
Quick Review

● The user cost model in housing valuation

● Limitations of the user cost model
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Housing Valuation II

RE420: URBAN AND REGIONAL ECONOMICS
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Introduction

• Imagine you are considering to buy a home listed in Zillow

• How do we determine the listing price is appropriate?

< Weston Place, 625 N Segoe Rd, Madison, WI 53705 >
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Two Different Approaches for Valuation

1. The User Cost Model

2. Hedonic Approach
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Hedonic Approach

Limitations of the User Cost Model

• Possible missing components in the user cost model

• Rent prices are not available for all properties

• Even if we know the rent price of a house, whether the rent price is 
fairly priced is still a question
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Hedonic Approach

• Kain, J., Quigley, J. (1970). “Measuring the Value of Housing Quality,” 
Journal of the American Statistical Association 65(330), 532-548.

• A dwelling is a bundle of attributes:

– Floor space

– Lot size

– # Bedrooms

– # Bathrooms

– # Garages

– Fireplace

– …
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Hedonic Approach

• When purchasing home, the buyers jointly purchase a wide variety of 
attributes, which influences the sale price

• Researchers found a number of variables that are relevant to the home 
purchase prices, such as:

– Variables related to the quality of dwelling units (e.g., condition of floors, windows, 
walls, levels of housekeeping, etc.)

– Variables related to the quality of the structure and parcel (e.g., condition of drives 
and walks, landscaping, structure exterior, etc.)

– Variables related to the quality of adjacent properties (e.g., condition of structures, 
parcels, etc.)

– Variables related to pertaining to the residential quality of specific aspects of the block 
face (e.g., condition of street, percent of nonresidential use, etc.)
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Hedonic Approach

• E.g., Grether and Mieszkowski (1974):

𝐻𝑜𝑢𝑠𝑒 𝑉𝑎𝑙𝑢𝑒 
=  36 +  5.2 ×  𝑠𝑞𝑢𝑎𝑟𝑒 𝑓𝑜𝑜𝑡𝑎𝑔𝑒 +  0.89 ×  𝑙𝑜𝑡 𝑠𝑖𝑧𝑒 +  800 × # 𝑏𝑎𝑡ℎ𝑟𝑜𝑜𝑚𝑠 
+  580 ×  𝑓𝑎𝑚𝑖𝑙𝑦 𝑟𝑜𝑜𝑚 +  830 ×  𝑓𝑖𝑟𝑒𝑝𝑙𝑎𝑐𝑒 +  790 ×  𝑜𝑛𝑒 − 𝑐𝑎𝑟 𝑔𝑎𝑟𝑎𝑔𝑒 
+  1,270 ×  𝑡𝑤𝑜 − 𝑐𝑎𝑟 𝑔𝑎𝑟𝑎𝑔𝑒 –  5.2 ×  𝑎𝑣𝑒𝑟𝑎𝑔𝑒 𝑟𝑜𝑜𝑚 𝑠𝑖𝑧𝑒 –  0.07 ×  𝑎𝑔𝑒 
×  𝑠𝑞𝑢𝑎𝑟𝑒 𝑓𝑜𝑜𝑡𝑎𝑔𝑒 +  𝑎𝑑𝑑𝑖𝑡𝑖𝑜𝑛𝑎𝑙 𝑎𝑡𝑡𝑟𝑖𝑏𝑢𝑡𝑒 𝑒𝑓𝑓𝑒𝑐𝑡
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Hedonic Approach

• E.g., Grether and Mieszkowski (1974):

𝐻𝑜𝑢𝑠𝑒 𝑉𝑎𝑙𝑢𝑒 
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+  1,270 ×  𝑡𝑤𝑜 − 𝑐𝑎𝑟 𝑔𝑎𝑟𝑎𝑔𝑒 –  5.2 ×  𝑎𝑣𝑒𝑟𝑎𝑔𝑒 𝑟𝑜𝑜𝑚 𝑠𝑖𝑧𝑒 –  0.07 ×  𝑎𝑔𝑒 
×  𝑠𝑞𝑢𝑎𝑟𝑒 𝑓𝑜𝑜𝑡𝑎𝑔𝑒 +  𝑎𝑑𝑑𝑖𝑡𝑖𝑜𝑛𝑎𝑙 𝑎𝑡𝑡𝑟𝑖𝑏𝑢𝑡𝑒 𝑒𝑓𝑓𝑒𝑐𝑡

o A second bathroom is worth $800
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Hedonic Approach

• E.g., Grether and Mieszkowski (1974):
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o Having a family room is worth $580
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Hedonic Approach

• E.g., Grether and Mieszkowski (1974):

𝐻𝑜𝑢𝑠𝑒 𝑉𝑎𝑙𝑢𝑒 
=  36 +  5.2 ×  𝑠𝑞𝑢𝑎𝑟𝑒 𝑓𝑜𝑜𝑡𝑎𝑔𝑒 +  0.89 ×  𝑙𝑜𝑡 𝑠𝑖𝑧𝑒 +  800 × # 𝑏𝑎𝑡ℎ𝑟𝑜𝑜𝑚𝑠 
+  580 ×  𝑓𝑎𝑚𝑖𝑙𝑦 𝑟𝑜𝑜𝑚 +  830 ×  𝑓𝑖𝑟𝑒𝑝𝑙𝑎𝑐𝑒 +  790 ×  𝑜𝑛𝑒 − 𝑐𝑎𝑟 𝑔𝑎𝑟𝑎𝑔𝑒 
+  1,270 ×  𝑡𝑤𝑜 − 𝑐𝑎𝑟 𝑔𝑎𝑟𝑎𝑔𝑒 –  5.2 ×  𝑎𝑣𝑒𝑟𝑎𝑔𝑒 𝑟𝑜𝑜𝑚 𝑠𝑖𝑧𝑒 –  0.07 ×  𝑎𝑔𝑒 
×  𝑠𝑞𝑢𝑎𝑟𝑒 𝑓𝑜𝑜𝑡𝑎𝑔𝑒 +  𝑎𝑑𝑑𝑖𝑡𝑖𝑜𝑛𝑎𝑙 𝑎𝑡𝑡𝑟𝑖𝑏𝑢𝑡𝑒 𝑒𝑓𝑓𝑒𝑐𝑡

o Having a fireplace is worth $830
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Hedonic Approach

• E.g., Grether and Mieszkowski (1974):

– Grether and Mieszkowski (1974) used housing transaction records during 1962-
1969, when the home value were very low by today’s standards

– The average home value was $22,000
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A Standard Hedonic Model

– 𝑃𝑖  is transaction price of property 𝑖, and is expressed in logarithmic form because the 

housing transactions prices are log-normally distributed;

– 𝑋1 represents any continuously measured property, locational and neighborhood 

hedonic characteristics (e.g., lot size);

– 𝑋2 represents any discretely measured property, locational and neighborhood 

hedonic characteristics (e.g., number of bedrooms, presence of garage);

– 𝐷𝑖𝑡  is indicator variables (dummy) which take value of 1 if property 𝑖 transacted 

during period 𝑡 and 0 otherwise; notice one time period (typically the first period) is 

excluded; 

ln𝑃𝑖𝑡 = 𝛼 + 𝛽1ln𝑋1𝑖 + 𝛽2𝑋2𝑖 + σ𝑡=2
𝑇 𝛾𝑡 𝐷𝑡 + 𝜀𝑖𝑡   (1)
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House Price Distribution
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ln(House Price) Distribution
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Estimating Hedonic Model Using Stata
Set-up to run linear regression

1. Import housing transaction data

– File > Import > Data to Excel spreadsheet (*.xls;*.xlsx)

– Browse and select the file housing transactions.xlsx.

– Check “Import first row as variable names” and OK

2. Create logarithms of price, landsqft, bldgsqft

– gen ln_price = ln(price)

– gen ln_landsqft = ln(landsqft)

– gen ln_bldgsqft = ln(bldgsqft)

3. Create age_square

– gen age_square = age*age

4. Create indicator variables for each year

– tab year, gen(i_year)
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Estimating Hedonic Model Using Stata

Running linear regression

1. Model 1: Age, Age2, Bedrooms, Bathrooms, Centair, Fireplace, log(Bldgsqft)

2. Model 2: Age, Age2, Bedrooms, Bathrooms, Centair, Fireplace, Garage1, 

Garage2, log(Landsqft), log(Bldgsqft)

3. Model 3: Age, Age2, Bedrooms, Bathrooms, Centair, Fireplace, Garage1, 

Garage2, log(Landsqft), log(Bldgsqft), and Year Dummies (i_year2 - i_year17)
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Estimating Hedonic Model Using Stata

• Model 1 Results
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Estimating Hedonic Model Using Stata

• Model 2 Results

– Do more bedrooms reduce the housing value? Multicollinearity.
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Estimating Hedonic Model Using Stata
• Model 3 Results
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Estimating Hedonic Model Using Stata

• From the estimated coefficients from Model 1, we can write the hedonic price 
equation as:

• Then, what is the price of a house with the following characteristics?

– 20-year-old

– 3 bedroom & 3 bathroom

– w/ central air conditioning & fireplace

– 3,000 building sqft

ln 𝑃𝑟𝑖𝑐𝑒 = 6.61361 + 0.00914 × 𝐴𝑔𝑒 − 0.00003 × 𝐴𝑔𝑒2 − 0.0125 × 𝐵𝑒𝑑𝑟𝑜𝑜𝑚𝑠
   +0.0811 × 𝐵𝑎𝑡ℎ𝑟𝑜𝑜𝑚𝑠 + 0.0677 × 𝐶𝑒𝑛𝑡𝐴𝑖𝑟
   +0.2738 × 𝐹𝑖𝑟𝑒𝑝𝑙𝑎𝑐𝑒 + 0.7527 × ln(𝑏𝑙𝑑𝑔𝑠𝑞𝑓𝑡)

Heejin Yoon 24



Estimating Hedonic Model Using Stata

ln 𝑃𝑟𝑖𝑐𝑒 = 6.61361 + 0.00914 × 20 − 0.00003 × 202 − 0.0126 ×3 +0.0811 × 3 + 0.0677 × 1
                        +0.2738 × 1 + 0.7527 × ln(3000) = 𝟏𝟑. 𝟑𝟓𝟓𝟒𝟗

∴ 𝑃𝑟𝑖𝑐𝑒 = exp 13.35549 = $𝟔𝟑𝟏, 𝟐𝟕𝟐. 𝟗
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Limitation of Hedonic Model

1. Never be able to completely and exhaustively know which variables 
affect housing values

2. Even if we know all the relevant variables, it is almost impossible to 
collect all these hedonic characteristics data

3. Hedonic function is changing over time

– E.g., proximity to water (lake, river, ocean) typically increases the housing 
value, but recently, due to the increasing flood risk, proximity to water no 
longer increases the property value
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Video Clip
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Housing Markets Don’t Efficiently Factor in Flood Risk (2:20)

https://www.youtube.com/watch?v=n18s5kcE0So


Key Takeaways

● Understand the concept of the hedonic model in housing valuation

● Understand the actual estimation of the hedonic model using Stata

● Understand the limitation of the hedonic pricing model

● Optional Readings: 

● Jan K. Brueckner, Lectures on Urban Economics. Chapter 6

● Kain, J., Quigley, J. (1970). “Measuring the Value of Housing Quality,” Journal of 
the American Statistical Association 65(330), 532-548.
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