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Consider the hypothesis pair with indicated pdfs

HQI YNfO
VS.
Hi: Y~ fi

and suppose that a > 0. Then the followmg sta,tements are true - !

(Optlmahty) Let ¢ be any decision rule Sa’msfymg Pr(9) S o and let &' be any decision

rule of the form
| it f1(y) > nfo(y)
'(y) = v(y) if fily) =nfoly) (1)
U iffl(y)<77f( )
(

where n > 0 and 0 < y(y) < 1 are such that Pp(¢') = a. Then

Pp(¢") > Pp(9).
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That is, any size « decision rule of the form of Eq. (1) is a Neyman-Pearson rule.

. (Existence) For every e s.t. 0 < o < 1 there is a decision rule o p of the form of Eq.
(1) with v(y) = o (a constant) for which Pr(dyp) = a.

. (Uniqueness) Suppose that §" is any a-level Neyman-Pearson decision rule for Hy vs.
H;. Then ¢” must be of the form of Eq. (1) except possibly on a subset of I' having
zero probability under Hy and Hi.
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