THE EFFECT OF EARLY STOPPING
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1. PRELIMINARIES

If we do an SPRT for® HO:pu = g versus Hl:p = py with LLR bounds a < 0 < b
then by [2] the pass probability is approximately
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In other words: h is the relative position of the true p in the interval [ug, 1] with
h = —1,+41 corresponding respectively to u = pg, p1-

2. MISSED PASSERS

Assume h = 1 (i.e. H1 holds) and z € [a,0[. Our aim is to compute the prob-
ability that the test touches LLR = z and then still passes. One may view this
as the probability of a failing test with bounds [z,b] combined with a passing test
with bounds [a — x,b — z].

Thus the sought probability is
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Assuming error probabilities « = § = 0.05 so that a = —log(19), b = log(19),
then the probability of a missed passer is as in Figure 1. We see that ~30% of the
passers will hit LLR = —1.0 and ~8% of the passers will even hit LLR = —2.0.

3. ERROR PROBABILITIES

If we stop at LLR = z then the error probabilities are respectively
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Under the assumption that the design values of a and g are equal to 0.05 this yields
Figure 2.

11 is typically the match score but in fact it can be any parameter according to [1].
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Effect of early stopping at given LLR
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FIGURE 1. Missed passers
Effect of early stopping at given LLR
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FIGURE 2. Error probabilities
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