
Assignment

Investigate the association between the proportion of people with low levels of education and average census tract income using the census data for London, Ontario. Using census tract data on E-STAT, create a scatter plot of the relationship between average income versus the percent of the population over 15 with less than grade 9 education for census tract areas.  Then we import the data into Excel in order to compute the regression equation and correlation statistics. 

E-STAT has over 1700 census characteristics for each census tract (and municipality) in Canada that can be manipulated within E-STAT and imported into Excel or Fathom to explore relationships. This activity is intended to provide an example of how this can be done.

Related Expectations for the Ontario Grade 12 Mathematics of Data Management Course:

· Solve problems involving complex  relationships with the aid of diagrams (ODV.02, Organization of Data for Analysis  – Overall Expectations – page 49  in the Ontario curriculum)
· Describe the relationship between 2 variables by interpreting the correlation coefficient (STV.04, Statistics – Overall Expectations – page 52)
· Organize and summarize data from secondary sources (e.g. the Internet) using technology (ST1.04, Statistics – Specific Expectations on Collecting Data – page 52)
· Calculate the correlation coefficient for a set of data using statistical software (ST4.02, Statistics – Describing the relationship between 2 variables – page 52)
Procedure

Finding the right table using Search Census

1. Start up E-STAT – at http://estat.statcan.ca 

2. From the left tool bar click Search Census. 

3. Under Census, select “2001 Census” (the default) and click “Go!”

4. Click the down arrow and select “2001 Census of Population (46 Large Urban Centres, Census Tracts (neighbourhoods))” and click “Go!”

5. Under Profile selection, select “2001 School Attendance, Education, Field of Study, Highest Level of Schooling and Earnings” and click “Go!”.

Geography and Characteristics selection

6. Under Geography, select “ Large Urban Centres in Ontario - 2001 – London (101 areas)” or another urban centre without too many census tracts

7. Under Characteristics, click “View Checklist”

8. Select  the following variables from the checklist:

· “Total population 20 years and over by highest level of schooling” 

· “Less than grade 9, population 20 years and over by highest level of schooling”

· “With bachelor’s degree or higher, university, population 20 years and over by highest level of schooling”

· “Average employment income $, worked full year, full time, population 15 years and over with employment income”

Tip:  Because the list of variables is long, use the “Find on this page” key from the Edit pull-down menu on your browser. For example, do a find on ‘schooling’, and then on ‘income’

9. Scroll to the bottom of the list and click on “Back to Main Selection Form”.

10. Scroll down and select from Choose an output format: “Tab Delimited File”
11. Within the Downloading box select “Save file to disk” and press OK. 

12. Within the Enter the name of the file to save box, select drive A, and enter the file name as “London Education vs. Income”. 
13. E-STAT has basic computation and mapping capability. As an additional activity click on the Go Back Arrow to return to the “2001 School Attendance, Education, Field of Study, Highest Level of Schooling and Earnings.”
14. To see the geographic distribution of the first variable as a percent of the total population, we first click the “Table, Areas as rows” icon. Then click the radio button “Data as % of  1st characteristic” and click the “Redisplay as” tab. We now click the Map icon. By default this produces a colour shaded map with 7 classes.  This can be useful in identifying census tract areas with the selected characteristics.
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Load File in Excel

15. Open Excel

16. File / Open / for File of type: select “All Files“

17. Select “London Education vs. Income.”

18. The “Text Import Wizard” will appear; accept the default by pressing Next / Next / Finish 
19. Your Excel worksheet should appear as follows: 
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20. Scroll down to the bottom of the spreadsheet to examine the definitions of the columns.
21. Convert the values of column D as a percent of the value of Column C and place in column G. 
(Hint, use:  =D2/C2*100 to do this calculation.  Then copy the result to all other entries in that column)
Create Scatter Plot and perform Regression within Excel

22. From the horizontal menu bar select Insert / Chart, this starts the “Chart Wizard”

23. From “Standard Types” select “XY (Scatter)”

24. From “Chart Sub-Type” select the first chart type

25. Click on “Next” and click on “Series”

26. Within the “Series” box there may be some indicated series, Remove any indicated Series; click on the “Add” tab

27. Series 1 should be highlighted; to select the Y-values, within the “Data Range” box click on the coloured range square and with your cursor select the average  income data within column F; note the “Chart source data” box at the top of the screen, click on the coloured range square

28. Within the “Category (X) axis labels:” box click on the coloured range square and with your cursor select the % population data within column G; note the “Chart source data” box at the top of the screen, click on the coloured range square

29. Click “Next”, select “Titles” and enter titles as found in the chart at the end of these instructions, and then press “Finish”.
30. Click on the Chart and enlarge the graphic

31. Right click on any data point and select “Add trendline…”

32. From the Add Trendline box select “Linear”

33. Click on the Options tab and select  “Display equation on chart” and “Display R-squared value on chart”

34. Continue with chart modifications and the following may be the possible result. Each point represents the values for one census tract in London.
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35. If you follow the same procedure but graph % with a university degree vs. income the next graph may be the result.
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File: Lesson3c - Education & Income 2001. Excel
Originator: John Kezys, Mohawk College, kezysj@mail.mohawkc.on.ca
Adapted from a lesson by Joel Yan

Updated December 2004 by Joel to use 2001 Census data
How to use Census data on E-STAT with Excel for a data analysis project


What the Census tells us about the Association between Education and Income (using 2001 Census data)
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