This toy example illustrates the retro feedback mechanism on a small, 1-D problem. Consider a single design variable and a scalar response . Suppose the true function is with heteroscedastic noise . We observe training points at with 5 replications each.
Using an initial squared exponential kernel with length scale , the empirical coverage of the 95% predictive intervals on a validation set is only 50%, indicating severe under-dispersion. Applying the IDF loss function (ignoring regularization for simplicity), the gradient of the coverage penalty with respect to is negative. The update rule decreases the length scale to , which increases local variability and predictive variance, pushing the empirical coverage to 88% after a single iteration, and 94% after two iterations. This illustrates how the retro feedback loss systematically adjusts hyperparameters to correct miscalibration.

