
Hypothesis testing framework
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Last time

We have the model

We want to test whether there is a difference in the chance of
survival for second and third class passengers, holding age and sex
�xed.

What hypotheses should we test?
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Contrasts
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Class activity

Work on Part II from last class:

https://sta711-s23.github.io/class_activities/ca_lecture_18.html
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Class activity
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Class activity
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Summary of Wald tests

Let  be some parameter of interest. We wish to test the
hypotheses

for some . Given an estimator  such that

the Wald test rejects when
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General framework for hypothesis tests

De�nition: Let  be some parameter of interest. A
hypothesis is a statement about . The goal of a hypothesis test is
to compare two competing hypotheses:
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· here 4.1, =0

· If Mu =EGo, Ho is a simple hypothesis

otherwise, to is asite hypothesis [likewise for
HAL
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Outcomes

The outcome of the test is a decision to either reject  or fail to
reject .
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Truth
-
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Goal:1) Central type Ierror

2) Minimize type II error



Constructing a test
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Observe data Xy, ..., Xn

O Calculateatest statistic Tn
=T) X . .

. ,Xn)
② choose a rejection region R =G(x, ...,x):rejectHo
③ RejectHo if (X, ..., Xu) ER

Example:X..., Xn
iid from population wimeaners

variance on Ho:M=Mo HA:M #Mo

&T(X., ...,X2) = e =En

②R =[(xn ,x):i) - z3
③ RejectHo if (X, ..., Xu)ER, i.e.

if(n) > ZE

Prab. ofstyle I error:P(reject
Hol Ho is true)

Under Ho, Zn *N10,1)
=h prob. of type I error

=P(IZK ZE)
=A



Power function

Suppose we reject  when . The power
function  is
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Example

 iid from a population with mean  and variance .
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Class activity

Suppose that , , and . Make a plot of
 vs.  for .

Now consider testing  vs. . Will

this change our rejection region if we want a size  test?
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Class activity

14 / 16



Simulation veri�cation
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Simulation veri�cation
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