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Enterprise Geocoding Module

Enterprise Geocoding Module

The Enterprise Geocoding Module performs address standardization, address geocoding, and postal
code centroid geocoding. You can enter an address and get outputs such as geographic coordinates,
which can be used for detailed spatial analysis and demographics assignment. You can also enter
a geocode, a point represented by a latitude and longitude coordinate, and receive address
information about the provided geocode.

Components

Enterprise Geocoding Module consists of the following stages. The specific stages you have depend
on your license.

* Geocode Address AUS—Takes an address in Australia and returns latitude/longitude coordinates
and other information.

Note: Geocode Address AUS has been deprecated. GNAF PID Location Search is the
only stage used from Geocode Address AUS. For all other Australia geocoding functions,
use the Geocode Address Global component.

* Geocode Address GBR—Takes an address in Great Britain and returns latitude/longitude
coordinates and other information.

Note: Geocode Address GBR supports the GBR AddressBase Plus data source. Use
Geocode Address Global for the GBR Streets (TomTom) data source.

* Geocode Address Global—Takes an address in any supported country and returns
latitude/longitude coordinates and other information. Geocode Address Global geocodes addresses
only from countries you have licensed. It does not support Australia and Great Britain.

» Geocode Address World—Takes an address located in any of the supported countries and
returns the city centroid or, for some countries, postal centroid. Geocode Address World cannot
geocode to the street address level.

+ Geocode Address Africa—Provides street-level geocoding for many African countries. It can
also determine city or locality centroids, as well as postal code centroids for selected countries.

* Geocode Address Middle East Provides street-level geocoding for many Middle East countries.
It can also determine city or locality centroids. Middle East supports both English and Arabic
character sets.

* Geocode Address Latin America Provides street-level geocoding for many Latin American
countries. It can also determine city or locality centroids. There is postal code coverage for selected
countries.

» Geocode US Address—Takes an input address and returns latitude/longitude coordinates and
other address information.
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* GNAF PID Location Search—Identifies the address and latitude/longitude coordinates for a
Geocoded National Address File Persistent Identifier (G-NAF PID).

* Reverse APN Lookup—Takes an Assessor's Parcel Number (APN), Federal Information
Processing Standards (FIPS) county code, and FIPS state code and returns the address of the
parcel.

* Reverse Geocode US Location—Takes as input a geocode (latitude and longitude coordinate)
and returns the address of the location.

* Reverse PBKey Lookup—Takes a pbKeyT'\’I unique identifier as input and returns all standard
returns that are provided as part of address matching.

Enterprise Geocoding Databases

The following Enterprise Geocoding Module databases are installed on the Spectrum™ Technology
Platform server. Some of the databases are available by subscription from Pitney Bowes and are
updated monthly or quarterly. Others are licensed from the USPS®.

U.S. Geocoding Databases (U.S. Only)

These databases contain the spatial data necessary to perform address standardization and
geocoding. You must install at least one of these databases to perform geocoding for USA. You set
the database that you want to match against with the processing options. Enterprise Geocoding
tries to match to the database you indicate. To verify you are matching to the database you want,
you can review the value returned in the StreetDataType output field.

These databases use proprietary files called GSD files. For ZIP Code centroid matching, the file
us.Z9 contains all the centroid info for all states and normally has a z9 extension.

» Centrus Enhanced Geocoding—This database consists of TIGER data provided by the U.S.
Geological Survey and address data provided by the U.S. Postal Service.

» TomTom Geocoding—This database provides more up-to-date data than the Centrus Enhanced
Geocoding database. It requires an additional license. This data is provided by TomTom, a
third-party provider of spatial data, and postal data from the U.S. Postal Service.

* NAVTEQ Geocoding—This database provides more up-to-date data than the Centrus Enhanced
Geocoding database. It requires an additional license. NAVTEQ data is provided by NAVTEQ, a
third-party provider of spatial data. For more information about these databases, contact your
sales representative.

» ZIP + 4 Centroid—This database provides only address standardization and ZIP + 4 centroid
matching. It does not provide street-level matching.

Each geocoding database has an optional Statewide Intersections Index. The Statewide Intersection
Index is designed to enable fast intersection identification on a statewide basis. For example, the
Statewide Intersection Index will allow the database search for "1st and Main St, CO" and return a
list of possible matches in Colorado more quickly than searching the entire geocoding database for
each instance of the intersection.
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U.S. Points Databases (U.S. Only)

Points databases contain data for locating the center of a parcel. These databases provides enhanced
geocoding accuracy for internet mapping, property and casualty insurance, telecommunications,
utilities, and others.

These databases are optional, but either Centrus Enhanced Points or Centrus Premium Points is
required for Reverse Assessor's Parcel Number (APN) Lookup. These databases are also separately
licensed.

» Centrus Points—This database contains the data necessary to locate the center of a parcel or
building. It does not contain Assessor's Parcel Number (APN) or elevation data.

» Centrus Elevation—This database contains the same data as Centrus Points, plus elevation
data.

» Centrus Enhanced Points—This database contains the same data as Centrus Points, plus APN
data.

» Centrus Premium Points—This database contains the same data as Centrus Points, plus both
APN and elevation data.

» Centrus TomTom Points Database—The data in this database is provided by TomTom, a
third-party provider of spatial data.

» Master Location Data — This database provides the best available address point location for
every mailable and deliverable address in the United States.

Reverse Geocoding Database (U.S. Only)
This database contains the data you need to convert a latitude/longitude location to an address.

This database is optional, but is required for Reverse Geocode US . This database is also separately
licensed.

Auxiliary Files (U.S. Only)

Auxiliary files contain user-defined records. You can use auxiliary files to provide custom data to
use in address matching and geocode matching.

DPV® Database (U.S. Only)

The Delivery Point Validation database allows you to check the validity of any individual mailing
address in the U.S. The DPV database is distributed as an optional feature and can be installed to
enhance the geocoding database's ability to validate mailing addresses. Each time an edition of the
geocoding database is released, a corresponding edition of the optional DPV database is released.
The date of the DPV database must match the date of the geocoding database for DPV processing
to function. DPV lookups may not be performed after the expiration date of the DPV database.

This database is optional, but is required for CASS™ processing. The DPV database is also required
to determine ZIP + 4 and ZIP + 4 related output (DPBC, USPS record type, etc.). This database is
also separately licensed.
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Note:

Postal Service licensing prohibits using DPV for the generation of addresses or address lists,
and also prohibits the DPV database being exported outside the United States.

EWS Database (U.S. Only)

The Early Warning System (EWS) database contains data that prevents address records from
miscoding due to a delay in postal data reaching the U.S. Postal database.

The USPS® refreshes the EWS file on a weekly basis. Unlike the DPV and LACS"" databases,
the EWS database does not need to have the same date as the geocoding database. You can
download the EWS.zip file free of charge from the CASS section of the USPS® RIBBS website at:

https:/Iribbs.usps.gov//index.cfm?page=doclist

When you download the EWS database, you will receive a file named OUT. You must rename the
OUT file to EWS.xt before using it.

LACS "™ Database (U.S. Only)

The LACS"™ database allows you to correct addresses that have changed as a result of a rural
route address converting to street-style address, a PO Box renumbering, or a street-style address
changing.

This database is optional, but is required for CASS™ processing. The LACS""™ database is also

required in CASS mode to receive ZIP + 4 and ZIP + 4 related output (delivery point bar code, USPS
record type, etc.).

The date of the LACS
processing to function.

Note:

Link Link

database must match the date of the geocoding database for LACS

USPS licensing prohibits usir)gk LACS"™ for the generation of addresses or address lists,
and also prohibits the LACS"™ database being exported outside the United States.

International Geocoding Databases

International geocoding databases contain the spatial data necessary to perform address
standardization and geocoding for locations outside the U.S. Each country has its own database,
and some countries have optional databases that provide enhanced geocoding.

United Kingdom AddressBase Premium Database
AddressBase Premium is a point database sourced from Ordnance Survey®, Royal Mail, and local
authorities.

The AddressBase Premium database provides the highest level of precision, as reflected in S8
result codes. The database includes objects without postal addresses, such as subdivided properties,
places of worship and community centers.
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The AddressBase Premium database is built around the UPRN (Unique Property Reference Number).
The UPRN is the unique identifier that provides a persistent reference to a unique property, regardless
of changes in the property name, status, subdivision, use (such as from single occupancy to multiple
occupancy) or demolition of the property. All historic, alternative, and provisional addresses are
recorded against the same UPRN. The UPRN is returned with every AddressBase Premium
candidate, except for Northern Ireland addresses.

Since the Ordnance Survey data source does not contain addresses for Northern Ireland,
AddressBase Premium is supplemented with Royal Mail® postcode address data for Northern Ireland.
This Northern Ireland data has postcode centroid (result code S3) precision only.

For more information on the AddressBase Premium, see

https/Aww.ordnancesurvey.co.ukbusiness-and-govemmenthelp-and-supportiproducts/addressbase-premiumhtml

from Ordnance Survey.

United Kingdom CodePoint Database

The CodePoint Postal Address File (PAF) database provides postcode centroid geocoding. The
CodePoint database is suitable for most applications involving address matching, validation, etc.

The CodePoint database is sourced from Royal Mail and covers street addresses for the UK (Great
Britain and Northern Ireland). The CodePoint database is licensed for the entire dataset, rather than
by region. The postcode centroid precision provided by the CodePoint database is reflected in S3
result codes.

For more information on the Royal Mail data source, see:

http://www.royalmail.com

Australia Geocoded National Address File (G-NAF)

This database provides enhanced geocoding for Australian addresses. This is the only authoritative
Australian national index of locality, street and number, validated with geographic coordinates. It
contains both officially recognized rural and urban addresses and unofficial addresses (aliases).
Postal addresses and PO Boxes are not included. However, because some rural areas do not have
adequate rural address information, roadside mail box (RMB) numbers, Lot numbers, and Block &
Section numbers have been included in the G-NAF data set.

When you install this database there will be two subfolders:

* GNAF123—Contains the point-level dictionary. This has the highest precision of geocoding
(characterized by Reliability Level 1, 2, or 3.)

* GNAF456 —Contains the remainder of address information in G-NAF that does not meet high
precision geocoding criteria (characterized by Reliability Level 4, 5, or 6.)

You must specify each of these as separate database resources in the Management Console.

We recommend that you use both databases to validate the existence of addresses but only use
the GANF123 for parcel-level geocoding. If you do not require parcel-level geocodes you can use
the GANF456 database for geocoding.
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New Zealand Point Database

The New Zealand Point Database is based on postal point data which has a roof top precision point
of each unique street address. Location X and Y returned for candidates from this database are
roof top precision.

This data is maintained by the government authority, Land Information New Zealand. This database
is a monthly update from what the local district councils supply.

Other Point Databases for International Countries

A number of other point databases are available for international countries. In addition to USA, UK,
Australia, and New Zealand, the Enterprise Geocoding Module point databases are available for
the following countries:

* Andorra

+ Belgium

» Canada

» Czech Republic
* Denmark

* France

* French Guiana
» Germany

» Gibraltar

* India

* Ireland

» Japan

» Luxembourg
* Malaysia

* Martinique

* Mayotte

* Mexico

* Monaco

» Morocco

* Netherlands
* Portugal

* Reunion

» Singapore

* Slovakia

» Spain

* Sweden

Additional point databases may be available in future releases. Contact your sales representative
for information on licensing the Enterprise Geocoding Module point databases.

Spectrum Technology Platform 12.0 Geocoding Guide for United States
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Adding an Enterprise Geocoding Module U.S. Database Resource

Whenever you install a new database resource or modify an existing database resource you must
define it in Management Console in order for it to become available on your system. This procedure
describes how to add or modify a U.S. database resource for the Enterprise Geocoding Module.

1.

If you haven't already done so, install the dataset files on your system. For instructions on
installing databases, see the Spectrum™ Technology Platform Installation Guide.

In Management Console, under Resources, choose Spectrum Databases.

To create a new database resource, click the Add button [+], To make changes to an existing
database resource, select it, then click the Edit button (7] To delete a database resource, select
it, then click the delete button (=],

If you are creating a new database resource, on the Add Database page, enter a name for the
database resource in the Name field. The name can be anything you choose. If you are creating
a new database by copying an existing one, rename the default name as needed. You cannot
modify the name of an existing database resource, because any services or jobs that reference
the database resource by its original name would fail.

Note: If you are using the Enterprise Geocoding Module with the Siebel Module, name
the U.S. geocoding database KGDDatasource.

In the Pool size field, specify the maximum number of concurrent requests you want this
database to handle.

The optimal pool size varies by module. You will generally see the best results by setting the
pool size between one-half to twice the number of CPUs on the server, with the optimal pool
size for most modules being the same as the number of CPUs. For example, if your server has
four CPUs you may want to experiment with a pool size between 2 (one-half the number of
CPUs) and 8 (twice the number of CPUs) with the optimal size possibly being 4 (the number of
CPUs).

In the Module field, select GeoStan. The Type field, US Geographic Coders, is selected
by default.
To add a new dataset, under Data Source, click the Add button _+].In the Path field, specify

the folder that contains the dataset files.You can type in a path or click the Browse button Ko
locate the dataset you need, then click Ok. You can include multiple dataset paths. This allows
you to specify a single resource that includes both the primary dataset and any optional datasets
you may have, such as DPV, LACS"™ or elevation data.

For DPV and LACS-"k datasets, the interface provides Yes/No indicators on whether DPV and
LACS"™ data are detected in any of the defined paths for the database resource.

If you have additional datasets to add, click the Add button [+, To edit a dataset path, select
the dataset, then click the Edit button 2], To remove a dataset, select the dataset, then click
the delete button [2].

Spectrum Technology Platform 12.0 Geocoding Guide for United States
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9. If you have multiple datasets and want to reorder them, select a dataset and click the Up or
Down button to move the file in the dataset list.

Note: The order of the datasets sets the priority of the dataset to use when a match is
made to multiple same-level datasets; for example, a match made to 2 streets datasets.
In this case, the dataset listed higher will be used.

10. When you are done with your changes, click Save.
Geocoding Concepts

Geocoding is the process of determining the latitude/longitude coordinates of an address. There
are different ways that an address can be geocoded. In order of most accurate to least accurate,
these methods are:

Point Level Matching

Point-level matching locates the center of the actual building footprint or parcel. This is the most
accurate type of geocode and is used in industries such as internet mapping, insurance,
telecommunications, and utilities.

Centerline matching is used with point-level matching to tie a point-level geocode with its parent
street segment. This provides you with additional data about the parent street segment that is not
retrievable using only the point-level match. The output information also includes the bearing from
the point data geocode to the centerline match.

Expanded Centroids

In some cases, more than one point-level geocode is available for an address matched in Master

Location Data (MLD). For more information about the different types of point-level geocodes, see

the "aPnn" definitions in Address Location Codes on page 177. When more than one point-level
geocode is available from MLD data, only the highest quality geocode is returned with the matched
address data.

The Expanded Centroids feature is available with MLD and the presence of an optional database
us_cents.gsc. If an address match is found in MLD, and the optional database us_cents.gscis added
as a database resource, the optional us_cents.gsc is searched for additional geocodes for the
matched address. If additional geocodes are found for the matched address, these are returned.
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The returned location code for an Expanded Centroids match will have an "apPnn" value with a data
type of "MASTER LOCATION".

Street Matching

Street matching identifies the approximate location of an address on a street segment. In street
matching, the location is determined by calculating the approximate location of a house number
based on the range of numbers in the location's street. For example, if the address is on a street
segment with a range of addresses from 50 to 99, then it is assumed that the house number 75
would be in the middle of the street segment. This method assumes that the addresses are evenly
spaced along the street segment. As a result, it is not as exact as point matching since addresses
may not be evenly distributed along a street segment.

For example, the following diagram shows the results of street-level matching along a segment with
unevenly-spaced buildings. The first three buildings are fairly accurately geocoded because they
are evenly spaced. The fourth building, however, resides on a slightly larger parcel than the others
along this street. Since street-level matching assumes that the buildings are evenly spaced, the
result is that fourth, fifth, and sixth houses are not as precise as the first three. If you were to use
point-level geocoding, the results would be more accurate.

Centroid Matching

ZIP Code centroid matching is a center point of an area defined by either a ZIP Code or a ZIP + 4,
and is the least accurate type of geocode. A ZIP Centroid is the center of a ZIP Code; a ZIP + 4
centroid is the center of a ZIP + 4. Since a ZIP + 4 represents a smaller area than a ZIP Code, a
ZIP + 4 centroid is more accurate than a ZIP Code centroid.

The following diagram illustrates centroid matching. All six houses would have the same geocode
in this example because they all reside in the same ZIP + 4 code.
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Geocoding Match Strategies for Non-U.S. Locations

The Enterprise Geocoding Module offers a variety of options for controlling geocoding precision and
match rate. The following information describes different approaches for matching which you can
apply to any country geocoder except the U.S. geocoder (Geocode US Address), which has a
different set of options.

Maximizing the Match Rate

To generate the highest match rate possible, do not specify house number, street, and city/locality
in the Close match criteria on settings on the Matching tab for each country geocoder.

Another way to maximize the match rate is by setting the fallback level to Postal centroid on the
Geocoding tab. This means that the geocoder will fall back to the four-digit postcode centroid if a
close street level match cannot be made. While this scenario might yield false positives, it may be
the best matching solution when you have large databases to geocode.

You should evaluate if the percentage of false positives will affect your analysis. To reduce the
number of false positives without sacrificing hit rate, analyze the result codes after a geocoding
session and adjust your settings accordingly.

Maximizing Precision

If your analysis requires highly precise geocoded addresses, choose a strategy in which the geocoder
returns the maximum percentage of high precision geocodes and the lowest number of imprecise
matches (false positives). To do this, use the Close match criteria settings on the Matching tab

Spectrum Technology Platform 12.0 Geocoding Guide for United States
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to require close matches to match on all address elements. Also, set no fallback level (do not select
Postal centroid or Geographic centroid on the Geocoding tab.

This technique may produce a lower percentage match rate, but will provide the best precision.

Balancing Match Rate and Precision

You may want to use a balanced strategy between match rate and geographic precision. That is,
you may want to geocode as many records as possible automatically, but at the same time want to
minimize the number of weaker matches (false positives). For example, false positives can occur
when the geocoder:

« finds a street that sounds like the input street.
« finds the same street in another city (if postal code match is not required).
« finds the street but with a different house number (if house number is not required).

The following settings may achieve a good balance between match rate and precision:

» Close matches only—Select this option.
* Close match criteria—Select House number and Street only.
» Postal centroid—Do not select this fallback level.

Postal Concepts

The following sections contain information about postal concepts used by the Enterprise Geocoding
Module.

Note: This section and the topics of Locatable Address Conversion System, Delivery Point
Validation, and Early Warning System are relevant to USA geocoding only.

Dual Addresses

Geocode US Address can process input that contains two addresses for the same record on the
same address line. For example, Geocode US Address can process the following input address:

3138 HWY 371
PO BOX 120
PRESCOTT AR 71857

Geocode US Address does not recognize dual addresses where the two addresses are both street
addresses. For example, Geocode US Address does NOT recognize 135 Main St 4750 Walnut St
Ste 200. Geocode US Address does recognize dual addresses where the two addresses are the
same type of address but are not street addresses. For example, Geocode US Address does
recognize PO BOX 12 PO BOX 2000.

After Geocode US Address parses the dual address, it searches for a match. Geocode US Address
determines which address has preference for a match based on the processing mode. In CASS
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mode, Geocode US Address ignores the prefer PO Box and prefer street options, and attempts to
find a match based on the following order: PO Box, Street, Rural Route, and General Delivery. In
Relaxed mode, Geocode US Address recognizes the Address Preference (AddressPreference)
input option.

Note: Geocode US Address does not perform dual address processing in Exact and Close
mode. Geocode US Address does not perform dual address processing on multi-line
addresses.

Locatable Address Conversion System (LACS)

The USPS® Locatable Address Conversion System (LACS) corrects addresses that have changed
as a result of a rural route address converting to street-style address, a PO Box renumbering, or a
street-style address changing. The following are examples of LACS""™ conversions:

* Rural Route Converted to Street-Style Address: Old Address: RR 3 Box 45 New Address: 1292
North Ridgeland Drive

» Street Renamed and Renumbered: Old Address: 23 Main Street New Address: 45 West First
Avenue

* PO Box Renumbered: Old Address: PO Box 453 New Address: PO Box 10435

LACS"" is required for CASS processing.

Delivery Point Validation

Delivery Point Validation (DPV®) is a United States Postal Service® (USPS®) technology that validates
the accuracy of address information down to the individual mailing address. By using DPV® to
validate addresses, you can reduce undeliverable-as-addressed (UAA) mail, thereby reducing
postage costs and other business costs associated with inaccurate address information.

Note: DPV®is only available for U.S. addresses.

Without DPV®, the address validation process only verifies that an individual address is within a
range of valid addresses for the given street. For example, the USPS data indicates that the range
of addresses on Maple Lane is 500 to 1000. You attempt to validate an address of 610 Maple Ln.
Without DPV®, this address would appear to be valid because it is in the range of 500 to 1000.
However, in reality the address 610 Maple Ln does not exist: the house numbers in this section of
the street are 608, 609, 613, and 616. With DPV® processing, you would be alerted to the fact that
610 Maple Ln does not exist and you could take action to correct the address.

DPV® also provides unique address attributes to help produce more targeted mailing lists. For
example, DPV® can indicate if a location is vacant and can identify commercial mail receiving
agencies (CMRAs) and private mail boxes.

Although DPV® can validate the accuracy of an existing address, you cannot use DPV® to create
address lists. For example, you can validate that 123 Elm Street Apartment 6 exists, but you cannot
ask if there is an Apartment 7 at the same street address. To prevent the generation of address
lists, the DPV® database contains false positive records. False positive records are artificially
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manufactured addresses that reside in a false positive table. For each negative response that occurs
in a DPV® query, a query is made to the false positive table. A match to this table will stop DPV®
processing.

Early Warning System (EWS)

The Early Warning System (EWS) provides up-to-date address information for new and recently
changed addresses that have not yet been updated in the monthly USPS database. EWS prevents
address records from miscoding due to a delay in postal data reaching the USPS® databases.

The older the U.S. Postal Database, the higher potential you have for miscoding addresses. When
a valid address is miscoded because the address it matches to in the U.S. Postal Database is
inexact, it will result in a broken address.

EWS data consists of partial address information limited to the ZIP Code™, street name, predirectional,
postdirectional, and a suffix. For an address record to be EWS-eligible, it must be an address not
present on the most recent monthly production U.S. Postal Database.

The USPS® refreshes the EWS file on a weekly basis. You can download the EWS file from the
USPS® website at https://ribbs.usps.gov/cassmass/documents/tech_guides/.

Spectrum Technology Platform 12.0 Geocoding Guide for United States

17


https://ribbs.usps.gov/cassmass/documents/tech_guides/

2 - Geocode US
Address

Geocode US Address takes an address and returns latitude/longitude
coordinates. Geocode US Address also standardizes and validates
addresses using data from the U.S. Postal Service.

Geocode US Address can also geocode intersections. Instead of entering
a mailing address, you can enter and intersection such as "Pearl St. and
28th" and obtain the coordinates of the intersection.

Geocode US Address is part of the Enterprise Geocoding Module. For
more information about the Enterprise Geocoding Module, see Enterprise
Geocoding Module on page 5.
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Geocode US Address

Input

Geocode US Address takes an address as input. To obtain the best performance with Geocode US
Address and the most possible matches, your input address should be as complete as possible and
free of misspellings and incomplete information. Input addresses should be as close to USPS
standards as possible for the highest match rate. For information about USPS standards, see the
USPS website http://www.usps.com.

Input addresses should contain a street address line and a lastline, or a single line with both address
and lastline elements. This helps Geocode US Address accurately identify an area in which to search
for a match candidate, based on the city, state, and ZIP Code. However, matching can still be
performed in cases where only a city is input in the lastline rather than a full lastline containing the
city, state and ZIP Code elements. For more information, see City-only Lastline Matching on page
23.

Geocode US Address also accepts a street address line with individual city, state, and ZIP Code
lines instead of a last line. You should only use this type of input if you are confident that the input
address is free of misspellings and incomplete information.

If you are using Geocode US Address for address standardization, input addresses must have at
least a street name, and either a city and state or a ZIP Code to obtain a match. If you are using
Geocode US Address to obtain geocoding information, input addresses only need to contain a ZIP
+ 4 Code to receive geocoding information.

The following table provides information about the format and layout of Geocode US Address input.

Geocode US Address Input Data

Field Name Format Description

AddressLine1 String The first address line or a street intersection.

To specify a street intersection, use and, &, at, or @. For example,
PEARL & 28th. Geocode US Address does not match intersections
when processing in CASS mode.

You may enter an address range instead of an individual address
number. For example, 10-12 FRONT ST. For additional information,
see Address Range Matching on page 23.
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Field Name Format Description

AddressLine2 String The second address line or a street intersection.

To specify a street intersection, use and, &, at, or @. For example,
PEARL & 28th. Geocode US Address does not match intersections
when processing in CASS mode.

AddressLine3 String Third address line.

AddressLine4 String Fourth address line.

AddressLine5 String Fifth address line.

AddressLine6 String Sixth address line.

City String The name of the municipality, such as a city or town.

Note: If there is any data in the input fields AddressLine3,
AddressLine4, AddressLineb, or AddressLine6, Geocode US
Address will ignore data in the City input field.

FirmName String The name of a business. The geocoding process attempts to match the
input firm name to the recognized firm names in the USPS data for a
higher quality match. If the firm name is not in the USPS data, the firm
name is ignored when matching and is returned with the output.

LastLine String The last line of an address containing the city, state, and ZIP Code.

Latitude String Input latitude for matching using the Predictive Lastline feature. The
required input format is an integer value; for example, 40018301. Decimal
is not a valid input format.

For more information, see Predictive Lastline on page 24.

Longitude String Input longitude for matching using the Predictive Lastline feature. The
required input format is an integer value; for example: -105240976.
Decimal is not a valid input format.

For more information, see Predictive Lastline on page 24.
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Field Name Format Description

PostalCode String The 5-digit ZIP Code or the 9-digit ZIP + 4 code.

Note: If there is any data in the input fields AddressLine3,
AddressLine4, AddressLine5, or AddressLine6, Geocode US
Address will ignore data in the PostalCode input field.

StateProvince String The name or abbreviation of the state.

Note: If there is any data in the input fields AddressLine3,
AddressLine4, AddressLineb, or AddressLine6, Geocode US
Address will ignore data in the StateProvince input field.

How Geocode US Address Processes Addresses

Geocode US Address processes addresses in the following order:
1. Parses the address elements.

Geocode US Address parses input address data into single elements. Parsing occurs on data
in the order in which you load the data. Even if a valid address is missing an element, Geocode
US Address can find a match. Some elements, such as predirectionals, may not be critical
elements of some addresses. By comparing an address as input against all known addresses
in a search area, Geocode US Address can usually determine if any of these elements are
missing or incorrect.

2. Finds possible matches within the search area.

Geocode US Address uses the last line elements of an address to determine a search area.
You can specify if you want the search area based on a finance area or on an area defined by
the city, state, and ZIP Code. (A Finance Area is a collection of ZIP Codes within a contiguous
geographic region.) If the city and state are not in the ZIP Code, Geocode US Address performs
separate searches for the ZIP Code and city.

After Geocode US Address has determined the search area, it tries to match the elements from
the street address line to the records in the standardized data files and does the following:

» Checks input address ranges for missing or misplaced hyphens, and alpha-numeric ranges
for proper sequence.

» Searches for any misspellings and standard abbreviations. For example, the Geocode US
Address can recognize Mane for Main and KC for Kansas City.

» Searches for any alias matches to the USPS and Spatial data (TIGER and TomTom). For
example, Geocode US Address recognizes that in Boulder, CO Highway 36 is know as 28th
Street.
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» Searches for any USPS recognized firm names for additional match verification.

» Searches for street intersection matches. Matching to an intersection is extremely useful when
you are using address matching to obtain a geocode.

» Searches for addresses lines that contain a house number and unit number as the same
element. For example, Geocode US Address recognizes the input 4750-200 Walnut Street
and performs recombination to output 4750 WALNUT ST STE 200.

Note: The USPS does not consider intersections valid addresses for postal delivery.
Therefore, the Geocode US Address does not match intersections when processing in
CASS mode.

3. Scores each possible match against the parsed input.

Geocode US Address compares each element in the input address to the corresponding element
in the match candidates, and assigns a confidence level. Geocode US Address weighs the
confidence level for all of the elements within a match candidate, and assigns a final score to
the sum.

Note: Geocode US Address uses a penalty scoring system. If an element does not
exactly match an element in the match candidate, the Geocode US Address adds a
penalty to the score of the match candidate. Therefore, scores with lower numbers are
better matches.

4. Determines the match.

Geocode US Address prioritizes each match candidate based on the assigned confidence score
and returns as a match the candidate that has the lowest score.

The match mode you choose determines the range that Geocode US Address allows for a
match. Geocode US Address only returns a match if the score of the target address falls within
the range designated by the selected match mode.

In some cases, more than one match candidate may have the lowest score. In this instance,
Geocode US Address cannot determine on its own which record is correct, and returns a status
indicating multiple matches.

Note: If you have enabled Delivery Point Validation (DPV) processing, Geocode US
Address automatically attempts to resolve multiple matches using DPV.

Along with a standardized address, Geocode US Address also returns the following:

» Geocode—Longitude and latitude for the address

» Match code—Information about the match of the input address to the reference data
* Location code—Precision level of a geocode

» Parity—The side of the street on which the match resides.

Geocode US Address does not return parity when processing in relaxed mode. For more
information about Geocode US Address output, see Output on page 49.
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City-only Lastline Matching

City-only lastline matching permits address matching with only a city in the input lastline. The city
should be provided using either the AddressLinel (using single-line address input),
AddressLine?2, LastLine or City input fields.

With city-only lastline input, all of the states are searched in which the input city exists. Therefore,
there is the possibility of an increase in multimatches (return of E023 or EO30 Match Codes) when
matching with city-only input instead of city+state input.

Restrictions:

+ City-only lastlne input matching is not supported in CASS mode.
+ City-only lastline is not supported when matching to User Dictionaries.

* When matching using city-only lastline, the Matching option Prefer ZIP Code over city setting is
ignored.

* Itis strongly recommended to not use city-only lastline matching in Relaxed match mode to avoid
the return of false-positive matches.

Address Range Matching

Some business locations are identified by address ranges. For example, a shopping plaza could
be addressed as 10-12 Front St. This is how business mail is typically addressed to such a business
location. These address ranges can be geocoded to the interpolated mid-point of the range.

Address ranges are different from hyphenated (dashed) addresses that occur in some metropolitan
areas. For example, a hyphenated address in Queens County (New York City) could be 243-20 147
Ave. This represents a single residence (rather than an address range) and is geocoded as a single
address. If a hyphenated address returns as an exact match, Geocode US Address does not attempt
to obtain an address range match.

Address range matching is not available in Exact or CASS modes, since an address range is not
an actual, mailable USPS® address. The following fields are not returned by address range geocoding:

« ZIP + 4® (in multiple segment cases)
* Delivery point

» Check digit

* Carrier route

» Record type

* Multi-unit

Default flag

Address range matching works within the following guidelines:
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* There must be two numbers separated by a hyphen.
* The first number must be lower than the second number.

» Both numbers must be of the same parity (odd or even) unless the address range itself has mixed
odd and even addresses.

* Numbers can be on the same street segment or can be on two different segments. The segments
do not have to be contiguous.

* If both numbers are on the same street segment, the geocoded point is interpolated to the
approximate mid-point of the range.

* If the numbers are on two different segments, the geocoded point is based on the last valid house
number of the first segment. The ZIP Code and FIPS Code are based on the first segment.

* In all cases, odd/even parity is evaluated to place the point on the correct side of the street.

Predictive Lastline

Predictive lastline allows you to match an address when only an input street address and latitude/
longitude coordinates are provided, rather than the traditional street address with lastline input. For
example, an input of 4750 Walnut with latitude/longitude coordinates located in Boulder, will return
full address information.

Enabling Predictive Lastline

The following tables describes how to enable and set up the Predictive Lastline feature.

Directions

Select the Matching tab.

Check the Enable predictive
lastline option.

To run in Preview, click the
Preview tab and provide the
input street address in the
AddressLine1 textfield.
Enter the latitude and
longitude input integer values
in the corresponding
Latitude and Longitude
textfields. Click Run
Preview.

Additional feature information

* Predictive Lastline uses a search radius of 150 feet.
* Predictive Lastline is disabled by default.
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» When Predictive Lastline is not enabled, if a singleline address is provided, any input latitude and
longitude values are ignored and the input address is geocoded.

« If the input latitude/longitude coordinates fall near the borders of multiple cities, the Enterprise
Geocoding Module processes all cities and returns the results of the best match. If the results are
determined as equal, then a multi-match is returned.

* Predictive lastline does not require a license for reverse geocoding.
* This feature will work with any type of data set.

Options

Database Resource

For instructions on how to create a database resource, see Adding an Enterprise Geocoding
Module U.S. Database Resource on page 11.

Option Name Description

Database Select the database that contains the data to use in the search process.

Geocoding Options

Geocode US Address Geocoding Options
The following table lists the options that control how a location's coordinates are determined.

Note: As the EGM Module transitions its administrative tasks to a web-based Management
Console, labels for the options may use different wording than what you see in Enterprise
Designer. There is no difference in behavior.
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Description

Offset

Specifies the offset distance from the street segments, in feet. The range is 0
to 5280. Default = 50 feet.

The offset distance is used in street-level geocoding to prevent the geocode
from being in the middle of a street. It compensates for the fact that street-level
geocoding returns a latitude and longitude point in the center of the street where
the address is located. Since the building represented by an address is not on
the street itself, you do not want the geocode for an address to be a point on
the street. Instead, you want the geocode to represent the location of the
building which sits next to the street. For example, an offset of 40 feet means
that the geocode will represent a point 40 feet back from the center of the street.
The distance is calculated perpendicular to the portion of the street segment
for the address. Offset is also used to prevent addresses across the street from
each other from being given the same point. The diagram below shows an
offset point in relation to the original point.

Offset Poir&

[ )
_Original Point\ _ _ _ _ _

Street coordinates are accurate to 10,000ths of a degree and interpolated
points are accurate to the millionths of a degree.
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Description

Squeeze

Specifies the distance, in feet, to move the street segment end points toward
the middle of the segment. Squeeze is used in street-level matching. Use the
squeeze setting to prevent address points from residing in an intersection or
too close to the end of a street.

The range is 0 to 2147483647. Default = 50 feet.

The following diagram compares the end points of a street to squeezed end
points.

|~Squeezed Street Segment EndJ

Street Segment End

Squeezing the street segment endpoints affects street-level matching by
reducing the length of a street segment, thereby reducing the spacing between
address points along the segment. For example, if the length of a street segment
is 1,000 feet and there are 10 addresses along the segent, street-level matching
would result in each address being spaced 100 feet apart (1,000 + 10). If you
were to set a squeeze value of 100 feet, moving each street segment endpoint
100 feet torward the center of the street segment, the length of the street
segment would be reduced to 800 feet (reduced by 100 feet on each end).
Street-level matching would then result in addresses beging spaced 80 feet
apart (800 = 10).

Latitude and Longitude format

Specifies the format of the latitude/longitude returned by the geocoder.

Decimal The latitude/longitude is returned in decimal format. Default.
For example: 90.000000-180.000000

Integer The latitude/longitude is returned in integer format. For
example: 90000000-180000000
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Description

Return coordinates in

Determines the North American Datum to use when geocoding datum on the
input value. Datum is the mathematical model of the Earth used to calculate
the coordinates on any map, chart, or survey system.

NAD27  This datum does not include the Alaskan Islands or Hawaii.
Latitudes and longitudes that are surveyed in the NAD27 system
are valid only in reference to NAD27 and are not valid for maps
outside the U.S.

NAD83  This datum is earth-centered and defined with satellite and
terrestrial data. NAD83 is compatible with the World Geodetic
System 1984 (WGS84), which is the terrestrial reference frame
associated with the NAVSTAR Global Positioning System (GPS)
used extensively for navigation and surveying. Default.

Centroid preference

Determines the type of centroids returned by the geocoder. A centroid is the
center of an area. The centroid coordinates are the average of the sets of
coordinates that describe the area.

No Centroids Do not return centroids. If an address-level geocode
cannot be determined, do not attempt to determine a
centroid.

Return ZIP Code Return ZIP Code centroids only. If you select this
centroids option, address-level geocodes will not be returned.

Fallback centroids Attempt to determine a centroid when an address-level
geocode cannot be determined. The centroid options
are described below. Default.

Street centroid

Specifies whether to attempt to return a street centroid when an address-level
geocode cannot be determined. To determine a street centroid, the geocoder
searches the input ZIP Code or city for the closest match. If the geocoder is

able to locate the street, it returns a geocode along the matched street segment.

For example, if the input address is 5000 Walnut Street, Boulder 80301, and
there is no 5000 Walnut Street, the geocoder searches for the closest match
to that address within the ZIP Code 80301. If there were no input ZIP Code,
the geocoder would search for the closest match to the input address within
Boulder.

If the input address is Walnut Street, Boulder 80301, since there is no house
number, the geocoder searches for the street within the input ZIP Code. Default
= disabled.

Street centroid geocodes are indicated by value in the LocationCode output
field that begins with "C". For more information, see Street Centroid Location
Codes on page 185.

Note: This option is not available if you set Match mode to CASS.
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Description

ZIP Code centroid

Specifies whether to attempt to return a ZIP Code centroid when an
address-level geocode cannot be determined. Default = enabled.

ZIP Code centroid geocodes are indicated by value in the LocationCode output
field that begins with "Z". For more information, see ZIP + 4 Centroid Location
Codes on page 186.

Note: This option is not available if you set Match mode to CASS.

Geographic centroid

Specifies whether to attempt to return a city, county, or state centroid when an
address-level geocode cannot be determined. The geocoder returns the most
precise geographic centroid that it can based on the input. For example, if the
input contains a valid city and state, a city centroid would be returned. Default
= disabled.

Note: There are approximately 300 major cities that can be geocoded
to a city centroid level even if a valid state is not provided in the input.

Geographic centroid geocodes are indicated by value in the LocationCode
output field that begins with "G". For more information, see Geographic
Centroid Location Codes on page 192.

Note: This option is not available if you set Match mode to CASS.
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Description

Address Point interpolation

Specifies whether to perform address point interpolation when an exact match
for the address cannot be found in the geocoding database. Address point
interpolation is a patented process that results in a more accurate interpolated
point. It improves upon regular street segment interpolation by using point data
in the interpolation process, as opposed to using street segments alone. Default
= disabled.

Note: Address point interpolation is only available when using a
point-level geocoding database. It is not available when using point
addresses in an auxiliary file.

The following illustration shows how address point interpolation works. In the
example, the input house number is 71. The geocoding database contains
address points for 67 and 77. The street segment has a range of 11 to 501.
With address point interpolation, Geocode US Address performs the
interpolation for the input house number 71 using the points of 67 and 77.
Without address point interpolation, Geocode US Address performs the
interpolation with the street segment end points of 11 and 501, resulting in a
far less accurate result.

/ With address point interpolation

Without address % %J
point interpolalion/ (Input Address) @

——————— 77

Centerline offset

The offset distance, in feet, used to calculate the street centerline coordinates.
Default = 0 feet.

If you specify a value other than 0, Geocode US Address calculates the street
centerline coordinates by offsetting the centerline point by the distance you
specify in the direction of the parcel centroid.

Parcel\
Centroid
;\Centerline Ofﬂset

Centerline\'

In an interpolated match, the centerline offset cannot be greater than the
distance from the centerline to the interpolated address point. If you specify a
centerline offset distance that is greater than this distance, the offset will be
limited to the distance to the interpolated point. In effect, the centerline
coordinates would be the same as the coordinates for the interpolated point.
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Option Name Description

Determine Assessor's Parcel Number  Specifies whether to determine the address's APN (assessor's parcel number).
The APN is an ID number assigned to a property by the local property tax
authority. The APN is returned in the APN output field, which is part of the
Census output group. Default = disabled.

Note: This option requires that you have licensed and installed the
Cenrus Enhanced Points or Centrus Premium Points database. APN
data is not available for all addresses. See the coverage map included
with the points database.

Determine elevation Specifies whether to return the elevation of the address. Elevation is the
distance above or below sea level of a given location. The elevation is returned
in the Elevation output field, which is part of the Latitude/Longitude output
group. Default = disabled.

Note: This option requires that you have licensed and installed the
Centrus Premium Points database. Elevation data is not available for
all addresses. See the coverage map included with the points
database.

Determine street centerline coordinates Specifies whether to enable centerline matching in order to get street centerline
information. Default = disabled. To return centerline data in the output, you
must also select the Centerline checkbox on the Output Data page.

Note: Centerline matching requires that a point-level database is
installed.

Allow PBKey fallback When Allow PBKey fallback is enabled, if an address match is not made to
Master Location Data (MLD), but to a different dataset, the pbKey™ unique
identifier of the nearest MLD point located within the search distance is returned.
To distinguish when a fallback pbKey™ unique identifier is returned, the PBKey
return value contains a leading character of "X" rather than "P", for example:
X00001XSF1IF. Note, all of the other fields returned for the address match,
including the geocode and all associated data, reflect the match results for the
input address. The fallback pbKey™ unique identifier can then be used for the
lookup to the GeoEnrichment dataset(s), and the attribute data for the fallback
location is returned for the match.

Note: This option requires that you have licensed and installed the
Master Location Dataset.
For more information, see PBKey Fallback on page 32.

The search distance for the nearest MLD point is configurable using the
Maximum fallback distance field with an allowable search radius of 0-5280
feet and a default value of 150 feet.
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Option Name Description

Maximum fallback distance When the PBKey Fallback option is enabled, this field sets the distance to use
when searching for the nearest address record with an associated pbKey™
unique identifier. The allowable range is 0-5280 feet. Default = 150 feet.

Note: Supported only in forward geocoding.

PBKey Fallback

A pbKey" unique identifier is returned when a match is made to the Master Location Dataset (MLD).
This field is a persistent identifier for an address. The pbKey™ unique identifier serves as a lookup
key with Pitney Bowes GeoEnrichment datasets to add attribute data for an address. Depending
on the GeoEnrichment dataset(s) you install, the attribute data can include property ownership, real
estate, census, consumer expenditure, demographic, geographic, fire and flood protection, and/or
telecommunication and wireless systems information and more. Some of these datasets return point
location specific data, such as property ownership and real estate, whereas others provide
polygonal-based data, for example, fire and flood protection, which can identify flood plains, wildfire
or rating territories.

When using PBKey Fallback, if an address match is not made to Master Location Data, but a match
is made to a different dataset, the ppKey™ unique identifier of the nearest MLD point located within
the search distance is returned. To distinguish when a fallback pbKey™ unique identifier is returned,
the PBKey return value contains a leading character of "X" rather than "P", for example:
XO00001XSF1IF. Note, all of the other fields returned for the address match, including the geocode
and all associated data returns, reflect the match results for the input address. The fallback pbKey™
unique identifier can then be used for the lookup to the GeoEnrichment dataset(s), and the attribute
data for the fallback location is returned for the match.

The relevance and accuracy of the returned attribute data using a PBKey Fallback location is highly
dependent on the type of GeoEnrichment data, as well as the PBKey Fallback search distance.
PBKey Fallback is intended for use with GeoEnrichment datasets that have polygonal-based data,
rather than point-specific data. For example, the PBKey Fallback option may be suitable for
determining the FEMA flood zone for a given location using the Flood Risk Pro GeoEnrichment
dataset since it contains data that represents a polygonal region rather than a single coordinate.
However, it is important to note that the accuracy of the returned data would very much depend on
the size and nature of the individual polygonal features described in the GeoEnrichment data,
combined with the search distance used to locate the nearest Master Location Data point. The
search distance is configurable with an allowable search radius of 0-5280 feet and a default value
of 150 feet.

Note: This option requires that you have licensed and installed the Master Location Dataset.
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Returning ZIP Centroids with Master Location Data

ZIP Centroid returns are optionally available when matching to Master Location Data (MLD) in the
Geocode US Address stage. For addresses that don't have a high-quality location, this provides
access to the pbKeyTM unique identifier, which can be used to unlock additional information about
an address using GeoEnrichment data, as well as to realize operational processing efficiencies.
This allows us to ensure maximum address coverage and integrity in geocoding. The inclusion of
these addresses enables us to provide a higher match rate, lower false-positive match rate, and
access to the pbKeyTNI unique identifier for all known addresses in the US.

In order to return ZIP centroids, you must add these files as database resources:

» Master Location Data
* zipsmld.gsd - this is a new file that contains the ZIP centroids.

To enable returning ZIP centroids, follow this procedure:

1. Go to the directory listed below. The SpectrumDirectory refers to the directory where you have
installed the Spectrum™ Technology Platform server.

* On Windows: \ SpectrumDirectory\server\modules\geostan\
* On Unix/Linux: /SpectrumDirectory/server/modules/geostan/

2. Using a text editor, open the java.properties file.

3. Gotothe Return pbKey Zip Centroids property.

4. Setegm.us.return.pbkey.zip.centroids=true. By default, this property is disabled
(false).

5. Restart the Spectrum server.

6. Setthe centroid preference to enable ZIP centroid returns: On the Geocoding screen, set either:
Centroid preference = Return ZIP Code centroids, or Fallback centroids = ZIP Code
Centroid.

Matching Options

Geocode US Address Matching Options

Matching options are used to determine how address searches are performed. They let you set
match preferences, criteria and restrictions, and multiple match settings so that the matching can
be as strict or relaxed as you need.

Note: As the EGM Module transitions its administrative tasks to a web-based Management
Console, labels for the options may use different wording than what you see in Enterprise
Designer. There is no difference in behavior.
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Option Name Description

Address preference Determines which address to use when more than one address is present in
the address block.
Prefer P.O. Box Uses the P.O Box.
Prefer Second Line Uses the second line entered. Default. You

must select this value if you select CASS in
the Match mode field.

Prefer Street Address Uses the street address.

Firm name search Specifies whether to use firm name matching logic to enhance address
matching. Firm matching logic matches a business name in the input to
recognized business names. The input firm name does not need to be spelled
correctly to obtain a match. A soundex algorithm is used to match the firm
name. A suite or unit number is not required to make the match.

Note: This type of match is not available when processing in CASS
mode.

One of the following:

Always attempt Always attempt to match using firm name matching.
If firm name matching fails, attempt to match using
address matching.

Attempt if address  Use firm matching only if a match cannot be
line matching fails  determined using address matching.

Never attempt Do not use firm matching. Default. Note that the firm
name may be corrected even if you specify Never
attempt if a match can be found using the address
line data.
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Description

Perform building search

Specifies whether to attempt to obtain a street address when the input address
contains a building name with no suite or unit number. Default = enabled.

When this option is disabled, the geocoder is able to match to building names
only if there is a unit number in the input. For example, if the building search
option were disabled and you entered this input:

5001 Chrysler Bldg
New York, NY 10174

The street address would be returned:

405 Lexington Ave
RM 5001
New York, NY 10174-5002

With this option enabled, the geocoder is also able to obtain a street address
when only a building name with no unit number is provided. For example, if
you enable this option and provide this address:

Chrysler Bldg
New York, NY 10174

You will get the street address:

405 Lexington Ave
New York, NY 10174-00

Note: This type of match is not available when processing in CASS
mode.

Perform first letter search

Specifies whether to look for the correct first letter of a street name if the first
letter is missing or incorrect. If enabled, the geocoder searches through the
alphabet looking for the correct first letter to complete the street address.
Default = disabled.

Note: This option is not available if the match mode is set to exact.

This example includes an incorrect first letter:

Input: 4750 nalnut boulder co 80301
Output: 4750 Walnut St Boulder CO 80301-2532

This example excludes a first letter:

Input: 4750 alnut boulder co 80301
Output: 4750 Walnut St Boulder CO 80301-2532

This example includes an extra first letter:

Input: 4750 wwalnut boulder co 80301
Output: 4750 Walnut St Boulder CO 80301-2532
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Description

Enable predictive lastline

Specifies whether Geocode US Address should match using the street address
and input latitiude/longitude coordinates, rather than the traditional street
address with lastline input. Default = disabled.

For more information, see Predictive Lastline on page 24.

Perform Delivery Point Validation (DPV)

Specifies whether to process addresses using Delivery Point Validation (DPV).
DPV is a United States Postal Service (USPS) technology that validates the
accuracy of address information down to the physical delivery point. You must
have licensed the optional DPV processing option to use this feature. You
must also install the DPV database. Default = disabled.

If you use DPV, multiple matches are automatically resolved.

False-positive addresses, also known as seed records, are addresses the
USPS monitors to ensure users are not attempting to create a mailing list from
the DPV data. If the geocoder matches an address in your input data to a
false-positive address, you receive a message indicating you have encountered
a false-positive address. Processing continues to the end of your job, but DPV
processing is not available for this job and subsequent jobs until you have
reported the false-positive address encounter to technical support and have
received a new security key.

Perform LACS/Link conversion

Link

Specifies whether to process addresses using LACS™". Default = disabled.

If you use LACSLi”k, be sure to choose to choose Postal Data and

Qualifiers inthe Include data field so that the fields USLACS,
USLACS.ReturnCode, and LACSADDRESS are included in the output.

For more information, see Locatable Address Conversion System (LACS)
on page 16.
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Description

Prefer ZIP Code over city

Specifies whether to prefer candidates that match the input ZIP over candidates
that match to input city. Default = disabled.

Note: This option is not available when processing in CASS mode.

For example, consider this input address:

301 BRYANT ST
SAN FRANCISCO CA 94301

Without this option enabled, the best match would be the one that matches
the input city name:

301 BRYANT ST
SAN FRANCISCO CA 94107-4167

With this option enabled, the best match would be the one that matches the
input ZIP Code:

301 BRYANT ST
PALO ALTO CA 94301-1408

Search Area
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Search Area

These options set the search constraints to use when matching. These can
assist in finding a match when the input address contains limited or inaccurate
city or ZIP Code information. For more information, see Search Area on page

46.

Note: In CASS match mode, only the search area options described
in Default are available.

Default

Finance Area

City

Search
Radius
Search
Radius - limit
to state

The impact of the Default option depends on the match
mode you're using for matching.

When Default is enabled and you're matching using either
CASS or Relaxed match mode, the search area is
determined based on the Centroid preference setting in
Geocoding:

+ If Return ZIP Code centroids is enabled, the City search
area is used.

+ If either No Centroids or Fallback centroids (the latter
being the default setting) is enabled, the Finance Area
search area is used.

When Default is enabled and you're matching using any
other match mode - Custom, Exact, Close or Interactive -
the Finance Area search area is used.

Searches the entire Finance Area for possible streets.

Note: This option has no effect when performing
a ZIP centroid match or a geographic geocode.
Searches the specified city.

Enables the setting of the search radius distance to use
when matching. See Search Radius Distance below.

Limits the search to the state, within the search radius
distance. The default search radius is 25 miles.

Search Radius Distance

When the Search Radius option is selected, this field allows you to enter the
search radius distance to use when matching. Valid values = 0-99 (miles).
Default = 25 miles.

Note: Ignored in CASS match mode.

Multi-matches/Candidates
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Option Name Description

Return Matches Select this option to return the list of possible matches when there is more
than one possible match for the input address and a single best match cannot
be identified.
Reject multi-matches Do not return the ambiguous matches.
Allow multi-matches Return the addresses that are possible

matches for the input address. Default.
Return candidates Select this option to return candidate addresses whenever the match attempt

produces candidates. If you enable this option, the geocoder will return
candidates both when the input address matches to a single address and
when the input address matches multiple addresses.

This option differs from Return Matches - Allow multi-matches in that the
Return Matches - Allow multi-matches option does not return candidates
if the input address matches to a single address.

Best matches only If you specify Return candidates you can choose to
return just those candidates that are considered to be
best matches.

Note: A best match does not necessarily indicate a high-quality
match. You should always check the values in the output fields
MatchCode and LocationCode to determine the quality of the match.

Match Modes
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Match mode
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Option Name Description

Determines the leniency used to find a match. One of the following:

Custom Allows you to select the specific criteria to use when matching
the input address to an address in the postal database.

Exact Requires a very tight match. This is a restrictive mode that
generates the fewest number of match candidates to search,
which decreases the time to obtain a match. When using this
mode, ensure that your input address list is very clean; free of
misspellings and incomplete addresses.

Close Requires a moderately confident match. Generates a moderate
number of match candidates.

Relaxed This is the loosest match mode and generates the most match
candidates, which increases the processing time and results in
more multiple matches. Use this mode if your address list may
contain misspellings and incomplete addresses. This mode does
not respect the street parity for an address match. Default.

Interactive Available in single-line address matching only. This mode is
designed to better handle the specific matching challenges
presented by interactive matching. Interactive mode permits for
more flexible matching patterns and may, in some cases, return
additional possible matches than relaxed match mode. This mode
recognizes and parses two unit numbers on the same address
line, for example a building and unit number. This mode does
not respect the range parity when making an address match.

Capabilities and restrictions:

* Interactive match mode allows users to break the cardinal rule:
If the user enters 123 S Main and there is only 123 N Main, a
match is made and a match code is returned that reflects the
modified directional.

* Interactive match mode handles cases where users transpose
pre-directionals with post-directionals without penalty.

+ Interactive match mode ignores the 'Prefer ZIP Code over city'
setting. When the city and ZIP Code don't match correctly, the
best geocoding result will be returned based on an analysis of
all the input address elements.

* When operating in interactive mode, in cases where a point
address or interpolated street address result cannot be
determined, ZIP-9 or ZIP-7 centroid(s) may be returned.

CASS Imposes additional rules to ensure compliance with the USPS
regulations for CASS. The purpose of this mode is to create a
list of mailable addresses. This mode generates a large number
of match candidates. This mode deviates from the other modes
in its processing. This mode does not perform intersection,
building name, or spatial alias (TIGER and TomTom street name
alias) matches. It does not match to candidates from data sources
that do not have USPS equivalent records. This mode recognizes
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Option Name Description
and parses two unit numbers on the same address line, for
example a building and unit number.

Match Code

Return extended match code

Specifies whether to return the Extended Match Code. Default = disabled. For
more information, see Extended Match Codes on page 44.

Custom Match Criteria

All input Specifies whether candidates must match all non-blank input fields. For
example, if an input address contains a city and postal code, then candidates
for this address must match the city and postal code. Default = disabled.

Street Specifies whether candidates must match the street name. Default = disabled.

State Specifies whether candidates must match the state. Default = disabled.
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Option Name Description

House Number Specifies whether candidates must match the house number. If the input house
number is not within a range from the street, Geocode US Address selects
the nearest range on the street which has the same parity (even or odd house
number) as the input address number. Geocode US Address returns one or
more of the closest matches inside this range that preserves street parity. This
requires Geocode US Address to change the house number. The new house
number is equal to one of the range's endpoints, possibly plus or minus one
to preserve street parity. Default = enabled.

Note: Even when this option is disabled and an inexact match on
the house number is found, Geocode US Address still returns an
error code.

When this option is disabled and no exact matching house number is found,
a match code of either E029 (no matching range, single street segment found),
or E030 (no matching range, multiple street segment) is returned.

Geocode US Address does not change the house number on the output
address. In order to access the inexact address number candidates, you must
enable the Keep multiple matches option. If there are inexact house number
candidates returned, the corresponding match codes begin with the letter 'H'
indicating that the house number was not matched.

Additionally, even when one or more exact candidates are found, inexact
matches to the house number are still on the list of possible candidates, and
these can be differentiated from the others by their Hxx match codes. For
more information about match codes, see Match Codes on page 169.

City Specifies whether candidates must match the city. If you do not require exact
matches on city, the geocoder searches on the street address matched to the
particular postal code, and considers other cities that do not match the name,
but do match the postal code. Default = disabled.

Postal code Specifies whether candidates must match the postal code. If you do not require
exact match on postal codes, the geocoder searches a wider area for a match.
While this results in slower performance, the match rate is higher because
the request does not need to match exactly when it compares match
candidates. Default = disabled.

Difference Between Match Criteria for U.S. and Non-U.S. Geocoding

The "must match criteria" used in the custom match mode of Geocode US Address work differently
than the "close match criteria" in non-U.S. geocoders. For Geocode US Address, the custom match
criteria specify which address elements must match the reference database in order for the match
to be returned as a candidate. All candidates returned by Geocode US Address will match the

elements you specify as long as those elements are available in the reference database. However,
in non-U.S. geocoders, the "close match" criteria are used to determine which candidates are close
matches and which are non-close matches. Non U.S. geocoders can return both close candidates
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and non-close candidates, depending on whether you enable the Close matches only option. In
summary, the "must match" criteria used by Geocode US Address automatically limit the candidates
returned, whereas the "close match criteria" used by non-U.S. geocoders do not limit the candidates
returned.

Extended Match Codes

The Extended Match Codes option enables the return of additional information about any changes
in the house number, unit number and unit type fields. In addition, it can indicate whether there was
address information that was ignored. The Extended Match Code is only returned for address-level
matches (match codes that begin with A, G, H, J, Q, R, S, T or U), in which case a 3rd hex digit is
appended to the match code (see Match Codes on page 169).

Note: A typical match code contains up to 4 characters: a beginning alpha character followed
by 2 or 3 hex digits. The third hex digit is only populated for intersection matches or as part
of the Extended Match Code.

For information about the 3rd hex digit values for:

* Intersection matches, see Definitions for 1st-3rd hex digit match code values on page
171

» Extended Match Codes, see Definitions for Extended Match Code (3rd hex digit values)
on page 172

"Address information ignored" is specified when any of these conditions apply:

* The output address has content in the AdditionalInputData field.
* The output address has a second address line (AddressLine?2).

* The input address is a dual address (two complete addresses in the input address). For example,
"4750 Walnut St. P.O Box 50".

» The input last line has extra information that is not a city, state or ZIP Code, and is ignored. For
example, "Boulder, CO 80301 USA", where "USA" is ignored when matching.

The table below provides descriptions of the Extended Match Code 3rd hex digit return values.

Input Addressline Output Addressline Extended Description

Code
4750 WALNUT ST STE 4750 WALNUT ST STE 0 Matched on all address information on line, including
200 200 Unit Number and Unit Type if included.
4750 WALNUT ST C/O 4750 WALNUT ST 1 Matched on Unit Number and Unit Type if included.
JOE SMITH Extra information on address line ignored. Extra

information not considered for matching moved to
AddressLine2 or AdditionalInputData field.
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Extended Description

Code

4750 WALNUT ST UNIT 4750 WALNUT ST STE 2 Matched on Unit Number. Unit Type changed.

200 200

4750 WALNUT ST UNIT 4750 WALNUT ST STE 3 Matched on Unit Number. Unit Type changed. Extra

200 C/O JOE SMITH 200 information on address line ignored. Extra information
not considered for matching moved to
AddressLine2 or AdditionalInputData field.

4750 WALNUT ST STE 4750 WALNUT ST STE 4 Unit Number changed or ignored.

2-00 200

4750 WALNUT ST STE 4750 WALNUT ST STE 5 Unit Number changed or ignored. Extra information

2-00 C/O JOE SMITH 200 on address line ignored. Extra information not
considered for matching moved to AddressLine2
or AdditionalInputData field.

4750 WALNUT ST STE 4750 WALNUT ST STE 6 Unit Number changed or ignored. Unit Type changed

400 400 or ignored. In this example, Suite 400 is not valid for
the input address, but the address match is not
prevented because of an invalid unit number.

4750 WALNUT ST UNIT 4750 WALNUT ST STE 7 Unit Number changed or ignored. Unit Type changed

2-00 C/O JOE SMITH 200 or ignored. Extra information on address line ignored.
Extra information not considered for matching moved
to AddressLine2 or AdditionalInputData field.

47-50 WALNUT ST STE 4750 WALNUT ST STE 8 Matched on Unit Number and Unit Type if included.

200 200 House number changed or ignored.

47-50 WALNUT ST STE 4750 WALNUT ST STE 9 Matched on Unit Number and Unit Type if included.

200 C/O JOE SMITH 200 House number changed or ignored. Extra information
not considered for matching moved to
AddressLine2 or AdditionalInputData field.

47-50 WALNUT ST UNIT 4750 WALNUT ST STE A Matched on Unit Number. Unit Type changed. House

200 200 Number changed or ignored.

47-50 WALNUT ST UNIT 4750 WALNUT ST STE B Matched on Unit Number. Unit Type changed. House

200 C/O JOE SMITH 200 Number changed or ignored. Extra information on

address line ignored. Extra information not considered
for matching moved to AddressLine?2 or
AdditionalInputData field.
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Input Addressline Output Addressline Extended Description

Code
47-50 WALNUT ST STE 4750 WALNUT ST STE C House Number changed or ignored. Unit Number
20-0 200 changed or ignored.
47-50 WALNUT ST STE 4750 WALNUT ST STE D House Number changed or ignored. Unit Number
20-0 C/O JOE SMITH 200 changed or ignored. Extra information on address
line ignored. Extra information not considered for
matching moved to AddressLine?2 or
AdditionalInputData field.
47-50 WALNUT ST UNIT 4750 WALNUT ST STE E House Number changed or ignored. Unit Number
20-0 200 changed or ignored. Unit Type changed or ignored.
47-50 WALNUT ST UNIT 4750 WALNUT ST STE F House Number changed or ignored. Unit Number

2-00 C/O JOE SMITH 200

changed or ignored. Unit Type changed or ignored.
Extra information on address line ignored. Extra
information not considered for matching moved to
AddressLine2 or AdditionalInputData field.

Search Area

The search area options set the search constraints to use when matching, such as to a city, finance
area, or within a specified search radius distance that can be limited to the input state. The search
area options can assist in finding a match when the input address contains limited or inaccurate city

or ZIP Code information.

The following example illustrates the different match results for an input address that contains an
incorrect ZIP Code when setting the Search Area to City, then to Finance Area.

Input Address Match with Search Area setto Match with Search Area set to
City Finance Area

100 Main St 100 MAIN ST 100 MAIN ST

East Aurora, NY 14166 EAST AURORA NY 14052-1633 DUNKIRK NY 14048-1844

Input address has an incorrect ZIP
Code.

Match is made to East Aurora 14052  Same finance area as the input ZIP
as there is no candidate in the 14166 Code 14166.
input ZIP Code.
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Output Options

Geocode US Address Output Data Options

The following table shows the Geocode US Address options that control which data Geocode US
Address returns in the output.

Note: As the EGM Module transitions its administrative tasks to a web-based Management
Console, labels for the options may use different wording than what you see in Enterprise
Designer. There is no difference in behavior.

Option Name Description

Include data Specifies optional data to include in the output. Note that Geocode US Address always
returns the default data listed in Default Output on page 59. The data you select here is
returned with the default output data.

* Auxiliary

* Block Address

+ Census

» Centerline Projection
- DPV

» Geo Confidence

+ Latitude/Longitude
* Parsed Elements
» Postal Data

* Qualifiers

* Range

+ Segment

For a description of the fields in each output group, see Output on page 49.

If you do not want all of the fields in a record type returned, do not use Include data;
instead, use Extra output fields to specify the desired individual output fields.

Include extra fields Specifies the individual output fields you want returned. List fields with a pipe (| ) between
each field. You can use this option instead of the Include data option to limit the output
to those fields that are important to your data needs.

By default, these are the address fields returned:
AddressLinel |LastLine|Longitude | Latitude |MatchCode | LocationCode

For a list of all the fields included in each data field, see Output on page 49.
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Geocode US Address Output Format Options

The following table lists the Geocode US Address options that control the format of the output.

Note: As the EGM Module transitions its administrative tasks to a web-based Management

Console, labels for the options may use different wording than what you see in Enterprise
Designer. There is no difference in behavior.

Option Name

Description

Casing

Specifies the casing of the output data. One of the following:

Mixed Returns the output in mixed case. Default. For example:

123 Main St
Mytown FL 12345

Upper Returns the output in upper case. For example:

123 MAIN ST
MYTOWN FL 12345

Output formatted on fail

Specifies whether to normalize addresses that fail to match, and addresses
that are unchanged. Normalization formats an address to the USPS guidelines
without validating the address. Default = enabled.

Output postal code separator

Specifies whether to include the dash in full postal code output. Default =
enabled.

Return descriptions in output

Specifies whether to provide an additional description field as output. These
fields provide the text equivalent to a field represented by a code. For example,
LocationCode returns a code that indicates the accuracy (quality) of the
assigned geocode. LocationCode.Description provides the description for the
code returned. Default = disabled.

Preview

Preview is an interactive tool that allows you to input one or more address records and receive
immediate results from Geocode US Address.

1. Under Input Record 1, enter your address information in the appropriate fields.
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For definitions of the input record fields, refer to Input on page 19.

2. To add additional input records, click the Add button +] To import records, click the Import
button[*]. The input file can consist of input fields delimited by a comma, period, pipe, semicolon,
space or tab. To delete all input records, click the Delete button (=],

3. Click Run Preview.
The results for each input record are displayed. For the definitions of the output fields, see
Output on page 49.

Output

Geocode US Address always returns a default set of output fields that contain the latitude/longitude,
standardized address, and result indicators. For information about these fields, see Default Output
on page 59. You can also choose to include optional categories of output data.

Auxiliary

Auxiliary data output fields contain information about the an auxiliary file match. For more information
about using an auxiliary file, see Auxiliary File Overview on page 160. Geocode US Address only
returns values when matching against an auxiliary file. To include auxiliary data fields in the output,
click the Output tab, then under Include data, select the Auxiliary checkbox.

Field Name Max. Field Description
Length with
null
terminator
AuxiliaryData 301 The user data field in an auxiliary file match.

Note: Geocode US Address does not process this information.
It simply includes the user data contained in the auxiliary file.

MCDCode 6 The Minor Civil Division (MCD) code. A Minor Civil Division is a
subdivision of a county, such as a township. There are Minor Civil
Divisions in 28 states, the District of Columbia, Puerto Rico, and Island
Areas. Minor Civil Divisions are defined by U.S. Census Bureau.
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Field Name Max. Field Description
Length with
null
terminator
MCDName 41 The Minor Civil Division (MCD) name. A Minor Civil Division is a

subdivision of a county, such as a township. There are Minor Civil
Divisions in 28 states, the District of Columbia, Puerto Rico, and Island
Areas. Minor Civil Divisions are defined by U.S. Census Bureau.

Block Address

The BlockLine<1-6> output fields are populated with the input AddressLine<1-6> fields when a
match is not made and Block Address output data is enabled.

To include block data in the output, click the Output tab, then under Include data, select the Block
Address checkbox.

If there are any empty lines in the input fields AddressLine1 through AddressLine6, Geocode US
Address moves the output lines to the first empty BlockLine output field, eliminating the blank lines.

Field Name Max. Field Description
Length with
null
terminator
BlockLine<1-6> 104 When a match is not made, the BlockLine<1-6> output fields are

populated with the input AddressLine<1-6> fields. Each BlockLine output
field has a maximum field length with null terminator of 104.

Census

Census output fields contain U.S. Census information about the address. To include census data
in the output, click the Output tab, then under Include data, select the Census checkbox .

Note: The following Census output fields - CBSADivisionName, CBSAName, CSAName and
USCountyName - are only returned when you enable the Return descriptions in output
option located under Output Format.
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Description

APN

46

The assessor's parcel number of the property. The assessor's parcel
number is an ID number assigned to a property by the local property
tax authority.

BlockSuffix

The block suffix for the Census block in which the address is located.

A block suffix is a single character assigned to subsections of U.S.
Census blocks that are split by a higher-level boundary, such as a
municipal boundary. A block suffix is either "A" or "B". For information
about U.S. Census block suffixes, see the Geographic Areas Reference
Manual, available at the U.S. Census Bureau website:

www.census.gov/geo/www/garm.html

Block suffixes are only available if you are using Centrus Enhanced
data.

CBSACode

The code for the Core Based Statistical Area (CBSA) in which the
address is located.

A CBSA is a collective term that refers to both metropolitan and
micropolitan areas. A metropolitan area has a population of more than
50,000, and a micropolitan area has a population between 10,000 and
49,999. For more information, see Metropolitan and Micropolitan
Statistical Areas section of the U.S. Census Bureau website:

www.census.gov/population/www/metroareas/metroarea.html

CBSADivisionCode

The code of the Core Based Statistical Area (CBSA) division in which
the address is located.

A CBSA division is a metropolitan statistical area with a population of
at least 2.5 million that has been subdivided to form smaller groupings
of counties referred to as "metropolitan divisions." For more information,
see Metropolitan and Micropolitan Statistical Areas section of the U.S.
Census Bureau website:

www.census.gov/population/www/metroareas/metroarea.html
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Length with
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Description

CBSADivisionName

128

The name of the Core Based Statistical Area (CBSA) division in which
the address is located.

A CBSA division is a metropolitan statistical area with a population of
at least 2.5 million that has been subdivided to form smaller groupings
of counties referred to as "metropolitan divisions." For more information,
see Metropolitan and Micropolitan Statistical Areas section of the U.S.
Census Bureau website:

www.census.gov/population/www/metroareas/metroarea.html

Note: The CBSA division name is only returned if you enable
the Return descriptions in output option under Output
Format.

CBSAMetro

Indicates whether the core based statistical area (CBSA) in which the
address is located is a metropolitan area or a micropolitan area. One of
the following:

Y Yes, the address is located in a metropolitan statistical area.
Metropolitan areas have a population greater than 50,000.

N No, the address is not located in a metropolitan area. It is
located in a micropolitan area. Micropolitan areas have a
population between 10,000 and 49,999.

null There is no data available to determine whether the address
is in @ metropolitan or micropolitan area.

A CBSA is a collective term that refers to both metropolitan and
micropolitan areas. A metropolitan area has a population of more than
50,000, and a micropolitan area has a population between 10,000 and
49,999. For more information, see Metropolitan and Micropolitan
Statistical Areas section of the U.S. Census Bureau website:

www.census.gov/population/www/metroareas/metroarea.html
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Field Name Max. Field Description
Length with
null
terminator
CBSAName 128 The name of the core based statistical area (CBSA) in which the address
is located.
A CBSA is a collective term that refers to both metropolitan and
micropolitan areas. A metropolitan area has a population of more than
50,000, and a micropolitan area has a population between 10,000 and
49,999. For more information, see Metropolitan and Micropolitan
Statistical Areas section of the U.S. Census Bureau website:
www.census.gov/population/www/metroareas/metroarea.html
Note: The CBSA name is only returned if you enable the
Return descriptions in output option under Output Format.
CensusBlockID 16 The 15-digit identification number of the census block in which the

address is located. Census blocks are the smallest geographic area for
which the Bureau of the Census collects and tabulates decennial census
data. Census blocks are formed by streets, roads, railroads, streams
and other bodies of water, other visible physical and cultural features,
and the legal boundaries shown on Census Bureau maps. For more
information about U.S. Census blocks, see the Geographic Areas
Reference Manual, available at the U.S. Census Bureau website:

www.census.gov/geo/www/garm.html

The Census block ID is in the format:

sscccttttttgbbb
Where:

ss The two-digit state FIPS code.

ccc The three-digit county FIPS code.

tttttt The six-digit Census tract FIPS code.

g The single-digit block group FIPS code.
bbb The block FIPS code.

Note: The value in the CensusBlockID field does not contain
a period for the Census tract FIPS code. This may deviate from
the industry standard.
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Field Name Max. Field Description
Length with
null
terminator
CensusTract 7 The six-digit ID of the Census tract in which the address is located.

Census tracts are small, relatively permanent geographic entities within
counties (or the statistical equivalents of counties). Generally, census
tracts have between 2,500 and 8,000 residents and boundaries that
follow visible features. For more information about U.S. Census tracts,
see the Geographic Areas Reference Manual, available at the U.S.
Census Bureau website:

www.census.gov/geo/www/garm.html

CSACode 4 Denotes the code for a geographic entity that consists of 2 or more
adjacent CBSAs with employment interchange measures of at least 15.

CSAName 128 The name of the combined statistical area (CSA) in which the address
is located.

A CSA is a combination of two or more adjacent Core Based Statistical
Areas (CBSAs) with a high employment interchange measure. The
employment interchange measure is the sum of the percentage of
employed residents of the smaller entity who work in the larger entity
and the percentage of the employment in the smaller entity that is
accounted for by workers who reside in the larger entity. Pairs of CBSAs
with employment interchange measures of at least 25% combine
automatically. Pairs of CBSAs with employment interchange measures
of at least 15%, but less than 25%, may combine if local opinion in both
areas favors combination.

Note: The CSA name is only returned if you enable the Return
descriptions in output option under Output Format.

USCountyName 128 The name of the county or parish in which the address is located.

Note: The county/parish name is only returned if you enable
the Return descriptions in output option under Output

Format.
USFIPSCountyNumber 4 The three-digit FIPS county code of the county in which the address is
located.
USFIPSStateCode 3 The two-digit FIPS state code of the state in which the address is located.
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Field Na