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• When we combine individual securities, assets or asset classes, we are 
talking about a portfolio.  

• While now accepted in texts and practice, the most famous insight in the 
history of modern investment appeared in a short paper titled “Portfolio 
Selection” in the Journal of Finance in 1952. The author, Harry Markowitz 
(later a Nobel Prize winner), was then a 25-year old graduate economics 
student from the University of Chicago.

• The concepts of return and risk (the variability of expected returns) have 
always been understood to some extent, and portfolio holders through time 
have intuitively followed the heuristic "don't put all your eggs in one basket". 

• Markowitz argued that individual security/asset risk in a portfolio context was 
not important.

• What mattered was how securities/assets returns covaried with the returns of 
other assets/securities in the portfolio.  

Portfolio Theory

Portfolio theory revisited
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• Portfolio theory provides a straightforward mathematical approach whereby 
portfolios can be constructed whose risk is less than the weighted sum of its 
components assets or securities.

• We attain this by changing the weights of the assets/securities in the 
portfolio, both positive or negative (short-selling).

• We refer to this process as diversification.
• This means that we are creating synthetic risk-return combinations that are 

not necessarily reflective of those opportunities available in the market.
• The widening of risk-return combinations is generally associated with an 

increase in utility. At least some of these will be efficient: less risk, same 
return or more return, less risk. 

• Diversification is one of the more basic requirements we expect of a 
portfolio manager. 

• They may not be able (or want to) to engage in selectivity or timing, but they 
should be able to diversify (within the constraints of the portfolio objectives). 

• Generally speaking, restricting the number of assets in our portfolio 
constrains the investable universe and portfolios will be less efficient.  
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Household diversification
• By analogy with corporate finance, household finance also asks how 

financial decisions are used to attain certain objectives. 
• However, households have features that make the direct transfer of the 

tools of corporate finance to a household setting difficult. 
• Households must plan over long (but finite and uncertain) horizons, 
• They have important non-traded 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 transfer, and they 

are subject to complex taxation, high market entry costs, demanding 
information requirements, and transaction costs. 
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• As a result, households often make constrained decisions based on 
preferences shaped by their own behavioural circumstances. 

• These particularly include, amongst others, loss aversion—the tendency to 
prefer avoiding losses to acquiring gains—and mental accounting—the 
division of assets into separate, non-transferable portions with different 
levels of utility that affect household consumption decisions and other 
behaviour. 

• In many instances, these provide non-optimal solutions to their posited 
efforts to maximise wealth.

• Sometimes they forgo profitable investment opportunities. At other times, 
they hold extremely undiversified portfolios that expose themselves to 
excessive levels of risk.
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Research objectives
• First, evaluate the diversification of Australian household asset portfolios 

using a variety of measures suited to the nature of the available survey 
data. 

• This should provide a better understanding of Australian household risk 
preferences and their exposure to assets overall. 

• Second, examine the demographic, socioeconomic and financial 
determinants of household asset portfolio diversification. 

• This will allow a better understanding importance of various household 
characteristics in determining the composition and distribution of household 
asset portfolios. 
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Data
• The data used is from Wave 6 of the Household, Income, and Labour Dynamics in 

Australia (HILDA) Survey conducted in 2006 and made available in 2008.  
• Wave 6 directed a series of questions on household wealth to the household member 

knowing most about the household’s finances. 
• The questions concerned their holding of various classes of assets and debt: these 

subsequently provide measures of financial and non-financial assets and debt and, 
ultimately, household net worth. 

• The survey included the dollar value of 14 classes of assets at the finest level of 
enumeration; these correspond to the assets specified in this study with the exception 
that we combine joint, own, and children’s bank accounts and retiree and non-retiree 
superannuation at the household level. 

• The 11 household assets are then: (i) bank accounts (BNK), (ii) home assets (HOM), 
(iii) other property assets (OTH), (iv) superannuation (SPR), (v) equity investments 
(EQI), (vi) cash investments (CSH), (vii) life insurance (LFE), (viii) trust funds (TST), (ix) 
business assets (BUS), (x) vehicles (VEH), and (xi) collectibles (COL). 

• This taxonomy is similar to comparable overseas studies.
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Measures of diversification
• Markowitz (1952) portfolio theory states that a portfolio is fully diversified if it 

has minimum risk (variance) at a given level of return, or equivalently, 
maximum return at a given level of risk. 

• Unfortunately, the concept of mean–variance efficiency is unlikely to apply 
to household asset portfolios. 

• First, and as shown above, the return distribution of household assets, both 
financial and nonfinancial, is unlikely to be normal and therefore variance is 
an inappropriate measure of risk in an expected utility framework. 

• Second, even though the Markowitz model is extremely parsimonious— 
requiring only the expected return, variance and covariance of each asset 
along with its share of wealth—we are unable to obtain even this basic level 
of detail using the data available. 

• The only alternatives are heuristic measures of diversification constructed 
using the asset classes collected by survey. 
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• Here we follow the work on industry diversification in bank loan portfolios, as 
recently exemplified by Kamp et al. (2007), as both streams of research rely 
on insufficiently detailed data at the unit level. 

• We calculate eight measures of diversification: three using information on 
the number or shares of wealth in household assets, two with reference to a 
benchmark portfolio, and one in terms of the risk profile of the chosen asset 
concentration.

– Dp – naïve measure of diversification, 
– Dh – Hirschman-Herfindahl index of concentration, 
– Ds - Shannon entropy index of diversification, 
– Da - absolute differences in benchmark diversification, 
– Dr – relative differences in benchmark diversification, 
– Dm – proportion of market assets in portfolio

• The bounds for all measures of diversification vary, however larger values 
are always associated with more concentrated (less diversified) portfolios.
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Explanatory variables 
• Number of persons in the household (HSH) as an indicator of size. 

Generally, an increase in the size of the household suggests an increase in 
the level and diversity of human capital and the development of investment 
needs, interests and abilities not encountered in a smaller household. 

• Proportion of children in the household (PCH). While children imply an 
increase in the need for many forms of asset investment (especially those 
with consumption properties), including home property, vehicles, life 
insurance, and trust funds, the need for human capital investment 
(children’s education) and their high expenditure needs reduces the 
resources available for investment elsewhere. 

• Sex (FEM) and age (AGE) of the principal household respondent. A typical 
hypothesis is that females may lack financial skills through education and 
experience. With age, the lifecycle hypothesis commonly used to support a 
hump-shaped accumulation of wealthy over an individual’s lifetime has 
some applicability to diversification in that portfolios will increase in 
complexity and risk during the working years and simplify and become less 
risky with retirement. 
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• At the same time, older households may better meet the needs of 
information-intensive assets, like own-business, collectibles and equity 
investment. 

• Moreover, the housing owned by many older households may overcome the 
borrowing constraints facing younger households and a number of studies 
have already considered the interrelationships between housing and other 
areas of investment 

• Couples with children (CPC) and lone parents with children (LPC) 
households. Generally, CPC households are typically younger working 
families actively engaged in building their asset portfolio, especially those 
assets expected to deliver services over time (like housing and vehicles). 

• LPC households often suffer a disadvantage in the composition of their 
asset portfolios because of their less-diverse human capital, ongoing 
workforce constraints, and the impact of the factors sometimes responsible 
for their creation (especially separation and divorce). 

• Gross annual income (GRI) is used as a proxy for the resources available 
for investment, and thereby the ability to overcome barriers to asset market 
entry, along with an indirect proxy for education. 
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• Proportion of household income from wages and salaries (PWS), business 
(PBZ), investments (PIN), and private pensions and transfers (PPP). A

• All follow the argument that there is a strong relationship between the 
sources of household income (as proxies for financial abilities, knowledge 
and constraints) and the composition of their asset portfolios. 

• Total assets of the household (AST). Typically, the argument is that the 
increase in assets is associated with increasingly diversified portfolios 

• Self-declared level of risk aversion of the principal respondent for each 
household. 

• Theory would suggest that investors with higher risk aversion would 
maintain more diversified portfolios to minimise the variance of returns. 

• Alternatively, risk-averse individuals are more likely to limit their portfolios to 
relatively safe assets, like bank accounts and government bonds, and this 
necessarily implies less diversification. 

• Conversely, more risk-averse individuals will have relatively more diversified 
portfolios, but only because they tend to accumulate more wealth, and this 
links with an increase in the diversity of assets held. 
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Empirical findings
• Larger households, older households, households composed of couples and children, 

and households drawing larger portions of their income from wages and salaries, 
business interests, investments and private pensions and transfers have more 
diversified portfolios. 

• Moderately risk-taking households also tend to hold more diversified portfolios.
• However, households with a greater proportion of children and lone parent households 

tend to have more concentrated portfolios, along with risk-avoiding households and 
those with insufficient spare cash. 

• Wealthier and higher income households also hold less-diversified portfolios, but the 
effect is very small.

• The share of market assets is higher for higher incomes and assets and with greater 
portions of their income from investments and private pensions and transfers and lower 
for larger and older households or households comprising couples and lone parents 
with children. 

• Very interestingly, risk attitudes have no affect, individually or jointly, on the holding of 
market-related assets, unlike the other five measures of diversification. 
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Future research directions
• Possibility of matching the cross-section in this study with the earlier HILDA 

Wave 2 as it also includes a module on household wealth. 
• This would provide estimates that are more robust and some indication of 

changes in these factors over time, though the time span (2002–2006) is 
very short. 

• A second extension would be to examine more closely the life-cycle 
hypothesis in Australian household assets, debt and net wealth, perhaps 
also using panel data. 

• Finally, a relatively simple extension would be to re-examine the departures 
from benchmark diversification in the context of a mean-variance efficient 
portfolio. 

• For example, we could use information on asset returns and risk from 
outside the HILDA Survey (say, indicative equity and property indices, 
indicator deposit rates, and asset depreciation schedules) to construct an 
optimal portfolio and use this to evaluate the relative diversification of 
Australian household asset portfolios. 
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Questions and comments
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