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1. Before Designing your Survey 
Before  creating and distributing your survey, consider how you might ultimately like to display your 

results on a map. For instance, are you interested in survey respondents’ current, local addresses? Their 

place of birth? Their permanent address? The answer to this question will help you determine the types 

of geographical information you will need to collect. 

Keep in mind that attempts to collect and/or publish specific address information which could be used 

to identify research participants may infringe on the privacy of those participants. Ensure that your 

survey complies fully with the rules and guidelines set forth by the University of Waterloo’s Office of 

Research Ethics. For more information, visit http://iris.uwaterloo.ca/ethics/index.htm. 

Use the following lists to determine how you wish to map respondents’ locations. You can use any 

combination of geography levels – for instance, you can map respondents’ locations by Census Tract in 

Canada, by Zip Code in the United States, and by Nearest Major City for international locations. 

For locations or addresses in Canada. . . 

 You can map your survey respondents’ locations by: 

- Street Address (Very precise) 
- Postal Code 
- Dissemination Area 
- Forward Sortation Area (the first three digits of a postal codes) 
- Village, Town, or City 
- Census Subdivision 
- Census Division 
- Province (Very imprecise) 

For locations or addresses in the United States. . . 

 You can map your survey respondents’ locations by: 

- 5-digit Zip Code (Note: 9-Digit Zip Codes cannot be mapped) (Imprecise) 
- Village, Town, or City 
- State (Very imprecise) 

For locations or addresses in the rest of the world. . . 

You can map your survey respondents’ locations by: 

- Nearest Major City (Imprecise) 
- Country (Very imprecise) 

Inconsistencies in data quality and availability preclude precise mapping of addresses outside Canada 

and the United States. If you want to map international addresses, have respondents provide the English 

name of the major city nearest to their address. 

http://iris.uwaterloo.ca/ethics/index.htm


What Information do I need to collect on my survey? 

If the nature of your survey and any associated privacy concerns permit, try to collect as much detailed 

information as possible. If you collect more address information than you end up using, that’s OK - it’s 

much better than collecting less address information than you need. 

If possible, collect the following information from respondents: 

- Street Address (Including unit numbers, if applicable) 

- Postal Code or 5-Digit ZIP Code 

- City Name 

- (If collecting international addresses:) English Name of Nearest Major City 

- Province, Territory, or State (US and Canada only) 

- Country 

With this information, you will be able to map respondents’ locations at any geographical level listed on 

the previous page. 

If privacy is a concern, consider asking respondents only for their Postal Code, 5-digit ZIP Code, or city 

(or, in the case of international addresses, nearest major city). 

NOTE: If you intend to aggregate your survey results to Census Division, Census Subdivision, or 

Dissemination Areas so as to compare the results with Census data, you MUST collect, and geocode 

by, postal codes. 



2. Processing and Tabulating your Survey Results 
In order to map your survey results using ArcGIS, they must be tabulated in a specific way. Follow the 

rules below when tabulating your results to ensure your data can be imported into ArcGIS. 

 

Name Address Columns Correctly 

In order to geocode your results – that is, assign a geographic location to each survey, based on a 

specified address – the columns containing the relevant address information must be given the correct 

names or labels. Using column names or labels other than those specified below will cause ArcGIS to 

incorrectly interpret your addresses. 

Column Name Description 

ADDRESS The street address provided by the respondent 

POSTCODE The postal OR ZIP Code provided by the respondent 

FSA The forward sortation area – the first 3 digits of respondents’ postal codes 
 Populate for ALL Canadian addresses ONLY. 

CITYNAME The name of the respondent’s city OR the name of the nearest major city 

PROV The name of the respondent’s province OR territory OR state 

COUNTRY The name of the respondent’s country 

 

Note: The ADDRESS field is necessary only if you are geocoding Canadian or American street addresses. 

If you are geocoding to a higher level of geography – Postal or ZIP codes, Forward Sortation Areas, etc – 

do not use the ADDRESS field. 

 



Format your Address Data Correctly 

In order to correctly geocode your results, your address data must be formatted in a very particular way. 

Use the following guidelines when inputting your data. 

- ADDRESS field: 

o Enter the full address, including address number and street name, type, and direction. 

o Abbreviate street types (eg. ‘Avenue’ -> ‘Av’) and directions (eg. ‘West’ -> ‘W’) but do 

not insert periods after abbreviations. 

 Note: If the street name contains an abbreviation, such as a middle initial, do 

include a period: “John F. Kennedy St” 

o Do not include unit numbers. 

o Do not use apostrophes. If a street name includes an apostrophe – for instance, 

“O’Carolan Way”, remove the apostrophe: “OCarolan Way” 

o Examples: 

 Correct: 9 SILVERCREST DR Incorrect: 9 SILVERCREST DR. 

 Correct: 142 OREILLEY AV Incorrect: 142 O’REILLEY AV 

 Correct: 12 BELCAN PL  Incorrect: 12 BELCAN PLACE 

 Correct: 513 WEBER ST N Incorrect: 513-L WEBER ST. NORTH 

 Correct: 91 HWY 21  Incorrect: 91 HIGHWAY 21 

 

 

- POSTCODE field: 

o Enter BOTH Canadian postal codes and US ZIP codes in this field. Do not enter postal 

codes from other countries. 

o Enter Canadian postal codes without spaces. 

o Enter US ZIP Codes as five-digit numbers. If a ZIP code provided by a respondent starts 

with a zero, remove all leading zeros. For example, the true ZIP code for Holtsville, NY is 

00501. Enter this ZIP code as ‘501.’ 

o Truncate nine-digit ZIP codes (e.g., ‘90210-2251’) to five-digit codes (e.g., ‘90210’). 

o Do not enter  

o Examples: 

 Correct: L9C2J5  Incorrect: L9C 2J5 

 Correct: 90210  Incorrect: 90210-2251 

 Correct: 501  Incorrect: 00501 

 

- FSA field: 

o Simply enter the first three digits of the postal code. 

o DO NOT populate this field for non-Canadian addresses. 

o DO populate this field for ALL Canadian addresses. 

o The Geocoder takes the Forward Sortation Area into account when geocoding Canadian 

street addresses. Failure to populate the FSA field may result in errors. 



 

- CITYNAME field: 

o Enter the English name of the city provided by the respondent. 

o Do not include apostrophes. 

o Do not use accents or special characters. 

o Do not include qualifiers like ‘Town of’ or ‘City of’ – unless that qualifier is a necessary 

part of the city name – for instance, ‘New York City’ 

o Examples: 

 Correct: Waterloo  Incorrect: City of Waterloo 

 Correct: Quebec City  Incorrect: Quebec 

 Correct: Montreal  Incorrect: Montréal 

 Correct: The Hague  Incorrect: Den Haag 

 Correct: The Willows  Incorrect: Willows, The 

 

- PROV field: 

o Enter only Canadian provinces and US States in this field. 

o Enter TWO-LETTER abbreviations only. 

o Examples: 

 Correct: ON  Incorrect: ONTARIO 

 Correct: PR  Incorrect: Puerto Rico 

 Correct: IL  Incorrect: ILL (Illinois) 

 

- COUNTRY field: 

o Enter the English name of the country, in full, provided by the respondent 

o Do not abbreviate. Do not use accents or special characters. 

o Examples: 

 Correct: Finland    Incorrect: Suomi 

 Correct: Bosnia and Herzegovina Incorrect: Bosnia & Herzegovina 

 Correct: United States   Incorrect: USA 

 Correct: Bahamas, The   Incorrect: The Bahamas / Bahamas 

 

 



Follow Column Naming Conventions 

 

In most cases, when tabulating your data, it is desirable to give your columns clear, descriptive names 

and labels – for example, “Marital Status” or “Number of Dependents Living with Respondent.” 

 

Unfortunately, ArcGIS places a number of limitations on your column names or labels. When tabulating 

your results, ensure your column labels abide by the following rules to avoid confusion: 

 

- Do not include spaces, commas, apostrophes, quotation marks, or any other punctuation. 

- Do not use special characters or accents. 

- Do not repeat any one column name more than once. 

- Keep your field names under 10 characters. Field names longer than 10 characters will be 

truncated to 10 characters. 

- Examples: 

o MARITALSTATUS will be truncated to MARITALSTA 

o NUM OF DEP is unacceptable, as it contains spaces. Use NUM_OF_DEP instead 

 

To avoid confusion, it is good practice to maintain a list of the ArcGIS column names you are using 

alongside a list of what each field name means. 

 

 

Export your Tabulated Data to a DBF Table 

 

While ArcGIS can handle a variety of tabular file formats, it is recommended that, once you have 

finished tabulating your results, you export the table to a DBF file. 

 

If you are using an older version of Excel – prior to v. 2007 – simply save the tabulated results as a DBF 

file in the ‘Save As...’ dialogue box. 

 

If using Excel 2007, save the results as a CSV file, then, in ArcCatalog, convert the CSV table to a DBF: 

Locate the CSV file, right-click it, and navigate to ‘Export -> To dBase (single).’ Specify an output name 

and location and click ‘OK.’ 



3. A Note on the Address Locator To Be Used 
 

At this stage, you should have a DBF table containing your address information and survey results. 

 

Before geocoding, take a moment to consider the address locators you will be using. The Composite 

Address Locator which will be used comprises 6 independent locators: 

 

1. Canada_Address. If an input location has a valid Canadian address, it will be geocoded according 

to that address. 

2. Canada_PostalCode: If the input location has an invalid Canadian address, but a valid postal 

code is provided, it will be geocoded according to that postal code. 

3. Canada_FSA: If the input location has an invalid Canadian address and postal code, but a valid 

Forward Sortation Area is provided, it will be geocoded according to that FSA. 

4. USA_Zipcode: If an input location has a valid US ZIP Code, it will be geocoded according to that 

ZIP code. 

5. CanadaUS_Cities: Any location which could not be matched by the previous locators will be 

geocoded to their city. 

6. World_Cities: All international (non-Canadian and non-US) addresses will be geocoded to their 

city.  

 

The flowchart below illustrates the address matching process of the Composite Address Locator: 

 

Valid Street Address? YES Geocode to Street Address

NO

Valid Postal Code? YES Geocode to Postal Code

NO

Valid Forward Sortation Area? YES Geocode to FSA

NO

Valid City? YES Geocode to City

NO

ERROR

Valid ZIP Code? YES Geocode to ZIP Code

NO

Valid City? YES Geocode to City

NO

ERROR

Valid City? YES Geocode to City

NO

ERROR
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To visualise the difference between Canadian addresses, postal codes, and forward sortation areas in 

geocoding, see the map below. This map shows 9 addresses in Waterloo Region which were geocoded 

thrice: first by street address (red crosses), second by postal codes (green diamonds) and third by 

forward sortation areas (blue stars). 

Note that the result of geocoding by postal code is almost identical to that of geocoding by street 

address – but using postal codes tends to produce fewer errors. 

NOTE: If you intend to aggregate your survey results to Census Division, Census Subdivision, or 

Dissemination Areas so as to compare the results with Census data, you MUST geocode by postal code 

Geocoding by Forward Sortation Area is far less precise than the other two methods, but is adequate for 

large-scale maps – for instance, mapping locations across Canada. 

 

Geocoding in Canada: Address, Postal Code, Forward Sortation Areas 

 



4. Geocode your Data 

 
Finally – we’re ready to make a map! 

 

To begin, open ArcMap. 

Click the ‘Add Data’ button (  ), and navigate to the folder containing your DBF table. Select it the 

DBF table, then click ‘Add’: 

 

 
 

In the Table of Contents at the left of your screen, right-click on the name of your DBF table, and click 

‘Geocode Addresses...’: 

 



A dialogue box will open, prompting you to choose an Address Locator to use. Click the ‘Add...’ button: 

 
 

In the new dialogue box, navigate to the folder containing the address locators (see Map Library staff for 

assistance in obtaining or locating this folder) and select “COMPOSITE_ADDRESS_LOCATOR”: 

NOTE: If you intend to aggregate your survey results to Census Division, Census Subdivision, or 

Dissemination Areas, choose “Canada_PostalCode” instead. 

 
 

The selected locator will (eventually) appear in the ‘Choose an Address Locator....’ box. This may take 

quite some time. Select it, then click ‘OK’: 

 



After clicking ‘OK,’ the ‘Geocode Addresses’ dialogue box will (again, eventually) open. If they have not 

been automatically identified, select the correct Input Fields by using the dropdown boxes. 

 

Enter a suitable location and name for the output Shapefile. 

 

When you’re done, the ‘Geocode Addresses’ dialogue box on your screen should look similar to the one 

below: 

 

 
 

Click ‘OK’ to start geocoding! 



After clicking ‘OK,’ the geocoder will start working, systematically matching your addresses to their 

approximate real-world locations. You should see a window, similar to the one below, which indicates 

the progress of the geocoder. 

 

 
 

If all goes well, the geocoder should successfully match 100% of your addresses. If not, that’s OK – 

unmatched and tied addresses can be matched manually in the next step. 

 

 
 

Once the geocoder is finished, click ‘Rematch’ to open the Interactive Rematch window. 

 

(Note: ArcMap may crash when attempting to open the Interactive Rematch window. If this happens, 

open ArcCatalog and navigate to the location of the geocoder output that you entered earlier. Right-

click on the output Shapefile, and click ‘Review/Rematch Addresses...’) 



A window like the one below will open. Take a moment to look over the columns in the table at the top. 

 
 

Loc_name: This column contains the name of the address locator used to match a given address. For 

instance, the selected record in the window above was successfully matched to a street address using 

the Canada_Address locator. 

 

Status: This column shows whether a given address was Matched, Tied, or Unmatched. Those marked 

with a ‘T’ or a ‘U’ should be reviewed. 

 

Score: This column shows the certainty of a match. If an exact match was found, the score will be 100; if 

a match was found using, for example, a different address number or a different spelling of the street 

name, the score will be below 100. Unmatched addresses receive a score of 0. 

 

Match_type: Addresses which were matched by the geocoder have a match type of ‘A’, for ‘Automatic.’ 

Addresses which were manually altered using the Interactive Rematch window will receive a match type 

of ‘M’, for ‘Manual.’ 

 

Match_Addr: This column contains the standardised address which was matched by the geocoder. For 

instance, for the selected address in the image above, the standardised address is ‘9 SILVERCREST DR, 

HAMILTON, ON, L9C.’ An address matched by postal code will have a match address of, for instance, 

‘L9C2J5.’ 

 

The columns beginning with ARC_ are components of the standardised address in Match_Addr. 

 



5. Reviewing your Geocoded Addresses 
 

Generally, it is good practice to review every geocoded address, whether it was successfully matched, 

tied, or unmatched by the geocoder. That said, if you are working with a large number of addresses, it 

may be possible to review only the tied and unmatched addresses and those which were not geocoded 

by the expected locator. The following sections of this document explain how to review and correct your 

geocoded addresses. 

 

a. Unmatched Addresses as a result of misspellings or inadequate information 

 

In some cases, the geocoder will be unable to match an address at all. This will be a rare occurrence with 

Canadian addresses, assuming that at least one of the address, postal code, forward sortation area, or 

city is correct. Unmatched addresses are likely to be more common with American and international 

addresses. 

 
 

Consider the situation depicted above. The Status is ‘U’, the Score is 0, and Loc_name is blank, which 

indicates that the geocoder was unable to match this address using any locator. 

 

The address I entered when tabulating my data is, “99 This will produce an error too St, O0O0O0, 0O0, 

Not a Real City, JJ, Not a Real Country Either.” For some reason, this address didn’t match up with any 

real-world address, postal code, FSA, city, or country. 

 

Upon reviewing this address, I see I misspelled the city, province, and country. They should read, 

“Hamilton”, “ON”, and “Canada”, respectively.  



 
 

In the Address Information portion of the screen, at the bottom left, I updated the city, province, and 

country. Next, I clicked the ‘Search’ button – and we have a match! To finalise that match, just select the 

appropriate candidate in the ‘Candidates’ pane (just above the ‘Search’ button in the image above), then 

click ‘Match.’ 

 

If you have any unmatched addresses which are a result of inadequate information or misspellings, use 

the Address Information portion of the Interactive Rematch window to correct the address. 

 

b. Unmatched Addresses Despite Correct Spellings 

 

In this situation, a survey respondent has provided ‘Higashine, Japan’ as his city and country of 

residence. ‘Higashine’ is the proper English spelling of a real location in Japan, and yet the geocoder was 

unable to match this respondent to that city. 

 

Such instances may also arise with new addresses – perhaps those built within the last two years – or 

addresses in remote areas; with small town names; or with non-English spellings of cities, countries, or 

address components. 

 

Generally, these problems can be resolved using Google Maps or Google Earth. Using one or the other, 

search for "Higashine, Japan,” and then zoom out. There are three other cities near Higashine: 

Murayama, Tendo, and Sagae. 

 



Using this information, I edited the City name in the Address Information window, and found that 

“Tendo” produced a match. 

 
 

 

 



c. Reconciling Tied Addresses 

 

Occasionally, the geocoder will come up with two or more matches, with the same score, for a given 

address. In such situations, the addresses will be tied, and the geocoder will arbitrarily choose one of the 

matches to geocode the address. 

 

Tied addresses receive a Status of ‘T’. Consider the example below: “150 Weber St., Waterloo.” This 

address could be on Weber St. N. OR Weber St. S: 

 

 
 

Despite this tie, the geocoder has matched the address to 150 Weber St. N. 

 

In many cases, a tied geocode is the result of insufficient information – in this example, the lack of a 

street direction. As such, tied addresses can be difficult to rectify, and may require some guesswork on 

your part. In the example above, a postal code is provided – N2J2A8. A quick search on the Canada Post 

website shows that this address is on Weber St. S. Therefore, I will not accept the geocoder’s choice, and 

will instead manually match the address to 150 Weber St S. 

 

d. Handling Other Errors 

 

Most errors you might come across – ties, unmatched, or improperly matched addresses – can be 

rectified using the strategies outlined above. Be creative – you may have to resort to Google Maps or 

the Canada Post website to determine the correct location. 

 



6. Making Maps 

 

Now that your addresses are all geocoded, you’re ready to start making some maps. 

If it’s not already open, open ArcMap and add your newly geocoded addresses to the map. Add in some 

reference data – streets, municipal, provincial, or country boundaries, water features, and so on. 

Here’s a quick map of the now-geocoded sample data used in this tutorial: 

 

For some ideas on how to create useful, informative maps using survey results and Census data, refer to 

the tutorial, ‘Mapping Census Data.’ 



7. Optional: Aggregating Survey Results to Census Geographies 

 

One of the primary benefits of geocoding survey results is that doing so allows you to compare your 

results to Census data for the same area. This section of the tutorial will explain how to join geocoded 

addresses to the correct Census Geography: either Census Divisions, Census Subdivisions, or 

Dissemination Areas. 

Note: You MUST have geocoded your addresses using Postal Codes to proceed with this section of the 

tutorial. 

A Second Note: This part of the tutorial assumes you have a basic familiarity with Census data, that your 

survey results can be aggregated appropriately, that your survey results are comparable to Census 

variables, and that your sample size is adequately large so as to prepare maps which are correct and not 

misleading. This tutorial explains the process of joining survey results to Census geographies, but it is 

the responsibility of the end user to ensure it is appropriate to aggregate survey results to a larger 

geographic area. 

Before beginning this section of the tutorial, decide which level of geography you want to use: Census 

Divisions, Census Subdivisions, or Dissemination Areas: 

- Census Divisions are equivalent in size to Regional Municipalities (for example, the Region of 

Waterloo as a whole); 

- Census Subdivisions are equivalent in size to Lower-Tier Municipalities (for example, the Cities of 

Waterloo, Kitchener, and Cambridge each constitute a single Census Subdivision); 

- Census Dissemination Areas are equivalent in size to a neighbourhood, encompassing a 

population of 400 to 700 persons. 

 Dissemination Areas Census Subdivisions Census Divisions 



After deciding on an appropriate Census geography, use ArcCatalog to browse to the location of the 

“Aggregate Points to Census Geographies” folder. If you are working in the Map Library, you will find 

this toolbox under “Y:\Mapping Survey Results\”. If you are working elsewhere, and do not have this 

toolbox, contact Map Library staff to obtain it. 

Open the toolbox, and double-click on the appropriate tool: 

 

For this example, a set of points geocoded to Postal Codes will be aggregated to Census Divisions. The 

procedure for aggregating to other geography levels is identical; just make sure you use the correct 

model. 

In the window which opens, first browse to the location of the geocoded survey results which you wish 

to aggregate to census geographies. These results MUST have been geocoded by postal code – if they 

are not, this model will not work. 

Next, you need to select the fields for which you wish to calculate statistics. For example, you may have 

collected the age of respondents; it may be useful to know the average (MEAN) age of respondents in 

each Census geography. From the first dropdown box (labelled “1” in the figure below), choose a field to 

be used. Next, select the statistic to display by clicking the second dropdown box (labelled “2”). 

 

The table on the following page explains what each of the available statistics will do. 

1 

2 



SUM Adds the values of the specified field for each Census Geography 

MEAN Calculates the average of the specified field for each Census Geography 

MIN Finds the smallest value of all records of the specified field for each Census Geography 

MAX Finds the largest value of all records of the specified field for each Census Geography 

RANGE Calculates the difference between the MIN and MAX all records of the specified field for 
each Census Geography 

STD Calculates the Standard Deviation of all records of the specified field for each Census 
Geography 

FIRST Finds the first record for each Census Geography and uses its specified field value 

LAST Finds the last record for each Census Geography and uses its specified field value 

COUNT Finds the number of values included in statistical calculations (excluding Null values) 

(Note: Orange fill denotes Statistical Calculations which can be used ONLY with numeric fields) 

 

Next, select the folder in which the output polygon Shapefile will be placed. To do so, click the ‘Browse’ 

button, select a folder, and click ‘Add’: 

 
 

Finally, enter a suitable name for the output Polygon Shapefile. At this stage, your screen should look 

similar to the example on the following page. Here, a set of geocoded survey results will be aggregated 

to Census Divisions, and the mean age of all respondents in each CD will be calculated. The result will be 

a Shapefile called ‘CD_SurveyResults.shp’ in the ‘Tutorials’ folder. 



 
 

Finally, click ‘OK.’ The model will run – if you’re using Census Divisions, the model should finish quite 

quickly. If you’re using Dissemination Areas, this could take quite some time indeed. 

 

Once the model has finished running, take a moment to examine the resultant Shapefile’s attribute 

table. In the example presented below, the field CDUID_1 indicates the Census Division Unique ID used 

to aggregate the survey results. A CDUID_1 of ‘0’ indicates that no survey respondents reside in the 

specified Census Division. 

The FREQUENCY field indicates the number of survey respondents in the specified Census Division. 10 

respondents reside in the selected CD, Waterloo. 

The MEAN_AGE field contains the average age of respondents in each CD. In the selected CD, the 

average age is 25.3 years. 

 
 

You can now use the new statistics to symbolise your data or to compare to existing Census data. For 

some ideas on how to create useful, informative maps using survey results and Census data, refer to the 

tutorial, ‘Mapping Census Data.’ 


