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1 Real Estate Valuation 
Overview
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Real Estate Valuation Overview
Residential
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Homes with location proximity and attribute similarity
Comparable Homes
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Comps

• Sales 
comps
• Location
• Similar 

attributes

Adjustments

• Property 
attributes
• Size
• Condition
• Amenities
• ……

Appraised 
Value

Real Estate Appraisal Process
Real Estate Valuation Overview

Sales Comparison Approach
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Biggest challenge: Data!!!

Commercial Real Estate Valuation 

Commonly used 
approaches
• Cost approach
• Income approach
• Market approach 

(sales comparison)

Big data and AI 
Technology

AI-powered 
Automated 
Valuation 
Model (AVM)

Combined to address data issues

Commonly used 
approaches
• Cost approach
• Income approach
• Market approach 

(sales comparison)
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Companies Using AI for CRE Valuation

“GeoPhy’s automated 
valuation model (AVM) 

provides that much-
needed innovation with 
enterprise-grade, AI-

powered insight into the 
value, and value drivers 

of commercial real 
estate assets.”

“Skyline AI partners with 
leading commercial real 
estate firms to establish 

next-generation 
investment vehicles 

augmented by artificial 
intelligence.”

“Built on a highly 
scalable and resilient 
next-generation cloud 

infrastructure, our 
intelligent models with 
self-improving Machine 

Learning capabilities and 
deep learning 

algorithms, deliver 
diverse aspects of 

properties across the 
nation.”

“We use machine 
learning on dozens of 

disparate data sources 
to build the Standalone 
Value….We offer this 

information to property 
owners for free to help 

owners better 
understand their 

property values and sell 
for a premium to market 

valuation.” 
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Big Data 
Economic data

Business activities

Property records

Crime data

Transportation

Amenities

Social media 

Environmental data

CMBS

Econ 
Data

Public 
Data

&

Data 
Vendors

Lease

Property

Loan

Location

Market

Risk

Moody’s

Analytics

Network

Data 
AllianceCMM
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Sales Transactions

Use Big Data to Help “Small” Data

Rent

Valuation
Office Transactions vs. New leases of San Francisco in May, 2017



2 Comparable Properties and 
Leases
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Comparable Properties and Leases
Commercial
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Comparable Properties and Leases
Commercial 

Intuitive and easy-to-implement supervised machine learning algorithm.
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k-nearest neighbors (k-NN) algorithm
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Optimal Number of Comps: National or Local?
Comparable Properties and Leases
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Location is the most important feature
Feature Importance
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Comparable Property and Leases

600 Montgomery Street

1 Bush Street
525 Market Street

345 Spear Street

1 Maritime Plaza

100 1st Street

425 Market Street

2
1

1

1
1

4

San Francisco



3 Rent Prediction and 
Property Valuation 
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Rent Prediction and Property Valuation 
Structure of Rent Prediction Model

Commercial LocationScoreTM

Economic 
Prosperity

Business 
Vitality Spatial Demand Amenities Transportation Safety

Rents of 
Comparable 
Properties

Rent Model
Lease 

AttributesComparable 
Properties
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Rent Prediction Model
Out-of-sample Performance (Median Absolute Error)

New York Los Angeles Washington, D.C. San Francisco Chicago

Linear Model 17.2% 15.6% 13.2% 13.3% 13.8%

Gradient Boosting 12.1% 9.9% 8.9% 10.5% 11.1%
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Gradient Boosting Algorithm  
» The algorithm creates an ensemble of regression trees

– Each tree is dependent on prior trees
– It learns by fitting the residuals of the trees that preceded it
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Embarcadero West – San Francisco

Location
275 Battery Street

Property 
Type

Class A office

ArchitectJohn Portman

Year 
Built

1989 (2011 
renovation)

Size30 floors; 475k sqft

OtherPart of Embarcadero Center

Vacant Space
• Space size: 9,630
• Full service
• Work value: $10/sqft
• Free rent: 2 months
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Initial estimate 
($58.32)

• Rent comps
• Commercial 

Location Score
• Economic 

prosperity
• Business 

vitality
• Spatial 

demand
• Amenity
• Transportation
• Safety

Adjustments (±) Estimated rent 
($70.9)

Embarcadero West

Actual rent: $71.0 

• Another lease: 
• Same building
• Same month
• Different lease 

terms

Estimated rent: $76.2
Actual rent: $74

$58.3

+$6.7

+$10.5

-$8.1

+$2.8

+$0.8

+$0.1
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Office Rent Prediction in Multiple MSAs

San Francisco                                 Chicago
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Industrial                                                Retail

Other Property Types

888 South Figueroa Street, Los Angeles, CA 9001714425 Clark Avenue, City Of Industry, CA 91745
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Rent Prediction and Property Valuation 
Rent Prediction Demo
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Leveraging Existing Moody’s Analytics CRE Network
Rent Prediction and Property Valuation

Rent

Commercial Property 
Performance Model 
(CPPM) 

Capitalization Rate 
Data

DCF

Model

Va
ca

nc
y

AVM
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Rent Prediction and Property Valuation

Appraisers
• Augment valuation 

process

Brokers
• Brokerage for CRE 

leases
• Brokerage for CRE 

sales

Investors
• Pinpoint Investment 

opportunities
• Portfolio 

diversification

Lenders
• Loan underwriting
• Risk monitoring

Example Use Cases



4 Key Takeaways



Key Takeaways

» Most effective route to commercial property AVM:

– Start with rent (Big Data available) – Focus of our project

– CRE value can then be estimated by combining with additional approaches

» Machine learning shows promising improvements over traditional methods

– K-nearest neighbors algorithm automates comps selection

– Gradient Boosting algorithm minimizes office rent prediction error to ~10%

» Automated rent prediction has tremendous value across multiple business fronts
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