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FIGURE 26. Backtesting results anticipative model: Portfolio value versus the index
value (Government Index). Investment in treasury and corporate bonds is possible.
Backtesting results: Asset allocation according to the optimal solution of the anticipative

model.

however consistent with market practice. Also, over the short risk horizon and given
the nature of the transition matrix employed, default events are extremely rare for the
high rating class exposures. Therefore, all constraints can still be satisified. We can also
observe a complete shift to corporate products at the end of the backtesting period, which
makes sense due to the extreme tightening in corporate spreads.

Example 6: Two-stage recourse AA model

In this example, we re-run the previous experiment by applying the two-stage model,
that is, allowing for a corrective recourse decision after 3 months. Figures 27 reports
the portfolio performance and asset allocation throughout the backtesting period, which
shows a significantly improved performance with respect to final portfolio wealth.
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FIGURE 27. Backtesting results two-stage model: Portfolio value versus the index
value (Government Index). Investment in treasury and corporate bonds is possible.
Backtesting results: Asset allocation according to the optimal first-stage solution of the
two-stage model.

Particularly interesting is once more that the flexibility of recourse decisions leads to a
portfolio that differs more significantly from the index structure, while satisfying all risk
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constraints. This flexibility leads to decisions that respond to market developments by
rebalancing (or recourse) actions. We observe that during the spread widening period
(beginning of 1999 to the end of 2000), the model suggests significant investment in gov-
ernment bonds, whereas in the spread tightening periods (before and after the widening),
the model invests almost entirely in corporate products. Once more, the model reacts to
the market developments in an intuitive way.

5.3.3. Stability of results. In order to get some insight into the stability of these results, we
repeated ten times Experiment 1 with alternative scenario sets. These scenario sets differ
only in the initial random seeds, hence keeping the input data and branching structure
unchanged. We observe an average monthly return of 61bp with an average standard
deviation of 85bp. This compares favourably to the corresponding index statistic of 57bp
and 90bp. A closer examination of the individual runs reveal that in eight out of ten
runs the performance is extremely close. The underperformance under the remaining two
scenario sets highlights and reveals the presence of some sampling error that needs to
be considered and investigated further. Preliminary results along these lines are given in
Jobst (2002) and go beyond the scope of this paper.

6. CONCLUSION AND FURTHER RESEARCH

We have considered an important problem of financial planning involving fixed income
assets which are subject to credit risk. In this paper we have introduced a number of
innovations which we list below:

(i) We have integrated models of credit risk and market risk which makes our gen-
eration of time varying prices of the fized income assets relatively more accurate
compared to other approaches which do not jointly take into account these multiple
sources of risk.

(ii) Within the decision making perspective we extend our earlier work and those of
other researchers based on a simulation only paradigm of prices. We use a multi-
stage decision making framework which fully takes into consideration (a) dynami-
cal behaviour of the assets and (b) recourse decisions which respond appropriately
to the timing of default.

(iii) Finally, our framework reveals one of the most powerful aspects of stochastic
optimisation, that is, bringing together the optimum decision models with the
descriptive approach of simulation models. This topic is discussed in section 1.4
and their application in the case studies is described in section 5 underline the
value of this approach.

(iv) Future research needs to address the interaction and incorporation of modern
default risk models with the optimisation paradigm as well as further investigation
of the stability of the optimisation/simulation results; hence, methods of limiting
the inherent model risk need further development.
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