subtract the weight of REITs as they are part efrfal estate asset class in this study.

Before 1987, there is no MSCI AC World Index dataikble. Therefore, we use the annual
percentage change in the market capitalization M&0tId index, which only contains developed

markets, to backfill the market value of the staddadex to 1984.

Before 2004, there is no market capitalization aditdhe MSCI AC World small cap index available.

We proxy the market capitalization by the followifogmula
(1) Mktcap; = k. X Mktcapk

where asset S is the MSCI AC World small cap inde® asset L the MSCI AC World large and
midcap index. The multiplication factor k is knowar 2004 as both market capitalizations are
available. Before 2004, we determine k by the redaprice performance of both assets over the

subsequent period as we backfill the data. Weheséotlowing formula
(2) ki, = k; X Price Returnk/Price Return;

wheret starts in 2004 which is the first year to calculltéor the period 1994-2003. With these

estimates we derive the market value of small tgpswultiplying these weights by the market value
of large and mid caps. This is the methodologyldisga in Equations (1) and (2). Subsequently, for
the period 1988-2003 we use the relative performariche Russell 2000 to the Russell 1000 index to

estimate the weight of small caps relative to laagd mid caps, for the period 1984-1987 we use the
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SMB-factor from the online data library of Kenndtrench to do this. Again, we derive the market

value of small caps by multiplying these weightghiy market value of large and mid caps.

As a final correction, we subtract the market vadi&®EITs from the total estimated market value of
equities. We use the market value of the MSCI itrduREITs, which is available for the standard
index from 2006 and for small caps from 2007. Tokiifl 2006 for small caps, we suppose that the
percentage change from the 2006 to 2007 markeegagls the change in the standard index. Then,
for both the standard index and the small cap indexbackfill the REITs series for the period 1994-
2005 with the percentage changes in the markeewaflithe industry group real estate of the MSCI
AC World Index. For the period 1986-2003 we use M®Cl World Index for real estate to do the
same for that period. Finally, for 1984 and 1988, wge the percentage change in the price index of
the MSCI World Index for real estate for backfifinas market capitalization data are not available
prior to 1986.

Private equity

For the period 2000-2011 we use data from Predirirl2011 estimate is not a year end figure but a
mid year number. For the period 1990-1999 we usemBon Reuters data as published in Leitner,
Mansour and Naylor (2007).

Real estate

Within the real estate market, a distinction shobkl made when it comes to commercial and
residential real estate. The residential marketlavbe much bigger than the commercial market, were
it not for the fact that a large portion of this nket is the property of the occupiers or residents.
Hordijk and Ahlgvist (2004), as an extreme exampkiimate that only five percent of all residential
real estate in the UK is available to investorsdédl to investability constraints, most individual
investors already have an exposure to residengial estate that exceeds the money they have

available for investments, simply because they their homes.

This study focuses on commercial real estate oritye commercial real estate market is valued by
using data from RREEF Real Estate Research, selestioid Chin (2007). RREEF divides the market

6 http://mba.tuck.dartmouth.edu/pages/faculty/kendhédata_library.html
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estimate of real estate into the four quadrantgublic equity, private equity, public debt and pitier
debt. At the end of 2006, they estimate the inv#stand invested markets at USD 16.0 and 9.8
trillion respectively. The 9.8 trillion estimatetise total market and includes both equity and .dE
equity component of invested real estate, whichihis universe suitable for comparison in this
framework, is USD 4.0 trillion. Public equity repgamts by far the largest part with roughly 85%,
leaving 15% to private equity. The USD 4.0 trilliestimate is close to the figure given by Idzorek,
Barad, and Meier (2006), who estimates this meastithe global real-estate market at USD 4.6
trillion. Real estate debt, such as MBS, can besiclened as part of the fixed income asset classsand

in fact largely captured by the estimate for ciedit

We use the market capitalization of the GPR Gere&dl Global index to backfill the period 1984-
2005, as well as to fill the period 2007-2011. Heve use the 2006 estimate of USD 4.0 bln as a
starting point. Subsequently, we use percentagegesain the market capitalization series to aratve

estimates for all other years.

High yield bonds

For high yield we use the market capitalizatiorthef Barclays Capital Global Corporate High Yield
Index, available from 2000 onwards. For the pedi®€0-1999, we base our estimates on the Barclays
Capital Global High Yield Index. This index alsoclindes sovereign high yield from emerging
markets that we prefer to classify as emerging.debtcorrect, we first calculate the weight of the
Barclays Capital Global Corporate High Yield Indetative to the Barclays Capital Global High
Yield Index for the period 2000-2011. It appearat tthe relative weight has on average grown 2% a
year over that period. Subsequently, we suppos@%earowth rate also applies to the 1990-1999
period. Our methodology here still uses Equatidpsaqd (2), but the multiplication factiris now a

constant, as represented by Equation (3):

ke
1+c

QR ke-1 =
where the constant ¢ = 2% for this asset class.
Before 1990 we suppose that the market capitadizaif high yield as a percentage of the (estimated)
market capitalization Barclays Capital Global Tregdndex grows 8% a year, in line with the 1990-

2011 growth rate. Subsequently, we multiply thiscpatage with the market capitalization of the
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(estimated) market capitalization of the Barclagpital Global Treasury Index. We use the Barclays
Capital Global Treasury Index as a reference inmpause it has the longest dating history of market

capitalizations available. Hence, we employ EquafR) with ¢ = 8%.

Emerging debt

For emerging market debt we sum the JP Morgan Gavent Bond Index Emerging Markets Global
Composite for external (hard currency) debt, JPddorEMBI Global Composite for local currency
debt, the JP Morgan Corporate Emerging Markets Bodex for USD denominated emerging market
corporate bonds and the Barclays Capital Emergiagkbts Government Inflation-Linked Index for

inflation linked bonds.

The external debt data start in 1993. Before tleiod we assume that the growth rate equals the
growth in the market capitalization of global tregsbonds. The data for the period 1993-2011

suggest that the growth of external emerging madlledt on balance roughly matches the growth of
global treasury bonds. For local currency debta dgdrt in 2002. Before that period, we suppose tha
the growth rate relative to the market capitalmatof external debt equals the 13% compounded
growth rate of the period 2002-2011. The corpoeaterging debt data start in 2001. Prior to thae dat

we suppose that the growth relative to externat éeials the 6% compounded growth rate in the
estimated market capitalization of external debérothe period 2002-2011. Hence, we employ

Equation (3) with ¢ = 13% and ¢ = 6% for local emty emerging debt and corporate emerging debt,
respectively. For inflation linked bonds the datxies start in 2003. Before, we use data from
Swinkels (2012).

For the period 1984-1989 we assume that the magy®talization of emerging debt has grown in line

with our estimate for (developed markets) governrbends.

Non-gover nment bonds

Non-government bonds primarily consist of corpordebt and mortgage backed securities. We
estimate the market capitalization of investmerddgr non-government bonds by subtracting the

(estimated) market capitalization of the Barclayspi@l Multiverse Government and the Barclays

Capital Global High Yield indices from the (estimd} Barclays Capital Multiverse Index.
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Government Bonds

We use the market capitalization of the Barclaypi@aMultiverse Government Index as a proxy for
the government bonds market. These data are alailaim 2005 on. Before, we suppose that this
index has grown in line with the market capitaliaatof the Barclays Capital Global Treasury Bond
Index, which has data from 1987 on. For the peli®84-1986, we use the growth rate of the market
capitalization of the Barclays Capital US Treasingiex to backfill our estimates for the market
capitalization of global government bonds. We héwdted double counting as some emerging
markets qualify for the Barclays Capital Global 83ary Bond Index. However, emerging sovereign
debt is small compared to sovereign debt in dewslaparkets. Therefore, the double counting will

result in just a marginal bias.

Inflation linked bonds

For inflation linked bonds we use the market cdigdtion of the Barclays Capital Global Aggregate
Inflation-Linked Index, available from 2000 on. Rbe period 1997-1999 we suppose that the market
capitalization develops in line with the market dned market capitalization of the US and UK
inflation linked market. For 1996 we use the maragpitalization of the UK inflation linked market.
We derive these country data from Barclays Capitdices. Finally, for the period 1984 to 1995 we
suppose that the market capitalization of inflatlimked bonds as a percentage of the (estimated)
market capitalization Barclays Capital Global TregsBond Index grows 9% a year, in line with the
1996-2011 growth rate. Here, ¢ in Equation (3) bee® 9%. Subsequently, we multiply this
percentage with the market capitalization of thstieated) market capitalization of the Barclays

Capital Global Treasury Bond Index.
Commodities
We use estimates of the assets under managememmmodities from the commodity research

department of Barclays Capital over the period 12001. Cooper et al. (2012) contains their most

recent update.
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Hedgefunds

For hedge funds, we use the Hedge Fund Researthatest of (unleveraged) assets under
management. Obviously, double counting takes pleme, as hedge funds also invest in assets
described in this section, next to derivatives thatneglect (with the exception being commodities,
where Barclays also takes index swaps into acco@mi¢ could even argue that hedge funds are no
asset class but active trading strategies empldygd(perceived) skillful portfolio managers.
Nevertheless, we include hedge funds as a sepasatt class. But, we cannot correct for double
counting as we have no detailed data availablehg®ige funds are a relatively small asset class, thi

only introduces a small bias in our estimates.
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