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Abstract:
The rapid growth of the e-commerce market has revolutionised the way real estate is bought and 
sold, resulting in an increased need for effective social recommendation algorithms that can assist 
buyers in selecting the best properties based on their needs and preferences. This study reviewed 
existing commercial solutions in real estate recommendation and identified gaps in current models 
such as the cold-start problem, data sparsity and scalability issues. 

To circumvent these challenges and enhance the user experience in property acquisition, we 
developed a social recommendation app that utilises a multi-modal algorithm. The performance 
evaluation of the proposed algorithm performs well as an unsupervised machine learning 
algorithm, comparable to existing algorithms in speed and explainability of results.

Project Objectives:
To create a comprehensive solution for property seekers by implementing and developing an 
internal social recommendation system in the PropNex Investment Suite. 

Hybrid SVD-Cosine-Similarity 
Collaborative Filtering

• After pre-processing the data, we scaled and 
normalised the data to ensure that the 
similarity values are only affected by the 
angle between the vectors and not by their 
magnitudes. 

• We then utilised Truncated Singular Value 
Decomposition (TruncatedSVD) to reduce 
the feature matrix's dimensionality.

• The pairwise cosine similarity between the 
given project and all other projects is 
calculated. The projects with the highest 
cosine similarity values to the given project 
are identified as the most similar ones. 

Hybrid SVD-k-NN-clustering
Collaborative Filtering

• Most pre-processing, scaling, normalising, 
concatenation and dimensionality reduction 
steps are the same from the 
hybrid_SVD_cosinesim_normalised model.

• We started by fitting the k-NN model to the 
reduced features matrix.  

• The similarity is measured using Euclidean 
distance, and the algorithm was 
implemented with BallTree, KDTree, and 
brute force.

• We then found the properties that are 
nearest neighbours to the input property 
based on the k-NN model.
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