
 

Example Continuation from last lecture
We have Y 8 Y É and Yn X2 so

P ca Y Ce 1 a

P X1 Y a 1 a faft
P X co Xii 1 a

so this is the 100 1 a LI

Hypothesis Tests

We have results that are either expressions e.g PDFs
SeSe of which one is correct compliant with the data

A statistician creates an experiment in order to check if
there is enough information to choose the hypothesis heis testin

Method We consider the results as values of randomvariab
and suppose that SsSo belong to 2 distributions hypotheses

Which one will we choose

Example
We toss a coin and check if it is fair At first we suppose
that it is fair 9 0,5
Ho Null hypothesis the one we make at first
Hs Alternative hypothesis
Let's suppose that we toss the coin 6 times then
Xi Bernoulli a S Ex Bin 6,0 fix a E extd
each toss total



Mr Ho 9 0,5
Definition Hs 9 0,75
If the hypothesis completely defines 5 Ho Ha
the distribution then it is called 0 1 64 5 595 i c
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If 5 0,12,3 then wechooseHo 16 47894096
if 5 4,5 6 then we chooseHy

Wrong choice cost
If 5 45,6 and so we chose Ha then the region C is

called critical region

a Type I error P 5 45,6 Ho is correct P C Ho iscorree
P C 9 4 Pyo C P 5 4 p 2 P 5 51 P5 6
88 0,34

arP Ho is omitted Ho is correct is called Type I error probability

b Type I error P 5 0,12,3 He is correct P C the correct

P 5 0 9 0,75 P 5 1 9 0,15 P 5 2 p 0 75 P 5 3 9 0,75 0,1
XP Ho is notomitted He is correct is called Type I error probability

Hocorrect Ha correct
a

Pies e



Definition
A criterion that determines a subset C of the samplespace
such that if X Xu EC then Ho is omitted in favor of
Hs and otherwise we don't omit is called test of Ho with
respect to Hs and is called the critical region of the test

Definition
If Ho the are simple hypotheses then a b take specific
values The test is then called of magnitude a if
Ho Ge 00 or Hs c 01

Then P C Ho is correct P C be o a

If Ho is complex then a is defined as
a supP H.isomitted and is called significance level
Elsdistributions that are derives from hypothesis Ho

Definition
The function T1 G Po Ho is omitted P C Pg C

as a function of is called power function of the test

If Ho is correct T Oo P C Ho correct a

If He is correct T G P C He correct 1 P C Hecared
1 8
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