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Computing Exercise

Chapter III in the user documentation discusses two aspects of producing estimates from the public use file.  First, it covers procedures for estimating counts, proportions and averages using a weight variable and secondly, methods are described to calculate the sampling variability of these estimates.  This latter step is necessary because the individual file is a sample from the whole census file, which introduces some level of sampling error.  Drawing different samples from the whole census would result in varying estimates that will likely be close but dissimilar nevertheless.  Statistics Canada has developed guidelines based on the variability of estimates that it employs when considering estimates for public release.  These guidelines identify the standards for unrestricted, restricted and not-to-be-released estimates.  Using the coefficient of variation (CV), which is a measure of a variable’s sampling error expressed as a percentage of the estimate, a table containing CV ranges specifies the values for each of the three guideline categories.  A CV of 16.5 or less is unrestricted, 16.5 to 33.3 is restricted, and over 3.33 is not released.
Chapter III describes how to calculate by hand CV’s for estimates of categorical (which they call nominal) and analytic variables (which they call numerical).  It also mentions on page 176 two Excel tools distributed with the 2001 individual file that help calculate CV’s.  The Excel worksheets come with their own installation instructions, Quality: User Guide.  This guide, however, really doesn’t make a lot of sense without Chapter III.  The discussion below walks you through three exercises employing the MS Window’s Excel macros to test the quality of the estimates for a count (Example 1 in the earlier exercise), a proportion (Example 3), and an average (Example 4).
1. Download to your desktop the Excel macros contained in the file, quality.xls, from the Workshop’s website.  This file is available from the DLI FTP website in the directory:

census/2001/Pumf/Individuals-Particuliers/english/excel/


2. Double-click on the file, quality.xls, to begin an Excel session.  The copy of Excel on your workstation may have a security level set to block the execution of macros.  This can be changed from the menu through Tools / Macros / Security and changing to a low security level.  

Once the macros have executed, your Excel session should appear as in Figure 1.


Figure 1
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There are three items needed to calculate the coefficient of variation using this macro.  First, the geography has to be specified.  Each geographic area has its own sampling factors for each of the variables in the individual PUMF (referred in Chapter III as conversion factors).  If you calculate the CV by hand, you will need to look up the conversion factors in Appendix B of the User Documentation.  The Excel macros simply require specifying all of the variables used with the estimate being evaluated.
Secondly, you need to identify all of the variables used to generate the estimate being tested.  In Example 1, we were looking for the total number of women aged 25 and over who live in Edmonton and have advanced degrees.  Edmonton is the level of geography needed in the first step.  The variables that are to be used include SEXP, AGEP and HLOSP.  Clearly, SEXP and HLOSP are categorical (nominal) variables.  AGEP can be either nominal or numerical.  In this instance, we are using AGEP to identify a category of women who are 25 and over.  If we were looking for the average age of women with advanced degrees, then AGEP would be treated as numerical.
The easiest way to remember whether to treat an analytic variable as nominal or numerical is to identify the estimate being tested.  Are you working with a count or proportion estimate?  Then the analytic variable is declared as nominal in the macros.  Are you testing an average estimate?  If you are, the variable should be declared numerical.

Third, you need the unweighted frequencies for counts and proportions and the unweighted mean and standard deviation for averages.  With proportions, you need the frequencies of both the numerator and the denominator to determine the CV.  

The number of steps in determining the quality of an estimate can be confusing because of the different combination of things required.  The short-list consists of:
· What is the geographic area?

· What are the variable names of all variables used in determining this estimate?

· What type of estimate is being tested?

· a count?  Then declare all variables as nominal and use the unweighted frequency.

· a proportion? Then declare all variables as nominal and use the unweighted frequencies for the numerator and the denominator.

· an average? Then declare the analytic variable as numerical and use the unweighted mean and standard deviation.

3. The next step is to determine from the unweighted frequency from SPSS.  Start an SPSS session and load the file, Examples2001indiv.sav if it isn’t already active.  

From the menu, select Data / Select Cases… / If / cmap eq 835 and any(hlosp,13,14) and agep ge 25 / Continue / OK.

Find the frequency by selecting Analyze / Descriptive Statistics / Frequencies / SEXP.

Record the frequency count for Females here:  


4. Select your Excel session and complete the following information.

a. Geography:  click on Edmonton and then the ADD button
b. Select a Variable:  From the drop-down list on Category, select Demography
                      From the drop-down list on Variable, select SEXP and then ADD 
                      Again from this list, select AGEP, Process Type: nominal, ADD
    From Category, select Education/Schooling
                      From the drop-down list on Variable, select HLOSP and ADD. 
5. Next, click the Calculate button.  A pop-up window will request the “number of observations”.  Enter the frequency from Step 3 above and click OK.  Record the answer supplied in the Quality pop-up window:
Category:

Coefficient of Variation:

Approximation of the CV:

6. Click FINISH to close the Quality pop-up window.  The bottom left-hand corner of your Excel worksheet shows two sheets: Home and Results.  Click on Results.  This information may be copied to a word document or inserted into the SPSS output window containing the frequency just tested.  Notice also that the conversion factors are listed for each variable for Edmonton.  The largest factor is the one used in the calculation of the CV.  The Results sheet is changed each time a new CV is calculated.
7. Now calculate a CV for a proportion.  Go to your SPSS session and select the cases for Example 3 in the earlier exercise.  From the menu, select Data / Select If … / If / 
CMAP eq 933 and SEXP eq 2 and (AGEP ge 20 and AGEP le 45)

Produce the frequencies for MARSTLP by selecting Analyze / Descriptive Statistics / Frequencies.

Record the frequency count for Divorced here:  





Record the total number of males in Vancouver
in the 20 to 45 age range


8. Return to your Excel session.  Click on the “Home” tab to see the form.  Clear the form by clicking on Edmonton and then Delete.  Highlight the three variables and click Delete.

Select Vancouver from the Geography drop-down list and ADD.

From Category, select Demography and then SEXP / ADD; MARSTLP / ADD; AGEP / Nominal / ADD.

Click “Calculate.”  First, determine the CV for the numerator of the proportion (i.e., 481 of 10,701) by entering the frequency of Divorced. Record the answer supplied in the Quality pop-up window:

Category:

Coefficient of Variation:

Approximation of the CV:

9. The above information is for the numerator and now we’ll calculate the CV for the denominator.  Click “Calculate” and enter the total number of males. Record the answer supplied in the Quality pop-up window:

Category:

Coefficient of Variation:

Approximation of the CV:

The CV with highest interval between the numerator and the denominator is used.  A more precise estimate of the CV can be obtained through linear interpolation explained in Chapter III.

10. Finally, let’s calculate the CV for an average using Example 4 in the previous exercise.  We’ll first generate the SPSS analysis for the average total income for women in Ontario who are 15 or older.  Go to your open SPSS session and from the menu, select Data / Select Cases… / If / PROVP eq 35 and SEXP eq 1 and AGEP ge 15

To calculate the average total income, select Analyze, Descriptive Statistics, Descriptives / TOTINCP / CK.


Mean:   




Standard Deviation: 

Number of cases:

Go to your open Excel session and clear the current settings.  From the Geography list, select Ontario and ADD.  

From Category, select Demography and then SEXP / ADD; AGEP / Nominal / ADD.  

From Category INCOME, select TOTINCP / Numerical / ADD. Then “Caculate”.  Enter the mean and standard deviation that you captured and OK.  

You will be prompted to verify that mean and standard deviation have been entered correctly.  If they have, click ACCEPT.

Next you will be prompted to enter the number of cases.

Record the answer supplied in the Quality pop-up window:

Category:

Coefficient of Variation:

Approximation of the CV:

11. Exit Excel and SPSS.
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