Do the data of Exercise 4 support the hypothesis that the proportion of students who think that the library collections are adequate is the same for all years of studies?

1. State the null and the alternative Hypotheses

2. Test the hypothesis at α = 1%

3. What is your conclusion?

SOLUTION
1. & 2.
Here we want to test whether the proportion of students who think that the library collections are adequate is same for all year or not.

Let p1, p2, p3, p4 are e the proportion of students think that the library collections are adequate and studied for 1 year, 2 year, 4 year respectively and let p is the total proportion of students who think that the library collections are adequate.

Now from the given data we can see there are in total 356 students out of them 135 thinks that collections are adequate.

Now here the null and alternative hypotheses can be given as follows.

Hypotheses:

Here the hypothesis of interest is,

Ho: p1=p2=p3= p4 =p against Ha: Ho is not true (i.e. there is at least one pi which is not equal to p)

Test Statistic:

Here this test can be performed using a Chi-square goodness of fit test. The test statistic is as follows,
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And under the null hypothesis this test statistic follows a Chi-sq distribution with (no of groups – 1) degrees of freedom i.e. (4-1) =3 degrees of freedom here.

Rejection criteria:

We will reject the null hypothesis at 100(1-α) % confidence if 

observed value X2> Tabulated X32(α)

Calculation:

Since the total no of students is who thinks collections are adequate is 135 thus the expected frequency for ith group = proportion of student in ith group*135

And the observed frequency is the obtained number of students who think the collections are adequate at ith group. Thus the following table is obtained from the given data,
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1 144 73 0.404494382 55

2 102 26 0.286516854 39

3 66 19 0.185393258 25

4 44 17 0.123595506 17

Total 356 135 1 135


Thus the value of the test statistic is,
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 =11.66

and the critical value is,

Tabulated X32(0.01) =11.3448
Since the observed test statistic value is greater that the tabulated value, so we are rejecting the null hypothesis at given level of significance.

3.
Conclusion:

At the given level of significance the null hypothesis is rejected, that means the proportion of students who think that the library collections are adequate is not same for all the years.

