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Abstract: This paper investigates methodological strategies for analyzing seasonality in
tourism time series, employing advanced methods such as Seasonal-Trend decomposition
using Loess (STL), the GINI index, seasonality index and other methods. Through those
approaches, researchers can unravel complex temporal patterns in tourism time series
data. STL decomposition can be applied to time series data, revealing trend, seasonal, and
residual components. The GINI index measures distributional inequality of tourism activity
across seasons, while the seasonality index quantifies the intensity of fluctuations between
quarters or months of high and low season.
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INTRODUCTION

Tourism demand and offer exhibit significant cyclical fluctuations, influenced by
factors like weather and cultural events, which in turn create distinct high and low seasons.
As such, seasonality is a significant force in tourism, profoundly shaping traveler behavior,
economic viability, and resource management. Recognizing the importance of seasonality
is crucial for optimizing operations and fostering sustainable growth in the tourism sector,
helping both businesses and policymakers in optimizing outcomes in tourism and
sustainable development [8,10].

Seasonality, defined by the fluctuating distribution of tourist arrivals throughout the
year, triggers economic complexities, particularly disrupting income flow for hospitality
businesses. These fluctuations also impact the labor market from this field, causing
variations between peak and trough seasons, while also affecting various economic
activities linked to tourism [2].

Seasonality is in itself a big challenge for the tourism industry, as the recurrence of
seasonal variations influences the economic performance and sustainability of businesses
within the sector, as well as in fields that provide other services to tourists, especially in the
context of rural development [3,12]. As such, this paper delves into methodological
approaches aimed at analyzing the strength of seasonality in tourism time series.

The study explores the nature of the patterns in tourism seasonality, typically
characterized by a single peak season, which is during the summer months for sun and sea
tourism and in most other cases, or during the winter months in the case of ski tourism or
during the winter holidays. Additionally, off-peak and two-peak patterns are observed in
certain regions, where either the seasonal effect is lessened (in the case of destinations with
suitable climate conditions year-round) or where both winter and summer months are
attractive, respectively [14].

Factors contributing to these patterns are classified as natural, including climate,
weather, and geographic location, or anthropogenic, encompassing holidays, weekends,
and some economic policies. Future research endeavors can utilize the methodological
insights from this paper in order to assess and model the factors influencing seasonality in
the tourism industry [15].
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MATERIALS AND METHODS

This research relies on a review of academic resources, including articles and
books, to explore diverse methodologies for measuring seasonality in the tourism industry
and in other types of time series, from theoretical and empirical perspectives.

The research databases used in this research are Web of Science, Scopus, and
Google Academic, encompassing a wide time period (as seasonality has long been a
concern for both academics and businesses alike), while focusing on recent research.

Several strengths and weaknesses for each method in part will be highlighted, with
corresponding recommendations for usage in research.

RESEARCH RESULTS

Various quantitative techniques and indices have been utilized in prior studies to
evaluate the degree of seasonality in diverse domains such as tourism arrivals, labor
markets, retail, and meteorology.

One commonly employed method, the seasonal range, calculates the difference
between the highest and lowest values within a specified period, usually a year. However,
this method is inconclusive for comparisons involving time series with distinct statistical
properties, as the seasonal range is an absolute value [6,11].

Alternatively, the seasonality ratio and indicator offer a means to compare time
series by representing the ratio between the maximum value in the studied period and the
annual average, as well as its inverse, respectively. Despite their utility, these indicators do
not capture the dynamics in months other than the peak season. Another method, the
coefficient of variation, akin to the seasonality ratio, gauges the ratio of the standard
deviation in the time series to the mean [9]. Those methods are susceptible to distortion if
there is an evolving trend component in the time series.

The GINI coefficient, along with the coefficient of variation, has been extensively
employed in assessing various facets of economic activity in tourism. The GINI
coefficient, linked to the Lorenz curve concept, quantifies the inequality in time series data
[5, 9]. While it provides insights into the evolution of tourist flows throughout the year, it
does not differentiate between trend and seasonality. Using the GINI coefficient to
measure seasonality is limited to relatively short time periods, due to evolving trends that
might skew the value of the index.

Lorenz curve

Figure 1. An example of the Lorenz curve and Gini calculation in agritourism
Source: own calculations, 2023

An example of the Lorenz curve and Gini calculation, applied to arrivals of
foreigners to agritourism accommodations in the Alba county, are evidenced in figure 1.
This plot was obtained in the R programming environment, with the usage of the ineq
package. The calculated Gini index for 2010 was 0.62, followed by 0.68 and 0.59 for the
subsequent years.

Debates in econometrics and forecasting have prompted the adoption of the
Seasonal and Trend decomposition using Loess (STL decomposition) to parse trend
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variations and seasonality, with the advantage of preserving low dimensionality for
subsequent modeling. STL decomposition separates time series into three components:
season, trend, and remainder [4]. The method allows researchers to control the rate of
change in seasonality and the smoothness of the trend-cycle, facilitating customization to
the specificities of the time series analyzed. Unlike other methods such as SEATS or X11,
STL decomposition demonstrates robustness to outliers and accommodates changes in the
seasonal component over time (unless the seasonal window is periodic, which means that
the seasonal component should remain stable over time) [7].

Expressed mathematically, the time series data using STL decomposition is
represented as:

ve =S+ T; + R;

where y: is the data, St is the seasonal component, T; is the trend component, and R is the
remainder not explained by trend or seasonal variations [1, 13]. The remainder should not
exhibit discernable trends or cyclic variations, while the trend-smoothing and seasonality
window parameters should be high enough in order to avoid overfitting the data to the
algorithm. The resulting STL decomposition subsequently offers a powerful means to
discern the strength of seasonal and trend variations, as exemplified in figure 2.

STL decomposition
value = trend + season_year + remainder
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Figure 2. An example of STL decomposition applied to Romanian tourism data
Source: own calculations, 2023
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An index of seasonality (Fs) is derived from the STL decomposition results, given by:
Var(R;)
F:q = max (0,1 — m)
where Fs signifies the strength of seasonality, Var(Rt) is the variance of the remainder
component, and Var(St) is the variance of the seasonal component. This value ranges from
0 to 1, with 0 indicating series with no seasonality and values closer to 1 corresponding to
time series with prominent seasonal components [7].
CONCLUSIONS

In summary, this study investigates the seasonality of tourism arrivals through a
comprehensive examination of quantitative methods and indices. Traditional metrics like
seasonal range, seasonality ratio, and the coefficient of variation can be critiqued for their
limitations in capturing diverse dynamics across time series. While the GINI coefficient
offers valuable insights into inequality within time series data, its inability to differentiate
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trends from seasonality motivates a shift towards more advanced methods. The STL
decomposition method, known for its robustness and adaptability, enables a nuanced
exploration of the three key components: season, trend, and remainder.
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