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Quantitative Techniques: 

Laboratory 3 

Sampling distributions  
This lab will demonstrate the properties of the sample mean and how these change as 
the sample size increases.  
 
We will draw a random sample from a population. Each member will be distributed like the 
population.  But how will the sample mean be distributed? 
 
The Central Limit Theorem states that, as the sample size n increases, the mean will be 
distributed: 
 
a)  approximately normally  
b)  with a mean equal to the population mean 
c)  with a variance equal to the population variance/n. 
 
This result will be used in the next lectures to derive confidence intervals and tests. 
 
 
TASK 1: 
 
On the Excel menu bar, click on Tools, Add-ins…., then make sure that Analysis ToolPak, 
Analysis ToolPak-VBA, and Solver are all ticked. 
 
Download the file Lab3.xls from http://www.staff.city.ac.uk/a.banal-estanol/ and save it in 
your directory. When you open the spreadsheet, a window will pop up asking whether you 
want to enable or disable macros. Choose ‘enable’.1 
 
1.  In a clean worksheet create 10,000 observations from the uniform random distribution (in 
column A).2  
 
2.  Find the average of the first ten observations in B2.3 In the top cells of column C, type N. 
observations - 10 (e.g. see Table 1 below). 
 
3.  Copy the value of B2 into D2 using paste special.  
 
4.  Copy the value of D2 down to D3. Note that the average calculated in B2 would have 
changed.  
 
5.  Repeat steps 2 and 3 until you have 60 different values of the sample mean in Column D 
(see hints below). 
 

                                                            
1  If Excel does not enable the macros, you may need to change the security settings of Excel. Go to Menu, 
Tools, Macro, Security and choose “Medium”. 
2 =RAND() 
3 =AVERAGE(A2:A11) 
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6.  Insert two columns to the left of column C and change the formula in D2 so that it 
calculates the sample mean over a sample of 100 observations.4  Repeat steps 3, 4 and 5 until 
you have 60 different values of the sample mean in Column D. 
 
7. Repeat step 7 for the average over 1,000 observations5 and for 10,000 observations6 (only 
draw 10 samples here). 
 
Hints for Task 1, point 5: 
 
Make sure that you have completed the first 4 steps in Task 1 and that there are values in 
both D2 and D3.7 
 
In order to speed up the process, you could record a macro, as explained below.  
 
If you don’t want to record the macro during the lab, you can use the one provided in the 
spreadsheet Lab3.xls (i.e. Sheet4!CopyPaste). Remember to click on B2 before running this 
macro from Menu select Tools, Macro, Macros. 

 
1. Create a macro which copies the value of B2 to D2.  

a. Click on cell B2. 
b. On the Menu select Tools, Macro, Record new macro.  
c. When you record the macro an icon will appear including the word stop.  

Make sure that the grid icon (relative cell reference) is NOT depressed. This is 
most important.  If this icon does not appear it does not matter, continue 
recording. 

d. Press CTRL + C  
e. Click on cell D2. 
f. On the Menu select Edit, Paste Special and choose Values. Click OK. 
g. If you don’t want to record the macro yourself during the lab, use ‘test’ which 

is already saved in the spreadsheet Lab3.xls. The code looks like this: 
Sub test() 
' 
' test Macro 
' 
' 
' 
    Range("B2").Select 
    Selection.Copy 
    Range("D2").Select 
    Selection.PasteSpecial Paste:=xlPasteValues, Operation:=xlNone, 
SkipBlanks _:=False, Transpose:=False 
End Sub 
 

2. Create a macro which shifts the values pasted in column D down by one cell. 
a. Click on cell D2. 
b. On the Menu select Tools, Macro, Record new macro.  
c. When you record the macro an icon will appear including the word stop.  

Make sure that the grid icon (relative cell reference) IS depressed. This is most 
                                                            
4 =AVERAGE(A2:A101) 
5 AVERAGE(A2:A1001) 
6 AVERAGE(A2:A10001) 
7 Otherwise the macro tries to go to the bottom of the entire sheet. 
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important.  If the stop icon does not appear, stop recording from Tools, 
Macro, Stop recording. Then On the Menu select Tools, Customize, 
Toolbars and Click next to the box “Stop recording”. This icon can be 
dragged to the top of your Excel toolbar. 

d. Press Shift + End + ↓ (this selects D2 and the cells below it where there 
previous draws of the sample mean have been copied). 

e. Press CTRL + C 
f. Press ↓ 
g. Press CTRL + V 
h. If you don’t want to record the macro yourself during the lab, use ‘test2’ 

which is already saved in the spreadsheet Lab3.xls. This macro looks like this: 
 
Sub test() 
' 
' test Macro' 
 
' 
    Range(Selection, Selection.End(xlDown)).Select 
    Selection.Copy 
    ActiveCell.Offset(1, 0).Range("A1").Select 
    ActiveSheet.Paste 
End Sub 
 

3. In order to further speed up the exercise, you can combine the macros above so that 
they run sequentially. 

a. On the Menu select Tools, Macro, Visual Basic Editor. If it is already open 
from previous macro, just start writing below the last macro. 

b. You need to run the above macros enough times to obtain the 60 different 
sample means you need. Remember that you already have two (equal) values 
in D2 and D3. Therefore you need to run the two macros 58 times + just the 
first macro once to have the last value for the sample mean.8 The code you 
need to type in is as follows, where you replace “test” and “test2” with the 
names you have given to your macros. 

 
Sub CopyPaste() 
' 
' CopyPaste Macro 
' 
For i = 1 To 58 Step 1 
    Application.Run "test" 
    Application.Run "test2" 
Next i 
Application.Run "test" 
End Sub 
 

                                                            
8 If the last macro you run is the second (e.g. test2), you will have two equal values in D2 and D3. 
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TASK 2:  Calculate the mean and standard deviation of the sample mean for each sample 
size.9  
 
TASK 3:  For sample sizes 10 and 100 create a histogram showing the distribution of the 
sample means. Hint: use the following bins so that you can see better the difference 0.1, 0.2, 
0.25, 0.3, 0.35, 0.4, 0.45, 0.5, 0.55, 0.6, 0.65, 0.7, 0.75, 0.8, 0.9, 1. 
 
Table 1 
 
 A B C D E F 

1 Rand Sample MeanN. obs. Sample meanN. obs. Sample mean 
2 0.5534 0.498407 10,000 0.498761,000 0.478376 
3 0.8095   0.498229  0.465908 
4 0.9420   0.498385  0.509412 
5 0.7839   0.50266  0.469801 
6 0.9698   0.5019  0.522351 
7 0.9669   0.498555  0.546892 
8 0.7739   0.495123  0.517191 
9 0.1165   0.499345  0.513374 
10 0.8839   0.499921  0.522607 
11 0.9616     0.490587 
12 0.2248     0.540473 
13 0.2090     0.517717 
14 0.8804     0.527152 
15 0.0067     0.470983 

 

                                                            
9 The formula for the standard deviation is =STDEV(insert range in here) 

Old values of 
sample mean 
from pasted 
values 
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here 


