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Quantitative Techniques: 

Laboratory 5  

1) Buttons for macros 2) Normal distribution 

Overview 
The objectives of this investigation are:   

1. To learn how put a button to invoke a macro 
2. To calculate probabilities from the normal distribution using Excel 

 

Task 1 – Adding buttons to a macro 
 
On the Excel menu bar, click on Tools, Add-ins…., then make sure that Analysis ToolPak, 
Analysis ToolPak-VBA, and Solver are all ticked. 
 
Open the Excel file you used last week or 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 
 
On the Menu bar select Tools, Macro, Macros. A window will pop up with the list of macros 
in the spreadsheet. Select ‘test’ or one of the macros recorded by you and click Edit.  
If necessary, take out references to the file name from the other macros. Otherwise, if you 
save the file with another name, you may get a run time error as the macro looks in vain for 
the spreadsheet with the old name. If no file name is specified, the subroutines looks for 
macros stored in the current worksheet. 
 
Go back to Excel. 
 
1. As we are going to use the macros from previous labs, make sure that cells B2, D2 

and D3 are not empty. For instance, copy the top-left cells from the ‘Data’ worksheet 
into a clean sheet or work  

 
2. On the Menu bar select View, Toolbars, and check Control Box. When these toolbars 

appear grab them and put them with the other toolbars at the top of the sheet.   
 
3. Pressing the Triangle (the first in the control box) will take you into Design mode. 

When you are in design mode, you can then add a button control to your macro. 
 
4. To do so, you should find Command Button on the toolbar (the sixth along). It looks 

like a button to press. Click on the button. 
 
5. Position the mouse where you want the top left corner of the button to be -- say in cell 

B4. Then left click and drag till the button is big enough to read the writing on it. 
                                                            
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”. 
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6. While still in design mode, double click on the button.  This will show two lines of 

Visual Basic code.  Add a third line in the middle to make a three-line subroutine and 
save: 

 
Private Sub CommandButton1_Click() 
    Call test           ‘Comment: This is the added line 
End Sub 

 
(Remember that the VBA compiler ignores anything in a line after the apostrophe ‘ ) 
 
This step associates the button with the macro you have written. 
 
7. While still in design mode, right clicking on the button will give you a drop down 

menu including Command Button Object > Edit. This should enable you to give the 
button a more sensible writing on it, such as the name of the macro, e.g. ‘test’. 

 
8. To be able to use the button to invoked the macro exit design mode by clicking on the 

button with the green triangle. 
 

Task 2a – Normal distribution: P(a < X < b) = ? 
In this task, we will use Excel to calculate the probabilities for Problem set 5 (Ashenfelter, 
Levine and Zimmermann, Chapter 6, Exercises 4-5-6). 
 
Open a new Excel file or insert a new worksheet in the file you are using.2 
You have two alternative ways of computing probabilities using Excel: 
 

1. Standard normal (as in Problem Set 5) - Use Excel to obtain the probabilities from the 
standard normal and plug them in the calculations; 

2. Normal – Use Excel to obtain directly the probabilities from a normal N (µ, σ). 
 
You can find an example for Exercise 4 in the table on the last page. 
 
1) Standard normal, N (0, 1). 

a. Type the available information from the exercise in the worksheet. E.g. for Exercise 
4: expected value = 68; standard deviation = 5. 

b. Following the same method as in the exercises, standardise the values of the lower 
and upper ends of the interval and type them in the worksheet. E.g. for Exercise 4: 
lower end = (58-68)/5 = -2; upper end = (78-68)/5 = 2. See table below.  

c. In order to calculate P(-2 < Z < 2), you need to calculate the cumulative distribution 
function for Z = -2 and Z = 2, i.e. F(-2) and F(2).  

d. From the Menu, choose “Insert, Function”. 
e. You will get a dialog box: type “normal” in “Search for a function” and then click 

“Go” 
f. Select “NORMSDIST” and click OK. The argument of this function is the value of X 

for which you need the probability, e.g. the upper end of your interval. 
g. Repeat as above for the lower end of the interval. 
h. Use the above values to calculate P(-2 < Z < 2). 

                                                            
2 On the Menu bar, choose Insert, Worksheet. 
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2) Normal, N (µ, σ). 
This should give you the same result as point 1 above. 
 
a. Type the upper and lower ends of the interval in the worksheet, i.e. 58 and 78. 
b. In order to calculate P(58 < X < 78), you need to calculate the cumulative distribution 

function for X = 58 and X = 78, i.e. F(58) and F(78).  
c. From the Menu, choose “Insert, Function”. 
d. Select “NORMDIST” and click OK.3 
e. You will get a dialog box “Function Arguments”:  

• X: click on the cell where the upper end of the interval is (e.g. C15); 
• Mean: click on the cell where you have the expected value (e.g. B3); 
• Standard deviation: click on the cell where you have the standard deviation 

(e.g. B5); 
• Cumulative: type 1 ore TRUE. This means that Excel will calculate the 

cumulative probability up to X, i.e. F(X). 
f. Repeat as above for the lower end of the interval. 
g. Use the above values to calculate P(57 < X < 78). 

 
Practice with Exercises 5 and 6, Chapter 6 of Ashenfelter, Levine and Zimmermann. 
 
 A B C D E 
1 Exercise 4, Chapter 6    
2     
3 E(X) = 68    
4 Var(X) = 25  P(58 < X < 78) = ? 
5 Standard dev. 5    
6      
7 a) Standard normal    
8      
9 P(-2 < Z < 2) = F(2) - F(-2) = 2 0.977  
10   -2 0.023  
11             0.954   
12      
13 b) Normal     
14      
15 P(58 < X < 78) = F(78) - F(58) = 78          0.977   
16   58          0.023   
17             0.954   
18      

 

Task 2b – Normal distribution: µ? 
[Exercise from Black and Eldredge: Business and Economic Statistics using Microsoft Excel.] 
 
Assume that X, per diem travel costs, is a normally distributed random variable. If 86.65% of 
per diem costs are less that $449 and if the standard deviation of per diem costs is $36, what 
is the average per diem cost? Find the value of the mean µ. 

                                                            
3 Given the value of X, the mean and the standard deviation, this function returns the cumulative probability for 
a normal with given mean and standard deviation. 
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Hint: in order to find the mean, use the fact that 
σ
µ−X  = standard normal and find the value 

of the standard normal which corresponds to a cumulative probability = 86.65%. 
 
Solution: µ = $409.04 


