14.8.3
Estimation and Hypothesis Testing with Excel

In this worksheet we shall use the data input in Worksheet 15.8.1, Merlin1.xls, as our population. We shall again calculate its summary statistics, and then use it as a population from which to provide a random sample. From this sample we shall estimate the population parameters and then test various hypotheses about that population, (conveniently forgetting that we actually know the true values for the population!).

     1
Open Excel and input your file, Merlin1.xls, saved in Worksheet 15.8.1.  If you have not saved the data turn back to that section and type it in.

With your cursor in the worksheet  File / Open and select Merlin1
     2
Calculate again the summary statistics for all the ages:

Tools / Data analysis / Descriptive Statistics. / Input range A3:A63  

Tick Labels in first row and Summary statistics.  Widen column I to read the terms.

· Make a note of the mean value. 





. . . . . . . . . . . .

     3
Take a random sample of 10 cases:

Tools / Data analysis / Sampling / Input range A4:A63 / Method Random / No. of samples 10 / Output range C4

 
Label column Age Sample in C3 

     4
Test your sample for normality: (Excel does not offer a normality test so a histogram will be used as an indication.)

Type the numbers 20, 30, 40, 50 and 60 into D4:D8 to set as the bin range.

Tools / Data analysis /Histogram / Input range  C4:C13 / Bin range D4:D8 / Output range C15 and ask for Chart output.

· Does your histogram look reasonably normal?



. . . . . . . . . . . . 

(Unless it seems a long way off normal, assume normality. If it does seem very skewed take a new sample.)

     5
Find a confidence interval for the mean of all the ages: (Don't use the function wizard as this uses 'z' instead of 't' in the calculation giving an incorrect result.)

Tools / Data analysis / Descriptive statistics / Input range C4:C13 / Summary statistics and Confidence level for mean. 

Make a note of your sample mean (Note: samples differ)                           . . . . . . . . . . . . . 

Despite Excel's description this result is not the confidence interval but the half interval on either side of the mean, ts/(n. If your result is 'c' then your confidence interval is 
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Calculate your interval:

· Does this interval include the mean age found in Task 2?

. . . . . . . . . . . .

Repeat, changing the confidence level to 90%. 

Label these outputs AgeSample and compare the two intervals.

     6
As Excel does not offer a one sample t-test the sample cannot be used to test for the value of the population mean. This is assumed to be within the 95% confidence interval found in the last task.

     7
Insert a new column. Type 1 in rows 4 to 33 and 2 in rows 34 to 63, (see Task 8.2.4). Label the column Sex. We shall assume that the first 30 employees are male and the last 30 female. 

Take two new samples of 10 (see Task 14.8.3.3 if uncertain), one for the males and one for the females and store the data in the next two unused columns. Label these columns MaleAge and FemaleAge respectively. 

     8
Calculate separate confidence intervals for the males and females and see if they overlap.

Produce summary statistics for each sex separately, as in Task 8.3.5. Label the outputs MaleAges and FemaleAges respectively.

Calculate each 95% confidence interval as in Task 8.3.5.

· Do the intervals overlap? 






. . . . . . . . . . . .

· What does this mean?






. . . . . . . . . . . .

     9
Carry out a Two sample t-Test to see if the males and females in the whole population have the same mean ages. In order to decide which test to use the variances of the two samples must be compared for equality.

Tools / Data analysis / F-Test Two-sample Variances / Variable ranges for male and female samples respectively.

· State value of p(F<=f) one-tail                                                                   . . . . . . . . . . 

If this value >=0.05 the two variances are not significantly different, that is, they are equal; if < 0.05 they are unequal. Select the next test accordingly.

Tools / Data analysis / tTest for Two Samples assuming (Un)Equal variance / Variable ranges for male and female samples respectively / Hypothesised difference 0 / Alpha 0.05.
The P(T(t) two tail is the probability of there being no difference between the population means. 

· State this value.







. . . . . . . . . . . .

· What do you conclude?






. . . . . . . . . . . .

    10
Save this updated file as Merlin3Gr.

    11
Copy the data into an unused Worksheet and save as Merlin3.
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