
Hypotheses testing

Question 1

A national research institute in Sri Lanka concludes that Sri Lankans watch television on average 25 hours
per week. It seems likely that graduate students do not watch nearly this much television per week. To test
this, the following data were gathered from a random sample of 50 graduate students.

tvhour <- c(24, 20, 29.3, 25.1, 30.6, 34.6, 30.0, 39.0, 33.7, 31.6,
25.9, 34.4, 26.9, 23.0, 31.1, 29.3, 34.5, 35.1, 31.2, 33.2,
30.2, 36.4, 37.5, 27.6, 24.6, 23.9, 27.0, 29.5, 30.1, 29.6,
27.3, 31.2, 32.5, 25.7, 30.1, 24.2, 24.1, 26.4, 31.0, 20.7,
33.5, 32.2, 34.7, 32.6, 33.5, 32.7, 25.6, 31.1, 32.9, 25.9)

i. State the appropriate null and alternative hypothesis.

ii. Perform an analysis to test the hypothesis in (i).

Question 2

The following data (in litres) which were selected randomly from a normally distributed population of values,
represent measurements of a bottle content that is supposed to contain, on average 5L.

bottle.content <- c(5.1, 5.4, 5.3, 5.2, 5.5, 5.6, 5.4, 5.3, 5.4, 5.2,
5.8, 5.2, 5.2, 5.3, 5.1, 5.3, 5.4, 5.5, 5.5, 5.7)

Use these data and α = 0.01 to test the hypothesis that the content average 5L.

Question 3

Use the following data to construct 80%, 90% and 95% confidence intervals to estimate µ.

[1] 103.4 102.7 90.1 89.8 74.8 106.5 108.5 97.9 115.8 101.1 92.3 108.2
[13] 110.8 96.7 98.9 116.2 115.3 72.7 79.4 100.5

Plot all confidence intervals on a single graph plane.

Question 4

A mathematics teacher gives their students a calculus pretest on the first day of class, and a similar test
towards the end of the course. The results are shown below.

before after
72 65
57 91
71 67
64 66
55 85
60 60
67 97
65 72
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before after
84 54
64 65
56 70
60 75
65 75
69 70
75 72
67 78
74 75
81 90
80 85
71 76
68 65
70 83

Determine whether the students performed significantly better on the post test, using α = 0.05

Question 5

Try to solve your Statistical Inference course hypotheses testing problems using R.
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