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Abstract

This paper empirically investigates the compositions of household gross and net wealth

and their implications for the dynamics of inequality. Using an administrative panel of

all Swedish residents, we show that the mean return on gross wealth is monotonically

increasing in household net worth: the mean return is on average 3.6% higher per

year for the top 0.01% compared to the median household, primarily because the

rich select high levels of systematic risk. We also document that the middle class

hold aggressively levered positions in real estate and thereby earn high returns on net

wealth. Thus, in contrast to gross wealth, the mean return on net wealth is a U-shaped

function of household net worth. Abnormal risk-adjusted returns, linked for instance to

informational advantages or exceptional investment skill, contribute only marginally to

these patterns. Implications for inequality dynamics and public policy are discussed.

Keywords: Household finance, inequality, risk-taking, factor-based investing.

JEL Classification: D12, D31, G11.



Economic theory suggests that capital income should hold a fundamental role in the level

and dynamics of wealth inequality. Returns on household savings accumulate multiplica-

tively over time and therefore have the potential to generate levels of wealth concentration

that far exceed the concentration of income, especially at the top (Benhabib Bisin and Zhu

2011, Cagetti and de Nardi 2008). The impact of compounding on the wealth distribution

might be considerably magnified if the wealthy select portfolios with high average returns,

as Piketty (2014) suggests. Furthermore, capital income has the potential to reduce mo-

bility across wealth groups: high average returns on investments might allow dynasties to

perpetuate without having to rely on low consumption or costly-to-generate labor income

(Piketty 2011).

Despite the theoretical importance of capital income, the empirical evidence is scant

due to the limited information available on the richest households. In order to analyze

empirically the investments of the wealthy, one needs to use a data set that meets several

key requirements. Households at the very top of the wealth distribution should be sampled

extensively and given strong incentives to truthfully report their assets. Their holdings

should also be measured exhaustively, preferably at the level of each asset or security. Tra-

ditional data sets do not meet these conditions. For instance, the U.S. Survey of Consumer

Finances (SCF) contains only about 700 households from the top 1% of the wealth dis-

tribution and the response rate in the top percentile is only 12% (Kennickell 2009). The

few existing studies on differences in rates of return across the wealth distribution are re-

stricted to U.S. foundations and university endowments, for which data on asset holdings

and capital income flows are available only for broad asset classes (Piketty 2014, Saez and

Zucman 2015).

The Swedish Income and Wealth Registry, which contains the wealth tax records of

every Swedish resident between 2000 and 2007, satisfies the aforementioned key require-

ments. The registry contains each year about 40,000 households from the top 1% of the

wealth distribution. The Swedish Income and Wealth Registry is also one of the most

detailed and comprehensive sources on household investment decisions, which has been

used in earlier work (Betermier Calvet and Sodini 2015, Calvet Campbell and Sodini 2007,
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2009a, 2009b, Calvet and Sodini 2014). The data include individual holdings of every asset

on December 31st of each year, which we match with the corresponding price data. The

disaggregated holdings allow us to estimate the systematic and idiosyncratic risk exposures

of household portfolios.

Our paper makes several contributions to the literature. First, we show that wealthier

households allocate a substantially higher fraction of gross wealth to risky assets compared

to the median household. The share of risky assets increases monotonically with net worth,

reaching 62% for the top 1%-0.5% and 94% for the top 0.01%. Higher holdings of risky

financial assets, private equity, and commercial real estate all contribute to the increase in

the riskiness of gross wealth.

Second, the mean return on gross wealth is a monotonically increasing function of

household net-worth. Compared to the median household, the mean return on gross wealth

is 2% per year higher for the top 10% of households, 2.9% per year higher for the top 1%-

0.5%, and 3.6% per year higher for the top 0.01.

Third, in contrast to gross wealth, the mean return on net wealth is a U-shaped function

of household net-worth. The explanation is that households in the middle of the distribution

are highly levered, primarily to invest in risky real estate. We also document that the middle

class pay higher debt costs than wealthier households. Overall, the positive impact of high-

risk taking dominates the negative impact of higher debt costs, and the middle class earn

higher mean returns than wealthier households. Households at higher levels of wealth tend

to have lower levels of debt and lower mean returns; at the very top households also have

low leverage but achieve higher mean returns by selecting higher exposure to systematic

risk. Put slightly differently, one main difference between the middle class and the top is

that the former group strives to reduce leverage over time, while the latter group maintains

a high risk exposure across the years. As a consequence, mean returns on net wealth are

more persistently high for the rich and than for the middle class.

Fourth, the high systematic exposure of the wealthy are achieved (i) by allocating a high

share of their wealth to risky assets, and (ii) by picking risky assets that load aggressively on

common risk factors, such as market, size, and value. The aggressive investment strategies
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chosen by the wealthy entail a large increase in the volatility of their returns. The returns

on gross wealth held by the top 0.01% have a standard deviation of about 20% per year on

average, as compared to 7.6% for the median household and 14% for the top 1%-0.5%. The

share of idiosyncratic risk in total portfolio risk steeply increases with wealth. This is in

no small part driven by the higher incidence of private equity holdings among very wealthy

households, which more than compensates the influence of a lower weight of real estate

in their portfolio. What is more surprising is that financial portfolios of the rich are not

better diversified, which also contributes to low levels of diversification overall. The main

reason is that richer households tend to move away from funds and directly hold stocks,

either in order to save on fund fees or because this allows them to follow investment styles

not offered by mutual funds. When moving to direct stock ownership, rich households do

not fully reach the level of diversification reached by the mutual funds available on the

market. It is only at the very end of the wealth distribution that control motives play a

role in explaining the lack of diversification of financial portfolios.

Fifth, we find some support for the hypothesis that the richest households have invest-

ment skill within some asset classes. We do not detect that the rich have the ability to

better pick stocks and choose stock portfolios with higher alphas than other households.

We acknowledge, however, that our tests have weak power given the variability of returns

on individual stocks. When we focus instead on mutual funds, we obtain more precise

results and establish that the top 1% select fund portfolios with significantly higher alphas

than the median household. However, this fund-picking ability contributes very little to

the returns of the rich compared to the effect of systematic risk. Furthermore, the alpha

of the fund portfolio net of fees is negative for all wealth groups.

Sixth, we investigate the implications of our findings for the dynamics of wealth in-

equality. Using a variance decomposition proposed in Campbell (2015), we find that the

heterogeneity in investment returns makes a dominant contribution to the dynamics of

inequality in financial wealth. We also show that the impact of returns on inequality is

primarily driven by differences in systematic risk exposure between rich and poor, while

luck in realized returns is only second order.
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The paper complements the empirical household finance literature relating wealth to

investment risk and return. Richer individuals are known to be more risk-tolerant and

therefore more willing to take on additional risk.1 Until now, however, the literature has

focused on the average investor. The contribution of the present paper is to analyze fine-

grained differences in investment decisions at the top. This focus is motivated by recent

evidence that in the United States, more than 90% of equity wealth is held by the top decile

of the wealth distribution, 70% by the top percentile, and 45% by the top permille (Saez

and Zucman 2015). The present paper zeroes in on the small group of investors that have

a major impact on the aggregate demand for risky assets. Our work also contributes to the

growing literature investigating how households select the risky assets and systematic risk

exposures of their portfolios (e.g., Betermier Calvet and Sodini 2015, Calvet and Sodini

2014). We document that the wealthiest households are also able to reach higher-risk

adjusted returns in their fund investments.

The findings of the paper deliver important insights for the current debate on wealth

inequality and the policies undertaken to reduce it. We show that, for the most part, the

higher returns earned by the wealthy are compensations for risk exposures that poorer

households, for good or bad reasons, are unwilling to take. Thus, the higher returns earned

by rich households do not seem to be driven primarily by exceptional investment skill or

privileged access to private information. Our results suggest instead that the wealthy or

their advisers understand the long-term benefits of exposing their investments to systematic

risk and the various strategies that can achieve their desired risk exposures.

Our results suggest that equilibrium models (Benhabib Bisin and Zhu 2011) can be

strengthened by incorporating the empirical features of household portfolios uncovered in

this paper. The homogeneity of return variance assumed in theoretical work does not hold

in the data, because idiosyncratic variance tends to increase as households grow wealthier.

1See for instance Betermier, Calvet, and Sodini (2015), Calvet, Campbell, and Sodini (2007), Calvet

and Sodini (2014), Guiso, Jappelli, and Terlizzese (1996), and King and Leape (1998). The link between

financial wealth and risk-taking is consistent with utility functions with decreasing relative risk aversion, as

in models of subsistence consumption (Carroll 2000, Wachter and Yogo 2010), habit formation (Campbell

and Cochrane 1999), committed expenditures (Chetty and Szeidl 2007), or a “capitalist” taste for wealth

(Bakshi and Chen 1996, Carroll 2002).
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Our empirical analysis shows that portfolio heterogeneity is empirically important and may

help theorists explain higher levels of wealth inequality, especially at the top.

To our knowledge, the present paper is the first to use comprehensive micro data to

analyze the joint distribution of household wealth and investment returns, and tie them

to systematic differences in portfolio characteristics. Fagereng et al. (2016) use Norwegian

data to provide evidence on the heterogeneity and persistence of returns on the gross wealth

held by individuals. In line with the empirical literature on wealth inequality, our unit of

analysis is the household instead of the individual.

Fagereng et al. (2016) focus on realized returns, while we study both expected returns

and realized returns. For the realized return method, it is essential to average returns over

very long periods before the true long-term return emerges from the data. By contrast,

estimates based on expected returns require the knowledge of household asset holdings at

a given point in time together with exhaustive price series on each asset; a standard asset

pricing models can then be used to determine the expected return and the risk exposure

of any household portfolio. The asset-pricing approach does not use annual capital income

reported on income tax forms to measure wealth returns. It is therefore free of biases due

to the mismatch between the capital stock at year-end and taxable capital income accrued

during the year, the endogenous realization of capital gains and losses, and the difficulty of

disentangling labor income and capital income using tax data, which is especially acute in

countries such as Norway and Sweden that have strong tax incentives to shift labor income

to the capital income tax base.

Another major difference in methodology is that Fagereng et al. (2016) restrict their

attention to gross financial wealth while we consider all components of wealth, including

real estate and debt, which represent the largest part of wealth for a majority of households.

We share the finding that richer households obtain higher returns on gross wealth but, in

contrast to their results, we establish that the positive relationship between mean return

and wealth is fully consistent with an increase in systematic risk exposure.2 We also find

2As a result, the Sharpe ratio of financial portfolios is only marginally increasing with wealth and stays

between 0.32 and 0.37, while they find that the Sharpe ratio goes from about 0.35 for the median individual

to 0.95 for the top percentile.

5



evidence that the mean return on net wealth is U-shaped in net worth, which implies that

the middle class are prime beneficiaries of financial markets, at least in early stages of the

life-cycle. The two papers therefore have profoundly different normative implications.

The rest of the paper is organized as follows. Section 1 describes the data and main

variables. Section 2 documents the risk and return characteristics of the total wealth held

by households across different wealth brackets. Sections 3 to 5 investigate respectively

the main components of household gross wealth: financial assets, real estate, and private

equity. Section 6 derives the implications of our empirical findings for the dynamics of

wealth inequality. Section 7 concludes. An Appendix available online (Bach, Calvet, and

Sodini 2016) presents details of data construction and estimation methodology.

1. Data and Definition of Variables

1.1. Household Panel

Disaggregated information on the holdings of Swedish residents is available from the Swedish

Income and Wealth Registry, which is compiled by Statistics Sweden from wealth tax re-

turns. The data include the worldwide assets owned by each resident at year-end from

1999 to 2007. Bank account balances, stock and mutual fund investments, and real estate

holdings are observed at the level of each account, security, or property. Most wealth items

are reported at market value by third parties, which ensures an almost perfect response

rate. Since Statistics Sweden assigns a household identification number to each resident, we

can aggregate wealth at the household level and include income and demographic variables

from other administrative sources.

We retrieve information on private equity holdings from Swedish K-10 income tax

forms, which are specific to income derived from non-listed companies. The forms provide

the number of shares in an unlisted limited liability company held by any Swedish resident

actively participating in the firm. Because the tax status is more favorable for “active”

than for “passive” dividends from unlisted companies and the definition of active ownership

is very loose (Alstadsæter and Jacob, 2015), our dataset encompasses almost all stakes in

6



private companies held by individuals.3 The K-10 dataset starts in the year 2000 and

covers a very large subset of Swedish households including more than 80% of the entire

population.4

1.2. Price Data

Data on Nordic stocks and mutual funds for the 1983 to 2009 period are available from

FINBAS, a financial database maintained by the Swedish House of Finance. The data

include the monthly returns, market capitalizations, and book values of publicly traded

companies. For securities not covered by FINBAS, we use price data from Datastream

and Morningstar. We exclude stocks and funds with less than two years of available data,

and filter out stocks worth less than 1 krona. For comparison, the Swedish krona traded

at 0.1371 U.S. dollar on 30 December 2003. We end up with a universe of approximately

1,000 stocks, out of which 743 are listed on one of the four major Nordic exchanges in

2003.5

Real estate prices are provided by Statistics Sweden and are based on two main sources.

First, tax authorities assess the market value of all real estate properties every five to ten

years. This assessment is made using the hedonic method based on detailed information

on the characteristics of each property.6 Second, Statistics Sweden collects data on all

real estate transactions. For every transaction, the actual price is collected together with

the most recent value assessed by the tax authority. These observations permit the con-

struction of sales-to-tax-value multipliers, which can be computed at very detailed levels

of geographic precision for each kind of property. One can then build an estimate of yearly

3Using an extract of the data for which information on “passive” dividends is available, we find that

less than 5% of all dividends from private companies received by Swedish residents are passive, which is

likely an overestimate of the value of passive shares since firms with passive owners are more likely to pay

dividends rather than capital gains in the first place (Michaely and Roberts 2012).
4The remaining 20% is also represented through sampling weights. In the rest of the paper we only

display results adjusted with the sampling weights provided by Statistics Sweden.
5The major Nordic exchanges are the Stockholm Stock Exchange, the Copenhagen Stock Exchange, the

Helsinki Stock Exchange, and the Oslo Stock Exchange.
6The type of information collected depends on whether the property is residential, agricultural or rental.

Up to 20 different characteristics are measured by the tax authority (Englund, Quigley, and Redfearn 1998).

Condominium properties are only assessed as a whole, not separately for each unit.
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capital gains returns on properties from the comparison of sales-to-tax-value multipliers

across years.

For each household, we observe total debt outstanding at year end and the interest paid

during the year. We proxy the cost of household debt by the average interest rate paid

in years  and  + 1 divided by total debt at date . We winsorize the 5% right tail, and

impute the interest rate spread, that is the rate paid in excess of the average risk-free rate

in years  and + 1.

The valuation of unlisted business equity must address the lack of regular price infor-

mation. Fortunately, it is practiced very frequently by corporate buyers, private equity

funds, banks, national accountants, and tax authorities (Damodaran 2012). The method-

ology typically consists of computing a set of valuation multiples among listed firms that

are comparable to the unlisted firm of interest. We focus on market-to-book multipliers,

which have been shown to be fairly robust to the high prevalence of business groups among

European listed firms (Picart 2003). Due to leverage, some firms might have negative book

equity. For this reason, we first estimate the market value of a private firm’s total assets

using multiples, and then subtract financial debt.

1.3. Definition of Main Variables

We use the following definitions throughout the paper. We measure the household’s gross

financial wealth at date  as the total value of bank account balances, mutual funds, stocks,

and other investment vehicles (bonds, derivatives, and capital insurance), excluding from

consideration illiquid assets such as defined contribution retirement accounts. It is useful

to distinguish between cash, which consists of bank account balances and Swedish money

market funds, and risky financial wealth, which consists of all other financial assets.7

Real estate wealth consists of residential properties (primary and secondary residences)

that provide housing services to the household, and commercial properties (rental, indus-

7Financial institutions are required to report the bank account balance at year-end if the account yields

more than 100 Swedish kronor during the year (1999 to 2005 period), or if the year-end bank account

balance exceeds 10,000 Swedish kronor (2006 and 2007). We impute unreported cash balances by following

the method used in Calvet, Campbell, and Sodini (2007, 2009a, 2009b) and Calvet and Sodini (2014), as is

explained in the Internet Appendix.
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trial, and agricultural property) that serve primarily as investment vehicles. Private equity

consists of the shares of unlisted companies. Debt is the sum of mortgages and all other

liabilities contracted by the household.

We define total gross wealth as the sum of financial wealth, real estate, and private

equity. Net wealth is equal to gross wealth minus household debt. The leverage ratio is

defined as total debt divided by gross wealth. In all our results, households are ranked by

net wealth, consistent with the empirical literature on wealth concentration.8

2. Total Wealth

This Section empirically investigates the main characteristics of the total wealth in the

population. In Section 2.1, we report the distribution of gross and net wealth across

households, along with the distribution of financial wealth and private equity. In Section 2.2,

we document that there exists a strong relationship between net worth and the allocation

of gross wealth to three main asset classes (financial securities, real estate, and private

equity), even at the very top. Section 2.3 investigates how the risk and return on total

wealth, as well as the cost of debt, vary with household net worth.

2.1. Cross-Sectional Distribution of Wealth

We investigate the level of wealth inequality in Sweden and assess how representative

Sweden is of other developed economies. In Figure 1, we sort households by net wealth

and report the shares of gross and net wealth held by each group. The top 1% hold on

average 25.7% of total net wealth in Sweden between 2000 and 2007, as compared to 36.8%

in the United States.9 The concentration at the top is especially pronounced for private

equity and to a lesser extent for financial wealth, as the figure also shows. Thus wealth

inequality is substantial in Sweden, if somewhat less pronounced than in the United States.

Furthermore, our measures of wealth inequality in Sweden are likely to be underestimates

8See Roine and Waldenström (2009) for Sweden.
9The U.S. estimate is based on the 1998, 2001, 2004 and 2007 surveys of the SCF, and excludes retirement

accounts and consumer durables from the definition of wealth.
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because the richest Swedish residents hold substantial foreign assets that are undeclared

to tax authorities (Roine and Waldenström 2009).10

To put these estimates into perspective, at the end of 2007, 11,643,000 Swedish kronor,

or about 1.8 million dollars, are needed to enter the top 1% of Swedish households, while

4.3 million dollars are required to enter the top 1% in the United States (Saez and Zucman

2015). Thus wealthy Swedes would enter a slightly lower bracket if they entered the U.S.

wealth distribution, but they are still be wealthy by American standards. Furthermore,

the top 1% of households sorted by income receive 9.0% of national income in Sweden and

20.2% in the United States over the same period.11 In both countries, wealth is therefore

much more concentrated than income.

The distribution of wealth is very sticky, especially at the top. In the Internet Ap-

pendix, we provide the transition probabilities between the household’s rank in the wealth

distribution in 2000 and its rank in 2007, conditional on the survival of the household. De-

spite very significant movements in asset prices between 2000 and 2007, nearly two-thirds

of households in the top 1% of the distribution at the beginning of our sample period are

still in that wealth bracket 8 years later. Out of the remaining third, more than three

quarters are still in the top 5% by the end of the sample period. Such high persistence

suggests that the current wealth rank of a household may be tied to its asset allocation, as

we now show.

2.2. Asset Allocation

Figure 2 illustrates the allocation of gross wealth to the three main asset classes: financial

assets, real estate, and private equity. The top 1% of Swedish households invest 41.9%

of their wealth in commercial and residential property. By contrast, the top 1% of U.S.

households invest only 27.8% of gross wealth in real estate according to the SCF between

1998 and 2007. This cross-country difference has two likely causes. First, wealth concen-

10We discuss in the last section of this paper the implications of possibly large tax evasion for the

interpretation of our findings.
11The Swedish cross-sectional distribution of income is provided in the Appendix. The U.S. estimates

are obtained from the World Top Incomes database and include realized capital gains in the definition of

income.
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tration is higher in the U.S., so it takes a higher amount of wealth to make it into the

top 1% and one is more likely to reach that group if one owns relatively more financial

assets.12 Second, national accounts reveal that over the sample period, real estate repre-

sents, respectively, 60.6% of aggregate private wealth in Sweden and 47.3% in the United

States.13 The greater importance of real estate in Sweden reflects a wealth structure that

is common in continental Europe: the real estate share of private wealth is equal to 57.6%

in Germany and 57.1% in France over the same period (Piketty and Zucman 2014).

It is important to keep track of personal debt since, for a given amount of net wealth,

a higher leverage ratio (i.e., debt over gross assets) amplifies the riskiness of household

wealth. As Figure 2 shows, leverage decreases with net wealth. However, most of the

difference takes place between households below and above the median of the distribution

of net wealth. Within the top decile of the distribution of net wealth, where a majority of

Swedish wealth is held, there is no clear relationship between wealth and leverage.

Figure 2 also illustrates how households in different net wealth brackets allocate gross

wealth to cash, risky financial assets, private equity, and residential and commercial real

estate. In the absence of leverage, residential properties provide a hedge against variation

in the cost of housing and in this sense reduce household risk exposure. Furthermore, due to

indivisibilities and moving costs, their contribution to wealth creation may be diminished

because housing dividends have to be consumed and capital gains are not realized unless

the owner moves to a less valuable type of housing (Buiter 2010; Flavin and Yamashita

2002). By contrast, commercial real estate unambiguously increases the risk of household

portfolios. For these reasons, we define the risky share as the weight of risky financial

assets, private equity and commercial real estate in household gross wealth. As Figure 2

shows, the total risky share is only 12.3% of the total for the median household but then

gradually increases to 31.8% for households in the top 10%-5%, 61.5% for households in the

top 1%-0.5%, and 94.4% for households in the top 0.01%. The total risky share therefore

12The Swedish data confirms this stylized fact: the average share of real estate in gross wealth is only

16.6% in the top 0.1% of the distribution of net wealth, as opposed to 41.9% in the top 1% and 61.5% in

the top 10%.
13Sources: Waldenström (2014) for Sweden and Piketty and Zucman (2014) for the United States.
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quickly increases with wealth, especially within the top decile.

The top 1% of Swedish households hold 7.5% of gross wealth in cash, 23.9% in res-

idential real estate, 23% in risky financial wealth, 27.7% in private equity and 18.1% in

commercial real estate. By comparison, the top 1% of U.S. households hold 4.8% in cash,

20% in residential estate, 26.7% in risky financial wealth, 36.6% in private equity and 7.9%

in investment real estate.14 The shares of cash and residential real estate are therefore

comparable in both countries, and consequently the total risky share is also about the

same for the top 1% Swedish households (68.8%) and the top 1% U.S. households (71.2%).

One interesting difference between Sweden and the U.S. is that wealthy Swedish households

invest proportionally more in investment real estate and less in private equity than their

U.S. counterparts, which may be due to the fact that U.S. households widely invest in the

property market via private firms and investment vehicles such as Real Estate Investment

Trusts (REITs).

Overall, wealth inequality in Sweden, while less pronounced than in the United States,

is sufficiently sizable to allow for variation in investment styles and returns across wealth

quantiles, as we show in the next sections. We also conjecture that investment differences

across wealth quantiles, which we document on Swedish data, should be even sharper in

more unequal countries like the United States.

2.3. Risk and Return on Total Wealth

In Table I, we report the risk and return on total gross wealth. The results are computed

by computing the mean return on the financial portfolio, real estate, and private equity,

as is explained in Sections 3 to 5. The median household earns 2.62% per year in excess of

the Swedish Treasury bill. Like its U.S. counterpart, the Swedish Treasury bill rate is very

correlated with inflation and has been about 1 percentage point higher than the Swedish

inflation rate since 2000. The median household correspondingly takes a low level of risk,

with a standard deviation of returns equal to 7.6% per year. As we know from Section 2.1,

the median household takes a low level of financial risk and allocates most of its wealth to

14Source: U.S. Survey of Consumer Finances (1998-2007).
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real estate.

The mean return on gross wealth grows monotonically with net wealth. Households in

the top 0.01% earn an average excess return of 6.24% (= 00262 + 00362) per year. This

higher return corresponds to higher levels of systematic risk and total risk. The standard

deviation of returns on total gross wealth is thus 20.25% (=0.0761+0.1264). As we know

from Section 2.1, the higher risk exposure stems from aggressive positions in risky financial

assets, real estate and private equity.

In Table II, we report the implied interest rate paid across wealth brackets. The median

household pays a spread of 3.10% relative to the Swedish Treasury bill. The interest rate

paid by households monotonically decreases with net wealth. The cost of debt is 1.73%

lower per year for the top 0.01% compared to the median household. Thus, the cost of

debt declines with wealth, but its range is lower than the range of mean returns on gross

wealth.

In Table III, we investigate the return on net wealth,

 =  + ( −)
Debt

Net Wealth


which takes into account the effects of leverage and the debt costs.15 The average return

on net wealth is U-shaped in net wealth. The median household owns a leveraged position

in real estate and earns a high excess return on net wealth of 6.65% per year. The return

on net wealth then monotonically decreases with net wealth, reaching a minimum of 5.23%

(=0.0665-0.0142) per year for households in the top 20%-5%. This decrease corresponds

to a reduction in leverage. At the top, the average return increases with net wealth,

reaching 6.50% per year for the top 0.01%. The wealthiest household take high financial

and entrepreneurial risk. As a result, the mean return is U-shaped in net wealth.

In Figure 3, we illustrate the mean and standard deviation of the return on total wealth.

Consistent with Table III, we obtain that the risk and return of net wealth are U-shaped

across net wealth brackets.

15Debt is winsorized at 95% of gross wealth to make sure outliers do not influence the computation of

the return on net wealth. Less than 0.1% of households are affected by the winsorization.
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In Table IV, we investigate the cross-sectional heterogeneity and time persistence of

expected wealth returns. The cross-sectional variance of the return on gross wealth within

a wealth bracket is quite small at about 2% in annual units. Furthermore, this estimate is

approximately constant across brackets. By contrast, the return on net wealth return has a

substantially higher cross-sectional variance, which reaches 11% for the median household

and monotonically declines to 2% for the top 0.01%. The striking fact is that the middle

class experiences a very large dispersion in net wealth returns, which can only be due to

leverage. Some households own no real estate, are not leveraged, and earn low returns.

By contrast, other households have leveraged positions in the housing market, which can

generate extreme returns. Leverage goes down dramatically in higher brackets, as Figure

2 illustrates, so that gross and net wealth do not differ substantially.

We also report the 1-year autocorrelation of expected returns at the household level.

The returns on gross wealth are highly persistent. The autocorrelation coefficient is 0.87

for the median household. It is a hump-shaped function of net wealth in higher brackets,

declining to about 0.77 for the top 0.01%. This high autocorrelation suggests that, when

needed, households actively rebalance their gross portfolios to maintain a stable risk expo-

sure remains similar over time.16 As a result, households who choose a large risk exposure

enjoy persistently high expected returns on their gross wealth. By contrast, net wealth

exhibits lower autocorrelation, equal to 0.57 for the median household and increasing to

0.83 for the top 0.01%. Middle class households who earn high expected returns due to

their leverage make continuous efforts to repay their debt. As a result, their risk exposure

systematically declines over time and their expected returns do not stay high as long as in

richer segments of the population.

Put slightly differently, our results both confirm and temper the widespread view that

the wealthy are the main beneficiaries of financial markets. While average returns on gross

wealth increase with net worth, the middle class are aggressively leveraged and earn the

higher returns on net wealth than more affluent households. As households age, they tend

16Calvet, Campbell, and Sodini (2009a) provide evidence of rebalancing at the level of the financial
portfolio.
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to migrate to higher net wealth brackets, reduce their leverage ratios, and therefore earn

lower average returns. In this sense the high returns earned by the middle class are a

temporary phenomenon over the life-cycle.

In Sections 3 to 5, we consider the three main components of gross wealth: financial

wealth, real estate, and private equity. We investigate their respective contributions to the

risk and return of gross wealth.

3. Financial Wealth

This Section investigates household portfolios of financial assets.

3.1. Asset Allocation

We begin with some useful definitions. Risky mutual funds refer to all funds other than

Swedish money market funds. We call a household’s portfolio of these assets the fund

portfolio, while the stock portfolio contains directly held stocks. The complete portfolio

contains cash and the risky portfolio. The risky share is the weight of the risky portfolio

in the complete portfolio. A market participant has a strictly positive risky share. We

exclude assets with less than 3 months of return data from the quantitative analysis of

portfolios.17

Figure 4 illustrates how the asset allocation of the complete financial portfolio varies

with the net wealth rank. Cash declines rapidly as one climbs the wealth ladder. House-

holds in the bottom half of the distribution hold 83% of their financial wealth in cash. The

share of cash falls down to 46% for the top 10%-5%, and 37% for the top 1%. Thus, the

share of risky assets in the financial portfolio increases rapidly with household net worth.

In top brackets, direct stockholdings increase rapidly and largely account for the positive

relationship between the risky share and net worth. By contrast, the share of mutual funds

declines steeply with wealth. Below the 90th percentile of the wealth distribution, more

17These assets typically represent about 10% of total financial wealth and this proportion varies very

little across wealth groups, except at the very bottom of the distribution of wealth. We therefore expect

little bias from this sampling decision.
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than two-thirds of risky financial wealth is held through funds. In the top 0.01%, the

picture is completely reversed as 70% of the risky portfolio is directly invested in stocks.

Stockmarket participation does not explain the positive relationship between the finan-

cial risky share and net worth at the top. In the Internet Appendix, we show that the rate

of participation is 92% in the top decile of net wealth and reaches 96% in the top percentile.

There is no significant difference in participation within the top percentile. Participation

in risky asset markets distinguishes the bottom half of the population from its top half,

but it really is the intensity of risk-taking conditional on participation that distinguishes

the wealthiest.

Like the middle class, high-net-worth households hold mutual funds. Only 18% of

households in the top 0.01% do not participate at all in these investment vehicles. These

residual fund investments do not however serve the same purpose as for the rest of the

population. The wealthy can hold better diversified portfolios of Swedish stocks than

the median household. For instance in the top 1%, the vast majority of direct stock

market participants hold at least 5 different stocks. Rather than investing in funds holding

the Swedish stock market, very wealthy households seem to instead invest in funds with

the purpose of diversifying their portfolio across asset classes and geographical regions.

Relatedly, the share of hedge funds is very close to 0% outside the top 1% of households

but reaches 8% among the top 0.1%.18

Overall, while most of the population, including within the top decile of the wealth

distribution, relies on index-like mutual funds to obtain a diversified return on their risky

portfolio, households at the very top use far more detailed investment products, as they

directly own many individual stocks and invest in complex funds when they choose to

delegate money management to an intermediary. In the next section, we examine whether

this translates into a higher level of diversification, more compensated risk, or better risk-

adjusted performance.

18While most individuals owning hedge funds are very wealthy, this asset class never corresponds to more

than 1% of a household’s financial savings, even for the wealthiest households. This fact is not surprising:

the vast majority of investors in hedge funds are institutional even in the U.S. (Stulz 2007). At the same

time, investor demand for hedge funds has grown since 2000 so hedge funds may now have a slightly higher

weight in individual portfolios.
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3.2. Exposure to the Domestic Stock Market

How do mean returns correlate with wealth? A simple approach to this question would

consist of taking the average of the annual return earned by each group. The problem is

that the time series of stock returns has a very large standard deviation and, as a result, the

sample average takes a long time to converge to the population mean. Given that we only

have eight years of holdings data, the average return approach is de facto unfeasible and we

need to rely instead on an asset pricing model, as in Calvet, Campbell, and Sodini (2007).

The data allow us to measure each security’s exposure to systematic and idiosyncratic risk,

as we now explain.

We use as a starting point the simplest existing model, the domestic CAPM. The return

on the market portfolio is proxied by the SIX return index (SIXRX), which tracks the value

of all the shares listed on the Stockholm Stock Exchange. The risk-free rate is proxied by

the monthly average yield on the one-month Swedish Treasury bill. The market factor

 is the market return minus the risk-free rate in month . We index stocks and funds

by  ∈ {1     } For each asset , we estimate the local CAPM:

 =  +  + 

where  denotes the excess return of asset  in month  and  is a residual uncorrelated

to the market factor.19 The market beta of a household portfolio at time  is the weighted

average of individual asset betas:

 =
X

=1



where  denotes the weight of asset  in household ’s portfolio at time . This definition

applies to all the portfolios used in the paper, including the complete, risky, stock, and

fund portfolios.20 The historic alpha of a portfolio, , is similarly defined.

19Excess returns on individual assets are winsorized at the 1% level before each estimation.
20The estimation methodology takes advantage of (i) the detailed yearly data available for household

portfolios, which permit the calculation of , and (ii) the long monthly series available for individual
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In Table V, we regress the market beta of a household’s financial portfolio on a set of

indicator variables for the household’s rank in the distribution of net wealth. The analysis is

conducted for (1) the risky portfolio, (2) the stock portfolio, and (3) the fund portfolio. The

estimation is based on stock and fund participants in the 40th percentile of the distribution

of net wealth.21

The market beta of the risky portfolio substantially increases as households climb the

net wealth ladder. While the median household has a market beta close to 0.74, it reaches

0.81 for the top 10%, 0.86 for the top 1%, and 0.87 for the top 0.1%. This means that

the amount of compensated risk-taking taken by richer households is substantially under-

estimated if one only looks at the share of risky assets in the complete portfolio. Consider

for example the case in which all households invest their risky portfolio in the Swedish

market portfolio. The pattern of risky shares with respect to wealth that we observe in

the data then involves that households in the top 1% earn a risk premium that is about

2.4 times larger than for the median household. If instead we take into account the fact

that household exposures to market risk increase with wealth, the market risk premium is

instead 2.9 times larger for the top 1% compared to the median.

The market beta of the stock portfolio mildly declines with wealth, while the market

beta of the fund portfolio remains almost constant. However, fund portfolios are on average

much less exposed to market risk than stock portfolios. It is therefore by moving their

portfolio away from funds toward directly-held stocks that rich household achieve high

loadings on market risk.

3.3. Exposure to International Fama-French Factors

One of the main results in asset pricing in the last few decades is that investors may earn

predictable premia by correlating their portfolio with a broad set of factors beyond the

market risk. Various explanations, risk-based or behavioral, have been given for why these

assets, which permit the precise estimation of .
21We choose to exclude poorer households because their stock market participation rate is small (below

50%) and the risky share of their portfolio negligible (less than 15%), so there is a large selection bias

involved in estimation conditional on participation. In addition, households in the bottom 40% hold a

negligible share of national wealth.
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investing styles lead to predictable premia. Either way, richer households are likely to

engage more in these investment strategies because they are less risk-averse, they stand to

gain more from investing rationally and they can more easily delegate the management of

their portfolio to skilled intermediaries in order to identify these high-return factors and

load their risky portfolio onto them.

We test the validity of this claim on a multifactor model with local and global market

factors, as in Hou, Karolyi, and Kho (2011).22 For every asset , we estimate:

 =  +   +  _ +  _

+ _ +   + 

where _ is the global market factor, _ the global value factor, _

the global size factor,  is the exchange rate factor, and  is a residual uncorrelated

to the factors. The exchange rate factor consists of monthly returns on the carry trade

in which the investor is long the U.S. Treasury bill and short its Swedish equivalent. The

three international factors are obtained from the AQR data library.

The market beta and size of stocks are readily available to investors. The value load-

ing is tightly related to characteristics that can be easily observed by investors, such as

the price-to-earnings (P/E) ratio or the dividend yield, as Betermier, Calvet, and Sodini

(2015) show. These facts give credence to the view that sophisticated retail investors can

distinguish between high beta and low beta stocks, between value and growth stocks, or

between small and large stocks, and may therefore have a sense of the risk and return

trade-offs involved with their equity investments.

In Table VI, we regress a household’s portfolio loadings on its wealth rank. There are

significant differences in exposure to value and size factors: the top 1% of households have

both their value and size loadings equal to 0, as compared to -0.10 and -0.14 for the median

household. The difference in mean returns between rich and poor households is amplified

22We do not consider the momentum factor because earlier work shows that it is not priced in Sweden

(Betermier Calvet and Sodini 2015; Rouwenhorst 1998).

19



by style investing.

It is important to investigate how operationally rich households manage to load their

risky portfolios on the factors. In the Internet Appendix, we regress the Fama-French

loadings of the stock and fund portfolios on wealth ranks. Over the 2000 to 2007 period,

none of the mutual funds offered in Sweden were advertising themselves as “value” oriented,

yet some of them depicted themselves as small-cap funds. We verify that richer households

do not expose themselves via mutual funds to the value risk but only to the small-cap

risk. Incidentally, this result also partly explains why richer households move away from

funds into direct stock ownership. As households get richer, they are more willing to

expose themselves to additional classes of compensated equity risks but, since many of

these exposures are not offered by existing mutual funds, those households need to manage

stocks by themselves in order to reach their desired investment style.

3.4. Mean Return

How does this active search for premia among the wealthiest households translate into

excess returns? In Table VII, we report estimates of the additional mean return implied by

the compensated factors sought by richer households. Columns 1 and 2 apply the CAPM

and the international Fama and French model to the complete portfolio, while columns 3

and 4 apply these models to the risky portfolio.23

The average return on financial wealth increases rapidly with the net wealth rank. The

median household earns an excess return of 1.58% per year. By contrast, a household in

the top percentile earns an additional 3% (CAPM) to 3.5% (International Fama French)

per year compared to the median household. Because richer households load more heavily

on all risk factors, the average return is higher under the multifactor model.

These large differences are primarily driven by the increase in the risky share as house-

holds get richer. However, columns 3 and 4 of Table VII show that differences in risky

portfolio returns are also substantial. Under the CAPM, households in the top percentile

earn an extra 1% per year on average on their risky portfolios compared to the median

23The historical equity premia we use in this sub-section are all available in the appendix.
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household. The extra return earned by the top percentile reaches 1.6% under the Inter-

national Fama and French model. This means that due to differences in equity returns

depending on wealth, the difference in returns on financial assets between rich and poor

households is higher by as much as 50% with respect to what would be implied by the

observed differences in risky shares and homogeneous risky portfolios.

3.5. Return Risk and Diversification

Wealthy households earn higher mean returns by selecting portfolios that load on com-

pensated factors. Does this come at the expense of higher portfolio risk? Not necessarily,

since richer households may at the same time be better able to reduce their exposure to

idiosyncratic risk. This is why it is crucial to determine how wealth affects the variance of

household returns.

We compute the variance of the financial wealth return as in Calvet, Campbell, and

Sodini (2007). For every asset , we compute the return variance, 2 , by using all the

monthly data available between 1983 and 2009. Similarly, for every  and , we estimate

the return covariance,  , using the entire monthly data available over the same period.

The total variance of the risky portfolio held by household  is then given by

2 =
X


2
2
 + 2

X


 

where  is the share of asset  in household ’s portfolio. It is also insightful to compute

the Sharpe ratio, that is the ratio of the mean to the standard deviation of household

portfolio excess returns. We compute the mean return using our most exhaustive asset

pricing model, the international Fama-French model.

In Table VIII, we regress the standard deviation of the complete portfolio return (col-

umn 1) and the Sharpe ratio of the risky, stock, and fund portfolios (column 2 to 4) on

net wealth rank dummies. The standard deviation of the complete portfolio grows quickly

with household wealth, ranging between 12% per year for the median household to 26%

for households in the top 0.01%.
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The Sharpe ratio of the risky portfolio, which coincides with the Sharpe ratio of the

complete portfolio, varies only slightly with wealth. The Sharpe ratio goes from 0.32 for

the median household to 0.37 for household in the top 2.5%-1%, and then declines to 0.35

for households in the top 1%. The increase of the Sharpe ratio with wealth might have two

separate causes. First, richer households load their portfolio on value factors, which have

a particularly high Sharpe ratio (0.58 for the global value portfolio from 1983 to 2016),

possibly at the expense of a higher exposure to recession risk. Second, richer households

may diversify better and reduce the standard deviation of their portfolios while keeping

their mean return constant. This is what we test in the rest of this section. Decomposing

the total variance of household portfolios into systematic and idiosyncratic risk requires

an asset pricing model, so as to understand to which extent household portfolios load onto

systematic risk. We choose to treat as systematic risks all exposures to local and global

Fama-French factors.

In Table IX, we regress the standard deviation and the variance share of idiosyncratic

portfolio returns on dummies for different brackets of the wealth distribution. Like system-

atic risk, the standard deviation of idiosyncratic risk increases rapidly with wealth for the

complete portfolio (column 1). Furthermore, as column 2 shows, the share of idiosyncratic

risk in the total risk of the risky portfolio decreases mildly from 27.2% for the median

household to 24.8% for the top 5%-2.5%. The idiosyncratic share increases rapidly in the

highest brackets, reaching 37.7% for the top 0.01%. Overall, these patterns suggest a weak

and nonmonotonic relationship between wealth and idiosyncratic portfolio risk.

3.5.1. The Origins of Underdiversification Among the Wealthy

The large idiosyncratic risk of households at the very top has a number of possible sources:

(i) a willingness to enjoy private benefits of concentrated ownership, (ii) stock-picking

behavior, (iii) the stock-based compensation of top management, or (iv) exposure to other

systematic risk factors.

In Table IX, column 3, we test hypothesis (i) by removing direct stock holdings that

represent more than 5% the votes at the general assembly. The idiosyncratic share is now
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lower, especially for the richest households, but not by much: among the top 0.01% house-

holds, the idiosyncratic share of the risky portfolio goes from 37.7% to 37.4%. Therefore

the tendency to seek control over firms is not the unique and probably not even the primary

reason for the fact that rich households do not substantially increase the diversification of

their portfolios.

In Table IX, columns 4 to 5, we investigate the idiosyncratic share of the stock portfolio

across wealth quantiles. Stock holdings are in general much less diversified than fund

holdings: for the median household, the idiosyncratic share is 55% for the stock portfolio

and 20% for the fund portfolio. Interestingly, the idiosyncratic share decreases rapidly with

wealth, from 55% for the median household to 41% for the top 0.1%-0.01%, and goes up

very slightly at the very top. These results show that stock-picking can only be a secondary

cause of the tendency of the wealthy to directly hold stocks.

In Table IX, column 6, we consider the idiosyncratic share of the fund portfolio. Mutual

funds manage portfolios that are an order of magnitude bigger than the stock portfolio of

any household, including among the very rich. As a result, they are hard to beat in terms

of diversification. For the median household, the idiosyncratic share of the fund portfolio

is 20%, which is lower than the idiosyncratic share that the richest households achieve

in their stock holdings. The idiosyncratic share of the fund portfolio is approximately

constant across other quantiles. Therefore, by moving away from funds into stocks, richer

households naturally expose themselves to more idiosyncratic risk.

3.6. Risk-Adjusted Performance

Very wealthy investors earn greater mean returns through greater exposure to priced fac-

tors. This does not have to be the unique way in which richer households earn higher

returns: besides having a greater portfolio beta, they may also earn a greater alpha, i.e.

obtain higher returns even after greater exposure to risk factors is taken into account.
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3.6.1. Stock Portfolio

To make sure we do not mistake alpha for risk-taking, we use our most complete asset

pricing model, the international Fama-French model, to account for risk exposures. In

contrast to earlier sections, we focus on the realized monthly returns  earned by each

household. Since we observe holdings only at year-end, we need to assume that households

choose a buy-and-hold strategy over the next 6 or 12 months. This imputation method

may underestimate portfolio performance since expert stock-pickers would likely trade at

higher frequencies. In order to understand the size of this bias, we vary the length of the

holding period.

Once we have computed household realized returns, we need to adjust for differences

in exposure to systematic risks. With this aim in mind, we retrieve for each household

and year the loadings on these compensated risks (the “betas”) that we have analyzed at

length in the previous sub-sections. Using the vector of estimated household-specific betas

 together with the corresponding vector of factor returns  realized in the year after

household holdings are observed, we construct an expected monthly return ∗ = 0

for every household  We obtain the household monthly alpha by simply subtracting the

expected return from the realized return:

 =  −∗ =  − 

Finally, we report differences in performance by we weighing the alpha realized on the stock

portfolio by the share of directly-held stocks in the risky portfolio or the entire financial

portfolio of the household. This scheme guarantees that households owning very few stocks

do not carry too much weight in the estimation, which helps us achieve higher statistical

efficiency (Seasholes and Zhu, 2010). It also provides results that are directly comparable

to the expected returns discussed in earlier Sections.

In Table X, we investigate how household portfolio alphas vary with net wealth rank.

Households are ranked at the end of year  and the alpha is computed over the first 6 or 12

months of year + 1. We weigh stocks by theirs weights in the stock portfolio in columns
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1 and 2, their weights in the risky portfolio in columns 3 and 4, and their weights in the

complete portfolio in columns 5 and 6. It is important to mention how we account for the

non-random structure of noise in household realized returns. These are subject to common

macro shocks that may not be fully accounted for using adjustments for market risk; this

justifies a clustering of standard errors along the time dimension (in our case, by calendar

month). Unsurprisingly, because they are derived from realized returns, household monthly

alphas are very noisy. In all regressions, no wealth group earns an alpha that is significant

from zero over any holding period. We take these results with a note of caution given the

large standard errors.

3.6.2. Fund Portfolio

While they do not appear to have stock-picking abilities that would contribute signifi-

cantly to investment returns, richer households might still be better at selecting the best-

performing mutual funds. One way to approach this would be to replicate the methodology

we use for stocks, which is to measure risk-adjusted realized returns. Given the data at

hand, this procedure yields very imprecise results, as we just saw for our analysis of stock

holdings. In addition, stock-picking and fund-picking are fundamentally different activities:

in the former case, stock markets are very efficient and making an alpha requires obtaining

timely private information on companies; in the latter case, flows into mutual funds may

not respond as quickly to information about fund quality, so that one can probably make

substantial alpha by identifying the skill of fund managers. It is therefore more efficient to

follow the methodology proposed by Fama and French (2010). To identify fund ability, we

measure the skill (i.e. the alpha) of each mutual fund over the longest time series available,

which is typically longer than the maximum of 9 years we can use for households; we then

investigate whether rich households select funds with a higher alpha.

In Table XI, we investigate how historical fund alphas vary across net wealth brackets.

Household alphas are computed using the International Fama-French model. We measure

fund fees and can therefore compute gross and net fund alphas. Just as for our measurement

of stock alphas, we obtain the household’s fund alpha by weighing the alpha of each fund
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with its share in the household’s fund portfolio (columns 1 and 2), risky portfolio (columns

3 and 4), and complete portfolio (columns 5 and 6).

The risk-adjusted net performance is negative for all wealth groups. The top 1% earn

an alpha higher than the median by 58 basis points per year, while the top 0.1% outperform

the median by 69 basis points. This higher performance by the richest households does

not come from selecting funds with lower fees: the difference in alpha between the top 1%

of the population and the rest is virtually unchanged when we consider either gross or net

performance. This suggests either that richer households know how to recognize skilled

funds or that they focus on funds loading on risk factors we do not capture very well (for

example, fixed income funds or hedge funds). However, it should be kept in mind that

the richest households only invest a small share of their financial portfolio in funds. As

a result, the actual effect of their fund-picking ability on returns for the entire portfolio

is second-order relative to the effect of higher risk premia: columns 3 to 6 display alphas

weighted by the share of funds in the financial portfolio and one can see that the top 0.01%

get an additional 6 basis points a year on their total return from their ability to pick funds.

3.7. Possible Impact of Tax Evasion

Sweden is a small open economy with substantial capital taxes in our period of study:

capital income taxes at flat rates, a progressive inheritance tax until 2004 and a progressive

wealth tax until 2007. While substantial evasion of financial wealth within Swedish territory

is extremely unlikely given the existence of financial holding registries, it is possible that

there is some transfer of financial wealth abroad by Swedish residents taking place for tax

reasons. This foreign wealth most likely belongs to the richest parts of the population.

Roine and Waldenström (2009) use imbalances in the Swedish balance of payments to

determine the amount of Swedish wealth hidden abroad. They estimate that accounting

for this foreign wealth, and assuming it all goes to the top 1%, leads to a top 1% wealth

share as high as 29% on average for the period 2000-2006, which is substantially higher

than the wealth share we measure in our data (e.g., 25.7% on average). For our purposes,

the question this level of evasion poses is whether and how observing the entire wealth of
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Swedish residents would affect our main findings.

An obvious consequence is that absolute levels of wealth are underestimated, by a

possibly significant amount at the top. However, we mostly focus here on the impact of

household rank in the distribution of wealth. Therefore, our results remain unaffected as

long as the amounts of wealth held abroad and the amounts kept locally have a substantial

rank correlation, which is a reasonable assumption. If there is no such correlation, our

estimates are then simply biased toward zero and less significant economically than in

reality.

A more insidious impact of tax evasion is that we do not measure the entire basket of

financial assets held by the richest households. These hidden assets may have substantially

different risk and return characteristics relative to those we observe in the data. Zucman

(2013) provides aggregate data on the portfolio composition of tax haven accounts held

by foreigners (regardless of their nationality). He estimates that cash represents a small

share of these accounts (24%), mutual funds (including money-market, bond, and equity

funds) represent 37% of the total, while the remainder (39%) is comprised of directly-

held stocks and bonds.24 In our data, the top 1% hold 38% of their financial portfolios

(excluding derivatives and capital insurance accounts) in cash, 24% in mutual funds and

38% in directly-held stocks and bonds. These portfolio compositions are broadly similar

so it is unlikely that our results on portfolio risk and return among the wealthy Swedes are

significantly affected by cross-border tax evasion.

24Zucman (2013) distinguishes the proportions of directly-held stocks and bonds in his estimations, and

finds a significantly higher proportion of bondholding in offshore accounts around the world than in Sweden-

based holdings. One likely reason is that the risky bond market is much less developed in Sweden than in

either the U.S. (where the corporate and mortgage-backed bond markets are deep) or emerging economies

(where central government debt is a risky investment). This is why we choose to bundle together directly-

held equities and bonds for this comparison exercise.
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4. Real Estate

4.1. Asset Allocation

Figure 5 illustrates the composition of the real estate portfolio across net wealth brackets.

The share of residential real estate decreases monotonically with the net wealth. Up to

the 70th percentile, real estate owners allocate more than 90% to their own residences.

The proportion of residential housing then drops sharply to 62% for households in the top

1%-0.5% and less than half for the top 0.01%.

Rich Swedes own significantly more commercial real estate than rich U.S. households.

Commercial real estate represents 19% of the real estate portfolio for the top 1% in the

U.S.,25 compared to 29% for the top 1% in Sweden. This difference largely stems from

the weight of agricultural property in Sweden: 35% of the top 1% own some agricultural

property, most often in the form of forestry.26 Owning a forestry allows wealthy Swedes

to earn a risky yield by harvesting trees through specialized companies. From a portfolio

perspective, since commercial properties do not provide a hedge against housing costs, the

contribution of real estate to total portfolio risk is a steeply increasing function of net

wealth.

4.2. Pricing Model

The dataset allows us to classify real estate properties into 290 primary residence types, 130

vacation home types, 21 farmland types and one rental category, as the Appendix explains.

For each of these asset classes, we need to estimate an expected excess return. Since the net-

of-depreciation rental yield is notoriously hard to measure, we rely on Poterba (1984)’s user

cost of housing formula, which expresses that a household should be indifferent between

renting and owning. The precise expression is




=  +  − +1 +  (4.1)

25Source: U.S Survey of Consumer Finances (1998-2007).
26According to Swedish national accounts, timber tracts represented 53% of the value of all agricultural

properties between 1999 and 2007 (Waldenström, 2015).
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where  is the rent on a home in location  during year ,  is the price at the beginning

of year ,  is the risk-free rate,  is the annual rate of depreciation, +1 the expected

rate of growth of property prices during year ,  the risk premium required for taking one

unit of price risk, and  the volatility of real estate price growth in location .27

The expected excess return on real estate, E(), is given by:

E() =



−  + +1 − 

Plugging this definition into equation (4.1), one obtains that average excess return on real

estate is equal to the risk premium :

E() =  (4.2)

as in Cannon, Miller, and Pandher (2003). One can then further decompose the price

appreciation +1:

+1 = +1 +  (4.3)

This decomposes house price growth into a risk-adjusted performance +1 and a compen-

sation for risk. Together with equation (4.1), equation (4.3) implies that any risk-adjusted

price increase leads to an offsetting decline in rental yields as investors choose to rent less

often in anticipation of a risk-adjusted growth in house prices. What is therefore left of

the excess return on real estate is the compensation for risk.

Using data on real estate price growth across geographic areas, one can measure  by

estimating a cross-sectional version of equation (4.3), and then infer from (4.2) a location-

specific excess return on real estate. Measuring price volatility  is therefore crucial for two

reasons: this will obviously be essential in building an estimate of the volatility of the real

estate portfolio but it turns out to also be the main input for the estimation of mean excess

returns on the real estate portfolio. At an annual frequency, the volatility of real estate

27Our version of the user cost formula disregards the impact of taxes. This is because property taxes and

mortgage interest deductions were both important in Sweden in the early 2000s and they would counteract

each other if they were to be included in the user cost of housing formula.
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price indices tends to be very low in comparison with mean annual returns. This leads to

the conclusion that real estate properties have a much higher Sharpe ratio than equities,

which is misleading because, contrary to equities, real estate returns are very positively

autocorrelated and at the same time the holding horizon for real estate is typically longer

than a year. We propose a simple correction which consists in measuring the volatility

of  -year moving average returns divided by the square root of  . In the absence of

autocorrelation, this volatility measure is the same as the annual volatility. However, once

returns become positively autocorrelated our volatility measure is significantly bigger. In

Sweden, there is substantial autocorrelation in returns over a horizon of three years; this

is why we choose to measure volatility using three-year moving averages.28 We can then

estimate equation (4.3) for each of the 440 real estate asset classes.

In the Internet Appendix, we show that this simple equation fits the data particularly

well in Sweden: mean annual returns are strongly positively associated with price volatility.

This could simply be due to the fact that real estate classes with high total volatility also

have a higher covariance with nationwide housing indices. However, we also show that the

volatility of residuals from a housing beta model (based on a national housing benchmark)

predicts higher returns, implying that idiosyncratic volatility is also priced. We conclude

that equation (4.3) is a good approximation of the risk premium required by real estate

investors in Sweden.

4.3. Risk and Return

In Table XII, we investigate how the risk and return characteristics of the real estate port-

folio vary with household net worth. The return on the real estate wealth is 5.15% per year

for the median household, reaches 5.55% for households the top 1%-0.5%, and stays approx-

imately flat in higher brackets. The variation in mean return is rather moderate compared

to the variation in the mean return on financial wealth across wealth groups. Volatility

follows a similar patterns, increasing from 11.1% per year for the median household to

about 12% in top brackets.

28Results do not differ much if one picks instead two-year or four-year averages.
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The share of idiosyncratic risk decreases with net wealth, from 44% for the median

household to 32% for the households in the top 0.01%. Richer households own more proper-

ties, which naturally decreases their exposure to idiosyncratic risk. Like the mean and stan-

dard deviation of real estate returns, the Sharpe ratio is approximately constant. Across

wealth brackets, the main difference is the level of diversification, as captured by the idio-

syncratic share. The risk and return characteristics of the real estate portfolio are otherwise

quite homogeneous across wealth groups.

5. Private Equity

5.1. Pricing Model

Besides valuation challenges, the absence of a market price makes it difficult to measure the

risk and return of owning unlisted shares. First, capital gains returns cannot be measured

on an annual basis due to the lack of trades. When there are trades, these are likely to be

very endogenous to the share price, which may often lead to inflated returns. Meanwhile,

capital losses in such firms are often only revealed by bankruptcies, which are events rare

enough that monetary returns on private equity may appear safe and high for a very long

time before extreme losses show up.

Second, private companies tend to be entrepreneurial companies in which owners also

work as managers. In such cases, the remunerations of capital and managerial labor are

not distinguishable. Depending on what is most tax-efficient, entrepreneurs may pay them-

selves mostly through dividends or through wage payments; in the former case, the dividend

yield is overestimated (in the sense that it partly reflects labor efforts not capital returns)

and it is underestimated in the latter case. In the United States, capital income from

unlisted firms falls under the same progressive schedule as labor income, and Moskowitz

and Vissing-Jørgensen (2002) estimate that returns on private equity decline by 4 per-

centage points a year once the owners’ remuneration for work in their firm is deducted.

Because Nordic countries have a flat tax on capital income, there is a very strong incentive

to compensate labor via dividend payments. An overwhelming body of empirical evidence
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confirms that such income shifting behavior is widespread among entrepreneurs.29 We

therefore expect the gap between returns measured using taxable capital income flows and

“pure” returns on capital invested to be even larger in this region of the world.

To bypass this problem, we select for every private firm the same comparable listed

firms we use for share valuation, and measure their average exposure to the Swedish market

index, total standard deviation and idiosyncratic standard deviation. The mean return on

shares of a private firm is then equal to the average beta exposure of comparable listed

firms times the mean return on the Swedish market index.30

5.2. Risk and Return

In Table XIII, we investigate how the risk and return characteristics of the private equity

portfolio vary with household net worth. The mean return on private equity is 7.22% per

year for the median household and goes down slightly with wealth, reaching 6.55% for

households in the top 0.01%. The variation in mean return is rather moderate compared

to the variation in the mean return on financial wealth across wealth groups. Volatility

follows a similar patterns, decreasing from 44.5% per year for the median household to

about 39% in top brackets.

The share of idiosyncratic risk decreases with net wealth, from 78% for the median

household to 67% for the households in the top 0.01%. This is likely due to richer households

often using private companies as investment vehicles. Better diversification at the top is

associated with a higher Sharpe ratio. As column 4 shows, the Sharpe ratio increases from

0.167 for the median household to 0.200 for the top 0.01%. We note that the Sharpe ratio

29See Alstadsæter (2007) for Norway, Alstadsæter and Jacob (2015) for Sweden, and Pirtillä and Selin

(2011) for Finland.
30 In doing so, we make two important assumptions. First, private firms should expose themselves to

market risk just as much as their listed equivalents. Second, entrepreneurial firms should not exhibit

substantial and systematic risk-adjusted performance once the remuneration for their managerial labor is

deducted. In their study of private equity returns in the US, Moskowitz and Vissing-Jorgensen (2002)

confirm the validity of these assumptions: private equity return indices have a beta of one with respect to

public equity indices, and individual private equity returns do not exhibit any average over-performance

relative to investments in public equity. In the Internet Appendix, we replicate this exercise using Swedish

data and we can confirm that (i) dividend yields follow a very similar time series pattern across listed and

private firms (ii) accounting returns on equity are of similar magnitude across the two equity groups.
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is generally lower for private equity than for financial or real estate wealth. Across wealth

brackets, the main difference is the level of diversification, as captured by the idiosyncratic

share and the Sharpe ratio. The risk and return characteristics of the private equity portfolio

are otherwise quite homogeneous across wealth groups.

6. Risk Exposures and Wealth Inequality

We have documented in great detail the differences in portfolio risks and returns between

rich and poor households. How can these structural differences account for the level and

the evolution of wealth inequality? This is the question we ask in this section.

6.1. Heterogeneity in Returns and Inequality

Intuitively, if richer households earn higher returns than the poor, the gap between rich and

poor should widen. Going from this intuition to a quantified impact of portfolio strategies

on wealth inequality requires the use of a model of wealth concentration. For this purpose,

there is a large class of models available in the existing literature. Its main focus so far has

been on the importance of household savings behavior in accounting for the steady-state

level of wealth concentration. However, calibrations of these models typically fail to account

for the large share of wealth held by the very top of the distribution. To realistically account

for the share of wealth held at the top, attention was recently given to the heterogeneity in

returns to capital. Benhabib, Bisin, and Zhu (2011) show that such heterogeneity is critical

in explaining wealth concentration at the top of the distribution. Yet, from a household

finance point of view, the model they use is very crude: the investment technology is similar

for all households and yields the same mean return with the same amount of idiosyncratic

risk; there is also no attention given to differences in exposure to systematic risks.

In a recent paper, Campbell (2015) proposes a parsimonious model of the dynamics

of wealth concentration that allows for significant diversity in investment strategies. He

shows that on average over time and in the absence of savings, the evolution of the variance
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of wealth is governed by the following law of motion:

E[ ∗(+1)−  ∗()] = E[ ∗(E+1)] + E[ ∗(̃+1)]

+2E[∗(E+1; )]

where  is the logarithm of financial wealth held by household  at the beginning of

year , E+1 is the annual log return expected by household  at the beginning of year

, and ̃+1 is the difference between the annual log return realized by household  at

the end of year  and the log return it expected at the beginning of the year.31 Those

are three parameters we can estimate in our data. Since we only measure returns earned

on financial holdings, we restrict ourselves to the analysis of the dynamics of inequality in

financial wealth, including riskless assets.32 The sample comprises all Swedish households

with positive financial wealth. We assume that the mean returns of household portfolios

are entirely driven by exposures to priced factors and that all household portfolio alphas

are equal to zero. Just as in our above analysis of the relationship between wealth rank and

expected returns, we verify the robustness of our results by using both the local CAPM

and the international Fama-French model. Premia are historical annual returns for each

of these factors during the period 1983 to 2016. To compute realized returns, we assume

that households choose their holdings on December 31st and remain passive over the next

12 months. In order to keep track of the impact of capital income taxes, we report these

return moments using both pre-tax and post-tax returns on financial wealth. This is easy

in the context of Sweden, because the government levies a flat tax on capital income, at

the same rate for dividends and net realized capital gains. Its level is substantial (30%),

so we may expect a significant impact of income taxes on our estimates.

In Table XIV, we report empirical estimates of the variance decomposition. Between

2000 and 2007, the variance in the logarithm of financial wealth increased on average

by 0.0365 every year. The sum of the three pre-tax return terms in the above equation

31All moments in that equation should be interpreted as cross-sectional moments.
32Because we do not observe returns on directly-held bonds, derivatives and capital insurance accounts,

we exclude these holdings in the computation of financial wealth.
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equals about 0.059. This means that heterogeneity in returns is an essential driver of the

reinforcement of inequality in financial wealth. This effect is substantially, albeit far from

fully, offset by capital income taxes: the sum of the return terms goes from 0.059 pre-tax

to 0.037 post-tax. This last estimate is very close to the actual increase in inequality

observed in Sweden between 2000 and 2007. This means that in comparison with the

impact of returns, other potential drivers of inequality, such as heterogeneity in financial

saving rates, are residual.

This large contribution of investment returns to inequality does not come from the di-

versity in investment strategies per se (the first term of the equation), which represents less

than 1% of the overall effect of pre-tax returns. However, as we have shown in the previous

sub-sections, it turns out that those investment strategies that deliver the highest mean

returns are systematically chosen by richer households, as suggested by Piketty (2014),

and this (i.e., the third term of the equation) alone contributes to about three-fourths of

the impact of return heterogeneity on inequality. The impact of randomness in returns,

the second term of the equation, which has been emphasized by Benhabib, Bisin, and Zhu

(2011), is another important contributor to inequality albeit an order of magnitude lower

than the wealth-return gradient (about 25% of the total effect of returns on inequality).

Campbell (2015) estimates his own equation using Indian data and finds similar orders

of magnitude for the impact of returns on inequality but with a much higher contribution

of randomness in returns. One reason for this gap may be that Indian households have

virtually no access to mutual funds, which makes it harder for them to diversify their

portfolio and boosts the variance of unexpected returns across households. Another likely

reason for the discrepancy is that Campbell (2015) only considers returns to stock wealth,

so there is no role in his estimates for the impact of wealth on risk-taking, which is in

Sweden the main mechanism through which wealthier households obtain higher returns.
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6.2. What Role for Higher-Order Moments of the Joint Distribution of Wealth

and Returns?

The variance decomposition suggested by Campbell (2015) is only a first theoretical step

because his is a model of the dynamics of inequality rather than of its steady-state level.

It also limits itself to understanding the variance of wealth, which means there is no long-

term role for higher-order moments of returns and wealth. This prevents the model from

accounting for the fat tail on the right end of the wealth distribution and its evolution.

The state-of-the-art model of wealth concentration by Benhabib, Bisin, and Zhu (2011)

also assumes away the potential impact of higher-order moments since it assumes that the

variance in idiosyncratic returns is unrelated to initial wealth. This has spurred a criticism

of that model from Acemoglu and Johnson (2015); they argue that if richer people are better

diversified then the contribution of random investment returns to wealth inequality at the

top should be muted relative to the calibrations of Benhabib, Bisin, and Zhu (2011). Our

own evidence shows that idiosyncratic volatility is indeed highly correlated with wealth,

albeit not negatively, as predicted by Acemoglu and Johnson (2015), but positively. This

suggests that a richer model linking portfolio strategies to inequality would lead to a fatter,

not thinner, right-tail of the distribution than what Benhabib, Bisin, and Zhu (2011) and

Campbell (2015) predict.

7. Conclusion

One of the aims of taxation is to correct disparities in living standards and, to the extent

that wealth inequality contributes to welfare inequality, this motivates substantial taxes

on capital. It is well known in taxation theory that such taxes may imply substantial

distortions in household saving decisions.33 Yet, it turns out that a large part of capital

formation at the top of the distribution comes from differences in portfolio returns between

rich and poor. This means the important parameter to pin down the welfare implications of

capital taxation is whether this return differential reflects efforts made by rich households

33Under certain assumptions, these distortions may lead even an inequality-minded central planner to

set tax rates on capital to zero.
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or not. Higher returns among richer households may indeed be a fair reward for a higher

tolerance to risk or they may compensate the costly acquisition of private information.

Alternatively, this premium may reward privileged access to information, the financial

ability to invest in markets with substantial entry barriers or a greater awareness to the

benefits of risky investments. In other words, richer households may earn high returns

because they put up additional effort and, in doing so, contribute to the quality of capital

markets; or they may just be the idle beneficiaries of inefficient capital markets. Capital

taxation probably entails a higher efficiency cost in the former than in the latter case. It is

therefore essential to take stock of the evidence at our disposal and assess which hypothesis

for the wealth-return gradient we observe is the most plausible. Our results point to a

large and robust role for the willingness of rich investors to take compensated risks while,

comparatively, the differences in risk-adjusted portfolio performance are significant but

small. This means that the stock-picking behavior of households (be it due to luck or effort)

is likely a second-order driver of the wealth premium relative to the impact of differences

in risk loadings. The important question then becomes whether this risk compensation

is fair or not: do poor households load their portfolio on market risk as much as they

should? is the equity premium really a fair remuneration of risk tolerance? These are old,

but not settled yet, questions in asset pricing. We hope that by linking this literature to

the economics of wealth inequality our work provides a new impetus to research on these

questions.
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