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the The intra-day pricing of such securities is 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 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 estimated value of the underlying S&P 500 index and the value of the creation

basket are published continuously throughout each trading day. The per SPDR value of the index

and/or the creation basket can be devised and distributed electronically to brokers, dealers, and

investors throughout the world.

An intra-day value disseminated by the exchange is a real time calculation designed

to give an investor a per share price which is very close to what the intraday net asset value would

be, if it were calculated. At the end of trading, the intraday approximate calculation and the

official NAYV should be nearly identical.

Intraday 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 or the index
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derivatives based on the fund or on an underlying index in order to hedge its position. Ifthe

specialists and market makers have bought more shares of a security than they have sold, they

might sell short components of the fund or associated derivatives to hedge their positions.

SUMMARY

For actively managed exchange traded mutual funds the composition of the fund
may not be known to the market maker or the specialist and hence hedging against a creation unit
basket or an index such as the S&P 500 may not be effective, since the fund may behave very
differently than the creation unit basket or index. Since there is no corresponding security or
index or alternative fund with which the specialist or market maker can hedge a position, trading
in such actively managed funds is more difficult than trading a fund based on a known index.

According to an aspect of the present invention, a method of hedging investment

risk in actively managed exchange traded funds includes extracting factor information from the
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instructions to extract factor information from a portfolio of the actively managed exchange

traded fund, determine factors that affect the price of the exchange traded fund and select a

portfolio of financial instruments with similar behavior with respect to the determined factors to
produce a hedging portfolio that tracks the price of the exchange traded fund.

One or more of the following advantages may be provided by one or more aspects
of the invention.

The specialist and market maker (each hereinafier referred to as “trader”) are
provided with information that enables them to buy or sell a specially constructed hedging
portfolio that behaves in a very similar way to the underlying fund shares. The specialist and
market makers are provided with information that will be helpful in creating a hedging portfolio to

help them make markets with narrower spreads with good control of their risks.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1is a block diagram of a computer system to perform an intra day net asset
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of the invention. The specialist and market maker (each hereinafter
referred to as "trader") are provided with information that enables them
to buy owa@el/t3ear specially constructed hedging portfoliorchasobebaves in a
very simlar way to the underlying fund shares. The specialist and market
makers are provided with information that will be helpful in creating a
hedgi ng por]tfo:ciohto hel p them make narkets with narrower spreads with
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showi ng a process to deternmine an intra-day net asset value proxy of an
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managed exchange traded fund. FIG 6 is a flow chart of an alternative
hedgonen petivelygsankged fandact i vel y managed exchange traded fund. FIG 7 is a

flow chart show .anjalternative process,f r ' e

portfolio forwga"ilgng%ﬁ’gﬁg%‘nggfg%cgrglsg%rg Iﬁoa 8§g% ur?ggn%ﬁ'ﬁi%?gg& an
%S%iea#mnﬁgd%&hdﬁgemué&ﬁnﬁ G 1, back room operations of an exchange
10, an electronic market and so forth are shown. The operations 10 incl ude

a conputer sysFlémoida fiwii dartiofien alksaativg hepging procassi far aroabively Topn
persistent st.o device 16 all coupled via a conputer bus 18. The
conp?]‘tcb?ngw"safig "may be a server as shown, which is coupled in a network

of conputers FIG. 7is a flow chart showing an alternative process for producing a hedging

portfolio for an actively managed exchange traded fund.

DETAILED DESCRIPTION

Referring now to FIG. 1, back room operations of an exchange 10, an electronic
market and so forth are shown. The operatiéns 10 include a computer system 11, which includes
a CPU 12, main memory 14 and persistent storage device 16 all coupled via a computer bus 13.
The computer system 11 may be a server as shown, which is coupled in a network of computers
in a conventional manner such as in a client-server arrangement. The details on the client server
arrangement are not important to understand the present invention. The computer system 11 can
also include 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 quote 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 quote 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
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In a conventional manner such as in a client-server arrangenent. The
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port 0 is €ncrypted and transmtted 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 is
calculated on current 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 adjusted to take into consideration other factors such as dividend credits and
expenses attributable to the current day (T). In other embodiments, the actual closing trade date
positions of the fund on the current day can be used in the calculation.

The portfolio information is decrypted 44 and the information is used as the -
template for intra-day calculations. As a check, a closing price tape identical to the tépe used in

pricing the basket as of the previous night’s close, can be fed to the template to determine if the
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secure channel can be established between the computer 11 and the fund computer 28 to enable a
transaction where the 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
process 40 itselfis 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+1). At that time the file can be

re-encrypted and returned to the actively managed fund or destroyed.
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the process 40 is executed within a so called "trusted systent. Trusted
systens refer to a physical hardware and operating systemconfiguration in
whi ch doma®nu/tasut i gurati on and trust relationships are eBCHDBIsteT t 0
determ ne access to information on the conputer 11. A trusted conputer can
have the capability to recogni ze another trusted system to execute usage
rights (in this case access rights for the portfolio information file) and
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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 fundisshown. The process 40 dectypts 44athe portfolio file, as
received from the fund manager, and populates 44b a table 44¢ with fund positions. The table 44c
can include, for example, security symbols, quantity of shares held and an indication of whether
the position in the shares is a “short” position or a “long” position and so forth.
The process 43 continually receives 45 quotes or transaction prices from the trade
and quote feeds and determines 46 whether a currently received security and price corresponds to
a security in table 44c and thus is a security 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
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fund portfolio to send to the intra-day net asset value cal cul ati on process
40 is shown. Portfolio adjustnent process 60 adjusts 61 portfolio

posi ti onsvoo1/tmke i nto consideration any trading that ocear/Usel/4874 he
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
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portggdio is transmtted 68 to the back roomoperations 10 of the exchange

or market where it is received 42 (FIG 2) and used as described in
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f undrEREe8suld aﬁe hw{o%%? aﬂﬂemﬁoﬁsa@h% bt ssiivalhe iprbiel ARBiakibAWouldThe tabl e
44c can include, for exa{x , security synbols, quantity of shares held

and taire the totelatalustion b thiedt subttdsbthemdd valamof the phs;tush@r esefusitynanidsadsk t
ion or, a’ on and .so
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corresponds to a security in table 44c and thus is a security in the

act ithesiugh peerexgbahgt t;duote fvendoes.security and price does not correspond to a

securityint bl e roc |ts 47 to ex he .next new

securi ty and ot s BpmeApBLSEREARYL il sirRer 10 £ Aek B ABS, new

val ygifatd gedd @ﬁiet in@A- da? ek as'sét%zaﬁ:‘e%r@sﬁé& of E&{velyfmérﬁgeéédd%%hh&eé quot e
rather than a transaction price of the security) as of the trading day by,

f or ee:xlmge eradercbﬁmdSeiPprtQ)hpheamgcm are asbursth rae thei posttioas pﬁtbﬁ tﬁmdrarandt

h er of ares b urrent quo; securlty
Thi Sty e 155 & e o, & 2 Hpdeyand FotipPser 4/ 40374
val Ugcirfes méefuﬁcpﬁ'bhkfﬁg ahdd sdlif ﬂﬁ&}‘é'}ﬂnb&rtan—ﬂi’@nﬁfn@éﬂﬁﬁ %id&éar‘ﬁ)‘duky ﬁﬁ]&e%ﬂl ate 48c,
a new net asset value proxy and/or new bid or offer of underlyin

i nstpogitions eqnfidgntishherg cohfdentiatitpfis inttke ntdrest of the shareholders of the fund. Thus,
this technique 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 confidentiality is assured by encrypting 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 destroyed so that
unauthorized access is prevented. This provides a process for determining an intra-day NAV
proxy for actively managed or enhanced index funds that protects the information that the fund
manager transmits to the intra~-day NAV proxy calculation server.

A real time calculated net asset value proxy disseminated to the market may
-8-



current positions in the fund and dividing that by the total nunber of
shares outstanding in the fund. Another technique that can be used to

cal cul at avohe73s¢1 asset val ue proxy would have the portfpCToStialob® 44c

i nclude 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 val ue proxy
cal cul ation would take the total valuation of the fund, subtract the old
val ue,Qfidd fGeRPivahidBes BthEmaReH" The/redNtnAdfculdEfnaSMseY 3 Chenapsi tion
for ﬁelsecuﬁi ty int %est he trgtﬁgﬁ%. T%ere%gw sumuv\%glflc]i be edi%/lﬁggﬁ;xgy theﬁ

nunb establishdight vamationgangdeaes., loWee spreads betveeadadandvak)ehivhanay leal toulght i on i s
di ssem nated 30 hr.o t he exchange to t.e vendor ith thjis intra-day
net X550 %Haa%?f% fl@ﬁﬂﬁﬁ?%%ﬁt BF SReuddesjgyed tp "sgfq%?gﬂ“ e _gio(,i}é\ﬁ!’l eXtE%PItE%}'I ate in
real thalifin m@tﬂaakéé%uraefaci%%@{he\famogrofﬁfo?éuﬁfarof@ﬁéﬁa\éﬁétyi.&%} g gnd
enhanced™ exchange traded tunds. Portfolio managers are assured that the
posi taddimenal funithef fnexdhauge traded fund onmadditivsal deitsodf at domrfiadity taeket hat., thieher s,
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the processor. In other words, both the hardware and sofiware may be less accessible than they
“‘would be i a normal installation.

Another aspect of the calculation is that it can provide in the context of an actively
managed fund bid and 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.

The NAYV proxy calculation could be used in a process to provide a hedging
portfolio. Alternatively, the calculation used in a hedging portfolio could be provided by the

advisor, custodian, fund manager, etc. without encrypting or transmitting any data. Specialists

and market makers manage their positions over the course of a trading day, generally to maintain
-0~



-8 WD 01/ 73647 PCT/USO1/ 40374 provide several advantages to the market.
The real tine calculated net asset value proxy can help establish tight
val uati owoangmss7 (e.g., |ower spreads between bid and askPCwoseimossy | ead
to tight pricing in markets 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
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because of the issue of liability for any data or cal cul ation errors and
becaﬂg‘émi'%‘@éstors cannot necessarily buy or sell shares fromthe fund at

that price. I
verificati ons &Q} Lﬂa # gegm%reglt olgga %lg?\ﬂeﬁ%ﬁo‘g&ga{’aﬁcal c éa{%e?ghE
Brumeister and M.B. McElroy, “Sortlng Out Risks Using Known APT Factors,” Financial
Analysts Journal 44 (1988), 29-42; KC. Chan, N'F. Chen and D. Hsieh, “An Exploratory

Investigation of the Firm Size Effect,” Journal of Financial Economics 14 (1985), 451-471, BA.

Rosenberg, “Extra-Market Components of Covariance in Security Returns,” Journal of Financial
and Quantitative Analysis 9 (1974), 263-274; S. Beckers, R. Grinold, A. Rudd and D. ’Stefek,
“The Relative Importance of Common Factors Across the European Equity Markets,” Journal of
Banking and Finance 16 (1992), 75-97, JK, Kale, N.H. Hakansson and W.G. Platt “Industry
Factors versus Other Factors in Risk Prediction,” working paper, University of California,
Berkeley (1991); E.F. Fama and K R. French, “Common Risk Factors in the Returns of Stocks
and Bonds,” Journal of Financial Economics 33 (1993), 3-56; B. Lehman and D.A. Modest “The
Empirical Foundation of the Arbitrage Pricing Theory” Journal of Financial Economics 21
(1988), 213 — 254; and G. Connor and R.A. Korajczyk “A Test for the Number of Factors in an

Approximate Factor Model”, Journal of Finance 48 (1993), 1263 - 1292, can be used to analyze
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The NAV proxy cal culation could be used in a process to provide a hedgi ng
portfolio. Alternatively, the calculation used in a hedging portfolio could
be provi dedobysshe advi sor, custodian, fund manager, et cPCWUBHIOWBE74
encrypting or transmtting any data. Specialists and market makers manage
their positions over the course of a trading day, generally to maintain -9
WO 01/ 73647 PCT/ US01/ 40374 either a market neutral or fund share risk

neut 'hé{v neshi faefbrpnav% a%reﬁ%&tfdncpric F%fﬂ%furﬁ%ﬂﬁﬁ% b@rtfdﬁ@t 11h§se papegpendent of
supply and dermand for the shares they are trading. In the case of an index

fund;nqon@rsq@édnﬁmin@treﬁﬁremr ket maker that sells shares to a public
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degree of exposuré. However, an actively fmanaged or enhanced index fund
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to Flifgtrumentsind nﬁoﬁﬂ&%' f};%ro phidtg v@%ﬁhﬁé bisdactl8fthe RALuKRAY WS of thei N Lhe
portfolio because the valuation is calculated fromencrypted data in the

t r ustl66 fisyia mstruments Wil ige distativofactor olms&telmcs ek i§ 2omb of thefinfmdidlo t o
anot her trusted process in the -conmputer 11 or uter. having a

anot her co
t r ustHUPIEBEELS mof%mtaq’ﬁﬁt SRAsttive. soRs af¢ ﬁgfee‘aﬂiﬂo&cgégséﬂ‘éﬁ‘x feraT S r@e penstiye

| nf orgBidySal fremdifdd, Botdnglohe oD ARk Jr @theP Aol OinPiiRhYial Marke t he
extracted portfolio "inforfmation. Factor analysis, as described, for

exanphegblésn the fol | owi ng papers: I\/l A Berry, E. Br um3| ster and M B.
A Fov. S0 U RUSKS, LRLoN Kot 8P Eaclars, L anct , analysts
'(QS2é’%é@%%%%%f“’%“%t*ﬁ“a?sﬁﬁifﬁf@ﬁ%ﬂf P RE: Looen %‘?Lﬂg?@a%hz?‘. ance in
Sec urfadtyr-Rsedi portolio yomidibd vighalls identicalah masked p@famiancatd the eAchahgesiraded
( 197%21nd zlqm?’e p%Zté})rmaﬁceBe?:ggc%tison Woukﬁ)e Qase&i on hlsto%ljc:drgla?igr?sm%s aSst anl;l(;lz%d by the
factor model. The specialist and market makers are given a list of instruments and the proportions
of each instrument needed to take risk offsetting positions to hedge any long or short position
they may be calledupon totake i the sharesof the fiind. “The traders would use that information
to create 88 a hedging portfolio.
While the hedging portfolio will not be identical in performance to the fund nor
will it conform as closely to the fund performance as an index basket or instrument does with a
fund based on an index, nevertheless, the hedging portfolio should track the exchange traded fund
portfolio closely enough over the course of a trading day or even a long period of time to protect
the trader from major losses. The hedging portfolio would be updated daily to reflect changes in
the composition of the fund portfolio. These hedging portfolios need to be liquid so that the
specialist can convert the position to cash or some particular portfolio (that can be used as a
creation basket for the fund) at the end of the day.
The hedging portfolio can also be used to calculate a Net Asset Valuation proxy

much like that described above. However, rather than using actual positions in the exchange
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f act ghst¥Ebgihe Fand) Ontrhiglchee, the ti:‘aﬁbﬁ@drﬂlbhﬁbs@ﬁ(h pd&ﬁio@hﬁ tirgcredioadreiofpiiost r unent s
based on results of applying 86 factor analysis. Ildeal]y, the _factor-based

por L pasketowiil apasitien i 2 supalemeniagehedge Bpskeh rasores Poiat dusmgdrding; thedrnder
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each instrunment needed to take risk offsetting positjons hedg %ny | ong
or short posi t Terexplain this process in more detail, a creation basket for an actlvely manag

fund may not exactly match the portfolio and thus, it may not be suitable as a stand-alone hedging
basket. The creation basket may be different from the fund portfolio to various degrees and, thus,
the creation basket may not closely track the actively managed fund on an intra-day basis. Thus,
rather than the specialist using the creation basket alone as a hedging instrument, the trader could
use the factor portfolio process described above or a combination of the creation basket and the
supplementary hedging basket produced by the factor portfolio process, because the trader may
need a creation basket at the end of the day to exchange for the fund shares. The trader would
need to close out the supplementary hedging basket in a very low cost manner perhaps using
market-on-close-orders. This is another feature provided to traders for use in hedging their
positions.

These features are designed to make markets tighter (i.e., lower spreads between
bid and asked prices) and to provide services which encourage people to list their funds on the
exchange. To the extent that an intraday net asset value proxy is determined, it enables the

specialist to know the appropriate price for shares that the specialist buys and sells over the
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they may be called upon '"to take in the shares of the fund. -The traders
woul d use that information to create 88 a hedging portfolio. Wiile the
hedgi ng pooof/adésd will not be identical in performance toPChESéMIGTINOr
will it conformas closely to the fund performance as an i ndex basket or
instrunment does with a fund based on an index, neverthel ess, the hedging
portfolio should track the exchange traded fund portfolio closely enough
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descri bed abovelh Q-ltﬁﬁlémé portfciiorreduceh the rts;klth@ the maeket mokértar specialist takes

h 4 801/4 [ a r.ocess wll
o e e K3 O ORAY s B el RIS, ook A5y i SuitfS e DLTiBESE
t hos ehpesdhbh@tsadd e ¥h the 18dxeiide MRhEhhikRg svhbﬂtﬁetbgetiﬁitg thﬁtsRﬁ’é t}faﬁéslo@ to
determ ne a NAV proxy value. The hedging portfolio used need not be

i dentancthe shast sifle wher thel sppidligeselle thefheideing portfadio (shert)te dgdggmlong pbsitiominght
not tﬁkﬁ1 |}|ons in certain securities since there mght not be a liquid
enoug ° Tare ? “or the security and so forth. Referring to FIG 6, a
variation of thwiththi§ HeddifSortTBRE)itREeRBhAIOh iRt $1K PR nﬁ:‘ﬁ@ﬁﬁ the shown.
This process 90 receives 91 an in-kind creation basket t is posted or
pr ovisgecalispgnd replieaiercthe risk aselepsehyeastpostible to He riskgbigrthe tra«thsss actepgingr diher
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basket, posted by the fund. In this case, the trader conbi nes 95 a position
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hedg oint during trading, the trader could tender 97 (or
receleh\}é)griiﬁ%< rtmo i ?ﬁ ti(%r edenption) basket to adjust its fund share position

The factor model provides the specialist or market maker with a portfolio of

C

instruments, securities, etc. that will enable the specialist to create a hedge that will track the
‘basket of securities that nrake upthe exchange traded fund por portfoho without the specialist ever
knowing what specific securities are in the fund.

The encrypted information is used to extract factors that affect the value of the
securities that make up the exchange traded fund. The exact process will depend on the type of
factor model used. Assume that a Sharpe-type factor model is used. The Sharpe model will take
an existing portfolio back in'time (not the actual portfolio that was in the fund in the past because
the actual portfolio may change from day to day, but the actual portfolio at the prior day’s close
as if that portfolio had been in the fund all along).

Referring back to FIG. 5, the process 80 takes a potential hedging portfolio of,
e.g., 100 instruments, and executes a computer implemented model to determine weights, if any,
in each of these instruments to give the best possible tracking of the actual fund portfolio. The

specialist or market maker who needs to hedge a position is provided with the appropriate
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the end of the day and cl ose out the supplenentary hedge portfolio at the
close. To explain this process in nore detail, a creation basket for an
activel ywanagwd7 fund may not exactly match the portfolipceaudotdoss, it may
not be suitable as a stand-al one hedgi ng basket. The creation basket may
be different fromthe fund portfolio to various degrees and, thus, the
creation basket may not closely track the actively managed fund on an
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services whi CITIRECAY h&ARsROARL Brdxg chicalhtibh@id the YBABLBR hB&ingXchange. To

the extent that an intraday net aSset value proxy is determned, it enables
t he insspaents nrevide addiiens! mfamapen fpspedadisisrand matket mekers s thihivortthe

i ali b d [ 1 . . - 01/ 73647 PCT/ US01/ 4037 course
of Rl B GBS mn el s bR iR Op reiierah b DRAE by d and
of f efiaklfsi i @ther biagietd c\lfuebcb%gﬁnlié,h.%%\h BlorPsiaMiaBRity ASRRd thAd:i@erlRE Okthe The

h]
i ntraday NAV proxy process described “above processés such data for an
act iinfernatiparshged maks thrse gurketsdrpttdr (denperfaod willhi actightérespeeetiad welbosi ti ons i n

. i,d f d ' ' Th
hedai ng. por ¢ TS AGSTRENE eHERe Porl bt n Rl P B P Hsal O3 SRV Fhls o1 ©
t ak @gepiRe fiRUDAtchitTehd %or@foﬁ@%ﬂiﬂenﬁa'ﬂ%ﬁe héigiipeated Ao dPREAVeO iRt bt hat

cl osel'y approxi mates the behavior of the exchange traded fund on the |ong
si ddaged aqrHae g porifdi. thhthesyynthietid haiginghortfelic, leelyshaclesingNAWN t he short

fgﬁgal\é@@ﬁ?xgsgaﬁe }sl%%c ﬁlgi( ?)&fﬂiﬁeéelﬁfgfiE)E%m%?&%isengalé%?ar’alo;g !)eic%mgﬁgs% rrél%ve}n? toht%gge a
current contents of the portfolio. Furthermore, to the extent that the portfolio changes in a
material way, net asset value calculations from even a few days eatlier may give a misleading
picture-of-the-investment-characteristics-of the-portfolio.

Referring to FIG. 7, an alternative process 100 for a market maker or specialist to
hedge a portfolio is shown. The alternative process calculates 102 an NAV history for the actual
portfolio (as of the previous day’s close). The process 100 prepares and disseminates 104 a
hedging portfolio for the use of the specialist, market makers and, perhaps, arbitrageurs interested
in creating a hedging position. The process 100 could be executed by the fund custodian or
advisor or by the exchange using an encrypted portfolio much the same way that the NAV proxy
calculation is determined. The process 100 would price that portfolio using a price database. As
long as the instruments to be evaluated and included in the recommended hedge and the technique.
used are known in advance, it should be possible to reduce tracking error. The entity that
prepares and disseminates the hedging portfolio reports 106 a correlation or the tracking of the

hedging portfolio with the fund portfolio. In order to determine tracking error, the entity needs
-14-



Wth this hedging portfolio, the exchange facilitates risk managenment for
the specialist and replicates the risk as closely as possible to the risk
that thewoad®s4is accepting. The hedging portfolio m ni PCEESOBWBE74d0ES not
elimnate tracking error. The hedging portfolio enables the specialist or
mar ket maker to hedge its portfolio efficiently at a | ower cost than they
could do with no nore than the fund's | ast reported portfolio because that
port f.ol.i | : Sk ks date. The factor nodel
B o A R e o of | ot unent s
securities, etdn geihenl, sichla hedgibg pottfolio sypatd tad fasly doostenteatlessanth edgjeherhat

il ot k th basket of securities.thaf . .nake up the _exchange traded fund
\;I)Mor t f\%ﬂ@%ﬁwﬁ@aﬁ&b%nagféwgt@rf@eﬁeatsioﬁhee@@é PortiRligi %@rﬂwﬁ’a@mgﬁﬁﬁaegglegg BORRPL | o5 ar e
Tt . $ D _ ¢
In %uﬁc}i@%\?ag—rﬁggho gr ﬂﬂ&ﬁ‘g@s whemg;e ﬁ%)ﬁor%ﬁhé’éﬁﬁd }é%uﬁﬁroh?& roa@Cha; e ééa fund.

affect t the TSecuriti at make up the exchange t
;I'Eet emele;ihyirpg mefst Eo,va:c. d.) z: d&fﬂ)ﬁﬁbg’l Tedutoltugytsymzk_sr (r:]o‘ finaheiat sloclm(; dlléd;segnliillad?g ﬁ\s sune

at . arpe-type_factor. el is used. e Sharp e e an
exi stlreafﬂgmam P aRIoriA Chanses bt n?ﬂ@ a&e%%rfe 1@0&?@ Vises. athersifis i n t he
fund | ay to day,
put FhasSfinpRosPRORSE e Oy BFANRIoRARE haldsp LTBnE RARIR dAAIERY, 7, O
been recoghtringfthatdhatdst alilbimglude Rédee spiends dndgprobably;|1€3s liguidith i fand sleses iB0 t akes
a potential hedging portfolio of, e.g., 100 instrunents, and executes a
corrplﬁkf‘%‘?’ali | emented nodel to determ ne weights, if any, in each of these
I nstrunents to-g [: o) | LG OF: . f
portfolio. The ﬁfs?\g‘g‘é%“g?f’ Jg['?ﬁ%?’ e?nar agéﬁﬁ%@f&éﬁgmﬁégggﬁ?%(b%e ghg’ j<§;1l]lﬂgt())esi tion is
pr o;/}adfqbtabietf to mdn? fambac:yﬂno&sﬁ_tﬂ paﬁﬁip;ﬂ%ﬁ Wwid Watﬁé&lsil?@gﬁ%a@?ﬁnﬂ%?ﬁgﬁey\gﬁgg ed
portfolio of instrunents ich wou ave tracke at por o very:
cl os@hdrepopld look atacrpation qiageaption %Qﬂ%%&?&ofdhe h?@&wa PRFHORr dheover "t he
pri or ' b Bl QR ' ' o al ker
o pranaledte pERkSenRollbiRe) ATt 3r 8 PR meboroBpda Sbudlt s TRideBh 1
shar éaskwtiahe pdrtiobo he wontderecdveawdulttide fofthe tedechpsibabeasket fimlnwodié it mamler s can

ly f i nventory, or. going long the fund shares and short the hedgin
Eggﬁégsewrbg Eﬁ‘qz@t opgth%z/a@g a %ﬁgrtfoho %nd from the creation basket. To the extent that 9 ng

the creation or redemption basket does not match the fund portfolio, the advisor or fund manager

can add additional instruments (i.e., the supplementary hedging basket to the creation or
redemption basket) to improve tracking. The additional instruments could be provided to
improve the tracking of the entire hedging position. The additional instruments could improve
tracking for various market participants, particularly those engaged in arbitrage and market
making, will help improve the quality of their hedges, and should have the highly beneficial effect
of reducing the bid-asked spread.

This alternative approach to producing a synthetic portfolio using a factor model
or other technique has several advantages. The synthetic hedging portfolio might include a
mixture of futures contracts, options and/or a number of stock positions that collectively mirror
the historic behavior of the current portfolio. Using any of several types of factor models, the
buyer can develop a hedging portfolio that will be more highly correlated with the fund than any

single futures contract.
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for fund shares and the traders nust absorb fund shares into inventory.
Thus, the net asset val ue proxy calculation and the portfolio of hedging

i nstrumeweoprasyi de additional information for speciali stBCEuSIIm@Bket
makers on the floor to enable themto nmake better markets. While this
information may not be dissem nated to market mmkers in other markets due
to economc, regulatory and liability factors, the existence of the
information shoul d make these giRghBhiHdRRi%ker (deeper and with a tighter
spread) as well. Unlike a synthetic hedging portfolio that is based on
historical cl dtismg beuandensipd thakwh@ﬂngm%eeﬁ séeers destribdubingonjtictiono

fi t Kk t t. be based th
cur PURt OB Pt S5t iedl i Totost Re daryop bt FLIS00 IR PR P osi ng. NAV
cal Gigligthe @a@eaff%daae&tloﬁaeiﬁcpiéﬁeﬁﬁedq%rﬂhegccg)fe otfltﬁe%a ﬁ%ﬁﬂ’eﬂ%léiﬁh COtRE i ons
becone | ess relevant to current ‘contents of e portfolio.

Fur tabgectspadyantages, ad ewdéiqathrh are wiikin plar scbpé pfithe tﬁ‘@lhngesg claings. material way,

net asset value calculations fromeven a few days earlier may give a

m sl eading picture of the investnent characteristics of the portfolio.
Referring to FIG 7, an alternative process 100 for a market naker or
specialist to hedge a portfolio is shown. The alternative process

cal cul ates 102 an NAV history for the actual portfolio (as of the previous
day's close). The process 100 prepares and di ssem nates 104 a hedging
portfolio for the use of the specialist, market makers and, perhaps,
arbitrageurs interested in creating a hedging position. The process 100
coul d be executed by the fund custodian or advisor or by the exchange
usi ng an encrypted portfolio nuch the sane way that the NAV proxy
calculation is determ ned. The process 100 would price that portfolio using
a price database. As long as the instrunents to be eval uated and incl uded
in the recoomended hedge and the technique. used are known in advance, it
shoul d be possible to reduce tracking error. The entity that prepares and
di ssem nates the hedging portfolio reports 106 a correlation or the
tracking of the hedging portfolio with the fund portfolio. In order to
determ ne tracking error, the entity needs -14 WO 01/ 73647 PCT/ USO1/ 40374
actual know edge of the portfolio as it exists at the previous night's

cl ose.
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In general, such a hedging portfolio would be fairly constant, unless and
until there was a material change in the contents of the fund portfolio,
at whi chwonme7ishe hedgi ng portfolio would probably changeCT/Ch@ngest i n t he
hedgi ng portfolio could result froma broad change in the wunderlying
portfolio, e.g., a shift fromtechnol ogy stocks to financial stocks.
Dissem nating information on specific portfolio changes m ght not be
accepwahy ie claimddie: advi sor. Rather, the advisor may choose to accept the
cost of not providing a close tracking hedging portfolio, recognizing that
the cost will include w der spreads and, probably, less liquidity in fund

shar in the hedaqi rtf.ol i, .a variation on full

di ssglrsﬁ nati on of @édp%f-rq{é? %@gér%e%eﬁP%séq mggtévéa%;z[rg%rfage 5 eff"l#?g ﬁgﬁi\% sors.
A pardongirigadit who was considering creating or redeem ng shares would | ook
at a creation or redenption basket as part of the hedgi ng position. The
rational e for torae ftor gonmatica dromsthe partialio af e aptivrls managedrexghange
arbitggg&g#lrmdsought to redeemthe basket, the portfolio he would receive
woul 0I € for’the redenption basket and would in many cases be different

from the actualdédietithiR®fdctal it afstt tHemliehe tie &rhirde thdskfind; & t he extent
that the creation or redenption basket does not match the fund portfolio,

the advi sor or Selpstingrapagtalio of financird instraments math simidar bekesiarsvith respect tohe
| tar. i basket to th t d ti basket
" nop TR AR BEe BT BRRKE o b el e IR o B SR B baterhr ove

the tfmagki ng of the entire hedging position. The additional instrunents
could inprove tracking for various nmarket participants, particularly those
engaged in arbitrage and market making, will help inprove the quality of

t hei r, hedges, ld-have.the highl neficial effe of, reduci ng the
bi d-azs'ked spre:g%’ %%ﬁéldgf{ﬂ%’nhéﬁ & %‘8%5@)210?‘ CE?‘ %Q&cﬁafﬂmeg}maﬂg?i C

port figdded fiusd. Ng a factor nodel or other technique has several advantages.
The synthetic hedging portfolio mght include a mxture of futures
contracts, options and/or a nunber of stock positions that collectively

mrr the historic,behavior.af .the current portfolio. Using any of
seve%l types (?fthefnellé(::t%.'%&o 1818}@1:;}%(;0:8%%%.0&” devel op a hedgi ng portfolio

t hat Wi It | be nosreditighi Hedpd SirBbRSITBhtthe boRfoliy BE fihdiRM ARM¥uMELD Bedplt Ur €S
contract .
a position taken in the exchange traded fund.

4. The method of claim 1 wherein determining further comprises:

applying factor analysis to the portfolio of the exchange traded fund to provide the

factors.
5. The method of claim 3 wherein applying occurs in a trusted computer system.
6. The method of claim 1 wherein the factors that are examined by factor analysis

include economic activity, inflation rates or other factors that are related to measures of economic

activity.

7. The method of claim 1 further comprising:
-17-



-15 WO 01/ 73647 PCT/ USO1/ 40374 O her Enbodinments It is to be understood
that while the invention has been described in conjunction wth the

det ai | ed wiesrriept i on thereof, the foregoing description iBCT/US@MIsT t O
illustrate and not |imt the scope of the invention, which is defined by
the scope of the appended clains. Other aspects, advantages, and

nodi fications are within the scope of the followng clains. -16 WO 01/ 73647
PCT/ US01/ 4037 LonMhdtkink & fadtéy ﬂ'ﬂ%ﬂollosbaséd uﬁoﬂ‘%&@ﬁﬁhé&fanﬂ'@éigétﬂﬂs bfeeshiEgnt risk
in actively nmanaged exchange traded funds, conprises: extracting factor

i nf cfrcrmmgmnfgr@mqfwécmwsfol io of the actively managed exchange traded
fund; determning factors that affect the value of the exchange traded
fund; and selecting a portfolio of financial instrunments with si m' I ar
behayi or wi th A eoRpGter f)&grénhﬁrdaﬁéﬁ@ﬁ&ﬂg@nfa%hﬂ)ﬁ&rtréhd%legdéﬂﬁm@fo?ﬁ

portfolio that tracks the price of the exchange traded fund e met hod
of dregstment WﬁlémeﬂcﬁVanenwg@d ok¢hange tedes! fihds, pomprises instrheticex ﬁtra;:agﬂng graded
fund, %ute]fhe met hod of claim 1 further conprising: producing a hedgi ng
portcfonf #¥om t he portfolio of financial instruments to hedge a position
taken in the exgbaB&of medadtibniRem fporﬂfﬂﬁ‘o HPtthBQQtnféi bl J:xéﬂ@ﬁ‘% i n
determ ni ng further conprises: applying factor anal yS|s to th ortfolio of
t he teadefige traded fund to provide the factors. 5. The nethod of claim3

wherein applyi cfégerr?fn%%ctor&ha% atﬂreé!c thee gngeo é g)Echathsé[ t?z{Hed fund; and
select a portfolio of financial instruments with similar behavior with respect to the

determined factors to produce a hedging portfolio that tracks the price of the exchange traded
fund., |

9. The computer program product of claim 8 wherein the portfolio tracks the price of
the exchange traded fund.
10. The computer program product of claim 8 further comprising instructions to:

produce a hedging portfolio from the portfolio of instruments to hedge a position

taken in the exchange traded fund.

11. The computer program product of claim 8 wherein instructions to determine
further comprise instructions to:
apply factor analysis to the portfolio of the exchange traded fund to provide the

factors.

12. The computer program product of claim 11 wherein instructions to apply are

executed in a trusted computer system.

13. The computer program product of claim 8 wherein the extracted factors that are

examined by factor analysis include economic activity, inflation rates or other factors that are
-18-



6. The nethod of claiml1 wherein the factors that are exam ned by factor
anal ysis include economc activity, inflation rates or other factors that
are rel atwo ot/meneasures of economc activity. 7. The net hooUsé1/40Ba m 1
further conprising: -17 WO 01/73647 PCT/US01/ 40374 constructing a factor
portfolio based upon wei ghtings and sel ections of securities froma given
group of securities. 8. A conputer program product residing on a conputer

r eadgiiled tRbasliFed HecBREIGCABvilynvest ment risk in actively, managed, exchange
traded funds, conprises instructions for causing a conputer to: extract
factor information froma portfolio of the actively managed exchange

tragl%d fund; termne factors t(ggt%ﬁ]éf.ect the price. of the exchange traded
fund™ and sel etl® RIPYIF PERS I Foduchefrdaim 8 furbes SN PRCEPRH Par  behavi or

with respect @nkier adthé SUrGth bR BBoh WeRiRN PG sdRAdh IRl [0 that

tracks the price of the exchange tra nput er ogram

pr oduetp of inghwnents8s wherein the portfolio tracks the price of the exchange
traded fund. 10. The conputer program product of claim8 further conprising
instructions to: produce a hedging portfolio fromthe portfolio of

| nstisuMment s 1 oy B6HBRePsyRRR fof BllerhifiER aledk BPRUGAANBLN A ISty 11 The
conput er program product of clarm ereln I nstructions eterm ne

f ur triskin aasivplyinanagebenchatgedraded fimdapphprifesct or anal ysis to the portfolio of
t he exchange tradeecfil fund to provide the factors. 12. The conputer program
product of cl &FSief SMAKETAYTH8t3%ct i ons to apply are

a computer storage medium storing a computer program product for determining

the basket of instruments for hedging investment risk, comprising instructions for causing the
computer to:

extract factor information from a portfolio of an actively managed exchange
traded fund;

determine factors that affect the price of the exchange traded fund; and

select a portfolio of financial instruments with similar behavior with respect to the

determined factors to produce a hedging portfolio that tracks the price of the exchange traded
fund.

16. The system of claim 15 wherein the computer program further comprises
instructions to:

produce a hedging portfolio from the portfolio of stocks to hedge a position taken
in the exchange traded fund.

17. The system of claim 15 wherein instructions to determine further comprises

instructions to:

apply factor analysis to the portfolio of the exchange traded fund to provide the

factors.
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executed in a trusted conputer system 13. The conputer program product of
claim8 wherein the extracted factors that are exam ned by factor analysis
i ncl ude avonomee7 activity, inflation rates or other factoprsTUk@i403T4e - 18
WO 01/ 73647 PCT/ US01/ 40374 related to nmeasures of economic activity. 14.
The conput er program product of claim@8 further conprising instructions to:
construct a factor portfolio based upon wei ghtings of and selections froma
gi veR  group Ofhd $)sibmTRRR 15 Whereth SRMRHESIMISHFARMs iludief &oRbRINg a basket
of securities for hedging investnent” risk in actively managed exchange

t r adetivifyy mdlstions satpy drsuber tactorsubat ade ebatgsltoencasyrss efigconauiiccactivitput er st or age
medi um storing a conputer program product for determning the basket of

i nstrunments for hedging investnment risk, conprising instructions for
causigng the  cruEyiem drRlaif15 rv@f&elﬁ AelcBinphifth BFdPRdrh RrthérUBngprRE tfolio of an
actively nanaged eéxchange traded fund; geternlne factors that affect the
prlomnnmﬁmﬁdoexchange traded fund; and select a portfollo of financia
instruments with Slﬁl respect to.t ernlned factors
o br oduce a. OIS o oot S based bport REBREs s Q6o AEMABREhge  r aded
funderodPor ilieurgtdd €m of claim 15 wherein the conputer program further
conprises instructions to: produce a hedging portfolio fromthe portfolio
of stocks to hedge a position taken in the exchange traded fund. 17. The

system of cl ai i.nstruc o.determ ne further conprises
i % S tszu ctions tzg] meﬁxo\gnoef‘rca clqlatmg a {\]uet ksset fuatlon proxy comprises: P

producing a hedging portfolio to track an actively managed fund by extracting

factor information from a portfolio of the actively managed exchange traded fund and determining
factors that affect the price of the exchange traded fund to select a portfolio of financial
instruments with similar behavior with respect to the determined fa‘ctors to produce the hedging
portfolio; and
applying current prices to the hedging portfolio to determine a NAV proxy value

for the exchange traded fund.

21. A method of intra-day trading of an actively managed fund on an exchange,
comprises.

determining in a computer system a hedging basket of securities that tracks the actively
managed fund to allow a market specialist to manage investment risk that the specialist takes in
the actively managed fund; and

trading the fund through the specialist through pricing of the financial product as

determined between buyers and sellers of the fund.

22.  The method of claim 21 wherein the value of the portfolio tracks the price of the
exchange traded fund.

23.  The method of claim 21 further comprising:

-20-



apply factor analysis to the portfolio of the exchange traded fund to
provide the factors. -19 WO 01/ 73647 PCT/ USO1/ 40374 18. The system of
cl ai m 15 wher/eiom7 syst em exam nes factors includi ng econonPCT/UsEI40874t Y,
inflation rates or other factors that are related to neasures of econonmic
activity. 19. The system of claim 15 wherein the conmputer program further
conprises instructions to: construct a factor portfolio based upon

wei ght i ngppRig fBabesialyeiRSo hiqcattRinegging goafolo Mat iasks HBPBtfoliod®. A net hod
of cal culating a Net set Val uation proxy conprises: produci ngm?i hedgi ng

por tinendid imssrumeatsido Aadgacthe pesifiomiakenyexithe gheriabist insthe exshingg tradad
information froma portfolio of the actively managed exchange traded fund
and determning factors that affect the price of the exchange traded fund

to sel ectz4a portiefméthed 6f clii P whatin thdfbiodsBat e Wkihingd By Fator laﬁﬂ?sf' or with
respect to the determ ned factors to produce the hedging portfolio; and

appligslvds esanemistachyity énlation rdfes dredbgrdectpus thdt ald rslatesl tdaneaswien of econpiticpr oxy
val ue,. .for the exchange traded fund. 21. A nethod of intra-day tradi ng of
an a?SFYI\Yer managed fund on an exchange, conprises: determning in a
conput er system a hedgi ng basket of securities that tracks the actively
managed fund to all ow a nmarket specialist to nanage investnent risk that
t he speci2al i stThegretbod af claime2 lawhérgialpyicimgrod grecprbdund takes thto camideratione f und

t hr ough e specialist through prici of the financial product as
det eclaﬁflﬁtegll té%)' ﬂetﬁﬁvéyguaﬂg)’%g?rltgf’ the fund. 22. The nmethod of claim
21 wherein the value of the portfolio tracks the price of the exchange

traded fund.
26.  The method of claim 21 further comprising;

determining an intra-day net asset value proxy for the fund by applying prices received

from a quote feed to security positions in the fund portfolio as of the prior close of the fund.

27.  The method of claim 26 wherein determining further comprises:

applying factor analysis to the portfolio of the exchange traded fund to provide the factors.
28.  The method of claim 27 wherein applying occurs in a trusted computer system.

29.  The method of claim 21 wherein the factors that are examined by factor analysis
include economic activity, inflation rates or other factors that are related to measures of economic

activity.

30. A method of trading intra-day an exchange traded fund comprises:

calculating an intra-day net asset value proxy for the fund by applying prices received from
a quote feed to security positions in the fund portfolio;

trading the shares on a securities exchange by determining a price of the financial product
between buyers and sellers taking into consideration information about the determined intra-day

net asset value proxy for the fund.
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23. The nethod of claim21 further conprising: -20 WO 01/73647

PCT/ US01/ 40374 applying factor analysis to produce the hedging portfolio
that traokeot/s4portfolio of financial instrunents to hedper/k@/465H tion
taken by the specialist in the exchange traded fund. 24. The met hod of
claim 23 wherein the factors that are exam ned by factor analysis include
econom c activity, inflation rates or other factors that are related to
measures of economic activity. 25. The nethod of claim 21 wherein pricing
of the product takes into consideration a calculated intra-day net asset
val ue pr&ly f orhetmthedpiclaime30 Wheseinwrading th sheregiomazecyrities lssehapgaiurthel ng:
determining an intra-day net asset value proxy for the fund by applying
pri CRUPHEEsi ved from a guote feed to security positions in the fund
portfol i aradtngthrdul® aRpédlisCAASPh@éin kRemétHOE furthér contptseset hod of cl ai m 26
wherein determning further conprises: applying factor analysis to the

por t f ol i diedging h@osifiembnths specialistitor affsgt 2 posiianindee eishariggdradedfund28. The

met hod of claim 27 wherein applying occurs in a trusted conputer system
29. The nethod of claim 21 wherein the factors that are exam ned by factor
anal ysi s 321 NCITHRenQRANSME1£mPIHE WNdrbid calcilbdifg in MntFR8R5neP hssef Wle factors that
are related to measures of economc activity. 30. "A nethod of trading

i nt cgmpagesan exchange traded fund conprises: cal culating an intra-day net
asset valuye pro f the fund by applyin rices receiyed from a quote
feed to sagg‘\ﬁﬁ’?%@%&?ghlﬁo ﬂéef?'eﬁg% etr?r{%gﬁ%%g’flg%?‘? e p[qpaﬁia BEAA% shares on a
securities exchange by determning a price of the financial product

bet ween buyers and sellers taking into consideration information about the
det er mi néd. i ntThg-nkikyod efedlaimsXPevhareindke portirljo fsadjusted t6 take.intoZonsdration7 3647

PCT/féJc gr%/sﬁal?’gs4dividend credits and expenses attributable to the current trading day.

34.  The method of claim 30 wherein the net asset value proxy calculation is executed

within a trusted system.

35. - The method of claim 30 wherein the trusted system is 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.

36.  The method of claim 35 wherein the relationship established in the trusted system

is denying access to the decrypted portfolio file from outside of the calculation process.

37.  The method of claim 30 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.

38.  The method of claim 30 further comprising:
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31. The nethod of claim 30 wherein trading the shares on a securities
exchange further conprises: trading through a specialist and wherein the
met hod f woher3eeonpri ses: hedging a position by the speci pET/EBO43TH f Set a
position in the exchange traded fund. 32. The nethod of claim 30 wherein
calculating the intra-day net asset value conprises: adjusting the
portfolio to reflect any transactions made on the prior trading day. 33.

The net hghserhingtiad the 3draMiS Rt BssbRARPrétyobol thel fin® 6 HpERSHiL Badis@ke 1 nto

consideration factors such as dividend credits and expenses attributable
to threughmut eftadingaldyng day. 34. The nethod of claim 30 wherein the net
asset value proxy calculation is executed wthin a trusted system 35.
The net hod of claim 30 wherein the trusted systemis a physical hardware

and operat i N\ syEHAB Hi8BahUptoakd: Q8kidiRk ¥hh 6OmPRERIAIAN EGHMAbE RRdiAED t T ust
relationships are established to determ ne access to information inh the
t r ugnadtivels managRls exchaegerteaded dung, eimpirises3Bstmirsions for chsings ampnetop

tablished.in the .t d syst i s denying. to,th t ed
por t1 ol & o8 aPiihl B PR SHRrRL c ik PO Bralowthperic. 1ot hod of
cl aispaciflisifoahiabe FEEsHRAt ikt ih WeldoRVelf AARIJed Eond; ARET YPLing a portfolio file

received fromthe fund and populating a table with fund positions
i ncl udi ngeeord exagpiet yiradeseeit the fumd tetwien bayrs ayd seflesstibatescimethrbuigh thehe f und.

38. The . .neth of .clai m 30.further conprising: , -22 | 73647

PR RIS A RPREEE S GO RO RO ES T s ROIROAY St or ¢ he
fund on a periodic basis throughout a trading day. 39. A conputer program
product residing on a conmputer readable nediumfor trading an actively,
managed, 48xchdhgeompuaigedrogoaa groductofistainn 89 furlsrrcouiprising ifstmctimsso ng a
conput er, t O; L‘g%rﬁduce a hedgi ng basket of securities for a market

spe@?‘éﬁeitg? P 8w t he mar ket

apply factor analysis to produce the hedging portfolio that tracks the portfolio of financial

instruments to hedge the position taken by the specialist in the exchange traded fund.

41.  The computer program product of claim 40 wherein the factors that are examined
by factor analysis include economic activity, inflation rates or other factors that are related to

measures of-economic-activity:

42.  The computer program product of claim 40 further comprising instructions to
cause a computer to:
determine an intra-day net asset value proxy for the fund by applying prices received from

a quote feed to security positions in the fund portfolio as of the prior close of the fund.

43.  The computer program product of claim 42 wherein instructions to apply occur in

a trusted computer system.

44. A system to manage intra-day trading of an actively managed fund on an exchange,
comprises:
-23-



specialist to manage investnent risk in the actively managed fund; and
record executed trades of the fund between buyers and sellers that occur
t hrough tweo1/%3eri al i st by determining a price of the finpariuad/qpsaduct
bet ween buyers and sellers of the fund. 40. The conputer program product
of claim39 further conprising instructions to cause the conputer to:
apply factor analysis to produce the hedging portfolio that tracks the

port f ol i o acbniputessysteh indudirig aprenéssort aad heshay th exqeasd donputdrasactionst he
specialist in the exchange traded fund. 41. The canputer program product of
cl ai APABOWGHEER SI0TE f EOPRUELPOSTAEPIOIHE CORRRFIIABSIIUSIORHOF BRUSHSA opsIpytarnc| ude
econgii c activity, inflation rates or other factors that are related to
nmeasures of -econom c-activity. 42. The conputer program product of claim40

further conpri prodpce adiedging basket dfeecieies fora rmakispesialisoio dREIMEINNEkEN
intra-day net asset value proxy.for the fund by applying prices received
from a qdbgepliFlodningee swastmest skdn f}}ecﬁ‘?E}V‘?I}ﬁnlaﬁ@eﬂG&@fK}ﬁ systim Birdher of t he
prior cl O%SmPitisiﬁ?e fund. 43. The computer program product of claim42
wherein instfuctfons to apply occur in a trusted conputer system 44. A

system t o manageradatpreestathat dladis tgdes ofthe ALY Bk ¥xETRRAIRGV ANy SR 288
exchange, f:orrtgl%i ses; -23 WO 01/73647 PCT/USQO1/ 40374 a conputer system
i ncl udi ng Seleht %Sahe shsqiahe by dpterminmgacpice of shpplinansial produdideivaes and

st orage tgusﬁérg)gﬁd &SRR n@r 097 am product conprises instructions for
causing a conputer to: pr odlice a hedgi ng basket of securities for a market

specialist to allow the market specialist to nanage investnent risk in the
actively managed fund; and systemfurther conprising: a trade process that

allows trades of the fund to be executed between buyers and
4 The system of claim 44 wherein instructions to produce a hedging basket further

comprise instructions to:
apply factor analysis to produce the hedging portfolio that tracks the portfolio of financial

instruments to hedge the position taken by the specialist in the exchange traded fund.

46.  The system of claim 45 wherein the factors that are examined by factor analysis

include economic activity, inflation rates or other factors that are related to measures of economic

activity.

47.  The system of claim 44 wherein the computer system stores a computer program

product comprises instructions for causing a computer to:
determine an intra-day net asset value proxy for the fund by applying prices received from

a quote feed to security positions in the fund portfolio as of the prior close of the fund.

48.  The system of claim 45 further comprising:
a second computer system which is a trusted computer system including a second
processor and second memory to execute computer instructions and storage to store a computer

program product comprises instructions for causing a computer to:
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sellers through the specialist by determning a price of the financi al
product between buyers and sellers of the fund. 45. The system of claim44
wherei n iw@01/tasd#T ons to produce a hedgi ng basket further PCDUPOI4HE74
instructions to: apply factor analysis to produce the hedging portfolio
that tracks the portfolio of financial instruments to hedge the position
taken by the specialist in the exchange traded fund. 46. The system of

cl ai rdeteSmiviecy datermtiteearf iatre-dry nethaatet salee proawiforatie Gyndftyapplyinanalcysieseivedicl ude
econdiom agobtevietd/to seadritqpositionsdh s fafid podifetio haef e pribhéelbsesfthé findt ed to
measures of economc activity. 47. The system of claim 44 wherein the
conputer system stores a conputer program product conprises instructions
for causing a conputer to: determne an intra-day net asset val ue proxy for
the fund by applying prices received from a quote feed to security
positions in the fund portfolio as of the prior close of the fund. 48. The
systemof claim45 further conprising: a second conputer systemwhich is a
trusted conputer systemincluding a second processor and second nenory to
execute conputer instructions and storage to store a computer program
product conprises instructions for causing a conputer to: -24 WO 01/ 73647
PCT/ US01/ 40374 determ ne a determ ne an intra-day net asset val ue proxy
for the fund by applying prices received froma quote feed to security
positions in the fund portfolio as of the prior close of the fund. -25
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