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Ȱɢɤ ŭɘŬɓɎůŮɘ əŬɘ əŬŰŬɜɞɐůŮɘ Űɞɡɠ əŬɜɧɜŮɠ ɔɘŬ Űɖ ɚɞɔɞəɚɞˊɐ əŬɘ Űɞɜ Űɟɧˊɞ 

ůɤůŰɐɠ ŬɜŬűɞɟɎɠ Űɤɜ ˊɖɔɩɜ ˊɞɡ ˊŮɟɘɏɢɞɜŰŬɘ ůŰɞɜ ɞŭɖɔɧ ůɡɔɔɟŬűɐɠ 

ȹɘˊɚɤɛŬŰɘəɩɜ ȺɟɔŬůɘɩɜ. ȹɖɚɩɜɤ ɧŰɘ, Ŭˊɧ ɧůŬ ɔɜɤɟɑɕɤ, Űɞ ˊŮɟɘŮɢɧɛŮɜɞ Űɖɠ 

ˊŬɟɞɨůŬɠ ȹɘˊɚɤɛŬŰɘəɐɠ ȺɟɔŬůɑŬɠ ŮɑɜŬɘ ˊɟɞɥɧɜ ŭɘəɐɠ ɛɞɡ ŮɟɔŬůɑŬɠ əŬɘ 

ɡˊɎɟɢɞɡɜ ŬɜŬűɞɟɏɠ ůŮ ɧɚŮɠ Űɘɠ ˊɖɔɏɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɑɖůŬ. 

Ƀɘ ŬˊɧɣŮɘɠ əŬɘ ŰŬ ůɡɛˊŮɟɎůɛŬŰŬ ˊɞɡ ˊŮɟɘɏɢɞɜŰŬɘ ůŮ ŬɡŰɐ Űɖ ȹɘˊɚɤɛŬŰɘəɐ 

ŮɟɔŬůɑŬ ŮɑɜŬɘ Űɞɡ ůɡɔɔɟŬűɏŬ əŬɘ ŭŮɜ ˊɟɏˊŮɘ ɜŬ ŮɟɛɖɜŮɡɗŮɑ ɧŰɘ ŬɜŰɘˊɟɞůɤˊŮɨɞɡɜ 

Űɘɠ ŮˊɑůɖɛŮɠ ɗɏůŮɘɠ Űɖɠ Ɇɢɞɚɐɠ ɀɖɢŬɜɞɚɧɔɤɜ ɀɖɢŬɜɘəɩɜ ɐ Űɞɡ Ⱥɗɜɘəɞɨ 

ɀŮŰůɧɓɘɞɡ ɄɞɚɡŰŮɢɜŮɑɞɡ. 

        Ȼɞɨɚűɞɠ ȿɞɡəɎɠ 
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ȺɡɢŬɟɘůŰɑŮɠ 

ɆŮ ŬɡŰɧ Űɞ ůɖɛŮɑɞ ɗŬ ɐɗŮɚŬ ɜŬ ŮɡɢŬɟɘůŰɐůɤ Űɞɜ ŮˊɘɓɚɏˊɞɜŰŬ əŬɗɖɔɖŰɐ Űɖɠ 

ŭɘˊɚɤɛŬŰɘəɐɠ ɛɞɡ ŮɟɔŬůɑŬɠ ə. ɆŰŬɨɟɞ Ʉɧɜɖ, ɔɘŬ Űɖɜ ŮɡəŬɘɟɑŬ ˊɞɡ ɛɞɡ ɏŭɤůŮ ɜŬ 

Ŭůɢɞɚɖɗɩ ɛŮ ɏɜŬ ɗɏɛŬ ˊɞɡ ɛŮ ŮɜŭɘɏűŮɟŮ ˊɞɚɨ ŬɚɚɎ əŬɘ ɔɘŬ Űɖɜ ŮɛˊɘůŰɞůɨɜɖ ˊɞɡ ɛɞɡ 

ɏŭŮɘɝŮ ɧůɞɜ ŬűɞɟɎ Űɞ ůɢŮŭɘŬůɛɧ Űɖɠ ɧɚɖɠ ŭɘŬŭɘəŬůɑŬɠ Ůəˊɧɜɖůɖɠ ŬɡŰɐɠ Űɖɠ ŮɟɔŬůɑŬɠ 

əŬɘ Űɖ ůɡɔɔɟŬűɐ Űɞɡ ˊŬɟɧɜŰɞɠ ŰŮɨɢɞɡɠ. 

Ⱥˊɑůɖɠ ɗŬ ɐɗŮɚŬ ɜŬ ŮɡɢŬɟɘůŰɐůɤ Űɖɜ ɞɘəɞɔɏɜŮɘɎ ɛɞɡ ɖ ɞˊɞɑŬ ɛŮ ůŰɐɟɘɝŮ əŬɗô ɧɚɖ Űɖ 

ŭɘɎɟəŮɘŬ Űɤɜ ůˊɞɡŭɩɜ ɛɞɡ əŬɘ ɘŭɘŬɑŰŮɟŬ ůŮ ŬɡŰɐɜ Űɖ ŭɨůəɞɚɖ ˊŮɟɑɞŭɞ Űɖɠ ˊŬɜŭɖɛɑŬɠ 

əŬŰɎ Űɖɜ ɞˊɞɑŬ ŮəˊɞɜɐɗɖəŮ əŬɘ ŬɡŰɐ ɖ ŮɟɔŬůɑŬ.  
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Ɇɨɜɞɣɖ - ɄŮɟɑɚɖɣɖ 

ȼ ɢɟɐůɖ Űɞɡ ŭɘŬŭɘəŰɨɞɡ ůɡɜŮɢɩɠ ŬɡɝɎɜŮŰŬɘ, ɞɚɞɏɜŬ əŬɘ ˊŮɟɘůůɧŰŮɟɞɘ Ɏɜɗɟɤˊɞɘ Űɞ 

ɢɟɖůɘɛɞˊɞɘɞɨɜ əŬɗɖɛŮɟɘɜɎ ůɢŮŭɧɜ ůŮ əɎɗŮ ŭɟŬůŰɖɟɘɧŰɖŰŬ Űɖɠ ɕɤɐɠ Űɞɡɠ. ȷűɘŮɟɩɜɞɡɜ 

ůɖɛŬɜŰɘəɎ ɛŮɔɎɚɞ ɛɏɟɞɠ Űɞɡ ɢɟɧɜɞɡ Űɞɡɠ ůŮ ŬɡŰɧ, əŬɗɘůŰɩɜŰŬɠ Űɞ ůŮ əɎŰɘ ˊŬɟŬˊɎɜɤ 

Ŭˊɧ ɏɜŬ Ŭˊɚɧ ŮɟɔŬɚŮɑɞ. ɀɘŬ Ŭˊɧ Űɘɠ əɨɟɘŮɠ ɢɟɐůŮɘɠ Űɞɡ ŭɘŬŭɘəŰɨɞɡ ŬˊɞŰŮɚŮɑ ɖ ŭɘŮɜɏɟɔŮɘŬ 

ŬɜŬɕɖŰɐůŮɤɜ ɔɘŬ ˊɚɖɟɞűɞɟɑŮɠ ŬɔŬɗɩɜ əŬɘ ɡˊɖɟŮůɘɩɜ ɛɏůɤ ɛɖɢŬɜɩɜ ŬɜŬɕɐŰɖůɖɠ. Ƀ 

ɧɔəɞɠ Űɤɜ ŭŮŭɞɛɏɜɤɜ Űɤɜ ŭɘŬŭɘəŰɡŬəɩɜ ŬɜŬɕɖŰɐůŮɤɜ ŮɑɜŬɘ ŰŮɟɎůŰɘɞɠ. 

ȼ ˊŬɟɞɨůŬ ŭɘˊɚɤɛŬŰɘəɐ ŮɟɔŬůɑŬ ˊɟɞůˊŬɗŮɑ ɜŬ ŮɝŮŰɎůŮɘ Ŭɜ ŬɡŰɎ ŰŬ ŭŮŭɞɛɏɜŬ 

ŭɘŬŭɘəŰɡŬəɩɜ ŬɜŬɕɖŰɐůŮɤɜ əŬɘ ůɡɔəŮəɟɘɛɏɜŬ ŬɡŰɎ ˊɞɡ ˊɟɞɏɟɢɞɜŰŬɘ Ŭˊɧ Űɖɜ 

ˊɚŬŰűɧɟɛŬ Google Trends,  ɛˊɞɟɞɨɜ ɜŬ ŬˊɞŰɡˊɩůɞɡɜ ŮˊɘŰɡɢɩɠ Űɞ ŮɜŭɘŬűɏɟɞɜ Űɤɜ 

əŬŰŬɜŬɚɤŰɩɜ ɔɘŬ ŬɔɞɟɎ ˊɟɞɥɧɜŰɤɜ ɧˊɤɠ ŮɑɜŬɘ ŰŬ ŬɡŰɞəɑɜɖŰŬ. ɆŰɖɜ ɞɡůɑŬ ɛŮɚŮŰɎ ůŮ 

ˊɞɘɞ ɓŬɗɛɧ ŰŬ ŭŮŭɞɛɏɜŬ Google Trends ɏɢɞɡɜ ˊɟɞɔɜɤůŰɘəɐ ɘůɢɨ, ɧůɞɜ ŬűɞɟɎ Űɖɜ 

ˊɟɧɓɚŮɣɖ ˊɤɚɐůŮɤɜ ŬɡŰɞəɘɜɐŰɤɜ ůŰɖɜ ȺɚɚɎŭŬ. ȼ ˊɟɧɔɜɤůɖ ˊɤɚɐůŮɤɜ ŬˊɞŰŮɚŮɑ 

ɓŬůɘəɐ ůɡɜɘůŰɩůŬ Ůɜɧɠ ŬˊɞŰŮɚŮůɛŬŰɘəɞɨ ůɢŮŭɘŬůɛɞɨ ˊŬɟŬɔɤɔɐɠ əŬɘ əŬŰɎ ůɡɜɏˊŮɘŬ 

Űɖɠ ɚɐɣɖɠ ɓɏɚŰɘůŰɤɜ ŬˊɞűɎůŮɤɜ ɘŭɘŬɑŰŮɟŬ ůŰɞ əɚɎŭɞ Űɖɠ ŬɡŰɞəɘɜɖŰɞɓɘɞɛɖɢŬɜɑŬɠ. 

ũɘŬ Űɞ ůəɞˊɧ ŬɡŰɧ ŭɖɛɘɞɡɟɔŮɑŰŬɘ ɏɜŬɠ Ŭɟɘɗɛɧɠ ˊɟɞɔɜɤůŰɘəɩɜ ɛɞɜŰɏɚɤɜ ɓŬůɘůɛɏɜŬ ůŮ 

ˊɞɘəɑɚŮɠ ŰŮɢɜɘəɏɠ ˊɟɧɓɚŮɣɖɠ ŮɘůɎɔɞɜŰŬɠ ŭŮŭɞɛɏɜŬ Ŭˊɧ Űɞ Google Trends ŬɚɚɎ əŬɘ 

ŭɘɎűɞɟŮɠ ɎɚɚŮɠ ɞɘəɞɜɞɛɘəɏɠ ɛŮŰŬɓɚɖŰɏɠ. Ʉɘɞ ůɡɔəŮəɟɘɛɏɜŬ ɔɘŬ əɎɗŮ ɛɘŬ Ŭˊɧ Űɘɠ ŰɏůůŮɟɘɠ 

ɛɎɟəŮɠ ŬɡŰɞəɘɜɐŰɤɜ ˊɞɡ ɛŮɚŮŰɩɜŰŬɘ ůŰɖɜ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ, ŭɘŮɝɎɔɞɜŰŬɘ ɛɖɜɘŬɑŮɠ 

ˊɟɞɓɚɏɣŮɘɠ ɢɟɞɜɘəɞɨ ɞɟɑɕɞɜŰŬ 12 ɛɖɜɩɜ ɔɘŬ əŬɗɞɟɘůɛɏɜɞ ɢɟɞɜɘəɧ ŭɘɎůŰɖɛŬ. ȼ 

Ŭˊɧŭɞůɖ əɎɗŮ ɛɞɜŰɏɚɞɡ ŬɝɘɞɚɞɔŮɑŰŬɘ ɛŮ Űɞɜ ɡˊɞɚɞɔɘůɛɧ ŬˊɞəɚɑůŮɤɜ ŬɜɎɛŮůŬ ůŰɘɠ 

ˊɟɞɓɚɏɣŮɘɠ Űɞɡ əŬɘ ůŰɘɠ ˊɟŬɔɛŬŰɘəɏɠ ˊŬɟŬŰɖɟɐůŮɘɠ ɔɘŬ ŬɡŰɧ Űɞ ŭɘɎůŰɖɛŬ. 

ȾɟɑɜɞɜŰŬɠ Ŭˊɧ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɖɠ ŭɘŬŭɘəŬůɑŬɠ ŭɘŮɝŬɔɤɔɐɠ ˊɟɞɓɚɏɣŮɤɜ, ůŰɖ 

ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ ŮˊŮŰŮɨɢɗɖ ɖ ŭɖɛɘɞɡɟɔɑŬ ˊɟɞɔɜɤůŰɘəɞɨ ɛɞɜŰɏɚɞɡ ɛŮ Űɖɜ ŮɘůŬɔɤɔɐ 

ŭŮŭɞɛɏɜɤɜ Google Trends Űɞ ɞˊɞɑɞ əŬŰɎűŮɟŮ ɜŬ ɝŮˊŮɟɎůŮɘ ůŮ Ŭˊɧŭɞůɖ ˊŬɟŬŭɞůɘŬəɏɠ 

ɛŮɗɧŭɞɡɠ ˊɟɧɓɚŮɣɖɠ əŬŰɎ 17%. Ⱥˊɑůɖɠ ůŰɘɠ ˊŮɟɘůůɧŰŮɟŮɠ ˊŮɟɘˊŰɩůŮɘɠ ˈˊɚɖɜ 

ɞɟɘůɛɏɜɤɜ ŮɝŬɘɟɏůŮɤɜˈ ɖ ŮɘůŬɔɤɔɐ ŰɏŰɞɘɤɜ ŭŮŭɞɛɏɜɤɜ ɓŮɚŰɑɤůŮ ɏůŰɤ əŬɘ ůŮ ɛɘəɟɧ 

ɓŬɗɛɧ Űɖɜ ŬəɟɑɓŮɘŬ Űɤɜ ˊɟɞɓɚɏɣŮɤɜ. ɆɡɜŮˊɩɠ űŬɑɜŮŰŬɘ ɧŰɘ ŰŬ ŭŮŭɞɛɏɜŬ Google Trends 

ɏɢɞɡɜ ůɖɛŬɜŰɘəɐ ˊɟɞɔɜɤůŰɘəɐ ɘůɢɨ, ůŮ əɎˊɞɘŮɠ ˊŮɟɘˊŰɩůŮɘɠ ŰɞɡɚɎɢɘůŰɞɜ. 

ɇŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɖɠ ˊŬɟɞɨůŬɠ ŮɟɔŬůɑŬɠ əŬŰŬŭŮɘəɜɨɞɡɜ Űɖ ɢɟɖůɘɛɧŰɖŰŬ Űɤɜ 

ŭŮŭɞɛɏɜɤɜ ŭɘŬŭɘəŰɡŬəɩɜ ŬɜŬɕɖŰɐůŮɤɜ ɔɘŬ Űɖ ŭɖɛɘɞɡɟɔɑŬ ˊɟɞɔɜɤůŰɘəɩɜ ɛɞɜŰɏɚɤɜ, ŰŬ 

ɞˊɞɑŬ ɛˊɞɟɞɨɜ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ Ŭˊɧ Űɘɠ ŬɡŰɞəɘɜɖŰɞɓɘɞɛɖɢŬɜɑŮɠ ůŬɜ ˊɟɞůɗɐəɖ ůŰɘɠ 

ɐŭɖ ɡˊɎɟɢɞɡůŮɠ ˊŬɟŬŭɞůɘŬəɏɠ ɛŮɗɧŭɞɡɠ ˊɟɧɓɚŮɣɖɠ. ȷəɧɛŬ ŮˊɘůɖɛŬɑɜŮŰŬɘ ɖ ŬɝɑŬ Űɖɠ 

ˊɚɖɟɞűɞɟɑŬɠ ˊɞɡ ɛˊɞɟŮɑ ɜŬ ŮɝŬɢɗŮɑ Ŭˊɧ ŰɏŰɞɘɞɡ Ůɑŭɞɡɠ ŭŮŭɞɛɏɜŬ əŬɘ ɔɑɜɞɜŰŬɘ 

ˊɟɞŰɎůŮɘɠ ɔɘŬ ɛŮɚɚɞɜŰɘəɐ ŭɘŮɟŮɨɜɖůɖ Űɟɧˊɤɜ ˊɞɡ ɑůɤɠ əŬŰŬůŰɐůɞɡɜ 

ŬˊɞŰŮɚŮůɛŬŰɘəɧŰŮɟɖ Űɖɜ ŮəɛŮŰɎɚɚŮɡůɖ Űɖɠ. 
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Abstract 

The use of the internet is constantly increasing, more and more people use it every day 

in almost every activity of their life. They spend a considerable amount of time on it, 

making it more than just a tool. One of the main uses of the internet is to search for 

information on goods and services through search engines. The volume of internet 

search data is huge. 

This dissertation seeks to examine whether these online search data, and in particular 

those derived from the Google Trends platform, can successfully capture the interest of 

consumers in purchasing products such as cars. Actually, it studies the extent to which 

Google Trends data have predictive power, in terms of forecasting car sales in Greece. 

Sales forecasting is a key component of effective production planning and consequently 

of optimal decision making especially in the automotive industry. 

For this purpose, a number of forecasting models have been created based on various 

forecasting techniques by entering data from Google Trends and several other economic 

variables. More specifically, for each of the four car brands studied in the present thesis, 

monthly forecasts have been made with 12 month time horizon for a specified period of 

time. The performance of each model is evaluated by calculating the discrepancies 

between its forecasts and the actual observations for this period. 

Judging by the results of the forecasting process, in the present dissertation a forecasting 

model was created using Google Trends data and managed to outperform traditional 

forecasting methods by 17%. Also in most cases ˈwith a few exceptionsˈ the 

introduction of such data has improved the accuracy of the predictions, albeit to a small 

extent. So it seems that Google Trends data have significant predictive power, at least 

in some cases. 

The results of this thesis demonstrate the usefulness of online search data in 

construction of predictive models, which can be used by the automotive industry as an 

addition to the existing traditional forecasting methods. The value of the information that 

can be extracted from such data is also pointed out and suggestions have been made 

for future exploration of ways that may make its exploitation more effective. 
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1. ȺɘůŬɔɤɔɐ 

1.1 ȷɜŰɘəŮɑɛŮɜɞ əŬɘ Ɇəɞˊɧɠ 

ɇɞ ŭɘŬŭɑəŰɡɞ ɏɢŮɘ ŬɜŬŭŮɘɢɗŮɑ ůŮ ɏɜŬ ůɖɛŬɜŰɘəɧŰŬŰɞ ŮɟɔŬɚŮɑɞ əŬɘ ˊɚɏɞɜ ŬˊɞŰŮɚŮɑ 

ŬɜŬˊɧůˊŬůŰɞ əɞɛɛɎŰɘ Űɖɠ əŬɗɖɛŮɟɘɜɧŰɖŰŬɠ ɞɚɞɏɜŬ əŬɘ ˊŮɟɘůůɧŰŮɟɤɜ Ŭɜɗɟɩˊɤɜ. Ƀɘ 

ɢɟɐůŮɘɠ Űɞɡ ŮɑɜŬɘ ŬɜŬɟɑɗɛɖŰŮɠĿ ɝŮəɘɜɩɜŰŬɠ Ŭˊɧ Űɖɜ ŬɜŬɕɐŰɖůɖ ˊɚɖɟɞűɞɟɘɩɜ əŬɘ 

ŭŮŭɞɛɏɜɤɜ, Űɖɜ ŮˊɘəɞɘɜɤɜɑŬ, Űɖɜ ɣɡɢŬɔɤɔɑŬ, ŰŬ əɞɘɜɤɜɘəɎ ŭɑəŰɡŬ əŬɘ űŰɎɜɞɜŰŬɠ ɛɏɢɟɘ 

Űɖɜ ŬɔɞɟŬˊɤɚɖůɑŬ ŬɔŬɗɩɜ əŬɘ Űɖ ɛɑůɗɤůɖ ɡˊɖɟŮůɘɩɜ. ȷˊɧ ɧɚŮɠ ŬɡŰɏɠ Űɘɠ ɢɟɐůŮɘɠ ɞɘ 

ŭɘŬŭɘəŰɡŬəɏɠ ŬɜŬɕɖŰɐůŮɘɠ ŬˊɞŰŮɚɞɨɜ ɏɜŬ ɛŮɔɎɚɞ ɛɏɟɞɠ Űɖɠ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ Űɤɜ 

ɢɟɖůŰɩɜ ůŰɞ ŭɘŬŭɑəŰɡɞ. 

ȺɑɜŬɘ ɔɜɤůŰɧ ɚɞɘˊɧɜ ˊɤɠ ɏɜŬɠ ŰŮɟɎůŰɘɞɠ ɧɔəɞɠ ˊɚɖɟɞűɞɟɘɩɜ əŬɘ ŭŮŭɞɛɏɜɤɜ 

ŭɖɛɘɞɡɟɔŮɑŰŬɘ əŬɘ ɛŮŰŬűɏɟŮŰŬɘ əɎɗŮ ůŰɘɔɛɐ. ȷɡŰɧɠ ɞ ɧɔəɞɠ ŭŮŭɞɛɏɜɤɜ ŬˊɞŰŮɚŮɑŰŬɘ 

űɡůɘəɎ Ŭˊɧ Űɞ ˊŮɟɘŮɢɧɛŮɜɞ Űɤɜ ɘůŰɞůŮɚɑŭɤɜ Űɞɡ ŭɘŬŭɘəŰɨɞɡ ŬɚɚɎ əŬɘ Ŭˊɧ əɎŰɘ ɧɢɘ Űɧůɞ 

űŬɜŮɟɧ əŬɘ ɝŮəɎɗŬɟɞ Űɞ ɞˊɞɑɞ ŮɑɜŬɘ ɞɘ ˊɚɖɟɞűɞɟɑŮɠ ˊɞɡ ˊɟɞɏɟɢɞɜŰŬɘ Ŭˊɧ Űɖ 

ŭɟŬůŰɖɟɘɧŰɖŰŬ Űɤɜ ɢɟɖůŰɩɜ əŬŰɎ Űɖɜ ˊŮɟɘɐɔɖůɐ Űɞɡɠ ůŮ ŬɡŰɧ.  

ȼ ˊŬɟɞɨůŬ ŭɘˊɚɤɛŬŰɘəɐ ŮɟɔŬůɑŬ ɚɞɘˊɧɜ ŬůɢɞɚŮɑŰŬɘ ɛŮ Űɖ ŭɘŮɟŮɨɜɖůɖ ɔɘŬ Űɞ Ŭɜ ŮɑɜŬɘ 

ŭɡɜŬŰɧɜ ŰɏŰɞɘɞɡ Ůɑŭɞɡɠ ŭŮŭɞɛɏɜŬ ̍ ɧˊɤɠ ŬɡŰɎ ˊɞɡ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɖ ŭɟŬůŰɖɟɘɧŰɖŰŬ Űɤɜ 

ɢɟɖůŰɩɜ ůŰɞ ŭɘŬŭɑəŰɡɞˈ ɜŬ ŬˊɞŰŮɚɏůɞɡɜ ɘəŬɜɐ ˊɖɔɐ ˊɚɖɟɞűɞɟɑŬɠ ˊɞɡ ɗŬ ɛˊɞɟɏůŮɘ 

ɜŬ ɓŮɚŰɘɩůŮɘ Űɖɜ ŬəɟɑɓŮɘŬ ɛɞɜŰɏɚɤɜ ˊɟɧɔɜɤůɖɠ ˊɤɚɐůŮɤɜ ŬɔŬɗɩɜ. ũɘŬ ɜŬ ŭɘŬˊɘůŰɤɗŮɑ 

ŬɡŰɧ ˊɟɏˊŮɘ ɜŬ ŭɖɛɘɞɡɟɔɖɗɞɨɜ ˊɟɞɔɜɤůŰɘəɎ ɛɞɜŰɏɚŬ ɡˊɞůŰɖɟɘɕɧɛŮɜŬ Ŭˊɧ ŰɏŰɞɘŬ 

ŭŮŭɞɛɏɜŬ əŬɘ ɜŬ ŭɘŮɝŬɢɗɞɨɜ ˊɟɞɓɚɏɣŮɘɠ Űɤɜ ˊɤɚɐůŮɤɜ Űɤɜ ŬɔŬɗɩɜ əŬɘ ŰŬ 

ŬˊɞŰŮɚɏůɛŬŰŬ ɜŬ Ŭɝɘɞɚɞɔɖɗɞɨɜ ɔɘŬ Űɖɜ ŬəɟɑɓŮɘɎ Űɞɡɠ. 

Ʉɘɞ ůɡɔəŮəɟɘɛɏɜŬ ŰŬ ŭŮŭɞɛɏɜŬ ŭɘŬŭɘəŰɡŬəɐɠ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ Űɤɜ ɢɟɖůŰɩɜ ˊɞɡ ɗŬ 

ŮɝŮŰɎůŮɘ ŬɡŰɐ ɖ ŮɟɔŬůɑŬ ŮɑɜŬɘ ŭŮŭɞɛɏɜŬ ŭɘŬŭɘəŰɡŬəɩɜ ŬɜŬɕɖŰɐůŮɤɜ ŰŬ ɞˊɞɑŬ ɏɢɞɡɜ 

ŮɝŬɢɗŮɑ Ŭˊɧ Űɖɜ ˊɚŬŰűɧɟɛŬ Google Trends Űɖɠ ŮŰŬɘɟŮɑŬɠ Google. ŪŬ ɛŮɚŮŰɖɗŮɑ Ŭɜ ŰŬ 

ŭŮŭɞɛɏɜŬ ŬɡŰɎ ɛˊɞɟɞɨɜ ɜŬ ˊŬɟɎůɢɞɡɜ ɢɟɐůɘɛŮɠ ˊɚɖɟɞűɞɟɑŮɠ ůɢŮŰɘəɎ ɛŮ Űɞ 

ŮɜŭɘŬűɏɟɞɜ Űɤɜ ɢɟɖůŰɩɜ ɔɘŬ ŬɔɞɟɎ ˊɟɞɥɧɜŰɤɜ ůŰɖ ůɡɔəŮəɟɘɛɏɜɖ ˊŮɟɑˊŰɤůɖ 

ŬɡŰɞəɘɜɐŰɤɜ. Ⱥɜ ůɡɜŰɞɛɑŬ ŬɜŰɘəŮɑɛŮɜɞ ŬɡŰɐɠ Űɖɠ ŭɘˊɚɤɛŬŰɘəɐɠ ŮɟɔŬůɑŬɠ ŮɑɜŬɘ ɖ 

ŭɖɛɘɞɡɟɔɑŬ ˊɟɞɔɜɤůŰɘəɩɜ ɛɞɜŰɏɚɤɜ ɡˊɞůŰɖɟɘɕɧɛŮɜŬ Ŭˊɧ ŭŮŭɞɛɏɜŬ ŭɘŬŭɘəŰɡŬəɩɜ 

ŬɜŬɕɖŰɐůŮɤɜ Google Trends, ŰŬ ɞˊɞɑŬ ɛˊɞɟɞɨɜ ɜŬ ˊɟɞɓɚɏɣɞɡɜ Űɘɠ ˊɤɚɐůŮɘɠ 

ŮˊɘɓŬŰɘəɩɜ ɞɢɖɛɎŰɤɜ ůŰɖɜ ȺɚɚɎŭŬ. 

ȼ ˊɟɧɔɜɤůɖ ˊɤɚɐůŮɤɜ ůɡɜŮˊŬɔɧɛŮɜɖ Űɖɠ ˊɟɧɔɜɤůɖɠ ɕɐŰɖůɖɠ ŬˊɞŰŮɚŮɑ ɛɘŬ ɘŭɘŬɑŰŮɟŬ 

ůɖɛŬɜŰɘəɐ ůɡɜɘůŰɩůŬ Űɖɠ ŭɘŬŭɘəŬůɑŬɠ Űɞɡ ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ əɘ Ůɚɏɔɢɞɡ ˊŬɟŬɔɤɔɐɠ 

(production planning). ɀˊɞɟŮɑ ɜŬ ɢɟɖůɘɛŮɨůŮɘ ůŰɖ ɚɐɣɖ ŬˊɞűɎůŮɤɜ ˊɞɡ Ŭűɞɟɞɨɜ Űɘɠ 

ɛŮŰŬűɞɟɏɠ, Űɖ ŭɘŬɗɏůɘɛɖ ɢɤɟɖŰɘəɧŰɖŰŬ, Űɞ ŬˊŬɘŰɞɨɛŮɜɞ ŮɟɔŬŰɘəɧ ŭɡɜŬɛɘəɧ, Űɞɜ 

ŬˊŬɟŬɑŰɖŰɞ Ůɝɞˊɚɘůɛɧ əŬɘ Űɞɜ ůŰɟŬŰɖɔɘəɧ ůɢŮŭɘŬůɛɧ ɧˊɤɠ Űɖɜ Űɟɞˊɞˊɞɑɖůɖ Űɞɡ 

ŭɘəŰɨɞɡ ŭɘŬɜɞɛɐɠ ə.Ű.ɚ.. 

ȼ ˊɚŬŰűɧɟɛŬ Google Trends ŬˊɞŰŮɚŮɑ ɛɘŬ ŮűŬɟɛɞɔɐ ˊɞɡ ɚɎɜůŬɟŮ ɖ ŮŰŬɘɟŮɑŬ Google 

əŬɘ ˊŬɟɏɢŮɘ ŭŮŭɞɛɏɜŬ ůɢŮŰɘəɎ ɛŮ Űɖ ŭɖɛɞŰɘəɧŰɖŰŬ ŬɜŬɕɖŰɞɨɛŮɜɤɜ ɧɟɤɜ ůŰɖ ɛɖɢŬɜɐ 

ŬɜŬɕɐŰɖůɐɠ Űɖɠ. ɇŬ ŭŮŭɞɛɏɜŬ ŬɡŰɎ ɓɟɑůəɞɜŰŬɘ ɡˊɧ Űɖ ɛɞɟűɐ ɢɟɞɜɞůŮɘɟɩɜ əŬɘ ŭŮ 
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űŬɜŮɟɩɜɞɡɜ Űɞ ŬˊɧɚɡŰɞ Ŭɟɘɗɛɧ ŬɜŬɕɖŰɐůŮɤɜ ŬɚɚɎ Űɖ ůɢŮŰɘəɐ ŭɖɛɞŰɘəɧŰɖŰŬ Űɞɡ 

ŬɜŬɕɖŰɞɨɛŮɜɞɡ ɧɟɞɡ ůɡɔəɟɘŰɘəɎ ɛŮ Űɖ ŭɖɛɞŰɘəɧŰɖŰɎ Űɞɡ ɛɘŬ Ɏɚɚɖ ɢɟɞɜɘəɐ ůŰɘɔɛɐ. 

ȼ ɓɘɞɛɖɢŬɜɘəɐ ŭɟŬůŰɖɟɘɧŰɖŰŬ ůŰɖɜ ȺɚɚɎŭŬ ɧůɞɜ ŬűɞɟɎ Űɖɜ əŬŰŬůəŮɡɐ ŮˊɘɓŬŰɘəɩɜ 

ɞɢɖɛɎŰɤɜ ŮɘŭɘəɎ ŬɡŰɞəɘɜɐŰɤɜ ŮɑɜŬɘ ůɢŮŭɧɜ ɛɖŭŬɛɘɜɐ. ɇŬ ŬɡŰɞəɑɜɖŰŬ ˊɞɡ ˊɟɞɞɟɑɕɞɜŰŬɘ 

ɔɘŬ Űɖɜ Ůɚɚɖɜɘəɐ ŬɔɞɟɎ ŮɘůɎɔɞɜŰŬɘ Ŭˊɧ Űɞ ŮɝɤŰŮɟɘəɧ əŬɘ əɡɟɑɤɠ Ŭˊɧ Űɖɜ Ⱥɡɟɩˊɖ. ȷɡŰɧ 

əŬɗɘůŰɎ ɑůɤɠ ˊɘɞ ŭɨůəɞɚɐ Űɖɜ ŬˊɞŰŮɚŮůɛŬŰɘəɐ ŭɘŬɢŮɑɟɘůɖ Űɖɠ ŮűɞŭɘŬůŰɘəɐɠ ŬɚɡůɑŭŬɠ 

əɎŰɘ ˊɞɡ ɛˊɞɟŮɑ ɜŬ ŭɘŮɡəɞɚɨɜŮɘ ŬɟəŮŰɎ ɏɜŬ ŬˊɞŭɞŰɘəɧ ůɨůŰɖɛŬ ŭɘŮɝŬɔɤɔɐɠ 

ˊɟɞɓɚɏɣŮɤɜ. ȿɧɔɤ Űɖɠ űɨůɖɠ Ůɜɧɠ ˊɟɞɥɧɜŰɞɠ ɧˊɤɠ ŮɑɜŬɘ ŰŬ ŬɡŰɞəɑɜɖŰŬ (Űɘɛɐ, ɢɟɧɜɞɠ 

əŬŰɞɢɐɠ ə.Ű.ɚ.) ɑůɤɠ ŮɑɜŬɘ ŮɡəɞɚɧŰŮɟɞ ŰŬ ŭŮŭɞɛɏɜŬ Űɤɜ ŭɘŬŭɘəŰɡŬəɩɜ ŬɜŬɕɖŰɐůŮɤɜ ɜŬ 

ŬˊɞŰɡˊɩůɞɡɜ əŬɚɨŰŮɟŬ Űɞ ŮɜŭɘŬűɏɟɞɜ Űɤɜ əŬŰŬɜŬɚɤŰɩɜ. 

Ɇəɞˊɧɠ Űɖɠ ˊŬɟɞɨůŬɠ ŭɘˊɚɤɛŬŰɘəɐɠ ŮɑɜŬɘ ɜŬ ůɡɚɚɏɝŮɘ ŭŮŭɞɛɏɜŬ ůɢŮŰɘəɎ ɛŮ Űɘɠ 

ŬɜŬɕɖŰɐůŮɘɠ Űɤɜ ɢɟɖůŰɩɜ ůŰɖɜ ȺɚɚɎŭŬ ˊɞɡ Ŭűɞɟɞɨɜ Űɖɜ ŬɔɞɟɎ ŬɡŰɞəɘɜɐŰɤɜ əŬɘ ůŰɖ 

ůɡɜɏɢŮɘŬ ɜŬ ŭɖɛɘɞɡɟɔɐůŮɘ ɛɞɜŰɏɚŬ ˊɟɧɔɜɤůɖɠ ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ ŭɘɎűɞɟŮɠ ŰŮɢɜɘəɏɠ əŬɘ 

ŮɘůɎɔɞɜŰŬɠ ŭŮŭɞɛɏɜŬ Ŭˊɧ Űɖɜ ˊɚŬŰűɧɟɛŬ Google Trends ɛŬɕɑ ɛŮ əɎˊɞɘŬ ɎɚɚŬ ŭŮŭɞɛɏɜŬ 

ɞɘəɞɜɞɛɘəɩɜ ŭŮɘəŰɩɜ. ȰˊŮɘŰŬ Ŭűɞɨ ŭɘŮɝŬɢɗɞɨɜ ˊɟɞɓɚɏɣŮɘɠ ɔɘŬ əɎˊɞɘɞ ɢɟɞɜɘəɧ ŭɘɎůŰɖɛŬ 

Ůɚɏɔɢɞɡ, ɔɑɜŮŰŬɘ Ŭɝɘɞɚɧɔɖůɖ ɛŮŰŬɝɨ Űɤɜ ɛɞɜŰɏɚɤɜ ɡˊɞɚɞɔɑɕɞɜŰŬɠ əɎˊɞɘŮɠ ɛŮŰɟɘəɏɠ 

ůűɎɚɛŬŰɞɠ ˊɞɡ ɛŮŰɟɞɨɜ Űɖɜ Ŭˊɧəɚɘůɖ Űɤɜ ˊɟɞɓɚɏɣŮɤɜ Ŭˊɧ Űɘɠ ˊɟŬɔɛŬŰɘəɏɠ Űɘɛɏɠ. 

ɇɏɚɞɠ ŮɝɎɔɞɜŰŬɘ ůɡɛˊŮɟɎůɛŬŰŬ ɓŬůɘɕɧɛŮɜŬ ůŰɘɠ ˊɟɞŬɜŬűŮɟɗŮɑůŮɠ ɛŮŰɟɘəɏɠ ůűɎɚɛŬŰɞɠ 

ůɢŮŰɘəɎ ɛŮ Űɞ Ŭɜ ŮɑɜŬɘ ŭɡɜŬŰɧ ɜŬ ŭɖɛɘɞɡɟɔɖɗɞɨɜ ɛɞɜŰɏɚŬ ˊɟɧɓɚŮɣɖɠ ɛŮ Űɖɜ ɡˊɞůŰɐɟɘɝɖ 

ŭŮŭɞɛɏɜɤɜ Google Trends, Ŭɜ ŬɡŰɎ Űɞ ɛɞɜŰɏɚŬ ɏɢɞɡɜ ɘəŬɜɞˊɞɘɖŰɘəɐ ŬəɟɑɓŮɘŬ ůŰɘɠ 

ˊɟɞɓɚɏɣŮɘɠ Űɞɡɠ əŬɘ əŬŰɎ ˊɧůɞ ɖ Ŭˊɧŭɞůɐ Űɞɡɠ ɝŮˊŮɟɜɎ ˊŬɟŬŭɞůɘŬəɏɠ ɛŮɗɧŭɞɡɠ 

ˊɟɧɓɚŮɣɖɠ. 

ȼ ůɡɚɚɞɔɐ Űɤɜ ŬˊŬɘŰɞɨɛŮɜɤɜ ŭŮŭɞɛɏɜɤɜ, ɖ ŭɘŮɝŬɔɤɔɐ Űɤɜ ˊɟɞɓɚɏɣŮɤɜ ŬɚɚɎ əŬɘ ɖ 

Ŭɝɘɞɚɧɔɖůɖ Űɤɜ ɛɞɜŰɏɚɤɜ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ɛŮ Űɖ ɓɞɐɗŮɘŬ Űɖɠ ɔɚɩůůŬɠ 

ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ Python əŬɘ Űɤɜ ŭɘŬɗɏůɘɛɤɜ ɓɘɓɚɘɞɗɖəɩɜ Űɖɠ, ɞɘ ɞˊɞɑŮɠ ŮɑɜŬɘ 

əŬŰɎɚɚɖɚŮɠ ɔɘŬ ŰɏŰɞɘɞɡ Ůɑŭɞɡɠ ɏɟɔŬ əŬɘ ŭɘŮɡəɧɚɡɜŬɜ əŬŰɎ ˊɞɚɨ Űɖɜ ɧɚɖ 

ˊɟɞɔɟŬɛɛŬŰɘůŰɘəɐ ŮɟɔŬůɑŬ. 

1.2 ȸŬůɘəɏɠ ȸɘɓɚɘɞɔɟŬűɘəɏɠ ȷɜŬűɞɟɏɠ  

ɆŰɖɜ ˊŬɟɞɨůŬ ŮɜɧŰɖŰŬ ɗŬ ɔɑɜŮɘ ŬɜŬűɞɟɎ ůŮ ɛŮɚɏŰŮɠ ˊɞɡ ŮˊɘəŮɜŰɟɩɜɞɜŰŬɘ ɛɧɜɞ ůŰɖɜ 

ˊɟɧɔɜɤůɖ ˊɤɚɐůŮɤɜ ŬɡŰɞəɘɜɐŰɤɜ ɛŮ Űɖ ɓɞɐɗŮɘŬ ŭŮŭɞɛɏɜɤɜ Google Trends. ɆŮ 

ŮˊɧɛŮɜɞ əŮűɎɚŬɘɞ Űɖɠ ˊŬɟɞɨůŬɠ ŮɟɔŬůɑŬɠ ɔɑɜŮŰŬɘ Ůˊɑůɖɠ ŬɜŬűɞɟɎ ůŮ ŭɖɛɞůɑŮɡůɖ 

ɛŮɚŮŰɩɜ ůɢŮŰɘəɎ ɛŮ Űɖ ɢɟɐůɖ Űɤɜ ŭŮŭɞɛɏɜɤɜ Google Trends ɔɘŬ ˊɟɧɔɜɤůɖ ůŮ 

ŭɘɎűɞɟɞɡɠ ŰɞɛŮɑɠ Ŭˊɧ Űɞɜ Űɞɡɟɘůɛɧ əŬɘ Űɖɜ ŮˊɘŭɖɛɘɞɚɞɔɑŬ ɤɠ Űɘɠ Űɘɛɏɠ ɢɟɖɛŬŰɘůŰɖɟɑɞɡ 

əŬɘ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Ůəɚɞɔɩɜ. 

ȷˊɧ Űɞɡɠ ˊɟɩŰɞɡɠ ˊɞɡ ŮɝɏŰŬůŬɜ, Ŭɜ Űɞ ŮɟɔŬɚŮɑɞ Űɞɡ Google Trends ɏɢŮɘ ˊɟɞɔɜɤůŰɘəɐ 

ɘůɢɨ ɐŰŬɜ ɞɘ Choi əŬɘ Varian (Choi & Varian, 2012) ɞɘ ɞˊɞɑɞɘ ŮɘůɐɔŬɔŬɜ ŭŮŭɞɛɏɜŬ Ŭˊɧ 

Űɖɜ ŮűŬɟɛɞɔɐ ůŮ ˊŬɚɘɜŭɟɞɛɘəɎ ɛɞɜŰɏɚŬ ˊɟɞɓɚɏɣŮɤɜ əŬɘ əŬŰɎűŮɟŬɜ ɜŬ ŮˊɘŰɨɢɞɡɜ 

ɓŮɚŰɑɤůɖ ůŰɖɜ ŬəɟɑɓŮɘŬ Űɖɠ ˊɟɧɔɜɤůɖɠ ˊɤɚɐůŮɤɜ ůŮ ˊɞɚɚɞɨɠ əɚɎŭɞɡɠ 

ůɡɛˊŮɟɘɚŬɛɓŬɜɞɛɏɜɤɜ ŬɡŰɩɜ Űɖɠ ŬɡŰɞəɘɜɖŰɞɓɘɞɛɖɢŬɜɑŬɠ əŬɘ Űɖɠ ŬɔɞɟɎɠ ŬɡŰɞəɘɜɐŰɤɜ. 
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ɆŮ ŬɡŰɐɜ Űɖ ɛŮɚɏŰɖ ɓɟɏɗɖəŮ ɧŰɘ ŰŬ ŭŮŭɞɛɏɜŬ Google Trends ɓŮɚŰɘɩɜɞɡɜ Űɖɜ Ŭˊɧŭɞůɖ 

ˊɟɞɔɜɤůŰɘəɩɜ ɛɞɜŰɏɚɤɜ ɛŮ ɛɘəɟɧ ɢɟɞɜɘəɧ ɞɟɑɕɞɜŰŬ. 

ȯɚɚŮɠ ůɢŮŰɘəɏɠ ŭɖɛɞůɘŮɨůŮɘɠ ˊɞɡ ɛŮɚŮŰɞɨɜ Űɖɜ ˊɟɧɔɜɤůɖ ˊɤɚɐůŮɤɜ ŬɡŰɞəɘɜɐŰɤɜ ɛŮ 

ɡˊɞůŰɐɟɘɝɖ ŭŮŭɞɛɏɜɤɜ Google Trends ŮɑɜŬɘ ŬɡŰɐ Űɤɜ Fantazzini əŬɘ Toktamysova 

(Fantazzini & Toktamysova, 2015) ɖ ɞˊɞɑŬ ˊɟɞŰŮɑɜŮɘ ɜɏŬ ɛɞɜŰɏɚŬ ˊɞɚɚŬˊɚɩɜ 

ɛŮŰŬɓɚɖŰɩɜ ɔɘŬ ɜŬ ˊɟɞɓɚɏɣŮɘ Űɘɠ ɛɖɜɘŬɑŮɠ ˊɤɚɐůŮɘɠ ŬɡŰɞəɘɜɐŰɤɜ ůŰɖ ũŮɟɛŬɜɑŬ 

ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ ɞɘəɞɜɞɛɘəɏɠ ɛŮŰŬɓɚɖŰɏɠ əŬɘ ŭŮŭɞɛɏɜŬ ŭɘŬŭɘəŰɡŬəɩɜ ŬɜŬɕɖŰɐůŮɤɜ Űɖɠ 

Google. ɆŮ ŬɡŰɐɜ Űɖ ɛŮɚɏŰɖ ŭɘŮɝɐɢɗɖůŬɜ ˊɟɞɓɚɏɣŮɘɠ ɔɘŬ ŭɏəŬ ɛɎɟəŮɠ ŬɡŰɞəɘɜɐŰɤɜ ɔɘŬ 

ŭɘɎűɞɟɞɡɠ ɢɟɞɜɘəɞɨɠ ɞɟɑɕɞɜŰŮɠ ˊɟɧɓɚŮɣɖɠ ɤɠ əŬɘ 2 ɢɟɧɜɘŬ ɛˊɟɞůŰɎ. ɇŬ ɛɞɜŰɏɚŬ ˊɞɡ 

ˊŮɟɘŮɑɢŬɜ ŭŮŭɞɛɏɜŬ ŬɜŬɕɐŰɖůɖɠ Google ɝŮˊɏɟŬůŬɜ ůŮ Ŭˊɧŭɞůɖ ŰŬ ŬɜŰŬɔɤɜɘůŰɘəɎ 

ɛɞɜŰɏɚŬ ɔɘŬ Űɘɠ ˊŮɟɘůůɧŰŮɟŮɠ ɛɎɟəŮɠ əŬɘ ɢɟɞɜɘəɞɨɠ ɞɟɑɕɞɜŰŮɠ. 

ȯɚɚɖ ŮɜŭɘŬűɏɟɞɡůŬ ɛŮɚɏŰɖ ŮɑɜŬɘ ŬɡŰɐ Űɤɜ Winjhoven əŬɘ Plant (Wijnhoven & Plant, 

2017) ɧˊɞɡ ŭɘŮɝɐɔŬɔŬɜ ˊɟɞɓɚɏɣŮɘɠ ˊɤɚɐůŮɤɜ ɔɘŬ 11 ɛɞɜŰɏɚŬ ŬɡŰɞəɘɜɐŰɤɜ 

ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ Űɖ ɛɏɗɞŭɞ Űɖɠ ˊŬɚɘɜŭɟɧɛɖůɖɠ ɛŮ ŭɏɜŭɟŬ ŬˊɞűɎůŮɤɜ. ɆŰɞ 

ˊɟɞɔɜɤůŰɘəɧ ɛɞɜŰɏɚɞ Űɞɡɠ ŮɘůɐɔŬɔŬɜ ŭŮŭɞɛɏɜŬ Google Trends, ŭŮŭɞɛɏɜŬ ůɢŮŰɘəɎ ɛŮ 

Űɞɜ Ŭɟɘɗɛɧ ŬɜŬűɞɟɩɜ ůŮ əɞɘɜɤɜɘəɎ ŭɑəŰɡŬ əŬɘ Űɞ ɛɞɜŰɏɚɞ ŬɡŰɞəɘɜɐŰɞɡ.  Ƀ ɢɟɞɜɘəɧɠ 

ɞɟɑɕɞɜŰŬɠ Űɤɜ ˊɟɞɓɚɏɣŮɩɜ Űɞɡɠ ɐŰŬɜ 4 ɛɐɜŮɠ əŬɘ ůɡɛˊɏɟŬɜŬɜ ɧŰɘ ŰŬ ˊŬɟŬˊɎɜɤ 

ŭŮŭɞɛɏɜŬ ŮɑɢŬɜ ɘəŬɜɐ ́ɟɞɔɜɤůŰɘəɐ ɘůɢɨ ůŮ əɎˊɞɘŮɠ ˊŮɟɘˊŰɩůŮɘɠ. 

ɆŰɞ Ɏɟɗɟɞ Űɞɡɠ ɞɘ Woo əŬɘ Owen (Woo & Owen, 2019) ŮɝɏŰŬůŬɜ Űɖ ˊɟɞɔɜɤůŰɘəɐ ůɢɏůɖ 

ˊɞɡ ŮɑɢŬɜ ŭŮŭɞɛɏɜŬ Google Trends (ůɢŮŰɘɕɧɛŮɜŬ ɛŮ ŮɘŭɐůŮɘɠ əŬɘ əŬŰŬɜɎɚɤůɖ) ɛŮ 

ŬɚɚŬɔɏɠ ůŰɖɜ əŬŰŬɜɎɚɤůɖ ůŰɘɠ ȼɄȷ. ɇŬ ɛɞɜŰɏɚŬ Űɞɡɠ, ˊɞɡ ́ŮɟɘŮɑɢŬɜ əŬɘ ɎɚɚŮɠ 

ɛŬəɟɞɞɘəɞɜɞɛɘəɏɠ ɛŮŰŬɓɚɖŰɏɠ, ɓŮɚŰɘɩɗɖəŬɜ ɛŮ Űɖɜ ŮɘůŬɔɤɔɐ ŭŮŭɞɛɏɜɤɜ Google Trends. 

ɇɞ 2019 ɞɘ Kim et al.  (Kim, Woo, Shin, Lee, & Kim, 2019) ŭɘŮɟŮɨɜɖůŬɜ Ŭɜ ŭŮŭɞɛɏɜŬ 

ɛɖɢŬɜɩɜ ŭɘŬŭɘəŰɡŬəɐɠ ŬɜŬɕɐŰɖůɖɠ ɛˊɞɟɞɨɜ ɜŬ ɓŮɚŰɘɩůɞɡɜ Űɖɜ ŬəɟɑɓŮɘŬ ˊɟɧɔɜɤůɖɠ 

ɕɐŰɖůɖɠ ŬɡŰɞəɘɜɐŰɤɜ. ɄɟɧŰŮɘɜŬɜ ɏɜŬ ɛɞɜŰɏɚɞ ŭɘɎɢɡůɖɠ ˊɟɞɥɧɜŰɞɠ ɓŬůɘůɛɏɜɞ ůŰɞ 

ɛɞɜŰɏɚɞ ŭɘɎɢɡůɖɠ Bass, Űɞ ɞˊɞɑɞ ůŰɖɜ ɞɡůɑŬ ŮɑɜŬɘ ɛɘŬ ŭɘŬűɞɟɘəɐ Ůɝɑůɤůɖ. ɆŰɞ ɛɞɜŰɏɚɞ 

ŬɡŰɧ ŮɜůɤɛɎŰɤůŬɜ ŭŮŭɞɛɏɜŬ ŭɘŬŭɘəŰɡŬəɩɜ ŬɜŬɕɖŰɐůŮɤɜ əŬɘ ɓɟɐəŬɜ ɧŰɘ ŰŬ 

ůɡɔəŮəɟɘɛɏɜŬ ŭŮŭɞɛɏɜŬ ɏɢɞɡɜ ůɖɛŬɜŰɘəɐ ˊɟɞɔɜɤůŰɘəɐ ɘůɢɨ əŬɘ ɖ Ŭˊɧŭɞůɖ Űɤɜ 

ɛɞɜŰɏɚɤɜ ˊɞɡ ŰŬ ɢɟɖůɘɛɞˊɞɘɞɨůŮ ɐŰŬɜ ŬɜɩŰŮɟɖ Űɤɜ ɡˊɞɚɞɑˊɤɜ Űɧůɞ ůŰɘɠ 

ɛŬəɟɞˊɟɧɗŮůɛŮɠ ɧůɞ əŬɘ ůŰɘɠ ɓɟŬɢɡˊɟɧɗŮůɛŮɠ ˊɟɞɓɚɏɣŮɘɠ. 

ɇɏɚɞɠ ɞɘ Wachter, Widmer əŬɘ Klein (Wachter, Widmer, & Klein, 2019)  ˊɟɧŰŮɘɜŬɜ ɛɘŬ 

ŰŮɢɜɘəɐ ˊɟɧɔɜɤůɖɠ ˊɤɚɐůŮɤɜ ŬɡŰɞəɘɜɐŰɤɜ ˊɞɡ ŮɜůɤɛŬŰɩɜŮɘ Űɧůɞ ŭŮŭɞɛɏɜŬ 

ŭɘŬŭɘəŰɡŬəɩɜ ŬɜŬɕɖŰɐůŮɤɜ ɧůɞ əŬɘ ɞɘəɞɜɞɛɘəɏɠ ɛŮŰŬɓɚɖŰɏɠ ɧˊɤɠ ɖ ŬɜŮɟɔɑŬ, 

ɢɟɖɛŬŰɘůŰɖɟɘŬəɞɑ ŭŮɑəŰŮɠ, Űɘɛɐ ɓŮɜɕɑɜɖɠ ə.Ű.ɚ. ɇɞ ɛɞɜŰɏɚɞ Űɞɡɠ ɓŬůɑůŰɖəŮ ůŰɖ ɛɏɗɞŭɞ 

ɔɟŬɛɛɘəɐɠ ˊŬɚɘɜŭɟɧɛɖůɖɠ əŬɘ ŮɑɢŮ ɛɘŬ ɘŭɘŬɘŰŮɟɧŰɖŰŬ ůŰɞɜ Űɟɧˊɞ ůɡɚɚɞɔɐɠ ŭŮŭɞɛɏɜɤɜ 

Ŭˊɧ Űɞ Google Trends. Ƀ ɢɟɞɜɘəɧɠ ɞɟɑɕɞɜŰŬɠ Űɤɜ ˊɟɞɓɚɏɣŮɩɜ Űɞɡɠ ɐŰŬɜ ɞɘ 18 ɛɐɜŮɠ. 

ɇɞ ɛɞɜŰɏɚɞ Űɞɡɠ ˊɏŰɡɢŮ Ŭɨɝɖůɖ Űɖɠ ŬəɟɑɓŮɘŬɠ ˊɟɧɓɚŮɣɖɠ ɤɠ əŬɘ 27% ůŮ ůɢɏůɖ ɛŮ Űɞ 

ɛɞɜŰɏɚɞ ůɨɔəɟɘůɖɠ.  

1.3 ȹɞɛɐ ȺɟɔŬůɑŬɠ 

ȼ ŭɞɛɐ Űɖɠ ˊŬɟɞɨůŬɠ ŭɘˊɚɤɛŬŰɘəɐɠ ŮɟɔŬůɑŬɠ ɞɟɔŬɜɩɜŮŰŬɘ ɤɠ Ůɝɐɠ: 
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ɇɞ ́Ŭɟɧɜ əŮűɎɚŬɘɞ ŬˊɞŰŮɚŮɑ Űɖɜ ŮɘůŬɔɤɔɐ ůŰɞ ŬɜŰɘəŮɑɛŮɜɞ əŬɘ Űɞɡɠ ůəɞˊɞɨɠ Űɖɠ 

ŮɟɔŬůɑŬɠ. Ⱥˊɑůɖɠ əɎɜŮɘ ɛɘŬ ůɨɜŰɞɛɖ ŬɜŬůəɧˊɖůɖ ůŰɖ ɓɘɓɚɘɞɔɟŬűɑŬ ůɢŮŰɘəɎ ɛŮ Űɘɠ 

ˊɟɞɓɚɏɣŮɘɠ ˊɤɚɐůŮɤɜ ŬɡŰɞəɘɜɐŰɤɜ ɛŮ Űɖ ɓɞɐɗŮɘŬ Google Trends əŬɘ ˊŬɟŬɗɏŰŮɘ Űɖ 

ŭɞɛɐ Űɖɠ ŮɟɔŬůɑŬɠ. 

ɇɞ ŭŮɨŰŮɟɞ əŮűɎɚŬɘɞ ŬɜŬűɏɟŮŰŬɘ ůŰɖ ɗŮɤɟɑŬ Űɤɜ ˊɟɞɓɚɏɣŮɤɜ əɘ ŬˊɞŰŮɚŮɑ Űɞ 

ɗŮɤɟɖŰɘəɧ ɡˊɧɓŬɗɟɞ ůŰɞ ɞˊɞɑɞ ůŰɖɟɑɕŮŰŬɘ ɖ ŮɟɔŬůɑŬ. ȷɟɢɘəɎ ɔɑɜŮŰŬɘ ɛɘŬ ŮɘůŬɔɤɔɐ ůŰɘɠ 

ˊɟɞɓɚɏɣŮɘɠ, ŬɜŬűɏɟŮŰŬɘ ɖ ɢɟɖůɘɛɧŰɖŰɎ Űɞɡɠ ůŰɞ ˊŮŭɑɞ Űɖɠ ŭɘɞɑəɖůɖɠ ŮűɞŭɘŬůŰɘəɐɠ 

ŬɚɡůɑŭŬɠ əŬɘ ˊŮɟɘɔɟɎűɞɜŰŬɘ ɞɘ əŬŰɖɔɞɟɑŮɠ əŬɘ ŰŬ Ůɑŭɖ Űɤɜ ɛŮɗɧŭɤɜ ˊɟɧɔɜɤůɖɠ. ȴůŰŮɟŬ 

ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ŬɜŬɚɡŰɘəɎ ŮűŰɎ ŰŮɢɜɘəɏɠ ˊɟɞɓɚɏɣŮɤɜ əɎɗŮ ɛɑŬ Ŭˊɧ Űɘɠ Ŭˊɧ Űɘɠ ɞˊɞɑŮɠ 

ɏɢŮɘ ŭɘŬűɞɟŮŰɘəɐ ˊɟɞůɏɔɔɘůɖ. ɇɏɚɞɠ ɔɑɜŮŰŬɘ ŬɜŬűɞɟɎ ůŰɞɜ Űɟɧˊɞ Ŭɝɘɞɚɧɔɖůɖɠ Űɤɜ 

ˊɟɞɓɚɏɣŮɤɜ əŬɘ ˊɘɞ ůɡɔəŮəɟɘɛɏɜŬ ůŰŬ ɛɏŰɟŬ ůűɎɚɛŬŰɞɠ ɧˊɞɡ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ 

ɞɟɘůɛɏɜŬ Ŭˊɧ ŬɡŰɎ. 

ɆŰɞ ŰɟɑŰɞ əŮűɎɚŬɘɞ ˊŬɟɞɡůɘɎɕŮŰŬɘ ɚŮˊŰɞɛŮɟɩɠ ɖ ˊɚŬŰűɧɟɛŬ Űɞɡ Google Trends. 

ȷɟɢɘəɎ ˊŬɟŬŰɑɗŮɜŰŬɘ əɎˊɞɘŬ ůŰɞɘɢŮɑŬ ůɢŮŰɘəɎ ɛŮ Űɖɜ ɞɚɞɏɜŬ əŬɘ ŬɡɝŬɜɧɛŮɜɖ ɢɟɐůɖ Űɞɡ 

ŭɘŬŭɘəŰɨɞɡ əŬɘ Űɤɜ ŭɘŬŭɘəŰɡŬəɩɜ ŬɜŬɕɖŰɐůŮɤɜ. ȰˊŮɘŰŬ ɔɑɜŮŰŬɘ ŬɜŬűɞɟɎ ůŰɘɠ ɓŬůɘəɏɠ 

ɚŮɘŰɞɡɟɔɑŮɠ Űɖɠ ŮűŬɟɛɞɔɐɠ əŬɘ ůŰɞɡɠ Űɨˊɞɡɠ Űɤɜ ŭŮŭɞɛɏɜɤɜ ˊɞɡ ́ɟɞůűɏɟɞɜŰŬɘ Ŭˊɧ 

ŬɡŰɐ. ȺˊɘˊɟɧůɗŮŰŬ, ˊŮɟɘɔɟɎűŮŰŬɘ ɛŮ ɚɑɔŬ ɚɧɔɘŬ ɞ Űɟɧˊɞɠ ˊɞɡ ˊɟɞəɨˊŰɞɡɜ ŬɡŰɎ ŰŬ 

ŭŮŭɞɛɏɜŬ. ɆŰɖ ůɡɜɏɢŮɘŬ ˊŬɟɞɡůɘɎɕŮŰŬɘ ŬɜŬɚɡŰɘəɎ Űɞ ˊŮɟɘɓɎɚɚɞɜ ŭɘŮˊŬűɐɠ ɢɟɐůŰɖ Űɖɠ 

ŮűŬɟɛɞɔɐɠ əŬɘ ɧɚŬ ŰŬ ɛɏɟɖ Ŭˊɧ ŰŬ ɞˊɞɑŬ ůɡɜŰɑɗŮŰŬɘ, ɛŬɕɑ ɛŮ Űɘɠ Ůˊɘɚɞɔɏɠ ˊɞɡ ˊɟɞůűɏɟŮɘ 

ůŮ əɎɗŮ ɛɑŬ Ŭˊɧ Űɘɠ ŮɜɧŰɖŰɏɠ Űɖɠ. ɇɏɚɞɠ ɔɑɜŮŰŬɘ ɚɧɔɞɠ ůŮ ˊŮŭɑŬ ˊɞɡ ŰŬ ŭŮŭɞɛɏɜŬ Űɖɠ 

ˊɚŬŰűɧɟɛŬɠ ɛˊɞɟŮɑ ɜŬ ŬˊɞŭŮɘɢɗɞɨɜ ɢɟɐůɘɛŬ, ůŮ ŬˊɧˊŮɘɟŮɠ ɏɟŮɡɜŬɠ Űɖɠ ɢɟɖůɘɛɧŰɖŰŬɠ 

Űɖɠ ŮűŬɟɛɞɔɐɠ ŬɚɚɎ əŬɘ ůŰŬ ɛŮɘɞɜŮəŰɐɛŬŰŬ ˊɞɡ ɛˊɞɟŮɑ ɜŬ ŮɜɏɢŮɘ ɖ ɢɟɐůɖ Űɖɠ. 

ɇɞ ŰɏŰŬɟŰɞ əŮűɎɚŬɘɞ ŬɜŬűɏɟŮŰŬɘ ɛŮ ůɡɜŰɞɛɑŬ ůŰɖɜ ȺűɞŭɘŬůŰɘəɐ ŬɚɡůɑŭŬ Űɖɠ 

ŬɡŰɞəɘɜɖŰɞɓɘɞɛɖɢŬɜɑŬɠ ůŰɖɜ ȺɚɚɎŭŬ. ȷɟɢɘəɎ ɔɑɜŮŰŬɘ ɛɘŬ ɘůŰɞɟɘəɐ ŬɜŬůəɧˊɖůɖ Űɖɠ 

ɓɘɞɛɖɢŬɜɘəɐɠ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ ůŰɖ ȺɚɚɎŭŬ ɧůɞɜ ŬűɞɟɎ ŰŬ ɞɢɐɛŬŰŬ. ɆŰɖɜ ˊɞɟŮɑŬ 

ˊŮɟɘɔɟɎűŮŰŬɘ ɖ ŮɘəɧɜŬ Űɖɠ Ⱥɡɟɩˊɖɠ ůɢŮŰɘəɎ ɛŮ Űɞɜ əɚɎŭɞ ˊŬɟŬɔɤɔɐɠ ŬɡŰɞəɘɜɐŰɤɜ ŬɚɚɎ 

əŬɘ ɖ ŭɘŬŭɘəŬůɑŬ ˊɟɞɩɗɖůɖɠ ŬɡŰɞəɘɜɐŰɤɜ ůŰɖɜ Ůɚɚɖɜɘəɐ ŬɔɞɟɎ. 

ɆŰɞ ˊɏɛˊŰɞ əŮűɎɚŬɘɞ ˊŮɟɘɔɟɎűŮŰŬɘ ɓɐɛŬ-ɓɐɛŬ (Ŭˊɧ Űɖ ůɡɚɚɞɔɐ ŭŮŭɞɛɏɜɤɜ ɛɏɢɟɘ Űɖɜ 

Ŭɝɘɞɚɧɔɖůɖ Űɤɜ ˊɟɞɓɚɏɣŮɤɜ ɛŮ ɛɏŰɟŬ ůűɎɚɛŬŰɞɠ) ɖ ŭɘŬŭɘəŬůɑŬ ˊɞɡ ŬəɞɚɞɡɗɐɗɖəŮ ɔɘŬ 

Űɞɡɠ ůəɞˊɞɨɠ ŬɡŰɐɠ Űɖɠ ŮɟɔŬůɑŬɠ əŬɘ Űɖ ŭɘŮɝŬɔɤɔɐ Űɤɜ ˊɟɞɓɚɏɣŮɤɜ. ɄŬɟɞɡůɘɎɕŮŰŬɘ 

ŬɜŬɚɡŰɘəɎ ɖ ɛŮɗɞŭɞɚɞɔɑŬ əŬɘ ŰŬ ŮɟɔŬɚŮɑŬ ɡɚɞˊɞɑɖůɖɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ ˊɟɞɓɚɏɣŮɤɜ. 

ɆŰɞ ɏəŰɞ əŮűɎɚŬɘɞ ɔɑɜŮŰŬɘ ˊŬɟɞɡůɑŬůɖ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ Űɤɜ ˊɟɞɓɚɏɣŮɤɜ ˊɞɡ 

ŭɘŮɝɎɢɗɖəŬɜ ɔɘŬ ɧɚŬ ŰŬ ɛɞɜŰɏɚŬ əɎɗŮ ɛɎɟəŬɠ, ůɡɜɞŭŮɡɧɛŮɜŬ Ŭˊɧ Űɞɜ ŬˊŬɟŬɑŰɖŰɞ 

ůɢɞɚɘŬůɛɧ. 

ɆŰɞ ɏɓŭɞɛɞ əŮűɎɚŬɘɞ ˊŬɟŬŰɑɗŮɜŰŬɘ ŰŬ ůɡɛˊŮɟɎůɛŬŰŬ ˊɞɡ ŮɝɐɢɗɖůŬɜ əŬŰɎ Űɖɜ 

Ůəˊɧɜɖůɖ Űɖɠ ˊŬɟɞɨůŬɠ ŮɟɔŬůɑŬɠ əŬɗɩɠ əŬɘ ˊɟɞŰɎůŮɘɠ ɔɘŬ ɛŮɚɚɞɜŰɘəɐ ɏɟŮɡɜŬ. 
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2. ũŮɜɘəɎ ɔɘŬ Űɖɜ Ʉɟɧɔɜɤůɖ 

2.1 ũŮɜɘəɎ 

2.1.1 ȺɘůŬɔɤɔɐ 

ɆɡɢɜɎ ɡˊɎɟɢŮɘ ɛɘŬ ɢɟɞɜɘəɐ əŬɗɡůŰɏɟɖůɖ ŬɜɎɛŮůŬ ůŰɖɜ Ůˊɑɔɜɤůɖ Ůɜɧɠ ŮˊɘəŮɑɛŮɜɞɡ 

ɔŮɔɞɜɧŰɞɠ əŬɘ Űɞɡ ůɡɛɓɎɜŰɞɠ ŬɡŰɞɨ. ȷɡŰɧ Űɞ ɢɟɞɜɘəɧ ŭɘɎůŰɖɛŬ ŮɑɜŬɘ əŬɘ ɞ əɨɟɘɞɠ ɚɧɔɞɠ 

Űɞɡ ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ əŬɘ Űɖɠ ˊɟɧɓɚŮɣɖɠ ɐ ˊɟɧɔɜɤůɖɠ ɧˊɤɠ ɞɟɗɧŰŮɟŬ ŬˊɞəŬɚŮɑŰŬɘ 

(Makridakis, Wheelwright, & Hyndman, 1998). ɋɠ ́ɟɧɔɜɤůɖ ɛˊɞɟŮɑ ɜŬ ɗŮɤɟɖɗŮɑ ɖ 

ŮəŰɑɛɖůɖ ɛɘŬɠ ˊɟŬɔɛŬŰɘəɐɠ Űɘɛɐɠ ɐ əŬŰɎůŰŬůɖɠ ŬɜŬűŮɟɧɛŮɜɖ ůŮ ɛŮɚɚɞɜŰɘəɐ ɢɟɞɜɘəɐ 

ˊŮɟɑɞŭɞ. ȼ ŭɘŮɝŬɔɤɔɐ ŮˊɘŰɡɢɩɜ ˊɟɞɓɚɏɣŮɤɜ ˊŬɑɕŮɘ ůɖɛŬɜŰɘəɧ ɟɧɚɞ ůŰɞ ůɢŮŭɘŬůɛɧ əŬɘ 

ůŰɖɜ ůɤůŰɐ ɚɐɣɖ ŬˊɞűɎůŮɤɜ ŮɑŰŮ ŬɡŰɧ ŬűɞɟɎ ɛɘŬ ŮˊɘɢŮɑɟɖůɖ ŮɑŰŮ ɏɜŬ ŭɖɛɧůɘɞ 

ɞɟɔŬɜɘůɛɧ (Armstrong, 2002). 

ȼ ́ɟɧɔɜɤůɖ ɓɟɑůəŮɘ ˊɞɚɚɏɠ ŮűŬɟɛɞɔɏɠ ůŮ ŭɘɎűɞɟɞɡɠ ŰɞɛŮɑɠ. ȺɜŭŮɘəŰɘəɎ ŬɜŬűɏɟɞɜŰŬɘ: 

ɖ ́ɟɧɔɜɤůɖ Űɘɛɩɜ ɛŮŰɞɢɩɜ əŬɘ ɢɟɖɛŬŰɘůŰɖɟɘŬəɩɜ ŭŮɘəŰɩɜ ůŰɞ ɢɟɖɛŬŰɞɞɘəɞɜɞɛɘəɧ 

ŰɞɛɏŬ, ɖ ˊɟɧɔɜɤůɖ ŮɜŮɟɔŮɘŬəɐɠ ɕɐŰɖůɖɠ əŬɘ ůɡɔəŮəɟɘɛɏɜŬ ɖ ɖɛŮɟɐůɘŬ ɐ ɤɟɘŬɑŬ 

ˊɟɧɔɜɤůɖ ɕɐŰɖůɖɠ űɞɟŰɑɞɡ, ɖ ˊɟɧɔɜɤůɖ ˊŬɟŬɔɤɔɐɠ ŮɜɏɟɔŮɘŬɠ Ŭˊɧ ŬɜŬɜŮɩůɘɛŮɠ 

ˊɖɔɏɠ ə.Ű.ɚ. ȷəɧɛŬ ɧůɞɜ ŬűɞɟɎ Űɞ ˊŮɟɘɓɎɚɚɞɜ ɛˊɞɟŮɑ ɜŬ ɔɑɜŮɘ ˊɟɧɔɜɤůɖ Űɖɠ ˊɞůɧŰɖŰŬɠ 

Űɤɜ ɡŭɎŰɘɜɤɜ ŬˊɞɗŮɛɎŰɤɜ, Űɤɜ ŬŰɛɞůűŬɘɟɘəɩɜ ɟɨˊɤɜ, Űɖɠ ɖɢɞɟɨˊŬɜůɖɠ ŬɚɚɎ əŬɘ ůŰɞ 

ˊŮŭɑɞ Űɖɠ ɛŮŰŮɤɟɞɚɞɔɑŬɠ ɔɑɜŮŰŬɘ ˊɟɧɔɜɤůɖ Űɞɡ əŬɘɟɞɨ ˊ.ɢ. ŮɛűɎɜɘůɖ ɓɟɞɢɞˊŰɩůŮɤɜ ɐ 

ɏəŰŬəŰɤɜ əŬɘɟɘəɩɜ űŬɘɜɞɛɏɜɤɜ. ȺˊɘˊɟɞůɗɏŰɤɠ ɔɘŬ Űɞ əɞɘɜɤɜɘəɧ ˊŮɟɘɓɎɚɚɞɜ ɛŮ Űɖ 

ɢɟɐůɖ ɔŮɤŭɖɛɞɔɟŬűɘəɩɜ ŭŮŭɞɛɏɜɤɜ, ɓɟɑůəɞɡɜ ŮűŬɟɛɞɔɐ ɞɘ ˊɟɞɓɚɏɣŮɘɠ 

ŮɔəɚɖɛŬŰɘəɧŰɖŰŬɠ ɐ Ůˊɘŭɖɛɘɩɜ, Ůɜɩ ůŰɞɜ ɞɘəɞɜɞɛɘəɧ ŰɞɛɏŬ ŮɑɜŬɘ ŮűɘəŰɧ ɜŬ ˊɟɞɓɚŮűɗɞɨɜ 

Űɞ ˊɞůɞůŰɧ ŬɜŮɟɔɑŬɠ, ɖ Űɘɛɐ Űɞɡ ŬəŬɗɎɟɘůŰɞɡ Ůɗɜɘəɞɨ ˊɟɞɥɧɜŰɞɠ əŬɘ Ɏɚɚɞɘ ɞɘəɞɜɞɛɘəɞɑ 

ŭŮɑəŰŮɠ. ũɘŬ Űɖɜ ŬɔɞɟɎ ŬəɘɜɐŰɤɜ ɛˊɞɟŮɑ ɜŬ ɔɑɜŮɘ ŮəŰɑɛɖůɖ Űɤɜ ˊɟŬɔɛŬŰɘəɩɜ ɐ 

ŬɜŰɘəŮɘɛŮɜɘəɩɜ Ŭɝɘɩɜ Űɞɡɠ, ůŰɞ əɚɎŭɞ Űɞɡ Űɞɡɟɘůɛɞɨ ɢɟɐůɘɛŮɠ ŮɑɜŬɘ ɞɘ ˊɟɞɓɚɏɣŮɘɠ Űɤɜ 

ŬűɑɝŮɤɜ Űɤɜ ŰɞɡɟɘůŰɩɜ Ůɜɩ ůŰɞ ɛŮŰŬűɞɟɘəɧ ŰɞɛɏŬ ɔɑɜɞɜŰŬɘ ˊɟɞɓɚɏɣŮɘɠ Űɞɡ 

əɡəɚɞűɞɟɘŬəɞɨ űɧɟŰɞɡ ɐ Űɞɡ Ŭɟɘɗɛɞɨ ŬŰɡɢɖɛɎŰɤɜ (FSU NTUA, 2019). ɇɏɚɞɠ Ŭˊɧ Űɖɜ 

ůəɞˊɘɎ ɛɘŬɠ ŮűɞŭɘŬůŰɘəɐɠ ŬɚɡůɑŭŬɠ ɧˊɞɡ ŮˊɘəŮɜŰɟɩɜŮŰŬɘ əŬɘ ɖ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ ˊɞɚɨ 

ůɖɛŬɜŰɘəɐ ŮɑɜŬɘ ɖ ˊɟɧɔɜɤůɖ ɕɐŰɖůɖɠ ɐ əŬɘ ˊɤɚɐůŮɤɜ Űɤɜ ŬɔŬɗɩɜ Űɖɠ. 

ɄɟɏˊŮɘ ŬəɧɛŬ ɜŬ ůɖɛŮɘɤɗŮɑ ɧŰɘ ɞɘ ˊɟɞɓɚɏɣŮɘɠ ŭŮɜ ŬˊɞŰŮɚɞɨɜ əɎˊɞɘɞ ɡˊɞəŬŰɎůŰŬŰɞ 

ˊɟɞűɖŰŮɑŬɠ ůɡɜŮˊɩɠ ˊɎɜŰŬ ɗŬ ŮɑɜŬɘ ůŮ əɎˊɞɘɞ ˊɞůɞůŰɧ ŬɜŬəɟɘɓŮɑɠ əŬɘ ɗŬ ɏɢɞɡɜ 

ůűɎɚɛŬŰŬ. ȼ ŭɡɜŬŰɧŰɖŰŬ ˊɟɧɔɜɤůɖɠ əɎˊɞɘɤɜ ɔŮɔɞɜɧŰɤɜ ŮɝŬɟŰɎŰŬɘ Ŭˊɧ ŭɘɎűɞɟɞɡɠ 

ˊŬɟɎɔɞɜŰŮɠ əɎˊɞɘɞɘ Ŭˊɧ Űɞɡɠ ɞˊɞɑɞɡɠ ŮɑɜŬɘ (Hyndman & Athanasopoulos, 2020) : 

- Ʉɧůɞ əŬɚɎ ɔɑɜɞɜŰŬɘ əŬŰŬɜɞɖŰɞɑ ɞɘ ˊŬɟɎɔɞɜŰŮɠ ˊɞɡ ůɡɛɓɎɚɚɞɡɜ ůŰɞ ɔŮɔɞɜɧɠ 

- ȼ ˊɞůɧŰɖŰŬ əŬɘ ɖ ˊɞɘɧŰɖŰŬ Űɤɜ ŭŮŭɞɛɏɜɤɜ ˊɞɡ ŮɑɜŬɘ ŭɘŬɗɏůɘɛɖ 

- ȼ ˊɘɗŬɜɧŰɖŰŬ ɞɘ ɑŭɘŮɠ ɞɘ ˊɟɞɓɚɏɣŮɘɠ ɜŬ ŮˊɖɟŮɎɕɞɡɜ Űɞ ɔŮɔɞɜɧɠ ˊɞɡ ŮˊɘɢŮɘɟŮɑŰŬɘ ɜŬ 

ˊɟɞɓɚŮűɗŮɑ 

ũɘŬ ˊŬɟɎŭŮɘɔɛŬ ůŮ ˊŮŭɑŬ ɧˊɤɠ Űɞ ɢɟɖɛŬŰɘůŰɐɟɘɞ, ɖ ŭɖɛɞůɑŮɡůɖ ˊɟɞɓɚɏɣŮɤɜ ɛˊɞɟŮɑ ɜŬ 

ɞŭɖɔɐůŮɘ Űɞɜ əɧůɛɞ ˊɟɞɠ Űɖ ɛŬɕɘəɐ ŮűŬɟɛɞɔɐ Űɖɠ ɡˊɧŭŮɘɝɖɠ Űɖɠ ˊɟɧɓɚŮɣɖɠ əɘ ɏŰůɘ ɜŬ 
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ɡˊɎɟɝŮɘ ɛɘŬ ŬɡŰɞŮəˊɚɐɟɤůɖ Űɖɠ. ȷɜŰɑɗŮŰŬ Ŭɜ ɚɧɔɞɡ ɢɎɟɖ ŭɖɛɞůɘŮɡɗŮɑ ɛɘŬ ˊɟɧɓɚŮɣɖ 

ɔɘŬ Űɖɜ ŮɝɎˊɚɤůɖ ɛɘŬɠ ŬůɗɏɜŮɘŬɠ ŰɧŰŮ ɛˊɞɟŮɑ ɞ əɧůɛɞɠ ɜŬ ˊɎɟŮɘ ˊŮɟɘůůɧŰŮɟŬ ɛɏŰɟŬ 

ˊɟɞůŰŬůɑŬɠ ɏŰůɘ ɩůŰŮ ɜŬ ˊŮɟɘɞɟɘůɗŮɑ ɖ ŮɝɎˊɚɤůɖ Űɖɠ əŬɘ ůɡɜŮˊɩɠ ɖ ˊɟɧɓɚŮɣɖ ɜŬ 

ŬɡŰɞŬəɡɟɤɗŮɑ.  

ɇŬ ɓŬůɘəɎ ɓɐɛŬŰŬ ůŮ ɛɘŬ ŭɘŬŭɘəŬůɑŬ ˊɟɧɔɜɤůɖɠ ŮɑɜŬɘ ŰŬ Ůɝɐɠ: 

1. ȾŬɗɞɟɘůɛɧɠ ˊɟɞɓɚɐɛŬŰɞɠ: ɄɟɏˊŮɘ ɜŬ ŬˊŬɜŰɖɗɞɨɜ ŮɟɤŰɐɛŬŰŬ ɧˊɤɠ ˊɞɘɞɠ əŬɘ 

ˊɤɠ ɗŬ ɢɟɖůɘɛɞˊɞɘɐůŮɘ Űɘɠ ˊɟɞɓɚɏɣŮɘɠ, ˊɞɘɞɠ ɗŬ ůɡɚɚɏɝŮɘ ŰŬ ůŰɞɘɢŮɑŬ, ˊɞɘɞɠ ɗŬ 

ůɡɜŰɖɟɐůŮɘ Űɘɠ ɓɎůŮɘɠ ŭŮŭɞɛɏɜɤɜ əɚˊ. 

2. Ɇɡɚɚɞɔɐ ˊɚɖɟɞűɞɟɘɩɜ: ɄɟɏˊŮɘ ɜŬ ůɡɚɚŮɢɗɞɨɜ ˊɟɘɜ ɝŮəɘɜɐůŮɘ ɖ ŭɘŬŭɘəŬůɑŬ 

ˊɟɧɔɜɤůɖɠ, ŬˊŬɘŰɞɨɜŰŬɘ ůŰŬŰɘůŰɘəɎ ŭŮŭɞɛɏɜŬ ŬɚɚɎ əŬɘ ŮɛˊŮɘɟɑŬ. 

3. ɄɟɞəŬŰŬɟŰɘəɐ ɐ ŭɘŮɟŮɡɜɖŰɘəɐ ŬɜɎɚɡůɖ: ȷˊŮɘəɧɜɘůɖ ŭŮŭɞɛɏɜɤɜ, ŭɘŬɢŮɑɟɘůɖ əŮɜɩɜ 

əŬɘ ɛɖŭŮɜɘəɩɜ Űɘɛɩɜ, ɖɛŮɟɞɚɞɔɘŬəɏɠ ˊɟɞůŬɟɛɞɔɏɠ, ůŰŬŰɘůŰɘəɐ ŬɜɎɚɡůɖ. 

4. Ⱥˊɘɚɞɔɐ əŬɘ ˊɟɞůŬɟɛɞɔɐ ɛɞɜŰɏɚɞɡ: Ⱥˊɘɚɞɔɐ Űɖɠ ɛŮɗɧŭɞɡ ˊɟɧɔɜɤůɖɠ əŬɘ 

əŬɗɞɟɘůɛɧɠ Űɤɜ ˊŬɟŬɛɏŰɟɤɜ. 

5. ɉɟɐůɖ əŬɘ Ŭɝɘɞɚɧɔɖůɖ Űɞɡ ˊɟɞɔɜɤůŰɘəɞɨ ɛɞɜŰɏɚɞɡ: ɉɟɖůɘɛɞˊɞɘŮɑŰŬɘ Űɞ 

ŮˊɘɚŮɔɛɏɜɞ ɛɞɜŰɏɚɞ əŬɘ ɡˊɞɚɞɔɑɕŮŰŬɘ ɖ ŬəɟɑɓŮɘɎ Űɞɡ, ŭɖɚŬŭɐ ˊɧůɞ ɞɘ ˊŬɟŬɔɧɛŮɜŮɠ 

ˊɟɞɓɚɏɣŮɘɠ ˊɚɖůɘɎɕɞɡɜ Űɖɜ ˊɟŬɔɛŬŰɘəɧŰɖŰŬ (FSU NTUA, 2019). 

2.1.2 Ʉɟɧɔɜɤůɖ ɕɐŰɖůɖɠ ůŰɖɜ ŮűɞŭɘŬůŰɘəɐ ŬɚɡůɑŭŬ 

ȼ ́ ɟɧɔɜɤůɖ ɕɐŰɖůɖɠ ŬˊɞŰŮɚŮɑ Űɖ ɓɎůɖ ɧɚɞɡ Űɞɡ ůɢŮŭɘŬůɛɞɨ Űɖɠ ŮűɞŭɘŬůŰɘəɐɠ 

ŬɚɡůɑŭŬɠ. Ƀ ˊɟɞɔɟŬɛɛŬŰɘůɛɧɠ ́ɞɚɚɩɜ ŭɟŬůŰɖɟɘɞŰɐŰɤɜ Ŭˊɧ Űɖɜ ˊŬɟŬɔɤɔɐ, Űɘɠ 

ɛŮŰŬűɞɟɏɠ, Űɖ ŭɘŬɗɏůɘɛɖ ɢɤɟɖŰɘəɧŰɖŰŬ, Űɞ ŮˊɑˊŮŭɞ Űɤɜ ŬˊɞɗŮɛɎŰɤɜ ŬɚɚɎ əŬɘ Űɞ 

ŬˊŬɘŰɞɨɛŮɜɞ ɛɏɔŮɗɞɠ Űɞɡ ŮɟɔŬŰɘəɞɨ ŭɡɜŬɛɘəɞɨ ɐ Űɞɜ ŬˊŬɟŬɑŰɖŰɞ Ůɝɞˊɚɘůɛɧ ŮɝŬɟŰɎŰŬɘ 

əŬŰɎ əɨɟɘɞ ɚɧɔɞ Ŭˊɧ Űɖɜ ˊɟɧɔɜɤůɖ ɕɐŰɖůɖɠ. Ⱥˊɑůɖɠ ŬˊɞűɎůŮɘɠ ɔɘŬ Űɞɜ ůŰɟŬŰɖɔɘəɧ 

ůɢŮŭɘŬůɛɧ ɧˊɤɠ ɖ Űɟɞˊɞˊɞɑɖůɖ Űɞɡ ŭɘəŰɨɞɡ ŭɘŬɜɞɛɐɠ, ɖ əŬŰŬůəŮɡɐ Ůˊɘˊɚɏɞɜ 

ŮɔəŬŰŬůŰɎůŮɤɜ ə.ɚˊ. ɚŬɛɓɎɜɞɜŰŬɘ ɛŮ ɔɜɩɛɞɜŬ Űɖɜ ŬˊɞŰŮɚŮůɛŬŰɘəɐ ˊɟɧɔɜɤůɖ ɕɐŰɖůɖɠ. 

ȰˊŮɘŰŬ ŬɜŬɚɨɞɜŰŬɘ əɎˊɞɘŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɤɜ ˊɟɞɓɚɏɣŮɤɜ əŬɘ ˊɤɠ ůɡɜŭɏɞɜŰŬɘ ɛŮ 

ŬˊɞűɎůŮɘɠ ůŰɖɜ ŮűɞŭɘŬůŰɘəɐ ŬɚɡůɑŭŬ. 

Ʉɞɚɚɏɠ űɞɟɏɠ ɖ ˊɟɧɔɜɤůɖ ɕɐŰɖůɖɠ ŰŬɡŰɑɕŮŰŬɘ ɛŮ Űɖɜ ˊɟɧɔɜɤůɖ ˊɤɚɐůŮɤɜ, ŬɡŰɧ ɧɛɤɠ 

ŭŮɜ ɘůɢɨŮɘ ˊɎɜŰŬ əŬɗɩɠ ɖ ŮˊɘɢŮɑɟɖůɖ ɛˊɞɟŮɑ ɜŬ ɛɖ ɓɟɑůəŮŰŬɘ ůŮ ɗɏůɖ ɜŬ əŬɚɨɣŮɘ Űɖɜ 

ŬˊŬɘŰɞɨɛŮɜɖ ɕɐŰɖůɖ əɘ ɏŰůɘ ɞ Ŭɟɘɗɛɧɠ ˊɤɚɐůŮɤɜ ɜŬ ŮɑɜŬɘ ŭɘŬűɞɟŮŰɘəɧɠ Ŭˊɧ ŬɡŰɧɜ Űɖɠ 

ɕɐŰɖůɖɠ Űɞɡ ˊɟɞɥɧɜŰɞɠ Ŭˊɧ Űɞɡɠ ˊŮɚɎŰŮɠ. ɆɡɜŮˊɩɠ ɖ ŭɘŬűɞɟɎ ŬɜɎɛŮůŬ ůŮ ŬɡŰɎ ŰŬ ŭɨɞ 

ɛŮɔɏɗɖ ˊɟɏˊŮɘ ɜŬ ŮɝŮŰɎɕŮŰŬɘ ůŮ əɎɗŮ ˊŮɟɑˊŰɤůɖ əŬŰɎ Űɖ ŭɘŮɝŬɔɤɔɐ ˊɟɞɓɚɏɣŮɤɜ. 

ȳˊɤɠ ɏɢŮɘ ɐŭɖ ŬɜŬűŮɟɗŮɑ ɞɘ ˊɟɞɓɚɏɣŮɘɠ ŮɑɜŬɘ ˊɎɜŰŬ ŬɜŬəɟɘɓŮɑɠ əŬɘ ˊŮɟɘɚŬɛɓɎɜɞɡɜ ůŰɖɜ 

Űɘɛɐ Űɞɡɠ əɎˊɞɘɞ ɛɏŰɟɞ ůűɎɚɛŬŰɞɠ. ɄɟɏˊŮɘ ɜŬ ɔɑɜŮɘ əŬŰŬɜɞɖŰɐ ɖ ůɖɛŬůɑŬ Űɞɡ ůűɎɚɛŬŰɞɠ 

əŬɘ ɖ Űɘɛɐ Űɞɡ ŭŮɜ ˊɟɏˊŮɘ ɜŬ ŬɔɜɞɖɗŮɑ ŬɚɚɎ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ ůŮ ŮɜɏɟɔŮɘŮɠ ˊɞɡ ɗŬ 

ŮɚŬɢɘůŰɞˊɞɘɞɨɜ Űɞ ɓŬɗɛɧ Űɖɠ ŬɓŮɓŬɘɧŰɖŰŬɠ ůŮ ɛɘŬ ŮűɞŭɘŬůŰɘəɐ ŬɚɡůɑŭŬ ɧˊɤɠ ɔɘŬ 

ˊŬɟɎŭŮɘɔɛŬ ɜŬ ɔɑɜŮɘ ɞɟɘůɛɧɠ əŬŰɎɚɚɖɚɞɡ ŬˊɞɗɏɛŬŰɞɠ ŬůűŬɚŮɑŬɠ ɓɎůŮɘ Űɞɡ ůűɎɚɛŬŰɞɠ 

ˊɟɧɓɚŮɣɖɠ. 

Ƀɘ ɛŬəɟɞˊɟɧɗŮůɛŮɠ ˊɟɞɓɚɏɣŮɘɠ ŮɑɜŬɘ ůɡɜɐɗɤɠ ɚɘɔɧŰŮɟɞ ŬəɟɘɓŮɑɠ Ŭˊɧ Űɘɠ 

ɓɟŬɢɡˊɟɧɗŮůɛŮɠ, ŭɖɚŬŭɐ ɏɢɞɡɜ ɛŮɔŬɚɨŰŮɟɖ Űɡˊɘəɐ Ŭˊɧəɚɘůɖ ůűɎɚɛŬŰɞɠ əŬɘ ŬɡŰɧ 



 
20 

ɔŮɜɘəɎ ŰɞɜɑɕŮɘ Űɖ ůɖɛŬůɑŬ ˊɞɡ ɏɢŮɘ ɞ ɢɟɧɜɞɠ Ŭˊɧəɟɘůɖɠ ůŮ əɎɗŮ ŰɛɐɛŬ Űɖɠ ŮűɞŭɘŬůŰɘəɐɠ 

ŬɚɡůɑŭŬɠ. ũɘŬ ˊŬɟɎŭŮɘɔɛŬ Ŭɜ Űɞ ɢɟɞɜɘəɧ ŭɘɎůŰɖɛŬ ˊŬɟɎŭɞůɖɠ ɛɘŬɠ ˊŬɟŬɔɔŮɚɑŬɠ ŮɑɜŬɘ 

ůɨɜŰɞɛɞ ŰɧŰŮ ɞ ŬɜŮűɞŭɘŬůɛɧɠ ɛˊɞɟŮɑ ɜŬ ɔɑɜŮɘ ɓɎůŮɘ ɓɟŬɢɡˊɟɧɗŮůɛɤɜ ˊɟɞɓɚɏɣŮɤɜ ɞɘ 

ɞˊɞɑŮɠ ŮɑɜŬɘ ˊɘɞ ŬəɟɘɓŮɑɠ. ȷəɧɛŬ ɏɢŮɘ ˊŬɟŬŰɖɟɖɗŮɑ ɧŰɘ əŬɘ ɞɘ ůɡɔəŮɜŰɟɤŰɘəɏɠ ˊɟɞɓɚɏɣŮɘɠ 

ŮɑɜŬɘ ˊɘɞ ŬəɟɘɓŮɑɠ Ŭˊɧ Űɘɠ Ůˊɘɛɏɟɞɡɠ əŬɘ ŬɡŰɧ əŬɗɞɟɑɕŮɘ Űɘɠ ŬˊɞűɎůŮɘɠ ˊɞɡ Ŭűɞɟɞɨɜ Űɖɜ 

ˊɟɞɛɐɗŮɘŬ ɡɚɘəɩɜ ˊɞɡ ɛˊɞɟɞɨɜ ɜŬ ɔɑɜɞɡɜ ŮɑŰŮ ůŮ ŮˊɑˊŮŭɞ əŬŰŬůŰɐɛŬŰɞɠ 

ˊŬɟŬŭŮɑɔɛŬŰɞɠ ɢɎɟɘɜ ŮɑŰŮ əŮɜŰɟɘəɞɨ ůɖɛŮɑɞɡ ŭɘŬɜɞɛɐɠ əŬɘ ɛŮŰɎ ɜŬ ɛɞɘɟŬůŰɞɨɜ ůŰŬ 

Ůˊɘɛɏɟɞɡɠ əŬŰŬůŰɐɛŬŰŬ. 

Ⱥˊɑůɖɠ ɧůɞ ˊɘɞ ɛŬəɟɘɎ Ŭˊɧ Űɞɜ əŬŰŬɜŬɚɤŰɐ ɓɟɑůəŮŰŬɘ ɛɘŬ ŮˊɘɢŮɑɟɖůɖ ůŰɖɜ ŮűɞŭɘŬůŰɘəɐ 

ŬɚɡůɑŭŬ Űɧůɞ ɛŮɔŬɚɨŰŮɟɞ ŮɑɜŬɘ Űɞ ůűɎɚɛŬ ˊɟɧɓɚŮɣɖɠ. ȷɡŰɧ ɞűŮɑɚŮŰŬɘ ůŰɞ ɚŮɔɧɛŮɜɞ 

űŬɘɜɧɛŮɜɞ Űɞɡ ɛŬůŰɑɔɘɞɡ (bullwhip effect) Űɞ ɞˊɞɑɞ ɏɢŮɘ ɜŬ əɎɜŮɘ ɛŮ Űɖ ŭɘŬůŰɟɏɓɚɤůɖ Űɤɜ 

ˊɚɖɟɞűɞɟɘɩɜ ůɡɜŮˊɩɠ əŬɘ Űɤɜ ŭŮŭɞɛɏɜɤɜ ˊɟɧɓɚŮɣɖɠ Ŭˊɧ Űɞ ɏɜŬ ŰɛɐɛŬ Űɖɠ 

ŮűɞŭɘŬůŰɘəɐɠ ŬɚɡůɑŭŬɠ ůŰɞ Ɏɚɚɞ. ȯɟŬ əɎɗŮ ůŰɎŭɘɞ ɏɢŮɘ ɛɘŬ ŭɘŬűɞɟŮŰɘəɐ ŮəŰɑɛɖůɖ Űɖɠ 

ɕɐŰɖůɖɠ əɎŰɘ ˊɞɡ ŮˊɖɟŮɎɕŮɘ Űɖɜ Ŭˊɧŭɞůɖ Űɖɠ ŮűɞŭɘŬůŰɘəɐɠ ŬɚɡůɑŭŬɠ. ȼ ůɡɜŮɟɔŬŰɘəɐ 

ˊɟɧɓɚŮɣɖ ˊɞɡ ɓŬůɑɕŮŰŬɘ ůŰɘɠ ˊɤɚɐůŮɘɠ ůŰɞɜ ŰŮɚɘəɧ ˊŮɚɎŰɖ ɓɞɖɗɎ ɜŬ ɛŮɘɤɗŮɑ Űɞ ůűɎɚɛŬ 

ˊɟɧɓɚŮɣɖɠ. 

ɆɡɜɞɣɑɕɞɜŰŬɠ ɖ ˊɟɧɔɜɤůɖ ɕɐŰɖůɖɠ ůɢŮŰɑɕŮŰŬɘ ɛŮ ˊɞɚɚɞɨɠ ˊŬɟɎɔɞɜŰŮɠ Űɞɡɠ ɞˊɞɑɞɡɠ 

əɎɗŮ ŮˊɘɢŮɑɟɖůɖ ˊɟɏˊŮɘ ɜŬ əŬŰŬɜɞɐůŮɘ ˊɟɞŰɞɨ ŮˊɘɚɏɝŮɘ əŬŰɎɚɚɖɚɖ ɛŮɗɞŭɞɚɞɔɑŬ 

ˊɟɧɓɚŮɣɖɠ (Chopra & Meindl, 2015), ɛŮɟɘəɞɑ Ŭˊɧ ŬɡŰɞɨɠ ŮɑɜŬɘ ɞɘ Ůɝɐɠ: 

- ɄŬɟŮɚɗɞɨůŬ ɕɐŰɖůɖ 

- ɉɟɧɜɞɠ ŬɜŮűɞŭɘŬůɛɞɨ Űɞɡ ˊɟɞɥɧɜŰɞɠ 

- ɄɟɞɔɟŬɛɛŬŰɘůɛɏɜɖ ŭɘŬűɐɛɘůɖ ɐ ɛɎɟəŮŰɘɜɔə 

- ɄɟɞɔɟŬɛɛŬŰɘůɛɏɜŮɠ ŮəˊŰɩůŮɘɠ 

- ȾŬŰɎůŰŬůɖ Űɖɠ ɞɘəɞɜɞɛɑŬɠ 

- ȺɜɏɟɔŮɘŮɠ Űɤɜ ŬɜŰŬɔɤɜɘůŰɩɜ  

2.1.3 ȾŬŰɖɔɞɟɑŮɠ ˊɟɞɓɚɏɣŮɤɜ 

ɇŬ ˊɟɞɓɚɐɛŬŰŬ ˊɟɧɔɜɤůɖɠ ˊɞɘəɑɚɞɡɜ ɧůɞɜ ŬűɞɟɎ Űɞ ɢɟɞɜɘəɧ ɞɟɑɕɞɜŰŬ, Űɖɜ ŮˊɎɟəŮɘŬ 

ɐ Űɞ ɛɞŰɑɓɞ Űɤɜ ŭŮŭɞɛɏɜɤɜ Űɞɡɠ ŬɚɚɎ əŬɘ ŭɘɎűɞɟŮɠ ɎɚɚŮɠ ɛŮŰŬɓɚɖŰɏɠ Űɞɡɠ. ɈˊɎɟɢŮɘ 

ɚɞɘˊɧɜ ˊɚɖɗɩɟŬ ɛŮɗɧŭɤɜ ˊɟɞɓɚɏɣŮɤɜ əŬɗŮɛɑŬ əŬŰɎɚɚɖɚɖ ɔɘŬ əɎɗŮ ˊŮɟɑˊŰɤůɖ. ɀɘŬ 

ůɡɜɐɗɖɠ əŬŰɖɔɞɟɘɞˊɞɑɖůɖ ŬɡŰɩɜ Űɤɜ ɛŮɗɧŭɤɜ ɓŬůɑɕŮŰŬɘ ůŰɖ ŭɘŬɗŮůɘɛɧŰɖŰŬ Űɤɜ 

ŭŮŭɞɛɏɜɤɜ Űɞɡ ˊɟɞɓɚɐɛŬŰɞɠ. Ⱥˊɞɛɏɜɤɠ ɔɑɜŮŰŬɘ ɞ ŭɘŬɢɤɟɘůɛɧɠ ůŰɘɠ ŬəɧɚɞɡɗŮɠ 

əŬŰɖɔɞɟɑŮɠ: 

- ɄɞɘɞŰɘəɏɠ ɛɏɗɞŭɞɘ ́ ɟɧɓɚŮɣɖɠ: Ƀɘ ˊɞɘɞŰɘəɏɠ ɐ Ŭɚɚɘɩɠ əɟɘŰɘəɏɠ ɛɏɗɞŭɞɘ ŮɑɜŬɘ əɡɟɑɤɠ 

ɡˊɞəŮɘɛŮɜɘəɏɠ əŬɘ ɓŬůɑɕɞɜŰŬɘ ůŰɖɜ Ŭɜɗɟɩˊɘɜɖ əɟɑůɖ. ȺɜŭŮɑəɜɡɜŰŬɘ ɧŰŬɜ ŮɑɜŬɘ 

ŭɘŬɗɏůɘɛŬ ŮɚɎɢɘůŰŬ ɘůŰɞɟɘəɎ ŭŮŭɞɛɏɜŬ ŬɚɚɎ ɡˊɎɟɢŮɘ ŮˊŬɟəɐɠ ɔɜɩůɖ Űɞɡ 

ˊɟɞɓɚɐɛŬŰɞɠ Ŭˊɧ Űɞɡɠ Ůɘŭɘəɞɨɠ. ȷɡŰɏɠ ɞɘ ɛɏɗɞŭɞɘ ŭŮɜ ŮɑɜŬɘ Ŭˊɚɏɠ ŮɘəŬůɑŮɠ ŬɚɚɎ əŬɚɎ 

ŭɘŬɟɗɟɤɛɏɜŮɠ ˊɟɞůŮɔɔɑůŮɘɠ ɞɘ ɞˊɞɑŮɠ ŭɑɜɞɡɜ əŬɚɏɠ ˊɟɞɓɚɏɣŮɘɠ ůŮ ˊɟɞɓɚɐɛŬŰŬ 

ɢɤɟɑɠ ɜŬ ɢɟɖůɘɛɞˊɞɘɐůɞɡɜ ˊŬɟŮɚɗɞɜŰɘəɎ ůŰɞɘɢŮɑŬ. ȺəŰɧɠ Ŭˊɧ ˊŮɟɘˊŰɩůŮɘɠ ˊɞɡ ŭŮɜ 
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ɡˊɎɟɢɞɡɜ ɘůŰɞɟɘəɎ ŭŮŭɞɛɏɜŬ  ŰɏŰɞɘɞɡ Ůɑŭɞɡɠ ˊɟɞɓɚɏɣŮɘɠ ɛˊɞɟɞɨɜ ɜŬ 

ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ ɧŰŬɜ ɚŬɜůɎɟŮŰŬɘ ɏɜŬ əŬɘɜɞɨɟɔɘɞ ˊɟɞɥɧɜ, ɧŰŬɜ ɛˊŬɑɜŮɘ ɜɏɞɠ 

ŬɜŰŬɔɤɜɘůŰɐɠ ůŰɖɜ ŬɔɞɟɎ, ɔɘŬ ɜŬ ˊɟɞɓɚŮűɗŮɑ ɛŬəɟɞɢɟɧɜɘŬ ɕɐŰɖůɖ ůŮ ɏɜŬ ɜɏɞ 

əɚɎŭɞ, ůŰɘɠ ŰŮɢɜɞɚɞɔɘəɏɠ ˊɟɞɓɚɏɣŮɘɠ əɚˊ. ȷəɧɛŬ ɞɘ ˊɞɘɞŰɘəɏɠ ɛɏɗɞŭɞɘ 

ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ůŮ ůɡɜŭɡŬůɛɧ ɛŮ ˊɞůɞŰɘəɏɠ ŮˊɘŭɘɩəɞɜŰŬɠ ɏŰůɘ ɛŮɔŬɚɨŰŮɟɖ 

ŬəɟɑɓŮɘŬ ɔɘŬ ɞɟɘůɛɏɜŮɠ ˊŮɟɘˊŰɩůŮɘɠ. ȾɎˊɞɘŮɠ ɔɜɤůŰɏɠ ɛɏɗɞŭɞɘ ŮɑɜŬɘ ɖ ɛɏɗɞŭɞɠ 

Delphi, ɖ ˊɟɧɔɜɤůɖ əŬŰɎ ŬɜŬɚɞɔɑŬ, ɖ ɏɟŮɡɜŬ ŬɔɞɟɎɠ (market research) ə.ɚ́ . ũɘŬ Űɖ 

ɢɟɐůɖ ŰɏŰɞɘɤɜ ɛŮɗɧŭɤɜ ŮɑɜŬɘ ŬˊŬɟŬɑŰɖŰɖ ŮɛˊŮɘɟɑŬ, ɔɜɩůɖ əŬɘ əɟɘŰɘəɐ ɘəŬɜɧŰɖŰŬ. 

- ɄɞůɞŰɘəɏɠ ɛɏɗɞŭɞɘ ˊɟɧɓɚŮɣɖɠ: Ƀɘ ůɡɔəŮəɟɘɛɏɜŮɠ ɛɏɗɞŭɞɘ ŮɑɜŬɘ əŬɘ ŬɡŰɏɠ ůŰɘɠ 

ɞˊɞɑŮɠ ŮˊɘəŮɜŰɟɩɜŮŰŬɘ ɖ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ. Ƀɘ ˊɞůɞŰɘəɏɠ ɛɏɗɞŭɞɘ ɛˊɞɟɞɨɜ ɜŬ 

ŮűŬɟɛɞůŰɞɨɜ ɧŰŬɜ ɡˊɎɟɢŮɘ ŭɘŬɗɏůɘɛɖ ˊɚɖɟɞűɞɟɑŬ ɔɘŬ Űɞ ˊŬɟŮɚɗɧɜ, ŬɡŰɐ ɖ 

ˊɚɖɟɞűɞɟɑŬ ɛˊɞɟŮɑ ɜŬ ˊɞůɞŰɘəɞˊɞɘɖɗŮɑ ɡˊɧ Űɖɜ ɛɞɟűɐ ŬɟɘɗɛɖŰɘəɩɜ ŭŮŭɞɛɏɜɤɜ 

(ůɡɜɐɗɤɠ ɢɟɞɜɞůŮɘɟɩɜ) əŬɗɩɠ əŬɘ ɧŰŬɜ ɡˊɞŰŮɗŮɑ ɧŰɘ əɎˊɞɘŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ 

ˊŬɟŮɚɗɞɜŰɘəɩɜ ɛɞŰɑɓɤɜ ŬɡŰɩɜ ɗŬ ŮɝŬəɞɚɞɡɗɐůɞɡɜ ɜŬ ɡűɑůŰŬɜŰŬɘ əŬɘ ůŰɞ ɛɏɚɚɞɜ. 

ɈˊɎɟɢŮɘ ˊɚɖɗɩɟŬ ŭɘŬɗɏůɘɛɤɜ ˊɞůɞŰɘəɩɜ ɛŮɗɧŭɤɜ əŬɘ əɎɗŮ ɛɏɗɞŭɞɠ ŮɑɜŬɘ 

əŬŰɎɚɚɖɚɖ ɔɘŬ ůɡɔəŮəɟɘɛɏɜɖ ˊŮɟɑůŰŬůɖ ŬɜɎɚɞɔŬ ɛŮ Űɞ əɧůŰɞɠ, Űɖɜ ŮˊɘŭɘɤəɧɛŮɜɖ 

ŬəɟɑɓŮɘŬ əŬɘ Űɘɠ ɘŭɘɧŰɖŰŮɠ əɎɗŮ ˊɟɞɓɚɐɛŬŰɞɠ. ɀŮ Űɖ ůŮɘɟɎ Űɞɡɠ ɞɘ ˊɞůɞŰɘəɏɠ ɛɏɗɞŭɞɘ 

ɛˊɞɟɞɨɜ ɜŬ ɢɤɟɘůɗɞɨɜ ůŰɘɠ ŬəɧɚɞɡɗŮɠ ɡˊɞəŬŰɖɔɞɟɑŮɠ: 

o ɀɏɗɞŭɞɘ ɢɟɐůɖɠ ɛɞɜŰɏɚɤɜ ɢɟɞɜɞůŮɘɟɩɜ: ȷɡŰɏɠ ɞɘ ɛɏɗɞŭɞɘ 

ɢɟɖůɘɛɞˊɞɘɞɨɜ ɘůŰɞɟɘəɎ ŭŮŭɞɛɏɜŬ ɔɘŬ ɜŬ əɎɜɞɡɜ ɛɘŬ ˊɟɧɓɚŮɣɖ. ȸŬůɑɕɞɜŰŬɘ 

ůŰɖɜ ɡˊɧɗŮůɖ ɧŰɘ ɖ ˊɟɞɓɚŮˊɧɛŮɜɖ Űɘɛɐ ŮɝŬɟŰɎŰŬɘ Ŭˊɧ Űɘɠ ˊɟɞɖɔɞɨɛŮɜŮɠ Ŭˊɧ 

ŬɡŰɐ Űɘɛɏɠ. ȺɑɜŬɘ ůɢŮŰɘəɎ ŬˊɚɞɨůŰŮɟŮɠ ɛɏɗɞŭɞɘ ɧůɞɜ ŬűɞɟɎ Űɖɜ ŮűŬɟɛɞɔɐ 

Űɞɡɠ əŬɘ ŬˊɞŰŮɚɞɨɜ ɏɜŬ əŬɚɧ ůɖɛŮɑɞ Ůəəɑɜɖůɖɠ ɔɘŬ Űɖ ŭɘŮɝŬɔɤɔɐ 

ˊɟɞɓɚɏɣŮɤɜ. 

o ɀɏɗɞŭɞɘ ŬɘŰɘɞəɟŬŰɘəɩɜ ɛɞɜŰɏɚɤɜ: Ƀɘ ŬɘŰɘɞəɟŬŰɘəɏɠ ɐ Ŭɚɚɘɩɠ 

ŮˊŮɝɖɔɖɛŬŰɘəɏɠ ɛɏɗɞŭɞɘ ɡˊɞɗɏŰɞɡɜ ɧŰɘ ɖ Űɘɛɐ Űɖɠ ˊɟɧɓɚŮɣɖɠ ɏɢŮɘ ɡɣɖɚɧ 

ɓŬɗɛɧ ůɡůɢɏŰɘůɖɠ ɛŮ ɛɘŬ ɐ ˊŮɟɘůůɧŰŮɟŮɠ ŬɜŮɝɎɟŰɖŰŮɠ ɛŮŰŬɓɚɖŰɏɠ. ɆɨɛűɤɜŬ 

ɛŮ ŬɡŰɧ Űɞ ɛɞɜŰɏɚɞ ɞˊɞɘŬŭɐˊɞŰŮ ŬɚɚŬɔɐ ůŰɘɠ ŬɜŮɝɎɟŰɖŰŮɠ ɛŮŰŬɓɚɖŰɏɠ 

(Ůɘůɧŭɞɡ) ɗŬ ŮˊɖɟŮɎůŮɘ Űɞ ŬˊɞŰɏɚŮůɛŬ ˊɟɧɓɚŮɣɖɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ (ɏɝɞŭɞɠ) 

ɗŮɤɟɩɜŰŬɠ ɧŰɘ ɖ ɛŮŰŬɝɨ Űɞɡɠ ŮˊŮɝɖɔɖɛŬŰɘəɐ ůɢɏůɖ ɗŬ ˊŬɟŬɛŮɑɜŮɘ ɑŭɘŬ. 

o ɄɟɞɖɔɛɏɜŮɠ ɛɏɗɞŭɞɘ: ɄɟɧəŮɘŰŬɘ ɔɘŬ ɛŮɗɧŭɞɡɠ ˊɞɡ ɏɢɞɡɜ ŬɜŬˊŰɡɢɗŮɑ ɛŮ 

ɓɎůɖ ŰŬ ˊŬɟŬˊɎɜɤ ɛɞɜŰɏɚŬ, ɗŬ ɛˊɞɟɞɨůŬɜ ɜŬ ɡˊŬɢɗɞɨɜ ůŮ ŬɡŰɏɠ Űɘɠ 

əŬŰɖɔɞɟɑŮɠ ŬɚɚɎ ɛŮɚŮŰɩɜŰŬɘ ɝŮɢɤɟɘůŰɎ əŬɗɩɠ ɢɟɖůɘɛɞˊɞɘɞɨɜ ˊɘɞ 

ŮɝŮɚɘɔɛɏɜŮɠ əŬɘ ˊŮɟɑˊɚɞəŮɠ ŰŮɢɜɘəɏɠ ɚŬɛɓŬɜɧɛŮɜŮɠ Ŭˊɧ ŰŬ ˊŮŭɑŬ Űɖɠ 

Ůɝɧɟɡɝɖɠ ŭŮŭɞɛɏɜɤɜ, Űɖɠ ŰŮɢɜɖŰɐɠ ɜɞɖɛɞůɨɜɖɠ əŬɘ Űɖɠ ɛɖɢŬɜɘəɐɠ ɛɎɗɖůɖɠ.  

Ʉɘɞ ˊɎɜɤ ˊŬɟɞɡůɘɎůŰɖəŮ ɛɘŬ əŬŰɖɔɞɟɘɞˊɞɑɖůɖ Űɤɜ ɛŮɗɧŭɤɜ ˊɟɞɓɚɏɣŮɤɜ ɢɤɟɑɠ ŬɡŰɧ 

ɜŬ ůɖɛŬɑɜŮɘ ɧŰɘ ɖ ůɡɔəŮəɟɘɛɏɜɖ ŮɑɜŬɘ əŬɘ ɖ ɛɞɜŬŭɘəɐ ɛɘŬɠ əŬɘ ɗŬ ɛˊɞɟɞɨůŬɜ ɜŬ 

ˊɟɞůŰŮɗɞɨɜ ɛɏɗɞŭɞɘ ˊɟɞůɞɛɞɑɤůɖɠ ˊɞɡ Ŭűɞɟɞɨɜ ɔɘŬ ˊŬɟɎŭŮɘɔɛŬ Űɖɜ ˊɟɧɓɚŮɣɖ 

ɕɐŰɖůɖɠ ɐ ɜŬ ɔɑɜŮɘ ŬɜŬűɞɟɎ ůŮ ůɡɜŭɡŬůɛɞɨɠ ɛɞɜŰɏɚɤɜ ɧˊɤɠ ŬɡŰɧɠ Űɞɡ ɛɞɜŰɏɚɞɡ 

ɢɟɞɜɞůŮɘɟɩɜ ɛŮ Űɞ ŬɘŰɘɞəɟŬŰɘəɧ. ȼ əŬŰɖɔɞɟɘɞˊɞɑɖůɖ ŬɡŰɐ ˊŬɟɘůŰɎɜŮŰŬɘ ůɢɖɛŬŰɘəɎ ůŰɞ 

ɆɢɐɛŬ 2ï1 əŬɘ əɎˊɞɘŮɠ Ŭˊɧ Űɘɠ ŰŮɢɜɘəɏɠ ˊɟɞɓɚɏɣŮɤɜ ŬɡŰɩɜ Űɤɜ əŬŰɖɔɞɟɘɩɜ 

ˊŮɟɘɔɟɎűɞɜŰŬɘ ŬɜŬɚɡŰɘəɎ ůŮ ŮˊɧɛŮɜɞ əŮűɎɚŬɘɞ Űɖɠ ŮɟɔŬůɑŬɠ. 
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ɆɢɐɛŬ 2ï1: ȾŬŰɖɔɞɟɑŮɠ ɀŮɗɧŭɤɜ ɄɟɧɓɚŮɣɖɠ 

ȾɎɗŮ ɛɏɗɞŭɞɠ ŮˊɘɚɏɔŮŰŬɘ ɛŮ ɓɎůɖ Űɞɜ ɞɟɑɕɞɜŰŬ ˊɟɧɓɚŮɣɖɠ ŭɖɚŬŭɐ Űɞɜ ŭŮɑəŰɖ ˊɞɡ 

ŭŮɑɢɜŮɘ ˊɧůŮɠ Űɘɛɏɠ ɛŮɚɚɞɜŰɘəɩɜ ɢɟɞɜɘəɩɜ ůɖɛŮɑɤɜ ŮɑɜŬɘ ŬɜŬɔəŬɑɞ ɜŬ ŮəŰɘɛɖɗɞɨɜ, ɏŰůɘ 

ˊŬɟŬəɎŰɤ ɢɤɟɑɕɞɜŰŬɘ ɞɘ ˊɟɞɓɚɏɣŮɘɠ ɧůɞɜ ŬűɞɟɎ Űɞ ɢɟɞɜɘəɧ ɞɟɑɕɞɜŰŬ ůŰɘɠ ŬəɧɚɞɡɗŮɠ 

əŬŰɖɔɞɟɑŮɠ (Hyndman & Athanasopoulos, 2020): 

- ȸɟŬɢɡˊɟɧɗŮůɛŮɠ ɞɘ ɞˊɞɑŮɠ ɢɟŮɘɎɕɞɜŰŬɘ ɔɘŬ Űɞɜ ˊɟɞɔɟŬɛɛŬŰɘůɛɧ Űɞɡ ˊɟɞůɤˊɘəɞɨ, 

Űɖɠ ˊŬɟŬɔɤɔɐɠ əŬɘ Űɖɠ ɛŮŰŬűɞɟɎɠ. ȷɡŰɞɨ Űɞɡ Ůɑŭɞɡɠ ɞɘ ˊɟɞɓɚɏɣŮɘɠ ŮˊɤűŮɚɞɨɜŰŬɘ 

Ŭˊɧ Űɞ ɔŮɔɞɜɧɠ ɧŰɘ ůɡɜɐɗɤɠ ŭŮɜ ɡˊɎɟɢɞɡɜ ŬɚɚŬɔɏɠ ůŮ ɛɘəɟɧ ɢɟɞɜɘəɧ ŭɘɎůŰɖɛŬ əŬɘ 

ɔɘŬ ŬɡŰɏɠ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ˊɞůɞŰɘəɏɠ ůŰŬŰɘůŰɘəɏɠ ɛɏɗɞŭɞɘ. Ƀ ɞɟɑɕɞɜŰŬɠ ˊɟɧɓɚŮɣɖɠ 

ůɡɜɐɗɤɠ ŮɑɜŬɘ ɛɘəɟɧŰŮɟɞɠ Űɤɜ 3 ˊŮɟɘɧŭɤɜ. 

- ɀŮůɞˊɟɧɗŮůɛŮɠ ɞɘ ɞˊɞɑŮɠ ŮɑɜŬɘ ŬˊŬɟŬɑŰɖŰŮɠ ɔɘŬ Űɞ əŬɗɞɟɘůɛɧ ɛŮɚɚɞɜŰɘəɩɜ 

ŬˊŬɘŰɐůŮɤɜ ůŮ ˊɧɟɞɡɠ, Űɖɜ ˊɟɧůɚɖɣɖ ˊɟɞůɤˊɘəɞɨ əŬɘ Űɖɜ ŬɔɞɟɎ Ůɝɞˊɚɘůɛɞɨ. Ƀ 

ɢɟɞɜɘəɧɠ ɞɟɑɕɞɜŰŬɠ ˊɟɧɓɚŮɣɖɠ Űɘɠ ˊŮɟɘůůɧŰŮɟŮɠ űɞɟɏɠ əɡɛŬɑɜŮŰŬɘ ŬɜɎɛŮůŬ ůŮ 12 

ɛŮ 15 ɛɐɜŮɠ ŭɖɚŬŭɐ ˊŮɟɑˊɞɡ ɏɜŬ ɞɘəɞɜɞɛɘəɧ ɏŰɞɠ. 

- ɀŬəɟɞˊɟɧɗŮůɛŮɠ ɞɘ ɞˊɞɑŮɠ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ɔɘŬ Űɞɜ ůŰɟŬŰɖɔɘəɧ ůɢŮŭɘŬůɛɧ, 

ŬˊɧűŬůɖ ɛŮɚɚɞɜŰɘəɩɜ ŮˊŮəŰɎůŮɤɜ, ɚŬɜůɎɟɘůɛŬ ɜɏɤɜ ˊɟɞɥɧɜŰɤɜ əɚˊ. ũɘŬ ŰɏŰɞɘŮɠ 

ˊɟɞɓɚɏɣŮɘɠ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ůɡɜɐɗɤɠ ˊɞɘɞŰɘəɏɠ ɛɏɗɞŭɞɘ əŬɘ ɞ ɞɟɑɕɞɜŰŬɠ 

ˊɟɧɓɚŮɣɖɠ ŮɑɜŬɘ ɛŮɔŬɚɨŰŮɟɞɠ Űɤɜ Űɟɘɩɜ ŮŰɩɜ (FSU NTUA, 2019). 

2.2 ɇŮɢɜɘəɏɠ ˊɟɞɓɚɏɣŮɤɜ 

ȾŬŰɖɔɞɟɑŮɠ 

ɀŮɗɧŭɤɜ 

ɄɟɧɓɚŮɣɖɠ 

ɄɞɘɞŰɘəɏɠ (ȾɟɘŰɘəɏɠ) 

ɀɏɗɞŭɞɘ 

ɄɞůɞŰɘəɏɠ 

ɀɏɗɞŭɞɘ 

ɀɞɜŰɏɚŬ 

ɉɟɞɜɞůŮɘɟɩɜ 

ɄɟɞɖɔɛɏɜŮɠ 

ɀɏɗɞŭɞɘ 

ȷɘŰɘɞəɟŬŰɘəɎ 

ɀɞɜŰɏɚŬ 
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ɆŮ ŬɡŰɐɜ Űɖɜ ŮɜɧŰɖŰŬ ɗŬ ˊŬɟɞɡůɘŬůɗɞɨɜ ŬɜŬɚɡŰɘəɎ əɎˊɞɘŮɠ ŰŮɢɜɘəɏɠ ˊɟɞɓɚɏɣŮɤɜ ˊɞɡ 

Ŭɜɐəɞɡɜ ůŰɘɠ ˊɞůɞŰɘəɏɠ ɛŮɗɧŭɞɡɠ ˊɟɧɔɜɤůɖɠ əŬɘ ŮűŬɟɛɧɕɞɜŰŬɘ ůŰɘɠ ɢɟɞɜɞůŮɘɟɏɠ. 

2.2.1 ȷˊɞůɨɜɗŮůɖ ɉɟɞɜɞůŮɘɟɩɜ  

ɀɘŬ ɢɟɞɜɞůŮɘɟɎ ɐ ɢɟɞɜɞɚɞɔɘəɐ ůŮɘɟɎ ŮɑɜŬɘ ɛɘŬ ŬəɞɚɞɡɗɑŬ ˊŬɟŬŰɖɟɐůŮɤɜ ˊɞɡ 

ɚŬɛɓɎɜɞɜŰŬɘ ŭɘŬŭɞɢɘəɎ ůŰɞ ɢɟɧɜɞ (Box, Jenkins, & Reinsel, 1994). Ʉɞɚɚɏɠ ůɡɚɚɞɔɏɠ 

ŭŮŭɞɛɏɜɤɜ ŮɛűŬɜɑɕɞɜŰŬɘ ɡˊɧ Űɖɜ ɛɞɟűɐ ɢɟɞɜɞůŮɘɟɎɠ ɧˊɤɠ ɞɘ ɖɛŮɟɐůɘŮɠ Űɘɛɏɠ əɎˊɞɘŬɠ 

ɛŮŰɞɢɐɠ ůŰɞ ɢɟɖɛŬŰɘůŰɐɟɘɞ, ɞɘ ŮɓŭɞɛŬŭɘŬɑŮɠ Űɘɛɏɠ Űɞɡ Ŭɟɘɗɛɞɨ ŰɟɞɢŬɑɤɜ ŬŰɡɢɖɛɎŰɤɜ, ɖ 

ɛɖɜɘŬɑŬ ŬəɞɚɞɡɗɑŬ ˊɞůɞŰɐŰɤɜ ŬɔŬɗɩɜ ˊɞɡ ˊŬɟɎɔɞɜŰŬɘ ɐ ˊɟɏˊŮɘ ɜŬ ˊŬɟŬɢɗɞɨɜ Ŭˊɧ 

ɏɜŬ ŮɟɔɞůŰɎůɘɞ əɚˊ. ũŮɜɘəɎ ́ ɟɧəŮɘŰŬɘ ɔɘŬ ŬəɞɚɞɡɗɑŬ ŭŮŭɞɛɏɜɤɜ ŭɘŬəɟɘŰɞɨ ɢɟɧɜɞɡ əŬɘ ŰŬ 

ɢɟɞɜɘəɎ ŭɘŬůŰɐɛŬŰŬ əŬŰɎ ŰŬ ɞˊɞɑŬ ɚŬɛɓɎɜɞɜŰŬɘ ɞɘ ˊŬɟŬŰɖɟɐůŮɘɠ ůɡɜɐɗɤɠ ɘůŬˊɏɢɞɡɜ 

ɛŮŰŬɝɨ Űɞɡɠ. Ʉɞɚɚɏɠ űɞɟɏɠ əŬŰɎ Űɖɜ ŬɜɎɚɡůɖ ɛɘŬɠ ɢɟɞɜɞůŮɘɟɎɠ ɞɘ ˊŬɟŬŰɖɟɐůŮɘɠ Űɖɠ 

ŬɜŬˊŬɟɑůŰŬɜŰŬɘ ɔɟŬűɘəɎ ůŮ ůɢɏůɖ ɛŮ Űɞ ɢɟɧɜɞ ůŮ ŭɘɎɔɟŬɛɛŬ ɔɘŬ əŬɚɨŰŮɟɖ ɛŮɚɏŰɖɠ Űɖɠ 

(ɆɢɐɛŬ 2ï2). 

 

ɆɢɐɛŬ 2ï2: ȺɓŭɞɛŬŭɘŬɑɞɠ Ŭɟɘɗɛɧɠ ŮˊɘɓŬŰɩɜ ɞɘəɞɜɞɛɘəɐɠ ɗɏůɖɠ ɀŮɚɓɞɨɟɜɖ-ɆɨŭɜŮɦ 
(https://otexts.com/fpp2/time-plots.html) 

ɀɘŬ ɢɟɞɜɞůŮɘɟɎ ŬˊŬɟŰɑɕŮŰŬɘ Ŭˊɧ ɛɘŬ ůɡůŰɖɛŬŰɘəɐ ůɡɜɘůŰɩůŬ əŬɘ ɛɘŬ ŰɡɢŬɑŬ. ȾŬŰɎ Űɖ 

ɛŮɚɏŰɖ ɛɘŬɠ ɢɟɞɜɞůŮɘɟɎɠ ɛˊɞɟɞɨɜ ɜŬ ˊŬɟŬŰɖɟɖɗɞɨɜ ŭɘɎűɞɟŬ ɛɞŰɑɓŬ ŰŬ ɞˊɞɑŬ 

ɢɤɟɑɕɞɜŰŬɘ ůŮ əŬŰɖɔɞɟɑŮɠ əŬɘ ŬˊɞŰŮɚɞɨɜ ůɡůŰŬŰɘəɎ ůŰɞɘɢŮɑŬ Űɖɠ ůɡůŰɖɛŬŰɘəɐɠ 

ůɡɜɘůŰɩůŬɠ Űɖɠ ɢɟɞɜɞůŮɘɟɎɠ. ȷɜ ɓɟŮɗɞɨɜ ɞɘ Űɘɛɏɠ Űɤɜ ůŰɞɘɢŮɑɤɜ Űɖɠ ůɡůŰɖɛŬŰɘəɐɠ 

ůɡɜɘůŰɩůŬɠ əŬɘ ŮɝŬɚŮɘűɗŮɑ ɞ ˊŬɟɎɔɞɜŰŬɠ Űɖɠ ŰɡɢŬɑŬɠ ŰɧŰŮ ɛˊɞɟŮɑ ɜŬ ɔɑɜŮɘ ˊɟɞɓɞɚɐ Űɤɜ 

ɛɞŰɑɓɤɜ Űɖɠ ɢɟɞɜɞůŮɘɟɎɠ ůŰɞ ɛɏɚɚɞɜ əɎŰɘ ˊɞɡ ɛˊɞɟŮɑ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ  ɤɠ ˊɟɧɓɚŮɣɖ. 

ȼ ůɡůŰɖɛŬŰɘəɐ ůɡɜɘůŰɩůŬ ɛˊɞɟŮɑ ɜŬ ŬɜŬɚɡɗŮɑ ůŰŬ Ůˊɘɛɏɟɞɡɠ ůŰɞɘɢŮɑŬ Űɖɠ 

ŮˊɞɢɘəɧŰɖŰŬɠ (seasonality), ŭɖɚŬŭɐ Űɘɠ ˊɟɞɓɚɏɣɘɛŮɠ Ůˊɞɢɘəɏɠ ŭɘŬəɡɛɎɜůŮɘɠ Űɤɜ 

ˊŬɟŬŰɖɟɐůŮɤɜ, Űɖɜ ŰɎůɖ-əɨəɚɞ (trend-cycle), ˊɞɡ ŬɜŰɘˊɟɞůɤˊŮɨŮɘ Űɘɠ 

ɛŬəɟɞˊɟɧɗŮůɛŮɠ ŬɚɚŬɔɏɠ ůŰɞ ŮˊɑˊŮŭɞ Űɖɠ ůŮɘɟɎɠ, əɎˊɞɘŮɠ űɞɟɏɠ ɖ ŰɎůɖ-əɨəɚɞɠ 

ɢɤɟɑɕŮŰŬɘ ůŰŬ ůŰɞɘɢŮɑŬ Űɖɠ ŰɎůɖɠ ˊɞɡ ŬɜŬˊŬɟɘůŰɎ Űɞ ɟɡɗɛɧ Ŭɨɝɖůɖɠ ɐ ɛŮɑɤůɖɠ Űɤɜ 
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Űɘɛɩɜ Űɖɠ ɢɟɞɜɞůŮɘɟɎɠ əŬɘ Űɞɡ əɨəɚɞɡ. ɄŬɟŬəɎŰɤ űŬɑɜŮŰŬɘ ɔɟŬűɘəɎ ɛɘŬ ŬˊɞůɨɜɗŮůɖ 

ɢɟɞɜɞůŮɘɟɎɠ (ɆɢɐɛŬ 2ï3). 

 

ɆɢɐɛŬ 2ï3: ɄŬɟɎŭŮɘɔɛŬ ŬˊɞůɨɜɗŮůɖɠ ɢɟɞɜɞůŮɘɟɎɠ (https://medium.com/better-
programming/a-visual-guide-to-time-series-decomposition-analysis-a1472bb9c930) 

ɆɨɛűɤɜŬ ɛŮ ŰŬ ˊŬɟŬˊɎɜɤ ɖ ŬˊɞůɨɜɗŮůɖ ɛɘŬɠ ɢɟɞɜɞůŮɘɟɎɠ ɛˊɞɟŮɑ ɜŬ ŭɘŬŰɡˊɤɗŮɑ 

ɛŬɗɖɛŬŰɘəɎ ɛŮ Űɞ Ŭəɧɚɞɡɗɞ ɛɞɜŰɏɚɞ: 

ὣ  ὪὛȟὝȟὅȟὙ  

ɧˊɞɡ ὣ ŮɑɜŬɘ ɖ ˊŬɟŬŰɐɟɖůɖ Űɖɠ ɢɟɞɜɞůŮɘɟɎɠ əŬŰɎ Űɖ ɢɟɞɜɘəɐ ˊŮɟɑɞŭɞ t 

               Ὓ ŮɑɜŬɘ ɖ ůɡɜɘůŰɩůŬ ŮˊɞɢɘəɧŰɖŰŬɠ əŬŰɎ Űɖɜ ˊŮɟɑɞŭɞ t 

               Ὕ ŮɑɜŬɘ ɖ ůɡɜɘůŰɩůŬ ŰɎůɖɠ əŬŰɎ Űɖɜ ˊŮɟɑɞŭɞ t 

               ὅ ŮɑɜŬɘ ɖ ůɡɜɘůŰɩůŬ əɨəɚɞɡ əŬŰɎ Űɖɜ ˊŮɟɑɞŭɞ t 

               Ὑ ŮɑɜŬɘ ɖ ŰɡɢŬɑŬ ůɡɜɘůŰɩůŬ əŬŰɎ Űɖɜ ˊŮɟɑɞŭɞ t 

ɇɞ ˊŬɟŬˊɎɜɤ ɛɞɜŰɏɚɞ ɛˊɞɟŮɑ ɜŬ ŮəűɟŬůɗŮɑ ůŮ ŭɘɎűɞɟŮɠ ɛɞɟűɏɠ ɧˊɤɠ ŬɡŰɐ Űɞɡ 

ˊɟɞůɗŮŰɘəɞɨ (additive) Űɨˊɞɡ: 

ὣ  Ὓ  Ὕ  ὅ  Ὑ 

əŬɘ Űɞɡ ˊɞɚɚŬˊɚŬůɘŬůŰɘəɞɨ Űɨˊɞɡ (multiplicative):  

ὣ  Ὓ   Ὕ  ὅ  Ὑ 

ɈˊɎɟɢɞɡɜ ŭɘɎűɞɟŮɠ ɛɏɗɞŭɞɘ ɔɘŬ Űɖɜ ˊɟɞůɏɔɔɘůɖ Űɤɜ ůŰɞɘɢŮɑɤɜ ɛɘŬɠ ɢɟɞɜɞůŮɘɟɎɠ əŬɘ 

əŬŰɎ ůɡɜɏˊŮɘŬ Űɖɠ ŬˊɞůɨɜɗŮůɐɠ Űɖɠ. ɄŬɟŬŭŮɑɔɛŬŰɞɠ ɢɎɟɘɜ ɏɜŬɠ Űɟɧˊɞɠ ɔɘŬ Űɖɜ 

ŮəŰɑɛɖůɖ Űɖɠ ůɡɜɘůŰɩůŬɠ ŰɎůɖɠ-əɨəɚɞɡ ŮɑɜŬɘ ɖ ɢɟɐůɖ Űɖɠ ɛŮɗɧŭɞɡ Űɞɡ əɘɜɖŰɞɨ ɛɏůɞɡ 

ɧɟɞɡ. ȷɡŰɐ ɖ ɛɏɗɞŭɞɠ ɛˊɞɟŮɑ ɜŬ ŮɝɞɛŬɚɨɜŮɘ ŰŬ ŭŮŭɞɛɏɜŬ Űɖɠ ɢɟɞɜɞůŮɘɟɎɠ əɘ ɏŰůɘ ɜŬ 

ɛŮɘɩůŮɘ Űɘɠ ŰɡɢŬɑŮɠ ˊŬɟŮəəɚɑůŮɘɠ. ɀŮɔɎɚɞ ˊɚɐɗɞɠ ŰɏŰɞɘɤɜ ɛŮɗɧŭɤɜ ŮɝɞɛɎɚɡɜůɖɠ ŮɑɜŬɘ 

ŭɘŬɗɏůɘɛɞ ŬɚɚɎ ˊɟɩŰŬ ɗŬ ɔɑɜŮɘ ŮəŰŮɜɐɠ ŬɜŬűɞɟɎ ůŮ ŬɡŰɐ Űɞɡ əɘɜɖŰɞɨ ɛɏůɞɡ ɧɟɞɡ ɛɘŬɠ 

əŬɘ ŮɑɜŬɘ ɖ ŬˊɚɞɨůŰŮɟɖ ŬɚɚɎ əŬɘ ɖ ́ŬɚɘɧŰŮɟɖ ɛɏɗɞŭɞɠ Ůɜɩ ŬˊɞŰŮɚŮɑ ɓɎůɖ ɔɘŬ ůɨɔɢɟɞɜŮɠ 

əŬɘ ˊɘɞ ŮɝŮɚɘɔɛɏɜŮɠ ŰŮɢɜɘəɏɠ Űɧůɞ ŬɜɎɚɡůɖɠ ɧůɞ əŬɘ ˊɟɧɓɚŮɣɖɠ ɢɟɞɜɞůŮɘɟɩɜ. 
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ȰɜŬɠ əɘɜɖŰɧɠ ɛɏůɞɠ ɧɟɞɠ ŰɎɝɖɠ m ɛˊɞɟŮɑ ɜŬ ɔɟŬűŰŮɑ ɤɠ: 

Ὕ
ρ

ά
ὣ  

ɧˊɞɡ ά ςὯ ρ əŬɘ Ὕ ɖ ŮəŰɑɛɖůɖ Űɞɡ ůŰɞɘɢŮɑɞɡ Űɖɠ ŰɎůɖɠ-əɨəɚɞɡ Űɖɠ ɢɟɞɜɞůŮɘɟɎɠ. 

ȹɖɚŬŭɐ ɖ ŮəŰɑɛɖůɖ Űɖɠ ŰɎůɖɠ-əɨəɚɞɡ Űɖɜ ůŰɘɔɛɐ ὸ ɡˊɞɚɞɔɑɕŮŰŬɘ Ŭˊɧ Űɞɜ ɛɏůɞ ɧɟɞ Űɤɜ 

Ὧ Űɘɛɩɜ Űɖɠ ɢɟɞɜɞůŮɘɟɎɠ ŮəŬŰɏɟɤɗɏɜ Űɞɡ ůɖɛŮɑɞɡ ὸ. ȼ ˊŬɟŬˊɎɜɤ ůɢɏůɖ ŬɜŬˊŬɟɘůŰɎ 

ɏɜŬɜ Ŭˊɚɧ əɘɜɖŰɧ ɛɏůɞ ɧɟɞ ˊɞɡ ɞɟɑɕŮŰŬɘ ɔɘŬ əɎɗŮ ˊŮɟɘŰŰɧ Ŭɟɘɗɛɧ ά əɘ ŮɝɞɛŬɚɨɜŮɘ Űɖ 

ɢɟɞɜɞůŮɘɟɎ ŮɝɞɡŭŮŰŮɟɩɜɞɜŰŬɠ ɏŰůɘ ůŮ əɎˊɞɘɞ ɓŬɗɛɧ Űɖɜ ŰɡɢŬɑŬ ůɡɜɘůŰɩůŬ. ɆŰɞ 

Ŭ́ɟŬəɎŰɤ ɆɢɐɛŬ 2ï4 ˊŬɟɞɡůɘɎɕŮŰŬɘ ůŮ ɔɟɎűɖɛŬ ɖ ŮűŬɟɛɞɔɐ əɘɜɖŰɞɨ ɛɏůɞɡ ɧɟɞɡ 

ŰɎɝɖɠ 5 ůŮ əɎˊɞɘŬ ɢɟɞɜɞůŮɘɟɎ. ȳůɞ ˊɘɞ ɛŮɔɎɚɖ ɖ ŰɎɝɖ m Űɧůɞ ˊɘɞ ɛŮɔɎɚɞɠ ɞ ɓŬɗɛɧɠ 

Űɖɠ ŮɝɞɛɎɚɡɜůɖɠ. ɈˊɎɟɢɞɡɜ ˊɞɚɚɏɠ ˊŬɟŬɚɚŬɔɏɠ Űɞɡ əɘɜɖŰɞɨ ɛɏůɞɡ ɧɟɞɡ ˈɞɘ ɞˊɞɑŮɠ 

ŭŮɜ ɗŬ ŬɜŬɚɡɗɞɨɜ ůŰɖɜ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬˈ ɧˊɤɠ ŬɡŰɐɜ ɔɘŬ əɘɜɖŰɧ ɛɏůɞ ɧɟɞ ɛŮ ŰɎɝɖ 

ɎɟŰɘɞɡ Ŭɟɘɗɛɞɨ, ɞ ŭɘˊɚɧɠ əɘɜɖŰɧɠ ɛɏůɞɠ ɧɟɞɠ, ɞ ůŰŬɗɛɘůɛɏɜɞɠ əɘɜɖŰɧɠ ɛɏůɞɠ ɧɟɞɠ əɚˊ. 

 

ɆɢɐɛŬ 2ï4: ȺűŬɟɛɞɔɐ əɘɜɖŰɞɨ ɛɏůɞɡ ɧɟɞɡ ůŮ ɢɟɞɜɞůŮɘɟɎ (https://otexts.com/fpp2) 

ȺəŰɧɠ Ŭˊɧ ɛɘŬ ɛɏɗɞŭɞ ŮɝɞɛɎɚɡɜůɖɠ ɔɘŬ Űɖɜ ŮəŰɑɛɖůɖ ɚɧɔɞɡ ɢɎɟɘɜ Űɖɠ ůɡɜɘůŰɩůŬɠ Űɖɠ 

ŰɎůɖɠ-əɨəɚɞɡ ɛɘŬɠ ɢɟɞɜɞůŮɘɟɎɠ, ɛɏɗɞŭɞɘ ɛɏůɞɡ ɧɟɞɡ ɛˊɞɟɞɨɜ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ əŬɘ 

ɤɠ ɛɏɗɞŭɞɘ ˊɟɧɓɚŮɣɖɠ ɛɘŬɠ ɢɟɞɜɞůŮɘɟɎɠ. Ʉɘɞ ůɡɔəŮəɟɘɛɏɜŬ ɛɘŬ ˊɞɚɨ Ŭˊɚɐ ɛɏɗɞŭɞɠ 

ˊɟɧɓɚŮɣɖɠ ŮɑɜŬɘ ŬɡŰɐ Űɞɡ Ŭˊɚɞɨ ɛɏůɞɡ ɧɟɞɡ ɖ ɞˊɞɑŬ ˊɟɞɓɚɏˊŮɘ Űɖɜ ŮˊɧɛŮɜɖ Űɘɛɐ Űɖɠ 

ɢɟɞɜɞůŮɘɟɎɠ ɡˊɞɚɞɔɑɕɞɜŰŬɠ Űɖ ɛɏůɖ Űɘɛɐ ɧɚɤɜ Űɤɜ ˊŬɟŬŰɖɟɐůŮɤɜ ˊɟɘɜ Űɖɜ ˊɟɧɓɚŮɣɖ 

əŬɘ ŭɘŬŰɡˊɩɜŮŰŬɘ ɛŬɗɖɛŬŰɘəɎ ɛŮ Űɞɜ ˊŬɟŬəɎŰɤ Űɨˊɞ: 

Ὂ
ρ

ὸ
ὣ 

ɧˊɞɡ Ὂ  ůɡɛɓɞɚɑɕŮŰŬɘ ɖ ˊɟɧɓɚŮɣɖ ɔɘŬ Űɖ ɢɟɞɜɘəɐ ůŰɘɔɛɐ ὸ ρ əŬɘ ὣ ɖ ˊŬɟŬŰɐɟɖůɖ 

Űɖɠ ɢɟɞɜɞůŮɘɟɎɠ Űɖɜ ɢɟɞɜɘəɐ ůŰɘɔɛɐ Ὥ. 

Ⱥˊɑůɖɠ ɖ ɛɏɗɞŭɞɠ əɘɜɖŰɞɨ ɛɏůɞɡ ɧɟɞɡ ɧˊɤɠ ˊŬɟɞɡůɘɎůŰɖəŮ ˊɟɞɖɔɞɡɛɏɜɤɠ ɛˊɞɟŮɑ ɜŬ 

ˊɟŬɔɛŬŰɞˊɞɘɐůŮɘ ˊɟɞɓɚɏɣŮɘɠ ɔɘŬ Űɖ ɢɟɞɜɞůŮɘɟɎ ˊŮɟɘɔɟŬűɧɛŮɜɖ Ŭˊɧ Űɞɜ ˊŬɟŬəɎŰɤ 

Űɨˊɞ: 
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Ὂ
ρ

Ὧ
ὣ 

ɧˊɞɡ Ὂ  ůɡɛɓɞɚɑɕŮŰŬɘ ɖ ˊɟɧɓɚŮɣɖ ɔɘŬ Űɖ ɢɟɞɜɘəɐ ůŰɘɔɛɐ ὸ ρ əŬɘ ὣ ɖ ˊŬɟŬŰɐɟɖůɖ 

Űɖɠ ɢɟɞɜɞůŮɘɟɎɠ Űɖɜ ɢɟɞɜɘəɐ ůŰɘɔɛɐ Ὥ əŬɘ Ὧ ůɡɛɓɞɚɑɕŮŰŬɘ ɖ ŰɎɝɖ Űɞɡ əɘɜɖŰɞɨ ɛɏůɞɡ ɧɟɞɡ 

ˊŬɟɧɛɞɘŬ ɛŮ ˊŬɟŬˊɎɜɤ. 

ȷˊɧ ůŰŬŰɘůŰɘəɐ ůəɞˊɘɎ ɡˊɎɟɢɞɡɜ ˊɚɐɗɞɠ ɗŮɤɟɖŰɘəɩɜ ŬŭɡɜŬɛɘɩɜ ůŰɖɜ ŬˊɞůɡɜɗŮŰɘəɐ 

ˊɟɞůɏɔɔɘůɖ ŬɜɎɚɡůɖɠ ɛɘŬɠ ɢɟɞɜɞůŮɘɟɎɠ. Ƀɘ ŮˊŬɔɔŮɚɛŬŰɑŮɠ ɤůŰɧůɞ ůŮ ɛŮɔɎɚɞ ɛɏɟɞɠ 

Ŭɔɜɞɞɨɜ ŬɡŰɏɠ Űɘɠ ŬŭɡɜŬɛɑŮɠ əɘ ɏɢɞɡɜ ɢɟɖůɘɛɞˊɞɘɐůŮɘ ŬɡŰɐ Űɖ ˊɟɞůɏɔɔɘůɖ ɛŮ 

ŬɝɘɞůɖɛŮɑɤŰɖ ŮˊɘŰɡɢɑŬ. ũɘŬ Űɖɜ ŬˊɞůɨɜɗŮůɖ ɢɟɞɜɞůŮɘɟɩɜ ɡˊɎɟɢŮɘ ˊɚɖɗɩɟŬ ɛŮɗɧŭɤɜ, 

ŮɜŭŮɘəŰɘəɎ ˊŬɟŬŰɑɗŮɜŰŬɘ ɞɜɧɛŬŰŬ ɛŮɟɘəɩɜ Ŭˊɧ ŬɡŰɩɜ ɧˊɤɠ ɖ əɚŬůůɘəɐ ŬˊɞůɨɜɗŮůɖ, ɖ 

ŬˊɞůɨɜɗŮůɖ ɉ11, ɖ ŬˊɞůɨɜɗŮůɖ SEATS əŬɘ ɖ STL (Hyndman & Athanasopoulos, 

2020). 

ȷɜ əŬɘ ŮɑɜŬɘ ŭɡɜŬŰɧɜ ɜŬ ŭɘŮɝŬɢɗɞɨɜ ˊɟɞɓɚɏɣŮɘɠ ɛŮ Űɖ ɢɟɐůɖ Űɖɠ ŬˊɞůɨɜɗŮůɖɠ 

ɢɟɞɜɞůŮɘɟɩɜ ˊɞɚɚɏɠ ŬˊɧˊŮɘɟŮɠ ɏɢɞɡɜ əŬŰŬɚɐɝŮɘ ůŮ ɧɢɘ Űɧůɞ ŬɝɘɧɚɞɔŬ ŬˊɞŰŮɚɏůɛŬŰŬ. 

ȼ əɨɟɘŬ ŭɡůəɞɚɑŬ ŮɑɜŬɘ ɜŬ ˊɟɞɓɚŮűɗɞɨɜ ŬˊɞŰŮɚŮůɛŬŰɘəɎ ɞɘ Űɘɛɏɠ Űɤɜ ůɡɜɘůŰɤůɩɜ Űɖɠ 

ɢɟɞɜɞůŮɘɟɎɠ əŬɘ ŮɘŭɘəɎ ŬɡŰɏɠ Űɖɠ ŰɎůɖɠ-əɨəɚɞɡ. ɋůŰɧůɞ ŮɑɜŬɘ ˊɟɞŰɘɛɧŰŮɟɞ ɜŬ ɔɑɜŮɘ 

ɢɟɐůɖ Űɤɜ ɛŮɗɧŭɤɜ ŬˊɞůɨɜɗŮůɖɠ ɢɟɞɜɞůŮɘɟɩɜ ɤɠ ɏɜŬ ŮɟɔŬɚŮɑɞ ɔɘŬ Űɖɜ əŬɚɨŰŮɟɖ 

əŬŰŬɜɧɖůɖ Űɤɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ Űɖɠ ɢɟɞɜɞůŮɘɟɎɠ, ŭɖɚŬŭɐ ɖ ŬˊɞůɨɜɗŮůɖ ɜŬ 

ŬˊɞŰŮɚɏůŮɘ ɏɜŬ ˊɟɞəŬŰŬɟŰɘəɧ ɓɐɛŬ ˊɟɘɜ Űɖɜ Ůˊɘɚɞɔɐ əŬɘ ŮűŬɟɛɞɔɐ ɛŮɗɧŭɞɡ 

ˊɟɧɓɚŮɣɖɠ. ɇɞ ɑŭɘɞ ɛɖ ɘəŬɜɞˊɞɘɖŰɘəɎ ŬˊɞŰŮɚɏůɛŬŰŬ ˊɟɞəɨˊŰɞɡɜ əŬɘ Ŭˊɧ Űɖ ɢɟɐůɖ 

ɛŮɗɧŭɤɜ ɛɏůɤɜ ɧɟɤɜ ˈŮɘŭɘəɎ Ŭɜ ůɡɔəɟɘɗɞɨɜ ɛŮ ˊɘɞ ůɨɔɢɟɞɜŮɠˈ Ŭɜ əŬɘ ŬɡŰɏɠ 

ŬˊɞŰŮɚɞɨɜ ɗŮɛɏɚɘɞ ɔɘŬ Űɖɜ ŬɜɎˊŰɡɝɖ ˊɘɞ ŮɝŮɚɘɔɛɏɜɤɜ əŬɘ ůɨɔɢɟɞɜɤɜ ŰŮɢɜɘəɩɜ 

ˊɟɧɓɚŮɣɖɠ ɛŮ ŮɝɞɛɎɚɡɜůɖ. ũɘŬ ŬɡŰɧ Űɞ ɚɧɔɞ əɘ ɏɔɘɜŮ ɛɘŬ ůɡɜɞˊŰɘəɐ ˊŮɟɘɔɟŬűɐ ŬɡŰɩɜ 

Űɤɜ ŰŮɢɜɘəɩɜ ůŰɖɜ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ. 

2.2.2 ɀɏɗɞŭɞɘ ȺəɗŮŰɘəɐɠ ȺɝɞɛɎɚɡɜůɖɠ 

ɆŰɖɜ ˊɟɞɖɔɞɨɛŮɜɖ ŮɜɧŰɖŰŬ ɏɔɘɜŮ ɚɧɔɞɠ ɔɘŬ Űɖ ɢɟɐůɖ ɛŮɗɧŭɤɜ ŮɝɞɛɎɚɡɜůɖɠ əŬɘ 

ůɡɔəŮəɟɘɛɏɜŬ ɛŮɗɧŭɤɜ ɛɏůɞɡ ɧɟɞɡ ɔɘŬ Űɖ ŭɘŮɝŬɔɤɔɐ ˊɟɞɓɚɏɣŮɤɜ. Ƀɘ ɛɏɗɞŭɞɘ ŬɡŰɏɠ 

ˊŬɟɎɔɞɡɜ ˊɟɞɓɚɏɣŮɘɠ ɡˊɞɚɞɔɑɕɞɜŰŬɠ Űɞ ɛɏůɞ ɧɟɞ Űɤɜ ˊɟɞɖɔɞɨɛŮɜɤɜ ˊŬɟŬŰɖɟɐůŮɤɜ 

əŬɘ ůŰŬɗɛɑɕɞɜŰŬɠ ɘůɞɛŮɟɩɠ Űɘɠ ˊɟɞɖɔɞɨɛŮɜŮɠ Űɘɛɏɠ ɐ ŮɘůɎɔɞɜŰɎɠ Űɞɡɠ ˊɟɞəŬɗɞɟɘůɛɏɜŬ 

ɓɎɟɖ. Ƀɘ ɛɏɗɞŭɞɘ ˊɞɡ ɗŬ ˊŬɟɞɡůɘŬůɗɞɨɜ ůŮ ŬɡŰɐɜ Űɖɜ ŮɜɧŰɖŰŬ ɚŮɘŰɞɡɟɔɞɨɜ ɛŮ Űɞ ɑŭɘɞ 

ůəŮˊŰɘəɧ ŬˊɚɎ ŰŬ ɓɎɟɖ ˊɞɡ ŮűŬɟɛɧɕɞɡɜ ůŰŬ ˊŬɟŮɚɗɞɜŰɘəɎ ŭŮŭɞɛɏɜŬ ŭŮɜ ŮɑɜŬɘ ɑůŬ ŬɚɚɎ 

űɗɑɜɞɡɜ ɛŮ ŮəɗŮŰɘəɧ Űɟɧˊɞ ɧůɞ ɞɘ ˊŬɟŬŰɖɟɐůŮɘɠ ɔɑɜɞɜŰŬɘ ˊŬɚɘɧŰŮɟŮɠ (Makridakis, 

Wheelwright, & Hyndman, 1998). ȹɖɚŬŭɐ ɛŮ Űɖ ůɡɔəŮəɟɘɛɏɜɖ ɛɏɗɞŭɞ ɖ ˊɟɧɓɚŮɣɖ 

ŮˊɖɟŮɎɕŮŰŬɘ ˊŮɟɘůůɧŰŮɟɞ Ŭˊɧ Űɘɠ ˊɟɧůűŬŰŮɠ ˊŬɟŬŰɖɟɐůŮɘɠ Űɖɠ ɢɟɞɜɞůŮɘɟɎɠ əŬɘ ɞɚɞɏɜŬ 

əŬɘ ɚɘɔɧŰŮɟɞ Ŭˊɧ Űɘɠ ˊɘɞ ɛŬəɟɘɜɏɠ. 

ȼ ŮəɗŮŰɘəɐ ŮɝɞɛɎɚɡɜůɖ ˊɟɞŰɎɗɖəŮ ůŰŬ Űɏɚɖ Űɞɡ 1950 əŬɘ ɏŭɤůŮ ɩɗɖůɖ ůŮ əɎˊɞɘŮɠ Ŭˊɧ 

Űɘɠ ˊɘɞ ŮˊɘŰɡɢɖɛɏɜŮɠ ɛŮɗɧŭɞɡɠ ˊɟɞɓɚɏɣŮɤɜ. ɈˊɎɟɢɞɡɜ ˊɞɚɚɏɠ ŰŮɢɜɘəɏɠ ˊɟɞɓɚɏɣŮɤɜ 

ɛŮ ŮəɗŮŰɘəɐ ŮɝɞɛɎɚɡɜůɖ əɘ Ůŭɩ ɗŬ ɔɑɜŮɘ ŬɜŬűɞɟɎ ůŮ ɛŮɟɘəɏɠ Ŭˊɧ Űɘɠ ˊɘɞ ůɖɛŬɜŰɘəɏɠ ŬɚɚɎ 

əŬɘ ůŰɖɜ ŮűŬɟɛɞɔɐ Űɞɡɠ ɔɘŬ ˊɟɧɔɜɤůɖ ɢɟɞɜɞůŮɘɟɩɜ ŭɘŬűɧɟɤɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ. 

ȷˊɚɐ ŮəɗŮŰɘəɐ ŮɝɞɛɎɚɡɜůɖ 
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ȺɑɜŬɘ ɖ ŬˊɚɞɨůŰŮɟɖ Ŭˊɧ Űɘɠ ɛŮɗɧŭɞɡɠ ŮəɗŮŰɘəɐɠ ŮɝɞɛɎɚɡɜůɖɠ əŬɘ ŮɑɜŬɘ əŬŰɎɚɚɖɚɖ ɔɘŬ 

ˊɟɧɔɜɤůɖ ŭŮŭɞɛɏɜɤɜ ɢɤɟɑɠ ɝŮəɎɗŬɟŬ ůŰɞɘɢŮɑŬ ŰɎůɖɠ əŬɘ ŮˊɞɢɘəɧŰɖŰŬɠ. Ƀɘ ˊɟɞɓɚɏɣŮɘɠ 

ɡˊɞɚɞɔɑɕɞɜŰŬɘ Ŭˊɧ Űɞɜ Ŭəɧɚɞɡɗɞ Űɨˊɞ: 

Ὂ ὥὣ ρ ὥὊ 

ɧˊɞɡ Ὂ  ɖ ˊɟɧɓɚŮɣɖ ůŰɞ ɢɟɧɜɞ ὸ ρ , ὣ əŬɘ Ὂ ɖ ˊŬɟŬŰɐɟɖůɖ əŬɘ ɖ ˊɟɧɓɚŮɣɖ 

ŬɜŰɑůŰɞɘɢŬ Űɖɜ ůŰɘɔɛɐ ὸ əŬɘ ὥ ɛɘŬ ůŰŬɗŮɟɎ ˊɞɡ ˊŬɑɟɜŮɘ Űɘɛɏɠ Ŭˊɧ 0 ɤɠ 1. 

Ƀ ˊŬɟŬˊɎɜɤ Űɨˊɞɠ Ŭɜ ɔɟŬűŰŮɑ ůŮ ɛɖ ŬɜŬŭɟɞɛɘəɐ ɛɞɟűɐ ŬɜŰɘəŬɗɘůŰɩɜŰŬɠ Űɞ Ὂ 

ůɨɛűɤɜŬ ɛŮ ŰŬ ˊŬɟŬˊɎɜɤ əŬɘ ɏˊŮɘŰŬ Űɞ Ὂ  əŬɘ ɞɨŰɤ əŬɗŮɝɐɠ ˊɟɞəɨˊŰŮɘ ɖ Ůɝɐɠ 

ŭɘŬŰɨˊɤůɖ: 

Ὂ ὥὣ ὥρ ὥὣ ὥρ ὥ ὣ Ễ ὥρ ὥ ὣ ρ ὥ Ὂ 

ůŰɖɜ ɞˊɞɑŬ űŬɑɜŮŰŬɘ ́ ɤɠ ɖ ˊɟɧɓɚŮɣɖ Ὂ  ŬɜŬˊŬɟɘůŰɎ ɏɜŬ ůŰŬɗɛɘůɛɏɜɞ ɛɏůɞ ɧɟɞ ɧɚɤɜ 

Űɤɜ ˊɟɞɖɔɞɡɛɏɜɤɜ ˊŬɟŬŰɖɟɐůŮɤɜ ɛŮ ɓɎɟɖ ˊɞɡ ɛŮɘɩɜɞɜŰŬɘ ŮəɗŮŰɘəɎ ɧůɞ ˊɘɞ ɛŬəɟɘɜɐ 

ŮɑɜŬɘ ɖ ˊŬɟŬŰɐɟɖůɖ. 

ũɘŬ Űɖɜ Ůəəɑɜɖůɖ Űɖɠ ŭɘŬŭɘəŬůɑŬɠ ˊɟɧɓɚŮɣɖɠ ɛŮ Ŭˊɚɐ ŮəɗŮŰɘəɐ ŮɝɞɛɎɚɡɜůɖ ɧˊɤɠ 

űŬɑɜŮŰŬɘ Ŭˊɧ ŰŬ ˊŬɟŬˊɎɜɤ ŮɑɜŬɘ ŬˊŬɟŬɑŰɖŰɞɠ ɞ ɞɟɘůɛɧɠ Űɖɠ Űɘɛɐɠ Űɖɠ ˊɟɩŰɖɠ 

ˊɟɧɓɚŮɣɖɠ Ὂ  ɖ ɞˊɞɑŬ ɛˊɞɟŮɑ ɜŬ ŬɟɢɘəɞˊɞɘɖɗŮɑ ɤɠ Ὂ   ɐ ɛŮ ɎɚɚŮɠ ɛŮɗɧŭɞɡɠ 

Ŭɟɢɘəɞˊɞɑɖůɖɠ. Ⱥˊɑůɖɠ ůɖɛŬɜŰɘəɐ ŮɑɜŬɘ əŬɘ ɖ Ůˊɘɚɞɔɐ Űɖɠ ůŰŬɗŮɟɎɠ ‌ ɖ ɞˊɞɑŬ ɛˊɞɟŮɑ 

ɜŬ ɔɑɜŮɘ ɏɢɞɜŰŬɠ ɞɟɑůŮɘ ɛɘŬ ůŮɘɟɎ ŭŮŭɞɛɏɜɤɜ Ŭˊɧ ˊŬɟŬŰɖɟɐůŮɘɠ əŬɘ ŰɟɏɢɞɜŰŬɠ Űɖ 

ŭɘŬŭɘəŬůɑŬ ˊɟɧɓɚŮɣɖɠ ůŮ ŬɡŰɎ, ɏŰůɘ ɔɘŬ əɎɗŮ Űɘɛɐ Űɖɠ ůŰŬɗŮɟɎɠ ‌ ɛˊɞɟŮɑ ɜŬ ɛŮŰɟɖɗŮɑ 

ˊɧůɞ Ŭˊɏɢɞɡɜ ɞɘ ŮəɎůŰɞŰŮ ˊɟɞɓɚɏɣŮɘɠ Ŭˊɧ Űɘɠ ˊɟŬɔɛŬŰɘəɏɠ ˊŬɟŬŰɖɟɐůŮɘɠ ɛŮ Űɖ ɢɟɐůɖ 

əɎˊɞɘɞɡ ɛŮɔɏɗɞɡɠ ůűɎɚɛŬŰɞɠ əŬɘ ɜŬ ŮˊɘɚŮɔŮɑ ɖ ůŰŬɗŮɟɎ ɔɘŬ Űɖɜ ɞˊɞɑŬ ŮɚŬɢɘůŰɞˊɞɘŮɑŰŬɘ 

ůűɎɚɛŬ. ũɘŬ Űɖɜ ɏɜɜɞɘŬ Űɞɡ ůűɎɚɛŬŰɞɠ ɚŮˊŰɞɛŮɟɐɠ ŬɜŬűɞɟɎ ůŮ ŮˊɧɛŮɜɖ ŮɜɧŰɖŰŬ Űɞɡ 

ˊŬɟɧɜŰɞɠ əŮűŬɚŬɑɞɡ. ȼ Űɘɛɐ Űɞɡ ůűɎɚɛŬŰɞɠ ɛˊɞɟŮɑ ɜŬ ŮɚŬɢɘůŰɞˊɞɘɖɗŮɑ ŮɑŰŮ 

ŭɞəɘɛɎɕɞɜŰŬɠ ŭɘɎűɞɟŮɠ Űɘɛɏɠ ŮɛˊŮɘɟɘəɎ ŮɑŰŮ ɛŮ ɢɟɐůɖ əŬŰɎɚɚɖɚɞɡ Ŭɚɔɞɟɑɗɛɞɡ ɛɖ 

ɔɟŬɛɛɘəɐɠ ɓŮɚŰɘůŰɞˊɞɑɖůɖɠ. 

ɆŰɞ ůɡɔəŮəɟɘɛɏɜɞ ɛɞɜŰɏɚɞ Ŭűɞɨ ŮˊɘɚŮɔŮɑ ɖ ůŰŬɗŮɟɎ ‌ ɐ Ŭɚɚɘɩɠ ůɡɜŰŮɚŮůŰɐɠ 

ŮɝɞɛɎɚɡɜůɖɠ ɖ Űɘɛɐɠ Űɖɠ ˊŬɟŬɛɏɜŮɘ ɑŭɘŬ əŬŰɎ Űɖ ŭɘŮɝŬɔɤɔɐ Űɖɠ ŭɘŬŭɘəŬůɑŬɠ ˊɟɧɓɚŮɣɖɠ 

ůŮ ɧɚŬ ŰŬ ŭŮŭɞɛɏɜŬ. ɀɘŬ ˊŬɟŬɚɚŬɔɐ Űɞɡ ɛɞɜŰɏɚɞɡ ŬɡŰɞɨ ŮɑɜŬɘ ɖ Űɘɛɐ Űɖɠ ůŰŬɗŮɟɎɠ ɜŬ 

ŬɚɚɎɕŮɘ ɛŮ əŬŰɎɚɚɖɚɞ Űɟɧˊɞ əɘ ɏŰůɘ ɜŬ ˊɟɞůŬɟɛɧɕŮŰŬɘ ůŰɘɠ ɧˊɞɘŮɠ ŬɚɚŬɔɏɠ ˊɟɞəɨˊŰɞɡɜ 

ůŰŬ ɛɞŰɑɓŬ Űɤɜ ŭŮŭɞɛɏɜɤɜ. ȷɡŰɐ ɖ ˊŬɟŬɚɚŬɔɐ Űɞɡ ɛɞɜŰɏɚɞɡ űŬɑɜŮŰŬɘ ɘŭŬɜɘəɐ ɧŰŬɜ 

ŬˊŬɘŰɖɗŮɑ ɜŬ ɔɑɜɞɡɜ ˊɟɞɓɚɏɣŮɘɠ ɔɘŬ ŮəŬŰɞɜŰɎŭŮɠ ɐ əŬɘ ɢɘɚɘɎŭŮɠ ŬɜŰɘəŮɑɛŮɜŬ.  

 

 

ȺəɗŮŰɘəɐ ŮɝɞɛɎɚɡɜůɖ ˊɟɞůŬɟɛɞůɛɏɜɖ ɤɠ ˊɟɞɠ ůŰɖɜ ŰɎůɖ (ɈˊɧŭŮɘɔɛŬ Holt) 

ũɘŬ ˊɟɧɔɜɤůɖ ɛŮ ŭŮŭɞɛɏɜŬ ůŰŬ ɞˊɞɑŬ ˊŬɟŬŰɖɟŮɑŰŬɘ əɎˊɞɘɞ ɛɞŰɑɓɞ ŰɎůɖɠ ɞ Holt (1957) 

ˊɟɧŰŮɘɜŮ Űɞ ɛɞɜŰɏɚɞ ɔɟŬɛɛɘəɐɠ ŮəɗŮŰɘəɐɠ ŮɝɞɛɎɚɡɜůɖɠ Űɞ ɞˊɞɑɞ ŬˊɞŰŮɚŮɑ ɛɘŬ ŮˊɏəŰŬůɖ 

ŬɡŰɞɨ Űɖɠ Ŭˊɚɐɠ. ɇɞ ɛɞɜŰɏɚɞ ŬɡŰɧ ɢɟɖůɘɛɞˊɞɘŮɑ ŭɨɞ ůŰŬɗŮɟɏɠ ŮɝɞɛɎɚɡɜůɖɠ Űɖɜ ‌ əŬɘ 
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Űɖɜ ‍ ɞɘ ɞˊɞɑŮɠ ˊŬɑɟɜɞɡɜ Űɘɛɏɠ ŬɜɎɛŮůŬ ůŰɞ 0 əŬɘ Űɞ 1 əŬɘ ŭɘŬŰɡˊɩɜŮŰŬɘ ɛŬɗɖɛŬŰɘəɎ Ŭˊɧ 

Űɘɠ ŬəɧɚɞɡɗŮɠ ŮɝɘůɩůŮɘɠ: 

ὒ ‌ὣ ρ ‌ ὒ ὦ  

ὦ ‍ὒ ὒ ρ ‍ὦ  

Ὂ ὒ ὦά 

ɧˊɞɡ Űɞ ὒ ŭɖɚɩɜŮɘ ɛɘŬ ŮəŰɑɛɖůɖ Űɞɡ Ůˊɘˊɏŭɞɡ Űɖɠ ɢɟɞɜɞůŮɘɟɎɠ Űɖɜ ůŰɘɔɛɐ ὸ  əŬɘ Űɞ ὦ 

ŭɖɚɩɜŮɘ ɛɘŬ ŮəŰɑɛɖůɖ Űɖɠ əɚɑůɖɠ Űɖɠ ɢɟɞɜɞůŮɘɟɎɠ Űɖɜ ůŰɘɔɛɐ t ŬəɧɛŬ m ŮɑɜŬɘ ɞ Ŭɟɘɗɛɧɠ 

Űɤɜ ˊŮɟɘɧŭɤɜ ɛˊɟɞůŰɎ Ŭˊɧ Űɞ ˊŬɟɧɜ. Ὂ əŬɘ   ŮɑɜŬɘ ɖ ˊɟɧɓɚŮɣɖ əŬɘ ɖ ˊŬɟŬŰɐɟɖůɖ Űɖɠ 

ɢɟɞɜɞůŮɘɟɎɠ əŬŰɎ ŰŬ ɔɜɤůŰɎ. 

ȳˊɤɠ əŬɘ ůŰɖɜ ɛɏɗɞŭɞ Űɖɠ Ŭˊɚɐɠ ŮəɗŮŰɘəɐɠ ŮɝɞɛɎɚɡɜůɖɠ ɏŰůɘ əɘ Ůŭɩ ŮɑɜŬɘ ŬɜŬɔəŬɑŬ ɖ 

Ŭɟɢɘəɞˊɞɑɖůɖ Űɘɛɩɜ, ůɡɔəŮəɟɘɛɏɜŬ ˊɟɏˊŮɘ ɜŬ ŮəŰɘɛɖɗɞɨɜ ɖ Űɘɛɐ Ůˊɘˊɏŭɞɡ ὒəŬɘ ɖ Űɘɛɐɠ 

əɚɑůɖɠ ὦ. ɀɘŬ ɚɨůɖ ɔɘŬ ŬɡŰɧ Űɞ ˊɟɧɓɚɖɛŬ ŮɑɜŬɘ ɜŬ ɞɟɘůɗŮɑ ὒ ὣəŬɘ ὦ ὣ ὣ ɐ ὦ

   Ⱦσ Ŭɚɚɘɩɠ ɡˊɎɟɢɞɡɜ əŬɘ ɎɚɚŮɠ ˊɟɞŰɎůŮɘɠ ˊɘɞ ˊŮɟɑˊɚɞəŮɠ ɔɘŬ Űɖɜ Ŭɟɢɘəɞˊɞɑɖůɖ 

ˊɞɡ ŭŮɜ ɗŬ ŬɜŬɚɡɗɞɨɜ Ůŭɩ. 

Ⱥˊɑůɖɠ əŬɘ ůŮ ŬɡŰɧ Űɞ ɛɞɜŰɏɚɞ ˊɞɚɨ ůɖɛŬɜŰɘəɐ ŮɑɜŬɘ əŬɘ ɖ Ůˊɘɚɞɔɐ Űɤɜ ůɡɜŰŮɚŮůŰɩɜ 

ŮɝɞɛɎɚɡɜůɖɠ ‌ əŬɘ ‍ ɖ ɞˊɞɑŬ ˊɟɏˊŮɘ ɜŬ ɔɑɜŮɘ ɛŮ əɟɘŰɐɟɘɞ Űɖɜ ŮɚŬɢɘůŰɞˊɞɑɖůɖ Űɞɡ 

ɛŮɔɏɗɞɡɠ Űɞɡ ůűɎɚɛŬŰɞɠ ŭɖɚŬŭɐ Űɖɜ Ŭˊɧəɚɘůɖ Űɤɜ ˊɟŬɔɛŬŰɘəɩɜ Űɘɛɩɜ Űɖɠ 

ɢɟɞɜɞůŮɘɟɎɠ Ŭˊɧ ŬɡŰɩɜ Űɤɜ ˊɟɞɓɚɏɣŮɤɜ ˊɞɡ ŭɘŮɝɐɢɗɖůŬɜ ɔɘŬ Űɞɜ ɑŭɘɞ ɢɟɧɜɞ. ũɘŬ 

ŬɡŰɧɜ Űɞ ůəɞˊɧ ɛˊɞɟŮɑ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ əŬɘ əɎˊɞɘɞɠ Ŭɚɔɧɟɘɗɛɞɠ ɛɖ ɔɟŬɛɛɘəɐɠ 

ɓŮɚŰɘůŰɞˊɞɑɖůɖɠ.  

ȺəɗŮŰɘəɐ ŮɝɞɛɎɚɡɜůɖ ˊɟɞůŬɟɛɞůɛɏɜɖ ɤɠ ˊɟɞɠ Űɖɜ ŰɎůɖ əŬɘ Űɖɜ ŮˊɞɢɘəɧŰɖŰŬ 

(ɈˊɧŭŮɘɔɛŬ Holt-Wintersô) 

ɋɠ ŰɩɟŬ ŰŬ ɛɞɜŰɏɚŬ ŮəɗŮŰɘəɐɠ ŮɝɞɛɎɚɡɜůɖɠ ˊɞɡ ˊŬɟɞɡůɘɎůŰɖəŬɜ ɐŰŬɜ əŬŰɎɚɚɖɚŬ ɔɘŬ 

ˊɟɞɓɚɏɣŮɘɠ ůŮ ŭŮŭɞɛɏɜŬ ŰŬ ɞˊɞɑŬ ŭŮɜ ŮɛűɎɜɘɕŬɜ ɛɞŰɑɓŬ ŮˊɞɢɘəɧŰɖŰŬɠ. ȷɜ ɞɘ 

ɢɟɞɜɞůŮɘɟɏɠ ˊŬɟɞɡůɘɎɕɞɡɜ ůŰɞɘɢŮɑŬ ŮˊɞɢɘəɧŰɖŰŬɠ ɛɘŬ ˊɟɧŰŬůɖ ɔɘŬ Űɖ ŭɘŮɝŬɔɤɔɐ 

ˊɟɞɓɚɏɣŮɤɜ ɛŮ ŰŬ ˊŬɟŬˊɎɜɤ ɛɞɜŰɏɚŬ ɗŬ ɐŰŬɜ ɜŬ ɔɑɜŮɘ Ůˊɞɢɘəɐ ˊɟɞůŬɟɛɞɔɐ Űɤɜ 

ŭŮŭɞɛɏɜɤɜ ɛŮ ɛɘŬ ɛɏɗɞŭɞ ŬˊɞůɨɜɗŮůɖɠ. ɋůŰɧůɞ ɖ ˊŬɟŬˊɎɜɤ ɛɏɗɞŭɞɠ Űɞɡ Holt 

ŮˊŮəŰɎɗɖəŮ Ŭˊɧ Űɞɜ Winters ɔɘŬ ɛˊɞɟŮɑ ɜŬ əɎɜŮɘ ˊɟɞɓɚɏɣŮɘɠ ɛŮ ŭŮŭɞɛɏɜŬ ŰŬ ɞˊɞɑŬ 

ˊŬɟɞɡůɘɎɕɞɡɜ ɛŮɜ ŰɎůɖ ŬɚɚɎ ŮɛűŬɜɑɕɞɡɜ əŬɘ ɛɞŰɑɓɞ ŮˊɞɢɘəɧŰɖŰŬɠ, ɏŰůɘ ˊɟɞɏəɡɣŮ ɖ 

ɛɏɗɞŭɞɠ Holt-Wintersô ɖ ɞˊɞɑŬ ɛˊɞɟŮɑ ɜŬ ŭɘŬŰɡˊɤɗŮɑ ŮɑŰŮ ůŮ ˊɞɚɚŬˊɚŬůɘŬůŰɘəɐ ɛɞɟűɐ 

ŮɑŰŮ ůŮ ˊɟɞůɗŮŰɘəɐ. 

ɆŰɖɜ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ ˊŬɟɞɡůɘɎɕŮŰŬɘ Űɞ ˊɞɚɚŬˊɚŬůɘŬůŰɘəɧ ɛɞɜŰɏɚɞ Űɞ ɞˊɞɑɞ ŮɑɜŬɘ əŬɘ 

ˊɘɞ əɞɘɜɧ əŬɘ ɞɘ ŮɝɘůɩůŮɘɠ ˊɞɡ Űɞ ŮəűɟɎɕɞɡɜ ɏɢɞɡɜ ɤɠ Ůɝɐɠ: 

ὒ ‌
ὣ

Ὓ
ρ ‌ ὒ ὦ  

ὦ ‍ὒ ὒ ρ ‍ὦ  

Ὓ ‎
ὣ

ὒ
ρ ‎Ὓ  
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Ὂ ὒ ὦάὛ  

ɧˊɞɡ Űɞ ί ŭɖɚɩɜŮɘ Űɞ ɛɐəɞɠ Űɖɠ ŮˊɞɢɘəɧŰɖŰŬɠ (ˊɢ. Ŭɟɘɗɛɧɠ ɛɖɜɩɜ ůŰɞ ɢɟɧɜɞ), Űɞ ὒὸ 

ŬɜŬˊŬɟɘůŰɎ Űɞ ŮˊɑˊŮŭɞ Űɖɠ ɢɟɞɜɞůŮɘɟɎɠ, Űɞ ὦ Űɖɜ əɚɑůɖ ɐ ŰɎůɖ, Űɞ Ὓ Űɞ ůŰɞɘɢŮɑɞ Űɖɠ 

ŮˊɞɢɘəɧŰɖŰŬɠ əŬɘ Űɞ Ὂ   Űɖɜ ˊɟɧɓɚŮɣɖ ɔɘŬ m ˊŮɟɘɧŭɞɡɠ ɛˊɟɞůŰɎ ůŰɞ ɛɏɚɚɞɜ. 

ȳˊɤɠ ŮɑɜŬɘ ɐŭɖ ɔɜɤůŰɧ Ŭˊɧ Űɖɜ ˊŮɟɘɔɟŬűɐ Űɤɜ ˊŬɟŬˊɎɜɤ ɛɞɜŰɏɚɤɜ əɘ Ůŭɩ ŮɑɜŬɘ 

ŬˊŬɟŬɑŰɖŰɞ ɜŬ ɞɟɘůɗɞɨɜ ɞɘ Ŭɟɢɘəɏɠ Űɘɛɏɠ Űɞɡ Ůˊɘˊɏŭɞɡ ὒ, Űɖɠ ŰɎůɖɠ ὦ əŬɘ Űɤɜ ŭŮɘəŰɩɜ 

ŮˊɞɢɘəɧŰɖŰŬɠ Ὓ. ɀɘŬ ˊɟɧŰŬůɖ Ŭɟɢɘəɞˊɞɑɖůɖɠ ŮɑɜŬɘ ɖ Ŭəɧɚɞɡɗɖ əŬɘ ɢɟŮɘɎɕŮŰŬɘ ŭŮŭɞɛɏɜŬ 

ŰɞɡɚɎɢɘůŰɞɜ ɛɘŬ ɞɚɧəɚɖɟɖɠ ˊŮɟɘɧŭɞɡ ɔɘŬ ɜŬ ɔɑɜŮɘ. Ʉɘɞ ŬɜŬɚɡŰɘəɎ ɖ Űɘɛɐ Űɞɡ Ůˊɘˊɏŭɞɡ 

ɞɟɑɕŮŰŬɘ ɤɠ: 

ὒ
ρ

ί
ὣ ὣ Ễὣ  

ɔɘŬ Űɖɜ Ŭɟɢɘəɞˊɞɑɖůɖ Űɖɠ ŰɎůɖɠ ὦ ŮɑɜŬɘ ɓɞɚɘəɧ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ ˊŬɟŬŰɖɟɐůŮɘɠ ŭɨɞ 

ˊŮɟɘɧŭɤɜ ɤɠ Ůɝɐɠ: 

ὦ
ρ

ί

ὣ ὣ

ί

ὣ ὣ

ί
Ễ
ὣ ὣ

ί
 

Űɏɚɞɠ ɞɘ ŭŮɑəŰŮɠ ŮˊɞɢɘəɧŰɖŰŬɠ ŬɟɢɘəɞˊɞɘɞɨɜŰŬɘ ɛŮ Űɞɜ ˊŬɟŬəɎŰɤ Űɟɧˊɞ: 

Ὓ
ὣ

ὒ
ȟὛ

ὣ

ὒ
ȟὛ

ὣ

ὒ
 

2.2.3 ɀɏɗɞŭɞɘ ũɟŬɛɛɘəɐɠ ɄŬɚɘɜŭɟɧɛɖůɖɠ 

ɋɠ ŰɩɟŬ ɞɘ ɛɏɗɞŭɞɘ ˊɞɡ ɏɢɞɡɜ ˊŬɟɞɡůɘŬůŰŮɑ ůɡɔəŬŰŬɚɏɔɞɜŰŬɘ ůŰɖɜ əŬŰɖɔɞɟɑŬ Űɤɜ 

ɛɞɜŰɏɚɤɜ ɢɟɞɜɞůŮɘɟɩɜ ŭɖɚŬŭɐ ŮɑɜŬɘ ɛɏɗɞŭɞɘ ˊɞɡ ˊŬɟɎɔɞɡɜ ˊɟɞɓɚɏɣŮɘɠ 

ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ ɘůŰɞɟɘəɎ ŭŮŭɞɛɏɜŬ əŬɘ ɡˊɞɗɏŰɞɜŰŬɠ ɧŰɘ ɖ ˊɟɞɓɚŮˊɧɛŮɜɖ Űɘɛɐ 

ŮɝŬɟŰɎŰŬɘ Ŭˊɧ Űɘɠ ˊɟɞɖɔɞɨɛŮɜŮɠ Ŭˊɧ ŬɡŰɐɜ Űɘɛɏɠ. ȷɜŰɑɗŮŰŬ ɞɘ ɛɏɗɞŭɞɘ ˊŬɚɘɜŭɟɧɛɖůɖɠ 

Ŭɜɐəɞɡɜ ůŰɖɜ əŬŰɖɔɞɟɑŬ Űɤɜ ŬɘŰɘɞəɟŬŰɘəɩɜ ɛŮɗɧŭɤɜ ˊɟɧɓɚŮɣɖɠ əŬɘ ɡˊɞɗɏŰɞɡɜ ɧŰɘ ɖ 

Űɘɛɐ ˊɞɡ ˊɟɏˊŮɘ ɜŬ ˊɟɞɓɚŮűɗŮɑ ŮɝŬɟŰɎŰŬɘ Ŭˊɧ ɏɜŬ ˊɚɐɗɞɠ Ɏɚɚɤɜ ˊŬɟŬɔɧɜŰɤɜ ɞɘ ɞˊɞɑɞɘ 

ŬɜŬˊŬɟɑůŰŬɜŰŬɘ ůɡɜɐɗɤɠ ɤɠ ůŮɘɟɏɠ ŭŮŭɞɛɏɜɤɜ ɛŮ əɎɗŮ ůɖɛŮɑɞ Űɞɡɠ ɜŬ ŬɜŰɘůŰɞɘɢŮɑ 

ɢɟɞɜɘəɎ ůŮ ɏɜŬ ůɖɛŮɑɞ Űɖɠ ɢɟɞɜɞůŮɘɟɎɠ ˊɞɡ ɢɟŮɘɎɕŮŰŬɘ ɜŬ ɔɑɜŮɘ ˊɟɧɓɚŮɣɖ. 

ɀŮ ɎɚɚŬ ɚɧɔɘŬ əɎɜɞɜŰŬɠ ɢɟɐůɖ ŬɡŰɩɜ Űɤɜ ɛŮɗɧŭɤɜ ɛɘŬ ˊɟɧɓɚŮɣɖ ɛˊɞɟŮɑ ɜŬ ŮəűɟŬůŰŮɑ 

ɤɠ ɛɘŬ ůɡɜɎɟŰɖůɖ Ůɜɧɠ ɞɟɘůɛɏɜɞɡ Ŭɟɘɗɛɞɨ ˊŬɟŬɔɧɜŰɤɜ ˊɞɡ ŮˊɖɟŮɎɕɞɡɜ Űɖɜ ɏəɓŬůɐ 

Űɖɠ. ȰŰůɘ Ŭɜ ɗŮɤɟɖɗŮɑ ɧŰɘ ˊɟɏˊŮɘ ɜŬ ɔɑɜŮɘ ˊɟɧɓɚŮɣɖ Űɖɠ ɛŮŰŬɓɚɖŰɐɠ   ˊɞɡ Ŭˊɧ Ůŭɩ əŬɘ 

ˊɏɟŬ ɗŬ ɞɜɞɛɎɕŮŰŬɘ ŮɝŬɟŰɖɛɏɜɖ ɛŮŰŬɓɚɖŰɐ ɏɢɞɜŰŬɠ ŭɘŬɗɏůɘɛɞ ɏɜŬ ˊɚɐɗɞɠ ɔɜɤůŰɩɜ 

ɛŮŰŬɓɚɖŰɩɜ ὢȟὢȣὢ(ŬɜŮɝɎɟŰɖŰŮɠ ɛŮŰŬɓɚɖŰɏɠ) ŰɧŰŮ ɖ ˊɟɧɓɚŮɣɖ ɗŬ ŮəűɟɎɕŮŰŬɘ ɔŮɜɘəɎ 

ɤɠ: 

ὣ ὪὢȟὢȣὢȟὩ 

ɧˊɞɡ   ɖ ŮɝŬɟŰɖɛɏɜɖ ɛŮŰŬɓɚɖŰɐ,   ɞɘ ŬɜŮɝɎɟŰɖŰŮɠ ɛŮŰŬɓɚɖŰɏɠ əŬɘ Ὡ Űɞ ůűɎɚɛŬ Ŭűɞɨ ŰŬ 

  əŬɘ   ůɡůɢŮŰɑɕɞɜŰŬɘ ˊɟɞůŮɔɔɘůŰɘəɎ. 

Ɇəɞˊɧɠ Űɖɠ ˊɟɧɓɚŮɣɖɠ ŮɑɜŬɘ ɜŬ ˊɟɞůŭɘɞɟɘůŰŮɑ ɖ ůɡɜɎɟŰɖůɖ ˊɞɡ ůɡůɢŮŰɑɕŮɘ Űɖɜ 

ŮɝŬɟŰɖɛɏɜɖ ɛŮŰŬɓɚɖŰɐ ɛŮ Űɘɠ ŬɜŮɝɎɟŰɖŰŮɠ. ɆŰɖɜ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ ɞɘ ůɢɏůŮɘɠ ɛŮŰŬɝɨ Űɤɜ 
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ɛŮŰŬɓɚɖŰɩɜ ˊɞɡ ɗŬ ˊŮɟɘɔɟŬűɞɨɜ ŮɑɜŬɘ ɔɟŬɛɛɘəɏɠ. ɈˊɎɟɢɞɡɜ ɧɛɤɠ əŬɘ ɎɚɚŬ ɛɞɜŰɏɚŬ ɛɖ 

ɔɟŬɛɛɘəɎ ɧˊɤɠ ŬɡŰɎ Űɖɠ ˊɞɚɡɤɜɡɛɘəɐɠ ˊŬɚɘɜŭɟɧɛɖůɖɠ ˊɞɡ ɡˊɞɗɏŰɞɡɜ ɧŰɘ ɖ ůɢɏůɖ 

ɛŮŰŬɝɨ Űɤɜ ŬɜŮɝɎɟŰɖŰɤɜ əŬɘ ŮɝŬɟŰɖɛɏɜɤɜ ɛŮŰŬɓɚɖŰɩɜ ŮɑɜŬɘ ˊɞɚɡɩɜɡɛŬ əɎˊɞɘɞɡ 

ɓŬɗɛɞɨ. ɆŰɖ ůɡɜɏɢŮɘŬ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ŭɨɞ ɓŬůɘəɎ ɛɞɜŰɏɚŬ ɔɟŬɛɛɘəɐɠ ˊŬɚɘɜŭɟɧɛɖůɖɠ. 

ȷˊɚɐ ɔɟŬɛɛɘəɐ ˊŬɚɘɜŭɟɧɛɖůɖ 

ɆŰɖɜ ŬˊɚɞɨůŰŮɟɖ ˊŮɟɑˊŰɤůɖ ˊŬɚɘɜŭɟɧɛɖůɖɠ ɗŮɤɟŮɑŰŬɘ ɛɘŬ ɔɟŬɛɛɘəɐ ůɢɏůɖ Űɖɠ 

ŮɝŬɟŰɖɛɏɜɖɠ ɛŮŰŬɓɚɖŰɐɠ ὣ əŬɘ ɛɘŬɠ ɛɧɜɞ ŬɜŮɝɎɟŰɖŰɖɠ   ɔɘŬ əɎɗŮ ůŰɘɔɛɐ, ŭɘŬŰɡˊɤɛɏɜɖ 

ɤɠ Ůɝɐɠ: 

  ὥ ὦὢ Ὡ 

ɆɡɜŮˊɩɠ Ŭɜ ŮɑɜŬɘ ŭɘŬɗɏůɘɛŮɠ ŭɨɞ ůŮɘɟɏɠ ὲ ůɖɛŮɑɤɜ   əŬɘ   ˊɞɡ ŬɜŬˊŬɟɑůŰŬɜŰŬɘ 

ɔɟŬűɘəɎ ůŰɞ ŭɘɎɔɟŬɛɛŬ ŭɘŬůˊɞɟɎɠ (ɆɢɐɛŬ 2ï5) ŰɧŰŮ ˊɟɏˊŮɘ ɜŬ ɓɟŮɗŮɑ ɖ ŮɡɗŮɑŬ ɖ ɞˊɞɑŬ 

ˊɟɞůŬɟɛɧɕŮŰŬɘ ůŰŬ ŭŮŭɞɛɏɜŬ ɛŮ Űɞ ɓɏɚŰɘůŰɞ Űɟɧˊɞ. ȼ ŮɡɗŮɑŬ ɏɢŮɘ Űɖ ɛɞɟűɐ 

ὣ ὥ ὦὢ 

ɏŰůɘ ɩůŰŮ ɖ ˊŬɟŬˊɎɜɤ Ůɝɑůɤůɖ ɜŬ ɛŮŰŬůɢɖɛŬŰɑɕŮŰŬɘ ɤɠ 

ὣ ὣ Ὡ 

ɧˊɞɡ 

 

ɆɢɐɛŬ 2ï5: ȹɘɎɔɟŬɛɛŬ ŭɘŬůˊɞɟɎɠ ŭŮŭɞɛɏɜɤɜ əŬɘ ŮɡɗŮɑŬ ˊɟɞůŬɟɛɞɔɐɠ (el.wikipedia.org) 

Ⱥˊɞɛɏɜɤɠ ɔɘŬ Űɖɜ ŮɨɟŮůɖ Űɖɠ ɔɟŬɛɛɘəɐɠ ůɢɏůɖɠ Űɤɜ ŭɨɞ ɛŮŰŬɓɚɖŰɩɜ ˊɟɏˊŮɘ ɜŬ 

ˊɟɞůŭɘɞɟɘůɗɞɨɜ ɞɘ ůŰŬɗŮɟɏɠ ὥ əŬɘ ὦ. Ƀ ɓŬůɘəɧŰŮɟɞɠ Űɟɧˊɞɠ ɔɘŬ ɜŬ ɔɑɜŮɘ ŬɡŰɧ ŮɑɜŬɘ ɖ 

ɛɏɗɞŭɞɠ Űɤɜ ŮɚɎɢɘůŰɤɜ ŰŮŰɟŬɔɩɜɤɜ, ɖ ɞˊɞɑŬ ɓɟɑůəŮɘ Űɘɠ Űɘɛɏɠ Űɤɜ ὥ əŬɘ ὦ ɞɘ ɞˊɞɑŮɠ 

ŮɚŬɢɘůŰɞˊɞɘɞɨɜ Űɞ ɎɗɟɞɘůɛŬ Űɤɜ ŰŮŰɟŬɔɩɜɤɜ Űɤɜ ůűŬɚɛɎŰɤɜ Ὡ. Ʉɘɞ ŬɜŬɚɡŰɘəɎ ɏůŰɤ 

ɧŰɘ ɞɟɘůɗŮɑ ɏɜŬ ɛɏɔŮɗɞɠ ὛὛὉ ˊɞɡ ɛŮŰɟɎ Űɞ ˊɧůɞ əŬɚɎ ˊɟɞůŬɟɛɧɕŮŰŬɘ ɖ ŮɡɗŮɑŬ            ὣ

ὥ ὦὢ ůŰŬ ŭŮŭɞɛɏɜŬ, Űɞ ɛɏɔŮɗɞɠ ŬɡŰɧ ɞɟɑɕŮŰŬɘ ɛŮ Űɖɜ Ŭəɧɚɞɡɗɖ ůɢɏůɖ ɤɠ Űɞ ɎɗɟɞɘůɛŬ 

Űɤɜ ŰŮŰɟŬɔɩɜɤɜ Űɤɜ ůűŬɚɛɎŰɤɜ Ὡ. 
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ὛὛὉὩ ὩȣὩ Ὡ ὣ ὣ ὣ ὥ ὦὢ  

ɀŮ Űɖ ɢɟɐůɖ ŭɘŬűɞɟɘəɞɨ ɚɞɔɘůɛɞɨ ɔɘŬ Űɖɜ ŮɚŬɢɘůŰɞˊɞɑɖůɖ Űɞɡ ὛὛὉ ŰŬ ὥ əŬɘ ὦ 

ɡˊɞɚɞɔɑɕɞɜŰŬɘ Ŭˊɧ Űɘɠ ˊŬɟŬəɎŰɤ ůɢɏůŮɘɠ 

ὦ
В ὢ ὢ ὣ ὣ

В ὢ ὢ
 

ὥ ὣ ὦὢ 

ɧˊɞɡ ὢ əŬɘ   ɞɘ ɛɏůŮɠ Űɘɛɏɠ Űɤɜ ůɖɛŮɑɤɜ ὢȟὢȣὢ  əŬɘ ὣȟὣȣὣ ŬɜŰɑůŰɞɘɢŬ. 

ɄɞɚɚŬˊɚɐ ɔɟŬɛɛɘəɐ ˊŬɚɘɜŭɟɧɛɖůɖ 

ɆŮ ŬɡŰɐɜ Űɖɜ ˊŮɟɑˊŰɤůɖ ɖ ŮɝŬɟŰɖɛɏɜɖ ɛŮŰŬɓɚɖŰɐ   ŮɝŬɟŰɎŰŬɘ Ŭˊɧ ɏɜŬ ˊɚɐɗɞɠ 

ŬɜŮɝɎɟŰɖŰɤɜ ɛŮŰŬɓɚɖŰɩɜ ὢȟὢȣὢ  ŬəɞɚɞɡɗɩɜŰŬɠ Űɖɜ ˊŬɟŬəɎŰɤ ɔɟŬɛɛɘəɐ ůɢɏůɖ: 

ὣ ὦ ὦὢȟ Ễὦὢȟ Ὡ 

ɆŰɞ ůɡɔəŮəɟɘɛɏɜɞ ɛɞɜŰɏɚɞ ɧˊɤɠ əŬɘ ůŮ ŬɡŰɧ Űɖɠ Ŭˊɚɐɠ ɔɟŬɛɛɘəɐɠ ˊŬɚɘɜŭɟɧɛɖůɖɠ 

ˊɟɏˊŮɘ ɜŬ ɡˊɞɚɞɔɘůŰɞɨɜ ɞɘ Űɘɛɏɠ Űɤɜ ὦȟὦȟὦȣὦ ŬɡŰɧ ŮˊɘŰɡɔɢɎɜŮŰŬɘ ˊɎɚɘ ɛŮ Űɖ ɢɟɐůɖ 

Űɖɠ ɛŮɗɧŭɞɡ Űɤɜ ŮɚɎɢɘůŰɤɜ ŰŮŰɟŬɔɩɜɤɜ. ɇɞ ůɢɐɛŬ ɧɛɤɠ Űɖɠ ůɡɜɎɟŰɖůɖɠ ˊɞɡ ůɢŮŰɑɕŮɘ 

Űɖɜ ŮɝŬɟŰɖɛɏɜɖ ɛŮŰŬɓɚɖŰɐ ɛŮ Űɘɠ ŬɜŮɝɎɟŰɖŰŮɠ ŮɑɜŬɘ ŭɨůəɞɚɞ ɜŬ ˊŮɟɘɔɟŬűŮɑ ůŮ ŬɜŰɑɗŮůɖ 

ɛŮ ŬɡŰɧ Űɖɠ ŮɡɗŮɑŬɠ Űɞɡ ˊɟɞɖɔɞɨɛŮɜɞɡ ɛɞɜŰɏɚɞɡ ɏŰůɘ Ŭɜ ɞɘ ŬɜŮɝɎɟŰɖŰŮɠ ɛŮŰŬɓɚɖŰɏɠ ŮɑɜŬɘ 

ŭɨɞ ŰɧŰŮ Űɞ ůɢɐɛŬ Űɖɠ ɡˊɞəŮɑɛŮɜɖɠ ůɡɜɎɟŰɖůɖɠ ŮɑɜŬɘ ɏɜŬ ŮˊɑˊŮŭɞ Ůɜɩ Ŭɜ Űɞ ˊɚɐɗɞɠ 

Űɤɜ ŬɜŮɝɎɟŰɖŰɤɜ ɛŮŰŬɓɚɖŰɩɜ ŮɑɜŬɘ ɛŮɔŬɚɨŰŮɟɞ ŰɧŰŮ ɖ ůɡɜɎɟŰɖůɖ ŬɜŬˊŬɟɘůŰɎ ɏɜŬ 

ɡ ɏ́ɟŮˊɑˊŮŭɞ ŭɖɚŬŭɐ ɛɘŬ ŬɜɩŰŮɟɖ ŭɘŬůŰŬŰɘəɐ ŮˊɘűɎɜŮɘŬ. 

Ƀɘ ůŰŬɗŮɟɏɠ ὦȟὦȟὦȣὦ  ˊɟɞůŭɘɞɟɑɕɞɜŰŬɘ ɚɞɘˊɧɜ ŮɚŬɢɘůŰɞˊɞɘɩɜŰŬɠ Űɞ ɛɏɔŮɗɞɠ Űɞɡ 

ŬɗɟɞɑůɛŬŰɞɠ Űɤɜ ŰŮŰɟŬɔɩɜɤɜ Űɤɜ ůűŬɚɛɎŰɤɜ Ὓ ˊɞɡ ˊɟɞəɨˊŰŮɘ ɤɠ Ůɝɐɠ: 

Ὓ Ὡ ὣ ὣ ὣ ὦ ὦὢȟ ὦὢȟ Ễ ὦὢȟ  

ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ ŭɘŬűɞɟɘəɧ ɚɞɔɘůɛɧ əŬɘ ɚŬɛɓɎɜɞɜŰŬɠ Űɘɠ ɛŮɟɘəɏɠ ˊŬɟŬɔɩɔɞɡɠ Űɞɡ Ὓ ɤɠ 

ˊɟɞɠ əɎɗŮ ɎɔɜɤůŰɞ ůɡɜŰŮɚŮůŰɐ ὦȟὦȟὦȣὦ  ɡˊɞɚɞɔɑɕɞɜŰŬɘ ɏŰůɘ ɞɘ Űɘɛɏɠ Űɤɜ 

ὦȟὦȟὦȣὦ. 

ɇɏɚɞɠ ŬɝɑɕŮɘ ɜŬ ůɖɛŮɘɤɗŮɑ ɧŰɘ ɛɘŬ ŮɝŬɟŰɖɛɏɜɖ ɛŮŰŬɓɚɖŰɐ   ˊɞɡ ˊŬɟŬŰɖɟŮɑŰŬɘ ůŰɞɜ ɢɟɧɜɞ 

ὸ ɛˊɞɟŮɑ ɜŬ ŮɝŬɟŰɎŰŬɘ Ŭˊɧ ŬɜŮɝɎɟŰɖŰŮɠ ɛŮŰŬɓɚɖŰɏɠ ˊɞɡ ˊŬɟŬŰɖɟɞɨɜŰŬɘ ůŮ ɢɟɧɜɞ 

ˊɟɞɔŮɜɏůŰŮɟɞ ὸ ά ɐ əŬɘ ɛŮŰŬɔŮɜɏůŰŮɟɞ ὸ ά ŭɖɚŬŭɐ ɜŬ ɘůɢɨŮɘ ɖ Ŭəɧɚɞɡɗɖ ůɢɏůɖ: 

ὣ Ὢὢȟ ȟὢȟ ȟȣὢȟ ȟὩ 

ɆŮ ŬɡŰɧ Űɞ ůɖɛŮɑɞ ŮɘůɎɔŮŰŬɘ əŬɘ ɖ ɏɜɜɞɘŬ Űɖɠ əŬɗɡůŰɏɟɖůɖɠ (lag) ŭɖɚŬŭɐ ɧŰɘ ɞɘ 

ˊŬɟŬŰɖɟɐůŮɘɠ Űɤɜ ɛŮŰŬɓɚɖŰɩɜ ůŮ ůɡɔəŮəɟɘɛɏɜɞ ůŰɘɔɛɐ ŮˊɖɟŮɎɕɞɡɜ ɛɘŬ ˊŬɟŬŰɐɟɖůɖ 

Űɖɠ ŮɝŬɟŰɖɛɏɜɖɠ ůŮ ŭɘŬűɞɟŮŰɘəɧ ɢɟɧɜɞ. 

2.2.4 ɀɞɜŰɏɚŬ ARIMA 
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ɇŬ ɞɚɞəɚɖɟɤɛɏɜŬ ŬɡŰɞˊŬɚɘɜŭɟɞɛɘəɎ ɛɞɜŰɏɚŬ əɘɜɖŰɩɜ ɛɏůɤɜ ɧɟɤɜ ARIMA (Auto 

Regressive Integrated Moving Average) ŬˊɞŰŮɚɞɨɜ ɛɘŬ ŭɘŬűɞɟŮŰɘəɐ ˊɟɞůɏɔɔɘůɖ ůŰɖɜ 

ˊɟɧɓɚŮɣɖ ɢɟɞɜɞůŮɘɟɩɜ. ȷɜɐəɞɡɜ ůŰɘɠ ˊɞůɞŰɘəɏɠ ɛŮɗɧŭɞɡɠ ˊɟɧɓɚŮɣɖɠ əŬɘ 

ůɡɔəŮəɟɘɛɏɜŬ ůŰŬ ɛɞɜŰɏɚŬ ɢɟɞɜɞůŮɘɟɩɜ ɛɘŬɠ əŬɘ ɢɟɖůɘɛɞˊɞɘɞɨɜ ɘůŰɞɟɘəɎ ŭŮŭɞɛɏɜŬ ɔɘŬ 

ɜŬ əɎɜɞɡɜ ɛɘŬ ˊɟɧɓɚŮɣɖ. ȼ ŭɘŬűɞɟɎ Űɞɡɠ ɛŮ ɎɚɚŮɠ ɛŮɗɧŭɞɡɠ ˊɞɡ Ŭɜɐəɞɡɜ ůŮ ŬɡŰɐɜ 

Űɖɜ əŬŰɖɔɞɟɑŬ ɧˊɤɠ ŮəŮɑɜɖ Űɖɠ ŮəɗŮŰɘəɐɠ ŮɝɞɛɎɚɡɜůɖɠ ŮɑɜŬɘ ɧŰɘ ŬɜŬɚɨɞɡɜ Űɘɠ 

ɢɟɞɜɞůŮɘɟɏɠ ŬəɞɚɞɡɗɩɜŰŬɠ ɛɘŬ ůŰɞɢŬůŰɘəɐ ˊɟɞůɏɔɔɘůɖ. 

Ʉɘɞ ůɡɔəŮəɟɘɛɏɜŬ ŰŬ ɛɞɜŰɏɚŬ ARIMA ɛˊɞɟɞɨɜ ɜŬ ŮəűɟɎůɞɡɜ əɎɗŮ Űɘɛɐ Űɖɠ ɢɟɞɜɞůŮɘɟɎɠ 

ɤɠ ɏɜŬ ɔɟŬɛɛɘəɧ ůɡɜŭɡŬůɛɧ ˊŬɚŬɘɧŰŮɟɤɜ ˊŬɟŬŰɖɟɐůŮɤɜ əŬɘ ˊɟɞɖɔɞɨɛŮɜɤɜ Űɘɛɩɜ 

ůűŬɚɛɎŰɤɜ ˊɟɧɓɚŮɣɖɠ. ũɘŬ Űɖɜ ŬɜŬɚɡŰɘəɧŰŮɟɖ ˊŮɟɘɔɟŬűɐ Űɤɜ ɛɞɜŰɏɚɤɜ ɧɛɤɠ ˊɟɏˊŮɘ 

ˊɟɩŰŬ ɜŬ ɔɑɜŮɘ ŬɜŬűɞɟɎ ůŰɖɜ ɏɜɜɞɘŬ Űɖɠ ůŰŬůɘɛɧŰɖŰŬɠ ɢɟɞɜɞůŮɘɟɎɠ ɖ ɞˊɞɑŬ ˊŬɑɕŮɘ 

ůɖɛŬɜŰɘəɧ ɟɧɚɞ ůŰɖ ɢɟɐůɖ Űɤɜ ŬɜŬűŮɟɧɛŮɜɤɜ ɛɞɜŰɏɚɤɜ. 

ȳůɞɜ ŬűɞɟɎ Űɖ ůŰŬůɘɛɧŰɖŰŬ, ůŰɎůɘɛɖ ɗŮɤɟŮɑŰŬɘ ɛɘŬ ɢɟɞɜɞůŮɘɟɎ ɧŰŬɜ ɞɘ ŭɘŬəɡɛɎɜůŮɘɠ 

Űɤɜ Űɘɛɩɜ Űɖɠ ŭŮ ŭɘŬűɞɟɞˊɞɘɞɨɜŰŬɘ ɛŮ Űɞ ɢɟɧɜɞ. ɀŮ ɎɚɚŬ ɚɧɔɘŬ ɔɘŬ ɜŬ ŮɑɜŬɘ ůŰɎůɘɛɖ ɛɘŬ 

ɢɟɞɜɞůŮɘɟɎ ˊɟɏˊŮɘ ɢɞɜŭɟɘəɎ ŰŬ ŭŮŭɞɛɏɜŬ Űɖɠ ɜŬ ŮɑɜŬɘ ɞɟɘɕɧɜŰɘŬ əŬŰɎ ɛɐəɞɠ Űɞɡ ɎɝɞɜŬ 

Űɞɡ ɢɟɧɜɞɡ, ŭɖɚŬŭɐ ɜŬ ŭɘŬəɡɛŬɑɜɞɜŰŬɘ ɔɨɟɤ Ŭˊɧ ɏɜŬ ůŰŬɗŮɟɧ ɛɏůɞ ˈŬɜŮɝɎɟŰɖŰɞ Űɞɡ 

ɢɟɧɜɞɡˈ əŬɘ ɖ ŭɘŬəɨɛŬɜůɖ Űɖɠ ŰŬɚɎɜŰŮɡůɖɠ Űɤɜ ŭŮŭɞɛɏɜɤɜ ɜŬ ˊŬɟŬɛɏɜŮɘ ɞɡůɘŬůŰɘəɎ 

ůŰŬɗŮɟɐ ɛŮ Űɞ ɢɟɧɜɞ. ɆŰɞɜ ˊɟŬɔɛŬŰɘəɧ əɧůɛɞ ɚɑɔŮɠ ɢɟɞɜɞůŮɘɟɏɠ ŮɑɜŬɘ ůŰɎůɘɛŮɠ ɔɘŬ ŬɡŰɧ 

ŮˊɘɜɞɐɗɖəŬɜ ŭɘɎűɞɟŮɠ ŰŮɢɜɘəɏɠ ˊɞɡ əɎɜɞɡɜ Űɘɠ ɛɖ ůŰɎůɘɛŮɠ ɢɟɞɜɞůŮɘɟɏɠ ůŰɎůɘɛŮɠ. ɀɑŬ 

Ŭˊɧ ŬɡŰɏɠ ŮɑɜŬɘ ɖ ŭɘŬűɧɟɘůɖ ɖ ɞˊɞɑŬ ɞɟɑɕŮŰŬɘ ɤɠ ɖ ŭɘŬŭɘəŬůɑŬ ɡˊɞɚɞɔɘůɛɞɨ Űɖɠ 

ŭɘŬűɞɟɎɠ ɛɘŬ Űɘɛɐɠ Űɖɠ ɢɟɞɜɞůŮɘɟɎɠ Ŭˊɧ Űɖɜ ˊɟɞɖɔɞɨɛŮɜɐ Űɖɠ. ũɘŬ ɛɘŬ ɢɟɞɜɞůŮɘɟɎ   ɖ 

ŭɘŬűɧɟɘůɐ Űɖɠ ŮəűɟɎɕŮŰŬɘ ɤɠ Ůɝɐɠ: 

ὣ˃ ὣ ὣ  

ȳˊɤɠ ɐŭɖ ŬɜŬűɏɟɗɖəŮ ɏɜŬ ɛɞɜŰɏɚɞ ARIMA ŬˊɞŰŮɚŮɑ ɏɜŬ ɔɟŬɛɛɘəɧ ůɡɜŭɡŬůɛɧ 

ˊɟɞɖɔɞɨɛŮɜɤɜ ˊŬɟŬŰɖɟɐůŮɤɜ əŬɘ Űɘɛɩɜ ůűŬɚɛɎŰɤɜ Űɖɠ ɢɟɞɜɞůŮɘɟɎɠ. ũɘŬ ɢɟɞɜɞůŮɘɟɏɠ 

ˊɞɡ ŮɑɜŬɘ ůŰɎůɘɛŮɠ ŭɘŬŰɡˊɩɜŮŰŬɘ ɤɠ ɏɜŬ ɛɞɜŰɏɚɞ ARIMAὴȟπȟή  ɛŮ Űɖɜ Ŭəɧɚɞɡɗɖ 

ɛɞɟűɐ: 

ὣ ὧ •ὣ Ễ •ὣ —Ὡ Ễ —Ὡ Ὡ 

ɧˊɞɡ ɖ  ˊŬɟŬŰɐɟɖůɖ Űɖɜ ůŰɘɔɛɐ ὸȟ•ȣ•  əŬɘ —ȣ—ůŰŬɗŮɟɞɑ ůɡɜŰŮɚŮůŰɏɠ, ὧ 

ůŰŬɗŮɟɎ, Ὡ Űɞ ůűɎɚɛŬ Űɖɠ ˊɟɧɓɚŮɣɖɠ ɔɘŬ Űɖɜ ůŰɘɔɛɐ ὸ .  

ɇɞ ɛɞɜŰɏɚɞ ŬɡŰɧ ɚɏɔŮŰŬɘ əŬɘ ARMAὴȟή  Űɞ ɞˊɞɑɞ ŮɑɜŬɘ əŬŰɎɚɚɖɚɞ ɔɘŬ ůŰɎůɘɛŮɠ 

ɢɟɞɜɞůŮɘɟɏɠ. ũɘŬ ɛɖ ůŰɎůɘɛŮɠ ɢɟɞɜɞůŮɘɟɏɠ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ Űɞ ɛɞɜŰɏɚɞ ARIMA(p,d,q) Űɞ 

ɞˊɞɑɞ ŮəűɟɎɕŮŰŬɘ Ŭˊɧ Űɖɜ ˊŬɟŬəɎŰɤ Ůɝɑůɤůɖ: 

ὣ˃ ὧ •ὣ˃ Ễ •ὣ˃ —Ὡ Ễ —Ὡ Ὡ 

ɧˊɞɡ ὣ˃  ɖ ˊŬɟŬŰɐɟɖůɖ Űɖɠ ŭɘŬűɞɟɘůɛɏɜɖɠ ɢɟɞɜɞůŮɘɟɎɠ Űɖɜ ůŰɘɔɛɐ ὸȟ•ȣ•  əŬɘ 

—ȣ— ůŰŬɗŮɟɞɑ ůɡɜŰŮɚŮůŰɏɠ, ὧ ůŰŬɗŮɟɎ, Ὡ Űɞ ůűɎɚɛŬ Űɖɠ ˊɟɧɓɚŮɣɖɠ ɔɘŬ Űɖɜ ůŰɘɔɛɐ ὸȢ  

ɇŬ ὴ əŬɘ ή ůɡɛɓɞɚɑɕɞɡɜ Űɞɡɠ Ŭɟɘɗɛɞɨɠ Űɤɜ ˊŮɟɘɧŭɤɜ ˊɑůɤ ɔɘŬ Űɘɠ ˊɟɞɖɔɞɨɛŮɜŮɠ 

ˊŬɟŬŰɖɟɐůŮɘɠ əŬɘ ŰŬ ˊɟɞɖɔɞɨɛŮɜŬ ůűɎɚɛŬŰŬ ŬɜŰɑůŰɞɘɢŬ. Ⱥɜɩ ɞ Ŭɟɘɗɛɧɠ Ὠ Űɞ ɓŬɗɛɧ Űɖɠ 
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ŭɘŬűɧɟɘůɖɠ ŭɖɚŬŭɐ ˊɧůŮɠ űɞɟɏɠ ɏɢɞɡɜ ŭɘŬűɞɟɘůŰŮɑ ŰŬ ŭŮŭɞɛɏɜŬ Űɖɠ ɢɟɞɜɞůŮɘɟɎɠ. ȳɚŬ 

ɛŬɕɑ ŬˊɞŰŮɚɞɨɜ Űɖɜ ŰɎɝɖ Űɞɡ ɛɞɜŰɏɚɞɡ. 

ɆŰɧɢɞɠ Űɖɠ ˊɟɧɔɜɤůɖɠ ŮɑɜŬɘ ɖ ŬɜɎɚɡůɖ Űɖɠ ɢɟɞɜɞůŮɘɟɎɠ ɛŮ ŰŬ ˊŬɟŬˊɎɜɤ ɛɞɜŰɏɚŬ əŬɘ 

ɖ ˊɟɞɏəŰŬůɐ Űɖɠ ɓɟŬɢɡˊɟɧɗŮůɛŬ ůŰɞ ɛɏɚɚɞɜ ɔɘŬ Űɖɜ ŭɘŮɝŬɔɤɔɐ ˊɟɞɓɚɏɣŮɤɜ. ũɘŬ ɜŬ 

ŮˊɘŰŮɡɢɗŮɑ ŬɡŰɧ ɛŮɔɎɚɖ ůɖɛŬůɑŬ ɏɢŮɘ ɖ ˊɞɟŮɑŬ Ůˊɘɚɞɔɐɠ əŬŰɎɚɚɖɚɞɡ ɛɞɜŰɏɚɞɡ ˊɞɡ 

ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ŰŬ ˊŬɟŬəɎŰɤ ɓɐɛŬŰŬ: 

- ȷɜŬɔɜɩɟɘůɖ Űɞɡ ɛɞɜŰɏɚɞɡ, ŭɖɚŬŭɐ ˊɟɞůŭɘɞɟɘůɛɧɠ Űɤɜ Űɘɛɩɜ Űɤɜ ὴȟὨȟή. ȷűɞɨ ŰŬ 

ŭŮŭɞɛɏɜŬ ɔɑɜɞɡɜ ůŰɎůɘɛŬ ůɡɜɐɗɤɠ ɛŮ ŭɘŬűɧɟɘůɖ Ŭɜ ŮɑɜŬɘ ŬɜɎɔəɖ, ɡˊɎɟɢɞɡɜ 

ŭɘɎűɞɟɞɘ Űɟɧˊɞɘ ɩůŰŮ ɜŬ ŬɜŬɔɜɤɟɑůŮɘ əŬɜŮɑɠ ˊɞɘŬ ɛɞɜŰɏɚŬ ŮɜŭɏɢŮŰŬɘ ɜŬ ŮɑɜŬɘ 

əŬŰɎɚɚɖɚŬ ɔɘŬ Űɖɜ ˊɟɞɏəŰŬůɖ Űɖɠ. ȰɜŬɠ Űɟɧˊɞɠ ŮɑɜŬɘ ɖ ŬɜŬɔɜɩɟɘůɖ ɛŮ Űɖ ɢɟɐůɖ 

ŭɘŬɔɟŬɛɛŬŰɘəɩɜ ŰŮɢɜɘəɩɜ  ɧˊɞɡ ŬɜŬˊŬɟɑůŰŬɜŰŬɘ ɔɟŬűɘəɎ ɞɘ ůɡɜŬɟŰɐůŮɘɠ Űɖɠ 

ŬɡŰɞůɡůɢɏŰɘůɖɠ (ACF) əŬɘ ɛŮɟɘəɐɠ ŬɡŰɞůɡůɢɏŰɘůɖɠ (PACF), ŰŬ ɛɞŰɑɓŬ ˊɞɡ 

ŮɛűŬɜɑɕɞɜŰŬɘ ɛˊɞɟɞɨɜ ɜŬ ŬˊɞŰŮɚɏůɞɡɜ ŮɜŭŮɑɝŮɘɠ ɔɘŬ Űɖɜ ŬɜŬɔɜɩɟɘůɖ əŬŰɎɚɚɖɚɞɡ 

ɛɞɜŰɏɚɞɡ. ȷɡŰɧɠ ɞ Űɟɧˊɞɠ ˊɟɞɦˊɞɗɏŰŮɘ ɧŰɘ ɖ ɢɟɞɜɞůŮɘɟɎ ŮɑɜŬɘ ůŰɎůɘɛɖ əɘ ɏŰůɘ Ŭɜ 

ɢɟŮɘŬůŰŮɑ ɜŬ ŭɘŬűɞɟɘůɗŮɑ əɎˊɞɘŮɠ űɞɟɏɠ ɖ ˊŬɟɎɛŮŰɟɞɠ d ˊŬɑɟɜŮɘ Űɖɜ ŬɜŰɑůŰɞɘɢɖ Űɘɛɐ. 

ȰɜŬ Ɏɚɚɞɠ Űɟɧˊɞɠ ŬɜŬɔɜɩɟɘůɖɠ ŮɑɜŬɘ ɖ ɢɟɐůɖ ůŰŬŰɘůŰɘəɩɜ ɛŮɗɧŭɤɜ, ŰŮůŰ 

ɡˊɞɗɏůŮɤɜ ˊɞɡ ŮűŬɟɛɧɕɞɡɜ ɛɘŬ ůŮɘɟɎ Ŭˊɧ Ůɚɏɔɢɞɡɠ əŬɘ əɟɘŰɐɟɘŬ ɔɘŬ ɜŬ 

ůɡɛˊŮɟɎɜɞɡɜ Ŭɜ ɖ ɢɟɞɜɞůŮɘɟɎ ŮɑɜŬɘ ůŰɎůɘɛɖ ɐ ɧɢɘ. ȷɜɎɚɞɔŬ ɛŮ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ 

ɔɑɜɞɜŰŬɘ ɞɘ əŬŰɎɚɚɖɚŮɠ ŮɜɏɟɔŮɘŮɠ ɔɘŬ Űɖɜ Ůˊɘɚɞɔɐ Űɤɜ ˊŬɟŬɛɏŰɟɤɜ ůɡɜɐɗɤɠ ɛŮ 

ŭɞəɘɛɏɠ ɔɘŬ Űɖ ɓɏɚŰɘůŰɖ Ůˊɘɚɞɔɐ. ɇɞ ˊɘɞ ŭɘŬŭŮŭɞɛɏɜɞ ŰŮůŰ Ůɚɏɔɢɞɡ ůŰŬůɘɛɧŰɖŰŬɠ ŮɑɜŬɘ 

Űɞ  Augmented Dickey-Fuller (ADF). 

- ȺəŰɑɛɖůɖ ůɡɜŰŮɚŮůŰɩɜ. ȷűɞɨ ɔɑɜŮɘ ɖ ŬɜŬɔɜɩɟɘůɖ Űɞɡ ɛɞɜŰɏɚɞɡ əŬɘ ɞ 

ˊɟɞůŭɘɞɟɘůɛɧɠ Űɤɜ ˊŬɟŬɛɏŰɟɤɜ ὴȟὨȟήȟ ˊɟɏˊŮɘ ɜŬ ŮəŰɘɛɖɗɞɨɜ əŬɘ ɞɘ ůɡɜŰŮɚŮůŰɏɠ 

ὧȟ•ȟȣȟ•ȟ—ȟȣ— . ũɘŬ ɛɞɜŰɏɚŬ ŬɡŰɞˊŬɚɘɜŭɟɞɛɘəɎ ˊɞɡ ŮɑɜŬɘ ůɡɜŭɡŬůɛɧɠ ɛɧɜɞ 

ˊɟɞɖɔɞɨɛŮɜɤɜ ˊŬɟŬŰɖɟɐůŮɤɜ ŭɖɚŬŭɐ ɏɢɞɡɜ Űɖ ɛɞɟűɐ ARIMAὴȟὨȟπȟ ɖ ŮəŰɑɛɖůɖ 

Űɤɜ ůɡɜŰŮɚŮůŰɩɜ ɗŬ ɛˊɞɟɞɨůŮ ɜŬ ɔɑɜŮɘ ɛŮ Űɖ ɛɏɗɞŭɞ Űɤɜ ŮɚɎɢɘůŰɤɜ ŰŮŰɟŬɔɩɜɤɜ 

ɧˊɤɠ əŬɘ ůŰɖɜ ˊŮɟɑˊŰɤůɖ Űɖɠ ɔɟŬɛɛɘəɐɠ ˊŬɚɘɜŭɟɧɛɖůɖɠ ˊɞɡ ŬɜŬűɏɟɗɖəŮ ůŰɖɜ 

ˊɟɞɖɔɞɨɛŮɜɖ ŮɜɧŰɖŰŬ. ɋůŰɧůɞ ɔɘŬ ŰŬ ɛɞɜŰɏɚŬ ˊɞɡ ˊŮɟɘɏɢɞɡɜ əŬɘ ɧɟɞɡɠ ůűɎɚɛŬŰɞɠ 

ŭŮɜ ŮɑɜŬɘ ŭɡɜŬŰɐ ɖ ŮəŰɑɛɖůɖ Űɤɜ ůɡɜŰŮɚŮůŰɩɜ ɛŮ Ŭˊɚɞɨɠ Űɨˊɞɡɠ ɧˊɤɠ ůŰɖɜ 

ˊŮɟɑˊŰɤůɖ Űɖɠ ˊŬɚɘɜŭɟɧɛɖůɖɠ. ȷɜŰɑ ŬɡŰɞɨ ˊɟɏˊŮɘ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ 

ŮˊŬɜŬɚɖˊŰɘəɏɠ ɛɏɗɞŭɞɘ ɛŮ Űɖ ɓɞɐɗŮɘŬ ɡˊɞɚɞɔɘůŰɩɜ ŮɚŬɢɘůŰɞˊɞɘɩɜŰŬɠ əɎˊɞɘɞ 

ɛɏɔŮɗɞɠ ůűɎɚɛŬŰɞɠ. ȷəɧɛŬ ɛɘŬ ɛɏɗɞŭɞɠ ˊɞɡ ůɡɢɜɎ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ŮɑɜŬɘ ɖ 

ɛŮɔɘůŰɞˊɞɑɖůɖ Űɖɠ ˊɟɞůŭɞəɩɛŮɜɖɠ ˊɘɗŬɜɞűɎɜŮɘŬɠ ὒ ɖ ɞˊɞɑŬ ˊɟɞŰɘɛɎŰŬɘ Ŭˊɧ Űɞɡɠ 

ůŰŬŰɘůŰɘəɞɚɧɔɞɡɠ. ȼ ˊɘɗŬɜɞűɎɜŮɘŬ ŮəűɟɎɕŮŰŬɘ ɤɠ Ůɝɐɠ: 

ὒ ς“„ Ὡ  

ɧˊɞɡ ὒ ɖ ˊɟɞůŭɞəɩɛŮɜɖ ˊɘɗŬɜɞűɎɜŮɘŬ, Ὂɖ ˊɟɞɓɚŮˊɧɛŮɜɖ Ŭˊɧ Űɞ ɛɞɜŰɏɚɞ Űɘɛɐ Űɖɜ 

ˊŮɟɑɞŭɞ ὸ, ὲ ɞ Ŭɟɘɗɛɧɠ Űɤɜ ɘůŰɞɟɘəɩɜ ŭŮŭɞɛɏɜɤɜ, Ὡ Űɞ ůűɎɚɛŬ ˊɟɧɓɚŮɣɖɠ, „  ɖ 

ŭɘŬəɨɛŬɜůɖ Űɤɜ ůűŬɚɛɎŰɤɜ Űɞɡ ɛɞɜŰɏɚɞɡ. ȼ Ůɝɑůɤůɖ ɘůɢɨŮɘ ɔɘŬ ɛɞɜŰɏɚŬ ARMA 

ŭɖɚŬŭɐ ŭŮɜ ɚɐűɗɖəŬɜ ɡˊɧɣɘɜ ŭɘŬűɞɟɑůŮɘɠ. 
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- ȹɘɎɔɜɤůɖ.  ɆŮ ŬɡŰɧ ɓɐɛŬ ŭɘŮɝɎɔɞɜŰŬɘ ůŰŬŰɘůŰɘəɞɑ ɏɚŮɔɢɞɘ ˊɟɞəŮɘɛɏɜɞɡ ɜŬ 

ŮɝŬəɟɘɓɤɗŮɑ Ŭɜ ŰŬ ɛɞɜŰɏɚŬ ˊɞɡ ŬɜŬɔɜɤɟɑůŰɖəŬɜ əɘ ŮəŰɘɛɐɗɖəŬɜ ŮɑɜŬɘ ˊɟɞɓɚŮˊŰɘəɎ 

ɎɟŰɘŬ. Ƀ ŭɘŬɔɜɤůŰɘəɧɠ ɏɚŮɔɢɞɠ ɔɑɜŮŰŬɘ əɡɟɑɤɠ ɛŮɚŮŰɩɜŰŬɠ Űɖɜ əŬŰŬɜɞɛɐ Űɤɜ 

ůűŬɚɛɎŰɤɜ ˊɟɧɓɚŮɣɖɠ Ὡ Űɤɜ ɡˊɞɣɐűɘɤɜ ɛɞɜŰɏɚɤɜ ŮɑŰŮ ɛŮ ůŰŬŰɘůŰɘəɏɠ ɛŮɗɧŭɞɡɠ 

ŮɑŰŮ ŬəɧɛŬ əŬɘ ɞˊŰɘəɎ ɛŮ ŭɘŬɔɟŬɛɛŬŰɘəɏɠ. Ⱥˊɑůɖɠ ɔɑɜŮŰŬɘ ɢɟɐůɖ əɎˊɞɘɤɜ əɟɘŰɖɟɑɤɜ 

ɧˊɤɠ Űɞ Akaikeôs Information Criterion (AIC) əŬɘ Űɞ Bayesian Information Criterion 

(BIC). 

ũɘŬ Űɞɜ ɡˊɞɚɞɔɘůɛɧ ɛɏůɤ Ůɜɧɠ ɛɞɜŰɏɚɞɡ ARIMA Űɖɠ Űɘɛɐɠ ὣὸ Űɖɠ ɢɟɞɜɞůŮɘɟɎɠ, 

ŬˊŬɘŰŮɑŰŬɘ ɔɜɩůɖ Űɤɜ Űɘɛɩɜ ὣ ȟὣ ȣὣ  ɐ əŬɘ Űɤɜ Ὡ ȣὩ  ɏŰůɘ əŬɘ ɔɘŬ Űɞɜ 

ɡˊɞɚɞɔɘůɛɧ Űɖɠ ˊɟɧɓɚŮɣɖɠ ὣ  ŬˊŬɘŰŮɑŰŬɘ ɖ ɔɜɩůɖ Űɤɜ ŬɜŰɑůŰɞɘɢɤɜ 

ὣ ȟὣ ȟὣ  ɐ əŬɘ Űɤɜ Ὡ ȣὩ  ɧˊɞɡ   ɞ ɞɟɑɕɞɜŰŬɠ ˊɟɧɓɚŮɣɖɠ. Ⱥɜɩ ɔɘŬ 

Űɖɜ ˊɟɩŰɖ ˊɟɧɓɚŮɣɖ ὣ  ɞɘ Űɘɛɏɠ ὣ əŬɘ Ὡ ŮɑɜŬɘ ŭɘŬɗɏůɘɛŮɠ ɔɘŬ Űɖɜ ŮˊɧɛŮɜɖ ˊɟɧɓɚŮɣɖ 

ὣ  ɞɘ ὣ  əŬɘ Ὡ  ŭŮɜ ŮɑɜŬɘ ŭɘŬɗɏůɘɛŮɠ əɞə. ɆŮ ŬɡŰɐɜ Űɖɜ ˊŮɟɑˊŰɤůɖ ɗŮɤɟŮɑŰŬɘ ɧŰɘ 

ὣ  ὣ  əŬɘ Ὡ π ůɡɜŮɢɑɕɞɜŰŬɠ ɛŮ ŬɜɎɚɞɔɞ Űɟɧˊɞ ɔɘŬ ŮˊɧɛŮɜŮɠ ˊɟɞɓɚɏɣŮɘɠ Űɞɡ 

ɢɟɞɜɘəɞɨ ɞɟɑɕɞɜŰŬ. ȰŰůɘ ɔɘŬ ɛŮɔɎɚɞ ɢɟɞɜɘəɧ ɞɟɑɕɞɜŰŬ ɞɘ ˊɟɞɓɚɏɣŮɘɠ ŮɝŬɟŰɩɜŰŬɘ ɛɧɜɞ 

Ŭˊɧ Űɘɠ ˊɟɞɓɚɏɣŮɘɠ ˊɞɡ ɏɢŮɘ əɎɜŮɘ ɐŭɖ Űɞ ɛɞɜŰɏɚɞ əŬɘ ɧɢɘ Ŭˊɧ Űɑɠ ˊŬɟŬŰɖɟɐůŮɘɠ Űɖɠ 

ɢɟɞɜɞůŮɘɟɎɠ ŬɡɝɎɜɞɜŰŬɠ ɏŰůɘ Űɞ ůűɎɚɛŬ. ȷɡŰɧɠ ŮɑɜŬɘ əŬɘ ɞ ɚɧɔɞɠ ˊɞɡ ŬɡŰɎ ŰŬ ɛɞɜŰɏɚŬ 

ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ əɡɟɑɤɠ ɔɘŬ ɓɟŬɢɡˊɟɧɗŮůɛŮɠ ˊɟɞɓɚɏɣŮɘɠ. 

2.2.5 ɄŬɚɘɜŭɟɧɛɖůɖ ɛŮ ȹɏɜŭɟŬ ȷˊɞűɎůŮɤɜ 

ȳˊɤɠ ŬɜŬűɏɟɗɖəŮ ˊɟɤŰɨŰŮɟŬ əŬŰɎ Űɖɜ ˊŮɟɘɔɟŬűɐ ɛŮɗɧŭɤɜ ɔɟŬɛɛɘəɐɠ ˊŬɚɘɜŭɟɧɛɖůɖɠ 

ɛˊɞɟŮɑ ɜŬ ɔɑɜŮɘ ˊɟɧɓɚŮɣɖ ɛɘŬɠ ŮɝŬɟŰɖɛɏɜɖɠ ɛŮŰŬɓɚɖŰɐɠ ὣ ɛŮ ɓɎůɖ ɏɜŬ ˊɚɐɗɞɠ 

ŬɜŮɝɎɟŰɖŰɤɜ ɛŮŰŬɓɚɖŰɩɜὢȣὢ  Ŭɜ ŮɑɜŬɘ ŭɡɜŬŰɧɜ ɜŬ ˊɟɞůŭɘɞɟɘůɗŮɑ ɖ ůɡɜɎɟŰɖůɖ ɛŮ Űɖɜ 

ɞˊɞɑŬ ůɡůɢŮŰɑɕɞɜŰŬɘ ŬɡŰɎ ŰŬ ɛŮɔɏɗɖ. ȷɡŰɏɠ ɞɘ ɛɏɗɞŭɞɘ ˊɟɞůɏɔɔɘɕŬɜ Űɞ ˊɟɧɓɚɖɛŬ Űɖɠ 

ˊŬɚɘɜŭɟɧɛɖůɖɠ əŬɘ əŬŰô ŮˊɏəŰŬůɖ Űɖɠ ˊɟɧɓɚŮɣɖɠ Ŭˊɧ ůŰŬŰɘůŰɘəɐ ůəɞˊɘɎ, ɖ ɛɏɗɞŭɞɠ 

Űɤɜ ŭɏɜŭɟɤɜ ŬˊɞűɎůŮɤɜ ˊɞɡ ɗŬ ˊŬɟɞɡůɘŬůɗŮɑ ůŮ ŬɡŰɐ Űɖɜ ŮɜɧŰɖŰŬ ˊɟɞůŮɔɔɑɕŮɘ Űɞ 

ˊɟɧɓɚɖɛŬ Ŭˊɧ Űɖɜ ˊɚŮɡɟɎ Űɖɠ ɚɞɔɘəɐɠ. ȹɖɚŬŭɐ ŬɜŰɑ ɛŬɗɖɛŬŰɘəɩɜ ˊɟɎɝŮɤɜ əŬɘ 

ɚŮɘŰɞɡɟɔɘɩɜ ɔɑɜŮŰŬɘ ɢɟɐůɖ ɚɞɔɘəɩɜ ŮəűɟɎůŮɤɜ ŮűŬɟɛɧɕɞɜŰŬɠ ɚɞɔɘəɞɨɠ ɐ ůɡɔəɟɘŰɘəɞɨɠ 

ŰŮɚŮůŰɏɠ ůŰɘɠ Űɘɛɏɠ Űɤɜ ŬɜŮɝɎɟŰɖŰɤɜ ɛŮŰŬɓɚɖŰɩɜ ɐ Ŭɚɚɘɩɠ ɔɜɤɟɘůɛɎŰɤɜ. 

ȼ ɢɟɐůɖ Űɤɜ ŭɏɜŭɟɤɜ ŬˊɞűɎůŮɤɜ ůŰɖɜ ˊŬɚɘɜŭɟɧɛɖůɖ ˊɟɞɏɟɢŮŰŬɘ Ŭˊɧ ŰŬ ˊŮŭɑŬ Űɖɠ 

ŰŮɢɜɖŰɐɠ ɜɞɖɛɞůɨɜɖɠ əŬɘ Űɖɠ Ůɝɧɟɡɝɖɠ ŭŮŭɞɛɏɜɤɜ. Ⱦɡɟɑɤɠ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ɔɘŬ 

ˊɟɞɓɚɐɛŬŰŬ ŰŬɝɘɜɧɛɖůɖɠ ŬɚɚɎ ɛŮ əŬŰɎɚɚɖɚŮɠ ŰɟɞˊɞˊɞɘɐůŮɘɠ ɛˊɞɟɞɨɜ ɜŬ 

ŬɜŰɘɛŮŰɤˊɑůɞɡɜ əŬɘ ˊɟɞɓɚɐɛŬŰŬ ˊŬɚɘɜŭɟɧɛɖůɖɠ. ȼ ůɡɔəŮəɟɘɛɏɜɖ ɛɏɗɞŭɞɠ 

ɢɟɖůɘɛɞˊɞɘŮɑ Űɞ ɛɞɜŰɏɚɞ Ůɜɧɠ ŭɏɜŭɟɞɡ ŬˊɞűɎůŮɤɜ Űɞ ɞˊɞɑɞ ŬˊŬɟŰɑɕŮŰŬɘ Ŭˊɧ ɏɜŬ 

ˊɚɐɗɞɠ əɧɛɓɤɜ ŬˊɞűɎůŮɤɜ ɞɘ ɞˊɞɑɞɘ ůɡɜŭɏɞɜŰŬɘ ɛŮŰŬɝɨ Űɞɡɠ ɛŮ əɚɎŭɞɡɠ əɘ 

ŮˊŮəŰŮɑɜŮŰŬɘ ˊɟɞɠ ŰŬ əɎŰɤ ɝŮəɘɜɩɜŰŬɠ Ŭˊɧ Űɞ əɧɛɓɞ-ɟɑɕŬ (root node) ɛɏɢɟɘ ɜŬ ŰŮɟɛŬŰɑůŮɘ 

ůŰɞɡɠ əɧɛɓɞɡɠ-űɨɚɚŬ (leaf-nodes) (Larose & Larose, 2019) ɧˊɤɠ űŬɑɜŮŰŬɘ ůŰɞ ɆɢɐɛŬ 

2ï6. 
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ɆɢɐɛŬ 2ï6: ũɟŬűɘəɐ ŬɜŬˊŬɟɎůŰŬůɖ ŭɏɜŭɟɞɡ ŬˊɞűɎůŮɤɜ 

ȾŬŰɎ Űɖ ŭɘŬŭɘəŬůɑŬ Űɖɠ ˊŬɚɘɜŭɟɧɛɖůɖɠ ɝŮəɘɜɩɜŰŬɠ Ŭˊɧ Űɖ ɟɑɕŬ-əɧɛɓɞ ɖ ɞˊɞɑŬ əŬŰɎ 

ůɨɛɓŬůɖ ŰɞˊɞɗŮŰŮɑŰŬɘ ůŰɖɜ əɞɟɡűɐ Űɞɡ ŭɘŬɔɟɎɛɛŬŰɞɠ Űɞɡ ŭɏɜŭɟɞɡ ŬˊɞűɎůŮɤɜ əŬɘ ůŮ 

əɎɗŮ əɧɛɓɞ ŮɝŮŰɎɕŮŰŬɘ ɔɘŬ ůɡɔəŮəɟɘɛɏɜɖ ɛŮŰŬɓɚɖŰɐ ůŮ ˊɞɘɞ ŭɘɎůŰɖɛŬ ɓɟɑůəŮŰŬɘ ɖ Űɘɛɐ 

Űɖɠ. ȷɜɎɚɞɔŬ ɛŮ Űɞ ŭɘɎůŰɖɛŬ ɡˊɎɟɢɞɡɜ əɚɎŭɞɘ ˊɞɡ ɞŭɖɔɞɨɜ ůŰɞɜ ŮˊɧɛŮɜɞ əɧɛɓɞ Űɞɡ 

ˊŬɟŬəɎŰɤ Ůˊɘˊɏŭɞɡ ɧˊɞɡ ɔɑɜŮŰŬɘ ɝŬɜɎ ɏɚŮɔɢɞɠ ɔɘŬ Űɖɜ Űɘɛɐ ŭɘŬűɞɟŮŰɘəɐɠ ɛŮŰŬɓɚɖŰɐɠ 

ɤůɧŰɞɡ ɖ ŭɘŬŭɘəŬůɑŬ ɜŬ ŰŮɟɛŬŰɑůŮɘ űŰɎɜɞɜŰŬɠ ůŮ ɏɜŬ əɧɛɓɞ űɨɚɚɞ. ũɘŬ ˊŬɟɎŭŮɘɔɛŬ Ŭɜ 

ɏɜŬ ŭɏɜŭɟɞ ɏɢŮɘ ŭɖɛɘɞɡɟɔɖɗŮɑ ůɨɛűɤɜŬ ɛŮ ɏɜŬ ůɨɜɞɚɞ ɔɜɤůŰɩɜ ŭŮŭɞɛɏɜɤɜ Űɞ ɞˊɞɑɞ 

ŬˊŬɟŰɑɕŮŰŬɘ Ŭˊɧ Űɖɜ ŮɝŬɟŰɖɛɏɜɖ ɛŮŰŬɓɚɖŰɐ ὣ əŬɘ Űɘɠ ŬɜŮɝɎɟŰɖŰŮɠ ὢəŬɘ ὢɧˊɤɠ ůŰɞ 

ɆɢɐɛŬ 2ï6, ɔɘŬ ɛɘŬ Ůɑůɞŭɞ ɛŮ ɔɜɤůŰɏɠ Űɘɠ Űɘɛɏɠ  ȟ əŬɘ  ȟ ůɨɛűɤɜŬ ɛŮ Űɖɜ ˊŬɟŬˊɎɜɤ 

ŭɘɎŰŬɝɖ əŬɘ Ŭűɞɨ ɔɑɜɞɡɜ ɞɘ ɏɚŮɔɢɞɘ ůŰɞɡɠ ŬɜŰɑůŰɞɘɢɞɡɠ əɧɛɓɞɡɠ ɖ Űɘɛɐ ὣ ɗŬ ŮəŰɘɛɖɗŮɑ 

ɤɠ ɛɘŬ Ŭˊɧ Űɘɠ Űɘɛɏɠ Űɤɜ əɧɛɓɤɜ-űɨɚɚɤɜ. 

ȰŰůɘ ɧˊɤɠ ˊŮɟɘɔɟɎűɖəŮ ɖ ˊŬɟŬˊɎɜɤ ɖ ɢɟɐůɖ Ůɜɧɠ ŭɏɜŭɟɞɡ ŬˊɞűɎůŮɤɜ ɔɘŬ 

ˊŬɚɘɜŭɟɧɛɖůɖ ŮɑɜŬɘ ɛɘŬ ˊɞɚɨ Ŭˊɚɐ əŬɘ ŮɡɗŮɑŬ ŭɘŬŭɘəŬůɑŬ. ȼ ŭɡůəɞɚɑŬ ɧɛɤɠ ŬɡŰɐɠ Űɖɠ 

ɛŮɗɧŭɞɡ ɏɔəŮɘŰŬɘ ůŰɖ ɓɏɚŰɘůŰɖ əŬŰŬůəŮɡɐ Űɞɡ ŭɏɜŭɟɞɡ Ŭˊɧ əɎˊɞɘɞɜ Ŭɚɔɧɟɘɗɛɞ ɛŮ ɓɎůɖ 

ɛɘŬ ůŮɘɟɎ ŭɘŬɗɏůɘɛɤɜ Űɘɛɩɜ Űɤɜ ɛŮŰŬɓɚɖŰɩɜ ὣȟὢȣὢ  ŭɖɚŬŭɐ ŭŮŭɞɛɏɜɤɜ ŮəˊŬɑŭŮɡůɖɠ 

(train set). ũŮɜɘəɎ ˊɟɧəŮɘŰŬɘ ɔɘŬ ɏɜŬ ˊɟɧɓɚɖɛŬ ŭɨůəɞɚɞ ɡˊɞɚɞɔɘůŰɘəɎ ɞˊɧŰŮ ůŰɖɜ ˊɟɎɝɖ 

ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ŮɡɟŮŰɘəɏɠ ɛɏɗɞŭɞɘ ɔɘŬ Űɖɜ əŬŰŬůəŮɡɐ Űɞɡ ˊɞɡ ˊɟɞůˊŬɗɞɨɜ ɜŬ 

əŬŰŬɚɐɝɞɡɜ ůŰɞ ɓɏɚŰɘůŰɞ ɛɞɜŰɏɚɞ. 

ɈˊɎɟɢɞɡɜ ŭɘɎűɞɟɞɘ Ŭɚɔɧɟɘɗɛɞɘ ˊɞɡ ŮəŰŮɚɞɨɜ Űɖ ŭɘŬŭɘəŬůɑŬ Űɖɠ əŬŰŬůəŮɡɐɠ Űɞɡ ŭɏɜŭɟɞɡ 

ɧˊɤɠ ɞ CART (classification and regression tree), o ID3 əŬɘ ɞɘ ŭɘɎŭɞɢŮɠ ŮəŭɧůŮɘɠ Űɞɡ 

C4.5 əŬɘ C5.0 ˊɞɡ ŬɜŬˊŰɨɢɗɖəŬɜ Ŭˊɧ Űɞɜ Ross Quinlan. ɆŮ ɔŮɜɘəɐ ɛɞɟűɐ ɛŮ ŭɘŬɗɏůɘɛɞ 

ɏɜŬ ůɨɜɞɚɞ ŭŮŭɞɛɏɜɤɜ ŮəˊŬɑŭŮɡůɖɠ (train set) ɏɜŬɠ ŰɏŰɞɘɞɠ Ŭɚɔɧɟɘɗɛɞɠ əŬɚŮɑŰŬɘ ɜŬ 

ŬˊɞűŬůɑůŮɘ Űɖ ŭɘŬŭɞɢɐ Űɤɜ ɔɜɤɟɘůɛɎŰɤɜ ɔɘŬ ŰŬ ɞˊɞɑŬ ɗŬ ŮɚŮɔɢɗŮɑ əɎɗŮ ůɖɛŮɑɞ, ŬɚɚɎ 

əŬɘ Űɖɜ Űɘɛɐ Űɞɡ ɞɟɑɞɡ ɛŮ Űɖɜ ɞˊɞɑŬ ɗŬ ůɡɔəɟɘɗŮɑ əɎɗŮ ůɖɛŮɑɞ Űɤɜ ŭŮŭɞɛɏɜɤɜ ɩůŰŮ ɜŬ 

ŬəɞɚɞɡɗɐůŮɘ Űɖ ɓɏɚŰɘůŰɖ ŭɘŬŭɟɞɛɐ Ŭˊɧ əɧɛɓɞ ůŮ əɧɛɓɞ əŬɘ ɜŬ űŰɎůŮɘ ůŰɞ əɧɛɓɞ-űɨɚɚɞ 

ˊɞɡ Űɞ ɢŬɟŬəŰɖɟɑɕŮɘ. ɈˊɎɟɢɞɡɜ ŭɘɎűɞɟɞɘ Űɟɧˊɞɘ ɔɘŬ ɜŬ ˊɞůɞŰɘəɞˊɞɘɖɗŮɑ ɖ 

əŬŰŬɚɚɖɚɧɚɖŰŬ əɎɗŮ ŭɘŬɢɤɟɘůɛɞɨ ɧˊɤɠ ɖ ɓŮɚŰɘůŰɞˊɞɑɖůɖ Űɖɠ ůɡɜŬɟŰɐůɖɠ əɏɟŭɞɡɠ 
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ˊɚɖɟɞűɞɟɑŬɠ (information gain) ɐ Űɖɠ ůɡɜɎɟŰɖůɖɠ Gini. ȼ ŭɘŬŭɘəŬůɑŬ ůŰŬɛŬŰɎ ɧŰŬɜ ɛŮŰɎ 

Űɞ ŭɘŬɢɤɟɘůɛɧ əɎɗŮ əɧɛɓɞɠ-űɨɚɚɞ ɏɢŮɘ ůɖɛŮɑŬ ɑŭɘŬɠ Űɘɛɐɠ ɐ Űɞ ŭɏɜŭɟɞ ɏɢŮɘ űɗɎůŮɘ ůŮ 

ɛɘŬ ˊɟɞəŬɗɞɟɘůɛɏɜɖ Űɘɛɐ ɓɎɗɞɡɠ, ŭɖɚŬŭɐ ɏɢŮɘ ŬˊɞəŰɐůŮɘ ɏɜŬ ˊɟɞəŬɗɞɟɘůɛɏɜɞ ɛɏɔɘůŰɞ 

Ŭɟɘɗɛɧ Ůˊɘˊɏŭɤɜ. ȳˊɤɠ ŮɑɜŬɘ űɡůɘəɧ əɎɗŮ Ŭɚɔɧɟɘɗɛɞɠ ɏɢŮɘ Űɘɠ ŭɘəɏɠ Űɞɡ ɘŭɘŬɘŰŮɟɧŰɖŰŮɠ 

ɛŮ ŰŬ ˊɚŮɞɜŮəŰɐɛŬŰŬ əŬɘ ŰŬ ɛŮɘɞɜŮəŰɐɛŬŰɎ Űɞɡɠ.  

Ⱥɜ əŬŰŬəɚŮɑŭɘ ŰŬ ŭɏɜŭɟŬ ŬˊɞűɎůŮɤɜ ŬˊɞŰŮɚɞɨɜ ɛɘŬ ůɢŮŰɘəɎ Ŭˊɚɐ əɘ ŮɡŬɜɎɔɜɤůŰɖ 

ɛɏɗɞŭɞ ɔɘŬ ˊŬɚɘɜŭɟɧɛɖůɖ əŬɘ ɖ ˊŬɟŬɔɤɔɐ Űɞɡɠ ɛŮ Űɖ ɢɟɐůɖ Űɤɜ ůɢŮŰɘəɩɜ Ŭɚɔɞɟɑɗɛɤɜ 

ŮɑɜŬɘ ɛɘŬ ɔɟɐɔɞɟɖ ŭɘŬŭɘəŬůɑŬ ɧɛɤɠ ŬɜɎɚɞɔŬ ɛŮ Űɖ űɨůɖ əŬɘ ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɞɡ 

ˊɟɞɓɚɐɛŬŰɞɠ ɛˊɞɟɞɨɜ ɜŬ ɔɑɜɞɡɜ ɡˊŮɟɓɞɚɘəɎ ˊɞɚɨˊɚɞəŬ əŬɘ ůɡɢɜɎ ŰŮɑɜɞɡɜ ˊɟɞɠ Űɖɜ 

ɡˊŮɟˊɟɞůŬɟɛɞɔɐ (overfitting) ůŰŬ ŭŮŭɞɛɏɜŬ ŮəˊŬɑŭŮɡůɖɠ. Ⱥˊɑůɖɠ ŬˊɞŰŮɚɞɨɜ ŭɞɛɘəɧ 

ůŰɞɘɢŮɑɞ ɔɘŬ ɎɚɚŮɠ ŰŮɢɜɘəɏɠ ɧˊɤɠ ŰŬ ŰɡɢŬɑŬ ŭɎůɖ (Random Forest). ɇŬ ŰɡɢŬɑŬ ŭɎůɖ 

ŬˊɞŰŮɚɞɨɜ ɛɘŬ ůɡůŰɞɘɢɑŬ ŭɏɜŭɟɤɜ ŬˊɞűɎůŮɤɜ, Űɞ əŬɗɏɜŬ ŮəˊŬɘŭŮɡɛɏɜɞ ůŮ ŭɘŬűɞɟŮŰɘəɧ 

ŰɛɐɛŬ Űɞɡ ůɡɜɧɚɞɡ ŭŮŭɞɛɏɜɤɜ ŮəˊŬɑŭŮɡůɖɠ (train set). ɆŰɖɜ ˊŮɟɑˊŰɤůɖ Űɖɠ 

ˊŬɚɘɜŭɟɧɛɖůɖɠ ɖ ˊɟɧɓɚŮɣɖ ˊɞɡ ˊŬɟɎɔɞɡɜ ŬˊɞŰŮɚŮɑ Űɞ ɛɏůɞ ɧɟɞ Űɤɜ ˊɟɞɓɚɏɣŮɤɜ Űɤɜ 

Ůˊɘɛɏɟɞɡɠ ŭɏɜŭɟɤɜ, ŬɜŰɘɛŮŰɤˊɑɕɞɜŰŬɠ ɏŰůɘ Űɞ űŬɘɜɧɛŮɜɞ Űɖɠ ɡˊŮɟˊɟɞůŬɟɛɞɔɐɠ 

(overfitting). 

2.2.6 ɇŮɢɜɖŰɎ ɁŮɡɟɤɜɘəɎ ȹɑəŰɡŬ 

ɇŬ ŰŮɢɜɖŰɎ ɜŮɡɟɤɜɘəɎ ŭɑəŰɡŬ (Artificial Neural Networks) ŬˊɞŰŮɚɞɨɜ ɛɘŬ əŬŰɖɔɞɟɑŬ 

Ŭűɖɟɖɛɏɜɤɜ ɛŬɗɖɛŬŰɘəɩɜ ɛɞɜŰɏɚɤɜ ŮɛˊɜŮɡůɛɏɜŬ Ŭˊɧ ŬɜŰɑůŰɞɘɢŬ ɓɘɞɚɞɔɘəɎ ɛɞɜŰɏɚŬ 

ŭɖɚŬŭɐ ˊɟɞůˊŬɗɞɨɜ ɜŬ ɛɘɛɖɗɞɨɜ Űɖ ɚŮɘŰɞɡɟɔɑŬ Űɤɜ ɜŮɡɟɩɜɤɜ Űɞɡ Ŭɜɗɟɩˊɘɜɞɡ 

ŮɔəŮűɎɚɞɡ. ɄɟɞɏɟɢɞɜŰŬɘ Ŭˊɧ Űɞ ˊŮŭɑŬ Űɖɠ ŰŮɢɜɖŰɐɠ ɜɞɖɛɞůɨɜɖɠ əŬɘ Űɖɠ ɛɖɢŬɜɘəɐɠ 

ɛɎɗɖůɖɠ əɘ Ůɜɩ ɖ ŬɜɎˊŰɡɝɐ Űɞɡɠ ůŬɜ ɗŮɤɟɑŬ ɏɢŮɘ ɝŮəɘɜɐůŮɘ ˊɟɘɜ Ŭˊɧ ɛɘůɧ ŬɘɩɜŬ 

ˊŮɟɑˊɞɡ, ůɐɛŮɟŬ ɖ ɢɟɐůɖ Űɞɡɠ ŮɑɜŬɘ ɘŭɘŬɑŰŮɟŬ ŭɖɛɞűɘɚɐɠ əŬɘ ůŮ ŬɡŰɧ ɏɢŮɘ ůɡɜŰŮɚɏůŮɘ əŬɘ 

ɖ ɛŮɔɎɚɖ ˊɟɧɞŭɞɠ ůŰɖɜ əŬŰŬůəŮɡɐ Űɤɜ ɖɚŮəŰɟɞɜɘəɩɜ ɡˊɞɚɞɔɘůŰɩɜ əŬɘ ɖ Ŭɨɝɖůɖ Űɖɠ 

ŭɘŬɗɏůɘɛɖɠ ɡˊɞɚɞɔɘůŰɘəɐɠ ɘůɢɨɞɠ. ɇŬ ŰŮɢɜɖŰɎ ɜŮɡɟɤɜɘəɎ ŭɑəŰɡŬ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ůŮ 

ŭɘɎűɞɟŬ ˊɟɞɓɚɐɛŬŰŬ ɧˊɤɠ ůŰɖɜ ŬɜŬɔɜɩɟɘůɖ ŮɘəɧɜŬɠ, ůŰɖɜ ŮˊŮɝŮɟɔŬůɑŬ űɤɜɐɠ, ůŰɞ 

ɢɟɞɜɞˊɟɞɔɟŬɛɛŬŰɘůɛɧ (Scheduling), ůŰɖɜ Ůɝɧɟɡɝɖ ˊɚɖɟɞűɞɟɑŬɠ əŬɘ ɓɟɑůəɞɡɜ 

ŮűŬɟɛɞɔɐ ůŮ ˊɞɚɚɞɨɠ ŰɞɛŮɑɠ ɧˊɤɠ Űɖ ɅɞɛˊɞŰɘəɐ, Űɖɜ ȯɛɡɜŬ, Űɖɜ ȽŬŰɟɘəɐ ȹɘŬɔɜɤůŰɘəɐ, 

Űɞɜ ŰɟŬˊŮɕɘəɧ ŰɞɛɏŬ əŰɚ. Ⱥˊɑůɖɠ ŬˊɞŰŮɚɞɨɜ ɏɜŬ ˊɞɚɨ ɘůɢɡɟɧ ŮɟɔŬɚŮɑɞ ɔɘŬ Űɖɜ ˊɟɧɓɚŮɣɖ 

ɢɟɞɜɞůŮɘɟɩɜ ɔɘŬ ŬɡŰɧ Űɞ ɚɧɔɞ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ əŬɘ ůŰɖɜ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ. 

ȳˊɤɠ ŬɜŬűɏɟɗɖəŮ ɏɜŬ ŰŮɢɜɖŰɧ ɜŮɡɟɤɜɘəɧ ŭɑəŰɡɞ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ɏɜŬɜ Ŭɟɘɗɛɧ ŰŮɢɜɖŰɩɜ 

ɜŮɡɟɩɜɤɜ  ɞɘ ɞˊɞɑɞɘ ˊɟɞůˊŬɗɞɨɜ ɜŬ ɛɘɛɖɗɞɨɜ Űɖ ɚŮɘŰɞɡɟɔɑŬ Űɤɜ ɓɘɞɚɞɔɘəɩɜ. ȰɜŬɠ 

ŰɏŰɞɘɞɠ Ŭˊɚɧɠ ɜŮɡɟɩɜŬɠ ɛˊɞɟŮɑ ɜŬ ŬɜŬˊŬɟŬůŰŬɗŮɑ ɔɟŬűɘəɎ Ŭˊɧ Űɞ ˊŬɟŬəɎŰɤ ɆɢɐɛŬ 

2ï7 ůŰɞ ɞˊɞɑɞ ŭɘŬəɟɑɜɞɜŰŬɘ ŰɟɑŬ ɓŬůɘəɎ ůŰɞɘɢŮɑŬ: ɏɜŬ ůɨɜɞɚɞ ůɡɜŭɏůɛɤɜ ɞɘ ɞˊɞɑɞɘ 

ɢŬɟŬəŰɖɟɑɕɞɜŰŬɘ Ŭˊɧ ɏɜŬ ɓɎɟɞɠ ύ  , ɞ ŭŮɑəŰɖɠ Ὧ ŬɜŬűɏɟŮŰŬɘ ůŰɞ ɜŮɡɟɩɜŬ ˊɟɞɠ ŮɝɏŰŬůɖ 

əŬɘ ɞ Ὥ ůŰɖɜ Ůɑůɞŭɞ Űɞɡ ůɡɜŭɏůɛɞɡ ɛŮ ŬɜŰɑůŰɞɘɢɞ ɓɎɟɞɠ, ɏɜŬɠ ŬɗɟɞɘůŰɐɠ   ůŰɞɜ ɞˊɞɑɞ 

ŬɗɟɞɑɕɞɜŰŬɘ ɧɚŬ ŰŬ ůɐɛŬŰŬ Ůɘůɧŭɞɡ ˊɞɚɚŬˊɚŬůɘŬɕɧɛŮɜŬ Űɞ əŬɗɏɜŬ ɛŮ Űɞ ŬɜŰɑůŰɞɘɢɞ 

ɓɎɟɞɠ əŬɘ ɛɘŬ ůɡɜɎɟŰɖůɖ ŮɜŮɟɔɞˊɞɑɖůɖɠ Ὢ ɖ ɞˊɞɑŬ ˊŮɟɘɞɟɑɕŮɘ Űɞ Ůɨɟɞɠ Űɖɠ Ůɝɧŭɞɡ ώ 

Űɞɡ ɜŮɡɟɩɜŬ. ȼ ůɡɜɎɟŰɖůɖ ŮɜŮɟɔɞˊɞɑɖůɖɠ Ὢ ɛˊɞɟŮɑ ɜŬ ŮˊɘɚŮɢɗŮɑ Ŭˊɧ ɏɜŬ ɛŮɔɎɚɞ Ůɨɟɞɠ 

ůɡɜŬɟŰɐůŮɤɜ ɧˊɤɠ ɔɟŬɛɛɘəɏɠ, ɓɖɛŬŰɘəɏɠ, ůɘɔɛɞŮɘŭŮɑɠ əŬɘ ɎɚɚŮɠ ůɡɜŬɟŰɐůŮɘɠ. 
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ɆɢɐɛŬ 2ï7: ȹɞɛɐ ɜŮɡɟɩɜŬ 

ȼ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ ŰŮɢɜɖŰɞɨ ɜŮɡɟɩɜŬ ŭɘŬŰɡˊɩɜŮŰŬɘ Ŭˊɧ Űɞɜ Ŭəɧɚɞɡɗɞ Űɨˊɞ: 

ώ Ὢ ύ ὼ  

Ʉɞɚɚɞɑ ɜŮɡɟɩɜŮɠ ɛŬɕɑ ůɡɜɗɏŰɞɡɜ ɏɜŬ ŰŮɢɜɖŰɧ ɜŮɡɟɤɜɘəɧ ŭɑəŰɡɞ. ȰɜŬ Ŭˊɚɧ ˊŬɟɎŭŮɘɔɛŬ 

ɜŮɡɟɤɜɘəɞɨ ŭɘəŰɨɞɡ ˊŬɟɞɡůɘɎɕŮŰŬɘ ůŰɞ ˊŬɟŬəɎŰɤ ɆɢɐɛŬ 2ï8. 

 

ɆɢɐɛŬ 2ï8: ɄŬɟɎŭŮɘɔɛŬ Ŭˊɚɞɨ ŰŮɢɜɖŰɞɨ ɜŮɡɟɤɜɘəɞɨ ŭɘəŰɨɞɡ 

Ƀɘ ɜŮɡɟɩɜŮɠ Ŭˊɧ Űɞɡɠ ɞˊɞɑɞɡɠ ŬˊɞŰŮɚŮɑŰŬɘ ɏɜŬ ɜŮɡɟɤɜɘəɧ ŭɑəŰɡɞ ůɡɜɐɗɤɠ 

ɞɟɔŬɜɩɜɞɜŰŬɘ ůŮ ŮˊɑˊŮŭŬ ɐ Ŭɚɚɘɩɠ ůŰɟɩɛŬŰŬ ɧˊɤɠ űŬɑɜŮŰŬɘ ůŰɞ ˊŬɟŬˊɎɜɤ ɆɢɐɛŬ 2ï

8 əŬɘ ŬɜŬˊŬɟɑůŰŬɜŰŬɘ ɛŮ əɧɛɓɞɡɠ. ɈˊɎɟɢŮɘ Űɞ ŮˊɑˊŮŭɞ Ůɘůɧŭɞɡ (input layer) ůŰɞ ɞˊɞɑɞ 

ɓɟɑůəɞɜŰŬɘ ɞɘ ɜŮɡɟɩɜŮɠ ɞɘ ɞˊɞɑɞɘ ŭɏɢɞɜŰŬɘ Űɘɠ Ůɘůɧŭɞɡɠ (inputs) Űɞɡ ůɡůŰɐɛŬŰɞɠ, ůŮ 

ŬɡŰɞɨɠ Űɞɡɠ ɜŮɡɟɩɜŮɠ ŭŮɜ ŮɜůɤɛŬŰɩɜŮŰŬɘ əɎˊɞɘŬ ůɡɜɎɟŰɖůɖ ŮɜŮɟɔɞˊɞɑɖůɖɠ. ȷəɧɛŬ 

ɡˊɎɟɢŮɘ Űɞ ŮˊɑˊŮŭɞ Ůɝɧŭɞɡ (output layer) Űɞ ɞˊɞɑɞ ˊŬɟɎɔŮɘ Űɞ ŰŮɚɘəɧ ŬˊɞŰɏɚŮůɛŬ Űɞɡ 
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ɛɞɜŰɏɚɞɡ. ȷɜɎɛŮůŬ ůŰɞ ŮˊɑˊŮŭɞ Ůɘůɧŭɞɡ əŬɘ ůŰɞ ŮˊɑˊŮŭɞ Ůɝɧŭɞɡ ɡˊɎɟɢɞɡɜ ɏɜŬ ɐ 

ˊŮɟɘůůɧŰŮɟŬ əɟɡűɎ ŮˊɑˊŮŭŬ (hidden layers) ŰŬ ɞˊɞɑŬ ŮəŰŮɚɞɨɜ Űɞɡɠ ɡˊɞɚɞɔɘůɛɞɨɠ əŬɘ 

ůɡɜŭɏɞɡɜ Űɞ ůŰɟɩɛŬ Ůɘůɧŭɞɡ ɛŮ Űɞ ůŰɟɩɛŬ Ůɝɧŭɞɡ. ȾɎɗŮ əɧɛɓɞɠ Ůɜɧɠ Ůˊɘˊɏŭɞɡ 

ůɡɜŭɏŮŰŬɘ ůɡɜɐɗɤɠ ɛŮ ɧɚɞɡɠ Űɞɡɠ əɧɛɓɞɡɠ Űɞɡ ˊɟɞɖɔɞɨɛŮɜɞɡ Ůˊɘˊɏŭɞɡ, ůŮ əɎɗŮ 

ůɨɜŭŮůɖ ŬɜŰɘůŰɞɘɢŮɑ ɏɜŬ ˊŬɟŬɛŮŰɟɞˊɞɘɐůɘɛɞ ɓɎɟɞɠ ύ əɘ ɏŰůɘ ŬɡŰɧ ˊɞɡ ŭɏɢŮŰŬɘ əɎɗŮ 

əɧɛɓɞɠ ŮɑɜŬɘ ɏɜŬ ůŰŬɗɛɘůɛɏɜɞ ɎɗɟɞɘůɛŬ Űɤɜ Űɘɛɩɜ Űɤɜ ˊɟɞɖɔɞɨɛŮɜɤɜ əɧɛɓɤɜ ŬɜɎɚɞɔŬ 

ɛŮ ŮəɎůŰɞŰŮ ɓɎɟɖ. ȷɡŰɐ ɖ ˊŮɟɘɔɟŬűɐ ŬˊɞŰŮɚŮɑ ɛɘŬ Ŭˊɚɐ əŬɘ ůɡɜɖɗɘůɛɏɜɖ ɛɞɟűɐ 

ɜŮɡɟɤɜɘəɞɨ ŭɘəŰɨɞɡ ɧˊɞɡ ɡűɑůŰŬŰŬɘ ɛɧɜɞ ůɨɜŭŮůɖ Űɤɜ ɜŮɡɟɩɜɤɜ ŭɘŬŭɞɢɘəɩɜ Ůˊɘˊɏŭɤɜ 

əŬɘ ɖ ɟɞɐ Űɤɜ ŭŮŭɞɛɏɜɤɜ ɔɑɜŮŰŬɘ Ŭˊɧ Űɖɜ Ůɑůɞŭɞ ɛŮ əŬŰŮɨɗɡɜůɖ ˊɟɞɠ Űɖɜ ɏɝɞŭɞ, ŰŬ 

ůɡɔəŮəɟɘɛɏɜŬ ŭɑəŰɡŬ ɚɏɔɞɜŰŬɘ ˊɟɧůɗɘŬɠ ŰɟɞűɞŭɧŰɖůɖɠ  (feed forward). ȷɜŰɑɗŮŰŬ ŭɑəŰɡŬ 

ˊɞɡ ɛˊɞɟŮɑ ɖ ɟɞɐ ŭŮŭɞɛɏɜɤɜ ɜŬ ɔɑɜŮŰŬɘ əŬɘ ɛŮ əɡəɚɘəɐ ŭɘŬŭɟɞɛɐ Ŭˊɧ Űɖɜ ɏɝɞŭɞ ůŰɖɜ 

Ůɑůɞŭɞ, ɛŮ Űɖ ɢɟɐůɖ ɓɟɧɢɤɜ əŰɚ. ɚɏɔɞɜŰŬɘ ɞˊɑůɗɘŬɠ ŰɟɞűɞŭɧŰɖůɖɠ ɐ 

ŬɜŬŰɟɞűɞŭɞŰɞɨɛŮɜŬ (recurrent). 

ũŮɜɘəɎ ɡˊɎɟɢŮɘ ˊɚɖɗɩɟŬ ˊɘɗŬɜɩɜ ŭɘŬŰɎɝŮɤɜ Ůɜɧɠ ɜŮɡɟɤɜɘəɞɨ ŭɘəŰɨɞɡ Űɞɡ ɞˊɞɑɞɡ ɖ 

ŬɟɢɘŰŮəŰɞɜɘəɐ ŮɝŬɟŰɎŰŬɘ Ŭˊɧ Űɞɜ əŬɗɞɟɘůɛɧ ɓŬůɘəɩɜ ůŰɞɘɢŮɑɤɜ Űɞɡ ɧˊɤɠ (ũŮɤɟɔɞɨɚɖ, 

2015): 

- Ƀ Ŭɟɘɗɛɧɠ Űɤɜ ŮɜŭɘɎɛŮůɤɜ əɟɡűɩɜ Ůˊɘˊɏŭɤɜ 

- Ƀ Ŭɟɘɗɛɧɠ Űɤɜ əɧɛɓɤɜ ŬɜɎ ŮˊɑˊŮŭɞ 

- Ƀ Űɟɧˊɞɠ ůɨɜŭŮůɖɠ Űɤɜ ɛɞɜɎŭɤɜ ɛŮŰŬɝɨ Űɞɡɠ 

- ȼ ɛɞɟűɐ Űɖɠ ůɡɜɎɟŰɖůɖɠ ŮɜŮɟɔɞˊɞɑɖůɖɠ 

- Ƀɘ Űɘɛɏɠ Űɤɜ Ŭɟɢɘəɩɜ ɓŬɟɩɜ ɛŮŰŬɝɨ Űɤɜ əɧɛɓɤɜ 

- Ƀɘ Ŭɚɔɧɟɘɗɛɞɘ (əŬɜɧɜŮɠ ŮəˊŬɑŭŮɡůɖɠ) ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ, ɔɘŬ ɜŬ Ůɜɘůɢɡɗɞɨɜ ɞɘ 

ůɨɜŭŮůɛɞɘ ɛŮŰŬɝɨ Űɤɜ əɧɛɓɤɜ əŬŰɎ Űɖ ŭɘŬŭɘəŬůɑŬ Űɖɠ ŮəˊŬɑŭŮɡůɖɠ. 

ũɘŬ Űɖɜ ŮɟɔŬůɑŬ Űɖɠ ˊɟɧɓɚŮɣɖɠ ɏɜŬ ɜŮɡɟɤɜɘəɧ ŭɑəŰɡɞ ˊɟɞůˊŬɗŮɑ ɜŬ ŬɜŰɘɚɖűɗŮɑ Űɘɠ 

ůɡůɢŮŰɑůŮɘɠ əŬɘ ŰŬ ɛɞŰɑɓŬ ˊɞɡ ɡˊɎɟɢɞɡɜ ůŰŬ ŭɘŬɗɏůɘɛŬ ŭŮŭɞɛɏɜŬ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɖɠ 

ŮəˊŬɑŭŮɡůɖɠ əŬɘ ɜŬ ŰɟɞˊɞˊɞɘɐůŮɘ Űɘɠ ˊŬɟŬɛɏŰɟɞɡɠ Űɞɡ ůɨɛűɤɜŬ ɛŮ ŬɡŰɎ ɏŰůɘ ɩůŰŮ Űɞ 

ɛɞɜŰɏɚɞ ɜŬ ˊɟɞůŬɟɛɞůɗŮɑ ůŮ ŬɡŰɏɠ Űɘɠ ůɢɏůŮɘɠ əŬɘ ɧŰŬɜ ɔɑɜŮɘ ŮɘůŬɔɤɔɐ ɜɏɤɜ ŭŮŭɞɛɏɜɤɜ 

ɜŬ ɛˊɞɟŮɑ ɜŬ ŭɘŮɝŬɔɎɔŮɘ ˊɟɞɓɚɏɣŮɘɠ ɓŬůɘůɛɏɜŮɠ ůŰɖɜ ŮəˊŬɑŭŮɡůɐ Űɞɡ. ȼ Űɟɞˊɞˊɞɑɖůɖ 

Űɤɜ ˊŬɟŬɛɏŰɟɤɜ Űɞɡ ɜŮɡɟɤɜɘəɞɨ ŭɘəŰɨɞɡ ŬűɞɟɎ Űɖɜ ŬɚɚŬɔɐ Űɤɜ Űɘɛɩɜ Űɤɜ ɓŬɟɩɜ Űɞɡ 

ɩůŰŮ Űɞ ɛɞɜŰɏɚɞ ɛŮ ŭŮŭɞɛɏɜɖ ɛɘŬ Ůɑůɞŭɞ ɜŬ ˊŬɟɏɢŮɘ ɛɑŬ ŮˊɘɗɡɛɖŰɐ ɏɝɞŭɞ. 

ȼ ŬɚɚŬɔɐ Űɤɜ ůɡɜŭŮůɛɘəɩɜ ɓŬɟɩɜ Űɞɡ ɜŮɡɟɤɜɘəɞɨ ŭɘəŰɨɞɡ ɔɑɜŮŰŬɘ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɖɠ 

ŮəˊŬɑŭŮɡůɖɠ Űɞɡ ɛɞɜŰɏɚɞɡ ɛŮ Űɖ ɓɞɐɗŮɘŬ Ůɜɧɠ Ŭɚɔɞɟɑɗɛɞɡ ŮəˊŬɑŭŮɡůɖɠ (training 

algorithm) ˊɞɡ ɡɚɞˊɞɘŮɑŰŬɘ ŬˊɞəɚŮɘůŰɘəɎ Ŭˊɧ Űɞ ŭɑəŰɡɞ ɢɤɟɑɠ əɎˊɞɘŬ ŮɝɤŰŮɟɘəɐ 

ˊŬɟɏɛɓŬůɖ. ȾɎˊɞɘɞ Ŭˊɧ Űɞɡɠ Ŭɚɔɧɟɘɗɛɞɡɠ ŮəˊŬɑŭŮɡůɖɠ ŮɑɜŬɘ ŬɡŰɧɠ Űɖɠ ŬɜŰŬɔɤɜɘůŰɘəɐɠ 

ɛɎɗɖůɖɠ (competitive learning), Űɖɠ ŰɡɢŬɑŬɠ ɛɎɗɖůɖɠ (random learning) əŬɘ ɞ 

Ŭɚɔɧɟɘɗɛɞɠ ɞˊɘůɗɞŭɘɎŭɞůɖɠ Űɞɡ ɚɎɗɞɡɠ (backpropagation) ɞ ɞˊɞɑɞɠ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ůŮ 

ɜŮɡɟɤɜɘəɎ ŭɑəŰɡŬ ɛŮ ˊɞɚɚŬˊɚɎ əɟɡɛɛɏɜŬ ŮˊɑˊŮŭŬ. 

ȰɜŬɠ Ŭɚɔɧɟɘɗɛɞɠ ŮəˊŬɑŭŮɡůɖɠ ɢɟɖůɘɛɞˊɞɘŮɑ əŬɜɧɜŮɠ ŮəɛɎɗɖůɖɠ ɛŮ Űɞɜ ˊɘɞ 

ůɡɜɖɗɘůɛɏɜɞ ɜŬ ŮɑɜŬɘ ŬɡŰɧɠ Űɖɠ ŮəɛɎɗɖůɖɠ ůűɎɚɛŬŰɞɠ-ŭɘɧɟɗɤůɖɠ. Ʉɘɞ ŬɜŬɚɡŰɘəɎ ɔɘŬ 



 
39 

ɏɜŬ ŭɑəŰɡɞ ɛŮ ˊɞɚɚŬˊɚɎ ŮˊɑˊŮŭŬ, ɏůŰɤ ɧŰɘ ŮɑɜŬɘ ŭɘŬɗɏůɘɛɖ ɛɘŬ ůŮɘɟɎ ŭŮŭɞɛɏɜɤɜ ɖ ɞˊɞɑŬ 

ˊŮɟɘɏɢŮɘ ɏɜŬ ˊɚɐɗɞɠ Ůɘůɧŭɤɜ ὼ əŬɘ ŬɜŰɑůŰɞɘɢŮɠ ɔɜɤůŰɏɠ Ůɝɧŭɞɡɠ Ὠ ɔɘŬ əɎɗŮ Ůɑůɞŭɞ. ȷɜ 

ɔɘŬ əɎɗŮ Ůɑůɞŭɞ ˊɞɡ ŮɘůŬɢɗŮɑ ůŰɞ ɜŮɡɟɤɜɘəɧ ŭɑəŰɡɞ ɛŮŰɎ Ŭˊɧ Űɞɡɠ əŬŰɎɚɚɖɚɞɡɠ 

ɡˊɞɚɞɔɘůɛɞɨɠ ůŮ əɎɗŮ ɜŮɡɟɩɜŬ ˊɟɞəɨɣŮɘ ɛɘŬ Ŭˊɧəɟɘůɖ ώ, ŰɧŰŮ Űɞ ůűɎɚɛŬ Ůɝɧŭɞɡ Űɞɡ 

ɜŮɡɟɩɜŬ Ὦ ɔɘŬ Űɖ ὲ ŮˊŬɜɎɚɖɣɖ ɞɟɑɕŮŰŬɘ ɤɠ:  

Ὡὲ Ὠ ὲ ώὲ 

ɃɟɑɕŮŰŬɘ ůɡɜɞɚɘəɐ ŮɜɏɟɔŮɘŬ ůűɎɚɛŬŰɞɠ ŬɗɟɞɑɕɞɜŰŬɠ Űɘɠ Űɘɛɏɠ ůűŬɚɛɎŰɤɜ Űɤɜ ɜŮɡɟɩɜɤɜ 

ůŰɞ ŮˊɑˊŮŭɞ Ůɝɧŭɞɡ ɤɠ Ůɝɐɠ: 

Ὁὲ
ρ

ς
Ὡ ὲ

ᶰ

 

ɧˊɞɡ ὅ ɞ Ŭɟɘɗɛɧɠ Űɤɜ ɜŮɡɟɩɜɤɜ ůŰɞ ŮˊɑˊŮŭɞ Ůɝɧŭɞɡ. ȷɜ  ́ɞ Ŭɟɘɗɛɧɠ Űɤɜ ɕŮɡɔŬɟɘɩɜ 

Űɤɜ ŭɘŬɜɡůɛɎŰɤɜ Ůɘůɧŭɞɡ-Ůɝɧŭɞɡ ůŰɖɜ Ŭɟɢɘəɐ ŭɘŬɗɏůɘɛɖ ůŮɘɟɎ ŭŮŭɞɛɏɜɤɜ, ŰɧŰŮ ɞɟɑɕŮŰŬɘ 

ɖ ɛɏůɖ ŰŮŰɟŬɔɤɜɘəɐ ŮɜɏɟɔŮɘŬ ůűɎɚɛŬŰɞɠ: 

ῴ
ρ

ὔ
Ὁὲ 

ȼ ˊŬɟŬˊɎɜɤ ůɢɏůɖ ŬˊɞŰŮɚŮɑ ůɡɜɎɟŰɖůɖ ɧɚɤɜ Űɤɜ ŮɚŮɨɗŮɟɤɜ ˊŬɟŬɛɏŰɟɤɜ Űɞɡ 

ɜŮɡɟɤɜɘəɞɨ ŭɘəŰɨɞɡ, ůŰɧɢɞɠ Űɖɠ ŮəˊŬɑŭŮɡůɖɠ Űɞɡ ŭɘəŰɨɞɡ ŮɑɜŬɘ ɜŬ ŮˊɘɚŮɢɗɞɨɜ ɞɘ 

ŮɚŮɨɗŮɟŮɠ ˊŬɟɎɛŮŰɟɞɘ ɧˊɤɠ ɓɎɟɖ əɚˊ. ˊɞɡ ɗŬ ŮɚŬɢɘůŰɞˊɞɘɞɨɜ Űɖɜ Űɘɛɐɠ Űɖɠ 

ůɡɜɎɟŰɖůɖɠ ɖ ɞˊɞɑŬ ɛˊɞɟŮɑ ɜŬ ɞɜɞɛŬůɗŮɑ əŬɘ ŬɜŰɘəŮɘɛŮɜɘəɐ ůɡɜɎɟŰɖůɖ (objective 

function) ɐ ůɡɜɎɟŰɖůɖ ŬˊɤɚŮɘɩɜ (loss function). ȼ ŮɨɟŮůɖ ŮɚŬɢɑůŰɞɡ ɛˊɞɟŮɑ ɜŬ ɔɑɜŮɘ ɛŮ 

ŭɘɎűɞɟŮɠ ɛŮɗɧŭɞɡɠ ɓŮɚŰɘůŰɞˊɞɑɖůɖɠ Ŭɜ əŬɘ ɧůɞ ˊɘɞ ˊɞɚɚɞɑ ɞɘ ɜŮɡɟɩɜŮɠ əŬɘ ŬɜŰɑůŰɞɘɢŬ 

ŰŬ ɓɎɟɖ Űɧůɞ ˊɘɞ ˊŮɟɑˊɚɞəɞ ɔɑɜŮŰŬɘ Űɞ ˊɟɧɓɚɖɛŬ Űɖɠ ɓŮɚŰɘůŰɞˊɞɑɖůɖɠ. ȷűɞɨ ɓɟŮɗŮɑ Űɞ 

ŮɚɎɢɘůŰɞ Űɖɠ ůɡɜɎɟŰɖůɖɠ ɖ ɟɨɗɛɘůɖ Űɤɜ ɓŬɟɩɜ ɔɑɜŮŰŬɘ ɛŮ Űɞɜ Ŭɚɔɧɟɘɗɛɞ Űɖɠ ɞˊɑůɗɘŬɠ 

ŭɘɎŭɞůɖɠ Űɞɡɠ ůűɎɚɛŬŰɞɠ (error backpropagation) ˊɞɡ ůŰɖɜ ɞɡůɑŬ ŮɑɜŬɘ ŮűŬɟɛɞɔɐ Űɞɡ 

əŬɜɧɜŬ Űɖɠ ŬɚɡůɑŭŬɠ ůŰɖɜ ˊŬɟŬɔɩɔɘůɖ əŬɘ ŭŮɜ ɗŬ ŬɜŬɚɡɗŮɑ ˊŮɟŬɘŰɏɟɤ ůŰɖɜ ˊŬɟɞɨůŬ 

ŮɟɔŬůɑŬ. 

2.2.7 ɀɖɢŬɜɏɠ ȹɘŬɜɡůɛɎŰɤɜ ɈˊɞůŰɐɟɘɝɖɠ 

ȼ ɛɏɗɞŭɞɠ Űɤɜ ɛɖɢŬɜɩɜ ŭɘŬɜɡůɛɎŰɤɜ ɡˊɞůŰɐɟɘɝɖɠ (Support Vector Machines) ɎɟɢɘůŮ 

ɜŬ ŬɜŬˊŰɨůůŮŰŬɘ Űɖ ŭŮəŬŮŰɑŬ Űɞɡ ŮɝɐɜŰŬ əŬɘ ůɐɛŮɟŬ ŬˊɞŰŮɚŮɑ ɏɜŬ ɘůɢɡɟɧ ŮɟɔŬɚŮɑɞ ůŮ 

ŮűŬɟɛɞɔɏɠ ɛɖɢŬɜɘəɐɠ ɛɎɗɖůɖɠ əŬɘ ŰŮɢɜɖŰɐɠ ɜɞɖɛɞůɨɜɖɠ. Ƀ Ŭɚɔɧɟɘɗɛɞɠ ŬɟɢɘəɎ 

ŭɖɛɘɞɡɟɔɐɗɖəŮ ɔɘŬ Űɖɜ ŬɜŰɘɛŮŰɩˊɘůɖ ˊɟɞɓɚɖɛɎŰɤɜ ŰŬɝɘɜɧɛɖůɖɠ (Support Vector 

Classification) ŬɚɚɎ ɚɑɔɞ ŬɟɔɧŰŮɟŬ ŬɜŬˊŰɨɢɗɖəŮ ɩůŰŮ ɜŬ ɛˊɞɟŮɑ ɜŬ ŬɜŰŬˊŮɝɏɚɗŮɘ əŬɘ ůŮ 

ˊɟɞɓɚɐɛŬŰŬ ˊŬɚɘɜŭɟɧɛɖůɖɠ (Support Vector Regression). ɆŰɖɜ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ ˊɞɡ 

Űɞ ŮɜŭɘŬűɏɟɞɜ ŮˊɘəŮɜŰɟɩɜŮŰŬɘ ůŰɘɠ ˊɟɞɓɚɏɣŮɘɠ, ɗŬ ɔɑɜŮɘ ŬɜŬűɞɟɎ ůŰɖ ɢɟɐůɖ Űɖɠ 

ɛŮɗɧŭɞɡ ůŰɞ ˊɟɧɓɚɖɛŬ Űɖɠ ˊŬɚɘɜŭɟɧɛɖůɖɠ. 

ȼ ɓŬůɘəɐ ɘŭɏŬ Űɖɠ ɛŮɗɧŭɞɡ ɏɢŮɘ ɤɠ Ůɝɐɠ, ɏůŰɤ ɧŰɘ ŮɑɜŬɘ ŭɘŬɗɏůɘɛɞ ůŮŰ ŭŮŭɞɛɏɜɤɜ ɔɘŬ 

ŮəˊŬɑŭŮɡůɖ ὼȟώ ȣ ὼȟώ). ɆŰɧɢɞɠ Űɞɡ Ŭɚɔɞɟɑɗɛɞɡ ŮɑɜŬɘ ɜŬ ɓɟŮɘ ɛɘŬ ůɡɜɎɟŰɖůɖ Ὢὼ 

ˊɞɡ ɏɢŮɘ Ŭˊɧəɚɘůɖ Űɞ ˊɞɚɨ ‐ Ŭˊɧ Űɘɠ ŮɝŬɟŰɖɛɏɜŮɠ ɛŮŰŬɓɚɖŰɏɠ ώ ɔɘŬ ɧɚŬ ŰŬ ŭŮŭɞɛɏɜŬ 
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ŮəˊŬɑŭŮɡůɖɠ əŬɘ ŰŬɡŰɧɢɟɞɜŬ ɜŬ ŮɑɜŬɘ ɧůɞ ˊɘɞ ŮˊɑˊŮŭɖ ɔɑɜŮŰŬɘ (ɆɢɐɛŬ 2ï9). ɀŮ ɎɚɚŬ 

ɚɧɔɘŬ ɚŬɛɓɎɜɞɜŰŬɘ ɡˊɧɣɘɜ ɛɧɜɞ ůűɎɚɛŬŰŬ ɛŮɔŬɚɨŰŮɟŬ Ŭˊɧ Űɖɜ Űɘɛɐ ‐. 

 

ɆɢɐɛŬ 2ï9: SVM (https://www.saedsayad.com/support_vector_machine_reg.htm) 

ɆŰɖɜ ŬˊɚɞɨůŰŮɟɖ ˊŮɟɑˊŰɤůɖ ɔɟŬɛɛɘəɐɠ ůɡɜɎɟŰɖůɖɠ Ὢ ɖ ɞˊɞɑŬ ɏɢŮɘ Űɖ ɛɞɟűɐ  

Ὢὼ ộύȟὼỚ ὦ 

ɧˊɞɡ ộ  Ớ ŭɖɚɩɜŮɘ Űɞ ŮůɤŰŮɟɘəɧ ɔɘɜɧɛŮɜɞ ůŰɞ ɢɩɟɞ  . ɇŬ ɛŮɔɏɗɖ ύ əŬɘ ὦ ŮɑɜŬɘ ɎɔɜɤůŰŬ. 

ɆŰɧɢɞɠ ŮɑɜŬɘ ɜŬ ɔɑɜŮɘ ɖ ůɡɜɎɟŰɖůɖ Ὢ ɧůɞ Űɞ ŭɡɜŬŰɧɜ ˊɘɞ ŮˊɑˊŮŭɖ əŬɘ ŬɡŰɧ ŮˊɘŰɡɔɢɎɜŮŰŬɘ 

ŮɚŬɢɘůŰɞˊɞɘɩɜŰŬɠ Űɞ ɛɏŰɟɞ ȿȿύȿȿ. ɆɡɜŮˊɩɠ ɖ ŮəˊŬɑŭŮɡůɖ Űɞɡ ɛɞɜŰɏɚɞɡ ŮəűɟɎɕŮŰŬɘ ɤɠ 

ɏɜŬ ˊɟɧɓɚɖɛŬ əɡɟŰɐɠ ɓŮɚŰɘůŰɞˊɞɑɖůɖɠ ˊɞɡ ŭɘŬŰɡˊɩɜŮŰŬɘ ɤɠ Ůɝɐɠ: 

- ȺɚŬɢɘůŰɞˊɞɑɖůɖ  ᴁύᴁ 

- ɄŮɟɘɞɟɘůɛɞɑ 
ώ ộύȟὼỚ ὦ ‐
ộύȟὼỚ ὦ ώ ‐

 

ȼ ɡˊɧɗŮůɖ ˊɞɡ ɏɔɘɜŮ ůŰɞɡɠ ˊŮɟɘɞɟɘůɛɞɨɠ ŮɑɜŬɘ ɧŰɘ ɡˊɎɟɢŮɘ ɖ ůɡɜɎɟŰɖůɖ Ὢ əŬɘ 

ˊɟɞůŮɔɔɑɕŮɘ ɧɚŬ ŰŬ ɕŮɨɔɖ ὼȟώ  ɛŮ ŬəɟɑɓŮɘŬ ‐, ɛŮ ɎɚɚŬ ɚɧɔɘŬ Űɞ ˊɟɧɓɚɖɛŬ əɡɟŰɐɠ 

ɓŮɚŰɘůŰɞˊɞɑɖůɖɠ ŮɑɜŬɘ Ůˊɘɚɨůɘɛɞ. ɆŮ ˊŮɟɘˊŰɩůŮɘɠ ˊɞɡ ˊɟɏˊŮɘ ɜŬ ŮˊɘŰɟŬˊŮɑ ɖ ɨˊŬɟɝɖ 

əɎ́ɞɘɤɜ ůűŬɚɛɎŰɤɜ ̍ɧŰŬɜ ŭŮɜ ɡˊɎɟɢŮɘ ůŰɞ ˊɟɧɓɚɖɛŬ ŮűɘəŰɐ ɚɨůɖˈ ŮɘůɎɔɞɜŰŬɘ 

əɎˊɞɘŮɠ ɛŮŰŬɓɚɖŰɏɠ ɢŬɚɎɟɤůɖɠ (slack variables) ‚ȟ‚ᶻ əŬɘ Űɞ ˊɟɧɓɚɖɛŬ ŬɚɚɎɕŮɘ ɛɞɟűɐ 

(ɆɢɐɛŬ 2ï10). 
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ɆɢɐɛŬ 2ï10: SVM slack variables 
(https://www.saedsayad.com/support_vector_machine_reg.htm) 

ɇɞ ˊɟɧɓɚɖɛŬ ɛˊɞɟŮɑ ɜŬ ŬˊɚɞˊɞɘɖɗŮɑ Ŭɜ əŬŰŬůəŮɡŬůŰŮɑ ɛɘŬ ůɡɜɎɟŰɖůɖ Lagrange Ŭˊɧ 

Űɖɜ ŬɜŰɘəŮɘɛŮɜɘəɐ ůɡɜɎɟŰɖůɖ əŬɘ Űɞɡɠ ˊŮɟɘɞɟɘůɛɞɨɠ. ɄɟɞəɨˊŰŮɘ ɚɞɘˊɧɜ ɧŰɘ Űɞ ύ 

ŮəűɟɎɕŮŰŬɘ ɤɠ ɔɟŬɛɛɘəɧɠ ůɡɜŭɡŬůɛɧɠ Űɤɜ ὼ ɏŰůɘ ŭŮ ɢɟŮɘɎɕŮŰŬɘ ɜŬ ɡˊɞɚɞɔɘůŰŮɑ ɟɖŰɎ 

ŬɚɚɎ ŮəŰɘɛɖɗɞɨɜ ɛɧɜɞ ŰŬ ŮůɤŰŮɟɘəɎ ɔɘɜɧɛŮɜŬ ɛŮŰŬɝɨ ŭŮŭɞɛɏɜɤɜ, ŬɡŰɧ ɓɞɖɗɎŮɘ əŬɘ ůŰɖ 

ɛɖ ɔɟŬɛɛɘəɐ ŮˊɏəŰŬůɖ Űɖɠ ɛŮɗɧŭɞɡ. 

ɆŮ ˊŮɟɘˊŰɩůŮɘɠ ɛɖ ɔɟŬɛɛɘəɧŰɖŰŬɠ Űɤɜ ŭŮŭɞɛɏɜɤɜ ŮˊŮɘŭɐ ˈɧˊɤɠ ŬɜŬűɏɟɗɖəŮˈ ɞ 

Ŭɚɔɧɟɘɗɛɞɠ ŮɝŬɟŰɎŰŬɘ ɛɧɜɞ Ŭˊɧ ŰŬ ŮůɤŰŮɟɘəɎ ɔɘɜɧɛŮɜŬ ɛŮŰŬɝɨ Űɤɜ Ůɘůɧŭɤɜ Űɤɜ 

ŭŮŭɞɛɏɜɤɜ ŮəˊŬɑŭŮɡůɖɠ, ɛˊɞɟɞɨɜ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ ůɡɜŬɟŰɐůŮɘɠ ˊɡɟɐɜŬ (kernel 

functions) ˊɞɡ ɛŮŰŬůɢɖɛŬŰɑɕɞɡɜ ŰŬ ŭŮŭɞɛɏɜŬ ůŮ ɢɩɟɞ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ ɡɣɖɚɧŰŮɟɤɜ 

ŭɘŬůŰɎůŮɤɜ ɩůŰŮ ɜŬ ɛˊɞɟŮɑ ɜŬ ɔɑɜŮɘ ɔɟŬɛɛɘəɧɠ ŭɘŬɢɤɟɘůɛɧɠ. 

2.3 ȷɝɘɞɚɧɔɖůɖ ˊɟɞɓɚɏɣŮɤɜ ï ɆűɎɚɛŬŰŬ 

ɀŮɔɎɚɖ ůɖɛŬůɑŬ əŬŰɎ Űɖ ŭɘŬŭɘəŬůɑŬ Űɤɜ ˊɟɞɓɚɏɣŮɤɜ ɏɢŮɘ ɖ Ŭɝɘɞɚɧɔɖůɖ Űɖɠ ŬəɟɑɓŮɘŬɠ 

ɛɘŬɠ ˊɟɧɓɚŮɣɖɠ. ɆɨɛűɤɜŬ ɛŮ Űɖɜ ˊŬɟŬˊɎɜɤ ˊŮɟɘɔɟŬűɐ ŭɘɎűɞɟɤɜ ŰŮɢɜɘəɩɜ 

ˊɟɞɓɚɏɣŮɤɜ, ɖ Ŭɝɘɞɚɧɔɖůɖ Űɞɡ ɛɞɜŰɏɚɞɡ ɛŮ ɢɟɐůɖ əɎˊɞɘɤɜ ɛŮŰɟɖŰɩɜ Űɤɜ ɚŮɔɧɛŮɜɤɜ 

ůűŬɚɛɎŰɤɜ ŮˊɘŭɟɎ Űɧůɞ ůŰɖɜ Ůˊɘɚɞɔɐ Űɞɡ əŬŰɎɚɚɖɚɞɡ ɛɞɜŰɏɚɞɡ ɔɘŬ Űɞ ŮəɎůŰɞŰŮ 

ˊɟɧɓɚɖɛŬ ɧůɞ əŬɘ ůŰɞɜ əŬɗɞɟɘůɛɧ ŭɘɎűɞɟɤɜ ˊŬɟŬɛɏŰɟɤɜ Űɞɡ ɛɞɜŰɏɚɞɡ ɚɧɔɞɡ ɢɎɟɖ 

Űɞɜ ˊɟɞůŭɘɞɟɘůɛɧ Űɞɡ əŬŰɎɚɚɖɚɞɡ ůɡɜŰŮɚŮůŰɐ ŮɝɞɛɎɚɡɜůɖɠ, Űɖɜ ŮűŬɟɛɞɔɐ Űɖɠ ɛŮɗɧŭɞɡ 

ŮɚɎɢɘůŰɤɜ ŰŮŰɟŬɔɩɜɤɜ ůŰɘɠ ŰŮɢɜɘəɏɠ ˊŬɚɘɜŭɟɧɛɖůɖɠ, Űɖɜ Ůˊɘɚɞɔɐ Űɤɜ ɓŬɟɩɜ ůŮ ɏɜŬ 

ɜŮɡɟɤɜɘəɧ ŭɑəŰɡɞ, Űɖɜ ŮəŰɑɛɖůɖ Űɞɡ ɛɏɟɞɡɠ əɘɜɖŰɞɨ ɛɏůɞɡ ɧɟɞɡ (ɀȷ) Űɤɜ ůűŬɚɛɎŰɤɜ 

Ůɜɧɠ ɛɞɜŰɏɚɞɡ ARIMA ə.ɚ́ . 

ȾŬŰɎ Űɖɜ Ůˊɘɚɞɔɐ ɛɞɜŰɏɚɤɜ, ůɡɜɖɗɑɕŮŰŬɘ ɜŬ ɢɤɟɑɕɞɜŰŬɘ ŰŬ ŭɘŬɗɏůɘɛŬ ŭŮŭɞɛɏɜŬ ůŮ ŭɨɞ 

ŰɛɐɛŬŰŬ, ŰŬ ŭŮŭɞɛɏɜŬ ŮəˊŬɑŭŮɡůɖɠ (train data) əŬɘ ŰŬ ŭŮŭɞɛɏɜŬ ŭɞəɘɛɐɠ (test data). ɇŬ 

ŭŮŭɞɛɏɜŬ ŮəˊŬɑŭŮɡůɖɠ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ɔɘŬ Űɞɜ əŬɗɞɟɘůɛɧ Űɤɜ ˊŬɟŬɛɏŰɟɤɜ Űɖɠ 

ɛŮɗɧŭɞɡ ˊɟɧɓɚŮɣɖɠ Ůɜɩ ŰŬ ŭŮŭɞɛɏɜŬ ŭɞəɘɛɐɠ ɔɘŬ Űɖɜ Ŭɝɘɞɚɧɔɖůɖ Űɖɠ ŬəɟɑɓŮɘɎɠ Űɖɠ. 

ȺˊŮɘŭɐ ŰŬ ŭŮŭɞɛɏɜŬ ŭɞəɘɛɐɠ ŭŮɜ ůɡɛɛŮŰɏɢɞɡɜ ůŰɞɜ əŬɗɞɟɘůɛɧ Űɤɜ ˊɟɞɓɚɏɣŮɤɜ 
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ŭɖɚŬŭɐ ůŰɖɜ ŮəˊŬɑŭŮɡůɖ Űɞɡ ɛɞɜŰɏɚɞɡ, ɔɘŬ ŬɡŰɧ Űɞ ɚɧɔɞ ɑůɤɠ ˊŬɟɏɢɞɡɜ ɛɘŬ ŬɝɘɧˊɘůŰɖ 

ɏɜŭŮɘɝɖ ɔɘŬ Űɞ ˊɧůɞ əŬɚɎ ɗŬ ɛˊɞɟɞɨůŮ Űɞ ɛɞɜŰɏɚɞ ɜŬ ˊɟɞɓɚɏɣŮɘ ˊɎɜɤ ůŮ ɜɏŬ ŭŮŭɞɛɏɜŬ 

(Ůɘůɧŭɞɡɠ) əŬɘ Ŭɜ ɢɟŮɘɎɕŮŰŬɘ əɎˊɞɘŬ ɓŮɚŰɑɤůɖ ɐ ŬɜŰɘəŬŰɎůŰŬůɖ ɛŮ əɎˊɞɘɞ Ɏɚɚɞ 

(Hyndman & Athanasopoulos, 2020). 

ȳˊɤɠ ŬɜŬűɏɟɗɖəŮ ˊɟɞɖɔɞɡɛɏɜɤɠ, əɎɗŮ ɢɟɞɜɞůŮɘɟɎ ˊŮɟɘɚŬɛɓɎɜŮɘ əŬɘ ɛɘŬ ŰɡɢŬɑŬ 

ůɡɜɘůŰɩůŬ. ɀɘŬ əŬɚɐ ɛɏɗɞŭɞɠ ˊɟɧɓɚŮɣɖɠ ɗŬ ˊɟɏˊŮɘ ɜŬ ůɡɚɚŬɛɓɎɜŮɘ Űɖ ůɡůŰɖɛŬŰɘəɐ 

ůɡɜɘůŰɩůŬ, ɧɢɘ ɧɛɤɠ Űɖɜ ŰɡɢŬɑŬ. ȼ ŰɡɢŬɑŬ ůɡɜɘůŰɩůŬ ŮəŭɖɚɩɜŮŰŬɘ ɛŮ Űɖ ɛɞɟűɐ Ůɜɧɠ 

ůűɎɚɛŬŰɞɠ ˊɟɧɓɚŮɣɖɠ. ɇɞ ůűɎɚɛŬ ˊɟɧɓɚŮɣɖɠ (forecast error) ŭŮɜ ŮəűɟɎɕŮɘ əɎˊɞɘɞ 

ɚɎɗɞɠ ŬɚɚɎ ŬɜŬˊŬɟɘůŰɎ Űɞ ɛɖ ˊɟɞɓɚɏɣɘɛɞ ɛɏɟɞɠ ɛɘŬɠ ˊŬɟŬŰɐɟɖůɖɠ əɘ ɏŰůɘ ɛˊɞɟŮɑ ɜŬ 

ɞɟɘůɗŮɑ ɔɘŬ Űɖɜ ˊŮɟɑɞŭɞ ὸ ɤɠ ɖ ŭɘŬűɞɟɎ Ὡ ɛŮŰŬɝɨ Űɖɠ ˊɟŬɔɛŬŰɘəɐɠ ˊŬɟŬŰɐɟɖůɖɠ ώ əŬɘ 

Űɖɠ ˊɟɧɓɚŮɣɐɠ Űɖɠ ώ ɤɠ Ůɝɐɠ: 

Ὡ ώ ώ 

ɇŬ ůűɎɚɛŬŰŬ ˊɟɧɓɚŮɣɖɠ ˊŮɟɘɏɢɞɡɜ ˊɞɚɨŰɘɛŮɠ ˊɚɖɟɞűɞɟɑŮɠ əŬɘ ˊɟɏˊŮɘ ɜŬ ŬɜŬɚɨɞɜŰŬɘ 

ˊɟɞůŮəŰɘəɎ ɔɘŬ Űɞɡɠ Ŭəɧɚɞɡɗɞɡɠ ɚɧɔɞɡɠ: 

- ɀŮ Űɖɜ ŬɜɎɚɡůɖ ůűɎɚɛŬŰɞɠ ŮɚɏɔɢŮŰŬɘ Ŭɜ ɖ ŰɟɏɢɞɡůŬ ɛɏɗɞŭɞɠ ˊɟɧɓɚŮɣɖɠ 

ˊɟɞɓɚɏˊŮɘ ɛŮ ŬəɟɑɓŮɘŬ Űɖ ůɡůŰɖɛŬŰɘəɐ ůɡɜɘůŰɩůŬ. 

- ɇŬ ůɢɏŭɘŬ ɏəŰŬəŰɖɠ ŬɜɎɔəɖɠ (contingency plans) əŬŰŬůŰɟɩɜɞɜŰŬɘ ɛŮ ɓɎůɖ Űɘɠ 

ˊɟɞɓɚɏɣŮɘɠ əŬɘ ŰŬ ɛŮɔɏɗɖ Űɤɜ ůűŬɚɛɎŰɤɜ Űɞɡɠ. ũɘŬ ˊŬɟɎŭŮɘɔɛŬ Űɞ ŬˊɧɗŮɛŬ 

ŬůűŬɚŮɑŬɠ ůŮ ɛɘŬ Ŭˊɞɗɐəɖ ɛˊɞɟŮɑ ɜŬ əŬɗɞɟɘůɗŮɑ ɛŮ Űɖɜ ŮəŰɑɛɖůɖ Űɞɡ ůűɎɚɛŬŰɞɠ 

ɛɘŬɠ ˊɟɧɓɚŮɣɖɠ. 

ɄŬɟŬəɎŰɤ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ əɎˊɞɘŬ ɛɏŰɟŬ ůűɎɚɛŬŰɞɠ ŰŬ ɞˊɞɑŬ ɛŮŰɟɞɨɜ Űɖɜ ŬəɟɑɓŮɘŬ 

Ůɜɧɠ ɛɞɜŰɏɚɞɡ ˊɟɧɓɚŮɣɖɠ ɚŬɛɓɎɜɞɜŰŬɠ ɡˊɧɣɘɜ Űɘɠ ŬˊɞəɚɑůŮɘɠ Ὡ ˊɞɚɚɩɜ ˊŮɟɘɧŭɤɜ ɛŮ 

ŭɘɎűɞɟɞɡɠ Űɟɧˊɞɡɠ. 

ɇɞ ˊɘɞ Ŭˊɚɧ ɛɏŰɟɞ ůűɎɚɛŬŰɞɠ ˊɞɡ ŬɜŬűɏɟŮŰŬɘ ůŰɖɜ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ ŮɑɜŬɘ Űɞ ɛɏůɞ 

ůűɎɚɛŬ ME (mean error) Űɞ ɞˊɞɑɞ ɞɟɑɕŮŰŬɘ ɤɠ Ůɝɐɠ: 

ῼῴ
ρ

ὲ
Ὡ 

ɧˊɞɡ n ɞ Ŭɟɘɗɛɧɠ Űɤɜ ˊŮɟɘɧŭɤɜ ɔɘŬ Űɘɠ ɞˊɞɑŮɠ ɏɢŮɘ ɔɑɜŮɘ ˊɟɧɓɚŮɣɖ. Ɇɡɜɐɗɤɠ Űɞ 

ůɡɔəŮəɟɘɛɏɜɞ ɛɏŰɟɞ ůűɎɚɛŬŰɞɠ ɏɢŮɘ ɛɘəɟɏɠ Űɘɛɏɠ əŬɘ ŬɡŰɧ ɔɑɜŮŰŬɘ ŭɘɧŰɘ ŰŬ ůűɎɚɛŬŰŬ ɛŮ 

ŬɟɜɖŰɘəɏɠ Űɘɛɏɠ ŰŮɑɜɞɡɜ ɜŬ ŬɜŰɘůŰŬɗɛɑůɞɡɜ ŬɡŰɎ ɛŮ ɗŮŰɘəɏɠ. ɆɡɜŮˊɩɠ ɖ ˊɚɖɟɞűɞɟɑŬ ˊɞɡ 

ɚŬɛɓɎɜŮŰŬɘ Ŭˊɧ Űɞ ůɡɔəŮəɟɘɛɏɜɞ ɛɏŰɟɞ ŬɜŬűɏɟŮŰŬɘ ůŰɞɜ Ŭɜ ɡˊɎɟɢŮɘ ɛŮɟɞɚɖɣɑŬ ůŰɖɜ 

ˊɟɧɓɚŮɣɖ əŬɘ ɧɢɘ ůŰɞ ɛɏɔŮɗɞɠ Űɤɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ ŬˊɞəɚɑůŮɤɜ ɔɘŬ ŬɡŰɧ Űɞ ɚɧɔɞ 

ɞɜɞɛɎɕŮŰŬɘ əŬɘ ɛŮɟɞɚɖɣɑŬ (bias).  

ũɘŬ ɜŬ ŮɝŬɚŮɘűɗŮɑ Űɞ ˊŬɟŬˊɎɜɤ ˊɟɧɓɚɖɛŬ Űɖɠ ŬɜŰɘůŰɎɗɛɘůɖɠ Űɤɜ ŬɟɜɖŰɘəɩɜ Űɘɛɩɜ Ŭˊɧ 

Űɘɠ ɗŮŰɘəɏɠ ˊɟɞŰŮɑɜɞɜŰŬɘ ɎɚɚŬ ɛɏŰɟŬ ůűɎɚɛŬŰɞɠ, ɏɜŬ Ŭˊɧ ŬɡŰɎ ŮɑɜŬɘ Űɞ ɛɏůɞ ŬˊɧɚɡŰɞ 

ůűɎɚɛŬ MAE (mean absolute error) Űɞ ɞˊɞɑɞ ɡˊɞɚɞɔɑɕŮɘ Űɞ ɛɏůɞ ɧɟɞ Űɤɜ ŬˊɧɚɡŰɤɜ 

Űɘɛɩɜ Űɤɜ ŬˊɞəɚɑůŮɤɜ Ὡ  əŬɘ ɞɟɑɕŮŰŬɘ Ŭˊɧ Űɞɜ ˊŬɟŬəɎŰɤ Űɨˊɞ: 
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ὓὃὉ
ρ

ὲ
ȿὩȿ 

ɇɞ ́ɟɞɖɔɞɨɛŮɜɞ ůűɎɚɛŬ ŮɑɜŬɘ ˊɘɞ ŮɨəɞɚŬ ŮɟɛɖɜŮɨůɘɛɞ əɘ ɏŰůɘ ɛˊɞɟŮɑ ɜŬ əŬŰŬɜɞɖɗŮɑ 

əŬɚɨŰŮɟŬ Ŭˊɧ Űɞɡɠ ɛɖ Ůɘŭɘəɞɨɠ. ȳɛɤɠ ŮɑɜŬɘ ůɢŮŰɘəɎ ŭɨůəɞɚɞ ɜŬ ɢŮɘɟɘůɗŮɑ ɛŬɗɖɛŬŰɘəɎ 

əŬɘ ɔɘŬ ŬɡŰɧ Űɞ ɚɧɔɞ ˊɟɞŰŮɑɜŮŰŬɘ Űɞ ɛɏůɞ ŰŮŰɟŬɔɤɜɘəɧ ůűɎɚɛŬ MSE (mean squared 

error) Űɞ ɞˊɞɑɞ ŮɑɜŬɘ əŬŰŬɚɚɖɚɧŰŮɟɞ ɔɘŬ ɢɟɐůɖ ůŰɞɡɠ Ŭɚɔɧɟɘɗɛɞɡɠ ɓŮɚŰɘůŰɞˊɞɑɖůɖɠ əŬɘ 

ɞɟɑɕŮŰŬɘ Ŭˊɧ Űɖɜ ˊŬɟŬəɎŰɤ ůɢɏůɖ: 

ὓὛὉ
ρ

ὲ
Ὡ 

ɄŬɟô ɧɚŬ ŬɡŰɎ Űɞ MSE ɏɢŮɘ ɛɞɜɎŭŮɠ ŭɘŬűɞɟŮŰɘəɏɠ Ŭˊɧ ŬɡŰɏɠ Űɞɡ ɛŮɔɏɗɞɡɠ ɔɘŬ Űɞ ɞˊɞɑɞ 

ɔɑɜŮŰŬɘ ɖ ˊɟɧɓɚŮɣɖ ɏŰůɘ ɔɘŬ ɜŬ ŬˊɞűŮɡɢɗŮɑ ŬɡŰɧ ɛˊɞɟŮɑ ɜŬ ɞɟɘůɗŮɑ ɖ ɟɑɕŬ Űɞɡ ɛɏůɞɡ 

ŰŮŰɟŬɔɤɜɘəɞɨ ůűɎɚɛŬŰɞɠ RMSE (root-mean-square error) ɤɠ Ůɝɐɠ: 

ὙὓὛὉЍὓὛὉ
ρ

ὲ
Ὡ 

ȼ ŬəɟɑɓŮɘŬ Űɤɜ ˊɟɞɓɚɏɣŮɤɜ ˊɞɡ ɛŮŰɟɘɏŰŬɘ Ŭˊɧ ŰŬ ˊŬɟŬˊɎɜɤ ɛŮɔɏɗɖ ůűɎɚɛŬŰɞɠ 

ŮɝŬɟŰɎŰŬɘ Ŭˊɧ Űɖɜ əɚɑɛŬəŬ Űɤɜ ŭŮŭɞɛɏɜɤɜ. ȰŰůɘ ŭŮɜ ɛˊɞɟŮɑ ɜŬ ɔɑɜŮɘ ůɨɔəɟɘůɖ ɛŮŰŬɝɨ 

ŭɘŬűɞɟŮŰɘəɩɜ ɢɟɞɜɞůŮɘɟɩɜ əŬɘ ŭɘŬűɞɟŮŰɘəɩɜ ɢɟɞɜɘəɩɜ ŭɘŬůŰɖɛɎŰɤɜ. ũɘŬ ŬɡŰɧ Űɞ ɚɧɔɞ 

ˊɟɞŰŮɑɜɞɜŰŬɘ ůɢŮŰɘəɎ ɐ ˊɞůɞůŰɘŬɑŬ ɛɏŰɟŬ ůűɎɚɛŬŰɞɠ, ɏɜŬ ŰɏŰɞɘɞ ŮɑɜŬɘ Űɞ ɛɏůɞ ŬˊɧɚɡŰɞ 

ˊɞůɞůŰɘŬɑɞ ůűɎɚɛŬ MAPE (mean absolute percentage error)  Űɞ ɞˊɞɑɞ ɞɟɑɕŮŰŬɘ Ŭˊɧ 

Űɞɜ ˊŬɟŬəɎŰɤ Űɨˊɞ: 

ὓὃὖὉ
ρππ

ὲ

Ὡ

ώ
 

ɇɞ ůɡɔəŮəɟɘɛɏɜɞ ůűɎɚɛŬ ŭɑɜŮɘ Űɞ ˊɞůɞůŰɧ Űɖɠ Ŭˊɧəɚɘůɖɠ Űɞɡ ůɡɜɧɚɞɡ Űɤɜ 

ˊɟɞɓɚɏɣŮɤɜ Ŭˊɧ Űɘɠ ˊɟŬɔɛŬŰɘəɏɠ ˊŬɟŬŰɖɟɐůŮɘɠ. ȽŭɘŬɑŰŮɟŬ ɧŰŬɜ ɔɑɜŮŰŬɘ ˊɟɧɔɜɤůɖ ůŮ 

ɢɟɞɜɞůŮɘɟɏɠ ɔɘŬ Űɘɠ ɞˊɞɑŮɠ ŭŮɜ ŮɑɜŬɘ ɔɜɤůŰɐ ɖ ŰɎɝɖ ɛŮɔɏɗɞɡɠ Űɤɜ ŭŮŭɞɛɏɜɤɜ ŮɑɜŬɘ ˊɘɞ 

ŮɨəɞɚŬ ŬɜŰɘɚɖˊŰɐ ɖ ŬɜŬűɞɟɎ ůŮ ɛɘŬ ˊɞůɞůŰɘŬɑŬ Űɘɛɐ ůűɎɚɛŬŰɞɠ ˊŬɟɎ ůŮ ɛɘŬ ŬˊɧɚɡŰɖ. 

ɄŬɟŬŭŮɑɔɛŬŰɞɠ ɢɎɟɘɜ ɛŮɔŬɚɨŰŮɟɖ ůɖɛŬůɑŬ ɏɢŮɘ ɖ ˊɚɖɟɞűɞɟɑŬ ɧŰɘ ɖ ˊɟɧɔɜɤůɖ ɏɢŮɘ 

ŬˊɞəɚɑɜŮɘ Ŭˊɧ Űɘɠ ˊɟŬɔɛŬŰɘəɏɠ ˊŬɟŬŰɖɟɐůŮɘɠ əŬŰɎ 7% ˊŬɟɎ ɧŰɘ ɡˊɎɟɢŮɘ ɛɏůɞ ůűɎɚɛŬ 

ůŰɘɠ ˊɟɞɓɚɏɣŮɘɠ ɛŮ Űɘɛɐ 178. ȸɏɓŬɘŬ ůŮ ɢɟɞɜɞůŮɘɟɏɠ ɛŮ ɛɖŭŮɜɘəɏɠ Űɘɛɏɠ ŬɡŰɧ Űɞ ɛɏŰɟɞ 

ŭŮɜ ŮɑɜŬɘ əŬŰɎɚɚɖɚɞ ɛɘŬɠ əŬɘ ŭŮɜ ŮɑɜŬɘ ŭɡɜŬŰɧɜ ɜŬ ɡˊɞɚɞɔɘůŰŮɑ Űɞ ˊɞůɞůŰɧ ůɨɛűɤɜŬ ɛŮ 

Űɖ ůɢɏůɖ. 

ũŮɜɘəɎ ɡˊɎɟɢŮɘ ˊɚɖɗɩɟŬ ɛɏŰɟɤɜ ůűŬɚɛɎŰɤɜ ŰŬ ɞˊɞɑŬ ŮɑɜŬɘ əŬŰŬɚɚɖɚɧŰŮɟŬ ɔɘŬ əɎɗŮ 

ŭɘŬűɞɟŮŰɘəɐ ˊŮɟɑˊŰɤůɖ əŬɘ ɢɟɐůɖ, ůŮ ŬɡŰɐɜ Űɖɜ ŮɟɔŬůɑŬ ɏɔɘɜŮ ŬɜŬűɞɟɎ ůŮ əɎˊɞɘŬ 

ɓŬůɘəɎ ŰŬ ɞˊɞɑŬ ɧɛɤɠ ɏɢɞɡɜ ŮɡɟŮɑŬ ŮűŬɟɛɞɔɐ ůŰɖɜ Ŭɝɘɞɚɧɔɖůɖ ˊɟɞɓɚɏɣŮɤɜ. 
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3. ɄŬɟɞɡůɑŬůɖ Google Trends 

3.1 ũŮɜɘəɎ 

ȼ ɢɟɐůɖ Űɞɡ ŭɘŬŭɘəŰɨɞɡ ůɡɜŮɢɩɠ ŬɡɝɎɜŮŰŬɘ əŬɘ ˊɚɏɞɜ ɏɢŮɘ ɔɑɜŮɘ ɏɜŬ ŬɜŬˊɧůˊŬůŰɞ 

əɞɛɛɎŰɘ Űɖɠ əŬɗɖɛŮɟɘɜɧŰɖŰŬɠ ˊɞɚɚɩɜ Ŭɜɗɟɩˊɤɜ ɘŭɘŬɑŰŮɟŬ ůŰɞɜ ŬɜŮˊŰɡɔɛɏɜɞ əɧůɛɞ. 

Ʉɘɞ ŬɜŬɚɡŰɘəɎ ɞɘ ɢɟɐůŰŮɠ Űɞɡ ŭɘŬŭɘəŰɨɞɡ ůŰɘɠ ɛɏɟŮɠ ɛŬɠ ŬɜɏɟɢɞɜŰŬɘ ůŮ 4,54 

ŭɘůŮəŬŰɞɛɛɨɟɘŬ ˊŬɔəɞůɛɑɤɠ (statista, 2020). ȺɑɜŬɘ ˊɟɞűŬɜɏɠ ɚɞɘˊɧɜ ɧŰɘ ŬɡŰɐ ɖ ŮɡɟŮɑŬ 

ɢɟɐůɖ Űɞɡ ŭɘŬŭɘəŰɨɞɡ ɛˊɞɟŮɑ ɜŬ ŬˊɞŰŮɚɏůŮɘ ɛɘŬ ˊɚɞɨůɘŬ ˊɖɔɐ ˊɚɖɟɞűɞɟɘɩɜ ůɢŮŰɘəɎ ɛŮ 

Űɘɠ ůɡɜɐɗŮɘŮɠ əŬɘ Űɘɠ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ Űɞɡ əɞɘɜɞɨ ůŮ ŬɡŰɧ. ȾɎɗŮ ˊɟɞůɤˊɘəɐ Ůˊɘɚɞɔɐ ˊɞɡ 

ɔɑɜŮŰŬɘ əŬŰŬɔɟɎűŮŰŬɘ, ɞ ŰŮɟɎůŰɘɞɠ ŬɡŰɧɠ ɧɔəɞɠ ŭŮŭɞɛɏɜɤɜ ˊɞɡ ŭɖɛɘɞɡɟɔŮɑŰŬɘ ŮɑɜŬɘ ˊɞɚɨ 

ˊɘɞ Ůɨəɞɚɞ ɜŬ ŬˊɞɗɖəŮɡŰŮɑ əŬɘ ɜŬ ˊɟɞůˊŮɚŬůɗŮɑ əŬɗɩɠ ŮɝŮɚɑůůŮŰŬɘ ɖ ŰŮɢɜɞɚɞɔɑŬ. ȳůɞ 

ɞ ɧɔəɞɠ ŬɡŰɧɠ ɛŮɔŬɚɩɜŮɘ Űɧůɞ ɛɘəɟŬɑɜŮɘ Űɞ ˊɞůɞůŰɧ ŬɡŰɞɨ ɔɘŬ Űɞ ɞˊɞɑɞ ɞɘ Ɏɜɗɟɤˊɞɘ 

ɛˊɞɟɞɨɜ ɜŬ ɓɔɎɚɞɡɜ əɎˊɞɘɞ ɜɧɖɛŬ. ɀŮ ɢɟɐůɖ əŬŰɎɚɚɖɚɤɜ ɛŮɗɧŭɤɜ ŮɑɜŬɘ ŮűɘəŰɧ ɜŬ 

ŬɜŬɔɜɤɟɘůɗɞɨɜ əɎˊɞɘŬ ɛɞŰɑɓŬ Ŭˊɧ ŬɡŰɎ ŰŬ ŭŮŭɞɛɏɜŬ ɩůŰŮ ɜŬ ŮɝŬɢɗɞɨɜ ɔɜɩůŮɘɠ  əŬɘ 

ůɡɛˊŮɟɎůɛŬŰŬ ɢɟɐůɘɛŬ ůŮ ŰɞɛŮɑɠ ɧˊɤɠ ɖ ɓɘɞɛɖɢŬɜɑŬ, Űɞ Ůɛˊɧɟɘɞ ə.ɚ́ . (Witten & Frank, 

2005). 

ɆɨɛűɤɜŬ ɛŮ ɏɟŮɡɜŬ Űɖɠ Ⱥɚɚɖɜɘəɐɠ ɆŰŬŰɘůŰɘəɐɠ ȷɟɢɐɠ ɔɘŬ Űɞ ˊɟɩŰɞ Űɟɑɛɖɜɞ Űɞɡ 2020 

(ELSTAT, 2020), ɞ əɡɟɑŬɟɢɞɠ ɚɧɔɞɠ ɢɟɐůɖɠ Űɞɡ ŭɘŬŭɘəŰɨɞɡ ɔɘŬ ˊɞůɞůŰɧ 88,9% Űɤɜ 

ŮɟɤŰɖɗɏɜŰɤɜ ŮɑɜŬɘ ɖ ŬɜŬɕɐŰɖůɖ ˊɚɖɟɞűɞɟɘɩɜ ůɢŮŰɘəɩɜ ɛŮ ˊɟɞɥɧɜŰŬ əŬɘ ɡˊɖɟŮůɑŮɠ. ȼ 

ɢɟɐůɖ Űɞɡ ŭɘŬŭɘəŰɨɞɡ ŮɑɜŬɘ ůɡɜɡűŬůɛɏɜɖ ɛŮ Űɖ ɢɟɐůɖ ɛɖɢŬɜɩɜ ŬɜŬɕɐŰɖůɖɠ, əŬɗɩɠ ɞ 

ɛɏůɞɠ ɢɟɐůŰɖɠ ˊŮɟɘɖɔŮɑŰŬɘ ůŰɞɜ ɘůŰɧ ɛɏůɤ ŬɡŰɩɜ. ȷəɧɛŬ əŬɘ ɔɘŬ ɜŬ ŮɘůɏɚɗŮɘ ůŮ 

ɔɜɤůŰɞɨɠ Űɞɡ ɘůŰɞŰɧˊɞɡɠ ŬɜŰɑ ɜŬ ˊɚɖəŰɟɞɚɞɔɐůŮɘ Űɖ ŭɘŮɨɗɡɜůɖ Űɖɠ ɘůŰɞůŮɚɑŭŬɠ ůŰɞ 

əŬŰɎɚɚɖɚɞ ˊŮŭɑɞ Űɞɡ ˊɟɞɔɟɎɛɛŬŰɞɠ űɡɚɚɞɛŮŰɟɖŰɐ, ˊɚɖəŰɟɞɚɞɔŮɑ ɚɏɝŮɘɠ əɚŮɘŭɘɎ ůŰɖ 

ɛɖɢŬɜɐ ŬɜŬɕɐŰɖůɖɠ əŬɘ ŮɘůɏɟɢŮŰŬɘ ůŰɖɜ ɘůŰɞůŮɚɑŭŬ ˊɞɡ ŮˊɘɗɡɛŮɑ Ŭˊɧ Űɞ ŬɜŰɑůŰɞɘɢɞ 

ůɨɜŭŮůɛɞ ůŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ. ȹɖɚŬŭɐ ɞɘ ɛɖɢŬɜɏɠ ŬɜŬɕɐŰɖůɖɠ ɛˊɞɟɞɨɜ ɜŬ 

ɢŬɟŬəŰɖɟɘůŰɞɨɜ ɤɠ ˊŬɟŬəɎɛɣŮɘɠ ɔɘŬ Űɖɜ ˊɟɧůɓŬůɖ ůŮ ɘůŰɞůŮɚɑŭŮɠ. 

ȷɜɎɛŮůŬ ůŰɘɠ ɛɖɢŬɜɏɠ ŬɜŬɕɐŰɖůɖɠ Űɞ ɛŮɔŬɚɨŰŮɟɞ ɛŮɟɑŭɘɞ Űɖɠ ŬɔɞɟɎɠ ŬŭɘŬɛűɘůɓɐŰɖŰŬ 

əŬŰɏɢŮɘ ŬɡŰɐ Űɖɠ Google ɛŮ ˊɞůɞůŰɧ ˊɞɡ ˊɚɖůɘɎɕŮɘ Űɞ 92,05% ˊŬɔəɞůɛɑɤɠ əŬɘ Űɞ 

97,96% ůŰɖɜ ȺɚɚɎŭŬ (statcounter, 2020). ɆŬűɩɠ ɡˊɎɟɢɞɡɜ ɞɟɘůɛɏɜŮɠ ŮɝŬɘɟɏůŮɘɠ ɧˊɞɡ 

ɖ ɛɖɢŬɜɐ Űɖɠ Google ŭŮɜ ɏɢŮɘ Űɖɜ ˊɟɤŰɞəŬɗŮŭɟɑŬ ůŰɖɜ ŬɔɞɟɎ ɧˊɤɠ ɔɘŬ ˊŬɟɎŭŮɘɔɛŬ 

ŬɡŰɏɠ Űɖɠ ȾɑɜŬɠ, Űɖɠ ȯˊɤ ȷɜŬŰɞɚɐɠ əŬɘ Űɖɠ ɅɤůɑŬɠ ŮɝŬɘŰɑŬɠ ɔɚɤůůɘəɩɜ ŭɘŬűɞɟɩɜ ŬɚɚɎ 

əŬɘ ˊɞɚɘŰɘəɩɜ ɚɧɔɤɜ (icrossing, 2015). ɈˊɞɚɞɔɑɕŮŰŬɘ ɧŰɘ ɞ Ŭɟɘɗɛɧɠ ŬɜŬɕɖŰɐůŮɤɜ ˊɞɡ 

ŭɏɢŮŰŬɘ ɖ ɛɖɢŬɜɐ Űɖɠ Google ɝŮˊŮɟɜɎ ŰŬ 2 ŰɟɘůŮəŬŰɞɛɛɨɟɘŬ Űɞ ɢɟɧɜɞ əŬɘ ŰŬ 6 

ŭɘůŮəŬŰɞɛɛɨɟɘŬ Űɖ ɛɏɟŬ (internet live stats, 2020), (Wikipedia, 2020). 

ȼ Google ɏɢŮɘ ŭɖɛɘɞɡɟɔɐůŮɘ əŬɘ ˊŬɟɏɢŮɘ ůŰɞ əɞɘɜɧ ɛɘŬ ůŮɘɟɎ Ŭˊɧ ŭɘɎűɞɟŬ ŮɟɔŬɚŮɑŬ 

ɛŮɟɘəɎ Ŭˊɧ ŰŬ ɞˊɞɑŬ Ŭűɞɟɞɨɜ Űɖ ɛɖɢŬɜɐ ŬɜŬɕɐŰɖůɖɠ, ɏɜŬ Ŭˊɧ ŬɡŰɎ ŮɑɜŬɘ Űɞ Google 

Trends. ɇɞ Google Trends ŮɑɜŬɘ ɛɘŬ ŮűŬɟɛɞɔɐ ˊɞɡ ɚɎɜůŬɟŮ ɖ ŮŰŬɘɟŮɑŬ Google ůŰɘɠ 11 

ɀŬȶɞɡ Űɞɡ 2006 ɖ ɞˊɞɑŬ ˊŬɟɏɢŮɘ ŭŮŭɞɛɏɜŬ ůɢŮŰɘəɎ ɛŮ Űɖ ŭɖɛɞŰɘəɧŰɖŰŬ ŬɜŬɕɖŰɞɨɛŮɜɤɜ 

ɧɟɤɜ ůŰɖ ɛɖɢŬɜɐ ŬɜŬɕɐŰɖůɐɠ Űɖɠ. ȼ ŮűŬɟɛɞɔɐ ŮɑɜŬɘ ˊɟɞůɓɎůɘɛɖ Ŭˊɧ Űɖɜ ɘůŰɞůŮɚɑŭŬ 

ɛŮ Űɖ ŭɘŮɨɗɡɜůɖ https://trends.google.com/. ɇɞɜ ȷɨɔɞɡůŰɞ Űɞɡ 2008 ɖ ŮŰŬɘɟŮɑŬ ŭɘɏɗŮůŮ 

ůŰɞ əɞɘɜɧ əŬɘ Űɞ Google Insights for Search ɛɘŬ ˊɘɞ ŮəɚŮˊŰɡůɛɏɜɖ əŬɘ ˊɟɞɖɔɛɏɜɖ 

https://trends.google.com/
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ɡˊɖɟŮůɑŬ ˊɞɡ ŬˊŮɘəɧɜɘɕŮ ŰɎůŮɘɠ Űɤɜ ŭŮŭɞɛɏɜɤɜ ŬɜŬɕɐŰɖůɖɠ ŬɚɚɎ Űɞ ɆŮˊŰɏɛɓɟɖ Űɞɡ 

2012 ɖ ŮŰŬɘɟŮɑŬ ůɡɔɢɩɜŮɡůŮ Űɘɠ ŭɡɞ ŮűŬɟɛɞɔɏɠ ůŮ ŬɡŰɐ Űɞɡ Google Trends (Wikipedia, 

2020). 

3.2 ȸŬůɘəɎ ůŰɞɘɢŮɑŬ ŮűŬɟɛɞɔɐɠ 

To Google Trends ŭŮɜ ŭŮɑɢɜŮɘ Űɞɜ ŬˊɧɚɡŰɞ Ŭɟɘɗɛɧ ŬɜŬɕɖŰɐůŮɤɜ ɔɘŬ əɎɗŮ ɧɟɞ ŬɚɚɎ ɏɜŬɜ 

Ŭɟɘɗɛɧ ɞ ɞˊɞɑɞɠ ŭɖɚɩɜŮɘ Űɖ ůɢŮŰɘəɐ ŭɖɛɞŰɘəɧŰɖŰŬ Űɞɡ ɧɟɞɡ ůɡɔəɟɘŰɘəɎ ɛŮ Űɖ 

ŭɖɛɞŰɘəɧŰɖŰŬ Űɞɡ ɛɘŬ Ɏɚɚɖ ɢɟɞɜɘəɐ ůŰɘɔɛɐ ɐ ŬɜɎ ɡˊɞ́Ůɟɘɞɢɐ əɞɛɛɎŰɘ Űɖɠ ŮɡɟɨŰŮɟɖɠ 

ˊŮɟɘɞɢɐɠ ˊɞɡ ɏɢŮɘ ɞɟɘůɗŮɑ əŬŰɎ Űɖɜ ŬɜŬɕɐŰɖůɐ Űɞɡ ůŰɖɜ ŮűŬɟɛɞɔɐ. Ƀ Űɟɧˊɞɠ ˊɞɡ 

ˊɟɞəɨˊŰɞɡɜ ŬɡŰɞɑ ɞɘ Ŭɟɘɗɛɞɑ ɗŬ ŬɜŬɚɡɗŮɑ ůŰɖ ůɡɜɏɢŮɘŬ ŬɡŰɐɠ Űɖɠ ŮɟɔŬůɑŬɠ. 

3.2.1 ȿŮɘŰɞɡɟɔɑŮɠ ŮűŬɟɛɞɔɐɠ 

Ƀɘ ɓŬůɘəɏɠ ŭɡɜŬŰɧŰɖŰŮɠ ˊɞɡ ˊɟɞůűɏɟŮɘ Űɞ Google Trends ɛɧɚɘɠ ŮɘůŬɢɗŮɑ əɎˊɞɘɞɠ ɧɟɞɠ 

ŬɜŬɕɐŰɖůɖɠ ŮɑɜŬɘ ɞɘ ŬəɧɚɞɡɗŮɠ: 

- ȷˊŮɘəɧɜɘůɖ ŮɜŭɘŬűɏɟɞɜŰɞɠ Űɞɡ ɧɟɞɡ ɛŮ Űɖɜ ˊɎɟɞŭɞ Űɞɡ ɢɟɧɜɞɡ. ȹɖɚŬŭɐ ŰŬ 

ŭŮŭɞɛɏɜŬ ˊɞɡ ˊɟɞəɨˊŰɞɡɜ ŬɜŬˊŬɟɘůŰɞɨɜ Űɖ ŭɖɛɞŰɘəɧŰɖŰŬ Űɞɡ ɧɟɞɡ ůɡɔəɟɘŰɘəɎ ɛŮ 

ɎɚɚŮɠ ɢɟɞɜɘəɏɠ ˊŮɟɘɧŭɞɡɠ ˊɞɡ ɞɟɑɕɞɜŰŬɘ Ŭˊɧ Űɖɜ Ůˊɘɚɞɔɐ ɢɟɞɜɘəɞɨ ˊŬɟŬɗɨɟɞɡ əŬŰɎ 

Űɖɜ ŮɘůŬɔɤɔɐ Űɞɡ ɧɟɞɡ. 

- ȷˊŮɘəɧɜɘůɖ ŮɜŭɘŬűɏɟɞɜŰɞɠ ŬɜɎ ˊŮɟɘɞɢɐ. Ʉɘɞ ŬɜŬɚɡŰɘəɎ ˊŬɟɞɡůɘɎɕŮŰŬɘ ůŮ ˊɞɘŮɠ 

ˊŮɟɘɞɢɏɠ ŮɑɜŬɘ ŭɖɛɞűɘɚɏůŰŮɟɞɠ ɞ ɧɟɞɠ ɔɘŬ Űɞɜ ɞˊɞɑɞ ɏɔɘɜŮ ŬɜŬɕɐŰɖůɖ. Ƀɘ ˊŮɟɘɞɢɏɠ 

ŬɡŰɏɠ ɞɟɑɕɞɜŰŬɘ ɤɠ ŰɛɐɛŬŰŬ ɛɘŬɠ ŮɡɟɨŰŮɟɖɠ ˊŮɟɘɞɢɐɠ ˊɞɡ ŮˊɘɚɏɔŮŰŬɘ əŬŰɎ Űɖɜ 

ŮɘůŬɔɤɔɐ Űɞɡ ɧɟɞɡ. 

- ȺɛűɎɜɘůɖ ůɢŮŰɘəɩɜ ɗŮɛɎŰɤɜ ɛŮ Űɞɜ ɧɟɞ ŬɜŬɕɐŰɖůɖɠ. ȹɖɚŬŭɐ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ 

ɗɏɛŬŰŬ ˊɞɡ ůɨɛűɤɜŬ ɛŮ Űɖ Google Ɏɚɚɞɘ ɢɟɐůŰŮɠ ŬɜŬɕɐŰɖůŬɜ ɛŬɕɑ ɛŮ Űɞɜ 

ŬɜŬɕɖŰɞɨɛŮɜɞ ɧɟɞ. ɀˊɞɟŮɑ ɜŬ ɔɑɜŮɘ Ůˊɘɚɞɔɐ ɛŮŰŬɝɨ əɞɟɡűŬɑɤɜ əŬɘ ŬɜŮɟɢɧɛŮɜɤɜ 

ɗŮɛɎŰɤɜ. ɇŬ əɞɟɡűŬɑŬ ŮɑɜŬɘ ŰŬ ŭɖɛɞűɘɚɏůŰŮɟŬ ɗɏɛŬŰŬ Ůɜɩ ŰŬ ŬɜŮɟɢɧɛŮɜŬ ŬɡŰɎ ɛŮ 

Űɖɜ ɛŮɔŬɚɨŰŮɟɖ Ŭɨɝɖůɖ ůŮ ůɡɢɜɧŰɖŰŬ ŬɜŬɕɐŰɖůɖɠ Ŭˊɧ Űɖɜ ŰŮɚŮɡŰŬɑŬ ɢɟɞɜɘəɐ 

ˊŮɟɑɞŭɞ. 

- ȺɛűɎɜɘůɖ ůɢŮŰɘəɩɜ ŮɟɤŰɖɛɎŰɤɜ ɛŮ Űɞɜ ɧɟɞ ŬɜŬɕɐŰɖůɖɠ. ȹɖɚŬŭɐ 

ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ŮɟɤŰɐɛŬŰŬ ˊɞɡ ůɨɛűɤɜŬ ɛŮ Űɖ Google Ɏɚɚɞɘ ɢɟɐůŰŮɠ ŬɜŬɕɐŰɖůŬɜ 

ɛŬɕɑ ɛŮ Űɞɜ ŬɜŬɕɖŰɞɨɛŮɜɞ ɧɟɞ. ɀˊɞɟŮɑ ɜŬ ɔɑɜŮɘ Ůˊɘɚɞɔɐ ɛŮŰŬɝɨ əɞɟɡűŬɑɤɜ əŬɘ 

ŬɜŮɟɢɧɛŮɜɤɜ ŮɟɤŰɖɛɎŰɤɜ. ɇŬ əɞɟɡűŬɑŬ ŮɑɜŬɘ ŰŬ ŭɖɛɞűɘɚɏůŰŮɟŬ ŮɟɤŰɐɛŬŰŬ Ůɜɩ ŰŬ 

ŬɜŮɟɢɧɛŮɜŬ ŬɡŰɎ ɛŮ Űɖɜ ɛŮɔŬɚɨŰŮɟɖ Ŭɨɝɖůɖ ůŮ ůɡɢɜɧŰɖŰŬ ŬɜŬɕɐŰɖůɖɠ Ŭˊɧ Űɖɜ 

ŰŮɚŮɡŰŬɑŬ ɢɟɞɜɘəɐ ˊŮɟɑɞŭɞ. 

- Ɇɨɔəɟɘůɖ ŭɖɛɞŰɘəɧŰɖŰŬɠ ŭɨɞ ɤɠ ˊɏɜŰŮ ɧɟɤɜ Űɧůɞ ŬɜɎ ɢɟɞɜɘəɐ ŭɘɎɟəŮɘŬ ɧůɞ əŬɘ 

ŬɜɎ ˊŮɟɘɞɢɐ. 

ȹɘŮɡəɟɘɜɑɕŮŰŬɘ ɧŰɘ ŰŬ «ɗɏɛŬŰŬ» ɞɟɑɕɞɜŰŬɘ Ŭˊɧ Űɖɜ ŮűŬɟɛɞɔɐ ɤɠ ɞɛɎŭŮɠ ɧɟɤɜ ˊɞɡ 

ɛɞɘɟɎɕɞɜŰŬɘ Űɖɜ ɑŭɘŬ ɏɜɜɞɘŬ ůŮ əɎˊɞɘŬ ɔɚɩůůŬ. ȹɖɚŬŭɐ ɖ ŮűŬɟɛɞɔɐ ɞɛŬŭɞˊɞɘŮɑ 

ŬɡŰɧɛŬŰŬ ɧɟɞɡɠ ɧˊɤɠ çLondon», «capital of UKè əŬɘ çȿɞɜŭɑɜɞè ˊɞɡ ɏɢɞɡɜ ɑŭɘŬ 

ůɖɛŬůɑŬ. Ⱥˊɑůɖɠ ɎɚɚŮɠ ŭɡɜŬŰɧŰɖŰŮɠ Űɖɠ ŮűŬɟɛɞɔɐɠ ŮɑɜŬɘ ɖ ˊɟɞɓɞɚɐ Űɤɜ 
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ŭɖɛɞűɘɚɏůŰŮɟɤɜ ŬɜŬɕɖŰɐůŮɤɜ ŬɜɎ ɏŰɞɠ, ɖ ˊŬɟɞɢɐ ˊɚɖɟɞűɞɟɘɩɜ ůɢŮŰɘəɎ ɛŮ Űɘɠ 

ɖɛŮɟɐůɘŮɠ ŰɎůŮɘɠ ŬɜŬɕɐŰɖůɖɠ əŬɘ ɖ ˊŬɟɞɡůɑŬůɖ ŭɘɎűɞɟɤɜ ɘůŰɞɟɘɩɜ Ŭˊɧ Űɖɜ ɞɛɎŭŬ 

News Lab Űɖɠ Google ˊɞɡ ́Ŭɟɏɢɞɡɜ ˊɟɧůɗŮŰŮɠ ˊɚɖɟɞűɞɟɑŮɠ ɞɘ ɞˊɞɑŮɠ 

ˊŮɟɘɚŬɛɓɎɜɞɜŰŬɘ ůŰŬ ŭŮŭɞɛɏɜŬ. Ƀɘ ɓŬůɘəɏɠ ŭɡɜŬŰɧŰɖŰŮɠ Űɖɠ ŮűŬɟɛɞɔɐɠ ɗŬ ˊŮɟɘɔɟŬűɞɨɜ 

ŮəŰŮɜɏůŰŮɟŬ əŬŰɎ Űɖɜ ˊŬɟɞɡůɑŬůɖ Űɞɡ ˊŮɟɘɓɎɚɚɞɜŰɞɠ ŭɘŮˊŬűɐɠ Űɖɠ ɘůŰɞůŮɚɑŭŬɠ ɧˊɞɡ 

ɗŬ ɔɑɜŮɘ ɚɧɔɞɠ əŬɘ ɔɘŬ Ůˊɘˊɚɏɞɜ ˊŬɟŬɛɏŰɟɞɡɠ ˊɞɡ ɛˊɞɟɞɨɜ ɜŬ ɞɟɘůɗɞɨɜ əŬŰɎ Űɖɜ 

ŬɜŬɕɐŰɖůɖ ůɡɔəŮəɟɘɛɏɜɤɜ ɧɟɤɜ. 

3.2.2 ȹŮŭɞɛɏɜŬ Google Trends 

ȳˊɤɠ ŬɜŬűɏɟɗɖəŮ əŬɘ ˊɟɞɖɔɞɡɛɏɜɤɠ Űɞ Google Trends ŭŮɜ ˊŬɟɏɢŮɘ Űɞɜ ŬˊɧɚɡŰɞ 

Ŭɟɘɗɛɧ ŬɜŬɕɖŰɐůŮɤɜ Ůɜɧɠ ɧɟɞɡ ŬɚɚɎ Űɖ ůɢŮŰɘəɐ ŭɖɛɞŰɘəɧŰɖŰɎ Űɞɡ ɛŮ Űɖɜ ˊɎɟɞŭɞ Űɞɡ 

ɢɟɧɜɞɡ, ŬɜɎ ˊŮɟɘɞɢɐ əŰɚ. ȷɡŰɐ ɖ ůɢŮŰɘəɐ ŭɖɛɞŰɘəɧŰɖŰŬ ɡˊɞŭɖɚɩɜŮŰŬɘ ɛŮ ɛɘŬ ɓŬɗɛɞɚɞɔɑŬ 

ɛŮ Űɘɛɏɠ Ŭˊɧ Űɞ 0 ɤɠ Űɞ 100 ɖ ɞˊɞɑŬ ɞɟɑɕŮŰŬɘ Ŭˊɧ Űɞ Google Trends ɛŮ Űɞɜ Ŭəɧɚɞɡɗɞ 

Űɟɧˊɞ. ȷɟɢɘəɎ ɔɑɜŮŰŬɘ ˊɟɧůɓŬůɖ ůŮ ɏɜŬ ŭŮɑɔɛŬ ˊɟŬɔɛŬŰɘəɩɜ ŬɘŰɖɛɎŰɤɜ ŬɜŬɕɐŰɖůɖɠ 

ˊɞɡ ɡˊɞɓɎɚɚɞɜŰŬɘ ůŰɞ Google, Űɞ ɞˊɞɑɞ ůŮ ɛŮɔɎɚɞ ɓŬɗɛɧ ŭŮɜ ɏɢŮɘ űɘɚŰɟŬɟɘůŰŮɑ. ȺɑɜŬɘ 

Ŭɜɩɜɡɛɞ (ŭŮɜ ɔɑɜŮŰŬɘ ŰŬɡŰɞˊɞɑɖůɖ ɢɟɖůŰɩɜ), əŬŰɖɔɞɟɘɞˊɞɘɖɛɏɜɞ (əŬɗɞɟɑɕɞɜŰŬɠ Űɞ ɗɏɛŬ 

Ůɜɧɠ ŮɟɤŰɐɛŬŰɞɠ ŬɜŬɕɐŰɖůɖɠ) əŬɘ ůɡɔəŮɜŰɟɤŰɘəɧ (ɞɛŬŭɞˊɞɘɖɛɏɜɞ). ȷɡŰɧ ŮˊɘŰɟɏˊŮɘ ɜŬ 

ˊɟɞɓɚɖɗŮɑ Űɞ ŮɜŭɘŬűɏɟɞɜ ɔɘŬ ɏɜŬ ůɡɔəŮəɟɘɛɏɜɞ ɗɏɛŬ Ŭˊɧ ɞɚɧəɚɖɟɞ Űɞɜ əɧůɛɞ ɐ Ŭˊɧ 

ɛɘəɟɧŰŮɟŮɠ ɔŮɤɔɟŬűɘəɏɠ ˊŮɟɘɞɢɏɠ, ɏɤɠ əŬɘ Ůˊɘˊɏŭɞɡ ˊɧɚɖɠ. ɇɞ ŭŮɑɔɛŬ ŬɡŰɧ Ŭɜ əŬɘ ŭŮɜ 

ŮɑɜŬɘ ɔɜɤůŰɐ ɖ Ŭəɟɘɓɐɠ ɛŮɗɞŭɞɚɞɔɑŬ ɛŮ Űɖɜ ɞˊɞɑŬ ˊɟɞəɨˊŰŮɘ, ɗŮɤɟŮɑŰŬɘ 

ŬɜŰɘˊɟɞůɤˊŮɡŰɘəɧ Ŭˊɧ Űɖ Google əŬɗɩɠ ůŰɖ ůɡɔəŮəɟɘɛɏɜɖ ˊɚŬŰűɧɟɛŬ ŭɘŮɜŮɟɔɞɨɜŰŬɘ 

ŭɘůŮəŬŰɞɛɛɨɟɘŬ ŬɜŬɕɖŰɐůŮɘɠ əɎɗŮ ɖɛɏɟŬ. Ⱥˊɑůɖɠ ɖ ˊŬɟɞɢɐ ́ ɟɧůɓŬůɖɠ ůŮ ɞɚɧəɚɖɟɞ Űɞ 

ůɨɜɞɚɞ Űɤɜ ŭŮŭɞɛɏɜɤɜ ɗŬ əŬɗɡůŰŮɟɞɨůŮ ɚɧɔɤ Űɞɡ ŰŮɟɎůŰɘɞɡ ɧɔəɞɡ Űɞɡ. ɈˊɎɟɢɞɡɜ 

ŭɨɞ ŭŮɑɔɛŬŰŬ ŭŮŭɞɛɏɜɤɜ Űɞɡ Google Trends ůŰŬ ɞˊɞɑŬ ˊŬɟɏɢŮŰŬɘ ˊɟɧůɓŬůɖ: 

- ɇŬ ŭŮŭɞɛɏɜŬ ůŮ ˊɟŬɔɛŬŰɘəɧ ɢɟɧɜɞ ŮɑɜŬɘ ɏɜŬ ŭŮɑɔɛŬ ˊɞɡ əŬɚɨˊŰŮɘ Űɘɠ ŰŮɚŮɡŰŬɑŮɠ ŮˊŰɎ 

ɖɛɏɟŮɠ. 

- ɇŬ ŭŮŭɞɛɏɜŬ ɛɖ ˊɟŬɔɛŬŰɘəɞɨ ɢɟɧɜɞɡ ŮɑɜŬɘ ɏɜŬ ɝŮɢɤɟɘůŰɧ ŭŮɑɔɛŬ Ŭˊɧ ŭŮŭɞɛɏɜŬ ůŮ 

ˊɟŬɔɛŬŰɘəɧ ɢɟɧɜɞ əŬɘ əŬɚɨˊŰɞɡɜ Űɖɜ ɢɟɞɜɘəɐ ˊŮɟɑɞŭɞ Ŭˊɧ Űɞ 2004 ɏɤɠ əŬɘ 36 ɩɟŮɠ 

ˊɟɘɜ Ŭˊɧ Űɖɜ ŬɜŬɕɐŰɖůɐ. 

ȰˊŮɘŰŬ ɔɘŬ əɎɗŮ ůɖɛŮɑɞ Űɤɜ ŭŮŭɞɛɏɜɤɜ ɡˊɞɚɞɔɑɕɞɜŰŬɘ ɞɘ ŬɜŬɕɖŰɐůŮɘɠ Űɞɡ ɧɟɞɡ ˊɟɞɠ Űɘɠ 

ůɡɜɞɚɘəɏɠ ŬɜŬɕɖŰɐůŮɘɠ Űɞɡ ŭŮɑɔɛŬŰɞɠ ůŰɖ ɔŮɤɔɟŬűɘəɐ ˊŮɟɘɞɢɐ əŬɘ ůŰɞ ɢɟɞɜɘəɧ Ůɨɟɞɠ 

ˊɞɡ ŬɜŰɘˊɟɞůɤˊŮɨŮɘ, ˊɟɞəŮɘɛɏɜɞɡ ɜŬ ůɡɔəɟɘɗŮɑ ɖ ůɢŮŰɘəɐ ŭɖɛɞŰɘəɧŰɖŰɎ Űɞɡ. 

ȹɘŬűɞɟŮŰɘəɎ ɞɘ ˊŮɟɘɞɢɏɠ ɛŮ Űɞɜ ɛŮɔŬɚɨŰŮɟɞ ɧɔəɞ ŬɜŬɕɖŰɐůŮɤɜ ɗŬ ŮɑɢŬɜ ˊɎɜŰŬ 

ɡɣɖɚɧŰŮɟɖ əŬŰɎŰŬɝɖ. Ƀɘ Ŭɟɘɗɛɞɑ ˊɞɡ ɡˊɞɚɞɔɑůŰɖəŬɜ əŬɜɞɜɘəɞˊɞɘɞɨɜŰŬɘ ůŮ ɛɘŬ əɚɑɛŬəŬ 

Ŭˊɧ Űɞ 0 ɤɠ Űɞ 100. ȼ Űɘɛɐ 100 ŬɜŰɘůŰɞɘɢŮɑ ůŰɖ ɡɣɖɚɧŰŮɟɖ ŭɖɛɞŰɘəɧŰɖŰŬ ɔɘŬ Űɞɜ ɧɟɞ Ůɜɩ 

ɖ Űɘɛɐ 50 ůɖɛŬɑɜŮɘ ɧŰɘ ɞ ɧɟɞɠ ůŰɞ ůɡɔəŮəɟɘɛɏɜɞ ůɖɛŮɑɞ ɏɢŮɘ Űɖ ɛɘůɐ ŭɖɛɞŰɘəɧŰɖŰŬ Ŭˊɧ 

Űɖɜ ɡɣɖɚɧŰŮɟɖ. ȼ ɓŬɗɛɞɚɞɔɑŬ 0 ůɖɛŬɑɜŮɘ ɧŰɘ ŭŮɜ ɡˊɐɟɢŬɜ ŬɟəŮŰɎ ŭŮŭɞɛɏɜŬ ɔɘŬ Űɞ 

ůɡɔəŮəɟɘɛɏɜɞ ůɖɛŮɑɞ. 

ɆɡɜŮˊɩɠ ůɨɛűɤɜŬ ɛŮ Űɖɜ ˊŬɟŬˊɎɜɤ ŭɘŬŭɘəŬůɑŬ ŰŬ ŭŮŭɞɛɏɜŬ ˊɞɡ ˊɟɞəɨˊŰɞɡɜ ůɢŮŰɘəɎ 

ɛŮ Űɖ ŭɖɛɞŰɘəɧŰɖŰŬ Űɞɡ ɧɟɞɡ əŬŰɎ Űɖɜ ˊɎɟɞŭɞ Űɞɡ ɢɟɧɜɞɡ ůɡɜɗɏŰɞɡɜ ɛɘŬ ɢɟɞɜɞůŮɘɟɎ 

ˊɞɡ ɏɢŮɘ ɤɠ ɡɣɖɚɧŰŮɟɖ Űɘɛɐ Űɞ 100 əŬɘ ŬɜŰɘůŰɞɘɢŮɑ ůŰɖ ɢɟɞɜɘəɐ ůŰɘɔɛɐ ɛŮ Űɖɜ ɡɣɖɚɧŰŮɟɖ 
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ŭɖɛɞŰɘəɧŰɖŰŬ Űɞɡ ɧɟɞɡ əŬɘ ɢŬɛɖɚɧŰŮɟɖ Űɞ 0 ˊɞɡ ŬɜŰɘůŰɞɘɢŮɑ ůŮ ɢɟɞɜɘəɏɠ ůŰɘɔɛɏɠ ɧˊɞɡ 

ŰŬ ŭŮŭɞɛɏɜŬ ŭŮɜ ŮɑɜŬɘ ŮˊŬɟəɐ. ȹɖɚŬŭɐ Ŭɜ ɞɟɘůɗŮɑ ŭɘŬűɞɟŮŰɘəɧ ɢɟɞɜɘəɧ Ůɨɟɞɠ ŰɧŰŮ ɗŬ 

ŬɚɚɎɝɞɡɜ əŬɘ ɞɘ Űɘɛɏɠ Űɖɠ ɢɟɞɜɞůŮɘɟɎɠ ɛŮ Űɞ 100 ɜŬ ŬɜŰɘůŰɞɘɢŮɑ ůŰɞ ůɖɛŮɑɞ ɛŮ Űɞ 

ɡɣɖɚɧŰŮɟɞ Ŭɟɘɗɛɧ ŬɜŬɕɖŰɐůŮɤɜ ŬɜɎɛŮůŬ ůŰŬ ɎɚɚŬ Űɞɡ ŮəɎůŰɞŰŮ ɞɟɘůɛɏɜɞɡ ɢɟɞɜɘəɞɨ 

ŭɘŬůŰɐɛŬŰɞɠ. 

ũɘŬ ˊŬɟɎŭŮɘɔɛŬ Ŭɜ ɔɑɜŮɘ ŬɜŬɕɐŰɖůɖ ɔɘŬ Űɞɜ ɧɟɞ çbmw» ˊŬɔəɞůɛɑɤɠ əŬɘ ɞɟɘůŰŮɑ Űɞ 

ɢɟɞɜɘəɧ Ůɨɟɞɠ ɤɠ Űɞ ɏŰɞɠ 2019 ˊɟɞəɨˊŰŮɘ ɖ Ŭəɧɚɞɡɗɖ ɢɟɞɜɞůŮɘɟɎ Űɖɠ ɞˊɞɑŬɠ ɖ ɔɟŬűɘəɐ 

ˊŬɟɎůŰŬůɖ ˊŬɟŬŰɑɗŮŰŬɘ ůŰɞ ɆɢɐɛŬ 3ï1 ɧˊɤɠ ŮɑɜŬɘ ŮɛűŬɜɏɠ ɖ ɛɏɔɘůŰɖ Űɘɛɐ ɓɟɑůəŮŰŬɘ 

ůŰɞ ůɖɛŮɑɞ Űɖɠ ŮɓŭɞɛɎŭŬɠ 01-07 ɆŮˊ 2019. 

 

ɆɢɐɛŬ 3ï1: ȹŮŭɞɛɏɜŬ ŬɜŬɕɐŰɖůɖɠ ɧɟɞɡ "bmw" (trends.google.com) 

ȷɜ ŰɩɟŬ ɞɟɘůɗŮɑ əɎˊɞɘɞ ŭɘŬűɞɟŮŰɘəɧ ɢɟɞɜɘəɧ Ůɨɟɞɠ ɔɘŬ Űɞɜ ɑŭɘɞ ɧɟɞ ɧˊɤɠ Űɞ ɏŰɞɠ 2018 

ŰɧŰŮ ˊɟɞəɨˊŰŮɘ ɖ Ŭəɧɚɞɡɗɖ ɢɟɞɜɞůŮɘɟɎ (ɆɢɐɛŬ 3ï2) ɧˊɞɡ űŬɑɜŮŰŬɘ ˊɤɠ ɖ ɛɏɔɘůŰɖ Űɘɛɐ 

100 ŬɜŰɘůŰɞɘɢŮɑ ůŰɖɜ ŮɓŭɞɛɎŭŬ 09-15 ɆŮˊ 2018. 

 

ɆɢɐɛŬ 3ï2: ȷɜŬɕɐŰɖůɖ ɧɟɞɡ "bmw" ɔɘŬ ɢɟɞɜɘəɧ Ůɨɟɞɠ ɏŰɞɠ 2018 (trends.google.com) 

ɇɩɟŬ Ŭɜ ɞɟɘůɗŮɑ ɢɟɞɜɘəɧ Ůɨɟɞɠ Ŭˊɧ Űɖɜ Ŭɟɢɐ Űɞɡ ɏŰɞɡɠ 2018 ɤɠ Űɞ Űɏɚɞɠ Űɞɡ ɏŰɞɡɠ 

2019 ˊɟɞəɨˊŰŮɘ ɖ Ŭəɧɚɞɡɗɖ ɢɟɞɜɞůŮɘɟɎ (ɆɢɐɛŬ 3ï3) ɛŮ ɛɏɔɘůŰɖ Űɘɛɐ 100 ˊɎɚɘ Űɖɜ 

ɢɟɞɜɘəɐ ůŰɘɔɛɐ 01-07 ɆŮˊ 2019 ůŮ ŮɓŭɞɛŬŭɘŬɑŬ ŭŮŭɞɛɏɜŬ. ɄɟɞűŬɜɩɠ Űɞ ɛɏɔɘůŰɞ Űɖɠ 

ŭŮɨŰŮɟɖɠ ɢɟɞɜɞůŮɘɟɎɠ ŭŮɜ ɡˊɎɟɢŮɘ ˊɚɏɞɜ ɛɘŬɠ əŬɘ Űɞ ɛɏɔɘůŰɞ Űɖɠ ˊɟɩŰɖɠ ůɡɔəɟɘŰɘəɎ Űɞ 

ɝŮˊŮɟɜɎ əŬŰɎ ˊɞɚɨ ůŮ ŭɖɛɞŰɘəɧŰɖŰŬ. 
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ɆɢɐɛŬ 3ï3: ȷɜŬɕɐŰɖůɖ ɧɟɞɡ "bmw" ɔɘŬ ɢɟɞɜɘəɧ Ůɨɟɞɠ 2018-2019 (trends.google.com) 

Ⱥɜ əŬŰŬəɚŮɑŭɘ ˊɟɏˊŮɘ ɝŬɜɎ ɜŬ ŮˊɘůɖɛŬɜɗŮɑ ɧŰɘ ŰŬ ŭŮŭɞɛɏɜŬ ŬɜŬˊŬɟɘůŰɞɨɜ Űɞ ůɢŮŰɘəɧ 

ŮɜŭɘŬűɏɟɞɜ. ȳŰŬɜ ŮɛűŬɜɘůŰŮɑ ŬˊɧŰɞɛɖ Ŭɨɝɖůɖ ůŰɘɠ Űɘɛɏɠ Űɖɠ ɢɟɞɜɞůŮɘɟɎɠ əŬŰɎ ůɡɜɏˊŮɘŬ 

Ŭɘɢɛɐ (spike) ůŰɞ ŭɘɎɔɟŬɛɛŬ ɧˊɤɠ ůŰɞ ɆɢɐɛŬ 3ï3 ůɖɛŬɑɜŮɘ ɧŰɘ Űɖ ŭŮŭɞɛɏɜɖ ɢɟɞɜɘəɐ 

ůŰɘɔɛɐ ŭɘŮɝɐɢɗɖůŬɜ ˊŮɟɘůůɧŰŮɟŮɠ ŬɜŬɕɖŰɐůŮɘɠ ɔɘŬ Űɞ ůɡɔəŮəɟɘɛɏɜɞ ɧɟɞ ůɡɔəɟɘŰɘəɎ ɛŮ 

ŬɡŰɏɠ ˊɟɞɖɔɞɨɛŮɜɤɜ ůŰɘɔɛɩɜ. 

ȳůɞɜ ŬűɞɟɎ Űɞ ŮɜŭɘŬűɏɟɞɜ ŬɜɎ ˊŮɟɘɞɢɐ ˊɟɞəɨˊŰɞɡɜ ŭŮŭɞɛɏɜŬ ˊɞɡ ŭŮɑɢɜɞɡɜ ůŮ ˊɞɘŮɠ 

ŰɞˊɞɗŮůɑŮɠ ɐŰŬɜ ˊɘɞ ŭɖɛɞűɘɚɐɠ ɞ ɧɟɞɠ ˊɞɡ ŬɜŬɕɖŰɐɗɖəŮ əŬŰɎ Űɖɜ ŮˊɘɚŮɔɛɏɜɖ ɢɟɞɜɘəɐ 

ˊŮɟɑɞŭɞ. ȷəɞɚɞɡɗɩɜŰŬɠ ŬɜɎɚɞɔɖ ŭɘŬŭɘəŬůɑŬ ɛŮ Űɖɜ ˊŬɟŬˊɎɜɤ ɞɘ Űɘɛɏɠ ɡˊɞɚɞɔɑɕɞɜŰŬɘ 

ůŮ ɛɘŬ əɚɑɛŬəŬ Ŭˊɧ Űɞ 0 ɏɤɠ Űɞ 100, ɧˊɞɡ ɖ Űɘɛɐ 100 ŬɜŰɘůŰɞɘɢŮɑ ůŰɖɜ ŰɞˊɞɗŮůɑŬ ɛŮ Űɖɜ 

ˊŮɟɘůůɧŰŮɟɖ ŭɖɛɞŰɘəɧŰɖŰŬ ɤɠ ɛɏɟɞɠ Űɞɡ ůɡɜɧɚɞɡ Űɤɜ ŬɜŬɕɖŰɐůŮɤɜ ůŮ ŬɡŰɐɜ Űɖɜ 

ŰɞˊɞɗŮůɑŬ, ɖ Űɘɛɐ 50 ɡˊɞŭŮɘəɜɨŮɘ ɛɘŬ ŰɞˊɞɗŮůɑŬ ɛŮ Űɖ ɛɘůɐ ŭɖɛɞŰɘəɧŰɖŰŬ. ȼ Űɘɛɐ 0 

ɡˊɞŭŮɘəɜɨŮɘ ɛɘŬ ŰɞˊɞɗŮůɑŬ ɧˊɞɡ ŭŮɜ ɡˊɐɟɢŬɜ ŬɟəŮŰɎ ŭŮŭɞɛɏɜŬ ɔɘŬ Űɞɜ ůɡɔəŮəɟɘɛɏɜɞ 

ɧɟɞ. ɆɖɛŮɘɩɜŮŰŬɘ ɧŰɘ ɞɘ ɡɣɖɚɧŰŮɟŮɠ Űɘɛɏɠ ŬɜŰɘůŰɞɘɢɞɨɜ ůŮ ɡɣɖɚɧŰŮɟɞ ˊɞůɞůŰɧ 

ŮɟɤŰɖɛɎŰɤɜ, ɧɢɘ ůŮ ɡɣɖɚɧŰŮɟɞ ŬˊɧɚɡŰɞ Ŭɟɘɗɛɧ. Ⱥˊɞɛɏɜɤɠ, ɛɘŬ ˊɞɚɨ ɛɘəɟɐ ɢɩɟŬ ɧˊɞɡ 

Űɞ 80% Űɤɜ ŮɟɤŰɖɛɎŰɤɜ ɏɢɞɡɜ ɜŬ əɎɜɞɡɜ ɛŮ çɛˊŬɜɎɜŮɠè ɗŬ ɏɢŮɘ Űɖ ŭɘˊɚɎůɘŬ 

ɓŬɗɛɞɚɞɔɑŬ Ŭˊɧ ɛɘŬ ˊɞɚɨ ɛŮɔɎɚɖ ɢɩɟŬ, ɧˊɞɡ ɛɧɜɞ Űɞ 40% Űɤɜ ŮɟɤŰɖɛɎŰɤɜ ɏɢɞɡɜ ɜŬ 

əɎɜɞɡɜ ɛŮ Űɞɜ ɧɟɞ çɛˊŬɜɎɜŮɠè. 

ɄɎɚɘ Ŭɜ ŬɜŬɕɖŰɖɗɞɨɜ ŭŮŭɞɛɏɜŬ ɔɘŬ Űɞɜ ɧɟɞ çbmwè ˊŬɔəɞůɛɑɤɠ ɛŮ ɞɟɘůɛɏɜɖ ɢɟɞɜɘəɐ 

ˊŮɟɑɞŭɞ Űɞɡɠ ŰŮɚŮɡŰŬɑɞɡɠ 12 ɛɐɜŮɠ ɚŬɛɓɎɜŮŰŬɘ Űɞ ˊŬɟŬəɎŰɤ ɆɢɐɛŬ 3ï4 ůŰɞ ɞˊɞɑŬ 

űŬɑɜŮŰŬɘ Űɞ ŮɜŭɘŬűɏɟɞɜ ɔɘŬ Űɞɜ ɧɟɞ ŬɜɎ ɢɩɟŬ. ɆŰɖɜ ˊɟɞəŮɘɛɏɜɖ ˊŮɟɑˊŰɤůɖ ɖ ɛɏɔɘůŰɖ 

Űɘɛɐ 100 ŬɜŰɘůŰɞɘɢŮɑ ůŰɖ ɢɩɟŬ Űɖɠ ɅɞɡɛŬɜɑŬɠ ŭɖɚŬŭɐ ŮəŮɑ ɡˊɐɟɢŮ Űɞ ɛŮɔŬɚɨŰŮɟɞ 

ŮɜŭɘŬűɏɟɞɜ ɔɘŬ Űɞɜ ɧɟɞ ůɡɔəɟɘŰɘəɎ ɛŮ Űɘɠ ɎɚɚŮɠ ɢɩɟŮɠ. 
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ɆɢɐɛŬ 3ï4: ȷɜŬɕɐŰɖůɖ ɧɟɞɡ "bmw" ŮɜŭɘŬűɏɟɞɜ ŬɜɎ ɢɩɟŬ (trends.google.com) 

ȺˊɘůɖɛŬɑɜŮŰŬɘ ˊɎɚɘ ɧŰɘ ɞɘ ɓŬɗɛɞɚɞɔɑŮɠ ŬɜŰɘəŬŰɞˊŰɟɑɕɞɡɜ Űɞ ůɢŮŰɘəɧ ŮɜŭɘŬűɏɟɞɜ. ũɘŬ 

ˊŬɟɎŭŮɘɔɛŬ Ŭɜ ɔɘŬ Űɞɜ ɑŭɘɞ ɧɟɞ ɖ ɢɟɞɜɘəɐ ˊŮɟɑɞŭɞɠ ɞɟɘůɗŮɑ ɔɘŬ Űɘɠ ŰŮɚŮɡŰŬɑŮɠ 90 ɐɛŮɟŮɠ 

ˊŬɔəɞůɛɑɤɠ ˊɟɞəɨˊŰɞɡɜ ŰŬ ŬəɧɚɞɡɗŬ ůŰɞɘɢŮɑŬ ɧˊɞɡ ɖ ɛɏɔɘůŰɖ Űɘɛɐ 100 ŬɜŰɘůŰɞɘɢŮɑ ůŰɖ 

ɢɩɟŬ Űɞɡ ȿɞɡɝŮɛɓɞɨɟɔɞɡ (ɆɢɐɛŬ 3ï5). 

 

ɆɢɐɛŬ 3ï5: ȳɟɞɠ "bmw" ŮɜŭɘŬűɏɟɞɜ ŬɜɎ ɢɩɟŬ ŰŮɚŮɡŰŬɑŮɠ 90 ɛɏɟŮɠ (trends.google.com) 

ȷəɧɛŬ Ŭɜ ŬɜŬɕɖŰɖɗɞɨɜ ŭŮŭɞɛɏɜŬ ɔɘŬ Űɞɜ ɑŭɘɞ ɧɟɞ ŬɚɚɎ ŮˊɘɚŮɢɗŮɑ Ɏɚɚɖ ˊŮɟɘɞɢɐ 

ůɡɔəŮəɟɘɛɏɜŬ ŬɡŰɐ Űɤɜ ȼ.Ʉ.ȷ ɔɘŬ ɢɟɞɜɘəɧ ŭɘɎůŰɖɛŬ Űɤɜ ŰŮɚŮɡŰŬɑɤɜ 90 ɖɛŮɟɩɜ 

ˊɟɞəɨˊŰɞɡɜ ŰŬ ŬəɧɚɞɡɗŬ ŭŮŭɞɛɏɜŬ ɧˊɞɡ ɖ ɛɏɔɘůŰɖ Űɘɛɐ 100 ŬɜŰɘůŰɞɘɢŮɑ ůŰɖɜ ˊɞɚɘŰŮɑŬ 

Űɖɠ ȾŬɚɘűɧɟɜɘŬɠ (ɆɢɐɛŬ 3ï6). 

 

ɆɢɐɛŬ 3ï6: ȳɟɞɠ "bmw" ŮɜŭɘŬűɏɟɞɜ ŬɜɎ ˊɞɚɘŰŮɑŬ ȼɄȷ (trends.google.com) 

ɄɟɞűŬɜɩɠ ůŮ əɎɗŮ ˊŮɟɑˊŰɤůɖ Ŭˊɧ ŬɡŰɏɠ Űɘɠ ŰɟŮɘɠ ŬɜŬɕɖŰɐůŮɘɠ ˊɞɡ ˊŬɟɞɡůɘɎůŰɖəŬɜ ɖ 

Űɘɛɐ 100 ŭŮɜ ŬɜŰɘəŬŰɞˊŰɟɑɕŮɘ Űɖɜ ɑŭɘŬ ŭɖɛɞŰɘəɧŰɖŰŬ ɛɘŬɠ əŬɘ ŬˊɞŰŮɚŮɑ ɧˊɤɠ ŬɜŬűɏɟɗɖəŮ 

ɏɜŬ ůɢŮŰɘəɧ ɛɏɔŮɗɞɠ. ɇŬ ŭŮŭɞɛɏɜŬ Űɞɡ Google Trends ŬɜŰɘəŬŰɞˊŰɟɑɕɞɡɜ Űɘɠ ŬɜŬɕɖŰɐůŮɘɠ 
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ˊɞɡ əɎɜɞɡɜ ɞɘ ɢɟɐůŰŮɠ ůŰɞ Google əŬɗɖɛŮɟɘɜɎ, ŬɚɚɎ ɛˊɞɟŮɑ Ůˊɑůɖɠ ɜŬ 

ŬɜŰɘəŬŰɞˊŰɟɑɕɞɡɜ ɛɖ əŬɜɞɜɘəɐ ŭɟŬůŰɖɟɘɧŰɖŰŬ ŬɜŬɕɐŰɖůɖɠ, ɧˊɤɠ ŬɡŰɞɛŬŰɞˊɞɘɖɛɏɜŮɠ 

ŬɜŬɕɖŰɐůŮɘɠ ɐ ŮɟɤŰɐɛŬŰŬ ˊɞɡ ŮɜŭɏɢŮŰŬɘ ɜŬ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ ˊɟɞůˊɎɗŮɘŮɠ ŮɛűɎɜɘůɖɠ 

ŬɜŮˊɘɗɨɛɖŰɞɡ ˊŮɟɘŮɢɞɛɏɜɞɡ ůŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ ŬɜŬɕɐŰɖůɖɠ. ɆɨɛűɤɜŬ ɛŮ Űɖ Google Ŭɜ 

əŬɘ ɡˊɎɟɢɞɡɜ ɛɖɢŬɜɘůɛɞɑ ɔɘŬ Űɞɜ ŮɜŰɞˊɘůɛɧ əŬɘ Űɞ űɘɚŰɟɎɟɘůɛŬ ɛɖ əŬɜɞɜɘəɐɠ 

ŭɟŬůŰɖɟɘɧŰɖŰŬɠ, ŬɡŰɏɠ ɞɘ ŬɜŬɕɖŰɐůŮɘɠ ŮɜŭɏɢŮŰŬɘ ɜŬ ŭɘŬŰɖɟɖɗɞɨɜ ůŰɞ Google Trends ɤɠ 

ɛɏŰɟɞ ŬůűŬɚŮɑŬɠ. ȺˊŮɝɖɔŮɑŰŬɘ ɧŰɘ Ŭɜ ŭɘŮɜŮɟɔɞɨŰŬɜ űɘɚŰɟɎɟɘůɛŬ ůŮ ŬɡŰɏɠ Űɘɠ ŬɜŬɕɖŰɐůŮɘɠ 

ŰɧŰŮ ɗŬ ɔɘɜɧŰŬɜ ŬɜŰɘɚɖˊŰɧ ůŰŬ ɎŰɞɛŬ ˊɞɡ Űɘɠ ŮɑɢŬɜ ɡˊɞɓɎɚŮɘ ɧŰɘ ŬɡŰɏɠ ŮɑɢŬɜ ŮɜŰɞˊɘůŰŮɑ. 

ɆɡɜŮˊɩɠ ɗŬ ɐŰŬɜ ŭɡůəɞɚɧŰŮɟɞ ɜŬ ˊŬɟŬɛŮɑɜŮɘ ɖ ŭɟŬůŰɖɟɘɧŰɖŰŬ ŬɡŰɐ űɘɚŰɟŬɟɘůɛɏɜɖ Ŭˊɧ 

ɎɚɚŬ ˊɟɞɥɧɜŰŬ Űɖɠ ȷɜŬɕɐŰɖůɖɠ Google, ɧˊɞɡ ŰŬ ŭŮŭɞɛɏɜŬ ŬɜŬɕɐŰɖůɖɠ ɡɣɖɚɐɠ 

ˊɘůŰɧŰɖŰŬɠ ɗŮɤɟɞɨɜŰŬɘ ˊɘɞ ůɖɛŬɜŰɘəɎ. ȷɜ ɚɖűɗɞɨɜ ɡˊɧɣɖ ŰŬ ˊŬɟŬˊɎɜɤ ˊɟɏˊŮɘ ɜŬ 

ɔɑɜŮɘ əŬŰŬɜɞɖŰɧ ɧŰɘ ŰŬ ŭŮŭɞɛɏɜŬ Űɞɡ Google Trends ŭŮɜ ŬɜŰɘəŬŰɞˊŰɟɑɕɞɡɜ Ŭəɟɘɓɩɠ Űɖ 

ŭɟŬůŰɖɟɘɧŰɖŰŬ ŬɜŬɕɐŰɖůɖɠ. 

ȼ Google ŭɖɚɩɜŮɘ ˊɤɠ ˊɟŬɔɛŬŰɞˊɞɘŮɑ űɘɚŰɟɎɟɘůɛŬ ůŮ ɞɟɘůɛɏɜɞɡɠ Űɨˊɞɡɠ 

ŬɜŬɕɖŰɐůŮɤɜ, ɧˊɤɠ: 

- ȷɜŬɕɖŰɐůŮɘɠ ˊɞɡ ˊɟŬɔɛŬŰɞˊɞɘɞɨɜŰŬɘ Ŭˊɧ ɚɑɔŬ ɎŰɞɛŬ. ɇɞ Google Trends ŮɛűŬɜɑɕŮɘ 

ɛɧɜɞ ŭŮŭɞɛɏɜŬ ɔɘŬ ŭɖɛɞűɘɚŮɑɠ ɧɟɞɡɠ. ɆɡɜŮˊɩɠ ɞɘ ɧɟɞɘ ˊɞɡ ɏɢɞɡɜ ɢŬɛɖɚɧ ɧɔəɞ 

ŬɜŬɕɖŰɐůŮɤɜ ŮɛűŬɜɑɕɞɜŰŬɘ ɤɠ ç0è 

- ȹɘˊɚɧŰɡˊŮɠ ŬɜŬɕɖŰɐůŮɘɠ. ȹɖɚŬŭɐ ŭɘŬɔɟɎűɞɜŰŬɘ ɞɘ ŮˊŬɜŬɚŬɛɓŬɜɧɛŮɜŮɠ ŬɜŬɕɖŰɐůŮɘɠ 

ˊɞɡ ɏɢɞɡɜ ˊɟŬɔɛŬŰɞˊɞɘɖɗŮɑ Ŭˊɧ Űɞ ɑŭɘɞ ɎŰɞɛɞ ůŮ ůɨɜŰɞɛɞ ɢɟɞɜɘəɧ ŭɘɎůŰɖɛŬ. 

- Ⱥɘŭɘəɞɨɠ ɢŬɟŬəŰɐɟŮɠ. ȹɖɚŬŭɐ ŬˊɞɛŬəɟɨɜɞɜŰŬɘ ŮɟɤŰɐɛŬŰŬ ˊɞɡ ˊŮɟɘɏɢɞɡɜ 

ŬˊɞůŰɟɧűɞɡɠ əŬɘ Ɏɚɚɞɡɠ Ůɘŭɘəɞɨɠ ɢŬɟŬəŰɐɟŮɠ (Google , 2020). 

ȷˊɧ ŰŬ ˊŬɟŬˊɎɜɤ ŮɜŭɘŬűɏɟɞɜ ɏɢŮɘ ɖ ɛɖ əŬɜɞɜɘəɐ ŭɟŬůŰɖɟɘɧŰɖŰŬ ůɡɔəŮəɟɘɛɏɜŬ ɞɘ 

ŬɡŰɞɛŬŰɞˊɞɘɖɛɏɜŮɠ ŬɜŬɕɖŰɐůŮɘɠ ɞ ɟɧɚɞɠ əŬɘ ɞɘ ŮˊɘˊŰɩůŮɘɠ Űɞɡɠ ůŰɖ ŭɘŬŭɘəŬůɑŬ Űɖɠ 

ˊɟɧɔɜɤůɖɠ ɕɐŰɖůɖɠ. 

3.3 ɄŮɟɘɓɎɚɚɞɜ ŭɘŮˊŬűɐɠ ɢɟɐůŰɖ 

ɇɞ ˊŮɟɘŮɢɧɛŮɜɞ Űɖɠ ůŮɚɑŭŬɠ ɧˊɤɠ űŬɑɜŮŰŬɘ əŬɘ ůŰɞ ɆɢɐɛŬ 3ï7 ɢɤɟɑɕŮŰŬɘ ůŰɘɠ Ůɝɐɠ 

ŮɜɧŰɖŰŮɠ: 

- ȷɟɢɘəɐ ůŮɚɑŭŬ 

- ȺɝŮɟŮɨɜɖůɖ 

- ȹɖɛɞűɘɚŮɑɠ ŬɜŬɕɖŰɐůŮɘɠ 

- Ƀɘ ŬɜŬɕɖŰɐůŮɘɠ Űɞɡɠ ɏŰɞɡɠ 
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ɆɢɐɛŬ 3ï7: ȺɜɧŰɖŰŮɠ Google Trends (trends.google.com) 

3.3.1 ȷɟɢɘəɐ ůŮɚɑŭŬ 

ȾŬŰɎ Űɖɜ Ůɑůɞŭɞ ůŰɖɜ ɘůŰɞůŮɚɑŭŬ ɞ ɢɟɐůŰɖɠ ɓɚɏˊŮɘ Űɖɜ ȷɟɢɘəɐ ɆŮɚɑŭŬ ŮəŮɑ ɓɟɑůəɞɜŰŬɘ ŰŬ 

ˊŮŭɑŬ əŬɘ Űɞ Ŭəɧɚɞɡɗɞ ˊŮɟɘŮɢɧɛŮɜɞ: ɆŰɖɜ əɞɟɡűɐ Űɖɠ ůŮɚɑŭŬɠ ɧˊɤɠ űŬɑɜŮŰŬɘ ůŰɞ ůɢɐɛŬ 

ɡˊɎɟɢŮɘ ˊŮŭɑɞ ɔɘŬ ŮɘůŬɔɤɔɐ ɧɟɞɡ ŬɜŬɕɐŰɖůɖɠ ŬɚɚɎ əŬɘ ɖ ŭɡɜŬŰɧŰɖŰŬ Ůˊɘɚɞɔɐɠ əɎˊɞɘɞɡ 

ˊŬɟŬŭŮɑɔɛŬŰɞɠ ɔɘŬ ŮəɛɎɗɖůɖ Űɖɠ ɡˊɖɟŮůɑŬɠ (ɆɢɐɛŬ 3ï8). 

 

ɆɢɐɛŬ 3ï8: ȷɟɢɘəɐ ůŮɚɑŭŬ ŮűŬɟɛɞɔɐɠ (trends.google.com) 

ɄŬɟŬəɎŰɤ (ɆɢɐɛŬ 3ï9) ɓɟɑůəŮŰŬɘ ˊŮɟɘŮɢɧɛŮɜɞ ůɢŮŰɘəɧ ɛŮ ˊɟɧůűŬŰŮɠ ɘůŰɞɟɑŮɠ ɧˊɞɡ 

ɡˊɎɟɢɞɡɜ ŭŮŭɞɛɏɜŬ ůɢŮŰɘəɎ ɛŮ ɗɏɛŬŰŬ ŰŬ ɞˊɞɑŬ ɏɢɞɡɜ Ŭɡɝɖɛɏɜɞ ŮɜŭɘŬűɏɟɞɜ Űɖɜ 

ˊŬɟɞɨůŬ ůŰɘɔɛɐ ɛŮ ˊɟɧůɗŮŰŮɠ ˊɚɖɟɞűɞɟɑŮɠ Ŭˊɧ Űɖɜ ɞɛɎŭŬ Űɖɠ Google. 
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ɆɢɐɛŬ 3ï9: ɄɟɧůűŬŰŮɠ ɘůŰɞɟɑŮɠ Ŭɟɢɘəɐ ůŮɚɑŭŬ (trends.google.com) 

ȰˊŮɘŰŬ ɡˊɎɟɢŮɘ ˊŮɟɘŮɢɧɛŮɜɞ ůɢŮŰɘəɧ ɛŮ Űɘɠ ˊɟɧůűŬŰŮɠ ŬɜŮɟɢɧɛŮɜŮɠ ŬɜŬɕɖŰɐůŮɘɠ 

(ɆɢɐɛŬ 3ï10) ŭɖɚŬŭɐ ɧˊɤɠ ˊɟɤŰɨŰŮɟŬ ɏɢŮɘ ŬɜŬűŮɟɗŮɑ Űɘɠ ŬɜŬɕɖŰɐůŮɘɠ ɞɘ ɞˊɞɑŮɠ ŮɑɢŬɜ 

Űɖ ɛŮɔŬɚɨŰŮɟɖ Ŭɨɝɖůɖ ŭɖɛɞŰɘəɧŰɖŰŬɠ ůɡɔəɟɘŰɘəɎ ɛŮ Űɖɜ Ŭɛɏůɤɠ ˊɟɞɖɔɞɨɛŮɜɖ ɢɟɞɜɘəɐ 

ˊŮɟɑɞŭɞ. 
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ɆɢɐɛŬ 3ï10: ɄɟɧůűŬŰŮɠ ŬɜŮɟɢɧɛŮɜŮɠ ŬɜŬɕɖŰɐůŮɘɠ Ŭɟɢɘəɐ ůŮɚɑŭŬ (trends.google.com) 

 

ɆɢɐɛŬ 3ï11: ȹɖɛɞűɘɚɏůŰŮɟŮɠ ŬɜŬɕɖŰɐůŮɘɠ Űɞɡ ɏŰɞɡɠ Ŭɟɢɘəɐ ůŮɚɑŭŬ (trends.google.com) 

ɇɏɚɞɠ ůŰɖɜ Ŭɟɢɘəɐ ůŮɚɑŭŬ ɡˊɎɟɢŮɘ ˊŮŭɑɞ ˊɞɡ ŬɜŬűɏɟŮŰŬɘ ůŰɘɠ ŭɖɛɞűɘɚɏůŰŮɟŮɠ 

ŬɜŬɕɖŰɐůŮɘɠ əɎɗŮ ɏŰɞɡɠ Ŭˊɧ Űɞ 2001 ɤɠ ůɐɛŮɟŬ (ɆɢɐɛŬ 3ï11). 

3.3.2 ȺɝŮɟŮɨɜɖůɖ 

ȼ ŮɜɧŰɖŰŬ ɖ ɞˊɞɑŬ ɏɢŮɘ əŬɘ ɛŮɔŬɚɨŰŮɟɖ ůɖɛŬůɑŬ ɔɘŬ Űɖ ůɡɔəŮəɟɘɛɏɜɖ ŮɟɔŬůɑŬ ŮɑɜŬɘ ŬɡŰɐ 

Űɖɠ ŮɝŮɟŮɨɜɖůɖɠ. ȺəŮɑ ɡˊɎɟɢŮɘ ˊɚŬɑůɘɞ ɔɘŬ Űɖɜ ŮɘůŬɔɤɔɐ ŬɜŬɕɖŰɞɨɛŮɜɤɜ ɧɟɤɜ ŬɚɚɎ əŬɘ 

ŭɘɎűɞɟŬ ɎɚɚŬ ˊŮŭɑŬ əŬɘ əɞɡɛˊɘɎ ɛŮ ŰŬ ɞˊɞɑŬ ɛˊɞɟŮɑ ɜŬ ɔɑɜŮɘ ˊŬɟŬɛŮŰɟɞˊɞɑɖůɖ Űɖɠ 

ŬɜŬɕɐŰɖůɖɠ ɧůɞɜ ŬűɞɟɎ  

- ɇŬ ɔŮɤɔɟŬűɘəɎ ɧɟɘŬ ˊɞɡ ŬɜŬɕɖŰɐɗɖəŮ ɞ ɧɟɞɠ 

- ɇɖ ɢɟɞɜɘəɐ ˊŮɟɑɞŭɞ ŬɜŬɕɐŰɖůɖɠ 

- ɇɖɜ əŬŰɖɔɞɟɑŬ 

- ɇɖɜ ˊɖɔɐ ˊɟɞɏɚŮɡůɖɠ Űɤɜ ŬɜŬɕɖŰɐůŮɤɜ 

Ⱥˊɑůɖɠ Ŭűɞɨ ŮɘůŬɢɗŮɑ əɎˊɞɘɞɠ ɧɟɞɠ ŮɛűŬɜɑɕŮŰŬɘ əŬɘ ˊɟɧůɗŮŰɞ ˊŮŭɑɞ ŮɘůŬɔɤɔɐɠ ɧɟɤɜ 

ɩůŰŮ ɜŬ ɔɑɜŮɘ ůɨɔəɟɘůɖ. ȷɜ ŮɘůŬɢɗŮɑ əŬɘ ŭŮɨŰŮɟɞɠ ɧɟɞɠ ŮɛűŬɜɑɕŮŰŬɘ əŬɘ Ɏɚɚɞ ˊŮŭɑɞ ɔɘŬ 

ůɨɔəɟɘůɖ Űɟɘɩɜ ɧɟɤɜ ŬɡŰɐɜ Űɖ űɞɟɎ əŬɘ ɞɨŰɤ əŬɗŮɝɐɠ ɛŮ ɛɏɔɘůŰɞ ˊɚɐɗɞɠ Űɞɡɠ ˊɏɜŰŮ. 
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ɆŰɞ Ŭəɧɚɞɡɗɞ (ɆɢɐɛŬ 3ï12) űŬɑɜɞɜŰŬɘ ŮˊɘůɖɛŬůɛɏɜŬ ŰŬ ˊɟɞŬɜŬűŮɟɗɏɜŰŬ ˊŮŭɑŬ Ŭűɞɨ 

ɏɢŮɘ ŮɘůŬɢɗŮɑ ˊɟɞɠ ŬɜŬɕɐŰɖůɖ ŭŮŭɞɛɏɜɤɜ ɞ ɧɟɞɠ çbmwè. 

 

ɆɢɐɛŬ 3ï12: ȺɜɧŰɖŰŬ ȺɝŮɟŮɨɜɖůɖ (trends.google.com) 

ɆŰɞ ˊŮŭɑɞ Űɤɜ ɔŮɤɔɟŬűɘəɩɜ ɞɟɑɤɜ ɛˊɞɟŮɑ ɜŬ ɞɟɘůɗŮɑ ɞ ɢɩɟɞɠ ˊɞɡ ɏɔɘɜŬɜ ɞɘ ŬɜŬɕɖŰɐůŮɘɠ 

Űɞɡ ɧɟɞɡ ɔɘŬ Űɞɜ ɞˊɞɑɞ ɕɖŰɞɨɜŰŬɘ ŭŮŭɞɛɏɜŬ. Ʉɘɞ ŬɜŬɚɡŰɘəɎ ɛˊɞɟŮɑ ɜŬ ɞɟɘůɗŮɑ ɜŬ ɔɑɜŮɘ 

ŬɜŬɕɐŰɖůɖ ŭŮŭɞɛɏɜɤɜ ůŮ ˊŬɔəɧůɛɘŬ əɚɑɛŬəŬ, ŬɜɎ ɢɩɟŬ, ŬɜɎ ɔŮɤɔɟŬűɘəɧ ŭɘŬɛɏɟɘůɛŬ 

əɎˊɞɘɤɜ ɢɤɟɩɜ əŬɘ ŬɜɎ ˊɧɚɖ ɖ ŰŮɚŮɡŰŬɑŬ Ůˊɘɚɞɔɐ ŮɑɜŬɘ ŭɡɜŬŰɐ ɛɧɜɞ ůŰɘɠ ȼɜɤɛɏɜŮɠ 

ɄɞɚɘŰŮɑŮɠ (ɆɢɐɛŬ 3ï13). 

 

ɆɢɐɛŬ 3ï13: Ⱥˊɘɚɞɔɐ ˊŮɟɘɞɢɐɠ ŬɜŬɕɖŰɐůŮɤɜ (trends.google.com) 

ɆŰɞ ˊŮŭɑɞ ɢɟɞɜɘəɐɠ ˊŮɟɘɧŭɞɡ ɞɟɑɕŮŰŬɘ Űɞ ɢɟɞɜɘəɧ Ůɨɟɞɠ əŬŰɎ Űɞ ɞˊɞɑɞ ŮɝɎɔɞɜŰŬɘ 

ŭŮŭɞɛɏɜŬ ůɢŮŰɘəɎ ɛŮ Űɖ ŭɖɛɞŰɘəɧŰɖŰŬ Űɤɜ ɧɟɤɜ ŬɜŬɕɐŰɖůɖɠ. ɈˊɎɟɢɞɡɜ Ůˊɘɚɞɔɏɠ 

Űɡˊɞˊɞɘɖɛɏɜɤɜ ɢɟɞɜɘəɩɜ ˊŮɟɘɧŭɤɜ ŬɚɚɎ əŬɘ ˊɟɞůŬɟɛɞůɛɏɜɞɡ ɢɟɞɜɘəɞɨ Ůɨɟɞɡɠ Űɧůɞ 

ɔɘŬ ŭŮŭɞɛɏɜŬ ˊɟŬɔɛŬŰɘəɞɨ ɧůɞ əŬɘ ɔɘŬ ŭŮŭɞɛɏɜŬ ɛɖ ˊɟŬɔɛŬŰɘəɞɨ ɢɟɧɜɞɡ, ɧˊɤɠ 

ɞɟɑůŰɖəŬɜ ˊŬɟŬˊɎɜɤ (ɆɢɐɛŬ 3ï14). 
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ɆɢɐɛŬ 3ï14: Ⱥˊɘɚɞɔɐ ɢɟɞɜɘəɞɨ Ůɨɟɞɡɠ (trends.google.com) 

ȷɜ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ Űɞ Google Trends ɔɘŬ ŬɜŬɕɐŰɖůɖ ɛɘŬɠ ɚɏɝɖɠ ˊɞɡ ɏɢŮɘ ˊɞɚɚɏɠ 

ůɖɛŬůɑŮɠ, ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ ɛˊɞɟɞɨɜ ɜŬ űɘɚŰɟŬɟɘůŰɞɨɜ ůŮ ɛɘŬ ůɡɔəŮəɟɘɛɏɜɖ əŬŰɖɔɞɟɑŬ 

ɩůŰŮ ɜŬ ŮɝŬɢɗɞɨɜ ŭŮŭɞɛɏɜŬ ɔɘŬ Űɖ ůɤůŰɐ ɏɜɜɞɘŬ Űɖɠ ɚɏɝɖɠ. ȷɡŰɧ ɛˊɞɟŮɑ ɜŬ ɔɑɜŮɘ əŬɘ 

əŬŰɎ Űɖɜ ŮɘůŬɔɤɔɐ Űɞɡ ɧɟɞɡ ɛŮ ɚŮɘŰɞɡɟɔɑŬ ŬɡŰɧɛŬŰɖɠ Ůˊɘɚɞɔɐɠ əŬŰɎ Űɖɜ ˊɚɖəŰɟɞɚɧɔɖůɐ 

Űɞɡ ůŰɞ ˊŮŭɑɞ ŬɜŬɕɐŰɖůɖɠ (ɆɢɐɛŬ 3ï15), ŬɚɚɎ əŬɘ ɛŮ Űɞɜ ɞɟɘůɛɧ əɎˊɞɘŬɠ əŬŰɖɔɞɟɑŬɠ 

Ŭˊɧ Űɞ ˊŮŭɑɞ əŬŰɖɔɞɟɑŮɠ (ɆɢɐɛŬ 3ï16). ũɘŬ ˊŬɟɎŭŮɘɔɛŬ Ŭɜ ŬɜŬɕɖŰɖɗŮɑ ɞ ɧɟɞɠ 

çŰɕɎɔəɞɡŬɟè, ɛˊɞɟŮɑ ɜŬ ˊɟɞůŰŮɗŮɑ ɛɘŬ əŬŰɖɔɞɟɑŬ ɔɘŬ ɜŬ ŭɘŮɡəɟɘɜɘůŰŮɑ Ŭɜ ŮɜɜɞŮɑŰŬɘ Űɞ 

ɕɩɞ ɐ Űɞɜ əŬŰŬůəŮɡŬůŰɐ ŬɡŰɞəɘɜɐŰɤɜ. ɈˊɎɟɢŮɘ ɛŮɔɎɚɞ ˊɚɐɗɞɠ Ůˊɘɚɞɔɩɜ əŬŰɖɔɞɟɑŬɠ 

ŬɚɚɎ əŬɘ ɡˊɞəŬŰɖɔɞɟɘɩɜ ŬɡŰɐɠ ɔɘŬ əɎɗŮ ɧɟɞ (ɆɢɐɛŬ 3ï17), ŭŮ ɗŬ ɔɑɜŮɘ ɧɛɤɠ ɚŮˊŰɞɛŮɟɐɠ 

ˊŮɟɘɔɟŬűɐ ŬɡŰɞɨ əŬɗɩɠ ɖ Google ŬɚɚɎɕŮɘ Űɖ ůɨɜɗŮůɐ Űɞɡ əŬŰɎ əŬɘɟɞɨɠ. 
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ɆɢɐɛŬ 3ï15: ȷɡŰɧɛŬŰɖ Ůˊɘɚɞɔɐ ŭɘŮɡəɟɑɜɖůɖ ɏɜɜɞɘŬɠ ɧɟɞɡ (trends.google.com) 

 

ɆɢɐɛŬ 3ï16: Ⱥˊɘɚɞɔɐ əŬŰɖɔɞɟɑŬɠ ɏɜɜɞɘŬɠ ɧɟɞɡ (trends.google.com) 

 

ɆɢɐɛŬ 3ï17: ȾŬŰɖɔɞɟɑŮɠ əŬɘ ɡˊɞəŬŰɖɔɞɟɑŮɠ Ůɜɜɞɘɩɜ (trends.google.com) 

ɆŰɞ ˊŮŭɑɞ ˊɚŬŰűɧɟɛŬ ŬɜŬɕɖŰɐůŮɤɜ ɛˊɞɟŮɑ ɜŬ ŮˊɘɚŮɢɗŮɑ ůŮ ˊɞɘŬ ˊɚŬŰűɧɟɛŬ ɏɔɘɜŮ 

ŬɜŬɕɐŰɖůɖ əŬɘ ŰŬ ŭŮŭɞɛɏɜŬ ˊɟɞɏɟɢɞɜŰŬɘ Ŭˊɧ ŭɘɎűɞɟŮɠ ˊɖɔɏɠ ɧˊɤɠ ɖ ȷɜŬɕɐŰɖůɖ ȽůŰɞɨ 
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Űɖɠ Google, ɖ ȷɜŬɕɐŰɖůɖ Ⱥɘəɧɜɤɜ, ɖ ȷɜŬɕɐŰɖůɖ ȺɘŭɐůŮɤɜ, ȷɔɞɟɏɠ Google, əŬɘ ɖ 

ɘůŰɞůŮɚɑŭŬ YouTube (ɆɢɐɛŬ 3ï18). 

 

ɆɢɐɛŬ 3ï18: ɄɚŬŰűɧɟɛŬ ŬɜŬɕɐŰɖůɖɠ (trends.google.com) 

ɀɧɚɘɠ ɔɑɜŮɘ ɚɞɘˊɧɜ əŬŰŬɢɩɟɖůɖ əɎˊɞɘɞɡ ɧɟɞɡ ŬɜŬɕɐŰɖůɖɠ əŬɘ Ůˊɘɚɞɔɐ Űɤɜ əŬŰɎɚɚɖɚɤɜ 

ˊŬɟŬɛɏŰɟɤɜ ɧˊɤɠ ŬɡŰɏɠ ŬɜŬűɏɟɗɖəŬɜ ˊɟɞɖɔɞɡɛɏɜɤɠ ŰɧŰŮ ůŰɖɜ ŮɜɧŰɖŰŬ Űɖɠ 

ȺɝŮɟŮɨɜɖůɖɠ ˊŬɟɏɢɞɜŰŬɘ ŰŬ ŬəɧɚɞɡɗŬ ŭŮŭɞɛɏɜŬ: 

H ɢɟɞɜɞůŮɘɟɎ ˊɞɡ ŬɜŰɘəŬŰɞˊŰɟɑɕŮɘ Űɞ ŮɜŭɘŬűɏɟɞɜ ɔɘŬ ɏɜŬɜ ɧɟɞ ɛŮ Űɖɜ ˊɎɟɞŭɞ Űɞɡ 

ɢɟɧɜɞɡ ɧˊɤɠ ́ŮɟɘɔɟɎűɖəŮ ůŰɘɠ ˊɟɞɖɔɞɨɛŮɜŮɠ ůŮɚɑŭŮɠ. ȷɡŰɐ ɖ ɢɟɞɜɞůŮɘɟɎ 

ˊŬɟɞɡůɘɎɕŮŰŬɘ ůŰɖɜ ɘůŰɞůŮɚɑŭŬ ɤɠ ɔɟɎűɖɛŬ ŬɚɚɎ ɛˊɞɟŮɑ ɜŬ ɔɑɜŮɘ əŬɘ ŮɝŬɔɤɔɐ Űɤɜ 

ŭŮŭɞɛɏɜɤɜ Űɖɠ ɤɠ ŬɟɢŮɑɞ csv ɛŮ Űɖ ɢɟɐůɖ ůɢŮŰɘəɞɨ əɞɡɛˊɘɞɨ ůŰɞ ˊŬɟɎɗɡɟɞ (ɆɢɐɛŬ 3ï

19). ɇŬ ɢɟɞɜɘəɎ ůɖɛŮɑŬ ˊɞɘəɑɚɞɡɜ Ŭˊɧ ɛɐɜŮɠ, ŮɓŭɞɛɎŭŮɠ, ɛɏɟŮɠ, ɩɟŮɠ əɞə. ŬɜɎɚɞɔŬ ɛŮ 

Űɖɜ Ůˊɘɚɞɔɐ Űɞɡ ɢɟɞɜɘəɞɨ Ůɨɟɞɡɠ ůŰɘɠ ˊŬɟŬɛɏŰɟɞɡɠ. ũɑɜŮŰŬɘ ɚɞɘˊɧɜ əŬŰŬɢɩɟɖůɖ Űɞɡ 

ɧɟɞɡ çtoyotaè, ůŮ ˊŬɔəɧůɛɘŬ əɚɑɛŬəŬ, ɔɘŬ Űɞɡɠ ŰŮɚŮɡŰŬɑɞɡɠ 12 ɛɐɜŮɠ, ůŮ ɧɚŮɠ Űɘɠ 

əŬŰɖɔɞɟɑŮɠ əŬɘ ɛŮ ˊɟɞɏɚŮɡůɖ ŭŮŭɞɛɏɜɤɜ Űɖɜ ȷɜŬɕɐŰɖůɖ ȽůŰɞɨ Google. ȺɝɎɔŮŰŬɘ Űɞ 

Ŭəɧɚɞɡɗɞ ɔɟɎűɖɛŬ (ɆɢɐɛŬ 3ï19) ɛŮ ɢɟɞɜɘəɎ ůɖɛŮɑŬ Űɖɠ ɢɟɞɜɞůŮɘɟɎɠ ŬɜɎ ŮɓŭɞɛɎŭŬ. 

ɆŰɞ ůɢɐɛŬ Ůˊɑůɖɠ űŬɑɜŮŰŬɘ ɖ Ůˊɘɚɞɔɐ ˊŬɟŬɛɏŰɟɤɜ əŬɘ Űɞ əɞɡɛˊɑ ŮɝŬɔɤɔɐ Űɤɜ 

ŭŮŭɞɛɏɜɤɜ Űɖɠ ɢɟɞɜɞůŮɘɟɎɠ ůŮ ŬɟɢŮɑɞ ɛɞɟűɐɠ csv. 
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ɆɢɐɛŬ 3ï19: ũɟɎűɖɛŬ ɢɟɞɜɞůŮɘɟɎɠ (trends.google.com) 

ɇŬ ŭŮŭɞɛɏɜŬ ŮɜŭɘŬűɏɟɞɜŰɞɠ ŬɜɎ ˊŮɟɘɞɢɐ ŰŬ ɞˊɞɑŬ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ɤɠ ɏɜŬɠ ɢɎɟŰɖɠ ɛŮ 

ŮɜŰɞɜɧŰŮɟŬ ůəɘŬůɛɏɜŮɠ Űɘɠ ɡˊɞˊŮɟɘɞɢɏɠ ɛŮ ɛŮɔŬɚɨŰŮɟɞ ŮɜŭɘŬűɏɟɞɜ ŬɚɚɎ əŬɘ ɤɠ ɚɑůŰŬ ɛŮ 

Űɘɠ ɡˊɞˊŮɟɘɞɢɏɠ əŬɘ Űɖɜ ŬɜŰɑůŰɞɘɢɖ ɓŬɗɛɞɚɞɔɑŬ əŬɗŮɛɘɎɠ. Ⱥˊɘˊɚɏɞɜ əŬɘ Ůŭɩ ŮɑɜŬɘ 

ŭɡɜŬŰɧɜ ŰŬ ŭŮŭɞɛɏɜŬ ɜŬ ŮɝŬɢɗɞɨɜ ůŮ ŬɟɢŮɑɞ csv ɛŮ Űɖ ɢɟɐůɖ ůɢŮŰɘəɞɨ əɞɡɛˊɘɞɨ ůŰɞ 

ˊŬɟɎɗɡɟɞ. Ƀɘ ɡˊɞˊŮɟɘɞɢɏɠ ɛˊɞɟɞɨɜ ɜŬ űɗɎůɞɡɜ ɛɏɢɟɘ ŮˊɑˊŮŭɞ ˊɧɚɖɠ ŬɜɎɚɞɔŬ ɛŮ Űɞɜ 

ɞɟɘůɛɧ Űɤɜ ɔŮɤɔɟŬűɘəɩɜ ɞɟɑɤɜ ůŰɘɠ ˊŬɟŬɛɏŰɟɞɡɠ ŬɜŬɕɐŰɖůɖɠ. Ƀɘ ɡˊɞˊŮɟɘɞɢɏɠ ɛŮ 

ŬɜŮˊŬɟəɐ Ŭɟɘɗɛɧ ŬɜŬɕɖŰɐůŮɤɜ ɗŬ ɏɢɞɡɜ ɓŬɗɛɞɚɞɔɑŬ ɛŮ Űɘɛɐ 0 əŬɘ ŭŮ ɗŬ ŬɜŬűɏɟɞɜŰŬɘ 

ůŰɖ ɚɑůŰŬ. ũɘŬ Űɖɜ ɑŭɘŬ ɛŮ Űɖɜ ˊŬɟŬˊɎɜɤ əŬŰŬɢɩɟɖůɖ ɚŬɛɓɎɜɞɜŰŬɘ ŰŬ Ůɝɐɠ ŭŮŭɞɛɏɜŬ 

(ɆɢɐɛŬ 3ï20) ŰŬ ɞˊɞɑŬ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ůŮ ŮˊɑˊŮŭɞ ɢɩɟŬɠ űŬɑɜɞɜŰŬɘ ɞɘ ˊŮɟɘɞɢɏɠ ɛŮ Űɞ 

ɛŮɔŬɚɨŰŮɟɞ ŮɜŭɘŬűɏɟɞɜ ɞɘ ɞˊɞɑŮɠ ŮɑɜŬɘ əŬɘ ˊɘɞ ɏɜŰɞɜŬ ůəɘŬůɛɏɜŮɠ ůŰɞ ɢɎɟŰɖ. ɇɩɟŬ Ŭɜ 

ɔɑɜŮɘ Ůˊɘɚɞɔɐ ˊŬɟɞɡůɑŬůɖɠ ŭŮŭɞɛɏɜɤɜ ůŰɞ ŮˊɑˊŮŭɞ ˊɧɚɖɠ ŮɝɎɔɞɜŰŬɘ ŰŬ ŬɜŰɑůŰɞɘɢŬ 

ŭŮŭɞɛɏɜŬ (ɆɢɐɛŬ 3ï21) ɧˊɞɡ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ɞɘ ˊɧɚŮɘɠ ɛŮ Űɖɜ ɛŮɔŬɚɨŰŮɟɖ 

ŭɖɛɞŰɘəɧŰɖŰŬ. Ⱥŭɩ ˊŬɟŬŰɖɟŮɑŰŬɘ Ůˊɑůɖɠ ɖ ɏɜɜɞɘŬ Űɞɡ ůɢŮŰɘəɞɨ ŮɜŭɘŬűɏɟɞɜŰɞɠ ɛɘŬɠ əŬɘ 

ɧˊɤɠ ŮɑɜŬɘ ŮɛűŬɜɏɠ ůŰɖɜ ŬɜɎ ɢɩɟŬ ˊŬɟɞɡůɑŬůɖ Űɖ ɛɏɔɘůŰɖ Űɘɛɐ ŭɖɛɞŰɘəɧŰɖŰŬɠ əŬŰɏɢŮɘ 

Űɞ ɄɞɡɏɟŰɞ Ʌɑəɞ Ůɜɩ ůŮ ŮˊɑˊŮŭɞ ˊɧɚɖɠ Űɖ ɛɏɔɘůŰɖ Űɘɛɐ Űɖɜ əŬŰɏɢŮɘ Űɞ ɉɘɞɨůŰɞɜ Űɤɜ 

ȼɄȷ. 



 
59 

 

ɆɢɐɛŬ 3ï20: ȹŮŭɞɛɏɜŬ ŮɜŭɘŬűɏɟɞɜŰɞɠ ŬɜɎ ɢɩɟŬ (trends.google.com) 

 

ɆɢɐɛŬ 3ï21: ȹŮŭɞɛɏɜŬ ŮɜŭɘŬűɏɟɞɜŰɞɠ ŬɜɎ ˊɧɚɖ (trends.google.com) 

Ⱥˊɑůɖɠ ůŰɖ ůŮɚɑŭŬ Űɖɠ ȺɝŮɟŮɨɜɖůɖɠ ŮɛűŬɜɑɕɞɜŰŬɘ ɚɑůŰŮɠ ˊɞɡ ˊŮɟɘɚŬɛɓɎɜɞɡɜ ůɢŮŰɘəɎ ɛŮ 

Űɞɜ ŬɜŬɕɖŰɞɨɛŮɜɞ ɧɟɞ ɗɏɛŬŰŬ əŬɘ ŮɟɤŰɐɛŬŰŬ ŬɜŮɟɢɧɛŮɜŬ əŬɘ əɞɟɡűŬɑŬ ɏŰůɘ ɧˊɤɠ 

ˊŮɟɘɔɟɎűɖəŬɜ ůŮ ˊɟɞɖɔɞɨɛŮɜɖ ˊŬɟɎɔɟŬűɞ. ȷəɧɛŬ əŬɘ ŬɡŰɏɠ ɞɘ ɚɑůŰŮɠ ɛˊɞɟɞɨɜ ɜŬ 

ŮɝŬɢɗɞɨɜ ůŮ ŬɟɢŮɑɞ ɛɞɟűɐɠ csv ɛŮ ɢɟɐůɖ əŬŰɎɚɚɖɚɞɡ əɞɡɛˊɘɞɨ (ɆɢɐɛŬ 3ï22). 
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ɆɢɐɛŬ 3ï22: ɆɢŮŰɘəɎ ɗɏɛŬŰŬ əɘ ŮɟɤŰɐɛŬŰŬ ŬɜŬɕɖŰɞɨɛŮɜɞɡ ɧɟɞɡ (trends.google.com) 

ȺˊɘˊɟɞůɗɏŰɤɠ Ŭɜ əŬŰŬɢɤɟɖɗɞɨɜ ˊɟɧůɗŮŰɞɘ ɧɟɞɘ ɔɘŬ ůɨɔəɟɘůɖ ɛŮŰŬɝɨ Űɞɡɠ ŰŬ ŭŮŭɞɛɏɜŬ 

ˊɞɡ ɗŬ ˊŬɟŬɢɗɞɨɜ ɗŬ ŮɑɜŬɘ ˊɎɚɘ ɢɟɞɜɞůŮɘɟɏɠ əŬɘ ɢɎɟŰŮɠ ˊɞɡ ˊŬɟɞɡůɘɎɕɞɡɜ Űɖ 

ŭɖɛɞŰɘəɧŰɖŰŬ Űɤɜ ɧɟɤɜ (ɆɢɐɛŬ 3ï23) əŬɘ ɢɎɟŰŮɠ ůɡɔəɟɘŰɘəɐɠ ŬɜɎɚɡůɖɠ (ɆɢɐɛŬ 3ï24) 

ůɢŮŰɘəɎ ŮɟɤŰɐɛŬŰŬ ə.ɚ .́ (ɆɢɐɛŬ 3ï25). ȷˊɚɎ ůŮ ŬɡŰɐɜ Űɖɜ ˊŮɟɑˊŰɤůɖ ɡˊɎɟɢŮɘ ɖ 

ŭɘŬűɞɟɎ ɧŰɘ ɞɘ ɓŬɗɛɞɚɞɔɑŮɠ ˊɞɡ ˊɟɞəɨˊŰɞɡɜ ɔɘŬ əɎɗŮ ɧɟɞ, ŬɜŰɘəŬŰɞˊŰɟɑɕɞɡɜ Űɖ ůɢŮŰɘəɐ 

ɛŮŰŬɝɨ Űɞɡɠ ŭɖɛɞŰɘəɧŰɖŰŬ Ŭˊɧ Űɞ ŭŮɑɔɛŬ ˊɞɡ ɚɐűɗɖəŮ. ũɘŬ ˊŬɟɎŭŮɘɔɛŬ Ŭɜ 

əŬŰŬɢɤɟɖɗɞɨɜ ɞɘ ɧɟɞɘ çtoyotaè əŬɘ çbmwè ˊɟɞɠ ůɨɔəɟɘůɖ, ůŰɞ əɞɘɜɧ ŭɘɎɔɟŬɛɛŬ Űɤɜ 

ɢɟɞɜɞůŮɘɟɩɜ űŬɑɜŮŰŬɘ ɧŰɘ ůŰɞ ɢɟɞɜɘəɧ ůɖɛŮɑɞ 25-31 ȷɡɔ 2019 ɞ ɧɟɞɠ çtoyotaè ɏɢŮɘ 

ɓŬɗɛɞɚɞɔɑŬ ɑůɖ ɛŮ 8 (ɆɢɐɛŬ 3ï23) Ůɜɩ ůŰɞ ɑŭɘɞ ɢɟɞɜɘəɧ ůɖɛŮɑɞ Űɖɠ ɢɟɞɜɞůŮɘɟɎɠ ɧŰŬɜ 

ɕɖŰɞɨɜŰŬɘ ŬˊɞŰŮɚɏůɛŬŰŬ ɔɘŬ Űɞɜ ɧɟɞ ɛɧɜɞ Űɞɡ űŬɑɜŮŰŬɘ ɧŰɘ ɏɢŮɘ ɓŬɗɛɞɚɞɔɑŬ ɑůɖ ɛŮ 81 

(ɆɢɐɛŬ 3ï19). ɆɡɜŮˊɩɠ ɔɑɜŮŰŬɘ ɝŮəɎɗŬɟɖ ɖ ŭɘŬűɞɟɎ Űɞɡ ůɢŮŰɘəɞɨ ŮɜŭɘŬűɏɟɞɜŰɞɠ əŬŰɎ 

Űɖ ůɨɔəɟɘůɖ ŭɨɞ ɧɟɤɜ. Ⱥˊɘˊɚɏɞɜ ɔɘŬ əɎɗŮ ɏɜŬɜ Ŭˊɧ Űɞɡɠ ůɡɔəɟɘɜɧɛŮɜɞɡɠ ɧɟɞɡɠ ɛˊɞɟŮɑ 

ɜŬ ɔɑɜŮɘ əɎˊɞɘŬ ŬɚɚŬɔɐ Űɤɜ ˊŬɟŬɛɏŰɟɤɜ əɘ ɏŰůɘ ɜŬ ůɡɔəɟɘɗɞɨɜ ŰɞˊɞɗŮůɑŮɠ əŬɘ ɢɟɞɜɘəɏɠ 

ˊŮɟɑɞŭɞɘ ɛŮŰŬɝɨ Űɞɡɠ. ũɘŬ ˊŬɟɎŭŮɘɔɛŬ ɔɑɜŮŰŬɘ əŬŰŬɢɩɟɖůɖ Űɤɜ ɧɟɤɜ çɢɎɛˊɞɡɟɔəŮɟè 

əŬɘ çɢɞɟŰɞűŬɔɑŬè ˊɟɞɠ ůɨɔəɟɘůɖ ɛŮ Űɖ ŭɘŬűɞɟɎ ɧŰɘ ůŰɞɜ ˊɟɩŰɞ ɧɟɞ ɏɢŮɘ ɞɟɘůɗŮɑ 

ˊŮɟɘɞɢɐ ŬɜŬɕɐŰɖůɖɠ ɞɘ ȼɜɤɛɏɜŮɠ ɄɞɚɘŰŮɑŮɠ Ůɜɩ ůŰɞ ŭŮɨŰŮɟɞ ɖ ũŮɟɛŬɜɑŬ (ɆɢɐɛŬ 3ï26). 

ȷɜɎɚɞɔŬ ɛˊɞɟŮɑ ɜŬ ŬɚɚɎɝɞɡɜ əŬɘ ɞɘ ɢɟɞɜɘəɏɠ ˊŮɟɑɞŭɞɘ ɔɘŬ əɎɗŮ ɧɟɞ. ȼ ŬɚɚŬɔɐ 

ˊŬɟŬɛɏŰɟɤɜ ɔɘŬ əɎɗŮ ɧɟɞ ɔɑɜŮŰŬɘ Ŭˊɧ Űɞ əɞɡɛˊɑ ȷɚɚŬɔɐ űɑɚŰɟɤɜ ůŰɞ ˊŮŭɑɞ ŮɘůŬɔɤɔɐɠ 

ɧɟɞɡ (ɆɢɐɛŬ 3ï27). 
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ɆɢɐɛŬ 3ï23: ȷˊɞŰŮɚɏůɛŬŰŬ ůɨɔəɟɘůɖɠ ŭɨɞ ɧɟɤɜ ůŰɞ ɢɟɧɜɞ (trends.google.com) 
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ɆɢɐɛŬ 3ï24: ȷˊɞŰŮɚɏůɛŬŰŬ ůɨɔəɟɘůɖɠ ŭɨɞ ɧɟɤɜ əŬŰɎ ˊŮɟɘɞɢɐ (trends.google.com)  

 

ɆɢɐɛŬ 3ï25: ȺɜŭɘŬűɏɟɞɜ ŬɜɎ ˊŮɟɘɞɢɐ əŬɘ ůɢŮŰɘəɎ ŮɟɤŰɐɛŬŰŬ ůɡɔəɟɘɜɧɛŮɜɤɜ ɧɟɤɜ 
(trends.google.com)     
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ɆɢɐɛŬ 3ï26: Ɇɨɔəɟɘůɖ ɧɟɤɜ ůŮ ŭɘŬűɞɟŮŰɘəɏɠ ˊŮɟɘɞɢɏɠ (trends.google.com) 

 

ɆɢɐɛŬ 3ï27: ȷɚɚŬɔɐ űɑɚŰɟɤɜ ůɨɔəɟɘůɖɠ ɧɟɤɜ (trends.google.com) 
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ɇɏɚɞɠ ŬəɧɛŬ ɏɜŬ űɘɚŰɟɎɟɘůɛŬ ˊɞɡ ɛˊɞɟŮɑ ɜŬ ɔɑɜŮɘ ůŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɞɡ Google Trends 

ŮɑɜŬɘ ɛŮ Űɖ ɢɟɐůɖ əŬŰɎɚɚɖɚɖɠ ůŰɑɝɖɠ. ȹɘŮɡəɟɘɜɘůŰɘəɎ Ŭɜ ˊŬɟŬŭŮɑɔɛŬŰɞɠ ɢɎɟɘɜ ŮɘůŬɢɗŮɑ ɞ 

ɧɟɞɠ ˊŬˊɞɨŰůɘŬ Űɏɜɘɠ ɢɤɟɑɠ ůɖɛŮɑŬ ůŰɑɝɖɠ ŰɧŰŮ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ ɗŬ ˊŮɟɘɚŬɛɓɎɜɞɡɜ 

ŬɜŬɕɖŰɐůŮɘɠ ˊɞɡ ˊŮɟɘɏɢɞɡɜ Űɞɡɠ ɧɟɞɡɠ çŰɏɜɘɠè əŬɘ çˊŬˊɞɨŰůɘŬè ɛŮ ɞˊɞɘŬŭɐˊɞŰŮ ůŮɘɟɎ 

əŬɘ ɜŬ ˊŮɟɘɚŬɛɓɎɜɞɡɜ ŬəɧɛŬ əŬɘ ŬɜŬɕɖŰɐůŮɘɠ çŰɏɜɘɠ ɢɤɟɑɠ ˊŬˊɞɨŰůɘŬè ə.ɚˊ. ȷɜ 

ˊɚɖəŰɟɞɚɞɔɖɗŮɑ ɞ ɧɟɞɠ ÌˊŬˊɞɨŰůɘŬ ŰɏɜɘɠÌ ɛŮ ŭɘˊɚɎ ŮɘůŬɔɤɔɘəɎ ŰɧŰŮ ɞɘ ŬɜŬɕɖŰɐůŮɘɠ ɗŬ 

ˊŮɟɘɚŬɛɓɎɜɞɡɜ Űɖɜ Ŭəɟɘɓɐ űɟɎůɖ ɛɏůŬ ůŰŬ ŭɘˊɚɎ ŮɘůŬɔɤɔɘəɎ, ˊɘɗŬɜɧŰŬŰŬ ɛŮ ɚɏɝŮɘɠ 

ˊɟɘɜ Ŭˊɧ əŬɘ ɛŮŰɎ Űɖ űɟɎůɖ (çəɧəəɘɜŬ ˊŬˊɞɨŰůɘŬ Űɏɜɘɠè). ȷɜ ˊɚɖəŰɟɞɚɞɔɖɗŮɑ çŰɏɜɘɠè + 

çůəɞɡɧɠè ŰɧŰŮ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ ɗŬ ˊŮɟɘɚŬɛɓɎɜɞɡɜ ŬɜŬɕɖŰɐůŮɘɠ ˊɞɡ ˊŮɟɘɏɢɞɡɜ Űɘɠ 

ɚɏɝŮɘɠ çŰɏɜɘɠè ɐ çůəɞɡɧɠè. ȷɜ ˊɎɚɘ ˊɚɖəŰɟɞɚɞɔɖɗŮɑ çˊŬˊɞɨŰůɘŬè -  çŰɏɜɘɠè ŰŬ 

ŬˊɞŰŮɚɏůɛŬŰŬ ɗŬ ˊŮɟɘɚŬɛɓɎɜɞɡɜ ŬɜŬɕɖŰɐůŮɘɠ ˊɞɡ ˊŮɟɘɏɢɞɡɜ Űɖ ɚɏɝɖ çŰɏɜɘɠè, ŬɚɚɎ ɗŬ 

ŬˊɞəɚŮɑɞɡɜ Űɘɠ ŬɜŬɕɖŰɐůŮɘɠ ɛŮ Űɖ ɚɏɝɖ çˊŬˊɞɨŰůɘŬè. ȷɜ ˊɚɖəŰɟɞɚɞɔɖɗŮɑ çəŬŰŬɢɩɟɘůɖ» 

+ çəŬŰŬɢɩɟɖůɖè + çəŬŰŬɢɩɟŮɘůɖè, ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ ɗŬ ˊŮɟɘɚŬɛɓɎɜɞɡɜ Űɘɠ 

ŭɘŬűɞɟŮŰɘəɏɠ ɞɟɗɞɔɟŬűɑŮɠ ŭɖɚŬŭɐ Űɞ Google Trends ŬɜŰɘɛŮŰɤˊɑɕŮɘ əɎɗŮ Ůəŭɞɢɐ ɛɘŬɠ 

ɚɏɝɖɠ ɤɠ ŭɘŬűɞɟŮŰɘəɐ ŬɜŬɕɐŰɖůɖ, ůɡɛˊŮɟɘɚŬɛɓŬɜɧɛŮɜɤɜ Űɤɜ ŬɜɞɟɗɧɔɟŬűɤɜ Ůəŭɞɢɩɜ 

(Google , 2020). 

3.3.3 ȹɖɛɞűɘɚŮɑɠ ȷɜŬɕɖŰɐůŮɘɠ 

ɆŰɖɜ ŮɜɧŰɖŰŬ ŬɡŰɐ Űɖɠ ɘůŰɞůŮɚɑŭŬɠ ŮɛűŬɜɑɕɞɜŰŬɘ ŭɖɛɞűɘɚŮɑɠ ŬɜŬɕɖŰɐůŮɘɠ Ŭˊɧ ɧɚɞɜ Űɞ 

əɧůɛɞ. ũɘŬ əɎɗŮ ɛɑŬ Ŭˊɧ Űɘɠ ŬɜŬɕɖŰɐůŮɘɠ ˊŬɟɏɢɞɜŰŬɘ ˊɟɧůɗŮŰŮɠ ˊɚɖɟɞűɞɟɑŮɠ, ɧˊɤɠ ŰŬ 

ˊɘɞ ůɡɜŬűɐ ɎɟɗɟŬ ɐ ŰŬ ŭɖɛɞűɘɚɐ ŮɟɤŰɐɛŬŰŬ. ȼ ůŮɚɑŭŬ ŬɡŰɐ ˊŮɟɘɚŬɛɓɎɜŮɘ ŰɎůŮɘɠ 

ɖɛŮɟɐůɘɤɜ ŬɜŬɕɖŰɐůŮɤɜ əŬɘ ŰɎůŮɘɠ ŬɜŬɕɖŰɐůŮɤɜ ůŮ ˊɟŬɔɛŬŰɘəɧ ɢɟɧɜɞ, ɧˊɤɠ 

ˊŮɟɘɔɟɎűɞɜŰŬɘ ˊŬɟŬəɎŰɤ: 

ȼɛŮɟɐůɘŮɠ ŰɎůŮɘɠ ŬɜŬɕɐŰɖůɖɠ 

Ƀɘ ȼɛŮɟɐůɘŮɠ ŰɎůŮɘɠ ŬɜŬɕɐŰɖůɖɠ ŮˊɘůɖɛŬɑɜɞɡɜ ŬɜŬɕɖŰɐůŮɘɠ ɞɘ ɞˊɞɑŮɠ ˊŬɟɞɡůɑŬůŬɜ 

ůɖɛŬɜŰɘəɎ Ŭɡɝɖɛɏɜɖ ŮˊɘůəŮɣɘɛɧŰɖŰŬ ɛŮŰŬɝɨ ɧɚɤɜ Űɤɜ ŬɜŬɕɖŰɐůŮɤɜ əŬŰɎ Űɘɠ ŰŮɚŮɡŰŬɑŮɠ 

24 ɩɟŮɠ əŬɘ ŮɜɖɛŮɟɩɜɞɜŰŬɘ ŬɜɎ ɛɑŬ ɩɟŬ. ȷɡŰɏɠ ɞɘ ŰɎůŮɘɠ ŬɜŬɕɐŰɖůɖɠ ŭŮɑɢɜɞɡɜ Űɞɜ 

Űɟɧˊɞ ɛŮ Űɞɜ ɞˊɞɑɞ ŬɜŬɕɖŰɞɨɜŰŬɘ ůɡɔəŮəɟɘɛɏɜŬ ŮɟɤŰɐɛŬŰŬ əŬɘ Űɞɜ ŬˊɧɚɡŰɞ Ŭɟɘɗɛɧ Űɤɜ 

ŬɜŬɕɖŰɐůŮɤɜ ˊɞɡ ˊɟŬɔɛŬŰɞˊɞɘɞɨɜŰŬɘ. Ⱥˊɑůɖɠ ɛˊɞɟŮɑ ɜŬ ɔɑɜŮɘ Ůˊɘɚɞɔɐ Űɖɠ ɢɩɟŬɠ ɔɘŬ 

Űɖɜ ɞˊɞɑŬ ŮɛűŬɜɑɕɞɜŰŬɘ ˊɚɖɟɞűɞɟɑŮɠ ɔɘŬ Űɘɠ ɖɛŮɟɐůɘŮɠ ŰɎůŮɘɠ (ɆɢɐɛŬ 3ï28) . 
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ɆɢɐɛŬ 3ï28: ȼɛŮɟɐůɘŮɠ ŰɎůŮɘɠ ŬɜŬɕɐŰɖůɖɠ (trends.google.com) 

ɇɎůŮɘɠ ŬɜŬɕɐŰɖůɖɠ ůŮ ˊɟŬɔɛŬŰɘəɧ ɢɟɧɜɞ 

Ƀɘ ɇɎůŮɘɠ ŬɜŬɕɐŰɖůɖɠ ůŮ ˊɟŬɔɛŬŰɘəɧ ɢɟɧɜɞ ŮˊɘůɖɛŬɑɜɞɡɜ ɘůŰɞɟɑŮɠ ˊɞɡ ŮɑɜŬɘ 

ŬɜŮɟɢɧɛŮɜŮɠ ůŮ ˊɟɞɥɧɜŰŬ əŬɘ ɡˊɖɟŮůɑŮɠ Google əŬŰɎ Űɘɠ ŰŮɚŮɡŰŬɑŮɠ 24 ɩɟŮɠ əŬɘ 

ŮɜɖɛŮɟɩɜɞɜŰŬɘ ůŮ ˊɟŬɔɛŬŰɘəɧ ɢɟɧɜɞ. ȷɡŰɏɠ ɞɘ ɘůŰɞɟɑŮɠ ŬˊɞŰŮɚɞɨɜ ɛɘŬ ůɡɚɚɞɔɐ Ŭˊɧ 

ɗɏɛŬŰŬ Űɞɡ ũɟŬűɐɛŬŰɞɠ ũɜɩůŮɤɜ, Űɞ ȺɜŭɘŬűɏɟɞɜ ŬɜŬɕɐŰɖůɖɠ, ŬɜŮɟɢɧɛŮɜŬ ɓɑɜŰŮɞ 

YouTube ɐ/əŬɘ ɎɟɗɟŬ Űɤɜ ȺɘŭɐůŮɤɜ Google ˊɞɡ ɏɢɞɡɜ ŮɜŰɞˊɘůŰŮɑ Ŭˊɧ Űɞɡɠ 

Ŭɚɔɧɟɘɗɛɞɨɠ Űɖɠ Google (ɆɢɐɛŬ 3ï29). 
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ɆɢɐɛŬ 3ï29: ɇɎůŮɘɠ ŬɜŬɕɐŰɖůɖɠ ůŮ ˊɟŬɔɛŬŰɘəɧ ɢɟɧɜɞ (trends.google.com) 

 

ɆɢɐɛŬ 3ï30: ȷɜɎˊŰɡɝɖ ɘůŰɞɟɑŬɠ (trends.google.com) 

ɆŰɞ ɆɢɐɛŬ 3ï30 Űɞ ɔɟɎűɖɛŬ ɟɎɓŭɤɜ ŭŮɑɢɜŮɘ Űɞɜ Ŭɟɘɗɛɧ Űɤɜ Ɏɟɗɟɤɜ Űɤɜ ȺɘŭɐůŮɤɜ 

Google ˊɞɡ ɔɟɎűɞɜŰŬɘ ŬɜɎ ɩɟŬ əŬɘ ŬɜŰɘůŰɞɘɢŮɑ ůŰɞɜ ɔəɟɘ ɎɝɞɜŬ ůŰŬ ŭŮɝɘɎ. ɇɞ ɔɟɎűɖɛŬ 

ɔɟŬɛɛɐɠ ŭŮɑɢɜŮɘ Űɞ ŮɜŭɘŬűɏɟɞɜ ůŰɖɜ ȷɜŬɕɐŰɖůɖ Google ɛŮ Űɖɜ ˊɎɟɞŭɞ Űɞɡ ɢɟɧɜɞɡ əŬɘ 
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ŬɜŰɘůŰɞɘɢŮɑ ůŰɞɜ ɛˊɚŮ ɎɝɞɜŬ ůŰŬ ŬɟɘůŰŮɟɎ. ɇɞ ɔɟɎűɖɛŬ "ȺɜŭɘŬűɏɟɞɜ ɛŮ Űɖɜ ˊɎɟɞŭɞ Űɞɡ 

ɢɟɧɜɞɡ" ŭŮɑɢɜŮɘ Űɞ ŮɜŭɘŬűɏɟɞɜ ɔɘŬ Űɘɠ ŬɜŬɕɖŰɐůŮɘɠ ůŮ ůɢɏůɖ ɛŮ Űɞ ɡɣɖɚɧŰŮɟɞ ůɖɛŮɑɞ Űɞɡ 

ɔɟŬűɐɛŬŰɞɠ, ŬɚɚɎ ŭŮɜ ŮəűɟɎɕŮɘ Űɞɜ ŬˊɧɚɡŰɞ ɧɔəɞ Űɤɜ ŬɜŬɕɖŰɐůŮɤɜ. 

ɇɞ ũɟɎűɖɛŬ ɔɜɩůŮɤɜ ŮˊɘŰɟɏˊŮɘ ůŰɖɜ ŰŮɢɜɞɚɞɔɑŬ Űɖɠ Google Űɖ ůɨɜŭŮůɖ ŬɜŬɕɖŰɐůŮɤɜ 

ɛŮ ˊɟɎɔɛŬŰŬ əŬɘ ɛɏɟɖ Űɞɡ ˊɟŬɔɛŬŰɘəɞɨ əɧůɛɞɡ. Ƀ Ŭɚɔɧɟɘɗɛɞɠ ɔɘŬ Űɘɠ ŰɎůŮɘɠ 

ŬɜŬɕɖŰɐůŮɤɜ ůŮ ˊɟŬɔɛŬŰɘəɧ ɢɟɧɜɞ ɞɛŬŭɞˊɞɘŮɑ ɗɏɛŬŰŬ ˊɞɡ ŮɑɜŬɘ ŰŬɡŰɧɢɟɞɜŬ 

ŬɜŮɟɢɧɛŮɜŬ ůŰɘɠ ȺɘŭɐůŮɘɠ əŬɘ Űɖɜ ȷɜŬɕɐŰɖůɖ Google əŬɘ əŬŰŬŰɎůůŮɘ Űɘɠ ɘůŰɞɟɑŮɠ ɛŮ ɓɎůɖ 

Űɖ ůɢŮŰɘəɐ əɞɟɨűɤůɖ ůŮ ɧɔəɞ əŬɘ Űɞɜ ŬˊɧɚɡŰɞ ɧɔəɞ Űɤɜ ŬɜŬɕɖŰɐůŮɤɜ. ȼ Ůˊɘɚɞɔɐ Űɤɜ 

ůɢŮŰɘəɩɜ Ɏɟɗɟɤɜ ŮɘŭɐůŮɤɜ ˊɞɡ ŮɛűŬɜɑɕŮŰŬɘ əɎŰɤ Ŭˊɧ Űɘɠ ŬɜŬɕɖŰɐůŮɘɠ ɔɑɜŮŰŬɘ 

ˊŬɟŬəɞɚɞɡɗɩɜŰŬɠ Űɖɜ ˊɚɐɟɖ əɎɚɡɣɖ Űɤɜ ɘůŰɞɟɘɩɜ ůŰɘɠ ȺɘŭɐůŮɘɠ Google. ȺɎɜ 

ŭɘŬˊɘůŰɤɗŮɑ ɧŰɘ ɞɘ ɘůŰɞɟɑŮɠ Ŭűɞɟɞɨɜ əɡɟɑɤɠ ɗɏɛŬŰŬ ŰŬ ɞˊɞɑŬ ŮɑɜŬɘ ŬɜŮɟɢɧɛŮɜŬ Űɖ 

ŭŮŭɞɛɏɜɖ ůŰɘɔɛɐ, ŮˊɘůɖɛŬɑɜɞɜŰŬɘ ŰŬ əɨɟɘŬ ɎɟɗɟŬ ůŰɖɜ əɎɚɡɣɖ. ȿŬɛɓɎɜɞɜŰŬɘ ŭŮŭɞɛɏɜŬ 

Ŭˊɧ Űɖɜ ˊɚɐɟɖ əɎɚɡɣɖ Űɤɜ ɘůŰɞɟɘɩɜ ůŰɘɠ ȺɘŭɐůŮɘɠ Google ˊɞɡ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ ɏɜŬ 

ůɡɛɓɎɜ. ȰˊŮɘŰŬ, ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɖ əŬŰɎŰŬɝɖ Űɤɜ ȺɘŭɐůŮɤɜ Google, ɔɘŬ ɜŬ ŮˊɘɚŮɢɗɞɨɜ 

ŰŬ əɞɟɡűŬɑŬ ɎɟɗɟŬ ɔɘŬ Űɖ ůɡɔəŮəɟɘɛɏɜɖ ŭɖɛɞűɘɚɐ ɘůŰɞɟɑŬ. 

3.3.4 Ƀɘ ŬɜŬɕɖŰɐůŮɘɠ Űɞɡɠ ɏŰɞɡɠ 

ȷɡŰɐ ɖ ŮɜɧŰɖŰŬ Űɖɠ ɘůŰɞůŮɚɑŭŬɠ ŭŮɑɢɜŮɘ ɚɑůŰŮɠ ɛŮ ɧɟɞɡɠ ŬɜŬɕɐŰɖůɖɠ ˊɞɡ ˊŬɟɞɡůɑŬůŬɜ 

Űɖ ɛŮɔŬɚɨŰŮɟɖ əɞɟɨűɤůɖ əɎɗŮ ɏŰɞɠ ůŮ ůɢɏůɖ ɛŮ Űɞ ˊɟɞɖɔɞɨɛŮɜɞ. ȷɡŰɎ ŰŬ ŭŮŭɞɛɏɜŬ 

ɛˊɞɟɞɨɜ ɜŬ ŮɝŬɢɗɞɨɜ ɔɘŬ ɢɟɞɜɘɏɠ Ŭˊɧ Űɞ 2001 ɤɠ ůɐɛŮɟŬ ŬɜɎɚɞɔŬ ɛŮ Űɖɜ Ůˊɘɚɞɔɐ 

ˊŮɟɘɞɢɐɠ ůŰɖɜ ɞˊɞɑŬ ŭɘŮɝɐɢɗɖůŬɜ ɞɘ ŬɜŬɕɖŰɐůŮɘɠ. Ƀɘ ɚɑůŰŮɠ ŬɡŰɏɠ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ŬɜɎ 

əŬŰɖɔɞɟɑŬ ɧˊɤɠ ŮɘŭɐůŮɘɠ, Ɏɜɗɟɤˊɞɘ, ŬɜŬɕɖŰɐůŮɘɠ, ŰŬɘɜɑŮɠ, ɖɗɞˊɞɘɞɑ əɚˊ. ȾɎɗŮ ɚɑůŰŬ 

ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ Űɘɠ 10 əɞɟɡűŬɑŮɠ ŬɜŬɕɖŰɐůŮɘɠ ŭɖɚŬŭɐ ŬɡŰɏɠ ɔɘŬ Űɘɠ ɞˊɞɑŮɠ 

ˊŬɟŬŰɖɟɐɗɖəŮ ɖ ɛŮɔŬɚɨŰŮɟɖ ŭɖɛɞŰɘəɧŰɖŰŬ ůɢŮŰɘəɎ ɛŮ ˊɟɞɖɔɞɨɛŮɜŮɠ ɢɟɞɜɘəɏɠ 

ˊŮɟɘɧŭɞɡɠ (ɆɢɐɛŬ 3ï31). 
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ɆɢɐɛŬ 3ï31: ȷɜŬɕɖŰɐůŮɘɠ Űɞɡ ɏŰɞɡɠ (trends.google.com) 

3.4 ȺűŬɟɛɞɔɏɠ Űɖɠ ˊɚŬŰűɧɟɛŬɠ Google Trends 

3.4.1 ɉɟɐůŮɘɠ Űɤɜ ŭŮŭɞɛɏɜɤɜ Űɖɠ ɘůŰɞůŮɚɑŭŬɠ 

Ƀɘ ŬɜŬɕɖŰɐůŮɘɠ ůŰɞ ŭɘŬŭɑəŰɡɞ ŬˊɞŰŮɚɞɨɜ ɛɘŬ ŰŮɟɎůŰɘŬ ŭŮɝŬɛŮɜɐ ŭŮŭɞɛɏɜɤɜ. ȼ ɔɜɩůɖ 

ɔɘŬ Űɞ Űɘ ŬɜŬɕɖŰŮɑ ɞ əɧůɛɞɠ ůŰɞ ŭɘŬŭɑəŰɡɞ ˊŬɟɏɢŮɘ ɛɘŬ ɛɞɜŬŭɘəɐ ˊɟɞɞˊŰɘəɐ ɔɘŬ ˊɞɘŬ 

ˊɟɎɔɛŬŰŬ ŭŮɑɢɜŮɘ ŮɜŭɘŬűɏɟɞɜ əŬɘ ɔɘŬ ˊɞɘŬ ŮɑɜŬɘ ˊŮɟɑŮɟɔɞɠ (Rogers, 2016). Ƀɘ ɛɖɢŬɜɏɠ 

ŬɜŬɕɐŰɖůɖɠ ɏɢɞɡɜ ɔɑɜŮɘ ůɡɜɐɗɖ ɛɏůŬ ɔɘŬ Űɖɜ ŬˊɧəŰɖůɖ ˊɞɚɚɩɜ Űɨˊɤɜ ɔɜɩůɖɠ, Ŭˊɧ Űɖɜ 

ŬˊɎɜŰɖůɖ ůŮ ůɡɜɖɗɘůɛɏɜŮɠ ŮɟɤŰɐůŮɘɠ ɤɠ Űɖɜ ɚŮˊŰɞɛŮɟɐ ˊŮɟɘɔɟŬűɐ ɐ Űɖɜ ˊŬɟɞɢɐ  

ɔŮɜɘəɩɜ ˊɚɖɟɞűɞɟɘɩɜ əɎɗŮ ɗɏɛŬŰɞɠ (Broucke, 2016). Ƀɘ ɢɟɐůŰŮɠ əɎɜɞɡɜ ŬɜŬɕɖŰɐůŮɘɠ 

ŬɡɗɧɟɛɖŰŬ Ůɜɩ əɎˊɞɘɞ ɛɏɟɞɠ Űɤɜ ŬɜŬɕɖŰɐůŮɩɜ Űɞɡɠ ŬűɞɟɎ Űɖɜ ŬɔɞɟɎ ˊɟɞɥɧɜŰɤɜ, 

əŬɗɘůŰɩɜŰŬɠ Űɘɠ ŬɜŬɕɖŰɐůŮɘɠ ůŰɞ ŭɘŬŭɑəŰɡɞ əɞɛɛɎŰɘ Űɖɠ ŭɘŬŭɘəŬůɑŬɠ ɔɘŬ ŬˊɧəŰɖůɖ 

əŬŰŬɜŬɚɤŰɘəɩɜ ŬɔŬɗɩɜ. ɆɡɜŮˊɩɠ ŭŮŭɞɛɏɜŬ ůɢŮŰɘəɎ ɛŮ Űɘɠ ŬɜŬɕɖŰɐůŮɘɠ ɛˊɞɟŮɑ ɜŬ 

űŬɜɞɨɜ ɢɟɐůɘɛŬ ůŮ ŰɞɛŮɑɠ ɧˊɤɠ Űɞ Ůɛˊɧɟɘɞ.  

ɇɞ Google Trends Űɞ ɞˊɞɑɞ ˊɟɞůűɏɟŮɘ ŰɏŰɞɘɞɡ Ůɑŭɞɡɠ ŭŮŭɞɛɏɜŬ ɛˊɞɟŮɑ ɜŬ 

ɢɟɖůɘɛɞˊɞɘɖɗŮɑ ɔɘŬ ŭɘɎűɞɟɞɡɠ ůəɞˊɞɨɠ. ɄŬɟŬəɎŰɤ ˊŬɟŬŰɑɗŮɜŰŬɘ ɛŮɟɘəɞɑ: 



 
69 

- ȸŮɚŰɘůŰɞˊɞɑɖůɖ ɘůŰɞůŮɚɑŭɤɜ ɔɘŬ Űɘɠ ɛɖɢŬɜɏɠ ŬɜŬɕɐŰɖůɖɠ (Search Engine 

Optimization). Ʉɘɞ ŬɜŬɚɡŰɘəɎ ɔɑɜŮŰŬɘ ŮɨɟŮůɖ ˊŮɟɘŮɢɞɛɏɜɞɡ (ɚɏɝŮɘɠ əɚŮɘŭɘɎ ə.ɚˊ.) ɔɘŬ 

Űɞ ɞˊɞɑɞ ɡˊɎɟɢŮɘ Ŭɡɝɖɛɏɜɞ ŮɜŭɘŬűɏɟɞɜ ůŰɞ Google Trends ŬɡŰɧ ˊɟɞůŰɑɗŮŰŬɘ ůŰɘɠ 

ɘůŰɞůŮɚɑŭŮɠ ɩůŰŮ ŬɡŰɏɠ ɜŬ ŮɑɜŬɘ əŬɚɨŰŮɟɖ ɖ əŬŰɎŰŬɝɐ Űɞɡɠ Ŭˊɧ Űɞɜ Ŭɚɔɧɟɘɗɛɞ Űɤɜ 

ɛɖɢŬɜɩɜ ŬɜŬɕɐŰɖůɖɠ. 

- ȾŬɗɞɟɘůɛɧɠ ˊɟɞɥɧɜŰɤɜ ɛŮ ɛŮɔɎɚɞ ŮɜŭɘŬűɏɟɞɜ ɔɘŬ ŮɜŬůɢɧɚɖůɖ ɛŮ Űɞ Ůɛˊɧɟɘɞ. 

- ȺɨɟŮůɖ ůɢŮŰɘəɩɜ ˊɟɞɥɧɜŰɤɜ ɛŮ ŬɡŰɎ ůŰŬ ɞˊɞɑŬ ɡˊɎɟɢŮɘ ŮɜŭɘŬűɏɟɞɜ ɔɘŬ ɛŮɚɚɞɜŰɘəɐ 

ŮˊɏəŰŬůɖ ŮˊɘɢŮɘɟɐůŮɤɜ. 

- ɄŬɟŬəɞɚɞɨɗɖůɖ Űɞˊɘəɞɨ ŮɜŭɘŬűɏɟɞɜŰɞɠ ɔɘŬ ɓŮɚŰɑɤůɖ ŭɘəŰɨɞɡ ŭɘŬɜɞɛɐɠ. 

ɄŬɟŬŭŮɑɔɛŬŰɞɠ ɢɎɟɘɜ ŮɝŬůűɎɚɘůɖ ŮˊɎɟəŮɘŬɠ ŬˊɞɗɏɛŬŰɞɠ ůŰɘɠ ŬˊɞɗɐəŮɠ ˊɞɡ 

ɓɟɑůəɞɜŰŬɘ ůŮ ˊŮɟɘɞɢɏɠ ɛŮ Ŭɡɝɖɛɏɜɖ ŭɖɛɞŰɘəɧŰɖŰŬ ůŰŬ Google Trends. 

- ɄŬɟŬəɞɚɞɨɗɖůɖ Űɖɠ Ŭˊɧŭɞůɖɠ Űɖɠ ůŰɟŬŰɖɔɘəɐɠ ɛɎɟəŮŰɘɜɔə (marketing) Űɖɠ 

ŮˊɘɢŮɑɟɖůɖɠ. 

- ɄŬɟŬəɞɚɞɨɗɖůɖ Űɖɠ ɗɏůɖɠ ŬɜŰŬɔɤɜɘůŰɩɜ ɛŮ ɢɟɐůɖ Űɖɠ ůɨɔəɟɘůɖɠ ɧɟɤɜ Űɞɡ Google 

Trends. 

- Ʉɘɞ ŬˊɞŰŮɚŮůɛŬŰɘəɐ ŮˊɘəɞɘɜɤɜɑŬ, ɧˊɤɠ ɔɘŬ ɞɟɞɚɞɔɑŮɠ ɛŮ ˊŬɟɧɛɞɘŬ ůɖɛŬůɑŬ, ɛˊɞɟŮɑ 

ɜŬ ɔɑɜŮɘ ɏɟŮɡɜŬ ůŰɞ Google Trends ɔɘŬ Űɞ ˊɞɘɞɠ ɧɟɞɠ ŮɑɜŬɘ ˊɘɞ ɔɜɤůŰɧɠ ɩůŰŮ ɜŬ 

ɢɟɖůɘɛɞˊɞɘɖɗŮɑ ůŮ ɏɜŬ ŰɑŰɚɞ əŮɘɛɏɜɞɡ əɎˊɞɘɞ Ɏɟɗɟɞɡ əɚˊ. (Wolber, 2017). ũɘŬ 

ˊŬɟɎŭŮɘɔɛŬ ɞɘ ɧɟɞɘ çlivestreamè əŬɘ çwebcastè ŮəűɟɎɕɞɡɜ ˊŬɟŮɛűŮɟɏɠ ɜɧɖɛŬ, 

ŬɚɚɎ ůɐɛŮɟŬ ɧˊɤɠ űŬɑɜŮŰŬɘ ɞ əɧůɛɞɠ ŬɜŬɕɐŰŬ ˊŮɟɘůůɧŰŮɟɞ ɔɘŬ Űɞɜ ɧɟɞ 

«livestreamè Ůɜɩ ɛɏɢɟɘ Űɞ 2008 ɞ Ɏɚɚɞɠ ɧɟɞɠ ɐŰŬɜ ˊɘɞ ŭɖɛɞűɘɚɐɠ (ɆɢɐɛŬ 3ï32), 

ůɡɜŮˊɩɠ Ŭɜ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ ɞ ˊɘɞ ŭɖɛɞűɘɚɐɠ ɧɟɞɠ ɗŬ ɔɑɜŮɘ əŬɘ ˊŮɟɘůůɧŰŮɟɞ 

ŬɜŰɘɚɖˊŰɧɠ Ŭˊɧ Űɞ əɞɘɜɧ ŬɚɚɎ əŬɘ ɗŬ ɓɟŮɗŮɑ əŬɘ ˊɘɞ ŮɨəɞɚŬ ɖ ɘůŰɞůŮɚɑŭŬ ˊɞɡ Űɞ 

űɘɚɞɝŮɜŮɑ Ŭˊɧ Űɘɠ ɛɖɢŬɜɏɠ ŬɜŬɕɐŰɖůɖɠ. 

 

ɆɢɐɛŬ 3ï32: Ɇɨɔəɟɘůɖ ɧɟɤɜ ɛŮ ˊŬɟŮɛűŮɟŮɑɠ ůɖɛŬůɑŮɠ (trends.google.com) 

3.4.2 Google Trends Ŭˊɧ ŮɟŮɡɜɖŰɘəɐ ůəɞˊɘɎ 
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ȾŬɗɩɠ ɞɘ ŬɜŬɕɖŰɐůŮɘɠ ůŰɞ ŭɘŬŭɑəŰɡɞ əŬɘ ɛŮ Űɖ ůŮɘɟɎ Űɞɡ Google Trends ŬˊɞŰŮɚɞɨɜ ɛɘŬ 

ɛŮɔɎɚɖ əŬɘ ɢɟɐůɘɛɖ ˊɖɔɐ ˊɚɖɟɞűɞɟɘɩɜ Űɖɠ ɞˊɞɑŬɠ ŰŬ ŭŮŭɞɛɏɜŬ ŮɑɜŬɘ ŭɡɜŬŰɧɜ ɜŬ 

ɢɟɖůɘɛŮɨůɞɡɜ ůŮ ŭɘɎűɞɟɞɡɠ ŰɞɛŮɑɠ, ɏɢŮɘ ˊŬɟŬŰɖɟɖɗŮɑ ɛŮɔɎɚɞ ŮɟŮɡɜɖŰɘəɧ ŮɜŭɘŬűɏɟɞɜ 

ɧůɞɜ ŬűɞɟɎ Űɞ ŮɟɔŬɚŮɑɞ Űɞɡ Google Trends. ȼ ŮɟŮɡɜɖŰɘəɐ ŭɟŬůŰɖɟɘɧŰɖŰŬ ɞɡůɘŬůŰɘəɎ 

ɝŮəɑɜɖůŮ ůŰɞɜ ŰɞɛɏŬ Űɖɠ ŮˊɘŭɖɛɘɞɚɞɔɑŬɠ Ŭˊɧ Űɞɡɠ Ginsberg, et al. (Ginsberg, et al., 2009) 

ɞɘ ɞˊɞɑɞɘ ɢɟɖůɘɛɞˊɞɑɖůŬɜ Űɞ Google Trends ɔɘŬ ɜŬ ɘɢɜɖɚŬŰɐůɞɡɜ Űɖɜ ŮɓŭɞɛŬŭɘŬɑŬ 

ɏɝŬɟůɖ Űɖɠ Ůˊɞɢɘəɐɠ ɔɟɑˊɖɠ ůŰɞɜ ˊɚɖɗɡůɛɧ Űɤɜ ȼ.Ʉ.ȷ. ȷɜŬəɎɚɡɣŬɜ ˊɤɠ ɡˊɎɟɢŮɘ 

ɡɣɖɚɐ ůɡůɢɏŰɘůɖ ŬɜɎɛŮůŬ ůŰɖ ůɢŮŰɘəɐ ŭɖɛɞŰɘəɧŰɖŰŬ ɞɟɘůɛɏɜɤɜ ɧɟɤɜ ŬɜŬɕɐŰɖůɖɠ əŬɘ 

ůŮ ˊɞůɞůŰɎ ŮˊɘůəɏɣŮɤɜ ɔɘŬŰɟɩɜ ůŮ ŬůɗŮɜŮɑɠ ˊɞɡ ˊŬɟɞɡůɘɎɕɞɡɜ ůɡɛˊŰɩɛŬŰŬ ŬɜɎɚɞɔŬ 

ɛŮ ŬɡŰɎ Űɞɡ ɘɞɨ Űɖɠ ɔɟɑˊɖɠ. ɇɞ ɛɞɜŰɏɚɞ ˊɞɡ ɏűŰɘŬɝŬɜ ɛŮŰŬŰɟɎˊɖəŮ ůŮ ɏɜŬ ůɨůŰɖɛŬ 

ˊŬɟŬəɞɚɞɨɗɖůɖɠ Űɞɡ ɘɞɨ ůŮ ˊɟŬɔɛŬŰɘəɧ ɢɟɧɜɞ Űɞ ɞˊɞɑɞ ɛˊɞɟŮɑ ɜŬ ˊɟɞɓɚɏɣŮɘ Űɖ 

ŭɟŬůŰɖɟɘɧŰɖŰŬ Űɖɠ ɔɟɑˊɖɠ ɛɘŬ ɐ ŭɨɞ ŮɓŭɞɛɎŭŮɠ ˊɟɘɜ Űɖɜ ŭɖɛɞůɑŮɡůɖ ŬɜŬűɞɟɩɜ Ŭˊɧ ŰŬ 

ȾɏɜŰɟŬ Ⱥɚɏɔɢɞɡ əŬɘ Ʉɟɧɚɖɣɖɠ ȷůɗŮɜŮɘɩɜ Űɖɠ ȷɛŮɟɘəɐɠ (CDC). ɄŮɟŬɘŰɏɟɤ ŭɖɛɞůɘŮɨůŮɘɠ 

ŮˊɘəŮɜŰɟɩɜɞɜŰŬɘ ůŮ ˊɟɞɓɚɏɣŮɘɠ əŬɘ ůŮ Ɏɚɚɞɡɠ ŰɞɛŮɑɠ ɧˊɤɠ ŬɡŰɧɠ Űɖɠ ɞɘəɞɜɞɛɑŬɠ ɧˊɞɡ 

ɞɘ Askitas əŬɘ Zimmermann (Askitas & Zimmermann, 2009) ɢɟɖůɘɛɞˊɞɑɖůŬɜ ɛɖɜɘŬɑŬ 

ŭŮŭɞɛɏɜŬ ŬɜŬɕɖŰɐůŮɤɜ ůŰɖ ɔŮɟɛŬɜɘəɐ ɔɚɩůůŬ əŬɘ ɓɟɐəŬɜ ɛɘŬ ɘůɢɡɟɐ ůɡůɢɏŰɘůɖ 

ŬɜɎɛŮůŬ ůŮ ŬɜŬɕɖŰɐůŮɘɠ ɚɏɝŮɤɜ əɚŮɘŭɘɩɜ əŬɘ ůŮ Űɘɛɏɠ ŬɜŮɟɔɑŬɠ ɏŰůɘ ˊɟɧŰŮɘɜŬɜ ɏɜŬ Űɟɧˊɞ 

ˊŬɟŬəɞɚɞɨɗɖůɖɠ  əŬɘ ˊɟɧɔɜɤůɖɠ Űɤɜ ŬɚɚŬɔɩɜ ůŰɘɠ ůɡɜɗɐəŮɠ Űɖɠ ɞɘəɞɜɞɛɑŬɠ. 

ȳˊɤɠ ɐŭɖ ɏɢŮɘ ŬɜŬűŮɟɗŮɑ ůŮ Ŭɟɢɘəɐ ŮɜɧŰɖŰŬ Űɖɠ ˊŬɟɞɨůŬɠ ŮɟɔŬůɑŬɠ, Ŭˊɧ Űɞɡɠ 

ˊɟɩŰɞɡɠ ˊɞɡ ŮɝɏŰŬůŬɜ Ŭɜ Űɞ ŮɟɔŬɚŮɑɞ Űɞɡ Google Trends ɏɢŮɘ ˊɟɞɔɜɤůŰɘəɐ ɘůɢɨ ɐŰŬɜ 

ɞɘ Choi əŬɘ Varian (Choi & Varian, 2012) ɞɘ ɞˊɞɑɞɘ ŮɘůɐɔŬɔŬɜ ŭŮŭɞɛɏɜŬ Ŭˊɧ Űɖɜ 

ŮűŬɟɛɞɔɐ ůŮ ˊŬɚɘɜŭɟɞɛɘəɎ ɛɞɜŰɏɚŬ ˊɟɞɓɚɏɣŮɤɜ əŬɘ əŬŰɎűŮɟŬɜ ɜŬ ŮˊɘŰɨɢɞɡɜ ɓŮɚŰɑɤůɖ 

ůŰɖɜ ŬəɟɑɓŮɘŬ Űɖɠ ˊɟɧɔɜɤůɖɠ ˊɤɚɐůŮɤɜ ůŮ əɚɎŭɞɡɠ ɧˊɤɠ Űɞ ɚɘŬɜɘəɧ Ůɛˊɧɟɘɞ, ɖ 

ŬɡŰɞəɘɜɖŰɞɓɘɞɛɖɢŬɜɑŬ, ɖ ŬɔɞɟɎ ŬəɘɜɐŰɤɜ əŬɘ ɞ Űɞɡɟɘůɛɧɠ. ɆŮ ŬɡŰɐɜ Űɖɜ ŮɟɔŬůɑŬ ɓɟɏɗɖəŮ 

ɧŰɘ ɖ Ůɜɑůɢɡůɖ Űɤɜ ˊɟɞɔɜɤůŰɘəɩɜ ɛɞɜŰɏɚɤɜ ɛŮ ŭŮŭɞɛɏɜŬ Ŭˊɧ Űɞ Google Trends ŮɑɜŬɘ 

ɢɟɐůɘɛɖ ˊŮɟɘůůɧŰŮɟɞ ɔɘŬ ˊɟɞɓɚɏɣŮɘɠ əɞɜŰɘɜɩɜ ůŮ ɢɟɞɜɘəɧ ɞɟɑɕɞɜŰŬ ɔŮɔɞɜɧŰɤɜ ŮˊŮɘŭɐ 

ɖ ŮűŬɟɛɞɔɐ ˊŬɟɏɢŮɘ ˊɚɖɟɞűɞɟɑŮɠ ůɢŮŰɘəɎ ɛŮ Űɖɜ ŬɚɚŬɔɐ ůŰɞ ŮɜŭɘŬűɏɟɞɜ ɔɘŬ əɎˊɞɘɞ 

ŬɜŬɕɖŰɞɨɛŮɜɞ ɧɟɞ, ŭɖɚŬŭɐ űŬɜŮɟɩɜŮɘ Űɞ ůɖɛŮɑɞ əŬɛˊɐɠ ůŰɖ ŭɖɛɞŰɘəɧŰɖŰɎ Űɞɡ. ȷɜ əŬɘ 

ɖ ˊɟɧɔɜɤůɖ ˊɤɚɐůŮɤɜ ŬˊɞŰŮɚŮɑ ɏɜŬ ůɖɛŬɜŰɘəɧ ˊŮŭɑɞ ŮűŬɟɛɞɔɐɠ Űɤɜ ŭŮŭɞɛɏɜɤɜ Űɞɡ 

Google Trends ŮəŰŮɜɏůŰŮɟɖ ŬɜŬűɞɟɎ ůŰɖɜ ŮɟŮɡɜɖŰɘəɐ ŭɟŬůŰɖɟɘɧŰɖŰŬ ůŮ ŬɡŰɧɜ Űɞ ŰɞɛɏŬ 

əŬɘ ůɡɔəŮəɟɘɛɏɜŬ ůŰɞɜ əɚɎŭɞ Űɖɠ ŬɡŰɞəɘɜɖŰɞɓɘɞɛɖɢŬɜɑŬɠ ɔɑɜŮŰŬɘ ůŰɞ ɛɏɟɞɠ Űɖɠ 

ɓɘɓɚɘɞɔɟŬűɘəɐɠ ŬɜŬůəɧˊɖůɖɠ Űɖɠ ˊŬɟɞɨůŬɠ ŮɟɔŬůɑŬɠ ɖ ɞˊɞɑŬ ŬůɢɞɚŮɑŰŬɘ ŮɘŭɘəɎ ɛŮ ŬɡŰɧ 

Űɞ ɗɏɛŬ. 

ȯɚɚɞɘ ŰɞɛŮɑɠ ɔɘŬ Űɞɡɠ ɞˊɞɑɞɡɠ ɛŮɚŮŰɐɗɖəŮ ɖ ŮűŬɟɛɞɔɐ Űɤɜ ŭŮŭɞɛɏɜɤɜ Google Trends 

ůŰɖɜ ˊɟɧɔɜɤůɖ ŮɑɜŬɘ ɞɘ ˊɟɞɓɚɏɣŮɘɠ Űɖɠ əɑɜɖůɖɠ Űɤɜ Űɘɛɩɜ Űɞɡ ɢɟɖɛŬŰɘůŰɖɟɑɞɡ. ɀɘŬ 

ŰɏŰɞɘŬ ŭɖɛɞůɑŮɡůɖ ŮɑɜŬɘ ŬɡŰɐ Űɤɜ Preis, Moat əŬɘ Stanley (Preis, Moat, & Stanley, 2013) 

ɞɘ ɞˊɞɑɞɘ ɏűŰɘŬɝŬɜ ɛɘŬ ůŰɟŬŰɖɔɘəɐ ŮɛˊɞɟɑŬɠ (trading) Űɞɡ ɢɟɖɛŬŰɘůŰɖɟɘŬəɞɨ ŭŮɑəŰɖ Dow 

Jones Industrial Average (DIJA) ɖ ɞˊɞɑŬ ˊɟɞɏɓɚŮˊŮ Űɘɠ əɘɜɐůŮɘɠ Űɖɠ Űɘɛɐɠ Űɞɡ ŭŮɑəŰɖ 

ɓŬůɘɕɧɛŮɜɖ ůŮ ŭŮŭɞɛɏɜŬ Űɞɡ Google Trends ˊɞɡ ŬűɞɟɞɨůŬɜ ŬɜŬɕɖŰɐůŮɘɠ ɚɏɝŮɤɜ-

əɚŮɘŭɘɩɜ Űɖɠ ɞɘəɞɜɞɛɑŬɠ, ŭɖɚŬŭɐ ɧɟɞɡɠ ɧˊɤɠ çəɟɑůɖè, çɢɟɏɞɠè, çˊɚɖɗɤɟɘůɛɧɠè əɚˊ. 

ȷəɧɛŬ ɛŮɚŮŰɐɗɖəŮ ɖ ɢɟɐůɖ Űɞɡ Google Trends əŬɘ ůŰɖɜ ˊɟɧɔɜɤůɖ əɞɘɜɤɜɘəɞˊɞɚɘŰɘəɩɜ 

ɔŮɔɞɜɧŰɤɜ ɧˊɤɠ Űɞ 2011 ɞɘ Lui, Metaxas, & Mustafaraj (Lui, Metaxas, & Mustafaraj, 



 
71 

2011) ɢɟɖůɘɛɞˊɞɑɖůŬɜ ŭŮŭɞɛɏɜŬ ŬɜŬɕɖŰɐůŮɤɜ ɔɘŬ ɜŬ ŬɜŬɚɨůɞɡɜ Űɘɠ ˊɘɗŬɜɧŰɖŰŮɠ ɜɑəɖɠ 

ɡˊɞɣɖűɑɤɜ ˊɞɡ ůɡɛɛŮŰŮɑɢŬɜ ůŰɘɠ Ůəɚɞɔɏɠ ɔɘŬ Űɖɜ ŬɛŮɟɘəŬɜɘəɐ ɔŮɟɞɡůɑŬ Űɞ 2008 əŬɘ Űɞ 

2010. ɆŮ ŬɡŰɐ Űɖ ɛŮɚɏŰɖ ɖ ɘəŬɜɧŰɖŰŬ Űɞɡ Google Trends ůŰɖ ˊɟɧɓɚŮɣɖ Űɤɜ ɜɘəɖŰɩɜ ŭŮɜ 

ɐŰŬɜ ůɢŮŰɘəɎ ɡɣɖɚɧŰŮɟɖ ůŮ ůɨɔəɟɘůɖ ɛŮ ůɡɛɓŬŰɘəɏɠ ŭɖɛɞůəɞˊɐůŮɘɠ Űɖɠ ŮűɖɛŮɟɑŭŬɠ 

New York Times əɎŰɘ ˊɞɡ ɏŭŮɘɝŮ əŬɘ ŰŬ ɧɟɘŬ Űɖɠ ˊɟɞɔɜɤůŰɘəɐɠ ɘůɢɨɞɠ Űɖɠ ŮűŬɟɛɞɔɐɠ. 

Ⱥˊɑůɖɠ ůŰɞ ɑŭɘɞ ˊŮŭɑɞ ɞɘ Mavragani əŬɘ Tsagarakis (Mavragani & Tsagarakis, 2019) 

ˊŬɟɞɡůɑŬůŬɜ ɛɘŬ ɛŮɗɞŭɞɚɞɔɑŬ ɔɘŬ ˊɟɧɓɚŮɣɖ ŬˊɞŰŮɚŮůɛɎŰɤɜ ŭɖɛɞɣɖűɘůɛɎŰɤɜ 

ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ Űɞ Google Trends. ȼ ɛɏɗɞŭɞɠ ŬɡŰɐ ŮűŬɟɛɧůŰɖəŮ ůŰɞ ŭɖɛɞɣɐűɘůɛŬ 

Űɖɠ ɆəɤŰɑŬɠ Űɞ 2014, ůŰɞ Ůɚɚɖɜɘəɧ ŭɖɛɞɣɐűɘůɛŬ Űɞɡ 2015 əŬɘ ůŮ ɎɚɚŮɠ ŰɏůůŮɟɘɠ 

ˊŮɟɘˊŰɩůŮɘɠ. ȼ ɛɏɗɞŭɞɠ ŬɡŰɐ ɏŭŮɘɝŮ əŬɚɏɠ ŮˊɘŭɧůŮɘɠ əŬɘ ůŮ əɎˊɞɘŮɠ ˊŮɟɘˊŰɩůŮɘɠ 

ɝŮˊɏɟŬůŮ əŬɘ Űɖɜ ŬəɟɑɓŮɘŬ Ůˊɑůɖɛɤɜ ŭɖɛɞůəɞˊɐůŮɤɜ. 

ɆŰɞ ŰɞɛɏŬ Űɞɡ Űɞɡɟɘůɛɞɨ ɛŮɚɏŰŮɠ ɏɢɞɡɜ ɔɑɜŮɘ ɧˊɤɠ ŬɡŰɐ Űɤɜ Bangwayo-Skeete əŬɘ 

Skeete (Bangwayo-Skeete & Skeete, 2014) ˊɞɡ ŬɜɏɚɡůŮ əŬŰɎ ˊɧůɞ ɛˊɞɟŮɑ ɖ ɢɟɐůɖ 

ŭŮŭɞɛɏɜɤɜ Űɞɡ Google Trends ɜŬ ɓŮɚŰɘɩůŮɘ Űɖɜ ˊɟɧɔɜɤůɖ Űɤɜ ŬűɑɝŮɤɜ ŰɞɡɟɘůŰɩɜ ůŰɖɜ 

ˊŮɟɘɞɢɐ Űɖɠ ȾŬɟŬɥɓɘəɐɠ. 

ȳˊɤɠ ŮɑɜŬɘ űŬɜŮɟɧ ɡˊɎɟɢŮɘ ɛŮɔɎɚɞ Ůɨɟɞɠ ŮűŬɟɛɞɔɩɜ Űɤɜ ŭŮŭɞɛɏɜɤɜ Űɞɡ Google 

Trends ůŮ ŭɘɎűɞɟɞɡɠ ŰɞɛŮɑɠ. ȼ ůɡɔəŮəɟɘɛɏɜɖ ˊɚŬŰűɧɟɛŬ ŬˊɞŰŮɚŮɑ ɛɘŬ ˊɚɞɨůɘŬ ˊɖɔɐ 

ˊɚɖɟɞűɞɟɘɩɜ ůɢŮŰɘəɎ ɛŮ Űɖ ůɡɛˊŮɟɘűɞɟɎ Űɤɜ ɢɟɖůŰɩɜ Űɞɡ ŭɘŬŭɘəŰɨɞɡ Űɤɜ ɞˊɞɑɤɜ ɞ 

Ŭɟɘɗɛɧɠ ɞɚɞɏɜŬ əŬɘ ŬɡɝɎɜŮŰŬɘ. ɆɡɜŮˊɩɠ ůŰɞ ɛɏɚɚɞɜ ɡˊɎɟɢŮɘ ˊŮɟɘɗɩɟɘɞ ɜŬ ŭɞəɘɛŬůŰɞɨɜ 

ŰŬ ŭŮŭɞɛɏɜŬ Űɖɠ ɘůŰɞůŮɚɑŭŬɠ ɔɘŬ ˊɟɧɔɜɤůɖ ɐ ˊŬɟŬəɞɚɞɨɗɖůɖ əŬɘ ůŮ ɜɏɞɡɠ əɚɎŭɞɡɠ 

ɢɤɟɑɠ ɧɛɤɠ ŬɡŰɎ ɜŬ ŬˊɞŰŮɚɞɨɜ ˊɎɜŰŬ Űɞ ˊɘɞ əɟɑůɘɛɞ əɞɛɛɎŰɘ ůŰɞ ůɢŮŭɘŬůɛɧ 

ůɡůŰɖɛɎŰɤɜ ŬɜɎɚɡůɖɠ ɐ ˊɟɧɓɚŮɣɖɠ. 

3.4.3 ɀŮɘɞɜŮəŰɐɛŬŰŬ Google Trends 

ɀˊɞɟŮɑ Űɞ Google Trends ɜŬ ˊŬɟɞɡůɘɎůŰɖəŮ ˊŬɟŬˊɎɜɤ ɤɠ ɏɜŬ ɘůɢɡɟɧ ŮɟɔŬɚŮɑɞ Űɞ 

ɞˊɞɑɞ ŬɜŰɘəŬŰɞˊŰɟɑɕŮɘ Űɞ ŮɜŭɘŬűɏɟɞɜ Űɤɜ ɢɟɖůŰɩɜ Űɞɡ ŭɘŬŭɘəŰɨɞɡ əŬɘ ŰŬ ŭŮŭɞɛɏɜŬ ˊɞɡ 

ˊɟɞəɨˊŰɞɡɜ Ŭˊɧ ŬɡŰɧ ɛˊɞɟɞɨɜ Ůɜɘůɢɨůɞɡɜ ŭɘɎűɞɟŬ ˊɟɞɓɚŮˊŰɘəɎ ɛɞɜŰɏɚŬ, ŬɡŰɧ ɧɛɤɠ 

ŭŮ ůɖɛŬɑɜŮɘ ɧŰɘ ŭŮɜ ɡˊɎɟɢɞɡɜ əŬɘ əɎˊɞɘŬ ɛŮɘɞɜŮəŰɐɛŬŰŬ ůɢŮŰɘəɎ ɛŮ Űɖ ɢɟɐůɖ Űɞɡ Google 

Trends ŰŬ ɞˊɞɑŬ ˊŬɟŬŰɑɗŮɜŰŬɘ ůŮ ŬɡŰɐ Űɖɜ ŮɜɧŰɖŰŬ. ȷɜŬɚɡŰɘəɧŰŮɟŬ: 

- Ƀɘ Ŭɚɔɧɟɘɗɛɞɘ ɛŮ Űɞɡɠ ɞˊɞɑɞɡɠ ɖ Google ůɡɚɚɏɔŮɘ ŰŬ ŭŮɑɔɛŬŰŬ ŭŮŭɞɛɏɜɤɜ ŮɑɜŬɘ 

ɎɔɜɤůŰɞɘ ŭɖɚŬŭɐ ŬˊɞŰŮɚɞɨɜ ɛŬɨɟɞ əɞɡŰɑ (black box). ȰɢŮɘ ŬɜŬűŮɟɗŮɑ əɘɧɚŬɠ Ŭˊɧ 

ŮɟŮɡɜɖŰɏɠ ɧŰɘ ɖ ŮŰŬɘɟŮɑŬ ůɡɢɜɎ ŬɚɚɎɕŮɘ Űɞɡɠ Ŭɚɔɞɟɑɗɛɞɡɠ əŬɘ əŬŰô ŮˊɏəŰŬůɖ Űɞɜ 

Űɟɧˊɞ ˊɞɡ ůɡɚɚɏɔɞɜŰŬɘ ŰŬ ŭŮŭɞɛɏɜŬ əɎɜɞɜŰŬɠ Űɘɠ ˊɟɞɓɚɏɣŮɘɠ ŬůŰŬɗŮɑɠ. 

- ȼ ŭŮɘɔɛŬŰɞɚɖɣɑŬ ɔɑɜŮŰŬɘ Ŭˊɧ Űɖɜ ŮŰŬɘɟŮɑŬ ɔɘŬ Ůɛˊɞɟɘəɞɨɠ əɘ ɧɢɘ ŮˊɘůŰɖɛɞɜɘəɞɨɠ 

ůəɞˊɞɨɠ ɛŮ ůŰɧɢɞ Űɞ əɏɟŭɞɠ, ɎɟŬ ɏŰůɘ ŭŮ ŭɘŬűɡɚɎůůŮŰŬɘ əɎˊɞɘɞ ɡɣɖɚɧ ŮˊɑˊŮŭɞ 

ŬɝɘɞˊɘůŰɑŬɠ Űɧůɞ Űɤɜ ɛŮɗɧŭɤɜ ɧůɞ əŬɘ Űɤɜ ŭŮŭɞɛɏɜɤɜ. 

- ȿɧɔɤ Űɖɠ ɞɛŬɚɞˊɞɑɖůɖɠ Ůɜɧɠ Űɧůɞ ɛŮɔɎɚɞɡ ɧɔəɞɡ ŭŮŭɞɛɏɜɤɜ, ɛŮ Űɖɜ 

əŬɜɞɜɘəɞˊɞɑɖůɖ əŬɘ Űɖɜ Ŭˊɧŭɞůɖ ɓŬɗɛɞɚɞɔɑŬɠ əɚˊ. ɈˊɎɟɢŮɘ əɑɜŭɡɜɞɠ 

ɡˊŮɟˊɟɞůŬɟɛɞɔɐɠ (overfitting) Űɤɜ ˊɟɞɓɚŮˊŰɘəɩɜ ɛɞɜŰɏɚɤɜ. 

- ɆŰɖɜ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ ˊɞɡ ŬűɞɟɎ Űɖɜ ˊɟɧɔɜɤůɖ ˊɤɚɐůŮɤɜ ŭŮɜ ˊɟɏˊŮɘ ɜŬ 

ůɡůɢŮŰɑɕŮŰŬɘ ŬˊɧɚɡŰŬ ɖ ŬɜŬɕɐŰɖůɖ Űɞɡ ɢɟɐůŰɖ ɛŮ Űɖɜ ˊɟɧɗŮůɖ ŬɔɞɟɎɠ Űɞɡ 
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ůɡɔəŮəɟɘɛɏɜɞɡ ˊɟɞɥɧɜŰɞɠ, ɔɘŬ ˊŬɟɎŭŮɘɔɛŬ ɛˊɞɟŮɑ əɎˊɞɘɞɠ ɢɟɐůŰɖɠ ɜŬ əɎɜŮɘ 

ŬɜŬɕɐŰɖůɖ ɔɘŬ ŭɘɎűɞɟŬ ɛɞɜŰɏɚŬ ŬɡŰɞəɘɜɐŰɤɜ əŬɘ ɜŬ əŬŰŬɚɐɝŮɘ ůŰɖɜ ŬɔɞɟɎ Ůɜɧɠ ɐ ɜŬ 

ɛɖɜ ŬɔɞɟɎůŮɘ əŬɗɧɚɞɡ. 

- ŪŬ ˊɟɏˊŮɘ Ůˊɑůɖɠ ɜŬ ŭɘŮɡəɟɘɜɘůɗŮɑ ˊɧŰŮ əɎˊɞɘɞɠ ɢɟɐůŰɖɠ əɎɜŮɘ ŬɜŬɕɐŰɖůɖ ɔɘŬ Űɖɜ 

ŬɔɞɟɎ Ůɜɧɠ əŬɘɜɞɨɟɔɘɞɡ ŬɡŰɞəɘɜɐŰɞɡ əɎŰɘ Űɞ ɞˊɞɑɞ ŮɝŮŰɎɕŮɘ ŬɡŰɐ ŮɟɔŬůɑŬ əŬɘ ˊɧŰŮ 

Ůɜɧɠ ɛŮŰŬɢŮɘɟɘůɛɏɜɞɡ. ɆɡɜŮˊɩɠ ɡˊɎɟɢŮɘ ɞ əɑɜŭɡɜɞɠ ŰŬ ŭŮŭɞɛɏɜŬ Űɞɡ Google Trends 

ɜŬ ˊɟɞůŭɩůɞɡɜ ɚŬɜɗŬůɛɏɜɖ ˊɚɖɟɞűɞɟɑŬ ůŰŬ ɛɞɜŰɏɚŬ. 
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4. ȺűɞŭɘŬůŰɘəɐ ȷɚɡůɑŭŬ Űɖɠ ȷɡŰɞəɘɜɖŰɞɓɘɞɛɖɢŬɜɑŬɠ ůŰɖɜ 

ȺɚɚɎŭŬ 

4.1 ȽůŰɞɟɑŬ Űɖɠ ŬɡŰɞəɘɜɖŰɞɓɘɞɛɖɢŬɜɑŬɠ ůŰɖɜ ȺɚɚɎŭŬ 

ȼ ȺɚɚɎŭŬ ůɐɛŮɟŬ ɏɢŮɘ ɛɘŬ ɘůɢɜɐ ɓɘɞɛɖɢŬɜɘəɐ ŭɟŬůŰɖɟɘɧŰɖŰŬ ɧůɞɜ ŬűɞɟɎ Űɖɜ ˊŬɟŬɔɤɔɐ 

ɛɖɢŬɜɞəɑɜɖŰɤɜ ɞɢɖɛɎŰɤɜ. ɆɨɛűɤɜŬ ɛŮ ůŰɞɘɢŮɑŬ Űɞɡ 2018 (ACEA , 2018) ɛɧɚɘɠ Űɞ 0,6% 

Űɤɜ ŮɟɔŬɕɞɛɏɜɤɜ Űɞɡ ůɡɜɞɚɘəɞɨ ɓɘɞɛɖɢŬɜɘəɞɨ əɚɎŭɞɡ Űɖɠ ɢɩɟŬɠ ŬˊŬůɢɞɚŮɑŰŬɘ ɎɛŮůŬ 

ůŰɖɜ ŬɡŰɞəɘɜɖŰɞɓɘɞɛɖɢŬɜɑŬ. ȼ ɓɘɞɛɖɢŬɜɘəɐ ŬɡŰɐ ŭɟŬůŰɖɟɘɧŰɖŰŬ ˊŮɟɘɞɟɑɕŮŰŬɘ ůŮ 

ˊŬɟŬɔɤɔɐ ůŰɟŬŰɘɤŰɘəɩɜ ɞɢɖɛɎŰɤɜ, ɚŮɤűɞɟŮɑɤɜ ŬůŰɘəɩɜ ůɡɔəɞɘɜɤɜɘɩɜ, 

ŬˊɞɟɟɘɛɛŬŰɞűɧɟɤɜ əɚˊ. Ŭˊɧ ŮˊɘɢŮɘɟɐůŮɘɠ ɧˊɤɠ ɖ Ⱥɚɚɖɜɘəɐ ȸɘɞɛɖɢŬɜɑŬ ɃɢɖɛɎŰɤɜ 

(ȺȿȸɃ) ůŰɖɜ ɞˊɞɑŬ ŮɛˊɚɏəŮŰŬɘ Űɞ Ⱥɚɚɖɜɘəɧ ŭɖɛɧůɘɞ. ȼ ůɡɔəŮəɟɘɛɏɜɖ ˊŬɟŬɔɤɔɐ 

ɓŬůɑɕŮŰŬɘ əɡɟɑɤɠ ůŰɖɜ ɛŮŰŬŰɟɞˊɐ ŮɘůŬɔɧɛŮɜɤɜ ɞɢɖɛɎŰɤɜ ɛŮ ůəɞˊɧ Űɖɜ ɘəŬɜɞˊɞɑɖůɖ 

ŬɜŬɔəɩɜ ɧˊɤɠ ŬɡŰɏɠ Űɞɡ ůŰɟŬŰɞɨ, Űɞɡ ˊɡɟɞůɓŮůŰɘəɞɨ ůɩɛŬŰɞɠ əŰɚ. 

ũŮɜɘəɎ ůŰɖɜ ȺɚɚɎŭŬ ŮɑɜŬɘ ŬɜɨˊŬɟəŰɖ ɖ əŬŰŬůəŮɡɐ ɞɢɖɛɎŰɤɜ əŬɘ ɘŭɘŬɑŰŮɟŬ ɖ ˊŬɟŬɔɤɔɐ 

ŮˊɘɓŬŰɘəɩɜ ŬɡŰɞəɘɜɐŰɤɜ. ȼ əŬŰɎůŰŬůɖ ŬɡŰɐ ŭŮɜ ɐŰŬɜ ɧɛɤɠ ˊɎɜŰŬ ɏŰůɘ, ˊŬɚɘɧŰŮɟŬ ŮɑɢŬɜ 

ɔɑɜŮɘ ŬɝɘɧɚɞɔŮɠ ˊɟɞůˊɎɗŮɘŮɠ ɔɘŬ ŭɖɛɘɞɡɟɔɑŬ ŮˊɘɢŮɘɟɐůŮɤɜ ŬɡŰɞəɘɜɖŰɞɓɘɞɛɖɢŬɜɑŬɠ ůŰɞ 

Ůɚɚɖɜɘəɧ ɢɩɟɞ, əɎˊɞɘŮɠ Ŭˊɧ ŬɡŰɏɠ ŭɟŬůŰɖɟɘɞˊɞɘɐɗɖəŬɜ ɛŮ ŮˊɘŰɡɢɑŬ ɔɘŬ əɎˊɞɘŮɠ 

ŭŮəŬŮŰɑŮɠ, ɎɚɚŮɠ ŭŮɜ əŬŰɎűŮɟŬɜ əŬɜ ɜŬ Ŭɟɢɑůɞɡɜ Űɖ ɚŮɘŰɞɡɟɔɑŬ Űɞɡɠ, Ůɜɩ ɛŮɟɘəɏɠ 

ɡˊɐɟɝŬɜ ɘŭɘŬɑŰŮɟŬ əŬɘɜɞŰɧɛŮɠ ɔɘŬ Űɖɜ Ůˊɞɢɐ Űɞɡɠ. ȸɏɓŬɘŬ ɖ əŬŰɎɚɖɝɖ ɧɚɤɜ ŬɡŰɩɜ Űɤɜ 

ŮˊɘɢŮɘɟɐůŮɤɜ ɐŰŬɜ ɞ ŰŮɟɛŬŰɘůɛɧɠ Űɤɜ ŭɟŬůŰɖɟɘɞŰɐŰɤɜ Űɞɡɠ əɡɟɑɤɠ ɚɧɔɤ 

əɞɘɜɤɜɘəɞˊɞɚɘŰɘəɩɜ ůɡɔəɡɟɘɩɜ ŬɡŰɧɜ Űɞɜ əŬɘɟɧ, ŬűɐɜɞɜŰŬɠ ɏŰůɘ Űɖɜ ȺɚɚɎŭŬ ɛŮ 

ɛɖŭŬɛɘɜɐ ůɢŮŭɧɜ ŭɟŬůŰɖɟɘɧŰɖŰŬ ůŰɞɜ ŰɞɛɏŬ Űɖɠ ŬɡŰɞəɘɜɖŰɞɓɘɞɛɖɢŬɜɑŬɠ. ɄŬɟŬəɎŰɤ 

ɔɑɜŮŰŬɘ ɛɘŬ ůɡɜɞˊŰɘəɐ ŬɜŬűɞɟɎ ůŮ əɎˊɞɘŮɠ Ŭˊɧ Űɘɠ ˊɟɞůˊɎɗŮɘŮɠ ɔɘŬ ŭɖɛɘɞɡɟɔɑŬ 

ŬɡŰɞəɘɜɖŰɞɓɘɞɛɖɢŬɜɑŬɠ ůŰɖɜ ȺɚɚɎŭŬ. 

ɇɖ ŭŮəŬŮŰɑŬ Űɞɡ 1970 ɘŭɟɨɗɖəŮ ůŰɖ ŪŮůůŬɚɞɜɑəɖ ɖ NAMCO (National Motor Company) 

ɧˊɞɡ əŬŰŬůəŮɨŬůŮ ŭɘɎűɞɟŬ ɛɞɜŰɏɚŬ ŬɡŰɞəɘɜɐŰɤɜ ˊɞɚɚɎ ɤɠ ɛŮŰŬŰɟɞˊɏɠ Ɏɚɚɤɜ 

ɞɢɖɛɎŰɤɜ ɧˊɤɠ Citroen əɚˊ. ɇɞ ˊɘɞ ɔɜɤůŰɧ ɛɞɜŰɏɚɞ ˊɞɡ əŬŰŬůəŮɨŬůŮ ŮɑɜŬɘ Űɞ Pony 

Ŭˊɧ Űɞ 1972 ɤɠ Űɞ 1980, ɓŬůɘůɛɏɜɞ ůŮ ɛɖɢŬɜɘəɎ ɛɏɟɖ Űɞɡ Citroen 2CV, ɛŮ ɞɜɞɛŬůɑŬ 

Pony-Citroen (ɆɢɐɛŬ 4ï1), ˊŬɟɎɢɗɖəŬɜ ˊɎɜɤ Ŭˊɧ 18000 əɞɛɛɎŰɘŬ. ɇɞ ɛɞɜŰɏɚɞ ŬɡŰɧ 

ŮˊŮɘŭɐ ɐŰŬɜ ˊɟɞůɘŰɧ Űɧůɞ ůŰɞ əɧůŰɞɠ ɚŮɘŰɞɡɟɔɑŬɠ ɧůɞ əŬɘ ůŰɖ ůɡɜŰɐɟɖůɐ Űɞɡ ɏɔɘɜŮ 

ŭɖɛɞűɘɚɏɠ ůŰɘɠ Ⱥɚɚɖɜɘəɏɠ ȰɜɞˊɚŮɠ ȹɡɜɎɛŮɘɠ.  ȷəɞɚɞɨɗɖůŬɜ ɖ ˊŬɟŬɔɤɔɐ əŬɘ Ɏɚɚɤɜ 

ŮəŭɧůŮɤɜ Űɞɡ Pony, əŬɗɩɠ əŬɘ ŬˊɧˊŮɘɟŬ əŬŰŬůəŮɡɐɠ ɜɏɞɡ ŮɟɔɞůŰŬůɑɞɡ ůŰɞ Ⱦɘɚəɑɠ. ȼ 

Ůˊɏɜŭɡůɖ ɧɛɤɠ ŭŮɜ ɞɚɞəɚɖɟɩɗɖəŮ ŮɝŬɘŰɑŬɠ əɞɘɜɤɜɘəɞˊɞɚɘŰɘəɩɜ ɚɧɔɤɜ əŬɘ ɞɘ ɛŮŰɏˊŮɘŰŬ 

ŮəŭɧůŮɘɠ Űɞɡ Pony ˊɞɨɚɖůŬɜ ŮɚɎɢɘůŰŬ ɢɤɟɑɠ ɜŬ ɏɢɞɡɜ Űɖ ůŰɐɟɘɝɖ Űɞɡ əɟɎŰɞɡɠ. ȼ 

ŮŰŬɘɟŮɑŬ ůɐɛŮɟŬ ŬəɧɛŬ ˊŬɟŬɛɏɜŮɘ ɕɤɜŰŬɜɐ əŬɚɨˊŰɞɜŰŬɠ ŬɜɎɔəŮɠ ůŮ ŬɜŬˊŰɡůůɧɛŮɜŮɠ 

Ŭɔɞɟɏɠ Űɖɠ ȷűɟɘəɐɠ, Űɖɠ ȷůɑŬɠ əŬɘ Űɖɠ ȿŬŰɘɜɘəɐɠ ȷɛŮɟɘəɐɠ ɧˊɞɡ ɡˊɎɟɢŮɘ ɕɐŰɖůɖ ɔɘŬ 

ůŰɘɓŬɟɎ ŬɚɚɎ ˊɟɞůɘŰɎ ɞɘəɞɜɞɛɘəɎ ŬɡŰɞəɑɜɖŰŬ. 
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ɆɢɐɛŬ 4ï1: Pony-Citroen (el.wikipedia.org) 

ȼ MAVA ɐŰŬɜ ɞ Ůɚɚɖɜɘəɧɠ ŮɘůŬɔɤɔɏŬɠ Űɤɜ ŬɡŰɞəɘɜɐŰɤɜ Renault. ɇɞ 1979 ŬˊɞűɎůɘůŮ 

ɜŬ ŮɘůɏɚɗŮɘ ůŰɞ ɢɩɟɞ ˊŬɟŬɔɤɔɐɠ ŬɡŰɞəɘɜɐŰɤɜ, ˊŬɟɞɡůɘɎɕɞɜŰŬɠ ɏɜŬ ŮˊɘɓŬŰɖɔɧ-

ɓɞɖɗɖŰɘəɧ ŬɡŰɞəɑɜɖŰɞ, ɏɜŬ Ůɑŭɞɠ ŭɖɛɞűɘɚɏɠ ůŰɖɜ ȺɚɚɎŭŬ ɔɘŬ ɚɧɔɞɡɠ űɞɟɞɚɞɔɘəɐɠ 

əŬŰɖɔɞɟɘɞˊɞɑɖůɖɠ. ɇɞ ɛɞɜŰɏɚɞ ŬɡŰɧ ɞɜɞɛɎůŰɖəŮ Farma (ɆɢɐɛŬ 4ï2) əɘ ɏűŮɟŮ Űɞ 

ɚɞɔɧŰɡˊɞ Űɖɠ Renault, Ůɜɩ ˊŬɟɎɢɗɖəŮ ůŮ ŭɘɎűɞɟŮɠ ŮəŭɧůŮɘɠ, ůɡɛˊŮɟɘɚŬɛɓŬɜɞɛɏɜɤɜ 

Űɤɜ ŮəŭɧůŮɤɜ çŮˊɘɓŬŰɖɔɧè əŬɘ çɓŬɜè. ɇɖ ŭɖɛɘɞɡɟɔɑŬ Űɞɡ ŬɡŰɞəɘɜɐŰɞɡ ŬɜɏɚŬɓŮ ɞ 

ȰɚɚɖɜŬɠ ůɢŮŭɘŬůŰɐɠ ũŮɩɟɔɘɞɠ ɀɘɢŬɐɚ, əŬŰŬůəŮɡɎůŰɖəŬɜ 4500 əɞɛɛɎŰɘŬ ŭɘɎűɞɟɤɜ 

ŮəŭɧůŮɤɜ. ȷˊɧ Űɞ 1985 ɖ Ůɚɚɖɜɘəɐ ɜɞɛɞɗŮůɑŬ ɎɚɚŬɝŮ əɘ ŮˊɖɟɏŬůŮ Űɖɜ ŬɔɞɟɎ ɔɘŬ ŬɡŰɧ 

Űɞ Ůɑŭɞɠ Űɤɜ ɞɢɖɛɎŰɤɜ, əŬɗɘůŰɩɜŰŬɠ ɏŰůɘ Űɖɜ ˊŬɟŬɔɤɔɐ Űɞɡɠ Ŭůɨɛűɞɟɖ. ȰˊŮɘŰŬ Űɞ 

1985 ůɢŮŭɘɎůŰɖəŮ ɏɜŬ ɜɏɞ ɛɞɜŰɏɚɞ ˊɞɚɨ ˊɘɞ ˊɟɞɖɔɛɏɜɞ əɘ ŮɚəɡůŰɘəɧ Űɞ Farma Change, 

ŰɧŰŮ ɧɛɤɠ ɖ MAVA ůŰŬɛɎŰɖůŮ Űɞ ɏɟɔɞ əŬɘ ɛɧɜɞ ɏɜŬ ŬɡŰɞəɑɜɖŰɞ, Űɞ ˊɟɤŰɧŰɡˊɞ Űɞɡ ɜɏɞɡ 

ɛɞɜŰɏɚɞɡ, əŬŰŬůəŮɡɎůŰɖəŮ. 

 

ɆɢɐɛŬ 4ï2: MAVA-Renault Farma F (el.wikipedia.org) 

ɇɖ ŭŮəŬŮŰɑŬ Űɞɡ 1970 ɏɔɘɜŮ əɘ ɏɜŬ Ɏɚɚɞ ŬɝɘɞůɖɛŮɑɤŰɞ ŮɔɢŮɑɟɖɛŬ ɔɘŬ Űɖ ŭɖɛɘɞɡɟɔɑŬ 

ŬɡŰɞəɘɜɖŰɞɓɘɞɛɖɢŬɜɑŬɠ ůŰɖɜ ȺɚɚɎŭŬ. ɄɟɧəŮɘŰŬɘ ɔɘŬ Űɖɜ əŬŰŬůəŮɡɐ Űɞɡ ɖɚŮəŰɟɘəɞɨ 

ŬɡŰɞəɘɜɐŰɞɡ Enfield-Neorion 8000 (ɆɢɐɛŬ 4ï3) ůŰɞ ɢɩɟɞ Űɤɜ ɜŬɡˊɖɔŮɑɤɜ ůŰɞ ɁŮɩɟɘɞ 

Űɖɠ Ɇɨɟɞɡ. ɇɞ əŬɘɜɞŰɧɛɞ ŬɡŰɧ ɧɢɖɛŬ ŬɜŬˊŰɨɢɗɖəŮ Ŭˊɧ Űɖɠ ɓɟŮŰŬɜɘəɐ ŮŰŬɘɟŮɑŬ Enfield 

Automotive ɖ ɞˊɞɑŬ ŬɡŰɐɜ Űɖɜ Ůˊɞɢɐ ɎɜɖəŮ ůŰɞɜ ȰɚɚɖɜŬ ŮűɞˊɚɘůŰɐ ũɘɎɜɜɖ ũɞɡɚŬɜŭɟɐ 

əŬɘ əŬɗɩɠ ɖ əŬŰŬůəŮɡɐ Űɞɡ ɞɢɐɛŬŰɞɠ ůŰɖɜ ȷɔɔɚɑŬ ŬˊɞŭŮɑɢɗɖəŮ ˊɞɚɨ Ŭəɟɘɓɐ, 

ŬˊɞűŬůɑůŰɖəŮ ɜŬ ɔɑɜŮɘ ůŰŬ ɜŬɡˊɖɔŮɑŬ Űɞɡ ɁŮɤɟɑɞɡ ŰŬ ɞˊɞɑŬ əŬɘ ŬɡŰɎ ŬɜɐəŬɜ ůŰɞɜ 

ŮűɞˊɚɘůŰɐ Ůɝ ɞɡ əŬɘ Űɞ ɧɜɞɛŬ Enfield-Neorion. ȼ ˊŬɟŬɔɤɔɐ ɎɟɢɘůŮ ůŰŬ Űɏɚɖ Űɞɡ 1973 
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əŬɘ ŭɘɐɟəŮůŮ ɛɏɢɟɘ Űɘɠ Ŭɟɢɏɠ Űɞɡ 1976 ɧˊɞŰŮ əŬɘ ŭɘŬəɧˊɖəŮ. ȾŬŰɎ Űɖ ŭɘɎɟəŮɘŬ ŬɡŰɐɠ Űɖɠ 

ˊŮɟɘɧŭɞɡ əŬŰŬůəŮɡɎůŰɖəŬɜ 120 ŬɡŰɞəɑɜɖŰŬ ŰŬ ˊŮɟɘůůɧŰŮɟŬ Ŭˊɧ ŰŬ ɞˊɞɑŬ ˊɞɡɚɐɗɖəŬɜ 

ůŰɞ ȼɜɤɛɏɜɞ ȸŬůɑɚŮɘɞ. 

 

ɆɢɐɛŬ 4ï3: Enfield Neorion E 8000 Bicini (el.wikipedia.org) 

ɀɘŬ ˊɞɚɚɎ ɡˊɞůɢɧɛŮɜɖ ŬˊɧˊŮɘɟŬ ŭɖɛɘɞɡɟɔɑŬɠ ŬɡŰɞəɘɜɖŰɞɓɘɞɛɖɢŬɜɑŬɠ ůŰɖɜ ȺɚɚɎŭŬ 

ŮɑɜŬɘ ɖ ɑŭɟɡůɖ Űɖɠ ŮŰŬɘɟŮɑŬɠ ɇȺɃȾȷɅ Űɞ 1976 Ŭˊɧ Űɖɜ ɞɘəɞɔɏɜŮɘŬ ŪŮɞɢŬɟɎəɖ. ɆŰɖɜ 

ɇȺɃȾȷɅ ŬɜɐəŬɜ ɛɞɜɎŭŮɠ ůɡɜŬɟɛɞɚɧɔɖůɖɠ ɞɢɖɛɎŰɤɜ Nissan əŬɘ Űɞ 1979 ŬɜŮɔɏɟɗɖəŮ 

ɏɜŬ ŮɟɔɞůŰɎůɘɞ ůɡɜŬɟɛɞɚɧɔɖůɖɠ ůŰɖ ɓɘɞɛɖɢŬɜɘəɐ ˊŮɟɘɞɢɐ Űɞɡ ȸɧɚɞɡ, Űɞ ɞˊɞɑɞ ɐŰŬɜ Űɞ 

ŭŮɨŰŮɟɞ ɛŮɔŬɚɨŰŮɟɞ ůŮ ɏəŰŬůɖ ɛŮŰɎ Űɖ Steyr ȺȿȸɃ ɛŮ ŰŬɢɨŰŮɟɖ ůɡɜŬɟɛɞɚɧɔɖůɖ əŬɘ 

ˊɟɞɖɔɛɏɜɞ ŰŮɢɜɞɚɞɔɘəɧ Ůɝɞˊɚɘůɛɧ. ȼ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ ŮɟɔɞůŰŬůɑɞɡ ŭɘɐɟəŮůŮ ɤɠ Űɞ 1995 

əŬɘ ůɡɜɞɚɘəɎ ˊŬɟɎɢɗɖəŬɜ 170000 əɞɛɛɎŰɘŬ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ ŬɡŰɐɠ Űɖɠ ˊŮɟɘɧŭɞɡ. ȷɝɑɕŮɘ 

Ůˊɑůɖɠ ɜŬ ŬɜŬűŮɟɗŮɑ ɧŰɘ ɖ Nissan ůŰɘɠ Ŭɟɢɏɠ Űɖɠ ŭŮəŬŮŰɑŬɠ Űɞɡ 1980 ˊɟɧŰŮɘɜŮ ůŰɖɜ 

ɞɘəɞɔɏɜŮɘŬ ŪŮɞɢŬɟɎəɖ Űɖɜ Ŭˊɧ əɞɘɜɞɨ ɑŭɟɡůɖ ɛŮɔŬɚɨŰŮɟɞɡ ŮɟɔɞůŰŬůɑɞɡ 

ůɡɜŬɟɛɞɚɧɔɖůɖɠ, ɧɛɤɠ ɖ ˊɟɧŰŬůɖ ŰŮɚɘəɎ ŬˊɞɗŬɟɟɨɜɗɖəŮ Ŭˊɧ Űɖɜ ŰɧŰŮ Ůɚɚɖɜɘəɐ 

ɜɞɛɞɗŮůɑŬ əɘ ɏŰůɘ ɖ ɘŬˊɤɜɘəɐ ŬɡŰɞəɘɜɖŰɞɓɘɞɛɖɢŬɜɑŬ ŭɖɛɘɞɨɟɔɖůŮ Űɖ ɛɞɜɎŭŬ ŬɡŰɐ ůŰɞ 

ɆɎɜŰŮɟɚŬɜŰ Űɖɠ ɀŮɔɎɚɖɠ ȸɟŮŰŬɜɑŬɠ. 

ɆŮ ŬɡŰɐɜ Űɖɜ ŮɜɧŰɖŰŬ ɚɞɘˊɧɜ ŬɜŬűɏɟɗɖəŬɜ əɎˊɞɘŮɠ ŬɝɘɞůɖɛŮɑɤŰŮɠ ˊŮɟɘˊŰɩůŮɘɠ 

ɚŮɘŰɞɡɟɔɑŬɠ ɐ ŬˊɧˊŮɘɟŬɠ ŭɖɛɘɞɡɟɔɑŬɠ ŬɡŰɞəɘɜɖŰɞɓɘɞɛɖɢŬɜɘəɞɨ əɚɎŭɞɡ ůŰɖɜ ȺɚɚɎŭŬ. 

ūɡůɘəɎ əŬɘ ɎɚɚŮɠ ŮŰŬɘɟŮɑŮɠ ŬˊɞˊŮɘɟɎɗɖəŬɜ ɜŬ ŭɟŬůŰɖɟɘɞˊɞɘɖɗɞɨɜ ůŮ ŬɡŰɧɜ Űɞ ŰɞɛɏŬ 

əŬɘ ŬɝɑɕŮɘ ɜŬ ŬɜŬűŮɟɗɞɨɜ ɖ ŮŰŬɘɟŮɑŬ ɀŬɚəɧŰůɖ ɖ ɞˊɞɑŬ ˊŬɟɐɔŬɔŮ ɛɖɢŬɜɏɠ əŬɘ ɞɘ 

ˊŮŰɟŮɚŬɘɞəɘɜɖŰɐɟŮɠ Űɖɠ ɏɓɟɘůəŬɜ ŮűŬɟɛɞɔɐ ůŮ ɓɎɟəŮɠ ɛɏɢɟɘ əŬɘ ŰɟŬəŰɏɟ. ȷəɧɛŬ  

ŮŰŬɘɟŮɑŬ ɄŮŰɟɧˊɞɡɚɞɠ ˊɞɡ əŬŰŬůəŮɨŬɕŮ ɓɘɞɛɖɢŬɜɘəɎ ɞɢɐɛŬŰŬ Ŭˊɧ ˊŮɟɞɜɞűɧɟŬ ɛɏɢɟɘ 

ŰɟŬəŰɏɟ. Ⱥˊɑůɖɠ ŮŰŬɘɟŮɑŮɠ ˊɞɡ ůɐɛŮɟŬ ŮɑɜŬɘ ŮɜŮɟɔɏɠ ůŰɖɜ ŮɘůŬɔɤɔɐ ɞɢɖɛɎŰɤɜ ɧˊɤɠ ɖ 

ɆűŬəɘŬɜɎəɖɠ əŬɘ ɖ ɆŬɟŬəɎəɖɠ əɎˊɞŰŮ əŬŰŬůəŮɨŬɕŬɜ ɞɢɐɛŬŰŬ əɡɟɑɤɠ Ůɛˊɞɟɘəɐɠ 

ɢɟɐůɖɠ (ɚŮɤűɞɟŮɑŬ əɚˊ.) ůɡɜɐɗɤɠ ɛŮŰŬŰɟɏˊɞɜŰŬɠ əŬɘ ŬɜŬəŬŰŬůəŮɡɎɕɞɜŰŬɠ ŮɘůŬɔɧɛŮɜŬ 

ɛɏɟɖ ɞɢɖɛɎŰɤɜ. 

ũŮɜɘəɎ ůɢŮŭɧɜ əɎɗŮ ŮɔɢŮɑɟɖɛŬ əŬŰɏɚɖɝŮ ŬɜŮˊɘŰɡɢɏɠ ɚɧɔɤ əɞɘɜɤɜɘəɩɜ əŬɘ ˊɞɚɘŰɘəɩɜ 

ŬɘŰɘɩɜ ɏŰůɘ ɖ ȺɚɚɎŭŬ ŭŮɜ əŬŰɎűŮɟŮ ɜŬ ŭɘŬŰɖɟɐůŮɘ ɏɜŬɜ ɡɔɘɐ əɚɎŭɞ 

ŬɡŰɞəɘɜɖŰɞɓɘɞɛɖɢŬɜɑŬɠ. ȰŰůɘ əŬɚɨˊŰŮɘ Űɘɠ ŬɜɎɔəŮɠ Űɖɠ ůŮ ɞɢɐɛŬŰŬ ɛŮ ŮɘůŬɔɤɔɏɠ Ŭˊɧ 

ɎɚɚŮɠ ɢɩɟŮɠ ɧˊɤɠ ɗŬ ˊŬɟɞɡůɘŬůɗŮɑ ůŮ ŮˊɧɛŮɜɖ ŮɜɧŰɖŰŬ ŬɡŰɞɨ Űɞɡ əŮűŬɚŬɑɞɡ. 
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4.2 ȷɡŰɞəɘɜɖŰɞɓɘɞɛɖɢŬɜɑŬ ůŰɖɜ Ⱥɡɟɩˊɖ 

ȷɜ əŬɘ ɖ ȺɚɚɎŭŬ ŭŮ ŭɘŬɗɏŰŮɘ əɎˊɞɘŬ ůɖɛŬɜŰɘəɐ ŭɟŬůŰɖɟɘɧŰɖŰŬ ůŰɞɜ əɚɎŭɞ Űɖɠ 

əŬŰŬůəŮɡɐɠ ŬɡŰɞəɘɜɐŰɤɜ, ɖ Ⱥɡɟɩˊɖ ŬˊɞŰŮɚɞɨůŮ Űɞ ɛŮɔŬɚɨŰŮɟɞ ůŰɞɜ əɧůɛɞ ˊŬɟŬɔɤɔɧ 

ŬɡŰɞəɘɜɐŰɤɜ Ůɜɩ Ŭˊɧ Űɞ 2013 ɓɟɑůəŮŰŬɘ ůŰɖ ŭŮɨŰŮɟɖ ɗɏůɖ ɛŮ ŮŰɐůɘŬ ˊŬɟŬɔɤɔɐ ůɢŮŭɧɜ 

20 ŮəŬŰɞɛɛɨɟɘŬ ɞɢɐɛŬŰŬ, Űɞ 86% ˊŮɟɑˊɞɡ Űɤɜ ɞˊɞɑɤɜ ŬˊɞŰŮɚŮɑ ŮˊɘɓŬŰɘəɎ ŬɡŰɞəɑɜɖŰŬ. 

ȳˊɤɠ űŬɑɜŮŰŬɘ ůŰɞ ɢɎɟŰɖ (ɆɢɐɛŬ 4ï4) ɡ́ Ɏɟɢɞɡɜ ůɡɜɞɚɘəɎ ůŰɖɜ Ⱥɡɟɩˊɖ  298 ɛɞɜɎŭŮɠ 

ˊŬɟŬɔɤɔɐɠ əŬɘ ůɡɜŬɟɛɞɚɧɔɖůɖɠ ɞɢɖɛɎŰɤɜ, ɞɘ 226 Ŭˊɧ ŬɡŰɏɠ ɓɟɑůəɞɜŰŬɘ ůŮ ɢɩɟŮɠ Űɖɠ 

ȺɡɟɤˊŬɥəɐɠ Ȱɜɤůɖɠ, Ůɜɩ ɞɘ 142 Ŭˊɧ ŬɡŰɏɠ ˊŬɟɎɔɞɡɜ ŮˊɘɓŬŰɖɔɎ ŬɡŰɞəɑɜɖŰŬ. 

 

ɆɢɐɛŬ 4ï4: ɉɎɟŰɖɠ ŮɟɔɞůŰŬůɑɤɜ ˊŬɟŬɔɤɔɐɠ ŬɡŰɞəɘɜɐŰɤɜ əŬɘ əɘɜɖŰɐɟɤɜ ůŰɖɜ Ⱥɡɟɩˊɖ 
(www.acea.be) 

ɆɨɛűɤɜŬ ɛŮ ůŰɞɘɢŮɑŬ Űɞɡ 2018 Űɖɜ Ⱥɡɟɩˊɖ ŬˊŬůɢɞɚɞɨɜŰŬɘ 14,6 ŮəŬŰɞɛɛɨɟɘŬ 

ŮɟɔŬɕɧɛŮɜɞɘ ůŰɞɜ ŰɞɛɏŬ Űɖɠ ŬɡŰɞəɘɜɖŰɞɓɘɞɛɖɢŬɜɑŬɠ, ɞɘ 2,7 ŮəŬŰɞɛɛɨɟɘŬ Ŭˊɧ ŬɡŰɞɨɠ 

ŬˊŬůɢɞɚɞɨɜŰŬɘ ɎɛŮůŬ ůŰɖɜ əŬŰŬůəŮɡɐ ɞɢɖɛɎŰɤɜ (əŬŰŬůəŮɡɐ əɘɜɖŰɐɟɤɜ, ŬɛŬɝɤɛɎŰɤɜ 

əŰɚ.) Ůɜɩ ɞɘ ɡˊɧɚɞɘˊɞɘ 11,9 ŮəŬŰɞɛɛɨɟɘŬ ŮɟɔŬɕɞɛɏɜɤɜ ŬˊŬůɢɞɚɞɨɜŰŬɘ Ŭˊɧ Űɖɜ ɏɛɛŮůɖ 

əŬŰŬůəŮɡɐ (ɖɚŮəŰɟɞəɘɜɖŰɐɟɤɜ, ɔɟŬɜŬɕɘɩɜ əɚˊ.) ɛɏɢɟɘ Űɘɠ ɡˊɖɟŮůɑŮɠ ˊɞɡ ůɡɜɞŭŮɨɞɡɜ 

Űɖɜ ˊɩɚɖůɖ ŬɛŬɝɘɩɜ, Űɖɜ ŮˊɘůəŮɡɐ əŬɘ ůɡɜŰɐɟɖůɖ, Űɖɜ əŬŰŬůəŮɡɐ ŭɟɧɛɤɜ ə.ɞ.ə. 

(ACEA, 2020).  

ũŮɜɘəɎ ɖ ȺɡɟɤˊŬɥəɐ Ȱɜɤůɖ ŬˊɞŰŮɚŮɑ ɏɜŬɜ ůɖɛŬɜŰɘəɧ ŮɝŬɔɤɔɏŬ ɞɢɖɛɎŰɤɜ ɛŮ ŮɝŬɔɤɔɏɠ 

ůŮ ɧɚɞ Űɞɜ əɧůɛɞ, ɖ ȺɚɚɎŭŬ ɧˊɤɠ ŬɜŬɚɨŮŰŬɘ ůŰɖɜ ŮˊɧɛŮɜɖ ŮɜɧŰɖŰŬ ŮɘůɎɔŮɘ ɛŮɔɎɚɞ 

ɛɏɟɞɠ ɞɢɖɛɎŰɤɜ Ŭˊɧ Űɖɜ Ⱥɡɟɩˊɖ ɚɧɔɤ Űɖɠ ŮɔɔɨŰɖŰɎɠ Űɖɠ. 

4.3 Ʉɟɞɩɗɖůɖ ŬɡŰɞəɘɜɐŰɤɜ ůŰɖɜ Ůɚɚɖɜɘəɐ ŬɔɞɟɎ 
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ȼ ŰɟɞűɞŭɞůɑŬ Űɖɠ Ůɚɚɖɜɘəɐɠ ŬɚɚɎ əŬɘ Ɏɚɚɤɜ ɢɤɟɩɜ ŬɔɞɟɎɠ ˊɞɘəɑɚɚŮɘ. ȼ ŬˊɞůŰɞɚɐ Űɤɜ 

ŭɟɞɛɞɚɞɔɑɤɜ əŬɗɞɟɑɕŮŰŬɘ Ŭˊɧ Űɖɜ ŮˊɘəɞɘɜɤɜɑŬ Űɤɜ əŬŰŬůəŮɡŬůŰɘəɩɜ ɞɑəɤɜ ɛŮ Űɘɠ 

ɗɡɔŬŰɟɘəɏɠ ŮŰŬɘɟŮɑŮɠ Űɞɡɠ ůŮ əɎɗŮ ɢɩɟŬ ɐ ɛŮ Űɞɡɠ ŬɜŰɘˊɟɞůɩˊɞɡɠ Űɞɡɠ ŮɘůŬɔɤɔŮɑɠ 

ɧˊɤɠ ůŰɖɜ ˊŮɟɑˊŰɤůɖ Űɖɠ ȺɚɚɎŭŬɠ. ũŮɜɘəɎ ɡˊɎɟɢɞɡɜ ŭɘɎűɞɟɞɘ Űɟɧˊɞɘ ɛŮŰŬűɞɟɎɠ Űɤɜ 

ɞɢɖɛɎŰɤɜ Ŭˊɧ ŮɟɔɞůŰɎůɘɞ ůɡɜŬɟɛɞɚɧɔɖůɖɠ ůŰɖ ɢɩɟŬ ŮɘůŬɔɤɔɐɠ. ȰɜŬ ˊɞɚɨ 

ůɡɜɖɗɘůɛɏɜɞ ɛɏůɞ ɛŮŰŬűɞɟɎɠ ŮɑɜŬɘ ɞɘ ɚŮɔɧɛŮɜŮɠ ŬɡŰɞəɘɜɖŰɞűɧɟŮɠ, ŮɘŭɘəɎ űɞɟŰɖɔɎ ˊɞɡ 

ɛˊɞɟɞɨɜ ɜŬ ɛŮŰŬűɏɟɞɡɜ ɞɢŰɩ ɐ ŮɜɜɏŬ ŬɡŰɞəɑɜɖŰŬ (ɆɢɐɛŬ 4ï5). 

 

ɆɢɐɛŬ 4ï5: ȷɡŰɞəɘɜɖŰɞűɧɟŬ (en.wikipedia.org) 

ȯɚɚɞɠ ɏɜŬɠ Űɟɧˊɞɠ ɛŮŰŬűɞɟɎɠ ŮɑɜŬɘ ɛɏůɤ ůɘŭɖɟɞŭɟɧɛɤɜ, ŮɘŭɘəɎ ůŰɘɠ ɢɩɟŮɠ Űɖɠ 

əŮɜŰɟɘəɐɠ Ⱥɡɟɩˊɖɠ ɧˊɞɡ ɞɘ ůɘŭɖɟɞŭɟɞɛɘəɞɑ ɞɟɔŬɜɘůɛɞɑ Űɖɟɞɨɜ ŬɡůŰɖɟɎ əɟɘŰɐɟɘŬ 

ŬůűŬɚŮɑŬɠ əŬɘ ŰŬɝɘŭŮɨɞɡɜ ɛŮ ɡɣɖɚɏɠ ŰŬɢɨŰɖŰŮɠ, ŬɡŰɧ Űɞ ɛɏůɞ ŬˊɞŰŮɚŮɑ ɛɘŬ ŭɘŬŭŮŭɞɛɏɜɖ 

əŬɘ ůɡɛűɏɟɞɡůŬ Ůˊɘɚɞɔɐ. ȷəɧɛŬ ɏɜŬɠ Űɟɧˊɞɠ ˊɟɞɩɗɖůɖɠ ŬˊɞŰŮɚŮɑ ɖ ɛŮŰŬűɞɟɎ 

ŬɡŰɞəɘɜɐŰɤɜ ɛŮ ˊɚɞɑɞ RoRo (Roll-on/Roll-off), ˊɘɞ ůɡɔəŮəɟɘɛɏɜŬ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ 

ŮɘŭɘəɎ ˊɚɞɑŬ ˊɞɡ ɏɢɞɡɜ ŭɘŬűɞɟŮŰɘəɎ əŬŰŬůŰɟɩɛŬŰŬ ɔɘŬ əɎɗŮ Ůɑŭɞɠ ŬɡŰɞəɘɜɐŰɞɡ. ɇŬ 

ŬɡŰɞəɑɜɖŰŬ ŭɏɜɞɜŰŬɘ əŬŰɎɚɚɖɚŬ ɩůŰŮ ůŮ ˊŮɟɑˊŰɤůɖ əŬəɞəŬɘɟɑŬɠ ɜŬ ɛɖ ůɖɛŮɘɤɗŮɑ 

ɛŮŰŬŰɧˊɘůɖ űɞɟŰɑɞɡ. 

ɆɨɛűɤɜŬ ɛŮ ˊŬɚɘɧŰŮɟɖ ɏɟŮɡɜŬ (ɀŬɚɘɜŭɟɏŰɞɠ, 2008) ˊɞɡ ɛŮɚŮŰɎ ŰŬ űɡůɘəɎ əŬɜɎɚɘŬ 

ŭɘŬɜɞɛɐɠ Űɤɜ ŬɡŰɞəɘɜɖŰɞɓɘɞɛɖɢŬɜɘɩɜ Űɖɠ Ⱥɡɟɩˊɖɠ Ŭˊɧ Űɞ ŮɟɔɞůŰɎůɘɞ ˊŬɟŬɔɤɔɐɠ ɤɠ 

Űɞɡɠ ŬɜŰɘˊɟɞůɩˊɞɡɠ ůŰɖɜ ȺɚɚɎŭŬ, ůɖɛŮɘɩɜŮŰŬɘ ɧŰɘ ůɢŮŭɧɜ ɧɚŬ ŰŬ əŬɜɎɚɘŬ əŬŰŬɚɐɔɞɡɜ 

ůŰɞ ɚɘɛɎɜɘ Űɞɡ ɄŮɘɟŬɘɎ ɛŮ ŮɝŬɑɟŮůɖ ɏɜŬ ˊɞɡ əŬŰŬɚɐɔŮɘ ůŰɞ ɚɘɛɎɜɘ Űɖɠ ɄɎŰɟŬɠ əɘ ɏɜŬ ůŰɞ 

ůɘŭɖɟɞŭɟɞɛɘəɧ ůŰŬɗɛɧ Űɖɠ ȷɗɐɜŬɠ. ȺɑɜŬɘ űŬɜŮɟɧ ɚɞɘˊɧɜ ˊɤɠ Űɞ əɡɟɘɧŰŮɟɞ ɛɏůɞ 

ɛŮŰŬűɞɟɎɠ ŮɑɜŬɘ Űɞ ˊɚɞɑɞ, ɓɏɓŬɘŬ ůŰɘɠ ˊŮɟɘůůɧŰŮɟŮɠ ˊŮɟɘˊŰɩůŮɘɠ ɡˊɎɟɢŮɘ ůɡɜŭɡŬůɛɧɠ 

ɛɏůɤɜ ɛŮŰŬűɞɟɎɠ ɛŮ ŮɜŬɚɚŬɔɐ ɛɏůɤɜ ůŮ ŭɘɎűɞɟɞɡɠ ůŰɟŬŰɖɔɘəɎ ŰɞˊɞɗŮŰɖɛɏɜɞɡɠ 

ůŰŬɗɛɞɨɠ. ȰŰůɘ Űɞ ŭŮɨŰŮɟɞ ůəɏɚɞɠ Űɖɠ ŭɘŬŭɟɞɛɐɠ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ɛŮ ˊɚɞɑɞ Ůɜɩ Űɞ 

ˊɟɩŰɞ ɛˊɞɟŮɑ ɜŬ ɔɑɜŮŰŬɘ ŮɑŰŮ ɛŮ Űɟɏɜɞ ŮɑŰŮ ɛŮ ŬɡŰɞəɘɜɖŰɞűɧɟŬ ŮɑŰŮ ŬəɧɛŬ əŬɘ ɛŮ 

ˊɞŰŬɛɧˊɚɞɘɞ. ɆŰɞ ˊŬɟŬəɎŰɤ ɆɢɐɛŬ 4ï6 ˊŬɟŬŰɑɗŮɜŰŬɘ ŮɜŭŮɘəŰɘəɎ əɎˊɞɘŬ űɡůɘəɎ 

əŬɜɎɚɘŬ ŭɘŬɜɞɛɐɠ Ŭˊɧ ŮɟɔɞůŰɎůɘŬ ˊŬɟŬɔɤɔɐɠ Űɖɠ Ⱥɡɟɩˊɖɠ ɛŮ ˊɟɞɞɟɘůɛɧ Űɖɜ Ůɚɚɖɜɘəɐ 

ŬɔɞɟɎ. ɆɨɛűɤɜŬ ɛŮ Űɖɜ ɏɟŮɡɜŬ ɡˊɎɟɢɞɡɜ əŬɘ ŬɡŰɞəɘɜɖŰɞɓɘɞɛɖɢŬɜɑŮɠ ˊɞɡ ŮɘůɎɔɞɡɜ 

ŬɡŰɞəɑɜɖŰŬ ůŰɖɜ ȺɚɚɎŭŬ Ŭˊɧ ŮɟɔɞůŰɎůɘŬ ŮəŰɧɠ Ⱥɡɟɩˊɖɠ (ȷůɑŬ) ɢɤɟɑɠ ɜŬ ɔɑɜŮɘ ɘŭɘŬɑŰŮɟɖ 

ŬɜŬűɞɟɎ. 
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ɆɢɐɛŬ 4ï6: ūɡůɘəɎ əŬɜɎɚɘŬ ŭɘŬɜɞɛɐɠ ŬɡŰɞəɘɜɐŰɤɜ ůŰɖɜ ȺɚɚɎŭŬ 

ɇŬ ŮɟɔɞůŰɎůɘŬ ŬˊɞŰŮɚɞɨɜ Űɖɜ ŬűŮŰɖɟɑŬ Űɤɜ űɡůɘəɩɜ əŬɜŬɚɘɩɜ ŭɘŬɜɞɛɐɠ əŬɘ ɖ 

ɔŮɤɔɟŬűɘəɐ Űɞɡɠ ɗɏůɖ ŮˊɖɟŮɎɕŮɘ əŬɗɞɟɘůŰɘəɎ Űɞ əɧůŰɞɠ əŬɘ Űɞ ɢɟɧɜɞ ŰɟɞűɞŭɞůɑŬɠ Űɤɜ 

ŮɡɟɤˊŬɥəɩɜ ɢɤɟɩɜ. ȼ ɢɟɞɜɘəɐ ŭɘɎɟəŮɘŬ Űɖɠ ɛŮŰŬűɞɟɎɠ Űɤɜ ɞɢɖɛɎŰɤɜ Ŭˊɧ ŰŬ 

ŮɟɔɞůŰɎůɘŬ ˊŬɟŬɔɤɔɐɠ ůŰɖɜ ȺɚɚɎŭŬ əɡɛŬɑɜŮŰŬɘ Ŭˊɧ 3 ɤɠ 20 ɖɛɏɟŮɠ ɢɤɟɑɠ ɜŬ 

ůɡɜɡˊɞɚɞɔɑɕŮŰŬɘ ɞ ɢɟɧɜɞɠ ˊɞɡ ŬˊŬɘŰŮɑŰŬɘ ɜŬ űŰɎůŮɘ Űɞ ŬɡŰɞəɑɜɖŰɞ Ŭˊɧ Űɞ ůɖɛŮɑɞ 

ŮɘůŬɔɤɔɐɠ (ɚɘɛɎɜɘ ɄŮɘɟŬɘɎ əɚˊ.) ɤɠ Űɞɜ  ŬɜŰɘˊɟɧůɤˊɞ ˊɞɡ ŮɑɜŬɘ 8 ɤɠ 12 ŮɟɔɎůɘɛŮɠ 

ɖɛɏɟŮɠ.  ȹɖɚŬŭɐ Ŭˊɧ ɔɑɜŮŰŬɘ ɚɧɔɞɠ ɔɘŬ ɏɜŬ ɢɟɞɜɘəɧ ŭɘɎůŰɖɛŬ ɚɑɔɞ ɛŮɔŬɚɨŰŮɟɞ Ŭˊɧ 11 

ɖɛɏɟŮɠ ɤɠ ɏɜŬ ɛɐɜŬ ɛɏɢɟɘ ɜŬ űŰɎůŮɘ Űɞ ɧɢɖɛŬ Ŭˊɧ Űɞ ŮɟɔɞůŰɎůɘɞ ˊŬɟŬɔɤɔɐɠ ůŰɞɜ 

ŬɜŰɘˊɟɧůɤˊɞ. ɆɡɜŮˊɩɠ ɞɘ ˊɟɞɓɚɏɣŮɘɠ Űɤɜ ˊɤɚɐůŮɤɜ ˊɟɏˊŮɘ ɜŬ əŬɚɨˊŰɞɡɜ ɢɟɞɜɘəɧ 

ɞɟɑɕɞɜŰŬ ŰɞɡɚɎɢɘůŰɞɜ Ůɜɧɠ ɛɐɜŬ (ɢɤɟɑɠ ɜŬ ɡˊɞɚɞɔɑɕɞɜŰŬɘ ɞɘ ɢɟɧɜɞɘ ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ 

əŬɘ əŬŰŬůəŮɡɐɠ) ɩůŰŮ ɜŬ ɡˊɎɟɝŮɘ ɞɛŬɚɐ ŭɘŬŭɘəŬůɑŬ ŮűɞŭɘŬůɛɞɨ Űɤɜ ŬɜŰɘˊɟɞůɩˊɤɜ 

Ŭˊɧ Űɘɠ ŬɡŰɞəɘɜɖŰɞɓɘɞɛɖɢŬɜɑŮɠ. 

ȷűɞɨ ŰŬ ɞɢɐɛŬŰŬ Ŭűɘɢɗɞɨɜ ůŰɞ ɚɘɛɎɜɘ ŬəɞɚɞɡɗŮɑŰŬɘ ɖ Ůɝɐɠ ŭɘŬŭɘəŬůɑŬ, ŬɟɢɘəɎ 

ɛŮŰŬűɏɟɞɜŰŬɘ ůŰɞɜ Ůɘŭɘəɧ ŰŮɚɤɜŮɘŬəɧ/ŬˊɞɗɖəŮɡŰɘəɧ ɢɩɟɞ, ɞɘ ɢɩɟɞɘ ŬɡŰɞɑ əŬɜɞɜɘəɎ 

ɓɟɑůəɞɜŰŬɘ ůŮ ŮɔəŬŰŬůŰɎůŮɘɠ ɛŮŰŬűɞɟɘəɩɜ ŮŰŬɘɟŮɘɩɜ 3PL (third party logistics) ůŰɘɠ 

ɞˊɞɑŮɠ ŮɑŰŮ ɏɢɞɡɜ ˊŬɟŬɢɤɟɖɗŮɑ ɛŮ əɎˊɞɘŬ ůɨɛɓŬůɖ ŮɑŰŮ ŮɜɞɘəɘɎɕɞɜŰŬɘ. ɆŮ ŬɡŰɞɨɠ Űɞɡɠ 

ɢɩɟɞɡɠ ŮəŰŮɚɤɜɘůɛɞɨ ɚŬɛɓɎɜɞɡɜ ɢɩɟŬ ɧɚŮɠ ɞɘ ŬˊŬɟŬɑŰɖŰŮɠ ŭɘŮɟɔŬůɑŮɠ ůɢŮŰɘəɎ ɛŮ Űɖɜ 

ɞɛŬɚɐ, ɜɧɛɘɛɖ ɏɜŰŬɝɖ Űɤɜ ŬɡŰɞəɘɜɐŰɤɜ ůŰɘɠ Ŭɔɞɟɏɠ əɘ ŬˊɞŰŮɚɞɨɜ ŰŮɟɎůŰɘŮɠ ŮəŰɎůŮɘɠ ˊɞɡ 

ɝŮəɘɜɞɨɜ Ŭˊɧ 10 ůŰɟɏɛɛŬŰŬ əŬɘ ɛˊɞɟŮɑ ɜŬ ɝŮˊŮɟɎůɞɡɜ əŬɘ ŰŬ 200. ɆŰɖ ůɡɜɏɢŮɘŬ Űɖɠ 

ŭɘŬŭɘəŬůɑŬɠ, ɛɧɚɘɠ ŭɞɗŮɑ ɛɘŬ ˊŬɟŬɔɔŮɚɑŬ ŬəɞɚɞɡɗŮɑ ɞ ŮəŰŮɚɤɜɘůɛɧɠ Űɞɡ ŬɡŰɞəɘɜɐŰɞɡ ůŰɞ 

ɧɜɞɛŬ Űɞɡ ˊŮɚɎŰɖ əɘ ŬɜŬűɏɟŮŰŬɘ ůŰɖɜ Ŭɟɢɘəɐ Űɘɛɐ ˊɞɡ ɏɢŮɘ ůɡɛűɤɜɖɗŮɑ ɛŮ Űɞɜ ŮəɎůŰɞŰŮ 

ɏɛˊɞɟŬ. ȴůŰŮɟŬ Ŭűɞɨ ɞɚɞəɚɖɟɤɗŮɑ ɖ ŭɘŮɟɔŬůɑŬ Űɞɡ ŮəŰŮɚɤɜɘůɛɞɨ ŬəɞɚɞɡɗŮɑ ɖ 

Űɘɛɞɚɧɔɖůɖ əŬɘ ɖ Ůɝɧűɚɖůɖ Ŭˊɧ Űɞɜ ˊŮɚɎŰɖ. ȰˊŮɘŰŬ ŭɘŮɜŮɟɔŮɑŰŬɘ ɞ ˊɟɞəŬɗɞɟɘůɛɏɜɞɠ 

ŰŮɢɜɘəɧɠ ɏɚŮɔɢɞɠ PDI əŬŰɎ Űɞɜ ɞˊɞɑɞ ˊɟɞŮŰɞɘɛɎɕŮŰŬɘ Űɞ ɧɢɖɛŬ, ŬűŬɘɟɞɨɜŰŬɘ ŰŬ 

ŬɡŰɞəɧɚɚɖŰŬ ˊɟɞůŰŬůɑŬɠ əŬŰɎ Űɖ ɛŮŰŬűɞɟɎ ɛŮ ˊɚɞɑɞ, ɔɑɜŮŰŬɘ ɏɚŮɔɢɞɠ ɔɘŬ Űɡɢɧɜ ɕɖɛɘɏɠ, 

ˊɚɨůɘɛɞ əŬɘ ˊɚɏɞɜ Űɞ ŬɡŰɞəɑɜɖŰɞ ŮɑɜŬɘ ɏŰɞɘɛɞ ɔɘŬ ˊŬɟɎŭɞůɖ ůŰɞɜ ɏɛˊɞɟɞ Ŭˊɧ ɧˊɞɡ ɗŬ 

Űɞ ˊŬɟŬɚɎɓŮɘ ɞ ˊŮɚɎŰɖɠ. 
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Ƀɘ ŮŰŬɘɟŮɑŮɠ ůŰɞɢŮɨɞɡɜ ɜŬ ˊɞɡɚɐůɞɡɜ ŰŬ ŬɡŰɞəɑɜɖŰŬ ɛɏůŬ ůŮ ɏɜŬ ɢɟɞɜɘəɧ ŭɘɎůŰɖɛŬ 6-8 

ɛɖɜɩɜ Ŭˊɧ Űɖɜ ůŰɘɔɛɐ ˊɞɡ ɗŬ űɗɎůɞɡɜ ůŰɞ ŰŮɚɤɜŮɑɞ, Ŭˊɧ ŮəŮɑ əŬɘ ˊɏɟŬ ɡˊɞɢɟŮɞɨɜŰŬɘ 

ɜŬ Ůəŭɩůɞɡɜ ˊɘɜŬəɑŭŮɠ əŬɘ ɜŬ ŰŬ ˊɞɡɚɐůɞɡɜ ůŮ ɢŬɛɖɚɧŰŮɟŮɠ Űɘɛɏɠ. ȷˊɧ Ůŭɩ ˊɟɞəɨˊŰŮɘ 

əɘ Ɏɚɚɞɠ ɏɜŬɠ ɚɧɔɞɠ ɔɘŬ Űɖɜ əɟɘůɘɛɧŰɖŰŬ Űɤɜ ˊɟɞɓɚɏɣŮɤɜ ɩůŰŮ ɞɘ ˊɟɞɛɖɗŮɡŰɏɠ ɜŬ 

əɎɜɞɡɜ ɛɘŬ ˊŬɟŬɔɔŮɚɑŬ ŰɏŰɞɘɞɡ ɛŮɔɏɗɞɡɠ ˊɞɡ ɜŬ əŬɚɨˊŰŮɘ əŬɘ Űɖ ɛŮɚɚɞɜŰɘəɐ ɕɐŰɖůɖ ŬɚɚɎ 

əŬɘ ɜŬ ɛɖ ˊɞɡɚɖɗɞɨɜ ŰŬ ɞɢɐɛŬŰŬ ůŮ ɢŬɛɖɚɧŰŮɟŮɠ Űɘɛɏɠ. 
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5. ɀŮɗɞŭɞɚɞɔɑŬ 

ȳˊɤɠ ŬɜŬűɏɟɗɖəŮ ůəɞˊɧɠ Űɖɠ ˊŬɟɞɨůŬɠ ŮɟɔŬůɑŬɠ ŮɑɜŬɘ ɖ ŭɖɛɘɞɡɟɔɑŬ ɛɞɜŰɏɚɤɜ 

ˊɟɧɔɜɤůɖɠ ɛŮ Űɖɜ ŮɘůŬɔɤɔɐ ŭŮŭɞɛɏɜɤɜ ŭɘŬŭɘəŰɡŬəɩɜ ŬɜŬɕɖŰɐůŮɤɜ Google Trends əŬɘ 

ɖ ŭɘŮɝŬɔɤɔɐ ˊɟɞɓɚɏɣŮɤɜ ɔɘŬ Űɘɠ ɛɖɜɘŬɑŮɠ ˊɤɚɐůŮɘɠ ŬɡŰɞəɘɜɐŰɤɜ ůŰɖɜ ȺɚɚɎŭŬ ůŮ 

ɢɟɞɜɘəɧ ɞɟɑɕɞɜŰŬ 12 ɛɖɜɩɜ ɛˊɟɞůŰɎ. ɆŮ ŬɡŰɧ Űɞ əŮűɎɚŬɘɞ Űɖɠ ŮɟɔŬůɑŬɠ ɗŬ 

ˊŮɟɘɔɟŬűŮɑ ɓɐɛŬ-ɓɐɛŬ ɖ ŭɘŬŭɘəŬůɑŬ ˊɞɡ ŬəɞɚɞɡɗɐɗɖəŮ ɔɘŬ Űɖɜ əŬŰŬůəŮɡɐ ŬɡŰɩɜ Űɤɜ 

ɛɞɜŰɏɚɤɜ, ɔɘŬ Űɖ ŭɘŮɝŬɔɤɔɐ Űɤɜ ˊɟɞɓɚɏɣŮɤɜ ŬɚɚɎ əŬɘ ɔɘŬ Űɖɜ Ŭɝɘɞɚɧɔɖůɐ Űɞɡɠ. 

5.1 ȺɟɔŬɚŮɑŬ ɡɚɞˊɞɑɖůɖɠ 

ȼ ɡɚɞˊɞɑɖůɖ Űɤɜ ˊɟɞɔɜɤůŰɘəɩɜ ɛɞɜŰɏɚɤɜ əŬɘ ɖ ŭɘŮɝŬɔɤɔɐ Űɤɜ ˊɟɞɓɚɏɣŮɤɜ ɏɔɘɜŮ Ŭˊɧ 

Űɖɜ Ŭɟɢɐ ɤɠ Űɞ Űɏɚɞɠ ŬˊɞəɚŮɘůŰɘəɎ ɛŮ Űɖ ɢɟɐůɖ Űɖɠ ɔɚɩůůŬɠ ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ Python 

3.7 əŬɘ Űɤɜ ŮɜůɤɛŬŰɤɛɏɜɤɜ ɓɘɓɚɘɞɗɖəɩɜ Űɖɠ ůŰɞ ɞɚɞəɚɖɟɤɛɏɜɞ ˊŮɟɘɓɎɚɚɞɜ 

ŬɜɎˊŰɡɝɖɠ (IDE) Jupyter Lab. ȼ ɔɚɩůůŬ Python ŰŬ ŰŮɚŮɡŰŬɑŬ ɢɟɧɜɘŬ ɏɢŮɘ ŬɜŬŭŮɘɢɗŮɑ ɤɠ 

ɘŭŬɜɘəɧ ŮɟɔŬɚŮɑɞ ɔɘŬ Űɖɜ ŭɘŮəˊŮɟŬɑɤůɖ ŰɏŰɞɘɞɡ Ůɑŭɞɡɠ ŮɟɔŬůɘɩɜ. Ƀɘ ɓɘɓɚɘɞɗɐəŮɠ Űɖɠ, Űɘɠ 

ɞˊɞɑŮɠ ŮɜůɤɛŬŰɩɜŮɘ ůŰɞ ˊŬəɏŰɞ ŭɘŬɜɞɛɐɠ Űɖɠ, ŭɘŮɡəɞɚɨɜɞɡɜ ůŮ ɛŮɔɎɚɞ ɓŬɗɛɧ ŭɘɎűɞɟŬ 

əɞɛɛɎŰɘŬ Űɖɠ ȺˊɘůŰɐɛɖɠ Űɤɜ ȹŮŭɞɛɏɜɤɜ (Data Science), Ŭˊɧ Űɖ ůɡɚɚɞɔɐ əŬɘ Űɖɜ 

ŮˊŮɝŮɟɔŬůɑŬ ŭŮŭɞɛɏɜɤɜ, ɛɏɢɟɘ Űɖɜ əŬŰŬůəŮɡɐ ɛɞɜŰɏɚɤɜ ˊɟɞɓɚɏɣŮɤɜ əŬɘ Űɖɜ 

Ŭɝɘɞɚɧɔɖůɐ Űɞɡɠ. 

ɆŰɖɜ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ŬɟəŮŰɏɠ ŭɖɛɞűɘɚŮɑɠ ɓɘɓɚɘɞɗɐəŮɠ Űɖɠ ɔɚɩůůŬɠ 

Python ůŮ ŭɘɎűɞɟŬ ɓɐɛŬŰŬ Űɖɠ ŭɘŬŭɘəŬůɑŬɠ ŭɘŮɝŬɔɤɔɐɠ ˊɟɞɓɚɏɣŮɤɜ. Ʉɘɞ ůɡɔəŮəɟɘɛɏɜŬ 

ɔɘŬ Űɖ ůɡɚɚɞɔɐ əŬɘ Ŭɟɢɘəɐ ŮˊŮɝŮɟɔŬůɑŬ ŭŮŭɞɛɏɜɤɜ ŬˊŬɘŰɞɨɛŮɜŬ ɔɘŬ ŰŬ ɛɞɜŰɏɚŬ 

ˊɟɧɓɚŮɣɖɠ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ɞɘ ɓɘɓɚɘɞɗɐəŮɠ pandas əŬɘ NumPy. ɇŬ ɛɞɜŰɏɚŬ ˊɞɡ 

ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ɤɠ ɛɏŰɟɞ ůɨɔəɟɘůɖɠ (benchmark) ɡɚɞˊɞɘɐɗɖəŬɜ əɡɟɑɤɠ ɛŮ Űɖ 

ɓɞɐɗŮɘŬ Űɤɜ ɓɘɓɚɘɞɗɖəɩɜ statsmodels, pmdarima əŬɘ SKTIME. ɇŬ ɡˊɧɚɞɘˊŬ ɛɞɜŰɏɚŬ 

ůŰŬ ɞˊɞɑŬ ɏɔɘɜŮ ŮɘůŬɔɤɔɐ ŭŮŭɞɛɏɜɤɜ Google Trends  əŬɘ ɓŬůɑɕɞɜŰŬɘ ůŮ ŰŮɢɜɘəɏɠ 

ɛɖɢŬɜɘəɐɠ ɛɎɗɖůɖɠ (Machine Learning) əɘ Ůɝɧɟɡɝɖɠ ŭŮŭɞɛɏɜɤɜ (Data Mining), 

ɡɚɞˊɞɘɐɗɖəŬɜ ɛŮ Űɖ ɢɟɐůɖ Űɖɠ ŭɖɛɞűɘɚɞɨɠ ɓɘɓɚɘɞɗɐəɖɠ scikit-learn. ȼ ɑŭɘŬ ɓɘɓɚɘɞɗɐəɖ 

Ůˊɑůɖɠ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ əŬɘ ɔɘŬ Űɖɜ Ŭɝɘɞɚɧɔɖůɖ ɧɚɤɜ Űɤɜ ˊɟɞɓɚɏɣŮɤɜ ɛŮ ŭɘɎűɞɟŬ 

ɛɏŰɟŬ ůűɎɚɛŬŰɞɠ. ȳůɞɜ ŬűɞɟɎ Űɖɜ ŬˊŮɘəɧɜɘůɖ Űɤɜ ŭŮŭɞɛɏɜɤɜ, ɔɟŬűɖɛɎŰɤɜ 

ŭɘŬɔɟŬɛɛɎŰɤɜ ə.ɚ́ . ɏɔɘɜŮ ɢɟɐůɖ Űɤɜ ɓɘɓɚɘɞɗɖəɩɜ Matplotlib əŬɘ seaborn. 

5.2 Ɇɡɚɚɞɔɐ əɘ ŮˊŮɝŮɟɔŬůɑŬ ŭŮŭɞɛɏɜɤɜ 

ɃɡůɘŬůŰɘəɎ Űɞ ˊɟɩŰɞ ɓɐɛŬ Űɖɠ ŭɘŬŭɘəŬůɑŬɠ ŮɑɜŬɘ ɖ ůɡɚɚɞɔɐ Űɤɜ ŬˊŬɟŬɑŰɖŰɤɜ 

ŭŮŭɞɛɏɜɤɜ ɔɘŬ Űɖɜ əŬŰŬůəŮɡɐ Űɤɜ ˊɟɞɔɜɤůŰɘəɩɜ ɛɞɜŰɏɚɤɜ. ȼ ŬˊɧűŬůɖ ɔɘŬ Űɞ Űɘ Ůɑŭɞɡɠ 

ŭŮŭɞɛɏɜŬ ɢɟŮɘɎɕɞɜŰŬɘ ɔɘŬ Űɖ ŭɘŮɝŬɔɤɔɐ ŰɏŰɞɘŬɠ ŭɘŬŭɘəŬůɑŬɠ ůŰɖɟɑɢɗɖəŮ Ůɜ ɛɏɟŮɘ ůŮ 

əɎˊɞɘŮɠ ˊɟɞŰŮɘɜɧɛŮɜŮɠ ɘŭɏŮɠ Űɖɠ ɓɘɓɚɘɞɔɟŬűɑŬɠ. 

ɇŬ ŭŮŭɞɛɏɜŬ ˊɞɡ ůɡɚɚɏɢɗɖəŬɜ Ŭűɞɟɞɨɜ Űɘɛɏɠ ɛɖɜɘŬɑɤɜ ˊŬɟŬŰɖɟɐůŮɤɜ (ɧˊɞɘŮɠ ŭŮɜ 

ɐŰŬɜ, ɛŮŰŬŰɟɎˊɖəŬɜ ůŮ ɛɖɜɘŬɑŮɠ) ɞɘ ɞˊɞɑŮɠ ɝŮəɘɜɞɨɜ Ŭˊɧ Űɞɜ ȽŬɜɞɡɎɟɘɞ Űɞɡ 2004 əŬɘ 

űŰɎɜɞɡɜ ɤɠ Űɞɜ Ƚɞɨɚɘɞ Űɞɡ 2021 (ˊɚɖɜ ɞɟɘůɛɏɜɤɜ ŮɝŬɘɟɏůŮɤɜ). ɇŬ ŭŮŭɞɛɏɜŬ ŬɡŰɎ 

ŬɜŬˊŬɟɘůŰɞɨɜ ŭɘɎűɞɟŬ ɛŮɔɏɗɖ ˊɞɡ Ŭˊɧ Ůŭɩ əŬɘ ůŰɞ Ůɝɐɠ ɗŬ ɢŬɟŬəŰɖɟɑɕɞɜŰŬɘ ɤɠ 
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ɛŮŰŬɓɚɖŰɏɠ (ŬɜŮɝɎɟŰɖŰŮɠ əɘ ŮɝŬɟŰɖɛɏɜɖ). ɄŬɟŬəɎŰɤ ɔɑɜŮŰŬɘ ɛɘŬ ŬɜŬɚɡŰɘəɧŰŮɟɖ 

ˊŬɟɞɡůɑŬůɖ Űɞɡ Űɟɧˊɞɡ ůɡɚɚɞɔɐɠ Űɤɜ ŭŮŭɞɛɏɜɤɜ əɎɗŮ ɛŮŰŬɓɚɖŰɐɠ. 

ȷɟɢɘəɎ ŬˊɞűŬůɑůŰɖəŮ ɖ ɛŮɚɏŰɖ ˊŮɟɘˊŰɩůŮɤɜ ɔɘŬ ŰɏůůŮɟɘɠ ůɡɔəŮəɟɘɛɏɜŮɠ ɛɎɟəŮɠ 

ŬɡŰɞəɘɜɐŰɤɜ, ɞɘ ɞˊɞɑŮɠ ŮɑɜŬɘ ɞɘ TOYOTA, AUDI, OPEL, FORD. ũɘŬ əɎɗŮ ɛɘŬ Ŭˊɧ ŬɡŰɏɠ 

Űɘɠ ɛɎɟəŮɠ ůɡɚɚɏɢɗɖəŬɜ ɞɘ ɛɖɜɘŬɑŮɠ ˊɤɚɐůŮɘɠ Űɞɡɠ ůŰɖɜ ȺɚɚɎŭŬ. ȼ ˊɖɔɐ ŬɡŰɩɜ Űɤɜ 

ůŰɞɘɢŮɑɤɜ ɐŰŬɜ ɖ ɘůŰɞůŮɚɑŭŬ Űɞɡ Ɇɡɜŭɏůɛɞɡ ȺɘůŬɔɤɔɏɤɜ ȷɜŰɘˊɟɞůɩˊɤɜ ȷɡŰɞəɘɜɐŰɤɜ 

(ɆȺȷȷ) https://seaa.gr. ũɘŬ ɜŬ ɛɖɜ ɡˊɎɟɝɞɡɜ ˊŬɟŬɜɞɐůŮɘɠ, ŰŬ ůŰɞɘɢŮɑŬ ŬɡŰɎ Ŭűɞɟɞɨɜ 

ɛɧɜɞ ɜɏŮɠ ŰŬɝɘɜɞɛɐůŮɘɠ ŮˊɘɓŬŰɘəɩɜ ɞɢɖɛɎŰɤɜ əŬɘ ɧɢɘ ɛŮŰŬˊɤɚɐůŮɘɠ ɛŮŰŬɢŮɘɟɘůɛɏɜɤɜ. 

Ⱥˊɑůɖɠ ɔɘŬ əɎɗŮ ɛɘŬ Ŭˊɧ Űɘɠ ˊŬɟŬˊɎɜɤ ɛɎɟəŮɠ ɏɔɘɜŮ ŮɝŬɔɤɔɐ ŭŮŭɞɛɏɜɤɜ Ŭˊɧ Űɖɜ 

ˊɚŬŰűɧɟɛŬ Google Trends, ˊɞɡ ŬűɞɟɞɨůŬɜ Űɖ ŭɖɛɞŰɘəɧŰɖŰŬ Űɖɠ ŬɜŬɕɐŰɖůɖɠ Űɞɡ 

ɞɜɧɛŬŰɞɠ əɎɗŮ ɛɎɟəŬɠ ŬɡŰɞəɘɜɐŰɞɡ ůŰɖ ɛɖɢŬɜɐ ŬɜŬɕɐŰɖůɖɠ Űɖɠ Google. ũɘŬ əɎɗŮ ɛɎɟəŬ 

ŬɡŰɞəɘɜɐŰɞɡ ŮɝɎɢɗɖəŬɜ ŭɨɞ ɢɟɞɜɞůŮɘɟɏɠ Ŭˊɧ ŰŬ Google Trends ŬəɞɚɞɡɗɩɜŰŬɠ ɔɘŬ 

Űɖɜ əŬɗŮɛɑŬ ŭɘŬűɞɟŮŰɘəɐ ˊɟɞůɏɔɔɘůɖ. ȼ ˊɟɩŰɖ ˊɟɞůɏɔɔɘůɖ ŮɨɟŮůɖɠ ŭŮŭɞɛɏɜɤɜ Ŭˊɧ 

Űɖɜ ŮűŬɟɛɞɔɐ ɏɔɘɜŮ ˊɚɖəŰɟɞɚɞɔɩɜŰŬɠ Űɞ ɧɜɞɛŬ Űɖɠ ɛɎɟəŬɠ ůŰɞ əŬŰɎɚɚɖɚɞ ˊŮŭɑɞ Űɖɠ 

ŮɜɧŰɖŰŬɠ ȺɝŮɟŮɨɜɖůɖ, űɡůɘəɎ ɟɡɗɛɑɕɞɜŰŬɠ əŬŰɎɚɚɖɚŬ Űɘɠ ˊŬɟŬɛɏŰɟɞɡɠ ŰɞˊɞɗŮůɑŬɠ əŬɘ 

ɢɟɞɜɘəɞɨ ŭɘŬůŰɐɛŬŰɞɠ. ȷűɞɨ ˊɚɖəŰɟɞɚɞɔɐɗɖəŮ Űɞ ɧɜɞɛŬ, ŮɛűŬɜɑɕŮŰŬɘ ɏɜŬ ˊɚŬɑůɘɞ ɛŮ 

Ůˊɘɚɞɔɏɠ ŬɡŰɧɛŬŰɖɠ ůɡɛˊɚɐɟɤůɖɠ. ɆŰɖ ůɡɔəŮəɟɘɛɏɜɖ ˊŮɟɑˊŰɤůɖ ŮˊɘɚɏɢɗɖəŮ ɖ ɏɜŭŮɘɝɖ 

çɀɎɟəŬ ŬɡŰɞəɘɜɐŰɞɡè, ɧˊɤɠ űŬɑɜŮŰŬɘ ůŰɞ ɆɢɐɛŬ 5ï1, ɏˊŮɘŰŬ ɛŮ Űɞ ˊɎŰɖɛŬ Űɞɡ 

əɞɡɛˊɘɞɨ CSV ŮɝɎɔŮŰŬɘ ɖ ɢɟɞɜɞůŮɘɟɎ. 
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ɆɢɐɛŬ 5ï1: ȺɝŬɔɤɔɐ ŭŮŭɞɛɏɜɤɜ Google Trends ɛŮ Űɖɜ ˊɟɩŰɖ ˊɟɞůɏɔɔɘůɖ 
(trends.google.com) 

ɀŮ Űɞ ŭŮɨŰŮɟɞ Űɟɧɞ́ ˊɞɡ ŮɝɐɢɗɖůŬɜ ŭŮŭɞɛɏɜŬ Ŭˊɧ Űɞ Google Trends ŭŮɜ ɢɟŮɘɎůŰɖəŮ 

ɜŬ ɔɑɜŮɘ ˊɚɖəŰɟɞɚɧɔɖůɖ əɎˊɞɘɞɡ ɧɟɞɡ, ŬˊɚɎ Ŭˊɧ Űɖɜ ŮɜɧŰɖŰŬ ȺɝŮɟŮɨɜɖůɖ əŬɘ Ŭűɞɨ 

əŬɗɞɟɘůŰɞɨɜ əŬŰɎɚɚɖɚŬ ɖ ŰɞˊɞɗŮůɑŬ əŬɘ Űɞ ɢɟɞɜɘəɧ ˊŬɟɎɗɡɟɞ, ůŰɞ ˊŮŭɑɞ çȾŬŰɖɔɞɟɑŮɠ» 

ŮˊɘɚɏɢɗɖəŮ ç ȷɡŰɞəɑɜɖŰŬ əŬɘ ɞɢɐɛŬŰŬè ɏˊŮɘŰŬ çɀɎɟəŮɠ ŬɡŰɞəɘɜɐŰɤɜè əŬɘ ɛŮŰɎ ɖ ɛɎɟəŬ 

ɔɘŬ Űɖɜ ɞˊɞɑŬ ˊɟɏˊŮɘ ɜŬ ŮɝŬɢɗŮɑ ɖ ɢɟɞɜɞůŮɘɟɎ, ɧˊɤɠ űŬɑɜŮŰŬɘ ůŰɞ ɆɢɐɛŬ 5ï2. 
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ɆɢɐɛŬ 5ï2: ȺɝŬɔɤɔɐ ŭŮŭɞɛɏɜɤɜ Google Trends ɛŮ Űɖɜ ŭŮɨŰŮɟɖ ˊɟɞůɏɔɔɘůɖ 
(trends.google.com) 

ȼ ůɡɚɚɞɔɐ ŭɨɞ ŭɘŬűɞɟŮŰɘəɩɜ ɢɟɞɜɞůŮɘɟɩɜ Google Trends ɔɘŬ əɎɗŮ ɛɎɟəŬ 

ŬˊɞűŬůɑůŰɖəŮ ɛŮ Űɞ ůəŮˊŰɘəɧ ɧŰɘ ɑůɤɠ əɎɗŮ ɛɑŬ Ŭˊɧ ŬɡŰɏɠ Űɘɠ ɢɟɞɜɞůŮɘɟɏɠ ŭɑɜŮɘ 

ŭɘŬűɞɟŮŰɘəɏɠ ˊɚɖɟɞűɞɟɑŮɠ ůŰɞ ˊɟɞɔɜɤůŰɘəɧ ɛɞɜŰɏɚɞ.  

ȺəŰɧɠ Ŭˊɧ Űɘɠ ˊŬɟŬˊɎɜɤ ɛŮŰŬɓɚɖŰɏɠ ˊɞɡ Ŭűɞɟɞɨɜ əɎɗŮ ɛɎɟəŬ ɝŮɢɤɟɘůŰɎ, əɟɑɗɖəŮ 

ůəɧˊɘɛɞ ˈɚŬɛɓɎɜɞɜŰŬɠ ɡˊɧɣɘɜ əŬɘ ˊɟɞŰɎůŮɘɠ ůŰɖ ɓɘɓɚɘɞɔɟŬűɑŬˈ ɜŬ ůɡɚɚŮɢɗɞɨɜ ɔɘŬ 

Űɞ ɑůɘɞ ɢɟɞɜɘəɧ ŭɘɎůŰɖɛŬ əŬɘ ɎɚɚŮɠ ɛŮŰŬɓɚɖŰɏɠ əɡɟɑɤɠ ɞɘəɞɜɞɛɘəɐɠ űɨůŮɤɠ ˊɞɡ ɜŬ 

ɛˊɞɟɞɨɜ ɜŬ ŬˊɞŰɡˊɩůɞɡɜ Űɖɜ ɞɘəɞɜɞɛɘəɐ əŬŰɎůŰŬůɖ ˊɞɡ ŮˊɘəɟŬŰŮɑ ůŰɖ ɢɩɟŬ ɎɟŬ 

ůɡɜŮˊɩɠ əŬɘ ůŰɖɜ ŬɔɞɟŬůŰɘəɐ ŭɨɜŬɛɖ Űɤɜ əŬŰŬɜŬɚɤŰɩɜ. ȰŰůɘ ɚɞɘ́ɧɜ ɏɔɘɜŮ ůɡɚɚɞɔɐ 

ŭŮŭɞɛɏɜɤɜ ɧˊɤɠ Űɞ ɛɖɜɘŬɑɞ ˊɞůɞůŰɧ ŬɜŮɟɔɑŬɠ ůŰɖɜ ȺɚɚɎŭŬ əŬɘ Űɞ ŰɟɘɛɖɜɘŬɑɞ 

ȷəŬɗɎɟɘůŰɞ Ⱥɔɢɩɟɘɞ Ʉɟɞɥɧɜ (ɛŮŰŬŰɟɎˊɖəŮ ůŮ ɛɖɜɘŬɑŮɠ ˊŬɟŬŰɖɟɐůŮɘɠ) ŰŬ ɞˊɞɑŬ 

ŮɝɎɢɗɖəŬɜ Ŭˊɧ Űɖɜ ɘůŰɞůŮɚɑŭŬ Űɖɠ Ⱥɚɚɖɜɘəɐɠ ɆŰŬŰɘůŰɘəɐɠ ȷɟɢɐɠ (ȺȿɆɇȷɇ) 

https://www.statistics.gr. ȷəɧɛŬ ůɡɚɚɏɢɗɖəŬɜ ɛŮŰŬɓɚɖŰɏɠ ɧˊɤɠ ɞɘ Űɘɛɏɠ Űɖɠ ɓŮɜɕɑɜɖɠ 

ůŰɖɜ ȺɚɚɎŭŬ ɛŮ űɧɟɞ əŬɘ ɢɤɟɑɠ űɧɟɞ, ɖ ˊɖɔɐ ŬɡŰɩɜ Űɤɜ ŭŮŭɞɛɏɜɤɜ ɐŰŬɜ ɞ 

ŭɘŬŭɘəŰɡŬəɧɠ Űɧˊɞɠ Űɖɠ ȺɡɟɤˊŬɥəɐɠ ȺˊɘŰɟɞˊɐɠ əŬɘ ůɡɔəŮəɟɘɛɏɜŬ ɖ ɖɚŮəŰɟɞɜɘəɐ 

ŭɘŮɨɗɡɜůɖ https://ec.europa.eu/energy/data-analysis/weekly-oil-bulletin_en. Ⱥˊɑůɖɠ 

ɏɔɘɜŮ ůɡɚɚɞɔɐ Űɤɜ ɛɖɜɘŬɑɤɜ Űɘɛɩɜ əɚŮɘůɑɛŬŰɞɠ Űɞɡ ũŮɜɘəɞɨ ȹŮɑəŰɖ Űɞɡ 

ɉɟɖɛŬŰɘůŰɖɟɑɞɡ ȷɗɖɜɩɜ Ŭˊɧ Űɞɜ ɘůŰɧŰɞˊɞ capital.gr. 

ɇɏɚɞɠ ůŮ ɛɘŬ ˊɟɞůˊɎɗŮɘŬ ɜŬ ŬˊɞŰɡˊɤɗŮɑ ɖ ɞɘəɞɜɞɛɘəɐ əɟɑůɖ Űɞɡ 2009 əɘ ɏˊŮɘŰŬ, 

ůɡɚɚɏɢɗɖəŬɜ ˊɎɚɘ ɢɟɞɜɞůŮɘɟɏɠ Ŭˊɧ Űɖɜ ˊɚŬŰűɧɟɛŬ Űɞɡ Google Trends, ŬɡŰɐɜ Űɖ űɞɟɎ 

ůɢŮŰɘəɎ ɛŮ Űɖɜ ŬɜŬɕɐŰɖůɖ Űɤɜ ɧɟɤɜ «ɞɘəɞɜɞɛɘəɐ əɟɑůɖè (ɤɠ ɗɏɛŬ), çɛɜɖɛɧɜɘɞè (ɤɠ 

ɗɏɛŬ), çɢɟɏɞɠè (ɤɠ ɗɏɛŬ), çˊŮɟɘəɞˊɏɠè əŬɘ çŬˊɞɚɨůŮɘɠ». 

ȳɚŮɠ ɞɘ ˊŬɟŬˊɎɜɤ ɛŮŰŬɓɚɖŰɏɠ ɢŬɟŬəŰɖɟɑɕɞɜŰŬɘ ɤɠ ŬɜŮɝɎɟŰɖŰŮɠ ŭɘɧŰɘ ɓɞɖɗɞɨɜ ůŰɖɜ 

ˊɟɧɔɜɤůɖ Űɖɠ ŮɝŬɟŰɖɛɏɜɖɠ ˊɞɡ ŮɑɜŬɘ ɞɘ ˊɤɚɐůŮɘɠ. ȸɏɓŬɘŬ əŬɘ ɞɘ ˊɤɚɐůŮɘɠ ɛˊɞɟɞɨɜ ɜŬ 

ɢŬɟŬəŰɖɟɘůŰɞɨɜ ɤɠ ŬɜŮɝɎɟŰɖŰŮɠ Ŭɜ ɔɑɜŮɘ ɚɧɔɞɠ ɔɘŬ ˊŬɟŮɚɗɞɨůŮɠ ˊɤɚɐůŮɘɠ ˊɢ. 

ˊɤɚɐůŮɘɠ 12 ɛɐɜŮɠ ˊɟɘɜ Ŭˊɧ Űɖɜ Űɘɛɐ ˊɟɏˊŮɘ ɜŬ ˊɟɞɓɚŮűɗŮɑ. 

ɆɡɜɞɣɑɕɞɜŰŬɠ ɚɞɘˊɧɜ əŬɘ ɔɘŬ ɚɧɔɞɡɠ ŮɡəɟɑɜŮɘŬɠ, ůŰɞɜ ˊŬɟŬəɎŰɤ ˊɑɜŬəŬ (ɄɑɜŬəŬɠ 5-1) 

ůɡɔəŮɜŰɟɩɜɞɜŰŬɘ ɞɘ ɛŮŰŬɓɚɖŰɏɠ ˊɞɡ ůɡɚɚɏɢɗɖəŬɜ ɔɘŬ Űɘɠ ŬɜɎɔəŮɠ Űɖɠ ˊŬɟɞɨůŬɠ 

https://www.statistics.gr/
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ŮɟɔŬůɑŬɠ. ɆŰɖɜ ŰɟɑŰɖ ůŰɐɚɖ ůɖɛŮɘɩɜŮŰŬɘ ɖ ɞɜɞɛŬůɑŬ ˊɞɡ ɏɢŮɘ ɖ əɎɗŮ ɛŮŰŬɓɚɖŰɐ ůŰɞɜ 

əɩŭɘəŬ ɐ ůŰɘɠ ůŰɐɚŮɠ Űɞɡ ɞɚɞəɚɖɟɤɛɏɜɞɡ ˊɑɜŬəŬ ŭŮŭɞɛɏɜɤɜ. 

ɄɑɜŬəŬɠ 5-1: ɆɡɔəŮɜŰɟɤŰɘəɐ ˊŬɟɎɗŮůɖ ɛŮŰŬɓɚɖŰɩɜ ˊɞɡ ůɡɚɚɏɢɗɖəŬɜ 

# ɀŮŰŬɓɚɖŰɐ Ɇɨɛɓɞɚɞ ůŰɞɜ əɩŭɘəŬ 

1Ŭ, 1ɓ, 1ɔ, 1ŭ ɀɖɜɘŬɑŮɠ ˊɤɚɐůŮɘɠ ɔɘŬ əɎɗŮ ɛɎɟəŬ TOYOTA, AUDI, OPEL, FORD 

2Ŭ, 2ɓ, 2ɔ, 2ŭ 
ȹŮŭɞɛɏɜŬ Google Trends ɔɘŬ əɎɗŮ 
ɛɎɟəŬ (1ɞɠ Űɟɧˊɞɠ ŮɝŬɔɤɔɐɠ) 

gt1_toyota, gt1_audi, gt1_opel, gt1_ford 

3Ŭ, 3ɓ, 3ɔ, 3ŭ 
ȹŮŭɞɛɏɜŬ Google Trends ɔɘŬ əɎɗŮ 
ɛɎɟəŬ (2ɞɠ Űɟɧˊɞɠ ŮɝŬɔɤɔɐɠ) 

gt2_toyota, gt2_audi, gt2_opel, gt2_ford 

4 ɄɞůɞůŰɧ ȷɜŮɟɔɑŬɠ unemployment 

5 ɀɖɜɘŬɑɞ ȷȺɄ Qgdp_Maverage 

6 ɇɘɛɐ ɓŮɜɕɑɜɖɠ ɛŮ űɧɟɞ gas_wt 

7 ɇɘɛɐ ɓŮɜɕɑɜɖɠ ɢɤɟɑɠ űɧɟɞ gas_wot 

8 ũŮɜɘəɧɠ ȹŮɑəŰɖɠ ɉɟɖɛŬŰɘůŰɖɟɑɞɡ ȷɗɖɜɩɜ gd_at 

9 
Google Trends çɞɘəɞɜɞɛɘəɐ əɟɑůɖè (ɤɠ 

ɗɏɛŬ) 
gt_crisisTh 

10 Google Trends çɛɜɖɛɧɜɘɞè (ɤɠ ɗɏɛŬ) gt_memTh 

11 Google Trends çɢɟɏɞɠè (ɤɠ ɗɏɛŬ) gt_debtTh 

12 Google Trends çˊŮɟɘəɞˊɏɠè gt_cuts 

13 Google Trends çŬˊɞɚɨůŮɘɠè gt_fir 

Ƀɚɧəɚɖɟɞ Űɞ ůɨɜɞɚɞ Űɤɜ ŭŮŭɞɛɏɜɤɜ ˊŬɟŬŰɑɗŮŰŬɘ ůŰɞ ɄŬɟɎɟŰɖɛŬ Ƚ Űɖɠ ˊŬɟɞɨůŬɠ 

ŮɟɔŬůɑŬɠ. 

5.3 ȹɘŬɢɩɟɘůɖ ŭŮŭɞɛɏɜɤɜ ï ŭŮŭɞɛɏɜŬ Ůɚɏɔɢɞɡ 

ȳˊɤɠ ŬɜŬűɏɟɗɖəŮ ˊɟɞɖɔɞɡɛɏɜɤɠ, ɔɘŬ Űɞɡɠ ůəɞˊɞɨɠ Űɖɠ ˊŬɟɞɨůŬɠ ŮɟɔŬůɑŬɠ 

ůɡɚɚɏɢɗɖəŬɜ ŭŮŭɞɛɏɜŬ Ŭˊɧ Űɞɜ ȽŬɜɞɡɎɟɘɞ Űɞɡ 2004 ɤɠ Űɞɜ Ƚɞɨɚɘɞ Űɞɡ 2021. ũɘŬ Űɖ 

ŭɘŮɝŬɔɤɔɐ ɧɛɤɠ Űɤɜ ˊɟɞɓɚɏɣŮɤɜ əŬɘ əɡɟɑɤɠ ɔɘŬ Űɖɜ Ŭɝɘɞɚɧɔɖůɐ Űɞɡɠ ŰŬ ŭŮŭɞɛɏɜŬ ŬɡŰɎ 

ˊɟɏˊŮɘ ɜŬ ɢɤɟɘůɗɞɨɜ ůŮ ŭɨɞ ɛɏɟɖ: ŰŬ ŭŮŭɞɛɏɜŬ ŮəˊŬɑŭŮɡůɖɠ (training data) əŬɘ ŰŬ 

ŭŮŭɞɛɏɜŬ Ůɚɏɔɢɞɡ (test data ɐ Ŭɚɚɘɩɠ hold out data). ɇŬ ŭŮŭɞɛɏɜŬ ŮəˊŬɑŭŮɡůɖɠ ŮɑɜŬɘ ŰŬ 

ŭŮŭɞɛɏɜŬ ůŰŬ ɞˊɞɑŬ Űɞ ɛɞɜŰɏɚɞ ɗŬ ˊɟɞůˊŬɗɐůŮɘ ɜŬ ˊɟɞůŬɟɛɞůŰŮɑ ɟɡɗɛɑɕɞɜŰŬɠ 

əŬŰɎɚɚɖɚŬ Űɘɠ ˊŬɟŬɛɏŰɟɞɡɠ Űɞɡ. ɇŬ ŭŮŭɞɛɏɜŬ ŬɡŰɎ ŮɑɜŬɘ çɔɜɤůŰɎè ůŰɞ ɛɞɜŰɏɚɞ əŬɘ 

ůɡɜɐɗɤɠ ŬˊɞŰŮɚɞɨɜ ˊɞůɞůŰɧ Ŭˊɧ ŰŬ ŭŮŭɞɛɏɜŬ Ůɚɏɔɢɞɡ. ɇŬ ŭŮŭɞɛɏɜŬ Ůɚɏɔɢɞɡ 

çəɟŬŰɞɨɜŰŬɘ ůŰɖɜ Ɏəɟɖè, ŮɑɜŬɘ çɎɔɜɤůŰŬè ůŰɞ ɛɞɜŰɏɚɞ əŬɘ ˊɟɞɞɟɑɕɞɜŰŬɘ ɔɘŬ Űɖɜ 

Ŭɝɘɞɚɧɔɖůɖ Űɞɡ ɛŮŰɟɩɜŰŬɠ Űɖɜ Ŭˊɧəɚɘůɖ Űɤɜ ˊɟɞɓɚɏɣŮɤɜ Ŭˊɧ Űɘɠ ˊɟŬɔɛŬŰɘəɏɠ Űɘɛɏɠ 

ˊɞɡ ˊŮɟɘɏɢɞɜŰŬɘ ůŮ ŬɡŰɧ Űɞ ůɨɜɞɚɞ ŭŮŭɞɛɏɜɤɜ. 

ũɘŬ Űɖ ŭɘŮɝŬɔɤɔɐ Űɤɜ ˊɟɞɓɚɏɣŮɤɜ ůŰɖɜ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ, ŰŬ ŭŮŭɞɛɏɜŬ ɢɤɟɑůŰɖəŬɜ ɤɠ 

Ůɝɐɠ: Ŭˊɧ Űɞɜ ȽŬɜɞɡɎɟɘɞ 2004 ɤɠ Űɞɜ ȷɨɔɞɡůŰɞ Űɞɡ 2018 ɞɟɑůŰɖəŬɜ ŰŬ ŭŮŭɞɛɏɜŬ 

ŮəˊŬɑŭŮɡůɖɠ əŬɘ Ŭˊɧ Űɞ ɆŮˊŰɏɛɓɟɘɞ Űɞɡ 2018 ɤɠ Űɞɜ Ƚɞɨɚɘɞ Űɞɡ 2021 ɞɟɑůŰɖəŬɜ ŰŬ 
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ŭŮŭɞɛɏɜŬ Ůɚɏɔɢɞɡ. ȹɖɚŬŭɐ ŰŬ ɛɞɜŰɏɚŬ ˊɞɡ əŬŰŬůəŮɡɎůŰɖəŬɜ ˊɟŬɔɛŬŰɞˊɞɑɖůŬɜ 

ɛɖɜɘŬɑŮɠ ˊɟɞɓɚɏɣŮɘɠ ɔɘŬ Űɞ ɢɟɞɜɘəɧ 09-2018 ɤɠ 07-2021 əŬɘ ŰŬ ɛɏŰɟŬ ůűɎɚɛŬŰɞɠ ˊɞɡ 

ɡˊɞɚɞɔɑůŰɖəŬɜ əŬŰɎ Űɖɜ Ŭɝɘɞɚɧɔɖůɐ Űɞɡɠ ůŰɖɜ ɞɡůɑŬ ɛŮŰɟɞɨɜ Űɖɜ Ŭˊɧəɚɘůɖ Űɤɜ 

ˊɟɞɓɚɏɣŮɤɜ Ŭˊɧ Űɘɠ ˊɟŬɔɛŬŰɘəɏɠ Űɘɛɏɠ ŬɡŰɧ Űɞ ŭɘɎůŰɖɛŬ. ȾɎɗŮ ˊɟɞɔɜɤůŰɘəɧ ɛɞɜŰɏɚɞ 

ŭɘŮɝŬɔɎɔŮɘ ˊɟɞɓɚɏɣŮɘɠ ɔɘŬ Űɞ ɑŭɘɞ ɢɟɞɜɘəɧ ŭɘɎůŰɖɛŬ (ŭŮŭɞɛɏɜŬ Ůɚɏɔɢɞɡ) ɩůŰŮ ɜŬ ŮɑɜŬɘ 

ŭɡɜŬŰɐ ɖ ůɨɔəɟɘůɖ Űɖɠ Ŭˊɧŭɞůɐɠ Űɞɡ ɛŮ ŬɡŰɐɜ Űɤɜ ɡˊɞɚɞɑˊɤɜ. ɆŮ ŬɡŰɐɜ Űɖɜ 

ˊŮɟɑˊŰɤůɖ ˊɞɡ ŬˊɞŰŮɚŮɑ Űɖɜ ˊɘɞ Ŭˊɚɐ ˊɟɞůɏɔɔɘůɖ ůɢŮŰɘəɎ ɛŮ Űɞ ŭɘŬɢɤɟɘůɛɧ Űɤɜ 

ŭŮŭɞɛɏɜɤɜ ɛŮ ůəɞˊɧ Űɖɜ Ŭɝɘɞɚɧɔɖůɖ Űɞɡ ɛɞɜŰɏɚɞɡ, Űɞ ɛɏɔŮɗɞɠ Űɤɜ ŭɨɞ ŰɛɖɛɎŰɤɜ 

ˊŬɟŬɛɏɜŮɘ ůŰŬɗŮɟɧ (ɆɢɐɛŬ 5ï3). ɈˊɎɟɢɞɡɜ əŬɘ ˊɘɞ ˊŮɟɑˊɚɞəŮɠ ˊɟɞůŮɔɔɑůŮɘɠ ůɢŮŰɘəɎ 

ɛŮ Űɞɡɠ Űɟɧˊɞɡɠ ŭɘŬɢɤɟɘůɛɞɨɠ Űɤɜ ŭŮŭɞɛɏɜɤɜ ɔɘŬ Űɘɠ ɞˊɞɑŮɠ ŭŮɜ ŬɝɑɕŮɘ ɜŬ ɔɑɜŮɘ ŬɜŬűɞɟɎ 

ůŰɖɜ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ, ŮəŰɧɠ ɑůɤɠ Ŭˊɧ Űɖɜ ˊɟɞůɏɔɔɘůɖ Űɞɡ ŭɘŮɟɡɜɧɛŮɜɞɡ ˊŬɟŬɗɨɟɞɡ 

(expanding window). 

 

ɆɢɐɛŬ 5ï3: ȷˊɚɧɠ ŭɘŬɢɤɟɘůɛɧɠ ŭŮŭɞɛɏɜɤɜ ůŮ ŭŮŭɞɛɏɜŬ ŮəˊŬɑŭŮɡůɖɠ əɘ Ůɚɏɔɢɞɡ 
(https://otexts.com/fpp2/accuracy.html) 

ȼ ˊɟɞůɏɔɔɘůɖ Űɞɡ ŭɘŮɟɡɜɧɛŮɜɞɡ ˊŬɟŬɗɨɟɞɡ (expanding window) ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ 

ůɡɢɜɎ ůŰŬ ˊɟɞɓɚɐɛŬŰŬ ˊɟɞɓɚɏɣŮɤɜ ˊɞɡ ɏɢɞɡɜ ɜŬ əɎɜɞɡɜ ɛŮ Űɞ ɢɟɧɜɞ, ŭɖɚŬŭɐ 

ŭɘŬɢŮɘɟɑɕɞɜŰŬɘ ŭŮŭɞɛɏɜŬ ɢɟɞɜɞůŮɘɟɩɜ. ɆŮ ŬɡŰɐɜ Űɖɜ ˊŮɟɑˊŰɤůɖ ŰŬ ɛŮɔɏɗɖ Űɤɜ ŰɛɖɛɎŰɤɜ 

ůŰŬ ɞˊɞɑŬ ɢɤɟɑůŰɖəŬɜ ŰŬ ŭŮŭɞɛɏɜŬ ɛŮŰŬɓɎɚɚɞɜŰŬɘ ɛŮ Űɞ ɢɟɧɜɞ. ȾɎɗŮ űɞɟɎ ˊɞɡ ɔɑɜŮŰŬɘ 

ɛɘŬ ˊɟɧɓɚŮɣɖ, ɡˊɞŰɑɗŮŰŬɘ ɧŰɘ ɖ ˊɟŬɔɛŬŰɘəɐ Űɘɛɐ Űɖɠ ˊɟɞɖɔɞɨɛŮɜɖɠ ˊŬɟŬŰɐɟɖůɖɠ ɔɑɜŮŰŬɘ 

ɔɜɤůŰɐ əɘ ɏŰůɘ ˊɟɞůŰɑɗŮŰŬɘ ůŰŬ ŭŮŭɞɛɏɜŬ ŮəˊŬɑŭŮɡůɖɠ, ůɡɜŮˊɩɠ Űɞ ɛɏɔŮɗɞɠ Űɤɜ 

ŭŮŭɞɛɏɜɤɜ ŮəˊŬɑŭŮɡůɖɠ ŬɡɝɎɜŮŰŬɘ əŬŰɎ ɏɜŬ ɢɟɞɜɞůɖɛŮɑɞ əɎɗŮ űɞɟɎ ˊɞɡ ɔɑɜŮŰŬɘ 

ˊɟɧɓɚŮɣɖ. ɆŰɖɜ ɞɡůɑŬ əɎɗŮ űɞɟɎ ɏɜŬ ŭɘŬűɞɟŮŰɘəɧ ɛɞɜŰɏɚɞ ˊɟɞůŬɟɛɧɕŮŰŬɘ ůŰɞ ɞɚɞɏɜŬ 

əŬɘ ŭɘŮɟɡɜɧɛŮɜɞ ůŮŰ ŭŮŭɞɛɏɜɤɜ ŮəˊŬɑŭŮɡůɖɠ. ɇɞ ůűɎɚɛŬ ɡˊɞɚɞɔɑɕŮŰŬɘ ɤɠ ɞ ɛɏůɞɠ ɧɟɞɠ 

Űɤɜ ůűŬɚɛɎŰɤɜ əɎɗŮ ˊɟɧɓɚŮɣɖɠ. ȼ ɛɏɗɞŭɞɠ ŬɡŰɐ ŬɜŬˊŬɟɑůŰŬŰŬɘ ůɢɖɛŬŰɘəɎ ́ ŬɟŬəɎŰɤ 

ůŰɞ ɆɢɐɛŬ 5ï4 . 

https://otexts.com/fpp2/accuracy.html)
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ɆɢɐɛŬ 5ï4: ȹɘŬɢɤɟɘůɛɧɠ ŭŮŭɞɛɏɜɤɜ ɛŮ Űɖɜ ˊɟɞůɏɔɔɘůɖ ŭɘŮɟɡɜɧɛŮɜɞɡ ˊŬɟŬɗɨɟɞɡ - expanding 
window (https://otexts.com/fpp2/accuracy.html) 

ȼ ɛɏɗɞŭɞɠ ŬɡŰɐ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ůŰɖɜ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ ɔɘŬ Űɖ ŭɘŮɝŬɔɤɔɐ 

ˊɟɞɓɚɏɣŮɤɜ ɛŮ ŰŬ ɛɞɜŰɏɚŬ ɛɏŰɟɞɡ ůɨɔəɟɘůɖɠ (benchmarks), ůɡɔəŮəɟɘɛɏɜŬ ůŰŬ ɛɞɜŰɏɚŬ 

ŮəɗŮŰɘəɐɠ ŮɝɞɛɎɚɡɜůɖɠ əŬɘ ARIMA, ɔɘŬ ŬɡŰɧ əŬɘ ˊŮɟɘɔɟɎűŮŰŬɘ ůŮ ŬɡŰɐɜ Űɖɜ ŮɜɧŰɖŰŬ. 

5.4 ɀɞɜŰɏɚŬ ɛɏŰɟɞɡ ůɨɔəɟɘůɖɠ (benchmarks) 

ũɘŬ ɜŬ ɛˊɞɟɏůŮɘ ɜŬ ɔɑɜŮɘ Ŭɝɘɞɚɧɔɖůɖ Űɤɜ ɛɞɜŰɏɚɤɜ ˊɞɡ ŭɖɛɘɞɡɟɔɐɗɖəŬɜ ɛŮ ŰŬ ŭŮŭɞɛɏɜŬ 

Google Trends, əŬɘ ɔɘŬ ɜŬ ɔɑɜŮɘ ŮɨəɞɚŬ ŬɜŰɘɚɖˊŰɧ Ŭɜ ŬɡŰɎ ŰŬ ɛɞɜŰɏɚŬ ˊɏŰɡɢŬɜ Űɞ ůŰɧɢɞ 

Űɞɡɠ ɞ ɞˊɞɑɞɠ ŮɑɜŬɘ ɖ ŭɘŮɝŬɔɤɔɐ ˊɟɞɓɚɏɣŮɤɜ ɛŮ ɓŮɚŰɘɤɛɏɜɖ ŬəɟɑɓŮɘŬ, ˊɟɏˊŮɘ ɜŬ ɞɟɘůɗŮɑ 

əɎˊɞɘɞ ɛɏŰɟɞ ůɨɔəɟɘůɖɠ. ȰŰůɘ ɗŬ ɛˊɞɟŮɑ ɜŬ ŭɘŬˊɘůŰɤɗŮɑ Ŭɜ ɖ ŬˊɞŰŮɚŮůɛŬŰɘəɧŰɖŰŬ Űɤɜ 

ŮɝŮŰŬɕɧɛŮɜɤɜ ɛɞɜŰɏɚɤɜ ŮɑɜŬɘ ɘəŬɜɞˊɞɘɖŰɘəɐ.  

ɋɠ ɛɏŰɟŬ ůɨɔəɟɘůɖɠ (benchmarks) ɚɞɘˊɧɜ ůŰɖɜ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ, ŭɖɛɘɞɡɟɔɐɗɖəŬɜ 

əɎˊɞɘŬ ɛɞɜŰɏɚŬ ɓŬůɘůɛɏɜŬ ůŮ ˊŬɟŬŭɞůɘŬəɏɠ ɛŮɗɧŭɞɡɠ ˊɟɞɓɚɏɣŮɤɜ ɧˊɤɠ ɖ ŮəɗŮŰɘəɐ 

ŮɝɞɛɎɚɡɜůɖ əŬɘ ŰŬ ɛɞɜŰɏɚŬ ARIMA, ɞɘ ɞˊɞɑŮɠ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ Ůŭɩ əŬɘ ˊɞɚɚɎ ɢɟɧɜɘŬ 

ůŮ ˊɟɞɓɚɐɛŬŰŬ ˊɟɧɔɜɤůɖɠ ɕɐŰɖůɖɠ. 

Ʉɘɞ ůɡɔəŮəɟɘɛɏɜŬ ɤɠ ɛɏŰɟŬ ůɨɔəɟɘůɖɠ ŭɖɛɘɞɡɟɔɐɗɖəŬɜ ŭɨɞ ɛɞɜŰɏɚŬ ŮəɗŮŰɘəɐɠ 

ŮɝɞɛɎɚɡɜůɖɠ, Űɞ ˊɟɩŰɞ ŮɑɜŬɘ Űɨˊɞɡ Holt-Wintersô ɛŮ ́ɟɞůɗŮŰɘəɐ ŮˊɞɢɘəɧŰɖŰŬ 12 ɛɖɜɩɜ 

əŬɘ ɡɚɞˊɞɘɐɗɖəŮ ɛŮ Űɖ ɓɞɐɗŮɘŬ Űɖɠ ɓɘɓɚɘɞɗɐəɖɠ statsmodels. ɇɞ ŭŮɨŰŮɟɞ ŮɑɜŬɘ ɛɘŬ 

ŬɡŰɞɛŬŰɞˊɞɘɖɛɏɜɖ ɛɞɟűɐ ŮəɗŮŰɘəɐɠ ŮɝɞɛɎɚɡɜůɖɠ ˊɞɡ ŮˊɘɚɏɔŮɘ Űɘɠ ˊŬɟŬɛɏŰɟɞɡɠ Űɞɡ 

ɛɞɜŰɏɚɞɡ ŬɜɎɚɞɔŬ ɛŮ ŰŬ ŮəɎůŰɞŰŮ ŭŮŭɞɛɏɜŬ, ɚɏɔŮŰŬɘ AutoETS əŬɘ ˊɟɞɏɟɢŮŰŬɘ Ŭˊɧ Űɖ 

ɓɘɓɚɘɞɗɐəɖ Űɖɠ Python SKTIME. ɇɞ ŭŮɨŰŮɟɞ ɛɞɜŰɏɚɞ ŭɖɛɘɞɡɟɔɐɗɖəŮ ˊŮɟɘůůɧŰŮɟɞ ůŬɜ 

ɏɚŮɔɢɞɠ ɔɘŬ Űɞ ˊɟɩŰɞ ɔɘŬ ɜŬ űŬɜŮɑ Ŭɜ ɖ Ůˊɘɚɞɔɐ Űɞɡ ˊŬɟŬɛɏŰɟɤɜ Űɞɡ ˊɟɩŰɞɡ ɐŰŬɜ ɖ 

ɓɏɚŰɘůŰɖ. ɇŬ ŭɨɞ ŬɡŰɎ ɛɞɜŰɏɚŬ ɛŮŰɏˊŮɘŰŬ ůŰɖɜ ŮɟɔŬůɑŬ ɗŬ ŬɜŬűɏɟɞɜŰŬɘ ɛŮ ŰŬ ɞɜɧɛŬŰŬ 

çɀɞɜŰɏɚɞ 1è əŬɘ çɀɞɜŰɏɚɞ 2è ŬɜŰɑůŰɞɘɢŬ. 

Ⱥˊɑůɖɠ ŭɖɛɘɞɡɟɔɐɗɖəŮ ɏɜŬ ŬɡŰɞˊŬɚɘɜŭɟɞɛɘəɧ ɛɞɜŰɏɚɞ əɘɜɖŰɞɨ ɛɏůɞɡ ɧɟɞɡ (ARIMA) Űɞ 

ɞˊɞɑɞ ɡɚɞˊɞɘɐɗɖəŮ ɛŮ Űɖ ɓɞɐɗŮɘŬ Űɖɠ ɓɘɓɚɘɞɗɐəɖɠ pmdarima. ȼ ɓɘɓɚɘɞɗɐəɖ ŬɡŰɐ ˊŬɟɏɢŮɘ 

Űɖ ŭɡɜŬŰɧŰɖŰŬ ɔɘŬ ŭɖɛɘɞɡɟɔɑŬ ɛɞɜŰɏɚɞɡ ARIMA ůŰɞ ɞˊɞɑɞ ɞɘ ˊŬɟɎɛŮŰɟɞɑ Űɞɡ (p,d,q) 

https://otexts.com/fpp2/accuracy.html
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ŮˊɘɚɏɔɞɜŰŬɘ ŬɡŰɧɛŬŰŬ ŬɜɎɚɞɔŬ ɛŮ ŰŬ ŮəɎůŰɞŰŮ ŭŮŭɞɛɏɜŬ ŭɘŮɜŮɟɔɩɜŰŬɠ ŭɘɎűɞɟɞɡɠ 

Ůɚɏɔɢɞɡɠ ɔɘŬ Űɞ Ŭɜ ɘəŬɜɞˊɞɘɞɨɜŰŬɘ ɞɟɘůɛɏɜŬ əɟɘŰɐɟɘŬ. ȰŰůɘ ɖ ɧɚɖ ŭɘŬŭɘəŬůɑŬ əŬɗɑůŰŬŰŬɘ 

ɚɘɔɧŰŮɟɞ ɢɟɞɜɞɓɧɟŬ əɘ ŮɝŬɚŮɑűŮŰŬɘ ɤɠ ɏɜŬ ɓŬɗɛɧ ɖ ŬɛűɘɓɞɚɑŬ ɔɘŬ Űɖɜ Ůˊɘɚɞɔɐ Űɖɠ 

ɓɏɚŰɘůŰɖɠ ŰɎɝɖɠ (p,d,q) Űɞɡ ɛɞɜŰɏɚɞɡ. ȼ ɓɘɓɚɘɞɗɐəɖ pmdarima ɓŬůɑɕŮŰŬɘ ůŰɖɜ ɓɘɓɚɘɞɗɐəɖ 

statsmodels. ɇɞ ɛɞɜŰɏɚɞ ŬɡŰɧ ɗŬ ŬɜŬűɏɟŮŰŬɘ ɛŮŰɏˊŮɘŰŬ ůŰɖɜ ŮɟɔŬůɑŬ ɤɠ çɀɞɜŰɏɚɞ 3è.  

Ƀɘ ˊɟɞɓɚɏɣŮɘɠ ˊɞɡ ŭɘŮɝɎɢɗɖəŬɜ ɛŮ ŰŬ ˊŬɟŬˊɎɜɤ ɛɞɜŰɏɚŬ ɏɔɘɜŬɜ ŬəɞɚɞɡɗɩɜŰŬɠ Űɖɜ 

ŰŮɢɜɘəɐ expanding window, ɏŰůɘ ɔɘŬ Űɖɜ ŭɘŮɝŬɔɤɔɐ əɎɗŮ ɛɞɜŬŭɘəɐɠ ˊɟɧɓɚŮɣɖɠ 

ŮűŬɟɛɧůŰɖəŮ ɛɞɜŰɏɚɞ ɛŮ ŭɘŬűɞɟŮŰɘəɏɠ ˊŬɟŬɛɏŰɟɞɡɠ ɔɘŬ ŬɡŰɧ Űɞ ɚɧɔɞ əŬɘ ŭŮɜ 

ŬɜŬűɏɟɞɜŰŬɘ ŰŬ Ŭəɟɘɓɐ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɤɜ ˊŬɟŬˊɎɜɤ ɛɞɜŰɏɚɤɜ. 

ɇɏɚɞɠ ŭɖɛɘɞɡɟɔɐɗɖəŮ ŬəɧɛŬ ɏɜŬ ɛɞɜŰɏɚɞ ɔɘŬ ɛɏŰɟɞ ůɨɔəɟɘůɖɠ, ɚŬɛɓɎɜɞɜŰŬɠ ɡˊɧɣɘɜ 

ˊɟŬəŰɘəɏɠ ˊɞɡ ŬəɞɚɞɡɗɐɗɖəŬɜ ůŰɖ ɓɘɓɚɘɞɔɟŬűɑŬ. ɄɟɧəŮɘŰŬɘ ɔɘŬ ɏɜŬ Ŭˊɚɧ 

ŬɡŰɞˊŬɚɘɜŭɟɞɛɘəɧ ɛɞɜŰɏɚɞ, Űɞ ɞˊɞɑɞ ɗŮɤɟŮɑ ɧŰɘ ɖ Űɘɛɐ Űɖɠ ɕɖŰɞɨɛŮɜɖɠ ˊɟɧɓɚŮɣɖɠ ŮɑɜŬɘ 

ɔɟŬɛɛɘəɧɠ ůɡɜŭɡŬůɛɧɠ Űɖɠ ˊɟɞɖɔɞɨɛŮɜɖɠ ˊɟŬɔɛŬŰɘəɐɠ Űɘɛɐɠ əŬɘ ŬɡŰɐɠ 12 ɛɖɜɩɜ ˊɟɘɜ 

ůɡɛˊŮɟɘɚŬɛɓŬɜɞɛɏɜɞɡ Ůɜɧɠ ɛŮɔɏɗɞɡɠ ůűɎɚɛŬŰɞɠ. ɇɞ ˊŬɟŬˊɎɜɤ ɛɞɜŰɏɚɞ ɏɢŮɘ ˊɟɞŰŬɗŮɑ 

ɤɠ ɛɏŰɟɞ ůɨɔəɟɘůɖɠ ůŮ ŭɘɎűɞɟŮɠ ɛŮɚɏŰŮɠ Ŭɜ əŬɘ ˊŮɟɘɏɢŮɘ Űɖɜ ˊɚɖɟɞűɞɟɑŬ Űɖɠ Ŭɛɏůɤɠ 

ˊɟɞɖɔɞɨɛŮɜɖɠ ˊɟŬɔɛŬŰɘəɐɠ ˊŬɟŬŰɐɟɖůɖɠ Ŭˊɧ Űɖɜ ˊɟɧɓɚŮɣɖ əɎŰɘ ˊɞɡ ŭŮ ůɡɛɓŬŭɑɕŮɘ 

ɛŮ ŰŬ ɡˊɧɚɞɘˊŬ ɛɞɜŰɏɚŬ Űɤɜ ɞˊɞɑɤɜ ɞ ɢɟɞɜɘəɧɠ ɞɟɑɕɞɜŰŬɠ ˊɟɧɓɚŮɣɖɠ ŮɑɜŬɘ 12 ɛɐɜŮɠ. 

ɇɞ ůɡɔəŮəɟɘɛɏɜɞ ɛɞɜŰɏɚɞ ˊɞɡ ɛŮŰɏˊŮɘŰŬ ůŰɖɜ ŮɟɔŬůɑŬ ɗŬ ŬɜŬűɏɟŮŰŬɘ ɤɠ çɀɞɜŰɏɚɞ 4è 

ˊɟɞůŬɟɛɧůŰɖəŮ ɛŮ Űɖɜ ɛɏɗɞŭɞ ŮɚɎɢɘůŰɩɜ ŰŮŰɟŬɔɩɜɤɜ ůŰŬ ŭŮŭɞɛɏɜŬ ŮəˊŬɑŭŮɡůɖɠ ɛŮ 

Űɖ ůɡɜŭɟɞɛɐ Űɖɠ ɓɘɓɚɘɞɗɐəɖɠ scikit-learn əŬɘ ɖ ůɢɏůɖ ˊɞɡ Űɞ ˊŮɟɘɔɟɎűŮɘ ŮɛűŬɜɑɕŮŰŬɘ 

ůŰɖɜ Ŭəɧɚɞɡɗɖ Ůɝɑůɤůɖ: 

Ὓ ‍ ‍Ὓ ‍Ὓ ‐ 

ȳɚŬ ŰŬ ˊŬɟŬˊɎɜɤ ɛɞɜŰɏɚŬ ŭɘŮɝɐɔŬɔŬɜ ˊɟɞɓɚɏɣŮɘɠ ɛŮ ɢɟɞɜɘəɧ ɞɟɑɕɞɜŰŬ 12 ɛɖɜɩɜ ɔɘŬ 

Űɖ ɢɟɞɜɘəɐ ˊŮɟɑɞŭɞ ɆŮˊŰŮɛɓɟɑɞɡ 2018 ɤɠ Ƚɞɨɚɘɞ Űɞɡ 2021 (ˊŮɟɑɞŭɞɠ ŭŮŭɞɛɏɜɤɜ 

Ůɚɏɔɢɞɡ). ȼ Ŭˊɧəɚɘůɖ ɛŮŰŬɝɨ Űɤɜ ˊɟɞɓɚɏɣŮɤɜ əŬɘ Űɤɜ ˊɟŬɔɛŬŰɘəɩɜ ˊŬɟŬŰɖɟɐůŮɤɜ 

ɡˊɞɚɞɔɑůŰɖəŮ ɛŮ Űɖ ɢɟɐůɖ ɛɏŰɟɤɜ ůűŬɚɛɎŰɤɜ əŬɘ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ ˊŬɟŬŰɑɗŮɜŰŬɘ ɔɘŬ 

ůɨɔəɟɘůɖ ůŮ ŮˊɧɛŮɜɞ əŮűɎɚŬɘɞ. 

5.5 Ⱥˊɘɚɞɔɐ ɛŮɗɧŭɤɜ ˊɟɧɓɚŮɣɖɠ 

ȾŬɗɩɠ ůŰɖɜ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ ŭɘŮɟŮɡɜɎŰŬɘ Ŭɜ ɖ ɛŮŰŬɓɞɚɐ Űɖɠ ŭɖɛɞŰɘəɧŰɖŰŬɠ Űɤɜ 

ŬɜŬɕɖŰɞɨɛŮɜɤɜ ɧɟɤɜ ůŰɖ ɛɖɢŬɜɐ Űɖɠ Google ɛˊɞɟŮɑ ɜŬ ůɡůɢŮŰɘůŰŮɑ ɛŮ Űɞ ˊɘɗŬɜɧ 

ŮɜŭɘŬűɏɟɞɜ Űɤɜ əŬŰŬɜŬɚɤŰɩɜ ɔɘŬ Űɖɜ ŬɔɞɟɎ ɞɟɘůɛɏɜɤɜ ˊɟɞɥɧɜŰɤɜ, ɏɔɘɜŮ ɖ ɡˊɧɗŮůɖ ɧŰɘ 

ŰŬ ŭŮŭɞɛɏɜŬ Google Trends (ɧˊɤɠ əŬɘ ɞɘ ɡˊɧɚɞɘˊŮɠ ɞɘəɞɜɞɛɘəɏɠ ɛŮŰŬɓɚɖŰɏɠ) ŮˊŮɝɖɔɞɨɜ 

əŬŰɎ ɏɜŬ ɛɏɟɞɠ Űɞ ɛɏɔŮɗɞɠ Űɤɜ ˊɤɚɐůŮɤɜ. ȰŰůɘ ɔɘŬ ŬɡŰɧɜ Űɞɜ ɚɧɔɞ əɟɑɗɖəŮ ůəɧˊɘɛɞ ɜŬ 

ŭɖɛɘɞɡɟɔɖɗɞɨɜ ˊɟɞɔɜɤůŰɘəɎ ɛɞɜŰɏɚŬ ɓŬůɘůɛɏɜŬ ůŮ ŬɘŰɘɞəɟŬŰɘəɏɠ ɐ Ŭɚɚɘɩɠ 

ŮˊŮɝɖɔɖɛŬŰɘəɏɠ ɛŮɗɧŭɞɡɠ ˊɟɧɓɚŮɣɖɠ ŬɚɚɎ əŬɘ ůŮ ˊɟɞɖɔɛɏɜŮɠ (ůŰɖɜ ˊɟŬɔɛŬŰɘəɧŰɖŰŬ 

ˊɟɧəŮɘŰŬɘ ɔɘŬ ŬɘŰɘɞəɟŬŰɘəɏɠ ɛŮ ɢɟɐůɖ ˊɘɞ ˊŮɟɑˊɚɞəɤɜ ŰŮɢɜɘəɩɜ ɡɚɞˊɞɑɖůɖɠ) ůɨɛűɤɜŬ 

ɛŮ Űɖɜ əŬŰɖɔɞɟɘɞˊɞɑɖůɖ ˊɞɡ ɏɢŮɘ ɔɑɜŮɘ ůŮ ˊɟɞɖɔɞɨɛŮɜɞ əŮűɎɚŬɘɞ. 

ɇɞ ˊɟɞɔɜɤůŰɘəɎ ɛɞɜŰɏɚŬ ˊɞɡ ŭɖɛɘɞɡɟɔɐɗɖəŬɜ ɔɘŬ Űɘɠ ŬɜɎɔəŮɠ ŬɡŰɐɠ Űɖɠ ŭɘˊɚɤɛŬŰɘəɐɠ 

ŮɟɔŬůɑŬɠ ɓŬůɑɕɞɜŰŬɘ ůŰɘɠ ŬəɧɚɞɡɗŮɠ ɛŮɗɧŭɞɡɠ ˊɟɞɓɚɏɣŮɤɜ: 
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- ɄŬɚɘɜŭɟɧɛɖůɖ ɛŮ ŭɏɜŭɟŬ ŬˊɞűɎůŮɤɜ (Decision Tree Regression) ɡɚɞˊɞɘɐɗɖəŮ 

ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ Űɞ scikit-learn, Űɞ ɛɏɔɘůŰɞ ɓɎɗɞɠ Űɞɡ ŭɏɜŭɟɞɡ ɞɟɑůŰɖəŮ ůŰɞ 4 əŬɘ ɖ 

ŰɡɢŬɑŬ əŬŰɎůŰŬůɖ ůŰɞ 0, ɞɘ ɡˊɧɚɞɘˊŮɠ ˊŬɟɎɛŮŰɟɞɘ ˊŬɟɏɛŮɘɜŬɜ ˊɟɞəŬɗɞɟɘůɛɏɜŮɠ 

- ɄŬɚɘɜŭɟɧɛɖůɖ ɛŮ ŰɡɢŬɑŬ ŭɎůɖ (Random Forest Regression) ɡɚɞˊɞɘɐɗɖəŮ 

ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ Űɞ scikit-learn, Űɞ ɛɏɔɘůŰɞ ɓɎɗɞɠ əɎɗŮ ŭɏɜŭɟɞɡ ɞɟɑůŰɖəŮ ůŰɞ 4 əŬɘ 

ɖ ŰɡɢŬɑŬ əŬŰɎůŰŬůɖ ůŰɞ 0, ɞɘ ɡˊɧɚɞɘˊŮɠ ˊŬɟɎɛŮŰɟɞɘ ˊŬɟɏɛŮɘɜŬɜ ˊɟɞəŬɗɞɟɘůɛɏɜŮɠ 

- ɄɞɚɚŬˊɚɐ ɔɟŬɛɛɘəɐ ˊŬɚɘɜŭɟɧɛɖůɖ (Multiple Linear Regression) ɡɚɞˊɞɘɐɗɖəŮ 

ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ Űɞ scikit-learn, ɧɚŮɠ ɞɘ ˊŬɟɎɛŮŰɟɞɘ ˊŬɟɏɛŮɘɜŬɜ ˊɟɞəŬɗɞɟɘůɛɏɜŮɠ 

- ɄŬɚɘɜŭɟɧɛɖůɖ ɛŮ ɛɖɢŬɜɏɠ ŭɘŬɜɡůɛɎŰɤɜ ɡˊɞůŰɐɟɘɝɖɠ (Support Vector 

Regression) ɡɚɞˊɞɘɐɗɖəŮ ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ Űɞ scikit-learn, ɖ ˊŬɟɎɛŮŰɟɞɠ C 

ɞɟɑůŰɖəŮ 15, ɖ epsilon 0.4, ɞ ˊɡɟɐɜŬɠ çɔɟŬɛɛɘəɧɠè, ɞɘ ɡˊɧɚɞɘˊŮɠ ˊŬɟɎɛŮŰɟɞɘ 

ˊŬɟɏɛŮɘɜŬɜ ˊɟɞəŬɗɞɟɘůɛɏɜŮɠ. Ⱥˊɑůɖɠ ɏɔɘɜŮ ɛŮŰŬůɢɖɛŬŰɘůɛɧɠ Űɤɜ ŭŮŭɞɛɏɜɤɜ ɔɘŬ 

əŬɚɨŰŮɟɖ Ŭˊɧŭɞůɖ Űɞɡ ɛɞɜŰɏɚɞɡ. 

5.6 Ⱥˊɘɚɞɔɐ ŬɜŮɝɎɟŰɖŰɤɜ ɛŮŰŬɓɚɖŰɩɜ 

Ƀ Ŭɟɢɘəɧɠ Ŭɟɘɗɛɧɠ Űɤɜ ŬɜŮɝɎɟŰɖŰɤɜ ɛŮŰŬɓɚɖŰɩɜ ˊɞɡ ůɡɚɚɏɢɗɖəŮ ɔɘŬ Űɖɜ əŬŰŬůəŮɡɐ 

Űɤɜ ˊɟɞɔɜɤůŰɘəɩɜ ɛɞɜŰɏɚɤɜ ɧˊɤɠ ˊŮɟɘɔɟɎűɖəŮ ůŰɖɜ ŮɜɧŰɖŰŬ 5.2 ŮɑɜŬɘ ŬɟəŮŰɎ 

ɛŮɔɎɚɞɠ. ɆŮ ŬɡŰɏɠ Űɘɠ ˊŮɟɘˊŰɩůŮɘɠ ůɡɜɐɗɤɠ ŮɜŭŮɑəɜɡŰŬɘ ɖ ɛŮɑɤůɖ Űɞɡ Ŭɟɘɗɛɞɨ Űɤɜ 

ŬɜŮɝɎɟŰɖŰɤɜ ɛŮŰŬɓɚɖŰɩɜ, ŮɝŮŰɎɕɞɜŰŬɠ ɛŮ əɎˊɞɘɞ Űɟɧˊɞ Űɖɜ ˊɟɞɔɜɤůŰɘəɐ Űɞɡɠ ɘůɢɨ əŬɘ 

ŬˊɞűŬůɑɕɞɜŰŬɠ Ŭɜ ˊɟɏˊŮɘ ɜŬ ůɡɛˊŮɟɘɚɖűɗɞɨɜ ůŰɞ ɛɞɜŰɏɚɞ ɐ ɧɢɘ. 

ɆŰɖɜ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ ɖ ŬˊɧűŬůɖ ůɡɛˊŮɟɑɚɖɣɖɠ əɎɗŮ ɛɘŬɠ ɛŮŰŬɓɚɖŰɐɠ ɓŬůɑůŰɖəŮ Ůɜ 

ɛɏɟŮɘ ůŰɖɜ ɘəŬɜɞˊɞɑɖůɖ ŭɡɞ ůɡɔəŮəɟɘɛɏɜɤɜ əɟɘŰɖɟɑɤɜ. ȷɟɢɘəɎ ɡˊɞɚɞɔɑůŰɖəŮ ɞ 

ůɡɜŰŮɚŮůŰɐɠ ůɡůɢɏŰɘůɖɠ Pearson əɎɗŮ ɛɑŬɠ Ŭˊɧ Űɘɠ ŬɜŮɝɎɟŰɖŰŮɠ ɛŮŰŬɓɚɖŰɏɠ ɛŮ ŬɡŰɐɜ 

Űɞɡ Ŭɟɘɗɛɞɨ ˊɤɚɐůŮɤɜ (ɞɘ ˊɤɚɐůŮɘɠ ɛŮŰŬŰɞˊɑůŰɖəŬɜ əŬŰɎ 12 ɛɐɜŮɠ ɚɧɔɤ Űɞɡ ɢɟɞɜɘəɞɨ 

ɞɟɑɕɞɜŰŬ ˊɟɧɓɚŮɣɖɠ), Űɖɜ ŮɝŬɟŰɖɛɏɜɖ ŭɖɚŬŭɐ. ȼ ɘəŬɜɞˊɞɑɖůɖ Űɞɡ Ɏɚɚɞɡ əɟɘŰɖɟɑɞɡ 

ŮɝŮŰɎůŰɖəŮ ɛŮ Űɖ ɓɞɐɗŮɘŬ Űɖɠ ɚŮɘŰɞɡɟɔɑŬɠ Recursive Feature Elimination with Cross-

Validation Űɖɠ ɓɘɓɚɘɞɗɐəɖɠ scikit-learn. ɄɟɧəŮɘŰŬɘ ɔɘŬ ɏɜŬɜ Ŭɚɔɧɟɘɗɛɞ ɞ ɞˊɞɑɞɠ ŭɘŮɝŬɔɎɔŮɘ 

ˊɟɞɓɚɏɣŮɘɠ ɔɘŬ əɎˊɞɘŬ ŰɛɐɛŬŰŬ Űɤɜ ŭŮŭɞɛɏɜɤɜ ŮəˊŬɑŭŮɡůɖɠ. ɆŰɖɜ Ŭɟɢɐ ɞɘ ˊɟɞɓɚɏɣŮɘɠ 

ŭɘŮɝɎɔɞɜŰŬɘ ɛŮ ɧɚŮɠ Űɘɠ ɛŮŰŬɓɚɖŰɏɠ ůŰɞ ɛɞɜŰɏɚɞ əŬɘ ɛŮŰɟɘɏŰŬɘ əɎˊɞɘɞ ůűɎɚɛŬ, ɨůŰŮɟŬ 

ŬűŬɘɟŮɑŰŬɘ ɛɘŬ ɛŮŰŬɓɚɖŰɐ əŬɘ ɝŬɜŬɔɑɜɞɜŰŬɘ ɞɘ ˊɟɞɓɚɏɣŮɘɠ əŬɘ ɝŬɜɎ ɛŮŰɟɘɏŰŬɘ Űɞ ůűɎɚɛŬ, 

ŬɡŰɐ ɖ ŭɘŬŭɘəŬůɑŬ ŮˊŬɜŬɚŬɛɓɎɜŮŰŬɘ ɛɏɢɟɘ ɜŬ ɛŮɑɜŮɘ ɛɧɜɞ ɛɘŬ ɛŮŰŬɓɚɖŰɐ ůŰɞ Űɏɚɞɠ. ɀɧɚɘɠ 

ɔɑɜŮɘ ŬɡŰɧ Ŭˊɧ Űɖ ůɨɔəɟɘůɖ Űɤɜ ɛɏŰɟɤɜ ůűɎɚɛŬŰɞɠ əɎɗŮ ˊɟɞɓɚɏɣŮɘɠ ŮˊɘɚɏɔŮŰŬɘ ɞ 

ɓɏɚŰɘůŰɞɠ ůɡɜŭɡŬůɛɧɠ ŬɜŮɝɎɟŰɖŰɤɜ ɛŮŰŬɓɚɖŰɩɜ ɔɘŬ Űɞ ɛɞɜŰɏɚɞ. ȼ ůŮɘɟɎ ɛŮ Űɖɜ ɞˊɞɑŬ 

ɗŬ ŬűŬɘɟŮɗɞɨɜ ɞɘ ɛŮŰŬɓɚɖŰɏɠ əŬɗɞɟɑɕŮŰŬɘ ɛŮ ɓɎůɖ əɎˊɞɘŬ ɓŬɗɛɞɚɞɔɑŬ ˊɞɡ ɞ Ŭɚɔɧɟɘɗɛɞɠ 

ɢŬɟŬəŰɖɟɑɕŮɘ Űɖɜ əɎɗŮ ɛŮŰŬɓɚɖŰɐ. 

ȿŬɛɓɎɜɞɜŰŬɠ ɡˊɧɣɘɜ ŰŬ ŭɨɞ əɟɘŰɐɟɘŬ ˊɞɡ ˊŮɟɘŮɔɟɎűɖəŬɜ ˊŬɟŬˊɎɜɤ ŬˊɞűŬůɑůŰɖəŮ 

ɛɘŬ ŭɘŬɚɞɔɐ Űɤɜ ɛŮŰŬɓɚɖŰɩɜ ˊɞɡ ɗŬ ˊŬɟɞɡůɘŬůŰŮɑ ŬɜŬɚɡŰɘəɎ ůŰɖɜ ŮˊɧɛŮɜɖ ŮɜɧŰɖŰŬ Űɞɡ 

əŮűŬɚŬɑɞɡ. 

5.7 ɇŮɚɘəɎ ˊɟɞɔɜɤůŰɘəɎ ɛɞɜŰɏɚŬ 
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ɆŰɖɜ ŮɜɧŰɖŰŬ ŬɡŰɐ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ŰŬ ˊɟɞɔɜɤůŰɘəɎ ɛɞɜŰɏɚŬ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ůŮ 

ŬɡŰɐɜ Űɖɜ ŮɟɔŬůɑŬ ɔɘŬ Űɖ ŭɘŮɝŬɔɤɔɐ ˊɟɞɓɚɏɣŮɤɜ. ɀŮŰɎ Ŭˊɧ ŭɘɎűɞɟŮɠ ŭɞəɘɛɏɠ əŬɘ 

ɚŬɛɓɎɜɞɜŰŬɠ ɡˊɧɣɘɜ Űɞ ˊŮɟɘŮɢɧɛŮɜɞ Űɤɜ ŮɜɞŰɐŰɤɜ 5.5 əŬɘ 5.6 əŬŰŬůəŮɡɎůŰɖəŬɜ 4 

ˊɟɞɔɜɤůŰɘəɎ ɛɞɜŰɏɚŬ ɛŮ ŮɘůŬɔɤɔɐ Google Trends əŬɘ ɎɚɚŬ 4 ŰŬɡŰɧůɖɛŬ Űɤɜ ɞˊɞɑɤɜ ɖ  

ɛɧɜɖ Űɞɡɠ ŭɘŬűɞɟɎ ɛŮ ŰŬ ˊɟɩŰŬ ŮɑɜŬɘ ɖ ŬűŬɑɟŮůɖ Űɤɜ ɛŮŰŬɓɚɖŰɩɜ Google Trends. ȷɡŰɧ 

ɏɔɘɜŮ ɔɘŬ ɜŬ ŮɝŮŰŬůŰŮɑ ˊɘɞ ŬɜŬɚɡŰɘəɎ ɖ ůɡɜŮɘůűɞɟɎ Űɤɜ ŭŮŭɞɛɏɜɤɜ Google Trends ůŰɖɜ 

Ŭˊɧŭɞůɖ Űɤɜ ɛɞɜŰɏɚɤɜ. 

ɆŰɞɜ ˊŬɟŬəɎŰɤ ˊɑɜŬəŬ (ɄɑɜŬəŬɠ 5-2) ɚɞɘˊɧɜ ůɡɔəŮɜŰɟɩɜɞɜŰŬɘ ŰŬ ˊɟɞɔɜɤůŰɘəɎ 

ɛɞɜŰɏɚŬ Űɖɠ ŮɟɔŬůɑŬɠ ɛŮ ɚŮˊŰɞɛɏɟŮɘŮɠ ɔɘŬ Űɖ ɛɏɗɞŭɞ ůŰɖɜ ɞˊɞɑŬ ɓŬůɑůŰɖəŬɜ əŬɘ ɔɘŬ Űɘɠ 

ŬɜŮɝɎɟŰɖŰŮɠ ɛŮŰŬɓɚɖŰɏɠ Űɘɠ ɞˊɞɑŮɠ ŰŮɚɘəɎ ůɡɛˊŮɟɘɏɚŬɓŬɜ. ȼ ŬɜŮɝɎɟŰɖŰɖ ɛŮŰŬɓɚɖŰɐ 

ɄɤɚɐůŮɘɠ* ŬɜŬűɏɟŮŰŬɘ űɡůɘəɎ ůŰɖɜ ŮɘůŬɔɤɔɐ ˊŬɟŮɚɗɞɜŰɘəɩɜ ŭŮŭɞɛɏɜɤɜ ˊɤɚɐůŮɤɜ əŬɘ 

ɞɘ ɡˊɧɚɞɘˊŮɠ ɛŮŰŬɓɚɖŰɏɠ ŮɑɜŬɘ ɛŮŰŬŰɞˊɘůɛɏɜŮɠ ɏɢɞɜŰŬɠ əŬɗɡůŰɏɟɖůɖ (lag) 12 ɛɖɜɩɜ 

(ȹɖɚŬŭɐ ɞɘ ˊɤɚɐůŮɘɠ Űɞɡ ŰɟɏɢɞɜŰɞɠ ɛɐɜŬ ŮɝŬɟŰɩɜŰŬɘ Ŭˊɧ Űɘɠ ŬɜŮɝɎɟŰɖŰŮɠ ɛŮŰŬɓɚɖŰɏɠ 

12 ɛɖɜɩɜ ˊɟɘɜ). ɇɞ gt1 ŬɜŬűɏɟŮŰŬɘ ůŰŬ ŭŮŭɞɛɏɜŬ Google Trends ůɢŮŰɘəɎ ɛŮ Űɖ ɛɎɟəŬ 

ŬɡŰɞəɘɜɐŰɞɡ ŰŬ ɞˊɞɑŬ ŮɝɎɢɗɖəŬɜ ɛŮ Űɖɜ ˊɟɩŰɖ ˊɟɞůɏɔɔɘůɖ ɧˊɤɠ ŬɜŬűɏɟŮŰŬɘ ůŰɖɜ 

ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ Ůɜɩ Űɞ gt2 ůŮ ŬɡŰɎ ˊɞɡ ŮɝɎɢɗɖəŬɜ ɛŮ Űɖ ŭŮɨŰŮɟɖ. ɇɞ gt(ŬˊɞɚɨůŮɘɠ) 

ŬɜŬűɏɟŮŰŬɘ ůŰɘɠ ŬɜŬɕɖŰɐůŮɘɠ Űɞɡ ɧɟɞɡ «ŬˊɞɚɨůŮɘɠ» ɧˊɤɠ ˊŮɟɘɔɟɎűɖəŮ ůŰɖɜ ŮɜɧŰɖŰŬ 

5.2. 

ɄɑɜŬəŬɠ 5-2: ɄɟɞɔɜɤůŰɘəɎ ɛɞɜŰɏɚŬ 

ȳɜɞɛŬ ɀɏɗɞŭɞɠ ɄɟɧɓɚŮɣɖɠ ȷɜŮɝɎɟŰɖŰŮɠ ɀŮŰŬɓɚɖŰɏɠ 

ɀɞɜŰɏɚɞ 1 ȺəɗŮŰɘəɐ ȺɝɞɛɎɚɡɜůɖ ɄɤɚɐůŮɘɠ* 

ɀɞɜŰɏɚɞ 2 ȺəɗŮŰɘəɐ ȺɝɞɛɎɚɡɜůɖ ɄɤɚɐůŮɘɠ* 

ɀɞɜŰɏɚɞ 3 ARIMA ɄɤɚɐůŮɘɠ* 

ɀɞɜŰɏɚɞ 4 ȷˊɚɧ ȷɡŰɞˊŬɚɘɜŭɟɞɛɘəɧ ɄɤɚɐůŮɘɠ* 

ɀɞɜŰɏɚɞ 5 ɄŬɚɘɜŭɟɧɛɖůɖ ɛŮ ȹɏɜŰɟɞ ȷˊɞűɎůŮɤɜ ɄɤɚɐůŮɘɠ*, gt1, gt2, ŬɜŮɟɔɑŬ, ȷȺɄ, gt(ŬˊɞɚɨůŮɘɠ) 

ɀɞɜŰɏɚɞ 6 ɄŬɚɘɜŭɟɧɛɖůɖ ɛŮ ȹɏɜŰɟɞ ȷˊɞűɎůŮɤɜ ɄɤɚɐůŮɘɠ*, ŬɜŮɟɔɑŬ, ȷȺɄ 

ɀɞɜŰɏɚɞ 7 ɄŬɚɘɜŭɟɧɛɖůɖ ɛŮ ɇɡɢŬɑŬ ȹɎůɖ ɄɤɚɐůŮɘɠ*, gt1, gt2, ŬɜŮɟɔɑŬ, ȷȺɄ, gt(ŬˊɞɚɨůŮɘɠ) 

ɀɞɜŰɏɚɞ 8 ɄŬɚɘɜŭɟɧɛɖůɖ ɛŮ ɇɡɢŬɑŬ ȹɎůɖ ɄɤɚɐůŮɘɠ*, ŬɜŮɟɔɑŬ, ȷȺɄ 

ɀɞɜŰɏɚɞ 9 ũɟŬɛɛɘəɐ ɄŬɚɘɜŭɟɧɛɖůɖ ɄɤɚɐůŮɘɠ*, gt1, ŬɜŮɟɔɑŬ, ȷȺɄ 

ɀɞɜŰɏɚɞ 10 ũɟŬɛɛɘəɐ ɄŬɚɘɜŭɟɧɛɖůɖ ɄɤɚɐůŮɘɠ*, ŬɜŮɟɔɑŬ, ȷȺɄ 

ɀɞɜŰɏɚɞ 11 ɄŬɚɘɜŭɟɧɛɖůɖ ɛŮ ŭɘŬɜɨůɛŬŰŬ ɡˊɞůŰɐɟɘɝɖɠ ɄɤɚɐůŮɘɠ*, gt1, ŬɜŮɟɔɑŬ, ȷȺɄ 

ɀɞɜŰɏɚɞ 12 ɄŬɚɘɜŭɟɧɛɖůɖ ɛŮ ŭɘŬɜɨůɛŬŰŬ ɡˊɞůŰɐɟɘɝɖɠ ɄɤɚɐůŮɘɠ*, ŬɜŮɟɔɑŬ, ȷȺɄ 
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ɇŬ ˊŬɟŬˊɎɜɤ ɛɞɜŰɏɚŬ Ŭűɞɨ ŮəˊŬɘŭŮɨŰɖəŬɜ ɛŮ ŰŬ ŭŮŭɞɛɏɜŬ Űɖɠ ˊŮɟɘɧŭɞɡ ȽŬɜɞɡɎɟɘɞɠ 

2004 ɤɠ ȷɨɔɞɡůŰɞɠ 2018 ɐ ɛŮ ɏɜŬ ŰɛɐɛŬ ŬɡŰɩɜ Űɤɜ ŭŮŭɞɛɏɜɤɜ, ɨůŰŮɟŬ ŭɘŮɜɏɟɔɖůŬɜ 

ˊɟɞɓɚɏɣŮɘɠ ɔɘŬ Űɞ ɢɟɞɜɘəɧ ŭɘɎůŰɖɛŬ ɆŮˊŰɏɛɓɟɘɞɠ 2019 ɤɠ Ƚɞɨɚɘɞɠ 2021. 

Ƀɚɧəɚɖɟɞɠ ɞ əɩŭɘəŬɠ ɛŮ Űɞɜ ɞˊɞɑɞ ɡɚɞˊɞɘɐɗɖəŮ ɖ ŭɘŮɝŬɔɤɔɐ ˊɟɞɓɚɏɣŮɤɜ 

ˊŬɟɞɡůɘɎɕŮŰŬɘ ůŰɞ ɄŬɟɎɟŰɖɛŬ II Űɖɠ ˊŬɟɞɨůŬɠ ŮɟɔŬůɑŬɠ. 

5.8 ȷɝɘɞɚɧɔɖůɖ 

ũɘŬ Űɖɜ Ŭɝɘɞɚɧɔɖůɖ Űɖɠ Ŭˊɧŭɞůɖɠ əɎɗŮ ɛɞɜŰɏɚɞɡ ɡˊɞɚɞɔɑůŰɖəŬɜ əɎˊɞɘŬ ɛɏŰɟŬ 

ůűɎɚɛŬŰɞɠ  ɔɘŬ Űɖɜ ˊŮɟɑɞŭɞ ŭɘŮɝŬɔɤɔɐɠ Űɤɜ ˊɟɞɓɚɏɣŮɤɜ ɆŮˊŰɏɛɓɟɘɞɠ 2019 ɤɠ Ƚɞɨɚɘɞɠ 

2021. ɇŬ ůűɎɚɛŬŰŬ ŬɡŰɎ ɛŮŰɟɞɨɜ Űɖɜ Ŭˊɧəɚɘůɖ ɛŮŰŬɝɨ Űɤɜ ˊɟɞɓɚɏɣŮɤɜ əŬɘ Űɤɜ 

ˊɟŬɔɛŬŰɘəɩɜ Űɘɛɩɜ. ȳůɞ ɛɘəɟɧŰŮɟɖ ɖ Űɘɛɐ Űɞɡ ůűɎɚɛŬŰɞɠ Űɧůɞ ɛŮɔŬɚɨŰŮɟɖ ɖ ŬəɟɑɓŮɘŬ 

Űɞɡ ɛɞɜŰɏɚɞɡ ůɡɜŮˊɩɠ əŬɘ əŬɚɨŰŮɟɖ ɖ Ŭˊɧŭɞůɖ Űɞɡ. ɇŬ ɛɏŰɟŬ ůűɎɚɛŬŰɞɠ ˊɞɡ 

ɡˊɞɚɞɔɑůŰɖəŬɜ ɛŮ Űɖ ɓɞɐɗŮɘŬ Űɖɠ ɓɘɓɚɘɞɗɐəɖɠ scikit-learn ůŰɖɜ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ ŮɑɜŬɘ 

ŰŬ Ůɝɐɠ: 

- ɅɑɕŬ ɛɏůɞɡ ŰŮŰɟŬɔɤɜɘəɞɨ ůűɎɚɛŬŰɞɠ (RMSE) 

- ɀɏůɞ ŬˊɧɚɡŰɞ ˊɞůɞůŰɘŬɑɞ ůűɎɚɛŬ (MAPE) 

- ɀɏůɞ ŬˊɧɚɡŰɞ ůűɎɚɛŬ (ɀȷE) 
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6. ɄŬɟɞɡůɑŬůɖ ȷˊɞŰŮɚŮůɛɎŰɤɜ 

ɆŮ ŬɡŰɧ Űɞ əŮűɎɚŬɘɞ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ˈɔɘŬ əɎɗŮ ɛɎɟəŬ ˊɞɡ ŮɝŮŰɎɕŮŰŬɘ ůŰɖɜ ˊŬɟɞɨůŬ 

ŮɟɔŬůɑŬˈ ɞɘ Űɘɛɏɠ Űɤɜ ůűŬɚɛɎŰɤɜ ˊɞɡ ɡˊɞɚɞɔɑůŰɖəŬɜ ɔɘŬ Űɘɠ ˊɟɞɓɚɏɣŮɘɠ əɎɗŮ 

ɛɞɜŰɏɚɞɡ ůŰɞ ɢɟɞɜɘəɧ ŭɘɎůŰɖɛŬ ɆŮˊŰɏɛɓɟɘɞɠ 2018 ɤɠ Ƚɞɨɚɘɞɠ 2021. Ⱥˊɑůɖɠ 

ˊŬɟŬŰɑɗŮɜŰŬɘ ŮˊŮɝɖɔɐůŮɘɠ ɔɘŬ Űɞɜ Űɟɧˊɞ ˊɞɡ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ ɛŬɕɑ ɛŮ 

əɎˊɞɘŬ ůɢɧɚɘŬ. 

ɆŰɞɜ ˊŬɟŬəɎŰɤ ˊɑɜŬəŬ (ɄɑɜŬəŬɠ 6-1) ɚɞɘˊɧɜ ůɡɔəŮɜŰɟɩɜɞɜŰŬɘ ɧɚŮɠ ɞɘ Űɘɛɏɠ ůűɎɚɛŬŰɞɠ 

ˊɞɡ ˊɟɞɏəɡɣŬɜ əŬŰɎ Űɖ ŭɘŮɜɏɟɔŮɘŬ ˊɟɞɓɚɏɣŮɤɜ Ŭˊɧ Űɞ əɎɗŮ ŭɘŬűɞɟŮŰɘəɧ ɛɞɜŰɏɚɞ. 

ɄɑɜŬəŬɠ 6-1: ɆɡɔəŮɜŰɟɤŰɘəɧɠ ˊɑɜŬəŬɠ ůűŬɚɛɎŰɤɜ 

  Benchmarks GT  GT  GT  GT  

T
O

Y
O

TA
 ʅ˒ʱ˂˃ʰ  

ɾˇ˄ˍʷ˂ˇ 1 2 3 4 5 6 7 8 9 10 11 12 

RMSE 275 286 306 276 228 286 262 281 293 296 282 283 

MAPE 24,1% 24,4% 27,7% 23,6% 20,2% 24,9% 23,2% 23,6% 28,6% 29,5% 24,2% 24,8% 

MAE 213 222 241 220 183 226 212 227 228 235 215 219 

              

A
U

D
I  ʅ˒ʱ˂˃ʰ  

ɾˇ˄ˍʷ˂ˇ 1 2 3 4 5 6 7 8 9 10 11 12 

RMSE 166 167 158 155 148 155 139 144 160 153 151 149 

MAPE 56,5% 58,2% 60,6% 74,0% 65,7% 72,1% 58,3% 63,1% 73,0% 63,0% 63,9% 64,5% 

MAE 123 123 121 109 106 118 101 106 124 116 114 114 

              

O
P

E
L  ʅ˒ʱ˂˃ʰ 

ɾˇ˄ˍʷ˂ˇ 1 2 3 4 5 6 7 8 9 10 11 12 

RMSE 247 250 246 195 224 229 198 206 220 243 208 220 

MAPE 50,5% 46,7% 47,2% 38,6% 44,9% 43,7% 41,5% 44,9% 43,5% 59,2% 47,4% 52,1% 

MAE 193 183 183 150 180 175 153 165 163 200 164 179 

              

F
O

R
D  

ʅ˒ʱ˂˃ʰ 
ɾˇ˄ˍʷ˂ˇ 1 2 3 4 5 6 7 8 9 10 11 12 

RMSE 103 117 124 90 107 157 100 97 122 122 115 99 

MAPE 43,6% 50,4% 52,2% 37,1% 44,1% 56,7% 44,1% 42,7% 54,4% 54,4% 50,9% 43,6% 
MAE 78 89 98 75 90 124 80 76 97 97 88 79 

ɆŰɖɜ ˊŮɟɑˊŰɤůɖ Űɖɠ ɛɎɟəŬɠ ŬɡŰɞəɘɜɐŰɤɜ TOYOTA  

- ũŮɜɘəɎ ɞɘ ˊɟɞɓɚɏɣŮɘɠ ɧɚɤɜ Űɤɜ ɛɞɜŰɏɚɤɜ əɟɑɜɞɜŰŬɘ ɘəŬɜɞˊɞɘɖŰɘəɏɠ Ŭűɞɨ Űɞ MAPE 

əɡɛŬɑɜŮŰŬɘ ůŮ ɢŬɛɖɚɎ ŮˊɑˊŮŭŬ ŬɔɔɑɕɞɜŰŬɠ ɤɠ əŬɘ Űɞ 20%. ɆŰɞ ˊŬɟŬəɎŰɤ ɆɢɐɛŬ 6ï

1 űŬɑɜŮŰŬɘ ˊɩɠ Űɞ əŬɚɨŰŮɟɞ ůŮ Ŭˊɧŭɞůɖ ɛɞɜŰɏɚɞ ˊɟɞůŮɔɔɑɕŮɘ Űɘɠ ˊɟŬɔɛŬŰɘəɏɠ Űɘɛɏɠ 

ˊɤɚɐůŮɤɜ ůŰɞ ůɨɜɞɚɞ Ůɚɏɔɢɞɡ (test set). 
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ɆɢɐɛŬ 6ï1: ȹɘɎɔɟŬɛɛŬ Űɘɛɩɜ ˊɟɞɓɚɏɣŮɤɜ əŬɘ ˊɟŬɔɛŬŰɘəɩɜ ˊŬɟŬŰɖɟɐůŮɤɜ  09-2018 ɤɠ 07-
2021 TOYOTA 

- ɇɖɜ əŬɚɨŰŮɟɖ Ŭˊɧŭɞůɖ Űɖɜ ŮɑɢŮ Űɞ ɀɞɜŰɏɚɞ 5, ɛɞɜŰɏɚɞ Űɞ ɞˊɞɑɞ ˊŮɟɘŮɑɢŮ ŭŮŭɞɛɏɜŬ 

Google Trends. ɂŮˊɏɟŬůŮ əŬŰɎ ˊɞɚɨ Űɞ Ŭɛɏůɤɠ ŮˊɧɛŮɜɞ ɛɞɜŰɏɚɞ ɢɤɟɑɠ Google 

Trends Űɞ ɞˊɞɑɞ ŮɑɜŬɘ Űɞ ɀɞɜŰɏɚɞ 1 ˊɞɡ ŬɜɐəŮɘ ůŰŬ ɛɏŰɟŬ ůɨɔəɟɘůɖɠ. Ʉɘɞ 

ůɡɔəŮəɟɘɛɏɜŬ Űɞ ɝŮˊɏɟŬůŮ əŬŰɎ 17% (ɆɢɐɛŬ 6ï2) ɧůɞɜ ŬűɞɟɎ Űɞ RMSE əŬɘ 

ŬˊɞŰŮɚŮɑ Űɖɜ əŬɚɨŰŮɟɖ ŬˊɧˊŮɘɟŬ ˊɟɧɔɜɤůɖɠ ˊɞɡ ɏɔɘɜŮ ůŮ ŬɡŰɐɜ Űɖɜ ŮɟɔŬůɑŬ. 

 

ɆɢɐɛŬ 6ï2: Ɇɨɔəɟɘůɖ Űɤɜ ŭɨɞ əŬɚɨŰŮɟɤɜ ůŮ Ŭˊɧŭɞůɖ ɛɞɜŰɏɚɤɜ TOYOTA 

- ȷəɧɛŬ ˊŬɟŬŰɖɟŮɑŰŬɘ ɧŰɘ ɧɚŬ ŰŬ ɛɞɜŰɏɚŬ ɛŮ ɡˊɞůŰɐɟɘɝɖ Google Trends (ɀɞɜŰɏɚŬ 5, 

7 ,9, 11) ɝŮˊɏɟŬůŬɜ ŰŬ ŬɜŰɑůŰɞɘɢɎ Űɞɡɠ ɢɤɟɑɠ Google Trends (ɀɞɜŰɏɚŬ 6, 8, 10, 12) 

(ɆɢɐɛŬ 6ï3) 

- ɇɏɚɞɠ Ŭɜ ŰŬ ɛɞɜŰɏɚŬ ŮɝŮŰŬůŰɞɨɜ ůŮ ɕŮɨɔɖ ɛŮ ɓɎůɖ Űɖ ɛɏɗɞŭɞ ˊɟɧɓɚŮɣɖɠ ˊɞɡ 

ůŰɖɟɑɢŰɖəŬɜ (5 əŬɘ 6, 7 əŬɘ 8, 9 əŬɘ 10, 11 əŬɘ 12), ŮɑɜŬɘ űŬɜŮɟɧ (ɆɢɐɛŬ 6ï3) ˊɤɠ 

ůŰŬ ɛɞɜŰɏɚŬ ɛŮ ŭɏɜŰɟŬ ŬˊɧűŬůɖɠ əŬɘ ŰɡɢŬɑŬ ŭɎůɖ ɡˊɐɟɝŮ ɛŮɔŬɚɨŰŮɟɖ ɓŮɚŰɑɤůɖ Űɖɠ 

Ŭˊɧŭɞůɖɠ əŬŰɎ Űɖɜ ŮɘůŬɔɤɔɐ Google Trends, ůŮ ůɢɏůɖ ɛŮ ŰŬ ɡˊɧɚɞɘˊŬ. ɆɡɜŮˊɩɠ 

ŮɘəɎɕŮŰŬɘ ɧŰɘ ŰŬ ŭŮŭɞɛɏɜŬ Google Trends ůɡɜŭɡɎɕɞɜŰŬɘ əŬɚɨŰŮɟŬ ɛŮ ŰɏŰɞɘɞɡ Ůɑŭɞɡɠ 

ŰŮɢɜɘəɏɠ ˊɟɞɓɚɏɣŮɤɜ. 



 
93 

 

ɆɢɐɛŬ 6ï3: ũɟŬűɘəɐ ŬɜŬˊŬɟɎůŰŬůɖ Űɘɛɩɜ ůűŬɚɛɎŰɤɜ ɇɃɈɃɇȷ 

ɆŰɖɜ ˊŮɟɑˊŰɤůɖ Űɖɠ ɛɎɟəŬɠ ŬɡŰɞəɘɜɐŰɤɜ AUDI 

- ɆŮ ɔŮɜɘəɏɠ ɔɟŬɛɛɏɠ ɖ Ŭˊɧŭɞůɖ ɧɚɤɜ Űɤɜ ˊɟɞɓɚɏɣŮɤɜ ŭŮɜ əɟɑɜŮŰŬɘ ɘəŬɜɞˊɞɘɖŰɘəɐ, 

Űɞ MAPE əɡɛŬɑɜŮŰŬɘ əɞɜŰɎ ůŰɞ 60% əɎˊɞɘŮɠ űɞɟɏɠ əŬɘ ˊɞɚɨ ˊŬɟŬˊɎɜɤ. ɃˊɧŰŮ ɞɘ 

ˊɟɞɓɚɏɣŮɘɠ ɛˊɞɟɞɨɜ ɜŬ ɢŬɟŬəŰɖɟɘůŰɞɨɜ əŬɘ ŬɜŬɝɘɧˊɘůŰŮɠ. ɆŰɞ ˊŬɟŬəɎŰɤ ɆɢɐɛŬ 

6ï4 űŬɑɜŮŰŬɘ ɖ Ŭˊɧəɚɘůɖ Űɤɜ ˊɟɞɓɚɏɣŮɤɜ Űɞɡ əŬɚɨŰŮɟɞɡ ɛɞɜŰɏɚɞɡ Ŭˊɧ Űɘɠ 

ˊɟŬɔɛŬŰɘəɏɠ ˊŬɟŬŰɖɟɐůŮɘɠ. 

 

ɆɢɐɛŬ 6ï4: ȹɘɎɔɟŬɛɛŬ Űɘɛɩɜ ˊɟɞɓɚɏɣŮɤɜ əŬɘ ˊɟŬɔɛŬŰɘəɩɜ ˊŬɟŬŰɖɟɐůŮɤɜ  09-2018 ɤɠ 07-
2021 AUDI 

- ȳɛɤɠ ˊŬɟɧɚɖ Űɖɜ ɛŮɘɤɛɏɜɖ ŬˊɞŰŮɚŮůɛŬŰɘəɧŰɖŰŬ ɧɚɤɜ Űɤɜ ɛɞɜŰɏɚɤɜ, ŮɑɜŬɘ űŬɜŮɟɧ 

ˊɤɠ Űɞ ɀɞɜŰɏɚɞ 7 ɛŮ Űɖɜ ŮɘůŬɔɤɔɐ Google Trends ɝŮˊɏɟŬůŮ Űɞ ŮˊɧɛŮɜɞ əŬɚɨŰŮɟɞ 

ɢɤɟɑɠ Google Trends ɀɞɜŰɏɚɞ 8 əŬŰɎ ɏɜŬ ɛɘəɟɧ ˊɞůɞůŰɧ Űɞɡ 3% ůŰɞ RMSE (ɆɢɐɛŬ 

6ï5) ŬɚɚɎ əŬɘ Űɞ əŬɚɨŰŮɟɞ Ŭˊɧ ŰŬ benchmarks əŬŰɎ 10%(ɆɢɐɛŬ 6ï6). ɆɡɜŮˊɩɠ 

ŮɑɜŬɘ ŮɛűŬɜɏɠ ɧŰɘ ŰŬ ŭŮŭɞɛɏɜŬ Google Trends ɏŭɤůŬɜ ɢɟɐůɘɛɖ ˊɚɖɟɞűɞɟɑŬ ůŰɞ 

ɛɞɜŰɏɚɞ əŬɘ ɓŮɚŰɑɤůŬɜ Űɖɜ Ŭˊɧŭɞůɐ Űɞɡ, ůŮ əɎˊɞɘɞ ɓŬɗɛɧ ɏůŰɤ. 
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ɆɢɐɛŬ 6ï5: Ɇɨɔəɟɘůɖ Űɤɜ ŭɨɞ əŬɚɨŰŮɟɤɜ ůŮ Ŭˊɧŭɞůɖ ɛɞɜŰɏɚɤɜ AUDI 

 

ɆɢɐɛŬ 6ï6: Ɇɨɔəɟɘůɖ Űɞɡ əŬɚɨŰŮɟɞɡ ɛɞɜŰɏɚɞɡ ɛŮ Űɞ əŬɚɨŰŮɟɞ benchmark AUDI 

- Ⱥˊɑůɖɠ əŬɘ ůŮ ŬɡŰɐɜ Űɖɜ ˊŮɟɑˊŰɤůɖ űŬɑɜŮŰŬɘ ɧŰɘ ɞɘ ɛɏɗɞŭɞɘ Űɤɜ ŭɏɜŭɟɤɜ 

ŬˊɞűɎůŮɤɜ əŬɘ ŰɡɢŬɑɤɜ ŭŬůɩɜ ŮəɛŮŰŬɚɚŮɨŰɖəŬɜ Űɖɜ ˊɚɖɟɞűɞɟɑŬ Űɤɜ Google 

Trends ɛŮ ˊɘɞ ŬˊɞŭɞŰɘəɧ Űɟɧˊɞ (ɆɢɐɛŬ 6ï7). 

 

ɆɢɐɛŬ 6ï7: ũɟŬűɘəɐ ŬɜŬˊŬɟɎůŰŬůɖ Űɘɛɩɜ ůűŬɚɛɎŰɤɜ AUDI 

ɆŰɖɜ ˊŮɟɑˊŰɤůɖ Űɖɠ ɛɎɟəŬɠ OPEL 
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- ȼ ɔŮɜɘəɐ Ŭˊɧŭɞůɖ Űɤɜ ɛɞɜŰɏɚɤɜ ŮɑɜŬɘ ůɑɔɞɡɟŬ əŬɚɨŰŮɟɖ Ŭˊɧ ŬɡŰɐ Űɖɠ AUDI ŬɚɚɎ 

ɧɢɘ əŬɚɨŰŮɟɖ Űɖɠ TOYOTA, ŰŬ MAPE əɡɛŬɑɜɞɜŰŬɘ ɔɨɟɤ Ŭˊɧ Űɞ 40%. ɆŰɖ ůɡɜɏɢŮɘŬ 

űŬɑɜŮŰŬɘ ɖ ˊɟɞůɏɔɔɘůɖ Űɞɡ əŬɚɨŰŮɟɞɡ ɛɞɜŰɏɚɞɡ ůŰɘɠ ˊɟŬɔɛŬŰɘəɏɠ Űɘɛɏɠ (ɆɢɐɛŬ 6ï

8). 

 

ɆɢɐɛŬ 6ï8: ȹɘɎɔɟŬɛɛŬ Űɘɛɩɜ ˊɟɞɓɚɏɣŮɤɜ əŬɘ ˊɟŬɔɛŬŰɘəɩɜ ˊŬɟŬŰɖɟɐůŮɤɜ  09-2018 ɤɠ 07-
2021 OPEL 

- ɇɞ ɀɞɜŰɏɚɞ 7 ŮɑɜŬɘ Űɞ ɛɞɜŰɏɚɞ Google Trends ɛŮ Űɖɜ əŬɚɨŰŮɟɖ Ŭˊɧŭɞůɖ, ŭŮɜ 

əŬŰɎűŮɟŮ ɧɛɤɠ ɜŬ ɝŮˊŮɟɎůŮɘ Űɞ ɀɞɜŰɏɚɞ 4 Ŭˊɧ ŰŬ  benchmarks Űɞ ɞˊɞɑɞ ɓɏɓŬɘŬ 

ˊŮɟɘɏɢŮɘ ŭŮŭɞɛɏɜŬ ˊɤɚɐůŮɤɜ Ůɜɧɠ ɛɐɜŬ ˊɟɘɜ Ŭˊɧ Űɖɜ ˊɟɧɓɚŮɣɖ, ɞˊɧŰŮ ɖ ɑůɤɠ ɖ 

ůɨɔəɟɘůɖ ŭŮɜ ŮɑɜŬɘ ɤűɏɚɘɛɖ. ȾŬŰɎ Ű óɎɚɚŬ ůɖɛŮɑɤůŮ ɛɘəɟɐ ɓŮɚŰɑɤůɖ ůŮ ůɢɏůɖ ɛŮ Űɞ 

ɀɞɜŰɏɚɞ 8, Ŭɜ əŬɘ ɝŮˊɏɟŬůŮ əŬŰɎ ˊɞɚɨ ŰŬ ɡˊɧɚɞɘˊŬ ɛɞɜŰɏɚŬ benchmarks ɛŮ 

ˊɞůɞůŰɧ ˊŮɟɑˊɞɡ 20% ůŰɞ RMSE. 

- ȾɎɗŮ ɛɞɜŰɏɚɞ Google Trends ɝŮˊɏɟŬůŮ Űɞ ŬɜŰɑůŰɞɘɢɧ Űɞɡ ɢɤɟɑɠ Google Trends ɏůŰɤ 

əŬɘ ɛŮ ɛɘəɟɐ ŭɘŬűɞɟɎ ɧˊɤɠ űŬɑɜŮŰŬɘ əŬɘ ůŰɞ ɆɢɐɛŬ 6ï9. 

 

ɆɢɐɛŬ 6ï9: ũɟŬűɘəɐ ŬɜŬˊŬɟɎůŰŬůɖ Űɘɛɩɜ ůűŬɚɛɎŰɤɜ OPEL 

ɆŰɖɜ ˊŮɟɑˊŰɤůɖ Űɖɠ ɛɎɟəŬɠ FORD 
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- ɆŮ ɔŮɜɘəɏɠ ɔɟŬɛɛɏɠ ɖ Ŭˊɧŭɞůɖ Űɤɜ ɛɞɜŰɏɚɤɜ ŭŮɜ ɐŰŬɜ əɎŰɘ ŬɝɘɞůɖɛŮɑɤŰɞ, ɐŰŬɜ 

ˊŬɟɧɛɞɘŬ ɛŮ ŬɡŰɐ Űɤɜ ɛɞɜŰɏɚɤɜ Űɖɠ OPEL. ɆŰɖ ůɡɜɏɢŮɘŬ űŬɑɜŮŰŬɘ ɖ ˊɟɞůɏɔɔɘůɖ Űɞɡ 

əŬɚɨŰŮɟɞɡ ɛɞɜŰɏɚɞɡ ůŰɘɠ ˊɟŬɔɛŬŰɘəɏɠ Űɘɛɏɠ (ɆɢɐɛŬ 6ï10). 

 

ɆɢɐɛŬ 6ï10: ȹɘɎɔɟŬɛɛŬ Űɘɛɩɜ ˊɟɞɓɚɏɣŮɤɜ əŬɘ ˊɟŬɔɛŬŰɘəɩɜ ˊŬɟŬŰɖɟɐůŮɤɜ  09-2018 ɤɠ 07-
2021 FORD 

- ɆŰɖ ůɡɔəŮəɟɘɛɏɜɖ ˊŮɟɑˊŰɤůɖ ŰŬ ŭŮŭɞɛɏɜŬ Google Trends ŭŮɜ űŬɑɜŮŰŬɘ ɜŬ 

ůɡɜŮɘůűɏɟŬɜ ůŰɖ ɓŮɚŰɑɤůɖ Űɖɠ Ŭˊɧŭɞůɖɠ Űɤɜ ɛɞɜŰɏɚɤɜ. ɇŬ ɛɞɜŰɏɚŬ Google Trends 

ůŮ ŬɡŰɐɜ Űɖɜ ˊŮɟɑˊŰɤůɖ ˊŬɟɐɔŬɔŬɜ ˊŬɟɧɛɞɘŮɠ ˊɟɞɓɚɏɣŮɘɠ ɛŮ ŰŬ ɛɞɜŰɏɚŬ ɢɤɟɑɠ 

Google Trends  ɛŮ ŬˊɞŭɧůŮɘɠ ůɢŮŭɧɜ ɑŭɘŮɠ ɐ əŬɘ ɢŮɘɟɧŰŮɟŮɠ ɧˊɤɠ űŬɑɜŮŰŬɘ əŬɘ ůŰɞ 

ɆɢɐɛŬ 6ï11. 

 

ɆɢɐɛŬ 6ï11: ũɟŬűɘəɐ ŬɜŬˊŬɟɎůŰŬůɖ Űɘɛɩɜ ůűŬɚɛɎŰɤɜ FORD 

ȷɜŬɚɡŰɘəɎ ɞɘ ˊɟɞɓɚɏɣŮɘɠ ˊɞɡ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŬɜ ůŰɖ ůɡɔəŮəɟɘɛɏɜɖ ŮɟɔŬůɑŬ ɔɘŬ Űɖɜ 

ˊŮɟɑɞŭɞ ɆŮˊŰɏɛɓɟɘɞɠ 2018 ɤɠ Ƚɞɨɚɘɞɠ 2021 (test set ŭɖɚŬŭɐ) ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ůŮ ɛɞɟűɐ 

ɔɟŬűɖɛɎŰɤɜ ůŮ ŬɜŰɘůŰɞɘɢɑŬ ɛŮ Űɘɠ ˊɟŬɔɛŬŰɘəɏɠ ˊŬɟŬŰɖɟɐůŮɘɠ Űɤɜ ˊɤɚɐůŮɤɜ ɔɘŬ Űɖɜ 

ɑŭɘŬ ˊŮɟɑɞŭɞ ůŰɞ ɄŬɟɎɟŰɖɛŬ III ůŰɞ Űɏɚɞɠ ŬɡŰɞɨ Űɞɡ ŰŮɨɢɞɡɠ. 
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7. ɆɡɛˊŮɟɎůɛŬŰŬ əŬɘ ɀŮɚɚɞɜŰɘəɏɠ ɄɟɞŮəŰɎůŮɘɠ 

7.1 ɆɡɛˊŮɟɎůɛŬŰŬ 

ȿŬɛɓɎɜɞɜŰŬɠ ɡˊɧɣɘɜ Űɞɡɠ ůŰɧɢɞɡɠ Űɖɠ ˊŬɟɞɨůŬɠ ŭɘˊɚɤɛŬŰɘəɐɠ ŮɟɔŬůɑŬɠ ŬɚɚɎ əŬɘ ŰŬ 

ŬˊɞŰŮɚɏůɛŬŰŬ ˊɞɡ ˊɟɞɏəɡɣŬɜ Ŭˊɧ ŬɡŰɐɜ ɧˊɤɠ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ůŰɞ ɏəŰɞ əŮűɎɚŬɘɞ, 

ɛˊɞɟɞɨɜ ɜŬ ŮɝŬɢɗɞɨɜ ŰŬ Ůɝɐɠ ůɡɛˊŮɟɎůɛŬŰŬ: 

- ȺɑɜŬɘ ŮűɘəŰɧ ɜŬ əŬŰŬůəŮɡŬůŰɞɨɜ ŬˊɞŰŮɚŮůɛŬŰɘəɎ ˊɟɞɔɜɤůŰɘəɎ ɛɞɜŰɏɚŬ ɛŮ Űɖɜ 

ɡˊɞůŰɐɟɘɝɖ Űɤɜ ŭŮŭɞɛɏɜɤɜ Google Trends ůŮ ůɡɜŭɡŬůɛɧ ɛŮ ɎɚɚŮɠ ɞɘəɞɜɞɛɘəɏɠ 

ɛŮŰŬɓɚɖŰɏɠ əŬɘ ɢɟɐůɖ ˊɞɘəɑɚɤɜ ɛŮɗɧŭɤɜ ˊɟɧɓɚŮɣɖɠ. Ʉɘɞ ůɡɔəŮəɟɘɛɏɜŬ ůŰɖɜ 

ˊŮɟɑˊŰɤůɖ Űɖɠ ɛɎɟəŬɠ TOYOTA, Űɞ əŬɚɨŰŮɟɞ ɛɞɜŰɏɚɞ əŬŰŬůəŮɡɎůŰɖəŮ ɛŮ Űɖɜ 

ŰŮɢɜɘəɐ Űɤɜ ŭɏɜŭɟɤɜ ŬˊɞűɎůŮɤɜ əŬɘ ˊŮɟɘɚɎɛɓŬɜŮ ŭŮŭɞɛɏɜŬ Google Trends. ȷɡŰɧ 

Űɞ ɛɞɜŰɏɚɞ əŬŰɎűŮɟŮ ɝŮˊŮɟɎůŮɘ Űɘɠ ŬˊɞŭɧůŮɘɠ Űɤɜ ɡˊɞɚɞɑˊɤɜ, ˊŮŰɡɢŬɑɜɞɜŰŬɠ 

ɛŮɑɤůɖ Űɤɜ ůűŬɚɛɎŰɤɜ əŬŰɎ 17% ůŰɞ RMSE, 16% ůŰɞ MAPE əŬɘ 14% ůŰɞ MAE 

ůɡɔəɟɘŰɘəɎ ɛŮ Űɘɠ Űɘɛɏɠ ůűŬɚɛɎŰɤɜ Űɞɡ ŮˊɧɛŮɜɞɡ əŬɚɨŰŮɟɞɡ ɛɞɜŰɏɚɞɡ ɢɤɟɑɠ Google 

Trends. ȷɡŰɧ ŬˊɞŰŮɚŮɑ ɛɘŬ ˊɞɚɚɎ ɡˊɞůɢɧɛŮɜɖ ɏɜŭŮɘɝɖ ɔɘŬ Űɖɜ ˊɟɞɔɜɤůŰɘəɐ ɘůɢɨ Űɤɜ 

ŭŮŭɞɛɏɜɤɜ Google Trends əŬɘ Űɖ ůɡɜŮɘůűɞɟɎ Űɞɡɠ ůŰŬ ˊɟɞɔɜɤůŰɘəɎ ɛɞɜŰɏɚŬ. 

- ɆŰɘɠ ˊŮɟɘůůɧŰŮɟŮɠ ˊŮɟɘˊŰɩůŮɘɠ Ŭɜ əŬɘ ŭŮɜ əŬŰɎűŮɟŬɜ ɜŬ űŰɎůɞɡɜ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ 

Űɖɠ ˊŮɟɑˊŰɤůɖɠ Űɖɠ TOYOTA, ŰŬ ŭŮŭɞɛɏɜŬ Google Trends ŮˊɏűŮɟŬɜ ɛɘŬ ɛɘəɟɐ 

ɓŮɚŰɑɤůɖ ɏůŰɤ ůŰɖɜ Ŭˊɧŭɞůɐ Űɤɜ ɛɞɜŰɏɚɤɜ ůɢŮŰɘəɎ ɛŮ ŰŬ ɡˊɧɚɞɘˊŬ. ȷɡŰɧ ŭŮɑɢɜŮɘ 

ɧŰɘ ŰŬ ŭŮŭɞɛɏɜŬ Google Trends ŰŮɚɘəɎ ˊŮɟɘɏɢɞɡɜ ɢɟɐůɘɛɖ ˊɚɖɟɞűɞɟɑŬ ůɢŮŰɘəɎ ɛŮ Űɞ 

ŮɜŭɘŬűɏɟɞɜ Űɤɜ əŬŰŬɜŬɚɤŰɩɜ ˊɞɡ ɛˊɞɟŮɑ ɜŬ ŬˊɞŰɡˊɤɗŮɑ ůŰɘɠ ˊɤɚɐůŮɘɠ. 

- ɈˊɐɟɢŬɜ əŬɘ əɎˊɞɘŮɠ ˊŮɟɘˊŰɩůŮɘɠ ˊɞɡ ɖ ŮɘůŬɔɤɔɐ Űɤɜ ŭŮŭɞɛɏɜɤɜ Google Trends 

ŭŮɜ ŮˊɏŭɟŬůŮ ɗŮŰɘəɎ ůŰɖ ɓŮɚŰɑɤůɖ Űɖɠ Ŭˊɧŭɞůɖɠ Űɤɜ ɛɞɜŰɏɚɤɜ. ɆɡɜŮˊɩɠ ŮɘəɎɕŮŰŬɘ 

ɧŰɘ ɖ ŭɡɜŬŰɧŰɖŰŬ ɓŮɚŰɑɤůɖɠ Űɖɠ ŬəɟɑɓŮɘŬɠ Űɤɜ ˊɟɞɓɚɏɣŮɤɜ ɛŮ ŮɘůŬɔɤɔɐ Google 

Trends, ŮɝŬɟŰɎŰŬɘ Ŭˊɧ ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɖɠ ɛɎɟəŬɠ. ũɘŬ ˊŬɟɎŭŮɘɔɛŬ ůŰɖɜ 

ˊŮɟɑˊŰɤůɖ Űɖɠ TOYOTA ˊɞɡ ŮˊŮŰŮɨɢɗɖ əŬɘ ŭɖɛɘɞɡɟɔɐɗɖəŮ Űɞ ˊɘɞ ŬˊɞŰŮɚŮůɛŬŰɘəɧ 

ɛɞɜŰɏɚɞ ˊɟɧɓɚŮɣɖɠ ˈ Ŭɜ əŬɘ ɧɚŬ ŰŬ ɛɞɜŰɏɚŬ ŬˊɏŭɤůŬɜ əŬɚɨŰŮɟŬ ɔɘŬ ŬɡŰɐɜ Űɖ 

ɛɎɟəŬˈ ŮɜŭŮɢɞɛɏɜɤɠ ɜŬ ˊŬɑɕŮɘ ɟɧɚɞ ɧŰɘ ɖ TOYOTA  ŮɑɜŬɘ ɐ ˊɟɩŰɖ ůŮ ˊɤɚɐůŮɘɠ 

ŬɡŰɞəɘɜɐŰɤɜ ůŰɖɜ ȺɚɚɎŭŬ, ɛŮ Űɞɡɠ Ŭɟɘɗɛɞɨɠ Űɤɜ ɞɢɖɛɎŰɤɜ ˊɞɡ ˊɞɡɚɎŮɘ ɜŬ 

ɝŮˊŮɟɜɞɨɜ əŬŰɎ ˊɞɚɨ Űɘɠ ɎɚɚŮɠ ɛɎɟəŮɠ. 

- ɆŰɘɠ ˊŮɟɘůůɧŰŮɟŮɠ ˊŮɟɘˊŰɩůŮɘɠ ˊŬɟŬŰɖɟɐɗɖəŮ ɧŰɘ ɞ ůɡɜŭɡŬůɛɧɠ ŭŮŭɞɛɏɜɤɜ 

Google Trends əŬɘ ɛŮɗɧŭɤɜ ˊɟɧɓɚŮɣɖɠ ɓŬůɘůɛɏɜŬ ůŮ ŭɏɜŭɟŬ ŬˊɞűɎůŮɤɜ ɐ ŰɡɢŬɑŬ 

ŭɎůɖ ŮɑɢŮ əŬɚɨŰŮɟŬ ŬˊɞŰŮɚɏůɛŬŰŬ ŬɜŬűɞɟɘəɎ ɛŮ Űɖɜ Ŭˊɧŭɞůɖ Űɤɜ ɛɞɜŰɏɚɤɜ, ůŮ 

ůɢɏůɖ ɛŮ Űɘɠ ɡˊɧɚɞɘˊŮɠ ŰŮɢɜɘəɏɠ ˊɟɞɓɚɏɣŮɤɜ. ȰŰůɘ ůɡɛˊŮɟŬɑɜŮŰŬɘ ɧŰɘ ɖ 

ˊɟɞɔɜɤůŰɘəɐ ɘůɢɨɠ Űɤɜ ŭŮŭɞɛɏɜɤɜ Google Trends ŬɝɘɞˊɞɘŮɑŰŬɘ əŬɚɨŰŮɟŬ ɛŮ Űɖ 

ɢɟɐůɖ ˊɟɞɖɔɛɏɜɤɜ ɛŮɗɧŭɤɜ ˊɟɧɓɚŮɣɖɠ ɧˊɤɠ ŬɡŰɏɠ ˊɞɡ ůŰɖɟɑɕɞɜŰŬɘ ůŰɖ ɢɟɐůɖ 

ŭɏɜŭɟɤɜ ŬˊɞűɎůŮɤɜ əŬɘ ɎɚɚŮɠ ɚɞɔɘəɏɠ ˊɟɞůŮɔɔɑůŮɘɠ. ɆŰɖɜ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ 

ɡˊɞɚɞɔɑɕŮŰŬɘ ɧŰɘ ɖ ɛɏůɖ ɓŮɚŰɑɤůɖ Ŭˊɧŭɞůɖɠ ˊɞɡ ŮˊŮŰŮɨɢɗɖ əŬŰɎ Űɖɜ ŮɘůŬɔɤɔɐ 

ŭŮŭɞɛɏɜɤɜ Google Trends ůŮ ɛɞɜŰɏɚŬ ɛŮ ŭɏɜŭɟŬ ŬˊɞűɎůŮɤɜ əŬɘ ŰɡɢŬɑŬ ŭɎůɖ ŮɑɜŬɘ 
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Űɖɠ ŰɎɝɖɠ Űɞɡ 8% Ůɜɩ ůŰŬ ɎɚɚŬ əɡɟɑɤɠ ɔɟŬɛɛɘəɎ ɛɞɜŰɏɚŬ ŮɑɜŬɘ 1%. ȷɡŰɧ ɘůɢɡɟɞˊɞɘŮɑ 

Űɞ ˊŬɟɧɜ ůɡɛˊɏɟŬůɛŬ. 

7.2 ɀŮɚɚɞɜŰɘəɏɠ ˊɟɞŮəŰɎůŮɘɠ 

ȾŬŰɎ Űɖɜ Ůəˊɧɜɖůɖ Űɖɠ ˊŬɟɞɨůŬɠ ŭɘˊɚɤɛŬŰɘəɐɠ ŮɟɔŬůɑŬɠ ˊɟɞɏəɡɣŬɜ əɎˊɞɘŬ 

ŮɜŭɘŬűɏɟɞɜŰŬ ɗɏɛŬŰŬ ɔɘŬ ˊŮɟŬɘŰɏɟɤ ŭɘŮɟŮɨɜɖůɖ ˊɞɡ ŮɜŭŮɢɞɛɏɜɤɠ ɗŬ ɛˊɞɟɞɨůŬɜ ɜŬ 

ɓŮɚŰɘɩůɞɡɜ ŬəɧɛŬ ˊŮɟɘůůɧŰŮɟɞ Űɖɜ ŬəɟɑɓŮɘŬ Űɤɜ ˊɟɞɓɚɏɣŮɤɜ. ɇŬ ůɖɛŮɑŬ ˊɞɡ ɗŬ 

ɛˊɞɟɞɨůŬɜ ɜŬ ŮˊɘəŮɜŰɟɤɗɞɨɜ ɛŮɚɚɞɜŰɘəɏɠ ɛŮɚɏŰŮɠ ŮɑɜŬɘ ŰŬ Ůɝɐɠ: 

- ɉɟɐůɖ ˊɘɞ ŮɝŮɚɘɔɛɏɜɤɜ ŰŮɢɜɘəɩɜ ˊɟɧɓɚŮɣɖɠ ɧˊɤɠ ŰŬ ɇŮɢɜɖŰɎ ɁŮɡɟɤɜɘəɎ ȹɑəŰɡŬ, 

ɑůɤɠ ɛˊɞɟɞɨɜ ɜŬ Ŭɝɘɞˊɞɘɐůɞɡɜ ŬəɧɛŬ əŬɚɨŰŮɟŬ Űɖɜ ˊɟɞɔɜɤůŰɘəɐ ɘůɢɨ Űɤɜ 

ŭŮŭɞɛɏɜɤɜ Google Trends. 

- ȺɝŬɜŰɚɖŰɘəɐ ŭɘŮɟŮɨɜɖůɖ ɔɘŬ Űɖ ɟɨɗɛɘůɖ ɡˊŮɟˊŬɟŬɛɏŰɟɤɜ Űɞɡ ɛɞɜŰɏɚɞɡ ɛŮ ůəɞˊɧ Űɖ 

ɓŮɚŰɘůŰɞˊɞɑɖůɖ Űɖɠ ŬəɟɑɓŮɘŬɠ Űɤɜ ˊɟɞɓɚɏɣŮɤɜ. 

- ȹɘŮɟŮɨɜɖůɖ Ŭɜ ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ əɎɗŮ ɛɎɟəŬɠ ɛˊɞɟɞɨɜ ɜŬ ŮˊɖɟŮɎůɞɡɜ Űɖɜ 

ŬˊɞŰŮɚŮůɛŬŰɘəɧŰɖŰŬ Űɞɡ ɛɞɜŰɏɚɞɡ, əŬɘ Ŭɜ ɔɑɜŮŰŬɘ ɜŬ ˊɟɞůŰŮɗɞɨɜ ɤɠ Ůˊɘˊɚɏɞɜ 

ˊɚɖɟɞűɞɟɑŬ ůŮ ŬɡŰɧ ɛŮ ůəɞˊɧ Űɖ ɓŮɚŰɑɤůɖ Űɖɠ ŬəɟɑɓŮɘŬɠ. 

- ȾŬŰŬůəŮɡɐ ɔŮɜɘəɞɨ ɛɞɜŰɏɚɞɡ ˊɞɡ ɜŬ ŮəˊŬɘŭŮɨŮŰŬɘ ɛŮ ŭŮŭɞɛɏɜŬ Ŭˊɧ ɧɚŮɠ Űɘɠ ɛɎɟəŮɠ 

ůɡɜɞɚɘəɎ əŬɘ ɜŬ ŮəŰŮɚŮɑ Ůˊɘɛɏɟɞɡɠ ˊɟɞɓɚɏɣŮɘɠ. 

- Ɇɡɚɚɞɔɐ ŭɘŬŭɘəŰɡŬəɩɜ ŭŮŭɞɛɏɜɤɜ əŬɘ Ŭˊɧ ɎɚɚŮɠ ˊɚŬŰűɧɟɛŮɠ (Ŭɟɘɗɛɧɠ ŬɜŬűɞɟɩɜ 

ůŰɞ Twitter). 

- ȷɜŬɕɐŰɖůɖ ɔɘŬ Űɖ ɓɏɚŰɘůŰɖ Űɘɛɐ Űɞɡ ɢɟɞɜɘəɞɨ ɞɟɑɕɞɜŰŬ ˊɞɡ ɜŬ ˊŮŰɡɢŬɑɜŮɘ Űɖɜ 

əŬɚɨŰŮɟɖ Ŭˊɧŭɞůɖ. 

- ȹɘŬűɞɟŮŰɘəɧɠ Űɟɧˊɞɠ ůɡɚɚɞɔɐɠ ŭŮŭɞɛɏɜɤɜ Ŭˊɧ Űɞ Google Trends, ɏɜŬ ɢɟɞɜɞůɖɛŮɑɞ 

ɔɘŬ əɎɗŮ ɓɐɛŬ ˊɟɧɓɚŮɣɖɠ, Ůˊɘɚɞɔɐ ŭɘŬűɞɟŮŰɘəɞɨ ɢɟɞɜɞˊŬɟŬɗɨɟɞɡ. 

- ɀŮ Űɖɜ ˊɎɟɞŭɞ Űɞɡ ɢɟɧɜɞɡ ɧɚɞ əŬɘ ˊŮɟɘůůɧŰŮɟɞɘ Ɏɜɗɟɤˊɞɘ, ůɡɜŮˊɩɠ ŰŬ ŭŮŭɞɛɏɜŬ 

Google Trends ɔɑɜɞɜŰŬɘ ˊɘɞ ŬɜŰɘˊɟɞůɤˊŮɡŰɘəɎ Űɞɡ ˊɚɖɗɡůɛɞɨ. ȯɟŬ ˊɟɞŰŮɑɜŮŰŬɘ 

ɢɟɐůɖ ˊɘɞ ˊɟɧůűŬŰɤɜ ŭŮŭɞɛɏɜɤɜ (ɔɘŬ ŮəˊŬɑŭŮɡůɖ əɚˊ.) ůŰŬ ɛɞɜŰɏɚŬ. 

- ȸŮɚŰɘůŰɞˊɞɑɖůɖ ŭɘŬŭɘəŬůɑŬɠ ŭɘŬɜɞɛɐɠ ɛŮ Űɖ ɢɟɐůɖ Űɤɜ ɢɤɟɘəɩɜ ŭŮŭɞɛɏɜɤɜ Űɖɠ 

ˊɚŬŰűɧɟɛŬɠ Google Trends. 

- ɄɟɞůˊɎɗŮɘŬ ŭɘŬɢɤɟɘůɛɞɨ ŭŮŭɞɛɏɜɤɜ Google Trends ́ ɞɡ ŬɜŬűɏɟɞɜŰŬɘ ůŮ ˊɤɚɐůŮɘɠ 

əŬɘɜɞɨɟɔɘɤɜ ŬɡŰɞəɘɜɐŰɤɜ əŬɘ ůŮ ɛŮŰŬɢŮɘɟɘůɛɏɜɤɜ.  
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ɄŬɟɎɟŰɖɛŬ Ƚ 

ɆŰɞ ůɡɔəŮəɟɘɛɏɜɞ ɄŬɟɎɟŰɖɛŬ ˊŬɟŬŰɑɗŮŰŬɘ ɞɚɧəɚɖɟɞ Űɞ Ŭɟɢɘəɧ ůŮŰ ŭŮŭɞɛɏɜɤɜ ˊɞɡ 

ůɡɚɚɏɢɗɖəŮ ɔɘŬ Űɘɠ ŬɜɎɔəŮɠ Űɖɠ ˊŬɟɞɨůŬɠ ŭɘˊɚɤɛŬŰɘəɐɠ ŮɟɔŬůɑŬɠ. ɇŬ ɞɜɧɛŬŰŬ Űɤɜ 

ůŰɖɚɩɜ ŬɜŰɘůŰɞɘɢɞɨɜ ůŰɘɠ ɛŮŰŬɓɚɖŰɏɠ Űɤɜ ɛɞɜŰɏɚɤɜ ɧˊɤɠ ˊŮɟɘɔɟɎűŮŰŬɘ ůŰɖɜ ŮɜɧŰɖŰŬ 
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1 2004-01 3938 654 1753 2083 31 69 0 100 44 48 16 10 12% 14959 737 324 2433 55 27 0 0 0 

2 2004-02 2253 383 1396 1397 77 73 99 96 9 27 51 29 11% 14959 742 328 2452 0 0 0 0 0 

3 2004-03 2789 526 1876 1802 77 49 33 88 33 17 60 12 11% 14959 771 352 2371 0 0 0 0 0 

4 2004-04 3105 564 1656 1461 52 30 95 20 25 39 97 28 11% 15868 791 368 2518 0 0 0 0 0 

5 2004-05 2318 473 2097 1124 67 64 65 90 36 50 78 41 10% 15868 837 407 2424 0 0 0 0 0 

6 2004-06 2261 628 3143 1720 50 32 43 98 36 62 78 16 10% 15868 809 384 2349 0 0 0 0 0 

7 2004-07 1858 504 2955 2012 84 35 84 45 60 29 72 34 10% 16938 817 390 2319 0 0 0 0 0 

8 2004-08 1728 486 1961 1169 28 62 59 72 35 54 57 32 10% 16938 831 402 2314 0 0 0 0 0 

9 2004-09 1349 525 1792 1219 37 56 38 64 58 20 45 36 10% 16938 827 399 2328 0 0 0 0 0 

10 2004-10 1834 343 2052 1627 79 63 60 39 79 46 82 52 10% 16806 855 422 2489 0 0 0 0 0 

11 2004-11 2222 537 1752 1477 51 68 65 49 67 36 78 60 11% 16806 826 398 2655 0 0 0 0 0 

12 2004-12 786 357 1152 893 23 90 58 92 74 62 35 14 11% 16806 773 354 2786 0 0 0 0 0 

13 2005-01 2808 571 2465 2181 62 56 100 72 76 75 66 80 11% 15242 769 350 2920 0 0 0 0 0 

14 2005-02 2037 490 2053 1127 33 48 32 89 92 97 32 58 10% 15242 806 381 3145 0 0 0 0 0 

15 2005-03 2443 623 2141 2124 52 49 67 77 48 70 53 76 11% 15242 817 391 2855 0 0 0 0 0 

16 2005-04 1603 536 1999 2114 40 27 41 67 70 45 37 60 10% 16392 878 437 2868 0 10 0 0 0 

17 2005-05 1608 508 2259 1856 51 74 65 52 61 61 83 21 10% 16392 867 427 2960 0 0 0 0 0 

18 2005-06 1864 586 2129 2054 53 79 51 58 80 62 31 48 10% 16392 885 441 3061 0 0 53 0 0 

19 2005-07 2087 520 1996 2002 57 48 39 45 81 74 57 43 10% 17250 932 480 3272 0 0 0 0 0 

20 2005-08 1684 426 1288 1305 39 87 72 41 74 90 71 68 10% 17250 947 492 3231 0 0 0 0 0 

21 2005-09 1687 450 1249 1118 50 80 57 70 76 78 60 57 10% 17250 1010 544 3382 15 0 0 0 0 

22 2005-10 1805 462 1590 1526 55 58 78 63 74 69 82 48 10% 17529 998 534 3307 0 0 0 0 0 

23 2005-11 1616 430 1454 1543 50 66 61 69 78 57 48 18 10% 17529 902 455 3442 0 0 0 0 0 

24 2005-12 719 553 892 689 37 42 62 79 100 89 44 56 10% 17529 898 451 3664 0 6 0 0 0 

25 2006-01 2772 480 2081 1848 62 72 64 67 93 100 60 68 10% 16698 936 482 3978 0 11 0 0 0 

26 2006-02 2179 408 1444 1305 49 63 67 68 42 41 48 48 11% 16698 925 473 4203 0 0 0 0 0 

27 2006-03 2172 486 1840 1839 69 68 51 78 48 37 62 27 9% 16698 944 489 4122 0 0 0 0 0 

28 2006-04 2251 439 1394 2250 75 68 92 57 58 45 86 29 9% 17997 992 528 4140 0 0 0 0 0 

29 2006-05 2497 511 1870 2162 41 60 77 56 53 86 34 40 9% 17997 1033 563 3753 0 0 0 0 0 

30 2006-06 2801 510 1748 2002 70 56 47 44 50 31 70 21 8% 17997 1025 556 3694 15 0 0 0 0 

31 2006-07 2638 546 1675 2063 67 59 76 78 46 55 37 46 8% 18641 1081 589 3748 0 0 0 0 0 

32 2006-08 1889 467 1084 1503 69 74 55 53 31 42 71 45 9% 18641 1082 586 3869 0 0 0 0 0 

33 2006-09 1781 490 1298 1141 39 92 77 56 63 66 46 47 8% 18641 962 488 3931 0 0 0 0 0 

34 2006-10 1954 397 1366 1641 69 69 83 53 70 69 100 36 8% 19284 906 441 4129 0 0 33 0 0 

35 2006-11 1759 565 1516 1176 60 60 67 60 65 50 48 55 9% 19284 909 443 4221 10 0 31 0 0 

36 2006-12 821 910 817 1425 74 57 54 48 69 51 49 55 10% 19284 911 445 4394 0 0 0 0 42 

37 2007-01 3770 411 2869 1744 62 77 63 78 54 82 58 54 9% 17610 902 420 4710 0 4 0 0 0 

38 2007-02 2216 405 1755 1280 72 52 82 65 71 49 93 49 9% 17610 905 422 4504 0 0 0 0 0 

39 2007-03 2772 570 2040 1970 73 71 83 51 77 67 70 37 10% 17610 960 468 4643 0 0 23 0 0 

40 2007-04 2348 438 1965 1550 70 58 62 62 42 49 67 50 9% 19453 1006 506 4737 0 4 0 0 0 

41 2007-05 2569 578 2344 2448 69 69 57 59 86 60 51 53 8% 19453 1054 545 4972 7 0 0 0 0 

42 2007-06 2590 658 2504 2031 46 38 58 59 61 63 78 69 8% 19453 1059 549 4844 14 0 0 0 0 

43 2007-07 2905 611 2556 1917 59 74 56 73 75 65 77 73 8% 19976 1053 545 4918 0 7 0 0 0 

44 2007-08 2124 488 1600 1525 63 69 88 61 47 53 77 46 8% 19976 1023 520 4913 7 0 0 0 0 

45 2007-09 1520 458 1639 1353 61 87 40 52 51 82 58 50 9% 19976 1020 518 5123 0 0 0 0 0 
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46 2007-10 2272 581 1694 1318 59 86 58 51 67 71 69 61 8% 20525 1023 520 5335 0 0 0 0 0 

47 2007-11 1851 498 1621 1005 56 55 57 64 66 74 51 52 8% 20525 1072 560 5054 5 2 47 0 21 

48 2007-12 762 479 738 916 61 81 46 50 64 90 58 40 9% 20525 1069 558 5179 0 3 0 0 0 

49 2008-01 3598 573 2836 1879 77 86 57 76 42 67 57 59 8% 18626 1099 564 4363 15 0 0 0 0 

50 2008-02 2425 482 1755 990 73 96 48 71 60 90 61 60 8% 18626 1089 556 4133 5 2 0 0 0 

51 2008-03 2131 558 1646 1312 61 77 61 60 48 73 53 57 9% 18626 1118 580 3986 5 2 15 42 0 

52 2008-04 2457 712 2199 1701 68 100 66 78 61 82 79 62 8% 20248 1128 588 4214 0 3 32 0 0 

53 2008-05 2565 623 2087 1418 57 69 56 55 60 64 64 52 7% 20248 1199 647 4177 0 0 15 0 0 

54 2008-06 2241 686 2313 1389 67 60 43 46 50 66 53 36 8% 20248 1256 693 3440 0 0 0 0 0 

55 2008-07 3063 611 2477 1674 59 65 46 45 61 49 51 61 7% 21026 1264 701 3395 0 0 0 44 42 

56 2008-08 1987 647 1436 1173 53 82 59 59 45 67 42 37 7% 21026 1197 645 3293 0 0 0 0 0 

57 2008-09 1720 511 1223 1022 64 82 54 54 64 70 50 47 8% 21026 1182 633 2856 5 2 0 0 18 

58 2008-10 2167 613 1497 1154 55 74 60 85 48 61 47 56 7% 20763 1084 552 2060 100 0 0 0 0 

59 2008-11 1448 545 837 1109 60 80 50 56 51 39 54 41 8% 20763 951 442 1914 92 0 0 0 56 

60 2008-12 670 329 564 931 62 65 46 40 41 51 39 35 9% 20763 857 364 1787 35 2 60 0 0 

61 2009-01 2058 676 1752 1157 83 68 69 73 49 43 83 43 10% 17795 839 340 1779 38 0 14 0 0 

62 2009-02 1718 480 1155 1387 100 54 64 70 75 31 71 49 9% 17795 884 377 1536 62 2 0 0 62 

63 2009-03 1582 502 1038 1269 63 60 62 78 54 44 64 55 10% 17795 884 377 1684 41 0 14 0 56 

64 2009-04 1671 654 1085 1053 98 78 77 73 50 49 55 41 10% 20073 922 409 2054 30 0 0 0 0 

65 2009-05 2446 923 1634 1599 61 68 64 61 58 45 73 33 9% 20073 950 431 2327 22 0 26 0 0 

66 2009-06 2072 772 1673 1444 70 67 39 54 59 38 38 23 9% 20073 1021 480 2210 13 2 13 0 18 

67 2009-07 3426 1543 2798 2084 79 76 44 60 38 56 47 49 10% 20418 1060 472 2362 19 0 28 0 0 

68 2009-08 1581 1095 2409 1279 76 74 50 53 44 36 54 41 9% 20418 1099 504 2466 11 0 16 0 0 

69 2009-09 551 407 1380 714 64 68 54 66 50 47 47 31 9% 20418 1071 482 2661 12 4 47 0 0 

70 2009-10 1177 292 797 887 79 71 58 61 46 41 68 41 10% 20891 1047 462 2686 22 0 11 0 15 

71 2009-11 2026 356 1153 1337 56 56 48 46 39 33 45 34 11% 20891 1082 490 2263 14 0 11 0 14 

72 2009-12 699 204 600 1132 58 60 42 62 36 38 36 28 11% 20891 1071 481 2196 22 2 22 0 14 

73 2010-01 3884 545 2084 1806 50 55 55 47 40 31 48 46 12% 18043 1100 505 2048 23 2 19 28 13 

74 2010-02 1857 268 1330 942 65 56 44 45 50 40 53 50 12% 18043 1179 511 1913 17 0 81 0 0 

75 2010-03 2541 515 1634 1698 58 49 36 46 40 32 32 58 12% 18043 1379 546 2067 33 0 27 100 48 

76 2010-04 1539 315 1071 800 45 42 38 41 39 25 43 64 12% 18859 1446 574 1870 46 0 100 55 67 

77 2010-05 1337 209 968 943 38 36 30 37 26 31 30 41 12% 18859 1503 573 1551 38 31 19 80 39 

78 2010-06 1541 226 1378 1091 39 37 31 41 27 29 27 40 12% 18859 1492 552 1434 23 45 10 27 26 

79 2010-07 1106 211 1168 619 51 47 36 29 33 19 34 37 12% 18829 1508 545 1682 27 16 20 0 27 

80 2010-08 693 206 686 440 41 40 38 39 18 35 32 39 13% 18829 1502 540 1555 15 18 22 0 30 

81 2010-09 524 99 530 601 38 47 34 33 24 31 39 43 13% 18829 1493 533 1471 9 22 17 24 35 

82 2010-10 782 220 737 458 29 42 36 37 21 20 30 42 14% 18977 1495 534 1547 14 20 25 24 34 

83 2010-11 622 173 1033 552 32 34 33 38 26 27 34 26 14% 18977 1513 549 1420 41 34 33 0 33 

84 2010-12 290 154 384 216 50 35 36 33 27 24 28 42 15% 18977 1564 590 1414 17 22 17 24 23 

85 2011-01 1417 175 1251 555 44 42 24 36 61 63 23 85 16% 16254 1614 630 1593 21 10 37 19 9 

86 2011-02 1120 154 677 422 41 32 29 40 62 55 32 100 16% 16254 1619 634 1577 14 20 21 0 27 

87 2011-03 995 226 847 894 42 31 32 34 62 43 33 71 17% 16254 1667 672 1535 19 9 25 26 34 

88 2011-04 943 174 1068 763 33 33 29 34 54 46 33 89 16% 17303 1690 691 1435 24 14 21 48 28 

89 2011-05 842 284 1211 560 33 31 32 32 58 54 25 81 17% 17303 1701 700 1309 16 15 37 26 21 

90 2011-06 783 320 1159 530 36 31 26 27 64 53 22 70 16% 17303 1675 679 1279 14 39 32 9 13 

91 2011-07 1094 235 1107 603 40 31 26 35 60 44 26 63 17% 17357 1679 682 1204 14 14 14 19 14 

92 2011-08 1238 174 956 478 44 32 31 35 50 48 32 60 19% 17357 1690 691 916 13 8 21 10 14 

93 2011-09 884 198 904 416 37 27 28 28 64 50 30 57 18% 17357 1692 692 798 20 10 15 17 100 

94 2011-10 598 201 486 359 37 27 28 23 55 44 34 50 19% 16855 1675 679 809 25 4 37 24 30 

95 2011-11 934 249 1218 417 36 30 30 29 51 40 26 60 22% 16855 1657 664 682 27 10 26 16 27 

96 2011-12 1278 123 556 430 37 25 34 29 61 43 32 55 22% 16855 1640 651 680 18 6 6 32 35 

97 2012-01 631 233 1374 409 39 28 38 28 78 41 36 59 22% 14929 1703 700 796 23 15 15 7 41 

98 2012-02 438 106 452 223 39 30 28 28 69 44 26 56 23% 14929 1739 730 744 31 100 21 15 57 



 
105 

# 
d

a
te

 

T
O

Y
O

T
A

 

A
U

D
I 

O
P

E
L

 

F
O

R
D

 

g
t1

_
to

y
o

ta
 

g
t1

_
a
u

d
i 

g
t1

_
o

p
e

l 

g
t1

_
fo

rd
 

g
t2

_
to

y
o

ta
 

g
t2

_
a
u

d
i 

g
t2

_
o

p
e

l 

g
t2

_
fo

rd
 

u
n

e
m

p
lo

y
m

e
n

t 

Q
g

d
p

_
M

a
v
e

ra
g

e
 

g
a

s
_

w
t 

g
a

s
_

w
o

t 

g
d

_
a
t 

g
t_

c
ri

s
is

T
h

 

g
t_

m
e

m
T

h
 

g
t_

d
e

b
tT

h
 

g
t_

c
u

ts
 

g
t_

fi
r 

99 2012-03 568 176 683 339 33 25 24 25 62 34 26 50 23% 14929 1795 774 729 19 30 15 29 7 

100 2012-04 396 175 531 290 24 26 26 26 62 38 23 52 23% 15861 1844 814 700 11 18 8 0 19 

101 2012-05 464 178 540 276 27 23 21 27 51 32 19 51 24% 15861 1756 744 525 16 34 37 7 17 

102 2012-06 543 170 489 258 27 27 19 22 47 35 23 49 25% 15861 1706 703 611 11 30 8 0 11 

103 2012-07 482 199 512 264 34 26 28 27 53 35 25 38 24% 16103 1706 703 599 15 6 20 8 22 

104 2012-08 529 117 489 229 33 31 24 30 51 42 30 47 25% 16103 1794 773 647 12 6 12 48 15 

105 2012-09 394 122 373 217 35 29 30 25 60 45 25 47 26% 16103 1821 795 739 13 9 23 21 10 

106 2012-10 593 136 607 148 29 22 22 26 52 44 23 46 26% 15904 1758 745 801 21 13 32 39 12 

107 2012-11 472 130 549 209 32 26 23 27 63 38 23 38 27% 15904 1685 686 809 12 42 16 26 75 

108 2012-12 234 68 467 144 26 24 22 24 58 42 18 43 26% 15904 1682 684 908 12 11 12 20 19 

109 2013-01 685 179 803 208 35 27 25 29 68 45 23 41 28% 14138 1700 698 987 11 11 8 24 11 

110 2013-02 359 104 407 161 30 25 23 23 70 33 22 42 28% 14138 1752 740 1008 15 7 9 6 24 

111 2013-03 462 133 433 143 27 27 32 26 64 38 33 46 27% 14138 1746 735 869 22 8 13 0 11 

112 2013-04 697 163 421 180 28 23 20 22 52 34 22 43 28% 15154 1692 692 974 11 6 8 0 71 

113 2013-05 642 175 408 211 24 26 22 25 52 37 19 40 28% 15154 1663 668 1015 16 5 8 0 23 

114 2013-06 476 163 441 259 26 22 27 24 52 41 21 42 27% 15154 1688 688 848 6 5 2 0 39 

115 2013-07 660 156 583 322 28 26 25 26 55 39 23 33 27% 15489 1701 699 885 7 6 8 6 88 

116 2013-08 427 123 312 199 28 35 20 28 44 48 20 44 28% 15489 1712 708 900 4 4 11 0 44 

117 2013-09 345 145 456 243 27 26 19 24 59 51 17 42 27% 15489 1703 701 1014 9 4 8 11 32 

118 2013-10 660 197 418 321 28 33 22 26 54 50 18 44 27% 15091 1656 663 1188 9 2 14 0 31 

119 2013-11 641 186 567 369 28 26 23 28 56 44 25 42 29% 15091 1636 647 1196 14 6 18 5 26 

120 2013-12 476 139 320 227 29 27 21 28 48 56 23 43 28% 15091 1649 657 1163 7 4 4 0 24 

121 2014-01 737 293 672 414 31 27 24 29 58 44 23 45 27% 13744 1650 658 1177 13 3 7 5 2 

122 2014-02 539 157 427 203 28 25 20 25 48 46 20 42 28% 13744 1651 659 1310 14 4 2 6 11 

123 2014-03 582 168 496 366 26 23 26 25 58 39 24 43 28% 13744 1663 669 1336 6 6 7 0 14 

124 2014-04 770 174 537 303 26 25 22 25 50 44 19 40 27% 14723 1672 676 1232 10 5 8 0 3 

125 2014-05 743 342 551 362 22 24 22 22 48 44 20 48 27% 14723 1678 680 1223 9 4 5 0 0 

126 2014-06 810 227 740 341 28 24 18 23 47 38 14 33 26% 14723 1690 690 1214 7 4 4 6 16 

127 2014-07 695 207 675 360 26 30 26 25 54 45 21 47 25% 15540 1707 704 1169 5 3 0 0 14 

128 2014-08 427 150 318 211 31 31 24 30 47 51 24 40 25% 15540 1683 685 1162 2 1 7 6 3 

129 2014-09 560 171 516 275 34 24 22 28 50 46 25 46 25% 15540 1666 671 1062 5 3 2 0 13 

130 2014-10 662 217 575 301 28 28 24 31 44 43 20 44 25% 15109 1633 645 916 6 4 6 5 8 

131 2014-11 774 149 411 227 29 28 24 32 42 43 22 48 26% 15109 1581 603 963 8 5 8 0 8 

132 2014-12 722 178 563 319 29 22 24 29 55 38 23 40 27% 15109 1522 556 826 8 3 5 5 2 

133 2015-01 870 223 553 392 31 27 26 29 49 48 20 44 26% 13664 1393 453 722 10 7 14 0 2 

134 2015-02 649 159 394 268 30 29 25 32 50 51 21 47 26% 13664 1424 478 880 6 12 23 0 0 

135 2015-03 629 310 410 349 32 26 26 34 54 47 25 52 27% 13664 1501 539 775 11 5 5 5 0 

136 2015-04 818 370 724 349 32 27 25 28 51 45 25 51 26% 14689 1525 558 823 6 4 17 0 5 

137 2015-05 942 282 701 337 30 28 22 29 56 48 19 51 24% 14689 1559 586 825 8 4 11 0 0 

138 2015-06 655 225 720 242 24 25 19 25 45 45 20 36 25% 14689 1570 594 798 10 12 28 21 0 

139 2015-07 641 216 313 141 27 23 20 22 43 39 16 33 25% 15162 1579 601 668 11 49 30 5 7 

140 2015-08 588 130 314 263 37 31 27 31 52 46 23 41 23% 15162 1511 548 624 7 24 6 0 11 

141 2015-09 456 206 404 261 35 31 26 30 54 49 24 41 25% 15162 1438 489 654 3 13 9 5 5 

142 2015-10 531 147 473 297 31 26 27 31 47 38 20 38 24% 15189 1418 473 701 1 10 6 26 7 

143 2015-11 982 197 555 287 29 30 23 29 40 40 25 41 24% 15189 1404 462 635 10 4 6 6 0 

144 2015-12 1105 203 475 367 32 32 25 30 43 47 27 39 25% 15189 1402 460 631 8 3 4 6 0 

145 2016-01 826 160 530 336 36 31 26 33 51 45 24 47 26% 13325 1360 427 553 11 6 15 29 21 

146 2016-02 416 181 263 191 36 29 23 31 47 48 21 41 25% 13325 1318 394 517 8 7 4 10 24 

147 2016-03 535 225 437 271 29 33 24 33 42 54 20 39 25% 13325 1318 393 577 12 6 0 0 7 

148 2016-04 1102 417 979 290 29 31 25 31 46 38 23 48 24% 14581 1369 434 584 9 10 9 42 7 

149 2016-05 1406 442 1273 614 32 31 26 35 48 48 24 50 23% 14581 1396 455 647 8 8 12 49 7 

150 2016-06 1196 245 589 447 29 27 22 27 45 44 19 43 23% 14581 1430 474 542 7 5 11 75 12 

151 2016-07 915 263 468 232 36 38 23 34 57 47 24 40 23% 15256 1418 465 571 3 2 0 26 8 
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152 2016-08 699 118 344 215 37 37 24 35 53 51 26 45 23% 15256 1396 448 577 5 1 6 33 3 

153 2016-09 539 144 508 179 37 31 26 33 58 49 21 40 22% 15256 1414 462 566 3 4 7 51 12 

154 2016-10 707 144 458 281 34 39 28 34 48 55 24 41 22% 14917 1431 474 591 9 5 4 41 19 

155 2016-11 757 188 619 391 34 33 24 38 54 47 25 55 24% 14917 1428 472 629 9 5 6 37 35 

156 2016-12 398 91 586 289 47 39 27 39 52 46 27 51 24% 14917 1451 490 644 9 3 9 36 15 

157 2017-01 985 310 438 246 53 37 26 40 66 46 25 46 24% 13506 1537 534 612 8 3 12 9 18 

158 2017-02 644 226 479 358 50 36 28 36 67 49 25 44 24% 13506 1547 536 646 10 6 8 21 5 

159 2017-03 888 254 726 397 45 36 27 35 54 56 25 49 23% 13506 1533 525 666 7 5 5 9 11 

160 2017-04 831 385 599 276 40 33 24 35 50 51 20 51 21% 14767 1519 514 712 9 5 7 16 8 

161 2017-05 1151 318 692 298 39 31 26 32 52 53 23 43 22% 14767 1516 512 775 6 16 16 39 9 

162 2017-06 914 318 750 322 40 32 27 30 52 47 24 40 20% 14767 1485 488 824 7 5 19 16 7 

163 2017-07 1031 181 734 289 49 38 24 36 54 58 29 41 20% 15839 1464 471 812 6 3 4 10 18 

164 2017-08 738 173 439 253 46 37 27 39 51 53 25 51 21% 15839 1475 479 825 2 2 2 15 7 

165 2017-09 680 248 514 324 48 31 28 37 54 49 26 50 20% 15839 1502 501 756 3 2 7 15 16 

166 2017-10 784 262 567 368 48 34 28 38 57 49 26 50 20% 14939 1505 503 759 5 1 9 20 9 

167 2017-11 793 209 403 408 43 32 28 34 53 53 26 44 22% 14939 1528 522 740 9 3 2 25 7 

168 2017-12 587 201 303 364 48 37 32 40 57 47 30 52 21% 14939 1534 527 802 5 3 13 36 20 

169 2018-01 1215 313 756 398 55 37 34 41 53 51 31 49 21% 13712 1543 534 879 11 3 10 19 16 

170 2018-02 713 144 532 405 47 31 28 43 55 52 26 36 22% 13712 1550 539 836 6 4 7 41 12 

171 2018-03 1167 206 636 529 45 30 31 36 58 69 26 48 21% 13712 1528 521 781 4 2 5 9 20 

172 2018-04 1118 300 673 325 45 37 29 40 50 52 27 53 20% 14963 1557 544 858 7 1 7 10 20 

173 2018-05 1054 276 837 403 46 30 27 37 57 47 22 48 19% 14963 1615 590 756 7 6 13 37 4 

174 2018-06 1225 296 658 322 45 33 27 36 56 53 24 53 18% 14963 1646 615 758 4 4 6 18 9 

175 2018-07 867 281 562 211 45 34 29 35 60 57 26 53 18% 16108 1639 610 761 3 2 8 13 13 

176 2018-08 973 335 513 242 54 41 30 40 63 59 27 59 19% 16108 1644 613 730 3 16 21 13 6 

177 2018-09 675 44 443 327 50 33 28 39 65 60 28 54 18% 16108 1644 614 692 3 3 11 31 2 

178 2018-10 1073 195 550 399 56 37 34 43 55 52 25 55 18% 15126 1653 621 640 7 2 7 56 7 

179 2018-11 1057 141 480 366 46 36 29 39 48 48 28 51 19% 15126 1593 574 630 9 3 5 72 9 

180 2018-12 619 131 291 245 53 32 30 41 61 50 30 51 18% 15126 1519 515 613 2 3 7 20 12 

181 2019-01 1149 370 834 286 61 35 37 45 70 45 30 53 20% 13850 1484 487 635 7 2 8 13 79 

182 2019-02 761 240 560 329 50 38 29 44 62 55 28 50 20% 13850 1505 503 708 2 1 5 15 19 

183 2019-03 829 219 595 360 48 36 33 45 57 47 31 49 18% 13850 1556 543 721 6 1 7 19 7 

184 2019-04 1385 425 850 417 54 33 34 43 63 47 28 59 18% 15357 1620 594 773 7 3 5 0 12 

185 2019-05 1452 451 1047 334 51 35 28 38 57 47 29 55 17% 15357 1646 615 830 4 4 9 18 25 

186 2019-06 1045 386 918 311 48 40 27 36 64 53 25 55 16% 15357 1611 588 868 3 4 13 0 15 

187 2019-07 1464 545 635 314 56 37 32 37 62 58 23 44 17% 16684 1616 592 900 2 3 9 8 6 

188 2019-08 986 828 509 364 62 40 35 44 76 61 31 62 16% 16684 1610 587 868 3 1 6 0 29 

189 2019-09 925 65 460 239 79 39 31 41 80 67 29 51 16% 16684 1599 578 868 2 2 3 8 22 

190 2019-10 987 121 431 267 63 35 32 42 66 52 26 53 16% 15247 1593 573 883 2 1 12 0 14 

191 2019-11 948 254 437 274 55 38 32 42 62 52 30 55 17% 15247 1588 569 902 6 1 11 0 14 

192 2019-12 650 116 137 391 55 36 33 43 63 53 27 57 17% 15247 1594 574 917 4 2 2 9 49 

193 2020-01 1475 358 475 240 67 36 34 53 77 51 30 65 17% 13520 1619 594 921 6 3 8 8 36 

194 2020-02 956 190 446 210 61 35 33 45 61 55 26 54 17% 13520 1597 577 720 4 2 4 4 14 

195 2020-03 711 108 175 117 36 26 18 29 39 32 18 43 15% 13520 1500 501 558 7 2 7 11 65 

196 2020-04 457 175 176 53 31 22 17 25 33 34 13 39 16% 12710 1349 381 628 6 4 7 7 28 

197 2020-05 729 214 413 130 49 33 28 39 53 40 28 52 17% 12710 1325 361 653 6 4 0 16 59 

198 2020-06 1029 298 470 321 63 40 33 47 63 52 28 56 17% 12710 1387 410 639 5 3 8 8 54 

199 2020-07 1237 326 564 296 68 39 39 48 73 54 35 56 16% 14864 1429 443 618 3 4 10 16 21 

200 2020-08 904 216 351 269 67 44 33 47 68 56 30 57 16% 14864 1430 444 634 2 4 6 8 6 

201 2020-09 879 165 511 280 72 32 33 45 76 51 29 51 15% 14864 1426 441 625 3 1 7 8 31 

202 2020-10 592 229 501 326 63 36 32 43 66 51 26 50 16% 14182 1422 438 570 3 3 3 8 10 

203 2020-11 663 263 378 316 44 27 18 30 49 38 17 44 17% 14182 1414 431 737 4 2 7 4 22 

204 2020-12 631 155 590 236 44 28 20 36 53 43 19 47 16% 14182 1427 442 809 5 2 1 11 12 
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205 2021-01 1269 235 476 313 56 37 30 44 63 49 20 49 17% 13066 1465 471 749 1 1 14 0 16 

206 2021-02 932 242 560 290 60 37 27 43 62 48 24 46 17% 13066 1510 507 792 4 3 7 4 8 

207 2021-03 1148 302 500 365 53 32 27 39 59 48 23 47 17% 13066 1585 567 865 3 1 8 4 13 

208 2021-04 1262 369 736 296 57 33 26 40 58 40 21 50 17%  1600 579 910 3 2 6 8 17 

209 2021-05 1238 326 695 331 60 32 31 42 63 44 27 47 15%  1609 586 895 3 1 3 4 6 

210 2021-06 1348 490 922 379 59 38 27 42 62 49 27 41   1627 600 885 2 1 3 4 23 

211 2021-07 1558 228 369 236 63 38 30 43 73 62 30 53   1676 639 888 0 1 6 12 13 
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ɄŬɟɎɟŰɖɛŬ II 

ɄŬɟŬəɎŰɤ ˊŬɟŬŰɑɗŮŰŬɘ ɧɚɞɠ ɞ əɩŭɘəŬɠ ɛŮ Űɞɜ ɞˊɞɑɞ ɡɚɞˊɞɘɐɗɖəŮ ɖ ŭɘŬŭɘəŬůɑŬ Űɤɜ 

ˊɟɞɓɚɏɣŮɤɜ (ŮəˊŬɑŭŮɡůɖ, ŭɘŮɝŬɔɤɔɐ ˊɟɞɓɚɏɣŮɤɜ əɚˊ.) ˈŬűɞɨ ˊɟɩŰŬ ŮɑɢŮ ɔɑɜŮɘ ɞ 

əŬɗɞɟɘůɛɧɠ ɛɞɜŰɏɚɤɜˈ ɔɘŬ Űɖɜ ˊŮɟɑɞŭɞ ɆŮˊŰɏɛɓɟɘɞɠ 2018 ɤɠ ȷɨɔɞɡůŰɞ 2021 

#!/usr/bin/env python   

# coding: utf-8   

# # Predictions   

import pandas as pd   

import numpy as np   

import matplotlib.pyplot as plt   

import seaborn as sns   

import statsmodels.api as sm   

import pmdarima as pm   

   

from sklearn.linear_model import LinearRegression   

from sklearn.tree import DecisionTreeRegressor   

from sklearn.ensemble import RandomForestRegressor   

from sklearn.svm import SVR   

   

from sklearn.pipeline import make_pipeline   

from sklearn.preprocessing import StandardScaler   

from sklearn.preprocessing import MinMaxScaler   

from sklearn.metrics import mean_squared_error, mean_absolute_percentage_error, mean_absolute_error   

   

dataset=pd.read_excel('/Users/loukas/Desktop/dataset.xlsx',sheet_name=0,index_col='date')   

toyota=dataset['TOYOTA']   

toyota.index=pd.to_datetime(toyota.index)   

toyota.index = pd.DatetimeIndex(toyota.index.values,freq=toyota.index.inferred_freq)   

toyota=pd.DataFrame(toyota)   

toyota["#"]=list(range(len(toyota)))   

toyota_test=(toyota.iloc[176:211])    

scores={}   

   

# # TOYOTA Exponential smoothing   

toyota=dataset['TOYOTA']   

toyota.index=pd.to_datetime(toyota.index)   

toyota.index = pd.DatetimeIndex(toyota.index.values,freq=toyota.index.inferred_freq)   

toyota=pd.DataFrame(toyota)   

toyota["#"]=list(range(len(toyota)))   

test=(toyota.iloc[176:211])    

   

f1=[]   

for i in range(35):   

    train=toyota.iloc[:165+i,0]   

    fit1 = sm.tsa.ExponentialSmoothing(train,seasonal_periods=12,seasonal="add",use_boxcox=False, initialization_method="estimated").fit()   

    fcast1 = fit1.forecast(12)   

    f1.append(fcast1[11])   

   

f=pd.DataFrame(f1,index=toyota_test.index,columns=["forecast"])   

if np.inf in list(f["forecast"]):   

    f.replace([np.inf, -np.inf], train.mean(), inplace=True)   
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f.fillna(train.mean(),inplace=True)   

   

plt.plot(toyota_test['TOYOTA'])   

plt.plot(f)   

plt.tick_params(axis='x', which='major',labelsize=10,labelrotation=45)   

plt.title("TOYOTA model 1")   

plt.legend(["Actual values","Predicted values"])   

plt.savefig("/Users/loukas/Desktop/par/TOYOTA_model01.png",bbox_inches='tight')   

plt.show()   

print("RMSE = ",np.sqrt(mean_squared_error(toyota_test['TOYOTA'],f)))   

print("MAPE = ",mean_absolute_percentage_error(toyota_test['TOYOTA'],f))   

print('MAE = ',mean_absolute_error(toyota_test['TOYOTA'],f))   

scores['model_1']=[np.sqrt(mean_squared_error(toyota_test['TOYOTA'],f)),mean_absolute_percentage_error(toyota_test['TOYOTA'],f),mean_absolut

e_error(toyota_test['TOYOTA'],f)]       

   

# # TOYOTA Auto Exponential Smoothing   

from sktime.forecasting.ets import AutoETS   

   

toyota=pd.DataFrame(dataset['TOYOTA'])   

toyota.index=idx =pd.period_range(start='2004-01', end='2021-07', freq='M')   

toyota=pd.DataFrame(toyota,columns=["TOYOTA"])   

toyota["TOYOTA"]=toyota["TOYOTA"].astype("float64")   

test=toyota.iloc[-35:,0]   

f1=[]   

for i in range(35):   

    train=toyota.iloc[:165+i,0]   

    fit1 = AutoETS(auto=True, n_jobs=-1, sp=12).fit(train)   

    fcast1 = fit1.predict(12)   

    f1.append(fcast1[-1])   

    print(fit1.get_params())   

f=pd.DataFrame(f1,index=test.index,columns=["forecast"])   

if np.inf in list(f["forecast"]):   

    f.replace([np.inf, -np.inf], train.mean(), inplace=True)   

f.fillna(train.mean(),inplace=True)   

f.index=f.index.astype("string")   

test=pd.DataFrame(test)   

test.index=test.index.astype('string')   

   

tir=pd.DatetimeIndex(test.index)   

plt.plot(pd.DataFrame(list(test["TOYOTA"]),index=tir))   

plt.plot(pd.DataFrame(list(f["forecast"]),index=tir))   

plt.tick_params(axis='x', which='major',labelsize=10,labelrotation=45)   

plt.title("TOYOTA model 2")   

plt.legend(["Actual values","Predicted values"])   

plt.savefig("/Users/loukas/Desktop/par/TOYOTA_model02.png",bbox_inches='tight')   

plt.show()   

   

print("RMSE = ",np.sqrt(mean_squared_error(test,f["forecast"])))   

print("MAPE = ",mean_absolute_percentage_error(test,f["forecast"]))   

print('MAE = ',mean_absolute_error(test,f["forecast"]))   

scores['model_2']=[np.sqrt(mean_squared_error(test,f["forecast"])),mean_absolute_percentage_error(test,f["forecast"]),mean_absolute_error(test,f["f

orecast"])]       

   

toyota=dataset['TOYOTA']   
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toyota.index=pd.to_datetime(toyota.index)   

toyota.index = pd.DatetimeIndex(toyota.index.values,freq=toyota.index.inferred_freq)   

toyota=pd.DataFrame(toyota)   

toyota["#"]=list(range(len(toyota)))   

test=(toyota.iloc[176:211])    

   

# # TOYOTA Auto ARIMA   

toyota=dataset['TOYOTA']   

toyota.index=pd.to_datetime(toyota.index)   

toyota.index = pd.DatetimeIndex(toyota.index.values,freq=toyota.index.inferred_freq)   

toyota=pd.DataFrame(toyota)   

toyota["#"]=list(range(len(toyota)))   

test=(toyota.iloc[176:211])    

   

f1=[]   

for i in range(35):   

       

    train=toyota.iloc[:165+i,0]   

    model = pm.auto_arima(train, seasonal=True, m=12)   

    print(model.get_params)   

    forecasts = model.predict(12)   

    f1.append(forecasts[-1])   

   

f=pd.DataFrame(f1,index=test.index,columns=["forecast"])   

plt.plot(test['TOYOTA'])   

plt.plot(f)   

plt.tick_params(axis='x', which='major',labelsize=10,labelrotation=45)   

plt.title("TOYOTA model 3")   

plt.legend(["Actual values","Predicted values"])   

plt.savefig("/Users/loukas/Desktop/par/TOYOTA_model03.png",bbox_inches='tight')   

plt.show()   

   

print("RMSE = ",np.sqrt(mean_squared_error(test['TOYOTA'],f)))   

print("MAPE = ",mean_absolute_percentage_error(test['TOYOTA'],f))   

print('MAE = ',mean_absolute_error(test['TOYOTA'],f))      

scores['model_3']=[np.sqrt(mean_squared_error(toyota_test['TOYOTA'],f)),mean_absolute_percentage_error(toyota_test['TOYOTA'],f),mean_absolut

e_error(toyota_test['TOYOTA'],f)]       

   

# # TOYOTA AR model St=ʲ+̌ 1̡*S(t-12)+ 2̡*S(t-1)+ tʁ   

toyota=pd.DataFrame(dataset['TOYOTA'])   

toyota1=toyota['TOYOTA'].shift(periods=1)   

toyota12=toyota['TOYOTA'].shift(periods=12)   

bltoyota=pd.DataFrame(toyota).join([pd.DataFrame(toyota1).rename(columns={'TOYOTA':'toyota-

1'}),pd.DataFrame(toyota12).rename(columns={'TOYOTA':'toyota-12'})])   

   

y=bltoyota['TOYOTA'][12:].astype('int')   

X=bltoyota[['toyota-1','toyota-12']][12:].astype('int')   

   

X_train=X.iloc[:164]   

X_test=X.iloc[164:]   

y_train=y.iloc[:164]   

y_test=y.iloc[164:]   

   

reg = LinearRegression().fit(X_train, y_train)   
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y_pred=reg.predict(X_test)   

   

plt.plot(pd.DataFrame(y_test,index=y_test.index))   

plt.plot(pd.DataFrame(y_pred,index=y_test.index))   

plt.tick_params(axis='x', which='major',labelsize=10,labelrotation=45)   

plt.title("TOYOTA model 4")   

plt.legend(["Actual values","Predicted values"])   

plt.savefig("/Users/loukas/Desktop/par/TOYOTA_model04.png",bbox_inches='tight')   

plt.show()   

   

print('RMSE = ',np.sqrt(mean_squared_error(y_test,y_pred)))   

print('MAPE = ',mean_absolute_percentage_error(y_test,y_pred))   

print('MAE = ', mean_absolute_error(y_test,y_pred))   

   

scores['model_4']=[np.sqrt(mean_squared_error(y_test,y_pred)),mean_absolute_percentage_error(y_test,y_pred),mean_absolute_error(y_test,y_pre

d)]       

# # Advanced Models ++ Gtrends   

ds=dataset.loc[:,["TOYOTA","gt1_toyota","gt2_toyota"]+list(dataset.columns[-14:])]   

ds["TOYOTA+12"]=ds["TOYOTA"].shift(-12)   

ds1=ds.loc[:"2020-07",:]   

ds1.tail(15)   

   

index1=ds[-35:].index   

ind=pd.DatetimeIndex(index1)   

   

# ##  TOYOTA model_5 DecisionTreeRegressor   

Y=ds1["TOYOTA+12"]   

X=ds1[[  'TOYOTA','gt1_toyota','gt2_toyota','unemployment','Qgdp_Maverage', 'gt_fir']]   

   

y_test=Y[-35:]   

X_test=X[-35:]   

y_train=Y[120:-35]   

X_train=X[120:-35]   

   

tree=DecisionTreeRegressor(random_state=0,max_depth=4)   ###### ˄ hʻˎ˃ʹʻ˖ ˄ hʲˊ˖ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˁʰʽ ʴʽʰ ˔˖ˊʽˌ google trends ˃ʶˍʰʲ˂ʹˍʶˌ   

tree.fit(X_train,y_train)   

y_pred=tree.predict(X_test)   

   

plt.plot(pd.DataFrame(list(y_test),index=ind))   

plt.plot(pd.DataFrame(y_pred,index=ind))   

plt.tick_params(axis='x', which='major',labelsize=10,labelrotation=45)   

plt.title("TOYOTA model 5")   

plt.legend(["Actual values","Predicted values"])   

plt.savefig("/Users/loukas/Desktop/par/TOYOTA_model05.png",bbox_inches='tight')   

plt.show()   

   

print('RMSE = ',np.sqrt(mean_squared_error(y_test,y_pred)))   

print('MAPE = ',mean_absolute_percentage_error(y_test,y_pred))   

print('MAE = ', mean_absolute_error(y_test,y_pred))   

scores['model_5']=[np.sqrt(mean_squared_error(y_test,y_pred)),mean_absolute_percentage_error(y_test,y_pred),mean_absolute_error(y_test,y_pre

d)]       

   

# ## model_6 DecisionTreeRegressor   

Y=ds1["TOYOTA+12"]   
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X=ds1[[  'TOYOTA','unemployment','Qgdp_Maverage']]   

   

y_test=Y[-35:]   

X_test=X[-35:]   

y_train=Y[120:-35]   

X_train=X[120:-35]   

   

tree=DecisionTreeRegressor(random_state=0,max_depth=4) 

tree.fit(X_train,y_train)   

   

y_pred=tree.predict(X_test)   

   

plt.plot(pd.DataFrame(list(y_test),index=ind))   

plt.plot(pd.DataFrame(y_pred,index=ind))   

plt.tick_params(axis='x', which='major',labelsize=10,labelrotation=45)   

plt.title("TOYOTA model 6")   

plt.legend(["Actual values","Predicted values"])   

plt.savefig("/Users/loukas/Desktop/par/TOYOTA_model06.png",bbox_inches='tight')   

plt.show()   

   

print('RMSE = ',np.sqrt(mean_squared_error(y_test,y_pred)))   

print('MAPE = ',mean_absolute_percentage_error(y_test,y_pred))   

print('MAE = ', mean_absolute_error(y_test,y_pred))   

scores['model_6']=[np.sqrt(mean_squared_error(y_test,y_pred)),mean_absolute_percentage_error(y_test,y_pred),mean_absolute_error(y_test,y_pre

d)]       

   

### TOYOTA model_7 RandomForestRegressor   

Y=ds1["TOYOTA+12"]   

X=ds1[[  'TOYOTA','gt1_toyota','gt2_toyota','unemployment','Qgdp_Maverage', 'gt_fir']]   

   

y_test=Y[-35:]   

X_test=X[-35:]   

   

y_train=Y[120:-35]   

X_train=X[120:-35]   

   

forest=RandomForestRegressor(random_state=0,max_depth=4)   ###### ˄ hʻˎ˃ʹʻ˖ ˄ hʲˊ˖ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˁʰʽ ʴʽʰ ˔˖ˊʽˌ google trends ˃ʶˍʰʲ˂ʹˍʶˌ   

forest.fit(X_train,y_train)   

y_pred=forest.predict(X_test)   

   

plt.plot(pd.DataFrame(list(y_test),index=ind))   

plt.plot(pd.DataFrame(y_pred,index=ind))   

plt.tick_params(axis='x', which='major',labelsize=10,labelrotation=45)   

plt.title("TOYOTA model 7")   

plt.legend(["Actual values","Predicted values"])   

plt.savefig("/Users/loukas/Desktop/par/TOYOTA_model07.png",bbox_inches='tight')   

plt.show()   

   

print('RMSE = ',np.sqrt(mean_squared_error(y_test,y_pred)))   

print('MAPE = ',mean_absolute_percentage_error(y_test,y_pred))   

print('MAE = ', mean_absolute_error(y_test,y_pred))   

scores['model_7']=[np.sqrt(mean_squared_error(y_test,y_pred)),mean_absolute_percentage_error(y_test,y_pred),mean_absolute_error(y_test,y_pre

d)]       
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# ## TOYOTA model_8 RandomForestRegressor   

Y=ds1["TOYOTA+12"]   

X=ds1[[  'TOYOTA','unemployment','Qgdp_Maverage']]   

   

y_test=Y[-35:]   

X_test=X[-35:]   

y_train=Y[120:-35]   

X_train=X[120:-35]   

   

forest=RandomForestRegressor(random_state=0,max_depth=4)   ###### ˄ hʻˎ˃ʹʻ˖ ˄ hʲˊ˖ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˁʰʽ ʴʽʰ ˔˖ˊʽˌ google trends ˃ʶˍʰʲ˂ʹˍʶˌ   

forest.fit(X_train,y_train)   

y_pred=forest.predict(X_test)   

   

plt.plot(pd.DataFrame(list(y_test),index=ind))   

plt.plot(pd.DataFrame(y_pred,index=ind))   

plt.tick_params(axis='x', which='major',labelsize=10,labelrotation=45)   

plt.title("TOYOTA model 8")   

plt.legend(["Actual values","Predicted values"])   

plt.savefig("/Users/loukas/Desktop/par/TOYOTA_model08.png",bbox_inches='tight')   

plt.show()   

   

print('RMSE = ',np.sqrt(mean_squared_error(y_test,y_pred)))   

print('MAPE = ',mean_absolute_percentage_error(y_test,y_pred))   

print('MAE = ', mean_absolute_error(y_test,y_pred))   

scores['model_8']=[np.sqrt(mean_squared_error(y_test,y_pred)),mean_absolute_percentage_error(y_test,y_pred),mean_absolute_error(y_test,y_pre

d)]       

   

# ## TOYOTA model_9 LinearRegression   

# ɱˊʰ˃˃ʽˁʺ ˉʰ˂ʽ˄ʵˊˈ˃ʹˋʹ ˃ ʁˉ˖˂ʺˋʶʽˌ, gtrends, ɮɳʃ, ʰ˄ʶˊʴʾʰ   

Y=ds1["TOYOTA+12"]   

X=ds1[['TOYOTA', 'gt1_toyota', 'Qgdp_Maverage', 'unemployment']]   

   

y_test=Y[-35:]   

X_test=X[-35:]   

y_train=Y[120:-35]   

X_train=X[120:-35]   

   

reg = LinearRegression().fit(X_train, y_train)   

y_pred=reg.predict(X_test)   

   

plt.plot(pd.DataFrame(list(y_test),index=ind))   

plt.plot(pd.DataFrame(y_pred,index=ind))   

plt.tick_params(axis='x', which='major',labelsize=10,labelrotation=45)   

plt.title("TOYOTA model 9")   

plt.legend(["Actual values","Predicted values"])   

plt.savefig("/Users/loukas/Desktop/par/TOYOTA_model09.png",bbox_inches='tight')   

plt.show()   

   

print('RMSE = ',np.sqrt(mean_squared_error(y_test,y_pred)))   

print('MAPE = ',mean_absolute_percentage_error(y_test,y_pred))   

print('MAE = ', mean_absolute_error(y_test,y_pred))   

scores['model_9']=[np.sqrt(mean_squared_error(y_test,y_pred)),mean_absolute_percentage_error(y_test,y_pred),mean_absolute_error(y_test,y_pre

d)]       
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# ## TOYOTA model_10 Linear Regression   

# ɱˊʰ˃˃ʽˁʺ ʃʰ˂ʽ˄ʵˊˈ˃ʹˋʹ ˔˖ˊʾˌ gtrends   

Y=ds1["TOYOTA+12"]   

X=ds1[['TOYOTA','Qgdp_Maverage', 'unemployment']]   

#####subtrain1   

y_test=Y[-35:]   

X_test=X[-35:]   

y_train=Y[120:-35]   

X_train=X[120:-35]   

   

reg = LinearRegression().fit(X_train, y_train)   

y_pred=reg.predict(X_test)   

   

plt.plot(pd.DataFrame(list(y_test),index=ind))   

plt.plot(pd.DataFrame(y_pred,index=ind))   

plt.tick_params(axis='x', which='major',labelsize=10,labelrotation=45)   

plt.title("TOYOTA model 10")   

plt.legend(["Actual values","Predicted values"])   

plt.savefig("/Users/loukas/Desktop/par/TOYOTA_model10.png",bbox_inches='tight')   

plt.show()   

   

print('RMSE = ',np.sqrt(mean_squared_error(y_test,y_pred)))   

print('MAPE = ',mean_absolute_percentage_error(y_test,y_pred))   

print('MAE = ', mean_absolute_error(y_test,y_pred))   

scores['model_10']=[np.sqrt(mean_squared_error(y_test,y_pred)),mean_absolute_percentage_error(y_test,y_pred),mean_absolute_error(y_test,y_pr

ed)]       

   

# ## TOYOTA model_11 Support Vector Regressor   

# ʃʰ˂ʽ˄ʵˊˈ˃ʹˋʹ ˃ ʁ˃ʹ˔ʰ˄ʷˌ ʵʽʰ˄ˎˋ˃ʰˍʽˁʺˌ ˎˉˇˋˍʺˊʽ˅ʹˌ ˃ ʁGTrends   

Y=ds1["TOYOTA+12"]   

X=ds1[['TOYOTA','gt1_toyota','Qgdp_Maverage', 'unemployment']]   

   

y_test=Y[-35:]   

X_test=X[-35:]   

y_train=Y[120:-35]   

X_train=X[120:-35]   

   

regr = make_pipeline(StandardScaler(), SVR(C=15, epsilon=0.4,kernel="linear"))   

regr.fit(X_train, y_train)   

y_pred=regr.predict(X_test)   

   

plt.plot(pd.DataFrame(list(y_test),index=ind))   

plt.plot(pd.DataFrame(y_pred,index=ind))   

plt.tick_params(axis='x', which='major',labelsize=10,labelrotation=45)   

plt.title("TOYOTA model 11")   

plt.legend(["Actual values","Predicted values"])   

plt.savefig("/Users/loukas/Desktop/par/TOYOTA_model11.png",bbox_inches='tight')   

plt.show()   

   

print('RMSE = ',np.sqrt(mean_squared_error(y_test,y_pred)))   

print('MAPE = ',mean_absolute_percentage_error(y_test,y_pred))   

print('MAE = ', mean_absolute_error(y_test,y_pred))   
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scores['model_11']=[np.sqrt(mean_squared_error(y_test,y_pred)),mean_absolute_percentage_error(y_test,y_pred),mean_absolute_error(y_test,y_pr

ed)]       

   

### TOYOTA model_12 Support Vector Regressor   

# ʃʰ˂ʽ˄ʵˊˈ˃ʹˋ  ́˃ ʁ˃ʹ˔ʰ˄ʷˌ ʵʽʰ˄ˎˋ˃ʰˍʽˁʺˌ ˎˉˇˋˍʺˊʽ˅ʹˌ ˔˖ˊʾˌ GTrends   

Y=ds1["TOYOTA+12"]   

X=ds1[['TOYOTA','Qgdp_Maverage', 'unemployment']]   

   

y_test=Y[-35:]   

X_test=X[-35:]   

y_train=Y[120:-35]   

X_train=X[120:-35]   

   

from sklearn.svm import SVR   

from sklearn.pipeline import make_pipeline   

from sklearn.preprocessing import StandardScaler, MinMaxScaler   

   

regr = make_pipeline(StandardScaler(), SVR(C=15, epsilon=0.4,kernel="linear"))   

regr.fit(X_train, y_train)   

y_pred=regr.predict(X_test)   

   

plt.plot(pd.DataFrame(list(y_test),index=ind))   

plt.plot(pd.DataFrame(y_pred,index=ind))   

plt.tick_params(axis='x', which='major',labelsize=10,labelrotation=45)   

plt.title("TOYOTA model 12")   

plt.legend(["Actual values","Predicted values"])   

plt.savefig("/Users/loukas/Desktop/par/TOYOTA_model12.png",bbox_inches='tight')   

plt.show()   

print('RMSE = ',np.sqrt(mean_squared_error(y_test,y_pred)))   

print('MAPE = ',mean_absolute_percentage_error(y_test,y_pred))   

print('MAE = ', mean_absolute_error(y_test,y_pred))   

scores['model_12']=[np.sqrt(mean_squared_error(y_test,y_pred)),mean_absolute_percentage_error(y_test,y_pred),mean_absolute_error(y_test,y_pr

ed)]       

scores_toyota=scores   

# # Yˉˇ˂ˇʽˉʰ Brands   

sc=[]   

sc.append(scores_toyota)   

for k in ['AUDI','OPEL','FORD']:   

    print(k,k,k,k,k,k,k,k,k,k,k,k,k)   

   

    z=dataset[k]   

    z.index=pd.to_datetime(z.index)   

    z.index = pd.DatetimeIndex(z.index.values,freq=z.index.inferred_freq)   

    z=pd.DataFrame(z)   

    z["#"]=list(range(len(z)))   

    test=(z.iloc[176:211])    

    scores={}   

       

    #### Exponential smoothing   

    print(k,"EXPONENTIAL SMOOTHING HOLT WINTERS")   

    z=dataset[k]   

    z.index=pd.to_datetime(z.index)   

    z.index = pd.DatetimeIndex(z.index.values,freq=z.index.inferred_freq)   

    z=pd.DataFrame(z)   
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    z["#"]=list(range(len(z)))   

    test=(z.iloc[176:211])    

   

    f1=[]   

    for i in range(35):   

        train=z.iloc[:165+i,0]   

        fit1 = sm.tsa.ExponentialSmoothing(train,seasonal_periods=12,seasonal="add",use_boxcox=False, initialization_method="estimated").fit()   

        fcast1 = fit1.forecast(12)   

        f1.append(fcast1[11])   

   

    f=pd.DataFrame(f1,index=test.index,columns=["forecast"])   

    if np.inf in list(f["forecast"]):   

        f.replace([np.inf, -np.inf], train.mean(), inplace=True)   

    f.fillna(train.mean(),inplace=True)   

   

    plt.plot(test[k])   

    plt.plot(f)   

    plt.tick_params(axis='x', which='major',labelsize=10,labelrotation=45)   

    plt.title(k+" model 1")   

    plt.legend(["Actual values","Predicted values"])   

    plt.savefig("/Users/loukas/Desktop/par/"+k+"_model01.png",bbox_inches='tight')   

    plt.show()   

       

    print(k,'model_1')   

    print("RMSE = ",np.sqrt(mean_squared_error(test[k],f)))   

    print("MAPE = ",mean_absolute_percentage_error(test[k],f))   

    print('MAE = ',mean_absolute_error(test[k],f))   

    scores['model_1']=[np.sqrt(mean_squared_error(test[k],f)),mean_absolute_percentage_error(test[k],f),mean_absolute_error(test[k],f)]       

   

    ######### AUTOETS       

    print(k,"AUTO EXPONENTIAL SMOOTHING")   

    

    from sktime.forecasting.ets import AutoETS   

    z=pd.DataFrame(dataset[k])   

    z.index=idx =pd.period_range(start='2004-01', end='2021-07', freq='M')   

    z=pd.DataFrame(z,columns=[k])   

    z[k]=z[k].astype("float64")   

    test=z.iloc[-35:,0]   

    f1=[]   

    for i in range(35):   

        train=z.iloc[:165+i,0]   

        fit1 = AutoETS(auto=True, n_jobs=-1, sp=12).fit(train)   

        fcast1 = fit1.predict(12)   

        f1.append(fcast1[-1])   

   

    f=pd.DataFrame(f1,index=test.index,columns=["forecast"])   

    if np.inf in list(f["forecast"]):   

        f.replace([np.inf, -np.inf], train.mean(), inplace=True)   

    f.fillna(train.mean(),inplace=True)   

   

    f.index=f.index.astype("string")   

    test=pd.DataFrame(test)   

    test.index=test.index.astype('string')   
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    tir=pd.DatetimeIndex(test.index)   

    plt.plot(pd.DataFrame(list(test[k]),index=tir))   

    plt.plot(pd.DataFrame(list(f["forecast"]),index=tir))   

    plt.tick_params(axis='x', which='major',labelsize=10,labelrotation=45)   

    plt.title(k+" model 2")   

    plt.legend(["Actual values","Predicted values"])   

    plt.savefig("/Users/loukas/Desktop/par/"+k+"_model02.png",bbox_inches='tight')   

    plt.show()   

       

    print(k,'model_2')   

    print("RMSE = ",np.sqrt(mean_squared_error(test,f["forecast"])))   

    print("MAPE = ",mean_absolute_percentage_error(test,f["forecast"]))   

    print('MAE = ',mean_absolute_error(test,f["forecast"]))   

    scores['model_2']=[np.sqrt(mean_squared_error(test,f["forecast"])),mean_absolute_percentage_error(test,f["forecast"]),mean_absolute_error(test,f

["forecast"])]       

   

    z=dataset[k]   

    z.index=pd.to_datetime(z.index)   

    z.index = pd.DatetimeIndex(z.index.values,freq=z.index.inferred_freq)   

    z=pd.DataFrame(z)   

    z["#"]=list(range(len(z)))   

    test=(z.iloc[176:211])    

   

    # ARIMA    

    print(k,"AUTO ARIMA")   

   

    z=dataset[k]   

    z.index=pd.to_datetime(z.index)   

    z.index = pd.DatetimeIndex(z.index.values,freq=z.index.inferred_freq)   

    z=pd.DataFrame(z)   

    z["#"]=list(range(len(z)))   

    test=(z.iloc[176:211])    

   

    f1=[]   

    for i in range(35):   

   

        train=z.iloc[:165+i,0]   

        model = pm.auto_arima(train, seasonal=True, m=12)   

        print(model.get_params)   

        forecasts = model.predict(12)   

        f1.append(forecasts[-1])   

   

    f=pd.DataFrame(f1,index=test.index,columns=["forecast"])   

    plt.plot(test[k])   

    plt.plot(f)   

    plt.tick_params(axis='x', which='major',labelsize=10,labelrotation=45)   

    plt.title(k+" model 3")   

    plt.legend(["Actual values","Predicted values"])   

    plt.savefig("/Users/loukas/Desktop/par/"+k+"_model03.png",bbox_inches='tight')   

    plt.show()   

       

    print(k,'model_3')   

    print("RMSE = ",np.sqrt(mean_squared_error(test[k],f)))   

    print("MAPE = ",mean_absolute_percentage_error(test[k],f))   
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    print('MAE = ',mean_absolute_error(test[k],f))      

    scores['model_3']=[np.sqrt(mean_squared_error(test[k],f)),mean_absolute_percentage_error(test[k],f),mean_absolute_error(test[k],f)]       

   

    # AR model St=ʲ+̌ 1̡*S(t-12)+ 2̡*S(t-1)+ tʁ       

    print(k,"AR Baseline Model")   

   

    z=pd.DataFrame(dataset[k])   

    z1=z[k].shift(periods=1)   

    z12=z[k].shift(periods=12)   

   

    blz=pd.DataFrame(z).join([pd.DataFrame(z1).rename(columns={k:k.lower()+'-1'}),pd.DataFrame(z12).rename(columns={k:k.lower()+'-12'})])   

    y=blz[k][12:].astype('int')   

    X=blz[[k.lower()+'-1',k.lower()+'-12']][12:].astype('int')   

   

    X_train=X.iloc[:164]   

    X_test=X.iloc[164:]   

    y_train=y.iloc[:164]   

    y_test=y.iloc[164:]   

   

    reg = LinearRegression().fit(X_train, y_train)   

    y_pred=reg.predict(X_test)   

   

    plt.plot(pd.DataFrame(y_test,index=y_test.index))   

    plt.plot(pd.DataFrame(y_pred,index=y_test.index))   

    plt.tick_params(axis='x', which='major',labelsize=10,labelrotation=45)   

    plt.title(k+" model 4")   

    plt.legend(["Actual values","Predicted values"])   

    plt.savefig("/Users/loukas/Desktop/par/"+k+"_model04.png",bbox_inches='tight')   

    plt.show()   

      

    print(k,'model_4')   

    print('RMSE = ',np.sqrt(mean_squared_error(y_test,y_pred)))   

    print('MAPE = ',mean_absolute_percentage_error(y_test,y_pred))   

    print('MAE = ', mean_absolute_error(y_test,y_pred))   

    scores['model_4']=[np.sqrt(mean_squared_error(y_test,y_pred)),mean_absolute_percentage_error(y_test,y_pred),mean_absolute_error(y_test,y_p

red)]       

   

    # Advanced Models ++ Gtrends   

    ds=dataset.loc[:,[k,'gt1_'+k.lower(),'gt2_'+k.lower()]+list(dataset.columns[-14:])]   

    ds[k+'+12']=ds[k].shift(-12)   

    ds1=ds.loc[:"2020-07",:]   

       

    print(k,"Decision Tree + gtrends")   

   

    Y=ds1[k+'+12']   

    X=ds1[[  k,'gt1_'+k.lower(),'gt2_'+k.lower(),'unemployment','Qgdp_Maverage', 'gt_fir']]   

   

    y_test=Y[-35:]   

    X_test=X[-35:]   

    y_train=Y[120:-35]   

    X_train=X[120:-35]   

   

    tree=DecisionTreeRegressor(random_state=0,max_depth=4)   ###### ˄ hʻˎ˃ʹʻ˖ ˄ hʲˊ˖ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˁʰʽ ʴʽʰ ˔˖ˊʽˌ google trends ˃ʶˍʰʲ˂ʹˍʶˌ   

    tree.fit(X_train,y_train)   
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    y_pred=tree.predict(X_test)   

   

    plt.plot(pd.DataFrame(list(y_test),index=ind))   

    plt.plot(pd.DataFrame(y_pred,index=ind))   

    plt.tick_params(axis='x', which='major',labelsize=10,labelrotation=45)   

    plt.title(k+" model 5")   

    plt.legend(["Actual values","Predicted values"])   

    plt.savefig("/Users/loukas/Desktop/par/"+k+"_model05.png",bbox_inches='tight')   

    plt.show()   

       

    print(k,'model_5')   

    print('RMSE = ',np.sqrt(mean_squared_error(y_test,y_pred)))   

    print('MAPE = ',mean_absolute_percentage_error(y_test,y_pred))   

    print('MAE = ', mean_absolute_error(y_test,y_pred))   

    scores['model_5']=[np.sqrt(mean_squared_error(y_test,y_pred)),mean_absolute_percentage_error(y_test,y_pred),mean_absolute_error(y_test,y_p

red)]       

   

    print(k,"Decision Tree without gtrends")       

    Y=ds1[k+'+12']   

    X=ds1[[  k,'unemployment','Qgdp_Maverage']]   

   

    y_test=Y[-35:]   

    X_test=X[-35:]   

    y_train=Y[120:-35]   

    X_train=X[120:-35]   

   

    tree=DecisionTreeRegressor(random_state=0,max_depth=4)   ###### ˄ hʻˎ˃ʹʻ˖ ˄ hʲˊ˖ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˁʰʽ ʴʽʰ ˔˖ˊʽˌ google trends ˃ʶˍʰʲ˂ʹˍʶˌ   

    tree.fit(X_train,y_train)   

    y_pred=tree.predict(X_test)   

   

    plt.plot(pd.DataFrame(list(y_test),index=ind))   

    plt.plot(pd.DataFrame(y_pred,index=ind))   

    plt.tick_params(axis='x', which='major',labelsize=10,labelrotation=45)   

    plt.title(k+" model 6")   

    plt.legend(["Actual values","Predicted values"])   

    plt.savefig("/Users/loukas/Desktop/par/"+k+"_model06.png",bbox_inches='tight')   

    plt.show()   

       

    print(k,'model_6')   

    print('RMSE = ',np.sqrt(mean_squared_error(y_test,y_pred)))   

    print('MAPE = ',mean_absolute_percentage_error(y_test,y_pred))   

    print('MAE = ', mean_absolute_error(y_test,y_pred))   

    scores['model_6']=[np.sqrt(mean_squared_error(y_test,y_pred)),mean_absolute_percentage_error(y_test,y_pred),mean_absolute_error(y_test,y_p

red)]       

   

    print(k,"Random Forest + gtrends")       

    Y=ds1[k+'+12']   

    X=ds1[[  k,'gt1_'+k.lower(),'gt2_'+k.lower(),'unemployment','Qgdp_Maverage', 'gt_fir']]   

   

    y_test=Y[-35:]   

    X_test=X[-35:]   

    y_train=Y[120:-35]   

    X_train=X[120:-35]   
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    forest=RandomForestRegressor(random_state=0,max_depth=4)   ###### ˄ hʻˎ˃ʹʻ˖ ˄ hʲˊ˖ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˁʰʽ ʴʽʰ ˔˖ˊʽˌ google trends ˃ʶˍʰʲ˂ʹˍʶ

 ̩  

    forest.fit(X_train,y_train)   

    y_pred=forest.predict(X_test)   

   

    plt.plot(pd.DataFrame(list(y_test),index=ind))   

    plt.plot(pd.DataFrame(y_pred,index=ind))   

    plt.tick_params(axis='x', which='major',labelsize=10,labelrotation=45)   

    plt.title(k+" model 7")   

    plt.legend(["Actual values","Predicted values"])   

    plt.savefig("/Users/loukas/Desktop/par/"+k+"_model07.png",bbox_inches='tight')   

    plt.show()       

       

    print(k,'model_7')   

    print('RMSE = ',np.sqrt(mean_squared_error(y_test,y_pred)))   

    print('MAPE = ',mean_absolute_percentage_error(y_test,y_pred))   

    print('MAE = ', mean_absolute_error(y_test,y_pred))   

    scores['model_7']=[np.sqrt(mean_squared_error(y_test,y_pred)),mean_absolute_percentage_error(y_test,y_pred),mean_absolute_error(y_test,y_p

red)]       

       

    print(k,"Random Forest without gtrends")   

    Y=ds1[k+'+12']   

    X=ds1[[  k,'unemployment','Qgdp_Maverage']]   

   

    y_test=Y[-35:]   

    X_test=X[-35:]   

    y_train=Y[120:-35]   

    X_train=X[120:-35]   

   

    forest=RandomForestRegressor(random_state=0,max_depth=4)   ###### ˄ hʻˎ˃ʹʻ˖ ˄ hʲˊ˖ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˁʰʽ ʴʽʰ ˔˖ˊʽˌ google trends ˃ʶˍʰʲ˂ʹˍʶ

 ̩  

    forest.fit(X_train,y_train)   

    y_pred=forest.predict(X_test)   

   

    plt.plot(pd.DataFrame(list(y_test),index=ind))   

    plt.plot(pd.DataFrame(y_pred,index=ind))   

    plt.tick_params(axis='x', which='major',labelsize=10,labelrotation=45)   

    plt.title(k+" model 8")   

    plt.legend(["Actual values","Predicted values"])   

    plt.savefig("/Users/loukas/Desktop/par/"+k+"_model08.png",bbox_inches='tight')   

    plt.show()   

       

    print(k,'model_8')   

    print('RMSE = ',np.sqrt(mean_squared_error(y_test,y_pred)))   

    print('MAPE = ',mean_absolute_percentage_error(y_test,y_pred))   

    print('MAE = ', mean_absolute_error(y_test,y_pred))   

    scores['model_8']=[np.sqrt(mean_squared_error(y_test,y_pred)),mean_absolute_percentage_error(y_test,y_pred),mean_absolute_error(y_test,y_p

red)]       

   

    print(k,"Linear Regression with gtrends")   

    Y=ds1[k+'+12']   

    X=ds1[[k, 'gt1_'+k.lower(), 'Qgdp_Maverage', 'unemployment']]   

   

    y_test=Y[-35:]   
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    X_test=X[-35:]   

    y_train=Y[120:-35]   

    X_train=X[120:-35]   

   

    reg = LinearRegression().fit(X_train, y_train)   

    y_pred=reg.predict(X_test)   

   

    plt.plot(pd.DataFrame(list(y_test),index=ind))   

    plt.plot(pd.DataFrame(y_pred,index=ind))   

    plt.tick_params(axis='x', which='major',labelsize=10,labelrotation=45)   

    plt.title(k+" model 9")   

    plt.legend(["Actual values","Predicted values"])   

    plt.savefig("/Users/loukas/Desktop/par/"+k+"_model09.png",bbox_inches='tight')   

    plt.show()   

       

    print(k,'model_9')   

    print('RMSE = ',np.sqrt(mean_squared_error(y_test,y_pred)))   

    print('MAPE = ',mean_absolute_percentage_error(y_test,y_pred))   

    print('MAE = ', mean_absolute_error(y_test,y_pred))   

    scores['model_9']=[np.sqrt(mean_squared_error(y_test,y_pred)),mean_absolute_percentage_error(y_test,y_pred),mean_absolute_error(y_test,y_p

red)]       

       

    print(k,"Linear Regression without gtrends")   

    Y=ds1[k+'+12']   

    X=ds1[[k,'Qgdp_Maverage', 'unemployment']]       

       

    y_test=Y[-35:]   

    X_test=X[-35:]   

    y_train=Y[120:-35]   

    X_train=X[120:-35]   

   

    reg = LinearRegression().fit(X_train, y_train)   

    y_pred=reg.predict(X_test)   

   

    plt.plot(pd.DataFrame(list(y_test),index=ind))   

    plt.plot(pd.DataFrame(y_pred,index=ind))   

    plt.tick_params(axis='x', which='major',labelsize=10,labelrotation=45)   

    plt.title(k+" model 10")   

    plt.legend(["Actual values","Predicted values"])   

    plt.savefig("/Users/loukas/Desktop/par/"+k+"_model10.png",bbox_inches='tight')   

    plt.show()   

       

    print(k,'model_10')   

    print('RMSE = ',np.sqrt(mean_squared_error(y_test,y_pred)))   

    print('MAPE = ',mean_absolute_percentage_error(y_test,y_pred))   

    print('MAE = ', mean_absolute_error(y_test,y_pred))   

    scores['model_10']=[np.sqrt(mean_squared_error(y_test,y_pred)),mean_absolute_percentage_error(y_test,y_pred),mean_absolute_error(y_test,y_

pred)]       

   

    print(k,"SVR with gtrends")   

    Y=ds1[k+'+12']   

    X=ds1[[k,'gt1_'+k.lower(),'Qgdp_Maverage', 'unemployment']]   

   

    y_test=Y[-35:]   
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    X_test=X[-35:]   

    y_train=Y[120:-35]   

    X_train=X[120:-35]   

   

    from sklearn.svm import SVR   

    from sklearn.pipeline import make_pipeline   

    from sklearn.preprocessing import StandardScaler, MinMaxScaler   

   

    regr = make_pipeline(StandardScaler(), SVR(C=15, epsilon=0.4,kernel="linear"))   

    regr.fit(X_train, y_train)   

    y_pred=regr.predict(X_test)   

   

    plt.plot(pd.DataFrame(list(y_test),index=ind))   

    plt.plot(pd.DataFrame(y_pred,index=ind))   

    plt.tick_params(axis='x', which='major',labelsize=10,labelrotation=45)   

    plt.title(k+" model 11")   

    plt.legend(["Actual values","Predicted values"])   

    plt.savefig("/Users/loukas/Desktop/par/"+k+"_model11.png",bbox_inches='tight')   

    plt.show()   

       

    print(k,'model_11')   

    print('RMSE = ',np.sqrt(mean_squared_error(y_test,y_pred)))   

    print('MAPE = ',mean_absolute_percentage_error(y_test,y_pred))   

    print('MAE = ', mean_absolute_error(y_test,y_pred))   

    scores['model_11']=[np.sqrt(mean_squared_error(y_test,y_pred)),mean_absolute_percentage_error(y_test,y_pred),mean_absolute_error(y_test,y_

pred)]       

   

    print(k,"SVR without gtrends")   

    Y=ds1[k+'+12']   

    X=ds1[[k,'Qgdp_Maverage', 'unemployment']]   

   

    y_test=Y[-35:]   

    X_test=X[-35:]   

    y_train=Y[120:-35]   

    X_train=X[120:-35]   

   

    from sklearn.svm import SVR   

    from sklearn.pipeline import make_pipeline   

    from sklearn.preprocessing import StandardScaler, MinMaxScaler   

   

    regr = make_pipeline(StandardScaler(), SVR(C=15, epsilon=0.4,kernel="linear"))   

    regr.fit(X_train, y_train)   

    y_pred=regr.predict(X_test)   

   

    plt.plot(pd.DataFrame(list(y_test),index=ind))   

    plt.plot(pd.DataFrame(y_pred,index=ind))   

    plt.tick_params(axis='x', which='major',labelsize=10,labelrotation=45)   

    plt.title(k+" model 12")   

    plt.legend(["Actual values","Predicted values"])   

    plt.savefig("/Users/loukas/Desktop/par/"+k+"_model12.png",bbox_inches='tight')   

    plt.show()   

       

    print(k,'model_12')   

    print('RMSE = ',np.sqrt(mean_squared_error(y_test,y_pred)))   
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    print('MAPE = ',mean_absolute_percentage_error(y_test,y_pred))   

    print('MAE = ', mean_absolute_error(y_test,y_pred))   

    scores['model_12']=[np.sqrt(mean_squared_error(y_test,y_pred)),mean_absolute_percentage_error(y_test,y_pred),mean_absolute_error(y_test,y_

pred)]       

   

    sc.append(scores)   

       

#### ʅˎʴˁʷ˄ˍˊ˖ˋʹ ˍ hʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˉʽ˄ʰˁˇˉˇʽʹ˃ʷ˄ʰ ʴʽʰ ˁʱʻʶ ˃ʱˊˁʰ   

pd.DataFrame(sc[0],index=["RMSE","MAPE","MAE"])####TOYOTA   

pd.DataFrame(sc[1],index=["RMSE","MAPE","MAE"])####AUDI   

pd.DataFrame(sc[2],index=["RMSE","MAPE","MAE"])####OPEL   

pd.DataFrame(sc[3],index=["RMSE","MAPE","MAE"])####FORD   

   

with pd.ExcelWriter("/Users/loukas/Desktop/scores.xlsx") as writer:       

    pd.DataFrame(sc[0],index=["RMSE","MAPE","MAE"]).to_excel(writer,sheet_name='Scores',startrow=5,startcol=5)####TOYOTA   

    pd.DataFrame(sc[1],index=["RMSE","MAPE","MAE"]).to_excel(writer,sheet_name='Scores',startrow=10,startcol=5)####AUDI   

    pd.DataFrame(sc[2],index=["RMSE","MAPE","MAE"]).to_excel(writer,sheet_name='Scores',startrow=15,startcol=5)####OPEL   

    pd.DataFrame(sc[3],index=["RMSE","MAPE","MAE"]).to_excel(writer,sheet_name='Scores',startrow=20,startcol=5)####FORD   
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ɄŬɟɎɟŰɖɛŬ III 

ɆŰɞ ůɡɔəŮəɟɘɛɏɜɞ ɄŬɟɎɟŰɖɛŬ Űɖɠ ŮɟɔŬůɑŬɠ ɔɘŬ əɎɗŮ ɛɎɟəŬ, ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ůŮ 

ŭɘŬɔɟɎɛɛŬŰŬ ɞɘ ˊɟɞɓɚɏɣŮɘɠ ˊɞɡ ˊŬɟɎɢɗɖəŬɜ Ŭˊɧ əɎɗŮ ɛɞɜŰɏɚɞ ɔɘŬ Űɖɜ ˊŮɟɑɞŭɞ 

ɆŮˊŰɏɛɓɟɘɞɠ 2018 ɤɠ Ƚɞɨɚɘɞɠ 2021 ůŮ ŬɜŰɘůŰɞɘɢɑŬ ɛŮ Űɘɠ ˊɟŬɔɛŬŰɘəɏɠ Űɘɛɏɠ Űɤɜ 

ˊɤɚɐůŮɤɜ ŬɡŰɞəɘɜɐŰɤɜ Űɖɜ ɑŭɘŬ ˊŮɟɑɞŭɞ. 

ɀɎɟəŬ TOYOTA 
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ɀɎɟəŬ AUDI 

 

 

 

 

 

 

 

 

 


