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Abstract - Households face constraints that limit the extent to which they can optimally diversify their asset portfolios in line 
with Markowitz portfolio theory. This study measures the diversification of Australian households using four alternative 
measures better suited to households and successive waves of the Household, Income, and Labor Dynamics in Australia 
(HILDA) Survey. We examine how these measures of diversification vary across time and the population. We find that 
diversification is generally poor and varies significantly by wealth, age, household structure, and financial stance and risk. 
 
Index Terms - Asset portfolios, Diversification, Household socioeconomic and demographic characteristics, Financial 
risk-taking.  
 
I. INTRODUCTION 
 
Portfolio diversification is a risk management 
technique that mixes a variety of investments within a 
portfolio. However, households may find it difficult to 
optimally diversify their asset portfolios in a manner 
consistent with Markowitz portfolio theory. For 
instance, households must plan over long (but finite 
and uncertain) horizons, they have important 
nontraded assets (notably their own human capital), 
they hold mostly illiquid assets (especially housing), 
and they face constraints on their ability to borrow and 
to engage in short selling. Further, many household 
assets have consumption properties (like housing and 
vehicles), households may have strong desires for 
intergenerational transfers as bequests, and they are 
subject to complex taxation, high market entry costs, 
demanding information requirements, and transaction 
costs.                
The purpose of this paper is twofold. First, evaluate the 
diversification of Australian household asset portfolios 
using a variety of measures suited to the nature of the 
available data. Second, examine how household asset 
portfolio diversification varies across the population 
and time. The paper itself is divided into four main 
areas. Section II provides a brief review of the 
literature. Section III discusses the data used. Section 
IV explains the measurement of diversification. 
Section V presents the results. The paper ends with 
some concluding remarks in Section VI.  
 
II. LITERATURE REVIEW 
 
There has already been examination of household asset 
portfolio diversification on the pretext that we need to 
control for the demographic and socioeconomic profile 
of households when analyzing their portfolio decisions. 
For instance, in the US, [1] and [2] use the Federal 
Reserve’s Survey of Consumer Finances. In France, [3] 
employ the French National Institute for Statistics and 
Economic Studies Survey and in the Netherlands, [4] 

and [5] examine the Dutch Collective Bank Study. 
Similarly, [6] employ the Bank of Italy Survey of 
Household Income and Wealth and Banks and [7] 
consider the Financial Research Survey in the UK. 
Finally, in Germany, [8] analyze the Income and 
Expenditure Survey while [9] use the German 
Socioeconomic Panel.  
The literature on households finds that their financial 
decisions are greatly dependent on their heterogeneous 
characteristics, especially wealth, age, income and 
education, but also household structure, gender, 
preference for financial risk-taking and levels of 
financial literacy. In practice, those with more 
diversified portfolios are wealthy, older, well-educated 
and have high incomes [10-11]. An additional risk to 
future income and expenditure that weigh heavily on 
many older household’s portfolio decisions are health 
and mortality risks. Many studies find that risky health 
prompts individuals to lower their share of risky assets. 
Income uncertainty from health risks or any other 
source, known as background risk, is generally found 
to reduce investment in risk assets [12]. Risky assets 
(mainly equities) are also found to be ‘crowded out’ 
due to the financial constraints of home ownership 
[13-14].  
Household structure changes also have a major effect 
on portfolio construction. The childrearing phase 
particularly negatively impacts on the accumulation of 
wealth and wealth decreases the higher the number of 
children [15-16]. Marriage is also hypothesized to be 
associated with a set of opportunities or behaviors that 
facilitate the accumulation of wealth, like pooled 
resources [17], or wealth accumulated in assets or 
employment factors [18].  
Attitudes to financial risk-taking are also particularly 
important for asset selection and portfolio rebalancing. 
Generally, studies find risk aversion decreases with 
increased wealth and increases with age [19-20]. 
Women are consistently more risk averse than men, 
across many methodologies and contexts, and even 
when controlling for the effects of other individual 
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characteristics such as age, education and wealth [21].  
Empirical results also show that wealth has a positive 
but small effect on the degree of financial knowledge 
[22], which may be attributed to increased goal setting 
and planning activity amongst those with higher level 
of financial literacy. Interestingly, those who have 
financial goals are more risk-seeking than those 
without financial goals.  
Unfortunately, none of this existing work throws any 
useful light on the Australian context as it is only 
relatively recently in Australia that researchers 
interested in household portfolio diversification have 
had access to sufficiently detailed longitudinal surveys 
of household financial behavior. Moreover, without 
exception the measures of asset portfolio 
diversification used in these past studies were limited 
to the proportion of assets held in a particular asset or 
asset risk class. They therefore ignored a number of 
more suitable measures of diversification found in the 
broader economics literature.  
Fortunately, the Household, Income and Labor 
Dynamics in Australia (HILDA) Survey used in this 
analysis now provides data that is well suited to the 
analysis of the composition of household asset 
portfolios along with information on household 
demographic and socioeconomic characteristics. In 
addition, we are able to use this detailed data to 
construct a number of alternative measures of portfolio 
diversification better suited to actual household 
behavior. 
 
III. DATA 
 
We use longitudinal data from the Household, Income, 
and Labor Dynamics in Australia (HILDA) survey. 
The survey aims to follow the 7,682 households and 
13,969 individuals first interviewed in Wave 1; in 
2010 they re-interviewed 6,727 households and 13,526 
people. The range of topics covered by the HILDA 
Survey include income, labor market and family 
dynamics, with additional modules added in various 
years such as the wealth module added every four years 
from 2002 (Wave 2).  
The wealth module survey questions relate to the 
householder’s assessment of their investment in assets 
such as bank accounts, cash investments, equities, 
superannuation (retirement savings), cash-in values of 
life insurance policies, trust funds, the family home 
and other property, business assets, vehicles, and 
collectibles. These wealth variables are important 
inputs into the diversification measures that are 
dependent variables used in this study. The study is 
limited to measuring overall portfolio diversification, 
as the survey does not extend to providing detailed 
information on the investments within each asset class, 
i.e. the number of equities or the number of other 
property investments and their individual values. 

IV. METHOD 
 
The four measures of diversification are derived from 
the existing literature on asset portfolio diversification 
and industrial organization literature on 
concentration. This study follows [23], which 
employed six measures in a cross-sectional analysis of 
the same survey data. It is extended here with the use of 
longitudinal data pooled over four periods.  
The four diversification measures, namely the 
Hirschman–Herfindahl Index, Rosenbluth Index, 
Comprehensive Concentration Index, and the 
Shannon Entropy Index differ in terms of their 
functional forms and mathematical emphasis. Let 

be the nominal investment of household m at 

time j in asset class i with i=1,…,n, where is the 
proportion of total wealth invested: 

 

The first measure of diversification is a 
Hirschman–Herfindahl Index concentration measure 
(Dh), usually applied to measure the size of firms in 
relation to the industry, as an indicator of competition 
between them: 

 
where xi is the proportion of wealth invested in asset i, 
and n is the number of asset classes held by the i-th 
household. This measure is distributed in the interval 
[1/n, 1] where perfect concentration is equal to one 
when all wealth is invested in a single asset and perfect 
diversification 1/n (or 1/11 in this study) when wealth 
is invested equally across all assets. Its main advantage 
is that it implies that the relative sizes of the assets are 
more important than the absolute number of assets in 
determining the concentration of a portfolio.  
The second diversification measure is the Rosenbluth 
Index (DRI), which has also been traditionally applied 
to business concentration. In this index, asset holdings 
are ranked in descending order by value of investment 
with the i-th asset receiving rank i. The index value is 
calculated by: 

 

This index takes all asset classes into account but 
assigns greater weights to smaller assets. The metric is 
distributed in the range [0, 1], with one indicating full 
concentration. Practically, this metric is somewhat 
flawed where the asset classes maintain the same 
value, as it does not prescribed how to break these ties 
for ranking purposes. This will be a particular issue for 
the asset classes with zero-dollar investments, as there 
are likely to be multiples. The statistical program used 
(Stata) leaves them in the order they appear, thus the 
asset classes that appear first in the list with $0 will 
rank higher than those that appear later in the list with 
$0.  
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The third measure of diversification is the 
Comprehensive Concentration Index (DCCI), reflecting 
the combination of both discrete and summary 
measures. The discrete part is represented by the 
portfolio share of the largest asset, xi, the summary 
part is then split into a concentration ratio of the shares 
of the non-largest assets, x2,….xn, and a multiplier 
which slows down their rapid decline owing to the 
weighting scheme of the Dh.  
The main advantage over the former is that it assigns 
greater weights to all assets, and takes explicit account 
of the leading assets share combined with the stronger 
involvement of the shares of the non-largest assets 
which overcomes cluster effects of other summary 
measures  It is defined as a decimal fraction which is 
the sum total of the proportional share of the leading 
asset plus the summation of the square of the 
proportional sizes of each asset reinforced by a 
multiplier reflecting the proportional size of the rest of 
the portfolio: 
  
where x1 is the largest single portfolio holding. The 
role of the largest asset is simple: its share in the 
portfolio. Its outer limits are conceptually between unit 
(full concentration), and a decimal fraction which is 
higher than the dominant assets absolute percentage 
share, which is always higher than 1/n), at the lower 
bound  
Finally, entropy measures are also powerful 
instruments to indicate variety in distributions at a 
given point in time and widely used to measure 
dispersion, uncertainty, and dividedness. The 
Shannon Entropy Index (Ds) measures household asset 
portfolio diversification as follows: 
  

where Ds is distributed in the interval [-ln(n), 0] such 
that perfect concentration is equal to 0 when all wealth 
is held in a single asset and perfect diversification is 
expressed by –ln(n). The advantage of this measure 
over Dh is that it better reflects the distributional 
properties of the data (not constrained between zero 
and one).  
 

Household 
Net Wealth 

<$499,999 NW1 
$500,000–$999,999 NW2 
$1,000,000–$1,499,999 NW3 
> $1,500,000 NW4 

Age 

<25 years AGE1 
25–34 years AGE2 
35–44 years AGE3 
45–54 years AGE4 
55–64 years AGE5 
>65 years AGE6 

 Sex Male MAL 
Female FEM 

Household Couples CPL 

Structure Couples with children CWC 
Lone person LNP 
Lone parents with children LPC 
Multiple families/other MFO 

Savings 
habits 

Don't save: spend more than 
income 

FIS1 

Don't save: spend the same as 
income 

FIS2 

Save whatever is left over-no 
regular plan 

FIS3 

Spend regular income, save other 
income 

FIS4 

Save regularly each month FIS5 

Investment 
horizon 

The next week FIH1 
The next few months FIH2 
The next year FIH3 
The next 2–4 years FIH4 
The next 5–10 years FIH5 
More than 10 years ahead FIH6 

Financial 
risk 
prepared to 
take 

Takes substantial risks FIR1 
Takes above-average risks FIR2 
Takes average financial risks  FIR3 
Not willing to take financial risks FIR4 
Never has any spare cash FIR5 
Table 1. Household Characteristics 

 
V. RESULTS 
 
Table 1 provides details of the household 
characteristics over which the diversification measures 
will be compared. Table 2 provides selected descriptive 
statistics of the four diversification measures. For all 
four measures (Dh, DRI, DCCI, and Ds), an increase in 
value is associated with more concentrated portfolios. 
However, the upper and lower values of the measures 
differ. Dh and DRI lie in the interval [0.091, 1], DCCI in 
the interval [0.249, 1], Ds in the interval [–2.398, 0]. 
For all diversification measures, there is minimal 
change over time in the means or medians, although 
there is a slight increase for Ds and DCCI which 
indicates that portfolios have become more 
concentrated over time. The standard deviations for 
the within and between variation also show that for 
each measure, most of the variation in a person’s asset 
portfolio as measured by the diversification measures 
occurs between individuals, not within individuals (i.e. 
the composition of asset portfolios is relatively stable 
over time). 
 
By squaring the proportion invested in each asset, the 
Dh weights more heavily those asset classes with 
higher levels of investment. As shown in Table 1, the 
mean across the eight-year period for Dh is 0.557, with 
the most diversified mean Dh in 2002 (0.548) and least 
diversified mean Dh in 2006 and 2010 (0.561). While 
households are more skewed towards diversification, 
nearly 4 percent of the population have perfect 
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concentration.  
The DRI involves ranking the asset holdings in 
descending order for each household, and the assigned 
rank is multiplied the portfolio share of the asset. Thus 
assets with higher ranks (lower portfolio shares) are 
weighted more heavily in this measure. The mean 
across the eight year period for DRI is 0.558, with the 

most diversified mean DRI in 2002 (0.549) and least 
diversified mean DRI in 2010 (0.563). This measure is 
more dispersed very similarly to the Dh measure, 
which also applies a weight to the portfolio share of 
investment. While households are more skewed 
towards diversification, nearly 4 percent of the 
population have perfect concentration.  

 

 
Table 2. Descriptive Statistics for Diversification 

 
The DCCI adds to the single largest portfolio holding a 
multiplier that reflects the proportional size of the 
remaining portfolio. Thus it acknowledges that the 
asset with the largest portfolio share may determine 
the ability of the household to acquire other assets, 
which may be the case with households and investment 
in the family home. The mean across the eight year 
period for DCCI is 0.796, with the most diversified 
mean DCCI in 2002 (0.788) and least diversified mean 
DCCI in 2010 (0.800). Households are also skewed 
towards more concentrated portfolios with this 
measure. 
  Dh DRI DCCI Ds 
NW1 0.617 0.616 0.828 –0.704 
NW2 0.488 0.488 0.762 –0.959 
NW3 0.426 0.412 0.708 –1.077 
NW4 0.389 0.396 0.694 –1.177 
AGE1 0.550 0.562 0.800 –0.827 
AGE2 0.563 0.566 0.803 –0.807 
AGE3 0.547 0.550 0.793 –0.848 
AGE4 0.513 0.519 0.773 –0.915 
AGE5 0.508 0.522 0.773 –0.923 
AGE6 0.610 0.630 0.830 –0.723 
MAL 0.544 0.545 0.789 –0.846 

  Dh DRI DCCI Ds 
FEM 0.569 0.570 0.801 –0.801 
CWC 0.528 0.516 0.774 –0.886 
CPL 0.521 0.532 0.780 –0.898 
MFO 0.575 0.569 0.802 –0.767 
LPC 0.694 0.650 0.845 –0.558 
LNP 0.649 0.663 0.850 –0.634 
FIS1 0.625 0.628 0.834 –0.687 
FIS2 0.610 0.620 0.830 –0.712 
FIS3 0.540 0.544 0.789 –0.857 
FIS4 0.487 0.494 0.758 –0.973 
FIS5 0.507 0.512 0.770 –0.928 
FIH1 0.642 0.637 0.838 –0.651 
FIH2 0.570 0.568 0.803 –0.797 
FIH3 0.534 0.539 0.786 –0.871 
FIH4 0.499 0.508 0.769 –0.939 
FIH5 0.474 0.479 0.750 –0.998 
FIH6 0.468 0.481 0.750 –1.009 
FIR1 0.481 0.504 0.764 –0.988 
FIR2 0.456 0.471 0.746 –1.039 
FIR3 0.476 0.485 0.755 –0.990 
FIR4 0.577 0.576 0.807 –0.780 
FIR5 0.664 0.659 0.850 –0.607 

Table 3. Diversification Measures by Characteristic 
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As shown in Table 3, inspection of the differences in 
diversification according to the characteristics of 
households provides some insight into the decisions 
behind the construction of asset portfolios. The 
noticeable decrease in DCCI, DRI, and Ds decrease as net 
wealth rises indicates higher levels of diversification. 
By age category, there is a very noticeable change 
towards more concentrated portfolios once households 
transition from AGE5, or retirement age, to AGE6.  
Examining the financial literacy proxies helps to 
provide some understanding of whether there is an 
intentional component to these broad asset portfolio 
decisions. Those that plan to save regularly have 
higher levels of diversification than those spend all 
income, with most of the noticeable change occurring 
from FIS2 to FIS4 (i.e. when there in a planning 
component to saving). There is also a large difference 
between those that have a short savings horizon (more 
concentrated) and those that have longer savings 
horizons (more diversified). Finally, once financial 
risk-taking (FIR) is positive (whether it be average, 
above-average or substantial), there is little change in 
the diversification levels. However, those who are 
unable or do not take financial risks have much more 
concentrated portfolios.  
 
CONCLUSION 
 
This study employs four diversification measures to 
garner a comprehensive insight into the relationship 
between the level of diversification of household 
portfolios and the demographic and socioeconomic 
characteristics of the household. We extend [23] by 
using longitudinal analysis. Three of the four 
diversification measures show that asset portfolios 
have become more concentrated over time, likely 
because superannuation and owner-occupied housing, 
the two most widely held assets, have increased 
substantially in value over time.   
Clearly, age is a major determinant of having an 
undiversified portfolio, while the significance of the 
other age categories on diversification levels is 
somewhat mixed. Nonetheless, the other variables like 
household structure, savings habits, investment 
horizon, and financial risk attitude also appear to 
impact upon the level of diversification. Future 
research may benefit from more detailed 
decomposition of assets within each asset class, access 
to data on household’s holding of international asset 
classes, and intangible assets like human capital in the 
analysis. 
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