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tradi ng of any financial iQrsdsrefeaiceittRelakeisApplichiimlise agents. At a mininmum
it involves the buyer and the seller, and in the case of institutional
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return? 20 To address the above questions, anong others, a preferred
enbodi nent of the subject invention provides a trade cost neasurenent
framewor k and nmet hods based on theB&%&ﬂibﬁle that trading agents are
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15 (1) How best to measure the individual contributions of gach agent?

(2) How best to measure the synergistic contribution of multiple agents along

various segments of the overall frading chain?

(3) How best to measure the trading impact of various agents on the overall

portfolio return?

20 To address the above questions, among others, a preferred err\lbodiment of the
subject invention provides a trade cost measurement framework and methods based
on the principle that trading agents are vested with specific fiduciary roles demarcated

by hand-over instruction sets as well as the accompanying time-stamps.

25 Summary

Preferred embodiments of the present invention comprise, for example, a
method for measuring trade costs, comprising (1) capturing trade data over a
predetermined time period; (2) capturing time stamp data corresponding to said trade
data, wherein said time stamp data comprises open events and close events, data

30 regarding when an order is received by a buy-side trading desk from a portfolio
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i nvestnment/order |evel cost analysis for an. exenplary open-close tine
set. FIG 6 illustrates a preferred order/day |evel cost analysis for an
exenplary open-close tinme set. 20 FIG 7 illustrates a preferred

i nvest ment/ order |evel cost BHallejcEptien offhe Desssimgs ary open-entry-execution
conpletion-close tinme set. FIG 8 illustrates a preferred day/working | evel
cost anal ysi sFiCorl ilvstejesfsiugiayy radgserontemplsted e e ptafemedconpidimemofc| ose ti me
set (da%hé'}nveﬁﬁic% 9 illustrates a preferred day/working | evel cost analysis
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FIG 11 dftheigiverigs a preferred investnment/order |evel cost analysis for an
exenpl ary deci si on-open-entry-execution conpletion-close tine set. -2

FIG. 3 depicts sample sets of client fills available in a typical securities

market.

FIG. 4 depicts available times of sale and market events of a typical securities

15  market.

FIG. 5 illustrates a preferred investment/order level cost analysis for an

exemplary open-close time set.

FIG. 6 illustrates a preferred order/day level cost analysis for an exemplary

open-close time set.

20 FIG. 7 illustrates a preferred investment/order level cost analysis for an

exemplary open-entry-execution completion-close time set.

FIG. 8 illustrates a preferred day/working level cost analysis for an exemplary

open-entry-execution completion-close time set (day 1).

FIG. 9 illustrates a preferred day/working level cost analysis for an exemplary

25  open-entry-execution completion-close time set (day 2).

FIG. 10 illustrates a preferred order/day reconciliation level cost analysis for

an exemplary open-entry-execution completion-close time set.

FIG. 11 illustrates a preferred investment/order level cost analysis for an

exemplary decision-open-entry-execution completion-close time set.
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quarter B. 25 FIG 23 illustrates an exenplary return analysis for quarter
3. FIG 24 illustrates an exenplary return analysis for quarter 4. FIG 25
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15 FIG. 18 illustrates a preferred available/workiﬁg level cost analysis for an
exemplary decision-open-entry-placement-execution completion-close time set (day

1).

FIG. 19 illustrates a preferred available/working level cost analysis for an
exemplary decision-open-entry-placement-execution completion-close time set (day

20 2).

FIG. 20 illustrates a preferred order/day level cost analysis for an exemplary

decision-open-entry-placement-execution completion-close time set.
FIG. 21 illustrates an exemplary return analysis for quarter 1.
FIG. 22 illustrates an exemplary return analysis for quarter 2.
25 FIG. 23 illustrates an exemplary return analysis for quarter 3.
FIG. 24 illustrates an exemplary return analysis for quarter 4.
FIG. 25 illustrates an exemplary year-end portfolio returnylanalysis.
FIG. 26 illustrates a preferred order analysis and decomposition process.

FIG. 27 illustrates a preferred market reference price assignment process.

3.
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or report in a relational database server. FIG 29 depicts a query or
report phaoa30zizag an OLAP processor 5 Detail ed Descri ptipan/us3/®ysef err ed
Enbodi ments 1. Fiduciary Roles One may expect to encounter certain
fiduciary rolds thillusatesafyucad diregteugryduyepart @di Telptionalatabese for exanpl e,
the traq] of stock instrunents at the institutional Ilevel (see FIG 1).
An institutional buy-side manager in charge of a stock portfolio 10 derives
his trading d f.romthe fiduciary responsjbility vested in himby the
vari ous fundﬁﬁgkZ%ﬁ@?gf§68ﬁ§ﬁy§ePﬂ%?W%eﬁﬂﬁgaﬁghﬁg%a SE550%Never t hel ess not e
that even though there is a fiduciary handover fromthe director to the
manager, the director is not relieved of his oversight responsibility. For
exanmpl e, Departnent of Labor Rel ease 86-1 makes this abundantly clear for
pensPon sponsors: 15 ThPetailadBeagriptiphef Rrabeirash @nenisest mnent nmanager is.
not relieved of his ongoing duty to nonitor the investnent nanager to
.assure that It Hduciemnojes has secured best execution of the plan's
transactions and to' assure that the conmm ssions paid on such transactions
ar e reasonabl@nd may exgleat foamncounteihertaal fidncity tdies inrbkesageofsvernré&sear ch
services ptovided.,to. 20 the n _Th?Fg%%ector is thus, responsible for the

| an.
overal | e CoRfidY: B sxpapis .tradtﬂg_é) IRGHTEBHE & Gie pHEYaPRbct or may be
I N quar tigve} (L6 H@afﬁm%ﬁfjt@%aﬁ B@y—ﬁitdb mz%lhggr'h%%{hréé)f)f 4 BSrBoagRs S fiduciary

responsi bility may "be in days, weeks, 25 nonths, quarters, or years. Gven
t he 18dv eleriveshis triadikg pravilatedrong thet fidiciagnbspersibiltynasted in hsn hgked t o opti m ze

the market. value of hi ortfolio_b i ckin e right stocks in the right
amount s ‘gaﬁlau%{inﬁﬁére?tf)@gzstpgf‘?oﬁﬁg% ﬁ‘?ﬁ'@@%ﬁﬁ?@éﬁ%@é’ P’@%‘%Fsédm eft%étt YERs out of
the totthbidhhek ioh Fdasialy lRBlever fRekKthe dfettBetotRE thahbifts! therieétot #e manager .
In contrast, the strategic selection of funds and fund nanagers is the

core furféfrieves ol owright ispponsility. BresemplegDaparimetitieg Labai si on, a
manager ©hgages. 1t s %1@916&1&&39 He&Edr Séns?on SPONSOrs:

15 - The fiduciary who appoints the investment manager is not relieved of
his ongoing duty to monitor the investment manager to assure that the
manager has secured best execution of the plari’s transactions and to
assure that the commissions paid on such transactions are reasonable in
relation to the value of the brokerage and research services provided to

20 the plan.

The director is thus responsible for the overall performance of the plan.

The time-horizon for the director may be in quarters or years, whereas the
time-horizon for the manager’s fiduciary responsibility may be in days, weeks,

25  months, quarters, or years. Given the advertised risk profile for the fund, the manager
is asked to optimize the market value of his portfolio by picking the right stocks in the
right amounts and at the right times. The strategic selection of stocks out of the
totality of all available stocks is the core function of the manager. In contrast, the

strategic selection of funds and fund managers is the core function of the director.

30 In executing a trading decision, a manager engages the network resources of a
buy-side trader, handing over the execution of the trade (either in total or piece-meal)
along with execution instructions. For example, if the trade is triggered from an
information-rich perspective, instructions to the buy-side trader may include explicit

mandates for a speedy execution before the market insight is diffused and diluted via

“4-
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of the s - Lt rading neit: at __hi mrand.  Thi s i ncl ude
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. aving obtained the trading mandate from the manager, the buy-side trader

20  puts into play the tactical advantages of the stock-specific trading network at his
command. This may include aggregations received from other managers engaged in
the trading of the target stock, the broker-dealer network, the execution modalities,
the available instruction set within a given modality, as well as the price/volume/time
profile he wishes to pursue based on stock-specific trading insights available to him

25  and which he constantly updates cognizant of the market feedback he continuously
receives. In allocating the fills he receives for a given stock (amongst the various
competing accounts he manages), the buy-side trader needs to conform to allocation
rules that provide for fair allocation amongst multiple fund managers. Also as
méntioned, the buy-side trader needs to respond to the changes he receives from the

30  manager upstream. Thus in a network sense, the buy-side trader is a dynamic
information processing node (engaged in trading decisions) with many more nodes
downstream to him (i.e., the sell-side) than are upstream (i.e., the manager-side). The

time-horizon for the trader may be in days, weeks, or perhaps even months (for large
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tr ade ar};grr:: gée 00 ft ahl(fsr’tecic sltgc?kr l;ybtrhg légl{—glde %;ok%!? fan%y ﬁrst be handled by an exchange -

floor-broker who may either auction the tradé amongst othér floor-brokers, or place it

20  with a market-making specialist to take advantage of the continuous market he
provides for the given stock. By virtue of experiencing and directly participating in
the real-time information-rich open market of the exchange floor, the floor-broker is
capable of satisfying the unique fiduciary responsibility of finding the other side at the
opportune time, price and volume. Similarly, the specialist who makes the market for

25  the given stock has the central fiduciary responsibility to judiciously reveal the
information accumulating at his information node including his limit book (about the
buy/sell-side pressures) without inadvertently triggering unnecessary market jumps.
Also the specialist has the added respounsibility of providing market continuity by
participating on the other side when (and only when) the other market participants are

30  unavailable. As the order is filled, the sell-side broker reports back to the buy-side

desk. At the completion of the order, allocations are made into the various

participating buy-side portfolios. And over the course of subsequent days, the trade is
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the trading fli Pasfiduniayghzanivationdlifeetprinf (wWhedt inthiah omaforavlegl i ng agents. |I1.
Underlyin a_structures, 5 Thro the life cycle of a given trade, as
t he tra&%gwggégvgﬁ%ﬁ§¥ﬂ§%ﬁyiFﬁﬁﬁ%é%ﬁgggihere are ten distinct
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capagi t ¥ic). 2. The financial instrument description (instrument identifier,
deal structure, 10 etc.). 3. The instruction-set flow fromthe buy-side

towards the ABEKEelGRMS set bR IA LN R waRisithdHarket tade si de,

acceptabl e price-ranges, execution nodalities, settlement instructions,
const r ai(imchidg viohtrento traectradd-side, acteptapde pricterapgeseexechtiommodhlgiasy adi ng

ranager “aukiigrinerfigs Epbirditts on SaR s Paad e B0 ncl i ng ¢ he
ia? :‘/:zt rr;a Rta/ © rll(.j’%}rm tqgéllng ?zﬂio%gle\?ﬁsltifyi%z t}tleht(?ad’ea(%cif%rﬁal'gt%rga? z[m(ﬁ‘l) lbo%hht()ay t%g anges that
57 manager as well as the trader before the trade goes live '(iﬁciﬁaing the .
. ' investment/order horizon as well as the ratio.riéie' f‘br‘aill the ‘c.ha{rllge's that affect the
| trade during the course of its inx}eéfrflent/ 6r&<3‘r;1éngth hfe c§£zle). .
5. The market feedback flow from the market ééﬁtér towards the buy-side,
recording: (a) the before-trade market context capturing the opportunity to execute the
20  trading intent; (b) the dynamic market context as the order is being filled; and (c) the

post-trade market context.
6. The time-stamps as and when the above transactions/activities occur.

7. The trade/order linkages that connect individual trades by the buy-side
trader to the totality of the order (i.e., the trader-order) that he worked on behalf of all
25  the fund-managers he traded for.

8. The allocation-linkages that connect allocation-fills within each individual

trade back to the totality of individual requests by the various fund-managers.

9. The management/order linkages that connect the above allocation linkages
back to the totality of the order (the manager-order) as the individual fund manager

30  had placed it.



trade during the course of its investnent/order-length Iife cycle). 5. The
mar ket feedback flow fromthe narket center towards the buy-side,

recor di ngwo(ap72be bef ore-trade market context capturing Pog/usppeisbunity to
execute the 20 trading intent; (b) the dynam c market context as the order
i s being filll®dThandeftojentliskagpothat tormdet individet! mamdgenkent/&rderThe ti me- st anps

as and n the oye .transactions/activities occur. 7. The trade/order

| i nkageyﬁn?ﬁ%?s}%(%ﬁgoe t?tﬁlﬁ?'\?gahéﬁle WF%%?&SOB‘%W% %gmlgwt}gp 8&°8 ™ Pader to the
total i t yn@dstrhdif-lMgdR inkihofzon.t he trader-order) that he worked on behal f of
all 25 the fund-managers he traded for. 8. The allocation-I|inkages that
connect al | oqafc}, prtddsé | kiBh | Nedigyd e totality
of i ndi vi dual requestss r%Ofﬁ@t%lg ngﬁsﬂﬁﬁgiega%%géﬁog&qgop@%@ uPp%S£41
managenefiohagodey ad welk ageertiratradronmabets. Hoeatrona eablydafirination takages back

to the totalit f _the order .(the manager-order) as the individual fund
manager ™ 2}1?88(6 @F*&éstds pft_%e_hyé% EEy3 gerﬁggtiggggh@@g@gcesm hanghe

| nvest MeRiydill HRIERI RRte PRSI I0sEHyl: WfimTRBRAYSTRIY ihRIHi8fiodd Nkages back
to the totality of all t’he manager-orders falling wthin a conmon

i nvest matems| aspgiore significtrd thancatheraslso ovhilhegaificant mometdfole set s may be

codifie nd_recorded for the r.pose 5.0f on-going as wel]. as.

after-t ﬁ%ﬁo r%‘&%naghta’i“ﬁg}ag be %{Q/‘gﬁ,@%@ﬁepee@gﬂ; dia{‘]?‘frgsroﬁﬁgf’osﬁq‘ f’%#ﬂsminﬁ t he above
dat a0s etmarketafatd fémith@dpesdenprapitdt Uita VBB AnRECH RS, hilehdi @SRYfieas at hand
as well _as the underlyi ngg tradi ng philosophy at the firm sone of the

i nf or nat$ Bsability @ mosytag thpwmehasisy and theawnderiupvideddata sty s indhiel e

signifi ' ' ' y..be gl.eaned from

S opon ang of HAE: fla, leprob RPN Wt bt ElFR TG4 GANEHLL

I ndependgem thatroke) asdatlbasweodarredes sgmbdbl ags@em Rhdovehtmatsh Bequired s
t he abili tg.to crossfhhgg[kt he j n-house aﬁd t he vendor provi ded data sets.

Thus in tfaﬁ_ nstyment ¢ f gisapizplion wrRY ehg Rdaph s amimelist @pproach toof  capt uri ng
accysat @ab P aBIRStrade!rbBBIRIBOQYE br R?na\f}\%‘gl th@&tﬁd' e ahé gﬁén‘rfp}%e symbol tags
(item 2 above) to match the trade instrament. Thus an organization nay
ei t her adoprelensiveilehtenpaappg dattrapire. While the costs incurred (both '
organizational as well as technological) in the latter apprdach are substantial, it has
the advantage of capturing the view available tb ,.the'tradir;g agent as and when it
occurs, free from any down-stream after-the-fact corrections by third party market

20  data vendors as well as any cross-tagging issues.

In practice, each trading organization, true to its trading philosophy, records
and tracks its trades in ways that are unique to it. One of the key problems facing the
trading industry is the issue of systematizing and standardizing the variety of trade
related data sets. The measurement framework of a preferred embodiment of the

25  present invention provides a logical architecture for capturing the diversity of trade
related data sets by abstracting and standardizing that which is common between the
data sets while at the same time allowing client-specific data extensions for

customized analysis.

Depending on the sophistication of the firm’s order-management system,
30  many of the above data-capture tasks may be automated to avoid burdening the
trading agent. For example, the event-specific market-context may be automatically
captured as and when the given trading event occurs. Also, in order to allow seamless

mformation flow between diverse systems within and across firms, it is advisable to
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15 capture the above trade related data sets, or it may go the extra mle
and attenpt a conprehensive all-enconpassi ng data-capture. Wile the,
costs i ncwproad72bot h  or gani zati onal as well as technol ogiPcalysod/ossehe

| atter approach are substantial, it has the advantage of capturing the
vi ew av siahddslize tlmt pheee of adbmaptiag dimt islseing trandiened. The oocaifrsquehit &l f r om any

down- st fter-the-fact' ti -by third part ket 20 dat
Vendor s "Ge hBrH i mAego sty B Bt e oo e BEO PR eddhe ¢ rad: ng
or gani Zahddying infGmiaoh st WnAGHdR0 P, ﬂ&a@@f}yeqtuﬁlgcaqkag%desﬁﬁ%ttﬁéc ks its

trades in ways that are unique to it. e of probl ens facing the

t r adi nginipaeaitonyiransfertibe lessqidheoficenfive dorsienddrdige anthesinfomatiol sitng t he

vari ety ,of, 1rade el ated data sets. The neasurenent fra rk of a

or et o1 e Bifisn I BheinaRb By Pl (IR AR P B B S S

ar chi t egelih€erftives &astindatdige ddiess dhe/@esbisg. Dhe triddeost ithatgfefiat a sets by
abstracting and standardi zing_ that which is conmbon between the - data sets

whi | e aframgeroslaapa proferes erapddirgent|ationds sybfeciprititlexthality aast sempsalgndo f or
cust om RVASY ' . .St LoD the firms

or der - néﬁlga%@%%/&%e%ﬁegfn%@@& @%3%3/ 1%‘? E&%&Pﬂ%ﬁ%&%&%@&e g-glcl:lg%tiourpgasfl %?stgé may be
aut omat edsttod trattimigcghinsidecdngon benchinagd(irg thamatket)For exanpl e, the

event -speci fic market-context may be automatically captured as and when
t heigi ven tradi ng event occurs. Also, in order to allow seanl ess
information fl ow between diverse systens within and across firns, it is

advi sabl e t o T8FMB AR/ §B2R%-BGkpYS03/ 05562  standardi ze that piece of
information that 1s being transferred. The nore frequent and w despread

the i nf or mat ifpn £ 480 $f @e dgtéle?%ﬁr%%s%méegqtmﬁefﬂeifevaqerf r§L@pgardi ze on the
. A the Tess

underlying informatron set Vi ce-versa, requent and

wi despr dadsibhéhand-ofearmatkcbevent timsSeampstthe al teslfer ddsh enayfadtfillyveaset o

standardi ze on the information set. 5 And the greater the security and
proprietary <D@pasCaiReUThR igtheanosd aldmseatary fifae-sta@gsRtup thiter i ncentives to
standardi ze across .the user base. The trade-cost measurenent franmework of

a pref efPddeeloerHa AEptares Braasignpf g emdard merlst e ahhegesrad ity to
enbr ace pialsR Hegds SEHEEQbe?ﬂﬁé‘sfeRﬁné’-‘%tm@H%%’%%f%ﬂ}ﬁ%édr@m%!&f‘e ability to
e ommon benchmark. (i-. e

measur e cost of trading against a ., the mar ket)'.
independently available market-data, the main event that is captured in the OC model-

1s simply the date-stamp of the trading day.

OEXcC (Open-Entry-eXecution completion-Close). Over and above the time-
20 stamps in the OC model, the OEXcC model includes two other time-stamps: a) the
time-stamp when the order enters (or reaches) the buy-side trading desk from the
portfolio manager and b) the time-stamp when the execution is completed. Inclusion
of the entry time-stamp allows the tracking of the fiduciary hand-over from the
manager to the buy-side trader. And the inclusion of the execution completion time-
25  stamp allows analysis of the timing decision for completion. Depending upon the-
arrangement with the sell-side, the execution completion event could be reported (in
decreasing order of precision) either at each fill, or at the end of the total execution, or

at the close of the day.

DOEXcC (Decision-Open-Entry-eXecution completion-Close). The DOEXcC
30  model includes every time-stamp in the OEXcC model; it also includes the time-
stamp when the manager decides to engage in trading. Instead of being a hand-over

time-stamp between two agents, the decision time-stamp marks an introspective event
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10 I'1'l1. Franmework of Tinme-Stanps Dependi ng on the data-capture resources at
hand, there are four sets of decision/hand-over/market event time-stanps
that a trwoimgratesk may fruitfully use: OC (Open-d ose). PTHIGS03/6556he nost
rudimentary tine-stanp setup that a 15, trading desk could capture. It
consi st g thé disvyetich afnthe mehnaperk Btmakethe geadsistdfa ppeantradedrde) and cl ose

events. Si both th ti - . )
e pentreHiaFy HUATYNE & ORHRER St PRI eUet e R P EIoREh ured i ¢ he
ac ”Ddel:vtittﬂnsa gb&?h)’m.t B tgngllt)eeé)&érﬁ Q%at e thﬁ@sttaﬁ@ddd&ﬁdﬁg)poirﬁﬂé@ Ghe

a

(Open-En ry-eXecution conpletion- ose). Over and above the tinge- 20 stanps
in the @&isiogevent tiag HOEREGIvabylbiacketed afecaptunes withisrthe prasnizeliond: a) t he

ti me-stanp when the order enters r _reaches) .t he i j,ng desk
Fr o hastrsaPeTcot g i tg none o) Serdo e es B e PER R Do o
conpl ?t%c}]elc{g HUSIdQRe ety tfgtsent ry time-stanp allows the tracking of the
fiduciary hand-over fromthe manager to the buy-side trader. And the

i_nc!usion of i K 161 1 OF 4 dd B - Si f th

timng deci si%@%%@gg%ﬁﬁg?i gn. ]%{émg} ng bg%ﬁé%t%g&ogirﬂrléaﬁrﬁﬁe@nlgﬁ)yw fhot he ©

zeljl - si ]gelgn@l]_Eijea(enuid!eb:{ddemhr@l%dmt evashto tbo NQEXeC mwdek- 188 (in decreasing
rder o i

O e o coheuSb AR et e s W o6 Slachlfohl 2

(Degipsi ¢ QReRs Filvekn B and tansigomhet T DOEDXeL tinlhiset ROHXe eferBd nodel

includes every tinme-stanp in the OEXcC nodel; it also includes the tine-

stanp whehetetreandein dlyefiguteciscibs QRERNRYa@eiset- t radi ng. I nstead of being a
hand-over tine-stanp between two agents, the decision tine-stanp narks an
i ntrospecti vewailette abovadt 084073 320 PONE Uses Aoesien/hapd-overdngkslcr et i on of

the manager. It marks the genesis. o i.ven trad rder.;

regul ar i@cV9an{1?T§RﬂmpéH}YhF IMQH@}IT?@PE’&F YAE Igg%l(rgg-g& ﬁ?hl%gﬁ‘é%&frr adi ng

phi | osopfy it Biedt A1 @ Ve inkiriibntBetent Cobigdefbeataniflathat bee maye- st anp

boundary points for the ~decision event nay be effectively (Séggk(gt ed and
ﬁ .

; cr';]l gtllSL e(bamily.ﬂniop thrdeapriomenerafipmrhe DORFR - magelde éffiWetaf &y t racki ng
t.he rr?lfoggl.efntot&?er%]o%ldéf %Illessy%{en} Irﬁgy Lé&%’ﬁ%x{éﬁ&é@ #¥m the most basic X :
o "capture (namely the trade-date), to the most detailed (1nclud1ng all market, decision as-
| '\%}'e‘ll as Hﬁﬁ&—over events). The undérl;iing éplpro"ach'of time sfafnping the various
decision/hand-over/market events is sufﬁcienﬂy'genéric and may be applied across .
20  the board for the analysis of trading decisions by diverse fiduciary agents.
Furthermore, as the markets evolve, finer granularity in time stamping will allow a

closer mapping of the fiduciary linkages across agents/agencies. Once again, the

underlying methodology is sufficiently generic.

25 IV. Levels Of Analysis

Once the trade data as well as the appropriate time-stamps have been reliably
captured, the trading value chain may be analyzed at the following nine levels (see
FIG. 2) of interest:
Level I: The Investment Level Analysis, which tracks the trading activity from
30  Order Open to Period Close. Note that Period Close here indicates the closing of

regular calendar periods (such as end-of-month, end-of-quarter, end-of-year, etc.)

when portfolio returns are usually evaluated and j udged for performance. This
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the decision and the entry events. DOEPXcC

(Deci si on- Open- Entry- Pl acenent - eXecuti on conpletion-Close). The DOEPXcC
nodel adowotoh®7k@cenent event to the DOEXcC nodel. The plCagsowoiseevent is
a critical legal/fiduciary handover event that spans organizational 10
boundar iamiysﬁetzmﬁélalsbtby danel freml InvedtmentfOpansto Petied O(dsPXe OrdérMeecttdn i S al so
referred [1 ein and in the figures as the ODEPXcC tinme set. Wiile the
above sécEP (goﬁgl HEmEEATRS Ay dyala gl@m si on/ hand- over/ mar ket - event

time-stanps in the real m of eqU|tI\;,trad| n i s by no_neans conprehensive
§

nor exhaust iLeEeligr The Qrder hefehgup TtsrWhﬁhg@ﬂ@\ﬁéﬁ;@dm%ﬁwlﬁémmor exanpl e
that ong), H&yonééx @}QI@QE&W ’Ik&% ﬁ@o%m on event fromthe DOEPXcC nodel to

arrive at n ot her words, the systen1nay be easily

ext epnded, fromthe Si e t rade-.dat to the nost
detalled (in @ﬁﬁbqﬁFI“’%WE@ka%%g# ‘%P%Em' aly ﬂ%ﬁglg%er events). The
under | yir@naipfl @diosed theighP bsnaeR HRUOIRLT ¥ | hﬂlﬂfhe I8RGtHéMN/hand- over / mar ket
events is sufficiently generic and may be applied across . 20 the board for

t he analoye@k.of tradi ng decisions by diverse fiduciary agents.
Furthernore, as the markets evolve, finer granularity in time stanping wll
allow a cl oi@Nelrﬁ/pﬂihn@&nythleAmlmj@inﬁyh trackde dyetsadang Mis/itag"mnm fleagenci es.

On th rl t hodol f 1. ic. 25 IV
Le3§| 9B prsyier R i R A iy Saﬁ#ﬁl@é& uihed iR | ai e

t bl t di I h b
anaklsed Bt trueh Dl TapRis Bk oreqihdopdiarel ot Ig e Teepwibs nd oot I
The | nveapc dh Wby A loisidt: Lmlgﬂd&fe%és&év@po&do%ﬁ' ng activity from 30

Order Open to riod Cose. Note that Peri"od C ose here indicates the

closing of  reqyf gt %'v@mﬁg&ei UEN %mcﬁaaa&qﬁg{r?mgm v - duarter,

end- of -year, etc. olTo returns are usua and judged
for perfthHBaylEﬂtrdem the D2 P!Meﬁﬁﬁ@ﬁ&ﬁéﬂml‘e’@fdnhﬁﬁ&hﬁlﬁﬁ)ﬁea to &neeliyesiigorcoul d al so
be donefélrom I nvest ment Open to Period Close or Order Decision to Period

Cl ose i f-'?ife tine-stanps are avail able.

15 - Level VII: The Available Level Analysis, Wthh tracks the tradmg aot1v1ty
" from the Day Placement to the Day Close. - ‘

Level VIII: The Day/Working Reconciliation Level Analysis, which
reconcﬂes and closes the gap between the Day Level and Workmg Level outlook
And if the Placement Time-Stamp were available, then the Level-VIII Analysis would
20 be the Available/Working Reconciliation Level Analysis, which reconciles and closes

the gap between the Available Level and the Working Level outlook.

Level IX: The Day/Available Reconciliation Level Analysis, which reconciles
and closes the gap between the Day Level and the Available Level outlook.

Obviously, if the relevant time-stamps were not being captured, the level of
25  analysis that could be done would be limited. But at the very minimum, analysis
levels I-V would be available to all clients who at least captured the date of the trade.
Sections VI to IX below go case-by-case through the available levels of analysis for
each of the four time-sets described in Section IIL. Section X expands the framework

to include portfolio return analysis.

30 Note that in FIG. 2 the relevant time-stamps (along with the respective

symbolic representations) are as shown at the top rows. The execution time-stamp (X)
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Level I1l1: The Order Level Analysis, which tracks the trading activity from
Order Open or Order Entry to Order Cose. 5 Level I11: The Investnent/ O der
Reconci | iwDiogn72ecvel Anal ysis, which reconcil es and cl os@€Tiuse3/gsp2 bet ween
the Order Level and the Investnent Level outlook. Level 1V: The Day Level
Anal ysi &,anwhirgforted Agpsthétionl timadtangp bettviesti pcdmam(Phand d2dyutfapen (or the Day
Entry, if the tipge-stanp is available) to the Day C ose. 10 Level V: The
Order/ [ﬁ%}“@SE%é%‘Fa}ati on Level Analysis, which reconciles and closes the
gap between the Order Level and the Day Level outlook. Level VI: The

Worki ng Level Analysis, which tracks the trading activity from the Day
Entry (or the Day Placenent, if the tinme-stanp is available) to the
Execution CNo&dentlBracatien Avil Marlfdtd lfaraig Riiddee Frau SamphealDytsiSsts whi ch tracks
the trading activity fromthe Day Placenent to the Day Cl ose. Level VIII:
The Day/ Wor KFTGES. Bemmirrt;irésjpattimﬁy depiet saﬁcqﬁée ye3$ 6f ClMnit@Hills arlbici | es and cl oses
the gap betwee &e D% {avel f g:IW)rk Level outlook. And if the

Pl acemeftTepPARding 4 Hpe (i Saleg g¥ailahls ia the ®%-he Level -VI1I Analysis would 20
be the Avai l abI e/W)r ki ng Reconciliation Level Analysis, which reconciles
and cl oses #¥shgup lrb’éi lienFilSmmay the(rdeamaderspanngd Wﬂg Level

out | ook I i SIS whi ch
reconci ergsg&ﬁv d><}'oses altgﬁ}eé/fgg bzc{g &4 @ﬁéﬁ?ka&é?{ied\;&fd_&l\%?s val | abl e
Level oﬂﬂkﬁnl{)aymvdfmusﬁjdsf0rfDatymereﬂ)eyalﬁte§unan&%QPr@éeWmem}t bei ng

capﬁ red, the %fvel of 25 ang(l)1 sis _that could be done wuld be limted. But

e 9@‘19 tPilnthZ- 2 draded dotlarg g, anawhaEB@cWaNOAW@ to all clients
who at keasiied AREH gggnt:@@th %cﬁéﬂ@g&t@?&de Sections VI to | X bel ow go

case- by-case through the avail | evel s of analysis for each of the four
time-sets described in Sectlon I11. Section X expands the framework to
i nclude portfolio return analysis. 30 Note that in FIG 2 the rel evant
time-stanps (along wt he res synbolic representations) are as
shown atExgpﬁWtA@@Dgzﬂ\j\@.g’h’QFPé 8&? ?’yﬁx‘c”?%ﬁéﬂéﬁﬁ L8127 ]&)

> FillVolume 10,000

15 Similarly, on Day 2 the sum of the [Price x Volume] product totals 945,250
. traded dollars. Thus on Day 2, the Execution Volume Weighted Average Price
(VWAP) the client gets is:

z FillPricex FillVolume 945250
> FillVolume 10,000

ExecVWAP(Day?) = =$94.53 - (2)

20

At the Order Level, the sum of the [Price x Volume] product totals 1,757,500
traded dollars. And the Execution Volume Weighted Average Price (VWAP) the

client gets is:

> FillPricex FillNolume 1,757,500
Y FillVolume 20,000

25  ExecVWAP(Order) = =$87.88--- (3)
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WO 03/ 073220 PCT/ US03/ 05562 is an unreported hypothetical tine-stanp

bet ween pl acenent (P) and execution conpletion (Xc). V. dient Execution
And Mar kewo@Boanemg Prices From Sanpl e Data Sets 5 FlI GS. P8TArsd3/d5562
respectively, depict sanple sets of Cient Fills and the corresponding
Time O Sal esSiemlaily,dbdre theiTinteeofifaidselata ses(ss1BIGL 4)ronkEnfay calduGits gt Fi | |
Summary),,. the (trader) o spanned two consecutive days. On each of the
t Wo daysl\,hﬁtl(ﬁrec}(@?ﬁ]%fn%qsém )8! ag K8 OF fierponty gwhich iy hefpdumpgy 1 and
four filyys; . JPayy A pt G5e | 10 product
total s égﬁg%ggégﬁ¥g%ggﬁgolIar§?l#ﬁﬁ%%qgﬁaﬁggﬁ?&g?ﬁﬁ'E§g¥%f}g%h$blune

Vi ght edMarket Glgeriis Piee oived?) Enthe(thé sugtmeged sanddDasFClose Rimé ssgmenfi | | Vol une
812, 250 @ECWPI(DQW) $81.23--- (1) Y Fill Volume 10,000 15 Simlarly, on
Day 2 the’ U the [Price x Volune] product totals 945,250 traded

dol lars. Thus on Day 2, the Execution Volume Wighted Average Price (VWAP)
the client gets is: I Fill Price x FillVolunme 945,250 ExecVWAP(Day2) _
$94.53 --- (2) > Fill Volume 10,000 20 At the Order Level, the sum of the
[Price x Volune] pro t ot 1,757,500 traded dollars. And the
Execution Vol une Wi gikefA¢ Péﬂ@gP@i WWAP) the client gets is: Fil

Pri cex FMGR/_odfa(tEeyllFT%%%H%—&%%@%—%@MW.&S%L-&&-{@ 3) Fill Volune
20, 000 -12 WO 03/073220 403/ 0558%.08 nilarly, fromthe Tine of Sales
data set (see FIG 4) ongimay calculate the Market Cl earing Prices (MCP)
bet ween any pair of tinme points (which is the Vol une

Similar calculations may be made for other time periods.

10 Here we have used the Volume Weighted Average Price (VWAP) as the
representative market price. The VWAP measure uses all of the traded volume to
arrive at representative number. If we assume instead that a given client trading a
given volume could at best achieve say 20% (or an alternate-stock specific normal

. 1ate of trading) of the total traded volume in each time segment, we may then

15 calg}_;_late what is termed the Twenty Per.cent Test Measu;re (TPTM). To illustrate: the
10,000 share client volume for Day-1 may be executed in a 20% sense between the
entry segment (Segment 6) and Segment 14. And the volume weighted average price
of these 20% segment volumes would be the Twenty Percent Test Measure starting at

Entry:
20
Segld
Z Pricex 20%Volume 33.840
TPTM _e(Dayl) = Seg6 oo = 103600 =§$73.384 (4a)
Z 20%Volume >

Seg6
And in the equations that follow, instead of using the market VWAP as the

benchmark for comparison, we may as well use the Twenty Percent Test Measure as

25  shown above.

-13 -



Wi ght ed Average Price or VWAP between the two tinme points). For exanple,
the Market Clearing Price between Entry (tine segnent 6) and Day O ose
(time segwors/o782012) for Day 1 is: Seg42 Z Pr ice x Vol unmeChaBRes/esseDayl ) =
Sg6 = 7,865,600 = $77.88--------------- (4) Seg42 101,000 Z Vol une Seg6
Simi | ar cal cuVhtAmhsiswyhdOCiktide-8ar ot her time periods. 10 Here we have
used the Vol ume Weighted Average Price (VWAP) as the representative market

price. The VMBfhsitzasuweheSemnpé bf@&héﬂﬁevhbrrﬁﬁlﬁ@%@}mmfﬁnﬁrﬁm ofadlr i ve at
represent at. ve nunber. |If we assune instead that gl ven client trading a

gi ven vdioshelediyg ataﬁﬁsﬁ@ﬁelhﬁﬁl%@héﬁem)@%%ﬁeedﬂ% 1 eqtnds mestiaell. specific
normal  4,81€ ph nﬁrfrﬂﬂ]\rﬂglch V\%rehpfs i gﬁ acﬁa?éjqn\é?ll gggﬁu@regach time segment,

we may then’15 ca ate 'S ter rcent Test Measure

TPT To il voI une for may be
faxec%/{ ed |OnI Ilng@%/g al%Ilepﬁs gtdgseett\g\%egocq?cg@%}g}ns ) ‘gad ?rdfé%?‘?ﬁﬂ’ttga}{to%d Segnent
14. And dpeged/stl Moqumeghﬁdeﬂogmepﬂ&e OfdeEOpeflf. Dubifs %e&@régrﬁegfﬂe%tavol umes
woul d be the Twenty Percent Test Measure starting ntry: 20 Segl4 Pr

i ce x 2098RN theordprreareshat B 7S84ted ey Exec). 61331@81@0 the ¢7igr dosbd( the) Y
the. mar ket IAR 45 Phs ﬁ‘@éﬁ%m@ﬁk??%’?‘t% et s Rl ey AE6G3r oo the
Twenty PResokendsedes$1IEHsPetodClodd. Aﬁoywur&tgqheumlﬁe order was in the
10 market, the order-length market-clearing price (OMCP_oc), which is the volume
weighted average price from order open to order close, is at $78.60. Given these
investment/order level price-points, one could construct Levels I, II, & III of the

cost/performance analysis as shown in FIG. 5.

15 ~ Level I: The Investment Level Analysrs A preferred Level I Analysis for the

OC-set mvolves ﬁve separate cost numbers as follows

Ideal Investment Level Gain/Loss: The difference between Period Close
($132.50) and Order_Open ($70.00), which amounts to $62.50, spans the full range of .
investment level gain (or loss) that may be achieved in an ideal frictionless market.

20 And the corresponding gain/loss factor preferably is obtained by dividing by the order
length Order_Exec. Note that these factors may also be obtained by dividing by the
appropriate Market Clearing Prices (for example, here OMCP_oc). And when
dealing with Reconciliation Levels (Levels III, V, VIII, & IX), the Market Clearing
Price associated with the longer time span ought to be used. Using the Market

25  Clearing Price instead of the Execution Price helps make the various factors

comparable. Thus:

Ideal Investment Level Gain/Loss = (Period Close -

Order OPen).....ooeeier e e e (5)
30 Ideal Investment Level Gain/Loss Factor = (Period_Close -
Order_Open)/Order EXEC. . .ouvuiiiiniiii i (6)
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WO 03/ 073220 PCT/ US03/05562 VI. Analysis of the OC Ti ne-Set Consider now
the exanple of a client who has the very mnimumof all possible
time-stanwe, 0302y the OC (the Open-C ose; see FIG 5) seCI/uAs3/oenti oned
above, at a mninmumeach client is recording the date the trade occurred. 5
In the sanple OC set (depicted in FIG 5), the day the order opened, the
stock opened at $70.00 (the Order Qpen price: Oder-Open). During the

| ength of the&xpettad invekEleht Lbha GidEssseXRE HifRferrt b&ocBPefibh & 16¥cder - Exec) .
On the day the order closed, the stock closed at $111.50 (Order d ose).
And at thEB2H) 28¢ therdemipasihrasketsdeariag prich OMGR o) (17850 vehicl132. 50

or der | RSERS SR8 D0, gralf Wbl bR A BRI Al el vt gt el

aver age aphiees] ihraoffictiotit inpRENAHO tHercdaespindig, gairdlods f2618 néld.beG ven t hese

i nvestnment/order | evel price-pqints gdone could construct Levels I, I, &
111 of tabkrineddstdipdinehnibsosdadensisPudesExsiohiS n FIG 5. 15 Level I: The
| nvest nent Level Analysis. A preferred Level | Analysis for the OC- set

i nvol ves fi véxpepiad fnvestoomt Lavehsemin/Loss + GleriodsClopddeal | nvest ment Level

Gai n/ Lom\%}]{;hg di fference between Period Cose ($132,50) and Order Open
($70.00); i—c??"a”rrb‘U'ht"s‘“t“O"$62‘.‘50;"‘S‘péh“s‘”t’hé‘"f'ljl'r"'r"aﬁ of investnent

| evel gain (or loss) that may be achieved in an ideal frictionless market.
20 And the corresponding gain/loss factor preferably is obtained by -
dividing by the order |ength er_Exec. Note that these factors nmay al so
be olgt ai ned @‘PﬁFt\?gg‘?‘?%ﬁW‘%kﬁi@g}gﬁﬁFﬁ (ral‘faéfoé_ eret @ptearing Prices (for
exanpl e,oere o PbRIeP BrecANd When  dealing with Recongiliation Levels

................................................

(Levels 111,77V, VIl &1X), the Market Cearing Price associated with the
| onger tine span ought to be used. Using the Market 25 Clearing Price
i nstead of the Execution Price hel ps nake the various factors conparable.

Thus: 1 deal | yeSG RN LEY 2 oA 08 15 RS Lh QTR Q5 per HolosPEM)

ose

.............................................................. (5) 30

| deal | NBERL MBNind ey @ldefFeinplhladssutioadiiet (OrdePeExeayl($87 83 which

Order-Qpen)/ Order-Exec ....... T PP (6)
15 "amounts to $44.62, spans the actual investment level gain (or loss) that was achieved :

by the client in a frictional market. And the co’rrespbﬁding gain/loss factor may be
* obtained by dividing by the order lerigth Order Exec. Thus:®

Actual Investment Level Gain/Loss = (Period_Close -
20 Order EXEC). ..ottt ettt ©®)

Actual Investment Level Gain/Loss Factor = (Period Close -
Order Exec)/Order EXeC.....cccviiiiieiiiiiiaiiaaieieeaianananannn, (10)

25 Market Investment Level Gain/Loss: The difference between Order Open
($70.00) and order-length market-clearing price (OMCP_oc = $78.60), which
amounts to -$8.60, is a measure of market impact and captures the average cost of
trading during the length of the order. The corresponding gain/loss factor may be
obtained by dividing by the order length Order Exec. Thus:
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-14 WO 03/073220 PCT/ US03/ 05562 Expected |Investnent Level Gain/Loss: The
di f ference between Period C ose ($132.50) and the order-1|ength

mar ket - clwearodfgs2pr i ce (OMCP oc) ($78.60), which anmounts POTABB3/8362 spans
t he expected investnent |level gain (or loss) that nay be 5 achieved in a
frictional mavikbet Indestineitd evel Geinflans~{Qrdgai Opdnoss fact or nay be obt ai ned

by di vi di by .the order | ength Order Exec. Thus: cted I nvest nent
Level G;t} é@.._.__,..(.Pe.r.i.od..G.Os.e..._...avcploc.). ................. E-%& q?
.................................................................... (7) 10
Expected I nvestnent Level Gain/Loss Factor = (Period C ose - OMCP oc)/ O der

Exec ... .. . e (8) Actual
| nvest ment Léakeldavestmentd:evehgaigiTidse Fastiere fandaedipeRer i od O ose ($132. 50)

and the (?Mé? h.execution price (Oder Exec) ( .88), which 15
armu%ts 0 43%@',%%%%%"t'h'e'"at:'t'ua'l'“i'n've'srrm'nt'"r'evei ain.(or loss) that
was achieved by the client in a frictional market. And the correspondi ng
gain/loss factor may be obtained by dividing by the order |ength

Order _Exec. Thus". Actual Investnent Level Gain/Loss = (Period Cose 20
O der  Exec) Execution Investment Level Gam/Loss: The difference between order-length

........ market-cleari : OMCP oc= $78.60) and the- . . : ca-(9) Act ual
| nvest nent CLeC\/%aFnégPﬁ Eoss F—é)gt OSF = esrelrf ggrc&ﬁrolgrégﬂ_l eﬁ%lg(r)r-l g(“éec) / Or der - Exec
........ (Order. Exec) (887.88),.which amounts to -$9.28, is.a meas(ifedd)f tRSedrskeist paidest ment

Le Gai n/Lgss:. The difference between O der en ($70,.00) .and
o7 b B by AR S e s B PN eite. ShaoumPoRing FiaAsBunt s o

-$8. 60, fhSoPmARBS UHGined bg@m@ﬁlﬁibwﬁ&érdamengﬁ@ﬂa&eﬁxe&er_hay:er age cost of
trading during the length of the order. The corréespondi ng gain/loss factor

may be obt aipedy HidHAERT ¥ ERE/IQLEET ta_Order Exec. Thus: -15 WO
03/ 073220 PCT/ US03/ 05562 WNar ketél nvessgmg(r%t evogl Gai n/ Loss = (Order Open

OMCP_0C)OTAET_EXEG) . cauvanvercsne o aciesmarsenem o aeaeoesnmanasasncmmmmsermmmerneeld3) oo oo i e e
(11) Market Investment Level Gain/Loss Factor = (Order Open
15 " Execution Investment Level Gain/Loss Factor = (OMCP oc -
Order Exec)/Order Exec................ s (14)

Level II: The Order Level Analysis. A preferred Level II Analysis for the OC-

set involves five separate cost numbers as follows:

20 Ideal Order Level Gain/Loss: The difference between Order_Close ($111.50)
and Order_Open (§70.00), which amounts to $41.50, spans the full range of order
level gain (or loss) that may be achieved in an ideal frictionless market. And the
corresponding gain/loss factor may be obtained by dividing by the order length
Order_Exec. Thus:

25 Ideal Order Level Gain/Loss = (Order_Close -
Order_OPem)...ou et (15)

Ideal Order Level Gain/Loss Factor = (Order_Close -
Order Open)/Order_ ExXec.... ...t enene, (16)
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5 OMCP 0C)/ Order EXEC . ... e e
(12) Execution Investnent Level Gain/Loss: The difference between

or der - | eryOh3/omaeket - cl earing price (OMCP oc = $78.60) anecCrhsozosser - | engt h
execution price (Order Exec) ($87.88), which anbunts to -$9.28, is a
measure of the excess cost paid 10 out by the client as neasured agai nst
the market average. The corresponding gain/loss factor nay be obtained by

di viding by BeedédOrddr€RYEIGHAN/MOEs: Ekediffeféiies befra Orian Cldwest nent  Level
Gai n/ Loss = %OVCP 0C Oder EXEC) ...ttt e e e .
:50) and the(or:

DRI €39 § ot (ordgr-lengh maglqitcioaring auiess (QMAP_peWEV8-68), whidkss Fact or =

ed
.............................................. e O der
Leve$ Aiah fisitidnalimprkel emdeable t@msbordindpehNssk Fadi@miigee 6¥ains@byi nvol ves five
separate. cost nunbers as faollows: 20 |Ideal Order Level Gain/Loss: The
di f f er efE2IB8 YA orderiepsttider_F39% The8)  and Order Open ($70. 00), which
amounts to $41.50, spans the full range of order |level gain (or |oss) that
may be achi e\Eéfﬁ%th@mdﬁird@ml(ﬁm/épﬁiﬁ[(g@@r_@ﬁwet. And the corresponding

gai n/ | om&gcéc r may be obtained by dividing by th rder length Order

Exec. Thus: 2 I'(:l”é'al“‘Or“dia’f"'L'é‘\?'e'l"'Gai"h‘/'I'_’O's“s"'i“('O"d‘er1 ose Order_Open)

............................................................... (15) Ideal
Order Level Gain/Loss Factor = (Order Close - Order-Open)/ O der- Exec

T R (16) -16 WD 03/ 073220
PCTAS03/ 05585 Petissd Oxde derrldeainilogelactesiT(Qrdes Classe di f f er ence bet ween

O der Cgve (%@dép)ax@ad...t,he...Q.r.d..e.r..-.!..e.ng.t..h..tta.r.!ﬂ.e.t..- C..besgri ng price (OMCP oc)
($78. 60), V\/Ei‘c anounts to $32.°90, ‘spans the expected order |evel gain (or
| oss) that may be achieved 5 in a frictional market. And the correspondi ng

gain/loss factor may be obtained by dividing by the order | ength O der

Exec. Thus: @(c?&'ﬁ t&gercfe%%{ Glii%ss :%enc{i%fgr%ﬁce:be(t\%gneérdce]r_ Sse OVCEP_o E: )1 7)

($111.50) and the order-length execution price (Order Exec) ($87.88), which
15  amounts to $23.62, spans the actual order level gain (or 1bssj that was achieved by the-
client in a frictional market. And the corresponding gain/loss factor may be obtained -

by dividing by the order length Order Exec. Thus:

Actual Order Level Gain/Loss = (Order_Close -
Order EXeC). ..uuoiii i e (19)

20

Actua] Order Level Gain/Loss Factor = (Order_Close -
Order_Exec)/Order EXec......civeiiimiiiiiiiiiiiiiiiiiiiinne, (20)

Market Order Level Gain/Loss: The difference between Order_Open ($70.00)
25  and order-length market clearing price (OMCP_oc = $78.60), which amounts to -
$8.60, is a measure of market impact and captures the average cost of trading during
the length of the order. The corresponding gain/loss factor may be obtained by
dividing by the order length Order Exec. Thus:

Market Order Level Gain/Loss = (Order_Open -
30 OMCP 0C)..vuennanannnnn. ettt eeieeiaaearieertaereneeerarnenen (21)



10 Expected Order Level Gain/Loss Factor = (Order Cose OMCP_oc)/ O der Exec
.................................................. (18) Actual Oder Level
Gai n/ LosswOThe7ated f er ence between Order Close ($111.50) &0d/uSe®05562
order-1length execution price (Oder Exec) ($87.88), which 15 anpbunts to
$23. 62, spans the actual order level gain (or |oss) that was achieved by
the. client in a frictional nmarket. And the correspondi ng gain/loss factor
may be obt ai MaketQrddt Ledil@gpibyotsdtacnr egOrda@n@pbn O der _Exec. Thus: Actual
O er LA B B 20 005 OB 0 19y 20 sorum
Order Level Gain/Loss Factor = (Order Cose - Order-Exec)/ Order-Exec
............................................... (20) Market Order Level
Gai n/ Loss: The difference between Order Qpen ($70.00) 25 and order-length
mar két cl ear iBxgegianc@rdeOMVERe! 661 LER8TBO Y ffevdrice betwmpumtrdertlength $8. 60, is a

f ket i t average cost of trading durin
the | enderkOrIoREesrRE ML Gor s BEBAte iy BarPhebexrateBPify be obt a ned
by  di vidideg_inech (537989 8k hicB REHoOnPHSIB0 X BC mEMUSE oMRE kRlesSESIepaievel
Gain/Loss = (Order Open 30 OMCP_OC) ..... ...,

PCT/US0% 08588y b&BE iRk B Wiate® 6 i BaB 850 SASt Yico (R der Open OMCP
ec

oc)/ Orderkxec - .. R e T T T (22) 5

Executi on Order Leve in/ s: . The difference between order-|ength

nar ﬁ(@t -cl ear &ﬁﬁcmb}qnc(ér%ﬁégiam_ﬂg%—' fcgnacf he order-1length execution

price ((Qag[egx_gegec) ($87..88),. . which ampunts to -$9.2 32i s a neasure of the
i

excess cost paid out by the ciient as neasured agai nst the narket average.

The correspondi ng gain/loss factor nmay be obtained by dividing by the
order length Order Exec. Thus: 10 Execution Order Level Gain/Loss =

(OVMCP_oc O §8kcfiiCdrder Level Gain/Loss Factor = (OMCP_oc -

Level III: The Investment/Order Reconq.iliatio‘jn L.evelﬁAnalysis. A preferred
Level IIT Analysis for the OC-set involves a single set of reconciliation cost numbers .

as follows:

Order Level Horizon Difference Gain/Loss: The difference between
20 Period_Close ($132.50) and Order_Close ($111.50), which amounts to $21, accounts
for the market gain (or loss) that occurred between order close and period close. And
the corresponding gain/loss factor may be obtained by dividing by the order length
Order_Exec. Thus:

Order Level Horizon Difference Gain/Loss = (Period_Close -
25 Order_CIOSE)....uuuuiein ittt e e e (25)

Order Level Horizon Difference Gain/Loss Factor = (Period_Close

Order_Close)/Order BXEC....ocivuiiiiiieeiiiiiiiiiiiie e (26)
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Execution Order Level Gain/Loss Factor = (OMCP_oc - Order-Exec)/ O der- Exec
...................................... .o (24) 15 . Level 111:
The | nveswomap7eaer Reconciliation Level Analysis. A prefemrusds/oisexvel |11

Anal ysis for the OC-set involves a single set of reconciliation cost
nunbers. as @ambidomow Oraidery leesiehalieis iz brihoDG f €6 QaPRA2Ys)s theThe

di fferen e 'bet 3 ($111.50),
which a cﬂfrlﬁ PR %8052@83%}’%%F§]’ b%ﬁnéthe ggl%d(% t eggs B that occurred
bet ween Qeeged almase(mé ]p@;v iBxdc JCMSQheMclbdfbﬁ aC §90. eeabmmgsegau n/ | oss

factor may be obtai ned di vi the order | ength  Order Exec. Thus:
O der LeReifingdbe itlmﬁh@phqfréﬁf@ﬁe@ﬂ@an@fkﬁo% daylength Har@t-e?énng PBCY der _Cl ose)

............... g25) O der
Level HOENMGR 459+ Vs js e glumq weishied average prig from day open o day clos

O der - Cl ig9e3 75X 1d @ XL e, the stock opened.at $91.00 (the Day. Open). During the.length . . . . (26)
-18 WD 03/073220 PCT/ US03/ 05562 Consi der V\% | evel dﬁagal ysis with

the OC sefith¢ fayathegyieniprepnipd 2t 53423 @b%@ﬂy&@ﬁ Mtﬂg?fedseloﬁ Day_Open) .
During tdg /3%3%2@; tséc?gguﬂf% ’thettﬂﬁe@ﬂf'c%@ﬁt wgaaﬁ%{% £dr@t, th8day2RBngthhe

Day_Exec sed at Close). Duri ng the tine the
client V\mmdenclted&mgm{dee(DMCBeoqjag/aﬂwﬁWhGMKMSedhEmhg’lmpmssn( DMCP_oc) ,

which is the valu rice fromday open to day close, 1is
oGP G PrTRSIRE Loy SRRy g e Lo T EGE Ben) | Duri g t he
| engt h chnsg—ﬁ@ecﬂés\’sho%‘ﬁn@lt}?&t executed at $94.53 (the Day_Exec). And the

stock closed a $111.50 (Day_Close). During the tinme the client was in the

mar ket, the day-length market-clearing price (DMCP oc) is at $93.97. G ven
t hese day | evel price- poi nts, in 10 a preferred enbodi nent Levels IV & V of

Ve The Day LEORT kg O oSl SRy A AERR Lo MORIICEEIR 08 o™ e
i nvol VeSseftiir\/s%hﬁb@méaé@rﬁe%bstmfmﬁf&sa"sﬂdvod | ows:
15 Ideal Day Level Gain/Loss: The difference between Day_Close ($90.50 for
Day 1 and $111.50 for Day 2) and Day_Open ($70.00 for Day 1 and-$91.00 for Day
2); Wthh amounts to $20.50 (for each day); spans the full range of day level gam (or
loss) that may be achieved in an ideal fncuonless market And the correspondmg

gam/loss factor may be obtained by dividing by the day length Day Exec. Thus:

20 Ideal Day Level Gain/Loss = (Day_Close -

Ideal Day Level Gain/Loss Factor = (Day_Close -
Day Open)/Day_EXeC......coiuiuiiiiiiiiiiiiiiiannciieainens (28)

25

Expected Day Level Gain/Loss: The difference between Day_Close ($90.50
for Day 1 and $111.50 for Day 2) and the day-length market-clearing price
(DMCP _oc) ($75.81 for Day 1 and $93.97 for Day 2); which amounts to $14.69 for
Day 1 and $17.53 for Day 2, spans the expected day level gain (or loss) that may be
30  achieved in a frictional market. And the corresponding gain/loss factor may be

obtained by dividing by the day length Day Exec. Thus:
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15 I deal Day Level Gain/Loss: The difference between Day_C ose ($90.50 for
Day 1 and $111.50 for Day 2) and Day_Open ($70.00 for Day 1 and-.$91.00 for
Day 2); wbiosh7eounts to $20.50 (for each day); spans the@cCfrisbs/ossenge of
day level gain (or loss) that may be achieved in an ideal frictionless

mar ket . And thepecied Deydcvdi Gain/Igas #/(Dag Cibact or nmay be obt ai ned by di vi di ng
by the cﬁ%d 9)th Day Exec. Thus: 20 |deal Day Leve% 9§5a| n/ Loss = (Day_d ose

D ay Op MECE 00)..c ol ST T T
.................................................................. (27)

| deal Day Level Gain/Loss Factor = (Day_Cl ose - Day_Open)/ Day_Exec
.................................................... (28) 25 Expected Day
Level Gai n/ LoSepectpidayilfever @riod.dseferierr Jagy Qloze ($90.50 for Day 1 and

$111. 50 d the day-length market-clearin rice (DMCP_oc)
($75°81 @@Cﬂé%)@;ﬁ 80397 For Day -2y whicch amountit o $14. 69 for Day 1

and $17.53 for Day 2, spans the expected day |level gain (or loss) that may
be 30 achieved in a frictional market. And the correspondi ng gai n/l oss

factor may be obt ai ned bézdl vi di ng b the day | ength Day Exec. Thus: -19
WO 03/ 073220 4erldzpsl IWIE)%e"E]%f‘e@ fgawcqb@we@am@asg@w@efyr d ose

DMCP_oc) .

OV 00 D | LA 10 Ps 2l B Lot e R KL oo

........ for Day 1.and $94.53 for Day 2), wluch amounts t0.$9.27. for Day 1. aﬁla@)l&éatfbkal Day Level
[ Loss: The difference bhet yeen Day Ol ose ($90. 50 for 1 and $111.50

forqBa S%Yiﬁaaﬁs}% ea%‘gldgﬁg Bé%f)%ﬁ?ﬂ%ﬁtl“@é aclngyedehyeihy 0{1%111 23 for Day'1l

and $94 SBidtibed nfdalet 2 PO Hl%pa/b $16.97 for 10
Day 2, aﬁs t he aeét )t}gllld\@%eaf/d}lréégve 2 %%R/l(%?f&lorfrgéy at t\%%g@g%hl eved by the

client i Vlahngfb}ifbtd@}'\klngﬁdb%eﬁxe@ﬁlamshe correspondi ng gai n/loss factor may
be obtained by dividing by the day | ength Day Exec. Thus: Actual Day Level
Gai n/ Loss = (4&etyal@oskevel GExdcoss = (Day_Close -

Actual Day Level Gain/Loss Factor = (Day Close - -
Da‘y;Exec)/Day_Exec ............................................ n(32)

Market Day Level Gain/Loss: The difference between Day_Open ($70.00 for
20  Day 1 and $91.00 for Day 2) and day-length market-clearing price (DMCP_oc)
(875.81 for Day 1 and $93.97 for Day 2, which amounts to -$5.81 for Day 1 and -
$2.97 for Day 2, is a measure of market impact and captures the average cost of
trading during the length of the day. The Corresponding gain/loss factor may be
obtained by dividing by the day length Day Exec. Thus:

25 Market Day Level Gain/Loss = (Day_Open -

Market Day Level Gain/Loss Factor = (Day_Open -
DMCP_0C)/ DAY EXEC. . uueueeanantaananiie et (34)

30
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Day .. ....:...... (31) 15 Actual Day Level Gain/Loss Factor= (Day_C ose -
Day . EXecC)/ DayEXeC . ... ..
(32) WMar kw0 oBay32kevel Gai n/ Loss: The di fference between Da¢gTMses0i5§70. 00
for 20 Day | and $91.00 for Day 2) and day-length nmarket-clearing price
(DMCP oc) ( $xsc@®iorf Day Dayel GaamHosB9BhOdiffeomc®agtwen dhy-ddngtnmarkels to - $5. 81

for Day and -. $ or . 1S a nme f rket (i hnpact and captures
t he avercieé‘@ng ggfe é? I%FQI{—QB} @%éi rfPﬁISaX hén‘fg%&l ?%fﬂzg’h?_s a&g§he ‘%P(‘e

cor r espaghii ek ativh bRsS (AL BRE Deror Al RGN 3%y DI BY WY he day

| engt h D§§/E Exec. 1Thgs: (ZSa%plvar k%%y I?éve Cga?)i ?/9%055 = (%561%/4 roen DMCP_oc)
........ amounts, to ~-$3.42 for.Day. | and -$0.56 for Day 2, is a.measure of the exc88)costMVar ket Day
S5V Zhall SR%Y FEGEN o oo Riihet kel S e AR Soprasponding _ 20 wo

03/ 073220iPIcH HSRBHABARBDLLELCTHY HOMiIRRYy e\ 1GNP S5ec. FRisdi T f er ence

bet ween day-length market clearing price ( oc) (%$75.81 for Day 1 and
$93. 97 for DaykedhtidBat Pevdayusn/t 62 hexecytion price (Day_Exec) ($81.23
for Day | and $94.153 ?%r Day aé),gwhi h amounts to -$5.42 for Day 1 and
-$0. 56 fday_Baye)2,..i.s.a..measur.e.of...t.he.excess..cost...5(3Hi d out by the client
as neasured agai nst the market average. The corresponding gain/loss factor
may be obtained by dividing by the day | ength Day Exec. Thus: Execution
Day Level Gain/Loss = (DMCP oc Day_ Exec)

coe 0o Execution Day Level.Gain/Loss-Factor = (DMCP-00 = - - -+ - oo - oot (35) 10
Execution Day Level Gain/Loss Factor = (DMCP oc - Day Exec)/Day_ Exec
........ Day_Exec)/Day EXeC.........cccomieioiormrnrsororraiorr s (30} 36)  Level Vi The

Order/ Day Reconciliation Level Analysis. A preferred Level V Analysis for
the OC-set involves a single set of reconciliation cost nunbers as 15
fol | ows:

Level V: The Order/Day Reconciliation Level Analysis. A preferred Level V

Analysis for the OC-set involves a single set of reconciliation cost numbers as

15 follows:

Day Level Horizon Difference Gain/Loss: The difference between Day_Open
($91.00) for Day 2 and Last Day_Close ($90.50) fbr Day 1, which amounts to $0.50,
accounts for the market gain (or loss) that occurred between the close and open on
consecutive days. And the corresponding gain/loss factor may be obtained by dividing
20 by the order length Order Exec. Thus:

Day Level Horizon Difference Gain/Loss = (Day_Open —
Last Day CloS€).....ueaiiieiiiiii it 37

Day Level Horizon Difference Gain/Loss Factor = (Day Open -
25 Last Day Close)/Order EXeC....o.ouiiiriiiiiniieiiiniiaiaannn.. (38)

VIIL. Analysis of the OEXcC Time-Set

Consider now the example of a client who has over and above the OC set, also
the Entry timestamps (i.e., the OEXcC set) as shown in FIG. 7. In the sample OEXcC
30  set, the day the order opened, the stock opened at $70.00 (the Order_Open). The
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Day Level Horizon Difference Gain/Loss: The difference between Day Open
($91.00) for Day 2 and Last Day_Cl ose ($90.50) for Day 1, which amounts to
$0. 50, awomantr2dor the market gain (or |oss) that occurpea/uses/ossen t he
cl ose and open on consecutive days. And the correspondi ng gain/loss factor

may be betﬁﬂ@@da@?mdﬁa\.ﬁidéﬁ Ber tﬁ@mblyr fdileradﬂhge\rhehehngskthclﬂval%at ¥ERé®. Thus: Day
Level Horizon Difference Gain/Loss = e}p - I%a
....... (the Order_Entry), During the length O.f.the.t9t.a1 ?@9‘)’ QerLeé(\?%lf ‘iﬁtr Di fference

30 1 Ot DR O the T Mo BReHABL MU RRRGERTLITEE . 1o cexec

Ti me- Se{OfRnTided). mmebh@oémmestmént@eMd mnstoahgloﬁatatcﬁlé?l 58nd above the OC

t, also the Entry t th hown in FIG 7.
n tho arsteClomst Bhe DTS RIetE Hstiahy RS BTdroD SR TS HeOGhBck opened. at

$70. 00 T L Portfolio
Manager Logﬁc(iégﬁvg gﬁ?ﬂﬁ b Alg%Fh\é:Brrgél 1%é§h%gﬁfﬁeu§?%ggéﬁggmat $72. 5:) (the

Or der Enkdeyentriio ondgr—tlloee (@N@Pﬂ eofis ahEB 1t2% Gliveprthese invaseneti@ederexecut ed at
$87.88 _(the O der ec th the stock closed at
$111.50 ‘%‘@H’éﬁ’e'?ﬂ’lﬁ’@e’)‘i &{Ffeﬁ‘?g Eﬁ?ﬁgﬁ“ﬁﬁ@‘ﬂﬁg’g@tm %gl’l od the stock closed
at $132..30/5: Bkl edns i Gle colbRuasday showngh BIGET. ket - cl earing price from
order-open to order- clfose (OMCP oc) is at $78.60. Also the order-1|ength

I(Igt clearing price from order-entry to order-close (OMCP_ec) is at
$81.728. G ven these i nvestnent/order |evel price-points, in a preferred

enbodi ment , eve &8 The Illn}eﬁ&iénlt ;e%l ﬁ)rﬁﬁy ﬁoﬁtﬂr%ﬁfe@ L@mqg\r?aﬁ%ksyi%f thedl €

constructed own - in The I'nvestnent Level Analysis.
A pref er(DEHCL&vmlvolveé\ﬁaé ypagaté osst htmaberOBXets: | nvol ves five separate cost
nunbers as follows: Ideal Investnment Level Gain/Loss: ‘The difference

bet ween Peri odefHR&Rtmdnd132e1%0in@nes: Dhd diffdcnes b(eﬂw&n%)iodmbm anounts to
$62. 5, ans the full range of 15 jnvestnent |evel ag lhn ,_(1? | oss) that may
be. achi 543256 aad GrdemOPPR (100 Waish FEIOREE fo $62.5, sparts the il range's

15  investment level gain (or loss) that may be achieved in an ideal frictionless market.
And the corresponding gain/loss factor may be obtained by dividing by the order
length Order_Exec. Thus: - ‘

' Ideal Investment Level Gain/Loss = (Period_Close -
Order OPEM). .. ueneuieimiiieiineaaae ettt eea s iasa e aaaaaes 39)

20

Ideal Investment Level Gain/Loss Factor = (Period_Close -
Order Open)/Order_ BXeC....c.uiiiiiemiiriiiiiiiiiiiiiiiiaiiniians (40)

Expected Investment Level Gain/Loss: The difference between Period_Close
25  ($132.50) and the order-length market-clearing price (OMCP_oc) ($78.60), which
amounts to $53.9, spans the expected investment level gain (or loss) that may be
achieved in a frictional market. And the corresponding gain/loss factor may be

obtained by dividing by the order length Order_Exec. Thus:

Expected Investment Level Gain/Loss = (Period_Close -
30 OMOCP _0C)..cuienauninanamnreeeaee e eiietiae e e e iaana e eaa s n e e (41
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And the correspondi ng gain/loss factor may be obtained by dividing by the

order length Order Exec. Thus: . 5 ldeal Investnent Level Gain/Loss
(Peri od- cwoxg/0732e@er Open) PCT/US03/05562
............................................................... (39) 20

| deal | nvest Mapectbdleksifehnl dvel SalrdltdBFastof PEPedst Clase -

O der - O -EXEC e (40)
Expect g@ﬂh@e‘é‘ﬁ%ﬁr §&t-- Gai-nt Loss: - Fhe - di-ffer-ence(@8t ween Period O ose
25 ($132.50) and the order-length market-clearing price (OMCP_oc) ($78.60),
which anmpbunts to $53.9, spans the expected investnent |evel gain (or |oss)

that nay be achieved in a frictional nmarket. And the correspondi ng
gai n/ | oss f adtctral fnvestozent bbvediGaoudLbss: The dfenenchpetween Beded Cleseggt h Or der

EXOI, CeCPS OI@:Z.% glel& %heedoréler}\-/lgr?étg%)rc]écuhgr\{ ;e){'ic%r%/erl__ ?(20)=($gﬁ§§)i, gv 'c% ose 30

------- amounts to $44.62,-spans the actual-investment level gain {or loss) that was achieved( 41) - 22
WO 03/ 073220 PCT/ US03/ 05562 Expected Investnent Level Gain/Loss Factor =

(Peri od bmt}@g@iend\g@g@éipn@{mke_tm@ the corresponding gain/loss factor may be

........ ey . (42) Actual I nvest ment
Level Gg})tr?}l}?gsbg:dl%lﬁglg&w %P%iﬁf:gnﬁglt%gﬁ—%gﬁwsﬂ se 5 ($132.50) and the
order-length execution price r Exec). ($87.88), which anounts to
$44. 62, spanéq??g?%vfﬁ%q%t Lﬁ‘(ﬁé&{%}@ﬁ?ssr‘e&%%méa&?%m | oss) that was achi eved
by tbe Oriengxéd)..a.frictional nmarket. And the corre@ggndi ng gain/loss

...............................................................

factor may be obtained by dividing by the order length Order Exec. Thus:
Actual Investnment Level Gain/Loss = (Period Cose 10 O der-Exec)
.............................................................. () . 43

Act ual | nvestmnt pheyele,CRLA kAT EAY.Blor= (PBRN 2o 05

Order-Exec)/ Order-Exec ... . . . . . . s ()

. 44 . 18)rder; Entn)iOatler Bxest.ment...Level.. Gai.n/ Lass:...Theadi f f erence bet ween
Order Open

~15. '+ " Market Investment Level Gain/Loss: The difference between Order Open
(870.00) and order-length market-clearing price (OMCP_oc = §$78.60), which
amounts to -$8.60, is a measure of market impact and captures.the average cost of
trading during the length of the order. The corresponding gain/loss factor may be
obtained by dividing by the order length Order Exec. Thus:

20 Market Investment Level Gain/Loss = (Order Open -

Market Investment Level Gain/Loss Factor = (Order_Open -
OMCP_oc)/Order EXEC....uuuiniiieiie e (46)

25

Execution Investment Level Gain/Loss: The difference between order-length
market-clearing price (OMCP_oc = $78.60) and the order-length execution price
(Order_Exec) ($87.88), which amounts to -$9.28, is a measure of the excess cost paid
out by the client as measured against the market average. The corresponding gain/loss

30  factor may be obtained by dividing by the order length Order Exec. Thus:
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($70.00) and order-length market-clearing price (OMCP oc = $78.60), which
amounts to -$8.60, is a nmeasure of market inpact and captures-the average
cost of wpadiomg2aduring the length of the order. The corr @sparsds/ogge2
gain/loss factor may be, obtained by dividing by the order |length O der
Exec. Thus: ZBxdehtideeinvestuest hevel Gaevledss SGiOMCBssc = (Order Qpen - OMCP_o c¢)
............................................. . (45) Market

| nvest ne {deﬁ—ep(}(gf) Gairn/-Loss Factor=-(O-der - Cpen GVE:P(‘@;)/Order Exec
.................................................. (46) 25 Execution

| nvest nent Level Gain/Loss: The difference between order-I|ength

mar ket - cl eari ng price (OMCP oc = $78.60) and the order-|ength execution
price (Order E@é’@?nWSW%LGWG@WTaﬁﬁéﬁm@rF(ﬁ@\@P28- is a neasure of the
excess ¢ the client as neasured against the market average.
The ?or rggc%{:m %Og&é%-n o’s}é"BO"f‘aC‘t"c‘)'r"'r‘r’ay ‘be obtar n 2gﬁby di viding by the
order length Order Exec. Thus: -23 WD 03/073220 PCT/ US03/ 05562 Execution
| nvest nent Level Gain/Loss = (OMCP_oc Order Exec)
.............................................. (47) Execution

| nvest ment  Levdiel BaThy Pades Lexel Apalysis dnpmefesred Leyeldl daplysiedel thex der - Exec

-------- OEXcC- setmvo}ves five separate cost numb (48) Level [l: The O der
Level Analysis. A preferre Lev% 5 WmAer{%F%/gng or the OEXcC-set involves

five separat a v L s: The

di fference beltd\%%z?\rd%]g%}r%ﬁ gagj?éés?;ﬁg\@gﬁ engiheﬁge EJ@ﬁ&%}qeégg 50),

whi ctd anadrdsiet Eng3ISTR.5@)pahichtaasouhtsltb $88008a0s iRl iR fadg\Elordeg@dval (Or | 0ss)
that may bhe achieyed in an i.deal, frictionless market by the trader. And

the cor r@é‘b@ﬁgﬁ’ﬁ‘?bt Linay bg aehipvrdiipan idpl Brctignless matkebly thevadindnly t he or der

| engt h e d | E d 15
o dor Entt vy o posng Eiilos 6B BE bRy R BBy 108 o RBEN LS5 | oy

Order LeVuler Gxien/Tloss' Factor = (Order C ose -

Ideal Order Level Gain/Loss = (Order_Close -
A5 Order_Entry)..........ccocooeieienn. feteeartraneaaareaierrerinens e (49)

Ideal Order Level Gain/Loss Factor = (Order_Close -
Order_Entry)/Order EXeC.......ooiiiiiiiiiiiiiii i, (50)

20 Expected Order Level Gain/Loss: The difference between Order Close
($111.50) and the order-length market-clearing price from entry to close (OMCP_ec)
($81.28), which amounts to $30.22, spans the expected order level gain (or loss) that
may be achieved in a frictional market. And the corresponding gain/loss factor may be

obtained by dividing by the order length Order Exec. Thus:

25 Expected Order Level Gain/Loss = (Order_Close -

Expected Order Level Gain/Loss Factor = (Order Close -
OMCP_ec)/Order_EXEC.....cuuuuimainiiiiineiii i, (52)
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Oder-Entry)/ Order-EXeC ... .. (50)
20 Expected Order Level Gain/Loss: The difference between Order C ose
($111. 50)wervd/otizeo or der -1 engt h market-cl earing price fromPemUSY3/056Z| ose
(OMCP_ec) (%$81.28), which anpbunts to $30.22, spans the expected order

| evel gain (or loss) that nay be achieved in a frictional market. And the
correspondi ng gain/loss factor may be obtained by dividing by the order

| engt h O der _Auted. OrdbuiseveR GainAx@ecTieddifetite b&vwebn Gaded/ CRSS = (Or?er) G ose
- OMCP_€C) . o e e e e I T T T P, 51
Expect E(ﬁﬁdrld@}) angd iy ordgr-sngihsxepiopgirice (Qrjendixee) §8&-88hmirclec) / Or der Exec

........ 4 CD2 €O - ) . 7 [,US03/ 05562
ts:to$23.

Actual - OrSants o 327 SEapany beactual ordgr ?&é@@hnc@?goé%ﬁ%%ﬁl’%%éré%ﬁo $%($111. 50)

and fhe ctienten-al feingértal exedeit Anhthpcbaespo@iigreainiesy) faébBhagdk.obwhibegh anmount s

to $23.62,..spans the actual order level gain (or loss) that was achi eved by

the 5 (%yldé = yd‘gFPf‘@‘fr%‘ﬁgl(BW&F-lfé‘teP' 148 t he correspondi ng gain/ | oss

factor may be obtai ned bg di viding by the order length Order Exec. Thus:
Actual O der Agyd|Ordey JgvebSaindlqsord&irden Gdase - Or der _Exec)
(53) 10

Actual OFOS-TEEVl tai wT Lbss Fact 51 = Torder " ose B der - Exec) ] Or der - Exec
.................. e i (54) Market Order Level
Gai n/ Loss: The difference between Order Entry ($72.50) and order-1Iength

mar ket cleari rice froment o clos ec = $81.28), 15 which
am)E ts to M(Brﬁg eVﬁﬂQ@WLXSS%aﬁ@FRégréﬁ%@ﬁe“and. captures the average
cost  ofodiEadixeg/Ouki Methe. | ength of the order. Thesporresponding

gain/l oss factor maybe obtained by dividing by the order |ength

Order _Exec. Thus: Market Order Level Gain/Loss = (Order Open OMCP_ec)
............................................................... (55) 20

Market Order gyl of@} Bevd ¥t/ R680 The afffrdRE bR Order_Entry ($72.50)
and order-length market clearing price from entry to close (OMCP_ec = $81.28),

15 which amounts to -$8.78, is a measure of market impact and.captures the average cost
of trading during the length of the order. The corresponding gain/loss factor may be
obtained by dividing by the order length Order Exec. Thus:

Market Order Level Gain/Loss = (Order_Open -

20

Market Order Level Gain/Loss Factor = (Order_Open -
OMCP_ec)/Order_EXEC. . .uuuuiniiiiniiiii i (56)

Execution Order Level Gain/Loss: The difference between order-length
25  market-clearing price from entry to close (OMCP_ec = $81.28) and the order-length
execution price (Order Exec) ($87.88), which amounts to -$6.60, is a measure of the
excess cost paid out by the client as measured against the market average. The
corresponding gain/loss factor may be obtained by dividing by the order length.
Order_Exec. Thus:
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OMCP eC)/ Order EXEC . ... e e e e (56)
Execution Order Level Gain/Loss: The difference between order-length 25

mar ket - clwarosng2pri ce fromentry to close (OMCP_ec = $81. 28)/tanstotshe
order-length execution price (Order Exec) ($87.88), which anpbunts to

-$6. 60, is aBxeastivneOfkr Lbe] GRKCESS <<@NI(Paks- out by the client as neasured
agai nst the nmar ket average. The corresponding gain/]oss factor may be

obt ai ne®BY_8¥¢di ng--by--t he-order--1-engt h----r der-Execd hus: - 25 WO

03/ 073220 PCT/ US03/ 05562 Execution Order Level Gain/Loss = (OMCP ec Oder

EXBC) o (57)
Execution Order Level Gain/Loss Factor = (OMCP_ec 5 Order-Exec)/ Order-Exec
............. Execution Order Level Gain/Loss. Fa.ctor .(OMCP.¢c58) Level I11: The

I nve ec iliation Level Analysis. A preferred Level |11l

Anal 35."35] ﬁ@/(&i&%‘:}(g%‘t ‘i'nvolves three reconciii éﬂ%i on cost nunbers as

foll ows: 10 Order Level Horizon Difference Gai n/Loss: The difference
bet ween Period O ose ($132.50) and Order C ose ($111.50), which amounts to

$21, accounts for the market gain (or |oss) that occurred between order
cl ose and pedicydl Bl:de Inygstment/ d@(ﬁ@é@@bﬁ@m@e\@hmm’w sAfpefewed may be

obt fa' ne({ﬁt\)/%{]fﬂf %83&&(%@1{6%)@:@35& nv%ﬂ%t I&gf reggnm@i 100 coéh %33%55 asor der Level

Hori zon erenc 0SS =

........ follows(59)

Order Level Horizon Difference Gain/Loss Factor (Period C ose

Ordgp- G ose) / (Q’d@leLe\%‘I Elorizon Difference- Gainfl.oss: - The-difference-betweeny - - - - - - - -+ - - . (60)

20 Order Level Timng Market Gain/Loss: The difference between order-1|ength
ar ket - dlesad Figsp 1450 ond Opten rni5s Pomssmmansre ) gpe

order-| o) [ = $81. 28),
whi ch a?n%‘[g m&ét@%@(%% gc?s at@gtocﬁn@%gdf IF&Idely?(lgg a'%rrgj e%to 8 %\é[;gel ayi ng the
hand- ovehe odrrdsbendiniglgsintiosstilt®or may be obtalned by dividing by the order length

Order Exec. Thus:

15 - ‘Order Level Horizon Difference Gain/Loss = (Perlod Close -
' Order ClOSE) . e ST S RPPPRN .....(59)

Order Level Horizon Difference Gain/Loss Factor = (Period_Close
Order Close)/Order EXeC....cc.vuiiimniiiiiiiiiiiiiiiiiiaaiian, (60)

20

Order Level Timing Market Gain/Loss: The difference between order-length
market-clearing price from open to close (OMCP_oc = $78.60) and order-length
market-clearing pﬁce from entry to close (OMCP_ec = $81.28), which amounts to -
$2.68, accounts for the market impact of delaying the hand—over of the order to the

25  desk between market open and entry. And the corresponding gain/loss factor may be
obtained by dividing by the order length Order Exec. Thus:

Order Level Timing Market Gain/Loss = (OMCP_oc -

-26 -



25 desk between market open and entry. And the correspondi ng gain/l oss
factor may be obtained by dividing by the order I ength Order Exec. Thus:
Order LewsD o3iomi2eg Mar ket Gai n/ Loss = (OMCP oc - OMCP_ec) PCT/US03/05562

.................................................................. (61)

-26 V\D 03/ 07:{2&&15@?11:5&%%5@& GénMiets kewel= (DMCRgodvhr ket Gai n/ Loss Fact or
= OV?}D gc ) LOr der Exec

.......... .C.P. ec)/Order_BXec.......cooovvmrariisiiniorrrrco (62 Order Level Tinming
Gai n/ Loss: The difference between Order Open ($70. 00) 5 and Order Entry
($72.50), which amounts to -$2.50, accounts for the timng factor, 1i.e.,

the gain (or loss) that occurred while waiting to enter the market. Note
t hat over rﬁtdatiaﬁﬁel Thveing iGrimbogsalhé Hif&sence hetwean Kederi @pem:($70f00) he tim ng

i t 61 & 6 th d /1
ot Ry ChactoRttay g Vet Pt g Sl i R RRFBER e ec. | Thus:
10 Or defiel—ﬂyeegl;alﬁl_ (F6g) at bQUrER WMk @St tﬁ@ﬁféﬂhe%ﬁﬁef I@a’t@@l{a’t E%rE yé) o der

Level Tiand abowethk smiGaganiless stheaviriat impgoOofite tmeglssn}de:aptﬁmdny)/@der Exec
........................... der now t he day
| evel %}%“.“% 60 p2-vhnd t&%lﬁeséjgf’dl(l&lgﬁnﬂgssf% totﬁ\?y be &btaf—‘}e Y9 for Day-2).
On Day- mmmgb@nhwrdw&ngm&a& el th@sDay_Entry). During the' [length of
the day, the client executed at $81.23 (the Day Exec). When all the fills

ver @or et ur ne @B SBETRNRE WIARE: WRH/1 SN P(GIR: (Oped-- the day-execution-close
event), 20 the corresponding strike at that ti rre was (the Day Exec_C ose)

at $85. S¥depRdiryhe--- st-ock--cl-osed..at...$90.50..(.Day--C.#38¢). During the time the
client was in the market, the day-level market-clearing price from
day-entry to day-execution-close (DMCP exc), was at $76.42. And the

day-|l evel market-clearing price fromday-entry to day-close (DMCP_ec), was
at $77.88. OOmaybeel Theing Markev@sindosshPactdd6= (Orde; Dpgp Entry). . 25 During

the len the client executed at $94.53 (the Day_ Exec) When
al | 35;1?@&“&@95 diifened and-the-execution-walBonpl ete (i.e., the

day_-ltsaxecutl on-cl ose

Consider now the day level analysis with the OEXcC set (FIG. 8 forDay-1 &
FIG. 9 for Day-2). On Day-1, the entry was at $72.50 (the Day__Entry). During the’
length of the day, the client executed at $81.23 (the Day_Exec). When all the fills
were returned and the execution was complete (i.e., the day-execution-close event),

20  the corresponding strike at that time was (the Day Exec_Close) at $85.50. And the
stock closed at $90.50 (Day_Close). During the time the client was in the market, the
day-level market-clearing price from day-entry to day-execution-close (DMCP_exc),
was at $76.42. And the day-level market-clearing price from day-entry to day-close
(DMCP_ec), was at $77.88. On Day-2, the entry was at $91.00 (the Day Entry).

25  During the length of the day, the client executed at $94.53 (the Day_Exec). When all
the fills were returned and the execution was complete (i.e., the day-execution-close
event), the corresponding strike at that time was (the Day_Exec_Close) at $97.50.
And the stock closed at $111.50 (Day_Close). During the time the client was in the
market, the day-level market-clearing price from day-entry to day-execution-close

30 (DMCP_exc), was at $94.17. And the day-level market-clearing price from day-entry
to day-close (DMCP_ec), was at $93.97. Given these day level price-points, in a
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event), the corresponding strike at that tine was (the Day Exec_C ose) at
$97.50. And the stock closed at $111.50 (Day Close). During the time the
client wawoiop/ordzeo market, the day-level market-clearing pCrasososm
day-entry to day-execution-close 30 (DMCP exc), was at $94.17. And the

day- | everefened einboti@eht Devely IVG 6/ 1 & OMITSHth € Bdst/Yerfdrhatl ey arl @$Lark DMCP_ec) ,  was
at $93.97. G ven these dai/ | evel ng)ri ce-points, ina -27 WO 03/073220
Y

PCT/ US03rogstied srshpwp inblG d@aynbrk FleveRay®). Vi & Vi1 of the
cost/performance analysis are constructed as shown in FIG 8 (Day-1) &
FIG 9 (Day-2). Level 1V: The Day Level Analysis. A preferred Level 1V
Anal ysis for the 5 OEXcC-set involves five separate cost nunbers as
foll ows: | dedlevBhiV:IheddayGaiviel Aoslysis Therafefrédkl.ertE betlyeifobay C ose

($90.50 Day-1 and.$111.50 for -2) and Day_Entry ($72.50 for Day-1
and §91.®8&F9T56%é1§/’91"?3@VWWteaq?Sh’ﬁ‘f%g%a%@PWG: for Day-1 and $20.50 for
Day-2, spans the full range of day |level gain (or |oss) that may be

achi /e?/ed in dfcaldew Lavel Geindmseskhaftitfrence meWﬂEa}i@l@@r(ﬁ@%%lﬁQﬁ ng I )
Doy ExeceiEAeS] [RAPRE AL EH B, Bt (A0 D1 LRIRSTO M O o

........ 2), which.amounts.to $18.00 for.Day-1 and $20.50 for.Day-2, spans-the full range 465) 15

| deal Da(%g1 l[eve?l Gin/L %ﬁtFactbor ﬁ ([?y._qdosie, Day_Entry)/gdv) Exec

e G .;?Y ] g'f“.n.T‘?F 9;.8 ; ; may .6.3.;. ieved in an ideal frictionléss magg}. : @@D; edlDayd

ev i e . y-1 an
L1 050 R L e e A iy @ty 20
entry t demgth DalyoExec DMGP ec) ($77.88 for Day-1 and $93. 97 for Day-2), which
amounts to $12.62 for Day-1 and $17.53 for Day-2, spans the expected day

| evel gain (Idealllmys)evth@binffmgs b€DaghClesed in a frictional market. And the

correspaqndi in/loss factor nmay be obtained by dividing by the day
Dﬁi@%ggg’iwus:'"Expect'ed"Day"L'evel~-'Gai-n/-L-oss-(QSX Day Close 25

| evel
D P BC) . o it it
(67)
15 Ideal Day Level Gain/Loss Factor = (Day_Close -
Day. Entry)/Day_EXec.........c..c.c.o.e. s e ----(66)

Expected Day Level Gain/Loss: The difference between Day Close ($90.50
for Day-1 and $111.50 for Day-2) and the day-length market-clearing price from day-
20 entry to day-close (DMCP_ec) ($77.88 for Day-1 and $93.97 for Day-2), which
amounts to $12.62 for Day-1 and $17.53 for Day-2, spans the expected day level gain
(or loss) that may be achieved in a frictional market. And the corresponding gain/loss

factor may be obtained by dividing by the day level Day Exec. Thus:

Expected Day Level Gain/Loss = (Day_Close -
25 DMCP_€C). ettt (67)

Expected Day Level Gain/Loss Factor = (Day_Close -
DMCP_ec)/Day EXEC....uiueieiieiiiiiiii e (68)
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Expected Day Level Gain/Loss Factor = (Day C ose - DMCP_ec)/ DayExec
.................................................... (68) -28 WD 03/073220
PCT/ US03/Wb98/A7322ct ual Day Level Gain/Loss: The differenceChasoresss2

Day_Cl ose ($90.50 for Day-1 and $111.50 for Day-2) and the day-Ievel
execution prifeudl[Ray Exet@ainidbs: Ze diferehBybetwaniDSI4168 (90.508y- 2) , whi ch
anounts _to $9.£§ f.0 gaéal and %}?6. 98 for Day-2, spans_the actual day

| evel gdi3 (& Uslséo Ry vd and tsi deyder shgxenior prightDan Bxes ($$3-23 i onal

mar ket . _h i n I ‘ € tedl y dividing
by the (@;ﬁ?i\}gpa%ggsg%;gaﬂ%)dggﬁ%ﬁ%@%g?b ggvfgf% ieinﬁi}o@g @%dff) gay Cl ose
Day Exec)Day-2, spans.the actual.day level gain (or.loss) that was achieved.by. the clientina. . . . . (69)
7 18" oS G A e oS Sporfing Baiibes Mottt may be oD HTREPYWKYRBE Dy Level

Gai n/ LO%Z/ithérH' giéifeserge: hetyeen Day_Entry ($72.50 for Day-1 and $91.00
for Day- and day-1ength market-clearing price fromday-entry to 15

day-cl ose (DMR.8%) y(%ﬁglggﬁnj&%rs? %?ﬁﬁéyaggeﬁw 97 for Day-2), which anmounts

to $5.38 for Day- 1aa is a neasure of market inpact and
capt ur ePayhExegv.er age.cost..of...t.r.adi.ng.dur.ing..t.he.).engd of the day order.
The corresponding gain/loss factor may be obtai ned by dividing by the day
| evel Day--)Exec. Thus: Market Day Level Gain/Loss = (Day _Entry 20
I3 = o

(71510 Market AayallmeyaleveRGRINIQSS FAAGEO(Day Ciese Entry DMCP ec)/Day_Exec
.......................................... ........ (72) 25 Execution Day

Level Gatay Evea/DaphExelt-f-f-erence-bet-ween..day-.l.engt-h..néfRet - clearing price
fromday-entry to day-close (DMCP_ec) ($77.88 for Day-1 and $93.97 for
Day-2) and the day-I|evel execution price (Day Exec) ($81.23 for Day-1 and
$94.53 for Day-2), which amunts to -$3.35 for Day-1 and -$0.56 for Day- 2,
is a neasur Mafket Dey Bt Sairhess: Plad difetencdyetivieen Dl elitra@70%a3uF ed agai nst

t he market 30 r . The correspondi ng_gai n/|loss_factor may be obtai ned
by di vi E}aﬁgl Bxg;? ¥Eﬁe&g§)§ Day-2) and day—Pength mgrk%t-clearing price from day—egtry to .
15 day-close (DMCP_ec) ($77.88 for Day-1 and-$93.97 for Day-2), which amounts to - - .
$5.38 for Day-1 and -$2.97 for Day—?, is a measure of market impact and captures the
average cost of trading during the length of the day order. The corresponding

gain/loss factor may be obtained by dividing by the day level Day Exec. Thus:

Market Day Level Gain/Loss = (Day_Entry -
20 DMOCP_6C). e (71)

Market Day Level Gain/Loss Factor = (Day Entry -
DMCP_ec)/Day_EX€C.....tuiiiiiieaineiiieee e (72)

25 Execution Day Level Gain/Loss: The difference between day-length market-
clearing price from day-entry to day-close (DMCP_ec) ($77.88 for Day-1 and $93.97
for Day-2) and the day-level execution price (Day Exec) ($81.23 for Day-1 and
$94.53 for Day-2), which amounts to -$3.35 for Day-1 and -$0.56 for Day-2, is a
measure of the excess cost paid out by the client as measured against the market

30 average. The corresponding gain/loss factor may be obtained by dividing by the day
level Day_Exec. Thus:
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| evel Day_Exec. Thus: -29 WO 03/073220 PCT/ US03/ 05562 Execution Day Level
Gai n/ Loss = (DMCP_ec Day_Exec)

......... W0.03/.073220.......................................PCT[USD3/05562(73)
Execution Day Level Gain/Loss Factor (DMCP_ec 5 DayExec)/ Day_Exec

.+« .+ ....... ExecutionDay. Level Gmn/Loss*(DMCP ec ............ (74) Level VI: The
Wor ki ng_Level Analysis. A preferred Level Anal ysi %r the OEXcC set
i nvol ve?ab’lﬁéec%epar -at e -cost-nunber-s-as-fol i ows rdeaf rking Level

Gai n/ Loss: The difference between Day Exec - Close 10 ($85.50 for Day-1
and $97.50 for Day-2) and Day Entry ($72.50 for Day-1 and $91.00 for
Day-2), which anmounts to $13.00 for Day-1 and $6.50 for Day-2, spans the
full range ofExecrtionidpyl leavel Ggia'Ioost #actbos §PMCiatecrry be achi eved in an i deal
fr|c$ ﬁ c\wk . And the correspondi ng gai nllog Bactor may be

obt af ne aB’y H](EJX the ~respective-dayi-evet - Exec. Thus: 15 |deal
Wor ki ng Level Gain/Loss = (Day * Exec' dose Day

BNt r Y ) e (75)
| deal Wor ki n(i Level Gain/Loss Factor = (Day_Exec Close - D ay_Entry)/D
ay Exec ....L evel VI: The Working Level Analysis. A preferred Level VI Analysis foythg) 20

%_EE?;SE%#%&W% 7B C%%m%fﬁ IHE ooy Y’Zﬁgt et ke cl ear i ng
Boa 17 tor ayt Sk Rlahees ChRbnba e ER 1S B 1) Doy 2

spang t HEsEXPRETRY- 2Edsy S0 e: Dayel) 28aDa (El{tr}}@$’§)50ttblaba§@)énbe achi eved in

a frictional market. And the correzf)ondl ng gal n/loss factor nay be

obt ai ned9bPodonPay-Aly viich arsours td TA3I0 fODQ?YE)@é‘é $611ier DexPespand thapr ki ng

HOVE! Ol ehR%e SohlRY 1674 FuuF185s) iy B2 dnicved in an ideal fictionlesg ) 5

market. And the corresponding gain/loss factor may be obtained by dividing by the .
respective day level Day Exec. Thus:

‘15 © " “Ideal Working Level Gain/Loss = (Day_Exec_Close -

20

Expected Working Level Gain/Loss: The difference between Day Exec_Close
($85.50 for Day-1 and $97.50 for Day-2) and the day-length market-clearing price
from day-entry to day-exec-close (DMCP_exc) ($76.42 for Day-1 and $94.17 for
Day-2), which amounts to $9.08 for Day-1 and $3.33 for Day-2, spans the expected
25  working level gain (or loss) that may be achieved in a frictional market. And the
corresponding gain/loss factor may be obtained by dividing by the day level
Day Exec. Thus:

Expected Working Level Gain/Loss = (Day Exec_Close -
DIMOCP _ 8K e euenti it e et e ettt ettt eeaaas 77

30
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-30 WO 03/073220 PCT/ US03/ 05562 Expected Working Level Gain/Loss Factor =
(Day_Exec_Cl ose DMCP exc)l| Day Exec

......... WO0.03/073220 . . . .. .. ... i (78) Actraalusvwedssng Level
Gai n/ Loss: The difference between Day Exec_Close 5 ($85.50 for Day-1 and
$97.50 for D@@Ec)tedifmorkimgIdaayl-(]}amﬁiosek“muﬁiolba;glﬁxee Clodaay_Exec) ($8é. 23 for
Day-1 a 4 for_Day-2), which amounts to $4.27 for Day-1 and $2.97
for Iﬁ}d%g 5’&“3/]}‘13{@ Ex%8% uat-- worki- ng-levet--gatn-(or: (7&3) that was achieved
by the client ina frictional market. And the correspondi ng gain/l oss
factor nmay be obtained by dividing by the day | evel Day_Exec. Thus: 10
Actual Working Level Gain/Loss = (Day_Exec_C ose - Day_ Exec)

............. Actual Working Level Gain/Loss: The difference between Day Exec, Close (79)

Act ugll \&)ﬁg(é(g'%r ay—i an%&/%(??or Ifay% and the((Pa}yle\Eé executlon %Day Exec)/ Day_Exec

...................................................... § 15 - Market
Vor ki ng (b @xe@p(mtzg&sr Dlim ﬁuf@arsg%@bﬁam@ncmmﬁﬂé fov$4§771%r50 for Day-1

and $91. 00 Tor g y-length market-clearing price fromday-entry
to day- &écl epbse wa@nyeze@par(m@ amalfmrkWenel gaid ($olss)bdtorasDay- 2), whi ch

f k
pact  Sdend e sREu Y o B iR e SR bogt B 2O %P Bl of
wor ki ng md;aaaiayamecdeydwrdiﬂgbparer@'yn@mﬂmg BRdoThess factor may be obtained
by dividing by the day |evel Day Exec. Thus: Market Wrking Level

Gai nfLoss = (AayalEubiidmg IdMBEMFLoss = (Day Exec Close -
e e e T e (1) 25 Market

Wor ki ng ey Bre®ai ni-L-oss--Fact of--=-(-Day--Ent £y .- .. DVMCR--eX®))/ Day Exec
................................................. (82) Execution Working
Level Gain/Loss: The difference between day-length 30 market-clearing
price fromday-entry to day-exec-close (DMCP_exc) ($76.42 for -31

Actual Working Level Gain/Loss Factor = (Day_Exec_Close -

Day Exec)/Day EXeC......cuuitiiiiiiiaiiiiiiiiee e e (80)

15

Market Working Level Gain/Loss: The difference between Day Entry (§72.50
for Day-1 and $91.00 for Day-2) and day-length market—déaring price from Aday-entry
to day-exec-close (DMCP_exc) ($76.42 for Day-1 and $94.17 for Day-2), which
amounts to -$3.92 for Day-1 and -$3.17 for Day-2, is a measure of market impact and

20  captures the average cost of trading during the length of working the day order. The
corresponding gain/loss factor may be obtained by dividing by the day level
Day_Exec. Thus:

Market Working Level Gain/Loss = (Day_Entry -
DMCP _XC). ettt et e (81)

25

Market Working Level Gain/Loss Factor = (Day_Entry -
DMCP_exc)/Day EXEC...oiiiiuiiiiiaeiiiiiie i (82)

Execution Working Level Gain/Loss: The difference between day-length
30 market-clearing price from day-entry to day-exec-close (DMCP_exc) ($76.42 for
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WD 03/ 073220 PCT/ US03/ 05562 Day-1 and $94. 17 for Day-2) and the day-Ievel
execution price (Day_Exec) ($81.23 for Day-lI and $94.53 for Day-2), which
amount s two-0347810 for Day-1 and -$0.36 for Day-2, is a mpasarse3/efs61 he
excess cost paid out by the client as neasured agai nst the market average.
The cor Desplondi $92. PadonNa9sy) ahadieatayiteyel beecativabries(Iyy Gixwd)dbsig2by 5 the

day | evel Day Ex(ciag Thus:_ Execution Wrking Level Gain/Loss = (DMCP_exc -
Day Exed§r Day-T and $94.53 for Day-2), which amounts to -$4.81 for Day-1 and -$0.36 for

Doy Exed oy L e OF A cxEXCLoPLN P07 ML st A i 0

(84) Lewsdrkdylak¢ragd Rithebayreionkinggaidlosnacior ataly b obexnsdd tAndilidiigsby A preferred
Level VI]|I Ar]al i S )onr e OEXcC-set involves two reconciliation cost

nunber s Bfsdavilgy z%é’:— 1% Wik%i ng Level Horizon Difference Gain/Loss: The

di fference between Day Cl ose ($90.50 for Day-

Day Exec_C od&egupn Working Levsd (iam/ howg W@é_
$5. 00 f gy, é% and $14.00 for Day-2, accounts for mar ket gain (or

| 0sS) t RAP—6C e rred between Day Exéc T'ose "and Day 'Uose. And the
correspondi ng gain/loss factor may be obtained by dividing 20 by the day
| evel Day Exec. Thus: Wbrking Level Horizon Difference Gain/Loss = (Day

| and $111.50 for. Day-2) and
¢%r- Day-2), which anmounts to

005€ - DAY B Eion W ehking Level Gain/Loss Factor = (DMCP_exe- _(g5)  ver ki ng
Leveb HavdyzpRedWiidyergace. Gain/ Loss Factor = (Day Cl ogg)25 Day_
Exec_d osdg)'/ Dac?ﬁExygc ............................... &Q) .......... (86)

Wor ki ng Level Timng Market Gain/Loss: The difference between day-|evel
mar ket -cl earing price fromday-entry to day-close (DMCP_ec) ($77.88 for

Day-1 and $ Y I - -| ey et -¢l earin ri,ce from
day-entry t o?%ggl-\éi;}fe?g @?ﬁ&@?@%ﬁéﬁ%@!’?@é&& a?}(ljs'r%saléa?}% S%d $94. 17 for
Day- 2), DwhéelcWVilbAnsipsis férahS OEKEC-scB thvoDed 34O 7333611 ¢4S03usEE2s for Day-1

and - $0. 2? for Day-2, accounts for the market inpact of conpleting the day
follows:

15 Working Level Horizon Difference Gain/Loss: The difference between
Day Close ($90.50 for Day-1 and $111.50 'f'qr; Day-2) and Day Exec_Close ($85.50
for Day-1 and $97.50 for Day—2),: which amoﬁnts to $5.00 for.Day—l and $14.60 for
Day-2, accounts for the market gain (or loss) that occurred Between Day_Eiec_Close
and Day_Close. And the corresponding gain/loss factor may be obtained by dividing
20 by the day level Day Exec. Thus:

Working Level Horizon Difference Gain/Loss = (Day_Close -
Day Exec CloS€)...cciiiriiiiiiiiiia e iieee e e e e aaenns (8%)

Working Level Horizon Difference Gain/Loss Factor = (Day_Close
25 Day Exec Close)/Day EX€C....ccovveerenininnnn... e (86)

Working Level Timing Market Gain/Loss: The difference between day-level
market-clearing price from day-entry to day-close (DMCP_ec) ($77.88 for Day-1 and
$93.97 for Day-2) and day-level market-clearing price from day-entry to day-exec-

30 close (DMCP_exc) ($76.42 for Day-1 and $94.17 for Day-2), which amounts to $1.46
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order before the market close. And the corresponding gain/loss factor may
be obtained by dividing by the day | evel Day Exec. Thus: Wrking Level

Ti m ng Mawbet/oGeen/ Loss = (DMCP ec 5 DMCP_exc) PCT/US03/05562
.............................................................. (87)

Wor ki ng fbebey-1Tindi-$@20/EorKexty-Lacodunesr BaahaketimpBII? completing the day
DMCP_exc) /, EX B C L . e e e e e e e e e (88)
10 LeveIC?rq}g%ﬁge %‘e(f&?r}(ﬁa%}oqﬁeé&ﬂ@i‘q GoxtesRAnding g/ Qss fagtaranaybepr ef erred Level

V  Anal yg i f - involves a single

reconci I%??%ﬁ&g%?td%gn%}pn%}grdggéé@?%{?c'%u%eveI Horizon Difference
Gain/Loss: T i t en .00) for Day 2 and Last
Dayd ose ($95\?§g§1£4§§\%@§n@%%§%§%@§%&%§§5@ -50, 15 accounts for the
mar k&t daMICH( exc)l.oss)...t.hat...occurs.. het ween-the..close(@nd open on.
consecutive days. And the correspondi ng gain/loss factor may be obtai ned by
di vi di ng by the order length Order Exec. Thus: Day Level Horizon

D fference Gain/Loss = (Day_QOpen - Last Day_C ose)

............. . T irro- ST - . . (89) 20 Day Level
Hori zon Di ffe\ivgﬂké%g }é%\;e%}* ‘fg‘;? ng%rcl:cf %Cr}alg/ Ifoﬁagac&)ren@lvﬁ_cgstec DayCl ose)/ Order Exec
........ DMCP_ex6)/Day, BX8G. s wuerereraaererrarneen £ 90).... VLL1.(88Anal ysi s of the DOEXcC
Ti me- Set 25 Consi der now the exanple of a client who has over and above the
OEXcC set, also the Decision tinmestanps (i.e., the DOEXcC set, also
referred to herein and in the figures as the ODEXcC tine set), shown in

FI G1011. |n theeSunPheORIEXRS Reebncilifteon ICsv¥l AhAly§s 98 pragigdieithvel e st ock
opened at $70. 00 éithe Or der en Price, or Oder Open). The Portfolio
Manager ysedes BIG rlQd Enihe RENIE-sst Bk Ivra 8 singleypeompdiatian costhe Or der

Deci si og_h%b}ggsg)% olio Manager then handed over the order for trading
-33 WO 03 2 / US03/ 05562 when the stock was at $72.50 (the Order

Entry). Duri n f..the tot order ...the order execuied at $87.88
(the” b dor Eng) Pl BBHLS Blrmorhiee PR 386 pickPnsbflaet 5 b5
(891.00) for Day 2 and Last_Day_Close ($90.50) for Day 1, which amounts to $0.50, -

15 accounts for the market gain (or loss) that occurs between the close and open on:

 consecutive days. And the corresponding gain/loss factor may be obtained by dividing
* by.the order length Order Exec. Thus:

" Day Level Horizon Difference Gain/Loss = (Day_Open —

Last Day ClOSE)....uuuuutiuien it (89)
20
| Day Level Horizon Difference Gain/Loss Factor = (Day_Open -
Last Day_Close)/Order EXeC.....coiiiiiiiiiiiniiiiiiieaaenn. (90)
VIIIL. Analysis of the DOEXcC Time-Set
25 Consider now the example of a client who has over and above the OEXcC set,

also the Decision timestamps (i.e., the DOEXcC set, also referred to herein and in the
figures as the ODEXcC time set), shown in FIG. 11. In the sample DOEXcC set, the
day the order opened, the stock opened at $70.00 (the Order Open Price, or
Order_Open). The Portfolio Manager decided to trade when the stock was at $71.00
30 (the Order_Decision). The Portfolio Manager then handed over the order for trading
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closed at $111.50 (Order Close). At the end of the investnent period the
stock closed at $132.50 (Period Close). The order-length market-clearing
price frowpesden2d deci sion to order-close (OMCP_dc) was &CTAR83/68%62 Al so
the order-length nmarket- clearing price fromorder-entry to order-close

( OMCP_emhen sheatto@8va28. $ 7@ e thetQresie Eningy @xtrimerihé tendebrofltieatetal prdeg,e- poi nt s,
in a preferred enbodi vels, |, |l I 11 of . the cost/perfornmance
anal ysi eac?rg?rc%ﬁg‘ftfagé‘{@['%é&g% P itceg)- én ‘h day ghe|q IC?CIS.Cd’ ‘aeStP?K/_est nent
Level ARpsy$hissi 1A R(Eh&sT €hsbe’e thel enEkNSinSediBEntdifiod BT RGkal nvol ves
five separate cost nunbers as follows: Ideal Investnment Level Gain/Loss:

The di f fb$ERY @eriodclorsr Thelordenisagth($aBet-deyringmicOfiver oeei si on ($71. 00),

whi ts.to $61. 5 the ful f i t pent, | evel gai
'Sy +FBHRR 45 BrdBtrons QBRI il s AT o ofly ol BRbdaRtca ang*the "
corres p@rbdﬁﬂgggaé fbnQsi8erf @ftyab ofdy-cRfte @@Nﬁim%@? Ryt e Vo glicigeipede or der

ec. Thus: ldeal Investnent Level Gain/Loss = (Period C ose -

(91) 2, deBbrkAERLIRA hENE Lol bel 9 Sk 1f Per i od O ose

O der - Decl si C .. T (92)
Expected I nvestnent Level Gain/Loss: The difference between Period C ose
.($132.50) and the order-length market-clearing price from

deci,si on-to-c¢l os OMCP dc=%$78.84), . whi ch_ampunts to $53. 66, spans the
expé ted i nvgs’f‘f'ﬁ@h&g? i‘%?’@ﬁtmeﬁépﬁve?&naiyé%f\ Hr?féFeﬁ'éﬁV%éAé’éFﬁs’é\f@dtth a
fricti onghpRBEkelinvées E{?@se%fa'iéa&ﬁpﬁﬁh&ﬁ‘s aOfIRk0ss factor may be obtained
by dividing by the order |evel Oder Exec. Thus: Expected |Investnent Level

PCT/ USO 3% IBR5%8H anExpréat Bdcikiond$?nGh)t whelemoGaisitb 18658, dpaas e fiFll f4gei od C ose
OMCP_dc) /.Order EXec .. .., ...coe, ... e et e s e g g ae s e e (94)
Actual PRVSETHRERL leyel i egilorsl fabmasthe adipyedria apdegbiirdieniopapidat O ose
15 'And the corresponding gain/loss factor may be obtained by dividing by the order
" length Order Exec. Thus:

“Ideal Investment Level Gain/Loss = (Period_"Closé -

Order_ DECISION). cuuuinentiietii ittt ae e (91)
20 Ideal Investment Level Gain/Loss Factor = (Period_Close -
Order_Decision)/Order EXeC....coceuiuiiiiiiiiiaiiiniiaiiininn.n. (92)

Expected Investment Level Gain/Loss: The difference between Period Close
"($132.50) and the order-length market-clearing price from decision-to-close
25  (OMCP_dc=5$78.84), which amounts to $53.66, spans the expected investment level
gain (or loss) that may be achieved in a frictional market. And the corresponding

gain/loss factor may be obtained by dividing by the order level Order Exec. Thus:

Expected Investment Level Gain/Loss = (Period_Close -

[

OMCP_dC).....oeoeeeeeeeeeenn s e (93)

30
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5 ($132.50) and the order-length execution price (Order Exec) ($87.88),
whi ch anmpunts to $44.62, spans the actual investnent |evel gain (or |o0ss)
t hat was wolBevRd by the client in a frictional market. AReU/UShE05562
correspondi ng gain/loss factor may be obtained by dividing by the order

| engt h O der Hxyeded IvdsimeACT evadl Gaiivesss Fasibor £€PatiodG@ledel-0ss = (Period O ose

10 Order-Exec

........ OI\I/%éP_%c)/OrderﬁExec(%) e () . 95
Actual Investnment Level Gain/Loss Factor = (Period Cose Oder Exec)/ O der
EXEC .. (96) 15 Market

| nvest nent Level Gain/Loss: The difference between Order Decision ($71.00)
and or der - | edgtunl fmvekietent Lewal iGregn/possc €h¢ difeRencd betwbi Peddd ,Clokd ch  anount s

to -$7. i f ket. i d t t he . t of
trading (ol b 2R B R S riation 48PS (e LoPReeRERE: GG nf [oss f act or
may be aﬁi%haism@mmz,dgplxﬁsdéheq«/;tk&m iw@snﬁérﬁgéevrei %&elﬁ_t(&_ s @hat BB Gonidiuis: 20

Mar ket | nvestnent Level Gain/Loss = (O cision’-

(97) 'V%'i)lt('teéllbr}]){ﬁéitchql%rgy ttﬁg\c/)? er %%Igﬁllbro 27 x%g.t lusT (Qrder Decision OMP

dc)/ Order cr.L L R T TR T =T e (98) 25
Execution Investnent Leve inlLoss: The difference between order-|ength
mar ket - cl ear i%}%vfét%%‘%ﬁaln@?ﬁﬁ e“&&reé{"ﬁ"e' order-| ength execution

prige (Seenx&yec).. ($87.88), which amounts to -$9.0dy is a measure of the

excess cost "paid out by the client as neasured against the market average.
The correspondi ng gain/loss 30 factor maybe obtained by dividing by the
order length Order _Exec. Thus: -35 WD 03/073220 PCT/ US03/ 05562 Execution

Investment Leyel, %e@&lre%% Yevel @@Eﬁ%cli‘acgr ge('i’egéc?félose -

................................................................ (99)

Execut i @rdém¥esd)@der_Breel..Gai.n/Lass. Factor. . =. (OMCRogp - 5 Order

Exec)/ Order EXeC .. ... ... (100)
15 Market Investment Level Gain/Loss: The difference between Order Decision

($71.00) and order-length market-clearing price (OMCP_dc = $78.84), which
amounts to -$7.84, 1s a measure of market impact and captures the average cost of
trading during the length of the order. The corresponding gain/loss factor may be
obtained by dividing by the order length Order Exec. Thus:

20 Market Investment Level Gain/Loss = (Order Decision -
OMECP _de). et e 97)

Market Investment Level Gain/Loss Factor = (Order Decision -
OMCP_dc)/Order EXeC...cuuieiiiiiiiiiiiieaai e (98)

25

Execution Investment Level Gain/Loss: The difference between order-length
market-clearing price (OMCP_dc = $78.84) and the order-length execution price
(Order_Exec) ($87.88), which amounts to -$9.04, is a measure of the excess cost paid
out by the client as measured against the market average. The corresponding gain/loss

30  factor may be obtained by dividing by the order length Order Exec. Thus:
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Level 11: The Order Level Analysis. A preferred Level Il Analysis for the
DOEXcC-set involves five separate cost nunbers as follows: Ideal Oder
Level CGaiwOloawz3220lhe di fference between Order C ose ($111P8@)usod@send Or der
Entry ($72.50), which anounts to $39.0, spans the full range of order |evel
gain (or | osdxetitan Inagstihentdavele@Gaid/Tioss &fOMIERIdfr i ctionl ess market by the
trader.(gfgd t he correspondi ng gain/loss factor nmay @s obt ai ned by divi di ng
by the SFH&Er&Agth O der - Exec: - Thus: i deal -Order-+&V&l Gain/Loss = (Order
Cose 15 Oder . ENtry) ...
.......... (101) Ideal Order Level Gain/Loss Factor = (O der C ose -
Oder-Entry)/ Order-EXeC . ... .. (102)
20 Expect ed Gxgertidndipesstraeitd/evol@ain/fives Badtber COMEhacween Order C ose
($111.5 and t rder-|length market-clearing pri fromentry to cl ose

( et §i°5§%r)%f’r F%‘h"'ahb‘unTS"t'0"$30.‘22,‘"spaﬁg&phe expect ed order

| evel gain (or loss) that nay be achieved in a frictional market. And the
correspondi ng gain/loss factor may be obtained by dividing by the order

| ength Order Exec. Thus: 25 Expected Order Level Gain/Loss = (Order C ose -
OMCP_ec) ... .Levelll: The Order Level Analysis, A preferred Level Il Analysis for the

oo . DOEKLERIOBN oo fHErep Lo PRISASLORoIfon™ °€T 000 Se v

03/ 073220 PCT/US03/0 2, ~Actual d Level .Gai nLLpss., Th i f.ference

bet ween Or dgE d §§%er?%%ihgg Oﬁ%ﬁehdgﬁ%ﬁ? Hceerebeft‘é’ﬁ%ri ﬁmge%%]ﬁ?? @A?Lﬁ b).:e (Or der
Exeq) (%8d C389r, Endtiy 372 S0)DMNILE ainouid 3o §29.0 spansthk Fell Al ak oRlcfRNel evel gain
(or loss). that was achieved by the 5 client in a frictional market. And

the cor E8SORMsAhEm#Y Poichiqiad bin ifeyl fbstionles madet Bythaitgen Agdby t he
order | ‘%ﬁ'&%&he%&ﬂinfﬁﬁﬁﬂosl%&ér 5 Bt e by UM Ehe FHY HQ8Stemgth O der C ose

Order EXec) ... ... . 0 . LR (105)
10 Act udrdér #eec.lT8mel Gai n/ Loss Factor = (Order C ose

Ideal Order Level Gain/Loss = (Order_Close -
15 .f.Qrdep;Entry) ............ e et (101)

" Ideal Order Level Gain/Loss Factor = (Order_Cldse -
Order_Entry)/Order EX€C....cccvviiiiiiniiiiiiiiiiiiiiaaaann. (102)

20 Expected Order Level Gain/Loss: The difference between Order Close
($111.50) and the order-length market-clearing price from entry to close (OMCP_ec)
($81.28), which amounts to $30.22, spans the expected order level gain (or loss) that
may be achieved in a frictional market. And the corresponding gain/loss factor may be

obtained by dividing by the order length Order Exec. Thus:

25 Expected Order Level Gain/Loss = (Order_Close -

Expected Order Level Gain/Loss Factor = (Order Close -
OMCP _ec)/Order EXEC....eaeemae it (104)



Order Exec)/ Order EXeC ... ... (106)
Mar ket Order Level Gain/Loss: The difference between Order Entry ($72.50)
and orderwbengtir2erar ket clearing price fromentry to cl os@CT@HERZ562 =
$81.28), 15 which anounts to -$8.78, is a neasure of market inpact and
captures the average cost. of trading during the length of the order. The
correspondi ng gain/loss factor nmaybe obtained by dividing by the order

| engt h )OfderM¢Or&&%veﬁ@ﬁihﬂlos@ﬂx@rdiﬂf@r\éﬁ&elﬁt’«h@éﬂ-@ﬁﬁr €16 der Entry (107)
20 Mar ké‘El1@)&%aniﬁward@alemfh@mcunmpme (Qrfl@:ﬁeccc)EﬁiS? §8%W@0@P ec)/ Order Exec

.............. ut| der Level
Gai n/ Logrsnom:iiﬁ L §2% ?Ze?rS nc SthBél%tual Oﬁdegrl%vee} gfnnrgmi Irg?ség)t W%é‘f Yeél%ry t% price

f r onentlishttipa fthétﬁo%a( fMERt. #ondth$ 8drre2Bdndingl g§1hﬂo$3rfﬁﬁ6r ePBé Bhta@¥@cut.i on
price (Order Exec) ($87.88), which amunts to -$6.60, is a nmeasure of the
excess (?MgtVl‘EJ‘&E@Yémoﬂﬁlﬁrleﬁéth@ﬁdéﬁaﬁxﬁ"s Thssisur ed agai nst the market average.
The correspondi ng gal n/ | oss factor may be obtained by dividing by the
order | engt hAcgyal&rd@deryel Ghind:oss 3TOWBL(GI06F3220 PCT/ US03/ 05562 Executi on
O der L%/rger g;%lcl’)ll Loss = (OMCP_ec Order Exec)

.............. e '.':':'.".“.':'.".':':'.“."._':‘:':‘.".".‘:':“.".".':'.".".':':‘.“.':(.1(.)5.). ce.... (109
Execution Order Level Gain/lLoss Factor = (OMCP_ec 5 Order Exec)/ Order Exec
............................................. (110) Level 111: The

I nvest nent/ Order Reconciliation Level Anal P/SI s. Apreferred Level I
&)

AnaltYsi s for Al @ﬁ(é@@b@@%ﬁﬁ@éoﬁzﬁﬁ F&desfci | i ati on cost numbers as

fol | ows 48 o %(L;brlzon Di fference Gain/Lo The difference
bet ween Perr &gl oseﬁ? %32"'5"0’)""é'ri'd"d"d'éi"'d'i)“s'é"'('$l§ﬁ)6% whi ch anounts to
$21, accounts for the market gain (or |oss) that occurred bet ween order

cl ose and period close. And the correspondi ng gain/loss factor nay be
obtained by ?\/Iarkql (91%ep ievelf%} Eoss Jl‘ﬁengitfgrence between Order_Entry ($72.50)

and order-length market clearing price from entry to close (OMCP_ec = $81.28),

15 which amounts to -$8.78, is a measure of market impact and captures the average cost .
of trading during the length of the order. The corresponding gain/loss factor may be
obtained by dividing by the order length Order Exec. Thué:

Market Order Level Gain/Loss = (Order Entry -

20

Market Order Level Gain/Loss Factor = (Order Entry -
OMCP_ec)/Order_EXeC....ciiiiuiiiiiiiiiiieiieiaiae et (108)

Execution Order Level Gain/Loss: The difference between order-length
25  market-clearing price from entry to close (OMCP_ec = $81.28) and the order-length
execution price (Order_Exec) ($87.88), which amounts to -$6.60, is a measure of the
excess cost paid out by the client as measured against the market average. The
corresponding gain/loss factor may be obtained by dividing by the order length
Order_Exec. Thus:
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Order Exec. Thus: 15 Order Level Horizon Difference Gain/Loss =. (Period
Cose - Oder _C0Se) ... e e e .

......... W0.03/073220 . ... ) ..... Order Level Horizon DifferemasognisnZ Loss
Factor = (Period Close Oder-d ose)/ Oder-Exec

............. Execution Order Level.Gain/Loss = (OMCP. ec { 112) 20 Order Level Timng
Mar ket Gain/Loss: The difference between order-length market-clearing
price fr%ﬁﬁ*?ﬁ@é?@i-ﬂﬁ--t-o--el-ose--(-G\/E:P;de--ﬂ--$7~8~.-84-)--an 08 der - | engt h

mar ket -cl earing price fromentry to close (OMCP ec = $81.28), which anmounts
to - $2.44, accounts for the market inpact of delaying the hand-over of the
order to the 25 desk between nmarket open and entry. And the correspondi ng
gai n/ | oss f adixecutiayObter Lett] dFame/@ obyFattori=diOMCByed-he order | ength O der

%5, | Ofer EeSorY Bred! L0 YIS LR SR T OIS s

WO 03/073220 PCT/ US03/ 05562 Order Level Tim ng Market Gain/Loss Factor =
(OMCP_dc OMCP_ec)/ Order Exec
............................................... (114) Order Level Timng

Gai n/ Loss: THeeval BE: dhedpecshaentéirdeR eroncibatiirsl.onel Bnplyzis. A@yefemel Or der Entry
($72. 50),, i unt s, to <Kl 50, .accounts for t.he.tim factor, i.e.,
the-gar PSP SodTR Rfing DARXeCler R e FEPPETE L P Rembil kot ot e

t hat ovebllawst above the tim ng gain/loss, the market inpact of the timng
issue is captured in equations 115 & 116. And the correspondi ng gain/l oss

factior may beordebt.aidl erbriyn Wi MbdhHOGHN/TIRE THedRfferlb M v&dder Exec. Thus:
10 Order_Level Tim ng Gai n/ Loss = (Order Decision Oder Entry)
........ Period, Close (£132.50) and Order_ Close ($111.50), which amounts to. $21, aqcdd8y O der

SOV T IR Y R RESH B Gl BB bt e g Rhioqthdnd Aad Oer B

the corresponding gain/loss factor may be obtained by dividing by the order length
~ Order_Exec. Thus:

15 e Order Level Horizon Difference Gain/Loss =(Period_Close -
Order_CIOSE).. ettt (111)

Order Level Horizon Difference Gain/Loss Factor = (Period_Close
Order _Close)/Order_EXeC......cuiiiiiiiiiniiiiiiiece i, (112)

20

Order Level Timing Market Gain/Loss: The difference between order-length
market-clearing price from decision to close (OMCP_dc = $78.84) and order-length
market-clearing price from entry to close (OMCP_ec = $81.28), which amounts to -
$2.44, accounts for the market impact of delaying the hand-over of the order to the

25  desk between market open and entry. And the corresponding gain/loss factor may be
obtained by dividing by the order length Order Exec. Thus:

Order Level Timing Market Gain/Loss = (OMCP_dc -
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Consi der now the day | evel analysis wth the' DOEXcC set (FIG 12 for Day-1
& FIG 13 for Day-2). On Day-lI, the entry was at $72.50 (the Day Entry).
During t hwooemgeh of the day, the client executed at $81P2I/USvhess62

Day Exec). Wen all the fills were returned and the execution was conpl ete
(i.e., the déydexeswt ThningMasketeyanpss Pitdrre(@dCPedpondi ng strike at that

ti me was e Exec Close) at $85.50. And the stqck closed at $90.50
(Day_d @%&E—?ﬁgﬁrﬁﬁrﬁéc‘ti-ﬁe“t'he'-c}-i-ent"-was-‘i~-n-~t-hélif§r ket, the day-Ievel
mar ket-clearing price fromday-entry to day-execution-close (DMCP exc),

was at $76.42. And the day-level market-clearing price fromday-entry to
day-close (DMCP_ec), was at $77.88. On Day-2, the entry was at $91.00 (the

Day Entry). Z&d@urévelTinmag|CGanglossoThe Aidfedengce betveeen iQrdert Desisiont ed at $94. 53

t he_Da . I il t d cut i

Comp? ot 45100 and (4138 Eplry (RO b AT R A . R ts P B Rtinkg st r1 ke
at that fﬁdtéﬁ?i.%&e(%aﬁ?&%ésﬁh%@@&?%hﬁé waRinig2 ente M rhdiRetS K Cl osed at
$111.50 (Day_d ose). ring the time the client was in the nmarket, the

day- | evéhat gaeiand-abpeeattiedgnipg igeia/103so e dagrketrimpyctiad thtajmmedswieiion- cl ose 30

(DMCP_e $94 , A‘J}‘u ay-level. market-cl earin rice from
day- ent )r&;s‘;}gm%e\g%ﬁggﬁ%t‘r"%‘%%}{ ﬁé&gec (fth\g\/gésh%stpoﬁg@.g&{nﬁ&gs\/%ﬁtof ﬁlggggday | evel
pri ce- pebiised byndididing3Sy OBt EAZAPOrRETAILOBAER5562 preferred enbodi nment
Levels IV, VI & VIII of the cost/performance analysis are constructed as

showp i n Fl GOrlidr L&RY Tihing CalifA osk3= (BRAYr Decisttvel VI: The Day Level

Anal ysis. A preferred Level VI Analysis Tfor the 5 DCOEXcC-set involves five
separ at &1desEnfiihbers--as.-f-ol }-ows:-- | deal--Day--level---Gdbh/ Loss: The difference
bet ween Day O ose ($90.50 for Day-1 and $111.50 for Day-2) and Day_Entry
($72.50 for Day-1 and $91.00 for Day- 2), which anmounts to $18.00 for Day-1
and $20.50 for Day-2, spans the full range of day level gain (or |o0ss)
that may be a@ddeeled! Timap GadehbssFactlr FQidréas Deeisicat-. And the 10

correspandi n in/loss factor may be obtained by djyviding by the
respect i@geﬂgy‘%?’)/@ﬁ‘&ﬁhﬁﬁﬁy;&ec:“-Thus-:---i'de-ai“-Day---lﬁb]\ﬁél Gai n/ Loss = (Day
Cl ose Day_ Entry)

T R (117)

Consider now the day level analysis with the DOEXcC set (FIG. 12 for Day-1
& FIG. 13 for Day-2). On Day-1, the entry was at $72.50 (the Day_Entry). During the
length of the day, the client executed at $81.23 (the Day Exec). When all the fills
were returned and the execution was complete (i.e., the day-execution-close event),

20  the corresponding strike at that time was (the Day Exec_Close) at $85.50. And the
stock closed at $90.50 (Day_Close). During the time the client was in the market, the
day-level market-clearing price from day-entry to day-execution-close (DMCP_exc),
was at $76.42. And the day-level market-clearing price from day-entry to day-close
(DMCP_ec), was at $77.88. On Day-2, the entry was at $91.00 (the Day_Entry).

25 During the length of the day, the client executed at $94.53 (the Day Exec). When ail
the fills were returned and the execution was complete (i.e., the day-execution-close
event), the corresponding strike at that time was (the Day Exec Close) at $97.50.
And the stock closed at $111.50 (Day_Close). During the time the client was in the
market, the day-level market-clearing price from day-entry to day-execution-close

30  (DMCP_exc), was at $94.17. And the day-level market-clearing price from day-entry
to day-close (DMCP_ec), was at $93.97. Given these day level price-points, in a
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15 I deal Day Level Gain/Loss Factor = (Day_Close Day Entry)/Day Exec
.............................................. 18) ..(1 Expected Day
Level GaiwpOloawza220fhe di fference between Day_C ose ($90. 50 pCorusDagssé2 and
$111.50 for Day-2) and the day-length nmarket-clearing price fromday- 20
entry t erefayedtmnbalimbMIRets) [V, /1% S8 fod theRayt/der fomthatt@B3ar@sfsare Day- 2) , whi ch
amounts to $12.62 for - $17.53 for y-2, spans the expected day

| evel geﬁoﬂStm(:éfiaFS %‘ynﬁ%&é&@g&ﬁg&f@éé (B?,y-g§.f rictional market. And the
correspondi ng gain/loss factor may be obtained by dividing by the day

| evel Day_Exec. Thus: Expected Day Level Gain/Loss = (Day O ose 25

D P BC) it e
(119) ExpectlegelDa) Thevrdy IGyehAndsgss. Papreéarred [(dal VTAoslkysis fONDP ec) / Day _Exec
.......... et inyolves five seoaiate Cost Atmbers 4 follaivs: (120) -40 WD 03/073220
PCT/ 0S037 OBBES SRy olyps TS S9PatrL Cosbiiimieasas fofRESi f f er ence bet ween

Day_Cl ose ($90. fqr -1 and $111,50 fqr Day-2) apd the day-|evel
execution pr 38@?%3&3“_‘3@%31%1@9%?%@]alff?anqﬁisﬁt"iee&H%PE@AQ%ﬁ?Q)W &y- 2), which
amount s 8- Bshd1 11950 i@@ba}—zﬁ'aﬂd@%9-%?(%‘72.5@%’151?@-?%@391.B§f p t—' day

| evel gain (or loss) that was achieved by the client In a i onal
mar ket . ZAnvhichemeunts ésHohol fiy Reyi haddo$29. J0afot Day+2aypdne tioebfulliraegd dfy  di vi-di ng

Dhy. Bty 1648 in (VoSS e % achiSt & el Flchondils R Suna he™— 157

10 Act uabrBendiay ainfidkdfabRs snayase oBtaired bRavidhRs the Rayediv@eh{ Day _Exec
.................................................. (122) Market Day Level

Gai n/ LodeugthrRay di¥eceFfce bet ween Day Entry ($72.50 for Day-1 and $91. 00
for Day-2) and day-length market-clearing price fromday-entry to 15
day- cl ose (DWBRI &y LegellGga/loss =[02yy Llaged $93. 97 for Day-2), which amounts
to $5. far Day-1 and -$2.97 for Day-2, is a rreazﬁ ,5 of market inpact and
captures Phe verage - costof "trading during the- {3 h of the day order.
The correspondi ng

15 Ideal Day Level Gain/Loss Factor = (Day_Close -

Day_Entry)/Day BXeC........cc.oooiiiiiiii, reeeeenn(118)

Expected Day Level Gain/Loss: The difference between Day Close ($90.50
for Day-1 and $111.50 for Day-2) and the day-length market-clearing price from day-
20  entry to day-close (DMCP_ec) ($77.88 for Day-1 and $93.97 for Day-2), which
amounts to $12.62 for Day-1 and $17.53 for Day-2, spans the expected day level gain
(or loss) that may be achieved in a frictional market. And the corresponding gain/loss
factor may be obtained by dividing by the day level Day Exec. Thus:

Expected Day Level Gain/Loss = (Day_Close -
25 DMOCP _€0) . u ettt et (119)

Expected Day Level Gain/Loss Factor = (Day_Close -
DMCP_ec)/Day EXEC...i.uuimiiiiiiii i, (120)
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gain/loss factor may be obtained by dividing by the day | evel Day Exec.
Thus: Market Day Level Gain/Loss = (Day Entry 20 DMCP_ec)

......... WO.03/073220 . . . . oo e PCTIUSN3/SERB)
Mar ket Day Level Gain/Loss Factor = (Day Entry - DMCP_ec)/ Day_Exec

............ Actual Day. Level Galn/Loss The.difference between Day Clode¥890.5@%orExecut i on
Day Level Gal n/ Loss: di fference hetween day-length market- clearing

pri ce fﬁfﬁfr apfl S P fpraw) ardthe d@mwlééf)cumvn adLEm@@fila%fd $93. 97
for &)D%ﬂ‘i' M?M%/fér%ﬁl %fm?&ﬁdn‘?&rﬂ fog.g @@?pﬁgfgaa)ndgﬁ for Day- 1

and $94 53 7 amounts to 0 56 for
Day- 2, Dmya, spasdhe sctedl dihéevek gais $ordoss) tlpainds acliieved btyhﬁe clherﬁliltaas measur ed
agai pst _the rket 30 a ergg The correspondl ng gain/loss factor nmay be

obt af ned™#{Pal PrLichg sy gFRgndipg gan/1 B‘é%faﬁsa@@ay gataned by\igyidime073220

PCT/ USO%@,Q@S@%, leF{EsMt BRR: BR¥s:Level Gain/lLoss = (DMCP_ec Day Exec)
..................... o T (125)

SO On DAk By T GAALIOC By TR ® ) Tevel WT- The

Wor ki ng DagvEkednal.ysi.s... A .preferred. Level.. V... Anal. ygis1)f or the DOEXcC set

i nvol ves five separate cost nunbers as follows: |Ideal Wrking Level

Gai n/ Loss: The difference between Day Exec_Close 10 ($85.50 for Day-1 and
$97.50 for Day-2) and Day_Entry ($72.50 for Day-1 and $91.00 for Day-?2),

whi g amount s\ di@1 Ph3100ef QhinBaNs Fa@Pd=P0apE16Kr. Day-2, spans the full

range of working level gain (or loss) that” my be achl eved in an ideal
fricti oMasExeqiitdyeExecAnd. t he.cor.r.espondi.ng..gai.n/.l.8g8) f act or may be
obtained by dividing by the respective day |evel Day Exec. Thus: 15 I|deal
V‘br ki ng Level Gain/Loss = (Day_Exec_Close - DayEntry)
............................................................... (127)

| deal Wr ki ngvirketebayGadwel GagsLERCTRS diffetdday bEbs@en ﬁa?sﬁatrWZSOtfbly) / Day_Exec

"""" Day-1 and $91.00 for Day-2) and day-length market-clearing Iince from day-entry to .
15 day-close (DMCP_ec) ($77.88 for Day-1 and $93.97 for Day-2), which amounis to -
$5.38 for Day-1 and -$2.97 for Day;2, 1s a measure of market impact and captures the
averége cost of trading during the length of the day ordér. The corresponding

gain/loss factor may be obtained by dividing by the day level Day Exec. Thus:

Market Day Level Gain/Loss = (Day_Entry -
20 DMOCP _€C) . cuieiini ittt et (123)

Market Day Level Gain/Loss Factor = (Day_Entry -
DMCP_ec)/Day EXeC...cimiitiiiiiaait i iiee et (124)

25 Execution Day Level Gain/Loss: The difference between day-length market-
clearing price from day-entry to day-close (DMCP_ec) ($77.88 for Day-1 and $93.97
for Day-2) and the day-level execution price (Day_Exec) ($81.23 for Day-1 and
$94.53 for Day-2), which amounts to -$3.35 for Day-1 and -$0.56 for Day-2, is a
measure of the excess cost paid out by the client as measured against the market

30  average. The corresponding gain/loss factor may be obtained by dividing by the day
level Day Exec. Thus:
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20 Expected Working Level Gain/Loss: The difference between Day_Exec_C ose
($85.50 for Day-1 and $97.50 for Day-2) and the day-length market-clearing
price frwemodayentry to day-exec-close (DMCP exc) ($76.42crarsobessél and
$94. 17 for Day-2), which anpbunts to $9.08 for Day-1 and $3.33 for Day- 2,
spans the expeetutidn Zmyimvki Ggnlleyet (DMCOP (sr- | 0ss) that may be achieved in
a fri cthogﬁ rrﬁr ket. And the corresponding gain/logss factor nay be

obt ai net!2hy=4fi° 'rdi ng by t-he-day-+evel- Day-Exec: - Thif») Expect ed” Wor ki ng
Level Gain/Loss (Day Exec_Close - DMCPEXC) . .....ovvv v v,
............ (129) 30 42 WD 03/ 073220 PCT/ US03/ 05562 Expected Wor ki ng
Level Gain/Loss Factor = (Day_Exec _Cl ose DMCP exc)/Day_ Exec

............ Execution Day. LechGam/Loss Factor = (DMCP_ec- (130) Actual Working

Leve in/ di fference between Day Exec_C gs 5 ($85.50 for Day-1
and 9$B ’g?ﬁEﬁ¥5%5 Cand - the day-t-evelexecution: 6ﬁ¥§e (Day_Exec) ($81.23

for Day-1 and $94.53 for Day-2), which anbunts to $4.27 for Day-1 and
$2.97 for Day-2, spans the actual working |evel gain (or loss) that was
achieved by the client_in a frictional market. And the correspondi ng

gai n/ | oss fabewl Vipdhe M@r@@g&eﬁ@myseﬁ Wi plicfrradyLevhkV HApalysis o1 thay Exec.
Thus: 180%5&&@Let‘fﬁ%¥d®é§%)ees¥§4rat§%& 'uﬁﬁo%rs‘as(fgﬁé{wlixec Qose - Day_Exec)

.................................................... (31) Act ual Wor ki ng

cLor =
.................................................. O%hr ket Wor ki ng

Leved 85/50(155Da§hemd|$‘9f760q191c19a>bg) mﬁﬁmaﬁ%n@rx@vyw%@ 1aﬁ@r Day-1 and
$91.00 for Day-2) and day-length narket-clearing price %?om day-entry to

oy exeBS LIGEE LHENBPWEKE oo, (a8 1990 oo | and S608 orDhw, Shes B¢, vhi ch
armunt Sf&lgranggoig\%ogk%g 284 g%m%ﬁos?)%h&ﬂm&%e %Xe\%d 1111 an fedF ScHor?leOf mar ket

market. And the corresponding gain/loss factor may be obtained by dividing by the
respective day level Day Exec. Thus:

15 " Ideal Workmg Level Gain/Loss = (Day Exec. Close -
“Day Entry) ......................................................... v (127)

Ideal Working Leve] Gain/Loss Factor = (Day Exec_Close -
Day Entry)/Day EXeC.....ciueuimiiiiieiee e (128)

20

Expected Working Level Gain/Loss: The difference between Day_Exec_Close
($85.50 for Day-1 and $97.50 for Day-2) and the day-length market-clearing price
from day-entry to day-exec-close (DMCP_exc) ($76.42 for Day-1 and $94.17 for
Day-2), which amounts to $9.08 for Day-1 and $3.33 for Day-2, spans the expected
25  working level gain (or loss) that may be achieved in a frictional market. And the
corresponding gain/loss factor may be obtained by dividing by the day level
Day_ Exec. Thus:

Expected Working Level Gain/Loss = (Day Exec Close -
DIMOCP_€XC) .ttt (129)

30
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20 captures the average cost of trading during the | ength of working the
day order. The correspondi ng gain/loss factor nmay be obtained by dividing
by the dawoloawed220 Day Exec. Thus: Market Working Level GaiParlise303s6 Day
ENtry DMCPEXC) ..ottt e (133)
25 Mar ket Wikpeged BleekinGienéll@sis/ LoacFator= ((8y Ek&d [Glose -DMCPexc) / Day_Exec
................................... (134 Executi on Wbr ki ng
Level GHWHFoS€) DB ference- bet ween - day-1-ength- @é rket-clearing price
fromday-entry to day-exec-close (DMCP_exc) ($76.42 for - 43 WO 03/073220
PCT/ US03/ 05562 Day-1 and $94. 17 for Day-2) and the day-I|evel execution
price (Day_Exec) ($81.23 for Day-l and $94.53 for Day-2), which amounts to
-$4.81 for Déyetual datkingd 36l G@m/Ldsay"Pf@ dlff@“eacerMmeDa)y Exee @wsess cost

dq lient t Th
Por 1 ep i LR TR AR K AT B Ry 16% s5Ui6h att by 5 the day
| evel Dapaprxec) (FBUS3 EXBLH 208 S5 KIERDILyelvhiad MhdRsstos4A IMP ?155)

Day_Ex

Execut i 5%?%?11@ PP Loy BlayGaispansdbe agtend srking (wCEeiner lods) tibdyakxec) / Day_Exec
............... |, VI11: The
Day/ Wor I?F}HSV b plisnt in & frigtignal matket A§1|d the GorEgsReT q’”ﬁ%aal 18%?55“?} 111 Anal ysis
for thenwaﬁtamdbmoidﬁ@bymdagwemhyeﬂ;de@nrmst numbers as fol lows: 15
Wor ki ng Level Horizon Difference Gain/Loss: The difference between

Day 1@l ose ( $9Quk0 Wérkidpdeval @ﬂﬂ/ﬁ%&ﬂﬁ@ fEa{ecE@bsgl and Day_Exec_C ose
($85.50 for Day-1 and $97.50 for -2)7 which anpunts to $5.00 for Day- |

and $141B0_F&0)-...Day-2;--account-s- for the -mar ket--.gai(h3)or | oss) that
occurred between Day_Exec_Close and Day C ose. And the correspondi ng
gain/loss factor may be obtained by dividing 20 by the day |evel Day Exec.
Thus:

Actual Working Level Gain/Loss Factor = (Day_Exec_Close -

Day Exec)/Day_EXe€C.....ccitiiiiiiiiiiiiiiiiiiiiiiciie e (132)

15

Market Working Level Gain/Loss: The differencé’ between Day_Entry (872.50
for Day-1 and $91.00 for Day-2) and day-length market-clearing price from day-entry
to day-exec-close (DMCP_exc) ($76.42 for Day-1 and $94.17 for Day-2), which
amounts to -$3.92 for Day-1 and -$3.17 for Day-2, is a measure of market impact and

20  captures the average éost of trading during the ‘Iength of working the day order. The
cotresponding gain/loss factor may be obtained by dividing by the day level
Day_Exec. Thus:

Market Working Level Gain/Loss = (Day_Entry -
DMOCP_EXC). ettt et (133)

25

Market Working Level Gain/Loss Factor = (Day_Entry -
DMCP_exc)/Day _EXec.....coooiiiiiiiiiiiiiiiicie e (134)

Execution Working Level Gain/Loss: The difference between day-length
30 market-clearing price from day-entry to day-exec-close (DMCP_exc) ($76.42 for
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Working Level Horizon Difference Gain/Loss = (Day_Cl ose - Day_Exec_C ose)
......................................................... (137) Working
Level Horwpan/oDi2zbd er ence Gai n/ Loss Factor = (Day_C ose 25PDayUSExeis62

Gl ose)/ DayEXEC . ... i (138) Working
Level Tildyrpanhikel7 EaiDvytnssd tHhéaydich élexensonpeicuay dye) @8eh3

R e L T S
Lay: SPUDpLS SRNANSE oFRCIeaE HRER GE) 300l R SOttt S21 1T 1O

and - $0.2gké¢taveidgy - The cacrespomidsng gain/tdse favkorkoety bengbtadtedby dioidiheby ng t he day
order before th r ket ose. And the correspondin ain/loss factor ma
S TaER Exec.  Thu d

be oBt ai & by"f'he day | evel Day Exec. Thus: Wrking Level

Ti m ng Market_ Gai n/ Loss .= &DIVCP ec_ 5 DMCP exc)

............. Execution Working Level Gain/Loss =(DMCP_exc- ... .. .. (39) Wrking
Level Tipgng, Mar ket Gain/Loss Factor = (DMCP ec - exc)/Day_Exec

................................................. (12 10 Level V: The
Order/ Day Reconciliation Level Analysis. A preferred Level V Analysis (see
FIG 14) for the DOEXcC-set involves a single reconciliation.cost nunber

fol | ows: L '  f.f Gai . The differ bet
oy Cpen (s9Rea85CT By Vergtriv o By B08%Psers 50) “for “Tay 1, v ch

anmoypt s B4, BRedMay Exdd. accounts for the market ,g_a_ti(q\g,(()or | oss) that occurs

..............................................

bet ween the- close and open on consecutive days. And t'he correspondi ng
gain/loss factor may be obtained by dividing by the order length
Order _Exec. Thus: Day Level Horizon Difference Gain/Loss = (DayOpen -

Last _Day Co P 1 g Teatrml ATt A ettt -+ e e e e
(141) 20 Dayf%fgbgfﬁ'%‘reigﬁwﬁrlfl?érReeﬁ?:%m@aﬁOr? AP A prefsged yen L Last
Day_Cl odeyvelv e Ankkeis for the DOEXcC-set involves two.reconciliation cost numbers(a$42)

follows:

15 Working Level Horizon Difference Gain/Loss: The différence between
A Day_Cloge (890.50 for Day-1 and $111.50 for Day-2) and Day Exec Close ($85.50
fo;_Day—l qnd $97.50 for Day-2), Which amounts to $5..00.for Day-1 and $14.00 for’
Day—2; accounts for the rﬁarket géin (or loss) that occurred between Day Exec Close
and Day_Close. And the corresponding gain/loss factor may be obtained by dividing
20 by the day level Day Exec. Thus:

Working Level Horizon Difference Gain/Loss = (Day_Close -
Day EXeC CloSE)..imtin e eintiiaae et (137)

Working Level Horizon Difference Gain/Loss Factor = (Day_Close
25 Day Exec Close)/Day EXeC..ceteiamiiiiiiiieiiiiiiiiaiieaenn. (138)

Working Level Timing Market Gain/Loss: The difference between day-level
market-clearing price from day-entry to day-close (DMCP_ec) ($77.88 for Day-1 and
$93.97 for Day-2) and day-level market-clearing price from day-entry to day-exec-

30 close (DMCP_exc) ($76.42 for Day-1 and $94.17 for Day-2), which amounts to $1.46
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| X. Analysis of the DOEPXcC Ti nme-Set 25 Consider now the exanple of a
client who has over and above the DOEXcC set, also the Placenent

ti mest anpwo(08/023220 t he DOEPXcC set) as shown in FIGS. 13- 1®CT/USN3/03%62 sanpl e
DOEPXcC set, the day the order opened, the stock opened at $70.00 (the
Order Opeilpay-Thad Fx2d &f DayMhRe@ehtsdecindeshrk& ilnhadte rob@plcifg il Rgk was at
$71.00 (the Order Decision). The Portfolio Manager then handed over the
order f 8Fdesbeiorethepparispieipsendnd thsrrgenpngdinggeam/Bes faciws moyder Entry). On

Day- 1, ; - si:d9. - v P 03/ 05562 trader placed the
or)éer w’totgﬁm%lﬁ%’y?éﬁain bﬁéhé{\gggé?gl%%%fggg#g) when the stock \a/as at $77.50
the Day Pl a nt Day - buy-sid er placed the order with
'Ehe se?/l_-si ﬁg%éwivg]&l%ﬁiﬁ@{%%mv%@ﬁs?E@f\é o¢k ’alas at $92.00 (the

Day_Fl agawrent ¢xc)..During. the length of .the total ordeng)the order executed
at $87.88 (the Order Exec). 5 On the day the order c¢losed, the stock closed
at $111.50 (Order_Close). At the end of the investnent period the stock
cl osed at $132.50 (Period Close). The order-length nmarket-clearing price
{1 om or der - dagbab 401 PLIRE LI BRI MR SI8. 84, A so the

r -

order-length ma clearing price fromorder-entry to order-close
( OMCP_e®MGRsexa)/THYIERS. .. G .ven..t.hese. i nvest ment /. or dguo) evel price-points,

ina 10 preferred enbodi nent Levels I, Il & II1l of the cost/performance
anal ysis are constructed as shown in FIG 15. Level |: The Investnent
Level Analysis. A preferred Level | Analysis for the DOCEPXcC set involves

fiveosepar at g c6@Sy: THHBRIFDAS Rfeeéﬂcqwonl&vemﬁahyém%C@te@@% eg¥py; Gai n/ Loss:
The difference between Period Cose ($132.50) and Order_Decision ($71.00),
whi ch adwahists (e B6i 14) fos e OEKe Crgt Invohisg e single reofndilintiestcosnt | evel gain
(or los h » achieved in an ideal frictionless market. And the
corresp%l}ﬁ%lﬁ)ﬁlggsg%ﬁé‘??bss factor may be obtained by dividing by the order

o g e £ A% e Biiion Bitrerdtl Galrl S RS biekeibrdk befeeh 125 "0pen T ' O
------- ($91-.OO)-_for Day 2 and Last: Day -Close ($90.50) for Day-1, which amounts 3. .
*15 . accounts for the market gain (or loss) that occurs between the:close and open on
" “consecutive days. And the corresponding gain/loss factor may be obtained by dividing

- by the order length Order Exec. Thus:

Day Level Horizon Difference Gain/Loss = (ﬁay;Open -

Last Day ClOS€)..euutuuiiiieiiii et e (141)
20
Day Level Horizon Difference Gain/Loss Factor = (Day Open -
Last_Day_Close)/Order EX€C....o.oviiieiiiiiiaiiiiiaiinenennn. (142)
IX. Analysis of the DOEPXcC Time-Set
25 Consider now the example of a client who has over and above the DOEXcC

set, also the Placement timestamps (i.e., the DOEPXcC set) as shown in FIGS. 13-19.

In the sample DOEPXcC set, the day the order opened, the stock opened at $70.00

(the Order_Open). The Portfolio Manager decided to trade when the stock was at

$71.00 (the Order_Decision). The Portfolio Manager then handed over the order for
30 trading when the stock was at $72.50 (the Order_Entry). On Day-1, the buy-side
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| deal Investnment Level Gain/Loss Factor = (Period Close 25
Oder-Decision)/Oder-EXeC ....... .. i (144)
Expect ed wowastarent Level Gain/Loss: The difference bet we@aTRsS3/0x$6L] 0se
($132.50) and the order-length nmarket-clearing price from decision-to-close
( OMCP_digafB7 81284 the Whiee Witnhe sdlBsitlo d&EIFBES. IspRii8) when thepearkerbsiabvest ment

| evel 30 gain (or |loss) that nay be achieyed jn frictional. rket. And
the cor¥8spoitsi Rey_Plasemeri<Qn Dayte thekily-H %?5{65?%@8‘{%’370 &ﬂ“ﬂftﬁge by the
order | evyel. der et 1 G8ARRREA. Expected
nvest re SRR G AT Pl B0 sV Y T g DR 1Rt

------- Durin%the-length of the total order, the.order.executed at.$87.88.(the. Ordex_E48y). Expect ed

| nV%St ng?ltthe ga:gfetlhe (??dlep élla(s)esd? thléas%c rclose<(?1 Izte Mlq(.jSOCEO(%g%%Q&SSe%%dg%{n Ogegﬂreﬁi(ec

Level i X j i L Thelcbds32 and t he
order-%ﬁgé#%@e&&gﬁ?%ﬂh%%ﬁ%ge%%ecggwgggﬁp%%dg% }; Wr?i(ch g%%nts to
$44. 62, napenslcuting pideurdmiondeestonision th evdst-clpad (OVEP_Idekwys athi8-8fas achi eved

10 by the client in frictional market. d the. corr di ng gain/l oss

factor fesp theordsk g t-GPE RIS nﬂﬂﬁ‘ﬁ’af’at& q %rrcllafglgg?der Exec. Thus:
Actual  [BYRS TBWadR$81 280G eh B5Se mveRaichOsdel 8€l pr@é@ﬁintﬁﬁ% 15 Actual
............. S ct ua

| nVEGt mprefertalahbo@imentLevsls Ead SoHl f thpepstigriormpanse angdy#g pl%xec) / Or der - Exec
...................... o g & e ... (148) Market | nvestnent
Level GaPHtiugd 28 W indHG: ddce bet ween Order Decision ($71.00) and
order-length market-clearing price (OMCP do = $78.84), which 20 anpbunts to
-$7.84, is a neasure of market inpact and captures the average cost of

trading during the length of the qrder. The corres in i njloss factor
may be obt ailesel IbJhemyesimegt bsvel Agalypiget PF@P@?L&%@E%”@B’&%% Us: Market

I nvest MepbEbRVEl (G flidATw sephPlclht difietd A fotlodMCP_dc) (149) 25

15 - Ideal Investment Level Gain/Loss: The difference between Period_Close
*($132.50) and Order_Decision ($71.00), which amounts to $61.5, spans the full ;ange
" of investment level gain (or loss) that may be achieved in an ideal frictionless market.
And the corresponding gain/loss factor may be obtained by dividing by the order
length Order_Exec. Thus:

20
Ideal Investment Level Gain/Loss = (Period_Close -
Order DECISION) . ..uuvuernrierariareaeieenieiiaiia et eanareneeeeaes (143)
Ideal Investment Level Gain/Loss Factor = (Period_Close -
25  Order Decision)/Order_EXec........cooiiiiiiiiiiiiiicicnn (144)

Expected Investment Level Gain/Loss: The difference between Period Close
($132.50) and the order-length market-clearing price from decision-to-close
(OMCP_dc=$78.84), which amounts to $53.66, spans the expected investment level
30  gain (or loss) that may be achieved in a frictional market. And the corresponding

gain/loss factor may be obtained by dividing by the order level Order_Exec. Thus:
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Mar ket | nvestnent Level Gain/Loss Factor = (Order Decision - OMCP dc)/ O der
EXEC . (150) -47 WO 03/073220
PCT/ US03/Wb38@a732Bxecut i on | nvest ment Level Gain/Loss: The PdirfiSes/essee

bet ween order-length nmarket-clearing price (OMCP_dc = $78.84) and the

or der - | engt h Bxyeaed imvesthlehtBevel GatfLode@krib$qT0S8) . Whi ch amounts to
-$9.04, is a asure of the excess cost paid out by the client as nmeasured

agai nst QMQP#&Ske-tmavefage:--~The--eor-r-espond1'-ng--gai-n/- 1485 5 factor maybe
obtained by dividing by the order | ength Order Exec. Thus: Execution

| nvest nent Level Gain/Loss = (OMCP dc Order Exec)
................................................... (151) Execution

| nvest nent L&xpkci@hinvetiosst Fael Gairrl(SWMaBtode (Perld Qieker- Exec)/ Order Exec
e et NTD NI et e e e e (152) Level 11: The Order
Level ATHYGE 4OV QHdgt &G+ ed-tevet 1 -Anal-ysi s f-or - {H) DOEPXcC-set invol ves
five separate cost nunbers as follows: lIdeal Order Level Gain/Loss: The

di fference between Order C ose ($111.50) ,15 and Order Entry ($72.50),

whi ch amobunts to $39.0, spans the full range of order level gain (or |oss)
that may be defiadlecsinengheva &xin/fpsse Thodifsencabeteen ByrivtheClosaader . And

the cor i in/l.0ss. factor na obt ai ne di y.di ng by the order
| engt h z@?ceggﬂ (gg%adf%rslgnﬁ% %g}é‘?c °88F‘¥i§<§f ré??r}/(g%ggglzw er Close 20
Or der _Eatoypts.to $44.62, spans the actual investment.-level gain«(or loss) that was achieved: - - - - - - -« -

(15(3 | deal Order Level Gain/lLoss Factor = (Order ose -
O d&f - Ehyrﬂ% oligngay 2 friggienal market, And the corresponding gain/loss factor may be (154)

25 Expe - Cai nf.Loss 1 Ihe, " ce between Order d ose
($111. 5g’;’ﬁg}?gbﬁéwgﬁlﬁ‘lﬁ%hgek@r‘%ﬂé{@&cﬁe’%ﬁn‘gﬁpri ce fromentry to close
(OMCP ec) ( i nts to £30. 22  spans the expected order

| evel gain (% %?é esweé’?ﬂeﬁ%q%laﬁlgi% T@&?i’—goﬁgf rictional market. And the

cor resp@rdémBxggi.n/l.ass.factor..may..be...obt ained byi4fiyvi di ng by the order
| ength Order Exec. Thus: -48

s - Actual Investment Level Gain/Loss Factor = ('Péridd:Clbse -
-+ Order_Exec)/Order_Exec........ e e i (148)

Market Investment Level Gain/Loss: The difference between Order Decision
($71.00) and order-length market-clearing price (OMCP_dc = $78.84), which
20  amounts to -$7.84, is a measure of market impact and captures the average cost of
trading during the length of the order. The corresponding gain/loss factor may be
obtained by dividing by the order length Order Exec. Thus:

Market Investment Level Gain/Loss = (Order Decision -
OMOCP_AC). ettt e, (149)

25

Market Investment Level Gain/Loss Factor = (Order_Decision -
OMCP_dc)/Order_EXeC....uuuniurerantiiiein i (150)
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WO 03/ 073220 PCT/ US03/ 05562 Expected Order Level Gain/Loss = (Order C ose
OV P BC) . it
(155) BExpowsews2ey der Level Gain/Loss Factor = (Order O oPET/US0ENASH2

€C)/ Order EXEC . ... (156)

Act ual O der HxewwtionGaiesthasd.evEh@aidilidserBrokffaehvesastwederdeleagth ($111. 50)

and the order-length e i O j C O der ec $87.88), which anounts
to $23. é’?rggﬁé‘?%mgﬁgc‘é@%ﬁ _525‘2@8@4\)%@ g%ﬁ ﬂ%‘&gggfé‘?m{nﬁ&lpnﬁ%_s achi eved by
the 10 qOrRAtEAR) B8l 1955 WIRABR bmBBAK 8 .50Ad id R AR SSREBIAYHRpAG! 0SS
factor may beé obtained by dividing by the order | ength O der ec. Thus:

Act ual Outfey theelieht aSansasinsd 9gaingiChelmarkel eswagedlte cotBssponding gain/loss

e e e e ... (157)  15:

Act udl  GEE R0 pOiainef py dhdding bythe order lgpgily Ordey Fxee- W& " Exec)/ or der Exec
............................. i, (158) Market Order Level

Gai n/ Loss: THECHHiPdnEsiimendrrsb el gss =ERMGY (d972 50)  and order-length

mar ket ¢ Ba' kReLyprice fromentry to close (OMCP eCQ;Sl 81.28), 20 which

amounts to -$8.78, is a measure of market inpact a aptures the average

cost of trading during the length of the order. The correspondi ng
gain/l oss factor nmaybe obtained by dividing by the order |ength

G der_Exec. m%gﬁtioﬁb&gm%tq?ervei‘ggie Lo%‘b Qc{tldro 3 fOf/[éI;:_)r (Cj;E:‘r Entry (C];/gg)_ec)z 5

Mar ket @rder Ekeyyadrdeaibret.oss. Factor.. = (rder. Entry152)OMCP ec)/ Order Exec
............................................... (160) ~ -49 WD 03/073220
PCT/ US03/ 05562 Execution Order Level Gain/Loss: The difference between
order-length market-clearing price fromentry to close (OMCP_ec = $81.28)

and Lhe ordeideng!ihe GHREULANANEEAGSEARE EXGa Aﬁggmg%mhw ch amounts

to -$6.60, is a measure 0O cess cost pal d out he client as
measur e QIgRKefStsett ineolwes fret sepamteagpst nilhieers as follows:

Ideal Order Level Gain/Loss: The difference between Order_Close (3111.50)
15 and Order_Entry (372.50), which amounts to $39.0, spans the full range of order level
gain (or loss) that may be achieved in an idea_l ﬁic{ionless market by the trader. And
the corresponding gain/loss factor may be ébtained by dividing by the order léngth
Order Exec. Thus:

Ideal Order Level Gain/Loss = (Order_Close -
20 Order Bntry)..cooiiii i (153)

Ideal Order Level Gain/Loss Factor = (Order_Close -
Order Entry)/Order EX€C......cceiiriiiiiiiiiiiiieiiieiian, (154)

25 Expected Order Level Gain/Loss: The difference between Order_Close
($111.50) and the order-length market-clearing price from entry to close (OMCP_¢c)
($81.28), which amounts to $30.22, spans the expected order level gain (or loss) that
may be achieved in a frictional market. And the corresponding gain/loss factor may be

obtained by dividing by the order length Order Exec. Thus:
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5 correspondi ng gain/loss factor nmay be obtai ned by dividing by the order
| ength Order Exec. Thus: Execution Order Level Gain/Loss = (OMCP_ec O der

EXeC) .. . WO.03/073220 . . . . . .ot PCT/USN3/0356F 161)
10 Execution Order Level Gain/Loss Factor = (OMCP_ec -
Or der - Exec) / @GxpectedEeader Level Gain/Loss =(Order .Close.- . ... ................. (162)

Level | Id: he I nvestnent/ Order Reconciliation Leve(i SAnaI ysis. A preferred
Level 114M aF‘i)s'r'S"f'or“ThE“DCEPXcC-'se't"i'nv0'I‘Ve'5“t'hr %)r econci liation cost
nunbers as 15 follows: Order Level Horizon Difference Gain/Loss: The

di f ference between Period C ose ($132.50) and Order C ose ($111.50), which
anounts to $21, accounts for the narket gain (or loss) that occurred

bet ween or derExpkeisé Oxndrt Lpéﬁh@@tn@%%E@thxn’ﬂ?OPdhh @¥r-espondi ng gai n/ | oss

fact or e in by dividing by the order le 20 Order Exec.
Thus.9 OWI:E@@%%%%?%H‘Di‘f'f'er'én'C'é"Ga'i"r’17'|.‘6§s‘“':'“(llgg%jod Cl ose - Order

Gl 0SE) .o (163)
Order Level Horizon Difference Gain/Loss Factor = (Period C ose 25 O der
Close)/ Order EXEC ..ottt i e e e e e e e e e e e s e (164) Order

Level Ti m ng Mird&rdesdiqvel Gan/Losnelhy differenrrketmesn@Elrr drigss - | engt h
ket - ! i LS| = 84 d
Tar ke “(%Sf‘l;i!i(ﬁb@hnﬁEﬁ&&d%%ﬂ%;ﬂ%%élt%ﬂ p%frag %rg)f?l%f" ﬂx%S?.%S): w?xzq%xcp )ecag $81. 28).

order-1le mar ket - ¢ rrng price entty to cl ose -
whi ch anmumninss tb$23 30, $andhe aatmebordeslefdrgatnh(er hmskibat waspabieved byileayi ng t he

hand-over. of. the order to the _-50 WO 03/073220 PCT/ US03/ 05562 .desk

bet wlen GHgPkB2 %ﬁ%‘i’fliﬁﬁﬂ?ﬁt‘&?q thﬁr‘f&“f’ﬁ’(?ngl(‘j‘grgég’é8%"ig#rﬁ’&?’rl?ﬁlo gaénefiact or may
be obt aiyngdiday @gﬁgg}d@g@%ﬂ{@@&%imgth Order _Exec. Thus: Order Level
Ti ming Mirket Gain/Loss = COVCP de - OMCP ec)

............. -Order Level Gain/ = (Order Close=- - -++++++----... (165) 5
Order Level |cr;1§|mri119®rl\/grrIR%Yte %Il n ?_Sgss( Fra%rt“orose: (OMCP_dc -
Order EXEC). . cuuniianiniie ittt e e e ieiaa e (157)
\
15" - Actual Order Level Gain/Loss Factor = (Order'_.(‘?los'é'-'- .

| Or’dér_Exéc)/Order_Exec .............................. el (158)

Market Order Level Gain/Loss: The difference between Order Entry ($72.50)
and order-length market clearing price from entry to close (OMCP_ec = $81.28),
20 which amounts to -$8.78, is a measure of market impact and captures the average cost
of trading during the length of the order. The corresponding gain/loss factor may be
obtained by dividing by the order length Order Exec. Thus:

Market Order Level Gain/Loss = (Order_Entry -
25

Market Order Level Gain/Loss Factor = (Order_Entry -
OMCP_ec)/Order BXeC.....ouiiiiiiiiiiiiiiiiiiiiiiieae e (160)
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OMCP_ecC)/ OrderEXeC . ... ... e e e (166)
Order Level Timng Gain/Loss: The difference between Order Decision 10
($71. 00) wod3@rxter Entry ($72.50), which anmounts to -$1. 5@CTASO®AS6S f or
the timng factor, i.e., the gain (or loss) that occurred while waiting to

enter the mapk&utioNOirger [ival GaiudlosaMheatiffrenddisctean arderdeangih| oss, the
mar ket inpact of the timng issue is capturgd ig}]éa uations, 165 & 166. And
t he cormesisbalehrieg pacnfromsaty i elose (AMEE_coBRal A Mﬁ?’iﬂﬁa}eﬂ& y the order

IGe ggi h E?%eggt;ion%ggé (O-Iggéjriﬁxéé (@ﬂ@g), LENEamBulisng -§860)id Ps8asurd &rler Deci sion

....... excess cost paid out by the.client.as measured against the market average, The . (167) Order
Level Tim ng Gain/Loss Factor = der cisi.on - Oder-Ent / Or der - Exec
L5 .@ere.sgor.lding gain/loss factor mayt é%f?%@edg.?’.d}v.léli‘éé’y th%f%%@fjgz now t he day

| evel a ' ' .the DOEPXcC set (FIGS. 16 & 18 for Day-1 and FIGS. 17
& 19 fop?{%;f?%c\f,\‘r%h&sbay-l, the entry was at $72.50 (the Day_Entry) and the

pl acement was,_at $77.50 (th al Ab).. During the length of the day,
the client ei‘léﬁﬂ{tléjﬁ %‘t%eggel‘{egg%ﬁﬁgslsmwgie}c ° Wen all the fills were 25
r et ur nedy@dEk&g..execut.i.on. was.canplet.e. (i...e.,...t.he(1d8y- execut i on-cl ose

event), the  corresponding strike at that tine was (the Day Exec_C ose) at
$85.50. And the stock closed at $90.50 (Day_Cl ose). The day-I evel
mar ket-clearing price fromday-entry to day-close (DMCP_ec), was at

$77,88. The - j i day- placenent to
18 %@{%fdtﬁ‘ﬁ?r&%%%@ g?)é%rﬁ’ﬁéés%cﬂ%f =qeMcpracday- p

day-executi on-cl ose was at $81 X48.7 The day-I|evel market 30

cl ear i n@rpei Bred)fQnded&xepl acenent..t.o. day--cl-ose - (D) pc) was at $83.63. n
Day-2, the entry was at $91.00 (the Day_Entry) and the placenent was at
$92. 00 (the -51 WD 03/073220 PCT/ US03/ 05562 Day Placenent). During the

| ength of the day, the client executed at $94.53 (the Day_Exec). Wen all
the fills wengyEetmednaRthddvOreéxatatbhahiatimsl oephayss.(A peferrdade

ggy- execution-cl ose event g t he cor ries onctii ng st ﬁi'ha?t’ at ghat ti rr;lss was ('t he
y_) Exdevel iBkapalysis §7he D OERAS G- #é IBO6ER e sesandiatiop cPSEHMYSI A5 ose). -
;”[])ﬁ/ﬂ:gi)e/é?l,kl’ e\/:gl a{ﬁi;ég? 9(7:I eari ng‘ pI’I‘ ce from day-‘ierjt‘ryi to'day- close
Order Level Horizon Difference Gain/Loss: The difference between
Period_Close ($132.50) and Order_Close ($111.50), which amounts to $21, accounts
for the market gain (or loss) that occurred between order close and period close. And

the corresponding gain/loss factor may be obtained by dividing by the order length
20  Order Exec. Thus:

Order Level Horizon Difference Gain/Loss = (Period_Close -
Order CIOSE). . vuueneniminineimasie ettt eensanaaaneaeees (163)

Order Level Horizon Difference Gain/Loss Factor = (Period_Close

25  Order_Close)/Order BXeC.....oouirieiiiiiiiiiiiiinins (164)

Order Level Timing Market Gain/Loss: The difference between order-length
market-clearing price from decision to close (OMCP_dc = $78.84) and order-length
market-clearing price from entry to close (OMCP_ec = $81.28), which amounts to -

30  $2.44, accounts for the market impact of delaying the hand-over of the order to the
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The day-|evel market-clearing price from day-placenent to

day- execution-close (DMCP_pxc), was at $95.10. The day-| evel

mar ket - clwarosng2pr i ce from day- placenent to day-cl ose (DWCP/ys03y/0556ms at
$94.71. G ven these day |level price- points, in a preferred enbodi nent

Level s \bsk Béweeh hXkesemenfinG.ehtryf Aiid hayofespoddihg dalnBosdfaclopmaklddy- 2) and
Levels V|, VLI, and VLIl (see FIG 18 for Day-1 and FIG 19 for Day-2) of
t he cost W&V@éﬁg@gﬁﬁﬁﬂéréﬁ“éﬂb%fﬁ@?ééméé follows (note that Level
VIl is repeated in the figures in order to provide continuity between the
panel s). Levé&rdenLevehEinpag Maskel GaparsssT @B&R)Jdéf*erred Level VI Analysis
for theOl\;lfﬁP X PXcC-set involves five separate cos&&l)mbers as follows:

| deal DY o Gai T Loss THE di T F 8F 6ncs” bt WeeH: ) A ose ($90.50 for
Day-1 and $111.50 for Day-2) and Day Entry ($7.2.50 for Day-1 and $91. 00
for y- 2), which anmounts to $18.00 for Day-1 and $20.50 for Day-2, spans
the full range of_ day.level gain.(or loss) that may be achieved in an
ideal fricti g}W‘érsTseVﬁg%R’é’flgM@{ e&(ﬁaén/géssc%%q‘gfpmgd@ai n/loss factor may be
obt ai ne di M sl the respective da | engt _Exec. Thus: |1deal
oy Levg)llxﬁ PT‘%\CWI[_(%PSEQEQ%OD:%N:CT'&S@'"'Défy"E'h't')r('y') .......... hi58y
............................................................... (169) 25

| deal Day Level Gain/Loss Factor = (Day C ose - Day Entry)/ Day_ Exec
............. et ey st e s e e meee « 1. .. ... (170) Expected Day
Level | Ga i LS vl Biip Gabos T diiepinge B isEn Qg B6PBr bay- 1 and
$111050 ($pr.odayd Drdandnthes :yfg! ®high Amdahises -Fil SRataGmR fof Bclifgagday- 30
entry to day-cl ose (Dl\/[:P_ecgh ($77.88 for Day-1 and $93.97 for Day-2), which
amount s fgorsie, e gary (opkgpshthatercgrad while weitbgyo potes Birisarkpie Notpect ed day

| evel ggy = - / / 2 r g .t y be achieved
in a frizﬁtlz %?1a%d\rf/&gpgg@'%%%égtggglgég?%gsl%%g%ﬁwg g%ﬁfﬁﬁft?géng}} ?%18?% r may be

obt ai nedafyrediiniequatnby 65 Bel Gy ndeletorfayorddee gailhoss fadtxpagt ed Day Level

Gai n/ Loss = .d ose %IVCP e
. %.%?%ir}e.%%&ﬂdﬁfa by the order .?g.n.gth Order_Exec. Thus: . . . .. (171) 5
15 Order Level Timing Gain/Loss = (Order_Decision -
-Order Entry)...cooooviiiiiiiiiis SOOI werreetieeeeennien . (167)

Order Level Timing Gain/Loss Factor = (Order Decision -
Order_Entry)/Order EXeC.......ccoeiiiiiiiiiiiiiiiiiiiiiiiiinan (168)

20

Consider now the day level analysis with the DOEPXcC set (FIGS. 16 & 18
for Day-1 and FIGS. 17 & 19 for Day-2). On Day-1, the entry was at $72.50 (the
Day_Entry) and the placement was at $77.50 (the Day Placement). During the length
of the day, the client executed at $81.23 (the Day Exec). When all the fills were

25  returned and the execution was complete (i.e., the day-execution-close event), the
corresponding strike at that time was (the Day_Exec_Close) at $85.50. And the stock
closed at $90.50 (Day_Close). The day-level market-clearing price from day-entry to
day-close (DMCP_ec), was at $77.88. The day-level market-clearing price from day-
placement to day-execution-close (DMCP_pxc), was at $81.:48. The day-level market-

30  clearing price from day-placement to day-close (DMCP_pc) was at $83.63. On Day-2
the entry was at $91.00 (the Day_Entry) and the placement was at $92.00 (the

2
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Expected Day Level Gain/Loss Factor = (Day_Cl ose - DMCP_ec)/ Day_Exec
................................................. (172) Actual Day Level
Gai n/ LosswOThe7ated f er ence between Day C ose ($90.50 for POTDSsy3/4556nd
$111.50 for Day-2) and the day-level execution price (Day_Exec) ($81. 23

for Daymyamdceﬁ%tﬁbuhﬁg tHoA¥ngh of v dak), maeuéﬁt%xé&t&%t%mfsgr(th@ay and
$16. 98 for pans the actual day |evel ain (or Ioss&1 t hat was

achi ev e@%ﬁ’feﬁi ng‘?‘bfﬁ}e th dillg were r%wm%amd g ekequion s coraplety (es piondi ng

Y

....... Day Exec. Close) at $97.50. And the.stock.closed at $1. 11 50 (Dh? LlosdHcThalapay Level
Gai n/ Lo§ 1Factor = (Day,C ose  Day Exec)/Day
evel market-clearing price from day-entry to day- close‘(DMCP (eehayas 289387 ket Day

Level ggm;g Day-1 and
$91. 00 fo?éi%d&g%aﬂﬂafﬁ h mawéepl P?réea{ﬁe %SX}S{F’?%?@Q%%%W e%try to
day- cl o§eMUDMERC e whs §13DB. ISBThe)da)DlWeﬂkadt dieadipricerfrdiagay?) , whi ch anounts
to - $5.38 for -1 angd. - 97 for S ure f mar ket i npact
and cap?ﬁf%"é‘e’[ﬁtﬁg@xbé"%@d}%@é—@@sY"a%f‘t%?ﬁaﬁ ré}v%ﬁe%‘fqyﬂé" T @RGEh of the day
order. Fh@tcar Dgr%&%dleﬁg)oaﬁha{t t@ﬁas quovm& mxsele@vle%%f'@gy ¥l Vi di ng by
the day [ evel hus Mar Day Level Gain/Loss” = y Entry

DVCH ecFIG. 17 for D_ay—2) _ar_ld Levels VI, VII, and VIII (see FIG, 18 for Day-1 and FIG.(1875) -53 WO

OV e f R AR ARBRA oL HEYShan GBIt BRTRR . (V-0

Execut i 08vdDay isavpdatddan ihd Bgses hhadeli th beseac@nbativesawday tegagsls). mar ket - 5
clearing price fromday-entry to day-close (DMCP_ec) ($77.88 for Day-1 and

$93.97 for Day-2) and the day-level execution price (Day_Exec) ($81.23 for
Day-1 and $94.53 for Day-2), which anounts to -$3.35 for Day-1 and -$0.56

for Day-2, i$gefl m@ﬁym{@%vah&a%ﬁeasp&&%d PRLY WUkndlysid Reugd T ent as

measur ed agal nst the mar
15 DOEPXcC-set involves five separate cost numbers as follows:

Ideal Day Level Gain/Loss: The difference between Day Close (§90.50 for
Day-1 and $111.50 for Day-2) and Day_Entry ($72.50 for Day-1 and $91.00 for Day-
2), which amounts to $18.00 for Day-1 and $20.50 for Day-2, spans the full range of -
day level gain (or loss) that may be achieved in an ideal frictionless market. And the
20  corresponding gain/loss factor may be obtained by dividing by the respective day
length Day Exec. Thus:

Ideal Day Level Gain/Loss = (Day_Close -

DAy Bty ). oottt (169)
25 Ideal Day Level Gain/Loss Factor = (Day Close -
Day Entry)/Day EXeC....ccu ittt etvieieeeinean (170)

Expected Day Level Gain/Loss: The difference between Day_Close ($90.50
for Day-1 and $111.50 for Day-2) and the day-length market-clearing price from day-
30  entry to day-close (DMCP_ec) ($77.88 for Day-1 and $93.97 for Day-2), which
amounts to $12.62 for Day-1 and $17.53 for Day-2, spans the expected day level gain
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average. The correspondi ng gain/loss factor nmay be obtai ned by dividing by
the day 10 |evel DayExec. Thus: Execution Day Level Gain/Loss = (DMCP_ec

Day _EXEC)WO.03/073220 . . . . . v ittt e PCT/USO3/05562 . . . . .

(177) Execution Day Level Gain/Loss Factor = (DMCP_ec 15

Day_Exed)r 1Dsy) that @tay. be. achieved in a frictional market. And the corresponding gain/loss - - - -
.(178) _Level Vhl: The Avai l.abl e Level Analysis. A preferred Level VII
Anal ysi S29grmay Reoemegby ivdding Ry shedy levsl Dayekaealdiost nunbers as

follows: ldeal Available Level Gain/Loss: The difference between Day_C ose

($90.50 20 fipettadDaydeyelgian/los + pasDalo)- and Day Pl acenent ($77.50 for

Day- 1 arﬁg\,@gze(ﬁo for Day-2), which anounts to $13.88 for Day-1 and $19. 50

for Day-2, spa ]eﬁn (or loss) that may
be aghieved in an ideal frictionless market. And the correspondi ng

gain’'l oss factor may be obtained by dividing by the. respective day |evel

Day Exec. Thuys: 25 |deal Available Level Gain/Loss = (Day C ose -
Day_Pl acenentyPected Day Level Gain/Loss Factor = (Day_Close -

R T T T T R R R

(179) Islgeb Avaddyapke. Level Gain/Loss Factor= (Dax ose

..................................................

Day Pl acenment)/Day_Exec ........ ... ... .. . . 0. 0 0 0o (180)
30 -54 WD 03/073220 PCT/ US03/ 05562 Expected Avail able Level Gain/Loss: The
di fference between Day_C ose ($90.50 for Day-1 and $111.50 for Day-2) and

(DveP o) ©( Seb EE TS RefOn SR ash b e S siers o s6. 87
f or 10ay Thayanshd®6.1 49 HeDapay amd th%l@l@?#edeh_@x&iiﬁ@&bﬁge @aezl Eﬁ@dy§$§1.iﬁvel gain
e

or loss) that nmaybe achieved in a frictional narket. "And f
( E .
cor r espéridP#g ! gad AP4-83 Sorrlast Ok Whinh amouobtiai$eedd foy Ddivli aid33619% fohe day | evel
Day_Ex e?)ay:ri] léﬁéns'%ffé’?&ﬁaﬁ%a@‘f&’ef 52}?111 ?orltgs\/s?lcha%agéclz‘hqgvsedrf)y(tﬁ)ggﬁe%lt x5
frictional market. And the corresponding gain/loss factor may be obtained by dividing
by the day level Day Exec. Thus:

I5. . Actual Day Level Gain/Loss = (Day .Close -

Actual Day Level Gain/Loss Factor = (Day_Close -
Day Exec)/Day EXEC.....coiiiiiiaiiariiiiiieiiaeaaeeeanaea, (174)

20

Market Day Level Gain/Loss: The difference between Day_Entry ($72.50 for
Day-1 and $91.00 for Day-2) and day-length market-clearing price from day-entry to
day-close (DMCP_ec) ($77.88 for Day-1 and $93.97 for Day-2), which amounts to -
$5.38 for Day-1 and -$2.97 for Day-2, is a measure of market impact and captures the
25 average cost of trading during the length of the day order. The corresponding
gain/loss factor may be obtained by dividing by the day level Day Exec. Thus:

Market Day Level Gain/Loss = (Day Entry -
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................................................................ (181) 10
Expect ed woaBlzizbe Level Gain/Loss Factor = (Day_C ose - PETCRSOpeybDay Exec
.................................................. (182) Actual Avail able

Level Gai n/ Lossket e, Hével Sapitess matweeDBR)ESdyase 15, ($90.50 for Day-|
and $111.50 for Day-2) and the day-level ‘execution price (Day_Exec)

($81. 23 INMEPee)DayaRyceso4 - 53-f-or --Day- 2)-; - - whi-ch.-ano(i63 to $9.27 for Day-1
and $16.97 for Day-2, spans the actual placenent |evel gain (or |oss) that
was achieved by the client in a frictional market. And the correspondi ng
gain/loss factor may be obtained by dividing by the day |evel Day Exec.
Thus: 20 Act Exkcudioni Dabl.evel Susl/Ld3ai THel diffsrencd Ditye€d @selengtRayarkxec)

ec ..... for Day-2) and: the day-level executign price(Day - 181:23: 4)ang 25 Mar ket
Avai |l abl e Leyve)l Gai n/ L}z)ss: Ql'he (ljcirﬁ‘%necse(ng}é“%(ee"tcef\gen Zlgafgrg%ggearrrl%nt ($77.50

f or Day-$94.48dord92y-2) which Daywy toafhidl.3 A dyr-Dand tthd A8 Kefor Hagel, iswg price from
day- pl acenent day-cl ose $83. 63 for. Day-1 and $94.71 for

oy 2) - TR AT DS oo PEO L P ol S mapnitkeRe st ROy 2, i 8
NMeasur e a0érap@ e o BspolBRG aNdsCRBLERAS bk IS taAWAlr Viﬁﬁ?bapthe Hﬁ}ad' ng during
t he Iength of working the day -55 WO 03/073220 PCT/ US03/ 05562 ~ order. The

cor ABspdeiel Rgy.dies/ Toss factor may be obtained by dividing by the day |evel
Day Exec. Thus: WMarket Avail able Level Gain/Loss = (Day_Pl acenent -
DVCP_pc) Execution Day Level Gain/Loss = (DMCP_ec -

........ o e e e e e oL ...(185) 5
Mar ket A7-FABP e Levet—Gai'n/ toss  Factor-=(-Day-PradtiBnt -

DMCP _pcC)/ Day EXeC . ... e e (186)
Execution Avail abl e Level Gain/Loss: The difference between day-| evel

Execution Day Level Gain/Loss Factor = (DMCP_ec -
15 Day Exec)/Day EXeC.......cccoivvivininnnn... RO e (178)

Level VII: The Available Level Analysis. A preferred Level VII Analysis for

the DOEPXcC-set involves five separate cost numbers as follows:

Ideal Available Level Gain/Loss: The difference between Day Close ($90.50
20  for Day-1 and $111.50 for Day-2) and Day Placement ($77.50 for Day-1 and $92.00
for Day-2), which amounts to $13.00 for Day-1 and $19.50 for Day-2, spans the full
range of placement level gain (or loss) that may be achieved in an ideal frictionless
market. And the corresponding gain/loss factor may be obtained by dividing by the

respective day level Day Exec. Thus:

25 Ideal Available Level Gain/Loss = (Day_Close -
Day_Placement).........ccouiiiniiiiiie e (179)

Ideal Available Level Gain/Loss Factor = (Day_Close -
Day_Placement)/Day EX€C......ccoiuimiiieniiinanianieineenan. ., (180)

30
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10 market-clearing price from day-placenent to day-close (DMCP_pc) ($83.63
for Day- 1 and $94.71 for Day-2) and the day-|evel execution price

(DayExec)w0$80272% f or Day-1 and $94.53 for Day-2), whichPamiisn/esssn $2. 40
for Day-1 and $0.18 for Day-2, is a neasure of the excess cost paid out by

the client apxpeeésiusedlBRdidiel Ghing J¥er kel difexataB&wediiPag albaspondi ng
gain/loss factor may be obtained by dividing by the day 15 |evel Day_ Exec.

Thus: E&800itenDAYdiand Bl bl-pa¥en D@agmddbg day-{opttrmpket-clggmmeayce

....... A Ao ) D -\ Tyt ard RO4 T 1 ... (187)
Eecut | BRARLHIATTTE i (PRECE A LIy i i S%%7t for Dy

Day _Exe2)), ibich dox@mts to. $6.87. for Day~1 and $16.79. for Day-2, spans the expected . . . . . . ...

(188) Level |X. The .Day/ A\g/ssi | abl e _Reconciliation Level_ Analysis. A

pr efler r Bigeemen) &vel gainden logy) shat gravihsachioredac Sistiopgyearleis Apdbne

reconci Ll at : W ayecte ] . [ | Timng Mrket
Gai n/ Lolédsr:?éstf'ﬂgmg‘?%lg)r}encet e@\%\%g%\%ﬂg{;ﬁgﬁg&éﬁl&\r@y@% g?}]égygng price from
day- ent Dyy tExedaVhws: ose (DMCP ec) ($77.88 for Day-1 and $93.97 for Day-2)
and day-|evel nmarket-clearing price from day-placenent to day- close
(DMCP_pc) ( $B3p&ied Availddle-TevanGahifoss & (Dafy Owyge2) , which anobunts to -$5.75
for Day-1 and -$0.74 for Day-2, accounts for the market inpact of delaying
the hanBMGB ). 03/ 073226 PCTF SO/ 05562 ---over---of---t(h&)or der to the desk
bet ween mar ket open and entry. And the corresponding gain/loss factor may
be Ybtained by dividing by the day | evel Day Exec. Thus: Avail able Level

Ti mng Market Gain/Loss = (DMCP_ec - DMCP_pc)

............ Expected Available Level Gain/Loss Factor =(Day.Close- ... ....... (189) 5
Avai | ab vel Ti nng Market Gain/Loss Factor = (  ec -

DMCP- pcﬁ@_ c?y—rltxgc W ............... (190)

Avai |l abl e Level Tim ng Gain/Loss: The difference between Day_Entry 10
($72.50 for Day-1 and $91.00 for Day-2) and Day Pl acenent ($77.50 for Day-1
and $92.00 for Day-2), which ampunts to -3$5.00 for Day-1 and -$1.00 for
Day- 2, accouficiial Available Level Gain/Loss: The difference between Day_Close
15, ($90.50 for Day-1.and $111.50 for Day-2) and the day-level execution price
(Day_Exec) ($81.23 for Day-1 and $94.53 for Day-2), which amounts to $9.27 for
~ Day-1 and $16.97 for Day-2, spans the actual placement level gain (or loss) that was
" achieved by the client in a frictional market. And the cbrresponding gain/loss factor

may be obtained by dividing by the day level Day Exec. Thus:

20 Actual Available Level Gain/Loss = (Day_Close -

25

Market Available Level Gain/Loss: The difference between Day Placement
($77.50 for Day-1 and $92.00 for Day-2) and day-length market-clearing price from
day-placement to day-close (DMCP_pc) ($83.63 for Day-1 and $94.71 for Day-2),
which amounts to -$6.13 for Day-1 and -$2.71 for Day-2, is a measure of market

30  impact and captures the average cost of trading during the length of working the day
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for the timng factor, i.e., the gain (or loss) that occurred while waiting
to enter the narket. Note that over and above the timng gain/loss, the
mar ket i myaos/oo22¢ he timng issue is captured in equati omSTABY3/@5890. And
the correspondi ng gain/loss 15 factor may be obtai ned by dividi ng by the
order | grigt MHPRYrENRAding Haf/loss Wil Ak e leBi@hed HyaipRidgythb @8- =: (Day Entry

- Day_Pl acenent

....... 1ey¢1.Day_.x¢<.:.'l?hu.s.......................................(191)
Avai | abl e Level Tim ng Market Gain/Loss Factor (Day_Entry - 20
Day_Pl acenmenMatiRaAviadelele Level Gain/Loss = (Day._. Placement—. ................... (192)

Level rking Level Analysis. A preferred Anal ysis for the
DCEPXch%%Pﬁ%gi ‘'ves five -separate-cost - -nunbers: asl_(f%ﬁl ows: |deal Working
Level Gain/Loss: The difference between Day_ Exec_C ose 25 ($85.50 for
Day-1 and $97.50 for Day-2) and Day_ Pl acenent ($77.50 for Day-1 and $92. 00
for Day-2), which anounts to $8.00 for Day-i and $5.50 for Day-2, spans the
full range oMaAb?tIAW@alplé\l@lVelg@ﬁm’L@mFﬁC@gs:)(E&Ya?lameﬁe achi eved in an ideal
frictio And t he correspondl ng gain/| factor may be

obt ai ne?@@ﬁfﬁ\% % y ‘t'he respective day I'evel” %3%) Exec Thus: -57 WO
03/ 073220 PCT/ US03/ 05562 |deal Wbrking Level Gain/ Loss = (Day_Exec_d ose

Day Placenent) ........................ (193) ...
........... | deal] Wor ki ng Level Gai n/ Loss , Factor, = (Da (f Close 5
Day Pl acemenﬁyﬁﬁvn@‘@éablﬁ.fﬁ.v@l.G%H.I/LP.SS: The difference between, .aytl¢v ....... (194)

te f _c Cl ose
($8§6 a%tgé%gil ﬁ@é 97 Sglﬁ%m[%{;@b Iyaacrll((gjget ;BFS gth mar ket cl earing

price ﬂmudﬁ&&fil ;fbxdaey@htandtheeiagdmd emcuholsencemzw pxed) ($$8’213 #8 for Day-|I

A 570 Do . e Db Ty B AEREE B 5043 Bk P e SR i e EE, e '

achi eveg 4 ﬁﬁe@suffé bthb eRédss B&t E@iﬁ out B heldientCRh&IRRAALAHst gl Mafkess fact or
may be obtai ned by dividing t he day | evel Day_Exec. Thus:
average. The corresponding gam/loss factor may be obtained by dividing by the day

15 level Day Exec. Thus:

Executmn Available Level Gain/Loss = (DMCP _pc -

20  Day Exec)/Day EXEC.....uiiiiuiiiiiiiiia e iaeiaeaaeaanas (188)

Level IX: The Day/Available Reconciliation Level Analysis. A preferred
Level IX Analysis for the DOEPXcC-set involves two reconciliation cost numbers as

follows:

25 Available Level Timing Market Gain/Loss: The difference between day-level
market-clearing price from day-entry to day-close (DMCP_ec) ($77.88 for Day-1 and
$93.97 for Day-2) and day-level market-clearing price from day-placement to day-
close (DMCP _pc) ($83.63 for Day-1 and $94.71 for Day-2), which amounts to -$5.75
for Day-1 and -$0.74 for Day-2, accounts for the market impact of delaying the hand-
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Expected Working Level Gain/Loss = (Day_Exec C ose - 15. DMCP_pxc)
................................................................. (195)
Expect ed worokiorgz2d.evel Gai n/ Loss Factor = (Day_Exec_C ose PCDNSP3/05562
pxc)/Day_Exec ............ T (196) ...
20 Act Ugler\Witd derlt8 Y8 dSRIbBI RS $narld1Bpehh Al EEBRL @mﬁ%é’\&ﬁfbsﬁmﬂj:% ec_C ose
($85.50 for Day-1 and $97.50 for Day-2) and theé day-I|evel ‘execution price
( Day_Exeai/1¢sgactoamapbe poipined aridigding 53 thodaydayel Day_Kkéce Ahasrounts to $4. 27
for Day-1 and $2.97 for Day-2, spans the actual placenent |evel gain (or
| oss) that waAwvailadhleweddityngtMerket GemntLdsn=qDMCRtéconal market. And the

corres%ﬁj@g&?ai n/ 1 oss factor 25 nay be obtai nedggg)_di viding by the day

| evel “Thus:--Actual - Wrking -Level--Gai-nfLo (Day_Exec_C ose Day
EX ) o (197)
Act rtal Working Level Gain/Loss Factor = (Day Exec_Cl ose - 30 Day Exec)/Day_
EXC .o (198) -58 WO

03/ 073220 PCHveistds bsed 2imigr Matkelbninilngs Festet = (AM{H_sss: The difference

bet ween Pl t ($77.50 for Day-1 and $92.00 Day- 2) and

day- | engﬁéﬁaﬁi@ﬁ‘g’gﬁ’é‘%ﬁ’rrﬁg'p‘r‘i'ce"f‘r'dm'“day'-'pl'acerrén({l%o day- exec- cl ose
(DMCP_pxc) ($81.48 for Day-1 and $95.10 for 5 Day-2), which ampbunts to
-$3.98 for Day-1 and -$3.10 for Day-2, is a measure of nmarket inpact and
captures the average cost of trading during the |length of working the day
order. The cévrddpokars d wineFrisdess ddeditiergcahetsernd?aiednBy di vi di ng by

t hey o daygleues ) : | j i S .5

( Da%IO_ Pl %ﬂer’rentor B;?_x 4%/%&96@)%& D%Qk &t MQﬂijl&Qn}eﬁYQW% 8¢ 159?? and

....... $92.00 f@P)ay-Mamheth andedaitatg -2 0@ for@eyn] bod s IRchoDay-2( Baypulsacenment -
DMCP_px¢) / EXEC . v voe iy it it e e e e e e e (200)
5. oo B MG i ahe ESiR i) ok s B T OlRBls By | v

mar ket - gl.@edt] NatedthhCsel BMISAY 1R REBFRAIN/I08s, 4RYmEAREme86r thPMCP_pXC)

($81. 48
timing issue is captured in equations 189 & 190. And the corresponding gain/loss

15  factor may be obtained by dividing by the order length Day Exec. Thus:

Available Level Timing Gain/Loss =(Day_Entry - .
Day Placement).......cveururerieniineiniaaeeeeennnaans e .(191).

20  Day Placement)/Day EXeC.......co.ciiiiiimiiiiiiiiinnnnna. eaens (192)

Level VI: The Working Level Analysis. A preferred Level VI Analysis for the

DOEPXcC-set involves five separate cost numbers as follows:

Ideal Working Level Gain/Loss: The difference between Day_Exec Close
25  ($85.50 for Day-1 and $97.50 for Day-2) and Day Placement ($77.50 for Day-1 and
$92.00 for Day-2), which amounts to $8.00 for Day-1 and $5.50 for Day-2, spans the
full range of working level gain (or loss) that may be achieved in an ideal frictionless
market. And the corresponding gain/loss factor may be obtained by dividing by the

respective day level Day_Exec. Thus:
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for Day-1 and $95.10 for Day-2) and the day-level execution price
(Day_Exec) ($81.23 for Day-1 and $94.53 for Day-2), which anbunts to $0.25
for Day- Iwend/o7#@ 57 for Day-2, is a neasure of the exces®Cramsp3/pasy out by
the client as neasured 20 against the market average. The correspondi ng

gai n/ | oss fadded Wenkingeloist Grindcbsby (DdiyvExHcn@ldey -t he day | evel Day_Exec.
Thus: cutjon Working Level Gain/Loss = (DMCP_pxc_ - Day Exec)

...... F?ifa_y__ﬂ_a_ce_:mgr}t_s._.._.._.:._.._.__.._,:._.._..__._._,,__,_,,_,,,__,_.,_“_,_.(,201),_,_251@%”,[i on Working Level
Gai n/ Loss Factor = (DMCP_pxc D ay_Exec)/Day_Exec
................................................... (202) Level VIII: The
Avai | abl e/ Wr ki ng _Reconciliation Level Analysis. A preferred Level VIII
Anal ysi s for Iﬂ%%ﬁ@ﬁﬂ»@c@‘@bﬁaﬁnﬂmsﬁwm’W«’)Da:e_@qa;ci(l?liosdi on cost 30 nunbers

as fall : 220 PCT/ US03/ 05562 Wor ki Level Hori zon
1 S bl R Cn DR %

Di fferenc di"ff‘ér'e'n'(:'e"be'tween"day"c,(l e (Day_Cl ose) ($90.50
for Day-1 and $111.50 for Day-2) and Day Exec_C ose ($85.50 for Day-1 and
$97.50 for Day-2), which amounts to $5.00 for Day-1 and $14.00 for Day- 2,
accounts for the rrgr ke&( gain (or. loss) that occurred between 5

Day_Exec_O od&Psiiad Bagyrkimedsuel Ggia/liose Thsrdi BeisaerdiatyeqraPay [Bsss Glast or may be
obt ai negg®ys@ k¢irshn € X ;. Yorking Level Horizon
ont . nedsgn g byeg e 1o b Y Bl T A, 10

........ from day-placement.to execution-close (DMCP._pxc).($81.48 for.Day-1 and §83)0 10 Wor ki ng
ée\(;gé) W%}%EVMIC ] gr'x’llgl?ntsegl f&{.ngOPosr DFa?lglt e?r{d $T2.£0%¥'D%Iy925, gpe_;QS(Et)g%Z)EX S‘zr ki ng

Level Tiefhdrged\ihdebenOhival $:28 for 1JR§ afdt ifnfa?'iatggg ep&lti}ﬁ\%?e{ct?%g:b 5 ($83.63 for

mar ket -cl earing price from day-placenen ay-c

Day- 11 “4aWdhgoarssponding Baip/logs fagidr niay be ebeineddnyldetidingdgrthadasplevele f r om

day- pl a%eﬁ%ect Qpuday-exec-close (DMCP_pxc) ($81.48 for Day-land $95.10 for
Day- 2), rchanounts to $2.15 for Day-1 and -$0.39 for Day-2, accounts for

t he market i gpact onmpl et he day-order at the day-exec-close
i nst ead of a[ﬁ)xpﬁ%e‘g&‘{ﬂrgﬁng .VSIASE% &S =Bay” xec_Close -
15. DMCP pxc)eeevvevininininnnnnn, e AP SRR (195) D

Expected Working Level Gain/Loss Factor = (Day_Exec_Close -
DMCP_pxc)/Day Exec

20 Actual Working Level Gain/Loss: The difference between Day Exec_Close
($85.50 for Day-1 and $97.50 for Day-2) and the day-level execution price
(Day_Exec) ($81.23 for Day-1 and $94.53 for Day-2), which amounts to $4.27 for
Day-1 and $2.97 for Day-2, spans the actual placement level gain (or loss) that was
achieved by the client in a frictional market. And the corresponding gain/loss factor

25  may be obtained by dividing by the day level Day Exec. Thus:

Actual Working Level Gain/Loss = (Day Exec Close -
Day BXEC). . uuieieeiee et (197)

Actual Working Level Gain/Loss Factor = (Day_Exec_Close -
30 Day Exec)/Day EXeC.....oceuiiieeiae i, (198)



correspondi ng gain/loss factor may be obtai ned by dividing by the day |evel
20 Day_Exec. Thus: Working Level Timng Market Gain/Loss = (DMCP_pc -

DMCP_PXC)WO.03/073220 . . . . oottt e e e e e e e PCT/USD3/03562 . . . . .
(205) Working Level Timng Market Gain/Loss Factor = (DMCP_pc 25
DMCP_pxc)/ Day_EXeC ... ... . (206)

Level V: The Order/Day Reconciliation Level Analysis. A preferred Level V
Anal ysi s (se®1drkéswéling Rével RilAAEXEHe & fkrehBY BhiWRSH Padi Metidaeconci liation
cost nunbers as follows: -60 WO 03/073220 PCT/ US03/ 05562 Day Level

Hor i zon ($37¥0elfor Rex- 1Gaidrifo2d¥sfor Phw-24aid davelsoethimearivetericabang pBise frof$91. 00) f or

Day 2 a ose_ ($90. or 1 ich.a ts.to $0.50,
account gglf—g?ﬁ%rﬁée%ﬁ%gﬁ}é?xe ar Rse(@)&)lﬁ:gs%c%&t%oeggbﬁg‘lmgﬁot ffe cl ose and
opens on Dag@)sekidh aRuaRYS -$ Y98k DAya0mde$PI0 ¢b0a@al BhlmRssubagt or may be

obtained by dividin 5 by the order |length Order Exec. Thus: Day Level
Hor i zon HErfet énparé andeanipies s averapagosopéhading duringiy lenatk ef working

....... - ) . o IO (921 O Day Level
or i zon 15 4 Gr e ping s Bojsdsapint pudiisaE B o) f o der
Exec .. daylevelDay Exec.Thus: .................... (208) X Portfolio Inventory

Tracking Wthin a given firm if the accounting systens as well as the

order- managarmré WyskiehBekd RiBYSE e®alBhcdmi@gk i nformation sets -- see
Section_|I 15 adequately integrated, it is feasible to track the cash

are
f1 oW tM{I&Bd'é@%pany-{-he‘-t-r'adi--ng----and--set--tl-errent---acﬂi99)ti es. Such a system
provi des avenues to anal yze the actual "returns agai nst the expectedlideal
returns: In this section we show howto integrate the . trade-cost
measurenent framework with the cash-flow anal ysis approach to obtain
portfolio reMarketfWgtkiesLeved Gainicos factat © (Dhe Rlasinent -t radi ng. FIGS. 21

t hr ough O depict_a sanple portfolio that trades in 16 stocks over a
peri od Sﬁ\?gﬁeprm?’—g’f?ﬁ“'Zl'shovsS"the"rvet'ur‘n“anal-y-sﬁzgo} or QL. Consider
first the stock transactions.

145A Execution Working Level Gain/Loss: The difference between day-level
market-clearing price from day-placement to day-exec-close (DMCP_pxc) ($381.48
for Day-1 and $95.10 for Day-2) and the day-level execution price (Day_Exec)
(881.23 for Day-1 and $94.53 for Day-2), which amounts to $0.25 for Day-1 and
$0.57 for Day-2, is a measure of the excess cost paid out by the client as measured

20  against the market average. The corresponding gain/loss factor may be obtained by

dividing by the day level Day Exec. Thus:

Execution Working Level Gain/Loss = (DMCP_pxc -

Day EXEC). ..ottt e (201)
25 Execution Working Level Gain/Loss Factor = (DMCP_pxc -
Day Exec)/Day EXeC.....otiriueiiieiiie et (202)

Level VIII: The Available/Working Reconciliation Level Analysis. A
preferred Level VIII Analysis for the DOEPXcC-set involves two reconciliation cost

30  numbers as follows:

-59._



The portfolio manager started with an enpty portfolio (as shown in colum
3). He then bought four stocks (stocks A B, C, & D) over the length of
t he quartwp oanhdB2p@ai d a sum of $35,000 for the purchases @a3/Gshdoasent t he
bottom of columm 14). Columm 4 25 contains an index that keeps track of
whet her t he WwhReks Lé@ﬂﬂaﬁmrﬁmﬁﬁam@ (bmy/uossl)rhedxﬁﬂmrﬂn@rbemwlday( 1) order.

Cash flows are recorded as: The ano of st S ased and the
endi ng claseéReniGlese) 4$Y- %%f%%%'ﬂ gt Bl éa&%amﬁ)’ﬁ yﬁ,‘?’%cd@ that were

s’ Okégfggrﬁortrﬁ%ase s% oci@f& ?%hgfm}ﬂaﬂl&ﬁ 408500 f&’hﬁaﬁqtaﬁ@ Peered

was pa Is a hown in co 8; while the expected
(. $18e036r may-keiccolwafortbe praclcs pamn(dr ok thc"d@atur(@d Eetweathe price that

was prevalent when the trade (9 r was firs rev e market)

pri ées %Be_E%Cs@w‘@WH)aé’gpgﬁﬁﬁsX@ g‘el‘?@mfrﬂ?é‘dl 8t°§tn?)é' B’ prices

avai | ab BER)s: ar e as shown in-61 WO

03/ 0732@%@@%@5%@%&%{%%?%%%&leE},&eglcd I iskevm' se, the prices avail able at
t he End- O - rt.er L ny comm ssi ons/taxes
that were pa é)rlflgg L%Y,é@or&)ﬁ ﬂﬁe éﬁ@ f[n/r,'Lo%Q L{m léloscA

various s ransactl ns are as shown in colum
13. Thepagtryat,Clexgect ed..and. ldeal stock.positions..(20By be obtained as in
colums 14, 15, & 16 by multiplying the respective prices (in 5 colums 8,
9 & 10) with the transaction amount (in colum 5) and the buy/sell (+1/-1)
index (colum 4). Al so, the Beginning-O-Quarter (BOQ as well as the

End (O - Quar ffuihk elr}Périztoh%lffef%}é@eaM@gs maekoby (DY tEpbyi ng the
respectlve prices”(in colums 11 & 12) with the respective |nventory

posi t i oDay (hegi @lse)PanEEnt.0r y. i A.---col- umm-3-- & -enddl#HY)i nventory in col um
6). The stock sunmaries are as shovvn at the 10 bottomof the table in Iight
green. Thus at the end of the quarter, the mark-to-market valuation of the
stocks in the portfolio is at $40,000. Now consider the cash transactions
in the cash geaRINRI keI Tiding MarkéﬂSanbEgi;sﬂthﬂgiffﬁertcbeemmay—kmb cash

;r”%ﬁﬂi e clesraa ofiooopBy BRI o B RET o) BB D oS 15 new
5. b0 ABOP L O D A e e R e e Actual
Posi ti o ahy-ekdsc cles(DMSP, prch (a$8ix¢8efot My(lcmdlﬁ% 105pr Bag-2).delzirh (col um-  16)
Posi ti Ogio(égtgttgg;g 1% rf]c?r Dgy% and -$0.39 for Day—2 accounts for the market impact of
. completing the day-order at the day-exec-close instead of at the day-close. And the
corresponding gain/loss factor may be obtained by dividing by the day level

20 Day_Exec. Thus:

Working Level Timing Market Gain/Loss = (DMCP_pc -
DIMOCP PXC)ereneuannenmrnrenrnrnsnesiasnaeeaeasaarnanaanaseasases (205)

Working Level Timing Market Gain/Loss Factor = (DMCP_pc -
25  DMCP_pxc)/Day BXeC....tiuumriiniiiniaiiiiiiniiiinaeiaaaeenes (206)

Level V: The Order/Day Reconciliation Level Analysis. A preferred Level V
Analysis (see FIG. 20) for the DOEPXcC-set involves a single reconciliation cost

numbers as follows:
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of -quarter . of-quarter cash inventories based on the Expected and | deal
Prices reported in colums 9 & 10. 20 The Payout account reports the actual
anount s twaeto3mes2eo pai d out (columm 14) to the fund owner PCINSH3/03%62
gquarter. For Ql, the payout was zero. Gven these accounts, we nmay now

cal cul ate thé)apdretvfab]l—lbﬁzdrﬂbiffwdnce@QﬁlﬁnbﬁdTﬁﬂ(dffdﬂ@fﬁ:bbetfv&!‘[ng@hb éAn Q |l) usi ng
the foll ow ee fornul ations: 25 Return ctual) = S ct ua +
St ock (Rt Qfgf@_‘ﬁaﬁy %%aﬁlpf'y_[@ai@rﬁ?@éa)fﬁ’fﬂﬂyéawm%ﬁqmtoﬂoéoock (Period

2e9 ) oo e (R RERLPRL o Epbihe Ot ARG [ |
40, 000 éom;]ewnve[days 6] DB GorrePbndi6a ag;mflegs/ ﬁﬁé’tﬁﬁ(ﬁ& reeﬁigug&gg@&ﬁgam &11]3%
Ret ecte ecte + Stoc Perio n + Pay t
[gag " é&%‘f ‘3“d¢f %th[cg gaﬁftﬁéé\ﬁ%u%t ock (Period Begin)]]/ 5 [Cash (Begin) +
Cash (I nfl ow b; Stock (Period Begin)] ........ 210) Thus Return (Expect ed)
= [[6, 200 + A@ydeyelH eTZinPxffe#emeqmqussoﬂIPay er—40, 000 + 0] 10 = 15.5%
Ret urn F epg%,w@[)g%sh (Ideal) + Stock _(_Perl od End) Ey Qut] [Cash (Begin)
+ Cash nflo t'ock ‘(Peri'od Begin)]]; [Cash ' (Beginh) + Cash (Inflow +
Stock Period Begin)] (211) 15 Thus Return (ldeal) _ [[7 200 + 40,000 + 0]
- [0 + 40,000 + 0]]/ [0 + 40,000 + 0]

Day Level Horizon Difference Gain/Loss Factor = (Day_Open -

10 Last Day Close)/Order EXeC......cooiviiiiiiiiiiiiiiiianinnn, (208)

X. Portfolio Inventory Tracking

Within a given firm, if the accounting systems as well as the order-
management systems (the systems that track information sets -- see Section II) are
15 ““adequately integrated, it is feasible to track the cash flows that accompany the frading
* and settlement activities. Such a system prov1des avenues to analyze the actual -
" returns against the expected/ideal returns. In this section we'show how to integrate the -
‘trade- cost measurement framework with the cash-flow analysis approach to obtain
portfolio return figures that incorporate the cost of trading. FIGS. 21 through 25

20 depict a sample portfolio that trades in 16 stocks over a period of one year.

FIG. 21 shows the return analysis for Q1. Consider first the stock transactions.

The portfolio manager started with an empty portfolio (as shown in column 3). He
then bought four stocks (stocks A, B, C, & D) over the length of the quarter and paid
a sum of $35,000 for the purchases (as shown at the bottom of column 14). Column 4

25  contains an index that keeps track of whether the stock transaction was a buy (+1)
order or a sell (-1) order. Cash flows are recorded as: (0). The amounts of stocks
purchased and the ending inventories are as shown in columns 5 & 6. The dividends
that were paid out over the quarter are as shown in column 7. The actual price that
was paid to purchase stock is as shown in column 8; while the expected (i.e., the

30 market-clearing price) and the ideal (i.e., the price that was prevalent when the trade
order was first revealed in the mérket) prices are as shown in columns 9 & 10. The

respective stock prices available at the Beginning-Of-Quarter (BOQ) are as shown in

-61 -



=18% 20 On simlar lines, FIGS. 22, 23, and 24 contain return anal yses for
@, B, & 4 respectively. If the granularity of the period of analysis is
at a yearwbesmb3zzenst ead of a quarter-level, then the yeaPCen$oyssuonri es as
wel |l as return analysis nmay be 25 performed as depicted in FIG 25. Over

the gi veslueng-lyaas likewisethe bHicednalliiit hiahé Bak-OfMQaditea (BOQY) agtasal to
$102,000 in cash. During this period it paid-out an anmount equal to $11, 248
to the shoyd poobsmpy3 2y Eornigsess/trssbhat Wegpasldos flis varqEs plesk f ol i o pai d

$87, 600 - j t. i i - end

boc 11 ol BpcidtB ™ B Ein BULGHIAPETUALER, BOREERLAN oAl RoPEodRIRENT
year, I t hay&_etob&linedrmﬁmtomglggaghli& l(hb}lr m.l‘stfplﬁntgdumteh s;}:\ﬁﬁ;r&ﬁri%lin For .
by the. BORFRG R & Tl wiTEe FRSEHOE FRPYILL (R of At Rt sl oS ( Per i o0
End) + t0): ash i.pd Begi /
Coaan ¢ B Rl 85000, 0RO Ok (B0 s Sl dFERLOE P09 1N 200 +
11, 248] Quaft® (EOIPHo8ddns nGyJoe obldindddy+ma@plyddthe r@pecti@iprB® Kh. A Conput er

t | npl t t F k. W\ d i.be. a.pref d t
et om AATEO] a2 YR BB P ORGP P RN UBEEAGIE REGTFdhont & The
Syst em cPLRey &RnYingQARIG§Sn EOMMNIA! T1fe stdck shibndds e RAHowakE BlenS

information froman order fmanagement systemto produce a sequence of
t r ah@acbpiters of theablmim b ghtemieenT Rbusddlemendriithe qeartesdhe manktomgest zes mar ket

 nt or oot Er e Soria ST PR o207 ™ hese Tirst two parts are

| ndependent . Now consider the cash transactions in the cash account for Q1. At the
beginning of the quarter the cash inventory (column 3) is net zero. During the course
of the quarter, an amount equal to $40,000 (column 4) is added into the inventory as

15 new funds are deposited. At the end of the quarter, the cash resources are at $5,200
(column 6), which is also reflected in column 14 (gn;title.d- Actu,éll Position). In
contr.ast,h the Expected (column 15) and.Ideél (colummn: ‘16').Po,sitions contain the end- .

‘ of—éuérter cash inventories based on the Expected and Ideal Pﬁces repofted in

colﬁmns .9 & 10.

20 The Payout account reports the actual amounts that were paid out (column 14)
to the fund owners over the quarter. For Q1, the payout was zero. Given these
accounts, Wel‘may now calculate the portfolio (actual, expected and ideal) returns for

Q1 using the following three formulations:

25 Return (Actual) = [[Cash (Actual) + Stock (Period End) + Pay Out]-
[Cash (Begin) + Cash (Inflow) + Stock (Period Begin)]]/

[Cash (Begin) + Cash (Inflow) + Stock (Period Begin)] ........(209)

Thus
30 Return (Actual) = [[5,200 + 40,000 + 0] — [0 + 40,000 + 07}/

[0 + 40,000 + 0]
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20 The third part cal cul ates gain-loss anounts (preferably as descri bed
herein) for each of the transactions in the sequence frompart 1, using

t he mar kewoiogfoemti on from part 2. The fourth part sel e®CI/B0Ns0ISEAMAri ZES
information fromthese augnented transactions to obtain measurenent

gai n/l oss anounts and fackt3dbs required for a 25 particular query or
report. We also describe an alternate inplenentation of the fourth part,
using a nultidinensional (OLAP) database. Part 1. Order Analysis and
Deconposition -64 WO 03/073220 PCT/ US03/ 05562 A typical order processing
system nai nt RAsm(BLgdcas) TCLa (ERpal - 3tba&s(Pefiod BRELS PLP o%gdat a

managenent system Such records includé entries that ‘correspond to each

t r adi t that dpd ' The, O d
anal yats and Docomposi b on hrehapcary & Eh iRy -850 GHFLpedifns °°'
nbogi I : - [ f
Al otated T anvarcraerraht CRERRby DXHER R bBe @0 0t “ahar es.

that are part the sanme investnent, ordered for the sane account, by the
sanme nmanager, traded on the same day, placed with the same broker,
executed, and_allocated to the sanme account. For exanple, if an investnent
i nvol ves 3 ac nts, traded over 2 days, using 2 10 brokers, this process
may create 3 X 2 X 2 = 12 Allocated Transaction itens for that investnent.
The total shardugubrrsctsd) oillaHe:E 49900 frdis @it 40.8uB01 he total shares
traded for the investnent. Thus, each order is deconposed into pieces so
that each piece will have H s#A§O8~EHI ue for each descriptive di mension,
and a single value for each timestanp. 15 Each Al l ocated Transaction
recéPd preferably carries= 16886 trade date, security identification, buy or
sell indication; and a nunber of shares; manager, account, broker, and
trader involved in the transaction. Optionally, also carried are order
nunbers or other identifiers fromthe order nanagenent system as may be
useful for \Rtinhyided) HEC&ANIREL +opesiatiesdd Faar-val eregf or the tinestanps,
vol unes, and aver age

[Cash (Begin) + Cash (Inflow) + Stock (Period Begin)]}/

o " fCash (Begin) + Cash (Inflow) + Stock (Period Begin)] ........(211)
Thus
Return (ideal) = [[7,200 + 40,000 + 0] — [0 + 40,000 + 0]}/
[0+ 40,000 + 0]
~18%
20

On similar lines, FIGS. 22, 23, and 24 contain return analyses for Q2, Q3, &
Q4 respectively.

If the granularity of the period of analysis is at a year-level instead of a
quarter-level, then the year-end summaries as well as return analysis may be
25  performed as depicted in FIG. 25.

Over the given one-year period, the portfolio took in an amount equal to

$102,000 in cash. During this period it paid-out an amount equal to $11,248 to the
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20 execution prices required by the neasurenent fornulae. Each All ocated
Transaction includes the decision and order-entry tinestanps of the

parti cul awomanregpondi ng manager order entry event; the aayAsny/o3s6ti ne of
the correspondi ng day order; the placenent tinme fromthe correspondi ng
br oker fGmderwneth@8hkabeiiliogeatiR7,600 for the stockmit pexeiadd which epmetisteiecor ded

f th br ok der, f day, d ot full. 25 t th
nunber - BrasiEr-eat B o et g Rl eehgtia of §2LOWe Sbfesgehtieng day
order; {4 My E@tﬁﬁlkéi‘ﬁoﬁlﬂ@f eshand %&ﬁ{ Q&euxwgs%? 7. %&%&J&% ugiﬁgge

correspondi ng broker order; ano?t e nunber of “shares and aver

pri ce- pBauatioard9fvoy may ealohleicghoadeal retarmexpeRended 2y théapdeeblibat:a Managenent
Mar ket Dat a Managenent provides the representative prices for market 30
trading in the securities being neasured. This market data nmay originate
froman online market feed ("the ticker tape",) or fromdata files offered

by markets aReéuby (Adtaly & (ggaershma@a etstdat epeyiga s + Pal/iomps and sal es
files.") -65 WD 03/073220 PCT/ US03/ 05562 This data conprises a series of

items, each describing on?cgg_ﬁr(gg%in}@@g@ hQQ?WL%?ﬁ%QE%rEQ%%mPS a

ti mestanp, a synbol designating tThe instrunent, shares in

the transacti onhcérsﬂgBtgéihjéjeCagipgﬁﬁgﬁgi@@;t{#kﬁ?ﬁ%}jggggge condi tion code

i ndi cates whet he ade 1s ral ways. Rel evant

condition code val ues 5 iC rodr reported out of
sequence (that is, w tﬁ[?%%}b&?@ﬁsﬁg‘%ﬁfﬁg% Itohé)%ggrtmls trade tine,) or
negotiated at a price tha eflect trading in the general market,
or gé correction to a previ%ggﬁgowgr@ported item A preferred Market Data

Managenent process (see top of FIG 27) organizes this information to
provi de price data for =t2HeJ)/|‘*reasur enent process. The process 10 maintai ns,
for each instrunment, a record of each days published open and cl ose price
for the instfdndfomuaisrayysgmsnmiernenting the eameewark can det ermi ne t he narket
opening and closing prices for that date. The process preferably maintains
a synopsi s oWa naove desedbs alpesferirer cmpmitéroystemimndssoftwce thait implenientor gani zed i n

a manne i tabl or three basic inquiries: First, ..15 given. a synbol
and a d%’te?‘%egv c{rﬁﬁénﬁagﬁ?rﬁeqt%ﬁeﬁyggﬁgﬁﬁer%& TP fyr RS ur ed, it
15 " The first part obtains information from an order management system to

produce a sequence of transactions to be measured.

The second part collects and organizes market information about all
transactions in the market for the securities of interest, over the time period of interest.

These first two parts are independent.

20 The third part calculates gain-loss amounts (preferably as described herein) for
each of the transactions in the sequence from part 1, using the market information

from part 2.

The fourth part selects and summarizes information from these augmented
transactions to obtain measurement gain/loss amounts and factors required for a

25  particular query or report.

We also describe an alternate implementation of the fourth part, using a

multidimensional (OLAP) database.

Part 1. Order Analysis and Decomposition
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provi des a representative nmarket price for public trades around that tine.

This inquiry formis used to obtain, for exanple, the market price at the
time of owoOes/Hoenery. Second, given a synbol, a start dat @Carnuos0ise; and an
end date. and tinme, it provides the market-clearing-price (an average price
per share,) Aaypiallorddidpresesafg taém nmdthtagctecoidy iptl foahwffiladed during the
desi gnat gd ti mﬁ period. This inquiry formis used to obtain, for exanple,

a mar keoles &bt ARg HnRgREmE SHiteR detichdptards nglude pafrics shat GeresRondi r d, gi ven a

symbol , . hst}aﬁfngiéagnttthﬂ%cc@x@Quﬁﬂggﬁa;ﬂgl?%@rh r?‘g%%&p(ﬁrd 5, it provides the

mar ket -clearing-price for the r er of shares, assum ng shares

of <hares tr Miea st AhREha T Eek BOUER BEckn T g G b o At e "

i N r yerhbédiinent asaBdes S1der @xadgehent §y8tend dAdtd dreatbarlskeés ¢ff Aladdareg- pri ce for
the "twenty percent”_test, by rg}guesting the market- clearing-price for 5
tines t RENpafiBR itews. Bachatem whrespais seraepumbe of shares thatiase RyhBISSPBE t he

Mar ket ‘ A& 417k sca: es data, and
r emves@%%ﬁ%?%@%ﬁg{e%ag\%}unvvg%’z%é %%hedl % |4§§£ @SQQSQE% i s i s, it

i gnor esddy;, piesed tvithitise dalnet brokeereexeatited eppiaslocdtat iothe edmé hecopubl | ¢ mar ket, and
transacti ons known to have inaccurate tinestanps. It also ignores -66 WO

03/ 073220 PCFéASQBHRH e intésBRSRGHYANAS IMctburids, itedsd bhat2 agni @iy Breatly
fromothers for the sane securi tz and proximate tine; these i%;traleral |y

r ept®s ebrokpispbistrpepse mag cecaia g fke X Tat A Alleadge Asmsachop itamaiar
t ] : equj F e,
ransaCHv%l-ﬁafe%ér? Tgxﬁﬁd{ﬁ%hmﬁug@@&%%@é 15185 8s 3&1;? ﬁ@gﬁ éﬂeet%'tﬁl Gfdes FOr exanple

all reports e sane s traded durin same mnute can be
r ecor dettades far themglestniendribast ¢aoh orddr isdeaompodedriniofpisdeaseshdt badh i S t he tot al

of the itens, and a.price that is.the aver.age .price-per-share of those
shar es. PR PRER2EASHglE Malye rﬁacﬁrﬁ?/%ﬁ?tb‘(ﬁ ‘é@%ﬁﬂg%eéﬁ’é %*ng%l%ézail? 15y om

pr evi ougachitgdtdntes, in the formof an in-nmenory data structure, database
table, or other “conputer file. Market Reference Price Assignnment can

or o € ScHanh SRR kS ol AR, BELEE LRI St 1S
Price Askshigfieation, buy or sell indication, and a number of shares; rﬁénager, acc'ount, :
broker, and trader involved in the transaction. Optionally, also'carried are order
numbers or other identifiers from the order management éystem as may be useful for
verifying the correct operation, and values for the timestamps, volumes, and average
20  execution prices required by the measurement formulae. Each Allocated Transaction
includes the decision and order-entry timestamps of the particular corresponding
manager order entry event; the day-entry time of the corresponding day order; the
placement time from the corresponding broker order; the latest execution time from
execution reports recorded for that broker order, for the day, and for the full order
25  term; the number of shares and average price-per-share for the corresponding day

order; the number of shares and average price-per-share for the corresponding broker

order; and the number of shares and average price-per-share for the whole order term.
Part 2. Market Data Management

Market Data Management provides the representative prices for market
30  trading in the securities being measured. This market data may originate from an
online market feed (“the ticker tape”,) or from data files offered by markets and by

third party market data vendors (“times and sales files.”)
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The Market Reference Price Assignnment process (see FIG 27) augnents the

Al |l ocated Transactions from Step 1 with per-share gain/loss information. It
consi der swob3/0e2eth Al | ocated Transaction itemin turn. ForcCeash3/#dsbncat ed
Transaction, Market Reference Price Assignnment queries the Market Data
Managenment [rigedsis cobmpaikdsal sariepenitans eedhodscriiihg 66s miatiiet ad@ction.
representative nmarket prices, and market clearing prices as required by the
pr evi ouBah 1teHEYIREYRSFATP o W’éﬁlrﬁﬁﬁlg’éﬁun%hwwn?q’ffewr BFices thus
Optal Naherck G HNERIAE, H0BARLLAINREAENTEMI e oBIdiE AR ddithgipRBear [ 0 Lhe
Al'l ocate ransactiron ite rice si gnnment conputes per- share gain/loss
anount swhkthet cosleyis desasliihedy by sd¢veeal fraysnR edeyanCamditionmyde velueor r espondi ng

amounts and factors will be done in a |later stage. Th r-share gain/loss
anodnt sCBYIE K 2 PAFHCUISF UpdRwAF TepeHP kAT ariass @t i ST BRI or subsequent

proces Stiirﬂgstaﬁl{g%% tRE Seo@dl 9486 tithehHe nd %%Eh!’t&f‘ﬂt% ricOtaP 88LEtht rdfi@psact i on

Costs." The resulting itens are’stor In a relational database; nulti-
di mensi toaahg {nObhARnedd tradykistepr ocorfdction $y s pemiouBlymbisdepoded gem. Query or
Reporting The allocated transaction costs are conputed and stored at the
finest |evel Agirefed6d déirkid Dithdfartagemomitpreatsgd@se topg FIGAD R otgartizeand
interpretation of the data generall requi res several nore concise
surmmar i 8% BOTRHEOR (RIPYAEE PHRS data dodhFTRSAT Y STRE PECCHD Bl RFPS50

Pﬁﬁousgg«é&% ,folféégz]%fg&am' 5t b FRlSATBE R dud ﬁg}iasédfb%rm%n&e 5{3@5 Iy

aval |l abl e relation at abase server, or a multi-dinensiona i ne

anal yt i fos tipriostessemgGivol ARymblal atlasdats et caprdetering. th@ Siarkdt op¢mag es a t ypi cal
report or quer%/ i.n 3 rrgl a(% itonal dat abase server. A query or report

speci fi TS BIEESIY PR Yescribes the desired analysis. It 5 will
specify which of the nmeasures previously described are to be displayed. It
wll speci fth%@pﬁsg,prquraﬁ CPAREART HHEQRTS ¢ 8rd sales IEIOYHPY. & parti cul ar

subset, TH&E i f8FmatfIrd8 bibanizB8 i & FRAAS suRSKIK B ShrelBAGI Rl &CERMUNT S, and
traders that are represented 1n the system It wll specify whether to
shol§ degiakh a symbelravd rydafeomdeans withirt the mivgstntent yirmngl being measured, it

provides a representative market price for public trades around that time. This inquiry

form is used to obtain, for example, the market price at the time of order entry.

Second, given a symbol, a start date and time; and an end date-and time, it
provides the market-clearing-price (an average price per share,) for all shares of that
20  security publicly traded during the designated time period. This inquiry form is used

to obtain, for example, a market clearing price from order entry to final execution.

Third, given a symbol, a starting time, and some number of shares, it provides
the market-clearing-price for the requested number of shares, assuming shares were
purchased starting at the requested time, continuing until the number of shares traded

25  in the market reaches the requested amount. This inquiry form is used, for example, to
find the market-clearing-price fo.r the “twenty percent” test, by requesting the market-

clearing-price for 5 times the number of shares on the order.

To create this synopsis, the Market Data Management process accepts the
market time-and-sales data, and removes transactions that have unwanted condition
30 codes. This is, it ignores transactions that were not representative of the public

market, and transactions known to have inaccurate timestamps. It also ignores
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10 el ements of the Allocated Transactions. That is, one query may request
factors per account per manager, and another request factors for each
manager, WOtoh/ot32e0 managers' accounts summarized into a si RgTaSIEesssr enment .
It will also specify the desired sequence of the results. A series of
query Qeansepnk valdesides Gat ienatepyedlly foneattets fot tienembise®iritpake used 15
repeatedly, or nay be created when needed. The latter node of operation
char act@pxiaie Hmgsbesqginselly Aeprysgns IpRT g $E0T5-esul t of one inquiry
nmotivating the next.:.. The results for a query are obtained in several
st ages, w t hMiaHet PataMenagemsatmay semgeripe fragsaptions tdeclugs therqmauntiat a to t he

next. T el.ection st chooses .ite [ t he anal ysi s (data,, based on
the. quethiatoyoges PuErRIEsERRpr Ear o0 FETh rie SPa Rt diBhf thront o,

br olser ssanfiinutd\@n R18cdr@eds a sﬁﬁg@waﬁghcﬁbﬁ, Wigh & nBwBee ciRHaRagmet to the next
stage. O her itens are ignored. The G ouping stage arranges the results of

sel ect i BAtetakof the Berps andetprich shat is the everdenpriecopertibaigpd ithose shatepor t

speci fication, each group corresponds to one detail |line in the final
di spl ay or rkadret DapbEMEhegcAmyt egaprondst agphe ofinesalts frem prérdout ens wit hin
each grou

...as follows:. The average order exeguti price for each itemis
mal 11 b PSS e B sepanaRye e B DR RE PR8I (| ng nunber s
are t ot @ngsliterfile. Mast RefeferlcoPaike AlsEighmBAT daGifdhulate B¥eaeBG REisfrer t he
group. Simlarly, average day execution price is multiplied by shares and

t ot Bl edthe samgprigeinfermagionddying thineiqhgl reapaethtequsitheandiel apsweigeh al | ocat i on
item peé-ig%?re gain/loss anount is nultiplied by the item share anount,
and totale 7 to give a corresponding -68 WO 03/073220 PCT/ US03/ 05562 tot al

gai n/ 1 oss angun I e.group.. All acat ed Transacti on share anmounts are
totaled wit ?rﬁg‘e]&tp@f‘}(e%%f?ger’tCS%’ﬁF ASHEMGRber of shares represented by the
group. The rgsu of Aggregation is a series of i simlar to Allocated
Transact i on %ﬁ? M?El,{?t&?g%ﬁ?c%%ﬂcfeés,ﬁgﬁ&em PROSESIATFS é&g)z@raé‘%’ﬁfﬂ,“ ®cond, the
di mensi ANScA! TERELHbhE FomBtéPT vaIOMRIsASe MaBy RS inPSrRRABA. It £didfdepxarpl e, if
the .specification requests nanagers. and brokers, but not accounts, then
br oker eastl AdkuvatydTramsaetion ildm &ppyear , but no account ' . '
For each Allocated Transaction, Market Referencé Price Assignment queries
_ the Market Data Management process to obtain open and close prices, intraday
.representative market prices, and market clearing prices as required by the previously

described gain/loss formulae.

20 Using the market prices thus obtained, together with the per-share execution
prices that appear in the Allocated Transaction item, Price Assignment computes per-
share gain/loss amounts previously described by the formulae. Computing the

corresponding amounts and factors will be done in a later stage.

The per-share gain/loss amounts become part of the Allocated Transaction
25  item for subsequent processing. These are shown in the diagram as “Allocated
Transaction Costs.” The resulting items are stored in a relational database, multi-

dimensional (OLAP) database, or file system.
Part 4. Direct Query or Reporting

The allocated transaction costs are computed and stored at the finest level of
30  detail that the method describes. Analysis and interpretation of the data generally

requires several more concise summaries of the information. The summarizing
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nunber will appear); and, third, day and order execution, and gain/loss
figures represent total anpunts, rather than per-share anmobunts. The

gr oupi ng wWod3aggeegat i on operati ons nay be perforned for trhe/tsawesseata 10
at several different levels for a particular report or query, to obtain

subt ot alfurerign @y idfleménédhisiag gitied atcoMnseréigily avAllabRIraMtifal HeRR4sk. The Factor
Conmput ati on stage _applies the formul ae previously described to the

aggr egaf®ych PerEUlTdpeRsiang! rlinesRalyEcurrocassing (Qgda gatbassseer.and

gain/lo f4 L i I dded or subtracted as
descri bgng%/ggl{tll%g&at%%ar %F‘Jaal reﬂ»ﬁgﬁgg?%?%%gr(%)l%t%%aﬁgaetggagsﬁ g%rg?re items share
anount. To ohltain factors,' . rega rice and gai.n/lqgss . fiqures in each
aggr egat e it%n&é#%.or %?Ba‘étép%?ﬁ%%ﬁfl?%‘i*’?%ﬁ‘aﬁesaag%%‘ﬁséwwg af‘ﬂ@“?'anul a,

t hensdi wiiegedify Wikieh 80GE @eRAEE et H12¥HoBsIJALsRibe@ RGO TORGILEN: afpUNt, as
described in the fornulae. 20 The result of Factor Conputation is a series

of row, seesély véwhreaitninglpderansastionsefor allrerdaty a patiager substtcof theenti fi ers from
t he grouypj.ng: e j nci pal raded .a t ai n/1,.0oss anounts,
shar os. e B ARRN OSSR, Ry B4R oty R3tBomdEhor s, The
Pr esent #id s3stesi. age arranges the results on a printed report, or on a

display 25 screen. It may also provide the results in the formof a data

file or databasal dpabikewhether folhb R etetaBsHsRMhA %}-eaah@ftﬁéiéehﬁfyiﬁgs system
(0]

descri bed here uses a commercially available report-generat or ftware
pack8ge clegontsraidhe plipeated Erspsactionsabiatds, onerqueryavay wguey fadats beet pr ogr am

for on- I af r (Al.ternate) Pre-Aggr ted Query or
Repor t %ggoﬁﬁ@&égﬁgg%i %{x&;ﬂ}oﬁ@ﬁé%%t f(%(!fto efré’E)?%&%aé?ger?ﬁmﬁ%ﬁeal ternate

i npl enemaabgast, accomitNgman adradesoiadingle anasdrabbe. Wil ABoAPifitthes Processing
(OLAP) processor. In the -69 WO 03/073220 PCT/ US03/ 0556 alternate

i npl eneftislSaguarge Otthg&esulifial ysis, Market Data Managenent, and the O der
Anal ysi s and Deconposition stages are as descri bed above. However, the
steps i nvol Ye¥rich Ofaary e5TeRaY spegilivation aray reewpatethgfenieitimedolmpsehat can

I mpggve réf)%ﬁtfeglry?mgy be created when needed. The latter mode of operation

characterizes a user doing analysis with the result of one inquiry motivating the next. : -

. The results for a query are obtained in sev,érg! stages, with the result of each

stage being provided as input data to the next.

The Selection stage chooses items from the analysis data, based on the query
20  orreport specification. Items for orders, instruments, brokers, etc. that are to be

reported are retrieved and passed to the next stage. Other items are ignored.

The Grouping stage arranges the results of selection into groups such that,
according to the query or report specification, each group corresponds to one detail

line in the final display or report.

25 The Aggregation stage summarizes the items within each group, as follows:
The average order execution price for each item is multiplied by the corresponding
share amount, and the resulting numbers are totaled. The result is total order principal

represented for the group.

Similarly, average day execution price is multiplied by shares and totaled to
30  get total day principal amount. Similarly, each allocation item per-share gain/loss

amount is multiplied by the item share amount, and totaled, to give a corresponding
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for interactive queries. 5 The fundanmental distinction for this

i npl ementation is that grouping and aggregation steps are perfornmed ahead
of time, woOtob/orizeo results stored within the OLAP system PAR/UAGE03sGAt i on
Specification is configuration data that describes which conbinations of

gr oupi nGefbARNSIsARBHURE Porlie BBUPT AHl6@keLT AR ioh Ehdrs apomits dedotatedgui de t he
OLAP systemto cal cul ate those aggregations npst |likely to be used. The 10

OLAP sysiteimeseingionp duge thanyugberodsharesrepiseented buthedioWhen none is provi ded,
based on input data statistics. The OLAP system also stores the fornul ae
needed to sufihd tesuisof Aggregatiohgy reeisio itermis siweilardp dlopatpd SrANBRCLGBY - shar e

anmount s, and factors during the Factor, Conputation s ssinplifies
and spel@nbRreHRE [k PP SEICS@ITPS ArE RIS é?"r"?@vti’a dirgerfsﬁ)(gl%%g ?‘lsé;ggf%g sgrr) ver may
be df s pfo@%ﬁ%ﬁpﬂ{é &€ hbb’preé’gnt,r(%texﬁ’rﬁpﬂle,i ey speclifiohtton reqledtslrdddagais and . The

r

Query/ Rep Specificationis simlar to that in the Drect Query
descr i pbiokers, tiunohagoeuits, then broker andenapapadtamsvhappear BUtd® 38e W ows from

the pre- conputed aggre es. .20 Pr t t i hi s

i mpl eneﬂ‘f‘&g‘?rdwtﬂi @pg&gﬁflgg%’sra’e%aty aﬂgggdreér%ggc?lﬁé& @g%&gﬂdlgﬁsg%w %si ogram has a

bui I 't - i RepkdibRrbAaE Smbents hemhet Hbn pershereamduntugh whi ch query specifi cati ons
may be formulated. Xl I. Conclusions Herein (in equations 1-211) we have

descr i bed t ek grdigl Sl 58l dpRRtiohbaay b3%efbrmd foeithasmedtiaa pr ef er red

cal cul ation engine for trade cost neasurenent. The kernel-set provides the
| owd8t gt emerabdiffeyentfevelsifoud partionler epert oF aersy.de oPtaadinteliBdErande have al so

descri bed exenpl ar nd .preferred software for aggregating and sunmari zi ng
cal cul af‘?t?}r@gﬁaﬁ?‘éﬁf?Q{%‘Pfagﬁrf?émker nel - set described herein. The
invention clearly enconpasses ot her .neans. for. sunmarizin §1ggregati ng
the 30 ker neIT%§<§¥‘Ct8E§8V’iPB@H°ﬂ§tF§? ?Rph§§&§f§fwm§§e BEVICSSY d\?%'rr%%g&itons t her eof ,
t hat arg %@gﬁé@{’&m&p those skilled in the art. -70 WO 03/073220

PCT/ US03F05562

To obtain per-share amounts, aggregate price and gain/loss figures in each
15 ~lagglregate itern are added or subtracted as described by the forﬁlula, then divided by
- ':the eiggfegaite itern’s share amount. To ol:)ta'%n factors, aggregate pripe and gai'n/losé
..~ figures in each aggregate item are added or subtracted as described by the formula, -
then divided by the aggregate item’s day or otder exeéution amount, as described in

the formulae.

20 The result of Factor Computation is a series of row, each containing the
broker, trader, manager, etc. identifiers from the grouping stage, and the principal
traded amount, gain/loss amounts, shares traded, gain/loss per share amounts, and

gain/loss factors.

The Presentation stage arranges the results on a printed report, or on a display
25  screen. It may also provide the results in the form of a data file or database table for
further manipulation. The particular system described here uses a commercially
available report-generator software package to format paper reports, and an

interactive spreadsheet program for on-screen presentation.
Part 4 (Alternate) Pre-Aggregated Query or Report

30 FIG. 29 depicts the Query or Report phase in an alternate implementation,

using a commercially available Online Analytics Processing (OLAP) processor. In the
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Inc. -71 3/ 073220 PRCT/ US03/ 05562 i Wat.is clainped is: 1. A

et hod FBPTRAB RS hadeion S gred s Big ol el Brlidole 2" over o
pr edet efgdilRehctivegu@disi od; 5 capturing tine stanp data corresponding to
said trade data, wherein said tinme stanp data conprises open events and

cl ose events ThdahaabrRaed dishdctMieR:r & inflSREnthSord BRIt KeshpRE Adbuy- si de
trading desk froma portfolio nmanager; data regarding when execution of

sai d or degregationmtgpserepkrfamdd dhead af diges, tiihgheresnltastomdagthin theci des to

engage i adin eqgardi ng said.order; and 10 .perform anh | nvest nent

ovel it PGl AR RER AR Srilfith s SR uPR bR BBt o o

net hod idHcdphisthifichs oOfBRTBIHY EtiefsibisiRe & BdPpredRloaldied. [HEprovid¥aRsi ses dat a

regar di ng_dpl acenent of said order. 3. A nethod as in claim]l, wherein said.
jde

i nvest menide|tes OLAdhaisies] & caloglatohpps agesogabipeumast el bedeed- Thevest nent
| ev gain Q‘? LN: clai - ' Ld. ] stment | evel
analei;b Si ?Lé%%%s??rgégn @ é)lg%gl]a ‘f‘g%r e%%@x%@?f%ﬁ“%@é@ fr?r%r?\e? . gg\ygb‘[’e agai n/ | oss.
based on input data statistics.
The OLAP system also stores the formulae needed to sum items in the
Aggregation phase, and to provide per-share amounts and factors during the Factor
Computation phase. This simplifies and speed online queries, since data retrieved
15 from the OLAP server may be displayed directly, without any intermediate
© ' calculations. S
. .. .The Query/Report Specification is similar to that in the Direct Query
description, but here it directs the Selection phase to select rows from the pre-

computed aggregates.

20 The Presentation stage in this implementation is a spreadsheet program. The
spreadsheet program has a built-in interface to the OLAP service, through which

query specifications may be formulated.
XII. Conclusions

Herein (in equations 1-211) we have described the kernel-set calculations that
25  form the base of a preferred calculation engine for trade cost measurement. The

kernel-set provides the lowest granularity of calculations for trade-cost measurement.

We have also described exemplary and preferred software for aggregating and
summarizing calculations and results from the kernel-set described herein. The
invention clearly encompasses other means for summarizing and aggregating the

30  kernel set described herein, as well as obvious variations thereof, that are apparent to

those skilled in the art.
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5. Anmethod as in claim1, wherein said investnent |evel analysis

conprises cal culation of actual investnent |evel gain/loss. 20 6. A nethod
as in cl awmoyo73skerei n said i nvestnent |evel analysis CcORPTIGS8305562

cal cul ation of market investnment |evel gain/loss. 7. A nethod as in claim
1, wherein said investnent |evel analysis conprises calculation of
execution investnent |evel gain/loss. 8 A nethod for neasuring trade
costs, conpri XNoRefREne@&Pt Uring trade data over a predetermned tine
period; capturing tinme stanp data corresponding to said trade data, and
perform ng an DAY i nd said tine
stanp dat a. QP@§€§E%E§g&%S |nb%ﬁgﬁﬁggéﬁaﬁggg?%lgg%%ngggﬁ&ﬁg@el anal ysi s
conpr i seSort3th &dlawdmfinon of ideal investnent |evel gain/loss. -72 WO
03/073220 PCT/ US03/ 05562 10. Software for inplenenting the nethod of claim
1, cofpri si ngMitledel SOREWBY, Bediitied Bipdidlion§ Bripl&w st C 108, Nemeageyor der
managenent system_to produce a sequence of transactions to be neasured,

(b) sof t WatePrticedlallect i ng and organi zi ng i nformation regarding 5
securities transactions in a market of interest over the predeterm ned tine
period of cl BohertA. Sehwarts. ReslrapingoFheckdueivl Meikay. Hbmewnud dllimeist - | evel
analysislgh %IQ&%Q? eﬁg§ed on information received from(a) and (b); and
(d) software T e |Hb and summari zing information from(c) in 10

of se

response to a.particular query. 11. Software for inplenenting the method of
claim8, conpti&f Yya?iyﬂggPﬁ$ﬁF@L#3Vﬁl éFﬂﬁﬁ@”ﬂﬁFbﬁ%ﬁWP@h %96 an or der
MRNAYe eNkd PYHICRTANeWS RUOH s NS I65CRea! Plhadsaghi ons to be neasured;
(b) software for collecting and organi'zing information regarding 15

securi ties traRRAGILRABS of . ALdBIEHLIP solBhE New Yok 1. RigARhE) M ned tine

period of
& Sons, Inc.
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claim8; (c) software for calculating the order-|evel analysis of claimS8,
based. on information received from(a) and (b); and (d) software for
sel ect i ngwerd/ozazaorari zi ng information from(c) in 20 respPCNgsS0s/a5562
particul ar query. -73

Claims

What is claimed 1s:

1. A method for measuring trade costs, comprising:
capturing trade data over a predetermined time period;

5 capturing time stamp data corresponding to said trade data, wherein
said time stamp data comprises open events and close events, data regarding when an
order is received by a buy-side trading desk from a portfolio manager; data regarding
when execution of said order is completed, and data regarding when a manager
decides to engage in trading regarding said order; and

10 performing an investment level analysis based on said trade data and

said time stamp data.

2. A method as in claim 1, wherein said time stamp data further

comprises data regarding placement of said order.

3. A method as in claim 1, wherein said investment level analysis

15  comprises calculation of ideal investment level gain/loss.

4. A method as in claim 1, wherein said investment level analysis

comprises calculation of expected investment level gain/loss.

5. A method as in claim 1, wherein said investment level analysis

comprises calculation of actual investment level gain/loss.

20 6. A method as in claim 1, wherein said investment level analysis

comprises calculation of market investment level gain/loss.

7. A method as in claim 1, wherein said investment level analysis

comprises calculation of execution investment level gain/loss.

8. A method for measuring trade costs, comprising:
25 capturing trade data over a predetermined time period;
capturing time stamp data corresponding to said trade data; and
performing an order level analysis based on said trade data and said

time stamp data.

9. A method as in claim 8, wherein said order level analysis comprises

30  calculation of ideal investment level gain/loss.
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10. Software for implementing the method of claim 1, comprising:

(a) software for obtaining information from an order management
system to produce a sequence of transactions to be measured;

(b) software for collecting and organizing information regarding
securities transactions in a market of interest over the predetermined time period of
claim 1;

() éoftware for calculating the investment-level analysis of claim 1,
based on information received from (a) and (b); and

(d) software for selecting and summarizing information from (c) in

response to a particular query.

11. Software for implementing the method of claim 8, comprising:

(2) software for obtaining information from an order management
system to produce a sequence of transactions to be measured;

(b) software for collecting and organizing information regarding
securities transactions in a market of interest over the predetermined time period of
claim §&; o

(c) software for calculating the order—levql analysis of claim 8, based
on information received from (a) farlld‘ (b), and

(dj software for selectiﬁg and sﬁmmarizing information from (c)in

response to a particular query.
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