Hypothesis testing framework
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Recap: Constructing a test
Hy:0c0©, Hy:0c 06
Observedata X1, ..., X,,.
Calculate a test statistic T, = T'( Xy, ..., X,)

Choose arejectionregion R = {(z1,...,x,) : reject Hy}
Reject Hy if (X1,...,X,) € R
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Suppose we reject Hy when (Xl, Cee Xn) € R.The power
function 5(0) is

B(0) = Py((X1,...,X,) € R)
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Q = oerde Nlob) cdb

X1,...,X,iidfrom apopulation with mean @ and variance a2

Ho:p=po Hp:p>po
regeet g when 2 = Xn = Mo > C
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Class activity

B(u)%l—cb(za_ (i;ﬁ))

Suppose that ug = 0,7 = 100, and 0 = 1. Make a plot of
B(w) vs. ufor a = 0.05.

Now consider testing Hy : pt < pgvs. Hyq @ 0 > pug. Will
this change our rejection region if we want a size o test?
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Rejecting H

Hy:0c©y Hy:0c 6,

A hypothesis test rejects Hy if (X1, ..., X,,) isin the rejection

region R. Are there any issues if we only use a rejection region
to test hypotheses?
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p-values
Hy:0€60, Hy:0¢€ 0,

Given o, we construct a rejection region R and reject Hjy when
(X1,...,X,) € R.Let(x1,...,x,) be an observed set of data.

Definition: The p-value for the observed data (z1, . . ., ) is the
smallest o for which we reject Hy,.
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X1i,...,X,iidfrom a population with mean @ and variance a2

Ho:p=po Hp:p>po
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Next steps

So far, we have discussed the Wald test in detail. What other
hypothesis tests have you seen in statistics courses?
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Class activity

https://sta711-s23.github.io/class_activities/ca_lecture_20.html
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Class activity
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