Minimax Regret
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Minimax regret [edit]

The minimax regret approach is to minimize the worst-case regret "' The aim of this is to perform as closely as possible to the optimal course. Since the minimax criterion applied here is to the regret (difference or ratio of the payoffs) rather than
to the payoff itself, it is not as pessimistic as the ordinary minimax approach. Similar approaches have been used in a variety of areas such as:

« Hypothesis testing
« Prediction
« Economics

One benefit of minimax (as opposed to expected regret) is that it is independent of the probabiliies of the various outcomes: thus if regret can be accurately computed, one can reliably use minimax regret. However, probabilities of outcomes are
hard to estimate.

This differs from the standard minimax approach i that it uses differences or ratios between outcomes, and thus requires interval or ratio measurements, as well as ordinal measurements (ranking), as in standard minimax.

Example [edit]

‘Suppose an investor has to choose between investing in stocks, bonds or the money market, and the total return depends on what happens to interest rates. The following table shows some possible returns:

Return Interest rates rise = Static rates | Interest rates fall Worst return
Stocks | -4 4 12 -4
Bonds -2 3 8 -2

Money market | 3 2 1 1

Bestretum |3 4 12

The crude maximin choice based on retums would be to invest in the money market, ensuring a return of at least 1. However, if interest rates fell then the regret associated with this choice would be large. This would be 11, which is the
difference between the 12 which could have been received if the outcome had been known in advance and the 1 received. A mixed portfolio of about 11.1% in stocks and 88.9% in the money market would have ensured a retumn of at least 2.22;
but, if interest rates fell, there would be a regret of about 9.78.

The regret table for this example, constructed by subtracting actual retums from best returns, is as follows:

Regret | Interestrates rise | Static rates | Interest rates fall | Worst regret
Stocks |7 0 0 7
Bonds |5 1 4 5

Money market 0 2 1 11

Therefore, using a minimax choice based on regret, the best course would be to invest in bonds, ensuring a regret of no worse than 5. A mixed investment portfolio would do even better: 61.1% invested in stocks, and 38.9% in the money
market would produce a regret no worse than about 4.28.




