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Abstract 

Accurate and consistent assessments are critical components of an equitable property tax system. 
Automated valuation models (AVMs) are programmed statistical and mathematical models used 
to estimate the market value of a property. AVMs have been demonstrated to help governments 
promote more equitable ad valorem property tax assessments at reduced costs and higher 
efficiencies than do traditional appraisal methodologies. To gain insight and provide industry 
support to government employees tasked with valuing property for taxation purposes, the 
Lincoln Institute of Land Policy, in partnership with the International Association of Assessing 
Officers, facilitated a survey in 2019 among 819 individuals working in at least 400 government 
assessment offices to learn whether and how AVMs are being used in the assessment process.  

Responses of employees from assessment offices using regression-based AVMs demonstrate 
widespread benefits of AVMs to the assessment process. These AVMs are largely reported to 
offer increased accuracy, uniformity, and equity compared to non-regression-based valuation 
approaches, at lower costs and higher efficiencies. The adoption of AVMs has been much more 
common among larger jurisdictions, with respect to both parcel count and staff size, as well as 
jurisdictions with more frequent valuation cycles. Still, with only 16 percent of respondents 
reporting regression-based AVM use, there exists a great opportunity for assessment offices to 
benefit from their implementation. The most common reason for not adopting AVMs is the 
belief that a current valuation approach works just as well, if not better. Additional challenges to 
AVM adoption include difficulty explaining results to stakeholders (e.g., taxpayers, staff of 
assessment offices and other government agencies) and a lack of both budget resources and 
technical expertise to implement and maintain AVMs.  

To overcome these concerns, research and educational efforts should focus on increasing the 
overall transparency of AVMs, including explainability and interpretability. Courses, workshops, 
and conference sessions should teach assessment staff how to create, test, and maintain AVMs 
using free open-source software (e.g., R, Python). Greater familiarity with AVM technology will 
lead to more widespread use, ultimately resulting in greater efficiency and equity in municipal 
property tax regimes.  
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2019 Survey on the Use of Automated Valuation Models (AVMs)  
in Government Assessment Offices:  

An Analysis of AVM Use, Acceptance, and Barriers to More Widespread Implementation 

 

Introduction 

Equity is a critical component for public acceptance of any property tax system. It is well 
established that the most equitable property tax systems base assessments on the market value of 
property, ideally with assessments recalibrated to the market on an annual basis.1 Automated 
valuation models (AVMs) are a tool that can produce market-based assessments accurately, 
consistently, and efficiently.  

Colloquially, in the assessment industry the term AVM has assumed a broad and admittedly 
vague definition that includes any estimate of market value that uses a computer either to 
calculate determinants of value or to apply adjustments to multiple properties. Among industry 
modelers and academics, the term typically is inherently associated with regression analysis. 
Referred to as “hedonic pricing models” in the academic community, these types of AVMs, 
assuming adequate skill of the modeler, have been shown to be more robust than their non-
regression-based counterparts and typically produce assessed values that are more accurate and 
uniform.  

Since AVMs were first proposed 100 years ago, analysts have commonly presented them as a 
cost-effective tool for promoting accuracy and uniformity in property tax assessments 
(McCluskey et al. 2013, 239–265; Moore 2006, 43–59). Research studies have suggested that 
AVMs help reduce biases introduced by appraiser subjectivity that compromise the accuracy of 
an appraisal (Calem et al. 2021, 134–168; Eriksen et al. 2019 132–143). AVMs can help 
assessment offices improve ratio study performance, which may reduce costs associated with 
appeals (including consulting, legal, and court fees) and, in some states, help meet mandatory 
reappraisal requirements. The efficiencies of AVMs allow for more frequent recalibration and 
application of market values, providing for more regular updates of assessments and further 
improving equity. 

As an alternative to AVMs, many assessment offices use preloaded valuation tables and 
schedules to estimate market value. For the purposes of analyzing the survey results, these 
assessment offices were not considered to be users of AVMs, as will be explained in greater 
detail in the discussion of survey results. These models are often provided by mass appraisal 
firms and are commonly based on an analysis of market conditions at different locations and 
times. Assessors often attempt to locally calibrate (and later update) these models using location 
and time adjustments each year. With this approach, assessors quickly lose the explainability and 
transparency of contributors to value (e.g., each additional finished square foot or bathroom). 
AVMs allow assessors to establish their own baseline market tables that break down how much 

 
1 See International Association of Assessing Officers (IAAO). 2020. Standard on Property Tax Policy, 1.  
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each property attribute affects its total assessed value. Furthermore, AVMs provide the 
mechanism to derive more accurate time and location adjustments than do other methodologies 
commonly employed in assessment offices. 

Hundreds of research studies from different regions, including peer-reviewed journal articles, 
case studies, and industry and academic conference papers and presentations, have demonstrated 
the ability of AVMs (assuming proper skills of the modeler(s)) to produce market value 
estimates in line with IAAO acceptability thresholds for accuracy and equity (figure 1). Table 1, 
while by no means an exhaustive list, identifies many of these, along with the respective study 
area(s): 

Table 1. Research Studies Demonstrating Equitable AVM Performance 

Study Area(s) Title Author(s)  Year 

Maricopa 
County, Arizona, 

USA 

Garbage In, Garbage Out: Implications of 
Data Quality for Valuation Models Rearich, J. 2021 

Zwolle, 
Overijssel, 

Netherlands 

Implementation of Geographically Weighted 
Regression in Automated Valuation Models in 

The Netherlands 
Hermans, L. 2020 

China 
Nationwide Mass Appraisal Modeling in 

China: Feasibility Analysis for Scalability 
Given Ad Valorem Property Tax Reform 

Davis, P., M. McCord, 
P. Bidanset, and M. 

Cusack. 
2020 

Fairfax County, 
Virginia, USA 

Accounting for Locational, Temporal, and 
Physical Similarity of Residential Sales in 

Mass Appraisal Modeling: The Development 
and Application of Geographically, 

Temporally, and Characteristically Weighted 
Regression 

Bidanset, P., M. 
McCord, J.A. Lombard, 

J., P. Davis, and W. 
McCluskey. 

2018 

Thessaloniki, 
Greece 

Real Estate Valuation Using Regression 
Models and Artificial Neural Networks: An 

Applied Study in Thessaloniki 
Georgiadis, A. 2018 

Ljubljana, 
Slovenia 

Estimating the Performance of Random 
Forest Versus Multiple Regression for 
Predicting Prices of the Apartments 

M. Čeh, M. Kilibarda, 
A. Lisec, and B. Bajat. 2018 

Gaborone, 
Botswana 

Modeling Property Values Using Multiple 
Regression Analysis 

Kampamba, J., A.C. 
Mosha, and A.Y. 

Adeyemi. 
2018 

Minsk, Belarus Dealing with Spatial Modelling in Minsk D'Amato, M., N. Siniak, 
and P. Amoruso. 2017 

Seoul, Korea 
A Study on Estimation of Land Value Using 

Spatial Statistics: Focusing on Real 
Transaction Land Prices in Korea 

Kim, B., and T. Kim. 2016 
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Fatih & Mamak, 
Turkey 

Mass Valuation Techniques Used in Land 
Registry and Cadastre Modernization Project 

of Republic of Turkey 

Gunes, T., and U. 
Yildiz. 2015 

Oklahoma 
County, 

Oklahoma, USA 

Standardized Values Improve Efficiencies of 
Appraisal Ratio Studies O'Connor, P.M. 2015 

New York, New 
York, USA 

Improving Assessment Equity in Mass 
Appraisal Models Quintos, C. 2014 

Jinan, Shandong, 
China 

Mass Appraisal of Property Tax Base Based 
on Multivariate Linear Regression: Empirical 

Study on Four Districts of Jinan 
Tian, S. 2013 

Saint Petersburg, 
Russia 

Mass Appraisal of Residential Apartments: 
An Application of Random Forest for 

Valuation and a CART-Based Approach for 
Model Diagnostics 

Antipov, E.A., and E.B. 
Pokryshevskaya. 2012 

Adelaide, 
Australia 

Efficacy of the Geographically Weighted 
Model on the Mass Appraisal Process 

Lockwood, T., and P. 
Rossini. 2012 

Norfolk & 
Fairfax County, 
Virginia, USA 

Using Geographic-Attribute Weighted 
Regression for CAMA Modeling 

Moore, J.W., and J. 
Myers. 2010 

Cape Town, 
South Africa 

Analysis of Spatial Heterogeneity in 
Modelling High-priced Residential Properties 

of Cape Town Using Neural Networks 
Meelu, G. 2010 

Northern Ireland Domestic Revaluation in Northern Ireland Gloudemans, R.J., and 
E.J. Montgomery. 2008 

Catawba County, 
North Carolina; 
Fairfax County, 

Virginia; & 
Sarasota, Florida, 

USA 

Comparative Evaluation of the Comparable 
Sales Method with Geostatistical Valuation 

Models 

Borst, R., and W. 
McCluskey. 2007 

Porto Alegre, 
Brazil 

Mass Appraisal with Genetic Fuzzy Rule-
Based Systems 

González, M., and C.T. 
Formoso. 2006 

Johnson County, 
Kansas, USA What Does it Take? Clark, L. 2004 

Calgary, Alberta, 
Canada 

Comparison of Three Residential Regression 
Models: Additive, Multiplicative, and 

Nonlinear 
O'Connor, P.M. 2002 

Edmonton, 
Alberta, Canada 

An Empirical Evaluation of Alternative Land 
Valuation Models 

R.J. Gloudemans, S. 
Handel, and M. Warwa. 2002 
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Ontario, Canada 
MRA Model Development Using Vacant Land 
and Improved Property in a Single Valuation 

Model 
Guerin, B.G. 2000 

Strovolos, 
Cyprus 

Computer Assisted Valuation: Multiple 
Regression Analysis in Cyprus 

P.A. Panayiotou, D. 
Jenkins, C. Pattichis, 

and F. Plimmer. 
1999 

Allegheny 
County, 

Pennsylvania, 
USA 

A Feedback Model for Automated Real Estate 
Assessment 

Carbone, R., and R.L. 
Longini. 1977 

 

Figure 1. Locations of Research Studies Demonstrating Equitable AVM Performance 

 

Many of these authors agree that AVMs not only offer adequate valuation accuracy and equity 
but do so at higher efficiencies than more traditional valuation methods employed by assessment 
offices. In a study evaluating the potential for regression-based AVMs in Cyprus, Panayiotou et 
al. (1999) note that AVMs “can measure the importance of the variables objectively where a 
valuer cannot with the traditional methods. In this sense it can be considered superior to results 
produced by valuers.” They find regression to be a superior valuation approach to traditional 
methods employed by the lands and surveys department of the Cyprus central government, 
specifically noting its objectivity, low cost, ease of use, and “sensible results.” Such findings of 
superior AVM efficiencies are echoed by Botswana researchers (Kampamba et al. 2018):  
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[AVMs] can be a sustainable solution to the challenges that are being faced in 
determining rateable values using traditional valuation method [sic] as well as where 
CAMA has failed, as it is faster, accurate and cost effective. Once tested for validity, 
reliability and accuracy…tests were within the acceptable range, meaning it can be used 
for appraising rateable properties. The contribution to knowledge is through the 
application of the model using Google earth and [multiple regression analysis] to value 
property in a cost-effective way. 

 

A Brief History of AVMs  

Early AVMs took the form of regression models first proposed by Adrien Marie Legendre in 
1805 to estimate the orbits of planets (Gauss 1809; Legendre 1805). It was not until 1886 that the 
statistical procedure took on the name regression. In his initial 1886 genetics paper, Regression 
Towards Mediocrity in Hereditary Stature, Sir Francis Galton observed that the height of adult 
offspring whose parents’ heights were relatively extreme (either extremely short or extremely 
tall) tended to “regress” towards the mean adult height, leading to the term regression analysis. 
George Haas (1922) proposed the first AVM in his graduate thesis, wherein he suggests utilizing 
regression to appraise farmland more accurately for property tax and lending purposes.  

As computational power grew and mainframes became more affordable in the 1960s, regression 
analysis became more accessible to researchers and practitioners. In his 1960 graduate thesis, 
Gerald Drew proposed a regression model “to determine the relative values between the grades 
of land…to provide a basic schedule of values on which a uniform and equitable method of tax 
assessment for the state of Montana may be based” (Drew 1960). In 1964, Professor Irving Davis 
of Fresno State College recognized that appraisers sorely needed the benefits produced by 
AVMs: “Although there is no such thing as a clearing house of statistical market data or 
adequately tested estimating equations available for appraisers today, there is a growing 
recognition of the need” (Davis 1964, 4–8). In 1968, M. Hildebrandt partnered with a local 
assessor of Dunedin, New Zealand, to establish a proof-of-concept AVM that could be used for 
assessment purposes. In his report, he concludes that AVMs more precisely accomplish what 
appraisers set out to do: 

In a conventional sales analysis valuers employ an inexact and crude form of regression 
analysis when they isolate such items as square feet in a house, size of the section, terms 
and date of the sale etc., and then estimate how much each of these terms will affect the 
final estimate of the house being valued...regression analysis permits a more precise and 
accurate use of the process...the significance of the computer to the modern valuer can 
easily be seen. (Hildebrandt 1968, 379) 

Within the property tax assessment industry, the use of regression to produce valuation schedules 
and full estimates of property values increased during the 1970s. This practice soon became 
known as computer-assisted mass appraisal (CAMA), and the models used therefore became 
known as “CAMA models.” Gwartney (1970) proposed a hedonic model for assessing land and 
referred to it as “A Computerized Assessment Program,” although subsequent publications into 
the 1970s referred to the approach as “CAMA.” In 1976, the International Association of 
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Assessing Officers (IAAO) was commissioned by the United States Department of Housing and 
Urban Development (HUD) to conduct an industrywide survey of assessors to make 
recommendations on best practices. The survey was conducted among 1,500 local government 
assessors across all 50 states. At the time of the survey, approximately 20 percent of respondents 
reported using computers for “appraisal applications, including multiple regression analysis” and 
over one-third reported having contracted with a “mass appraisal firm” (the report does not 
specify whether any or all of these mass appraisal firms provide modeling services).  

Throughout the late 20th and early 21st centuries, AVMs grew in popularity among assessors. 
AVM research, software, and real-world applications are regularly topics of industry 
publications, conferences, and training workshops. Despite this increased popularity, little is 
known about current AVM adoption levels throughout the assessment profession, and 
determinants thereof.  

 

Survey Goals and Limitations 

To gain insight and provide industry support to government employees tasked with valuing 
property for ad valorem property taxation, the Lincoln Institute of Land Policy, in partnership 
with the IAAO, facilitated a survey among individuals working in government assessment 
offices to learn whether and how AVMs are being used in the assessment process. The IAAO 
defines an AVM as the following: 

A mathematically based computer software program that market analysts use to produce 
an estimate of market value based on market analysis of location, market conditions, and 
real estate characteristics from information that was previously and separately collected. 
The distinguishing feature of an AVM is that it is a market appraisal produced through 
mathematical modeling.2 

Although some interpret this definition to include any valuation that was derived using a 
computer (including tables and schedules used in a cost- or market-adjusted cost approach), for 
purposes of this research, an AVM is defined as a regression-based appraisal algorithm. 

The initial goals of this study are fourfold: 

• identify and share benefits of AVMs; 
• identify and share best practices of AVM users;  
• identify barriers to AVM implementation; and  
• share insight to help guide researchers and practitioners so the benefits of AVMs may be 

realized in more assessment offices. 

The online questionnaire (available in the Appendix) was emailed to more than 8,000 IAAO 
members who had email addresses on file with the association. The analysis in this report is 

 
2 See IAAO. 2018. Standard on Automated Valuation Models (AVMs): A Criterion for Measuring Fairness, Quality, 
Equity and Accuracy. 
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based on 819 employee responses from jurisdictions in the United States (93%), Canada (5%), 
Australia (1%), Taiwan (<1%), Ireland (<1%), the Netherlands (<1%), Puerto Rico (<1%), South 
Africa (<1%), Thailand (<1%), the United Kingdom (<1%), and China (<1%). Despite the large 
number of survey responses, this sample does not present a statistically significant representation 
of the larger assessment industry due to several limitations: 

• Employees of certain types of assessment offices (e.g., small or understaffed) may 
not have completed the survey due to time and/or resource constraints. 

• Those employing AVMs may have been more likely to respond (or even notice 
email solicitations) due to greater familiarity with or support for AVMs. 

• Any individual in possession of the link was able to complete the survey; 
therefore, some jurisdictions had multiple responses.  

• IAAO membership may not be representative of the industry as a whole (e.g., the 
association may attract jurisdictions with financial resources for membership 
dues, technology, etc., and therefore not be representative of assessment offices 
with more fiscal constraints). 

Despite these limitations, the results from this survey are still useful and relevant for promoting 
successful AVM practices. Although results may not be statistically representative of the entire 
universe of assessment offices, the large number of survey responses provide robust qualitative 
and quantitative insight regarding AVM use, including successes, concerns, and limitations. 
Such information enables industry associations, educational institutions, researchers, and private 
software providers to better support the assessment office of today.  

 

Survey Results 

Respondents were asked whether they employed AVMs to generate market value in their 
respective jurisdiction. Figure 2 shows that just under one-half (47.9%) of respondents believe 
that they are using AVMs. Two specific questionnaires were then assigned to each respondent 
based on AVM user/non-AVM user status.  
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Figure 2: Respondents Whose Offices Employ AVMs to Generate Market Value 

 

Q1. “Do you employ AVMs to generate market value estimates in your jurisdiction?” (n=819) 

AVM Users 

As previously discussed, valuation models that do not incorporate regression analysis (but are 
colloquially referred to as AVMs) do not benefit from the same accuracy and defensibility 
advantages as regression-based models. Therefore, to more appropriately analyze the behavior of 
true AVM users, those who did not explicitly mention regression analysis in their response were 
filtered out. To filter respondents, question 4ii (“What modelling techniques were employed in 
the AVM(s)”) was used as a qualifier. Only respondents who reported using linear or nonlinear 
regression were included in the analysis, reducing the number of respondents who truly use 
AVMs to 132 (16 percent of total respondents). 

Figure 3 shows the percentage of AVM use by property class for this filtered subset of regression 
users cited above. Most true users employ AVMs to value single-family houses (88.6%), 
condominiums (68.9%), and two- to three-family houses (66.7%). Apartments have the highest 
incidence of AVM use among income-producing properties (49.2%), followed closely by offices 
(44.7%), and retail establishments (42.4%). Just over one-third (37.1%) of users employ AVMs 
for industrial properties. The use of AVMs for property frequently valued based on the income 
approach is somewhat surprising, but perhaps a good sign that AVM techniques are spreading 
beyond residential properties to income-producing property types. 
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Figure 3: Property Classes Valued Using AVMs 

 

Q1-i. “What properties are valued using AVMs?” Based on true AVM users only (n=132). 

As shown in figure 4, 100 percent of AVM user respondents employ linear regression. These 
types of AVMs typically include additive regression models where adjustments are in dollar 
amounts. Less than one-third (28.8%) indicate using spatial models or put simply, AVMs that 
incorporate geographic information systems (GIS). The term spatial models is admittedly vague 
and does not differentiate between spatial econometric models (e.g., spatial error and spatial lag 
models), other spatial analysis models (e.g., geographically weighted regression), and traditional 
regression models with location variables. Because of this ambiguity, many of the users 
implementing GIS may already be represented in the “linear regression” category (the percentage 
of respondents actually using spatial models is likely much higher). Given the importance of 
location as a determinant of value, greater use of spatial information and models is likely key to 
improving the equity of assessments. 

Nonlinear regression is utilized among only 28 percent of user respondents. This category of 
regression analysis ranges from multiplicative models (where adjustments are in percentage 
terms) to more advanced machine learning algorithms. Other modeling techniques include 
various hybrid approaches and are only reported by 12.1 percent of users.  
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Figure 4: Modeling Techniques Employed in AVMs 

 

Q1-ii. “What modeling techniques were employed in the AVM(s)?” Based on true AVM users only (n=132). 

Figure 5 shows that the most common reason users cite for adopting AVMs is their heightened 
valuation performance (37.2%). This includes any mentions of improvements to accuracy, 
precision, equity, or statutory compliance tests such as ratio studies. Reducing costs and 
improving efficiencies of mass appraisal is the second most cited reason for AVM adoption 
(35.9%). Though not as common, the availability of AVM software influenced its adoption by 
11.5 percent of users. Consistency of AVM valuations is also mentioned by 11.5 percent of users 
as a reason for adoption, which is in line with many studies that find AVMs promote equitable 
property tax assessments. Approximately 5 percent (5.1%) of users report that AVMs were 
adopted by their office to help satisfy state requirements of mass appraisal and/or market-based 
approaches to valuation. 
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Figure 5: Reason(s) for AVM Adoption 

 

Q1i. “Why did you adopt AVMs?” Based on true AVM users only (n=132). 

Figure 6 shows that many jurisdictions have used AVMs for several decades. Nearly one in four 
users (24.2%) report having used AVMs for over 20 years. With approximately 20 percent of 
1976 IAAO survey respondents using “appraisal applications, including multiple regression 
analysis,” these findings suggest persistent AVM use over time. The largest percentage of 
respondents in the 2019 survey (31.6%) have used AVMs for 10 to 20 years and only 3.2 percent 
for less than one year. These statistics support the evidence of previous research demonstrating 
that AVMs are by no means a new technology. Yet, it also raises a question of why AVM use 
appears to remain relatively limited among assessment jurisdictions (16%). 
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Figure 6: Years Using AVMs  

 

Q1i. “How many years have you used AVMs for these purposes?” Based on true AVM users only (n=132). 

CAMA systems, software programs specifically designed to track and store assessment data and 
to value properties, are the core of any assessment office. They require significant investments in 
software costs (e.g., licenses, consulting) and time (e.g., training). While some offices use 
jurisdiction-developed legacy systems, other offices opt for more sophisticated and/or user-
friendly software provided by commercial vendors. Some CAMA systems offer internal AVM 
tools to build, test, and deploy regression models, several with point-and-click interfaces that do 
not require coding. Other systems that do not allow for initial AVM configuration and testing do 
allow later uploading of AVM estimates and AVM-derived tables (e.g., location adjustments, 
depreciation schedules). As shown in figure 7, the majority of users (77%) have CAMA systems 
that permit AVM integration (e.g., interface for creation of AVMs, functionality allowing tables 
to be modified with new model adjustments or values to be uploaded).  
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Figure 7: Whether Current CAMA System Allows for AVM Integration 

 

Q1i. “Does your CAMA system provide for the integration of AVMs?” Based on true AVM users only (n=132). 

More frequent revaluation cycles help promote assessment equity by continually calibrating 
assessed values with assessment-year market prices. Even if assessments and market prices are 
initially in harmony, over time, market prices will change and drift from assessed values. The 
revaluation cycles of AVM users are between one and eight years, with more than 50 percent of 
jurisdictions having to revalue each year (figure 8). Clearly, the efficiency of AVMs enables 
more frequent, and thus more equitable, revaluation cycles. 
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Figure 8: Jurisdiction Revaluation Frequency 

 

Q4i. “Please provide the following descriptive information about your jurisdiction for classification purposes: 
Frequency of revaluations.” Based on true AVM users only (n=100).3 

AVMs are employed in jurisdictions with parcel counts ranging from 2,500 to 5,000,000 (figure 
9). Only three users come from jurisdictions with parcel counts of 2,000,000 or above, with the 
majority between 2,500 and 1,000,000.  

 

 

 

 

 

 

 

 

 
3 Only 100 of 132 true AVM users answered this question. 
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Figure 9: Jurisdiction Parcel Count  

 

Q4ii. “Please provide the following descriptive information about your jurisdiction for classification purposes: 
Number of parcels.” Based on true AVM users only (n=99).4 

Figure 10 shows the staff size of respondents’ assessment offices. Seventy-five percent have 70 
or fewer staff members. The highest staff size is 2,400. While this may seem relatively high 
compared to most assessment offices, some respondents are from very large jurisdictions that 
value at more aggregate levels than a city, county, or township. Such ranges in both parcel count 
and staff size suggest that AVM use is not restricted by assessment office or jurisdiction size (a 
comparative analysis between user offices and non-user offices is offered in the next section). 

 

 

 

 

 

 

 
4 Only 99 of 132 true AVM users answered this question. 
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Figure 10: Assessment Office Staff Size  

 

Q4iii. “Please provide the following descriptive information about your jurisdiction for classification purposes: 
Staffing level.” Based on true AVM users only (n=97).5 

Non-AVM Users 

The following analyses pertain to the 427 respondents who indicate that they are not using 
AVMs in the assessment process. As shown in figure 11, the cost approach and the market/sales 
approach are the two most cited alternatives to establishing values in the absence of an AVM 
(39.4% and 39%, respectively). Over one-third (37.3%) report the use of CAMA as a tool in their 
assessment process. Other approaches include the income approach (28.1%) and the market-
adjusted cost approach (12%). Individual property appraisals are still used by 5.6 percent of 
respondents and state-issued tables are provided to 1.6 percent. Because both the market/sales 
approach (39%) and computer-assisted mass appraisal (37.3%) are highly compatible with AVM 
use, there does exist great potential for its implementation among non-users based on current 
assessment practices.  

 

 

 

 

 

 
5 Only 97 of 132 true AVM users answered this question. 
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Figure 11: Current Non-AVM System(s) or Approach(es) to Value 

 

Q1-i. “What system(s) or approach(es) are you using to value property instead of AVMs?” Based on non-AVM 
users only (n=231).6 

Nearly one-third (30.7%) express an interest in using AVMs (figure 12). When asked why 
AVMs had not been pursued despite an interest in their use, a lack of technical expertise was the 
most common response (43.3%), followed closely by having a CAMA system that is unable to 
support AVMs (42.5%), and a lack of budget resources (37.8%). Other common reasons for not 
pursuing AVMs despite having an interest include a lack of available training (28.3%), a current 
valuation method working just as well or better (23.6%), and difficulty explaining the results of 
an AVM (20.5%). Just over 7 percent (7.1%) are restricted from using AVMs by legislation or 
regulations.  

 

 

 

 

 

 

 
6 Only 231 of 427 non-AVM users answered this question. 
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Figure 12: Interest in AVM Use 

 

Q1-i. “Are you interested in using AVMs?” Based on non-AVM users only (n=427). 

Figure 13: Reasons for Not Adopting AVMs 

 

Q1-ii. “What has prevented you from moving forward (check all that apply)?” Based on non-AVM users who are 
interested in using AVMs (Q1-i. =“Yes”; n=132).  

Figure 14 illustrates the reasons expressed by those not considering AVMs. The most common 
rationale for not considering AVMs is that a current value method is believed to work better or 
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as well (44.5%). Recent concerns raised about the equity of property tax assessments nationwide 
may cast some doubt on the adequacy of the current valuation approach and belief that AVMs 
are not necessary (New York Times Editorial Board 2021). Additional reasons for lack of 
interest in using AVMs include the difficulty explaining the results of AVMs (24.3%), no 
available budget (23.7%), lack of technical expertise (22.5%), and inability of a CAMA system 
to support their creation or implementation (21.4%). Fifteen percent of respondents are 
prohibited from using AVMs due to legislative or regulatory restrictions, and 14.5 percent state 
that no training is available.  

The contrast in responses between those interested in using AVMs and respondents who were 
not is instructive. The group interested in AVMs cited resource limitations (e.g., training, budget, 
system tools) and CAMA compatibility as reasons for not using AVMs in the production of 
assessments. In contrast, the group that was not interested felt there was no need given the 
performance of their current approach, or believed an AVM would be too difficult to explain. 
Despite the differences in interest, there are common elements between these two groups, 
including the lack of training and technical expertise.  

Figure 14: Reasons for Not Considering Use of AVMs 

 

Q1-ii. Q1-i. “Why have you not considered AVMs?” Based on non-AVM users who are not interested in using 
AVMs (Q1-i. =“No”; n=178). 

Nearly half (45%) of non-users would consider using an AVM provided to them that met 
requirements for accuracy and consistency (figure 15). This gives reason to anticipate more 
widespread adoption of AVMs if more resources become available in the future. An out-of-the-
box or even cloud-based AVM that can provide accurate and consistent estimates of market 
value will likely one day be available. This may also be an opportunity for those states that 
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provide valuation tables to begin developing AVMs instead, a notion supported by O’Connor 
(2015, 67–72): 

Use of statistical models for market analysis, such as regression, provide management 
oversight in medium-size and large appraisal jurisdictions…This mass appraisal 
technique assists management of appraisal jurisdictions in statistical review of their field 
appraisers...This mass appraisal technique provides oversight agencies with the ability to 
provide a standardized value for comparison purposes that is statistically supportable in 
hearings and court cases. 

Figure 15: Consideration of Readily Available and Acceptable AVM Use  

 

 

Q1-ii. “If an AVM were made available to you that met your requirements for accuracy and consistency, would you 
consider using it?” Based on non-AVM users only (n=427) 

With cost/efficiency reported as the second-most-common AVM benefit, it is not surprising that 
jurisdictions that use AVMs typically are able to undertake more frequent valuation cycles. 
Figure 16 shows the revaluation frequency among non-AVM users. Table 2 offers a side-by-side 
comparison of revaluation frequency for users and non-users. Users have lower mean (2.26 years 
vs. 3.31 years) and median (1 year vs. 3 years) revaluation cycles than their non-user 
counterparts. Additionally, the maximum valuation frequency of non-users is nearly double that 
of users (15 years vs. 8 years).  
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Figure 16: Jurisdiction Revaluation Frequency 

 

Q4. “Please provide the following descriptive information about your jurisdiction for classification purposes: 
Frequency of revaluations.” Based on non-AVM users only (n=205).7  

 
Table 2: Comparison of Jurisdiction Revaluation Frequency 

Statistic Years (Non-User) Years (User) 

Minimum 1 1 

1st Quartile 1 1 

Mean 3.31 2.26 

Median 3 1 

3rd Quartile 5 4 

Maximum 15 8 

Standard Deviation 2.66 1.80 

Efficiencies of AVMs are further suggested by the higher parcel counts of jurisdictions that use 
AVMs. Non-user jurisdiction parcel counts are displayed in figure 17. Table 3 demonstrates 
lower mean (170,892.75 vs. 378,488.39) and median (36,300 vs. 75,000) parcel counts among 

 
7 Only 205 of 427 non-AVM users answered this question. 
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non-user jurisdictions as well as lower minimum (600 vs. 2,500) and maximum (3,000,000 vs. 
5,000,000) parcel counts. These statistics suggest that AVMs are further helping jurisdictions 
maintain equity as a tool to perform more frequent valuations at higher efficiencies. 

Figure 17: Jurisdiction Parcel Count by AVM Use 

 

Q4. “Please provide the following descriptive information about your jurisdiction for classification purposes: 
Number of parcels.” Based on non-AVM users only (n=204).8  

Table 3: Comparison of Jurisdiction Parcel Count  

Statistic Parcel Count (Non-User) Parcel Count (User) 

Minimum 600 2,500 

1st Quartile 14,000 26,120.50 

Mean 170,892.75 378,488.39 

Median 36,300 75,000 

3rd Quartile 100,000 362,000 

Maximum 3,000,000 5,000,000 

Standard Deviation 431,858.63 766,039.47 

 
8 Only 204 of 427 non-AVM users answered this question. 
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The staff size of non-user assessment offices tend to be smaller than their AVM-user 
counterparts. Figure 18 displays a steady incidence of sizes between 1 and 200, with two offices 
between 600 and 750, and a maximum value of 1,600. Table 4 shows a maximum AVM user 
staff count of 2,400. Additionally, both the mean and median of users are more than double that 
of non-users (90.06 vs. 41.00 and 17 vs. 8, respectively). The reason for higher AVM use among 
larger offices may be that offices with more resources (i.e., funded positions) can support 
successful AVM implementation (e.g., modeling positions, consultants, software, training). 
Jurisdictions with higher staff size are also likely to have higher parcel counts. Additionally, 
because AVMs are commonly reported to perform less well in markets with sparse transactional 
and/or property characteristic data, smaller jurisdictions have yet to realize the benefits of 
AVMs.  

Although AVM performance may be hampered by data constraints, such limitations may be 
partially, if not completely, overcome using fit-for-purpose modeling techniques. AVMs with 
appropriate time adjustments include older sales to increase sample sizes required for reliable 
analyses. By the same token, AVMs with appropriate location adjustments may include sales that 
are farther away to increase sample sizes. There are also various AVM algorithms that can be 
used to help overcome sparseness of data. Response surface analysis (RSA) is an algorithm that 
could be implemented to promote valuation accuracy in areas with geographically sparse 
transactions, and geographically weighted regression (GWR) has been demonstrated to help 
reduce property characteristic data requirements. In some situations, residential and commercial 
models may even be combined to help overcome sparse markets.9 Ultimately, the lack of AVM 
use among smaller jurisdictions identifies an important challenge: making AVM technology, 
tools, and models accessible and applicable to jurisdictions with data deficiencies and 
comparatively fewer resources. 

 

 

 

 

 

 

 

 

 

 

 
9 See McCluskey et al. 2000, Bidanset et al. 2018, and Gloudemans et al. 2007. 
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Figure 18: Assessment Office Staff Size by AVM Use 

 

Q4. “Please provide the following descriptive information about your jurisdiction for classification purposes: 
Staffing level.” Based on non-AVM users only (n=197).10  

 

Table 4: Comparison of Assessment Office Staff Size 

Statistic Staff Count (Non-User) Staff Count (AVM User) 

Minimum 1 1 

1st Quartile 4 6 

Mean 41.00 90.06 

Median 8 17 

3rd Quartile 27 70 

Maximum 1,600 2,400 

Standard Deviation 137.62 292.43 

 

 
10 Only 197 of 427 non-AVM users answered this question. 
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Conclusions 

Research over the past several decades demonstrates that AVMs can be a cost-effective and 
efficient mechanism to help governments produce more accurate and equitable ad valorem 
property tax assessments. Assessment officials who responded to the 2019 survey reported 
increased accuracy, uniformity, and equity compared to non-regression-based valuation 
approaches, at lower costs and higher efficiencies.  

AVMs are by no means a recent tool in the assessment office. About half of all AVM user 
respondents11 report their offices have been using them for at least 10 years, and one in four 
offices report using them for 20 or more years. AVMs are most commonly used for single-family 
houses, condominiums, and two- to three-family houses, though nearly half of users employ 
AVMs for apartment, office, and retail properties. More than one-third of AVM user respondents 
even use them for industrial properties.  

The adoption of AVMs has been much more pronounced among larger jurisdictions, both with 
respect to parcel count and staff size, as well as among jurisdictions with more frequent valuation 
cycles. This is not surprising. AVMs offer these jurisdictions the ability to undertake large-scale 
assessments with lower costs and higher efficiency, meeting appraisal compliance requirements 
of accuracy and equity without significant budget increases.   

Still, with only 16 percent of respondents reporting regression-based AVM use, there exists a 
great opportunity for assessment offices to benefit from their implementation. The most common 
reason respondents gave for not adopting AVMs is the belief that a current valuation approach 
works just as well, if not better. These offices may be unaware of the enhanced equity and 
efficiency that AVMs can bring, operating with a mindset of “don’t fix what is not broken.” 
Industry research should focus on comparing these current valuation approaches to AVMs, both 
with respect to costs and performance as well as to appropriateness for AVM adoption on a 
jurisdiction-by-jurisdiction basis, as many report a lack of reliable sales data to train models.  

The following additional issues identified by the AVM survey warrant further consideration:  

• Given recent concerns regarding property tax equity, assessment offices must be 
open to opportunities to improve the accuracy and consistency of assessments or 
to undertake more frequent (or annual) valuation cycles—AVMs will enable 
assessment offices to efficiently achieve both of these goals.  

• Assessment oversight agencies can play an important role in encouraging the use 
of AVMs and demonstrating their benefits in meeting assessment equity and 
quality standards. In addition, the notion of oversight agencies providing AVM 
access in the same way they often provide other valuation guidance (e.g., cost 
tables) is a model worthy of consideration. 

• Additional research should be targeted to small and/or rural jurisdictions to 
determine how AVMs can be used in environments that may lack technical 

 
11 These are true AVM users—see discussion of survey results on page 8.  
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resources to 1) create their own AVMs; or 2) identify methods to overcome data 
deficiencies that result from less active markets in these jurisdictions.  

• Commercial CAMA software vendors are critical to expanding the use of AVMs 
in the assessment process. Incorporating seamless, native AVM functionality (i.e., 
creation, testing, and deployment) into CAMA systems will remove an important 
barrier to AVM implementation. With nearly half of nonusers stating that they 
would use an AVM that was provided to them (assuming it yields acceptable 
values), there exists a great opportunity for further AVM adoption if developed by 
and delivered through software companies. 

• Assessors and appraisers require training on AVM implementation that 
specifically augments existing appraisal and assessment workflows. This training 
should also address the perceived difficulty of explaining AVM results that 
appears as a barrier to AVM adoption. Such training will allow assessment office 
staff to feel more comfortable with the technology behind AVMs. Courses, 
workshops, and conference sessions should teach assessment staff how to create, 
test, and maintain AVMs. To limit costs, this can be done using free open-source 
software (e.g., R, Python). Furthermore, by increasing the trust and comfort in 
how AVM technology works, the propensity to adopt will naturally rise, 
ultimately resulting in more widespread efficiency and equity among local 
property tax regimes. 

• Additional challenges to AVM adoption include a perceived difficulty explaining 
results to stakeholders (e.g., taxpayers, staff of assessment offices and other 
government agencies) as well as lack of both budget resources and technical 
expertise to implement and maintain AVMs. To overcome these concerns, 
research and educational efforts should focus on increasing the overall 
transparency of AVMs, including explainability and interpretability.  
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Appendix  

 

Automated Valuation Model Survey 

An automated valuation model (AVM) is a mathematically-based model stored in a computer 
that generates an estimate of the market value of a property. 

Do you employ AVMs to generate market value estimates in your jurisdiction? 

IF YES to 1: 
 
 i. What properties are valued using AVMs? (check all that apply) 

• Single Family Homes 
• 2-3 Family Homes  
• Condominiums 
• Apartments 
• Office 
• Retail  
• Industrial 
• Other – Please describe ____________________________________  

ii. What modelling techniques were employed in the AVM(s) (check all that apply)? 

• Linear Regression  
• Non-Linear Regression 
• Spatial models 
• Other – Please describe ____________________________________ 

iii. Why did you adopt AVMs? 

iv. How many years have you used AVMs for these purposes? 

v. Does your CAMA system provide for the integration of AVMs? 

IF NO to 1: 

i. What system(s) or approach(s) are you using to value property instead of AVMs? 

ii. Are you interested in using AVMs? 

IF YES to ii: 
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a) What has prevented you from moving forward (check all that apply)? 
 

• Lack of technical expertise 
• Current value method works better or as well 
• CAMA system doesn’t support it 
• Budget resources not available 
• No training available 
• Difficulty explaining the results 
• Legislative or regulatory restriction 
• Other – Please describe ____________________________________________ 

IF NO to ii: 

b) Why have you not considered AVMs (check all that apply)? 
 

• Lack of technical expertise 
• Current value method works better or as well 
• CAMA system doesn’t support it 
• Budget resources not available 
• No training available 
• Difficulty explaining the results 
• Legislative or regulatory restriction 
• Other – Please describe ____________________________________________ 

 
1. If an AVM were made available to you that met your requirements for accuracy and 

consistency, would you consider using it? 
2. Is there anything else you feel assessors should consider regarding the use of AVMs in 

the assessment process?  
3. Please provide the following descriptive information about your jurisdiction for 

classification purposes: 
 

• Frequency of revaluations 
• Number of parcels 
• Staffing level 
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