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aversion and EIS are conceptually distinct and, ideally, should be parameterised 

separately. In this paper, we consider four different types of member according to 

different RRA and EIS combinations, as shown in Table 1.1.  
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,  

where 1��   is consumption in period �1 and � �1�� ��   is the marginal utility of 1�� , etc. The sign and size of 

the EIS reflects the relationship between the substitution effect and income effect of a shock to a state variable, such 

as an increase in the risk-free interest rate. The substitution effect is always negative, since current consumption 

decreases when the risk-free rate increases because future consumption becomes relatively cheap and this encourages 

an increase in savings. The income effect will be positive if an increase in the risk-free rate (which induces an increase 

in wealth) leads to an increase in current consumption; it will be negative otherwise. If the income effect dominates, the 

EIS will be negative and an increase in the risk-free rate leads to an increase in current consumption. If the substitution 

effect dominates (which is the usual assumption), the EIS will be positive and an increase in the risk-free rate leads to a 

decrease in current consumption. If the income and substitution effects are of equal and opposite sign, the EIS will be 

zero and current consumption will not change in response to an increase in the risk-free rate: in other words, 

consumption will be smooth over time in response to interest rate volatility. 
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Within the commonly used power utility framework, the coefficient of relative risk 

aversion (RRA) is the reciprocal of EIS (see, for example, Campbell and Viceira (2002)). 

This restriction has been criticised because it does not reflect empirical observations. For 

example, based on the consumption capital asset pricing model,
3
 Schwartz and Torous 

(1999) disentangle these two concepts using the term structure of asset returns. Using US 

data, their best estimate for RRA is 5.65 (with a standard error of 0.22) and their best 

estimate of the IES is 0.226 (with a standard error of 0.008). Thus, a high RRA is 

associated with a low level of EIS, but the estimated parameter values do not have the 

reciprocal relationship assumed by power utility. Blackburn (2006) also rejects the 

reciprocal relationship on the basis of a time series of RRA and EIS parameters estimated 

from observed S&P 500 option prices for a range of different expiry dates between 1996 

and 2003.
4
 

 

The second key feature of the model is the recognition that the optimal investment 

strategy will depend not just on the properties of the available financial assets, but also on 

the plan member’s human capital.  A commonly used investment strategy in DC pension 

plans is “deterministic lifestyling”. With this strategy, the pension fund is invested 

entirely in high risk assets, such as equities, when the member is young. Then, at some 

arbitrary date prior to retirement (e.g., 10 years), the assets are switched gradually (and 

usually linearly) into lower risk assets such as bonds and cash. However, there has been 

no strong empirical evidence to date demonstrating that this is an optimal strategy.  

 

If equity returns are assumed to be mean reverting over time, then the lifestyle strategy of 

holding the entire fund in equities for an extended period prior to retirement may be 

justified, as the volatility of equity returns can be expected to decay over time (as a result 

of the effect of “time diversification”). However, there is mixed empirical evidence about 

whether equity returns are genuinely mean reverting: Blake (1996), Lo and Mackinley 

(1988) and  Poterba and Summers (1988) find supporting evidence for the UK and US, 

                                                 
3  Breeden’s 1979 extension of the traditional CAPM which estimates future asset prices based on aggregate 

consumption rather than the return on the market portfolio. 
4 In particular, Blackburn (2006) found that, over the period 1996 to 2003, the level of risk aversion changed 

dramatically whilst the level of elasticity of intertemporal substitution stayed reasonably constant.   




