
 

Lecture26
1 Gner an experiment with null hypothesis Ho the Pvalue
of the experiment is the smallest significancelevel
that would lead to a rejection of Ho with the
green data

the P value is sometimes called the observedsignificance

level
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Motto The p value is a measure of the risk
that we make an incorrectdecision of we
reject Ho
So for example if we are given a value of our
test statistic and it has a very high p value
then we are at high risk of a Type I error

if we reject Ho

Notice that p values give us a refinementof
the fixedsignificance level testing

S level



fix a significance level x
if the observed value is on the critical region
then the p value is smaller than a

if p value Ea Reject to
otherwise accept Ho report the result with
p vali

Relationship between Hypotiene Test and Confrderce I
Th

close relationship between a hyoothers test for a
parameter 0 and the confidence outwal for O

suppose that I U is a 1004 a confidence

interval for a

There a hypoth's test of significance
level x for

the hypothesis
Ho D Oo H O Oo Oo some neuter

will lead to a rejection of Ho if andonly

if Oo EL U

This gives an equivalent way of performing
fixed B lead

testing
Comer a hypothesis Ho O Oo H O Oo choose

a test statistic for Dad a sig level d

for a green pontestmate On construct

the CI around 8

If Q is on the interval accept Ho



f Oo s accept
If Oo is not on the internal repeatHo

Tests on the mean ofa Nonaldoshshutron

we study in more detail the case of sampling the
normal distribution with Brown variance o

null
we fix a 0 hypothesis

Ho M No some

we break H into three cases

Hi MFno H in No Him Mo

A small of the previous examples
we standardize

every we take as our test stat

2 0
5 1
own

Thus if Ho is true then Zo NCOs 1

Any statistical test of
this form is

called a Z test

E tests are particularly important since even if we are not

sampling a normal distribution
having a large sample means the

central limit theorem will
make the test still apply



Z test structure for significance level x
ummm

i From data compute to Tojo some

ii Fmd p value for the test with observations

Iii Reject Ho if p value of Zo B E d

three cases of this

Case Hc M No
Two sodedHailed test
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so the p value for Zo B
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Therefore we refect Ho if a za P Zo Eted

equivalently reject Ho whee Iz z l P Zo El HD

equivalents resectHo when
pLzoelzol 7 I I
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Recall Zaz is the s t PLZ E I E



So the critical regronis Zo E Fk or Zo 32

CaseII Hi MIMO one sided tailed

Pvalue P Zo Ed

22

m Tejecto
Then reject Ho il P Ea
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where Za is such that
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Similarly
Case i H M E Mo Lonesidedltailed

p value is P Zoe Hot

So Reject Ho il
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Example simple of 25 adults have a mean body

temperature of 36.8 Assume body temp is normally

distributed with 0 0.342 Suppose our test is

Ho µ 37 C

H in 37 d two sided
use

of O O1

Accept or reject Ho

solution
z

E no 2.94
Coffee

36.8 37
o34hr25

So the p value 2sided of the test is

914 0.003282 E O.O
I a

2P ZE 2
So reject.tt


