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Abstract. A good, systematized and formalized, information is key to the success of the 
organisations and on this base is focused the devolopment of Decision Support Systems (DSS). 
We modelling, in this paper, the previous stages to develop the oforementioned sytem, where 
we work with different alternatives and strategies of decision, that we plan and evaluate with 
the objective of good decision making on the olimpic training plan and education of the high 
level sailors that are belong of Spanish Olimpic Sail Team. 

1. Introduction 

Sailing is one of the oldest sports know; the competitions in this discipline are being plentiful and of 
great variety as a result of the large amount of types of boots and the numerous events that are organised. 

The way to become an elite sailor begins with the teaching of this sport involving the society to train 
potential sailors in sailing schools and providing them with the neccesary means that provide continous train-
ning for the young sailors, through the association of clubs and seamanship bases. The system does not al-
ways work in the right way and sportmen with good potential qualities do not get optimal results. The devo-
lopment of this process can be improved by carrying out better management of information [1] based on 
Information Technology (IT), consisered from the perspective of the Information Systems (IS) as a funda-
mental tool for the creation and  development of the organizations [2].  

2. Framework 

Our work is focused on the Real Federacion Española de Vela (RFEV), whose internal structure is 
encharged of the sailers sporting training and the working plan and include:a) the Management Team; b) the 
Sporting Disciplinary Committee (technical director, technical coach, physiotherapist, and meteorologist); 
and c) Committee of Judges and Jury 

The external structure control the relation with The Autonomous Federations, Clubs, Consejo Supe-
rior de Deportes and Spanish Olimpic Committee. Thank to this structre it is possible: (1) to promove sailing 
in the society; (2) to organize competitions; (3) to train the joung sailors; and (4) to select the best sailors. 

Such a structure works with sporting techniques, multidiscipline and administrative information and 
with external information which allows decisions to be made during the process of the programmed opera-
tions and planning strategies of the competition. 

3. Identification, description and solution of the problem 

The analysis of the operations of the RFEV, together with an analysis SWOT provides us with a 
frame of reference where we can idetify problems, To compile the information we have turned to experts and 
technicians of the RFEV, who have enabled us to elaborate table 1, in which we consider the fifteen relevant 
variables that obtain a determined value when the sailors invest financial resources and time and they are 
connected to obtain the five factors of performance that influence the sailors´ preparation. These variables 
have been obtained after carrying out a selection of the twenty one that we got to begin with, taking into 
consideration criteria of relevance and dependence amoung them. Based on the analysis carried out we con-
sider the main problem to be the lack of coordination of the factors that influence the performance of the 
Olympic Sailing Team. The final position that these sailors achieve is a consequence of the combination of 
the five factors collected in table 1 that help to complete the race in the shortest time and finish with the 
highest possible score.   

As a solution to the problem detected, we propose the development and implementation of a Deci-
sion Support System (DSS) that help us to make decisions related to the olympic saylors´ preparation. The 
DSS means, according to [5], an appropiate solution and the most important aspects related to it are: a) a 
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system based on the computer; b) which directly help the decision makers; c) it deals with badly structured 
problems; d) the final user interacts directly; and e) uses models of information and models of analysis. To 
create the system and accordance with [4], we design the previous stages that form the analysis of the deci-
sions as a process that is carried out through repetitive cycles, until satisfactory solution is achieved; once the 
problem is identified we must: 1) generate the objectives tree; 2)study the different decision alternatives; 3) 
model the problem; and 4) evaluate it. 

The analysis of the problems that we propose will help us to deal with complicated decisions as a re-
sult of the many factors that have to be taken into consideration and it will lead us to better decisions [3]. As 
a fundamental part of the process of  Decision Analysis are the personal judgements of the decision maker 
about the inherent insecurity of the values of the problem. Therefore, this permits the inclusion of subjective 
judgements as a necessary ingredient to make good decisions as well as helping to choose the best alternative 
and generate new and better alternatives than initially proposed.  

Table 1. Variables that affect the performance 

FACTORS VARIABLES UNITS 
LEVEL 

WORST BEST 

RACE TACTICS 

Failure rate departures x1 Failure/race 0 1 

Failure rate by section x2 Failure/race 0 1 

Failure rate of buoys x3 Failure/race 0 1 

NAVIGATION 
TECHNIQUES 

Evaluation manouevres x4 Subject scale 1 10 

Evaluation speed x5 Subject scale 1 10 

MENTAL PREPA-
RATION 

Motivation test x6 Subject scale 6 24 

Self confidence test x7 Subject scale 6 24 

Concentration test x8 Subject scale 6 24 

Relaxation test x9 Subject scale 6 24 

PHYSICAL PREPA-
RATION 

Consumption of calories x10 Kcal/day 1500 3000 

Resistence test  x11 Minutes 15 60 

Test of strength x12 Kilograms 40 150 

Wieght x13 Kilograms 130 138 

VESSEL TECH-
NOLOGY 

Breakage rate x14 Breakage/year 2 10 

Rate of error testing x15 Subject scale  1 5 

4. Generation of the objectives tree 

We try to divide the proposed problem into smaller parts, in this way we can concentrate on each 
one of them and carry out an improved understanding. We suggest therefore, as a global objective to maxi-
mize the olympic saylors´ performance that we cannot transfer to a qualitative variable, and the intermediate 
objectives that help to know the decision makers´ preferences. We continue arranging in the tree and we 
obtain the levels as follow: 1) to maximize the sailors performance; 2) tactics and strategies of the race, navi-
gation techniques, pshycological states, physical performance and technology; 3) race field, weather vari-
ables, evaluation of the manouevers, trimming, set the regging, motivation, concentration, ansiety and re-
laxation, calories, strength, resistance and weight control, failure rate, specific technique; 4) direction and 
intensity of the wind, weather forecast, speed, aerodynamic, resistance and flexibility; 5) failure rate. 

Which has been achieved after several meeting with the sailors, the technicians and expertes. Mov-
ing down the tree the objectives become more precise until  arriving at the final objectives (emphasised with 
italics), which we can associate variables. What we have finally obtained will be used as part of the model for 
the evaluation of the alternatives. 
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5. Study of the decision alternatives 

Fousing on the expert help and that analysis that we have carried out to identify the problem we 
carry out the study of the decision alternatives in the following stages: 1) definition of the decision strategies; 
2) determination of the consequences of each strategy. The group of strategies with their consequences define 
all the alternatives that we will evaluate once the modelisation of the problem is completed.  
1. Definition of the Decision Strategies. In our case “Maximize the Performance of the Sailors”, we believe 
various options exist to afront the optimization of each of the factors related to this performance, that are in 
function of the result of the matrix of strategies of the table 2, created from the information collected in the 
analysis SWOT. These strategies determine five possible courses of action to achieve the proposed 
objectives.  

Table 2. Strategies of Decision 

 Risks and Threats Oportunities 
Strengths Defensive Strategies (S2, S4) Offensive Strategies (S1) 

Weakneses Survival Strategies Reorientation Strategies (S3, S5) 

Strategy S1: makes use of the growing evolution of the technology and the strengh that is working with 
sailors of a high level. For the definition of the consequences we take for granted that the top level sailors 
have refined techiques and navigational tactics as a result the variables (x1, x2, x3, x4, x5) related to these 
factors have values near to their best level.  
Strategy S2: it make use of as a strong point the existence of nautical training bases with a good infrastructure 
and face the threat that the budget for sporting activities depend on the results the sportmen achieve in the 
world championships. The consequences for x4, and x5 show values close to the best while the rest of the 
variables give average values. 
Strategy S3: makes use of the opportunity of the creation of the pshycological sporting team in the RFEV and 
faces the weak point that is the lack of budget, x6, x7, x8, x9 have values close to the best. 
Strategy S4: has its strength in the existence of the necessary infrastructure for the competitions and it focus 
the threat that the available budget depends on the sporting results, x1, and x2 will have high values. 
Strategy S5: it tries to make up for the lack of computing tools for the analysis of the sailors´ performance  
making use of the evolution of the technology, x14 and x15 have values close the their best level. 
2. Determination of the Consequences of  Each Strategy. To the description of each strategy, we evaluate the 
most relevant variables, that we colected in the last ramification of the objectives tree, and in the table 1 we 
show their. In the table 3 we gathering the values of the variables of the system, in accordance with the five 
defined strategies. We quantify by intervals, where each value is obtain in accordance with the expert crite-
rion and the historic values to each variable from 1997 that we have considered. The most relevant variable 
to each strategy takes the highest value in ist range of measure and the consequences of the less relevant 
variables in this strategy are close to the lowest levels. 

Table 3. Otucome of the Five Decisión  Strategies and Utiliy Function to each variable 

 S1 S2 S3 S4 S5 Utility Functions 
x1 [0.75,1] [0.5,0.75] [0.25,0.5] [0.75,1] [0.35,0.5] v1 = 0,1x1+0,35 
x2 [0.75,1] [0.5,0.75] [0.25,0.5] [0.75,1] [0.35,0.5] v2 = 0,1x2+0,35 
x3 [0.75,1] [0.5,0.75] [0.25,0.5] [0.75,1] [0.35,0.5] v3 = 0,1x3+0,35 
x4 [7,9] [8,10] [1,3] [5,7] [2,4] v4 = -1,3x4+9,5 
x5 [7,9] [8,10] [1,3] [5,7] [2,4] v5 = -1,3x5+9,5 
x6 [12,15] [6,10] [19,24] [6,10] [10,15] v6 = 0,2x6+12,4 
x7 [12,15] [6,10] [19,24] [6,10] [10,15] v7 = 0,2x7+12,4 
x8 [12,15] [6,10] [19,24] [6,10] [10,15] v8 = 0,2x8+12,4 
x9 [12,15] [6,10] [19,24] [6,10] [10,15] v9 = 0,2x9+12,4 
x10 [1300,1700] [2300,2700] [1900,2100] [2200,2400] [2900,3100] v10 = 290x10-1370 
x11 [13,17] [45,55] [20,40] [40,50] [35,40] v11= 3,9x11-23,7 
x12 [40,50] [110,130] [70,80] [80,120] [100,120] v12 = 11x12+57 
x13 [133,135] [133,135] [134,136] [132,135] [135,137] v13 = 0,3x13+13,5 
x14 [8,10] [3,5] [2,4] [5,7] [8,10] v14 = 0,2x14+5,6 
x15 [4,5] [2,3] [1,2] [2,4] [4,5] v15 = 0,1x15+2,7 
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6. Evaluation of strategies and alternatives 

In order to make an evaluation of all the strategies and decisión alternatives we will model the prob-
lem that we have to give solution. To this, we following the next steps: 1) to calculate the utility function to 
each variable; 2) to weight up each variable; 3) to define the system restritions; and 4) to give solution to the 
problem using optimisation techniques. The final solution of the problem will gives us: 1) the best values to 
the relevant fifteen variables, that have influence in the sailers sporting performance; and 2) the timetable and 
cost plan to each performance factor that is  requered in order to get the optimal value of the variables.  
1) Calculation of the Utility Function 
We define the global utility function as a multiatribute function additive (we calculate an linear utility func-
tion to each variable (table 3), using the defined intervals to each five strategies), compound by the addition 
of the utilities multiply by the corresponding weights. Where, both of them, xi

jP  and iv  respectivily are the 
weighs and utility function to each variable. 
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2) Assignment of Weights 
We have following a refined system, untill to obtain a mathematical formula that permit us to calculate the 
weight in accordance with the inputs to the system and with the place that each variable has into the objetives 
tree. This gives to the system a high grade of robustness and flexibility that permit it to obtain solutions for 
the sailers from different vessel cathegories, with specific physical and mental conditions and with  a deter-
mine list of winner. To weight we choose the input variables that you can see in table 4 and the strategic 

defined by a value 
xi
jS . 

Table 4. Input variables 

 VARIABLE RANGE 
Category of vessel C {0,11} 
Physical test F {0,10} 
Mental test TM {0,24} 
National ranking RN {1,10} 
World ranking RM {1,20} 

 
We will use the input variable that we have defined in the weight functions, where all the inverse relations 
and/or direct that we have defined are lineal character and they are based on the expert analysis. 
Variables x1, x2, x3, x4, x5; we consider that when the ranking will be worse more weight must have 
these five variables  

RNRM
RNRMSP ix

jj +
⋅

⋅=                                                                         (2) 

Variables x10, x11, x12, x13; when bigger will be the F value the weight will be smoller, due to when the sailer 
phisical condition is better, less time will spends in this factor. In table 6 we show the possible values of “C” 
classified in order to the phisical requirement of each tipe of vessel.  

F
CSP ix

jj ⋅=                                                                              (3) 

Variables x6, x7, x8, x9, x14, x15;  related to the mental training and with vessel technology; the technique, the 
tactical and the physical training have high levels to get good outcomes. 

MRNRM
RNRMSP ix

jj
24
⋅

⋅
+

⋅=                                                                (4) 

Values of 
xi
jS represent the fixed values that the system use and we show in table 5, being subject, by the 

expert, to a refine process and measure the outstanding to each variable in each strategic.  
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Table 5. Variables outstanding in accordance to the strategies 

 x1 x2 x3 x4 x5 x6 x7 x8 x9 x10 x11 x12 x13 x14 x15 
S1 0,20 0,25 0,15 0,35 0,20 0,10 0,65 0,80 0,30 0,15 0,40 0,90 0,50 1 1 
S2 0,80 0,30 0,15 1 1 0,50 0,60 0,75 0,25 0,45 0,25 0,85 0,40 0,65 0,25 
S3 0,10 0,15 0,15 0,35 0,20 1 1 1 1 0,80 0,35 0,25 0,70 0,35 0,25 
S4 1 1 1 0,65 0,80 0,30 0,15 0,80 0,70 0,15 0,55 0,70 0,75 0,25 0,45 
S5 0,40 0,90 0,50 0,60 0,75 0,25 0,75 0,25 0,45 1 1 1 1 0,50 0,65 

3) Constraints to the Problem 
We set a framework in the next: a) budget constraints; b) time restrictions; 3) restrictions among variables of 
the system; and 4) restrictions of  range of the variables. 

a – b) Budget and time constraint, the maximum addition of all variables is limited by the dedication 
time to each factor, 1980 hour/year, and for the budget to the Olimpic Team. These limitations of money and 
time make that the addition of all variables do not get the maximum possible value to each one, getting a 
maximum value of 3133,8 when we apply an average of 10% less on the addition of the best levels of each 
variable. 

c) Interaction among variables, the evaluation of the vessel speed and the maneuvres are reciprocally 
limited, so they do not get simultaneously the maximum value of  10. The apply reduction is 10%, 

1854 ≤+ xx                                                                                (5) 
In the physical training the strenght and the resistence  can not get, at the same time, the maximum value, 
because when increase one of them the another one decrease and vice versa. The reduction applied is 5% 

5.286213121110 ≤+++ xxxx                                                              (6) 
The values of each variable is limited  by its maximum and minimum defined in table 3.  
4) Optimal Solution 
The optimal solution to the problem will be that which maximazes the objetive fuction (1), having into ac-
count the restriction of the system. On the base of the linear character of the utility function and the problem 
restrictions we propose to give solution using the simplex method. Once the problem has been solved, the 
different alternatives and strategies will be the inputs to a Decision Support System from where we can ob-
tain as output the combination of the five performance factors. Such system will be supported by an interac-
tive data base, that has relevant information to give answer to the sailers requeriment.    

7. Conclusions 

Althought the technicals, managers, and sailors belong the Spanish Olimpic Sail Team have a big quantity of 
information, finalcial and technological resources, not allways the sailors get from them the maximum advan-
tages, due to, mainly, all this information is not formalised. In this paper we deal with the formalisation of the 
information, drawing the stages to following to the decision analysis as a repetitive process and previous. For 
this we plan the objectives, the stragies, the evaluation and assigned the restriction to the variables of the 
problem, and finally we plan the optimal solution. Once the proble shall be solve we obtain the inputs to a 
DSS that helps in the decisions of the high level sailors.  
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