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NP criterion is a particular way to design a test for Hy vs. Hy by trading off Pp(0)
and Py;(6). Bayes is just another way to tradeoff. Minimax is another. The NP criterion

max Pp(6) subject to Prp(d) < a

where o is a fixed constant (0 < o < 1) called the level or significance level of the test.

One says that
The design goal of NP is to find the most powerful a-level test of Hy vs. Hj.

e NP criterion recognizes a basic asymmetry in the importance of the two hypotheses
(in contrast to Bayes and minimax).

e For a general solution to NP problem it is necessary to consider randomized tests.

Define a randomized decision rule ¢ for Hy vs. H; as a function mapping I" to the
unit interval [0, 1] with the interpretation that d(y) is the conditional probability
with which we accept Hy given that we observe Y = .

Can of course view non-randomized decision rules as special cases of randomized
rules and therefore we won’t use a different notation for randomized and non-
randomized decision rules.
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For a randomized decision rule ¢

Pp(6) = Eo{6(Y)} = [.6(y)fo(y)dy
Pp(8) = E{6(V)} = [.0(y)fily)dy

which, of course, reduces to the previous definition when the randomized decision
rule is actually non-randomized.

3.1 E?lfe" A Comm’an sense argument for NP solution

Can think of NP testmg s’ the Settmg up of a preference order’- ’for points Yy~ in the
- {) observation s/pace Equwalently, thele is an analogy Smart student shopper |

/

= Suppose that‘fa Student makes a trip to”]

sh mtendmg to Spend at most Q-

<& do“llals Tl}@x Student has two functions’in mind /
(Y 7 / ;;f" 7 fj{} .
&)// éﬁ) o [ }yj = COost Qf 1tem V. ’ ,{J
U aa #

o Pl( j = Value placed orf item y ( }y/s sulnectwe after all, v\‘rho is to sayf
” that Chéetos are 1MOre; Valuable tha Flultloops) / /,v;f’
/f’ / [/
Let S b€ the conten’gsof the shopp)n’g/zart. Then the sma;@é)pping /(/)bﬁective
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