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N: number of managed accounts 

a; : allocation factor for account i, that is. ai = sair where AUM, 
asset under management for account i 2. Xc. M, 2. 

NP: portfolio (system) net position at time t 

NP: account net position at time t 
Ht: total cumulative (aggregated) realized P&L at time t 

H: account i cumulative (aggregated) realized P&L at time t 
gt: quantity of filled order (buy or sell) at time t 

rounded allocation of quantity q for managed account i at time t G. 

p: price of the filled order at time t 

where t is the time for the last filled Order. Without loss of generality 
assume time t - 1 was the time for the filled order prior to the last filled order. 

NP = NP-1 + qi 
NP = NP + q: 

N 

X at 
ic 

H = HL-1 + NP-1 X (p; - p.-) 

Git 

H = H. -- NP- X (P - p-1) 
- HL; 1 + (NT_2 + q: 1) x (p, - p. 1) 

Af N 

var(NP) - X X (NP. - NP)? 
i-sl j=i-- 

N 
- / FL: 

Q = ( ! - H.) 
ir C. 
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Receive input data that includes the 
quantity of filled order (buy or sell) at 

time t and the price of the filled order at 
S4O1 time t. 

Determine a fair allocation for a filled 
order at a time t-1 that is as close to 
proportionally distributed as the 

rounding allows where the net position 
across all managed accounts has the 

same sign. 

Generate an output job including the fair 
allocation. 
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S503 as Abeginning and Abest 

Additional 
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remaining? 

S508 

Output Abest 

Generate perturbation of 
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Store (the products of 
S502-4 No these values and the 

- Stored sign) minus the 
Determine an account with a respective accounts 

maximum stored absolute value. net positions at time t 
2 as an estimated 
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S502-5 
Sum of these values 
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greater than the absolute 
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At least two 
accounts? 

S601 No 

Use the pairs (+1 -1, +2-2 and +3 -3 to generate perturbations. 
(That is, for all pairs of unique accounts all and a2, where all,a2 and 
a2,al are considered as different pairs of unique accounts, calculate Q 
values for Sanity check-adjusted versions of the legitimate starting 
allocation modified in each of the following ways: increasing a 1's 

allocation by 1 while decreasing a2's allocation by 1, increasing al’s 
allocation by 2 while decreasing a2S allocation by 2, and increasing 

al’s allocation by 3 while decreasing a2S allocation by 3) 

S602 

At least 
three 

accounts? 

S603 

Also use the triplets +2 -1 -1, -2 + 1 + 1, +3-2-1 and -3 +2 +1 to 
S604 generate perturbations. 

At least 
four 

accounts? 
S605 

Yes 

Also use the quadruplet +1 - 1 + 1 -1 to generate perturbations. S606 
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sign = sign (NP-1) 

timp, = Cx; X NP-1 for all i 

timp, = round(tmp,) for all i 

while X tmp, 7 NP 1 
let u be index for the maximurn of tnp = timp, ..., tmpy 
if more than one index, then pick one 

if X tInp, > NP-1 
tinp, - timp, - 1 

else if X timp, < |NP, 
timp, = timp, + 1 

end-if 

end-while 
- 
NP, 1 = sign X trip, 

s X Yws -- i. 

Then the estimated allocation for each managed account is G = NP, - 
NP . 

FIG 7 
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if buying g- contracts and there is negative d 1 for some t, then set 
NP = NP 

while XY (NP - NP) zq 
f = i y - NP, 2 
let i be the index for the maximum of y 
then do the following adjustment NP = NP - 1 

end 

if selling g-1 contracts and there is positive a for some t, then set 
NP = NP. , 

w-s N while XY (NP - NP; )7 g 
y = NP - NP 
let i be the index for the Illininum of y 
then do the following adjustinent NP = NP +1 

end 

Then g; = NP - NP is a (legitimate) allocation 

FIG 8 
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if N > 2 (two Or more managed accounts) use the following pairs: 
a a2 = +1 - 1), an a) = H2 

for i = 1,..., N 

for i = 1,..., N. 

if izi 
i - NIE i !. NP = . t- (i. 

NP = NP + a 
if NP > 0 for all . 

------ 2, and al (12) re +3 -3 

first do sanity check (pseudo-code provided earlier) 

and then calculate Q 
if Qneu eprevious 

save the allocation qi. 
else if Orett, Qprevious 

NP NP - NP, wo 

pick the allocation that has a smaller tar (NP-1) 
end-if 

end-if 

end-if 

end-if 

end-for 

FIG. 9A 
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if N > 3 (three or more managed accounts) use the following 
triplets: a a 2 a.3) = +2 - 1 - 1), at a 2 a.3) = -2 + 1 + 1, 
a1 a 2 a.3) = +3 - 2 - 1, and a as aa = -3 + 2 +1 

for i = 1,..., N. 

for j = 1,..., N 

for k - 1. . . . . N. 

if iz j and 7 k and iz ki 

NP = NP + a 
NP = NP + a 
NP = NP + as 
if NP. > 0 for all i, 

first do sanity check (pseudo-code provided earlier) 

and then calculate Q 

if Q.e. < Qprevious 

save the allocation q = NP - NP 
else if Qnee - Qprevious 

pick the allocation that has a snaller var (NP-1) 
end-if 

end-if 

end-if 

end-for 

end-for 

end-for 

FIG 9B 
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if N > 4 (four or more managed accounts) use the following quadruplets: 
al C2 (h:3 a4) +1 - 1 -- -1 

for i = 1,..., N 

for j = 1, . . . . N 

for k = 1,..., N. 

for l = 1,..., N 

if izi and iz k and i Al and jz k and jzl and k Al 

NP = NP -- a 
NP W. NP -- (t 

NP = NP + as 
NP = NP + a 
if NP. > 0 for all 

first do sanity check (pseudo-code provided earlier) 
and then calculate Q 

if Qnew s (2previous 

save the allocation qi = NP - NP 
else if Qneu = (previous 

pick the allocation that has a smaller war (NP-1) 
end-if 

end-if 

end-for 

end-for 

end-for 

end-for 

FIG. C. C 
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ALL FILLED ORDER FOR BUND 

2:54:612 15 . 15 12.17 O O 
2:54,628 7 . 22 1217 O O 
2.5:28:49, 7 . 29 1216 .308 .308 
2:20:28:442 . 30 21.18 812 504 
221:56:567 3 . 33 12147 420 84 
250:14:5 . 2 31 121.17 O 84 

251:24,729 . 7 24 121.48 434 518 
2:54:32,620 . 2 22 1219 336 854 
3:5:13:33 . 5 17 121.28 2772 3626 
3:5:13:49 . 10 7 12128 O 3626 
3.5:14:47 . 5 2 12129 98 3724 
3:20:297 . 6 4 121.35 168 3892 
3:21:23.72 . 14 18 121.36 -56 3836 
3:21:44.830 . 6 24 12.37 .252 3584 
3:35:3:650 . 9 33 1215 4704 1120 
3:35:21:276 . 18 51 12152 462 1582 
3:38,7198 . 9 60 12153 714 2296 

FIG. 10A 
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ALL FILLED ORDER FOR BUND 

TIME BUY SELL NETPOSITIONPRICELASTPERIODP&LCUMULATIVEP&L 
3:50:3371 9 . -51 12143 8400 6104 
3:50:3:402 19 . . .32 12143 0 604 
3:54:5:886 9 . 23 12142 448 6552 
4:5:3:837 2 . 21 1242 O 6552 
4:5:35:978 7 . . .14 1214, 294 6846 
4:20:13:216 . -15 1214 196 7042 
4:20:21794 - 3 18 12141 -210 6832 
4:22:34:732 - 19 12142 252 6580 
4:35:14:560 . 4 23 12144 -532 6048 
4:36:32:419 . 11 34 12145 -322 5726 
4:36:48:372 . 4 -38 12146 476 5250 
4:50.2904 . 4 .42 121.52 -3192 2058 
4:549.779 . 11 53 12153 .588 1470 
4:57:25:622 - 4 57 124.54 -742 728 
5:5:3:482 3 . . .54 12.53 798 1526 
5:5:3:513 7 . . .47 12153 O 1526 
5:7:26:722 3 . . .44 12.52 658 2184 
5:20:3:165 . 7 .51 121.55 .1848 336 
5:20:3:197 . 3 54 12.55 O 336 
5:20:50:900 . 3 57 12456 -756 420 
5:35:3:403 8 . . .49 1254. 1596 1176 

FIG. 10B 
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ALL FILLED ORDER FOR BUND (CONTD) 

5:35:3:418 4 . . .45 12154 O 1176 
5:36:11.90 4 . . .41 12153 630 1806 
5:50:3:43 6 . . .35 1215 1722 3528 

5:58:41:606 14 . . .21 1249 490 4018 
5:59:29:403 6 . . .15 12148 294 4312 
6-5:2.856 5 . -10 12146 420 4732 
6-5:2.872 2 . -8 12146 O 4732 
6:5:36:637 2 . -6 12145 112 4844 
6:20:3:590 . 3 9 12148 .252 4592 
6:20:16:950 . 7 -16 12149 -126 4466 
6:20:55:122 . 3 19 1215 .224 4242 
6:35:6:825 . 7 26 12155 -1330 2912 
6:35:1998 . 14 40 12156 364 2548 
6:41:30.903 - 7 .47 12457 -560 1988 
6:50:3:226 3 . . .44 12.54 1974 3962 
6:50:5:602 8 . . .36 12153 616 4578 
6:50.38:107 3 . . .33 121.52 504 5082 
7:53:209 . 3 -36 121.55 .1386 3696 
7:6:9584 . 8 .44 12156 -504 3192 
7:20:3:35, 5 . . .39 12154 1232 4424 
7:24:11:11G 11 . . .28 12153 546 4970 

FIG. 10C 
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ALL FILLED ORDER FOR BUND (CONTD) 

7:35:3:116 . 2 -30 12154 -392 4578 
7:46:13:148 . 4 -34 12155 -420 41.58 
7:46:15:49 . 2 36 121.56 .476 3682 
8:52:960 . 2 -38 121.55 504 4186 
8:20:2991 . 4 .42 1216 .2660 1526 
8:20:22:116 . 53 1216 -588 938 
8:35:2:913 6 . . .47 12159 1484 2422 
8:35:2945 12 . . .35 12159 O 2422 
8:39:48:195 6 . . .29 121.58 490 2912 
8:50:3:70 . 5 34 121.64. 2436 476 
8:50:7:382 . 13 47 121.65 .476 O 
8:56:10.507 . 5 52 121.66 658 -658 
9:5:3:132 . 6 58 12198 -23296 23954 
9:5:3:820 - 14 -72 12199 -812 24766 

9:11:51:959 . 6 78 122 1008 25774 
9:20:3:57 3 . . .75 12198 2184 23590 
9:35:3:292 - 1 -76. 12211 13650 37240 
9:35:27:386 - 2 -78 122.12 -1064 38304 
9:35:28:511 . 79 122.13 -1092 39396 
9:50:3:526 4 . . .75 12207 6636 .32760 
9:50:6:479 10 . -65 12206 1050 31710 
9:50:16:839 4 . -61 12205 910 .30800 

FIG. 10D 
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ALL FILLED ORDER FOR BUND (CONTD) 

10:53,776 7 . . .54 12201 3416 .27384 
10:5:3,776 3 . -51 12201 O .27384 

10:20:22.895 . . . . .52 12203 -1428 .28812 
10:35:2:876 . 6 .58 12219 -11648 .40460 
10:35:2:876 . 14 72 122.19 O .40460 
10:35:2923 . 6 78 12219 O .40460 
11.5:12:173 . 2 -80 12252 -36036 -76496 
11:20:3:407 3 . . .77 12249 3360 73136 
11:20:7,188 7 . . .70 12248 1078 72058 
11:20:28:50, 3 . -67 12247 980 71078 
11:35:3:849 3 . -64 12242 4690 -66388 
11:35:7:880 9 . -55 12241 896 -65492 
11:36:12:180 3 . -52 1224 770 64722 
11:50:3:209 8 . . .44 12236 2912 61810 
11:50:3:224 3 . . .41 12236 O -61810 
11:50:27:740 3 . . .38 12235 574 61236 
12.5:22:730 - 3 .41 12241 -3192 -64428 
12:20:14:439 . . . . .42 12239 1148 63280 
12:20:14:455 . 4 46 12239 O 63280 
12:20:38:736 . . . . .47 1224 -544 -6.3924 
12:35:3:59 . 3 -50 12243 -1974 -65898 
12:35:3:59 . -51 12243 O -65898 

FIG. 1 OE 
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ALL FILLED ORDER FOR BUND (CONTD) 

12:50:25:598. 1 . . . .50 122.41 1428 64470 
12:50:25:613 3 . . .47 122.41 0 -64470 
13:0:14:570 . . .46 1224 658 -63812 
13:5:13:635 3 . . .43 1224 O -63812 
13:5:13:635 6 . . .37 1224 0 -63812 
13:20:25:969 . 5 .42 12247 -3626 -67438 
13:21:2:750 . 13 -55 12248 -588 -68026 
13:22:24:79 . 5 -60 122.49 -770 -68796 
13:35:14:443 2 . . .58 12246 2520 -66276 
13:36:11:803 7 . . .51 122.45 812 -65464 
13:50:27:261 3 . . .48 122.45 O -65464 
13:50:27:261 9 . . .39 122.45 O -65464 
13:53:47:716 3 . . .36 122.44 546 -64918 
14:5:3:361 14 . . .22 122.42 1008 -63910 
14:5:3:376 6 . . .16 12242 O -63910 
14:6:50:190 6 . -10 122.41 224 -63686 
14:24:47:759 1 . . .9 122.44 420 -64106 
14:35:14:497 1 . -8 122.45 -126 -64232 
14:50:14:394 . 2 -10 122.49 .448 -64680 
14:50:14:425 - 7 .17 122.49 O -64680 
15:6:13:837 . 3 20 122.49 O -64680 
15:20:3:202 5 . . .15 122.42 1960 -62720 
15:20:3:218 11 . 4 12242 O -62720 
15:35:3:817 . . .3 122.43 .56 -62776 

FIG. 1 OF 
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METHODS FOR POST TRADE ALLOCATION 

RELATED APPLICATION 

0001. This application is a continuation of U.S. applica 
tion Ser. No. 14/103,585, entitled “METHODS FOR POST 
TRADE ALLOCATION', by Massoud Heidari, et al., filed 
Dec. 11, 2013, which is a Continuation of application Ser. No. 
13/178,026, entitled “METHODS FOR POST TRADE 
ALLOCATION', by Massoud Heidari, et al., filed Jul. 7, 
2011, the contents of each being incorporated herein by ref 
erence in its entirety. 

FIELD OF THE INVENTION 

0002 The present invention relates in general to the post 
trade allocation of trades between multiple accounts, and 
specifically to a method for nonbiased allocation of trades. 

BACKGROUND OF THE INVENTION 

0003 Exchanges do not allow for fractional contract sizes. 
As a result, allocation of block trades between different 
accounts requires rounding of positions, which can result in 
biased allocations. The recognition of average prices can 
lessen the amount of bias to some degree. However, not all 
exchanges recognize average prices Such as EUREX. Alter 
native allocation procedures that have been Suggested for 
exchanges that do not recognize average prices can result in a 
biased allocation between trades. These alternative allocation 
procedures do not guarantee convergence towards the respec 
tive accounts appropriate allocated portion of the returns, 
regardless of the number of separately managed accounts, 
even when the number of filled orders grows sufficiently 
large. One such methodology which fails to necessarily con 
Verge or guarantee a fair outcome is the "High Account High 
Price' methodology. Accordingly, there is a need for alterna 
tive allocation methods that are more equitable and that do not 
suffer from these drawbacks. 

SUMMARY OF THE INVENTION 

0004. The present invention provides a computerized 
method for reducing bias in allocation of trades. This method 
can be applied, without limitation, to trades over all 
exchanges. While this method is particularly effective in 
reducing, or eliminating (to the extent that rounding allows) 
bias in Such exchanges as EUREX that do not recognize 
average prices, it can also be applied for trades over 
exchanges that do recognize average prices. The present 
method reduces bias by computing, in a processor of an 
electronic computing device (including without limitation a 
desktop computer, a laptop, a server, or a mobile device, or 
other electronic systems and devices), and thereby ensuring, 
a trade allocation that is “fair and optimal.” by which it is 
meant that cumulative profit and loss are divided amongst 
accounts according to their relative account allocation fac 
tors, to the maximum extent that rounding permits. According 
to the method, gross trading returns for each account will 
converge towards that accounts appropriate allocated por 
tion of the returns, regardless of the number of separately 
managed accounts, as the number of filled orders grows Suf 
ficiently large (i.e., as will happen over a period Such as a day, 
a week, or a Subscription redemption period). Embodiments 
of the method further ensure that the separately managed 
accounts have a net position which is: i) in each case greater 
than or equal to Zero, or ii) in each case less than or equal to 

Feb. 26, 2015 

Zero. That is, that they all have the same sign. Embodiments 
of the method guarantee other results, including i) guarantee 
ing that if the last, or any, filled order of the day flattens a 
portfolio, then all managed accounts get flattened as well ii) 
guaranteeing that if the system was flat immediately prior to 
the last filled order of the day, that the last filled order of the 
day is allocated according to the accounts respective alloca 
tion factors (again, to the extent that rounding permits); and 
iii) otherwise, that the allocation across all managed accounts 
is fair and optimal (again, to the extent that rounding permits). 
The method computes, for purposes including, but not limited 
to, ultimately communicating to the holders of the managed 
accounts their respective profits and losses, trades across the 
managed accounts which may be electronically represented, 
without limitation, as a vector of integers of like sign. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0005. Further features and advantages of the invention 
may be understood by reviewing the following detailed 
description of the preferred embodiments of the invention 
taken together with the attached drawings, in which: 
0006 FIGS. 1-1C show a variety of embodiments of com 
puter systems having allocation computing parts, which com 
puter systems may be used to carry out the method of the 
present invention; 
0007 FIG. 2 shows a further example computer system 
which may be used to carry out the methods of the present 
invention; 
0008 FIG.3 shows yet another example computer system 
which may also be used to carry out the methods of the 
present invention; 
0009 FIG. 4 shows a number of definitions, equations and 
formulas useful to one of ordinary skill in the art in carrying 
out the present invention and in understanding the Subject 
matter thereof; 
0010 FIG. 4A shows a flow diagram of an embodiment of 
the present invention; 
(0011 FIGS. 5A-5C shows a flow diagram of an embodi 
ment of the present invention involving the generation of a 
legitimate starting allocation and the determination of a clos 
est-fitting allocation from amongst this legitimate starting 
allocation and Some number of perturbations of this legiti 
mate starting allocation; 
0012 FIG. 6 shows a method of determining a particular 
set of perturbations such as may be used in the method of 
FIGS.5A-5C; 
0013 FIG.7 shows exemplary pseudocode, which may be 
implemented in any of a variety of computer programming 
languages or computer applications, for generating an esti 
mated allocation for each managed account; 
0014 FIG. 8 shows exemplary pseudocode, such as may 
be implemented in any of a variety of computer programming 
languages or computer applications, for performing a “sanity 
check adjustment, as described in this specification, and for 
generating an allocation considered to be “legitimate': 
(0015 FIG. 9A-9C show pseudocode, such as may be 
implemented in any of a variety of computer programming 
languages or computer applications, for generating a number 
of perturbations of for example, a "legitimate” starting allo 
cation, and determining the closest-fitting of these perturba 
tions according to a metric, wherein the operations repre 
sented by these figures are preferably performed in sequence; 
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0016 FIG. 10A-10F show an exemplary table containing 
examples of filled orders for a portfolio for Bunds on Monday 
Apr. 18, 2011; and 
0017 FIG. 11A-11H show a table containing allocations 
of the filled orders of FIG. 10A-10F across three managed 
accounts which would occur according to an embodiment of 
the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0018 FIG. 1 includes one allocation processing apparatus 
100 with an allocation computing part 100a and output part 
100b, as well as five other network devices 14-1 through 14-5 
connected to a network 11. The network 11 can include one or 
more of a secure intranet or extranet local area network, a 
wide area network (WAN), any type of network that allows 
secure access, or a combination thereof. Further, other secure 
communications links (such as a virtual private network, a 
wireless link) may be used as well as the network connec 
tions. In addition, the allocation processing apparatus 100 
may be connected to a network that employs TCP/IP (Trans 
mission Control Protocol/Internet Protocol), but other proto 
cols such as SNMP (Simple Network Management Protocol) 
and HTTP (Hypertext Transfer Protocol) can also be used. 
How devices can connect to and communicate over the net 
works is well-known in the art and is discussed for example, 
in “How Networks Work”, by Frank J Derfler, Jr. and Les 
Freed (Que Corporation 2000) and “How Computers Work”, 
by Ron White, (Que Corporation 1999), the entire contents of 
each of which are incorporated herein by reference. 
0019. It should be appreciated that such numbers and 
types of other network devices, terminals and apparatuses are 
arbitrary and are selected as an example in order to facilitate 
discussion, and that the Subject matter of this disclosure can 
be implemented in a system including one or more systems, 
servers, apparatuses and terminals. Other devices, such as 
other scanners, printers and multi-function devices may also 
be connected to a network, as is well known in the art. Further, 
the network devices, allocation processing apparatus 100, 
allocation computing part 100a and output part 100b may be 
connected in a different network arrangement to that depicted 
in FIG. 1A. 
0020. The allocation processing apparatus 100 of the 
present invention may be realized by a computer program 
product including a computer-usable, non-transient medium 
(such as a disk storage apparatus) having instructions tangi 
bly embodied therein that are executed by a computer. Thus, 
it should be understood that the allocation processing appa 
ratus 100 may be executed on a computer. The allocation 
processing apparatus may be executed on a client terminal 
and/or network-connected device. The functionalities of the 
allocation computing part 100a may be provided by a soft 
ware application Such as a programmable application (e.g., 
Microsoft Excel), a dedicated financial software application, 
another application, an operating system (OS), firmware, 
operating on a terminal and/or network-connected device. 
0021. The allocation processing apparatus 100 may 
include a data storage system that can comprise one or more 
structural or functional parts that have or Support a storage 
function. For example, the data store can be, or can be a 
component of a source of electronic data, Such as a document 
or financial data access apparatus, a backend server con 
nected to a document or financial data access apparatus, an 
e-mail server, a file server, a multi-function peripheral device 
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(MFP or MFD), an application server, a computer, a network 
apparatus, or a terminal. It should be appreciated that the term 
“electronic document’ or “electronic data', as used herein, in 
its broadest sense, can comprise any data that a user may wish 
to access, retrieve, review, or otherwise use. 
0022 Allocation processing apparatus 100 is not limited 
to a computer or server, but can be manifested in any of 
various devices that can be configured to communicate over a 
network and/or the Internet, including but not limited to a 
personal, notebook or workStation computer, a terminal, a 
kiosk, a PDA (personal digital assistant), a tablet computing 
device, a Smartphone, a server, a mobile phone or handset, or 
another information terminal Each device may be configured 
with Software allowing the device to communicate through 
networks with other devices. It should be understood that the 
allocation processing apparatus 100 may be the device that is 
actually performing, with its output part 100b outputting the 
output job (e.g. an e-mail, a transmission to separate financial 
Software, a printer or automated call-in system, a display on a 
screen, or other electronic action making beneficial use of the 
calculated allocation), or the allocation processing apparatus 
may be connected via the network 11 to another device (such 
as MFD 14-3 or printer 14-4) that is performing the output 
job. Similarly, it should be understood that one or more of the 
processing functions described above as being performed by 
the processing part 100a may instead be performed by 
another device connected to the allocation processing appa 
ratus 100 via the network 11, such as terminal 14-1, MFD 
14-3 or Server 14-5. 

0023 FIG. 1A shows one embodiment where the alloca 
tion computing part 203a is included as part of a computer 
terminal 23 connected to exemplary network 11. FIG. 1B 
shows another embodiment where the allocation computing 
part 204a is included as part of a server 24 also connected to 
an exemplary network 11. FIG. 1C shows a further embodi 
ment where the allocation computing part 205a is part of a 
stand-alone workstation 25 connected to a network 26 which 
may take any of the variety of forms, which are readily known 
in the art. Again, FIGS. 1-1A are merely indicative of the 
breadth of Such arrangement of electronics, computers and 
computing devices, which may be used to carry out the inven 
tive methods disclosed herein and are not intended to limit 
those to which the invention may be applied. 
0024 FIG. 2 shows an exemplary arrangement of an allo 
cation processing apparatus as a computer, for example, that 
can be configured through software to provide the allocation 
processing apparatus 100 illustrated in FIG. 1. As shown in 
FIG. 2, the allocation processing apparatus 600 includes a 
controller (or central processing unit) 61 that communicates 
with a number of other components, including memory or 
storage part 62, network interface 63, display 64 and key 
board 65, by way of a system bus 69. 
0025. The allocation processing apparatus 600 may be a 
special-purpose device (such as including one or more appli 
cation specific integrated circuits or an appropriate network 
of conventional component circuits) or it may be software 
configured on a conventional personal computer or computer 
workstation with Sufficient memory, processing and commu 
nication capabilities to operate as a terminal and/or server, as 
will be appreciated to those skilled in the relevant arts. 
0026. In allocation processing apparatus 600, the control 
ler 61 executes program code instructions that control device 
operations. The controller 61, memory/storage 62, network 
interface 63, display 64 and keyboard 65 are conventional, 
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and therefore in order to avoid occluding the inventive aspects 
of this disclosure. Such conventional aspects will not be dis 
cussed in detail herein. 

0027. The allocation processing apparatus 600 includes 
the network interface 63 for communications with other 
devices through a network. However, it should be appreciated 
that the subject matter of this disclosure is not limited to such 
configuration. For example, the allocation processing appa 
ratus 600 may communicate with client and/or other termi 
nals through direct connections and/or through a network to 
which some components are not connected. As another 
example, the allocation processing apparatus 600 need not be 
provided by a server that services terminals, but rather may 
communicate with the devices on a peer basis, or in another 
fashion. 

0028. In one embodiment, allocation processing apparatus 
100 may be manifested as a multi-function device, which may 
be any apparatus (including a microprocessor chip or a col 
lection of devices having varying degrees of integration) that 
has the ability to perform two or more functionalities. The 
multi-function device may be a terminal or any computing 
device including but not limited to a personal, notebook or 
workstation computer, a kiosk, a PDA (personal digital assis 
tant), a tablet computing device, a Smartphone, a server, a 
mobile phone or handset, or another information terminal. 
0029. An example of a configuration of a multi-function 
device is shown schematically in FIG. 3. Device 700 includes 
a central processing unit (CPU) 80, and various elements 
connected to the CPU 80 by an internal bus 82. The CPU 80 
services multiple tasks while monitoring the state of the 
device 700. The elements connected to the CPU 80 include a 
scanning unit 70, a printing unit 71, an allocation computing 
part 72, a read only memory (for example, ROM, PROM, 
EPROM, or EEPROM)73, a random access memory (RAM) 
74, a hard disk drive (HDD) 75, portable media (for example, 
floppy disk, optical disc, magnetic discs, magneto-optical 
discs, or semiconductor memory cards) drive 76, a commu 
nication interface (I/F) 77, a modem unit 78, and a control 
panel 79. 
0030 Program code instructions for the device 700 can be 
stored on the read only memory 73, on the HDD 75, or on 
portable media and read by the portable media drive 76, 
transferred to the RAM 74 and executed by the CPU 80 to 
carry out the instructions. These instructions can include the 
instructions to the device to perform specified ones of its 
functions and permit the device 700 to interact with other 
network devices, and to control the operation panel 79 and the 
allocation computing part 72 of the device 700. The control 
panel 79 includes a display screen that displays information 
allowing the user of the device 700 to operate the device 700, 
and optionally to display as output an allocation determined 
by the allocation computing part 72. The display Screen can 
be any of various conventional displays (such as a liquid 
crystal display, a plasma display device, or a cathode ray tube 
display), but preferably allows the operator to conveniently 
take advantage of the services provided by the system. The 
display screen does not need to be integral with, or embedded 
in, the operation panel 79, but may simply be coupled to the 
operation panel by either a wire or a wireless connection. The 
operation panel 79 may include keys for inputting informa 
tion or requesting various operations. Alternatively, the 
operation panel 79 and the display screen may be operated by 
a keyboard, a mouse, a remote control, touching the display 
screen, Voice recognition, or eye-movement tracking, or a 
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combination thereof. The device 700 is a multifunction 
device (with scanner, printer and allocation computing) and 
in addition can be utilized as a terminal to download docu 
ments or financial information from a network. 

0031 Additional aspects or components of the device 700 
are conventional (unless otherwise discussed herein), and in 
the interest of clarity and brevity are not discussed in detail 
herein. Such aspects and components are discussed, for 
example, in “How Computers Work.” by Ron White (Que 
Corporation 1999), and “How Networks Work” by Frank J. 
Derfler, Jr. and Les Freed (Que Corporation 2000), the entire 
contents of each of which are incorporated herein by refer 
CCC. 

0032 FIG. 4 shows a number of definitions and formulas 
that will be used in the description of the various methods of 
the invention. The invention is intended to generate a fair 
allocation of the trades filled for a portfolio by a time t-1, 
amongst N managed accounts. N can be any counting num 
ber. For example, in FIG. 11A-11H, N is 3. Each of these N 
accounts have an allocation factor a representing the portion 
of the portfolio optimally attributable to that account. For 
example, in FIG. 11A-11H the account allocation factors are 
37.02%, 31.63%, and 31.35%. The portfolio, at any given 
time, has a net position, as do the individual accounts, as 
shown for example in the 4 "net pos' columns of FIG. 11A 
11H. Additionally, both the portfolio and the individual 
accounts have a total cumulative realized profit and loss at any 
given time, as shown for example in the "cum p&l columns 
of FIG. 11A-11H. The cumulative realized profit and Loss 
may be calculated for any period (such as daily, weekly, or for 
each Subscription/redemption period). At any time, there is a 
quantity q of filled order, for either a buy or a sell, for the 
portfolio. This can be seen for example in the “Buy” and 
“Sell” columns of FIG. 10A-F or the leftmost “Buy” and 
“Sell” columns of FIG. 11A-11 H. One of ordinary skill in the 
art will understand that it is not necessary to separately tracks 
buys and sells within a computer program or process, such as 
with separate storage variables, but that both may be tracked 
for example with a single integer which may be positive for 
buys and negative for sells. There is also a quantity of filled 
order for each of the N managed accounts at any given time, 
which is that accounts rounded allocation of the filled order 
of the portfolio as a whole. An important aspect of the present 
invention, which will be discussed in the specification in 
depth, is the manner in which it calculates this quantity for 
each of the individual managed accounts. At any given time 
there is also a price of the filled order, which price is used in 
a number of computations according to embodiments of the 
present invention. 
0033 Preferably, the calculation is made, at or after time t 
(the time of the most recent filled order) to determine a fair 
allocation of a filled order made at time t-1, that is, the time 
of the filled order prior to the most recent filled order. How 
ever, one of ordinary skill in the art will understand that, while 
assigning times in this fashion and performing the calcula 
tions at these times is preferable, the present invention is 
intended to include such trivial or nontrivial modifications to 
the assignments of particular times as: i) assigning additional 
times between filled orders (and perhaps performing addi 
tional unnecessary calculations), at which times there is 
effectively a filled order of 0 buys or 0 sells; or ii) combining 
multiple filled orders into a single transaction at Some time 
(such as by adding up the buys or sells and using a price 
somewhere between, inclusively, the prices at the times of 
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each of the multiplefilled orders). Likewise, one of skill in the 
art will understand that it is within the scope of the present 
invention that computations of allocations may take place in 
“real time,” that is, immediately at or following time t, or that 
computations may take place at other times, such as by per 
forming multiple "catch-up' allocation computations since 
the last allocation computation based on historical price and 
quantity data. For example, these "catch-up' allocation com 
putations may be performed whenevera user or client or other 
authorized party requests that allocations for one or more 
managed accounts be revealed. Even when “real time' allo 
cations are intended to be implemented, it will be understood 
that delays in determination of allocations may occur as a 
result of delays in providing an allocation processing appa 
ratus with current price and quantity data or from computa 
tional delays in the processing apparatus itself, and that all 
such delays are still intended to be within the scope of this 
invention. 
0034. An important goal of the invention, consistent with 
the above understanding, is to calculate, at Some time con 
current with or after time t, a fair and optimal allocation 
and/or net position for each of the N managed accounts at 
time t-1. This is because the filled order at time t-1 can have 
recognized profit and loss, while the filled order at time I 
Cannot. 

0035. A number of formulas are shown in FIG. 4, such as 
may permit one of skill in the art to continuously determine 
current values of these variables from previous values of these 
variables. Additionally, FIG. 4 shows formulas which will 
permit one of skill in the art to calculate the “var” and “Q' 
values at particular times for particular portfolios and particu 
lar allocations. These values are particular metrics which may 
be used according to the invention to choose amongst a 
known set of possible allocations to the various managed 
accounts. However, it will be understood that other metrics 
may be used within the confines of the particular methods set 
out in this specification, and that Such other metrics are within 
the scope of the invention. 
0036 FIG. 4A is a flow diagram giving an overview of the 
process of the invention. It will be understood that at the 
beginning of performing the method at a particular time t, the 
computer system or device performing the method already 
has access to data Such as the number of managed accounts 
for the portfolio; the managed accounts respective allocation 
factors; and at least for a previous time t-1, the following 
additional information: i) the portfolio net position, ii) the 
various account’s net positions, iii) the total cumulative (ag 
gregated) realized profit and loss for the portfolio and the 
various managed accounts, and iv) the price of the financial 
asset (or contract) at issue. 
0037. At step S401, this computer system or device elec 
tronically receives, preferably over a computer network hav 
ing access to streaming financial data or by manual input orby 
a scan of a document having Such data, input data that 
includes at least the quantity of the filled order (and whether 
the filled order is a buy or a sell) at time t as well as the price 
of the filled order at this time t. 

0038. Then, at step S402, at least the price at time t from 
this input data is used in determining an allocation across the 
managed accounts. In an embodiment, the allocation is deter 
mined so as to necessarily be as close to proportionally dis 
tributed, according to a particular metric (0 or var or a com 
bination thereof being nonlimiting examples of such metrics) 
as the available rounding (Such as integer rounding in some 
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exchanges) allows. In some embodiments, the allocation is 
determined so as to necessarily be as close to proportionally 
distributed of any possible allocation, while in other embodi 
ments it is determined so as to necessarily be as close to 
proportionally distributed of any allocation chosen from a set 
of two or more candidate allocations. Methods of generating 
candidate allocations, and in particular a “perturbation” 
method, are discussed in more detail later in this specifica 
tion. Preferably, the allocation is determined so that alloca 
tion and/or the net position across all managed accounts nec 
essarily have the same sign (e.g., if buys are considered as 
positive numbers and sells as negative numbers, that all 
accounts are assigned an allocation and/or net position that is 
greater than or equal to Zero, or alternately all accounts are 
assigned an allocation and/or net position that is less than or 
equal to Zero). This prevents the managed accounts from 
buying or selling from one another. 
0039. Then, at step S403, the system or device generates 
an output job. As discussed above, the output job may be any 
of the variety of electronic actions that put the allocation to a 
beneficial use. By way of non-limiting example, the output 
may be printed or displayed on a screen of a client or account 
manager. 
0040 FIGS. 5A-5C show another method according the 
present invention which is also performed electronically with 
a computer system or device. The background data accessible 
by the computer system or device is similar to that discussed 
in connection with FIG. 4. S501 is similar to S401, and the 
discussion of S401 is applicable to S501. 
0041 After S501, S502 generates a legitimate starting 
allocation of the filled order amongst the various managed 
accounts. Preferably, the legitimate starting allocation satis 
fies several constraints: (i) the sum of the absolute values of 
the allocated values across all of the managed accounts 
should equal the absolute value of the filled order, and (ii) 
eitherall of the allocated values across the managed accounts 
should be buys (e.g. greater than or equal to Zero) or they 
should all be sells (e.g. less than or equal to Zero). Further, as 
will be discussed below, the legitimate starting allocation 
should preferably be generated so as to at least be “close to 
an optimal allocation. That is, for the metric (e.g. Q) used, 
movements of a small number of allocated contracts amongst 
a small number (e.g. four or fewer) of managed accounts 
should be sufficient to transform the legitimate starting allo 
cation to an optimal allocation according to that metric (so far 
as rounding allows). 
0042 A particular example of a method for the generation 
of a legitimate starting allocation as per S502 is shown in 
FIGS. 5B-5C. Pseudocode, such as will aid in the understand 
ing of one of ordinary skill in the art of the portion of the 
method shown in FIG. 5B, and as will aid in implementation 
of this portion of the method, is given in FIG.7. Pseudocode, 
Such as will aid in the understanding of one of ordinary skill 
in the art of the portion of the method shown in FIG. 5C, and 
as will aid in implementation of this portion of the method, is 
given in FIG. 8. 
0043. At step S502-1 the sign of the portfolio net position 
at time t-1 is stored. If the net position at this time is flat, then 
the allocation will be flat as well (e.g., zeros for all accounts). 
Accordingly, the rest of the process need not be performed 
and the determination of the sign becomes irrelevant. Alter 
nately, the process may simply be continued with either sign 
value being used. The signvalue may be stored for example as 
a boolean value with true meaning positive/buy and false 
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meaning negative/sell, or by Such other methods as will be 
clear to one of ordinary skill in the art, such as an integer 
having a +1 value for buys and -1 value for sells. 
0044) Then at step S502-2 the portfolio net position at time 
t-1 is multiplied by each accounts account allocation factor 
and this value is rounded. Such as to the nearest integer. The 
absolute value of this result is taken and stored for each 
account. However, this process may result in the Sum of the 
values for the managed accounts not equaling the value of the 
portfolio net position. Accordingly, a methodology is needed 
to correct this inequality. S502-3 through S502-7 provide 
such a methodology. However, in addition to this methodol 
ogy any other method of correcting this inequality that main 
tains the constraints of the legitimate starting allocation dis 
cussed above is understood as being within the scope of this 
invention. 
0045 S502-3 is a check as to whether the sum of the 
individual managed account allocations equals the portfolio 
net position at time t-1. If this sum does equal the portfolio 
net position, then the correction is complete, and the com 
puter or device performing the method then proceeds to step 
S502-8. Otherwise, it is necessary to increment or decrement 
some accounts allocation (as per steps S502-4 through 
S5026) and check again (as per another iteration of this step 
S502-3). 
0046 S502-4 determines an account with a highest stored 
absolute value. This may be performed by checking the value 
of each account, by pre-Sorting and then examining the high 
est value, or by other known methods for determining a maxi 
mum. If multiple accounts have the same value, then any one 
of them may be chosen. 
0047. Then, S502-5 is a check as to whether the sum of the 
accounts absolute values exceeds the absolute value of the 
portfolio net position at time t-1. However, it should be 
understood that that this calculation may be made at other 
times, such as at or immediately before or after the perfor 
mance of step S502-3. If the check is positive, the account 
determined at S502-4 has its stored value decremented (as per 
S502-6). Otherwise (where the sum of the accounts absolute 
values is less than the absolute value of the portfolio net 
position), the account determined at S502-4 has its value 
incremented (as per S502-7). 
0048. Once the check of S502-3 is satisfied, in S502-8 the 
computer or device stores the difference of: i) the products of 
the stored absolute values and the stored sign (with the stored 
sign understood here as +1 if positive and -1 if negative) and 
ii) these account’s net positions at timet-2. This result may be 
understood as an estimated allocation across all of the man 
aged accounts, and it may be stored as a vector of integers, or 
in any other known data structure as will be familiar to one of 
ordinary skill in the art. 
0049. To ensure that the estimated allocation has a value 
that is either greater than or equal to Zero for all managed 
accounts or less than or equal to Zero for all managed 
accounts, a further adjustment may be necessary. While all 
such adjustments will be understood as within the scope of the 
invention, FIG. 5C and its steps 5502-9 through S502-17 
shows a particular method for making the adjustment. Such a 
process of ensuring that this constraint is met is referred to a 
'sanity check adjustment in this specification. 
0050. At step S502-9 a determination is made as to 
whether the filled order at time t-1 is to buy contracts (e.g. 
whether the change in the portfolio net position at time t-1 is 
considered as positive). If so, only steps 5502-10 through 
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5502-13 are used in the rest of the adjustment. Otherwise, the 
filled order must have been to sell contracts (e.g., the change 
in the portfolio net position at time t-1 must be negative), and 
only steps 5502-14 through 5502-17 are used in the rest of the 
adjustment. 
0051. At 5502-10/5502-11 a check is performed to see 
whether there are any negative/positive allocations for at least 
one of the accounts. If not, then no (further) adjustment need 
be made, and the legitimate starting allocation has been gen 
erated, ending step S502. If there is such an allocation for at 
least one account, that accounts allocation is changed to Zero 
at S502-11/S502-15. Then, at S502-12 and S502-13/S502-16 
and S502-17, one is continually subtracted from/added to the 
estimated allocation of the account with the highest/lowest 
estimated allocation, until the Sum of the estimated alloca 
tions equals the quantity of filled order at time t-1. Then, the 
check at S502-10/S502-14 is again performed to see if any 
other accounts have a negative/positive estimated allocation. 
Once this process is complete, the legitimate allocation of 
step S502 has been generated. 
0052 Referring again to FIG. 5A, S503 calculates a 0 
value for the legitimate starting allocation generated at Step 
S502, according to the formulas and definitions given in FIG. 
4. However, it should be understood that other metrics could 
instead be used. By way of a simple non-limiting example, the 
exponent in the formula for calculating Q could be changed to 
another value other than 2, such as 1, 1.5, or 3 (with absolute 
value taken) to arrive at a formula for calculating some other 
metric (i.e. Q'). This calculated value is stored, and will be 
referred to in this specification as Qprevious. Qprevious is a 
variable that will hold whatever the closest-fitting, that is, 
lowest, value of Q is that has been found by the method. The 
legitimate starting allocation is stored both as Abeginning 
(where this particular value will remain through the perfor 
mance of the method) and as Abest, which is a variable 
holding the closest-fitting allocation that has been found so 
far (that is, the allocation having the closest-fitting calculated 
value according to the corresponding metric). 
0053 At S504, a check is performed as to whether there 
are any additional perturbations of the legitimate starting 
allocation left to examine that have not yet been examined. 
Perturbations are variations of the legitimate starting alloca 
tion that maintain the Sum of the allocated values across the 
managed accounts (which values it will be recalled equal the 
portfolio net position at time t-1), but result in certain 
accounts having a relatively larger allocation and certain 
accounts having a relatively smaller allocation. A particular 
methodology for generating the perturbations is shown at 
FIG. 6 and the accompanying discussion below. However, at 
this point in the discussion, it suffices to say that all of these 
perturbations will be examined to determine the one that is 
most optimal according to the metric. 
0054 Assuming that not all perturbations have yet been 
generated and examined, then, at S505 one such perturbation 
is generated. The “sanity check adjustment of FIG. 5C is 
performed on this perturbation, to make Sure that it does not 
violate the constraint that the allocations across all accounts 
should all be non-negative or all be non-positive. A 0 value (or 
whatever other metric is in use) is then calculated for this 
(possibly adjusted) perturbation, which will be referred to as 
Qnew. 
0055. At 5506, a check is performed to see if Qnew is 
better than, that is, less than, Qprevious. If so, the perturbation 
is preferable to the legitimate starting allocation or any pre 
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viously examined perturbation. Also, even if Qnew is the 
same as Qprevious, ifa tiebreaker condition is met, (by way of 
non-limiting example, if the var value that would result from 
the current perturbation, as compared to that which would 
result from the previously found closest-fitting allocation 
Abest, is lower) then the perturbation may likewise be con 
sidered preferable. 
0056. If the new perturbation is considered preferable, 
then this is registered in the computer or device, as per S507 
where Qprevious is set to equal the Qnew value, and Abest is 
set to the new and preferable perturbation. It will be under 
stood that FIG.5a discloses that each potential perturbation is 
generated and scored, as per steps S505-S506. At step S508, 
a determined most preferable allocation (chosen from 
amongst the legitimate starting allocation and all of the per 
turbations thereof) Abest is electronically put to some ben 
eficial use, as discussed above in connection with outputting 
and/or generating an output job. 
0057 FIG. 6 shows a method of generating perturbations, 
that is, a number of possible allocations which may be exam 
ined to determine whether they are better than the legitimate 
starting allocation and better than the other perturbations. It 
should be noted, as discussed above, that a “sanity check 
adjustment' is preferably performed on the generated pertur 
bations to ensure that they will meet the all non-negative/all 
non-positive constraint. In at least one embodiment of the 
present invention, as shown, perturbations are generated from 
particular pairs, triplets, and quadruplets, depending upon the 
number of managed accounts. As shown in steps S601-S602, 
a set of pairs is used to generate perturbations as long as there 
are at least two accounts. In particular, the set of pairs +1 -1 
+2-2 t3-3 are used to generate perturbations. The man 
ner of doing for each of these pairs Xy, is, for all pairs of 
unique accounts a1 and a2, take the legitimate starting allo 
cation (which for example in S503 is stored as Abeginning) 
and add X to al’s value in that allocation and add y to a2S 
value in that allocation. As a simple example, if the legitimate 
starting allocation amongst two accounts is 48, and the 
Suggested set of pairs +1-1+2-2 +3 -3 are used, the 
following perturbations will be generated: 576 6753 
92 10 and 1 11. 
0058 As shown in S603 and S604, in addition to the pairs 
used to generate perturbations, a set of triplets are also used to 
generate perturbations when there are at least three managed 
accounts. This may be done in the same manner. +2 -1 -1 
-2 + 1 + 1 +3 -2-1-3 +2 +1 are a suggested set of 
triplets. 
0059. As shown in S605 and S606, in addition to the pairs 
and triplets used to generate allocations, a set of quadruplets 
are also used to generate perturbations when there are at least 
four managed accounts. This may be done in the same man 
ner. +1 –1 +1 -1 is a Suggested set of quadruplets. 
0060. The use of these pairs, triplets and quadruplets to 
generate perturbations has an advantage over a brute force 
approach of checking all possible allocations of the filled 
order, in that the time for generating and examining these 
perturbations is orders of magnitude less than would be 
required for a brute force approach. The method of FIG. 6 
may be understood as a grid search in a narrow range for each 
filled order. Even as the number of managed accounts N 
grows arbitrarily large, the total number of perturbations 
examined is only O(NA4). It should be noted that preferably, 
where N is at least 3, both the set of pairs and the set of triplets 
are used to generate perturbations, and where N is at least 4, 
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all of the set of pairs and the set of triplets and the set of 
quadruplets are used to generate perturbations. 
0061 Pseudocode, such as will aid in the understanding of 
one of ordinary skill in the art of the portions of the method 
shown in FIG. 6 and in S504-S507 of FIG. 5, and as will aid 
in implementation of this portion of the method, is given in 
FIGS. 9A-9C. It will be understood that with respect to the 
disclosure of each of the pseudocode figures, one of ordinary 
skill in the art will be able to implement such pseudocode 
according to the spirit of the invention in a variety of ways in 
any of a variety of different programming languages or soft 
ware applications, and that such pseudocode is merely exem 
plary, and that a large number of equivalent computerized 
implementation methods are all within the scope of appli 
cants invention. 
0062 According to one embodiment of the present inven 
tion, a computer-implemented method is provided for provid 
ing an allocation of a filled order made at a time t-1, involv 
ing: receiving at least a price of a filled order made at a time 
t; generating a starting allocation across multiple managed 
accounts based at least in part on allocation factors of each of 
the multiple managed accounts; generating at least one addi 
tional allocation based at least in part on the starting alloca 
tion; determining a closest-fitting allocation according to a 
metric from amongst the starting allocation and the at least 
one additional allocation, the metric being based at least in 
part on the price of the filled order made at the time t and on 
a price of the filled order made at the time t-1; and outputting 
the closest-fitting allocation. 
0063. In a further embodiment, the multiple managed 
accounts comprise at least two accounts; and the at least one 
additional allocation include, for each member of a set of 
non-Zero integer pairs, a perturbation of the starting alloca 
tion for each unique pair of managed accounts amongst the 
multiple managed accounts that is based at least in part on 
adding to allocated integer values of the starting allocation 
associated with both members of the unique pair, an integer 
value associated with a corresponding non-Zero integer value 
of the member of the set of non-zero integer pairs. The set of 
non-Zero integer pairs may include +1 -1, +2-2, and +3 
-3. 
0064. In yet a further embodiment, the multiple managed 
accounts include at least three accounts; and the at least one 
additional allocation further includes, for each member of a 
set of non-zero integer triplets, a perturbation of the starting 
allocation for each unique triplet of managed accounts 
amongst the multiple managed accounts that is based at least 
in part on adding to allocated integer values of the starting 
allocation associated with all three members of the unique 
triplet, an integer value associated with a corresponding non 
Zero integer value of the member of the set of non-zero integer 
triplets. The set of non-Zero integer triplets may include +2 
-1-1, -2 + 1 +1, +3-2-1 and -3 +2+1. 
0065. In an additional embodiment, the multiple managed 
accounts include at least four accounts; and the at least one 
additional allocation further includes, for each member of a 
set of non-Zero integer quadruplets, a perturbation of the 
starting allocation for each unique quadruplet of managed 
accounts amongst the multiple managed accounts that is 
based at least in part on adding to allocated integer values of 
the starting allocation associated with all four members of the 
unique quadruplet, an integer value associated with a corre 
sponding non-zero integer value of the member of the set of 
non-Zero integer quadruplets. The set of non-Zero integer 
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quadruplets may include +1 –1 +1 -1. The set of non-zero 
integer pairs may include +1 -1, +2 -2, and +3 -3 and 
the set of non-zero integer triplets may include +2 -1 -1. 
-2 + 1 + 1 +3 -2-1 and -3 +2 +1. These three sets 
optionally may include no further members. 
0066. In yet another further embodiment, the at least one 
additional allocation may include e(NA4) additional alloca 
tions, with N being defined in FIG. 4 as the number of man 
aged accounts and this bound applying as N grows. 
0067. In another embodiment, the generating of the at least 
one additional allocation is further based on a determination 
of whether the perturbation contains a negative allocation 
when the filled order made at the time t-1 is to buy contracts 
or a positive allocation when the filled order made at the time 
t-1 is to sell contracts, and, if so, an adjustment is made to the 
perturbation that ensures that the at least one additional allo 
cation does not contain a negative allocation when the filled 
order made at the time t-1 is to buy contracts or a positive 
allocation when the filled order made at the time t-1 is to sell 
contracts. The adjustment may include changing the negative 
allocation to Zero and iteratively subtracting one from an 
allocation of an account with a highest allocation until a sum 
of allocations across all of the multiple managed accounts 
equals a quantity of the filled order made at the time t-1. The 
adjustment may include changing the positive allocation to 
Zero and iteratively adding one to an allocation of an account 
with a lowest allocation until a Sum of allocations across all of 
the multiple managed accounts equals a quantity of the filled 
order made at the time t-1. 

0068. In one more embodiment, the metric is based on 
closeness of the starting allocation and the at least one addi 
tional allocation to a desired division of profit and loss 
according to the allocation factors of each of the multiple 
managed accounts; and the closest-fitting allocation is guar 
anteed to be preferable or equivalent to any possible alloca 
tion of the filled order made at a time t-1 according to the 
metric. The metric may be the minimization of Q. The metric 
may further apply a preference, in the event that allocations 
have equal Qvalues, to pick an allocation that has a smallest 
Var (NPt) amongst the allocations having equal Q values. 
0069. In yet another embodiment, generating the starting 
allocation may include the steps of rounding to the nearest 
integer, for each of the multiple managed accounts, a product 
of the managed accounts allocation factor and a portfolio net 
position at time t-1; determining whether the Sum of absolute 
values of the rounded products equals the absolute value of 
the portfolio net position at time t-1; and if the sum of abso 
lute values of the rounded products does not equal the abso 
lute value of the portfolio net position at time t-1, performing 
an adjustment to the rounded products such that the Sum of 
absolute values of the rounded products equals the absolute 
value of the portfolio net position at time t-1. The adjustment 
may include iteratively performing, until the Sum of the abso 
lute values of the rounded products equals the absolute value 
of the portfolio net position at time t-1, the steps of deter 
mining a particular managed account whose associated 
rounded product has a maximum absolute value; determining 
whether the sum of the absolute values of the rounded prod 
ucts is greater than the absolute value of the portfolio net 
position at time t-1; if so, incrementing or decrementing the 
associated rounded product of the particular managed 
account Such that its absolute value is decreased by one; and 
otherwise, incrementing or decrementing the associated 
rounded product of the particular managed account Such that 
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its absolute value is increased by one. The starting allocation, 
for each of the multiple managed accounts, may equal the 
difference between an absolute value of an associated 
rounded product of that account multiplied by a sign of the 
portfolio net position at time t-1 and that account's net posi 
tion at time t-2. 
0070. In one more embodiment, a computer-implemented 
method is provided for providing an allocation of a filled 
order made at a timet-1, including: receiving, in an allocation 
processing apparatus, at least a price of a filled order made at 
a time t, generating, in the allocation processing apparatus, a 
starting allocation across multiple managed accounts based at 
least in part on allocation factors of each of the multiple 
managed accounts; generating, in the allocation processing 
apparatus, at least one additional allocation based at least in 
part on the starting allocation; determining, in the allocation 
processing apparatus, a closest-fitting allocation according to 
a metric from amongst the starting allocation and the at least 
one additional allocation, the metric being based at least in 
part on the price of the filled order made at the time t and on 
a price of the filled order made at the time t-1; and outputting, 
using an output part of the allocation processing apparatus, 
the closest-fitting allocation. It will be understood that all of 
the above-mentioned embodiments are compatible with this 
embodiment and Such combinations provide a part of the 
invention. 
0071. It will be further understood that each of the steps in 
each of the present methods is preferably implemented on a 
digital computer. While Applicants invention has been par 
ticularly shown and described as referenced to the embodi 
ments thereof, those skilled in the relevant art will understand 
that changes inform and detail may be made to these embodi 
ments without departing from the spirit and scope of the 
invention. 
What is claimed is: 
1. A method comprising: 
determining, by a processor, an allocation of one or more 

contracts associated with a transaction across a plurality 
of separate accounts based on a cumulative profit and 
loss value for the plurality of separate accounts for a 
pre-determined period of time, wherein the transaction 
includes a buy or a sell; and 

determining one or more candidate allocations by modify 
ing the allocation, wherein the modifying of the alloca 
tion includes adjusting one or more allocated values of 
the one or more contracts for the plurality of separate 
acCOunts, 

wherein in one or more candidate allocations results in 
different returns across various account in which each of 
the allocations cannot result in multiple returns across 
multiple accounts, and of these candidates, the one can 
didate allocation that results in the fairest or evenly 
distributed returns across different separate accounts is 
chosen. 

2. A method of claim 1, wherein the allocation is deter 
mined by dividing the cumulative profit and loss value based 
on one or more allocation factors to fairly distribute the one or 
more returns across the plurality of separate accounts, 
wherein each of the allocation factors represents a portion of 
a totality of the accounts attributable to a corresponding one 
of the plurality of separate accounts. 

3. A method of claim 1, wherein a history of returns-to-date 
in the optimization procedure is stored, the returns-to-date 
being constructed using a fixed, rolling, or weighted time 
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window of different lengths, the most natural time-window 
for most applications being a user-selected time-window that 
coincides with the redemption/subscription period of the 
fund. 

4. A method of claim 1, wherein the allocation procedure 
minimizes an objective function that has a global minimum 
when returns are evenly and identically distributed among all 
pari-passu managed accounts, the objective function being 
one among a plurality of objective functions including the 
following class: 

for any p > 1. 

5. A method of claim 1, A method of claim 25, whereinfor 
any integer M, and allocation factors C, where all are positive 
and Sum to one, the initial allocation being f. C.,xM Such that 
the sum of the initial allocation is M. 

6. A method of claim 1, wherein in case of post trade 
allocation is done at the end of trading day, the filled orders 
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being first sorted based on price levels, the sorting being 
ascending or descending and being performed on all transac 
tions or done separately for sell-fills and buy-fills. 

7. A method of claim 1, wherein in case of post trade 
allocation is done at the end of trading day, filled orders can be 
treated in a plurality of different ways including either the 
filled order as is, or breaking down filled orders to a single 
filled orders, or contracting filled orders with the same price, 
and then allocate. 

8. A method of claim 1, wherein in case of post trade 
allocation is done at the end of trading day, the filled orders 
being sorted based on price levels as opposed to the time of 
the filled orders and then allocate. 

9. A method of claim 1, wherein the one or more candidate 
allocations are determined based on one or more perturbation 
vectors that include one or more doublets, one or more trip 
lets, or one or more quadruplets, one or more quintuplets, one 
or more sextuplets. 

10. A method of claim 1, wherein the one or more candidate 
allocations are determined based on one or more perturbation 
vectors can be done sequentially or parallel. 
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