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Abstract

Analysis of the course of a match serves as a feedback tool in many sports. In tennis, the most common
method is analysis of the game characteristics, which is being used before the match as well as during
the post-match analysis. Currently a specialized computer software is being used which replaces pre-
viously used manual analysis methods. The advantage of using the software is less time-consuming,
immediate data processing and gaining results. One of the most common software is IBM Slam Tracker,
which is being used in all Grand Slam tournaments. In our research we chose 13 of the most significant
game characteristics used by this software. The aim of the research was the analysis of the game char-
acteristics of the best world junior players (n=4), participants of the final matches between Switzerland
(CH) and Spain (ES) on WJTF 2017 in Prostejov. The chosen game characteristics were analysed from
recorded video of the final matches using the Dartfish 9.0 software and the differences between win-
ners and defeated players were determined. Also the comparison of the game characteristics between
junior finalists of WJTF 2017 and the men finalist of Roland Garros 2017 was made. It was found that
both final matches of WJTF 2017 were equable with minimal differences in the amount of total points
won by winner and defeated player. Winners of both matches gained one break point more than the
defeated players. In the first match, the winning player had the lower amount of unforced errors and
winners but he kept a high percentage of first serve. The winning player of the second match scored
more winners although he made more enforced errors. Comparing the game characteristics of junior
and adult players it was found that the winning players of RG 2017 (unlike the winner of the final of
WJTF) scored more winners and made less enforced errors than his opponent. The significant difference
between the winning and defeated player was detected in points won after serve and return points won
(in favor of winning player). In junior final matches, the break points were decisive but the amounts of
points won dfter serve and return points were almost identical for both winning and defeated players.
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INTRODUCTION

Analysis of the game characteristics is a significant element of feedback for both coaches, train-
ers and players in a range of collective and individual ball games. In tennis, the usage of analysis
of the game characteristics became a part of training process, not only as a tool for pre-match
preparation and the choice of appropriate strategy and tactics, but also part of an analysis after
the match. Many coaches use the analysis of game characteristics to reveal the strengths and
weaknesses of the players and to subsequently use this knowledge in training (Schonborn, 2012).
Sanz and Terroba (2012) mention that the most important element in the game characteristics
analysis process are not all available information but their correct interpretation and transfer to
training practice. According to Crespo and Miley (2003) the analysis of the game characteristics
allows to define the training goals, set the strategy and the tactics, form the physical readiness
and analyze opponent’s game. Filipéi¢, Caks and Filipéi¢ (2011) state that statistical analysis of
the game characteristics allows us to better understand the win or loss causes in the match. The
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manual methods were used for analysis of the game characteristics (Bykanova-Yudanov, 2011;
Schonborn, 2012) which were gradually replaced by special computer programs such as SIMI
Scout, Dartfish, Silicon Coach, Tennis Analytics, TennisStats, due to rapid development of infor-
mation technology (Hui, Lijuan & Jinju, 2010). Analysis from the most prestigious tournaments
are available online, both during and after the match. The previously mentioned IBM Slam Tracker
is being used on all four Grand Slam tournaments. At these tournaments, the analysis results
are available to individual players and trainers after the match. Game statistics from currently
running tournaments (but also from tournaments that have already ended) can also be found on
specialized web sites, including www.matchstat.com, www.atpworldtour.com or www.oncourt.
info. The evaluation is carried out on the principle of marking selected game activities during the
game, or from the video.

A number of tennis experts deal with the problematics of game characteristics analysis in
tennis, e.g. Brody (2004) who analyzed tennis serve in his study and found out that the high
percentage of points won after serve is decisive for the win of serving games, not the high per-
centage of serve in. Choi, O’Donoghue and Hughes (2009) came into a conclusion that the win-
ning players are usually better only in some game characteristics, and the final statistics may not
match the course of the match. A large amount of data from 72 men’s Grand Slam tournaments
in 1991-2009 was analyzed by Cross and Pollard (2009), who found out that a third of all rallies
is finished by the winners and another third ended with unforced errors. In another study, the
same authors (Cross & Pollard, 2011) presented a fact that in men’s tennis the amount of aces
is continually increasing over the years whilst a number of double faults is decreasing. Authors
O’Donoghue and Ingram, as well as O’Donoghue and Ballantyne (in Filip¢i¢ et al., 2011) found
a significant difference in the character of men and women serve. Men’s serve is faster and more
risky therefore they achieve lower percentage of serve in but also higher percentage of points
won after serve. The differences in men and women tennis were also a subject of Research for
Cross (2014) who analyzed data from all four Grand Slam tournaments in the year of 2009 and
came to the conclusion that men make less unforced errors and score more winners than women.
Reid, Morgan and Whiteside (2016) processed the results of the Australian Open data analysis
in 2012-14 and noted that men serves and hit the ball during the rallye faster, but women have
a faster return.

Based on the synthesis of the findings, the aim of the research was defined consisting of analyz-
ing the game characteristics of the best juniors - participants of the World Junior Tennis Finals
(WITF) 2017 in Prostejov (Czech Republic) and comparing with the game characteristics of
adult players. With regard to the research objective, we have formulated two research questions:
1. What is the difference in the level of game characteristics of winning and defeated players in

the WJTF 2017 final matches?

2. Are there any significant differences in the level of game characteristics of the best world
juniors (WIJTF 2017) and adult players - Roland Garros 2017 finalists?

The text conceptually follows up on previously published works by Mrlik (2012), Ba¢o (2012),

Perutka (2012), Polach et al. (2015) and Janak et al. (2017) dealing with the analysis of junior
game characteristics in 2009-2017.
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METHODS

The basis for the game characteristics analysis of the final matches (August 12, 2017) of the junior
teams of Switzerland and Spain (n=4) at the WJTF 2017 (male) were video recordings of both
matches. The research data were obtained from the recordings of each match by the observation
method using the Dartfish 9.0 software. Individual game characteristics were selected based on
the analysis of foreign studies, publications and statistical software, especially considering game
characteristics which are used in IBM Slam Tracker software.

Statistical testing of the significance of the differences between the game characteristics of the
winning and defeated players (e.g. using tests of differences of mean values - t-test, ANOVA, Mann-
Whitney U Test) will be possible only for larger groups of tested subjects during following years.

Based on the consultations with tennis trainers and experts the 13 most important game
characteristics were selected:

1) number of aces

2) number of double faults

3) success rate of first serve in (%)

4) number of points won after first serve

5) number of points won after second serve

6) number of return points won

7) number of forehand winners

8) number of backhand winners

9) number of forehand unforced errors
10) number of backhand unforced errors
11) number of net points won
12) success rate of breakpoints won (%)
13) number of total points won

The research data obtained from two final single matches were compiled into tables which enabled
to compare the individual game characteristics of both the winner and the defeated player. The
analyzed game characteristics of the juniors (WJTF 2017) were then compared with the WJTF
2014 junior finals and the game characteristics of the men single’s finalists of the Roland Garros
2017 tournament. The purpose of this comparison was to compare the game character of the best
world junior and adult players on clay.

RESULTS
Analysis of the 1st match
Participants of the first final match were second players of their teams DRY (ES) and YA (CH).

The player of Spain has won (4:6, 6:3, 6:4). The results of game characteristics analysis are
listed in Table 1.
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Table 1: Analysis of game characteristics (first match)

Set/match First set Second set Third set Match
(4:6) (6:3) (6:4) (4:6,6:3,6:4)
Game characteristics/Players DRY YA DRY YA DRY YA DRY YA
(ES) (CH) (ES) (CH) (ES) (CH) (ES) (CH)
1. Aces 0 0 0 0 0 0 0 0
2. Double faults 2 1 0 2 2 2 4 5

17/25 | 23/29 | 20/28 | 21/24 | 20/28 | 26/32 | 57/81 | 70/85

3. First serve in (%) 68% | 79% | 1% | 88% | 1% | 81% | 0% | 82%

4. Points won after first srv. 6 11 13 9 12 11 31 31
5. Points won after second srv. 5 5 5 3 4 5 14 13
6. Return points won 13 14 14 10 18 13 45 37
7. Winners - forehand 2 11 5 1 4 3 11 15
8. Winners - backhand 0 1 1 3 0 3 1 7
9. UE - forehand 5 12 2 4 3 12 10 28
10. UE - backhand 3 5 3 3 5 1 11 9
11. Net points won 0 1 3 2 3 2 6 5

2/4 3/4 2/2 1/1 3/11 2/2 7/17 6/7
50 % 75 % 100% | 100% | 27 % 100% | 41% 86 %
13. Total points won 25 32 31 23 33 30 89 85

12. Breakpoints won (%)

Notes: bold text ... winning player; UE ... unforced errors

Table 1 lists game statistics for both sets and for the whole match. The ratio of sets and partial
characteristics shows a tight match with almost the same number of games played in each set (10,
9, 10). The equality of the match is also proved by the difference in the number of total points won
(13), the winning player scored only 4 points more than defeated player. Aspects that most likely
determined the final result of the match were the number of forehand unforced errors (DRY 10
errors vs. YA 28 errors), return points won (DRY 45 points vs. YA 37 points) and break points
won (DRY 7 vs. YA 6). It is worth mentioning the highly above-average first serve in (82%) of
the Swiss player YA, which suggests that he relied on the “safe serve”.

This characteristics further escalated in the second set, when YA achieved rarely seen 88% of
the success serve. Both players scored almost the same number of points won after serve (DRY
45 vs. YA 44). A bigger difference was found in the number of return points won, the winning
player was more successful (DRY 45 vs. YA 37). On the other hand, the defeated player YA
scored more winners (a total of 22 vs. 12), but he made significantly more unforced errors (37 vs.
21). Based on the observation of the match and the analysis of the game characteristics, it can
be said that the most dominant hit of the whole match was the forehand of the Swiss player YA.
Especially in the first set, when a third of the total points won were gained by forehand winners
(11/32). At the same time, in this set he made 12 unforced errors from forehand and total 28 in
the whole match. In total, he played 22 winners and 37 unforced errors. A more consistent game
was played by a winning player DRY who made 22 unforced errors (10 forehand and 11 back-
hand) during the match and played 12 winners (11 forehand and 1 backhand, the forehand was
a dominant hit again).

It can be stated that both players have a significantly higher occurrence of unforced errors
over the winners. In the game characteristics of break points won, the winning player earned only
1 break point more, which probably resulted in his win, eventhough he needed 17 opportunities
to get seven break points in total, while his opponent turned 6 of 7 break opportunities. In this
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case, the success rate was not important. It has to be noted that the winning player won 11 break
points out of 17 opportunities in the final set, putting pressure on the opponent and getting an
important break.

Analysis of the 2nd match
In the second match, CAG from Spain and JK from Switzerland competed. The Swiss player was
more successful (6:4, 7:6 /4/). The analysis of the results is presented in Table 2.

Table 2: Analysis of observed game characteristics (second match)

Set/match 1 First set (4:6) Second set (6:7) Match (4:6,6:7)
Game characteristics/Players CAG (ES) | JK(CH) [ CAG (ES)| JK(CH) | CAG (ES) | JK(CH)
1. Aces 0 0 1 2 1 2
2. Double faults 1 1 4 4 5 5
. N 19/28 20/33 19/34 23/35 38/62 43/68
3. First serve in (%) 68/% 61/% 56/% 66/% 61/% 63/%
4. Points won after first srv. 10 11 10 11 20 22
5. Points won after second srv. 4 7 9 9 13 16
6. Return points won 15 14 15 16 30 30
7. Winners - forehand 3 6 5 6 12
8. Winners - backhand 1 1 1 2 3
9. UE - forehand 8 9 5 8 13 17
10. UE - backhand 7 6 3 8 10 14
11. Net points won 2 2 3 3 5 5
12. Breakpoints won (%) 520/‘;) 1(3){)3% 735/‘;) 735/‘;, 653/ 8/ 866/ 7/
13. Total points won 29 32 37 40 66 72

Notes: bold text ... winning player; UE ... unforced errors

Table 2 shows the basic game characteristics of the second match. Statistics of each set enable
simple orientation during the whole match. The column on the right contains a summary of the
statistics of the entire match. Looking on the overall table, it can also be stated that the match was
tight, both through the course and at the end. There are only six points difference in the number
of total points won. This time the player with a more aggresive game was the more successful one
as he scored more winners (CAG 10 vs. JK 15) and also made more unforced errors (CAG 23 vs.
JK 31). The decisive game characteristic was a number of break points won (CAG 5 vs JK 6) as
points won after serve, return points won and net points won were almost identical. The winners
and unforced errors were important factors in this match. The numbers of forehand and back-
hand winners shows that forehand was more dominant hit. Both players scored four times more
forehand winners than backhand winners (CAG 8, resp. 2 vs. JK 12, resp. 3). For both forehand
and backhand unforced errors prevailed over winners. The winning player scored more winners
but also made more unforced errors. A number of break opportunities (CAG 8 vs. JK 7) as well
as break points won (CAG 5 vs. JK 6) indicate the equality of the decisive game characteristic
of this match. JK as the winning player won one break point more (CAG 2 vs. JK 3) than his op-
ponent which led to his victory. The second set ended up with tie-break where both players broke
the opponents serve three times in total.
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Comparison of the final matches of WJTF 2017

Table 3: Comparison of game characteristics of both final matches

Matches 1. zapas (4:6,6:3, 6:4) 2. zapas (4:6,6:7)
Game characteristics/Players DRY (ES) | YA (CH) | CAG (ES) | JK (CH)

1. Aces 0 0 1 2
2. Double faults 4 5 5 5

. N 57/81 70/85 38/62 43/68

3. First serve in (%) 70/% 82/% 61/% 63/%
4. Points won after first srv. 31 31 20 22
5. Points won after second srv. 14 13 13 16
6. Return points won 45 37 30 30
7. Winners - forehand 11 15 12
8. Winners - backhand 1 7 3
9. UE - forehand 10 28 13 17
10. UE - backhand 11 9 10 14
11. Net points won 6 5 5 5
. o 7717 6/7 5/8 6/7

12. Breakpoints won (%) 4{ o 86/% 63/% 86/%
13. Total points won 89 85 66 72

Notes: bold text ... winning player; UE ... unforced errors

Table 3 shows a comparison of the analyzed game characteristics of both final matches. The
limit of this comparison is the different result of the matches. The first match lasted three sets
and the numbers of games played (29 vs. 23) and total points won (174 vs. 138) were higher. It
was unique by an above-average success rate of first serve (DRY 70% vs YA 82%) and almost the
same number of total points won (DRY 89 vs YA 85). The decisive factor was the number of
break points won (DRY 7 vs. YA 6), the Spanish player DRY obtained one breakpoint more so
he won the entire match. Ultimately, a player with fewer unforced errors (DRY 22 vs. YA 37) and
winners (DRY 12 vs. YA 22) won the match. The more agressive player JK was more successful
in the second match. He scored more winners (CAG 10 vs. JK 15) but also made more unforced
errors (CAG 23 vs. JK 31). Both players won comparable points after serve (CAG 33 vs. JK 38)
and the identical number of return points (CAG 30 vs. JK 30). Just as in the first match, the
decisive factor was the number of break points won, with the winning player JK obtaining one
break point more (CAG 5 vs. JK 6). In both matches, the number of unforced errors (58 and 54)
prevailed over the number of winners (34 and 25). The number of double faults (9 and 10) and
net points won (11 and 10) were also similar.

Comparison of game characteristics of first and second match with final matches of WJTF 2014
Table 4 compares the results of game characteristics analysis of WJTF 2014 finals (Janak et al.,
2017) and WITF 2017 finals. In WITF 2014 boys category, the teams of Canada and Germany
competed in finals. The first match between NK (DE) and FA (CA) ended with victory of the
Canadian player 7:6, 7:5. In the second match, German player RM defeated Canadian NM
6:1,6:2.
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Table 4: Comparison of game characteristics of WJTF 2017 and WJTF 2014 final matches

Matches First match Second match First match Second match
(2017) (2017) (2014) (2014)
Game characteristics/Players DRY YA CAG JK NK FA RM NM
(ES) (CH) (ES) (CH) | (DE) (CA) (DE) (CA)
1. Aces 0 0 1 2 0 3 5 0
2. Double faults 4 5 5 5 1 3 2 7

57/81 | 70/85 | 38/62 | 43/68 | 64/83 | 61793 | 26/37 | 18/30

3. First serve in (%) 70% | 82% | 61% | 63% | 7% | 65% | 0% | 56%

4. Points won after first srv. 31 31 20 22 33 35 19 7
5. Points won after second srv. 14 13 13 16 12 19 7 5
6. Return points won 45 37 30 30 43 38 18 11
7. Winners - forehand 11 15 8 12 2 16 5
8. Winners - backhand 1 7 2 3 5 1 0
9. UE - forehand 10 28 13 17 7 19 4
10. UE - backhand 11 9 10 14 26 29 3 13
11. Net points won 6 5 5 5 1 11 0 0

7/17 6/7 5/8 6/7 4/9 5/12 5/6 1/1
41 % 86 % 63 % 86 % 50 % 42 % 88 % 100 %
13. Total points won 89 85 66 72 88 96 55 26

12. Breakpoints won (%)

Notes: bold text ... winning player; UE ... unforced errors

While first matches of WITF 2017 (DRY vs. YA and CAG vs. JK) and WITF 2014 (NK vs. FA)
were very tight (as well as the second match of WJTF 2017), the second match of WITF 2014
had a clear course and the number of total points (81) was much lower than in the other matches
(174, 138 and 184). The winning player RM of the second match of WJTF 2014 gained 5 break
points, the defeated player won only 1. In other matches, this game characteristics was decisive
and the winning players won just one break point more than the defeated players (DRY 7 vs. YA
6, CAG 5 vs. JK 6, NK 4 vs. FA 5). The participans of the WITF 2017 final matches DRY, YA,
CAG and JK were more active, scored more winners (59 vs. 36) and net points won (21 vs 12).
More dominant hit of all WITF 2014 and WIJTF 2017 final players was forehand which is sup-
ported by the comparison of forehand winners (73) and backhand winners (22).

Comparison of game characteristics of first and second match with the Roland Garros men’s single
finals 2017

The results listed in Table 5 contain less game characteristics, since the statistics of the RG 2017
final match do not distinguish between forehand and backhand winners and the forehand and
backhand unforced errors neither do net points won. When comparing the game characteristics
of junior participants WITF 2017 and finalists of RG 2017 it is necessary to consider the fact
that the RG tournament is played on three winning sets. Therefore, the total number of points
won is generally higher.
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Table 5: Comparison of game characteristics of junior finals of WJTF 2017 and men's single RG 2017 final

Matches First match Second match RG 2017
Game characteristics DRY (ES) | YA (CH) | CAG (ES) | JK(CH) | SW(CH) | RN (ES)
1. Aces 0 0 1 2 1 4
2. Double faults 4 5 5 5 0 0
. N 57/81 70/85 38/62 43/68 50/86 42/65
3. First serve in (%) 70/% 82/% 61/% 63/% 58/% 65/%
4. Points won after first srv. 31 31 20 22 26 35
5. Points won after second srv. 14 13 13 16 16 15
6. Return points won 45 37 30 30 15 44
7. Winners 12 22 10 15 19 27
8. UE 21 37 23 31 29 12
10. Total points won 89 85 66 72 57 94

Notes: bold text ... winning player; UE ... unforced errors

The RG final between the defeated player SW and the winning player RN was very clear (6:2,
6:3, 6:1) and therefore the number of total points won (151) is comparable to the 2nd match of
WITF 2017 (138) and even lower than numbers of the first match of WITF 2017 (174). Table 5
also shows that the RG 2017 finalists did not make a single double fault, while the juniors made 9,
respectively 10 during WITF 2017 finals. The difference in the level of some game characteristics
(serve and return) between the winning and defeated player is evident especially in the men’s
single finals (RG 2017). The winning player RN scored almost three times more return points
than his opponent (RN 44 vs. SW 15) and obtained 6 break points whilst the defeated player
SW did not get any. Another difference between the game characteristics of the WJTF and RG
finals is in the ratio of winners and unforced errors. The winning adult player RN scored more
winners (27) and made fewer unforced errors (12) than his rival SW (19 winners and 29 unforced
errors). The winning player of junior tournament was more successful due to fewer unforced er-
rors (DRY 21 vs. YA 37), but also fewer winners (DRY 12 vs. YA 22) in the first match, or more
winners (CAG 10 vs. JK 15) but also more unforced errors (CAG 23 vs. JK 31) in second match.
An interesting fact is that in both WJTF 2017 and RG 2017 finals players from Switzerland and
Spain participated, indicating a high level of tennis players in these countries.

DISCUSSION

Filipci¢, Filip¢i¢ and Berendijas (2008) analyzed the game characteristics on Roland Garros
2005 and found that the winning players played more aggressively, scored more aces and gained
more net points, also made less double faults, unforced errors and reached a higher percentage of
first serve in than their opponents. The authors Cross and Pollard (2009) analyzed 127 matches
at the Grandslam Tournaments during 1991-2009 and found that the number of aces is gener-
ally increasing due to the increasing serve speed, while the number of double faults decreases.
They also found that most of the aces are achieved each year in Wimbledon, the US Open, the
Australian Open and the least at the French Open, which corresponds with the speed of the courts
at these tournaments. In their research, Filipéi¢, Caks and Filip¢i¢ (2011) analyzed a total of
17 093 matches of 57 women tennis players using SPSS software in order to determine in which
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game characteristics there are significant differences between the winning and the defeated player.
They found that the winning players gain significantly more points won after serve and total
points won than the defeated players. Conclusions from the analysis of the game characteristics
of the final RG 2011 were also drawn by Schénborn (2012), who found that the winning player
RN was more successful with a twice less number of unforced erros than his defeated opponent.
Almost 7000 matches from 1991-2010 were analyzed by Filipcic¢ et al. (2015) who aimed to find
differences in game characteristics of players with a positive and negative ratio of won and lost
matches. Players with a positive ratio reached more than 72% of first serve success rate (players
with a negative ratio reached less than 69%), scored more aces, made less double faults, and won
more games after their serve. Mrlik (2012), Ba¢o (2012) and Perutka (2012) analyzed the game
characteristics of the junior male finals at WJTF in 2009-11. The results of their studies show that
the decisive characteristics in this age category are the numbers of winners and unforced errors,
where more successful were players with fewer unforced errors but also a smaller number of win-
ners. Similar findings have been made by Polach et al. (2016) who analyzed WJTF 2013’s junior
male characteristics and compared the data with the Roland Garros 2013 men’s single finals. The
authors found that juniors get to break points and also are able to obtain opponent’s serve more
often comparing to men tennis players. Therefore in junior tennis, serve is not as important and
dominant factor as in adult category

CONCLUSSION

Based on the results of the game characteristics analysis of the two WITF 2017 final matches,
it can be stated that the differences in the level of the game characteristics of the winning and
defeated players were relatively small. Both final matches were tight with a minimal difference in
the number of total points won between the winning and the defeated player. The winning play-
ers in both matches won one break point more than defeated players, the first match was won by
the player with fewer unforced errors and winners, in the other match the winning player gained
more winners and unforced errors. When comparing the level of game characteristics of juniors
and adult players, it was found that the winning player of the RG 2017 final, unlike the juniors,
had a significantly higher number of winners and a smaller number of unforced errors than their
opponents. In the adult category, a serve has a significantly higher impact on the result of the
match than in juniors. In the RG 2017 Men’s final match, there was a big difference between the
winning and the defeated player in the return points won and points won after serve. In the junior
finals, the obtained break points decided the matches, but the number of points won after serve
and return points won were almost identical for the winning and defeated players.

This publication was written at Masaryk university as part of the project “Diagnosis of the level of
sports-specific motor preconditions in the context of the influence of age, somatic, gender aspects and
lateral asymmetries in sport” number MUNI/A/1087/2017 with the support of the Specific University
Research Grant, as provided by the Ministry of Education, Youth and Sports of the Czech Republic
in the year 2018.

54



Analyza hernich charakteristik findlovych zapasi juniorG U14 piii World Junior Tennis Finals 2017 (pfipadova studie)

Analysis of the game characteristics of a final juniors (male) match U14 at World Junior Tennis Finals in 2017 (case study)

References

Albamonte, M., Lescano, G. & Morales, C. (2011). Tennis Metrics. ITF coaching and sport science review, 55, 19-20. Retrieved
March 3, 2014 from http://en.coaching.itftennis.com/media/114083/114083.pdf.

Baco, P. (2012). Analyza hernich charakteristik hrdct do 14 let pri mistrovstvi svéta 2010 [Analysis of the game characteristics
of a U14 players at World Championship 2010] (Diplomova prace). Olomouc: Fakulta télesné kultury.

Bedford, A., Barnett, T., Pollard, Gr. & Pollard, Ge. (2010). How the interpretation of match statistics affects player perfor-
mance. Journal of medicine and science in tennis, 15(2), 25-29. Retrieved January 5, 2014 from http://www.stms-web.
org/pdf/JMST-October2010.pdf.

Break2Win (2011). Break2Win [Computer software]. Retrieved February 15, 2016 from http://www.break2win.com.

Brody, H. (2004). Match statistics and their importance. ITF coaching & sport science review, 32, 11-12. Retrieved August 30,
2017 from http://en.coaching.itftennis.com/media/127755/127755.pdf.

Crespo, M., & Miley, D. (2003). ITF advanced coaches manual. London: ITF Ltd.

Cross, R. (2014). Men's tennis vs Women's tennis. ITF coaching & sport science review, 62, 3-5. Retrieved June 14, 2017 from
http:// en.coaching.itftennis.com/media/176908/176908.pdf.

Cross, R, & Pollard, G. (2009). Grand Slam men’s singles tennis 1991-2009 serve speeds and other related data. ITF coaching
& sport science review, 49, 8-10. Retrieved June 15,2017 from http://en.coaching.itftennis.com/media/114016/114016.
pdf.

Cross, R, & Pollard, G. (2011). Grand Slam men’s singles tennis 1995-2009. Part 2: Points, games and sets. ITF coaching & sport
science review, 53, 3-6. Retrieved June 15, 2017 from http://en.coaching.itftennis.com/media/114078/114078.pdf.

Filipci¢, A., Caks, K. K., & Filip¢i¢, T. (2011). A comparison of selected match characteristics of female tennis players.
Kinesiologia Slovenica, 17(2), 14-24. Retrieved May 22, 2014 from SPORTDiscus database.

Filipci¢, T, Filipci¢, A. & Berendijas, T. (2008).Comparasion of game charaktestik of male and female tennis playeers at Roland
Garros 2005. Acta Univ. Palacki. Olomuc., Gymn., 38(3).

Filipci¢, A. et al. (2015). Differences in performance indicators of elite tennis players in the period 1991-2010. Journal of
Physical Education and Sport 15(4), 671-677. Retrieved May 08, 2017 from SPORTDiscus database.

Hohmann, A., Lames, M., & Letzelter, M. (2007). Einfiihrung in die Trainingswissenschaft. Wiebelsheim: Limpert Verlag.

Hughes, M., Hughes M. T. & Behan, H. (2007). The evolution of computerised notational analysis through the example of
racket sports. International Journal of Sports Science and Engineering, 1(1), 3-28. Retrieved May 22, 2014 from http://
www.worldacademicunion.com/journal/SSCI/SSCIvol01no01paper01.pdf.

Hui, Z,, Lijuan, Y., & Jinju, H. (2010). Computer-aided game analysis of net sports in preparation of Chinese teams for Beijing
olympics. International journal of computer science in sport, 9(3), 53-69. Retrieved May 20, 2014 from SPORTDiscus
database.

Mrlik, O. (2012). Analyza hernich charakteristik findlovych zdpast juniort do 14 let pri mistrovstvi svéta 2009 [Analysis of the
game characteristics of a final juniors match U14 at World Championship 2009] (Diplomova prace). Olomouc: Fakulta
télesné kultury.

Perutka, J. (2012). Analyza hernich charakteristik findlovych zdpasi juniort do14 let pri mistrovstvi svéta 2011 [Analysis of
the game characteristics of a final juniors match U14 at World Championship 2011] (Diplomova prace). Olomouc:
Fakulta télesné kultury.

Polach, M., Zhanél, J, Paces, J. & Cernosek, M. (2016) Analysis of the game charakteristic of a final juniors mach up tp 14 years
at world junior tennis finals. In Zvonat, Martin, Sajdlova, Zuzana. 10th International Conference On Kinanthropology
“Sport and Quality of Life”. Brno: Masarykova univerzita, 168-178.

Reid, M., Morgan, S. & Whiteside, D. (2016). Matchplay characteristics of Grand Slam tennis: implications for training and
conditioning. Journal of Sports Sciences, 34(19), 1791-1798. Retrieved August 15, 2017 from http://www.tandfonline.
com/doi/full/10.1080/02640414.2016.1139161

Sanz, D. &Terroba, A. (2012). New technologies applied to tactical analysis in tennis. ITF coaching & sport science review, 56,
22-23. Retrieved June 24, 2017 from http://en.coaching.itftennis.com/media/118089/118089.pdf.

Schénborn, R. (2006). Optimales Tennistraining: Der Weg zum erfolgreichen Tennis vom Anféinger bis zur Weltspitze. Balingen:
Spitta Verlag.

Schonborn, R. (2012). Strategie und Taktik im Tennis: Gelnhausen: Wagner Verlag.

Official Site of Men’s Professional Tennis. ATP World Tour. Tennis [online]. Retrieved June 5, 2017 from http://www.atpworldtour.
com/en/scores/2014/520/MS001/match-stats.

55



