Exercise 1: extracting census tract (CT) level ethnic origin data from the 1981 census basic summary tabulations (BSTs)

This exercise focuses on extracting ethnic origin statistics for a group of census tracts, from the 1981, 1971 and 1961 basic summary tabulations.

The geographic area for this exercise is the area of Vancouver that includes Dunbar, Kerrisdale, Kitsilano, Southlands, the University Endowment Lands, West Point Grey, and part of Shaughnessy, ie the area of Vancouver that lies west of Granville Street. The area is smaller than a CSD, and consists of a number of census tracts and neighbourhoods with different characteristics.

This exercise works through 1981 census in detail, and leaves you with the resources to work through 1971 and 1961 on your own.

A question that recurs with some frequency is a request for ethnic origin (or place of birth, or mother tongue, etc) for small geographic areas (usually census tracts) with more detail than is available in published sources. Usually, the question is with respect to a particular ethnic group in each census, e.g. how has the Portuguese population of census tracts x, y and z changed over a specific period of time?

The question is prompted because:

· There are no computer-readable profile files before 1981

· Print products generally publish fewer categories than the computer-based products
	Table 1: Number of ethnic origin categories by product

	 
	Profile products
	Basic summary tabulations

	Census year
	Print
	Computer-readable
	

	2001
	15
	61
	0

	1996
	15
	100
	31

	1991
	10
	35
	25

	1986
	10
	21
	21

	1981
	5
	5
	42

	1976
	Not asked (see ‘mother tongue’)

	1971
	11
	Not applicable
	21

	1966
	Not asked 

	1961
	12
	Not applicable
	43


Therefore, there are substantial gains in the detail of the coding of ethnic origin to be made by obtaining the census data (a) from computer-readable sources, and (b) by looking beyond the profile files to the basic cross-tabulations (formerly the basic summary tabulations) as a source of data, especially prior to 1986. 

A.1 Determine the CMA code and census tract names for your geographic area for each census

Lists of the main Statistics Canada geographic codes (such as CMA codes) for each census, are available at: <http://www.chass.utoronto.ca/datalib/other/referenc.htm#sgc>

Maps of Vancouver, showing census tract boundaries, which allow you to identify the census tract numbers represented in this area are available at:

· 1981:  <http://prod.library.utoronto.ca:8090/datalib/codebooks/c/cc81/georef/ct_maps/>

· 1971: (not currently available in computer-readable form – see 1981)

· 1961: <http://prod.library.utoronto.ca/datalib/codebooks/c/1961/georef/ct_maps/>

(PS you’ll need to stand on your head for this one…north is to your left.)

Using these resources, write down the CMA code, and the census tract names for the census tracts west of Granville Street in Vancouver, for each census (the census tracts for 1971 are to all intents and purposes the same as the 1981 census tract boundaries):

	Table 2:
	CMA code (Vancouver)
	Census tracts

	1981
	
	

	1971
	
	

	1961
	
	


Now we’ll work through the 1981 census.
A.2 Identify the appropriate BST files in the 1981 census

The next step is to identify which tables from each census contain ethnic origin by the largest number of categories.

The table at:

http://www.chass.utoronto.ca/datalib/major/censusag.htm
provides links to web pages for basic summary tabulations for each census. Remember that you are looking for census tract level data only. 

Following the above link, leads us to:
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Clicking on 1981 under Content, leads us to:
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Clicking on ‘List of BSTs’ in the census tract row, takes us to a list of the tables in the census tract level basic summary tabulations.

Be aware that before 1986, several tables were bundled into one physical file. Therefore, to uniquely identify each file, you need to know:

· the physical file name

· the mnemonic (1981) and/or the physical order of the table in the physical file Note that the census table listings for 1981 basic summary tabulations list both the physical file name and a mnemonic assigned by STC for the table, which consists of the physical file name plus a sequential number within the file. Prior BSTs give the physical file name and the sequential number of the table.
· the variable names/numbers that make up the table you need (see the record layout for each file).
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In this web page, you can use <ctrl><f> to search for ‘ethnic origin’. Note that there is more than one table that contains ethnic origin. You will need to look at all of them to determine which file(s) has the most detailed breakdown of the ethnic origin variable. 

See table 1 (above) for the maximum number of categories for ethnic origin in 1981.
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Table 3:

	Table (file) name
	Menmonic/

sequential order
	Contains ‘ethnic origin’ by [variable]
	Number of ‘ethnic origin’ categories

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


You can also examine the categories into which ethic origin is divided (the ‘stub set’ in Statistics Canada’s parlance):

[image: image5.png]e Edt Vew Go

(4.2 .3 @

Back

Bookmarks  Tooks  Window _telp

e A hittp: v, chass.utoranto.cafdatalbfcc1 fecs:

7 Z3ome | Wfsocknarks £ The voal Organizstin 2 Latest Buids

CTCa1Bz0

CTCB1B2L [ o) (3), showing highest level of schooling

cTca1ez0

Population 15 years and aver by school i

CTCB1B22 | oy (3), showing highest degree, certifica)

SPca1BS0

Population by home lanquage (40), by sed

spca1Bs1
provinces, census metropolitan areas wit

SPca1BS0

Population by home lanquage (40), by sed

spcaipse
provinces, census metropolitan areas wit

Population with language retention by off|

Census of Canada, 1981: basic summary tabulations- stubsets -.

ETHNIC ORIGIN (42)

SPCB1B17 SPCA1B18 SPCE1B19 SPCH1BST SPCA1B22
SPCB1823 SPCB1B37 SPCE1BSE SPCH1B3S SPCE1B30
SPCB1B43 SPCE1B46 SPCB1BSY SPCH1BG2 SPCE1B63
SPCB1B77 SPCB1B78 SPCE1B79 SPCH1BA3 SPCE1BSE

Total population
Afiican
Armenian
Asian Arab
Austrian
Balkans
Baltic
Belgian & Luxembourg

British

1
2
3
4
H
6
7
8
o

SPCB1BSD |SPCB18S3 Canaa, provinces, census metropolitan 3

tracts

Population with language transfer by officks
Canada, provinces, census metropalitan areas with census
tracts

Population with lanquage retention by official Ianquage (9),
by e groups (3), Canada, provinces, census metropolitan
areas with census tracts
Population with lanquage transfer by official lanquage (13),
by a0e groups (3), Canada, provinces, census metropolitan
areas with census tracts

Population by Gridin (429, by sex (3), Canada,
provinces, census metropolitan areas with census tracts

Record Layout
(UT/DLS)

/SPSS (UT/DLS)

SPce1eso SAS (UT/DLS)

SPCB1BG4

Record Layout
(UT/DLS)

SPSS (UT/DLS)

SPce1eso SAS (UT/DLS)

SPCB1BSS

Record Layout
(UT/DLS)

SPSS (UT/DLS)

SPce1eso SAS (UT/DLS)

SPCB1BSE

Record Layout
(UT/DLS)
Record Layout
(UT/DLS)

SPSS (UT/DLS)
545 (UT/DLS)
SPSS (UT/DLS)
545 (UT/DLS)

SPCB1BS0 |SPCB1BS7

Population by ethnic origin (42), by a0e aroups (9), Canada,
provinces, census metropolitan areas with census tracts

Population with language retention by official lanquage (9),

by ethnic oriain (42), Canada, provinces, census metropolitan
areas with census tracts

Population with lanquage transfer by official lanquage (13),
by ethnic origin (20), Canada, provinces, census metropolitan
areas with census tracts

SPCB1BSO |SPCB1BSE

Record Layout
(UT/DLS)

SPSS (UT/DLS)

SPce1eso SAS (UT/DLS)

SPcB1BSe

Record Layout
(UT/DLS)

SPSS (UT/DLS)

[SPce1ec0 SAS (UT/DLS)

SPCB1B61

[ [Population by ethnic oriain (42). by age at immiaration (10).
JavasctptipopUp(stubsets long him#ethnic_origindz)

i i 2 B8 &3

67 [A25m ni Col2





A.3 Download the SPSS commands for the file you will use

SPSS control commands are available for almost all census files linked on the UT/DLS web pages (pre-1991). Save the SPSS commands for the 1981 file to your workstation, in the________directory.
(Simply run your mouse over the link to the SPSS commands, click the right mouse button, and select ‘Save file as’. Then navigate to the appropriate  subdirectory and save the file. P.S Don’t change the file name.)
A.4 Download the data file, and uncompress it

Next you need to get the data, which are in a fixed-field format flat-ascii file, at:

http://www.chass.utoronto.ca/~datalib/laine/cnd.spc81b50.Z
Download and save it to your hard drive in the same way. Open Windows Explorer, and double-click on the data file, to activate WinZip and uncompress the file:
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Note the path and filename of the extracted data file on your workstation:

A.5 Open SPSS and load the SPSS syntax into the SPSS Syntax Editor

Open SPSS, either from the desktop icon, or from Start/Programs (all SPSS instructions are predicated on SPSS version 11.5). 

At the opening dialog box, just click ‘Cancel’:
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Select File/Open/Syntax from the menu bar. 
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Make sure the ‘Files of type:’ box says ‘Syntax (*.sps)’. You will need to navigate to where you saved the SPSS commands, and select them. 

A syntax edit window will open:
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A.6 Edit the syntax file

Change the third line of the syntax file to read as follows:

file handle in / name ='C:\temp\cnd.spc81b50' / lrecl=13021.

DATA LIST FILE=in FIXED /

Note that text in lower case is what I have changed. You can verify the length of each record by scrolling down the data list statement until you reach ‘VAR LABELS’. The last column read (before the VAR LABELS command) is the length of each record.

Note also that the (now) fourth line of the syntax file needs to point to the path/filename in which you stored the data file. This example only shows where I put the data file at the time of writing this document.

Finally, note that the ‘file handle’ command with the ‘lrecl=[record length]’ statement  is necessary in order to force SPSS to read beyond column 255 in the data file.
A.7 Run the SPSS syntax to load the data into SPSS

Select from the menu bar Run/All. A log file window will open, to display system notices as your job proceeds.

If your job has errors, go back to the syntax window and check:

· that each command (lines that start in column 1) ends in a period

· that all end of command periods are in column 2 or further to the right

· that you typed the file handle and path/filename correctly

Correct the problems you see, save the changes (File/Save) and rerun the job. When you have successfully read the data set, you will see a new icon on the lower index bar, ‘Untitled – SPSS Data …’ Click on it.

A.8 Delete unnecessary variables

Make sure you are in Variable View mode:
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In Variable View mode:

· Remove unwanted variables: Click on the first unwanted variable (in the far left numbered column), <shift>+click on the last unwanted variable, and press the <delete> button. The variables will disappear. Make sure you keep the CMA code, the census tract name, and all the substantive variables needed.

· Check that the census tract name has 2 decimal places. If not, click on the cell in the census tract name row and the decimals column, and increase the size of the cell value to 2.

· Check for the presence/absence of records at higher levels of geography. 

· Find the variable that describes record types. The name is:____________

· Run frequencies on the variable to see what record types are in the file:

· From the menu bar select: 

Analyze/Descriptive Statistics/Frequencies

· In the dialogue box, locate the record type variable, and move it (using the arrow) into the Variables box

· Click on ‘OK’. You should be automatically brought into the Output – SPSS Viewer window.

How many levels of geography are available in this file?

How many CMA/CA’s are represented in this file?

How many census tracts are in this file?

A.9 Narrow the selection to CMA Vancouver

· Next, select only census tract records for Vancouver

· Switch to Data view
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· From the menu bar, select Data/Select cases

· Select ‘If condition is satisfied’ and click on the ‘If’ button below it:
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· Use the buttons and your keyboard to set up the following condition: 

CMA = 933. Then click ‘Continue’.
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· Select ‘Unselected cases are deleted’, and click on OK:
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· It may take a few minutes. The job is processing while the status bar at the bottom of the screen says ‘Running EXECUTE’. Once the message changes to ‘SPSS Processor is ready’ the job will have executed.

What geographic area does the first record of this data file subset describe? How do you know?
How many census tracts are there in CMA Vancouver in this file?

A.10 Delete unnecessary cases

· Delete the census tract records that are not part of your subset (see table 2) in the same way that you deleted variables earlier. You may (depending on the application) also want to delete the first record, which is a summary record for all of Vancouver.

A.11 Save the file in an appropriate format

· Save the file in a format appropriate to what the user intends to do (Menu bar: File/Save): 

· SAS or SPSS if the user is intending to use SAS or SPSS (respectively) for further analysis

· .dbf or tab-delimited ascii for reading into ArcMap or MapInfo (Note: SPSS wants to write a tab-delimited ascii file with a .dat extension. Rename it to .txt, to enable reading into ArcMap).

· .xls for reading into spread-sheet software (eg Excel) for further analysis
Hint: if you want to attempt the final question, save the file in Excel.

Exercise 2: Repeat with 1971 census

The procedure to follow to extract census tract level data from the 1971 census BSTs is much the same. In summary: 

1. Determine the CMA code and census tract names of your geographic area for the census you are examining (see table 2, above),

2. Identify the appropriate BST files, tables, and variables, see:

<http://www.chass.utoronto.ca/datalib/major/censusag.htm#1971>

	Table
	Menmonic/

sequential order
	Contains ‘ethnic origin’ by [variable]
	Number of ‘ethnic origin’ categories

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


3. Download/save the appropriate SPSS command file
4. Download/save the data file, and uncompress it. 

· The 1971 census data file is temporarily available at: http://www.chass.utoronto.ca/~datalib/laine/cnd.b2demb02.Z 

· The path/filename for the extracted (uncompressed) file on your system is:

 
_________________________________________________________________

5. File/Open/Syntax to load the SPSS syntax file into the Syntax Editor 

6. Edit the syntax file to point to the path/filename of the data file on your system and read the longer record length
· The record length of the data file is:​​​​​​​​​​​​​​​​​​​____________________________________

(Hint: check the record length in the record layout on the WWW, and in the SPSS control command file. Both should be the same.)

7. Run the SPSS syntax, until you have successfully loaded the data into SPSS

8. Delete unnecessary variables

9. Use Data/Select cases to narrow the selection to the appropriate CMA

What geographic area does the first record of the data file subset describe? How do you know?
How many census tracts are there in CMA Vancouver in this file?

10. Delete unnecessary cases that are not part of the geographic area for this exercise.

11. Compute any derived variables that are needed.

· In 1971 basic summary tabulations files, there is no summary category (total) for most variables. In order to obtain the total numbers of each ethnic origin you can either:

· Compute new totals within SPSS (see below), or

· Export the fields (variables) the user needs, and compute totals in eg Excel.

· To compute a new total variable, determine the names of the variables that need to be added together (from the ‘Variable View’ in SPSS). For example, to produce total ‘British Isles’ ethnic origin, we would need to add V1 ‘Ethnic origin-Males-British Isles’ and V22 ‘Ethnic origin-Females-British Isles’

· From the menu bar, select Transform/Compute
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· Use the variable list and buttons to compute a new variable and give it a unique variable name.

Remember that variable names must be 8 characters or less, begin with a letter, and not contain blanks or special characters (other than the underscore (‘_’))

· Repeat for each ethnic origin that you want to total. Each new variable will be calculated when you click on the ‘OK’ button.

12. Save the file in an appropriate format

Repeat with 1961 census

The procedure to follow for 1961 census is much the same. 

Things to note:

· Census tract code in 1961 is a 3-digit code with no decimals. You do not need to alter the number of decimals for the census tract name.

· As in 1971, there are no ethnic origin totals, these will need to be computed

· 1961 census files are more difficult and at the same time simpler to work with than 1971. In the individual level files, each enumeration area is represented by 4 records (males, females, urban and rural, as applicable). UT/DLS has created files with one record per enumeration area, showing male and female counts for all variables, which will be available RSN via the CHASS interface <http://dc1.chass.utoronto.ca/census/ea.html>

· UT/DLS has also created files with one record per census tract, showing male and female counts for all variables, which will be available RSN via the CHASS interface http://dc1.chass.utoronto.ca/census/ct.html. An extract which includes the ethnic origin variables, in SPSS portable format, is available for this exercise.

	Table
	Menmonic/

sequential order
	Contains ‘ethnic origin’ by [variable]
	Number of ‘ethnic origin’ categories

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


· The 1961 census data file (an SPSS portable file) to use for this exercise is available in: <http://www.chass.utoronto.ca/~datalib/laine/cc61poppr.por.Z>

· The path/filename for the extracted (uncompressed) file on your system is:

 
_________________________________________________________________

The steps are:

1. Load the data into SPSS. This is an SPSS portable file, and the procedure is: 

· run SPSS, and from the menu bar, select File/Open/Data
· navigate to the subdirectory in which you stored the uncompressed file

· change ‘Files of type’ to ‘SPSS Portable (*.por)’

· select the appropriate file, and click on Open.
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2. Delete unnecessary variables

3. Use Data/Select cases to narrow the selection to the appropriate CMA

What geographic area does the first record of the data file subset describe? How do you know?
How many census tracts are there in CMA Vancouver in this file?

4. Delete unnecessary cases that are not part of the geographic area for this exercise.

5. Compute any derived variables that are needed.

6. Save the file in an appropriate format

Computing an index of diversity

Assuming that you have now saved all 3 files as Excel files, and each file now comprises the same geographic area, try computing a measure of diversity that occasionally appears in the geography, biology, and Information sciences literature. Simpson’s index measures richness and composition of the community. (Adapted from: How to calculate biodiversity? http://www.mdsg.umd.edu/Education/biofilm/diverse.htm)

· Simpson’s index: D=sum(Pi²)

· The probability that two randomly selected individuals in the community belong to the same category

· Decreases as percentages of the categories becomes more equitable

· Varies from 1/(# of categories) to 1

· Simpson’s index of diversity: 1-D

· Probability that two randomly selected individuals in the community belong to different categories

· Varies from 0 to (1-1/(# of categories)), approaches 1 as the number of categories increase

The underlying assumptions are:

· The categories of the variable are well known

· All variable categories are equally different

· An accepted measure of importance, such as proportion of individuals in the community is available

· Community is well defined

Calculate either index. It’s probably easier to do this in Excel than in SPSS. You may want to think about aggregating categories, so as to only work with about half-a-dozen groups of about the same size and composition across censuses (eg Northern European, Southern European, etc.)

What has changed over this 20 year period? 

How much does neighbourhood matter? For a map of neighbourhoods, to allow you to aggregate census tracts, see: <http://www.city.vancouver.bc.ca/nist/nist_teamarea.cfm>

Is the University Endowment Lands different from the other census tracts? If yes, how?

Laine Ruus, UT/DLS, 2004/05/20 Version 2.2
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