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Problem #1
You are conducting a multinomial hypothesis test (a=0.05) for the claim that all 5 categories are equally  likely to be selected. Complete the table.
Category     Observe  frequency     Expected Frequency
A                      12                                 13.8
B                      22                                 13.8
C                     10                                  13.8
D                      18                                 13.8
E                       7                                   13.8

Report all answers accurate to three decimal places. But retain unrounded numbers for future calculations
What is the chi-square test-statistic for this data?  
X 2 = ______________
What are the degrees of freedom for this test?  
Ans:
There are k = 5 categories – A, B, C, D, E.
Ho: All 5 categories are equally likely to be selected.
Chi-square test statistic = 
                               =  +  +  +  +  
                                       = 10.783
The degrees of freedom of this test statistic = k-1 = 4
Under Ho, the test statistic follows a chi-square distribution with degrees of freedom = 4
At level of significance = 0.05, we reject Ho if the test statistic is greater than 9.488
Thus, we reject Ho at level of significance = 0.05
Hence, we conclude that all 5 categories are not equally likely to be selected.



Problem #2
You are comducting a multinomial Goodness of Fit hypothesis  test for a claim that the 4 categories occur with the following frequencies:
H o : Pa = 0.3;   pb = 0.4;  pc = 0.2;  pd = 0.1
Complete the table
Category    Observe Frequency      Expected Frequency

A                     24                                   2.2
B                     29                                   2.2
C                    21                                   2.2
D                    14                                   2.2

What is the chi-square test-statistic for this data?
What is the P-Value?
Ans:
Ho: pa = 0.3, pb = 0.4, pc = 0.2, pd = 0.1
The observed frequencies for the categories A, B, C and D are 24, 29, 21 and 14 respectively.
The total frequency is equal to 88
Since Ho: pa = 0.3, pb = 0.4, pc = 0.2, pd = 0.1
The expected frequencies for the categories A, B, C and D are 0.3*88, 0.4*88, 0.4*88 and 0.1*88 respectively.
Thus, the expected frequencies for the categories A, B, C and D are 26.4, 35.2, 17.6 and 8.8 respectively.
Hence, the completed table is:
Category    Observed Frequency      Expected Frequency
A                     24                                   26.4
B                     29                                   35.2
C                     21                                   17.6
D                     14                                   8.8

Chi-square test statistic = 
                               =  +  +  +  
                                       = 5.04
There are k = 4 categories – A, B, C, D.
The degrees of freedom of this test statistic = k-1 = 3
Under Ho, the test statistic T follows a chi-square distribution with degrees of freedom = 3
The p-value of the test statistic = PHo (T ≥ 5.04) = 0.169
Thus, we fail to reject Ho.
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