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The dramatic effect on pension funds of market downturns has brought the question of risk management back to the fore, and many have argued that pension funds’ asset allocation policies have not been entirely consistent with a sound liability risk hedging process. In particular, it has been argued that the asset allocation decisions of defined-benefit pension schemes were often too heavily skewed towards equities in the absence of any protection with respect to their downside risk relative to liabilities. 

From an academic perspective, a number of papers have focused on extending Merton's intertemporal selection analysis to account for the presence of liability constraints in the asset allocation policy. Broadly speaking, asset-liability management (ALM) distinguishes itself from pure asset management by the fact that what matters from an ALM perspective is not total terminal wealth, but how terminal wealth compares to terminal value of future liabilities. More precisely, the presence of future liability commitments is accounted for by a focus on terminal wealth net of the value at the horizon of future liability payments, a quantity known as the pension fund surplus (or as the pension fund deficit when it is negative). 
In a nutshell, the main insight from this strand of the literature is that the presence of liability risk induces the introduction of a specific hedging demand component in the optimal allocation strategy, as typical in intertemporal allocation decisions in the presence of stochastic state variables. These results suggest that very conservative pension funds would optimally invest a significant fraction of their assets in the liability-hedging portfolio, mostly invested in nominal or inflation-indexed bonds, so as to minimise as much as possible the probability and magnitude of a shortfall. As a consequence, they also suggest that high levels of investment in equities before the start of the bear market might indeed have been the primary cause of the pension crisis.

In an attempt to provide direct incentives for pension funds to increase the focus on risk management, and in view of protecting the interests of beneficiaries, formal funding ratio constraints have been introduced by the regulator in most developed countries. The introduction of funding ratio constraints has been particularly criticised by a number of experts, who find that imposing such short-term constraints to long-term investors could be counter-productive. For example, in a report prepared on pension funding rules for the OECD, Pugh (2003) makes the following argument. "Minimum funding standards in many countries are designed around (...) current market yields on long-term bonds. In order to avoid problems, especially in jurisdictions that require immediate correction of the (perceived) underfunding, a plan sponsor is tempted to over-invest in such long-term bonds. (...) However, pension plans in the long term (...) need substantial investments in equities. Otherwise, the investments may be inefficient, and the cost of the pension plan to the plan sponsor will therefore increase. (...) In the area of minimum funding, as with other areas of legislation, there is a fine line between (over)protecting the interests of DB plan members and destroying the incentives for employers to sponsor such plans".

We extend the aforementioned literature on by analysing the impact of funding ratio constraints in the context of a continuous-time dynamic asset allocation model for an investor facing liability commitments subject to inflation and interest rate risks. When funding ratio constraints are explicitly accounted for, optimal policies, for which we obtain analytical expressions, are shown to involve a dynamic allocation to the performance-seeking portfolio that is a function of the margin for error measured in terms of the distance between the current asset value and the minimum level consistent with the funding ratio constraints. These strategies, which fall within the category of risk-controlled dynamic asset allocation strategies, are reminiscent of constant proportion portfolio insurance (CPPI), which they extend to a relative (with respect to liabilities) risk context. We also show that the introduction of maximum funding ratio targets would allow pension funds to decrease the cost of downside liability risk protection while giving up part of the upside potential beyond levels where marginal utility of wealth (relative to liabilities) is low or almost zero.
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