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Credit Suisse Global Investment Returns Yearbook
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— for details, see page 47.

Coverage of 2023 Summary Edition

This Summary Edition contains four extracts from
the full Credit Suisse Global Investment Returns
Yearbook 2023. The first extract explains the
Yearbook’s purpose. It describes the DMS
Database, which lies at its core and covers all the
main asset categories in 35 countries. Most of
these markets, as well as the 90-country world
index, have 123 years of data since 1900.

The second extract explains why a long-term
perspective is needed to understand risk and
return in stocks and bonds, and summarizes the
long-run evidence on equity returns. The third
extract provides projections of the return on
stocks and bonds that the next generation can
expect. The fourth extract reproduces in full the
Yearbook’s new focus chapter on commodities
and inflation. Finally, there are a selected number
of sample “country pages” from the detailed
statistical section of the full Yearbook.

The text and charts in the Summary Edition are
extracted directly from full Yearbook. The table
and chart numbers in the Summary Edition are
not therefore consecutive but reflect the
numbering in the full report.

Coverage of the full Yearbook

In the full hardcopy 272-page Yearbook,
renowned financial historians Professor Elroy
Dimson, Professor Paul Marsh and Dr. Mike
Staunton assess the returns and risks from
investing in equities, bonds, cash, currencies and
factors in 35 countries and in five different
composite indexes since 1900. The Yearbook
has nine chapters.

Chapter 1 explains its purpose and coverage. It
provides historical perspective on the evolution of
equity and bond markets over the last 123 years,
and the accompanying industrial transformation.

Chapter 2 summarizes the long-run returns on
stocks, bonds, bills, and inflation since 1900. It
shows that higher levels of inflation have been
associated with lower performance from stocks
and bonds. It also documents the impact of
interest rate hiking and easing cycles on stocks,
bonds and risk premiums.

Chapter 3 focuses on currencies, long-run
exchange rate changes, purchasing power parity
and the case for hedging.

Chapter 4 looks at risk. It examines extreme
periods of history, equity and bond drawdowns,
and time-to-recovery. It provides evidence on the
power of diversifying across stocks, countries and
asset classes. It presents worldwide data on the
historical equity risk premium.

Chapter 5 moves from historical to prospective
returns. It shows how returns vary with the real
interest rate and estimates the prospective equity
premium. It provides estimates of expected stock
and bond returns, comparing these with returns
over recent decades.

Chapter 6 presents evidence on factor investing
around the world. It documents the historical
premiums from size, value, income, momentum,
volatility and multifactor models.

Chapter 7 addresses prospective factor premiums.
It reviews the evidence and theoretical basis for
premiums and discusses whether they will persist.

Chapter 8 focuses on commaodities and inflation
and is the special focus topic for the 2023
Yearbook. It shows that balanced portfolios of
commodity futures have provided attractive
risk-adjusted long-run returns, albeit with some
large and lengthy drawdowns. They have also
provided a hedge against inflation — in contrast to
stocks, bonds and real estate. The chapter also
documents the impact of stagflation on equity,
bond and commodity returns. Chapter 8 is
reproduced in full in this 2023 Summary Edition.

Finally, Chapter 9 presents a detailed historical
statistical analysis of the performance of each of the
35 Yearbook countries and five composite indexes,
providing three pages of charts, tables and statistics
for each country and index. It also documents the
data sources and provides references.
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Editorial

| am delighted to present the 15th edition of the
Credit Suisse Global Investment Returns
Yearbook. Our long-standing collaboration with
Professor Paul Marsh and Dr. Mike Staunton of
London Business School and Professor Elroy
Dimson of Cambridge University on the
Yearbook project is one we are immensely proud
of. The body of work that has been assembled
over the years has established the study as the
definitive source for the analysis of the long-term
performance of global financial assets.

With last year's geopolitical and economic
developments leading many market participants
into uncharted territory, particularly with the
re-emergence of inflation, the historical
perspective has been crucial. With expectations
seemingly conditioned by the more recent past,
many investors have been reminded the hard
way in 2022 of a few of the Yearbook's basic
long-term learnings, not least the laws of risk
and reward. The 2023 edition again spells out
some of the basic tenets of financial asset
performance that warrant revisiting amid today’s
changed economic environment.

New to this year’s study is a deep dive into the
role commodities can play in investors’ asset
allocations, both from a hedging and
diversification perspective. The backdrop of a
more inflationary environment makes this focus
highly topical. To achieve this, the authors bring

to the table unique long-term data to conduct
their analysis. Providing guidance to our clients
through proprietary data and insights is the
mission of the Credit Suisse Research Institute.
This new work is a case in point.

We trust you will find this year’s edition of the
Global Investment Returns Yearbook as thought-
provoking as those that have preceded it and
that it helps you navigate through the investment
challenges that 2023 presents.

Axel P. Lehmann

Chairman of the Board of Directors
Credit Suisse Group AG

Important information: To the extent this document contains statements about future performance, such statements are
forward looking and subject to a number of risks and uncertainties. Predictions, forecasts, projections and other outcomes
described or implied in forward-looking statements may not be achieved. To the extent this document contains statements
about past performance, simulations and forecasts are not a reliable indication of future performance.



Executive summary

With the depth and breadth of the financial
database that underpins it, the Credit Suisse
Global Investment Returns Yearbook has
established itself as the unrivalled authority on
long-term investment returns. We now present a
historical record of the real returns from equities,
bonds, cash and currencies for 35 countries,
spanning developed and emerging markets, and
stretching back to 1900.

Many investors and analysts have typically relied
on the template of US financial market history to
provide parameters for valuation and return
projections. However, our global body of work
makes for a more informed investment
discussion, revealing the USA to be the
exception and not the rule where historical
returns are concerned. Amid the wealth of
historical data and analysis the Yearbook
provides, we would particularly highlight three
aspects in this edition for their topicality.

First, while something of a truism, a long-term
perspective matters and with it an appreciation of
the laws of risk and return. The long-run history
of returns laid out in Chapter 2 shows how
equities have outperformed bonds and bills in
every country since 1900, reflecting such basic
principles. After four decades, beginning in the
1980s, of bonds providing equity-like returns, it
was tempting to have forgotten this basic
identity. However, in 2022, with its inflation
shock, real bond returns were the worst on
record for many countries, including the USA,
UK, Switzerland and for developed markets
overall. We have also been served up the
reminder that inflation is far from helpful for
equities. While equities have enjoyed excellent
long-run returns, they are not and never have
been the hedge against inflation that many
observers have suggested.

Second, and in keeping with the above, a
historical risk premium in equity and bond returns
relative to bills exists for a reason, that being a
necessary payment for the risk of volatility and
drawdown. A prolonged period of high and
stable real returns had perhaps dimmed the
focus of many here. Chapter 4 documents the
periods of stress over time for bonds and
equities. We have actually experienced four
equity bear markets in the last two decades and
investors need to be paid for such risk. The
Yearbook has shown how portfolio diversification
can mitigate such risks. However, reaping the
benefits of diversification is also a long-term

concept and can let you down in the short term.
The recent fortunes of 60/40 equity/bond
strategies are a painful example of this, having
trusted too heavily in the recent negative
correlations between the two assets rather than
properly consulting the history books.

Third, this year’s focus chapter (Chapter 8) looks
further at the pernicious influence of inflation on
returns from bonds and equities, but also the role
of commodities within the mix. A look at the
highly topical subject of stagflation rather than
just inflation provides added reason for investor
concern. There is also troubling news for the
growing consensus that conditions will return to
normal with low inflation re-established. A keener
look at history would highlight how rare this
actually is or a “best quintile” outcome in the
words of academics Arnott and Shakernia with
the “worst quintile” being inflation persistence for
a decade, something by no means in the
markets’ prevailing psyche.

Rising commodity prices, particularly energy-
related, have of course been a key driver of the
steep rise in inflation we have witnessed in
2022. However, we explore the role that
commodities play as an asset class. Do they
offer the hedge against inflation that equities do
not? To do so, we explore unique and rarely
accessible historic data sets to analyze their role.
We find investing in individual commodities have
themselves yielded very low long returns.
However, thanks to the power of diversification,
portfolios of futures have provided attractive
risk-adjusted long-term returns, yielding a
premium over bills in excess of 3%. There can
admittedly be large, lengthy periods of
drawdowns, although no more than equity and
bond investors have on occasion endured.

A key conclusion to take away, and highly
pertinent today as 60/40 equity/bond strategies
have let investors down, is that commodity
futures do prove a “diversifier” from an asset-
allocation perspective, being negatively
correlated with bonds, lowly correlated with
equities and also statistically a hedge against
inflation itself. The problem is that the limited size
of the asset class cannot solve all the asset
allocator’s prevailing inflation-induced dilemmas.

Richard Kersley

Executive Director of EMEA Securities Research
and Head of Global Product Management,
Credit Suisse
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Introduction and historical
perspective

The following is an extract from Chapter 1 of the Credit Suisse Global
Investment Returns Yearbook 2023.

This extract explains the purpose of the Yearbook - learning from
financial history — and using it to shed light on issues facing
investors today, such as rising inflation and rising interest rates. It
describes the coverage of the Yearbook — now expanded to 35
countries — and its underlying database. It provides historical
perspective on the evolution of equity markets since 1900.

6 Copyright Chapters 1-9 © 2023 Elroy Dimson, Paul Marsh and Mike Staunton
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Introduction

The Credit Suisse Global Investment Returns
Yearbook documents long-run asset returns over
more than a century since 1900. It aims not just to
document the past, but also to interpret it, analyze
it and help investors learn from it. As William
Wordsworth put it, “Let us learn from the past to
profit by the present.” Or, if you prefer Machiavelli
to an English romantic poet, “Whoever wishes to
foresee the future must consult the past.” Or,
switching continents, Theodore Roosevelt said,
“The more you know about the past, the better
prepared you are for the future.”

Each year represents history in the making and
provides the Yearbook with an additional year of
data and experience. For investors, every year
brings its own surprises, rewards, setbacks and,
inevitably, new opportunities and concerns.

The purpose of the Yearbook

A key purpose of the Yearbook is to help investors
understand today's markets through the lens of
financial history. This is well illustrated by the events
of 2022. In last year's Yearbook, we noted that “the
winds of change are blowing, indeed gusting.” At
that time, investors faced an uptick in volatility, rising
inflation, the prospect of hiking cycles to cure this,
and hence rising real and nominal interest rates.

Events turned out worse than expected. The
Russia-Ukraine war led to an energy crisis and
higher food prices, further fueling inflation.
Inflation hit a 41-year high in the USA, UK and
Japan, and a 71-year high in Germany. Central
banks raised rates aggressively. Stocks and bonds
fell heavily. In real, inflation-adjusted terms, bonds
had their worst year ever in the USA, Switzerland,
the UK and across developed markets.

Most finance professionals are too young to
remember high inflation, bond bear markets and
years when stocks and bonds declined sharply
together. The strength of the Yearbook is its long-
term memory thanks to its comprehensive
database. The lengthy period that it spans saw
two world wars, civil wars, revolutions, pandemics,
crises, slumps, the Great Depression, bear
markets, periods of inflation and deflation, and
hiking cycles. It also saw times of recovery,
growth, and booms; easing cycles and times of
looser money; and extended periods of peace,
prosperity, and technological advance.

The Yearbook provides the long-run analysis
needed to place the events of 2022 in context. It
offers three explanations for the poor performance
of both stocks and bonds. First, both Chapter 2
and the new Chapter 8 provide extensive evidence
that stocks, as well as bonds, tend to perform
poorly when inflation is higher. Stocks are not,
as is often claimed, a hedge against inflation.
Second, Chapter 2 shows that both stocks and

bonds perform worse during hiking cycles. Third,
as we discuss in Chapter 5, rises in longer-run
real interest rates means that cash flows from
both corporations and from bonds are discounted
at a higher rate, thereby lowering valuations.

Many investors were caught off balance by the
simultaneous fall in stocks and bonds and the poor
performance of a classic 60:40 equity-bond portfolio
(see Chapter 4). Over the previous two decades,
investors had grown used to stocks and bonds
providing a hedge for each other. However, we
cautioned last year that this had been exceptional
in the context of history. The negative correlation
had been associated with a period of falling real
interest rates, mostly accommodative monetary
policy and generally low inflation, and we pointed
out that “change was in the air.”

What’s new and old in the Yearbook?

As we write, the gloom of 2022 has been replaced
by optimism about a soft landing. However, the
prospect is nevertheless one of continuing (albeit
falling) inflation combined with generally low
economic growth. In a new chapter on inflation
and commodities, we analyze how equities and
bonds have performed in periods of stagflation.

We also examine investment in commaodities.
Since rising commodity prices, including oil and
gas, contributed to the resurgence of inflation,
we explore whether investing in commodities
offers a hedge against inflation. We find that
portfolios of futures have provided attractive risk-
adjusted long-run returns, albeit with some large
lengthy drawdowns. They also provide an
inflation hedge in contrast to most other assets.

Each year, we update all the Yearbook statistics
and findings on long-run asset returns. Bad
years happen and, when they do, it is consoling
to remind ourselves of the long-run record from
global investing. For this, the Yearbook provides
the authoritative source. For investors in risky
assets, especially equities, the long-run record
truly does represent the triumph of the optimists.

The Yearbook database

The core of the Credit Suisse Global Investment
Returns Yearbook is the long-run DMS database
(Dimson, Marsh, and Staunton, 2023). This
provides annual returns on stocks, bonds, bills,
inflation and currencies for 35 countries. We
believe the unrivalled breadth and quality of its
underlying data make the Yearbook the global
authority on the long-run performance of stocks,
bonds, bills, inflation and currencies. The Yearbook
updates and greatly extends the key findings from
our book “Triumph of the Optimists.”

Of the 35 countries, 23 (the DMS 23) have
122-year histories from 1900 to 2022. The
remaining 12 markets have start dates in the

Credit Suisse Global Investment Returns Yearbook 2023 Summary Edition 7



second half of the 20th century, with either
close to, or more than 50 years of data.
Together with the DMS 23, these make up the
DMS 3b5. We feature these 35 individual
markets in Chapter 9, where we present detailed
information and historical performance statistics,
and list our data sources.

In addition, we monitor 55 additional markets for
which we have equity returns data for periods
ranging from 12 to 47 years. We also have
inflation, currency and market capitalization data,
but not yet bond or bill returns. These 55
countries, taken together with the DMS 35,
provide a total of 90 developed and emerging
markets (the DMS 90), which we use for
constructing our long-run equity indexes.

Figure 1 shows the consolidated dataset of 90
markets. The vertical axis lists the markets,
ranked by the number of years for which we
have data. We include markets only if we have
at least a decade of returns. The horizontal axis
runs from 1900 to 2022 inclusive. Prior to
1950, the units of time are demi-decades; from
1950 onward, time is measured in years.

The shading in the chart denotes three levels of
coverage. The top panel shows the 23 Yearbook
countries for which we have data for all asset
classes starting in 1900. The DMS 23 comprise
the United States and Canada, ten eurozone
countries (Austria, Belgium, Finland, France,
Germany, Ireland, Italy, the Netherlands,
Portugal and Spain), six other European
countries (Denmark, Norway, Russia, Sweden,
Switzerland and the United Kingdom), four Asia-
Pacific markets (Australia, China, Japan and
New Zealand) and one African market (South
Africa). All have continuous histories except
China and Russia. Both had long market
closures following total losses to investors after
the communist revolutions. They resume when
their markets reopened in the early 1990s.

The middle panel shows the 12 additional
markets for which we have long histories, seven
from Asia, four from Latin America and one from
Europe. Unlike the DMS 23, these markets do
not start in 1900, but in the second half of the
20th century. All 12 were emerging markets
(EMs) at their start dates. However, both Hong
Kong SAR and Singapore have now long been
regarded as developed markets (DMs). In Figure
1, we show countries deemed to be DMs today in
bold typeface. All the DMS 23 are currently DMs,
except for China, Russia and South Africa.

Eight of the 12 markets in the middle panel have
long-established stock exchanges dating back
well over a century: Argentina (1854), Brazil
(1890), Chile (1893), Greece (1876), Hong
Kong SAR (1890), India (1875), Mexico (1894)
and Singapore (1911). Unfortunately, we have
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Figure 1: Markets in the DMS long-term dataset, 1900-2022

Country Start 1900 1950 60 70 80 90 2000 10 2022
Australia 1900 ATEIENES

Austria 1900 (ATEGE]

Belgium 1900 R

Canada 1900 [e=NELEY

Denmark 1900 [BELTUET 3

Finland 1900 (FLIELE]

France 1900 [FENT

Germany 1900 [eEyEL
Ireland 1900 [EERE]

DMS 23: All

Italy

Japan 1900 IETE] starting in 1900

Netherlands 1900 NEGERELLE

New Zealand 1900 NEFLEEL L]

Norway 1900 NIV

Portugal jIs08] Portugal

South Africa JI08] South Africa

Spain A00] Spain

Sweden 1900 BUELEL

Switzerland 1900 e T ]

UK

us

China Ls08] China market closure

Russia ssia market closure

Brazil 1951

India 19563

Greece 1964 12 additional markets

Argentina 1960 . . .

Chie 1960 with long histories

Hong Kong 1963 giving DMS 35

Korea 1963

Singapore 1966

Taiwan 1967

Mexico 1969

Malaysia 1970

Thailand 1976

Zimbabwe 1976 Zimbabwe

Jordan 1979 . Jordan

Luxembourg 1982 EqUIty returns Luxembourg

Philippines 1982 55 countries Philippines

Venezuela 1984 g|\/|ng DMS 90 Venezuela

Colombia 1985 Colombia

Nigeria 1985 Nigeria

Pakistan 1985 Pakistan

Turkey 1987 Turkey

Botswana 1990 Botswana

Indonesia 1990 Indonesia

Iran 1991 Iran

Cyprus 1993 Cyprus

Hungary 1993 Hungary

Israel 1993 Israel

Peru 1993 Peru

Poland 1993 Poland

Sri Lanka 1993 Sri Lanka

Czech Republic 1994 Czech Republic

Bahrain 1995 Bahrain

Egypt 1995 Egypt

Morocco 1995 Morocco

Bangladesh 1996 Bangladesh

Bulgaria 1996 Bulgaria

Cote d'lvoire 1996 Cote d'lvoire

Ecuador 1996 Ecuador

Ghana 1996 Ghana

Jamaica 1996 Jamaica

Kenya 1996 Kenya

Lithuania 1996 Lithuania

Mauritius 1996 Mauritius

Slovenia 1996 Slovenia

Trinidad & Tobago 1996 Trinidad & Tobago

Tunisia 1996 Tunisia

Kuwait 1997 Kuwait

Romania 1997 Romania

Slovak Republic 1997 Slovak Republic

Saudi Arabia 1998 Saudi Arabia

Croatia 1999 Croatia

Estonia 1999 Estonia

Latvia 1999 Latvia

Qatar 1999 Qatar

Ukraine 1999 Ukraine

Iceland 2000 Iceland

Lebanon 2000 Lebanon

Malta 2000 Malta

Namibia 2000 Namibia

Oman 2000 Oman

Vietnam 2001 Vietnam

UAE 2003 UAE

Kazakhstan 2006 Kazakhstan

Panama 2009 Panama

Serbia 2009 Serbia

Zambia 2010 Zambia

Bosnia-Herz 2011 Bosnia-Herz
1900 50 60 70 80 90 2000 10 2022

Source: Elroy Dimson, Paul Marsh and Mike Staunton, DMS Database 2023, Morningstar. Not to
be reproduced without express written permission from the authors.



been unable to obtain total returns data back to
the origins of these exchanges. However, we
have assembled 63 years of data for Argentina
since 1960, 72 years of data for Brazil since
1951, 63 years of data for Chile since 1960, 69
years for Greece since 1954, 60 years for Hong
Kong SAR since 1963, 70 years for India since
1953, b4 years for Mexico since 1969 and 57
years for Singapore since 1966.

The other four markets have stock exchanges
that were established after World War Il, and we
have total return series that span almost the
entire period since they opened. Thus we have
53 years of data for Malaysia since 1970, 60
years of data for South Korea since 1963, b6
years for Taiwan (Chinese Taipei) from 1967
and 47 years for Thailand from 1976.

The bottom panel of Figure 1 shows the 55
additional markets. Just two of these are today
deemed developed, i.e. Luxembourg, where its
exchange opened in 1928, but where our data
starts more recently, and Israel, which was
promoted to developed status by MSCl in 2010.
The remaining 53 markets are all today
classified as EMs or frontier markets.

The DMS database also includes five composite
indexes for equities and bonds denominated in a
common currency, here taken as US dollars.
These cover the World, World ex-USA, Europe,
Developed markets and Emerging markets. The
equity indexes are based on the full DMS 90
universe and are weighted by each country’s
market capitalization. The bond indexes are
based on the DMS 35 and are weighted by
gross domestic product (GDP). The five
composite indexes all have a full 123-year
history starting in 1900.

Together, at the start of 2023, the DMS 35
markets made up 97.9% of the investable equity
universe for a global investor, based on free-float
market capitalizations. Our 90-country world
equity index spans the entire investable universe.
We are not aware of any other world index that
covers as many as 90 countries.

Most of the DMS 35 and all the DMS 23
countries have experienced market closures at
some point, mostly during wartime. In almost all
cases, it is possible to bridge these closures and
construct a returns history that reflects the
experience of investors over the closure period.
Russia and China are exceptions. Their markets
were interrupted by revolutions, followed by long
periods of communist rule. Markets were closed,
not just temporarily, but with no intention of
reopening, and assets were expropriated.

For 21 countries, we thus have a continuous
123-year history of investment returns. For
Russia and China, we have returns for the pre-

communist era, and for the period since these
markets reopened in the early 1990s.

The expropriation of Russian assets after 1917
and Chinese assets after 1949 could be seen as
wealth redistribution, rather than wealth loss. But
investors at the time would not have warmed to
this view. Shareholders in firms with substantial
overseas assets may also have salvaged some
equity value, e.g. Chinese companies with assets
in Hong Kong (now Hong Kong SAR), and
Formosa (now Taiwan (Chinese Taipei)). Despite
this, when incorporating these countries into our
composite indexes, we assume that shareholders
and bondholders in Russia and China suffered
total losses in 1917 and 1949. We then re-
include these countries in the indexes after their
markets re-opened in the early 1990s.

The DMS 23 series all commence in 1900, and
this common start date aids international
comparisons. Data availability and quality
dictated this start date, which proved to be the
earliest plausible date that allowed broad
coverage with good quality data (see Dimson,
Marsh, and Staunton, 2007).

Financial markets have changed and grown
enormously since 1900. Meanwhile, over the
last 123 years, the industrial landscape has
changed almost beyond recognition. In the
following sections, we look at the development
of equity markets over time, including the split
between DMs and EMs, how government debt
for different countries has evolved, and at the
Great Transformation that has occurred in
industrial structure due to technological change.

The evolution of equity markets

Although stock markets in 1900 were rather
different from today, they were not a new
phenomenon. The Amsterdam exchange had
already been in existence for nearly 300 years;
the London Stock Exchange had been operating
for over 200 years; and five other markets,
including the New York Stock Exchange, had
been in existence for 100 years or more.

Figure 2 (overleaf) shows the relative sizes of
equity markets at the end of 1899 (left panel)
and how this had changed by end-2022 (right
panel). Today the US market dominates its
closest rival and accounts for 58.4% of total
world equity market value. Japan (6.3%) is in
second place, the UK (4.1%) in third position,
while China is ranked fourth (3.7%). France,
Canada, Switzerland, Australia and Germany
each represent between two and three percent
of the global market, followed by, Taiwan
(Chinese Taipei), India and South Korea, all with
1.3%-1.8% weightings.

Credit Suisse Global Investment Returns Yearbook 2023 Summary Edition 9



In Figure 2, 12 of the DMS 35 countries — alll
those accounting for around 1.3% or more of
world market capitalization — are shown
separately, with the remaining 23 Yearbook
markets grouped together as “Smaller DMS 35"
with a combined weight of 8.5%. The remaining
area of the right-hand pie chart labeled “Not in
DMS 35" shows that the 35 Yearbook countries
now cover all but 2.1% of total world market
capitalization. This remaining 2.1% is captured
within the DMS 90 and is made up almost
entirely of emerging and frontier markets.

Note that the right-hand panel of Figure 2 is
based on the free-float market capitalizations of
the countries in the FTSE All-World index, which
spans the investable universe for a global investor.
Emerging markets represent a higher proportion
of the world total when measured using full-float
weights or when investability criteria are relaxed
(see Dimson, Marsh and Staunton (2021)).

The left panel of Figure 2 shows the equivalent
breakdown at the end of 1899. At the start of
the 20th century, the UK equity market was the
largest in the world, accounting for almost a
quarter of world capitalization, and dominating
the USA (15%). Germany (13%) ranked third,
followed by France, Russia, and Austria-
Hungary. Again, 11 Yearbook countries are
shown separately, while the other 12 countries
for which we have data for 1900 are aggregated
and labeled “Smaller DMS 23" countries.

In total, the DMS database covered over 95% of
the global equity market in 1900. The countries
representing the missing 4.7 % labeled as “Not
in DMS 23" have been captured in later years by
the 12 additional markets and the full DMS 90
database. However, we do not have returns data
for these markets back in 1900.

Survivorship bias

A comparison of the left- and right-hand sides of
Figure 2 shows that countries had widely
differing fortunes over the intervening 123 years.
This raises two important questions. The first
relates to survivorship bias. Investors in some
countries were lucky, but others suffered
financial disaster or very poor returns. If
countries in the latter group are omitted, there is
a danger of overstating worldwide equity returns.

Austria and Russia are small markets today,
accounting for just 0.06% and 0.26% of world
capitalization. Similarly, China was a tiny market
in 1900, accounting for 0.34% of world
equities. In assembling the DMS database, it
might have been tempting to ignore these
countries, and to avoid the considerable effort
required to assemble their returns data back to
1900. However, Russia and China are the two
best-known cases of markets that failed to
survive, and where investors lost everything.
Furthermore, Russia was a large market in
1900, accounting for some 6% of world market
capitalization. Austria-Hungary was also large in
1900 (5% of world capitalization) and, while it
was not a total investment disaster, it was the
worst-performing equity market and the second
worst-performing bond market of our 21
countries with continuous investment histories.

Ensuring that the DMS database contained
returns data for Austria, China, and Russia from
1900 onward was thus important in eliminating
survivorship and “non-success” bias.

Success bias

The second and opposite source of bias, namely
success bias, is even more serious. Figure 3
provides insight on this by showing the evolution
of equity market weightings for the entire world

Figure 2: Relative sizes of world stock markets, end-1899 (left) versus start-2023 (right)

Germany 13% France 11.2%

USA 15%,

UK 24% Italy 2.0%

Smaller DMS 23

Not in DMS 23 7.5%
4.7%

Russia 5.9%

Austria 5.0%

Belgium 3.4%
Australia 3.4%

South Africa 3.2%

Netherlands 2.5%

0
USA Japan 6.3%

58.4%
UK 4.1%

China 3.7%

France 2.8%
Canada 2.7%
Switzerland 2.5%

Australia 2.2%

Germany 2.1%
India 1.8%

Taiwan 1.6%

Korea 1.3%

Smaller DMS 35
Not in DMS 35 8.5%
2.1%

Sources: Elroy Dimson, Paul Marsh and Mike Staunton, DMS Database 2023, Morningstar; data for the right-hand chart from FTSE Russell All-World Index Series Monthly
Review, December 2022. Not to be reproduced without express written permission from the authors.
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equity market over the last 123 years. It shows
the equity market share for 12 key countries,
with other markets aggregated into the “Other”
category. In this, and the charts that follow,
countries are identified by their ISO 3166 alpha-
3 country codes. Mostly, these three-character
abbreviations map onto the country’s name. For
a full list of ISO codes, see page 254 of the full
Yearbook.

Figure 3 shows that the US equity market
overtook the UK early in the 20th century and
has since been the world’s dominant market,
apart from a short interval at the end of the
1980s, when Japan briefly became the world’s
largest market. At its peak, at start-1989,
Japan accounted for 40% of the world index,
versus 29% for the USA. Subsequently,
Japan’s weighting has fallen to just 6%,
reflecting its poor relative stock-market
performance. The USA has regained its
dominance and today comprises 58% of total
world capitalization.

The USA is by far the world’s best-documented
capital market. Prior to assembly of the DMS
database, the evidence cited on long-run asset
returns was almost invariably taken from US
markets and was typically treated as being
universally applicable. Yet organized trading in
marketable securities began in Amsterdam in
1602 and London in 1698, but did not
commence in New York until 1792,

Since then, the US share of the global stock
market has risen from zero to 58%. This
reflects the superior performance of the US
economy, the large volume of IPOs, and the
substantial returns from US stocks. No other
market can rival this long-term
accomplishment. But this makes it dangerous
to generalize from US asset returns since they
exhibit “success bias.” This is why the
Yearbook focuses on global returns.

The remainder of Chapter 1

The remainder of Chapter 1 (in the full
Yearbook) looks at the split between developed
and emerging markets, how emerging markets
are defined, and how they have evolved over
time. It also examines the development of
government bond markets over time, examining
bond market weightings, and how these have
changed since 1900. In addition, it compares
industrial weightings in 1900 with those today,
highlighting the industrial transformation that has
taken place, and the emergence of new
technologies. It concludes that, if anything,
investors may have placed too high an initial
value on new technologies, overvaluing the new
and undervaluing the old.

Figure 3: The evolution of equity markets over time from end-1899 to start-2023
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Long-run asset returns

This is an extract from Chapter 2 of the Credit Suisse Global
Investment Returns Yearbook 2023

Many people consider the long term to be ten or 20 years. This
extract from Chapter 2 of the Yearbook explains that much longer
periods than 20 years are needed to understand risk and return in
stocks and bonds because markets are so volatile. It shows the
pattern of equity returns in both the USA and UK since 1900 in both
nominal and real terms and provides long-run statistics on real
equity returns around the world for the DMS 35 countries.

Photo: Getty Images: John W. Banagan



A long-term perspective is needed

To understand risk and return, we must examine
long periods of history. This is because asset
retuns, and especially equity returns, are
volatile. This is readily illustrated by recent
history. The 21st century began with one of the
most severe bear markets in history. The
damage inflicted on global equities began in
2000 and, by March 2003, US stocks had fallen
45%, UK equity prices halved and German
stocks fell by two-thirds. Markets then staged a
remarkable recovery that reduced and, in many
countries, eliminated the bear-market losses.

World markets hit new highs in October 2007,
only to plunge again in another epic bear market
fueled by the Global Financial Crisis. Markets
bottomed in March 2009 and then staged an
impressive recovery, although, in real terms, it
took until 2013 for many of the world’s largest
markets to regain their start-2000 levels. Global
equities then rose, with relatively few setbacks,
for more than a decade. Meanwhile, volatility
stayed remarkably low, albeit with occasional
spikes. When markets are calm, we know there
will be a return to volatility and more challenging
times — we just cannot know when.

“When” proved to be in March 2020. The COVID-
19 pandemic sent stocks reeling once again,
falling by more than a third in many countries.
Volatility skyrocketed to levels even higher than
those seen during the Global Financial Crisis. The
world experienced its third bear market in less
than 20 years. Markets then staged a remarkable
recovery and volatility fell once again. However, in
2022, volatility again rose, and both stocks and
bonds fell sharply on inflation and rate hike
worries and concerns over the Russia-Ukraine
war. This was the fourth bear market since 2000.

The volatility of markets means that, even over
long periods, we can still experience “unusual’”
returns. Consider, for example, an investor at the
start of 2000 who looked back at the 10.5%
real annualized return on global equities over the
previous 20 years and regarded this as “long-
run” history, and hence providing guidance for
the future. But, over the next decade, our
investor would have earned a negative real

return on world stocks of —0.6% per annum.

The demons of chance are meant to be more
generous. Investors who hold equities require a
reward for taking risk. At the end of 1999,
investors cannot have expected, let alone
required, a negative real return from equities;
otherwise, they would have avoided them.
Looking in isolation at the returns over the first
23 years of the 21st century tells us little about
the future expected risk premium. In the first
decade, investors were unlucky and equity
returns were attenuated by two deep bear

markets. This was a brutal reminder that the very
nature of the risk for which they sought a reward
means that events can turn out poorly, even over
multiple years. In the second decade, investors
were lucky; markets recovered quickly from the
Global Financial Crisis, which was followed by
more than a decade of strong returns. They then
recovered rapidly from the initial falls during the
COVID-19 pandemic, only to fall again in 2022.

At the same time, the returns over the last two
decades of the 20th century also revealed
nothing very useful when taken in isolation.
These returns must surely have exceeded
investors’ prior expectations and thus provided
too rosy a picture of the future. The 1980s and
1990s were a golden age. Inflation fell from its
highs in the 1970s and early 1980s, which
lowered interest rates and bond yields. Profit
growth accelerated and world trade and
economic growth expanded. This led to strong
performance from both equities and bonds.

Long periods of history are also needed to
understand bond returns. Over the 40 years until
end-2021, the world bond index provided an
annualized real return of 6.3%, not far below the
7.4% from world equities. Extrapolating bond
returns of this magnitude into the future would
have been foolish. Those 40 years were a golden
age for bonds, just as the 1980s and 1990s were
a golden age for equities. In fact, the real return
on world bonds in 2022 was —27%.

Golden ages, by definition, are exceptions. To
understand risk and return in capital markets — a
key objective of the Yearbook — we must
examine periods much longer than 20 or even
40 years. This is because stocks and bonds are
volatile, with major variation in year-to-year
returns. We need very long time series to
support inferences about investment returns.

Since 1900, there have been several golden
ages, as well as many bear markets; periods of
great prosperity as well as recessions, financial
crises and the Great Depression; periods of
peace and episodes of war. Very long histories
are required to hopefully balance out the good
luck with the bad luck, so that we obtain a
realistic understanding of what long-run returns
can tell us about the future.

In the remainder of this chapter, we document
the long-run history of stocks, bonds, bills, and
inflation since 1900 based on the DMS 35
countries and five composite indexes.
Throughout the chapter, we distinguish between
the 21 countries where we have full 123-year
financial histories starting in 1900; the two other
countries with 1900 start dates, but which have
broken histories, Russia and China; and the
DMS 12 countries which have start dates in the
second half of the 21st century.
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Equity returns since 1900

The top left panel of Figure 10 shows the
cumulative total return from stocks, bonds, bills
and inflation from 1900 to 2022 in the world’s
leading capital market, the United States.
Equities performed best. An initial investment of
USD 1 grew to USD 70,211 in nominal terms
by end-2022. Long bonds and Treasury bills
gave lower returns, although they beat inflation.
Their respective index levels at the end of 2022
are USD 269 and USD 60, with the inflation

corresponding multiples for bonds and bills are
7.8 and 1.7 times the initial investment,
respectively. As the legend to the chart shows,
these terminal wealth figures correspond to
annualized real returns of 6.4% on equities,
1.7% on bonds, and 0.4% on bills.

The chart shows that US equities totally
dominated bonds and bills. There were severe
setbacks of course, most notably during World
War I; the Wall Street Crash and its aftermath,
including the Great Depression; the OPEC oil

index ending at USD 35. The chart legend
shows the annualized returns. Equities returned
9.5% per year versus 4.7% on bonds, 3.4% on

shock of the 1970s after the 1973 October War
in the Middle East; and four bear markets so far
during the 21st century. Each shock was severe

bills and inflation of 2.9% per year.

Since US prices rose 35-fold over this period, it
is more helpful to compare returns in real terms.
The top right panel of Figure 10 shows the real
returns on US equities, bonds and bills. Over the
123 years, an initial investment of USD 1, with
dividends reinvested, would have grown in
purchasing power by 2,024 times. The

at the time. At the depths of the Wall Street
Crash, US equities had fallen by 80% in real
terms. Many investors were ruined, especially

those who bought stocks with borrowed money.
The crash lived on in the memories of investors
for at least a generation, and many subsequently

chose to shun equities.

Figure 10: Cumulative returns on US and UK asset classes in nominal terms (left); real terms (right), 1900-2022
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The top two panels of Figure 10 set the Wall
Street Crash in its long-run context by showing
that equities eventually recovered and gained
new highs. Other dramatic episodes, such as the
October 1987 crash, hardly register; the
COVID-19 crisis does not register at all since
the plot is of annual data, and the market
recovered and hit new highs by year-end; the
bursting of the technology bubble in 2000, the
Global Financial Crisis of 2007-09 and the
2022 bear market show on the chart but are
barely perceptible. The chart sets the bear
markets of the past in perspective. Events that
were traumatic at the time now just appear as
setbacks within a longer-term secular rise.

We cautioned above about generalizing from the
USA, which, over the 20th century, rapidly
emerged as the world’s foremost political, military
and economic power. By focusing on the world’s
most successful economy, investors could gain a
misleading impression of equity returns elsewhere
or of future returns for the USA.

The bottom two panels of Figure 10 show the
corresponding charts for the UK. The right-hand
chart shows that, although the real return on UK
equities was negative over the first 20 years of
the 20th century, the story thereafter was one of
steady growth broken by periodic setbacks.
Unlike the USA, the worst setback was not
during the Wall Street Crash period, but instead
in 1973-74, the period of the first OPEC oil
squeeze following the 1973 October War in the
Middle East. UK bonds also suffered in the mid-
1970s due to inflation peaking at 25% in 1975.

The chart shows that investors who kept faith
with UK equities and bonds were eventually
vindicated. Over the full 123 years, the
annualized real return on UK equities was 5.3%,

versus 1.4% on bonds. As in the USA, equities
greatly outperformed bonds, which in turn gave
higher retuns than bills. These returns are high,
although below those for the USA. However, for
a more complete view, we need to look at
investment returns across all countries.

Long-run returns around the world

Figure 11 shows annualized real equity, bond
and bill returns over the last 123 years for the
21 Yearbook countries with continuous
investment histories plus the five composite
indexes, namely, the World index (WLD), the
World ex-USA index (WXU), the Europe index
(EUR), the developed markets index (DEV) and
the emerging markets index (EMG) ranked in
ascending order of equity market performance.
The real equity return was positive everywhere,
typically around 3% to 6% per year.

Equities were the best-performing asset class
everywhere. Furthermore, bonds outperformed
bills in every country except Portugal. This
overall pattern, of equities outperforming bonds
and bonds beating bills, is what we would expect
over the long haul since equities are riskier than
bonds, while bonds are riskier than cash.

Figure 11 shows that, while most countries
experienced positive real bond returns, six had
negative returns. Mostly, countries with poor
bond returns were also among the worst equity
performers. Their poor performance arose during
the first half of the 20th century. These were the
countries that suffered most from the ravages of
war and from periods of high or hyperinflation
associated with the wars and their aftermath.

Figure 11 shows that the USA performed well,
ranking third for equity performance (6.4% per
year) and seventh for bonds (1.7% per year).

Figure 11: Real annualized returns (%) on equities versus bonds and bills internationally, 1900-2022
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However, these are local currency real returns.
As we show in Chapter 3, in common currency
terms, US equities ranked second in the world
(after Australia), while US bonds ranked fifth.
This confirms our earlier conjecture that US
returns would be high as the US economy has
been such an obvious success story, making it
unwise for investors around the world to base
future projections solely on US evidence.

The 6.4% annualized real return on US equities
contrasts with the 4.3% real USD retum on the
World-ex USA index. This difference of 2.1%,
when compounded over 123 years, leads to a

large difference in terminal wealth. A dollar invested

in US equities in 1900 resulted in a terminal value
of USD 2,024 in terms of real purchasing power

(see Figure 10). The same investment in stocks
from the rest of the world gave a terminal value of
USD 176, less than a tenth of the US value.

A common factor among the best-performing
equity markets over the last 123 years is that
they tended to be resource-rich and/or New
World countries. The worst-performing markets
were afflicted by international or civil wars.

Long-run real equity returns

Table 1 provides statistics on long-run real equity
returns. The top panel shows the 21 countries
and five composite indexes for which we have
continuous histories from 1900 to 2022. The
geometric means in the third column show the
123-year annualized returns and these are the

Table 1: Real (inflation-adjusted) equity returns around the world, 1900-2022

Country Start Geometric  Arithmetic Standard Standard  Minimum Minimum Maximum Maximum
year mean (%) mean (%)  error (%) deviation (%) return (%) year return (%) year
Countries and indexes with continuous histories since 1900
Australia 1900 6.7 8.2 1.6 17.4 -42.5 2008 51.56 1983
Austria 1900 0.9 5.0 2.7 30.4 -59.6 1924 132.7 1921
Belgium 1900 2.7 5.3 2.1 23.5 -48.9 2008 105.1 1919
Canada 1900 5.7 7.0 1.5 16.8 -33.8 2008 55.2 1933
Denmark 1900 5.7 7.5 1.9 20.7 -49.2 2008 107.8 1983
Finland 1900 5.4 9.2 2.6 29.3 -61.5 1918 161.7 1999
France 1900 3.4 5.8 2.1 22.8 -41.5 2008 66.1 1954
Germany 1900 3.1 7.8 2.8 31.1 -90.8 1948 154.6 1949
Ireland 1900 4.2 6.7 2.1 22.7 -65.4 2008 68.4 1977
Italy 1900 2.1 5.9 2.5 28.1 -72.9 1945 120.7 1946
Japan 1900 4.2 8.6 2.6 28.9 -86.5 1946 121.1 1952
The Netherlands 1900 5.0 7.0 1.9 21.1 -50.4 2008 101.6 1940
New Zealand 1900 6.1 7.8 1.7 19.2 -b4.7 1987 105.3 1983
Norway 1900 4.4 7.2 2.4 26.2 -b3.6 2008 166.9 1979
Portugal 1900 3.7 8.4 3.0 33.5 -76.6 1978 151.8 1986
South Africa 1900 7.0 9.0 1.9 21.4 -52.2 1920 101.2 1933
Spain 1900 3.4 5.5 1.9 21.56 -43.3 1977 99.4 1986
Sweden 1900 5.9 8.0 1.9 21.2 -42.5 1918 67.5 1999
Switzerland 1900 4.53 6.3 1.7 19.3 -37.8 1974 59.4 1922
United Kingdom 1900 5.3 71 1.8 19.5 -56.6 1974 99.3 1975
United States 1900 6.38 8.3 1.8 19.9 -38.6 1931 55.8 1933
Europe 1900 4.1 5.9 1.8 19.7 -48.0 2008 75.2 1933
World ex-US 1900 4.3 6.0 1.7 18.8 -46.0 2008 79.6 1933
World 1900 5.0 6.5 1.6 17.4 -42.9 2008 67.6 1933
Developed markets 1900 5.1 6.7 1.6 17.6 -41.3 2008 65.1 1933
Emerging markets 1900 3.8 6.4 2.0 22.6 -63.0 1945 91.4 1933
Countries/markets with later start dates or discontinuous histories and hence later re-start dates (China and Russia)
Argentina 1960 3.1 21.3 1.7 93.0 -78.5 1990 538.1 1976
Brazil 1951 6.2 16.1 6.3 53.3 -70.1 1990 224.8 1983
Chile 1960 11.8 18.6 6.0 47.6 -43.9 1965 282.7 1973
China 1993 3.3 8.4 6.2 34.2 -55.8 2008 99.5 2003
Greece 1954 4.6 13.1 5.9 48.7 -64.1 2008 236.1 1972
Hong Kong SAR 1963 8.5 15.0 5.0 38.4 -62.2 1974 129.5 1972
India 1953 6.6 9.7 3.1 26.0 -60.8 2008 88.2 1999
Malaysia 1970 6.3 12.0 5.3 38.3 -56.3 1997 157.1 1972
Mexico 1969 8.5 13.9 5.0 36.7 -60.8 1982 115.8 1983
Russia 1995 4.9 21.4 12.4 65.8 -75.5 1998 235.9 1999
Singapore 1966 5.4 9.6 4.0 30.5 -53.9 2008 108.8 1972
South Korea 1963 8.5 13.7 4.5 35.0 -51.4 2000 130.7 1972
Taiwan (Chinese Taipei) 1967 9.5 16.2 5.3 39.3 -68.0 1974 123.8 1987
Thailand 1976 7.0 13.7 5.9 40.4 -56.4 1997 122.3 2003

Sources: Elroy Dimson, Paul Marsh and Mike Staunton, DMS Database 2023, Morningstar. Not to be reproduced without express written permission from the authors.
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figures that were plotted in Figure 11. The
arithmetic means in the fourth column show the
average of the 123 annual returns for each
country/composite index.

The arithmetic mean of a sequence of different
returns is always larger than the geometric
mean. For example, if stocks double one year
(+100%) and halve the next (-50%), the
investor is back where he/she started, and the
annualized or geometric mean return is zero.
However, the arithmetic mean is one-half of
+100 - 50, which is +25%. The more volatile
the returns, the greater the amount by which the
arithmetic mean exceeds the geometric mean.
This is verified by the sixth column of Table 1,
which shows the standard deviation of each
market’s returns.

The USA'’s standard deviation of 19.9% places
it among the lower risk markets since 1900,
ranking sixth after Canada (16.8%), Australia
(17.4%), New Zealand (19.2%), Switzerland
(19.3%) and the UK (19.5%). The average
standard deviation for the 21 countries in the top
panel is 23.5%, while the World index has a
standard deviation of just 17.4%, showing the
risk reduction from global diversification.

The most volatile markets were Portugal
(33.5%), Germany (31.1%), Austria (30.4%),
Finland (29.3%), Japan (28.9%) and ltaly
(28.1%). These were the countries most
seriously affected by the depredations of war,
civil strife and inflation, and, in Finland’s case,
reflecting its concentrated stock market during
more recent periods. Table 1 shows that, as
one would expect, the countries with the highest
standard deviations experienced the greatest
range of returns; in other words, they had the
lowest minima and the highest maxima.

Bear markets underline the risk of equities. Even
in a lower volatility market such as the USA,
losses can be huge. Table 1 shows that the
worst calendar year for US equities was 1931
with a real return of -39%. However, during the
1929-31 Wall Street Crash period, US equities
fell from peak to trough by 80% in real terms.
The worst period for UK equities was the 1973-
74 bear market, when stocks fell 70% in real
terms and by 57% in a single year, 1974. For
nearly half of the 21 countries, 2008 was the
worst year on record. As we show in Chapter 4,
over intervals of more than a year, even more
extreme returns have occurred in many
countries, both on the downside and the upside.

The lower panel of Table 1 shows the remaining
14 markets in the DMS 35. Russia and China
both start in1900, but equity investors lost
everything in the 1917 and 1949 revolutions.
Markets were then closed for many years, re-
opening in the 1990s. China and Russia are thus
included in Table 1 from 1993 and 1995. For the
other 12 countries, Table 1 tracks their returns
from the earliest date for which data is available.

The left-hand panel of Figure 12 shows the
annualized local real equity returns from the
countries in the bottom section of Table 1 (the
geometric means from the third column).
However, comparisons are difficult because of
their different start dates. In the right-hand
panel, we therefore show each country’s real
USD return relative to the return on the DMS
World index over the same period.

Figure 12 shows that the annualized local currency
real returns range from Argentina’s 3.1% to Chile's
11.8%. The right-hand panel shows that Chile was
also the best relative performer, beating the World
index by 5.1% per annum since its 1960 start

Figure 12: Annualized real equity returns; absolute (left); versus DMS World index over matching periods (right)
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date. The worst performer was Greece, which,
since its 1954 start date, underperformed the
World index by 1.6% per year.

Taiwan (Chinese Taipei), Hong Kong SAR,
Mexico and South Korea also outperformed
strongly. China underperformed by 1.5% per
annum, despite unprecedented growth in real
GDP since 1990 of 9% per annum versus 2%
for the USA. This is a reminder of the lack of a
relationship between long-term GDP growth and
stock price performance (see Dimson Marsh and
Staunton (2002, 2014)).

Returning to Table 1, the markets in the
bottom panel have an average volatility
(standard deviation) of just under 46%, nearly
double that of the average of 23.5% for those
in the top panel. Every market in the bottom
panel had a volatility above 30% except for
India (26%). Argentina (93%), Russia (66%),
Brazil (63%), Greece (49%) and Chile (48%)
were especially volatile, reflecting their
historical hyperinflationary periods.

Every country in the top panel is today
classified as a DM, except for South Africa.
Twelve of the 14 markets in the bottom panel
are EMs. The other two, Hong Kong SAR and
Singapore, are DMs, but were EMs when their
return series started. In the 2021 Yearbook,
we showed that although individual EMs have
typically been more volatile than DMs, the
average EM volatility has declined sharply over
the last 20 years. Over the most recent five-
year period, the gap between the average EM
and DM has fallen to just 5%.

The remainder of Chapter 2

The remainder of Chapter 2 (in the full
Yearbook) records the long-run retumns on
bonds, bills and inflation over the last 123 years
for the 35 DMS countries. It compares the
performance of equities and bonds in emerging
and developed markets since 1900. It shows
that higher levels of inflation have been
associated with lower performance from stocks
and bonds Finally, it shows the impact of interest
rate hiking cycles and easing cycles on stocks,
bonds and risk premiums.



Photo: Getty Images, Krisikorn Tanrattanakunl / EyeEm

Projected returns

This is an extract from Chapter 5 of the Credit Suisse Global
Investment Returns Yearbook 2023.

This extract focuses on projected returns. It shows how returns on
stocks and bonds vary with the real interest rate. It documents how
the real interest rate has changed over the 21st century, and
discusses the impact that falling, and then rising real rates have had
on stock and bond returns. It concludes with projections of the
returns on stocks and bonds that the next generation can expect,
comparing these with the returns that previous generations have
enjoyed.
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Chapter 5 of the Yearbook

Chapter 5 (of the full Yearbook) examines the
components of long-run equity returns, how they
vary over time, and how they can be used to
project future risk premiums. After adjusting for
non-repeatable factors that favored equities in
the past, it infers that global investors can expect
an equity premium (relative to bills) of around
3%% on a geometric mean basis and, by
implication, an arithmetic mean premium of
approximately 5%. It also analyzes how risk, and
the risk premium vary over time.

The chapter also examines risk premiums for
fixed-income investing — both the maturity
premium and (in less detail) the credit premium.
The maturity premium, which we measure as the
geometric difference between the return on long
government bonds and the return on Treasury
bills, is the reward for duration. The credit
premium is the premium for default risk relative
to risk-free government bonds. The chapter
concludes with a section on future projections
for stock and bond returns, which we reproduce
in the following extract.

Return expectations

We conclude this chapter by estimating the retums
we can project into the future and comparing these
with returns achieved in the past.

The real interest rate on Treasury bills represents
the inflation-adjusted return on an asset that is
essentially risk-free. The expected return on
equities needs to be higher than this as investors
require some compensation for their higher risk
exposure. If real equity returns are equal to the

real risk-free rate plus a risk premium, it follows
that when the real interest rate is low, subsequent
real equity returns will also be low. This applies
not only to equities but also to bonds.

Interest rates and financial returns

Does history bear out this relationship between
lower real equity returns and lower real interest
rates? Figure 50 provides evidence based on
the full range of markets for which we have a
complete history since 1900. We compare the
real interest rate in a particular year with the real
return from an investment in equities and bonds
over the immediately following five years. After
excluding periods that span the German and
Austrian hyperinflations, we have a total of
2,487 observations of (overlapping) 5-year
periods. We rank country-years by their real
interest rates and allocate the sample to bands
containing the 5% lowest and highest rates, with
15% bands in between. The line plot shows the
boundaries between each band.

The bars are the average real returns on bonds
and equities, including reinvested income, over
the next five years. For example, the first pair
of bars shows that, during years in which a
country had a real interest rate below —11%,
the average annualized real return over the next
five years was —5.6% for equities and —11.6%
for bonds.

The first three bands comprise 35% of all
observations and relate to real interest rates
below zero. Negative real interest rates were
experienced in around one-third of all country-
years. These low real rates often arose in
inflationary times.

Figure 50: Real asset returns versus real interest rates, 1900-2022
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Figure 51: Real yields on inflation-linked bonds, 2000-2022
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Source: Elroy Dimson, Paul Marsh, and Mike Staunton using underlying bond level data from
Refinitiv. Not to be reproduced without express written permission from the authors.

Figure 52: Return experiences across generations
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There is a clear relationship between the
current real interest rate and subsequent real
returns for both equities and bonds. Regression
analysis of real interest rates on real equity and
bond returns confirms this, yielding highly
significant coefficients. Note also that in every
band depicted in Figure 50, equities provided a
higher return than bonds.

When real interest rates are low, expected
future risky-asset returns are also lower.
However, during periods when real interest
rates fall unexpectedly, this will tend to provide
an immediate boost to asset prices and hence

returns, even though prospective returns will
have been lowered. These patterns were
prevalent during much of the 21st century until
2021.

The impact of changing real interest rates
Figure 51 plots the real yields on inflation-
linked bonds (ILBs) with a maturity of ten
years. These securities are the equivalent in
other countries to the Treasury Inflation-
Protected Security (TIPS) issued by the United
States. Figure 51 shows the real yields at
which ILBs traded in seven countries that issue
such securities.

The black line in Figure 51 is the average of
the ILB yields for the individual countries. In
2000, the average real yield was almost 4% (it
was fully 4% if the UK is ignored). Within just
over two decades, the average yield on these
linkers had collapsed by some five percentage
points to —1.6% by the end of 2021.

This large fall in real interest rates provided a
significant boost to asset prices. It also had a big
impact on capital market projections because as
asset prices rose, future expected returns fell.
This is because real interest rates provide the
baseline (to which we add a risk premium) for
estimating future expected returns. That is why
many refer to the 21st century up to 2021,
especially the period after the Global Financial
Crisis, as the “low-return world.”

However, Figure 51 shows that real 10-year
yields rose sharply in 2022 with the average
across countries, shown by the heavier black
line, rising by two percentage points to +0.5%
by end-2022. In the USA, they rose even more
from —1.1% to +1.5% by end-2022, with 20-
year real yields rising from —0.5% to +1.8%.
This had the reverse effect of the fall in real
rates over the previous years. In 2022, asset
prices fell substantially, while future expected
returns rose.

Return experiences across generations
Investors’ views of the future are conditioned by
past experience. These past experiences differ
across generational cohorts that are loosely
defined by birth year, not by current age. Baby
boomers (born 1946-64) were the post-war
generation; Generation X (born 1965-80) and
Millennials (born 1981-96) followed.
Demographers and social scientists report major
differences in the tastes, habits and expectations
of each cohort. However, their capital market
experiences have been broadly similar.

In the first three blocks of Figure 52, we report
the returns they may have observed. In each
block, we show the investment performance of
world equities, world bonds, and a balanced
portfolio (a 60:40 blend of the two). All three
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generations enjoyed good returns from equities,
especially the Baby boomers. The bond retumns,
particularly since 1970 and 1990, are very high,
reflecting the excellent returns during the
“‘golden age” of bonds.

Generation Z (born 1997-2012) faces a
different future. The block on the right of the
chart uses current long bond yields to indicate
future real bond returns and adds our estimated
equity premium to make a projection of real equity
returns for the next generation.

Expected equity returns are lower, although not
very different from those enjoyed by Millennials.
Prospective bond retums are much lower. Finally,
the balanced portfolio now offers a risky return of
around 3% in real terms — appreciably lower
than the real return enjoyed by the previous
three generations.

The sharp-eyed regular reader of the Yearbook
will notice that Figure 52 differs in two important
respects from the equivalent chart presented last
year. First, the past has become less rosy.
Although we have added just one year to the
long-run historical returns, 2022 was a very poor
year for both world equities and bonds. Second,
the returns projected for Generation Z have
increased since last year.

Since this chart is meant to represent long-run
expectations for the next generation, one might
ask whether the estimates provided in last year's
chart were misjudged and overly pessimistic? A

year ago, we were still living in a low-return world.

Now the transition from last year’s projections to
this year's needs to be judged after taking into
account the very low returns on world stocks and
bonds that investors experienced in 2022,

22

A low-return world, where interest rates are
already exceptionally low, can develop in two
ways. First, it can remain a low-expected-returns
world by (on average) continuing to deliver low
returns year after year. Alternatively, the low
returns can come early in the form of a very bad
year for asset prices. The lower asset prices then
imply higher expected returns. This is obvious in
the bond market where lower prices lead to
higher yields. It is equally true in the equity
market, with the higher bond yields forming the
baseline for future equity, and indeed all asset
returns. We have thus moved from a low-return
world to a somewhat higher-return world thanks
to the very poor returns in 2022.

Concluding remarks

This chapter has built on our estimates of the
equity risk premium in order to look to the future.
We use a building block approach to decompose
past returns. After adjusting for non-repeatable
factors that favored equities in the past, we infer
that investors can expect an equity premium
(relative to bills) of around 3% % on a geometric
mean basis and, by implication, an arithmetic
mean premium of approximately 5%. We have
also examined risk premiums for fixed-income
investing — both the maturity premium and (in
less detail) the credit premium.

We have examined the historical record to gain
insights into the financial market risks that
should command a return premium. We have
shown how expected returns can be inferred
from current yields and have estimated the
portfolio returns that, at the current time, can be
anticipated in the future. In the next two chapters
we build on these findings by studying the
rewards for exposure to a wider range of risk
factors.
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Chapter 8: Commodities
and inflation

This extract from the Credit Suisse Global Investment Returns
Yearbook 2023 reproduces the whole of Chapter 8 on Commodities
and Inflation, the new focus topic for this year.

Inflation is once again a major issue, negatively impacting the real
value of assets. Since rising commaodity prices, including oil and gas,
have contributed to this, we investigate whether investing in
commodities offers an effective hedge against inflation. We find that
individual commodities have, on average, generated low long-run
returns. However, balanced portfolios of futures have provided
attractive risk-adjusted long-run returns, albeit with some large,
lengthy drawdowns. They have also provided an effective hedge
against inflation. We show that commodity futures are almost unique
in this respect, compared with other assets.

Credit Suisse Global Investment Returns Yearbook 2023 Summary Edition
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Inflation: The beast that’s never slain

Throughout history, there have been periods
when inflation has flared up. The left-hand chart
below illustrates this, showing inflation peaking in
times of wars and energy crises. Both factors are
present in the latest burst of inflation in 2021-22.

There have also been long intervals when inflation
seemed conquered. The right-hand chart shows
that, for the first 21 years of the 21st century,
average inflation in developed countries was just
1.5%. It never exceeded 4%, and during the
Global Financial Crisis, turned negative. When
emerging markets are included, the average rises
to 2.2% (excluding hyperinflationary Argentina).

Periods of low inflation can breed complacency.
When inflation picked up in 2021, the so-called
“team transitory” argued that this was
temporary, caused by the rapid pickup in
demand and supply chain bottlenecks after the
COVID lockdown. Thinking this would
normalize, the US Federal Reserve waited until
March 2022 to raise interest rates.

By then, US inflation had risen from 0.3% to 7%.
Russia was at war with Ukraine, which led to an
energy crisis and higher food prices. It was also
now accepted that inflation had been fueled by
ultra-loose monetary and fiscal policy aimed at
easing the impact of COVID. By end-2022,
average inflation across the countries in the DMS
database (left-hand chart below) was 8.0%, 19
times higher than at end-2020. US and UK
inflation hit 41-year highs in 2022, while German
inflation reached its highest level in 71 years. As
in many previous episodes, inflation had rapidly
accelerated. It became a major issue for citizens,
central banks, politicians and investors.

The persistence of inflation

By end-2022, there were signs that inflation had
peaked. US inflation was 6.5%, down from its
June high of 9.1%. The DMS average of 8.0%
shown in the left-hand chart below had fallen
from its October peak of 8.3%. By October
2022, International Monetary Fund (IMF)
forecasts showed inflation in advanced
economies peaking in 2022, cooling in 2023 to
4.4% and dropping to 2%-3% in 2024.

Amott and Shakernia (2023) argue that these
forecasts are optimistic in the light of history. They
studied inflation persistence in 14 developed
economies from 1970 to 2022. They found that,
“Reverting to 3% inflation ... is easy from 4%,
hard from 6% and very hard from 8% or more.
Above 8%, reverting to 3% usually takes six to
20 years, with a median of over ten years.”

They conclude that, “Those who expect inflation to
fall rapidly in the coming year may well be correct.
But, history suggests that’s a “best quintile”
outcome. Few acknowledge the “worst quintile”
possibility, in which inflation remains elevated for a
decade.” To support their position, they cite
Havranek and Ruskan (2013) who analyzed 67
published studies on global inflation and monetary
policy in developed economies. They found that,
across 198 policy rate hikes of 1% or more, the
average lag until a 1% fall in inflation was achieved
was between two and four years.

Amott and Shakernia’s (2023) analysis is
influenced by “event clustering” during the
inflationary experience of the 1970s and early
1980s. Hopefully, central banks have learnt from
this and today’s actions will lead to faster falls.
However, it is important to be reminded just how
persistent inflation has proved historically.

Figure 69: Average inflation rates across DMS database countries over time
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Inflation’s negative impact

Inflation makes citizens poorer through the
reduction in their purchasing power. Workers
seek higher pay to compensate. This potentially
leads to inflationary spirals, both wage-price and
price-price, as firms seek to pass on their higher
raw materials and labor costs. Inflation hits the
poorest hardest as a higher proportion of their
consumption is on basics such as food and
energy. However, it also hits the wealthy by
negatively impacting the real value of their assets
— stocks, bonds and real estate — as we will see
below.

Central banks seek to control and reduce inflation
through an interest-rate-hiking cycle. The
mechanisms and rationale for this are explained in
Chapter 2. The hiking cycle and consequent
higher interest rates exacerbate the already
negative impact of inflation on asset prices. We
focus in the next two sections specifically on the
impact of inflation on bond and equity returns.
Later, we look at the correlation between inflation
and other asset classes.

Inflation and equity and bond returns

The recent strong uptick in inflation has reminded
investors about the likely impact of inflation on
asset returns. For bonds, the impact is clear.
Conventional fixed income bonds have cash flows
that are contractually fixed in nominal terms. When
inflation rises, interest rates will also tend to rise.
Fixed income securities thus have unchanged cash
flows, but these will be discounted at a higher rate.
Their prices will fall.

Figure 16 in Chapter 2 showed that the average
real return from bonds varied inversely with
contemporaneous inflation. As an asset class,
bonds suffer in periods of inflation, but provide a
hedge against deflation. Figure 28 in Chapter 4
shows that during the disinflationary (declining
inflation) period from 1982 to 2014, dubbed the
“golden age of bonds,” the world bond index
experienced a remarkably high annualized real
retun of 7.4%.

It is often claimed that equities are a hedge
against inflation. Figure 16 showed this is
incorrect. Equities performed especially well in
real terms when inflation was low. High inflation
impaired performance and deflation led to lower
returns than on government bonds. The
correlation between real equity retumns and
inflation was negative, i.e. equities were a poor
hedge against inflation. There is an extensive
literature to back this up. Fama and Schwert
(2077), Fama (1981), and Boudoukh and
Richardson (1993) are three classic papers, and
Tatom (2011) is a useful review article.
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Despite this, it is widely believed that stocks
must be a good hedge against inflation to the
extent that they have had long-run returns that
were ahead of inflation. However, their high ex-
post return is better explained as a large equity
risk premium (see Chapters 4 and 5). It is
important to distinguish between beating
inflation and hedging against inflation.

Stagdflation

Many investors today are currently concerned not
just about inflation, but “stagflation.” This term was
first used by British politician lain Macleod in 1965.
He referred to the UK suffering “the worst of both
worlds — not just inflation on the one side or
stagnation [stagnating economic growth] on the
other, but both of them together.” At the time of
writing, the IMF forecasts continuing (albeit falling)
inflation combined with generally low economic
growth. The IMF (2022) says, “For many people
2023 will feel like a recession.”

To examine the impact of stagflation on equity and
bond returns, we employ a similar methodology to
that used to produce Figure 16, but add a further
variable, real GDP growth. Figure 70 (overleaf)
compares real equity and bond returns with both
inflation and real GDP growth in the same year for
the full range of 21 countries for which we have a
complete 123-year history. We exclude the
hyperinflationary years of 1922-23 for Germany and
1921-22 for Austria.

We sort all the country-year observations by
economic growth and divide the sample into three
equal groupings representing lower, middling and
higher growth. Within each group, we then sort by
inflation, dividing each growth category into three
equal subsamples of lower, middling and higher
inflation. For each of these nine subsamples, we
compute the average real retum from equities and
bonds. In the chart, the nine categories are ranked
from stagflation on the left — lower growth and
higher inflation — through to the opposite of
stagflation on the right. We refer to this as stable
growth, namely higher growth and lower inflation.

The chart shows that, for equities and bonds, real
returns tend to be higher when economic growth is
higher and inflation is lower. Within each growth
category, equity and bond returns increase with
decreasing inflation. In times of stagflation, real
equity returns averaged —4.7% while the average
real bond return was —9.0%. In the opposite case of
stable growth, the average real retumns were
+156.1% for equities and +8.8% for bonds.

These results reinforce the fact that inflation is bad
for both stocks and bonds. They also show why
investors are right to fear stagflation.
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Figure 70: Real equity and bond returns versus inflation rates and real economic (GDP) growth, 1900-2022
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Commodities: An alternative asset?

The year 2022 was characterized by higher
inflation, hiking cycles and rising nominal and real
interest rates throughout much of the world. Not
surprisingly, and in conformity with historical
experience and financial theory, the real returns
from bonds and equities were negative. At times
like these, investors naturally cast around for
alternative investments that might offer a positive
return and which could provide a hedge against
inflation.

Rising commaodity prices, including oil and gas,
have contributed to the wave of inflation. So could
investment in commodities provide the alternative
asset class that investors are seeking?

We document and analyze the long-run record of
commodity investment, looking first at investment
in physical (or spot) commodities and then at
investment in commodity futures.

Investing in physical commodities

Table 15 shows the returns from investing in 29
physical (also known as spot or cash) commodities
since 1900. For each commodity, the data span the
full period from 1900 through to 2022. Table 15
shows the arithmetic mean (AM) and geometric
mean (GM) real returns and the standard deviation
of real retums. The commodity prices are in US
dollars, so returns are deflated by US inflation. To
facilitate later comparisons with futures returns,
the final column shows the GM of excess returns,
i.e. the return after (geometrically) deducting the
US treasury bill rate.
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The AM annual real return over the 123 years
was positive for all but one commodity. However,
the GM real returns — the annualized returns over
123 years — were much lower and were negative
for 21 of the 29 commodities. The best
performer, nickel, gave an annualized return of
1.20%. The penultimate row of the table shows
the average mean return and standard deviation
of returns for the 29 commodities. The average
GM real return, i.e. the long-run annualized return
from selecting a commodity at random, was
—0.49%. This is consistent with the long-
established contention that commodity prices
have not kept pace with inflation (see Gorton and
Rouwenhorst (2006)).

The GM is always lower than the AM. As a rough
approximation, it is lower by half the variance of
returns, i.e. half the standard deviation (or
volatility) squared. This is known as the variance
drain or volatility drag.

The table shows that the average 123-year
standard deviation of real returns for the 29
commodities was 27.6%, similar to the average
volatility for individual stocks. This implies that, on
average, the GM for individual commodities
should be around 3.8% lower than the AM. The
penultimate row of the table shows that the actual
difference of 2.74% (average AM) less —0.49%
(average GM) equals 3.2%, which is close.



Table 15: Spot commodity returns (%), 1900-2022

Real (inflation adjusted) returns  Excess returns

Geometric Arithmetic Standard Geometric
Commodity mean (%) mean (%) deviation (%) mean (%)
Aluminum -1.88 0.49 25.47 -2.31
Cattle 0.06 0.99 13.85 -0.39
Coal 0.91 2.71 21.18 0.46
Cocoa -1.20 3.01 31.68 -1.64
Coffee -0.54 3.59 31.36 -0.99
Copper -0.46 2.57 27.13 -0.91
Corn -0.33 3.79 30.83 -0.77
Cotton -0.23 3.55 28.45 -0.68
Eggs -0.93 1.85 24.73 -1.37
Gold 0.76 1.98 17.18 0.31
Hogs -0.49 3.33 30.27 -0.93
Iron ore -0.05 2.41 24.73 -0.50
Lard -0.67 3.66 30.85 -1.11
Lead -0.05 2.81 25.61 -0.49
Lumber -0.92 1.00 21.14 -1.36
Nickel 1.20 5.53 37.05 0.74
Oats -0.70 3.35 30.96 -1.14
Oil 0.27 3.66 28.38 -0.18
Palm oil -0.95 2.51 27.66 -1.39
Platinum 0.41 2.69 22.44 -0.04
Rice -1.39 0.68 23.46 -1.83
Rubber -3.21 4.22 46.76 -3.64
Silver 0.10 3.68 34.96 -0.35
Sugar -1.48 4.50 37.22 -1.92
Tea -1.68 -0.66 17.20 -2.12
Tin 0.24 3.27 26.89 -0.21
Tobacco -0.14 1.32 17.21 -0.59
Wheat -0.79 2.00 25.46 -1.23
Zinc -0.05 5.06 38.94 -0.50
Average -0.49 2.74 27.55 -0.93
Equally Weighted Portfolio 2.04 2.74 12.47 1.58

Sources: Analysis by Elroy Dimson, Paul Marsh and Mike Staunton using commodity price
data (in USD) from Global Financial Data and US risk free interest rates and inflation from
the DMS Database 2023, Morningstar. Note that the penultimate row labeled “Average” shows
the averages of the previous 29 rows for the individual commodities. Not to be reproduced
without express written permission of the authors.

Figure 71 (overleaf) shows the cumulative real
returns over 123 years for a representative
commodity from each commodity group — gold
from precious metals, copper from industrial
metals, oil from energy, corn from grains, sugar
from soft commodities, cattle from animal
products and cotton from other agricultural
products. Prices are rebased to start at USD 1.

Rolling, long-run investments in sugar, copper,
corn and cotton all gave a real terminal value
after 123 years that was less than the initial
investment, i.e. they failed to keep pace with
inflation. Cattle resulted in a seven US cents
profit on the initial dollar investment after 123
years. Oil and gold performed somewhat better
with terminal values of USD 1.4 and USD 2.5.

Gold: A special case

Gold is not just a commodity, but also a financial
and cautionary investment. Some would argue it
is also a currency — it certainly has a legacy from
the gold standard days. Gold bugs — those who
expound the virtues of gold — still see it as the

ultimate anchor of value, warning against fiat
currencies (government supported paper money).
Investopedia (2023a) says they believe “its price
will perpetually increase.”

The evidence from Table 15 and Figure 71
contradicts this. Since 1900, the annualized
real return on gold was just 0.76%. In Table
15, the last column shows that gold has
outperformed Treasury bills (cash) by 0.3% per
annum. However, it has been far more volatile,
with a standard deviation of 17% per annum,
similar to the world equity index. The chart
shows that an initial investment in gold of USD
1/in 1900 yielded a real terminal value of USD
2.5 by end-2022. This compares poorly with
US bonds and stocks, which gave terminal
values of USD 7.8 and USD 2,024 (see
Chapter 2).

While the long-term returns on gold have been
unexciting, gold is prized for other reasons. In
many countries, it is an important part of
society and culture. Gold is also a cautionary
asset. Throughout history, investors in less-
secure parts of the world have focused on gold
because it is highly portable, easily realizable, a
store of value and anonymous.

For investors who do not prize gold for these
reasons, it should be viewed as an asset that
has generated a volatile and low real rate of
return over the long haul. It is thus less suited
to long-term institutional investment. It does,
however, as we will see below, have a role as
an inflation hedge.

Portfolios of physical commodities

A recurring theme of the Yearbook is the power
of diversification. Nowhere is this better illustrated
than in the case of investing in commodity
portfolios. The final row in Table 15 shows the
mean returns and standard deviation for an
annually rebalanced, equally weighted portfolio of
the 29 commodities shown in the table. The AM
for this index is, by definition, the same as the
average AM for the 29 individual commodities.

However, the final row of the table shows that the
GM real return of 2.0% is much higher than the
average GM of the individual commodities. This is
because a portfolio of commodities has much
lower volatility — down to 12.5% — and this has
reduced the volatility drag to just 0.8%.
Diversification is especially effective within
commodity portfolios as the average correlation
between commodities is very low at just 0.20.
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Thus, while individual commodities on average
gave a negative annualized real return, an
equally weighted portfolio of those same
commodities gave a positive return. Booth and

Figure 71: Real returns, selected commodities, 1900-2022
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Investors tend to avoid physical commodities as
dealing in them is burdensome. Investing directly
in a commodity involves buying and storing it.

Selling entails finding a buyer and handling
delivery logistics and costs. This might be feasible
in the case of precious or even industrial metals,
but livestock, bushels of corn, frozen orange juice
and barrels of crude oil are more complicated.
Storage and insurance costs can be large. There
are also interest rate/carry considerations which
we discuss below. All this requires management
time and, even if delegated to third parties, it
adds a further layer of costs. Managing a multi-
commodity portfolio is even more complex.

The annualized returns (GMs) shown in Table 15
would therefore not have been achievable,
because they ignore all these costs. At best, they
are a pre-costs upper bound.

For institutional investors, commodity futures are
a far simpler way of investing. Futures contracts
are usually rolled over when the maturity date
approaches to avoid taking delivery. Not only are
commodity futures more convenient, with lower
transaction costs, but, as we will see, they are
also a more rewarding alternative.

Futures - the crock of gold?

In an influential study published in 2006, Gorton
and Rouwenhorst (hereafter GR) found that, from
1959 to 2004, a fully collateralized portfolio of
commodity futures provided a similar return and
risk premium to US equities, a lower volatility, and
hence a somewhat higher Sharpe ratio.
Furthermore, commodity futures returns were
negatively correlated with equity and bond returns,
and positively correlated with inflation. Overall,
they appeared to be the perfect asset class,
especially for inflationary times.

However, as has often proved the case, post-
publication returns failed to match the promise
of the back history. Was this just bad luck? We
examine the evidence below based on data for
a much longer period from the 1870s to the
present day. First, however, we highlight the
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differences between investing in physical
commodities versus futures. We explain why
investing in commaodity futures could generate a
risk premium, while investing in physical
commodities has failed to do so after costs.

Investing in commodity futures

A commodity futures contract is an agreement to
buy or sell a specified quantity of a standardized
commaodity on a fixed maturity date at a price
agreed at the contract date. In setting the price,
the parties to the contract will assess the likely
future spot price at maturity, considering market
expectations, and any trends and seasonality.

Thus, in contrast to investment in physical
commodities, market-expected movements in the
spot price are not a source of return to futures
investors. Long investors will gain (lose) only if the
spot price at maturity tumns out to be higher
(lower) than was expected. To generate abnormal
returns, futures investors need to be smarter than
the market at forecasting spot prices.

For those with no forecasting skills, investing in
futures still makes sense if there is a risk premium. If
today’s futures price is set below the expected
future spot price, a buyer of futures will expect to
eamn a risk premium. Similarly, a seller of futures will
expect to eamn a risk premium if the futures price is
set above the expected future spot price. The main
theory explaining why there should be a risk
premium that accrues mostly to buyers is the theory
of normal backwardation (Keynes (1930) and Hicks
(1939)).



Normal backwardation postulates a world in which
the producers of commodities wish to fix the price of
their output for future delivery, for example, at
harvest time in the case of agricultural crops. To
obtain this insurance against future spot price
movements, the producers hedge by selling futures
to buyers (speculators or investors), who demand a
risk premium for providing this insurance. They do
this by setting the futures price below the expected
future spot price.

Normal backwardation is clearly a simplification.
Consumers may also want to hedge, e.g. airlines
and aviation fuel. However, a common assumption is
that consumers’ hedging needs are overshadowed
by producers’ hedging requirements. Whether long
investors in futures earn a risk premium over the
long run is an empirical question, which we address
below.

There are two other key differences between
investing in futures versus spot commodities.
First, long futures investors very seldom take
delivery at maturity. Instead, they sell their
contract, or roll it over into a contract for later
delivery to avoid the costs involved in taking
delivery. Second, when a futures contract is taken
out, no cash changes hands between the buyer
and seller. In this sense, the value of the contract
is zero. In practice, both the buyer and seller need
to post collateral. The amount of collateral will
vary over time to ensure that it is adequate to
settle gains and losses that accrue on the
contract.

The collateral, however, is typically small relative
to the futures price, implying considerable
leverage. Since we wish to make comparisons
with other asset classes such as bonds and
stocks, we need to adjust for this leverage when
computing futures returns. The standard approach
is to assume that the contract is fully
collateralized. This means that if the contract price
is, say, USD 100, we assume that the investor
simultaneously invests USD 100 in Treasury bills.

The total return from investing in a futures contract is
thus the change in the futures price plus the return
from Treasury bills. In the analysis below, we will
mostly report excess returns, which are the retums
after deducting the Treasury bill return, i.e. just the
change in the futures price. Over the long run, we
can interpret this as the ex-post risk premium
relative to bills, just as we do for equities.

Commodity futures data

The data we use for individual commodity futures
was originally assembled and used by Levine, Ooai,
Richardson and Sasseville (2018) (hereafter LORS).
Three of these authors worked for AOR Capital
Management, and AQR has generously provided us
with the data — we are especially grateful to Dr. Antti
llmanen. Commodity Systems Inc. provided AQR

with a sizable part of this data and we are also
grateful to them, especially Rudolph Cabral, for
permission to use their data.

The dataset, which provides monthly returns for 30
futures contracts, starts in 1877, soon after futures
trading began on organized exchanges in the USA
and UK. Returns were computed assuming that in
each month the investor held the nearest of the
contracts whose delivery month was at least two
months away. The return on the contracts held were
spliced together on the roll dates. In 1877, the
database covered just five agricultural products. The
number and variety grew as futures trading became
more popular especially from the 1960s onward. By
2022 there were 26 futures in the database, four
having by then been discontinued.

The dataset provides a helpful decomposition of the
change in the futures prices into the excess spot
retumn (the spot return deflated by the Treasury bill
retum) plus the interest-rate-adjusted carry. The
carry (or roll) retumn is the retum, positive or negative,
from rolling over contracts. It is sometimes referred
to as the income return, where income can be
negative. This decomposition allows us to make
direct comparisons of the excess return on futures
investment (i.e. the change in the futures price) and
the excess spot return.

Commodity futures returns

Table 16 (overleaf) shows the long-run USD
returns from (rolled) investing in the 30 individual
commodity futures. The table shows excess
returns — returns after (geometrically) deducting
the US bill rate. The table relates to the 146
years since 1877, although only five of the
futures contracts date back to 1877.

The last row of Table 16 shows the excess retums
for an equally weighted portfolio of futures. As we
saw in the case of physical commodities in Table 15,
diversification again “turns water into wine.” The
GM of excess returns on the equally weighted
portfolio is 3.28% per annum, much higher than
the average GM (0.99%) of the individual,
component futures. This is because a portfolio of
futures has a much lower volatility of 17.6%,
thanks to the very low average correlation between
individual futures of just 0.22. This has reduced the
volatility drag to 1.5%.
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The historical risk premium

The excess return on the equally weighted futures
portfolio can be interpreted as a risk premium — the
futures return relative to bills. Figure 72 shows its
evolution since 1877. An initial investment of USD 1
grew to USD 110 by 2022, an annualized premium
of 3.28%. This was much higher than the excess
spot return, where the terminal value was USD 3.3,
an annualized retum of 0.82%.

The excess futures return was not always ahead of
the excess spot return. For the first 30 years until
late 1906, the cumulative excess spot return was
ahead of the excess futures return. Over this period,
there was a negative adjusted carry or income from
futures and both spot and futures retumns
underperformed Treasury bills. Futures proved a
poor investment during the late 19th and very early
20th centuries. The futures roll retumns have also
been net negative over the last two decades and we
explore this further below.

Figure 72 also shows real futures and spot returns,
where returns are deflated by the inflation rate rather
than the Treasury bill return. Since Treasury bills
provided a positive real retum, the real retums from
commodities lie above the excess returns. Clearly,
collateralized commodity futures portfolios have
greatly outperformed spot portfolios, Treasury bills
and inflation.

In a critique of the influential Gorton and
Rouwenhorst (GR) paper referred to above, EH
(2006) argue that much of what appears to be a risk
premium from futures could arise from the monthly
rebalancing of the futures portfolio back to equal
weights. They argue that this arises because
rebalancing involves selling the commodity futures
that have risen the most and buying those that have
fallen most. However, Gorton and Rouwenhorst
(2006, 2006a) show that less frequent
rebalancing slightly increases returns, rather than
vice versa. We can therefore reject the notion that
the risk premium from futures is due to
rebalancing.

Futures versus stocks and bonds

In the rest of this chapter, we focus on portfolios of
commodity futures, not on spot commodities, nor on
individual commodities. The data we have used on
individual futures and spot returns was kindly
provided by AOR. In terms of long-run futures
portfolio returns, we have a second source of data,
namely the equally weighted index constructed by
Bhardwaj, Janardanan and Rouwenhorst (2019)
(hereafter BJR EW index) and subsequently kept
updated by SummerHaven Investment
Management. This was generously provided to us by
Geert Rouwenhorst.
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Table 16: Commodity futures returns (%), 1877-2022

Excess returns

Futures Spot

Start End Geometric Arithmetic  Standard Geometric
Futures year year mean % mean % deviation % mean %
Aluminum 1992 2022 -3.40 -1.63 19.13 -0.68
Brent oil 1988 2022 6.81 11.87 32.22 2.31
Cattle 1964 2022 2.80 4.08 16.20 -1.22
Cocoa 1966 2022 0.03 4.51 30.37 -1.57
Coffee 1972 2022 -1.14 4.99 36.08 -1.60
Copper 1993 2022 5.84 8.68 24.34 2.51
Comn 1877 2022 -0.561 2.51 25.02 -1.62
Cotton 1925 2022 0.61 3.52 24.29 -2.32
Crude oil 1983 2022 2.72 9.27 36.44 -0.88
Feeder cattle 1971 2022 1.34 2.74 16.65 -1.22
Gas oil 1981 2022 4.33 9.04 31.06 -0.83
Gold 1975 2022 -0.07 1.63 18.59 0.49
Heating oil 1978 2022 5.08 10.03 32.31 0.43
Hogs 1966 2022 -0.79 2.60 26.01 -2.96
Kansas wheat 1966 2022 -1.67 1.562 25.68 -1.29
Lard 1877 1951 -4.33 -1.60 23.93 -3.74
Lead 1995 2022 1.99 5.63 27.07 1.64
Natural gas 1990 2022 -16.98 -5.26 49.71 1.83
Nickel 1994 2022 3.74 9.45 34.20 1.98
Oats 1877 2015 -1.21 2.66 28.26 -2.39
Pork 1877 1921 -0.77 3.48 29.43 -0.84
Short ribs 1885 1929 6.74 9.43 24,23 -1.84
Silver 1963 2022 -1.13 3.50 30.72 0.19
Soybeans 1937 2022 4.95 7.74 24.60 -1.29
Soybean meal 1951 2022 5.89 9.26 27.39 -1.24
Soybean oil 1950 2022 3.36 7.08 28.11 -1.69
Sugar 1966 2022 -3.03 4.45 40.09 -0.80
Unleaded 1985 2022 10.07 16.23 35.80 0.13
Wheat 1877 2022 -1.33 1.55 24.31 -2.12
Zinc 1992 2022 -1.31 1.79 24.79 0.43
Average 0.99 5.02 28.23 -0.67
Equally weighted
portfolio 1877 2022 3.28 4.75 17.55 0.82

Sources: Elroy Dimson, Paul Marsh and Mike Staunton using futures data (in USD) from AQR
and Commodity Systems Inc (see Levine, Ooi, Richardson and Sasseville (2018)) and US risk
free interest rates and inflation from DMS Database 2023, Morningstar. Not to be reproduced
without express written permission of the authors.

Figure 72: Futures vs. spot returns - equally weighted

portfolio, 1877-2022
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Sources: Analysis by Elroy Dimson, Paul Marsh and Mike Staunton using futures data (in USD)
from AOR and Commodity Systems Inc (see Levine, Ooi, Richardson and Sasseville (2018))

and US risk free interest rates and inflation from DMS Database 2023, Morningstar. Not to be
reproduced without express written permission of the authors.



Figure 73: Futures, stocks and bonds, 1871-2022
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Sources: Analysis by Elroy Dimson, Paul Marsh and Mike Staunton using the equally weighted
commodity futures index created by Bhardwaj, Janardanan and Rouwenhorst (2019) and updated by
SummerHaven Investment Management, linking into the AQR equally weighted commodity futures
index after November 2021. The US inflation rate and equity series are from DMS Database 2023,
Morningstar. Not to be reproduced without express written permission of the authors.

This index starts in 1871, slightly earlier than the
LORS/AQR index. It is much broader, embracing
230 futures contracts, rather than the 30 in the
AQCR index. Even in the 1880s, it covered over 30
futures contracts, compared with five for the AQR
index. By 2021, it contained just under 50
contracts.

The AQR index covers US commodity futures
traded on the Chicago Board of Trade. The BJR
EW index includes contracts traded in 16 different
US cities and 12 locations overseas. In addition to
commodities traded in the USA, the index
includes contracts from nine other countries. In
the analysis that follows, we therefore use the
more comprehensive BJR index as our long-run
measure of the returns from a portfolio of
collateralized futures. Note, however, that the
broad findings from both datasets are very similar.

Figure 73 shows the cumulative excess returns
from 1871-2022 from an initial investment of
USD 1 in futures compared with US stocks and
bonds. For equities, the series plotted is the US
equity premium versus bills; for bonds, it is the
risk premium of US bonds over bills, or the
maturity premium; for futures, it is the commodity
futures risk premium relative to bills from the BJR
EW index.

For almost the entire 151 years, stocks were ahead
of bonds. Futures started poorly, trailing bonds until
1908, then catching up with stocks in 1917.
Futures then tracked stocks quite closely until 1984,
after which equities stayed in the lead. The gap
narrowed during the Global Financial Crisis, but
stocks then pulled decisively ahead. The terminal
value for the US equity risk premium was more than

two and a half times that for the futures risk
premium. Over this period, the annualized US equity
risk premium versus bills was 5.1%, while the
annualized risk premium from futures was 4.4%.
The annual volatilities of the two excess retumn series
were very similar — 19.6% for stocks and 20.0% for
futures.

Comparing futures with US equities is setting a
tough hurdle. Since 1900, US stocks have
outperformed those from every other country except
Australia when measured in common currency (see
Chapter 2). Although futures have underperformed
US stocks since 1871, it seems possible — as we
will explore in the next section — that futures will
outperform stocks in an international setting.

Commodity futures internationally

Although most of the commodity futures in the BJR
EW index were/are traded on US exchanges, some
20% were traded on foreign exchanges. However,
wherever the exchange is located, these are
interationally traded goods and the US commodity
exchanges (and those in other countries) are open
to and frequented by foreign investors and traders.
Prices are set globally while also being subject to
important local factors, delivery locations and
conditions. So far, we have compared futures
investing with investment in US stocks and bonds,
but how does the equivalent comparison appear to
investors from overseas?

Our global DMS database starts in 1900 and,
except for the USA, we do not have global equity
and bond data of the same high quality going back
to 1871. Our international comparisons shown in
Figure 74 (overleaf) therefore cover the period from
1900 to 2022. They show the excess retums on
futures, stocks and bonds from the perspective of
investors in different countries, using the same
period for each country.

The later start date of 1900 means that the
figures for the USA are different from those
shown in Figure 73, where the start date was
1871. Since futures returns were low in the late
19th century, the excess return on futures was
appreciably larger from the 1900 start date.
Indeed, the bars for the USA in Figure 74 show
that, from 1900 onward, futures gave a higher
return than US stocks. The annualized excess
returns from 1900 to 2022 were 6.5% for
futures, 5.9% for US stocks and 1.2% for US
bonds. The bars for the world (WLD) show that,
for a globally diversified US-based investor,
futures beat world equities and bonds by an even
greater margin.
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The remaining five bars in Figure 74 show the
perspective for investors in five other major
countries/markets, namely Germany, France,
Japan, the UK and Switzerland. In each case, we
convert commodity futures returns into the local 10

Figure 74: Excess returns for investors in different countries

Annualized excess returns (%), 1900-2022
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Sources: Analysis by Elroy Dimson, Paul Marsh and Mike Staunton using the equally weighted
commodity futures index created by Bhardwaj, Janardanan and Rouwenhorst (2019) and
updated by SummerHaven Investment Management, linking into the AQOR equally weighted
commodity futures index after November 2021. Stock, bond, bill and currency data are from
DMS Database 2023, Morningstar. Not to be reproduced without express written permission

Has the risk premium disappeared?

In their influential paper published in 2006,
Gorton and Rouwenhorst (GR) documented an
annualized risk premium of 4.2% from investing in
an equally weighted index of commodity futures
over the period from 1959 to 2004. Encouraged
by the GR findings, in 2006 a number of
exchange traded fund (ETF) providers introduced
commodity futures ETFs which tracked indices
such as the S&P GSCl index.

Soon after the publication of their paper, commodity
futures suffered a deep and long drawdown. EH
(2006) had cautioned that “naively extrapolating past
performance [of futures] into the future is dangerous.”
Later, in EH (2016), they asked whether the ensuing
performance of futures was because “a ‘bad’
investment strategy drove a bad outcome or a ‘good’
strategy experienced an unlucky outcome.” Was the
futures risk premium just historical good luck, and had
it now disappeared?

To assess just how severe this drawdown was,
we again use the BJR EW index subsequently
updated by Summerhaven Investment
Management. The post GR drawdown began in
February 2008. It reached a nadir that was 42%
lower in real terms by February 2009. The
February 2008 high was not regained until
September 2021, so the drawdown lasted for 13
years and seven months.

The ETFs fared far worse, especially those that
tracked the S&P GSCl index. One of the larger
ETFs provided a return from its 2006 launch to
date of -58%.
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of the authors.

The financialization of futures

One possibility is that GR's influential paper
helped popularize commodity futures, and the
consequent weight of money carried the seeds of
its own destruction. Bhardwaj, Gorton and
Rouwenhorst (2016) investigated this
phenomenon known as “financialization.” They
focused on the decade starting in 2005 — the
year after the GR research appeared in working
paper form — when commodity investment gained
popularity. Over this decade, institutional investors
became an important source of new capital
through largely passive long positions linked to
indices of commodity futures.

They examine three possible impacts of
financialization. First, inflows could have lowered
the risk premium through the increased
competition in the provision of insurance to
hedgers. Second, because institutional investors
hold portfolios of commodities and their allocation
to commodities competes to some extent with
that to other assets, their activities might increase
the correlation between individual futures, and
between futures and other asset classes. Finally,
passive index investments might weaken the link
between futures prices and fundamentals.

The authors conclude that, despite the high
growth in commodity markets during this decade,
the proportion of hedgers and speculators was
broadly constant. Nor, in terms of risk and return,
was this decade significantly different from the
longer historical experience. Correlations between
commodities rose, then fell again. The authors
attribute this to the Global Financial Crisis, not
financialization. As we noted in the 2022
Yearbook, correlations within many asset classes



tend to rise sharply during periods of financial
turmoil. Irwin and Sanders (2011) also review the
evidence on financialization. They conclude that,
“the weight of the evidence is not consistent with
the argument that index funds created a bubble in
commodity futures prices.”

Drawdowns in commodity futures

The post GR drawdown was deep and prolonged,
but was it unusual? To assess this, we show
drawdown charts below of commodity futures
(left-hand chart) and US equity returns (right-
hand chart) from 1871 onward. They are shown
in real terms for comparability with drawdown
charts earlier in the Yearbook.

Drawdowns for commodity futures were clearly
not unusual. Over the 152 years, they were
frequent, with12 involving losses greater than
20% and nine lasting over five years. The post
GR drawdown was the longest. After 37 months,
it came within 0.7% of re-attaining its February
2008 high, only to plunge again, with the second
phase of the drawdown lasting until September
2021. In terms of depth, it ranked fourth with its
42% drawdown. The deepest involved a 60%
loss after the Wall Street Crash.

The right-hand chart shows that, over the same
period, US equities experienced even more and
deeper drawdowns. 15 drawdowns exceeded
20%, 9 were greater than 30%, 5 more than
40%, and 4 exceeded 50%. The largest loss was
79% following the Wall Street Crash. Five
drawdowns exceeded five years, while two
extended over more than 14 years.

Drawdowns in risky assets are commonplace and
commodity futures are no exception. The

proximate cause of the post Gorton and
Rouwenhorst drawdown was the Global Financial
Crisis, not financialization. Unlike stocks,
however, commodity futures took longer to
recover from the crisis. The disinflationary decade
following the crisis was a very difficult time for
commodities. Many institutions capitulated,
reducing or removing their commodity positions —
before they turned useful again in 2021/22. It is
harder for investors to stay the course in
commodities than equities amid a comparable
drawdown, given that commodities are less
“conventional.” This can be a typical fate for a
good diversifying asset.

Weightings in futures indices

The deep and protracted drawdown in Figure 75
that started in 2008 was over by 2021. So why
did the iShares ETF, which passively tracks the
S&P GSCl index, perform so poorly over the
same period, remaining deeply underwater?

The explanation lies in index weightings. Rather
than using equal weights, the S&P GSCI
weights futures by their world production
quantities, resulting in a heavy tilt toward
energy. At the start of the drawdown in 2008,
energy futures made up 70% of the index.
They subsequently performed especially poorly.

To our knowledge, all long-term academic research
studies on commaodity futures utilize equally weighted
indices. This is not simply for convenience, as it
allows researchers to draw conclusions about how
the average futures contract behaves within a
portfolio. However, EH (2006) question the use of
equally weighted indices. They point out that long-
run stock market research focuses on capitalization

Figure 75: Drawdowns in commodity futures (left) and US equities (right), 1871-2022
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permission of the authors.
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weighted, not equally weighted indices, as the latter
overweight small stocks. This is backed by theory,
since, according to the Capital Asset Pricing Model,
a capitalization weighted benchmark is the mean-
variance efficient portfolio in the absence of stock
selection skills. Nor are equally weighted equity
portfolios “macro consistent” (Sharpe, 2010). It
would be impossible for everyone to hold equally
weighted portfolios, but all investors could hold
capitalization weighted portfolios.

Commodity futures are different. The market
capitalization of the stock market is equal to the
outstanding value of stocks. However, when a
futures contract is taken out, no cash changes
hands, so the contract value is zero. Even were
this not so, for every contract that an investor
holds long, another investor is short. Long and
short futures are exactly offsetting. The total
capitalization of commodity futures is always zero
(Black (1976)). So, weighting by the market value
of futures makes no sense.

The first commercial, investible, composite
commodity futures index was created by Goldman
Sachs in 1991, sold to S&P in 2007, and is now
the S&P GSCI. This was followed by the Dow
Jones AIG Commodity Index in 1998, which in
2014 became the Bloomberg Commodity Index
(BCOM). These remain the two most important
composite indices of commodity futures. Both
have futures traded on them, with the S&P GSCI
being roughly three times larger in terms of open
interest.

Neither of them is an equally weighted index. Both
use production weights, with BCOM using a
combination of liquidity (trading volume) and
production weights in a 2:1 ratio, with some capping
of the weights for individual commodities and
sectors. S&P GSCl uses liquidity as an eligibility
filter, but not for weightings. The justification for
production weights is that they reflect the global
economic significance of each commodity. Yet they
have no theoretical basis.

When the Dow Jones index became the BCOM in
2014, Dow Jones set up its own commodity index,
the DJCI. A spokesperson said they were now freed
from production weights. “Today, we know if the
goal of the index is to be well-diversified, we can
simply equal-weight it, then adjust for liquidity.” The
DJCI, however, is not an equally weighted index. It
equal weights the energy, agricultural and metals
sectors, but, within these, individual futures are
liquidity weighted, subject to floors and caps.

We are aware of just two commercial indices used
by third parties as benchmarks that employ equal
weighting, the Refinitiv Equal Weight Commodity
Index (originally the Commodity Research Bureau
(CRB) index), and the Summerhaven Dynamic
Commodity index. The paucity of equally weighted
indices is surprising, given that equal weighting
produces highly diversified portfolios. If liquidity is a
concem, filters could be used to screen eligibility.
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Index weightings matter, as we saw from the
post-2008 performance of the S&P GSCI. EH
(2006) compared the performance of the S&P
GSCI, BCOM and CRB indices over a 14-year
period and found large differences in means and
standard deviations. The average pairwise
correlation was 0.79.

Futures: The expected risk premium

GR reported an annualized risk premium from com-
modity futures of 4.2% from 1959 to 2004. This
was consistent with earlier studies on smaller sam-
ples over shorter, mostly overlapping periods by
Bodie and Rosansky (1980), Greer (1978) and
Fama and French (1987). But as we have seen, the
subsequent performance of commodity futures was
disappointing. EH (2006), having cautioned about
this possibility, argued in their subsequent 2016 pa-
per that investors should learn from their mistakes.
The strong implication was that the risk premium had
been illusory.

llmanen (2022) takes a different view. Despite the
poor performance, he argues that the case for a
positive risk premium strengthened over this period,
thanks to two important new databases and
research studies. The GR study spanned some 45
years. The new studies covered periods more than
three times longer. Both reported substantial risk
premiums from futures.

The annualized premium from 1877 to 2022 was
3.3% using the LORS (2018) database updated
to 2022 by AQR. The even more comprehensive
BJR database showed an annualized premium
from 1871 to 2022 of 4.4%. This figure is close
to the historical equity premium for global equities
reported in Chapter 4. Commodity futures and
stocks also had similar long-run volatilities. It is
worth noting that these two new studies, as well
as the GR research, all avoided survivorship bias
by including non-surviving commodity futures.

It would seem quite wrong, therefore, to conclude
that the risk premium from futures had
disappeared simply because of the Global
Financial Crisis drawdown in commodity futures
that followed the publication of GR’s research.
This was a disinflationary and low inflation period,
and, as we will see below, these are challenging
conditions for commodity futures. What risk
premium should we expect from a long-run
investment in a portfolio of collateralized futures?
llmanen (2022) concludes that the best long-term,
forward-looking estimate is the historical premium.
He suggests that “a constant premium of some 3%
over cash seems appropriate for a diversified
commodity portfolio — though not for single
commodities!”



The impact of economic conditions

BJR use their comprehensive dataset to provide
insights into how commodities perform under
different economic conditions. They looked at
business cycles using the dates of expansions and
recessions determined by the NBER Business Cycle
Dating Committee. Over the period spanned by
their study, 1871-2018, there were 30
recessions and expansions. The chart on the right
shows that commodity futures were strongly pro-
cyclical, with a mean excess retumn in expansions of
9.0% versus —5.4% in recessions. Returns tended
to peak in the second half of the expansion and to
trough in the first half of a recession.

Strategies based on the NBER dates are not
implementable as the dates are determined four to
21 months after the turning point. In addition, the
NBER Committee was established only in 1978, so
the first 24 of the 30 economic cycles were dated
retrospectively long afterward. BJR also looked at
inflation. They compared the excess return in
months when US inflation was above average and
those when it was below average. The average
excess return was high at 11.4% in the above-
average inflation months compared with —-0.6% in
the below-average inflation months. While this
provides insight, it is not implementable as the
average inflation rate would not be known until the
end of the period.

Figure 76: Excess returns and economic conditions
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They also examined a measure of unexpected
inflation suggested by Fama and Schwert (1977),
namely the inflation rate minus the Treasury bill
rate. In months when this was positive (i.e. when
the inflation rate exceeded the Treasury bill rate),
the excess return averaged 14.5%. In negative
months, it averaged —0.3%. They also compared
months when inflation rose and those when it fell
and found excess returns of 9.3% and 1.3%.
Excess returns were thus high when inflation was
high, unexpected inflation was high, and when
inflation rose.

Finally, we conducted our own research to assess
how the excess return from futures varies with GDP
growth and inflation. This is akin to the analysis
above for stocks and bonds exploring the impact of
stagflation (see Figure 70).

To investigate this, we matched the annual excess
returns on the BJR EW index from 1871-2022 with
the corresponding real GDP growth and inflation
figures for the USA. We sorted these annual
observations by GDP growth and divided the years
into two halves, representing lower and higher years
for GDP growth. Within each of these two growth
categories, we sorted again by inflation, dividing
each growth band into two halves, representing
lower and higher inflation. We then computed the
average excess return on commodity futures for
each of these four categories. While this provides
useful insights, it is again not implementable as a
trading strategy for the reasons given above. The
results are shown in the final four rows of Figure
76.

The two bars representing lower inflationary
conditions show similar, and very low average annual
excess returns. Excess returns are very much higher
for the two bars corresponding to higher inflationary
conditions. In the stagflationary setting (lower growth
and higher inflation), the annual excess return (risk
premium) from futures was 10.0% — precisely the
opposite of the negative relationship we found for
stocks and bonds (again, see Figure 70 above).
The average annual risk premium was even greater
at 12.8% for the higher growth/higher inflation
years.

Correlations of commodity futures

In their influential paper, GR showed that, over the
period from 1959 to 2004, a portfolio of commodity
futures not only provided an equity-like risk premium,
but was also an excellent diversifier, with a low
correlation with stocks and bonds, while also
providing a hedge against inflation.
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We confirm this finding over the much longer period
from 1871 to 2022 using the BJR EW index as
extended by SummerHaven Investment
Management. We use annual data to compute
correlations as the use of monthly data makes no
sense given that inflation is reported on a mid-month
basis and is inevitably smoothed.

The first set of bars in Figure 77 below shows that,
from 1871 to 2022, US stock retumns had a low
correlation of 0.20 with commodity futures. Futures
proved a hedge for US bonds, with a correlation of
—0.21. The correlation with inflation was 0.26. This
confirms the BJR findings from Figure 76, namely
that futures tend to do well when inflation is high. As
we show below, they are one of the few asset
classes that provides an inflation hedge. This also
means, of course, that they tend to perform poorly in
disinflationary times such as the 2010s.

The second group of bars shows the same set of
pairwise correlations, but for the period 1900-2022.
This is to facilitate comparisons with the rest of the
Yearbook by using a common start date of 1900.
The correlations are very similar to those in the first
panel, although the correlation between US bonds
and futures is now —0.11, rather than —0.21, while
the correlation between futures and inflation is a little
lower at 0.21.

Finally, the third set of bars relates to a US investor
holding global stocks and bonds as represented by
the DMS World equity and bond indices over the
period from 1900 to 2022. The correlation between
commodity futures and inflation is obviously the
same as it relates to US inflation. The correlation
between futures and global equities is a little higher
at 0.23, while the correlation between futures and
global bonds is similar at -0.06. For a US-based
global investor, commodity futures offer excellent
diversification, while providing a hedge against
inflation.

Commodity futures asset allocation

The diversification opportunities provided by
portfolios of commodity futures can be illustrated
with a simple example. The long-run correlation
between real futures retumns and real US stock
retuns was just 0.2. A portfolio split 50:50 between
futures and US stocks would therefore have had an
appreciably lower volatility (some 14% per annum)
than either stocks (19%) or futures (18%) alone.
This mixed portfolio would have been more efficient
—i.e. with a higher reward to risk ratio — than a
stand-alone stock portfolio unless the risk premium
from futures was less than half that from stocks.

What then should be the optimal asset allocation to
futures? EH (2006) provide an illustration. They
project a prospective excess return of 5% for
stocks, 3% for futures and 2% for bonds, while
correlations and variances were assumed to be the
same as in the past. The optimal allocation to futures
depends on the investor’s tolerance for risk. For an
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investor who was comfortable with the risk of a
60:40 equity: bond portfolio, they show that the
optimal allocation would be 18% in commodity
futures, 60% in stocks and 22% in bonds.
Unsurprisingly, the optimal allocation to futures
depended on the expected excess returns. With an
expected excess return of 1%, the optimal allocation
to futures fell to 3%.

Investopedia (2023b) states that “experts
recommend around 5%-10% of a portfolio be
allocated to a mix of commodities.” However, this is
far higher than the average amount actually allocated
to futures. Finney and Gambera (2020) estimate
that the average is around 0.2%. A survey by
Mercer (2020) of European and UK funds
suggested an even lower figure of around 0.1% —
just 4% of funds had an allocation to futures.

While these figures seem low, investors may also
gain exposure to commodities through their equity
investments, e.g. in mining, energy and agriculture-
related stocks. GR investigated this by comparing
the performance of commodity futures with
commodity company stocks. They concluded that
the latter behaved more like other stocks than
futures. They were not a close substitute.

Figure 77: Correlations of futures with stocks, bonds and inflation
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This raises the obvious question of whether investors
are missing an opportunity and investing too little in
futures. However, this takes us back to macro-
consistency (Sharpe (2010)). We estimate that global
investable assets have a total value of around USD
230 trillion. If commodity futures account for 0.2% of
this, this is equivalent to less than USD 0.5 trillion.
llmanen (2022) also estimates that the investable
market is well under USD1 trillion, but points out that
the total value of many commaodities (oil in the ground,
outstanding gold) is much larger. A 10% allocation to
commoadity futures would thus involve moving an
additional amount of some USD 22.5 trillion into the
asset class, which would be the financialization of
commodities on a massive scale. It would be very hard
to accomplish — and even if it were, the price impact
would likely be self-defeating.

Thus, while individual investors or institutions might
wish to consider increasing their exposure to
commodity futures, very large increases would be
difficult to achieve in the aggregate.

Asset class correlations with inflation

We have seen that bonds and stocks are
adversely impacted by inflation, while a portfolio
of futures provides a hedge. The chart below
shows the correlation between annual inflation
and real asset returns from 1900 to 2022,
although inflation-protected bonds, commercial
real estate and gold have later start dates.

Focusing first on bonds, the chart shows a
correlation of —0.59. This is the average
correlation between real local bond returns and
local inflation across the 21 DMS countries with
continuous histories since 1900. It confirms both
theory and our earlier findings that bonds suffer
greatly from rises in inflation. The same is true of
bills, where the figure of —0.80 is also calculated
as the average correlation across the 21 DMS
countries since 1900.

Using the same approach, the chart shows that
the average correlation between real equity
returns and inflation across the 21 DMS countries
was —0.25. While equities are less negatively
impacted by inflation than bonds, real equity
returns still tend to fall when inflation rises.
Unsurprisingly, the correlation for a 60:40
portfolio —i.e. 60% in the DMS world equity index
and 40% in the world bond index, rebalanced
back to 60:40 annually — provides an intermediate
correlation of —0.42.

The correlation of —0.41 for inflation-protected
bonds is unexpected. A notional zero-coupon
inflation-protected bond will, if held to maturity,
produce a return that exactly matches inflation.
The correlation of the nominal return with inflation
would be 1.0, while the correlation of the real
return would be zero. The chart shows the
correlation for a different strategy, namely
maintaining a constant maturity portfolio by always
holding inflation-protected bonds with an average
maturity of 20 years. The annual returns from this

Figure 78: Correlations between inflation and real asset returns for a range of asset classes, 1900-2022
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1981-2022 computed by Elroy Dimson, Paul Marsh, and Mike Staunton; housing returns are the average correlation across 11 countries using updated series from Elroy Dimson, Paul
Marsh, and Mike Staunton, Global Investment Returns Yearbook 2018 (for full sources, see Box 4, page 75 of that volume); commercial property data is for 17 countries, with the UK
data taken from the MSCI (formerly IPD) UK Annual Property Index from 1971-2022, the USA data from the NCREIF indices (averaged across categories) for 1978-1988, linked into
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Not to be reproduced without express written permission from the authors.

Credit Suisse Global Investment Returns Yearbook 2023 Summary Edition 37



approach are surprisingly vulnerable to inflation.
The data used here are for UK index-linked gilts
from 1981 to 2022. These have a much longer
history than US TIPS, which were introduced only
in 1997.

The chart also shows correlations for real estate,
revealing that it is also vulnerable to inflation. For
commercial/investment real estate — industrial
premises, retail, offices, hotels and apartments —
our data starts in 1971 for the UK, 1978 for the
USA and 1989 for most of the other 15 countries
represented. The average correlation with inflation
was —0.31. For domestic housing, the correlation
of —0.37 is the average for 11 countries for which
we have long-term house price data (we have
updated the data from Dimson, Marsh and
Staunton (2018)). Real estate correlations lie
between those on bonds and equities.

Bonds, bills, equities and real estate make up the
vast bulk of the world's traded investment assets.
The chart shows that all of these have negative
correlations with inflation. To find positive
correlations — assets which on average benefit
from inflation — we need to move into the
commodity world. The real return on an equally
weighted portfolio of spot commodities (using the
data from Table 15 above) had a positive
correlation of 0.10 with inflation. However, the
long-run excess return has been low, and almost
certainly negative on an after-costs basis. More
promisingly, as we already saw above, the real
return on an equally weighted portfolio of
commodity futures has a correlation of 0.21 with
inflation, while offering an acceptable long-run
risk premium.

The final bar in the chart is for gold. Over the full
period since 1900, the correlation between
changes in the real price of gold and inflation was
—0.04. This is misleading, however, as over much
of the period prior to 1972, currencies were
pegged to gold. Except for occasional
devaluations, the nominal change in the price of
gold was zero, while real changes were negatively
correlated with inflation.

In the chart, we therefore show the correlation
from 1972 to 2022, when changes in the gold
price had a positive correlation of 0.34 with
inflation. This figure is for spot gold. Gold futures
trading began in 1974 and, from 1975 to 2022,
the correlation between the real return on gold
futures and inflation was lower at 0.21. However,
while gold provided a potentially valuable hedge
against inflation, it was volatile and had a low
long-run return.

We have not included cryptocurrencies in the
chart, as they have too short a history. However,
the most cursory review of the recent past
indicates that claims of cryptocurrencies providing
a hedge against inflation are manifestly false.

38

Summary and concluding remarks

Recently, inflation has flared up as it has done
periodically in the past. Inflation makes citizens
poorer, reducing their purchasing power. It is also
bad for investors, as the major asset classes —
equities, bonds and real estate — tend to fall in value
when inflation rises. Central banks are charged with
controlling inflation and they respond with interest-
rate hikes. The higher nominal and real interest rates
are also harmful to most asset values, as we saw in
2022.

While we are hopefully entering a period of falling
inflation, history wams that it may take longer than
many would expect to lower inflation to acceptable
levels. Central banks need to be sure the job is
done, rather than relaxing too early. History also tells
us that inflation will eventually flare up again —
although it may lie dormant for years. Continual
vigilance is required.

Since rising commodity prices, including energy
prices, have been important contributors to the
current bout of inflation, we investigated whether
investing in commodities offers an effective hedge.
Individual commaodities have, on average, generated
low long-run retumns. However, portfolios of futures
have provided attractive risk-adjusted long-run
retumns, albeit with some large, lengthy drawdowns.
Based on historical returns, it seems reasonable to
assume that a balanced portfolio of collateralized
commodity futures is likely to provide an annualized
long-run future risk premium of around 3%.

Historically, commodities have had a low correlation
with equities and a negative correlation with bonds,
making them effective diversifiers. They have also
provided a hedge against inflation. Indeed,
commodities are unique in this respect, compared
with the other major asset classes. However, their
inflation-hedging properties also mean that, in
extended periods of disinflation, they tend to
underperform.

Furthermore, as limanen (2022) has argued,
commodity futures portfolios provide the instruments
needed to hedge against different types of inflation.
Energy futures perform well during energy-driven
cost-push inflation; industrial metals during demand-
pull inflation; and precious metals, especially gold,
perform well when central bank credibility is
questioned.

There is a problem, however, with this otherwise
attractive asset class. The investable market size is
quite small. Thus, while individual investors or
institutions may wish to consider increasing their
exposure to commodity futures, large increases
would be challenging if everyone sought to raise
their allocations.
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Selected individual markets

The following four pages are extracted from Chapter 9 of the Credit
Suisse Global Investment Returns Yearbook 2023.

The Credit Suisse Global Investment Returns Yearbook covers 35
markets and five composite indexes, i.e. the world, the world ex-USA,
Europe, developed markets and emerging markets. Twenty-three of
the countries and all five composite indexes start in 1900. The other
12 markets start later but have substantial histories. In Chapter 9 of
the full Yearbook, each country and index has three pages of
descriptive data, charts, tables and statistics. We show here only the
initial page for a small selection of three countries and one
composite index.

Please note that historical performance indications and financial market scenarios are not reliable indicators of
future performance.
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Switzerland

For a small country with just 0.1% of the world’s
population and less than 0.01% of its land
mass, Switzerland punches well above its weight
financially and wins several “gold medals” when
it comes to global financial performance.

The Swiss stock market traces its origins to
exchanges in Geneva (1850), Zurich (1873),
and Basel (1876). It is now the world’s sixth-
largest equity market, accounting for 2.5% of
total world value. Since 1900, Swiss equities
have achieved a real retumn of 4.5% (equal to
the median across our countries).

Meanwhile, Switzerland has been the world’s
best-performing government bond market, with
an annualized real USD return of 2.7% (it ranks
second in real local currency return terms, with
an annualized return since 1900 of 2.0%).
Switzerland has also had the world’s lowest
123-year inflation rate of just 2.1%.

Switzerland is one of the world’s most important
banking centers, and private banking has been a
major Swiss competence for over 300 years.
Swiss neutrality, sound economic policy, low
inflation and a strong currency have bolstered
the country’s reputation as a safe haven.

A large proportion of all cross-border private
assets invested worldwide is still managed in
Switzerland.

Switzerland’s healthcare industry accounts for
over a third (36%) of the value of the FTSE
World Switzerland Index. Nestle (22%), Roche
(16%), and Novartis (13%) together account for
half of the index’s value.

Figure 139: Annualized real returns and risk premiums (%) for Switzerland, 1900-2022
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Source: Elroy Dimson, Paul Marsh and Mike Staunton, DMS Database 2023, Morningstar. Not to be reproduced without express written permission from the authors.
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United Kingdom

Organized stock trading in the United Kingdom
dates from 1698, and the London Stock
Exchange was formally established in 1801. By
1900, the UK equity market was the largest in
the world, and London was the world's leading
financial center, specializing in global and cross-
border finance. Early in the 20th century, the US
equity market overtook the UK and, nowadays,
New York is a larger financial center than London.
What continues to set London apart, and justifies
its claim to being the world’s leading international
financial center, is the global, cross-border nature
of much of its business.

Today, London is ranked as the second most
important financial center (after New York) in
the Global Financial Centers Index. It is the
world’s banking center, with 550 international
banks and 170 global securities firms having
offices in London.

The UK's foreign exchange market is the
biggest in the world, and Britain has the world’s

number-three stock market, number-three
insurance market, and the fourth-largest bond
market.

London is the world's largest fund management
center, managing almost half of Europe’s
institutional equity capital and three-quarters of
Europe’s hedge fund assets. More than three-
quarters of Eurobond deals are originated and
executed there. More than a third of the world’s
swap transactions and more than a quarter of
global foreign exchange transactions take place
in London, which is also a major center for
commaodities trading, shipping and many other
services.

AstraZeneca is the largest UK stock by
market capitalization. Other major companies
include Shell, Unilever, HSBC Holdings, BP,
Diageo, and British American Tobacco.

Figure 145: Annualized real returns and risk premiums (%) for the UK, 1900-2022
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Source: Elroy Dimson, Paul Marsh and Mike Staunton, DMS Database 2023, Morningstar. Not to be reproduced without express written permission from the authors.
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United States

In the 20th century, the United States rapidly
became the world’s foremost political, military,
and economic power. After the fall of
communism, it became the world's sole
superpower. It is also the world’s number one oil
producer.

The USA is also a financial superpower. It has
the world’s largest economy, and the dollar is
the world’s reserve currency. Its stock market
accounts for 58% of total world value (on a
free-float, investible basis), which is over nine
times as large as Japan, its closest rival. The

USA also has the world'’s largest bond market.

US financial markets are by far the best-
documented in the world and, until recently,
most of the long-run evidence cited on historical
investment performance drew almost exclusively
on the US experience. Since 1900, the US
equity market has generated an annualized real
return of 6.4%, the second-highest common-
currency return for a Yearbook country.

There is an obvious danger of placing too
much reliance on the impressive long-run past
performance of US stocks. The New York
Stock Exchange traces its origins back to
1792. At that time, the Dutch and UK stock
markets were already nearly 200 and 100
years old, respectively. Thus, in just a little
over 200 years, the USA has gone from zero
to a 58% weighting in the world’s equity
market.

Extrapolating from such a successful market can
lead to “success” bias. Investors can gain a
misleading view of equity returns elsewhere or
of future equity returns for the USA itself. That is
why this Yearbook focuses on global investment
returns, rather than just US returns.

Figure 147: Annualized real returns and risk premiums (%) for the USA, 1900-2022
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World ex USA

In addition to the World indexes, we also
construct World indexes that exclude the USA,
using exactly the same principles. Although we
are excluding just one country, the USA today
accounts for 58% of the total stock market
capitalization of the 90 countries included in
the DMS World equity index. Our 89-country,
World ex-USA equity index thus represents just
42% of today’s value of the DMS World index.

The charts below show the returns for a US
global investor. The indexes are expressed in
US dollars, real returns are measured relative
to US inflation, and the equity premium versus
bills is relative to US Treasury bills.

We noted in Chapter 1 that, until relatively
recently, most of the long-run evidence cited on
historical asset returns drew almost exclusively
on the US experience. We argued that focusing
on such a successful economy can lead to
“success” bias. Investors can gain a misleading
view of equity returns elsewhere or of future
equity returns for the USA itself.

The chart below confirms this concern. It shows
that, from the perspective of a US-based
international investor, the real return on the
World ex-USA equity index was 4.3% per year,
which is 2.1% per year below that for the USA.

This differential of 2.1% per annum leads to very
large differences in terminal wealth when
compounded over 123 years. A US-based
investor who invested solely in their domestic
market would have enjoyed a terminal wealth
more than ten times greater than from investing
in the rest of the world, excluding their own
country. This does not, however, take account of
the risk reduction from diversification that they
would have enjoyed from diversifying abroad.

Our World index ex-USA thus stresses the
importance of looking at global returns, rather
than focusing on, and generalizing from, the
USA.

Figure 151: Annualized real USD returns and risk premiums (%) for the World ex-USA, 1900-2022
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General disclaimer /
important information

Risk factors

If referenced in this material:

Historical returns and financial market scenarios are no reliable
indicators or guarantee of future performance. The price and value
of investments mentioned and any income that might accrue could
fall or rise or fluctuate. Past performance is not a guide to future
performance. If an investment is denominated in a currency other
than your base currency, changes in the rate of exchange may have
an adverse effect on value, price, or income. You should consult
with such advisor(s) as you consider necessary to assist you in
making these determinations. Investments may have no public
market or only a restricted secondary market. Where a secondary
market exists, it is not possible to predict the price at which
investments will trade in the market or whether such market will be
liquid or illiquid.

The retention of value of a bond is dependent on the creditworthi-
ness of the Issuer and/or Guarantor (as applicable), which may
change over the term of the bond. In the event of default by the
Issuer and/or Guarantor of the bond, the bond or any income
derived from it is not guaranteed and you may get back none of, or
less than, what was originally invested.

Bonds are subject to market, issuer, liquidity, interest rate, and
currency risks. The price of a bond can fall during its term, in
particular due to a lack of demand, rising interest rates or a decline
in the issuer’s creditworthiness. Holders of a bond can lose some or
all of their investment, for example if the issuer goes bankrupt.

Emerging market investments usually result in higher risks such as
political, economic, credit, exchange rate, market liquidity, legal,
settlement, market, shareholder, and creditor risks. Emerging
markets are located in countries that possess one or more of the
following characteristics: a certain degree of political instability,
relatively unpredictable financial markets and economic growth
patterns, a financial market that is still at the development stage or
a weak economy. Some of the main risks are political risks,
economic risks, credit risks, currency risks and market risks.
Investments in foreign currencies are subject to exchange rate
fluctuations.

Foreign currency prices can fluctuate considerably, particularly due

to macroeconomic and market trends. Thus, such involve e.g., the

risk that the foreign currency might lose value against the investor’s
reference currency.

Equity securities are subject to a volatility risk that depends on a
variety of factors, including but not limited to the company’s financial
health, the general economic situation and interest rate levels. Any
pay out of profit (e.g., in the form of a dividend) is dependent on the
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company and its business performance. Equity securities are also
subject to an issuer risk in that a total loss is possible, for example if
the issuer goes bankrupt.

Private equity is private equity capital investment in companies
that are not traded publicly (i.e., are not listed on a stock
exchange). Private equity investments are generally illiquid and
are seen as a long-term investment. Private equity invest-
ments, including the investment opportunity described herein,
may include the following additional risks: (i) loss of all or a
substantial portion of the investor's investment, (ii) investment
managers may have incentives to make investments that are
riskier or more speculative due to performance based compen-
sation, (jii) lack of liquidity as there may be no secondary
market, (iv) volatility of returns, (v) restrictions on transfer, (vi)
potential lack of diversification, (vii) high fees and expenses,
(viii) little or no requirement to provide periodic pricing and (ix)
complex tax structures and delays in distributing important tax
information to investors.

Political developments concerning environmental regulations
may have a significant adverse impact on the investments.
Heightened exposure to less regulated sectors and to busi-
nesses such as renewable resources that are not yet well
established could cause temporary volatility.

ESG-related risks in a portfolio context need to become an
integral part of the investment process because they can
impact growth, profitability, or the cost of capital in the long
term. ESG insights need to be combined with traditional
fundamental analysis in order to obtain a comprehensive
picture of a company and implement better-informed invest-
ment decisions.

Sustainable investments involve several risks that are fundamentally
dependent on the investments in different asset classes, regions,
and currencies. For example, investments in equities bear market
(price) risk and specific company risk, investments in fixed-income
bear credit, interest rate, and inflation risks. Similar market risks
apply to investment funds and to alternative investments. Some
investments may be subject to foreign exchange currency risk,
liquidity risk or/and emerging market risk. Sustainable investments
bear the risk of suffering a partial or a total loss.

Risks associated with investments in cryptocurrencies and tokens
(such as NFTs) include high volatility (e.g., due to low market
capitalization, speculation and continually changing legal/regulatory
frameworks) and various other risks (e.g., loss of access due to
technical reasons or fraud etc.). Such investments may not be
suitable for all investors. Before deciding to invest in Cryptocurren-
cies or tokens you are advised to carefully consider technical and



regulatory developments in this field as well as your investment
objectives, level of experience and risk appetite.

If nothing is indicated to the contrary, all figures are unaudited. To
the extent this document contains statements about future
performance, such statements are forward looking and subject to a
number of risks and uncertainties. Predictions, forecasts, projec-
tions, and other outcomes described or implied in forward-looking
statements may not be achieved. To the extent this document
contains statements about past performance, simulations and
forecasts are not a reliable indication of future performance.
Significant losses are always possible.

Important information

This document constitutes marketing material. It has been prepared
by Credit Suisse Group AG and/or its affiliates (“Credit Suisse”) in
collaboration with any authors referenced therein. The information
and views expressed herein are those of the authors at the time of
writing and not necessarily those of Credit Suisse. They are subject
to change at any time without notice and without obligation on
Credit Suisse or the authors to update. This document must not be
read as independent investment research. This document is
provided for informational and illustrative purposes only, does not
constitute an advertisement, appraisal, investment research,
research recommendations, investment recommendations or
information recommending or suggesting an investment strategy
and it does not contain financial analysis. Moreover, it does not
constitute an invitation or an offer to the public or on a private basis
to subscribe for or purchase products or services and does not
release the recipient from exercising his/her judgement. Bench-
marks, to the extent mentioned, are used solely for purposes of
comparison. The information contained in this document has been
provided as a general commentary only and does not constitute any
form of personal recommendation, investment advice, legal, tax,
accounting or other advice or recommendation or any other financial
service. It does not take into account the investment objectives,
financial situation or needs, or knowledge and experience of any
persons. The information provided is not intended to constitute any
kind of basis on which to make an investment, divestment, or
retention decision. Before entering into any transaction, you should
consider the suitability of the transaction to your particular circum-
stances and independently review (with your professional advisors
as necessary) the specific financial risks as well as legal, regulatory,
credit, tax and accounting consequences. The information and
analysis contained in this document were compiled or derived from
sources believed to be reliable. It was prepared by Credit Suisse
with the greatest of care and to the best of Credit Suisse’s
knowledge and belief, solely for information purposes and for the
use by the recipient. Credit Suisse has not independently verified
any of the information provided by any relevant authors and no
representation or warranty, express or implied is made and no
responsibility is or will be accepted by Credit Suisse as to, or in
relation to the accuracy, reliability or completeness of any such
information.

To the extent that this document provides the addresses of, or
contains any hyperlinks to, websites, Credit Suisse has not reviewed
such linked sites and takes no responsibility for the content
contained therein. Such address or hyperlink (including addresses or
hyperlinks to Credit Suisse’s own website material) is provided solely
for your convenience and information and the content of the linked
site does not in any way, form part of this document. Accessing
such website or following such link through this document or Credit
Suisse’s website shall be at your own risk.

Credit Suisse may not be held liable for direct, indirect or incidental,
special or consequential damages resulting or arising from the use
of these materials, regardless of whether such damages are
foreseeable or not. The liability of Credit Suisse may not be
engaged as regards any investment, divestment or retention
decision taken by a person on the basis of the information contained

in this document. Such person shall bear alone all risks of losses
potentially incurred as a result of such decision. This material is not
directed to, or intended for distribution to, or use by, any person or
entity who is a citizen or resident of, or is located in, any jurisdiction
where such distribution, publication, availability or use would be con-
trary to applicable law or regulation, or which would subject Credit
Suisse to any registration or licensing requirement within such
jurisdiction. The recipient is informed that a possible business
connection may exist between a legal entity referenced in the
present document and an entity part of Credit Suisse and that it
may not be excluded that potential conflict of interests may result
from such connection. Credit Suisse may be providing, or have
provided within the previous 12 months, significant advice or
investment services in relation to any company or issuer mentioned.
A Credit Suisse Group company may have acted upon the
information and analysis contained in this document before being
made available to clients of Credit Suisse.

This document is intended only for the person to whom it is issued
by Credit Suisse. It may not be reproduced either in whole, or in
part, without Credit Suisse’s prior written permission. Any questions
about topics raised in this document should be made directly to your
local relationship manager or other advisors.

Additional regional important information

This material is issued and distributed in the European Union
(except Germany and United Kingdom (UK)): by Credit Suisse
Securities Sociedad de Valores S.A. Credit Suisse Securities
Sociedad de Valores S.A., is authorized and regulated by the
Spanish Securities Market Commission in Spain. This document
has been produced by subsidiaries and affiliates of Credit Suisse
operating under its International Wealth Management Division. This
document may not be reproduced either in whole, or in part, without
the written permission of the authors and Credit Suisse. It is
expressly not intended for persons who, due to their nationality or
place of residence, are not permitted access to such information
under local law; Australia: This document is provided only to
permitted recipients in Australia who qualify as wholesale clients as
that term is defined by section 761G(7) of the Australian Corpora-
tions Act 2001 (Cth.) (the “Act”) and as sophisticated or profession-
al investors as defined by sections 708(8) and (11) (respectively) of
the Act, in respect of which an offer would not require disclosure
under Chapter 6D or Part 7.9 of the Act. This document is not a
prospectus, product disclosure statement or any other form of
prescribed offering document under the Act. This document is not
required to, and does not, contain all the information which would
be required in either a prospectus, product disclosure statement or
any other form of prescribed offering document under the Act, nor
is it required to be submitted to the Australian Securities and
Investments Commission. In Australia, Credit Suisse Group entities,
other than Credit Suisse AG, Sydney Branch, are not authorised
deposit-taking institutions for the purposes of the Banking Act
1959 (Cth.) and their obligations do not represent deposits or other
liabilities of Credit Suisse AG, Sydney Branch. Credit Suisse AG,
Sydney Branch does not guarantee or otherwise provide assurance
in respect of the obligations of such Credit Suisse entities; Bahrain:
This material is distributed by Credit Suisse AG, Bahrain Branch,
authorized and regulated by the Central Bank of Bahrain (CBB) as
an Investment Business Firm Category 2. Related financial services
or products are only made available to professional clients and
Accredited Investors, as defined by the CBB, and are not intended
for any other persons. The Central Bank of Bahrain has not
reviewed, nor has it approved, this document or the marketing of
any investment vehicle referred to herein in the Kingdom of Bahrain
and is not responsible for the performance of any such investment
vehicle. Credit Suisse AG, Foreign Branch, a branch of Credit
Suisse AG, Zurich/Switzerland, is located at Level 21, East Tower,
Bahrain World Trade Centre, Manama, Kingdom of Bahrain; Brazil:
Banco de Investimentos Credit Suisse (Brasil) S.A or its affiliates.
This material is intended for your use only and does not constitute
securities research or investment advice. This material is provided
for informational purposes only and does not constitute any
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solicitation or offer to subscribe for or purchase any products,
services or securities. The information provided herein should not be
relied upon for any investment decision. Credit Suisse has adopted
policies and procedures designed to preserve the independence of
its research analysts, whose views may differ from those contained
herein and from the views of other departments or divisions of Credit
Suisse. Views expressed herein may change at any time without
notice; Brunei: This document has not been delivered to, licensed
or permitted by Autoriti Monetari Brunei Darussalam. Nor has it
been registered with the Registrar of Companies. This document is
for informational purposes only and does not constitute an invitation
or offer to the public. As such, it must not be distributed or
redistributed to and may not be relied upon or used by any person in
Brunei other than the person to whom it is directly communicated
and who belongs to a class of persons as defined under Section 20
of the Brunei Securities Market Order, 2013; Canada: This
document is only intended for persons in Canada who qualify to be
a “permitted client” within the meaning National Instrument 31-103
— Registration Requirements, Exemptions and Ongoing Registrant
Obligations. To the extent that the information contained herein
references securities of an issuer incorporated, formed or created
under the laws of Canada or a province or territory of Canada, any
trades in or advice regarding such securities must be conducted
through an investment dealer registered in Canada. No securities
commission or similar regulatory authority in Canada has reviewed or
in any way passed upon these materials, the information contained
herein or the merits of the securities described herein and any
representation to the contrary is an offence; Chile: Chile: This
material is distributed by Credit Suisse Agencia de Valores (Chile)
Limitada, a branch of Credit Suisse AG (incorporated in the Canton
of Zurich), regulated by the Chilean Financial Market Commission;
France: This material is distributed by Credit Suisse (Luxembourg)
S.A. Succursale en France (the “France branch”) which is a branch
of Credit Suisse (Luxembourg) S.A., a duly authorized credit
institution in the Grand Duchy of Luxembourg with registered
address b, rue Jean Monnet, L-2180 Luxembourg. The France
branch is subject to the prudential supervision of the Luxembourg
supervisory authority, the Commission de Surveillance du Secteur
Financier (CSSF), and of the French supervisory authorities, the
Autorité de Controle Prudentiel et de Résolution (ACPR) and the
Autorité des Marchés Financiers (AMF); Germany: Credit Suisse
(Deutschland) AG, Taunustor 1, 60310 Frankfurt am Main,
Germany regulated by the Bundesanstalt fuer Finanzdienstleistung-
saufsicht (“BaFin"): This material was prepared by the International
Wealth Management division of Credit Suisse and/or its affiliates
(hereinafter “Credit Suisse”) and not by Credit Suisse’s Research
Department. It is not a financial analysis and therefore does not
satisfy the legal requirements for guaranteeing impartiality of
financial analyses and is not subject to a ban on trading prior to
publication of financial analyses. This document constitutes
promotional information that is published solely for advertising
purposes. This document is for informational and illustrative
purposes only and is intended to be used solely by the recipient. It is
neither an offer nor a solicitation to subscribe or purchase the
products and services mentioned herein. The information contained
herein is provided solely as general market commentary and does
not constitute regulated financial advice or legal, tax, or other
regulated financial services. It does not take into account the
financial objectives, situation, or needs of any individual persons;
these must be considered before making any investment decision.
The information contained herein is insufficient for making invest-
ment decisions and does not constitute a personal recommendation
or investment advisory service. It is intended to express the
assessments and opinions of the respective individual staff members
of the International Wealth Management division as of the date this
document was prepared and not as of the date on which the reader
receives or accesses the information. The assessments and
opinions of the staff of International Wealth Management may differ
from or contradict those of the analysts of Credit Suisse or other
employees of Credit Suisse International Wealth Management or the
internal positions of Credit Suisse. Furthermore, they may also
change at any time without notice, and we are under no obligation
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to update this information. If this document contains statements
about future performance, such statements are forward-looking and
subject to a number of risks and uncertainties. The information and
opinions contained in this document have been obtained from or are
based on sources that Credit Suisse believes to be reliable. Unless
otherwise indicated, all figures have been checked to ensure
plausibility only but not verified in detail. All valuations mentioned
herein are subject to the accounting policies and procedures of
Credit Suisse. It should be noted that historical performance and
financial market scenarios are not a reliable indicator of current or
future performance. Every investment involves risks. Under market
conditions of volatility or uncertainty, the value of, and return on, the
investment can fluctuate heavily. Investments in foreign financial
instruments or in foreign currencies involve the additional risk that
the foreign financial instrument or foreign currency might lose value
against the investor’s reference currency. Alternative investment
products and strategies (such as hedge funds and private equity)
may be complex and involve higher risks. These risks may arise
from speculative investing as well as from extensive application of
short selling, derivatives, and buying on margin. In addition, the
minimum investment period for such investments may be longer
than for conventional investment products. Alternative investment
strategies (such as hedge funds) are intended only for investors
who understand the risks associated with those investments, are
prepared to take them, and can afford them. This document is not
intended for distribution to or use by natural persons who are
citizens of a country or legal entities that have their domicile or
registered office in a country where the distribution, publication,
availability, or use would violate applicable laws or regulations or in
which Credit Suisse and/or its subsidiaries or affiliates would be
required to meet registration or licensing requirements. These
materials have been made available to the recipient and may not be
shared with others without the express written consent of Credit
Suisse. In Germany, this document is distributed / made available
by Credit Suisse (Deutschland) AG, certified and supervised by the
Federal Financial Supervisory Authority (BaFin); Guernsey: This
material is distributed by Credit Suisse AG Guernsey Branch, a
branch of Credit Suisse AG (incorporated in the Canton of Zurich),
with its place of business at Helvetia Court, Les Echelons, South
Esplanade, St Peter Port, Guernsey. Credit Suisse AG Guernsey
Branch is wholly owned by Credit Suisse AG and is regulated by the
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audited accounts of Credit Suisse AG are available on request;
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Suisse AG, Hong Kong Branch, an Authorized Institution regulated
by the Hong Kong Monetary Authority and a Registered Institution
regulated by the Securities and Futures Commission. The contents
of this material have not been reviewed by any regulatory authority
in Hong Kong. You are advised to exercise caution in relation to any
offer. If you are in any doubt about any of the contents of this
material, you should obtain independent professional advice. No
one may have issued or had in its possession for the purposes of
issue, or issue or have in its possession for the purposes of issue,
whether in Hong Kong or elsewhere, any advertisement, invitation
or material relating to any product, which is directed at, or the
contents of which are likely to be accessed or read by, the public of
Hong Kong (except if permitted to do so under the securities laws
of Hong Kong) other than where a product is or is intended to be
disposed of only to persons outside Hong Kong or only to “profes-
sional investors” as defined in the Securities and Futures Ordinance
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Board of India as Research Analyst (registration no. INH
000001030) and as Stock Broker (registration no.
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