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Abstract 

Address matching is the most critical step within the geocoding process, as it provides the 

link between tabular address data and its corresponding geographic information. 

However, address matching can be a difficult task, as address datasets often contain 

errors that existing geocoding applications do not accommodate. Such issues can hamper 

the validity of spatial analysis, as an excess number of false negative matches can result 

in a geographic selection bias while an excess number of false positive matches can result 

in a geographic placement bias. Given the frequency of input address errors, and the 

relatively low tolerance for error that most existing geocoding software allow, this thesis 

introduces a new matching system that is intended to maintain a high number of correct 

match assessments despite a high proportion of input error. The process described 

incorporates rule-based standardization and deterministic matching with fuzzy regular 

expressions using the object-oriented programming language Python 2.7. Parallel testing 

comparing the designed address matching system (AMS) against Esri’s ArcGIS 10.1 

Address Locator confirmed the thesis hypothesis, by outperforming Esri’s ArcGIS 10.1 

Address Locator in achieving a high rate of true positive matches with a low rate of false 

positive matches. 

 Keywords: Geocoding, address matching, GIS, regular expressions, approximate 

string matching 
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Introduction 

Among the primary contributing factors to the ascendancy of geographic 

information systems (GIS) over the course of its short history is its geocoding 

functionality. By bridging the gap between the spatial and aspatial realms, geocoding 

provides an essential component to the GIS toolset. Its capacity to harness text-based 

location information and the attribute data that comes with it into spatial form 

demonstrates the level of its importance as a preliminary step to further spatial analysis. 

Its popularity of use has even extended beyond the confines of scientific and academic 

research, as online location-based services have provided individual end users answers to 

a number of practical questions. Whether one wants to identify stores within walking 

distance of their home or find directions to the nearest post office, individual users are 

using geocoding as a tool for their daily needs. Determining the location of a place is a 

fundamental question that professionals and everyday users alike can appreciate, and one 

that geocoding can answer.	  

 The purpose of this research is to demonstrate an address matching system (to be 

referred to henceforth as AMS) that attempts to overcome the limitations identified 

within most current geocoding applications. The designed system is not intended to be 

merely workaround solutions for practitioners using existing applications, but rather as a 

blueprint to the internal workings of a new address matching protocol. An address 

matching workflow designed by the author is introduced that utilizes rule-based 

standardization and deterministic matching with fuzzy regular expressions (for 

definitions, refer to Appendix 1, Definition of Terms). Users who apply the AMS will 

likely see an improvement in the overall match rate while seeing a reduction in false 
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positive matches. The system methodology laid out in this thesis is based on numerous 

observations that calculated the rates of improvement as a result of user-defined 

enhancements. Some of the listed recommendations are congruent with findings in other 

geocoding methodology papers, but also included are a number of novel findings that 

have gone unmentioned in the literature. The system design is divided into four sections 

defined within the geocoding workflow: preprocessing, candidate address matching, 

house number matching, and address matching. The system methodology does not 

attempt to tackle geocoding problems going beyond the address matching function, as 

existing applications appear largely sufficient in this regard. In order to determine the 

strength of the AMS relative to existing geocoders, parallel testing will be applied using 

the ArcGIS 10.1 Address Locator as the benchmark software.  

Not all problems within the address matching process are solvable. There exist a 

number of problems that do not seem capable of clear workaround solutions; these will 

also be discussed. The problems and solutions mentioned are not applicable to all end 

users. Differences in input data cleanliness, patterns of errors, location of address data, as 

well as project resources, budgets, and organizational goals, are all factors that may 

constrain the usefulness of the AMS. Regardless of these limitations, this thesis should at 

the very least provide the reader with a solid grasp of the geocoding workflow, 

shortcomings within existing geocoding applications, and an understanding of the 

potential solutions to these shortcomings. 

Geocoding Overview	  

 Geocoding, simply stated, is the conversion of geographic textual information into 

spatial data. The geocoding process requires input text that contains discrete place-based 
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information in the form of postal codes, city-places, points of interest, or most 

commonly, postal addresses (Goldberg, 2008). The generated output generally contains 

point-based geospatial data along with corresponding geographic coordinates. The 

geocoder itself contains two main components – the reference data and internal 

geocoding algorithms. These components all play a part during the entire geocoding 

process, which is typically composed of three stages: input parsing and standardization, 

data matching, and plotting. Virtually all geocoding services embed the stages within a 

single process triggered by the user, making the process for the end user fairly easy to 

implement. 	  

 The first stage, input parsing and standardization, is most applicable to postal 

addresses, since the level of variability is highest with address information. Because the 

input data often contains a great deal of “noise”, the geocoder must execute some internal 

preprocessing steps to standardize the address information. Variability within the input is 

common, as it is often obtained from multiple input providers and typically entered 

without validation. Unvalidated input address data can be virtually limitless in the variety 

of problems they contain, but the most common problems typically require the simplest 

fixes, which are usually provided in the first stage of the geocoding process.  

Input parsing involves separating an address string into its individual attributes, 

such as house number (1550), optional prefix directional (N), optional prefix type (AVE), 

street name (HOMAN), optional suffix directional (N), optional suffix type (AVE), city 

(CHICAGO), state (IL), and postal code (60651). This is accomplished by means of 

tokenizing, in which commas, semicolons, vertical bars, and (most often) spaces delimit 

text into individual address attributes. The degree of address parsing required depends on 
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the structure of the input, which amounts to the number of address attribute partitions 

(fields) that the input already contains. Input standardization then locates keywords 

among the parsed attributes and replaces them with standardized versions using lookup 

tables that follow a set of predefined formatting rules. 	  

 The second stage of the geocoding process matches the records contained within 

the standardized input data to the reference dataset used by the geocoder. The matching 

process provides the bridge between the input’s tabular data provided by the user and the 

reference’s spatial data embedded within the geocoder. Because geocoders must 

accommodate for approximate matches as well as precise matches between the two 

datasets, record-to-feature matching requires a level of error tolerance that can be 

achieved using either deterministic or probabilistic logic (Boscoe, 2008; Goldberg, 2008). 

Deterministic logic matches all input attributes to their corresponding attributes within 

the reference data based on a set of predefined matching rules. Match attempts are made 

in an iterative manner, with increasing flexibility for missing, erroneous, or excessive 

components per try. Typographic errors, superfluous information, phonetic variations, 

unstandardized, missing or erroneous attributes, can all be accounted for using 

deterministic matching techniques. Probabilistic logic, on the other hand, matches 

addresses by scoring individual attributes based on their match proximity and their 

frequency of occurrence, weighed based on their level of importance, and aggregated for 

an overall match score. 

 Most geocoders use probabilistic logic within the matching process, as that 

approach is best equipped for “fuzzy matching” the differences between the input and 

reference datasets (Boscoe, 2008; Goldberg, 2008). Paired records are scored based on 
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the level of similarity that exists, with pairs that show a low similarity given a lower 

score than those that show a higher similarity. A link is established when the level of 

similarity between a record within the input data and the reference data is equal to or 

above the minimum threshold of acceptance defined by the user (commonly known as the 

match score). The records within the reference data that are chosen as links are deemed as 

candidates for matching by the geocoder. A single input record can contain a number of 

candidates. The candidate containing the highest score among the candidates for a given 

input record is the one selected as the record match (Esri, 2010). It is not uncommon to 

find multiple candidates tied for the highest match score. These occurrences are known as 

record ties. When ties occur, the geocoder can either arbitrarily select one of the two tied 

links as the record match or deem that particular record as unmatched. Unmatched 

records are more commonly the result of having no records within the reference data 

achieving the minimum match score to qualify as a match candidate. An unmatched 

record (sans ties) can be the result of four issues - faulty input data, insufficient reference 

data, differing geographic identifiers between the input and reference data, or differing 

spatial coverage between the input and reference data (Goldberg, 2008). Once the 

matching process is complete, all records from the input that achieved a match are 

assigned geocodes by way of their match within the reference data. 	  

 In plotting the geocoded points, the geocoder extrapolates coordinates through 

differing methods according to the spatial composition of the reference data. With 

area-based reference data, the geocoder assigns the coordinate points to the area (or 

polygon) centroid, by locating the point where all bisecting lines of the polygon vertices 

intersect. With polyline-based reference data, the geocoder fixes the geocode point 
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through the process of linear interpolation. Linear interpolation plots the point based on 

an algorithm that approximates the location within a range (Goldberg, 2008). Because 

postal addresses are the most often used geographic identifiers used for geocoding, 

virtually all polyline reference data is in the form of street centerlines. Street centerlines 

are segmented by block, with each block containing a range of address numbers. 

Geocodes are assigned to block segments according to the matched street name and block 

segment number, the latter being derived from the address number floored to the 

hundredth integer. Within the block number are dual address ranges, typically consisting 

of odd number ranges on one side and even number ranges on the other. An address that 

falls within a block will be assigned a location based on the placement of its two-digit 

address number within the range of the block to which it is assigned (Goldberg, 2008). 

Many geocoders also offer an offset option, which can offset the geocoded point a 

defined distance from the street centerline to better reflect the locations of properties 

relative to roads. A polyline base geocode is, of course, an estimate, but one that is 

usually more accurate than most polygon centroid plotting (which typically relies on 

spatial units that are larger than address blocks, such as postal code or city areas).  

Lastly, with point-based reference data, there is no need for a plotting algorithm, 

as the coordinates of the points that the geocodes are assigned to are already determined 

by the reference data. Because the coordinates for point-based geocodes are 

predetermined and do not require methods resulting in approximation, point-based 

geocodes are typically considered the most precise form of geocoding. This, of course, is 

not the case if the points themselves are based on approximations. For example, a 

point-based reference data using postal code centroids will be just as error-prone in 
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accuracy as a polygon-based reference data using postal code areas. However, points that 

represent actual locations within the input data, such as parcels or buildings, represent the 

highest level of accuracy within the geocoding spectrum (Goldberg, 2008).  

 Regardless of the spatial composition of the reference data (area, line, or point), 

the geocoded output always is spatially represented by points, accompanied by tabular 

data containing the input attributes, the matching record within the reference data, the 

geocoded point coordinates, and additional metadata that may be generated by the 

process.	  

The process described is a typical workflow for most geocoders. Of course, 

differences exist between geocoding applications, with some offering functionality going 

beyond what is discussed and others being more limited, often times greatly, to the 

aforementioned description. The following research problem statement is based on 

observations using the ArcGIS 10.1 geocoding engine, known as the Address Locator. 

Because ArcGIS ranks among the most popular GIS software commercially available, the 

research problem will likely be relevant to the majority of geocoding practitioners.	  

Research Problem 

 The adage “garbage in, garbage out” is a particularly applicable one with regard 

to geocoding. The range of possible errors contained within input address datasets can be 

seemingly infinite, and many of these errors can and often will result in false positive 

outcomes (misassigned address matches) or false negative ones (unassigned address 

matches). Although input address errors are not the only cause of geocoding output 

errors, they represent a large source of the problem and also tend be the easiest fixes. 

Much of the geocoding literature discusses improved results through the use of address 
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fixing techniques on an interactive basis (Goldberg et al., 2008; McElroy et al, 2003; 

Robinson et al., 2010; Sonderman et al., 2012). The intent of this research is to stress the 

possibility of doing much of the fixing automatically, through the use of rule-based 

standardization and deterministic matching with fuzzy regular expressions. 

While virtually all geocoding applications are capable of handling errors within 

the matching process to varying degrees, based on the author’s experience, some of these 

applications do not allow for enough error tolerance, and those that do tend to handle the 

more ambiguous cases rather poorly. Error handling is important, as many, if not most, 

address datasets contain them to some degree. Oftentimes, datasets are made up of user 

provided input that lacks system validation by the interface. Although error-ridden 

records will likely contribute no more than a small percentage of the total for the average 

dataset, even a relatively small proportion can amplify into a significant issue when a 

project requiring high match rates must process large datasets. These situations will likely 

call for some level of manual remediation, a task that is not always feasible due to time, 

budget, or labor constraints. 

Address Matching and Approximate String Matching  

In the realm of approximate string matching (colloquially known as fuzzy 

matching), error fixing can be measured based on the edit distance. An edit distance, or 

Levenshtein distance, defines the number of edits required to convert an incorrect string 

to a correct one. A single edit may consist of a deletion (removal of one character), an 

insertion (addition of one character), or a substitution (replacement of one character) 

(Navarro, 2001). While address-matching concepts are largely borne out of approximate 

string matching theory, postal addresses differ in several respects to the standard text that 
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approximate string matching applies to. First, addresses are structured. Because this 

structure may differ greatly depending on a country’s conventions, understanding the 

address structure of a locale is an essential prerequisite to applying a successful address 

matching protocol (Goldberg, 2008). Second, address structures are hierarchical; zonal 

attribute components encompass a greater geography than their address level counterparts 

(Goldberg, 2008). Third, address structures are relational; multiple postal codes can exist 

within a city and multiple cities can exist within a postal code (Goldberg, 2008). 

Given the unique characteristics of postal addresses, the logic of address matching 

requires a tailored solution that not only applies approximate string matching techniques, 

but also assigns individual address attributes unique matching rules based on their degree 

of importance and level of cardinality. Unique structures lend themselves to unique 

errors, and the nature of errors prevalent within address data tends to carry certain traits 

that differ from the standard clerical errors incurred when working with most forms of 

standard text. Additionally, zonal attribute relationships allow imputation techniques that 

cannot be applied to standard text, through the use of cross-referencing methods (if a city 

is missing, the postal code field will imply the city instead).  

Handling the prevalence of out of range address numbers, abbreviations, 

acronyms, misplaced secondary address unit designators, city-postal code mismatches, 

missing spaces, and misplaced, missing or incorrect address attributes are all cases that an 

automated matching process should be capable of handling. Table 1 contains a list of 

potential errors existent within input address datasets. Geocoding software typically 

handle only some of these errors successfully – out of range address numbers can be 

handled by level of proximity to the nearest existing address number; city-postal code 
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mismatches and missing address attributes can be handled by atomizing the attributes for 

composite scoring; unit designators can be handled either by substring matching or 

keyword editing. The remaining issues – abbreviations, acronyms, and missing spaces are 

typically not addressed by existing geocode applications, unless the number of edits 

required for fixing them fits within the edit distance threshold set by the matching 

algorithm (with the exception of missing spaces that are used to partition address 

attributes; missing delimiters will likely cause the match attempt to fail). Additionally, 

the errors that existing geocoders are designed to handle are not always handled 

sufficiently. Existing geocoders may replace out of range address numbers with 

seemingly arbitrary choices within the reference data, when closer address numbers 

suitable for replacement in fact exist (arguably, out of range address numbers should not 

be replaced at all, as it is impossible to determine the intended input address number from 

the one provided). Geocode applications also tend to have low tolerance for city-postal 

code mismatches, despite the fact that these cases are common and must be handled 

accordingly. 

For the sake of clarity, non-standardized addresses should not be interpreted as 

erroneous, since there exists a number of accepted address formatting conventions, and 

alias words for prefix/suffix directions, prefix/suffix types, street names, cities, states and 

provinces essentially function as synonyms. These identified aliases are typically handled 

without penalization through the use of lookup tables. See Table 2 for examples. 
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TABLE 1 

COMMON ADDRESS ERRORS 

Common Address Errors Example 

Typographical  6161 Center Grov Rd, Edwardsville, 62025 

Out of range address numbers  6196 Center Grove Rd, Edwardsville, 62025 

Abbreviations  6161 Center Grove Rd, Edsvle, 62025 

Acronyms 6161 CGR, Edwardsville, 62025 

Superfluous unit designators 6161 Center Grove Rd Apt 1, Edwardsville, 62025 

Non-alphanumeric characters #6161 Center Grove Rd, Edwardsville, 62025 

City-postal code mismatches 6161 Center Grove Rd, Edwardsville, 60252 

Missing address attributes 6161 Center Grove, Edwardsville, 62025 

Incorrect address attributes 6161 Center Grove Ln, Edwardsville, 62025 

Missing whitespaces 6161CenterGroveRd, Edwardsville, 62025 

 

TABLE 2 

ADDRESS ALIASES 

Address Aliases Example 

Prefix/Suffix Directional N/North, S/South, E/East, W/West 

Prefix/Suffix Type Rd/Road, St/Street, Ave/Avenue, Ln/Lane 

Street Name Frontage Rd/Hwy 101 

City Barrington/N Barrington 

State/Province IL/Illinois 

 

Purpose Statement and Hypothesis 

Given the identified shortcomings of existing geocode applications with regard to 

error-handling within the address matching function, what processing steps need to be 

introduced that will allow a greater tolerance for errors while maintaining both a high rate 

of true positive matches and a low rate of false positive matches? With this research 

question in mind, the purpose of this thesis is to introduce an address matching system 
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developed by the author designed to overcome most of the identified shortcomings of 

existing address matching systems. For comparative purposes, the completed AMS will 

be tested against an existing one, using input data consisting of non-standardized, 

error-prone addresses of varying severity. The research hypothesis anticipates that the 

AMS will outperform the existing system in maintaining a high true positive match rate 

with a low rate of false positive matches. Potentially confounding variables are 

eliminated from the study, as both matching systems will be held to the same standards, 

and will use the same input and reference data. No location-based enhancements will be 

incorporated into the design of the address matching system (such as rule-based street 

name scrubbing tailored to the testing location or the use of alternate city names), so as to 

ensure that none of the performance gains is based on local knowledge, and that the 

designed address matching system is on equal footing with existing geocoding 

applications. The test file used for analysis will contain a number of the types of errors 

identified in the section Research Problem, as it is made up of user provided input 

consisting of non-standardized and unvalidated addresses (refer to the AMS Testing 

Methodology chapter for discussion of data sampling). The test file will not be the same 

one used for development, in order to prevent any selection bias by the author. 

Nevertheless, because both development and test files will be obtained from the same 

source, selection bias may still be present within the research. 
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Literature Review	  

 A review of the literature reveals an interest in geocoding that encompasses a 

wide range of fields, with authors demonstrating disparate purposes, approaches and 

techniques. Fundamentally, the literature can be divided into two camps; those who test 

existing geocoding tools and methods, and those who introduce new ones. Contributors to 

the literature whose focus is on existing tools tend to come from social science 

backgrounds, and are most often interested in determining the validity of existing 

geocoding engines as a foundation for spatial analysis. Match rates and positional 

accuracy of the geocodes tend to be the primary interests of these researchers, many of 

whom come from backgrounds in public health and epidemiology.  

Contributors to the literature whose focus is on new tools and methods tend to 

come from computer science and GIS backgrounds, and are most often interested in 

enhancing or outright replacing existing geocoding methods as a means of addressing the 

problems identified by the former camp as well as other end users. With regard to the 

second camp, this review will contain an emphasis on developments that pertain 

specifically to deterministic address matching methods. Geocoding methodology 

extending beyond this topic will not be thoroughly covered, as it is not the focus of this 

research. 

Positional Accuracy	  

 Because geocoding is often the basis for socio-spatial research, researchers 

understandably expect high quality outputs generated from the process to ensure a valid, 

reliable methodology overall. A great amount of interest exists in the positional accuracy 

of the geocoding output, reflecting an understanding of the implications of poor geocode
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placement among social science researchers. Often times, the level of positional accuracy 

is not easy to determine, leaving a certain degree of locational uncertainty that the 

researcher must resolve. Several proposals have been raised for evaluating and handling 

geocoding uncertainty (Davis & Fonseca, 2007; Davis, Fonseca, & Borges, 2003; 

Dearwent, Jacobs, & Halbert, 2001; Goldberg, Wilson, & Cockburn, 2010). The various 

geocode quality indicators proposed differ from the match score assigned by the 

matching algorithm as they do not only look at the level of string similarity between the 

input and reference datasets, but may also incorporate the accuracy of the interpolation 

algorithm used as well as the geographic precision of the reference dataset used. 	  

 Positional accuracy becomes compromised when geocode placements are 

misassigned during spatial aggregation. In much of the literature, errors in positional 

accuracy can be amplified when collection units such as census blocks or census tracts 

are used for spatial aggregation (Collins et al., 1998; Goldberg & Cockburn, 2012; 

Krieger et al., 2002; Krieger, Waterman, Lemieux, Zierler, & Hogan, 2001; Luo, 

McLafferty, & Wang, 2010; Ratcliffe, 2001; Whitsel et al., 2006). An example of how a 

seemingly innocuous positional error can manifest into a larger problem is when a 

geocode is assigned to the wrong side of a street segment that divides two geographic 

areas, thereby creating a geocode with a false affiliation if the areas are used for spatial 

aggregation. 	  

 Such errors are particularly prevalent with low-precision methods of geocoding, 

such as those placed to the postal code centroid, as the size of postal code feature areas 

tend to be large, and often times larger than the collection units to which the geocodes 

themselves are aggregated (Collins et al., 1998). The prevalence of these errors reveals 
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the potential pitfalls of postal code geocoding. Much of the literature is critical of using 

postal codes as a form of geocoding as well as a unit for spatial aggregation (Beyer, 

Schultz, & Rushton, 2008; Bow et al., 2004; Collins et al., 1998; Goldberg & Cockburn, 

2012; Grubesic, 2008; Grubesic, 2006; Krieger et al., 2002, Luo et al., 2010; Mechanda 

& Puderer, 2007, Ratcliffe, 2001). The reasons for avoiding the use of postal code areas 

abound. As previously mentioned, using postal code areas as reference for geocoding can 

lead to uncertainty, as they are often too large to generate high-precision geocodes. On a 

more fundamental level, the purpose of postal codes does not align with their use within 

the spatial sciences. Because postal codes are designed as an efficient means for postal 

delivery, their formation is rarely confined by political boundaries, and only vaguely 

reflects the underlying population distribution, thereby making their delineations 

somewhat arbitrary for non-postal service use (Krieger et al., 2002). A cursory look at a 

map displaying postal code areas may reveal their highly unpredictable appearance, often 

consisting of irregular shapes made up of salients and indents, and even non-contiguous 

features. Postal code boundaries are not static either; updates to postal service systems are 

notoriously frequent, and can result in the addition and deletion of postal codes, and more 

commonly, assignment changes to postal codes that are kept in currency (Grubesic, 2006, 

Krieger et al., 2002). Perhaps most importantly, postal code areas are merely 

approximations of the actual postal codes, as postal codes are in fact composed of routes, 

not defined areas (Grubesic, 2006). As a result of these identified issues, the accuracy of 

postal code geocodes should be presumed to be highly erroneous and uncertain. Despite 

this, postal codes are still frequently used in many research studies for their convenience 

and high match rates, typically as fallbacks when higher precision geocodes cannot be 
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generated.	  

 To compensate for the positional errors that postal code geocodes can cause, some 

researchers discuss alternatives over the use of centroids that utilize population 

information to varying degrees. In A Geocoding Best Practices Guide, Goldberg (2008) 

suggests the possibility of using population-weighted techniques for postal code point 

assignment. While this technique will likely increase the positional accuracy of the 

geocode slightly, the problem of geocode clustering will remain, as all postal code 

geocodes within a postal code feature will still be assigned to the same set of coordinates, 

as it does using the default centroid placement. An improved technique that avoids the 

geocode clustering of Goldberg’s weighted mean center proposal is known as geographic 

imputation. This method distributes points within an assigned postal code area to 

locations that are reflective of the demographic data contained within the record attributes 

(assuming that they are available). Because of its use of fine-tuned attribute data, 

geographic imputation not only reduces erroneous clustering, it is also theoretically the 

most accurate form of point placement for postal code geocoding. Both Henry and 

Boscoe (2008), as well as Hibbert et al. (2009) evaluated the accuracy of geographic 

imputation as a means of geocoding, as the technique is frequently used in social science 

research. 	  

 Positional accuracy is not merely an issue for geocodes with postal code 

placements, however. Because of the prevalence in use of dual address range geocoding, 

much of the research is devoted to measuring the positional accuracy of this geocoding 

type, based on the accuracy of the street centerline used or the accuracy of the linear 

interpolation technique applied (Bonner et al., 2003; Cayo & Talbot, 2003; Dearwent et 
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al., 2001; Goodchild & Hunter, 1997; Lee, 2009; Mazumdar, Rushton, Smith, 

Zimmerman, & Donham, 2008; Ratcliffe, 2001; Schootman et al., 2007; Strickland, 

Siffel, Gardner, Berzen, & Correa, 2007; Ward et al., 2005; Whitsel et al., 2006; Yu, 

1996; Zanderbergen, 2007; Zanderbergen & Green, 2007; Zanderbergen, 2008a; 

Zanderbergen, 2008b; Zhan, 2006; Zimmerman, 2007). Positional accuracy is often 

calculated using distance measurements derived from GPS points of the physical 

locations. Many papers not only compare street centerline geocodes to GPS coordinates, 

but also to other geocoding methods, including orthophotography geocodes, E-911 

geocodes, postal code geocodes, parcel geocodes, and building footprint geocodes (Cayo 

et al., 2003; Mazumdar et al., 2008; Schootman et al., 2007; Strickland et al., 2007; 

Zanderbergen, 2008a; Zanderbergen, 2008b). In addition to geocoding method 

comparisons, much of the literature looks at the reference data used or the geocoding 

engine used as sources for comparison (Schootman et al., 2007; Strickland et al., 2007; 

Ward et al., 2005; Whitsel et al., 2006; Zanderbergen et al., 2007). TIGER/Line, 

NAVTEQ, and TeleAtlas are among the primary reference data sources used for 

comparison, while ArcGIS, MapInfo, Manifold, and Google Maps are among the GIS 

applications with built-in geocoders used.	  

 Positional accuracy is assessed not only by using holistic metrics which considers 

the overall rate of error, but also on an individual level per feature using atomic metrics 

(Goldberg, 2008). Inspecting address placements on an individual level reveals the 

distribution of error among areas of differing geographies, and makes it clear that there 

exists a considerable level of geographic placement bias that tends to favor urban 

addresses over rural ones (Goldberg, 2008; Skelly et al., 2002; Sonderman et al., 2012; 
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Zimmerman & Li, 2010). The explanation behind this discrepancy has in large part to do 

with the size of parcels, street segments, and postal code boundaries used for referencing, 

which tend to be larger in rural areas than in urban ones. For geocoders using reference 

data consisting of spatial units that require approximation, the level of approximation is 

proportionate to the size of the areas or lines being geocoded. Naturally, larger areas and 

line segments yield less positional accuracy, which is evident in the larger positioning 

errors existent in rural geocodes compared to their urban counterparts. This topic has 

been heavily studied - particularly with regard to geocodes generated from linear 

interpolation - because of the implications of such inaccuracies for researchers in the 

social sciences. A geographic bias can also contribute to a demographic bias, an issue that 

the researcher must consider when performing analysis on interpolated geocodes with a 

mixture of urban and rural placements (Gilboa et al., 2006; Oliver, Matthews, Siadaty, 

Hauck, & Pickle, 2005). However, it should be noted that researchers who use geocodes 

as inputs for aggregation before performing analysis may find geographic bias to be less 

of an issue, since the relative size of the aggregation units tend to correspond to the size 

of the features used for approximation. In other words, just as the positional accuracy of a 

street address placement is likely to be less in a rural area, the census tract that that 

geocode is to be aggregated to will also likely be greater, and therefore will tolerate a 

greater amount of error. 

Ultimately, poor geographic placement may hamper the validity of research. 

Geocoding accuracy can be compromised when either the primary geocoder used relies 

on approximation techniques for plotting, or the primary geocoder fails to match and the 

user is left to depend on lower precision geocodes, or there exists false positive matches 
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within the generated output resulting in misassigned placement. 

Match Rate	  

 A close second in importance to positional accuracy is the match rate achieved by 

the various geocoding methods and vendors. A number of research studies have devoted 

their efforts to match rate comparisons, including Boscoe (2008), Goldberg (2011b), 

Ratcliffe (2004), and Zandbergen (2008a). The importance of the match rate is not 

merely for the purpose of reducing the amount of interactive address matching required 

by the user, but also to reduce the potential for the second form of geographic bias - 

geographic selection bias. Much like geographic placement bias discussed above, it has 

been shown that unmatched addresses tend to reveal a geographic pattern that favors 

urban addresses over rural ones (Oliver et al., 2005; Skelly et al., 2002; Zimmerman, 

Fang, & Mazumdar, 2008). The existence of non-random levels of geocoding 

completeness is something that Oliver (2005) calls “cartographic confounding”. Ratcliffe 

(2004) focuses his research in determining the minimum acceptable match rate for crime 

data before analysis is compromised as a result of selection bias; he recommended 85 

percent as the optimal threshold. The uneven distribution of matches between urban and 

rural addresses can largely be attributed to the existence of rural route addresses and the 

relatively high prevalence of post office box addresses in rural areas. Both rural routes 

and post office boxes are non-geocodable. Post office boxes are mail collection sites that 

are remote from actual address locations, while rural routes are non-linear routes that do 

not follow the conventions of the standard street segment (Goldberg, 2008). The 

emergence of E-911 has sought to remediate the problem of rural routes, but conventional 

geocoding practices have yet to see much of the potential benefits. The issue of post 
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office boxes, meanwhile, has been the focus of at least two research studies, both of 

which propose methods for handling them (Hurley, Saunders, Nivas, Hertz, & Reynolds, 

2003; Shi, 2007). The most effective (and involved) proposal determined that street 

addresses can be retrieved for only 34% of post office box addresses, making selection 

bias a continued possibility (Hurley et al., 2003).	  

 From the user’s end, four solutions exist for improving geocoding match rates - 

preprocessing, matching requirement easing, hierarchical geocoding, and interactive 

matching. Preprocessing has received relatively little attention in the literature. In An 

approach in pre-processing Philippine address for geocoding, Chua (2001) proposes a 

series of address validation techniques similar to the methodology incorporated within 

the AMS design. Lookup tables are utilized which validate address attributes according to 

alias names and attribute correspondence. The preprocessing performed in Bigham et 

al.’s (2008) Geocoding police collision report data from California: A comprehensive 

approach focuses entirely on rule-based address cleaning, where noise characters are 

removed and common typographical errors are fixed. 	  

 Matching requirement easing, from the user’s perspective, is the easiest fix for 

improving the match rate. A minimum match score can be adjusted typically using a 

scale within a graphic user interface, where a minimum match score of 100 requires a 

perfect match between the input dataset and the reference dataset, while progressively 

lower scores allow for an increasingly higher rate of mismatched attributes between the 

two datasets. The obvious shortcoming to a lower minimum match score is a higher 

likelihood of false positives contributing to the overall increase in the match rate. 

Determining an optimal minimum match score based on the costs and benefits of 
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adjustment previously mentioned is recommended by Goldberg (2008), a decision that 

must be weighed by the amount of error allowed, the quality of the input data, the scoring 

metrics of the matching algorithm, and the strength of the matching algorithm.  

 The third solution for improving geocoding match rates is hierarchical geocoding, 

which utilizes a tiered approach to the geocoding process. Using this method, multiple 

geocoders are arranged within a composite geocoder, typically descending in level of 

positional accuracy (Goldberg, 2008). An input address that fails to match successfully 

with geocoders of higher precedence cascades down to geocoders of lower precedence 

within the composite geocoder until a match is found.  

 Perhaps the most intuitive solution to an unacceptably low match rate is by way of 

interactive matching, which typically is done after the batch process is complete. Being a 

manual process, interactive matching is by nature a less efficient process than automated 

matching, and can therefore be impractical for researchers working with large datasets, 

limited resources and/or time constraints. However, interactive geocoding also tends to 

offer higher matching confidence (limiting false positives) and a greater level of 

matching completeness compared to the batch process. Interactive matching utilizes a 

heuristic approach that relies on the instincts of the user, typically made easy with a given 

list of match candidates that scored at or above the minimum candidate score but below 

the minimum match score. Ordered by the level of difficulty, an interactive match can 

involve fixing clerical errors using intuition, utilizing internet lookups, and using street 

networks and/or orthophotography for assigning physical points within the GIS. These 

methods differ in terms of average time expended per match and the accuracy of the 

placement, thus making certain techniques employed more commonly over others 
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(Goldberg, Wilson, Knoblock, Ritz, & Cockburn, 2008). Researchers devoted to this 

subject are primarily interested in how the benefits of interactive matching compare to 

the costs, and the interactive matching process is generally discussed in context to the 

overall geocoding workflow (Goldberg et al., 2008; McElroy, Remington, 

Trentham-Dietz, Robert, & Newcomb, 2003; Robinson et al., 2010; Sonderman et al., 

2012). 

Approaches to Address Matching 

 As stated in the section Geocoding Overview, there exist two fundamental 

approaches to postal address matching (and most other forms of data linking) - 

probabilistic and deterministic. Both Boscoe (2008) and Goldberg (2008) describe the 

differences succinctly. Deterministic matching, the approach utilized in this research, 

uses attribute relaxation techniques in order to obtain a match. Different combinations of 

address attributes are tried per pass, until a match is found within the reference dataset. 

Probabilistic matching, on the other hand, calculates statistical probabilities holistically, 

looking at the entire dataset for string frequencies within the distribution, so as to favor 

candidates of most frequent occurrence. Additionally, individual address attributes are 

assigned weights based on their level of importance. While this method is more 

sophisticated than deterministic matching, it is also more computationally intensive and 

programmatically harder to implement. A cursory review of the recommended 

approaches between the two methods reveals a slight preference for probabilistic 

matching, but overall, much of the literature addresses benefits and drawbacks to both 

approaches, and many ultimately recommend a holistic approach incorporating both 

probabilistic and deterministic methods (Boscoe, 2008; Goldberg; IBM, 2011; McCauley, 
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2007; Schumacher, 2007). Both Boscoe and Goldberg indicated deterministic matching 

as a safer choice for its avoidance of false positive outcomes, but as a less than ideal 

choice for obtaining a high match rate. Schumacher, on the other hand, warns that 

deterministic matching methods have a lower degree of accuracy, and should be adopted 

only if the consequence for error is small. Of course, these comparisons are in large part 

dependent on the rigidity of the designed system, not necessarily the type of approach. 

The remainder of the Approaches to Address Matching section will be limited to 

deterministic matching, the approach used in this research. 

Descriptions of deterministic matching techniques and levels of sophistication 

differ among the authors. Although Goldberg’s (2008) matching sequence is particularly 

verbose, with 26 iterations, none of the iterations accommodate errors extending beyond 

missing address attributes. In fact, Goldberg’s recommended process contains only the 

very basics of deterministic matching – multi-pass address attribute combinations. 

Goldberg’s fairly rigid methodology was based off a recommendation provided by 

Levine and Kim (1998) to avoid relaxing street name attributes out of the risk for error 

that may incur (as cited in Goldberg, 2008, p. 77). Similarly, Boscoe (2008) cautions that 

relaxed matching will increase the likelihood of false positive matching. This thesis 

acknowledges the risks of relaxed matching, but also argues that the occurrence of false 

positive matches is far less likely when the reference dataset is complete, and ties of 

equal probability are left unmatched. In comparison to Goldberg’s methodology, 

Boscoe’s example is more tolerant for error, as Soundex is applied to the name attribute 

after the second pass. Soundex, it should be noted, is a coding system for strings of 

phonetic similarity that uses the first letter of each word in addition to consonants. The 



24	  	  

	  

Soundex algorithm, tested for this research, was determined as too “greedy” for many of 

the erroneous addresses encountered. Because Soundex codes are limited to one letter 

and three numbers, shared codes among relatively disparate words can and often do 

happen, thereby resulting in false ties. Incorporating Soundex as a preliminary block 

matching procedure may be the most sensible use of this algorithm, as it ensures faster 

processing time by limiting match attempts to those that contain matching Soundex codes 

(Crosier, 2004). 

Whereas Boscoe (2008) does not address scoring with deterministic matching, 

Goldberg (2008) states that deterministic matching is entirely binary; an address either 

matches or it does not. IBM’s deterministic matching engine, the MDM Classic Matching 

Engine does in fact apply a matching score (2011). IBM’s deterministic matching score is 

based on the ratio of match relevancy to non-match relevancy within the contents of the 

address. Based on the experience of the author, it appears perfectly feasible to integrate 

an accurate scoring system within the deterministic matching process.  

Both Boscoe (2008) and Goldberg (2008) suggest, but do not outright state, that 

the street name attribute and at least one zonal attribute must be present in order to 

perform deterministic address matching successfully. This is in large part consistent with 

the findings in this thesis, although the final set of iterations within the AMS contain a 

postal code relaxation technique not addressed in the literature. In addition, Goldberg 

aptly recommends applying relaxation techniques on the attributes of least significance 

before those that of greater significance, a secure method for iterative matching. 

Topics not addressed within the deterministic address matching literature include 

regular expressions and fuzzy logic, both of which are incorporated in the AMS design. 
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Although the literature takes a fairly rigid interpretation of deterministic address 

matching, it is likely because these discussions are largely intended as examples of the 

approach and not intended as documentation for full-scale implementation.  

In summary, deterministic matching provides an effective and intuitive approach 

to the problem of postal address matching. While it may not have the sophistication of 

probabilistic methods, it is easier to grasp and implement. A well-designed deterministic 

matching system can be superior to a probabilistic one, pending that the designer applies 

effective quality control techniques to avoid erroneous match selection. 

Conclusion of Literature Review	  

 The literature reviewed encompasses virtually every step within the geocoding 

workflow, making it clear that a great amount of interest exists on the topic. The amount 

of research reflects the importance of geocoding among social science researchers as well 

as location-based service users. Concerns about positional accuracy and the match rate 

rank high among the topics in the literature reviewed. These concerns, and the others 

discussed, reveal the many pitfalls that can be encountered when applying geocodes as a 

means for spatial analysis. To overcome these issues, a multitude of novel methods and 

workaround solutions have been proposed to the various steps within the geocoding 

process, testifying to the growth and promise of geocoding as the critical bridge between 

the tabular and the spatial realms.
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Assumptions and Limitations 

Before beginning an in-depth discussion of the methodology, an overview of the 

researcher’s assumptions and limitations is in order. The author assumes that the 

reference dataset used for testing includes all Illinois street segments, and that no failed 

address matching can be attributed to a missing address within the reference dataset. 

Given that this study is limited to Illinois addresses, the second assumption states that 

applying the AMS to a set of non-Illinois US addresses will show consistent results with 

the research findings in this thesis, as address structure throughout the United States is 

largely similar regardless of location. Difference in testing outcomes will likely become 

appreciable with non-US Anglophonic addresses with similar address structure, and yet 

more so with non-US non-Anglophonic addresses of dissimilar address structure. 

Therefore a limitation of this research is that it is largely limited to US style address 

structures, although many of the applied concepts are transferrable to non-US style 

addresses. A second limitation of the research is that the address database used for testing 

is limited to only one US state. Because of this limitation, there is no incorporation of 

state or country filtering or cross-referencing within the AMS design. As a result of this, 

the third assumption states that the typical address input extending beyond a single state 

would not require explicit identification of the state, as either city or postal code 

attributes can function as sufficient indication of location. 

The fourth assumption of the research is that the standard input address structure 

is parsed by address, city, and postal code attributes, and that all input addresses used for 

this research will follow this convention, and that no data will contain intersections, 

points of interest, or anything else that deviates from the norms of US postal address
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structure. The fifth assumption states that the input data will contain various errors that 

will impact the match rate and the positional accuracy of the geocoding process when 

using existing geocoders. 

The final, and perhaps most important assumption of the research, is that the 

errors contained within the input test file are representative of errors encountered in all 

address datasets. Of course, this assumption is arguably tenuous, as patterns and levels of 

error encountered within address datasets can be as unpredictable as the errors 

themselves. To prevent selection bias, the research avoids using the same input file for 

process development as it does for research testing. However, the two separate files used 

are obtained from the same source, thus leaving a possibility of selection bias within the 

research.
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Address Matching System Methodology 

 The following is an in-depth explanation of the AMS design created for this 

study, discussed in order of sequence. The address matching process can be divided into 

four primary stages - preprocessing, candidate address matching, house number 

matching, and address matching. Python 2.7 is the chosen language for this project, 

utilizing the module regex 2013-03-11 for many of the steps within the address matching 

process. The regex module (soon to replace the re module) holds Python’s Regular 

Expressions capabilities, and allows for both rule-based matching and “fuzzy” matching 

(both discussed below). NAVTEQ is the chosen reference dataset vendor, which 

publishes quarterly releases of standardized and validated Illinois street segments with 

address ranges (NAVSTREETS).  

Preprocessing 

 The first stage in the address matching workflow is preprocessing. This stage 

consists of five steps – reference data aggregation, standardization, illegal character 

removal, secondary address stripping, and house number parsing. The first preprocessing 

step, reference data aggregation, dissolves all non-unique non-address range address 

attributes into unique records, and consolidates the address range portion into a list, with 

each element within the list consisting of unique address ranges. The second step, 

standardization, ensures that the prefix/suffix directional, prefix/suffix type, street name, 

and city attributes are all standardized through the use of a lookup table with alias names 

and their corresponding standard forms, so as to prevent variation between attribute 

designators. Illegal characters are removed from all address fields and replaced with 

spaces. Character placement within the input field structure determines its legality. For 
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example, the zip code field allows only the basic format, five-digit US style postal code 

structure. Non-numeric characters within the zip code field are therefore removed, as well 

as numeric characters extending beyond the five-digit limit. Secondary address stripping 

is only performed on text of leftmost placement, as excess information with rightmost 

placement in the address field is accommodated for within the matching process. 

Leftmost alphabetic characters not consisting of either O or spelled out digits ONE 

through TEN are stripped (these exceptions are replaced with 0, 1 through 10, 

respectively), along with adjacent spaces up to the first numeric character. An exception 

is made if the first numeric character (alone or within a set) after the alphabetic set is 

followed by an optional space and a second set of numeric characters. In this instance, the 

first set of numeric characters is also stripped up to the first numeric character of the 

second set. This exception is intended to handle excess information preceding the address 

components of a similar structure to most secondary unit designators and post office box 

listings, which are typically composed of a set of alphabetic characters, followed by an 

optional space, and a set of numeric characters. The final preprocessing step parses all 

house numbers from the address field into its own separate field. Leftmost characters that 

are composed of a sequence of alphanumeric characters (e.g., 1, 111, 1N11, or 11N1) are 

parsed using the subsequent space as a delimiter. If a trailing A, B, C, or D is located after 

the house number and before the space, it is removed. If the space is missing, then either 

the prefix directional attribute (e.g., N, S, E, or W) or the first of two consecutive 

alphabetic characters is used instead. After all preprocessing steps are complete, excess 

spaces are trimmed and all text is translated to uppercase.
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TABLE 3 

PREPROCESSING FUNCTIONALITY 

Input Output House Number Output Address 

POBOX 10 100 N Main St, City, 11111  100 N MAIN ST, CITY, 11111 
LOWER 100 Main St, City, 11111 100 MAIN ST, CITY, 11111 
100A Main St, City, 11111 100 MAIN ST, CITY, 11111 
One Main St, City, 11111 1 MAIN ST, CITY, 11111 
#100 Main St, City, 11111 100 MAIN ST, CITY, 11111 
100 Main St, City, 11111-1234 100 MAIN ST, CITY, 11111 
100Main St, City, 11111 100 MAIN ST, CITY, 11111 
1N10 Main St, City, 11111 1N10 MAIN ST, CITY, 11111 

100N Main St, City, 11111 100 N MAIN ST, CITY, 11111 
 

Candidate Address Matching 

 The second stage in the AMS process is candidate address matching, an iterative 

process that allows for incrementally higher rates of identified and unidentified sources of 

error. Three passes are incorporated into the candidate address matching process. The 

first pass requires a perfect match for all non-house number address field attributes; while 

the remaining two passes tolerate increasing levels of flexibility to the address field.  

Identified errors are handled by making potential error sources optional within the 

reference data. To facilitate such flexibility, regular expressions (also known as regex in 

abbreviated form) are used in place of the original reference data after the first pass. 

Because the regular expressions are contained within the reference data and not within 

the input, the matching process attempts to match every item within the reference data to 

every item within the input, as opposed to the other way around. This can hinder 

performance if the reference data list is substantially larger than the input list, which is 

most often the case. However, it would likely be futile to place the regular expressions 

within the input, as it is assumed that the primary source of input error is missing 
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attributes and characters. Creating these exceptions requires them to actually exist, and if 

the input contains missing attributes, this would not be possible. Additionally, the 

structure of both datasets favors using regular expressions on the reference data and not 

the input. Because the reference data is parsed per attribute, regular expression placement 

within the reference data is a safer, less complex procedure than it would be with the 

input dataset, and one that does not require local knowledge to implement (see tables 4 

and 5 for dataset structure). Given the fact that the reference data consists of parsed 

address attributes, field delimiters can be used as anchors so that targeting attributes for 

regular expression implementation is precise and free of guesswork. Implementing 

regular expressions on an unparsed address dataset can be comparatively risky, as address 

structure and content come in various forms. Distinguishing street name substrings from 

prefix and suffix attributes can become highly complex, requiring guesswork and local 

knowledge of the address system to implement.  

TABLE 4 

INPUT STRUCTURE 

ADDRESS CITY ZIP CODE 

 

TABLE 5 

REFERENCE DATA STRUCTURE 
 

 
HOUSENUMBER 

 
STREETNAMEa CITY ZIP CODE 

LFROM LTO RFROM RTO PREDIR PRETYP NAME SUFTYP SUFDIR LCITY RCITY LZIP RZIP 

a NAVTEQ’s attribute order deviates slightly from the reference data structure, as the SUFTYP and SUFDIR attributes are switched. 

Regular expressions are powerful tools for pattern matching, but this power 

comes with risks. Implementing regular expressions with too much tolerance for error 
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will likely generate false positive matches and false ties. It is therefore prudent to use 

regular expressions cautiously, and to control the level of flexibility to avoid excessively 

“greedy” matching. Using regular expressions with anchored attribute placement and 

iterative matching ensures a controlled process that will avoid the majority of false 

positive matches.  

Before discussing the candidate address matching process in detail, a brief 

introduction to regular expressions is in order. In the realm of record linking, overcoming 

the hurdle of conflicting data standards, missing components, excess information, and 

typographical errors are common problems. These problems can often be handled using 

regular expressions, which are capable of recognizing text patterns based on a set of 

predefined rules. These rules can be implemented far more concisely than traditional 

string searching methods. Regular expressions consist of a number of special “meta” 

characters used for pattern matching. These characters, coupled with an assortment of 

character classes, anchors, and quantifiers, allow for pattern matching of various levels of 

precision. The following example illustrates its capability. If one of the two letters in 

double letters APPLE is deemed to be occasionally absent, its absence can be 

accommodated for by making it optional, using the special character ? (e.g., APP?LE 

matches APPLE, and APLE). If it is desirable to allow for this kind of flexibility with any 

word containing a set of double letters, \b\w*?(\w)\1?\w*?\b will do so. In this example, 

\b represents word boundaries, \w represents alphanumeric characters, * repeats the 

preceding character zero or more times, and \1 repeats the preceding alphanumeric 

character contained within the capture group (. . .), making it optional with the use of ?. 

An added feature in Python’s new regex module allows for “fuzzy matching”, a 



33	  
	  

	  
	  

capability that is not offered with most regular expression engines. Whereas the previous 

examples handled errors of an identifiable sort, fuzzy matching is capable of handling 

unidentified errors as well. The error tolerance, or edit distance, can be set with a fuzzy 

regex to specify the maximum and/or minimum number of errors tolerated, and the types 

of errors allowed. The default e setting allows for all edit types with the exception of 

transposition (switch between two adjacent characters). Specifying i, d, or s permits 

insertions, deletions, or substitutions, respectively. Using the previous example again, if 

one were to also want to accommodate unidentifiable errors within an edit distance of 

one, (?:\b\w*?(\w)\1?\w*?\b){e<=1} will do so. This example is identical to the 

preceding one, with the exception that the regular expression is contained within a 

capture group (. . .) which tolerates for errors of an edit distance of one {e<=1}.  

The following is a detailed description of the candidate address matching process. 

As previously mentioned, the process is composed of three passes. The first pass attempts 

a perfect match for all non-house number address field attributes, while the remaining 

two passes tolerate increasingly flexible levels of non house-house number address 

matching. Perfect address field matching within pass one is attempted for all reference 

dataset records that contain a perfect match on either zonal attribute (city or zip). Pass 

two shares its zonal attribute matching requirements with pass one, but tolerates 

imperfect matches for the address field. Pass three also tolerates imperfect matches for 

the address field (only up to iteration fourteen for numeric-based addresses, and iteration 

sixteen for non-numeric-based addresses), but requires a perfect match for the first three 

digits of the zip code attribute alone, and a non-match for the remaining two digits of the 

zip code as well as a non-match for the city attribute. The non-match requirements are 
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applied to ensure zero redundancy with the previous pass attempts. The second pass is 

only attempted if the first pass did not obtain a match, and the third pass is only attempted 

if the second pass did not result in a sufficient match (the input address was either 

unmatched, or poorly matched).  

Within each pass, zonal attribute match attempts are made before matching to the 

address level. This kind of matching sequence is used largely for performance. The zonal 

attributes function as blocking criteria, returning partitioned subsets that efficiently 

narrow the search level for more intensive matching, thereby promoting fast processing 

time (Jaro, 1995; Winkler, 1995). Using blocking criteria, the match rate is slightly 

sacrificed for the sake of performance. Candidates are not checked beyond the scope of 

those that contain matching zonal attributes. Because the zonal scope is greatest within 

pass three (multiple zip codes can share the same first three digits), performance is 

compromised for the sake of an increased match rate. 

TABLE 6 

PASS SEQUENCE 

Pass No. Element Features 

1 
Perfect match for all non-house number address field components, and perfect match for either zonal 

attribute (city or zip code)  

2 Imperfect match for all non-house number address field components, and perfect match for either zonal 
attribute (city or zip code)	  

3 
Imperfect match for all non-house number address field components, and perfect match for the first 3 digits 

of zip code alone (non-match for city and last 2 digits of zip code) 

 

The following is a description of the sub-pass iterations for the non-house number 

address components. For the sake of brevity, it should be mentioned beforehand that all 

iterations within a set incorporate the functionality of the ones that preceded it, in 

addition to the added functionality that each one provides, unless otherwise stated.  
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The matching iterations are made up of sub-iterations composed of flexible name 

attribute matching and flexible prefix and suffix attribute matching. Nearly all 

combinations of elements between the two sub-iteration sets make up the iteration 

sequence. Because discussion of the full iteration sequence would become repetitive very 

quickly, discussion will be limited to the elements within the sub-iteration sets and a 

summary of the full iteration sequence order. Table 9 lists the full iteration sequence in 

order.  

The first sub-iteration set discussed is the prefix/suffix attribute set. This set 

contains three sub-iteration elements. The first element makes all prefix/suffix attributes 

optional. No information is allowed in place of missing attributes. Secondary address unit 

designators and other excess information of left and rightmost placement within the 

address field are allowed as long as the first prefix and final suffix attributes are present 

for each respective placement. The tolerated excess information of leftmost placement 

must be one character in length, and must be followed by a space. These restrictions 

prevent the type of aggressive matching that is intended to be handled within the third 

element. Missing spaces are tolerated anywhere between the name attribute and the 

adjacent prefix/suffix attributes, between adjacent prefix or suffix attributes, and between 

excess information and the preceding suffix attribute.  

The second element allows for misplaced prefix/suffix attributes anywhere to the 

left or right of the name attribute. Excess information of left and rightmost placement are 

not allowed for this sub-iteration element.  

The final element within the prefix/suffix attribute set allows for incorrect 

information in place of the prefix/suffix attributes, as well as excess information adjacent 
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to existing prefix/suffix attributes. This tolerance only applies to text on either the left or 

right of the name attribute, but not both simultaneously (alternation is used). The 

opposing side applies the functionality of element one instead.  

The second sub-iteration set discussed is the name attribute set. This set contains 

ten sub-iteration elements. The first element requires a perfect match for the name 

attribute. 

The second element tolerates missing spaces anywhere within the name attribute, 

as well as excess spaces between adjacent numeric and alphabetic characters (e.g., 11 

TH). 

The third element allows optional rightmost characters for every word within the 

name attribute. If a word is three characters in length, the last word is considered 

optional, if a word is four characters in length, the last two are considered optional, and if 

the word is five or more characters in length, the last three characters are considered 

optional. This only applies to letters that are not preceded by a number (e.g., COUNTY 

RD 100N). None of the remaining elements apply the functionality of this element until 

element nine.  

The fourth element allows an edit distance of one (either one deletion, insertion, 

or substitution) for all alphabetic text within the name attribute following the first letter 

and preceding the last. This element is applied only if the name attribute is at least three 

characters in length. None of the remaining elements apply the functionality of this 

element. 

The fifth element allows an edit distance of one for all alphabetic text within each 

individual word of at least three characters in length. Similar to element four, the 
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tolerance only applies to text contained within words following the first letter and 

preceding the last. 

The sixth element makes all vowels optional following the first letter of every 

word within the name attribute. The functionality of the fifth element is not incorporated 

into this element. 

The seventh element combines the functionality of elements five and six, with the 

exception of vowels of rightmost placement, which are not made optional. 

The eighth element matches the first letter of every non-numeric containing word 

alone while making all remaining text within each word optional, only if all exist (e.g., 

ML KING). This functionality applies only to name attributes of at least three words in 

length. A second feature of the eighth element matches all numeric-based name attributes 

on the number alone, only if the number is at least two digits in length. The functionality 

of element two is the only one incorporated into this element. None of the remaining 

elements applies the functionality of this element. 

 The ninth element alternates between the functionality of elements three and 

seven for all words following the first within the name attribute. 

Similar to the ninth element, the tenth element alternates between the 

functionality of three and seven. However, this is applied to all words preceding the last 

rather than following the first. 

A reference dataset record may incorporate every one of these sub-iterations, or 

almost none at all. This may vary depending on the number of prefix/suffix attributes, the 

number of words within the name attribute, and the existence of numeric characters 

within the name attribute. An address record that contains a single non-numeric based 
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word of less than three characters in length without any prefix/suffix attributes will 

incorporate only the first element within the name sub-iteration set and only the first and 

last elements within the prefix/suffix sub-iteration set.  

The iteration sequence is of the following order. Iterations one through sixteen 

apply the first eight elements of the name sub-iteration set in sequential order while using 

the first two elements of the prefix/suffix sub-iteration sets in rotation. If the length of the 

name attribute is greater than one word, iterations seventeen through twenty-three apply 

the name sub-iteration set elements of nine and ten in alternation, combined with the 

elements of one through three and five through eight. If the name is only one word in 

length, only the elements one through three and five through eight are used. Iterations 

seventeen through twenty-three only use element three within the prefix/suffix 

sub-iteration set.  

The logic of iterations seventeen through twenty-three may not be immediately 

apparent, so the following explanation may help to give the reader some insight into this 

iteration sequence segment. As previously mentioned, element three within the 

prefix/suffix sub-iteration set alternates tolerance for excess and incorrect information 

between the left and right sides of the name attribute. However, what is deemed as excess 

information may differ depending on the completeness of the input data. A multiword 

input address containing an error within a name attribute word of left or rightmost 

placement may be deemed to be excess information by the reference dataset record if 

tolerance for error is not accommodated for early on. Therefore, words that lie adjacent to 

the side that accommodates for excess information also must be highly tolerant for word 

errors, so as to not be confused as excess information. Scenario three in the Address 
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Matching section discusses this problem in full. 

TABLE 7 

PREFIX/SUFFIX SUB-ITERATION SET 

Element No. Element Features 

PS1 

• All prefix/suffix attributes set to optional 

• No information allowed in place of missing attributes 

• All spaces adjacent to prefix/suffix attributes set to optional (this applies to all remaining 

elements) 

• Excess information of left or rightmost placement are allowed only if the first prefix and final 

suffix attributes are present for each respective placement. Excess information of leftmost 

placement is limited to one character followed by a space 

PS2 
• Misplaced attributes are allowed anywhere to the left or right of the name attribute 

• No excess information is allowed 

PS3 

• Incorrect information allowed in place of either prefix or suffix attributes, but not both 

• Excess information allowed adjacent to either prefix suffix attributes, but not both 

• Alternate side that does not allow incorrect or excess information incorporates element one 

 

TABLE 8 

NAME SUB-ITERATION SET 

Element No. Element Features 

N1 
• Alias names from preprocessing is applied (this applies to all remaining elements) 

• Perfect match is required 

N2 • All spaces are set to optional (this applies to all remaining elements) 

N3 

• Last letter of every word is made optional if word is 3 characters in length, last 2 letters are 

made optional if word is 4 characters in length, and last 3 letters are made optional if word is at 

least 5 characters in length. Optional characters and those that precede it cannot be numbers  

N4 
• An edit distance of one (one insertion, deletion, or substitution) is allowed for all alphabetic text 

following the first letter and preceding the last within a name of at least 3 characters in length 

N5 

• An edit distance of one (one insertion, deletion, or substitution) is allowed for all alphabetic text 

within each individual word of at least 3 characters in length following the first letter and 

preceding the last 

N6 • All vowels following the first letter are made optional 

N7 • Combines functionality of elements 5 and 6, except for vowels of rightmost placement  

N8 

• Matches the first letter of every non-numeric containing word alone (remaining text is set to 

optional) if name contains at least 3 words 

• Matches numeric based words on number alone if number is at least two characters in length 
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N9 • Alternates functionality of 3 and 7 for all words following the first 

N10 • Alternates functionality of 3 and 7 for all words preceding the last 

TABLE 9 

ITERATION SEQUENCE 

Iteration No. Regex Structure 

  1 Word Name 2+ Word Name  

 Prefix Name Name Part 1 Name Part 2 Suffix 

1 PS1 N1 N1 N1 PS1 

2 PS2 N1 N1 N1 PS2 

3 PS1 N2 N2 N2 PS1 

4 PS2 N2 N2 N2 PS2 

5 PS1 N3 N3 N3 PS1 

6 PS2 N3 N3 N3 PS2 

7 PS1 N4 N4 N4 PS1 

8 PS2 N4 N4 N4 PS2 

9 PS1 N5 N5 N5 PS1 

10 PS2 N5 N5 N5 PS2 

11 PS1 N6 N6 N6 PS1 

12 PS2 N6 N6 N6 PS2 

13 PS1 N7 N7 N7 PS1 

14 PS2 N7 N7 N7 PS2 

15 PS1 N8 N8 N8 PS1 

16 PS2 N8 N8 N8 PS2 

17 PS3 N1 N1|N10 N9|N1 PS3 

18 PS3 N2 N2|N10 N9|N2 PS3 

19 PS3 N3 N3|N10 N9|N3 PS3 

20 PS3 N5 N5|N10 N9|N5 PS3 

21 PS3 N6 N6|N10 N9|N6 PS3 

22 PS3 N7 N7|N10 N9|N7 PS3 

23 PS3 N8 N8|N10 N9|N8 PS3 

 

House Number Matching 

 After the candidate address matching stage is complete, the third stage is house 

number matching. During this stage, input house numbers are matched to the address 

ranges of their corresponding candidates within the reference data. Because a single 
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reference data item may consist of multiple address ranges (as a result of the aggregation 

step within the preprocessing stage), an input house number must attempt to match 

against all possible address ranges within the candidate item in order to determine a 

house number match. Since the aggregation step splits reference data records by the left 

and right sides in the event that the sides contain dissimilar zonal attributes, house 

number match attempts are made only to the reference data item generated from the split 

that contains the matching zonal attributes. The following tables illustrate this: 

TABLE 10 

REFERENCE DATA BEFORE AGGREGATION 

 
 

LTO RFROM RTO PREDIR PRETYP NAME SUFTYP SUFDIR LCITY RCITY LZIP RZIP 

100 198 101 199   MAIN ST  CITYA CITYB 11111 11112 

200 298 201 299   MAIN ST  CITYA CITYA 11111 11111 

 

TABLE 11 

REFERENCE DATA AFTER AGGREGATION 

FROM, TO PREDIR PRETYP NAME SUFTYP SUFDIR CITY ZIP 

(100,198), (200,298), (201,299)   MAIN ST  CITYA 11111 

(101,199)   MAIN ST  CITYB 11112 

 

Address Matching 

The candidate matching process utilizes every pass and sub-pass iteration in 

sequential order until a sufficient match is found. (Any match in pass two at or above 

iteration number seventeen is deemed insufficient. Candidacy is achieved, but further 

attempts are made with pass three.) Increasing the level of matching flexibility per pass 

and sub-pass iteration increases the chances of multiple candidates being found per input 

record. Therefore, preferences need to be set to favor certain candidates over others. The 



42	  
	  

	  
	  

final stage in the process, address matching, narrows the match candidates down to a 

single match if multiple exist for an input record. This is accomplished with the 

assistance of metadata generated from the candidate address matching and house number 

matching processes. The address matching process uses an order of operations that sets 

candidate preferences based on the identified codes corresponding to each candidate. The 

codes are ordered based on the level of importance of the component that each code 

identifies. Most of the codes are informed by the use of named capture groups, a feature 

provided by most regex engines, including Python’s. Named capture groups identify the 

patterns matched within a regular expression. This feature performs two roles within the 

match selection process. Firstly, it identifies the iteration number that generated the 

match, and secondly, it identifies the number of optional attributes and total attributes 

(optional or otherwise) that exists within the matched regular expression. The remaining 

two codes are generated from non-regex match checks. 

The structure of an iteration set used during the candidate address matching 

process is the following: 

(?P<iter2>ADDRESS)|(?P<iter3>ADDRESS)|(?P<iter4>ADDRESS) 

Each item within the reference dataset shares this structure after the first pass. The 

characters ?P following an opening bracket indicate the start of a named capture group. 

Text within <> identify the name of the capture group. The closing bracket indicates the 

end of the capture group, and the vertical bar indicates alternation between capture 

groups. Regex matching reads from left to right, so alternation favors expressions of 

leftmost placement. With ordered alternation, the first group that matches is captured and 

the search is terminated for the reference item after a match is found. The next reference 
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dataset item is then attempted for the input record. Therefore, multiple reference dataset 

items (i.e., candidates) can be matched to a single input record, but only one capture 

group (i.e., iteration) within a reference item can be used as a match. If an input record 

returns two reference dataset items, the placement of each within their respective regex 

sequence will inform the address matching process. Because placement is indicated by 

the name of the capture group that generated the candidate match, preference will be set 

for the candidate with the lowest iteration number if two match candidates exist (iter1 > 

iter2). 

 Candidate tie breaking is not limited to selecting the iteration of highest 

precedence, however. If two candidates share the same iteration number, then the 

candidate containing the house number match is chosen. If both candidates contain a 

house number match, then the second role of named capture groups will come into play. 

As discussed in the Candidate Address Matching section, components made optional are 

added per iteration. Similar to iterations, optional components are also placed within 

named capturing groups. These named groups allow tie breaking that goes beyond 

selection of the iteration of highest precedence. If there are two candidates that share the 

same iteration, then the candidate containing the highest number of optional components 

captured by the match is selected. If there are two candidates containing the same number 

of optional components matched within a single iteration, then the one containing the 

lowest number of total optional components is chosen, as any difference between the 

number of matched attributes and total attributes indicates the existence of excess 

attributes. The following example illustrates this form of tie breaking with the first 

iteration: 
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TABLE 12 

SCENARIO 1 

Input: MAIN ST E APT 1 

Candidate Regular Expression Caught 
pre/suf 

Total 
pre/suf 

MAIN ST (?P<iter1>\\s(?P<wd1>MAIN)(?P<st>\\s?(?:ST|STREET|STREE|STRE|(?<![A-Z])S(
?![A-Z])).*?)?\\s)   1 1 

MAIN ST E 
(?P<iter1>\\s(?P<wd1>MAIN)(?P<st>\\s?(?:ST|STREET|STREE|STRE|(?<![A-Z])S(
?![A-Z])))?(?P<sd>\\s?(?:E|EAST|EST|EA).*?)?\\s) 
  

2 2 

 

In the above example, two candidates qualify within iteration one. The first candidate, 

MAIN ST, contains one capture group matched to the input and one capture group total, 

both being group st with contents ST, with input content E APT 1 interpreted as excess 

information. The second candidate, MAIN ST E, contains two capture group matched to 

the input and two capture group total, both being groups st and sd with contents ST and E, 

respectively, with input content APT 1 interpreted as excess information. Given the 

matching rules described above, the selected candidate would be MAIN ST E, as it 

contains the highest number of matched capture groups between the two candidates. 

However, there are occasions where the number of caught components is equal between 

the two candidates: 

TABLE 13 

SCENARIO 2 

Input: MAIN ST APT 1 

Candidate Regular Expression Caught 
pre/suf 

Total 
pre/suf 

MAIN ST (?P<iter1>\\s(?P<wd1>MAIN)(?P<st>\\s?(?:ST|STREET|STREE|STRE|(?<![A-Z])S(?
![A-Z])).*?)?\\s)  1 1 

E MAIN ST (?P<iter1>\\s(?P<pd>(?:(?:\\w\\s)?E|EAST|EST|EA)\\s?)?(?P<wd1>MAIN)(?P<st>\\s
?(?:ST|STREET|STREE|STRE|(?<![A-Z])S(?![A-Z])).*?)?\\s)  1 2 
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In the above example, two candidates qualify within the first iteration. The first 

candidate, MAIN ST, contains one capture group matched to the input and one capture 

group total, both being group st with contents ST. The second candidate, E MAIN ST, 

contains one capture group matched to the input and two capture group total, the former 

being st and the latter being groups pd and st with contents E and ST, respectively. Both 

candidates interpret input content APT 1 as excess information. Given the matching rules 

described above, the selected candidate would be MAIN ST, as it contains the lowest 

number of total capture groups despite having an equal number of caught groups between 

the two. 

 Named capture groups are not solely used for optional components, however. 

Starting with iteration seventeen, the number of words within a name attribute must be 

observed as well, and this check will take precedence over the attribute checks described 

above. This is necessary, as iterations seventeen through twenty-three allow for incorrect 

or excess information in place of prefix or suffix attributes. What is deemed as excess 

information may differ depending on the context. The following example is a case in 

point: 

TABLE 14 

SCENARIO 3 

Input: CENTRAL PK APT 1 

Candidate Regular Expression Caught 
words 

Caught 
pre/suf 

Total 
pre/suf 

CENTRAL 
AVE 

(?P<iter17>(\\s(?P<wd1>CENTRAL)(?:(?P<st>\\s?(?:.*?\\s?)?(?:AVE|AVE
NUE|AV|AVEN|AVENU|(?<![A-Z])A(?![A-Z])))|(?:\\s?.*?))\\s)|(\\s(?:.*?)(?P<
wd1>CENTRAL)(?P<st>\\s?(?:AVE|AVENUE|AV|AVEN|AVENU|(?<![A-Z])
A(?![A-Z])).*?)?\\s))  

1 0 1 

CENTRAL 
PARK 
AVE 

(?P<iter17>(\\s(?P<wd1>CENTRAL)\\s?((?P<wd2>PA(?:R(?:K)?)?)|(?P<w
d2>P((?:A?R)){e<=1}K))(?:(?P<st>\\s?(?:.*?\\s?)?(?:AVE|AVENUE|AV|AV
EN|AVENU|(?<![A-Z])A(?![A-Z])))|(?:\\s?.*?))\\s)|(\\s(?:.*?)((?P<wd1>CENT
(?:ENTR(?:A(?:L)?)?)?)|(?P<wd1>C((?:E?NTRA?)){e<=1}L))\\s?(?P<wd2>
PARK)(?P<st>\\s?(?:AVE|AVENUE|AV|AVEN|AVENU|(?<![A-Z])A(?![A-Z]))
.*?)?\\s))  

2 0 1 
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In the above example, two candidates qualify within the seventeenth iteration. The first 

candidate, CENTRAL AVE, contains the same number of caught and total prefix/suffix 

attributes as the second candidate, CENTRAL PARK AVE – zero and one, respectively. 

However, even if these numbers did differ, the more important issue would supersede this 

problem – the two candidates differ in terms of the word count within the name attribute. 

Whereas the first candidate interprets PK APT 1 as excess information, the second 

candidate interprets APT 1 alone as excess information. Because there are no iterations 

where any of the words within the name attribute are set as optional, the address 

matching process has no need to compare the number of words caught to the total number 

of words. Instead, a simple comparison of the number of words caught is sufficient. In 

iterations seventeen and those that follow, candidates containing the most words caught 

within the name attribute are selected as the match before a check is made of the number 

of captured and total components. Given the matching rules described, the selected 

candidate for the example above would be CENTRAL PARK AVE. Note that the input’s 

second word of the name attribute is abbreviated. The matching flexibility described in 

the Candidate Address Matching section for iterations seventeen through twenty-three is 

intended for this very reason. If there was no tolerance for error for the last word of the 

name attribute, the above scenario would have resulted in a false positive match. 

 Another feature of the iteration sequence also deserves clarification. As 

mentioned, fuzzy matching tolerates for insertions, deletions, and substitutions. The 

limitations described within the Candidate Address Matching section disallows fuzzy 

matching for letters of leftmost or rightmost placement within the name attribute. This is 

done for the following reason. Unwanted additions to the left or the right of the name 
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attribute may result in adjacent prefix/suffix directionals (N, S, E, or W) that lack a space 

separation to be falsely interpreted as excess name attribute information. Creating an 

exception for these scenarios is possible, but this would also have to account for other 

instances as well, such as missing spaces with prefix/suffix type attributes. In a scenario 

where the name attribute is immediately followed by AVE (other errors must exist to get 

to this problem) the A would be accepted as the inserted character, and the corresponding 

VE would be interpreted as excess information. Again, creating exceptions for these 

scenarios is possible, but may not be ultimately worthwhile, as characters of leftmost or 

rightmost placement within the name attribute are typically among the most important 

name attribute characters. 

 Scenario three showed a situation in which a regex may misinterpret components 

of the name attribute as excess information. Given that missing spaces are allowed 

between the name attribute and adjacent prefix/suffix attributes beginning at iteration 

one, a regex could also misinterpret components of the name attribute as a prefix/suffix 

attribute (these instances are rare, but should be accounted for). The following example 

illustrates such a scenario: 

TABLE 15 

SCENARIO 4 

Input: GLENAVE 

Candidate Regular Expression Name 
Length 

Caught 
pre/suf 

Total 
pre/suf 

GLEN 
AVE 

(?P<iter1>\\s(?P<wd1>GLEN)(?P<st>\\s?(?:AVE|AVENUE|AV|AVEN|AVE
NU|(?<![A-Z])A(?![A-Z])).*?)?\\s) 4 1 1 

GLENAVE 
ST 

(?P<iter1>\\s(?P<wd1>GLENAVE)(?P<st>\\s?(?:ST|STREET|STREE|STR
E|(?<![A-Z])S(?![A-Z])).*?)?\\s) 7 0 1 

 

In the above example, the first candidate, GLEN AVE would have been selected as the 
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match if the name length were not accounted for, as it contains the greatest number of 

caught attributes among the two match candidates. However, the candidate matching 

process order of operations gives precedence to the name length code, which, in this 

instance, would deem GLENAVE ST as the correct match. 

 If all of the above tie-breaking methods are exhausted, the final tie-breaking 

method checks the contents of the zonal attribute information. Primary preference is 

given for those that contain a full city and zip code match. If one candidate contains a 

perfect match to the city and the other candidate contains a perfect match to the zip code, 

then secondary preference is set to the city attribute match over the zip code. This 

preference is based upon three premises – postal codes within the US are updated 

frequently, and so can be problematic for older data. City transmission errors are less 

likely to result in false positive matches than zip code transmission errors, and input 

address providers are more likely to know their city name than their zip code. If neither 

of the candidates qualify, then tertiary preference is set for the candidate containing either 

a perfect city or zip code match over a candidate containing a match on the first three 

digits of the zip code alone. 

Placing the zonal attribute metadata at the end of the order of operations may 

appear poorly placed. However, it should be understood that all candidates contain zonal 

attribute matches of some sort, and so applying preferences among zonal attribute 

matches will less likely be the distinguishing factor between a true positive match and a 

false positive match compared to the other address components. Of course, an exception 

to this rule is for candidates matched during pass three, as this pass indicates erroneous 

zonal attributes were used. However, since pass three is used only for input data that were 
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either unmatched or insufficiently matched during passes one and two, this exception 

becomes a non-issue. 

 

TABLE 16 

ADDRESS MATCHING PROCESS ORDER OF OPERATIONS 

OPERATION NO. METADATA DESCRIPTION 

1 ITERATION 
Placement of candidates within the iteration sequence is checked, with preference for 

candidates of lowest iteration number 

2 

WORD 

COUNT IN 

NAME 

Number of words within the name attribute is checked, with preference for candidates with 

highest word count (applies only to iteration seventeen and those that follow) 

3 

CHARACTER 

COUNT IN 

NAME 

Number of characters within the name attribute is checked, with preference for candidates with 

highest character count 

4 

HOUSE 

NUMBER 

MATCH CODE 

Binary house number match code is checked, with preference for house number matches over 

house number non-matches 

5 
MATCHED 

ATTRIBUTES 

Number of prefix/suffix attributes matched is checked, with preference for candidates with 

highest match attribute count 

6 
TOTAL 

ATTRIBUTES 

Number of prefix/suffix attributes total is checked, with preference for candidates with lowest 

total attribute count 

7 

ZONAL 

ATTRIBUTE 

MATCH CODE 

Quaternary zonal attribute match code is checked, with primary preference set for double 

zonal attribute match over single (city and zip code over city or zip code), secondary 

preference for city match over zip code, and tertiary preference for single zonal attribute match 

over partial zonal attribute match (zip code or city over first 3 digits of zip code) 

 

After these tie-breaking methods are exhausted, any remaining ties are deemed 

true ties. True ties occur when candidates share the same iteration number, the same 

number of name attribute words, character count, optional attributes caught, optional 

components total, and the same house number match and zonal attribute match codes. In 

these cases, candidates contain an equal probability of qualifying as a match, and no 

further disambiguation is possible. Tied address candidates are encountered perhaps most 

frequently with cases containing missing prefix and suffix attributes, as shown in table 

17. Input addresses containing tied candidates are deemed as unmatched addresses.  
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TABLE 17 

 
CANDIDATE TIES 

 
Input Record Tie Candidate 1 Tie Candidate 2 Cause 

MAIN AVE W MAIN AVE E MAIN AVE Prefix Directional 

W MAIN W MAIN AVE W MAIN ST Suffix Type 

 

 After the tie-breaking process is complete, each input address will contain a list of 

candidates ordered from the match of best fit to the least (according to the rules discussed 

above). The candidate containing the highest placement within the sort will be selected as 

the match. If the candidate of second placement shares the same metadata as the first, 

then the input address will be deemed to contain a tied match. 

 There are two exceptions within the candidate selection process. For the first 

exception, if the favored candidate matched on iteration fifteen, then the candidates are 

filtered to those that matched on iteration fifteen alone, and resorted using a different 

order of operations. The word count and character count operations (2 and 3, 

respectively), are not incorporated into this resort, as they do not inform the selection 

process. This is because iteration fifteen matches any name attribute containing the same 

set of digits that it is searching for, regardless of the number of words the candidate’s 

name attribute contains. For the second exception, if the favored candidate matched on 

iteration one, but there exist candidates matched on iteration seventeen that contain a 

name attribute of greater length, then the candidate list is resorted with the exclusion of 

the iteration number. The following example is a scenario where such an exception would 

be necessary: 
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TABLE 18 

SCENARIO 5 

Input: GLENAVE #3B 

Candidate Regular Expression Name 
Length 

Caught 
pre/suf 

Total 
pre/suf 

GLEN 
AVE 

(?P<iter1>\\s(?P<wd1>GLEN)(?P<st>\\s?(?:AVE|AVENUE|AV|AVEN|AVE
NU|(?<![A-Z])A(?![A-Z])).*?)?\\s) 4 1 1 

GLENAVE 
ST 

(?P<iter17>(\\s(?P<wd1>GLENAVE)(?:(?P<st>\\s?(?:.*?\\s?)?(?:ST|STRE
ET|STREE|STRE|(?<![A-Z])S(?![A-Z])))|(?:\\s?.*?))\\s)|(\\s(?:.*?)(?P<wd1>
GLENAVE)(?P<st>\\s?(?:ST|STREET|STREE|STRE|(?<![A-Z])S(?![A-Z])).*
?)?\\s)) 

7 0 1 

 

Similar to scenario four, the candidate containing the name attribute of greatest length 

should be chosen. However, in this scenario, this preference should supersede the 

iteration number, as the candidate likely to be correct fell on a later iteration number 

(seventeen) than the other candidate (one). 

Conclusion of the Address Matching System Methodology 

 The address matching system contains a number of rules and exceptions to ensure 

the highest possible rate of true positive matches. An AMS with a lower level of 

flexibility may result in an undesirably high number of false negative matches. On the 

other hand, an AMS with a higher level of flexibility may result in an undesirably high 

number of false positive matches. The design of the AMS aims to achieve an optimal 

balance of flexibility, so as to avoid both unacceptably high rates of false negative and 

false positive matches. 
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AMS Testing Methodology 

 In order to determine the proficiency of the address matching system described in 

the previous chapter, performing a standalone test will only get us so far. For a more 

revealing analysis, this research applied a comparative testing methodology against an 

existing AMS in order to determine relative capabilities. The chosen AMS used for 

parallel testing is Esri’s ArcGIS 10.1 Address Locator, using the locator style Dual 

Address Ranges. There are several reasons behind this choice. First of all, ArcGIS is 

among the most popular desktop GIS software commercially available. Its Address 

Locator can be adjusted for matching tolerance. Matches (and match ties) are assigned a 

match score, which can reveal the strength of the match between input and reference data. 

Perhaps most importantly, reference data with ArcGIS is user provided. Therefore, to 

ensure greater research validity, the ArcGIS Address Locator will use the same reference 

dataset used by the author’s AMS, namely, the latest release of NAVTEQ Streets. 

 The input address dataset used for this study was based on a data file provided by 

the Illinois Department of Employment Security (IDES), previously unseen by the 

author. Due to security concerns, IDES address data was not used directly as input for 

this research. Instead, errors encountered within the IDES address data were used as 

reference for manual address distortion on addresses sourced from websites trulia.com, 

zillow.com, and briandunning.com. Parallel testing relied on an a priori determination of 

the “true” address rather than a heuristic approach, so as to ensure true match confidence. 

Errors encountered within the IDES data were replicated one for one, using addresses of 

similar structure as a means of distortion based on error type and error position. Some of 

the addresses encountered within the IDES data did not appear to contain any probable 
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true positive match. In these cases, the address was either outside of the correct address 

range or the non-house number address portion was not located within the reference 

dataset. These “true negative” addresses were also replicated within the test data, unless 

they consisted of non-geocodable addresses, most often in the form of post office boxes 

or rural routes. Other addresses within the IDES data contained possible matches within 

the reference data, but with low match certainty. These “tossup” addresses were also 

replicated within the test data. The overall sample size consisted of 250 manually 

distorted Illinois-based postal addresses. 

 Locating errors within the IDES data was achieved with the assistance of the 

ArcGIS Address Locator. A randomized sample of addresses geocoded with a match 

score below 75 was used for replication. Seventy-five was the chosen threshold because 

matches above this score tend to contain errors of little consequence, such as missing 

prefix/suffix attributes. 

 For parallel testing, the ArcGIS Address Locator’s address matching settings were 

set at the most flexible levels to reveal the extent of its matching effort. Specifically, the 

Address Locator Minimum Match Score (MMS) was set to zero, so as to be entirely 

inclusive of all potential match candidates. However, because adjusting the MMS settings 

resulted in differences in match results, a tiered approach was used to ensure that ArcGIS 

was obtaining the best possible match, regardless of the MMS. Increments of ten were 

used from a minimum match score of 80 down to 0. If there resulted in a difference in 

match as a result of a lower MMS setting, the match obtained from the higher MMS run 

was chosen (MMS 80 > MMS 70). Additionally, adjusting the Spelling Sensitivity setting 

within the Address Locator resulted in matching differences. To accommodate for these 
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differences, the tiered approach described above was applied to two runs (for a total of 18 

actual runs), the first set to the default spelling sensitivity setting of 80, and the second set 

to 0. 

Appendix 2, AMS Test Results, lists all 250 input addresses along with their 

corresponding match address and status from both the AMS and ArcGIS match attempts. 

For the sake of brevity, three things are excluded from the AMS Test Results table – the 

metadata and match score from AMS and ArcGIS, respectively, the second candidate 

within a tied match address for both AMS and ArcGIS, and the results of both ArcGIS 

runs. For the latter, the ArcGIS results only consist of the match from the run that 

matched correctly. In cases were either both of the runs matched to the same address, or 

both matched to the wrong address, only the first run is shown.  

The status fields indicate the match status determined by the address matching 

system (matched, tied, or unmatched) and the accuracy of the status determination (true 

or false). If the match address chosen by the address matching system was potentially a 

match, but the difference between the input and reference data was too great to properly 

assess based on the judgment of the author, the match status was deemed a tossup. 

Overall, the status fields may consist of true positive matches, false positive matches, true 

match ties, false match ties, true negative matches, false negative matches, or tossup 

matches.
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Results 

 The results from parallel testing show that the AMS designed by the author 

overwhelmingly outperformed the ArcGIS Address Locator in accuracy and error 

tolerance, thereby suggesting the hypothesis to be true. The total percentages, as 

summarized in table 19, provide a stark contrast in address matching success. Whereas 

the ArcGIS Address Locator achieved a total of 42 percent correct assessments consisting 

of matched, tied, and unmatched addresses, the AMS achieved a total of nearly 90 

percent. 

 A chi-square test confirmed the statistical significance of the results, with a 

chi-square result of 597.7 with 1 degree of freedom, and a two-tailed P value less than 

0.0001, indicating extreme significance. This test applied the categories of correct and 

incorrect assessments to the expected and observed ArcGIS test results. For null 

hypothesis testing, the expected ArcGIS results were set to equal the AMS test results, 

thereby expecting zero differences between the two matching systems. To ensure equal 

totals between the two test runs, the tossup record within the ArcGIS test results was 

added to the correct assessment count.  

TABLE 19 

AMS TEST RESULTS SUMMARY 

AMS MATCH SUMMARY ArcGIS MATCH SUMMARY 

STATUS COUNT PERCENT STATUS COUNT PERCENT 

TRUE POSITIVE 208 83.2 TRUE POSITIVE 99 39.6 

TRUE TIE 5 2 TRUE TIE 3 1.2 

TRUE NEGATIVE 11 4.4 TRUE NEGATIVE 3 1.2 

FALSE POSITIVE 2 0.8 FALSE POSITIVE 39 15.6 

FALSE TIE 3 1.2 FALSE TIE 15 6 

FALSE NEGATIVE 21 8.4 FALSE NEGATIVE 90 36 

TOSSUP 0 0 TOSSUP 1 0.4 

TOTAL 250 100 TOTAL 250 100 
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FIGURE 1 

AMS TEST RESULTS SUMMARY 

 

The AMS managed to match all but twenty-six addresses correctly. Two of these 

were false positive matches; these cases occurred for input addresses 212 EAST SEOND 

STREET, MACKINAW, 61755 and 3037 W POPE JOHN THE SECOND, CHICAGO, 

60632. For both cases, the correct address did not manage to achieve candidacy. For the 

first case, the correct address name attribute 2ND was not found, because alias matching 

does not accommodate incorrect spellings. Instead, address 212 S EAST ST, MACKINAW, 

61755, was chosen, achieving candidacy on iteration five. In iteration five, missing 

rightmost characters within the name attribute are allowed (T or ST in EAST). Given this 

flexibility, the name attribute was interpreted as EA and the remaining portion, ST, was 

interpreted as the suffix type. According to the AMS rules, if a suffix attribute exists for 

any iteration, excess information of rightmost placement is allowed. In this scenario, 

SEOND was interpreted as excess information. With the second case, the correct name 

attribute, POPE JOHN PAUL II, contained entire words non-existent within the input 

address. Because candidate matching does not accommodate for missing words, the 

correct address was overlooked. Instead, 3037 W POLK ST, CHICAGO, 60612 was 
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chosen on iteration nineteen. In iteration nineteen, missing rightmost characters within 

the name attribute are allowed (K or LK in POLK), followed by tolerance for incorrect 

and excess characters to the right of the name attribute (PE JOHN THE SECOND).  

As seen in these cases, address matching can be a tricky endeavor. Within both 

false positive cases, the correct address was not given enough error tolerance to allow a 

match, and the incorrect address was given too much tolerance to prevent a match. These 

examples make clear the careful navigation needed in designing an address matching 

system that can avoid such pitfalls. Overall, however, the address matching system 

presented appears to have handled the majority of cases in a satisfactory manner.  

In light of these results, it should be reiterated that one of the underlying 

assumptions of this thesis states that the sample data are a representative sample of all 

address errors. Given that the research sample was extracted from a single source (IDES) 

consisting of addresses from a single region (Illinois), this assumption may be tenuous. 

Data gathered from other sources made up of addresses from other regions may very well 

show patterns of error unlike the ones encountered within this research. These differences 

may also result in differences in outcome, possibly tipping the scales in favor of the 

ArcGIS Address Locator. Given this uncertainty, it is impossible to conclusively state the 

relative strength of the AMS in address matching capabilities. However, it can be inferred 

that the AMS will hold its position in matching capabilities given addresses of similar 

structure and similar error pattern. 
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Conclusion 

 The geocoding process described in this thesis is intended to help solve a 

fundamental problem prevalent among users - a geocode match rate that is unacceptably 

low according to the requirements of the project. A low match rate not only leaves 

omissions within the geocode output, it can also distort spatial analysis due to geographic 

selection bias. Given these issues, the user benefits from using a defined threshold match 

rate so as to maintain data integrity. In order to achieve this optimal match rate, the 

average user will likely rely on two forms of match rate improvement practices alone; 

matching requirement easing within the geocoder (such as ArcGIS’s Minimum Match 

Score) and interactive geocoding. Some may also apply a certain amount of rule-based 

preprocessing steps defined by the user. In light of these approaches, it is the contention 

of the author that such efforts required upon the user should be minimized, as geocoders 

ought to be capable of internalizing many of the address cleaning steps so as to ensure 

high quality geocodes with only minimal user intervention. 

The address matching process introduced in this thesis uses a deterministic 

matching workflow with fuzzy regular expressions as a means for match rate 

improvement. Users who choose to incorporate the system’s design will likely see a 

reduced need for manual processing and an increased confidence in the automated output, 

ultimately benefiting the user in terms of efficiency as well as data integrity. However, it 

is noted that users who choose to adopt these methods should weigh the convenience of 

automated address matching with the potential risks that it involves. A project requiring a 

great deal of quality control cannot safely rely on automation alone, as there is no 

strategy more effective for address correction than interactive remediation. Nevertheless, 

interactive remediation is a labor-intensive endeavor, and if a project requires a large
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number of address records processed, and the need for quality assurance is low, applying 

an automated technique may be preferable. 

Future Research 

Among the many directions into which research on the topic of address matching 

could go, there are several possible trajectories that deserve mention. With the exception 

of the literature discussed within the Approaches to Address Matching section of the 

Literature Review chapter, in-depth research on the topic of deterministic versus 

probabilistic forms of address matching appeared non-existent. Geocoding practitioners 

would surely benefit if such research were more heavily pursued. Also revealing would 

be research comparing regular expression address matching versus conventional forms of 

deterministic address matching, given the level of concise pattern matching that the 

former allows.  

With respect to the research pursued in this thesis, determining the capabilities of 

the author’s AMS against other address matching systems beyond the ArcGIS Address 

Locator would further inform the relative proficiency of the AMS. Additionally, the AMS 

itself may be a useful source for testing. The design as it currently stands appears 

sufficient in many regards. However, the AMS would benefit from future enhancements, 

more so for the sake of false positive match mitigation than false negative (on a practical 

level, false positive matches are more problematic than false negative ones).  

Many of the address selection errors encountered within the research test could 

have been avoided simply by limiting the candidates solely to those that contained house 

number matches. Additionally, the source of both of the false positive matches 

encountered during testing (discussed in the Results chapter) could have been avoided by 
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requiring a space to the right of the name attribute where missing rightmost characters are 

allowed. Given the set of input addresses encountered within this research, such a rule 

would not have impacted the true positive match rate.  

Further possible enhancement abound. The proficiency of the AMS would likely 

benefit from many more tie-breaking exceptions preferring name attribute length over 

iteration than the one stated within the Address Matching System Methodology chapter. In 

fact, it may be acceptable to collapse both elements one and three within the prefix/suffix 

sub-iteration set into the same iterations with the use of alternation, thereby avoiding any 

need for the use of tie-breaking exceptions favoring name attribute length over iteration 

number. Additionally, customized iteration sorting based on the level of match flexibility 

provided (such as the number of vowels made optional), could allow a more informed 

candidate selection process. However, customized iteration sorting would also likely 

make exceptions harder to implement. Tie breaking efforts could also be enhanced. Both 

Python’s difflib and regex modules provide functions that can assess the best match 

between two candidates in the event of a tie. However, it should be noted that this tie 

breaking option should be exclusively performed on the capture group containing the 

name attribute (or zonal attributes), as prefix/suffix attributes cannot be reliably matched 

based on the edit distance (an input suffix type RD would favor a candidate suffix type of 

ST over AVE based on the edit distance, when both should in fact be deemed equally 

probable). 

Although the AMS processing speed is not the topic of this thesis, there are 

features of the candidate matching process that may be more trouble then they are worth, 

thus causing unnecessarily slow performance. The most conspicuous feature in this 
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regard is within the prefix/suffix sub-iteration set. The second element within this set, 

which allows for misplaced prefix/suffix attributes, is repeated alternately with the first 

element up to iteration number sixteen. However, rarely are misplaced attributes 

encountered. The rare cases when they do occur tend to be with prefix type and suffix 

directional attributes, as these are less commonly encountered and are therefore more 

prone to misplacement as suffix type and prefix directional attributes, respectively. 

Therefore, restricting the use of this feature only to these scenarios may be sufficient. 

Additionally, applying house number matches as an additional form of blocking criteria 

would drastically reduce the amount of regular expression match attempts for a given 

input address. Given that the regex iterations are responsible for the majority of the 

performance lag within the AMS, applying any kind of preceding block matching would 

ensure less heavy lifting by the regex process.  

Summary 

 Obtaining a high match rate with geocodes of high positional accuracy should be 

the primary objective of the user, as this will lower the level of errors and omissions in 

the generated output, limit the degree of geographic placement and selection bias, and 

reduce the need for expensive manual remediation. Accomplishing this objective using 

existing geocoding applications can be achieved either by preprocessing, matching 

requirement easing, iterative geocoding, interactive matching, or a combination of the 

four. The introduced AMS internalizes all of these techniques, with the exception of 

interactive matching (by definition a manual process) so as to reduce the amount of effort 

required of the user. The approaches taken are based on measurable improvements 

witnessed after implementation, and are structured in a sequential manner using a 



	   62	  
	   	   	  
	  

	  	  

workflow that aims to maximize the amount of true positive matches generated from the 

process. Given the results produced from this research, where the correct assessments 

generated by the AMS were over double the correct assessments generated by the 

ArcGIS Address Locator, geocoding practitioners will likely find benefits in adopting the 

methodology described within this thesis. The user benefits from utilizing an address 

matching system that is capable of reducing manual remediation while maintaining data 

integrity.
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Appendix 1: Definition of Terms 

Address attributes: Individual components of a postal address, consisting of the house 
number, prefix direction (optional), prefix type (optional), street name, suffix 
direction (optional), suffix type (optional), city, state, and postal code. 

Address fields: Tabular data structure of postal address components, typically consisting 
of address, city, state, and postal code fields. The address field typically contains 
the first six address attributes (listed in Address attributes). 

Address matching: The most critical step of the geocoding process. Input address data 
provided by the user are matched to the reference address data containing its 
geographic coordinates. 

Approximate string matching: Colloquially known as fuzzy matching, approximate 
string matching matches strings with a tolerance for mismatch, according to the 
edit distance. 

Batch geocoding: Also known as automated geocoding, batch geocoding geocodes 
multiple addresses contained within an input file. 

Candidate match: Easing the requirements of a match will likely result in multiple 
matches. The candidate with the greatest similarity to the input record is chosen as 
the match. The remaining candidates are often kept to inform the user during 
interactive matching after a batch geocode run. 

Candidate tie: Two equally likely candidates for an address match are considered 
candidate ties. Candidate ties can either be broken arbitrarily by the geocoder, or 
deemed unmatched, requiring interactive tie breaking by the user.  

Centroid: The center of a polygon, determined by the intersection of all bisecting lines 
of the polygon’s vertices. 

Deterministic matching: A rule-based matching system that uses an iterative approach 
for increased error tolerance.  

Edit distance: The number of edits required to obtain a perfect match between two 
strings. An edit distance of one may consist of a deletion (removal of one 
character), an insertion (addition of one character), or a substitution (replacement 
of one character), 

False negative match: An unmatched input address that is the result of irreconcilable 
differences in string composition between the input and reference data. 

False positive match: A matched input address misassigned to the reference data.  
Fuzzy regular expressions: Regular expressions that are capable of applying 

approximate string matching techniques. 
Geocoding: The process of converting addresses to geographic coordinates, made up of a 

multistep process consisting of input normalization and standardization, address 
matching, and plotting. 

Geographic Information System (GIS): A system that uses geographical data for the 
purpose of mapping and analysis. 

Geographic placement bias: Differences in accuracy of geocode placement between 
types of areas (e.g., urban vs. rural). 

Geographic selection bias: Differences in match rate of geocode runs between types of 
areas (e.g., urban vs. rural). 

Input data: The subject address data to be geocoded. 
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Interactive geocoding: Also known as manual geocoding, interactive geocoding 
geocodes addresses on an individual basis, typically in order to resolve unmatched 
address cases from a batch geocode process. 

Iterative matching: The process of using multiple pass attempts per record with 
incrementally higher tolerance for error until a match is made. 

Linear interpolation: A term that applies to dual or single range address matching with 
street centerline data. The geocoder approximates the placement of the geocode 
point within a street segment’s address range using the input house number.  

Lookup tables: Identified keywords within strings are captured based on their existence 
within lookup tables. Lookup tables are typically used for validation and 
standardization purposes. 

Match: A record linkage between an address in the input and the reference data. 
Match rate: The percentage of records matched. 
Match score: Applicable to probabilistic matching methods, the match score indicates 

the level of confidence that the match is a true positive match.  
Minimum match score: An adjustable threshold set by the user; the minimum match 

score is the perceived optimal score that is determined by the resources and 
requirements of the user. A high minimum match score lowers the tolerance for 
error, thus resulting in a lower match rate but a higher quality of matches.  

Plotting: The final geocode process, plotting assigns geographic coordinates to input 
records, and plots the geocode points either using interpolation techniques or 
precise placement, depending on the spatial unit of the reference data. Area and 
line-based reference data uses interpolation, while point-based reference data uses 
precise placement. 

Preprocessing: An internal processing step preceding address matching, preprocessing 
typically involves tokenization, standardization, validation, and rule-based 
scrubbing. 

Probabilistic matching: A statistically based matching system that weighs factors such 
as frequency of occurrence and closeness of match to determine the probability of 
a match.  

Reference data: The address dataset that provides the link between an address and its 
corresponding set of geographic coordinates. Address matching attempts to link 
the user provided input dataset to the reference dataset. 

Regular expressions: A string matching system that uses wildcards for character 
representation and concise pattern recognition.  

Standardization: A preprocessing step that uses keyword lookups to identify common 
address attribute aliases through a lookup table and replaces them with their 
corresponding standardized form. 

Tokenization: The process of segmenting individual attributes through the use of 
whitespaces and keyword lookups. 

True negative match: An unmatched input address that is the result of no suitable 
matches within the reference data. 

True positive match: A matched input address correctly assigned.
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Appendix 2: AMS Test Results 

AMS 
STATUS 

ARCGIS 
STATUS INPUT ADDRESS AMS MATCH ADDRESS 1 ARCGIS MATCH ADDRESS 1 

TRUE 
POS 

FALSE 
TIE 

0 S 467 ETHEL, WINFIELD, 
60190 

0S467 ETHEL ST, WINFIELD, 
60190 

0N498 ETHEL ST, WINFIELD, IL, 
60190 

TRUE 
POS 

FALSE 
NEG 

1 AIRPORTCIRCLE, 
ROCKFORD, 61109 

1 AIRPORT CIR, ROCKFORD, 
61109  

FALSE 
NEG 

FALSE 
NEG 

100 N RIVE SIDE PLAZA, 
CHICAGO, 60606   

TRUE 
POS 

TRUE 
POS 

1000E W 120TH ST, CHICAGO, 
60643 

1000 W 120TH ST, CHICAGO, 
60643 

1000 W 120TH ST, CHICAGO, IL, 
60643 

TRUE 
POS 

TRUE 
POS 

1001 ROHLWING RD, ELK 
GROVE VLG, 60007 

1001 ROHLWING RD, ELK 
GROVE VILLAGE, 60007 

1001 ROHLWING RD, ELK 
GROVE VILLAGE, IL, 60007 

TRUE 
POS 

FALSE 
TIE 

1007 S 42ST, MOUNT VERNON, 
62864 

1007 S 42ND ST, MOUNT 
VERNON, 62864 

SOUTH ST, MOUNT VERNON, 
IL, 62864 

TRUE 
POS 

TRUE 
POS 

101 BOUTHELLIER ST, GALENA, 
61036 

101 BOUTHILLIER ST, 
GALENA, 61036 

101 BOUTHILLIER ST, GALENA, 
IL, 61036 

TRUE 
POS 

TRUE 
POS 101 ERIE ST, CHICAGO, 60611 101 E ERIE ST, CHICAGO, 

60611 
101 E ERIE ST, CHICAGO, IL, 
60611 

TRUE 
POS 

TRUE 
POS 

10111 BRIEWOOD CT, 
BELVIDERE, 61008 

10111 BRIARWOOD CT, 
BELVIDERE, 61008 

10111 BRIARWOOD CT, 
BELVIDERE, IL, 61008 

TRUE 
POS 

TRUE 
POS 

1024 WWILLCOX AVE, PEORIA, 
61604 

1024 W WILLCOX AVE, 
PEORIA, 61604 

1024 W WILLCOX AVE, PEORIA, 
IL, 61604 

TRUE 
POS 

TRUE 
POS 

1034 ESIBLEY BLVD, DOLTON, 
60419 

1034 E SIBLEY BLVD, 
DOLTON, 60419 

1034 E SIBLEY BLVD, DOLTON, 
IL, 60419 

TRUE 
POS 

FALSE 
POS 

105 E IL 83 61,  MUNDELEIN, 
60060 

105 E IL ROUTE 83, 
MUNDELEIN, 60060 

1001 IL 83, MUNDELEIN, IL, 
60060 

TRUE 
POS 

FALSE 
TIE 

105 W HINT RD, WHEELING, 
60090 

105 W HINTZ RD, WHEELING, 
60090 

HUNT CLB, WHEELING, IL, 
60090 

TRUE 
POS 

TRUE 
POS 

1065 COUNTY ROAD 1925 
EAST, GREENUP, 62428 

1065 COUNTY ROAD 1925E, 
GREENUP, 62428 

1065 COUNTY ROAD 1925E, 
GREENUP, IL, 62428 

TRUE 
POS 

FALSE 
NEG 

1070OLD COLONY 3W,  LAKE 
FOREST, 60045 

1070 OLD COLONY RD, LAKE 
FOREST, 60045  

FALSE 
TIE 

FALSE 
TIE 

109 SOUTH STLOUIS ST , 
MOUNT PROSPECT, 60056 

109 SOUTH ST, CRYSTAL 
LAKE, 60014 

SOUTH LN, MOUNT PROSPECT, 
IL, 60056 

TRUE TIE TRUE TIE 1090 CEDAR RD,  NEW LENOX, 
60451 

1090 S CEDAR RD, NEW 
LENOX, 60451 

1090 S CEDAR RD, NEW 
LENOX, IL, 60451 

TRUE 
POS 

FALSE 
NEG 

1100 LESCORD, KANKAKEE, 
60901 

1100 LESCO RD, KANKAKEE, 
60901  

TRUE 
POS 

TRUE 
POS 

1100-11TH ST A, ROCKFORD, 
61104 

1100 11TH ST, ROCKFORD, 
61104 

1100 11TH ST, ROCKFORD, IL, 
61104 

TRUE 
POS 

FALSE 
NEG 

111 HF W 2ND ST, ELMHURST, 
60126 

111 W SECOND ST, 
ELMHURST, 60126  

TRUE 
POS 

TRUE 
POS 

1111 W MCKENLY, OTTAWA, 
61350 

1111 W MCKINLEY RD, 
OTTAWA, 61350 

1111 W MCKINLEY RD, 
OTTAWA, IL, 61350 

TRUE 
POS 

FALSE 
NEG 

111W WAASHINGTN1650, 
CHICAGO, 60602 

111 W WASHINGTON ST, 
CHICAGO, 60602  

TRUE 
NEG 

FALSE 
POS 

1120 W CAMP ST 2-B, 
FAIRBURY, 61739  2 B ST, LEXINGTON, IL, 61753 

TRUE 
POS 

FALSE 
NEG 

113 EDGEWOOD TRLR CT 1 , 
CLINTON, 61727 

113 EDGEWOOD TRAILER CT, 
CLINTON, 61727  

TRUE 
POS 

FALSE 
NEG 1137CR900N, TOLEDO, 62468 1137 COUNTY ROAD 900 N, 

TOLEDO, 62468  
TRUE 
POS 

TRUE 
POS 

116 WOODLAND HILLS 5,  
BATAVIA, 60510 

116 WOODLAND HILLS RD, 
BATAVIA, 60510 

116 WOODLAND HILLS RD, 
BATAVIA, IL, 60510 

TRUE 
POS 

TRUE 
POS 

11803 IL ROUTE 120, 
WOODSTOCK, 60098 

11803 IL ROUTE 120, 
WOODSTOCK, 60098 

11803 IL ROUTE 120, 
WOODSTOCK, IL, 60098 

TRUE 
POS 

TRUE 
POS 

11821 321ST W,  ILLINOIS 
CITY, 61259 

11821 321ST ST W, ILLINOIS 
CITY, 61259 

11821 321ST ST W, ILLINOIS 
CITY, IL, 61259 

TRUE 
POS 

FALSE 
NEG 

119E CALHOUNST, 
WOODSTOCK, 60098 

119 E CALHOUN ST, 
WOODSTOCK, 60098  

TRUE 
POS 

FALSE 
POS 

121 N W POIN, ELK GOVE 
VILLAGE, 60007 

121 NW POINT BLVD, ELK 
GROVE VILLAGE, 60007 

121 N PARKWAY, PROSPECT 
HEIGHTS, IL, 60070 

TRUE 
POS 

FALSE 
NEG 

1215TANNERY RDG RD,  
ELGN, 60120 

1215 TANNERY RIDGE RD, 
ELGIN, 60120  

TRUE 
POS 

FALSE 
NEG 

1223 GN BAY RD, WILMETTE, 
60091 

1223 GREEN BAY RD, 
WILMETTE, 60091  

TRUE 
POS 

FALSE 
NEG 

1230 C COLUMBUS ST, 
OTTAWA, 61350 

1230 COLUMBUS ST, 
OTTAWA, 61350  

TRUE 
POS 

FALSE 
NEG 

12447 RUTA 29 LOT, PEKIN, 
61554 

12447 STATE ROUTE 29, 
PEKIN, 61554  

TRUE 
POS 

TRUE 
POS 

1249 CONRAD,  O FALLON, 
62269 

1249 CONRAD LN, O FALLON, 
62269 

1249 CONRAD LN, O FALLON, 
IL, 62269 



76	  
	  

	   	  

 
AMS 
STATUS 

ARCGIS 
STATUS INPUT ADDRESS AMS MATCH ADDRESS 1 ARCGIS MATCH ADDRESS 1 

TRUE 
POS 

FALSE 
NEG 

1251E1200N RD,  MELVIN, 
60952 1251 E 1200N RD, MELVIN, 60952  

TRUE 
POS 

TRUE 
POS 

126 S KINGTON ST,  
BETHALTO, 62010 

126 S KINGDOM ST, BETHALTO, 
62010 

126 S KINGDOM ST, 
BETHALTO, IL, 62010 

TRUE 
NEG 

FALSE 
POS 

13 CRYSTAL LA, CRYSTAL 
LAKE, 60014  

401 CRYSTAL CT, CRYSTAL 
LAKE, IL, 60014 

TRUE 
POS 

FALSE 
NEG 

1300 MEACHAM RD, 
NORTHBROOK, 60162 

1300 MEACHAM RD, ITASCA, 
60143  

TRUE 
POS 

TRUE 
POS 

1304S LOWEL AVE, 
SPRINGFIELD, 62704 

1304 S LOWELL AVE, 
SPRINGFIELD, 62704 

1304 S LOWELL AVE, 
SPRINGFIELD, IL, 62704 

TRUE 
POS 

TRUE 
POS 

1307 SALEM RD, MOUNT 
VERNON, 62862 

1307 SALEM RD, MOUNT 
VERNON, 62864 

1307 SALEM RD, MOUNT 
VERNON, IL, 62864 

TRUE 
POS 

FALSE 
POS 

1309 1 2 SWANWICK ST, 
CHESTER, 62233 

1309 SWANWICK ST, CHESTER, 
62233 1309 CR 1, CHESTER, IL, 62233 

FALSE 
NEG 

FALSE 
POS 

1320 WHITE MOUNTAIN, 
CARBONDALE, 62901  

1320 WHITE LN, GORHAM, IL, 
62940 

TRUE 
POS 

FALSE 
POS 

1330 W IRVINPARK RD, 
BENSENVILLE, 60106 

1330 W IRVING PARK RD, 
BENSENVILLE, 60106 

23100 W FRONTAGE RD, 
CHANNAHON, IL, 60410 

TRUE 
POS 

TRUE 
POS 

1340 N STATE HIGHWAY 121 
MT ZION, MT ZION, 62549 

1340 N STATE HIGHWAY 121, MT 
ZION, 62549 1340 IL 121, MT ZION, IL, 62549 

TRUE 
POS 

TRUE 
POS 

1349A W BRYN MAWR AVE 2, 
ITASCA, 60143 

1349 W BRYN MAWR AVE, 
ITASCA, 60143 

1349 W BRYN MAWR AVE, 
ITASCA, IL, 60143 

TRUE 
POS 

TRUE 
POS 

13512 STATE RTE 78, 
CHANDLERVILLE, 62657 

13512 IL ROUTE 78, 
CHANDLERVILLE, 62627 

13512 IL ROUTE 78, 
CHANDLERVILLE, IL, 62627 

FALSE 
NEG 

FALSE 
POS 13801 N 130 E, HOMER, 61849  

599 N GROVE, FITHIAN, IL, 
61844 

TRUE 
POS 

FALSE 
NEG 

1400 E MCCOR STR PO BOX 
334, CENTRALIA, 62801 

1400 E MCCORD ST, 
CENTRALIA, 62801  

FALSE 
NEG 

FALSE 
NEG 

1411 WESTWRN S WESTERN 
AVE,  CHAMPAIGN, 61821   

TRUE 
POS 

TRUE 
POS 

1440 COUNTY ROAD 300, E 
ALBION, 62806 

1440 COUNTY ROAD 300 E, 
ALBION, 62806 

1440 COUNTY ROAD 300 E, 
ALBION, IL, 62806 

TRUE 
POS 

FALSE 
NEG 

1462W IRVINGPARKRD, 
CHICAGO, 60613 

1462 W IRVING PARK RD, 
CHICAGO, 60613  

TRUE 
POS 

TRUE 
POS 

15 SALTCREEK LN, HINSDALE, 
60521 

15 SALT CREEK LN, HINSDALE, 
60521 

15 SALT CREEK LN, HINSDALE, 
IL, 60521 

TRUE 
POS 

FALSE 
NEG 

1515 WATER ST, DECATUR, 
62522 

1515 N WATER ST, DECATUR, 
62526 

1099 S WATER ST, DECATUR, 
IL, 62521 

TRUE 
POS 

TRUE 
POS 

1574 E MAIN ST, ST CHARLS, 
60174 

1574 E MAIN ST, SAINT 
CHARLES, 60174 

1574 E MAIN ST, SAINT 
CHARLES, IL, 60174 

TRUE 
POS 

FALSE 
NEG 

15752 E 2150 NORTH RD,  
DANVILLE,  IL 61834 

15752 E 2150 NORTH RD, 
DANVILLE, 61834  

TRUE 
POS 

FALSE 
TIE 

15857 E IL ROUTE 72, DAVIS 
JCT, 61020 

15857 E IL ROUTE 72, DAVIS 
JUNCTION, 61020 

E IL ROUTE 72, DAVIS 
JUNCTION, IL, 61020 

TRUE 
POS 

TRUE 
POS 

16 W OFFICIAL RD APT A, 
ADDISON, 60101 

16 W OFFICIAL RD, ADDISON, 
60101 

16 W OFFICIAL RD, ADDISON, 
IL, 60101 

TRUE 
POS 

FALSE 
NEG 

1608WAXWINGCOURT, 
SCHAUMBURG, 60173 

1608 WAXWING CT, 
SCHAUMBURG, 60173  

TRUE 
POS 

FALSE 
NEG 

1620 EXECUTISE LN,  
GLENVIEW, 60026 

1620 EXECUTIVE LN, GLENVIEW, 
60026  

TRUE 
POS 

TRUE 
POS 

1625 SHERMER, 
NORTHBROOK, 60062 

1625 SHERMER RD, NBROOK, 
60062 

1625 SHERMER RD, 
NORTHBROOK, IL, 60062 

TRUE 
POS 

FALSE 
POS 

16499 N IL HWY 37, MT  
VERNON, 62864 

16499 N IL HIGHWAY 37, MOUNT 
VERNON, 62864 

16601 N IL 37, MOUNT 
VERNON, IL, 62864 

TRUE 
POS 

FALSE 
NEG 

1650ARMOURROAD310, 
BOURBONNS, 60914 

1650 ARMOUR RD, 
BOURBONNAIS, 60914  

TRUE 
POS 

FALSE 
NEG 

16754E1600THST,  GENESEO, 
61254 

16754 E 1600TH ST, GENESEO, 
61254  

TRUE 
POS 

FALSE 
POS 

16W 575 79TH STREET APT 
102,  WILLOWBROOK, 60527 

16 79TH ST, WILLOWBROOK, 
60527 

499 79TH ST, WILLOWBROOK, 
IL, 60527 

TRUE TIE TRUE 
TIE 

17 FOX, BUFFALO GROVE, 
60089 

17 FOX CT E, BUFFALO GROVE, 
60089 

17 FOX CT E, BUFFALO 
GROVE, IL, 60089 

TRUE 
POS 

FALSE 
TIE 

17 W 504 MANOR LN, VILLA 
PARK, 60181 

17W504 MANOR LN, VILLA PARK, 
60181 

17W571 MANOR LN, VILLA 
PARK, IL, 60181 

TRUE 
NEG 

FALSE 
POS 

17000 B E RANCH RD, MOUNT 
VERNON, 62864  

2398 B ST, WEST FRANKFORT, 
IL, 62896 

TRUE 
POS 

FALSE 
NEG 

1701TOWANDAAVE, 
BLOOMINGTON, 61701 

1701 TOWANDA AVE, 
BLOOMINGTON, 61701  

TRUE 
POS 

FALSE 
NEG 

1717 BUSSEROAD, ELK GROVE 
VILLAGE, 60007 

1717 BUSSE RD, ELK GROVE 
VILLAGE, 60007  

TRUE 
POS 

TRUE 
POS 1730 FOURTH ST, PERU, 61354 1730 4TH ST, PERU, 61354 1730 4TH ST, PERU, IL, 61354 

TRUE 
POS 

FALSE 
POS 

1751 N CENTRAL PK 1, 
CHICAGO, 60647 

1751 N CENTRAL PARK AVE, 
CHICAGO, 60647 

1751 N CENTRAL AVE, 
CHICAGO, IL, 60639 
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AMS 
STATUS 

ARCGIS 
STATUS INPUT ADDRESS AMS MATCH ADDRESS 1 ARCGIS MATCH ADDRESS 1 

FALSE 
NEG 

FALSE 
POS 

18 E 324 ELM ST, CHICAGO, 
60611  

324 W ELM ST, CHICAGO, IL, 
60610 

TRUE 
POS 

TRUE 
POS 

1802 NORTH BITTLE PL, 
MARION, 62959 1802 BITTLE PL, MARION, 62959 1802 BITTLE PL, MARION, IL, 

62959 
TRUE 
POS 

FALSE 
NEG 

1804SANGAMON, CHAMPAIGN, 
61821 

1804 SANGAMON DR, 
CHAMPAIGN, 61821  

TRUE 
POS 

FALSE 
TIE 

1812 - 2 JOHNS DR, GLENVIEW, 
60025 

1812 JOHNS DR, GLENVIEW, 
60025 

JOHNS DR, GLENVIEW, IL, 
60025 

TRUE 
POS 

FALSE 
NEG 

1821WALDEN OFFICE SQ, 
SCHAUMBURG, 60173 

1821 WALDEN OFFICE SQ, 
SCHAUMBURG, 60173  

TRUE 
POS 

FALSE 
POS 

1830 6TH AVENUE APT 2D, 
MOLINE, 61265 1830 6TH AVE, MOLINE, 61265 4800 6TH AVENUE DR, MOLINE, 

IL, 61265 
TRUE 
POS 

TRUE 
POS 1851 MAY RD, PERU, 61350 1851 MAY RD, PERU, 61354 1851 MAY RD, PERU, IL, 61354 

TRUE 
POS 

FALSE 
NEG 

18712GRDEN VALLEY RD, 
MARENGO, 60152 

18712 GARDEN VALLEY RD, 
MARENGO, 60152  

TRUE 
POS 

TRUE 
POS 

1900 LEE ST, DES PLAINES, 
60045 

1900 LEE ST, DES PLAINES, 
60018 

1900 LEE ST, DES PLAINES, IL, 
60018 

TRUE 
POS 

FALSE 
NEG 

1924 B 3000 N, RANTOUL, 
61866 

1924 COUNTY ROAD 3000 N, 
RANTOUL, 61866  

TRUE 
POS 

TRUE 
POS 

1927 W RACE AVE,  CHGO 
APT 1, 60622 

1927 W RACE AVE, CHICAGO, 
60622 

1927 W RACE AVE, CHICAGO, 
IL, 60622 

TRUE 
POS 

FALSE 
TIE 

195 N ARLINGTON HGHTS, 
BUFFALO GROVE, 60089 

195 N ARLINGTON HEIGHTS RD, 
BUFFALO GROVE, 60089 

195 N ARLINGTON HEIGHTS 
RD, BUFFALO GROVE, IL, 60089 

TRUE 
POS 

FALSE 
NEG 

1WESTMINSTER PL, LAKE 
FOREST, 60045 

1 WESTMINSTER PL, LAKE 
FOREST, 60045  

TRUE 
POS 

TRUE 
POS 

201 N 3RD ST APT 107, 
QUINCY, 62301 201 N 3RD ST, QUINCY, 62301 201 N 3RD ST, QUINCY, IL, 

62301 
TRUE 
POS 

TRUE 
POS 

201 PORTER B, NAPERVILLE, 
60550 

201 W PORTER AVE, 
NAPERVILLE, 60540 

201 W PORTER AVE, 
NAPERVILLE, IL, 60540 

FALSE 
NEG 

TRUE 
POS 203 W S AVE, OLNEY, 62450  

203 W SOUTH AVE, OLNEY, IL, 
62450 

TRUE 
POS 

FALSE 
NEG 206 43ST ST, MOLINE, 61265 206 43RD ST, MOLINE, 61265  

TRUE 
POS 

FALSE 
NEG 

20HORSESHOE LN 12, 
LEMONT, 60439 

20 HORSESHOE LN, LEMONT, 
60439  

TRUE 
POS 

TRUE 
POS 211 S MAIN, VIRGINIA, 62691 211 S MAIN ST, VIRGINIA, 62691 211 S MAIN ST, VIRGINIA, IL, 

62691 
TRUE 
POS 

TRUE 
POS 

211 W GRASS LAKE ST, LAKE 
VILLA, 60046 

211 W GRASS LAKE RD, LAKE 
VILLA, 60046 

19001 W GRASS LAKE RD, 
LAKE VILLA, IL, 60046 

FALSE 
POS 

FALSE 
POS 

212 EAST SEOND STREET,  
MACKINAW, 61755 

212 S EAST ST, MACKINAW, 
61755 

212 S EAST ST, MACKINAW, IL, 
61755 

TRUE 
POS 

TRUE 
POS 212 OHIO ST, CHICAGO, 60611 212 E OHIO ST, CHICAGO, 60611 212 E OHIO ST, CHICAGO, IL, 

60611 

TRUE 
POS 

FALSE 
POS 

2120 S ARLGTN HGTS, 
ARLINGTON HEIGHTS, 60005 

2120 S ARLINGTON HEIGHTS 
RD, ARLINGTON HEIGHTS, 
60005 

598 W SOUTH ST, ARLINGTON 
HEIGHTS, IL, 60005 

TRUE 
POS 

TRUE 
POS 

216 PINE POINT DR, HIGHLAND 
PARK, 60055 

216 PINE POINT DR, HIGHLAND 
PARK, 60035 

216 PINE POINT DR, HIGHLAND 
PARK, IL, 60035 

TRUE 
POS 

TRUE 
POS 

216 W FOREST AVE, ROUND 
LAKE, 60073 

216 W FOREST AVE, ROUND 
LAKE, 60073 

216 W FOREST AVE, ROUND 
LAKE, IL, 60073 

TRUE 
POS 

TRUE 
POS 

220 GATEWAY RD, 
BENSENVILLE, 60196 

220 GATEWAY RD, 
BENSENVILLE, 60106 

220 GATEWAY RD, 
BENSENVILLE, IL, 60106 

TRUE 
POS 

FALSE 
NEG 

2200 138T ST, BLUE ISLAND, 
60406 

2200 138TH ST, BLUE ISLAND, 
60406  

TRUE 
POS 

FALSE 
NEG 

222 MERCHANDISE MAR, 
CHICAGO, 60654 

222 MERCHANDISE MART PLZ, 
CHICAGO, 60654  

TRUE 
POS 

FALSE 
NEG 

2220W 56ST LOT19, CHICAGO, 
60636 

2220 W 56TH ST, CHICAGO, 
60636  

TRUE 
POS 

FALSE 
NEG 

2233 SPRINGFLD RD, 
BLOOMINGTON, 61701 

2233 SPRINGFIELD RD, 
BLOOMINGTON, 61701  

TRUE 
POS 

FALSE 
TIE 227 NE JEFFER, PEORIA, 61602 227 NE JEFFERSON AVE, 

PEORIA, 61602 
227 E NEBRASKA AVE, PEORIA, 
IL, 61603 

TRUE 
NEG 

FALSE 
POS 

2285S 13000E RD,  
PEMBROKE TWNSHP, 60958  

2927 S 13000E RD, PEMBROKE 
TOWNSHIP, IL, 60958 

TRUE 
POS 

TRUE 
POS 

2338 N MILWAUKEE, CHICAGO, 
60210 

2338 N MILWAUKEE AVE, 
CHICAGO, 60647 

2338 N MILWAUKEE AVE, 
CHICAGO, IL, 60647 

TRUE 
POS 

FALSE 
NEG 

2355 BALDEAGLEDR, 
WATERLOO, 62298 

2355 BALD EAGLE DR, 
WATERLOO, 62298  

TRUE 
POS 

TRUE 
POS 

237 EAST ONTARIO STREET, 
CHICAGO, 60611 

237 E ONTARIO ST, CHICAGO, 
60611 

237 E ONTARIO ST, CHICAGO, 
IL, 60611 

TRUE 
POS 

TRUE 
POS 

23W109 SHERBROOKE LN PO 
BOX 112, GLEN ELLYN, 60137 

23W109 SHERBROOKE LN, 
GLEN ELLYN, 60137 

23W109 SHERBROOKE LN, 
GLEN ELLYN, IL, 60137 

TRUE 
POS 

TRUE 
POS 

2400 WISCONSIN AVE, DWNRS 
GRVE, 60515 

2400 WISCONSIN AVE, 
DOWNERS GROVE, 60515 

2400 WISCONSIN AVE, 
DOWNERS GROVE, IL, 60515 
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AMS 
STATUS 

ARCGIS 
STATUS INPUT ADDRESS AMS MATCH ADDRESS 1 ARCGIS MATCH ADDRESS 1 

TRUE 
POS 

FALSE 
NEG 

241HOLBROOK DR, 
WHEELING, 60090 

241 HOLBROOK DR, WHEELING, 
60090  

TRUE 
POS 

FALSE 
NEG 

2455 GLENWOODAVE, JOLIET, 
60435 

2455 GLENWOOD AVE, JOLIET, 
60435  

FALSE 
NEG 

FALSE 
NEG 

24623 PATRIOTSQ 254,  
PLAINFIELD, 60544   

TRUE 
NEG 

FALSE 
POS 

2469 ILLINOIS HIGHWAY 32, 
LOVINGTON, 61937  

799 IL 32, LOVINGTON, IL, 
61937 

TRUE 
POS 

FALSE 
NEG 

250 TELSERROAD, LAKE 
ZURICH, 60047 

250 TELSER RD, LAKE ZURICH, 
60047  

TRUE 
POS 

FALSE 
NEG 

2556E 1900N RD, SHELDON, 
60966 

2556 E 1900 NORTH RD, 
SHELDON, 60966  

TRUE 
POS 

FALSE 
TIE 

25637 W USHWY 30, 
PLAINFIELD, 60585 

25637 W US HIGHWAY 30, 
PLAINFIELD, 60585 

W US HIGHWAY 30, 
PLAINFIELD, IL, 60585 

TRUE 
POS 

FALSE 
TIE 

25W 042 MALIBU, NAPERVILLE, 
60540 

25W042 MALIBU CT, 
NAPERVILLE, 60540 

24W700 MALIBU CT, 
NAPERVILLE, IL, 60540 

TRUE 
POS 

TRUE 
POS 

25W221 SALEM AVE,  
NAPERVILLE, 60540 

25W221 SALEM AVE, 
NAPERVILLE, 60540 

25W221 SALEM AVE, 
NAPERVILLE, IL, 60540 

TRUE 
POS 

FALSE 
TIE 

26 W 150 REDWING CT,  
CAROL STREAM, 60188 

26W150 REDWING CT, CAROL 
STREAM, 60188 

26W199 REDWING CT, CAROL 
STREAM, IL, 60188 

TRUE 
POS 

TRUE 
POS 

2616 CHAPEL HIL,  ELGIN, 
60120 

2616 CHAPEL HILL DR, ELGIN, 
60120 

2616 CHAPEL HILL DR, ELGIN, 
IL, 60120 

TRUE 
POS 

FALSE 
POS 

26358 N IL RT 83, MUNDELEIN, 
IL 60060, MUNDELEIN, 60060 

26358 N IL-83, MUNDELEIN, 
60060 

1198 N IL ROUTE 83, 
MUNDELEIN, IL, 60060 

TRUE 
POS 

TRUE 
POS 

2701 JACKSON, CHICAGO 
HEIGHTS, 60411 

2701 JACKSON AVE, CHICAGO 
HEIGHTS, 60411 

2701 JACKSON AVE, CHICAGO 
HEIGHTS, IL, 60411 

FALSE 
NEG 

FALSE 
NEG 

2703SAINTCHARLES RD, 
BELLWOOD, 60104   

TRUE 
POS 

TRUE 
POS 

28 E JACKSON 1102, CHICAGO, 
60604 

28 E JACKSON BLVD, CHICAGO, 
60604 

28 E JACKSON BLVD, 
CHICAGO, IL, 60604 

TRUE 
POS 

FALSE 
NEG 

2900 UNIT D STATE ST, EAST 
SAINT LOUIS, 62205 

2900 STATE ST, E SAINT LOUIS, 
62205  

TRUE 
POS 

TRUE 
POS 

2901 N WOODFORD ST POB 
104, DECATUR, 62523 

2901 N WOODFORD ST, 
DECATUR, 62526 

2901 N WOODFORD ST, 
DECATUR, IL, 62526 

TRUE 
POS 

FALSE 
NEG 

2926 MACARTHURBLV, 
NORTHBROOK, 60062 

2926 MACARTHUR BLVD, 
NBROOK, 60062  

FALSE 
NEG 

FALSE 
POS 

295A N N W HWY, PALATINE, 
60067  

1200 N FRONTAGE RD, 
PALATINE, IL, 60074 

FALSE 
NEG 

FALSE 
POS 

295A N N WEST HWY, 
PALATINE, 60067  

1200 N FRONTAGE RD, 
PALATINE, IL, 60074 

TRUE 
POS 

FALSE 
POS 

2998W PEARL CITYJ-205, 
FREEPORT, 61032 

2998 W PEARL CITY RD, 
FREEPORT, 61032 

10400 PEARL ST, ROSCOE, IL, 
61073 

TRUE TIE FALSE 
POS 

29W 535 ORCHARD,  
BARTLETT, 60103 

29W535 ORCHARD RD, 
BARTLETT, 60103 

535 ORCHARDS PASS, 
BARTLETT, IL, 60103 

TRUE 
NEG 

TRUE 
NEG 

2S249MEADW DR,  BATAVIA, 
60510   

TRUE 
POS 

FALSE 
NEG 

3 WESTBLOOK CORPORATE 
CTR, WESTCHESTER, 60154 

3 WESTBROOK CORPORATE 
CTR, WCHESTER, 60154  

TRUE 
POS 

FALSE 
NEG 

30 NLASALLESTREET, 
CHICAGO, 60602 

30 N LASALLE ST, CHICAGO, 
60602  

TRUE TIE TRUE 
TIE 

302 JEFFERSON,  
EDWARDSVILLE, 62025 

302 JEFFERSON ST, 
EDWARDSVILLE, 62025 

302 JEFFERSON ST, 
EDWARDSVILLE, IL, 62025 

FALSE 
POS 

FALSE 
NEG 

3037 W POPE JOHN THE 
SECOND, CHICAGO, 60632 

3037 W POLK ST, CHICAGO, 
60612  

TRUE 
POS 

FALSE 
NEG 

3058 WLYNDALE,  CHICAGO, 
60647 

3058 W LYNDALE ST, CHICAGO, 
60647  

TRUE 
POS 

FALSE 
POS 

306 S COUNTRY FR, 
CHAMPAIGN, 61821 

306 S COUNTRY FAIR DR, 
CHAMPAIGN, 61821 

1100 COUNTRY LN, 
CHAMPAIGN, IL, 61821 

TRUE 
NEG 

TRUE 
NEG 

308 FAIRLAND AVE,  PEKIN, 
61554   

TRUE 
POS 

TRUE 
POS 

310 S SCHUYLER AVE, IL, 
60901 

310 S SCHUYLER AVE, 
KANKAKEE, 60901 

310 S SCHUYLER AVE, 
KANKAKEE, IL, 60901 

TRUE 
POS 

FALSE 
NEG 

3150 A W SALT CRK, 
ARLINGTON HEIGHTS, 60005 

3150 W SALT CREEK LN, 
ARLINGTON HEIGHTS, 60005  

TRUE 
POS 

FALSE 
NEG 

320S4THST, SPRINGFIELD, 
62701 

320 S 4TH ST, SPRINGFIELD, 
62701  

TRUE 
POS 

FALSE 
POS 328 DIETZ AVE, DEKAL, 60122 328 DIETZ AVE, DEKALB, 60115 328 DIETZ ST, MARENGO, IL, 

60152 
TRUE 
POS 

FALSE 
NEG 

33 NCOUNTY ST 315, 
WAUKEGAN, 60085 

33 N COUNTY ST, WAUKEGAN, 
60085  

TRUE 
POS 

FALSE 
NEG 

3310 NORT ELSTON AVE, 
CHICAGO, 60618 

3310 N ELSTON AVE, CHICAGO, 
60618  

TRUE 
POS 

TRUE 
POS 

33529N NORRIS BLKTP,  
FARMINGTON, 61531 

33529 N NORRIS BLACKTOP RD, 
FARMINGTON, 61531 

33529 N NORRIS BLACKTOP 
RD, FARMINGTON, IL, 61531 

TRUE 
POS 

FALSE 
TIE 

350W KENSINGTON RD #-115, 
MOUNT PROSPECT, 60056 

350 W KENSINGTON RD, MOUNT 
PROSPECT, 60056 

350 E KENSINGTON RD, 
MOUNT PROSPECT, IL, 60056 
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AMS 
STATUS 

ARCGIS 
STATUS INPUT ADDRESS AMS MATCH ADDRESS 1 ARCGIS MATCH ADDRESS 1 

TRUE 
POS 

FALSE 
NEG 

3513LAKESIDE CR, JOLIET, 
60431 

3513 LAKE SIDE CIR, JOLIET, 
60431  

TRUE 
POS 

FALSE 
NEG 

3628N LINCOL, CHICAGO, 
60613 

3628 N LINCOLN AVE, CHICAGO, 
60613  

TRUE 
POS 

FALSE 
POS 

3660 A PUBLISHERS DR, 
ROCKFORD, 61109 

3660 PUBLISHERS DR, 
ROCKFORD, 61109 

6000 ABRAHAM DR, 
ROCKFORD, IL, 61109 

TRUE 
POS 

FALSE 
NEG 

3660EDISONPL18, ROLLING 
MDWS, 60008 

3660 EDISON PL, ROLLING 
MEADOWS, 60008  

TRUE 
POS 

TRUE 
POS 

37 S SNGMN ST, CHICAGO, 
60607 

37 S SANGAMON ST, CHICAGO, 
60607 

37 S SANGAMON ST, CHICAGO, 
IL, 60607 

TRUE 
POS 

TRUE 
POS 

3711 CEMTRAL RD, GLENVIEW, 
60025 

3711 CENTRAL RD, GLENVIEW, 
60025 

3711 CENTRAL RD, GLENVIEW, 
IL, 60025 

TRUE 
POS 

TRUE 
POS 

3751 QUEEN ANN CT, ST 
CHARLES, 60174 

3751 QUEEN ANNE CT, SAINT 
CHARLES, 60174 

3751 QUEEN ANNE CT, SAINT 
CHARLES, IL, 60174 

TRUE 
POS 

TRUE 
POS 

3820N VENTURA DR, ARLNGTN 
HGTS 307, 60004 

3820 N VENTURA DR, 
ARLINGTON HEIGHTS, 60004 

3820 N VENTURA DR, 
ARLINGTON HEIGHTS, IL, 
60004 

FALSE 
NEG 

TRUE 
POS 

3862 S LK PK 11A, CHICAGO, 
60653  

3862 S LAKE PARK AVE, 
CHICAGO, IL, 60653 

TRUE 
POS 

TRUE 
POS 

3886 S US HIGHWAY 45 52, 
KANKAKEE, 60801 

3886 S US HIGHWAY 45 52, 
KANKAKEE, 60901 

3886 S US HIGHWAY 45 52, 
KANKAKEE, IL, 60901 

TRUE 
POS 

TRUE 
POS 

3901 N BELT WEST, 
BELLEVILLE, 62226 

3901 N BELT W, BELLEVILLE, 
62226 

3901 N BELT W, BELLEVILLE, IL, 
62226 

TRUE 
POS 

TRUE 
POS 

398 MERIGOLD CIR, 
MATTESON, 60443 

MARIGOLD CIR,  MATTESON, 
60443 

398 MARIGOLD CIR, 
MATTESON, IL, 60443 

TRUE 
POS 

FALSE 
NEG 

3OAKFORESTRD,  GODFREY, 
62035 

3 OAK FOREST RD, GODFREY, 
62035  

FALSE 
NEG 

FALSE 
NEG 

4010 STRATFORDCTY,  
CARPENTERSVILLE, 60110   

TRUE 
POS 

TRUE 
POS 

4012 HIGHWAY 14, CRYSTAL 
LAKE, 60014 

4012 US HIGHWAY 14, CRYSTAL 
LAKE, 60014 

4012 US 14, CRYSTAL LAKE, IL, 
60014 

TRUE 
POS 

TRUE 
POS 

405 W 2ND SOUTH ST, MOUNT 
OLIVE, 62069 

405 W 2ND SOUTH ST, MOUNT 
OLIVE, 62069 

405 W 2ND SOUTH ST, MOUNT 
OLIVE, IL, 62069 

TRUE 
POS 

TRUE 
POS 

4050 N ROCKWEL, CHICAGO, 
60618 

4050 N ROCKWELL ST, 
CHICAGO, 60618 

4050 N ROCKWELL ST, 
CHICAGO, IL, 60618 

FALSE 
NEG 

FALSE 
NEG 

409 DEERS-CRS,  
HAINESVILLE, 60030   

TRUE 
POS 

TRUE 
POS 411 ELIZABETH, PEKIN, 61585 411 ELIZABETH ST, PEKIN, 61554 411 ELIZABETH ST, PEKIN, IL, 

61554 
FALSE 
NEG 

TRUE 
POS 

412 NISSOURI, EAST SAINT 
LOUIS, 62201  

412 MISSOURI AVE, EAST 
SAINT LOUIS, IL, 62201 

TRUE 
POS 

TRUE 
POS 

4178 FALLENOAK,  
BELVIDERE, 61008 

4178 FALLEN OAK DR, 
BELVIDERE, 61008 

4178 FALLEN OAK DR, 
BELVIDERE, IL, 61008 

TRUE 
POS 

TRUE 
POS 

419 E 10 ST,  PECATONICA, 
61063 

419 E 10TH ST, PECATONICA, 
61063 

419 E 10TH ST, PECATONICA, 
IL, 61063 

TRUE 
POS 

FALSE 
POS 

42323 N US 41 RD,  
WADSWORTH, 60083 

42323 N US-41, WADSWORTH, 
60083 

42324 N US 41, WADSWORTH, 
IL, 60083 

TRUE 
POS 

FALSE 
NEG 

4240 E 2225 RD, SHERIDAN, 
60551 

4240 E 2225TH RD, SHERIDAN, 
60551  

TRUE 
POS 

TRUE 
POS 

427 W VIRGINIA ST, 
CRYSTALLAKE, 60014 

427 W VIRGINIA ST, CRYSTAL 
LAKE, 60014 

427 W VIRGINIA ST, CRYSTAL 
LAKE, IL, 60014 

TRUE 
POS 

FALSE 
NEG 

440 ASKLAND ST,  HOFFMAN 
ESTATES, 60169 

440 ASHLAND ST, HOFFMAN 
ESTATES, 60169  

TRUE 
POS 

FALSE 
NEG 

4409PARK STREET ROAD,  
MULKEYTOWN IL, 62865 

4409 PARK STREET RD, 
MULKEYTOWN, 62865  

TRUE 
POS 

TRUE 
POS 

4415 ENTERPRISE, PEORIA, 
61607 

4415 ENTERPRISE DR, PEORIA, 
61607 

4415 ENTERPRISE DR, PEORIA, 
IL, 61607 

TRUE 
POS 

FALSE 
NEG 

4773 1300 N AVE,  ORION, 
61273 

4773 N 1300TH AVE, ORION, 
61273 

4773 1300 E, CLINTON, IL, 
61727 

TRUE 
POS 

FALSE 
NEG 

4786 N MILWACKEE AVE, 
CHICAGO, 60660 

4786 N MILWAUKEE AVE, 
CHICAGO, 60630  

TRUE 
POS 

FALSE 
POS 

4870N16000 WEST RD, ESSEX, 
60935 

4870 N 16000W RD, ESSEX, 
60935 

1398 WEST BR, WINNETKA, IL, 
60093 

FALSE 
TIE 

TRUE 
POS 

500A48 MAINE ST, QUINCY, 
62301 500 S 48TH ST, QUINCY, 62305 500 MAINE ST, QUINCY, IL, 

62301 
TRUE 
POS 

TRUE 
POS 

502 E SUNNYSIDE, WHEATON, 
60187 

502 SUNNYSIDE AVE, 
WHEATON, 60187 

502 SUNNYSIDE AVE, 
WHEATON, IL, 60187 

TRUE 
POS 

FALSE 
TIE 

503  1 N PROSPECT RD, 
BLOOMINGTON, 61704 

503 N PROSPECT RD, 
BLOOMINGTON, 61704 503 IL 1, RIDGE FARM, IL, 61870 

TRUE 
POS 

FALSE 
NEG 

513HAMPSHIRE ST, QUINCY, 
62301 

513 HAMPSHIRE ST, QUINCY, 
62301  

TRUE 
POS 

FALSE 
NEG 

5201W VALLY3B, RICHMOND, 
60070 

5201 W VALLEY DR, RICHMOND, 
60071  

TRUE 
POS 

TRUE 
POS 

5215 OLD ORCHARD RD #-410, 
CHICAGO, 60077 

5215 OLD ORCHARD RD, 
SKOKIE, 60077 

5215 OLD ORCHARD RD, 
SKOKIE, IL, 60077 
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AMS 
STATUS 

ARCGIS 
STATUS INPUT ADDRESS AMS MATCH ADDRESS 1 ARCGIS MATCH ADDRESS 1 

TRUE 
POS 

TRUE 
POS 

522 PRATT NORTH AVENUE, 
SCHAUMBURG, 60193 

522 PRATT AVE N, 
SCHAUMBURG, 60193 

522 PRATT AVE N, 
SCHAUMBURG, IL, 60193 

TRUE 
POS 

FALSE 
NEG 

535LOVES PARK DR, LOVES 
PARK, 61111 

535 LOVES PARK DR, LOVES 
PARK, 61111  

TRUE 
POS 

TRUE 
POS 

540 QUAILRIDGE DR, 
WESTMONT, 60559 

540 QUAIL RIDGE DR, 
WESTMONT, 60559 

540 QUAIL RIDGE DR, 
WESTMONT, IL, 60559 

TRUE 
NEG 

FALSE 
POS 

555 B SKOKIE, NORTHBROOK, 
60062  

2901 AVENUE B, GLENVIEW, IL, 
60026 

TRUE 
POS 

FALSE 
NEG 

555SANTA ROSA DR, DES 
PLAINES, 60018 

555 SANTA ROSA DR, DES 
PLAINES, 60018  

TRUE 
POS 

TRUE 
POS 

570 E HIGGIM RD B, ELK 
GROVE VILLAGE, 60007 

570 E HIGGINS RD, ELK GROVE 
VILLAGE, 60007 

570 E HIGGINS RD, ELK GROVE 
VILLAGE, IL, 60007 

TRUE 
POS 

TRUE 
POS 

581 APPPLEGATE LN,  LAKE 
ZURICH, 60047 

581 APPLEGATE LN, LAKE 
ZURICH, 60047 

581 APPLEGATE LN, LAKE 
ZURICH, IL, 60047 

FALSE 
NEG 

FALSE 
POS 

5829 NORTH OLD ORCDR,  
PEORIA, 61614  

4899 N NORTH ST, PEORIA, IL, 
61614 

FALSE 
TIE 

FALSE 
NEG 

6 REAR W WILLIAMS ST, 
DANVILLE, 61832 

6 E WILLIAMS ST, DANVILLE, 
61832  

FALSE 
NEG 

FALSE 
POS 

601 CR 1475N, BETHANY, 
61914  

14201 CIRCLE DR, HUMBOLDT, 
IL, 61931 

TRUE 
POS 

TRUE 
POS 

605 CORD 700 N,  TOLEDO, 
62468 

605 COUNTY ROAD 700 N, 
TOLEDO, 62468 

605 COUNTY ROAD 700 N, 
TOLEDO, IL, 62468 

TRUE 
POS 

FALSE 
POS 

608 COUNTY ROAD 500N, 
ALBION, 62806 

608 COUNTY ROAD 500 N, 
NORRIS CITY, 62869 

19600 UNITY RD, 
THOMPSONVILLE, IL, 62890 

TRUE 
POS 

FALSE 
NEG 

610 CTGE GRVE, ROCKFORD, 
61103 

610 COTTAGE GROVE AVE, 
ROCKFORD, 61103  

TRUE TIE TOSSUP 611 FAIRWAY DR 1G,  
ALGONQUIN, 60102 

611 FAIRWAY DR, BARTLETT, 
60103 

611 FAIRWAY DR, BETHALTO, 
IL, 62010 

FALSE 
NEG 

TRUE 
POS 

6116 MULFORD VLG, 
ROCKFORD, 61107  

6116 MULFORD VILLAGE DR, 
ROCKFORD, IL, 61107 

TRUE 
POS 

TRUE 
POS 

612 S CLINTON 1E, CHICAGO, 
60607 

612 S CLINTON ST, CHICAGO, 
60607 

612 S CLINTON ST, CHICAGO, 
IL, 60607 

TRUE 
POS 

TRUE 
POS 

621 E DEVON AVE, ELK GRV 
VLG, 60007 

621 E DEVON AVE, ELK GROVE 
VILLAGE, 60007 

621 E DEVON AVE, ELK GROVE 
VILLAGE, IL, 60007 

TRUE 
POS 

TRUE 
POS 

6227 DEMPSTER ST, MORTON 
GRV, 60053 

6227 DEMPSTER ST, MORTON 
GROVE, 60053 

6227 DEMPSTER ST, MORTON 
GROVE, IL, 60053 

TRUE 
POS 

TRUE 
POS 

6230 W GROSSPOINT B, NILES, 
60714 

6230 W GROSS POINT RD, 
NILES, 60714 

6230 W GROSS POINT RD, 
NILES, IL, 60714 

TRUE 
POS 

FALSE 
POS 

625 N SACRAMENT, CHICAGO, 
60612 

625 N SACRAMENTO BLVD, 
CHICAGO, 60612 

626 N FRONTAGE RD, DARIEN, 
IL, 60561 

TRUE 
POS 

TRUE 
POS 

625 W ILLINOIS RT 50, O 
FALLON, 62269 

625 W US HIGHWAY 50, O 
FALLON, 62269 

625 W US 50, O FALLON, IL, 
62269 

TRUE 
POS 

FALSE 
NEG 

63 CTY RD 1825N, ENFIELD, 
62835 

63 COUNTY ROAD 1825 N, 
ENFIELD, 62835  

TRUE 
POS 

FALSE 
POS 

6602 JOHN DEERE ROADAPT, 
MOLLINE, 61265 

6602 JOHN DEERE RD, MOLINE, 
61265 

6602 JOHN DEERE EXPY, 
MOLINE, IL, 61265 

TRUE 
POS 

FALSE 
NEG 

680NLAKESHORE, CHCG, 
60611 

680 N LAKE SHORE DR, 
CHICAGO, 60611  

TRUE 
POS 

TRUE 
POS 6920 27 ST, MOLINE, 61265 6920 27TH ST, MOLINE, 61265 6920 27TH ST, MOLINE, IL, 

61265 
TRUE 
POS 

TRUE 
POS 700 E US 36, TUSCOLA, 61953 700 E US HIGHWAY 36, 

TUSCOLA, 61953 700 US 36, TUSCOLA, IL, 61953 

TRUE 
NEG 

TRUE 
NEG 

706 LIANDWR RD, 
NORTHBROOK, 60062   

TRUE 
POS 

FALSE 
POS 

7065 ST RT 37 N,  GOREVILLE, 
62939 

7065 STATE ROUTE 37 N, 
GOREVILLE, 62939 

9801 STATE ROUTE 37 N, 
GOREVILLE, IL, 62939 

TRUE 
POS 

TRUE 
POS 

710 N ILLINOIS, CARBONDALE, 
62901 

710 N ILLINOIS AVE, 
CARBONDALE, 62901 

710 N ILLINOIS AVE, 
CARBONDALE, IL, 62901 

TRUE 
POS 

TRUE 
POS 711 OGDEN, LISLE, 60532 711 OGDEN AVE, LISLE, 60532 711 OGDEN AVE, LISLE, IL, 

60532 
TRUE 
POS 

FALSE 
NEG 

7115 WINDSORLAKEPKY, 
LOVES PK, 61111 

7115 WINDSOR LAKE PKY, 
LOVES PARK, 61111  

TRUE 
POS 

FALSE 
NEG 

713FISHERRD LT133,  
CAMPBELL HILL, 62916 

713 FISHER RD, CAMPBELL HILL, 
62916  

TRUE 
POS 

FALSE 
NEG 

720 E 111STREET, CHICAGO, 
60628 

720 E 111TH ST, CHICAGO, 
60628  

TRUE 
POS 

FALSE 
NEG 

720 MORTIMERST, BARRY, 
62322 

720 MORTIMER ST, BARRY, 
62312  

TRUE 
POS 

TRUE 
POS 726 CR 1920E,  CARMI, 62821 726 COUNTY ROAD 1920 E, 

CARMI, 62821 
726 COUNTY ROAD 1920 E, 
CARMI, IL, 62821 

TRUE 
POS 

TRUE 
POS 731 MAINE, QUINCY, 62301 731 MAINE ST, QUINCY, 62301 731 MAINE ST, QUINCY, IL, 

62301 
TRUE 
POS 

TRUE 
POS 

7400 W 100 PL, BRIDGEVIEW, 
60455 

7400 W 100TH PL, BRIDGEVIEW, 
60455 

7400 W 100TH PL, 
BRIDGEVIEW, IL, 60455 

FALSE 
NEG 

FALSE 
NEG 

7400W INDUSTRIAL302, 
FOREST PARK, 60130   
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AMS 
STATUS 

ARCGIS 
STATUS INPUT ADDRESS AMS MATCH ADDRESS 1 ARCGIS MATCH ADDRESS 1 

TRUE 
POS 

TRUE 
POS 

7450 MC CORMICK BLVD, 
SKOKIE, 60076 

7450 MCCORMICK BLVD, 
SKOKIE, 60076 

7450 MCCORMICK BLVD, 
SKOKIE, IL, 60076 

TRUE 
NEG 

FALSE 
POS 777 W ARMY, ADDISON, 60101  

199 N MAY ST, ADDISON, IL, 
60101 

TRUE 
POS 

FALSE 
NEG 

78 N CHGO ST APT 7, JLIET, 
60432 78 N CHICAGO ST, JOLIET, 60432  

TRUE 
POS 

TRUE 
POS 7840 LINCOLN, SKOKIE, 60077 7840 LINCOLN AVE, SKOKIE, 

60077 
7840 LINCOLN AVE, SKOKIE, IL, 
60077 

TRUE 
POS 

FALSE 
POS 

7936 S COTTAGE GR, 
CHICAGO, 60619 

7936 S COTTAGE GROVE AVE, 
CHICAGO, 60619 

1298 W COTTAGE PL, 
CHICAGO, IL, 60607 

TRUE 
POS 

TRUE 
POS 820 PALMYRA, DIXON, 61021 820 PALMYRA ST, DIXON, 61021 820 PALMYRA ST, DIXON, IL, 

61021 
TRUE 
POS 

FALSE 
NEG 

8300 LEHIGHAVE, MORTON 
GROVE, 60053 

8300 LEHIGH AVE, MORTON 
GROVE, 60053  

TRUE 
NEG 

FALSE 
POS 

8315 RT 53, WOODRIDGE, 
60517  

6439 ROUTE 53, WOODRIDGE, 
IL, 60517 

TRUE 
POS 

TRUE 
POS 

8600 US 14 #-201, CRYSTAL 
LAKE, 60012 

8600 US HIGHWAY 14, CRYSTAL 
LAKE, 60012 

8600 US 14, CRYSTAL LAKE, IL, 
60012 

TRUE 
POS 

TRUE 
POS 

863 N DEARBORN ST, CHGO, 
60610 

863 N DEARBORN ST, CHICAGO, 
60610 

863 N DEARBORN ST, 
CHICAGO, IL, 60610 

FALSE 
NEG 

FALSE 
POS 

8658 S CTGGRV 238,  
CHICAGO, 60619  

2099 S FRONTAGE RD, 
DARIEN, IL, 60561 

TRUE 
POS 

FALSE 
NEG 

8726 N INDUSTRIAL RD, BOX 
121 PEORIA, 61631 

8726 N INDUSTRIAL RD, PEORIA, 
61615  

TRUE 
POS 

TRUE 
POS 

8800 MAGO, MORTON GROVE, 
60053 

8800 MANGO AVE, MORTON 
GROVE, 60053 

8800 MANGO AVE, MORTON 
GROVE, IL, 60053 

FALSE 
NEG 

FALSE 
NEG 

901WBURLINGTON AVE, 
WESTERN SPRINGS, 60558   

TRUE 
POS 

TRUE 
POS 

905 W CARL SNDBRG DR, 
GALESBURG, 61401 

905 W CARL SANDBURG DR, 
GALESBURG, 61401 

905 W CARL SANDBURG DR, 
GALESBURG, IL, 61401 

TRUE 
POS 

FALSE 
NEG 

919NPLUMGROVERD, 
SCHAUMBURG, 60173 

919 N PLUM GROVE RD, 
SCHAUMBURG, 60173  

TRUE 
POS 

TRUE 
POS 931 MILNE, LOCKPORT, 60441 931 MILNE DR, LOCKPORT, 

60441 
931 MILNE DR, LOCKPORT, IL, 
60441 

TRUE 
POS 

FALSE 
NEG 

933 EASTOGDEN, 
NAPERVILLE, 60563 

933 E OGDEN AVE, NAPERVILLE, 
60563  

TRUE 
POS 

FALSE 
NEG 

939 E NO ST,  BRADLEY, 
60915 

939 E NORTH ST, BRADLEY, 
60915  

TRUE 
POS 

TRUE 
POS 

940 SOUTHROCK DR, 
ROCKFORD, 61112 

940 SOUTHROCK DR, 
ROCKFORD, 61102 

940 SOUTHROCK DR, 
ROCKFORD, IL, 61102 

FALSE 
NEG 

FALSE 
NEG 

9525 BRYN MOE, DES 
PLAINES, 60018   

TRUE 
POS 

TRUE 
POS 

9701 FOX BLUFF LN, SPRING 
GROVE, 60091 

9701 FOX BLUFF LN, SPRING 
GROVE, 60081 

9701 FOX BLUFF LN, SPRING 
GROVE, IL, 60081 

TRUE 
POS 

FALSE 
NEG 

9933LAWLER AVE, SKOKIE, 
60077 

9933 LAWLER AVE, SKOKIE, 
60077  

TRUE 
POS 

FALSE 
NEG 

999 OAKMONT PL, 
WESTMONT, 60559 

999 OAKMONT PLAZA DR, 
WESTMONT, 60559 

999 OAKMONT LN, WESTMONT, 
IL, 60559 

TRUE 
POS 

FALSE 
TIE 

ON 201 CALVIN CT, WINFIELD, 
60190 

0N201 CALVIN CT, WINFIELD, 
60190 CALVIN CT, WINFIELD, IL, 60190 

TRUE 
POS 

FALSE 
NEG 

ONE W OLD STATE CAPITOL, 
SPRINGFIELD, 62701 

1 W OLD STATE CAPITOL PLZ, 
SPRINGFIELD, 62701  

TRUE 
POS 

FALSE 
NEG 

POBX34 2047YELLOWDAISY,  
NAPERVILLE, 60563 

2047 YELLOW DAISY CT, 
NAPERVILLE, 60563  

TRUE 
POS 

TRUE 
POS 

RT4 6257 S ARCHER RD, 
SUMMIT ARGO, 60501 

6257 S ARCHER RD, SUMMIT 
ARGO, 60501 

6257 S ARCHER RD, SUMMIT 
ARGO, IL, 60501 

 
 

 
 


