
Multiple Regression 

Modeling and Residential 

Appraisal 
The Who, What, Where, When, Why, and How… 

but not necessarily in that order 
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What is Multiple 

Regression Modeling? 
Process of estimating the relationships between 

variables 

Multiple Independent variables working together 

to determine one Dependent variable 

In our case the property characteristics are 

independent & value is dependent 
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What is Multiple 

Regression Modeling? 
Early 19th Century – Least Squares Method 

Procedure has been around for hundreds of years 

but it wasn’t really practical until the advent     

of computers because of the number of 

calculations involved 
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Francis Galton 

• English Victorian statistician, 

progressive, polymath, 

sociologist, psychologist, 

anthropologist, eugenicist, 

tropical explorer, 

geographer, inventor, 

meteorologist, proto-

geneticist, and 

psychometrician.* 
 

 

• *Thank you, Wikipedia 
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Regression Toward the Mean 
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Types of Models 

• Non-Linear Models 

− Logarithmic 

− Exponential 

• Binary Models (Win / Loss) 

− Logit, Probit, Rare 

Events 

• Boolean Probability Models 

− Monte Carlo 

Simulations 

• Hazard / Slash Survival 

Models 

− Cancer Research 

• Two-Stage Models 

 Runway 
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Linear Modeling 101 

• Y = α + β(x) + μ  

or       

 Y = m(x) + B 

• How do the 

Independent 

Variables 

affect the 

Dependent 

Variable? 
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Linear Stepwise Model 
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Why Use MRM? 
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Why Use MRM? 

• Accuracy 

• Support 

• Comp Grid 

• Defensible 

• The Future 
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Who Should do the MRM? 

• Appraiser? 

• Statistician? 

• Team Approach? 
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Appraiser as Modeler 

Pros 

• Understands appraisal 

and your market 

• Solution already in 

house 

Cons 

• Takes away from 

existing head count 

• Need statistical / 

modeling expertise to 

train 

• Time to get up to 

speed 
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Statistician as Modeler 

Pros 

• Superior statistical 

knowledge 

• Does not detract from 

appraisal duties 

Cons 

• Additional head count 

• Needs training on 

appraisal theory and 

local market 

• Can you build 

appraisal models 

without sound 

appraisal judgment? 

• What do you do when 

the project is over? 
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Team Approach to Modeling 

Pros 

• Appraiser and modeler 

build off each other’s 

expertise 

• Continue appraisal 

work  

• “Best of both worlds” 

Cons 

• Additional head count 

• A good statistician is 

hard to find 

• What do you do when 

the project is over? 
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WHERE? 
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Where should You Model? 

In-CAMA: 

• No need to extract 

data 

• Automated Reporting 

tools 

• Comp Grid 

• Explainable – 

manipulate constants 

and coefficients  

3rd Party Software: 

• Easier to look at data 

• Non-specific 

programming language 

• Unlimited potential 

• Generally faster 
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How did we Model Residential Properties? 

• Start by pairing an appraiser with a 

statistician 

• 3-Day Boot Camp with expert from our CAMA 

vendor 

• Scrub the data (GIGO) 

− Tedious and time-consuming but VERY 

important 
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Next Steps 

• Created 22 Market Models, similar to NBHD 

Clusters 

• Created variables to be assigned value based 

on actual market contribution 

• Combined variables with class for best 

results 

− Example: sf, ag 
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Independent Variables (Residential)  

• (Square Footage X Class) 

• (Age X Class) 

• Bathrooms (Baseline = 2) 

• Condition: (Poor, Average, Good, Etc.) 

• Fireplaces 

• Central Heat and Air 

• Pool 

• Basement 

• Garage  

• Shop 
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Next Steps 

• Trial & error, run & rerun 

• Clean the data again 

• Check for deviation 

• At each step, appraiser knowledge and statistical 

knowledge work hand in hand     
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Conditions 

• You must have significant variation in values 

for a variable to be useful 

• You must consider all variables that are 

meaningful 

• You must constrain variables to fit reality 

• You must avoid closely correlated variables 

• Appraisal sense trumps statistics every time 

• Don’t be too quick to eliminate outliers 

• Fewer models is better  
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WHEN? 

82nd Annual International Conference on Assessment Administration 
26 



When Should You Start Modeling? 

• Now is good. 
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Accuracy 
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Graphs 
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Reporting 
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Comparable Sales Grid  
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The Future 

• Commercial Modeling 

− Traffic Density 

− Median Age 

− Median Income 

− Home Ownership 

− Quality of Schools 

− Medical Accessibility 

− Proportion of Population at Retirement Age 
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Thinking Outside the Box 
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The Future 

• Improved In-CAMA modeling options 

• Vast potential 

• Use Modeled values as Appraised? 

82nd Annual International Conference on Assessment Administration 
34 



Open Forum 

• Questions? 

• Comments? 

• Concerns? 

• Funny limericks? 
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Contact Info: 

Ronald Rowe 

Assistant Chief Appraiser 

Lubbock Central Appraisal District 

(806) 776-2254 (Office) 

(806) 252-1135 (Cell) 

rrowe@lubbockcad.org 
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IAAO Annual Conference 
Tampa, Florida 

August 28-31, 2016 
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