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Problem statement

We explored a Bayesian hierarchical approach to

identify property submarkets in the Denver area.

Background and Motivation

REX, our partner organization,desired a more robust

and fine-grained real estate index for realtors and

property investors. Existing solutions in the market

are only focused on city-level metrics and do not pro-

vide clarity into more fine-grained submarkets.

We want therefore approached the problem differ-

ently, first predicting at a submarket level and then

generating and aggregating prediction of demand at

the market level.

Data

The dataset contained 257,057 properties that are

listed and sold from March 2016 to November 2020.

The dataset came from 3 sources

MLS Listing Dataset Provides information on

home listings and sale transaction data.

REX Dataset Provides information about the

profile of each property

Census-tract Dataset Combination of data from

NeighborhoodScout and other public census

records.

Data pipeline

Baseline Models

Iterate over the range 3-20 to find the optimal number of submarkets based on MSE score

Methods Optimal submarkets Testing Accuracy ROC-AUC Predicted / Actual

Logistic Regression 11 0.63 0.55 0.9964

XGBoost 7 0.65 0.69 1.0004

Developed Models

Methodology

Introduced a Baysian hierarchical model where the submarket classification of a home into one of K
submarkets is a latent variable

1. zn ∼ Cat(π) : This variable represents the submarket classification of a home.
2. ln ∼ N (µzn, Σzn) : This variable corresponds to a home’s latitude and longitude.
3. yn = fzn(hn) : This variable represents the probability that a home will be sold during this specified time
interval, given that it is listed.

Results

Methods Training Acc Testing Acc ROC-AUC MSE R2

Logistic Regression 0.628 0.632 0.50 383 0.999

XGBoost 0.826 0.664 0.62 511.8 0.999

Submarket Visualizations

Logistic Regressions

XGBoost
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