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[bookmark: _GoBack]This the practice material for the BLM Data Quality lesson on the BLM Knowledge Resource Center.  This material is designed to review the data quality dimensions introduced in the session and allow students to practice applying those dimensions to measure data quality in a small sample dataset.  

You will be provided a list of the data quality dimensions with their definitions.  You will also find a sample data table included for you to practice applying those dimensions to measure data quality.   Following the sample table will be one example of how to apply the dimensions and measure data quality.  At the end of this material you will also find some ‘answers’ to how data quality dimensions might be applied to the sample table and what the expected results might look like.

Good Luck.









Data Quality Dimensions Tables

	Dimension
	Quality Dimensions Description
	Example of Non-Quality Data

	Validity
	The degree to which the data conform to their definitions, domain values, and business rules
	A U.S. address has a state abbreviation of XR which is not a valid abbreviation (not in the valid state abbreviation list)

	Non-Duplication
	The degree to which there are no redundant occurrences or records of the same real world object or event
	One Applicant for a Permit has multiple applicant records (evident when an applicant gets duplicate, even conflicting, notices)

	Completeness
	The degree to which the required data are known. This includes having the required data elements (the facts about the object or event), having the required records, and having the required values
	An indicator for spouse is set to “yes”, but spousal data are not present

	Relationship Validity
	The degree to which related data conform to the associative business rules
	A property address shows a Michigan zip code, but a Florida city and state

	Consistency
	The degree to which redundant facts are equivalent across two or more databases in which the facts are maintained
	The same person is represented in two databases or systems and has a different address or different dependents

	Concurrency
	The timing of updates to ensure that duplicate data stored in redundant files are equivalent. This is a measure of the data float (the time elapsed from the initial acquisition of the data in one file or table to the time they are propagated to another file or table)
	On Monday, an Applicant’s change of address is updated in the Applicant record of origin file, but the record is propagated to the main Program database after the weekend cycle (Friday night). That record has a concurrency float of five days between the record-of-origin file and the record-of-reference database

	Timeliness
	The degree to which data are available to support a given information consumer or process when required
	A change of address is needed to schedule an inspection but is not available to the field office, and the inspector leaves without the proper data

	Accurate (to reality)
	The degree to which data accurately reflect the real-world object or event being described
	The home telephone number for a customer’s record does not match the actual telephone number

	Accurate (to surrogate source)
	The degree to which the data match the original source of data, such as a form, application, or other document
	An applicant’s income reported on the application form does not match what is in the database

	Precision
	The degree to which data are known to the right level of detail (e.g., the right number of decimal digits to the right of the decimal point)

	A measurement of water quality only recorded concentrations in parts per thousand whereas known contaminants can cause serious illness when found in concentrations of parts per million.

	Derivation Integrity
	The correctness with which derived data are calculated from their base data
	The total fees due for a Permit, do not match when totaling the fees from the detailed records. 










The following dimensions apply to Geospatial Data:

	Dimension
	Quality Dimensions Description
	Example of Non-Quality Data

	Completeness (Features)
	How well the dataset captures all of the features it is intended to represent. 
	The # of features in geometry matching the existing number of features

	Positional Accuracy
	Describes how close the locations of objects represented in a digital dataset correspond to the true locations for the real world entities
	The river feature is within + or – 10 feet of where it is actually located. (Normally stated in a +/- factor in some unit of measure )

	Logical Consistency
	The presence, absence or frequency of inconsistent data
	Comparison of feature data in one layer compared to another.  Roads do not normally go through large lakes.

	Attribute Accuracy
	Summarizes how different the attributes are from the true values.
	

	Geometric Accuracy  (Raster)
	Defines whether the geometry of a raster data set is located correctly in terms of a pixel or cell location.
	

	Radiometric Accuracy  (Raster)
	Described as the pixel values for each cell that are collected for each band of digital imagery.
	









Sample Data Table for Practice

	
	Latitude
	Longitude
	Date
	Time
	Observer
	Species
	Tag ID

	Record 1
	41 30
	-114 45
	9/9/09
	8:00
	Walter
	Sage Grouse
	001005

	Record 2
	41 35 15.543
	-115 20 10.685
	9/9/2009
	9:00 AM
	355
	Centrocercus Urophasianus
	000343

	Record 3
	36 15 30
	
	Oct 3
	13:30
	DOW
	CEUR
	002341

	Record 4
	35 45 45
	118 24 55
	Oct-5-09
	
	BLM
	ceur
	000121

	Record 5
	43 37 20
	116 12 47
	09-10-06
	4:00 pm
	
	SG
	000144

	Record 6
	43.622222
	116.213056
	2009/10/07
	09:00
	TC
	sg
	001020

	Record 7
	38.755689
	119.456723
	10/09/2009
	
	
	Sage Grouse
	000987

	Record 8
	61 13
	-149 54
	08-05-09
	12:22 AM
	DON
	SAGE GROUSE
	000020

	Record 9
	39 32 00
	-119 49 00
	Sept 5, 2009
	
	
	
	000197

	Record 10
	37 37 30
	115 30 44
	9/4/2009
	08:30
	355
	Centrocercus urophasianus
	000663

	Record 11
	33 27 00
	-112 24 00
	10-01-2009
	
	Barbara K.
	SAGE GROUSE
	000111

	Record 12
	39.533333
	-119.816667
	10/2/09
	9:00
	Walter
	Sage Grouse
	001010

	Record 13
	0.000000
	0.000000
	09/04/2009
	5:45 PM
	FS
	Sage Grouse
	000221

	Record 14
	-112.066667
	33.45
	Sep-29-09
	2200
	BB
	SG
	000919

	Record 15
	21 18
	-157 51
	09/09/2009
	
	TOM C
	
	000877

	Record 16
	55.847222
	-101.736667
	09/09/2009
	11:56
	AB
	Sage Grouse
	000878

	Record 17
	60.553333
	-95.922778
	2009/10/06
	14:40
	AL
	Sage Grouse
	001125

	Record 18
	40 02 40
	-76 24 45
	09/03/2009
	10:10
	DE
	sage grouse
	000025

	Record 19
	
	
	10-10-2009
	11:15
	BKRAEMER
	Sage Grouse
	002323

	Record 20
	39.08653
	118.12124
	09/10/2009
	12:55
	JM
	Sage Grouse
	000543




Data Quality Dimension Application Example

	
	Latitude
	Longitude
	Date
	Time
	Observer
	Species
	Tag ID

	Record 1
	41 30
	-114 45
	9/9/09
	8:00
	Walter
	Sage Grouse
	001005

	Record 2
	41 35 15.543
	-115 20 10.685
	9/9/2009
	9:00 AM
	355
	Centrocercus Urophasianus
	000343

	Record 3
	36 15 30
	
	Oct 3
	13:30
	DOW
	CEUR
	002341

	Record 4
	35 45 45
	118 24 55
	Oct-5-09
	
	BLM
	ceur
	000121

	Record 5
	43 37 20
	116 12 47
	09-10-06
	4:00 pm
	
	SG
	000144

	Record 6
	43.622222
	116.213056
	2009/10/07
	09:00
	TC
	sg
	001020

	Record 7
	38.755689
	119.456723
	10/09/2009
	
	
	Sage Grouse
	000987

	Record 8
	61 13
	-149 54
	08-05-09
	12:22 AM
	DON
	SAGE GROUSE
	000020

	Record 9
	39 32 00
	-119 49 00
	Sept 5, 2009
	
	
	
	000197

	Record 10
	37 37 30
	115 30 44
	9/4/2009
	08:30
	355
	Centrocercus urophasianus
	000663

	Record 11
	33 27 00
	-112 24 00
	10-01-2009
	
	Barbara K.
	SAGE GROUSE
	000111

	Record 12
	39.533333
	-119.816667
	10/2/09
	9:00
	Walter
	Sage Grouse
	001010

	Record 13
	0.000000
	0.000000
	09/04/2009
	5:45 PM
	FS
	Sage Grouse
	000221

	Record 14
	-112.066667
	33.45
	Sep-29-09
	2200
	BB
	SG
	000919

	Record 15
	21 18
	-157 51
	09/09/2009
	
	TOM C
	
	000877

	Record 16
	55.847222
	-101.736667
	09/09/2009
	11:56
	AB
	Sage Grouse
	000878

	Record 17
	60.553333
	-95.922778
	2009/10/06
	14:40
	AL
	Sage Grouse
	001125

	Record 18
	40 02 40
	-76 24 45
	09/03/2009
	10:10
	DE
	sage grouse
	000025

	Record 19
	
	
	10-10-2009
	11:15
	BKRAEMER
	Sage Grouse
	002323

	Record 20
	39.08653
	118.12124
	09/10/2009
	12:55
	JM
	Sage Grouse
	000543




In our example above, we used the completeness dimension to measure data quality for the sample table.  Here are our results:

Dimension Name- Completeness_   

Quality Measure Results- There are 13 of 160 values that are blank.  This would be an error rate of 8.125% or inversely, an accuracy rate of 91.875% .   Those are pretty good results.  

Comments/ Notes:  Is this an accurate method to assess the quality of the data in this table?  Should we look at using another dimension to evaluate the quality of this data? Or possibly multiple dimensions to give us a better overall measure of the data accuracy?







We would like you to now try applying some of the data quality dimensions and measure the quality of the data in our sample table using the practice sheet provided below.













Data Quality Practice Sheet

Dimension Name ____________________   

Quality Measure Results _______________________

Comments/ Notes:




Dimension Name ____________________   

Quality Measure Results _______________________

Comments/ Notes:





Dimension Name ____________________   

Quality Measure Results _______________________

Comments/ Notes:





	
	Latitude
	Longitude
	Date
	Time
	Observer
	Species
	Tag ID

	Record 1
	41 30
	-114 45
	9/9/09
	8:00
	Walter
	Sage Grouse
	001005

	Record 2
	41 35 15.543
	-115 20 10.685
	9/9/2009
	9:00 AM
	355
	Centrocercus Urophasianus
	000343

	Record 3
	36 15 30
	
	Oct 3
	13:30
	DOW
	CEUR
	002341

	Record 4
	35 45 45
	118 24 55
	Oct-5-09
	
	BLM
	ceur
	000121

	Record 5
	43 37 20
	116 12 47
	09-10-06
	4:00 pm
	
	SG
	000144

	Record 6
	43.622222
	116.213056
	2009/10/07
	09:00
	TC
	sg
	001020

	Record 7
	38.755689
	119.456723
	10/09/2009
	
	
	Sage Grouse
	000987

	Record 8
	61 13
	-149 54
	08-05-09
	12:22 AM
	DON
	SAGE GROUSE
	000020

	Record 9
	39 32 00
	-119 49 00
	Sept 5, 2009
	
	
	
	000197

	Record 10
	37 37 30
	115 30 44
	9/4/2009
	08:30
	355
	Centrocercus urophasianus
	000663

	Record 11
	33 27 00
	-112 24 00
	10-01-2009
	
	Barbara K.
	SAGE GROUSE
	000111

	Record 12
	39.533333
	-119.816667
	10/2/09
	9:00
	Walter
	Sage Grouse
	001010

	Record 13
	0.000000
	0.000000
	09/04/2009
	5:45 PM
	FS
	Sage Grouse
	000221

	Record 14
	-112.066667
	33.45
	Sep-29-09
	2200
	BB
	SG
	000919

	Record 15
	21 18
	-157 51
	09/09/2009
	
	TOM C
	
	000877

	Record 16
	55.847222
	-101.736667
	09/09/2009
	11:56
	AB
	Sage Grouse
	000878

	Record 17
	60.553333
	-95.922778
	2009/10/06
	14:40
	AL
	Sage Grouse
	001125

	Record 18
	40 02 40
	-76 24 45
	09/03/2009
	10:10
	DE
	sage grouse
	000025

	Record 19
	
	
	10-10-2009
	11:15
	BKRAEMER
	Sage Grouse
	002323

	Record 20
	39.08653
	118.12124
	09/10/2009
	12:55
	JM
	Sage Grouse
	000543




Sample Data Quality Results:

Dimension Name- Validity   

Quality Measure Results- Unknown.  

Comments/ Notes: Are all of the values in the individual fields valid?  What did I measure against?  What would you measure against?  With all of the mixed formats of data within the individual fields or columns, it is difficult to tell if the values are valid or not.  With a table this size, I might be able to measure that dimension but if the table gets much larger, I cannot run any automated queries against the data with much success to test if the field values are within an acceptable range or not.  I probably could guess but is guessing what we want to do?


Dimension Name- Non-Duplication

Quality Measure Results- 100% Accuracy

Comments/ Notes: Based on appearances it appears that each observation is unique.   Like completeness, this dimension tells us something about our data table but may not be enough to say that we have a very high accuracy.


Dimension Name- Positional Accuracy   

Quality Measure Results- Unknown?  

Comments/ Notes: If we throw out all values that are not formatted to our data standard (if we have one) or cannot be read as correct locational information (Latitude/Longitude), and then measure the accuracy, we might get some indication of accuracy.  We might also choose to actually overlay the results on a map of our operating area and see where the observations fall using those coordinates.  If they regularly fall out of our area, maybe some targeted training for use of GPS units is in order so that the information is collected correctly.
1

