
Market and Assessment Analysis 
Utilizing STARS

(STARS =  DOR Statistical Tool for Analytics and Ratio Studies)



No Memorization.

NO Test.



Examples - Possible Uses or Applications of STARS

• Analysis of assessment levels and uniformity
• Determination of trending factor
• Identification of areas for review, research or 

attention

• Specification and Calibration of your valuation model
• Analysis of markets 
• Analysis of appraisal adjustments
• Analysis of appraisals
• Paired Sales Analysis
• Basis for presentations to BOE
Note-
• STARS is useful in analysis of both residential and 

commercial properties or markets.



A Quick Note About Modeling
We mentioned modeling on the previous slide so 

lets address modeling for a moment.

• Don‟t let modeling “scare” you.
• Every appraiser does modeling. (The factors that 

you adjust for in an appraisal is a model.)
• “A model is a representation of how something 

works.” (IAAO)
• Modeling is simply a way of reflecting the 

market and its influences.
• It is a description of observed patterns.
• It can be simple or complex.
• Models are used in all three approaches to 

value.



Considerations When Doing Analysis

•Data Quality

•Size of Data Set (Number of Observations)

•Market –vs- Non-Market Sales

•Outliers



Statistical Overview – General Statistics

•Median - The midpoint value. Is effected less by 
extreme ratios. Generally preferred measure of 
central tendency for analysis and trending. Used 
for the COD.

•Mean - The arithmetic average. Used for the COV.

•Weighted Mean - The weighted average. Used for 
the PRD

•PRD (Price Related Differential) – Measures 
uniformity between low and high value properties. 



Statistical Overview - Absolute Dispersion Measures

•Range – measure or difference between lowest 
and highest values.

•Quartiles / Percentages – Dividing points.

•Deviations

–Average Absolute Deviation – measures distance 
between observations and central tendency.

–Standard Deviation – provides a measure of uniformity 
but is most useful with (or dependent upon) data that 
has a normal distribution. Provides a range that you can 
expect certain percentages of your sample to fall within. 
( 1SD=65%, 2SD=95% and 3SD=99%)



Statistical Overview - Relative Dispersion Measures

•Expressed as percentages.

•Allows comparison between samples.

•COD (Coefficient of Dispersion) – Usually from the 
median. Good measure of uniformity and indicator 
of „confidence level.‟ 

•COV (Coefficient of Variation) – Based on the 
Standard Deviation and expressed as a percentage. 
Always calculated on the mean. Useful in measuring 
uniformity if you have data with a normal 
distribution.



One aspect of STARS is the automated calculation and 
identification of outliers. This is based on an IAAO standard.

The procedure identifies Standard Outliers as being outside 
of a trim point that is one and a half times the Interquartile 
Range (the range from the First Quartile to the Third 
Quartile) and Extreme Outliers as being outside of a point 
that is three times the Interquartile Range.



Handling Outliers:

•Generally, you want to remove as few outliers as possible.

•Only remove outliers if they are likely to skew or distort 
your statistical measures or analysis results.

•Research the outliers to see if there is an identifiable 
adjustment that can be made so that they can be included. 

•Be uniform in how you handle them.

•Do not trim outliers by arbitrary selection, use an 
appropriate trim procedure.

•Check for a skewed distribution and make sure any 
trimming does not shift the statistical measures.



Handling Outliers:

- Skewed Distributions -
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Handling Outliers:

Recognize the outliers as important data and a tool. 
– They may provide valuable information.

•Consider what they may be telling you about:
• The Market

• Your Assessments

• Your Model 

•Use the outliers as a means of testing your model. Do they 
indicate a systemic problem? 

• For example in a system where you are not adjusting for view, if 
many of your low outliers are view properties it may indicate that 
you should be applying a view factor.



General Comments Regarding Analysis

Highly Recommend:
• Extensive use of GIS in your analysis – looking 

at things visually can bring out facts, trends, 
variations and other items that you would miss 
just looking at numbers.

• A good and well defined sales validation process.
• A good and well defined sales condition 

verification process.
• Paired Sales Analysis (analysis of properties that 

sell more than once in a given time period) is 
very useful and highly encouraged.

• Determination of and use of Market (Time) 
Adjustments when appropriate.



Examples of Use of GIS in Analysis

Here are just a few examples of items that can be mapped, 
illustrated and represented with GIS.

• Ratios (Assessed Value to Sales Price)

• Property Characteristics or Attributes 
– Can be mapped alone such as indicating all view properties

– Can be highlighted or identified as part of other analysis such as ratios

• Zoning, Land Use, Topography and a Utility (Usability) Rating

• Sales- volume, locations, sales price, price per SF

• Land Values- Price per Acre and Site/Lot Values

• Paired Sales- Percent or rate of change

• Outliers (maybe a pattern emerges)

• Photographic, topographic, flood zones, wetlands and other overlays 

• Possible Application: Modeling- using GIS might help identify missed 
influences or influences that need to be calibrated better

• Note: can use background/fill colors, outline colors and fill patterns.



Examples of Use of GIS in Analysis
• Symbology



Examples of Use of GIS in Analysis



Examples of Use of GIS in Analysis
• Analysis Areas (Market Areas, Valuation Areas, Neighborhoods)

Geographic Area
Region
Neighborhood

Region
Neighborhood
Sub-Neighborhood

Analysis Areas

Region
District

Neighborhood



Examples of Use of GIS in Analysis
• Layers

Layers can help in identification of Market 
Areas/Neighborhoods & in Analysis
-Topographical Lines
-Aerial Photography
-Roads, Railroads, Rivers
-Flood Zones, Wetlands, Climate Maps
-Noise Impacts, Commute Time Maps



Examples of Use of GIS in Analysis
• Sample 1: Ratios: 5% steps blue to green to red



Examples of Use of GIS in Analysis
• Sample 2: Ratios: 5% steps blue to green to red



Examples of Use of GIS in Analysis
• Sample 3: Land Values: Purple over 60,000 & Lt Blue Under 60,000



Examples of Use of GIS in Analysis
• Sample 4: Land Values:
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Examples of Use of GIS in Analysis

Now that you have seen a few samples of GIS images lets 
review the list of examples one more time.

• Ratios (Assessed Value to Sales Price)

• Property Characteristics or Attributes (alone)

• Properties with particular characteristics can be highlighted or 
identified (as part of other analysis such as ratios)

• Zoning, Land Use, Topography and a Utility (Usability) Rating

• Sales- volume, locations, sales price, price per SF

• Land Values- Price per Acre and Site/Lot Values

• Paired Sales- Percent or rate of change

• Outliers (maybe a pattern emerges)

• Photographic, topographic, flood zones, wetlands and other overlays 

• Possible Application: Modeling- using GIS might help identify missed 
influences or influences that need to be calibrated better

• Note: can use background/fill colors, outline colors and fill patterns.



General Comments Regarding Analysis

An Example of the importance of Analysis

• Analysis is essential to 
– Uniformity, 
– Achieving Proper Assessment Level and 
– Market Knowledge.

• The following slide is an illustration that involves 
analysis of neighborhood adjustments (factors, 
multipliers)



General Comments Regarding Analysis
Neighborhood Ratios



Typical Structures of Studies

• Overall Structure
– Valuation/Market Areas 
– Use Types
– Other Attributes or Characteristics



Typical Structures of Studies

• Valuation/Market Areas 
– (Geographic Areas, Regions, Neighborhoods)

– Entire County
– Geographic Areas / Regions
– Districts
– Neighborhoods

– School Districts
– City Limits



Typical Structures of Studies

• Use Types
– All Sales 
– Vacant Land
– Residential- All 
– Residential- SFR 
– Residential- Condos & Townhouses 
– Commercial- All 
– Commercial- Retail 
– Commercial- Offices 



Typical Structures of Studies

• Other Attributes or Characteristics
– View Properties
– Waterfront Properties- Sound, Bay, Tidal, Lake, River

• No Bank
• Low Bank
• Medium Bank
• High Bank

• Characteristics
– Individually
– Mixed

• Within Each Study Structure You Will 
Utilize Multiple Stratifications



Typical Structures of Studies



A General Side Note of Caution

Ask Questions and Test Your Assumptions !!!

We would encourage you to be careful in your analysis and the 
conclusions and statements you make.



Median Home Prices per the 
Washington Center for Real Estate Research

Median Home Prices
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Ask Questions and Test Your Assumptions

Let‟s look more closely at the Median Price as an example:

• Have you corrected for changes in the
– average size?

– average quality?

– average age?

• Is the market shifting such that there are more, or fewer, 
upper end sales; or that there are more, or fewer, lower end 
(starter home) sales?

A basic question would be: Is the “Median” home of today the 
same as the “Median” home of a year ago? Or two years 
ago?  Or, a few more years back? Have you taken changes 
into consideration?



Statistical Examples

The next series of slides are example charts. 

The charts: 

• Are on ratios of Assessed Value to Sales Price.

The Following presumptions apply to all the 
examples.

• They are from a large enough sample.

• The statistical measures indicate that it is 
reasonable to draw conclusions from the 
sample.



Ratio by Sale Date
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What do these statistics tell you?



These ratio statistics indicate a possible changing (declining) market. 

What might I want to do in this situation when I analyze my 

assessment level and decide on my trending factor?

• If I have enough sales I might use only 4th Quarter sales.

• If through paired sales or other analysis I have determined a 

market (time) adjustment I could trend all sales to the end of the 

year or assessment date.
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What do these statistics tell you?

Ratio by Acreage
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This graph indicates that properties with more land are being undervalued.

What is a likely area of adjustment to address this?

– Maybe the land value?

Are there other possible explanations? 

– Outbuildings? 

– Related characteristics or attributes like privacy?
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Ratio by Quality
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This graph indicates that lower quality homes are being undervalued 

and higher quality homes overvalued.

Two possible causes would be that your quality adjustment is too 

aggressive or that your classification is too aggressive
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What do these statistics tell you?

Ratios by Neighborhood
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Note: These two neighborhoods had the same number of sales.



The ratios for these two neighborhoods indicate equity in the sense of 
similar median ratios, however, Neighborhood 12 has a much larger 

range than Neighborhood 14, indicating that it could use some attention.

Neighborhood 12 @ a range of 15% is 3 times that of Neighborhood 14 @ 5%.
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What do these statistics tell you?

Ratio by Year Built
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This graph shows how older homes are being valued at a lower level (ratio) than 

homes that are 10 to 30 years old and homes less than 10 years old are being 

valued at a higher level.

There are numerous possible causes. For example, it could involve one or more 

valuation issues (like effective age or quality classification) or it could be an issue 

with not picking up renovations on older homes.
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What do these statistics tell you?
Hint: Different Data, Similar look to chart.

Ratio by Year Built
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Ratio by Year Built
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Notice the scale on this one. It has the same trend as the previous one 
except the difference (range) here is only 0.02 (2%) from the lowest to 
the highest. You still might want to look at it as there appears to be a 

trend but any adjustment you make is going to be of a much finer nature.



Here is a different example. A consistent pattern such as this one 

might alert you to issues with your Effective Age or depreciation 

determination. (Make sure you consider alternate causes.)
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Charts & Scatter Diagrams-
Looking Beyond the Trendline
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Charts & Scatter Diagrams-
Looking Beyond the Trendline
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This would lead me to ask questions like:

•Is this reflecting something we are doing?

•Is it a market response to something that we are not picking up?

•Do we need to adjust our depreciation scale?

•Or ???????



Advantages of Multiple References or 
Perspectives

Ratio by Impr ovement Qual i ty
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We have a fairly steep trendline (approx. 0.85 to 1.10) that is also fairly 
straight. However, when you look at the bar chart, while everything from 

3.5 up trends higher and you would want to look at that, the 4.0 
classification really stands out and begs for closer scrutiny.



Actual Samples From STARS



Actual Samples From STARS



Actual Samples From STARS



Actual Samples From STARS



Actual Samples From STARS



Actual Samples From STARS



Actual Samples From STARS




