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WD 2005/ 026917 PCT/ US2004/ 029933 METHOD AND SYSTEM FOR
ASSET ALLOCATION Priority Application This
wappsiozati on clains the benefit of U S. Provi sPonak2004/029933

Application No. 60/501,833 5 filed Septenber 11,
2003, entitled "WHOLE NET WORTH ASSET ALLOCATI ON',
and U.S. Provisional Application No. 60/518,332 filed
Novenber 10, 2003, entitled "METHOD AND SYSTEM FOR
ASSET ALLOCATI ON', which are incorporated herein by
this reyaeReD ANBISYSOIEMEORASSHPALLOTAT IO S ent
invention relates generally to a nethod and system for

PrioxityoApglicatien si ngl e, consolidated framework to

Is%? Bpisalon ﬁ{??' DYoo ﬁ}‘g{‘p$ RS iCeR RS lb\é;)"%?‘f d'8%/501,833
filed %@ehﬁk# o, 260'3%:&&%%1%&7}1'&\@@&1%@1&?1 A9t BOGATION”

or’ ‘assét allocation that optim zes across
and [\7 ISt PratisignalApplivatan Mol 60/438382 filddaNsesmbanhid), ﬁ@% entltled

ME RS rotR e TEHFORASER b sRReC RTINS B R 4F ineddeyrated
herelﬁ%rttﬁfﬁ é&gory led to a sea change in the way that

managers and investors viewed a portfolio

F,el(péfﬂmqqséms Intelligent decisions were being nmade
about how nmuch of each asset class should be a%ﬁ)l ocat

t ol hqupreseny énvientiog r@a@@ gengsalhp o pmethod and sysiem 10 Prowgmg a

smglg,o(\r’({\%gélééaﬁ%f frﬁ(glewoir AL S gkg?rrrs] gé%g&mgﬁémﬂﬁ% gf %%ch As@& r?zlass they

shoumliﬂl@ aMbr% ?aﬁiﬂuﬂaﬂbﬂ But BV Wy eBlimidatiet, iy pl@sém @Iﬂdmtlon isa
portfolio theory, however, were a number of

methefd gndfsysiamtfor assstatincrbens that optimives agroseyiriually aHdnygstable asset

b d t | s of |iquidit
classgg BT on it ol on B dScses’ (8) T hat

| i ?ifo performance in 25 these asset
Bac'lc%%gna"?%g% entons  4bly observed: and (4) that both

t HEhd §eesopmmeht of hardant mr'tfsiib ¢1$eom;{7 ledi tola sea chtt@énalss way that
cl asses were simlar and ? er s{ 00d. % i
invesERIHFANGRES ARG A ESIONRY CWE |'f1 RORIQIfRO Wgaﬁtmeaﬁm ntelligent
demklla}{? %P@Q«%m a!dg ]@bpl?tclwr it Fnu]gfé I??g%%lg gétec‘gag,g gﬁ&hg rl])g acl:lggzliqted to
pro\B@e tHeh@eatédt mpedtai rdt\ﬁhlfdr ihs lawelt hawrel of dsie, Thorestliwasya major
presenting investors w,th both new 30 opportunities
1eapefﬁﬂV%fﬁaIl Hesmgssrstantding ol maATEIN IR0 30w %Ppaowi’r byalding
rtgqr(l) traditional or 1 WD 2005/026917 PCT/ US2004/ 029933
POTtgNO8y nat i ve i nvest ment products - including hedge
f unHgerAflg hddefitpettioly Bdorp How e UE waks a nRfibéabesigifidayt
and real estate vehicles -- which investors can access _
assummptionmpyr (@Y that heset paburmng wees @@nmrablbreneasmﬂdt {DIthaidevetnef liquidity
werc;e F”@{g@fy”ﬁ%ﬁ@%leé?&%?g?sg ﬂ?sss%g,tr(l}fhp% r};ﬁ%grles of performance in
thesd 'aQJét BabsedMad Beér{h\eqeﬁa@ro%seﬁeat il (9P BSthaths Bypfek @Al ed
potential probl assunptions that were
chametesistiahiferiskan tludse aSseadllames wadre sum;bitr aod a@ﬁeun@r%ocﬂf ten
VI o{wted by . al gﬁernatlv ones, (IC} ain be
9 ASYTBRIIPS JRYp A6THEE Wl Th Hhs FoctifoR s ragi svorlgh gecause
I t C
they@mé ¥ rORYEa O B BLirh QRO DE PLARY fof S[REL YIRS, U cA8H.CBU the
ﬁnanc1al world is a dynamic one, constantly presenting investors with both new

opportunities and challenges. This dynamism has led to a raft of non-traditional or

1



10

15

20

25

30

investors are left in a quandary of whether they
shoul d take advantage of these 10 investnents even

wo bawsgksothey m ght not understand them very webdT/US2004/029933
Resol ving these questions requires the devel opnent of
new techni ques and tools. It is difficult to pin down
t he val ue of prlvate equity, real estate and ot her

alteﬁi'rlglltiixg gribvgatnia ?fglggst oylgﬁ%gl%g@é%tflﬁlgéﬁ e}n%l ﬂl?c{u'uf dﬁbég‘ttrr?e%s such as
priv%lféoé&un’?%a'}sél rwtalté @éﬂléilest ¥ WAgEN $nvaB@rd Jﬂfn 40N imprdverthe
higher “returns. 15 I'n many investors' quest to

perfondenc of theis podfudiosncr ease their portfolios' returns

(i, t he real reasons t rsif t he
1B TGS PUESE DN ASSeRF e o BB et T iRy e part of
mang 21 u@{]fl {iﬁ idveRtord f(gl?ck 2 YRt e dteY poteRtisl préblems. The
atronal organi z | on for investors with a mninum
assufrfptibnd Ehatiweré teasomablenfoe sheatnaditionsd @bsst clasyps arsoft¢raviolated by

et P e L B SShBTEEIc
r .
o D B 5y s

invekfors a@llef i @'q&ar&ﬁtdy Df whather thgyishyuld Taleet advaﬁeﬂage pﬁﬁese
two related problens, The first is that :i\ est.a h
inveshatitngen thpugh they might nptandespindrh mw&wa%l bBREpIVIG these

aueh LR SREGRRRBind gl 6 SRR eB LA i DOT 1 oW o

securities) and
| NYERIGMERLER tb PirVESWH IR VR éfrivatediigg el bityteund otlendiliquid
other styles of private equity are 1lliquid. The
1nvds§xmntal Ay inustatilve hhBstit sy@teny@axegdechm eSS M mtelhgent
anno i ff
demﬁ’&“ﬂ é@%mﬁaa}?@% ooy A S et Ko Mgftparhbi.
s%cl 9@%&5@1‘6 rﬁo&e?&t@riﬁk&he bh&Baseltheit portfolios’ returns
extre yd| f to include illiquid 30 investnents
(i.e.] theasslatasahb tmdllvemrfyhlthqsmasr thavk ad@dailssatetﬂabd@lldﬂhrow a

ot|m2|ngaporfollot f 2¥D2005/02
portighy @szxf@angﬁ irrwsg@ Grd il eSRg. P SR RR AR Zation

t: r
for 18?/esc£|§ N’EIY a 1 asl%lmb gﬁllﬁééaﬁa%:l)épt &E%?gﬁ? its average
men¥bdridox h:ys IX%VQE bﬁ‘féﬁ‘s ih Qltbﬂiﬁdb@lﬁd&am&ts}( sucﬂi dsf Ieﬁleen;tate and private

attributes of illiquid assets. Treatlrrl%ﬂl iqujd
equltj'l ImuresensPdsurvay, mpre thay 30%r of theserfa eSsSéija'ihﬁY @1amled to

BB R e AP BT TR

mmgrylgstor should hold in total. At the sarre time,
sidestepping the liquidity issue and i ng together
t r thietfirstia lthaisead testatd hdldings,| credit stt@na’nsi( ich @uech@mbqr}d

nor differ et ween t.hes
portiQCH ARgsoa HunFisen TieH BYITTaOIT G AESIAS G R oR PO he
R a

secdgl;tg’%? Iénge gf@%l e?i’sﬁglé/gﬁtiu\o“@gé tal ﬁ?&éesggeegp&f Gisahifd S16r styles of
privatenguétytaadilliquidd Thﬂyltymchlfymuknhel Ietldh g)ra/eplcsr ar[dabeoause they cannot

shoul d be_ consi der ed. rﬁjé& Pe traditi OH approach
be b&&ﬁh%@rs%mbée@é%rl?ﬁs KHltitp delsrpmedheip Ctté’?]h‘ﬁtj%ﬁtsany given
mor%&g risk tolerance, and then considers the returns

nd risks that stocks and bonds have historically

pr orhae BAds & ©6dcdnd peotderni 3t 19 el rammely dlﬁflcuﬂmdndlﬁdé%lquld

annual [y while sonetines_suffering sizable |osses.
investnerss irmgsseirlinsatierplepsut radiignal methads of ARtIGHZIRG é@ragtfoho to fit

but with nmuch Iower risks. Factoring in all the data,

the advisor then seeks to create an optimal portfolio

with a mx
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of assets that attenpts to provide maxi mum returns
with acceptable levels of risk. This is an
womsseqapt | fied description of a process that Pepesns4029933
on sophisticated analyses of asset choices as well as
on an advi sor's judgnment and experience. Still, the
20 met hodol ogy of tradl tional asset allocation is well

i.she 6% :
eGSR R P B NS B g
of st@&&%&id%ganﬁ‘?:a‘ém @nd medipdriforial art e4illy YR wrleas Beliandle the very
al location, private equity and real estate seemto
dlffede&ﬁattmbu‘asbédhgumsgﬁﬁm ng in nearly every portfol i 0.
Vent ur e L nv nts,.for exa :
r et If2HBEY llgp 1{11;(1%1 ﬁﬁﬁ |a|s)}f they pyeLe B%E o%p%eager }%ortfg]élos does
nothﬁlg,ctgrag%\%r fh@ E@& OSF NERNEHAER & eRatdl d privhiadquity agpagtiéular
age po nts etter than the returns achi eved by
1nve§tbﬂ§1kﬁ11@ holNABDAG. Anthelsasedinog sgtesteppingtthe ligaidity issue and
measures, venture capital js also,less ris

lumpiag segetheriteaditongt assgts ayifh Tepl estafe apd private &ﬂ“ﬁ%@&‘}?ﬂ%ﬁq"am
Bl o8 (0% AR U TR L PRI it much

mord fistihdnhal éktoowintof its assets in venture capital.
But there are several reasons why

at VWO .
200%/2ppBgiate treRhationss tg @99@%%@%@%%6&{% [ gpistablished

F .
ok A RS I =
adv1\§@r A5KSnial Qn Y@Jéfst&’% 16@@tdral gdalngiel ﬂﬂ@tolHramdand then

prices change constantl| \?;» and cal cul ati ons of
conshds thensturnohad sk atateskoaod doode havsdustorically produced. Stocks

have:llalgm e g [rqr;nglgl%tdjl%j"gt%taﬁa ﬁl e dd' t 'ubfz:rmygfz%ble IPsses

Bong$ E% duldiEaTRPAYIE R I‘Efurﬂﬁé‘it ét'é(ﬁ(s(b@l@ Wlﬁ‘ﬂ miicHRbSves @iskdom
publ'i's performance data nore than once a ?uarter
4

Factybingaw el theedata, thb atividart themsaeks ecpcmat@rwl dptinn

of aipRRBRH GRS B VIdsVBHBAL s ST ICBTENG OB
nglsftl]}és 1‘% n'B%an@BﬁﬁX@hé&%pBLoﬁ Eﬁ% \?ﬂ&g% 3 PQ&WSE@%%% g 1stlcated

anallyBestoffadsel chofees 4§ Wlell @s bawe aabllsobeﬁjﬂlgﬁmlndambeimpmnee 1$1111 the
decade after investors put up their

methednlogy, ofiraditoe a@%ﬁﬁﬁﬂ@@t@apfi ws I eatsbléﬁweé %B)be‘é/er ¥hen illiquid

volatile t ansocks e those
1nvqsﬂ*f1§rg A Ad gﬂ&)f o 12 E (Pal\);l dup ?g(lr{}s{es?‘ge% "0 snoot h out
t heVlE@H@ Becd@inghs $he a6 itdtBinidudlof REdet BBocAkiBN, private equity
gradual 'y novi ng hi gher when, in fact, the val ue of
and hedl dhtatgsseovLtoaieseryp adeavyiwaighting in neastyt eveny pardfalioorenture
e a reco ndatlo of a m

cap@mfétm% Exgnelh e afriel MmeR i SO thepa 20 vears
accﬁﬂs Riceniio s%ﬂ \¢ dtGRIEon ORI GC THAE R A pTefc%KtagE %'oﬁft@ﬁ@t@er than

ere have been quantitative no
the wournb aslaeked ‘my smc]tmanSi)AQ dotd brised on spmlethlisﬁbmwl imyeasures,
| ooki ng_ at hlistorlcal {'eturns am%n‘% al.l the diffEﬁent h
venpise e2p! eshEislh ehleagiip TPkt MERIUER REDQY muc
ent asset 20 classes based upon the
retuglfg {?@ﬁsraﬁ%%%l erance and objectives regarding their
porQi tHei kasis Bfeh@sean® rainsiery ua linteatar wei ghtecidecinesptimum portfolio
wher eby i nvestnent advisors will not necessaril
would held mwet ofiigrssete bhrendymsariali S fhegn alleﬁuvgrabﬁ‘ag% why that
gi ven asset class wll perform but will essentially
use their intuition and the gconom c outlook for a
gi ven asset class. The quantitative nodel, however,
Is generally considered as the primary basis for

gortfaltaewith a mix
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25 maki ng responsi bl e asset allocation

recommendati ons. As noted above, an issue with the
wa@ashedat i ve nodel is that the ability to makeCT/US2004/029933

recommendations is typically limted to traditiona

asset classes, e.g., stocks, bonds and cash. (Hedge

funds may sonetinmes be included, but these are a very

Th dit I
appriiep ShauAGE PPReR: dif O %Jeé@%%ﬁ%@%*%@ﬁ@?ﬂﬁ%%ﬂ* e data
sugg%ﬁ CherdufXSIaRE Very (ﬁffeﬂﬁd gay$ stoelss arldtvensurp @Spﬂtéllf&ndscare priced.

alrly easily run mat hemati cal nodels for the 4

StocR PABENRALT cRETNEIS? @mmm@gg@@lsgefwums oYOl's%h‘SVeaé? ?a%ﬁ@ld’n those
to be able to make alrl def
ming@ e THadEHEOAboR gt WS BB systack by
measqgalﬁ? griﬁlge'iﬁgﬁnt?ﬁslt qKé ﬁﬁn&é@s BfVert@e dapit&I0AdY seldom publish
I 0S have a relatively high probability of

perf(ﬁﬂialneé datagndro ehamm&staomm'rteo bMecedveasyerrtiag data may represent little
quantitative nodel ver, has, been .l

morq thgg TOREhEYESsESs é?tecglpgst gL ar%n@'pbhll%@@rwni% ?lbe‘s% \(i/)lgfegtments
! OfCHrSe value of a fund
vl A RS D28 AGEORE R T TR O e o
may @1@% bd: uabwh hatil thediotripanik s fatd’ s pasiodio hafve stlbeke sold—perhaps a
bonds, and cash. They have access to hedge funds,

decagp iaftat nverjoispt Up&bEIr BONEY-e, etc., which are

est e t

§ grr Sl.ﬂ% aftil Shsieellltrtllﬁ'? caﬁﬁﬁ a?géarmg@ﬁ%fé@% gglg%fequhﬁ L©QBRY, this is

onlyhiegalfsre'th@sfd 1ﬁfr@ﬁudn|t afd Impﬂ&aise askationd @sd assmdéth Tue the rough
has not been a nodel to intelligentl

patchess swtlngthaypacetsmag@danﬂh gﬁowm&hlgﬁ%rr‘@lé?n ipfacpthe value of

ass cl asses d between traditional and alternative
hold,u;g; RETHWY 2 Yore, as an exanple, it is very

haiﬁbeﬁ@n&?ﬁ L avELRENNQWY IS IRNRhTNMBd oot ¥f as3Bts] ¢.k], Glalcks,

asset as shoul d be held relative to the anpbunt of

bondy, bhshg thea thety)behave/wnl)ll peifoun Hest basad @il epmts’ O'b_h?@ﬂ@eﬁ and risk
not a consolidate

tolerangg, BiRotFAIY ninsse hase bg%aﬁaarfgata‘m s TN oS
matl?elrﬁ'%‘r:‘c%ﬁ §qgllip§j?$ﬁfoﬁg\b§/ IBSIQH lat H?s&ﬁ"ﬂ;ai IQ:tlirH§Ern"ohg all the
I qui con‘p nent of a portfolio.
diffesQissitefsyes dndethen temputigetie fright balaetehaiddl thgse diferent asset
whi ch an i nvest nent advi sor a@gn intell |

classas domemiRprng clcRss’ BEclarancs BHEAbIFHNES et d{iﬂ‘g fheir portfolio.

| nyestor
w Shore e ARy 2p e GO RRH IS wAeH gl BefORRT PRI ot
necé@bé}hy%Qd&@ikeV@gﬂlﬂcmﬂ@bmpdth@ﬂonhlrMﬁWsw & h(WOl@ given asset class will
clients at private banks, should intelligently

perfoomgiwevilliessensially uemtieirgptusineanskhp \stéorefg@étouelpa]s §@s given asset

ctas 5 AR A CRF L QY by 4 B iy bsi o
I&nglﬁaé 'ilsleg%e%lléé&ﬁoﬂwc%%heﬁdw@ﬂﬁI on to provide a

ol ogy and 25 system for determ ning the best
m Asarmethatsovef aralssue Wethdid qmmtlvasm@iela;s b ability to make

recogq\{qalglgﬁ,kt)llggs tbﬁ?ﬁfp]tcaﬁ)é ilgﬂ{g@ tg %235 f #g?tkcéqss?q gihge,;sitl%cks bonds and

caslt. Igg%gggefsﬁgﬁ%’ ma f/sgm%tlg%gttog%clﬁ@&f Bﬁﬁh@@ar@q\’v%g} gﬂ@r Rta). These
provi de a novel ciplined
tradfipaDassbt dlassengatesdlpniiveq loovwf tiikereatd geod datg evaifable with the
i nvestnents - includin traditional assei clas
excepsiegeofthgrgr funda. 1t i paesile 4e &ty epsilysua nayl ﬁn%caimqﬂs sfor the
equity and 30 real estate - m ght best be incorporated
into a portfolio. 5 WO 2005/Q26917
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PCT/ US2004/ 029933 It is a further feature and
advant age of the present invention to provide
w@oeoosOhmoiD- mi nded i nvestors an expanded rangerPf/US2004/029933

i nvestnments fromwhich to choose, such as non-

traditional asset classes, which can inprove
diversification in an investnent portfolio and offer

better re f
past 30 BER0 oo AH LG A1 16 1ok 348 ity LR RS ofifndayions about

what tho$d'@setl Glassb1@¥1 86 ﬁn&\kﬂekévyghlmlﬁg deeadrisoe te entsaget mirtfolios
their portfolio into assets that cannot be easily
that haneresfedativety highretability of antisiuing the vestosy ghiechYes-

!g%g}sé%%g%n%ﬁ%g% ch b@skae bl B R Loo PRl APLEes.

are
i @!stﬂoQﬁﬁ{ PeRcHoatdts,ang, alternative
ng}%?e{o‘?’é Bﬁgértglfc g%‘ntﬁ t}ﬁﬁe(lf1 ?P\a%ii(%l !t;y yl S iz}z(rilhaddl ? [ o%iazl1 e

inveSt@@int pﬁ)dand andwahichgenatfjustithe paé@eml dsgaf eHaspasrpisgpcks, bonds,
enable 10 investors to.co S|der all. of th

and FerpodihayeY & 8EES 1 R s BAVH'E SN0 1 dRATSgley which are
mvekt%e% TRdges! tﬂét%lr% h hé sTASFddStHRANSorAP avd alRQitt AbsdRsHly ¢igatl, which

propriate eir objectives. This can be
is oMﬂthébig%rhtynyaf tradhhen:ilmssawhs'sasrs who hol d assets for

reasons that may not . have been initiall tivated .
t ha heesdepsmok beest & ROFPLIOTRFBEERRNANd sylmitiry plfocate aflong this

b t
larggr usf’%lt P) g’s?sg el %sgé Q%anétgﬁﬁﬁe R*tggﬁ%ﬁﬁl ngsdl%ﬁgugg zé]\ié%irﬁéﬁts OTherefore,

as ah BYAH leoﬁ i Oéx?gfaﬁi ® ddtérndhe hbwsaudhnrovate e;qmtyl en illiquid asset
consol i dated financi al asset(gportfol i 0. {efer ence
class, shotld hered relativeveribe amountrefdublie ﬁﬁ‘l“%@s"é’(% iqyd asset class.

Thegg]rq ég?gglﬁlgsro gﬁdl ﬁr}ﬁﬁlg]]%gﬁ(i)qﬁaﬁ) gg ‘5%11%9’ %g?ogggo%lgcﬁﬁlmzatmn among
all tﬁ&lé'atsé/et cIR&ds. eHeahSdels Rldbedh ling&AUbGES ,th@maﬁlﬁbﬁﬂl or liquid,

structures. Alternative assets include the illiquid
compoaaitof apontfolbmed above plus hedge funds and managed

futures, 20 oachi~ev t he state dothr features, ;...
ad\fgprq:pgggg ya;g@reolﬁjaé@@ foreqrglg oﬁgﬁigg NfWhie ém brllveg{gﬂ?nst advisor
can 6nntvﬁgeh@gré&)htrhéﬁ a T o£XRR & bed HBRY b B H Wt WkHILInvestor’s

progranmm ng | anguages sof twar e
objedBiREd &ifd thanis,coasistent With tllleemlves?tbﬁgylslt olganed. deoee p@‘tlh@l@,rly, high

and system for matching an_ investor's olféts [ vc{s 1o i
net w@rtbfmdnvuiuahwgstﬁtsnwhp@m Flieniaf privede baj) ’I*F%QHl intelligently
conflag Sffnglnﬁlcmge P?al%e@“ﬂ%t%/ Jss&)%?aesg%se dtgé%t dhbe. \%&dbéﬁeﬁéﬁil to such

€ generate an i nvest nent

cheg@rf,{,ﬁfdlﬁsconm sting at least in part of alternative
asset classes. According to an enbodinent of the

Summaemtolfmhg Immﬂtlent |y available historical data for a
[ t l.
LSJ[%%UE} {1% Blgi g@r aglev Ssetsenq ér?&fe%gﬁn lrtlcl)c‘ gil}(feg% ﬁx@d‘ﬁ)‘&glogy and

systfeﬁ{ for ﬁ@%ﬁrﬁﬂ?khe%“e%ﬁﬁm@ hﬁ%ﬁl@@ of ﬁll alhediflefent Asset classes available to
respective alrernative asset classes. In the process

a cladnt Lossideting hiy driher bitsationiand toldeange fardrothvaagest sisk and illiquidity.

T LSl LELL0 P08 SRR S g novl

dlS%lgﬁ %ﬁg{}r é%at eglﬁﬁgrltén %ﬁ] @ﬁ?@x@%@l?&%ﬁge Bf ﬁltv%th{éﬂts —dﬂicﬁldlng

asset cl asses.

tradifichidl iasget clabses heige fundsl andatlamuidasset diasses stmhraatprwete equity and
asset classes is corrected for npact of

reakestate vonight besh ke ircoreeretegd Antors %@'&9 0for exanple, by
conputing an estimate of the inpact of survivorship
and sel ection biases based a§ |east in part on
nodel i ng techni ques and acadenic research. Based at 5
| east in part on the unsnoothed and corrected
hi storical data for the alternative asset classes, a
forecast of an expected return and risk is conputed
for each of the alternative asset classes
incremental ly, beginning with lower-risk alternative
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progressing to higher-risk alternative asset classes,
and at | east one of the alternative asset classes

w0 bas/oh@s7 an expected return and risk that correrpsNdE029933
substantially to the investor's 10 objectives for
portfolio investnent return and risk is identified for
inclusion in the investnent portfolio. An enbodi nent

f. the.ipventi i . - .
? o xS 6t e 3B B AR 4 Vi RSUE Rt R Bl portfolio
mindedMvesiRE af ¥RpAIdRd rdbze GIMPLEsimEtafrosWhivhtte chbosehsuch as non-

respective proportions of the return for the hedge .
tradifiomed asselt atasskst whichadh finpregie dvegrkigication @xﬁé’o@M?sémﬁ%PorthhO and

ot s e R TP AT WS P o acep
iuiqllﬁgitgg@? E, t‘}}afa i'a,eﬁpgy srARRlARIKShcSX Parehtagdase@irglorifelas into assets

\F ecast for a traditional equity asset
that €dna®8sbe Thlyardiarreddntocast ashn bavehigbsrpeeidd degfepm returns

oy RSP BB 56 TRAREL b SR or20%
’ . . i . . i . . . . .r k ,
i SRS DA S53hg arpni gt s, g

f eRSs e a@dipenailevatusd andadvhnmgesfithelresehyinyeaitiomiot énable

fees for a fund-of-funds fromthe cotnpu%ati on . of dth
investots toronsider albofiiheir inyrstablreasselipn e aniisd ek and make

info{rgc% Eﬁt@p&%ﬁﬁé%ciﬁ%r&oe{bohpﬁodv TR %%o %I% gs;‘a%gg(gﬂia% ﬂ?‘%ﬁé{d objectives.

e Investor. ect of an

Thiéeégﬂ%ng{ﬁgﬁ’éulmy {18ab18 Y& fiivestrs Wke huldsassasrfortreasgnathat may not

esti of downside risk effect of the alternative

havesiseeatinitlaly snativatdsebythetnced for, pordplie awgpment. njhesmay own
quantifying the downside ,r.i sk usi | ue- at - gi .
busipiR) OB ESHEIBGRPBFHER S0 TaourAlay ey afi JPhRbdiments of the

prestil ihD&H ASREE a0 b1 3R 11RIDAMb %H{fglé}fcohmwaféﬂ%ﬁzﬂnﬁm asset portfolio.
|

nvol ves conputing estimtes for apluralit¥ of o

ex e edfedntetaitha présent inhentiint trdidionsleassets,as detined hereing include

dlurality of levels of risk using Monte Carlo .
publiglataded Sieckavpondkiiand Grety LpRdestrs 1HuAR B FApigyreal estate

NGl YERL Lo O D4 T RhOf1liGNE a8set
S e e T
menftiRHEE bt $1h§ Redgedunds sid mbnageddgmess. of illiquidity of

the alternative asset class 7 W) 2005/ 0269][?5 : £

PCTloUsROY4/thesiard and oflis fersuies cidvanigaesand qtgecty, eqphgdiments o

' tment Jimtati : .
the PippR R gop e B gPEENSe ey YA pERAR st
pro%iéﬁﬁ'ﬁtﬁgtli aBSS SbfrwhideppREatione, Mardthal technohsigi toipporaille a method

] €Ccts,

advant ages and novel features of the )
andispstemt foo masdHing beinyestor’s objectives fornpertfoliotipgestment return and risk

~description ich follo and _in_par '
ity SogBO oGl R e Pk M e BERT b seneraa
by a‘%?‘iﬂ%é?ﬂkh&?br%ﬁb Rendigtdomii et iroparieyalikendtR@ragad classum
practice o the invention. Brief Description of the
Dr adédogdingitg an dmbsdanapt apthetinegntion qmcrrag'eaeyaanblé nigipnieal data
of effects of liquidity risk on |ong-term .invest .
for g@mrﬁ]éqy, o a,ltggr@,tlﬁg gssgbcl%;s&g 1szse$e§teéf) elrglbtrnén}qqg{ela, gaseg%meast in
illustr ] i ve al )
R it B T S
assétQlasdéd. GhnBé prreassfainsmoathinguthiedtistgece datag estohates of marked-to-

wel | - diversified portfolios across a range, of .
markietyreteing gre eopepuied g}f thgalgsrpeinerassgt %Ss?ﬂ@%eﬁ’ AVigattiipRart on the
Fig. 3 is a graph that illustrates an exanpl e of

return distribution for highgield 15 bonds, which
have a negative skew and denonstrate kurtosis;
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Fig. 4 is a graph that shows an exanple of a $100

mllion portfolio with VaR of $3.14 mllion at a 95%
weonsizwnce | evel; Fig. 5 is a table that showsCT/US2004/029933

exanpl es of the approximate liquidity for a selection

of investnents; 20 Fig. 6 is a graph that illustrates

an exanpl e of the irrpact of snoot hing on published

histoé%agpazgggihﬂarlgia?%f a H&nz} zlgsfe% Flgts{eﬁglré % dﬂlﬁoﬁ th@ﬁ s?orﬁcﬁ?ﬁata for
the afGTAIRY és@@tsclzﬁs@és 1stc%ﬁe€t>éGmarﬂﬂﬁbaUt & suireivaldhe and selection

Investors; and Fig. 8 is a flow chart which
biasek,| fotl eXzIraplesbﬁnorapam[g - cﬂtlrmaﬁ@obﬂ)@g@@gcmf SHEMTFOTSRIR apgd selection

b1ase§_ gpslig%\r%% ié?g{ }qsgq%tb e%{qlcl\g/ﬁr?%gegélggﬁéstn{n qzcagerpu\r(:grﬁgéﬁ Based at
least ?ﬁ(ﬁﬁ? toﬁ thr—r Eﬁéﬂ&b?h%drdo?ﬁteﬁhﬁétoﬁéaﬁ datakfk yhet zﬂtebzﬁltlve asset

an I nvestnment portfolio consisting at
classl:ﬁ a&brdcastpﬁrah empeated mtmatandaflskss eompwaé §@rseaf0brof alternative
embodi nent of the .inventio 1ed ScCri P ?s%s%n
asst\ B SSOUBETZEA Y bTEIEPE0N OBES K FOVE S0 Hevs Fd
feature f | IoF the alternative asset
progresging 1o gg%gﬂ gglggﬁ%%% %s&’ cl:Qggs aﬁ& ﬁf‘fegﬁurbélg eo‘rf the als
classbi‘ﬁiat hieaflégrekrdadtute amdlflastmndomafslpoddmmbswnaaléy to the investor’s
merely exenplary of the invention hat be enbadi
objectives 401 pmgfngn anvgistnegny a@tuwndfr&mé egafémnélélsménr‘iﬁ?
necessaﬁﬁoi% to scale, and sone features nmay be
mve%wsg B? or 5 minimzed to show details of
ﬁh' ?&ﬂo@l‘im@&mﬂ@ﬁiv%nh&ih@dcﬁé@é@thesme iof icomptiting b doratast of
ctional details disclosed herein, and any
expep’&ﬂtremlmh and delrborrshddga fiartd, 1f¢ree3<@1ra>é¢ iyl computiag ABicStimgte of the
be interpreted

respeqtiP PEORAHOBS O PéﬁP&%’ﬁ?‘%{ﬁ‘ 505 Ste S Fudlffhal sk
expo%hl%el An(adchb& %é?x%ra‘i’é& by Hlai@%ér @Hﬁi quedmhﬁﬁmtgfhefotmgﬂﬁﬂ aﬁm:xpected

rring now in detail To an enbodi nment of the
returir fos et proporeioh irelatede alm@sagafmar_ket Wpoglkregbfaeed at least in part on a

illustrated in the acco e exa
foregast far @irasiions) ey aset | ﬁhﬁ?qagtﬁ fg?eﬁgst (ﬁ rﬁ?‘P%&QA Feturn
Obrdde | ldddhifon, to add
o Gy KRS P ST Sy, s
issud@idi-divedin eaapatirc ¥ forecist ofexpeated beturaatel fisk, threcomputation can

present invention w thout de arting from foes fi
be agjusterdtfondn irapact af &g 08 FXPELT rqttﬁglt &&amp agﬁ F@gtpactlng ees for
tr f
o b R e AL R BB 90 AR php on can

be filirtdrhafusgibrRs tHeERipactT mﬁxesl dn éxpettet eﬂdﬁﬁfoﬁ” hatxdbheinvestor.
present invention cover such nDdlflcatlons and
varArmthamspetdh af aw embodiment af thednaiion iByolvesgomputing an estimate

t of th
o g R A o e, o
SIS s o

conﬁdléncled @sfurier aspeat ofoan anw(ymest éfthe mwe@tln@unwpévqgrg@mputlng
particularly, illiquid asset_.clas

estifBIcp Go &P WY OF PHESIAS TEGLIT 1 B TREH oon Ak Rurality of
leveﬁﬁ %f{ r‘?@cs @%ﬁg M(i: gé Cgﬁglg'ﬂllg%latlélh CAR aH§1t10h£1t dspedt@fiafRhfodiment of

aval or 1111 QUI assets.
the HVeBNEK invoPas @bhputing an eftémate @fonb et bethroftah@nhanqeqmntj effect on

asset classes and liquid asset sses.
retugs an redietion eitpsiongudef i ek oo O ROIE! BEmEaTETAL v Gpset class

used for the liquid classes
7
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25 and, thereby, put themon to a |level playing field
such that they can be used to optim ze across all the
waledobezamt asset cl asses. Anot her enbodi nent oPC1T/l182004/029933
present invention is a nethodology relating to the
anal ytical work behind the optimzation routine. The

enbodi nent is the business process to execute the

on thgg)lé)llét?%ho bas gd,\g(].)? e?arﬁ ST asARRE Hﬁ‘ﬁﬁgl)ﬁ’s &ld/&Nh$estor constraints

resen 01 hvent on enabl es | nvest ment
impoRElY b$ BieSddePeccONBituidity dthelaltemtatvaiadseneibss ou thia pDet@;ircu
to 9 WD 2005/ 026917 PCT/ US2004/ 029933 st ocks, qu forth
caltiditiana qboents, @ﬂyaﬁ@gﬁg@nﬂ@ﬁ@gl fe@tyfesagfglée 1qv8ntr5(§} Wl be set fort
cons atlo re ard t he t
in paﬁtolpc}ﬁq.] égsan %ﬂ%yv}s aréc} 1&%%& {11 l?ei%ghltegﬁ&% a?garent to those

skill &P b Sft utp%n eﬁ@xﬁﬁia@ﬁ%ﬁ of ey fofl@amd, &r may lid1€ambd dromns peactice of
an owner of their own business or have a | ot of

the inemti@h. property, these assets have been very difficult
or |np053|b%§H%8 nodel and nmake 5 asset all ocation
Brief Destriptiemn £ M58 ake theminto account. An

thﬁ‘telllﬁ&ﬁﬁ@s{‘én &R bperfeasdl R@siditnpigk $n long-term
andﬂf n.&%ké to buil robgg? and rationa

inveﬂﬁkhfp@t@&orwmmm;progress has been nade tomard a
better understa of alterpa ts
C i 2iis 8 RSRC e tTateaan FEBTBR Qo R Bues i Pihe eror tha
Ny { AW eOlss @, a%'dtv@'l'hBl@ bﬂ&at@&@@ﬁﬁ well-
reﬂe"ﬁ ﬁﬁ%eég% oqug&ts%srt?f P&H When 10 whol e trgmet wor t h
d1vef3§i’ﬁé& pbritfosios é@robsua tdnge ©f hqunﬂmydevahquranrmdmduﬁemm the
different | evels of confidence between traditional
inveaion;al t ernati ve assets. This relative confidence
comsi eratlo t'&%bﬁﬂ for high yield
nE ARt (AL ABOR BRim PP ARER! gitBibllon for high yi
lﬂﬁﬁfeaqﬁe hee BEces afd démy@itateolurtaisat es to the
r amewor k enployed for building whol e net wor
poiFig @l is agrapthihaf shovevior sxagpde ek 1 Qhmilden m’paﬂélso vihVaR of
ave 15 p%)ven ffect1 ej for traditional assets.
$3. l’ﬁH‘B@éo‘% dlhn Gureaiifencs 1fYelueof f s bet ween t he expect ed
r egﬁ‘%@ 1§Qqal51 Hat%ﬁo@@@fhrﬁﬁl§§5f ﬁl%%%ﬁrdxﬂnﬁﬂéq adivvedor alsalection of
erS|f|e portfolio i’s It wth the |ghest
investtpanrs;ed return for a | evel of risk that is acceptable

to the investor. erience S ort oIios
of Fig.&ufis i s5aptt thas glg‘rxsge‘ieaé% 8§afB§1FH§ hlﬂ%ﬁf‘gpﬂ%g?fg {nc% on
rfor ectations over |ong periods of
pUbﬁ f%@fﬁ{g hgdg:lisvie%per ormance 20 is not indicative
of Higltlise tabisthitshowéerdtaplee nfnigstetro rétmiregrdatisk assumptions for

alternative asset classes into this approach in such a
tax-gegmpisandd] Se taxable inyestshadt age of the benefits

- of f | t (]
0 ﬁe 181 lg,%ﬂ@wgél{t]? héc\:ﬁehlglgtz%t% rY\’Q)%Angple B?ﬁgegér\()bf’sg SOE Zlgatchmg an
1nvé§t§%t o@éét%@%@bﬁfhﬁ@ Riegtatt re‘tuﬂﬁrid&ﬁisldwﬁhi atl assessment ofa

acconplish this is called risk budgeting
rangmrgmpectgd 26ums\mld\n§ks Husid Rierlikedy to lmagwraﬁe% B}ﬁ AR davegfment

a. portfolio, budgetin 0
porffeo pHBIAIR LI e G a0t (2pseRdg HigO&iment of the
- v&fedi nent of the present invention |nvolves d|V|d|ng
mnv : . : . )
portfolio risk into two main parts: the part
Detgfle@ Dasadptignt r adi ti onal assets and the part from
alternative assets. The proportion of risk com ng
fromeach of these two sources is determined by the 10
WO 2005/ 026917 PCT/ US2004/ 029933
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I nvestor's objectives, the forecast return and risk of
the asset classes, and the investor's confidence in
w0 bawse2door ecasts. | n accordance with the preseptT/US2004/029933
invention, risk budgeting is neasured and controlled
using tracking error. Tracking error is a way of
msasuri ng how closely two 5 portfolios perform or
ck eac v,

RS R PifBFesapTRn Pebtic Bt e By erdoRaf Bicloged
herelﬂoﬁovllévlé?'lv ishave uﬁdéx@tooafthztthbe dﬁﬁlesemfd:emlrgls amgl embodiments are
constituents. A high |level of tracki ng error ns the

meretynexeaplarfyodfi the inention Hhal nfay deesmahagied BAATIQHS aﬁ&éerg@“p

di fferent constituent Tra k n rro
forms. IOTIEB figuFes aze Isi?)tld}egf:%fiﬁgl ot Sf: ! rgi %élﬁlec eaﬁﬁ‘?(solfn%g BF lé§§§kerated or
mini etdr}S rsh@ﬂh%@dlmtparﬂdh% K:bﬁﬂ)oﬁéﬂt@r Thérefigedpecific structural and

erm ne | evel of alternative assets in the
funcﬁ@idl deiailg diselose®heneiri, agd wity haricblan @p.mhmatl@n of these details, are not

traditional  assets, a n rtf conbi
to bey lﬂmpﬁeﬁe&r?élllfﬁ%‘&gawtéflﬁﬁ % %Fe’p‘éf’éésefgg C\%ém% i £° QAePIpsepipLive basis
UERASHPRY thY ineh@énl.| i ty) to
for t?aﬁgl ac;nehs‘r@!% th %‘%:%%E%(Iﬁ?% er nat?vg aslsnet s - which
ei RBRErifgHowen deal toyn addiodgnetitwé the fresat inenten, examples of
enhance expected returns at the sane |evel 15 o

which-arh e uats 1B et dcAUIRIDEE A VA PR R BBy way of
T . IPFRBabpparent ¢
R T
thost BIE11EA & Hen@t thef valoueimddificaiis pnd vigdtiomsrcen &t m\mletln the
t he benchmark preserves the robust structure of
presérﬁnnvmm voislsent departing iom mépom%reﬂtpém offhe jryeation. For
onf | dence es r
1nsta51pt: ﬁtélqu\}gu%fgag%cf ar éqs&gg?ﬂsﬁs P % (%lretea gﬁtoé;aﬂs e used on
anotl%lI QE BodlhRAElo }h@l\iei stiff fu@t(ﬁelt éﬁBMlﬁ&nﬁlest itG aatmted that the
rng error wll typically lead to hi gher
presaht ineattioanovtosuchlmedifiaations and yetiationsithati qomiewithin the scope of
alternative assets, a shift toward riskier
the @V?@F%t ives. Hi gher tracking error allocates nore of
xgg?cﬁfﬁ%g{s&f he lp?ésteﬁtr 19%1{66?1 1§§§ @bset hidéEdn nhddel hat

I nvestors wt hi gher overall tol erance

. op tlfr@iesralcﬁdss wirklallyelnavestatle hsseadassefa “mh‘dleahqwil arifliquid, traditional

uncertainties of alternative asset_ cl asses
or abemgthmhﬁ)r@\fldesgg)ttrwéatbqrb s1§ éH?IinG ve % gawél'larglf, illiquid
et/ A dof ks BeF
s QR D9y Ty LB P POt O fasons

For Ef(ﬁﬁ fiynehepé 1sQfttlé helfabletikogitall duga swiiabidefor dliquid asseds. However,
ecasts for alternative assets, and which, gener.ate h
parammm bevdshvn dietvegeni the dliquidsset slasers and luud assphelgssegthat

| i qui di level s as |l ustrat liquid cl
permi b e S i HERERPBOIgks M appsed fop e auid clsses
L t ol theMon 1848V aylife FiBlPR KAt ehetyl‘tﬁnfbemmd to optimize
and e e h90as3 abeut. how
acrgsaatlitheiidferag seses claissds. performin a systematic and

anckapibe apbdiiTLaabe PRy o h ARG FRAERY S the
anai(}/t%g]‘ear erﬁ bl iR S 1.‘za°-tibn%qtlﬁé Q"icdéﬁlléo@lhﬁnt WG&he business process

aspects o an I nvestnent, aIthough t hey
to eReélie K8 ilitit or Wheld mat exsdrtr apprcbaqhﬁo lebents oassets nls Pegsent

with short time horizons m

imvensioot rabiss aiseeTR pavSmIdO cpaRuls Wil Hests BpCY plipfeberd o
proportion of value over internedi ate peri ods.
Investors with short investmant horizons should al so
avoid illiquid assets because the funds will be
i naccessi ble for many years. Suitable investnents for
investors with a short tinme horizon include | owrisk
liquid assets such as cash and short-term bonds.

Because of the tendency for lowrisk investors to have
short
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10 time horizons, illiquid assets are normally
excluded fromthe lowrisk portfolios. If special
WO noestan7 consi derations apply, however, illi gedTUS2004/029933
assets can be included in lowrisk portfolios. Just
as wth forecasting, the energence of new asset
cl asses also requires the devel opnent of new

r oache 0 . [ R di
Stoclﬁgﬁ?%r}das, %assgle%nd ﬁ(%gl\?\)# Hﬁ&% rfg?&g bhi %’1? gé eﬁﬁi@ 'Eﬁl}%l{lﬁub &Rrding
the tpRCIf refadstdtdIBoldipe Sprivfate eq@ksy, emetﬁeaslents fossse oamas'twwh to

Classes are different fromthose of traditional

consiiss eFer exsoudndf thetrbientsiiee drgVagr of theis GH RHSHISES Phhgifer Lot of
rentai ghep%?tg/: %sq %ﬁsets gb% S \?ehi dgﬁ’%ﬁﬁ of rﬂ'ﬁés‘:s‘?ole ﬁ)vﬁgdé‘lfén%rmake

iases I n measur
asset fHlodhtion fe‘&oﬁﬁﬁ&nﬂﬂﬁéﬂs"tﬁat&ﬁﬁ@ﬂﬁm ansladdonad. | v, t hat t he
egr ee liquidity varies across asset c|asses.

| nAhh:m‘tmmllmg/ntdzfyhe pifeséns dieventign combincs MK Rd tth%lﬂu%@ build

I'Oblﬁggs : eldopa or{hfﬁgo% lelgllc %bo‘ﬁqgs\é:l}a%% lgger% ! nancwrasa beltbr WaS
undé@&hﬁﬁ@}{agﬁeﬁ%ﬁlvg aseBs, H6WevdrPedrdi¥ ndt Brldanfehivpast cflwonfidence

stribution centered on the aver age
in tiexqaktyad predict the bBhavaorofallteenativy gss@tsha\a@ ipeestoraypgréfolio. When

that this was only an _approxi nati.on rea
whalnaet Wt PpREIOS RERPWIts eMsiiEERTIOnHE §“%18t°f it s of

I I h
conﬁ ?rf’c‘ee; a It\%ee%ntr (tlﬁﬁlﬁfﬁ; %?ggl(t%%ﬂvéaéb%gtg??'g%%el%ﬁ/@ Iceffidérte

condilib@fiBALd ¥eimpdivs tomposent i arh ambbdna:rmma oﬁt}eamesehatnventlon
for those investnents, the nornmal tr| bu

notA ﬁamﬂhbyembg@meméOf ﬂléupreaeﬂb@gﬁlh@ﬂf %?%RO é aﬂﬁ“‘c%léfimployed
d t
for GG prhoi e Un B o BBy Py FneGonk Halts Sl ectTRaRRat have

pro‘yérﬁéﬁ}e&i‘?l@% trﬁhflbﬁ%ﬂ @abseky. ghhegé &dotiniqd@s hrake sradesceffmbntween the

usually considered an alternative asset class,  the
expeetd retudi atdriigkuef eanh hesst qlgsswg spoln 8/ Mpyghata d1ver51ﬁed portfoho is

buﬂémlé)rutigg'oé}:c(s)g%g)gggal R af gr?% )t/%a? ti%{&@ptable to the investor.

Exﬂe?l%ﬁﬁée Hfs’l;'sth%v&latﬁat ' F?(Sseoff tfé?f"ﬁi&lam a&saBt]ashes builbthis way tehd to
y have eit a skew or fat tail (also known as

perfoutii asbaling A e;iptemxatmmvdr fertg pertadsof tiaree(altheugh past performance
unevenly arqund t h verage return. In a nornal

1s nQ'F gxdpqagup,ogﬁitumrggl}gs ly 50% of the returns are above

9{ P?Q?S QR a?e gté}ﬁﬁt% e@é’&r@&%s ihfo thi¥€approach in such a

i é on1s s there w il be a greater

wayp EQﬁﬁ{l@hhté ﬂleQﬁvalﬁEgH eftha enefits fosrddﬁzyt al@nmtlve assets while

consi stently above or bel ow average rﬁééﬁﬁ 1
presarivingtthe retist and q:iif@;tlvg ch;ra@tﬁn%lc@ ‘,N%etg ocation

tec]eqlﬂlées \éfg arée)léﬁc\g}, léSTCE%O %@50 l?sggc 8 ib Qéﬁeg‘% lﬁt )%Qing% eﬂsk%’dgeting

invBRYes 18dkind) 8t the &idin sdﬂlr@é‘s ofiridkdn iaqmiffolm and rhsudgeting<(@k yccountlng)
to experience returns bel ow the average. Kurtosis

forieam sn ti intuitive angl jpedotinaloday 0 of experiencing an
t 1 t th
A z%%pmba gﬁ{{qt Btfl} gs?eaflﬁ rngeptaorgﬁpn@h%ﬁ@?l@g% %?ﬁ’(ﬁlcf HEk fhto two
ma{ﬂ néﬁijﬂ%’zfg? &&?&ﬁ&@b%“’h‘a&t@n%@ét@ ghdl the(@h'tbﬁfbﬁl aluemlvb yissets.
a

proba |I|ty 0 n extrene event -- such as

Thelpfapoktion of eskhédrhingktom eaéhsof thiesgttwoydogrags odriernuned by the
3 denonstrate kurtosis: the bars at both ends of the
distribution are significantly higher than the normal
di stribution. 15 Investors tend to be nost concerned
with the risk of |osing noneyg or downside risk. They
tend not to view unexpectedly positive returns as a
"risk," while statistically speaking, they are. \Wen
the return pattern of investnents is not symetrical,
then it is
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i mportant that the way risk is neasured enphasi zes

what nmatters to investors, nanely downside risk.
wdbwse2@ie a nunmber of ways to measure downsi deCT/US1004/029933

One popular way 20 is called value-at-risk (VaR),

whi ch quantifies the expected loss (in nonetary units

or as a percentage of value) at a specified | evel of

b ' . ,
oGO8 BRI o o LA B Pk ostors
confliéBke IBoSeeds8@ at a 95% confidence level . This

means that there is a 95% probability that th
pdntatodridanae with theopresens nvieptien, wiskpuggeting mm?%SBWdc%‘Sr

ol i S S T OEBERRE TS o
portfbiiiol §f rm bP ?ra@lp%&la&ﬂertdﬁﬁ tihre. bﬁelcﬁ@ levebbf @awking error means the

sim y considers the effects of downside r|sk$
two pbﬁfoﬂmsq)érfbrmsnmﬂmm and eveshhkicly heves lef ofithe sameHnsRbyNS

conq%;gg%lﬁggr aLs o&gshcptﬁg{%‘kﬁ‘%lt %3{1@% Iglqul n Lll); ?%ff&‘?n differently,
and rr}eagrfﬂggrk S@t&r diPRFdnt 0bh PRudRs eﬂ'ac]@iﬂlg)én@ﬁ 159@@@1(311566 t¢ ebmpare a

eviation and correlation can no | onger be
portfsiROwitB@s Behttongk. t hese are still inputs, a technique

ggﬁlg;ggﬁwggtw%bcar T %%&5%3 %}V\\%{ﬁ?{h d:ff eld ﬁhﬁi% falternatlve
assegsl %g{fqlgdwﬁg%% g.:?al@lﬁh Wit a B&idhn®fk b ﬁa&h@ﬁﬂ@fs?@t@%&ﬁlw

used. In using Monte Carlo
port?dl{BJ&é}hlblﬁ kaditiead And akahativeassets iobwitashish hafesm‘nhe overall
expect e(§ return, standard deviation, skew

r1skl(afr megsused bjn valatility) 6 the&%h@éﬂ%t%ecéps%@wm%tw& a§§e§%t which

e1thgr|orr% a&zﬁl é{ﬁggtdpv%gség%a% ecff%%é%‘f’cg%g&%@% Fetk/b s at the same level

of ik Rawkd M Béérpﬁicfﬁﬂﬁé afd ihetrﬂikﬂla@fbeéﬁlhm&bdﬁam thlS new portfolio
R pot%etlca yet plausible return paths for_ea

ch
willdgseta sohresehat Fighet ¢xpected aktiurmythan thg benghmage Shlmltmg the tracking
sinul ated ou ssible to
e TSRy D RSER SR BRI pgs ot
ben@lhrgﬁﬁ]ﬁ(t 1544 8h trahﬁ} ahl Rbets] The nfdte BQﬁﬁﬂ:nEE" ah envaklr has in the
enges wt orecasting return and risk for
forezhdts E@adltemtmaeiets Hee mb&smnfortnb@éq:mrahe iy with quugler level of
asset classes raise a nunb
UaCKlrtglﬁrmrt ;Gregqutrp%}ﬂ%?fr%wf @qﬁ‘%lyg?aqt ‘i‘?c}lig%e& EREAITRS
alte}rgz{}lgqse st ?Q’%&gm ?ﬁé’ﬁ&tl\? z?sgec’tgsa AN SoWhdl ke alteAMBl &0 eHigher

I|qU| r specific investnents
tracRirddérfordal RRkfeh ﬁiﬂrél bf ATk ludagsistp alttmatiee awsyt tlessaswi de

range of liquidity. Fig. 5 shows th 0X mat
K qudisslymfd)tﬂlameQ%P@dﬂﬂbﬁ higthor Aveaall el iRCe o5 Tigkawill be more
toquﬁ‘grpfaﬁq/%@cf fl?fba% Iuﬁc?rhlﬁ?tzeesdoé aﬂglglgg%ggﬁgt élggs%s aﬁ{:%ﬂ%}hb?dlment of

the PXESER Bvehti tﬁé’\l‘évélaifftﬁl@kingferrdr iigrinkAsabanfor portfolios with higher
investment, and constraints on investors. Il1j qui d

riskasBefasltcattings hives beeadistermmedHfer sadfing @@Pf‘rfha%fﬁﬂ@ﬁt thegRufidence
~ portfolio ont ai ni ng them cannot b y
in B farepasgfoaal GRENES apiss BT ey e e wRav e
' bien PRI ©f Gkirthetnbte, an
Po‘{&%ﬁag ?Pr géﬁtr P{n g%%ya?mﬁqtgﬁsgglggg?g urn iang risk
adde@ehefit 6M@is dppaeachtihthapis atlbws iimvestys toeipoerporale iegrown views
| ess risky than desired. Second, the proportion of
portfolio value that is illiquid will drift over tine.
An initial illiquid allocation of, for exanple, 20%
coul d change substantially, ¢gdepending on the relative
returns of the different asset classes. Third, it is
difficult for investors to 25 respond to new and

unfavorabl e i nformati on about an illiquid asset class,
or about a
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specific investnent in an illiquid asset class. Even

if investors have new information they believe can
wa@odnswadoue, they will usually be unabl e to expbOI/US1004/029933

In short, an inability to rebalance reduces the

investor's ability to predict or control the

investnent outcone. Illiquid investnent al so i nposes

oSS Sk M A AR 5 e
explﬁﬂg)g/ 01%917 i RO HEITE BAS shof¥er témi mesdllmsuasmm alélmg@ framework.

CT/ US2004/ 029933 be able to borro
agaowsside risk qud uqaslstytase v1cn i Frepens pERscts ofi a8 AV PTG glthough

thebe:QShmr Qn;ggé g}e é%gqrt%rtso Bp)g %tpggrﬁiylr}vgg rsa\gltﬁ%@g i@ Bt fzons might
avoigq{\}él{ly l1'1.sﬁy af¥eROpecahidd theP vduRBSK 19siABY i@iifibént proportion of value

, heaning that" it may be difficult for the
overl ifkeGkaiatd periclisc Eseestoswithfshotienvestmagnt ihorigens shoyidglso avoid

i nvest ments. Because of ons and 5
i ghrssriapreu e BERA bt TPGER DYt PGt sorSHble
WSk LNk liflidhésés such as
i S 6 S RSl EUEH 2Lt v
casHoRRISHoHMet hedntlor Basdusé ef thensredenoy sor 1ow- mmve&tgrégo have short

they can offer both. The character i cs, of
timd Mmms,dﬂlnqmd assstscAranpymal Prieped B i figk pertfolios. If
: k
speqiff e oy raira OgG AFAE: Noflieh i bR LEShcludeq jnfowris
port}&&uant itative framework. In other vvor ds, advisors

can no nore tell investors what the ght | evel
| i st d wythi fsrefcpstmgq G qrn@rgencwegf n@afrﬁSé%t;ﬁlaﬁﬁ%ﬁ alﬁ%eqnuirsmhe

|l evel of .risk is SOr S f
deve)gpeEnoT Sy RORTOJChesdp R TRATS PORTO ol fare (HFee thior issues
wh1§h' 9&%? %? egéeﬁe'ifn‘sf‘ ehd fALEHLOthe SySdsloF HIRE aﬂélﬁés inahese asset

e level Tiquidity is uItlmateIK
clasﬂwar& idofifierspet ofi thosteoofetaxdlttloml/ esstisr secosd Ahgiethe ddgnse ghed
i nvest ment program mat ches the investor

confidanaedithe FeQeamENt vab AFSe oy Dases YRl AR parfectledor
lik i h d
mary. %fe t{tﬁé bsa%eér)] \;ﬁ’lelgltg%sﬁlgﬁ%qgm% ift '31tEHl\éﬁ§$ H%ﬁfsc %%?Irl%lg* |t% tae egree
flﬂféﬁﬁ(ﬁgj vadieshacrost as%helylssemeed appr opriate inputs. In
asset all ocation, these are assessnents of ho

pain thewdasly dayp ef mogdernapartiplio theose risk| WasdBggsurgdges the standard
ted t f f
oo G185 530 AEC o A ERBRl fems cout

be dR4EHib&EDLY h%@lllsﬁgﬁdh@ﬁve & ndrittab isaitRdionsiengral on the average
consi stent framework. Once one has a view on how t he

expaslsélrewhasEmgncshloanab/sFSehafvg been ayyare th@t)(chlsswwag ap @pprommatlon

he asset
o R PRC R i EnB SRRl T Bty HNE iy orrs
Wlt%WnFr‘ya b RBtesPin detfatity ﬁ@&hl@l@nt‘s N§lchdeopiidn$amd adterrative
at Ion process, a determ nation of each
1nvb§tttféﬁtsort 'has hpcmm@clleatt ’uhal Mhosﬁmg@stmbnﬁs;ﬁhlp @pnyal digtribution did
nenti oned, the energence of alternative @sset cl,asses

notifyl g desarisitheie Hmestr%e@ar%wae@dftgﬁt Fagtdarddiigion alone Was not a
il olio requires forecasts of return,

SufF Rgrélﬁgsufil%:gﬁlg%ati on for each of the asset classes
undggp. Tgnsviteattuandisitibation Sorchigh iyoehd bmmds fAltemahthigly yield
is ranking asset classes in ternms o arame(i1 rs: b

bonds pescnas asvathueansideragdan#iprapive sees © Mhel Fuigy djefyibpgon has
rank effectively, there needs to be conparabl e ways of
view ng 15 WO 2005/ 026917 PC4$ US2004/ 029933
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each asset class. This is a central challenge of asset

al l ocation: investors want to hold a variety of asset
webassa®i1because they have diversifying returnPCT/US2004/029933

patterns, yet building robust portfolios requires

these inherently different asset classes to be

conpared to one another. In accordance with an

___enbodi ment_of th ! rdanc

snnllg{)a%glp s g0 gglgl&aﬁsﬁlrggge: g%sefgn%{ngébqagp\gggg Fl'lfalgl grRIestments can

devizﬁF PSS § nbemARLtP¥aten RAF tely Ha0k e tasskearorefactaildasetknown as
c

ass are conputed incremental ly, starting wth
kurtdsis) ;A skevassets theoretuss argritistpbuigd engyengy fpund the average return.

In & SerFRR CUACHPUGA PRERbL L0 AR Os et TRare et fleq flig s0% are
belo%re(xg?%rea%'[g. SRHR BORLStd BhkOWE] ith&e vAR tRAN drestbr pitbability of

invention this framework has been extended to .
achiéviag veernsltharapatonsestaslyetbort as below agragederstsaniis Hiystrated in

asset cl asses, and bein bl e orecast, their ..
Fig Snahoon i R B0, 1P bERA PR gh IR b vihest b (e
e i 10Ri¢h Aeising
oL HRRULEORRABI b DA M PRI AL Aot
morHiRE19Tth €Rperikiica rétehB betuan tHeravespon dirmsisnnernsithat;the Jikelihood

ot her words, did the asset class b vi@as woul d 1
of expmviencingeotestiems ratupnis gredipaihag ¢ e Fse R A
. Historigal.data al so i : 1 (albeit
aistghiiopr o103 5 Buaeee T By B BE@hSs PRRESHH Eruciipeful (albe
usua{lfg%ﬁileﬁf) PrOGbi R an eRBEmBiesEmr-y sl p3sdefalli breahibit huotesis. High
rge irnvestorS shoul d expect the differ encg in ri %k :
yield boixs inTigd déroomstragskertosss: stbe barshpathengs ohthegdistribyfion are
. historical data. - one.tp two.hundred years of returns
Slgnif#f’aﬁﬁ&hlg?%g?n %ppgngléﬁglﬁﬁ?cg} native assets are old
an " heed Wit tidkestdogifg hesmemneredownside
cin PRl e Dbt contebifed Wit ot SENTTEN
riskt Thaf ta@ric tavewenonpritedigmiositive retormsetsar sk, avbile statistically
harder to caljbrate and corl%)age for ec?sts gf cal. then it is
speaking theat 37¢e WaLES TelyHt PRACTR PLIVEBICAF 1AEQEYUPEEKEs
- LY At hiRasiAdRdvitit niRRE foGhvistors, namel
“npgﬂgﬁéﬁ%gp?gﬁ§5g£§$?g%ﬂg%?%g$§§§§? regurn dat a, égﬁs namey
downRBide riskalTHergs e bamuintssr of meys Anokcherre dawaside sigk. Whie@opular way
affects illiquid assets is _%ha‘&],s beca%ﬂs t hey treﬁ%(pe’ it
is calledreadirepittisk (VaR);, whishrquagtifies ihg cxpecter josh ((RApongiagy pipyts or as a
rices be en ' . | ;
per Bl LA FU TSRy ot 2T PR es St oA g s an

exahpte€oft Fm(ﬁﬁqiilﬁ_ﬁn ipBrtfslibs Whe W aRab 3. Iheiilliohaivei thgsiext year at a
Typically, illiquid investnments are reprice

.ced usjin L
959peonfodtince leyspr Bhisaneans kit dhere 8nid2% PapRabilityithey tbe Porigatio will

oth the vo . of returns._and . '

notfpsernoreEsn Sbbrmibiossivet MeEyERy VeCis el PR b Rement of
cre(ﬁ?f){)ﬁfo?igk,c\ﬂhifcﬁ LECab|sct t¢ aRamRbhgtdsey ThHetppeoathdhat is being

I'TTrquid assets, a key requirenment for asset _
follalved sanilarty c@Biderotheieéeats i dewnsidguisk oartke npipfolies. t o

nore effectively estimte "nmarked-to-market"” 4

20087hep gkavy apEkiies At BkIgRY Fsifieh %"n’rﬁ}espru"élgﬁ“\ﬁeb‘%lydmg

54 Lor g tdraBisht os@slios based

port LGRS SRR S g Etah ol Lrnogh postios s
onl? %h'e;ﬁﬁeé'té@ﬁdm@; kéandard dEvigtioh apd omireleSoracarexalppiger bg used.

e inmpact of snoothing on th lis returns of.., .

Althouglr thase are sHE deRuss, 3 t@%@%@i@%ﬁ@“ﬁ E@?Mﬂ%ﬂfapeflu\vh@h is well-

of two different ways of accessing 5 the U S. rea

estate market: real estate ifgyestnent trusts, or

REIT's, which are liquid investnment vehicles that

trade on the New York Stock Exchange; and pool ed

privately- held real estate funds that are not very

liquid (the snoother of the two curves). Both

vehicles hold real estate as the underlying asset, yet

the risk appears to be quite different
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based on the published data. The volatility appears to
be much lower for the privately 10 held funds because
wo besn2eat uat i ons are supplied by apprai sal s ret¢hes2004/029933
than market trades. The new approach makes the
necessary corrections to - or "unsnoothes"- the data
so that asset class return and risk can be conpared

knowallg?lber f | %féal %ﬁgﬁ@g agfffﬁ e%y at g%‘gggdl?g dg@ghgrrdz.ﬁﬁét%ﬂ%catmn

toolset4s YéetO R isthg MBﬂteS@alrﬁﬁiltrmmi@inaﬁ)r eSth ¥dsenelsdsi ﬁorbcas are made
occurs when the data coll ector renoves particul ar

of expentabtaten saidaddaviatien, Sﬂiﬁwﬁ’@ﬁlthué@mom aidéﬁu)él)toffP’éﬁ‘%?% gf how
dat abase, and reports onI h

the assgi g psip0move tosrng, tepeesnutg o) ang oGBS O tin, bied on those

1nput§% fe @'cﬁld@ﬁ‘lﬁéﬁﬂﬁ maps éd%‘f@fﬁv,tdfﬂﬂéusﬁﬁmtaqthasleyet plamsible

i'nvestment nay be bankrupt or failed; it may hay
returfiBate dor éach meset biasonEnakipdooking et alboktesq ﬁﬁéﬂated OUtcomeS itis

col l ecting the da artlc
possibs tassamatuopoTE o ADaeRioRe PO e R B P foricute
level g viard bias in 20 the average returns of the
AR i ng i nvestnents because many of the worst
| NX§RbRBARE e afd elamengemgm forncasheg dqu@tmslerlskgph albernative asset

classemiregngrala TRUI SRPGTESSFR F4pe ot ais i At RoP e g Liuidity
shouH]%%thng é‘rit\}alﬁ grﬁ{)ﬁ?fc 08a W ?eﬁ{éat[% fRtde %se@@l'a%fs ihale different

or exanpl e, edge fund operator

aver 1E§el§' 313 llhufﬁh? arfdfoel s%edi)@cf frvesmraes wﬂ;h1acaqe§nt1aﬁaleasset class,
efore allowing it to

collected in a databas J@,f
therd they b2 wida dangerdfdiqusdipodrigyd shayes bp épﬁﬁoé%mﬁtﬁﬁ gy for a
report it to any database. On the other hand,
Selecé’@l“élft‘ﬁﬁ?“ﬁ?‘ﬁ% can al so occur because the best funds

e brsttRatREQ@%S bé BReA intd @ethins wihen imeestingl xilliquid
In¥h§Wt srg C%SGS all funds that have outside

assefstu@sbedividddo fdrdexbmpler, aftb ¢wp edtegarienh ANy EHERs QR pl@\spstg)éqnt and
of investors, including those which choose not to
consfrapgs en {Ryesi®THat abase. 17 WO 2005/ 026917

PCHiRRORHLO2AARB oOUaNE B BBisRord Riins Qe ineihdaefolios
af new I nvest nent categories. Hedge funds,
cont@ﬁ%@ﬂlehh@nﬁetwésfullfy&ehﬁamdedl omveersgnian basiar Téhl@gmhj iy] toyrebalance

hese b th
e e e b SaR A b s
retux-grlg%ertl ﬁi chl% aHﬁ/% HHlteuﬁll pfo&’t%jhc‘o ﬁ'fa? be&&AS h‘)bré Bl ﬁgk}ﬁﬂﬂn

|vate to repor er or mance,

desifdd @é&@h@%h§§fc§fb¥ﬂuﬁﬂoﬂ§bcﬂ&oh@ndlumw mﬂhqmd vdtha{tfasw tlme An
refain data on fail

f unds0 because the i nvesgl E“é’ g
initialoittiqurid nuocraémgﬁ; fos exampley 20%eouldeehngs siRstaptiplyodepending on
the rgziailtg/@tt%g o q the %ttgérgxetdq%%e gﬁa@f%?{}éﬁr%wt% grcfgm?ilt F&aH B ors to
respBBQ [ h@&v%g uﬁﬁft%kma lﬂfSﬁﬁmio%muam]m@ﬁd Qsdet craestbarabhut a

an enbodi nent of the present invention, the inpac
specﬁfic $iweginnan siap iliguidsssa classnEven ditagstors ha‘{‘f‘e‘é@’é lrffeﬁH%tlon they

et ST 5 300 LOFSLEBIRLSALL (SLSERS 1o MM s iy
reba;ll-?w:g rEA LS ﬂl@ eétBr 5 §b111g3? {d predict oPaht@dX P&ﬁﬁifé/ﬁm%ﬁ)tf outcome

s ors to o [ -di versified and

r ennﬁﬁﬁ@iratelsm&nt ebsp amposestconstivests oasuerstar deehagior THEquid assets
difficulty

i's conpounded.for s i nvestor.s he .
are poisicasnilb 16 B oM ARPEIE) TENgUea ey BRI R gestors may
het er ogeneous nature of the individual 15 investnents
that make up these asset cl agsges. Wiile many thousands
of investors can buy shares in a particular |arge or
m d-si zed conpany, only a relatively small nunber of
i nvestors can buy an ownership stake in a single
buil ding or a specific venture capital or
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buyout fund. This nmakes a broadly-available, truly
representative index difficult to construct. 20 A key
wo ppsiozati on of this for asset allocation is tket/Uus1004/029933
reduces confidence in an investor's ability to
capture the returns that have occurred - and nake
forecasts of what w Il occur - for alternative asset
| asses. |nvestars.can Struc M L N Snk Bnvestor to
be by bty R aeo B et eEhhch el DA nvestor
anotl'ﬂ:k,va‘?{d%}f‘cﬁvihg rPigES BE RSO ¢elskysofile publéragiag thapetfolio. Also,
(known as tracking error) wll be nmuch higher than
illiquid hésetsomay eobe divisible.2Bedningithptiiaray ke dificulhior the mvestor to
i ndi ces, Forecasting returns fo d f i .
accesssomecefi the FPNgY 1 P?:‘%’_P‘c‘ﬁr vt Ee*%f*% R hﬁv&tat“_ﬁ’ns and
consg%igliﬁ?%érsgﬁtedj AR uERLLO ARt SIAVERP Rt dilihnddhedn® ot Sisk

ayeér conplexity: since they are actjively
redudtisia@edivehe digeid assets ihender to makathererhblsfopppennibics faryastute

~ to change their invest t strategy. This nmakes it
investogso dB inpANY qages s Gap Olfggg?@r ecasts incorporate 30 the

right as ' Rk D ' ithifddl REedstbiltyBHfunds, make it

|l RSO SOT IFHGiy DA Bl REeskh Hedge
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assets. Mst hedge fund strategies generate retur NS at th
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g 565 TS B OEDB B 0 RSy B, (s
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: ﬁ%h&}%ﬁ-lﬁ%%g@(? AReEmRRE prRptaa nAcRS thomVestons nbely witle b realistic
e returns o

a particular hedge fund strategy are

assefshait o theoraaye bAgeunms that bred il tor leg gensdatedy Al etvegtnaent
nerated through nager 10

kill. If,. f -
portiioa iaroagde, uisEOTRRe B0 FREs MRELPestEfin ReBEERT Ean they
ps |
s A oy SRk pe o paifotr p
of aseRaskebelasgeyarteeapeaedtocmuiirat édme of thh kepelehmmécelsthis step is

for the equity asset class. Then a %ﬁg}g\rate fO{ﬁcast
that ffanecasiefqyshiffeisnt asetrdassesmugihediEdtes ©F {ptegrated using a

managenent can-be far o F t tshould perform, the
congigPacaerevalt NN TR s TR iey et S oud pegform
next Q& fSE!%tCOh‘Q)iI%ﬂ‘l@ ra8defs inhescaviblcalvhy feavecisir chéaeteristics and the

corh% ication is that, because hedge fund investnment .
objestived efthesnwastorhiAghtmbodiment ¢f the inKeaay anchydes @ part of its

d ive- . '
implRGIAA PIRAESS 6 OHEPER AT ROt PHOr Hah T3 e g B0
illiqglfﬁpf-ai rly stable in the nediumtermfor nost,

0

ugh not all, of the strategies. The |evel of
actAymengonady tesernergereceveal tatniative assat ¢lassgs posestsigiiibeant
however. The possibility that. managers w | hange .
challenies GoF EoseraRng BUinE 4oB SRR oxgiae(s st FEUAE risk and
nageaent . pRGEAEDE e Wit i@t {f n
co n%?%% g %&?Hﬁﬁﬂﬁgﬁggagﬁﬁgg&%ﬁﬁgt% this point, the _
fordbaSESBiraiking asset tasset ar eoms bf thy faasmétesn ekpested hegurn, risk and
perspective of a hypothetical, ver% | ar ge ag% o
cortedationx dmerderro sankorffectiyely; heesnesds tobe SHRPRaps W Qf priewing
25 size, and for taxable investors, the return
assunptions need to be nodifijed in order to
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make the asset cl asses conparable. If investnent
managers charged the sane fee for every asset class,
wanasioteothat fee were relatively small, then POT/US2004/029933

practical purposes, investors could ignore fees when

bui | di ng portfolios because they would not affect

di fferences between asset classes. In 30 asset

al | pcat i fo h T X hold a
cach fispFRS o it R LREILEAIAEe BFSCH BIRSEES i SETs REBL I
varieBJY d453Q046820238s6 they heve diveRifym@remen patsernfigeebuilding robust
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altetnatiye @setsQoagpint biadgxposure, but the divergence in performance versus a
published index (known as tracking error) will be much higher than with most equity or
bond funds versus their indices.
Forecasting returns for hedge funds is particularly difficult. Many of the problems
with historical data mentioned above apply, but there is another layer of complexity:
since they are actively managed, hedge funds have a great deal of flexibility to change

their investment strategy. This makes it impossible to know if the forecasts incorporate

the right assumptions about how a particular fund may invest.
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Hedge funds are actively managed investments in financial assets. Most hedge
fund strategies generate returns from two sources: exposure to a market, such as the stock
or credit markets, and active returns from timing markets or selecting securities within a
market.

As mentioned earlier, a key to ranking asset classes by forecast return is to make
the forecasts of each asset class comparable. If the portion of return generated by market
exposure can be isolated, that is a first step toward comparability. Statistical techniques
enable estimates to be formed of how much the returns of a particular hedge fund strategy
are related to average market exposure, and how much are generated through manager
skill. If, for example, on average, one-half of the return froma hedge fund comes from
exposure to the stock market, then for that portion of the hedge fund forecast,
assumptions should be used that are consistent with the forecast for the equity asset class.
Then a separate forecast for the portion of return coming from active management can be
formed. Finally, the market forecast can be combined with the active management
forecast to generate the overall forecast.

One complication is that, because hedge fund investment strategies are highly
flexible, average market exposures and active-management returns may shift over time.
It has been determined that market exposures are fairly stable in the medium term for
most, although not all, of the strategies. The level of active return is quite variable in all
strategies, however. The possibility that managers will change strategies and the variable
level of active management return both reduce confidence in the return forecasts for
hedge funds.

Up to this point, the discussion of return forecasting has been from the perspective
of a hypothetical, very large and tax-exempt investor. For investors of small-to-medium
size, and for taxable investors, the return assumptions need to be modified in order to
make the asset classes comparable.

If investment managers charged the same fee for every asset class, and if that fee
were relatively small, then for practical purposes, investors could ignore fees when
building portfolios because they would not affect differences between asset classes. In

asset allocation for traditional asset classes, fees are generally ignored because investors,
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if they wish, can access these markets with index funds that have relatively low fees. If
an investor is planning to use active managers, this stage of the asset allocation exercise
excludes expected excess returns net of fees. They are taken into account in a later stage
of the analysis.

When alternative assets are added to the portfolio, fees must be taken into
consideration because they are much higher than fees on traditional assets.

The only way for small or medium size investors to gain diversified,
representative exposure to alternative assets is through fund-of-fund vehicles. These are
commingled funds that invest, for example, in several hedge funds, or in a number of
private equity or real estate partnerships. Fund-of-funds offer two potential benefits.
First, they can be designed to offer diversified exposure to the asset class, although not all
fund-of-funds attempt to do this. The second potential benefit is the possibility of returns
from active management above the asset class benchmark. For these hoped-for benefits,
fund-of-funds charge a layer of fees on top of the fees levied by each individual fund
holding.

Because a fund-of-funds vehicle may be the only way for smaller investors to
access alternative asset classes with any meaningful degree of diversification, these
benefits are true value-added for the investor. The only other options are to gain
undiversified — and potentially very risky and very biased -- exposure via a few highly
concentrated holdings or to forego investment in that asset class altogether (Which may be
preferred in certain cases).

Ideally, only the portion of the fund-of-funds fee that is needed to structure a
diversified exposure to the asset class is deducted, but in practice it is difficult to separate
the diversification piece from the active management piece. Alternative asset class return
forecasts are adjusted by subtracting estimated total fees for fund-of-funds vehicles.

For taxable investors, the impact of taxes on expected returns varies dramatically
for different types of alternative assets. Hedge funds tend to trade a lot, so most of their
returns are short-term and taxable at relatively high rates. At the other end of the tax

spectrum, some private equity funds generate most of their returns as long-term capital

20



10

15

20

25

30

WD 2005/ 026917 PCT/ US2004/ 029933 cv a) cn v) | a) Em

y ~,0a.~30~is a) c>E ANd-~ ate] ~ N c
woreds/odomy-3 r d 0.'~0 E~ Y m~ ~ cc3 = ~ g OPET/UPDIP4/629933
~p OU1l] C? Emy u=i ._ mmc o 20 -8 w NE Zui N
N V5 0COmp ONC NCCEo.~mEns'" . . - >> nm

ML mMy NCN2LLHEMNSQF EV-- NC QUD 27

s SO BAL s o SR P 9005

taxaA O G/eQeP17 PCT/ US2004/ 029933

In a further embodiment of the present invention, a primary challenge is to assign
realistic valuations and volatility levels to illiquid investments, so that they become easier
to contrast against traditional assets such as stocks and bonds. In some cases, a direct
comparison between public and private holdings provides a rough guide. For example, if
the public markets drop 20%, private companies will probably do poorly too.

In a further embodiment, with an understanding of how liquid and illiquid
investments actually perform in relation to each other, and of the quantitative tradeoffs
between liquidity and return potential, a liquidity questionnaire is developed. It attempts
to provide a general sense of a client’s tolerance for illiquidity, in much the same way a
risk-tolerance questionnaire probes an investor’s ability to tolerate market fluctuations. .

Still another problem of using illiquid investments is the difficulty of rebalancing
portfolio allocations to different asset classes over time. By definition, such investments
are difficult to sell, and there is no simple way to adjust allocations of illiquid assets to
keep them in line with portfolio targets. But there are pragmatic approaches that could
achieve similar results. An investor might initially buy less of an illiquid investment than
the target allocation suggests, then allow the investment to grow slowly. That way, the
illiquid allocation would match the target on average. Or a client could move into real
estate or private equity gradually. For example, an investor plans to put $3 million into a
private equity fund. Instead of moving all of the money in at once, capital calls might
require the investor to invest over time, perhaps $500,000 each year for the next six years.
Before the investor has completed the total $3 million investment, the investor might
begin receiving cash distributions that the fund might generate as profits are realized.

The investor could then reinvest the proceeds or hold them back to limit the allocation.

A further embodiment of the present invention is an asset-allocation model that
helps make decisions more objective, balancing investors’ needs for liquidity against their
pursuit of higher potential returns.

Another embodiment of the present invention is a system that presents two sets of

recommended portfolios: one for U.S. taxable investors and one for non-U.S. taxable
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investors. Within each set there are five levels of risk-return objectives — from full capital
preservation (lowest risk) to maximum capital growth (highest risk).

There is the added dimension of illiquidity. In a further embodiment, the
recommended portfolios provide up to four levels of illiquidity: zero, 10%, 20% and 30%
for each level of risk. As with the risk levels, the liquidity levels are selected based on an
investor’s unique objectives and tolerance for illiquidity. There is not one absolute
recommended liquidity level for a given level of risk (except risk level 1, which does not
allow any illiquid assets and thus contains only one recommended allocation). The
illiquid asset classes are categorized as private equity, including sub-classes such as
venture capital, leveraged buyout and natural resources, and real estate.

Tliquid assets, by their very nature, are impossible to rebalance regularly. One
cannot easily reduce a position at any given time, and building a position is usually
subject to discrete windows of opportunity. Therefore, in a further embodiment, the
illiquid allocations will not be rebalanced, for example, each quarter the way liquid assets
are. They will, however, be reviewed and considered in the ongoing liquid asset class
rebalancing, as the two bear on each other.

Fig. 8 is a flow chart which illustrates an example of the process of matching an
investor’s objectives for portfolio investment return and risk with an assessment ofa
range of expected returns and risks that are likely to be generated by an investment
portfolio consisting at least in part of alternative asset classes for an embodiment of the
invention. Referring to Fig. 8, at S1, available historical data is selected for a plurality of
alternative asset classes. At S2, the historical data is unsmoothed based at least in part on
historical data for traditional asset classes related to the respective alternative asset
classes. At S3, the historical data for the alternative asset classes is corrected for an
impact of survivorship and selection biases. At S4, a forecast of an expected return and
risk for each of the alternative asset classes is computed based at least in part on the
unsmoothed and corrected historical data for the alternative asset classes. At SS, at least
one of the alternative asset classes having an expected return and risk that corresponds
substantially to the investor’s objectives for portfolio investment return and risk 1s

identified for inclusion in the investment portfolio. The following is a hypothetical case
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study that illustrates an example of the process of matching an investor’s objectives for
portfolio investment return and risk with an assessment of a range of expected returns and
risks that are likely to be generated by an investment portfolio consisting at least in part of

alternative asset classes for an embodiment of the invention.
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Various embodiments of the present invention have now been generally described
in a non-limiting manner. It will be appreciated that these examples are merely
illustrative of the present invention, which is defined by the following claims. Numerous
variations, adaptations, and modifications will be apparent to those of ordinary skill in the

art without departing from the spirit and scope of the present invention.
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LL WO 2005/ 026917 PCT/ US2004/ 029933 Vari ous
enbodi nents of the present invention have now been

genphat ik ¥a5i6sgfd-bed in a non-limting manner. It wll
be appreciated that these exanples are nerely

1. il l[Aistettadd ofemathingeaninesseorts objeaivies dor, portfolid iriv@stment return and
defined by the follow nfg clainms. Nunerous _variations
&&

risk YeipamnpssesrEnens afia rangeraf cxPeSphIaRINS apdrislsyihaksre lksly to be
i q jn.i.h t. Wi in

genfra oo e otuBlihs borsund 8K Bk STl GIRRTE hisbgasses
compBs#@d5/ 026917 PCT/ US2004/ 029933 What is clained is:

1. A nmethod of matching an investor's objectives for

porsekestingavailable istoricaledaiy for arpduralitysod alferratiag asset classes;

assessnent o .ran of .expected returns,and.risks

¢ nAESEPEing e is RET dRipTRERE T pHL BT phlfdel 346 for
tradRfirfal sbOadefdlsbl AdtIRlredRBYe AlferRAlVe Rfctldsgdsnat i ve

asset classes conprising: selecting avail able

hi sooetting thddistorfieal dataguthel alteinative abseclastes fer asisapact of

cl aslg,.es; ugsrmo{)hi ng the historical data based at
survigogshupiand sglectiombiseY or i cal dat a for traditional

as : r -

e R TR N e e P B K B kP R Motive
assed classesdiabadcatdesse in paraes ds dismoathadmpdcioretted historical data for the

suryvivorshi p and sel ection bi ases; conputing a
altepngfixe asset §/assey Adnected return and risk for each of

RIS e SRR RS A By e
and rRR thalcbaesindy eudariallo tadaesy etk objectives for portfolio
investment return and risk for inclusion in the investment portfolio.

2. The method of claim 1, wherein unsmoothing the historical data further comprises
computing an estimate of marked-to-market returns for the alternative asset classes based
at least in part on the historical data for the traditional asset classes related to the
respective alternative asset classes.

3. The method of claim 1, wherein correcting the historical data for an impact of
survivorship and selection biases further comprises computing an estimate of the impact
of survivorship and selection biases based at least in part on modeling techniques and
academic research.

4. The method of claim 1, wherein computing the forecast of expected return and risk
for each of the alternative asset classes further comprises computing the forecast of
expected return and risk incrementally.

5. The method of claim 4, wherein computing the forecast of expected return and risk
incrementally further comprises computing the forecast incrementally beginning with

lower-risk alternative asset classes and progressing to higher-risk alternative asset classes.
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identifying at |east one of the alternative asset

cl asses having an expected return and risk that
w@oosesponds substantially to the investor's obfEBUS100€629933

for portfolio investnment return and risk for

inclusion in the investnent portfolio. 2. The nethod

of claim1;, wherein unsnoothing the historical data
6. furtiRehemOIRFLRGD 1, GHERYA :gaf‘ga?crbng% SR LGeHMative asset classes further

mar ked-to-market returns tor the alternative asse
conpiress e hedgesfadd aad Wheasih comppting thenfotdeasthif ekpedtedtetakmtzamd risk

Lor the traditional asset classes related to the
RurthgFGOBRRTISF® CAMPRIRG T Glimale of the IasResk Ve BIOPPHEONTEH fHogregm for

- i [ r t ' ' n
soidHREE i) WAEKE PBRRNT Bkl B o0 F8and el IRl o
generatgdrbyseanggeapkill. ng an estimate of the inpact of

survivorship and sel ection biases based at |east in

7. parkhegnethpd of clagmOp vhsrein sempnang tederesps of expentedhretyn and risk
e - A N ut i the forecast

R0 oSl il B P BOTRUN BP bGrbRb R o

the @*ér@%&ﬂhfké@ eRscate 64588 aERadtuh Ak lonGORRICaSESr & AABI{onADequity
the forecast of expected return and risk .

assqt glase pachealrylptinga faneeastref prected retuam forsaidyrepeition generated by
corrﬁ?%{ﬁg??g the for ecastt. of ex’gect ed return and risk

managg %ﬁdl‘g}l %F?WSF “éeo?ﬁ?PP lé)gs'corrput ing the forecast

8. I norRiTaehal by cRadiINRnRELiNVesRpu iV Thict st J bePERdd M&urn and risk
asset classes and progressing to higher-risk

furthé¢rt commparisey edjusting thelcasypatatioaFod FopHst 0PB@4 n expected return.

PCT/. US2004/ 029933 6. . The nethod of claim1, wherein at
9. | 6Lt THHAOBPT SR SalEFaTA POV Tis D COBPABLIBE (P fHeEwpact o fecs
fort ey S A e K4 oAt fonl AP LREEn of the cstimate
of retarpri ses conputing an estimate of the respective

prg%‘%rtigns of the return for  said hedge fund that .
10. ar heanethed of slaln lapdekcie compriaie ke forsaist oAmupacirskisturn and risk

o s DS 6 D pRARASE B f e B o

a taxMlelinvesoel ri sk further conprises computing a
forecast of expected return for said proportion
11. r elHieauethed of pleim e fusther samprising xpowuting basssiinate df dawmside
- rt.,on forecast.fqr.a traditional equit. sset, . .
i RO e S Al P P S e Sbctives
for patfoRaiith RfARATEADaREAGE at ed by manager skill based
on the respective proportions. 8 The nethod of claim
12. 1, Thieenehed obelpim il hgwhereirf comemesty thé estipate o€ dowatide misk effect
and risk further conprises adjusting the conputation
furt i oS AT Y g GOED G Ttk B BRI LToK (YAR) a1
dSd-heskOfkval &ceh erein adjusting the conputation
pre for ?ﬁeéﬂl ‘r/rpactc oﬁd?ﬁgegs further conprises subtracting
13. f e@hefrwethad blicldimfl ; furthds chmpriziag computiag eaimats fdr@ plurality of
estjmate _of return. 10. The method of claiml1, _
eXPERER ETHTE ERghe phigastipee adpndidigd mlismatiyp asebelasseat armumahity of
leveld §¥isid Urther conprises adjusting the conputation for
an inmpact of taxes on expected return for a taxable
14. | nT@gtneéthod 8f clAig 18pWhedindorhain® the edtithitBefor the plurality of
conprising conputing an estimate of downside risk
expestgcereturas further spmpeises coppmitingdhe estineatesising Mty €arlo
simxﬂ%t?% class on the investor's objectives for
porttolio investnent return and risk. 12. The net hod
of claim 11, wherein conputing the estinmate of
downsi de risk effect 41




further conprises quantifying the downside risk using
value-at-risk (vVaR) at a predeterm ned |evel of
w@onsizwnrce. 13. The nethod of claim1l, furthePCT/US2004/029933
conprising conputing estinmates for a plurality of
expected returns for the at | east one identified
alternative asset class at a plurality of |evels of
ri 0 : [
15 e o] B8 b 10 Rty S pTyipe cp Bl 2 EQTRME 13t loast one
of afi enhdreeneanpifécs ea remrfpalmd agedubtor sffecthaskusdiande gMendflliquidity
Carlo sinulation, 41 WO 2005/ 026917 PCT/ US2004/ 029933
of thesat least onadangidied plteratipe gsset ¢lagsHay th éwtog@r@)ectwes for portfolio

imate of at | east one of an
mve% E nf:rgrren?&ieﬁ%ct on return and a reduction effect on
16. r| TkeahetBod 6gtiaim ab, whedediédthputingthe tbtemate of 8@gtat ®ast one of the

identified alternative asset class on the investor's
enhgiseaient srdreduetigoeffecss fusther pomprisasvompEting theagstinate kased on

th f cla ti t he . .
invel et i TioBg imbsch 3k peersd O it BRiha Adeash B ideptified
altefn@EIVE hisenclaés A the ihvstdrey olfetives &S oe@oRd! fnvesimidA return and risk.
esti mate based on investnent |limtations inposed by
17. t hdhdepetbed of claimilquivlieren efmpiimgathe egtirsate of said at least one of the
set cl.ass on the _investor

i dent i tiv S
enhiglsERient yubrepBri Lz RsER GUEBHER CoRBLPR T POFGK based on
mve@tZ)r cORGrdiRkh hﬁﬁgogd lﬁ} t‘ﬁb Hedree o‘ﬁ@lﬁ?ﬁid%%‘?@%’ﬁt' 184t bRE identified
estimate of said at” | east one of th enhancenent an of
altemative tssetclefsf mcths ln‘mﬁstdrrésrohjmmles ﬁﬁq)omﬁmxutnvagntdmeretum and risk.
esti mat e ased I nvest or const ralﬁr)}rts [ nioosed by

18. dedt %bé“‘HF o1 ma&sﬁm& AN IN¥EstRrHRobiECtves s eturn and

risk %vﬁ}%rg?sis?%ﬁeg@ I?Sﬁ% s 13?}3)% eQﬁ' ec{tél}frﬁ'ug}nﬁ% §r'ic9f1&kcs tﬂ%;a% Z'k\éﬁ/sto be

gen@ydey ihoestmeachurtfgliedcdmikang af leastahjpeatof wRembave asset classes
portfolio investnent return and risk with an

00m§§1§1é1§srrent of a range of expected returns and risks

portBt fogseleElits efaiis FERERE Ay R AT Pliormpt st

clas@gset cl asses conprising: neans for selecting
avai | abl e historical data for a plurality of
al mqanammmsménng thedustercal dataisastd at leass mp pattiondristhiecal data

torical ta base art_.on historical
for fhciliSHal et Ps FERGH 8B SRonyE aBe et aief g one
I egRQaE Tdieco?ilekﬁﬁé‘ﬁlte'Hi?coﬁ§£%ta°ﬂo?§1%eﬂten%ﬁf@%s§e@ classes for an
correcting the historical data for the alternative

impagof suotieawslep ahdselaction bipsest of survi vorship and
sel ecti Qn bi ases; ans for conputing a forecast of an

ex PE@NE LOTCOMAYENgG 3foFscaxt of gp eéﬂ%‘ﬁe%\‘ Randgiskdpheached the
alte33 68 a&LAAAREs PARAG: Mast iR 3kt IO BhImBARER End!BSIBAL I ildtorical

correc S orica er na

datados e allenRti®s aseodlas®@ansnd or i dentifying at Ieast one
of the alternative asset classes having an expected
r efifags &fddentsfwrxgrﬁéﬂea@b@rreesfﬁbﬁ aberaathes ahset dagsys hayingan

expéc@\éielséh?r& aﬁﬂ%&c? C%S‘%SPO%BS sy gnftfa)lhy % {hrévlg\sfésrtrc?rnst olgj(eect:tyvrers] for

portfolio investment return and risk.
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