REI T- Based Pure Property Return |ndexes RELATED APPLI CATI ONS Thi s
application clains priority to U.S. Provisional Application No. 61/141, 029,
""" Pur epl ay0 2RBV0Fsimased Property Price Indexes," filed Decendsesnsdscec®008,
the entire contents of which are incorporated herein by reference.
BACKGROUND Techni cal Field The present application is directed generally to
REI T- based property return indexes and in particular, creating indexes of
property nmarket returns according to target characteristics of properties
held by the REITS. Description of Related Art Growi ng quantities of
commercial property equity assets are being held by publicly traded
securitized real estate conpanies, known as Real Estate |Investnent Trusts
(REI'TS). Public stock exchanges are generally regarded to be nore efficient
and |iquid than traditi Qg Blbd Phfe PLSRE RNu/BLESLS: 1N Which real estate
assets trade directly in—pTfvare?y—neg€r$%re&5?ransactions. However, REITs
di versification across geographic regions and types of property usage, as
well as REITs' |everage, inhibits analysts' abilities to use REITs

|'i qui di t ReiATERKPPOICAFI9RIsed | nvest ments according to desired
characterrstics of property hol di ngs. SUMARY | n one aspect, the present

di scl osure i STHK dppKdaBish &lamapﬁ&ttﬁm.sfprgﬁﬁ&{am%mﬁa@n Rl dvhaged property
return index. The nmethod includes compiling REIT return data fromeach REIT
of a “"Pureplay" REIT-based Property Price Indexes,” filed December 29, 2008, the entire contents

of which are incorporated herein by reference.

BACKGROUND

Technical Field
o
The present application is directed generally to REIT-based property return indexes 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 holdings.
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plurality of REITs at a predeterm ned frequency. The nethod al so includes
de-levering the generated REIT return data. The nethod al so i ncl udes

pr ocessi ngotzhm/odesosevered REIT return data accordi ng toPexrpssamwassst®o each
of a plurality of target characteristics to obtain coefficients reflecting
each REIT's weight in an index. The nethod al so includes generating the

i ndex according to the REITs, the obtained coefficients, and the weights.
The target characteristics can be property narket segnments. The conpil ed
REIT return data can reflect total returns or capital returns. In the

| atter enbodi nent, the generated index is a price index. The processing can
be regression, direct calculation, and/or mathematical constrained

optim zation. The predeterm ned frequency can be one of nonthly, daily, and

rea | tiggmyfhgRerty holdings lacking the target characteristics for each
REI T use ile REIT return data can conprise |less than a

predet er ni ned,RAL & &&,mepr&temtd%@loﬁ% il Id?ecrtegtt@!l m%s?(pgf%xeég%qi@%baswe

predet er mi ned percentage can be one of 30% 40% The Wl ght ed

Aver age R gxgggtugaﬁaeg(ﬁ}rhe( M@inéﬁ@e@%ﬂiﬂ% lilg?%télﬁlﬁatg%mbﬁchl'@ql ofp de-lever

t he gener REIT return data. The processing can account for

mul ti col lpiuR@dr df REIBSER A Brelidi@miRE GREuchBAIAE nethbS ik FifeluBRiERVEREER PTI ON OF
THE DRAW NGS The foregoi ng and ot her objects, aspects, features, and

advant aggenefiiedRBIT pu@s 8014, THeSRdIRBAISE indludés PPREQMR tiieBevaRAREENferlty referring
to the follow ng description taken in conjunction with the acconpanyi ng

dr awi ngs dath Accwdainglio E&dpEsurek td sachBf L@y af tirghd chactélisagrtaobiaih caefi@eRmut | ng

system for generating the RElI Tbased pure property return indexes;
reflecting each REIT’s weight in an index. The method also includes generating the index
according to the REITs, the obtained coefficients, and the weights.

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 ffequency 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 account for multicollinearity among the target

characteristics.

BRIEF DESCRIPTION OF THE DRAWINGS

The foregoing and other objects, aspects, features, and advantages of the present
disclosure will become more apparent by referring to the following description taken in

conjunction with the accompanying drawings, in which:
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FI G 2A-2E are exenpl ary graphi cal depictions of RElIT-based pure property
price return indexes according to usage type sectors; FIG 3 is a table
denonst r avongioewssvpl ary Vari ance I nflation Factors (VI FerTaASR@®64680 get
property segnents; and FI G 4A-4D are exenpl ary graphical depictions of
REI T- based pure property price indexes that account for VIFs. DETAI LED
DESCRI PTI ON For purposes of reading the description of the various

enbodi ments below, the follow ng descriptions of the sections of the
specification and their respective contents may be hel pful: Section A
presents an overview of the RElIT-Based pure property return indexes
generated according to the present disclosure; Section B describes

exenpl ary nethods for generating REIT-Based pure property return indexes;

Section C desggl p%%n@x&r%w&lba@di%}‘eﬁrﬁ @f@c%ﬂf;utﬂ%@%%ﬁ %oggent[e)agnﬁﬁé Egﬁased pure

property return i ndexes descri be erein; a I escri bes exenpl ary

demonst r ghdke@pste PlopdENELALAJRLsRE! T- Based pure property price return
i ndexes. A. Overvi ew of the REi T-Based Pure Property Return |ndexes In

general over viigWmAbRareRk&FRAY gFbBicd Q§itBnd IR ESade@p &Y Hlopétl pRibdefilt hods for
generating REl T-based property return indexes, such as total return indexes

and pri céndexed@xoflingAb idagegpe LElbrks own di verse real estate assets across
geographi cal regions and types of property, their
FIG. 3 is a table demonstrating exemplary Variance Inflation Factors (VIFs) across target
property segments; and

FIG. 4A-4D are exemplary graphical depictions of REIT-based pure property price

indexes that account for VIFs.

DETAILED DESCRIPTION

For purposes of reading the description of the various embodiments below, the following
descriptions ;)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.

Page 3 0f 23



hol di ngs of properties nevertheless permt careful manipulation to yield

i nformati on about underlying property valuations. In particular, REITs may
be mani puvetzeth/i7esogener at e de-| evered i ndexes that refl ectr/yse@p@sdeyo r et ur ns
for groupings of properties according to target characteristics. For
exanpl e, properties may be grouped according to their segnents of the
property market. A segnent may refer to a conbination of property usage
type sectors) (e.g., apartnent, industrial, office, retail, hotel),

geogr aphi cal region(s), economc region(s), and/or metropolitan region(s)
that defines a segnment of the overall aggregate commercial property market.
I n anot her exanple, properties may be grouped according to characteristics
such as size, gradation of urbanity (e.g., urban, suburban, or rural),

extent of, subpestiL.onrhOrs 30y other simlar
charact eristi esu re may generate indexes

) ) I
that reflect mrggpe%an!overci@a}&rq@?re;ewdigctb@urwanéae @ﬁqparta%&ﬁogp?&@s{efamngﬂr ket,

the West Coast retail property market, the M dwestern industrial property

mar ket, Et-based profdrlyir6tem ihdRk&ECsulh MBI k@ in®NQULD BRceRARRE! tIBSughUr ban
properties, or any other such category as woul d be appreci ated by one of

or di nary REfTd dwnl diverda@eafbstate &s0ts dcRRs RIAERPHESrePlond dhd ?p@é SPrépeHY BheirSUCh

i ndexes may al so be referred to herein as "targeted portfolios." The

i ndexes @gelmgaditoparieOfidetig!dsOpdriii cpefRsRamiputhtisClogsdid @ foemtidaiabod nunmber of
uni que and noteworthy characteristics. First, such indexes appear to | ead

t r ansact ivodeslying peglerdi vabatioryr bpgticylaryREKEtmay e earipulaid to@ndrme Ketevéred Ns.  Such
i nformation can provide investors with opportunities to nake pure, targeted
i nvest nendsxés that fefeat propetyoke@mins fagroupmpadi@ropentikedccontiing @ targétai ni ng
theliquidity benefits of the public market via REITs. Additionally, this

i nf or mat ichatactesigtiasp Eor espprle. tporpetticemay e grouped scoating edeissegmenthef theal est at e

mar ket and support derivatives trading.
property market. A segment may refer to a 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 other 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 portfolios.”

The indexes generated according to the present disclosure exhibit a number of unique and
noteworthy 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
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Second, the indexes exhibit volatilities conparable or |ess than existing
private market transaction-based indices, such as the Mody' s/ REAL CPPI

refl ecti ngotzhmia7samscur acy as nodel s. Third, the indexespcarusb@ogesser at ed at
the high frequencies (e.g., daily or real-tinme, the latter referring to
data as it becones available via ticker tape or the |like) wthout
significant increases in noise and at various |evels of granularity for the
target characteristics, thereby providing nore detailed infornmation about
property prices. Lastly, such indexes can be directly constructed and
traded via |l ong and short positions taken in the publicly-traded REI Ts that
conpose the indexes. This facilitates pricing of derivatives and al so
enabl es construction of exchange-traded funds (ETFs) that track or

| pl ementiqliBgy benERXEiShe FEE Ahtket vﬁJ\@EIh‘Qd@d‘cﬁtﬁ)nglLy, &h%qnf%?a%i@mqaph&ﬁl osure can

provi de accurate high-frequency information about property mnarket prices

and/ or t @pgirtuhiBbsb Behstrithedgdin BR rtf¥RlAHaRet R suppdM SRvREd ®ldngof financi al
initiatives. B. Methods of Generating the REIT-Based Pure Property Return

I ndexes To deseebnd, N6 irldbies ERHibI VotatiliQds cOMPMRING 166 tak wﬁrngrbﬁﬁatéamarkar get
characteristics based on REITs, the return for each REIT at a predeterm ned

i nterval uadsadtionmase@indlzes, st al e MRIEIRBADICPPY refRAGR thediag@iracG Bunadelser i sti C.
Al t hough the nodel s described in the present disclosure are directed to

pr oper t y Thiad, kietindeegrembesgentrhted sitthetdghufruanits e daityasrireii-tigk, thbaugrodel may be
refornul ated according to any desired characteristics of the property

hol di ngs refersnguouhtd ahie bexpmeseaaidtbied/ibyckemnapeat thedide)vethputsignificant inctéases ar t .
Further, the nodels nmay be adjusted to produce indexes reflecting price
returns ornoisgtand atvertiays resels of grimalagityofapthe psgetéhaprtensticy, thesbp providing etoed
characteristics. Wen the conpiled REI Treturn data reflects capital

ret ur ns, detpited dnferanation abqutaronerty pikess.prdsdy swabtinderes. cavpediresthyecopsmpted and

traded via long and short positions taken in the publicly-traded REITs that compose the indexes.
This facilitates pricing of derivatives and also enables construction of exchange-traded funds
(ETFs) that track or implement the indexes. Overall, the indexes of the present disclosure can
provide'accurate high-frequency information about property market prices and/or total returns

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

B. 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 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
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REIT return data reflects total returns, including incone, the created

i ndex tracks total returns. The particular nodel for the return for each
REI T wherwourdsld7sgpsaccording to five usage-type propert pCrarsk@v/oemgorent s
may follow the formula: rU=b L, XLJ., +b O, XQgj +bUX,, +bR,
XRU+bH] XHj + where: bs,i is the return to property market segnent

S at tine, where: xA = dollar percentage o f assets held by REIT i in
apartnent segnment at tinme r L, , =dollar percentage o f assets held by
REFT in office segnent at time t Xj, = dollar percentage o f assets held by
REIT / in industrial segnent at tinme T .V?, . = dollar percentage of
assets held by REIT i in retail segnent at tinme XHJ. G dollar percentage of
assets held by REIT i in hotel segnment at timet where: Xii,i + -Vo,!,/+
X0t + X bath retfbbld caplte{l r@uﬂqs ‘M&Q:Fe%ted fwded §acﬁ§1prf%[a FRmd e\ﬁ'ﬁ@nrtﬁ'é( Jo%tléd"g the
|d|osyncrat|c return of REIT/ at tinme Al though the nodel accounts for five

property RERF kin &&g@ﬁmsamanua% iRETRAH iREHe SthO EredtEifindRAfRLKsBY ré8fs. 2Ny nunber
of segments or any nunber of groupings of properties by target

char act eri st iTig.parb@ar rhddel fdPihk Asturl fr bRh REIBHEEE fodelingtacE¥bifg & Rertfol i o
cannot be obtained, proxies such as

usage-type property market segments may follow the formula:

where:

bs, is the return to property market segment S at time ¢,
where:
X4, = dollar percentage of assets held by REIT i in apartment segment at time ¢
Xp,i; = dollar percentage of assets held by REIT 7 in office segment at time ¢
xy;;= dollar percentage of assets held by REIT i in industrial segient at time ¢
xgir= dollar percentage of assets held by REIT i in retail segment at time ¢

Xg,i= dollar percentage of assets held by REIT i in hotel segment at time ¢

where:
Xgi¢ t X0t Xpit T Xpir ¥ XHir=1

and where: .
e, is an érror term reflecting the idiosyncratic return of REIT 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 be used instead. Further,
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rental income, total square footage, or any conparable netric may be used
i nstead. Further,when REITs include m scell aneous property exposures to
non-t ar geweadosmagssmst s (e.g., |and, garages, internati on2CTass@w®$9666uCh
exposures can be aggregated into a single "other" segnment and the doll ar
percentages held by targeted property market segments can be adjusted to
sumto one ( 1). In this manner, the "other" segnent can be ignored and the
remai ni ng exposures can be rescaled to sumto one (1). For exanple, if a
REI'T 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% i ndustrial, and the parking exposure can be ignored. Using this

model t%gﬁ REM ﬂ%luh@mfs@é}fané%% F’réﬁerrtgt%§rts§re§.@nBﬁF&r%&h?%kgt??%?ﬁ%d can be

transferred to t I di osyncr at nterm tefm In sone

enbodi m%ﬁéges,@nt@ﬁg%ni&lsﬁéeﬂg lsM%Qszﬁ'reg ghﬂ bie Q%ﬁéeéailg{iz inttche?sir:g% ‘tb%{e'ﬁ’oslg e nt does

not exceed a predeterm ned percentage of | T's total Ings (e.g.,

25%  30%andB&o!l1afbr@h kS Reld bl Sar Rl brdpady J_ﬂ@rkgtisleén?ernEanprtad%l@éd damsylt, the

present disclosure can | everage informati on about property market segnents

i ncor por ahed).i IRtids AihnBEhE “otB¥e Beghlent B bdiEhote M 1R rBfaiSih Blpbiue@thn ROl di ngs
outside the targeted segnents. To continue devel opnment of the nodel, the

nmodel camestedax RUIneHAEl (1i).NFrekarhple, i REIAR0IdE B2 bEIEk holdiighimofficepropemisr e
revered is a vector of length N, with each el enment representing the
nont hl y 6%t indiseriabpropertdds, dnd @ 5%-id parking\faRElisSthe #fficSexpbsuKdén BREdnivdtedoNnt ai ni ng
the doll ar percentages of assets held by each REIT in each of the k=\ ...K
segment s o 26/85%6 ¢ffiee, ihdiiralgstrid reapasare k@t hercosvendd t 166/8 SR linbastridlsand tle\padkirg] v
described, REITs exhibit idiosyncratic returns attributed to assets in
nont ar getespsure 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” segment does not exceed a

predetermined percentage of the REIT’s total holdings (e.g., 25%, 30%, 40%). Otherwise, the

REIT may be filtered out. As a result, the present disclosure can leverage information about

property market segments incorporated into 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:
Tlevered = XDlevered + 1

where Tevereq 1S é vector of length N, with each element representing the monthly return to each of
the i=1...N REITs. X is an NxK matrix containing the dollar percentages of assets held by each
REIT in each of the &=1...K segments. u is the idiosyncratic returns of the REITs.

As previously described, REITSs exhibit idiosyncratic returns 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 return
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property market segnents, REIT-level managenent, and/or idiosyncratic
returns wthin each REIT s individual property holdings. To obtain the nost
accur at e wonelou7egerty returni ndex, any approach to genecatise@deawho i ndexes
woul d seek to minimze idiosyncratic REIT return variance. The variance of
the idiosyncratic return of a REIT can be nodel ed as being inversely
proportional to the total dollar value of its property holdings. Further,
the idiosyncratic returns may be assuned to be uncorrelated, normally

di stributed, and have nean zero. The idiosyncratic variance Wof returns
may be constructed according to any nethod of estimation. For exanple, W
can be defined as an NxN di agonal matrix containing the idiosyncratic REIT
return variances, with each diagonal elenent defined as: where total, is
the tota I odlnents
each di agngg)glahgpg}rl?’g%}tjtg erenﬁgggﬁp I ne t]lgll]g“?'ot (ﬁﬁln?-mllz lld‘sogyrrrgﬁﬁgﬁﬁgr operty

mar ket SeGEVinih&l urns can be estimated via generalized | east squares
according to the follow ng equation: An internediate step in the above

process i ncl upRsatidiee mﬁ@mm&h@ﬁtm ofla FEIMRARRodk R adelnkInveRe@ T ar get ed
portfolio, as the following matrix |abeled H in which Hevered is a LI N

mat ri X WpRpertieas b thotakddligpvaf @ itSprapeR9 hbiimkd. Fuither\Bé Bisenchitic Relss whi ch

has unit exposure, i.e. 100% exposure, to segment k and zero exposure to

every segapbé akiegd tb bauncsegared) horkhallyl Histripute) erid havdmednekroS EgORIVsynsRatight s sum

to one (1) for the target segnment and to zero (0) for the non-target

segnent s yaraanck Qafretuap mes da tonsoungedatadrdfipn tnyrashdd dfrstiniaion.t Fue eknlples. |1 f such

a portfolio were invested, the portfolio wuld yield a pure return to the
Q can be defined as an NxN diagonal matrix containing the idiosyncratic REIT return variances,

with each diagoﬁal 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:

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

according to the following equation:
Brea = (XTOX ) XTO
An intermediate step in the above process includes the determination of the weights for REITs in

a targeted portfolio, as the following matrix labeled H:
H,.,=-(x"0"x) x’a?

in which Hievered is @ KxN matrix where each row & represents a portfolio of weights of REITs

which has unit exposure, i.e. 100% exposure, to segment £ and zero exposure to every segment
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targeted property market segnent while mnimzing idiosyncratic REIT return
variance. Further, instead of regression via generalized |east squares
(GLS), thwoHoroai7s308 can be determ ned via direct mat hemeCirasboooabased at i on
and/ or mat hematical constraint optimzation. The wei ghts can be determ ned
using, for exanple, the "Solver"(r) feature of Mcrosoft Excel,

manuf actured by M crosoft Corporation of Rednond, WA. One of ordinary skil
can enter the formula for the variance of the targeted portfolio in an
Excel cell and instruct the "Solver"(r) to mnimze the value in the cel
subject to the follow ng requirenents: i) the weights on the targeted
segnent nust sumto one (1), and ii) the weights on all the other segnents
must sumto zero (0). This presented nethod can be further refined to

reduce 1t RgeMRlAkbhdt ¥ e rﬁg@%@ﬁgg@ﬁ%@%& aggwm%gﬂggogm@n gaccurate data

regardi ng properfy retur ar, s are icalFPy | evered,

Ol i NG Q0REES ] JTTOPIH HE B e OB O epr AR IHARG LG ST o0

| evered property market segnment Tetlrns porate | nformati on about

under | yi g uRIFARSL. LY suh b GEBRY GEE Hvsted! A€ pbrBYIRS Ak {iDELSRRGGuhAGHYOl atility
of the returns. De-levering the returns decreases the volatility of the

i ndex anrgaghspBey merketsBorkkat @hi%hﬂi‘rlﬁniﬂﬂ?ﬂfolswcﬁgc REIteRFPRGEIEES. One of the

ways to de-lever the returns is to use the Wighted Average Cost of Capital
(WACC) accounturthg, insteditaf tagrdsQorPh ?dn@raﬁfét:i WaktSquares (GES)URE Bthatlinehnds Set s

(roa): voai f =fy>equity ( , ) /;-, + ~/odebt ) debti-ate t The equity
per cent ageprnahed @iddiesmmatizmiatical edpulatiyn dndlor MathbrBatichi@ohstrhiat opginikibil der equity
di vided by the sum of total stockholder equity and total liability as of
t he year Tendeigits eanta ddibrkfimednsing, Jorcdrarhplé, itie ‘dalver® daanbeofaidaisefRIEdk], any
desired frequency (e.g., annually or quarterly) for

manufactured by Microsoft Corporation of Redmond, WA. One of ordinary skill can enter the

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 (l), and ii) the weights on all the other segments must sum to

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 estimated

levered property market segment returns incorporate information about underlying property price

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

the volatility of the index and produces return data about underlying 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,, = (%equity,.',)- r,+ (%debti _J)- debtrate,

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

divided by the sum of total stockholder equity and total liability as of the year-end date on 10k
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each year in the study. Further, the equity and debt percentages for each
REIT can be generated using financial information about the REITs from
NAREI T amnsloanrouab30i0k formnms, by way of exanple. |n sonepemusdiosmsdcs) when
mnority interests represent significant portions of REIT bal ance sheets,
the equity and debt percentages can be adjusted to account for such
hol di ngs. However, when these holdings are insignificant, adjustnents need
not be made. The returns in the above formula can refer to capital returns
(reflecting price changes) or total returns (including inconme). The sane
debt rate may be used for all REITs. Further, the debt rate may be

cal cul ated according to any nunber of nethods. For exanple, market-w de
average yields on unsecured REIT debt nmay be used as a proxy for the cost

of debt, ggﬁﬁ' § 08 20 MBa cé}%b%hugﬁ%em @%L &e%c}realpengyv(g ébaﬁ'ﬁm} Jranag&n@ gear. In

sonme enbodi nents, t he wel g average cost sone REITs'

annual  1QchfLl IM§gH®y Flaﬁhéﬂstﬁéje Qr{&edeﬁ«%@keﬁt?gteffor b%ﬁ%{%?ﬂcan%@ﬁé&%ﬁa‘ied”et hod of

cal cul ating t e rate may f Owlt fornmu trate,, = , PD

)1 (. 5( TDysidPMhahcidl ifformrtiBPabbuiife @I)Tsmﬁnrb@AR]ilE'an& armudiN6x fo%@[)f%ﬁy gxpense for

firmi in perlod t PD, t = the preferred dividends paid by Tirmi in peiiod
t TD t =xdmph. iln SorfeQhidbdifRRt, Widh Aifofit(iReRlts Blestd) sipdiidaR doRfdnd of RWT= firmr

s preferred stock at the end of year t Al though these enbodi nents

cont enpl aklencd sheag, thdeuBpa ddalpercEiges Eaarbe adjlistdditb A& ourl @drevBmamdingg
However, when these holdings are insignificant, adjustments 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 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:

debtratej, = (IEi: + PD;)/(.5(TDjt + TDir1) + .5(PSi: + PSic1))
where:

IE;; = the interest expense for firmi in period t

PD;,; = the preferred dividends paid by firm 1 in period t
TDj: = firm1’s total debt balance (book value) in period t
PSi;= firm 1’s preferred stock at the end of yeart

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

leveraging may also be accomplished by using REIT-specific values.
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may al so be acconplished by using REIT-specific values.Once the cal cul ated
REIT returns are de-levered, the nathematical nodel for returns on property
mar ket segoentm7eams be witten as: roa = Xbdel ewed + ardTiUs2000/069560 t Yy

mar ket segnment returns and weights for REITs in a targeted portfolio can be
sol ved according to revised formulas of: Under these revised fornulas, the
estimated coefficients of b directly reflect the returns to the underlying
property segnents. Thus, regression of the REIT returns against the REIT s
proportional exposures to each of the property segnents produces the
estimated coefficients and nmay be perfornmed, for exanple, via a GS
approach, which mnimzes the sumof the squared errors of the regression
These regressions can be calculated for intervals of varying and/or

predet er m nedplg mtcancmx@a RBAYreRf: aQG e Q{WM R métn&ﬁa«apm n%g{ﬂ%qﬁ&mg on

coefficients according to such intervals. For exa returns can be

regressegn?gg¢m§&a§&%ﬁﬁ RLaERRARdL gs on a nonthly baS|s to generate
coefficients for nont h. Li kew se, the returns can be regressed on a

daily bashﬁ,angggggaﬁg daily coefficients. In other exanples, the returns
can be regresse on a pooled basis. In further exanples t he desired

sol ution C glroge marlpe? mqtlft\rlr%g gndnv%t f%%rpirt l%l:ﬁ%s 1nC% é{‘f‘ﬂ ﬁg‘glgaég'g or

e .
nathenatlc straln rm zat'i escri éall, above.

The t dd t | ude the debt
e targeled %9H§&§ 3 wg?ﬂ%ﬁ%p in e- |evere 0 no i nclude the de

posi tions nee se everage held by the REITs, because that
| ever age has alr qg¥ 3@ Jenoved. Further, the optinal relatlve wei ght's of
t he REITsemnmtﬁ gdtled ébrﬂmollo may be independent of |everage and the
t echni ques used to de- |l everage the REIT returns. As a result, scaling
thecoefflﬁlents gy.fyeq, ia regression would produce the sane portfolio
wth vary
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 be obtained by direct mathematical
calculation and/or mathematically constrained optimization as described in more detail, above.
The targeted portfolios contained in Heezeveres d0 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
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| everage. Further, to generate the portfolio of assets that would
theoretically need to be purchased to obtain targeted property
segment - swechforssoet urns, conpl etely adjusting for | everagas2abocwegment
portfolios would need adjustnent. These adjustnments can be acconplished by
returning to the WACC identity for each REIT: hadjusted k ;. = (%q UTy )
hk . debtojfset k . =(%lebr.)- hk . where h j is the share (long or short)
of the portfolio for target segnment k to be invested in REIT Anot her
approach to nodeling the returns for property market segnents based on

REI Ts is the pureplay approach, as described by: 'T =x Ai fc +.i )+ x o
+ O0O)+x + )+ +KJ fe + Kt ) where: i) =observed returnto REIT i rk
=pureplay return to segment k x j =fraction of RETT invested in segment k

ek i =i dlcpe?m&ﬁsaéarcma{e@wr rdsQorbuld émﬁuo@mm yodfa.o%ﬁg, gkan%mswhefe

where K denotes the | ast of some nunber of segnents. T osyncratlc

conponeniger, tF*ﬂﬁhd?LlB %me?al/e HOEHIOIRN 7 2888 {-ﬁgﬁpouﬁd)thaﬁetfcﬁ’l!}dﬂ@a topacorrel at ed
wi th each other, ave nmean zero. As a pureplay no is defined as an

i ndex wi tptih'ch’dgéctto emawg&edtﬁoaehﬁs@ﬁ@httssstlﬁ&gm@tcoﬁaﬁtewdﬁls@gn@ﬁ ure to all
ot her segnments:
leverage, the segment portfolios would need adjustment. These adjustments can be accomplished

by returning to the WACC identity for each REIT:

hadjusted , ; = (Yoequity;)- h ;

debtoffset, , = (Yodebt, )- by,
where hyis the share (long or short) of the portfolio for target segment & to be invested in REIT
J.
Another approach to modeling the returns for property market segments based on REITs

is the pureplay approach, as described by:

'\‘1"=’\'A._i(;‘:‘{+(é_ ) Xoi (’ +€p, )*“1 (’1 +ép, )* +TK'(L exx)
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 #'s property in segment k

and where:

Dy, =1
ra

where K denotes the last of some number of segments.
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L' . VA V==- wx .i,i + XOo++r (W A+ +K) i=l i=l i=l i=l where
each W equals the percentage of the index's holdings in REIT i and where

t he constweintg78s a pureplay index for a single segnemrtCTRISc@a/o0b®co itten
mat hematically as: N ;=1 Substituting the above constraints into the
formula for the pureplay index results in a sinplified equation for the
return to the pureplay index for segnent k : ' =+ j KJ ) whose variance
can be described according to: VAR(rp) +... + xf:/VAR(ei:j )) The

i di osyncratic segnent variance is assuned to be inversely proportional to a

REI T's dollar holdings in that segnent: VAR(e ) =1- - xk total,
Substituting this expression for segnent variance into the forrmula for
i ndex variance results in:L* VLRp ) = VAR(rk ) 2 2 LMVi X LI +. . . + M>,

X ki x At Oﬁélidios%'n&atiic Jo%a@deﬁt\s i&th%&rgﬁaﬁ%epﬁe §sj5\5m4di tI) ngnéo?n',
uncorrelated with each other, and have mean zero. As a pureplay model is defined as an index
with unit exposure to the desired segmentland zero exposure to all other segments:

N N N N
7, =T, Zx: WX g+ 'Fc‘,zl WiXg +o.+ Py Z’; WXy, + Z}: (u-',..x"{’,e’,,.,. +ot w,.x.l_-‘,-e,c,,»)
i= i= i= i=

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:

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 )

;-p =1 + Z (“"‘ix.i,ie.{.i +.,..+ “:ixK,ieK,i )
=

whose variance can be described according to:

VAR(T,) =VAR()+ 3 (wx, VAR(e, ) + ..+ w'x, VAR(ey )

N
i=1
The idiosyncratic segment variance is assumed to be inversely proportional to a REIT’s dollar

holdings in that segment:

1

VAR(e;) = ———
Xy ;- total;

Substituting this expression for segment variance into the formula for index variance results in:
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VAR{rp ) = VAR(rk ) L 2 -L- | \ Total, j Differentiating this equation with
respect to w, for the purposes of mnimzation reveals that the solution is
a functi onoabiwdresosecond term Because of the assunpti oRETNSED69560

i diosyncratic returns, the variance of the idiosyncratic returns in the
purepl ay nodel reduces to the sane vari ance assunption used in the previous
regression nodels. As the previous regression nodels mnimzed, the sum of
the squared errors of the regression, the nodels mnimzed the variance of
the error terns (i.e., the idiosyncratic returns). These variances are
assuned val ues contained in W as previously defined. Therefore, the
regression solution yielding Hde-ievere d is identical to the solution to
m nim zing the variance of the pureplay nodel with respect to the w,. For
this reason, mathematical constrained optimzation yields conparable

targeted folio "-95£ as negreassion. Fusther, the Eresently di scl osed
nmodel s ca’?f?%ép)rrbg‘iﬁ\gh* defireve vary Hig 1'8vBlis_of ularity for

property market segnent<y I n theegression nndef“fﬁﬁéﬁﬁescribed, t he nodel

targets property nmarket segnments such as the apartnent segnment, the office
segnent , WHiéh dansdishplifad tsegnent, the retail segnent, and the hotel segnent.
In sone enbodi nents, the nodel can target property market segnments by

geogr aphi cal region instg (e.g.,, Northeast, M dwest, West Coast, South),
whi ch nayVggﬁdygnggg;qqggﬁgphg_gg_ihe Nati onal Council of Real Estate
| nvest ment~ Fi duci ari €8 s5({NCREbk), kconvention, by way of
exanpl e. Alternatively, the nodel can target segnents according to both

usage t of propertie . o
9 y%?fferentl tl';ngql%s equat?on with respect to w; 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 £, as previously
defined. Therefore, the regression solution yielding Hge.levered is 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 model 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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and geographical region. In these enbodi nents, the nodel can account for
apartnent segnents specific to each region, office segnents specific to
each regiwo,20emds®e on. In further enbodi nents, the nodecTaseorocwant for
any grouping of properties by target characteristics, such as snal
properties or |large properties, granularity of urbanity (urban, suburban,
rural), environnental ratings (e.g., "green properties”), or the like. The
nodel can account for any usage type, geographical region, target
characteristic, or conbination thereof as woul d be appreci ated by one of
ordinary skill in the art. In any of these enbodi nents, calculated REIT
returns woul d be regressed agai nst exposures to each target segnent or
subject to mathematical constrained optinization to obtain the

corr espondi ngAﬁQﬁJﬂfVéI? 'tﬁ&ﬂhé el E Altar ?%meﬁts aécgrd %gé Qotﬁgﬁgé tgg %er@le del that

targeted geographica usage segnment s ¢y rar et t he

fol | ow ng,y %_Jogﬂpﬁn%s re%BHl fh th&e grﬁi)ddr}ﬁglts the Wokiel cgr%cl:&rnt B?%ﬁaﬁ%lﬁgggn%mfs asset's

hel d by REI In the West region at tinet rr,,f ar percentage of

assets hepddii 1y eddfrtekioh, dfﬁcetsgéinfMts Wc th 84th AEidAL arldisHBn."In Kiter | dOI | ar

percentage o f assets held by REl in the East region at tine dollar

per cent agmbedimafs endael can R¥olREfol ahy drbupifpef PRPEes' 8 FArgd cRracterit®st where:
iT,r +Yw i, J+x S t =1} To achieve finer granularity on the basis of

usage typech aeaadll pragertal bﬂaﬂg@ plop@tigsh@uulpiyesfiuibaniy fardaRGeburbedrul®, expanded to
mul ti pl e vari abl es covering each usage type. For exanple, the variable for
t he apar tenerhmsagmahigs (egp“gsajreitriiey”), 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 skill in the art. In any of these embodiments, calculated 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:

vmi: = dollar percentage of assets held by REIT i in the West region at time ¢

xurir= dollar percentage of assets held by REIT 7 in the Midwest region at time 7

xE,i:= dollar percentage of assets held by REIT 7 in the East region at time £
xsi:= dollar percentage of assetsheld by REIT 7 in the South region at time ¢
where:

Xy XMWieT XEje T Ngi=1

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 7
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x = dollar percentage of assets held by REIT i in apartnment segnent at tine

rcan be replaced wth: Lir- ,i,r =dollar percentage of assets held by REIT
i in the wezbiaisapart ment segnent at time t vs, .i,r =eclrlEeoopesmwent age of
assets held in the south in apartnment segnent at time t *<E, .|,i,i =dollar

percentage of assets held in the east in apartnment segnent at tine r
MNL,i,r =dollar percentage of assets held in the Mdwest in apartnent
segnent at tinme T However, as the nunber of target property narket segnents
grows, the multicollinearity anong at | east sonme of the segnents can cause
excessive standard errors in the correspondi ng estimated segnent returns.
Variance inflation factors (VIFs) can quantify the severity of this

mul ticollinearity and be used to mtigate the severity of the

mul ticol Icgmqajlgdd'wﬁhzeffects. After property market segnments with high VIFs
are identified, these segnents can be aggregated into | ess granul ar

segnents,_ther reduci n he t.0 er of segnments agai nst which the
RE?T r et UfHe’ V\ﬁ?ciq%r Bg‘?‘ﬁ%%eg%f[g"é- frs I‘Fﬁm@’(ﬁgﬁt)‘smdg? ?"\7@8“ PPYHREN ESRRRIAES on f or
the vari dW%’ of the regression coefficients: s ~ VAR(b k ) = - N (- - where
Rk2 is the R-squared fromthe regression of explanatory variable k on all
expl anat oeyineaeilamgeacsninge (of assaig holdrin disi seuth in agarpRep segshent pbtiger, t he

vari ance of the estimated regression coefficient beconmes larger. In the
case of perfeclollenpdrianeageiof psseRibeld 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 7

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 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 regressed.

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

o’
N )
(I - Rf )Z (~"i,k =X )2

i=l

VAR(b, )=

where R, 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, Ri> =1 and the variance of the

estimated regression coefficient is infinite. VIF is defined as:

VIF, = -
1- R}
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2 =1 and the variance of the estimted regression coefficient is infinite.
VIF is defined as: 1 VIF, )In further enbodinents, VIF can be determ ned as
descri bedwonotogosswenetri ¢ Anal ysis,” 5th edition, by G eemas2dbbcwapt ur es
the rel ationship between the collinearity of a variable and the resulting
increase in variance of the estimted coefficient for the variable. The
square root of the VIF neasures how many tines higher the standard error of
the regression coefficient is as a result of collinearity. A factor equal
to one inplies that there is no collinearity for explanatory variable k;
the standard errors are not inflated (variable k is orthogonal). A factor
equal to two inplies that the standard errors for coefficient k are tw ce
as high as they would be if variable k was orthogonal. Thus, variables with
high Vi _FS WYIn%HeF’&ﬁﬁo'dfnkeﬁE!, @ﬁ'{ta %@éteﬂﬁﬂé«% gecg%c%%éd ngEéomgmgﬁL Xngl urns,
perform ng direct calculation, or mathematical constraint optinzation in
l'ight of sthgspey sk t arget segnents results in nore accurate indexes
about the property market segnents. C. Conputing System Referring now to
FIG 1, an exermdaglss b AddtioRinidlealleR the oIS AR Jr B9art¥b RN AQulifg  gener ating
characteristic-specific, de-levered indexes of property market teturns is
shown anthcetasah virRfce df he@aitfdiet cobfiGleMifeMhe FaREb1E OTARWEIRGroSHETEHRNIEOD i ncl udes
a conputing device 105 with a REIT return nodule 110, a de-I|everagi ng

modul e 1heasuedatlod nanptrasighgr the sthddardleZOr of Tiregression 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 lightAof
the modified target segments results in more accurate indexes about the property market

segments.

C. Computing System

Referring now to FIG. 1, an exemplary block diagram of a 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 105
with a REIT return module 110, a de-leveraging module 115, 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 external storage device.
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conputing system 100 al so includes a database 125 that stores data used to
generate the indexes. In sone enbodi nents, the database 125 can inhabit the
sanme conpaDi2og/desnsce 105 as the nodul es 110, 115, and 2R@/Usadmioeasgh in

ot her enbodi nents, the database 125 can be incof orated in an external
storage device.The REIT return nodul e 110, de-I|everagi ng nodul e 115, and
processi ng nodul e 120 nay perform any of the conputations described in
reference to Section B of the present disclosure. The nodules may run in
software, hardware, or any conbi nation thereof. In some enbodi nents, the
nodul es may i nclude any program application, process, task, thread, or set
of executable instructions capable of perform ng any of the tasks descri bed
herei n. The database 125 can store any REIT or other real estate-related

data pertine heﬁ&éﬁﬁ‘é&ﬁﬁ %BBQQ]‘d?Q&P&@érag%fg ML‘%IeWI?%ﬁE‘Erogésﬁgé @ﬁ&{ﬁeerzosom3

exanpl es of this data can include REI'T Teturn data, bon ata, property
hol di ng dga} gerfb(?r'h afyof tmpﬂﬁﬁérﬁ Redc MG Pleterddc E6STRIA B Qgirations of

Gener ati ng” RElI T- BasedPure Property Price Return |Indexes nonstrative

exanpl es dRéloGRNETRIJARRhy R &S RAWRK! RardWAD B dnY cBhbif&ioh BleHbl Thilexes are
herein described. In the first exanple, the RE[Ts form ng the basis for the

i ndex ar embd@méhudthe GRULIYs thiydid@6deay ployraMEdppficatibs Rideds Nask NBrebMNGEdet 6F TSE
i ndi ces during the period 2001- 2007. REIT return data was first conputed

on a nonkkdcytablamstductions chpable @4 parahing ady FRe2RRldesdMd haeigor ding to the
following fornmula: RETT p ri ce - RETT price REIT price® Such return data
nmay be conputBd deassellsrrapsiopant REITar dihageal ritae-radteddutaisnpkites by

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 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;,
REIT price,, ,

1

1.7

Such return data may be computed based on property holding information supplied by
NAREIT, data from public SEC 10k filings, 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,, = (%equity,.:, ) e+ (vedebr, . ) debtrate,
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NAREI T, data from public SEC 10k filings, and/or any conparabl e source of
information. In this exanple, the return data is based on price-only
returns twetzosokiede di vi dends, thereby accounting for pCras2mowesssnt s

al one. Further, the REIT prices can be adjusted for splits. Then, the REIT
return data was de-levered according to roai t = (%eqtrityu ) ru +(%ebt )
debtrate,in which financial information from NAREIT and annual 10k filings
were used to calculate the debt and equity percentages for each REIT. The
equity and debt percentages were updated annually for each year anal yzed.
Further, because mnority interests were relatively insignificant on the
bal ance sheets of nost REITs, the equity and debt percentages were not
adjusted for such interests. In this exanple, the market-w de average

ield . . . debt ,
yields o, wméﬁﬁ%agéﬁgﬁ%ugﬁmmmm%% é%ﬁﬁg@l@ﬁﬁé%; bk uldd%o Efacihe A

wth the sane rate ed to every or t esult, by way

of exanplyept afki éu@ﬁ%‘r&ﬁgéesﬁﬁr GaMREge TK‘@&]UH?% dfeﬁ}:?e?lﬂg?égglv%é ui())t%}xt%m)? . As

Boston Properties reported a wei ghted average cos ebt 5. 60% and

Mack- Cal iandR@my fo¥ edcB PAF bRl z8d. IRHHE, KEauSe BRPidy MntdOQs wert %ti@@ﬁ/ iiRhGcMRS
reasonable. In other exanples, the weighted average cost of debt reported

in REIT anHédhladddkhdeislof mas RIBRYs, 1 ¥gui aemddus&fdcehta%és Q@b noBdfustca@sragsh ons were
run for each of the eighty four nonths spanning 2001- 2007 agai nst the
apart nentinteresis. i ce, industrial, retail, and hotel segnments. The resulting
segnent returns were accunul ated to produce the segnent-specific indexes,
whi ch are pl ointtidslexagplenthé matket-wide aweedge picldb/brochgeardRRALT GBIPvas weeasas (e. g.,
transactions price based i ndexes of U S. conmercial property price
novenent proxp far ke cdst o&debt, prith vigtsempragpeplied torevekRyeREIT fornhdale@S. As2AedE, byThe
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 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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correspondence between the REIT-based and Mbody' s/ REAL price indexes
suggests that the RElIT-based indices are indeed accurately reporting
segmrent - swecbforssoset urns to the underlying property marleetr/uskambobesy t he
annual i zed vol atilities of RElIT-based de-|evered indexes are simlar or

| ower than the volatilities of the Mdody' s/ REAL i ndexes over the sane
period, as denonstrated by the follow ng table: Apt Ofice Indust Retail

Hot el REI T-based Monthly Del evered 4.80% 5. 84% 6. 46% 5. 18% 10. 15%

Annual i zcd Vol atility Mbody VREAL Quarterly 8.06% 6.27% 7.05% 5. 11% N A
Anuual i zed Vol atility As the figures denonstrate, the RElIT-based de-|evered
data often | eads the private market price novenents. For exanple, the

REI T- based O fice 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 fdiptow nQffdene. Fordufturt herReradlf i nenedotel ' each of the
five propdBly-bhyede segmants was subdivided into four regional markgt
segnent s,| MaehlgDrivacd ot|al806§ t wesdy vari abb¥s. Theéngy or eaehswont h over

t he peri qA204ire@UOAtilirdch of the twenty segnents was regressed agpi nst all
t he remaijMeglyS®FnNts tjo cal culate VIFs. The nonthly average VIF for each
segnment i|Qudapiyxted in FISGR6Y3, w.2Pohi gh YOS in balidwd ype. Begausp the
hot el mar|kehudegd®nlhglitagr oss t he four geographi cal regi ons

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 until after the following 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 t}lle remaining segments
to calculate VIFs. The monthly average VIF for each segment is depicted in FIG. 3,‘with high
VIFs in bold type. Because the hotel market segments across the four geographical regions
demonstrate high VIFs, these segments can be combined into a single 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 corresponding 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 various 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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denonstrate high VIFs, these segnents can be conbined into a single
segnent. Further, high VIFs between the Industrial South and I ndustri al
West i ndiwet2e10id1siost hese two segnents shall be conbi nedPCras200096%60 esul t
t he 20-segnent nodel collapses into a 16-segnent nodel. Then, the
de-levered REIT return data is re-regressed according to the 16-segnent
nodel . FIGS. 4A-4D depict the results for the apartnent, office,
industrial, and retail sectors for each geographical region, again plotted
agai nst the correspondi ng Mbody' s/ REAL CPPI i ndex. Wile the invention has
been particularly shown and described with reference to specific

enbodi R $s clhilnegioul d be understood by those skilled in the art that

vari ous changes in formand detail may be nmade therein w thout departing
fromthe spirit and scope of the invention as defined by the appended
claims. What is clained is: 1. A nethod of generating a REl T- based property

return |n ex i n rn _dat.a from each
RELT of ot B R e SRR %Ogafﬁ/"%#uﬁ? R R A R
generated RELT r n da roces d REIT return data
aocor di nrminBat Bunf i sBh S ET RERPof it T el Condi ittt o s co
obtain coefficients reflecting each REIT s wei ght |n an i ndex; and
generating fIR&%A¥ex according to the REITs, the obtained coefficients, and
the weights. 2. The nethod of claim 1, wherein the t ar get characteristics
are propederigveringkbe generpiasiRISIT rgturméesasmet hod of claim 1, wherein the

conpiled REIT return data reflects total returns. 4. The nmet hod of claim1,
wher ei n tirecasonpiliceld-1RErcH REfUncurndddta acoefdiegtosxpaypirdsad cadbtodiampuralrg of he

target characteristics to obtain cocfficients reflecting each REIT’s weight in an index; and
generating the index according to the REITs, the obtained coefficients, and the weights.
2. The method of claim 1, wherein the target characteristics are property market segments.

3. The method of claim 1, wherein the compiled REIT return data reflects total returns.

4. The method of claim 1, wherein the compiled REIT return data reflects capital returns and the

generated index is a price index.
5. The method of claim 1, wherein the processing is regression.
6. The method of claim 1, wherein the processing is direct calculation.

7. The method of claim 1, wherein the processing is mathematical constrained optimization.
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generated index is a price index. 5. The nethod of claim 1, wherein the
processing is regression. 6. The nmethod of claim 1, wherein the processing
i s directwoaboui7sdgoson. 7. The nethod of claim 1, wherei RCThES2@0O6®86I Ng i S
mat hemati cal constrai ned optim zation.8. The nethod of claim 1, wherein the
predeterm ned frequency is one of nonthly, daily, and real-tinme. 9. The

nmet hod of claim 1, wherein property hol dings | acking the target
characteristics for each REIT conprise |less than a predeterm ned percentage
of the REIT's total property holdings. 10. The nethod of claim9, wherein
the predeterm ned percentage is one of 30% 40% and 50% 11. The nethod of
claimXk, 1wheai@ida &f*&ﬁuﬁ{“i' ghteg tﬁé’ﬁﬁeé&@rnﬁfﬁ’&ffrég&e%ﬁk bad of(iMY¥MekDy, BGIGOMAL | Ng
identity is used to de- [ ever the generated | T'return data. 12. The net hod
of cl aimy i werein the processing accounts for nulticollinearity among the
t ar get feharacteristics.

9. The method of claim 1, wherein property holdings lacking the target characteristics for cach

REIT comprise less than a predetermined percentage of the REIT’s total property holdings.

10. The method of claim 9, wherein the predetermined percentage is one of 30%, 40%, and

50%.

11. The method of claim 1, wherein the Weighted Average Cost of Capital (WACC) accounting

identity is used to de-lever the generated REIT return data.

12. The method of claim 1, wherein the processing accounts for multicollinearity among the

target characteristics.
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