Risk Allocation and The Ratios

This article, by Gordon Bodnar and Charles Smithson discusses the evolution of risk allocation, contrasting it with asset allocation and examining its advantages in the modern market and portfolio structuring.  

In a sense, “risk allocation” – also referred to as “risk budgeting” – is another step in the evolution of investment management practices.

In the mi-1900’s, the dominant investment style was “asset selection” (also known as “picking winners”).  Investors tried to select stocks and other assets with high expected returns and low risk (ie, low variance or returns).  

Modern portfolio theory revolutionized investing by making clear the importance of correlations of asset returns, in addition to expected returns and the variance of returns.  By the 1970’s, the dominant investment style had become “asset allocations”.  Investors tried to hold “efficient portfolios” – portfolios of assets with low correlations – so that all but the market risk would be diversified away.  This gave rise to the common practice of managing to some benchmark portfolio.

With the rise in benchmarking, the task of an active portfolio manager was to “beat the index”.   Clearly, one way to beat the index was to take on more risk than in the index – a tactic not necessarily in line with the wishes of the investor.

Risk allocation emerged in the late 1990’s, in response to concerns about the level or risk being accepted in the portfolio and as a consequence of the development of risk measurement and management tools.  While the phrase “risk allocation” seems to mean different things to different people, it can be defined broadly as an investment style where allocations are based on the asset’s risk contribution to the portfolio, as well as on the asset’s expected return.  In this regards, it is a direct application of the original Markowitz (1952) perspective on portfolio construction, where both risk and return expectations play explicit roles in the asset allocation process.  Under risk allocation, the task of the active portfolio managers is to “beat the index” without taking more risk than the index.

Asset vs. Risk Allocation

As described by Rawls & Izakson (1999), differences between asset allocation and risk allocation can be highlighted by examining the investment portfolio management process.   In the initial stages of the process, the differences between an asset allocator and a risk budgeter are relatively limited.  They are primarily related to different emphasis on, and measurement of, the risk characteristics of the asset classes:

· Defining the “feasible set” – the set of asset classes that could be included in the portfolio.  Both the asset allocator and the risk budgeter would determine the relevant characteristics – expected returns, expected volatilities and expected covariances – for each asset class.  While both the asset allocator and the risk budgeter are interested in reliable estimates of expected returns, the risk budgeter will have a stronger incentive to obtain careful estimates of the volatilities and covariances of each of the asset classes.  

For example, the two might differ with respect to the horizon over which the volatilities and correlations are gauged.  Since asset allocators often use a relatively long history to form a baseline for expected return, they are likely to use this long history to form baseline estimates of the volatility and covariance for each asset class.  However, because volatility and covariances tend to have strong autoregressive conditional heteroscedasticity characteristics, the risk budgeter will put more weight on the recent behavior of the asset classes in estimating volatilities and covariances.  

· Choosing initial asset allocations.  The initial asset allocation should be some optimization between risk and expected risk.  Asset allocators often centered the allocation around generally accepted allocations for a portfolio with the desired level of risk (say, 40% debt and 60% equity).  In contrast, the risk budgeter might use something like a value-at-risk assessment to determine the risk tolerance.  

	Differences in Asset Allocation and Risk Allocation

	
	Asset allocation
	Risk allocation

	Goal
	An allocation of assets across a set of different classes such that the portfolio targets achieve a desired return on assets.  The constraint is that the allocations weights sum to one
	An allocation of risk across assets such that the portfolio achieves a desired return on the risk taken.  The constraint is that the total portfolio risk is limited

	Inputs to decisions
	Most emphasis on expected return
	More emphasis on volatility and correlation

	Monitoring the allocations
	Monitors actual dollar increase/decrease in portfolio value.  Typically ignores forecast errors on volatility and correlation
	Monitors forecast errors in volatility and correlation in addition to gains and losses 

	Rebalancing
	Rebalances when dollar values of positions deviate from target
	Rebalances when total portfolio risk deviates from target

	Focus
	Focuses only on the composition of the parts of the portfolio
	Focuses on overall portfolio, as total risk is what is important


Suppose the risk allocator determines that, at a 95% confidence level, the portfolio would lose no more than 10% over a month horizon.  The risk allocator them implicitly defines a 6% monthly standard deviation as a risk tolerance for the portfolio.  

Given the determination of the risk tolerance, the initial asset allocations are made to maximize the return for this level of portfolio risk. Thus risk allocation makes it explicit that the initial asset allocation derives from a carefully defined risk tolerance of the investor.  (While this may be the case in asset allocation, it is generally implicit rather than explicit.)

More noticeable differences between the asset allocator and risk budgeter come in the monitoring and rebalancing of the portfolio.  

· Monitoring.  Over time, the asset allocator monitors risk exposures (increases and decreases in the values of the positions).  The risk budgeter worries not only about changes in risk exposures but also about changes in the volatilities and correlations.  The risk allocator recognizes that volatilities and correlations often move faster than portfolio values, and can result in significant changes in the riskiness of the portfolio, even if there are no significant changes in the allocations.  

Rebalancing.  The asset allocator rebalances positions when return fluctuations cause them to deviate too far from the original levels.  As a result, with reasonably stable asset allocations, fluctuations in volatilities and correlations of the asset classes will mean the riskiness (volatility) of the portfolio fluctuates over time.  Thus, the actual amount of risk that the investor is taking, and the maximum loss they might incur, is fluctuation with market conditions.  This exposes the investor to more or less risk than was originally desired.  The risk budgeter, on the other hand, regards the allocations as the portfolio’s exposures to risk and return, and will therefore rebalance in response to changes in the short-term conditional volatility and correlations of the assets.  The risk budgeter alters allocations to keep the overall portfolio risk at the level defined as tolerable for the investor.  

Suppose an initial allocation of 60% equities and 40% bonds produced the desired portfolio standard deviation of 6% a month, as discussed above.  Then suppose that market conditions changed – the conditional volatility of stocks increases and the correlation between stocks and bonds increases slightly.  Using these as new forecasts, the risk budgeter discovers that the current asset allocation leads to an expected monthly standard deviation of the portfolio of 8%.  This results in an increase in the VAR to the investor for a one-in-20-month loss of 13.2% rather than the 10% they desired.  Consequently, the risk budgeter changes the asset allocations to keep the risk of the portfolio at an expected standard deviation of 6% a month.  This would probably involve shifting the allocation towards bonds, or possibly shifting some of the assets into cash.  Thus, an important difference between asset allocation and risk allocation is the direction of causality:  under risk allocation, maintaining the desired risk level drives the asset allocation, not the other way around.  The focus of the risk allocator is on earning an expected return on a targeted level of risk for the portfolio, while the asset allocator focuses on earnings and expected return on the assets.  

Advantages of Risk Allocation

A risk allocation strategy can free the manager to look for alternative investments that might increase the expected return of the portfolio.  Because the constraint is simply that the total risk of the portfolio must stay at or below a targeted level, increased attention is paid to low correlation investments (eg, market-neutral strategies or currency and commodity plays).  While these investments may have reasonably high return variability, this risk is typically not correlated with the equity market risk of a typical portfolio.  Because of the low correlation, small allocations to such investments can actually reduce the total risk of the portfolio through diversification.   Because risk budgeters focus on the risk of the total portfolio, rather than the risk of each asset class, the risk budgeter may see low correlation investments in a different light than another investor.  Such investments are also attractive to the extent that they provide “risk room” for the risk budgeter to search out additional small investments in a high-risk/high-return class.

Measures used to evaluate risk-adjusted performance.

Sharpe ratio
The most widely used of the risk-adjusted performance measure, this ratio – created by Nobel laureate and winner of Risk’s Lifetime Achievement Award 2001, William Sharpe (1996) – provides a measure of the excess return earned relative to the risk accepted – “reward per unit of risk”.  It is defined as the portfolio return (Rp) less the risk-free return (Rf) divided by the standard deviation of the portfolio returns ((p):

Rp – Rf

(p
It is an ideal measure for looking at the risks of entire portfolios, but is less suited for looking at individual asset classes within a portfolio, as it does not take into account the correlations.

Information ratio

Also suggested by Sharpe (1981), this measure of risk-adjusted performance compares the performance of a portfolio to that of its benchmark.  It is defined as the excess return over some selected benchmark (Rp – RB) divided by the standard deviation of those excess returns (((P-B)):

Rp – RB

((P-B)

Thus it measures the extra return one earns over the benchmark relative to the extra risk taken.  It is analogous to a Sharpe ratio where the baseline is a predefined benchmark portfolio rather than the risk-free rate.  While it forces managers to outperform a benchmark without taking much risk, it suffers in that it cannot highlight attractive opportunities to trade-off risk and return on the downside.  

M-squared

In contrast to the unit less Sharpe and information ratios, the measure proposed by Leah Modigliani and Nobel laureate Franco Modigliani (1997) expresses risk-adjusted performance as a return.  M2 is the rate of return the portfolio (P) would have earned had it been leveraged or deleveraged to create a portfolio (P’), the risk of which would match that of the appropriate benchmark ((B).  Using the style of the preceding measures, the return per unit of risk being considered in M2 is:

Rp’ – Rf

(B

Or, as shown by Coleman & Siegel (2000), M2 could be written as:

                            (B (Rp – Rf)
M2 =  


+ Rf = (Sharpe ratio X (B) + Rf

                      (P
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