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haf Motivation, curiosity, as well as engagement and work in skiing led the authors to

present the results of such analysis to the readers and the professional public, which
could be important for practice. The paper analyzes the average age of professional
alpine skiers who won medals at the World Cups, World Championships and Olympic
Games in the 2015-2018 Olympic cycle, ie. from the 2014/2015 to 2017/2018 season. The
following alpine events were analyzed: Slalom (SL), Giant Slalom (GS), Super G (SG),
Downhill (DH) and Alpine Combined (AC). The aim of this paper was viewed through
the causal relationships average age of athlete on the podium by seasons and events in
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DO: which they performed. The basic descriptive statistics were applied, which, based on
e ~ the calculated arithmetic mean and medians, indicated the average higher age of ath-

¢ on letes in speed events (SG and DH) compared to technical ones (SL, GS), as well as the
\cl€ J fact that the athletes' skiing career was prolonged. The age of athletes in the 2017/2018

is higher than in the 2014/2015 season for speed (DH, SG, AC) and 2016/2017 than
2014/2015 for tech (SL, GS).

skiers; age; competitions; analysis; Olympic cycle

Now days skiing belongs in group of the most popular outdoor sports that we go in for different mo-
tives (fun, leisure, competition, work). Science and technology are definitely involved in this sport
specially in fields of mechanics and aerodynamics, training planning, designing of ski equipment and
materials used to produce it. We certainly agree that skiing is actually intersection of fall line with skis,
by performing left and right turn, as well as skiing is sport of speed [1]. Sports experts work in skiing
with different age categories of athletes in different environment. That is a very hard work, complex
and responsible but it provides a great pleasure as well [2]. Modern competitive skiing, like most oth-
er sports, requires a high degree of specialization for certain competitive disciplines [3]. Top competi-
tive results in alpine skiing today largely depend on a good plan and program, the choice of appropri-
ate training content, forms of work, application of appropriate training load as well as compliance
with the periodization and competition calendar [4].

The topic of this research (analysis of the age of alpine skiers winning medals at the most important
world competitions) defines the content and marks the framework of set tasks and goals whose sta-
tistical processing should clarify the set problem and subject of research. This problem has only been
partially investigated in similar works and other sports. There is not so many similar research in skiing,
which is the reason why the authors decided to investigate this problem. That is why this research
gives new material, new comments and conclusions, ie. emphasizes the essentials in the context of
practical application.

Authors David J. Hancock, L. Adler & Jean Coté [5] in their research consider the relative ageeffect
(RAE) of athletes through different social contexts and highlight the importance of the theoretical
model (RAE). In the paper "Variations in the relative effects of age in certain sports: skiing, skating
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and gymnastics", the authors Baker, Janning, Wong, Cobley & Schorer [6] also point to the term rela-
tive age effect (RAE) which we will not use in its original form in this research, since in the competi-
tion season we did not take into account the exact date of birth of the competitors, but only the year
of birth. Regarding to this, we will use the notion of relative age of competitors (RA).

Domestic authors Kasum and Radovi¢ [7] in a similar study analyzed the age structure of Greco-
Roman style wrestlers, participants in the Athens Olympics 2004, and concluded that their average
age was 27 years, the average age of the top ten wrestlers was 27.3 years while the average age of the
medal winners was 27 years and the average age of the winners was 24.2 years. The authors conclud-
ed that the ideal time to achieve the best results is between the ages of 23 and 31. This research is
methodologically set not to deal with causal relationships, but only to analyze, discuss and conclude
on the occasion of the presented arithmetic means of the relative years of age of alpine skiers medals
winners at the world's most important competitions.

The ancient value of sports is less pronounced in modern era. Some current needs of professional
sports have emerged from a new values. The development of scientific thought in modern society in
the field of sports is mostly based on achieving victory, and top results. The values of this research
were observed with the interdisciplinary approach because of its necessity. Such and similar analyzes
can enable us to do some new research on the value of elite sport and its further development.

The subject of the paper would refer directly to the analysis of the average age of alpine skiers medal
winners in alpine disciplines in the last completed Olympic cycle 2015-2018. year, with reference to the
disciplines, season and type of competition.

The problem is implied in the increase and decrease of average age in certain alpine disciplines and
competition seasons.

Based on the target sample, ie. of alpine skiers medals winners in certain alpine disciplines, a specific
research objective has been formed. The aim of the paper would be to compare the differences in the
relative years of age by seasons and disciplines and to contribute to everyday practice, ie. recommen-
dations to trainers to create their long-term goals and training plans in accordance with the results of
this research. The contribution was to achieve the ultimate goal - practical application in practice, ie.
the ability to generate new theories and hypotheses.

In this qualitative study, the research took into account the target sample [8], ie. the sample was se-
lected on the basis of a special characteristic interesting for this research - medal winners at the
world's most important competitions. The target sample of this research was derived from a repre-
sentative sample of alpine skiers and can serve to generalize the results of the alpine skier population.
The results from the tables and graphs are descriptively treated and interpreted. A descriptive meth-
od was used, as well as the method of analysis and critique. The conclusions were established on the
same basis.

Univariate statistics were used to calculate the average age, which calculates statistical parameters
for one variable, a measure of the central tendency, ie. the arithmetic mean (average value) of the
relative age of alpine skiers. In the discussion and analysis of the obtained results, the comparison
with the median was abandoned due to the great coincidence of the obtained results, especially when
it comes to the tendencies of the average age by seasons and disciplines.
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clearly and concisely gives the basic results of the arithmetic mean value of the relative age of
the medal winners by seasons, disciplines and competition categories (WC, WSC, WOG), ie. provides
good opportunities for comparisons, discussion and reasoning. With a general retrospection, we can
see that the obtained values oscillate according to the competition seasons, which indicates the justi-
fication of this research. The lowest value expressed in the table is 25.17 years of age of competitors in
the Alpine Combined (AC) in the 2016/17 season. year (as a consequence of the surprising victory of
the young Swiss Hintermann in Wengen), and the highest is 33.67 in Super g (SG) in the same season
2016/17.

Table 1. Mean age of medal winners

MEAN (age) Age Age
Event wWC WSC WOG
1. 2. 3. Total 1. 2. 3. MEAN 1. 2. 3. MEAN

2014/15 26,9 28,8 28,3 28  2014/15 31 28 31 30  2014/15

201516 24,9 26,9 28,2 26,67 2015/16 2015/16
Slalom
2016/17 26,1 30,4 30 28,83 2016/17 28 25 33 28,67 2016/17
2017/18 28,33 24,56 27,44 26,78 2017/18 2017/18 36 26 25 28,67
2014/15 25,25 27,38 28,63 27,08 2014/15 31 26 24 27 2014/15
Giant 201516 27,33 27,33 27,11 27,26 2015[16 2015/16
slalom 5016117 26,38 2813 28 27,5 2016/17 28 26 30 28  2016/17
201718 28,29 24 28 26,76 2017/18 201718 29 24 27 26,67
2014/15 28,43 26,86 28,86 28,05 2014/15 35 25 31 30,67 2014/15
201516 29,88 27,63 28,75 28,75 2015/16 2015/16
Super G
2016/17 32 32 30,67 31,56 2016/17 36 32 33 33,67 2016/17
2017/18 30,5 31 31,83 31,11 2017/18 2017/18 28 31 33 30,67
2014/15 30,6 28,8 29,8 29,73 2014/15 31 27 28 28,67 2014/15
201516 30,55 30,64 31,82 31  2015/16 2015/16
Downhill
2016/17 30,5 33 32,5 31,75 2016/17 30 36 28 31,33 2016/17
2017/18 29,89 30,67 31,33 30,63 2017/18 2017118 36 33 31 33,33
2014/15 26,5 26 35,5 29,33 2014/15 26 30 31 29 2014/15
201516 27 29,33 32 29,44 2015[16 2015/16
AC

2016/17 23,5 27 25 25,17 2016/17 24 28 29 27 2016/17
201718 27,5 30,5 34 30,67 2017/18 201718 29 27 29 28,33

MEAN. - Average values; WC - FIS Alpine Ski World Cup; WSC - FIS Alpine Ski World Championship; WOG —
Winter Olympic Games

Due to the frequency of victories and/or winning medals of individuals, e.g. Marcel Hirscher (AUT),
Henrik Kristoffersen (NOR), Alexis Pinturault (FRA) in some disciplines, the relative age of competitors
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on the podium in one season did not change significantly, but the numbers grew through the seasons
due to the aging of these competitors.

The oscillations by seasons (especially in slalom) and the decline in the relative average age in the
2015/16 seasons are a consequence of the dominance of younger competitor (Kristoffersen) at that
time and podiums for Schwartz (AUT) and Matt (AUT).

Charts no. 4 and no. 5 show the tendency of growth of the average relative age of medal winners for
the first three years of the Olympic cycle in the disciplines downhill (DH), super giant slalom (SG) and
giant slalom (GS), while in slalom (SL) and alpine combined (AC) this is not the case.

In addition to chronological age, other important elements of athlete development planning include
socialization, motivation and mental training [9]. This study was based only on relative age. The pre-
sented graphs (Figure 1, Figure 2, Figure 3, Figure 4, Figure 5 and Figure 6) give us a clear insight into
the average age of the skiers who won medals at the mentioned competitions. It is recognized that
the winners in the World Cup (WC) are younger than the second and third place competitors, while in
the World Championships (WSC) and the Winter Olympic Games (WOG) the situation is different. Only
in the Alpine Combined (AC) event younger competitors were winners.
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Figure 1.
Mean age of medal winners in different events at FIS Alpine Ski World Cup
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Figure 3.
Age of medal winners in different events at Winter Olympic Games
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Figure 6.
Mean age of medal winner at Winter Olympic Games

5. CONCLUSION

Today, sport as a modern social phenomenon also solves certain social problems, but it also sets new
norms. The twenty-first century symbolizes the beginning of a new sports era. Thus, sports principles
today exist on the principles of professionalism and sports profit. Throughout history, sport has
played a significant role in every society, so it has attracted a lot of attention. Throughout history,
sport developed with a constant tendency to increase top results and win as many medals as possible.
With certainty we can assume that behind today's top results is the sports industry in which a lot is
invested and from which a lot is earned [10]. New technological challenges of the ski industry are re-
lated to lighter and faster torsion-resistant skis - "calm" in turns of different radii, but also to a combi-
nation of shorter and longer ski in the beginner training [11].

The obtained results of this research should be taken into consideration with caution, given the fact
that several factors decide the winner, affect the result respectively. In most cases, the result de-
pends on subjective factors, individual technical and tactical abilities and psychophysical readiness of
athletes. However, the result in skiing often depends on other unpredictable factors: equipment qual-
ity, equipment technical malfunction, poor track inspection, ski dropouts, falls and disqualifications of
opponents, "riding" gates, start errors, dropout - loss of pole, sudden adverse weather conditions,
high starting number etc.

The characteristic of modern skiing is that the career of the competitors has significantly extended. In
the seasons 1967-1971 the average age of medal winners (WOG, WSC, WC) was 20.7 (women) 24.3
years (men) while in the seasons 2009-2013 the age was 25.8 and 28.7 years, which is shift - career
extension for about 5 years.

The results of this research showed the tendency to extend the sports career for a few more years
regarding fast events, and maintenance or a slight decline for technical events. From this perspective,
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it is recommended for coaches who plan the training process over a longer period of time (long-term
development planning for youth or several Olympic cycles for older athletes) to project the peak form
in terms of achieving top results in major competitions in accordance with the results of this and other
similar research.

The modern value framework of this research is reflected through several spheres: social, result, me-
dia, marketing, health, philosophical, and personal. Individually, each of them promotes and modern-
izes skiing and the accompanying sports industry (material sphere). It is difficult to determine which
of them is the most important. That is why it is necessary to observe them as an indivisible whole, and
interdisciplinary because only then they show their full contribution. The paper considers sports re-
sults, which must be observed with caution, in the context of other values.
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AHann3a CTapOCTU aZINCKMX CKUjaLla OCBajaya Meaa/ba 'y
O/IMMIUjCKOM LMKAYCY 2015-2018. roguHa

CaxeTak:

MoTuBaLuja, 3HaTUKe/ba, Kao M aHraxoBare W pag Yy CKujarby HaBen Cy ayTope Aa npu-
6/1MKe YTaouMMa M CTPYYHO] jaBHOCTH pesy/TaTe jeAHe OBaKBe aHa/M3e, NoAKper/beHe
CTaTUCTUYKMM pe3y/NTaTMma 3HayajHMM 3a MpaKkcy. Y pagy Cy aHa/M3MpaHe penaTuBHe
roguHe CTapocTu NpodecnoHaNHMX aAMCKUX CKWjalla ocBajavya Megdasba Ha CBETCKUM
KyrioBuma, CBETCKMM npBeHCTBUMA U ONMMMMJCKUM UrpamMa y O/IMMIMUJCKOM LMKAYCY
2015-2018. TOAMHa, Tj. 04 TaKMUYapCKe 2014/15. na 40 2017/18. AHanusupare cy creaehe
aNncKe AucumnavHe: cranom Sk, Brenectanom GS, cynepum SG, cnyct D 1 aancka Kombu-
Hauuja AC. MpegmeT paga car/egaH je Kpos y3po4HO Noc/1eAuyHe Be3e NMpOCeYHUX rognHa
CTapoCTV TaKMMYapa Ha MoAWjyMy Mo Ce€30HaMa U AUCLMI/IMHaMa y KOjuMa Cy HacTyna/u.
MpumerbeHa je OCHOBHA AECKPWMMTUBHA CTAaTUCTMKA KOja Ham je MpyXW/aa apuTMeTUYKe
cpeavHe U MeAujaHe Koju Cy yKasa/sM Ha mpoceyHo Behy cTapocT TakMuyapa y 6p3um
aucumnamiama (SG i D) y ogHocy Ha TexHuuke gucuunande (SL, GS, SG), Kao M YntbeHuLLy
fa Ce MpoAyXWaa CKMjallKa Kapujepa TakMMYapa, Tj. CTapoCT TakMmu4apa Yy Ce30HM
2017/18. je Beha 0g ce30He 2014/15. roguHe.

I-(/bque peun: CKMjaLLIVI, roguHe Ctapoctu, TakKMU4eHa, aHa/n3a, UMKAIyC

AHa/In3 BO3PaCTHOW KaTeropum npusepos 0/IMMNUACKOro
LIMKAA 2015-2018 ro40B B FOPHO/IbIXXHOM CrlopTe

AHHOTaUMSA:

MoTuBauwmsa, N1t060MNbITCTBO, @ TaKKe BOB/IYEHHOCTb B 3aHATUA FOPHO/IbIXKHBIM CMIOPTOM
nobyanan aBTOPOB MpeACTaBUTb 4YMTaTeNAM M NpodeccMoHa/IbHOW ObLLeCTBEHHOCTH
pesy/bTaTbl TAaKOrO aHa/N3a, KOTOPbIM MOXKeT ObITb BaXKeH A/1A NMPaKTUKK. B cTaTbe aHa-
/IM3UPYETCA CPeAHMIM BO3PacT NPOPeCCUOHa/IbHBIX FOPHO/IbIXKHUKOB, 3aBOEBaBLUMX MeAa-
/I B COPEBHOBaHMAX Ha Kybok Mupa, yemnuoHatax mupa u O/IMMMIUICKUX Urpax B O/IMM-
MUICKOM LMK/Ie 2015-2018, TO eCTb € 2014/2015 no 2017/2018 rr. Bbl/iv npoBeAeH aHaM3
C/lelyroLLMX BUAOB FOPHO/IbIXKHOrO criopTta: Cnanom (SL), Cranom-rurawt (GS), Cynep G
(SG), CkopocTHoit cnyck (DH) u FopHoe aBoebopbe (AC). Llenbto AaHHOM paboTbl 6b110
paccMOTpeHue MPUHMHHO-C/IeACTBEHHbIX CBA3E CpedHero BO3pacTa CMOPTCMEHOB Ha
nbegectase noyeTta no Cce3OHaM U BUAAM COPEBHOBaHWI, B KOTOPbIX OHW BbICTYMNa/u.
BbliM MprMMeHeHbl OCHOBHblE OMnMcaTe/bHble CTAaTUCTUKKM, KOTOPble Ha OCHOBE paccyu-
TaHHbIX CPeAHUX apUPMEeTUHECKUX U MeauaH yKasaau Ha 6o/see BbICOKMIA CpeaHuit
BO3pACT CMOPTCMEHOB B CKOPOCTHbIX BUAax (SG v DH) no CpaBHEHUIO C TEXHUYECKUMMU
(SL, GS), a TakKe Ha TO, YTO FOPHO/IbIKHAA Kapbepa CMOPTCMEHOB 6blia yBe/nyeHa.
Bo3pacTt cnopTcMeHOB B ce30He 2017/2018 Bbille, YeM B Ce30HEe 2014/2015 A/19 CKOpO-
cTHbIX BUAOB (DH, SG, AC) 1 2016/2017, 4em 2014/2015 ans TexHudeckux (SL, GS).
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