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Abstract:
The aims of this study were (1) to investigate the influence of game location, quality of opposition, age 

of players, and anthropometric characteristics of backcourt and pivot players as well as the number of foreign 
players in a team on goal difference between the teams in the French (LNH) and German (Bundesliga) 
national men’s professional leagues, and (2) to predict goal difference of match final scores in these two 
national leagues using a multiple regression model. Archival data were obtained from the open access official 
websites to collect a sample of 165 handball matches (LNH [N=89], and Bundesliga [N=76]) of the first part 
of the 2015/2016 regular season. The linear regression model predicted the winner in 79% of cases with a 
mean accuracy of four goals. The coefficients of determination found in both multiple regression models were 
r²=.67 and r²=.49 for the LNH and the Bundesliga, respectively. The models revealed a high contribution of 
the difference in the end-of-previous season goal-average per match ranking and a moderate contribution of 
the game location to goal difference. The models also highlighted differences in the way games were won in 
these leagues with a contribution of foreigners, anthropometric characteristics and age only in the Bundesliga. 
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Introduction
Sports performance analysis can be used to 

investigate team performance and the determinants 
of success in a variety of team sports (O’Donoghue, 
2015) that are characterized by the relationship of 
opposition between two teams having antagonist 
interests (Gréhaigne & Godbout, 1995). Many 
studies have highlighted links between numerous 
variables and team performance. In team hand-
ball, available research highlighted the home 
court advantage effect (e.g., Gómez, Lago-Peñas, 
Viaño, & González-Garcia, 2014; Lago-Peñas, 
Gómez, Viaño, & González-Garcia, 2013; Pollard 
& Gomez, 2012), and showed that team quality, as 
extracted from the final ranking in the competi-
tion, impacted game trends (Gómez, et al., 2014). 
Anthropometric and physical fitness characteris-
tics also appear to be related to skill level and are 
directly related to the ability to throw the ball at 
high velocity (Debanne & Laffaye, 2011; Laffaye, 
Debanne, & Choukou, 2012), suggesting that these 
characteristics could affect a match’s final result. 
For example, being taller offers physical advantage 

during the offensive game phase for high jumping 
and avoiding the defenders’ wall. In addition, many 
studies have found clear and substantial differences 
in the body dimensions of players on different posi-
tions (e.g., Karcher, Ahmaidi, & Buchheit, 2014; 
Karcher & Buchheit, 2014) highlighting that wing 
players are smaller and lighter than pivot players 
and/or backcourt players. In other ways, from a 
team composition perspective, the recruitment of 
foreign players also seems to influence team perfor-
mance (Meletakos, Chatzicharistos, Apostolidis, 
Manasis, & Bayios, 2016), first by changing the 
team dynamics, and by allowing the productive 
use of member talents and resources (e.g., Earley 
& Mosakowski, 2000; Elron, 1997). Last, age can 
influence team performance in that it is directly and 
positively linked to professional experience (Ali & 
Davies, 2003), which could have a positive impact 
on team performance (Campbell, 1990; Hunter, 
1983; Schmidt, Hunter, & Outerbridge, 1986). 

Although several studies have investigated the 
effect of these variables on team performance, little 
is known about the effect of the combination of 
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these variables on handball results, either on the 
final win or loss result or on the goal difference. 
Therefore, based on the review of literature, the 
aims of this study were (1) to investigate the influ-
ence of game location (home or away), quality of 
the opposition (the previous-season ranking differ-
ence between the opposing teams), age of players, 
anthropometric characteristics of backcourt and 
pivot players, and the compositional diversity within 
the team (difference in the number of foreigners 
between the opposing teams) on the goal differ-
ence between the teams of the French (LNH) and 
German (Bundesliga) national men’s major profes-
sional leagues; and (2) to predict goal difference of 
final scores of the matches in these two national 
leagues using a multiple regression model.

Method
Data collection

The study was approved by the university’s 
ethics committee. Archival data were obtained 
from the open-access official websites of the French 
and German professional handball leagues (http://
www.lnh.frwww.lnh.fr; http:// www.dkb-handball-
bundesliga.de). A sample of 165 (LNH [N=89], and 
DKB Bundesliga [N=76]) handball matches (a total 
330 teams’ individual game performances) were 
taken from the first part of the 2015/16 regular 
season. 

Data analysis
Linear regression models were used to explore 

the effects of predictor variables on the goal differ-
ence for the French and German national leagues 
and for all matches. Eight independent variables 
were divided into two groups: (1) insofar as team 
sports are characterized by a relationship of oppo-
sition between two teams with antagonist inter-
ests and, as mentioned above, backcourt and pivot 
players need to be taller and heavier than wing 
players (e.g., Karcher, et al., 2014; Karcher & Buch-
heit, 2014), the first group of variables included four 
differences in players’ characteristics between the 
teams for each match: (a) the difference in mean 
body mass of backcourt and pivot players (ΔBM), 
(b) the difference in mean height of backcourt and 
pivot players (ΔH), (c) the difference in mean age 
of backcourt and pivot players (ΔAge), and (d) the 
difference in the number of foreigners (ΔF); (2) the 
second group of variables included four situational 
variables: (a) game location (home=1, or away=0), 
noted (L), and (b) the quality of opposition identi-
fied from (b1) the difference in the ordinal ranking at 
the end of the previous season (ΔOR), (b2) the differ-
ence in the points ranking at the end of the previous 
season (ΔPR), (b3) the difference in the goal-average 
per match ranking at the end of the previous season 
(ΔGA).

The analyses were performed using Statistica 
software (Version 10, Statsoft, Inc.). First, Pearson 
correlation coefficients were calculated to deter-
mine the relationship between independent vari-
ables in the two national leagues and all matches. 
We used the ranges described by Hopkins and 
colleagues for correlation effects, with threshold 
values of small, moderate, large, very large and 
nearly perfect correlations at 0.1, 0.3, 0.5, 0.7 and 
0.9, respectively (Hopkins, Marshall, Batterham, & 
Hanin, 2009). Then, a multiple-regression analysis 
was used to identify the best predictive models. The 
basic model used the general linear model:

Y = β0 + β1 • x1 + β2 • x2 + β3 • x3 + βi • xi

where Y, the dependent variable representing the 
goal difference, is normally distributed, xi is the ith 
predictor, and βi is the coefficient. Descriptive statis-
tics were used to verify that the basic dependent 
variable assumption of normality was met. Distri-
bution normality tests and skewness revealed no 
abnormal pattern in the data. To validate the appli-
cability of the multiple regression equation, we used 
the same protocol to test an independent sample of 
27 games (11 in the Bundesliga and 16 in the LNH) 
using Howell’s (2010) method. We used a paired 
t-test for each variable in the equation (compar-
ison between the observed and the theoretical value 
of the coefficients in the equation). The criterion 
for statistical significance was set at p<.05 and 
the effect size was calculated for regression with 
Cohen’s f2 and for t-test with Cohen’s d, that was 
defined as large (>.80), moderate (>.50) and small 
(>.20) (Cohen, 1988).

Results
Differences in the Bundesliga and LNH 
leagues

There are some significant differences between 
the German (Bundesliga) and French (LNH) 
leagues, such the height, body mass and age of back-
court and pivot players who were taller, heavier and 
older in the Bundesliga than in the LNH. Moreover, 
the mean difference in the number of foreigners per 
team was greater in the Bundesliga (3.05±2.22) than 
in the LNH (2.09±1.57). These differences and the 
effect size are summarized in Table 1. 

Single regressions
The correlations between the independent 

variables and goal difference are summarized in 
Table 2. All the independent variables were linked 
with goal difference in the Bundesliga, LNH and 
in all matches, excepted for the mean difference 
of foreigners per team in the LNH (r=.12, p>.05, 
f2=0.13).
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Single regressions between physical 
differences between the teams and goal 
difference

The anthropometric parameters (ΔH and ΔBM) 
of backcourt and pivot players were moderately 
and positively correlated with goal difference 
(r-values ranged from .24 to .32, 0.06<f2<0.12). 
Furthermore, the mean age difference of backcourt 
and pivot players (ΔAge) was positively correlated 
with goal difference. It was moderate in the LNH 
(r=.21; p=.004, f2=0.05) and large in the Bundes-
liga (r=.43, p<.001, f2=0.23). This correlation was 
synonymous with a link between the age of back-
court and pivot players and the goal difference, the 
older these players were, the better they impacted 
the final score difference. Last, the mean differ-
ence of foreigners per team appears to be very large 
and positively correlated in the Bundesliga (r=.70, 
p<.001, f2=0.96) but not in the LNH (r=.12, p>.05, 
f2=0.01), as previously mentioned. If we consider all 
games, the mean difference of foreigners per team 

appears to be moderately and positively correlated 
with the goal difference (r=.44, p<.001, f2=0.23).

Single regressions between situational 
variables and goal difference

The game location was positively correlated 
with goal difference in both the LNH and Bundes-
liga. However, this correlation was moderate in 
the Bundesliga (r=.35, p<.001, f2=0.14) and weak 
in the LNH (r=.21, p=.006, f2=0.06). Furthermore, 
the correlations observed between the quality of 
opposition indicators and the dependent variable, 
were quite similar in both leagues. Indeed, all of 
the values observed in both samples for the three 
quality of opposition indicators were correlated 
with goal difference with r-values ranging between 
.60 and .70 (0.56<f2<0.96). The best predictor for the 
Bundesliga, LNH and all games was the difference 
in the goal-average per match ranking at the end of 
the previous season (ΔGA, r-values ranged from .68 
to .70 with 0.85<f2<0.96 – Figure 1).

Table 1. Comparison of the parameters studied between the Bundesliga and LNH using an independent Student t-test (ddl=328) 
and Cohen’s d effect size

Variables Mean Bundesliga (SD) Mean LNH (SD) Δ% t p d

Foreigners per team 5.63 (2.62) 5.22 (1.72) 7.85 1.69 ns 0.18

ΔF 3.05 (2.22) 2.09 (1.57) 45.93 3.25 .001 0.35

Height (m) 1.945 (0.02) 1.931 (0.02) 7.25 6.25 <.001 0.69

ΔH (m) 0.022 (0.02) 0.023 (0.02) - 4.3 - 0.76 ns 0.08

Body mass (kg) 97.9 (3.26) 95.9 (3.11) 2.09 5.76 <.001 0.60

ΔBM (kg) 4.00 (4.94) 3.60 (4.44) 11.11 0.94 ns 0.10

Age 28.8 (1.53) 27.5 (1.59) 1.05 7.26 <.001 0.87

ΔAge 1.66 (1.17) 1.88 (1.43) - 11.71 - 1.06 ns 0.11

Goal difference 5.18 (3.8) 4.28 (3.6) 21.02 1.59 ns 0.17

Note. ΔF=difference in the number of foreigners; ΔH=difference in the mean height of backcourt and pivot players; ΔBM=difference in 
the mean body mass of backcourt and pivot players; ΔAge=difference in the mean age of backcourt and pivot players.

Table 2. Pearson correlations between goal score difference and independent variables

Independent variables Bundesliga LNH All 
(Bundesliga + LNH)

r p r p r p

L .35 <.001 .21 .006 .28 <.001

ΔOR -.66 <.001 -.60 <.001 -.62 <.001

ΔPR .68 <.001 .63 <.001 .65 <.001

ΔGA .70 <.001 .68 <.001 .69 <.001

ΔF .70 <.001 .12 ns .44 <.001

ΔH .24 .003 .28 <.001 .26 <.001

ΔBM .32 <.001 .17 .024 .25 <.001

ΔAge .43 <.001 .21 .004 .31 <.001

Note. L=game location; ΔOR=difference in the end-of-previous season ordinal ranking; ΔPR=difference in the end-of-previous season 
points ranking; ΔGA=difference in the end-of-previous season goal-average per match ranking; ΔF=difference in the number of 
foreigners; ΔH=difference in the mean height of backcourt and pivot players; ΔBM=difference in the mean body mass of backcourt and 
pivot players; ΔAge=difference in the mean age of backcourt and pivot players.
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Multiple regression model
We tested all of the models including param-

eters that correlated strongly with goal difference. 
The best are summarized in Table 3. The best model 
explained 56% of the total variance with standard 
error of four goals including four variables. The 
best model found for the Bundesliga explained 67% 
( f2=2.1) of the total variance with five variables, 
whereas the best model for the LNH explained 49% 
( f2=0.96) of the total variance with only two vari-
ables.

Discussion
Single correlation study

The first goal of this study was to investigate 
the influence of several variables on goal differ-
ence between opposing teams in the French and 
German national professional men’s leagues. First, 
all of the variables studied are correlated with goal 
difference with different weights. Anthropomet-
rical variables, such as body mass and height differ-
ence contribute less than 10% to the total variance 
(in both the LNH and Bundesliga). Several studies 
have shown that anthropometrical variables are 
linked with the ability to throw the ball at high 
velocity (Debanne & Laffaye, 2011; Laffaye, et 
al., 2012). Furthermore, in comparing differences 

in anthropometric and physical fitness character-
istics between elite and skilled players, Laffaye 
et al. (2012) showed that elite players were taller 
(+7.75%) and heavier (+24%) than skilled players, 
and had greater upper-limb strength (+23%). Thus, 
Karcher et al. (2014) suggested that minimal body 
dimensions might be required, or at least be facilita-
tors, to raise to the elite level in handball. However, 
all of those studies investigated these variables on 
heterogeneous samples, and this difference disap-
pears when one focuses on an elite sample only. 
Indeed, mean body mass and height for back and 
pivot players are very similar and show a low varia-
bility (97.9±3.3 kg and 1.94±.02 m in the Bundesliga 
vs 95.9±2.1 kg and 1.93±.02 m in the LNH). Such 
a poor variability explains low predictive power of 
the difference between two teams.

On the other hand, the location of the game 
contributes slightly to the final score difference, 
with 12% in the Bundesliga vs only 4% in the LNH. 
This difference could be explained in two ways. 
First, Agnew and Carron (1994) showed that crowd 
size positively influences the home court advantage, 
and the crowds are larger in Germany (about 4 500 
spectators per match) than in France (about 1 500 
spectators per match)1. Second, Pollard and Gomez 
(2009) highlighted a greater home court advantage 
in countries having greater regional autonomy and 
a distinct local cultural identity; Germany is organ-
ized as a federal system consisting of 16 federal 
states, while the State is centralized in France.

The difference in the number of foreign players 
on the team seems to be highly determinant in 
the final score difference in Germany, explaining 
almost half of the total variance, with a coefficient of 
determination amounting 49%. On the other hand, 
these variables show an insignificant contribution 
of just 1% in France. In literature, the impact of 
foreigners on team performance seems to be linked 
to the actual number of foreigners on the team. 
Meletakos et al. (2016) examined the influence of 
foreign player recruitment by teams in Greek hand-
ball leagues from a quantitative viewpoint using 
the number of foreign players as a variable. They 

Table 3. Multiple regression models for goal difference in three conditions (all p<.001)

Variables Equations R2 f 2 F Error type

Bundesliga L, ΔGA, ΔF, ΔBM, ΔAge
4.14 L + 0.011 ΔGA + 0.46 ΔF + 0.21 
ΔBM + 0.48 ΔAge – 2.07 .67 2.03 F (5, 146)=58.05 3.80

LNH L, ΔGA 2.17 L + 0.034 ΔGA -1.09 .49 0.96 F (2, 175)=87.31 3.98

All L, ΔGA, ΔF, ΔAge
3.03 L + 0.71 ΔGA + 0.19 ΔF + 0.34 
ΔAge -1.51 .56 1.27 F (4, 325)=103.83 4.00

Note. L=game location; ΔGA=difference in the end-of-previous season goal-average per match ranking; ΔF=difference in the number 
of foreigners; ΔBM=difference in the mean body mass of backcourt and pivot players; ΔAge=difference in the mean age of backcourt 
and pivot players.

Figure 1. Relationship between goal difference and difference 
in the end-of-previous season goal-average per match ranking.

1 Source: findings of research on small groups Wikipedia.
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showed that initially, the arrival of foreign players 
had a negative effect on competitiveness due to 
their uneven distribution among top and bottom 
ranked teams. However, as their relative numbers 
increased, competitiveness improved, especially for 
the lower ranking teams. Enhancing team perfor-
mance can be also explained from the findings of 
research on small groups. The general idea is that 
complex strategies require a broader pool of mana-
gerial knowledge and skills than relatively simple 
strategies. When facing complex and non-routine 
tasks, team performance is especially enhanced by 
compositional diversity (Jehn, Northcraft, & Neale, 
1999; Pelled, Eisenhardt, & Yin, 1999). Moreover, 
focusing on the dynamics of teams with multicul-
tural and multinational members, organizational 
researchers showed that a hybrid team culture may 
provide the basis for exchange and coordination 
within a diverse team, thus allowing the productive 
use of member talents and resources (e.g., Earley 
& Mosakowski, 2000; Elron, 1997). These authors 
highlighted that cultural heterogeneity was posi-
tively related to team performance. More precisely, 
Earley and Mosakowski (2000) confirmed a curvi-
linear relationship between team heterogeneity on 
nationality and effective performance, with homo-
geneous and highly heterogeneous teams outper-
forming moderately heterogeneous ones in the long 
run. Further, the number of foreigners per team 
is quite similar in France and Germany (5.22 vs. 
5.63) suggesting that this is not the main reason 
for this huge difference in influence. Neverthe-
less, the quality of foreigners in the two leagues 
is very different. The influx and quality of foreign 
players depends very much on a country’s macro-
economic status (Meletakos, et al., 2016). Germany 
has the strongest economy in Europe, and there 
are many international players from top European 
teams (France, Denmark, Spain, Croatia, Poland, 
or Sweden) in the Bundesliga. On the other hand, 
in France, the foreigners are from Africa, South 
America, and with a few players from top European 
teams as shown by the players’ lists of countries 
participating in the most recent World Champion-
ship in Qatar (2015)2. More precisely, 234 interna-
tional players play in other countries, with 69 of 
them playing in Germany, and just 37 in France, 
confirming the difference in the level of foreign 
players in these two leagues.

Three variables are also strongly linked to the 
final score difference, all of which are linked to 
the previous season’s results: the ordinal ranking 
(R²=.43 and R²=.36 in the Bundesliga and LNH, 
respectively), the difference in the end-of-previous 
season points ranking (R²=.46 and R²=.39 in the 
Bundesliga and LNH, respectively) and the differ-

ence in the end-of-previous season goal-average 
per match ranking (R²=.49 and R²=.46 in the 
Bundesliga and the LNH, respectively). Several 
studies have already revealed such a link with 
team quality, expressed as a final ranking or goal 
average ranking (e.g., Gomez, et al., 2014; Oliveira, 
Gomez, & Sampaio, 2012). This direct link between 
the previous season’s results and the current one 
could be explained by nearly constant team quality, 
low player turnover and relatively constant financial 
income for each team. 

Last, age seems to influence team performance, 
but with a different weight in the two leagues. The 
all-games model reveals a shared variance of 10% 
but with great variability between the Bundes-
liga (R²=.19) and the LNH (R²=.04). It has been 
shown that age was directly and positively linked 
with professional experience (Ali & Davies, 2003). 
However, there is no consensus in literature on the 
positive link between professional experience and 
performance; many studies have shown that experi-
ence is not linearly linked to performance (Schmidt, 
Hunter, & Outbridge, 1986; Avolio, Waldman, & 
McDaniel, 1990), while others considered this rela-
tionship to be positive (Campbell, 1990; Hunter, 
1983; Schmidt, et al., 1986). Our study confirms this 
latter trend, without being able to provide a strong 
argument regarding the influence of this variable in 
the two countries since age was quite comparable in 
our sample (28.8 vs 27.5). Perhaps the link between 
age and experience is stronger in the Bundesliga 
than in France, with a younger starting age of the 
professional career in Germany. However, such data 
is not available. 

Multiple correlation study
The second goal of this study was to predict 

goal differences in the two countries using multiple 
regression methods. Although a mixed linear model 
has been previously used to predict successful 
shots, counter-attacks shots and saves (Gomez, et 
al., 2014), to the best of our knowledge our study 
is the first to investigate goal differences or match 
results using this statistical approach. First, the 
models revealed that goal difference for two leagues 
was not explained by the same variables. The all-
games model combining the German and French 
leagues explains 56% of the total variance by four 
variables: the location, the different end-of-previous 
season goal-average per match ranking, the mean 
age difference, and the difference in the number 
of foreigners. In this model, the best contributor is 
the difference in the end-of-previous season goal-
average per match ranking, which explains 86% of 
the variance; location explains 11% and the other 
two less than 2%. This confirms the previous anal-

2 Source: International Handball Federation at http://www.ihf.info/enus/ihfcompetitions/worldchampionships/mensworld 
championships/menshandballworldchampionshipqatar2015/teaminfo.aspx
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ysis using the single regression analysis concluding 
that what happened in the previous season is a very 
strong predictor for the current one. This could 
be explained by the elite teams’ relative finan-
cial stability from one season to the next. In both 
soccer (Lago-Peñas & Sampaio, 2015) and hand-
ball (Lago-Peñas, Fernández-Villarino, Sánchez, 
Sampaio, 2016), Lago-Peñas and colleagues showed 
that higher-level clubs were ranked according to 
expectations based on their financial budgets at the 
end of the league. In the present study, the mean 
change of budget from 2014/2015 to 2015/2016 
season in the LNH was 5.6%, which is very low 
and the mean budget is 4.6 million euros. We see 
a similar profile of economic stability in Germany, 
with a mean budget of 4.15 million euros and a 
mean increase of +2.2% from the previous to 
the current season (handnews.fr3). This stability 
allows a relative low player turnover between 
seasons, leading to the same team dynamics. When 
focusing on game location, the second contributor, 
our results confirm the previous one 
(Oliveira, et al., 2012; Lago Peñas, 
et al, 2013), i.e. that playing at home 
provides a slight advantage. Further-
more, Gomez and colleagues (2014) 
found the game location effect on 
successful counter-attack shots. 

The model for the German league 
explains 67% of the variance by five 
variables. The difference in the goal-
average per match ranking at the 
end of the previous season explains 
75% of the predicted final score, the 
location 14%, the difference in the 
number of foreigners 6%, and the 
difference in body mass and the age 
difference about 2%. The model for 
the French league explains 49% of 
the variance, by just two variables. 
The difference in the goal-average 
per match ranking at the end of the 
previous season explains 93% of the 
final predicted score and the loca-
tion 7%. When looking at the equa-
tion, the coefficient of the location in 
both equations reveals that playing 
at home gives a two-goal advantage 
in the LNH and a four-goal advan-
tage in the Bundesliga. Further, the 
impact of the difference in the goal-
average per match ranking at the 
end of the previous season is twice 
as high in the French league than in 
the Bundesliga, with a direct link in 
France and an advantage divided by 

two in Germany. The weight of the difference in 
the number of foreigners is one goal for every two 
foreigners, whereas the weight of the anthropomet-
rical difference is negligible (one goal for every 
5 kg of difference). So, the two models are close, 
except for the influence of foreigners in the Bundes-
liga. Foreign players in the Bundesliga are gener-
ally international players from elite handball coun-
tries (Denmark, Sweden and the Czech Republic), 
which greatly increases the teams’ level, whereas 
foreigners in the LNH come from minor countries 
in Europe (Portugal and Italy) or from countries 
of other continents, such as Iran, Argentina and 
Tunisia. 

Second, the model could be used to predict the 
match winner. For this purpose, we performed an 
analysis of residues which shows how the model 
predicts the score as a function of goal difference 
(Figures 2 and 3). The upper and right parts of the 
figures show true predictions of the winner (the 
score observed and predicted is positive) and the 

Figure 2. Analysis of residues for the Bundesliga.

Figure 3. Analysis of residues for the LNH.

3 Source: http://handnews.fr/2015/lnh-les-budgets-de-la-saison-2015-2016/; http://handnews.fr/2015/all-les-budgets-des-18-clubs-
pour-la-saison-20152016/
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lower and left part of the figure reveals true predic-
tions of the loser (the score observed and predicted 
is negative). The other two parts of the figures reveal 
false predictions by the model. The model predicts 
the winner in 80% of the cases in the Bundesliga, 
and in 78% of the cases in the LNH, which could be 
considered as a good model. The error type of the 
multiple regression equations is about four goals, 
which is a moderate accuracy. When focusing on 
how the model predicts goal difference, the plots 
on the abscissa reveal a perfect fit between the 
observed and predicted values, whereas plots away 
from the abscissa reveal an inaccurate prediction. 
Moreover, the analysis of residues shows heterosce-
dasticity (R²>.10) as revealed by the linear regres-
sion between the observed score difference and the 
residue. In other terms, the model cannot accurately 
predict a large goal difference. The principal expla-
nation for such a phenomenon is probably because 
when the score difference is great, the losing team 
does not really play all out to the end of the game 
so the difference increases dramatically. Indeed, 
for instance, in Figure 2, the point at the extreme 
right shows that a difference of 16 goals is overes-
timated from 13 goals. 

Applicability of the multiple-regression 
model

To check the model’s robustness, we tested the 
best combined model for both leagues on two inde-
pendent samples (14 games from the Bundesliga 
and 16 games from the LNH). We first calculated 
the multiple regression equation for new samples 
and then compared each variable within the equa-
tion with the initial theoretical model using a paired 
t-test. The equation for the independent sample for 
the LNH is 
Goal difference = 3.84 L + 1.01 ΔGA - 1.92
with a comparable power of prediction (R²=.49) and 
with a relative contribution of 82% for ΔGA and 18% 
for location. The t-test did not reveal any differ-
ence of coefficient for ΔGA but showed a high differ-
ence for location (p<.0005), which reveals a weight 
in this equation twice that of the first. This could 
be due to the period chosen for the sample, which 

was the first three games of the season, which are 
not necessarily the most representative games of 
an entire season.

The equation for the independent sample for 
the Bundesliga is 
Goal difference = 3.7 L + 0.7 ΔGA - 0.34 ΔF + 0.21 
ΔBM + 0.7 ΔAge – 1.85
which is very close to the original model, with 
quite similar coefficients and a comparable power 
of prediction (r²=.76). The t-test did not reveal 
any difference of coefficient for ΔGA, ΔF, ΔAge nor 
ΔBM, but showed a difference for location (p<.01) 
despite a comparable weight on the game (about + 
four goals for the home team). Consequently, the 
model seems robust, with the same multiple vari-
ables and predictive power, although it does reveal 
some differences due to the impact of atypical early-
season games on the model with a small sample.

Limitations
The present study has two limitations. First, 

anthropometrical variables were collected from 
each league’s official website. Consequently, the 
reliability of these data has not been checked. This 
seems particularly salient for body mass which is 
sensitive to small fluctuations over the course of 
an entire season. Second, the models are based on 
the initial team composition and do not take player 
turnover into account. 

Conclusion
The model found shows that it is possible to 

use relevant variables to predict a handball game’s 
winner and loser and its goal difference. The model 
predicts the winner in 79% of cases with a mean 
accuracy of four goals. Multi-regression models 
reveal a high contribution of the difference of the 
end-of-previous season goal-average per match 
ranking and the location to goal difference, while 
they highlight difference in the way games are won 
in the leagues with a contribution of foreigners, 
anthropometric characteristics and age in the 
Bundesliga. Coaches and team sport managers 
could consider these findings when recruiting and 
selecting players. 
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