756 Monte Carlo Experiments

tion corresponds to one experiment, the dependent variable is some quantity that was estimated in the experiments, and the independent variables are functions of the various parameter values, chosen by the experimenter, which characterize each experiment. Response surfaces have been used by Hendry (1979), Mizon and Hendry (1980), Engle, Hendry, and Trumble (1985), Ericsson (1991), and MacKinnon (1991), among others; they are discussed at length in Hendry (1984). For criticisms of this approach, see Maasoumi and Phillips (1982), along with the reply by Hendry (1982).

If a response surface that adequately explains the experimental results can be found, this approach to summarizing Monte Carlo results has much to recommend it. First of all, it may be a good deal easier to understand the behavior of the estimator or test statistic of interest from the parameters of a response surface than from several tables full of numbers. Secondly, if the response surface is correctly specified, it eliminates, or at least greatly reduces, what Hendry (1984) refers to as the problem of specificity. What this means is that each individual experiment gives results for a single assumed DGP only, and any set of Monte Carlo experiments gives results for a finite set of assumed DGPs only. For other parameter values or values of n, the reader must interpolate from the results in the tables, which is often difficult to do. In contrast, a correctly specified response surface gives results for whole families of DGPs rather than solely for the parameter values chosen by the experimenter. The catch, of course, is that the response surface must be correctly specified, and this is not always an easy task.

One of the most interesting features of response surfaces, which distinguishes them from most other applications of regression models in economics, is that the data are generated by the experimenter. Thus, if the data are not sufficiently informative, there is always an easy solution: Simply run more experiments and obtain more data. In most cases, each data point for the response surface corresponds to a single Monte Carlo experiment. The dependent variable is then some quantity estimated by the experiment, such as the mean or mean squared error of the estimates of a certain parameter or the estimated size of a test. Because such estimates are normally accompanied by estimates of their standard errors, estimates which should be very accurate if the experiments involve a sufficient number of replications, the investigator is in the unique position of being able to use GLS with a fully specified covariance matrix. If every experiment used a different set of random numbers, each observation for the response surface would be independent, and this covariance matrix would therefore be diagonal. If the same random numbers were used across several experiments, perhaps to increase the precision with which differences across parameter values were estimated, the covariance matrix would of course be nondiagonal, but the form of the nondiagonality would be known, and the covariance matrix could easily be estimated.

To make the above remarks more concrete, let us denote the quantity of interest by . It must be a function of the sample size n and of the