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Benjamin Kedem: Tail Estimation by Statistical Data Fusion

Abstract: “Replacing the real world with a virtual one is a neat trick. Combining the two could be
more useful.” The Economist, February 4th 2017.

That is, at times augmented reality is “better than real”, a case in point is the estimation of small
tail probabilities.

Often, it is required to estimate the probability that a quantity such as mercury, lead, toxicity
level, plutonium, temperature, rainfall, residential radon, wind speed, risk, etc., exceeds an unsafe
high threshold. The probability in question is then very small. To estimate such a probability, we
need information about large values of the quantity of interest. However, in many cases, the data
only contain values far below the designated threshold, let alone exceedingly large values, which
ostensibly renders the problem insolvable. It is shown that by repeated fusion of the data with
externally generated random data, that is, repeated augmented reality, more information about
small tail probabilities is obtained. In many cases this provides surprisingly precise estimates.

We shall first review briefly the density ratio model and some of its basic underpinnings.
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