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Figure 1
Manager’s utilities: First-best contract

cost of effort function so that u0 − c(ε) = 0.955 and c′(ε) = 0.2 at the chosen
equilibrium effort level, ε = 0.5.

We work with discretized versions of f I (ω|s), f U (ω), and p(ω) with N
market states and M signal states. In order to circumvent the difficulty imposed
by the presence of λ′

s(s) in this first-order condition of the third-best problem,
we work with a discrete version in which the reporting constraint is replaced
by two sets of reporting constraints. The first set imposes the restriction that
reporting the state just higher than the true state is not optimal and the other
does the same for reporting the state just lower than the true state. Together
this makes 2(M − 1) constraints. As the discretization becomes very fine, this
problem approximates the continuous state case.

The manager’s utilities from the first-best problem are plotted in Figure 1.
Not surprisingly, the figure shows that for higher signal states, the optimal
payoff is a longer position in the market.

A visual inspection of the solution to the second- and third-best contracts at
these parameter values is not very instructive. However, we can gain insight
by examining the incremental changes in the contract when we move from
first-best to second-best to third-best. Figure 2 plots the manager’s utilities

the principal’s uninformed equivalent wealth falls to 100.6, and the manager’s budget share, which corresponds
roughly to a fixed fee, is about 1% on average across signal states.
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Figure 2
Manager’s utilities: Second-best minus first-best levels

in the second-best minus the manager’s utilities in the first-best. When signal
and market are both high (or both low), f I (ω|s) > f ω(ω), so the manager is
rewarded in those states. In the other corners of the distribution, the manager has
less utility than in the first-best case. This provides the incentive to exert effort.

Figure 3 plots the manager’s utilities in the third-best minus the manager’s
utilities in the second-best. The difference between these two contracts is that
the third-best provides incentives to report truthfully. From the figure, we can
see that compared to the second-best, the third-best contract provides extra
rewards for reporting more extreme signals.

The intuition for this is straightforward. In order to induce an effort to
generate a quality signal, the second-best contract overexposes the manager to
the signal’s optimal portfolio. A manager who could misreport the signal would
therefore have incentive to report a more conservative signal in order to partially
undo this overexposure. This may be related to plan sponsors’ common concern
that managers might be “closet indexers” who mimic the index but collect fees
more appropriate for active managers. To address this problem, the third-best
contract must provide an additional component of compensation that rewards
the manager for reporting more extreme signals.

Another way to understand the difference between the third- and second-best
contracts is to look at the differences in payoff, which are plotted in Figure 4.
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Figure 3
Manager’s utilities: Third-best minus second-best levels

Notice that, in dollar terms, the difference between the two contracts is very
subtle in low-signal states of the world. When the signal is low the manager’s
pay is also low in the second-best contract and so marginal utility is high. This
means that only a small increase in pay is required to induce the manager to
report the correct state. However, when the signal state is high the manager’s
pay is also high and so a very large bonus is required to induce truthful reporting.
Thus, the way to truthful reporting may be more of a “carrot” approach than a
“stick.” Note, finally, that in the high-signal states, which are associated with
high expected market returns, the incremental payments in the third-best look
like those of a long position, perhaps conditional a call option position, in the
market. Thus, the manager’s extra reward is invested efficiently, given the signal.

Finally, Figure 5 illustrates the difference between third- and second-best
manager’s fees in the case when the investor is less risk averse than the manager.
In particular, the investor’s coefficient of relative risk aversion is 0.75. The
results are quite similar to the case of log utility. In the Appendix available
from the authors, we also examine the case when the investor has higher risk
aversion, and the results are still qualitatively the same. In particular, the effect
of the third-best contract is still to encourage more risk-taking in the form of
reports of more extreme states.
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Figure 4
Manager’s payoff: Third-best minus second-best levels
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Figure 5
Manager’s payoff: Third-best minus second-best levels when investor has RRA = 1.0 and manager has
RRA = 0.75
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4. Interpretation and Implications

By mapping out optimal contracts across a range of contracting settings, we
show how the optimal compensation varies with the transparency of the infor-
mation generation process. At one extreme, when the collection and analysis
of information is verifiable and easy to interpret, a simple proportional sharing
rule is best. This might be the case in settings where there are standardized
protocols for what data to gather and what analysis to perform, and where the
results of the analysis are easily understood.

However, if adequate information generation is hard to verify, though the
results are still straightforward to interpret or difficult to manipulate, then a
simple linear benchmark contract can effectively give a manager incentives to
generate information when used in conjunction with portfolio restrictions that
prevent his undoing those incentives. This situation might arise, for example, if
the misreporting problem is mitigated by strong governance mechanisms, such
as boards of directors who closely monitor and question the manager, or with
reputation effects that make it costly for the manager be a “closet indexer.”

By overexposing the manager to his own strategy, the benchmarking gives
the manager incentive to understate his information. Thus, at the other extreme,
if both effort and information are easy to conceal, and there are no mechanisms
outside the contract that discourage the manager from misreporting the in-
formation, then a third-best compensation component is needed to induce the
manager to act aggressively on extreme information.

Explicit contracts used in practice may look something like these. We see
simple percentage fees for most mutual fund managers, linear benchmarking in
some cases, and option-like contracts in the hedge fund industry. It is tempting
to conclude, and perhaps plausible, that these contracts must coincide with
increasingly complex information generation processes. However, in the real,
multiperiod world, the total compensation function is also affected by the
fund’s performance-flow relation. Our paper predicts that the complexity and
nonlinearity of the total compensation function will increase with the opacity
of the information generation process.

5. Conclusion

We have proposed a new model of optimal contracting in the agency problem
in delegated portfolio management. We have shown that in a first-best world
with log utility, the optimal contract is a proportional sharing rule over the
portfolio payoff. In a second-best world, the optimal contract (if it exists) is a
proportional sharing rule plus a bonus proportional to the excess return over
a benchmark to give incentives to the manager to work hard. In a third-best
world, such excess return strategies will provide incentives to work but will
tend to make the manager overly conservative. These results have been demon-
strated in the context of a realistic return model and the derived performance
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measurement criterion looks more like the simple benchmark comparisons
used by practitioners than more elaborate measures such as the Jensen measure,
Sharpe measure, or various marginal-utility weighted measures. In addition, the
optimal contract includes restrictions on the set of permitted strategies. These
institutional features are more similar to practice than other existing agency
models in finance.

Many interesting extensions are possible. For example, it could be illumi-
nating to add more securities to extend the numerical results from a model of
market timing to a model of security selection. A more challenging extension
is to extend the model to consider quality of trade execution, which will require
some modeling of trading opportunities and probably requires many changes
in the model. This seems especially promising because studying execution
could take advantage of the rich trade-by-trade data available in reports from
custodians.

A different kind of extension would include explicitly the two levels of
portfolio management we see in practice, with the separation of responsibilities
for asset allocation across asset classes and management of sub-portfolios in
each asset class. The ultimate beneficiaries have to create incentives for the
overall manager to hire and compensate the asset class managers, and this
could be modeled as a hierarchy of agency contracts.

Supplementary data

Supplementary data are available online at http://rfs.oxfordjournals.org/.
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