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• Founder & Executive Director, Center for Appraisal Research and Technology
(CART)→ OpenAppraisal.org

• Adjunct Professor of Economics, Regent University, Virginia (USA)
• Previous:

• Valuation Research Project Manager, IAAO
• Research Fellow, Lincoln Institute of Land Policy (LILP)
• CAMA Modeler/Statistician, City of Norfolk, Virginia’s Assessor’s Office

• AVM experience (building/implementing/quality control/staff training):
• Romania
• Moldova
• Ukraine
• Estonia
• United Kingdom
• United States (Chicago, Detroit, Milwaukee, Albuquerque, and more)

Presenter Background
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• Share best practices for land management and valuation
software/computer systems

• Address requirements and functionality between
• Cadastral data
• Sales registries
• Geographic information systems (GIS)
• Mass valuation

• Highlight international examples

• Recommendations and roadmaps for successful
implementation/technical reform.

Goals of this Presentation



INTERNAL. This information is accessible to ADB Management and staff. It may be shared outside ADB with appropriate permission.

• Computer-assisted Mass Appraisal

• Outdated terminology from the 60s & 70s

• Property management system with functionality for valuation (mass and 
single property)

• Asset Management: 

– Ownership information (names, address, purchase date, etc.)

– Parcel boundaries & location (xy coordinates)

– Current parcel characteristics 

– Tax/value history

– Sales history (price, data, property characteristics)

– Notes/special considerations

What is a “CAMA System”?
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• Able to estimate market value for land and 
buildings (mass and single-property)

• Some capable of regression, others require back-
end table editing of models (models created in 
other software such as R, Python, Excel, or SPSS)

• Should allow for data exports of sales (flatfile)
• Compatibility with relational databases (Access, 

SQL)
• Incorporation of spatial (GIS-driven) modeling 

and analysis

Valuation Component
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• Typically based on algorithm of multiple regression analysis 
(MRA)

• First documented theory/application of AVM → G.C. Haas, 1922

• Gained popularity among governments in the late 60’s and early 
70’s

• Leading technological methodology to valuation today
– Increased accuracy, and fairness

– Reduced bias and inefficiencies

• IAAO Standard on AVMs

AVMs
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Exmple AVM Output
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Flatfile Example
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• Location-based information database

• Data tied to geographic location 

• Delineate and update parcel boundaries

• May be internal/part of system

• May also be external /other software (e.g. Esri’s ArcGIS)

• Digital mapping layers → helpful in data collection, analysis, 
and appeals

• Valuation quality control

• Public information

• Government transparency

GIS
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Data Collection 
Collect sales prices, market 

rents, and property 
characteristic information.

Data Validation
Verify accuracy of data collected. Filter out 

data not reflective of market (e.g. 
distressed sales, family sales)

Statistical Analysis
Inspect for patterns to 

locate and estimate 
potential inequities. 

Adjust values as needed 
and re-run.

Quality Control
Monitor for changes in the market.

To Promote Valuation Accuracy & Equity: 
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• Land management and valuation software/computer systems → often referred to as
“computer-assisted mass appraisal” or “CAMA” systems

• These are asset management systems that incorporate property valuation component
(mass and single property)

• These valuation algorithms are referred to as “automated valuation models” or “AVMs”
• Should provide cross-functionality between:

• Cadastral data (e.g. ownership records, property characteristics)
• Sales registries (deed information including price, date, parties, and

characteristics)
• Geographic information systems (GIS) --> including
• Mass valuation→ table or regression-based AVMs
• Database (e.g. SQL Server, MySQL, Access) with output features (flat-file)

• Should be used to for data collection, data validation, statistical analyses, quality control
to promote valuation efficiencies, accuracy, and overall tax fairness.

• Use in conjunction with international valuation standards (IAAO, IVSC, etc.)

Conclusions
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Thank You! Questions?

mailto:Paul@OpenAppraisal.org

