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Predicting the Evolution of Sports Federation
Membership: An Important Tool to Asses National

Governing Bodies’ Strategic Planning

Andreu Camps' and Athanasios Sakis Pappous’
Department of Sport Management, INEFC-University of Lleida, Lleida 25192, Spain
Department of Sport and Exercise Management, University of Kent, Canterbury, CT2 7NZ United Kingdom

Abstract: Quantifying the potential market of sports licenses is key in order for National Governing Bodies of sport (NGBs) to be
able to design good strategic planning. We compared the classical methods of univariate prediction and the Autoregressive Integrated
Moving Average (ARIMA) methods. Reliability of the available data was verified with the Time Series Regression with ARIMA
Noise, Missing and Outliers (TRAMO) method, and the existence of a trend was verified using Daniel’s test. For the purposes of this
study—the researches collected and analysed secondary data from a 40-year series in 45 sports in Spain covering a very long period
of time in a variety of sport disciplines. The study shows that, with the available data, short- and mid-term forecasting is possible in a
number of sports, but not in all of them. It also proves that Holt’s classical method of exponential smoothing is the one that yields
best results. Golf, Basketball, Athletics and Hunting NGB show worrying prospects of decline levels and need an immediate change
in the strategic plans. Other than for forecasting the evolution of athletes in the mid-term in order to improve strategic planning in
NGBs, the present findings can be useful for public authorities to define their aid policies for NGBs, and they can also help
companies in the industry to anticipate market developments.

Key words: Sports forecasting, ARIMA models, time series, market evolution.

1. Introduction For those who work in the field of sports

. . . . management the following questions are common and
The aim of this study is to verify whether the - ) ) ]
L ) ) . are still to be answered: Is it possible to predict the
application of various forecasting models to the time L . )
participation level in sports? How many athletes will

be active club members of the Athletics NGB in 3-4
years? Will this sport exhibit an upward trend or will

series data available for competitive sports yields
positive prediction data in order to offer National

Governing Bodies of sports (NGBs) and governments . .
. o . . . the number of participants decrease or stagnate? Will
investing in competitive sport a diagnostic tool for the ) ) .
. . track and field and soccer or swimming exhibit similar
foreseeable development of competitive sport in a o . ]
. . ] quantitative trends? Will the sports on the Olympic
given period. Hopefully the outcome of this research o . )
) ) X schedule behave similarly to non-Olympic sports in
will enables better strategic planning and better )
) i . the next few years in terms of the number of federated
allocation of available public investment resources. As T o
o . athletes? Will individual sports behave similarly to
a further application, it could also be very useful to ) . )
. collective sports? Sports organizations must consider
manufacturers of sports equipment and sports ) . ) o
. . . . o these questions in order to adapt their decisions to
sponsors, since it provides reliable quantitative data o o
. ) future objective and anticipated needs and to plan
on the evolution of the market (specifically for . ] )
.. ) ) efficiently. Any coherent strategic plan requires
competitive sports) in the coming years. . ) ) o
information such as an estimate of future participants

Corresponding author: Andreu Camps Povill, Ph.D., in a federation and the projected configuration of this
professor, research field: sports management.
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federation [1-3].

A preliminary analysis of a considerable number of
strategic plans of several sport competition entities
(for example, Paralympic International Committee,
Union Cycliste Internationale (UCI), International
Powerlifting Federation (IPF),
Olympic Committee, Sports Australia, Australia and
England Football Federation, and Sports Youth
Organization) reveals that they maintain data from the

Cayman National

past, present and future “sports objectives” (sport
results, number of competitions, and anticipated
television income). However, in their respective
strategic plans, there is no evidence of any rigorous
and methodologically sound prediction of the number
of participants. In our literature review, we have
observed a lack of academic and methodologically
contrasted proposals that enable the measurement or
formulation of predictive calculations of the behaviors
of participants in a specific location, during a specific
time period and for a specific sport and hopefully this

study will contribute to cover this gap.
2. Review of the Literature

The study of sports in the context of social sciences
has an extensive history. Areas of study such as
psychology [4-5] and sociology [6-7] or modern
approaches, such as economical [8-9] and sport
markets [10] are valid examples of this dynamic.
These areas of study utilize the following three
approaches: competition in sports with its derivatives
(organizational, professional, economic, legal, and
social [11], sport as a recreation and utilitarian
element (motivation, projection, and demand
[2]—study compared based on the Europass), and
physical education and physical culture (as a
transmitter of values and rules for social behavior)
[12].

The majority of these studies have focused on the
behavior of sports throughout history from different
perspectives: historicist [13-15], values of sport [6],

analysis of the results of sporting events [16],

participants [17], spectators/fans [18-20], evolution of
organizations and their efficiency [21], industry and
[22-24] and [25-26].
comprehensive analysis of the

market events From a
literature, we
discovered that two time-based contexts predominate
in these studies: the past and the present. Scientific
studies related to sports focus on the present (with
data that correspond to the present or extend from the
past to the present) or they are based on data from the
past. Some of the studies analyze sports with a focus
on the future [27-28]. However, the majority of
studies are based on qualitative methods [8, 13, 29, 30]
and few of them approach the topic from a
quantitative perspective [28, 31].

Several studies predict the number of spectators in a
sporting event or in a sports centre based on the
satisfaction of previous experiences or results based
on the level of training of the athletes; some studies
predict the number of medals or awards in a sports
competition based on different elements, which are
more qualitative than quantitative [32].

Diverse data obtained from time series have been
frequently employed to predict, for example, teams
that have the best chances of winning or the
conditions that may improve their chances of winning
a competition [33] based on data evaluation in a social
context, which corresponds to the teams and relates
the data to the results of that team or the probability
that a team will win a soccer match in the British
Premier League based on previous results [34] or in
basketball [35, 36] or in ice hockey [37]. These data
have also been employed to analyze the results of
games played at home as an advantageous factor to
win a match [38], to predict the sports results of a
team/country in an event based on relevant data trends
[27, 39, 40] and to determine the probability of
winning or achieving sports results based on the
analysis of previous time series data in the same event
or field position or using the same technique or tactic
[41-44]. Studies conducted by Shoham and Rose [45]

predict future consumption in sports and the impact on
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the future consumption of participants’ perceptions
about their benefits (health and sociability).

Our literature review included also studies that
focus on the improvement or prediction of the
improvement in the physical shape of athletes or
youth based on data analyses or results obtained
throughout a period of time, such as the stability of
motor skills in physical education classes, which is
based on a year of time series of different behaviors in
students [46]. Some studies utilize time series data of
motor skills in students [47] or predict the capacity of
the youth of Poland to throw the javelin [48].

Other studies predict records or individual sports
results based on the analysis of previous data [49-52].

The prediction of improvements is due to
participation in sports and its influence on
psychological health based on the ARIMA model
[53].

More linked to the context of our study objective,
some academic research has focused on perspectives
of employment in sports [54], that predict that
volunteers will subsequently become members of
governing committees in sports organizations [55], or
that utilize economic impact data to establish new
strategies in a sporting event, such as Hoopfest (3 x 3)
[56].

A common element in all studies was the use of a
qualitative approach rather than a strictly quantitative
approach, such as the use of either univariate or
multivariate elements, e.g., the population and per
capita income of a country to predict the number of
medals in the Olympic Games [27] or the multivariate
study of the offensive results in basketball [57].

However, if we focus our review of the literature on
studies that are principally or exclusively based on
quantitative data related to sports management, we can
identify the area that relates sports with betting and
lotteries that are based on the results of sport
competitions, such as the area with the most studies of
this type. The literature review indicates that this type
of predictive study, which employs methods based on

time series such as ARIMA, is common in sports
betting. For example, to predict the behavior of sales
in sports betting in China and Shanghai [58], Wu and
Li [59] analyze monthly sales series in sports betting
and predict the volume of sales in sports betting in
same area. Similarly, Yang et al. [60] establishes a
prediction of sports betting consumption in the
province of Sichuan to improve future promotional
strategies. Studies by Spann and Skiera [61] include a
comparative analysis of diverse prediction methods in
the betting market or the application of predictive
methods (ARIMA) to evaluate time series data
(1999-2001) in social networks or sports debate
forums, such as Sport Unicycling [62].

The ARIMA methods have also been used to
predict sports results for soccer teams in the British
Premier League using multivariate models in studies
by Yiannakis et al. [33] or Niina [63], which analyze
the monthly consumption of sports in the Japanese
population from January 1997 to December 2003
based on the Family Income and Expenditure Survey
of Japan; it includes four study items: sports
equipment (EQ), sports monthly tuition (MT), sports
admission (AD), and sports facility charges (FC).

3. Methods

Analyses of time series data are appropriate when
the series of data are correlated [64, 65] and exhibit
predictive effectiveness in several scientific areas of
study [66], which renders them extremely helpful for
organizations when making strategic decisions [67] or
in the context of marketing as related to market share,
investments in new products or promotional
campaigns [68].

The advantages of univariate methods for time
series compared with other econometric methods of
(1) The
performance of causal econometric models is more
performance of different
methodologies [70]; (2) The presence of different

frequencies in the data can produce different and

prediction can be summarized in [69]:

sensitive  than the
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uneven conclusions [69]; (3) Causal econometric
studies are based on the fact that the structure of the
model remains constant over time, which is not
compatible with sectors such as tourism or sports,
which is subject to constant evolution [71]. Univariate
methods for time series provide better and more
reliable results for these types of circumstances.

Classical methods of analysis for time series
possess the advantage of not involving excessive
complexity in their use and calculation and possess
the disadvantage of not allowing its application in
more complex problems. The hypotheses or questions
will always be less ambitious. They can be used to
formulate short-term predictions but are less efficient
or not efficient for making medium- or long-term
predictions.

In this study, we aim to compare the classical
methods with the ARIMA model based on moving
average (MA) models, autoregressive (AR) models,
(ARIMA)
(ARIMA).

The ARIMA or

facilitates predictions without predetermined previous

models and non-stationary models

Box-Jenkins  methodology
conditions. When a time series has been characterized
by the subsequent joint probability distribution,
predictions can be made easily and quickly at different
moments and comparisons of the real data obtained
with these predictions are also possible. However, the
time series can only be applied when significant data
observations are available.

and/or Otherwise,

unreliable long-term predictions may occur [72].

4. Results of the Different Levels of Analysis
of the National Governing Bodies
memberships

4.1 Data Source (PHASE 0)

Some countries maintain reliable statistical data on
the number of athletes—globally and
segmented—who have registered or possess a sport
membership during a specific time period. Therefore,

we can obtain significant data on affiliated sport

practices (sport by sport) in corresponding
institutional web publications that focus on sports or
that are responsible for maintaining statistical data in
Spain (CSD csd.gob.es; The
Institute of Statistics; ine.es) (series from 1940 to
2012), Italy (The Italian Institute of Statistics-

culturaincifre.istat.it) (series from 1999 to 2009),

Spanish  National

France (The French Ministry of Sports; sports.gouv fr)
(series from the year 2000 to 2012), Portugal (The
Portuguese National Institute of Statistics ine.pr)
(series from 2008 to 2012) or longitudinal studies on
the behavior of sports participation in the United
States [73]. Because they manage complete and
chronologically extensive records, we will use
Spanish data from 1940 to 2012 as the basis for this
study, with the possibility of expanding the approach

to other countries in subsequent studies.

4.2 Preliminary Analysis of the Validity or Reliability
of the Time Series Data (PHASE 1)

The first methodological problem that we encounter
derives from the quality of the data due to the
“validity” or “reliability” of the collected time series
data. The data were collected by official public
entities dedicated to national statistics.

There are still some that should be taken into
account: (1) Extended time series with a high
probability of changes in data collection criteria (may
include regional athletes, trainers and referees); (2)
Data that is provided individually by each federation
without a supervising external agent; (3) Data that is
conditioned by public contributions to the NGBs as a
function of the number of memberships; (4) The new
structure acquired by the Spanish state in 1980, which
modified the legislative and organizational framework
of sports in the NGB’s; (5) Since 1980, active sport
members can participate in NGBs assemblies, but only
the data from the electoral year are considered for the
census; (6) Specific actions of public assistance to a
specific sport in a specific year or period; (7) Potential

integration of new sport categories in a single sport
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federation; (8) Material and typographical errors in the
data.

To overcome these limitations, we have employed
the program Time Series Regression with ARIMA
Noise, Missing Observations, and Outliers (TRAMO),
which is based on an algorithm developed by [74] for
the Bank of Spain, beginning with the first studies by
Maravall and Pefia [75]. This program has also been
extensively used by the European Central Bank and by
the majority of the Institutes of Statistics of European
countries. The program’s objective is to provide a
specific methodology for a “preliminary review” of the
time series based on ARIMA-type models.

Currently, the procedure of automatic identification
of the TRAMO model and the complete signal
extraction in ARIMA time series (SEATS) program
have been adapted and incorporated by the U.S.
Bureau of the Census to their new program
X13-ARIMA-SEATS.

The Eurostat website also contains works related to
TRAMO-SEATS. In this study, we reference the 2009
document ESS Guidelines on Seasonal Adjustment
because it is relevant to harmonizing the European
Statistics System.

Application of the TRAMO program enables
adjustment and pre-adjustment of the series to be
analyzed, without regard for missing values. A
linearization process is performed on the series through
the correction of outliers, and “seasonality” 1is
eliminated whenever possible by selecting the ARIMA
model that closely applies to the series being studied.

Once the model for validation and smoothing of the
data is defined, we also determine the program or
statistical package to be used in the study. We handle
the available data in the time series using the Gretl
statistical package (GNU Regression, Econometrics
and Time-series Library) given its simplicity and
accessibility and because it is a freely distributed and
open code that is frequently employed to perform
econometric calculations.

After the statistical analyses were performed and

the problems detected in each of the series were
resolved, the series was validated by a comparative
analysis of the original data and the modified data,
which was performed by a statistical analyst and a
sports researcher to avoid errors and biases caused by
over-refinement of the data.

Some examples of the application of the TRAMO
program to the time series obtained from Spanish
NGBs data.

We present comparative graphs (Figs. 1 and 2) that
show the original data (dotted curve) and the results
from application of the TRAMO program (solid

curve)
4.3 Classical Analysis of Time Series (PHASE 2)

After the available series were analyzed regarding
the presence of outliers and modulated using the
TRAMO program, each of the series were analyzed

using the classical time series methodology and a time
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series stochastic analysis (ARIMA or Box-Jenkins
methodology).

To identify trends, we employed Daniel’s Test. The
null hypothesis of Daniel’s Test is that a series does
not exhibit a trend, whereas the alternative is that a
trend exists. This bilateral nonparametric test is
derived from the Spearman [76] range correlation and
measures the correlation between the time range and
the range of values.

Some examples of the application of Daniel’s Test
to the time series that corresponds to NGBs in Spain,
see Table 1.

This type III series exhibits a trend and does not
exhibit a seasonal component.

The data indicate that all absolute values are greater
than 1.96 when Daniel’s test is applied; this finding
causes us to reject the null hypothesis due to the
finding of a trend. We verify that a trend exists in all
data.

However, all NGBs or sports being studied do not
reflect a trend. We discovered that some time series
for memberships that correspond to several different
NGBs did not exhibit a trend because the null
hypothesis could not be rejected (Karate, Sports
dances, Water skiing).

Few time series that correspond to sports
memberships for Spanish NGBs exhibit a negative
trend (Squash, Tackwondo, Weightlifting).

44 Prediction Analysis of the Time Series (PHASE 3)

The methods used for prediction are as follows: (1)
If the series does not exhibit a trend (type I series), we

employed the following methods: Simple median

Table 1 Daniel’s Test.

method, Naive method, Moving median method (with
different lengths), Simple exponential smoothing
method (with different constants). (2) If the series
exhibits a trend (type Il series) we employed the
following methods: Linear trend method, Double
moving average method (with different lengths), Holt
exponential smoothing method (with different
constants).

Once the different classical methods have been
applied, we proceeded to apply the ARIMA model or
Box-Jenkins methodology to compare it with other
classical models and evaluate which of the different
models exhibits a better predictive capacity for the
time series that corresponds to sports memberships in
Spanish sports NGBs.

Based on these characteristics and restrictions, the
ARIMA analysis can be performed using the
Box-Jenkins methodology, the functional form of the
stochastic process that generates the time series can be

identified and its prediction can be achieved.

4.5 Applying Descriptive and Predictive Methods to
Existing Time Series (PHASE 4)

The results of each of the applied methods (classical
and ARIMA) have been used to calculate the
“estimation” error ex-ante (mean squared error — MSE)

Considering

e If MAPE < 1%, it exhibits a “very good”
predictive capacity.

e If MAPE is between 1% and 3%, it exhibits a
“good” predictive capacity.

* If MAPE is between 3% and 5%, it exhibits

“average” predictive capacity.

Eg?gk and Cycling  Tennis Swimming  Soccer Basketball ?ﬁﬁ;ﬁg Carracing Chess
zd? 3666 2934 7172 1164 368 62 6192 2548 5218
Observations (T) 72 72 72 72 72 72 72 72 72
Daniel’s Test (Tau-t)  0.94 0.95 0.88 0.98 0.99 1.00 0.90 0.96 0.92
Daniel’s Test (Z) 7.93 8.03 7.45 8.27 8.38 8.42 7.59 8.08 7.72

Ho: No trend is identified.
Ha: A trend is identified.

Because |Z| > 1.96, the null hypothesis is rejected and a trend is confirmed.
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* If MAPE > 5%, it exhibits a “poor or very poor”
predictive capacity.

Examples of the applications of classical and
ARIMA models in the time series that corresponds to
sports NGBs in Spain, see Tables 2-5.

As expected, each of the time series exhibits a

different predictive capacity.

4.6 Predicting the Evolution of Sports in Spain for the
Period 2013-16 (PHASE 5) (Only for Sports for Which
Predictive Ability Is Average, Good or Very Good).

Having identified the method that provides better
predictive ability for each sport, we were able to
estimate the quantitative change in the evolution of

Table 2 “Poor or very poor” predictive capacity.
Eg{gk and Cue sports  Carracing  Squash Karate Table tennis Taekwondo
MAPE MAPE MAPE MAPE MAPE MAPE MAPE
Linear Trend 36.3% 164.4% 10.1% 70.9% 14.4% 12.6% 15.4%
Double Moving Average—K=2  6.3% 23.4% 8.6% 36.7% 7.8% 31.7% 12.7%
Double Moving Average - K =3 14.7% 30.7% 19.1% 31.1% 7.7% 30.5% 13.4%
Double Moving Average - K =4  28.5% 26.1% 32.8% 21.4% 7.6% 10.0% 14.6%
Double Moving Average— K =5  13.3% 30.9% 27.7% 19.5% 7.3% 8.6% 13.1%
Double Moving Average—-K=6  7.5% 28.4% 21.5% 18.3% 7.2% 16.8% 11.9%
Holt Exp. Smoothing 6.1% 21.1% 9.4% 12.0% 7.4% 5.4% 11.2%
ARIMA 8.0% 38.4% 30.0% 24.5% 9.0% 11.8% 12.4%
Table 3 “Average” predictive capacity.
Skeet shooting Motorcycling Archery Golf Equestrian
MAPE MAPE MAPE MAPE MAPE
Linear Trend 67.4% 4.6% 12.6% 36.4% 55.1%
Double Moving Average—K=2  9.4% 8.4% 5.6% 5.3% 8.1%
Double Moving Average—K=3  7.9% 29.5% 8.0% 12.7% 8.3%
Double Moving Average — K =4 13.9% 39.1% 6.5% 17.1% 5.1%
Double Moving Average - K =5 19.1% 43.1% 5.4% 16.2% 4.7%
Double Moving Average — K =6 18.4% 50.0% 5.4% 18.2% 4.9%
Holt Exp. Smoothing 4.5% 4.6% 3.7% 3.3% 3.6%
ARIMA 20.5% 50.8% 5.1% 30.4% 16.5%
Table 4 “Good” predictive capacity.
Tennis Swimming Badminton Volleyball Gymnastics  Triathlon
MAPE MAPE MAPE MAPE MAPE MAPE
Linear Trend 17.7% 17.1% 7.4% 12.9% 48.3% 34.5%
Double Moving Average - K =2  4.0% 6.3% 2.3% 2.0% 39.5% 4.7%
Double Moving Average— K =3  5.6% 10.1% 9.8% 8.2% 7.6% 8.3%
Double Moving Average— K =4  8.7% 2.9% 9.6% 10.1% 16.1% 10.0%
Double Moving Average - K =5 10.3% 2.4% 8.4% 13.3% 25.0% 12.5%
Double Moving Average — K =6 10.8% 2.5% 7.5% 12.0% 27.6% 16.0%
Holt Exp. Smoothing 2.8% 1.5% 2.0% 1.5% 1.3% 1.5%
ARIMA 4.8% 12.1% 4.6% 26.2% 23.7% 3.1%
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Table 5 “Very good” predictive capacity.

Cycling  Soccer Basketball MounF ain Chess Judo Rowing  Handball
climbing

MAPE MAPE MAPE MAPE MAPE MAPE MAPE MAPE
Linear Trend 14.8% 16.5% 22.8% 34.1% 20.7% 25.5% 0.7% 12.7%
Double Moving Average — K =2 1.8% 2.7% 5.5% 2.9% 1.3% 0.9% 3.2% 1.1%
Double Moving Average — K =3 19.1% 0.6% 7.0% 2.3% 5.7% 1.7% 2.5% 0.7%
Double Moving Average - K =4 4.5% 0.5% 6.5% 5.3% 10.8% 1.6% 3.1% 0.5%
Double Moving Average—K=5  12.8% 2.0% 4.0% 5.8% 13.0% 1.7% 5.6% 1.5%
Double Moving Average—K=6  11.8% 2.8% 1.5% 52% 8.1% 2.1% 8.2% 3.4%

0.3% 0.1% 0.9% 0.3% 0.3% 0.3% 0.3% 0.1%
12.2% 3.1% 6.9% 20.2% 12.1% 7.6%

Holt Exp. Smoothing
ARIMA 2.7% 3.4%

Table 6 Olympic vs. non Olympic.

Summer Olympic sports Non Olympic sports

Relat % Absolute Relat % Absolute
Soccer 6.5% 55396.1 Mountaineening and climbing 19.5% 33030.5
Gymnastics 37.3% 11492.3 Paddle 30.0% 12998.3
Equestrian 23.7% 11351.1 Roller sports 11.9% 5358.7
Cycling 15.8% 10329.4 Orienteering 19.0% 3604.0
Triathlon 37.5% 9101.0 Motorcycle Racing 3.4% 605.9
Aquatics 10.4% 6372.8 Dance sport 7.0% 157.0
Rugby 25.9% 6165.3 Chess -3.7% -810.5
Sailing 16.0% 5571.3 Football -61.6% -2747.8
Hockey 22.1% 2627.7 Bowling -60.8% -4197.8
Rowing 4.7% 491.8 Underwater sports -25.3% -8023.9
Badminton 5.0% 338.5 Fishing & casting -28.7% -16348.3
Modern Pentathlon -52.5% -86.1 Hunting -9.9% -34675.1
Canoe -3.8% -240.7
Boxing -11.3% -339.8
Handball -2.4% -2173.0
Judo -2.4% -2581.5
Tennis -3.0% -2699.4
Volleyball -8.1% -4191.6
Fencing -98.4% -6047.6
Shooting -17.4% -9693.8
Archery -132.4% -9725.3
Basketball -4.0% -16019.9
Golf -17.3% -51159.4

sports for the next three years (until the Olympic
Games Rio 2016), both in absolute and in relative
(percentage) terms. The results are presented in Table
6.

5. Discussion and Conclusions

After applying the set of classical methods and
ARIMA to the time series of sports memberships data
in Spain between 1940 and 2012, we confirm that the

classical method “Holt exponential smoothing” offers
the best predictive results for short- and medium-term
behaviors of sport memberships in Spain in nearly all
cases.

From a strictly methodological point of view, we
must conclude that the quality of the information
directly affects the results when the goal is to obtain a
joint probabilistic distribution, such as for the ARIMA
method. Based on the general theory on time series
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[77], ARIMA performs well when series of more than
40-50 time-based observations are available (the case
of this study) because this
observations can be used to refine the stochastic

large number of

process in which the series are distributed. If we
consider the general theory on time series, we should
have obtained better results with the ARIMA
methodology than with the classical methods [64, 77,
78]. However, our study reveals opposite results.
What could have happened? How can these results be
explained?

From our point of view, the explanation is simple
because the general theory does not state that an
extensive time series (+ 40-50 data) is sufficient for
analyzing the ARIMA method. In addition, the data
must be collected using a single standard method
because use of different data collection criteria every
year or every several years will cause the ARIMA
method to become inefficient, which occurs in the
time series for sports memberships. A problem with
the original time series is the disparity of the criteria
and methods (in a single series) that were used to
gather the information and the criteria to introduce
specific sports memberships (scholar, promotional,
competition only, state only, and state + automatic).
This situation is the main reason that the ARIMA
method does not provide satisfactory predictive results
compared with the classical methods, given that the
latter are less sensitive to this factor [77].

The study has
ARIMA does not yield accurate predictions with these

empirically demonstrated that

assumptions, whereas the classical methodology

provides satisfactory predictions due to the
considerable differences in data collection, which are
not dependent on “normal” factors, such as population
growth or increases in economical or educational
levels. They are dependent on important deterministic
factors, such as the need for additional assistance or
specific electoral results for a specific time period,
which can affect the behavior of the data.

Although we were able to mitigate “evident”

problems using the TRAMO program, an implicit
problem that affects the ARIMA methodology exists
given that it is not possible to find a more optimal
regular pattern (the stochastic process and the joint
distribution of data)
methodology estimations. ARIMA requires that the

compared with classical
data show a certain degree of “stability” to detect a

“pattern”, but the method is not wuseful if
nonprobabilistic changes occur every 3, 4, and 5 years
[77]. In these types of studies, the methodological
conclusion is of regardless of how refined the
statistical techniques are, if the data are poor or do not
reflect reality, the final results will be affected.
Therefore, the employed methods also help us attain
another important conclusion, which “confirms” that
the data from many NGBs are not reliable for specific
periods of the sport license series. Since 2000, the
Superior Council on Sports and the entities
responsible for these issues introduced a rigorous rule
to standardize data collection and publication of sports
memberships for NGBs based on discrepancies in the
data due to different factors (federation, autonomous
communities, and sports insurance). We formulate the
hypothesis that the ARIMA method performs better
than classical methods for extended time series
(2030-2040) with no significant variations in the
criteria, it is very probable that at that time.
confirmed that the

Conversely, we classical

methodology appropriately adjusts to short-term
changes, the Holt’s method provides optimal results,
and the double moving average method also performs
well. This finding can be attributed to the notion that
the methods consider the trend to be locally linear,
that is, they estimate a trend for each year, which
enables the methods to obtain better results (better
refinement) for short-term changes (in our case, these
changes comprised changes in structural, electoral,
and deterministic criteria); this is the objective of this
study.

From the point of view of the dynamics and
behavior of federated competition sports in Spain, we
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can conclude that the first set of NGBs exhibits sports
membership time series data with a very good
predictive capacity (soccer, judo, cycling, basketball,
rowing, handball, paddle, mountain climbing, chess,
sports dances, etc.); the second set of NGBs exhibits
good predictive capacity (badminton, sailing, modern
pentathlon, boxing, volleyball, gymnastics, swimming,
tennis, hockey, triathlon, bowling, hunting, fishing,
speleology, rugby, etc.); the third set of NGBs exhibits
average predictive capacity (equestrianism, archery,
football, golf,
motorcycling, roller, etc.); and the last set of NGBs

American orienting,  shooting,

exhibits sports license series with poor or very poor
and field,
weightlifting, tackwondo, Olympic wrestling, table

predictive capacity (track surfing,
tennis, car racing, cue sports, water skiing, karate,
boules, squash, rescue and lifesaving, etc.). The
number of NGBs that exhibit poor or average
predictive capacity is greater than the number of
NGBs that exhibit good or very good predictive
capacity. However, if we relate these results with the
total number of club members, we discover that
“large” NGBs (federations with the largest number of
club members) exhibit better results concerning
predictive capacity.

Based on these conclusions, we can and should
state that each data, variable or series (in our case,
each sport) requires specific estimation technique and
that the more refined techniques, a priori (ARIMA, for
example), do not have to be the best techniques in all
cases given that the best technique can optimally adapt
to the structure of the available information.

In general terms, non-Olympic sports show higher
predicted growth rates than Olympic sports. For all
sports, the rates of absolute and relative increase in
club members for the next three years are very low.
Soccer and mountaineering have a good growth
prospects. Golf, basketball, athletics and hunting show
worrying levels of decline. These NGBs need of an
immediate change in the strategic plans.

This study has enabled us to verify that we can

provide sports NGBs and competent public entities
with a reliable method to predict the short- and
medium-term future behaviors of sports memberships
for sport NGB’s, which can be useful for their
strategic planning or public investment decisions.
Other than forecasting the evolution of athletes in the
mid-term in order to improve strategic planning in
NGBs, the present findings can be useful for public
authorities to define their funding policies for NGBs,
and they can also be useful for companies in the

industry to anticipate market developments.
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