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Are Appraisal-Based Measures Timely
Enough for Policy-Making Purposes?

Public and private measures of hotel returns, 2001-2002
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Public and private measures of hotel returns, 2001-2002
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Risk Management Failures in
Commercial Real Estate

René M. Stulz (“Risk Management Failures: What Are They
and When Do They Happen?” Fall 2008) proposed the
following taxonomy of risk management failures:

= Failure to use appropriate risk metrics

= “The choice of risk metrics is the cornerstone of risk
management because it determines what top
management learns from risk managers about the
overall risk position.”

* Failure in communicating risks to top
management

» Failure to take known risks into account
» Mismeasurement of known risks

* Failure in monitoring and managing risks
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Identifying Turning Points in
Commercial Property Markets
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Narelt® Source: Nareit analysis of quarterly appreciation data from NCREIF Property Index, CoStar Commercial Repeat Sales Index, and FTSE Nareit PureProperty Index, 2002Q3-2017Q4.
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The Problem of Measuring
Illiquid Asset Values

* Market values of all assets are determined in the same way
* Current expectations of future cash flows, discounted to the present using current
expectations of future discount rates
* |n liquid markets, market values are revealed through frequent transactions
* Every transaction price reveals the market value as of the time of transaction

* |n illiquid markets, market values are revealed sporadically and imperfectly
* Transaction price approximates market value as of the time that buyer and seller
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* Transaction price may differ noticeably from market value as of the closing date

* Transactions are infrequent, so transactions are collected over an extended period
= Values of most assets are estimated rather than revealed through transactions

* Appraised property values are wrong by 12% on average (Cannon & Cole 2009)

* Even on a portfolio basis, appraised property values are wrong by 5% on average
= Appraisals are expensive, so assets are appraised infrequently

= Appraisals are collected over an extended period (quarterly)

* Stale data is used for unappraised assets

» Specifically, values of illiquid assets are measured with lag and smoothing
= |lliquidity lag (=2 quarters) and smoothing, even for transaction-based measures
* Much greater lag (4-5 quarters) and smoothing for appraisal-based measures
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* |[mportantly, decisions must be made from market values, not reported
values
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The FTSE Nareit PureProperty®
Index Series

» Series of 88 published indices based on
exchange-traded U.S. REIT holdings

* Nationwide all-type aggregate

= Six property types: Apartment, Industrial, Office,
Retail, Health Care, Hotel

" Four regions: East, Midwest, South, West (same
definitions used by NCREIF); 14 sub-regions possible

* Eleven region/type combinations: East region
Apartment, South region Retalil, etc.; others possible

= ~38,000 properties worth =$1 trillion

= Daily historical data, Sept. 23, 2002 to Feb. 28, 2018
* Total return and price return

= Equity and Property (delevered) versions

* Patented methodology described in Horrigan, Case,
Geltner & Pollakowski (2009)
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The FTSE Nareit PureProperty®
Index Series: Deleveraging

REIT investment returns combine two main effects:

* Change in property value |||||||||-||

= Effect of leverage foteintelnlbetotnb el
EEEEEEEEEEE

» The challenge is to separate the equity return (with N e amaannan
3 AN

leverage) from the property return (no leverage) \ gy HEEEER
SRt TRl L

" | everage is borrowed capital B e e

= Total amount borrowed ‘ sEEEEEEEEENE
EETEEEEEEE .

= Cost of capital StLllLiretry
EEEEEEEE N

Reverse the effect of leverage by lending capital
* Same amount as REIT borrowing
* Yield equal to REITs’ cost of capital

* We can match REITs’ cost of capital to the yield on a blend
of fixed-income ETFs
* Government bonds
* High-yield corporate bonds

So unlevered property returns are equivalent to the returns
on a blended portfolio of REITs and fixed-income ETFs
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The FTSE Nareit PureProperty®
Index Series: Index Computation

= Stock price changes and total returns are
(essentially) regressed on holdings to infer the
contribution of each market segment:
e = Bixip + Bit xif + ,Blst'xzst + B xit + &gt

where xi + xj{ + xi, +xjf =1

* To produce the daily index, adjust index
weights quarterly and multiply them by daily

stock price movements:
B=XX)'Xr
w=(X'X)"'X’
" The weights identify a portfolio of positions in
REIT constituents

" The returns to the portfolio are the “pure”
returns to the target market segment

Nareit. 13



Advantages of the PureProperty®
Methodology

" Timeliness
* No lag in measurement or reporting
" Transaction-based data lag by two quarters
* Appraisal-based data lag by four to five quarters
" Private-market measures take several weeks to
compile
= Accuracy
= No appraisal error
= No strategic reporting behavior
* No smoothing
= Same volatility as transaction-based measures

= |nvestable

= Makes it possible for risk managers to use
derivatives to manage and reduce real estate
portfolio risks

* Requirement: a robust REIT market

Nareit. ”



Policy Diagnosis: The NCREIF Property Index and the
Lagged Moving Average of the PureProperty Index
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Policy Diagnosis: The NCREIF Property Index and the
Lagged Moving Average of the PureProperty Index
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» The REIT analogue to the
NCREIF Property Index is
a 7-quarter moving
average of daily values of
the FTSE Nareit
PureProperty® Index

= The correlation between
the two has been more
than 90 percent
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Policy Diagnosis: The NCREIF Property Index and the
Lagged Moving Average of the PureProperty Index
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Summary: Understanding Illiquid
Markets Using Liquid-Market Data

* Data from illiquid markets provides imperfect
Information about asset values and returns

* Returns are measured with lag

* True for transaction-based as well as appraisal-based
measures

* Transaction-based lag averages about two quarters, while
appraisal-based lag averages 4-5 quarters

* Measured changes are smoothed relative to actual
changes

* \When claims on comparable assets are traded
In liquid markets, market indices can provide
more accurate and more timely information
about even those assets not traded in liquid
markets
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Contact

If you have any questions, please contact us

Brad Case, Ph.D., CFA, CAIA

Senior Vice President, Research & Industry Information
direct: 202-739-9418

bcase@nareit.com

Connect with me on LinkedIn

Nareit

1875 | Street, NW, Suite 600
Washington, D.C. 20006-5413
reit.com
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Disclaimer

Nareit is the worldwide representative voice for REITs and listed real estate companies
with an interest in U.S. real estate and capital markets. Members are REITs and other
businesses that own, operate and manage income-producing real estate, as well as those
firms and individuals who advise, study and service those businesses. Nareit is the
exclusive registered trademark of Nareit, 1875 | St., NW, Suite 600, Washington, DC
20006-5413. Follow us on REIT.com.

Copyright® 2018 by Nareit. All rights reserved.

This information is solely educational in nature and is not intended by Nareit to serve as
the primary basis for any investment decision. Nareit is not acting as an investment
adviser, investment fiduciary, broker, dealer or other market participant, and no offer or
solicitation to buy or sell any security or real estate investment is being made. Investments
and solicitations for investment must be made directly through an agent, employee or
representative of a particular investment or fund and cannot be made through Nareit.
Nareit does not allow any agent, employee or representative to personally solicit any
investment or accept any monies to be invested in a particular security or real estate
investment.

All REIT data are derived from, and apply only to, publicly traded securities. While such
data are believed to be reliable when prepared or provided, such data are subject to
change or restatement. Nareit does not warrant or guarantee such data for accuracy or
completeness, and shall not be liable under any legal theory for such data or any errors or
omissions therein. See http://reit.com/TermsofUse.aspx for important information
regarding this data, the underlying assumptions and the limitations of Nareit’s liability
therefore, all of which are incorporated by reference herein.

Performance results are provided only as a barometer or measure of past performance,
and future values will fluctuate from those used in the underlying data. Any investment
returns or performance data (past, hypothetical or otherwise) shown herein or in such data
are not necessarily indicative of future returns or performance.

Before an investment is made in any security, fund or investment, investors are strongly
advised to request a copy of the prospectus or other disclosure or investment
documentation and read it carefully. Such prospectus or other information contains
important information about a security’s, fund’s or other investment’s objectives and
strategies, risks and expenses. Investors should read all such information carefully before
making an investment decision or investing any funds. Investors should consult with their
investment fiduciary or other market professional before making any investment in any
security, fund or other investment.



