One Sample t-test

This test compares the mean value of a sample of data to a known value in the population. 

Question 1

The 40-hour work week is an established standard for full time employees. Work less, and you feel guilty for not putting in a full week. Work more, and you feel that you are performing beyond expectations. Use the data below collected from a random sample of 45 graduate employees in a certain week to test, at the 5% significance level, the hypothesis that the average university graduate who is employed full time, works a 40 hour week.

	Number of Hours worked for University Graduates

	35
	31
	45
	41
	35
	46
	20
	35
	60

	32
	38
	26
	48
	47
	40
	36
	32
	40

	44
	39
	28
	55
	46
	36
	27
	48
	35

	29
	38
	42
	41
	37
	37
	48
	33
	55

	41
	25
	51
	38
	37
	52
	44
	43
	40



Select a new datasheet using File, New, Data.
Click on Variable View in the bottom left-hand corner of the screen and format 
a variable for Hours. Enter Hours worked per week for University Graduates under Label, in order to add detail to the information generated in the output. 
Click on Data View and enter the data as shown below for the 45 cases.

	
	Hours

	1
	35

	2
	32

	3
	44

	4
	29

	5
	41

	6
	31

	7
	38

	8
	39

	9
	38

	10
	25


etc.

Save.
To examine the distribution of the data, select Graphs, Legacy Dialogs, Histogram, and transfer the variable Hours worked per week for University Graduates (Hours) into the Variable dialogue box. Select the check box Display Normal Curve. Click on Titles and enter Hours worked per week for University Graduates, Continue, OK.
[image: ]

The data displays an approximate Normal Distribution, which is a condition for the reliable application of the one sample t-test.

One Sample t-test

Test, at the 5% significance level, the hypothesis that the average university graduate who is employed full time, works a 40 hour week.

Null Hypothesis		H0: The mean number of hours worked by graduates is 40hrs
Alternative Hypothesis	H1: The mean number of hours worked by graduates is not 40hrs

Select Analyze, Compare Means, One-Sample T test.
Move the variable Hours worked per week for University Graduates (Hours) into the Test Variable dialogue box. In Test Value type 40, OK.
The output is shown below.
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[image: ]

There are two tables of output. The One Sample Statistics provides the standard descriptive statistics.

One Sample Test
t = 0.421 and the Sig. = 0.676.
Since Sig. > 0.05, then Accept H0 at the 5% level of significance.
The sample evidence indicates that the average university graduate who is employed full time, works a 40 hour week.

The mean difference in this sample between the number of hours worked and the test mean (of 40 hrs) is 0.533hrs, but there is a 95% chance that this mean difference for the population of all graduates could lie between 3.08hrs and 2.02hrs.

Note: No difference between the test value and the sample mean would be represented by a mean difference of 0. Since a mean difference of 0 is plausible as it falls within the confidence limits  3.08hrs to 2.02hrs  then this information also concludes that there is not enough evidence to suggest a significant difference.

Question 2

Return to the data editor
Select the data set Census.sav which contains a variety of demographic and attitudinal items for a sample of UK adults.

Test, at the 5% significance level, whether the mean income of a sample of people in a particular area is any different from the national average of £50,000.

Null Hypothesis		H0: The population income is £50,000
Alternative Hypothesis	H1: The population income is not £50,000

Select Analyze, Compare Means, One-Sample T test.
Move the variable Annual Income in 2010 (income10) into the Test Variable dialogue box.
In Test Value type 50000, OK.
The output is shown below.

T-Test
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t = 7.509 and the Sig. = 0.000.
Since Sig. < 0.05, then Reject H0 at the 5% level of significance.
The sample evidence indicates that the mean income of the people in this area is not £50,000.

Reliability of Results

Construct a histogram of the data and display the Normal Curve.
What information can be interpreted from the output and how does this affect the reliability of the results?

___________________________________________________________________

___________________________________________________________________

Explain two factors shown by the 95% confidence interval of the mean difference.

(i) ______________________________________________________________

(ii) ______________________________________________________________


Question 3
Return to the data editor.
Select the data set World95.sav which contains demographic data from a sample of countries throughout the world.

From the data set the variable considered is:
Population increase % per year (pop_incr) 
Test, at the 5% significance level, whether the mean population increase (%) per year is greater than a previous estimate of 1.5%.

Answer the following from the output obtained:

This is a one-tailed test and hence the significance in the output will need to be halved.

The significance value is ______________________

Is H0 accepted or rejected?_____________________

Is the mean population increase % per year greater than a previous estimate 

of 1.5%?______________

Explain two factors shown by the 95% confidence interval of the mean difference.

(iii) ______________________________________________________________

(iv) ______________________________________________________________

Examine the distribution of the data by constructing a histogram with a Normal Curve.
Comment on your findings.

______________________________________________________________________

______________________________________________________________________
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