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EXPERT       

↓ ↑        
KNOWLEDGE BASE ↔  EXPERT SYSTEM SHELL  

- tree of factors 
- decision-making rules 
- normalisers 

 decision-making 
mechanism 

↔  interface ↔  
USER 

       
Figure 1: Typical structure of both an expert system and of a decision-making system. 
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POTENTIAL                                                                    PERFORMANCE 

(inference modes) 
causes �⇒  consequence ⇐ � causes 

  
                                    �                                             � 
       potential                ��                                      ��      game factors 

       factors                  ���        RESULT         ���    (parameters of game) 
                                    ��        �P         I�           �� 
                                    �                                             � 
                                                     ↑______↑  

comparison of results 
�P - potential result                                               �I - actual result 

(grade of the potential of a player)                                       (performance grade) 
 
 
Figure 2: Correlation between the potential of players and their performance  
                (modified according t����������	
�����
����������������� 
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 N o r m a l i s e r s   

 marks >=4.5 >=3.5 >=2.5 >=1.5  

 Ponder
B 

Ponder
K 

Ponder 
C 

excellent very good good acceptable RP  

USPJEŠNOST       100.0 100.0  100.0      Potential of a player  

!          
!_MorfZnac   
    

  30.0   40.0    50.0      Morphological characteristics 

!  !_VzdRaz        14.0   20.0    24.0      Longitudinal extensiveness 

!  !  !_AV            6.0    9.0    11.0 >=94 >=70 >=31 >=7 P� Body height 

!  !  !_ADV           8.0  11.0    13.0 >=94 >=70 >=31 >=7 P� Reach height 

!  !_ObsegMasa     12.0  16.0    22.0      Circumferenc. and mass of body 

!  !  !_Obsegi        6.0    7.5    10.0      Circumferences of body 

!  !  !  !_AONL     2.5    3.0     4.0 >=94 >=70 >=31 >=7 P� Circumferences of upper arm 

!  !  !  !_AOSL        3.5    4.5      6.0 >=94 >=70 >=31 >=7 P� Circumferences of thigh 

!  !  !_Masa          6.0    8.5    12.0       Body mass 

!  !     !_AT          2.5    3.5      5.5 >=94 >=70 >=31 >=7 P� Body weight 
!  !     !_ATAV        3.5    5.0      6.5 >=94 >=70 >=31 >=7 P� The ratio of AT/AV 

!  !_MastTkivo       4.0    4.0      4.0       Body fat 

!     !_AKGN          2.0    2.0      2.0 >=94 >=70 >=31 >=7 R� Skin fold of upper arm 

!     !_AKGH          2.0    2.0      2.0 >=94 >=70 >=31 >=7 R� Skinfold of back 
!_KondSpos    
   

  30.0  30.0    25.0       Conditional abilities 

!  !_HitraMoc      15.0  16.0    14.0      Power 

!  !  !_VOS           6.0    6.0      5.0 >=94 >=70 >=31 >=7 P� Vertical jump 

!  !  !_S20           6.0    6.0      4.0 >=94 >=70 >=31 >=7 R� Sprint 20 m 

!  !  !_SZS           3.0    4.0      5.0 >=94 >=70 >=31 >=7 P� Ball pushing in sitting 

!  !_Hitrost         9.0    8.0      5.0      Speed 

!  !  !_HST          9.0    8.0      5.0 >=94 >=70 >=31 >=7 R� Quick marching 

!  !_Vzdrzlji       6.0    6.0      6.0      Endurance 

!     !_T800         3.0    3.0      3.0 >=94 >=70 >=31 >=7 R� 800 m run 

!     !_C12          3.0    3.0      3.0 >=94 >=70 >=31 >=7 R� 12 min run 

!_TehKoor        40.0  30.0    25.0      Technical knowledge and 
coordination abilities 

   !_BrezZoge     18.0  14.0    12.0      Moving without a ball 

   !  !_TSS          5.0    4.0      4.0 >=94 >=70 >=31 >=7 R� Zig-zag running 

   !  !_TTP          8.0    5.0      3.0 >=94 >=70 >=31 >=7 R� Run, stance 

   !  !_TPS          5.0    5.0      5.0 >=94 >=70 >=31 >=7 R� Run, stance, jump 

   !_ZZogo        22.0  16.0    13.0      Moving with a ball 

      !_HitrVod    13.0  12.0      8.0      Quick dribble  

      !  !_VSS        3.0    3.0      2.0 >=94 >=70 >=31 >=7 R� Zig-zag dribble 

      !  !_VRV        6.0    4.5      3.0 >=94 >=70 >=31 >=7 R� Various types of dribbling 

      !  !_PPV        4.0    4.5      3.0 >=94 >=70 >=31 >=7 R� Dribble, passing 

      !_HitrPod      9.0    4.0      5.0                         Quick passing  

         !_PSE        9.0    4.0      5.0 >=94 >=70 >=31 >=7 R� Alternating passing in the wall 

The abbreviations from the left column are explained in the last coloumn on the right. 
On the left side of the table the structure of the tree is shown. In the second, third, and fourth column are weights (ponders) for a particular  
position in the game. In the fifth, sixth, seventh and eight column the normalisers are presented in centile values. In the ninth column the  
relation between certain factors and performance is displayed (RP). That relation can be either of a progressive (P) or regressive (R) 
nature. 
 
Figure 3: Example of a decision-making system aimed at evaluating the partial potential of 
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 P 1  P 2 P 3 P 4 P 5  type  o f a  p layer 
A C TU A L Q U A LITY  100 100 100 100 100 R P grade for the overall perform ance (actual quality) o f 

basketball p layers across positions 
         
 D EFEN C E 50 50 50 50 50  grade for the perform ance on defence 
         
  R P O  13,5  11 ,7  10  8 ,0  7 ,5  P� leve l o f de fens ive  pressure  
  P O  8 ,7  9 ,0  8 ,3  9 ,0  9 ,3  P� de fens ive  he lp  
  B Š  3 ,4  4 ,1  4 ,6  5 ,9  7 ,7  P� b lock ing  shots  
  O L 9 ,9  9 ,1  7 ,7  5 ,7  5 ,4  P� ba ll possess ion  ga ined 
  S U O  5,2  6 ,5  9 ,7  13,6  14,0  P� de fens ive  rebound ing e ffic iency  
  U T O  9,5  9 ,3  9 ,6  7 ,8  6 ,1  P� trans it ion  defence e ffic iency  
  IV P O        p lay ing  d iffe ren t pos it ions  on  o ffence 
         
 OFFEN C E 50 50 50 50 50  grade for the perform ance on offence 
         
  K L  6 ,5  3 ,5  3 ,0  2 ,7  3 ,0  P� ba ll con tro l 
  V D  6 ,9  4 ,0  3 ,7  3 ,4  3 ,4  P� pass ing  sk ills  
  P L  5 ,9  6 ,0  5 ,5  4 ,9  5 ,5  P� d ribb le  penetra tion  
  Š V P  6 ,1  7 ,1  6 ,5  4 ,1  2 ,4  P� ou ts ide  shots  
  Š U P  3 ,3  3 ,9  4 ,9  6 ,4  6 ,8  P� ins ide shots  
  S B  3 ,9  4 ,9  4 ,1  5 ,0  5 ,4  P� free  th row s  
  IO P  4 ,0  4 ,6  4 ,6  4 ,7  5 ,1  P� d raw ing fou ls  and three-po in t p lay  
  P U B  2 ,3  2 ,4  3 ,0  5 ,1  5 ,3  P� sc reen e ffic iency   
  N LB  3 ,5  5 ,4  4 ,9  3 ,4  3 ,6  P� o ffence w ithout the  ba ll 
  S U N  1,9  2 ,4  4 ,4  6 ,7  7 ,0  P� o ffens ive  rebound ing e ffic iency    
  U T N  5 ,5  5 ,8  5 ,2  3 ,8  2 ,6  P� o ffens ive  rebound ing e ffic iency  
  IV P N        p lay ing  m u ltip le  pos it ions  on  o ffence 
 
The abbrev ia tions  from  the le ft co lum n are expla ined in  the las t co loum n on the right. 
O n the le ft s ide of the tab le  the s truc ture of the tree is  show n. The h ighes t node represents  the grade of the ac tua l quality  (overa ll  
perform ance) o f a  p layer. In  the second, th ird , fourth , fifth  and s ix th  co lum n are w eights  (ponders ) for a  particu lar p lay ing pos ition. 
 In  the seventh co lum n the re la tion between resu lts  ach ieved in  a  particu lar c riterion and perform ance in  basketball (RP ) is  presented.  
That re lation is  o f a  progress ive (P ) nature in  th is  case. 
 
F ig u re  4 :  A n  exa m p le  o f  a  d ec isio n -m a k in g  system  a im ed  a t a ssessin g  o vera ll p erfo rm a n ce   
o f  a  p la yer (a c tu a l q u a lity )  (m o d i���������	��
�����
	
�
����
�������	�������� 

 
 N  o  r m  a  l i s  e  r s   
 G rades  >=4.5  >=3.5  >=2.5  >=1.5   
P lay ing e ffic iency  tree  W eigh ts  R E  5  4  3  2   
UI_NA+OB 100.0      PLAYING EFFIC IENCY OF A  PLAYER 
I_U I _OFFENCE 50.0      efficiency on offence 
I   I_  Successful offence     26.5         successful actions on offence 
I   I   I_  Successful shots      24.0         m ade throws 
I   I   I   I_  2P T S   8 .0   P� >=94 >=70 >=31 >=   7  m ade 2-po in t shots  
I   I   I   I_  3P T S   12.0   P� >=94 >=70 >=31 >=   7  m ade 3-po in t shots   
I   I   I   I_  1F T  4 .0  P� >=94 >=70 >=31 >=   7  m ade free-throw s             
I   I   I_  AS  2 .5   P� >=94 >=70 >=31 >=   7  ass is ts                      
I   I_  Unsuccessful offence   23.5         unsuccessful actions on offence 
I      I_  Unsuccessful throws    16.5         m issed throws 
I      I   I_  M 2P T   7 .0   R� >=94 >=70 >=31 >=   7  m issed 2-po in t shots  
I      I   I_  M 3P T  7 .0   R� >=94 >=70 >=31 >=   7  m issed 3-po in t shots  
I      I   I_  M 1F T   2 .5  R� >=94 >=70 >=31 >=   7  m issed free-throw s           
I      I_  T O   7 .0   R� >=94 >=70 >=31 >=   7  turnovers                
I_UI_DEFENCE 50.0      efficiency on defence 
    I_  Successful defence     25.0         successful actions on defence 
    I   I_  Gained possessions   22.5         gained possessions 
    I   I   I_  O R   7 .5   P� >=94 >=70  >=31 >=   7  o ffens ive rebounds                 
    I   I   I_  D R   7 .5   P� >=94 >=70 >=31 >=   7  defens ive  rebounds                
    I   I   I_  S T   7 .5   P� >=94 >=70  >=31 >=   7  s tea ls               
    I   I_  BŠ   2 .5   P� >=94 >=70  >=31 >=   7  b locked shots                 
    I_  Unsuccessful defence  25.0         unsuccessful actions on defence 
       I_  A B        25 .0    R� >=94 >=70  >=31 >=   7  a llow ed baskets                

 
The abbrev iations  from  the left colum n are explained in the las t coloum n on the right. 
O n the left s ide of the table the s truc ture of the tree is  shown.  The highest node represents  the grade of  p lay ing effic iency of  p layers . In the 
 second colum n are weights  (ponders). In the th ird colum n the re lation between results  achieved in a particular c los ing ac tion and play ing 
 effic iency  in basketball (RE ) is  presented. That re lation is  e ither of a progress ive (P ) or regress ive (R) nature in th is  case. In the m iddle colum ns 
norm alisers  are presented in centile values . 
  

Figure 5: An example of a decision-making system aimed at the playing efficiency of a player 
assessment (modified according �����������	
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