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Special features of housing stock 
• Housing has three features that make it different 

from other products.  

(1) the housing stock is heterogeneous, with dwellings that 

differ in size, age, style, interior features, utilities, and location.  

(2) housing is durable and can deteriorate over time at a fast 

rate or a slow one, depending on the maintenance and repair 

decisions of its owner.  

(3) moving is costly, so when income or housing preferences 

change, consumers don’t instantly adjust their housing 

consumption. Instead, residents wait until the gap between 

the ideal house and their actual house is large enough to 

justify the large cost of moving.  
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Heterogeneous characteristics of 
housing stock 

• The housing stock is heterogeneous, with each dwelling 

offering a different bundle of housing services.  

• Dwellings differ in size, layout, style, utilities (heating 

and electrical), and the quality of the interior and the 

exterior.  

• When you choose an apartment or house, you also 

choose a neighborhood, with its own bundle of housing 

services.  

• Neighborhoods differ in accessibility to jobs and 

social opportunities, local public goods and taxes, 
and environmental quality. 
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Heterogeneous characteristics of 
housing stock 
• What determines the equilibrium price of a dwelling?  

• Under the hedonic approach, we determine the price of each part of the 
housing bundle.  

• A hedonic study of the market might generate the following information: 

• Base price: The average house, with a price of $200,000.  
• 3 bedrooms  

• 5 miles from the city center  

• 6 years old.  

• Access price: The price drops by $2,000 for every additional mile from the 
city center. 

• Size: The price increases by $30,000 for every additional bedroom.  

• Roof age: The price of housing decreases by $500 for every year of roof 
age.  

• Air quality: The price decreases by $1,000 for every additional unit of air 
pollution. 

• Schools: The price increases by $2,000 for every one-unit increase in the 
average test score of students in the local elementary school. 
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Hedonic Pricing Model 
• To predict the price of a particular dwelling, we add to the base 

price to reflect differences between the average dwelling and 

a particular dwelling.  

Example  

• The fourth bedroom adds $30,000 to the price.  

• A new roof adds another $3,000.  

• The four-unit difference in air pollution adds $4,000.  

• If the average test scores in the local school are three 

points higher than the city average, that adds another $6,000. 

• Adding up these adjustments, the predicted price of the 
dwelling is $243,000.  
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Hedonic Pricing Model 

• The classic hedonic study is by Kain and Quigley (1970).  

• They used data from the St. Louis housing market in the 1960s to 

estimate the dollar values of different housing attributes.  

• The following figure shows the percentage changes in monthly 

rent and house value for one-unit changes in each of various 

housing features.  

Example 

• A one-unit increase in interior quality increases monthly rent by 2.1 percent 

and market value by 5.6 percent.  

• The exterior quality of nearby dwellings was measured on a scale of 1 

(bad) to 5 (excellent).  

• A one-unit increase in the quality of adjacent dwellings increased rent by 

3% and market value by 5.3%.  

• A one-unit increase in the quality of dwellings on the block increased rent 
by 6% and market value by 2.9%. 
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Hedonic Pricing Model 
• Other hedonic studies have explored the effects of amenities on 

housing prices. 

• Among the neighborhood characteristics with positive effects 
on housing prices are proximity to jobs, high-performing 
schools, transit stations, and churches.  

• In contrast, property values are lower in neighborhoods close to 
areas with high crime rates, toxic waste facilities, and noisy 
highways.  

• How does a household choose among alternative dwellings, 
each of which provides a different bundle of characteristics?  

• Most consumers do not have access to a hedonic study of 
their housing market.  

• As they shop, they gather their own information about the 
implicit prices of location, size, and design features.  
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Property values by station’s distance intervals: 
 Assessed Value 

Property values by station’s distance intervals: 
Market Value 
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Descriptive statistics (average of all variables) 

Source: Malaitham et al. (2020)  
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1% closer to the major roads can add 0.35% to the real estate value. 
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Located near the stations can significantly add a value to the property. 
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Located near the expressway can add a value to the property. 



The Filtering Model of Housing Market  

• The filtering model of the housing market shows 

how a dwelling changes over time in quality and in 

the income of its occupants. 

• The filtering process has two basic features:  
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1. Decrease in quality The quantity of housing services 

generated by a dwelling (summarized in “quality”) 

decreases over time because of physical deterioration, 

technological obsolescence, and changes in housing 

fashion.   

2. Decrease in occupant income As a dwelling moves 

down the quality ladder,  it is occupied by households with 
progressively lower incomes. 

Source: O’Sullivan (2018) and O’Sullivan (2012)  



The Filtering Model of Housing Market  
• The following picture represents the essential features of the filtering 

model.  
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• The horizontal axis shows household income, with three types of households, 

low-income ($100), medium-income ($200), and high-income ($300). 

• The vertical axis shows the quality of housing, with three levels, low (10 units), 
medium (20), and high (30).  

Source: O’Sullivan (2018) and O’Sullivan (2012)  



The Filtering Model of Housing Market  

• (1) suppose that regular maintenance activity by the 

property owner means that each dwelling loses one unit 

of quality per year.  

• (2) this underlying movement down the quality ladder can 

be reversed, but only at a substantial cost for remodeling 

and renovation.  

• (3) each household has a maximum gap between its ideal 

and actual housing quality. Once the gap reaches 10 

units, the household closes the gap by either upgrading 
its existing dwelling or moving to a different dwelling. 
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The Filtering Model of Housing Market  
• All the action happens at the end of each decade.  

• Each household experiences a growing mismatch 
between the ideal and the actual quality of housing. 

• The high-income household starts at point h, but by the 

end of the decade is at point i, with a 10-unit gap between 
the ideal and the actual quality.  

• Similarly, the middle-income household goes from point m 

to point n. 

• The low-income household goes from l  to z. 

• At the end of the decade, each household has to choose 
between restoring the house to the original quality, 
upgrading, or moving to a different house. 
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The Filtering Model of Housing Market  

• Since upgrading is costly relative to the price of a new 

house, most high-income households move rather than 

upgrade. 

• Moving to a new house gets them back to point h, with a 

quality level q = 30.  

• They vacate their old house with  q = 20, selling it to the 
highest bidder. 
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High-income households 

Source: O’Sullivan (2018) and O’Sullivan (2012)  



 

• An alternative to upgrading the original house (moving it 
from n back to m) is to buy a used house from a high-
income household.  

• If the supply of used housing with quality level 20 is 
relatively large (if a large number of high-income households 
sell their old houses), the price will be low enough that 
moving is less costly than upgrading the old house.  

• So the dwelling formerly occupied by the high-income 
household moves from point i to point m.   

• To summarize, the filtering process is shown by the 
movement of a dwelling down the housing stepladder, from 
point h to i (decrease in quality) and then from point i to m 
(decrease in occupant income). 

25 Page 

The Filtering Model of Housing Market  
Middle-income households 



The Filtering Model of Housing Market  

• If the supply of used housing of quality level 10 is 

relatively large, the price will be low enough that it is more 

efficient to move rather than upgrade.  

• So the household moves from point z back to point l by 

moving to a dwelling that has moved down the stepladder 

from  point  m  to  n  (decrease in quality) and then from 

point n to l (decrease in occupant income).  

• The houses vacated by the low-income households with 
quality = 0 are then retired from the housing market.  
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Low-income households 

Source: O’Sullivan (2018) and O’Sullivan (2012)  



The Filtering Model of Housing Market  

• Housing quality is assumed to be proportional to 

income, and quality decreases by 10 units over the 

decade.  

• A dwelling occupied by a high-income household 

moves from point h to i (quality decreases), and then 

from point i to m (vacated by the high-income 

household after it moves to new housing and then 
occupied by the middle-income household).  
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Abandonment and Public Policy 
• We’ve seen that a dwelling will be abandoned if it cannot be 

profitably used for housing or any alternative use.  

• Local tax policy can contribute to the abandonment problem if the 

property tax is inflexible.  

• As a dwelling moves down the quality ladder over time, profit 

decreases.  

• For example, suppose the annual profit from a dwelling is initially 

$4,000 and the annual tax is $3,000.  

• If the profit drops to $2,000 per year and the property tax is fixed 

at $3,000, the owner will abandon the property because the tax 

exceeds the profit.  

• In contrast, if the property tax were flexible, it would be cut in half 

from $3,000 to $1,500, and the owner would have an incentive to 
keep the property because the profit ($2,000) still exceeds the tax.  
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Externalities cause inefficiency 
• Abandoned buildings provide targets for vandals and graffiti 

artists, and they quickly become eyesores.  

• They often become the temporary homes and retail outlets 

for transients and drug dealers, so they contribute to crime.  

• For these reasons, abandonment decreases the relative 

attractiveness of a neighborhood, decreasing the rent that 

other landlords can charge for their properties.  

• The decrease in profit on other properties encourages more 

abandonment, so the process can be self-reinforcing.  
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Moving cost and consumer disequilibrium  

• For most households, a change in housing 

consumption requires a move to a different dwelling, 

and the cost of moving is substantial.  

• In addition to the large cost of moving furniture and 

other possessions, there is also a large personal 

cost associated with leaving a neighborhood, with 

its familiar people, schools, and stores.  

• The notion of neighborhood attachment captures the 

idea that a move to a new neighborhood disrupts 

social and consumption patterns, imposing a 
substantial cost on the household.  
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• (1) Households do not instantly respond to a change in 
circumstances, such as an increase in income or a decrease in 
the quality of housing, but instead tolerate a gap between the 
ideal and actual consumption levels.  

• (2) When a household moves, it eliminates the housing gap, 
so the change in housing consumption is likely to be large.  

• As income increases, the gap between the household’s ideal 
dwelling and its actual dwelling will grow, and it eventually may 
become large enough to justify moving.  

• In fact, if a household anticipates future changes in the utility-
maximizing consumption level, it may overshoot its current ideal 
level to reduce the size of a future gap between the ideal and 
actual consumption.  
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Moving cost and consumer disequilibrium  

Source: O’Sullivan (2018) and O’Sullivan (2012)  


