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Quantitative Techniques: 

Laboratory 2 

Excel:  Developing your first macro and using it to create a 
normal distribution quickly 
 
Remember to use the FULL version of Excel which you should see on your desktop.  If you  get into 
Excel via downloading a web file this web version of Excel does not have all the features you need. 
 
Occasionally you may need to make sure you have the necessary add-ins available.  On the menu bar, 
click on Tools, Add-ins…., then make sure that Analysis ToolPak, Analysis ToolPak-VBA, and Solver 
are all ticked. 
 
Save your file as Lab2 or something and continue to save at regular intervals. 

Creating a useful macro 
Open a new file and in A5:A10 type the numbers 1-6 
 
Select any box in the region A6 – A9. 
 
Before you try this macro recording, practice repeating steps 1-5 below. 
 
Teach the spreadsheet a macro by the following steps 
 
On the Menu select Tools, Macro>, Record new macro. 
 
Give it a name like CopyBlockDown with k as the shortcut key. 
 
Under description type "copies block down". 
 
Press OK. 
 
An icon will appear including the word stop.  Click the bottom right bit of this once to select "relative 
cell reference."  Make sure that the grid icon is depressed.  This is most important. 
 
Everything you do now will be recorded for future reference so take it slowly. 
 
1. Press CTRL  +  SHIFT  +  8   (This should select the entire block of six numbers.) 
2. Press CTRL +  C   (This should copy the block to the clipboard.) 
3. Press END +  down arrow 
4. Press down arrow 
5. Press CTRL + v (This should paste the block.) 
6.  Click on the square dot on the Stop button to stop recording 
 
You are now ready to use the macro you have recorded. 
 
1.  In  E1 type = RAND() and in F 1 type = norminv(E1,0,1) 
2. Copy the formulae to row 2 
3  select cell E1 
4. Press CTRL+k nine times. 
 
What happens? 
 
To examine the Visual Basic program you have created on the menu select Tools, Macros, your macro 
and Edit. 
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It should look like: 
 
Sub CopyBlockDown() 
' 
' CopyBlockDown Macro 
' 
' Keyboard Shortcut: Ctrl+k 
' 
    Selection.CurrentRegion.Select 
    Selection.Copy 
    Selection.End(xlDown).Select 
    ActiveCell.Offset(1, 0).Range("A1").Select 
    ActiveSheet.Paste 
End Sub 
 
Can you make any sense of  it? 
 
The lines staring with a ‘ are comment lines and do not do anything, but are useful for documenting 
what is going on. 

A useful feature: Using a macro to call another macro 
Macros can make use of other macros, exactly like a subroutine in programming.  To illustrate this, 
record another macro in the same workbook: 
Go to Sheet2 
 
In A1 type =Rand() 
 
In B1 type = norminv(A1,0,1) 
Copy this down to A2 and B2 
Select A1 again  
 
On the Menu select Tools, Macro>, Record new macro. 
 
Give it a name like MultipleCopyDown with L (lowercase) as the shortcut key. 
 
Under description type “repeats copy block down “ nine times.  
 
Press OK. 
 
An icon will appear including the word stop.  Click the bottom right bit of this once to select 
relative cell reference.  This is most important. 
 
Everything you do now will be recorded for future reference so take it slowly. 
 
1. Press CTRL + k nine times 
2. Click on stop  
 
You have created your second macro, which should create n10 lines of whatever is in the current n-line 
block.  E.g. 2 lines => 1024 lines  
 
Now select Tools, Macros, Edit, and your macro.  Can you make any sense out of it?   
 
Sub MultipleCopyDown() 
' 
' MultipleCopyDown Macro 
' repeats copy block down nine times 
' 
' Keyboard Shortcut: Ctrl+l 
' 
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    Application.Run "Lab2.xls!CopyBlockDown" 
    Application.Run "Lab2.xls!CopyBlockDown" 
    Application.Run "Lab2.xls!CopyBlockDown" 
    Application.Run "Lab2.xls!CopyBlockDown" 
    Application.Run "Lab2.xls!CopyBlockDown" 
    Application.Run "Lab2.xls!CopyBlockDown" 
    Application.Run "Lab2.xls!CopyBlockDown" 
    Application.Run "Lab2.xls!CopyBlockDown" 
    Application.Run "Lab2.xls!CopyBlockDown" 
End Sub 

Creating a non-standard normal distribution 
Delete the block you have just created, but leave A1 and A2 alone. 
 
In B1 Type =NORMINV(A1,10,2)   and copy to B2. 
 
Now press Control + l (lowercase l). 
 
What happens? 
 
You should have produced 1024 drawings from the normal distribution with mean 10 and standard 
deviation 2. 

Looking at the results 
For the time being do not freeze the results. 
 
Create a histogram.  To do this you will need to decide on the bin sizes.  I suggest you have an odd 
number of bins (e.g.11) with the middle bin centred around the mean of 10.  The bin width should be 
chosen so that you cover most of the variation. 
 
If you are not sure, try bin sizes of 0.2, 0.4, and 0.8 and see what gives the most useful picture. 
 
Use the standard functions calculate mean (Average), standard deviation (STDEVP), skewness 
(SKEW), and kurtosis (KURT) for both the uniform and the normal distribution in Cells A1026:B1029. 
 
Keep the cursor around this area and type things into nearby cells.  Watch what happens every time you 
press RETURN. 
 
Which of the sample statistics varies the most? 
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Binomial and other distributions 
Create a new Excel file and call it Lab2BinomialEtc or something similar 
 
How fair is this coin?      
       
N of tosses 5      
 Number of heads 
Probability of 
Head 0 1 2 3 4 5 

0 1 0 0 0 0 0 
0.1 0.59049 0.32805 0.0729 0.0081 0.00045 0.00001 
0.2 0.32768 0.4096 0.2048 0.0512 0.0064 0.00032 
0.3 0.16807 0.36015 0.3087 0.1323 0.02835 0.00243 
0.4 0.07776 0.2592 0.3456 0.2304 0.0768 0.01024 
0.5 0.03125 0.15625 0.3125 0.3125 0.15625 0.03125 
0.6 0.01024 0.0768 0.2304 0.3456 0.2592 0.07776 
0.7 0.00243 0.02835 0.1323 0.3087 0.36015 0.16807 
0.8 0.00032 0.0064 0.0512 0.2048 0.4096 0.32768 
0.9 1E-05 0.00045 0.0081 0.0729 0.32805 0.59049 

1 0 0 0 0 0 1 
 
1.  Try to reproduce the above numbers using the binomdist( )  function 
2.  Inspect the table. Is it symmetric?  Does it look valid as a table of the binomial distribution?  Do the 
headings look correct? 
 
3.  Now copy all this to the next sheet in the file and change the last parameter in the formula from 0 to 
1 (i.e. FALSE to TRUE).    You should get the following (Cumulative binomial): 
 
How fair is this coin?      
       
N of tosses 5      
 Number of heads     
Probability of 
Head 0 1 2 3 4 5 

0 1 0 0 0 0 0 
0.1 0.59049 0.91854 0.99144 0.99954 0.99999 1 
0.2 0.32768 0.73728 0.94208 0.99328 0.99968 1 
0.3 0.16807 0.52822 0.83692 0.96922 0.99757 1 
0.4 0.07776 0.33696 0.68256 0.91296 0.98976 1 
0.5 0.03125 0.1875 0.5 0.8125 0.96875 1 
0.6 0.01024 0.08704 0.31744 0.66304 0.92224 1 
0.7 0.00243 0.03078 0.16308 0.47178 0.83193 1 
0.8 0.00032 0.00672 0.05792 0.26272 0.67232 1 
0.9 1E-05 0.00046 0.00856 0.08146 0.40951 1 

1 0 0 0 0 0 1 
 
4.  Does the table above look correct?   
 
Now answer the following questions: 
5. What is the probability that there will be 0 or 1 heads 

a) if the coin is fair   ? 
b) if the true probability of heads on a single trial is  0.4  ? 
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6.  Revisit Question 4.  
 
 λ 0.5 1 2 3 4 5

X! X λXe-λ/X!     
1 0 0.606531 0.367879 0.135335 0.049787 0.018316 0.006738
1 1 0.303265 0.367879 0.270671 0.149361 0.073263 0.03369
2 2 0.075816 0.18394 0.270671 0.224042 0.146525 0.084224
6 3 0.012636 0.061313 0.180447 0.224042 0.195367 0.140374

24 4 0.00158 0.015328 0.090224 0.168031 0.195367 0.175467
120 5 0.000158 0.003066 0.036089 0.100819 0.156293 0.175467
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