
Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journalInformation?journalCode=ufaj20

Financial Analysts Journal

ISSN: (Print) (Online) Journal homepage: https://www.tandfonline.com/loi/ufaj20

Long-Term Shareholder Returns: Evidence from
64,000 Global Stocks

Hendrik Bessembinder, Te-Feng Chen, Goeun Choi & K. C. John Wei

To cite this article: Hendrik Bessembinder, Te-Feng Chen, Goeun Choi & K. C. John Wei (2023)
Long-Term Shareholder Returns: Evidence from 64,000 Global Stocks, Financial Analysts
Journal, 79:3, 33-63, DOI: 10.1080/0015198X.2023.2188870

To link to this article:  https://doi.org/10.1080/0015198X.2023.2188870

View supplementary material 

Published online: 21 Apr 2023.

Submit your article to this journal 

Article views: 2936

View related articles 

View Crossmark data

https://www.tandfonline.com/action/journalInformation?journalCode=ufaj20
https://www.tandfonline.com/loi/ufaj20
https://www.tandfonline.com/action/showCitFormats?doi=10.1080/0015198X.2023.2188870
https://doi.org/10.1080/0015198X.2023.2188870
https://www.tandfonline.com/doi/suppl/10.1080/0015198X.2023.2188870
https://www.tandfonline.com/doi/suppl/10.1080/0015198X.2023.2188870
https://www.tandfonline.com/action/authorSubmission?journalCode=ufaj20&show=instructions
https://www.tandfonline.com/action/authorSubmission?journalCode=ufaj20&show=instructions
https://www.tandfonline.com/doi/mlt/10.1080/0015198X.2023.2188870
https://www.tandfonline.com/doi/mlt/10.1080/0015198X.2023.2188870
http://crossmark.crossref.org/dialog/?doi=10.1080/0015198X.2023.2188870&domain=pdf&date_stamp=2023-04-21
http://crossmark.crossref.org/dialog/?doi=10.1080/0015198X.2023.2188870&domain=pdf&date_stamp=2023-04-21


Long-Term Shareholder
Returns: Evidence from
64,000 Global Stocks
Hendrik Bessembinder, Te-Feng Chen, Goeun Choi , and K. C. John Wei
Hendrik Bessembinder is at the W. P. Carey School of Business, Arizona State University, Tempe, Arizona. Te-Feng Chen is at the School of
Accounting and Finance, Hong Kong Polytechnic University, Hong Kong Special Administrative Region (SAR), China. Goeun Choi is at the A.
B. Freeman School of Business, Tulane University, New Orleans, Louisiana. K. C. John Wei is a distinguished research professor in the
School of Accounting and Finance at the Hong Kong Polytechnic University, Hong Kong Special Administrative Region (SAR), China. Send
correspondence to Hendrik Bessembinder at hb@asu.edu.

We study long-run shareholder out-
comes for more than 64,000 global
common stocks during the January
1990 to December 2020 period.
The majority, 55.2% of U.S. stocks
and 57.4% of non-U.S. stocks,
underperform one-month U.S.
Treasury bills in terms of compound
returns over the full sample.
Focusing on aggregate shareholder
outcomes, we find that the top-per-
forming 2.4% of firms account for
all of the $US 75.7 trillion in net
global stock market wealth creation
from 1990 to December 2020.
Outside the United States, 1.41% of
firms account for the $US 30.7 tril-
lion in net wealth creation.
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returns; return skewness; stock investing
and shareholder wealth
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Introduction

T
he literature includes hundreds of empirical studies that report
on rates of return to equity investors. These studies typically
focus on returns measured over relatively short horizons, such as

monthly or quarterly, and often describe long-term outcomes based
on arithmetic means of shorter-term returns.1 In this study, we aim to
provide broader insights into the nature of the returns realized by
shareholders in the long run. To do so, we consider a broad global
sample consisting of more than 64,000 individual common stocks and
measure long-term shareholder outcomes in terms of both compound
returns and enhancements to shareholders’ wealth.

Many of the empirical outcomes documented here are attributable to
the fact that the distribution of compound returns is positively skewed.
Such skewness arises even if the distribution of short-horizon returns is
symmetric, as first pointed out by Arditti and Levy (1975) and explored
further by Bessembinder (2018) and Farago and Hjalmarsson (2023).
Indeed, the assumption often employed for modeling purposes that
stock returns conform to the log-normal distribution implies positive
skewness at any horizon except instantaneous, with greater skewness
at longer horizons. The results we present illustrate the practical impli-
cations of such positive skewness. To the extent that the findings here
are surprising, the cause may be that the empirical literature tends to
focus on parameter estimates that describe the short-horizon return
distribution, where the effects of skewness are modest.

We document that the majority of compound (buy-and-hold) long-
term returns measured for our January 1990 to December 2020
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sample, including 55.2% of U.S. stocks and 57.4% of
non-U.S. stocks, fall short of returns to one-month
U.S. Treasury bills over matched time horizons.2 This
finding does not contradict the evidence (see, for
example, Dimson, Marsh, and Staunton, 2002) that
returns to broad stock markets handily outperform
the returns earned on Treasury instruments in the
long run. Indeed, the mean buy-and-hold return
across stocks in our sample greatly exceeds the U.S.
Treasury bill return at each horizon we study. Rather,
the distinction between the positive return premium
for the broad stock markets and the negative pre-
mium for most individual stock returns is a manifest-
ation of the strong positive skewness in the
distribution of returns to individual stocks, particu-
larly at longer horizons.3 This skewness in turn
implies that the positive mean excess long-run
returns observed for stock portfolios are driven by
very large returns to a relative few stocks.

We measure for each sample firm the dollar amount
by which the wealth of shareholders in aggregate
was enhanced by their decision to take on the risk of
stock investing rather than low-risk U.S. Treasury
bills. Summing across the 63,785 firms that issued
common stock contained in the January 1990 to
December 2020 sample, we calculate net global
stock market wealth creation of $US 75.7 trillion,
measured as of December 2020. Wealth creation is
highly concentrated. The five firms (0.008% of the
total) with the largest wealth creation during the
January 1990 to December 2020 period (Apple,
Microsoft, Amazon, Alphabet, and Tencent)
accounted for 10.3% of global net wealth creation.
The best-performing 159 firms (0.25% of total)
accounted for half of global net wealth creation. The
best-performing 1,526 firms (2.39% of total) can
account for all net global wealth creation.

Bessembinder (2018) previously studied long-term
shareholder outcomes for U.S. stocks.4 Here, we
show that the practical implications of skewness in
compound returns are even stronger outside the
United States. The present sample includes 46,723
non-U.S. stocks. Of these, 42.6% generated buy-and-
hold returns measured in U.S. dollars that exceed
one-month U.S. Treasury bill returns over matched
horizons. By comparison, 44.8% of the 17,776U.S.
stocks in the present sample outperformed Treasury
bills.

The positive skewness in distribution of compound
returns is of substantial practical importance. While,
as noted, most empirical analyses of stock markets
focus on arithmetic means and other parameters of

returns measured over short (e.g., monthly) horizons,
the investment and decision horizons of individuals
or fund managers can stretch to decades and can dif-
fer across investors. The strong positive skewness in
the distribution of long-horizon stock returns implies
a cautionary lesson that is particularly relevant for
financial planning. The assessment of whether pen-
sion funds are adequately capitalized, for example, is
often based on assumptions regarding mean returns
and the mean of the distribution of possible future
outcomes. Distinct from the ongoing debate as to
whether the assumed means are appropriate, the
(potentially large) majority of individual future out-
comes in a positively skewed distribution can be less
than the mean. Our results highlight that it is import-
ant for financial planners to explicitly consider the
skewed distribution of compound long-horizon
returns.

Utility-maximizing investors may also rationally prefer
to seek out or to avoid the strong positive skewness
that is present in long-horizon returns. This can be
accomplished by selecting portfolios with greater or
less short-horizon return volatility, which Farago and
Hjalmarsson (2023) show is a main determinant of
long horizons skewness. A useful benchmark is pro-
vided by Samuelson (1969), who shows that long-
horizon investors will optimally select portfolio
weights based on the parameters of the short-hori-
zon return distribution and then rebalance each
period to the same constant weights. For the invest-
ors on which he focuses, the skewness induced by
compounding is not relevant. Samuelson obtains
these implications while assuming that successive
returns are independently and identically distributed
(iid) and that investors maximize the expectation of a
power utility function. Investors with skewness pref-
erence that differs as compared to that implied by
power utility will generally not be indifferent to the
skewness induced by compounding.5 It is also
important to note that Samuelson’s prescription can-
not apply all to investors. If some investors sell (buy)
stocks that have appreciated (depreciated) in relative
terms in order to return to constant portfolio
weights, then other investors necessarily trade in the
opposite direction. These investors, as well as the
market as a whole, will be subject to more return
skewness over multiple periods as compared to the
rebalancing investors they focus on and hence will
indeed be concerned with the skewness implicit in
the multi-period investing.

The results obtained here are also relevant to the
debate regarding the selection of relatively narrow
portfolios vs. the passive holding of broadly
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diversified portfolios. The results here confirm in a
global sample that the wealth created by stock mar-
ket investing is largely attributable to extreme posi-
tive outcomes of a relatively few stocks. We report
that the modal long-horizon return to individual
stocks involves a complete or near-complete loss of
capital. However, the prospect of some �100%
returns may not be as daunting in light of the docu-
mented frequency with which longer-term returns to
individual stocks exceed benchmarks such as
1,000%.6 That is, the results here highlight the mag-
nitude of the potential gains to a long-horizon
investor with a comparative advantage in identifying
ex ante those stocks that will generate large long-run
returns, even while they also illustrate how the odds
of underperformance loom large for an investor who
selects a narrow portfolio in the absence of such a
comparative advantage. Of course, our study does
not clarify which, if any, investors possess the requis-
ite comparative advantage.

While the results reported here verify that positive
skewness characterizes the distribution of compound
global stock returns, we also compare the observed
outcomes to a simple benchmark. In particular, we
use simulation methods to estimate the degree of
skewness (and related statistics) implied by the
widely used lognormal distribution, when assuming
iid monthly returns that are calibrated to the
observed mean and variance of actual monthly
returns as well as to observed distribution of stock
lives. The simulation actually implies more skewness
and lower rates of outperformance relative to bench-
marks as compared to outcomes observed in the
actual data. An intriguing question for future research
is to assess what features of the actual data lead to
less skewness in the empirical distribution of com-
pound long-run returns as compared to that implied
by this simple benchmark.

Sample and Measures Employed

Data Sources and Sample Overview. We
identify securities as common stocks using methods
described in detail in the Internet Data Appendix.
The data required to compute monthly returns, mar-
ket capitalization, and trading volume for U.S. stocks
are obtained from CRSP and for non-U.S. stocks
from the Compustat Global and Compustat North
America databases.7 Our study includes 42 markets.
These are the markets with the largest average GDP
during the sample interval, except that we exclude
Iran (because return data are available for only 10

years) and include Singapore and New Zealand due
to their relative economic prominence. Many com-
mon stocks are listed and traded in more than one
market. To avoid double counting, we assign each
common stock to a single market, as described more
fully in the Internet Data Appendix.

Our sample includes 26 developed and 16 developing
economies. In addition, we compute outcomes for
239 firms that are traded in the United States as
American Depository Receipts (ADRs), but are not
listed on any other exchange during the sample
period.8 We categorize these “homeless” ADRs as a
separate market and hence refer to outcomes across
43 markets. The markets included in the sample rep-
resent approximately 88% of global stock market
capitalization as of the end of 2020.

We begin our study as of January 1990 (as
Compustat coverage is thin prior to this date) or at
the first date when monthly return data for each
stock are available and end the study as of
December 2020. The CRSP and Compustat data per-
tain to publicly listed stocks. Our study should there-
fore be viewed as summarizing return outcomes and
wealth creation in the publicly accessible stock mar-
kets. We do not capture the pre-IPO experience of
private (e.g., venture capital, private equity, and foun-
der) investors or returns from the IPO price to the
first end-of-month price contained in the databases.
We exclude stocks listed on minor stock exchanges,
where an exchange is deemed to be minor if its share
of own-market trading volume (measured in U.S. dol-
lars) during the sample period is less than 2%.

In our view, a meaningful comparison of investment
outcomes across stocks that are traded in multiple
markets requires that all results be measured in a
common currency. The alternative of comparing local
currency returns across currencies could be mislead-
ing, particularly if inflation rates differ across markets.
Further, the reliance on local currency returns necessi-
tates comparisons to benchmark interest rates
denominated in the same currency, which can vary
substantively across markets in terms of default risk.
To ensure a common yardstick for firms traded in mul-
tiple currencies, returns, market capitalizations, and
trading volumes for non-U.S. stocks are all converted
to U.S. dollars. In untabulated results, we verify that
our conclusions are uniformly unaltered when out-
comes are measured in British pounds instead.

Stocks are tracked through time based on the CRSP
PERMNO variable (for U.S. stocks) and the
Compustat GVKEY and IID variables (for non-U.S.
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stocks). We compute returns separately by share
class for firms with multiple classes. We also com-
pute separate return series for Chinese stocks that
are traded in Hong Kong SAR as H-shares and in
China as A-shares. However, we aggregate dollar
wealth creation to the firm level by summing across
share classes, based on the PERMCO variable for
firms contained in the CRSP database and the
Compustat GVKEY variable for other firms.

Visual examination indicates that the data for non-
U.S. stocks contain occasional but substantial data
errors. Prior authors have addressed this problem by
either excluding or winsorizing extreme observa-
tions.9 While these methods may be adequate for
studies that consider returns to value-weighted port-
folios, our focus is on the distribution of long-horizon
returns to individual stocks. While we also eliminate
from the sample some observations that are likely to
reflect potentially influential errors, we attempt to
retain large but accurate observations and to repair
some data errors, for example, those that result from
an erroneous temporary shift of the decimal. Our fil-
tering and correction algorithms are described in the
Internet Data Appendix. After implementing these fil-
ters, the sample contains 8.37 million monthly obser-
vations on 64,738 stocks issued by 63,785 firms.

Table 1 lists the markets included in the study, along
with descriptive statistics. Data are available from
January 1990 for most markets, but the earliest data
pertain to 1991 for China; 1993 for Brazil, Nigeria,
and Poland; 1994 for Israel; 1995 for Russia; 2000
for Saudi Arabia; and 2001 for the United Arab
Emirates. End-of-period market capitalization for
sample stocks ranges from $US 42 billion for Greece
to $US 41.0 trillion for the United States. The ratio
of average market capitalization to GDP provides an
indication of the importance of stock markets in each
sample market and ranges from 0.08 for Nigeria to
5.51 for Hong Kong SAR.10

Table 2 provides information regarding the stock
exchanges studied in each market. In each case, the
count refers to the Exchange where a stock first
appeared in our sample. The U.S. sample includes
3,224 New York Stock Exchange stocks, 1,556
American Stock Exchange Stocks, and 12,996
NASDAQ stocks, while the China sample includes
1,719 stocks listed on the Shanghai Stock Exchange
and 2,333 listed on the Shenzhen Stock Exchange.
Table 2 also reports the percentage of dollar trading
volume that occurs on each exchange within each
sample market.11

Measuring Long-Term Shareholder
Outcomes. A common method of assessing share-
holder outcomes over multiple time periods is to
focus on the arithmetic mean of short-horizon (e.g.,
monthly) returns. In particular, many studies form
portfolios of stocks based on observable characteris-
tics and then compare arithmetic mean returns across
portfolios. Other studies estimate linear regressions
where the dependent variable is a series of returns
to stocks or portfolios of interest.12 Fitted values
from such regressions estimate arithmetic mean
returns conditional on specific explanatory variable
outcomes. However, it is well known (and discussed
in most corporate finance and investment textbooks)
that arithmetic mean returns are potentially mislead-
ing, in the sense that compounding the arithmetic
mean return will, in any sample with a non-zero
standard deviation, overstate the actual compound
return earned by a passive, that is, “buy-and-hold”
investor. We therefore focus on investor’s buy-and-
hold returns, inclusive of reinvested dividends. If Rt is
the time t return to shareholders inclusive of capital
gains and reinvested dividends, then the buy-and-
hold return from time 0 to T is simply BHRt ¼
1 þ R1ð Þ � 1þ R2ð Þ . . .� 1þ RTð Þ � 1:

We also measure outcomes to shareholders in
aggregate in dollar terms, which following
Bessembinder (2018), we refer to as the amount of
wealth creation. This figure can be interpreted as
the premium, in terms of end-of-sample wealth,
earned by the shareholders who exposed them-
selves to the risk of investing in company stock, as
compared to the wealth they would have attained if
they had invested in one-month Treasury bills.
Aside from the distinction that wealth creation is
measured in dollars while the buy-and-hold return is
a percentage, wealth creation differs conceptually.
In particular, the wealth creation calculation (i) expli-
citly allows for the fact that shareholders in aggre-
gate do not reinvest dividends (while the buy-and-
hold return calculation assumes dividend reinvest-
ment) and (ii) incorporates the fact that shareholders
in aggregate fund new equity issuances and receive
the proceeds of share repurchases, while the buy-
and-hold return excludes the effects of net equity
issuances. When summed across firms, wealth cre-
ation is similar to a value-weighted return in the
sense that it captures the reality that large compa-
nies are more important than small ones in deter-
mining aggregate investor outcomes. Bessembinder
(2018) shows that the enhancement in aggregate
shareholder wealth from investing in a given stock
as opposed to Treasury bills, measured as of the
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end sample (time T) and denoted WCT can be
obtained as:

WCT ¼ I0 R1 � Rf1ð ÞFV1, T þ I1 R2 � Rf2ð ÞFV2, T þ . . .
þ IT�2 RT�1 � RfT�1ð ÞFVT�1, T þ IT�1 RT � RfTð Þ,

(1)

where It is the value of shareholders’ common stock
investment at time t, Rft is the time t return on a
one-month Treasury bill, and FVt, T ¼ 1þ Rftþ1ð Þ
1þ Rftþ2ð Þ . . . 1þ RfTð Þ is a compounding factor.
Because it seems natural to measure aggregate
investor experience at the firm level, we sum wealth
creation outcomes across classes for those firms that
issued more than one class of common stock. We
implement expression (1) using the firm’s market capit-
alization (the product of shares outstanding and price
per share) to measure aggregate It at each time t.

Returns to Investing in Individual
Global Common Stocks
In this section, we report on the distribution of
returns in the sample of 64,738 individual global
common stocks over the period January 1990 to
December 2020.

Monthly Returns. The sample includes 8.37 mil-
lion monthly returns on the 64,738 sample stocks, as
stocks are included in the database for an average of
129months each. Figure 1 displays the frequency
distribution of monthly returns (rounded to 1%, to a
maximum of 200%), separately for U.S. and non-U.S.
stocks.13 Panel A of Table 3 shows that the mean
monthly return for the pooled sample is 1.05%. In
contrast to the anticipated positively monthly means,
the median monthly return is zero (to four digits) for
the full sample as well as the developed economies
and North American subsamples. The median
monthly return ranges from �0.18% per month for
the Asia Pacific region to 0.05% for the Europe
region. The percentage of monthly returns that
exceed zero is 49.4% for the full sample and ranges
in subsamples from 48.9% in emerging markets to
50.3% in Europe.

The facts that (i) the median monthly return is
approximately zero even while the mean monthly
return is positive and (ii) only a minority of monthly
returns are positive are attributable to positive skew-
ness in the pooled distribution of monthly returns.
The standardized skewness coefficient is 8.71 for the
full sample and in subsamples ranges from 6.52 for
the Europe region to 9.50 for the North American
region. By comparison, Bessembinder (2018) reports
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Table 2. Summary Statistics by Exchange

Market Exchange
Number
of Stocks

Average % of
Trading Volume (%)

United States New York Stock Exchange 3,224 58.64
United States Amex 1,556 2.75
United States NASDAQ 12,996 38.61
Homeless Firms (U.S. ADRs) New York Stock Exchange 99 74.11
Homeless Firms (U.S. ADRs) Amex 6 0.02
Homeless Firms (U.S. ADRs) NASDAQ 134 25.57
Canada Toronto Stock Exchange 2,041 98.31
Austria Wiener Boerse AG 177 98.44
Belgium NYSE Euronext Brussels 298 99.76
Denmark OMX Nordic Exchange Copenhagen AS 365 100.00
Finland NASDAQ OMX Helsinki Ltd 275 100.00
France NYSE Euronext Paris 1,722 99.93
Germany Deutsche Boerse AG 929 11.85
Germany XETRA 587 87.08
Greece Athens Exchange SA Cash Market 411 100.00
Ireland Irish Stock Exchange All Market 86 100.00
Italy Borsa Italiana Electronic Share Market 725 100.00
Netherlands NYSE Euronext Amsterdam 332 100.00
Norway Oslo Bors ASA 578 100.00
Portugal NYSE Euronext Lisbon 122 100.00
Spain Bolsa De Madrid 379 99.98
Sweden NASDAQ OMX Nordic 1,056 99.69
Switzerland Swiss Exchange 408 99.97
United Kingdom London Stock Exchange 4,192 97.47
Australia ASX All Markets 2,962 100.00
Hong Kong SAR Hong Kong Exchanges and Clearing Ltd 2,626 93.98
Israel Tel Aviv Stock Exchange 641 99.87
Japan Tokyo Stock Exchange 3,983 98.11
New Zealand New Zealand Exchange Ltd 271 99.35
Singapore Singapore Exchange 1,043 100.00
South Korea Korea Exchange KOSDAQ 1,666 20.09
South Korea Korea Exchange Stock Market 1,394 79.91
Taiwan Taipei Exchange 1,345 16.39
Taiwan Taiwan Stock Exchange 1,095 82.94
Argentina Bolsa De Comercio De Buenos Aires 118 100.00
Brazil BM and F Bovespa SA Bolsa De Valores

Mercadorias E Futuros
395 100.00

China Shanghai Stock Exchange 1,719 53.83
China Shenzhen Stock Exchange 2,333 38.36
Colombia Bolsa De Valores De Colombia 66 100.00
India BSE Ltd 2,205 11.47
India National Stock Exchange of India 1,762 88.53
Indonesia Indonesia Stock Exchange 782 100.00
Malaysia Bursa Malaysia 1,364 100.00
Mexico Bolsa Mexicana De Valores Mexican Stock Exchange 251 100.00
Nigeria Nigerian Stock Exchange 202 100.00
Poland Warsaw Stock Exchange 994 100.00
Russia MICEX Stock Exchange 279 91.61
Saudi Arabia Saudi Stock Exchange 201 100.00
South Africa Johannesburg Stock Exchange 853 100.00
Thailand Stock Exchange of Thailand 923 99.99
Turkey Istanbul Stock Exchange 441 100.00
United Arab Emirates Abu Dhabi Securities Exchange 70 37.42
United Arab Emirates Dubai Financial Market 56 59.72

Note: This table reports the summary statistics by exchange from 42 markets, including the number of stocks and the average per-
centage of dollar trading volume in each exchange to the total dollar trading volume in a market.
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a skewness coefficient of 6.96 for monthly U.S. stock
returns during the 1926 to 2016 period. The data
therefore indicate somewhat greater skewness in the
monthly returns to international stocks in the recent
January 1990 to December 2020 sample as com-
pared to the sample of U.S. stocks he studied. For
the global sample, 48.7% of monthly common stock
returns exceed the U.S. Treasury interest rate. The
percentage of stocks that outperform Treasury bills
ranges from 48.2% in emerging markets and the Asia
Pacific region to 49.2% in Europe and North
America.

The positive skewness in compound returns also
manifests itself in the observation that most individ-
ual stocks’ returns are lower than the mean return
computed across all stocks. For each month we com-
pute the cross-sectional average stock return,
weighted by firm values (market capitalization in dol-
lars) as of the end of the prior month. The right col-
umn of Table 3, Panel A reports on the percentage
of individual stock returns that exceed the value-
weighted average stock return in the same month.
For the full sample, 45.9% of monthly stock returns
exceed the value-weighed mean return in the same

month. This percentage ranges from 44.9% for the
Asia Pacific region to 47.5% for North America.

Annual and Decade Buy-and-Hold
Returns. Panels B and C of Table 3 report on buy-
and-hold returns computed over annual and decade
horizons, respectively.14 Each buy-and-hold return is
obtained by simply compounding the individual
monthly returns inclusive of reinvested dividends. In
those cases where a stock enters or departs the
dataset within a calendar year or decade, the return
is computed based on the partial year or partial dec-
ade when data are available, thereby avoiding sur-
vivorship bias. Farago and Hjalmarsson (2023) show
that empirical estimates of the stock return skewness
coefficient (the standardized third central moment)
can be severely downward biased when returns are
compounded over long horizons. Thus, while positive
skewness remains the driving feature, we focus this
discussion more on the observable implications of
such skewness rather than the estimated skewness
coefficients themselves.

Figure 2 displays the frequency distribution of annual
buy-and-hold returns, rounded to the nearest 1% and

Figure 1. Percentage of Stock-Months with Indicated Return
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Table 3. Buy-and-Hold Returns, with Dividends Reinvested in Stock

Sample N Mean Median SD Skewness
% > 0
(%)

% >
T-bill
(%)

% > VW
Market
(%)

A. Monthly Horizon
Global 8,370,770 0.0105 0.0000 0.179 8.714 49.4 48.7 45.9
Global (Excl. U.S.) 6,372,336 0.0101 �0.0010 0.172 8.992 49.3 48.5 45.3
By Development

Developed 6,431,891 0.0102 0.0000 0.179 8.490 49.6 48.8 46.2
Developed (Excl. U.S.) 4,433,457 0.0094 �0.0008 0.168 8.729 49.5 48.6 45.5
Emerging 1,938,879 0.0116 �0.0017 0.180 9.440 48.9 48.2 45.0

By Region
North America 2,265,906 0.0123 0.0000 0.202 9.497 49.7 49.2 47.5
Europe 1,585,358 0.0076 0.0005 0.158 6.521 50.3 49.2 46.2
Asia Pacific 2,580,627 0.0099 �0.0018 0.169 7.559 49.0 48.2 44.9

B. Annual Horizon
Global 749,430 0.1477 0.0174 0.898 18.541 51.9 50.0 43.2
Global (Excl. U.S.) 569,840 0.1451 0.0107 0.877 17.072 51.2 49.4 42.3

By Development
Developed 575,818 0.1402 0.0244 0.889 19.922 52.8 50.6 44.0
Developed (Excl. U.S.) 396,228 0.1332 0.0181 0.853 18.475 52.1 50.0 42.9
Emerging 173,612 0.1724 �0.0087 0.927 14.480 49.1 47.9 40.8

By Region
North America 203,463 0.1647 0.0415 1.007 21.766 54.2 51.9 46.4
Europe 145,016 0.1123 0.0291 0.738 16.399 53.5 51.0 44.5
Asia Pacific 227,339 0.1361 0.0084 0.864 17.596 51.0 49.1 41.4

C. Decade Horizon
Global 110,964 1.1667 0.0147 8.443 68.270 50.6 46.5 35.4
Global (Excl. U.S.) 81,479 1.1114 �0.0014 6.976 66.959 49.9 45.8 33.5

By Development
Developed 86,559 1.1571 0.0377 8.933 71.964 51.4 47.1 36.7
Developed (Excl. U.S.) 57,074 1.0732 0.0230 7.205 81.217 50.9 46.6 34.8
Emerging 24,405 1.2008 �0.0572 6.409 18.482 47.6 44.1 30.7

By Region
North America 33,277 1.3568 0.0796 11.077 59.987 52.7 48.5 40.7
Europe 22,325 0.9432 0.0338 3.999 14.840 51.5 46.5 36.1
Asia Pacific 30,957 1.0968 0.0003 8.924 77.496 50.0 46.1 32.9

D. Lifetime Horizon
Global 64,738 3.6683 �0.0678 36.763 51.169 48.2 43.2 29.3
Global (Excl. U.S.) 46,723 3.2211 �0.0763 34.225 62.739 47.7 42.6 26.6

By Development
Developed 49,724 3.7766 �0.0439 38.555 50.458 48.9 43.6 31.0
Developed (Excl. U.S.) 31,709 3.1791 �0.0494 36.024 65.253 48.7 43.0 28.0
Emerging 15,014 3.3098 �0.1209 30.073 50.904 45.8 41.6 23.5

By Region
North America 20,056 4.8059 �0.0208 40.808 34.603 49.5 44.9 36.6
Europe 12,642 2.9703 �0.0311 17.381 21.587 49.2 43.5 30.7
Asia Pacific 17,026 3.1629 �0.0707 46.404 55.945 48.0 42.2 24.7

By Market
Developed

United States 17,776 4.8797 �0.0215 42.906 33.499 49.5 44.8 36.6
Homeless (U.S. ADRs) 239 1.0109 �0.3854 5.753 7.368 35.6 35.1 24.7
Canada 2,041 4.6072 0.0643 18.046 10.200 51.2 47.1 38.1
Austria 177 1.7747 0.0410 5.025 4.358 51.4 42.4 26.0

continued
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to a maximum of 400% (i.e., to a maximum gross
return of five times the initial investment). Figure 3
displays the frequency distribution of decade buy-
and-hold returns, rounded to the nearest 5% and to
a maximum of 900% (i.e., to a maximum gross return
of 10 times the initial investment). The contrast
between Figures 2 and 3 is notable. The most

frequently observed annual returns are clustered in
the vicinity of zero. In contrast, on Figure 3 the most
frequently observed returns for both U.S. and non-
U.S. stocks at the decade horizon (rounded to 5%)
are �95% and �100%, and frequencies of decade
horizon returns decline almost monotonically for
higher returns.15

Table 3. Buy-and-Hold Returns, with Dividends Reinvested in Stock (continued)

Sample N Mean Median SD Skewness
% > 0
(%)

% >
T-bill
(%)

% > VW
Market
(%)

Belgium 298 3.5552 0.5663 9.928 5.669 62.4 56.0 43.3
Denmark 365 5.0296 0.2786 20.140 8.111 57.0 51.0 37.3
Finland 275 5.7199 1.1649 16.066 7.968 70.2 65.8 52.4
France 1,722 2.7274 0.1248 12.447 14.144 53.7 47.7 32.9
Germany 1,516 3.0184 �0.3192 29.400 23.309 42.9 38.2 25.5
Greece 411 0.4072 �0.7002 2.977 4.271 30.7 25.5 16.8
Ireland 86 10.5514 �0.0583 58.727 8.221 48.8 44.2 34.9
Italy 725 0.9444 �0.1975 5.315 10.312 41.2 32.4 21.7
Netherlands 332 3.9776 0.4087 14.784 11.117 63.9 54.2 39.2
Norway 578 2.4515 0.0419 12.715 10.941 51.9 46.2 33.4
Portugal 122 0.9818 0.0243 3.542 4.849 51.6 42.6 29.5
Spain 379 3.0977 0.1143 13.498 9.751 55.7 49.1 35.1
Sweden 1,056 5.3019 0.2989 21.368 7.890 56.5 53.5 42.0
Switzerland 408 7.5638 0.9715 23.253 8.323 72.5 67.6 45.8
United Kingdom 4,192 2.1517 �0.2743 12.948 15.554 43.4 37.8 26.2
Australia 2,962 6.0432 �0.4321 96.983 29.318 39.1 36.1 27.0
Hong Kong SAR 2,626 3.7262 �0.2747 53.150 39.371 40.4 37.2 21.1
Israel 641 3.5208 0.5943 8.761 4.272 62.4 60.1 47.6
Japan 3,983 1.8411 0.0202 10.297 21.756 50.6 38.0 17.7
New Zealand 271 7.2575 0.3967 28.984 6.518 62.0 56.1 42.4
Singapore 1,043 1.8815 �0.1508 8.629 16.498 45.9 41.0 24.6
South Korea 3,060 2.0558 �0.0675 9.546 11.690 48.0 44.2 24.1
Taiwan 2,440 2.6050 0.3059 11.044 14.732 58.2 53.6 30.5

Emerging
Argentina 118 5.0315 �0.0955 24.669 8.617 47.5 39.0 26.3
Brazil 395 3.7745 0.0380 12.191 5.389 51.4 49.1 34.7
China 4,052 2.1288 0.1879 11.372 21.613 58.1 52.2 23.9
Colombia 66 9.6914 1.2206 25.723 4.594 65.2 65.2 51.5
India 3,967 5.0099 �0.3358 47.858 40.666 38.4 36.3 24.2
Indonesia 782 2.9943 �0.3877 18.274 9.213 34.9 31.3 18.7
Malaysia 1,364 2.8065 �0.2358 22.815 22.627 44.5 37.2 18.3
Mexico 251 3.5772 0.2293 10.698 5.708 55.4 49.8 33.5
Nigeria 202 1.2250 �0.7057 10.888 9.875 26.2 25.2 17.3
Poland 994 0.8510 �0.4127 5.183 8.501 35.6 33.5 19.0
Russia 279 1.6770 �0.3163 16.192 14.705 37.3 35.5 20.8
Saudi Arabia 201 2.0018 0.4798 4.106 2.569 63.2 60.2 30.3
South Africa 853 4.4781 �0.3342 52.423 19.878 36.6 31.4 24.2
Thailand 923 3.7199 �0.1103 14.603 8.041 47.1 42.8 23.7
Turkey 441 4.6507 0.0325 15.120 5.498 51.2 46.0 30.6
UAE 126 1.0594 �0.0837 3.622 3.217 46.0 43.7 18.3

Notes: This table reports the cross-sectional mean, median, standard deviation, and standardized skewness of buy-and-hold returns
as well as the percentage of stock outcomes greater than zero, the U.S. Treasury bill rate, and the corresponding value-weighted
market return. The sample period is from January 1990 to December 2020 and includes 43 markets (including homeless U.S.
ADRs) and 64,738 stocks.
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The data on Table 3 verify the simple intuition that
the mean buy-and-hold return across all global stocks
naturally increases with return horizon, from 1.05% at
the monthly horizon to 14.77% at the annual horizon
and 116.67% at the decade horizon. However, reflect-
ing the positive skewness, full-sample median returns
are far lower: zero at the monthly horizon, 1.74% at
the annual horizon, and 1.47% at the decade horizon.
The percentage of stocks in the full sample that gen-
erate a buy-and-hold return that exceeds the com-
pound return to the one-month U.S. Treasury bill over
the same period is 48.7% in monthly returns, 50.0% in
annual returns, and 46.5% in decade returns. Within
the decade-horizon results, the percentage of stocks
with returns that outperform Treasury bills ranges
from 44.1% for the emerging economy subsample to
48.5% for the North America subsample. The percent-
age of stocks in the full sample that generate buy-
and-hold returns that exceed the value-weighted
average stock return over the matched time period is
45.9% in monthly returns, 43.2% in annual returns,
and 35.4% in decade returns.

Full Sample Buy-and-Hold Returns. Panel
D of Table 3 reports on buy-and-hold returns to glo-
bal common stocks, based on the full January 1990

to December 2020 sample period. Figure 4 displays
the frequency distribution of full-sample buy-and-
hold returns (rounded to the nearest 5%, to a max-
imum of 900% or a gross return of 10 times the ini-
tial investment). The mean full-sample buy-and-hold
return across all 64,738 sample stocks is 366.83%.
However, the median buy-and-hold return for the
full sample is �6.8%, and only 48.2% of sample
stocks have a positive full-sample buy-and-hold
return. Only 43.2% of global common stocks have a
full-sample buy-and-hold return that exceeds the
return to one-month U.S. Treasury bills over the
matched time horizons. Across subsamples, the per-
centage of individual stocks with buy-and-hold
returns that exceed the time-matched one-month
U.S. Treasury bill return ranges from 41.6% for
emerging markets to 44.9% for North American
stocks.

The results described in the previous paragraph show
that the positive mean buy-and-hold return for the
full sample of stocks is attributable to large returns
to a relatively few stocks, while the majority of
stocks generate buy-and-hold returns that fall short
of returns to one-month Treasury bills. The skewness
of returns also manifests itself in the fact that less

Figure 2. Percentage of Stock-Years with Indicated Buy-and-Hold Return
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than one-third (29.3%) of individual common stocks
have a full-sample buy-and-hold return that exceeds
the value-weighted average stock return over the
matched time horizon. That is, most stocks underper-
form their own cross-sectional (value-weighted)
average.

The data reported in Table 3 verify (i) that the positive
skewness in the distribution of individual common
stock returns is a global, not a U.S.-specific, phenom-
enon and (ii) that the effects of skewness are actually
stronger for non-U.S. than for U.S. stocks. Focusing
on the 46,723 non-U.S. stocks in the sample, the
mean across stocks of the full-sample buy-and-hold
return is 322.1%, while the median is �7.6%. Only
47.7% of non-U.S. stocks have positive buy-and-hold
returns over the full sample, and only 42.6% have
buy-and-hold returns that exceed returns to one-
month U.S. Treasury bills. On balance, the evidence
supports the conclusion that the positive skewness in
long-run returns for non-U.S. common stocks is even
more pronounced than for U.S. stocks. Positive skew-
ness is empirically important for common stocks in
both developed and emerging economies. Slightly
fewer than three of every seven (41.6%) emerging
economy stocks have full-sample buy-and-hold

returns that exceed returns to one-month U.S.
Treasury bills, while 43.0% of non-U.S. developed
economy stocks have full sample buy-and-hold
returns better than one-month U.S. Treasury bills.

Turning to individual markets, the cross-sectional
mean buy-and-hold return for the full January 1990
to December 2020 sample period is positive in all
43 markets, ranging from 40.7% for Greek stocks
to 1055.1% for Irish stocks. In contrast, the cross-
sectional median buy-and-hold return is negative,
implying negative outcomes for more than half of the
individual stocks, in 21 of the 43 markets. The
median buy-and-hold return is notably small (i.e., less
than �30%) in Nigeria (�70.6%), Greece (�70.0%),
Australia (�43.2%), Poland (�41.3%), Indonesia
(�38.8%), India (�33.6%), South Africa (�33.4%),
Germany (�31.9%), and Russia (�31.6%). The diver-
gences between mean and median buy-and-hold
returns reflect positive skewness in the return distri-
bution in every market. The standardized skewness
coefficient for full-sample buy-and-hold returns
ranges from 2.57 in Saudi Arabia to 39.37 in Hong
Kong SAR and 40.67 in India.

The effects of positive skewness can also be
observed in the fact that less than half of individual

Figure 3. Percentage of Stock-Decades with Indicated Buy-and-Hold Return
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stocks outperform the value-weighted market over
their full lifetimes in 41 of the 43 markets (the only
exceptions are Columbia, where 51.5% of the 66
firms outperformed the value-weighted market, and
Finland, where 52.4% of the 275 stocks outperform
the value-weighted market), including 16.8% in
Greece, 17.3% in Nigeria, 17.7% in Japan, 18.3% in
Malaysia and the United Arab Emirates, 18.7% in
Indonesia, 19.0% in Poland, 21.1% in Hong Kong
SAR, 23.9% in China, 25.5% in Germany, and 26.2%
in the United Kingdom.

While the majority of global common stocks have
full-sample buy-and-hold returns that fail to match
one-month U.S. Treasury returns, this finding does
not extend to each individual market. In 12 sample
markets, more than half of individual common stocks
outperformed U.S. Treasury returns, and in 4 mar-
kets—Saudi Arabia, Israel, Switzerland, and Finland—
more than 60% of stocks outperformed U.S. Treasury
returns. In contrast, less than 25% of stocks outper-
formed U.S. Treasury returns in 16 markets, including
10 of the 16 emerging markets in the sample. We
assess later the extent to which differences in out-
performance rates across markets are random or
have systematic explanations.

While the global stock market performed strongly
during the full 1990 to 2020 sample, market returns
were negative over some shorter time periods. Some
sample stocks may have low returns simply because
the months they were included in the database were
characterized by disappointing returns globally. We
compile results separately for the 57,850 sample
stocks where the overall market return exceeded the
U.S. Treasury bill return during the period the stocks
were contained in the database and for the 6,888
stocks where the overall market return fell short of
the U.S. Treasury bill return during the period the
stocks were contained in the database. Not surpris-
ingly, stocks in the latter group performed poorly,
with mean and median lifetime returns of �22.0%
and �72.2%, respectively. Results for the former
group are more informative. Even though the overall
market outperformed Treasury bills during the peri-
ods that these stocks are included in the sample, the
median return is barely positive (equal to 3.26%),
only 45.7% delivered lifetime returns that exceeded
those to Treasury bills, and less than one-third
(29.7%) outperformed the value-weighted average
returns. We conclude that positive skewness is an
empirically important feature of long-run stock

Figure 4. Percentage of Stocks with Indicated Full-Sample Period Buy-and-Hold Return
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returns, even during periods when the ex-post mar-
ket return is favorable, and that only a minority of
stocks outperform Treasury bills at these times as
well.

A Comparison of Observed Outcomes to
a Simple Benchmark. The data reported in
Table 3 verify that the effects of positive skewness
in compound individual stock returns exist as a global
phenomenon and indeed are slightly stronger for
non-U.S. stocks. Of course, models of compound
stock returns generally imply that such positive skew-
ness should be observed. As noted, to the extent
that the results reported here are surprising the
cause may be the fact that most studies focus on
short-horizon returns, not on the compound long-
horizon returns that can be computed from the
short-horizon return data or that are implied by exist-
ing models.

In particular, many models assume that stock returns
conform to the log-normal distribution, which dis-
plays positively skewness at all horizons except the
instantaneous. The positive skewness of log-normally
distributed returns depends only on, and is strictly
increasing in, the variance of the log returns. This
variance is, assuming iid return increments, propor-
tional to the return horizon, so the implication that
the positive skewness of log normal returns increase
with return horizon immediately follows. We next
assess how the indications of skewness observed in
the sample data, as reported in Table 3, compare to
what would be observed in a simple setting where
each monthly return is a draw from a log-normal dis-
tribution with time-invariant parameters.

To do so, we create simulated log returns for a num-
ber of stocks equal to our sample size. Parameters
are selected so that the mean and standard deviation
of simulated monthly log returns are matched to the
actual data.16 We incorporate a block diagonal
covariance structure that accommodates observed
average correlations of stocks within each of 10
industries (based on stock SIC codes and industry
definitions on Ken French’s website) as well as the
dependence of all stock returns on common market
outcomes.

The skewness of compound returns depends in part
on the number of months over which returns are
compounded. While our sample spans 31 years, indi-
vidual stocks are present in the data for a widely
varying number of months (or “lives”). To accommo-
date this feature of the actual data in our simulation,
we assign a lifetime to each simulated stock as a

random draw from the distribution of lifetimes for
sample stocks in the same industry. We generate
simulated log returns for each sample stock for each
month of its assigned life, convert the log returns to
simple returns, and compound over the indicated
horizons. The entire simulation is repeated 1,000
times to obtain a distribution of simulated compound
returns at various horizons. Additional details regard-
ing this simulation are contained in the Internet Data
Appendix.

Table 4 reports average outcomes by horizon, when
the simulation includes stocks calibrated to the full
sample of 64,738 stocks, as well as to the subsam-
ples of U.S. and non-U.S. stocks. The main implica-
tion of this exercise is that the iid log-normal
benchmark implies more skewness in compound
returns as compared to that observed in the data.
Focusing, for example, on the global sample, the per-
centage of simulated stocks with compound returns
that exceed matched-period returns to U.S. Treasury
bills is 46.1% at the annual horizon, 40.4% at the
decade horizon, and 38.0% at the lifetime horizon.
By comparison, a higher proportion of sample stocks
outperform U.S. Treasury bills: 50.0% at the annual
horizon, 46.5% at the decade horizon, and 43.2% at
the lifetime horizon (from Table 3). Similar results are
observed when focusing on benchmarks of zero or
the value-weighted market and for the U.S. and non-
U.S. subsamples.

These results pose an intriguing challenge for future
research. Is the more modest effect of skewness in
the actual compound return data attributable to the
fact that actual returns deviate from the log-normal
assumption, because actual returns deviate from the
iid assumption in terms of non-zero serial depend-
ence and non-constant volatility, or for other
reasons?

Outcomes across All Sample Years for
Stocks and Portfolios of Stocks. We study
returns more than 31 calendar years: 1990 to 2020.
However, for most stocks the lifetime return pertains
to a much shorter period. The median period that
stock is included in our sample is 102months, or
8.5 years.

To obtain evidence regarding the long-term perform-
ance of individual stock positions that spans the full
sample, we follow Bessembinder (2018) and imple-
ment a bootstrap procedure. In particular, for each
month from January 1990 to December 2020, we
select one stock at random from those available in
the sample that month and then compound the
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resulting returns across months. The result is one
possible outcome from a strategy of holding a ran-
dom stock in each month of the sample, ignoring any
transaction costs. We conduct the bootstrap simula-
tion when stocks are drawn from the full global sam-
ple, from U.S. stocks only, and from non-U.S. stocks
only. We compare compound returns from the sin-
gle-stock strategy realized over five-year, decade,
and full-sample horizons to the benchmarks of zero,
the accumulated return to holding one-month U.S.
Treasury bills over the same interval, and the accu-
mulated return on the value-weighted portfolio of all
common stocks in the sample over the same interval.
We repeat the procedure 1,000 times to obtain a
bootstrap distribution of possible returns to single-
stock strategies at each horizon.

The results, reported in the first three rows of Table
5, indicate that the effects of return skewness are
stronger when considering individual stocks over the
full 31-year sample as compared to those in the
actual sample data, where individual stock lives are
shorter. Focusing, for example, on global stocks and
the full sample period, only 37.2% of single-stock
strategies have a positive return, as compared (Table
3, Panel D) to positive lifetime returns for 48.2% of

sample stocks. In the same sample, 28.4% of single-
stock strategies have returns greater than those to
U.S. Treasury bills over the full 31 years, compared to
43.2% of sample stocks, and just 15.2% of single-
stock strategies produce returns that exceed the
value-weighted market, compared to 29.3% of sam-
ple stocks. That is, the full-sample results reported in
Table 3 actually understate the effects of skewness
over a three-decade horizon, because the available
return series for most individual stocks pertain to
shorter periods.

Also following Bessembinder (2018), we repeat the
bootstrap simulations to assess the effects of port-
folio diversification. In particular, for each month
from January 1990 to December 2020 we select sets
of 5, 25, 50, and 100 stocks at random from the set
of stock with available return data. Within each
month, we compute the value-weighted return to the
selected portfolio, and we then link these monthly
returns over horizons of 5 years, 10 years, and the
full 31 sample years. The procedure is repeated
1,000 times.

Farago and Hjalmarsson (2023) show that the skew-
ness in long-horizon returns depends mainly on the

Table 4. Simulation Outcomes, Assuming Lognormal Monthly Returns

Horizon Mean Median SD Skewness % > 0 (%) % > T-bill (%)
% > VW
Market (%)

Global
Monthly 0.0105 �0.0025 0.165 0.514 49.4 48.8 47.7
Annual 0.1259 �0.0261 0.669 2.221 47.9 46.1 42.4
Decade 1.4906 �0.1225 11.810 58.974 44.8 40.4 31.8
Lifetime 6.8492 �0.1759 251.345 120.540 43.3 38.0 27.8

Global (Excl. U.S.)
Monthly 0.0100 �0.0022 0.159 0.484 49.4 48.9 48.0
Annual 0.1191 �0.0225 0.635 2.027 48.1 46.3 43.5
Decade 1.3897 �0.1080 9.390 42.843 45.2 40.6 34.0
Lifetime 5.7967 �0.1528 151.815 97.990 43.8 38.0 30.1

United States
Monthly 0.0122 �0.0038 0.185 0.606 49.1 48.6 47.0
Annual 0.1460 �0.0385 0.780 2.917 47.2 45.5 40.2
Decade 1.6750 �0.1616 19.309 56.375 43.3 39.7 28.6
Lifetime 10.4875 �0.2259 518.476 76.811 41.8 37.4 24.9

Notes: This table reports regarding simulated compound returns, when simulated stocks are assigned to 10 industries that corres-
pond to SIC codes and industry definitions provided by Kenneth French. The simulated log return for stock j in each month
depends on the simulated market and industry return according to rj ¼ aI þ bI,MrMkt þ bI, IndrI, Ind þ eI, where rj is the log return for
the stock j, rMkt is the log market return, and rI, Ind is the log return for the industry I. We select parameter estimates to match the
average observed mean log return as well as the average correlation and return variance by industry. The number of monthly
observations for each stock is a random draw from the distribution of the actual number of sample observations by industry. Each
simulated log return is restated as the equivalent simple return, rj ¼ logð1þ RjÞ, and the simple returns are then compounded
across months for each stock. The figures in the table are mean outcomes across 1,000 repetitions of the simulation.
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volatility of short-horizon returns. Because diversifi-
cation reduces portfolio return volatility, it can be
anticipated that compound portfolio returns will be
less positively skewed than single-stock returns. The
data in Table 5 illustrate the extent to which this is
true.

Focusing on the 5-year horizon and the global sample
excluding U.S. stocks, the percentage of portfolio
returns that exceed returns to one-month U.S.
Treasury bills increases from 42.3% for single-stock
portfolios to 53.4% for 5-stock portfolios, 60.8% for
25-stock portfolios, 64.0% for 50-stock portfolios,
and 66.1% for 100-stock portfolios. Corresponding
outcomes at the full-sample (31-year) horizon, still
focusing on the non-U.S. sample, outperformance
rates relative to U.S. Treasury bills are 26.8% for sin-
gle-stock portfolios, 53.3% for 5-stock portfolios,
75.9% for 25-stock portfolios, 83.2% for 50-stock
portfolios, and 89.0% for 100-stock portfolios. The

effects of skewness are stronger for portfolios
formed from non-U.S. stocks. For example, at the
full-sample horizon, 99.7% of the U.S. portfolios con-
taining 50 stocks outperform U.S. Treasury bills, com-
pared to 83.2% of the non-U.S. stock portfolios.

Despite that diversification reduces the degree of
skewness and the attendant effects in long-horizon
returns, the effects of skewness remain noticeable
even at the full-sample horizon and in the 100-stock
portfolios. The percentages of bootstrapped 100-
stock portfolios that outperform the value-weighted
portfolio at the 31-year horizon are 39.6% in U.S.
stocks and 45.4% in non-U.S. stocks. Long-term finan-
cial planning, for example, at pension funds, often
incorporates assumptions regarding mean returns that
are based on evidence for overall market proxies.
Positive skewness implies that the majority of possible
future outcomes, even to a diversified portfolio, are
less than outcome to the fully diversified portfolio.

Table 5. Bootstrap Simulations

5-Year Horizon 10-Year Horizon 31-Year Horizon

Global
(%)

Global
(Excl. U.S.)

(%)

United
States
(%)

Global
(%)

Global
(Excl. U.S.)

(%)

United
States
(%)

Global
(%)

Global
(Excl. U.S.)

(%)

United
States
(%)

Single-stock positions
% > 0 45.6 46.2 43.0 42.0 43.6 36.9 37.2 36.8 30.0
% > T-bill 41.8 42.3 39.3 36.9 38.4 32.3 28.4 26.8 21.1
% > VW Market 33.5 35.8 28.1 27.7 30.6 21.5 15.2 17.3 7.8

5-stock portfolios, value-weighted
% > 0 62.7 60.2 68.0 66.2 65.4 69.3 76.1 73.0 88.0
% > T-bill 56.1 53.4 61.9 56.5 55.3 60.5 59.5 53.3 73.8
% > VW Market 41.3 43.3 39.1 38.0 40.8 35.8 27.1 30.5 23.4

25-stock portfolios, value-weighted
% > 0 76.3 70.8 81.1 85.1 80.7 87.5 97.5 94.2 99.7
% > T-bill 67.7 60.8 74.7 73.2 67.2 78.2 86.9 75.9 98.1
% > VW Market 45.8 47.0 45.3 45.3 46.3 44.8 36.7 40.1 36.4

50-stock portfolios, value-weighted
% > 0 80.0 75.4 83.7 89.6 86.0 91.4 99.3 97.6 100.0
% > T-bill 71.4 64.0 77.3 77.6 72.0 82.7 93.9 83.2 99.7
% > VW Market 46.6 48.2 47.8 46.5 48.9 47.9 40.7 43.6 42.9

100-stock portfolios, value-weighted
% > 0 83.5 78.3 84.4 93.4 90.2 92.8 100.0 99.7 100.0
% > T-bill 74.9 66.1 77.6 82.2 75.2 84.7 97.6 89.0 99.9
% > VW Market 47.6 49.2 47.6 48.8 49.6 47.1 42.4 45.4 39.6

Notes: This table reports the results of bootstrap simulations to assess the long-term performance of global individual stocks and
portfolios following Bessembinder (2018). For each month from January 1990 to December 2020, 1, 5, 25, 50, and 100 stocks are
randomly selected from each subsample (global, non-U.S., and U.S. stocks), and value-weighted portfolio returns for the selected
stocks are calculated. These returns are computed over 5-, 10-, and 31-year horizons, and the procedure is repeated 1,000 times.
Each of these returns is compared to three benchmarks: zero, the U.S. Treasury bill rate, and the corresponding value-weighted
market return, over the same horizon. The numbers refer to the mean across the 1,000 outcomes.

Financial Analysts Journal | A Publication of CFA Institute

48



Ta
bl
e
6.

F
ul
l-
Sa

m
p
le

W
ea

lt
h
C
re
at
io
n,

T
o
p
5
0
G
lo
b
al

F
ir
m
s

F
ir
m

N
am

e
M
ar
ke

t
P
E
R
M
C
O
/

G
V
K
E
Y
�

W
ea

lt
h

C
re
at
ed

($
M
ill
io
ns
)

A
cc
um

ul
at
ed

%
o
f
G
lo
b
al

G
ro
ss

W
ea

lt
h

C
re
at
io
n
(%

)

A
cc
um

ul
at
ed

%
o
f
G
lo
b
al

N
et

W
ea

lt
h

C
re
at
io
n
(%

)

A
nn

ua
liz
ed

D
o
lla
r
W

ei
gh

te
d

R
et
ur
n
(%

)
F
ir
st

M
o
nt
h

La
st

M
o
nt
h

A
P
P
LE

IN
C

U
ni
te
d
St
at
es

7
2
,6
7
4
,2
3
1

2
.7
4

3
.5
3

2
3
.5
1

1
9
9
0
0
2

2
0
2
0
1
2

M
IC
R
O
SO

F
T
C
O
R
P

U
ni
te
d
St
at
es

8
0
4
8

1
,9
1
0
,1
5
8

4
.6
9

6
.0
6

1
9
.1
6

1
9
9
0
0
2

2
0
2
0
1
2

A
M
A
Z
O
N

C
O
M

IN
C

U
ni
te
d
St
at
es

1
5
4
7
3

1
,5
6
9
,0
8
5

6
.3
0

8
.1
3

3
1
.0
9

1
9
9
7
0
6

2
0
2
0
1
2

A
LP

H
A
B
E
T
IN

C
U
ni
te
d
St
at
es

4
5
4
8
3

9
7
9
,1
3
3

7
.3
0

9
.4
3

1
9
.3
4

2
0
0
4
0
9

2
0
2
0
1
2

T
E
N
C
E
N
T
H
O
LD

IN
G
S
LT

D
H
o
ng

K
o
ng

SA
R

2
7
0
6
1
5
�

6
9
1
,6
7
1

8
.0
0

1
0
.3
4

4
8
.1
1

2
0
0
4
0
7

2
0
2
0
1
2

T
E
SL

A
IN

C
U
ni
te
d
St
at
es

5
3
4
5
3

6
3
9
,2
6
6

8
.6
6

1
1
.1
9

6
5
.4
4

2
0
1
0
0
7

2
0
2
0
1
2

W
A
LM

A
R
T
IN

C
U
ni
te
d
St
at
es

2
1
8
8
0

5
6
8
,7
1
3

9
.2
4

1
1
.9
4

1
3
.5
1

1
9
9
0
0
2

2
0
2
0
1
2

F
A
C
E
B
O
O
K
IN

C
U
ni
te
d
St
at
es

5
4
0
8
4

5
5
3
,6
7
5

9
.8
1

1
2
.6
7

3
0
.3
9

2
0
1
2
0
6

2
0
2
0
1
2

SA
M
SU

N
G

E
LE

C
T
R
O
N
IC
S
C
O

LT
D

So
ut
h
K
o
re
a

1
0
4
6
0
4
�

5
4
0
,6
0
5

1
0
.3
6

1
3
.3
8

2
0
.1
7

1
9
9
0
0
2

2
0
2
0
1
2

JO
H
N
SO

N
&

JO
H
N
SO

N
U
ni
te
d
St
at
es

2
1
0
1
8

5
3
5
,3
1
7

1
0
.9
1

1
4
.0
9

1
3
.8
6

1
9
9
0
0
2

2
0
2
0
1
2

T
A
IW

A
N

SE
M
IC
O
N
D
U
C
T
O
R
M
F
G

C
O

T
ai
w
an

2
0
1
3
9
5
�

5
2
5
,5
1
5

1
1
.4
4

1
4
.7
9

1
8
.3
0

1
9
9
5
0
2

2
0
2
0
1
2

B
E
R
K
SH

IR
E
H
A
T
H
A
W

A
Y
IN

C
D
E
L

U
ni
te
d
St
at
es

5
4
0

5
0
4
,0
7
9

1
1
.9
6

1
5
.4
5

1
1
.6
8

1
9
9
0
0
2

2
0
2
0
1
2

N
E
ST

LE
SA

/A
G

Sw
it
ze
rl
an

d
0
1
6
6
0
3
�

4
7
8
,1
1
0

1
2
.4
5

1
6
.0
8

1
3
.2
1

1
9
9
0
0
2

2
0
2
0
1
2

P
R
O
C
T
E
R
&

G
A
M
B
LE

C
O

U
ni
te
d
St
at
es

2
1
4
4
6

4
5
1
,1
0
9

1
2
.9
1

1
6
.6
8

1
3
.0
5

1
9
9
0
0
2

2
0
2
0
1
2

E
X
X
O
N

M
O
B
IL

C
O
R
P

U
ni
te
d
St
at
es

2
0
6
7
8

4
3
7
,0
8
3

1
3
.3
6

1
7
.2
6

1
0
.6
5

1
9
9
0
0
2

2
0
2
0
1
2

JP
M
O
R
G
A
N

C
H
A
SE

&
C
O

U
ni
te
d
St
at
es

2
0
4
3
6

4
1
4
,0
8
0

1
3
.7
8

1
7
.8
1

9
.7
6

1
9
9
0
0
2

2
0
2
0
1
2

H
O
M
E
D
E
P
O
T
IN

C
U
ni
te
d
St
at
es

5
0
8
5

3
9
9
,7
9
0

1
4
.1
9

1
8
.3
3

1
6
.5
5

1
9
9
0
0
2

2
0
2
0
1
2

K
W

E
IC
H
O
W

M
O
U
T
A
I
C
O

LT
D

C
hi
na

2
5
1
3
2
1
�

3
9
5
,8
7
0

1
4
.6
0

1
8
.8
6

3
8
.9
8

2
0
0
2
0
5

2
0
2
0
1
2

V
IS
A

IN
C

U
ni
te
d
St
at
es

5
2
9
8
3

3
8
4
,9
7
7

1
4
.9
9

1
9
.3
7

2
3
.7
7

2
0
0
8
0
4

2
0
2
0
1
2

R
O
C
H
E
H
O
LD

IN
G

A
G

Sw
it
ze
rl
an

d
0
2
5
6
4
8
�

3
7
7
,2
5
3

1
5
.3
8

1
9
.8
6

1
4
.0
9

1
9
9
0
0
2

2
0
2
0
1
2

M
A
ST

E
R
C
A
R
D

IN
C

U
ni
te
d
St
at
es

5
0
7
0
0

3
7
4
,9
3
2

1
5
.7
6

2
0
.3
6

3
2
.9
8

2
0
0
6
0
6

2
0
2
0
1
2

A
LI
B
A
B
A

G
R
O
U
P
H
LD

G
H
o
ng

K
o
ng

SA
R

0
2
0
5
3
0
�

3
7
4
,0
8
5

1
6
.1
4

2
0
.8
5

1
7
.1
7

2
0
1
4
1
0

2
0
2
0
1
2

U
N
IT
E
D
H
E
A
LT

H
G
R
O
U
P
IN

C
U
ni
te
d
St
at
es

7
2
6
7

3
7
0
,2
2
0

1
6
.5
2

2
1
.3
4

2
1
.2
3

1
9
9
0
0
2

2
0
2
0
1
2

A
LT

R
IA

G
R
O
U
P
IN

C
U
ni
te
d
St
at
es

2
1
3
9
8

3
6
4
,6
3
6

1
6
.8
9

2
1
.8
3

1
7
.0
3

1
9
9
0
0
2

2
0
2
0
1
2

IN
T
E
L
C
O
R
P

U
ni
te
d
St
at
es

2
3
6
7

3
4
0
,2
1
9

1
7
.2
4

2
2
.2
8

1
5
.9
5

1
9
9
0
0
2

2
0
2
0
1
2

C
O
C
A

C
O
LA

C
O

U
ni
te
d
St
at
es

2
0
4
6
8

3
2
9
,5
1
5

1
7
.5
8

2
2
.7
1

1
2
.9
3

1
9
9
0
0
2

2
0
2
0
1
2

LV
M
H

M
O
E
T
H
E
N
N
E
SS

Y
LO

U
IS

V
F
ra
nc

e
0
1
4
4
4
7
�

3
2
7
,2
6
4

1
7
.9
1

2
3
.1
4

1
2
.3
6

1
9
9
0
0
2

2
0
2
0
1
2

O
R
A
C
LE

C
O
R
P

U
ni
te
d
St
at
es

8
0
4
5

3
1
8
,5
4
3

1
8
.2
4

2
3
.5
6

1
9
.5
0

1
9
9
0
0
2

2
0
2
0
1
2

D
IS
N
E
Y
W

A
LT

C
O

U
ni
te
d
St
at
es

2
0
5
8
7

3
1
1
,5
5
9

1
8
.5
6

2
3
.9
8

1
0
.5
6

1
9
9
0
0
2

2
0
2
0
1
2

co
n
ti
n
u
e
d

Long-Term Shareholder Returns: Evidence from 64,000 Global Stocks

Volume 79, Number 3 49



T
ab

le
6
.
F
ul
l-
Sa

m
p
le

W
ea

lt
h
C
re
at
io
n,

T
o
p
5
0
G
lo
b
al

F
ir
m
s

(c
o
nt
in
ue

d
)

F
ir
m

N
am

e
M
ar
ke

t
P
E
R
M
C
O
/

G
V
K
E
Y
�

W
ea

lt
h

C
re
at
ed

($
M
ill
io
ns
)

A
cc
um

ul
at
ed

%
o
f
G
lo
b
al

G
ro
ss

W
ea

lt
h

C
re
at
io
n
(%

)

A
cc
um

ul
at
ed

%
o
f
G
lo
b
al

N
et

W
ea

lt
h

C
re
at
io
n
(%

)

A
nn

ua
liz
ed

D
o
lla
r
W

ei
gh

te
d

R
et
ur
n
(%

)
F
ir
st

M
o
nt
h

La
st

M
o
nt
h

N
V
ID

IA
C
O
R
P

U
ni
te
d
St
at
es

1
6
3
8
2

3
0
9
,4
1
5

1
8
.8
7

2
4
.3
9

2
7
.5
1

1
9
9
9
0
2

2
0
2
0
1
2

N
O
V
A
R
T
IS

A
G

Sw
it
ze
rl
an

d
1
0
1
3
1
0
�

3
0
8
,8
6
8

1
9
.1
9

2
4
.7
9

1
0
.1
6

1
9
9
0
0
2

2
0
2
0
1
2

M
E
R
C
K
&

C
O

IN
C

N
E
W

U
ni
te
d
St
at
es

2
1
1
8
8

2
9
4
,5
0
4

1
9
.4
9

2
5
.1
8

1
1
.8
0

1
9
9
0
0
2

2
0
2
0
1
2

A
B
B
O
T
T
LA

B
O
R
A
T
O
R
IE
S

U
ni
te
d
St
at
es

2
0
0
1
7

2
7
8
,0
1
2

1
9
.7
8

2
5
.5
5

1
4
.4
2

1
9
9
0
0
2

2
0
2
0
1
2

P
E
P
SI
C
O

IN
C

U
ni
te
d
St
at
es

2
1
3
8
4

2
7
4
,7
0
8

2
0
.0
6

2
5
.9
1

1
2
.6
8

1
9
9
0
0
2

2
0
2
0
1
2

IN
T
E
R
N
A
T
IO

N
A
L
B
U
SI
N
E
SS

M
A
C
H
S
C
O
R

U
ni
te
d
St
at
es

2
0
9
9
0

2
5
1
,7
9
8

2
0
.3
2

2
6
.2
5

9
.7
2

1
9
9
0
0
2

2
0
2
0
1
2

G
E
N
E
R
A
L
E
LE

C
T
R
IC

C
O

U
ni
te
d
St
at
es

2
0
7
9
2

2
4
9
,4
1
3

2
0
.5
7

2
6
.5
8

9
.9
0

1
9
9
0
0
2

2
0
2
0
1
2

T
O
Y
O
T
A

M
O
T
O
R
C
O
R
P

Ja
p
an

0
1
9
6
6
1
�

2
4
8
,9
0
4

2
0
.8
2

2
6
.9
0

7
.3
7

1
9
9
0
0
2

2
0
2
0
1
2

C
H
E
V
R
O
N

C
O
R
P
N
E
W

U
ni
te
d
St
at
es

2
0
4
4
0

2
4
6
,0
4
4

2
1
.0
8

2
7
.2
3

1
0
.3
7

1
9
9
0
0
2

2
0
2
0
1
2

L'
O
R
E
A
L
SA

F
ra
nc

e
1
0
0
5
8
1
�

2
4
5
,5
4
9

2
1
.3
3

2
7
.5
5

1
5
.4
3

1
9
9
0
0
2

2
0
2
0
1
2

C
O
M
C
A
ST

C
O
R
P
N
E
W

U
ni
te
d
St
at
es

4
3
6
1
3

2
4
3
,0
0
4

2
1
.5
8

2
7
.8
8

1
1
.8
1

2
0
0
2
1
2

2
0
2
0
1
2

M
C
D
O
N
A
LD

S
C
O
R
P

U
ni
te
d
St
at
es

2
1
1
7
7

2
4
2
,6
3
1

2
1
.8
2

2
8
.2
0

1
3
.0
0

1
9
9
0
0
2

2
0
2
0
1
2

A
D
O
B
E
IN

C
U
ni
te
d
St
at
es

8
4
7
6

2
4
0
,4
1
7

2
2
.0
7

2
8
.5
1

1
9
.5
2

1
9
9
0
0
2

2
0
2
0
1
2

N
E
T
F
LI
X
IN

C
U
ni
te
d
St
at
es

4
3
1
4
5

2
3
2
,3
9
1

2
2
.3
1

2
8
.8
2

3
8
.7
1

2
0
0
2
0
6

2
0
2
0
1
2

SA
U
D
I
A
R
A
B
IA
N

O
IL

C
O

Sa
ud

i
A
ra
b
ia

3
3
4
4
2
6
�

2
3
1
,2
2
8

2
2
.5
4

2
9
.1
3

1
2
.9
1

2
0
2
0
0
1

2
0
2
0
1
2

C
IS
C
O

SY
ST

E
M
S
IN

C
U
ni
te
d
St
at
es

1
0
4
8
6

2
2
9
,5
5
6

2
2
.7
8

2
9
.4
3

9
.3
7

1
9
9
0
0
3

2
0
2
0
1
2

P
A
Y
P
A
L
H
O
LD

IN
G
S
IN

C
U
ni
te
d
St
at
es

5
5
3
4
1

2
2
7
,9
9
0

2
3
.0
1

2
9
.7
3

3
9
.1
8

2
0
1
5
0
8

2
0
2
0
1
2

P
F
IZ
E
R
IN

C
U
ni
te
d
St
at
es

2
1
3
9
4

2
1
9
,7
2
3

2
3
.2
4

3
0
.0
2

6
.5
0

1
9
9
0
0
2

2
0
2
0
1
2

C
H
IN

A
C
O
N
ST

R
B
A
N
K
C
O
R
P

C
hi
na

&
H
o
ng

K
o
ng

SA
R

2
7
4
3
6
4
�

2
1
6
,9
2
2

2
3
.4
6

3
0
.3
1

1
1
.6
3

2
0
0
5
1
2

2
0
2
0
1
2

IN
D
U
ST

R
IA
L
&

C
O
M
M

B
A
N
K
C
H
IN

A
C
hi
na

&
H
o
ng

K
o
ng

SA
R

2
7
9
3
7
8
�

2
1
3
,9
8
8

2
3
.6
8

3
0
.5
9

7
.8
7

2
0
0
6
1
2

2
0
2
0
1
2

A
SM

L
H
O
LD

IN
G

N
V

N
et
he

rl
an

d
s

0
6
1
2
1
4
�

2
0
9
,2
9
8

2
3
.8
9

3
0
.8
7

2
2
.1
3

1
9
9
5
0
4

2
0
2
0
1
2

N
ot
es
:
T
hi
s
ta
b
le

sh
o
w
s
th
e
w
ea

lt
h
cr
ea

ti
o
n
fo
r
th
e
5
0
gl
o
b
al

fi
rm

s
th
at

cr
ea

te
d
th
e
m
o
st

w
ea

lt
h
d
ur
in
g
o
ur

sa
m
p
le

p
er
io
d
fr
o
m

Ja
nu

ar
y
1
9
9
0
to

D
ec

em
b
er

2
0
2
0
.
It
al
so

sh
o
w
s
th
e

m
ar
ke

t
fr
o
m

w
hi
ch

th
e
fi
rm

co
m
es
,
th
e
w
ea

lt
h
cr
ea

ti
o
n
in

m
ill
io
n
U
SD

,a
cc
um

ul
at
ed

p
er
ce

nt
ag

e
o
f
gl
o
b
al

gr
o
ss

w
ea

lt
h
cr
ea

ti
o
n,

ac
cu

m
ul
at
ed

p
er
ce

nt
ag

e
o
f
gl
o
b
al

ne
t
w
ea

lt
h
cr
e-

at
io
n,

th
e
an

nu
al
iz
ed

d
o
lla
r-
w
ei
gh

te
d
re
tu
rn
,a

nd
th
e
b
eg

in
ni
ng

an
d
en

d
in
g
m
o
nt
hs

th
at

th
e
fi
rm

ap
p
ea

rs
in

th
e
sa
m
p
le
.

Financial Analysts Journal | A Publication of CFA Institute

50



Stock Market Wealth Creation
We measure stock market wealth creation by imple-
menting expression (1) for each of the 63,785 com-
panies in the sample, using all available data during
the January 1990 to December 2020 sample period.
As noted, expression (1) can be viewed as quantifying
the increase in end-of-period wealth to shareholders
because they earned on their invested capital the
stock’s actual returns rather than one-month
Treasury bill returns. Wealth creation is distinguished
from a simple examination of firms’ end-of-sample
market capitalization by the fact that it considers all
prior cash flows to or from shareholders. In particu-
lar, share repurchases and dividends reduce market
capitalization, while these transactions do not simi-
larly decrease calculated shareholder wealth creation.
For many firms that made substantive shareholders
distributions in the form of dividends or share
repurchases wealth creation outcomes exceed the
firm’s end-of-sample market value.

The Top Wealth-Creating Companies. We
compute that sample companies collectively created
$US 75.66 trillion in shareholder wealth between
January 1990 and December 2020 (Table 8). The
sample includes 26,967 firms (42.28% of total) with
positive wealth creation and 36,818 (57.72% of total)
with negative wealth creation. Focusing only on
those firms for which wealth creation was positive,
the sum is $US 97.75 trillion in wealth creation
(Table 8). This total was offset by $US 22.09 trillion
in wealth reduction by the remaining sample firms.
We will refer to the sum of wealth creation across
firms with positive outcomes as “gross wealth” cre-
ated and to the sum across all firms as “net wealth”
created.

Table 6 reports on the 50 firms that created the
most wealth during the sample period. The table also
reports the first month and the last month that the
firm appears in the database and the annualized
internal (or dollar-weighed) rate of return to share-
holders in aggregate.17 The firm ranked first in terms
of wealth creation during the January 1990 to
December 2020 period is Apple, with wealth creation
of $US 2.67 trillion. The rest of the top-five firms are
Microsoft ($US 1.91 trillion in wealth creation),
Amazon ($US 1.57 trillion), Alphabet ($US 979 bil-
lion), and Tencent ($US 692 billion). Amazon entered
the sample in 1997, while Alphabet and Tencent
both entered 2004. In contrast, Apple and Microsoft
were present since the beginning of the sample in
January 1990. The youngest firms among the top 50
wealth creators include Facebook, which entered the

sample in 2012, Alibaba, which entered in 2014,
Tesla, which entered in 2010, and remarkably, the
Saudi Arabian Oil Company, which was present in
the sample only during the year 2020.

Thirty-five of the top fifty wealth creating firms listed
on Table 6 are American. The non-U.S. firms include
Tencent, Samsung, Taiwan Semiconductor, Nestle,
Kweichow Moutai, Roche Holding, Alibaba, LVMH
Moet Hennessy Louis Vuitton, Novartis, Toyota,
L’Or�eal, the Saudi Arabian Oil Company, China
Construction Bank, Industrial and Commercial Bank
of China, and ASML Holding.

The dollar-weighted return to Tesla shareholders dur-
ing the sample period was 65.4%, which was the
highest among the top 50 wealth-creating firms listed
in Table 6. Other firms that generated shareholder
returns that exceed 30% per year include Tencent
(48.1%), PayPal (39.2%), Kweichow Moutai (39.0%),
Netflix (38.7%), Mastercard (33.0%), Amazon.com
(31.1%), and Facebook (30.4%).

As noted, Apple created $US 2.67 trillion in stock
market wealth during the January 1990 to December
2020 sample. Thus, Apple alone accounted for 3.53%
of the $US 75.66 trillion in net global wealth creation
and 2.74% of the $US 97.75 trillion in gross global
wealth creation. Table 6 also reports the percentage
of global net (across all firms) and gross (across firms
with positive outcomes) wealth creation during the
January 1990 to December 2020 sample period
accounted for by the indicated firm and those listed
above it. The top five firms (Apple, Microsoft,
Alphabet, Amazon, and Tencent), which represent
0.008% of the 63,785 firms in the sample, accounted
for 10.34% of global net wealth creation and 8.00%
of global gross wealth creation. The top 20 firms
(0.031% of the firms in the sample) accounted for
19.86% of global net wealth creation and 15.38% of
global gross wealth creation. The top 50 firms
(0.078% of the firms in the sample) accounted for
30.87% of global net wealth creation and 23.89% of
global gross wealth creation.

Figure 5 displays the cumulative percentages of gross
and net wealth creation when firms are ranked from
highest to lowest wealth creation, for all 63,785 firms
in the sample. The net wealth creation curve ends at
100% by construction and reaches a maximum of
129%, which reflects that gross wealth creation
(summed across only firms with positive wealth cre-
ation) was 29% larger than net wealth creation
(which includes the effects of wealth reduction at
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the majority of firms). The gross wealth creation
curve reaches a maximum of 100% by construction.

Figure 6 displays the same data as Figure 5, but only
for the 1,600 firms with the greatest wealth creation.
The net wealth creation curve reaches 25% at 32
firms (0.05% of the total), 50% at 159 firms (0.25%
of the total), 75% at 505 firms (0.79% of the total),
and 100% at 1,526 firms (2.39% of the total). That is,
the top-performing 2.4% of firms in the sample cre-
ated net wealth of $US 75.66 trillion, equivalent to
the wealth creation of the entire sample of global
firms, while the remaining 97.6% of firms collectively
matched the returns to one-month U.S. Treasury
bills. By comparison, Bessembinder (2018) reports
that 4.1% of stocks contained in the CRSP (U.S.)
database account for all net dollar wealth creation
during the 1926 to 2016 sample period.

In addition to the 1,526 firms that created wealth
equivalent to the full sample, another 25,441 firms
(39.9% of the total) generated positive wealth for

their shareholders. However, the wealth creation of
these firms just offset the wealth reduction of the
remaining 36,818 (57.7% of firms), such that the
62,259 firms (97.6% of total) not included among the
top 1,526 best performers collectively generated
returns on invested capital that just matched one-
month Treasury bills. The finding that just 2.4% of
firms generated wealth (measured in dollars) equiva-
lent to total global stock market wealth creation can
be attributed to several interrelated factors, including
dispersion in firm sizes and in the length of time that
firms are included in the sample, and purely random
outcomes. It also reflects the practical importance of
positive skewness in the distribution of long-horizon
stock returns.

We report in Tables 1 through 43 of the Internet
Global Appendix the top 20 firms in terms of full-
sample wealth creation for each of the individual
markets included in this study. The data in these
tables indicate that the single top-performing firm
often explains a substantial portion of gross wealth

Figure 5. Cumulative Percentage of Global Dollar Wealth Creation, All Sample Firms
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creation in each market. Prominent examples include
Anheuser-Busch Inbev (28.5% of gross wealth cre-
ation in Belgium), Novo Nordisk (26.5% in Denmark),
Samsung Electronics (33.5% in South Korea), Taiwan
Semiconductor (36.6% in Taiwan), Nestle (21.4% in
Switzerland), and Saudi Arabian Oil Company (33.4%
in Saudi Arabia). By comparison, Apple, with the larg-
est wealth creation of any individual firm in the sam-
ple, accounts for 5.3% of gross wealth creation
among U.S. firms.

Table 7 reports on the 20 firms with the most nega-
tive wealth creation in the global sample. We calcu-
late that Petro China was responsible for the largest
wealth reduction, $US 553 billion. Nine of the bot-
tom eleven firms are Japanese, including six banks
(Industrial Bank of Japan, Bank Tokyo-Mitsubishi, Fuji
Bank, Dai-Ichi Kangyo Bank, Sakura Bank, and Sanwa
Bank) as well as Sumitomo-Mitsui Financial Group,
Nippon Telegraph and Telephone, and Tokyo Electric
Power Company.18 The worst-performing American
firms were WorldCom, Viavi Solutions, Lucent
Technologies, and Wachovia.

How Concentrated Is Wealth Creation?
We show in the prior section that five firms account
for more than 10% of the net shareholder wealth
created by the 63,785 firms in our 1990 to 2020
sample. We next report additional information on the
degree to which wealth creation is concentrated for
subsamples and individual markets. In Table 8, we
report on the percentage of net wealth creation
(summed across all firms) and gross wealth
creation (summed across firms with positive wealth
creation) accounted for by the best-performing
0.25%, 0.5%, 1.0%, and 5.0% of firms in each
subsample.

The data in Table 8 show that net wealth creation is
more concentrated among non-U.S. firms than among
U.S. firms. The top-performing 0.25% of U.S. firms
accounted for 44.3% of net wealth creation for all
U.S. firms, while the top-performing 0.25% of non-
U.S. firms accounted for 51.2% of net wealth cre-
ation in the non-U.S. sample. The top-performing 1%
of U.S. firms accounted for 70.2% of U.S. net wealth
creation, while the top-performing 1% of non-U.S.

Figure 6. Cumulative Percentage of Global Dollar Wealth Creation, Top 1,600 Firms
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firms accounted for 90.1% of net wealth creation
among all non-U.S. firms in the sample.

Stock market wealth creation, as well as the degree
to which wealth creation is concentrated, varies con-
siderably across markets. Net wealth creation at the
national level (obtained by summing firm-level wealth
creation across all firms in a market) is negative dur-
ing the sample period for Greece and Japan in the
developed markets and Nigeria in the emerging mar-
kets. In Japan, wealth creation aggregated across all
3,983 sample firms was �$US 2.22 trillion.

For markets with negative net wealth creation, the
calculated percentage contribution would be negative
for all firms that created positive wealth. Further, a
focus on the concentration of net wealth creation
(obtained as the sum of both positive and negative
wealth firm-by-firm wealth creation outcomes) can
be misleading in those cases where net wealth cre-
ation is a modest positive number.19 While this is a
minor consideration at the global level, where net
wealth creation for the current sample exceeds $75
trillion, it can be an issue for specific markets. These
considerations support the desirability of also study-
ing the concentration of gross wealth creation,
obtained by summing wealth creation for those firms
with positive outcomes only.

Focusing on the top-performing 1% of firms in each
market, the least concentration is observed in
Columbia, where the best-performing firms accounted
for 22.5% of gross wealth creation. In contrast, the
percentage of gross wealth creation accounted for by
the top-performing 1% of firms exceeded 60% in the
United States, France, Australia, Hong Kong SAR,
South Korea, Taiwan, India, Indonesia, Poland, and
Saudi Arabia. Focusing on the top-performing 5% of
firms in each market, the percentage of gross wealth
creation explained ranges from 46.1% in Columbia to
92.1% in India. Wealth creation is more concentrated
in the Asia Pacific region (1% of firms account for
65.1% of gross wealth creation) as compared to
North America and, particularly, Europe, where the
top 1% of firms account for 62.1% and 54.1%,
respectively, of gross wealth creation.

As noted, we measure shareholder wealth creation
by implementing expression (1). The term It in
Equation (1) denotes the time t value of shareholders’
investment in the firm, which we measure as the
firm’s market capitalization. However, in those cases
where one sample firm owns shares in another sam-
ple firm, the sum of market capitalizations across
firms exceeds the actual investment by external

shareholders. As a consequence, our calculations may
double count wealth creation to some degree.
Duchin, Gilbert, Harford, and Hrdlicka (2017) docu-
ment that S&P 500 firms in aggregate hold equity
investments amounting to only 0.30% of the market
value of their own equity. However, the degree of
double counting could be greater in some markets
and for some specific firms.20

To address the double counting issue, we obtain
from Refinitiv ownership data on the number of
shares in sample firms held by firms that also appear
in our sample and compute wealth creation outcomes
that are adjusted to avoid double counting. Because
we are concerned with cross-holdings within our
sample, we exclude from consideration holdings by
non-sample entities such as mutual funds, hedge
funds, and individual investors.21 We are able to
obtain data regarding the shareholdings of 55,966
firms. These firms account for 96% of the market
valuation of the sample, and they hold positions in
29,692 stocks that are also included in the sample.
For each pair of such firms, we compute on a quar-
terly basis the percentage of shares held by each
other firm contained in the sample.22 As examples,
the Refinitiv ownership data indicate that Berkshire
Hathaway held positions in Apple stock ranging from
0.18% of Apple’s outstanding shares in the first quar-
ter of 2016 to 5.67% of Apple’s outstanding shares
in the first quarter of 2020 and that Nippon Steel
held positions in Kobe Steel stock ranging from
1.80% to 6.89% of Kobe’s outstanding shares at vari-
ous times from 2003 to 2020. We then sum this per-
centage across all investing firms to obtain the
portion of the shares in each sample firm that are
held by other sample firms. Let Pct denote this per-
centage as of time t. The pooled value-weighted
average Pct for the full sample is 4.9.23 We compute
wealth creation adjusted for in-sample cross-holdings
by modifying expression (1) to replace It with Itð1�
PctÞ in each period. Note that the adjusted wealth
creation calculation credits each firm in each period
only for portion of the enhancement in market value
that accrues to shareholders that are not also sample
firms.

Table 44 in the Internet Global Appendix contains
wealth creation outcomes after allowing for cross-
holdings, in a format identical to Table 8, which con-
tains unadjusted wealth creation outcomes. The
results on balance indicate that cross-holdings have a
relatively minor effect on wealth creation totals.
Gross wealth creation for the global sample is $US
93.49 trillion with adjustment for cross-holdings as
compared to $US 97.75 trillion without the
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adjustment (Table 8). The adjustment for cross-hold-
ings reduces net wealth creation for the global sam-
ple from $US 75.66 trillion (Table 8) to $US 72.44
trillion. Similarly, the effect of cross-holdings on the
degree to which wealth creation is concentrated is
also minor.24 The top-performing 0.25% of firms
account for 50.14% of global net wealth creation
without the adjustment for cross-holdings (Table 8),
compared to 50.64% of global net wealth creation
with the adjustment for cross-holdings. Similarly, the
top-performing 1% of firms account for 80.44% of
global net wealth creation without the adjustment
for cross-holdings (Table 8), compared to 80.80% of
global net wealth creation with the adjustment for
cross-holdings. Thus, the adjustment for cross-hold-
ings indicates slightly more concentration in wealth
creation as compared to the unadjusted figures.

Assessing Cross-Market Variation
in Underperformance Rates and
Concentration of Wealth Creation
The results reported in the preceding sections show
that long-run returns to the majority of global com-
mon stocks are less than matched-horizon returns to
one-month U.S. Treasury bills and the net wealth cre-
ation revealed by stock market prices is attributable
to a relatively few stocks. However, the degree to
which these results hold varies across markets. For
example, the percentage of stocks with long-run
returns that exceed those of U.S. Treasury bills varies
from 25.5% in Greece and 36.1% in Australia to
67.6% in Switzerland and 65.2% in Columbia. We
next assess the empirical determinants of cross-mar-
ket variation in outcomes.

The key findings in this paper are attributable to the
empirical fact that the distribution of long-horizon
return outcomes is positively skewed across stocks.
Farago and Hjalmarsson (2023) show theoretically
that long-horizon returns will be positively
skewed, even if short-horizon returns are distributed
symmetrically and returns are independent across
time, and that the skewness in long horizon
resulting from compounding is greater if the volatility
of short-horizon returns is higher. We therefore
include in our cross-sectional analysis the average,
across stocks within each market, of the standard
deviation of the time series of monthly returns to
each stock.

It is intuitive that, other things equal, positive skew-
ness in the distribution of short-horizon returns will
lead to greater skewness in long-horizon outcomes.

We therefore also include in our cross-sectional ana-
lysis the average, across stocks within each market,
of the skewness of the time series of monthly
returns to each stock. We also include the cross-sec-
tional average of the time series mean return to the
individual stocks in each market. While it is some-
what self-evident that a higher mean return across
stocks will be associated with a greater rate of out-
performance relative to Treasury bills, this inclusion
allows for the assessment of robustness of outcomes
regarding volatility and skewness.

In addition, we control for the potential effects of
macroeconomic performance by including in the
cross-sectional analysis 2020 GDP per capita in U.S.
dollars as well as the annual growth rate from begin-
ning to end of sample in real GDP. Further, we fol-
low Chui, Titman, and Wei (2010), who report that
the measures of individualism provided by Hofstede
(2001) have explanatory power across markets for
the degree of momentum in stock returns, and we
propose that investor risk-taking behavior may also
be associated with our outcome variables. We obtain
the Global Preference Survey (GPS) risk-taking pref-
erence from Falk, Becker, Dohmen, Enke, Huffman,
and Sunde (2018).

We consider the possibility that individualism is asso-
ciated with overconfidence and that markets with
more overconfident and risk-taking individuals would
be willing to invest to a greater extent in uncertain
projects with the potential for high payoffs. If so, we
expect individualism and risk taking to be associated
with fewer stocks outperforming Treasury bills and
greater concentration of wealth creation. The
Hofstede individualism measure is available for 38
sample markets, while the GPS risk-taking measure is
available for 33 sample markets. We use an indicator
variable set equal to one in the multiple regressions
in those cases where a Hofstede variable or the GPS
risk-taking measure is missing.

In Table 9, we report the results of cross-sectional
regressions estimated across the 42 sample markets
(“homeless ADRs” are excluded). We focus on
explaining the proportion of stocks in each market
whose long-term returns exceed matched-horizon
returns to U.S. Treasury bills (Panel A) and the pro-
portion of total gross wealth created in each market
by the 0.5% best-performing firms (Panel B). Because
we seek in each case to explain a proportion that is
necessarily bounded by zero and one, the dependent
variable in each case is the logistic transformation of
the original variable (X), lnðX=ð1� XÞÞ:
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In column (1) of Panels A and B, we report results
obtained when the only explanatory variables are the
average standard deviation and average skewness of
monthly returns. The resulting coefficient estimates
support the implication of Farago and Hjalmarsson
(2023) that the volatility of short-horizon returns is a
determinant of the degree of positive skewness in
long-horizon returns. In particular, the average stand-
ard deviation of monthly returns is negatively associ-
ated (t statistic¼22.28) with the proportion of
stocks that outperform U.S. Treasury bills in the long
run. The results also indicate that fewer stocks out-
perform U.S. Treasury bills at long horizons in mar-
kets where short-horizon returns are more highly
skewed (t statistic¼22.56).

In column (2) of Panels A and B, we report results
obtained when the cross-sectional regression also
includes the average across stocks of the time-series
mean monthly return to each stock in the market. As
would be anticipated, a higher average stock return
in a given market is associated (column 2 of Panel A)
with more stocks outperforming the U.S. Treasury
bill benchmark (t statistic ¼ 6.92). The mean stock
return in a market is only a marginally significant pre-
dictor (t statistic¼�1.77) of the degree of concen-
tration in wealth creation. More informative,
inclusion of the average stock return in the regres-
sion only strengthens the result that the average
standard deviation and skewness of stock returns
have significant explanatory power for the percent-
age of stocks that outperform Treasury bills.

Column (3) of Panels A and B on Table 9 reports
estimates obtained when we use the two macroeco-
nomic variables as explanatory variables. We find
that national GDP per capita has significant explana-
tory power (t statistic ¼ 2.17) for the proportion of
stocks in a market with cumulative returns that
exceed U.S. Treasury bills but that neither variable
has significant explanatory power for the degree of
concentration in wealth creation.

Column (4) of Panels A and B on Table 9 reports
results obtained when the Hofstede (2001) individu-
alism variable and the risk-taking measure are
included, along with an indicator variable for devel-
oped economies. In contrast to our conjectures, none
of these variables have significant explanatory power
for either the proportion of stocks that outperform
the U.S. Treasury bill benchmark or the concentration
of wealth creation.

Finally, to assess robustness, we report in column (5)
of Panels A and B results obtained when all

explanatory variables are simultaneously included in
the regressions. The results confirm that the average
standard deviation of monthly returns continues to
have significant explanatory power for both depend-
ent variables and that the average monthly return
and the skewness of monthly returns continue to
have significant explanatory power for the proportion
of stocks that outperform the U.S. Treasury bill
benchmark. Other variables, including measures of
macroeconomic performance, and the cultural varia-
bles are largely insignificant.25 That is, the results
confirm that, aside from the somewhat self-evident
result that higher mean returns in a given market are
associated with greater rates of outperformance for
stocks in that market, the main determinants of the
percentage of stocks with long-run returns that
exceed U.S. Treasury bills are the volatility and skew-
ness of short-horizon returns and the degree to
which wealth creation is concentrated is mainly
driven by the volatility of short-horizon returns.

Conclusions
We rely on a broad sample consisting of more than
64,000 global common stocks to assess long-term
outcomes to shareholders. We focus in particular on
compound buy-and-hold returns and on the enhance-
ment in shareholder wealth as a result of investing in
the public stock markets, as compared to a U.S.
Treasury bill benchmark. We obtain several insights.
First, we document that the majority of compound
long-term returns measured for our January 1990 to
December 2020 sample, including 55.2% of U.S.
stocks and 57.4% of non-U.S. stocks, fall short of
returns to one-month U.S. Treasury bills over
matched time horizons. The fact that the majority of
publicly traded stocks underperform Treasury bills
even while the stock markets in aggregate enhanced
shareholder wealth by many trillions of dollars is
attributable to the strong positive skewness in com-
pound stock returns. This positive skewness is attrib-
utable, in turn, to both skewness in the distribution
of monthly stock returns and to the effects of
compounding.

Second, we show that stock market wealth creation
is highly concentrated: Just five firms (Apple,
Microsoft, Amazon, Alphabet, and Tencent) account
for 10.3% of the $US 75.66 trillion in global public
stock market net wealth creation in our sample. The
best-performing 0.25% of firms accounted for half of
global net wealth creation, and the best-performing
2.39% of firms accounted for all net global wealth
creation. The concentration of wealth creation in a
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relatively few firms is attributable to several, poten-
tially interacting, explanations, including cross-sec-
tional variation in firm size, variation in the number
of months that stocks are present in the database,
the aforementioned positive skewness in compound
returns, as well as purely random outcomes.

The results reported here are important from a num-
ber of perspectives. While most empirical analyses of
stock markets focus on arithmetic means of returns
measured over short (e.g., monthly) horizons, the
investment and decision horizons of individuals or
fund managers (particularly pension funds) can
stretch to decades and no doubt differ across invest-
ors. The results here show that the properties of
stock returns compounded over long horizons differ
substantially from those of short-horizon returns.
These results are somewhat more pronounced for
non-U.S. as compared to U.S. stocks.

The results are also relevant to the debate regarding
active vs. passive investing. The results here show
that the wealth created by stock market investing is
largely attributable to large positive outcomes to a
relatively few stocks. For those investors without a
comparative advantage in identifying the few stocks

that will create the most wealth (or in selecting a
manager with the ability to do so) and without a sub-
stantial preference for positive skewness, the results
reinforce the desirability of investing in a broad pas-
sive index. On the other hand, for investors with a
sufficiently strong preference for positive skewness
or for the (presumably few) investors with the appro-
priate comparative advantage in identifying stocks
poised to deliver outsized long-run returns, the
results highlight the degree to which successful stock
selection can enhance wealth.

The strong positive skewness in the distribution of
long-horizon stock returns is particularly important for
financial planning. For example, the assessment of
whether pension funds are adequately capitalized is
typically based on assumptions regarding mean returns
and the mean of the distribution of possible future
portfolio values. Distinct from the ongoing debate as
to whether the assumed means are appropriate, the
(potentially large) majority of individual future out-
comes in a positively skewed distribution will be less
than the mean. It is therefore important that financial
planning explicitly accounts for the skewness nature
of the distribution of long-horizon returns.

Editor's Note
Submitted 4 May 2022

Accepted 6 March 2023 by William N. Goetzmann

Notes

1. Many studies report unconditional arithmetic mean
returns to characteristic-sorted portfolios, while many
others estimate conditional arithmetic mean returns by
implementing regression analyses with short-horizon
returns as the dependent variables.

2. We focus on returns and wealth measured in U.S. dollars
to provide a common yardstick that can be compared
across stocks traded in currencies with differing inflation
rates. The comparison to the short-term U.S. Treasury rate
reflects that this rate is often viewed as the best available
proxy for the “risk-free” interest rate envisioned by theory.

3. The positive skewness arises in part because the distribution
of monthly individual stock returns is positively skewed, but
mainly due to the effects of compounding. See, for example,
Simkowitz and Beedles (1978), Albuquerque (2012), Heaton,
Poulson, and Witte (2017), Bessembinder (2018), Fama and
French (2018), and Farago and Hjalmarsson (2023), all of
which focus on the U.S. markets.

4. Fang et al. (2021) document that the majority of
monthly local-currency stock returns in a global
sample are less than local-currency short-term interest

rates in the same months. However, they do not
study compound returns, nor do they study wealth
creation outcomes. Further, their “Treasury bill”
proxies are local currency interest rates as diverse as
the Luxembourg 10-year Government Bond Yield, the
Peru Time Deposit Rate, and the Zimbabwe 3-month
Time Deposit Rate. We convert all returns to U.S.
dollars to allow comparisons of returns across stocks from
different markets and to the common U.S. Treasury bill
interest rate, which arguably comprises the best global
proxy for the risk-free interest rate envisioned in theory.

5. Indeed, Samuelson (1969) acknowledges (his footnote
#1) that his results hold only under the assumption of
power utility. For other utility functions outcomes will
depend on the preference for skewness relative to other
moments of the return distribution (e.g., kurtosis), which
also depend on horizon, as Farago and Hjalmarsson
(2023) show.

6. In addition, while the issue is not skewness per se,
Bessembinder, Cooper, and Zhang (2022) show that alpha
and beta parameters (and estimates thereof) differ when
returns are measured over long vs. short horizons.
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7. The Compustat data upon which we rely for non-U.S.
stock returns does not include information regarding post-
delisting share values or post-delisting payments to
shareholders. Following Shumway (1997), we set the final
return on non-U.S. stocks with an incomplete return
series, as well as stocks indicated to be delisted for
reasons of bankruptcy or liquidation, to �30%. For U.S.
stocks, we incorporate CRSP delisting returns where
available, while setting the final return to �30% in the few
cases where the delisting return is missing and the CRSP
delisting code is 500, 520, 551–573, 580, 574, or 584.

8. Examples of “homeless ADRs” include Baidu, Inc. and
BioNTech, SE. Firms that were formerly listed only as
ADRs but also listed on a local market before the end of
the sample (e.g., Alibaba Group) are included with the
relevant local market.

9. See, for example, Chui, Titman, and Wei (2010), Hou,
Karolyi, and Kho (2011), and Fama and French (2017).

10. Hong Kong SAR and Singapore are exceptional in terms
of market capitalization relative to GDP, with many large
firms listed on their exchanges. A number of large
Chinese firms in particular are listed in Hong Kong SAR,
and five members of the Jardine Group, which is
headquartered in Hong Kong SAR, shifted from Hong
Kong SAR to Singapore in 1994 (Chan, Hameed, and Lau,
2003). Prior to the change in listing, Jardine composed
about 10% of the total market capitalization in Hong
Kong SAR.

11. Percentages can sum to less than 100% because minor
exchanges are excluded from the study.

12. As three examples among many, Fama and French (2017),
Jacobs and Muller (2020), and Bartram and Grinblatt
(2021) study arithmetic mean portfolio returns and
estimates regressions with returns as dependent variables
in their international stock market studies.

13. A notable feature of the distribution of monthly returns
to U.S. stocks is the peak at zero, which is presumably
attributable to non-trading and price rounding. For non-
U.S. stocks the peak at zero is less notable, which reflects
that a zero return in local currency may not equate, even
with rounding, to a zero return in U.S. dollars.

14. We define decades as January 1990 to December 1999,
January 2000 to December 2009, and January 2010 to
December 2020.

15. The data on Figures 3 and 4 indicate that returns very
close to �100% are more frequently observed for U.S. as
compared to non-U.S. stocks. However, this observation
is likely an artifact of the fact that CRSP provides actual
delisting returns for the United States, while in the
absence of accurate delisting returns we follow the prior
literature in imputing a �30% return when non-U.S. firms
exit the database.

16. The match of simulated and actual monthly log returns is
almost perfect in terms of these parameters. In particular,
the monthly mean log return across all stocks is �0.3%
and the standard deviation of monthly log returns is

16.2%, in both the simulated and the actual data.
However, skewness is not as well matched. The average
skewness in simulated monthly log returns is zero by
construction, while the average skewness of monthly log
returns in the sample is �0.78. This discrepancy reflects
that the sample monthly returns do not conform to the
log-normal assumption.

17. The dollar-weighted return corresponds to the calculated
wealth creation figure more cleanly than the buy-and-hold
return, as it also allows for net equity issuances and the
fact that dividends are not, in aggregate, reinvested in
stock. See Dichev (2007) and Dichev and Zheng (2020)
for discussion the computation of dollar-weighted returns.

18. The Japanese stock market performed very well in the
years preceding 1990 (the Nikkei Index reached its all-
time high on December 29, 1989), so the result that the
worst-performing firms were predominantly Japanese
would differ over a longer sample period.

19. The issue, described for example by Ellenberg (2014), is
that a few observations can explain far more than 100%
of a figure that is obtained by summing across positive
and negative observational outcomes, particularly when
the sum is itself modest in magnitude. Ellenberg goes so
far as to suggest that one should not report percentages
when studying the sum of positive and negative
outcomes. It is, however, unclear how far this reasoning
should be pushed when studying stock market outcomes,
where the natural object of interest is the gain to the
investor as defined by the net of many individual up and
down price movements. For example, focusing on
accumulated outcomes from only those days with positive
price changes would be of little or no practical interest.

20. Note that the double counting issue arises only due to
the ownership of equity in sample stocks by other
companies also included in the sample. The fact that a
given non-corporate shareholder may hold positions in
multiple companies does not lead to double counting in
our setting.

21. More specifically, we focus on the holdings of firms with
owner type codes equal to Bank and Trust (101), Finance
company (103), Investment advisor (107), Insurance
company (108), Brokerage firms (200), Research firm
(201), Independent research firm (202), Corporation (301),
and Holding company (302).

22. The Refinitiv ownership data begins in the first quarter of
1997. We backfill the initial data to earlier quarters.

23. Perhaps the most striking observation in the cross-holding
data concerns Naspers’ holdings of Tencent, which
averaged over 30% of outstanding shares. Tencent’s full
sample wealth creation for non-sample shareholders was
$463 billion, as compared to $692 billion for all
shareholders (including Naspers).

24. Despite that Berkshire Hathaway obtained a substantive
position in Apple just before the end of the sample,
outcomes for Apple are also little affected. Apple’s wealth
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creation outcome was reduced to $US 2.57 trillion (from
$US 2.67 trillion) and its share of global net wealth
creation was reduced to 3.40% (from 3.53%).

25. We note that the individualism variable is
marginally significant when explaining the
concentration of wealth creation (t statistic ¼
�2.04) and that the dummy variable indicating the

individualism variable to be missing is marginally
significant when explaining the percentage of
stocks that outperform Treasury bills, but it is
unlikely that either of these results would survive an
adjustment for multiple testing of the set of
Hofstede variables.
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