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Abstract 

There is growing interest among social and behavioral scientists in exploring 

concepts of place through characteristics of social and physical space. In smaller 

regions, such research faces a number of obstacles due to limitations of the geo-

spatial units available, and postal code linkages to these units can be particularly 

unreliable. This research note explores how triangulating postal code data with open 

field survey questions on the name of a neighbourhood and adjacent streets can help 

improve understandings of communities. The research note offers a practical 

overview of how triangulating missing information can help resolve 

misclassification errors in postal codes or other geocoding. 
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1.0  Introduction 

There is growing interest in exploring concepts of place through characteristics of 

social and physical space (Kwan, 2012; Longley, 2012). A wide array of research 

draws upon spatially integrated perspectives (Anselin, 1999; Goodchild, Anselin, 

Appelbaum, & Harthorn, 2000) to answer important research questions of socio-

economic, health, and environmental significance (Bannister-Tyrrell et al., 2017; 

Busch & Ferretti-Gallon, 2017; Longhi, Nijkamp, & Poot, 2010; Nieuwenhuis & 

Hooimeijer, 2016). Within Canada, research increasingly focuses on the distinction 
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between urban and rural geographies for development strategies and policies 

(Alasia, 2004), for enhancements to service delivery and access to resources 

(Mantler, Jackson, & Ford-Gilboe, 2018; Marr, 2015), and for economic and 

environmental sustainability (Halseth, Markey, Ryser, Hanlon, & Skinner, 2017; 

Hvenegaard, Hallstrom, & Brand, 2019). However, socio-spatial research on smaller 

regions faces a number of obstacles due to limitations of the geo-spatial units 

available (Kaida, Ramos, Singh, & McLay, 2020). Moreover, postal code linkages 

to these units can be particularly unreliable in rural areas because community 

mailboxes and shared postal codes across large geographical regions often prevent 

specificity. This research note lays out the challenges encountered when using postal 

codes to link individuals to their communities’ census geographies. It offers a 

practical overview of how survey questions can be used to triangulate missing 

information and resolve misclassification errors in postal codes. 

Postal codes are one of the most commonly used geo-spatial units, along with civic 

addresses and place names, and they are often the only type of geographic identifier 

available to Canadian researchers (Khan, 2018). However, the use of postal codes 

for identifying location is subject to several challenges (Goldberg & Jacquez, 2012), 

including poor match rates or incomplete matches from minor data entry errors, the 

restricted use of partial postal codes (e.g., FSAs) for assigning locations (Chow, 

Dede-Bamfo, & Dahal, 2016), and misclassification errors, where a postal code is 

incorrectly assigned to geographic boundaries (Jacquez, 2012). Misclassification 

errors arise more commonly in rural areas because their postal code areas are much 

larger, crossing multiple census boundaries. The Postal Code Conversion File Plus 

(PCCF+) is a popular research tool for linking postal codes to Statistics Canada’s 

standard geographic areas. It uses population-weighted probabilistic matching to 

assign postal codes to larger geographic units when more than one geographic 

assignment is possible (Statistics Canada, 2017). The tool is derived from earlier 

versions of the PCCF, which do not use proportional assignment of postal codes 

based on population counts and links them to standard geographic areas without 

accounting for postal codes that could link to more than one geographic area. The 

PCCF+ is thus a valuable and effective tool for understanding macro-level trends; 

however, in studies that require exact linkages between individuals and their census 

geographies, its weighting and probabilistic matching inevitably introduce some 

error (Terashima & Kephart, 2016) and this is compounded in smaller cities and 

rural regions. 

Challenges and limitations associated with the use of postal codes for spatial analysis 

are further compounded by the fact that there are few technical resources available 

in the social science literature to assist in validating or improving the accuracy of 

locations identified through geocoding or other approaches. One approach, 

triangulation, involves the use of multiple methods or data sources to assist in 

improving location accuracy, offering more comprehensive or complete information 

(Bekhet & Zauszniewski, 2012; Risjord, Moloney & Dunbar, 2001). Across-method 

triangulation does this using both quantitative and qualitative data-collection 

techniques (Casey & Murphy, 2009). In surveys, or within methodology approaches, 

this can mean a combination of open questions and more traditional closed or 

numeric questions; it can also be done through using multiple surveys or quantitative 

sources. Given the challenges faced by those using postal codes within social science 

research, gathering different kinds of data to triangulate locations can be an 

important or necessary step to validate location information. In this research note, 

we draw upon our own experience from the Perceptions of Change Project to 
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illustrate how completeness and positional accuracy of postal code-derived locations 

can be triangulated using supplementary and open-field survey questions. 

Our research set out to explore people’s perceptions of change in their community 

and sought to assess how that compared to outside measures. We did this through 

surveys and compared results from them against neighborhood- and community-

level census data. Our survey was conducted by (landline and mobile) telephone 

with 1,848 participants in four small and mid-sized cities: Halifax, Nova Scotia, 

Charlottetown, Prince Edward Island, St. John’s, Newfoundland, and Moncton, New 

Brunswick. We surveyed within the Census Metropolitan Area (CMA) or Census 

Agglomeration (CA), which includes suburban areas as well as outlying areas that 

are considered rural. The Charlottetown CA, in particular, covers a large amount of 

rural area. Participants were asked 75 questions about changes they observed in their 

neighborhoods and city as a whole. Of these, three questions asked about 

participants’ location and neighborhood. The questions were created with the 

knowledge that telephone surveys typically suffer from high non-response rates 

(Statistics Canada, 2008), in part due to the use of invasive or sensitive questions, 

including those inquiring about participants’ location or their home address 

(Kennedy & Vargus, 2001). For these reasons, we asked participants for their postal 

code, and we also asked them to name their neighborhood and identify several 

neighboring streets. This allowed us to understand participants’ location, sometimes 

to the neighborhood block level, without asking them to provide their civic address 

or street name. We then linked our survey data to census data using the PCCF+ 7A. 

Using supplementary and open-field location questions, we were able to triangulate 

missing postal codes and correct errors generated when using the probabilistic 

matching of the PCCF+. The remainder of this research note broadly outlines our 

approach of ‘triangulating neighborhoods’ and specifies its benefits. 

2.0  Triangulating Neighborhoods 

Our process of triangulation began with the research team identifying any data entry 

errors resulting in false postal codes. We did this by analyzing alpha-numeric strings 

that resemble real postal codes but which did not match any existing codes. This can 

be done using the PCCF or PCCF+ and examining the errors or non-matches. 

Common data entry errors included mistaking “S” for similar-sounding “F,” the 

number “0” for the letter “O,” and so on. When participants’ neighborhood and street 

names corresponded to a postal code closely resembling the recorded code 

(e.g.,“A1L1H6” instead of “A!L1H6” or “B2V1A4” instead of “B2B1A4”), the 

code was replaced. Through this process, the team was able to recover 27 postal 

codes among the 63 non-matches that were not considered valid codes by Canada 

Post; these cases would have otherwise been lost. Recovering such cases, especially 

when working with samples across smaller regions, can substantially improve the 

number of cases included in analysis.  

While data entry errors did not disproportionately affect rural areas, 

misclassification errors did, and this problem was aggravated by the limitations of 

geo-spatial units available in small cities like Charlottetown (see Kaida et al., 2020). 

The PCCF+ considers matches to be unique when a postal code can be linked to a 

single dissemination area (DA), dissemination block, or block face, and the majority 

of urban postal codes meet this criterion (Statistics Canada, 2017). When codes have 

multiple matches (covering multiple DAs), probabilistic weighting is used to assign 

these cases to specific geographies. Even when codes do span multiple matches, 
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these DAs are likely to fall within the same census tract (CT); in mid-sized and larger 

cities, CTs are commonly used as a proxy for neighborhoods. Random spot-

checking of assignments made using probabilistic weighting in Halifax, Moncton, 

and St. John’s found that CT-level assignments were validated by the contextual 

data on participants’ locations, even when DA-assignments were not. 

Smaller cities, including Charlottetown, are not assigned CTs, so other geo-spatial 

units must be used to study neighborhood- or community-level data (Kaida et al., 

2020). We chose census subdivisions (CSDs) as the best option for rural and 

outlying areas within the Charlottetown CA, but we found that DA-level 

probabilistic assignments were often spread across multiple CSDs, which resulted 

in more arbitrary assignments. For this reason, we decided that Charlottetown postal 

codes with non-unique linkages required further investigation. This included 

Charlottetown postal codes with a link type code lower than 9 in the PCCF+ 7A, 

where 9 signals unique linkages (Statistics Canada, 2017). One-hundred-sixty-four 

postal codes were triangulated. Among these, 124 were in rural areas, out of 149 

rural codes (83.2%), compared to 40 in “urban” Charlottetown, out of 281 urban 

codes (14.2%). In total, we manually reassigned 30 cases (27 rural, 3 urban) to 

different CSDs where there was evidence of a mismatch between the PCCF+ 

assignment and contextual information. We also removed 19 assignments (16 rural, 

3 urban) made by the PCCF+ in cases where there was not enough information to 

support any assignment. 

Triangulating geo-location through postal codes and neighboring streets can also be 

important for improving completeness when only partial postal codes or forward 

sortation areas (FSAs) are available. Cross-checking such matches against 

neighborhood names and nearby streets allows us to retain more accurate data and 

overcome some of the challenges associated with using the PCCF+ by validating the 

assignments made by probabilistic matching. More specific information about 

nearby street names is often most valuable in urban areas, especially when 

participants name side-streets or intersections. In many rural areas, however, 

residents live near a single long road or highway, which often crosses multiple 

geographic boundaries. In these cases, the name of their community is often 

sufficient to validate an assignment. Each of these practices improves the geocoding 

of responses and the accuracy of postal codes or other socio-spatial units used.  

3.0  The Value of Triangulation 

In this note, we have shared our experiences using supplemental survey questions 

inquiring about participants’ neighborhood or location to investigate the 

completeness and accuracy of postal codes and improve subsequent data linkages 

and spatial analysis. Our example shows how the use of strategic and non-invasive 

survey questions to gather geographical information can help researchers triangulate 

participants’ neighborhoods and improve the accuracy and quality of geographic 

identifiers. Across-method triangulation can be employed in surveys by gathering 

multiple kinds of locational information, including postal codes, neighborhood or 

community names, and the names of nearby streets. 

Ultimately, the extra effort to derive multiple types of location information beyond 

residential postal code can provide valuable dividends, especially to improve 

coverage in rural areas and in studies where exact matches between participants and 

locations are necessary. Inaccurate location information compromises the validity of 

inferences made from location-based relationships and limits the usefulness of 
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spatial analysis (Yang, Bilaver, Hayes, & George, 2004). Given the limited 

examples of mixed-methods approaches to the determination of location across 

social and behavioral sciences, future research should consider employing multiple 

approaches to collecting spatially oriented data when possible (Pavlovskaya, 2006). 

As our experience suggests, gathering open-ended responses to supplement and 

contextualize postal codes or other geographic indicators helps ensure more accurate 

geographical linkages for individual data, which is needed for understanding the 

effects of social and physical space within socio-spatial analysis. 
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