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• Newmeasures of asset class diversification within the SCF are proposed.
• Measures incorporate the number and concentration of asset classes held.
• Testing illustrates improved interpretations associated with these measures.
• These measures provide a better understanding of household investment decisions.
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a b s t r a c t

Using the 2010 and 2013 Survey of Consumer Finances, we propose two new measures of asset class
diversification that account for two main dimensions; the number of asset classes held and the degree of
concentration of wealth in each asset class.
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1. Introduction

In exploring household investment decisions, previous litera-
ture has evaluated how households’ make decisions to allocate
their wealth between asset classes. The life-cycle hypothesis (LCH)
provides a theoretical framework for understanding households’
portfolio allocation decisions, indicating that households will need
increasingly diversified portfolios as they age and gainwealth (e.g.,
Cocco et al., 2005). Consistent with the theory, previous empiri-
cal literature provides evidence that older and wealthier investors
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hold relativelymore diversified portfolios (Goetzmann and Kumar,
2008). In evaluating asset class diversification, themost commonly
used measure has been a simple count of the number of asset
classes held (Kramer, 2012; Marsden et al., 2011; Zick and Mayer,
2013). However, an asset class count has limitations, as it fails to
account for the concentration of portfoliowealthwithin each class.
For example, a household that holds 90% of its financial assets in
equities and only 10% in fixed income securities would be consid-
ered equivalent to a household that split its wealth equally be-
tween the two. Given this limitation, this study introduces new
measures that combine two important dimensions of diversifica-
tion; the number of assets classes held and the concentration of
the household’s portfolio in each asset class. By comparing results
frommultivariate analyses based on simple measures used in pre-
vious literature and the measure developed in this study, we aim
to show the benefits of the increased sophistication of these mea-
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Table 1
Categorization of asset class.

Asset class Financial instrument

Broad asset class

Cash-equivalent Checking accounts, savings accounts, money market deposit accounts, money market mutual funds, call accounts, certificate of
deposits (CDs), cash n.e.c.

Equities Directly-held stock, stock mutual funds, stocks in IRAs/Keoghs, in other managed asset with equity interest (annuities, trusts,
MIAs), in thrift-type retirement accounts, in savings accounts classified as 529 or other accounts, non-public stock

Fixed income securities Bond mutual funds, savings bonds, directly-held bonds, bonds in IRAs/Keoghs, in other managed asset (annuities, trusts, MIAs), in
thrift-type retirement accounts, in savings accounts classified as 529 or other accounts

Other investments Other mutual funds (hedge funds, REITs), oil/gas/mineral investment, other financial assets
Other claims Loans from the household to someone else, future proceeds, royalties, futures, deferred compensation, cash value of whole life

insurance

Detailed asset class

Cash-equivalent Checking accounts, savings accounts, money market deposit accounts, money market mutual funds, call accounts, certificate of
deposits (CDs), cash n.e.c.

Equities Directly-held stock, stock mutual funds, stocks in IRAs/Keoghs, in other managed asset with equity interest (annuities, trusts,
MIAs), in thrift-type retirement accounts, in savings accounts classified as 529 or other accounts, non-public stock

Government fixed income Tax-free bond mutual funds, government bond mutual funds, tax-exempt bonds, US government and government agency bonds
and bills

Credit-risk fixed income Other bond mutual funds, mortgage-backed bonds, corporate and foreign bonds, savings bonds, bonds in IRAs/Keoghs, in other
managed asset (annuities, trusts, MIAs), in thrift-type retirement accounts, in savings accounts classified as 529 or other accounts

Alternative investments Other mutual funds (hedge funds, REITs), futures, oil/gas/mineral investment
Other investments Directly-held other financial assets, other financial assets in IRAs/Keoghs, in other managed asset (annuities, trusts, MIAs), in

thrift-type retirement accounts, in savings accounts classified as 529 or other accounts
Other claims Loans from the household to someone else, future proceeds, royalties, futures, deferred compensation, cash value of whole life

insurance
sures. Importantly, our measures are developed based on publicly
available information contained within the Survey of Consumer
Finances (SCF). Given the prominence of the SCF in household fi-
nance research, the development of thesemeasures provide oppor-
tunity for significant improvement in the quality of research done
in the area.

2. Method

2.1. Measurement of asset class diversification

Our measures of a household’s diversification between asset
classes for each household are calculated by using the following
equation:

Diversifcation = 1 −

N
i


Dollars in Asset i

Total dollars in financial asset

2

(1)

where i denotes asset classes. We construct and evaluate
asset class diversification in two ways: broad asset classes and
detailed asset classes. Our broad measure is based off five broad
financial asset classes, specifically cash-equivalent, equities, fixed
income securities, other investment assets, and other claims.
The detailed measure categorizes assets into more specific asset
classes based on level and type of risk. Specific asset classes in
this measure include cash-equivalent, equities, government fixed
income securities, credit-risk fixed income securities, alternative
investment, other investment assets, and other claims (see
Table 1). Following the equation above, if households invest
all entire portfolios in equities, the value of the asset class
diversification measure is equal to zero. However, as assets are
spread between different classes, both in number of assets and
percentage of wealth, the value increases.

2.2. Data

This study used a pooled cross-sectional dataset from the
2010 and 2013 Survey of Consumer Finances (SCF) sponsored by
the Federal Reserve Board. The SCF dataset has been collected
triennially since 1983, and collects detailed information about
Table 2
Descriptive analyses of different measures of diversification, 2010 and 2013 SCF.

Number of asset classes Diversification I Diversification II

Meana 2.0902 0.3251 0.3264
(SD) (1.1702) (0.3018) (0.3027)

25% 1 0 0
50% 3 0.3927 0.3974
75% 3 0.5561 0.5653
a Sample weighted.

a household’s financial status. In addition, the SCF provides
various household demographic and attitudinal characteristics.
Our analytic sample includes households with financial assets in
the 2010 and 2013 survey (N = 11, 715). For the multivariate
analyses, the repeated-imputation inference (RII) technique is used
to adjust for the fact that the SCF creates five replicates of each
household to deal with missing values (Montalto and Sung, 1996).

3. Results

We present descriptive statistics of the measures of asset class
diversification in Table 2. Column (1) presents results based on
the simple count of asset class used in the previous literature,
while Column (2) and (3) provide estimates obtained from
using our broad and detailed asset class diversification measures,
respectively. Themean number of asset classes is two (column (1)).
Means indicate an average household invests 80% of their savings
in one asset and the remaining 20% in another asset (column
(2) and (3)). Similarly, a typical household in the 50th percentile
allocates 76% of their portfolio in a single asset class, with the
remaining 24% split evenly between a two additional classes.
Meanwhile, a household in the 75th percentile allocates 60% in a
first asset class, with the remaining 40% split evenly between two
additional asset classes.

Table 3 presents results from Ordinary Least Squares (OLS)
regression models predicting the extent a household practices
asset class diversification. In general, signs and significance of
estimated coefficients are similar across measures. As indicated
by the LCH, both age and age-squared are significant in all
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Table 3
Multivariate analyses of different measures of diversification, 2010 and 2013 SCF.

(1) (2) (3)
Number of asset classes Diversification I Diversification II
Coef. Coef. Coef.
(Robust SE) (Robust SE) (Robust SE)

Age of head

Age .0271 .0044 .0044
(.0031)*** (.0008)*** (.0008)***

Age squared/100 −.0150 −.0026 −.0025
(.0030)*** (.0007)*** (.0007)***

Race/ethnicity (white)

Black −.1822 −.0360 −.0370
(.0286)*** (.0076)*** (.0076)***

Hispanic −.3798 −.0798 −.0792
(.0312)*** (.0079)*** (.0079)***

Asian/Other −.2017 −.0281 −.0306
(.0401)*** (.0097)** (.0098)**

Education (less than high school)

High school .2503 .0494 .0494
(.0339)*** (.0087)*** (.0095)***

Some college .4494 .0919 .0929
(.0349)*** (.0094)*** (.0096)***

Bachelor’s degree .6949 .1465 .1485
(.0376)*** (.0095)*** (.0092)***

Graduate .7996 .1558 .1614
(.0395)*** (.0091)*** (.0090)***

Health status (poor health)

Fair .1572 .0336 .0338
(.0378)*** (.0091)*** (.0092)***

Good .2339 .0526 .0540
(.0368)*** (.0089)*** (.0090)***

Excellent .2496 .0534 .0550
(.0402)*** (.0096)*** (.0097)***

Employment status of head (not working)

Work for someone else .1969 .0516 .0510
(.0239)*** (.0060)*** (.0070)***

Self-employed .0720 .0104 .0137
(.0274)** (.0069) (.0083)

Retired −.0630 −.0043 −.0029
(.0343) (.0082) (.0087)

Marital status (married)

Partnered −.0846 −.0020 −.0025
(.0339)* (.0087) (.0087)

Single female −.1630 −.0296 −.0299
(.0233)*** (.0059)*** (.0059)***

Single male −.2394 −.0465 −.0479
(.0276)*** (.0070)*** (.0070)***

Log of HH income .0619 .0090 .0101
(.0063)*** (.0012)*** (.0012)***

Willingness to take risk (no risk)

Average .4206 .0935 .0945
(.0214)*** (.0053)*** (.0053)***

Above average .4841 .0879 .0867
(.0266)*** (.0065)*** (.0065)***

Substantial .2595 .0232 .0214
(.0468)*** (.0113)* (.0114)

Have child age < 18 (no)

Yes −.0232 −.0076 −.0097
(.0190) (.0046) (.0046)*

(continued on next page)
specifications. The inflection points for age variables are 90 in
(1), 85 in (2), and 88 years old in (3), indicating that portfolio
diversification increases with age before decreasing as assets are
spent down in retirement. However, the simplermeasure provides
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Table 3 (continued)

(1) (2) (3)
Number of asset classes Diversification I Diversification II
Coef. Coef. Coef.
(Robust SE) (Robust SE) (Robust SE)

Planning horizon (next few months)

Next year .0311 .0148 .0146
(.0301) (.0075)* (.0075)*

Next few years .1174 .0278 .0284
(.0257)*** (.0066)*** (.0066)***

Next 5–10 years .1957 .0399 .0419
(.0257)*** (.0066)*** (.0065)***

Longer than 10 years .2708 .0484 .0546
(.0307)*** (.0073)*** (.0074)***

Homeownership (renters)

Homeowners .3085 .0699 .0694
(.0221)*** (.0055)*** (.0055)***

Year (2010)

2013 −.0653 −.0089 −.0120
(.0163)*** (.0041)* (.0041)**

Constant −.4769 −.2238 −.2361
(.1091)*** (.0257)*** (.0260)***

Adjusted R-squared .4070 .3010 .3111
N 11,715 11,715 11,715

Note. (1) and (2) are based on broad asset classes, and (3) is based on detailed asset classes. All results are based on OLS regression analyses.
* p < 0.05.
** p < 0.01.
*** p < 0.001.
us with limited information about marginal effects of covariates.
For example, as compared to households that plan or budget their
saving and spending for next few months next year, households
that plan for the next few years, the next five to ten years, and
longer than ten years hold .0311, .1174, .1957, and .2708more asset
classes, respectively (column (1)). Given that the median number
of asset classes held by a household with a timeframe less than a
year is two, these results have limited implications.

Interpretation of the results related to the more sophisticated
measures of asset class diversification provide for amore impactful
understanding of the relationship between time horizon and asset
allocation. These results can best be interpreted by comparing the
magnitude of the coefficients presented in column (2) with the
standard deviation of the asset class diversification measure. For
example, households that plan for next year, next few years, next
five to ten years, and longer than ten years spread their assets
between asset classes more than those who plan for next few
months by about 6%, 11%, 16% and 21% of a standard deviation,
respectively. Similarly, the coefficients presented in column (3)
imply that households that plan for next year, next few years, next
five to ten years, and longer than ten years divide their assets
between asset classes more than those who plan for next few
months by about 6%, 11%, 17% and 23% of a standard deviation.

We can also use a portfolio example to interpret the magnitude
of the effects. For instance, consider a household holding a portfolio
with broad asset allocation measure equal to the mean value in
the reference group (households that plan or budget for next
few months), i.e., 0.2031. The estimated median number of asset
classes held by this group is two (the top two asset classes they
invest in the most are cash-equivalent and equities). Therefore, a
typical portfolio will contain two assets with approximately 88%
in one main investment (e.g., cash-equivalent) and the remaining
12% in the other asset (e.g., equities).1 The estimated coefficient

1 Calculated by authors.
Fig. 1. Normal probability plot.

of planning for longer than ten years in Table 3 is 0.0484. For
the portfolio described above, this effect could be interpreted as
moving about 2% of the household’s financial wealth from the
largest investment to the smaller ones, thereby decreasing the
high concentration of the portfolio. Alternatively, this effect could
indicate adding a third asset to the portfolio and allocating 5%of the
total financial wealth to it. The magnitude of the effects in column
(3) can be interpreted in a similar way. The effect of planning
for longer than ten years compared to for next few months is
consistent with reallocating 3% of an average household’s financial
wealth from the largest investment to the other one, or with
transferring 6% of the financial wealth to a third asset.

As diagnostic tests of error properties, we first check for
normality of errors. Fig. 1 presents a normal probability plot of
studentized residuals after the model estimation ((3) in Table 1).
It seems that the normality assumption is not violated because the
plot is almost linear. We also conduct the Breusch–Pagan test to
check whether or not residuals are homoscedastic. The p-value of
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the test is much greater than 0.05, which indicates that we cannot
conclude that the variance of the errors is not constant. Finally,
we also check for multicollinearity of the model (3). Only two
variables (age and age-squares) had variance inflation factor (vif)
values greater than ten among 29 variables.

4. Conclusion

This article introduces two new measures that can be used
to better understand household asset allocation decisions. As op-
posed to measures used in previous literature, these measures ac-
count for the two main dimensions of asset class diversification;
the number of different asset classes and the degree of concentra-
tion of the investments in each asset class. The incorporation of
these dimensions provides not only more relevant results, but also
results that can be better used to understand investment decisions
in a meaningful way. Given the wide use of the SCF to investigate
household investment decisions, thesemeasures open the door for
significantly improved work in the area.
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