
Task: Constructing a bootstrap confidence interval for mean of 
     changes in the number of Wren observed  between 1984/85 and 2005
             
In  this  task  we  carry  out  a  statistical  procedure  called  “bootstrapping”  in  order  to 
construct a confidence interval for mean of changes in the number of Wren observed 
between 1984/85 and 2005. 

In a simple bootstrapping, we repeatedly draw a random sample from data and calculate 
the statistic value of our interest from each sample. (It is very important that each sample 
is drawn from data with replacement. Otherwise, we simply end up drawing samples that 
are  exactly  the same as the data  again and again!) We collect  a large number of the 
sample statistics and use them to display their distribution. A confidence interval is then 
obtained from this distribution, for example, by calculating the interval between 2.5 and 
97.5 percentiles. 

In this task, the statistic value of our interest is mean. Hence, we need to draw a large 
number of random samples from the observed changes, and calculate their sample means. 
Then, we find the 2.5 and 97.5 percentiles of these sample means to construct the 95 % 
confidence interval. In this task, we just draw 200 random samples and calculate 200 
means. However, in order to obtain an accurate confidence interval, it is better to draw a 
much larger number of samples.

(1) Open an Excel file named “Bootstrapping Wren data”. 
(If the Security Warning window appears, click on Enable Macros option.)

(2) Select Tools on the menu, then Macro and click on Macros…. 
 

(3) Click on the Run button in the Macro dialog window, as shown on the following 
page.  

The calculated 200 means now appear in Column H, under the heading:  Stored 
bootstrap means.
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(4) Insert a new worksheet and name it as “Bootstrap CI”.

(5) Copy the calculated 200 means in Column H on the “Main sheet” and paste them 
into a column on the new “Bootstrap CI” worksheet. 

(6) Select  an  empty  cell  on  the  “Bootstrap  CI”  worksheet  and  calculate  the  2.5 
percentile of the 200 means using the PERCENTILE function in the Statistical 
category.  (Click on  fx beside the formula bar, to activate Excel’s functions.)  
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(7)  Select the 200 mean values in the  Array box,  and enter  0.025 in the  K box. 
Then, click OK.

This calculates the 2.5 percentile value. 
(Note that your value will be different from the above value of –1.75, because 
your 200 random samples are different from the above 200 random samples.)  

(8) Select another empty cell and calculate the 97.5 percentile by entering  0.975 in 
the K box. 
(The above 200 means give the value of – 0.33 here.) 

Therefore, the 95 % confidence interval for mean of changes in the number of Wren 
observed between 1984/85 and 2005 is ( −1.75, −0.33 ), based on the above 200 bootstrap 
samples.
 
Congratulations!  You have successfully completed this task. 
(However, please remember that a much larger number of samples than 200 are needed, 
in order to obtain a more accurate confidence interval.) 

Please  DO NOT  save  the  inserted  “Bootstrap  CI”  worksheet  in  the 
“Bootstrapping Wren data” file.

If you would like to apply the above bootstrapping procedure to a different data set, you 
can follow the instructions below.

(9) Enter the values in the data set into Column B under the variable name Y. Let’s 
assume that as an example, there are 200 values in the new data set. Then, these 
200 values fill in 200 cells from the cell B4 to B203.
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(10) Change the  notation of  B15 in the formula in the cell  C4 (the cell  under the 
variable name n) into B203 (i.e. the last cell of the data). 

You now should have the number of 200 in this cell C4.

(11) Change the notation of  B$15 in the formula in the cell  E4  (the cell under the 
variable name Y*) into B$203.

(12) Copy the replaced formula and paste it 199 times in the same column (Column E) 
below E4, from the cell E5 to the cell E203. This ensures that each new random 
sample consists of the same number of observations as the original data set.       

(13) Change the notation of  E15 in  the  formula in the  cell  F4 (the  cell  under the 
variable name Mean) into E203, as shown on the following page.  
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(14) Now you can repeat the steps (1) ~ (8) to obtain the confidence interval. 

Save the changed worksheet as a new file, for example, under your 
name. 
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