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I ENHANCEMENTS RELATED TO MODELING

CAP RATE FORECAST MODEL REVAMP
« All sectors delivered in 2019

NEW REPEAT RENT INDEX (INDUSTRIAL, OFFICE, & RETAIL)

« Set for delivery this year (samples available)
* A new data series for use within current and future producis.

SUBMARKET FORECAST MODEL REVAMP

* All sectors delivered this year (samples soon)

NEW NATIONAL FUNDAMENTALS FORECASTS

« All sectors delivered this year
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IWHY THE INTEREST IN REPEAT RENT INDICES

* Fannie and Freddie estimate repeat sales indices for evaluating
the collateral behind 50 million residential mortgages.

» Core logic causes them to rate MBS as well.
« Sometimes called “Case-Shiller” or “HPI” indices.

« CBRE: first application of the technique to commercial properties and
rents (as opposed to asset prices).

* Considered the “Gold Standard Approach” for how to estimate the
value of an individual asset over time when there are few directly
comparable assets.
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I THE REPEAT RENT APPROACH

Avoids comparing rents levels across properties (which can differ for many reasons).

Only compares the growth rates within properties.

Repeat rent models use only properties that have multiple rent observations over time

* Regressions estimation: log(r; ) = log(a)) + log(p))
. J = 1,N properties (1654 buildings)
. |=1,T quarterly time periods (124) 1989:1 - 2019:4

* A = property fixed effects (1654 dummy coefficients)

P. = time period fixed effects (124 dummy coefficients)

= the repeat rent “index’.
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ALTERNATIVE SOURCES OF
RENTAL DATA FOR ESTIMATION

*  Raw data points before filtering: 2,399 properties over a range of 124 periods (1989.1 —
2019.4) 297,476 potential data points

*  Filtered to 1,644 properties (must have min # rents). These properties had rent data for an
average of 65 periods out of a potential 124 . Total usable observations: 106,037. Similar in

other markets.

»  But are asking rents “true” rents?

12,529 observations (not enough for the repeat rent approach)

» Total lease consideration and sq. ft. available for signed deals, but rarely the same for

comparable buildings.
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AVERAGE VOUCHERS VS. ASKING RENT

LA OFFICE:
(IN THE SAME BUILDING)
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| LA OFFICES: DISTRIBUTION OF ESTIMATED REPEAT
RENT PROPERTY FIXED EFFECTS (the A, )
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LA OFFICE: TIME SERIES FIXED EFFECTS (the P;)

Estimated for all properties, and then by class
(Class A; 51,639 observations, Class B/C: 54,398 observations)
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CBRE MSA FORECAST MODEL

TWR index and new repeat rent index

INg prior

LA OFFCE
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LA MSA OFFICE MODEL:

“BACK TESTING” THE NEW REPEAT RENT DATA

Los Angeles Office, Repeat Rent Index Back Test, 2010 - Present
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USING THE LA REPEAT RENT INDEX TO FILL IN
MISSING RENTS FOR INDIVIDUAL PROPERTIES (INTERPOLATION)
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LA OFFICE RENTS: COMPARING THE ESTIMATED
REPEAT INDEX WITH AVERAGE (OF INTERPOLATED)
RENTS. WHY CAN THEY DIFFER?

Rent indexed 1989.1=100
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SIMPLE AVERAGE RENTS VS.
THE TRUE REPEAT RENT INDEX

Average rents change over time because the sample of properties changes as new
buildings are added and old demolished.

Generally, average rents increase more than the index (by the rate of improvement in
the stock). Across 63 office markets the cumulative difference between 30-year
average rent growth and index growth ranges from a low of zero to a high of 20%.
Rent growth is largest in markets with the fastest growth in new stock.

Repeat rent index is a better measure of what rents have done and will do in
individual assets. *requires a lot of data

With our interpolated property level rent data we can calculate average rent growth
for small geographic areas, property sub-types, etc.

Locator: allows clients to examine and forecast rents for small areas

El Segundo or Mid Wilshire?
Century City or Pasadena?

CBRE



LA SUBMARKETS: GROWTH IN AVERAGE
INTERPOLATED RENTS

Top 12 Submarkets By Current Stock
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| LA OFFICE: FORECASTING SUBMARKET AVERAGE
RENTS WITH A NEW “PANEL” MODEL (2001- 2019)

Rents in constant (2019)
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NEXT STEPS

* Roll out new MSA history and forecasts for all major MSAs: office, industrial,

retail — using the repeat rent indices (updated each quarter into the future).

*Apartments and hotels already have “repeat rent” data.

 Roll out all new average rent forecasts at the submarket level. Forecasts are

based upon a new panel model for each MSA.

* Provide client access to building level rent data spanning 30 years, allowing

the creation of average rent histories by any geographic boundary.

CBRE
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ENHANCEMENTS RELATED TO DELIVERY
MODERNIZE AND ENHANCE...

MULTI-YEAR PROJECT TO MODERNIZE OUR ANALYTICS PLATFORM
* Improve the discovery experience and reduce frictions

* Enable more user interactions, customized querying and sharing

« Connected to more datasets allowing more comprehensive analysis
THE NEW ANALYTICS PLATFORM

 Data discovery and synthesis in Locator

 Scenario discovery and what-if interactions in Forecaster

* Popular reports, query tools, and APl connections in Builder

CBRE



| ENHANCEMENTS RELATED TO DELIVERY
INTRODUCING...

EA

LOCATOR FORECASTER BUILDER

A

EA
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ENHANCEMENTS RELATED TO DELIVERY

INTRODUCING...

Address Finder

Pin locations to a map and see
where they sit within submarket
definitions by sector.

Sectors & Markets
Refocus the map to drop a pin and load key
stats relevant to your analysis.

Import & Save Collections
Upload a list to interact with relevant pins as a
collection for future use.

Building Filter (premium)
Select a dataset and apply parameters to create
customized time-series aggregates.

Append Reports (premivm)
Add relevant summary statistics to a list of pins.

CBRE

Baseline Forecasts
Explore EA’s baseline forecasts in
charts and grids for easy analysis.

Scenario Adjustment

Adjust demand and supply variables to drive
EA’s forecast model, testing what-if scenarios
and producing exportable custom forecasts.

Scenario Save & Import (premivm)
Save and manage your custom scenarios on the
platform. Upload lists of scenarios from Excel.

Publish Scenarios (Premium)
Share your scenarios with colleagues within the
platform.

Popular Reports

Discover, sort and filter a catalog
of 1,500+ reports by region,
sector and market.

EA

Export Queue
Add and export a series of reports for sharing with
colleagues and clients.

API (premium)
Connect directly to our warehouse to sync your
systems to published datasets.

Extracts for Excel (premium)

Download and sync a series of queries in a
workbook for easy updating of cross market
aggregate datasets.



CBRE | LOCATOR
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IMPORT * EXPORT [ APPEND REPORT + SAVED PORTFOLIO [
- géc

B PROPERTIES 58

Q Fins [ Morkets

Map Filter . 400 Hope S, Los An.
cors [1 @ Pin TTTTERRT AR
Pin Radius
m bk € =
Office Industrial Apartment Retail Hotel
—

Trpe to filter by Market Competitive

Jacksonville
Property Types =
Kansas City
L e Office [1 Industrial [1 Apartment I
|
© Long Island 1
Los Angeles v = -
Cass v
Monterey Park
El Monte Closs A [ Class B [ ciessc
Covina = i
City of Industry |
Alhambra Age v |
E 0 JEFFERSON
Wt BE Vit [ Year Built 1753 o 2019 @
Santa Clarita Valley — COLUMN OPTIONS SavE @
East SF Valley [] Year Renncvated 1900 fo 2021 ¥ ome Y Industrial ¥ Aportment ¥ Refail ¥ Hotel Y
Central SF Valley
B Seorch by Offica Seorch by Indhustrial Seorch by Apartmant Saarch by Reiodl Saarch by Hotal
B Los Angales > Downtown LA Loa Angalas > Los Angeles/Downtown | Los Angelas > Downtown Los Angelas > Intown Los Angelas > Cantral Businass District
Size v
Rentable Ar o 1 1587456
Building Fitter 11} o] L] Rentoble Araa MR
-
Moro.o 1 a- 110

Select Dara Setls) you would like to fller around

Competitive

oF Save / Download —>

CBRE OUTLOOK 2030: The Age of RESPONSIVE REAL ESTATE



CBRE | FORECASTER (BETA)
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Subject Property
Amara Hotel
33 Arch St

Boston, MA 02115

B MY VALUATIONS

PROPERTY INFO VALUATION CRITERIA

HISTORIC FINANCIALS

MyShare Report

Amara Hotel - 20190619 #

500 Rooms. s
Opened 2009

Valwe ($)

25,773,318

PROJECTED FINANCIALS

§ Per Room

133,897

RESULTS SUMMARY

You can edit the property information for your valuation. Please modify the appropriate fields below in order to do so.

*
Valuation Name | |

Subject Property” | Amara Hote =
[Selact axisting or Create Mew)

Address*®

Property Type ‘ | Suit Hotels ®

# required fields

Chain Scale® | Type *

Meeting Space

O In Room Food ltems

Location Type® | Type *
- -
Room Count Year Open

Buose Year Data Mctual Performance * |
MyShare Report Amara Hotel - 20190619 + ‘

Restaurant O Galf

Amenities [ Exterior Corridors O Poal

Is Beach Front [ spa

CBRE
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OUR TEAM APPROACH

Richard Barkham
Head of Americas
Research

Jamie Lane Mary Suter
Sr Director ! Sr Director

Robert
Mandelbaum,

Franz Limoges
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Research Director

Sr Research Sr Application
Analyst (3) Developer (2)
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Sr Economist (4)

Sr Research
Analyst

Research Data
Scientist

Database Sr Database

Economist (3) Manager (2) Developer (3)

Sr Programmer Sr Data Scientist

Sr Business Dev
Associate (3)

Business Dev
Associate (1)




|A THANK YOU TO OUR LOYAL CLIENTS
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