Notes on Address Quality Measures
1. Definitions supplied by the standards for spatial metadata
a. ISO 19115:2003
b. Content Standard for Digital Geospatial Metadata (CSDGM)
c. These standards have quality reporting requirements that provide guidance for the various aspects of quality control and for classifying the various Data Quality measures. These elements are
i. Attribute Accuracy
ii. Completeness
iii. Lineage
iv. Logical Consistency
v. Positional Accuracy
vi. Temporal Accuracy
2. The above standards have reporting requirements that identify elements for the various elements of quality control.
3. Normal to carry inconsistencies, called anomalies, in a data set indefinitely due not applying its Address Reference System (ARS) or changes in the ARS.
4. Address Anomaly Status attribute provides a way of documenting and accounting for anomalies
a. Assigned after an inconsistent address is researched
b. Allow records documented as anomalies to be excluded from quality testing
5. Quality Control Tests:	
a. Compare Address data to domains and specifications tailored for local use
b. Identify anomalies
c. Provide data quality information as described in ISO 19115. This includes
i. Scope: the elements, attributes or classifications to be tested
ii. Measure: a description of what the test measures
iii. Procedure: a description of the test
iv. Script or function: an example of the test in ISO/IEC 9075-1:2008 SQL code
d. Parameters for calculating anomalies as a percentage of the data set
e. Excludes known anomalies
6. Perc Conforming function measures the results of the test for anomalies and describes the percentage of data elements that conform by subtracting the number of anomalies from the total number of records before calculating the percentage
7. Measures used to test data conformance depend on domain, as listed in Section 5 (Attribute and Entity) of the CSDGM.
8. Preparing for a local quality control program consists of  assembling information about local addresses including
a. Tabular domains of values for street name components
b. Spatial Domains: Jurisdiction boundaries, address reference scheme boundaries and components
c. Address reference schemes: geometry and rules
9. Quality control measures may require developing several suites of quality measures to support each part of the address process.
10. The quality measures rely on the following views, tables and pseudocode descriptions:
a. View:  A stored query accessible as a virtual table in a relational database composed of the result set of query and reduce functions.
b. Table: A set of data elements that is organized using vertical columns and horizontal rows.
c. AddressPtCollection: A view comprising elements and elements for thoroughfare addresses, including point geometry
d. StCenterlineCollection: A view of street centerline segments, including Two Number Address Range or Four Number Address Range attributes and line geometry
e. Pseudocode data: A measurement that describes the data more generally. It is a high level description of the measurement.
f. Elevation Polygon Collection: A table describing a set of polygons built from contours of elevation. This is used in the Address Elevation Measure
g. StreetsNodes: A table that lists the startpoints and endpoints of street segments, with associated street name information. It has a foreign key relationship with the nodes table
h. Nodes: A table that lists unique point locations founds in the StreetsNodes table like intersection and endpoints.
11.  Address Completeness Measure: 
a. Compares the number of addressable objects with the address information recorded. 
b. More than one address may be assigned to an addressable object.
c. Requires geometry describing addressable object attributed with the Address ID field of the AddressPtCollection view and polygons describing Address Reference System extent.
d. Used for the Numbered Thoroughfare Class
e. Report: Completeness 
12.  Address Left Right Measure: 
a. Checks stored values describing left and right against those found by geometry
b. Central to confirming the conformance of the address segment to the local ARS.
c. Measure is constructed with overlapping ranges where an address is found precisely aligned with the road centerline.
i. Causes two  records to be generated
1. A record describing the point on the left side
2. A record describing the point on the right side
ii. Use the record the conforms to the ARS and eliminate the other
d. Prerequisite to the Left Right Odd Even Parity Measure
e. Side is determined by the Address Range Directionality of the centerline geometry. These values can be determined by the Address Range Directionality Measure.
f. Requires street centerline and address point locations with an Address Transportation Feature ID
g. Fishbones and Address Directionality may need to be created before this measure can be used.
h. The query to assemble left-right information contains a number of functions proprietary to PostGIS and PostgreSQL
i. These are functions that:
1. Determine the closest point to a given linestring to a given point
2. Create a point  at a specified location along a linestring
3. Construct geometry
4. Generate a series of values
ii. PostGIS: an open source software program that adds support for objects in the PostgreSQL relational database.
iii. PostgreSQL: An object relational database management system available for  many platforms including Linux and Windows. 
iv. PostgreSQL  is a relational database management system with an object oriented model in which objects, classes and inheritance are directly supported in database schemas and in query language.
1. Class: code that defines the characteristics of an object
2. Objects: a self contained unit that combines code, like functions and subroutines, and data.
3. Inheritance:  The ability to create a new class based on an existing class. 
4. Database schemas: A formal language description of a database system. It describes how a database will be divided into database tables.
5. Query language: computer languages to make queries, or ask questions of, databases.
v. Relational databases have the following characteristic properties
1. Complex data: data creation based on preliminary schema definition via the user-defined type.
2. [bookmark: _GoBack]Type inheritance:  the ability of structured types to reuse all of its attributes and contain additional attributes specific to the subtype.
3. Object behavior. The ability of program objects to be storable and transportable for database processing.   
i. Used for the Numbered Thoroughfare Class
j. Report: Logical Consistency
13. Address Range Directionality Measure: 
a. Derives Address Range Directionality Values
b. Allows updates to and/or checks of values stored in the database
c. Requires the thoroughfare to which the address is related be specifically identified
d. Thoroughfare to which the address is related be specifically identified is stored in Related Transportation Feature ID field in the AddressPtCollection view.
e. Address Side of Street information is also required
f. Geometry chosen determines the effectiveness of this test
i. Urban areas: distance from a building to a street is short and spatial relationships simple
ii. Rural areas: Long driveways cause the relative positions of addresses to be misrepresented and the directionality of the related street centerlines confused. Instead, use points describing access to the street to represent the address.
g. Requires the StCenterlineCollection view, AddressPtCollection view and fishbones generated by the Address Number Fishbones measure.
h. Report: Logical Consistency
14.  Address Number Fishbones Measure:
a. Checks spatial sequence of Address Number locations by generating lines between addressed locations and the corresponding locations along the matching Overlapping Ranges Measure.
b. The pattern created by these lines frequently resembles a fishbone
c. Most often used where Two Number Address Range or Four Number Address Range values are present and trusted.
d. For occasions when the Two Number Address Range or Four Number Address Range values are suspect or are not present, as in the Numbered Thoroughfare Address class, geocoded points may be generated along the closest street centerline with a matching Complete Street Name value that is directly opposite the address. 
e. For the Unnumbered Thoroughfare Class, this measure is run without reference to address ranges or address number by simply drawing fishbones to the closest point on the street.
f. Allows the ranges themselves to be checked against an inventory of the address numbers actually located along the segment.
g. Can be used to fill the Related Transportation Feature ID field in the AddressPtCollection view.
h. Fishbones are required before Address Range Directionality is calculated.
i. Requires the AddressPtCollection view and a set of geocoded points along the street centerline, called GeocodedPtZeroOffset in the query
j. Used only for the Thoroughfare Address Classes. The only Thoroughfare Address Class that it is not used for is the Intersection Address Class.
k. Used for the Numbered Thoroughfare Class, Two Number Address Range Address Class, Four Number Address Range  Class and the Unnumbered Thoroughfare Class
l. Report: Logical Consistency
15. Address Number Range Completeness Measure:
a. Checks for a low and high value in each Two Number Address Range or Four Number Address Range pair
b. Assumes that you checking ranges are for which ranges should be complete in order to conform to the ARS
c. Requires no spatial data. It does reference the StCenterlineCollection view, but does not use its geometry.
d. Used for the Two Number Address Range Class and the Four Number Address Range Class
e. Report: Logical Consistency
16. Address Number Range Parity Consistency Measure:	
a. Tests the agreement of the odd/even status of the numeric value of low and high address numbers
b. Used in the Two Number Address Range and the Four Number Address Range
c. Requires no spatial data
d. Used for the Two Number Address Range Class and the Four Number Address Range Class
e. Report: Logical Consistency
17. Intersection Validity Measure:
a. Check intersection addresses for streets that do not intersect in geometry
b. Requires the StCenterlineCollection view and the Nodes table
c. Used only in the Intersection Address Class
d. Report: Logical Consistency
18. Left Right Odd Even Partity Measure:
a. Test the association of odd and even values in each Two Number Address or Four Number Address Range with the left and right side of the thoroughfare.
b. No digital spatial data are required
c. Used in the Four Number Address Range Class
d. Report: Logical Consistency
19. Low High Address Sequence Measure:
a. Confirms that the value of the low address is less than or equal to the high address in a range assigned to a street segment
b. No spatial data required
c. Used for the Two Number Address Range Class and the Four Number Address Range Class.
d. Report: Logical Consistency
20. Overlapping Ranges Measure:
a. Checks the sequence of numbers where one non-zero Two Number Address Range or Four Number Address Range meets another.
b. The query will have to be altered where the direction of the geometry varies. In these cases, it is extremely helpful to describe that directionality in the database.
c. Requires the StreetsNodes table and the StCenterlineCollection view
d. Used for the Two Number Address Range Class and the Four Number Address Range Class
e. The Address Number Fishbones Measure uses the results from this measurement in its tests.
f. Report: Logical Consistency
21. Pattern Sequence Measure:
a. Tests the sequence of values in each complex element for conformance to the pattern for the complex element
b. Produces a list of complex elements in the address collection that do not match a sequence of simple elements
c. Used in all the address classes
d. Typical uses
i. Checking a concatenated version of  parsed Complete Street Name values against the original, unparsed data
ii. Checking a parsed Numbered Thoroughfare Address against the original unparsed data.
iii. Checking any concatenated Address Classification against original, unclassified data
e. No spatial data required
f. Report: Logical Consistency
22. Range Domain Measure:
a. Tests each Address Number for agreement with ranges
b. No spatial data required
c. Used exclusively in the Thoroughfare Address Classes.
d. Used in the Numbered Thoroughfare Address Class, the Two Number Address Range Class and the Four Number Address Range Class
e. Report: Logical Consistency
23. Spatial Domain Measure:
a. Test the values of some simple elements constrained by domains based  spatial domains like ZIP Codes and Public Land Survey System (PLSS) descriptions
b. Limited to domains that are identified by the simple element alone
c. Produces a list of simple elements in the address collection that do not conform to the spatial domain
d. Requires either  the AddressPtCollection  view or  StCenterlineCollection view as well as spatial domain geometry.
e. Used in all the address classes related to Thoroughfare and Landmark classes.
f. Used in the Numbered Thoroughfare Address Class, the Intersection Address Class, the Two Number Address Range Class, the Four Number Address Range Class, the Unnumbered Thoroughfare Address Class, the Landmark Class and the Community Address Class. 
g. Report: Positional Accuracy
										
