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Abstract: Here it is proposed a method for acting on stock markets which is similar to the
traditional Markowitz one, but with a slightly modification introduced in the stock's returns
series considered in the process. This modification, in fact an operation on the original series,
was named here as saturation series method. The operation can be applied iteratively till to
obtain the degree of saturation that one wants. Notice that the method has an invariant-under-
operation limit series. After, it was done as experience a stock trade simulation by using the
Markowitz strategy under several different degrees of saturation on the return series
considered. A comparison among them shows that the consideration of saturated series in the
game, in general increases the profits.

I ntroduction

In the last years we had a huge diffusion of the Markowitz [5] strategy for stock markets. So
many things were written about the fundamental concepts involved [6, 7], mainly on the
concept of the risk measurement in a portfolio.

We are proposing here a concept of risk, by introducing a slightly difference with respect to the
classical considerations from Markowitz. This modification, it consist in to apply an operation

on the original series, and is named here as saturation series method. The operation can be
applied iteratively till to obtain the degree of saturation that one wants. The method is done in a
section below.

Notice that some suggestions for a slightly different risk definition it was done before in the
literature (see the definitions of the average absolute deviation and of the semi-variance as
defined in Ch.4.2 at [4], for instance).

The intuitive background for this approach actually is directed for keeping a psychological
aspect in the stock markets environment. We are talking about the investors behavior that — in

raw words — overestimate the impact when loosing, making it in general much more intense
than the fairly winning situations ones.

The Markowitz strategy

The Markowitz strategy has as its stick holders, the following:
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It is necessary to diversify the stocks in a Portfolio (“do not put all the eggs...”) choosing the
lowest correlated stocks to put together;

It is necessary to balance the stocks in the Portfolio following the principle:

In the Markowitz plane (risk — the standard deviation mgareturn — mean value) take the
return and risk in the portfolio P as the composite form from the return and risk of the stocks
that compose P. For instance, in the minimum possible case diversification — 2 stocks A, B
composing P — with the proportion x, P=x A+ (1 -x) B, the return and risk of P is:

R=xR+1-XRy and 02=X 05+ (1= X 02+ 2X(1-X) O g

whereg, is the AB — covariation. The minimum risk in the composition of the stocks from
the Portfolio is done using derivations for the valyéhat satisfies:

KXo+ 2(Ex)0;+ 2(1-2X) 0,5 =0
or

2
X, = Og ~Opnp
Oi+0.-20,,

Moreover ifp is the AB — correlation the curve composition of A, B in the Markowitz plane
looks like the Figure 1.

A
Returrs

Risk
Figure 1: Risk x Return curves for composition of A and B.

Saturation Method for Series

Specifically: given the original series S for available stocks we will be introducing a
modification in it until obtain a new “more defended” stable series in the sense that will be clear
into the definition of the process itself.

Now, let us done in a inductive manner the process of the series S transform, building a
sequence of series, %, ... , making

S8 .8 .
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Define for this series the minimum square line
Lity=0x+p
associated to the dispersiorf K § = { (x,y) : x=n ON*;, y= Sr{ 0S}I[2].

Get § = S. If we have done thg §eries the ;§ one will be the series with the elements:

41=d if $smk+@

$'+1=aj k+ B, if 32 >a; k+ f;

Experimental Results

Let us makean experience performing a stock trade simulation by using the Markowitz strategy
under several different degrees of saturation on the return stocks series considered. At the end
we made a comparison among the different results obtained showing that the consideration of
saturated series, in general increases the profits.

Our universe was the 10 bigger (in %) participants of the BOVESPA [1] - Portfolio namely:

bbdc4, bvmf3, csna3, ggbr4, itau4, petr3, petr4, usim5b, vale3 and vale5.

We made the following choice as strategy:
Experiment 1: We used three periods for acting:

Period 1 From 05/01/2009 to 31/01/2009 (20 days), we choose the 2 lower correlated stocks
(ggbr4 and bvmf3). Then following the Markowitz proportional calculus for the minimal
possible risk we compose the Portfolio in thd" 2y (39% - bvmf3 and 61% - ggbr4). The
Portfolio wasliquidated in the 30day.

Period 2 From 20/01/2009 to 16/02/2009 (20 days), we choose the 2 lower correlated stocks
(usim5 and petr3). Then following the Markowitz proportional calculus for the minimal possible
risk we compose the Portfolio in the™day (28% - petr3 and 72% - usim5). The Portfolio was
liquidated in the 4Dday.

Period 3 From 03/02/2009 to 04/03/2009 (20 days), we choose the 2 lower correlated stocks
(bvmf3 and bbdc4). Then following the Markowitz proportional calculus for the minimal
possible risk we compose the Portfolio in thd 4thy (83% - bvmf3 and 17% - bbdc4). The
Portfolio wasliquidated in the 50day.

Experiment 2: We repeat the choice of the stocks and the periods as in the experiment 1 only
making the Markowitz calculations according the first transform [the serigsofShe stocks
return series involved.

Experiments 3, 4 and 5: We repeat the choice of the stocks and the periods as in the
experiment 1 only making the Markowitz calculations according the 3 transforms [the sgries (S
Si1and S, respectively)] of the stocks return series involved.
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Remark 1: We could re-calculate the composition for the 2-stocks Portfolio using the saturated
series in each case with the sake of to choose lower correlations in our stocks universe. It was
not done for comparison purposes.

Results of the Experiments

The experiments release the following results:

Experiment ReturnsPeriod 1 Returns Period 2 ReturnsPeriod 3 Return Full Period
(%) (%) (%) (%)
1 9,60 -13,50 8,86 3,20
2 7,00 -13,27 8,84 1,00
3 7,00 -12,06 8,82 2,40
4 7,30 -9,60 8,87 5,60
5 7,30 -9,60 8,87 5,60

Table 1: Returns in each experiment.

Conclusions

In accordance with the conclusions in several another experiments made elsewhere by the
authors [3, 8] we see in this case too, in the Table 1 that:

* The saturation method for series described above it works in critical negative situations
(intuitively speaking because it has a defensive flavor and works better in critical situations,
diminishing looses as seen in the column for period 2). Also, immediately after this critical
event the method of saturation it works a little better then others (see the column for the
period 3);

« The existence of an invariant-under-operation limit saturated series implies the saturation
(invariance) of the returns in the system (as suggested by the rows 4 and 5 in the Table 1).

* Last, but not the least, we had more profit in the experiment 4 (or 5) when using the

saturated series;Sother than in the case of the classical Markowitz strategy in experiment 1,
with the original series S
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Remark 2: We used the datae final day price in the next table for make the above experiments:

Data bbdc4 | bvmf3 | csna3 | ggbr4 | itaud | petr3 | petr4 | usm5 | vale3 | vales
05/01/2009 24,66 6,98 34,55 16,94 28,64 30|52 28,10 29,99 32,16 8,00
06/01/2009 25,46 7,12 36,59 17,64 29,81 31|02 2,45 30,55 33,05 8,95
07/01/2009 24,31 6,75 3511 1743 28,10 2940 2445 2945 31,00 P7,49
08/01/2009 24,35 6,78 375p 18,43 287 3095 2550 30,67 32,38 P8,51
09/01/2009 24,11 6,58 37,08 18,68 28,24 30/90 25,40 30,10 31,85 8,23
12/01/2009 23,23 6,40 34,48 17,03 27,04 28|64 23,75 28,86 49,31 6,18
13/01/2009 22,33 6,50 3391 16649 2605 2874 2395 28,75 30,10 P6,75
14/01/2009 20,98 6,35 3321 1595 24,09 27/68 2330 2y,48 28,70 P5,70
15/01/2009 21,62 6,32 34,65 16,74 24,53 28(59 24,10 28,47 49,45 6,40
16/01/2009 21,17 6,35 35,50 17,92 23,69 29(00 24,28 29,34 30,00 6,60
19/01/2009 21,20 6,23 3586 16,44 24,04 2847 2383 29,16 249,67 P6,39
20/01/2009 20,08 5,80 334y 1595 22,89 2745 23,06 2fy,74 28,36 P5,30
21/01/2009 21,06 6,21 35,88 16,46 23,15 29(01 24,26 28,81 49,19 5,97
22/01/2009 20,87 6,18 35,50 15,79 22,50 28(31 23,64 28,93 49,23 5,85
23/01/2009 21,09 6,25 3450 1541 23,02 2824 2359 2fy,74 30,25 26,30
26/01/2009 21,12 6,43 3499 15645 22,87 2859 2380 26,93 30,82 P6,95
27/01/2009 20,71 6,48 35,81 15,11 22,54 28|35 23,90 27,04 32,11 P7,93
28/01/2009 21,67 6,85 37,0Y 15,31 2421 30]45 25,20 28,50 33,94 9,37
29/01/2009 21,02 6,85 36,12 1514 2344 3002 2503 28,62 33,03 P8,50
30/01/2009 20,77 6,69 3518 1498 23,13 3037 2503 2829 32,50 P8,01
02/02/2009 20,22 6,53 35,20 14,80 22,42 29(76 24,69 2,55 32,31 P7,75
03/02/2009 20,29 6,66 36,31 15,54 22,Y5 30|91 24,58 27,75 33,91 9,00
04/02/2009 20,88 6,73 3750 16,47 23,17 31|16 25,70 2921 3541 B0,05
05/02/2009 21,58 6,93 38,7p 1648 24,16 3150 26,00 3p,28 36,95 B1,35
06/02/2009 22,61 7,61 40,20 17,27 25,88 33|20 21,10 31,37 38,75 B2,48
09/02/2009 22,65 7,20 39,08 16,79 25,48 33|61 21,39 29,94 37,60 B1,52
10/02/2009 22,05 6,84 37,80 1545 2449 33|38 2705 2891 36,50 80,89
11/02/2009 22,42 6,62 36,78 1547 2444 33/00 26,90 28,10 3548 B0,29
12/02/2009 21,80 6,52 35,60 15,40 24,23 32|75 24,79 27,64 34,81 9,80
13/02/2009 22,53 6,96 37,11 15,87 25,4 33|92 21,60 28,52 36,39 BO,69
16/02/2009 22,41 6,86 3750 15740 2514 34[25 27,92 28,17 36,51 B0,92
17/02/2009 21,51 6,51 3586 1445 2365 32|31 2640 2690 34,11 P9,06
18/02/2009 21,63 6,22 34,50 14,65 23,45 31|57 24,89 2,25 34,80 9,61
19/02/2009 21,38 6,10 34,20 14,34 23,24 32|20 24,30 27,21 35,02 9,79
20/02/2009 20,50 6,30 3366 1343 22,66 3150 25,78 2646 32,23 P7,80
25/02/2009 20,98 6,05 32,01l 13,06 22,82 32|25 26,25 25,69 3050 P6,51
26/02/2009 21,13 5,96 31,78 12,714 22,87 32|50 24,52 2b,67 30,50 6,56
27/02/2009 20,68 5,95 31,3b 12,62 21,97 32|70 24,40 2b,41 30,87 6,83
02/03/2009 19,91 5,80 29,09 11,86 20,9 30|68 24,02 24,01 29,12 P525
03/03/2009 19,81 5,99 3050 12,42 20,69 30/50 2480 24,11 29,68 P5,80
04/03/2009 20,84 6,28 33,29 12,81 21,94 32|51 24,37 26,07 32,69 8,30
05/03/2009 20,40 6,13 31,20 12,90 21,Y8 32|10 24,00 24,46 31,22 P7,20
06/03/2009 20,87 6,15 31,0p 1148 22,08 31|51 2567 24,30 30,40 P6,57
09/03/2009 20,27 6,19 30,70 1131 21,82 31|59 25,70 28,27 249,70 P5,77
10/03/2009 21,49 6,69 33,10 11,80 23,20 33|32 21,07 24,72 31,90 P7,37
11/03/2009 21,30 6,72 32,90 11,90 23,25 33|53 21,21 24,60 32,22 P7,48
12/03/2009 21,86 6,79 3330 12,05 2385 3430 2755 2452 31,66 P7,10
13/03/2009 21,70 6,75 32,34 1147 2400 3440 27,70 2450 30,82 P6,60
16/03/2009 21,82 6,75 31,76 11,35 24,11 33|60 21,19 28,60 30,68 6,71
17/03/2009 22,20 6,87 31,90 11,20 24,64 34160 21,98 28,30 31,45 P7,05
18/03/2009 22,63 7,12 335p 1141 2541 3500 2§30 2850 31,14 P6,96
19/03/2009 21,91 6,79 3410 1145 246 3632 2925 25,00 31,80 P7,30
20/03/2009 21,51 6,66 33,80 11,96 24,40 36|32 29,10 2b,76 31,35 P7,10

Table 2: The final period price for the stocks involved in the experiments.
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Remark 3: In the experiment above we used the saturated series listed below in the next 6
tables.

Data 3 S S Su S Data 3 S S Su S

06/01/2009 1,97 | -153| -3.83] 5794 6,9 06/01/2408,97 | 0,18 | -4,44| 829 -10,62
07/01/200 548 | -548| -548 567 -6,88 07/01/240%0,63 | -0,63| -4,35] -7,99 -10,19
08/01/2009 0,44 | -1,29| -361 544 6,77 08/01/240%,41 | 0,02 -4.26] -7.61 9,77
09/01/2009 -3,04 | -3,04| -351] 539 -6,6p 09/01/240%0,27 | -0,27| -4,16] -7,37] -9,3
12/01/2009 2,81 | -2,81| -3,40] 523 -6,56 12/01/24099,69 | 9,69| -9,69| -9.6 -9,69
13/01/2009 1,54 | -0,93| -3,29] 504 6,44 13/01/2d092,04 | -2,04| -398] 6,7 8,5
14/01/2009 -2,36 | -2,36| -3,19] -49§ -6,3B 14/01/24094,64 | -4,64| -4,64| -6,4d -8,08
15/01/2009 0,47 | -0,69| -3,08] -483 6,22 15/01/2d0s+72 | -0,50| -3,80] -6,1 -7,6¢
16/01/2009 0,47 | -057| -2,97] -469 -611 16/01/2d04.,65 | -0,60| -3,71] -5.8 -7,2
19/01/2009 -1,93 | -1,93| -2,87| -45§ -6,0 19/01/2d091,67 | -1,67| -3.61] -55§ 6,81
20/01/2009 -7,41 | -7.41| -7,41 -74] 7,40 20/01/2q094,95 | -4,95| -4,95| 52§ -6,39
21/01/2009 6,60 | -0,21| -2,66] -43Q 578 21/01/240®,10 | -0,89| -3.43] -49§ 597
22/01/2009 0,49 | -0,49| -2,55| -4,1§ 5,61 22/01/24094,24 | -4,24| -4,24| -464 554
23/01/2009 1,12 | 0,03 | -2,44] -40§ 556 23/01/2q091,81 | -1,81| -3,25| -434 512
26/01/2009 2,80 | 0,15 | -2,34] -390 546 26/01/240D,89 | -1,18| -3,16] -404 47
27/01/2009 0,77 | 027 | -2,23] -377 53 27/01/24093,57 | -3,57| -357| -374 -42
28/01/2009 540 | 039 -2,12| -364 528 28/01/2d0a,31 | -1,37| -2,97| -343 -3.8}
29/01/2009 0,00 | 0,00 | -2,02] -350 512 29/01/2do91,12 | -1,47| -2.88] -313 -343
30/01/2009 2,39 | -2,39| -2,39] -331 50} 30/01/2q091,07 | -1,57| -2,79] -2 -3,01
02/02/2009 2,45 | 2,45| 2,45 3,24 -4,9p 02/02/2q091,22 | -1,66| -2,70] -2,7 -2,7¢
Table 3: The saturation series for bvmf3 Table 4: The saturation series for ggbr4.
(1* period).
Data S S S | Su| S Data $ | s S Su | Su

20/01/2009 -3,72 | -3,72| -3,72| -3,74 -3,7
21/01/2009 5,38 | 0,42 | -2,22 -3,20 -3,5
22/01/2009 -2,47 | -2,47| -2,47] -3,04 -33
23/01/2009 -0,25 | -0,25| -1,96( -2,89 -3,1
26/01/2009 1,22 | 0,58 | -1,82( -2,74 -3,0
27/01/2009 -0,85 ( -0,85| -1,69] -2,54 -2,8
28/01/2009 6,90 [ 0,69 | -1,56( -2,44 -2,6
29/01/2009 -1,43 | -1,43| -143 -2,27 -2,5
30/01/2009 1,15 | 0,80 -1,29] -2,1% -2,3
02/02/2009 -2,05 | -2,05( -2,05 -2,03 -2,2
03/02/2009 3,72 | 091 -1,021 -1,89 -2,0
04/02/2009 0,80 | 0,80 -0,89 -164 -18
05/02/2009 1,08 | 1,02 -0,76] -1,49 -17
06/02/2009 5,12 | 1,07| -0,62] -1,3§ -1,5
09/02/2009 1,22 | 1,13 -0,49 -1,1§ -13
10/02/2009 -0,69 | -0,69| -0,69( -1,04 ~-1,2
11/02/2009 -1,15 ( -1,15| -1,15( -1,1§ -1,1
12/02/2009 -0,76 | -0,76| -0,76| -0,74 -0,8
13/02/2009 3,45 ( 1,34| 0,04 -05 -0,7
16/02/2009 0,96 | 0,96 | 0,18 -0,4Q0 -0,5

20/01/200%,12 | -5,12 -5,12 517 -51
21/01/2Q0%,71 | -0,37 -3,41 -4,68 -5,0
22/01/290®,41 | -0,36 -3,34 -451 -4,9
23/01/2Q094,29 | -4,29 -4,29 -45Q0 -4,9
26/01/2Q093,01 | -3,01 -3,21 -443 -4,8
27/01/290®,41 | -0,30 -3,15 -4,39 -4,8
28/01/2Q0%,12 | -0,29 -3,08 4,29 4,7
29/01/2Q90®,42 | -0,27 -3,02 -4,22  -4,7
30/01/2Q091,17 | -1,17 -2,95 4,14  -4,6
02/02/2902,69 | -2,69 -2,89 -4,09 -4,6
03/02/290®,72 | -0,22 -2,82 -4,0Q0 -4,5
04/02/200%,00 | -0,20 -2,76 -393 -45
05/02/200®8,53 | -0,18 -2,69 -3,84 -4,4
06/02/2Q00®,47 | -0,16 -2,63 -3,74 -4,4
09/02/200%4,78 | -4,78 -4,78 -4,7§  -4,7
10/02/2408,56 | -3,56 -3,56 -3,64 -4,3
11/02/24q0%,88 | -2,88 -2,88 -3,571 -4,3
12/02/24091,66 | -1,66 -2,37 -35Q -4,2
13/02/240,09 | -0,08 -2,30 347 4,2
16/02/24091,24 | -1,24 -2,24 33§ 41

~ O Ut IO U =0 OOy Y00 O = O I
~ O UT O U O O O N O O N

Table 5: The saturation series for petr3. Table 6: The saturation series for usim5.
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Data &) S S Su S Data ) S S Su Sa

03/02/2009 1,95 | 1,95 1,95 195 1,98 03/02/200®,34 | 0,34 0,34 0,34 0,34
04/02/2009 1,04 | 1,04| 1,04| 1,04 1,04 04/02/2Q02,83 | 1,24 1,24 124 1,24
05/02/2009 2,89 | 2,89 2,89 289 2,89 05/02/2008,24 | 1,12 112 1,12 1,19
06/02/2009 8,94 | 3,81 | 3,81 3,81 3,81 06/02/2Q09t,56 | 1,00 1,00 1,000 1,04

09/02/2009 -5,69 | -5,69( -569 -569 -56
10/02/2009 -5,26 | -5,26| -5,26| -5,26 -5,2
11/02/2009 -3,32 | -3,32| -3,32] -3,33 -3,3 11/02/2409.,65 | 0,65 0,65 0,65 0,65
12/02/2009 -1,53 | -1,53| -1,53] -153 -15 12/02/2q02,84 | -2,84 -2,84 -2,84  -2,84
13/02/2009 6,32 | 3,62 3,62 3,621 3,62 13/02/2408,24 | 0,41 0,41 0,41 0,41

09/02/2909,18 | 0,18 0,18 0,18 0,14
10/02/2q0,72 | -2,72 -2,72 -2,74  -2,7®

oo O &

16/02/2009 -1,46 | -1,46| -1,46| -1,44 -1,4b 16/02/2dow,54 | -0,54| -054| -054 -054
17/02/2009 -5,38 | -5,38| -5,38] -534 -5,38 17/02/2doot, 18 | -4,18| -4,18| -414 -4,18
18/02/2009 -4,66 | -4,66| -4,66| -464 -4,66 18/02/24o®55 | 0,05| 0,05 | 0,05 0,08
19/02/2009 -1,97 | -1,97| -1,97] -1,99 -1,97 19/02/2doat,17 | -1,17| -1,17| -114 -1,1f
20/02/2009 3,17 | 3,17 | 3.17| 3,17] 3,11 20/02/24094,29 | -4,29| -4,29| -429 -4,29
25/02/2009 -4,13 | -4,13| -4,13] -413 -41B 25/02/2402,29 | -0,30| -0,30| -0,3 -0,3p
26/02/2009 -151 | -1,51| -1,51] -1,5] -151 26/02/240®,71 | -0,42| -0,42| -0,44 -0,4
27/02/2009 -0,17 | -0,17| -0,17] -0,14 -0y 27/02/240®,18 | -2,18| -2,18| -2,1§ -2,18
02/03/2009 259 | -2,59| -2,59] -2,54 -2,59 02/03/240%8,87 | -3.87| -3,87 | -3,81 -3.8]
03/03/2009 3,17 | 3,17| 3.17| 3,17 3,11 03/03/240%0,50 | -0,77| -0,77| -0,74 -0,77
04/03/2009 4,62 | 3,20 3,20 3,20 3,20 04/03/240%,94 | -0,89| -0,89| -0,84 -0,8p
Table 7: The saturation series for bvmf3 Table 8: The saturation series for bbdc4.
(3“ period).
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