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Abstract. Over the last few year we have drawn up several models that have allowed us to op-
timize the selection of players for incorporation into a determined sport team. These options
could complied with by assigning, when we already had at our disposal the necessary means
(the complete team), to each of the positions of the tactical system, that is, those players that
complied with, at any precise moment, alt and each one of the characteristics that were neces-
sary for each position. Nevertheless, the optimum result that is possible to obtain thanks to the
use of the proposed algorithms, could be in vain if the maximum person responsible for the
teamn were to opt, for whatever reason, to change the “philosophy of play”. We propose a opti-
mal way.

It is obvious that throughout an annual competition, the different technically re-
sponsible persons (or trainers) of a team may decide, that for tactical reasons or reasons of
“force majeure”, to change the system of play. This may even include the typical cases
where bad resuits attained at the short term “oblige” the senior manager to dismiss the
trainer and welcome a new one, which event is usually received skeptically by the fans.
This team was conceived and designed to work with a trainer and one system of play and
now, few of the players will be able to comply with the new schemes of the new “Mister”.

Both situations may be a consequence of the lack of foresight on forming the team
or by the extreme speed with which it was decided to dismiss the person in charge at the
time. For this reason we intend to delve deeper into the importance acquired by the fact of
being able to count on each and every one (from the most important to the least significant)
of the characteristics, qualities and peculiarities that the ideal player must have, for one or
several positions. These must be carefully and conveniently valued (as we already know),
in fuzzy logic, between 0 and 1 by good experts, and if necessary, granting different
weights, to cach of them according to their worth.

The process for signing on players, taking into account their adaptability to different
playing systems, passes through establishing the ideal player for one type of game and re-
peating the process with the same characteristics, qualities and peculiarities with an-
other/other player/s that are ideal for the alternative systems.

Basic elements of the proposed scheme

We can now ask ourselves what would be the path to follow when what is expected
of a player is his greater suitability for covering the position or positions on the team,
which at any given time, may change the tactical system according to the needs of the team
manager who is responsible for training the team throughout one or several seasons. For
example, a football players who is capable of playing as central defender in a team with
tactical tendencies similar to those used in English football may not be suitable for a trainer
with a philosophy of attack, similar to that used in Dutch football. What is needed then is
to seek the player who can be as good for one or the other of these trainers.
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The easiest solution (despite not the more effective) to this problem will be the rela-
tive Hamming Distance.

Let us now move on to a general description, in order later to move on to numerical
examples. For this, in the first place, we will tackle the representation by description of all
the playing systems for the selected position(s).

What we are trying to do, by means of the scheme already presented at the ICAI’99
Congress, is to establish an “ideal profile” of the player we are looking for, which player
must have all those profiles relative to each one of the tactical moves to which the team can
opt. This is as if only one single ideal player existed who complied perfectly with the nec-
essary requirements for all the playing systems to which the team may have access.

The description of this ideal adaptive player can be shown by means of a single
fuzzy sub-set, which is the result of joining the fuzzy sub-sets of the different ideal players
for the different philosophies of play to be covered

Now let us look at the form this fuzzy sub-set acquired from a general perspective,

We will call the candidate players for occupying a certain or certain determined po-
sition or positions on the team j = 1, 2, ..., m, and their characteristics, qualities or peculi-
arities C;, i = q, 2, ..., m, (some of these being required not to pass a certain ideal level,
other allowing this). Also to be noted are the h=1, 2, ..., z possible philosophies of play to
be used by the team. From this information we will arrive at the following z fuzzy sub-sets,
which describe each one of the players who for his particular position would adapt per-
fectly to a pre-established tactical system:

Cy %) Cs Ca-} Cp
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h=1,2, ..,z
The grouping of all these in a single fuzzy sub-set would show the following:
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This fuzzy sub-set shows the ideal profile of the player who would adapt to the dif-
ferent playing systems.

If, as we have already pointed out, the number of candidate playersisj= 1, 2, ...,
m, a fuzzy sub-set P;™, can be constructed for each one of them, by repeating z times the
fuzzy sub-set P; that describes their characteristics, qualities or peculiarities.

Starting out from the basic fuzzy sub-set:

C!I Ca n-]  Cn
P= Wm0 .. I—u:lu’ my

We arrive at then, fuzzy sub-sets, such as:

166




® C1 Cr Ca Ci Cy . Gy C) Ch Cp
BV= | wl | o) wed o ot | Lilnj T ™
System P) System P System P,

foreachj€{ 1,2,..,m}

By arriving at the relative Hammig Distance, we obtain the order of preference be-
tween the players opting for the position on a team that is characterized by constant
changes 1n playing systems.

Process for obtaining results

With the above in mind, we are now going to commence the proposed process for
obtaining the ideal profile of the player who adapts perfectly to the different playing
systems, by starting out from the following z fuzzy sub-sets that describe the ideal players
who would fit in perfectly with the different playing philosophies.
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The ideal profile of the “adaptable payer” will be, as we have already shown:
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For opting to this position there are m players, whose description is given as we ai-
ready know by the fuzzy sub-sets which will have the same referential as the previous
desciptors:
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..............................................

C C
Pm= lm[m] uz[%ﬂl Ipni%’l

Each one of these will be described in triplicate in order to seek an approach rela-
tive to the player considered as ideal:
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With this information, we can use the relative Hamming distance:

PP TR
5§ (D2, .z Py =222 ,
n-z

where n is the number of characteristics and z the number of the different playing philoso-
phies.

That’s will allow us 1o rapidly arrive at the distances that make them suitabie for an
easy decision at the time of selecting the player who is most convenient for the team.

Conclusions

On many occasions we have commented on the fact that the numbers that are taken
into account in the economic-financial movements that are required in order for a sporis
club to reach the desired level of participation, and to become capable of attracting public
interest, attain such levels that is it not possibie to leave the decisions that on many occa-
sions mean payments of several tens of millions of euros in the hands of intuition.

This latest technique which we have provided is nothing more than a simpie toof to
be used by clubs to cover their large options. Nevertheless, competitive failure, which on
may occasions is resounding, must have a culprit.: “In sport nothing is sure”, “In football 2
+ 2 is never equal to 47, “We no longer have a lower enemy”, etc.

Clearly to state that sport is not an exact science is not entirely untrue, however,
neither is it false to state that with a minimum of interest and working with the scientific
tools we have available, without excessive cost or complications, we can limit to the
maximum that which up to now were very high levels of uncertainty.
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