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HOLDI NGS RI SK DURI NG PORTFOLI O TRADI NG FIELD OF THE-
I NVENTION 5 This invention relates generally to
trading strategies in securities markets.
Particularly, the invention relates to a system and
met hod for mnimzing the overall risk to a portfolio
of financial security holdings during execution of a
trade list of a |arge nunber of securities. 10.
BACKGROUND CF THE | NVENTI ON A securities trading
mechani sm can be thought of as a set of protocols that
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face g gﬁltegdn?.rgga &be one hand, they are responsible for trading large blocks
of stocks and cannot afford to send large market orders that will result in adverse

market impact and inferior execution prices. On the other hand, they require a
certain degree of immediacy to be able to complete fheir trades within a defined
time horizon. It is therefore typical for_such traders to utilize a trading strategy to
complete execution of a trading list of a large numbér of different securities within a
specified or given time frame, wherein multiple smaller orders for portions of the
trading list are sent over the given time frame according to a predefined trading |
strategy model that minimizes the risk to the unexecuted portion of the trading list

| of unfavorable market movements caused by execution of the smaller orders.

One such known trading risk objective strategy treats the u.nexecﬁted trade

list as a long-short portfolio and utilizes a multi-factor risk model to construct a
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St"c%ovrSF‘?%n é‘:lOY"rF& VeHfase at%-‘h atdhe agrmrragereof the two stocks are

relatively independent, and a negative covariance indicates that an increase in one

stock’s return is likely to correspond to a decrease in the other stock’s return. Thus,
the risk of a portfolio is not determined by a simple weighted avérage of the risks of
individual assets in the portfolio, hut instead is determined by the mutual relation
between the returns of individual assets in the portfolio.

- A shortcoming of the known trading risk objective model is that it fails to
take into account the short-term effect that each trade has on the overall portfolio of
holdin.gs, which includes securities held but not traded as well as the unexecuted
trade list of secﬁrities. Because portfolio managers are evaluated on the variance of
their holdings’ return, the actions of a trader using the known trading risk model
may have an adverse effect on the short-term risk/return of the overall portfolio of
holdings, since the trader is unaware of the portfolio’s untraded holdings. Here, it

1s assumed that there is little coupling between the long-term utility of the portfolio
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instructions stored on'a co
time based on said covariances and said received quantity, which results in a

minimum usL to said residual trade list and to said portfolio of securities holdings;
and a computer program module for determining an execution trade list including
identities and quantities of securities to be traded at said particular time by
subtracfing said residual trade list from said outstanding trade list.
According to another aspect of the invention, a method is provided that

includes the steps performed by the computer program product.

. The present invention will become more fully understood from the
forthcoming detailed description of preferred embodiments read in conjunction with
the accompanying drawings. Both the detailed description and the dfawings are

given by way of illustration only, and are not limitative of the present invention as

claimed.
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trade |ist according to a preféerre
commgpaaion nghwatk-on; and

Referring to Fig. 1, at step 101 a trader or other user inputs to the server 201

the trade name (e.g., stock name or symbol), trading side (i.e., buy or sell) and
quantity (e.g., dollar amount or number of shares) for each component X, of a
desired trade list X,. Here, buys may be denoted by a positive (+) sign and sells may
be denoted by a negative (-) sign. At step 103, the trader or user inputs the trade
name, side (L.e., long or short) and quantity of each component X, of a portfolio of
mitial holdings X Again, long positions may be denoted by a positive (+) sign and
short positions may be denoted by a negative (-) sign.
At step 105, a covariance matrix R is constructed containing the covariance R, for
the componentc X,; in the trade list, and the covariance R;; for the components in X,
against the components in X; The covariance RlJ between any two trade names can
be determined from historical tr ading data.

Next, at step 107 the quantity of shares (in terms of dollar amount or share

amount) desired to be traded in a current wave are inputted.. This number may be
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FIG 2 is a block diagramof a system for inplenenting

wo bespregess shown in 5 Fig. 1. DETAILED DESQ@ 'I | 4006346
OF 'I4'HE PREFERRED EMBODI MENTS As shown in Fig. fP 'h?gl

trading risk nodel is inplemented by a server 201,
which is in communication with vari ous exchanges, such
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b [ sign. At step
Tod % 2 s BB E Rh AL R Pt Bt ey beamtesented by
the@nanmauhung or short) and quantity of each conponent
XI, of a portfolio of initial_holdings X1. Again,
| ong positions may be denot a positive (+) sign
and short positions may be denoted by a negative (-)
sign. 25 At step 105, a covariance matrix Ris
co ﬁghqrg@t dd o Bret civariagcehemony alid ﬁ;ﬁcﬁ;ﬂ seb@fitied Bfe summed.
lis t he covari ance_ R
iR Ol A LR Dekdie B8 iR e i P e oo dimgs may be
repmhencﬂhbwﬂanmatﬁ&ﬁeﬁ@tmeen any two trade nanes can be

determ ned from hi st({;)r_iF Q(al X%}%&i r}r _da}gj.
b | Lig TLap 1 e

wherein X, is a benchmark term (which may be zero).
Here, the notion of short term return oy for each of the components of the residual

trade list and the static holdings is defined as the expected return over the time

- during which the trade list X, is implemented. For the purpeses of the present

invention,_this notion of short-term return is separated from any long-term return
prediction that resulted in the choice of the trade list X, in the first instance.
Similarly, the notion of short-term risk A for each of the components is defined as
an expected risk over the time that the trade list is implerﬁented.

An objective function may now be constructed of the form

oo (X; + X) = 2, + X, - X)TRK, + X, - X)) + ¢l X, - 4%, RX]
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+Next, at step 107 the quantity of shares (in terns of

Il ar ampunt or share 30 anount) desired to be
\g?)aﬁ%ﬂwf’?? a current wave are inputted. This nunREF/UBMY4/006346
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I hol di ngs ma represen
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associ ated with the resi 0§

'e’*ﬁ%%tmnnlgﬁé may be represented by the matrix term (Xl +

Xe -Xb) TR(XI + Xe -Xb) 20 wherein Xb is a benchnark
term (which may be zero). Here, the notion of short
return at f or each of the conponents of t he

e s B RS BT B i
positions of $1000 of CSCO and $1000 of GM. A trade list X, is to sell $1000 of GM,
sell $1000 of CSCO, and buy $2000 of HPQ. Each component X,; is the signed value'
of the ith stock we wish to trade. Thus, X,; = 1000, X, = 1000, and X3 =-2000
(where unfilled buys are negative and unfilled sells are positive. In other words, we
are “short” our unfilled buys and “long” cur unfilled sells). The covariance matriz R,
will reflect tha fact that the covariance of CﬁCO and HPQ is high, the covariance of
GM and HPQ and GM and CSCO are both low, and the covariance of IBM and HPQ
and IBM and CSCO are both high. In other wor ds CSCO, HPQ and IBM price
movements have a positive correlation, Wthe there is little or no correlation between
the price movement of GM and any of IBM, CSCO and HPQ. The short position of
IBM 1s represented as

-2000. Mathematically, the covariance Ry is large, while Ry, and Ry, are small.
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return 25 prediction that resulted in the choice of

the trade list Xt in the first instance. Simlarly,

the notion of short-termrisk Ast for each of the
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T 5%y 0900 B oM v 0

I_IPDolrtfoIi_o manager . e constan
e e S e SRIe SIS cho PSS holding
: ;Tg 1V e%’%%3 gr ﬁcsedagy HRs T ﬁ‘?ﬁﬂﬁaﬁj gﬂpgg5 ¢} grder dordeBEPni Hewaver, if we
adria §i2000 lovgsposiesi EBMtih AREstakisty 2XF of @R e’ Tiak
wol cutL?nhgﬁition Xe) mhiphsg]sé)ta&es ﬁﬁ%@ﬂg%gﬁﬁnOthUSIHL
PCHBFG Miebrbacapesthechaldiags pertfdlivl wonldabdsintentidly of
1echhﬁpgaa$¢k§gsjdigqggﬁg i;ned whet her the entire trade
liﬁé Xt has been” conpleted. If so, the process ends
at’ ttéié; magney, fthppresenhenvpnor sim bttt ©rti@P tAOAsk of both
thelQs1i@a1 ARUL 1 ntit esi.red. for the next trading
“have. AS }ﬂfﬁ éllgg ngge? ﬂvﬁlﬁg%ﬁgdd{}es'@q&fﬂ?q{@!m’tw thus accounts for

ve.

thesinbarests of the peithliantanaled b sell £ theltdk@l | Nto account”

by ~ncl udin erns_in the_equations corresponding to :
ea L3PV EHAch f’?’gﬁ%flétia?qﬁ@e@dt pellsranpdeemctovthese skilled in the

artchatthien@rid @ afHaI vl e dh SKady SSh PG SpdrtSlo QF -
xecution 1ist. 15 Exampl s 3 9_ é*llth%(lggepa_rtmg £0m the spirit
and scope of the invention. Any and all such modifications are intended to be

included within the scope of the following claims.
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Suppose that a portfolio includes a short position of
$2000 of IBM and long positions of $1000 of CSCO and
$1000 of GM A trade list Xt is to sell $1000 of Gv  LLOYDWISE
sell $1000 of CSCO, and buy $2000 of HPQ Each

conmponent Xt, is the signed value 20 of the ith stock

we Wi sh to trade. Thus, X,, = 1000, Xt2 = 1000, and

Xt. = -2000 (where unfilled buys are negative and
éiééiéfd sells are positive. In other words, we are

' "our unfilled buys and "l ong" our unfilled

sells). The covariance matrix R wll reflect the

fact that the covariance of CI'S CO and HPQ is high,

the covariance of G VI and HPQ and GM and CSCO are _
ot netiwd cfmuintrhizingshartitemcdskoto a BMfeliriofeeyrities holgings during
| BM and CSCO are both high. In- other words, CSCO HPQ
iAfperh MR STRx BRMRETRA batshAdigaradosist dfsecurities & be traded,

while there is little or no correlation between the

rice. f GM and any of I1BM CSCO and HPQ The
(’goﬁloor Sm%g}s{?%ﬁ%g%o%f IBMis represented as -2000.

Mat hemati cal |y, the cqvariance R23.is |arge,.. Whi J
and FBerEVang Fayancg Ripy B0 56 e PRspt Bt
If we wsh to conplete half of the trade |list in the
paiw eandecwiaties, in thecoutstandieg tradedist prdssegumiies s the partiglie pf
will consist of an outstanding sell order for $1000 of
s;and an outstandi ng buy order for $1000 of HPQ
(since the mnimumrisk to the trade Iist given that
one- hal.f: 0 o itySEpreenti oftivRl T ¥EAtRde 15t deRiréefotbe
t he s%!c%wgllg(fe ghﬂ o%pﬂ(a?\ﬁngﬁ%laﬁalf of the buy order for

HPQ) . Becaq?e fhe covariance IBM CSCO and HPQ is

exestrefl aphPAPRY ARG ngs risk is quite | ow since the

short position I.BM holding _ is not adversel ffected

by t hgenegaling@desifen drasie BsHqf serugities pjrto g%&éflé/dr%ﬁé@e‘i%mc“‘ar

if we had a $2000 Iong position of IBMin the static .

fimktbasdd drheidarviafiandes and seed trobided geantity, syhichygssiles 1p@ minimum

qui te high because the hol dings portfolio would

RN Sitd REiduaI_tae Bt and to said portfolio of securities holdings; and
generating an execution trade list including identities and quantities of securities

to be traded at said particular time by subtracting said residual trade list from said

outstanding trade list.

2. The method of claim 1, wherein the step of generating said residual trade list takes

into account a short-term return associated with said portfolio of holdings.
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manner, the present invention sinultaneously controls |LOYDWISE

the risk of both the residual trade list and the
overall holdings in the portfolio, and thus accounts
for the interests of the portfolio manager as well as
the trader. The invention being thus described, it

will be apparent to those skilled in the 15 art that

t he_sane e. varied | ' j

4 SRRt it TS o oS PO AR A e
all such nodifications are inLendg@ to be i£ | uded
injo asiceunt Bshedderen twhurp Besor BIadaviithifiE FERCHRON Ypde by 7
LLOYD WSE CLAIMS 1. A nethod of mnimzing
short-termrisk to a portfolio of securities holdings
during inplenentation of executing an outstanding
trade |ist of securities to be traded, 5 conpri sing
the steps of: determ ning covari ances between

i.:g’ﬁl?e% I%liet%gd io?c]:aﬁ'g 18&1‘1@&:9{@{3 %p E)fr” derziltf:nﬁtsaiﬁr}gsid@ﬁttﬁﬁﬁ@ﬁst takes

res In ut st an I St an

securities in the portfaliq o hol dings; -feceiving a
PP T DBREERh PR 5 R peR oY Do PRl of AR <

desired to be 10 executed at a particular tine;
generating a residual trade |ist of securities not to

be traded at said particular tinme based on said
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6. A method of minimizing short-term risk to a portfolio of securities holdings during
implementation of executing an outstanding trade list of securities to be traded,
comprising the steps of:

determining covariances between securities in the outstanding trade list and
between securities in the outstanding trade list and securities in the portfolio of
holdings;

receiving a quantity representing a portion of said trade list desired to be

executed at a particular time;
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generating an execution trade list including

identities and quantities of securities 15 to be LLOYD WISE
traded at said particular tine by subtracting said

residual trade list fromsaid outstanding trade |ist.

2. The nmethod of claim1l1l, wherein the step of

generating said residual trade list takes into

account a short-termreturn associated with said
portfolio .of holdings 0,. LOYD.. 3 :
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The method of claim1, wherein the step of generating
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uistapging frafde B$fent at i on of executing an out st andi ng
trade list of securities to be traded, conprising the
steps of. determ ning covari ances between securities
in the outstanding trade list and 15 between
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8. The method of claim 6, wherein the step of generating said execution trade list takes

into account a short-term return associated with said execution trade list.

9. The method of claim 6, wherein the step of generating said execution trade list takes

into account a short-term risk associated with said portfolio of holdings.

10. The method of claim 6, wherein the step of generating said execution trade list

takes into account a short-term risk associated with said execution trade list.
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LLOYD WSE generating an execution trade |ist of

securities to be traded at said particular tine based LLOYDWISE

on said covariances and said received quantity, which
results in a maximum return to said execution trade
list and to said portfolio of securities holdings; and
generating a residual trade list including identities
and quantities of securities not 5 to be traded at
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execution trade list takes into account a short term
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LLOYD WSE 11. A conputer program product for

mi ni m gbmgutenmogratremodule $ér receiang e guamsity oepogsenting a portion of
securities holdings during inplenentation of executing
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which results in a minimum risk to said residual trade list and to said portfolio of
securities holdings; and

a computer program module for generating an execution trade list including

identities and quantities of securities to be traded at said particular time by subtracting

said residual trade list from said outstanding trade list.

12. The t:omputer program product of claim 11, wherein the program module for

generating said residual trade list takes into account a short-term return associated with

said portfolio of holdings.
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in the portfolio of holdings; a conmputer program

nodul e for receiving a quantity representing a portion LLOYD wisg
of said trade list desired to be executed at a

particular tinme; 10 a conputer program nodul e for
generating a residual trade list of securities not to

be traded at said particular tine based on said
covariances and said received quantity, which results
inamnnmmrisk to said residual trade list and to

said portfolio of securities holdings; and a conputer
program nodul e for generatjng execution trade |j st
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to be traded at said particular time by subtracting. _
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list. 12. The conputer program product of claim 11,
Mhehebitidnneadenrar am nodul e for generating said

residual trade list takes into account a short-term
return associated with 20 said portfolio of holdings.

11 LLOYD WSE 13. The conputer program product of

claim1l, wherein the pro m npdul.e fo ener at
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claim 11, wherein the program nodule for generating
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hol di ngs. 10 15. The conputer program product of claim
11, wherein the program nodule for generating said
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generating said residual trade list takes into account a short-term risk associated with

said execution trade list.

16. A computer program product for minimizing short-term risk to a portfolio of
securities holdings during implementation of executing an outstanding trade list of
securities to be traded, comprising the following computer-executable instructions
stored on a computer-readable storage medium:

a computer program module for determining covariances between securities in
the outstanding trade list and between securities in the outstanding trade list and

securities in the portfolio of holdings;
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sai d execution trade list. 16. A conputer program

product for mnimzing short-termrisk to a portfolio LLOYD WISE

of 15 securities holdings during inplenmentation of
executing an outstanding trade list of securities to
be traded, conprising the foll ow ng

conput er - executabl e instructions stored on a
conmput er - r eadabl e storage medi um a conputer program

nodul e for determ ning.covariance ri g
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list and to said portfolio of securities holdings;
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residual trade list including identities and, | _
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with said portfolio of holdings. 15 18. The conputer
program product of claim 16, wherein the program
nodul e for )

17. The computer program product of claim 16, wherein the program module for

generating said residual trade list takes into account a short-term return associated with

said portfolio of holdings.

18. The computer program product of claim 16, wherein the program module for
generating said residual trade list takes into account a short-term return associated with

said execution trade list.
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generating said residual trade |list takes into account

a short-termreturn associated with said execution LLOYD WISE
trade list. 13 LLOYD WSE 19. The conputer program

product of claim 16, wherein the program nodul e for

generating said residual trade |list takes into account

a short-termrisk associated with said portfolio of

hol di ngs. 5 20. The conputer program product of claim

6, erein th : i bdhle for
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ri sk associated with. said.execution.trade |ist -
generating said residual traée list takes info account a short-term risR aSsog'éted with

said portfolio of holdings.
20. The computer program product of claim 16, wherein the program module for

generating said residual trade list takes into account a short-term risk associated with

said execution trade list.
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