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Anomaliasdelaefectividad: un moddomatematicoutilizadoen d voleibol inter nacional
Anomalies in effectiveness: A mathematical modd used in international volleyball
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Abstract. Based on the analysis of the mathematical statistical model «Effectiveness», internationally used to process technical-tactica performance
in Volleyball, and dso to determine its target under the concept «Effectiveness», including its basic characterigtics, the paper demonstrates the existence
of three mathematical anomalies in the formula. These anomalies are described through examples, including a population-based study that determined
that the technical-tactical action Service, Dig and Block have more negative than postive actions, closdaly related to a fundamental anomaly that causes

inaccurate interpretations of reality.
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Resumen. Partiendo del andlisis del modelo matemético de «Efectividad, utilizado internacionalmente para procesar e rendimiento técnico-téctico
del Volebol, y luego de determinar su objetivo atendiendo a concepto «Efectividad», asi como sus caracterigticas basicas, en d articulo se demuestra la
exigencia de tres anomaias en la formula Dichas anomdias son expuestas a través de gemplos, donde se incluye un estudio poblaciona que determina
que los fundamentos técnico-técticos Saque, Defensa de Campo y Blogueo presentan més acciones negativas que positivas, aspecto estrechamente
relacionado con una anomalia fundamental que provoca interpretaciones inexactas de la redidad.
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Introduction

A moded iscond dered asan abtract representation of someaspects
of redity (Gallagher & Watson 2005; Encarta2009; Gonzdez & Guillén,
2013; Thalheim, 2013). The moddlling in sport is usualy employed,
commonly manifested in the design of exercises that Smulate redlity
game, exercisesthat maketheoreticd and practicd Situaionsthat have
happenedinthecomptition, asisthe caseof technico-tactical complexes
or K-1andK-2 (Fiedier et d 1974; Mordes& Taboada, 2012; Sudrez,
Rabaz, Fernandez, Gil, & Arroyo, 2017), the typica phases (Fréhner
2004, Martinez 2012) or the smplified situation of the Game (Andux,
2012).

However, themode sthrough exercisearenot theonly usedinthe
process of management of sports training. The gatigtics by making
physica representations of symbols, Smply summarizes phenomena
and equations, concepts and theories for studying complex systems
(Tormos & Lova, 2003; Galagher & Watson, 2005; Hong, 2013).
Therefore mathematical modd sareformed by e ementsthat characterize
one or more agpects of the redlity modelled (Aracil 1983), in order to
extract properties and characterigtics of the relationships among the
dements, which otherwisewould remain hiddenandillogical.

In the specific case of Satigticdl moddls to estimate the charge of
technical andtectica performanceof volleybdll, theseactionsmakethe
technical and tacticd variablesthat eva uate (according to an objective
and a specific function), the technical and tactical performance
individually and collectively inorder to obtaininformationrelated tothe
processof attracting talent, the exploration of opposites, theevauation
of competitive performance, and delivering specidized information to
media, researchers, managers, among others (Coleman, 2002; Velasco
quoted by Alonso, 2003; Hohmann, Lames & Letzeier, 2005; Poyato,
2007; Cdero, 2009; Silva, Dominguez, Echeverria, Rabaz, & Arroyo,
2016). Therefore, applied Satigtics is conddered as one of the most
important aspects for a coach (Coleman, 2002; Thiess, Tschiene &
Nikel, 2005; Clarke& Skiba, 2013), bothincompetitionsandintraining.

The congtruction of a mathematical model requires the full
employment of concepts, since they classify redlity, recaling the
objectiveof themodd asameantoadintheandysisand understanding
of the redity to be measured (Dror, 1986; Tormos & Lova, 2003;
Arsham, 2015).

According totheconcept, esch processad varigbleisgivenanumeric
vaue, making up thedesign of theformula, avaluethat must represent
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thereal qudity of the variable. For thet reason, since there are severd
variablesthat havesignificant influenceinthe performance (according
tothetechnica-tactica actionsstudied), oneswould positively impact
in scoring and others would have a negative impact, and also each
varigblewill divergeformtheother according totheexigting significant
differences in relation to the find performance (Calero, 2009-2011).
Some matheméatic models obtain an approximate description of the
phenomenon and in thet case it is necessary to check precision if the
resultsare not satisfactory themodel should beformulated again using
methematiclanguage (Tang, 2005; Tannery Gore, 2013; Hatano, Hirata,
Suzuki y Aihara, 2015).

In Mesquita, Marques & Maia (2001); Saas, Pdou & Schelling
(2004); Qliveira, Mesquita& Oliveira(2005); Caero(2007-2009); Gil,
Dd Villar, Moreno, Garcia& Moreno, (2011); FIVB, (2003-2005), the
data of the technica-tacticad performance of severd techniques and
training categorieshavebeentabul ated, recording different actionsthet
areusudly modelled with Effectivenessand athough each paper hasits
own objective, there are common patterns that undoubtedly typify a
technical-tactica action, asthe prevaence of negetive actionsover the
positive onesin techniques such as Block, Serveand Dig.

Effectivenessis, accordingtoitsdefinition, «theability toreach the
effect wanted or desired» (RAE, 2015). Effectiveness as a concept is
equivaent to redlity, certainty, security, vdidity, warranty (Compact
Ocean 2006; Cervantes 2008, Encarta2009), thus, theprimary objective
of themodd «Effectiveness» isto determinethe level of security that
has aplayer or computer when executing technica-tacticd actionsin
the game, this means that if a player gets more points than wheat he
loses, aplayer issafe, accurate, effective, otherwiseit will beaplayer
insecure, not cartain, ineffective’. Therefore, thevariablesthat represent
thet concept should symbolizethisredity from themathemetical point
of view, hence their assessment isin linewith thet quality.

Effectiveness as a mathematic model uses three significantly
influentid variablesin thefina performance (Calero, 2009-2010), itis
internationally used by different authors and softwares specidized in
gppliedstatidtics. InSatTrak for Volleyball, v6.01 (1998); VBSTATS32
V3.2.0E (2002); FIVB (2003-2005); VolleySoft MultiPasport (2005);
Mesquita, Marques & Maia (2001); Sydex Volleybal Stats, (2002);
Oliveira, Mesquita& Oliveira(2005); LeagueAndyzer for Volleyball
v3.2.0(2005); Valleyball Satwareve, (2006) and Qudity Stats\Volleybdll
V10.1.0, (2010)?is shown awide use of that mathematic formula

The content andlysis of the mode anticipates statistic anomadlies,
understanding by anomaly the discrepancy of the model in regard to
certain rule or use, in other words, an irregularity. These rules are
enumerated inthe materiad and methods epigraph described in Caero
(2009); an agpect that causesdterationsin theestimation of thetechnica -
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tactical performanceand thereforeintheeventua decision-making.

For that reason, the central objective of the paper consists on
demondratingwhich arethoseirregularitiesor anomdies, and how they
impact negatively ontheprocessof technicd-tactica control of Valleybal,
akey factor in the process of portstraining management.

Material and Methods

This concept is conceptudized through the formula or Satistical
modd, availableinthefollowing structure:
Mode «Effectiveness»

A0 (Ap_ An)
Ef =

(iec)

Wherei isthe player and t the technique sdlected AP and AN the
number of positiveand negativetechnica-tacticd actionsinthetechnique
tof theplayeri, repectively, and N'thetotd of actionsinthetechnique
tof theplayeri. Likewiss thetotd effectivenessof ateam or atournament
is defined as the sum of each of theindividua effectiveness of every
player in the team or the tournament.

Inorder to show theabovementioned anomalies, somered scoring
groupshavebeen andyzed. Thefirst onethe Block performanceof the
RSA®player inthreegamesof thequdifiersof thel V Nationd Volleyball
League(Table 1), obtained by the Effectivenessmodd.

However, toknow theleve of incidenceequa to or lessthan zero,
obtained by mathematica calculation in the numerator of the formula
wereanayzed the scores of two netional high level championships,in
both genders (Tables 4 and 5). For both cases, was processed the
population of executed actions (9413inmaesand 8683 infemaes) in
thefindsof theNationd Volleyball Leaguel V. Havana2007, recording
14 games of 14 possible, held on 08.03.2007 to 15.03.2007.

Content Analysis as theoretical methods, values the model
«Effectiveness» in accordance with five rules formed to eveluate the
process of technico-tactica performance, set by (Caero 2009).

Thereare:

1. You must determine the proposed function and objective.

2.Youshouldindudedl variablesthat influencepositively depending
onitsfunction and objective.

3. You should haveacorrect methematica moddationrelatingtoits
functionand objective.

4. The meesure unity should be the most adequate to the socid
enviroment it is gpplied.

5. Thenumericva ueassgned to each variablemust correspondto
real qudlity.

Therefore, indicatorsof contending andysisarein correspondence
with thoserules, emphesizing, for thisstudy case, rulesOneand Three.

To register and process the volleyball actions was used the
ControlVolei Competenciav1 software, and to tebul ete the deta
Microsoft Excdl 2010.

*100

Sudy Variables

The statistical model «Effectiveness» uses three variables
significantly influencing thetechnico- tectica performanceof valleybadl|.
Theeare

1. Thevduesof evd uativemaximum performancerange (positive,
Ap)

2. Thevauesof eva uativelower-ranking performance (Negative;
An)

3.All other v uesdifferent from previousissues (causng nolosses
of these paints in asolute terms, AS) joined to al the categories of
registered actions.

The first two values can be seen in the numerator, which are
computed by asubtraction, or areantagonistic, mathemticaly cregting
two varigbles. The third variable is represented by the sum of dl the
actionsor variablesregistered inthe denominator.
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Thevariablesregigered (for dl theexampleswill beused theBlock
actions, except for Tables 4 & 5) are represented by the following
methodology:

- Positive values (Ap): The Block getsthe point

- Negetivevaues(An): Theblock commitsatechnica foul pendized
by the referee, or the lock throws the ball beyond the reech of other
players.

- Sash actions (AS): They belong to the rest of the variablesthat
make up the above categories. Example: The bal bounces behind the
lock, obtain or not the offensiveinitiative. For that matter, thisvariable
is cregting opportunities for the opponent.

Results

The datisticdl model «Effectiveness» presents three anomaies
that ater the outcome. These are:

1. Their resultsshow negetiverating scae

2. The equivaence between the varigbles the numerator, creates
zero values, not representative of performance in terms of individua
comparison.

3. When generating anegative sca e, theresultisnot congruent

Anomdy Number One, «thenegativescaes» (shownintheexample
of Table 1), with locking action made by a player in the first game,
provides a result of -13,33%. This way of presenting quantitative
information tendsto have drawbacks, for it providesanegative datum,
an agpect that infers decreases and contributes to the third and more
important anomaly.

Table1:

Analysis of three results obtained with the model "Effectiveness' in three different

€s.
ACTION

GAME 1 GAME 2 GAME 3

AP 2 2

AN 2 2 2

AS 13 15 17
TOTAL 15 19 21
Calculation: -13.33% 0% 0%

Table 2:
Andysis of four results with the model "Effectiveness’ in four different games.
Congruent values

KIND OF ACTIONS GAME1 GAME 2 GAME 3 GAME 4
AP 32 32 32
AN 25 25 25 25
AS 20 21 40 150
TOTAL 7 78 97 207

Calculations: 9.09% 8.97% 7.22% 3.38%

Ingamenumber two and threein thetableabove, you can represent
the second anomaly Mathematics, «The equivaence between the va-
ridblesin the numerator. Here, athough the player isregular®, the for-
mulashows afigure that would be zero for games two and three. The
problem occurswhen theamount of oppositevariablesof thenumerator
areequa (APYAN).

The Third Mathematic Anomaly «Non-congruent values» are
represented in Table 2, using a hypothetical example for better
undergtanding.

After performing the calculation in the numerator (for al cases
equas saven games), and having processed values a each step, the
mode obtains resultsthat match the athletic performance. Inal cases
theresult expressed numericaly decreasesprogressively.

It corresponds to the redl value of a player that will generate the
above actions, whichisdetermined based on the concept thet themore
opportunities you provide to the contrary in its mid-game, the grester
thechanceof successful adversary, therefore, theeffectivenessdecreases
with increasing the opportunities of the opponent. In every game, the
volleyball player givesmore opportunitiesto theriva (20, 21, 40 and
150, respectively; Actions Sash: As) under the same value of the
numerator (7), thereforetheresult will decreasein each game (9.09%,
8.97%, 7.22%, 3.38%, respectively). Thisbehavior isseen ascons stent
orlogicd, sncethemodd actspositively asexpected; promptinghimin
every gamethereisadecreasein effectiveness, asitisshowningrgphic
l.

- 195 -



VALUES OBTAINED FROM THE
EFFECTIVENESS MODEL
10 > 17606+ 23807
g )
4 = 4,338
> 13,
0
1 2 3 4
Graphic 1: Vel ues obtained consistent with the calculation of the effectiveness model.
Table3:
Andysis of four results with the model "Effectiveness’ in four different games.
Incongruent values
KIND OF ACTIONS GAME 1 GAME 2 GAME 3 GAME 4
AP 25 25 25 25
AN 32 32 32 32
AS 20 21 40 150
TOTAL 77 78 97 207
Cdculations: -9.09% -8.97% -7.22% -3.33%

Table 3 uses the same numeric vaues that Table 2, dthough the
vaues of the Effectiveness mode numerator (APand AN) have been
inverted to favour understanding, obtaining in dl casesthevdueof -7
(25-32=-7). By completing the calculationsin the formulathe vaues
obtained with the model grow as opportunities increase the contrary
(20, 21, 40 and 150; Calculation: -9.09% -8.97% -7.22%; -3.38%
respectively). This phenomenon is established where the vaue of the
numerator isinthenegative sca es, snceunder thiscondition, thelarger
thedivisor, will gpproach zero over theresult, and thereforethesmaller
the numerica vaue of anegative scae, the higher their mathematicd
vaue. Graphic 2 represents grgphicaly the above.

VALUES OBTAINED FROM THE
EFFECTIVENESSMODEL
0,00%
200% 1 2 3 4
-4,00% —*4: -3 38%
-6,00% —
8,00% 3.-7.22%
B — T
-10,00%

Graphic 2: Non-consistent values obtained with the calcul ation of the effective model.

Table 4:
Derivation of mathematical values of numerators less than or equa to zero (CN = 0). Final Phasg

InTable4, the negative va ues obtained with the cal cul ation of the
numerator are common to thetechnica-tactica actions Serve, Digand
Block, and non-existent for the rest of the techniques, an aspect thet is
described in detailsin Graphic 3.

Table 5:
IAcquisition of mathematical values of the numerator less than or equal to zero (CN = 0). Final
Phase of the IV National Volleyball League . Gender Female.
SPIKE BLOCK SERVE
AP| AN | AS|TOTAL| CN AN | AS|TOTAL | CN |AP|AN| AS | TOTAL |CN
38| 6 |11 55 32 18 | 30 68 2 |11| 5 | 46 62 6
62| 12 | 13| &7 50 10 | 26 47 1 6| 8]69 83 -2
81| 11 [46| 138 | 70 13|21 45 2 13| 6|52 61 -3
3 9 16| 58 24 12 | 2 43 -3 |17]10] 52 69 -3
8
3

67| 21 | 37| 125 | 46 13|26 47 -5 179 98 -3
33| 11 |17| 61 | 22 14 39 -7 6 | 94 103 -3
49| 16 | 37| 102 | 33 18 44 -8 14|18 | 48 80 -4
66| 27 | 35| 128 | 39 18 54 12| 1|5 | 64 70 -4
53| 22 |38| 113 | 31 45 7 -12 112|116 | 90 118 -4
67| 35 | 32| 134 | 32 13 38 -13 11|16 | 51 8 -5
51| 24 41| 116 | 27 17 47 -18 | 23| 29 | 65 17 -6
48| 28 18| 94 | 20 15 58 19| 6|14 | 58 78 -8

= S N
cob,\,mmo,\,cocooocot:t:o%
5

SHISIESIAISHSISINEE NN

21| 9 |27| 57 |12 1 40 2113|1272 87 -9
43| 23 |45 11 | 20 37 76 21| 6|16 | 35 57 -10
43| 28 |51 122 | 15| 12 38 83 21| 7|17 | 49 73 -10
43| 33 |45| 121 |10 13 26 83 31|92 8 118 -11
25 66| 151 | -35|10| 25| 77 112 -15
9 34 929 4719|128 41 78 -19

RECEIVER DIG SET

AP| AN |AS|TOTAL|CN | AP | AN | AS|TOTAL| CN |AP|AN| AS | TOTAL |CN
93| 6 |44| 143 |87 | 6 | 10 | 10 26 -4 | 70| 13 | 452 535 57
75| 11 26| 112 |64 9 | 13 |11 33 -4 42| 6 | 403 451 36
72110 |37| 119 |62 7 |12 | 8 27 -5 42| 6 | 438 486 36
58| 8 |30 9% |50 | 9 |14 |11 34 -5 133] 10 | 457 500 23
85| 10 |56| 151 | 75| 7 | 14 |11 32 -7
78| 14 |39| 131 |64 | 11 | 19 | 14 44 -8
59| 7 |41| 107 |52 | 7 | 15 | 17 39 -8
91| 21 |40| 152 | 70| 25 | 34 | 23 82 -9
81| 13 |54| 148 |68 | 6 | 16 | 10 32 -10
30| 5 25| 60 | 25| 7 |18 | 8 33 -11
21| 4 |21 46 |17 6 | 17 | 14 37 -11
57|15 43| 115 |42 | 8 | 20 | 21 49 -12
30] 7 |32] 69 | 23|12 24|20 56 -12
58| 19 |41| 118 | 39| 15| 29 | 20 64 -14
51| 23 |40| 114 | 28| 8 | 23 | 10 41 -15

4 12 |19 43 -16

1130 |14 55 -19

Asintable4 referring tothemaegender, Table5 showsthat inthe
caeof femdegender, thetechnical-tactica actions Serve, Defenseand
Block present ahigh coincidenceof negativevauesingdethenumerator’s
caculation.
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of the IV National Volleyball League. Gender Mae.
SPIKE BLOCK SERVE
AP| AN [AS[TOTAL | CN | AP [AN] AS [TOTAL]| CN | AP| AN [AS[TOTAL|CN Per centage of technical-tactical actions
43| 8 [30] 81 35 (149 |18 41 | 5|9 3|9 104 |6 that havea CN=0
68| 25 34| 127 | 43 | 15 (13| 15 | 43 | 2 | 9| 5 |87] 101 | 4 100,00 Dig;95,24
80| 24 [73| 177 | 56 | 14 (13| 42 | 69 | 1 |13 9 [80| 102 | 4 90,00 T Bleeki 8571 Service 80,00
47] 19 [27] 93 28 [10[12] 18] 40 [ 2] 9] 6 |04 119 | 3 80,00
37| 14 [28| 79 | 23 | 26 | 29| 48 | 103 | 3 | 3 | 3 |51 57 | O 28%
27| 9 [26] 62 18 |10 [14] 19 | 43 | 4| 1| 3 [72| 76 |2 50,00
6| 24 | 58] 147 | 41 |10 [15] a7 | 62 | 5|6 | 8 |75 89 | -2 2000
72| 33 43| 148 | 39 |10 (16| 17 | 43 | -6 | 3| 6 |54| 63 | -3 30,00
62| 24 |60| 146 | 38 | 6 |15] 30| 51 | 93] 6 [55] 64 |-3 20,00
75| 34 |53| 162 | 41 | 11 |21] 16 | 48 |-10] 2 | 7 |50] 59 |5 1000 T soiker 0 : Receiver; 0,00 SE; 0,00
40| 1 |30] 88 22 |26 36| 49 | 111 |[-10| 5| 10|77] 92 | -5 ' 1 2 3
71| 4 |66| 171 | 37 | 15 [26| 40 | 81 |-11]|12| 18|55 8 | -6 ' ) )
66| 37 |45| 148 | 29 | 7 |19] 14 | 40 |-12] 9 | 15 |64] 88 | -6 Technical-tactical actions. Man
30| 17 [ 38| 85 13 | 6 |18| 22 | 46 |-12]| 2 | 9 |49] 60 | -7
20| 17 [22| 59 3 |1224] 30| 66 |-12| 8| 15|65 8 | -7 - } -
8 |22| 17 | 47 |-14|19]| 26 |82| 127 | -7 P“w"‘agelzfalmécjgs%w actions
7 |22] 21| 50 |-15| 8 | 16 |55| 79 | -8 12000 .
27 [42] 69 | 138 |-15| 6 | 14 |87| 107 | -8 ' e Dig: 100
14 [31] 35 | 80 |-17|5 |19 |61] 85 |-14 100,00 Block; SeACESa e
6 |25 18| 49 [-19]5[20]|39] 64 [-15 80,00
4 |24 31| 59 |20 60,00
RECEIVER DIG SET 20,00
AP[ AN [AS| TOTAL | CN | AP [AN| AS [TOTAL | CN | AP| AN [AS[TOTAL[ CN 2000
57| 6 [34] 97 51 | 26 | 25| 22 | 73 | 1 [149] 4 [348] 501 |145 gl Rebeiver: 0.00 . 0.00
103] 14 [54| 171 | 89 | 9 |13] 11 | 33 | -4 [122| 3 [395] 520 |119 0,00 ) 3
95| 13 [53| 161 | 82 | 10 (14| 15 | 39 | -4 | 59| 6 |428] 493 | 53 Technical-tactical actions. Women
113] 9 [84] 206 | 104 |12 [17] 15 | 44 | 5 |39 10 [337] 386 | 29
37| 5 [24] 66 32 |13 20| 19 | 52 | 7
54| 5 |44 103 49 2 (12| 16 30 10 Graphic 3: For hundreds of cal culations obtained from the numerator lessthan or equal to zero
291 7 |46 102 42 8 120 24 5 12 CN = 0for each technical-tactical action of volleyball. both genders.
55| 8 |53| 116 | 47 | 7 |20] 25 | 52 |-13
gg ZS gg gg ig i ig 1;» g; 1451 Graphic 3 show the percent incidence of vauesless and equd to
200 8 [22] 60 | 22 | 6 |22 20| 40 |16 zero, obtained after the calculation of the numerator; CN d»0, for both
‘Z‘Z 3;3 ‘;11 32061 gg i gg f; 431; g genders. That showsthat theva ueshaveahigh percentincidenceinthe
56| 20 |66| 142 | 36 | 6 |27] 16 | 49 |-z Block, Serveand Digaction (Block: 85.71%and 83.89%6; Sarve: 80.00%
R R B e T e and 94.44%; Dig: 95.24% and 100%, male and female respectively),
B| 12| 3 |5 whilesuchvauearenot presentedinthetechnica-tactica actionsSpike,
1 (25| 13| 39 |-24 . . . A . .
Tl ot 6 | 2a Recdveand Set, respectively (Spike: 0.00%; Receive: 0.00%; Set: 0.00%,
3 /28] 13| 44 [-5 male and femaleb), according to the individua evauation of dl the
9 43| 24| 76 |-34

regular players that participate in the Finas of the Fourth Nationd
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Volleyball League. The aforementioned shows that the result in the
numerator (CN < 0) iscommonin high performancevolleyball.

Discussion

Since the Effectiveness datistic modd is internationaly and
functiond in severd research papersand softwares of applied Satistics
toVolleyball suchasStat Trak for Volleyball, v6.01 (1998); Mesquitaet
ds (2001); Sydex \Vdleybdl Stats(2002); VBSTATS32V 3.2.0E, (2002);
FIVB, (2003-2005); VolleySoft MultiPagport (2005); Oliveiraet ds,
(2005); LeagueAndyzer for Valleyball v3.2.0(2005); Valleybd | Saware
V6, (2006) y Quadlity Stats Volleybdl \V10.1.0, (2010), anong others,
the religbility of the mathematic instrument should positively respond
under any condition.

However, whentheresult of thenumerator equal szero, thenumericd
val uesprocessed, regardl essof theamount andimportance, causeequal
results (Table 1: game 2 and 3: O percent respectively). Another redl
exampleisavailablein Table4: inthe Serve action, whichiscoloredin
blue, and intheranking best block, best serve and best dig of theWorld
Championship 2011(FIVB, 2011ab,c), which demongtrates that it
happensregularly.

In Cdero (2009) was sudied the Finals of the Volleyball World
Leagueheldin Moscow, Russia, and it was defined that the probability
to lose one point after an AS action in Block is 47,78 percent, and the
probability to scoreapoint 25,06 percent (Difference: 22,72 percentage
points more in favour of losing a point); for which the AS Blocking
actions give the opponent more advantages. Therefore, the AS action
should be gatigticaly interpreted as a varidble that reduces the find
value obtained by the Effectiveness model. The Table 1 predicts
estimation errors of the technical-tacticd performance of the Block,
concerningtheRSA player, whoingames2 and 3 hasthesameresult (O
percent) even performing different actionsAS (15 and 17 repectively)
under the same numerator value. That indicates that the model equals
performance when actudly had subgtantial variations in the actions.
Eachsgnificantly influential actionwill havemoreor lessprobabilities
of losing or winning apoint, asit isthe case of the setter demondtrated
in Cdero (2009, 2011), and the rest of the technica-tactica action.
Therefore, astherearedifferencesinthen Sash (AS) actions, theremust
benumerical differencesin thefina result of theeguetion.

Thisplayer, if compared to one that has never played, seemed to
havethe samenumeric vaue (0). Then, redlity affirmsthat not playing
equalsdoing nothing in practice, and having two positiveactions(AP),
twonegative(AN) and 15Sash (AS) (Table 1) equasinfluentid vaues
in higher or lesser numbersfor thetechnical-tactica performance. That
causes two problems for the coach, the firgt Situetion would be the
impossibility of comparing a regular player and a bench one (both
would haveanumericvaueof zero); thesecond stuationwill berdated
tothe competitiveranking, snceanA player withanumeric valueof O
will mathematicaly overcome every player with more negetive than
postiveactions, dthoughtheA player asan excessively higher amount
of Sash (SA) actions therefore, thecoachwill makeamistekenandysis
of the individua performances, which would cause taking wrong
decisons.

The previous anomaly derives from the possibility that the
technical-tactical varidbles have equa negative and positive actions,
sncetheEffectivenessmodd isabletogeneratenegativeva ues(anomdy
1).

The error of the Effectiveness model negatively increases the
edimation of the technical-tactica performance by presenting more
negative actions than positive ones (Serve, Dig, Block), an common
agpect demongtrated in tables 4 and 5 and represented in graphic 3.
That characteridicintheaction of thetechnical-tacticad actionsprevioudy
described have been widdly corroborated by other sources, such as
Mequita, Marques & Maia (2001); Sdas, Pdou & Schelling (2004);
Oliveira, Mexquita& Oliveira(2005); Cdero, (2009); Gil et als(2011);
FVB (2003, 2011ab,c), aninconvenient increasedinyounger categories
(Cdero, 2007), for which the research carried out from the model
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andyzed, astheonemadein Block by Oliveraet als. (2005), digtort the
result expected and therefore the data is wrongly interpreted, teking
into account that the more the technical-tactica opportunitiesgivento
theriva, themore probabilitiesof losing apoint, and thereforethefina
valueshould decreasein thefind Effectivenessequation.

However, Effectivenessunder thecondition CN < Oraisesthefina
valueastheASectionsincrease, or incressestheval ueasthetechnical-
tactica opportunities given to the riva increase. This contradiction
causesuncertainty intheestimation of thetechnical-tectica performan-
ce, coinciding with the affirmation made by Tang (2005) that models
with smilar imprecision should be reformulated. Therefore, if the
Effectivenessmodd isused, the rankings of the Block, Serveand Dig
actionswill digtort redlity, Snce ever AS action will wrongly increase
the numeric performance of aplayer, whenif should reduceit.

The Effectiveness statistic mode as it generates equa or lesser
valuesthan zero after the ca cul ation of the numerator (Anomaly 1and
2), creates incongstent values (Anomaly 3). The three anomalies
previoudy noted do not fulfil thethird rulefor processing thetechnical-
tactica performance; since it has awrong mathematical moddlling in
relaion with the objective pursued (determine effectiveness). That
implies that the model does not determines correctly the god of the
authors (Rule number 1) when the CN < 0 conditionis present, having
anegative influence in the estimation of the individua and collective
performanceof thetechnica-tectica actionsof volleybdl, withemphas's
inServe, Digand Block.

That dlows affirming that the Effectiveness Satistic mode, after
cdculating the numerator and presenting the condition CN < 0, shows
afasefulfilment of thegod, causing three mathemetic anomaliesthat
imply false interpretations of the redlity.

Conclusions

Theabovecangenerdly condudethat: Effectivenessinthegatigtica
modd isidentified under thecondition CN <0, obtainedintheprocessing
of the variables in the numerator of the formula referenced, three
anomédliesthat adversdly affect theperformanceestimation of technica -
tactical Volleyball, causing certain false conditionsand interpretations
of thefina performance. For that reason, the use of the Effectiveness
datistical model should be gpplied on those technical-tactical actions
withmorepositiveactionsthan negative ones (Spike, Receiveand Set),
while its application must be excluded from those fundamentals that
regularly obtain more negative actionsthan positive ones (Block, Dig,
Save).

Autor Notes

1. In the paper the word Ineffective is considered an antonym of
Effective.

2. Not dl authors have the same organization for the previoudy
described modd, dthough thestructureissmilar.

3. By ethicd reasons, the name of the player is omitted.

4. A regular player is that who plays and participates in severd
actionsof thegame, meaning thet theteam dependson hisperformance.

5. Although in the competitions andyzed the regular players had
no negativeva ueshigher thanthe positiveones(CNd»0), inthecaseof
Spike, Recalve and S&, other national competitions have had them,
especidly in younger categories, according to studies made in other
competitionsavailablein Cdero (2007-2009).
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