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Objective of the paper

• To evaluate the relative roles played by diversification through time compared to 
diversification through asset classes in achieving optimal investment outcomes, from a 
range of different investor perspectives.

Motivation for this investigation:

• Divergence in viewpoints among academics and practitioners regarding the 
implications of making investments over different time horizons - "the time 
diversification debate."

• Conventional wisdom among practitioners is that it is appropriate to invest more in 
equities when investment horizon is long but invest more in safer asset classes when 
the horizon is short. 

• The empirical evidence on the aspect of long horizon versus short horizon risk and 
return analysis is scarce due to data limitations.

• Re-sampling techniques adopted to extend the span of actual datasets to examine 
long horizon results in US based studies (e.g. Butler and Domian (1991) and Hickman 
et. al. (2001). 

• The optimal asset allocation decision in a multi-asset-class context from an Australian 
investor viewpoint so far not addressed in the literature.



Issues of practical importance to 
investors addressed in the study

• Examines the time diversification vs. asset class diversification issue 
from the Australian investors viewpoint

• Examine the optimal mix of assets in a multi asset class context
through the Markowitz portfolio optimization framework

• The optimal mix of assets is examined from a range of different 
investor viewpoints, with different risk profile assumptions

• Examines the changes to the optimal asset mix as investor horizon 
changes from the short term to the long term



Investment time horizons examined:

• One year
• Three years
• Five years
• Ten years
• Fifteen years

Assets classes examined:  

• Large cap Australian stocks
• Small-cap Australian stocks
• International developed markets stocks
• International emerging markets stocks
• Australian corporate bonds and 
• Australian Government bonds



Investor profiles and investment styles assumed:

Retail investor (Conservative) –

• Domestic asset classes only
• Large stocks, corporate bonds and government bonds. 
• No short-selling strategies

Retail investor (Aggressive) –
• Domestic asset classes only
• Large stocks, small stocks and  corporate bonds 
• No short-selling strategies

Local fund manager (Balanced) –
• Caters to conservative institutional investors (Super funds)
• Domestic and developed international asset markets only
• Large stocks, small stocks, government bonds and corporate bonds.
• Follow a strategic asset allocation strategy 

Local Fund Manager (Growth) -
• Caters to aggressive investors wanting exposure to international markets. 
• Large stocks, small stocks, International developed markets and Australian corporate bonds. 

Local Hedge fund –
• Aggressive investment profile
• Large stocks, small stocks, international developed markets and emerging markets. 

International Hedge Fund -
• Large stocks, international developed markets, international emerging markets and Australian corporate bonds.





Data, sample period and proxies
The sample period:  December 1984 to September 2005

Proxies used for asset classes:
Large stocks: S&P ASX 100 Accumulation index
Small stocks: S&P Small Ordinaries index
International stocks : Morgan Stanley Capital International (MSCI) World ex 

Australia index
Emerging market stocks: International Financial Corporation Emerging 

markets Composite index 
Corporate Bonds: JP Morgan Total Return Corporate Bond index
Australian Government bonds: 10 year Commonwealth bond index from the 

Reserve Bank of Australia 
Proxy for the risk free rate: 90-day bank accepted bill rate from the RBA 

Return Computations:
Stock returns are fully adjusted for distributions. 
All return computations are based on continuous compounding.

Holding period returns computation by re-sampling
Randomly re-sample the available data (with replacement) using the bootstrap
methodology, to compute required holding period return.



Variants of the restrictions on asset 
weights assumed in the mean-variance 
optimisation model:

• No asset weight  restrictions

• Short-sale restrictions only

• Asset weight restrictions  0.05< wi < 0.5









Figure 4 – Optimal Portfolios without restrictions



Figure 5 – Optimal Portfolios with short sale restrictions



Figure 5 – Optimal Portfolios with short sale restrictions 



Figure 6 – Portfolio optimisation with asset weight restrictions of < 5% and < 50%



Figure 6 – Portfolio optimisation with asset weight restrictions of < 5% and < 50%



Conclusions

– Risk levels decrease significantly as the time horizon increases in all 
asset classes.

– Portfolio efficiency as measured by the Sharpe ratio increases as the 
time horizon increases.

– The optimal asset weights do not show a great deal of change across 
different holding periods, indicating that while time-diversification does 
enhance portfolio efficiency, the relative asset mix in the portfolio is not 
playing a major part in the efficiency increase.



Limitations of the study

• Some asset class returns did not include returns from dividends. The long-
term average was added as an adjustment to the raw returns.

• Implications of the bootstrapping re-sampling procedure used: Time-related 
information in the data set is lost. 

• The mean-variance portfolio optimisation process assumes that the 
optimisation is a one-period procedure. 

Future Research Avenues

• The analysis showed a favorable weighting towards government bonds in the 
portfolio compositions, possibly due to weak economic conditions making 
government debt very attractive over the period between 1985 – 1995. An 
extended dataset reflecting a complete business cycle would provide more 
balanced results.

• In an extension to this study, it would be useful to add other popular asset 
classes such as property, commodities, derivatives, hybrids and other 
classes such as mortgage backed securities, if reliable data for these classes 
can be obtained.


