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Bid-Rent Theory
2Image Source: https://doi.org/10.1007/978-3-030-26626-4_16
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Bid-Rent IRL
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Image Source: https://www.businessinsider.com/new-york-city-real-estate-prices-3d-map-2015-1

Bid-Rent is 
generally a decent 
predictor, but not 
entirely accurate.
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Agent-based Land MArket (ALMA)
work done by Tatiana Filatova, Dawn Parker, and Anne van der Veen

4
Papers: https://doi.org/10.1016/j.compenvurbsys.2008.09.012 and http://jasss.soc.surrey.ac.uk/12/1/3.html

https://doi.org/10.1016/j.compenvurbsys.2008.09.012
http://jasss.soc.surrey.ac.uk/12/1/3.html
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Model Overview
5Image Source: http://jasss.soc.surrey.ac.uk/12/1/3.html 

http://jasss.soc.surrey.ac.uk/12/1/3.html
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ALMA Results
ALMA was able to produce a 
rent gradient, measured by 
the linear regression 
between land value and 
proximity.

6Image Source: http://jasss.soc.surrey.ac.uk/12/1/3.html 

http://jasss.soc.surrey.ac.uk/12/1/3.html
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ALMA’s Assumptions
• All agents have identical preferences and budgets

– This means all utility functions are the same

• All cells have the same level of environmental amenities
– This means buyers never face a trade-off between 

amenities and proximity. Therefore they will always seek to 
maximize proximity and disregard amenities entirely.
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Does the ALMA model 
work under diverse buyer 
preferences and market 
compositions?
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Utility in ALMA
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Weakening Assumptions
• Heterogeneity in Buyers:

– The preference for amenities is drawn from a uniform distribution   [ 
0, ɑ

max  
].

– The housing budget is drawn from a uniform distribution                   [ 
800, 1000 ]

• Variation in Cells - amenities are uniformly distributed [ 0, 1 ].

• Tested a wider variety of market compositions

– Parameterized ratio between number of buyers and sellers → Buyer 
Level
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Percentage of Homes Sold
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⍺max and ⍺max with Buyer Level vs. % Sold



   CyberGIS Center for Advanced Digital and Spatial Studies

How is the rent gradient is affected by 𝞪max?
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How is the rent gradient affected by buyer level?
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How is the rent gradient affected by buyer level?
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⍺max and Buyer Level vs. Rent Gradient
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Future Directions
• Find more data for model verification/validation!
• More rigorous sensitivity analysis
• Expanded models 

– coupled housing and land markets (CHALMS)
– models that include commerce and industry

• Exploring models of polycentricity
– Losch’s model of location
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Questions?

Email: michels9@illinois.edu
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Willing to Pay (WTP)
Recall:

● b - “affordability”
● Y - budget
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Polycentricity in the ALMA Model
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