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My own career path
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● Undergrad (2003)
● Master’s (2004)
● Jobs in education, finance (2004-2005)
● PhD (2006-2011)
● Postdoc in Germany (2011-2014)
● Research Faculty in US (2014-2016)

● Data science bootcamp (2017)
● Data Scientist => DS Manager at a consulting company (2017-2019)
● DS Team Head at WeightWatchers (2019-2020)
● Head of DS at Radish, a fiction app startup (2020-2021)
● Head of Data at Roc360, real estate fintech (2021-present)



Business Context
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• Roc360 is a financial institution specializing in residential real estate 
investments.

• We fund business loans for investors—

– “fix-and-flip” investors who purchase distressed properties, renovate 
them, and resell them;

– buyers who purchase properties as rental investments.

• We source properties and leads for investors.

• We provide title and property insurance for properties.



Data Team
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● 8 full-time data scientists, 5 part-time consultants.

● Work includes:

○ Business Intelligence—dashboards, reports on risks and trends

○ Modeling—e.g. cash flow forecasting, borrower segmentation

○ Infrastructure—e.g. automated lead-gen pipeline
(search public record, run contact append services, update database)



Data Team

5 www.roc360.com

roc360.com



We use over a dozen data sources, including…
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● Property Listings

○ Records of property listings, un-listings, and updates by agents

■ Price changes, rent, closing price

■ Property description text

■ Property images

● Public record of home purchases

○ County-level registered information of home sales

■ Transaction type, buyer, seller

■ Property type, beds/baths, build year…

■ Scans of documents



Challenges and Opportunities: data quality
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Data comes from many 

sources (individual counties, 

agents, brokers); 

is inherently messy

(often originating in manual 

and analog processes, e.g. 

mortgage documents);

not standardized…

roc360.com

This means that extracting 

value out of real estate data 

is high-lift.

Not many companies have 

fully mature data products.  



Challenges and Opportunities: unstructured data
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There is tons of value in 

unstructured and highly 

idiosyncratic data—

e.g. scans of mortgage 

documents and records; 

property pictures, including of 

“distressed” properties.

A need and an opportunity to 

innovate with custom 

computer vision models,

e.g. for parsing scanned 

documents and classifying 

images.



First, let me share some of our “standard” data 
capabilities…
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Tracking market trends
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from our Market Intelligence Dashboard



• K-Means clustering for 
segmentation of our 
borrower population.

• Feature space 
consists of many 
fix-and-flip related 
business variables.

• Use centroid locations 
and inter-cluster 
relationships to better 
understand our 
borrowers, and 
search for new ones.

Segmenting fix-and-flip investors
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T-SNE Embeddings of Roc Borrowers, Colored by Cluster



● Predict how much cash 
we need on-hand to 
fund loans in the 
upcoming weeks.

● Automated schedule:

○ Make predictions.

○ Record on cloud 
database.

○ Track performance 
against actual values 
in stakeholder-facing 
dashboard.

Cash flow prediction model
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from our Cash Flow Model Tracking Dashboard



Now, for some really cool stuff…
(I think)
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Documents!
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Challenge: Real estate is analog-first
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• Sources of truth, and critical pieces of information, are stored in 
manually produced, printed, and signed documents—e.g. 
mortgage documents, property appraisals.

• Mortgage documents are public record, maintained by each 
county in the United States.

• Having an up-to-date record of the persons and corporate 
entities who signed the documents is useful for understanding 
transaction trends and identifying the “players” in residential 
investment real estate.
(There are ~100,000 individuals who actively flip properties.



Parsing documents at scale
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• We leverage cloud compute resources (GCS) and directed 
acyclic graphs (Prefect) to define and schedule batch jobs 
which run at scale.

• Automatically scan the public record in cloud data 
warehouse for transactions of interest.

• Fetch documents for all relevant transactions 
asynchronously from data vendors (reading/writing to our 
cloud cache in the process).



Parsing documents at scale:
OCR & token extraction
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● Optical Character Recognition (OCR) is very resource 
intensive—seconds per page.
Documents are 30-40 pages; we need to streamline.
○ Trained an object detection model (YOLOv5) to 

determine relevant portions of the document.
○ Per non relevant page: 10x speed up in inference time 

on CPU, 200x on GPU.

● After YOLO, we run OCR (tesseract/google vision) on 
relevant crops only, and write results to our data lake.

● Run fined tune Hugging Face models (BERT) to extract 
relevant information from the documents.

● Feed extracted names through downstream 
pipelines.



Parsing documents at scale
Named Entity Recognition
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We deploy this as an automated pipeline
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Batch-process mortgage 
documents (crop + OCR)…

…then named entity recognition Record into 
database

Failed scans and low-confidence 
scores are sent to human team 
for follow-up and data entry.



Another example: property appraisals
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Using computer vision to scan tables
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INPUT



Using computer vision to scan tables
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OUTPUT



Images!

23

roc360.com



Challenge: images are hard!

24 roc360.com

● May be biased by who takes the images, and in what context 
(e.g. listing vs. appraisal, luxury condo vs. fixer-upper)

○ Different lenses, lighting; physical staging; digital staging.

● The same room or amenity may have different connotations in 
different contexts and locations—e.g. in the Upper West Side of 
Manhattan vs. rural Minnesota.
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Auto-clustering room types
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[inception_v3; 
ImageNet weights]
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Predicting property condition
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Deploy as an app
● Enter an input property.

● Predict comparable properties by 
weighing available features from 
available data.

● For the input and output 
properties, provide images and 
the algorithmically inferred 
conditions.



For all algorithms…
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● Successful parsing = victory at scale…

● … but faults and mistakes can be disastrous.
(Recall the classic example of “wolf or dog?” algorithm.)

● We meet often to discuss sub-segments of algorithmic tasks, 
and perform human sanity checks both within the team and 
with business users.



Summary
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● Real estate is an analog and manual industry.

● There are many third-party sources of critical truth—getting full value 
out of the data is more difficult than in industries that are digital-native 
and/or driven by first-party data.

● We are building custom computer vision and NLP algorithms for parsing 
public-record documents (listings and county-level transaction data).

● We are also building image classification algorithms to predict property 
conditions.

● As with any business-centered science, it is important to deliver 
solutions in robust, automated, intuitive vehicles.
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Thank you! Questions?

“Astronomy to Data Science” resource:
https://github.com/taka-tanaka/astronomy-to-data-science

linkedin.com/in/takatanaka

Twitter: @astrobassball

Mastodon: astrobassball@mastodon.social

https://github.com/taka-tanaka/astronomy-to-data-science

