
 

Test Statistic

Hypothesis Testing testing whether or not a statement about the
Unknown parameters or features of a data set is true
Testing if your hypothesis is true or false

NullHypothesishol your original initial hypothesis
It is either true or false

accepted rejected

Alternativeltypothesie If Ho is Rejected then your alternative
Hypotheses will be accepted

Usually the opposite of Null Hypothesis

Ed

How do we know if our Hypothesis

is Accepted or Rejected

Null Hypothesis: I’m going to win $1000 
Alternate Hypothesis: I’m going to win more Tyson $1000 
 
Null Hypothesis: Justin Bieber will marry Senlena Gomez 
Alternate Hypothesis:  
 
Null Hypothesis: President Obama will be re-elected with 5% majority 
Alternative Hypothesis: President Obama will be re-elected with 10% majority 
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LeftTailedHypothesistest a test where the Rejection Region

is located to theg
extreme Left of the distribution

RightTaitedHypothesistest a test where the Rejection Region

is located toy theg
extreme Right of the distribution

TwoTaitedHypothesistest a test where the Rejection Region
is divided

Haequalfy between 2criticalvalu.es

J Vqfye
Probability of obtaining a sample move extreme

fffan the
one's observed in your data assuming
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Criteria to allow us to use this test
Random Sampling
Large counts condition expected values 5
Categorical variables qualitative data

exJconsider a test with 4 answer choiceseach for 100 questions
we want to see how evenly distributed the correct
answer choices are amongst the 4 possible choices

A B C D
What is your Null Hypothesis

ABCD each make up 254 of correct answers

What is your Alternate Hypothesis

Not equal distribution

Find 212
Correct
choice Expected Actual You'll use your calculator

if I lxtEHctu.IEIectedIhhfh

42 125252012 125252012 125252512 135252512

O K so our Test statistic is 6

but how does this help us accept1Reject our

Hypothesiso



DegreesoffreedomldFI the amount of values in a system

that are free to vary of choices 1

If there are 9 positions on a softball team then
we have 8 DF because once 8 people are
assigned a position the last person's position is
fixed

ABCD 4answer choices Idf 4 13J

Significancelevet The probability of Accidentally Rejecting
Ho when it is true
L typically 0.05 or 0.01

a threshold that defines the strength of evidence

It is a value we as researchers choose depending
on how important it is that our statistical analysis
is precise and accurate

14,54 or104
0.01 0.050.1

The higher this value the weaker the evidence

14 very strong evidence lifeor death
54 strong evidence t used most often
loop moderate evidence

L 1 Confidence Level

If a researcher wants to be 954 confident rn the strength
accuracy of their results then 1 0.95 0.05 54

significance Level



Circling back to our Multiple Choice Test Ex
We have 122 6

df 3
L 0.05 chosen not calculated

Now with all these values we consult a

Critical Value Table

o

df
D

Critical µ

42 6 and Critical Value 7.815

ftp.If2 22CriticalValuethenyouREJECTHoIfXdscriticalvalueithenyouACCEPTIt

Gc 7.815 212L Critical Value

Thus we 1AcceptHoT



Calc X Goodness of Fit Test Yn Expected Actual

A 25 20
B 25 20

L1 Actual values c 25 25
L2 Expected Values D 25 35

D

STAT TEST o b s calculate
X2GOF Test

CriticalvalueII cutoff values that define regions where

the 212Test statistic is unlikely to lie

Rejection offtp.t yq
Rejection of Ho

To find 2 you first find your degreesof freedom df

and choose your significance Level x Then use the
table below

Degrees of Freedom

Critical Values

Significance Levels

You will ALWAYS be provided this table
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Ho even distribution of W L T
Hai uneven distribution

A 0.05 2 24 Expected 8

12 14
8
81 s 438

84 84 1 275.25
P Value Probability that X 5.25

between o.io oos

asdf 3 1 2

IO 05LPvalueco.IT



X'Test for Independence
Shows whether two data sets are
Independent of eachother or not

If P VALUE L X then you REJECT Ho

fIfPValUEsX.thenyouACCEPTHo

whatisHo.Ha
Ho gender is independent from music preference

Ha not independent

Show that the expected valve for a female liking
pop is 21

probability of female probabilityof liking Pop
4280 4480 26.254 of total 0.262580 21

Find the degrees of Freedom

row 1 column 11 3 I 3dI



Find Xd teststatistic and Pvalue
Calc Test for Independence

Inputting Matrix

2nd X t EDIT I Row x column
A

Enter Values using arrow key to navigate

calculating GOF Test
c

observed
STAT TEST o b o Expected

aeudyittemdptymafiai.fm

XaTest
Calculate

142 1.62 P 0.651
Clearing Matrices

2nd s s 2 5 shpighlight DEL
Mem Mem Matrix Matrix

MgtDd

Accept or Reject Ho

P t 0.65 s 0.01 IthusiacceptHL

OR
0
i Xtc 2 1.62 11.34 ThusAcceptHo_

O I



Independence

Filipe ThrillerComedy Horror total

0 20
years 13 26 41 80
2050

54 48 28 130years

titters 43 8 90
117 77 300

State the null Hypothesis and Alternate Hypothesis

Ho Independent

Ha Not Independent

Show that the expected frequency for preferring horror
films between the ages of 20 and 50 years is 33.4

P2050 years 130 43.34

P Horror 738 254

P 2050 andHorror 338 Io 300 33.4

Find the degrees of Freedom

ofRows 1 of Colums 1 2 2 D
Find X2test statistic and the P value

comt.it tiitt l

name

t itX2 Z 45.2

Τhere hundred people of different ages were interviewed and asked which genre of 
film they mostly watched. The results are shown below. Using the Chi-Square Test 
at a 10% significance level, determine whether the genre of film watched is 
independent of age.



Goodness

offitex

Day Expected Actual
Estudents 1057 15

Sunday 15 12
Monday 15 14
Tuesday 15 18
Wednesday 15 17
Thursday 15 15
Friday 15 15
Saturday 15 14

Ho even uniform distribution
uniformDistribution

Ha uneven distribution on a

a 0.05 df 7 1 6 if IT
4 Actual t L2 Expected

o i

STAT TEST fgoatyes
calculate 71 61

2 12.592 12 1,6 Idc Z ThusweAcceptHo 1

OR

PValue 0.95 pVane L e tH2 0.05
Even Distribution


