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Abstract

This Executive Report represents Part | of a two-part report prepared by the authors, at the
request of the Real Estate Research Institute (RERI), on behaf of the Pension Real Estate
Association (PREA). This Executive Report summarizes and reflects our major conclusions from
the Technical Report (Part Il of the overall report), and also presents our personal suggestions
regarding some of the major institutional questions and issues the U.S. private real estate
investment industry is currently facing regarding its needs for indexing and benchmarking. The
purpose of the overall study has been to survey and bring to the table information that can help
the U.S. industry to address the indexing and benchmarking question from a broad perspective
and in arationa and informed manner. In preparing this report we have considered:

* What an “ideal index” would look like;

* How the mgjor existing indices compare to that ideal; and

* What are some important issues and guidelines in trying to close the gap between the

ideal and the existing redlity in the U.S. today.

In summary, we argue that the NCREIF Index is ready to evolve into two more specialized
successor families of index products. one tailored for fundamental asset class research support,
and the other tailored for investment performance evaluation benchmarking and performance
attribution. There are a number of challenging and exciting issues regarding how this evolution
should occur, and there are likely to be positive and constructive roles for al of the major
existing national and international players in this process, as well as perhaps some new actors. In
this report we raise some specific considerations that seem important to us in this process, and
we suggest some guidelines that we hope will help the industry to move forward. The U.S.
industry now faces an exciting and important historic opportunity. We hope this report can play a
rolein helping the industry to begin to grasp that opportunity.
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1. Introduction:

With the establishment of NCREIF in 1982, the U.S. real estate investment industry
positioned itself as a worldwide leader in investment performance measurement.
NCREIF has since made numerous important advancements and contributions.
Nevertheless, the NCREIF Index and investment performance measurement in the U.S.
has dlipped behind the best comparable products and procedures available in some other
countries, notably Britain and Australia. However, in the past decade the U.S. hasled the
world in the development of technological and information advances that hold great
potential for moving commercial rea estate performance measurement and investment
information availability to anew level of usefulness for the industry. In our view, it isan
opportune time for the U.S. industry to take a broad and bold look at where it stands, and
where it can potentially go, in this new environment.

The RERI/PREA Benchmarks & Index Needs Study has attempted to survey and present
information that can help the U.S. industry to begin this processin arational and
informed manner. At PREA’ s request, the focus of the study has been to consider:

* What an*“ideal” return index would look like;
* How the magjor existing indices compare to that ideal; and

* What are some important issues and guidelines in trying to close the gap
between the ideal and the existing indices in the U.S. today.

Thefirst two questions are addressed in depth in an accompanying two-volume Technical
Report that represents “Part 11” of the overall RERI/PREA study report. The third
guestion, how do we close the gap, is the primary subject of this Executive Report (“ Part
I” of the RERI/PREA study). Although this Executive Report is based on, and
summarizes, the Technical Report, it also goes beyond the Technical Report in some
respects, to focus more specifically on the broad questions that now face the U.S. private
real estate investment industry.

The remainder of this Executive Report is organized into four sections: (1) a brief
overview description of an “ideal index;” (2) a“gap analysis’ that considers how the
existing NCREIF Index measures up against thisideal; (3) a description of some major
ingtitutional considerations and stepsinvolved in trying to close the gap; and (4) a
concluding section in which we put forth our own personal suggestions for some action
guidelines the industry might use as a starting point for further discussion. In addition, we
include as appendices a brief “SW.O.T.” analysis of real estate indexinginthe U.S., and
asummary table of contents of the Part 11 report of the RERI/PREA Benchmarks &

Index Needs Study.

Geltner-Ling Executive Report Page 1



2. An “ldeal Index”
What would an ideal index ook like, for purposes of supporting investment decision
making and improving the role of the private real estate asset class in the efficient
functioning of the overall U.S. capital market?
It takestwo...
Thereis not one answer to this question, but two. In the investment and information
environment of the 21% century, the real estate investment industry’s needs for
performance measurement, research and decision support are too diverse to be optimally
met by a single type of index product. In order to realistically and rationally consider
optimal index design, we believe it is essential to distinguish two types of index products:
* A Real Estate Asset Class Research Index, and
* An Agent Evaluation Benchmark Index.

An ideal research index...

The primary function of an asset class resear ch index isto improve understanding of the
real estate asset class by supporting diverse and fundamental research on private real

Why does real estate “get no respect”?...

Real estate’s low allocation in the institutional core is often blamed on a
“Rodney Dangerfield syndrome”. Real estate suffers from a lack of respect
and credibility relative to stocks and bonds. If this is true, then one
reason is surely the vast difference in the quantity and quality of data
availability between the asset classes. Good data availability does more
than just provide short-run benefits for industry research. It attracts
academic research, which over the longer run builds up a knowledge base.
The existence of such a knowledge base, and the prevalence of asset class
research at the most prestigious universities, probably tends in itself to
add to the credibility and prestige of an asset class, and to the comfort
level of mainstream investors. We believe that commercial real estate is on
the verge of being able to command significantly more attention at top
universities, as evidenced by a growing number of articles published in top
mainstream academic journals, and serious research attention at schools
such as MIT, Yale, NYU, Wharton, Michigan, Berkeley and Stanford. But
the pressure is strong to improve the academic quality and rigor of
commercial real estate databases and index products, because the quality
of data in the competing asset classes is constantly improving. If real
estate can't keep up (or ideally even improve its relative standing), it risks
slipping farther down the credibility ladder relative to other asset classes.
Real estate cannot produce investment performance series of the same
nature as the University of Chicago's CRSP or the NYSE's TAQ databases,
but if commercial real estate had a flagship research index that was based
on scientific property samples and transaction price data, and on the type
of state-of-the-art statistical procedures that are used by the top
econometric scholars at the most prestigious universities, we think real
estate would attract more interest and research activity in the academic
mainstream, and that this would surely have a long-term beneficial effect
for the asset class and the investment industry.
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estate investment
performance, carried out
in both the academic and
industry research
communities. The
research index should
support: (i) strategic
investment analysis; (i)
tactical investment
analysis; (iii) asset market
analysis and forecasting;
and (iv) fundamental
asset class research.
Examples of the types of
guestions an ideal
research index would
support range from
guestions about the risk
and return differences and
lead/lag relationships
between real estate and
stocks and bonds, to
guestions about liquidity
or about linkages between



asset and space markets, to more narrow questions about whether a given asset market
“turned around” last quarter, or how far the market has fallen since a given peak (or risen

since a given trough).

In supporting this type of broad and basic research function, an ideal asset class research
index should be of sufficient technical and statistical quality so that, over the long run,
the existence of the index in itself helps to improve the credibility and respectability of
the private rea estate asset class within the broad investment community. To do this, the
ideal real estate research index probably needs to command the interest and respect of the
top level of the academic research community. This, in turn, requires that such an index
be based on statistical principles and methods that are widely accepted and employed in

the academic research community (See box.)

An ideal benchmark index...

The primary function of an agent evaluation benchmark index is to support
performance evaluation and investment decision-making in the private real estate
investment management industry. The benchmark index should allow investors to
quantify the historical performance of a given investment agent relative to that of a peer
universe consisting of essentially all of the competing agents that have a similar

specialization and style.

In supporting this function, the ideal benchmark index should aso include sufficient
depth and detail of portfolio and property operational-level information so asto assist

What makes benchmark indexing a “commercial product”?
A “commercial product” is one that can generate sufficient
profit to attract a private firm to produce it without
subsidy from a collective entity. We are not sure that
benchmarking services are in themselves a commercial
product in North America. However, from our discussions
with IPD, it seems that a key part of their commercial
success in other countries has been the coupling of custom-
benchmarking services with extensive property-level
performance attribution analysis. Thus, it is likely that the
complementary combination of evaluation indexing and
performance attribution makes a viable commercial product.

managers and investorsin
diagnosing and understanding the
sources and causes of realized
investment performance, what is
often referred to as “ performance
attribution”. To accomplish this, the
benchmark index should include
entire populations of properties and
owners that represent effective peer
universes relevant for performance
evaluation, and it should include
property operational-level data such

as leasing and expenditure breakdowns. Moreover, the ideal evaluation benchmark index
should reflect valuation and performance measurement procedures that are standardized,

auditable, and widely accepted in the industry.

Why we need two index families...

To date, both the asset class research index and the agent evaluation benchmark index
functionsin the U.S. have been served and supported primarily by a single index, the
NCREIF Index. For this reason, perhaps, the industry tends to think in terms of a need for
asingle, all-encompassing “flagship” index. However, from atechnical perspective, a
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single al-purpose index product cannot be optimal for both functions. We believeitis
time for the NCREIF Index to evolve into two separate families of index products: one
focused on the asset class research support role, the other focused on the evaluation
benchmarking and performance attribution support role.

The reasons two separate families of index products are needed are both technical and
institutional in nature. The technical reason is that the optimal types and sources of raw
input data, as well as the optimal index construction methodologies, differ between the
two types of indices. Consider a couple of examples of this dichotomy at the technical
level. It isimportant, in principle, for an evaluation benchmark index to include the entire
population (that is, a“census’ or “universe’) of competing investment managers of a
given type or style. In contrast, aresearch index can often make better use of stratified
samples that are optimized for drawing statistical inferences. A modern research index
will often require the use of modern regression-based statistical techniques in index
construction, as well as the use of transaction price data (as distinguished from appraised
values). Top-level academic researchersin the U.S. will probably always widely shun the
use of purely appraisal-based indices. (Transaction-based housing and REIT indices
currently receive much more academic research attention than appraisal-based indices.
On the other hand, real estate investment managers are skeptical of being formally
evaluated based on samples and statistical procedures. Because of differences such as
these, research indices can often make greater use of public and commercialy available
data sources (e.g., for transaction and rental price data), whereas eval uation benchmark
indices must rely more heavily on proprietary data contributed by a pool of subscribers
(e.g., for property-level appraisal and income data).

Some institutional & economic considerations...

It may make sense for different entities or organizations to specialize in the production
and dissemination of one type of index or the other. Thisis made plausible by the
technical differences noted above: different types of data sources and index construction
methodologies (although there is some overlap in the use of input data).

Separate production is also suggested by the different nature of the roles and usage of the
two types of index products within the industry, and the different economics of index
production. A top quality research index is essentially a*“ public good,” in that the long-
run collective benefit it provides to the industry is greater than any short-run or private
benefitsit can provide. As aresult, theideal research index suffers from a serious
potential “free rider” problem, and it tends not to be a viable commercial product. It
requires subsidized or collective production. In contrast, the growth in demand for formal
agent evaluation benchmarking and performance attribution over the past decade has
probably created a viable commercial product out of benchmark indices and performance
attribution services.

" If commercial property indices are not treated seriously at the top levels of the mainstream of U.S.
financial economic research, then it will be difficult for real estate to improveitsrelative level of credibility
and respect within the investment community establishment over the long run.
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A natural monopoly...

Indeed, the information service business associated with real estate investment
benchmarking probably tends to be a natural monopoly product as well. In part, thisis
due to what economists call network externalities. A benchmarking service is more
valuable to each user as the number of other usersincreases. Products that have natural
monopolies have the potential to generate “monopoly rents,” that is, profitsin excess of
what is required to attract a private firm to produce them. This has a potentially important
implication: it may be possible for the industry to retain some of the monopoly rents
associated with benchmark index production. A portion of these monopoly rents (profits)
could be used for various purposes, including (for example) to subsidize the production
of abetter research index for the asset class. Apart from this, users of a natural monopoly
product can often benefit from collective and strategic actions to avoid potential long-run
problems associated with dependence on a single private supplier, such as“lock in” (the
difficulty or impossibility for users to switch to an alternative supplier).’

Separate, but coordinated. ..

Although the ideal world would probably have two separate families of real estate index
products, both should be related and well coordinated. Clearly, the uses and functions of
research indices and evaluation benchmarks overlap and potentially reinforce each other
to asignificant degree. For example, both types of index products may be useful in the
area of manager or property-owner performance attribution, alargely diagnostic function
to help understand why or how a given set of properties performed the way they did in a
given interval of time. Furthermore, there is considerable overlap and mutual utility in the
input data and the data providers. As aresult, the potential benefits from some degree of
coordination are significant. This suggests that some sort of joint administration and
oversight of the two index familiesis preferred.

Summarizing theideal system...

Theideal index system we have been describing is depicted in Exhibit 1 (on the next
page). A comprehensive benchmark index family of products, including complementary
performance attribution services, would be provided by a benchmark index provider
indicated on the right side of the figure. Thisis a self-supporting commercia service, so
we would expect the benchmark index provider to be a private company. Furthermore,
thisfirm would likely obtain a natural monopoly, giving it the potential to earn super-
normal profits (monopoly rents). On the left of the exhibit, a research index provider
produces the industry’ s flagship research index. This provider might also be a private
firm. If so, it would presumably be hired by a collective industry body because research
index production, in our view, is not itself aviable commercial product.’

" For example, |PD argues that in the U.K., where most of their databank and revenue derives from a small
number of large subscribers, it would be easy for these client firms to act in concert, and this provides an
effective counter-weight to |PD’ s market power.

" The primary role of the research index provider is to produce the research index. However, in the overall
system the research index provider can also potentially provide another role. It can act as a potential
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Collective Industry Oversight/Coor dination Body
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Exhibit 1: Thoughts on an Ideal Index Production System

The collective industry oversight and coordination body shown at the top of the exhibit
has several functions:

1.

2.

On behalf of the industry, it hires the research index provider (or directly provides
this function itself, asa* public good”).

It assists in the coordination between the research index and the benchmark index,
including insuring the appropriate sharing of underlying database el ements.

It assists the benchmark index provider in obtaining broad industry support and
participation in the benchmark index.

It provides technical oversight for both families of index products, insuring high
standards of technical quality.

It provides some political oversight to insure that less directly franchised interest
groups, such as the ultimate investor community (e.g., pension plan sponsors) and
the academic community, have a sufficient voice and role in the system, and
sufficient accessto it.

It safeguards long-run industry collective interests related to the provision of an
essential industry function (benchmarking) by a private monopoly firm (the
benchmark index provider). (Note: See the Technical Report Chapter 2 Appendix
B for further elaboration of thisissue.)

If appropriate, it provides a mechanism to retain monopoly rents earned in the
benchmark index provision process for use as a cross-subsidy to support high
quality research index production.

The collective industry oversight & coordination body might use various mechanisms to
carry out its functions. For example, it might be important for the collective body to
effectively own the proprietary database that underlies the benchmark index. The
collective body might use an open RFP and bidding process to engage private firmsto

competitor or back-up to the firm that has the monopoly providing the benchmark index service, thereby
providing an important redundancy and balance in the system.
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provide the research and benchmark index products on a contractual basis for the
industry. An analogy that may be appropriate in thisregard is the role of the airline
industry and some European governments in establishing Airbus as a counterbalance to
Boeing, avoiding excessive reliance on
What about a “natural duopoly”? asingle private firm in the commercial
Arguably, there is no one unigue “correct” or “best” way to jet manufacturing industry, an industry
perform evaluation benchmark indexing and that might otherwise tend to be a
complementary performance attribution services, which atural Iv. | . theideal
suggests that there might be a market for two (or even natur mO”OPQ y n ge_ner » thel
more) competing benchmark firms or entities. An analogy | SySt€M we envision retainsas a large
might be the duopoly between S&P and Moody's in the | role as possible for private information
corporate bond-rating business. However, an important firms, with the collective industry

difference is the degree of dependence on a complete bod lvina as lioht a hand. and
peer universe of confidential proprietary data. While this y applying g !

does not rule out a duopolistic equilibrium, it may make it pl ay| ng assmall arol € as pOSSl ble
difficult to achieve. consistent \ ith its functions noted
previously-

3. A Gap Analysisof the Existing NCREIF Index Relativeto the I deal

Currently in the U.S., the NCREIF Index is the only property-level index that can broadly
serve in both the research and benchmarking roles. How close to the ideal isthe NCREIF
Index? In this section we present a point-by-point “gap analysis’ of our perceptions about
how the NCREIF Index currently stacks up against the ideal in four important
dimensions. market coverage, types of data collected, index methodology, and
institutional/constitutional fit.

The NCREIF Index versustheideal research index...

NCREIF s non-profit, collective constitution is particularly suited to the relatively non-
commercial, “public good” nature of a broad asset class research index. Indeed,
NCREIF s mission statement provides a strong mandate to promote the provision of a
top-quality research index for the industry:

“to foster understanding of the real estate asset class through the
collection and dissemination of information, performance measurement,
standards, research and education.”

" Note that the collective industry body envisioned in the ideal system described here would be broader
than NCREIF or any single presently-existing U.S. real estate industry association. Ideally, such an entity
would represent all major branches of the U.S. real estate investment industry, including REITs and
insurance company general accounts, as well as the tax-exempt fiduciary branch of the industry, and would
provide for formal and effective representation of investor and academic constituencies as well as data-
contributors. It might be possible for the collective body we are suggesting here to consist of aloose
network of user groups and advisory councils, as long as sufficient independence and governing authority
were retained to carry out the necessary collective functions.
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Nevertheless, the NCREIF Index suffers from technical and institutional limitations that
render its design and functioning less than ideal as aresearch index. We now discuss how
the NCREIF Index compares to an ideal asset class research index.

s Market Coverage: The usefulness of asample for purposes of making inferences
about a population is not measured best by the percentage of the population included
in the sample, but rather by the absolute size and representativeness of the sample.
With 2600 properties, the NCREIF Index is a sufficiently large sample at the
aggregate level. The major problem with the NCREIF Index in terms of market
coverage for aresearch index isthe size of the sample at the detailed market-segment
level, and the representativeness of the sample in general. Certain types of properties
are not effectively covered, and there are too few propertiesin some “cells’ of a
scientifically stratified sample of properties for broad asset class research purposes. In
astratified sample, each property type/geographical market would carry aweight in
the sample that reflectsits weight in the overall population. For example, if office
propertiesin Orlando Florida constitute X percent of the total market value of all
commercia rea estate in the U.S., then Orlando office properties should constitute X
percent of the sample on a market weighted basis. Construction of a scientific sample
would certainly require larger property representation than NCREIF now has, but it
would not require alarge fraction of the entire property population. As an example, to
support scientific sample stratification the PCA in Australiaregularly surveys all
institutional property holdings (not just those in their index database) in order to
provide information useful to determining appropriate weights.

= Our gradefor market coveragefor aresearch index: “B” at the aggregate
level, “C” to“F” at the detailed market-segment level.

« Types& Sources of Data: The NCREIF Index collects sufficient property-level
investment performance information from investors and managers in the tax-exempt
fiduciary branch of the real estate investment industry. However, as a research index
it has several limitations:

» Operational-level data: More property operational-level information would be
useful, such as more detailed breakdowns of revenue sources, lease
characteristics, operating expenses and capital expenditures.

> Types of properties: Expanding the property-level coverage to include additional
types of properties within the tax-exempt fiduciary branch of the industry would
be useful. Most notably, the inclusion of development projects and properties that
are not reappraised annually would add considerably to the richness of the
database and allow useful new index products to be produced.

» Industry coverage: Expanding beyond the existing tax-exempt fiduciary branch
of the industry would probably prove more useful than expanding the coverage
within the tax-exempt fiduciary branch of the industry (where coverage probably
already exceeds 60%). Including properties owned by REITS, insurance company
general accounts, other financia institutions, and some large private and foreign
investors would enabl e the property sample size to be expanded threefold or
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more. Such investors might be willing to contribute data to a well-organized
research index, particularly if such contributions did not require them to incur
appraisal expenses.

» Publicly-available information: Expansion to include public and commercially-
available information, such as transaction information (price and volume),
occupancy, absorption/leasing, and construction information, would be very
valuable for an asset class research index. Transaction price information could
probably be used to construct a regularly-updated annual (or perhaps quarterly)
transaction price-based “repeat-sales index” of commercial property for the U.S.
Thiswould be an international first, and would place commercial property on a
par with housing in this regard.

= Qur overall gradefor datatype coveragefor aresearch index: “A-* for
appraisal-based investment performance data from the tax-exempt
fiduciary branch of theindustry; “D” to“F” for other typesof data and
other branches of theindustry.

Reporting Frequency & Index Construction M ethodology: The NCREIF Index’s
quarterly reporting frequency is probably optimal for aresearch index in the U.S.
given data and institutional constraints. However, NCREIF sindex construction
methodology is far from ideal for aresearch index. In particular, NCREIF s use of
both current and stale appraisals every quarter and, indeed, its sole reliance on
appraisal-based valuations (without any direct use of transaction price evidence) fals
far below what would be ideal in aflagship research index. The current NCREIF
Index lacks the credibility and usefulness a research index should ideally have with
the top level of the academic research community, in part because of its construction
methodology. NCREIF has begun to explore methodological improvements (e.g., its
sold-property-based quarterly “Value Trends” report, and its repeated-measures
regression-based “ Current Value Indicator” - CV1). Nevertheless, the existing
NCREIF Index is hampered because it is widely perceived and used both as a
research index and as an agent evaluation benchmark index, and this preventsits
optimization as a research index.

= Our gradefor reporting frequency and index construction methodology
asaresearch index: “A” for reporting frequency, “C-* or “D” for index
construction methodology.

Institutional Considerations & Constitutional Structure: NCREIF' s
organizational form and mission are completely consistent with research index
production, as the relatively non-commercial, “ public good” nature of such indices
makes a non-profit, collective entity an appropriate general type of organization to
produce or oversee such an index. NCREIF also has developed as a high quality and
well-functioning industry technical forum (e.g., itsrole in developing and overseeing
the Real Estate Information Standards, and itsinformal links with the professional
accounting, appraisal, and academic research communities). Nevertheless, an obvious
shortcoming isthat NCREIF is limited to the tax-exempt fiduciary branch of the
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overall real estate investment industry. An asset class research index ideally requires
broad market coverage (including, e.g., REITs and insurance company general
accounts). Another weakness is that, although it has informal links with academia and
industry research communities, NCREIF lacks aformal role for these communitiesin
index oversight.

= Qur gradefor institutional considerations and constitutional structure as
aresearch index: “B” within the scope of itstraditional function
representing only the tax-exempt fiduciary branch of theindustry, “D”
from a broader perspective.

In summary, the NCREIF Index is usable as a research index. However, it fals far short
of the ideal, and we believe far short of what the industry is capable of producing.

* Our overall gradefor the NCREIF Index asaresearch index: “C.”

The NCREIF Index versustheideal evaluation benchmark index...

NCREIF s mission statement and the original motivation for the NCREIF Index are
oriented toward the production of an asset class research index. However, many of the
technical and market-coverage characteristics of the NCREIF Index are closer to optimal
for an evaluation benchmark index. What follows is our gap analysis of the NCREIF
Index as an evaluation benchmark index.

% Market Coverage: The NCREIF Index currently includes some $83 billion worth of
properties. Although thisis asmall share of the total U.S. commercial property
market, it isagood coverage of the core portfolio investments of the tax-exempt
fiduciary branch of the real estate investment industry. For purposes of investment
agent performance eval uation benchmarking (as distinct from some broader research
purposes), market coverage should be measured against the relevant peer universe,
defined as the population of real estate investment managers or property owners that
compete within a common style or specialization. Thus, we need to break our gap
analysis of the NCREIF Index market coverage into three different levels of focus:

» Coreinvestments: The NCREIF Index covers at least 70% of the relevant peer
universe, possibly as much as 80%. Although not ideal (the optimum would be
100% coverage), it seems adequate for benchmarking core investments.

» Non-coreinvestments. The official criteria of the NCREIF Index tend to prevent
it from including most properties that would be classified as “non-core.” This
term refers to development and rehab projects, raw land investments, and other
types of properties that would be common in so-called “opportunistic” and
“value-added” funds. Also, some managers of such funds are not NCREIF
members. As far as we know, nothing would prevent NCREIF from relaxing the
criteriafor properties to be included in the NCREIF Index, so asto begin
collecting data on more non-core properties. Currently NCREIF criteriarequire
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60% occupancy and annual reappraisals. (Note that once a property isin the
NCREIF Index it generally remains in the index even if it subsequently dips
below these criteria.) On the other hand, many non-core investments should not
be benchmarked using time-weighted returns, but rather using IRR inception-date
cohorts in amanner more comparable to the standard benchmarking practice in
venture capital and other private equity asset classes. It should be noted that
NCREIF isin the process of purchasing afund-level database and is apparently
developing afund-level index that should provide some benchmarking
capabilities for non-core investments.

> Performance attribution: Some operational-level performance attribution
analyses relevant for diagnostic purposes ideally require avalid statistical sample
of the relevant property market segment, rather than a population census of a
given investment peer universe of property owners. Ideal market coverage for
such purposes is more akin to that described previously for detailed market
segment coverage in aresearch index.

= OQur gradefor market coverage as a benchmark index: “A-* for core
properties; “F” or “1” (for incomplete) for non-cor e properties (with some
remedial credit possible depending on how the fund-level index turns
out); and “C” for coveragerelevant for performance attribution.

« Types& Sourcesof Data: The NCREIF Index is closer to the ideal evaluation
benchmark index than to the ideal research index in the type of data it currently
obtains. Thisis particularly true if we include the fund-level database that NCREIF is
purchasing, presuming that NCREIF will successfully implement the collection of
fund-level data going forward. Nevertheless, in order to provide more useful
performance attribution information, the NCREIF Index should collect more detailed
operational-level data (such as rents, occupancy, and lease information, as well as
operating expense and capital expenditure breakdowns). It should also expand its
coverage to other branches of the investment industry beyond the tax-exempt
fiduciary branch.

= OQur gradefor datatype coverage asa benchmark index: “ A-“ for
evaluation benchmarking, “C” for performance attribution.

+ Reporting Frequency & Index Construction Methodology: The NCREIF Index
would better suit evaluation benchmarking purposesif it concentrated on producing
an annual end-of-year rather than quarterly index. Nevertheless, the stale appraisal
effect isamuch less serious problem in an evaluation benchmark index thanin a
research index. Thisis because performance evaluation should span relatively long
historical periodsin which the stale appraisal effect is relatively minor, and because
any such effect may largely cancel out in the comparison between the subject agent
and the benchmark. Moreover, sole reliance on appraisal-based valuations and failure
to use modern statistical techniques to incorporate direct transaction price evidence or
reduce temporal lag bias are not, in general, fatal flaws in an evaluation benchmark
index (as contrasted to the situation for a research index).
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= Our gradefor reporting frequency and index construction methodology
asabenchmark index: “A-* for both frequency and methodology.

% Ingtitutional Considerations & Constitutional Structure:
» Onthe positive side, we can list three strengths of NCREIF as an evaluation
benchmark index provider:

Its data-contributing members represent the majority of the property
holdings of the tax-exempt fiduciary branch of the investment industry, an
appropriate peer universe for agent evaluation.

To the extent that evaluation benchmark index production is a function
that is both essential to the industry and leads to a natural monopoly, there
is arguably some need for avehicle to facilitate collective action by users
of such an index product. NCREIF is congtitutionally in a position to act
as such avehicle, at least for the fiduciary branch of the industry.
NCREIF stechnical strengthsin the functioning of its professional
committees, as evidenced by its active role in the Real Estate Information
Standards, make NCREIF an effective forum for addressing technical
issues relevant to evaluation benchmark index construction.

» Onthe negative side, we aso list three weaknesses:

NCREIF s non-profit, industry association structure is somewhat
cumbersome and inefficient for the production of atype of index that is
essentially acommercia product.

NCREIF lacks aformal and sufficiently powerful role for the investor
client community (the pension plan sponsors) in its governance and index
oversight functions, even though thisis the primary ultimate user group
for evaluation benchmark indices.

NCREIF represents only one branch of the overall real estate investment
industry (the tax-exempt fiduciary branch), even though there are some
benchmarking functions and services that can be better served with
broader representation.

= Our gradefor ingtitutional considerations and constitutional structure as
abenchmark index: “C-“ or “D,” asthe weaknesses probably slightly
outweigh the strengths at the present timein the U.S.

To summarize our gap analysis of the NCREIF Index as an evaluation benchmark index,
we believe that the NCREIF Index currently provides a very serviceable and useful
product for core investment performance eval uation within the tax-exempt fiduciary peer
universe. It falls short in supporting property operational-level performance attribution
and in failing to go beyond its one constituent branch of the industry. Also, NCREIF
should provide a stronger voice to the ultimate users of performance evaluation
information, the plan sponsor investor community.

Our overall average gradefor the NCREIF Index as a benchmark

index: “C+” or “B-."
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Overall summary of the gap...

Overall, NCREIF s current index and benchmark services provide a valuable serviceto
the industry. However, we fedl there is significant room for improvement. It is
interesting that, in our view, the NCREIF Index scores better as an evaluation benchmark
index than as an asset class research index. Aswe noted, NCREIF s mission and non-
profit status are arguably more appropriate for the production and promotion of a broad
asset class research index. However, NCREIF s orientation to working only with its own
database of proprietary information, and its conservatism regarding use of modern
statistical procedures, severely handicap it in the research index role. NCREIF also
suffersin both the research and benchmarking roles because it represents only one branch
of the real estate investment industry. In any case, the NCREIF Index is strategically
hampered by having to serve as both a broad and fundamental research index and also as
an eva uation benchmark index, when it is technically impossible to optimize any single
index for both of these functions. Clearly, NCREIF has made important advancements
and contributions since its founding two decades ago, and it has recently begun to address
some of the weaknesses noted above. Nevertheless, from a broader perspective, we
believeit is possible for the industry to advance much further.

Gap Analysis of the NCREIF Index: Summary Grades

Gradeas Grade as
Consideration Research Benchmark
I ndex I ndex
Market coverage B aggregate level A- core
C to F mkt segment F(l) non-core
C perf.attrib.
Types & sources of data A- apprd fiduciary A- eval.benchmk
D to F other C perf.attrib.
Reporting frequency & index construction A frequency A- frequency
methodol ogy C- to D method A- method
Institutional considerations & constitutional B fiduciary C-toD
structure D broader
Overall C C+to B-
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4. Trying to Close the Gap: Some Institutional Consider ations

We argued in Section 2 that an ideal index system would include two separate families of
index products, one oriented toward broad and fundamental asset class research, and the
other oriented more specifically toward evaluation benchmarking and performance
attribution diagnostics. The former tends to be a public good that requires subsidized
production. The latter tends to be a commercial product that has the characteristics of a
natural monopoly. In Section 3, we suggested that the existing NCREIF Index attemptsto
serve both functions largely as a public good provided by a non-profit industry
association. However, it is not technically possible for a single index product to be
optimized for both functions, and the result, though serviceable, is less than satisfactory.

Although technical questions and opportunities are vital in the design and implementation
of specific attempts to improve or expand the index system in the U.S,, institutional
issues can dominate. And, in some respects, institutional questions are more difficult to
resolve. To help the industry address such questionsin arational and informed manner,
we now focus on the question of industry institutional structure for index service
provision. In particular, we consider how index services are currently provided in other
countries, and we discuss some of the key issues relevant to industry structure, as we
currently perceive them.

Overview: Primary focus on evaluation benchmarking...

Arguably, the qﬂln focus of index production systemsin all countriesis now evaluation
benchmarking. "We therefore focus in this section on evaluation benchmark indices (the
right-hand branch in the scheme depicted earlier in Exhibit 1 on page 6). However, we
also attempt to keep the big picture and long-run objective of the overall ideal systemin
mind.

Three models of ingtitutional structure...
Full-scale custom benchmarking and performance attribution services are currently

provided in several countries outside North America. To our knowledge, in all cases but
one these services are provided by one firm, the Investment Property Databank (IPD),

" Aswe described in Section 3, NCREIF s mission is oriented toward research index promotion, but the
actual NCREIF Index is designed and produced closer to the optimal as an evaluation benchmark index
than as the type of scientific and statistically sophisticated product that would be necessary to capture the
interest and respect of the mainstream of the academic research community in the U.S. The Property
Council of Australia produces separate index products, their “Investment Performance Index” (I1PI) is
oriented more toward asset class research while their “Benchmark Clearinghouse” is oriented more toward
evaluation benchmarking. But the IPI is similar to the NCREIF Index in its technical design and
congtruction. The IPD has databases in several countries that might lend themselves to research index
production along the lines of what was described in Section 2, but to date IPD index products have been
more oriented towards, and optimized for, peer universe-based evaluation benchmarking (and related
performance attribution).
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headquartered in London.“EILhe exception is Australia, where the benchmark index and
performance attribution services are provided by a non-profit industry association, the
Property Council of Australia (PCA). A survey of the institutional structures used in these
other countries reveals that, at a broad-brush level, there are three different models, as
described below.

Model “A”: Direct I|PD service provision...

In thismodel, the IPD and/or itslocal subsidiary works directly for individual data-
contributing subscribers. Thisisthe model originally pioneered by IPD in the U.K., and
has more recently been adopted, more or less, in Germany and France. This structureis
schematically depicted in Exhibit 2A.

Data Data e e . Data
Contributor Contributor Contributor
Local IPD
Subsidiary

Benchmark
Index

Exhibit 2A: Ingtitutional Sructure “ A” (German/French Model)

" Inthe past, at |east one other firm, Frank Russell Co., has been involved in index production in North
Americaand Australia, and there are closely-related index products provided by several consulting and
brokerage firmsin a number of countries.
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Contributor
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Contributor
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Contributor
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Benchmark
Index

Exhibit 2B: Institutional Structure “ B” (Australian Model)

Data Data Data

Contributor Contributor Contributor

>N

Collective Industry Association ‘

A 4
Local IPD
Subsidiary

Benchmark
Index

Exhibit 2C: Ingtitutional Sructure“ C” (Dutch/Swedish Model)

Model “B”: Provision by an industry association...

In this model, benchmarking and performance attribution services are provided directly
by a non-profit industry association rather than by a private firm. In essence, thisisthe

Australian model, asindicated in Exhibit 2B.

Model “C”: Collective industry engagement of IPD ...

This model incorporates some aspects of both of the two previous models. In this model
the local industry collectively engages IPD (or conceivably another private firm) to
produce the benchmarking services through a contractual or joint venture arrangement
with the local industry association. The local industry association helps IPD to obtain
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broad industry participation, and it provides a vehicle to mediate and represent the
interests of the local industry with regard to IPD. This model iswell represented by the
situation in the Netherlands and Sweden, and is depicted schematically in Exhibit 2C (on
the preceding page).” J

I ssues & considerationsin deciding on institutional structure...

A number of considerations are important in deciding what general type of industry
institutional structure is best for providing benchmark indexing services. The relevant
issues can be examined from economic, political, and legal/administrative perspectives.
We will not attempt a comprehensive or definitive review of al the relevant
considerations and perspectives. However, in the interest of generating discussion, we
now highlight several important issues.

* Oversight/gover nanceissues: It isimportant for the industry to think carefully
about how best to structure the oversight and governance of benchmark index
products and service provision. Although such products tend to be largely
commercial in nature, they represent akey element in the efficient functioning of
the entire real estate investment industry, and as such have collective
ramifications for all participantsin that industry. Of particular concern is the need
(noted in Section 2) to insure that less directly franchised interest groups and
contributors, such asinvestors and academics, have a sufficient voice in the
oversight and governance system. Also important is both the reality and
perception that the system is free from excessive influence or control by any one
interest group or vested interest.

» Relevant pre-existing products & structures: In developing any new system for
index service provision it isimportant to be sensitive to relevant patrimony that
may already exist. Clearly, serious costs would be incurred by the industry in any
major disruption of the NCREIF index because it is already well-established in
the benchmarking and research roles. Moreover, the natural monopoly nature of
the evaluation benchmark index product implies that the industry, through
NCREIF, has a collective stake in a potentially profitable business. The industry
should carefully consider how to best use this stake in any reconfiguration of the
overal institutional structure. Another consideration in this regard is the existing
ingtitutional “landscape’ in the country: What are the various branches of the
institutional real estate investment industry, how do the various industry branches
and interest groups get along together, and to what extent do existing industry
organizations effectively represent the various branches and interest groups.

" It should be noted that in both the Australian model and the Dutch/Swedish model, the relevant collective
industry association has considerably broader industry representation than does NCREIF or any single
current U.S. real estate industry organization. For example, the PCA in Australia and the ROZ in the
Netherlands represent not just pension funds but virtually all major branches of the local institutional real
estate investment industry. However, it should be kept in mind that the institutional real estate investment
industries in most other countries tend to be smaller and much less fragmented than in the U.S.
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* Appropriaterolesfor private firmsvs collective entities: Asnoted in Section
2, custom evaluation benchmark index service provision tends to be a commercial
product, at least when coupled with complementary performance attribution
services. Thus, it isimportant to consider what are the appropriate roles for
private firms versus non-profit collective bodies in the provision of such services.

» Research index consider ations. Aswe described in Section2, the ideal index
system contains a separate research index family of products that are optimized
specifically for the broad asset class research role. Because such an index product
has many of the characteristics of a public good, including “free-rider” problems,
its production will likely require an industry subsidy. This required subsidy has
clear implications for index service provision in the industry, most obviously, the
need to set up a mechanism to fund and oversee research index production, as
well asto coordinate the research index with the evaluation benchmark index at
some level.

* Cultural considerations. Business institutions operate within national cultural
frameworks. Different countries have differing cultures regarding the roles and
functions of private firms, collective agencies, government, and so forth. There
also may be differencesin the way real estate as an asset class, and the real estate
investment industry, is perceived by the investment establishment and the
mainstream investment community. These considerations should influence the
design of the ingtitutional structure put in place for index service provision.

* International compatibility: In the modern global investment industry it is
helpful for local institutions and procedures to be as compatible as possible with
those in other countries.

Summary implications...

Taken together, the above considerations do not suggest that any one model of industry
ingtitutional structure clearly dominates. Different structures have various relative
strengths and weaknesses, the importance of which will vary across time and across
countries. As aresult, different institutional structures have been adopted in different
countries. In fact, there are three models currently operative outside North America.

Where we come out personally...

As suggested by our discussion in Section 2, we tend to think that Model “C” (the
Dutch/Swedish type model that includes major roles for both a collective industry body
and a private provider firm) may hold the most promise as a general guide for the current
U.S. situation. We conclude this for five reasons:

1. A key objective of index development in the U.S. should be to significantly

broaden the coverage of the various branches of the real estate investment
industry beyond the tax-exempt fiduciary branch that is currently well represented
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in NCREIF. Although the entrepreneuria drive of a private, for-profit,
benchmarking firm may be valuable in helping to broaden industry participation,
we think a collective industry effort islikely to be required, as this promises to be
adifficult project. Furthermore, to the extent that a major obstacle to bringing in
additional branches of the industry may be their reluctance to regularly appraise
their property holdings, atechnical way around this obstacle is presented by the
modern regression-based statistical techniques (such as the repeated-measures
regression - RMR) that allow use of infrequent appraisals or direct transaction
price evidence. But such statistical techniques are more appropriate in aresearch
index than in an evaluation benchmark index, and a research index tends to be
more of a“public good” that likely would require subsidized development by a
collective entity.

. Extending the preceding point, we feel it isimportant that the U.S. real estate
industry develop an index optimized for fundamental research purposes, as
described in Section 2 (an index that can improve the credibility of real estate
research within the academic community). Such an index will likely require
subsidized production by the industry, and should be coordinated with an
evolving and improving evaluation benchmark index. We think it likely that this
type of development will require some sort of broad industry collective oversight
and coordination.

. Unlike the situation in Europe and other countries where IPD has commenced
operations, but similar to the situation in Australia, the U.S. already has awell-
established index product and supporting institutional structure. It is important
that any new developmentsin the U.S. be sensitive to this reality and patrimony.
The NCREIF Index, and NCREIF itself, represent a valuable foundation that can
and should be used in the development and construction of a broader and deeper
index production system in North America. Although we feel that a broader
industry association will ultimately be necessary, NCREIF may provide a useful
starting point. In any case it would seem important that NCREIF and its core
products should not be inadvertently undermined or destroyed.

. The political and academic environment in which an index system must operate in
the U.S. is particularly rigorous. The real estate and investment industriesin the
U.S. tend to be more pluralistic and fragmented than in most countries, with a
tendency to operate in distinct, relatively aggressive and competitive interest
groups (investors, client-consultants, private asset managers of various different
styles, publicly-traded firms, and so forth). In addition, the academic community
inthe U.S. is probably larger, generally more sophisticated, and tends to be more
actively involved in the investment industry than in most other countries.
Therefore, the academic community is potentially more influential in the long run,
either favorably or unfavorably, in raising the credibility and respectability of real
estate in the broader investment community. The academic community will tend
to look for a system in which accessibility and openness to in-depth scrutiny and
constructive criticism is promoted. In such an environment, a private
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benchmarking firm could benefit greatly from the support that could be provided
by an appropriately broad industry collective association.

5. The concerns noted previously regarding reliance on asingle private firm with a
natural monopoly to provide essential benchmarking services strongly suggest the
need for some collective industry representation and governance.

5. Looking for Consensus: A Suggested 10-Plank Platform

In this concluding section, we suggest a 10-plank platform that we hope will encourage
constructive industry discussion, and perhaps even serve as afirst draft of the action
items required to move the U.S. industry to anew level of index production and
benchmarking. We have divided our planks into two categories, technical and
institutional, each containing five planks. We first present the technical planks, as they
are in some sense more fundamental. We conclude with the institutional planks, as they
relate most directly to theinitia action steps we believe would be helpful to move the
U.S. industry forward.

Technical planks...

Plank #1: “ Two ideals’. Real estate indexing/benchmarking information products serve
two distinct broad functions: (i) Asset class research (e.g., comparisons between R.E. vs
stocks& bonds, asset market analysis & forecasting, fundamental R&D, strategic &
tactical investment policy studies, etc); and (ii) Investment performance evaluation of
agents ("benchmarking" of agents' portfolios per se). These two functions, though
related, are distinct. As aresult, any realistically-achievable index that is"idea" (or
"technically optimal™) for asset class research cannot also be so for agent performance
evaluation.

Plank #2: “ Two coordinated families of index products’. Given Plank #1, the industry
should move toward devel oping two distinct sets or families of real estate index products:
One should be oriented primarily toward fundamental asset class research; the other
primarily toward performance evaluation. However, the industry should seek to
maximize the mutual relevance and synergy between the two families of products.

Plank #3: “ Peer universesare OK” . Appraisal-based peer universeindices are, in
principle, valid and useful tools for investment performance evaluation benchmarking in
the private real estate investment industry. (Note: See Section 2.2 in Chapter 2 of the
Technical Report for a detailed definition of a“ peer universe index” , and an elaboration
of the reasoning underlying this plank. It should also be noted that both the NCREIF
Index in the U.S and the IPD Index in the U.K. are examples of peer universe-based
indices.)

Plank #4. “ State-of-the-art statistical tools’. Real estate indices that are developed or
improved going forward should strive to reflect relevant modern standard statistical
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methodol ogies as these are widely accepted in the academic research community. This
should include consideration of such technigues as repeated-measures regression (RMR),
mass-level appraisal, and the use of transaction price data as well asindividual property-
level appraisals, to address such issues as temporal |ag bias and return reporting
frequency asit relates to valuation frequency. Some of these considerations may be more
appropriate for research purposes than for evaluation benchmarking purposes.

Plank #5: “ Expand the sample’. The industry should place a high priority on expanding
the property universe coverage in any real estate indices going forward. Particular
objectivesinclude: (i) Expanding property-level coverage to branches of the commercial
real estate equity investment industry beyond the tax-exempt fiduciary branch, such as
REITs, insurance companies, and (if possible) other financial institutions, foreign
investors, and wealthy individual investors; (ii) Improving the existing coverage of the
tax-exempt fiduciary branch of the real estate investment industry to include types of
properties not currently included in the NCREIF Index, such as properties appraised less
frequently than annually and properties with less than 60% occupancy; and (iii) Possible
use of stratified statistical sampling techniques to facilitate the most efficient and
effective expansion of universe coverage in any indices.

I nstitutional planks...

Plank #6: “ Broader collective industry organization”. The U.S. private real estate
investment industry should seriously consider the establishment of a broad industry
"umbrella’ association to address the index and benchmarking issues. This association
should encompass the tax-exempt fiduciary branch of the industry (as NCREIF and
PREA aready do), but also the REITs and insurance companies (at a minimum, and
possibly aso banks, foreign investors and wealthy private individuals). At least at first,
such an association might be ad hoc in nature (e.g., a“task force” or “inter-organizational
committee”), and it might initially grow out of NCREIF or PREA (or a combination of
the two, or alternatively, a private firm might take the initiative), but it should ultimately
include representation from a number of other industry organizations. (Examples would
include NAREIT, ACLI, AFIRE, ULI, NAIOP, ICSC, NAR, SIOR, The Real Estate
Roundtable, and so forth.) The objective of this"umbrella of umbrellas’ would be to
promote and facilitate the production of high-credibility indexing and benchmarking
information products for the U.S. private real estate equity investment industry.

Plank #7: “ A formal role for academia’. The U.S. private real estate investment
industry should consider creating aformal and permanent role for the academic
community in the oversight and direction of the indexing and benchmarking products
developed for the industry. As an example, this might take the form of aformal
"Advisory Council" or a"Technical Advisory Council" attached to the industry umbrella
organization suggested in Plank #6. Membership on such council might be delegated to
appointees from such organizations as AREUEA, ARES, or RERI. Industry technical
bodies such as AIMR and the Appraisal Institute should also have formal representation
on any such councils or boards. A major purpose of aformal academic and technical role
would be to insure that state-of-the-art statistical procedures are used in index
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construction (see Plank #4). The broader purpose of such aformal academic role and
broad technical role would be to insure that private real estate indexing products would
have the highest possible level of credibility and respect, thereby helping in the long run
to improve real estate's credibility and viability as an asset class within the broader
mainstream investment community dominated by the public securities markets.

Plank #8: “Harness the private sector” . In the promotion and development of future
index products, the U.S. real estate investment industry should seek to tap the energy and
entrepreneurship of private, for-profit information companies. Such commercial firms
can be useful in the implementation and efficient production and distribution of indexes
and/or index-related information products and services. Moreover, they can provide a
stimulus for innovation in both broad asset class research index products and manager
evaluation and attribution benchmarking products (particularly the latter, probably).

Plank #9: “No black boxes’. The U.S. real estate investment industry should guard
carefully against the use of, or reliance on, "black boxes". To increase the credibility of
the asset class, and to insure continued improvement of the index products, it isvitally
important that proprietary production techniques and methodologies used in the
development and production of index products be fully available to public and academic
scrutiny and criticism (while neverthel ess protecting the confidentiality of proprietary
data).

Plank #10: “Manage private monopoly” . In the use of private for-profit information
firms, the industry should guard carefully against becoming excessively reliant on any
single firm, so as to avoid problems associated with "lock-in" and natural monopoly. It is
important to recognize that some of the key and major index information products of
most useful to the real estate investment industry may tend to be natural monopolies,
while other such products tend to be "public goods', that is, there is a collective benefit to
the industry that outweighs the private benefit of any one firm.
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Appendix A:

A “SW.O.T.” Analysisof the Current U.S. Index & Benchmarking System

Strengths:

NCREIF History: The NCREIF Index provides a sufficiently long and high
quality historical time series of private rea estate investment performance
information to be useful for many research and investment performance
evaluation purposes.

Technical-level I nstitutional Infrastructure: NCREIF, AIMR, the Appraisal
Institute, NAREIT, ACLI, and other organizations provide a proven capability to
develop and successfully promulgate technical standards and guidelines that
improve the quality and reliability of real estate investment performance
information, such as the Real Estate Information Standards (REIS).

Academic Infrastructure: The U.S. has alarge and advanced academic
community actively involved in research relevant to investment in general and
real estate in particular, with growing involvement in activities that provide
support to the professional investment community, including through
organizations such as the Real Estate Research Institute (RERI).

Breadth and Depth of Industry Research Talent: The U.S. has broad and deep
industry research community dealing with institutional real estate investment.

Scale of Geography and Real Estate Market: The U.S. has alarger stock of
commercial real estate than any other country. This size potentially provides more
data, more observations, and higher statistical precision.

Scale of Resour ces. The sheer magnitude of the U.S. private real estate
investment industry provides the potential for greater resources to be focused on
information problems.

W eaknesses:

Industry fragmentation: The U.S. real estate investment industry is
characterized by arelatively large number of firms and distinct branches of the
industry, and, relative to the size of the economy, arelatively small penetration of
the commercial property market by large-scale investment and financial
ingtitutions. This makes it relatively more difficult than in many other countries to
organize alarge segment of the industry and of the property market to contribute
to information pools and adopt standardized information procedures, avital first
step in broad-based index development.
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Collective Institutional Fractionalization: Due to industry fragmentation, the
U.S. industry is characterized by alarge number of institutions and industry
associations each representing arelatively small or narrow a segment of the
industry or underlying property population. As aresult, there is currently no
single entity that can encompass and energize all the segments of the industry that
are necessary to move the industry forward with regard to investment
performance information needs that tend to be “public” or “collective’ in nature,
such as return indices useful for performance evaluation or research purposes.

Relatively little use of formal appraisals. Related to the previous points, and in
comparison to most other Anglo-Saxon countries, the U.S. commercial property
industry probably makes less use of formal appraisals. Regular and frequent
marking-to-market is practiced in fewer branches of the industry and fewer types
of property investment ownership vehicles (or in asmaller share of the overall
commercial property market) inthe U.S.

More complicated properties: Institutional-size propertiesin the U.S. tend to be
larger, with more tenants, and shorter, less-standardized |eases, than in many
other countries. This tends to make real estate a less homogeneous product in the
U.S,, which, in turn, makes precise valuation and appraisal more difficult.

Technical Problemsin the NCREIF Index: Reflecting the above-listed
weaknesses, the NCREIF Index suffers from severa shortcomings, including:
small coverage of the underlying property population,

lagging and stale valuationsin the index,

limited property operational level datafor performance attribution,
lack of fund or manager-level data, and

anarrow investment style focus.

O 0O O0OO0O0o

Lack of Real Estate Credibility in the Mainstream I nvestment I ndustry
Establishment: Thisisalong-standing problem, present in both the professional
and academic communities. Real estate is often stereotyped by the mainstream
investment community as being a“backwater” that lacks both sufficient quantity
and quality of data and efficient centralized access to data. This perception, while
based on akernel of truth, exaggerates the actual degree of real estate investment
information analysis and decision-related problems relative to those in the
mainstream securities investment industry.

Lack of Depth and Intensity of Academic/Industry Interaction: Relativeto the
mainstream securities investment industry, both the academic and industry real
estate research communities are small, asis the degree of interaction and cross-
fertilization, particularly in commercial real estate investment areas. This
weakness is simultaneously one cause of, and also in part caused by, the
previously-noted weakness of lack of credibility.

Page A-2



Opportunities:

TheWeb & E-Commerce: The development of the internet and electronic
transaction, research, and information services and products opens up new
prospects for centralized, easily-accessible data sources relevant to commercial
real estate investment performance.

Statistical Methodological & Computer Technological Developments: Since
the founding of NCREIF two decades ago statistical methodologies useful for
investment performance index construction have advanced dramatically, notably
including developments such as the repeated-measures regression (RMR) and
related noise-filtering techniques. Similarly, computer hardware and software
technological development has been mind-boggling during this period. Together,
these two developments offer capabilities for “mass appraisal” and other tools that
could be very useful for improving real estate indices, both for manager
performance evaluation and for broader research purposes, but especially for the
|atter.

TheIPD Initiative: The interest and energy put forth by the IPD from England in
starting up operations in the U.S. brings a possibly unique opportunity. A private,
for-profit corporation may have capabilities that non-profit industry associations
cannot duplicate. Although any organizational form has weaknesses as well as
strengths, the IPD initiative may bring a new type of player and a new type of
product that offers useful possibilities.

New Openness & Initiativesat NCREIF: Possibly stimulated in part by
potential competition from IPD, NCREIF has moved with more energy and
creativity in the past year than in many previous years. NCREIF has developed, at
least at the prototype stage and in some cases already in regular production,
products that are advanced in some cases beyond anything available in other
countries, including NCREIF s inter-active website for constructing custom-
benchmarks, new types of indicators of market direction based on advanced
statistical techniques (such asthe RMR), and new products based purely on
transaction price information or based on fund-level information including non-
traditional management styles.

Threats:

Self-destruction Due to Narrow Private or Partisan Interests: Individual firms
or industry associations representing parts of the overall industry may see at least
short-run benefit in protecting private information or sources of information, or in
disseminating negative criticism of private real estate information products
without corresponding positive or constructive information helpful to investors
and information users. This feeds into and reinforces real estate’s credibility
problem with the mainstream investment industry establishment.
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Ignorance: Lack of understanding about the nature and capabilities of some of
the new information opportunities, especially those that involve new levels of
technical sophistication or new forms of electronic interaction, may slow down or

even torpedo the progress that could otherwise be made.
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Volume 1: Theldeal Index (& itsldeal Use)

I ntroduction:
Overview and Definition of Index Types

0.1 What is meant by “indexing” or “benchmarking” in the private real estate investment industry, and
what types of index products and information are required? (p.1)

0.2 Why isit necessary to distinguish between evaluation benchmark indices and research indices? (p.2)
0.3 But isn't there much overlap and synergy between the two types of index products? (p.2)

0.4 How does the NCREIF Index fit into this scheme? (p.3)

0.5 Which types of indices are discussed in this volume, and where? (p.3)

Chapter 1.
The I deal Asset Class Research Index for Private Commercial Real Estate
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1.1.1 What isthe primary purpose of an asset class research index? (p.4)

1.1.2 Isthe asset class research index also important for maintaining or el evating the credibility of the real
estate asset class in the investment community? (p.4)

1.1.3 What characteristics are required of aresearch index to support this credibility-enhancing role for
the industry? (p.5)

1.1.4 Do these purposes make the ideal real estate research index a* public good”, and what are the
institutional implications for index production? (p.5)

1.1.5 How does the purpose of aresearch index differ from that of an evaluation benchmark index? (p.5)
1.1.6 What is the relationship between aresearch index and a passive market index? (p.6)

1.1.7 What is the relationship between aresearch index and a peer universe based index? (p.6)

1.1.8 Can you provide examples of the types of questions acommercial real estate research index should
be designed to help to answer? (p.6)

1.1.9 What is therole of the research index in answering such questions? (p.6)

Section 1.2:
Market Coverage

1.2.1 What is meant by breadth of market coverage in aresearch index? (p.7)

1.2.2 What is the required breadth of market coverage for the ideal research index? (p.7)

1.2.3 What trade-offs and considerations are involved in defining the market coverage of the ideal
research index? (p.7)

1.2.4 As a starting point, what practical considerations can guide the index market coverage decision?
(p-8)

1.2.5 How can statistical methodol ogies of index construction help expand index market coverage? (p.8)
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Section 1.3:
ThelLevel & Typeof Information Included in the Research Index

1.3.1 What types of information should be in the ideal asset class research index, and what is the focus of
the present report in thisregard? (p.9)

1.3.2 What are some general considerations and trade-offs in deciding what information to collect in an
ideal research index? (p.9)

1.3.3 Should aresearch index be focused primarily on the property level or on the fund (manager) level?
(p-10)

1.3.4 Must agood research index report periodic returns, or is an IRR-based index potentially useful for
research purposes? (p.10)

1.3.5 Must agood research index report total returns? (p.11)

1.3.6 Must the property level valuationsin the ideal research index be based on transaction prices instead
of appraisals? (p.11)

1.3.7. How does the answer to the appraisal-vs-transaction price question differ between research indices
and evaluation benchmark indices? (p.12)

Section 1.4:
Sampling & Property Composition Issuesin the Research I ndex

1.4.11sit necessary for area estate research index to include all the propertiesin the subject market
segment? (p.12)

1.4.2 Isit necessary for area estate research index to be limited to a fixed and constant set of properties?
(p.12)

1.4.3 Should the constituent assets in a research index be equally-weighted or value-weighted in
computing the index periodic returns? (p.13)

Section 1.5:
Return Reporting Fregquency in the Resear ch I ndex

1.5.1 What istheideal periodic return reporting frequency for aresearch index? (p.13)
1.5.2 What isthe ideal historical span of the ideal research index? (p.14)

Chapter 1 Appendix A:
Research Indicesin Private Real Estate and Public Securities: Some Comparisons

1.A.1 What isa*“sample-based” index, and are such indices widely used for research purposesin the
public securities industry? (p.14)

1.A.2 Why is the S&P500 a good example of a passive market index and aresearch index in the public
securities investment industry? (p.14)

1.A.3 How does the S& P500 fall short as a research index? (p.15)

1.A.4 Doesthe lack of a perfect “ one-size-fits-all” research or benchmark index distinguish private real
estate from the public securities investment environment? (p.16)

1.A.5 What would be a conceptual example of a passive market index in private real estate, a conceptual
equivalent to the S& P5007? (p.16)
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Chapter 2:
The Ideal Agent Evaluation Benchmark Index for Private Commercial Real Estate

Section 2.1:
Definitions & Purpose of Evaluation Benchmarking

2.1.1 What is meant by an “agent eval uation benchmark index”? (p.17)

2.1.2 Who uses evaluation benchmarks, in what role? (p.17)

2.1.3 What is the purpose of evaluation benchmarking? (p.18)

2.1.4 How is evaluation benchmarking used in an ex post manner to try to distinguish superior managers?

(p.18)

Section 2.2:
TheBasisand Fundamental Char acteristics of the ldeal Private Real Estate Evaluation Benchmark
I ndex

2.2.1 What fundamental criteria define an ideal evaluation benchmark index? (p.19)

2.2.2. What isthelogical basis for the six fundamental criteria of the ideal performance evaluation
benchmark index? (p.20)

2.2.3 What is the difference between a peer universe index and a passive market index? (p.21)

2.2.4 Which is better as an evaluation benchmark: a peer universe index or a passive market index? (p.21)
2.2.5 How do peer universe based indicesimplement the ideal evaluation benchmark index criteriain the
private real estate investment industry? (p.22)

2.2.6 What about the problem of survivorship biasin peer universe based indices? (p.24)

2.2.7 Are there ever circumstances where a passive market index could be superior to a peer universe
based index for evaluating manager performance in the private real estate investment industry? (p.24)

Section 2.3
Coverage and Information Considerationsin the Ideal Evaluation Benchmark Index

2.3.1 Should evaluation benchmark indices measure property-level or portfolio-level returns? (p.25)
2.3.2 Should portfolio-level benchmark indices measure returns net or gross of fees? (p.25)

2.3.3 Should time-weighted returns (HPRS) or money-weighted returns (IRRs) be used in evaluation
benchmarking? (p.25)

2.3.4 Should the constituent assetsin an evaluation benchmark index be equally-weighted or value-
weighted in computing the benchmark periodic returns? (p.26)

2.3.5 How much of the underlying asset class or market population of properties should be included in a
property level evaluation benchmark index? (p.27)

2.3.6 How much of the peer universe population should be included in the ideal evaluation benchmark
index? (p.27)

2.3.7 Why are appraised values usually better than transaction prices for evaluation benchmarking and for
constructing evaluation benchmark indices? (p.27)

2.3.8 What is the required frequency and historical span of the ideal evaluation benchmark index? (p.29)
2.3.9 What type of data should the ideal evaluation benchmark index collect from data-contributors?

(p.29)
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Section 2.4
Considerationsin the Appropriate Use of Evaluation Benchmark Indices

2.4.1 What considerations are important in defining an appropriate peer universe? (p.30)

2.4.2 What is meant by property market segment specialization and why isit important to control for
segments in an appropriate evaluation benchmark index? (p.30)

2.4.3 How can risk be controlled for in evaluation benchmarking in private real estate investment? (p.31)
2.4.4 Why is appraisal policy important in evaluation benchmarking? (p.32)

2.4.5Why isfee policy important in evaluation benchmarking? (p.32)

2.4.6 What considerations are important in defining appropriate segment or style weightsin the evaluation
benchmark index? (p.32)

2.4.7 What’ s wrong with defining the eval uation benchmark segment weights to be whatever weights the
agent usesin her portfolio? (p.33)

2.4.8 Isthere ever a circumstance where the use of manager weights in the benchmark is appropriate?

(p.34)
2.4.9 Should the ideal peer universe extend beyond a single branch or style of the investment industry?

(p-34)

2.4.10 Isthere a potential downside to evaluation benchmarking? (p.35)

2.4.11 Do performance measurement difficulties in private rea estate negate the potential usefulness of
evaluation benchmarking? (p.35)

Chapter 2 Appendix A:
Evaluation Benchmark Indicesin Private Real Estate and Public Securities: Some Comparisons

2.A.1 What are the “Bailey Criteria’ and how are they related to the six fundamental criteria of the ideal
performance evaluation benchmark index? (p.36)

2.A.2 How do the Bailey Criteriarelate to the ideal benchmark index in the private real estate investment
industry? (p.37)

2.A.3 Why isdirect passive investment not possible in the private real estate investment industry? (p.37)
2.A.4 What isthe difference between active management in private real estate as compared to public
securities investment? (p.38)

Chapter 2 Appendix B:
Some I nfor mation Economics Consider ations Relevant to the |deal Evaluation Benchmark I ndex

2.B.1 Isan agent evaluation benchmark index a* public good” for the real estate industry, similar to the
flagship research index described in Section 1.1 of Chapter 1? (p.39)

2.B.2 Isan agent evaluation index a“natural monopoly”? (p.40)

2.B.3 What about a“natural duopoly”? (p.40)

2.B.4If the ideal evaluation benchmark index is a natural monopoly, does thisimply that it should be
produced by an industry association rather than a private firm? (p.41)

2.B.5 What are the two phases of production, and two types of finished products, in the evaluation
benchmark index business? (p.41)

2.B.6 Isvertical integration technically necessary between the underlying database compilation process
and the finished information products? (p.42)
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Chapter 3:
Performance Attribution in Private Real Estate | nvestment Management

3.1 What is meant by “performance attribution” in private rea estate investment management? (p.43)
3.2 Who uses performance attribution, and for what purpose? (p.43)

3.3 What are the two major levels of performance attribution? (p.43)

3.4 What is the relation between performance attribution and either the ideal research index or the ideal
evaluation benchmark index? (p.44)

3.5 Is performance attribution analysis as an information product a“public good” or acommercial type of
product? (p.44)

3.6 How is performance attribution done in general? (p.44)

3.7 How is performance attribution done at the portfolio level? (p.45)

3.8 How is performance attribution done at the property level? (p.45)

3.9 Isit necessary that performance attributions components all add up to the total performance
differential at each level? (p.46)

3.10 How useful is performance attribution? (p.47)

3.11 What are the technical questions about the usefulness of performance attribution? (p.47)

3.12 How is performance attribution more useful from an informal, management perspective? (p.48)

Chapter 4
Property Sampling I ssuesin the | deal Research I ndex

4.1 What determines the usefulness of a sample for purposes of defining areal estate investment research
index or database? (p.49)

4.2 What are the implications of sampling theory for efficient sampling of large, diverse populations?
(p-49)

4.3 What are the implications of scientific sampling theory for an ideal research index of the U.S.
commercial property market? (p.49)

4.4 How big a property sample would be necessary for a passive market index of U.S. commercial
property investment performance? (p.50)

4.5 Can you give asimplified numerical example of how the necessary cell sample size is determined for
areturn index useful for research purposes? (p.50)

4.6 |s sampling theory also relevant for evaluation benchmark indices, in addition to research indices?

(p.51)

Chapter 5:
Basic Asset Valuation and Statistical Considerations for Real Estate | ndices

5.1 What is the conceptual difference between transaction price, market value, and appraised value?
(p-52)

5.2 What is meant by transaction price dispersion? (p.52)

5.3 What is the difference between appraisal error and transaction price error? (p.53)

5.4 Isthe evidence for temporal lag biasin appraisals uncontroversial and widely accepted? (p.53)

5.5 Can you give asimple numerical example of why or how appraisal temporal lag bias occurs? (p.54)
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5.6 Why does there tend to be a trade-off between random error and temporal lag biasin property
valuation estimation? (p.55)

5.7 What are the implications of these different types of errors (appraisal error vs transaction price error)
for indices based on different types of valuations and used for different purposes (research vs evaluation
benchmarking)? (p.55)

5.8 Can you give anumerical example of the difference between transaction price, market value, and
appraised value, showing the nature of purely random cross-sectional valuation “error” ? (p.56)

5.9 What is the relative importance of temporal 1ag bias vs random error in an asset class research index
and in an evaluation benchmark index? (p.57)

5.10 Are there other sources of randomnessin real estate indices besides measurement errors? (p.57)
5.11 Why is randomness of any source an important consideration particularly in evaluation
benchmarking? (p.57)

5.12 Can you elaborate on the nature of the three sources of randomness in ex post return measurement in
real estate? (p.58)

Chapter 6:
Property Revaluation Fregquency, Index Return Reporting Frequency, and the I deal I ndex
Construction Methodology

Section 6.1:
Overview and Basic Definitions

6.1.1 What determines the statistical qualities of areal estate return index? (p.59)

6.1.2 What is meant by index return reporting frequency? (p.59)

6.1.3 What is meant by property revaluation frequency? (p.59)

6.1.4 What is meant by number of properties in the index? (p.60)

6.1.5 What is meant by index construction methodology? (p.60)

6.1.6 In general, how do these attributes affect the dynamic statistical quality of the index? (p.60)

6.1.7 How does the index frequency and historical span relate to the statistical power of the index? (p.61)
6.1.8 How do the statistical quality determinants interact in an appraisal-based index? (p.61)

6.1.9 How do the index statistical quality determinants interact in a pure transaction-based index? (p.61)
6.1.10 Is this chapter about appraisal-based indices only? (p.62)

Section 6.2:
Index Reporting Frequency and Property Revaluation Frequency: The Basicsfor Appraisal-based
Indices

6.2.1 Must the index return reporting frequency equal the property reval uation frequency of the
constituent properties in the apprai sal-based index? (p.62)

6.2.2 What are the major trade-offs and considerations regarding the relationship between index return
reporting frequency and property-level reappraisal frequency? (p.62)

6.2.3 But why can't the property-level data-contributors update their property valuation reports between
major annual reappraisals? (p.63)

6.2.4 How expensiveisit to conduct temporally independent property-level appraisals more frequently
than once per year? (p.63)

6.2.5 Why can't the problem of stale appraisals be solved by just requiring all index data-contributors to
fully reappraise all their properties every period? (p.64)
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Section 6.3:
Modern Index Statistical Tools and Basic Appraisal Technology & Economics

6.3.1 What is the nature of scale economiesin appraisals for index construction? (p.65)

6.3.2 Are there scale economies in increasing property-level appraisal frequency, and what are the
implications for research indices vs eval uation benchmark indices? (p.65)

6.3.3 Are there no economies of scale in appraisal that can be useful in research index construction? What
about “mass appraisal”? (p.65)

6.3.4 Is mass appraisal used in practice? (p.65)

6.3.5 How does mass appraisal work? (p.66)

6.3.6 Does mass appraisal require formal statistical procedures such as regression analysis? (p.66)

6.3.7 Isit possible to produce an index whose return reporting frequency is greater than its constituent
properties’ reappraisal frequencies without suffering from the lagging caused by the stale appraisal effect?
(p.66)

6.3.8 How does the RMR work, and is it useful for transaction based indices? (p.67)

6.3.9 Are there any particular considerations in the use of the RMR procedure in pure transaction price
based indices? (p.67)

Section 6.4:
Practical Considerationsfor Index Construction With Modern Statistical Tools

6.4.1 Will the investment industry accept an index that is based on aregression model ? (p.67)

6.4.2 Are there any major technical problems in regression-based index construction methodologies?
(p.68)

6.4.3 Why don’t traditional appraisal-based indices suffer from the “noise” problem? (p.68)

6.4.4 Can anything be done about the noise problem in regression-based real estate research indices?

(p.69)
6.4.5 Can regression-based research indices suffer from stale appraisals or temporal lag bias? (p.69)

Section 6.5:
Use of Less Formal Techniquesin Index Construction

6.5.1 Are there other methods besides statistical regression to allow an index to have greater return
reporting frequency than its average constituent property revaluation cycle? (p.70)

6.5.2 How does such a simple, common sense sampling approach compare to more formal regression-
based procedures such as the RMR? (p.70)

6.5.3 What about a more common sense approach that tries to use all the relevant information? (p.70)
6.5.4 What are the pros and cons of the ad hoc informal approach as compared to the formal regression-
based approach? (p.71)

6.5.5 Are the two approaches, regression and informal analysis, mutually exclusive? (p.71)

Chapter 7:
Benchmarking & Indexing I nvestment Performance for Real Estate | nvestments that Are Not
Regularly Marked-to-Market

7.1 What is meant by “marking-to-market”? (p.72)

7.2 How does real estate differ from other private investments in marking-to-market? (p.72)
7.3 How doesreal estate differ from public securities investments in marking-to-market? (p.72)
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7.4 Why is marking-to-market important in benchmarking and indexing investment performance? (p.72)
7.5 Why isthe calculation of TWRRs important for an investment asset class? (p.73)

7.6 What is the difference between the time-weighted return and the IRR? (p.73)

7.7 Can you give anumerical example of the difference between the TWRR and the IRR? (p.74)

7.8 Which real estate investments are marked-to-market regularly? (p.75)

7.9 Which real estate investments are not marked-to-market regularly? (p.75)

7.10 What are the implications for expanding market coverage of commercia property indices? (p.75)
7.11 What about “opportunistic” and “value-added” real estate funds? (p.75)

7.12 What is the standard procedure for benchmarking private investments that are not regularly marked-
to-market? (p.76)

7.13 How does IRR-based benchmarking work? (p.76)

7.14 How isthe IRR of the benchmark inception cohort cal culated? (p.76)

7.15 How is the value of residual assets handled in the calculation of since-inception IRRS? (p.77)

7.16 Arethere any major concerns regarding residual asset valuation in the IRR-based benchmarking of
fund performance? (p.77)

7.17 Isit valid to combine IRR-based and TWRR-based returns in an all-encompassing index that
represents both opportunistic funds and traditional core investments? (p.77)

7.18 What is the benchmarking standard in the venture capital industry? (p.78)

Volume 2: A Review of Some Existing Indices
(Note: Chapter numbers begin with 8 so as not to duplicate question numbersin Volume 1.)

Chapter 8:
The NCREIF Index in the U.S.

Section 8.1:
Institutional Overview and Setting

8.1.1 What types of real estate investment performance index and benchmarking products are currently
availablein the U.S.? (p.80)

8.1.2 What has been the role of the NCREIF Index, and what types of information products and functions
have been the traditional primary focus of NCREIF? (p.80)

8.1.3 What is afund-level index, and does NCREIF produce one? (p.81)

8.1.4 Does NCREIF provide customized benchmarking and performance attribution analyses for its
members? (p.82)

8.1.5 Isthe NCREIF Index primarily a manager evaluation benchmark or a broad research index? (p.82)
8.1.6 Why does the NPI come closer to the ideal as an agent evaluation benchmark than as a broad asset
class research index? (p.82)

Section 8.2:
Technical Characteristics of the NCREIF Index, and the Appraisal Lag Problem

8.2.1 How isthe NCREIF Property Index constructed? (p.83)

8.2.2 How frequently are NCREIF properties reappraised? (p.83)

8.2.3 How seasonal isthe reappraisal of NCREIF properties? (p.83)

8.2.4 What is the effect of this procedure on the dynamic statistical quality of the index? (p.84)
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8.2.5 Are the underlying property-level appraisals, even the “serious’ ones, also lagged? (p.84)
8.2.6 What is the nature of the lag in the NCREIF Index? (p.84)

8.2.7 How problematical isthislag? (p.85)

8.2.8 Is NCREIF doing anything about the lag problem? (p.85)

Section 8.3
Gap Analysis of the NCREIF Index vsthe I deal Index

8.3.1 How does the NCREIF Index compare to the ideal research index regarding property market
coverage? (p.86)

8.3.2 How does the NCREIF Index compare to the ideal evaluation benchmark index regarding property
market coverage? (p.86)

8.3.3 Why does NCREIF not have 100% coverage of the core component of the tax-exempt fiduciary
branch of the industry? (p.87)

8.3.4 How does the NCREIF Index compare to the ideal research index regarding types and sources of
data collected in the underlying database? (p.88)
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I ntroduction:
Overview and Definition of Index Types

0.1 What is meant by “indexing” or “benchmarking” in the private real estate investment
industry, and what types of index products and information arerequired?

The term “benchmarking” has arather broad (and evolving) meaning, and is used in common
parlance in the real estate investment industry to refer to severa related, but distinct, functions.
Similarly, the concept of a private real estate asset class investment performance “index” can
refer to several different types of indices, used in different ways. An overview of private rea
estate investment information flows and products, as these relate to benchmarking and indexing,
is presented in the diagram below.

N S o T In the right-hand column of the diagram,
three major types of uses or functions of
VarFond —_— Agert benchmarking and real estate indices are
vansger || Lo Evaluation Performance identified: (i) investment agent
Pecr Benchmerks Evaluation performance evaluation, (ii) investment
universes [ [ property \ agent and asset manager performance
Leve p;mf: attribution and diagnostics, and (iii) a
. Atribution & broader (and potentially deeper)_
propary | ke o Diagnostics category of uses referred to as diverse
Market \ R - research studies (including, for
S~ e Indices R example, asset market analysis and
Maket || Studies investment strategic and tactical
research).

Arrows indicate major information and usage flows only.

Each of these three types of uses or
functions isideally supported by one or more appropriate types of index products. For practical
purposes, we think it makes sense to distinguish between two different types or categories of
index products:

(i) Asset class research indices, and

(i)  Agent evaluation benchmark indices.
These two types of indices, in turn, are based on and derived from databases, which may include
types of information in addition to what is used to produce the relevant investment performance
index. Four types of databases are identified, though an agent evaluation benchmark can be
produced using essentially only property-level and manager-level data. Finally, in the left-hand
column of the diagram, two major types of data sources are identified: manager peer universes,
and the underlying property market itself. The former consist of the investment management
firms that own or manage property investments, typically in afiduciary capacity, on behalf of
investor clients. These firms own or manage vast amounts of raw data relevant to property and
portfolio investment performance. But such firms do not own or manage al the propertiesin the
relevant property asset markets, and they do not possess all of the relevant data. Basic
information about property asset market transactions and prices, and space market rents and
occupancy levels, may often be publicly available or collected by other types of data vending or
brokerage firms. Thisiswhy the second box isindicated in the left-hand column.
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0.2 Why isit necessary to distinguish between evaluation benchmark indices and resear ch
indices?

There are two reasons. First, ideal evaluation benchmark indices differ in important technical
respects from ideal research indices. This should not be surprising, since their uses and functions
are quite different. As aresult, the optimal types and sources of raw input data, as well asthe
optimal index construction methodologies, typically differ between the two types of indices. For
example, it isrelatively more important for an evaluation benchmark index to include the entire
population (akaa“census’ or “universe”) of competing investment managers of agiven type or
style. In contrast, a research index is often better constructed using stratified samples optimized
for drawing statistical inferences about questions that are of more research interest than
evaluation interest (for example, questions about real estate market movements, volatility, or
correlations). Similarly, the use of transaction price data as distinguished from appraised values,
and the use of modern regression-based statistical techniquesin index construction, will typically
be more appropriate in research indices than in the agent eval uation benchmark role. Because
trade-offs exist in the construction of any index product, it is generally impossible to technically
optimize asingle index product simultaneously for both the agent evaluation function and the
broader and more diverse function of real estate asset class and asset market research. Thus, from
atechnical perspective we need to consider each type of index product separately if we are going
to effectively describe the “ideal”.

A second reason why it makes sense to distinguish between the two types of indicesisthat it
may be useful to consider separate production of these two types of index products. That is, it
may make sense for different entities or organizations to specialize in the production and
dissemination of one type of index or the other. Thisis made plausible by the technical
differences noted above: different types of data sources and index construction methodologies
(although there is some overlap in the use of input data). Separate production is aso suggested
by the different nature of the roles and usage of the two types of index products within the
industry, and the different economics of index production. Research indices have many of the
characteristics of a* public good” in that the long-run collective benefit they provide to the
industry as awholeis greater than the short-run or private benefit they provide to any one firm.
Asaresult, theideal research index tends not to be a very good commercial product. It requires
subsidized or collective production. In contrast, the growth in demand for formal agent
evaluation benchmarking and performance attribution over the past decade has possibly made the
production of agent evaluation benchmark indices and complementary performance attribution
diagnostic services viable as acommercial product.

0.3 But isn’t there much overlap and synergy between the two types of index products?

Y es. The uses and functions of research indices and evaluation benchmarks do overlap and
potentially reinforce each other to a significant degree. For example, both types of index
products may be useful in the area of manager or property-owner performance attribution, a
largely diagnostic function to help understand why or how a given set of properties performed
the way they did in agiven interva of time. Furthermore, there is considerable overlap and
mutual utility in the input data and the data providers. As aresult, there is considerable potential
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synergy between the two types of index products, and considerable potential benefit from some
degree of coordination.

0.4 How doesthe NCREIF Index fit into this scheme?

Currently in the U.S., asingle index product, the NCREIF Index, is used for both the agent
evaluation and asset class research functions. However, the NCREIF Index is not optimized for
either function. It was originally established as a (sort of) public good by collective industry
action with the primary motivation being to foster asset class research. NCREIF s mission
statement reflects this goal, which is closer to the purpose of what we are here calling the ideal
research index than it is to the purpose of the ideal evaluation benchmark index. Nevertheless,
during the 1990s the use of the NCREIF Index by the investment industry in the U.S. has
become more heavily focused on agent eval uation benchmarking. Moreover, the technical
characteristics of the NCREIF Index, the type of data and index construction methodology it
employs, happen to be closer to the ideal for an agent evaluation benchmark index than for an
asset class research index. But the NCREIF Index is not ideal as an evaluation benchmark either,
because it is missing some key components of the evaluation function, such as fund-level data
and much of the data necessary for property operational level performance attribution.

From atechnical perspective, we believe that, in the more sophisticated information environment
of the 21% century, it would be optimal for the NCREIF Index to evolve into two families of
index products, separate, but coordinated: one focused primarily on, and optimized for, agent
evaluation and performance attribution, and the other focused primarily on, and optimized for,
broader asset class research purposes consistent with NCREIF s original mission.

0.5 Which types of indices are discussed in this volume, and wher e?

Both research indices and agent evaluation benchmarks are addressed. However, because there is
overlap and mutual relevance in many issues, some questions in each part of this volume will be
relevant to both types of indices. Nevertheless, in terms of major focus, Chapter 1 presents an
overview of research indices, while Chapter 2 focuses on evaluation benchmarks. Subsequent
chapters treat more technical topicsin more depth, and are often relevant to both types of indices.

Geltner-Ling Technical Report Page 3



Chapter 1.
The | deal Asset Class Research | ndex
for Private Commercial Real Estate

Section 1.1:
Definitions & Purpose of the ldeal Real Estate Resear ch Index

1.1.1 What isthe primary purpose of an asset classresearch index?

The primary purpose of a private real estate asset class research index is to support research
relevant to improving understanding and decision-making relating to direct investment in
commercia property. Asindicated in the figure below, research indices are useful both for
supporting diverse and fundamental asset class research studies and, in some cases, for
supporting at least some types of performance attribution analyses useful for investment
performance diagnostic purposes. For

Deta Sources Detabess Types Index Types vessFunctions the functions served by a research index
it is probably more realistic and useful to
Mgi/Fund speak in terms of acommercial real
e T e estate “research database,” from which
s [ [y one or more types of specific indi ces can
Lovel o— be constructed, than to speak only in
Performance terms of asingle “research index”.
Ascet Atribution & Nevertheless, in the present context, we
Py L Matket At Clas / RS are focusing particularly on the index-
Research Diverse oriented applications of such a database,
e e indices Reserh so we shall use the term “research
index” widely in this volume, keeping in
Solid arrows indicate mejor irformetion and usage flowsfor research ndex mind that this may encompass a

“family” of indices and index-related
information products derived from a supporting database.

1.1.2 Isthe asset class research index also important for maintaining or elevating the
credibility of thereal estate asset classin the investment community?

Yes. If the index is of sufficient quality, it can help to improve the image and investment utility of
real estate as an asset class within the broader investment community. By increasing the quantity
and quality of information and understanding about real estate as an investment, a high-quality
asset class research index will tend, over the long run, to increase the credibility of direct
investment in privately-traded commercial real estate as a“ mainstream” investment.
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1.1.3What characteristicsarerequired of aresearch index to support this credibility-
enhancing rolefor theindustry?

A “flagship” research index must command and retain the respect of the mainstream academic
research community, in addition to the industry research community. To succeed in thisregard, a
research index must be:
» Based on data sources and index construction methodol ogies that reflect the best practice
state-of-the-art for academic and industry statistical research;
* Compiled in an unbiased, neutral manner not susceptible to manipulation by any
interested party;
* Compiled in an open manner subject to public and academic scrutiny and criticism;
» Accessible widely to industry and academic researchers at reasonable cost.

1.1.4 Do these purposes make the ideal real estateresearch index a*“ public good”, and what
aretheinstitutional implicationsfor index production?

If acommercial real estate research index accomplishes the two purposes noted above
(fundamental research support and asset class credibility enhancement), it may be considered a
“public good”. This means that such an index provides a collective benefit to the entire red
estate investment industry, indeed, to the entire broad investment industry (not just the real estate
community). This represents a contribution to the efficient functioning of the overall capital
market. This contribution exceeds the aggregate benefit to the subscribing or sponsoring firms or
organizations directly involved in the production and distribution of the index. This public good
characteristic does not necessarily imply that the ideal research index must be produced by a
public or collective ingtitution. It is possible that a private index-producing firm might be
perceived as more independent, in some respects, than an industry association. However, the
public good aspect of aflagship research index does suggest that the industry has a major
collective stake in providing input and helping to oversee the quality of any such index. Based on
the considerations in Question 1.1.3, it isimportant that any such input and oversight include
strong representation from the investor and research communities within the industry.

1.1.5 How does the purpose of aresearch index differ from that of an evaluation
benchmark index?

As elaborated upon in Chapter 2, an agent evaluation benchmark index is one that is used
specifically for purposes of evaluating the investment performance of managers by comparing
the manager’ stotal return to an appropriately defined benchmark index’ s total return over a
moderately long (preferably at least 3-5 year) time period.

In contrast, an asset class research index in the private real estate investment industry serves a
variety of specific uses, and is explicitly not necessarily optimized for agent evaluation
benchmarking purposes. Thisis not to say that the research index may never be used in such
evaluation, but that it is not designed with that purpose uniquely or primarily in mind.

Geltner-Ling Technical Report Page 5



1.1.6 What isthe relationship between aresear ch index and a passive market index?

The concept of a passive market index refers generally to an index that tracks arelatively static
set of assets within a given asset market segment or style. An ideal passive market index in real
estate would be a property-level index consisting of afixed constant set of properties
representing an entire property asset market segment or group of segments. Thisis generaly the
type of index that is most appropriate for research purposes at the property level. However, for
research purposes adequate representation of a market does not require that all the propertiesin
that market be included in the index database. (See Chapter 4, especially Questions 4@4

1.1.7 What istherelationship between aresearch index and a peer univer se based index?

The concept of a peer universe based index refersto a database or index representing the returns
to all of the investment managers of a given style or speciaization. In real estate, an ideal peer
universe based index would include, at the property level, all of the property holdings of all the
investment managers specializing in agiven style of investment and type of property. Thisis
generaly the type of index that is most appropriate for researching the performance of particular
managers or for carrying out manager performance evaluations. As aresult, in the private real
estate investment industry peer universe based indices tend to be more appropriate as agent
evaluation benchmark indices (of the type addressed in Chapter 2) than as asset class research
indices.

1.1.8 Can you provide examples of the types of questions a commer cial real estateresearch
index should be designed to help to answer ?

1) What isthe long-run (multi-decade) nature of the investment performance of the commercial
real estate asset class compared to other major investment asset classes such as stocks and
bonds?

2) What are the long-run total return and capital return time-series mean, volatility, and
correlations both within the real estate asset class and between real estate and other asset
classes?

3) What isthe nature of the lead-lag relationships between real estate returns and other
variables?

4) How can real estate returns be forecasted, and with what degree of accuracy over what time
horizon?

5) When (historically) did real estate asset market value turning points occur, and what were the
duration and amplitudes of the historical “cycles’ in various segments of the market?

6) What isthe difference in the investment performance of various types of property, and
various different types of locations?

7) Didtherea estate market (or a given market segment) “turn around” (change the direction in
asset price movement) last quarter?

1.1.9 What istherole of theresearch index in answering such questions?

A research index is not expected to supply definitive answers to research questions (including the
guestions listed above). The research index provides atype of “raw material” that isavital input
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for analysisthat can, in turn, provide answers to arange of research questions. The ability of
such an analysis to supply useful answers depends, in part, on the quality and quantity of other
supporting datain the research database (apart from the index per se), and also on the quality of
the analysis applied to the data. Part of the quality and success of the analysis depends on an
understanding of the nature of the research index and its supporting database, including its
strengths and weaknesses. The ultimate objectives are to improve fundamental understanding
and to improve practical decision-making.

Section 1.2:
Market Coverage

1.2.1 What ismeant by breadth of market coveragein aresearch index?

Breadth of market coverage refersto the number of different property asset market segments
represented by the index. For example, should the index include only the classic four “food
groups’ (office, industrial, retail, apartment), or should it extend to other types of properties
(hotels, land, timber, golf courses, etc)? Should it break down into sub-types (CBD vs suburban
office, garden vs high-rise apartments, etc)? Should the index include only the largest metro
areas, or should it extend to all 200+ metro areas plus rural zones? Should the index only include
large (“ingtitutional size”) properties (e.g., $10 million +)?

1.2.2 What istherequired breadth of market coverage for the ideal research index?

In terms of an “ideal” index we would like as much breadth of market coverage as possible.
From arealistic and practical perspective, however, the question is how difficult (and expensive)
it isto extend the breadth of index coverage. The other side of the equation is how much
additional usefulness does one get from the index by adding breadth. Related to thisissue isthe
guestion of how different, from an investment performance and decision-making perspective, are
the different market segments and levels, the additional increments of market coverage. Neither
the academic nor the industry research literature provides definitive answers to these questions.

1.2.3 What trade-offs and considerations areinvolved in defining the market cover age of
theideal research index?

A useful way to approach the question of research index market breadth is to ask what types of
research and investment decision questions could be addressed by an additional increment of
index coverage. For example, improved investment performance information about market
segments that are beyond the current institutional holdings (and therefore remain uncovered by
peer universe-based indices such as the ideal evaluation benchmark index addressed in Chapter
2) could improve the ability of ingtitutions to invest in such new market segments. This would
increase the investment choice set available to institutions. A relevant question is. to what extent
would this significantly push out the efficient frontier, i.e., how much additional diversification
benefit or improved risk/return opportunities would be provided?...
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Another benefit of extended market coverage in aresearch index, to the extent this increases the
ingtitutional investment choice set, isthat the size of the pool of physical assets that could be
called upon to absorb the flow of financial capital provided by institutional investment would be
increased. Thiswould presumably help to increase liquidity and reduce price distortionsin up-
markets (when the net capital flow isinto real estate). A relevant question is: To what extent is
such up-market liquidity and price distortion a problem?...

We do not currently have even preliminary answers to these questions. Perhaps theoretical
analysis or small-scale empirical pilot studies could be used to explore these questions.

1.2.4 Asa starting point, what practical considerations can guide the index market
cover age decision?

In the absence of better information, the intuitive answer to the question of ideal market coverage
isto first “grab the low-hanging fruit.” That is, include all the market segments that can be
relatively easily and inexpensively covered. The relevant “ease” and “expense” includes both
technical considerations and institutional or organizational considerations. Through the end of
the 1990s, there was essentially no commercial real estate investment performance index
coverage in the U.S. beyond the existing holdings of the tax-exempt fiduciary investor branch of
the real estate investment industry. Y et other countries have been able to include other major
branches of the industry in their indexes. For example in Britain, the Netherlands and Australia
the local equivalents of REIT holdings, insurance company general account holdings, and some
wealthy private investor holdings are included in the major index products (IPD, ROZ-1PD, and
PCA respectively on those three countries). In the U.S. there is some hope that statistical
methodol ogies developed in recent years, combined with the electronic data availability
possibilities arising at the turn of the 21st century, may alow the scope of market coverage to be
considerably broadened.

1.2.5 How can statistical methodologies of index construction help expand index market
cover age?

Advances in statistical methodology and computer technology during the 1990s make it possible
to use empirical valuation observations (either appraised values or transaction prices) more
efficiently and flexibly in the construction of capital return or periodic market price-change
indices. In effect, properties can be reappraised much less frequently than the return reporting
frequency of the index, and/or indices can be based directly on transaction price evidence
without need for individual property-level appraisals. This reduces the appraisal expense that
index data-contributors or data-gatherers would otherwise face. This makes it easier and more
practical to expand the property market coverage of aresearch index either by (i) enlisting as
index data-contributors members of branches of the real estate investment industry that do not
regularly or frequently mark-to-market based on appraisals (such as the REIT and insurance
company general account branches of the industry), and/or by (ii) basing the index at |east partly
on transaction price data that can be acquired through publicly-available primary or secondary
information sources without the need for data-contributing membership.
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Section 1.3:
TheLevel & Typeof Information Included in the Resear ch Index

1.3.1 What types of information should bein theideal asset classresearch index, and what
isthefocus of the present report in thisregard?

The types of information encompassed in an ideal commercial rea estate index might include:

1. Asset market prices: Both the levels and changes in property asset market prices;

2. Asset market activity: The nature and volume of transactions & capital flows;

3. Investment cash flows. Net operating income and capital expenditures, including break-
downs by source;

4. Space market prices. Rents & leasing activity;

5. Development industry information: Construction costs & activity levels, land & location
values.

Obvioudly, not al of thisinformation can be presented in asingle “index”. As noted, an entire
database or family of information products would be required to encompass all of these types of
information. The primary focus of the present report is on the investment industry and the asset
market, which includes the first three items in the above list. Within these three types of
information, the third (investment property cash flows) may often be well-addressed in the
context of an ideal agent evaluation benchmark index of the type described in Chapter 2 (see also
guestion 1.3.2 below). Hence, the information most important to areal estate research index (as
distinct from an evaluation benchmark index) is the asset market information, notably prices and
transaction activity. Of these two, tracking asset market pricesis probably the most fundamental
and important, and also presents the greatest challenge. Accordingly, our treatment of the ideal
asset class research index in this report is focused on the tracking of market prices and price-
changes. (See also Question 2.3.9 in Chapter 2.)

1.3.2 What are some general consider ations and trade-offsin deciding what infor mation to
collect in an ideal research index?

What types of information and variables should be included in the ideal research index database?
For example, should the index collect space market information (e.g., occupancy, absorption,
construction, etc) as well as asset market information? Should it collect transaction volume and
capital flow data as well as asset pricing and valuation data? How deep should the index drill
into the property operating level (e.g., lease information, operating expense and capital
expenditure information, appraisal inputs and assumptions, etc)?

Needless to say, for an “ideal” index, we would like to have as much information as possible. In
practice, however, cost/benefit trade-offs exist, and they relate in part to institutional and
organizational concerns as well as technical concerns. Commercial information and data-vending
firms already naturally supply some types of information. Other information tends to be more
“public” in nature, in that the collective benefits of its production and distribution tend to be
large relative to the private benefits. (See also question 1.1.4.) Industry-wide institutional efforts
at index production should logically focus on such public or quasi-public types of information,
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which may include asset market price levels and price changes. At ageneral level, much of the
discussion in the answers to the Questions 1.2.3 & 1.2.4 ik also relevant here. We suspect the
“low hanging fruit” will become more plentiful as electronic commerce and internet-based
information firms further develop in the real estate industry. In addition to the type of
information that is currently collected by NCREIF, we strongly suspect that the types of
information collected by the IPD in England and the PCA in Australia could be included in a
realistic research index database herein the U.S. Perhaps this could be accomplished by some
sort of joint-venture between an industry association and one or more private commercial data-
vending firms. Such an index would therefore include, in addition to asset market price and
transaction information, the space market and property operational level variables noted in the
preceding paragraph, among others.

1.3.3 Should a research index be focused primarily on the property level or on thefund
(manager) level?

There are important investment research issues and questions at both the property level
(sometimes referred to as the standing portfolio or market level) and at the portfolio or fund level
(or manager level, sometimes referred as the investment level). However, in aresearch index
more attention tends to focus on the property-level, because thisis where many of the most
fundamental research questions lie, and many of the questions that distinguish real estate
uniquely from other investment asset classes (such as the interface between the asset market and
space market). In contrast, an evaluation benchmark index would focus more attention on the
fund or manager level. However, there are also important research topics at the fund or manager
level, particularly regarding financial economics questions.

1.3.4 Must a good research index report periodic returns, or isan IRR-based index
potentially useful for research purposes?

Periodic total returns and the time-weighted averages that can be computed from them are very
important for many basic types of research questions. For example, questions relating to
volatility, systematic risk, correlations, lead/lag relationships, asset market efficiency and
forecasting, all require time-series of periodic returns. Time-weighed average returns (TWRR)
are also considered to be the best measure for evaluating investment manager performance when
the manager does not control the timing of capital flow. (See Questions 2.3.3 in Chapter 2 and
7.5 & 7.6 in Chapter 7.) However, research indices may be used for a variety of purposes, and
some of these purposes lend themselves to an IRR-based analysis. For example, property-level
operational performance attribution and analysis can be well accomplished with the IRR (e.g.,
since property acquisition: see Question 3.8 in Chapter 3). In addition, research indices may be
relevant for analyzing funds and investments in which the manager controls capital flow timing
and where the assets are not periodically marked to market, for which periodic returns cannot be
computed and may not even be relevant. (See additional discussion in Chapter 7.) In short, IRR-
based research indices can be quite useful and appropriate for some purposes.
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1.3.5Must a good research index report total returns?

The concept of “total return” encompasses both capital value change and periodic or
intermediate income distribution during the investor’ s holding of the asset. In this sense, both the
simple holding period return (HPR) and the IRR are total return measures. The former is
periodic, while the latter is a dollar-weighted multi-period return measure.

Although total return information is vital for assessing investment performance, investment
performance is not the only subject of research interest, either for improving fundamental
understanding of the real estate asset class or for supporting practical real estate decision-
making. Partial information relevant to components of the total return can also be quite valuable
in conducting many types of research studies relevant for investment performance. For example,
studies of investment risk, volatility and questions of systematic risk, cross-corrrelation, serial
correlation, forecasting of returns, and analysis of lead/lag relationships all can usually be carried
out using only the periodic appreciation return (akathe “ capital return”) component of the HPR,
or even using asset market periodic price-change percentages. (The latter differ from the
appreciation returnsin that market price-changes do not subtract out the cost of capital
expenditures, and they may not hold constant the sample of properties from one period to the
next, so that the effect of pure aging at the property level is not reflected in the time series of
market price-change percentages.)

In short, aresearch index can be of considerable use and value even if it isincapable of reporting
total returns. Depending on the purpose and use for the index, other types of information, such as
periodic appreciation or price-changes, space-market or property operational variables, and a
variety of other information products can be quite useful. Note that thisisin contrast to agent
evaluation benchmark indices (the subject of Chapter 2), whose more specialized purpose of
manager performance evaluation requires that they be able to produce total return reports.

1.3.6 Must the property level valuationsin theideal research index be based on transaction
pricesinstead of appraisals?

Transaction prices are not necessarily either better or worse than appraised values as a basis for
constructing an ideal research index for private real estate. In reality, appraised valuations are
based on transaction price evidence, and the market participants who are responsible for
determining transaction prices typically consider information from appraisal estimates of value.
There is much similarity and mutual influence between transaction prices and appraisals, though
there are al'so some differences in these two types of valuation observations.

In considering the use of either transaction prices or appraised valuesin areal estate research
index, it isimportant to note is that transaction prices and appraised values both contain “errors’.
In this context, the word “error” does not imply that anyone has done anything “wrong”. It
simply impliesthat thereis likely to be a difference between empirically observable prices or
valuations, and the underlying conceptual true “market values’. (For an explanatio

“market value’ in this context, and an elaboration of this point, see the answer to Qﬁwﬁ
and 5.8 in Chapter 5.) As neither transaction prices nor appraised valuations are without error,

Geltner-Ling Technical Report Page 11



neither isinherently or necessarily superior to the other for purposes of research index
construction.

However, there do tend to be differences between transaction prices and appraised valuations in
the nature of the errors. These differences, in turn, require different types of adjustmentsin the
use of aresearch index depending on whether it is based on appraised values or transaction
prices (and depending aso on how the index is constructed). For example, aresearch index
designed to precisely track asset market movements on a quarterly basis without the lagging that
would typically occur in an appraisal-based index, would need to employ transaction price
evidence either directly in an appropriately specified regression-based index, or indirectly to
eliminate the lag in an appraisal-based index. (See Chapter 5 for further discussion.)

1.3.7. How doesthe answer to the appraisal-vs-transaction price question differ between
resear ch indices and evaluation benchmark indices?

In general, the preceding answer (1.3.6) applies to agent evaluation benchmark indices aswell as
to research indices. However, in practice, appraised values will usually be better than pure
transaction prices for the construction of agent evaluation benchmark indices of the type
described in Chapter 2. (See Question 2.3.7 in Chapter 2 and Questions 5.7 and 5.9 in Chapter
5)

Section 1.4
Sampling & Property Composition Issuesin the Resear ch I ndex

1.4.11sit necessary for areal estate research index toincludeall the propertiesin the
subject market segment?

No. The S&P500 does not include all U.S. large-cap stocks, yet it is still considered to be an
effective passive market index and research index for that asset market segment. The science of
statistical inference and sampling tells us that it is not necessary to include an entire population
in asample database in order to draw statistically valid inferences about the overall population. If
apopulation isvery large, it is usually much more efficient to employ a scientifically based
sample rather than to attempt a census of the entire population. (See Chapter 4 for more in-depth
treatment of the sampling question in the research index.)

1.4.2 1sit necessary for areal estate research index to belimited to a fixed and constant set
of properties?

For research purposes there are advantages to “static portfolios’, that is, fixed sets of properties.
However, the S& P500 Index is not a constant set of securities, and this does not prevent its use
as an effective passive market index and research index for many purposes in the securities
industry. Furthermore, it should normally be possible to define within a property index database
a constant sub-set of properties over agiven span of time, even though the overall index database
isadynamically changing set. It should also be noted that real estate property populations within
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index databases such as NCREIF or IPD tend to change relatively slowly, due to the long
holding periods associated with most real estate investments.

1.4.3 Should the constituent assetsin aresearch index be equally-weighted or value-
weighted in computing the index periodic returns?

As noted in the answer to ¢ues&on.234,_{he answer to this question depends on whether the
research index is being viewed as a statistical sample, or a population census. As noted, the
individual constituents of a sample should normally be equally-weighted (unless the sampleis
stratified so that certain components represent disproportionate shares of the underlying
population, in which case the equal weighting applies within each “stratum” or “segment” of the
sample). It isusually more efficient and useful to conceive of aresearch index as a statistical
sample, rather than as a population census, at least for property-level research. Thisimplies that
the typical property-level research index should usually be equal-weighted, at least within strata
or relatively homogeneous market segments. For manager-level or fund-level research indices
there is a stronger argument to try to include the entire population of relevant managers. (See
Chapter 2.)

Section 1.5:
Return Reporting Frequency in the Resear ch Index

1.5.1 What istheideal periodic return reporting frequency for aresearch index?

Which is best: annual, quarterly, or monthly return reporting frequency in aresearch index? Y ou
may think that more frequent is always better. However, in the case of private real estate, greater
frequency does not necessarily imply a more useful index, because of a fundamental trade-off.
For any given level of underlying empirical valuation data collection, greater frequency of index
reporting tends to result in more error per period in the index periodic returns. This error includes
both temporal lag bias and random error. While the terms of the noise-vs-lag trade-off can be
improved by the use of better statistical methods of index construction, ultimately the only way
to increase frequency without increasing either noise or lag (or both) isto spend more money on
the underlying property-level valuation or data collection process. Thus, at some point the trade-
off is between index reporting frequency and accuracy versus the budget constraint on the
property-level valuation and data collection function. However, the underlying sluggishness and
inertiain private real estate asset markets reduces the incremental benefits from greater
frequency. Short return periods tend to be statistically dependent on adjacent periods, so one
does not gain so many useful return observations as one might first imagine, even apart from
valuation errorsin the index. (See Chapters 5 and 6 for additional relevant discussion.) Asarule
of thumb based on widespread industry practice, the ideal reporting frequency in a private red
estate research index is probably quarterly, versus annual for evaluation benchmark indices (see
Question 2.3.8).
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1.5.2What istheideal historical span of theideal research index?

The simple answer, of course, is: aslong as possible. However, some research questions require
very long historical time-series of data (e.g., estimates of long-term statistical characteristics,
such as mean, volatility, correlation, lead-lag relationships), while others do not (such as the
guestion of whether the market “turned around” last quarter). Note also that some research
guestions require rather precise contemporaneous measurement of asset market value changes
(e.g., the “turnaround” question requires quarterly representations without lagging or smoothing),
while other questions do not require such precision (e.g., the long-run or complete-cycle mean
return is not much affected by lagging and smoothing). Finally, note that the historical span
multiplied times the index periodic return reporting frequency gives the time-series sample size,
that is, the number of return observationsin theindex, which in turnis positively related to the
statistical inference power of the historical index, as discussed in Question 6.1.7 in Chapter 6.

Chapter 1 Appendix A:
Resear ch Indicesin Private Real Estate and Public Securities. Some Comparisons

1.A.1 What isa* sample-based” index, and are such indiceswidely used for research
purposesin the public securitiesindustry?

A sample-based index is an index used to represent an entire asset market segment for research
purposes based on detailed up-to-date price information for only a sample of the securitiesin that
market segment. Sample-based indices are common in the public securities investment industry
and are widely used for research purposes in the mainstream of the academic and industry
research relating to public securities. The most prominent example is probably the S& P500
Index, which comprises a sample of 500 stocks, but is often used for research purposes to
represent all large-cap stocks. Some widely used corporate bond indices are based on stratified
samples of duration and credit-risk “cells’. More sophisticated and in-depth research often uses
customized indices based on scientifically stratified samples, defining cells based on careful
statistical analysis of the attributes important for a given study.

1.A.2 Why isthe S& P500 a good example of a passive market index and a research index in
the public securitiesinvestment industry?

The S&P500 Index is a passive market index whose use is widely-accepted both for evaluation
benchmarking and for broader research purposes in the public securities industry. The S&P500 is
considered a good passive market index that reflects the large-capitalization domestic equity
market segment (or “investment style”). Two attributes make the S& P500 Index arelatively
good passive market index and research index for this market segment. One attribute has to do
with the adjective “market”. The other has to do with the adjective “ passive”. (Both adjectives
modifying the noun “index”.)
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The S&P500 Index isa“market” index because it effectively represents a reasonably well-
defined segment of the equities market, namely, the large-cap domestic stock market. However,
the S& P500 Index does not include all U.S. large-capitalization stocks. It is only a sample.
Nevertheless, the S& P500 well represents the large-cap market segment because, statistically
speaking, the S& P500 Index: (i) is alarge enough sample (500 stocks), and (ii) is sufficiently
representative of the large-cap market segment because its constituent stocks are chosen through
adeliberate process designed to insure representativeness. As aresult, the returns to the S& PS00
Index are highly correlated with most reasonable definitions of the entire population of all the
U.S. large-cap stocks. The sample size and its representativeness together insure that thereis
relatively little random tracking error and relatively little systematic bias between the S& P500
Index and the population of all U.S. large-cap stocks.

Next, consider what makes the S& P500 Index a“passive’ index. The S&P500 Index does not
change its composition very frequently. Thus, it can well reflect the performance of an
essentially passive investor in the market segment or style represented by the S& P500. A passive
investor is one who does not frequently trade individual stocks, and whose allocation among
individual stocks thus changes primarily only in response to the stocks' relative price changes (as
in the index). In the public securitiesindustry it is possible to, in effect, hire a passive investment
manager who essentially mimics a passive market index like the S& P500. Such managers have
relatively low research and trading costs, and therefore relatively low expenses, as in the case of
“index funds’.

1.A.3 How doesthe S& P500 fall short as aresearch index?

Although it iswidely used for research purposes, the S& P500 has some limitations that prevent it
from being used (or make it sub-optimal for use) in some important types of research. For
example, the S& P500 does not include small and mid-cap stocks, nor does it include all large-
cap stocks. It also includes stocks from more than one major stock exchange, but not all of the
stocks from any one stock exchange. And the S& P500 is not afixed sample of stocks. For al of
these reasons and others, the S& P500 is inappropriate or sub-optimal for addressing some
important research questions. For example, market micro-structure questions comparing NY SE
vs NASDAQ performance cannot be well addressed using the S& P500. Questions about the
effect of size (market capitalization) on stock performance cannot be optimally addressed using
the S& P500. Questions about the CAPM-theoretical “market portfolio” cannot be investigated
using the S& P500, because the CAPM-theoretical “market portfolio” is much broader than the
S& P500. The S& P500 may have a“ survivorship bias’ problem, because stocks that fall in value
may be dropped out of the index. To address questions and problems such as these, other stock
market indices must be used or developed. Much academic and industry research in the public
securities investment industry today uses custom-tailored indices constructed from databases
such as University of Chicago Center for Research in Security Pricing (CRSP), The New Y ork
Stock Exchange's Trade-And-Quotes (TAQ), and others, rather than the S& P500.
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1.A.4 Doesthelack of a perfect “one-size-fits-all” research or benchmark index distinguish
privatereal estate from the public securitiesinvestment environment?

No. As pointed out in the preceding answer to Question 1.A.3, pven such awidely-acclaimed
“flagship” index as the S&P500 is far from perfect or optimal for all research or benchmarking
purposes. Therefore, the fact that the private real estate investment industry lacks a perfect
research or benchmark index, and needs multiple types of indices for multiple purposes, does not
distinguish the private real estate investment industry from the public securities investment
industry. To be sure, both the quantity and quality of datain the public securities industry
exceeds that available in private real estate, but the same general types of data problems face
both of the two investment industries

1.A.5 What would be a conceptual example of a passive market index in privatereal estate,
a conceptual equivalent to the S& P5007?

The closest equivalent the private real estate investment industry could conceivably haveto a
passive market index would be an index representing the investment performance of virtually all
of the propertiesin a given property market segment or group of market segments. For example,
an index representing all of the income-generating properties in the U.S. with a market value
greater than $10 million might be considered roughly comparable at a conceptual level to a
passive market index of large-cap stocks such as the S& P500. However, adequate representation
of amarket does not require that all the properties in that market to be included in the index
database. (See Questions 1.4.1 above and 4.2 & 4.4 in Chapter 4.)
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Chapter 2:
The Ideal Agent Evaluation Benchmark | ndex
for Private Commercial Real Estate

Section 2.1:

Definitions & Purpose of Evaluation Benchmarking

2.1.1 What is meant by an “ agent evaluation benchmark index” ?

Aswe are using the term in this report, an “agent evaluation benchmark index” (or ssmply

“evaluation benchmark” for short) is areference point that can be used as a standard to quantify
the relative performance of an

Data Sources Databace Types Index Types YesslFunctions investment manager (the “agent”) on
behalf of an investor (the
MgrFnd || Agent “principa”). The nature and role of
Level . Performance . .
Maneger | " Evaluation (- an evaluation benchmark index as
valuation

s [ [ poey research index as described in the
e beormence previous chapter is indicated in the
Attribution & figure. (See also Chapter 1, Section
Diagnostics 11)

e | sencmars \ distinguished from an asset class

Manager

2.1.2 Who uses evaluation
benchmarks, and in what role?

Solid arrows indicate major information and usage flows for evaluation benchmark index. The investment performance

evaluation may be of a professional
investment manager evaluated by or on behalf of a pension fund trustee, or it may be an
evaluation of a pension fund trustee evaluated by or on behalf of the pension plan beneficiaries
or plan sponsor. In some cases, the evaluation may be of an investment manager’ s asset
management or portfolio management employees by the investment manager’s CEO level within
the organization. No matter what the specific principal-agent or superior-subordinate
relationship, the practice of evaluation benchmarking refers to the forma comparison of the
agent’ s performance with that of one or more evaluation benchmarks. The agent is expected to
explain or address performance differential s relative to the benchmark. The agent’ s performance
relative to the benchmark, in combination with her explanation of that differential, will typically
be important (though not necessarily determinative) in the principal party’s decision to re-hire or
extend the agent’ s investment management contract.
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2.1.3 What isthe purpose of evaluation benchmarking?

There are at least three reasons why evaluation benchmarking is done in commercial real estate:

1) Toadcommunication between the principal and agent regarding investment objectives,
strategy, and tactics;

2) To helpto align theinterests of the principal and agent; and

3) To help weed out obviously inferior investment managers from active involvement in the
industry.

The first purpose isto help the principal and agent to clarify and understand their objectives,
functions, and roles in their mutual relationship. What does the client want the manager to do for
him? How do both sides expect this function to be accomplished? By together deciding on an
appropriate evaluation benchmark at the outset of the management contract, the principal and
agent can make more clear and concrete their mutual expectations. Moreover, by explaining his
relative performance with respect to the benchmark, the agent can help the principal party
understand what the agent can do (or has done), and what he cannot (or did not) do.

The second function of evaluation benchmarking isto help align the interests of the principal
party and the agent. If the benchmark reflects an appropriate standard on which to base
measurement of the agent’ s actual contribution to achieving the principal’ s objectives for that
agent, and if the agent knows that his reward will be positively correlated with his performance
relative to his benchmark, then benchmarking gives the agent a direct incentive to perform in the
interest of the principal.

Finally, the mere existence of the benchmarking function helps to keep obvioudly “inferior”
managers out of the business. “Inferior” managers by this definition are those who would tend to
consistently underperform the market on a risk-adjusted basis.

Note that, in large measure, all three of these purposes of evaluation benchmarking operate
before the final reckoning of the manager’ s performance relative to the benchmark at the end of
the management contract period. That is, these purposes occur, or are effected and accomplished,
at the outset of, and during the course of, the execution of the management contract period. In
this sense, evaluation benchmarking plays essentially what may be described as an ex anterole.
By the end of the contract period, when the final review and reckoning of the agent’s
performance with respect to his benchmark istallied and reported, the water is over the dam, at
least for the past contract or review period. The only actions that can then be influenced are those
in a subsequent contract or review period (if any). Thisisimportant, because it means that
problems associated with drawing accurate inferences from measurements of ex post investment
returns do not necessarily undercut the ex ante functions of benchmarking described here.

2.1.4 How is evaluation benchmarking used in an ex post manner totry to distinguish
superior manager s?

In practice, it istypically more difficult to rigorously identify superior managers ex post than it is

to discourage and weed out obviously inferior managers ex ante. “ Superior” managers are those
who can consistently beat the market on arisk-adjusted basis and (therefore) consistently beat the
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magjority of their peers. Asinferior managers are constantly being replaced, superior managers
must consistently beat a moving target of an improving average. Superior managers are therefore
rare, by definition, and when they do exist, their performance over long periods of timeislikely
to be only dlightly better than the average of their peers. Statistical “noise” in the measurement of
ex post investment returns makes it difficult to rigorously distinguish such superior performance
using ex post quantitative return comparisons alone (see Question 5.11 in Chapter 5 for further
explanation). Thus, wise principal partiestry to avoid relying purely or excessively on
guantitative performance measures in the evaluation of their agents. In this context, akey part of
the effective use of evaluation
benchmarking is the consideration of

Purposes of evaluation benchmarking. .. agents explanations of their results with
« Ex ante purposes (most important): respect to their benchmark. These
« Communication (client €=» manager) expl anations involve descri pti ons of
« Interest-alignment (client € manager) strategy, tactics, and procedures, including

both the acquisition/disposition and
operational management functions. They
* |dentify superior managers (in combination with involve andl YSES of space and asset
qualitative information) markets. In short, the combination of
guantitative performance results and non-
quantitative reasoning (in some cases
supported by performance attribution
analysis) provides a more powerful and
useful indication of an agent’s true abilities and effort than mere quantitative total return
performance comparisons alone. The preceding box summarizes the discussion in this section of
the purpose of evaluation benchmarking.

» Weed out inferior managers

* Ex post purposes (less important or less feasible):

Section 2.2:
The Basis and Fundamental Characteristics of the ldeal Private Real Estate Evaluation
Benchmark I ndex

2.2.1 What fundamental criteria define an ideal evaluation benchmark index?

Anideal performance evaluation benchmark index for any asset classis defined by six
fundamental criteria:
(1) The benchmark’ s return can be calculated over the time span of the investment
management contract;
(2) Theinvestor (principal) can invest directly in the benchmark index as an aternative to
hiring the investment manager (agent);
(3) Theinvestment manager will never be forced to place a bet against the benchmark index;
(4) The benchmark should reflect the investment style or specialization of the manager;
(5 The manager should not be able to directly influence the performance of the benchmark
to any significant degree; and
(6) The benchmark should be mutually agreed upon by the investor and manager at the outset
of the investment management contract.
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(For adiscussion of how these six criteriarelate to the “Bailey Criteria’ prevaent in the public
securities investment industry, see Question 2.A.2 in Chapter 2 Appendix A at the end of this
chapter.)

2.2.2. What isthelogical basisfor the six fundamental criteria of theideal performance
evaluation benchmark index?

The necessity for the first criterion is obvious, because the purpose of evaluation benchmarking
iSto be a quantitative measurement of investment performance.

The second of the six criteria, that the investor can invest directly in the benchmark, derives from
the fundamental precept that evaluation should be based on the incremental value added by the
manager over and above what the client could do without hiring the manager. Incremental
evaluation is afundamental construct in economics and decision science. If the agent achievesx,
but the principal party could have achieved y without hiring the agent, then the relevant
performance achieved by the agent for the principal is not X, but x-y. The second criterion simply
says that the benchmark should equal y.

The third of the six criteria, the no-forced-bet criterion, is based on the widely accepted
management evaluation principle that responsibility should be equated with authority. This
criterion is of particular concern to the manager, from the perspective of the fairness of the
performance evaluation. If the manager is going to be held responsible for (that is, evaluated
based on) hig/her performance relative to a benchmark, then the manager should have the
authority to control that relative performance as much as possible (without influencing the
benchmark performance itself). This suggests that the manager should be able to control the
decision of whether, how, and when to deviate from his/her benchmark. Thisthird criterion
overlaps the second criterion at a practical level. If the investor can invest in the benchmark
directly (the second criterion), then presumably the manager also could invest in the benchmark,
thereby avoiding a bet against the benchmark (the third criterion). Thus, a common practical
characteristic implied by both the second and third fundamental criteriais simply investability.
The ideal evaluation benchmark should be easily investable by both the client (principal) and the
manager (agent).

The basic management principle of equating responsibility with authority also underlies the
fourth criterion of the ideal evaluation benchmark: that the benchmark should reflect the
manager’ s style or specialization. Thisis sometimes referred to as the appropriateness criterion.
This criterion isimportant not only for the objective of fairness in the evaluation of the manager,
but also for the objective of promoting the usefulness of the benchmarking process for
implementing the investor’ s overall investment strategy. Typically, an investment manager is
hired specifically to implement a component of an overall strategic investment plan, because the
manager presumably has particular expertise for that component of the plan. For example, a
manager may have particular expertise in picking small-cap value stocks, or in finding and
managing apartment properties in the western U.S. The benchmark should reflect this
specialization. In this way, the manager is not tempted to deviate from his area of specialized
expertise in order to avoid placing a bet against their benchmark. This encourages “ style-pure”
and specialized expertise-based investment management.
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The fifth criterion, that the manager should not be able to directly influence the performance of
the benchmark index, is necessary for the benchmark comparison process to be meaningful and
to provide the ex ante incentives described in Section 2.1. In the absence of this criterion, the
manager could conceivably manipulate the performance evaluation to his advantage against the
interest of the client.

Finally, the sixth criterion is that both parties to the management contract should explicitly agree
upon the benchmark index in advance. Mid-contract changes can be made, but only with the
agreement of both parties. Aswith the fourth criterion, this criterion hel ps the benchmark to
serve the investment objectives of the client. It helps both parties to insure that their interests and
objectives are well understood and aligned, and it hel ps the manager to plan and carry out an
investment policy in the client’ sinterest. In short, it is*common sense” in a management
contractual relationship.

2.2.3What isthe difference between a peer universeindex and a passive market index?

Two different types of evaluation benchmark indices are typically defined in the public securities
investment industry, based on the source of investment performance information in the index. A
“peer universeindex” reflects the performance of all the managers that are effectively
competitors of the subject manager, that is, all managers who have the same style or
specialization as the subject manager. A “passive market index”, on the other hand, would
represent the performance of all the assetsin a given asset market segment or group of segments.

In the case of private real estate institutional core investments, the NCREIF Index is an example
of aproperty-level peer universeindex inthe U.S. As such, the NCREIF Index can be viewed as
either: (i) directly representing the property-level performance of peer universes among the
NCREIF data-contributing members (largely investment managers in the tax-exempt fiduciary
branch of the industry); or (ii) indirectly representing the property-level performance of all the
tax-exempt funds (trustees) who either are themselves NCREIF data-contributing members or
who have hired NCREIF data-contributing members as their investment agents. Similarly, the
IPD Index in Great Britain, the PCA Index in Australia, and the ROZ Index in the Netherlands
can be viewed essentially as institutional real estate investment peer universe indicesin their
respective countries. (We are not claiming here that any of these indices are “ideal” as such, but
they are relevant examples of real estate peer universe-based indices.)

2.2.4Which isbetter asan evaluation benchmark: a peer universeindex or a passive
market index?

In the public securities investment industry there is some argument, based largely on the Bailey
Criteria (see Question 2.A.1 in Chapter 2 Appendix A), that passive market indices are preferred
over peer universes as benchmarks for manager performance evaluation (see Question 2.A.2).
Nevertheless, although this argument has been propounded for almost a decade, peer universes
are still widely used.
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In the private real estate investment industry this question lacks the same meaning and
importance, for at least three reasons:

» First, at apractical level it is often virtually impossible to define an appropriate and
measurable passive market index for real estate, so a peer universe index may be the only
choice if benchmarking isto be done at all.

» Second, even if apassive market index can be defined and its investment performance
accurately measured, a passive market index in private real estate would not be investable
because whole assets are traded in private real estate. Thus, assets in the market index
would already be owned by someone else. As aresult, passive market indices do not
implement the fundamental ideal benchmark criterianoted in Question 2.2.1 (or the
Bailey Criteria) in the private real estate investment industry in the same way that they do
in the public securities investment industry. For example, managers would be forced to
“bet against” any passive market index, at least at the individual property level, and
investors could not directly invest in the index as an alternative to hiring a manager. Said
differently, significant tracking error between the investor’ s portfolio and the benchmark
cannot be avoided even when the benchmark is a passive market index. (“Tracking error”
refers to deviations in periodic returns between a subject portfolio and a benchmark.
Becausein private real estate the benchmark itself is not investable, idiosyncratic
differences in returns between the manager’ s properties and the benchmark properties
would make tracking error inevitable.)

» Third, unlike public securities investors, private real estate investors cannot choose
between hiring active versus passive investment managers. Virtually all private real
estate investment must ished viainvestment managers that are“ active” in a
meaningful sense (see i In the Chapter 2 Appendix A). Because private
real estate investors cannot hire passive investment managers and cannot themselves
directly implement passive investment strategies, a passive market index loses much of
its fundamental meaning and purpose as a benchmark.

In summary, there are important differences between the public securities and private real estate
investment industries regarding the relative appropriateness and meaningfulness of passive
market versus peer universe based benchmarks. Peer universe indices make at east relatively
more sense as (“readlistically ideal”) evaluation benchmarks in the private real estate investment
industry as compared to the public securities industry. Moreover, it can be argued that peer
universe based indices have considerable rationale in the private real estate investment industry
based on the six fundamental criteria presented in Question 2.2.1. (See Question 2.2.5
immediately below.)

2.2.5 How do peer univer se based indicesimplement theideal evaluation benchmark index
criteriain the privatereal estate investment industry?

Although no benchmark index in the real world can be perfect, peer universe based indices can
serve as valid and useful benchmark indicesin the private real estate investment industry.
Consider how such indices relate to the six fundamental evaluation benchmark index criteria
presented in Question 2.2.1.
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(1) Measurability: Peer universe returns can be measured (e.g., in the U.S. as prescribed by the
Real Estate Information Standards promulgated by NCREIF, PREA and NCREIM, consistent
with AIMR performance measurement standards).

(2) Client investability: If the investor (that is, the principal party doing the evaluation) isa
pension fund trustee/CIO and the manager (that is, the agent being evaluated) is a professional
real estate investment management firm, then the investor can, in principle, hire any one (or
several) of the subject manager’s competitors as an alternative to using the subject manager.
Thus, although the investor cannot exactly duplicate the performance of a given manager’s entire
peer universe, the investor could expect to obtain the average performance of the manager’s peer
universe, on an ex ante (beforehand) basis. In this sense the peer universe index is “investable”
from an ex ante expectational perspective. Even if the principal party doing the evaluation isa
plan sponsor or beneficiary (evaluating the pension fund trustees or CIO as agent), the peer
universe index may be viewed as essentially similar to a“Consumer Reports’ of the investment
industry. It tells you how a particular agent (brand) compared with other similar agents (brands
of the same type of product) over agiven historical period (e.g., in agiven test or survey of the
product’ s performance). Thisis a plausible way of implementing the client investability criterion
within the scope of what isredlistically possible in the private real estate asset market.

(3) Manager’s no forced bet: Although in private real estate the subject agent cannot exactly
duplicate the property holdings of her peers, she should be able to find properties similar to those
held by her peers, given that the peers are defined as being agents of asimilar style and
specialization as the subject agent. Thus, the agent is not forced to place a bet against an
appropriately-defined peer universe benchmark, in the sense that the agent can invest in
properties that have the same general characteristics as those held by her peers (provided of
course that the peer universe index reports sufficient data about the nature of the propertiesin the
index).

(4) Appropriateness: Unless the agent’s specialization is unigque, a peer universe based index can
theoretically be defined based on the other agents with the same (or similar) specialization.

(5) Non-manipulatability: This criterion can be implemented with a peer universe benchmark
index simply by removing the subject agent’ s own properties from the benchmark. Thisis easily
done with any peer universe index.

(6) Agreement in advance: This criterion can be implemented with any regularly-published
index, whether peer universe based or otherwise.

In summary, just as areview of “Consumer Reports’ is areasonable and prudent exercise in
making consumer product purchase decisions, so evaluation benchmarking based on a peer
universe index provides a common-sense based reasonable and prudent exercise in making
investment management decisions. Peer universe based indices are, in principle, reasonable and
useful toolsin the evaluation of investment performance of agentsin the private real estate
investment industry. Their proper use as such will be addressed further in Section 2.4 below.
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2.2.6 What about the problem of survivor ship biasin peer universe based indices?

Survivorship bias refersto the fact that managers or funds that perform poorly tend to go out of
business and therefore drop out of the peer universe based index. Indices that report the historical
performance of only the currently existing managers or funds will then present an average
historical performance that is biased on the high side.

Survivorship bias is always a potential problem in the construction of any index. However,
survivorship bias should not be a more serious problem in peer universe based indices than in
passive market indices. Any index can avoid the survivorship bias problem by retaining the
historical datafrom funds or assets that have gone out of business. This can be done as a matter
of policy in any index. Peer universe based indices built on property level data (such asthe
NCREIF, IPD, ROZ and PCA Indices, for example) have such policies.

2.2.7 Arethereever circumstances where a passive market index could be superior to a
peer univer se based index for evaluating manager performancein the privatereal estate
investment industry?

If the principal party explicitly wants his agent to deviate from her peers, it will be impossibleto
use a peer universe based index to benchmark the agent’ s performance. In this case, a passive
market index would theoretically offer the only possibility to benchmark the agent. In private
real estate, such a* passive market index” would be best represented by an ideal asset class
research index of the type described in Chapter 1. (Seein particular Questions 1.1.6, 1.1.7, and
1.2.3.) Because the passive market index is supposed to represent the entire market or asset class,
it presumably can represent the performance of whatever assets the agent isinvesting in, even
though that type of property is not held by any of the agent’ s peers. Thus, an appropriate
component of a sufficiently complete passive market index could be used to benchmark the
agent’ s unigue investments.

In this circumstance, however, if the agent is being benchmarked at all, then sheisbeing
evaluated against something that none of her peers (no competing agent) provided as an
aternative. By definition, the subject agent has no peers against which to be compared with
respect to the performance of the types of properties that are in the passive market index but not
in any peer universe index. As aresult, the meaningfulness of the relative comparison of the
subject agent versus the benchmark is less clear than normally. The principal party could not
have invested directly in the benchmark properties without the aid of an agent. Would another
agent have done better or worse than the one selected to manage this unique type of investment?
Highly unique investment strategies are inherently difficult to benchmark.
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Section 2.3:
Coverage and Information Considerationsin the ldeal Evaluation Benchmark I ndex

2.3.1 Should evaluation benchmark indices measur e property-level or portfolio-level
returns?

Both property level and portfolio (or fund) level returns are of interest, and therefore either or
both may be used for performance evaluation benchmarking. Nevertheless, the portfolio or fund
level isin principle more relevant than the property level. Thisis because the returns actually
realized by the investor are a more direct function of the portfolio level than of the property
level. However, the property level isthe underlying source of most of the portfolio-level returns,
and the property level generally represents the purpose for which the manager was hired.
Property level performance analysisis therefore particularly relevant for diagnostic and
analytical purposes. (See Chapter 3 below.)

The difference between the property and portfolio levels will vary greatly depending on the type
or style of manager fund or portfolio being considered. Traditional, unlevered “core” funds that
place all capital relatively quickly into fully-operational assets will have portfolio-level
performance very similar to property-level performance. At the other extreme, opportunistic or
value-added funds that engage in devel opment or redevel opment activities, make intensive use of
leverage, and/or experience rapid turnaround of individual property asset holdings, will have
portfolio-level returns that could differ substantially from any property-level returns that might
be calculated (although accurate measurement of property-level returns might be difficult in such
circumstances). In many cases, such funds may be better benchmarked by the use of indices
based on inception-time-cohort IRRs rather than time-weighted average returns. (See

R-33below.)
2.3.2 Should portfolio-level benchmark indices measurereturnsnet or gross of fees?

In principle, returns net of all fees matter to investors. Therefore, the ideal portfolio-level
performance eval uation benchmark index would measure returns net of fees, and such a
benchmark would be compared to the subject manager’ s net-of-fee returns for the client. In
practice, it is often very difficult to compile net-of-fee benchmark indices, so the direct
comparison between the manager and his benchmark may be conducted at the gross-of-fee level,
with the impact of fees separately considered.

2.3.3 Should time-weighted returns (HPRs) or money-weighted returns (IRRs) be used in
evaluation benchmarking?

(Note, for an explanation of the difference between time-weighted and money-weighted returns,
and the definition of the HPR and IRR, see Questions 7.4, 7.6 and 7.7.)

Ideally, time-weighted returns should be used for performance evaluation benchmarking when
the agent does not have much effective control over the timing of capital flow into or out of his
management. Thisisusually the case in traditional portfolio management. In contrast, the
manager should be evaluated on the basis of the IRR he achieves for the client when the manager
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does have effective control over capital flow timing. In real estate, thisis most commonly the
case for opportunistic and value-added type funds, including funds involving staged devel opment
or “turnaround” projects. For example, afund which effectively gives the manager a*“line of
credit” with broad discretion as to when to draw down the line and when to liquidate assets and
pay back funds to the investor, should be benchmarked using the IRR achieved by the manager
for the client. As described in Chapter 7, IRR-based benchmarking must be based on equivalent
inception-date cohorts, and should also consider how much capital remains with the agent, and
how accurately the remaining assets have been appraised.

Even if the agent’s performance is measured by the IRR, in some cases his benchmark should be
measured by atime-weighted return. Whether the performance evaluation benchmark index is
measured using time-weighted return or IRR depends on the style and nature of the manager and
the type of assets being acquired, and (related to that) on the appropriate peer universe defined
for the manager. If traditional core assets are being acquired and the manager differs from
traditional core managers only in the degree of discretion over cash flow timing, then the
benchmark might well consist of the time-weighted return to atraditional peer universe based
real estate index. In this way, the benchmark index will be measured by areturn that is neutral
with respect to cash flow timing. On the other hand, if the manager is being hired for more
opportunistic type investment, the appropriate benchmark might also be IRR-based, along the
lines of the inception-cohort indices used in the venture capital industry. (See Chapter 7.)

2.3.4 Should the constituent assetsin an evaluation benchmark index be equally-weighted
or value-weighted in computing the benchmark periodic returns?

The answer to this question depends on whether the benchmark index is intended to be a
statistical sample or a population census. In contrast to a census, a sample does not attempt to
include al members of the underlying population. In general, the individual constituents of a
sample should be equally-weighted (unless the sampleis stratified so that certain components
represent disproportionate shares of the underlying population, in which case the equal weighting
applies within each “cell” of the sample, as described in Chapter 4). In contrast, the individual
constituents of a population census should be value-weighted, so that the index return replicates
the return achieved by a hypothetical portfolio consisting of the entire population of assets.

Consistent with the ideal evaluation benchmark index being based on a peer universe (see
Question 2.2.5), such indices should generally be viewed as population censuses, consisting of
all the peers of the subject manager. This reasoning suggests that the ideal benchmark index
should usually be value-weighted, measuring the return achieved by the entire portfolio of the
subject agent’ s peers. However, it may be argued that the population census requirement is a bit
extreme or legalistic in some circumstances, for example, where the agent is being benchmarked
only against the average (mean) peer performance, and provided that a statistical sample could
provide a highly accurate indication of that average (see answer to Question 2.3.6 below).
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2.3.5 How much of theunderlying asset class or market population of properties should be
included in a property level evaluation benchmark index?

Consistent with the ideal evaluation benchmark index being based on a peer universe (see
[RQuestion Z.2.5), such indices need not represent the entire asset class or market population of
properties, but only the properties held by the subject agent’ s peers. For example, the theoretical
population to be represented in atypical institutional core manager’ s benchmark would be all the
properties held by other institutional core managers. Other types of properties, and even similar
types of properties not held by the manager’ s peers, need not be represented in a peer universe
index.

2.3.6 How much of the peer universe population should beincluded in the ideal evaluation
benchmark index?

Asapractical rule, aslarge afraction as possible of the peer universe population should

normally be included in the benchmark index. In part, thisis because it is usually not possible to
insure that smaller samples are random or representative of the entire peer universe population.
Therefore, to minimize bias in the benchmark index, it is desirable to include a very large
fraction (ideally at least well over half) of the peer universe population in the index. In part, this
reflects a somewhat legalistic concern that agent evaluation should be based on the most accurate
measure possible, rather than on a measure that is merely “acceptably accurate” in terms of
traditional statistical confidence bounds.

For some benchmarking purposes, it also is useful to know the entire distribution of performance
(e.g., the upper and lower quartiles) of the peer universe. This requires a very high percentage
coverage of the peer universe population in the index. However, if arepresentative (unbiased)
sample can be defined, and if the statistic of interest is simply the average (mean) return of the
peer universe, and provided a statistical inference perspective rather than alegalistic perspective
of measurement accuracy is adopted, then alarge percentage coverage of the peer universe
population may not be necessary in the evaluation benchmark index (see Chapter 4, relating to
asset class research indices).

2.3.7 Why are appraised values usually better than transaction pricesfor evaluation
benchmarking and for constructing evaluation benchmark indices?

As noted in Chapter 1, appraisal-based indices are usually more appropriate than direct (pure)
transaction price based indices for evaluation benchmarking, though this conclusion does not
necessarily hold for research indices of the type described in Chapter 1 (see Question 1.3.6).
There are three reasons why appraisals tend to be more appropriate in evaluation benchmarks:
two technical and one legalistic. The two technical reasons are based on a consideration of the
two major types of errorsthat can exist in portfolio valuations and index returns: purely random
error and temporal lag bias. The legalistic reason involves concerns about auditability in an agent
evaluation framework. All three of these reasons are discussed below.

The essentia consideration regarding evaluation benchmarking and purely random valuation
error isthat, in the typical institutional property portfolio, appraisals are conducted much more
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frequently than transactions. For example, the typical property will be seriously appraised at | east
once every three years (ERISA) and often once per year or even more frequently in some cases.
In contrast, the typical property is held for about five years or more between transactions. As a
result, appraisal datatends to be “denser”, providing larger empirical samples of valuation
observations, for a given number of properties and length of historical observation. This causes
appraisal-based indices to be less “noisy”, in terms of purely random valuation error, than
transaction price based indices.

Evaluation benchmarking requires the comparison of a benchmark index time-weighted average
return to the subject agent’ s portfolio over agiven historical period of time. An individual
portfolio of asingle agent is likely to contain arelatively small number of properties, and in
small samples purely random valuation noise tends to present the most serious problem. Thisis
because the “ Square Root of n Rule” of statistics (see Question 4.1 in Chapter 4) isworking with
an n (sample size) too small to sufficiently reduce the random error.

Valuation techniques that minimize purely random error are most at a premium in working with
small portfolios, such as the agent’ s portfolio in the evaluation process. Appraisal-based
valuation typically minimizes purely random error because the sample of appraisal observations
istypically larger than would be possible with transaction price data alone, and also, perhaps,
because there may be less random cross-sectional dispersion in appraised values than in
transaction prices (see Questions SE & ﬁn Chapter 5). Because we therefore want to use
appraisal-based valuation to compute the agent’ s time-weighted return in the benchmarking
process, we also want to use appraisal-based valuation in the agent’ s benchmark index, in order
to compare “ apples-vs-apples’. Indeed, if it is deemed desirable that the evaluation benchmark
index should be composed as the sum of al theindividual agents' portfolios in the relevant peer
universe, then the evaluation benchmark index would by mathematical necessity also be
appraisal based.

The second reason to use appraisal-based valuations instead of pure transaction price based
indices in evaluation benchmarking is because the benchmarking process concerns itself almost
entirely with the time-weighted mean return across a multi-period historical sample of time
(idedlly at least three to five years). The major type of error in which appraisal-based valuations
tend to be worse than pure transaction price observations is precisely the type of error that tends
to not matter much in a comparison of multi-period time-weighted mean returns, namely, lagging
and smoothing bias. Lagging and smoothing bias does not much affect multi-period mean returns
(and the longer the time sampl e the better in this regard). Furthermore, it is possible that the
lagging and smoothing will be similar in magnitude between the manager’ s portfolio and the
benchmark index, in which case the effect of appraisal-based lagging and smoothing error will
largely cancel out in the benchmarking comparison. (See also Question 2.4.11))

The third reason why appraisal-based indices tend to be more appropriate for evaluation
benchmarking is legalistic in nature, related to the notion that an index that is being used to
evaluate an agent should be auditable down to the individual property level, rather than based on
statistical inference. A formal, direct transaction price based index typically requires the use of
regression-based statistical techniques such as hedonic valuation models (HVM) or repeated-
measures regression (RMR). (See Chapter 6, Section 6.3.) HVMsraise the problem that thereis
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never any one specification of the model that is clearly “correct”, so no uniquely correct return
can be computed for either the agent’ s portfolio or the benchmark index. RM R-type transaction-
based indices have the problem that they require the properties on which they are based to be
sold twice. But all the properties that still remain in the agent’ s portfolio or in the benchmark
index have typically only been sold once (when the property was acquired). As aresult, the data
on which transaction price indices are based is only a sample of the underlying portfolio’s
properties, and generally not a representative or random sample. This may introduce bias into the
transaction-based index that is deemed unacceptable in the context of agent evaluation, and may
be frowned upon from a legalistic perspective in which performance differentials based on
samples as opposed to entire populations is viewed unfavorably.

2.3.8 What istherequired frequency and historical span of theideal evaluation benchmark
index?

The answer in this case is somewhat different than for the ideal research index as described in
Chapter 1 (see Section 1.5). As noted in the present chapter, evaluation benchmarking is oriented
primarily toward comparisons of time-weighted mean total returns over moderately long periods,
typically 3to 5 years. Shorter evaluation periods tend to be too “noisy”, not providing along
enough sample of time to draw valid or useful conclusions, especially in the more legalistic
context of agent evaluation. (See the previous question.) Moreover, return temporal second
moment statistics (such as volatility) have relatively little use in evaluation benchmarking (seein
particular Question 2.4.3 below). For both these reasons, high-frequency periodic returns per se
are of relatively little use in evaluation benchmarking. However, the higher the index reporting
frequency, the more flexibility the benchmark index provides for matching any given evauation
time frame. Nevertheless, there is probably little added value to a return reporting frequency
greater than annual for the purpose of agent evaluation benchmarking.

2.3.9 What types of data should theideal evaluation benchmark index collect from data-
contributor s?

At aminimum, in order to produce an investment performance index of periodic total returns,
data-contributors from the appropriate peer universe of agents must contribute periodic
information regarding asset values and cash flows, as well as detailed property description
information (such as type, location, size, age, etc). Particularly at the property-level, such data
requirements overlap considerably with the information requirements for an ideal research index
as described in Questions 1.3.1 and 1.3.2 in Chapter 1. In addition, it may be argued that the
ideal agent evaluation benchmark index should also provide property operational-level
performance attribution analysis services. (See Chapter 3, especially Questions 3.4 and 3.12.)
This requires that more detailed property operational-level data be collected, such as information
on operating expense and capital expenditure breakdowns, information on leases, and appraisal
inputs and assumptions.
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Section 2.4
Considerationsin the Appropriate Use of Evaluation Benchmark Indices

2.4.1 What considerations are important in defining an appropriate peer universe?

Four types of considerations can be important in defining an appropriate peer universe, or in
understanding the appropriate use of agiven (feasible) peer universe index:

(i) Property segment specialization,

(i) Risk control,

(iii)Appraisa policy, and

(iv)Fee policy.

Managers or funds can be characterized by these four attributes. Ideally, a given agent should be
benchmarked against a peer universe that includes only other agents that are similar to the
subject agent in all four dimensions. For example, managers specializing in apartments should be
benchmarked against other managers specializing in apartments. Where such similarity is not
possible, differences along these four dimensions must be controlled for. In some cases, thisis
facilitated by recognizing that some aspects of the above four considerations can be treated as
analytical levels or components of overall return measures. For example, leverage affectsrisk,
but levered returns can often be broken down into two components: the underlying unlevered
returns plus the incremental effect of leverage. Thus the manager’ s return could be unlevered and
compared against an unlevered benchmark, or an unlevered benchmark’ s return could be
levered-up for direct comparison with the manager’ s return. The above four dimensions are
considered in the following questions.

2.4.2 What is meant by property market segment specialization and why isit important to
control for segmentsin an appropriate evaluation benchmark index?

Property market segment refers to the type and geographic location of the properties the agent is
expected to consider for inclusion in the subject fund or portfolio. Real estate asset market
segments usually correspond closely to space market segments, which are defined largely by
property usage types (e.g., office, industrial, retail, apartment, etc, including sub-categoriesin
some cases), and geographical area (usually specified metro areas within broader geographic
regions). It isimportant for benchmarks to be appropriate in this dimension because the
performance of property segments can vary substantially over agiven 3 to 5 year period.
Specialized expertise and resources are typically required to invest in a given property segment,
and the acquisition of such expertise and resources involves substantial start-up cost and risk.
The principal party would generally not want to encourage his investment agent to delve into
market segments the agent was not already familiar with, aresult that could occur if the
benchmark index included such segments (otherwise the agent would be placing a“forced bet”
against his benchmark).
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portfolio, and basing the eval uation comparison on the
adjusted measures rather than the raw returns. For
example, comparison on the basis of a*“ Treynor Ratio” makes good theoretical sensein such a
role. (The Treynor Ratio is the portfolio’s excess return over T-bills divided by its systematic
risk as represented, for example, by its “beta’.) However, in practice such an approach does not
work well for private real estate. One problem is that returns must be adjusted for risk in the way
that the capital market pricesrisk, and thisis not theoretically well understood, especialy in the
case of private rea estate. For example, how should we define “beta” within the private rea
estate asset class, such that beta can be reliably quantified for individual portfolios of properties,
and such that expected returns are clearly a positive linear function of such a“beta’? (This
problemisillustrated in the exhibit, which shows typical real estate portfolio ex post returns
plotted against their volatilities. A valid risk measure would result in a strong upward-sloping
relationship between risk and return.)

The more practical approach to controlling for risk in private rea estate investment isto define
the peer universe to include only portfolios of similar risk to the subject portfolio, and to restrict
the agent from pursuing investment strategies that significantly increase that risk. Becauseit is
difficult to measurerisk in the private rea estate market in the way that risk is priced by the
capital market (i.e., asreflected in expected returns), discrete categories of investment attributes
and styles are used as proxies for risk categories. For example, leverage limits, devel opment
project exposure limits, occupancy limits, and style descriptors (such as “opportunistic”, “value-
added”, “global”, and “core”) may be used to characterize both the subject agent and his peer
universe. In practice, this approach requires considerable specification and elaboration between
the agent and the principal party at the outset of the management contract or review period, and
often on an on-going basis during that period.

For example, afund that allows high leverage, but only on core-type fully-operational properties,
might be benchmarked either against a peer universe consisting only of other such funds, or
against a core property-level index (such as the NCREIF Index) adjusted for leverage. If the
latter approach is being used, normally the leverage adjustment in the benchmark index should
specify at the outset a fixed percentage of leverage, not simply mimic the manager’ s portfolio’s
leverage, assuming that the manager has discretion over the amount of leverage in the subject
portfolio. (See the answer to ( I below.)
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2.4.4Why isappraisal policy important in evaluation benchmarking?

Appraisal policy should also be considered to make sure that the subject agent’ s appraisal policy
does not differ from that in his peer universe benchmark in any way that could significantly bias
the comparison between the two. In some cases, any such differences might be able to be
adjusted or dealt with in the comparison procedures. For example, if a subject manager appraises
all properties as of the end of the year, and the peer universe has staggered appraisal s throughout
the year, then there peer universe will be slightly lagged behind the manager in time, as of the
end of each year. Various techniques can be used to adjust for such differences (e.g., the
manager’ s returns could be lagged to match the benchmark by applying linear interpolation of
the manager’ s annual value levels, or the peer universe’s returns could be projected forward
using aforecasting model of the index).

2.4.5Why isfee policy important in evaluation benchmarking?

Fee policy may also be important to consider in defining an appropriate benchmark or the
appropriate use of a given feasible benchmark. Managers or funds with substantially different fee
policies may differ in other important respects as well, such as the degree of risk in the
investments. Furthermore, benchmark index performance will often have to be quantified at a
before-fee level. Therefore, it is necessary to understand differences in fee policies between the
subject manager and the peer universe benchmark in order to adjust for the effect of fees, to
make an after-fee comparison of net returns realized by the investor.

2.4.6 What considerations are important in defining appropriate segment or style weights
in the evaluation benchmark index?

Suppose a manager is hired with the discretion to allocate investment capital across more than
one segment of investment. (Or the discretion could include different styles, or any other
dimension that could affect performance, such as degree of leverage, for example.) Suppose
further that the peer universe benchmark index includes managers that, taken together,
encompass al of the possible segments in which the subject manager might invest. What
segment weights should be employed in the manager’ s evaluation benchmark index? If the peer
universe index cannot be disaggregated to reveal pure-segment performance sub-indices, thereis
no choice. The benchmark must use the aggregate weights in the overall peer universe index. But
if the peer universe index can be disaggregated (as, for example, the NCREIF Index by property
type and geographical region), then a choice exists. The manager’s benchmark can be defined
using the pure-segment sub-indices of the peer universe and whatever weights the manager and
client together agree are appropriate for the manager’ s benchmark. What should those weights
be?

There is no single answer to this question, except to say that the weights should reflect the
client’s objectives and the role that the subject manager is hired to play in the client’ s overall
investment strategy. For example, if the manager is hired to place capital into industrial and
office properties, then a 50/50 weighting of office and industrial property in the manager’s
benchmark would be a reasonable weighting to employ in the benchmark index. In the absence
of aclear reason otherwise, a ssmple solution such as equal-weighting makes sense. If the client
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wishes to skew the manager toward a particular strategy or alocation (for example, if the client
thinks that industrial properties are likely to outperform office properties), then skewed
weighting would reflect such an objective (e.g., 75% industrial and 25% office weighting in the
benchmark. Another approach would be to attempt to estimate the approximate relative
magnitudes of the target market segments, and weight the benchmark proportionately based on
these market weights. For example, if there is twice as much office asindustrial property in the
market (by value), then the benchmark weights might be set at 67% office and 33% industrial.
The rationale for this approach is that it may be twice as easy for the manager to find suitable
acquisitions in the office market than in the industrial market. In any case, the aggregate peer
universeindex is only used to provide the within-segment property performance for the
benchmark. Weights agreed upon by the client and manager are used to construct the benchmark
index returns based on the peer universe within-segment returns. Y et a third approach would be
to define the benchmark weights as the weights that happen to exist in the peer universe. In this
case, the peer universe index would not be customized, but simply used directly as the
benchmark index.

2.4.7 What’swrong with defining the evaluation benchmark segment weightsto be
whatever weightsthe agent usesin her portfolio?

The problem with this approach is that it mixes the effect of the agent’ s within-segment
property-level performance with the effect of the agent’s portfolio-level alocation decision
across segments. Thismakes it impossible for the agent to either excel or fall short on the basis
of her segment allocation decisions. The sign (+ or -) of the agent’ s performance relative to her
benchmark is thus determined purely by her within-segment property-level performance. This
removes any incentive the agent would have to improve her performance by means of superior
allocation across segments.

For example, suppose a manager is hired to place capital into industrial and office properties,
with the allocation between these two segments at the manager’ s discretion. Now suppose the
manager chooses to allocate 75% of the capital under her management to the industrial segment
and only 25% to the office segment. Suppose this allocation decision turns out to be awise
choice because industria properties outperform office properties by, say, 600 basis-points. Asa
result, as compared to a 50/50 allocation, the manager has gained 150 basis-points for her client
due to her allocation decision [(75%-50%)600 = (0.25)600 = 150]. On the other hand, suppose
that the manager performed 100 basis-points below her peer universe within each segment, that
is, both her industrial and office properties provided 100 basis-points less return than the average
among her peers. Then if the manager’ s benchmark is weighted by her own segment weights, she
will fall 100 basis-points below her benchmark, even though she hasin fact provided her client
with a net advantage of 50 basis-points above a peer universe benchmark weighted equally
between office and industrial property. (For example, if the average industrial property provided
a 16% return and the manager’ s 15%, while the average office property provided a 10% return
and the manager’ s 9%, then the manager would have achieved (0.75)15% + (0.25)9% = 13.5%,
while the 50/50 benchmark would have achieved (0.5)16% + (0.5)10% = 13%.) Of course, the
50/50 weighting in the benchmark might be arbitrary in some sense, but so might a 75/25
weighting. The relevant point here is that setting benchmark segment weights equal to the
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manager’ s actual portfolio weights removes any incentive for the manager to improve her
performance via superior segment allocation decisions.

2.4.8 Isthereever a circumstance wher ethe use of manager weightsin the benchmark is
appropriate?

Y es. If the manager does not have discretion over her alocation weights, then it is appropriate to
neutralize as far as possible the effect of segment allocation in the manager’ s relative
performance differential with respect to her benchmark. Use of manager segment weightsin her
benchmark is an effective way to accomplish this objective. However, the magnitude (as
opposed to the sign) of the manager’ s differential performance with respect to her benchmark
will still be influenced by the segment allocation weights to which she is subject.

2.4.9 Should theideal peer universe extend beyond a single branch or style of the
investment industry?

There are various distinct branches of the U.S. private real estate investment industry. Although
the definition of such branches is somewhat unclear, one can rather easily distinguish among, for
example, the tax-exempt fiduciary branch, the REIT branch, the insurance company general
account branch, other financial institutions, foreign investors, and wealthy private individual
investors. (Note, REITs in this context are investors in the private property market, and thus a
category of direct property owners.) Arguably, each of these different branches has
characteristically different concerns, objectives, and stylesin their real estate investing. As
described in Section 2.2 (especially Question 2.2.5), a basic principle of evaluation
benchmarking requires that agents be benchmarked only with respect to other agents of similar
style and specialization. Thus, in general, separate peer universe evaluation benchmark indices
should be defined and used within each branch of the private real estate investment industry. For
example, pension fund investment managers should not generally be benchmarked against
REITs. Indeed, even within one branch there may be agents that specialize in different styles or
market segments (as noted above in Question 2.4.6).

There are some specialized uses of evaluation benchmark indices for which it would sometimes
be appropriate to extend the peer universe beyond one branch or style. For example, property
operational level performance attributions and comparisons may be considered to be of interest
with respect to all properties of a given type, no matter what type of investor owns the property.
Moreover, comparisons between peer groups are also relevant at a broader level. For example,
pension fund plan sponsors may wish to compare the performance of the tax-exempt fiduciary
peer group against the REIT peer group in deciding how they want to make their real estate
investments. But thislevel of comparison, between styles or types of investment vehicles, is
more in the field of broad asset class research than specific agent evaluation benchmarking.
Benchmarking at this broad asset class level is somewhat different conceptually, perhaps more
appropriately addressed in the context of the ideal asset class research index (as described in
Chapter 1) rather than the ideal agent evaluation benchmark index.
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2.4.10 Isthere a potential downsideto evaluation benchmarking?

Y es. Although evaluation benchmarking can be useful when applied carefully, there are dangers.
As noted, benchmarking affects the communication between the principal and the agent, and the
incentives faced by the agent. Inappropriate benchmarking can cause problems in both of these
important functions. Two general dangers are most common:

* Useof an inappropriate evaluation benchmark index. If the benchmark index does not
well represent the style or specialization for which the principa has hired the agent, then
misleading or meaningless comparisons will tend to result. Moreover, perverse incentives
may face the agent. For example, if amanager is hired because of her specialized
expertise in apartment properties to manage apartment investments, then the overall
aggregate NCREIF Index would be an inappropriate benchmark. The manager might beat
her benchmark (or get beaten by it) because of events beyond her control (the relative
performance of apartments versus the other property types in the NCREIF Index). In
some cases, a manager may be tempted by an inappropriate benchmark to stray beyond
the area of her specialized expertise and competency. (For example, in order to avoid
placing a“bet” against her benchmark, the apartment manager might be tempted to invest
in other types of propertiesthat arein the NCREIF Index. A more appropriate benchmark
for such amanager would be the NCREIF Apartment sub-index, or a geographical
component of that sub-index.)

» Excessivereliance on quantitative comparisons. An agent’s differential performance
relative to a benchmark isinherently “noisy”. Thereis noise (of al three types described
in Chapter 5, Questions 5.10 & 5.12) both in any benchmark index as well asin any
agent’s portfolio returns. There is therefore even more noise in any comparison of the
differential between an agent’s portfolio and a benchmark, even a very appropriate
benchmark. Excessive use of purely quantitative comparisons, or failing to think very
carefully through any use of quantitative performance differentials, can have perverse
results. For example, incentive fee structures that provide large, discrete “jumps’ in the
manager’ s fee as a function of performance relative to a benchmark index, and incentive
fee structures that are asymmetric between the upside and downside, may give the
manager an incentive to look for excessively risky investments, or may discourage the
truly best managers from even wanting to risk working for the client.

2.4.11 Do performance measurement difficultiesin privatereal estate negate the potential
usefulness of evaluation benchmarking?

No, but they do make evaluation benchmarking a“blunter” tool in the private real estate
investment industry than it isin the public securities industry. As described in Chapter 5
(Questions 5.10-12), there are three sources of randomness or “noise”’ in measurements of
realized investment returns: true cross-sectional dispersion, true longitudinal volatility, and
measurement error. The first two of these exist in the public securities investment industry just as
much as (or perhaps more than) in the private real estate investment industry. The third source of
randomness, the existence of return measurement errorsin private real estate, adds additional
noise, and often certain types of bias, that does not exist in public securities benchmarking. This
makes the ex post use of benchmarking, for example, the attempt to distinguish superior
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managers on the basis of their realized performance, even more difficult in private real estate
than it isin the public securities industry.

Nevertheless, recall also from the answer to Qpestion 2.1.3 that benchmarking serves other
purposes that are ex ante in nature, and that are probably more important than the ex post
guantitative comparison function. Neither the benchmark index, nor the agent’ s performance,
need to be measured perfectly in order for benchmarking to improve communication and
incentive alignment between the principal and agent (or of discouraging truly inferior managers
from entering or remaining in the business), provided the benchmarking processis carefully
applied (including a recognition and consideration of the nature of the noise and errorsin ex post
measurement). For example, aslong as the agent significantly improves his chances of beating
his benchmark (ex ante) by adopting behavior that isin the principal party’ s interest, then the
benchmarking process will be serving its interest-alignment purpose. In general, even anoisy
index ismore likely to be beaten by an agent who truly performs better than by one who truly
performs worse.

Chapter 2 Appendix A:
Evaluation Benchmark Indicesin Private Real Estate and Public Securities: Some
Comparisons

2.A.1What arethe“Bailey Criteria” and how arethey related to the six fundamental
criteria of theideal performance evaluation benchmark index?

In the public securities investment industry the following list of criteria defining an ideal
evaluation benchmark index are widely cited and employed:
(1) Unambiguous: Names and weights of the securitiesin the index are clearly specified;
(2) Investable: The option is available to forego active management and simply hold the
benchmark;
(3) Measurable: The benchmark’s return can be frequently cal cul ated,;
(4) Appropriate: The benchmark reflects the manager’ s style or specialization;
(5 Knowable: The manager can be expected to have current knowledge about the securities
making up the benchmark;
(6) Specified in advance: The benchmark is constructed and mutually agreed upon between
the manager and client prior to the start of the management contract.

These are sometimes referred to as the “Bailey Criteria’ or the (“BRT Criteria’, for Bailey,
Richards, & Tierney), after the authors who initially promoted them. These criteria are practical,
common-sense measures for implementing within the public securities investment industry the
six fundamental benchmark index criteria described in Questions 2.2.1 and 2.2.2 (or at least most
of them: it’s not clear how the Bailey criteria alone guarantee that the manager cannot

mani pul ate the benchmark).

The Bailey Criteria are not necessarily “fundamental” at the same level of generality asthe six
criteria presented in Question 2.2.1, athough there is considerable overlap between the two sets
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of criteria. In fact, there is some overlap and redundancy even within the Bailey Criteria. For
example, the “Unambiguous’ criterion is necessarily implied by the “ Investability” and
“Appropriateness’ criteria (hence thereis no logical need to identify “unambiguousness’ as a
separate criterion). The “Knowable” criterion is surely implied by the “ Appropriateness”
criterion. (How could an index reflect a manager’ s style or specialization if the manager could
not be expected to have current knowledge about its constituents?) Thus, there are four
fundamental Bailey Criteria: Measurable, Investable, Appropriate, and Specified-in-Advance. As
noted in Question 2.2.2, investability is a practical way to implement two of the six fundamental
criteria of Question 2.2.1: direct investability by the client and no forced bet by the manager.
Thus, the Bailey Criteria effectively implement five of the six fundamental ideal index criteria,
within the public securities investment industry. (The criterion left out by the Bailey criteria, as
noted, isthe fifth criterion of Question 2.2.1: “No manager influence on the benchmark
performance.”)

2.A.2How dothe Bailey Criteriarelateto theideal benchmark index in the privatereal
estate investment industry?

In contrast to the public securities environment, within the private real estate investment industry
the Bailey Criteria described in 2.A.1 do not necessarily implement the six fundamental
evaluation benchmark index criteria described in 2.2.1. Thus, the Bailey Criteria do not have the
same meaning and relevance in the private real estate investment industry that they do in the
public securities investment industry.

For example, in the public securities industry the Bailey criterion of unambiguousness
effectively implements the investability criterion (which in turn implements the direct client
investability and no-forced-bet criteria), because public securities are liquid, publicly-traded,
homogeneous shares. If we know that an index contains 1% IBM stock, then we can go out and
replicate that part of the index by allocating 1% of our portfolio to IBM stock. The IBM stock we
buy will be identical to the IBM stock held in the benchmark index. If we know all the
constituents of the index, and all the constituents are liquid, homogeneous shares, then we can
replicate the entire index in our portfolio.

In contrast, the Bailey unambiguousness criterion would not implement the more fundamental
investability criterion in the private real estate investment industry. Knowing the exact identities
of the propertiesin the benchmark index does not enable either the client or the manager to
replicate the benchmark, because it is not generally possible to purchase the propertiesin any
benchmark index. In the private real estate asset market, unique, whole assets are traded
privately at the discretion of their current owners, rather than homogeneous sharesin a public
exchange that backs up the liquidity of their listed securities as a matter of policy.

2.A.3Why isdirect passive investment not possiblein the privatereal estate investment
industry?

In the public securities investment industry so-called “ passive’ investment management is

possible and widely practiced. Passive management in this context typically refersto the
replication or mimicking of a specified passive market index, thereby eliminating the individual
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stock selection (active trading) function of the manager, with aresulting minimization of
management expenses. In the private real estate investment industry passive investment is not
possible, as this concept is understood in the public securities investment industry. There are
three reasons for this: the need for asset operational management; the need for specialized local
expertise; and the impossibility of replicating a passive market index due to the trading of
unique, whole assets.

A fundamental characteristic of private real estate investment is that property investors are
responsible for the operational management of their asset holdings. Because properties are held
for long periods of time (in part due to high transaction costs), and typically provide most of their
total return in the form of income rather than capital gain, property operational management has
alarge impact on the overall long-term investment performance of private real estate.
Operational management is certainly atype of “active’ investment management, in the sense that
itisamajor (and costly) activity for which the investment manager is responsible (and for which
he is compensated). It isvirtually impossible to invest in private real estate assets without the use
of amanager who is“active” at least in the sense of being responsible (directly or indirectly) for
operational asset management at the property level.

Closely related to this point is the fact that private real estate investment requires greater levels
of specialized local market expertise than is required in the public securities industry. Thisis not
only because unique, whole assets are traded privately, but because the market in which these
assets are traded isless informationally efficient than the public securities markets. Thislack of
informational efficiency means that the investor does not have the power of a highly efficient,
competitive marketplace protecting the investor from doing “bad deals’, in the sense of
overpaying for purchases or selling at prices below market value. When you buy sharesin IBM,
you can be relatively certain that you are not overpaying. Hundreds of investors are buying and
selling IBM at publicly-quoted prices at or very near the price you pay, in a public exchange
environment designed to maximize public information dissemination and minimize the abuse of
insider private information. It requires some specialized expertise to be sure you are not
overpaying for 1000 North Main Street.

Finally, replication of a passive market index is not possible in the private real estate investment
industry. The fact that unique, whole assets are traded in the private property market makes it
impossible for any one investor (or any one investment manager) to hold the assets that compose
any concelvable passive market index. This makesit impossiblein private real estate to
implement passive investment management defined as the replication of a passive market index
by the manager.

2.A.4 What isthe difference between active management in private real estate as compared
to public securities investment?

As noted in the preceding question, active management in private real estate istypically focused
heavily on operational management. In contrast, active management in the public securities
investment industry consists purely of asset picking, the attempt to find superior-performing
individual assets. Thisistrading-oriented active management, as distinguished from operational
management-oriented active management. Short-term trading of assetsin private real estate
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markets is usually self-defeating, due to the much higher transaction costs (as a fraction of asset
value). In fact, the most “active’ private real estate investment managers (in terms of individual
asset trading) probably trade assets less frequently than the typical passive manager in the public
securities industry. Moreover, even apassive real estate manager holding a fixed set of properties
may be very “active’ in terms of property operational management.

Of course, real estate investment managers must, like active stock managers, pick individual
assets. However, the overall long-term investment performance of real estate managersis often
due as much or moreto their operational management ability and effort as to their individual
asset picking and trading performance. Furthermore, it is empirically very difficult to rigorously
distinguish manager performance attributable to asset picking and trading as opposed to manager
performance attributabl e to operational management. It would be as if the roles of the investment
manager picking IBM stock and that of IBM corporate management were somehow merged into
onerole.

Chapter 2 Appendix B:
Some | nfor mation Economics Consider ations Relevant to the | deal Evaluation Benchmar k
I ndex

2.B.1 Isan agent evaluation benchmark index a* public good” for thereal estateindustry,
similar to the flagship research index described in Section 1.1 of Chapter 1?

Although the ideal agent evaluation benchmark index has some of the same industry public good
characteristics as the ideal research index, a benchmark index is not a public good to the same
degree as a flagship research index. Two main differences should be noted in this regard between
the ideal benchmark index and the ideal flagship research index:

* Private purpose: The specific agent investment performance evaluation functionisa
private purpose, serving specific principals and agents to help them improve and mediate
their private business relationships. Admittedly, the benchmark index’ s support of the
general ability within the industry to carry out such private evaluations improves the
overall functioning of the industry and therefore redounds to the ultimate benefit of the
asset class. Nevertheless, the direct and overriding purpose of agent evaluation per seis
essentialy private in nature. Thisis also true of the function of benchmark indicesin
supporting performance attribution at the individual firm level, where such attribution is
used primarily for diagnostic purposes either within the agent’s firm or in the review and
evaluation process between the agent and principal. In contrast, although some uses of an
industry flagship research index are for private purposes, there is also much use for
academic, public sector, and industry research that is of amore fundamental or collective
foundation-building nature (e.g., industry “white papers’).

 Commercial product: Thereis considerably more potential for the ideal evaluation
benchmark index to be produced as a commercial product than is the case for the ideal
research index. Although this has yet to be done in the U.S., IPD has demonstrated that,
in combination with complementary performance attribution information services, it is
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possible for an agent eval uation benchmark index to be profitably produced in several
other countries.

2.B.2 Isan agent evaluation index a “ natural monopoly” ?

The term “natural monopoly” refers to a market where the entire demand can be satisfied most
efficiently by production from a single producer. (Note that the terms “natural monopoly” and
“public good” are not synonyms.) Many information products in the so-called “new economy”
tend to be natural monopolies. The ideal benchmark evaluation index arguably has important
characteristics of a natural monopoly. These characteristics are seen in both the demand and
supply sides of the market for such an index:

» Supply side: Once the data necessary to compile and produce the ideal benchmark index
isobtained, it can be distributed at very little additional cost to an unlimited number of
users. Thus, there are large economies of scale in the production and distribution
processes.

* Demand side: Users of the benchmark index for agent evaluation purposes may derive
some benefit from having a standard, uniform product for all such evaluations.
Evaluation isinherently an exercise in comparison, and comparisons are facilitated by the
use of asingle common reference point. Comparisons are also most valuable when they
can be made against an entire “peer universe” (see Questions 2.2.3-2.2.5, and 2.3.6).
These considerations suggest that the use of a single industry-wide standard benchmark is
more valuable to users than having to deal with avariety of competing benchmarksin the
evaluation function. This provides the ideal evaluation benchmark index with “network
externalities’, which impart a demand-side basis for the natural monopoly,
complementing the supply-side economies of scale noted above.

The markets for products that have supply and demand side natural monopoly characteristics
tend to be what economists call “tippy”. Once a single supplier captures a majority market share,
the entire market tends to rapidly “tip” in favor of that supplier, often very quickly resulting in a
monopoly supply situation.

2.B.3 What about a “ natural duopoly”?

Thisisnot aterm we are familiar with in the technical economics literature, but it might refer to
situations where a natural monopoly is managed for technical and institutional reasons as a
duopoly, in which two competing private firms are fostered or cultivated, precisely to mitigate
the possible dangers and problems associated with monopoly. (These dangers can include such
concerns as monopolistic pricing, stagnation of innovation, and excessive dependency on a
single private firm.) Arguably, an example of this type of managed duopoly is found in some of
the U.S. Defense Department’ s procurement policies, where there is some attempt to maintain
two independent suppliers of, say, fighter jets (e.g., Lockheed and Boeing). In the case of
evaluation benchmarking, a counter-argument to the demand-side natural monopoly argument
described in the previous gquestion suggests that, as there is no unique best or correct way to do
evaluation benchmarking and performance attribution, users would in fact benefit from having
competing benchmarks, such as the several benchmark indices that are used in the REIT
industry. Admittedly, there is some danger that alarge number of competing benchmarksin
private real estate performance evaluation would be confusing, and possibly even lead
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benchmark production firms to be susceptible to losing their evaluation independence as they are
forced to curry favor with potential data-contributing subscribers. However, there might be an
interesting argument that a small number of competing independent benchmark suppliers, such
as two, might be better than either one or many. Perhaps the analogy that is most on point for
evaluation purposes is the domination of the corporate bond-rating business by two independent
private firms. S& P and Moodys. However, a difference with the bond-rating business is the
degree of dependence on confidential proprietary information (see Question 2.B.6 below).

2.B.41f theideal evaluation benchmark index is a natural monopoly, doesthisimply that it
should be produced by an industry association rather than a private firm?

Not necessarily. As noted, natural monopolies are commonplace in the new “information
economy”, and almost all of these natural monopoly products are supplied by private, for-profit
firms. However, users of products that tend to be natural monopolies need to be aware of certain
dangers and opportunities. In particular, experts counsel methods to help users avoid the negative
consequences of “lock-in”, and even to try to tap into some of the “ super-normal” profits
suppliers of natural monopolies can obtain. For example, users of natural monopoly products are
advised to:

» Bargain hard before you are locked in, to obtain some form of “sweetener” or long-term
protection from the monopoly supplier, such as discounts, equity participation, and
contractual guarantees against monopolistic exploitation in the future.

» Keep your options as open as possible, for example, by cultivating or even subsidizing a
potential competitor to the monopoly supplier, e.g., through multiple-sourcing as
practiced by the U.S. Defense Department (see previous question).

» If possible, negotiate purchase agreements through collective user groups or cooperatives,
S0 as to balance monopoly power with monopsony power. (Monopoly refers to one
producer; monopsony refers to one purchaser.)

(Note: Theterm* lock-in” refers to the tendency of usersto become “ locked in” to a single
supplier of a natural monopoly product, such as PC manufacturers getting locked in to Microsoft
operating system software. The term* super-normal profits’ (aka “ monopoly rents’ ) isa
technical termin the economics field that refersto profits greater than those that would be
sufficient to attract producers, given the costs and risks involved in the production process. For
an excellent, practical guide to dealing with the problems and opportunities facing users of
information products that tend to be natural monopolies, see Information Rules, by Carl Shapiro
and Hal Varian, Harvard Business School Press, Boston, 1999.)

2.B.5What arethe two phases of production, and two types of finished products, in the
evaluation benchmark index business?

There are two phases in the production of evaluation benchmarking services. The first involves
collecting and compiling the raw property-level and fund-level data from the peer universe
whose investment performance is to be benchmarked. (For an explanation of “peer universe”’, see
Questions 2.2.3-2.2.5.) The second phase involves aggregating this raw data into two types of
finished information products:
* A benchmark index, measuring the periodic investment performance of the relevant
peer universe (with appropriate segment breakdowns and sub-indices); and
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» Custom benchmarking services, comparing individual agents or portfolios to specified
custom benchmarks, and possibly including complementary information products, such
as portfolio-level and property operational-level performance attribution analysis relative
to the benchmarks.

2.B.6 Isvertical integration technically necessary between the underlying database
compilation process and the finished information products?

Vertical integration refers to the inclusion of multiple phases of a production process within a
single producer. In the present context, the question is whether the database compilation process
and the finished information product production process need necessarily be included in asingle
producing entity. The answer to this question revolves primarily around the need to assure
confidentiality of proprietary information for the data-contributors who supply the raw fund-
level and property-level data. This consideration is somewhat unique to the private real estate
investment industry. Because of this, it isimportant for any entity compiling a benchmark
database to be able to guarantee the necessary confidentiality to the data contributors. It is
difficult to imagine how such confidentiality could be guaranteed if the database-compiling
entity is going to turn around and sell the raw data to other firms that would then produce one or
more finished information products from the data. Although some finished information products
can be produced from masked data without revealing confidential proprietary information, the
construction of an evaluation benchmark index, and the production of custom-benchmarking and
performance attribution analysis services inherently require access to the entire peer universe of
non-masked, individual property and individual owner data. Thus, confidentiality requirements
probably make vertical integration between the database compilation process and the evaluation
benchmark index production process necessary. That is, both of these phases of production need
to be housed in asingle producing entity. Such an entity could, however, involve an
appropriately constructed joint venture between two or more independent organizations.
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Chapter 3:
Performance Attribution in Private Real Estate | nvestment Management

3.1 What is meant by “ performance attribution” in privatereal estate investment
management?

The term performance attribution refers to the quantitative breakdown of a given historical
investment performance into various additive components, so as to attribute the total
performance to various sources. The investment performance being “attributed” may be
measured by a given agent’ stotal return or by the differential between that agent’ s total return
and the total return on a given evaluation benchmark index of the type described in Chapter 2.
Theterm “agent” hereis used as defined in Chapter 2 to encompass investment managers and
fiduciaries working for principal parties that could include investment management firm CEOs,
investment trustee fiduciaries, or investment plan sponsors or beneficiaries.

3.2 Who uses performance attribution, and for what purpose?

Performance attribution is typically used by two main types of users, for two main purposes:

* By aninvestment agent himself (e.g., amanager or atrustee fiduciary) for internal
diagnostic purposes to help understand the sources of his past performance;

* By aninvestment principal party (e.g., atrustee fiduciary or pension plan sponsor) in the
context of a performance evaluation of an investment agent, for example to help
understand or diagnose the nature of the agent’ s performance.

Note that both uses are essentially diagnostic in nature. Performance attribution is used to
diagnose the sources of ex post investment performance in aformal, quantitative sense.

3.3What arethetwo major levels of performance attribution?

Performance attribution in real estate is applied broadly at two levels: the portfolio (or fund)
level, and the property operational level. These are explained below:

» Portfolio level: At thislevel two major underlying sources of investment performance
are traditionally recognized: allocation performance and selection performance. These
correspond to the two major functions of a portfolio manager in the public securities
investment industry. The allocation function is the decision of how to allocate the overall
portfolio among different categories of investments. The selection function is how to
select the specific individual asset holdings within each category.

» Property operational level: At thislevel several breakdowns of the total return are
typically considered. For a single short period, or for multiple periods using arithmetic
mean time-weighted returns, the total return can be broken into two additive components:
income and appreciation. Appreciation within a single short period can be further
attributed to income-change and yield-change components. If property operational datais
sufficiently available, the income-change component can be further broken down into
effects of revenue growth and expense reduction.
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3.4 What istherelation between performance attribution and either theideal research
index or the ideal evaluation benchmark index?

To answer this question let us first distinguish between performance attribution as a function or
activity that is performed by investment agents and principals, versus performance attribution as
an information product provided by an entity that produces real estate indices. Both research
indices and evaluation benchmark indices can provide information that is relevant to carrying out
the performance attribution activity or function broadly speaking. However, the evaluation
benchmark index plays amore vital rolein traditional performance attribution than the research
index, because performance attribution is traditionally oriented heavily toward comparisons with
an appropriate benchmark. In part, thisis because performance attribution is often performed in
the context of performance evaluation. Because of this close functional connection between
evaluation benchmark indices and performance attribution, performance attribution analysisis
often provided as a complementary product to the provision of agent evaluation benchmark
indices. Indeed, from atechnical production perspective, the evaluation benchmark index isa
byproduct of the performance attribution analysis product, at least to the extent that performance
attribution is defined relative to an appropriate benchmark. Both these products are therefore
currently typically provided by a single entity that obtains data from the relevant peer universe of
investment agents. Thus, performance attribution is more closely associated with the ideal agent
evaluation benchmark index (as described in Chapter 2) than with the ideal research index (as
described in Chapter 1). (See also Appendix B of Chapter 2.)

3.5 s performance attribution analysis as an information product a “ public good” or a
commer cial type of product?

Performance attribution as described in this chapter has few “public good” characteristics. It
provides information relevant to individua firms and investors. If the benefits performance
attribution provides to those private users are worth less than the cost of producing the
performance attribution analysis information, there islittle or no reason for the industry to
subsidize the provision of such information. In other words, performance attribution analysisisa
commercial product. It isanatural complement to the provision of agent evaluation benchmark
indexing, the product that was described in Chapter 2. Indeed, it may be that the performance
attribution information product per se has more profit-generation potential than the evaluation
benchmark index product by itself without the complementary performance attribution. To the
extent that thisis true, then from a commercial perspective, performance attribution is the main
product, and the evaluation benchmark index is a byproduct. As noted elsewhere, the evaluation
benchmark index does have some characteristics of a public good, particularly if thereis no
separate asset class research index of the type described in Chapter 1, so that the evaluation
benchmark index serves also as the “flagship” research index for the asset class. (See Questions
114and2.B.1.)

3.6 How is performance attribution donein general?
Broadly speaking, performance attribution can be done in numerous ways, and there isno single

methodology that is widely recognized as being uniquely correct. Currently, the most common
procedure isto break down into additive components the difference between the agent’ s total
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presumed to be due to allocation and/or asset selection differences between the agent’ s portfolio
and the benchmark portfolio. The “pure allocation” effect can be defined as the product of the
benchmark return in each category of assets times the difference between the agent’ s weighting
minus the benchmark portfolio weighting in each category, summed across all the categories.
Similarly, the “pure selection” effect is defined as the product of the benchmark weighting in
each category times the difference between the agent’ s return minus the benchmark return within
each category, summed across al categories. These two “pure” effects do not sum to the total
differential between the agent’s and the benchmark’ s total return. The difference between the
agent’s and benchmark’ s return that is not attributed to either type of “pure’ effect (allocation or
selection) is often termed the “interaction effect”. In private real estate applications (unlike the
typical public securities application), even the “pure selection” effect is not due solely to the
quality of property selection. Rather, it may also reflect the quality of his operational
management of those properties.

3.8 How is performance attribution done at the property level?

At the property level, the return in a given short period can be first broken into income and
appreciation components. There are aternative methods of calculating this breakdown,
depending on whether capital expenditures are subtracted from the income component or the
appreciation component. Subtracting capital expenditures from the income component makes
this a current cash yield measure and the appreciation return becomes a measure of capital value
change between the beginning and end of the period. Thisis arguably most appropriate (e.g.,
most comparable to similar measure sin the public equity markets) if capital expenditures are
financed by the internal operating cash flow of the property. Subtracting capital expenditures
from the appreciation return makes the income return a measure more comparable to the
“earnings/price’ ratio in public equities and the appreciation return then reflects only asset
market-based effects on asset value. This approach is arguably most appropriate when capital
expenditures are financed largely by external sources of capital, such as debt or additional equity
infusions from investors. The latter method (subtracting capital expenditures from appreciation)
isthe most common in real estate investment performance indices worldwide. In any case, when
aproperty isinitially acquired, arelatively high income return or current yield (compared to an
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otherwise comparable benchmark property) would presumably be some evidence of successful
asset selection on the part of the agent (e.g., a“bargain” acquisition, other things being equal).
However, there is no such implication for the income return in subsequent periods after the time
of acquisition. (Relatively high income returns during the period of property ownership could be
caused by relatively successful income generation or relatively unsuccessful market valuation.)
For this reason, multi-period time-weighted average income return components are of
guestionable meaningfulness or use. (Characterization of properties as being relatively “income-
oriented” versus “growth-oriented” in their investment performance during the period in question
can be accomplished more directly via other means, such as comparison of time-weighted capital
returns.)

For asingle period’ s return the appreciation component can be further broken down into the
effect of changes between the beginning and end of the period in the property’ sincome and in its
yield (that is, the property value/income multiple). If sufficient data are available, property-level
performance attribution can be broken down further. For example, the income-change
component can be broken down into revenue growth and expense reduction components. At this
level, the analysis may provide some insights regarding property operational level management,
though care must be taken in interpreting results, particularly from a single short period.

Multi-period performance attribution at the property level should arguably be based on IRRs
rather than time-weighted returns. Thisis because, at the property level (as contrasted to the
portfolio level), the agent normally has substantial control over the timing of capital flow into
and out of the property (e.g., capital expenditure and leasing decisions). As noted in Questions
7.6 and 7.7 in Chapter 7, the IRR reflects the effect of capital flow timing decisions, whereas the
TWRR is neutral in this regard. Thus, much of the basic benchmarking methodology and
principles developed for IRR-based benchmarking in the venture capital and private investment
industry (e.g., the use of inception-time cohorts as described in Questions 7.12-7.15 in Chapter
7) would make sense as an ideal benchmarking methodology for property-level performance
attribution in private rea estate. For example, if property-level selection and operations were
benchmarked using acquisition-date IRR cohorts, then more meaningful comparisons could be
conducted regarding initial (acquisition) yields, income-change effects, and yield-change effects
within the overall IRR (between the agent’ s properties and an appropriate benchmark of similar
properties).

3.9 1sit necessary that performance attribution componentsall add up to the total
performance differential at each level?

A characteristic of the way performance attribution analysis services are currently provided is
that all the attribution components typically add up to the total differential between the subject
agent’ s performance and the appropriate benchmark index performance not only within any
given “level” of the breakdown but vertically through al the levels aswell. This enables the
ultimate portfolio or fund-level performance differential to be entirely “attributed” to the various
levels and components of the attribution analysis. For example, the revenue-growth, expense-
change, and yield-change effects would sum to the appreciation return, which in turn would
combine with the income return to sum to the total return at the standing portfolio level. This
type of comprehensive vertical articulation is sometimes useful. In other cases, however, it may
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be more useful to simply compare a measure that is most indicative at one level with the
equivalent measure in the benchmark, without worrying about vertical and horizontal additivity.
For example, to gain some insight on a given portfolio’ s relative performance in leasing, it may
be more useful to simply compare rents or net income per square foot between the subject
agent’ s portfolio and the benchmark portfolio of similar properties, rather than trying to use
additive return components such as income returns.

3.10 How useful is performance attribution?

From a management perspective, we believe that performance attribution can be very useful as
an internal diagnostic tool for property owners and managers. As a component of investment
agent evaluation, performance attribution should be used much more carefully. From atechnical
perspective, we believe that the usefulness of performance attribution in the quantitative
evaluation context remains a somewhat open question. However, if carefully used, it can
probably often provide a useful input as part of a broader evaluation process.

3.11 What arethetechnical questions about the usefulness of performance attribution?

Performance attribution claims to be aformal, quantitative tool to help understand the causes or
sources of historical investment total return results. As a purely mechanistic, formal
mathematical device, thisis straightforward enough if one can agree upon relevant definitions of
the return breakdown components and attributes. The technical questions about the usefulness of
such an exercise arise from two major considerations:

* Questionable meaningfulness of attribute measures: It is sometimes difficult to define
meaningful, unambiguous return component breakdowns. For example, there is no way to
break down the differential between a portfolio total return and a benchmark total return
into two additive components one of which uniquely and purely reflects the effect of
portfolio alocation decisions and the other of which uniquely and purely reflects the
effect of asset selection decisions on the part of the portfolio manager. Similarly, it is
difficult to define unambiguous or unique breakdowns at the property level to distinguish
among the effects of initial yield, income-growth, and yield-change on the multi-year
differential performance of a set of properties with respect to a benchmark.

» Difficulty in making reliable inferences: To the extent performance attribution is used
formally in the evaluation of agent investment performance, it can be argued that users
are engaging in an exercise in statistical inference. That is, they are trying to make
inferences about the ability of agentsto perform various types of activities or functions
that affect the total return achieved by the agent relative to a benchmark. But as noted in
Question 2.4.11 (and elaborated upon further in Questions 5.10-12), the inherent
randomness (or “noise”) present in ex post (historical) returns renders inferences about
performance relative to a benchmark drawn from short samples of historical returns
typically unreliable in arigorous statistical sense. This problem is more severe in private
real estate than in the public securities investment industry because empirical real estate
return measures are subject to additional types of error (see Questions 5.10 and 5.12).
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3.12 How is perfor mance attribution more useful from an informal, management
per spective?

The technical questions noted in the preceding answer suggest that quantitative performance
attribution needs to be “taken with agrain of salt”. In particular, one should be wary of using
performance attribution in an excessively mechanistic manner, without ample consideration
given to other relevant qualitative or less formally quantifiable evidence. With this understood, it
is nevertheless clear that performance attribution is a method of obtaining additional data,
analysis, and perspective on investment performance and that as such it can certainly be used for
avariety of useful purposes both by investment agents for internal diagnostic purposes and by
principal partiesin the process of agent performance evaluation. We note three such uses here:

* Agent performance evaluation: When applied in a careful, non-mechanistic manner,
performance attribution can be helpful in the overall performance evaluation process. In
particular, recall from Questions 2.1.3 and 2.1.4 that agent eval uation benchmarking
serves several important ex ante functions (such as aiding communication and interest-
alignment), and that use of benchmarking in ex post quantitative analysis should to be
accompanied by additional qualitative information. Appropriate use of performance
attribution can sometimes be helpful in providing such additiona information and
perspective.

* Manager internal diagnostics: Performance attribution can help managers to obtain
insights and perspectives relevant to the nature and causes of their realized investment
performance. Such insight need not necessarily derive directly from the formal or
mechanistic use of performance attribution, but may result from lines of thought and
analysis that are triggered by the performance attribution process.

* International standardization: Formal performance attribution as part of the
benchmarking process has spread rapidly in leading overseas real estate investment
markets. Thistype of analysis has been hampered in North America by the lack of fund-
level and performance attribution information in the NCREIF and Russell-Canadian
Property Indices. Asthe real estate investment industry becomes ever more global, it is
increasingly useful to be able to apply similar proceduresin all countries.
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Chapter 4:
Property Sampling Issuesin the | deal Research I ndex

4.1 What deter mines the usefulness of a samplefor purposes of defining areal estate
investment research index or database?

Statistics theory says that the power and usefulness of a sample drawn from alarge population is
afunction of three characteristics:
M) How much random dispersion exists in the underlying population;
(i)  The absolute size of the sample (e.g., 500 in the case of the S& P500, not the
percentage of the population included in the sample);
(iii)  The representativeness of the sample (i.e., the lack of biasin collecting the
sample).

Furthermore, as a general rule, the effect of the absolute size of the sample is afunction of the
sguare root of the number of independent observations in the sample. Thisis known as the
“Square Root of n Rule’. Thus, for example, a sample that isfour times larger tends to only
double the statistical accuracy or inference power (e.g., half the typical estimation error
magnitude or range in a given confidence bound). In other words, declining benefits to scale
exist for sample size increments, other things being equal. (Sometimes there may also be
economies of scalein collecting data, at least up to a point, so that the benefit/cost ratio of
expanding the sample size may be more favorable up to a point.)

4.2 What are theimplications of sampling theory for efficient sampling of large, diverse
populations?

Because of the declining returns to scale implied by the Square Root of n Rule, it may be awaste
of effort and resources to attempt to include all or even alarge fraction of alarge populationin a
statistical sample useful for research purposes. Rather, if the population is diverse and complex,
it may be more efficient to stratify the sample. Sample stratification refers to the identification of
“strata” or “cells’ consisting of sub-populations or segments of the overall population that are
relatively homogeneous within each cell. For example, one cell could be office propertiesin
Florida. It is necessary to sample from each cell, but within each cell the Square Root of n Rule

applies.

4.3 What are theimplications of scientific sampling theory for an ideal resear ch index of
the U.S. commercial property market?

Suppose the total population of U.S commercial properties consists of 1,000,000 properties. Now
suppose these properties can be usefully classified into, say, 1,200 relatively homogeneous
market segments or cells (e.g., 50 MSAs X 6 property types X 4 size or sub-type categories =
50*6*4 = 1200). The Square Root of n Rule could be invoked to establish that a sufficient
sample size within each cell is, say, n=50. Then the research index need only include 1200*50 =
60,000 properties, only 6% of the underlying population. Such an index can be designed to be far
more useful than an index with, say, 200,000 properties that were drawn haphazardly from the
population, with over-representation from some cells and no representation at all from others.
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Aswe move up the strata (to higher aggregates of the sub-indices), to include for example all
propertiesin agiven MSA, the relevant sample size increases, leading to greater statistical
power. (In our previous example the typical MSA would include 6* 4* 50 = 1200 properties,
which would give y1200/50 = 5 times the statistical power of each 50-property cell.) In order to
aggregate properly, however, we need to know the relative sizes of each cell as a proportion of
the total population. Thus, scientific sample stratification requires not only a determination of the
minimum sample size in each cell, but the relative magnitude of the population within each cell.
For example, we would like to know the relative market value of each MSA, each property type
within each MSA, and each sub-type or size category within each type. In generdl, itis
considered acceptable to estimate the relative cell sizes without recourse to an entire population
census. Nevertheless, some method of surveying or otherwise estimating the relative cell
magnitudes would need to be applied.

4.4 How big a property sample would be necessary for a passive market index of U.S.
commercial property investment performance?

The answer to this question depends on a number of considerations. At ageneral level, the most
important of these considerationsinclude:
1. What types of research questions will the index be optimized to address?
2. How much random dispersion isin the underlying population regarding the variables that
are important for addressing the target research questions?
3. How much standard error (e.g., in terms of a 95% confidence interval around the best
estimate) is acceptable in the index reports?

In the case of an index whose primary purpose isto report estimates of the periodic returns or
percentage price-changesin acommercial property market, there is some evidence that cell
sample sizes of afew dozen repeat-observations per index period are sufficient to produce useful
return indices, based on the repeated-measures regression (RMR) methodol ogy combined with
noise-filtering techniques such as the Bayesian use of ridge regression. (See the article by
Gatzlaff & Geltner in the Spring 1998 issue of Real Estate Finance, and the article by Geltner &
Goetzmann in the July 2000 issue of The Journal of Real Estate Finance & Economics.)

4.5 Can you give a simplified numerical example of how the necessary cell samplesizeis
determined for areturn index useful for research purposes?

Suppose property income flow is observed each period without error. Suppose each property is
valued independently at the end of each period of time. Suppose each individual property
valuation observation (whether this be based on an appraised value or atransaction price) has a
standard error of 5% of the property value. (That is, 5% of the property valueis the standard
deviation of the cross-sectional dispersion in the observable price distribution around the
theoretical true market value of the property, as of any point in time when the property is valued
or avalue observation is made.) Suppose further that we want the raw index (without any
Bayesian noise filtration) to have a standard error in each periodic index return report equal to
one-half the true periodic return volatility. Finally, assume the true periodic volatility is 2%. This
means that we want each individual periodic return report in the index to have a standard error of
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1% (100 basis-points). Assuming normally distributed errors, each periodic return reported by
the index would therefore have about a two-thirds chance of being within 100 basis-points of the
true return that period.

With independent valuations, the index value level standard error is 5% divided by the square
root of n. With longitudinally independent errors (errors independent across time), the index
return standard error is the square root of twice the square of the index value level standard error.
(Index returns are essentially like the arithmetic differences in the consecutive value levels. This

is precisely true working in log-levels.) Thus, the index return standard error is 4 2(5%/ Jﬁ)z :
Setting this equal to 1% and solving for n, we find:
_ (5%)*
C (1%)2/2
That is, the index requires a cell sample size of 50 properties (valued independently each period).
This result holds no matter how many properties are in the underlying popul ation within the cell.

(This assumes the cell population islarge. If the cell population is very small, then we might get
the necessary 1% standard error with a smaller sample size.)

= 2(5%) = 2(25) = 50.

4.6 Issampling theory also relevant for evaluation benchmark indices, in addition to
resear ch indices?

In principle, yes. However, as noted in Section 2.2 of Chapter 2, evaluation benchmark indices
are based on the peer universe concept, and for the reasons noted in Section 2.3 of that chapter it
istraditionally considered desirable to base an index that is used to evaluate agents on as close to
apopulation census as possible, rather than on a statistical sample (see especialy Question
2.3.6).

Geltner-Ling Technical Report Page 51



Chapter 5:
Basic Asset Valuation and Statistical Considerations for Real Estate | ndices

5.1 What isthe conceptual difference between transaction price, market value, and
appraised value?

Transaction prices and appraised valuations are empirically observable values. They occur (or
exist) only when and if a property transacts or is appraised.

Market values are theoretical or conceptual constructs. They always exist for every property,
though any given property’s (or aportfolio of properties’) market value generally changes
continuously through time. Market values change continuously because news arrives continually
relevant to asset values (e.g., news about the economy and the capital markets affects the values
of all capital assetsin various ways, as well as news specifically about any given asset).

The market value of a property as of agiven point in timeis frequently defined in real estate
markets as the “most likely” (or the expected) transaction price of the property as of that point in
time. It is therefore the mean of the ex ante transaction price probability distribution as of the
stated time. It is thus the opportunity cost of holding onto the property rather than selling it.

Market value defined in this way also closely approximates the actual transaction price at which
we would expect to empirically observe transactions in a highly liquid, dense market where
homogeneous assets are bought and sold very frequently by numerous buyers and sellers, such as
the trading of equity sharesin the stock market. Market values represent “market clearing prices’
at which the number of buyers equals the number of sellers for homogeneous assets.

In private real estate (much more so than in the public securities business) asset market values
are not empirically observable, unlike transaction prices or appraised values. Thisis because in
private real estate whole assets are traded, and (like whole assets anywhere as distinct from
shares) these assets are each unique, and traded infrequently. This does not imply that market
values do not exist. Market value is awell-defined and useful construct for practical decision-
making. As noted, market value equals opportunity cost, what the property owner is giving up by
not selling the property, and what a potential buyer can expect to have to pay to obtain it.

5.2 What is meant by transaction price dispersion?

By definition, observable transaction prices are individual draws from underlying probability
distributions that are centered around the unobservable true market values of the properties being
transacted. Transaction prices a any given point in time therefore exhibit cross-sectional
dispersion around the underlying (unobservable) true market values as of that point intime. In
other words, any given transaction priceislikely to differ from the (unobservable true) market
value of the property being transacted. This difference between the observable transaction price
and the unobservable true value is often referred to as “transaction price noise”, or “transaction
priceerror” (but note that this does not imply that anyone has done anything wrong). Cross-
sectional dispersion occurs because no one can observe the true market value of the property
being traded, so neither side in the negotiation knows exactly at what price the property “should”
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trade. Each side seeks its best deal. In a given transaction, one side or the other will typically end
up getting the better deal (though it will usually be impossible to know which sideit is). One side
may have alittle better information, or be under alittle less pressure to close the deal, or smply
more skillful at negotiation.

5.3 What isthe difference between appraisal error and transaction priceerror?

Similar to transaction prices, appraised valuations are also dispersed cross-sectionally around
true market values as of any given point in time. If you hire any two appraisers to appraise the
same property as of the same point in time, and prevent them from communicating with each
other, they will almost certainly not arrive at exactly the same estimation of market value. At
least one of them must be “wrong”, in the sense that their valuation differs from the true market
value of the subject property, because conceptually there is only one true market value for a
given property as of agiven point in time. (Most likely both appraisers are “wrong” in this
sense.) The difference between a given empirical appraised value and the (unobservable true)
market value as of the same point in timeis called “appraisal error”, even though thereis no
implication that the appraiser has exhibited any incompetence, negligence, or impropriety.

Although appraised values are, like transaction prices, dispersed around the underlying true
values, unlike transaction price dispersion, the appraisal value dispersion is not necessarily
centered on the true value. This implies that appraised values may be biased. That is, the ex ante
mean (or expected) appraised value may not equal the true market value. Such bias may result
from very rationa behavior on the part of the appraiser given the nature of the empirical
information available in the real estate market (or in any case, the bias may result from very
human behavior). A growing body of academic literature is studying, documenting, and
describing the nature of this appraisal bias. One of the mgjor types of bias that ismost likely is
that the appraised value tends to be lagged temporally behind the true contemporaneous market
value. (See, for example, the article by Chinloy, Cho & Megbolugbe in the January 1997 issue
of The Journal of Real Estate Finance & Economics, the article by Diaz & Wolverton in the
Summer 1998 issue of Real Estate Economics, the article by Hamilton & Clayton in the Fall
1999 issue of Real Estate Finance, and the article by Fisher & Geltner Spring 2000 issue of Real
Estate Finance.) Thisisreferred to astemporal lag bias.

5.4 1stheevidencefor temporal lag biasin appraisals uncontroversial and widely accepted?

In our opinion, the case for temporal lag biasin appraisalsis strong, but thisis not a closed
guestion in the academic research literature. Appraisal lag biasis still a hypothesisthat is being
actively investigated, both empirically and clinically. Several studies have been published in the
academic literature finding evidence of the existence of temporal lag biasin appraisas. These
studies cover widely different types of appraisals and different types of empirical or clinical
evidence, and use a variety of different analytical methodologies. In contrast, we know of no
empirical or clinical research that has been published that claims to find to the contrary, that
temporal |ag bias does not exist. Theoretical normative and behavioral models of appraisal have
also been put forth in the academic literature consistent with the temporal lag bias hypothesis
(e.g., the article by Quan & Quigley in the June 1991 issue of The Journal of Real Estate
Finance & Economics). Although the appraisal lag bias hypothesis seems to be widely accepted
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in the academic community, a few academics do challenge it (see notably the article by Lai &
Wang in the Fall 1998 issue of Real Estate Economics).

5.5 Can you give a simple numerical example of why or how appraisal temporal lag bias
occurs?

There may be more than one source or type of appraisal temporal lag bias. The following
illustrates one major hypothesis. Suppose you hire an appraiser who faces the following choice.
He can give you a value estimate based on “Method A” which will be unbiased (meaning that the
most likely and expected value of the appraisal equals the true market value), but this value
estimate has only a 50% chance of being within 10% of the true market value. Alternatively, the
appraiser can give you avalue estimate based on “Method B” which will have alittle bias. In
particular, the expected value of the Method B appraisal equals the true market value from six
months ago, or the value halfway between the current true market value and the true market
value ayear ago. For example, if true market values were 2% lower a year ago, then the Method
B appraisal has a 1% bias on the low side. However, Method B has less purely random error.
There is a 75% chance that the Method B appraisal will be within, say, 5% of the current true
market value of your property. Furthermore, Method B will provide you with more solid
historical evidence explicitly documenting the estimated value (e.g., more “comps’). The
appraiser says he will charge you the same price for either method, and the choice is yours.
Which method would you prefer?

The most typical answer is Method B, because it will probably give you a more useful estimate
of value, provided you are concerned about documenting the value of the single individual
property that is the subject of the appraisal. Y ou are willing to accept alittle bit of temporal lag
biasin order to get a more precise and well-documented estimate of value. Of course, if you
own the property and are in the process of negotiating a sale price, you would probably hesitate
to sell for aprice equal to the appraisal estimate because you would probably be aware that
market values have been increasing over the past year (in this example). Furthermore, if you are
not concerned about the value of that single, subject property, but rather you care only about the
overall aggregate value of alarge portfolio of properties, and if you are particularly concerned to
obtain an up-to-date estimated value of the portfolio, then you should prefer the appraiser’s offer
of Method A for theindividual property in question. After all, the purely random error in Method
A will diversify out of your overall aggregate portfolio valuation, thanks to the Square Root of n
Rule. Nevertheless, the standard practices and procedures of the appraisal profession inthe U.S,,
and the typical method of employing and using appraisers in the institutional real estate
investment industry in the U.S., probably results in appraisal methods more similar to B than A.
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5.6 Why doestheretend to be a trade-off between random error and temporal lag biasin
property valuation estimation?

Because in order to reduce purely random error the appraiser needs to increase the sample size of
transaction price observations he considersin estimating value. (This trade-off is depicted in the

figure, and it is yet another example of the

The Pundemental TraadeOff Bctween Random Eror & Square Root of n Rule.) In order to

increase his sample size of transaction
price observations the appraiser hasto
reach farther back in time to find sales of
comparable properties. Thisintroduces
bias whenever market values have been
changing over time (which is usually),
because the appraiser can only imperfectly
observe and adjust for such longitudinal
market changes, and both theoretical and
practical considerations generally dictate
that the appraiser (differently from the
market participant) make a conservative
adjustment for market value changes. Thus, although appraised values may have less purely
random error than transaction prices (narrower cross-sectional dispersions), they exhibit
temporal lag bias.

Reduced temporal lag

Reduced random noise

5.7 What aretheimplications of these different types of errors (appraisal error vs
transaction priceerror) for indices based on different types of valuations and used for
different purposes (resear ch vs evaluation benchmarking)?

In an index or portfolio, where many individual property valuations are summed together, purely
random error tends to diversify away (viathe operation of the Square Root of n Rule), resulting
in less noisy valuations at the index or portfolio level than at the individual property level. (This
is one reason why the NCREIF Index appears so smooth across time.) However, appraisal biasis
systematic, operating similarly on all individual property appraisals as of agiven point in time.
Therefore, temporal 1ag bias does not dissipate in the aggregation of individual appraisalsinto a
portfolio or index valuation. As aresult, transaction based indices often exhibit less temporal lag
bias than appraisal-based indices, though this depends on exactly how the transaction price index
is constructed (see Question 6.4.5 in Chapter 6).

In contrast, appraisal-based indices tend to exhibit less “noise” (or purely random error) than
transaction price based indices. In part this may be because appraised values exhibit less cross-
sectional dispersion than transaction prices at the property level. In addition, appraisal-based
indices may sometimes benefit from the fact that appraisals are normally much more frequent
than transactions within a given set of institutionally-owned properties. This causes appraisal-
based valuation data to be much more plentiful than transaction price data, resulting in alarger
effective sample size of valuation observations for indices representing a given peer group of
institutional owners.
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Methods can be devised to either adjust appraisal-based indices to correct for temporal lag or to
adjust transaction-based indices to filter out random noise. (See for example the article by Fisher
& Geltner in the Spring 2000 issue of Real Estate Finance.) Such adjustments often make sense
because the optimal trade-off between bias and purely random error may be different at the
aggregate (index) versus
disaggregate (individual property)
Fundamental appraisal methodology and economic considerationsin real estateindex levels of valuation (See exhibi t)’ as

construction: Theinteraction of statistics and economics...

Tpi=Error accuracy trade-off frontier at disaggregate We” as for dlfferent typ% Of

individual property level. - - .

T agg=Error accuracy trade-off frontier at aggregate index I ndl CeS I n partl Cu' arl random error
level. (T agq > Tpis due to “ Square Root of n Rule”.) |S rd atlvely more pr0b| erT]al Cal |n
evaluation benchmark indices than
7= v o Benen dlsgreste spprass in research indices (see 2.3.7). In

B = Suboptimal noise/lag balance in aggregate index

s contrast, temporal lag bias is often
(typically involves use of “mass appraisa” methods). agreater pr0b|ern than random
noise in research indices, at least
for addressing certain types of
research questions (see Questions
1.1.8,1.3.7,and 1.5.2 in Chapter
> Rekoad rndom oise 1). Studiesrelating to rea estate
return time-series second moments
(volatility, systematic risk,
correlations, beta), and studies relating to current market movements, lead/lag relationships, and
forecasting of asset market returns, are especialy sensitive to temporal lag bias, but often are less
affected by random noise. Thus, optimal index design istypically different for research indices
as contrasted to evaluation benchmark indices.

Up.Uy,U, = Usefulness indifference curves; decision
utility of information increases moving “northeast”:

» Reduced temporal lag

5.8 Can you give a numerical example of the difference between transaction price, market
value, and appraised value, showing the nature of purely random cross-sectional valuation
“error”?

Assume properties A, B, and C are very similar physically, similarly located, and have very
similar tenants and lease profiles. They have the same true market value. Assume also that each
has a true market value of $10,000,000.

Now suppose al three properties happen to sell as of the same date. Isit likely that each will sell
for exactly the same price? No. Is it necessarily true that any one (or more) of these three sales
transactions will occur at exactly the $10,000,000 true market value? No. Isit very likely even
that the arithmetic average of the three sales prices will exactly equal the true market value of
$10,000,000? No. For example, Property A might sell for $9,900,000, Property B for
$10,500,000, and Property C for $9,750,000 (or whatever). (Note that the average of these three
pricesis $10,050,000.)

Suppose that, just prior to these three transactions, three appraisers were hired to independently
appraise each of these three properties. Isit likely that all three will appraise each property at
exactly the same value? No. Isit necessarily true that any one (or more) of these three appraised
values will exactly equal the $10,000,000 true market value? No. Isit very likely that the
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arithmetic average of the three sales prices will exactly equal the true market value of
$10,000,000? No. For example, Property A might be appraised at $9,800,000, Property B at
$10,100,000, and Property C at $10,050,000. (Note that the average of the above three appraisals
is$9,983,333.)

In this example, is the true market value of $10,000,000 (for each of the three properties)
empirically observable by any appraiser or any market participant? No.

5.9 What istherelative importance of temporal lag biasvsrandom error in an asset class
resear ch index and in an evaluation benchmark index?

The key determinant of the relative importance of different types of valuation errorsin an index
isthe purpose for which the index is being used, and the resultant types of statistics that need to
be accurately measured. Temporal lag biasis most problematic in trying to answer certain
guestions that tend often to be important for a research index to be able to address, but which are
typically not important for an evaluation benchmark index. Temporal lag bias can greatly affect
the analysis of questions related to, for example: current market directions (e.g., Did the market
turn around last quarter?); the relative magnitude of market value change since a turning point;
the nature of lead/lag relationships; correlations; forecastability (including questions of asset
market informational efficiency); and possibly the quantification of asset class risk measures
such as beta or volatility. Therefore, appraisal lag bias or smoothing has to be recognized in the
usage of areal estate research index. In contrast, as noted in the answer to Q
appraisal lagging tends to be less important in the evaluation benchmarking process, and in the
construction and use of evaluation benchmark indices.

5.10 Arethere other sources of randomnessin real estate indices besides measur ement
errors?

Measurement errors caused by appraisal value dispersion or transaction price dispersion (or both)
are an important source of randomnessin real estate investment performance indices. But they
are not the only sources of randomness. Including measurement error, there are three sources of
randomnessin realized investment performance results:

1) Cross-sectional randomness in the true performance of individual properties;

2) Longitudinal randomness in the true aggregate asset market performance over time; and

3) Measurement error in both individual property and market aggregate performance.

Of these three, the first two are present in indices of public securities returns, while the third
source, measurement error, isamajor problem only in real estate indices.

5.11 Why israndomness of any sour ce an important consideration particularly in
evaluation benchmarking?

Each of the sources of randomness noted in the preceding question can cause realized (ex post)
investment results to differ from valid expectations (ex ante). This makesit difficult in practice
to use ex post return data to rigorously identify superior agents. Even if agents' true relative
abilities were constant over time, three to five years of performance data are rarely enough to

Geltner-Ling Technical Report Page 57



overcome the three sources of randomness noted in Question 5.10. The result isthat, from a
rigorous statistical perspective, it isvery difficult to distinguish superior performance due to skill
from superior performance due to luck. Yet it is only the former type of superior performance
that islikely to repeat consistently over along period of time. Therefore, as noted in Question
2.1.4, quantitative benchmarking should be used carefully and in conjunction with other
information in making judgments about agents’ abilities. This point isimportant enough that at
least one major national industry association, the Property Council of Australia (PCA), officialy
issues the following “health warning” in their Investment Performance Measurement&
Presentation Standards that govern their benchmarking service:

“Past investment performance is not an adequate test of comparative

performance, nor a reliable indicator of the expected absolute level of returnsin

the future.”

5.12 Can you elaborate on the nature of the three sources of randomnessin ex post return
measur ement in real estate?

Cross-sectional randomness reflects the idiosyncratic or specific risk unique to any given
property. No two properties will provide the same ex post investment performance, even if they
arevery similar physically and in similar types of locations. At least part of the idiosyncratic
differencesin ex post performances across propertiesis random in the sense that it could not be
reasonably predicted in advance and may be due effectively to investment “luck” (either good or
bad).

Longitudinal randomness reflects the volatility in ex post returns even for well-diversified
aggregate market segments or styles. Not all of this volatility is reasonably predictable in
advance, nor could any such volatility be avoided by a “style-pure” or segment-constrained
investment manager.

Measurement error reflects the difficulty of defining and accurately measuring the true asset
market value-based total return performance for a given real estate portfolio or market segment,
and even more so for any given individual property. Such measurement difficulties are
particularly acute in the private real estate investment field because unique, whole assets are
traded infrequently and privately in relatively illiquid markets, making the observation of market
values an inexact science that can only be treated rigorously as an exercise in statistical
inference.
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Chapter 6:
Property Revaluation Frequency, | ndex Return Reporting Frequency,
and the I deal Index Construction Methodology

Section 6.1:
Overview and Basic Definitions

6.1.1 What determinesthe statistical qualities of areal estatereturn index?

The dynamic statistical quality of areturn index refersto the type of periodic return time-series
statistics that can be computed from the index, as well as the quality of those statistics. For
example, how frequently can return statistics be cal culated? Does the index tend to be very
“noisy”? To what degree do its periodic returns tend to exhibit temporal lag bias? The four maor
attributes (or dimensions) of the index which interact together to determine its dynamic statistical
quality include:

1. Return reporting frequency;

2. Frequency of revaluation observations per property;

3. Number of properties used in index construction;

4. Methodology used to construct the index from the underlying disaggregate val uation

observations.

6.1.2 What is meant by index return reporting frequency?

The index return reporting frequency refers to the frequency with which the index reports
investment returns (or price-changes); for example, annually, quarterly, or monthly. Higher
frequency implies shorter individual return periods.

6.1.3 What is meant by property revaluation frequency?

In an appraisal-based index, revaluation frequency refers to how often the properties composing
the index are reappraised. In practice, “reappraisal” has multiple definitions, ranging from
superficial “desk-top” appraisal “updates’ to full independent appraisals. For the purpose of
determining or understanding the important dynamic characteristics of an index, superficia
reappraisals do not have much effect. Asaresult, in this chapter we generally use the term
revaluation or reappraisal frequency to refer to “serious’ reappraisals, which generally means
more than just a cursory update of value. (See Question 6.2.3 below.)

In a transaction-based index, property revaluation frequency might refer to the average number
of transaction price observations per index reporting period, a good measure of the effective
average sample size for drawing statistical inferences about periodic returns. In the case of a
repeated-measures regression (RMR) based index, the valuation observations would be repeat-
valuation observations.
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6.1.4 What is meant by number of propertiesin theindex?

In an appraisal-based peer universe index, the number of properties simply refers to the number
of properties whose values are regularly reported by the data-contributing members of the index.

In a transaction price based index the number of properties might refer to the total pooled
number of transaction price observations in the index estimation database, including al the
transacting properties across all the history of the index. In the case of arepeated-measures
regression (RMR) based index, the number of propertiesin the index might refer to the cross-
sectional number of different properties (each of which transacts at least twice, providing at |east
one repeat-transaction value observation).

6.1.5 What is meant by index construction methodology?

Index construction methodology refers to the procedure by which individual disaggregate
valuation observations are aggregated to compute the reported index return each period. In the
case of an appraisal-based index, this may be as simple as the summing of al the constituent
properties current reported values and comparing that with the sum of the same properties
valuations the preceding period. However, modern statistics provides more sophisticated
procedures for producing transaction price based indices and for dealing with problems such as
stale appraisal reportsin appraisal-based indices.

6.1.6 In general, how do these attributes affect the dynamic statistical quality of theindex?

For a given index reporting frequency,
The Genera Trado Of Btoen nder Satsical Qualty Por Poricd and he statistical quality improves per index
reporting period the greater the frequency of
property revaluation, the greater the number
of properties used, and the more statistically
efficient and effective the index construction
methodology employed. On the other hand,
holding these other characteristics constant,
the greater the index return reporting
frequency, the lower the dynamic statistical
quality per reporting period, but the more
Ieresss Reten Reporing Frequency frequently the return statistics can be
calculated. Thus, broadly speaking, thereis
agenera trade-off between statistical
quality per period and the frequency of index reporting, holding constant the overall quantity and
quality of raw valuation data and index construction methodology. This trade-off is depicted in
thefigure.

Increase Statistical Quality Per Period
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6.1.7 How does the index frequency and historical span relateto the statistical power of the
index?

We always come back to the “ Square Root of n Rule”. The power of statistical analysisis
roughly proportional to the square root of the number of independent observations in the
database. Much (but not all) investment-oriented research focuses on time-series analyses (that
is, analysis across time, rather than across properties within a single period of time). For such
time-series analyses, the number of observations equals the number of periods of time covered
by the index. For example, a 20-year quarterly index has 80 return observations, while a 10-year
annual index has 10. However, it isimportant to note that real estate asset markets tend to have
inertia because they lack informational efficiency compared to public securities markets. Thisis
usually so even apart from, or in addition to, any temporal lag biasin appraisals, as described in
Questions 5.3-5.7 in Chapter 5. Asaresult, individual periodic return observations are not
statistically independent. Rather, they are positively correlated with the preceding and
subsequent returns. This positive correlation (lack of statistical independence) is greater the
shorter is the frequency of the periodic returnsin the index. Correlation may be increased or
decreased depending on the nature of the valuation process and the index construction
methodology, as described below (see especialy Questions 6.3.7, 6.3.9, and 6.4.5 below). Thus,
a 20-year quarterly index does not provide 4 times the number of independent observations, and
therefore does not provide 2 (that is, /4 ) times the statistical power of a 20-year annual index.

6.1.8 How do theindex statistical quality determinantsinteract in an appraisal-based
index?

In principle, al four of the attributes listed in Question 6.1.1 can be varied independently in an
appraisal-based index. That is, the index producer can separately determine the index return
reporting frequency, the constituent property revaluation frequency, the number of propertiesin
the index, and the methodology used to construct the aggregate index from the underlying
individual property valuation observations. In practice, of course, budget and institutional
constraints restrict the range of choicein all four dimensions. In an appraisal-based index, either
the index producer or the data-contributors directly or indirectly bear the cost of property-level
appraisals. Asaresult, greater frequency of revaluation observation per property (greater
appraisal frequency) increases index production costs per property included in the index.

6.1.9 How do the statistical quality determinantsinteract in a puretransaction-based
index?

The frequency of revaluation observations per property is generally beyond the control of the
index producer in adirect transaction price based index. Thisis because properties are sold at the
discretion of their owners, not for the sake of providing input datafor anindex. Asaresult, ina
transaction-based index only three of the four quality-determining attributes can be manipul ated:
return reporting frequency, number of properties (sample size), and index construction
methodology. On the other hand, there are no appraisal costs associated with a pure transaction
price based index.
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6.1.10 Isthis chapter about appraisal-based indices only?

The primary focus of the present chapter is on appraisal-based indices. However, some of what is
addressed hereis also relevant to transaction-based indices. We shall endeavor to note these
points of relevance.

Section 6.2:
Index Reporting Frequency and Property Revaluation Frequency: The Basicsfor
Appraisal-based Indices

6.2.1 Must theindex return reporting frequency equal the property revaluation frequency
of the constituent propertiesin the appraisal-based index?

Not necessarily. In some conditions an index can report returns more frequently than its
constituent properties’ revaluation cycles. For example, an index could report quarterly returns
when its properties are being revaluated annually. However, there are some important trade-offs
and methodological issues that should be considered in addressing this question.

6.2.2 What arethemajor trade-offsand considerationsregarding therelationship between
index return reporting frequency and property-level reappraisal frequency?

Suppose you have a population of properties each of which is reappraised once per year. If all
properties are reappraised as of the same time every year (e.g., as of December 31), you can
produce an annual frequency index that will report compl etely up-to-date annual returns each
year based on your entire population of property revaluations. That is, there will be no lagging or
smoothing in the index relative to contemporaneous appraised values. (However, the possibility
that the appraised values themselves are
Thelndex Qualty Trads Off Holcing Constant he Property-Level lagged behind purely contemporaneous
e transaction price-based evidence is another
guestion, not addressed here. See Questions
5.3-5.7 in Chapter 5.) With this annual-
common-date procedure you won't be able
to produce an index with any greater
frequency than annual, because you will
have no valuation observations as of
intermediate times within the year. Suppose,
on the other hand, that the appraisals are still
T cree Rotum Reporing Fresuency once-per-year at theindividual property
level, but staggered throughout the year in
the population of properties. For example,
some properties are on a January reappraisal cycle, some are on a February reappraisal cycle, and
so forth. Then you can produce a quarterly or even monthly frequency index. However, if you
insist on constructing such an index as a simple aggregate of all the properties’ reported values
each quarter (or month), then the index will suffer from atemporal lag bias due to alarge

Increase Currentness & Temporal Precision
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proportion of effectively “stale” valuation reports in the index each quarter (or month).
Properties last fully reappraised in January will still be entering the index the following
December at values equal to, or not much different from, their previous January valuation. This
stale appraisal effect resultsin temporal lag biasin the index even if theindividual appraisals
have no lag bias when they are conducted on each property. The lag biasin theindex is greater,
measured in average number of reporting periods of lag, the greater the reporting frequency. For
example, with annual property-level reappraisals, the average lag in an annual index would be
one-half period, 2 periods in aquarterly index, and 6 periods in a monthly index. The nature of
this trade-off is depicted in the exhibit.

6.2.3 But why can’t the property-level data-contributorsupdate their property valuation
reports between major annual reappraisals?

They can, and may, make some effort to do so. But there are two fundamental problemsin any
such effort:

» Thefirst isthe expense of conducting an update that is temporally independent. In order
for an appraisal update to be “temporally independent”, it must not rely at all on the
previous value report (or on any prior value report) for the subject property. Thisis not
merely an “independent” value report in the legalistic sense that an external fee appraiser
signs off on the update. Temporal independence for the purpose of avoiding astale
appraisal effect in areal estate index requires that the person estimating the updated value
be entirely unaware of what any previous value report was for the subject property.
Superficial updating of the value reports (so-called “ desktop appraisals’) between the
annual full (or “clean-date”’) reappraisals will be inadequate, because they will inevitably
rely heavily on prior valuation reports for the subject property. (See Questions 5.3-5.7 in
Chapter 5.)

* The second problem is that there is often too little purely contemporaneous information,
within the current quarter or month, for the appraiser to get a sufficiently precise
indication of a given individual subject property’ s value. Unless the property is of avery
common or homogeneous type that trades very frequently, there may be little or no
transaction price evidence available purely from the current period. Thisis abigger
problem the shorter is the current period (e.g., abigger problem for monthly reappraisal
than for quarterly, and a bigger problem for quarterly reappraisal than for annual). This
makes it difficult for the appraiser to avoid the use of stale information.

6.2.4 How expensiveisit to conduct temporally independent property-level appraisals more
frequently than once per year?

A “full” (or “clean-date”) appraisal at the individual property level (i.e., when conducted
separately for each property) typically costs about 2/10000 of the value of the property for
“institutional size” propertiesin the U.S., or about two basis-points. For example, the appraisal
fee for atypical $30 million property might be about $5,000, with perhaps another $1,000
administrative and clerical costs associated with the appraisal born directly by the property
owner in addition to the appraiser’ s fee. To place this cost in an appropriate relative scal e of
magnitude, consider that investment manager feesin the private real estate industry (which are of
course expenses to their client investors) run typically in the range of 65-100 basis-points per
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year. With full appraisals conducted on each property once per year, appraisal costs are about 3%
of total management expenses (e.g., 2 basis-points for annual appraisals as afraction of 75 basis-
points total management costs including the manager’ s profit). If full appraisals were conducted
every quarter on every property, the annual appraisal costs would be multiplied by four, to eight
basis-points, or over 10% of the total investment management costs.

It should be noted that the additional appraisal costs would not necessarily be born entirely by
the investment manager (agent), or entirely by the investor (principal). The point is that these are
real costs (a*“deadweight burden” in economic jargon) that will have to come out of some
combination of either the manager’s profits or the investor’s return, the latter to the extent
managers are able to pass the extra cost on to their clients. Comparing incremental appraisa
costs to the magnitude of investment management expense is simply a good way of
conceptualizing the scale of these costs, relative to other recurring fund-level (or portfolio-level)
administrative costs of property investment.

6.2.5Why can’t the problem of stale appraisals be solved by just requiring all index data-
contributorsto fully reappraise all their propertiesevery period?

This might be referred to as the “brute force” technique. The answers to the two preceding
guestions directly relate to this question. Another way of quantifying the potential costsinvolved
isto note that if full independent appraisals were done quarterly at the micro-level on all
individual propertiesin the NCREIF Index, NCREIF data-contributing members (and/or their
clients) would incur approximately $50 million per year additional appraisal expense, some four-
times the existing annual appraisal costs within this peer group. In practice, the brute-force
technique seemsto work fairly well at the annual frequency, for example, in Britain with the IPD
Annual Index. But there is evidence that the brute force technique has trouble working at
quarterly or greater frequencies. For example, the IPD Monthly Index in Great Britain shows
signs of temporal lag bias of the type we would expect from a stale appraisal effect. (The IPD
Monthly Index shows some evidence of l1agging behind the Annual Index.)

As noted in the preceding questions, there are two major reasons why the brute-force technique
has trouble working at quarterly or monthly frequencies. expense, and lack of sufficient current
real estate market information. Mass appraisal techniques (see Section 6.3 below) are probably
required to break through this barrier. However, mass appraisal requires the index constructor to
get rather directly involved in the valuation process, at |east at the aggregate level or ina
coordinating role, rather than relying purely on the data-contributors to independently supply
individual property-level valuation information each period. Such active involvement by the
index constructing entity may be viewed by some data-contributors as acceptable in the context
of aresearch index (as described in Chapter 1) but not in the context of an evaluation benchmark
index (as described in Chapter 2). Nevertheless, if there is sufficient desire for a quarterly-
frequency evaluation benchmark index that does not require much additional property-level
appraisal expense and yet does not suffer from a stale-appraisal temporal lag bias, then the
industry may have to consider such an evolution of the benchmark index construction
procedures.
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Section 6.3:
Modern Index Statistical Toolsand Basic Appraisal Technology & Economics

6.3.1 What isthe natur e of scale economiesin appraisalsfor index construction?

Economies of scalein appraisa derive from sharing of common information across multiple
appraisal reports or multiple properties. When such information sharing occurs acrosstime (asin
guarterly or monthly “updates’ of prior annual appraisals), such scale economies may be referred
to as longitudinal scale economies. When the information is shared across properties cross-
sectionally (as of the same point in time), the term “mass appraisal” may be employed.

6.3.2 Arethere scale economiesin increasing property-level appraisal frequency, and what
aretheimplicationsfor research indices vs evaluation benchmark indices?

Scale economies arising from increased appraisal frequency result from appraising the same
property more frequently across time. The only way appraisals of individual properties can
obtain such longitudinal economies of scaleis by relying on prior appraisal information. This
would cause such appraisals to be temporally dependent (as defined in Question 6.2.3). Thus, the
only way to achieve scale economies from more frequent property-level appraisalsisto accept an
increase in the temporal lag bias in the average appraisal (see also Question 5.5 in Chapter 5).
Such bias does not diversify away at the aggregate level and so would bias the index returns,
causing them to lag the true market (see Question 5.7). Thisis a serious concern for research
indices (see Questions 1.3.6 and 5.7). However, as noted in Chapter 2, temporal lag biasis|ess
of a concern in evaluation benchmark indices (see Question 2.3.7). This makes more frequent
property-level valuations less of a problem in evaluation benchmark indices than in research
indices. Thus optimal index construction methodology differsin this regard between research
indices and evaluation benchmark indices.

6.3.3 Arethereno economies of scale in appraisal that can be useful in research index
construction? What about “ mass appraisal” ?

Y esthere are. Cross-sectional economies of scale, derived from the simultaneous appraisal of
numerous properties, can provide appraisal cost economiesin an index without necessarily
causing the temporal lag bias that is particularly problematical for research indices. The term
used for appraisal methods that seek to take advantage of economies of scale in the simultaneous
appraisal of numerous propertiesis called “mass appraisal”.

6.3.4 Ismass appraisal used in practice?

Yes, “mass appraisal” (the “batch” appraising of alarge number of individual properties all at
once) iswidely used in the residential appraisal industry, particularly by institutions that must
appraise large numbers of properties on aregular basis. For example, mass appraisal iswidely
used by property tax assessment authorities. To date, mass appraisal has not been widely applied
to commercial real estate in the U.S. However, there have been some academic and industry
research studies that have applied mass appraisal techniquesto commercia propertiesin the U.S.
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6.3.5 How does mass appraisal work?

Formal mass appraisal techniques are based on statistical regression analysis, and the most
widely used mass appraisal techniques rely heavily on such formal analysis. A statistical “value
model” is created, based on analyzing hundreds of transaction prices. In the typical property-tax
assessment application, the property owners have the right to appeal the valuation assigned to
their property by the statistical regression model. The overall result is an informa combination
of formal statistical methods and case-by-case corrections by human intervention.

6.3.6 Does mass appraisal require formal statistical procedures such asregression analysis?

In principle, mass appraisal need not necessarily use regression analysis or any formal statistical
procedure. Whenever the same underlying information base is used to simultaneously estimate
the values of large numbers of individual propertiesin a coordinated manner, atype of mass
appraisal isoccurring. Arguably, the IPD makes, or has made, some use of mass appraisal
techniquesin making sure that al constituent property value reports are updated in a consistent
manner as of the end of each year in the annual IPD-UK Index. Indeed, when the vast majority of
the properties owned by a given peer group are being reappraised as of the sametimein
coordination with the data submission requirements of the peer group’ s evaluation benchmarking
entity, atype of informal, de facto mass appraisal would tend to happen rather naturally. From
this perspective, the IPD’s Annual UK Index may represent the largest commercia property
mass appraisal operation in the world.

6.3.7 Isit possible to produce an index whose return reporting frequency isgreater than its
constituent properties reappraisal frequencies without suffering from the lagging caused
by the stale appraisal effect?

Yes. The key isto exclude the stale valuations from the index return cal cul ation methodol ogy.
Most generally and fundamentally, this requires that the index construction methodol ogy employ
some sort of sampling, and thisis most effectively doneif the index employs some sort of mass
appraisal procedure. In effect, sampling is used to infer the values of all the propertiesin the
index using current period information from only some properties in the index.The type of mass
appraisal procedure has to be specified carefully to avoid inducing atemporal lag biasin the
index. This can be done, in principle, using several possible methods. The most widely-used
approach in academic research, and in industry practice in the housing sector, is the repeated-
measures regression (RMR). This technique works without dropping out any properties or
serious reappraisals from the index return calculations. In some respects, such techniques can
alow theindex to “have its cake and eat it too”. For example, you could have al properties on
annual (or even less frequent) reappraisal cycles yet the index could be reported on a quarterly
basis and not suffer from a stale appraisal effect, aslong as each quarter contains a sufficient
number of serious reappraisals. (Typically afew dozen repeat-val uation observations per index
reporting period is sufficient.)
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6.3.8 How doesthe RMR work, and isit useful for transaction based indices?

The RMR may be applied to transaction-based indices as well as to appraisal-based indices, or
even to a combination of the two. The repeated-measures regression can be viewed in the present
context as a mass appraisal technique that uses repeat-observations of individual asset values (the
“full” annual appraisalsin an appraisal-based index, or actual transaction prices in a transaction-
based index) to infer the change in the entire population value (the capital return or price-change)
in each index reporting period. Essentially, the RMR can be viewed as a method of sampling.
However, the RMR is more sophisticated than simply using a sample of properties that might
happen to have been fully reappraised or transacted at both the beginning and end of agiven
period (consecutive reappraisals or transactions). The RMR does not require that any properties
be reappraised or transact in consecutive periods. It is able to use the information contained in
non-consecutive value observations to infer what happened to the population as a whole within
each period. Under some traditional statistical assumptions, it can be shown that the RMR isthe
most powerful method for making such inferences.

6.3.9 Arethereany particular considerationsin the use of the RMR procedurein pure
transaction price based indices?

As properties typically only transact on average every 5 years or so, relatively long periods of
historical data must be accumulated before there is enough data to estimate a purely transaction-
based RMR index. Also, the relative scarcity of transaction data compared to appraisal datafor a
given set of properties (at least if they are owned by institutions that regularly mark-to-market),
causes the estimation sample size to be smaller for a transaction-based index than for an
appraisal-based index. These differences give the index a tendency to be more “noisy”, which
must be dealt with using certain technical specification and procedural methods in the index
construction. Nevertheless, RMR-based transaction price indices of commercia property have
been successfully estimated for the states of Florida and California using publicly-available data,
and for the properties sold from the NCREIF Index using NCREIF data.

Section 6.4:
Practical Considerationsfor Index Construction With Modern Statistical Tools

6.4.1 Will the investment industry accept an index that is based on a regression model ?

As noted previously, regression-based mass appraisal techniques similar to the RMR are widely
employed by property tax assessing authorities, and recognized by the courts that administer
such taxes. The RMR iswidely used in academic research in the housing sector, and has been so
for well over adecade. (The procedure wasfirst developed in 1963.) It is also increasingly used
in industry and government research on housing. For almost a decade, FNMA and FHLMC have
published a quarterly RMR-based index of housing values by metropolitan area, and the Wall
Street Journal often reports the Case-Shiller-Weiss (CSW) Housing Index, which isaso aRMR-
based index. The fixed-income securities investment industry uses sample-based indices,
particularly in the construction of passive bond index funds.
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The RMR procedure is objective, open, and replicatable. It isfully described, explicated and
anayzed in the academic and practitioner literature. In summary, it seemsthat use of the RMR
and/or other such regression-based index construction methodol ogies should certainly be
acceptable to the industry for the purpose of constructing commercial real estate research
indices. Use of such techniques in the construction of agent evaluation benchmark indicesis
more problematic, and would probably be less acceptable in the industry, in part for the reasons
described in Chapter 2 regarding the need for evaluation benchmark indices to be based on
populations rather than samples. (See Question 2.3.7.)

6.4.2 Arethereany major technical problemsin regression-based index construction
methodologies?

Y es. The most important problem is the possibility of “noise”, or random estimation error, in the
index returns. Fundamentally, such noise is caused by random cross-sectional dispersionin
individual property valuation observations (whether appraisals or transaction prices, see
Questions 5.1-3, & 5.8 in Chapter 5). Such noise appears in the index as excess volatility and
spurious periodic return “ spikes’. Regression-based index noise is subject to the “ Square Root of
n Rule’ of statistics. The magnitude of the noise declines as a function of the square root of the
number of valuation observations per index reporting period in the index database. However,
keep in mind that periodic returns are “small numbers’. For example, the quarterly appreciation
return in unlevered commercial property investment is typically less than 100 basis-points, or
less than 1% of the property value, and typical quarterly volatility may be only alittle more than
this. Thus, even if the magnitude of appraisal dispersion (e.g., the range or standard deviation of
appraised values around the average appraised value as of agiven point in time) isasmall
percentage of property value, it will be alarge percentage of the periodic return. For example, if
the typical appraisal can be seen as falling within 5% of the true property value, then that
appraisal falsin arange of 500% around the typical quarterly change in the property value
(because the quarterly change in property valueistypicaly only 1% of the magnitude of the
property value). Thus, even arather large sample size (alarge “n” in the Square Root of n Rule)
can potentialy still allow quite a bit of noise in the RMR-based index.

6.4.3 Why don’t traditional appraisal-based indices suffer from the “noise’” problem?

The inherent trade-off between random noise vs temporal lag bias

|njindex construction They do. But the traditional appraisal-based index
Is based on significantly more valuation
observations each period. Thisis because it uses
valuation reports from the entire population of
propertiesin the index each period (whether or
not each property was fully reappraised each
period). In effect, the traditional approach makes
atrade-off. By using the entire population of
properties every period (instead of just asample),
nisincreased and noise in the index is thereby
reduced. But the other side of the trade-off is that
temporal lag biasisintroduced into the index,

Reduced Lag (temporal bias)

Reduced Noise (random error) >
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because most of the property valuation reports used each quarter are not fully up-to-date
reappraisals (the “stale appraisal effect”). This trade-off between noise and temporal lag biasis
illustrated graphically in the figure. The graph in the exhibit shows the general relationship
between the amount of random noise error and the amount of temporal lag bias error in an index,
holding constant both the index return reporting frequency and the number of valuation
observations available in the index database.

6.4.4 Can anything be done about the noise problem in regression-based real estate
resear ch indices?

Yes. There are avariety of statistical procedures designed to “filter out” noisein regression-
based estimates. In the context of areturns time seriesindex, most of these procedures would
tend to interject temporal lagging into the index, which would be undesirable from the
perspective of using the index to indicate fully contemporaneous, up-to-date market and
investment performance information. However, some noise-filtering techniques do not introduce
atemporal lag into the index. In general, these techniques impose some sort of conditions on the
index. Thisisknown as a*“Bayesian” statistical approach. The index constructor uses some prior
knowledge or theory about real estate markets to impose certain conditions that help the index to
have characteristics that seem reasonable for areal estate index. These techniques have been
found to be very effective in filtering out
Index methodological advancement & error trade-offs noi e, W|thout Obfuscating real market
movements, even with sample sizes as small
as afew dozen repeat-valuation observations
per period. In essence, by using the best
available statistical techniques to improve the
construction of real estate indices, we can
“push out” the noise-vs-lag trade-off frontier,
asindicated in the exhibit. Furthermore, the
e Ty Metoa 2 exhibit reveals that different specifications of
the regression procedure and noise filter will
tend to provide different choices on the noise-
lag trade-off frontier. For some research
purposes, noise may be less of a problem than
temporal bias. For other purposes, temporal bias may be more of a concern than random noise.

Reduced Lag (temporal bias)

Old Fashioned Method 1

Reduced Noise (random error) >

6.4.5 Can regression-based resear ch indices suffer from stale appraisals or temporal lag
bias?

Y es. Use of regression-based procedures such as the RMR does not automatically eliminate the
danger of temporal lag or a stale appraisal effect. In general, improvementsin index construction
methodology cannot eliminate the fundamental trade-off between noise and lag, they can only
improve the terms of the trade-off by pushing out the frontier. For example, if the appraisals or
valuation reports used in the RMR have dates spread uniformly throughout each period, then the
resulting index value will reflect the average value level of the propertiesin each period, that is,
averaged across the period, rather than the value as of the end of the period. Thisis atype of
“temporal aggregation” which resultsin some smoothing and lagging in the return index
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(constructed based on the differencesin the index value levels each period). However, it is
possible to construct the RMR so as to minimize or eliminate this problem. For example, the
RMR can be estimated for short periods (such as quarters or months), or the regression can be
specified so as to effectively weight val uation observations between periods (e.g., avaluation as
of the middle of the period is attributed one-half to the current period and one-half to the
previous period). Nevertheless, nothing can make the RMR or any other procedure immune to
the fundamental noise-vs-lag trade-off. Methods to reduce temporal lag tend to bring greater
random noise. This makes use of noise filters such as the Bayesian techniques noted in the
previous question all the more important. In effect, they are technigques to push out the index
accuracy trade-off frontier.

Section 6.5:
Use of Less Formal Techniquesin Index Construction

6.5.1 Arethereother methods besides statistical regression to allow an index to have
greater return reporting frequency than its aver age constituent property revaluation cycle?

Y es. We have aready noted that mass appraisal need not be limited to formal statistical
techniques. For example, suppose the index population of properties consists of a“mixed bag” in
the sense that some properties are fully reappraised every period, others every other period,
others once per year, and still others not even that frequently. (For example, in the NCREIF
Index about 20% of the properties are typically “seriously” reappraised in both the current and
previous quarter.) Each period, you could use the sub-sample of properties that happened to be
fully reappraised at both the beginning and end of that period, as an indicator of what happened
to the entire population that period. Y ou could then apply that implied appreciation percentage to
all the other propertiesin the index, perhaps making adjustments for property market segments.

6.5.2 How does such a simple, common sense sampling approach compar e to more formal
regression-based procedures such asthe RMR?

The simple procedure would be less efficient and less effective than the regression-based
approach. It would, in effect, “waste data”, because it would ignore the information that can be
validly used for inference purposes from other properties that did not happen to have serious
reappraisalsin consecutive periods. The simple sampling approach would also be more subject to
bias than the regression-based approach because the sub-sample of propertiesthat are
consecutively reappraised in a given period might not be typical or representative of the
population as awhole. A professional statistician would probably refer to the simple sampling
approach as the “ Sub-Optimal Sampling Method”.

6.5.3 What about a more common sense approach that triesto use all therelevant
information?

Suppose we have the “mixed-bag” of property reappraisal cycles described in dm
and we use the consecutively-reapprai sed sub-sample to get some indication of current period
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market movements. In addition, we also consider the particular characteristics of the properties
in that sub-sample, and we also examine the appraisals and the property characteristics of other
properties that were fully reappraised in the current period but not in the previous period. Next,
combining all this current value level and current period appreciation information, we turn our
attention onto the remaining properties, those that were not fully reappraised this period. We try
to estimate how they would (or should) have been reappraised, if they had been fully reappraised
this period, based on what we see in the sub-sample that was actually fully reappraised. For
example, some of the superficially-updated or non-reappraised properties might have been fully
reappraised just last period. We could perhaps apply the current period appreciation return
estimated from the sub-sample of consecutively fully reappraised propertiesto try to estimate
what the properties |last reappraised last period would be worth today. A good name for this type
of approach would be “Ad Hoc” or “Informal” Mass Appraisal. The approach described hereis
less “formal” than the previously-described regression-based procedures in the sense that it is
less amenable to formal mathematical specification, and is not derived rigorously based on
statistical theory.

6.5.4 What are the pros and cons of the ad hoc infor mal approach as compared to the
formal regression-based approach?

The major advantages of the regression-based approach relative to the informal approach are the
following:

* Objective & transparent: The regression-based approach is based on procedures that
are well-known and that can be precisely expressed mathematically, making it easily
replicable by anyone with access to the underlying data;

* Optimal & efficient: Becauseit can be precisely expressed mathematically, the
regression approach can be, and has been, analyzed from aformal statistical perspective
by the academic community. From this perspective, the regression-based approach meets
certain standards of “optimality” or “efficiency”, as these are widely accepted in the
statistics profession.

The major advantages of the informal approach relative to the regression approach are the
following:

* Lessmechanistic: Theinformal approach is more flexible than regression, because it
allowsfor ad hoc adjustments and subjective judgments to be made. It allows more
“human intervention”;

* Less“nerdy”: Theinformal approach may be complicated and messy, but it is based on
common sense. It can be explained to, and probably understood even at the * nuts &
bolts’ level by people who do not have special technical training.

6.5.5 Arethetwo approaches, regression and informal analysis, mutually exclusive?

No. Thisisnot an “either/or” proposition. Regression-based analysis can be formally imbedded
in the informal ad hoc procedure as one component or “step” in such a procedure, or regression
analysis can simply be used informally by those individuals charged with carrying out the
informal method of index construction. Going the other way, it is also possible to incorporate
some of the ad hoc or “human” inputs of the informal procedure into formal regression-based
models, particularly through the use of Bayesian statistical procedures.
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Chapter 7:
Benchmarking & Indexing I nvestment Performance for Real Estate | nvestments that Are Not
Regularly Marked-to-Market

7.1 What ismeant by “ marking-to-market” ?

Marking-to-market refers to the estimation of the current market value of the assetsin afund or
portfolio, and recording or carrying forward the values of those assets at their estimated market
values. In the case of private assets, this requires some sort of “appraisal” process.

7.2 How doesreal estate differ from other private investmentsin marking-to-market?

A well-functioning asset market exists for commercia property. There are numerous competing
buyers and sellers constantly in the overall market for commercial properties, and transactions
arevirtually always occurring, at least somewhere. Commercia properties are relatively
standard, easily understood assets about which awealth of information is typically publicly
available in general, and either privately or publicly available for specific assets that are in the
market. This makes it generally possible to estimate the current market value of a given
commercial property with reasonable accuracy. To serve this value estimation function, the
profession of real estate appraisal is along-standing and well-established profession with
detailed and widely accepted standards of practice. In contrast, there is virtually no market for
many other types of private assets as such. The typical underlying assets in the venture capital
asset class are much less liquid than the typical commercial property, and it is usually more
difficult to precisely estimate the current market values of such assetsin a manner that can be
well-documented and widely accepted. In short, marking-to-market in private real estate markets
tends to be easier, more accurate, and more able to be documented in a standard, widely-
acceptable manner, than is the case in many other types of private investments.

7.3 How doesreal estate differ from public securitiesinvestmentsin marking-to-market?

Thereal estate asset market is characterized by the private trading of unique, whole assets. That
is, each transaction typically involves one complete underlying asset, with the deal being
privately negotiated between the buying and selling parties. The private real estate market is
relatively “thin”, in that each underlying asset typically trades only rarely and irregularly through
time. In contrast, public securities markets are much “denser”, with large quantities of
homogeneous shares of (unique underlying) assets typically being simultaneously bought and
sold continuously at publicly quoted pricesin stock exchanges that promote liquidity and
information availability. This makesit easier to precisely estimate and document the current
market value of publicly traded securities, which makes marking-to-market for those securities
easier, more accurate, and less expensive than for private real estate.

7.4 Why is marking-to-market important in benchmarking and indexing investment
performance?

Regular, periodic marking-to-market of assetsis required to calculate periodic holding period
returns (HPRs). Time-series of periodic HPRs are used for a number of investment performance
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analysis purposes, and they are the required input to calculate the time-weighted rate of return
(TWRR). The TWRR isthe average of the periodic HPRs across a given historical span of time.
For example, if an investment produces periodic returns of 1%, 1%, and 4% in three consecutive
periods, then its TWRR is 2% on an arithmetic mean basis [(1+1+4)/3=2], or 1.99% on a
geometric mean basis [(1.01* 1.01* 1.04)"?-1=0.0199].

7.5 Why isthe calculation of TWRRsimportant for an investment asset class?

There are two major reasons:

» Comparability to the core public securities asset classes: The vast majority of
performance data available on the mainstream asset classes that compose the core of
institutional investment portfolios (stocks and bonds) are calculated using TWRRs and
their underlying periodic HPR time-series. Thus, the use of TWRRs and their underlying
periodic returns series alows the statistical properties of commercial real estate, such as
mean returns, standard deviations, and correlations, to be compared directly with the
mainstream core asset classes.

» Appropriatenessfor agent performance evaluation: In most (but not all) professional
investment management situations, the investment agent (e.g.,the manager or fiduciary)
does not effectively control the timing of capital into and out of her management.
Therefore, fairness requires the measurement of the agent’ s investment performance
using areturn measure that is not sensitive to capital flow timing. (Recall the underlying
management principle of equating responsibility with authority.) The TWRR effectively
removes the impact on calculated returns of capital inflows and outflows at the fund or
portfolio level. In this respect, the time-weighted methodol ogy produces an average
historical return that is neutral with respect to capital flow timing, reflecting only the
performance through time of the underlying assets that are held in the fund or represented
by the index. As aresult, TWRR-based evaluation does not reward (or punish) an agent
for having more of the principal’s money invested when the market segment the agent is
responsible for happens to be performing relatively well (or poorly).

7.6 What isthe difference between the time-weighted return and the IRR?

Time-weighted returns are the averages across time of simple periodic HPRs (“holding period
returns’). The HPR in each period is, in turn, the difference between the ending and beginning
capital value, plus any net cash distributions during the period, al as a percent of the capital
value at the beginning of the period. Computation of periodic HPRs (and hence of time-weighted
returns) requires asset valuations as of the end of each return-reporting period (e.g., marking-to-
market at the end of each day, quarter, or year). Time-weighted returns are neutral with respect
to the timing of capital flow into and out of the manager’s control.

The IRR isthe single rate that discounts the sum of all the net cash flows (and remaining capital
value) to theinitial capital investment amount. In contrast to the TWRR, the IRR isadollar-
weighted (or “money-weighted”) return. It is more heavily influenced by the rate of return
achieved during periods when the investor had more capital invested. The IRR isthus sensitive
to the timing of capital flow into and out of the manager’s control. Computation of the IRR does
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not require asset marking-to-market at the end of each period, but merely requires arecord of the
magnitude and timing of all net cash flows to and from the investment (e.g., the fund), aswell as
avaluation of any assets remaining in the investment (fund) as of the ending date when the
performance evaluation is taking place.

7.7 Can you give a numerical example of the difference between the TWRR and the IRR?

Consider astock investment that currently sells for $50 and is paying a constant annual dividend
of $2, paid at the end of each year. Assume you purchase one share of the stock now and an
additional share at the end of thefirst year for $53. At the end of year two you sell both shares
for $54. Total cash outlays are:

Time Outlay
0 $50 to purchase first share
1 $53 to puchase second share a year later
Proceeds
1 $2 dividend from initially purchased share
2 $4 dividend from the two shares held in the second year,

plus $108 received from selling both shares at $54 each

To calculate the internal rate of return (IRR) experienced by the investor, we solve for the
discount rate that equates the present values of cash inflows and outflows:

53 2 112
50 + = + >
d+r) d1+r) (1+r)
The unique solution to thisequation isr = 0.0718, giving an IRR of 7.18%.

Note that the IRR is a multi-period average return (covering two periods of investment in this
case). It isalso a“dollar weighted” return because the stock’ s performance in the second year,
when two shares of stock were held, has a greater influence on the IRR than the first year return,
when only one shareis held.

In contrast to the IRR, the TWRR ignores the number of shares of stock held in each period. The
stock’ssimple HPR in the first year was 10% ($2 in dividends plus $3 in capital gains, divided
by the $50 purchase price). In the second year, the periodic return was 5.66% ($2 in dividends
plus $1 in capital gains, divided by the $53 purchase price). The multi-period TWRR is
calculated either as the simple (arithmetic) average of 10% and 5.66%, which is equal to 7.83%,
or the geometric average, which is equal to 7.81%. In either case this result differs from the IRR
of 7.18%. The TWRR considers only the period-by-period return on an investment of $1 without
regard to the amounts invested in the stock during each period.

Note that in this example the dollar-weighted return (IRR) isless than the TWRR. Thisis

because the stock fared relatively poorly in the second year when the investor was holding more
shares. The greater weight that the IRR places on the second-year return resultsin alower
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measure of average investment performance. In general, IRR and TWRR returns will differ, with
the sign and magnitude of the difference depending on the sequence of the periodic returns and
the composition of the portfolio.

7.8 Which real estate investments are marked-to-market regularly?

Pretty much the only commercial property investments that are regularly market-to-market are
those held by investment fiduciaries. ERISA guidelines require serious reappraisals at |east once
every three years for pension funds, while many co-mingled funds perform external fee
appraisals annually (with some updating more frequently). NCREIF requires all propertiesin its
index to be reappraised at least once per year.

7.9 Which real estate investments are not marked-to-market regularly?

Most commercial real estate investments are not regularly appraised and marked-to-market.
GAAP accounting requirements do not generally require marking-to-market of real estate assets,
even in REITs. The cost of independent fee appraisals typically ranges from around 10 basis-
points of property value for small propertiesto aslow as 1 or 2 basis-points for very large,
“institutional size” properties. In the absence of regular, frequent marking-to-market, it is
impossible to calculate periodic HPRs for the subject assets directly without recourse to mass
appraisal statistical techniques such as those described in Chapter 6.

7.10 What aretheimplicationsfor expanding market coverage of commer cial property
indices?

In order to expand the property-level coverage of commercial real estate indices beyond the tax-
exempt fiduciary peer universe currently covered by the NCREIF Index, it would be necessary to
either: (i) convince the other major industry segments (e.g., REITS, insurance company general
accounts, foreign investors and wealthy private investors) to begin regular, frequent marking-to-
market; or (ii) employ index construction methods that take advantage of modern statistical mass
appraisal and transaction price indexing techniques of the type described in Chapter 6.

7.11 What about “opportunistic’ and “value-added” real estate funds?

During the 1990s there was a great expansion in so-called “ opportunistic” and “value-added”
real estate funds. These funds typically invest in properties or projects that require considerable
capital expenditure over time on development or rehabilitation of the properties. Two typical
characteristics of such funds are relevant to the indexing and benchmarking question:

* Many of these funds do not regularly appraise and mark-to-market the assets in the fund.
Instead, properties are carried at historical cost until the projects are complete and/or the
completed buildings are sold. It often makes little sense to try to appraise and mark-to-
market buildings that are effectively under construction or rehabilitation, asit is difficult
to obtain accurate estimates of value for such assets. Raw land is also often relatively
difficult to appraise.

»  Opportunistic and value-added funds often give their managers greater discretion than
traditional core property fundsin controlling capital flow timing into and out of the fund.
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The investor client may make a commitment up front for a specified total dollar amount
which the fund manager draws down in amounts and timing largely at his discretion.
Then the fund liquidates gradually as projects are completed and properties sold, again
largely at the manager’ s discretion.
Both of these differences between opportunistic funds and traditional core real estate investment
vehicles that specialize in acquiring fully-operational leased-up properties have implications for
performance measurement and benchmarking. In effect, these differences make the opportunistic
real estate funds more comparable to such private investment asset classes as venture capital, for
which IRR-based benchmarking is the standard procedure, instead of TWRR-based
benchmarking. (See also Question 2.3.3 in Chapter 2.)

7.12 What isthe standard procedure for benchmarking private investmentsthat are not
regularly marked-to-market?

Private investments that are not regularly marked-to-market using widely-accepted appraisal
techniques such as those of core real estate assets are usually evaluated using |RR-based
benchmarks rather than TWRR-based benchmarks. Although AIMR recognizes the
appropriateness of the TWRR in most institutional investment situations, it recommends that
practitioners measuring the performance of individual private investments employ the IRR from
the inception of those investments. Furthermore, AIMR acknowledges that there are inherent
problems in applying a time-weighted return methodology to assets that trade in private markets.
IRR-based benchmarking is most appropriate for real estate opportunistic and value-added funds
that are more similar in style to such other aggressive “alternative investment” asset classes as
venture capital and LBO funds.

7.13 How does | RR-based benchmarking work?

IRR-based benchmarking uses the annualized IRR since inception of the subject fund being
evaluated, known as the “since-inception IRR’. This requires the use of inception-date cohorts in
the evaluation benchmark. It is not valid to compare the since-inception IRR of the subject fund
with the since-inception IRR of other funds that began at different times from the subject fund.
Performance eval uation comparisons should always be made over identical historical periods.
For example, a subject fund that began in 1995 would be benchmarked against the average IRR
of other (similar style) funds that also began in 1995.

7.14 How isthe IRR of the benchmark inception cohort calculated?

There are avariety of ways to calculate the average IRR across the subject’ s peer universe cohort
of funds represented in the benchmark, including equal-weighted average, value-weighed
average, median, and the pooled IRR. The most widely employed method is to use the pooled
IRR. In this method the net cash flows from all the funds in the cohort are pooled within each
time period, asif they were all one giant fund, and the IRR of those pooled cash flowsis then
determined. If the benchmark index were viewed as a statistical sample and each fund in it were
considered to be an equally-representative example of the performance of the underlying
population, then it might be argued that an equal-weighted average of the individual fund IRRs
across all the fundsin the index would be a better way to construct the benchmark. However,
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evaluation benchmark indices in the private investment industry are typically viewed not as
statistical samples, but as peer universe populations. From this perspective, the pooling method
makes considerable sense. It is also less susceptible than the equal-weighted average to the
influence of afew outliers.

7.15 How isthevalue of residual assets handled in the calculation of since-inception IRRS?

Residual assets are those remaining in the fund at the time when the since-inception IRR isbeing
calculated. The current value of these assets must be estimated. Then, the annualized since-
inception IRR of the fund can be calculated using the fund’ s actual net cash inflows and outflows
from/to itsinvestors within each historical period and assuming that the residual assets are sold
in the most recent period at their current estimated market values.

7.16 Arethereany major concernsregarding residual asset valuation in the | RR-based
benchmarking of fund performance?

Y es. For onething, it is often difficult to obtain accurate, well-documented, and widely
acceptable estimates of value of the residual assets. Y et these value estimates can greatly affect
the fund’ s since-inception IRR calculation, particularly if the fund is young or still hasalarge
amount of invested capital. Also, it is a somewhat “apples vs oranges’ comparison to compare
the IRR of two funds that have very different amounts of residual assets left in them, even when
the two funds have the same inception date.

7.17 Isit valid to combine IRR-based and TWRR-based returnsin an all-encompassing
index that represents both opportunistic funds and traditional coreinvestments?

The traditional answer to this question is“no”. Thereis no conceptually “perfect” (apples-to-
apples) way to combine dollar-weighted and time-weighted average returns. AIMR recommends
that private equity managers disclose that such comparisons, when used, can be misleading. To
the extent that the overall real estate investment universe includes some types of investments that
are best benchmarked using IRR-based measures and other types of investments that are best
benchmarked using TWRR-based measures, the conservative position holds that the overall
universe must remain a“salad” of asset class returns rather than a*“ melting pot” of asingle
return or single index representing the entire universe. However, it has been suggested that
repeated-measures regression (RMR) based index construction techniques could, in principle,
allow a periodic total returns time-series to be constructed from fund-level IRR data, and such
periodic returns time-series could then be combined in some manner with the corresponding
time-series of periodic returns from other types of assets that are regularly marked-to-market.
(Seethe article by Geltner & Goetzmann in the July 2000 issue of The Journal of Real Estate
Finance & Economics for a description of the methodology in question.) We are not prepared at
this time to pass judgment on the validity of such a procedure for the use suggested in the above
guestion.
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7.18 What isthe benchmarking standard in the venture capital industry?

The National Venture Capital Association (NVCA) and AIMR recognize that when a
management contract calls for a series of investments, spread out over time at the discretion of
the manager, TWRR-based performance measurement and evaluation are not appropriate. The
NCVA and AIMR deem the IRR to be the most appropriate measure or returns for venture funds
and other such private equity investments. Benchmarking is applied using the since-inception
cohort approach described previoudly. (See Question 7.13.)

It should be noted that the venture capital industry in the U.S. does, in effect, attempt to mark-to-
market asset values at the end of each quarter. Limited partnersin venture capital funds compute
their IRRs based on their cash-on-cash returns, plus their share of the residual value of the
venture capital fund’' s holdings of cash and investmentsin (typically new) companies that have
yet to be distributed to the limited partners. These residual values are recorded for the end of
each quarter. However, the residual value is added to the periodic cash flows in the calculation
of the IRR only at the end of the holding period for which the IRR is being calculated. Similar to
the commercial real estate investment industry, interim (i.e. quarterly) asset valuation is the most
problematic component of cash flow analysis for venture capital funds. In fact, estimating the
unliquidated, or “residual,” value of a venture fund’ s assets is probably more difficult than
valuing investment grade commercial properties. (See Question 7.2.)

In 1993, AIMR proposed performance measurement guidelines that recommended a time-
weighted approach to presenting fund performance. After some concerns were expressed by
investors and fund managers, a special subcommittee of private equity industry investors and
experts appointed by AIMR studied the applicability of time-weighted returnsto the private
equity industry. They recommended that fund managers and intermediaries present their private
equity performance results on adollar-weighted (IRR) basis. However, over the past six years
the leading venture capital benchmarking firm, Venture Economics, has been reporting both
dollar-weighted and time-weighted returns to their clients.
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Volume 2;

A Review of Some Existing Indexes
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Chapter 8:
The NCREIF Index in theU.S.

Section 8.1:
Institutional Overview and Setting

8.1.1 What types of real estateinvestment perfor mance index and benchmarking
productsare currently availablein the U.S.?

Regularly produced indexing or benchmarking products for commercial property
investment performance in the U.S. currently fall into three major categories:

* TheNCREIF Index: The NCREIF Property Index (NPI) is a property-level
index that reports quarterly, appraisal-based investment performance periodic
returns (“holding period returns’, or HPRS) on an unleveraged basis. It reports
total returns broken down by income and appreciation components, at both the
aggregate level as well as numerous sub-indices defined by property type and
geographic location. The NPI iswhat might be called a* semi-public” information
product in that both the index itself and the methodology used to produce it are
made widely available at minimum cost in keeping with NCREIF s mission.

* Proprietary fund-level indices. Proprietary fund-level historical periodic
investment return indices are produced by several commercia consulting firms,
primarily for the purpose of assisting their clients, who are typically tax-exempt
fiduciariesin the business of engaging professional real estate investment
management firms to handle their direct private property investments. These
index products are typically based on quarterly financial reports of multi-investor
(“co-mingled”) real estate funds, and represent the investment performance
realized by investors in the constituent multi-investor funds. It is unlikely that any
one consulting firm’s index includes compl ete coverage of the entire peer
universe of co-mingled funds (though they probably al include wide coverage).
Separate account investments not included in co-mingled funds are not generally
represented in these indices. As of September 2000 NCREIF was in the process of
purchasing one of these proprietary fund-level indices and its supporting historical
database.

* REIT Indices: Indices of publicly-traded REIT equity performance are published
by several sources, including the National Association of REITS (NAREIT). The
NAREIT Index includes al publicly-traded REITs (with sub-indices of various
types).

In addition, there are several sources of information on prices per square foot and/or cap
rates (such as ACLI, NREI, Korpacz), but these do not provide periodic or time-weighted
total return information.

8.1.2 What has been therole of the NCREIF Index, and what types of information
products and functions have been the traditional primary focus of NCREIF?

The NCREIF Index has been perceived as, and used as, both an asset class research index
and an agent evaluation benchmark index in the U.S. private real estate investment
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industry. However, the design of the NCREIF Index is not optimized for either of these
two types of index products, as these products were defined and described in Volume 1 of
this Report (see Questions 0.1, 1.1.1, & 2.1.1). NCREIF s founding purpose, as reflected
in its mission statement, is oriented (among other things) toward the development and
promulgation of aresearch index for the asset class. The property-level focus of the
NCREIF Index is clearly

Data Sources Database Types Index Types Uses/Functions consistent with such an
objective (see Question 8.3.8
Agent below), and evidence that
M anager Evaluation > Performénoe NCREI F takeS th' S Obj eCtive
= Benchmarks Evauation seriously. This s represented
Universes N[ Property by the bottom branch in the
Level figure. Moreover, NCREIF s

non-profit, collective
constitution is particularly

Assat Class suited to the relatively non-
reee Diverse commercial, “public good”
Rj‘:“:h nature of a broad asset class
e research index. (See
Traditional NCREIF products enphasis QueStI ons 114 & 115 in

Volume 1.) However, many
of the technical and market-coverage characteristics of the NCREIF Index are closer to
optimal for an evaluation benchmark index than for a broad asset class research index
(see Question 8.1.6 below). Perhaps because of this, during the 1990s the NCREIF Index
began to be widely used in the benchmarking process. This use of the NCREIF Index is
represented by the top branch in the figure. Y et, through the 1990s NCREIF did not
provide either afund-level performance index or a customized performance attribution
analysis service, both prominent features of agent evaluation benchmark indices and
benchmarking services outside of North America. Thisis represented by the fact that
these elements have been shaded out in the figure. However, NCREIF has begun to
develop and provide some elements of these latter types of information and services (see
Questions 8.1.3 & 8.1.4 below).

8.1.3 What isafund-level index, and does NCREIF produce one?

In addition to the performance of underlying properties held in the funds, fund-level
performance reflects the effect of fund-level policies, such as leverage, fund-level
administrative expenses, and the return on fund holdings in cash or other non-real estate
assets. NCREIF isin the process of beginning production of a quarterly fund-level index.
In 2000 NCREIF purchased such an index and its supporting historical database from
IPC, aprivate consulting firm, consistent with a new NCREIF policy of commencing
production of a NCREIF fund-level index with some historical background.
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8.1.4 Does NCREIF provide customized benchmarking and performance attribution
analysesfor its member s?

NCREIF does not provide such products as part of its regular servicesto its members.
Moreover, NCREIF has not to date collected some of the more detailed property
management and operational information that would be necessary to provide some of the
finer breakdowns of property operational level performance attribution analysisthat are
provided, for example, by IPD in England and PCA in Australia. However, NCREIF does
provide at nominal charge customized indices suitable for benchmarking (e.g., a market
segment sub-index with a given member’ s properties removed from the index). Also,
NCREIF has devel oped and implemented an interactive website that enables members to
construct custom disaggregations of the NCREIF Index. This website also allows
members to conduct queries of the database that make it relatively easy for membersto
perform their own performance attribution analyses at the standing portfolio level and at
some of the higher property operational levels. This allows some of the diagnostic
function of performance attribution to be supported, but it isless oriented toward
supporting the agent evaluation function.

8.1.5Isthe NCREIF Index primarily a manager evaluation benchmark or a broad
resear ch index?

There is no simple answer to this question. As noted in Question 8.1.2 above, the
NCREIF Index is used in both roles. There is aneed for both a manager evaluation
benchmark and for a broad asset class research index, and the NPI is essentially all that is
available for either purpose at present for direct private real estate investments (with the
exception of the proprietary fund-level indices that are used by consultants for manager
evaluation). The history and design of the NPI suggests that both the evaluation
benchmark and the research index roles have aways been considered at NCREIF (not
necessarily clearly distinguished). However, one can make an argument that the NPl is
closer to the optimal as an agent eval uation benchmark (for core institutional property
holdings) than as a broad asset class research index.

8.1.6 Why doesthe NPI come closer to theideal asan agent evaluation benchmark
than as a broad asset classresearch index?

There are three major reasons for this conclusion:

* The NCREIF Index includes alarge fraction of the direct private property
holdings of the tax-exempt fiduciary branch of the real estate investment industry,
areasonable definition of arelevant “peer universe”. (See Questions 2.2.4 and
2.4.9inVolume 1, and Question 8.3.2 below.) In contrast, the NPI includes a
much smaller fraction of the entire real estate asset class or market, and that
fraction is not constructed as a scientifically stratified random or representative
sample of the overall commercial property market. (See Questions 1.1.6, 1.2.2,
and 4.3 in Volume 1, and 8.3.1 below.)

* The NCREIF Index is value-weighted rather than equally-weighted (although
NCREIF now makes an equal-weighted version available on its web site),
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suggesting that the NCREIF property base is viewed as a population (a peer
universe) rather than a statistical sample (e.g., of the asset class asawhole). (See
Questions 1.4.3 and 2.3.4in Volume 1.)

* Thefact that the NCREIF Index is appraisal based is not as serious a problem for
the agent evaluation benchmarking function asit isfor certain research functions.
(See Questions 2.3.7,5.7 and 5.9in Volume 1.)

Section 8.2:
Technical Characteristics of the NCREIF Index, and the Appraisal Lag Problem

8.2.1 How isthe NCREIF Property Index constructed?

NCREIF s members who own fully operational properties (at |east 60% |leased) that are
reappraised at least annually for tax-exempt investors make quarterly reports to NCREIF
regarding the values of all such properties, aswell as the net operating income, capital
improvement expenditures, and partial sales receipts associated with each property (along
with other information primarily of a property-descriptive nature). NCREIF computes the
guarterly holding period total return (HPR) for each property, and then constructs the
index as the value-weighted average across al the constituent properties’ returns.

8.2.2 How frequently are NCREIF properties reappraised?

NCREIF rules require each property to be fully appraised at least once per year.
Empirical evidence suggests that well over 90% of the propertiesincluded in the
NCREIF Index are indeed seriously reappraised at least annually (either by an external
fee appraiser or by an equivalently detailed in-house appraisal). Here, the term “serious’
reappraisal is defined as avalue report that differs (by more than just the amount of
capital improvement expenditures) from the previous quarter’s value report, or else a
value report that the data-contributor explicitly noted was based on an external appraisal.
A few (typically smaller) properties are not always seriously reappraised every year, but
at the other extreme about 20% of properties are typically rather seriously reappraised
from one quarter to the next (3-month interval). The most common frequency of serious
reappraisal is annual, with about half of all NCREIF properties being seriously
reappraised at that frequency.

8.2.3 How seasonal isthereappraisal of NCREIF properties?
As noted, the most common reappraisal frequency for NCREIF propertiesis annual.

Historically, about 40% of all serious reappraisals have occurred in the fourth calendar
quarter, with about 20% in each of the other three quarters.
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8.2.4 What isthe effect of this procedure on the dynamic statistical quality of the
index?

The above-described procedure cause the NCREIF Index to exhibit a*“ stale appraisal
effect”. Largely annual property-level reappraisalsin aquarterly-reported index causes
the index to lag an average of about two quarters behind completely contemporaneous
appraised values. (See Question 6.2.1in Volume 1.) Thelag is slightly lessin the 4™
guarter index value, and dlightly greater in the other three quarters. That is, the index
“catches up” alittle bit at the end of each calendar year, but is never fully up-to-date.
Thereis also aslight seasonal tendency, characterized by 4™ quarter return “spikes’ when
the property market tracked by the index has been trending in one direction for more than
ayear. (The spikes are positive if the market has been increasing in value, negativeif it
has been losing value.) The spurious 4™ quarter spikes inject extravolatility at the
quarterly frequency, while the general stale appraisal effect dampens quarterly volatility.

8.2.5 Aretheunderlying property-level appraisals, even the“ serious’ ones, also
lagged?

Thisisasomewhat controversial question. We believe that the best current evidence
strongly suggests that even the so-called “serious’ property-level appraisalsin the
NCREIF Index tend to lag behind the purely contemporaneous transaction price
evidence, most likely by about 3 quarters, on average. (See Questions 5.3 - 5.5 in Chapter
5 of Volume 1.) Thus, the total average lag, including both the stale appraisal effect
described in the previous question and the property-level appraisal lag would be around
five quarters, on average.

8.2.6 What isthe nature of thelag in the NCREIF Index?

Suppose the average overdl lag is five quarters, as suggested in the previous answer. This
does not mean that the NCREIF Index simply equals the true contemporaneous
transaction price level five quarters previous. Rather, the NCREIF Index isamoving
average that tends to spread out the underlying true market movements across time. If the
market moves, say, +10% in quarter 2000.1, then asmall part of this 10% movement will
indeed be reflected in the NCREIF Index in 2000.1, and another part of it will show up in
2000.2, and so on in subsequent quarters. By 2001.2 (five quarters from 2000.1) about
half the original 2000.1 market movement of 10% islikely to be reflected in the index.
The original 2000.1 market movement might not fully incorporated into the index until
perhaps early 2002 or thereabouts. Meanwhile, of course, market movementsin other
quarters before and after 2000.1 are also entering the index in asimilarly spread-out
manner. The point isthat if the average lag is 5 quarters, then there would still be some
incorporation of old information several quarters beyond that average lag, while some
traces of new, up-to-date information would also appear contemporaneously in each
guarter’ sindex. The net effect of thisis atendency to average out and obfuscate brief
movements in the market, and to cause turning points in the market to appear smoothed
and lagged in time. Index volatility may be slightly dampened (though this may depend
on how one defines “true market volatility”). However, the more important effect is
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probably the temporal lag

1.1 biasin theindex. An
illustrative example of how
temporal lag bias may effect
the NCREIF Index
appreciation levelsis shown
in the exhibit. The dashed
line isthe NCREIF Index,
and the solid lineis an
estimate of the corresponding
contemporaneous transaction
price levels, quarterly from
1988 through 1999. (This
chart isfrom an article by

0.6

9 o g o & & ¢ 3 oo . .
8 2 8 > 3 Fisher & Geltner in the

TVI

Spring 2000 issue of Real
Estate Finance.) Note that the transaction price index “leads’ the NCREIF Index,
bothindownmarkets and in stabilizing and improving markets.

8.2.7 How problematical isthislag?

This depends on the purpose for which the NCREIF Index is being used. In Volume 1 we
explained why appraisal lag bias does not cause major problems for some uses, such as
estimating long-run time-weighted mean returns, while it can pose very serious problems
for other uses, such as indicating which way the market moved last quarter, or measuring
the lead-1ag relationship between private real estate and REITS. In general, we suggested
in Volume 1 that appraisal lag bias tends to be a more serious problem for some
important asset class research uses of the index than for the typical evaluation benchmark
use of the index (see Questions 2.3.7, 5.7, and 5.9).

8.2.8 IsNCREIF doing anything about the lag problem?

NCREIF is studying various methods to construct alternative indicators of
contemporaneous, quarterly market movements, including repeated-measures regression
(RMR) based approaches and use of transaction price evidence from properties sold from
the NCREIF Index. (See Questions 6.3.7 and 6.3.8 in Volume 1.) These methods, which
are still under study and development at NCREIF, are not being contemplated as
replacements for the traditional NCREIF Index, but might be made available as
supplementary information products. As noted, the lag in the traditional NCREIF Index is
not necessarily a prohibitive problem for some typical uses of the NCREIF Index,
especially in the benchmarking function.
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Section 8.3:
Gap Analysis of the NCREIF Index vsthe Ideal Index

8.3.1 How doesthe NCREIF Index compareto theideal research index regarding
property market coverage?

The NCREIF Index currently includes just over 2,600 properties. There are probably well
over 1,000,000 commercial propertiesin the U.S. (for example, there are approximately
125,000 within the MSAs in the State of Florida aone, and Florida contains less than 6%
of the U.S. population). At least 100,000 (or 10%) are of “ingtitutional size” ($10,000,000
or greater in value), probably considerably more than that. Thus, the NCREIF Index isa
sample of less than one percent of the entire U.S. commercia property population and
less than 3% of the institutional size property population, measured by number of
properties. However, as described in Chapter 4 of Volume 1, the validity and usefulness
of asample for purposes of drawing statistical inferences about the population is not
measured best by the percentage of the population covered by the sample, but rather by
the absolute size and representativeness of the sample. The “Square Root of n Rule” is
relevant in this regard (see Question 4.1 in Volume 1). This suggests that the major
problem with the NCREIF Index in terms of market coverage for aresearch index is not
the size of the sample at the aggregate level (n = 2600 is good enough at that level), but
rather the size of the sample at the detailed market segment level, and the
representativeness of the sample in general. The NCREIF Index is not a scientifically
stratified sample. (See Questions 4.2 - 4.4 in Chapter 4 of Volume 1.) Certain types of
properties are not effectively covered, and there are too few properties in some “cells’ of
an ideal stratified sample of properties for broad asset class research purposes. While
these sampling deficiencies do not render the NCREIF Index worthless for research
purposes, they do leave it far below the ideal, particularly regarding the needs of more
rigorous and sophisticated academic research.

8.3.2 How doesthe NCREIF Index compareto theideal evaluation benchmark index
regarding property market coverage?

It is probably most instructive to break this answer into three parts: traditional
ingtitutional “core” investments, “non-core” investments, and certain performance
attribution analysis considerations that are complementary to benchmarking.

» Institutional coreinvestments: In thefirst quarter of 2000 the NCREIF Index
included over $83 billion worth of direct private property holdings within the tax-
exempt fiduciary branch of the real estate investment industry. Although a precise
tabulation is difficult, this NCREIF coverage amost certainly exceeds 70% of the
entire value of direct private property holdings of traditional “core” institutional
real estate investments (fully operational properties) within this branch of the
industry, and it may be nearer to 80% coverage. In January 2000 Pension &
Investments reported total real estate private equity investment of the top 200
pension funds was $83 hillion, some of which would have been levered, which
suggests that the underlying direct property holdings of this peer group were
probably around or slightly more than $100 billion. However, a part of thiswould
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bein “opportunistic” and “value-added” funds not characteristic of the
institutional “core”. Keeping in mind that evaluation benchmark comparisons
should, in principle, be limited to peer universes populated by investment agents
of similar style and specialization, the NCREIF Index probably represents at |east
70% of the most relevant peer universe for evaluation benchmark purposes within
the core investment style, and possibly closer to 80%. Although less than the ideal
of 100% coverage, it seemsto us to be reasonably adequate for benchmarking
core investments, given the purpose of evaluation benchmarking as described in
Chapter 2 of Volume 1 (see especially Questions 2.1.3, 2.4.9, and 2.4.11).

* Non-coreinvestments: The official criteria of the NCREIF Index tend to prevent
it from including most properties that would be classified as “non-core”’, where
thisterm is understood to refer to development and rehab projects, raw land
investments, and other such investments, the types of properties that would be
common in so-called “opportunistic” and “value-added” funds. Also, some major
managers of such funds are not NCREIF members. Asfar as we know, nothing
would prevent NCREIF from relaxing the criteriafor properties to be included in
the NCREIF Index, so asto begin collecting data on more non-core properties.
Currently NCREIF criteria require 60% occupancy and annual reappraisals. (Note
that once a property isin the NCREIF Index it generally remainsin the index
even if it subsequently dips below these criteria.) On the other hand, thereisa
good argument that many non-core investments should not be benchmarked using
time-weighted returns, but rather using IRR inception-date cohorts in a manner
more comparable to the way benchmarking is done in the venture capital and
other private equity asset classes (see Question 2.3.3 and al of Chapter 7 in
Volume 1).

* Performance attribution: Some property operational-level performance
attribution analyses relevant for diagnostic purposes ideally would require avalid
statistical sample of the relevant property market segment for benchmarking
purposes, rather than a population census of a given investment peer universe of
property owners. Ideal market coverage for such purposes is more akin to that
described in the answer to Question 8.3.1 regarding research indices. (See
Questions 3.8 and 3.12 in Chapter 3 of Volume 1 for further elaboration regarding
an ideal index in thisregard.)

8.3.3 Why does NCREIF not have 100% cover age of the core component of the tax-
exempt fiduciary branch of theindustry?

Two main reasons have been suggested to us, and they may be somewhat rel ated:

1. NCREIF requires propertiesin the index to be appraised at |east once per year.
Some investment managers and property owners within the tax-exempt fiduciary
branch of the industry prefer not to go to the expense of appraising properties that
frequently. ERISA requires only once every three years at a minimum, and tax-
exempt endowment funds are under no legal constraints at all in this regard.

2. Not al of the investment managers and/or property ownersin the relevant peer
universe are members of NCREIF. Although NCREIF membership dues are
modest, for various reasons some potential NCREIF data-contributing members
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have chosen not to join. One reason may be the point noted above that they do not
wish to incur the expense and trouble of appraising all their properties at least
once per year. Another reason may have to do with the “public good” nature of
the NCREIF Index, particularly to the extent that the NPI has traditionally been
perceived as primarily aresearch index rather than an evaluation benchmark
index, and because NCREIF provides relatively little customized benchmarking
and performance attribution information services (see Question 8.1.4 above). In
economics, the problem of “freeriders’ iswell known as a classic potential
problem with public goods. Aslong as the good is provided collectively, it may
be possible for some to benefit from its provision without paying any share of the
cost or otherwise contributing to the production of the public good.

8.3.4 How doesthe NCREIF Index compareto theideal research index regarding
types and sour ces of data collected in the underlying database?

The NCREIF Index does agood job of collecting property-level investment performance
information from the peer universe of investors and managers in the tax-exempt fiduciary
branch of the real estate investment industry. However, we fedl that four additional types
of information and data sources should be tapped in an ideal research index. These are
listed below:

1. Additional operational-level data: More property operational-level information
would be useful in the database, such as more detailed breakdowns of revenue
sources, lease characteristics, operating expenses and capital expenditures. This
would be useful especially for certain performance attribution analyses useful for
diagnostic purposes.

2. Additional types of properties. Expanding the property-level coverage to more
different types of properties within the tax-exempt fiduciary branch of the
industry would be useful. Most notably, expansion to include properties that are
not “fully operational” (i.e., to include properties with less than 60% occupancy)
and to include those that are reappraised less frequently than annually, would add
considerably to the richness of the database and allow useful new index products
to be produced. (Infrequent reappraisal can in principle be addressed using
statistical techniques such as RMR, as described in Questions 6.3.7 and 6.3.8 in
Volume 1.)

3. Additional branches of theindustry: Expanding the data-contributor information
source pool beyond the existing tax-exempt fiduciary branch of the industry
would potentially enable the property sample size to be expanded threefold or
more from the existing NCREIF Index. REITS, insurance company general
accounts, other financial institutions, and possibly foreign investors and wealthy
private investors are types of investors that might be willing to contribute datato a
well-organized research index, particularly if such contribution did not require
them to incur additional appraisal expenses. (Once again Question 6.3.7 is
relevant.)

4. Publicly-availableinformation: Expansion to include publicly-available and
commercialy-available information from the space markets and asset market,
such as occupancy, absorption/leasing, construction, and transaction (price and
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volume) information, would be truly path-breaking and valuable from the
perspective of an asset class research database. Public or commercially available
transaction price information could probably be used to construct a regularly-
updated annual (or perhaps quarterly) purely transaction price-based national
“repeat-salesindex” of commercial property for the U.S. Thiswould be an
internation?l_-|fi rst, and would place commercial property on a par with housing in
thisregard. A scientifically stratified sample might be designed for use with the
repeat-sales index based on surveys of institutional property holdings, along the
lines of the survey conducted by the PCA in Austraia.

The above list is presented in approximate order of increasing difficulty of obtaining the
incremental data as well as increasing usefulness of the data. A possible exception to this
order isitem (4). It might well be easier to obtain public and commercially available asset
market and space market data than to expand the data-contributing subscribers to include
other branches of the industry. Indeed, such expansion of data-contributing subscribers
would probably be impossible within the current constitutional structure of NCREIF (see
Question 8.3.8 below). However, while (4) might be politically easier than (3), it would
cost some money to locate, collect, and in some cases pay for public and commercially-
available data on the asset and space markets.

8.3.5 How doesthe NCREIF Index compareto the ideal evaluation benchmark index
regarding types and sour ces of data collected in the underlying database?

The NCREIF Index is closer to the ideal evaluation benchmark index than to the ideal
research index in the type of datait currently obtains. Thisis particularly true if we
include the fund-level database that NCREIF isin the process of purchasing, assuming
that NCREIF will successfully implement the collection of fund-level data going forward.
In addition, items (1) and (2) in the preceding question would also be quite relevant and
useful for evaluation benchmarking purposes. That is, NCREIF would more closely
approach the ideal evaluation benchmark index if it would collect more property
operational-level detailed information, and if it would expand the range of propertiesit
includes from within the holdings of the tax-exempt fiduciary branch of the industry.

Expansion beyond the fiduciary branch of the industry would also be useful for
evaluation benchmarking in two ways. First, it could support certain types of property
operational-level performance attribution analyses that can benefit from benchmarking
against a broader statistical sample of properties regardless of the type of owner. (See
Questions 3.8 and 3.12 in Chapter 3 of Volume 1 for further elaboration regarding an
ideal index in thisregard.) Second, it could enable additional peer groupsto be
benchmarked, that is, the additional branches of the investment industry that might be

’ Already, pilot projects have produced pure transaction price-based repeat-salesindices for: (i) all
commercial property in Florida at the annual frequency (see Gatzlaff & Geltner, REF, Spring 1998); (ii)
institutional size commercial property in California at the annual frequency based on Comps.com data (see
Y oung Chai’ sworking paper presented at the April 2000 ARES meeting); and (iii) properties sold from the
NCREIF Index at a quarterly frequency (see Fisher & Geltner, REF, Spring 2000).
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included (such as REITs and insurance company general accounts). However, this type of
expansion might not be possible under NCREIF s existing constitution, asit is our
understanding that the organization is presently effectively limited to the fiduciary branch
of the industry.

8.3.6: How doesthe NCREIF Index compareto theideal research index regarding
index construction methodology & reporting frequency?

The NCREIF Index’ s quarterly reporting frequency is probably about as good as can be
realistically expected in aresearch index in the U.S. Even the FNMA/FHLMC repeat-sa e
index that is based on millions of sales observations of houses and apartments is reported
only at the quarterly frequency. (See Question 1.5.1in Volume 1.)

On the other hand, the NCREIF Index’ s construction methodology falls rather farther
below the ideal mark. The primary research problem posed by the existing NCREIF
Index methodology is the temporal lag bias that results from that methodology. While
thisis not critical for some types of important research questions (e.g., comparisons of
long-run average investment performance across asset classes), for other types of
guestions it can be a serious problem (e.g., studies of lead-lag relationships and
contemporary correlations). (See a'so Questions 8.2.6 & 8.2.7 above.) Admittedly, it is
possible to deal with lag biasin several ways (e.g., use of “unsmoothing” techniques or
bounded analysis taking REIT index returns as the opposite end of the range of
reasonable temporal indication of real estate performance). But these solutions are
imprecise, and the temporal lag problem is one magjor reason that the current NCREIF
Index lacks the credibility and usefulness a research index should ideally have with the
mainstream of the academic research community.

For research purposesin the U.S., there is no “quick-fix”, nor probably any single
solution, to the temporal lag bias problem. There are fundamental trade-offs that come
into play in any solutions. For example, either data collection costs or random * noise’
error tends to increase when one tries to reduce temporal lag bias holding index reporting
frequency constant (see Question 5.6 and Sections 6.1 and 6.2 in Chapters 5 & 6 of
Volume 1). Therefore, it seemsto us that multiple responses should be pursued through a
family of index products produced under the auspices of a high quality research index.
Two general approaches should be seriously considered:

1. Direct use of transaction price evidence: While appraised valuation
information isavital and important source of information for any real
estate research index, it can be quite useful to supplement appraisal-based
datawith direct transaction price data, much of which can be obtained
from public and commercial sources (in addition to the transaction price
datathat isin the NCREIF database from properties sold by data-
contributors). (See Questions 1.3.6, 1.3.7, 5.7, 5.9 and 6.4.5 in Chapters 1,
5& 6inVolumel.)

2. Useof more sophisticated statistical techniques. In conjunction with the
direct use of transaction price data, as well asto help address the “stale
appraisal” problem in the use of appraisal-based valuation data, we believe
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modern statistical techniques should be used to help reduce temporal lag
bias and improve the terms of the “noise-vs-lag” trade-off frontier (see
Sections 6.3 & 6.4 in Volume 1). Techniques such as “mass appraisal” and
repeated-measures regression (RMR) can be very helpful inimproving
the accuracy of real estate research indices.

As noted in Question 8.2.8 above, NCREIF has begun to explore both of the above
suggestions. However, the existing NCREIF Index is hampered in this regard because it
iswidely perceived and used not only as a research index but also as an agent evaluation
benchmark index. As explained in Volume 1 of this report, the optimal index
construction methodology (including the importance of addressing the temporal lag
problem) differs between an ideal research index and an ideal evaluation benchmark
index. (See Question 8.3.7 below.)

8.3.7 How doesthe NCREIF Index compareto the ideal evaluation benchmark index
regarding index construction methodology & reporting frequency?

Arguably, the NCREIF Index attempts to report returns a little more frequently than is
optimal for an evaluation benchmark index in the U.S. Assuggested in Volume 1, the
ideal reporting frequency for an evaluation index is probably annual rather than quarterly.
(See Question 2.3.8.)

In other respects, the NCREIF Index probably comes closer to the ideal evaluation
benchmark index than it doesto the ideal research index. We believe reliance on
appraised valuesis generally appropriate for evaluation benchmark indices (see Question
2.3.7inVolume 1). Asnoted in Question 8.3.5, fund-level performance isimportant for
some evaluation benchmarking purposes, and it is our understanding that NCREIF has
recently begun development of afund-level index.

8.3.8 What isNCREIF’' s constitutional structure, and how doesthisrelatetoits
most appropriaterolein index production?

NCREIF is anon-profit industry association representing the tax-exempt fiduciary branch
of thereal estate investment industry. NCREIF was established in 1982 with amission to
“foster understanding of the real estate asset class through the collection and
dissemination of information, performance measurement, standards, research and
education.” NCREIF is governed by its Board of Directors, in which professional real
estate investment management firms have a prominent, but not unanimous, role.
NCREIF s membership is dominated by investment management firms and professional
firms that service the ingtitutional investment management industry. However, NCREIF
membership aso includes some pension plan sponsors and academic members. Within
the industry, NCREIF is known as a primarily “technical level” association.

Regarding the index production role, NCREIF s constitution and mission have several

implications, which are somewhat different for the two types of ideal indices defined in
Volume 1: broad asset class research indices and agent eval uation benchmark indices.
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Our perception of NCREIF s main constitutional strengths and weaknesses for
production of both of these types of indices are noted below:
* Research indices:

o (i) Strengths: First, NCREIF s organizational form and mission are
completely consistent with research index production. The relatively non-
commercia nature of such indices makes a non-profit, collective entity an
appropriate general type of organization for research index production (see
Question 1.1.4 in Volume 1). Second, a strength of NCREIF in such role
isthe quality and extent of its technical-level functioning, including its
role in overseeing the Real Estate Information Standards and the informal
link between NCREIF s Research Committee and the academic real estate
investment research community.

0 (ii) Weaknesses: First, NCREIF islimited to one branch of the real estate
investment industry, the tax-exempt fiduciary branch, while a broad asset
class research index requires broad market coverage and is relevant to all
branches of the industry (including, e.g., REITs and insurance company
general accounts). Second, apart from an informal position of “ Academic
Advisor”, NCREIF lacks aformal role for the academic community in its
governance or index oversight, even though academic credibility is
important for the long-run success of abroad asset class research index
(see Question 1.1.3in Volume 1).

* Evaluation benchmark indices:

o (i) Srengths. First, NCREIF s data-contributing members represent the
majority of the property holdings of an entire relevant peer universe for
agent evaluation, namely the tax-exempt fiduciary branch of the
investment industry. (See Question 2.4.9 in Volume 1.) Second, because
evaluation benchmark index production is a natural monopoly, thereisa
need for avehicle such as NCREIF to facilitate collective action by users
of such an index product (see Questions 2.B.2-4 in Appendix B of Chapter
2 inVolume 1). As an industry association, NCREIF can provide avehicle
for such collective action. Third, another strength is NCREIF' s technical
committees, and NCREIF s highly active role in the Real Estate
Information Standards, making NCREIF an effective forum for addressing
technical issues relevant for evaluation benchmark index construction.

0 (ii) Weaknesses: First, NCREIF s non-profit, industry association structure
is cumbersome and inefficient for the production of atype of index that is
essentially acommercia product (see Question 2.B.1 in Appendix B of
Chapter 2 in Volume 1). Second, NCREIF lacks aformal and sufficiently
powerful role for the investor client community (the pension plan
sponsors) in its governance and index oversight functions, even though
thisisthe primary ultimate user group for evaluation benchmark indices.
Third, NCREIF s representation of only one branch of the overall real
estate investment industry (the tax-exempt fiduciary branch), whileitisa
relatively complete, relevant peer universe, is nevertheless only one
branch of the industry. There are some benchmarking functions and
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services that can be better served with broader representation (see
Question 8.3.2 above, and 2.4.9 in Volume 1).
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Chapter 9:
ThelPD Indexin the U.K.:
Some | ssues Relevant to the U.S. Case

Section 9.1:
Institutional Overview & Setting

9.1.1 What types of real estate investment performance index and benchmarking
productsare currently availablein the U.K.?

It is our understanding that commercial real estate equity investment performance indices
in the UK are of three main types:

» Property-level indices produced by individual firms of agents/brokers which are
close to the transaction data on the properties that are offered for sale, based on
appraised values;

* Fund-level indices, produced by actuarial consultants such as WM, Watson-Wyaitt
and CAPS, are constructed from data from institutional investment clients, and;

* ThelPD Index, produced by the firm of that name, an independent company
initially financed by a group of surveying firms and agents. This index reports at
both the fund (“investment” or “portfolio”) level and the property (“market” or
“standing portfolio”) level.

Examples of the first type include the Jones Lang LaSalle (JLL) Index and the Richard
Ellis Index (REI). These indices are based uniquely on the properties they manage on
behalf of clients. As such, they cover relatively small property samples (e.g., the JLL
recently included 179 properties worth less than US$ 1 billion, while the REI was based
on 331 properties worth about US$3.75 billion). However, the JLL is useful because it
extends as far back as 1967 on an annual basis and provides quarterly-frequency return
reporting; the REI because it provides monthly returns over alonger history than the IPD
Monthly Index.

The IPD collects data directly from large professional investors (including institutions,
property companies, and open-ended investment funds), and produces indices for
monthly and annual performance. Since it was established in 1985, IPD has aimed to
reflect the entire market in the UK. Our understanding is that IPD estimates that as of
1999 their property database included approximately 77% of al the large, professionally-
owned commercial propertiesin the U.K. (not counting corporate real estate and most
residential income properties), some 18,000 properties. Their largest index, the IPD
Annual Index, represented at that time approximately 60% of this same property
population by value (some 14,000 properties in some 230 portfolios), with an aggregate
value of approximately US$120 billion (using a $1.5/£1 exchange rate). (See Question
9.2.2 below for more details).
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9.1.2 What has been therole of the IPD Index, and what types of infor mation
products and functions have been the traditional primary focus of |PD?

It is our understanding that the IPD Index is the most widely used in the U.K., both asa
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research index and agent evaluation
benchmark index. Thisisno doubt
due both to its breadth of market
coverage and its provision of
custom-benchmarking and
performance attribution analysis
services that complement the
evaluation benchmarking function
and provide useful diagnostic
information to subscribers. Also,
because of the size and extent of its
constituent portfolio, IPD can
produce more sub-indices than the
proprietary agents' indices noted in
the preceding question. The major

focus of IPD’ s information gathering and information products to date is schematically
represented in the exhibit.

9.1.3 How doesthetraditional major information sour ce and product focus differ
between |PD and NCREIF?

From itsinception, IPD has had a broader information focus than NCREIF, particularly
with regard to the collection and reporting of fund-level performance and the provision of
custom-benchmarking and performance attribution services. Indeed, IPD has been an
international pioneer in the development of evaluation benchmark indices and
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complementary performance
attribution analysis servicesas a
commercia information product.
The difference in information scope
and focus between IPD and NCREIF
issummarized in the lower exhibit,
which highlights the elements
traditionally included by IPD and
excluded in NCREIF. (Note,
however, that NCREIF has recently
begun devel oping some of these
products, as described in Questions
8.1.3 & 4 above.) At least in the
U.K. and some other countries,
IPD’ s coupling of fund-level and

custom-benchmarking and performance attribution services to the basic investment
performance index product has resulted in a successful for-profit commercial product.
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(See Chapter 3in Volume 1 for ageneral description of the types of information typically
envisioned in real estate investment performance attribution analysis services.)

9.1.4 What specific additional information does I PD include beyond what NCREIF
includes?

This question is aimed at a moving target, as both IPD and NCREIF update and extend
the information they collect and report. Traditionally, however, IPD has collected and
reported substantially more information than NCREIF, as suggested in the answer to the
previous guestion and the exhibits on the previous page. To be more specific, IPD has
from the outset included fund-level information and has collected in its property databank
information on properties that were under construction or rehabilitation. A basic IPD
tenet isto collect information on all properties managed by each subscriber. In addition,
IPD has collected considerably greater depth of property appraisal and operational-level
information, including appraisal assumptions and inputs, lease, rental and occupancy
information, and more detailed breakdowns of operating expenses. Moreover, |PD
compiles and packages its information into aregular custom-benchmarking and
performance attribution analysis product that it provides on acommercial basisto its data
subscribers (at fees considerably higher than NCREIF dues, it should be noted). Although
NCREIF enables its members to perform some performance attribution analyses and
custom-queries of the NCREIF database viaits members' interactive website (see
Question 8.1.4), IPD provides this service for its subscribers and includes greater levels
of depth in the property operational level of the performance attribution analysis. Indeed,
IPD has standardized the benchmarking process and refined it to a high degree as an
articulated hierarchy of additive attribution components of the differential between the
agent’ s return and the benchmark return (see questions 3.8 & 3.9 in Chapter 3 of Volume
1). By regularly providing thisto al their subscribers, IPD probably has significant
economies of scale and scope advantages. Furthermore, by having the analysis done by a
“3rd party” (IPD) rather than by the agent himself, some additional credibility may
possibly be gained for the analysis, which may make it more useful for the agent for
external purposes.

9.1.51sIPD’s methodology and perfor mance measur ement consistent with
international state-of-the-art practice?

The broad answer to this question is clearly “yes’. IPD helped to pioneer, and has
subsequently been closely involved in the continuing evolution of, the state-of-the-art
methodology and practice outside of North America regarding custom-benchmarking and
performance attribution analysisin the private real estate investment industry. Of course,
this state-of-the-art is constantly evolving and developing, particularly regarding specific
technical-level issues, and some traditional IPD measures or information products may
have occasionally been superceded by newer procedures. It is our understanding,
however, that IPD is oriented primarily toward providing the information products that its
subscribers want, which tend to reflect the evolving state-of-the-art. Thus, we would
expect IPD, asacommercial firm, to be relatively flexible in keeping up with advancesin
the relevant state-of-the-art.
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9.1.6 How isthe natural monopoly role of 1PD addressed?

In contrast to NCREIF, which isanon-profit industry association, IPD is aprivate, for-
profit firm whose equity is controlled by the managing principalsin the firm. This
ingtitutional difference should be considered in light of the fact that evaluation
benchmark indexing tends to be a natural monopoly as well as an information product
that can be essential to the efficient functioning of the real estate investment industry (see
Appendix B to Chapter 2 in Volume 1). Although other publicly-available indices do
existinthe U.K., IPD clearly dominates in the property-level custom benchmarking and
performance attribution businesses. Indeed, to our knowledge, there is no effective
competing firm providing these types of servicesin the U.K.

Although the enjoyment of a natural monopoly no doubt provides certain advantages to
IPD as a private firm, the successful long-run dominance of the market for property-level
benchmarking services also requires that any firm or entity providing such services must
exhibit a high level of responsibility, integrity and sensitivity to certain issues. For
example, the ability to maintain confidential proprietary information from data-
contributing membersis the “ 1% Commandment” in this business. Similarly, it is
necessary to maintain a sufficiently “arms-length” relationship from the data-
contributors, while also obtaining something like industry-wide consensus on certain key
technical issues and standards. It is also necessary to make index products and
methodology widely-available and accessible at reasonable cost to industry and academic
researchers, including being open to scrutiny and criticism. Thisis particularly important
where the evaluation benchmark index overlaps with the broader “public good” functions
of a“flagship” research index for the real estate asset class. We conclude that IPD must
have an adequate track record in carrying out such responsibilities or it could not have
been as successful asit has been, both in the U.K. and in an expanding list of foreign
countries.

In some countries where IPD has recently begun operations, it has done so by working
directly with individual data-contributing firms, much asit does in the U.K. For example,
thisis essentially the case in Germany and France. However, in other countries (e.g.,
Netherlands and Sweden), IPD operates through contracts with local industry
associations that collectively represent the local data-contributing firms and broader
industry considerations. This provides a collective mechanism to address at |east some of
the concerns associated with a private firm holding a natural monopoly on a product that
is essential to the industry (see Question 2.B.4 in Volume 1).

In addition, IPD has always provided for industry and client representation in the
governance of their system through several devices:
» Severa surveyor firms hold minority sharesin IPD;
* Investor/advisor clients are represented as non-executive Board members,
» Consultative groups are established for both the index and benchmarking services,
with the former including actuaries, the Bank of England, the UK Government,
the actuarial consultant firm WM, academics, and major users.
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It should also be noted that there is some scope to balance “ monopoly” power with
“monopsony” power in the British system. (As described in Question 2.B.4 in Appendix
B of Chapter 2, “monopoly” refersto one supplier, while “monopsony” refersto one
customer.) IPD depends for alarge fraction of its database (its vital supply of “raw
material”), and its revenue, on asmall number of major data-contributing firms. This
makes it potentially relatively easy for IPD’ s users to form a collective “user group”, and
IPD isaware of this. IPD has stated that they target profit margins of 20%-25% of
revenues, and asaLTD company their annual accounts are available for public
inspection.

Section 9.2:
Some Technical Characteristics of the IPD Index, with Some Comparisonsto the
NCREIF Index

9.2.1 What indicesdoes | PD currently produce in the U.K.?

IPD’s original and “flagship” index isits Annual Index of U.K. investment performance.
Thisindex beginsin 1981, with an historical research series that extends back to 1971.
Thisisan index of both fund-level (what IPD calls “investment” or “portfolio” level) and
property-level (what IPD calls “market standing” level) total returns. Thisis combined
with afull custom-benchmarking and performance attribution service capable of breaking
down total returnsinto several layers of components. In 1990 IPD developed a Monthly
Index, based on unit-funds and other sources that report external property valuations on a
monthly basis. The Monthly Index startsin 1987 and has about one-fifth the number of
properties and about one-tenth the aggregate valuation of the Annual Index. Currently,
IPD is developing a quarterly index (and benchmarking service), based on a US$50
billion sub-sample of their Annual Index properties that are valued quarterly.

9.2.2 What arethe peer universes and market coverage of theIPD indicesin the
U.K.?

IPD attempts to include all types of professionally-owned investment real estate in the
U.K., not limited either by type of investment vehicle or by “branch” of the industry (type
of owner). The major types of professional investment owners are:

* Pension funds,

* Insurance companies (general accounts), and

* Property companies (publicly-traded real estate companies similar in some

respects to REITs and REOCs, with no special tax treatment).

IPD also includes some of the major landed estates in Britain (some of which are
organized as privately-held property companies). The major types of investment vehicles
include:

» Separate (or “segregated”) accounts (the dominant vehicle for the pension funds),
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» Commingled and pooled funds of various types (including unit trusts and limited
partnerships, which are popular among smaller pension funds),

* Publicly-traded sharesin property companies, and

» Joint-venture structures of various types (including limited partnerships).

IPD estimates that their property databank includes about 77%, by value, of all large
commercia properties owned by professional investors (approximately 18,000
properties). About three-quarters of this databank (some 14,000 properties) is represented
inthe IPD Annual Index, in particular, all the properties valued as of December each
year. Thus, the IPD Annual Index represents about 60% of the large, professionally-
owned commercial propertiesin the U.K. Some of the non-December-valued properties
are represented in other IPD indices, and IPD isworking on developing a single index
that would reflect all 18,000 properties, no matter what their valuation cycle. (To put this
in some perspective, the US$120 billion value of the IPD Annual Index property baseis
some 1.5 times the value of the NCREIF Index property base in a national economy with
aGDP about /8" that of the U.S., which suggests a rel ative market coverage ratio some
12-times that of NCREIF, based on theratio to GDP.)

Asof 1999, the IPD Annual Index property ownership was composed as follows by
value:

*  44% Insurance company funds

» 23% Pension funds (largely separate accounts)

e 13% Short-term funds (largely unit trusts and pooled LPs)

e 20% Other funds (including property company and estate holdings)

It should be noted that the IPD databank includes a much smaller representation of
residential income property than other types of income property. Thisis because much
residential income property in the U.K. is owned either by public sector entities or by
unlisted specialized investors. In effect, it seems that much of the residential sector is
viewed as a separate branch of the real estate investment industry that IPD has not yet
incorporated in its databank. If all large residential income propertiesin the UK were
included in the denominator, then the 77% “market” coverage percentage noted above
would be reduced.

It should also be noted that IPD’ s coverage of the publicly-traded property company
sector, though much more substantial than its coverage of the residential sector, appears
to be lower than its coverage of fiduciary institutions and unit funds. There are over 100
publicly-traded property companies in the UK, with some 80 firmsin the Financial Times
Property Index, while only eight firms are currently IPD data-contributing subscribers
(according to Tony Key, IPD’ s Research Director). However, these eight are among the
largest property companies, and as the sector is quite concentrated, it islikely that they
include over half of all the property holdings in the sector, by value. One reason that
more property companies are not included may be that (similar to REITsinthe U.S,, if
we understand correctly) such companies may not be required by law to regularly and
frequently conduct full mark-to-market appraisals of their property holdings.
Nevertheless, it does appear that, either out of legal requirement or accounting standard

Geltner-Ling Technical Report Page 99



practice, most of the largest British property companies do conduct regular and frequent
appraisals of al of their property holdings (in this respect differing from most U.S.
REITs). However, in many cases these firms do not use a December-ending fiscal year,
so even if their properties are in the IPD databank, they are not well represented in the
IPD Annual Index. Our understanding is that the gross asset value of the property
holdings of the publicly-traded property company sector in the UK is probably on the
order 70 billion, while less than £12 billion of thisis represented in the IPD Annual
Index. The establishment of IPD’s new quarterly index should improve property
company representation in an IPD index, asit will enable properties appraised on fiscal
year-ends other than the calendar year-end to be included.

9.2.3 Arethereinstitutional differences between the U.K. and U.S. that affect the
difficulty of obtaining broad market coverage for areal estate index?

There are three mgjor differences between the U.S. and U.K. that tend to make it more
difficult to obtain broad market coveragein area estate index in the U.S.

1. Fragmented industry: Theinstitutional real estate investment industry in the
U.S. ismore fragmented than in the U.K. In the U.K. asmall number of very large
life insurance companies and pension funds own alarger proportion of all
institutional property holdings than in the U.S. Institutional investorsin the U.S.
also tend to fragment their investments across multiple managers and advisory
firmsto a greater extent than in Britain, further complicating the institutional
structure. It aso seems likely that the U.S. may have a somewhat greater diversity
of types or styles of investment vehicles and managers. For example,
“opportunistic funds” inthe U.S. arerelatively rare in the U.K. These sources of
greater fragmentation and diversity tend to increase the potential “free rider
problem” and other obstacles to rapidly obtaining large market coverage in an
index inthe U.S.

2. Fragmented standards: Thereis probably less uniformity of standardsin the
U.S. regarding valuation practices and property investment performance reporting
across the various types of investment vehicles and branches of the investment
industry. For example, insurance company general accounts in the U.K. must
regularly mark-to-market. In addition, the Royal Institution of Chartered
Surveyors (RICS) exerts avery strong influence over the appraisal methods
employed in al branches of the industry. Because a successful benchmark index
requires broad agreement on valuation and performance measurement standards
and the use of common standards across all index participants, this type of
fragmentation also makes obtaining broad index market coverage more difficult in
the U.S.

3. Smaller institutional role: The entire institutional ownership sector in the U.S.
represents a significantly smaller fraction of all commercial property ownership
than in the U.K. In part, thisis because ingtitutions in the U.S. tend to limit
themselves to larger properties than in the U.K. For example, the average property

" Thisis an example of the rigor or IPD’sindex construction methodology in avoiding “stale appraisals’ by
only including in the index properties appraised as of the end of the calendar period covered by the index
return report.
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in the IPD Annual Index isworth about US$10 million, and the average property
in the IPD Monthly Index is worth only about $5 million. In the U.S. $10 million
is often considered to be the minimum size for institutional investment. In fact, the
average NCREIF property isworth over $30 million. Many individual retail shops
in British towns are owned by institutional investors, whereas most such
propertiesin the U.S. are owned by individual investors and operating owner-
occupants. In part, thisis because insurance companies are more heavily invested
inreal estate in England than in the U.S. Also, the publicly-traded property
company sector in the U.K. has traditionally been relatively larger than the REIT
sector in the U.S. A rough estimate of the value of al property owned by U.S.
institutions that roughly correspond to the institutions covered by IPD in the U.K.
(essentially: pensiqn funds, insurance company general accounts, and REITS), is
$500-$600 billion.=This s less than three times the value of the peer universe
IPD triesto cover in the U.K. (If the US$120 billion IPD Annual Index is 60% of
the overall U.K. professional investor universe, thisimplies that the British target
population has a value of about US$200 billion, with about 77% of this currently
in the IPD databank.) Y et, the U.S. economy is approximately eight times the size
of the British economy, as measured by GDP. The implication is that, even if a
U.S. index achieved a penetration of the institutional property ownership
comparable to what IPD hasin the U.K., thiswould still represent a much smaller
fraction of the overall commercial property population in the U.S. (In other
words, there may be as much as $2000 billion worth of “large” commercial
properties owned by professional investors of one sort or another in the U.S.; 75%
coverage of the major institutional holdings would be only some $420 billion
worth, or about 20% of the underlying property population by value.)

9.2.3 Do IPD indicesin the UK suffer from temporal lag bias?

There appears to be much less temporal lag biasin U.K. IPD indices than in the NCREIF
Index. Indeed, we find this to be one of the most impressive features of the IPD Indices
and of the U.K. property market.

One way to quantify this differenceis

A een i e U & o 1000 o indicated in the exhi bit. Assume share price
movements by publicly-traded property
companies or REITs as a basic “ benchmark”

80%

60%

40%
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0%

of informational efficiency in the
incorporation of relevant news into
contemporaneous valuations. In other
words, assume the London and New Y ork

-20%

Lag (vrs) Stock Exchanges are essentially equally

BENCREIF/NAREIT O|PD/FTRE

efficient in an informational sense: when
value-relevant news arrives, LSE-traded

property company share prices reflect such

" This estimate is based on conversations with industry researchers, and reflects a rough breakdown of $150
billion in pension funds, and $300 billion in REITs, and $100 billion in insurance companies.
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news as quickly and accurately as REIT share prices traded on the NY SE. Then, the
temporal lag between the public share price movements and the corresponding
movements in private property index values would give some indication of the magnitude
of temporal lag. This can be evidenced by the amount of lagged positive correlation
between publicly-traded real estate share price returns and private rea estate index
returns later in time. Asindicated in the exhibit, the average lag between the Financia
Time Real Estate Index (FTRE) and the IPD Annual Index is less than one year (as
indicated by the average lag with positive correlation). In contrast, the average lag
between the NAREIT and NCREIF indices is over two years.

9.24 Isthereadifferencein temporal lag between the |PD Annual and Monthly
indices?

There is some evidence that the IPD Monthly Index is slightly lagged behind the IPD
Annual Index. Thiswould occur if asignificant proportion of the monthly valuations that
underpin the Monthly Index are less than full, temporally independent reappraisals. (See
6.2.3 in Chapter 6 of Volume 1 for the meaning of the term “temporally independent”
appraisals and an explanation of the importance of this issue for avoiding temporal lag
biasinrea estate indices.) For example, if the average property in the Monthly Index is
fully reappraised only once per year
and not substantially updated in the
intervening months, then the
Monthly Index would lag about six
months behind the Annual Index as
of the end of each year (assuming all
140 - propertiesin the Annual Index are
130 4 fully reappraised as of the end of the
year). Although the evidence is not
definitive, there is some empirical

IPD Monthly Capital Value Level

160

150 -

120

1101 indication that the Monthly Index
100 -+ lags on average two to five months
O behind the Annual Index. For
8612 8812 9012 9212 9412 9612 9812 example, the widely-perceived sharp

but temporary downturn in the
property market in the third quarter
of 1998 (reflecting the global equity retreat triggered by the Russian financial crisis) was
not reflected until the fourth-quarter in the IPD Monthly Index, and only thenin a
leveling-off rather than a sharp downtick. Nevertheless, even the IPD Monthly Index
appears to be much less lagged than the NCREIF Index.

9.25ArelPD indiceslesstemporally lagged than other British privatereal estate
indices?

Apparently not. There is no evidence that IPD indices lead other British private red

estate indices of similar reporting frequencies. For example, the Richard Ellis and IPD
Monthly Indices seem to be highly contemporaneous. In general, the contemporary
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correlation between the IPD indices and other equal-frequency British indicesis around
90% or more. (See Question 9.1.1 for adescription of the Richard Ellisand JLL indices.)

9.2.6 What arethe causes of the differencein temporal lag bias between the U.K.
indices and the NCREIF Index in the U.S.?

There are three sources of the difference in temporal lag bias between the two countries.
From most to least fundamental, these sources are: (1) the nature of the property asset
markets, (2) the nature of the appraisal process at the individual property level, and (3)
differences in the way the indices are constructed. Our perception of each of these
sources of the temporal lag difference is described below.

1) Property asset market differences. There are important differences between the
institutional commercia property asset markets in the U.K. and U.S., which probably
cause the U.K. markets to be more informationally efficient than the U.S. markets.
These differences probably make it easier for market participants to value the typical
property in the U.K. as compared to the U.S., and to more accurately incorporate the
effect of the latest news and information in such valuation. This would cause property
markets to be less “sluggish” in the U.K., resulting islittle (if any) temporal lag in the
property market valuations themselves. The mgjor differences between the U.S. and
U.K. inthisregard include:

a)

b)

Property and leasehold differences: Institutional commercia property in the U.K.
tends to make greater use of much longer-term leases than is the case in the U.S.
This gives private property equity investment more “bond-like” characteristics
than in the U.S. This also makes property a more homogeneous asset, and
therefore easier to value from a capital market perspective. In effect, some of
what is unique and risky in the typical U.S. property investment isin the U.K.
context passed on to the tenant who, in the traditional arrangement, typically
signed a 25-year lease with 5-year upward-only rent reviews. Also, individual
propertiesin the U.K. tend to be smaller than in the U.S,, typically resulting in
fewer numbers of tenants and leases per property, which again ssimplifies the
valuation process.

Geographic differences. The economic geography of the U.K. is simpler than that
in the U.S. There are fewer regions, with less economic diversity, and the
institutional commercial property market is dominated by a single metropolitan
area (London). Geographic simplicity also tends to make real estate more
homogeneous and therefore easier to value.

Role of publicly-traded property companies: Throughout most of recent history a
significantly greater share of British institutional commercial property was owned
by publicly-traded property companies. In combination with the greater
geographical and property-level homogeneity noted above, this makes it relatively
easy for property “price discovery” to occur in the more efficient public stock
exchange rather than in the private property market. British market participants
and appraisers can more easily and directly glean information relevant to the
valuation of privately-held properties ssmply by observing property company
share price movements in the stock exchange.
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2)

3)

Appraisal practice differences: Both the U.S. and U.K. have old and well-respected
property appraisal professions with long-standing traditions and formally-instituted
standards of practice. Although broadly similar, there are neverthel ess important
differences. The RICS dominates the appraisal industry in the U.K. to perhaps a
greater degree than the Appraisal Institute doesin the U.S. Also, related to the
property market differences noted in (1) above, RICS procedures may be developed
to agreater degree of rigor and standardization. We have the personal impression that
the appraisal profession is treated somewhat more seriously in Britain, and that the
appraisal processin the U.K. relies more heavily on public capital market
informational inputs. Perhaps as a result of this (as well as other cultural differences),
we get the impression that property market participants in England pay more attention
to the opinions of appraisersin the U.K. Thiswould result in causality flowing more
equally in both directions between appraisals and transaction pricesin the U.K.,
whereas in the U.S. the flow of causality is more dominantly from transaction prices
to (subsequent) appraisal estimates of value. Such differences would result in less (or
no) temporal lag between property market values and appraised valuesin the U.K.,
while such alag would tend to exist in the U.S.

Index construction differences. The NCREIF Index is constructed as a quarterly
index from properties that are largely valued annually on arolling basi s throughout
the year. Theresult isa*stale appraisal effect” in the NCREIF Index, which isone
cause of temporal lag biasin that index. (See Questions 8.2.1-4 in the previous
chapter.) The stale appraisal effect islargely absent from the British indices. Most
notably, in the IPD Annual Index all properties are seriously reappraised as of the end
of each calendar year, contemporaneously with the reporting interval of the index. At
this frequency (and given the property market and appraisal practice differences noted
above), these appraisals may well be “temporally independent” to an impressive
degree. Certainly, the simultaneous reappraisal of so many properties (and a
significant proportion of all institutionally-held properties, as noted in Question 9.2.2)
must inevitably have an effect on the nature of the appraisal process. Even though a
value is ultimately pegged onto each individual property, some elements of a*“mass
appraisal” process likely come into play in the British system, particularly asthis
annual end-of-year appraisal process is now coordinated to some extent (at |east
informally) by IPD (e.g., if nothing else then by virtue of the fact that most of the
appraisals will be submitted into the IPD databank and hence subject to IPD review).
As described in section 6.3 of Chapter 6 (in Volume 1), mass appraisal offers
economies of scale and improves the terms of the “noise-vs-lag trade-off” in the
appraisal process, helping to reduce temporal lag bias.

In summary, the difference between the U.S. and U.K. private real estate indices
regarding temporal lag bias reflects only in part differencesin index construction
methodology between NCREIF and IPD (or other British indices). It seems likely that the
greater part of the difference in temporal lag bias reflects more fundamental differences
in the property asset markets and appraisal practices. On the other hand, it isimportant to
note that IPD (and/or the system of annual benchmarking developed by IPD) has had

some influence on the nature and functioning of the British markets and valuation

process.
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Chapter 10:
The PCA Index in Australia:
Some | ssues Relevant to the U.S. Case

10.1 What istherole of the PCA Index, and what types of infor mation products and
functions does the PCA provide?

The Property Council of Australia (PCA, formerly the Building Owners & Managers
Association - BOMA) is amulti-purpose, non-profit industry association that represents
virtually the entire spectrum of the commercia property investment industry in Australia.
Their membership encompasses all leading institutional investorsin Australia, including
pension funds, property trusts (roughly equivalent to REITS), and financial organizations,
aswell as private investors and developers. Compared to both NCREIF in the U.S. and
IPD in England, the PCA is arelative newcomer to the indexing and benchmark service
provision business. PCA began in 1990 with a property-level index very much like the
NCREIF Index, which they

Data Sources Database Types Index Types Uses/Functions
produced in association with Frank
pro—— Agent Russell Co. Thisindex is still
Manager | 7| Levd Evaluation y| Pertormance produced, now independent from
Peer Benchmarks Russdll, under the name:
uverss N[ Prepery \ Investment Performance Index
== e | (1P1). In 1995, PCA extended their

Attribution & information services to include a

Asset Class / Diagnostics fund-level custom-benchmarking
— and performance attribution service
e |0 " Rescarcn broadly similar to the IPD service
e Sudies in England, which they call the
Benchmark Clearinghouse: Fund
Managers Information Service

(“the Clearinghouse”, for short). Thus, the current information product coverage of the
PCA in Austraiais similar to that of the IPD in England, and broader than that of
NCREIF inthe U.S., asindicated in the exhibit. The Clearinghouse Service and its
associated benchmark index sits above the Investment Performance Index in the value
chain and draws heavily on the information from the Index. Not all data-contributorsto
the IPI have as yet elected to join the Clearinghouse Service, which has higher fees. On
the other hand, some types of properties and investments that are included in the
Clearinghouse (e.g., development projects, indirect property investments) are not
included in the IPI.

Research

Traditional PCA products emphasis

*Office & mallsonly

10.2 What isthe PCA Index’s market cover age?

The PCA Investment Performance Index includes over 80% of the institutionally-owned
properties in the reported sectors, which include office, retail and industrial. As of June
2000 the index included 619 properties worth A$42 billion (US$27 billion). Thisis about
one-third the value of the NCREIF Index property base, in an economy with less than
1/20" the GDP of the U.S., for arelative coverage ratio almost seven-times that of
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NCREIF. The properties not included are largely those that are not re-valued at |east
annually. The types of owners covered include virtually all institutional investorsin
Australia. In addition to pension funds and insurance companies, the covered investors
include Listed Property Trusts (LPTs, the Australian equivalent of REITS), whichin
Australia are required to annually mark-to-market their property holdings. (PCA includes
A$24 billion worth of the total pool of A$29 billion LPT property holdings.) The PCA
annually surveys membersin order to quantify the total market base by location and
property sector, including properties that are not part of the index.

10.3 How doesthe PCA Index compareto the NCREIF Index in itsindex
construction procedures?

The scope of information products and service provision of the PCA is more similar to
that of IPD than NCREIF. However, its Investment Performance Index has more
technical index construction characteristics in common with the NCREIF Index than with
the IPD Annual Index. In particular, the PCA Index is quarterly, but based on a property
population that is largely reappraised annually at various times throughout the year.
(More than half the PCA properties are revalued annually, several contributors value their
properties twice per year, and a small minority value every quarter.) As aresult, the PCA
Index experiences a“stale appraisal effect” similar to that in the NCREIF Index. (The
PCA Index was biannual from 1984 through 1994, moving to quarterly in 1995.)

10.4 How does the Benchmark Clearinghouse work?

The Clearinghouse currently includes 454 properties from 41 funds, worth A$32 billion
in aggregate. The Clearinghouse was established to report on fund level performance
rather than the direct property level focus of the Investment Performance Index, and to
provide a custom-benchmarking and performance attribution service at the property
operational level. Clearinghouse subscribers pay an additional fee and must contribute
some additional data beyond what is required for the IPI. At present the Clearinghouse
reports on a semi-annual basis and does not include all of the data-contributorsin the IPI.
Within the Clearinghouse the IPI is used to benchmark certain property market segments
that have too few properties within the Benchmark Clearinghouse to meet the minimum
criteriafor publication. The additional functionality that the Benchmark Clearinghouse
adds beyond PCA’s original 1Pl contribution is as follows:

» Coversall direct property sectorsin investor portfolios (development
sites, agriculture, car-parking, hotels and tourism, non metropolitan
office etc, as well as the core office, retail and industrial sectorsincluded
inthe IPI).

* Benchmarks the performance at the fund-level, including investments
other than direct property (e.g., listed and unlisted property trusts, cash
etc).

» Measures the performance of properties held in non-transparent JV's,
which are analysed on the basis of their underlying property performance
and the performance of the JV structure.
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e Provides attribution analysis at the portfolio and property operational
levels (including separate peer group benchmarking of cash and indirect
property investments).

e Measureslease expiry profile by income and area of the direct property
portfolio

» Allows comparison by peer group in addition to the market comparisons
available through the IPI

* Includesall property information including partial quarters of ownership
and impact on the fund

» Measures direct property returns both pre and post transaction costs.
Transaction costs are excluded from comparisonsin the IPI

10.5 Arethere any unique and interesting featur es of the PCA benchmarking
methodology and information products?

We have not had time to attempt a detailed and comprehensive review of all the
benchmarking information services provided by PCA. We have, however, been
impressed with the technical committee structure and procedures the PCA has instituted
with the objective of insuring the PCA’s information products reflect the latest
international state-of-the-art practices, and that the procedures adopted by the PCA are
well publicized and explained to the industry. This system seems to work effectively. For
example, to our knowledge, the PCA was the first benchmarking agency to implement
the 3-part breakdown of portfolio-level performance attribution defined on “pure’
allocation and selection components plus an “interaction” effect, an approach that has
some advantages in clarity of attribution and academic acceptance. Also, as a multi-
purpose real estate association, the PCA is not limited to collecting data from the peer
universe of data-contributors involved in the Pl and Benchmark Clearinghouse. As a
result, the PCA collects additional data directly from the space and asset markets.

10.6 What data doesthe PCA collect directly from the space and asset markets?

As amulti-purpose industry association with very broad representation across the
Australian property industry, the PCA is able to tap a number of different types of
sources of data, in addition to the IPl and Clearinghouse data contributed by subscribers
and participants in those indices. Much of thisinformation is potentially useful for
research purposes. As examples, PCA:

» has maintained an extensive database on the office space market for some 15
years. Thistracks on an individual property basis such items as quality grade,
vacancy (direct, sub-lease and total), gross and net |easeable areas, and status of
space (withdrawn, new supply, partia or full refurbishment).

» surveys new developments for future supply coming online over a period of 3
years, obtained from real estate agencies and property owners. (Thisdataisa
component of the official Australian index of leading economic indicators.)

* maintains adatabase of every shopping centrein Australia, including information
on size, turnover, pedestrian estimates, major tenants and tenant areas, number of
specialities and arange of other key statistics on each centre.
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isin the process of developing a complete inventory of Australian industrial
property, testing a satellite imaging system against government cadastral maps to
generate a complete stock list.

conducts an annual survey of al their members to track the magnitude of
institutional holdingsin all markets, whether or not properties are included in the
IPI or Clearinghouse databanks (e.g., due to lack of sufficient reappraisal
frequency).

collects on an annual basis information on office and retail properties entire chart
of accounts (rental income, salaries, water rates, lifts, air conditioning, and so
forth).
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