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5[0001] This invention relates to a nethod of calculating a trade
size, and nore 6particularly to a nethod of calculating a trade size
whi ch enhances expected utility of 7the trade. 8 QBACKGRCUND OF THE

| NVENTION 10 11[ 0002MEYHOD FOR/ CALGYLA, ADESIZE g pref er ences
of people with regard to 12uncerta|n outcones (i.e., ganbles),
expressed by a function of the return, the 13probabilities of
occurrence, and risk aversion, (as wel | as the different utility of
the 3l4sane return to peopl e REID OF THEASSERTANf erent |evel s of
risk). Expected utility has .15 proved useful To expl ain sone popul ar
choigces that seemto contradict an expected 16val ue criterion, which
is a sinpler theory which takes into account only the sizes of 17the

retwn I 819 003] In the
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on as,a [r Ie of choice. That is, the higher expecte
val fo (HRrESURERICA REnodel iguiathg b iane SR sBsen TasicoR dgRied Uity of
suppose there is a ganble in which the 22probability of getting a
$100 reb@f@des 1 in 80, but the alternative, and far nmore likely,
23out cone, is getting nothing. In this case, the expected utility of
thi$ ganble is $1.25 24 (100 x 1/80). G ven the choice between this
ganbl e and a guar ant eed paynent of
9 BACKGROUND OF THE INVENTION

10

11 [0002] Expected utility addresses betti‘ng preferences of people with regard to

12 uncertain outcomes (i.e., gambles), expressed by a function of the return, the

13 probabilities of occurrence, and risk aversion, (as well as the different utility of the
14 same return to people willing to assume different levels of risk). Expected utility has
15 proved useful to explain some popular choices that seem to contradict an expected
16  value criterion, which is a simpler theory which takes into account only the sizes of
17  the return and the probabilities of occurrence.

18

19 [0003] In the presence of risky outcomes, a decision maker could use the expected
20 value criterion as a ruie of choice. That is, the higher expected value investments
21  are simply the preferred ones. For example, suppose there is a gamble in which the
22 probability of getting a $100 return is 1 in 80, but the alternative, and far more likely,
23 outcome, is getting nothing. In this case, the expected utility of this gamble is $1.25
24 (100 x 1/80). Given the choice between this gamble and a guaranteed payment of

25 31, straight application of the expected criterion theory would have a person choose



25%1, straight application of the expected criterion theory woul d
have a person choose 1the $100-or-not hi ng ganbl e. However, under
expected utility theory, sone people 2 would be risk averse enough to

ref.er S thing, even if jt had a | ower expected 3val ue. Expected
Et i1t yt%sdﬂ@%%otg'ﬂge%ﬂnbﬁﬁ- ‘ﬂpy@vgr, pedebaxpectad ufilitydheery; grme people
5[0004] In trading of securities and other tradeable assets, the

| ar destWoelddeshgiuaverseyanaught theprefer gestire thingr everHfvichast a lavwer éxpregtst
bets also present a risk of trenendous 7l osses, and nost traders are
not 3wi | Yalng Eapestedriilibhaddresess bileke! oFvisk Besersbhés Wiliig toetaE. t radi ng
Is that | arge | osses can swanp many snaller trades for gains.

9Knawl edge of this point can further decrease the amount of risk a
particular trader is 10willing to assune. 11 12[0005] It would
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18caonpri ses sel ecting a database of estimated returns of a traded
assdt, 19g3escanddnestitadersarg nohwiingte assures thatapugerigh. Buither yhef a
given return to a trader of the traded asset, 20 using a conputer to
cal 8ul atadurg ofifractingis thiat arge dosssranuswambinnany smadisetiadgoforigais.
21dat abase of estimated returns and the utility function, determ ning
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maxi mum

10 willing to assume.

11

12 [0005] It would therefore be desirable to provide a method for enhancing a trader's
13 expected utility of a series of trades, rather than expected return.

14

15 SUMMARY OF THE INVENTION

16

17 [0008] In accordance with a first aspect, a method for calculating a size of a trade

18 comprises selecting a database of estimated returns of a traded asset, selecting a

19 utility function representative of utility of a given return to a trader of the traded asset,
20 using a computer to calculate a function of expected return which is based upon the
21  database of estimated returns and the utility function, determining the size of the

22 trade where the function of expected return is a maximum.

23

24 [0007] From the foregoing disclosure and the following more detailed description of

25 various embodiments it will be apparent to those skilled in the art that the present



23 24 [0007] Fromthe foregoing disclosure and the follow ng nore
detail ed description of 25various enbodinments it will be apparent to
those skilled in the art that the present 1linvention provides a
significant advance in the nethods of calculating a trade size.

2Parlt i dovention gioyidefsi a aignificant hdganesgiartte insethbds pbtaktlatihgtaeade size.

i nvention affords for providing 3 a nethod for trading which reduces
downsi C@aﬂtihﬁl&ﬂr sl%ﬂﬁiédrﬂ e khis eegaraas tisngotenadMaBLRGSRIoP affcrts fbtSproviding
enbodi nents will be better understood in view of the detailed
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9[ 0008] Fig. 1 shows The steps 1n the process of calculating a trade

Siz | LT . | 1 12.10009]. Fi.qg. sh -
- epres AR A RLs SR RenS Wl pederdgeraleadinoid of i GrtaLce
for .a tyaded_ asset. 14 11'5 0010] Fig. 3 shows a representative utility
funétidi‘?s\‘?gpt'%" PERVider BRIOW .t r aded asset. 16 17 [0011] Fig. 4 shows a
representative function of expected return where an optinmal 18 trade
siz& occurs at the curve maxi mum 19 20[0012] Fig. 5 shows exanpl e

di stributions conparing the trader's return using the

7 BRIEF DESCRIPTION OF THE DRAWINGS

8
9 [0008]Fig. 1 shows the steps in the process of calculating a trade size which
10 maximizes expected utility.
11
12 [0009] Fig. 2 shows a representative profile of data in a database of estimated
13 returns for a traded asset.
14
15 [0010] Fig. 3 shows a representative utility function vs. a return of a traded asset.
16
17 [0011]Fig. 4 shows a representative function of expected return where an optimal
18 trade size occurs at the curve maximum.
19
20 [0012]Fig. 5 shows example distributions comparing the trader's return using the
21 function of expected return with the trader’s return where the function of expected
22 return is not used.
23
24 [0013] It should be understood that the appended drawings are not necessarily to

25 scale, presenting a somewhat simplified representation of various features illustrative



21f unction of expected return with the trader's return where the
function of expected 22return is not used. 23 24 [0013] It should be
under st ood that the appended drawi ngs are not necessarily to 25scal e,
presenting a somewhat sinplified representation of various features
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design el enents of the nethod 2di scl osed here will be determned in
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Certain features of the illustrated enbodi nents have been 4enl arged
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In S5particular, thin features may be thickened, for exa
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t hose who have 12 know edge or experience in this area of technol ogy,
t haf ndfiprenes igirastiongndipesiiomtuniess etherwse indicatetlorefenis thet hod of
calculating trade sizes disclosed here. The 14 follow ng detail ed

di s@usgirientadionibiustoated an the degveinggat ur es and enbodi ments wil |

15il lustrate the general principles of the invention with reference

to 8 nethod suitable 16for use for traders of tradeabl e assets such
as publicly traded securities including 17 stocks, bonds,

comyodi t1 es, andppsql gey bEBCRIPTIOR! OF CERPAIEMSORRDEN RS t abl e
18for other appli1c n the art
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11 [0014] It will be apparent to those skilled in the art, that is, to those who have

12 knowledge or experience in this area of technology, that many uses and design

13 variations are possible for the method of calculating trade sizes disclosed here. The
14 following detailed discussion of various alternate features and embodiments will

15 illustrate the general principles of the invention with reference to a method suitable
16  for use for traders of tradeable assets such as publicly traded securities including
17  stocks, bonds, commodities, and also derivatives, etc. Other embodiments suitable
18  for other applications will be apparent to those skilled in the art given the benefit of
19 this disclosure.

20

21 [0015] Turning now to the drawings, Fig. 1 shows a representative example of a

22 method for determining a preferred trade size in accordance with one embodiment
23 which takes into account the expected utility to a trader, expressed here as a

24  function of expected return. The frader selects a database of estimated returns for

25  the trading asset, such as, for example a publicly traded security. Further, the trader



19t his disclosure. 20 21[0015] Turning now to the drawings, Fig. 1
shows a representative exanple of a 22 nethod for determning a
preferred trade size in accordance with one enbodi nent 23 which takes
into account the expected utility to a trader, expressed here as a 24
f undt i cseledts exydditt Buhction do mccdivet for ademasited risk a tdedeabimsdling to assume.
estimated returns for 25the trading asset, such as, for exanple a
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function to account for an anount of risk a trader is willing to
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numér oustuayéictrtakes atgpaccount hepamount obiraders dslat Bvefancliod of sapected
utility function can be integrated. OQthers ways for calculating the
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12 [0016] Once the function of expected return has been calculated, the maximum for a
13 given size of a trader’s trade may be ascertained. The maximum indicates the
14 amount of a trade that a trader should trade for the particular tradeable asset for an
15 assumed level of risk. This optimal amount of trade may be later modified by
16 feedback to either the database or to the utility function as discussed in greater detail
17  below.
18
19 [0017] The database of estimated returns of the traded asset is selected by the
20 trader. This database can comprise actual historic returns of the traded asset or a
21 model of estimated returns. The model of estimated returns can comprise, for
22  example a subset of the historic returns over a selected period of time, or a limited
23 amount of historic returns such as those within a certain standard deviation. Other
24 filters of historic data will be readily apparent to those skilled in the art given the

25  benefit of this disclosure. Alternatively, the model of estimated returns can comprise



17bel ow. 18 19 [0017] The database of estimated returns of the traded
asset is selected by the 20 trader. This database can conprise actual
historic returns of the traded asset or a 21nodel of estinated
returns. The nodel of estinmated returns can conprise, for 22exanple a
subtet data nbembdetedr ot histonsah slata énclading) foc exdnypde,issdoohting foe,value at
limted 23anount of historic returns such as those within a certain
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apparent to those skilled in the art given the 25benefit of this
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a
conprise ldata not node on historical data, 1nclu
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estimated returns, foll ows a generally bell curve aped distribution,
with 4@Rdhg M8 fﬂfwetwnélegﬁﬁﬁéﬁsr%t"{ﬁrﬁa%kfﬁa dé‘f g2y ﬁt”rpoﬂateé)
val ue and dropping steadily 5 as the value of the return decreases or
i nch ea¥dih addidonpd inforpatiamander neaalintingwaramgtrie: iFengxamplarthist i on
and/or new limting paraneters. For exanple, this 7 database may be

_ updat edatabdsemeaybehpaiateddelins with aviradigss kafowlbdgasf Hie aseettaing the
8environnent of the asset in which he trades in. Using this updated
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generate a new optimum size of a 10trade. 11 12 [0018] The dat abase

of &St iRl Jf%&gé%d%ﬂb@gﬂw 'P;é/‘?gcileﬂ Ia;@%f{l?;éﬁ%a %}“?Wﬁnum size of a

13function such as a pro | ensi t n. one or nor
pr(féjet?rﬁi ned 14 |l evels where the trade is reversed can be account ed
f otV by "@fE" dat abase. For

11

12 [0018] The database of estimated returns can comprise, for example a continuous
13 function such as a probability density function. Also, one or more predetermined

14 levels where the trade is reversed can be accounted for by the database. For

15 example, the probability density function can accoulnt for a probability of reaching a
16 take-profit and/or a stop-loss for a given trade. Other feedback which changes the
17 database can also be used with which the function of expected return is recalculated
18  and the size of a further frade at a new maximum is determined.

19

20 [0019]Fig. 3 shows, as a dotted line, a plot of expected vaiue where the relationship
21 between the utility of a trade and the expected return is generally linear. The ultility
22 function can generate a negative utility when the trade is for a loss and a positive

23 utility when the trade is for a gain. In accordance with a highly advantageous

24 feature, the utility function has less than a linear relationship with the return.

25 Moreover, the negative utility for losses can increase at a rate faster than the positive



15exanpl e, the probability density function can account for a
probability of reaching a 16 take-profit and/or a stop-loss for a
given trade. O her feedback which changes the 17 database can al so be
used with which the function of expected return is recal cul ated 18
and!t héttilfyAer gaing ingreanes. Asalowt indiged thaxiskbacomescmeraphiadraggn
20[ 0019] Fig. 3 shows, as a dotted line, a plot of expected val ue
wheZe the retatratréfbersthrigm E&jmcmhsitudiienuwhérbtwlamge fatleaslendesirdthe to many
expected return is generally linear. The utility 22function can

gengr atadardBgedusecoftheluriaccuprbld isk 6f aftegedodsr a loss and a
positive 23utility when the trade is for a gain. In accordance with a

hi ghly advantageous 24feature, the utility function has |less than a
linear relationship with the return. 25Moreover, the negative utility

for gaﬁ@ﬁl@%&%ﬁ%@ hufap £y 300 Glorl e KAPHS ores nore of 4

dra 2)\J 3 ret(,mn reflecting a real world situation where a | arge
tratle |U5(x fidesPr abl Whers many 3traders because of the unacceptabl e
risk of a large loss. 4 5[0020] One exanple of a suitable utility
funétion i sxtherofibor meismn adiade) = 1 - e-(xfic), where 7x = profit or
|l oss on a trade 8U(x) = utility of the trade expressed as a function
of 8he prof U(xpo+ ulilitysofdhe tiaeleSxiprestedkas afichAdls of thapirdfitiorddsy ofskei n
the trade. 11 12[0021] Kis a positive value. A plot of this utility
funet i gadegulaildl ook simlar to Fig. 3. ‘

10 K = capital at risk in the trade.

11

12 [0021] K is a positive value. A plot of this utility function would look similar to Fig. 3.

13 Other suitable utility functions, both continuous and non-continuous, for use in

14  calculating the function of expected return will be readily apparent to those skilled in

15 the art given the benefit of this disclosure.

16

17  [0022] As with the database, feedback may also be applied to the utility function.

18 The feedback can represent a change in the value to the trader of the traded asset

19  after the trade has been made, and is used to create an updated utility function

20  which is in turn is used to recalculate the function of expected return and determine

21 the size of a further trade where the recalculated function of expected return is at a

22 new maximum.

23

24 [0024] The step of calculating the function of expected return may be performed on a

25 device such as a computer, which can be a stand alone or networked computer, a



13O her suitable utility functions, both continuous and

non-conti nuous, for use in 14cal culating the function of expected
return will be readily apparent to those skilled in 15the art given
the benefit of this disclosure. 16 17[0022] As with the dat abase,

f eetibaddptopya hbed hedd depicectorexantple.utl he idajatfasecnfiastimated Telanis adyek
can represent a change in the value to the trader of the traded asset

19aft emstthe stleatkd btal%lﬁmcﬂidmday banstoretl orsthe tampuieatae vadll. upiternate
utility function 20 ichis in turn is used to recalculate the
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trade where the recal culated function of expected return is at a

new, m”ﬁj Iezé)és%f‘ol‘ g@r?cﬁ él' E‘gdéeti B a%&%&%& ALs Bd d (El%dfclijrpﬁ'ltel AnBlter.
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2 as the sel ected ut|||ty function may be stored on the conputer as
wel §. HMtpdhegePYERIt abases of estimated returns and alternate utility
functions, either for the sane 4 tradeable asset or for other
tradeabl e assets, may al so be stored on the conputer. 5Further, the
dat abase, the utility function and feedback may be adjustabl e by

i npgit s [B0RAFihs s@t@mui %pregel%ﬂﬁéﬁbnauﬂal resgienapplyimgthesasthadi ve
beneficial result of applying the nmethod 9di scl osed herein. By

SEC0UT Rt 187 4SCominy 1 GaBl AL td Bt O Sl et
t r%le tljssr'en ct(ql ™ Eegt h\ioghé frader's probability of return on a trade using this method is
11  advantageously shifted to the right and downward, when compared with trader’s
12 returns which do not use the method disclosed herein. This reflects reduced risk but
13 reduced large returns as well. It has been found that avoiding severe losses is
14 highly advantageous, as a trading firm can routinely handle small losses, but severe
15 losses can result in bankruptey. In Fig. 5, application of the method disclosed
16  herein reduces the maximum loss from 200,000 to 60,000.
17
18 [0025] From the foregoing disclosure and detailed description of certain
19 embodiments, it will be apparent that various modifications, additions and other
20  alternative embodiments are possible without departing from the true scope and
21  spirit of the invention. The embodiments discussed were chosen and described to
22 provide the best illustration of the principles of the invention and its practical
23  application to thereby enable one of ordinary skill in the art to use the invention in

24  various embodiments and with various modifications as are suited to the paiticular

25 use contemplated. All such modifications and variations are within the scope of the



lladvant ageously shifted to the right and downward, when conpared
with trader's 12returns which do not use the nmethod di scl osed herein.
This reflects reduced risk but 13reduced |arge returns as well. It
has been found that avoiding severe |osses is 14highly advant ageous,
as b t yeénten eedatersrined i thelappeadad elajimg whenpkderpretadtin aegeidance

15l osses can result in bankruptcy. In Fig. 5, application of the

met hodwithsbé bseatith do wdrieh thayeatecfailyt legadhaxamdi eqliteddy £nbiled00, 000 to
60, 000. 17 18[0025] Fromthe foregoing disclosure and detail ed
description of certain 19enbodinents, it will be apparent that
various nodifications, additions and other 20 alternative enbodi nents
are possible without departing fromthe true scope and 21spirit of
the invention. The enbodi ments di scussed were chosen and described to

22provi de the best illustration of the principles of the invention
and its practical 23application to thereby enable one of ordinary
skill in the art to use the invention in 24 various enbodi nents and

with various nodifications as are suited to the particul ar 25use
contenplated. Al such nodifications and variations are within the
scope of the linvention as determ ned by the appended clai ns8 when
interpreted in accordance 2with the breadth to which they are fairly,
legally, and equitably entitled. 1CLAIMS 2Wat is clainmed is: 3
41. A method for calculating a size of a trade, conprising, in

conmbi nation, the 5steps of:



6sel ecti ng a database of estinmated returns of a traded asset;
7selecting a utility function representative of utility of a given
return to a trader 8of the traded asset; 9using a conputer to
calculate a function of expected return which is based 10upon the
dathbase of estimated returns and t®HAMS ity function; and
lldeterm ning the size of the trade where the function of expected

r etur nWisatds tRimegigsrum 13 14 2. The nethod of claim 1 further
conprising the step of updating the database 15and recal cul ating the
fungtion of expected return with the updated database. 16 17 3. The
met hod of claim1 further conprising the steps of 18applying a

f eedbagk toat i dal i rel Sen a
15 Enange | A TRSIPEEXich Y 4 aq BRSIRR, COMPBRE, B bor BRIEFRE"YR, 0
made, a%d ttg_ereby 20creating an updated utility function; and

recaPCif&li ng the function of expected return with the updated
utility function to 22 determne the size of a further trade where
t heé f unct i ofelefting pslatapsaeipsiimatedireturnsofafiagadianset: 24 14. The
met hod of claim1 wherein the step of calculating the function of
expect ed 2r selacting 8 ulidityf funetion bgpresertgtiee bhatildy pf adinetn oftutrhte a trader
dat abase and the utility function. 3 45. The nethod of claim1 wherein
t heg dabiieteaddd &sdeitat ed returns of the

9 using a computer to calculate a function of expected return which is based

10 upon the database of estimated returns and the utility function; and

11 determining the size of the trade where the function of expected return is a

12 maximum.

13

14 2. The method of claim 1 further comprising the step of updating the database

15  and recalculating the function of expected return with the updated database.

16
17 3. The method of claim 1 further comprising the steps of
18 applying a feedback to the utility function, wherein the feedback represents a

19 change in the value of the traded asset after the trade has been made, and thereby
20  creating an updated utility function; and

21 recalculating the function of expected return with the updated utility function to
22 determine the size of a further trade where the function of expected return is at a

23 new maximum.

24

10



5traded asset conprise one of historic returns and a nodel of
estimated returns. 6 76. The nethod of claim5 wherein the nodel of
estimated returns is a probability 8density function. 9 107. The

met hod of claim6 wherein the probability density function accounts
forl a 41pr obhgimethpd e daelabhm)@reméh@ustem@fecmtdaéngathﬁ fvagtior pEexpected
where the trade is 12reversed. 13 148. The nethod of claimb5 wherein

t he2 norturrcisparicseedadbyf integratiog alpretioct of thS detalbrase. anbtheigilifhfinetdmod
of claim1l wherein the utility function generates a negative utility
18when the trade is for a loss and a positive utility when the trade
S for a gain, and 19the negative utility for |osses increases at a

r at ster i i ,

2210, The netThgﬁ%bBQf’EQ%@ FinRoih the gatee 2R Sfieidd E%?ﬁ%?féf‘srn s
23 ) rofit or S =
G111 e ﬁﬁ%e&%oga%fse%?%ggéﬁ%&c Brinsartim et RLeSmpREsImes of

the62 trade x; and 3K = capital at risk in the trade.

7 6. The method of claim 5 wherein the model of estimated returns is a probability
8 density function.
9
10 7. The method of claim 6 wherein the probability density function accounts for a
11  probability of reaching one or more predetermined levels where the trade is

12  reversed.

13

14 8. The method of claim 5 wherein the model comprises a filter on historic

15  returns.

16

17 9. The method of claim 1 wherein the utility function genérates a negative utility

18  when the trade is for a loss and a positive utility when the trade is for a gain, and

19 the negative utility for losses increases at a rate faster than the positive utility
20 for gains increases.

21

22 10. The method of claim 1 wherein the function of expected return is

23 U =1-e% where

24 x = profit or [oss on a trade

11



4 511. The nethod of claim9 wherein Kis positive. 6 712. The net hod
of claim1 further conprising using the conputer to store the

8dat abase of estimated returns of a traded asset and the utility
function. 9 1013. The nethod of claim1 wherein the utility function
i s lcont i nuobéx) =L utility of the trade expressedascafunciiag o4 the peofdor dpssraidee
conprising, in conbination: 13a database of estimated returns of a
tr &@lediradesat asdiored on the device; and 14a utility function
representative of utility of a given return to a trader of the

15ty aded asget capitd @8 rigR id e @gy¥é.ce; 1bwherein the device cal cul ates
a function of expected return based upon the 17dat abase of estimated
returns and the utility function, and determ nes the size of the 18
trade where the function of expected return is a maxi num 19

5 11. The method of claim 9 wherein K is positive.
6
7 12, The method of claim 1 further comprising using the computer to store the

8 database of estimated returns of a traded asset and the utility function.

10 13.  The method of claim 1 wherein the utility function is continuous.

11

12 14. A device for calculating a size of a trade, comprising, in combination:

13 a database of estimated returns of a traded asset stored on the device; and
14 | a utility function representative of utility of a given return to a trader of the

15 traded asset stored on the device;

16 wherein the device calculates a function of expected return based upon the
17 database of estimated returns and the utility function, and determines the size of the
18  trade where the function of expected return is a maximum.

19

12



