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Uniformly Most Powerful (UMP) tests

Hozvase{o,\.g i)q}idy
Hy o ® e§1.3§ 2
The following hypothesis testing problem © Horo=e vs Hgoven

» Composite Hy vs Composite H;. %3 Hep=o V2 t:' t‘;:f
“9 -o=L Vs [N
can be decomposed to @ Ho:o=t vs M, 03

» Simple Hy vs Simple H; for every 6y € ©q and 6, € 9.
Definition : Uniformy Most Powerful test

A uniformly most powerful test of size a is a test ¢ for which:
> Eyppo(X) < aforalld € ©,.

» Given any other test ¢ for which Ey¢(X) < afor all 8 € ©¢, we have
]E9¢0(X) > Eg#(X) forall 0 O1.

In many cases UMP tests do not exist.



Monotone Likelihood Ratio (MLR)

oY
Definition AT Alx)
The family of densities f(xz;6), 8 € © C Ris called to be of monotone likelihood ratio if
exists a function ¢(z) such that the likelihood ratio is a non-decreasing function of ¢(z)

whenever 6; < 0s.
(avegpeves o 160uokes)
Example X1, ..., X, i.i.d sample with f(z1;60) = c(0)h(z)e’"%
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Uniformly Most Powerful (UMP) tests

Theorem

Suppose X has a distribution from a family which is MLR with respect to a fuction ¢(z). In

addition, let’s suppose that the T = ¢(X) is a continuous random variable. For the test
problem:

Hy:0<6y vs Hy:0>0

%) » The test function
bol) = 1, ift(z) >t
P00, i) < to

13) is UMP among all tests of size < Eg,{¢0(X)}.

» Given the size «, there exists some ty such that the test ¢g has size exactly a.
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of) proof
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proof

Folh03> Fo, Tdslo |
@ 2 Ve coushwaed Yt bs ao have <¢ite &

E, 34005 = > [Fp 34,007 € [Fa.3%00F=w  wogoo
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