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Abstract

Aims. To describe the effectiveness presented by goal-
keepers in 2014 at the South American Games (ODESUR)
and in the Pan-American Championship in the male senior
category, relate this effectiveness to the outcome of the
matches and the final classification of their teams, and anal-
yse the influence of the effectiveness of the goalkeepers on
the probability of winning a match in these championships.
Methodology. Observational methodology. Sample: 3008
throws in 32 games. Main results. Goalkeeper efficiency co-
efficient (GEC 0.33 and 0.31) and extended goalkeeper effi-
ciency coefficient (EGEC 0.40 and 0.38) in both champion-
ships. Significant differences between winners and losers in
positional defence (p < 0.01). Conclusions. The best results
came against counterattacks, whilst the values for 7 m throws
were low. Goalkeeper effectiveness was related to the result
of the matches and the final ranking of their teams. Winning
teams presented better values during the positional defence
phases. The probability of winning a match is influenced by
the effectiveness of the goalkeepers but also by the number
of throws received.

Keywords: defensive performance, tactical analysis, com-
petition, throws

Resum

Objectius. Descriure les caracteristiques de 1’eficacia
presentada pels porters al 2014 en els Jocs Sud-americans
(ODESUR) i en el Campionat Panamerica, en la categoria
adults masculina; relacionar aquesta eficacia amb el resultat
dels partits i la classificacid final dels seus equips; i analitzar
la influencia de 1’eficacia dels porters en la probabilitat de
guanyar un partit en aquests campionats. Metodologia. Meto-
dologia observacional. Mostra. 3008 llancaments en 32 par-
tits. Principals resultats. Coeficient d’eficacia del porter (CEP
0.3310.31) i coeficient d’eficacia ampliat (CEAP 0.40 i 0.38)
en tots dos campionats. Diferéncies significatives entre gua-
nyadors i perdedors en defensa posicional (p <0.01). Conclu-
sions. Els millors resultats van apareixer davant llancaments
de contraatac, mentre que els valors enfront de 7 m van ser
baixos. L’eficacia dels porters es va relacionar amb el resultat
dels partits i la classificaci6 final dels seus equips. Els equips
guanyadors van presentar millors valors durant les fases de
defensa posicional. La probabilitat de guanyar un partit es veu
influenciada per I’eficacia dels porters, perod també pel nombre
de llancaments rebuts.

Paraules clau: rendiment defensiu, analisi tactica, compe-
ticid, llancaments

Introduction

Handball is a cooperation-opposition sport whose
ultimate aim is scoring a goal by throwing the ball
into the net. Like basketball, it has a high scoring fre-
quency and level of success compared to other sports
such as football or hockey (Martin & Lago, 2005).
Thus the actions of defenders to prevent throws being
successful are fundamental and the interventions of

Introduccio

L’handbol és un esport de cooperacié-oposicié 1’ob-
jectiu final del qual és la conversi6 del gol mitjangant un
llancament. De forma similar al basquet, presenta una fre-
qiiencia de finalitzaci6 i nivell d’exit elevats en comparaci6
amb altres esports com el futbol o ’hoquei (Martin & Lago,
2005). En aquest sentit, les accions dels defensors per evi-
tar I’exit dels llangaments s6n fonamentals i cobren especial
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goalkeepers with their saves are particularly relevant
(Pascual, Lago, & Casiis, 2010).

Both coaches and researchers stress the impor-
tance of the goalkeeper’s role in their team’s success
(Bayer, 1987; Buligan, 2003; Ibero, 1991). Their
psychological profile for sports performance (Olme-
dilla et al., 2015), technical and tactical requirements
(Debanne, 2003, Gutiérrez, 2012, Olsson, 2003) and
different physical characteristics (Antinez & Garcia,
2008; Muifioz, Martin, Lorenzo, & Rivilla, 2012; S4,
Rui, Saavedra, & Fernandez, 2015) are all important.

In recent years a lot of research has analysed the
performance of teams in competition from differ-
ent perspectives (Prieto, Gémez, & Sampaio, 2015,
2015b), although few studies specifically focus on the
actions of goalkeepers during the game. Pascual et al.
(2010) studied the effectiveness of goalkeepers in the
ASOBAL League and showed that it is a variable which
affects the outcome of a match and makes it possible to
differentiate the best ranked teams in the competition.
In the King’s Cup 2008, Siez, Rold4an and Feu (2009)
confirmed the significant differences in 6 m saves be-
tween winners and losers. Likewise, Teles and Voloss-
ovitch (2015) analysed the last ten minutes of matches
in the Portuguese league and highlighted the significant
association of the goalkeepers’ effectiveness with the
final outcome of the matches. Saez, Garcia, Antinez,
Valle and Feu (2012) also stress the performance of the
goalkeepers of winning teams in the under-16 category,
although in this case the statistical difference appears
when the matches are not evenly balanced.

Other papers confirm the differences in goalkeep-
ers’ effectiveness taking into account contextual vari-
ables. For example, Lago, Gomez, Viafio, Gonzilez
and Fernandez (2013) and Gémez, Lago, Viafio and
Gonzilez (2014) observe significant differences in the
ASOBAL League taking into account the home-away
variable and the team level.

There are also the official statistics provided by the
International Handball Federation (IHF) and the Eu-
ropean Handball Federation (EHF) in World Cham-
pionships (WC), Olympic Games (OG) and European
Championships (EC). In the period between 2008 and
2015 the mean total effectiveness of goalkeepers was
32.6%, reaching a maximum of 34.6% in the WC
2011 and a minimum of 30.3% in the WC 2015. Oth-
er outstanding values are the medians for effectiveness
against 6 m throws (26.2%), throws from wide posi-
tions (34.4%), 9 m (45.0%) and 7 m (21.9%) (EHF,
2015; IHF, 2015). Based on this official data, Bilge

rellevancia les intervencions dels porters amb les seves atu-
rades (Pascual, Lago & Casais, 2010).

Tant els entrenadors com investigadors emfatitzen
en la importancia del rol del porter en 1’¢xit dels seus
equips (Bayer, 1987; Ibero, 1991; Buligan, 2003).
Es destaca el seu perfil psicologic per al rendiment
esportiu (Olmedilla et al., 2015), i les seves exigen-
cies tecnicotactiques (Debanne, 2003; Olsson, 2003;
Gutiérrez, 2012) i fisiques diferenciades (Antinez &
Garcia, 2008; Muifoz, Martin, Lorenzo, & Rivilla,
2012; S&, Rui, Saavedra, & Fernandez, 2015).

En els ultims anys sén nombrosos els treballs que
analitzen el rendiment dels equips en competicié des
de diferents perspectives (Prieto, Gémez, & Sampaio,
2015, 2015b), encara que pocs estudis analitzen especi-
ficament les accions dels porters durant el joc. Pascual
et al. (2010) van estudiar 1’eficacia del porter en la Lli-
ga ASOBAL i van demostrar que 1’eficacia del porter
és una variable relacionada amb el resultat d’un partit
i permet diferenciar els equips millor classificats en la
competicié. En la Copa del Rei 2008, Saez, Roldan i
Feu (2009) van constatar les diferencies significatives
en les aturades de 6 metres entre guanyadors i perde-
dors. Igualment, Teles i Volossovitch (2015), analit-
zant els deu Gltims minuts dels partits de la 1liga portu-
guesa, destaquen 1’associaci6 significativa de ’eficacia
del porter amb el resultat final dels partits. També
Saez, Garcia, Antinez, Valle i Feu (2012) subratllen
I’actuaci6 dels porters dels equips guanyadors en ca-
tegoria cadet, encara que, en aquest cas, la diferéncia
estadistica apareix quan els partits no sén equilibrats.

Altres treballs comproven les diferéncies en 1’efi-
cacia dels porters atenent a les variables contex-
tuals. Per exemple, Lago, Gémez, Viafio, Gonzalez
i Fernandez (2013) i Gémez, Lago, Viafio i Gonzalez
(2014) observen diferencies significatives en la lliga
ASOBAL atenent a la variable local-visitant i al nivell
dels equips.

D’altra banda, es troben les estadistiques oficials
que ofereixen la International Handball Federation
(IHF) i I’European Handball Federation (EHF) en cam-
pionats de mén (CM), jocs olimpics (JJOO) i campio-
nats d’Europa (CE). En el periode entre 2008 i 2015 Ila
mitjana de I’eficacia total dels porters va ser de 32.6%,
aconseguint un maxim de 34.6% en el CM 2011 i un
minim de 30.3% en el CM 2015. Altres valors desta-
cats son les mitjanes de I’eficacia davant llangcament de
6 m (26.2%), extrems (34.4%), 9 m. (45.0%) i 7 m
(21.9%) (EHF, 2015; IHF, 2015). A partir d’aques-
tes dades oficials, Bilge (2012), analitzant ’eficacia
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(2012) analysed the effectiveness of the goalkeepers
and the number of saves and did not find significant
differences between the different international compe-
titions at the highest level (2004 to 2010).

As far as we know, at the Pan-American level
there are few studies that provide this type of infor-
mation (Greco & Vieira, 1990) and the data referring
to regional and continental competitions is meagre,
although statistical information on the Pan-American
Games has been posted on the website (Rio, 2007;
Toronto, 2015). Hence this paper may provide rel-
evant information for analysing the performance of
goalkeepers and teams on the continent.

Given the foregoing, three research aims are pro-
posed: firstly, to describe the effectiveness presented by
goalkeepers in 2014 at the ODESUR Games and the Pan-
American Games in the male senior category. Secondly,
to relate this effectiveness to the result of the matches and
the final ranking of their teams. And thirdly, to analyse
the influence of the goalkeepers’ effectiveness on the
probability of winning a match in these tournaments.

Methodology
Sample

The purposive sample consists of a total of 32
matches, 13 in the ODESUR Games and 19 in the
Pan-American Handball Championship held in Uru-
guay in 2014 (Herniandez, Fernandez, & Baptista,
2014). Of the total number of matches played in the
two championships, only two games were excluded,
which showed a very high final goal difference, and a
third due to technical errors in the recording.

At the intra-sessional level (Anguera & Hernan-
dez Mendo, 2013) all the throws made in the different
games were studied, and 3008 throwing sequences
were analysed, 1199 from the ODESUR Games and
1809 from the 2014 Pan-American Championship.

Procedure

Observational methodology guidelines were fol-
lowed (Anguera, Blanco, Losada, & Hernindez Mendo,
2000; Anguera & Hernandez Mendo, 2013). The ob-
servational design was ideographic, punctual and mul-
tidimensional. An observation instrument was used
(Table 1) composed of category systems and field for-
mats designed for the analysis of the effectiveness of
attacks and throws that makes it possible to rate goal-
keepers’ performance (Cabrera, 2014; Lapido, 2015).

dels porters i el nombre de aturades, no va trobar di-
fereéncies significatives entre les diferents competicions
internacionals d’alt nivell (2004 a 2010).

Fins on arriba el nostre coneixement, a nivell pana-
merica son pocs els estudis que aportin aquest tipus d’in-
formaci6 (Greco & Vieira, 1990) i les dades referents a
les competicions regionals i continentals son escassos,
encara que es poden trobar en la web informaci6 estadis-
tica dels Jocs Panamericans (Rio, 2007; Torontd, 2015).
Per aquesta rad, aquest treball pot aportar informacio re-
llevant per a 1’analisi del rendiment dels porters i equips
del continent.

Vists els antecedents, es plantegen tres objectius de
recerca. Primer, descriure les caracteristiques de 1’efi-
cacia presentada pels porters I’any 2014 en els Jocs
ODESUR i Campionat Panamerica, en categoria adults
masculina. Segon, relacionar aquesta eficacia amb el re-
sultat dels partits i la classificaci6 final dels seus equips.
I tercer, analitzar la influéncia de 1’eficacia dels por-
ters en la probabilitat de guanyar un partit en aquests
campionats.

Metodologia
Mostra

La mostra dirigida es compon d’un total de 32 par-
tits, 13 dels Jocs ODESUR i 19 del Campionat Paname-
rica Uruguai 2014 (Hernandez, Fernindez, & Baptista,
2014). Del total de partits disputats en els dos campio-
nats, només se’n van excloure 2 perque van presentar
una diferencia de gols final molt elevada i un tercer per
errors técnics en 1’enregistrament.

A nivell intrasessional (Anguera & Hernandez Men-
do, 2013) es van estudiar la totalitat de llancaments re-
alitzats en els diferents partits, i es van analitzar 3008
seqiiencies de llancament, 1199 corresponents als Jocs
ODESUR i 1809 del Campionat Panamerica Uruguai
2014.

Procediment

Es van seguir les pautes de la metodologia observa-
cional (Anguera, Blanco, Losada, & Hernandez Mendo,
2000; Anguera & Hernandez Mendo, 2013). El disseny
observacional va ser ideografic, puntual i multidimen-
sional. Es va utilitzar un instrument d’observacié (tau-
la 1) compost per sistemes de categories i formats de
camp dissenyat per a I’analisi de I’eficacia de 1’atac i el
llancament que permet la valoraci6 del rendiment dels
porters (Cabrera, 2014; Lapido, 2015).
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Team Each of the participating teams (URU, ARG,
BRA, CHI, etc.).
Result Draws (DRA); winning by difference of 1, 2, 3

and 4 goals (G1, G2, G3, G4); winning by 5
or more goals (G5); losing by a difference of
1,2,3 and 4 goals (L1, L2, L3, L4); losing by 5
or more goals (L5).

Game phase  Direct counterattack (DCA); extended counte-
rattack (EXCA); organised defence (OD) and 7
m throws. (PEN).

Throw Successful throw, goal (THR); goalkeeper save

outcome (GS); throw off-target, hit post or blocked
(ERRO).

Throw Right side 9m. (RS9M); centre 9m (COM); left

area side 9m (LZ9M); wide left (WL); left side (LS);
central zone (CZ); right side (RS); wide right
(WR); no throw (NT).

quer Winner; loser.

Winner

Position Team ranking in the competition (1st, 2nd,

3rd, etc.).

Equip Cadascuna de les seleccions participants
(URU, ARG, BRA, CHI, etc.).

Resultat Empatats (EMP); guanyant per diferencia de 1,
2, 3i 4 gols (G1,G2,G3,G4); guanyant por 5
0 més gols (G5); perdent per diferencia de 1,
2,314 gols (P1, P2, P3, P4); perdent per 5 o
més gols (P5).

Fase de joc Contraatac directe (CAD); contraatac ampliat
(CAAM); defensa organitzada (DP) i llancament
de 7 m (PEN).

Finalitzacio Encert de llancament, gol (ALZ); aturada del

llancament porter (PP); llancament fora, pal o blocatge
(ERRA).

Zona Lateral dret 9 m (ZLDOM); centre 9 m (ZCOM);

llangcament lateral esquerre 9 m (ZLI9M); extrem esquerre
(ZEl); lateral esquerre (ZLI); zona central (ZC);
lateral dret (ZLD); extrem dret (ZED); no llanca-
ment (NL).

CumyEear Guanyador; perdedor.

Perdedor ! :

Lloc Lloc d’equip en la competici6 (1r, 2n, 3r,
etc.).

S

Table 1. Criteria and categories of the observational instrument.
(Source: adapted from Cabrera, 2015, and Lapido, 2015)

The games were filmed on video and the record-
ings were made using Lince software (Gabin, Cam-
erino, Anguera, & Castafier, 2012). The data col-
lection was carried out by four specialist and trained
observers. In order to guarantee the quality of the
data, intraobserver and interobserver concordance
tests were performed where the Cohen’s Kappa coef-
ficient values were higher than 0.80 in all cases.

Two effectiveness coefficients were used to
analyse the data (Table 2): goalkeeper effective-
ness, GEC, and extended goalkeeper effective-
ness, EGEC, (Lapido, 2015). EGEC takes into ac-
count off-target throws by attackers, that is, throws
that go outside the goal or hit the post, provided
they are made from nearby areas. This means that
missed throws from areas further away than 9 m
are not counted.

GEC = GS/ (GS + THR)
EGEC = (GS + ERRO *) / (GS + ERRO * + THR)

PN

Table 2.

-

Taula 1. Criteris i categories de I'instrument observacional. (Font:
adaptat de Cabrera, 2015, i Lapido, 2015)

Els partits van ser gravats en video, i els registres es
van realitzar utilitzant el programari Linux (Gabin, Ca-
merino, Anguera, & Castafier, 2012). La presa de dades
va ser realitzada per quatre observadors especialitzats i
entrenats. Per garantir la qualitat de la dada es van rea-
litzar proves de concordanga intraobservador i interob-
servador on els valors del coeficient de Kappa de Cohen
van ser superiors a 0.80 en tots els casos.

Per a ’analisi de les dades es van tenir en compte
dos coeficients d’eficacia (faula 2): eficacia del porter,
CEP, i eficacia ampliada del porter, CEAP (Lapido,
2015). El CEAP es caracteritza per tenir en compte els
llancaments errats pels atacants, és a dir, els llancaments
que es dirigeixen fora de la porteria o al pal, sempre que
es realitzin des de zones properes. Aix0 vol dir que els
llancaments errats des de zones més allunyades a 9 m no
es computen.

CEP = PP/ (PP + ALZ)
CEAP = (PP + ERRA®) / (PP + ERRA* + ALZ)

PN

Taula 2.
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In addition to the descriptive analysis of the re-
sults non-parametric tests were also performed such
as chi-square for the association between categorical
variables and Mann-Whitney for comparison between
groups (Hernindez et al., 2014). A dichotomous lo-
gistic regression model (winner, loser) was designed
to determine the influence generated by the goalkeep-
er saves and throws received variables.

Results

In the ODESUR 2014 Games, the average number
of saves per team and match was 12.2 +4.5, similar
to the 12.2 +4.2 observed at the 2014 Pan-American
Championship. The effectiveness of the goalkeepers
in the ODESUR Games was slightly higher than in the
2014 Pan-American Championship in Uruguay, although
these differences did not reach significant values. This
tendency in the effectiveness coefficients of the goalkeep-
ers was also observed in the different game situations,
with the exception of extended counterattack (7able 3).

In the ODESUR Games, the effectiveness in the
tournament of the goalkeepers of the teams coincided
with the final ranking of their national sides (Table 4).

U S ] 038 0.46 035 0.43
defence

Throw during extended 0.23 0.29 0.25 0.32
counterattack

Throw during direct 022 027 018 0.23
counterattack

7 m throw 0.19 0.19 0.15 0.15
General Total 0.33 0.40 0.31 0.38

PN

Table 3. Goalkeeper effectiveness coefficients

En el tractament de resultats, a més de 1’analisi des-
criptiva es van realitzar proves no parametriques, com
khi-quadrat per a ’associacié entre variables categOri-
ques i Mann-Whitney per a la comparacié entre grups
(Hernandez et al., 2014). Es va dissenyar un model de
regressio logistica dicotomic (guanyador, perdedor) per
determinar la influéncia que generen les variables atura-
des de porters i llancaments rebuts.

Resultats

En els Jocs ODESUR 2014 la mitjana d’aturades
per equip i partit va ser de 12.2 +4.5, similar a ’ob-
servada en el Campionat Panamerica Uruguai 2014 de
12.2 +4.2. L’eficacia dels porters en els Jocs ODESUR
va ser lleugerament major que en el Campionat Paname-
rica Uruguai 2014, encara que aquestes diferéncies no
van aconseguir valors significatius. Aquesta tendéncia
en els coeficients d’eficacia dels porters es van observar
també en les diferents situacions de joc, amb I’excepcid
del contraatac ampliat (taula 3).

En els Jocs ODESUR I’eficacia en el torneig dels
porters dels equips va coincidir amb la classificacid
final de les seves seleccions (taula 4). En el cas del

Llangament en defensa 038 046 0.35 0.43
posicional

Llangamenten contraatac 023 029 025 0.32
ampliat

LI_angament en contraatac 022 027 0418 0.23
directe

Llangament 7 m 0.19 0.19 0.15 0.15
Total general 0.33 0.40 0.31 0.38

-~

Taula 3. Coeficient d’eficacia dels porters

BRA 1 0.42 0.48 ARG 1 0.46 0.53
ARG 2 0.41 0.48 GRO 5 0.39 0.44
CHI S 0.37 0.43 BRA 2 0.31 0.38
URU 4 0.34 0.42 URU 4 0.31 0.37
VEN 5 0.30 0.41 CHI 8 0.30 0.37
PAR 6 0.24 0.31 USA 6 0.26 0.34
> CcoL 7 0.16 0.25 MEX 7 0.24 0.31 Y
Table 4. o = 021 027 ' raula 4.
Goalkeeper | Mean 033 o040 e 031 038 | Coeficients
Mitjana Mitjana

effectiveness d’eficacia dels
coerteien’s by _ porters' e
team equip
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Some differences were found in the 2014 Pan-Ameri-
can Championship in Uruguay where the high values
of Greenland, which came fifth, stand out.

Significant differences were observed in goalkeep-
ers’ effectiveness between the winning and losing
teams in the two tournaments analysed. In terms of
the various opportunities to finish on goal, at both the
ODESUR Games and the Pan-American Champion-
ship in Uruguay the significant differences appeared
in the positional defence phase. Although the values
of the winning teams were higher, the differences in
effectiveness against throws during counterattack and
7 m throws do not reach significant values (Tables 5
and 6).

For scenarios involving throws during extended
counterattack, in the 2014 Pan-American Champion-
ship in Uruguay the differences between winners and
losers were significant in both GEC and EGEC.

Throw in positional 0.45%% 0.29%% 0.53%* 0.39%*
defence

Throw during extended 0.29 0.20 0.34 0.27
counterattack

ULCUTCHTI el 032 047 034 024
counterattack

7 m throw 0.28 0.13 0.28 0.13
Mean 0.42** 0.25**  0.48** 0.34**

-

Table 5. Differences between winners and losers of the matches
in goalkeeper effectiveness coefficients in the ODESUR 2014 games
by 8game situations

Throw in positional 0.44%% 0.26%%  0.51%* 0.34**
defence

Throw during extended 0.38% 0.20* 0.45% 0.27*
counterattack

Throw during direct 0.32 0.14 0.34 0.20

counterattack

7 m throw 0.19 0.10 0.19 0.10

Mean 0.41** 0.23**  0.47** 0.29**

-

Table 6. Differences between winners and losers of the matches
in goalkeeper effectiveness coefficients in the Pan-American
Championship in Uruguay 2014 by game situations

Campionat Panamerica Uruguai 2014 es van trobar al-
gunes diferencies, on destaquen els alts valors de Gro-
enlandia, cinque classificat.

Es van observar diferencies significatives en 1’efi-
cacia dels porters entre els equips guanyadors i perde-
dors en els dos tornejos analitzats. Davant les diferents
situacions de finalitzacid, tant en els Jocs ODESUR
com en el Campionat Panamerica Uruguai 2014 les
diferencies significatives van apareixer en la fase de
defensa posicional. Encara que els valors dels equips
guanyadors van ser superiors, en 1’eficacia davant
llancaments en contraatac i llancament de 7 m les di-
feréncies no aconsegueixen valors significatius (taules
5i6).

En el cas dels llancaments en situacions de contraa-
tac ampliat, en el Campionat Panamerica Uruguai 2014
les diferencies entre guanyadors i perdedors van ser sig-
nificatives tant en els CEP com en els CEAP.

Llancament en defensa

0.45%* 0.29**  0.53** 0.39**

posicional
Llangamenten contraa- g o9 034 027
tac ampliat
Langamentencontiaa- o 35 47 034 024
tac directe

Llangament 7 m 0.28 0.13 0.28 0.13
Mitjana 0.42%* (0.25**  0.48** (0.34**

I

Taula 5. Diferéncies entre guanyadors i perdedors dels partits
en els coeficients d’eficacia dels porters en els jocs ODESUR 2014
segons les situacions de joc

Llangament en defensa

0.44** 0.26**  0.51** 0.34**

posicional
tangament en contraa- — 3g.  0.20%  0.45% 0.27
tac ampliat
tangament en contraa- o 35 014 034  0.20
tac directe

Llangament 7 m 0.19 0.10 0.19 0.10
Mitjana 0.41** 0.23**  0.47** 0.29**

I

Taula 6. Diferéncies entre guanyadors i perdedors dels partits en
els coeficients d’eficacia dels porters en el Campionat Panamerica
Uruguai 2014 segons les situacions de joc
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Saves (GS) .693 .000
Throws received (T_R) -.472 .001
Constant 11.647 .005

Aturades (PP) .693 .000
Llangcaments rebuts (T_L) -472 .001
Constant 11.647 .005

PN

Table 7. Logistic regression results

The logistic regression analysis made it possible to
obtain the probability of victory or defeat in a match
based on the parameters of throws received and saves
made by the goalkeeper (Table 7).

The model is significant (x> =56.74; p < .001) with
high explanatory capacity R?=0.78. The variables
presented a sensitivity of 84.8% and specificity of
87.1% to predict the victory or defeat of the teams in a
match. By applying the logistic function:

1

1 + e—(conxtanl + (Saves) + (Total throws received)

m (win) =

the combination of the values of the variables ana-
lysed that predict the probability of winning a match
has been obtained (Figure 1).

Discussion

With respect to our first aim of describing the
effectiveness presented by goalkeepers during the
ODESUR Games and Pan-American Championship
2014, it was observed that the average number of
saves in the championships analysed (12.2 +4.5 and
12.2 +4.2) was similar to the 12.8 +4.1 of the Pan-
American Games 2015 (Pan Am, 2015). These values

-

Taula 7. Resultats de la regressio logistica

L’analisi de regressié logistica va permetre obtenir
la probabilitat de victoria o derrota en un partit a partir
dels parametres llancaments rebuts i aturades del porter
(taula 7).

El model és significatiu (y> = 56.74; p < .001), amb
alta capacitat explicativa R*> =0.78. Les variables van
presentar una sensibilitat del 84.8% i especificitat del
87.1% per predir la victoria o derrota dels equips en un
partit. Aplicant la funci6 logistica:

1

1 + e—(Constant+ (Aturades)+ (Total llancaments rebuts)

p (guanyar) =

S’ha obtingut la combinacié dels valors de les variables
analitzades que prediuen la probabilitat de guanyar un

partit (fig. 1).

Discussio

Atenent al primer objectiu de descriure les ca-
racteristiques de 1’eficacia presentada pels porters
en els Jocs ODESUR i Campionat Panamerica 2014,
es va observar que la mitjana d’aturades en els cam-
pionats analitzats (12.2 +4.5 1 12.2 +4.2) va ser si-
milar a 12.8 + 4.1 dels Jocs Panamericans 2015 (Pa
Am, 2015). Aquests valors es troben per sota de

0.45
040+ = =g
0.35 B BT et
030 1 e 4 --
a | e -
U e ey _ -
— i - Probability of victory
2 -1 Probabilitat victoria
o 0.20 = L
D e 0.75
- — 0.50
0.15 = —— 025 L
0.10
B85 40 45 50 55
Throws received | Llancaments rebuts

S

Figure 1. Probability of winning a match depending on the number
of throws received and goalkeeper effectiveness (GEC)

-

Figura 1. Probabilitat de guanyar un partit en funcié del nombre
de llancaments rebuts i I'eficacia del porter (CEP)
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are below the 13.9 + 1.5 reported by Bilge (2012)
when analysing a number of international champi-
onships. At all events the dispersion of the data is
clearly greater, showing wide differences between
the goalkeepers in the teams from the American con-
tinent.

The general results for GEC (ODESUR 0.33 and
Pan-American 0.31) are in line with the average val-
ues of international high-level competitions (OG, WC
and EC) which in the period 2008-2015 ranged from
34.6% at WC 2011 to 30.3% at WC 2015 (EHF,
2015; IHF, 2015). It was also similar at the 2015 Pan
American Games with an effectiveness of 32.0% (Pan
Am, 2015). These values are slightly lower than the
results noted by Bilge (2012) who did not find signifi-
cant differences when comparing WC 34.7% and EC
33.5% in the period 2004-2010. Furthermore, Ant6n
(2005) argues that for a goalkeeper’s performance to
be considered good they must have an effectiveness
rating of at least 33% (GEC =0.33).

In relation to opportunities to finish on goal, the
0.22 GEC for throws during counterattack phases in
the ODESUR Games 2014 is one of the highest values
with respect to the mean for other international cham-
pionships (EHF, 2015, IHF, 2015). By contrast the
0.18 GEC at the 2014 Pan American Championship
is lower than, albeit similar to, the mean observed at
the 2013 WC and 2012 OG and above the 2015 WC
(15.5%) and Pan American Games 2015 (17.8%)
(Pan Am, 2015). This would suggest that effectiveness
against throws during counterattack phases was good,
keeping the attackers’ success rate below the 87%
(GEC =0.13) that Anton (2005) suggests as an opti-
mum rate for the attacker in this phase of the game.

As for goalkeepers’ effectiveness against 7 m
throws, just as at the 2015 Pan American Games
(15.6%) the values are below the mean for other in-
ternational championships (WC, EC and OG) in re-
cent years (EHF, 2015; IHF, 2015). Similar results
were achieved at the 2008 OG (19.6%) and 2012 OG
(19.3%). However, goalkeepers’ effectiveness against
7 m throws was clearly below the 25% (GEC = 0.25)
which Anton (2005) deems a good level.

Turning to the study’s secondary aim of compar-
ing goalkeepers’ effectiveness with the result of the
matches and final ranking in the tournaments, it was
found that the position of the teams in the competi-
tions was related to the effectiveness of their goal-
keepers. Only Greenland presented clearly superior
values in the Pan-American Championship 2014, yet

13.9 + 1.5 reportat per Bilge (2012) analitzant dife-
rents campionats internacionals. En tot cas, la dis-
persi6 de les dades és clarament superior mostrant
amplies diferencies entre els porters en els equips del
continent america.

Els resultats generals del CEP (ODESUR 0.33 i
Panamerica 0.31) estan en la linia dels valors mitjans
de les competicions internacionals d’alt nivell (JJOO,
CM i CE) que des de I’any 2008 fins al 2015 van os-
cil-lar entre 34.6% del CM 2011 i el 30.3% del CM
2015 (EHF, 2015; IHF, 2015). També, en els Jocs Pa-
namericans 2015 va ser similar, amb una eficacia de
32.0% (Pa Am, 2015). Aquests valors son lleugerament
inferiors als resultats apuntats per Bilge (2012), que no
va trobar diferencies significatives en comparar CM
34.7% i CE 33.5% en el periode 2004 a 2010. D’altra
banda, Antén (2005) considera que les actuacions bones
dels porters comencen a partir d’una eficacia del 33%
(CEP =0.33).

En relacié amb les diferents situacions de finalitza-
cid, davant els llancaments en fase de contraatac en els
Jocs ODESUR 2014, el CEP de 0.22 es troba entre els
valors més alts respecte a la mitjana d’altres campionats
internacionals (EHF, 2015; THF, 2015). D’altra banda,
en el Campionat Panamerica 2014 el CEP de 0.18 és
menor, encara que similar a la mitjana observada en el
Campionat del Moén 2013 i JJOO 2012; i per sobre del
Campionat del Mén 2015 (15.5%) i Jocs Panamericans
2015 (17.8%) (Pa Am, 2015). Per tant, es pot conside-
rar que l’eficacia davant llancaments en contraatac va
ser bona, allunyant 1’¢xit dels llancadors del valor del
87% (CEP =0.13) que Antén (2005) planteja com a
optim per a ’atacant en aquesta fase de joc.

En el cas leficacia dels porters davant llanca-
ment de 7 m, igual que va succeir en els Jocs Pana-
mericans 2015 (15.6%), els valors estan per sota de la
mitjana d’altres campionats internacionals (CM, CE
i JJOO) dels tultims anys (EHF, 2015; IHF, 2015).
Resultats aproximats es van aconseguir en els JJOO
2008 (19.6%) i JJOO 2012 (19.3%). D’altra banda,
I’eficacia dels porters davant llancaments de 7 m va es-
tar clarament per sota del 25% (CEP=0,25) que Ant6n
(2005) considera bé.

Pel que fa al segon objectiu de 1’estudi, contrastant
P’eficacia dels porters amb el resultat dels partits i la
classificaci6 final en els tornejos, s’observa que la po-
sici6 dels equips en les competicions es va relacionar
amb D’eficacia dels seus porters. Només Groenlandia va
presentar valors clarament superiors en el Campionat
Panamerica 2014, pero s’ha de tenir en compte que no
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it should be taken into account that this team did not
reach the semi-finals and easily won the matches for
5th to 8th place. In general the results match the ob-
servations of Pascual et al. (2010) in the ASOBAL
League. In the case of the competitions on the Ameri-
can continent, the range between the maximum and
minimum effectiveness value of the various goalkeep-
ers was higher than the one recorded in the ASOBAL
League (42%-24%) with greater inequality between
the values of the American national teams.

In both the ODESUR Games and the Pan-Amer-
ican Championship the inequalities between winners
and losers were clear and the results for both GEC
and EGEC were similar. There were significant dif-
ferences in the goalkeepers’ effectiveness against
throws in positional defence situations (both tour-
naments) and during extended counterattack (Pan-
American Championship 2014). This may mean that
the winning teams presented greater effectiveness in
their goalkeepers, especially in situations where there
is defensive activity by teammates (positional defence
and dropping back).

These results are in line with other studies that
find differences between winners and losers. Teles
and Volossovitch (2015) in the Portuguese league and
Gomez et al. (2014) when analysing close matches in
the ASOBAL 2012/13 League confirm the impact of
the combination of goalkeeper effectiveness and ef-
fectiveness in throws for winning matches. In addi-
tion, Teles and Volossovitch (2015) and Botejara,
Puiiales, Gonzilez, Ruy and Trejo (2012) highlight
the importance of the goalkeeper’s saves in the last 10
minutes of close matches .

As for the actions of the goalkeeper in positional
defence situations, the results match other studies that
highlight effectiveness in this game phase. Saez et al.
(2009) found significant differences in the Spanish
King’s Cup in 2008 in the number of saves against
throws from 6 m while Gutiérrez and Lépez (2011) in
their analysis of the ASOBAL League in 2008-2009
stress the importance of the goalkeeper’s actions to
prevent goals scored from 6 and 9 m.

Regarding the study’s third aim of establishing the
relationship between goalkeepers’ effectiveness and
the probability of winning a match, logistic regres-
sion analysis shows that the probability of victory in a
match rises as the goalkeepers’ effectiveness increases.
This effectiveness has to be substantially improved
when the number of throws received by the team rises.
The model clearly establishes the relationship of the

es va classificar a semifinals, i va guanyar amb claredat
els partits per als 5¢ al 8¢ lloc. En general, els resultats
concorden amb les observacions de Pascual et al. (2010)
en la lliga ASOBAL. En el cas de les competicions del
continent america, el rang entre el valor maxim i mi-
nim d’eficacia dels diferents porters va ser major que
el registrat en la lliga ASOBAL (42%-24%), mostrant
una major desigualtat entre els valors de les seleccions
americanes.

Tant en els Jocs ODESUR com en el Campionat Pa-
namerica les desigualtats entre guanyadors i perdedors
van ser clares i el comportament va ser similar en tots
dos coeficients d’eficacia CEP i CEAP. Van desta-
car les diferencies significatives en 1’eficacia dels por-
ters davant llancaments en situacié de defensa posicio-
nal (tots dos tornejos) i contraatac ampliat (Campionat
Panamerica 2014). Aix0d pot donar a entendre que els
equips guanyadors van presentar millors eficacies dels
seus porters, especialment en situacions on hi ha activi-
tat defensiva dels companys d’equips (defensa posicional
i replegament).

Aquests resultats estan en la linia d’altres estudis on
es troben diferéncies entre guanyadors i perdedors. Te-
les i Volossovitch (2015) en la lliga portuguesa, igual
que Gomez et al. (2014) analitzant els partits igualats
de la lliga ASOBAL 2012/13, confirmen I’impacte de la
combinaci6 de I’eficacia dels porters al costat de 1’efica-
cia de llangament a I’hora de guanyar el partit. Més en-
cara, Teles i Volossovitch (2015) i Botejara, Punyales,
Gonzélez, Ruy i Trejo (2012) remarquen la importancia
de les aturades dels porters en els 10 ultims minuts dels
partits igualats.

Pel que fa a les accions del porter en situacié de
defensa posicional, els resultats concorden amb altres
treballs que destaquen 1’eficacia en aquesta fase de joc.
Séez et al. (2009) en la Copa del Rei espanyola del 2008
van trobar diferéncies significatives en el nombre d’atu-
rades davant llancaments de 6 m i Gutiérrez i Lopez
(2011) després de I’analisi de la lliga ASOBAL del
2008-2009 destaquen la importancia de les accions del
porter per prevenir gols de 6 i 9 m.

Referent al tercer objectiu, establir la relaci6 de
I’eficacia dels porters amb la probabilitat de guanyar un
partit, I’analisi de regressio logistica mostra que les pro-
babilitats de victoria en un partit augmenten en la me-
sura que s’eleva I’eficacia dels porters. Aquesta efica-
cia s’ha de millorar substancialment quan s’incrementa
el nombre de llancaments rebuts per I’equip. El model
estableix clarament la relacié de les accions defensives
de I’equip, evitant els llangaments, al costat de la bona
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defensive actions of the team in preventing throws to-
gether with the good overall performance of the goal-
keepers. The results of Prudente, Garganta and An-
guera (2010) are confirmed insomuch as they conclude
that the effectiveness of goalkeepers is significantly
associated with defensive actions and depends on the
interaction of the thrower, defender and goalkeeper.

Pascual et al. (2010) established for the ASOBAL
League that the probability of victory with a GEC of
0.30, 0.35 and 0.40 was 0.26, 0.58 and 0.82 respec-
tively, keeping the rest of the variables in their mean
range. By contrast our model shows that the chances
of victory in the ODESUR and Pan-American Cham-
pionship games were greater with lower levels of
goalkeeper effectiveness. On the average of throws
received (43 per game) a GEC of 0.25, 0.29 and 0.33
presented greater probabilities of victory at 0.25,
0.50 and 0.75 respectively.

Conclusions

It can be concluded that the mean values of the
effectiveness of the goalkeepers in the competitions
analysed were similar to other high-level international
championships, although the differences between the
teams were greater. The best results appeared when
dealing with counterattack throws. By contrast, the
effectiveness level was very low against 7 m throws.

Goalkeepers’ effectiveness was related to the
result of the matches and the final ranking of their
teams. In particular winning teams had better values
for saves made during the positional defence and ex-
tended counterattack phases.

The probability of winning a match is influenced
by the effectiveness of the goalkeepers but also by the
number of throws received. Thus the combination of
the goalkeeper’s performance and the defensive activ-
ity of the team is significant.

As regards the study’s limitations, the large dif-
ferences in performance between teams from the con-
tinent and the small number of matches with close
scores have to be borne in mind. The main contribu-
tion of this paper is that it provides an assessment of
the performance of goalkeepers in handball teams on
the American continent where the number of studies
is very small.

Conflict of Interests
None.

actuaci6 dels porters. Es reafirmen els resultats de Pru-
dent, Gola i Anguera (2010) quan conclouen que I’efi-
cacia dels porters esta significativament associada a les
accions defensives i depén de la interacci6 del llancador,
defensor i porter.

Pascual et al. (2010) per a la lliga ASOBAL van
establir que la probabilitat de victoria amb Coeficients
d’Eficacia del Porters (CEP) de 0.30; 0.35 i 0.40 va
ser de 0.26; 0.58 i 0.82 respectivament, mantenint la
resta de variables en la seva mitjana. En comparacio, el
model obtingut mostra que les probabilitats de victoria
en els jocs ODESUR i Campionat Panamerica van ser
majors amb eficacies menors dels porters. En la mit-
jana de llancaments rebuts (43 per partit) una eficacia
de CEP de 0.25; 0.29 i 0.33 va presentar millors pro-
babilitats de victoria, aconseguint el 0.25; 0.50 i 0.75
respectivament.

Conclusions

Es pot concloure que els valors mitjans de 1’efica-
cia dels porters en les competicions analitzades van
ser similars a altres campionats internacionals d’alt
nivell, encara que les diferéncies entre els equips van
ser més grans. Els millors resultats van apareixer
davant llancaments en contraatac. Per contra, va ser
molt reduit el nivell d’eficacia davant els llancaments
de 7 m.

L’eficacia dels porters es va relacionar amb el resul-
tat dels partits i la classificaci6 final dels seus equips.
Destaquen els millors valors dels equips guanyadors en
les aturades durant les fases de defensa posicional i de-
fensa del contraatac ampliat.

Finalment, la probabilitat de guanyar un partit esta
influenciada per ’eficacia dels porters, pero també pel
nombre de llancaments rebuts. En aquest sentit, és relle-
vant la combinacié del rendiment del porter i I’activitat
defensiva de 1’equip.

Com a limitacions de I’estudi s’han de tenir en comp-
te les amplies diferéncies de rendiment entre els equips
del continent i el reduit nombre de partits amb finals
igualats. D’altra banda, la principal contribucié d’aquest
treball és que representa una aproximaci6 a la valora-
ci6 del rendiment de I’activitat dels porters dels equips
d’handbol del continent america, on el nombre d’estudis
és molt reduit.

Conflicte d’interessos
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