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Abstract

This study examines differences in risk tolerance and asset allocation among white, black, and Hispanic
households in the United States. Regressions are run using a sample chosen by propensity score matching because
there are substantial differences in the distributions of covariates among race and ethnicity. This study finds that
white, black, and Hispanic households are more likely to have similar risk tolerances. In addition, this study finds
that all three households are more likely to have similar asset allocations. Simultaneously, in practice, there is
wealth inequality between whites and nonwhites. These results imply that differences among race and ethnicity
do not affect risk tolerance and asset allocation, and therefore, wealth inequality between whites and nonwhites
is not attributed to asset allocation.
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1. Introduction

This study examines differences in risk tolerance and asset allocation among race and ethnicity in the United
States. The United States is a multiracial nation composed of various races and ethnicities, such as white, black,
and Hispanic. However, the nation is predominantly comprised of whites, who represented 72 percent of the
population of 308.7 million people in the 2010 census (Hixson et al., 2011). In practice, wealth inequality arises
between white and nonwhite. According to the 2010 Survey of Consumer Finances, whites have a rough mean
net worth of $680,000 relative to $100,000 for blacks. As determinants of wealth inequality, Cagetti and Nardi
(2008) explain that income, taxation, inheritance, human capital, and portfolio choice affect wealth inequality. As
people are more anxious about social security, it is expected to increase opportunities for asset allocation.
Moreover, shifting from a defined benefit plan to a defined contribution plan is important for individuals to make
asset allocation at their own discretion. Eventually, asset allocation affects future wealth. Thus, it is im- portant to
investigate whether differences among race and ethnicity affect risk tolerance and asset allocation and cause
wealth inequality.

Several prior studies have analyzed differences in risk tolerance and asset allocation among race and ethnicity.
With regard to for risk tolerance, whites are more likely to take risk than are blacks and Hispanics (Sung &
Hanna, 1996). Regarding asset allocation, whites are more likely to hold risky assets than are blacks and
Hispanics (Hanna et al., 2010). Furthermore, Keister (2000) suggests that wealth inequality is caused because
whites are more likely to have risky assets than are blacks. Hispanics are less likely to take risks and to hold risky
assets, such as stock, since wealth inequality arises between them (Coleman, 2003).

Compared with prior studies, the contribution of this study is two-fold. First, this study uses a novel analysis
method. Prior studies use mainly simple regression methods, such as logit models, to investigate whether
differences of race and ethnicity influence risk tolerance and asset allocation. Variables that influence risk
tolerance and asset allocation, such as income and education, are added as covariates and as a result, the prior
literature suggests that differences of race and ethnicity influence risk tolerance and asset allocation. However,
characteristics differ substantially by race and ethnicity, especially between whites and nonwhites. For example,
whites have high average income and education relative to nonwhites. In particular, households who have more than
$100 million tend to be white. Cochran (1965) and Rubin (2001) suggest that regression analysis cannot reliably
control differences in covariates when there are substantial differences in the distribution of covariates in the
groups. Prior studies have analyzed the influence of the differences among race and ethnicity with the whole
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sample composed of a high average income and education group and a low average income and education group,
and have found that the coefficients of race and ethnicity are statistically significant and that racial differences
influence risk tolerance and asset allocation. However, those results may have low reliability. On the contrary, this
study conducts analysis using a method that regresses after the sample of similar characteristics among race and
ethnicity is chosen by propensity score matching (PSM). If the coefficients of race and ethnicity show
statistically significant differences even with a sample of similar characteristics, there is reliability of results that
show differences of race and ethnicity influence risk tolerance and asset allocation. In fact, combining regression
and matching substantially reduces bias (Rubin, 1973, 1979; Rubin & Thomas, 2000; Glazerman et al., 2003;
Abadie & Imbens, 2011).

The second contribution of this study is that it investigates not only risky assets but also assets with various
levels of risk and whether a particular race or ethnicity is more likely to hold a particular asset. Prior studies
mainly have focused on risky assets only, such as stock. In traditional portfolio decisions based on the expected
utility model, risk-averse investors invest in risky assets as long as the expected return is higher than the risk-free
rate (Arrow, 1971). Haliassos and Bertaut (1995) indicate that stocks show historically higher returns than the
risk-free rate and that households in the United States should have held more stocks, but that around 75 percent of
households have not held stocks. However, investigating only risky assets does not reveal whether a particular
race or ethnicity is more likely to hold a particular asset.

The analysis results are as follows. Differing from the prior studies, the PSM analysis results imply that white,
black, and Hispanic households are more likely to have risk tolerance at a similar level, and that differences
among race and ethnicity do not affect risk tolerance. Regarding whether to own assets, although the results with
PSM indicate that black and Hispanic households are less likely to own almost all assets than are white households,
they also indicate that black households are more likely to own some assets, such as US government savings
bonds and real estate, at similar levels to white households. At the same time, black and Hispanic households are
more likely to own almost all assets at similar levels. In addition, this study finds that a particular race and
ethnicity is less likely to own a particular asset. In particular, black households are substantially less likely to own
transaction accounts. Hispanic households are less likely to own US government savings bonds. These results
suggest that differences in race and ethnicity affect whether to own assets. However, regarding asset allocation,
PSM shows that white and black households have similar asset allocation while white and Hispanic households
have similar asset allocation except for transaction accounts. Hispanic households have higher asset allocation
share in transaction accounts than white households. At the same time, the results indicate that Hispanic and
black households have similar asset allocation. These results suggest that white, black, and Hispanic households
have similar asset allocation and that differences by race and ethnicity do not necessarily influence asset
allocation.

As described above, in practice, there is wealth inequality between whites and nonwhites. Prior studies suggest that
the reason that wealth inequality arises between whites and nonwhites is that nonwhite households are less likely to
take risk and to hold risky assets than are white households. However, white, black, and Hispanic households take
risk at a similar level and have similar asset allocation. Differences among race and ethnicity do not necessarily
influence risk tolerance and asset allocation. Therefore, these results imply that wealth inequality between whites
and nonwhites is not attributed to asset allocation.

The organization of the rest of this paper is as follows. The next section conductsa literature review of culture and
behavior, risk tolerance, and asset allocation. In Section 3, hypotheses are provided. Section 4 describes the data,
characteristics among race and ethnicity, and provides the analysis methods of this study. Section 5 reports and
interprets the empirical results. Section 6 concludes.

2. Literature Review
2.1 Culture and Behavior

Ogden et al. (2004) explain that culture influences consumer perceptions and behavior. Moreover, differences in
culture between not only a home country and a foreign country but also subcultures of domestic races and
ethnicity influence behavior. Valencia (1989) focuses on whites and Hispanics and finds statistically significant
differences in consumer behavior between them. This arises from differences not in income and education
variables but in cultural values. By contrast, Rokeach and Parker (1970) investigate differences in values between
whites and blacks. They indicate that differences in values between whites and blacks disappear or shrink when
income and education are controlled. They conclude that behavioral differences are caused by differences in
social position rather than race.
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2.2 Risk Tolerance

Sung and Hanna (1996) analyze various factors to risk tolerance. As individuals acquire higher education, they are
more likely to take risk. White respondents are more likely to take risk than are nonwhite respondents. Income
increases expected for investment gain positively affect risk tolerance. Individuals who are 30 years or more
away from retirement are more likely to take risk than are other people. Single women are less likely to take risk
than are single men or couples. Households comprising five people or more are not less likely to take risk than
are other households. Yao et al. (2005) focus on differences in race and ethnicity among white, black, and Hispanic
households and investigate differences in risk tolerance. They review prior studies and report that white
households are more likely to take risk than are nonwhite households regardless of risk measure. Furthermore,
they themselves analyze risk tolerance, and find that white households are more likely to take risk than are black
households, and that black households are more likely to take risk than are Hispanic households. However, white
households are not more likely to take substantial risk than are nonwhite households. Yao et al. (2011) obtain the
same results. Coleman (2003) shows that white households are more likely to take risks than are black and
Hispanic households but the coefficient of black households is no longer statistically significant compared to
white households when net worth is controlled. By contrast, the coefficient of Hispanic households is still
negatively statistically significant compared to white households even when net worth is controlled. She
emphasizes the necessity of net worth in an analysis.

2.3 Risky Assets Choice

Gutter et al. (1999) define stock and business asset as risky assets. They indicate that black households are less
likely to choose risky assets than are white households. They conclude that racial differences in decision making
for risky assets may be caused by the number of children and household size. As for black households, on the one
hand, the presence of a child increases the likelihood of owning risky assets. On the other hand, the number of
households decreases the likelihood of owning risky assets. Wang and Hanna (1997) report that older people are
more likely to choose risky assets, white households are more likely to choose risky assets than are black
households, and Hispanic households are more likely to choose risky assets than are black households. Zhong
and Xiao (1995) show that people with higher education are more likely to hold stocks and bonds, and white
households are more likely to hold stocks and bonds than are nonwhite households when income and other
variables are controlled. In addition, older people and those with higher income are more likely to hold stocks.
Haliassos and Bertaut (1995) indicate that nonwhite households are less likely to choose stocks than are white
households, although gender and marital status do not influence the likelihood of owning stock when controlling
all other variables. Campbell (2006) indicates that white households are more likely to own private businesses
than are nonwhite households and that white households have higher portfolio shares of stocks than do nonwhite
households. Gutter and Fontes (2006) use the Heckman two-step estimator and find that black households are less
likely to choose risky assets than are white households, but there is little evidence of racial differences in the ratio
of net worth invested in risky assets when selection bias is controlled. Hanna et al. (2010) show that black and
Hispanic households are less likely to choose risky assets than are white households even when education and
other variables are controlled. However, Blinder—Oaxaca decomposition analysis shows that if black households
have the average characteristics of white households, then black and white households have the same risky assets
level. At the same time, if Hispanic households have the average characteristics of white households, then the
difference between Hispanic and white households is much smaller. However, Barsky et al. (2002) indicate that
the use of Blinder—Oaxaca decomposition analysis is misleading for the estimation results in regarding the gap
between races. Straight (2002) analyzes differences in asset allocation between white and black households. He
divides white and black households into low (high) income and education groups and calculates the median of
assets. He finds that differences in asset allocation between white and black households are much smaller than the
median of assets calculated before white and black households are divided.

2.4 Wealth Inequality and Asset Allocation

Wealth inequality between white and black has been reported for a long time (Terrell, 1971). Badu et al. (1999)
investigate assets and debts between white and black households. They suggest black households have less net
worth than white households in the long run because black households are less likely to take risk and to hold
risky assets. Keister (2000) analyzes the relationship between wealth inequality and asset ownership among white
and black households. She reports that white households are more likely to hold risky assets than are black
households, and therefore, the net wealth of white households is likely to increase faster than that of black
households. This causes wealth inequality between them. In the relationship between risk tolerance and
investment behavior, Coleman (2003) reports that Hispanic households are less likely to take risks and choose
risky assets than are white households, and so, there exists wealth inequalty between them. Choudhury (2001)
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indicates that the net worth of white households is larger than that of black and Hispanic households and a wealth
gap arises from differences in asset ownership by race and ethnicity. In particular, nonwhite households are less
likely to own risky and high-yield assets than are white households. Altonji and Doraszelski (2005) report that
the wealth of whites is accumulated more rapidly than that of blacks and this is caused by differences in savings
behavior and rates of return on assets rather than donations and inheritance.

3. Hypotheses

Although the United State is a multiracial nation, it is difficult to amalgamate its racial and ethnic original cultures
and identities, which appear as racial and ethnic original behavior and characteristics (Yinger, 1985). Kara and
Kara (1996) indicate that cultural differences are processed in consumption motivation and choice criterion,
which influence consumption behavior. With respect to investment behavior, Yao et al. (2005) report that
differences in culture among race and ethnicity affect investment because there are different perceptions that
arise from differences in culture among race and ethnicity. Therefore, it can be said that culture is important for
preference and influences risk tolerance and asset allocation. In addition, Ogden et al. (2004) indicate that
cultural values influence preference according to acculturation level and change in cultural values. Kara and Kara
(1996) report that choice behavior differs according to acculturation level. Thus, it can be said that not only
differences in culture but also the acculturation level to culture and cultural values influence risk tolerance and
asset allocation. As for black people, although most black Americans are of African origin, their degree of
acculturation to American culture is high and most have lost African culture. Therefore, black and white people
have similar cultural values (Valencia, 1989). From the above, this study proposes the following hypothesis.

Hypothesis 1: Black respondents are more likely to have risk tolerance at a similar level to that of white
respondents.

As described earlier in this section, black people have similar cultural values and behavior to white people. Thus,
the following hypothesis is proposed.

Hypothesis 2: Black respondents are more likely to hold a similar share of asset allocation in each asset to white
respondents.

Turning to Hispanic people, most Hispanic Americans are immigrants who have preserved much of their culture,
language, and traditions in the United States. Moreover, Hispanic culture is constantly reinforced by new
immigrants from Latin America (Valencia, 1989). In practice, the population of Hispanic Americans in 2010
increased about 43 percent compared with that of 2000 (Ennis et al., 2011). Because their degree of acculturation
to American culture is low, cultural values differ between Hispanics and whites (Valencia, 1989). Therefore,
Hispanic people do not have similar levels of risk tolerance to white people. In addition, Hispanic Americans,
especially men, have strongly masculine orientation and behavior (Casas et al., 1994). In other words, risk- averse
behavior, that is, low risk tolerance behavior, signals weakness to individuals (Yao et al., 2005). Thus, this study
proposes the following hypothesis.

Hypothesis 3: Hispanic respondents are more likely to have higher risk tolerance than are white respondents.

As described earlier in this section, Hispanic culture values and behavior differ to white cultural values and
behavior. At the same time, Hispanic people are oriented towards the present, which they regard as more
important than the future (Okun et al., 1998). In other words, Hispanic people have high time preference. For
these reasons, this study proposes the following hypothesis.

Hypothesis 4: Hispanic respondents are more likely to hold lower shares of asset allocation in each asset than are
white respondents.
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Figure 1. Scatter plot of current income and years of schooling
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4. Data and Methods
4.1 Data

This study uses datasets of the 2010 Survey of Consumer Finances (SCF). The SCF has been conducted every 3
years by the Federal Reserve Board in cooperation with the Internal Revenue Service since 1983. The SCF is
intended to provide various information of financial characteristics of households in the United States. Detailed
data collected include assets, such as transaction account, stock, and liabilities, such as credit cards and loans.
Other information has been collected on employment, inheritance and so on. As another feature, the SCF is
composed of both an area-probability sample and a special sample derived from tax data. Thus, the SCF
oversamples households with unusual characteristics, such as high-income households (Kennickell et al., 1996).
The SCF asks respondent to choose seven race or ethnic categories that they feel best describes them. In the
public datasets, seven categories are integrated into four categories of white, black, Hispanic, and other. This
study chooses whites blacks, and Hispanics as the analysis targets.

The SCF has publicly provided five complete datasets with replicated datasets and processed missing data since
1992 instead of a survey dataset. The multiple imputation method suggested by Rubin (1987) is used in
processing technology of incomplete data. The multiple imputation method uses stochastic multivariate methods
to replace each missing value with two or more values obtained to simulate the sampling distribution of the
missing values (Montalto & Sung, 1996). Regression analysis needs to be considered using multiple imputation.
In addition to multiple imputations, the descriptive statistics need to take account of nonresponse-adjusted
sampling weights and replication weights.

4.2 Characteristics among Race and Ethnicity

As described in Section 1, characteristics differ among race and ethnicity. Prior studies mainly use regression
analysis and control characteristics, such as income and education, in order to investigate whether racial and ethnic
differences influence risk tolerance and asset allocation. Prior studies indicate that differences among race and
ethnicity in- fluence risk tolerance and asset allocation.

Figure 1 shows a scatter plot of current income and years of schooling by white, black, and Hispanic respondents.
Some Hispanic respondents have lower education and income than some whites. At the same time, some white
respondents have much higher income than do some Hispanic respondents. Income and education level are an
example of characteristics among race and ethnicity. There are racial and ethnic differences in various
characteristics, such as age and employment status. Table 1shows the unweighted descriptive statistics (Note 1).
For example, there are 14.22 mean years of schooling of white respondents in a 95 percent confidence interval
range from 14.15 to 14.29. Meanwhile, there are 11.48 mean years of schooling of Hispanic respondents in a 95
percent confidence interval range from 11.18 to 11.78. This indicates that the lower bound of the confidence
interval of white respondents does not cover the upper bound of confidence interval of Hispanic respondents. The
white group has relatively higher average education and the Hispanic group has relatively lower average
education. As for whites and blacks, the mean age of the white group is 52.69 years in a 95 percent confidence
interval range from 52.24 to 53.15. At the same time, the mean age of the black group is 46.65 years in 95 percent
confidence interval range from 45.60 to 47.69. This shows that the lower bound of the confidence interval of the
white group does not overlap the upper bound of the confidence interval of the black group. The white group is
relatively older than the black group. In addition, the lower bound of the confidence interval of the white group
does not overlap the upper bound of the confidence interval of the black or Hispanic group in income, net worth,
employment status, and health status.

Cochran (1965) and Rubin (2001) report that regression analysis cannot reliably control differences in covariates
when there are substantial differences in the distribution of these covariates in the groups. However, prior studies
performed simple regression by using the entire sample without considering substantial differences in the
distribution of covariates among race and ethnicity. This study improves prior study methods.

4.3 Sample Construction

This study uses two methods. Method A is the same method as prior studies and Method B is an improvement on
the previous method. The results of Method A are compared with those of Method B.

Method A performs regression by using the whole sample. The sample size of Method A is 6,188 people and is
composed of 4,759 white people, 790 black people, and 639 Hispanic people. Meanwhile, Method B analyzes by
the method of regressing after the sample of similar characteristics is chosen by matching instead of merely
regressing using the whole sample. In practice, combining regression and matching substantially reduce bias
(Rubin, 1973, 1979; Rubin & Thomas, 2000; Glazerman et al., 2003; Abadie & Imbens, 2011). The results of
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Method B have higher reliability than those of Method A. This study uses PSM proposed by Rosenbaum and
Rubin (1983). The propensity score, e(x;), is defined as the conditional probability that the i-th unit is assigned to
a particular treatment given the covariates, X;.

e(x) = pr(z = 1Ix)

@

where z; is the indicator that denotes whether z; = 1 or z; = 0 according to whether unit i is assigned to the
treatment or the control, respectively.

Table 1. Descriptive statistics of unweighted characteristics

White Black Hispanic
Mean 95%Conf Interval Mean 95%Conf Interval Mean 95%Conf Interval

Male 0.805 0.793 0.816 0.572*** 0.537 0.607 0.735*3 0.701 0.770
Age 52.693 52.241 53.145 46.645** 45.597 47.693 42,0813 41.078 43.084
Years of schooling 14.217 14.149 14.286 13.011*** 12.846 13.177 11.479*+3 11.181 11.776
Married 0.683 0.670 0.697 0.450*** 0.416 0.485 0.671° 0.635 0.708
Family size 2.463 2423 2.503 2.344% 2241 2.446 2.992 3.245
The number of children 1.465 1417 1.513 1.531 1.395 1.667 1.078 1.352
The proportion of children 0.573 0.559 0.587 0.570 0.535 0.604 0.436 0.513
Not working 0.275 0.262 0.287 0.338*** 0.305 0.371 0.147 0.207
Risk tolerance

No financial risks 0.359 0.345 0.372 0.565** 0.531 0.600 0.601 0.676

Average financial risks 0.413 0.399 0.427 0.293 0.261 0.325 0.196 0.261

Above average financial risks 0.182 0.171 0.193 0.098 0.078 0.119 0.062 0.104

Substantial financial risks 0.046 0.040 0.052 0.043 0.029 0.057 0.050 0.033 0.067
US economy over the next 5 years

Worse 0.211 0.199 0.222 0.008*** 0.077 0.118 0.135%*+2 0.108 0.162

About the same 0.302 0.289 0.315 0.216*** 0.187 0.245 K 0.240 0.310

Better 0.487 0.473 0.501 0.686*** 0.654 0.719 0.590%*+3 0.551 0.628
Health status

Poor 0.051 0.045 0.057 0.066 0.048 0.083 0.049 0.033 0.066

Fair 0.155 0.144 0.165 0.261*** 0.230 0.292 0.206%**2 0.175 0.238

Good 0478 0.464 0.493 0.434* 0.399 0.468 0.494° 0.455 0.533

Excellent 0.316 0.303 0.329 0.239*** 0.210 0.269 0.251%** 0.217 0.285
Current income($) 770,739 574,582 966,897 101,113*** 15,120 187,106 67,413% 44,327 90, 500
Log current income 11.182 11.121 11.242 10.290*** 10.217 10.364 10.379 10.283 10.474
Usual income($) 775,675 591,951 959,400 105,012*** 19,030 190,995 77, 754" 2,4 103,053
Log usual income 11.472 11.426 11.518 10.422*** 10.354 10.489 10.590*** 10.523 10.656
Net worth($) 10,373,957 8,851, 860 11,896, 054 742,391*** —184,045 1,668, 827 410,339 75,274 745,404
Log net worth 16.126 16.106 16.146 15.846** 15.833 15.859 15.848*** 15.836 15.860
N 4759 790 639
Notes: Multiple imputation is used
*p<0.1,** p<0.05,*** p < 0.01 when compared with white

1p<0.1.2p< 005, p < 0.01 when compared with black

The treatment group comprises, for example, individuals who participate in training programs (Dehejia & Wahba,
1999), black individuals (Barsky et al., 2002), or African American mothers (Hill & Reiter, 2006). This study
chooses the Hispanic group, which has the smallest sample size in the dataset, as the treatment group; thus, white
and black groups have larger sample sizes than the Hispanic group as the control group. At the same time, the
matching method is one-to-one nearest neighbor matching with calipers and replacement. The caliper allows the
choice of only pairs of specified distance (value) or less and guarantees common support (Note 2). Rosenbaum
and Rubin (1985) suggest that a quarter of standard deviation of propensity score is chosen as the caliper size.
The caliper size of Method B is calculated as 0.032. Matching with replacement allows the controls to be used
once or more. Compared to matching without replacement, matching with replacement reduces bias (Dehejia &
Wahba, 2002; Smith & Todd, 2005). A sample that is not chosen as a pair is excluded and the sample size
decreases. Eventually, the sample size in Method B is 1,391 people and is composed of 450 white people, 334
black people, and 607 Hispanic people.

Figure 2 shows a histogram of estimated propensity score before and after matching (Note 3). The propensity
score of the white group before matching is concentrated from 0 to 0.1 and hardly appears at 0.4 or more. At the
same time, the propensity score of the black group before matching is concentrated from 0 to 0.1 but not as much
as the white group and scarcely appears at 0.5 or more. This suggests that the distributions of the propensity score
substantially differ among the white, black, and Hispanic groups. After matching, the distributions of the
propensity score become similar among white, black, and Hispanic groups.

98



ijef.ccsenet.org International Journal of Economics and Finance \ol. 10, No. 1; 2018

Before Matching After Matching
o] ] 2f ]
White White
Black Black
— =
=) Hispanic o Hispanic
2 2
£ £
[ =1 c
5} o}
(a] [a]
) 0 -
o - lmuig B S8R “ et Sm ¥, - o 4
o 1 2 3 4 5 6 7 8 9 1 8 9 1

Notes: First imputation set is used

Figure 2. Histogram of estimated propensity score

4.4 Risk Tolerance
The SCF includes a multiple-choice question about risk tolerance as follows.

“Which of the following statements on this page comes closest to describing the amount of financial risk that you
(and your husband/wife/partner) are willing to take when you save or make investments?”

1) “Take substantial financial risks expecting to earn substantial returns”

2) “Take above average financial risks expecting to earn above average returns”
3) “Take average financial risks expecting to earn average returns”

4)  “Not willing to take any financial risks”

This study uses an ordered logit model to analyze differences in risk tolerance by race and ethnicity because risk
tolerance is the ordinal variable (Note 4).

Vi = ag + asrace/ethnicity; + Xjo + u; )

where y; denotes risk tolerance from 1 to 4 and race/ethnicity; is a dummy variable that denotes individual i’s race
or ethnicity. x; and u; denote covariates and error terms.

4.5 Asset Allocation

Prior studies mainly analyze risky assets. Investigating only risky assets does not reveal whether a particular asset
tended to be held among a particular race or ethnicity. The various risk-class assets allow us to establish whether
a particular race or ethnicity is more (or less) likely to hold a particular asset. This study defines total assets as
the following three risk classes: stock, business equity, and real estate chosen as high-risk and high-return assets,
mutual funds are chosen as medium-risk and medium-return assets, and US government savings bonds and
transaction accounts are chosen as low- risk and low-return assets.

This study uses the two-step estimator suggested by Heckman (1979) since asset allocation analysis consists of two
steps (Note 5). The first step is that individuals decide whether to own an asset (e.g., stock).

y1i = Bo + Birace/ethnicity; + X B + uy; ©)

where y;; denotes choice of an asset and race/ethnicity; is a dummy variable that denotes individual i’s race or
ethnicity. x;; and uy; denote covariates and error terms. In the second step, if individuals decide to own an asset,
yir = 1, and they decide a proportion of an asset to the total assets.

Yai = yo + yrracelethnicity; + X,y + Uy “)

where y,; donates the proportion of an asset to total assets. x,; and uy; indicates the covariates and error terms.
Note that x, are included in xg; due to the exclusion restriction. This study assumes that (uy;, uy) are normal
distribution with mean (0, 0), variance (012 1), and covariance (poy, poy).

5. Estimation Results
5.1 Risk Tolerance

Table 2 reports the proportions of risk tolerance among white, black, and Hispanic groups. For “not willing to
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take any financial risks,” 43.3% of white, 56.8% of black, and 65.0% of Hispanic respondents chose this
response. These results show a statistically significant difference among them, which suggests that black and
Hispanic respondents are more likely to have low risk tolerance than are white respondents, and Hispanic
respondents are more likely to have low risk tolerance than are black respondents. However, the results do not
control covariates, such as income.

Table 2. Proportions of risk tolerance

White Black Hispanic All
Take substantial financial risks expecting to earn substantial returns 0.032 0.039 0.042+ 0.034
Take above average financial risks expecting to earn above average returns 0.145 0.098*+ 0.080~* 0.131
Take average financial risks expecting to earn average returns 0.389 0.294+= 0.229-2 0.357
Not willing to take any financial risks 0.433 0.568++ 0.650~+* 0.477
N 4,759 790 639 6,188

Note. Multiple imputation, sampling and replication weights are used.
“p<0.1, " p<0.05 ""p < 0.01 when compared with white.
' p<0.1, : p < 0.05, ¢ p < 0.01 when compared with black.

Table 3 shows the estimation results of an ordered logit model. Method A shows that the coeffcients of the black
and Hispanic groups are significantly negative. This implies that black and Hispanic respondents are more likely
to have low risk tolerance than are white respondents. In addition, this study investigates the relationship between
black and Hispanic groups by changing the reference from the white group to the black group (not reported in the
tables to save space). The coeffcient of the Hispanic group is significantly negative. This suggests that Hispanic
respondents are more likely to have low risk tolerance than are black respondents. These results are consistent
with Yao et al. (2005). By contrast, Method B shows that the coeffcients of the black and Hispanic groups are no
longer significant. When the reference is changed from the white group to the black group, the coeffcient of the
Hispanic group is no longer significant (not reported in the tables). This implies that white, black, and Hispanic
respondents are more likely to have risk tolerance at the same level and that differences among white, black, and
Hispanic respondents do not influence risk tolerance. Although these results are not consistent with prior studies,
recall that the estimate results of Method B have higher reliability. Therefore, the results of Method B support
Hypothesis 1, that black respondents are more likely to have risk tolerance at a similar level to white respondents.
Meanwhile, the results of Method B reject Hypothesis 3, that Hispanic respondents are more likely to have higher
risk tolerance than are white respondents.

Table 3. Estimation results of risk torelance

Method A Method B
Race/Ethnicity: ref = white
Black —0.362+* —0.068
(—4.34) (—0.25)
Hispanic —0.576* -0.121
(=5.96) (-0.52)
N 6,188 1,391

Note. t statistics in parentheses.
"p<0.1,"p<0.05 " p<0.01

5.2 Asset Allocation

Tables 4 shows the estimation results of the first step. This study focuses on assets that have different results in
Methods A and B. The result of stock in Method A shows that the coefficients of the black and Hispanic groups
are negatively statistically significant. When the reference is changed from the white group to the black group, the
coefficient of the Hispanic group shows no statistically significant difference (not reported in the tables). This
implies that black and Hispanic households are less likely to own stocks than are white households and that
Hispanic and black households more likely to own stocks at the same level. These results are consistent with
prior studies. By contrast, Method B shows that the coefficient of the black group is no longer a statistically sig-
nificant difference. This result is not consistent with Method A. The coefficient of the Hispanic group is still
negatively statistically significant. When the reference is changed to the black group, the coefficient of the
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Hispanic group is not statistically significantly different (not reported in the tables). This suggests that black and
white households are more likely to own stocks at the same level and that Hispanic households are less likely to
own stocks than are white households.

Turning to real estate in Method A, the coefficient of the black group is not a statistically significant difference.
The coefficient of the Hispanic group is negatively statistically significant. When the reference is changed to the
black group, the coefficient of the Hispanic group is negatively statistically significant (not reported in the tables).
This suggests that white and black households are more likely to own real estate at the same level and that
Hispanic households are less likely to own real estate than are white and black households. Meanwhile, in Method
B, the coefficients of the black and Hispanic groups are not statistically significant differences. Moreover, when
the reference is changed to the black group, the coefficient of the Hispanic group is not a statistically significant
difference (not reported in the tables). This implies that white, black, and Hispanic households are more likely to
own real estate at the same level.

Table 4. Estimation results of asset allocation: first step

Method A Method B Method A Method B
Stock Business Equity

Race/Ethnicity: ref = white

Black —0.359 —0.316 —0.375* —0.422+
(—4.21) (-1.52) (—4.48) (-1.87)

Hispanic —0.487+ —0.549+ —0.381* —0.349+
(—4.46) (-3.301) (—4.38) (-2.79)
Real Estate Mutual Fund

Race/Ethnicity: ref = white

Black -0.017 0.077 —0.735 —-0.798*
(-0.25) (0.38) (-5.34) (-1.70)

Hispanic -0.19%+ —-0.099 —0.480 —0.565*
(—2.30) (-0.72) (-3.36) (—2.44)
US Bond Transaction Account

Race/Ethnicity: ref = white

Black —0.188+ -0.221 —0.624*+ —0.655*
(-2.45) (-1.33) (-8.20) (-4.07)

Hispanic —0.696+ —0.674* —0.308*+ —0.312*
(~6.20) (—4.71) (—3.47) (-2.14)

N 6, 188 1,391 6, 188 1,391

Note. t statistics in parentheses.
*p<0.1,*p<0.05 p<0.01.

Choudhury (2001) reports that nonwhites are less likely to own particularly risky and high-yield assets. Moreover,
Keister (2000) suggests that inequality between white and black households is caused so that black households
are less likely to own risky assets, such as stocks. At least, this study shows that white and black households are
more likely to own stocks at the same level and that white, black, and Hispanic households are more likely to
own real estate at the same level. Prior studies may not be able to control differences in covariates reliably in
order to regress using the whole sample.

Turning to US government saving bonds (US bonds), in Method A, the coefficients of the black and Hispanic
groups are negatively statistically significant. When the reference is changed to the black group, the coefficient of
the Hispanic group is negatively statistically significant (not reported in the tables). These results suggest that
black and Hispanic households are less likely to own US bonds than are white households and that Hispanic
households are less likely to own US bonds than are black households. In Method B, the coefficient of the black
group is no longer a statistically significant difference. This result is not consistent with Method A. The
coefficient of the Hispanic group is still negatively statistically significant. When the reference is changed to the
black group, the coefficient of the Hispanic group is negatively statistically significant (not reported in the tables).
These results imply that white and black households are more likely to own US bonds at the same level and that
Hispanic households are less likely to own US bonds than are black households.

Overall, Method B shows that black households are more likely to own high-risk high-return assets and low-risk
low-return assets at the same level as white households. More precisely, black households are more likely to own
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three out of the six assets at the same level as white households. On the other hand, overall, Method B indicates
that Hispanic households are less likely to own three risk classes. Hispanic households are less likely than white
households to own five out of the six assets. At the same time, Hispanic households are more likely to own assets
at the same level as black households except for US bonds and transaction accounts. This implies that differences
in race and ethnicity affect whether to own assets.

In addition, this study investigates whether a particular asset is more likely to be owned by a particular race or
ethnicity. Figure 3 reports race and ethnicity effects by average marginal effects of each asset in Method B.
Transaction accounts are notably less chosen by black households: there are much less likelihood of owning
transaction accounts by black households than the other assets. For Hispanic households, US bonds are a notably
less chosen asset: Hispanic households are less likelihood of owing US bonds than the other assets. Transaction
accounts and US bonds are low-risk low- return assets but there are different results for black and Hispanic
households. These tendencies cannot be revealed by only stocks. Only when assets with various risks are
investigated will a particular race and ethnicity be revealed as more likely to own a particular asset.

Tables 5 indicates the estimation results of the second step. Following the first step, this study considers stocks,
real estate, and US bonds. The stock results in Method A show that the coefficients of black and Hispanic groups
are not statistically significant differences. When the reference is changed from the white group to the black group,
the coefficient of the Hispanic group is not a statistically significant difference (not reported in the tables). This
suggests that white, black, and Hispanic households have the same asset allocation shares in stocks. The results
of Method B show the same results as Method A. In other words, white, black, and Hispanic households have the
same asset allocation shares in stocks. This result is consistent with white and black households having similar
asset allocation shares in risky assets, such as stocks and business equity (Gutter & Fontes, 2006).

Turning to real estate, in Method A, the coefficient of the black group is positively statistically significant. The
coefficient of the Hispanic group is not a statistically significant difference. When the reference is changed to the
black group, the coefficient of the Hispanic group is not a statistically significant difference (not reported in the
tables). This implies that black households have a higher asset allocation share in real estate than white
households and that Hispanic households have the same asset allocation share as do black and white households,
that is, Hispanic households have a share between those of black and white households. In Method B, the
coefficients of the black and Hispanic groups are not statistically significant differences. This result is inconsis-
tent with Method A. When the reference is changed to the black group, the coefficient of the Hispanic group is
not a statistically significant difference (not reported in the tables). This suggests that white, black, and Hispanic
households have the same asset allocation shares in real estate.
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Figure 3. Race and ethnicity effects
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Table 5. Estimation results of asset allocation: second step

Method A Method B Method A Method B
Stock Business Equity

Race/Ethnicity: ref = white

Black —0.020 0.019 0.038 0.040
(—0.44) 0.12) 0.74) 0.37)

Hispanic —0.062 —0.053 0.011 0.010
(~1.03) (-0.27) (0.22) (0.13)
Real Estate Mutual Fund

Race/Ethnicity: ref = white

Black 0.091++ 0.081 —0.169* —0.084
(2.84) (0.84) (-1.95) (-0.35)

Hispanic 0.035 0.077 -0.105 0.004
(0.85) (1.14) (-1.30) (0.03)
US Bond Transaction Account

Race/Ethnicity: ref = white

Black 0.068+ 0.038 0.047++ 0.055
(1.68) (0.26) (2.63) (1.30)

Hispanic 0.159 —-0.061 0.073+ 0.090**
(1.49) (-0.19) (4.00) (3.53)

N 6, 188 1,391 6, 188 1,391

Note. t statistics in parentheses.
*p<0.1,~p<0.05 ~p<0.01.

Now, turning to US bonds, in Method A, the coefficient of the black group is positively statistically significant.
The coefficient of the Hispanic group is not a statistically significant difference. When the reference is changed to
the black group, the coefficient of the Hispanic group is not a statistically significant difference (not reported in
the tables). This suggests that black households have a higher asset allocation share in US bonds than do white
households, and Hispanic households have the same allocation share as black and white households, that is,
Hispanic households have a share between black and white households. In Method B, the coefficients of the
black and Hispanic households are not statistically significant differences. This result is inconsistent with Method
A. When the reference is changed to the black group, the coefficient of the Hispanic group is not statistically
significantly different (not reported in the tables). This suggests that white, black, and Hispanic households have
the same asset allocation shares in US bonds.

In summary, Method A shows that black households have higher asset allocation shares in transaction accounts
and US bonds, which are low-risk low-return assets, and real estate, which is a high-risk high return asset. In
addition, black households have lower asset allocation shares in mutual funds, which are medium-risk
medium-return assets. However, Method B indicates that black and white households have similar asset allocation
shares in high-risk high-return assets, medium-risk medium-return assets and low-risk low-return assets. In other
words, black households do not have higher or lower asset allocation shares in a particular asset class and have
the same asset allocation share in all asset classes as white households. Recall that Method B has higher
reliability than Method A. Method A may not be able to control differences in covariates reliably in order to
regress using the whole sample. Therefore, Hypothesis 2, that black households are more likely to hold similar
asset allocation shares in each asset compared to white households, is supported. By contrast, both Methods A
and B show that Hispanic and white households have the same asset allocation shares in high-risk high- return
assets, medium-risk medium-return assets, and low-risk low-return assets. In detail, Hispanic and white
households have the same allocation shares in all assets except for transaction accounts. There is a higher portfolio
share in transaction accounts of Hispanic households compared to white households. Hence, Hypothesis 4, that
Hispanic households are more likely to hold lower asset allocation shares in each asset than white households, is
rejected. In addition, black and Hispanic households have the same portfolio shares in all assets. These results
imply that white, black, and Hispanic households have similar asset allocation and that differences by race and
ethnicity do not necessarily influence asset allocation.

5.3 Robustness Check
As a robustness check, Method C conducts two-to-one nearest neighbor matching with calipers and replacement.
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This matching method is to choose the nearest two controls to one treatment, which analyzes with a larger sample
size than Method B. Method C has 1,928 people and is composed of 805 white people, 516 black people, and 607
Hispanic people. Overall, the estimate results are similar to those using the one-to-one matching method.

Table 6 shows the estimation results of risk tolerance. These results are similar to Table 3 and suggest that white,
black, and Hispanic respondents are more likely to take risk at the same level and that racial and ethnic
differences do not affect risk tolerance. Table 7 reports the estimate of asset allocation of the first step. Although
the coefficient of the black group in stock has negatively statistical significance, the other results are similar to
Table 4. These results again imply that differences in race and ethnicity influ- ence whether to own assets. Table 8
shows the estimation results of asset allocation of the second step. These results again suggest that white, black,
and Hispanic households hold similar asset allocation and that differences by race and ethnicity do not necessarily
influence asset allocation.

Table 7. Estimation results of asset allocation: first step

Method C Method C Method C
Stock Business Equity Real Estate

Race/Ethnicity : ref = white

Black —0.256* —0.334+ 0.062
(~1.80) (-2.60) (0.49)

Hispanic —0.486* —0.300+* -0.108
(-341) (-2.48) (-0.95)
Mutual Fund US Bond Transaction Account

Race/Ethnicity : ref = white

Black —0.765* —-0.155 —0.603++*
(=2.73) (-1.20) (—4.85)

Hispanic —0.480* —0.645 —0.300*+
(—2.44) (—4.79) (-2.71)

N 1,928 1,928 1,928

Note. t statistics in parentheses.
*p<0.1,*p<0.05 p<0.01.

Table 8. Estimation results of asset allocation: second step

Method C Method C Method C
Stock Business Equity Real Estate

Race/Ethnicity : ref = white

Black —-0.026 0.021 0.087
(-0.34) (0.25) (1.25)

Hispanic -0.060 0.031 0.073
(—0.56) (0.49) (1.19)
Mutual Fund US Bond Transaction Account

Race/Ethnicity : ref = white

Black 0.009 -0.007 0.045
(0.04) (-0.06) (1.59)

Hispanic —0.024 —0.102 0.081+
(-0.18) (-0.41) (3.71)

N 1,928 1,928 1,928

Note. t statistics in parentheses.
*p<0.1,*p<0.05 p<0.01.

6. Conclusion

This study investigates differences in risk tolerance and asset allocation among white, black, and Hispanic
households in the United States. This study uses a novel method that combines regression with matching because
there are substantial differences in the distributions of covariates among the white, black, and Hispanic groups.

Overall, the estimation results with PSM are different from those of prior studies. First, PSM shows that white,
black, and Hispanic respondents are more likely to a similar level of risk whereas prior studies show that

104



ijef.ccsenet.org International Journal of Economics and Finance \ol. 10, No. 1; 2018

nonwhite respondents are less likely to take risks than are white respondents. Second, although PSM indicates
that black and Hispanic households are less likely to own almost all assets than white households, it also indicates
that black households are more likely to own some assets, such as US bonds and real estate, at a similar level to
white households. Prior studies may not be able to control differences in covariates reliably in order to regress
using the whole sample.

Table 6. Estimation results of risk torelance

Method C
Race/Ethnicity: ref = white
Black 0.012
(0.08)
Hispanic —-0.122
(-0.93)
N 1,928

Note. t statistics in parentheses.
*p<0.1,~p<0.05 p<0.01.

This study analyze six assets with various risk in order to investigate whether a particular asset is more (or less)
likely to be held by a particular race or ethnicity. This study finds that a particular race or ethnicity is less likely
to own a particular asset. Black households are much less likely to own transaction accounts and Hispanic
households are much less likely to own US bonds. These findings suggest that differences in race and ethnicity
affect whether to own assets.

However, as for asset allocation, the results with PSM show that white and black households have similar levels
of asset allocation, while, white and Hispanic households have similar levels of asset allocation except for
transaction accounts. Hispanic households have higher asset allocation share in transaction accounts than white
households. At the same time, the results indicate that Hispanic and black households have the same level of asset
allocation. These results suggest that white, black, and Hispanic households have similar asset allocation and that
differences by race and ethnicity do not necessarily influence asset allocation.

In practice, there is wealth inequality between white and nonwhite households. Prior studies suggest that the reason
wealth inequality arises between white and nonwhite households is that nonwhite households are less likely than
white households to take risks and hold risky assets. However, white, black, and Hispanic households are more
likely to take risks at a similar level and hold similar asset allocation. Differences by race and ethnicity do not
necessarily influence risk tolerance and asset allocation. Therefore, this suggests that wealth inequality between
white and nonwhite households is not attributed to asset allocation. It is not necessary to formulate policies that
emphasize differences in asset allocation in order to solve wealth inequality between white and nonwhite groups.

With regard to the limitations of this study, unfortunately, the SCF does not provide information on how long
respondents have lived in the United States. This information may be useful though Hispanic people have been
resilient to acculturation into US culture and preserved their culture (Valencia, 1989). Moreover, the SCF does
not provide information about regions. Regional characteristics, such as industrial structure and metropolitan
features, may be useful information. Data fusion may help these limitations.

As well as addressing these limitations, future research will investigate whether differences by race or ethnicity
affect asset prices under an assumption of downward- sloping demand for assets, provided data are available.
White investment activities may affect asset prices substantially as the white population comprised 72 percent of
the total population in the 2010 census (Hixson et al., 2011). However, the white population will fall to 47 percent
by 2050 since it is increasing more slowly than the nonwhite population (Passel & Cohn, 2008). Therefore, white
investment activities will have a declining effect on asset prices in the future. By contrast, the Hispanic
population will increase 43 percent from 2000 to 2010 (Ennis et al., 2011), and so, Hispanic investment activities
will affect asset prices in the future.
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Notes

Note 1. Note that here, descriptive statistics are unweighted. Like prior studies, regression analyses are not
considered on weights because Montalto and Sung (1996) indicate that weighted regression will not correct the
standard errors for the complex sampling design in the SCF. The weighted descriptive statistics in Table Al of
Appendix may not be consistent whit the descriptive statistics in Table 1.

Note 2. The common support is to overlap the distribution of propensity score in the groups.

Note 3. The propensity score is estimated by a logit model with variables of gender, age, years of schooling,
marital status, family size, number of children, employment status, risk tolerance, expectations of US economy
over the next 5 years, health status, log usual income, and log net worth. A constant value is added to income and
net worth before taking logs to avoid the issue with non-positive values.

Note 4. This study changes the order of risk tolerance in the SCF to facilitate the interpretation, that is, there is

a change from 1 to 4 in “take substantial financial risks expecting to earn substantial returns,” a change from 2 to
3 in “take above average financial risks expecting to earn above average returns,” a change from 3 to 2 in “take
average financial risks expecting to earn average returns,” and a change from 4 to 1 in “not willing to take any
financial risks.” In addition, a constant value is added to income and net worth before taking logs to avoid the
issue with non-positive values.

Note 5. Like Campbell (2006), this study controls log income, squared log income, log net worth, and squared
log net worth. A constant value is added to income and net worth before taking logs to avoid the issue with
non-positive values.

Appendix
Descriptive Statistics

Table Al shows the descriptive statistics of weighted characteristics. As described in footnote 1, the descriptive
statistics in Table A.1 may not be consistent with the unweighted descriptive statistics in Table 1. For example, in
Table A1, average family size of white households is 2.346, while, in Table 1, average family size of white
households is 2.463. In addition, Table A2 shows the descriptive statistics of weighted assets. The proportion of
households owning stocks is 18.3 percent for whites, 6.2 percent for blacks, and 3.1 percent for Hispanics. As
indicated in Haliasson and Bertaut (1995), the proportion of stocks owned is not large.

Table Al. Descriptive statistics of weighted characteristics

White Mean Black Mean Hispanic Mean All

Male 0.756 0.567++ 0.733+3 0.726
Age 52.383 48.098++ 42,4333 50.639
Years of schooling 13.731 12,977 11.494++3 13.369
Married 0.624 0.450++ 0.667++° 0.604
Family size 2.346 2.316 3.095+++3 2.426
The number of children 1.419 1579+ 1.226%* 1.420
The proportion of children 0.560 0.573 0.476++3 0.552
Not working 0.330 0.361* 0.182+++3 0.318
Risk tolerance

No financial risks 0.433 0.568+* 0.650++3 0.477

Average financial risks 0.389 0.294+ 0.229++3 0.357
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Above average financial risks 0.145 0.098+* 0.080++* 0.131
Substantial financial risks 0.032 0.039 0.042+ 0.034
US economy over the next 5 years
Worse 0.211 0.094 0.142+* 0.186
About the same 0.304 0.220%x* 0.278+3 0.289
Better 0.485 0.686% 0.580+* 0.525
Health status
Poor 0.062 0.070 0.059 0.063
Fair 0.186 0.261+ 0.1983 0.199
Good 0.486 0.440++ 0.4932 0.480
Excellent 0.266 0.229++ 0.250 0.259
Current income($) 85, 732 41, 302 48, 9862 75, 146
Log current income 10.739 10.273* 10.3863 10.632
Usual income($) 91, 041 45, 399+ 54, 447++? 80, 297
Log usual income 10.901 10.407+ 10.546+3 10.789
Net worth($) 674,876 105, 019+ 116, 679+ 529, 308
Log net worth 15.887 15.834+ 15.834+ 15.873
N 4,759 790 639 6, 188
Note. Multiple imputation, sampling, and replication weights are used.
*p<0.1, ** p<0.05, ** p < 0.01 when compared with white.
1p<0.1,%p<0.05,%p <0.01 when compared with black.
Table A2. Descriptive statistics of weighted assets
White Mean Black Mean Hispanic Mean All
Stock 40, 425 3, 723+ 1, 742+ 30, 741
Proportion 0.183 0.062+* 0.031 3 0.148
Business equity 125,724 4, 946+ 19, 5372 96, 239
Proportion 0.157 0.056* 0.060** 0.131
Real estate 123, 666 28, 140~ 20, 407 98,172
Proportion 0.216 0.134+ 0.085++3 0.189
Mutual funds 44,520 1, 038+ 3, 321 33,569
Proportion 0.112 0.014+ 0.015% 0.087
US government savings bonds 860 752 6273 755
Proportion 0.146 0.081+ 0.026+* 0.123
Transaction accounts 37,439 5, 307+ 6, 107+ 29, 247
Proportion 0.962 0.809** 0.832* 0.925
N 4,759 790 639 6, 188

Note. Multiple imputation, sampling, and replication weights are used; the unit is $1.

*p<0.1, = p<0.05, =+ p < 0.01 when compared with white.
1p<0.1,%p<0.05,%p<0.01 when compared with black.
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