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Harry Markowitz is credited with saying that diversification is the closest thing an investor can get to a 
free lunch.  In Markowitz (1952), he also suggested that a portfolio should periodically rebalance to 
target weights.  These two concepts of diversification and rebalancing come together in the idea that 
rebalancing the investments within a diversified portfolio can provide incremental returns: the 
purported “free lunch.” These concepts are especially relevant when investing in commodities, which in 
fact are a collection of individual assets that can be rebalanced. Individual commodity futures prices are 
driven partially by changes in supply expectations, which are different for different commodities. 
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Therefore, a broad-based commodity index represents a portfolio of assets that typically have a low 
correlation to each other. 
 
Rebalancing a portfolio ultimately means that an investor will sell what goes up and buy what goes 
down to maintain a desired set of risk-factor exposures. Consider the possibility of not rebalancing, as 
applied to stocks and bonds.  From January 1976 through December 2013, a non-rebalanced portfolio 
that initially was allocated 60%/40% to stocks/bonds (as represented by the S&P 500/Barclays U.S. 
Aggregate Total Return Index) would have evolved to a portfolio that was 80% stocks due to the 
outperformance of equities over that time. Its set of risk factors would be far different from those of the 
60/40 portfolio that the investor initially desired. 
 
Maintaining a target allocation mix over time requires rebalancing. In the next section I discuss the 
incremental return that one can earn from rebalancing.  From real-world examples, I show that this 
incremental return is substantial enough that investors should incorporate it in their forward-looking 
return projections; that is, portfolios should be prepared for a bite of Markowitz’s “free lunch”! 
 
Calculating the Rebalancing Return 
 
In 1982, Robert Fernholz and Brian Shay (with an assist from Markowitz himself) developed a formula to 
calculate this incremental rebalancing return.  In Fernolz and Shay (1982), they relied on the volatility of 
individual assets in a portfolio, their individual weights, and their sets of covariances (i.e., the extent to 
which the assets move or change together). Decades later, Scott Willenbrock approached the same 
issue, but also addressed the contribution of each individual asset to the portfolio’s overall 
diversification return using the same inputs of volatility, weights and covariances, in Willenbrock (2011). 
 
My former colleagues at PIMCO and I applied these theories in the real world of investing.  To do so, we 
first specified components and weights of a portfolio, and then calculated the return over a multi-period 
timeframe during which we rebalanced. We then compared the realized returns of that rebalanced 
portfolio with the weighted average geometric return of the individual components. The difference 
between these two is the rebalancing return, or as Willenbrock calls it, the “diversification return” – or 
as Markowitz calls it, the “free lunch.”  
 
We next compared this empirical calculation of rebalancing return with the theoretical rebalancing 
return, as specified by Willenbrock and by Fernholz and Shay. First, we examined a portfolio that was 
weighted 25% stocks, 25% bonds, 25% real estate and 25% commodities (represented by the S&P 500, 
Barclays U.S. Aggregate TR Index, NCREIF Property Index TR and S&P GSCI Index, respectively).  
 
With monthly rebalancing from December 31st, 1979 through December 31st 2013, the empirical 
rebalancing return was 0.93%, which is within rounding error of the theoretical rebalancing return of 
0.94%.  We calculated the empirical rebalancing return as described above:  it is the actual portfolio 
return minus the weighted average of returns of the individual components. So in determining a 
forward-looking estimate of portfolio returns, one could add this rebalancing return to the weighted 
average of the capital market assumptions of the individual portfolio constituents, as long as one can 
assume the same volatilities and covariances in the future. 
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Calculating the Rebalancing Return for Commodities 
 
Because commodities as a separate asset class represent a portfolio of disparate (and often 
uncorrelated) individual assets, we applied this same analysis to just a commodity index, which may, in 
turn, be part of a portfolio. To determine weights, we calculated the average weight of each component 
of the Bloomberg Commodity Index (BCOM) based on data at the end of January of each year since 
1992. (For simplicity we combined the weights of the two wheat contracts into a single index 
component; likewise with crude oil.)  
 
Using this framework, the theoretical rebalancing return as determined by the formula was 3.09%; the 
empirical rebalancing return was 3.08%, again within rounding error of the theoretical return.  The 
magnitude of this return is very meaningful in the estimation of capital-market assumptions to 
commodities as an asset class. Due to the effect of the rebalancing return, the investor could even 
assume that each individual commodity in an index had a zero return over time, but, if the index 
rebalanced, the asset class could still have a positive return. While the S&P GSCI, another commodity 
performance benchmark, does not rebalance as prices change, the BCOM rebalances annually (at the 
same time that it reweights).  
 
As another example, the Credit Suisse Commodity Benchmark (CSCB) rebalances monthly with annual 
reweighting. And in an informative exercise, I once used the Fernholz and Shay formula to calculate the 
theoretical year-by-year rebalancing return of the JPMorgan Commodity Futures Index (JPMCFI), a CSCB 
predecessor, which rebalanced daily. This daily rebalancing allowed about 250 observations each year 
with the same set of weights. From 1970–2000, the average of all the annual rebalancing returns was 
2.5% – in the same ballpark as the returns calculated for the BCOM. 
 
I believe these rebalancing returns should be added to the weighted average of individual commodity 
return expectations, plus collateral returns, in determining the capital market assumptions for 
commodities as an asset class. Further, the rebalancing return might also be considered when combining 
asset-class capital-market assumptions into estimates of overall portfolio returns. 
 
Conclusion 
 
By taking a practical and informed approach to understanding the rebalancing aspect of commodities 
allocations in their investment portfolios, investors may be better positioned to harness the real returns 
of this critical (but sometimes difficult to evaluate) asset class. 
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