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Presentation Notes
Good morning everyone. My name is Erica Burian. I am the manager of the Central Information Services (aka CIS)& Equalization team and the GIS/annexations team within the Arizona Department of Revenue’s Local Jurisdictions division. Better known as property tax. I have been with the Department of Revenue for a total of 32 years, of that I have 29 years in the property tax division. Today I will be presenting information on equalization and ratio studies conducted by the CIS/ equalization team.



• Equalization - The process by which an appropriate 
governmental body attempts to ensure that all property 
under its jurisdiction is assessed at the same assessment 
ratio or at the ratio or ratios required by law. 
Equalization may be undertaken at many different levels.

Source:  Definitions
IAAO Standards on Ratio Studies
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What is Equalization? Equalization is defined as, the process by which an appropriate governmental body (in this case, the Arizona Department of Revenue) attempts to ensure that all property under its jurisdiction is assessed at the same assessment ratio or at the ratio or ratios required by law. Equalization may be undertaken at many different levels.



Presenter Notes
Presentation Notes
Each year the CIS team sends out the Equalization calendar to all counties around the end of June in preparation for the upcoming equalization season which starts in August and ends in mid January.
The items highlighted in gray are the action items for the counties and the dates that each are due. 
The CIS team starts the time trend analysis and the development of time adjustments around the end of August. We want to capture as many sales as possible so we need all sales with sale dates through the end of June of the current year before we start our analysis. 
As we complete the time trend analysis for each major property type, we will send the results to the county along with a preliminary Sale Ratio report. The preliminary reports are sent to assist in identifying problem areas to focus on. 
For the counties that develop their own time adjustments, you are welcome to send the adjustment factors to us at anytime for our review. 




Presenter Notes
Presentation Notes
Prior to the December 15th deadline in which values should be completed and sent to ADOR, assessment files can be submitted as many times as needed to calibrate the values for compliance. 
Each time a set of files are received the CIS team will send a new sale ratio report using the new values. 



 A.R.S. § 42-11054(E) For the purposes of determining 
full cash value the department and county assessors 
shall use and apply the ratio standard guidelines issued 
by the department for tax year 1993 in the same 
manner as they were applied in tax year 1993. This 
subsection does not apply to property that is valued 
according to prescribed statutory methods or to 
property for which values are determined in the year 
after an appeal pursuant to section 42-16002.
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Presentation Notes
A.R.S. § 42-11054 sub section(E) states -For the purposes of determining full cash value the department and county assessors shall use and apply the ratio standard guidelines issued by the department for tax year 1993 in the same manner as they were applied in tax year 1993. 
This subsection does not apply to property that is valued according to prescribed statutory methods or to property for which values are determined in the year after an appeal pursuant to section 42-16002.
Properties that are valued according to prescribed statutory methods include agricultural properties, certain shopping centers and golf courses, and most centrally valued properties. 



• Ratio study - A study of the relationship between 
appraised or assessed values and market values. 
Indicators of market values may be either sales 
(sales ratio study) or independent “expert” 
appraisals (appraisal ratio study). Of common 
interest in ratio studies are the level and 
uniformity of the appraisals or assessments.

Source:  Definitions
IAAO Standards on Ratio Studies
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Presentation Notes
A Ratio study is a study of the relationship between appraised or assessed values and market values. Indicators of market values may be either sales (sales ratio study) or independent “expert” appraisals (appraisal ratio study). Of common interest in ratio studies are the level and uniformity of the appraisals or assessments.
CIS uses sales as the indicator of market value therefore it is very important that sales are thoroughly reviewed, analyzed and coded properly before they are transmitted to ADOR. We rely on your input and knowledge of your county to help us in our review and validating the sales. The more information you can provide the better. 
The CIS team consists of 5 people with one main person that reviews and processes the sales for all 15 counties. In 2023 alone, CIS received and processed 145,393 sales. (that works out to about 576 sales a day)




 Level refers to the percentage of nominal selling price at which properties are 
appraised.

 The 1993 Guideline establishes required levels at 82 percent for vacant land and 
residential properties and 81 percent for commercial property. 

 Allowable windows for ratio and equalization purposes are:
Vacant Land and Residential 74% to 90%
Commercial 73% to 89%

Vacant Land Residential Commercial

Financing 3% 1% 2%

Personal Property 0% 2% 2%

Time on Mkt 5% 5% 5%

Subtotal 8% 8% 9%

Mass Appr Error 10% 10% 10%

Total Adj 18% 18% 19%
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Presentation Notes
Level refers to the percentage of nominal selling price at which properties are appraised.�The 1993 Guideline establishes required levels at 82 percent for vacant land and residential properties and 81 percent for commercial property. 
In 1982, performance goals for sales ratio standards were quantified for the first time. That same year, Governor Babbitt appointed a Task Force on Assessment Practices to study the State’s property tax system and make recommendations. 
In 1989, for the first time, the Department quantified the various allowable departures from 100 percent of nominal sales price.  
Market values were deemed to average 92% of nominal sales price for vacant land and residential property and 91% for commercial property. 
In addition, the department also recognized a 10% allowance for reasonable mass appraisal error which reduced the required median sales ratios to 82% for VL and residential properties and 81% for commercial properties. 
In 1990, the standards were relaxed to plus or minus 8%, thereby expanding the allowable sales ratio windows to 74-90% for VL and Residential and 73-89% for commercial.




 Uniformity refers to the degree of valuation equity among properties. 
Uniformity is critical in the fair distribution of the property tax among 
taxpayers and taxpayer classes.

 Coefficients of Dispersion about the median ratios should meet the following 
criteria:

VACANT LAND – Less than 25%. 

RESIDENTIAL PROPERTY – 15% or less in Maricopa and Pima counties and 20% or less in 
all other counties.  In general, COD’s should be less than 15% in newer, homogeneous 
areas and below 20% in other areas.

COMMERCIAL AND INDUSTRIAL PROPERTY – Less than 25%.
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Presentation Notes
Uniformity refers to the degree of valuation equity among properties. Uniformity is critical in the fair distribution of the property tax among taxpayers and taxpayer classes.
The coefficient of dispersion - COD is traditionally the preferred measure of dispersion (or uniformity) in ratio studies. It represents the average (percentage) deviation from the median ratio. 
For example, a COD of 15 indicates that the ratios differ from the median ratio by an average of 15 percent.  A high COD suggests a lack of uniformity.
The 1993 Guidelines states, Coefficients of Dispersion about the median ratios should meet the following criteria:
VACANT LAND – Less than 25%. 
RESIDENTIAL PROPERTY – 15% or less in Maricopa and Pima counties and 20% or less in all other counties.  In general, COD’s should be less than 15% in newer, homogeneous areas and below 20% in other areas.
 COMMERCIAL AND INDUSTRIAL PROPERTY – Less than 25%.





 The 1993 Guideline specifies sales from the following time periods will be used to evaluate 
compliance with the 1993 standards:

 ADOR has used sales within the following time periods as far back as 1989.

Example – the time periods for the 2026 valuation year are as follows:

Presenter Notes
Presentation Notes
The 1993 Guideline specifies sales from the following time periods will be used to evaluate compliance with the 1993 standards: for Residential and VL, an 18 month period from July 1990 through Dec. 1992. For Commercial Industrial and Apartments, a 30 month period from July 1989 through Dec. 1992.
The time periods listed in the 1993 guidelines actually cover more than the 18 and 30 month windows as stated. 
For the VL and Residential it is a 30 month period and for the Commercial, Industrial and Apt. it is a 42 month period. Why that is, I can only speculate but I can tell you that the January to June time period that ADOR uses was chosen quite some time ago to conform with valuation practices, which could not wait for the sales from July through Dec to be validated before models were developed and notices issued.



Comparison of time periods from the 1993 guidelines to the time 
periods used today.

1993 time periods using 2026 dates

Vacant Land and Residential
6 month period - July to December 2022 
12 month period - January to December 2023 
12 month period - January to December 2024

Commercial, Industrial, and Apartments
6 month period - July to December 2021 
12 month period - January to December 2022 
12 month period - January to December 2023 
12 month period - January to December 2024

ADOR Time periods for 2026

Vacant Land and Residential

12 month period - January to December 2023 
6 month period - January to June 2024

Commercial, Industrial, and Apartments

12 month period - January to December 2022 
12 month period - January to December 2023 
6 month period - January to June 2024
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Here we have a comparison of the date range from the 1993 guideline and the date range used by ADOR.  
As you can see, the 18 and 30 month time periods used by ADOR fall within the time frame stated in the 1993 guidelines therefore we are still in compliance with the 1993 guidelines.



Sales Analysis Program
The SAP compiles data from the sales file with data from the assessment files (market, parcel, and 
cost) using the specified tax year data and sale date parameters to create the sales analysis file.

Sales that meet the following criteria are excluded from the SAP file:
 Vacant land multi-parcel sales

 IPR’s

 Statutorily valued golf courses and shopping centers

 Agricultural and mobile home use codes

 Invalid market/subarea, use code, deed type or parcel number

Presenter Notes
Presentation Notes
What is SAP? SAP is the ADOR sales analysis program. 
The SAP merges data from the sales file with data from the Cost, Market, and Parcel assessment files for the specified tax year and sale date parameters to create the sales analysis file. The sales analysis file is used to create the Ratio Report (commonly known as the black box report). 
In addition to merging the data from the various files, the program also calculates the adjusted sales price by applying the time adjustment factors as determined through time adjustment analysis. 
Sales that meet the following criteria are hard edits and completely excluded from the SAP file: 
VL Multi parcel sales , IPR’s, Statutorily valued golf courses and shopping centers, Agricultural and mobile home use codes, Invalid market/subarea, Invalid use code, deed type or parcel number and of course sales coded with a rejection code.



Additional SAP exclusions

Sales that meet the following conditions are included in the SAP file 
but removed during the analysis and creation of the ratio report. 

 Vacant land and residential sales outside the 18 month window

 Sales where the affidavit property type does not match the use code type at the time of sale

 Improved sales are excluded if year built is one year or less than sale year

 Improvement is not complete

 Non-Assessor overrides and value freezes are removed

 Excluded if property type is vacant land and improvement value is more than 25% of the FCV

 Excluded if property is improved and the improvement value is less than 50% of the FCV

Presenter Notes
Presentation Notes
Sales that meet the following conditions are included in the SAP file but removed during the analysis and creation of the ratio report. 
Vacant land and residential sales outside the 18 month window
 Sales where the affidavit property type does not match the use code type at the time of sale
 Improved sales are excluded if year built is one year or less than sale year	
 If the Improvement is not complete the sale is removed
 Non-Assessor overrides and value freezes are removed		
 If property type is vacant land and the improvement value is more than 25% of the FCV
 If the property is improved and the improvement value is less than 50% of the FCV
These sales are identified by the report indicator number assigned by the SAP. 
As we perform analysis and generate the ratio report, a good sales file and a bad sales file are also generated. Both of these files are sent out with the ratio report. 
These excluded sales are listed on the bad sales file. 
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This is an example of a good sales file. This is the valid or good sales from the SAP file used in the analysis and creation of the ratio report. 



TYxxxx Sales Ratio Report - XXXX County
TYxxxx Values - ALL TRENDS INCLUDED

95% CI 95% CI
Market Market LOWER UPPER MAX

County Type Area Name MEDIAN COD Sales LIMIT LIMIT COD
______ _____ ____________________ _______ ______ ___________________ ______
XXXX VAC Countywide 0.704 0.366 387 0.658 0.754 0.267
XXXX VAC 1 MARKET ONE 0.742 0.304 27 0.557 0.854 0.306
XXXX VAC 2 MARKET TWO 0.807 0.197 78 0.724 0.857 0.283
XXXX VAC 3 MARKET THREE 0.530 0.405 8 0.142 0.878 0.354
XXXX VAC 4 MARKET FOUR 0.774 0.352 177 0.720 0.849 0.272
XXXX VAC 5 MARKET FIVE 0.525 0.239 52 0.490 0.604 0.290
XXXX VAC 6 MARKET SIX 0.608 0.408 45 0.502 0.782 0.293

XXXX RES Countywide 0.822 0.185 3,317 0.810 0.832 0.207
XXXX RES 1 MARKET ONE 0.726 0.122 804 0.716 0.735 0.208
XXXX RES 2 MARKET TWO 0.730 0.124 1,818 0.723 0.737 0.205
XXXX RES 3 MARKET THREE 0.720 0.316 27 0.625 0.936 0.306
XXXX RES 4 MARKET FOUR 0.722 0.196 335 0.699 0.748 0.213
XXXX RES 5 MARKET FIVE 0.810 0.209 45 0.707 0.846 0.234
XXXX RES 6 MARKET SIX 0.811 0.288 288 0.782 0.845 0.214

XXXX COM Countywide 1.050 0.429 94 0.977 1.188 0.280
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Presentation Notes
The ratio report AKA black box report measures compliance of the level and COD for each market, grouped by major property type.
It also shows the lower and upper 95% confidence interval for the median. (Click) As well as the maximum allowable COD as calculated using a 95% CI. (Click) 
Confidence intervals are used to evaluate performance measures. 
Information on confidence intervals for the COD are discussed in the publication Confidence Intervals for the COD: Limitations and Solutions written by Robert J. Gloudemans. 
(can you guess why it is called the black box) 



Black Box and Gray Box Criteria

A Black Box indicates the median and/or COD are out of range/compliance.

A Gray Box indicates both the COD and the median are out of range but the 
median does fall within the Lower and Upper 95% confidence interval.
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A Black Box indicates the Median and/or COD are out of compliance.
(Click) A black box on the COD indicates that the COD is out of compliance because it exceeds the standard and the max COD. (Click)
A Gray Box indicates both the COD and the median are out of range but the median does fall within the Lower and Upper 95% confidence intervals (Click) (Click) as shown on Market 6 VL (Click) and Market 3 Residential. (Click) 
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Outliers are determined by the interquartile range calculation or IQR.  
To calculate the IQR, First arrange or sort the sales by the median (Click) from lowest to highest. 
Multiply the number of sales (in this case 47) (Click) by 25% then add 25% to the results to get the first quartile. (Click) 
The first quartile is the 12th ratio (Click) in the order. In this case, .657 (Click) 
Next, Multiply the number of sales by 75% then add 75% to the results to get the fourth quartile. (Click) 
The fourth quartile is the 36th ratio (Click) in the order. Which is 1.004 (Click) 
Subtract the first quartile median from the fourth quartile median. Which is 1.004-.657 = .347. (Click) 
Now, multiply .347 times 1.5 which = .521. (Click) 
Subtract .521 from the first quartile median of .657 to get the low trim point. (Click) The low trim point would be .137.  So, all sales with a median of .137 and less will be your low outliers and should not be included when calculating your median and COD. 
Now, add the .521 to the fourth quartile median of 1.004 to get the high trim point. (Click) The high trim point is 1.525. All sales with a median of 1.525 and greater will be your high outliers and should not be included when calculating your median and COD..
(Click) Low outliers are assigned a 1.00 and high outliers are assigned a 2.00 in the OUT column. (Click) 
						




1. Subtract the median from each sales ratio to find the absolute deviation. (ignore the plus or minus sign)

2. Sum the absolute deviations and divide by the sample size to get the average absolute 
deviation.

3. Divide the average absolute deviation by the median to get the COD.  

Presenter Notes
Presentation Notes
 To calculate the COD, subtract the median from each sales ratio to find the absolute deviation. (Click) (ignore the plus or minus sign)
(Click) Sum the absolute deviations and divide by the sample size (Click) to get the average absolute deviation. (Click) 
Divide the average absolute deviation by the median to get the COD. (Click) 
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As you can see, this corresponds with the Market 5 residential as shown on the ratio report. 
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Presentation Notes
The goal is to provide fair and equitable values to all taxpayers as shown on this report (click) which happens to be the results of the TY2025 analysis and work performed by Yavapai County.
With that I will turn it over to Jennifer McGovern from Yavapai.
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