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Abstract:

High-parent or low-parent heterosis is a genetic phenomenon that occurs when the
mean trait value of offspring is more extreme than that of either parent. We discuss
statistical tests that can be used to detect heterosis of this type. The null hypothesis of
no high-parent or low-parent heterosis constrains a vector of mean parameters to a
union of two closed convex cones. This unusual null parameter space leads to a non-
standard testing problem for which we derive both the likelihood ratio test and the
intersection-union test. Although these tests are often equivalent, we show that the
likelihood ratio test is preferred over the intersection-union test in this case. Moreover,
we also discuss the possibility of developing a test uniformly more powerful than the
likelihood ratio test. Although such tests are of theoretical interest, we ultimately
recommend the likelihood ratio test for use in practical applications.
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