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Understanding the housing market is important, but difficult

Important for anyone who wants to rent or buy/sell

Difficult because it requires: 

● Data collection from various websites
● Narrowing down search based on geographical or economical constraints
● Iterative searching over the collected information

Highly time-consuming and laborious

Becomes infeasible when the data size is large
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Our Solution: KG-based tool for flexible analysis

● A KG construction pipeline for integrating information
● A tool given the geography of interest (California)
● Two use-cases:

○ Rental recommendations 
○ Spatio-temporal dynamics of the market
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KG Construction Method

Data Acquisition 
and Cleaning Entity Linking Ontology 

Mapping 
Query Matching

User Interface & 
Visualization
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1. Data Acquisition and Cleaning
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2. Entity Linking

Apartments between different websites
Similarity = α ∗ SimLocation+ (1 - α) ∗ SimTitle

 Location

 Title
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Zipcode-based blocking improves 
time from 30mins to 30s per county!



3. Ontology Mapping
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46K nodes 
160+ relationships



4a. Query Matching with Keywords

Keywords

Q: “An apartment near the 
shopping center, with high 
security. I can go for a walk in 
the nearby park on weekends. 
And the people here are highly 
educated and relatively rich.”

Q: “I want to rent a new 
apartment where I can easily 
make friends with young 
neighbors. It's better if many 
Asian lives here.”

shopping 
number of nearby shopping malls

security 
confirmed cases & deaths of covid-19; crime rate

category measurement 

education the proportion of high school degree & 
bachelor; number of nearby universities

economy employ rate; mean income of families

age of apartment built_in time

social median age; the proportion of married

race distribution the proportion of Asian/black/white
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4b. Query Matching through Entity resolution

ER & Rule-based Matching

Q: “An apartment near the residence of 
Nylon Pink, with high security. It’s better 
if I can go for a walk in the Los Encinos 
State Historic Park on weekends. And 
the people here are highly educated and 
relatively rich.”

Q: “An apartment near 6201 Hollywood 
Blvd.”

Celebrity

Spot

Address

Capitalized/Entity: PERSON

Capitalized/Entity: ORG,LOC,FAC

Capitalized/pattern: CARDINAL,LOC,GRE...

Using SpaCy
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4c. Query Matching by topic modeling 

Q: “I want to find an apartment 
near Hollywood, with a big 
swimming pool and a big kitchen. 
I’ll appreciate if the apartment 
has a well equipped onsite gym. 
Be close to downtown food. 
Modern designed. I enjoy 
relaxing in my private courtyard 
after a long day….”

Topic Modeling: LDA
Getting Raw Data
apartment.describe

Data Pre-processing
tokenization, removing stop words, 
lemmatizing, stemming, filtering

Training Models
Bag of Words / TF-IDF

Evaluation
Average score

Save Results & Trained model

Topic ID
+

words & weights
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5a. Use case: Rental recommendations

User Evaluation: Compare the top 50 results from 10 users with standard results for 9 scenarios 
(see paper for details) 11



5b. Use case: Spatio-temporal dynamics of the market

● Track and analyze data changes between different counties, states, or countries
● Easily and continuously expand data over time
● Answer questions related to marketing or social science

 Example (deaths):

Nov 2020 Feb 2021 Nov 2020 Feb 2021
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 Example (prices):



KG-based 
method

Reuse and Expand Easily!

Personalized Recommendation

Data Integration

Novel use cases
Impact of regional education and climate on China’s housing prices

Housing Market Analysis
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Thank You 
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