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BACKGROUND
Technical Field
The present application is directed generally to REIT-based property retum indexss and

in particular, creating indexes of property market returns according to target characteristics of

* properties held by the REITS.

Description of Related Art

Growing quantities of commercial property equity assets are being held by publicly
traded securitized real estate companies, known as Real Estate Investment Trusts (REITS].
Public stock exchanges are generally regarded to be more efficient and liquid than traditional
private property markets, in which real estate assets trade directly in privately negotiated
transactions. However, REITs’ diversification across geographic regions and types of property
usage, as well as REITs’ leverage, inhibits analysts’ abilities to use REITs® liquidity for making

targeted investments according to desired characteristics of property hoidings.



According to a first aspect of the present invention, there is provided a method comprising: identifying
valuation data comprising a plurality of estimated asset values corresponding to one or more of
location information and property type; identifying a group of two or more characteristics, wherein the
characterjstiggRgleng to one of a property type group and a regional group; for each respective real
estate investment trust of a plurality of real estate investrnent trusts: compiling respective return data
from the respectiverréiag estaie inpestheni-teastinidentifying respedtve moldinggatansegarding each
property of a respective plurality of properties of the respective real estate investment trust, wherein
the holdiﬁ&ﬁ‘&f’(&’%&?ﬁb‘f%’é@%ﬁ‘ﬁ”ﬁ?ﬁ‘ﬁ%?é’]ﬁﬁafﬁ%afﬁﬁﬂf’?ﬁ%]r?ﬁsﬁfiﬁq%%rﬁfﬁm R/B‘??,Oé&’t%"ﬁﬁfizing, by a
processol,ol & RRIBHINELARHSE MAOLIMBIRIORGIEA Ol IbfURSAEEMR AL Al lgroperties by a
first characteristic of the group of two or more characteristics to generate a respective first property
segment ciherginithe:inige o ofe prpperties e categarizatbasetirngartppon thesespective
holding data categorizing, by the processor, two or more properties of the res%(gactive lurality of

propertie RS EEhE ARATAS SR Gfh R GrEUH SV SrRBFE S ArETIERICE PYéferate a

respective, $eGORd. ATQREIty, SeAmERk, WRGERIINE bR Al MG RICRETIES Ale £algdlized based in part
upon the respective holding data and determining, by the processor, for each of the first property
segment exnddhe sectndjnoperty stymeni;tespdctive assehdataswhiereintrespdopveasset data is
based in part upon the valuation data and the respective return data; determining, by the processor, a

first reIati?fé“W'éFéﬁP%?r&fﬁqggﬁg%%OF@éTMQrﬂW/@éW%ﬁft?ﬁ‘i’gf"ﬁﬁ%aﬁfﬂ?&ﬁfﬁ ‘Efﬁreal estate
investment tsts AGEoTding: 10,2 [RIRREUYERIOPSUIR ghmﬁyrgfsp@@rfeﬁyg teakastaie. inygspent trust to
the first characteristic; determining, by the processor, a second relative weight of each respective real
estate invesgmantitrusbtohihepharaliyyiofyealcestatesvest ivent dpustSeaosordiagitola respective
exposure of the respective real estate investment trust to the second characteristic; and determining,

by the pro¥ESRBP H Pt AR \WHET IR ThEPPBFACTREREX SoHERE A B SEEBitNgo: the first relative
weight of eacl SeRREGING L BRLETIRIG MESIMERLIHELA NG Rally of sealEsialR-Rvesiment trusts,
the second relative weight of each respective real estate investment trust of the plurality of real estate
investmegtoinusisyandhthecheturrridatacofceaah 1 espedtvededlesiate snvestmdatirdstied the plurality of
real estate investment trusts. Accordir;i%to the second aspect of the present invention, there is

provided BYEtARSE EoTSASHTG KoM RGTEgs8 S PETtFR tEeAE h AL TERT B (At fnvestment trust
ofa p_'Uraﬂ;@c&ﬁcﬂ?ﬂlr%§$§B@d{é\fﬁtﬁ%@h}r&g%@ta@ﬁfﬁ%Q&%H&}{io&W?e%l}léﬁ,aﬁe%%t%% investment trust of the
plurality of real estate investment trusts, determining, by a processor of a computing device, for each
holding ofvaepliunaliiycofeheldifgsiobthe irgspectiveaediestadad avbstmepictiustinesipective asset data;
determining, by the processor, a model comprising, a first target characteristic and a second target

characterfSHERIPR R BRI EEPLR TR BEINERTENSE SFHEBIINATR? SresArssia mvtetfent trusts,
determinigg?apw e PIRCRSA A SLEXRASHSLE %ﬁ&%ﬁ@@ib@u@é%%é@&@%ﬁs@éhe first target
characteristic and a second exposure of the respective asset data relevant to the second target
characteristic; applying, by the processor, the model to the plurality of real estate investment trusts to
produce a return index reflecting returns by each of the first target characteristic and the second target
characteristic, wherein applying the model comprises: for each real estate investment trust of the
plurality of real estate investment trusts, determining, by the processor, a respective first coefficient of
the respective real estate investment trust based at least in part on the first exposure of the respective
asset data of the respective real estate investment trust, wherein the respective first coefficient reflects
a weight of the respective real estate investment trust in the return index by the first target
characteristic, for each real estate investment trust of the plurality of real estate investment trusts,
determining, by the processor, a respective second coefficient of the respective real estate investment
trust 2a based at least in part on the second exposure of the respective asset data of the respective
real estate investment trust, wherein the respective second coefficient reflects a weight of the
respective real estate investment trust in the return index by the second target characteristic, and
determining, by the processor, the return index based at least in part on the respective first coefficient
of each real estate investment trust of the plurality, of real estate investment trusts, the respective
second coefficient of each real estate investment trust of the plurality of real estate investment trusts,
and the respective return data from each real estate investment trust of the plurality of real estate
investment trusts. The target characteristics can be property market segments. The compiled
REIT return data can reflect total returns or capital returns. In the latter embodiment, the generated
index is a price index. The processing can be regression, direct calculation, and/or mathematical
constrained optimization. The predetermined frequency can be one of monthly, daily, and real-time.
Property holdings lacking the target characteristics for each REIT used to compile REIT return data
can comprise less than a predetermined percentage of the REIT's total property holdings. The
predetermined percentage can be one of 30%, 40%, and 50%. The Weighted Average Cost of Capital

(WACC) accounting identity can be used to de-lever the generated REIT return data. The processing
can acentint for miilticollinearityy amona the tarnet characterictice RRIFE DECRIPTION OE THE



FIG. I is an exemplary block diagram of a computing system for generating the REITbased pure
property return indexes; FIG. 2A-2E are exemplary graphical depictions of REIT-based pure
property price return indexes according to usage type sectors; FIG. 3 is a table demonstrating

exemplary Variange oflatian L AGLors: (YIRS, AGHIRSHARIST RIORE Y SEHMNEMS ARy of cafl G- 4A-4D are

exemplary graphical depictions of REIT-based pure property price indexes that account for VIFs.
DETAIL EfESCRI RRlON cfaepurposes ohrgadiigihatde scription oithecvardogsoembodiments
below, the following descriptions of the sections of the specification and their respective contents may

be heIpfull‘f’Sp"‘Cti‘@méﬁeﬁfﬁ%%m@iﬁf%wwg R P B SEY D R P feturn indexes
generatege%%%%n% 10- N6 RES e SEAS Wierein 1noREHP DB AE3CHRER SXR0RIRTY. Methqds for

generating REIT-Based pure property return indexes;
relative weight of each respective real estate investment trust of the plurality of real estate investment

trusts, the second relative weight of each respective real estate investment trust of the plurality of real estate
investment trusts, and the return data of each respective real estate investment frust of the plurality of real
estate mvestment trusts,

According to the second aspect of the present invention, there is provided a method comprising:
compiling respective return data from each real estate investment trust of a plurality of real estate
investment trusts at a frequency; for each real estate investment trust of the plurality of real estate
investment trusts, determining, by a processor of a computing device, for each holding of a plurality of
holdings of the respective real estate investment trust, respective asset data; determining, by the processor,
a model comprising a first target characteristic and a second target characteristic; for each real estate
investment trust of the plurality of real estate investment trusts, determining, by the processor, a first
exposure of the respective asset data relevant to the first target characteristic and a second exposure of the
respective asset data relevant to the second target characteristic; applying, by the processor, the model to
the plurality of real estate investment trusts to produce a return index reflecting returns by each of the first
target characteristic and the second target characteristic, wherein applying the model comprises: for each
real estate investment trust of the plurality of real estate investment trusts, determining, by the processor, a
respective first coefficient of the respective real estate investment trust based at least in part on the ﬁfét
exposure of the respective asset data of the respective real estate investment trust, wherein the respective
first coefficient reflects a weight of the respective real estate investment trust in the return index by the first
target characteristic, for each real estate investment trust of the plurality of real estate investment trusts,

determining, by the processor, a respective second coefficient of the respective real estate investment frust
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Section C describes a computing system for generating the REIT-Based pure property return indexes
described herein; and Section D describes exemplary demonstrations of generating REIT-Based
pure property price return indexes. 3 A.Overview of the REIT-Based Pure Property Return Indexes
En genergl.oygnview, e Riesens disclosiueelales. o, sysieme and.meiheds {9 geperating
REIT-based property return indexes, such as total return indexes and price indexes. Although REITs
own diveisedseahesiatetassets aspossgeogrhphitabregibns anddypésiofgroperty;ltheir holdings of
properties nevertheless permit careful manipulation to yield information about underlying property

valuation& B IRIETTS I bE T e 4 T gererate’ deevared e RES Tt reflect
property {gINS, IRFQURINGS PLRPST RS ARCAIAING IR FRRRL GhARRIPUSIC S FQk&Xample, properties
may be grouped according to their segments of the property market. A segment may refer to a
combinatidmopiprtipenty:lsage iypensactor(s i{egeaparientdiitisiridl cofficd,cetail, hotel),
geographical region(s), economic region(s), and/or metropolitan region(s) that defines a segment Of

the overallSHraGEE YdhATSPLEHIShETRF GRBE M oHEP LTS TProp R de i3y be grouped
according t9 characieristics.sueh 858146, gradation pfurbanity(e-g., urban, suburban, or rural), extent
of subjection to supply constraints, or any other similar characteristic. As a result, the present
disclosure may generatetinadexasdthat teflegtepyopertyscetwms ioe thexNot thigdstam &otekproperty
market, the West Coast retail property market, the Midwestern industrial property market, small

propertie& e guhIIHEHIELPLHSEESN BropRITEL A b FEpRTEC Pk 8#5SF Bieh difegory as
would be apRIsGIAIGdQY,pa8.0f Auinarsidl, Ihdhe ARt e RuRRzesAliis digglosure, such
indexes may also be referred to herein as "targeted portfolios." The indexes generated according
to the presetidisalo $uge:axhibibamenibenbfyudid endndlnoie WorbhyyohéaliagtestiesheRargt; such
indexes appear to lead transactions-based direct property market indexes during market turns. Such

informatiGHPES BrEV It 1 BELO FS I SR ARTATEE 1L iR TS 1R SPAYARVASEHIENE in the
commercial 16l estalermarkehnviile.retaining R, B%Mi?&fﬁ%ﬁéé@% RUblicomarkebyja REITS.
Additionally, this information may open opportunities to construct hedges in the real estate market and
support ded\ativegidréldigng:d AveBecOmdothepintieXaes @xhibitinaiadiitiescoomm parbblé-driess than existing
private market transaction-based indices, such as the Moody's/REAL CPP], reflecting their accuracy
as model&THIFd FHE TriaLag cBiF BReGEme ARt e THE: MY agtHERIES "y, B#slly or real-time, the
latter refegring.tn.data as it becomes available via ticker tape or the like) without significant increases in
noise and at various levels of granularity for the target characteristics, thereby providing more detailed
information about property prices. Lastly, such indexes can be directly constructed and traded via long
and short positions taken in the publicly-traded REITs that compose the indexes. This facilitates
pricing of P atvesh WO OE LB R tion of exchange-traded funds (ETFs) that track or
implement the ingexgs. RQvaralluheipdexesof thaplesrAieiRsuiecarLroxidRaccMIAte
high-frequency information about property market prices and/or total returns that can be leveraged for
a wide varretynohfinansiahibitistivess to the following description taken in confunction with the

accompanying drawings, in which:
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B.Methods of Generating the REIT-Based Pure Property Return Indexes To determine the returns
for grouping of properties by target characteristics based on RE1Ts, the return for each REIT at a
predetermined interval of time may be modeled to account for each target characteristic. Although the
models described in the present disclosure are directed to property market segments, the structure
and application of the model may be reformulated according to any desired characteristics of the
property holdings, as would be appreciated by one of ordinary skill in the art. Further, the models
may be adjusted to produce indexes reflecting price returns or total returns to the groupings of
properties by targeted characteristics. When the compiled REIT 7.5 return data reflects capital
returns, the created index tracks price returns. When the compiled REIT return data reflects total
returns, including fHéonfen fremmiazfertrithexematk sapralite fifns. for spratha iR model for the return
for each RELL?—!M*E;%@ ‘gpoggl%;ipgl g%:a%r(ggng to five usage-type property market segments may follow the

formula: =b+b x +b X +b - .ft- _A.|.t0,1’OJA where:
FIG. 2A-2E are exemplary graphical depictions of RE1T-based pure property price return
indexes according to usage type sectars;
FI1G. 3 is a table demonstrating exemplary Variance Inflation Factors (VIFs) across target
property segments; and

FI1G. 4A-4D are exemplary graphica! depictions of RE1T-based pure property price

indexes that account for VIFs.

DETAIFED DESCRIPTION
For purposes of reading the description of the various embodiments below, the following
descriptions tl;)f the sections of the specification and their respective contents may be helpful:
- Section A presents an overview of the REIT-Based pure property return indexes
generated according to the present disclosure;
- Section B describes exemplary methods for generating REIT-Based pure property
return indexes;
- Section C describes a computing system for generating the REIT-Based pure
property return indexes described herein; and
- Section D describes exemplary demonstrations of generating REIT-Based pure

property price return indexes.



bsa is the return to property market segment Sat time t, where: aioffir dollar percentage of assets held
by REIT i in apartment segment at time t x0,4,- dollar percentage of assets held by REIT i in office
segment at time t xtu dollar percentage of assets held by RUT i in industrial segment at time t xR,A.,-
dollar percentage of assets held by REIT tin retail segment at time t Xgin dollar percentage of assets
held by REIT i in hotel segment at time t where: Xdi,t X0,1,+XR,i,t=j and where: e,,, is an error term
reflecting the idiosyncratic return of R,EIT i at time | Although the model accounts for five property
market segments, other embodiments of the model may use any number of segments or any number
of groupings of properties by target characteristics. = When the dollar value of assets in a REIT's

portfolio cannot be obtained, proxies such as rental income, total square footage, or any comparable
metric may o-us SRS SR Based Pure Property Return Indeses

In general overview, the present disclosure relates to systems and methods for generating
REIT-based property return indexes, such as total return indexes and price indexes. Although
REITs own diverse real estate assets across geographical regions and types of property, their
holdings of properties nevertheless permit careful manipulation to yield information about
underlying propeﬁy valuations. In particutar, REITs may be manipulated to generate de-levered
indexes that reflect property returns for groupings of properties according to target
characteristics. For example, properties may be grouped éccording to their segments of the
property market. A segment may refer to 2 combination of property usage type sector{s) (e.g.,
apartment, industrial, office, retail, hotel), geographical region(s), economic region(s), and/or
metropolitan region(s) that defines a segment of the overall aggregate commercial property
market. In another example, properties may be grouped according to characteristics such as size,
gradation of urbanity {e.g., urban, suburban, or rural), extent of subjection to supply constraints,
or any other similar characteristic. As a result, the present disclosure may generate indexes that
reflect property returns for the Northeastern hotel property market, the West Coast retail property
market, the Midwestern industrial property market, small properties, large properties, suburban
properties, urban properties, or any cther such category as would be appreciated by one of
ordinary skill in the art. For the purposes of this discl‘osure, such indexes may also be referred to
herein as “targeted portfolins.”

The indexes generated according to the present disclosure exhibit a number of unique and
noieworthy characteristics. First, such indexes appear to lead transactions-based direct property
market indexes during market turns. Such information can provide investors with opportunities

to make pure, targeted investments in the commercial real estate market while retaining the



6 when REITs include miscellaneous property exposures to non-targeted segments (e.g., land,
garages, international assets), such exposures can be aggregated into a single "other" segment and
the dollar percentages held by targeted property market segments can be adjusted to sum to one (1).
In this manner, the "other" segment can be ignored and the remaining exposures can be resealed to
sum to one (1). For example, if a REIT holds 25% of its holdings in office properties, 60% in industrial
properties, and 15% in parking facilities, the office exposure can be converted to 25/85% office, the
industrial exposure can be converted to 60/85% industrial, and the parking exposure can be ignored.
Using this model, the returns to real estate assets in the "other" segment can be transferred to the
idiosyncratic return term, i.e. the error term. In some embodiments, a REIT is'included in the index if
the "other" ségiifénbeiolis igraxbivragkpreoRiErminétlipmibe tiagéofave RE s total holdings (e.g.,
25%, 30%, 40%), Qtherwise, t EIT may be filtered out. As a result, the present disclosure can
leverage infoatpr%oa){wgﬁ%é%ﬁ)tn Sp&r%%?é?t e?ﬁ%ﬁee}{eggga?ﬁeeﬁg( ??n%lgr%@?g?e% in %V%Sn U%, even if the REIT

contains significargdaldingsautsideithe dangeted spginepSess deoRtine grvalepment of the model,
the model can be expressed in matrix form as: flawed = Ableveled + where ne"red is a vector of length

N, with each BREHESSt Fpst &Sirting treh ety YR Rfth t8Fedefraing BT uRREI TS s an NXK matrix
containing thg, dplarpRIeeninges Qf-ASels. iy eReh é%.g!liam 6Aeh-ahING L. K segments. u is

the idiosyncratic returns of the REITs. As previously describéd, REITs exhibit idiosyncratic returns
attributed to afsets indrepsidrgeted pripdrtyiatidrketsegtinelity, vREITF seri@tadnagement, and/or

idiosyncratic retyrns i;[hin eaf:h EflT's irpdjvigjual properi%/ holdings. To obtain the most accurate pure
property retuin “INGex, any Approach T8 YERErShiNG Qe IRERLRY Rl A SR E & Miize idiosyncratic
REIT return vasiaacfiormatioh BMIFRBELAELNLIGIOSHRE ALl R af & B EdlRR LS MOdeled as being
inversely proportional to the total dollar value of its property holdings. Further, the idiosyncratic retums

may be assUfféd Y& b’é&?ﬂ%éﬁéI&tﬁ@“ﬁ@hﬂdﬂy‘ﬂ@ibm@ﬁ?ﬁﬁ@lﬁw@t AEarrzérdadEkre-idiosyncratic
variance Q offeliis MINRG SARAVACIE S asROIng 0, A MEhQd Al estimalion, For example,

(ETFs) that track or implement the indexes. Overall, the indexes of the present disclosure can
provide accurate high-freguency information about property market prices and/or totai retumns

that can be leveraged for a wide variety of financial initiatives.

8. Methods of Generating the REIT-Based Pure Property Return Indexes

| To determine the returns for grouping of properties by target characteristics based on
REITs, the return for each REIT at a predetermined interval of time may be modeled to account
for each target characteristic, Although the models described in the present disclosure are
directed to property market segments, the structure and application of the model may be
reformulated according io any desired characteristics of the property holdings, as would be
appreciated by one of ordinary skill in the art.

Further, the models may be adjusted to produce indexes reflecting price returns or total

returns to the groupings of properties by targeted characteristics. When the compiled REIT

- 5



can be defined as an NxN diagonal matrix containing the idiosyncratic REIT return variances, with
each diagonal element defined as: where total, is the total dollar value of properties held by REIT i. In
some embodiments, each diagonal element can be defined as: If 2.z - .J total, In this manner,
property market segment returns can be estimated via generalized least squares according to the
following equation: = To-'xr x In-" r An intermediate step in the above process includes the
determination of the weights for REITs in a targeted portfolio, as the following matrix labeled If: H
zenved = @Kr 4-2-1 -1 X) Xr Cli

return data reflects capital returns, the created index tracks price returns. When the compiled
REIT return data refiects total returns, including income, the created index tracks total returns.
The particular model for the return for each REIT when modeling according to five

usage-type property market segments may follow the formula:
He = by X+ 00, %05, + by Xy, by Xp,, thy xp,, e,
where:
bs, is the return to property market segment S at time ¢,
where:
Xy, »dollar percentage of assets held by REIT i in apartment segent at time £
Xp,ir-dollar percentage of assats held by REIT 7 in office segunent af time ¢
xy;r= dollar percentage of assets held by REIT / in industrial segment at time r
Xpi;= dollar percentage of assets hetd by REIT § in retail segment at time ¢

Xy~ dollar percentage of assets held by REIT i in hotel segment at time f

where:
Xae t 170,:’,3' Xrii t Xppr T AH =1
and where:
e isan érror term reflecting the idiosyncratic return of REIT / at time ¢
Although the model accounts for five property market segments, other embodiments of

the model may use any number of segments or any number of groupings of properties by target

characteristics.
When the dollar value of assets in a REIT’s portfolio cannot be obtained, proxies such as
rental income, total square footage, or any comparable metric may be used instead. Further,

6



in which Hlevered is a KxN matrix where each row k represents a portfolio of weights of REITs which
has unit exposure, i.e. 100% exposure, to segment k and zero exposure to every segment other than
segment k. The property market segment weights sum to one (1) for the target segment and to zero
(0) for the non-target segments, and may represent long and short positions for the REITs. If such a
portfolio were invested, the portfolio would yield a pure return to the targeted property market segment
while minimizing idiosyncratic REIT return variance. Further, instead of regression via generalized
least squares (GLS), the H matrix can be determined via direct mathematical calculation and/or
mathematical constraint optimization. The weights can be determined using, for example, the
"Solver(r) feature of Microsoft Excel, manufactured by Microsoft Corporation of Redmond, WA. One of
ordinary skilwtamRditteirthe formeilanforsthrepvarianceref thetangeteidqgortfoliogniad.Excel cell and instruct
the "Solver(réto minimize the value in the cell subject to the following requirements: i) the weights on
the targeted SEGHent Mu 'faisﬁsrsﬁt?% BRSBTS RIS DA Pt & BtheF &% ments must sum to
zero (0).  hbiscprassriesmpathadsandedwdher winediadadusedisnrlatib,of the generated
index and produce more accurate data regarding property returns. In particular, REITs are typically
levered, holditfd 'anipiieremenhoiztse bess o en Sotgelebtndihhsoghitse estimatetblevered property
market segmenh (g IGRIRP"ate RIMAORAPRULURAISINING RIQPSIYRIIGE Mpyements, the
leverage increases the volatility of the returns. De-levering the retums decrease the volatility of the
index and préituzdsdretiaiprdaiaicabadl st dardying haltiqr operiesxposu b Bf dhiwanays to de-lever the
returns is to use the Weighted Average Cost of Capital (WACC) accounting identity to obtain returns
on the undermGRELEEE-(FEA)IS B EFAMYE o5 beswtes o &R tdrdustrig bRy g centage, also

- known as theeauiteagiois-tae dotal slackhplgleraomity dlvided Ry.thg slumpi-total stockholder equity
and total liability as of the year-end date on 10k forms. Such ratio data can be updated at any desired
frequency (estgmen rardiyransigustte thy)idoseemhcyeamirrth é sthdytoFtertheln fveeequity and debt
percentages far each R an be generated using financial information about the FtEITs from
NAREIT it SR oK Toh e i B Eahie e ST AEAMERES nen rmnorty nterests
represent significanimpopiraggf RekRbatanes shests dhe Bolyaacdebinersentages can be
adjusted to account for such holdings. However, when these holdings are insignificant, adjustments
need not be RrabE> TR VERIME iRtREeolerGIHUcarereleter s pifameitraketteflecting price

changes) or ﬁgltﬁlr%grm SQQQJ;HQ kﬂ&}ﬁ‘&&@a%o an REIT, even if the REIT contains significant

holdings outside the targeted segments.

To continue development of the model, the model can be expressed in matrix form as:
Plevered = XDipverod + #

WhEre Fipvereq 15 a. vector of length N, with each element representing the monthly return to each of
the /=1...N REITs. X is an NxK mairix containing the dollar percentages of assets held by each
REIT in each of the k=1...K segments. u is the idiosyncratic returns of the REITs.

As previously described, REITs exhibit idiosyncratic retumns attributed to assets in non-
targeted property market segments, REIT-level management, and/or idiosyncratic returns within

each REIT’s individual property holdings. To obtain the most accurate pure property retum



The same debt rate may be used for all REITs. Further, the debt rate may be calculated according to
any number of methods. For example, market-wide average yields on unsecured REIT debt may be
used as a proxy for the cost of debt, and the same rate may be applied to every REIT for the year. In
some embodiments, the weighted average cost of debt reported in some REITs' annual 10k filings
may be used as the debt rate, instead. Another method of calculating the debt rate may follow the
formula: debtrateit = (IE.1 PD,,,),/(.5(TDIA | Dl,r4) .5(PEi,r PStri)) where: = the interest expense for
fimiinperiodt = the preferred dividends paid by Bum i in period t TD;,, = firm i's total debt balance
(book value) in period t PSj= firm preferred stock at the end of year t Although these embodiments
contemplate using the same debt rate for all RE1Ts, de-leveraging may also be accomplished by
using RE1T-speciiy wahies. o genddiegsthricaiayiated B4&Ib relunns awdedevered, the mathematical
model for returns on property market segments can be written as: rca = Xbdelerered and the property
market segmEHTr&AME and weights for REIT's in a targeted portfolio can be solved according to

revised formulas thpga?i%lt@)éf t?n% %{)Q%cmtic return of a REIT can be modeled ag being inversely

proportional to the total dollar value of its property holdings. Further, the idiosyncratic returns
may be assumed to be uncorrelated, normally distributed, and have mean zero. The idiosyncratic
vanance {2 of returns may be constructed according to any method of estimation. For example,
{2 can be defined as an NxN diagonal matrix containing the idiosyncratic REIT return variances,

with each diagéﬁat element defined as:

1

i 2;‘ i=
total,

where total; is the total dollar value of properties held by REIT i. in some embodiments, zach

diagonal element can be defined as:

In this manner, property market segment returns can be estimated via generalized least squares

according to the following equation:

Browres = (XX X T

An intermediate step in the above process includes the determination of the weights for REI[Ts in

a targeted portfolio, as the following matrix labeled A
H, ,={(x"o x| x7q

in which Hieverea 1s 8 KxN matrix where each row k represents a portfolio of weights of REITs

which has unit exposure, t.e. 100% exposure, 1o segment & and zero exposure to every segment



=krcrixrxrn-4 Under these revised formulas, the estimated coefficients of b directly reflect the
returns to the underlying property segments. Thus, regression of the REIT returns against the REIT's
proportional exposures to each of the property segments produces the estimated coefficients and may
be performed, for example, via a GLS approach, which minimizes the sum of the squared errors of the
regression. These regressions can be calculated for intervals of varying and/or predetermined length
over any period of time, thereby generating coefficients according to such intervals. For example, REIT
returns can be regressed against segment exposures on a monthly basis to generate coefficients for
each month. Likewise, the returns can be regressed on a daily basis to generate daily coefficients. In
other examples, the returns can be regressed on a pooled basis. In further examples, the desired

solution can hg.ohiaiRgehy. dneci-spathaemalicalealcuiatiorans e mathematieally constrained
optimization as described in more detail, above. The targeted portfolios contained in
Hde-reveredt&ot tiieree i lerabt prosmisn sepaetetid it s eerdgecranitiithe REITS,

because thatleyeraa, has,alle Atk AESIISHIRKSd, FUIRSE IS SRIITALIRte EIOhtS of the REIT in

the targeted portfolio may be independent of leverage and the techniques used to de-leverage the
REIT returnsafsed sesetl, seatinggthat soddficientarpalijatediorEregressiatumaould produce the same
portfolio with varying amounts of leverage. Further, to generate the portfolio of assets that would

theoretically need T8 B&: JEHH LS8t BB M F TG By SPErty SEgnBREPEd@18%umns, completely

adjusting for Jevgrageihe.seamentRartalioswauishnead AdiLstnenkid hese-adivstments can be
accomplished by returning to the WACC identity for each REIT: had/listed -=(%equity,) hk.,

debtoffsetk,, Ehe Yodkibtar) b degrminkreyeingi & sximpisHbr EStloeriRolesshiore) YidkepBrekdlio for target
S o SR BP0 g /e fy ey s

formula for the variance of the targeted portfolio in an Excel cell and instruct the “Solver"® to

minimize the value in the cell subject to the following requirements: i) the weights on the

targeted segment must sum to one ( 1), and ii} the weights on all the other segments must sum fo

zero {0).

This presented method can be further refined to reduce the volatility of the generated

index and produce more accurate data regarding property returns. In particular, REITs are

typically levered, holding anywhere from 0% debt to over 50% debt. Although the esiimated

levered property market segment returns incorporate information about underlying property price

movements, the leverage increases the volatility of the returns. De-levering the retumns decreases

the volatility of the index and produces return data about undertying held properties.

One of the ways to de-lever the returns is to use the Weighted Average Cost of Capital

{(WACC) accounting identity to obtain returns on the underlying assets (roa):
roa,, = (‘.’fuequi@m‘)- n,+ (%debt‘i J)- debmrate,

The equity percentage, also known as the equity ratio, is the total stockholder equity

divided by the sum of total siockholder equity and total liability as of the year-end date on 10k



= observed return to REIT i Irk = pureplay return to segment k = fraction of REIT i invested in segment
k = idiosyncratic return to REIT i' s property in segment k and where: x}, where K denotes the last of
some number of segments.

forms. Such ratio data can be updated at any desired frequency te.g., annually or quarteriy) for
each year in the study. Further, the equity and debt percentages for each REIT can be generated
using financial information about the REITSs from NAREIT and annual 10k forms, by way of
example. In some embodiments, when minority interests represent significant portions of REIT
bajance sheets, the equity and debt percentages can be adjusted 1o account for such holdings.
However, when these holdings are insignificant, ad}ustments need not be made, The returns in
the above formula can refer to capital returns (reflecting price changes) or total returns (including
income). |

The same debt rate may be used for all REITs. Further, the debt rate may be calculated
according to arty number of methods. For example, market-wide average yields on unsecured
REIT debt may be used as a proxy for the cost of debt, and the same rate may be applied to every
REIT for the year. In some embodiments, the weighted average cost of debt reported in some
REITs’ annual 10k filings may be used as the debt rate, instead. Another method of calculating

the débt rate may follow the formula:

debtratei; = (IEjr + PDi/(.5(TDj + TDir1) +.5(PSi: + PSici )
where:

IE;; = the mterest expense for firm1i in period t

PDy; = the preferred dividends paid by firm | in period t
TDi;= firm i’s toral debt balance (book vahue) 1n period ¢
PSii=firm1i's i:referred stock at the end of yeart

Although these embodiments contemplate using the same debt rate Tor all REITs, de-

leveraging may also be accomplished by using REIT-specific values.
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The idiosyncratic components in the pureplay model are assumed to be random, uncorrelated with
each other, and have mean zero. As a pureplay model is defined as an index with unit exposure to the
desired segment and zero exposure to all other segments: where each w, equals the percentage of
the index's holdings in REIT i and where the constraints for a pureplay index for a single segment k
can be written mathematically as: E=0 fk r=i X =1 :=1

Once the calculated REIT returns are de-levered, the mathematical mode] for returns on
property market segments can be written as:

roft = XDbdejevered + U

and the property market segment returns and weights for REITs in a targeted portfolio can be

solved according to revised formulas of:

Bawont = (XTQX T X700 00

Hypow = (X707 %) x707°

Under these revised formulas, the estimated coefficients of b directly reflect the returns to
the underlying property segments. Thus, regression of the REIT returns against the REIT’s
proporticnal exposurés to each of the property segments produces the estimaied coefficients and
may be performed, for example, via a GLS approach, which minimizes the sum of the squared
errors of the regression. These regressions can be calculated for intervals of varying and/or
predetermined length over any period of time, thereby generating coefficients according to such
intervals., For example, REIT returns can be regressed against segment exposures on a monthly
basis to generate coefficients for each month. Likewise, the returns can be regressed on a daily
basis to generate daily coefficients. In other examples, the returns can be regressed on a pooled
basis. In further examples, the desired solution can be obtained by direct mathematical
calculation and/or mathematically constrained optimization as described in more detail, above,

The targeted portfolios contained in M teveres 40 not include the debt positions needed to
offset the leverage held by the REITs, because that leverage has already been removed. Further,
the optimal relative weights of the REITs in the targeted portfolio may be independent of

leverage and the techniques used to de-leverage the REIT returns. As a result, scaling the

i1



Substituting the above constraints into the formula for the pureplay index results in a simplified
equation for the return to the pureplay index for segment k: whose variance can be described
according to: VARIP;)=-VAR(1)Ik2x2VAR(er.) i=1 The idiosyncratic segment variance is assumed to
be inversely proportional to a REIT's dollar holdings in that segment: VAR(ek.,)- 1 total, Substituting
this expression for segment variance into the formula for index variance results in:

coefficients calculated via regression would produce the same portfolio with varying amounts of
leverage. Further, to generate the portfolio of assets that would theoretically need to be
purchased to obta.in targeted property segment-specific returns, completely adjusting for
leverage, the segment portfolios would need adjustment. These adjustments can be accomplished

by returning to the WACC identity for each REIT:

hadjusted = (%equity,) b,

debtoffset, , = (vodebr, ) by
where hy; is the share (long or short) of the portfolio for target segment & to be invested in REIT
/.
Another approach to modeling the returns for property market segments based on REITs

is the pureplay approach, as described by:

= X (?i + E_i,:)';' Xas (Fb + Eé,i)"’x!,i(?i; - nejr,z‘ )+ ot XA’J(?K + Eﬁ:,r)
where:

© = observed return to REIT
7, = pureplay return to segment k
x,; = fraction of REIT i invested in segment k

é,; = idiosyneratic return to REIT f's property in segment &
and where:

3=l
e

where K denotes the last of some number of segments,
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VAR(I})=VAR(D 4-1 tv. 23(4)2 2 11,1 total,

The idiosyncratic componeﬁts in the pureplay model are assumed to be random,
uncorrelated with each other, and have mean zero, As a purepiay model is defined as an index
with unit exposure to the desired segment-and zero exposure to all other segments:

5 | N N N
7, =T, Z WXy 'F(';,Z WiXg to Ty E WXg, + Z (w,.x_,‘,e g et w,.x‘,;v,.erli)
i=1 vt i=} =

where each w; equals the percentage of the index’s holdings in REIT i and where the constrainls

for a pureplay index for a single segment k can be written mathematically as;

Ay
i

> ¥ win, =0

i=t ok

N
Y v =1

i=l
Substituting the above constraints into the formula for the pureplay index results in a simplified

equation for the return to the pureplay index for segment k:

N ,
B=R 47 (wx e, +ot WX g )

i=l

whose variance can be described according to:
o~ — Yioa 2 . 2 7
VAR(E,) = VARG + S (wix, VAR(e, ) + ot wx, VAR(e )
i=]

The idiosyncratic segment variance is assumed to be inversely proportional to a REIT’s dollar

holdings in that segment:

1

VAR(e; ) = ———"
Xy, -toral;

Substituting this expression for segment variance into the formula for index variance results in:
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Differentiating this equation with respect to wi for the purposes of minimization reveals that the solution
is a function of the second term.  Because of the assumptions regarding idiosyncratic returns, the
variance of the idiosyncratic returns in the pureplay model reduces to the same variance assumption
used in the previous regression models. As the previous regression models minimized, the sum of the
squared errors of the regression, the models minimized the variance of the error terms (i.e., the
idiosyncratic returns). These variances are assumed values contained in Q, as previously defined.
Therefore, the regression solution yielding Fide.i"ered is identical to the solution to minimizing the
variance of the pureplay model with respect to the wi. For this reason, mathematical constrained
optimization yields comparable targeted portfolio weights as regression. Further, the presently
disclosed models can be modified,to achieve varying levels of granular'kty for property market

& I‘ng_s_descﬂibe +ihe model targkts ptoperty market segments such

segments. In @ segrassion tﬁ )
as the apartmentgeggmerﬁ ?En% ce s'é’gmgntzpme industridl segrient, the retail segment, and the

hotel segment. In some embodiments, the model can target property market segments by
geographicalyggiominstaadd& ., Northeast, Midwest, West Coast, South), which may be defined
according to the National Council of Real Estate Investment Fiduciaries's (NCREIF) convention, by
way of example. Alternatively sthe mqde{ can target segments according to both usage type of
properties and¢BogyapHisakie ¥ thesejembodiments, the model can account for apartment

) =) . lotal, g .
segments specific to each regiofi, office segrments specific to each region, and so on. In further
embodiments, the model can account for any grouping of properties by target characteristics, such as

small properfeEErATRE it GBI YrsrRIFA R &t BIRS L bER Eatarsar Fbaif environmental

ratings (e.9., (@&aksRORSHIET e OLLAE ik The model can account for any usage type, geographical
region, target characteristic, or combination thereof as would be appreciated by one of ordinary skill in

the art. In any of tHesassribiodisnemtsne adeutine diREITarotigrssvime iBeyetfhessed against exposures

to each targe'é.se ment or sub ﬁ%to rpathe{m {cha| co%stralned.ofptlmlzatlon to %tﬂ;[aﬂ;g the

at
. 12108 tic retums 1n ureplay m edyces to the same variance assumplion use .
corresponding C ethcients. r e%’(a?mpﬁe, ) Begln constructing a model that targeted geographical

and usage type segmeninohizaprepactirimarkeihefoluingmanadas saulthike defined:
squared errors of the regression, the models minimized the variance of the error terms (i.e, the
idiosyncratic returns). These variances are assumed values contained in 2, as previously
defined. Therefore, the regression solution yielding Hge leveres 15 identical to the solution to
minimizing the variance of the pureplay model with respect to the wi. For this reason,
mz%thematical constrained optimization yields comparable targeted portfolio weights as
regression, _

Further, the presently disclosed models can be modified to achieve varying levels of
granularity for property market segments. In the regression mode! thus described, the model
targets property market segments such as the apartment segment, the office segment, the
industrial segment, the retail segment, and the hotel segment. in some embodiments, the model
can target property market segments by geographical region instead (e.g., Northeast, Midwest,
West Coast, South), which may be defined according to the National Council of Real Estate
Investment Fiduciaries’s (NCREIF) convention, by way of example.
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xrnt dollar percentage of assets held by REIT i in the West region at time t Altrr,;,, dollar percentage of
assets held by REIT i in the Midwest reOon at time r xEjjt dollar percentage of assets held by REIT tin
the East region at time | :cur= dollar percentage of assets held by REIT i in the South region at time t
where: xrro 3::517,41t "Ed; + XSAt = | To achieve finer granularity on the basis of usage type, each
variable in the above preliminary model can be expanded to multiple variables covering each usage
type. For example, the variable for the apartment segment represented by: dollar percentage of assets
held by REIT i in apartment segment at time t can be replaced with: xtu,4,4, =dollar percentage of
assets held by REIT i in the west in apartment segment at time t

Alternatively, the model can target segments according to both usage type of properties
and geographical region. In these embodiments, the model can account for apartment segments
specific to each region, office segments specific to each region, and so on. In further
embodiments, the model can account for any grouping of properties by target characteristics,
such as smali properties or large properties, granularity of urbanity (;xrban, suburban, rural),
environmental ratings (e.g., “green properties™), or the like. The model can account for any
usage type, geographical region, target characteristic, or combination thereof as would be
appreciated by one of ordinary skiil in the art. In any of these embodiments), catculated REIT
returns would be regressed against exposures to each target segment or subject to mathematical
constrained optimization to obtain the corresponding coefficients.

For example, to begin constructing a model! that targeted geographical and usage type
segments of the property market, the following variables could be defined:

xr = dollar percentage of assets held by REIT 7 in the West region at time ¢
xpvip= dollar percentage of assetsheld by REIT 7 in the Midwest region at time 7
xgir= dollar percentage of assets held by REIT i in the East region at time ¢
xs,r= dollar percentage of assersheld by REIT 7 in the South region at time ¢
where:

Xmyr & Xyt Xggr T XN§ir =

To achieve finer granularity on the basis of usage type, each variable in the above
preliminary model can be expanded to multiple variables covering each usage type. For

example, the variable for the apartment segment represented by:

X4 = dollar percentage of assets held by REIT 7 in apartment segment at time ¢

15



xs,,ttt =dollar percentage of assets held in the south in apartment segment at time t X E"ut dollar
percentage of assets held in the east in apartment segment at time r Aikdr,A," =dollar percentage of
assets held in the Midwest in apartment segment ax time  However, as the number of target
property market segments grows, the multicollinearity among at least some of the segments can cause
excessive standard errors in the corresponding estimated segment returns. Variance inflation factors
(VIFs) can quantify the severity of this multicollinearity and be used to mitigate the severity of the
multicollinearity's effects. After property market segments with high V1Fs are identified, these
segments can be aggregated into less granular segments, thereby reducing the total number of
segments against which the REIT returns will be regressed. The V1F is derived from the equation for
the variance gf é@%{ﬁ&@ﬁﬁ?” coefficients: 2 VAR(bk)- where Rk2 is the R-squared from the
regression of explanatory variable k on all explanatory variables excluding variable k. As Rk2 gets
larger, the vatjanceqsefithg-astimatedteqgression reefficiant Recomes iataariihe £#ase of perfect
collinearity, Rlg2 £l and the variance of-the estimated regression coefficient is infinite. V1F is defined

as.
¥544r = dollar percentage of assets held in the south in apartment segment at time 7

XE.4ii = dollar percentage of assets held in the east in apartment segment at time 7

XM A i = dollar percentage of assets held in the Midwest in apartment segment at time ¢

However, as the number of 1arget property market segments grows, the multicollinearity
among at least some of the segments can cause excessive standard errors in the corresponding
estimated segment returns. Variance inflation factors (VIFs) can quantify the severity of this
mutticollinearity and be used to mitigate the severity of the multicoliinearity’s effects. After
property market segments with high VIFs are identified, these segments can be aggregated into
less granular segments, thereby reducing the total number of segments against which the REIT
returns will be regressad.

The VIF is derived from the equation for the variance of the regression coefficients:

2
o

N
(,3 - R: )‘/Z(T‘T:,k - 5‘"})2
=l

VAR(b, )=

where Ry” is the R-squared from the regression of explanatory variable k on all explanatory
variables excluding variable k. As R,”gets larger, the variance of the estimated regression
coefficient becomes larger. In the case of perfect collinearity, R, =1 and the variance of the

estimated regression coefficient is infinite. VIF is defined as:

VIF, = ——
1~ R]
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1VIE =R} In further embodiments, VIF can be determined as described in "Econometric
Analysis," 5th edition, by Greene. VIE captures the relationship between the collinearity of a
variable and the resulting increase in variance of the estimated coefficient for the variable, The square
root of the VIE measures how many times higher the standard error of the regression coefficient is as
a result of collinearity. A factor equal to one implies that there is no collinearity for explanatory variable
k; the standard errors are not inflated (variable k is orthogonal). A factor equal to two implies that the
standard errors for coefficient k are twice as high as they would be if variable k was orthogonal. Thus,
variables with high VIFs may be identified and combined. Regressing the REIT returns, performing
direct calculation, or mathematical constraint optimzation in light of the modified target segments
results in more acGyfi&.IRABXESAROUWFDS HIOREHY- A kel seameatsndmbARLIRg System

Referring now to FIG. 1, an exemplary block diagram of a computing system 100 for generating
characteristié-sptifidydectevered indexes of property market returns is shown and described. In
general overview, compuyting, system 100 includes a computing devjce 105 with a REIT return
module 110, a de-g\gecﬁgﬁff%ﬁr%% hyéls_%l'fg,e Ao g’ Ta‘r%%gesagfﬁg% r%\(’)%lu ée ﬂdo%ﬁrﬁseagg%puting system 100
also includessaelatabasrnd2s thakstoescdatritsed i@ gepatatthilauindexes i weme embodiments,
the database 125 can inhabit the same computing device 105 as the modules 110, 115, and 120,
although in ofif&MEATBRRR Hieesthaherhsaages o8 AT 5 ecHERssratidem s aa8hdl storage device.

The REIT retyin maguled10.geileveragingmadues 115 .ndpipesssingmoduies20 may perform any -

of the computations described in reference to Section B of the present disclosure. The modules may
run in software, shadavweares ar anyirdombingtion terdofotal s drivet@nrsddimenitspitrehmodules may
include any program, application, process, task, thread, or set of executable instructions capable of

. y p%[xe gt?rﬁ%ir(f Fgg fca caef'ﬁ%e%} Eare twice as high as they wouﬁc? be if vartléltg e k was P
performing any of the tasks describéd herein.
orthogonal, Thus, variables with high VIFs may be identified and combined. Regressing the
REIT returns, performing divect calculation, or mathematical constraint optimzation in light of
the modified target segments resuits in more accurate indexes about the property market

segments,

C Computing System

Referring now to FIG. 1, an exemplary block diagram of 2 computing system 100 for
generating characteristic-specific, de-levered indexes of property market returns is shown and
described. In general overview, the computing system 100 includes a computing device 103
with a REIT return module 110, a de-leveraging module 1135, and a processing module 120. The
computing system 100 also includes a database 125 that stores data used to generate the indexes.
In some embodiments, the database 125 can inhabit the same computing device 105 as the
modules 110, 115, and 120, although in other embodiments, the database 125 can be

incorporated in an extemal storage device.

17



The database 125 can store any REIT or other real estate-related data pertinent to generating indexes
of the present disclosure. Some examples of this data can include REIT return data, bond data,
property holding data, or any combination thereof. D. Exemplary Demonstrations of Generating
REIT-Based Pure Property Price Return Indexes Demonstrative examples of generating
REIT-based pure property price return indexes are herein described. In the first example, the REITs
forming the basis for the index are the publically traded equity RELTS listed in the NAREIT/FTSE
indices during the period 2001- 2007. REIT return data was first computed on a monthly basis for the
84 months from 2001- 2007 according to the following formula: REIT pricet,- REIT priceu_t REIT
price,,,4 Such return data may be computed based on property holding information supplied by
NARE1T, data fromnpublic QECmbokfilings-rnaighanycrmMBaiabiesainsaaiiefieomation. In this
example, the return data is based on price-only returns that exclude dividends, thereby accounting for
price movemetitgafsrenFeirthiciomeREy Peprited e spicrsacatSetier forsptiesssThen, the REIT return data
was de-tevergd aceordinadaacty, (REcloivia) fubs Noehl, Ldshitale, Inyhich, fpancial information
from NAREIT and annual Ock f ings were used to calculate Yhe ebt ang equity percentages for each
REIT. The equitydanss ebi perceniagesweie ypdaiedmnaat)piaeeaek yinaianalsed. Further,
because minority interests were relatively insignificant on the balance sheets of most RE1Ts, the
equity and déBtpebldRtaaTwareliof edjerstag 1or Sitaiatteiayibed herein.

The database 125 can store any REIT or other real estate-related data pertinent {0
generating indexes of the present disclosure. Some examples of this data can include REIT

return data, bond data, property holding data, or any combination thergof,

L. Exemplary Demaonstrations of Generating REIT-Based Pure Propertv Price Return Indexes

Demonstrative examples of generating RE1T-based pure property price return indexes are
herein described. In the first example, the REITs forming the basis for the index are the
publically traded equity REITS listed in the NAREIT/FTSE indices during the period 2001-
2007. REIT return data was first computed on a monthly basis for the 84 months from 2001-
2007 according to the following formula:

~ REIT price,, — REIT price,, ,
i . )
REIT price,, ;

Such return data may be computed based on property holding information suppiied by
NAREIT, data from public SEC 10k fitings, and/or any comparable source of information. In
this example, the return data is based on price-only returns that exclude dividends, thereby
accounting for price movements alone. Further, the REIT prices can be adjusted for splits.

Then, the REIT return data was de-levered according to
roa;, = (‘Voe{;miry,.:r ) nat (vodebr, ; ) debirate,
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In this example, the market-wide average yields on unsecured REIT debt was used as a proxy for the
cost of debt, with the same rate applied to every REIT for the year. As a result, by way of example, a
5.66% debt percentage was used for all REITs in 2007. As Boston Properties reported a weighted
average cost of debt of 5.60% and Mack-Cali Realty reported a value of 6.08% in 2007, the estimate
was reasonable. In other examples, the weighted average cost of debt reported in REIT annual 10k
filings may have been used instead. GLS regressions were run for each of the eighty four months
spanning 2001-2007 against the apartment, office, industrial, retail, and hotel segments. The resulting
segment returns were accumulated to produce the segment-specific indexes, which are plotted against
the equivalent Moody's/REAL CPP1 indexes (e.g., transactions price based indexes of U.S.

commercial pfoRRH YRGS RTOMNATSN iRe e hptivale: BIRPer-RAKSt NI GS. 2A-2E. The
correspondence between the REIT-based and Moody's/REAL price indexes suggests that the

RE1T-baseddfitiee siit redeeagea feirrabdl e gbethay B ethien rapeeitic retameateithe underlying
property market, Fugiher, e anpualized volatiliies of RET:based dejlevered indexes are similar or
lower than the volatilities of the oody's?REAL indexes Over the same perloc?, s demonstrated by the
following table:the/péfitedndustiReia, HotehyREd Febaseentages were not adjusted for such”

interests,

In this example, the market-wide average yields on unsecured REIT debt was used as a

proxy for the cost of debt, with the same rate applied to every REIT for the year. As a result, by

way of example, a 5.66% debt pe;'centage was used for ali REITs in 2007. As Boston Prepérties

reported a weighted average cost of debt of 5,60% and Mack-Cali Realty reported a value of

6.08% in 2007, the estimate was reascnabie. In other examples, the weighted average cost of

debt reported in REIT annual 10k filings may have been used instead.

GLS regressions were run for each of the eighty four months spanning 2001-2007 against

the apartment, office, industrial, retail, and hotel segments. The resulting segment returns were

accumulated to produce the segment-specific indexes, which are plotted against the equivalent

Moody’s/REAL CPPI indexes (e.g., transactions price based indexes of U.S. commercial

property price movements in the direct private property market ) in FIGS. 2A-2E. The

correspondence between the REIT-based and Moody’s/REAL price indexes suggests that the

REIT-based indices are indeed accurately reporting segment-specific returns to the underlying

property market. Further, the annualized volatilities of REIT-based de-levered indexes are

similar or lower than the volatilities of the Moody’s/REAL indexes over the same period, as

demonstrated by the following table:
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Monthly Delevered Annualized Volatility 4.80% 5.84% 6.46% 5.18% 10.15% Moody's/REAL Quarterly
Annualized Volatility 8.06% 6.27%

Apt Office Indust Retail Hotel”
REIT-based
Mouthly Delevered 4.80% 5.84% 6.46% 3.18% 10.15%
Annualized Volatility
Moody's/REAL '
Quarterly 8.06% 8,27% 7.05% 311% NIA
Anmalized Volaulity

As the figures demonstrate, the REIT-based de-levered data often leads the private
market price movements. For example, the REFT-based Office index begins to decline in
January 2007, whereas the Moody's/REAL suggests that prices in the private market did not
begin to decline until after the following June.

For further refinement, each of the five property type segments was subdivided into four
regional market segments, vielding a total of twenty variables, Then, for each month over the
period 2001-2007, each of the twenty segments was regressed against all tﬁe remaining segments
to calculate VIFs. The monthly average VIF for each segment is depicted in FIG. 3,lwith high
VIFs in bold type. Because the hotel market segments across the four geographical regions
demonstrate high VIFs, these segments can be combined into 2 singie segment. Further, high
VIFs between the Industrial South and Industrial West indicate that these two segments shall be
combined, too. As a result, the 20-segment model collapses into a 16-segment model.

Then, the de-levered REIT return data is re-regressed according to the 16-segment model.
FIGS. 4A-4D depict the results for the apartment, office, industrial, and retail sectors for each
geographical region, again plotted against the coresponding Moody’s/REAL CPPI index,

While the invention has been particularly shown and described with reference to specific
embodiments, it should be understood by those skilled in the art that vartous changes in form and
detail may be made therein without departing from the spirit and scope of the invention as

defined by the appended claims.
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7.05% 5.11% N/A As the figures demonstrate, the REIT-based de-levered data often leads the
private market price movements. For example, the REIT-based Office index begins to decline in
January 2007, whereas the Moody's/REAL suggests that prices in the private market did not begin to
decline unjigftegthe.fellowing June. For further refinement, each of the five property type
segments was subdivided into four regional market segments, yielding a total of twenty variables.
Then, for each month over the period 2001-2007, each of the twenty segments was regressed against
all the remaining/‘seghedrtsniigate ideneiXAE salFHerdeataymbaagrlwv i of stehiebgient is depicted
in FIG. 3, vitiedugledtngit3 Q@ﬁkb&p&@@ﬂm&dhﬁoﬂﬁ&ﬁ&ﬂéﬁ&@&ﬁ@m&tﬂ@ﬁmﬁg iheofpur
geographlcal re%?on demon trateh regnh VIE's thes € SE Beabr}g) %%%% Anto a;single segment.
C

b th ! Mg
Further, hlgh Y Ce%\i;\a/ég?lst & Industrial ° %u{tzﬁ'rlS d In gtrla West' |n | that these two segments

shall be cotfRieE tBoloAGd FERERthisD crsisgRTERP FAUERST eotRNEAY iRt TEISEYEM Model.
Then, the destdeverpdifiR Hshaeturn-datdds fesely essed acedrding to thedbsagimentyngdel. FIGS.

4A-4D depict e JesHlE Q(a%@ﬂﬁﬂ%ﬁ@%{?!ﬂ?%féﬂ%@&ﬂ@é gt Eﬁ%g&%@%ﬁ%&@%@cg@@graphical

region, again plotted against the corresgondlng Moody's/REAL CPP1 index hile the invention
has been PFaHITaIAIY SHESWH I AEEE BEbPiRite ?&tﬁe%%?%&%ogﬁsﬁm%f%?ﬁ%ﬁiﬁ% M 8Rould be
understooahthyrtinosetakillet:gartheabt therovasio o achamgessigefirmbane detadmpaljitsettiede therein

without depasting-framithe spiiandscope efdhadnvaniion asgeafined hmtheappandad eaims.
generate a respective first property segment, wherein the two or more properties are categorized based
in part upon the respective holding data, categorizing, by the processor, two or more properties of the
respective plurality of properties by a second characteristic of the group of two or more characteristics
to generate a respective second property segment, wherein the two or more properties are categorized
based in part upon the respective holding data, and determining, by the processor, for each of the first
property segment and the second property segment, respective asset data, wherein respective asset
data is based in part upon the valuation data and the respective return data; determining, by the
processor, a {irst relative weight of each respective real estate investment trust of the plurality of real
estate investment trusts, according to a respective exposure of the respective real estate investment
trust to the first characteristic; determining, by the processor, a second relative weight of each
respective real estate investment trust of the plurality of real estate investment trusts, according to a
respective exposure of the respective real estate investment trust to the second characteristic; and
determining, by the processor, a return index, wherein the return index is determined according to: the
first relative weight of each respective real estate investment trust of the plurality of real estate
investment trusts, the second relative weight of each respeciive real estate investment trust of the
plurality of real estate investment trusts, and the return data of each respective real estate investment

trust of the plurality of real estate investment frusts.

2. The method of claim 1, wherein determining the first relative weighi of each respective real
estate investment trust of the plurality of real estate investment trusis comprises: establishing an NxK
matrix, wherein N is a total number of real estate investment trusts in the plurality of real estate
investment trusts, and K is a total number of characteristics in the group of two or more
characteristics; determining respective dollar percentage asset data corresponding to each of the total

number of characteristics for each of the total number of real estate investment trusts, wherein the
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What is claimed is: 1. A method comprising: identifying valuation data comprising a plurality of
estimated asset values corresponding to one or more of location information and property type;
identifying a group of two or more characteristics, wherein the characteristics belong to one of a

property typg groLR.ARGA-L8aIQNAIrRNR; fenrachiasprRstikeveakasiale vgsineptdedst of a plurality
of real estafg Investment (usts; compllind respegtive fetur, dafa flom, he respectye egpestate
investment trust, identl ing respectivé holding data regarding each property of a respective plurality of
propertiesropliEneisp detvaaas rebtem irtesivienciraesaterelr e nalenig dasdsihiprises one or
more of logatien-sieomationarct prapathriypepeategatizingudyiahproaetsart ehbeaaputing device,
two or moggvgrt%gtrg,g&spf the respective plurality of properties by a first characteristic of the group of
two or more characteristics to generate a respective first property segment, wherein the two or more
properties are categorized based in part upon the respective holding data, categorizing, by the
processor3two oftmorehpiopdriies dhither respastivcfplufadityedfeprepertesdny mgettnd characteristic of
the group Of @, QF PLEShARGIRLSHCS IO AGREIASR FPSRRGIIVES¢ R0RM. ORI SagMent, wherein
the two or more prop_ertie§ are ctate orizted batsed In tarttugton thedri)esg ctine i}.;lr(gtlding data, and
determinifg By AE BPEE 88 PR At 6 FHE Hirdt PO paHy Seyient and the second property
segment, rspeetite asbetward chrvsteintirassbeiivenagsapyansde prrsstpivsatasbietsé valuation data
and the regpegtiveyetyrdatas determinighy.thadrocessern: afirst relative weight of each respective
real estate investment trust of the plurality of real estate investment trusts, according to a respective
exposure of the respective real estate investment trust to the first characteristic; determining, by the
processor#a secOifrrehad v drsighfistieatrrresFactive s dur sabaean vasisat tHistidhtne plurality of
real estatepinvéistnient tsustsyacoordingto aicespegtive expd surdoaftheisepectiverspalestate
investment fiystdo.the:second char aeirrislie and.AeLermiBinduR¥ 4N PRCRSENGRL GRUD index,

wherein the return index is determined accor?lin%to: the first relati\ée }/ve,ié;h%og_each1 respective real
estate invE@SHHERP RIS trdpIET &It JFTEST SSHfe oA ERY 1S e TR S5JBRd e BtV weight of
each respévtiverreahastite: investmentahostiofiretpharaige o rebibe stardimobstirentetrusts, and the
return data,ofeach fespactive seabestatainvestmenttimstiof the plurality of real estate investment
trusts. 2. The method of claim 1, wherein determining the first relative weight of each respective real
estate investment trust of the plurality of real estate investment trusts comprises: establishing an NxK
matrix, wherein N g BetbtdPhtiiber B el WEtE srdsin neTries Redie Bddmn Brehl estate
investmentieifiesis e andekats avatakmuiraber opichiiracieristiosdinthergeaupod tvdcotrinpbe tharacteristics;
determining respectiys, dallar NeIcenians.asset data.comaspanding to each of the total number of
characteristics for each of the total number of real estate investment trusts, wherein the respective
dollar percentage asset data is derived from the respective asset data corresponding to each of the
total numb@r of cHaracteyistici:forleabhraf theptorattnonveeroforealrsstdte fryektrrmtstkusts; and
populating.the Hbsimpalix-with Jaspestive-dellar-parseniageassel dalaconasponeingdewach of the
total number olf characteristics for each real estate investment trust of the plurality of real estate
investment fUStE” 3 “he method of claim [, further comprising, for a first real estate investment trust
of the plurality of real estate investment trusts: identifying one or more property holdings of the plurality
of property; holdings éithe dirgtieal estata investmantdusbnetieateg oriz addyteither the first
characterisfig, o5 95C AL D AAGIRIIBIGIRAPIAN A O NGNS, TisESIANR R RIAREItY holdings of
the plurality of property holdings of the first real estate investment trust. 4. The method of claim 3,
further corRPAEAY “f8rMEirst real estate investment trust of the plurality of real estate investment
trusts: determining that a total number of miscellaneous property holdings comprises greater than a
threshold perceniage.gf & iatakntmbesal piopskybridings afih&ir!uralineoft Rrapgry holdings of the
first real estate investment trust; and filtering the first real estate investment trust of the plurality of real
estate invesStmet trusts out of the plurality of real estate investment trusts for purposes of determining
the return index. 5. The method of claim 1, further comprising, prior to detennining the return index, for
each respective real estate investment trust of a plurality of real estate investment trusts: de-levering,
by the processor, retum data from the respective real estate investment trust. 6. The method of claim
1, wherein the property type group comprises the first characteristic corresponding to one of a usage
type sector, an environmental rating, a size, an extént of subjection to supply constraints. 7. The
method of claim 1, wherein the regional group comprises the first characteristic corresponding to one
of a metropolitan region, an economic region, a geographical region, and a gradation of urbanity.



8. The method of claim 1, wherein the group comprises a composite group of at least two groupings.
9. A method comprising: compiling respective return data from each real estate investment trust of a
plurality of real estate investment trusts at a frequency; for each real estate investment trust of the
plurality of real estate investment trusts, determining, by a processor of a computing device, for each
holding of a plurality of holdings of the respective real estate investment trust, respective asset data;
determining, by the processor, a model comprising a first target characteristic and a second target
characteriStic; fofexdirdearagtag AVeiRacrPeaise sTurclpuramy2ot redrsseie sHsstiieht trusts,
determining .y theyproeassars afushaxpasuie Oktherespectve-assatdaiesalenmantstoithe first target
characteriglic i’}%ﬂé%&&lg &e&e&&&{mﬁsﬂh@t@%ﬁgw soekdaia Jeleyanhiaife.seeond target

characteristic; applying, by the processor, the model to the plurality of real estate investment trusts to

produce aVifkaccRlFRESERA T@f&ﬁf@%ﬁ%ﬁ@ﬁ%‘f%@f?éﬁ&?ﬁ’é?'ﬁﬁﬁ AEEBTTENE % M second target
characterigtiermiegehy hpplytagdth e mdeeboonmprisedsfor gadheatiestatd aveestdiegtitrust of the

plurality of feal-estatedpvesimantiidsis. determininan M he ProcessekiakesRRative first coefficient of
the respective real egtake mvestme tgust base t Ieasttln partt n mthe first [ exp {?ure of the respective
asset data’6F e FEs peCHivETeEP e drats TSR men HORr Wierein the respective first coefficient reflects
a weight whﬁ@mepemmesm@mfmv@émﬁmﬁﬂtm@reﬂyﬂﬁiumé%w@ﬁémfﬂ%t target
characterisﬂ&aéeﬁa@eEpp@&hg;sga&e pvesiment tiush of the phikalisy of reakestaterarestment trusts,
determining. PXOSRIOGERR Al (EPRAGIYE, SBGONAERRITEISHI RLIE ASRPRGING Leal Astale Investment

trust base ast In partont e second exposure of the respectlve asset data of the respectlve real

estate |nvééffﬁ?éﬁi‘sﬁ'&é‘(hﬁm’éF@W%ﬂf‘égﬁé@tﬁ?@%‘&%ﬁﬂ‘ eI MBS ENBYRE Bf the respective
real estatepimvéstnient taust invtieretunsdndiexnbyithebgdeand-tsrget chaxaicteirstimetingdetermining, by
the procesgot. the st dndex.paged alleastdn PrILAR fhesespartiverfitstcrafiicignt of.each real

estate investment trust of the p Iuralltﬁ/ﬁlof real estate mvgstment trusts, t resgfectlve ?ac{ond
coefficientFe A YAt BREE" HGaSHREAPYFISISt e Sitivsy sf FEST LS AR SVESRREST Eists, and the
respectivearetigit efdba ﬁmw%ae@keﬁ#femmemqv@stﬁheﬁhqmwmewé}%ﬁtﬁ sfgetal estate investment

trusts. 10cﬁl@t@e&hq@r@&&i@é@n&mwne@meaa@bbafmﬁeﬁiumgr@ewe@ss@qtﬁe@ﬁi@raﬁdsme second target

characten%tlc iS.a rpr% market segment. 11. The Q gﬂgf claén%lgd eedgre{n the &TesRectlve return

F] % rocessor a.respechive sécond ceef € IeS T tHie INvVes
data of eac respe tive real estate investment trust o urallty of real estate investment trusts

reflect respigethretotdrretimmst onghe $ﬁ‘é“ﬁ?éﬂ?ﬁﬂecﬁf&éfﬁ?@°%ﬁésrqéfriial%gfp%"cfﬁféef’éf’ﬁr’ﬁa&iata of each
respectivestead pstatecinvestmentiiust eiphe plukaltycofffeahestaiesinvesimentdnagiscrietlect respective

capital retyuns, ANd NS RIIINIR. BeaPGs el Themeihod ahclalin dunhsrein determining

the return index comprises applyin ression. 14. The method of cf?lm 9, Eurther comprising

de-leverind By WS BrEJELE: HHE él%?si RPa" PR RIFHCA TP ELR PELFLstEn S

ATV SRSt trust of the
plurality ofcsted estatecinvastridrtriugis, of Balldyateriatirodeof wisintit4cpdsreisadedlevering the

respective e daia Lanprises arpling: e/ eighisr Aue e Cast afeapiakiWALEmaccounting
identity.

respective return data from each real estate investment trust of the plarality of real estate investment

trusts.

10. The method of ciaim 9, wherein each of the first target characteristic and the second target

characteristic is a property market segment.

1. The method of claim 9, wherein the respective return data of each respective real estate

investment trust of the plurality of real estate investment trusts reflect respective total retuzns.
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16. The method of claim 9, wherein the frequency is one of monthly, daily, and real-time The method
of claim 9, wherein: one or more property holdings of the plurality of property holdings of a first real
estate investment trust of the plurality of real estate investment trusts lack both the first target

characterigtic angythg seeaiditarget.aharactesistic: RRG-RAQR.0F QLS PEORe Y Roldings of the
plurality of, roperty holdﬂ&g ?f tpe fi{st Eeal estate investment.trust comprise, |(?SS than adpercentage of

total property holdings of the plaraiity St property holaings of the firk rear satate nvestment trust. 18.

The methdbkatteraimsicrrs furiheinédmprising: determining a third exposure associated with the one or
more property holdings of the plurality of property holdings of the first real estate investment trust that

lack both the firstyarget, characterisiis and e sesond igst,charasieristic, and adjusting the first

exposure and the second exposure, wherein adjusting comprises removing an influence of the third
exposure ii&ef@nining the return index. 19. The method of claim 17, wherein the percentage is one
of 30%, 40%, and 50%. 20. The method of claim 9, wherein determining the respective asset data

comprises;accoupting.fosmrltisalingarity-bepuesndhe frsteoeticient.and shesssand.cgfficient. 24

data of each real estate investment trust of the plurality of real estate investment trusts.

15. The method of claim 1[4, wherein de-levering the respective return data comprises applying a

Weighted Average Cost of Capital (WACC) accounting identity.
16. The method of claim 9, wherein the frequency is one of monthly, daily, and real-time.

17. The method of claim 9, wherein: one or more property holdings of the plurality of property
holdings of a first real estate investment trust of the plurality of real estate investment trusts lack both
the first target characteristic and the second target characteristic; and the one or more property
holdings of the plurality of property holdings of the first real estate investment trust comprise less
than a percentage of total property holdings of the plurality of property holdings of the first real estate

investment trust.

18. The method of claim 17, further comprising; determining a third exposure associated with the
one or more property holdings of the plurality of property holdings of the first real estate imvestment
trust that lack both the first target characteristic and the second target characteristic; and adjusting the
first exposure and the second exposure, wherein adjusting comprises removing an influence of the

third exposure in determining the return index.
19, The methed of claim 17, wherein the percentage is one of 30%, 40%, and 50%.

20, The method of claim 9, wherein determining the respective asset data comprises accounting

for multicollinearity between the first coefficient and the second coefficient.
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