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relates to systems and methods for post trade estimation of transaction costs taking

into account realized market conditions.

Background of the Related Art

[0003] In the financial trading industry, understanding the components
beﬁind transaction costs has become an integral part of the investment process. In
order to increase investment returns and boost the ranking of a firm or fund, traders
need to examiner closely their transaction costs. Over recent years, “the Market”
has seen an unusual increase in utilization of pre-trade transaction cost models,
which identify trading strategies that weigh expected trading costs against execution
risk as modeled by stock price volatility. Such models are typically based on the work

of Bertsimas and Lo (1998), Almgren and Chriss (2000), and Huberman and Stanzl
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underlying investor sentiment in the market. Evaluating these conditions can render
useful trader information.

[0007] Post-trade benchmarks exist which can estimate transaction costs
based on actual data, which could include such market effects. However, known
'benchmarks are merely simple _regressiqns of costs versus market factors and do
not account for one’s own trading or trading strategies.

[0008] Thus, there is a need for new and improved systems and methods

for estimating transaction costs.



[ 0009] According to enbodi nents of the present
i nvention, systens and nethods are provided for
w@omBAssatle estimati on of transaction costs thBtT/US2007/022492

SWMA#@TWENVEN?QSNHE‘”S&‘C“0” cost nodel, which
tors, such as nmarket returns

[0@(?@ trade 'A%Bgﬂd@QS%pddaLrﬂerﬂQ oﬁf’h‘é' preddrf? thvhtion slystems and

. o nlsactl on CoOS i'nventive node
melfadhd Sé’wﬁ@ ‘%Eﬂ’ a0 e b a7 Baf LR ELtR B
t
PSBiraRR TangoR PRI YR By #ﬁét%%?n%%eﬁ BT A

costs due to general market effects, OlOL Accor dj ng
markekietens and ﬁf@ﬁ@ "ma'@mr@spm&%wstm}@ﬁkqféfﬁn ac @9&0@{%
for go_st trade estimation of transaction costs is
Fustheuitae invertive modelsnaynieg alsp @pplifd totkngwa pre-trade gstimpation
estimation facilities configured to receive order data
systeinst antgmethods. Fudher, theyestimateditiensactien eosts mawithen be
execution data relating to a plurality of trades
dezompesgdintd (1) ttansadtienwostsaluietty ooé’stovacteadingistrategy and (2)
cal cul ate post trade estinmated transaction costs for
treaabtion cdsfedud 1orgdnetal nidrkétreffdetsor der s based upon a
pre-trade cost estimation nodel, the execution data,

[0696} act ual ARebidwig t@%\dérﬁbémﬁleﬁttofahb present ihvgntioh| aeystém for
the plurality of trades and to store the post trade

o%ﬂr %&ﬁcﬁf@fq{%‘né@&uoﬁ%’sﬁ is prdVRiedlY The By4tam rﬁéy’imclude

I nc ude ta storage facilities coupled with the

tr%ﬁs@gﬁcﬂ%ds? @stﬁﬂéﬁon ﬁﬁl‘lﬂlé@dnﬂg g% Léaei\l%sor&g‘dda%’ rIatHy 8%

east t ost e esti mat

pI%@ﬁ@rogfrﬁgg %r&egﬁtréﬁ% %%&ﬁ8ﬁ?§ a%%tlﬁg'i P|ur£lﬁgaﬁ'ﬂrades

Iment o I nvent1 on

comrepaiGtp BaPUrARY ohBeos SoBl bt SrdpBRE oAy
isBPHGT, Cosk 0PASH ALIMBLIIAAY BOIBHe. O PH P H oA Rrarrade cos

costs for each of the proposed trade orders based on
esiimadipa gaqsiel, ttfr\%\aée@tl%fia*@ya%actaa' TRakebsondiions@t gaexecution

data. The nethod further may 3
time of the plurality of trades, and to store the post trade estimated transaction costs.

The system may also include data storage facilities coupled with the transaction cost
estimation facilities and configured to store at least the post trade estimated
transaction costs in an accessible format.

[0011] According to an embodiment of the present invention, a method is
provided for estimating transaction costs. The method may include a step of, for a
plurality of proposed trade orders associated with a trading entity, calculating
estimated pre-trade transaction costs for each of the proposed trade orders based

on a selected trade strategy and on historical market data. The method further may
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of the present invention, a conputer
include a trade cost estimate conflgured to dlvnde a trading time into a plurality of
bins, using a pre-trade model to determine expected transaction costs during at least
one of the bins, to receive execution data for the at least one bin, to perform panel
data regression over the execution data to determine a coefficient, and to estimate
transaction costs using both the expected transaction costs and the coefficient.
Transaction costs may be displayed in a graphical user interface (GUI) on a trading
desktop or the like.

[0014] According to an embodiment of the present invention, a computer

program product is provided for post-trade estimation of transaction costs. The
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enbodi nents will be further appreciated in view of the
stergl the ppsidrasiesestimatediransaction costs. A market simulator may be

provided for simulating the market conditions utilizing historical trade data. Data
storage facilities may be coupled with the transaction cost estimation facilities and
configured to store at least the post trade estimated transaction costs in an
accessible format.

[0016] The above and/or other aspects, features and/or advantages of
various embodiments will be further appreciated in view of the following description
in conjunction with the accompanying figures. Various embodiments can inciude
and/or exclude different aspects, features and/or advantages where applicable. In

addition, various embodiments can combine one or more aspect or feature of other
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DESCRI PTI ON OF THE DRAW NGS [0017] FIG 1 is a
flowhart of a nethod for estinmating transaction costs

according to _an _embodinent of the present invention;
Wﬁgﬁwﬁﬁm&éam of a system for
estimating transaction costs according to an )
[08%Hodi nent F6E. 1 isea flowehant ofiarmethed der estiigling trapsactignicgsts
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adcoaipy torinembodiment ofthé prasent ingentont y gr oup
thresholds; [0021] FIG 5 is a table of descriptive
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[0022] FIG. 6 is a table of descriptive statistics for over-the-counter (OTC)
stocks;

[0023] FIG. 7 is a chart of equally-weighted average realized transaction
costs by liquidity group; |

' [0024] FIG. 8 is a chart of equally-weighted average realized transaction
costs by order size for Listed stocks;

[0025] FIG. 9 is a chart of equally-weighted average realized transaction
costs by order size for OTC stocks;

[0026] FIG. 10 is a chart of average adjusted R?'s for different liquidity
groups for Listed and OTC stocks;

[0027] FIG. 11 is a chart of estimates of coefficient gamma for different

order size buckets for liquidity group 10 of listed stocks;



groups for Listed and OTC stocks; [0027] FIG 11 is a
chart of estimates of coefficient gamma for different
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FIG 18 is a chart of average realized costs for
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stocks; and [0035] FIG 19 is a screen shot of an
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[0035] FIG. 19 is a screen shot of an exemplary interface

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0036] According to the present invention, systems and methods for
estimating transaction costs utilize a novel post-trade transaction cost model that is
based on a pre-trade cost model and which incorporates general market factors,
such as market returns and trade imbalances, and actual trade data, into an
estimation of transaction costs. Further, the inventive model may be also applied to
known pre-trade estimation systems and methods, such as, Investment Technology
Group's Agency Cost Estimator (ITG® ACE®) (embodiments of which are described

in U.S. Patent Application Serial No. 10/166,719, filed on June 12, 2002, the entire



estimation of transaction costs. Further, the
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transaction costs for proposed trades during at |east
divided isto apturalityy of bins. At step 110, an appropriate pre-trade model, such as
ITG® ACE® and those described in further detail below, is used to determine
expected transaction costs for proposed trades during at least one of the bins. At
step 115, actual execution data for the bin or bins is received. For example,
execution data can be obtained from a sell side brokerage or from an investment
firm. At step 120, a regression is performed on the actual execution data received in
step 115. The results of the regression are coefficients used in the calculation of

step 25. At step 125, transaction costs for the proposed trades are calculated based

upon the expected transaction costs and on the execution data for the actual trades.
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step 115, actual execution data for the bin or bins is
recei ved. For exanple, execution data can be obtai ned
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disglayieg magkes @ata, Seftelig infermation, trade blotters, analytical information,

etc. Trade devices can communicate with trade forums by well known techniques,
such as via messaging (e.g., FIX protocol) and can send and receive information
thereto. Such trading devices are readily available and well known, and shall not be
described in further detail in this paper. Trade routers and other intermediate devices
are not shown.

[0041] Trade forums may include the New York Stock Exchange 210,
ITG's POSIT® 212, the over-the-counter market 214, ECN’s 216, and other ATS’s

218.
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or nore features of the systemnay be incorporate in

[0848) | ent T r0BU) sk MY b BrovidRUesERIkieN trabe @ost estimation
di stributed architecture. 0043] A QU interface may

mQ)‘?bQFS ggﬁe?: J?Pé p}gﬂélﬁ%f AR, FOF bxARpleNPigl #9is &8drebE shot of

reque urality of trades. For exanple, Fig.

sl GUP A 5T e B SR oy o S i, P, an
oA hE e eySEhe Pp Ktiod gk s E Bl 16 Gpfipleton.
wERel Ehionalf i, edlas Tt ST FapeicrPlB pd f or Daiy
Ve SRS o are. SRR AIRTAg e HPERPAd
Aggregate information can be calculated (in advance or on-the-fly) and displayed
based on the Filters selected. As shown, a first section of the GUI labeled
Order/Trade Details, displays aggregate trade data for the selected trade entity - - in
this case, the entire firm. The second half of the GUI labeled vs. Arrival Price with P-
T ACE, displays industry average costs along side of post trade estimated costs (PT
ACE)., along side other information.

[0044] One skilled in the art will recognize that the post trade estimated
costs can be a useful benchmark for a trade entity’s performance, whether a
brokerage or trading firm, a manager br an individual trader. Further, although the

data displayed in Fig. 19 is limited to a number of different Filters, one skilled in the
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based on the Filters selected. As shown, a first
sgcti on of the GQUI | abeled Oder/Trade Details,
wale@plosnsgs aggr egat e trade data for the sel ect eBCT/USZIE7/022492

oAb ittty e 635 ahl BTt e pisberiipergegesia e
anpfict iR Meds oRE! T s RHERRHTh BB PsRLHBuBe Highlls Sector
er info ion.,[0044] . il ' t. W

[oﬂ%ﬂogni ze t {er?'ﬂez %@s?'"‘%)l’@@gblééw'ﬁg%éﬂd& %%Zstté;}ﬁggﬁé%é of

a useful benchmark for, trade entity' f ,
polivT e e PreBpEBYeEnok S liPR R Rersiabodniiha SV r ar

i ndi vidual trader. Further, although the data
cogfigysptigrels any eneyof many thaf ¢quid B ued. andinpewayrshould the

different Filters, one skilled in the 10 WO
pregg irysnticrsbetimitedstroth e systemoshowayin FéEodl d under st and

that the system and nethods of the present invention
[0648]l d be &pptherdetails regardingaratious fratureaohtheessystemseand n

ot her useful groups, such as Sector. [0045] While
méthgds for ipestetradentpanshttiah tisb ektindatiogr ancoadingatothe pegsent invention

capabl e of performng the present invention, it

aré ketforthBeliowrder st ood that the shown configurationis
only one of many that could be used, and in no way
should the present invention be limted to the system
shown in FIG 2. [0046] Further details regarding

PYALFSChSPEHRatioh MduRI Systens and  net hods for

post-trade transaction cost estimation according to

10ps8, p%;ffﬂéﬁh?%%&ﬂéééPt"rﬁ%ﬁ*ﬂ%%ﬁfai FeleRRHOH cxléfblary o face
.of e | nre- .
AR AR R o E B ViaPE Shp R bR B ndftaction
st-trade transaction cost estimtes. [0048] The
C&%ﬁt%eﬁmd met hods of the present invention utilize a

[Oggg]t ) The systems and methods of the present invention utilize a post-
trade cost estimation model. A framework is provided including necessary
assumptions underlying existing pre-trade transaction cost models (e.g., ITG®
ACE®), and this class of pre-trade models is mapped to a post-trade model setting
that provides useful, nonobvious enhancements to trading cost estimations,
according to embodiments of the present invention.

[0049] An exemplary theoretical pre-trade transaction cost model may
divide each trading day into N periods of equal duration (bins). For example, for the
U.S. financial trading market, the trading day can be broken into thirteen 30-minutes

bins. A trading horizon can consist of several days with arbitrary starting and ending
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trade cost estimation nodel. A framework is provided
i ncl udi ng necessary assunptions underlying existing
wee@spsmde transaction cost nodels (e.g., | TQPOT/US2007/022492

bi Cg{fh)e)flr %@ I%ﬁ'o%lg e@ﬁéct%lypfﬁué %Q%e'ﬂ?ééﬂfér by Q’B@rﬁ’@@cunty

0 a pos settrng that provides useful

nhancemsnt s to trading cost estinati ons
m%@@%?%in‘n’eﬁ | Cnvent i

enbodi ments of the present invention.

Lo AL S L T B

of equal duratlon (bins). For exanple, for the
bin |erFH'h@PéiPs @d@%di ng market, the trading day can be

broken into thirteen 30-mnutes bins. A tradi ng

hor itheoside an whergidst 1 6fl) BEBLYA(SEddys with arbitrary
starting and ending 11 WO 2008/ 051545

PCTMéSE20 5/,@2d492 bins on the first and | ast day,
respectively. Thus, a trade order for any given

SeClﬂ'ié {r¥ding8ifate fi ned by thé beguenadiohghdrerguantitic er bin
ys) V\Atlhgrgt alrtg}l(ére Bir ﬁs'd% the@?i rst day and endi ng

b|n e on the | ast day, the side 8, where 8 =1 (-1)
for@giVBOY ( SELL), the size S, and the trading strategy

(n;~ the sequence of share quantities per bin for a

gi vevhefe nyiethe number sf straresaftherseotrity traded indfinj e day iand N

security traded in binj on day i and N is the nunber

s o il ot 51 tan! | BT ARRH AR i refdra
ective bins. . .[0050 rage transaction costs
qu(aﬂﬁﬁ %'ﬁﬁpgpreé?(?g't@'Pg@%J ??;Eg?tﬁ%%t ‘'the above ‘
characteristics may be defined as the si gned
di ff erence between the e 1 s-1 of .t r
(08600 der  pl T RECHERUEL RS apHoreosRy ©% TapTh) S s ofef fith the
ab%?/)é ctl'n)ara%{]eorllstlcs may be defined as the signed difference between the price

p.,.. of the security at order placement time (i.e. the end of bin s~-1 of day 1) and

the volume-weighted average execution price. Specifically,

Pre_Cost (S , (n,]. )i=l,..,T;j=1 N ) =0- ([ZT: i Pon; / N } ~ P ] , (1)

where

T N
S= ZZny , with n,; =0, j<s and nT,j=0, j>e, (2)

i=l j=1
and p; is the execution price in bin j on day /.
[0051] The actual trade start date 1<7T,,, <T and trade start bin s, do

not have to match with the order placement date, 1, and time, s, e.g.,

12



t he vol une-wei ght ed average execution price.

Specifically, r TNPre Cost I S, (nib)i=1,,T>l
WG1008/0515K 8 E 9ni; IS pl,s-1 (1) i=1 =1 wer/esiom22492
S=E>n, , with n1 =0, j<s and nTJ =0, j>e, (2) i=1j=1

and |5, is the execution price in binj . day i .
[ 0084]= Qhéorag(tﬁi%ﬂ.t Jade st ar BNafte &lthm_élTé ,=gl'*'"s’>‘éaraﬁh- (3)
trade start bin sS,Q do not have to match with the

[005Zer pl acmdistihetion among@distihg?ﬁne-ﬁadeetr@sacﬂdw Y3t models is
2008/ 051545 PCT/ US2007/ 022492 nkj =0 for k<Tsa,i;

hdgs{_' 2)? is forddadied t& mbRidR: pficelimpact @ht dpteall- cos®). I 3, fAeee two

I nction anbng exi sting pr e-trade transaciion cost

nodels is ,y is forecasted to |nclude ice i ct

coghePrapanelts 2i§sndeledisepargiely andithus the st forBHiac B RG
conmponents are nodel ed separately and thus the cost

subdiviieddnt®an be subdivided into Pre Cost ~ / (4) Pre
Cost Spread ((n I +Pre_ CostPIl S, ~n..~) i-1,,T,

C1=1,. .. kA Y=l .., :1=1,...,N where Pre Cost Spread
is t}?fg—gpél\’l-(tsr(gd)au,tmans ction cost estimate due to the
spread and Pre CostP] is the pre-trade trpansaction (4)
cost est iFrat €ost§preod (n,pi:l pric +Pre_CostP1(S,?nj )

AT5j=n ¥ Ji=1,.,T;j=1,.,N
where Pre_CostSpread is the pre-trade transaction cost estimate due to the
spread and Pre_CostPl is the pre-trade transaction cost estimate due to the price
impact.
[0053] Typically, the price impact costs are decomposed into a temporary
and a permanent component. The temporary price impact may be of a transitory
nature and is purely an inventory effect where market imbalances are adjusted with
price incentives. The permanent or persistent price impact reflects changes in the
market participant’s views about the value of the security due to one’s trading. Thus,
demanding liquidity with a BUY reveals to the market that the security may be
undervalued, whereas demanding liquidity with a SELL signals that the security may
be overvalued.

[0054] In order to forecast the expected price impact associated with S

units of a particular security with a trading horizon of T days, mid quote prices at the
end of each bin are often modeled iteratively. For example, the mid quote price p;

at the end of bin j of day i associated with the executed trade volume », may be
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i npact. [0053] Typically, the price inpact costs are
deconposed into a tenporary and a pernmanent
waeeowposskt . The tenporary price inpact nmay be BET/ES2007/022492

t giany Y/ 0
i Ee g R s R el SpB i uBdyo i Ffte By dhe Babe
i ncentives. The permanent or persistent price |rrpact
voluié esttbe vblamgek, ,ithe vaiatilityrey laed theamarket p%m'tm@tvﬁsf,e,vi/@-,
about the value of the security due to one's trading.
Thus, demanding liquidity with a BUY reveals to the.
mar k@,tﬂffﬁ(t? f’hé"%,eﬂpmgh)) may be underval ued, wher &¥s
demanding liquidity with a SELL signals that the
[0 ?9@]““ ty "@verpﬁlapfﬁ%rééﬂ]a‘l‘?rgde LO0RR] véitiIRy, g rﬁél'kethsegtlment

orecast the expected price I npact assocliated wt

argfrr\' fl_ﬁwao‘\)/vn &l(ﬁ% EHeCt'i’%d"?ﬁ%r | cesk g%é ﬁ’f"%ttr%d@ c gﬂﬂbeac EB{)rhé@rihelr
trag{ffg( é{ a:;%plggo g ﬁ%} 'ﬁ%éér C?Llﬁ rb \rfligw?e{ dr rﬁé(d?égf’l/&umte%dmoﬁjatmty As
Pl e@%ﬁ#ﬁ%%@hr@%%%ﬁmfuagt”?of Hasttace

) functlon of the_previous uote price
impplances %feﬁtffaﬂecgf\?éﬂﬁ?fﬁlynﬁ‘e frHe wau%?ﬁ)qjs appfRimated by the
volatility Qj and the market sentinent ns,,., i.e.,

esmates f (Vii ,Qj~Msij nij, nij-1 (5) [0055] G ven
that the actual trade vol umre, volatility, and market

~sentjne 5 rijor to the tradi ng, nostygypf
‘%‘re[}t(r @é’cgg ”:jmdei’ r) (6P

t he ”otlmzethelr t radi ng

strategi es using historical intra-day nmean or nedian

vol whera k() denates thetaxpedted vaime andemanbé estimatedibydhe historical

it is either ignored or nodeled as a function of past
meamdemediahallagrefose, dnstead of extimaling sreqsantivh eostsibaséd oodhe

equation (5), is approximated by the estimte py = f
“tru6 pride dyntrikds ih.€Quatior( @) pre-trade models use equation (6).
[0056] Post-trade models have the benefit of the availability of actual
execution data and can utilize all the trade information from the actual trading
process. However, one cannot simply replace estimated variables in a pre-trade
model (e.g., ex. (6)) with the true variables in (5) to arrive at a predictable, useful
solution. Replacing estimated variables in a pre-trade model with actual data is
problematic for at least three reasons. First, the above mentioned pre-trade models
are structural models and require variable input that is relatively smooth and free of
outliers. Unusual volume or volatility can cause unintuitive results. Second, using
equation (5) does not solve the problem of possible model misspecification. That is,
if the model is wrong, better input variables will not necessarily result better cost

estimates. Third, all of the input variables such as intra-day volume, volatility, and
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where E() denotes the expected val ue and may be
estimated by the historical nean or nedian.
wabesefore, i nstead of estimting transacti on BOBUS2007/022492

trﬁ%ﬁﬁﬂa%ﬁcéQS@ erfferc{é% byp<5H ol ﬂ?%@ng\gg\?ﬁluggb&rlréo@Jnodel is

S use equa I on st-tra

s JBEkTo B SabAagRBbi hoPlochBoR h BBbh. o lordfied

preflem @hbSé‘@{qi&E%»%?sSm t“""@gsicb%%%@ﬂ mf%%.%%&?@%e'?“vﬁ“ﬁver
re-trade nodel (e.g. g}i? th the tr

[085'& abl es iAfCPIingtg e&rptpqdy’gerg ’}?r@ﬁ'fe&té{]ﬂe@'o%%‘?ﬁpe"v'ng

sol ution. Replacing estimated variables in a pre-trad
expecdier trainsactieptagals ferae a pre-trage sdehgenerat ayarkat effaels 1fr0m the

three reasons. First, the above nentioned pre-trade
tirmewbks thearadestactugllyiteok plackeare insiperatad intg tganppabtraﬂe model.

input that is relatively snooth and free of outliers.
THis\oedel, aucdrdimg to embobiments ofithe preseatiseentitinpmaiytinaosporate

results. Second, using equation (5) does not solve
fattoss suohkdsanamet eOgas bhe trave imhbatarseseThib | pust-trade cdstahodel

is, if the nodel is wong, better input variables
cai {Husryét iNarepHeldquatisresul t better cost estimates.

Third, ? of  t he |nput vari abl es such as intra-day

vol une, vol ty, a 14 WD 2008/ 051545

PCT/ Ros2 001 (52(24*)2 ,jU,@ i mbal ances are affected by

one's own tradj Howevey,- a post-trade nodel is . (7)

supposed’r&oC&era rb§nchrmr£+;qnﬁ(.ﬁ,dt)+ gaeAR(ET) In

addi tion, an etonoifet’i robl em of endogeneity

arises, which is discussed in nore detail bel ow

[ oosvheradcisthi erger sizend ithadiadnadiorizae (ipdays)and X,(S,7) are

i nvention, after deriving expected transaction costs

faf:lﬁ)%n&ﬂ:_h%set rn@ﬁﬁallf@@%'ctuag%lﬁhé'ovgﬁfh'éfﬁadﬁf Flod from
the tine en the trades actually took place are

j hC t o the post-trade nodel. This nodel,
(I)é}cl)(fg’{(gmﬁ/?g/(zﬂbodi ments of the present invention, may

incorporate factors such as market returns and trade

i mbdheanerosalizadh astualadatility eude theolsadimgperiod can t hus be

gi ven by the equation
(o(T)-E(a()))/E(a(T))

the normalized actual spread over the trading period (s(7)- £(s(T)))/E(s(T))

and

a proxy of the signed intra-day stock-specific momentum over the trading

period m((n,),7) / E(o

[0058] The coefficients y,,7,,..,y, can be estimated for different exchanges

and liquidity groups using the following Panel data regression:
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Post -Cost (S, (n,..) ) Pre - Cost (s, (n) )+y,
-X (S, T)+...+yN - XN(S T) where Sis the order size, T

WO 2008l081583 adi ng horizon (in days) and X (S, T) BCEUS2007/022492
factors guch as the)normal iz ctual wol une over the

Rd:ailmﬂr@s St T |-Pr& V(T th
normal i z ( Pt Ugf v')l at i Iﬁxfl(%b?/ner"lt |(’ﬁé(1¥r=)adl ngeper| od - (8)

(o(T) - E(c(T)))/E (a(T)) . theX(®Thal itzedXa(S Deate
spread over the trading period (s(T)-E(s(T)))/E(s(T)),

[Oaﬂﬁea pr OX)EC{EIE é}#?@%&gﬁlﬁ&’s {rat f@r@@no%%%tﬁ%?‘?é frh?e model,

ntum ove rading period

1 el LGS e B .@vuef%é% (R ERREHAER! Edhton
i e Gkt
in [fr@)o%@j “Plf_%,tfétslf"dﬂ ﬂzezsquo%@uﬁébsi H%% Shiatiol wauid, Ec’e B Zg in

the pre- trade model, i.e., Average (left hand side of

ngugggt{)ﬂ Z = Ayerage (right hand side of Equation
(77) t'he-egudl ity does not hold, a nultiplicative

ca r ctor can i nt of

'CP‘UJ Gglgftf i ﬁzjtlhej_neqy)ﬁéfll gbh(g @hus ﬁ@( ation woul d
be: Post Cost (S, = C *Pre_Cost (S,(n,.) ) +r,
,ﬁ<v¢{,§t9|3wswwggsms;z)1_. I'n what follows we assume C

[0060] Further, stock-specific intra-day momentum is not used directly
because the stock-specific momentum proxy and transaction costs are highly
correlated and co-dependent. ignoring endogeneity between costs and the stock-
specific momentum proxy may lead to biased estimates. Thus, it may be possible to
~ obtain large R?s when regressing costs against the stock-specific momentum proxy
because both variables are co-dependent. However, the associated regression
parameters may be misleading since the distance function would not be able to
obtain stable parameter estimates.
[0061] To avoid endogeneity, the stock-specific momentum proxy within
the trading period T may be approximated with an instrumental variable that is
determined by factors completely independent of the selected pre-trade model.
Specifically, for the most liquid stocks, stock-specific momentum proxy may be
estimated with the intra-day market return and the stock-specific trade imbalances
during the trading period. For liquid stocks, the sector return and trade imbalances

can be used, and for the least liquid stocks, the sector return, the industry return, and
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[ 0060] Further, stock-specific intra-day nonmentumis
not used directly because the stock-specific nonmentum
W(prz«nxmsam;ﬂ transaction costs are highly correbat/@soanc2492
|H1%I%ﬂé§§5an bQPQéd ﬁ%e%@%méﬁﬁu@%t\ﬁﬁﬁﬁs Bﬂe‘iéﬁecﬁélﬁce very

tock- specific nonentum proxy nay |ead to biased

Ilqﬁ@tét%%ﬂl teHAUS drive tHEaMdl? nPRERFA Qb& tt?1 m?rl% é‘ah @ﬁg@gcenelty

en regressing costs “agal ns e’ st oc - specl
e re
pr%@"%“béﬂ”e&ﬁ%?a%ﬁo%eoﬁﬁéSreﬁgﬁtﬁg%%i'?ﬁ?hﬁéfé‘gr essi on
aneters m sl eadi | nce the distance
1OBGRC T on wdtPee Weasea AT e e rBEg abiie P BV sonsashere
estimates. [0061 o avoid
vt ioegfaces: EheAdeh ﬁﬁ%ﬁ%&'ﬁgﬁgw gmgﬁ#ﬁcﬂw a
period T nmay be aEpr oximated with an i nstrunenta
gengralized éertsmtof the Ler-aed Ready( 1&91)@1'996@ J@ﬁﬁseatb@w? (below)
i ndependent of the selected pre-trade nodel .
thepid giidleare glassifed ap BUYSS (SELL§) Dradesnaldbe mid quote are
st ock-specific nmonentum proxy may be estimated with
cladsdfiednising-thea ficktask dfe., rupt ticks asenclasdifiedsBB @ ¥ & -ang etowini ticks are
trade inbal ances during the trading period. For
cladstifidd BRULB ks, the sector return and trade inbal ances
can be used, and for the least |iquid stocks, the

[0 a or ret U, stédkes eﬁﬁluﬁtfaldé)emuﬁféntmfhallfbeV@fmed as the
008/ 051545 PCT/ US2007/ 022492 trade inbal ances can be

ifgBWhen th
st?ﬁ?ﬁdggw%_ gﬁteHSrStlugEthaﬁgltg\oég&hsé)éwﬁef G%éieér]lé?ﬁm@dd;hlﬁ\e/é;rﬂt g:ﬂ en the

orbé‘ﬁg?ﬁlf l%t% n%ﬁ%fi’hctan 'Sor t PQEL gglgﬂ{rﬁﬁgd\%ﬁf??ﬂgﬁﬁtum

address [0062 rade |nbalances may be defined as the

are 166 ?}gﬁis'”&éuaﬁpg-é% "0l Frgr 57T hdred 100 ©
versi on of thé" L’ee and Ready (1991) algorithm Trades

above (below) the md quote are classified as BUYS
(SE@DQ). Trades at the md quote are classified using

the tick test, i.e., up ticks are classified )BUYS and
down ticks arfer w p -p
hn, 155 =1 15-1
( ,j)a ) Z z / (Py plss,a,,—l)/pls-] (10).
% ’44442444444 1ot
*
[0064] Equation (10) incorporates the stock-specific momentum proxy

between order placement time (1,s) and the time when the order starts to be

executed at (7,5, ) - The endogeneity problem occurs only when trading starts.

Consequently, the stock-specific intra-day momentum component (*) may be the
only part that needs to be approximated by an instrumental variable.

[0065] The intra-day market, sector, and industry momentums may be
defined and calculated the same way as in (*) of equation (10), i.e., as the strategy-
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classified SELLS. [0063] The stock-specific intra-day
nmoment um nay be defined as the strategy-weighted
WO ea08/0f158% arti ng at the order decision tinme anBCENS007022492

w%@t@%?&ﬁ sofFo‘?ﬁ | s fuk ltc)’ £3 Cﬂ§§o?l§§n’§é?|fﬁt@el ibhbflza‘i\[:e may

{BeK - speci ?Sr”’C’ fapy ra da
1S (Pr; - '-1)/P1S-1, if Ts, =1 and
besvﬁmed suenjarl@g:)snng:mtrqa-dlay tradelimbalanves qupbqaad ofirefyras in) (*) of
m(nij ), T) _ S Jpy -Plssm-t)/Pisl + (10).
equatigd V)44 Pis-' (s) [0064] Equation (10) incorporates
t he stock-specific nonentum proxy between order

oBHEF T sl ) oMo BN BRI o ost

endogeneity problem occurs only when trading starts.
trddersstimatentiéfinedtih €7)s tarc ke sifleariaf pre-traderstrategy (e@renoptimal
conmponent (*) nay be the only part that needs to be

steaisyybeseBlonth Eattariskiaigrsion phrdmeter) artdneactid) @@dingStrategy.
intra-day market, sector, and industry nonmentuns may

TiRe tW8Tstra le%ﬂﬁeé‘sﬁré M@&lﬁdrénhmlrfg%ﬂehd&mgﬂﬁe iphe-(ragle efrategy
equation (IO0), i.e., as the strategy- 17 WO

eviliifers gégﬁea%ge BRRGEHORTAS Lost o LN PTG

tart The stock-specific trade
S e S AT s 0 Bt Sttt o
ol R B P A T P v
méé%ah“%}agalgtﬁat?ci)r}shaecfds?ngre stra[e%g%e%teﬁgenc {he gost ffade cost
estimates of the present invention.
[0067] FIG. 3 is a table reporting results in order to illustrate various
trading strategies. For a hypothetical order in Argonaut Inc. (Symbol AGll) of 25,000
shares which is approximately 18% of median daily share volume (MDV), report four
different pre-trade strategies are reported. The pre-trade strategies are based on the
information set at th‘e time of order placement, here 9:10am on August 1, 2006.
[0068] The first strategy assumes zero risk aversion, that is, ignore risk
associated with a trading strategy is ignored and the expected transaction costs are
minimized. In the example, ITG® ACE® gives a two-day strategy as optimal
strategy. The shares in each trading bin are reported in FIG. 10.
[0069] The second strategy assumes a risk aversion of 0.3, which is
considered as being neutral. Now, ITG® ACE®'s optimal strategy is a one-day

strategy that is somewhat front-loaded.
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strategy based on a certain risk aversion paraneter),
or an actual trading strategy. These two strategies
wore@soss4i wo di fferent things: choosing the preet/usmer/022492

[og%gat egy  qyalHAd SFat8Gy) HeunfRd Haeslcrash of .97 wHiRhtid1e

t of continuing w the pre-trade strategy.

o8R8 Miﬁ% 55@#&%&%’. I?ﬁ@@@@’s%bﬁ%ﬁﬁe&@is%@ﬁéi%?n

agal nst- peer lsed the sa I ng~strategy.

B L T L
onerafVolbme Fa86es et 1 GyRR) wiedho T TE Ryetosy pirrs the

in order to illustrate various trading strategies.
averRgedntigsay Nelumedistybutian ¢fthesigskaut 1 nc. (Synbol
Ad 1) of 25,000 shares which is approxi mately 18% of
[08EH an dai ITese Rrastrads strategin®ane optisy at thedime of order entry at
different pre-trade strategies are reported. The
9:p0am owlevest tradesy usuallyadjushtheir teadingrzehavier during thercogese of
at the tinme of order placenent, here 9:10am on August
thé da@ @Déurrert GtxGBat cOhditibns. $tor sur example dexlingefor ther ardet agtually
aversion, that is, ignore risk associated with a

dddsamt B@raintint £89ams i gnored and t he expect ed
transaction costs are mnimzed. In the exanple,

(0078 r) ACERE. gretRitsawb\sck sirategies tiegitinge slpivaiable
strategy. The shares in each trading bin are reported

infofmb&tida. Q@ted&@i@%sg@ Bn BRCAEHalEnfi i G YVAAS BARRatlay ] Pktrader
f 3, which is

aver si Ion 0 . 'consi ered as being

s3] o L 10l S 67 S8 A e
0 .
SRR BeE AL YL el v
' bei. ' I :
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Average Price (VWAP) strategy. The strategy mirrors
ert&€equations (9), (10), and thus also (7) through the strategy(n,-j )

Data

-[0073] This section describes the data that have been used to estimate
post-trade agency costs. To model post-trade costs, data from ITG’s proprietary
Peer Group Database™ (PGD), which consists of execution data (market and limit
orders) from more than 80 large investment management firms. (Systems and
methods for generating the PGD data are disclosed and claimed in U.S. Patent
Application Serial No. 10/674,432, filed on October 1, 2003, the entire contents of

which are incorporated herein by reference.)
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average intra-day volune distribution of the stock.
[0071] These pre-trade strategies are optinmal at the
wo 2ovs/08f54Dr der entry at  9: 30am However, tradeeBUS2007/022492
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_strategy put in place at 11:30am when tradi n tarts. .
intepded adm Bayriaeris rancged in KedHanass: eprepido Faplie the price
distribution estimated at 11:30am |t is obvious from
imppct angl exesutionicastepidnstitationat Eadiag agsasiatedywith éhe initial order, a
different trading patterns. These trading patterns
clustering tegbriqueissntt@iuced whjch iamelltknown in the transaetiongeash
the strategy( nii). Data [0073] This section
literatiee (3pese.yh Ehdataad takonisizoke 1888 AIBERY (S&Lé}tdlustereis the
post-trade agency costs. To nodel post-trade costs,

sudassivie surthases Isaes)uf iagianticular iSesdk byrthel paiietradiesger. e order
(PGD), which consists of execution data (market and

cllidtEn dndsOUKER the mdrigeNBtags bt tROmiaied foriah st o bay, the
managenent firns. (Systenms and nethods for generating

méllﬁqe_':r’@@eg Abe@chtethsre A doPdrn&didn BBIR Volurkk TMDV3 tREfe are
Apptication Serial No. 10/674,432, fil'ed on t ober 1,

. ¢ ¢ - .
s 5 5308 W 0 g b frd BRRLRSH Rt or e

P%éUSZOO?/ 022492 [0074] The foll ow ng exanples are
P4F58%% on U.S. execution data col lected from Apri |

B 2. Yl RV dhS P BBl 7 Gt b
aq%ggi%fe@ viéithéaasc:thrg:f&]stterrrr'%g\]){;l Be ridsenPlFleeda} lE’:‘elnaerra(;h(?/, t?\rede(%gut%or#lt time stamps
are not reported. In order to establish a trading timeline, it may be assumed that the
investment manager used a volume-weighted average price (VWAP) trading
strategy. Large institutions often use VWAP as their benchmark. Using ITG's
Agency Cost Estimator (ITG® ACE®), one can derive the pre-trade cost estimates of
each cluster which may be based on historical market conditions and neutral market
sentiment. Consequently, the pre-trade ITG® ACE® costs are entirely based on
one’s own trading strategy and direct market impact. Pre-trade ITG® ACE® per se
does not assume market effects due to other market participants. It may be

assumed that a VWAP trading strategy with trading horizon in days. This strategy
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fragnmented el enents of the initial intended trade nay
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I'n the transaction cost literature (see e.g., Chan and
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stoeksaapperoximatelyp 7¢0) maydwt rabked accardingith thgirt21raslyi median dollar
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strategy. Large institutions often use VAP as their
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ACE(r)), one can derive the pre-trade cost estinates

Li foidiitf@%t]p@' Hé?ﬁe%ént‘éﬂhé [t a9BNqUREstBAIGCEAh IR URIG IgPE LS 8 represents
r Ke t

condi ti ons and neutral market sentinent.

thé LS g{;@&%b&ks it BhR-ih FRE S b@%@b trg@ﬁmanycggéag Hgéﬁwonds for

based on one's own N rate

LGl Bl (BPEYE L dRARL o gy Tade | TG(r) ACE(T) per se

es not assune nar ects due to other market
B4, 2,020 o St BT Rk SRS 1 Eflfioc
o 350 3R W S i e s
1.t6rr]r$illifarr1 %(rjciierllg in trr]mgrsiarzn%Pé with more of the orders being concentrated in the
more liquid stocks. Share volume ranges from a low of 10 million shares for liquidity
groups 0-2 to 8.15 billion shares for liquidity group 9 with.the total share volume of
executed orders being 22.27 billion. Dollar volume totals almost $750 billion dollars
and ranges from $150 million for liquidity groups 0-2 to almost $292 billion for
liquidity group 10. The average execution price across all orders is $33.68, but the
average execution price raises from $10.64 for the least liquid stocks to $39.80 for
the most liquid stocks. The average order size is about 14,000 shares with a range

from 3,910 to more than 18,000 shares. The most liquid stocks have the largest

average order size and the standard deviation also is largest for the most liquid
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[0076] Listed and OTC stocks may be distinguished to
take into account cost differences for different
W(im(rolsmswsiructures Li sted stocks may be |i st eRCDOS1008022492
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liquidity group thresholds for Listed and for OIC

valuroe KD V), caspoeaswred by tHeodizday mediansThe particigslien fateifanges
reports descriptive statistics for Listed stocks, and

frdvh G9.586 oy the keiast liquid statksctofonty 196 ®orsthe aast ligidid stacks.ed
stocks, FIG 5 reports alnost 1.6 mllion orders in

Obvieusty Ifpr lessniiguid stocks, ahy ofder eodstitsteb ai suhstaatialemount efidaily
in the nore liquid stocks. Share volune ranges froma

trédp,v%mmﬂqg: mllion shares for liquidity groups 0-2 to
15 billion shares for liquidity group 9 with the

[obpgp! shar %Y@th’@toeﬁs tw@wmmr@I?ép%neeylrﬁsst%@ozﬁnnon

bi i on. [ ar volume totals al nbst $750 billion
el
o 5 apaRE o SIE l mpd Ane
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aver age exec ral ses

o oy B Aol e
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icigity@pou ) wh e Gtal sbere oahm%c‘?@%x&eué e Being Qﬁ@%gwwn
averalge order si é.% and the standard de

Dollar yelbimer tgtals pier P br"rw%'aﬁawazse%%'e%%wm'On for iquiity

PCT/ US2007/ 022492 )
group 3 to over $146 billion for liquidity group 10. Compared to the Listed stocks in

FIG. 5, there are fewer observations and less trading activity for OTC stocks. The
average execution price across all orders is $23.46, but the average execution price
raises from $8.67 for the least liquid stocks to $28.22 for the most liquid stocks. The
OTC stocks in our sample tend to be lower-priced stocks compared to the Listed
stocks. The average order size is about 18,600 shares with a range from 3,620 to
almost 32,000 shares. The most liquid stocks have the largest average order size
and the standard deviation also is largest for the most liquid stocks. Compared to the

Listed stocks, orders in the OTC stocks tend to be larger. The average market
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stocks. The average nmarket capitalization is $29.5
billion. For liquidity groups O through 8 the firm
weLms/fs43 el atively smal |l between $400 m || i onPemuSH®a7/622492
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participation rate ranges from 39. 5% for the |east
compietion is abewls! -8 gaymioy aﬁ ligyigiby groHes. nihettime Berizenaf Qrdess does
Qobviously, for less liquid stocks, any order _
nat saemito dependos thediawidity sroupso Tiis fipdingds idgntical taithed-isted
vol unme. [0078] For OTC stocks, the table in FIG 6
stoeksoOverati) the sive @@ arilér eéxenutes B9k of med@nrdaiyrplusnefMDV), as
nore of the orders being concentrated in the nore
mbasured by ez iday mediani The gattigipgtiourate fardes tfloar 83.8%<fonthe
observations at all. Share volunme ranges froma |ow

le&dt liuidi stddke o BAIFI1ES fdratie Moatlicliid stotks? The 3vérage phfticipation
billion shares for liquidity group 10 with the total

raf AL § b YredtBr fof tRXGFO RS SHRE ShdOTu%ktdckse Riss!ligai.
Dol l'ar volunme totals over $300 billion dollars and

; Wdion for liquidity group 3 to over
c@%g@ﬁ{hgyﬁﬁ orsglbil(équi dity group 10. Conpared to the

Lsted sto j . : tANGRS: i
OBFH Foss tradh hgrartbits BuerhBFERES raHioR DAL Y6 citifiaiy
execytion price ac s all i
By Ayereiests of ieaPorsbe lgo b o REad ngltdbpt R born
~least ljiguid staocks to $28.22 fqr _the. nost |iqguyid
Listpda O i stocks: ey seiae o alipos Zaesisas (353546 about 2 bps
| ower - priced stocks conpared to the List st gcks,
forrHisteg\aiodgang feam algiost 3boratp.aboutd, %d%ﬁipe%t)éiﬁst fhig,pattern
~range from 3,620 to alnost 32,000 shares. The nost
intiapaactiostcesisgnambe attrieuted mesty tosthe fag éhal lepsrliagiddockgtave
the standard deviation also is largest for the nost
latgeq biddasit spréads. Sotepthataverage eests for Sistet! andbOR S, stegkganay not
in the OIC stocks tend to be |arger. The average
bedirdotly comparable because of different liquidity group thresholds.
[0080] FIGS. 8 and 9 display average realized costs by relative order size
(relative to MDV) for different liquidity groups of listed and OTC stocks, respectively.
The charts show that average costs increase in relative order size due to price
impact. Most liquid stocks, liquidity group 10, have higher realized costs due to
higher price impact. However, for lower liquidity groups, there seems to be little

difference in average realized costs between groups. One should also keep in mind

that the same relative order sizes for liquidity group 10 and liquidity group 5 mean a
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33.5% for the least liquid stocks to only 1% for the
madalt |iquid stocks. The average participation rate

may be greater for the OIC stocks since the OTC stocks

are essFJ ﬂg conpared to the Listed stocks. [0079]

FI G g1, .AyLrage real I zed transaction costs

for all I|iqui d| oups. Average costs are (11)
decr easm@waﬁdsljﬁé?@qw dit @1}/ -, ( K eases for
both Listed an ‘étTddk They range from al most 25
basis points (bps) to about 2 bps for Listed stocks

wherd 7 onis shensigheBprolp fortstockkspetifid intasddyomo@eatust.ocks.
The pattern in transaction costs may be attri buted

I y to t l;
[0 bi -4 e?%bg%@%dh@feiebh&# iEhas % (ffaipeg wit the
Llste nd not e.d iy 0
SRR YOI B B fﬁfﬁt%rw%ssﬂix T obpapdRrmBes
0080]. FI GS. and 9 dj.s realized. by
L@\faa@J pearints SpmsmplalatoBing P st uilh
uidity groups of listed and OTC st
dqv Iseéqqnvemfectemmuraﬁaﬂﬂyol@ﬂ'awntaa/a&nha%P@Q@ce@&%mg unusual
increase in relative order_size due to price  inpact.
anvbenexpeetad stasksersific Pyefis-diheypraxies for stockrpeeifip |'r§we¢ay
realized costs due to higher price inpact. However,
momentuovbave bepn efitimated bages, ont & 60-clay ¢elling window. Notet that it may
be independent of one’s own trading since only market, sector or industry
movements and trade imbalances are factored in net of one’s own trading.
[0083] Equation (11) and the discussion above show that the approach
described has decomposed transaction costs into two components: the costs due to
one's own trading and the costs due to general market effects.
Empirical Results

[0084] Empirical evidence associated with how market dynamics variables

affect the prediction of transaction costs are described next.
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difference in average realized costs between groups.
One should also keep in mnd that the sane relative
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ONemeWn admg@mg;emmg@w@ﬁa@ﬁvarawﬁ Wn@%ﬁ@bwe-
vari ables are nornmalized with the stock-specific
[0086]at i | i t y Nate thatfardhe time bebwvearoerdetidenision agd agthpisstan of
factor nodel is notivated in part by its nere
tradingp Ithec stogk-spéifed intra-dal enannerdien caskidue agesidwittiaub introducing
devi ation from expected volunme and volatility may only
erfogeh@ty ds in@quatibi (10) Conssgakntiyg itk tesakpwotldadnly improve by
st ock-specific events. The proxies for stock-specific

uéirgjﬂhés@@ksﬁ&%fﬂﬁdﬁ‘féﬁl%%rb@ﬁiﬁ eqahiidrp(1ey based on a

day roll'ing window. Note that it may be

[Obﬁ pendentTh‘éfse‘BBﬁd BroBiéin Fdigds '&ch%' fQé’thhé’trthé! niB¥ek&defficients
or industry ' novenents and trade i nbal ances are

o B3 58 o Bl SRt A"
dgF r?&cgf in gﬁg SQ)af_ﬁg SRR %QE ro?@ésr%?}e' Ané: Egl’%n&&ﬁ@ aﬁ%ach may

costs d

be used to address this issue. The parameter coefficients are estimated separately
for different order size buckets (relative to MDV). Order size buckets are 0-1%,
1-2%, ..., 99-100% of MDV. The coefficient estimates for the size buckets may then
be smoothed with a polynomial function.

[0088] The performance of the instrumental variables may be assessed by
analyzing the prediction errors between the stock-specific momentum proxy and the
instrumental variable prediction. For liquidity group 10, the prediction error is within
50 bps for the majority of cases with extremes of as much as 120 bps. This
compares to the stock-specific momentum proxy of as much as about 210 bps. For
liquidity group 3, a large portion of the distribution of the prediction error is again
within 50 bps. However, in the extreme, the prediction error is as large as about 200

bps which compares to the stock-specific momentum proxy of more than 350 bps.
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one's own trading and the costs due to general market
effects. Enpirical Results [0084] Enpirical evidence
wasesossted Wi th how market dynam cs vari abl esPCEUS®01/022492
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grours 8 Ababaui 88 ard BEwanrthloweakior udity $AURS aaeie%|27% and
start of trading, the stock-spegific intra-day
24% fasdsted end 0T (hetookse cespectivgly. R fobliuiditygroups 0, 1, and 2 are
endogeneity as in equation (10). Consequently, the
nat espdrtes sivmel tererdrg notpnaugh dbgervationsy(sea&1GS. 5 and 6). Overall,
st ock-specific nmonentum proxy in equation (10). [0087]
théIR2s aRs ofncbnsidedbtermaghiaides t o the fact that the nodel
coefficients for the difference in pre- and post-

[ob9 e Cost FIGBY 1flapend sabwlthelostihitys of @mﬁc.érﬂ@f innegreission
Listed vs. OIC, and order Si ze.
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function. [0088] The performance of the instrunental
Fardarigeborder siggs,iike pereansestiptise impast gue topnerscown tradipgisbauld

errors between the stock-specific nonmentum proxy and
bddome more and more important. The coefficient estimates exhibit larger
fluctuations with increasing order size. This may be due to the dramatically lower
number of observations for larger order sizes.
[0091] FIGS. 13 and 14 plot average realized transaction costs, pre-trade
ITG® ACE®, and post-trade ITG® ACE® transaction cost estimates for Listed and
OTC stocks, respectively. In both charts realized and pre-trade ITG® ACE®
transaction costs match very well. This is no surprise since pre-trade ITG® ACE®
transaction cost estimates are calibrated to realized transaction costs. However, the
pre-trade ITG® ACE® estimate may be much smoother than the average realized

costs. This is to be expected since a smooth estimator may be constructed that does

not take into account market conditions. The post-trade ITG® ACE® transaction cost
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for liquidity groups 3 at about 27% and 24% for
costsshertérand OTC st ocks, respectively. Res for liquidity
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regressi on or different order size buckets for

suﬁ?‘% el 'n%?kéi'cbﬁd@l Ve?r%f Vorbblg. h tr@é]hzéﬁ% for

S are quall e sane or ot iquidity

o;ﬁ)rgﬂg Rg}l gﬁie(?l- %a?s} rﬁo(f @vﬁh EH’&)C s &R%e'ré?_ﬂr% %ges H‘%[ecﬁte

IVG order size

A%?fr%s'@ iﬁsa%?reﬁwg' vt ‘?%hs?tg@m@ Bt B 6P Btaung pre-
i 00 WG aor rngi ¢ %Eliqdﬁééa%ﬁév'og?c&weﬂonaw

size. This may be due to the dramatically

ITEBEE O AS i bamas sivats, 4or iratigap discriondny 266 ACE®, all

executions are included, i.e., even orders for which the traders can postpone or
abandon trading to take advantage of the market conditions. For pre-trade non-
discretionary ITG® ACE®, opportunistic executions may be excluded and only
include orders for which the traders do not have much discretion and have to
execute the orders no matter if the market is favorable or not.

[0094] FIG. 17 and FIG. 18 plot the average realized costs curves that are
associated with pre-trade discretionary and non-discretionary ITG® ACE® along with
the average realized cost curve for opportunistic orders for Listed and OTC stocks,

respectively. In both charts it is apparent that opportunistic orders are very different,
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ﬁav {sq @sasﬂﬁeﬁfcﬁ% rﬁwa%%%w?‘éc[e TGEACIED gBfiRles rtfifial cost
di % ﬁéj nmarkg B\edltlons are.fa oralle. Th{a .

i %rs K Jouer rempncy i e e Tepr e ting e aghasghcost minus

with the costs of traders who have to execute.

p%trad%E%@%\C E@here are two pre-trade | TG(r) ACE(r)

cost estimates: one is called pre- trade discretionary
[009T)(r) ACE@ne emmnorerrspeetsaf thespresentdavestien maydacludes a

non-di scretionary
computer-based product, which may be hosted on a storage medium and include
executable for performing one or more steps of the invention. Such storage
mediums can include, but are not limited to, computer disks including floppy or .
optical disks or diskettes, COROMs, magneto-optical disk, ROMs, RAMs, EPROMs,
EEPROMs, flash memory, magnetic or optical cards, or any type of media suitable
for storing electronic instructions, either locally or remotely.
[0098] In another embodiment of the current invention, the post-trade

model can be used to provide systems and methods for simulating trades. For

example, a trader could run a series of simulations using the post-trade model of the
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I T r) ACE(r). As the nanes indicate, for pre-trade
di scretionary ITEr) ACE(r), all executions are
wop@BosKsd; i.e., even orders for which the trabPersSmani22492

c@%&ﬁ%ﬁtldﬂ an&%@ﬁ’\ggﬁa ﬁ'né%% etc sf&‘?‘ﬁ’s/ﬁ% AHeRY8in fva'ﬁBﬁs
nar i

et conditions € non scretio

ol R e A e'sﬁ?sﬁfé?%“ﬂa 35y e o

much and

A Bl PN ATt RTRT TR SRk T, PoarbyRAEr nlifns, such s

fav | e or 009 G, 17 FIG 18 plot the
oIl d 1IBire baTlces iaung ol crortalind sl spread
with pre-trade discretionary and non-di scretionary .
andrtbe sJockeSPeEific MQAPRPMYIROXY: ﬁa sifpdatingbthednirg-day C@Uﬁﬂons that
curve for opportunistic orders for Listed and OTC
themearket,is cursenttycaxpeeencing or ib dkely thexpesienee inghe figeiies Attrader
that opportunistic orders are very different, 27 WO
utiliging /a0akh rad e SimuliBa06fhe 2arnendt invemdign Mauls lmealyle towun a series
costs, often close to zero and costs do not increase

ofwirhDlatidrikeiteratiieneto affve stast optinial rading Gtratdgydonthe fintra-day
pre-trade non-discretionary ITEr) ACE(r) is above

mbfket 6afditiohs! YieeseSsinaiatib®simiag rély ontthédse 6 sistoRtal @ags v
I TG r) ACE(r), as expected. Excluding the

creRiY 4 SiuPatb§ nirki& a3 aidpRRRh VBRoOPAdifd sty ReiBs iy be tested.
dlscussed above, the difference in the curves IS

s%gfae?atfotﬁg cbﬂrbg% H0&e @ hitRlafy %dt&natﬂ&qyfﬂnd' durl 'éache

erstoo e present 1'nventi on provi

|té?§r3:‘?1 n%rf/é ﬁ#orp{)r%s\}ﬁlnggle@”o? thel §imAR%ESN y e HapgLd dl'r{er \faqﬁﬁles can

rovi accurate resu or~a sin

N T Y

C%Gglpn ;rﬁ@ IJC | onglgwlt%értuopﬁse Wﬂﬁ'é’é‘eﬁsré] o %Itgtﬁeérgegﬁet is trendlng

especially useful because they can be accurate wt
t°§’?@1§| highetryolajility fefl Irrag-AaR<tQcks T serigssofisimuations eayld p,e fun that
Figs. 15 and 16, where the curve representing the

nat@alyi chenged e tradingsstraiegies being used(qut A@E(mqrea%em tapaglatility

m ni mal cost
of the simulated market. Once the simulations have been run, a trader could

consider the average trading costs and the distribution of trading costs for each
strategy in the various market conditions, allowing the trader to make an educated
decision as to how to proceed in the real market. One skilled in the art will
understand that steps and computer components, programs, modules, and/or
facilities can be added to systems and methods described above in order to provide
such a novel simulation system or method.

[0099] In another embodiment of the present invention, the post-trade

model can be applied to any other type of tradable assets, such as: futures,
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difference at a | ower frequency than the curve
representing the realized cost mnus post-trade
WO T@g0FIsEE(r) . [0097] One or nore aspects of theT/US2007/022492
c&fe‘ﬁ%ﬁebr b mﬁ\?‘dﬁ/éQnFWer' el préesmt fveRBIPMEE be RRSE th relation to

produ be host'ed on a storage nedi um and

o 'o”&r' rﬁ&% fo&;qﬁrwmksg ﬁ ﬁ.ﬁﬁfemt&@ 9.9 MaRbts e ﬁgg,gacmc

I uns can

vapbiss [y 5é adddd, afe &f"c*%%g%‘g% FE%%’&VZ%%D%%%@M feteted, in
A A g o T %{5%5 uraﬁnl:fém@% o

of media suitable for storing electr
Mpreover, e Rifsentdnyeantien mayde yseg)y Oraeﬁléf%%r@nsqcae@s?stﬁm models
anot her enbodi ment of the current invention, the
thpospantqogfiesnodel can be used to provide systems and
nmet hods for sinulating trades. For exanple, a trader
[000@0]d r un dhednvassionbeisigrtbusdessibed,dt wig bereé)ppteﬂtiq thege
nodel of the 28 WD 2008/ 051545 PCT/ US2007/ 022492
skilledrie the arhthahtheosameamay bervaded int manywaysyiheutstepafting from
hi s/ her trades using various trading strategies, such
thaspivi\@d sddpesofite ewpativral lhpatticafan| thginventibmhiztnot himited to the
post-trade analysis of the current invention accounts

spleRfficieRbipredahdNE RiimE A8 deb sl hevsif h Fap example N@dditkawl
tradi ng volume, normalized trading volatility,

faBl‘BFéTﬁlax pethdaed %?Euﬁtpéc?ébdfrom WImboB8Is F Bprepettiihvention. Any

nmoment Um proxy. By simulating the intra-day conditions

arfc{@&uchhﬁoé]ﬁéﬁﬁ%s bre ihtdh nHtSﬁH ?e fERRIBY ‘%ﬂﬂr{‘tge%'éobé of the

to experience In ut ure,
i a post trade sinulator of the current
f°m%®3g?F@ﬂSMogld be able to run a series of

simulations iteratively to arrive at an opti nal
trading strategy for the intra-day market conditions.
These sinulations may rely on the use of historica
data in creating a sinulated market agai nst which
various trading strategies may be tested. These
iterations can be conducted manual ly or automatically,
and during each
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iteration one or nore variables of the simulation may

be changed. The vari ables can include but are not
wo Rovsted4t 0, the trading strategy of the tradePCT/asm07/022492
THE@LMMEet conditions in which the sinulationis to
—be-rtum._for exanple, if the market is trending

towards higher volatility for large cap stocks, a

4 Series i mul.at i.on not onl y

chaﬁ@'@&ﬁ}oﬂ of ‘?‘Setn'maﬁ'agi?ﬁ%%’gpgs%e%&ﬁsﬁ% but al so

i ncr eased vol atil,it of

oo &SR oRgsed il ke aseapE dwtﬁeetraﬂﬁwf&'tv’

consi der the average trading costs and t
calpuiatinpsstimgtedotrertiadgitiagsegioncostsroperdh oféfe? Rfopgyed ade

the various market conditions, allowing the trader to
ordensebasad en @saledied tade salnguand en histerical padkebdatai n t he

real market. One skilled in the art will understand

t hatrecsiving exenution dpia relatiog tpa phialdy opexsguteddradesdul es,

and/or facilities can be added to systens and net hods
catrespondiegl tcadzid praposed ttade breps; ovi de  such a novel

simul ati on system or nethod. [0099] In another

enmbedicuritihg ebtirhhted posseade framsaotiorocosts foe epols taitirexdeuted

nodel can be applied to any other type of tradable

tratfettsed updh RoAsspdndinidr RSt ofid\EstRI8d BRsLfrdde transaction costs
PCT/ US2007/ 022492 currencies or derivatives. Further,

aridéh &sr Bhduh%\éﬁ@édti@ﬁ d%?é’ofba%ld@%iuhéh Aghahh@n to one

or nore foreign narkets, and is not limted to U.S.

mar kg g?egta @Eﬁrxatéﬁﬁ)%tf Lir&de ¥ s'aéﬁ’c&r?@os@ﬁb Oélfne?ﬁg%ﬁiar%;@%ated

Uni t s specific varla es may be et ed

es?ﬂ'%?%qj{)(?séKlladle'rgégﬁ%agn%%{\%ﬂ; é%gzrra yb%ﬂg/r Zggnfystems of

i nvention may be used to anal yze transaction costs in
nodel s that span countries. [00100] The invention
being thu escl i be it pa t to
2.0%i 1ihemethod fs ClATeq Indlairhh whate SR AscIAyap oS mﬁf’?
ways W t hout departing from the spirit and scop
trqqeetrarmemn easts $tap jrbased pgp market mhw%@n%ﬁaqi%mn?dances

limted to the
relating to said proposed trade orders.

3. The method as claimed in claim 1, wherein said calculating estimated post-

trade transaction costs step includes execution of the equation:

Post Cost(S( y)

i=L,, T3 j=l N )

Pre Cost(S,( ), )+71-XI(S,T)+...+;/N-XN(S,T)

=1, T j=b,..N

where § is an order size, T is a trading horizon (in days) and X,(S,7) are

trade factors over a trading period (V(T)—E(V(T)))/E(V(T)),
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speci fic exanpl es and enbodi nents descri bed herein.
For exanple, additional factors may be added or
wamsnssted fromthe nodel s of the present i nvROIL/USI007/022492

Any n | | . ' re ntended to

e puRiefies FAH gl o8 e RaaderBY TS A(G i E )

WD 2008/ 051545 PCT/ US2007/ 022492 THE CLAIMS: 1. A

met Aatbrinalizezisddtual ispregdtoventhedtadary mkﬁs(s(mOde(Tﬁ)/Egi(T)),

for a plurality of proposed trade orders associ ated

with. a ééyadi r}ﬂ entity, calculating estinmated

pr e 30 YYaHact i on costs for each of the proposed

trade orders based on a selected trade strategy and
angn historical market data; receivi ng execution data

relating to a plurality of executed trades , ,
cor Bapenef hegjoned nipraysiksPgcic mpmestap aver the trading period
cal cul ating estinated post-trade transaction costs for

mgaghr) a'(&(rgyecut ed trade based upon correspondi ng

i . .

ost ‘of said estimated pre-trade transaction costs
and on correspondi ng execution data of said execution
data; and aggregating estimated post-trade transaction

costs to generate an, aggregated estimated t.-trad
4.ty aﬁ@ﬁd’ﬂ?tgﬂd @6§{a"f‘% "’g‘ﬂ%ﬂ‘ R g Bmt7e PTC %&ecﬁﬂ%"ts &sfimated
nmet hod as clainmed in claiml1, where said calculating
foedifferant exchaoges ahd bqlédityr grospsusiog adat egsssipni s based
upon market returns and trade inbalances relating to

sai d proposed trade \orders. B. The nethpd as clai med
Rﬂdlzaiaﬁhﬁr(f,(e er e nC)sd?'ﬁ cay (79 | e I:‘-Frmt ed post -

trade transacti@idlsts step'inclUddseecution of the

equati on: Post Cost ) Pre_Cost (% X\S,T)+).#4%-X,(S,T)+
X, (S, T)+. .. +yN XN(S, ) 7 XS, D)) 29, X, (S, ) +e

5. The method as claimed in claim 1, wherein a trading horizon is divided into a
number of bins, and each said step is performed in at least one bin, and said
calculating estimated post-trade transaction costs step incorporates a normalized
actual volume during the bin; a normalized actual volatility during the bin; a
normalized actual spread during the bin; and a stock-specific momentum proxy

during the bin.

6. The method as claimed in claim 5, wherein the stock-specific momentum
proxy is determined using intra-day market return and stock specific trade
imbalances during the bin; sector return and trade imbalances during the bin; or

sector return, industry return, and trade imbalances.
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where S is an order size, T is a trading horizon (in
days) and XX(S, T) are trade factors over a trading

w@eoososis¢y(T)-E(v(T)))/E(v(T)), 31 WO 2008/ 051B&BUS2007/022492
PCT/ US2007/ 022492 a normal i zed actual volatility over
the trading period (a(T)-E(a(T)))/E(a(T)), a

77t e i i 98 U0 {0 g
R e L S R

trr%‘tehod as clained in claim3, where y" y2,..., yN are
SIQ@efficients estimated for different exchanges and

liquidity groups using a data regression:

Real i zed_Castl S, (ny)-Pre_Cost | S, (n,)t=ir., T, ~

a, ..., N =y, -x,(5 7))+ ..+yN-xXN(S,| ) 5. Th? nmet hod . .
8.as & earmruier program RIoFUC FABIRIISHgA EOTRRNIRGSIAEADIE, Bediun storing
~divided into a nunber of bins, and each said step is
comeputenexedutahlednstrustions tonestinatingifensaghion cass, aidganmpyiter

estimated post-trade transaction costs step
exXesotablednstretion pedomeing pperatiams cethpradddine during t he

bin; a normalized actual volatility during the bin; a

nor e a glachligcofymopaseddadeduders gssduatbd withartdading entity,

st ock-specific monentum proxy during the bin. 6. The

calRiAtegd edSimatedi predrade tednghction, costicforkach dfehe proposed trade
stock-specific monmentum proxy is determ ned using

ortiBls' Risd@YnPEdi€dted BhYd BiraBgy 8RO 6K hiskfital market age;

I nhbal ances during the bin; sector return and trade

| MhaL anGA i d iRy tO5 phRSRY Bf exXediitddtradedust ry

| b oG oRetukRA dalirepiila 106 plARY Bf ol Rkt ade
cﬁ%ﬁ%gg ?c{ Qﬁgépo?posed trade orders;

calculating estimated post-trade transaction costs for each said executed

trade based upon corresponding cost of said estimated pre-trade transaction costs
and on corresponding execution data of said execution data; and

aggregating estimated post-trade transaction costs to generate an aggregated

estimated post-trade transaction cost for said trading entity.

9. The computer program product as claimed in claim 8, where said calculating
estimated post-trade transaction costs operation is based upon market returns and

trade imbalances relating to said proposed trade orders.

10. The computer program product as claimed in claim 8, wherein said calculating

estimated post-trade transaction costs operation includes execution of the equation:
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7. The method as clainmed in claim®6, wherein which

data is used in determning the stock-specific
worRovs/515m3 proxy i s based on a liquidity neasureCDUSH07/022492

speci fic_ stock, 8. Aconputer program product

co rqséi%t(;&@o, yter, storabl e medi um storing

comput er execufabl e instructions for estimating

transactﬁr@pcmé,@j)_sai dc ux €8, T) exaoyt AP(KT)

i nstruction pelfortfiffg™operations conprising: for a

plurality of proposed trade orders associated with a

t r advhege &ris ianyordercsiges J1 i5ta tragingshorizendi gayes) andide(S,T) are

transaction costs for each of the proposed trade

; C t gy and on
AR PR BRSO on et
relating to a plurality of executed trades
cor regupmatizatacteal yalatilifyoypbibedradingoreriod et ® - E(o(1)))/E(a (D))
cal cul ating estimated post-trade transaction costs for

each sai d.execut tr . . S '
cost TR b aereds R MR PSR r).
and on correspondi ng execution data of said execution
dat antrazdaly eqgtilipgat i ng esti mated post-trade transaction
costs to generate an aggregated estinmated post-trade
aid ansaction cost for said trading entity. 9. The
comput er program product as clainmed in claim8, where
sai ¢ grakgof @bighed irttddyBtesk-spesificnicaénttmaven e tading period
costs operation is based upon market returns and
r ' nces relating to said proposed trade
mgfagigkﬂggbﬁThe conput er program product as claimed in
claim8, wherein said calculating estimated
post-trade transacti on costs operation includes
execution of the equation: 33 WO 2008/051545

1 PCTMHS 2 pubst 2#8Gransretiud@stclaimBd én Gaist 10,.Syiferein) y, (.7, are
X, (S, T)+. ..+ N XN(S, T)

coefficients estimated for different exchanges and liquidity groups using a data

regression:

Realzed_Cos{S(n,) |-Pre (3|1

i=l,..,T;/'=1,..,N)
K XS+ Fyy XS, T)+e

i), TN

12. The computer program product as claimed in claim 8, wherein a trading
horizon is divided into a number of bins, and each said step is performed in at least
one bin, and said calculating estimated post-trade transaction costs step

incorporates a normalized actual volume during the at least one bin; a normalized
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where S is an order size, T is a trading horizon (in
days) and X, (S, T) are trade factors over a trading
w@eoososis¢s/(T)-E(V(T)))/ E(M(T)), a nornmalized artT/ab2007/022492
ac&l %I'ahl't uf het:ﬂfl»‘eés'i 8Hé BM:; B%\'rﬁgllzed actual spread durmg the at
Y P

, a nornmalized actual spread
{
Ieé’éft%bg bg'g a%%déég% ?‘?‘{/C?f&g}‘é{ﬁgm%{“gé@&%— gj&r)r{g%é(a-{ da)a*st one bin.
intra- day st ock-speci fic nonentum over the tradi ng
peri od n((n) T)/E(a(T)) . 11. The conputer program
rodyct as wher.ei n
18y ¢ Hesommlerdredomutoiuteal el ool i Widthin e ook
sgaqgg;plglgaqr&gbr%\érgéyor#s g_el%ﬁ]ll n uasmdgiib?a dab%qrget(rﬁ{l}fn and stock
71' X (S, Tj +. N(S D+tE 12. The corrPuter ram
specifia tiede agb@lamq%wrms the al lapst ongrhin.ses Oaretw%{b@ trade
hori zon is divided into a nunber of bins, and each
imbalagices dyringsthpeat feashene bin: et sectarseturn industry retufid agetr@de
cal culating estinmated post-trade transaction costs
imbances.ncor porates a normal i zed actual vol ume during
the at | east one bin; a normalized 34 WD 2008/ 051545
PCT/ US2007/ 022492 actual volatility during the at
| east one bin; a normalized actual spread during the
18t A &a%m @drem kB sifrtion st parttiatie estimator oftransazton
during the at | east one bin. 13. The conputer program
Cdgfso%ﬁ,bngﬁ claimed in claim12, wherein the stock-
specific rmmentum proxy is determ ned using intra-day

mar lfl%hs foHrcr(‘)s\aégg inptidh Ifacblﬁﬁg%bﬁﬁ &d ﬂﬂr%céﬁ@%'rd}?%% relating

r
du rlng e at st one n, sector return an

to angHI,aﬁR/ cﬁr&gg :rcgbqr njég?lgé silnﬁ@act{ad %g&l}? bR dafy re?aq"ﬁb% a plurality

of simulated trades corresponding to said plurality of trade orders, to calculate post
trade estimated transaction costs for each of said plurality of trade orders based
upon a pre-trade cost estimation model, said execution data, and simulated market
conditions at an execution time of said plurality of trades, and to store said post trade
estimated transaction costs;

a market simulator for simulating said market cond_itions utilizing historical
trade data and generating simulate market data; and

data storage facilities coupled with said transaction cost estimation facilities
and configured to store at least said post trade estimated transaction costs in an

accessible format.
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i nbal ances. 14. A system for market sinulation
utilizing post-trade estimtion of transaction costs,
W@ wR0FSihg: transacti on cost. estimation facilPCT/€52007/022492
configured to receive order data relating to a
plurality of trade orders, recei ve sinul ated execution

at &.r [ . i mul ated trades
égorﬁggég%wgs{:Igmgeé’?h%%ral’ Wthy of trade orders, to
cal cul ost ed transacti C f ar.
coc e sash PRy BrlEs o agﬁfig%%fiﬂodca‘?%[&%ﬁ effimated
re-trade cost estingti xecut i
pcBhirads Fansacan rasie M hes SARRY HORLMEIebFARS Ane e T Ralances
of said pluralit ){ of trades, and to store sald post
refating éo said proposed rega R&deEsi on costs; a market sinul at or
for simulating said market conditions utilizing
hi stseidi eaigulatingastimatadepasirtrage tranrsadting casteparatiopdnaludes
data; and data storage facilities coupled with said
execafitseaftthe eqeaton: esti mation facilities and configured
to store at |east said post trade estinated
tran s in a accessible format. 35 WO
2008%‘21@%2(5%% 4S2007/ 022492 15. The system as
claimed in cla 14, wherein said transaction cost
est i mat iRse_ Caf(é(ﬂ' 't,b es, ar ;ftﬁ()nh(@ﬂﬂéd e Sal%d) at e

estl mat ed pos tradé transaction costs further based

Sar T de o et s oo o d el g e Bl

post-trade transacti on costs operation includes
tradtecfantbroovenfa ttddingeppracdi on: Post _ Cost Pre_Cost (S, (n;
L) )y, XL(S, T)+...+yN -XN(S, T)
(v)-E((D))/E(V (D),

a normalized actual volatility over the trading period (a(T)—E(a(T)))/E(a(T)),
a normalized actual spread over the trading period (s(T)—E(s(T)))/E(s(T)),

intra-day volatility, a proxy of a signed intra-day stock-specific momentum over the

trading period m((r, ) /E ), and

where y,,7,,..,y, are coefficients estimated for different exchanges and

liquidity groups using a data regression:

Realed_Cos(S|n), . |~Pre_Cos{S,(n;)

i=L,.,Tj=l,. N)

1 XS DAy XS, T)+e:

a trading horizon is divided into a number of bins, and each said step is

i, Ty, N

performed in at least one bin, and said calculating estimated post-trade transaction
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where S is an order size, T is a trading horizon (in
days) and X, (S, T) are trade factors over a trading
w@eoososis¢s/(T)-E(V(T)))/ E(M(T)), a nornmalized BCT/US1007/022492

ooty b5 e RAATOLAR dus e iy @ rmalzed
ac‘ﬂxﬁ ';/gfaﬂ ¥%hﬁﬁ%p%| B ré Rgm{a?ga agfpgl(s-[))r«%%dn @dﬁfgﬁb% gi-nd ggd a

stgct:k%:keé %Ter?tgﬁ\gpnlpagyté tén%g’ ’ {e)ptﬂwh%an r;ﬂ Q?eperi od nm((n

coef f ] CI e fimated for different chan nd.
T qare st qiﬁRﬁ?ff@ AR e O@&r&@%@ﬁm&éﬁr i ingga-day
t(S, (n~)r-
ma e( étw)r\and stcgm_wﬁggc V)adglmbqia@qegdq%gg mﬁ Iplgogqtgr return and
divided into a nunber of bins, and each said step is
trasierimbalanges during thein, o6 8eCtBr Teturanadesinydetun candatradey
esti mated post-trade transaction 36 WD 2008/ 051545
imBalBhiSe, GeEed 28 4JRuidity measvrecgf d spasifisstetkes a
normal i zed actual volune during the bin, a normalized
actual volatility during the bin, a normalized actual
spread during the bin, and a stock-specific nonentum

1601 OV sybterh et ﬁo@ﬁtr@d@estmuoﬁwmeﬁsmhn ¢pstsj Eomprisgent um
proxy is determ ned using either the intra-day narket

r et Yiapsadtidn ot éstinmiioh Fadiitles dEAfi r%d?é@f&%@@ﬁe Srderidatd ffating
bin, sector return and trade i mbal ances during the

to%ﬁ@uraﬂﬁccrz‘fr‘ﬁahg rordezg %Eelw% Bhet Bb{ dafil r%fdﬁn%%‘ofg plurdfl¢ of trades

ased on a |ty nmeasur a specl fic

ccﬁe%ﬁgndlr]r to &3 éﬁﬁﬁ ity I)ﬂf'ad%oo?rﬁettsr ﬁ)dt?alcﬁﬁété ?B%ﬂht?%ﬁgg%stimated

3ULTY on°To ransac
v ra T 57 2o sﬁ? ﬁ@P% Péﬂta%s FAETEET Bhf §protute
coes%(ggtﬁrt\at%rr]\ n‘%'S‘éeﬁ‘ sra?d gﬁécr&ﬂortl gat%, g}léj ggtlu ItIXa&fet E:cgnoqlons at an
execution time of said plurality of trades, and to store said post trade estimated
transaction costs; and
data storage facilities coupled with said transaction cost estimation facilities

and configured to store at least said post trade estimated transaction costs in an

accessible format.

17.  The system as claimed in claim 16, where said transaction cost estimation
facilities are configured to calculate estimated post-trade transaction costs further
based upon market returns and trade imbalances relating to said proposed trade

orders.
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corresponding to said plurality of trade orders, to
cal cul ate post trade estinmated transaction costs for
W@aﬂnh/osf54sai d plurality of trade orders based PQDISE07/022492

18" e‘l*hb%?/ &Iafﬁ%d difAM 6TWHBlein SAH CaRUREHG eSimARH ?)ost-

and actu et conditions at an execution tine o

[ st trade

nf forfta i H %Jr%sné’é%%{ GFREuIE Sxdi5h B Be FALAE

facilities coupled wth sai d transacti on cost
est iﬂ’mt_iﬁa:st(iSa(mb) ities )=and configured to store at
| east said post fréde estl mat ed transaction costs in
an accegsgi @gﬁ(ej L hg (system S XC{H din
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19.  The system as claimed in claim 18, wherein y,,y,,...,7, are coefficients

estimated for different exchanges and liquidity groups using a data regression:

Redlized (hst(S( ). )—He Cas't(S( )

i, T, N)

KX SD Ay Xy (ST +e

i=l,.,Tj=1,..N

20. The system as claimed in claim 16, wherein a trading horizon is divided into a
number of bins, and each said step is performed in at least one bin, and said
calculating estimated post-trade transaction costs step incorporates a normalized

actual volume during the bin; a normalized actual volatility during the bin; a
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19. The systemas clainmed in claim18, whereiny,,
yZ,..., YN are coefficients estimated for different
wezobasges and |iquidity groups using a data PCT/US2007/022492
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bin, and said calculating estinated post-trade
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system for post-trade estimation of transaction costs,
speeifiBlstockng:  transaction cost estimation neans for
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ransaction cos or eac sal plural it
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to said plurality of trade orders, and generating post trade estimated transaction
costs for each of said plurality of trade orders based upon a pre-trade cost estimation
model, said execution data, and actual market conditions at an execution time of
said plurality of trades; and

data storage means for storing at least said post trade estimated transaction

costs in an accessible format.

24. The system as claimed in claim 23, wherein said transaction cost estimation

means further comprises:
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said plurality of trades; and data storage neans for
storing at |east said post trade estimated transaction
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costssfos said plugalidy QEG@Q’%W’QE& kased vpon spidnreigdr cost estimation

conditions at an execution tine of said plurality of
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further conprising display neans for displaying said
timeof sdid phiealidys ofi tratecatdensansact i on costs to a user of

the system 40

25. The system as claimed in claim 23, further comprising displéy means for

displaying said post trade estimated transaction costs to a user of the system.
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