WO 01/72106 PCT/ US01/ 09530 DETERM NI NG | NTRA- DAY NET ASSET VALUE PROXY OF
AN ACTI VELY MANAGED EXCHANGE TRADED FUND BACKGROUND This invention

rel ates twodetaperi ni ng an intra-day net asset val ue proxypé€Dusaomssel y
managed exchanged traded funds or basket products structured as a

regul ated i nvestnent conpany or the |like. Exchange traded funds or basket
products, such as S&P 500 Depository Receipts (SPDRs), are vehicles for
hol ding a basket of securities that can be traded on an exchange or
securities market. More specifically, these instrunents wusually represent
an undi vided ownership interest +n a portfolio of stocks or other

securities heedeRyIdIREUShTRADEAY PRETF FAYd0r Qfa1RiEO RS xivS 0@f N | ntended to

track the performangerrwdrandnided kEikkaakbe S&EpSH0rbmsex, and therefore
seeks to invest substantially all of its assets in the stocks conprising

the S&P 500 index, in proportion to the relative weights of stocks in that
i ndex. SPDR shares are securiti eBACKGRUB by the SPDR Trust and may be

traded on a stock, £XChANGR i N del aQ¥Er thNge COHML £Ing r@mSﬁm% The
intra-day pricing of such securities is determ ned by Eﬁﬂ and demand.

Typi calFy, 2FR8Se VIPBR PUAYY §%%r%ﬁ$%ﬁf}yb§m€F§§Fe8X6PaP888e daf the end of

each byshaessr daykat pro@lcOSSElrudURPlEsC rBg80atall edvestraht On
uni ts" In the case of the SPDRs the creation unit has 50,000 SPDR fund

shar es COBPPRYcPEatPBnltkfts are created or redeemed at the end of day at
net asset val ue ghdrugle arddeKifR@dsr 8Asb8Eket products, such as

S&P 500 Depository Receipts (SPDRs), are vehicles for holding
"a basket of securities that can be traded on an exchange or
securities market. More specifically, these instruments
usually represent an undivided ownership interest in a
portfolio of stocks or other securities held by a Trust. The
portfolio of stocks is often intended to track the performance
of an index like the S&P 500 Index, and therefore seeks to
invest substantially all of its assets in the stocks
comprising the S&P 500 index, in proportion to the relative
weights of stocks in that index. SPDR shares are securities
issued by the SPDR Trust and may be traded on a stock exchange
or in over the counter transactions.

The intra-day pricing of such securities 1is
determined by supply and demand. Typically, these SPDR fund
shares may be created or redeemed at the end of each business
day at a net asset value price in so called "creation units"”.
In the case of the SPDRs the creation unit has 50,000 SPDR
fund shares. SPDR creation units are created or redeemed at
the end of day at net asset value through an in-kind transfer
of securities corresponding to the S&P 500 index. While the
official net asset value (NAV) of the SPDR Trust is only

published at the close of every business day, the value of the
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of securities corresponding to the S& 500 index. Wiile the official net
asset value (NAV) of the SPDR Trust is only published at the close of
every busweesniday, the value of the WO 01/72106 PCT/ USO1rO®ES@/09s30der | yi ng
S&P 500 index is published continuously throughout each trading day. The
per SPDR val ue of the index can be derived and distributed electronically
to brokers, dealers, and investors throughout the world. An intra-day

val ue di ssem nated by the exchange is a real-tine calculation designed to
give an investor a per SPDR share price, which is very close to what the
intra-day net asset value would be, were it calculated. At the end of

tradi nghindde yid &day capphexkmatepgal canad | hanthdie y ehfrotig@buAV shoul d
be very close. Intra-day val ues of exchange traded trusts such as SPDRs or

nut ual Fafids Qi Bsahe S8LeBBISERPRIV %bmsoweoemd@\%am&t €§ fromthe

publi clge avaid able GreatibanchBaskett 06n fcPETy Sha & KRaS S defaneughout the day
as if the creation basket were the portfollo of the fund. The cal cul ation

is rel @MYy eshtIS JREOPIPREFAERE| el he creation basket conposition

changes little fpramdeyat@a@aya Ui ess de@ nafdexpghangesxchbhye thes fund may
contain proportionately a few npre shares, of one stock and a few | ess of

anot herresatlocﬁémter'uét?]\i%l&la&lﬁé dgFreRed B BV AR iPIATP T Re PeredEPBn basket

by the gnywerpGfce,Ci@althonsbasket s16batc€onsdt tude ithe Furg eketby using the
index itself in the conputation, the calculation will be very close to net
asset VAR iVF % H’&“léagﬁ BEfRMRY calculated. At the end of

trading, the intra-day approximate calculation and the
official NAV should be very close.

Intra-day values of exchange traded trusts such as
SPDRs or mutual funds such as the Select Sector SPDRs may be
evaluated from the publicly available creation basket on a per
share basis throughout the day as if the creation basket were
the portfolio of the fund. The calculation is relatively
straight forward, since the creation basket composition
changes little from day to day unless the index changes.
While the fund may contain proportionately a few more shares
of one stock and a few less of another stock than would be
arrived at by multiplying the creation basket by the number of
creation baskets that constitute the fund or by using the
index itself in the computation, the calculation will be very

close to net asset value in either case.

SUMMARY
According to an aspect of the present invention, a
method of determining an intra-day net asset value proxy for
an exchénge traded fund includes receiving in an encrypted

format adjusted portfolio information and decrypting the file
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According to an aspect of the present invention, a nethod of determning
an intra-day net asset value proxy for an exchange traded fund i ncl udes
recei vi ngvonvaxioencrypted format adjusted portfolio inforaris@mssed
decrypting the file -2 WD 01/ 72106 PCT/US01/ 09530 having the adjusted
portfolio information to provide security positions. The nethod al so
includes calculating the intra-day net asset value proxy for the fund by
applying prices received froma quote feed to these decrypted security
positions in the fund portfolio. According to a still further aspect of
the present invention, a conputer program product for determ ning an

Intra- ﬂgmgt Fﬁéss& valug P50y, 0 lafrko%%mgeters@solagngecupfwdes
CcCtl on ca

instru sing a conputer to receive in an encrypted fornat
adjustedsp@ﬂbhgl|oThﬁfmehnwdomlS@e@ﬂ@pﬂkﬁh@alﬁwﬂéthavlﬁ@eth@té@rﬁéYed

portf ol ke Lafaemghigo 1Ry Ok A St by %%mﬁespéﬂéeQakseé%@dthe
the fun

i ntra-day Ret asset value *for applying prices received froma
quot e ffeen BoqupleséeddctyptierlssctartuntosbsiecugasYi ROFREIPLAIIPoFRF Ol i O.
Accord%ggdtgoqt§ghkg further aspect of the present invention, a system
includes a trusted conputer system The trusted systen1|nclud|ng a

physi cal har dwar&ceamt igpertat ieng tidysfaptborf 2 gReat i oh e vhittedonai n

conf' gga@gmaoﬁnd teurﬁgutgﬁlaﬁémlma{& %traata,ntg@agnmgdsgerm ne access
ormation in the trusted system The systemalso includes a conputer

readabhetweddaYSﬂéﬁlﬁgsatcbﬁbwﬁe@r?ﬁXmﬁQﬁn%@rGéG@?nﬂértraéﬁérﬁﬂﬁﬁng t he
intra- q%%lﬂ%%sa§§§ErM§Ly§n§r9§y ééﬁsfﬂb a computer to receive in an

encrypted format adjusted portfolio information, decrypt the
file having the adjusted portfolio information to provide
security positions and calculate the intra-day net asset value
for the fund by applying prices received from a quote feed to
these decrypted security positions in the fund portfolio.
According to a still further aspect of the present

- invention, a system includes a trusted computer system. The
trusted system including a physical hardware and operating
system configuration in which domain configuration and trust
relationships are established to determine access to
information in the trusted system. The system also includes a
computer readable media storing a computer program product for
determining the intra-day net asset value proxy for an
exchange traded fund. The program includes instructions for
causing the trusted system to decrypt a file having adjusted
portfolio information to provide security positions and
calculate the intra-day net asset value for the fund by
applying prices received from a quote feed to these decrypted

security positions in the fund portfolio.



exchange traded fund. The programincludes instructions for causing the
trusted systemto decrypt a file having adjusted portfolio information to
provi de se@uor/7iiye positions and calculate the intra-day neCT/@ss@mssal ue for
the fund by applying prices received froma quote feed to these decrypted
security positions in the fund portfolio. -3 WO 01/72106 PCT/ USOL/ 09530
One or nore of the foll owi ng advant ages may be provided by one or nore
aspects of the invention. Intra-day per share val ue cal cul ati ons based on
i ndexes or on creation unit baskets are appropriate for index based nutual
funds or other instrunments with readily available portfolios that are
essentially not omnhagechorHowevehe 0bheowihy pedvaftapechanageber aded funds or

trusts can.ge p{)oduced. e '&ype %f e?cktlgnge traded nmutual fund can be an
enhancBHY hd8R PYuRB®t Rat™9'S FEQCGNEd °fo FadRVEr "0t per form an index. Wth

this type of funrththerdymeyrbehade eqal val e€nt c ey eaidren basield olpasket nor any

ot her infornationogeadél .qyakh%b%%s&% pro¥gdg thrIgQgt'gpqi(ﬁgyivalent

of the'PATFESdRY RBt “hSL&tNalUE. PPR*84di firon PPR87PE Tan be actiVel y

managedafaadsudnalr Gshds avhertheirheme tirvsmeatpubltshedad ntexaevierelrlenot el y

related to tEe pgétgolio of th andhogRlEF DE CRIg;LCN OF THE DRAW NGS
tB8k -dfagta

FIG 1PPECRC n OF° & déipdt 8P Cs TSP o PRTTOIT ah T Htra day net

asset vepde proxychbahgell atddl fuRkdG o2 itsuatk| cancharprsdovddlg Ompr ocess to
deter”@?ﬁeagfigﬁéﬁéggl QELH&P%%&U%%l %n r%é 82 QQ ggﬁégggg index

fund that is designed to track or outperform an index. With

this type of fund thére may be no equivalent creation unit

basket nor any other information readily available to provide

the functional equivalent of the intra-day net asset value.

In addition, there can be actively managed funds or trusts

where there is no published index even remotely related to the

portfolio of the fund.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram of a computer system to
perform an intra day net asset value proxy calculation.

FIG. 2 is'a flow chart showing a prbcess'to
determine an intra-day net asset value proxy of an actively
managed fund.

FIG. 3 is a flow chart showing a portfolio
adjustment process.

FIG. 4 is a flow chart showing an embodiment of an

intra-day valuation process for an actively managed fund.

DETAILED DESCRIPTION
Referring now to FIG. 1, back room operations of an

exchange 10, an electronic market and so forth are shown. The
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managed fund. FIG 3 is a flow chart showing a portfolio adjustnent
process. FIG 4 is a flow chart show ng an enbodi nent of an intra-day
val uati ow@ootases for an actively managed fund. DETAI LEDPOESSHIEII00ON
Referring nowto FIG 1, back room operations of an exchange 10, an
el ectronic market and so forth are shown. The -4 WD 01/72106
PCT/ US01/ 09530 operations 10 include a conputer system 11, which includes
a CPU 12, main nenory 14 and persistent storage device 16 all coupled via
a conputer bus 18. The conputer system 11 may be a server as shown, which
is coupled in a network of conputers in a conventional manner such as in a
cl i ent operéenonar nangerente Iheocdet Bt Ss it drhel 1l iveritchsenvendasrangenent
are nqt_ i ort%nt to %nderl tang theilfresent ionventi on.. Thﬁ6 cggputer
system Y ¢an ZPd8 MFECGde 1out Plt Pt T (it 1wtV 1§Gch®a8 A di spl ay
and a plouptied, vaas weldompstefpdtis us®r THY erdraoea dewyeeem( naet mahowa) such as
a keyboard and g myse.  Thecgompuler, systemtl glsq d nel udes, g nel work
interfac&®2d°" that coupl es fhe CO%%[R er” 1T to '8 Hetwork 247PThe conput er
back rdemaopenatkinanob@lahsonteceuoiesas Quat e fised fsreamea quote server 26
and portfaolio informtion froma co uter. 28 associ-ated with an actively
rrangemfﬁt. e detal % on e client server arrangement are

manage&1 fund. € ‘conput er ‘system 10 T eceives Tnformation” concerning
real -tinoe prpoesaoft secunderesafid onhé herapmotte irsemidon26 afitdei nf or mati on
Concer@o%%u%%gpgig%%%nqucggrgigélf§clude output devices (not shown)

such as a display and a printer, as well as input user

interface devices (not shown) such as a keyboard and a mouse.

The computer system 11 also includes a network interface 20,

that couples the computer 11 to a network 24. The computer

back room operation 10 also receives a gquote feed from a quote

server 26 and portfolio information from a computer 28

associated with an actively managed fund.

The computer system 10 receives information

concerning real-time prices of securities from the gquote

server 26 and information concerning composition of portfolios

from the fund computer 28. The computer system 11 also

includes intra-day NAV proxy algorithm software 40 that

calculates in real time an intra-day net asset value proxy for

an exchange traded fund, in particular for actively managed

funds or enhanced index funds. Examples of other products

that can use an intra-day NAV calculation can include the

value of a spot commodity pool or futures pdol; a basket of

fixed income instruments chosen for their yields, average

maturities, specific durations, the currency in which they are

denominated, or for other reasons or characterizations.



fromthe fund conmputer 28. The conputer system 11 also includes intra-day
NAV proxy al gorithm software 40 that calculates in real tinme an intra-day
net assetwoal/tmoproxy for an exchange traded fund, in pap¢T/wsbizvs300r
actively managed funds or enhanced index funds. Exanples of other products
that can use an intra-day NAV cal cul ation can include the value of a spot
comodity pool or futures pool; a basket of fixed incone instrunents
chosen for their yields, average nmaturities, specific durations, the
currency in which they are denom nated, or for other reasons or
characterizations. -5 W 01/ 72106 PCT/US01/ 09530 Referring nowto FIG 2,
a process 40 to mlefermme miw it Facday, netpﬁsseisve@LMbpﬁangrﬁﬂmeshown. The
process 4Q can be used to caICﬁIate an |ntr Nﬁh roxg for
activePy Aahaged3goPEfofFaSbrY %ﬁﬁﬁﬁ%bdslﬁ rlfun GvBF °the® %ourse of a
tradi ngagaye Thedcabcubatumﬂt@aﬂianﬂﬁ%&D@ﬂm@VI@roRQanklﬁE The process 40
w |l be described in conjun t w th an actively nmanaged nmutu fund
Once tﬁét&W8§Vnﬂan68F9f8# ?éVi§EH€?@PnFﬁ€ S \a ?Paﬁsag?fo% nor e
. accur abelrye bhlieanextdday' sappeHNﬂg<pﬂkmn@ku@nonawhbehpbheorm@aranday NAV
proxy and _the offi cl osi ng be calcg ated, has peen determ ned

VvV wll
Y aaRau fup - neihpansonss Il Ml s REssanednatt CraRFoeT o the

portfolii@hi an enBetiyptedmandgéd anstadl ethnicdn theelmméacdaylpg|ce cal cul ati on
(42). The net .asset val ue process 4 recgrJf es 42.in an egggxpted f or mat

from t RETHGPLESI i+ ﬁﬁﬁé&%ﬂeﬁ?ro?% %at gifansactions,

.accurately, the next day’s opening portfolio on which the
intra-day NAV proxy and the official closing NAV will be
calculated, has been determined and checked for accuracy by
the portfolio management organization, the portfolio is
encrypted and transmitted to the intra-day price calculation
(42) .

The net asset value process 40_receives 42 in an
encrypted format from the portfolio management organization.
This portfolio information has been adjusted to reflect any
transactions made on the prior trading day (T-1). Official
net asset value calculations that are disseminated to the
general media after the close of trading on a current trading
day (T) are based on the position of the fund at the close of
the prior.trading day (T-1). The net asset value 1is
calculated on curreht.day (T) as if no trades occurred during
the trading day. In general, this convention makes little
difference in the overall net asset value calculation of the
fund because it is unusual to have a combination of massive
turnover on a single day and a significant difference in price
at which shares are sold on a current day and the closing

price at which the fund is priced. The portfolio is also
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This portfolio informati on has been adjusted to reflect any transactions
made on the prior trading day (T-1). Oficial net asset value cal cul ations
that arewlbsr@arhhated to the general nedia after the cl oBeT/obomami ng on a
current trading day (T) are based on the position of the fund at the cl ose
of the prior trading day (T-1). The net asset value is calculated on
current day (T) as if no trades occurred during the trading day. In
general, this convention nakes little difference in the overall net asset
val ue cal culation of the fund because it is unusual to have a comnbi nation
of massive turnover on a single day and a significant difference in price

at whig ﬁ@%@st@r@a}%@lﬂn@& SorFH d &N iGRY o’Rdrt B8 b oS Bgchpsé ce at whi ch
the fun priced. The portfolio is also -6 WO 01/72106 PCT/ US01/ 09530

adj ustéelvtléeflékér?ﬁ%bs cOPR | RN TN BtHEP UL ALLEr SOsLRR 8T yiNd credits

and expenses gt Lehbut abb&aiethe G ertcuday c163)ngl Brokibesa eabodi nent s,
t he actual cI05|ng trade date positions of the fund on the current day can
I

be use®osAatiRas eh ERf at #iofh. OTHE HAFUTFSEICo IPHf 6RFaPFonSEE HRcHYPted 44 and
the ipLerpaLL9AniS used as the tenplate for intra-day calculations. As a

check, a closingrprlce tape identical to  the tape used in pricing the
basket as of th RASES IR IS TEF 48R, 12 st PRYR'EF t9 19 tE¥fpl ate to

determiﬂ%oirfnat;hsnn@& uSSSels va{élet&ré}hwleatf@d agaiastiayhe tenpl ate is
identical to the previous day's closin glus or m nus

adj ust FEACELaFRE ecr yPt &l PHTTH0ld 5108 nHepF CEnE??ﬁtéﬂe“tlcal to

the tape used in pricing the basket as of the previous night’s
close, can be fed to the template to determine if the net
Aasset value calculated against the template is identical to
the previous day’s closing NAV plus or minus known
adjustments. The decrypted portfolio can be re-encrypted
using the same or a different encryption process and returned
to the portfolio management organization where it will again
be decrypted and compared with the file originally sent. This
process is used to make sure that the file was not corrupted
in the original encryption and transmission process. Other
checks are possible including error correction, unauthorized
use detection, checksums, etc.

The portfolio information file 1s encrypted using a
public encryption key of a public—private key encryption
algorithm with the corresponding private key being only known
by the net asset value proxy calculation process 40. The
received portfolio data is decrypted in the net asset value
proxy calculation process 40 using the corresponding private
key. A portion 41 of the process 40 is executed within a so
called “trusted system”. Trusted systems refer to a physical

hardware and operating system configuration in which domain

-7-



using the sane or a different encryption process and returned to the
portfolio nmanagenent organi zation where it will again be decrypted and
conparedwhbh7aihe file originally sent. This process i s BEERUStIIsmKe Sure
that the file was not corrupted in the original encryption and

transm ssion process. ther checks are possible including error
correction, unauthorized wuse detection, checksuns, etc. The portfolio
information file is encrypted using a public encryption key of a
public-private key encryption algorithmwth the corresponding private key
bei ng only known by the net asset val ue proxy cal cul ati on process 40. The

recei ved poptfakigndaha »E?ug{?cﬁé(ﬂ@ﬁori%i%e,a'}%t 88584 1 ¥AkHe o P OXY

cal cul ation”process 40 using the corresponding private key. A portion 41
of thedgtecesneq@cicssexeeuteiownathion @rsdhecglompdtetr ddted systent'. Trusted

systems refer to,a plyslealonfardvary angd.opsLallig, systemeontiguration in
whi ch domain -7 WO 01/ 72106 PCT/USO01/ 09530 configuration and trust

rel at i 68SROpS z8r eneshabl Fshetied oSY detfer MnEX&ELESs VE8IRNEbEREEI 6B on t he

comput @k, ;11 At LU3ked cOgRL ef oL aua- 11 16aRABLhEY 1ER £E8EPINI ZE
anot her trusted system t0 execute usage rights (in this case access
ri ght s aher teh&epaees 6hPolt A of rakhdn Y IG@PnoAnd et 6oPéRBeP Tt RBNFi LR so t hat

it canpt he+eaPir8dn0bu88Dke i Hr ORCTIRIRD f Qlom out siide19f skhgrprocess 40. A
hi ghly secure channel can be established between thé conputer 11 and the

fund cerpared 280t Beefabllel aSheArRectqaTn Wife@™PHE WS 1t POSt BA® syst ens
eXChanQ%nan@mBﬁgéraZQOHHU@hggiéQQ Chal®loi o SherkN€he two trusted

systems exchange data over a communication channel, e.g., the
Internet or a proprietary network feed, providing assurances
to the fund computer 28 that it is in fact communicating with
the exchange back room operation computer 11. Communications
over a secure channel can be accomplished with encryption and
what are known as challenge-response protocols. Other
techniques are possible.

The computer system 11 would have a trusted
relationship where a rights or privileges policy is
established such that the decrypted portfolio file cannot
leave the intra-day net asset value proxy process 40 in a
decrypted form. That is, only the intra-day net asset value
proxy procéss 40 itself is given privileges to access the data
in the file and no copies can be made of the file. The file
may reside in the system throughout trading until replaced
with a new file for calculation of intra-day net asset value
on the next trading day (T+1l). At that time the file can be
re-encrypted and returned to the actively managed fund or

destroyed.



Internet or a proprietary network feed, providing assurances to the fund
conputer 28 that it is in fact communicating with the exchange back room
oper at i owa@onmiber 11. Conmuni cations over a secure chanpel/usarmobm
acconplished with encryption and what are known as chal | enge-response
protocols. Oher techniques are possible. The conputer system 11 woul d
have a trusted relationship where a rights or privileges policy is
established such that the decrypted portfolio file cannot |eave the
intra-day net asset value proxy process 40 in a decrypted form That is,
only the intra-day net asset value proxy process 40 itself is given
privileges to acecassptbecdat 80 mdrdhss fdd guandsne@reaphegueed bgedmde of the
file. The file may reside in_the systemthroughout trading until replaced
with a fRew¥39ks fof Wl éﬁlrétff’c}ﬁ°th¥ﬂ?ﬁ3%‘2‘&Fay“}Fetc"é’srseé’tt VdIRté "9of2¥he next
tradi ngiday (Thd Jporolestshaty thmeut Becki he £atebaret ernar yRtied ardxket urned
to the activel y managed fﬂnd or dfstro ed. -8 WO 01/72106 PCT/US01/ 09530
The pr deds < N0 TR s B8 HAB0eE=F F ohi B° (IR T P TT & oGRS A% he
polrtflolqlgaﬁ&rgmgmltzest he @urslieblnt;radi fige dﬁ%/nd (pE)hnthQOTpLomssl 40

cal cul ates 48 a new net asset va Ir ox or t un y .appl yi ng

ol - t IO RR AP FaSe VT BRFENED AUBTE REIVer8'e d Podihl GHES n ¢ he
fund payd foldericHie opf @eessnd@lchas di ssermumicntbG e rety .asset val ue for
the fund on a pgriodic or continu%% basi s thr%ughout t he dax. Referring
now to FIG 3, a“pPoFtfolf o) ustiment °- @ portifolic adjustment

process 60 used to assemble a fund portfolio to send to the
intra-day net asset value calculation process 40 is shown.
Portfolio adjustment process 60 adjusts 61 portfolio positions
to take intc consideration any trading that occurred on the
previous trading day (T-1). These positions in the portfolio

are further adjusted 62 for dividend credits attributable to

day (T), as well as adjusting 64 for any expenses attributable
to day (T). Cash positions (not shown) are also taken into
consideration. The adjusted portfolio is assembled into a

portfolio file and includes additional information such as the
total number of shares outstanding for the fund or basket,
e.g., to quote vendors, and so forth. The portfolio file 1is
encrypted 66 using the public key of the public-private key
algo:ithm used in the process 40. The portfolio is
transmitted 68 to the back room operations 10 of the exchange
or market where it is received 42 (FIG. 2) and used as
described in conjunction with FIG. 2.

Referring now to FIG. 4, an embodiment of the intra-
day valuation proxy process 40 for an actively managed fund is
shown. The process 40 decrypts 44a the portfolio file, as

received from the fund manager, and populates 44b a table 44c
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process 60 used to assenble a fund portfolio to send to the intra-day net
asset value cal cul ation process 40 is shown. Portfolio adjustnent process
60 adj ustwo6li71e6tfolio positions to take into consi derapcousamgsior adi ng
that occurred on the previous trading day (T-1). These positions in the
portfolio are further adjusted 62 for dividend credits attributable to

day (T), as well as adjusting 64 for any expenses attributable to day (T).
Cash positions (not shown) are also taken into consideration. The adjusted
portfolio is assenbled into a portfolio file and includes additional
informati on such as the total nunber of shares outstanding for the fund or
basket yit8. §undt BodUeiEnyENIMX S, t HNE SQ cf @BhhinEhedpOr Eb 0l éQarfq{;i@ i's
encrypted 66 using the public key of the public-private ke orithm used
in theSrYcésy APTPThe: pdrdteliv 9% Sﬁﬁﬁﬁﬁsﬁ?ﬂ?eané8aPolPﬂécﬁébR“r%%n1

oper at i;geshi@ ehet PEsEXCHANGE tid JrRIARL 1whar eshbrks %QQQtY@Q 42 {FIG 2)
and used as described in con unctlon wth FIG 2. Referring nowto FIG 4,
an enbodPRENt PFIEHB"I ARt a2 %4 uation proxy process 40 for an actively
managed fund is tieh@wbcekRe qpr Q@Q%S.né@lﬂ?%é@éﬁvé@aélﬁ heupaad fadio file, as
received fromthe fund manager, and popul ates 44b a table 44c -9 WO

01/ 721662PETFUSER/ BBEID° W T'h Fifd 16 RGNS CFRe f€5HFe®R%c can i ncl ude,

for exagpkemin8EeCUbi {iye SHEDO Seukpteaitiiyt ye@felsbar escheldyanddapriagi cation

of whet her the osition in the shares is a "short"” position or a "long"
posi t i GATARAPEBIF of P h? ﬁ?@P%&B&égé‘ﬁﬁﬂébﬁﬁlnﬁﬁpl§hPécéFv@ssﬂguﬁhE¥es or
in the actively managed fund. If the security and price does

not correspond to a security in the table, the process waits
47 to examine the next new security and price. Otherwise, the
process 40 will calculate 48a a new value of the position (and
its bid and offer if the price is a quote rather than a
transaction price of the security) as of the trading day by,
for example, retrieving the number of shares in the position
and multiplying the number of shares by the current quote for
the security. This new value will replace 48b, a prior value
for the position in that security. The process 43 will
'célculate 48c, a new net asset value proxy and/or new bid or
offer of underlying instruments, by taking the sum of the
values of all current positions in the fund and dividing that
by the total number of shares outstanding in the fund.

Another technique that can be used to calculate the
net asset value proxy would have the portfolio table 44c
include another field that has the value of the position on
day (T-1). The table could also have a total of all
positions. The net asset value proxy calculation would take
the total valuation of the fund, subtract the old value of the

position for a security and add the new value of the position
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transaction prices fromthe trade and quote feeds and determ nes 46
whet her a currently received security and price corresponds to a security
in tabl ewdovanods thus is a security in the actively nanapetusSumgs3ol f t he
security and price does not correspond to a security in the table, the
process waits 47 to exam ne the next new security and price. O herw se,
the process 40 wll calculate 48a a new value of the position (and its
bid and offer if the price is a quote rather than a transaction price of
the security) as of the trading day by, for exanple, retrieving the nunber
of shares in the position and multiplying the nunber of shares by the
currentrquatte fs¥lcurdihe saedrthy. tdta 5. nevhy aldie swinl woiepl aeed48hdea pri or
value for the positiaon in that securi té/. Thﬁi%rocess 43 wil | cil cul ate
48c, aNewfetUIVSSt WalPEShRBRY™ Anti vt hew s 8ffefS6f tuliderfyi ng
i nstrumanRlxs, e duakitngnt he gussehihdeed vad ugsrafghaltheceikc@ahgposbti ons in
the fund and divjding that by the total nunber of shares outstanding in
the fufhCtA&ndt %°echni que that can be used to calculate the net asset
val ue. proxy woukdthaveid hentporidal inett ablsetd4alubncdnderanpt her fiel d that
has the val ue of the EOSikti on_on da% (T'f%l.'él The table c%ul d al so have a

§ St VatuE p

total &F°&aSS §dsi @i ShECHTRECAREIGS Foxy E&F¢ulFaf'Fon woul d t ake
t he totialt nealdsat inen efsskhevhund, psobi¢actot hectalvek lyamaaagkdt haed position
for a security and add the pew yal e o{) th{: position -10 V\001/721g6
PCT/ USGT S SBEFTL Y TAT b TPEF IO MoMe Hew SGnPaSHra be
di vi ded hahy tthhe pauiieonef cout 5& anahdga shat@s . knkwe rews et odssak val ue
fund so that others, e.g., traders and competitors will not
know what securities the fund is buying and selling. This 1is
important to maintain a fiduciary duty to keep positions
confidential where confidentiality is in the interest of the
shareholders of the fund. Thus, this techniqué assures
confidentiality while enabling the system 10 and, the backroom
computer 11, to give investors up-to-date, i.e., real time
information on valuations to facilitate trading in the mutual
fund or trust instrument. Maintaining the confidentiality of
this knowledge is important because public dissemination of
the information may enable individuals and organizations in
effect to trade against the fund. This cqnfidentiality is
assured by éncrypting the file and only providing the software
with the decryption key to decrypt the portfolio position
information in the file.
The portfolio information is only available to the
net asset value proxy calculation internal to the computer.
The information is either re-encrypted or destrcoyed so that
unauthorized access 1is preyented. This provides a process

for determining an intra-day NAV proxy for actively managed or
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proxy calculation is dissem nated 50 through the exchange to quote
vendors. Wth this intra-day net asset valuation proxy process 40, a stock
exchange wani/zabe€ul ate in real time, intra-day net assetP@BUSE/(E5IXI es for
actively managed and enhanced exchange traded funds. Portfolio managers
are assured that the positions of the fund are not known outside of the
fund so that others, e.g., traders and conpetitors will not know what
securities the fund is buying and selling. This is inportant to maintain a
fiduciary duty to keep positions confidential where confidentiality is in
the interest of the shareholders of the fund. Thus, this technique assures
confi depthiadldeldy iMdiexe ranabl t Rg: t o syst €muld artdrmahechaekreogheconput er

11, to give investors up-to-date, i.e., real tinme information on

val uat if6RE GrRIET iFAPE L FAdFAgtih tHer AN BFQ*Sr SR GELAEASEr unent .
Mai nt aisRifR@ t.he confidentiality of this knowl edge is inportant because
public dissem natio f_.the infqrmatjon ma%éenabl e i ndi vi dual s and

n f
or gani zati ons in” é??gc?”‘f% PH&HS 324G RSE ERESFURAT TS onfi dentiality is
assur ediibyeencratpid ng the fibkkeeanth pndyoprdyishwgastthadsehtwgee twith the
decryption key to decrypt the, portfolio position infornation in the file.
The portfol® 'erﬁ'orﬁgltei gﬁaﬁstb'ﬁef ycaa*/%‘f%adtgﬁi 1 8 hEE 188sBE °%Xl ue proxy
cal cul atanomellft erstalbltieht Beghonpal it io hearigdor (ratg.on lbgeei theeads
re-encrypted or .destro egéso that unauthorized access.is Qrevent ed. This

y

provi 8§ THSFPobass 2o SEat EP R i TRY artdht - I NRV LS8Ry *Ror acti vel y

managecha@iketkl for the basket of securities used to establish the
funds. To the extent that trading in the basket would
facilitate the formation of more units of the basket, i.e.,
creation of additional units of an exchange traded fund or
additional units of a commodity basket, etc., the cost of
maintaining and operating the basket or portfolio would be
spread over a larger pool of assets. Consequently, the costs
per-dollar of assets in the portfolio or basket might be
reduced. '

The backroom computer 11 on which the NAV
calculation is performed should have appropriate testing
procedures for evidence of tampering with software, hardware
or data files or access by unauthorized persons to provide a
high degree of both.physical and data security during the
period the decrypted portfolio file is in use in the
calculation of intra-day Net Asset Value Proxies. The use of
dual processors or systems, for redundancy i.e., fault
tolerance, would also be appropriate. In addition to
improving reliability, a fault tolerant system can facilitate
management of the system if there is a problem in the

calculation module. The ordinary steps that the management of
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WO 01/72106 PCT/ US01/ 09530 enhanced index funds that protects the
information that the fund manager transmits to the intra-day NAV proxy

cal cul at ivomo1/sane/er. A real tinme calcul ated net asset val PET/PROXYS30

di ssem nated to the market nay provi de several advantages to the market.
The real time cal cul ated net asset value proxy can help establish tight

val uation ranges (e.g., |lower spreads between bid and ask) which may | ead
to tight pricing in nmarkets for the basket of securities used to establish
the funds. To the extent that trading in the basket would facilitate the
formation of nore units of the basket, i.e., creation of additional units

of an ngpéegs &g@@sﬁgw&%ouf@? onal s af haﬁsasmpda;y basket,

etc. mai nt al ni ng an operatln the b et or portfolio woul d
be spseéuwever paobaegenapoot vindsat mor€ndddaenttybyt hkecost s

er - dol . ass L0t [ r e ed. The
Backrooh?% ﬁ%ﬁ?grg%ﬁrggtg ?cé?%%éé%wgédoggbgﬁﬁa%fgthg ggﬁf%gggg shoul d have
appr opihapethespPragespprocedir extfen woridgendetdf thanperfngr e #ddsof t war e,

har dwagg ¢ QL rdahayf bLese 05 access; P unauwt harkzed par sensnto PEAyide a
hi gh degree of bo¥ h physical and data security during the period the

decryptedtpdletébio file is in use in the calculation of intra-day Net

Asset Val ue Pr Om?o%heTﬁeaég}%ectofof dual cRIECESEPsS Db SYsSt eNB.cor- redundancy
i.e., fault tolerance, would also be appropriate. In addition to

i mpr ovengvieki abi Fh@ycoawam@f 3l ercdritvedys fémegan £aefl biatend

offer values and a spread in terms of the fund intra-day NAV
proxy. While the calculation generally is comparable in
every material respect‘to the traditional 4:00 P.M. net asset
value calculation, it may not be called a NAV calculation when
distributed to the market because of the issue of liability
for any data or calculation errors and because investors
cannot necessarily buy or sell shares from the fund at that
price. In addition, 4:00 P.M. closing prices are subject to
verifications that may not be practical in an intra-day

calculation.

Other EFmbodiments
It is to be understood that while the invention has been
described in conjunction with the detailed description
thereof, the foregoing description is intended to 1llustrate
and not limit the scope of the invention, which is defined by
the scope of the appended claims. Other modifications include
sending files to a trusted third party, e.g., an accounting
firm, for secured processing with or without encryption,

sending unencrypted file(s) to an exchange controlled facility
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managenent of the systemif there is a problemin the calculation nodule.
The ordinary steps that the managenent of -12 WO 01/ 72106 PCT/US01/ 09530 a
system i w0 al/fAavé on could take to repair a hardware or sPETAWEOIGIRIOLI em
may be rendered nore difficult by the encryption-decryption process and by
the protections built into the processor. In other words, both the
hardware and software nmay be | ess accessible than they would be in a
normal installation. Another aspect of the calculation is that it can
provide in the context of an actively nmanaged fund bid and offer .val ues
and a spread in terms of the fund intra-day NAV proxy. Wile the

cal cul n.ge i elgaekXgi=To] er, espeL. the
tradlt?éhgl g ggﬁﬁkg n%?gassefﬁp %Fﬁgyg§¥ %ag?%ﬁﬁé?%h%a né% € called a
NAV cahetl atEeh wakwe RSty ibaed s endvédedr Rerepetause @ﬁetfwndssue of

| i abil d ul V, ors cannot
necessg%¥ﬁy %E§QQ¥SEZ%?V§$5§%%§fF%ﬁ%?ﬁgﬁfﬁ%égé?gg 2?g8%$?%%Q gﬁgaddltlon
4:00 Pshbpel o§i hgepfoEbavbre Giimsct to verifications that may not be
practical in an intra-day calculation. Oher Enbodinents It is to be
understood that while the invention has been described in conjunction with
the detailed description thereof, the foregoing description is intended to
illustrate and not limt the scope of the invention, which is defined by

t he scope of the appended clainms. Qther nodifications include
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sending files to a trusted third party, e.g., an accounting firm for
secured processing with or without encryption, sending unencrypted file(s)
to an exohangzieontrolled facility -13 WO 01/ 72106 PCT/ USBAT/OS&3AD530t hat i s
staffed with bonded enpl oyees or having the intra-day net asset val ue
proxy process provided directly to the fund. Oher aspects, advantages,
and nodifications are wwthin the scope of the following clains. -14 WO
01/ 72106 PCT/US01/09530 What is clained is: 1. A nmethod of determning an
intra-day net asset value proxy for an exchange traded fund conpri ses:
receiving in an encrypted format adjusted portfolio information;
decryptgng the £ilshavidg the adjusted portfolio' information to provide
security positions; calculating the intra-day net asset value proxy for
the fund by applying prices received froma quote feed to security

positiops in thef yadnRAr bEOkkPerkin e dBHAL 0fa6 dlef hskBEL hgLue
conprising: dissemnating the intra-day net asset value proxy for the
fund orPECEONEPHLAN e Ihrid@givGut vadt FAAPRYSHRY. 3. The nethod of claim

1 wherein the ponrtilik@nysiadiistfdr §or d£fdB6ta ARy fulkaRsapbirers 1 @de on the
prior trading day. 4. The nmethod of claim1 wherein the portfolio adjusted
information;
decrypting the file having the adjusted portfolio’
information to provide security positions;
calculating the intra-day net asset value proxy for
the fund by applying prices received from a quote feed to

security positions in the fund portfolio.

2. The method of claim 1 further comprising:
disseminating the intra-day net asset value proxy

for the fund on a continual basis throughout a trading day.

3. The method of claim 1 wherein the portfolio is
adjusted to reflect any transactions made on the prior trading

day.

4. The method of claim 1 wherein the portfolio adjusted
to take into consideration factors such as dividend credits

and expenses attributable to the current trading day.

5. The method of claim 1 wherein the net asset value

proxy - calculation is executed within a trusted system.

6. The method of claim 1 wherein the trusted system 1is

a physical hardware and operating system configuration in
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to take into consideration factors such as dividend credits and expenses
attributableto the current trading day. 5. The nethod of claim1 wherein
the net awget/7aed ue proxy calculation is executed w thi nPETUSUIMET Syst em
6. The nethod of claiml1 wherein the trusted systemis a physical hardware
and operating systemconfiguration in -15 W 01/72106 PCT/ US01/ 09530

whi ch domai n configuration and trust relationships are established to
determ ne access to information in the trusted system 7. The nethod of
claim6 wherein the relationship established in the trusted systemis
denying access to the decrypted portfolio file fromoutside of the

cal cul ghiieR dBRAEBSSon8iglhet Mt hoth ofrudide ik vuberseipsdeesypting further
conprises: decrypting a portfolio file received fromthe fund and
popula?ﬁﬁ@bélﬁéﬁpetﬂnFﬁtFﬁﬁH“%o%?§§%ﬁu$qrﬁﬂﬁﬁf“ﬁﬁlgn dBchPFt yrreeftifier and
quanti ty,s@kpshares held in the fund. 9. The nethod of claim8 wherein

cal culating further conprises: continually receiving quotes froma quote
feed; and determ ning whether a currently received quote corresponds to a

securipy in the tedlgetdds ofheimmihedwatreliai Bh8 whesieisnhdiorp a security in
the table calculatln further conprises: calculating a new value of the
pOSItISﬁtSP ﬂﬁge in the trusted system 1s denylng acceéss to the

decrypted portfolio file from ocutside of the calculation

process.

8. The method of claim 1 wherein decrypting further
comprises: |

decrypting a portfolio file received from.the fund
and populating a table with fund positions including a

security identifier and quantity of shares held in the fund.

9. The method of claim 8 wherein calculating further
comprises:
continually receiving quotes from a quote feed; and
determining whether a currently received quote

corresponds to a security in the table.

10. The method of claim 8 wherein for a security in the
table, calculating further comprises:

calculating a new value of the position of the
security as of the trading day by retrieving a number of
shares in the position and multiplying the number of shares by

the current quote for the security.
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security as of the trading day by retrieving a nunber of shares in the
position and nultiplying the nunber of shares by the current quote for the
securityweas7mes 01/ 72106 PCT/ US01/ 09530 11. The net hod pEéTwka/avs5300
wherein calculating further conprises: replacing a prior value proxy for
the position in that security in the table; and cal culating a new net
asset value by taking the sum of current positions in all of the
securities in the fund and dividing that by the total nunber of shares
outstanding in the fund. 12. The nethod of claim21 further conprising:

di ssem nating the intra-day net asset value proxy for the fund on a

peri odix) basi s thheugbhoenbdaot ratkim dawhetdinAcednpliteinpr 6grane product for
determ ning an intra- day net asset value proxy for an exchange traded fund
conpri SE¥'HMstFUct i ons for causing a conmputer to: receive in an encrypted
format adjusted peptholihg aipfdsietdlor pdeakypbrt haef pbeibhavhngnt he

adj uste ortfolli, i.nformat.i to_provi de security positions; and
calculdﬁéﬁﬁkﬁ??%ﬁ#ﬁ¥-d§y%ﬁ§t%§§ggf 9§Fue proxy for the fund by applying
prices received tronuadaguogeafreed e seeur veyupobit kteRsngnthhestmnd

portfolif. 14. The canputer .pragram.pp gduct oprlain11§jfur her onpri sing
i nst ructi oH¥F F6° ELTSiTAG é%nﬁg%ePft%:e securities Lo the gnd and
dividing that by the total number of shares outstanding in the

fund.

12. The method of claim 1 further comprising:
disseminating the intra-day net asset value proxy

for the fund on a periodic basis throughout a trading day.

13. A computer program product for determining an intra-
day net asset value proxy for an exchange traded fund
comprises instructions for causing a computer to:

receive 1n an encrypted format adjusted portfolio
information;

decrypt the file having the adjusted portfolio
information to provide security positions; and

calculate the intra-day net asset value proxy for
the fund by applying prices received from a quote feed to

security positions in the fund portfolio.

14. The computer program product of claim 13 further
comprising instructions for causing a computer to:
disseminate the intra-day net asset value proxy for

the fund on a continual basis throughout a trading day.
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di ssem nate the intra-day net asset value proxy for the fund on a conti nual
basis throughout a trading day. -17 WD 01/72106 PCT/US01/09530 15. The
conput er woogrAns pr oduct of claim 13 wherein instructionBCT/@s0Ic@E® Ng a
conputer to calculate conprise instructions to cause the conputer to:
adjust the portfolio to reflect any transactions nmade on the prior trading
day. 16. The conputer program product of claim 15 wherein the portfolio is
adjusted to take into consideration factors such as dividend credits and
expenses attributable to the current trading day. 17. The conputer program
product of claim 13 further conprising instructions to: populate a table
with fysd positipns éaed NG rdgraecyrbbidctdentéfier endvipsantd ty of shares
held in the fund. 18. The conmputer program product of claim 17 wherein

i nst r udtiPGRSCtEoRal EQFaFfRUFLRY N2 rCUHHIS S &9 FStLFHCEItEnSORBI 1P 8cei ve quot es

from a;quet-gckeeds apdcadeternd neomheddierrca currently received quote
corresponds to a securi%g in the table. 1g The conputer £r93%9n1product of
clai m 18 wher ei RPFH1St ARG IR FReTEABPEE #R&t TIRTTHNS T cal cul at e

furthemnadeoBpr cse pRSHEUECEAANSg tdagause the conputer to: calculate a new

val ue of the position of the security as of the trading day by retrieving

a nunber of shares in the position and multiplying the nunber of shares by
l16. The computer program product of claim 15 wherein the

portfolio is adjusted to take into consideration factors such
as dividend credits and expenses attributable to the current

trading day.

17. The computer program product of claim 13 further
comprising instructions to:
populate a table with fund positions including a

security identifier and quantity of shares held in the fund.

18. The computer program product of claim 17 wherein
instructions to calculate further comprise instructions to:
receive quotes from a quote feed; and
determine whether a currently received quote

corresponds to a security in the table.

19. The computer program product of claim 18 whereih for
a security in the table, instructions to calculate further
comprise instructions to cause the computer to:

calculate a new value of the position of the
security as of the trading day by retrieving a number of
shares in the position and multiplying the number of shares by

the current quote for the security;
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the current quote for the security; -18 WO 01/72106 PCT/ US01/ 09530 replace
a prior value for the position in that security in the table; and

cal cul at avaonewéet asset val ue proxy by taking the sum pET/WROTW®AEIO
positions in all of the securities in the fund and dividing that by the
total nunber of shares outstanding in the fund. 20. A systemfor

determ ning an intra-day net asset value proxy for an exchange traded
fund, conprises: a trusted conputer system the trusted systens being a
physi cal hardware and operating system configuration in which domain
configuration and trust relationships are established to determ ne access

to information inehgckrUspedor syst@Msand 2 GRIRWLEH Lgadgble nedia
storing a conputer program product for determning the intra-day net asset

val ue prOSYrifourin Herexdrdfde 2hfaded fund, said program conprising

instructions for GaksinBget hendy Ust €t syt amtR pd8&kYBY 8akihg baying an
adj usted portfolio information to grOV|de security positions; and
cal cul at¥ the FHETRURP L CRSsef FalutlpFBXySTHTLIHAFS fidndhsy TS vi ng

prices faceivetifiommquet enkeedth® nSRBUFi &Y POSidd QT dtaddied yrd
portfolio. 21. The systemof claim 20 wherein the relationship ‘established
in the ﬁqﬁmﬁ%ﬁFsysten1is denyi ng access to the decrypted portfolio file
from outside of the calculation '

20. A system for determining an intra-day net asset
value proxy for an exchange traded fund, comprises:

a trusted computer system, the trusted systems being
a physical hardware and operating system configuration in
which domain configuration and trust relationships are
established to determine access to information in the trusted
system; and -

a computer readable media storing a computer program
product for determining the intra-day net asset value proxy
for the exchange traded fund, said program comprising
instructions for causing the trusted system to:

decrypt a file having an adjusted portfolio
information to provide security positions; and

calculate the intra-day net asset value proxy for
the fund by applying pfices received from a quote feed to

security positions in the fund portfolio.

21. The system of claim 20 wherein the relationship
established in the trusted system is denying access to the
decrypted portfolio file from outside of the calculation

process.
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process. -19 WD 01/72106 PCT/US01/09530 22. The system of claim 19 wherein
the conmputer program product further conprising instructions for causing
the trust@dysystemto: dissem nate the intra-day net asse¢Tvabwm®syr oxy for
the fund on a continual basis throughout a trading day. -20

22. The system of claim 19 wherein the computer program
product further comprising instructions for causing the

trusted system to:

disseminate the intra-day net asset value proxy for

the fund on a continual basis throughout a trading day.

220-



