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ɆŰɧɢɞ Űɖɠ ȹɘˊɚɤɛŬŰɘəɐɠ ȺɟɔŬůɑŬɠ ŬˊɞŰŮɚŮɑ ɖ ŮəŰŮɜɐɠ ɛŮɚɏŰɖ Űɖɠ ůɡɛˊŮɟɘűɞɟɎɠ 

əɡəɚɞűɞɟɑŬɠ əŬɘ ŬůűɎɚŮɘŬɠ ˊŮɕɩɜ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜ Űɞ əɘɜɖŰɧ Űɖɚɏűɤɜɞ ɔɘŬ ŬˊɞůŰɞɚɐ 

ɛɖɜɡɛɎŰɤɜ ɐ ˊɚɞɐɔɖůɖ ůŰɞ ŭɘŬŭɑəŰɡɞ ɧŰŬɜ ŭɘŬůɢɑɕɞɡɜ ůɖɛŬŰɞŭɞŰɞɨɛŮɜŮɠ ŭɘŬɓɎůŮɘɠ. ũɘŬ 

Űɞ ůəɞˊɧ ŬɡŰɧ, ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ˊŮɑɟŬɛŬ ɛɏůɤ ɓɘɜŰŮɞůəɧˊɖůɖɠ ůŮ ˊɟŬɔɛŬŰɘəɏɠ 

ɞŭɘəɏɠ ůɡɜɗɐəŮɠ, ůŮ ŰɟŮɘɠ ůɖɛŬŰɞŭɞŰɞɨɛŮɜŮɠ ŭɘŬɓɎůŮɘɠ ůŰɞ əɏɜŰɟɞ Űɖɠ ȷɗɐɜŬɠ, ɩůŰŮ ɜŬ 

ůɡɔəɟɘɗŮɑ ɖ ůɡɛˊŮɟɘűɞɟɎ Űɤɜ ˊŮɕɩɜ ˊɞɡ ˊŬɟɞɡůɘɎɕɞɡɜ ɐ ɧɢɘ ŬˊɧůˊŬůɖ ˊɟɞůɞɢɐɠ. ũɘŬ 

Űɖɜ ŬɜɎɚɡůɖ, ŬɜŬˊŰɨɢɗɖəŬɜ ŰɟɑŬ ůŰŬŰɘůŰɘəɎ ɛɞɜŰɏɚŬ ˊɞɚɚŬˊɚɐɠ ɔɟŬɛɛɘəɐɠ 

ˊŬɚɘɜŭɟɧɛɖůɖɠ ɔɘŬ Űɞɜ ůɡůɢŮŰɘůɛɧ Űɖɠ ŰŬɢɨŰɖŰŬɠ Űɤɜ ˊŮɕɩɜ əŬɘ Űɖɠ ŬˊɧůˊŬůɖɠ 

ˊɟɞůɞɢɐɠ ɚɧɔɤ ɢɟɐůɖɠ əɘɜɖŰɞɨ. Ⱥˊɘˊɚɏɞɜ, ŬɜŬˊŰɨɢɗɖəŬɜ ůŰŬŰɘůŰɘəɎ ɛɞɜŰɏɚŬ 

ŭɘɤɜɡɛɘəɐɠ ɚɞɔɘůŰɘəɐɠ ˊŬɚɘɜŭɟɧɛɖůɖɠ ɔɘŬ Űɞɜ ˊɟɞůŭɘɞɟɘůɛɧ Űɖɠ Ůˊɘɟɟɞɐɠ Űɖɠ 

ŬˊɧůˊŬůɖɠ ˊɟɞůɞɢɐɠ ůŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ ŬůűɎɚŮɘŬɠ Űɤɜ ˊŮɕɩɜ (Ůɛˊɚɞəɐ ůŮ 

ˊŬɟôɞɚɑɔɞɜ ŬŰɨɢɖɛŬ, ŰɟɞɢɘɎ, ůɨɔəɟɞɡůɖ ɛŮŰŬɝɨ ˊŮɕɩɜ). ȷˊɧ Űɖɜ ŮűŬɟɛɞɔɐ Űɤɜ 

ˊɟɞŰɨˊɤɜ ˊɟɞəɨˊŰŮɘ ɧŰɘ ůŮ ɡɣɖɚɧ əɡəɚɞűɞɟɘŬəɧ űɧɟŰɞ ˊŮɕɩɜ, ɖ ɢɟɐůɖ əɘɜɖŰɞɨ ɞŭɖɔŮɑ 

ůŮ ɛŮɑɤůɖ Űɖɠ ŰŬɢɨŰɖŰŬɠ Űɤɜ ˊŮɕɩɜ, ŬɜŮɝŬɟŰɐŰɤɠ ɖɚɘəɑŬɠ, əŬɗɩɠ əŬɘ ůŮ Ŭɨɝɖůɖ Űɖɠ 

ˊɘɗŬɜɧŰɖŰŬɠ Ůɛˊɚɞəɐɠ Űɞɡɠ ůŮ ŬŰɨɢɖɛŬ ɛŮ ŭɘŮɟɢɧɛŮɜɞ ɧɢɖɛŬ. Ⱥˊɘˊɚɏɞɜ, ˊɟɞɏəɡɣŮ ɧŰɘ ɖ 

ŬˊɧůˊŬůɖ ˊɟɞůɞɢɐɠ ɚɧɔɤ ŬˊɞůŰɞɚɐɠ ɛɖɜɡɛɎŰɤɜ ɐ ˊɚɞɐɔɖůɖɠ ůŰɞ ŭɘŬŭɑəŰɡɞ ŮˊɘŭɟɎ 

ŬɟɜɖŰɘəɎ ůŰŬ əɨɟɘŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ əɡəɚɞűɞɟɑŬɠ əŬɘ ŬůűɎɚŮɘŬɠ Űɤɜ ˊŮɕɩɜ.  
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Abstract 

 

 

The objective of this Diploma Thesis is to examine pedestriansô traffic and safety 

behaviour while texting or web-surfing, when crossing signalized intersections. In order to 

compare the behaviour of distracted and non-distracted pedestrians, an experimental 

process through video recording was carried out in real road conditions, in three signalized 

intersections in the centre of Athens. For the analysis, three multiple linear regression 

models were developed to investigate the association of pedestriansô speed and 

distraction caused by mobile use. Furthermore, binary logistic regression models were 

developed in order to determine the influence of distraction on pedestriansô safety 

characteristics (near misses, trajectory, conflict among pedestrians). The application 

developed in this research pointed out that in high pedestrian traffic, mobile use not only 

decreases pedestriansô speed, regardless of their age, but also increases their probability 

of being involved in an accident with an oncoming vehicle. Results indicated that 

distraction caused by texting or web-surfing had a negative impact on pedestriansô main 

traffic and safety characteristics. 
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ɄȺɅȽȿȼɊȼ 

 

ȼ ŬůűɎɚŮɘŬ Űɤɜ ɢɟɖůŰɩɜ Űɖɠ ɞŭɞɨ əŬɘ ŮɘŭɘəɧŰŮɟŬ Űɤɜ ˊŮɕɩɜ ŬˊɞŰŮɚŮɑ ɏɜŬ ŬɜŰɘəŮɑɛŮɜɞ 

ˊɞɡ ɢɟɐɕŮɘ ɘŭɘŬɑŰŮɟɖɠ ˊɟɞůɞɢɐɠ. ɆɡɔəŮəɟɘɛɏɜŬ, Űɞ ŬɜŰɘəŮɑɛŮɜɞ Űɖɠ ˊŬɟɞɨůŬɠ 

ȹɘˊɚɤɛŬŰɘəɐɠ ȺɟɔŬůɑŬɠ ŬűɞɟɞɨůŮ ůŰɖɜ ŮəŰŮɜɐ ŭɘŮɟŮɨɜɖůɖ Űɖɠ ůɡɛˊŮɟɘűɞɟɎɠ Űɤɜ 

ˊŮɕɩɜ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜ Űɞ əɘɜɖŰɧ Űɖɚɏűɤɜɞ ɔɘŬ ŬˊɞůŰɞɚɐ ɛɖɜɡɛɎŰɤɜ ɐ 

ˊɚɞɐɔɖůɖ ůŰɞ ŭɘŬŭɑəŰɡɞ ɧŰŬɜ ŭɘŬůɢɑɕɞɡɜ ůɖɛŬŰɞŭɞŰɞɨɛŮɜŮɠ ŭɘŬɓɎůŮɘɠ. Ɇəɞˊɧɠ 

ɐŰŬɜ ɖ ŬɜɎɚɡůɖ Űɖɠ Ůˊɘɟɟɞɐɠ Űɞɡ əɘɜɖŰɞɨ ŰɖɚŮűɩɜɞɡ ůŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ əɡəɚɞűɞɟɑŬɠ 

əŬɘ ŬůűɎɚŮɘŬɠ Űɤɜ ˊŮɕɩɜ. 

ũɘŬ Űɖ ůɡɚɚɞɔɐ Űɤɜ ŬˊŬɟŬɑŰɖŰɤɜ ůŰɞɘɢŮɑɤɜ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ˊŮɑɟŬɛŬ 

ɓɘɜŰŮɞůəɧˊɖůɖɠ ɛɏůɤ əɘɜɖŰɞɨ ŰɖɚŮűɩɜɞɡ ůŮ ŰɟŮɘɠ ůɖɛŬŰɞŭɞŰɞɨɛŮɜŮɠ 

ŭɘŬůŰŬɡɟɩůŮɘɠ ůŰɞ əɏɜŰɟɞ Űɖɠ ȷɗɐɜŬɠ. ɇŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ ˊɞɡ əŬŰŬɔɟɎűɖəŬɜ 

ŮɘůɐɢɗɖůŬɜ ůŰɞɜ ɖɚŮəŰɟɞɜɘəɧ ɡˊɞɚɞɔɘůŰɐ ɧˊɞɡ əɤŭɘəɞˊɞɘɐɗɖəŬɜ əŬɘ ŮˊŮɝŮɟɔɎůŰɖəŬɜ. 

ɆŰɖ ůɡɜɏɢŮɘŬ, ŬəɞɚɞɨɗɖůŮ ɖ ůŰŬŰɘůŰɘəɐ ŬɜɎɚɡůɖ Űɤɜ ůŰɞɘɢŮɑɤɜ ɩůŰŮ ɜŬ ˊŬɟŬɢɗɞɨɜ 

ˊɟɧŰɡˊŬ ŰŬ ɞˊɞɑŬ ɜŬ ůɡɔəɟɑɜɞɡɜ Űɖ ůɡɛˊŮɟɘűɞɟɎ Űɤɜ ˊŮɕɩɜ ˊɞɡ ˊŬɟɞɡůɑŬɕŬɜ ɐ ɧɢɘ 

ŬˊɧůˊŬůɖ ˊɟɞůɞɢɐɠ. 

ɀŮŰɎ Ŭˊɧ ɛɑŬ ůŮɘɟɎ ŭɞəɘɛɩɜ ŬɜŬˊŰɨɢɗɖəŬɜ ŰɟɑŬ ɛŬɗɖɛŬŰɘəɎ ˊɟɧŰɡˊŬ ɛŮ Űɖ ɛɏɗɞŭɞ Űɖɠ 

ɔɟŬɛɛɘəɐɠ ˊŬɚɘɜŭɟɧɛɖůɖɠ ɔɘŬ Űɖɜ ŰŬɢɨŰɖŰŬ Űɤɜ ˊŮɕɩɜ, ɛŮ Űɞ ɏɜŬ ɜŬ ŬűɞɟɎ ůŰɞ ůɡɜɞɚɘəɧ 

ɛɞɜŰɏɚɞ əŬɗɩɠ əŬɘ ɏɝɘ ˊɟɧŰɡˊŬ ˊɞɡ ŬűɞɟɞɨůŬɜ ůŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ ŬůűɎɚŮɘŬɠ Űɤɜ 

ˊŮɕɩɜ. ɇŬ ˊɟɧŰɡˊŬ Űɤɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ ŬůűɎɚŮɘŬɠ ŬűɞɟɞɨůŬɜ ůŰɖɜ ˊɘɗŬɜɧŰɖŰŬ 

Ůɛɚ́ɞəɐɠ Űɤɜ ˊŮɕɩɜ ůŮ ŬŰɨɢɖɛŬ, ůŰɖɜ ˊɘɗŬɜɧŰɖŰŬ ŭɘŬŰɐɟɖůɖɠ ŮɡɗŮɑŬɠ ŰɟɞɢɘɎɠ əŬɘ ůŰɖɜ 

ˊɘɗŬɜɧŰɖŰŬ ůɨɔəɟɞɡůɖɠ ɛŮ Ɏɚɚɞɡɠ ˊŮɕɞɨɠ, Ůɜɩ ŬɜŬˊŰɨɢɗɖəŬɜ ɛŮ Űɖ ɛɏɗɞŭɞ Űɖɠ 

ɚɞɔɘůŰɘəɐɠ ˊŬɚɘɜŭɟɧɛɖůɖɠ. ɆŰɞɜ ˊɑɜŬəŬ ˊɞɡ ŬəɞɚɞɡɗŮɑ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ŰŬ 

ŬˊɞŰŮɚɏůɛŬŰŬ Űɤɜ ˊɟɞŰɨˊɤɜ ɔɘŬ Űɞɡɠ ˊŮɕɞɨɠ ɛŮ əŬɘ ɢɤɟɑɠ ŬˊɧůˊŬůɖ ˊɟɞůɞɢɐɠ, Ůɜɩ 

ŭŮɜ ˊŬɟɞɡůɘɎɕŮŰŬɘ Űɞ ůɡɜɞɚɘəɧ ˊɟɧŰɡˊɞ ɔɘŬ Űɖɜ ŰŬɢɨŰɖŰŬ əŬɗɩɠ ŭŮɜ ŬɜŬɚɨɗɖəŮ 

ˊŮɟŮŰŬɑɟɤ.  

ȺˊɘůɖɛŬɑɜŮŰŬɘ ˊɤɠ ɖ ůɢŮŰɘəɐ Ůˊɘɟɟɞɐ Űɤɜ ŬɜŮɝɎɟŰɖŰɤɜ ɛŮŰŬɓɚɖŰɩɜ ůŰɖɜ ŮəɎůŰɞŰŮ 

ŮɝŬɟŰɖɛɏɜɖ ɛŮŰŬɓɚɖŰɐ ˊɟɞůŭɘɞɟɑůŰɖəŮ ɛɏůɤ Űɞɡ ɛŮɔɏɗɞɡɠ Űɖɠ ŮɚŬůŰɘəɧŰɖŰŬɠ. ȼ ůɢŮŰɘəɐ 

Ůˊɘɟɟɞɐ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɔɘŬ Űɖɜ ˊɞůɞŰɘəɞˊɞɑɖůɖ Űɖɠ Ůˊɘɟɟɞɐɠ əɎɗŮ ɛŮŰŬɓɚɖŰɐɠ 

ˊŬɟɏɢɞɜŰŬɠ Űɖ ŭɡɜŬŰɧŰɖŰŬ ůɨɔəɟɘůɖɠ ɛŮŰŬɝɨ Űɤɜ Ůˊɘɟɟɞɩɜ Űɤɜ ɛŮŰŬɓɚɖŰɩɜ Űɧůɞ Űɞɡ 

ɑŭɘɞɡ ˊɟɞŰɨˊɞɡ ɧůɞ əŬɘ Űɤɜ ŭɨɞ ˊɟɞŰɨˊɤɜ ɛŮŰŬɝɨ Űɞɡɠ. 

ɄɑɜŬəŬɠ: ɆɡɔəŮɜŰɟɤŰɘəɧɠ ˊɑɜŬəŬɠ ŬˊɞŰŮɚŮůɛɎŰɤɜ ˊɟɞŰɨˊɤɜ ˊŮɕɩɜ ɛŮ ŬˊɧůˊŬůɖ 

ˊɟɞůɞɢɐɠ 



ɄȺɅȽȿȼɊȼ 

 

 
II 

 
ɄɑɜŬəŬɠ: ɆɡɔəŮɜŰɟɤŰɘəɧɠ ˊɑɜŬəŬɠ ŬˊɞŰŮɚŮůɛɎŰɤɜ ˊɟɞŰɨˊɤɜ ˊŮɕɩɜ ɢɤɟɑɠ 

ŬˊɧůˊŬůɖ ˊɟɞůɞɢɐɠ 

 

ȾŬŰɎ ŰŬ ŭɘɎűɞɟŬ ůŰɎŭɘŬ Ůəˊɧɜɖůɖɠ Űɖɠ ˊŬɟɞɨůŬɠ ȹɘˊɚɤɛŬŰɘəɐɠ ȺɟɔŬůɑŬɠ ˊɟɞɏəɡɣŮ ɛɑŬ 

ůŮɘɟɎ Ŭˊɧ ůɡɛˊŮɟɎůɛŬŰŬ ˊɞɡ ŮɑɜŬɘ ɎɛŮůŬ ůɡɜŭŮŭŮɛɏɜŬ ɛŮ Űɞ ůŰɧɢɞ ŬɚɚɎ əŬɘ ŰŬ ŬɟɢɘəɎ 

ŮɟɤŰɐɛŬŰŬ ˊɞɡ ŭɘŬŰɡˊɩɗɖəŬɜ əŬɘ ůɡɜɞɣɑɕɞɜŰŬɘ ˊŬɟŬəɎŰɤ: 

 

× ȼ ůɡɔəŮəɟɘɛɏɜɖ ŮɟɔŬůɑŬ ŬˊɞŰŮɚŮɑ Űɖɜ ˊɟɩŰɖ ɏɟŮɡɜŬ ˊɞɡ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ůŰɖɜ 

ȺɚɚɎŭŬ ɛŮ ůəɞˊɧ Űɖ ŭɘŮɟŮɨɜɖůɖ Űɖɠ ŮˊɑŭɟŬůɖɠ Űɖɠ ɢɟɐůɖɠ əɘɜɖŰɞɨ ŰɖɚŮűɩɜɞɡ ɔɘŬ 

ŬˊɞůŰɞɚɐ ɛɖɜɡɛɎŰɤɜ ɐ ˊɚɞɐɔɖůɖ ůŰɞ ŭɘŬŭɑəŰɡɞ ůŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ əɡəɚɞűɞɟɑŬɠ əŬɘ 

ŬůűɎɚŮɘŬɠ Űɤɜ ˊŮɕɩɜ ɧŰŬɜ ŭɘŬůɢɑɕɞɡɜ ůɖɛŬŰɞŭɞŰɞɨɛŮɜŮɠ ŭɘŬɓɎůŮɘɠ. 

 

× ȼ Ůɜ əɘɜɐůŮɘ ŬˊɞůŰɞɚɐ ɛɖɜɡɛɎŰɤɜ ɐ ɖ ˊɚɞɐɔɖůɖ ůŰɞ ŭɘŬŭɑəŰɡɞ Űɞɡ ˊŮɕɞɨ ɏɢŮɘ 

ůɖɛŬɜŰɘəɐ Ůˊɘɟɟɞɐ ůŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ əɡəɚɞűɞɟɑŬɠ əŬɘ ŬůűɎɚŮɘɎɠ Űɞɡ. Ʉɘɞ 

ůɡɔəŮəɟɘɛɏɜŬ, ɖ ɢɟɐůɖ əɘɜɖŰɞɨ Ŭˊɧ Űɞɜ ˊŮɕɧ ɞŭɖɔŮɑ ůŮ ɛŮɑɤůɖ Űɖɠ ŰŬɢɨŰɖŰŬɠ Űɤɜ 

ˊŮɕɩɜ, ŬɜŮɝŬɟŰɐŰɤɠ ɖɚɘəɑŬɠ, əŬɗɩɠ əŬɘ ůŮ Ŭɨɝɖůɖ Űɖɠ ˊɘɗŬɜɧŰɖŰŬɠ Ůɛˊɚɞəɐɠ Űɞɡɠ 

ůŮ ŬŰɨɢɖɛŬ ɛŮ ŭɘŮɟɢɧɛŮɜɞ ɧɢɖɛŬ. Ⱥˊɘˊɚɏɞɜ, ɞɘ ˊŮɕɞɑ ˊɞɡ ůɡɜɞŭŮɨɞɜŰŬɘ əŬɘ 

ɢɟɖůɘɛɞˊɞɘɞɨɜ əɘɜɖŰɧ Űɖɚɏűɤɜɞ ŮɛűŬɜɑɕɞɡɜ ɛŮɘɤɛɏɜɖ ˊɘɗŬɜɧŰɖŰŬ ůŮ ůɢɏůɖ ɛŮ Űɞɡɠ 

ɡˊɧɚɞɘˊɞɡɠ ˊŮɕɞɨɠ ɜŬ ůɡɔəɟɞɡůŰɞɨɜ ɛŮ əɎˊɞɘɞ ˊŮɕɧ. 

 

ɇŬɢɨŰɖŰŬ ˊŮɕɩɜ 

 

× ɆŮ ɢŬɛɖɚɧ űɧɟŰɞ ˊŮɕɩɜ ŰŬ ˊŬɘŭɘɎ ɛŮ ŬˊɧůˊŬůɖ ˊɟɞůɞɢɐɠ ŮɛűŬɜɑɕɞɡɜ ɛŮɔŬɚɨŰŮɟɖ 

ŰŬɢɨŰɖŰŬ ůɡɔəɟɘŰɘəɎ ɛŮ Űɞɡɠ ɜɏɞɡɠ ɢɤɟɑɠ ŬˊɧůˊŬůɖ ˊɟɞůɞɢɐɠ, əŬɗɩɠ ŮɑɜŬɘ ˊɞɚɨ 

ŮɝɞɘəŮɘɤɛɏɜŬ ɛŮ Űɖ ɢɟɐůɖ Űɞɡ əɘɜɖŰɞɨ ŰɖɚŮűɩɜɞɡ əŬɘ ŭŮɜ ŮˊɖɟŮɎɕŮŰŬɘ ɖ ŰŬɢɨŰɖŰɎ ůŮ 

ɛŮɔɎɚɞ ɓŬɗɛɧ. 

 

× ɆŮ ɡɣɖɚɧ əɡəɚɞűɞɟɘŬəɧ űɧɟŰɞ ˊŮɕɩɜ, ɧůɞɘ ŬˊɞůŰɏɚɚɞɡɜ ɛɖɜɨɛŬŰŬ ŮɛűŬɜɑɕɞɡɜ 

ɛɘəɟɧŰŮɟɖ ŰŬɢɨŰɖŰŬ ůŮ ůɢɏůɖ ɛŮ ɧůɞɡɠ ŭŮɜ ɢɟɖůɘɛɞˊɞɘɞɨɜ əɘɜɖŰɧ Űɖɚɏűɤɜɞ, 

ŬɜŮɝɎɟŰɖŰŬ Ŭˊɧ Űɖɜ ɖɚɘəɑŬ əŬɗɩɠ ɚɧɔɤ Űɖɠ ŬˊɧůˊŬůɖɠ ˊɟɞůɞɢɐɠ ŭŮɜ ɏɢɞɡɜ 

Ůˊɑɔɜɤůɖ Űɖɠ əɡəɚɞűɞɟɑŬɠ əŬɘ Ůˊɞɛɏɜɤɠ ŮɛűŬɜɑɕɞɡɜ ɛŮɔŬɚɨŰŮɟɖ əŬɗɡůŰɏɟɖůɖ ůŰɖ 

ŭɘɎůɢɘůɖ Űɖɠ ŭɘɎɓŬůɖɠ. 

 

 



ɄȺɅȽȿȼɊȼ 

 

 
III 

ɄŬɟôɞɚɑɔɞɜ ŬŰɡɢɐɛŬŰŬ ˊŮɕɩɜ ɛŮ ŭɘŮɟɢɧɛŮɜɞ ɧɢɖɛŬ 

 

× ȼ ́ɘɗŬɜɧŰɖŰŬ ɔɘŬ ˊŬɟôɞɚɑɔɞɜ ŬŰɨɢɖɛŬ Űɤɜ ˊŮɕɩɜ ɛŮ ŬˊɧůˊŬůɖ ˊɟɞůɞɢɐɠ 

ŬɡɝɎɜŮŰŬɘ ɛŮ Űɖɜ Ŭɨɝɖůɖ Űɞɡ əɡəɚɞűɞɟɘŬəɞɨ űɧɟŰɞɡ Űɤɜ ˊŮɕɩɜ əŬɗɩɠ ɧůɞ 

ˊŮɟɘůůɧŰŮɟɞɘ ŮɑɜŬɘ ɞɘ ˊŮɕɞɑ ˊɞɡ əŬŰŬɚŬɛɓɎɜɞɡɜ Űɖ ŭɘɎɓŬůɖ Űɧůɞ ŭɡůəɞɚɧŰŮɟɞ ŮɑɜŬɘ ɜŬ 

ˊɟɞůɏɝɞɡɜ Űɖ ɚɞɘˊɐ əɡəɚɞűɞɟɑŬ Ŭűɞɨ əɞɘŰɎɕɞɡɜ Űɖɜ ɞɗɧɜɖ Űɞɡ əɘɜɖŰɞɨ Űɞɡɠ.  

 

× ȼ ˊɘɗŬɜɧŰɖŰŬ ɔɘŬ ˊŬɟôɞɚɑɔɞɜ ŬŰɨɢɖɛŬ Űɤɜ ˊŮɕɩɜ ɢɤɟɑɠ ŬˊɧůˊŬůɖ ˊɟɞůɞɢɐɠ 

ɛŮɘɩɜŮŰŬɘ ɛŮ Űɖɜ Ŭɨɝɖůɖ Űɞɡ əɡəɚɞűɞɟɘŬəɞɨ űɧɟŰɞɡ Űɤɜ ˊŮɕɩɜ əŬɗɩɠ ɞɘ ˊŮɕɞɑ 

ɏɢɞɡɜ ˊɚɐɟɖ Ůˊɑɔɜɤůɖ Űɖɠ ɚɞɘˊɐɠ əɡəɚɞűɞɟɑŬɠ əŬɘ ɛˊɞɟɞɨɜ ɜŬ ŬɜŰɘɚɖűɗɞɨɜ ɏɔəŬɘɟŬ 

Űɞɜ əɑɜŭɡɜɞ ˊŬɟŬŰɖɟɩɜŰŬɠ Űɖɜ ůɡɛˊŮɟɘűɞɟɎ Űɤɜ ɡˊɞɚɞɑˊɤɜ. 

 

× Ƀɘ ˊŮɕɞɑ ɢɤɟɑɠ ŬˊɧůˊŬůɖ ˊɟɞůɞɢɐɠ űŬɑɜŮŰŬɘ ɜŬ ɏɢɞɡɜ ůɢŮŭɧɜ ɛɖŭŮɜɘəɐ ˊɘɗŬɜɧŰɖŰŬ 

Ůɛˊɚɞəɐɠ ůŮ ŬŰɨɢɖɛŬ Ůɜɩ ůŮ ˊɞɚɨ ɢŬɛɖɚɞɨɠ űɧɟŰɞɡɠ ˊŮɕɩɜ, ɖ ˊɘɗŬɜɧŰɖŰŬ 

ˊŬɟôɞɚɑɔɞɜ ŬŰɡɢɐɛŬŰɞɠ ŮɑɜŬɘ ɛɘəɟɧŰŮɟɖ ɔɘŬ ɧůɞɡɠ ˊɟŬɔɛŬŰɞˊɞɘɞɨɜ ɢɟɐůɖ əɘɜɖŰɞɨ. 

ɄɘɗŬɜɐ Ůɝɐɔɖůɖ ŮɑɜŬɘ Űɞ ɔŮɔɞɜɧɠ ɧŰɘ ˊŬɟɧŰɘ ŮɑɜŬɘ ˊɟɞůɖɚɤɛɏɜɞɘ ůŰɖɜ ɞɗɧɜɖ Űɞɡ 

əɘɜɖŰɞɨ Űɞɡɠ, ɖ ˊɟɞůɞɢɐ Űɞɡɠ ŭŮɜ ŬˊɞůˊɎŰŬɘ Ŭˊɧ Ɏɚɚɞɡɠ ˊŬɟɎɔɞɜŰŮɠ, ɧˊɤɠ ɖ 

ɨˊŬɟɝɖ ˊɚɖɗɩɟŬɠ ŬŰɧɛɤɜ Űɟɘɔɨɟɤ Űɞɡɠ əŬɘ Ůˊɞɛɏɜɤɠ ɏɢɞɡɜ Ůˊɑɔɜɤůɖ Űɖɠ ɚɞɘˊɐɠ 

əɡəɚɞűɞɟɑŬɠ ɧɜŰŬɠ ŰŬɡŰɧɢɟɞɜŬ ŮˊɘűɡɚŬəŰɘəɞɑ. 

 

ɇɟɞɢɘɎ ˊŮɕɩɜ 

 

× ɆŰɖɜ ˊŮɟɑˊŰɤůɖ ɨˊŬɟɝɖɠ ɞɢɐɛŬŰɞɠ ˊɎɜɤ ůŰɖ ŭɘɎɓŬůɖ əŬɘ ˊɟɎůɘɜɖɠ ɏɜŭŮɘɝɖɠ Űɞɡ 

ůɖɛŬŰɞŭɧŰɖ ɖ ˊɘɗŬɜɧŰɖŰŬ ŭɘŬŰɐɟɖůɖɠ ŮɡɗŮɑŬɠ ŰɟɞɢɘɎɠ ŮɑɜŬɘ ɛŮɔŬɚɨŰŮɟɖ ɔɘŬ Űɞɡɠ 

ˊŮɕɞɨɠ ɛŮ ŬˊɧůˊŬůɖ ˊɟɞůɞɢɐɠ. ɇɞ ɔŮɔɞɜɧɠ ŬɡŰɧ ɛˊɞɟŮɑ ɜŬ ůɡɛɓŬɑɜŮɘ əŬɗɩɠ ɞɘ 

ˊŮɕɞɑ ɔɜɤɟɑɕɞɡɜ ˊɤɠ ŭŮɜ ɏɢɞɡɜ ˊɚɐɟɖ Ůˊɑɔɜɤůɖ Űɖɠ əɡəɚɞűɞɟɑŬɠ ŮɝŬɘŰɑŬɠ Űɖɠ ɢɟɐůɖɠ 

Űɞɡ əɘɜɖŰɞɨ əŬɘ Ůˊɞɛɏɜɤɠ Ůˊɘɚɏɔɞɡɜ ɜŬ ŭɘŬůɢɑůɞɡɜ Űɖɜ ɞŭɧ Ŭˊɧ əɎˊɞɘɞ ůɖɛŮɑɞ ˊɞɡ 

ɓɟɑůəŮŰŬɘ ˊɘɞ ɛŬəɟɘɎ Ŭˊɧ Űɞ ůɖɛŮɑɞ ůŰɞ ɞˊɞɑɞ ɓɟɑůəŮŰŬɘ Űɞ ɧɢɖɛŬ əŬɘ ɎɟŬ ŭŮɜ 

ˊɟŬɔɛŬŰɞˊɞɘɞɨɜ Ůɚɘɔɛɞɨɠ.  

 

Ɇɨɔəɟɞɡůɖ ɛŮŰŬɝɨ ˊŮɕɩɜ 

 

× Ƀɘ ɛɖ ůɡɜɞŭŮɡɧɛŮɜɞɘ ˊŮɕɞɑ ɛŮ ŬˊɧůˊŬůɖ ˊɟɞůɞɢɐɠ ŮɛűŬɜɑɕɞɡɜ ɛŮɔŬɚɨŰŮɟɖ 

ˊɘɗŬɜɧŰɖŰŬ ɜŬ ůɡɔəɟɞɡůŰɞɨɜ ɛŮ Űɞɡɠ ɡˊɧɚɞɘˊɞɡɠ ˊŮɕɞɨɠ əŬɗɩɠ ɖ ˊɟɞůɞɢɐ Űɞɡɠ 

ŮɑɜŬɘ ůŰɟŬɛɛɏɜɖ ůŰɖɜ ɞɗɧɜɖ Űɞɡ əɘɜɖŰɞɨ əŬɘ ŭŮɜ ɡˊɎɟɢŮɘ əɎˊɞɘɞ ɎŰɞɛɞ ŭɑˊɚŬ Űɞɡɠ ɜŬ 

Űɞɡɠ ɡˊɞŭŮɑɝŮɘ Űɖ ŭɘŬŭɟɞɛɐ ˊɞɡ ɞűŮɑɚɞɡɜ ɜŬ Ŭəɞɚɞɡɗɐůɞɡɜ ɩůŰŮ ɜŬ Ŭˊɞűɨɔɞɡɜ Űɖ 

ůɨɔəɟɞɡůɖ. 

 

× ȷɜŰɘɗɏŰɤɠ, ɞɘ ůɡɜɞŭŮɡɧɛŮɜɞɘ ˊŮɕɞɑ ˊɞɡ ŭŮɜ ˊŬɟɞɡůɘɎɕɞɡɜ ŬˊɧůˊŬůɖ ˊɟɞůɞɢɐɠ 

ɚɧɔɤ əɘɜɖŰɞɨ ŰɖɚŮűɩɜɞɡ ŮɛűŬɜɑɕɞɡɜ ɛŮɔŬɚɨŰŮɟɖ ˊɘɗŬɜɧŰɖŰŬ ɜŬ ůɡɔəɟɞɡůŰɞɨɜ 

ɛŮ Ɏɚɚɞɡɠ ˊŮɕɞɨɠ. ɀɑŬ ˊɘɗŬɜɐ Ůɝɐɔɖůɖ ŮɑɜŬɘ ˊɤɠ ɖ ůɡɜɞɛɘɚɑŬ ɛŮ Ɏɚɚɞɡɠ ˊŮɕɞɨɠ 

ŬˊɞŰŮɚŮɑ ɏɜŬ ŭɘŬűɞɟŮŰɘəɧ Ůɑŭɞɠ ŬˊɧůˊŬůɖɠ ˊɟɞůɞɢɐɠ ɛŮ ŬˊɞŰɏɚŮůɛŬ ɜŬ 

ŬˊɞɟɟɞűɩɜŰŬɘ əŬɘ ɜŬ ŮɑɜŬɘ ŬˊɟɧůŮəŰɞɘ. 

 



ɄȺɅȽȿȼɊȼ 
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× ɇɞ ɆŬɓɓŬŰɞəɨɟɘŬəɞ ɞɘ ˊŮɕɞɑ ɛŮ ŬˊɧůˊŬůɖ ˊɟɞůɞɢɐɠ ŮɛűŬɜɑɕɞɡɜ ɛŮɔŬɚɨŰŮɟɖ 

ɘ́ɗŬɜɧŰɖŰŬ ɔɘŬ ůɨɔəɟɞɡůɖ əŬɗɩɠ ŮɑɜŬɘ ˊɘɗŬɜɧɜ Ŭűɖɟɖɛɏɜɞɘ əŬɗɩɠ ŬˊɞůŰɏɚɚɞɡɜ 

ɛɖɜɨɛŬŰŬ ůŰɞɡɠ ɢɟɐůŰŮɠ ˊɞɡ ůəɞˊŮɨɞɡɜ ɜŬ ůɡɜŬɜŰɐůɞɡɜ əŬɗɩɠ ůɡɜɐɗɤɠ ɖ ŭɘŬŭɟɞɛɐ 

ˊɞɡ ˊɟŬɔɛŬŰɞˊɞɘɞɨɜ ŬűɞɟɎ ůəɞˊɧ ŬɜŬɣɡɢɐɠ. ȷɜŰɘɗɏŰɤɠ, ɞɘ ˊŮɕɞɑ ɢɤɟɑɠ ŬˊɧůˊŬůɖ 

ˊɟɞůɞɢɐɠ ŮɛűŬɜɑɕɞɡɜ ɛŮɔŬɚɨŰŮɟɖ ˊɘɗŬɜɧŰɖŰŬ ɔɘŬ ůɨɔəɟɞɡůɖ Űɘɠ əŬɗɖɛŮɟɘɜɏɠ əŬɗɩɠ 

ŭɘŬŭɟɞɛɐ ŬűɞɟɎ ůəɞˊɧ ŮɟɔŬůɑŬɠ əŬɘ ɎɟŬ ɞɘ ˊŮɕɞɑ ɧɜŰŬɠ ɓɘŬůŰɘəɞɑ ɐ/əŬɘ əɞɡɟŬůɛɏɜɞɘ 

ŭŮɜ ˊɟɞůɏɢɞɡɜ. 

 

× ɆŰɖɜ ˊŮɟɑˊŰɤůɖ ɡɣɖɚɞɨ űɧɟŰɞɡ ˊŮɕɩɜ, ɞɘ ˊŮɕɞɑ ˊɞɡ ˊŬɟŬəɞɚɞɡɗɞɨɜ Űɖɜ ɞɗɧɜɖ Űɞɡ 

əɘɜɖŰɞɨ Űɞɡɠ əŬɘ ůɡɜɞŭŮɨɞɜŰŬɘ Ŭˊɧ Ɏɚɚɞɡɠ ˊŮɕɞɨɠ ŰŮɑɜɞɡɜ ɜŬ ŬˊɞɛŬəɟɨɜɞɜŰŬɘ Ŭˊɧ 

Űɞɡɠ ɡˊɧɚɞɘˊɞɡɠ əŬɗɩɠ əŬɗɞŭɖɔɞɨɜŰŬɘ Ŭˊɧ Űɞɜ ůɡɜɞŭɧ Űɞɡɠ Ůɜɩ ŬɜŰɘɗɏŰɤɠ ɧůɞɘ 

ůɡɜɞɛɘɚɞɨɜ əŬŰɎ Űɖ ŭɘɏɚŮɡůɐ Űɞɡɠ ɢɤɟɑɠ ɜŬ ɢɟɖůɘɛɞˊɞɘɞɨɜ əɘɜɖŰɧ ŮɑɜŬɘ 

Ŭˊɞɟɟɞűɖɛɏɜɞɘ əŬɘ ɏɢɞɡɜ Ŭɡɝɖɛɏɜɖ ˊɘɗŬɜɧŰɖŰŬ ɜŬ ůɡɔəɟɞɡůŰɞɨɜ ɛŮ Ɏɚɚɞɡɠ ˊŮɕɞɨɠ. 

 

× ȼ ůŰŬŰɘůŰɘəɐ ŮˊŮɝŮɟɔŬůɑŬ Űɤɜ ŭŮŭɞɛɏɜɤɜ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ɛŮ Űɘɠ ɛŮɗɧŭɞɡɠ Űɖɠ 

ˊɞɚɚŬˊɚɐɠ ɔɟŬɛɛɘəɐɠ ˊŬɚɘɜŭɟɧɛɖůɖɠ əŬɘ Űɖɠ ŭɘɤɜɡɛɘəɐɠ ɚɞɔɘůŰɘəɐɠ 

ˊŬɚɘɜŭɟɧɛɖůɖɠ əŬɗɩɠ ŬˊɞŭŮɑɢɗɖəŬɜ əŬŰɎɚɚɖɚŮɠ ɔɘŬ ŰɏŰɞɘɞɡ Ůɑŭɞɡɠ ŬɜɎɚɡůɖ. ȼ 

ŬɜɎɚɡůɖ Űɤɜ ůŰɞɘɢŮɑɤɜ ɛŮ Űɘɠ ˊɟɞŬɜŬűŮɟɗŮɑůŮɠ ɛŮɗɧŭɞɡɠ ɞŭɐɔɖůŮ ůŰɖɜ ŬɜɎˊŰɡɝɖ 

ŬɝɘɧˊɘůŰɤɜ ɛŬɗɖɛŬŰɘəɩɜ ˊɟɞŰɨˊɤɜ ŭɘŮɟŮɨɜɖůɖɠ Űɖɠ Ůˊɘɟɟɞɐɠ Űɖɠ ɢɟɐůɖɠ əɘɜɖŰɞɨ 

ůŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ əɡəɚɞűɞɟɑŬɠ əŬɘ ŬůűɎɚŮɘŬɠ Űɤɜ ˊŮɕɩɜ.  

 

× ɇŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɖɠ ˊŬɟɞɨůŬɠ ȹɘˊɚɤɛŬŰɘəɐɠ ȺɟɔŬůɑŬɠ ŭɨɜŬŰŬɘ ɜŬ ɔŮɜɘəŮɡŰɞɨɜ 

ɩůŰŮ ɜŬ ɘůɢɨůɞɡɜ ůŮ ɎɚɚŮɠ ˊŮɟɘɞɢɏɠ ŮəŰɧɠ Ŭˊɧ Űɖɜ ˊŮɟɘɞɢɐ ɏɟŮɡɜŬɠ. Ʉɟɘɜ Ŭˊɧ 

ɞˊɞɘŬŭɐˊɞŰŮ ɔŮɜɑəŮɡůɖ ɧɛɤɠ, ɞűŮɑɚɞɡɜ ɜŬ ˊɟŬɔɛŬŰɞˊɞɘɖɗɞɨɜ ŬˊŬɟŬɑŰɖŰŮɠ 

ˊɟɞůŬɟɛɞɔɏɠ ɔɘŬ ˊɘɗŬɜɏɠ ŭɘŬűɞɟɞˊɞɘɐůŮɘɠ Űɞɡ ɞŭɘəɞɨ ˊŮɟɘɓɎɚɚɞɜŰɞɠ əŬɘ Űɖɠ 

əɡəɚɞűɞɟɑŬɠ.  
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1. ȺȽɆȷũɋũȼ 

 

1.1  ũȺɁȽȾȼ ȷɁȷɆȾɃɄȼɆȼ 

 

ȼ ɞŭɘəɐ ŬůűɎɚŮɘŬ ŬˊɞŰŮɚŮɑ ɏɜŬ ɛŮɑɕɞɜ ɗɏɛŬ ˊɞɡ ŬˊŬůɢɞɚŮɑ ˊɚɖɗɩɟŬ əɟŬŰɩɜ Űɖ 

ůɖɛŮɟɘɜɐ Ůˊɞɢɐ, əŬɗɩɠ ŰŬ ŰɟɞɢŬɑŬ ŬŰɡɢɐɛŬŰŬ ŬˊɞŰŮɚɞɨɜ ˊŬɔəɞůɛɑɤɠ ɛɑŬ Ŭˊɧ Űɘɠ 

ɓŬůɘəɧŰŮɟŮɠ ŬɘŰɑŮɠ ŰɟŬɡɛŬŰɘůɛɩɜ ŬɚɚɎ əŬɘ ɗŬɜɎŰɤɜ. ȼ ɘŭɘŬɑŰŮɟɖ űɨůɖ əŬɘ ˊɞɚɡˊɚɞəɧŰɖŰŬ 

Űɞɡ ůɡɔəŮəɟɘɛɏɜɞɡ ŰɞɛɏŬ ɏɔəŮɘŰŬɘ ůŰɖɜ ŬɚɚɖɚŮˊɑŭɟŬůɖ ɛɑŬɠ ůŮɘɟɎɠ ˊŬɟŬɔɧɜŰɤɜ, ɞɘ 

ɞˊɞɑɞɘ Űɧůɞ ɝŮɢɤɟɘůŰɎ ɧůɞ əŬɘ ůŮ ůɡɜŭɡŬůɛɧ, ŮˊɖɟŮɎɕɞɡɜ ůŮ ŭɘŬűɞɟŮŰɘəɧ ɓŬɗɛɧ Űɖɜ 

ɞŭɘəɐ ŬůűɎɚŮɘŬ. ȼ əŬŰɖɔɞɟɘɞˊɞɑɖůɖ Űɤɜ ˊŬɟŬɔɧɜŰɤɜ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ůŮ ŰɟŮɘɠ 

ɓŬůɘəɏɠ əŬŰɖɔɞɟɑŮɠ ɞɘ ɞˊɞɑŮɠ ŮɑɜŬɘ ɖ ůɡɛˊŮɟɘűɞɟɎ Űɞɡ ɢɟɐůŰɖ Űɖɠ ɞŭɞɨ, Űɞ ɞŭɘəɧ 

ˊŮɟɘɓɎɚɚɞɜ əŬɘ Űɞ ɧɢɖɛŬ (ūɟŬŰɕŮůəɎəɖɠ, et al., 1994). ȽŭɘŬɑŰŮɟɖ ůɖɛŬůɑŬ ɞűŮɑɚŮɘ ɜŬ ŭɞɗŮɑ 

ůŰɞ ɔŮɔɞɜɧɠ ɧŰɘ ɞ ɢɟɐůŰɖɠ Űɖɠ ɞŭɞɨ Űɧůɞ ɛɧɜɞɠ Űɞɡ ɧůɞ əŬɘ ůŮ ůɡɜŭɡŬůɛɧ ɛŮ Ɏɚɚɞɡɠ 

ˊŬɟɎɔɞɜŰŮɠ ŬˊɞŰŮɚŮɑ Űɖɜ əɨɟɘŬ ŬɘŰɑŬ ɞŭɘəɩɜ ŬŰɡɢɖɛɎŰɤɜ, ůŮ ˊɞůɞůŰɧ ˊŮɟɑˊɞɡ 95% 

(ūɟŬŰɕŮůəɎəɖɠ, et al., 1994). 

ɆɖɛŬɜŰɘəɐ ŭɘɎůŰŬůɖ Űɞɡ ˊɟɞɓɚɐɛŬŰɞɠ ŬˊɞŰŮɚɞɨɜ ɞɘ ŮɡˊŬɗŮɑɠ ɢɟɐůŰŮɠ Űɖɠ ɞŭɞɨ, ɧˊɤɠ ɞɘ 

ˊŮɕɞɑ, ɞɘ ˊɞŭɖɚɎŰŮɠ əŬɘ ɞɘ ɛɞŰɞůɘəɚŮŰɘůŰɏɠ (ˊɟɧůűŬŰŬ əŬɘ ɞɘ ŮˊɘɓŬɑɜɞɜŰŮɠ ůŮ ɖɚŮəŰɟɘəɎ 

ˊŬŰɑɜɘŬ). Ƀɘ ˊŮɕɞɑ Ŭˊɧ Űɖ űɨůɖ Űɞɡɠ, ɧɜŰŬɠ ŮɡɎɚɤŰɞɘ  ɛˊɟɞůŰɎ ůŰɖɜ ŰŬɢɨŰɖŰŬ əŬɘ Űɞɜ 

ɧɔəɞ Űɖɠ ɚɞɘˊɐɠ əɡəɚɞűɞɟɑŬɠ, ŰŮɑɜɞɡɜ ɜŬ ɡˊɞɛɏɜɞɡɜ Űɘɠ ůɞɓŬɟɧŰŮɟŮɠ ŮˊɘˊŰɩůŮɘɠ əŬŰɎ Űɖ 

ŭɘɎɟəŮɘŬ Űɤɜ ůɡɔəɟɞɨůŮɤɜ ɛŮ Ɏɚɚɞɡɠ ɢɟɐůŰŮɠ Űɖɠ ɞŭɞɨ. ȷɡŰɧ ɏɢŮɘ ɤɠ ŬˊɞŰɏɚŮůɛŬ, əŬŰɎ 

Űɖɜ Ůɛˊɚɞəɐ Űɞɡɠ ůŮ ɞŭɘəɎ ŬŰɡɢɐɛŬŰŬ ɜŬ ŭɘŬŰɟɏɢɞɡɜ Ŭɡɝɖɛɏɜɞ əɑɜŭɡɜɞ ůɞɓŬɟɞɨ 

ŰɟŬɡɛŬŰɘůɛɞɨ ɐ ŬəɧɛŬ əŬɘ ɗŬɜɎŰɞɡ.  

ɆɨɛűɤɜŬ ɛŮ ˊɟɧůűŬŰŬ ůŰɞɘɢŮɑŬ Űɖɠ ȺɡɟɤˊŬɥəɐɠ Ȱɜɤůɖɠ (ERSO, 2019), ɡˊɞɚɞɔɑɕŮŰŬɘ 

ɧŰɘ Űɞ ɏŰɞɠ 2017 əŬŰŬɔɟɎűɖəŬɜ 5.220 ɗɎɜŬŰɞɘ ˊŮɕɩɜ ɞűŮɘɚɧɛŮɜɞɘ ůŮ ɞŭɘəɎ ŬŰɡɢɐɛŬŰŬ, 

Ŭɟɘɗɛɧɠ ˊɞɡ ŬˊɞŰŮɚŮɑ Űɞ 21% Űɞɡ ůɡɜɧɚɞɡ Űɤɜ ɗŬɜɎŰɤɜ ŮɝŬɘŰɑŬɠ Űɤɜ ɞŭɘəɩɜ 

ŬŰɡɢɖɛɎŰɤɜ. ȸɏɓŬɘŬ, ůɖɛŬɜŰɘəɧ ɗŮɤɟŮɑŰŬɘ Űɞ ɔŮɔɞɜɧɠ ɧŰɘ Űɖ ŭŮəŬŮŰɑŬ 2008-2017 ɞɘ 

ɗɎɜŬŰɞɘ Űɤɜ ˊŮɕɩɜ ɛŮɘɩɗɖəŬɜ əŬŰɎ 36%, ɛŮ Űɞɜ ůɡɜɞɚɘəɧ Ŭɟɘɗɛɧ ɗŬɜɎŰɤɜ ɜŬ ɛŮɘɩɜŮŰŬɘ 

ůɢŮŭɧɜ əŬŰɎ 41% (ERSO, 2019). ɆɖɛŮɘɩɜŮŰŬɘ ɧŰɘ ůŰɖɜ ȺɚɚɎŭŬ ́ ŬɟɞɡůɘɎɕŮŰŬɘ, əŬŰɎ əɨɟɘɞ 

ɚɧɔɞ, ůŰŬŭɘŬəɐ ɛŮɑɤůɖ ŬɡŰɞɨ Űɞɡ Ŭɟɘɗɛɞɨ ɛŮ Űɞ 2017 ɜŬ əŬŰŬɔɟɎűɞɜŰŬɘ 118 ɗɎɜŬŰɞɘ, ˊɞɡ 

ɡˊɞŭŮɘəɜɨŮɘ ɛŮɑɤůɖ Űɞɡ Ŭɟɘɗɛɞɨ Űɤɜ ɗŬɜɎŰɤɜ ˊŮɕɩɜ əŬŰɎ 52% ɔɘŬ Űɖ ŭŮəŬŮŰɑŬ 2008-

2017 (CARE, 2019). ɇɏɚɞɠ, ŬɝɘɞůɖɛŮɑɤŰɞ əɟɑɜŮŰŬɘ Űɞ ɔŮɔɞɜɧɠ ˊɤɠ Űɞ 15% Űɤɜ ɗŬɜɎŰɤɜ 

Űɤɜ ˊŮɕɩɜ ɞűŮɑɚŮŰŬɘ ŬˊɞəɚŮɘůŰɘəɎ ůŮ ŭɘəɐ Űɞɡɠ ɚŬɜɗŬůɛɏɜɖ ŮɜɏɟɔŮɘŬ (Thomson, et al., 

2013). 

ɄŬɟŬəɎŰɤ, ˊŬɟŬŰɑɗŮŰŬɘ ɖ ˊɞůɞůŰɘŬɑŬ əŬŰŬɜɞɛɐ Űɤɜ ŬŰɡɢɖɛɎŰɤɜ ŬɜɎɚɞɔŬ ɛŮ Űɞ Ůɑŭɞɠ Űɖɠ 

ɛŮŰŬəɑɜɖůɖɠ əŬɗɩɠ əŬɘ ɞ ˊɑɜŬəŬɠ ɛŮ Űɖɜ əŬŰŬɜɞɛɐ Űɞɡ Ŭɟɘɗɛɞɨ ɗŬɜɎŰɤɜ ˊŮɕɩɜ ŬɜɎ ɢɩɟŬ 

Űɖɠ ȺɡɟɤˊŬɥəɐɠ Ȱɜɤůɖɠ ɔɘŬ Űɖ ŭŮəŬŮŰɑŬ 2008-2017 (CARE, 2019). 
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ȹɘɎɔɟŬɛɛŬ 1.1: ɄɞůɞůŰɧ ɜŮəɟɩɜ Ŭˊɧ ɞŭɘəɎ ŬŰɡɢɐɛŬŰŬ ŬɜɎɚɞɔŬ ɛŮ Űɞ Ůɑŭɞɠ Űɖɠ 

ɛŮŰŬəɑɜɖůɖɠ ůŰɖɜ Ⱥ.Ⱥ. (Ʉɖɔɐ: CARE) 

ɄɑɜŬəŬɠ 1.1: Ⱥɝɏɚɘɝɖ Ŭɟɘɗɛɞɨ ɗŬɜɎŰɤɜ ˊŮɕɩɜ ůŮ ɞŭɘəɎ ŬŰɡɢɐɛŬŰŬ ůŰŬ əɟɎŰɖ Űɖɠ Ⱥ.Ⱥ. 

əŬŰɎ ŰŬ ɏŰɖ 2008-2017 (Ʉɖɔɐ: CARE) 
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ȰɜŬɠ ŬəɧɛŬ ˊŬɟɎɔɞɜŰŬɠ ˊɞɡ ɢɟɐɕŮɘ ŭɘŮɟŮɨɜɖůɖɠ ŮɑɜŬɘ ɖ ůɡůɢɏŰɘůɖ Űɤɜ ŬŰɡɢɖɛɎŰɤɜ Űɤɜ 

ˊŮɕɩɜ ɛŮ Űɖ ɢɟɐůɖ əɘɜɖŰɞɨ ŰɖɚŮűɩɜɞɡ. ȹɘŬɜɨɞɜŰŬɠ ɛɑŬ Ůˊɞɢɐ ůŰɖɜ ɞˊɞɑŬ ɖ ŰŮɢɜɞɚɞɔɑŬ 

ŮɝŮɚɑůůŮŰŬɘ ɛŮ ɟŬɔŭŬɑɞɡɠ ɟɡɗɛɞɨɠ, ŮɑɜŬɘ ˊɚɏɞɜ ɔŮɔɞɜɧɠ ɧŰɘ Űɞ əɘɜɖŰɧ Űɖɚɏűɤɜɞ ɏɢŮɘ 

ŮɘůɓɎɚɚŮɘ ůŰɖ ɕɤɐ Űɤɜ Ŭɜɗɟɩˊɤɜ. ɆɨɛűɤɜŬ ɛŮ ˊɟɧůűŬŰɖ ɏɟŮɡɜŬ ˊɞɡ 

ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ůŮ ɏɝɘ ɛŮɔɎɚŮɠ ŮɡɟɤˊŬɥəɏɠ ˊɟɤŰŮɨɞɡůŮɠ (DEKRA Accident 

Research, 2016) ɓɟɏɗɖəŮ ɧŰɘ ůɖɛŬɜŰɘəɧ ˊɞůɞůŰɧ Űɤɜ ˊŮɕɩɜ ˊɞɡ ŭɘɏůɢɘɕŬɜ Űɖɜ ɞŭɧ 

ɏəŬɜŬɜ ɢɟɐůɖ Űɞɡ əɘɜɖŰɞɨ Űɞɡɠ ŰɖɚŮűɩɜɞɡ. Ʉɘɞ ůɡɔəŮəɟɘɛɏɜŬ, Űɞ ˊɞůɞůŰɧ ŮəŮɑɜɤɜ ˊɞɡ 

ɢɟɖůɘɛɞˊɞɘɞɨůŬɜ Űɞ əɘɜɖŰɧ Űɞɡɠ ɔɘŬ ŬˊɞůŰɞɚɐ ɛɖɜɡɛɎŰɤɜ ŬɜŮɟɢɧŰŬɜ ůŰɞ 8%, Űɞ 2,6% 

Űɤɜ ˊŮɕɩɜ ůɡɜɞɛɘɚɞɨůŮ ůŰɞ əɘɜɖŰɧ Űɖɚɏűɤɜɞ Ůɜɩ Űɞ 1,6% ˊɟŬɔɛŬŰɞˊɞɘɞɨůŮ əŬɘ Űɘɠ ŭɨɞ 

ŮɜɏɟɔŮɘŮɠ ŰŬɡŰɧɢɟɞɜŬ.  

ȹɘɎɔɟŬɛɛŬ 1.2: ɄɞůɞůŰɧ Űɤɜ ˊŮɕɩɜ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜ Űɞ əɘɜɖŰɧ Űɖɚɏűɤɜɞ əŬɗɩɠ 

ŭɘŬůɢɑɕɞɡɜ Űɖɜ ɞŭɧ ůŰɘɠ ɏɝɘ ŮɡɟɤˊŬɥəɏɠ ˊɟɤŰŮɨɞɡůŮɠ ˊɞɡ ŮɝŮŰɎůŰɖəŬɜ ůŰɖɜ ɏɟŮɡɜŬ 

(Ʉɖɔɐ: DEKRA Accident Research, 2016)  

ȹɘɎɔɟŬɛɛŬ 1.3: ȾŬŰŬɜɞɛɐ Űɖɠ ɢɟɐůɖɠ əɘɜɖŰɞɨ ŰɖɚŮűɩɜɞɡ ŬɜŬɚɧɔɤɠ Űɖɠ ɖɚɘəɑŬɠ Űɤɜ 

ˊŮɕɩɜ (Ʉɖɔɐ: DEKRA Accident Research, 2016) 
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1.2  ɆɇɃɉɃɆ ȹȽɄȿɋɀȷɇȽȾȼɆ ȺɅũȷɆȽȷɆ 

 

Ƀ ůŰɧɢɞɠ Űɖɠ ˊŬɟɞɨůŬɠ ȹɘˊɚɤɛŬŰɘəɐɠ ȺɟɔŬůɑŬɠ ŮɑɜŬɘ ɖ ŮəŰŮɜɐɠ ɛŮɚɏŰɖ Űɖɠ 

ůɡɛˊŮɟɘűɞɟɎɠ əɡəɚɞűɞɟɑŬɠ əŬɘ ŬůűɎɚŮɘŬɠ ˊŮɕɩɜ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜ Űɞ əɘɜɖŰɧ 

Űɖɚɏűɤɜɞ ɔɘŬ ŬˊɞůŰɞɚɐ ɛɖɜɡɛɎŰɤɜ ɐ ˊɚɞɐɔɖůɖ ůŰɞ ŭɘŬŭɑəŰɡɞ ɧŰŬɜ ŭɘŬůɢɑɕɞɡɜ 

ůɖɛŬŰɞŭɞŰɞɨɛŮɜŮɠ ŭɘŬɓɎůŮɘɠ.  

ũɘŬ Űɞ ůəɞˊɧ ŬɡŰɧ, ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ˊŮɑɟŬɛŬ əŬŰŬɔɟŬűɐɠ Űɖɠ əɑɜɖůɖɠ Űɤɜ ˊŮɕɩɜ 

ůŮ ůɖɛŬŰɞŭɞŰɞɨɛŮɜŮɠ ŭɘŬɓɎůŮɘɠ ůŰɞ əɏɜŰɟɞ Űɖɠ ȷɗɐɜŬɠ, ɩůŰŮ ɜŬ ˊŬɟŬŰɖɟɖɗŮɑ ɖ 

ůɡɛˊŮɟɘűɞɟɎ ɧůɤɜ ŭɘɏůɢɘɕŬɜ Űɖ ŭɘɎɓŬůɖ ɛŮ ŰŬɡŰɧɢɟɞɜɖ ɢɟɐůɖ Űɞɡ əɘɜɖŰɞɨ Űɞɡɠ 

ŰɖɚŮűɩɜɞɡ. 

ɆŰɖ ůɡɜɏɢŮɘŬ, ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ůɨɔəɟɘůɖ Űɤɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ əɡəɚɞűɞɟɑŬɠ əŬɘ 

ŬůűɎɚŮɘŬɠ Űɞɡɠ ɛŮ Űɖ ůɡɛˊŮɟɘűɞɟɎ Űɤɜ ɡˊɧɚɞɘˊɤɜ ˊŮɕɩɜ ˊɞɡ ŭɘŬůɢɑɕɞɡɜ Űɘɠ ŭɘŬɓɎůŮɘɠ 

ɢɤɟɑɠ ŬˊɧůˊŬůɖ ˊɟɞůɞɢɐɠ ɩůŰŮ ɜŬ ˊɟɞəɨɣŮɘ Űɞ ůɡɛˊɏɟŬůɛŬ ŮɎɜ əŬɘ ůŮ Űɘ ɓŬɗɛɧ ɖ 

ɢɟɐůɖ Űɞɡ əɘɜɖŰɞɨ ŰɖɚŮűɩɜɞɡ ŮˊɖɟŮɎɕŮɘ ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ əɡəɚɞűɞɟɑŬɠ əŬɘ ŬůűɎɚŮɘŬɠ 

Űɤɜ ˊŮɕɩɜ. ɀŮ ɓɎůɖ ŰŬ ŭŮŭɞɛɏɜŬ Űɞɡ ˊŮɘɟɎɛŬŰɞɠ ˊɞɡ ůɡɚɚɏɢɗɖəŬɜ, ŮˊɘɚɏɢɗɖəŮ ɧŰɘ ŰŬ 

ɛŮŰɟɖɗɏɜŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɤɜ ˊŮɕɩɜ ˊɞɡ ɢɟɐɕɞɡɜ ɛŮɚɏŰɖɠ ŮɑɜŬɘ ɖ ŰŬɢɨŰɖŰŬ ŭɘɏɚŮɡůɐɠ 

Űɞɡɠ Ŭˊɧ Űɖ ŭɘɎɓŬůɖ, ɖ ŰɟɞɢɘɎ Űɞɡɠ, ɖ ůɨɔəɟɞɡůɖ ɛŮ Ɏɚɚɞɡɠ ŭɘŮɟɢɧɛŮɜɞɡɠ ˊŮɕɞɨɠ əŬɗɩɠ 

əŬɘ ŰŬ ˊŬɟôɞɚɑɔɞɜ ŬŰɡɢɐɛŬŰŬ ɛŮ ŭɘŮɟɢɧɛŮɜɞ ɧɢɖɛŬ (near misses).  

ɄɟɞəŮɘɛɏɜɞɡ ɜŬ ˊɞůɞŰɘəɞˊɞɘɖɗŮɑ ɖ Ůˊɘɟɟɞɐ Űɖɠ ɢɟɐůɖɠ Űɞɡ əɘɜɖŰɞɨ ŰɖɚŮűɩɜɞɡ ůŰŬ 

ˊŬɟŬˊɎɜɤ ɢŬɟŬəŰɖɟɘůŰɘəɎ, ŬˊŬɘŰŮɑŰŬɘ ɖ ŮűŬɟɛɞɔɐ əŬŰɎɚɚɖɚɤɜ ɛŮɗɧŭɤɜ ŬɜɎɚɡůɖɠ Űɤɜ 

ŭŮŭɞɛɏɜɤɜ. ȾŬŰɎ ůɡɜɏˊŮɘŬ, ɞ ˊɟɤŰŮɨɤɜ ůŰɧɢɞɠ ˊɞɡ ŰɑɗŮŰŬɘ ŮɑɜŬɘ ɖ ŮɨɟŮůɖ ɛŬɗɖɛŬŰɘəɩɜ 

ɛɞɜŰɏɚɤɜ ɩůŰŮ ɜŬ ŬˊɞŰɡˊɩɜɞɡɜ ɓɏɚŰɘůŰŬ Űɞɜ Űɟɧˊɞ ɛŮ Űɞɜ ɞˊɞɑɞ ŮˊɖɟŮɎɕŮɘ ɖ 

ŬˊɧůˊŬůɖ ˊɟɞůɞɢɐɠ (distraction) Űɖ ŭɘɏɚŮɡůɖ Űɤɜ ˊŮɕɩɜ Ŭˊɧ Űɘɠ ŭɘŬɓɎůŮɘɠ Ůɜɩ ɞ 

ŭŮɡŰŮɟŮɨɤɜ ůŰɧɢɞɠ ŮɑɜŬɘ ɞ ˊɟɞůŭɘɞɟɘůɛɧɠ Űɤɜ ɡˊɞɚɞɑˊɤɜ ˊŬɟŬɛɏŰɟɤɜ ˊɞɡ ŮˊɖɟŮɎɕɞɡɜ 

ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɤɜ ˊŮɕɩɜ. ȷɜŬɔəŬɑɞ əɟɑɜŮŰŬɘ ɜŬ ɚɖűɗɞɨɜ ɡˊɧɣɘɜ ɧɚŮɠ ɞɘ ŭɡɜŬŰɏɠ 

ˊŮɟɘˊŰɩůŮɘɠ ɩůŰŮ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ ˊɞɡ ɗŬ ˊɟɞəɨɣɞɡɜ ɜŬ Ŭűɞɟɞɨɜ Űɞ ůɨɜɞɚɞ Űɤɜ 

ˊŮɕɩɜ. 

Ɇəɞˊɧɠ, ɚɞɘˊɧɜ, Űɖɠ ˊŬɟɞɨůŬɠ ȹɘˊɚɤɛŬŰɘəɐɠ ȺɟɔŬůɑŬɠ ɐŰŬɜ ɖ ŬˊɎɜŰɖůɖ ůŰɞ ŮɟɩŰɖɛŬ 

Űɖɠ ɨˊŬɟɝɖɠ ɐ ɛɖ ŭɘŬűɞɟɞˊɞɑɖůɖɠ ůŰɖ ůɡɛˊŮɟɘűɞɟɎ Űɤɜ ˊŮɕɩɜ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜ Űɞ 

əɘɜɖŰɧ Űɖɚɏűɤɜɞ əŬŰɎ Űɖ ŭɘɏɚŮɡůɐ Űɞɡɠ Ŭˊɧ ůɖɛŬŰɞŭɞŰɞɨɛŮɜŮɠ ŭɘŬɓɎůŮɘɠ. 

 

1.3  ɀȺŪɃȹɃȿɃũȽȷ 

 

ɆŰɞ ůɡɔəŮəɟɘɛɏɜɞ ɡˊɞəŮűɎɚŬɘɞ ˊŮɟɘɔɟɎűŮŰŬɘ ůɡɜɞˊŰɘəɎ ɖ ɛŮɗɞŭɞɚɞɔɑŬ ˊɞɡ 

ŬəɞɚɞɡɗɐɗɖəŮ əŬŰɎ Űɖɜ Ůəˊɧɜɖůɖ Űɖɠ ȹɘˊɚɤɛŬŰɘəɐɠ ȺɟɔŬůɑŬɠ ɔɘŬ Űɖɜ ŮˊɑŰŮɡɝɖ Űɞɡ 

ůŰɧɢɞɡ Űɖɠ. 

ȷɟɢɘəɎ, ůŰɞ ˊɟɩŰɞ ůŰɎŭɘɞ, ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ɞ əŬɗɞɟɘůɛɧɠ Űɞɡ ŬɜŰɘəŮɘɛɏɜɞɡ ˊɟɞɠ 

ŮɝɏŰŬůɖ əŬɗɩɠ əŬɘ ɞ ŮˊɘŭɘɤəɧɛŮɜɞɠ ůŰɧɢɞɠ. ũɘŬ Űɖɜ ŮˊɑŰŮɡɝɖ Űɞɡ ůŰɧɢɞɡ 

ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ŮəŰŮɜɐɠ ɓɘɓɚɘɞɔɟŬűɘəɐ ŬɜŬůəɧˊɖůɖ ɔɘŬ Űɖɜ ŮɨɟŮůɖ ŮɟŮɡɜɩɜ, ŭɘŮɗɜɩɜ 

əŬɘ ɛɖ, ɛŮ ŬɜŰɘəŮɑɛŮɜɞ ɛŮɚɏŰɖɠ ˊŬɟɧɛɞɘɞ Űɖɠ ȹɘˊɚɤɛŬŰɘəɐɠ ȺɟɔŬůɑŬɠ. Ƀɘ ɏɟŮɡɜŮɠ ŬɡŰɏɠ, 

ɗŬ ˊŬɟŮɑɢŬɜ ůɖɛŬɜŰɘəɎ ůŰɞɘɢŮɑŬ ˊɟɞɠ ɢɟɐůɖ, ɔɘŬ Űɖɜ Ůˊɘɚɞɔɐ ɛŮɗɧŭɞɡ ůɡɚɚɞɔɐɠ 

ůŰɞɘɢŮɑɤɜ əŬɗɩɠ əŬɘ ɛŮɗɧŭɞɡ ŬɜɎɚɡůɖɠ ŬɡŰɩɜ. 
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ɇɖɜ ɞɚɞəɚɐɟɤůɖ Űɖɠ ŬɜŬɕɐŰɖůɖɠ ɓɘɓɚɘɞɔɟŬűɘəɩɜ ŬɜŬűɞɟɩɜ ŬəɞɚɞɨɗɖůŮ ɖ ŮɨɟŮůɖ Űɞɡ 

Űɟɧˊɞɡ ůɡɚɚɞɔɐɠ Űɤɜ ůŰɞɘɢŮɑɤɜ. ɆŰɞ ůŰɎŭɘɞ ŬɡŰɧ, ŬˊɞűŬůɑůŰɖəŮ ɜŬ ˊɟŬɔɛŬŰɞˊɞɘɖɗŮɑ 

ˊŮɑɟŬɛŬ ůŮ ˊɟŬɔɛŬŰɘəɏɠ ɞŭɘəɏɠ ůɡɜɗɐəŮɠ, ůŮ ŰɟŮɘɠ ůɖɛŬŰɞŭɞŰɞɨɛŮɜŮɠ ŭɘŬɓɎůŮɘɠ ˊŮɕɩɜ, 

ůŰɞ əɏɜŰɟɞ Űɖɠ ȷɗɐɜŬɠ. ɆɖɛŮɘɩɜŮŰŬɘ ˊɤɠ ɖ Ůˊɘɚɞɔɐ Űɖɠ ŮəɎůŰɞŰŮ ŰɞˊɞɗŮůɑŬɠ ɐŰŬɜ 

əŬɗɞɟɘůŰɘəɐ ɔɘŬ Űɖɜ Ůɝɏɚɘɝɖ Űɖɠ ˊŮɘɟŬɛŬŰɘəɐɠ ŭɘŬŭɘəŬůɑŬɠ Ůɜɩ ɖ ɛɏɗɞŭɞɠ Űɖɠ 

ɓɘɜŰŮɞůəɧˊɖůɖɠ ɛɏůɤ əɘɜɖŰɞɨ ŰɖɚŮűɩɜɞɡ ŬˊɞŰɏɚŮůŮ Űɞɜ Űɟɧˊɞ əŬŰŬɔɟŬűɐɠ Űɤɜ 

ůŰɞɘɢŮɑɤɜ. 

ɆŰɖ ůɡɜɏɢŮɘŬ, ŰŬ ůŰɞɘɢŮɑŬ, ɏˊŮɘŰŬ Ŭˊɧ əŬŰɎɚɚɖɚɖ əɤŭɘəɞˊɞɑɖůɖ, ŮɘůɐɢɗɖůŬɜ ŬɟɢɘəɎ ůŮ 

ɖɚŮəŰɟɞɜɘəɐ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ əŬɘ Ŭəɞɚɞɨɗɤɠ, ɏɢɞɜŰŬɠ ɡˊɞůŰŮɑ ŮˊŮɝŮɟɔŬůɑŬ, 

ŮɘůɐɢɗɖůŬɜ ůŮ ɚɞɔɘůɛɘəɧ ůŰŬŰɘůŰɘəɐɠ ŬɜɎɚɡůɖɠ ɧˊɞɡ əŬɘ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ɖ Ůˊɘɚɞɔɐ 

Űɖɠ ɛŮɗɞŭɞɚɞɔɑŬɠ ɔɘŬ Űɖɜ ůŰŬŰɘůŰɘəɐ ŮˊŮɝŮɟɔŬůɑŬ Űɞɡɠ. 

ɆŰɞ ŮˊɧɛŮɜɞ ůŰɎŭɘɞ, ŬɜŬˊŰɨɢɗɖəŬɜ ŰŬ ɛŬɗɖɛŬŰɘəɎ ɛɞɜŰɏɚŬ əŬɘ ˊŬɟɞɡůɘɎůŰɖəŬɜ ŰŬ 

ŬˊɞŰŮɚɏůɛŬŰɎ Űɞɡɠ, ɧˊɞɡ ˊŮɟɘɔɟɎűŮŰŬɘ ɖ Ůˊɘɟɟɞɐ Űɖɠ ɢɟɐůɖɠ Űɞɡ əɘɜɖŰɞɨ ŰɖɚŮűɩɜɞɡ 

ůŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ əɡəɚɞűɞɟɑŬɠ əŬɘ ŬůűɎɚŮɘŬɠ Űɤɜ ˊŮɕɩɜ. ɇɏɚɞɠ, ˊŬɟŬŰɏɗɖəŬɜ ŰŬ 

ůɡɛˊŮɟɎůɛŬŰŬ ˊɞɡ ˊɟɞɏəɡɣŬɜ ɔɘŬ ŰŬ ůɡɜɞɚɘəɎ ŮɟɤŰɐɛŬŰŬ Űɖɠ ɏɟŮɡɜŬɠ. ɄŬɟŬəɎŰɤ 

ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ɡˊɧ ɛɞɟűɐ ŭɘŬɔɟɎɛɛŬŰɞɠ ɟɞɐɠ, ŰŬ ŭɘŬŭɞɢɘəɎ ůŰɎŭɘŬ ˊɞɡ 

ŬəɞɚɞɡɗɐɗɖəŬɜ əŬŰɎ Űɖɜ Ůəˊɧɜɖůɖ Űɖɠ ȹɘˊɚɤɛŬŰɘəɐɠ ȺɟɔŬůɑŬɠ. 

ȹɘɎɔɟŬɛɛŬ 1.4: ȹɘɎɔɟŬɛɛŬ ɟɞɐɠ Űɤɜ ůŰŬŭɑɤɜ Ůəˊɧɜɖůɖɠ Űɖɠ ȹɘˊɚɤɛŬŰɘəɐɠ ȺɟɔŬůɑŬɠ 
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1.4  ȹɃɀȼ ȹȽɄȿɋɀȷɇȽȾȼɆ ȺɅũȷɆȽȷɆ 

 

ɆŰɞ ˊŬɟɧɜ ɡˊɞəŮűɎɚŬɘɞ, ˊŬɟɞɡůɘɎɕŮŰŬɘ ɖ ŭɞɛɐ Űɖɠ ȹɘˊɚɤɛŬŰɘəɐɠ ȺɟɔŬůɑŬɠ ɛɏůɤ Űɖɠ 

ůɡɜɞˊŰɘəɐɠ ŬɜŬűɞɟɎɠ Űɞɡ ˊŮɟɘŮɢɞɛɏɜɞɡ Űɞɡ ŮəɎůŰɞŰŮ əŮűŬɚŬɑɞɡ Űɖɠ. 

ɆŰɞ əŮűɎɚŬɘɞ 1, Űɞ ɞˊɞɑɞ ŮɑɜŬɘ ŮɘůŬɔɤɔɘəɧ, ɔɑɜŮŰŬɘ ɛɑŬ ůɨɜŰɞɛɖ ˊŬɟɞɡůɑŬůɖ Űɞɡ 

ŬɜŰɘəŮɘɛɏɜɞɡ Űɖɠ ɞŭɘəɐɠ ŬůűɎɚŮɘŬɠ, əŬɘ ˊɘɞ ůɡɔəŮəɟɘɛɏɜŬ Űɖɠ ŬůűɎɚŮɘŬɠ Űɤɜ ˊŮɕɩɜ, ůŮ 

Ůɗɜɘəɧ əŬɘ ŮɡɟɤˊŬɥəɧ ŮˊɑˊŮŭɞ ɛɏůɤ Űɖɠ ˊŬɟɎɗŮůɖɠ ˊɘɜɎəɤɜ əŬɘ ŭɘŬɔɟŬɛɛɎŰɤɜ. ȰˊŮɘŰŬ, 

ˊŮɟɘɔɟɎűŮŰŬɘ Űɞ ŬɜŰɘəŮɑɛŮɜɞ əŬɘ ɞ ůŰɧɢɞɠ Űɖɠ ȹɘˊɚɤɛŬŰɘəɐɠ ȺɟɔŬůɑŬɠ əŬɘ ŰɑɗŮɜŰŬɘ ŰŬ 

ŮɟɤŰɐɛŬŰŬ ˊɟɞɠ ŭɘŮɟŮɨɜɖůɖ. ȷəɞɚɞɡɗŮɑ ɖ ůɡɜɞˊŰɘəɐ ˊŮɟɘɔɟŬűɐ Űɖɠ ɛŮɗɞŭɞɚɞɔɑŬɠ ɛŮ Űɖɜ 

ˊŬɟɎɗŮůɖ Űɞɡ ŭɘŬɔɟɎɛɛŬŰɞɠ ɟɞɐɠ ɔɘŬ əŬɚɨŰŮɟɖ əŬŰŬɜɧɖůɖ əŬɗɩɠ əŬɘ ɖ ůɨɜɞɣɖ Űɖɠ 

ŭɞɛɐɠ. 

ɆŰɞ əŮűɎɚŬɘɞ 2, ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ ˊɞɡ ˊɟɞɏəɡɣŬɜ ɨůŰŮɟŬ Ŭˊɧ ŮəŰŮɜɐ 

ɓɘɓɚɘɞɔɟŬűɘəɐ ŬɜŬůəɧˊɖůɖ ŮɟŮɡɜɩɜ ɛŮ ˊŬɟŮɛűŮɟɏɠ ŬɜŰɘəŮɑɛŮɜɞ. ɆɖɛŮɘɩɜŮŰŬɘ ɧŰɘ 

əŬɛɑŬ Ŭˊɧ Űɘɠ ˊŬɟŬŰɘɗɏɛŮɜŮɠ ŮɟɔŬůɑŮɠ ŭŮɜ ŬűɞɟɎ ɏɟŮɡɜŬ ůŮ Ůɚɚɖɜɘəɧ ŮˊɑˊŮŭɞ, Ůɜɩ ɧɚŮɠ 

ɏɢɞɡɜ ŭɖɛɞůɘŮɡŰŮɑ ůŮ ŮˊɘůŰɖɛɞɜɘəɎ ˊŮɟɘɞŭɘəɎ. ɆŰɖ ůɡɜɏɢŮɘŬ, ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ůɨɜɞɣɖ 

Űɤɜ ɛŮɗɞŭɞɚɞɔɘɩɜ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ əŬɘ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ůɡɔəŮɜŰɟɤŰɘəɎ ɧɚŬ ŰŬ 

ŬˊɞŰŮɚɏůɛŬŰŬ. 

ɆŰɞ əŮűɎɚŬɘɞ 3, ˊɞɡ ŬˊɞŰŮɚŮɑ Űɞ ɗŮɤɟɖŰɘəɧ ɡˊɧɓŬɗɟɞ, ŬɜŬɚɨŮŰŬɘ ɖ əŬŰɖɔɞɟɑŬ ɔɘŬ Űɖɜ 

ŮəɎůŰɞŰŮ ŮˊɘɚŮɢɗŮɑůŬ ɛŮɗɞŭɞɚɞɔɑŬ, ŭɖɚŬŭɐ Űɖ ɔɟŬɛɛɘəɐ əŬɘ Űɖ ɚɞɔɘůŰɘəɐ ˊŬɚɘɜŭɟɧɛɖůɖ. 

ȷɟɢɘəɎ, əŬŰŬɔɟɎűɞɜŰŬɘ ɧɚŬ ŰŬ ůŰɞɘɢŮɑŬ ˊɞɡ ŮɑɜŬɘ ŬˊŬɟŬɑŰɖŰŬ ɔɘŬ Űɖɜ ŮűŬɟɛɞɔɐ Űɖɠ əɎɗŮ 

ɛŮɗɧŭɞɡ əŬɘ ˊŬɟɞɡůɘɎɕŮŰŬɘ ɖ ŬəɞɚɞɡɗŮɑůŬ ŭɘŬŭɘəŬůɑŬ ˊŬɟŬɔɤɔɐɠ Űɤɜ ɛɞɜŰɏɚɤɜ əŬɗɩɠ 

əŬɘ ɞɘ ůŰŬŰɘůŰɘəɞɑ ɏɚŮɔɢɞɘ ˊɞɡ ˊɟɏˊŮɘ ˊɟŬɔɛŬŰɞˊɞɘɖɗɞɨɜ. ɇɞ əŮűɎɚŬɘɞ ɞɚɞəɚɖɟɩɜŮŰŬɘ ɛŮ 

ɛɑŬ ůɨɜŰɞɛɖ ˊŬɟɎɗŮůɖ Űɤɜ ɓɖɛɎŰɤɜ ˊɞɡ ŬəɞɚɞɡɗɞɨɜŰŬɘ ɔɘŬ Űɖɜ ŮˊŮɝŮɟɔŬůɑŬ Űɤɜ 

ŭŮŭɞɛɏɜɤɜ ůŰɞ Ůɘŭɘəɧ ɚɞɔɘůɛɘəɧ ůŰŬŰɘůŰɘəɐɠ ŬɜɎɚɡůɖɠ. 

ɇɞ əŮűɎɚŬɘɞ 4, ŬűɞɟɎ Űɖ ŭɘŬŭɘəŬůɑŬ ůɡɚɚɞɔɐɠ əŬɘ ŮˊŮɝŮɟɔŬůɑŬɠ Űɤɜ ůŰɞɘɢŮɑɤɜ ˊɞɡ 

ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ɔɘŬ Űɖɜ ˊŬɟɞɨůŬ ȹɘˊɚɤɛŬŰɘəɐ ȺɟɔŬůɑŬ. ȷɟɢɘəɎ, ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ 

ŮəŰŮɜɐɠ ˊŮɟɘɔɟŬűɐ Űɞɡ ˊŮɘɟɎɛŬŰɞɠ ˊɞɡ ŮűŬɟɛɧůŰɖəŮ, Ůɜɩ Ŭəɞɚɞɨɗɤɠ ˊŬɟɞɡůɘɎɕŮŰŬɘ ɖ 

ŮˊŮɝŮɟɔŬůɑŬ Űɤɜ ŭŮŭɞɛɏɜɤɜ, ɏɤɠ ɜŬ ŬˊɞəŰɐůɞɡɜ Űɖɜ ŰŮɚɘəɐ Űɞɡɠ ɛɞɟűɐ, ˊɟɞəŮɘɛɏɜɞɡ ɜŬ 

ŮɘůŬɢɗɞɨɜ ůŰɞ ɚɞɔɘůɛɘəɧ ůŰŬŰɘůŰɘəɐɠ ŬɜɎɚɡůɖɠ. ɇɏɚɞɠ, ˊŬɟŬŰɑɗŮɜŰŬɘ ŮɜŭŮɘəŰɘəɎ ɞɟɘůɛɏɜɞɘ 

ˊɑɜŬəŮɠ ŭŮŭɞɛɏɜɤɜ əŬɗɩɠ əŬɘ ˊŮɟɘɔɟŬűɘəɎ ůŰɞɘɢŮɑŬ.  

ɆŰɞ əŮűɎɚŬɘɞ 5, ˊŬɟɞɡůɘɎɕŮŰŬɘ ŬɜŬɚɡŰɘəɎ ɖ ŭɘŬŭɘəŬůɑŬ əŬɘ ɛŮɗɞŭɞɚɞɔɑŬ ˊɞɡ 

ŬəɞɚɞɡɗɐɗɖəŮ ɔɘŬ Űɖɜ ˊŬɟŬɔɤɔɐ Űɤɜ ɛɞɜŰɏɚɤɜ əŬɘ Űɖɜ ŮɝŬɔɤɔɐ Űɤɜ ŰŮɚɘəɩɜ 

ŬˊɞŰŮɚŮůɛɎŰɤɜ. ɄɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ůɨɔəɟɘůɖ Űɤɜ ɛɞɜŰɏɚɤɜ ˊɞɡ Ŭűɞɟɞɨɜ Űɖ ɢɟɐůɖ ɐ ɛɖ 

əɘɜɖŰɞɨ ŰɖɚŮűɩɜɞɡ, ŬɜŬɚɨɞɜŰŬɘ ɞɘ ůɡůɢŮŰɑůŮɘɠ Űɤɜ Ůˊɘɛɏɟɞɡɠ ɛŮŰŬɓɚɖŰɩɜ Ůɜɩ ŰŬ ŰŮɚɘəɎ 

ɛɞɜŰɏɚŬ ůɡɜɞŭŮɨɞɜŰŬɘ əŬɘ Ŭˊɧ ŭɘŬɔɟɎɛɛŬŰŬ ŮɡŬɘůɗɖůɑŬɠ ɔɘŬ Űɖɜ əŬɚɨŰŮɟɖ ŬˊɞŰɨˊɤůɖ 

Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ. 

ɇɞ əŮűɎɚŬɘɞ 6, ˊŮɟɘɚŬɛɓɎɜŮɘ ŰŬ ůɡɛˊŮɟɎůɛŬŰŬ ˊɞɡ ˊɟɞɏəɡɣŬɜ Ŭˊɧ Űɖɜ ŮɟɛɖɜŮɑŬ Űɤɜ 

ŰŮɚɘəɩɜ ɛŬɗɖɛŬŰɘəɩɜ ɛɞɜŰɏɚɤɜ. ɀɏůɤ ŬɡŰɩɜ ŮˊɘɢŮɘɟŮɑŰŬɘ ɜŬ ŭɞɗŮɑ ŬˊɎɜŰɖůɖ ůŰɞ 

ŬɜŰɘəŮɑɛŮɜɞ Űɖɠ ȹɘˊɚɤɛŬŰɘəɐɠ ȺɟɔŬůɑŬɠ. 

ɆŰɞ əŮűɎɚŬɘɞ 7, ˊŬɟŬŰɑɗŮŰŬɘ ůŮ ɛɞɟűɐ əŬŰŬɚɧɔɞɡ Űɞ ůɨɜɞɚɞ Űɤɜ ɓɘɓɚɘɞɔɟŬűɘəɩɜ 

ŮɟŮɡɜɩɜ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ əŬɗɩɠ əŬɘ ůŰŬŰɘůŰɘəɏɠ ɏɜɜɞɘŮɠ əŬɘ ɛɏɗɞŭɞɘ ˊɞɡ 

ŬɜŬɚɨɗɖəŬɜ.
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2. ȸȽȸȿȽɃũɅȷūȽȾȼ ȷɁȷɆȾɃɄȼɆȼ 

 

2.1  ȺȽɆȷũɋũȼ  

 

ɇɞ ůɡɔəŮəɟɘɛɏɜɞ əŮűɎɚŬɘɞ ŬűɞɟɎ ůŰɖ ɓɘɓɚɘɞɔɟŬűɘəɐ ŬɜŬůəɧˊɖůɖ, ɖ ɞˊɞɑŬ 

ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ůŰɞ ˊɚŬɑůɘɞ Űɖɠ Ůəˊɧɜɖůɖɠ Űɖɠ ˊŬɟɞɨůŬɠ ȹɘˊɚɤɛŬŰɘəɐɠ ȺɟɔŬůɑŬɠ. 

ɄŬɟɞɡůɘɎɕɞɜŰŬɘ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ ŭɘŮɗɜɩɜ ŮɟŮɡɜɩɜ, Űɤɜ ɞˊɞɑɤɜ Űɞ ŬɜŰɘəŮɑɛŮɜɞ 

ˊŬɟɞɡůɘɎɕŮɘ ůɡɜɎűŮɘŬ ɛŮ ŰŬ ɡˊɧ ɛŮɚɏŰɖ ɕɖŰɐɛŬŰŬ, ɧˊɤɠ ŬɡŰɎ ˊŬɟɞɡůɘɎůŰɖəŬɜ 

ůɡɜɞˊŰɘəɎ ůŰɞ ˊɟɞɖɔɞɨɛŮɜɞ əŮűɎɚŬɘɞ. 

ȷɟɢɘəɎ, ˊŬɟŬŰɑɗŮɜŰŬɘ ɏɟŮɡɜŮɠ ɞɘ ɞˊɞɑŮɠ ŬɜŬűɏɟɞɜŰŬɘ ůŰɖ ůɡůɢɏŰɘůɖ Űɖɠ ŰŬɢɨŰɖŰŬɠ 

ŭɘɏɚŮɡůɖɠ Űɤɜ ˊŮɕɩɜ Ŭˊɧ ŭɘŬɓɎůŮɘɠ (ůɖɛŬŰɞŭɞŰɞɨɛŮɜŮɠ əŬɘ ɛɖ) ɛŮ Űɖ ɢɟɐůɖ əɘɜɖŰɞɨ 

ŰɖɚŮűɩɜɞɡ ɔɘŬ ŬˊɞůŰɞɚɐ ɛɖɜɡɛɎŰɤɜ əŬɘ ˊɚɞɐɔɖůɖ ůŰɞ ŭɘŬŭɑəŰɡɞ. ɆŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ 

ůɡɛˊŮɟɘɚŬɛɓɎɜɞɜŰŬɘ əŬɘ ŬɡŰɎ ˊɞɡ Ŭűɞɟɞɨɜ Űɞɡɠ ˊŮɕɞɨɠ ˊɞɡ ŭŮɜ ˊɟŬɔɛŬŰɞˊɞɘɞɨůŬɜ 

ɢɟɐůɖ əɘɜɖŰɞɨ əŬŰɎ Űɖ ŭɘɏɚŮɡůɐ Űɞɡɠ, əŬɗɩɠ ŬˊɩŰŮɟɞɠ ůəɞˊɧɠ Űɖɠ ȹɘˊɚɤɛŬŰɘəɐɠ 

ȺɟɔŬůɑŬ ŮɑɜŬɘ ɖ ůɨɔəɟɘůɖ Űɤɜ ŭɨɞ əŬŰɖɔɞɟɘɩɜ ˊŮɕɩɜ. ɄŬɟɧŰɘ ůŰɖɜ ˊŬɟɞɨůŬ 

ȹɘˊɚɤɛŬŰɘəɐ ȺɟɔŬůɑŬ ŬɜŬɚɨɗɖəŮ ɖ Ůˊɘɟɟɞɐ Űɖɠ ɢɟɐůɖɠ Űɞɡ əɘɜɖŰɞɨ ůŮ 

ůɖɛŬŰɞŭɞŰɞɨɛŮɜŮɠ ŭɘŬɓɎůŮɘɠ, ůŰɖ ɓɘɓɚɘɞɔɟŬűɑŬ ůɡɛˊŮɟɘɚɐűɗɖəŬɜ ɏɟŮɡɜŮɠ əŬɘ ɔɘŬ Űɞɡɠ 

ŭɨɞ Űɨˊɞɡɠ ŭɘŬɓɎůŮɤɜ əŬɗɩɠ ŭŮɜ ɡˊɐɟɢŮ ˊɚɖɗɩɟŬ ŭɘŬɗɏůɘɛɤɜ ŭŮŭɞɛɏɜɤɜ. ɆŰɖ 

ůɡɜɏɢŮɘŬ, ˊŬɟŬŰɑɗŮɜŰŬɘ ɞɘ ɏɟŮɡɜŮɠ ɞɘ ɞˊɞɑŮɠ ˊŬɟɞɡůɘɎɕɞɡɜ ŭŮŭɞɛɏɜŬ ˊɞɡ ůɡůɢŮŰɑɕɞɡɜ Űɖ 

ɢɟɐůɖ əɘɜɖŰɞɨ ŰɖɚŮűɩɜɞɡ Ŭˊɧ Űɞɡɠ ˊŮɕɞɨɠ ɛŮ ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ ŬůűɎɚŮɘɎɠ Űɞɡɠ, ɛŮ 

ɏɛűŬůɖ ůŰɖɜ ˊɘɗŬɜɧŰɖŰŬ Ůɛˊɚɞəɐɠ ůŮ ˊŬɟôɞɚɑɔɞɜ ŬŰɡɢɐɛŬŰŬ əŬŰɎ Űɖ ŭɘɏɚŮɡůɐ Űɞɡɠ 

Ŭˊɧ Űɖ ŭɘɎɓŬůɖ. ɆɖɛŮɘɩɜŮŰŬɘ ɧŰɘ ɞɟɘůɛɏɜŮɠ ɏɟŮɡɜŮɠ ŭɘɏɗŮŰŬɜ ŬˊɞŰŮɚɏůɛŬŰŬ ɔɘŬ ŰŬ ŭɨɞ 

ɕɖŰɐɛŬŰŬ əŬɘ ɔɘô ŬɡŰɧ Űɞ ɚɧɔɞ ŮɜŰɎɢɗɖəŬɜ əŬɘ ůŰɘɠ ŭɨɞ əŬŰɖɔɞɟɑŮɠ. 

ũɘŬ əɎɗŮ ŮˊɘůŰɖɛɞɜɘəɐ ŮɟɔŬůɑŬ, ˊŬɟɞɡůɘɎɕŮŰŬɘ ɛɑŬ ůɨɜŰɞɛɖ ˊŮɟɑɚɖɣɐ Űɖɠ əŬɗɩɠ əŬɘ ɖ 

ɛŮɗɞŭɞɚɞɔɑŬ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ əŬɘ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ ˊɞɡ ˊɟɞɏəɡɣŬɜ. ɀɏůɤ Űɖɠ 

ɓɘɓɚɘɞɔɟŬűɘəɐɠ ŬɜŬůəɧˊɖůɖɠ ŮˊɘɢŮɘɟɐɗɖəŮ ɞ ˊɟɞůŭɘɞɟɘůɛɧɠ Űɖɠ əŬŰŬɚɚɖɚɧŰŮɟɖɠ 

ɛŮɗɧŭɞɡ ɔɘŬ Űɖɜ ŬɜŰɘɛŮŰɩˊɘůɖ Űɞɡ ŬɜŰɘəŮɘɛɏɜɞɡ Űɖɠ ȹɘˊɚɤɛŬŰɘəɐɠ ȺɟɔŬůɑŬɠ. ȼ ˊŬɟɎɗŮůɖ 

Űɤɜ ŮɟŮɡɜɩɜ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ɛŮ ɢɟɞɜɞɚɞɔɘəɐ ůŮɘɟɎ. 

 

2.2   ɆɈɆɉȺɇȽɆȼ ɉɅȼɆȼɆ ȾȽɁȼɇɃɈ ɇȼȿȺūɋɁɃɈ KAI ɇȷɉɈɇȼɇȷɆ ɄȺȻɋɁ  
 

2.2.1 Impact of social and technological distraction on pedestrian crossing 

behaviour: an observational study (Thompson, et al., 2013) 

 

ɆŰɖ ůɡɔəŮəɟɘɛɏɜɖ ɏɟŮɡɜŬ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ɛŮɚɏŰɖ ɓŬůɘůɛɏɜɖ ůŰɖɜ ˊŬɟŬŰɐɟɖůɖ Űɖɠ 

ůɡɛˊŮɟɘűɞɟɎɠ Űɤɜ ˊŮɕɩɜ ůŮ Ůɑəɞůɘ ŮˊɘəɑɜŭɡɜŮɠ ŭɘŬůŰŬɡɟɩůŮɘɠ, ůɖɛŬŰɞŭɞŰɞɨɛŮɜŮɠ əŬɘ 

ɛɖ, ůŰɖɜ ˊŮɟɘɞɢɐ Űɞɡ ɆɘɎŰɚ, ůŰɖɜ ɃɡɎůɘɜɔəŰɞɜ. ɆɖɛŮɘɩɜŮŰŬɘ ɧŰɘ ɞɘ ůɡɔəŮəɟɘɛɏɜŮɠ 

ŭɘŬůŰŬɡɟɩůŮɘɠ ŮˊɘɚɏɢɗɖəŬɜ əŬɗɩɠ ŭɘɏɗŮŰŬɜ Űɞɜ ɡɣɖɚɧŰŮɟɞ Ŭɟɘɗɛɧ ŰɟŬɡɛŬŰɘůɛɩɜ ˊŮɕɩɜ 

ůɨɛűɤɜŬ ɛŮ ŰŬ ŭɘŬɗɏůɘɛŬ ŭŮŭɞɛɏɜŬ Űɤɜ Űɟɘɩɜ ˊɟɞɖɔɞɨɛŮɜɤɜ ŮŰɩɜ. Ɇəɞˊɧɠ Űɖɠ 

ɏɟŮɡɜŬɠ, ɐŰŬɜ ɖ ɛŮɚɏŰɖ Űɖɠ Ůˊɘɟɟɞɐɠ Űɖɠ ŬˊɧůˊŬůɖɠ ˊɟɞůɞɢɐɠ ɚɧɔɤ Űɖɠ ɢɟɐůɖɠ Űɞɡ 

əɘɜɖŰɞɨ ŰɖɚŮűɩɜɞɡ ůŰɖɜ ŰŬɢɨŰɖŰŬ əŬɘ ůŰɖ ůɡɛˊŮɟɘűɞɟɎ Űɤɜ ˊŮɕɩɜ. 

ũɘŬ Űɘɠ ŬɜɎɔəŮɠ Űɞɡ ˊŮɘɟɎɛŬŰɞɠ, ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŬɜ ɛŮŰɟɐůŮɘɠ ůŮ ŰɟɑŬ ɢɟɞɜɘəɎ ˊɚŬɑůɘŬ, 

ˊɟɤɑ, ɛŮůɖɛɏɟɘ əŬɘ ŬˊɧɔŮɡɛŬ, əŬɘ ůɡɜɞɚɘəɎ ɛŮŰɟɐɗɖəŬɜ 1.102 ˊŮɕɞɑ. ɆŮ əɎɗŮ 

ŭɘŬůŰŬɨɟɤůɖ ɞɘ ˊŬɟŬŰɖɟɖŰɏɠ ůɖɛŮɑɤɜŬɜ Űɧůɞ ŰŬ ŭɖɛɞɔɟŬűɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɤɜ 
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ˊŮɕɩɜ ɧůɞ əŬɘ ɢŬɟŬəŰɖɟɘůŰɘəɎ ˊɞɡ ŬűɞɟɞɨůŬɜ Űɖ ůɡɛˊŮɟɘűɞɟɎ Űɞɡɠ, ɔɘŬ ˊŬɟɎŭŮɘɔɛŬ Űɖ 

ɢɟɐůɖ əɘɜɖŰɞɨ ŰɖɚŮűɩɜɞɡ (ɞɛɘɚɑŬ ůŰɞ əɘɜɖŰɧ Űɖɚɏűɤɜɞ, ŬˊɞůŰɞɚɐ ɛɖɜɡɛɎŰɤɜ ɐ ɢɟɐůɖ 

ŬəɞɡůŰɘəɩɜ ɔɘŬ ŬəɟɧŬůɖ ɛɞɡůɘəɐɠ). Ɇɡɔɢɟɧɜɤɠ ɛŮŰɟɐɗɖəŬɜ əŬɘ ɎɚɚŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ, 

ɧˊɤɠ Űɞ ˊɚɎŰɞɠ Űɖɠ ɞŭɞɨ, ɞ Ŭɟɘɗɛɧɠ Űɤɜ ɚɤɟɑŭɤɜ, ɖ əŬŰŮɨɗɡɜůɖ Űɤɜ ˊŮɕɩɜ, ɖ 

ůɡɛɛɧɟűɤůɖ ɐ ɛɖ ɛŮ Űɞɡɠ űɤŰŮɘɜɞɨɠ ůɖɛŬŰɞŭɧŰŮɠ əŬɗɩɠ əŬɘ Ŭɜ əɞɘŰɞɨůŬɜ ŭŮɝɘɎ ɐ 

ŬɟɘůŰŮɟɎ ˊɟɘɜ ŭɘŬůɢɑůɞɡɜ Űɖ ŭɘŬůŰŬɨɟɤůɖ. 

ũɘŬ Űɖɜ ŮˊŮɝŮɟɔŬůɑŬ Űɤɜ ŭŮŭɞɛɏɜɤɜ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ŰŬ ˊɟɞɔɟɎɛɛŬŰŬ Excel əŬɘ Stata 

11, əŬɘ ɨůŰŮɟŬ Ŭˊɧ Űɖɜ ŮűŬɟɛɞɔɐ Űɖɠ ɔɟŬɛɛɘəɐɠ ˊŬɚɘɜŭɟɧɛɖůɖɠ ˊɟɞɏəɡɣŮ ɛɞɜŰɏɚɞ 

(Cross per lane) Űɞ ɞˊɞɑɞ ůɡůɢŮŰɑɕŮɘ Űɞ ɢɟɧɜɞ ŭɘɏɚŮɡůɖɠ Ŭˊɧ Űɖ ɛɑŬ ɚɤɟɑŭŬ (ůŮ sec) ɛŮ 

ŭɘɎűɞɟɞɡɠ ˊŬɟɎɔɞɜŰŮɠ, ɏɜŬɠ Ŭˊɧ Űɞɡɠ ɞˊɞɑɞɡɠ ŮɑɜŬɘ əŬɘ ɖ ɢɟɐůɖ əɘɜɖŰɞɨ ɔɘŬ ŬˊɞůŰɞɚɐ 

ɛɖɜɡɛɎŰɤɜ. ɇɞ ɛɞɜŰɏɚɞ ˊɞɡ ɟ́ɞŰɎɗɖəŮ ŮɑɜŬɘ Űɞ Ůɝɐɠ: 

Cross per lane = 0,22ĬDistraction (handheld phone) + 0,38ĬDistraction (handsfree 

phone) + 0,55ĬDistraction (texting) ï 0,16ĬDistraction (music) + 0,21ĬDistraction (other) 

+ 0,19ĬBeing in a group talking + 0,14ĬGender (Female) + 0,09ĬAge (<18) + 0,11ĬAge 

(25-44)+ 0,27ĬAge (45-64) + 0,87ĬAge (65+). 

Ⱥɝɐɢɗɖ, ɚɞɘˊɧɜ, Űɞ ůɡɛˊɏɟŬůɛŬ ɧŰɘ ɞɘ ˊŮɕɞɑ ˊɞɡ ˊŬɟɞɡůɑŬɕŬɜ ŬˊɧůˊŬůɖ ˊɟɞůɞɢɐɠ 

ɚɧɔɤɜ ŬˊɞůŰɞɚɐɠ ɛɖɜɡɛɎŰɤɜ ˊɟŬɔɛŬŰɞˊɞɘɞɨůŬɜ ɛŮɔŬɚɨŰŮɟɞ ɢɟɧɜɞ ŭɘɏɚŮɡůɖɠ Űɖɠ 

ɞŭɞɨ əŬŰɎ 0,55 sec ůŮ ůɢɏůɖ ɛŮ ŬɡŰɞɨɠ ˊɞɡ ŭŮɜ ɏəŬɜŬɜ ɢɟɐůɖ əɘɜɖŰɞɨ ŰɖɚŮűɩɜɞɡ. ɇɏɚɞɠ, 

Ŭˊɧ Űɘɠ ɛŮŰɟɐůŮɘɠ ˊɞɡ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŬɜ, ˊɟɞɏəɡɣŮ ɧŰɘ Űɞ 29,8% ŭɘɏɟɢɞɜŰŬɜ Ŭˊɧ Űɖɜ 

ɞŭɧ əɎɜɞɜŰŬɠ ɢɟɐůɖ əɘɜɖŰɞɨ, əŬɘ ůɡɔəŮəɟɘɛɏɜŬ Űɞ 7,3% ˊɟŬɔɛŬŰɞˊɞɘɞɨůŮ ŬˊɞůŰɞɚɐ 

ɛɖɜɡɛɎŰɤɜ.  

 

2.2.2 Effects of using a smart phone on pedestriansô attention and walking (Haga, 

et al., 2015) 

 

ɆŰɞ ůɡɔəŮəɟɘɛɏɜɞ ˊŮɑɟŬɛŬ ŮɟɔŬůŰɖɟɑɞɡ ˊɞɡ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ůŰɖɜ ȽŬˊɤɜɑŬ, 24 

ˊɟɞˊŰɡɢɘŬəɞɑ űɞɘŰɖŰɏɠ ˊŮɟˊɎŰɖůŬɜ ɔɘŬ ɏɜŬ ɚŮˊŰɧ əŬŰɎ ɛɐəɞɠ ŰŮŰɟŬɔɩɜɞɡ ˊŮɟɘɛɏŰɟɞɡ 

3mĬ3m, ɞɟɘɞɗŮŰɖɛɏɜɞɡ ŮɜŰɧɠ Űɞɡ ŭŬˊɏŭɞɡ. Ɇəɞˊɧɠ Űɞɡ ˊŮɘɟɎɛŬŰɞɠ, ɐŰŬɜ ɖ ɛŮɚɏŰɖ Űɤɜ 

ŮˊɘˊŰɩůŮɤɜ Űɖɠ ɢɟɐůɖɠ Űɞɡ ɏɝɡˊɜɞɡ əɘɜɖŰɞɨ ŰɖɚŮűɩɜɞɡ əŬŰɎ Űɖ ɓɎŭɘůɖ ůŰɖɜ ɏɔəŬɘɟɖ 

ŬɜŰŬˊɧəɟɘůɖ ůŮ ŮɟŮɗɑůɛŬŰŬ. 

ȾŬɗô ɧɚɖ Űɖ ŭɘɎɟəŮɘŬ Űɞɡ ˊŮɘɟɎɛŬŰɞɠ, ɞɘ űɞɘŰɖŰɏɠ ɏűŮɟŬɜ ůŰɞ ɏɜŬ Űɞɡɠ ɢɏɟɘ Űɞ əɘɜɖŰɧ 

Űɖɚɏűɤɜɞ (iPhone 5s), Űɞ ɞˊɞɑɞ ɢɟɖůɘɛɞˊɞɘɞɨůŬɜ ŮɑŰŮ ɔɘŬ ŬˊɞůŰɞɚɐ ɛɖɜɡɛɎŰɤɜ, ɔɘŬ 

ˊɟɞɓɞɚɐ ŰŬɘɜɘɩɜ, ɔɘŬ video games ŮɑŰŮ Ŭˊɚɩɠ Űɞ əɟŬŰɞɨůŬɜ ɢɤɟɑɠ ɜŬ ˊɟŬɔɛŬŰɞˊɞɘɞɨɜ 

əɎˊɞɘŬ ŮɜɏɟɔŮɘŬ (control group). ȷɟɢɘəɎ, ɞɘ űɞɘŰɖŰɏɠ ůɡɛˊɚɐɟɤůŬɜ Űɞ ɏɜŰɡˊɞ 

ůɡɔəŬŰɎɗŮůɖɠ ɔɘŬ Űɖ ůɡɛɛŮŰɞɢɐ Űɞɡɠ, əŬɘ ɏˊŮɘŰŬ ɧůɞɘ ŭŮɜ ɐŰŬɜ ŮɝɞɘəŮɘɤɛɏɜɞɘ ɛŮ Űɞ 

ůɡɔəŮəɟɘɛɏɜɞ Űɨˊɞ ŰɖɚŮűɩɜɞɡ ŮɝŬůəɐɗɖəŬɜ ůŰɖɜ ŬˊɞůŰɞɚɐ ɛɖɜɡɛɎŰɤɜ ɛɏůɤ ŬɡŰɞɨ. 

ɆŰɖ ůɡɜɏɢŮɘŬ, ŮəŰɏɚŮůŬɜ Űɞ ˊŮɑɟŬɛŬ ɛɑŬ űɞɟɎ ɔɘŬ əɎɗŮ əŬŰɖɔɞɟɑŬ ˊɞɡ ŬɜŬűɏɟɗɖəŮ 

ˊŬɟŬˊɎɜɤ. ȷɜŬűɞɟɘəɎ ɛŮ Űɖ ůɡɜɗɐəɖ ɔɘŬ Űɖɜ ŬˊɞůŰɞɚɐ ɛɖɜɡɛɎŰɤɜ, ɞɘ űɞɘŰɖŰɏɠ ɏˊɟŮˊŮ 

əŬɗɩɠ ˊŮɟˊŬŰɞɨůŬɜ ɜŬ ˊɚɖəŰɟɞɚɞɔɞɨɜ ůŰɑɢɞɡɠ Ůɜɧɠ ŰɟŬɔɞɡŭɘɞɨ əŬɘ ɜŬ ŬɜŰŬˊɞəɟɑɜɞɜŰŬɘ 

ŰŬɡŰɧɢɟɞɜŬ ůŮ ɖɢɖŰɘəɎ əŬɘ ɞˊŰɘəɎ ůɐɛŬŰŬ ˊɞɡ ůŰɏɚɜɞɜŰŬɜ Ŭˊɧ ɖɢŮɑŬ əŬɘ ɞɗɧɜŮɠ 

ŰɞˊɞɗŮŰɖɛɏɜŬ ůŰɞ ŮɟɔŬůŰɐɟɘɞ. Ɇəɞˊɧɠ ɐŰŬɜ ɖ ŰŬɢɨŰŮɟɖ ŬɜŰŬˊɧəɟɘůɖ ůŰŬ ůɐɛŬŰŬ, 
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ˊŬŰɩɜŰŬɠ Űɞ ŭŮɝɑ ɐ Űɞ ŬɟɘůŰŮɟɧ ˊɚɐəŰɟɞ ůŰɞ ŬůɨɟɛŬŰɞ ˊɞɜŰɑəɘ ˊɞɡ ɏűŮɟŬɜ ůŰɞ ŮɚŮɨɗŮɟɧ 

Űɞɡɠ ɢɏɟɘ.  

ȹŮŭɞɛɏɜɞɡ ɧŰɘ ɖ ŭɘɎɟəŮɘŬ Űɖɠ ŭɞəɘɛŬůɑŬɠ ɔɘŬ əɎɗŮ əŬŰɖɔɞɟɑŬ ɐŰŬɜ ɖ ɑŭɘŬ, ɖ ŭɘŬɜɡɧɛŮɜɖ 

ŬˊɧůŰŬůɖ ɐŰŬɜ ŬɜŰɘˊɟɞůɤˊŮɡŰɘəɐ Űɖɠ ŰŬɢɨŰɖŰŬɠ ɓŬŭɑůɛŬŰɞɠ Űɤɜ űɞɘŰɖŰɩɜ. ȷˊɧ Űɘɠ 

ɛŮŰɟɐůŮɘɠ ˊɟɞɏəɡɣŮ ɧŰɘ ɞɘ űɞɘŰɖŰɏɠ ˊɞɡ ŬɜɐəŬɜ ůŰɖɜ əŬŰɖɔɞɟɑŬ Űɞɡ control group 

ˊŮɟˊɎŰɖůŬɜ ˊŮɟɑˊɞɡ 3,97 ɔɨɟɞɡɠ ůŮ ɏɜŬ ɚŮˊŰɧ Ůɜɩ ɧůɞɘ ɏůŰŮɚɜŬɜ ɛɖɜɨɛŬŰŬ 

ˊŮɟˊɎŰɖůŬɜ ůŰɞɜ ɑŭɘɞ ɢɟɧɜɞ ˊŮɟɑˊɞɡ 3,38 ɔɨɟɞɡɠ. Ⱥɝɐɢɗɖ, ɚɞɘˊɧɜ, Űɞ ůɡɛˊɏɟŬůɛŬ ɧŰɘ 

ɖ ɢɟɐůɖ Űɞɡ əɘɜɖŰɞɨ ɔɘŬ Űɖɜ ŬˊɞůŰɞɚɐ ɛɖɜɡɛɎŰɤɜ ɛŮɑɤůŮ Űɖɜ ŰŬɢɨŰɖŰŬ Űɤɜ űɞɘŰɖŰɩɜ, 

əŬɗɩɠ ůŰɞɜ ɑŭɘɞ ɢɟɧɜɞ ɞɚɞəɚɐɟɤůŬɜ ɛɘəɟɧŰŮɟɞ Ŭɟɘɗɛɧ ɔɨɟɤɜ ůŮ ůɢɏůɖ ɛŮ ɧůɞɡɠ ŭŮɜ 

ˊɟŬɔɛŬŰɞˊɞɑɖůŬɜ ɢɟɐůɖ. 

 

2.2.3 Pedestrians' Crossing Behavior at Marked Crosswalks on Channelized Right-

Turn Lanes at Intersections (Muley, et al., 2017) 

 

ȼ ˊŬɟɞɨůŬ ɏɟŮɡɜŬ ŬűɞɟɎ ˊŮɑɟŬɛŬ ɛɏůɤ ɓɘɜŰŮɞůəɧˊɖůɖɠ ůŮ ɛɖ ůɖɛŬŰɞŭɞŰɞɨɛŮɜɖ 

ŭɘɎɓŬůɖ ˊŮɕɩɜ ůŰɖ ɁŰɧɢŬ Űɞɡ ȾŬŰɎɟ. ɆɡɔəŮəɟɘɛɏɜŬ, ŮˊɘɚɏɢɗɖəŮ ŭɘɎɓŬůɖ ɖ ɞˊɞɑŬ 

ɓɟɑůəŮŰŬɘ ɏɝɤ Ŭˊɧ Űɞ əɨɟɘɞ Ůɛˊɞɟɘəɧ əɏɜŰɟɞ Űɖɠ ˊɧɚɖɠ ůŰɞ ůɖɛŮɑɞ ɧˊɞɡ 

ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ɏɝɞŭɞɠ Űɤɜ ɞɢɖɛɎŰɤɜ Ŭˊɧ Űɖ ɛɑŬ ɞŭɧ Űɖɠ ŭɘŬůŰŬɨɟɤůɖɠ ˊɟɞɠ Űɖɜ 

Ɏɚɚɖ, ɛŮ ŭŮɝɘɎ ůŰɟɞűɐ. Ɇəɞˊɧɠ Űɞɡ ˊŮɘɟɎɛŬŰɞɠ ɐŰŬɜ ɖ ɛŮɚɏŰɖ Űɖɠ ůɡɛˊŮɟɘűɞɟɎɠ Űɤɜ 

ˊŮɕɩɜ ɧůɞ ŬɜŬɛɏɜɞɡɜ ůŰɞ ˊŮɕɞŭɟɧɛɘɞ, Űɖɠ ŰŬɢɨŰɖŰŬɠ ŭɘɏɚŮɡůɐɠ Űɞɡɠ Ŭˊɧ Űɖ ŭɘɎɓŬůɖ, 

Űɖɠ ůɡɛˊŮɟɘűɞɟɎɠ Űɤɜ ɞŭɖɔɩɜ ŬɚɚɎ əŬɘ Űɞɡ ŭɘŬůŰɐɛŬŰɞɠ ˊɞɡ Ůˊɘɚɏɔɞɡɜ ɞɘ ˊŮɕɞɑ ɜŬ 

ŭɘŬůɢɑůɞɡɜ Űɖɜ ɞŭɧ ŬɜɎɛŮůŬ ůŰɖ ŭɘɏɚŮɡůɖ ɞɢɖɛɎŰɤɜ. ɇŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɧůɞ Űɤɜ ˊŮɕɩɜ 

ŬɚɚɎ əŬɘ Űɤɜ ŭŮɝɘɎ ůŰɟŮűɧɜŰɤɜ ɞɢɖɛɎŰɤɜ əŬŰŬɔɟɎűɖəŬɜ ůŰɞ ɓɑɜŰŮɞ ɔɘŬ ŭɩŭŮəŬ ɩɟŮɠ, 

Ŭˊɧ Űɘɠ 9:00 ɏɤɠ Űɘɠ 21:00 əŬɘ ˊŬɟŬŰɖɟɐɗɖəŮ ɧŰɘ ŮɛűŬɜɑɕɞɜŰŬɜ ŭɨɞ ˊŮɟɑɞŭɞɘ Ŭɘɢɛɐɠ Űɖɠ 

əɑɜɖůɖɠ Űɤɜ ˊŮɕɩɜ, ɛɑŬ Űɞ ɛŮůɖɛɏɟɘ (12:00-13:00) əŬɘ ɛɑŬ Űɞ ŬˊɧɔŮɡɛŬ (16:30-17:30). ɋɠ 

Ůə ŰɞɨŰɞɡ, Űɧůɞ ŰŬ ŭɖɛɞɔɟŬűɘəɎ ɧůɞ əŬɘ ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ ŭɘɏɚŮɡůɖɠ Űɤɜ ˊŮɕɩɜ Ŭˊɧ Űɖ 

ŭɘɎɓŬůɖ ɛŮŰɟɐɗɖəŬɜ ɔɘŬ Űɘɠ ɩɟŮɠ Ŭɘɢɛɐɠ Ůɜɩ ůɡɜɞɚɘəɎ ɛŮŰɟɐɗɖəŬɜ 235 ˊŮɕɞɑ. 

ȺɘŭɘəɧŰŮɟŬ, əŬŰŬɔɟɎűɖəŬɜ ɢŬɟŬəŰɖɟɘůŰɘəɎ ɧˊɤɠ Űɞ űɨɚɞ, ɖ ɖɚɘəɑŬ, ɖ ɢɟɐůɖ əɘɜɖŰɞɨ əŬŰɎ 

Űɖɜ ŬɜŬɛɞɜɐ ɐ Űɖ ŭɘɏɚŮɡůɖ Ŭˊɧ Űɖ ŭɘɎɓŬůɖ, ɖ ůɡɜɞŭŮɑŬ Ŭˊɧ Ɏɚɚɞ ɎŰɞɛɞ, ɖ ɛŮŰŬűɞɟɎ 

ŬˊɞůəŮɡɩɜ, ɖ əŬŰŮɨɗɡɜůɖ, ɞ ɢɟɧɜɞɠ ŬɜŬɛɞɜɐɠ əŬɘ ŭɘɏɚŮɡůɖɠ Ŭˊɧ Űɖ ŭɘɎɓŬůɖ, ɖ 

ůɨɔəɟɞɡůɖ ɛŮ əɎˊɞɘɞ ɧɢɖɛŬ əŬɗɩɠ əŬɘ ɖ ŬˊɧůˊŬůɖ ˊɟɞůɞɢɐɠ. Ʉɘɞ ůɡɔəŮəɟɘɛɏɜŬ, ɖ 

ŰŮɚŮɡŰŬɑŬ ɛŮŰŬɓɚɖŰɐ ɢɤɟɑůŰɖəŮ ůŮ ŰɏůůŮɟɘɠ əŬŰɖɔɞɟɑŮɠ: ɞɛɘɚɑŬ ɛŮ ɎɚɚŬ ɎŰɞɛŬ, ŬˊɞůŰɞɚɐ 

ɛɖɜɡɛɎŰɤɜ ɐ ɞɛɘɚɑŬ ůŰɞ əɘɜɖŰɧ, əŬɚɚɤˊɘůɛɧɠ əŬɘ ɎɚɚŬ. ɄɟɞɏəɡɣŮ, ɚɞɘˊɧɜ, ˊɤɠ Űɞ 

ˊɞůɞůŰɧ Űɤɜ ˊŮɕɩɜ ˊɞɡ ˊŬɟɞɡůɑŬɕŬɜ ŬˊɧůˊŬůɖ ˊɟɞůɞɢɐɠ ŮɝŬɘŰɑŬɠ Űɖɠ ɢɟɐůɖɠ Űɞɡ 

əɘɜɖŰɞɨ ŬɜŮɟɢɧŰŬɜ ůŰɞ 23,25%. 

ɇɖɜ ŮɝŬɔɤɔɐ Űɤɜ ŭŮŭɞɛɏɜɤɜ Ŭˊɧ Űɖ ɓɘɜŰŮɞůəɧˊɖůɖ ŬəɞɚɞɨɗɖůŮ ɖ ŮˊŮɝŮɟɔŬůɑŬ Űɞɡɠ 

ɛɏůɤ Űɞɡ ˊɟɞɔɟɎɛɛŬŰɞɠ IBM SPSS Statistics 23.0. ȷˊɧ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ ˊɟɞɏəɡɣŮ ˊɤɠ 

ɖ ɛɏůɖ ŰŬɢɨŰɖŰŬ ŭɘɏɚŮɡůɖɠ Űɤɜ ˊŮɕɩɜ ˊɞɡ ŭŮɜ ˊŬɟɞɡůɑŬɕŬɜ ŬˊɧůˊŬůɖ ˊɟɞůɞɢɐɠ ɐŰŬɜ 

əŬŰɎ 9,63% ɛŮɔŬɚɨŰŮɟɖ ůŮ ůɢɏůɖ ɛŮ ɧůɞɡɠ ˊŬɟɞɡůɑŬɕŬɜ əɎˊɞɘɞɡ Ůɑŭɞɡɠ ŬˊɧůˊŬůɖɠ. 

ȰŰůɘ, Ůɝɐɢɗɖ Űɞ ůɡɛˊɏɟŬůɛŬ ɧŰɘ ɖ ɛɘəɟɧŰŮɟɖ ŰŬɢɨŰɖŰŬ ŭɘɏɚŮɡůɖɠ ɞŭɖɔŮɑ ůŮ ɛŮɔŬɚɨŰŮɟɖ 

ɏəɗŮůɖ Űɤɜ ˊŮɕɩɜ ůŰɞɜ əɑɜŭɡɜɞ ůɨɔəɟɞɡůɖɠ ɛŮ əɎˊɞɘɞ ɧɢɖɛŬ əŬɘ ɎɟŬ ŬˊɞŰŮɚŮɑ ŬˊŮɘɚɐ 

ɔɘŬ Űɖɜ ŬůűɎɚŮɘɎ Űɞɡɠ. 
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2.2.4 Effects of mobile phone distraction on pedestriansô crossing behavior and 

visual attention allocation at a signalized intersection: An outdoor 

experimental study (Jiang, et al., 2018) 

 

ȼ ůɡɔəŮəɟɘɛɏɜɖ ŮɟɔŬůɑŬ ɏɔəŮɘŰŬɘ ůŰɖɜ ɏɟŮɡɜŬ Űɖɠ Ůˊɘɟɟɞɐɠ Űɖɠ ɢɟɐůɖɠ Űɞɡ əɘɜɖŰɞɨ 

ŰɖɚŮűɩɜɞɡ ůŰɖ ůɡɛˊŮɟɘűɞɟɎ Űɤɜ ˊŮɕɩɜ ˊɞɡ ŭɘŬůɢɑɕɞɡɜ Űɖɜ ɞŭɧ. ũɘŬ Űɞ ůəɞˊɧ ŬɡŰɧ, 

ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ˊŮɑɟŬɛŬ ůŮ ŮɝɤŰŮɟɘəɧ ɢɩɟɞ, ɩůŰŮ ɜŬ ˊɟɞůŭɘɞɟɘůŰŮɑ ɖ Ůˊɘɟɟɞɐ Űɞɡ 

ŮəɎůŰɞŰŮ Űɨˊɞɡ ŬˊɧůˊŬůɖɠ ˊɟɞůɞɢɐɠ (ŬˊɧůˊŬůɖ ɚɧɔɤ ŬəɟɧŬůɖɠ ɛɞɡůɘəɐɠ ɛŮ 

ŬəɞɡůŰɘəɎ, ɚɧɔɤ ɞɛɘɚɑŬɠ əŬɘ ɚɧɔɤ ŬˊɞůŰɞɚɐɠ ɛɖɜɡɛɎŰɤɜ). ɇɞ ˊŮɑɟŬɛŬ ɏɚŬɓŮ ɢɩɟŬ ůŰɖɜ 

ˊŮɟɘɞɢɐ ɉŮűɏɘ Űɖɠ ȾɑɜŬɠ əŬɘ ɛŮ ˊɟɤŰɞɓɞɡɚɑŬ Űɞɡ ɄŬɜŮˊɘůŰɖɛɑɞɡ Űɞɡ ɉŮűɏɘ ŮˊɘɚɏɢɗɖəŬɜ 

28 űɞɘŰɖŰɏɠ ɔɘŬ ɜŬ ůɡɛɛŮŰɎůɢɞɡɜ ůŰɖɜ ɏɟŮɡɜŬ, əŬɗɩɠ ŮɑɜŬɘ ɔɜɤůŰɧ ˊɤɠ ɖ ůɡɔəŮəɟɘɛɏɜɖ 

ɖɚɘəɘŬəɐ ɞɛɎŭŬ ŭɘŬůɢɑɕŮɘ ůɡɢɜɧŰŮɟŬ Űɖɜ ɞŭɧ əŬɘ ɢɟɖůɘɛɞˊɞɘŮɑ ˊŮɟɘůůɧŰŮɟɞ Űɞ əɘɜɖŰɧ 

Űɖɚɏűɤɜɞ. ȺɘŭɘəɧŰŮɟŬ, Űɞ ˊŮɑɟŬɛŬ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ɡˊɧ əŬɚɏɠ əŬɘɟɘəɏɠ ůɡɜɗɐəŮɠ əŬɘ 

ŮəŰɧɠ Űɤɜ ɤɟɩɜ Ŭɘɢɛɐɠ Űɖɠ əɡəɚɞűɞɟɑŬɠ, Ůɜɩ ŮˊɘɚɏɢɗɖəŮ ŭɘŬůŰŬɨɟɤůɖ ŮɜŰɧɠ 

əŬŰɞɘəɖɛɏɜɖɠ ˊŮɟɘɞɢɐɠ ɛŮ ɢŬɛɖɚɧ ɧɟɘɞ ŰŬɢɨŰɖŰŬɠ (40 km/h), ɩůŰŮ ɜŬ ɛɖɜ ˊŬɟŮɛˊɞŭɑɕŮŰŬɘ 

ɖ ɞɛŬɚɐ ŭɘŮɝŬɔɤɔɐ Űɞɡ Ŭˊɧ Űɖ ŭɘɏɚŮɡůɖ Űɤɜ ɞɢɖɛɎŰɤɜ. ȼ ŭɘɎɟəŮɘɎ Űɞɡ ɞɟɑůŰɖəŮ ůŰŬ 

ŰɟɘɎɜŰŬ ɚŮˊŰɎ əŬɘ ɞ əɎɗŮ űɞɘŰɖŰɐɠ ˊɞɡ ɞɚɞəɚɐɟɤůŮ Űɖ ŭɘŬŭɘəŬůɑŬ ɏɚŬɓŮ ɞəŰɩ ŭɞɚɎɟɘŬ 

ɤɠ Ŭɛɞɘɓɐ ɔɘŬ Űɖ ůɡɛɛŮŰɞɢɐ Űɞɡ. 

ȷɟɢɘəɎ, ˊɟɘɜ Űɖɜ ɏɜŬɟɝɖ Űɞɡ ˊŮɘɟɎɛŬŰɞɠ, ɞɘ űɞɘŰɖŰɏɠ ŮɝɞɘəŮɘɩɗɖəŬɜ ɛŮ Űɞ əɘɜɖŰɧ Űɖɚɏűɤɜɞ 

əŬɘ ůɡɛˊɚɐɟɤůŬɜ ɏɜŬ ůɨɜŰɞɛɞ ŮɟɤŰɖɛŬŰɞɚɧɔɘɞ. ɆŰɖ ůɡɜɏɢŮɘŬ, ɝŮəɑɜɖůŬɜ ɜŬ ˊŮɟˊŬŰɞɨɜ 

ŭŮɝɘɧůŰɟɞűŬ ŭɘŬůɢɑɕɞɜŰŬɠ Űɘɠ ŰɏůůŮɟɘɠ ůɖɛŬŰɞŭɞŰɞɨɛŮɜŮɠ ŭɘŬɓɎůŮɘɠ Űɖɠ ŭɘŬůŰŬɨɟɤůɖɠ, 

ɡˊŬəɞɨɞɜŰŬɠ ˊɎɜŰŬ ůŰɞɡɠ űɤŰŮɘɜɞɨɠ ůɖɛŬŰɞŭɧŰŮɠ. ɇŮɚɘəɩɠ, əɎɗŮ űɞɘŰɖŰɐɠ 

ˊɟŬɔɛŬŰɞˊɞɑɖůŮ ɞəŰɩ əɨəɚɞɡɠ, ɛŮ Űɞɜ əɎɗŮ əɨəɚɞ ɜŬ ŰŮɚŮɘɩɜŮɘ ɧŰŬɜ ɖ ɏɜŭŮɘɝɖ Űɞɡ 

ůɖɛŬŰɞŭɧŰɖ ɐŰŬɜ əɧəəɘɜɖ. Ƀɘ ˊɏɜŰŮ əɨəɚɞɘ ŬűɞɟɞɨůŬɜ ŭɘɏɚŮɡůɖ ɢɤɟɑɠ ŬˊɧůˊŬůɖ 

ˊɟɞůɞɢɐɠ, Ŭˊɧ Űɞɡɠ ɞˊɞɑɞɡɠ ŬɜŬɚɨɗɖəŮ ɛɧɜɞ ɞ ɏɜŬɠ, əŬɘ ɞɘ ɡˊɧɚɞɘˊɞɘ ŰɟŮɘɠ 

ŬɜŰɘůŰɞɘɢɞɨůŬɜ ůŰɞɡɠ ŰɟŮɘɠ Űɨˊɞɡɠ ŬˊɧůˊŬůɖɠ ˊɟɞůɞɢɐɠ (ɞɛɘɚɑŬ, ŬˊɞůŰɞɚɐ 

ɛɖɜɡɛɎŰɤɜ, ɢɟɐůɖ ŬəɞɡůŰɘəɩɜ). ũɘŬ Űɖ ŭɞəɘɛŬůɑŬ Űɖɠ ŬˊɞůŰɞɚɐɠ ɛɖɜɡɛɎŰɤɜ, ŰŬ 

ɛɖɜɨɛŬŰŬ ŬˊɞůŰɏɚɚɞɜŰŬɜ ůŰɞɡɠ űɞɘŰɖŰɏɠ 20 sec ˊɟɘɜ Űɖɜ ɏɜŬɟɝɖ Űɞɡ ˊɟŬůɑɜɞɡ əŬɘ 

ŬűɞɟɞɨůŬɜ ŬɟɘɗɛɖŰɘəɏɠ ˊɟɎɝŮɘɠ ůŰɘɠ ɞˊɞɑŮɠ ɏˊɟŮˊŮ ɜŬ ŬɜŰŬˊŮɝɏɚɗɞɡɜ. ȼ əŬŰŬɔɟŬűɐ 

ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ɛɏůɤ ŭɨɞ əŬɛŮɟɩɜ ɓɘɜŰŮɞůəɧˊɖůɖɠ ŰɞˊɞɗŮŰɖɛɏɜɤɜ ˊɎɜɤ ůŮ 

ŰɟɑˊɞŭŬ, Ůɜɩ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ əŬɘ ŮɘŭɘəɎ ɔɡŬɚɘɎ ɔɘŬ Űɖɜ əŬŰŬɔɟŬűɐ Űɖɠ əɑɜɖůɖɠ Űɞɡ 

ɞűɗŬɚɛɞɨ Űɞɡ əɎɗŮ űɞɘŰɖŰɐ. 

ɇŬ ŭŮŭɞɛɏɜŬ ˊɞɡ ůɡɚɚɏɢɗɖəŬɜ ŮˊŮɝŮɟɔɎůŰɖəŬɜ ůŰɞ ˊɟɧɔɟŬɛɛŬ SPSS 19.0 əŬɘ 

ˊɟɞɏəɡɣŬɜ ŬˊɞŰŮɚɏůɛŬŰŬ ůɢŮŰɘəɎ ɛŮ Űɖɜ ŰŬɢɨŰɖŰŬ Űɤɜ űɞɘŰɖŰɩɜ əŬɘ Űɖɜ ɞˊŰɘəɐ Űɞɡɠ 

ŬɜŰɑɚɖɣɖ. ɆɡɔəŮəɟɘɛɏɜŬ, ůŰɞ ůŮɜɎɟɘɞ ɧˊɞɡ ˊŮɟˊŬŰɞɨůŬɜ ɢɤɟɑɠ ŬˊɧůˊŬůɖ ˊɟɞůɞɢɐɠ 

ɓɟɏɗɖəŮ ɧŰɘ ɖ ɛɏůɖ ŰŬɢɨŰɖŰɎ Űɞɡɠ ŬɜŮɟɢɧŰŬɜ ůŰŬ 1,46 m/sec Ůɜɩ ɖ ŬɜŰɑůŰɞɘɢɖ ŰŬɢɨŰɖŰŬ 

ɔɘŬ Űɞ ůŮɜɎɟɘɞ Űɖɠ ŬˊɞůŰɞɚɐɠ ɛɖɜɡɛɎŰɤɜ ɐŰŬɜ 1,36 m/sec. ɆɡɜŮˊɩɠ, ɖ ɢɟɐůɖ Űɞɡ 

əɘɜɖŰɞɨ ɞŭɖɔɞɨůŮ ůŮ ŮɚɎŰŰɤůɖ Űɖɠ ŰŬɢɨŰɖŰŬɠ ŭɘɏɚŮɡůɖɠ Űɤɜ ˊŮɕɩɜ Ŭˊɧ Űɖ 

ůɖɛŬŰɞŭɞŰɞɨɛŮɜɖ ŭɘɎɓŬůɖ, ɗɏŰɞɜŰɎɠ Űɞɡɠ ůŮ Ŭɡɝɖɛɏɜɞ əɑɜŭɡɜɞ ŮɝŬɘŰɑŬɠ Űɖɠ ɔɜɤůŰɘəɐɠ 

ŬɚɚɎ əŬɘ ɞˊŰɘəɐɠ ŬˊɧůˊŬůɖɠ ˊɟɞůɞɢɐɠ ˊɞɡ Űɞɡɠ ˊɟɞəŬɚɞɨůŮ.  
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2.2.5 Pedestrian behavior at signalized intersection crosswalks: observational 

study of factors associated with distracted walking, pedestrian violations, 

and walking speed (Russo, et al., 2018) 

 

Ɇəɞˊɧɠ Űɖɠ ˊŬɟɞɨůŬɠ ɏɟŮɡɜŬɠ, ɐŰŬɜ ɖ ŭɘŮɟŮɨɜɖůɖ Űɖɠ ůɡɛˊŮɟɘűɞɟɎɠ Űɤɜ ˊŮɕɩɜ əŬŰɎ 

Űɖ ŭɘɏɚŮɡůɐ Űɞɡɠ Ŭˊɧ ůɖɛŬŰɞŭɞŰɞɨɛŮɜŮɠ ŭɘŬůŰŬɡɟɩůŮɘɠ ɛŮ ŰŬɡŰɧɢɟɞɜɖ ɢɟɐůɖ əɘɜɖŰɞɨ. 

ɄɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ, ɚɞɘˊɧɜ, ˊŮɑɟŬɛŬ ɛɏůɤ ɓɘɜŰŮɞůəɧˊɖůɖɠ ůŮ ɛɑŬ ůɖɛŬŰɞŭɞŰɞɨɛŮɜɖ 

ŭɘŬůŰŬɨɟɤůɖ ůŰɖ ɁɏŬ Ɉɧɟəɖ əŬɘ ůŮ ŰɟŮɘɠ ŬəɧɛŬ ůŰɖɜ ȷɟɘɕɧɜŬ. Ƀɘ ŭɘŬůŰŬɡɟɩůŮɘɠ 

ŮˊɘɚɏɢɗɖəŬɜ ŮɝŬɘŰɑŬɠ Űɤɜ ɡɣɖɚɩɜ Űɞɡɠ űɧɟŰɤɜ ůŮ ˊŮɕɞɨɠ, Ůɜɩ ɔɘŬ Űɖ ŭɘŬůŰŬɨɟɤůɖ ůŰɖ 

ɁɏŬ Ɉɧɟəɖ ɡˊɐɟɢŬɜ ŭŮŭɞɛɏɜŬ əŬɘ Ŭˊɧ ˊɟɞɖɔɞɨɛŮɜɖ ɓɘɜŰŮɞůəɧˊɖůɖ. ȼ ŮəɎůŰɞŰŮ 

əŬŰŬɔɟŬűɐ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɖɠ ɖɛɏɟŬɠ, ɡˊɧ əŬɚɏɠ əŬɘɟɘəɏɠ 

ůɡɜɗɐəŮɠ, Ůɜɩ ɖ ůɡɜɞɚɘəɐ ŭɘɎɟəŮɘŬ Űɤɜ ɓɑɜŰŮɞ ɐŰŬɜ ŭɩŭŮəŬ ɩɟŮɠ, ɛŮ ŬˊɞŰɏɚŮůɛŬ ɜŬ 

ɛŮŰɟɖɗɞɨɜ 3.038 ˊŮɕɞɑ ůŰɞ ůɨɜɞɚɞ Űɤɜ ŭɘŬɓɎůŮɤɜ. 

ȺɘŭɘəɧŰŮɟŬ, əŬŰŬɔɟɎűɖəŬɜ ɛŮɔɏɗɖ ɧˊɤɠ ɖ ŬˊɧůˊŬůɖ ˊɟɞůɞɢɐɠ (əŬɛɑŬ ŬˊɧůˊŬůɖ, 

ɞɛɘɚɑŬ ůŰɞ əɘɜɖŰɧ, ŬˊɞůŰɞɚɐ ɛɖɜɡɛɎŰɤɜ, ɢɟɐůɖ ŬəɞɡůŰɘəɩɜ, Ɏɚɚɞ), ɖ ɖɚɘəɑŬ əŬɘ Űɞ űɨɚɞ 

Űɤɜ ˊŮɕɩɜ, ɞ űɧɟŰɞɠ Űɤɜ ˊŮɕɩɜ ˊɞɡ ŭɘɏůɢɘɕŬɜ Űɖ ŭɘɎɓŬůɖ əŬɗɩɠ əŬɘ ɞ Ŭɟɘɗɛɧɠ Űɤɜ 

ŬɜŰɑɗŮŰŬ ŮɟɢɧɛŮɜɤɜ ˊŮɕɩɜ, ɞ ɢɟɧɜɞɠ ɏɜŬɟɝɖɠ əŬɘ ɚɐɝɖɠ Űɖɠ əɑɜɖůɐɠ Űɞɡɠ əŬɘ ɞ ɢɟɧɜɞɠ 

ˊɞɡ ŭɘɏůɢɘɕŬɜ Űɖ ŭɘɎɓŬůɖ. ũɘŬ Űɞɜ ˊɟɞůŭɘɞɟɘůɛɧ Űɞɡ ɛɞɜŰɏɚɞɡ Űɖɠ ŰŬɢɨŰɖŰŬɠ Űɤɜ ˊŮɕɩɜ 

(Pedestrian Walking Speed Model), ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɔɟŬɛɛɘəɐ ˊŬɚɘɜŭɟɧɛɖůɖ ɛŮ 

ŮɝŬɟŰɖɛɏɜɖ ɛŮŰŬɓɚɖŰɐ Űɖɜ ŰŬɢɨŰɖŰŬ ůŮ ft/sec. ȷɜŬˊŰɨɢɗɖəŮ, ɚɞɘˊɧɜ, ɛɞɜŰɏɚɞ ɛŮ Ůɑəɞůɘ 

ɛŮŰŬɓɚɖŰɏɠ ůŰɞ ɞˊɞɑɞ ɖ ɛŮŰŬɓɚɖŰɐ ˊɞɡ ŮɝɏűɟŬɕŮ Űɖɜ ŬˊɧůˊŬůɖ ˊɟɞůɞɢɐɠ ɚɧɔɤ 

ŬˊɞůŰɞɚɐɠ ɛɖɜɡɛɎŰɤɜ ŮɑɢŮ Űɘɛɐ p-value 0,802 əŬɘ ɎɟŬ ŭŮɜ ŬɝɘɞɚɞɔɐɗɖəŮ. 

ɆɡɜŮˊɩɠ, Ůɝɐɢɗɖ Űɞ ůɡɛˊɏɟŬůɛŬ ɧŰɘ ɖ ɢɟɐůɖ Űɞɡ əɘɜɖŰɞɨ ɔɘŬ ŬˊɞůŰɞɚɐ ɛɖɜɡɛɎŰɤɜ 

əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɖɠ ŭɘɏɚŮɡůɖɠ Űɤɜ ˊŮɕɩɜ Ŭˊɧ Űɘɠ ůɖɛŬŰɞŭɞŰɞɨɛŮɜŮɠ ŭɘŬɓɎůŮɘɠ, ŭŮɜ ɐŰŬɜ 

ůŰŬŰɘůŰɘəɎ ůɖɛŬɜŰɘəɐ əŬɘ ɎɟŬ ŭŮɜ ŮˊɖɟɏŬɕŮ Űɖɜ ŰŬɢɨŰɖŰŬ Űɤɜ ˊŮɕɩɜ. ɇɞ ɔŮɔɞɜɧɠ ŬɡŰɧ, 

ɑůɤɠ űŬɜŮɟɩɜŮɘ ˊɤɠ ɞɘ ˊŮɕɞɑ ŮɑɜŬɘ ˊɚɏɞɜ ůɡɜɖɗɘůɛɏɜɞɘ ůŰɖɜ ŰŬɡŰɧɢɟɞɜɖ ɢɟɐůɖ əɘɜɖŰɞɨ 

Ůɜɩ ˊŮɟˊŬŰɞɨɜ, ɢɤɟɑɠ ɜŬ ŮˊɖɟŮɎɕŮŰŬɘ ůɖɛŬɜŰɘəɎ ɖ ŰŬɢɨŰɖŰɎ Űɞɡɠ.  

 

2.3  ɆɈɆɉȺɇȽɆȼ ɉɅȼɆȼɆ ȾȽɁȼɇɃɈ ɇȼȿȺūɋɁɃɈ ȾȷȽ ȷɆūȷȿȺȽȷɆ ɄȺȻɋɁ  

 

2.3.1 Distraction and pedestrian safety: how talking on the phone, texting, and 

listening to music impact crossing the street (Schwebel, et al., 2012) 

 

ȼ ˊŬɟɞɨůŬ ɏɟŮɡɜŬ ůɡɔəɟɞŰɐɗɖəŮ ɛŮ ůəɞˊɧ ɜŬ ɛŮɚŮŰɖɗŮɑ ˊɤɠ ɖ ɞɛɘɚɑŬ ůŰɞ əɘɜɖŰɧ, ɖ 

ŬˊɞůŰɞɚɐ ɛɖɜɡɛɎŰɤɜ əŬɘ ɖ ŬəɟɧŬůɖ ɛɞɡůɘəɐɠ ŮˊɖɟŮɎɕɞɡɜ ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ ŬůűɎɚŮɘŬɠ 

Űɤɜ ˊŮɕɩɜ. ũɘŬ Űɞ ůəɞˊɧ ŬɡŰɧ, ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ˊŮɑɟŬɛŬ Ůɘəɞɜɘəɐɠ 

ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ, ůŰɞ ɞˊɞɑɞ ůɡɛɛŮŰŮɑɢŬɜ 138 űɞɘŰɖŰɏɠ Űɞɡ ɄŬɜŮˊɘůŰɖɛɑɞɡ Űɖɠ 

ȷɚŬɛˊɎɛŬ. ɆŮ ˊɟɩŰɞ ůŰɎŭɘɞ, ɞɘ ůˊɞɡŭŬůŰɏɠ ůɡɛˊɚɐɟɤůŬɜ ɏɜŬ ŮɟɤŰɖɛŬŰɞɚɧɔɘɞ ɔɘŬ ŰŬ 

ŭɖɛɞɔɟŬűɘəɎ Űɞɡɠ ůŰɞɘɢŮɑŬ Ůɜɩ ůŮ ŭŮɨŰŮɟɞ ůŰɎŭɘɞ əŬŰɏɔɟŬɣŬɜ ɔɘŬ ŭɨɞ ɖɛɏɟŮɠ Űɖɠ 

ŮɓŭɞɛɎŭŬɠ Űɖɜ Űɡˊɘəɐ ŭɘŬŭɟɞɛɐ ɓŬŭɑůɛŬŰɧɠ Űɞɡɠ, Ŭˊɧ Űɞ ˊɟɤɑ ɏɤɠ Űɞ ɓɟɎŭɡ. ɆŰɞ ŰɟɑŰɞ 

ůŰɎŭɘɞ, ůɡɛˊɚɐɟɤůŬɜ ɏɜŬ ŬəɧɛŬ ŮɟɤŰɖɛŬŰɞɚɧɔɘɞ ɛŮ ŮɟɤŰɐůŮɘɠ ůɢŮŰɘəɏɠ ɛŮ Űɞ ɓŬɗɛɧ 

ɢɟɐůɖɠ Űɞɡ əɘɜɖŰɞɨ Űɞɡɠ ŰɖɚŮűɩɜɞɡ. 

ũɘŬ Űɘɠ ŬɜɎɔəŮɠ Űɞɡ ˊŮɘɟɎɛŬŰɞɠ, ŭɖɛɘɞɡɟɔɐɗɖəŮ ɏɜŬ Ůɘəɞɜɘəɧ ˊŮɟɘɓɎɚɚɞɜ ɛŮ Űɖ ɓɞɐɗŮɘŬ 

Űɟɘɩɜ ɞɗɞɜɩɜ ŭɘŬŰŮŰŬɔɛɏɜɤɜ ůŮ ɖɛɘəɨəɚɘɞ ɛˊɟɞůŰɎ Ŭˊɧ Űɞɡɠ ůˊɞɡŭŬůŰɏɠ. ȷɟɢɘəɎ, ɞɘ 
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ɡˊŮɨɗɡɜɞɘ ˊɟŬɔɛŬŰɞˊɞɑɖůŬɜ ŭɨɞ ŭɘŮɚŮɨůŮɘɠ Ŭˊɧ Űɖ ɛɖ ůɖɛŬŰɞŭɞŰɞɨɛŮɜɖ ŭɘɎɓŬůɖ, ɛɑŬ 

ŮˊɘŰɡɢɐ əŬɘ ɛɑŬ ŬɜŮˊɘŰɡɢɐ əŬɘ ůŰɖ ůɡɜɏɢŮɘŬ ɞ əɎɗŮ űɞɘŰɖŰɐɠ ˊɟŬɔɛŬŰɞˊɞɑɖůŮ ŭɏəŬ 

ŭɞəɘɛŬůŰɘəɏɠ ŭɘŮɚŮɨůŮɘɠ ɛŮ ůəɞˊɧ ɜŬ ŮɝɞɘəŮɘɤɗŮɑ ɛŮ Űɞ Ůɘəɞɜɘəɧ ˊŮɟɘɓɎɚɚɞɜ. ȰˊŮɘŰŬ, 

ŬɜŬŰɏɗɖəŮ ůŰɞɜ əɎɗŮ űɞɘŰɖŰɐ ɏɜŬ ůŮɜɎɟɘɞ (ɛɖ ŬˊɧůˊŬůɖ ˊɟɞůɞɢɐɠ, ɞɛɘɚɑŬ, ŬˊɞůŰɞɚɐ 

ɛɖɜɡɛɎŰɤɜ, ɛɞɡůɘəɐ) ɛŮ ŬˊɞŰɏɚŮůɛŬ ɏəŬůŰɞɠ ɜŬ ˊɟŬɔɛŬŰɞˊɞɘɐůŮɘ ŭɩŭŮəŬ ŭɘŮɚŮɨůŮɘɠ, 

ɛŮ Űɘɠ ŭɨɞ ˊɟɩŰŮɠ ɜŬ Ŭűɞɟɞɨɜ ůŮ ɛɖ ɢɟɐůɖ əɘɜɖŰɞɨ əŬɘ Űɘɠ ŭɏəŬ ŮˊɧɛŮɜŮɠ ůŮ ɏɜŬ Ůə Űɤɜ 

Űɟɘɩɜ ůŮɜŬɟɑɤɜ ŬˊɧůˊŬůɖɠ ˊɟɞůɞɢɐɠ ɛŮ ůŰɧɢɞ Űɖɜ əŬɚɨŰŮɟɖ ˊɟɞůɞɛɞɑɤůɖ Űɖɠ 

ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ. ȷɜŬűɞɟɘəɎ ɛŮ Űɞ ůŮɜɎɟɘɞ Űɖɠ ŬˊɞůŰɞɚɐɠ ɛɖɜɡɛɎŰɤɜ, ɏɜŬɠ ɡˊŮɨɗɡɜɞɠ 

ˊɞɡ ɓɟɘůəɧŰŬɜ ŮəŰɧɠ Űɞɡ ŭɤɛŬŰɑɞɡ ɝŮəɘɜɞɨůŮ Űɖɜ ŬˊɞůŰɞɚɐ ɛɖɜɡɛɎŰɤɜ əŬŰɎ Űɖɜ Ůɑůɞŭɞ 

Űɤɜ űɞɘŰɖŰɩɜ ůŰɖɜ ŰɟɑŰɖ ŭɘɎɓŬůɖ, ɛŮ Űɖ ůɡɕɐŰɖůɖ ɜŬ ŭɘŬɟəŮɑ ɧůɞ əŬɘ ɞɘ ŭɏəŬ ŭɘŮɚŮɨůŮɘɠ 

ˊɞɡ ŬűɞɟɞɨůŬɜ Űɞ ůŮɜɎɟɘɞ Űɖɠ ŬˊɧůˊŬůɖɠ ˊɟɞůɞɢɐɠ.  

ũɘŬ Űɖɜ Ŭɝɘɞɚɧɔɖůɖ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ, ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɚɞɔɘůŰɘəɐ ˊŬɚɘɜŭɟɧɛɖůɖ 

ɩůŰŮ ɜŬ ˊɟɞůŭɘɞɟɘůŰŮɑ ɖ ˊɘɗŬɜɧŰɖŰŬ ŬŰɡɢɖɛɎŰɤɜ ɛŮŰŬɝɨ Űɤɜ ˊŮɕɩɜ əŬɘ Űɤɜ ɞɢɖɛɎŰɤɜ. 

ɄɟɞɏəɡɣŮ, ɚɞɘˊɧɜ, ɧŰɘ ɖ ɞɛɎŭŬ Űɤɜ űɞɘŰɖŰɩɜ ˊɞɡ ŮəŰŮɚɞɨůŮ Űɞ ůŮɜɎɟɘɞ Űɖɠ ŬˊɞůŰɞɚɐɠ 

ɛɖɜɡɛɎŰɤɜ ˊŬɟɞɡůɑŬɕŮ ɛŮɔŬɚɨŰŮɟɖ ˊɘɗŬɜɧŰɖŰŬ ɔɘŬ ŬŰɨɢɖɛŬ ůŰɞ Ůɘəɞɜɘəɧ ˊŮɟɘɓɎɚɚɞɜ 

(OR=5,27, p-value<0,05) ůŮ ůɢɏůɖ ɛŮ ɧůɞɡɠ ŭŮɜ ɏəŬɜŬɜ ɢɟɐůɖ əɘɜɖŰɞɨ (ŮˊɑˊŮŭɞ 

ŬɜŬűɞɟɎɠ). ɆɡɛˊŮɟŬůɛŬŰɘəɎ, ɖ ůɡɔəŮəɟɘɛɏɜɖ ɢɟɐůɖ Űɞɡ əɘɜɖŰɞɨ ŰɖɚŮűɩɜɞɡ ɗɏŰŮɘ ůŮ 

əɑɜŭɡɜɞ Űɞɡɠ ˊŮɕɞɨɠ əŬɗɩɠ ŬɡɝɎɜŮɘ Űɖɜ ˊɘɗŬɜɧŰɖŰŬ Ůɛˊɚɞəɐɠ Űɞɡɠ ůŮ ŬŰɡɢɐɛŬŰŬ. 

 

2.3.2 Effects of mobile Internet use on college student pedestrian injury risk 

(Byington, et al., 2013) 

 

ȼ ˊŬɟɞɨůŬ ɏɟŮɡɜŬ ůɡɔəɟɞŰɐɗɖəŮ ɛŮ ůəɞˊɧ Űɖ ŭɘŮɟŮɨɜɖůɖ Űɖɠ Ůˊɘɟɟɞɐɠ Űɖɠ ɢɟɐůɖɠ Űɞɡ 

ɏɝɡˊɜɞɡ əɘɜɖŰɞɨ ŰɖɚŮűɩɜɞɡ Ŭˊɧ Űɞɡɠ ɜɏɞɡɠ ůŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ ŬůűɎɚŮɘɎɠ Űɞɡɠ ɧŰŬɜ 

ŭɘŬůɢɑɕɞɡɜ Űɖɜ ɞŭɧ. ɄɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ, ɚɞɘˊɧɜ, ˊŮɑɟŬɛŬ Ůɘəɞɜɘəɐɠ ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ 

ůŰɞ ɞˊɞɑɞ ůɡɛɛŮŰŮɑɢŬɜ 92 űɞɘŰɖŰɏɠ Ŭˊɧ Űɞ ɄŬɜŮˊɘůŰɐɛɘɞ Űɖɠ ȷɚŬɛˊɎɛŬ, ɛŮ ɛɞɜŬŭɘəɧ 

əɟɘŰɐɟɘɞ Űɖɜ əŬŰɞɢɐ əɘɜɖŰɞɨ ŰɖɚŮűɩɜɞɡ ɛŮ ɔɟɐɔɞɟɖ ůɨɜŭŮůɖ ŭɘəŰɨɞɡ əŬɗɩɠ əŬɘ Űɖ ɢɟɐůɖ 

Űɞɡ əɘɜɖŰɞɨ ɔɘŬ ˊɚɞɐɔɖůɖ ůŰɞ ŭɘŬŭɑəŰɡɞ ŰɞɡɚɎɢɘůŰɞɜ ˊɏɜŰŮ űɞɟɏɠ Űɖɜ ŮɓŭɞɛɎŭŬ. ȷɟɢɘəɎ, 

ɞɘ űɞɘŰɖŰɏɠ ůɡɛˊɚɐɟɤůŬɜ ŮɟɤŰɖɛŬŰɞɚɧɔɘŬ Ůɜɩ ŰŬ əɘɜɖŰɎ Űɞɡɠ ŬˊɞɛŬəɟɨɜɗɖəŬɜ ŮəŰɧɠ 

Űɞɡ ŭɤɛŬŰɑɞɡ ɩůŰŮ ɜŬ ɛɖɜ ɏɟɗɞɡɜ ůŮ ŮˊŬűɐ ɛŮ ŰŬ ɛɖɜɨɛŬŰŬ ɖɚŮəŰɟɞɜɘəɞɨ ŰŬɢɡŭɟɞɛŮɑɞɡ 

ˊɞɡ ɗŬ Űɞɡɠ ŬˊɞůŰɏɚɚɞɜŰŬɜ. ɆŰɖ ůɡɜɏɢŮɘŬ, ŭɘɏůɢɘůŬɜ ɛɑŬ ŬˊɧůŰŬůɖ 25 ft, ŰɏůůŮɟɘɠ űɞɟɏɠ, 

ɛŮ Űɖɜ ŰŬɢɨŰɖŰŬ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜ ůɡɜɐɗɤɠ ɧŰŬɜ ˊŮɟˊŬŰɞɨɜ, ɛŮ ůəɞˊɧ Űɞɜ əŬɗɞɟɘůɛɧ 

Űɖɠ ŰŬɢɨŰɖŰŬɠ ˊɞɡ ɗŬ ɢɟɖůɘɛɞˊɞɘɞɨŰŬɜ ůŰɞ ˊŮɑɟŬɛŬ. ɇɏɚɞɠ, ŮɝɞɘəŮɘɩɗɖəŬɜ ɛŮ Űɞ 

ˊŮɟɘɓɎɚɚɞɜ Ůɘəɞɜɘəɐɠ ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ Űɞ ɞˊɞɑɞ ŬˊɞŰŮɚɞɨɜŰŬɜ Ŭˊɧ ŰɟŮɘɠ ɛŮɔɎɚŮɠ ɞɗɧɜŮɠ 

ŭɘŬŰŮŰŬɔɛɏɜŮɠ ůŮ ɛɞɟűɐ ɖɛɘəɡəɚɑɞɡ ɛˊɟɞůŰɎ Ŭˊɧ Űɞɡɠ űɞɘŰɖŰɏɠ.  

ȷɟɢɘəɎ, ɞɘ ɡˊŮɨɗɡɜɞɘ ˊɟŬɔɛŬŰɞˊɞɑɖůŬɜ ŭɨɞ ŭɘŮɚŮɨůŮɘɠ Ŭˊɧ Űɖ ɛɖ ůɖɛŬŰɞŭɞŰɞɨɛŮɜɖ 

ŭɘɎɓŬůɖ, ɛɑŬ ŮˊɘŰɡɢɐ əŬɘ ɛɑŬ ŬɜŮˊɘŰɡɢɐ əŬɘ ůŰɖ ůɡɜɏɢŮɘŬ ŬəɞɚɞɨɗɖůŬɜ ɞɟɘůɛɏɜŮɠ 

ŭɞəɘɛŬůŰɘəɏɠ ŭɘŮɚŮɨůŮɘɠ Ŭˊɧ Űɞɡɠ űɞɘŰɖŰɏɠ, ɞɘ ɞˊɞɑŮɠ ŭŮɜ ŬɝɘɞɚɞɔɐɗɖəŬɜ. ȰˊŮɘŰŬ, 

ɝŮəɑɜɖůŮ Űɞ ˊŮɑɟŬɛŬ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɞɡ ɞˊɞɑɞɡ, ɞɘ ůˊɞɡŭŬůŰɏɠ ˊɟŬɔɛŬŰɞˊɞɑɖůŬɜ Ůɑəɞůɘ 

ŭɘŮɚŮɨůŮɘɠ ɢɤɟɘůɛɏɜŮɠ ůŮ ŭɨɞ ɞɛɎŭŮɠ Űɤɜ ŭɏəŬ, ɛŮ ɏɜŬ ŭŮəɎɚŮˊŰɞ ŭɘɎɚŮɘɛɛŬ ŬɜɎɛŮůɎ 

Űɞɡɠ. ɆŰɖɜ ˊɟɩŰɖ ɞɛɎŭŬ, ɢɟɖůɘɛɞˊɞɘɞɨůŬɜ Űɞ əɘɜɖŰɧ Űɞɡɠ ɔɘŬ ˊɚɞɐɔɖůɖ ůŰɞ ŭɘŬŭɑəŰɡɞ 

Ůɜɩ ůŰɖɜ ŮˊɧɛŮɜɖ ɞɛɎŭŬ ŭŮɜ ˊɟŬɔɛŬŰɞˊɞɘɞɨůŬɜ ɢɟɐůɖ Űɞɡ əɘɜɖŰɞɨ. ɇɞ ůŮɜɎɟɘɞ Űɖɠ 

ˊɚɞɐɔɖůɖɠ ůŰɞ ŭɘŬŭɑəŰɡɞ, ŬűɞɟɞɨůŮ Űɖɜ ŬˊɎɜŰɖůɖ ůŰŬ ɛɖɜɨɛŬŰŬ ɖɚŮəŰɟɞɜɘəɞɨ 

ŰŬɢɡŭɟɞɛŮɑɞɡ ˊɞɡ Űɞɡɠ ŮɑɢŬɜ ŬˊɞůŰŬɚŮɑ ˊɟɞɖɔɞɡɛɏɜɤɠ Ŭˊɧ Űɞɡɠ ɡˊŮɨɗɡɜɞɡɠ Űɞɡ 
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ˊŮɘɟɎɛŬŰɞɠ. ȷɜɎɛŮůŬ ůŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ ˊɞɡ ɛŮŰɟɐɗɖəŬɜ ɐŰŬɜ əŬɘ ŰŬ ˊŬɟôɞɚɑɔɞɜ 

ŬŰɡɢɐɛŬŰŬ, ŰŬ ɞˊɞɑŬ ɞɟɑůŰɖəŬɜ ɧŰŬɜ ɖ ŬˊɧůŰŬůɖ ɛŮŰŬɝɨ Űɞɡ ɞɢɐɛŬŰɞɠ əŬɘ Űɞɡ ˊŮɕɞɨ 

ɐŰŬɜ ɛɘəɟɧŰŮɟɖ Ŭˊɧ 1 sec.  

ȷˊɧ Űɖɜ ŮˊŮɝŮɟɔŬůɑŬ Űɤɜ ŭŮŭɞɛɏɜɤɜ ˊɟɞɏəɡɣŮ ɧŰɘ ɞɘ űɞɘŰɖŰɏɠ ˊɞɡ ˊŬɟɞɡůɑŬɕŬɜ 

ŬˊɧůˊŬůɖ ˊɟɞůɞɢɐɠ ɚɧɔɤ ˊɚɞɐɔɖůɖɠ ůŰɞ ŭɘŬŭɑəŰɡɞ, ŮɛűɎɜɘɕŬɜ ɛŮɔŬɚɨŰŮɟɖ ˊɘɗŬɜɧŰɖŰŬ 

ɔɘŬ ˊŬɟôɞɚɑɔɞɜ ŬŰɨɢɖɛŬ (F=29,54, p-value<0,01) ůŮ ůɢɏůɖ ɛŮ ɧůɞɡɠ ŭŮɜ 

ɢɟɖůɘɛɞˊɞɘɞɨůŬɜ Űɞ əɘɜɖŰɧ Űɞɡɠ. Ⱥɝɐɢɗɖ, ɚɞɘˊɧɜ, Űɞ ůɡɛˊɏɟŬůɛŬ ˊɤɠ ɖ ůɡɛˊŮɟɘűɞɟɎ 

Űɤɜ ˊŮɕɩɜ ŮˊɖɟŮɎɕŮŰŬɘ ŮɝŬɘŰɑŬɠ Űɖɠ ɢɟɐůɖɠ Űɞɡ əɘɜɖŰɞɨ, ɧɜŰŬɠ ˊɘɞ ɟɘɣɞəɑɜŭɡɜɖ əŬɗɩɠ ɞɘ 

ˊŮɕɞɑ ˊŬɟɞɡůɘɎɕɞɡɜ Űɧůɞ ɔɜɤůŰɘəɐ ɧůɞ əŬɘ ɞˊŰɘəɐ ŬˊɧůˊŬůɖ ˊɟɞůɞɢɐɠ.  

 

2.3.3 The effects of mobile phone use on pedestrian crossing behaviour at 

unsignalized intersectionsïModels for predicting unsafe pedestrians 

behaviour (Peġiĺ, et al., 2016) 

 

ɆŰɖɜ ůɡɔəŮəɟɘɛɏɜɖ ŮɟɔŬůɑŬ, ŮˊɘɢŮɘɟɐɗɖəŮ ɖ ɛŮɚɏŰɖ Űɤɜ ŮˊɘˊŰɩůŮɤɜ Űɤɜ ŭɘŬűɧɟɤɜ 

Űɨˊɤɜ Űɖɠ ɢɟɐůɖɠ Űɞɡ əɘɜɖŰɞɨ ůŰɖ ůɡɛˊŮɟɘűɞɟɎ Űɤɜ ˊŮɕɩɜ ˊɞɡ ŭɘŬůɢɑɕɞɡɜ Űɖɜ ɞŭɧ. ȼ 

ɛŮɚɏŰɖ ɓŬůɑůŰɖəŮ ůŮ ŮˊɘůŰɖɛɞɜɘəɐ ˊŬɟŬŰɐɟɖůɖ, ůŰɖɜ ɞˊɞɑŬ ůɡɛɛŮŰŮɑɢŬɜ ɏɝɘ 

ˊŬɟŬŰɖɟɖŰɏɠ Ŭˊɧ Űɞɡɠ ɞˊɞɑɞɡɠ ɞɘ ŰɏůůŮɟɘɠ əŬŰɏɔɟŬűŬɜ Űɖ ůɡɛˊŮɟɘűɞɟɎ Űɤɜ ˊŮɕɩɜ ůŰɘɠ 

ŭɨɞ əŬŰŮɡɗɨɜůŮɘɠ əŬɘ ɞɘ ɡˊɧɚɞɘˊɞɘ ŭɨɞ ɛŮŰɟɞɨůŬɜ Űɞ űɧɟŰɞ Űɤɜ ˊŮɕɩɜ ˊɞɡ ŭɘɏɟɢɞɜŰŬɜ 

Ŭˊɧ Űɖ ŭɘɎɓŬůɖ ůŮ əɎɗŮ əŬŰŮɨɗɡɜůɖ. ɇɞ ˊŮɑɟŬɛŬ ŬűɞɟɞɨůŮ əŬŰŬɔɟŬűɐ Űɖɠ 

ůɡɛŮ́ɟɘűɞɟɎɠ Űɤɜ ˊŮɕɩɜ ůŮ ŭɨɞ Űɡˊɘəɏɠ ɛɖ ůɖɛŬŰɞŭɞŰɞɨɛŮɜŮɠ ŭɘŬɓɎůŮɘɠ ůŰɞ 

ȸŮɚɘɔɟɎŭɘ Űɖɠ ɆŮɟɓɑŬɠ, Ůɜɩ əŬŰŬɔɟɎűɖəŬɜ 1.194 ˊŮɕɞɑ Ŭˊɧ Űɞɡɠ ɞˊɞɑɞɡɠ ɞɘ 398 

ˊɟŬɔɛŬŰɞˊɞɘɞɨůŬɜ ɢɟɐůɖ əɘɜɖŰɞɨ. ȼ ˊŬɟŬŰɐɟɖůɖ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ɡˊɧ əŬɚɏɠ 

əŬɘɟɘəɏɠ ůɡɜɗɐəŮɠ, ůŮ ŭɨɞ űɎůŮɘɠ, ɛɑŬ ůŮ ŮɟɔɎůɘɛɖ ɖɛɏɟŬ əŬɘ ɛɑŬ Űɞ ɆŬɓɓŬŰɞəɨɟɘŬəɞ Ŭˊɧ 

Űɘɠ 12:00 ɏɤɠ Űɘɠ 14:00. ȺɘŭɘəɧŰŮɟŬ, əŬŰŬɔɟɎűɖəŬɜ ɛŮɔɏɗɖ ɧˊɤɠ Űɞ űɨɚɞ əŬɘ ɖ ɖɚɘəɑŬ, ɞ 

Ŭɟɘɗɛɧɠ Űɤɜ ůɡɜɞŭŮɡɧɛŮɜɤɜ ˊŮɕɩɜ, ɖ ɢɟɐůɖ ɐ ɛɖ əɘɜɖŰɞɨ ŰɖɚŮűɩɜɞɡ əŬɘ ɞ Űɨˊɞɠ ŬɡŰɐɠ, 

ɖ ŰɟɞɢɘɎ Űɤɜ ˊŮɕɩɜ. 

ȷˊɧ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ ˊɟɞɏəɡɣŮ ˊɤɠ ˊŮɟɑˊɞɡ Űɞ 2% Űɤɜ ˊŮɕɩɜ ůŮ əɎɗŮ ŭɘɎɓŬůɖ, 

ɢɟɖůɘɛɞˊɞɘɞɨůŮ Űɞ əɘɜɖŰɧ Űɞɡ ɔɘŬ ŬˊɞůŰɞɚɐ ɛɖɜɡɛɎŰɤɜ ɐ ˊɚɞɐɔɖůɖ ůŰɞ ŭɘŬŭɑəŰɡɞ. 

Ⱥˊɘˊɚɏɞɜ, ŬɜŬˊŰɨɢɗɖəŮ ɛɞɜŰɏɚɞ ɚɞɔɘůŰɘəɐɠ ˊŬɚɘɜŭɟɧɛɖůɖɠ ɔɘŬ Űɖɜ ˊɟɧɓɚŮɣɖ 

ˊŬɟŬɔɧɜŰɤɜ ˊɞɡ ŮˊɖɟŮɎɕɞɡɜ Űɖ ŭɘŬŰɐɟɖůɖ Űɖɠ ŮɡɗŮɑŬɠ ŰɟɞɢɘɎɠ Űɤɜ ˊŮɕɩɜ əŬŰɎ Űɖ 

ŭɘɏɚŮɡůɐ Űɞɡɠ Ŭˊɧ Űɘɠ ŭɘŬɓɎůŮɘɠ (Not finishing crossing at the marked pedestrian crossing 

Model). ɄɟɞɏəɡɣŮ, ɚɞɘˊɧɜ, ɧŰɘ ɧůɞɘ ɢɟɖůɘɛɞˊɞɘɞɨůŬɜ Űɞ əɘɜɖŰɧ ɔɘŬ ŬˊɞůŰɞɚɐ ɛɖɜɡɛɎŰɤɜ 

ɐ ˊɚɞɐɔɖůɖ ŮɛűɎɜɘɕŬɜ 2,1 űɞɟɏɠ (p=0,003) ɛŮɔŬɚɨŰŮɟɖ ˊɘɗŬɜɧŰɖŰŬ ɔɘŬ Ŭˊɧəɚɘůɖ Ŭˊɧ 

Űɖɜ ŰɟɞɢɘɎ Űɞɡɠ ůŮ ůɢɏůɖ ɛŮ ɧůɞɡɠ ŭŮɜ Űɞ ɢɟɖůɘɛɞˊɞɘɞɨůŬɜ.  

 

2.3.4 Pedestrian behavior at signalized intersection crosswalks: observational 

study of factors associated with distracted walking, pedestrian violations, 

and walking speed (Russo, et al., 2018) 

 

ȼ ůɡɔəŮəɟɘɛɏɜɖ ɏɟŮɡɜŬ ˊŬɟŬŰɏɗɖəŮ əŬɘ ůŰɞ ˊɟɞɖɔɞɨɛŮɜɞ ɡˊɞəŮűɎɚŬɘɞ (2.2.5) əŬɗɩɠ 

ŭɘɏɗŮŰŮ ŬˊɞŰŮɚɏůɛŬŰŬ ˊɞɡ ŬűɞɟɞɨůŬɜ Űɖ ůɡůɢɏŰɘůɖ Űɖɠ ɢɟɐůɖɠ əɘɜɖŰɞɨ ŰɖɚŮűɩɜɞɡ ɛŮ 

Űɖɜ ŰŬɢɨŰɖŰŬ Űɤɜ ˊŮɕɩɜ. ɆŰɞ ˊŬɟɧɜ ɡˊɞəŮűɎɚŬɘɞ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɞɡ 

ˊŮɘɟɎɛŬŰɞɠ ɛɏůɤ ɓɘɜŰŮɞůəɧˊɖůɖɠ ˊɞɡ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ ŬůűɎɚŮɘŬɠ 
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Űɤɜ ŭɘŮɟɢɧɛŮɜɤɜ Ŭˊɧ Űɘɠ ůɖɛŬŰɞŭɞŰɞɨɛŮɜŮɠ ŭɘŬɓɎůŮɘɠ ˊŮɕɩɜ. ũɘŬ Űɞ ůəɞˊɧ ŬɡŰɧ, ɛŮ Űɖ 

ɢɟɐůɖ Űɖɠ ɚɞɔɘůŰɘəɐɠ ˊŬɚɘɜŭɟɧɛɖůɖɠ ŭɖɛɘɞɡɟɔɐɗɖəŮ ɛɞɜŰɏɚɞ ɛŮ ŮɝŬɟŰɖɛɏɜɖ 

ɛŮŰŬɓɚɖŰɐ Űɖɜ Ŭˊɧəɚɘůɖ Űɖɠ ŰɟɞɢɘɎɠ Ŭˊɧ Űɖ ŭɘɎɓŬůɖ (Crosswalk Violation Model). 

ɇŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɞɡ ɛɞɜŰɏɚɞɡ ɏŭŮɘɝŬɜ ɧŰɘ ɧůɞɘ ɢɟɖůɘɛɞˊɞɘɞɨůŬɜ Űɞ əɘɜɖŰɧ Űɞɡɠ ɔɘŬ 

ŬˊɞůŰɞɚɐ ɛɖɜɡɛɎŰɤɜ əŬɗɩɠ ŭɘɏɟɢɞɜŰŬɜ Ŭˊɧ Űɖ ŭɘɎɓŬůɖ ŮɑɢŬɜ ɛŮɔŬɚɨŰŮɟɖ ˊɘɗŬɜɧŰɖŰŬ 

ɜŬ ɛɖɜ Ŭəɞɚɞɡɗɞɨɜ Űɖɜ ˊɟɞɓɚŮˊɧɛŮɜɖ ŰɟɞɢɘɎ, ɓŬŭɑɕɞɜŰŬɠ ŮəŰɧɠ ŭɘɎɓŬůɖɠ (ɓ=-0,101,      

p-value=0,705). ɇɞ ɔŮɔɞɜɧɠ ŬɡŰɧ ŮɝɖɔɐɗɖəŮ Ŭˊɧ Űɖɜ ŬˊɧůˊŬůɖ ˊɟɞůɞɢɐɠ ˊɞɡ 

Ŭ́ɟɞɡůɘɎɕɞɡɜ ŮɝŬɘŰɑŬɠ Űɖɠ ˊɟɞůɐɚɤůɐɠ Űɞɡɠ ůŰɖɜ ɞɗɧɜɖ Űɞɡ əɘɜɖŰɞɨ, ɛŮ ŬˊɞŰɏɚŮůɛŬ ɜŬ 

ɛɖɜ ˊɟɞůɏɢɞɡɜ ŰŬ ɧɟɘŬ Űɖɠ ŭɘɎɓŬůɖɠ. ȸɏɓŬɘŬ, ɖ ɛŮŰŬɓɚɖŰɐ ŬɡŰɐ ˊŬɟɞɡůɘɎɕŮɘ ɡɣɖɚɐ Űɘɛɐ 

p-value, ɞˊɧŰŮ ŭŮɜ ɗŬ ɏˊɟŮˊŮ ɜŬ ŬɝɘɞɚɞɔɖɗŮɑ. 

 

2.4  ɆɈɁɃɊȼ  

 

ɆŰɞ ůɡɔəŮəɟɘɛɏɜɞ əŮűɎɚŬɘɞ ˊŬɟɞɡůɘɎůŰɖəŬɜ ɞɘ ůɖɛŬɜŰɘəɧŰŮɟŮɠ ŭɘŮɗɜŮɑɠ ɏɟŮɡɜŮɠ ɛŮ 

ŬɜŰɘəŮɑɛŮɜɞ ůɡɜŬűɏɠ ɛŮ ŮəŮɑɜɞ Űɖɠ ˊŬɟɞɨůŬɠ ȹɘˊɚɤɛŬŰɘəɐɠ ȺɟɔŬůɑŬɠ. ȺɘŭɘəɧŰŮɟŬ, 

ˊŬɟŬŰɏɗɖəŬɜ ɏɟŮɡɜŮɠ ˊɞɡ ůɡůɢɏŰɘɕŬɜ Űɖ ɢɟɐůɖ Űɞɡ əɘɜɖŰɞɨ ŰɖɚŮűɩɜɞɡ ɔɘŬ 

ŬˊɞůŰɞɚɐ ɛɖɜɡɛɎŰɤɜ ɐ ˊɚɞɐɔɖůɖ ůŰɞ ŭɘŬŭɑəŰɡɞ ɛŮ ŰŬ əɡəɚɞűɞɟɘŬəɎ ŬɚɚɎ əŬɘ ŰŬ 

ɢŬɟŬəŰɖɟɘůŰɘəɎ ŬůűɎɚŮɘŬɠ Űɤɜ ˊŮɕɩɜ. Ƀ ůŰɧɢɞɠ ɧɚɤɜ Űɤɜ ŮɟŮɡɜɩɜ ɐŰŬɜ ɖ 

ŭɘŮɟŮɨɜɖůɖ Űɖɠ ŮˊɑŭɟŬůɖɠ Űɞɡ əɘɜɖŰɞɨ Űɖɚɏűɤɜɞɡ ůŰɖ ůɡɛˊŮɟɘűɞɟɎ Űɤɜ ˊŮɕɩɜ ˊɞɡ 

ŭɘŬůɢɑɕɞɡɜ ůɖɛŬŰɞŭɞŰɞɨɛŮɜŮɠ ɐ ɛɖ ŭɘŬɓɎůŮɘɠ. ȷˊɧ Űɖ ůɨɜɗŮůɖ Űɤɜ əɨɟɘɤɜ ůɖɛŮɑɤɜ Űɤɜ 

ŮɟŮɡɜɩɜ ˊɞɡ ɛŮɚŮŰɐɗɖəŬɜ, ˊɟɞɏəɡɣŬɜ ɞɘ ˊŬɟŬəɎŰɤ ˊŬɟŬŰɖɟɐůŮɘɠ: 
 

× Ƀɘ ́ŮɘɟŬɛŬŰɘəɏɠ ɛɏɗɞŭɞɘ ˊɞɡ ŬɝɘɞˊɞɘɞɨɜŰŬɘ ůɡɜɐɗɤɠ Ŭˊɧ Űɘɠ ɏɟŮɡɜŮɠ ŮɑɜŬɘ ɞɘ Ůɝɐɠ:  

Á ɄŮɑɟŬɛŬ ɓŬůɘůɛɏɜɞ ůŮ ŮˊɘůŰɖɛɞɜɘəɐ ˊŬɟŬŰɐɟɖůɖ 

Á ɄŮɑɟŬɛŬ ůŰɞ ŮɟɔŬůŰɐɟɘɞ 

Á ɄŮɑɟŬɛŬ ůŮ ŮɝɤŰŮɟɘəɧ ɢɩɟɞ  

Á ɄŮɑɟŬɛŬ ɛɏůɤ ɓɘɜŰŮɞůəɧˊɖůɖɠ 

Á ɄŮɑɟŬɛŬ ɛŮ Űɖ ɢɟɐůɖ Ůɘəɞɜɘəɐɠ ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ 
 

× ȼ ɢɟɐůɖ Űɞɡ əɘɜɖŰɞɨ əŬŰɎ Űɖ ŭɘɏɚŮɡůɖ Űɤɜ ˊŮɕɩɜ Ŭˊɧ Űɖ ŭɘɎɓŬůɖ, ɞŭɖɔŮɑ ůŮ ɛŮɑɤůɖ 

Űɖɠ ŰŬɢɨŰɖŰŬɠ ɓŬŭɑůɛŬŰɞɠ Űɞɡɠ. ȷɡŰɧ ɏɢŮɘ ɤɠ ŬˊɞŰɏɚŮůɛŬ Űɖ ɛŮɔŬɚɨŰŮɟɖ ɏəɗŮůɐ Űɞɡɠ 

ůŮ əɑɜŭɡɜɞ əŬɗɩɠ ˊŬɟɞɡůɘɎɕɞɡɜ ŬˊɧůˊŬůɖ ˊɟɞůɞɢɐɠ ůŮ ŭɨɞ ŮˊɑˊŮŭŬ, Űɧůɞ 

ɔɜɤůŰɘəɧ ɧůɞ əŬɘ ɞˊŰɘəɧ. 
 

× ȼ ɢɟɐůɖ Űɞɡ əɘɜɖŰɞɨ əŬŰɎ Űɖ ŭɘɏɚŮɡůɖ Űɤɜ ˊŮɕɩɜ Ŭˊɧ Űɖ ŭɘɎɓŬůɖ, ɞŭɖɔŮɑ ůŮ Ŭɨɝɖůɖ 

Űɖɠ ˊɘɗŬɜɧŰɖŰŬɠ Ůɛˊɚɞəɐɠ Űɞɡɠ ůŮ ˊŬɟôɞɚɑɔɞɜ ŬŰɨɢɖɛŬ ɛŮ ŭɘŮɟɢɧɛŮɜɞ ɧɢɖɛŬ. 
 

× ȼ ɢɟɐůɖ Űɞɡ əɘɜɖŰɞɨ əŬŰɎ Űɖ ŭɘɏɚŮɡůɖ Űɤɜ ˊŮɕɩɜ Ŭˊɧ Űɖ ŭɘɎɓŬůɖ, Űɞɡɠ ɞŭɖɔŮɑ ůŮ 

ɛŮɔŬɚɨŰŮɟɖ Ŭˊɧəɚɘůɖ Ŭˊɧ Űɖɜ ˊɟɞɓɚŮˊɧɛŮɜɖ ŰɟɞɢɘɎ, ɞŭɖɔɩɜŰŬɠ Űɞɡɠ ˊɞɚɚɏɠ 

űɞɟɏɠ ůŮ ŭɘɏɚŮɡůɖ ŮəŰɧɠ Űɤɜ ɞɟɑɤɜ Űɖɠ ŭɘɎɓŬůɖɠ ɛŮ əɑɜŭɡɜɞ Űɖɜ Ůɛˊɚɞəɐ Űɞɡɠ ůŮ 

ůɨɔəɟɞɡůɖ ɛŮ ŰŬ ɞɢɐɛŬŰŬ.  
 

× ɆɡɜɞɣɑɕɞɜŰŬɠ, ɖ ŬˊɧůˊŬůɖ ˊɟɞůɞɢɐɠ ɚɧɔɤ Űɖɠ ŬˊɞůŰɞɚɐɠ ɛɖɜɡɛɎŰɤɜ ɐ ˊɚɞɐɔɖůɖɠ 

ůŰɞ ŭɘŬŭɑəŰɡɞ ɏɢŮɘ ŬɟɜɖŰɘəɐ ŮˊɑŭɟŬůɖ Űɧůɞ ůŰŬ əɡəɚɞűɞɟɘŬəɎ ɧůɞ əŬɘ ůŰŬ 

ɢŬɟŬəŰɖɟɘůŰɘəɎ ŬůűɎɚŮɘŬɠ Űɤɜ ˊŮɕɩɜ ůɡɔəɟɘŰɘəɎ ɛŮ ɧůɞɡɠ ŭŮɜ ˊɟŬɔɛŬŰɞˊɞɘɞɨɜ 

ɢɟɐůɖ Űɞɡ əɘɜɖŰɞɨ Űɞɡɠ ŰɖɚŮűɩɜɞɡ əŬŰɎ Űɖ ŭɘɏɚŮɡůɐ Űɞɡɠ Ŭˊɧ Űɖ ŭɘɎɓŬůɖ.  
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3. ŪȺɋɅȼɇȽȾɃ ɈɄɃȸȷŪɅɃ 

 

3.1 ȺȽɆȷũɋũȼ  

 

ɆŰɞ ůɡɔəŮəɟɘɛɏɜɞ əŮűɎɚŬɘɞ ˊŬɟɞɡůɘɎɕŮŰŬɘ Űɞ ɗŮɤɟɖŰɘəɧ ɡˊɧɓŬɗɟɞ ůŰɞ ɞˊɞɑɞ 

ůŰɖɟɑɢɗɖəŮ ɖ ˊŬɟɞɨůŬ ȹɘˊɚɤɛŬŰɘəɐ ȺɟɔŬůɑŬ. ȺɘŭɘəɧŰŮɟŬ, ɔɑɜŮŰŬɘ ŬɜŬűɞɟɎ ůŰɘɠ ŭɨɞ 

ɛŮɗɧŭɞɡɠ ŬɜɎɚɡůɖɠ ˊɞɡ ŬɜŬˊŰɨɢɗɖəŬɜ ɔɘŬ Űɖɜ ŬɜɎɚɡůɖ Űɤɜ ŭŮŭɞɛɏɜɤɜ, ŭɖɚŬŭɐ ůŰɖ 

ɔɟŬɛɛɘəɐ ˊŬɚɘɜŭɟɧɛɖůɖ (linear regression) əŬɘ ůŰɖ ŭɘɤɜɡɛɘəɐ ɚɞɔɘůŰɘəɐ 

ˊŬɚɘɜŭɟɧɛɖůɖ (binary logistic regression). ȼ ŮəɎůŰɞŰŮ ɛɏɗɞŭɞɠ ŮˊɘɚɏɢɗɖəŮ ɓɎůŮɘ Űɞɡ 

Ůɑŭɞɡɠ Űɖɠ ŮɝŬɟŰɖɛɏɜɖɠ ɛŮŰŬɓɚɖŰɐɠ, ŭɖɚŬŭɐ Ŭɜ ɐŰŬɜ ůɡɜŮɢɐɠ ɐ ŭɘŬəɟɘŰɐ. ũɘŬ Űɖɜ ŰŬɢɨŰɖŰŬ 

Űɤɜ ˊŮɕɩɜ (ůɡɜŮɢɐɠ ɛŮŰŬɓɚɖŰɐ) ŮˊɘɚɏɢɗɖəŮ ɖ ɔɟŬɛɛɘəɐ ˊŬɚɘɜŭɟɧɛɖůɖ Ůɜɩ ɔɘŬ ŰŬ 

ˊŬɟôɞɚɑɔɞɜ ŬŰɡɢɐɛŬŰŬ, Űɖ ůɨɔəɟɞɡůɖ əŬɘ Űɖɜ ŰɟɞɢɘɎ Űɤɜ ˊŮɕɩɜ (ŭɘŬəɟɘŰɏɠ ɛŮŰŬɓɚɖŰɏɠ), 

ŮˊɘɚɏɢɗɖəŮ ɖ ɚɞɔɘůŰɘəɐ ˊŬɚɘɜŭɟɧɛɖůɖ. ɆŰɖ ůɡɜɏɢŮɘŬ, ŬɜŬɚɨɞɜŰŬɘ ŰŬ ɗŮɤɟɖŰɘəɎ ůŰɞɘɢŮɑŬ 

ˊɞɡ Ŭűɞɟɞɨɜ ůŰɘɠ ŭɨɞ ɛŮɗɧŭɞɡɠ əŬɗɩɠ əŬɘ ɞɘ ůŰŬŰɘůŰɘəɞɑ ɏɚŮɔɢɞɘ əŬɘ ŰŬ əɟɘŰɐɟɘŬ 

Ŭˊɞŭɞɢɐɠ ɐ Ŭˊɧɟɟɘɣɖɠ Ůɜɧɠ ɛɞɜŰɏɚɞɡ. ɇɏɚɞɠ, ˊŬɟŬŰɑɗŮɜŰŬɘ ɞɘ əɨɟɘŮɠ ɚŮɘŰɞɡɟɔɑŮɠ Űɞɡ 

Ůɘŭɘəɞɨ ɚɞɔɘůɛɘəɞɨ ŮˊŮɝŮɟɔŬůɑŬɠ Űɞ ɞˊɞɑɞ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ. 

 

3.2  ɀȷŪȼɀȷɇȽȾȷ ɄɅɃɇɈɄȷ  

 

3.2.1 ũɟŬɛɛɘəɐ ɄŬɚɘɜŭɟɧɛɖůɖ 

 

O əɚɎŭɞɠ Űɖɠ ůŰŬŰɘůŰɘəɐɠ ɞ ɞˊɞɑɞɠ ŮɝŮŰɎɕŮɘ Űɖ ůɢɏůɖ ɛŮŰŬɝɨ ŭɨɞ ɐ ˊŮɟɘůůɧŰŮɟɤɜ 

ɛŮŰŬɓɚɖŰɩɜ, ɩůŰŮ ɜŬ əŬɗɑůŰŬŰŬɘ ŭɡɜŬŰɐ ɖ ˊɟɧɓɚŮɣɖ Űɖɠ ɛɑŬɠ Ŭˊɧ Űɘɠ ɡˊɧɚɞɘˊŮɠ, 

ɞɜɞɛɎɕŮŰŬɘ ŬɜɎɚɡůɖ ˊŬɚɘɜŭɟɧɛɖůɖɠ (regression analysis).  Ƀ ɧɟɞɠ ŮɝŬɟŰɖɛɏɜɖ 

ɛŮŰŬɓɚɖŰɐ ŬűɞɟɎ ŮəŮɑɜɖ Űɖɠ ɞˊɞɑŬɠ ɖ Űɘɛɐ ˊɟɧəŮɘŰŬɘ ɜŬ ˊɟɞɓɚŮűɗŮɑ, Ůɜɩ ɞ ɧɟɞɠ 

ŬɜŮɝɎɟŰɖŰɖ ŬˊɞŭɑŭŮŰŬɘ ůŰɖ ɛŮŰŬɓɚɖŰɐ ɖ ɞˊɞɑŬ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ Űɖɜ ˊɟɧɓɚŮɣɖ Űɖɠ 

ŮɝŬɟŰɖɛɏɜɖɠ ɛŮŰŬɓɚɖŰɐɠ. ȼ ŬɜŮɝɎɟŰɖŰɖ ɛŮŰŬɓɚɖŰɐ ŭŮɜ ɗŮɤɟŮɑŰŬɘ ŰɡɢŬɑŬ, ŬɚɚɎ ˊŬɑɟɜŮɘ 

əŬɗɞɟɘůɛɏɜŮɠ Űɘɛɏɠ. ȼ ŮɝŬɟŰɖɛɏɜɖ ɛŮŰŬɓɚɖŰɐ ɗŮɤɟŮɑŰŬɘ ŰɡɢŬɑŬ əŬɘ çəŬɗɞŭɖɔŮɑŰŬɘè Ŭˊɧ 

Űɖɜ ŬɜŮɝɎɟŰɖŰɖ ɛŮŰŬɓɚɖŰɐ. ɄɟɞəŮɘɛɏɜɞɡ ɜŬ ˊɟɞůŭɘɞɟɘůŰŮɑ Ŭɜ ɛɘŬ ŬɜŮɝɎɟŰɖŰɖ ɛŮŰŬɓɚɖŰɐ 

ɐ ůɡɜŭɡŬůɛɧɠ ŬɜŮɝɎɟŰɖŰɤɜ ɛŮŰŬɓɚɖŰɩɜ ˊɟɞəɎɚŮůŮ Űɖ ɛŮŰŬɓɞɚɐ Űɖɠ ŮɝŬɟŰɖɛɏɜɖɠ 

ɛŮŰŬɓɚɖŰɐɠ, əɟɑɜŮŰŬɘ ŬˊŬɟŬɑŰɖŰɖ ɖ ŬɜɎˊŰɡɝɖ ɛŬɗɖɛŬŰɘəɩɜ ɛɞɜŰɏɚɤɜ. 

ȼ ŬɜɎˊŰɡɝɖ Ůɜɧɠ ɛŬɗɖɛŬŰɘəɞɨ ɛɞɜŰɏɚɞɡ ŬˊɞŰŮɚŮɑ ɛɑŬ ůŰŬŰɘůŰɘəɐ ŭɘŬŭɘəŬůɑŬ ˊɞɡ 

ůɡɛɓɎɚɚŮɘ ůŰɖɜ ŬɜɎˊŰɡɝɖ ŮɝɘůɩůŮɤɜ ɔɘŬ Űɖɜ ˊŮɟɘɔɟŬűɐ Űɖɠ ůɢɏůɖɠ ɛŮŰŬɝɨ Űɤɜ 

ŬɜŮɝɎɟŰɖŰɤɜ ɛŮŰŬɓɚɖŰɩɜ əŬɘ Űɖɠ ŮɝŬɟŰɖɛɏɜɖɠ. ɆɖɛŮɘɩɜŮŰŬɘ ˊɤɠ ɖ Ůˊɘɚɞɔɐ Űɖɠ ɛŮɗɧŭɞɡ 

ŬɜɎˊŰɡɝɖɠ Ůɜɧɠ ɛɞɜŰɏɚɞɡ ɓŬůɑɕŮŰŬɘ ůŰɞ Ŭɜ ɖ ŮɝŬɟŰɖɛɏɜɖ ɛŮŰŬɓɚɖŰɐ ŮɑɜŬɘ ůɡɜŮɢɐɠ ɐ 

ŭɘŬəɟɘŰɐ. ɆŰɖɜ ˊŮɟɑˊŰɤůɖ ˊɞɡ ɖ ŮɝŬɟŰɖɛɏɜɖ ɛŮŰŬɓɚɖŰɐ ŮɑɜŬɘ ůɡɜŮɢɏɠ ɛɏɔŮɗɞɠ əŬɘ 

ŬəɞɚɞɡɗŮɑ əŬɜɞɜɘəɐ əŬŰŬɜɞɛɐ, ŰɧŰŮ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɖ ɛɏɗɞŭɞɠ Űɖɠ ɔɟŬɛɛɘəɐɠ 

ˊŬɚɘɜŭɟɧɛɖůɖɠ. ȼ ŬˊɚɞɨůŰŮɟɖ ˊŮɟɑˊŰɤůɖ ɔɟŬɛɛɘəɐɠ ˊŬɚɘɜŭɟɧɛɖůɖɠ ŮɑɜŬɘ ɖ Ŭˊɚɐ 

ɔɟŬɛɛɘəɐ ˊŬɚɘɜŭɟɧɛɖůɖ (simple linear regression). ȼ Ŭˊɚɐ ɔɟŬɛɛɘəɐ ˊŬɚɘɜŭɟɧɛɖůɖ 

ɞɟɑɕŮŰŬɘ Ŭˊɧ ɛɑŬ ɛɧɜɞ ŬɜŮɝɎɟŰɖŰɖ ɛŮŰŬɓɚɖŰɐ ɉ əŬɘ ɛɑŬ ŮɝŬɟŰɖɛɏɜɖ ɛŮŰŬɓɚɖŰɐ Y, ˊɞɡ 

ˊɟɞůŮɔɔɑɕŮŰŬɘ ɤɠ ɔɟŬɛɛɘəɐ ůɡɜɎɟŰɖůɖ Űɞɡ ɉ. ȼ Űɘɛɐ yi Űɖɠ Y, ɔɘŬ əɎɗŮ Űɘɛɐ Űɖɠ xi Űɖɠ ɉ, 

ˊɟɞůŭɘɞɟɑɕŮŰŬɘ ɤɠ Ůɝɐɠ: 

yi  ɻ  ɼxi  ʀi 
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ɇɞ ˊɟɧɓɚɖɛŬ Űɖɠ ˊŬɚɘɜŭɟɧɛɖůɖɠ ɏɔəŮɘŰŬɘ ůŰɖɜ ŮɨɟŮůɖ Űɤɜ ˊŬɟŬɛɏŰɟɤɜ Ŭ əŬɘ ɓ ˊɞɡ 

ŮəűɟɎɕɞɡɜ əŬɚɨŰŮɟŬ Űɖ ɔɟŬɛɛɘəɐ ŮɝɎɟŰɖůɖ Űɖɠ Y Ŭˊɧ Űɖ ɉ. ȾɎɗŮ ɕŮɨɔɞɠ Űɘɛɩɜ (Ŭ, ɓ) 

əŬɗɞɟɑɕŮɘ ɛɑŬ ŭɘŬűɞɟŮŰɘəɐ ɔɟŬɛɛɘəɐ ůɢɏůɖ ˊɞɡ ŮəűɟɎɕŮŰŬɘ ɔŮɤɛŮŰɟɘəɎ Ŭˊɧ ɛɑŬ ŮɡɗŮɑŬ 

ɔɟŬɛɛɐ, Ůɜɩ ɞɘ ŭɨɞ ˊŬɟɎɛŮŰɟɞɘ ɞɟɑɕɞɜŰŬɘ ɤɠ Ůɝɐɠ: 

× Ƀ ůŰŬɗŮɟɧɠ ɧɟɞɠ Ŭ ŮɑɜŬɘ ɖ Űɘɛɐ Űɞɡ y ɔɘŬ x = 0. 

× Ƀ ůɡɜŰŮɚŮůŰɐɠ ɓ ŮɑɜŬɘ ɖ əɚɑůɖ (slope) Űɖɠ ŮɡɗŮɑŬɠ ɐ ŭɘŬűɞɟŮŰɘəɎ ɞ ůɡɜŰŮɚŮůŰɐɠ 

ˊŬɚɘɜŭɟɧɛɖůɖɠ (regression coefficient). ȺəűɟɎɕŮɘ Űɖ ɛŮŰŬɓɞɚɐ Űɖɠ ɛŮŰŬɓɚɖŰɐɠ Y ɧŰŬɜ 

ɖ ɛŮŰŬɓɚɖŰɐ X ŬɚɚɎɝŮɘ əŬŰɎ ɛɑŬ ɛɞɜɎŭŬ. 

ȼ ŰɡɢŬɑŬ ɛŮŰŬɓɚɖŰɐ Ůi ɞɜɞɛɎɕŮŰŬɘ ůűɎɚɛŬ ˊŬɚɘɜŭɟɧɛɖůɖɠ (regression error) əŬɘ ɞɟɑɕŮŰŬɘ 
ɤɠ ɖ ŭɘŬűɞɟɎ Űɖɠ yi  Ŭˊɧ Űɖ ŭŮůɛŮɡɛɏɜɖ ɛɏůɖ Űɘɛɐ ῴ(ὣ|ὢ = ὼὭ), ɧˊɞɡ ῴ(ὣ|ὢ = ὼὭ) = ὥ + ὼὭ. 

ũɘŬ Űɖɜ ŬɜɎɚɡůɖ Űɖɠ ɔɟŬɛɛɘəɐɠ ˊŬɚɘɜŭɟɧɛɖůɖɠ ɔɑɜɞɜŰŬɘ ɞɘ ˊŬɟŬəɎŰɤ ɡˊɞɗɏůŮɘɠ: 

× ȼ ɛŮŰŬɓɚɖŰɐ X ŮɑɜŬɘ ŮɚŮɔɢɧɛŮɜɖ ɔɘŬ Űɞ ˊɟɧɓɚɖɛŬ ˊɞɡ ɛŮɚŮŰɎŰŬɘ, ŭɖɚŬŭɐ ɞɘ Űɘɛɏɠ Űɖɠ 

ŮɑɜŬɘ ɔɜɤůŰɏɠ. 

× ȼ ŮɝɎɟŰɖůɖ Űɖɠ Y Ŭˊɧ Űɖ X  ŮɑɜŬɘ ɔɟŬɛɛɘəɐ. 

× ɇɞ ůűɎɚɛŬ ˊŬɚɘɜŭɟɧɛɖůɖɠ ɏɢŮɘ ɛɏůɖ Űɘɛɐ ɛɖŭɏɜ ɔɘŬ əɎɗŮ Űɘɛɐ Űɖɠ ɉ əŬɘ ɖ ŭɘŬůˊɞɟɎ 

Űɞɡ ŮɑɜŬɘ ůŰŬɗŮɟɐ əŬɘ ŭŮɜ ŮɝŬɟŰɎŰŬɘ Ŭˊɧ Űɖ ɉ, ŭɖɚŬŭɐ ῴ(‐Ὥ) = 0 əŬɘ ὠὥὶ(‐Ὥ) = „‐2. 

ɆŰɖɜ ˊŮɟɑˊŰɤůɖ ˊɞɡ ɖ ŰɡɢŬɑŬ ɛŮŰŬɓɚɖŰɐ Y ŮɝŬɟŰɎŰŬɘ ɔɟŬɛɛɘəɎ Ŭˊɧ ˊŮɟɘůůɧŰŮɟŮɠ Ŭˊɧ 

ɛɑŬ ɛŮŰŬɓɚɖŰɏɠ X, (ὢ1, ὢ2, ὢ3, é , ὢ‖), ɔɑɜŮŰŬɘ ŬɜŬűɞɟɎ ůŰɖɜ ˊɞɚɚŬˊɚɐ ɔɟŬɛɛɘəɐ 

ˊŬɚɘɜŭɟɧɛɖůɖ (multiple linear regression). ȼ Ůɝɑůɤůɖ ˊɞɡ ˊŮɟɘɔɟɎűŮɘ Űɖ ůɢɏůɖ ɛŮŰŬɝɨ 

ŮɝŬɟŰɖɛɏɜɖɠ əŬɘ ŬɜŮɝɎɟŰɖŰɤɜ ɛŮŰŬɓɚɖŰɩɜ ŮɑɜŬɘ ɖ Ůɝɐɠ: 

ώὭ = ‛ + 1ὼ1 + 2ὼ2 + 3ὼ3 + Ễ  ‖ὼ‖ + ‐Ὥ 

Ƀɘ ɡˊɞɗɏůŮɘɠ Űɖɠ ˊɞɚɚŬˊɚɐɠ ɔɟŬɛɛɘəɐɠ ˊŬɚɘɜŭɟɧɛɖůɖɠ ŭŮɜ ŭɘŬűɏɟɞɡɜ Ŭˊɧ ŬɡŰɏɠ Űɖɠ 

Ŭˊɚɐɠ ɔɟŬɛɛɘəɐɠ ˊŬɚɘɜŭɟɧɛɖůɖɠ. ɇɞ əŬɘɜɞɨɟɔɘɞ ůŰɞɘɢŮɑɞ ˊɞɡ ŮɘůɎɔŮŰŬɘ ŮɑɜŬɘ ɖ ŬɜɎɔəɖ 

ɔɘŬ ɛɖŭŮɜɘəɐ ůɡůɢɏŰɘůɖ ɛŮŰŬɝɨ Űɤɜ ŬɜŮɝɎɟŰɖŰɤɜ ɛŮŰŬɓɚɖŰɩɜ (”(ὼὭ , ὼὮ )  ᶅi  j ᴼ π, ɖ 

ɞˊɞɑŬ ˊɟɏˊŮɘ ɜŬ ŮɚŮɔɢɗŮɑ ˊɟɘɜ ɔɑɜŮɘ ɖ ŮəŰɑɛɖůɖ Űɤɜ ˊŬɟŬɛɏŰɟɤɜ Űɤɜ ɛŮŰŬɓɚɖŰɩɜ. 

 

3.2.2  ȿɞɔɘůŰɘəɐ ɄŬɚɘɜŭɟɧɛɖůɖ 

 

ɆŮ ŬɜŰɑɗŮůɖ ɛŮ Űɞ ɛɞɜŰɏɚɞ ɔɟŬɛɛɘəɐɠ ˊŬɚɘɜŭɟɧɛɖůɖɠ ůŰɞ ɞˊɞɑɞ ɖ ŮɝŬɟŰɖɛɏɜɖ ɛŮŰŬɓɚɖŰɐ 

ŮɑɜŬɘ ůɡɜŮɢɐɠ, ŰŬ ɛɞɜŰɏɚŬ ɚɞɔɘůŰɘəɐɠ ˊŬɚɘɜŭɟɧɛɖůɖɠ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ůŰɖɜ 

ˊŮɟɑˊŰɤůɖ ˊɞɡ ɖ ŮɝŬɟŰɖɛɏɜɖ ɛŮŰŬɓɚɖŰɐ ŮɑɜŬɘ ŭɘŬəɟɘŰɐ (ɧˊɤɠ ɔɘŬ ˊŬɟɎŭŮɘɔɛŬ ɖ Ůɛˊɚɞəɐ 

ůŮ ˊŬɟôɞɚɑɔɞɜ ŬŰɨɢɖɛŬ). ȼ ɚɞɔɘůŰɘəɐ ˊŬɚɘɜŭɟɧɛɖůɖ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ Űɖ ŭɖɛɘɞɡɟɔɑŬ 

ɛɞɜŰɏɚɤɜ ˊɟɧɓɚŮɣɖɠ, Ůɜɩ əŬɗɑůŰŬŰŬɘ ŭɡɜŬŰɐ ɖ ɏəɓŬůɖ ɛɘŬɠ əŬŰɖɔɞɟɘəɐɠ ɛŮŰŬɓɚɖŰɐɠ ɛŮ 

ŭɨɞ ɐ ˊŮɟɘůůɧŰŮɟŮɠ əŬŰɖɔɞɟɑŮɠ ɛŮ Űɖ ɢɟɐůɖ Ůɜɧɠ ůɡɜɧɚɞɡ ůɡɜŮɢɩɜ əŬɘ ŭɘŬəɟɘŰɩɜ 

ɛŮŰŬɓɚɖŰɩɜ. Ⱥˊɘˊɚɏɞɜ, ůŮ ŬɜŰɑɗŮůɖ ɛŮ Űɖ ɔɟŬɛɛɘəɐ ˊŬɚɘɜŭɟɧɛɖůɖ, ɖ ŮɝŬɟŰɖɛɏɜɖ 

ɛŮŰŬɓɚɖŰɐ ŮəűɟɎɕŮɘ Űɖɜ ˊɘɗŬɜɧŰɖŰŬ ɖ ɏəɓŬůɖ Űɞɡ ŬˊɞŰŮɚɏůɛŬŰɞɠ ɜŬ ɘůɞɨŰŬɘ ɛŮ 1. 

ɉɟɖůɘɛɞˊɞɘŮɑŰŬɘ, ɚɞɘˊɧɜ, ɞ ɜŮˊɏɟɘɞɠ ɚɞɔɎɟɘɗɛɞɠ ɔɘŬ Űɖɜ ˊɘɗŬɜɧŰɖŰŬ ɐ Űɞ ɚɧɔɞ 

ˊɘɗŬɜɞűɎɜŮɘŬɠ (likelihood ratio), ɖ ŮɝŬɟŰɖɛɏɜɖ ɛŮŰŬɓɚɖŰɐ ɜŬ ɘůɞɨŰŬɘ ɛŮ 1, ůɨɛűɤɜŬ ɛŮ 

Űɞɜ ˊŬɟŬəɎŰɤ Űɨˊɞ:  

ὣ = ὒέὫὭὸ(ὖ) = ὒὲ
  
 = ὄέ + ὄὭὢὭ 
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ȳˊɞɡ: 

Á ὖὭ , ɖ ˊɘɗŬɜɧŰɖŰŬ ɖ ɘ-ɞůŰɐ ˊŮɟɑˊŰɤůɖ ɜŬ ɏɢŮɘ ɏəɓŬůɖ Űɞɡ ŬˊɞŰŮɚɏůɛŬŰɞɠ ɑůɖ ɛŮ Űɖ 

ɛɞɜɎŭŬ (ˊ.ɢ. ὖ5 ɖ ˊɘɗŬɜɧŰɖŰŬ ɜŬ ůɡɛɓŮɑ ŬŰɨɢɖɛŬ ůŰɖɜ 5ɖ ˊŮɟɑˊŰɤůɖ) 

Á ὄέ, ɖ ůŰŬɗŮɟɎ Űɞɡ ɛɞɜŰɏɚɞɡ 

Á ὄὭ , ˊŬɟŬɛŮŰɟɘəɏɠ ŮəŰɘɛɐŰɟɘŮɠ ɔɘŬ Űɘɠ ŬɜŮɝɎɟŰɖŰŮɠ ɛŮŰŬɓɚɖŰɏɠ ὢὭ (Ὥ = 1,2, é , ὲ, ɧˊɞɡ ὲ 

Űɞ ůɨɜɞɚɞ Űɤɜ ŬɜŮɝɎɟŰɖŰɤɜ ɛŮŰŬɓɚɖŰɩɜ) 

ȼ ́ɘɗŬɜɧŰɖŰŬ əɡɛŬɑɜŮŰŬɘ Ŭˊɧ 0 ɏɤɠ 1, Ůɜɩ ɞ ɜŮˊɏɟɘɞɠ ɚɞɔɎɟɘɗɛɞɠ  ὒὲ[Pi/ (1-Pi)]  

əɡɛŬɑɜŮŰŬɘ Ŭˊɧ ɛŮɑɞɜ ɎˊŮɘɟɞ ɏɤɠ ůɡɜ ɎˊŮɘɟɞ. ɇŬ ɛɞɜŰɏɚŬ ɚɞɔɘůŰɘəɐɠ ŬɜɎɚɡůɖɠ 

ˊŬɚɘɜŭɟɧɛɖůɖɠ ɡˊɞɚɞɔɑɕɞɡɜ Űɖɜ əŬɛˊɡɚɧɔɟŬɛɛɖ ůɢɏůɖ ŬɜɎɛŮůŬ ůŰɖɜ əŬŰɖɔɞɟɘəɐ 

Ůˊɘɚɞɔɐ Y əŬɘ ůŰɘɠ ɛŮŰŬɓɚɖŰɏɠ Xi ɞɘ ɞˊɞɑŮɠ ɛˊɞɟŮɑ ɜŬ ŮɑɜŬɘ ůɡɜŮɢŮɑɠ ɐ ŭɘŬəɟɘŰɏɠ. ȼ əŬɛˊɨɚɖ 

Űɖɠ ɚɞɔɘůŰɘəɐɠ ˊŬɚɘɜŭɟɧɛɖůɖɠ ŮɑɜŬɘ ˊɟɞůŮɔɔɘůŰɘəɎ ɔɟŬɛɛɘəɐ ůŰɘɠ ɛŮůŬɑŮɠ Űɘɛɏɠ əŬɘ 

ɚɞɔŬɟɘɗɛɘəɐ ůŰɘɠ ŬəɟŬɑŮɠ. ɀŮ Ŭˊɚɧ ɛŮŰŬůɢɖɛŬŰɘůɛɧ Űɖɠ ˊŬɟŬˊɎɜɤ ůɢɏůɖɠ ˊɟɞəɨˊŰŮɘ ɖ 

Ůɝɐɠ ɜɏŬ ůɢɏůɖ: 

  
 Ὡ(ὄέ+ὄὭὢὭ) = Ὡὄέ ὩὄὭὢὭ 

H ɗŮɛŮɚɘɩŭɖɠ Ůɝɑůɤůɖ ɔɘŬ Űɖ ɚɞɔɘůŰɘəɐ ˊŬɚɘɜŭɟɧɛɖůɖ ŭŮɑɢɜŮɘ ɧŰɘ ɧŰŬɜ ɖ Űɘɛɐ ɛɑŬɠ 

ŬɜŮɝɎɟŰɖŰɖɠ ɛŮŰŬɓɚɖŰɐɠ ŬɡɝɎɜŮŰŬɘ əŬŰɎ ɛɑŬ ɛɞɜɎŭŬ əŬɘ ɞɘ ɡˊɧɚɞɘˊŮɠ ɛŮŰŬɓɚɖŰɏɠ 

ˊŬɟŬɛɏɜɞɡɜ ůŰŬɗŮɟɏɠ, ŰɧŰŮ ɞ ɜɏɞɠ ɚɧɔɞɠ ˊɘɗŬɜɞűɎɜŮɘŬɠ [Pi/( 1-Pi)]  ŭɑɜŮŰŬɘ Ŭˊɧ Űɖɜ 
Ŭəɧɚɞɡɗɖ ůɢɏůɖ:  

  
 ᴂὩὄέ ὩὄὭ(ὢὭ+1)  = Ὡὄέ ὩὄὭὢὭ ὩὄὭ 

ɄŬɟŬŰɖɟŮɑŰŬɘ, ɚɞɘˊɧɜ, ɧŰɘ ɧŰŬɜ ɖ ŬɜŮɝɎɟŰɖŰɖ ɛŮŰŬɓɚɖŰɐ Xi ŬɡɝɖɗŮɑ əŬŰɎ ɛɑŬ ɛɞɜɎŭŬ əŬɘ ɞɘ 

ɡˊɧɚɞɘˊŮɠ ɛŮŰŬɓɚɖŰɏɠ ˊŬɟŬɛɏɜɞɡɜ ůŰŬɗŮɟɏɠ, ŰɧŰŮ ɖ ˊɘɗŬɜɧŰɖŰŬ [Pi/(1 -Pi)]  ŬɡɝɎɜŮŰŬɘ 

əŬŰɎ ɏɜŬ ůɡɜŰŮɚŮůŰɐ ὩὄὭ . ȳŰŬɜ ɞɘ ˊɘɗŬɜɏɠ əŬŰɖɔɞɟɑŮɠ Űɖɠ ŮɝŬɟŰɖɛɏɜɖɠ ɛŮŰŬɓɚɖŰɐɠ ŮɑɜŬɘ 
ŭɨɞ (ɧˊɤɠ ůŰɖ ůɡɔəŮəɟɘɛɏɜɖ ˊŮɟɑˊŰɤůɖ), ɖ ŬɜɎɚɡůɖ ɞɜɞɛɎɕŮŰŬɘ ŭɘɤɜɡɛɘəɐ ɚɞɔɘůŰɘəɐ 

ˊŬɚɘɜŭɟɧɛɖůɖ (binary logistic regression) Ůɜɩ ůŮ ˊŮɟɑˊŰɤůɖ ˊɚɐɗɞɡɠ əŬŰɖɔɞɟɘɩɜ 

ˊŮɟɘůůɧŰŮɟɤɜ Űɤɜ ŭɨɞ, ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɖ ˊɞɚɡɤɜɡɛɘəɐ ɚɞɔɘůŰɘəɐ ˊŬɚɘɜŭɟɧɛɖůɖ 

(multinomial logistic regression).  

 

3.3 ȾɅȽɇȼɅȽȷ ȷɄɃȹɃɉȼɆ ɀɃɁɇȺȿɃɈ 

 

ɇŬ əɟɘŰɐɟɘŬ ɓɎůŮɘ Űɤɜ ɞˊɞɑɤɜ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ɖ Ŭɝɘɞɚɧɔɖůɖ Ůɜɧɠ ɛŬɗɖɛŬŰɘəɞɨ 

ˊɟɞŰɨˊɞɡ ɛŮŰɎ Űɖ ŭɘŬɛɧɟűɤůɐ Űɞɡ ŮɑɜŬɘ ŰŬ ˊɟɧůɖɛŬ əŬɘ ɞɘ Űɘɛɏɠ Űɤɜ ůɡɜŰŮɚŮůŰɩɜ ɼi Űɖɠ 

ŮəɎůŰɞŰŮ Ůɝɑůɤůɖɠ, ɖ ůŰŬŰɘůŰɘəɐ ůɖɛŬɜŰɘəɧŰɖŰŬ, ɖ ˊɞɘɧŰɖŰŬ Űɞɡ ɛɞɜŰɏɚɞɡ əŬɗɩɠ əŬɘ Űɞ 

ůűɎɚɛŬ Űɖɠ Ůɝɑůɤůɖɠ. 

 

× ȿɞɔɘəɐ ŮɟɛɖɜŮɑŬ Űɤɜ ˊɟɞůɐɛɤɜ Űɤɜ ůɡɜŰŮɚŮůŰɩɜ  

ŪŮŰɘəɧ ˊɟɧůɖɛɞ Űɞɡ ůɡɜŰŮɚŮůŰɐ ɓi  ůɡɜŮˊɎɔŮŰŬɘ Ŭɨɝɖůɖ Űɖɠ ŮɝŬɟŰɖɛɏɜɖɠ ɛŮŰŬɓɚɖŰɐɠ 

ɛŮ Űɖɜ Ŭɨɝɖůɖ Űɖɠ ŬɜŮɝɎɟŰɖŰɖɠ. ȷɜŰɘɗɏŰɤɠ, ŬɟɜɖŰɘəɧ ˊɟɧůɖɛɞ ɡˊɞŭɖɚɩɜŮɘ ɛŮɑɤůɖ Űɖɠ 

ŮɝŬɟŰɖɛɏɜɖɠ ɛŮŰŬɓɚɖŰɐɠ ɛŮ Űɖɜ Ŭɨɝɖůɖ Űɖɠ ŬɜŮɝɎɟŰɖŰɖɠ. Ⱥˊɘˊɚɏɞɜ, ɗŬ ˊɟɏˊŮɘ ɜŬ 
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ŮɟɛɖɜŮɨŮŰŬɘ ɚɞɔɘəɎ əŬɘ ɖ Űɘɛɐ Űɞɡ ůɡɜŰŮɚŮůŰɐ, əŬɗɩɠ Ŭɨɝɖůɖ Űɖɠ ŬɜŮɝɎɟŰɖŰɖɠ ɛŮŰŬɓɚɖŰɐɠ 

əŬŰɎ ɛɑŬ ɛɞɜɎŭŬ ɞŭɖɔŮɑ ůŮ Ŭɨɝɖůɖ Űɖɠ ŮɝŬɟŰɖɛɏɜɖɠ ɛŮŰŬɓɚɖŰɐɠ əŬŰɎ ɼi ɛɞɜɎŭŮɠ. 

 

× ȺɚŬůŰɘəɧŰɖŰŬ  

ȼ ŮɚŬůŰɘəɧŰɖŰŬ ŬˊɞŰŮɚŮɑ ŭŮɑəŰɖ ɞ ɞˊɞɑɞɠ ŬɜŰɘəŬŰɞˊŰɟɑɕŮɘ Űɖɜ ŮɡŬɘůɗɖůɑŬ Űɖɠ 

ŮɝŬɟŰɖɛɏɜɖɠ ɛŮŰŬɓɚɖŰɐɠ Y ůŰɖ ɛŮŰŬɓɞɚɐ ɛɑŬɠ ɐ ˊŮɟɘůůɧŰŮɟɤɜ ŬɜŮɝɎɟŰɖŰɤɜ ɛŮŰŬɓɚɖŰɩɜ. 

ȺɑɜŬɘ ˊɞɚɚɏɠ űɞɟɏɠ ɞɟɗɧŰŮɟɞ ɜŬ ŮəűɟŬůŰŮɑ ɖ ŮɡŬɘůɗɖůɑŬ ɤɠ ˊɞůɞůŰɘŬɑŬ ɛŮŰŬɓɞɚɐ Űɖɠ 

ŮɝŬɟŰɖɛɏɜɖɠ ɛŮŰŬɓɚɖŰɐɠ ˊɞɡ ˊɟɞəŬɚŮɑ 1% ɛŮŰŬɓɞɚɐ Űɖɠ ŬɜŮɝɎɟŰɖŰɖɠ. 

ũɘŬ ɔɟŬɛɛɘəɎ ɛɞɜŰɏɚŬ əŬɘ ůɡɜŮɢŮɑɠ ɛŮŰŬɓɚɖŰɏɠ ɖ ŮɚŬůŰɘəɧŰɖŰŬ ŮəűɟɎɕŮŰŬɘ ɤɠ Ůɝɐɠ: 

ᶻ  = ɼi z  

ũɘŬ ŭɘŬəɟɘŰɏɠ ɛŮŰŬɓɚɖŰɏɠ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɖ ɏɜɜɞɘŬ Űɖɠ ɣŮɡŭɞŮɚŬůŰɘəɧŰɖŰŬɠ, ɖ ɞˊɞɑŬ 

ˊŮɟɘɔɟɎűŮɘ Űɖ ɛŮŰŬɓɞɚɐ ůŰɖɜ Űɘɛɐ Űɖɠ ˊɘɗŬɜɧŰɖŰŬɠ Ůˊɘɚɞɔɐɠ əŬŰɎ Űɖ ɛŮŰɎɓŬůɖ Ŭˊɧ Űɖ 

ɛɑŬ Űɘɛɐ Űɖɠ ŭɘŬəɟɘŰɐɠ ɛŮŰŬɓɚɖŰɐɠ ůŰɖɜ Ɏɚɚɖ. ȼ ɣŮɡŭɞŮɚŬůŰɘəɧŰɖŰŬ ɡ́ ɞɚɞɔɑɕŮŰŬɘ ɛɏůɤ 

Űɖɠ ˊŬɟŬəɎŰɤ ɛŬɗɖɛŬŰɘəɐɠ ůɢɏůɖɠ:  

Ὁ =ὩὭὯ 
В

В
 - 1 

ȳˊɞɡ: 

Á l, Űɞ ˊɚɐɗɞɠ Űɤɜ ˊɘɗŬɜɩɜ Ůˊɘɚɞɔɩɜ 

Á xiʉk, ɖ Űɘɛɐ Űɖɠ ɛŮŰŬɓɚɖŰɐɠ k, ɔɘŬ Űɖɜ ŮɜŬɚɚŬəŰɘəɐ i, Űɞɡ ŬŰɧɛɞɡ ʉ 

Á ɝ ɼixʉ), ɖ Űɘɛɐ Űɖɠ ůɡɜɎɟŰɖůɖɠ ˊɞɡ əŬɗɞɟɑɕŮɘ Űɖɜ əɎɗŮ Ůˊɘɚɞɔɐ Ŭűɞɨ ɖ Űɘɛɐ Űɖɠ xʉʆ ɏɢŮɘ 

ɛŮŰŬɓɚɖɗŮɑ Ŭˊɧ 0 ůŮ 1 

Á ɼixʉ, ɖ ŬɜŰɑůŰɞɘɢɖ Űɘɛɐ ɧŰŬɜ ɖ xiʉk ɏɢŮɘ Űɘɛɐ 0 

Á ɼik, ɖ Űɘɛɐ Űɖɠ ˊŬɟŬɛɏŰɟɞɡ Űɖɠ ɛŮŰŬɓɚɖŰɐɠ xʉʆ 

 

× ɆŰŬŰɘůŰɘəɐ ůɖɛŬɜŰɘəɧŰɖŰŬ  

ɆɖɛŬɜŰɘəɧɠ ɏɚŮɔɢɞɠ ɔɘŬ Űɖɜ Ŭɝɘɞɚɧɔɖůɖ Űɞɡ ˊɟɞŰɨˊɞɡ ŮɑɜŬɘ ɞ ɏɚŮɔɢɞɠ t-test (əɟɘŰɐɟɘɞ t 

Űɖɠ əŬŰŬɜɞɛɐɠ Student). ɀɏůɤ Űɞɡ ŭŮɑəŰɖ t ˊɟɞůŭɘɞɟɑɕŮŰŬɘ ɖ ůŰŬŰɘůŰɘəɐ ůɖɛŬɜŰɘəɧŰɖŰŬ 

Űɤɜ ŬɜŮɝɎɟŰɖŰɤɜ ɛŮŰŬɓɚɖŰɩɜ, ŭɖɚŬŭɐ ɖ Ůˊɘɚɞɔɐ Űɤɜ ɛŮŰŬɓɚɖŰɩɜ ˊɞɡ ɗŬ 

ůɡɛˊŮɟɘɚɖűɗɞɨɜ ůŰɞ ŰŮɚɘəɧ ˊɟɧŰɡˊɞ. Ƀ ůɡɜŰŮɚŮůŰɐɠ t ŮəűɟɎɕŮŰŬɘ ɛŮ Űɖɜ ˊŬɟŬəɎŰɤ 

ůɢɏůɖ: 

tstat = 
ȢȢ

 

ȳˊɞɡ s.e. Űɞ Űɡˊɘəɧ ůűɎɚɛŬ (standard error). 

ȷˊɧ Űɖɜ ˊŬɟŬˊɎɜɤ ůɢɏůɖ ˊɟɞəɨˊŰŮɘ ɧŰɘ ɛŮɑɤůɖ Űɞɡ Űɡˊɘəɞɨ ůűɎɚɛŬŰɞɠ ŮˊɘűɏɟŮɘ 

Ŭɨɝɖůɖ Űɞɡ ůɡɜŰŮɚŮůŰɐ tstat  əŬɘ ůɡɜŮˊɩɠ ŬɡɝɎɜŮŰŬɘ ɖ ŮˊɎɟəŮɘŬ (efficiency). ȳůɞ 

ɛŮɔŬɚɨŰŮɟɖ ŮɑɜŬɘ ɖ Űɘɛɐ Űɞɡ t əŬŰɎ ŬˊɧɚɡŰɖ Űɘɛɐ, Űɧůɞ ɛŮɔŬɚɨŰŮɟɖ ŮɑɜŬɘ əŬɘ ɖ Ůˊɘɟɟɞɐ Űɖɠ 

ůɡɔəŮəɟɘɛɏɜɖɠ ɛŮŰŬɓɚɖŰɐɠ ůŰɞ ŰŮɚɘəɧ ŬˊɞŰɏɚŮůɛŬ. ɆŰɞɜ ˊɑɜŬəŬ ˊɞɡ ˊŬɟŬŰɑɗŮŰŬɘ ůŰɖ 

ůɡɜɏɢŮɘŬ, ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ɞɘ əɟɑůɘɛŮɠ Űɘɛɏɠ Űɞɡ ůɡɜŰŮɚŮůŰɐ t ɔɘŬ Űɞ ŮəɎůŰɞŰŮ ŮˊɑˊŮŭɞ 

ŮɛˊɘůŰɞůɨɜɖɠ.  



ȾȺūȷȿȷȽɃ 3                                                                                         ŪȺɋɅȼɇȽȾɃ ɈɄɃȸȷŪɅɃ 

 

  
19 

 
ɄɑɜŬəŬɠ 3.1: ȾɟɑůɘɛŮɠ Űɘɛɏɠ Űɞɡ ůɡɜŰŮɚŮůŰɐ t Űɖɠ ȾŬŰŬɜɞɛɐɠ Student 

ũɘŬ ŮˊɑˊŮŭɞ ŮɛˊɘůŰɞůɨɜɖɠ 95% ɖ Űɘɛɐ t*= 1,7, Ůˊɞɛɏɜɤɠ ˊɟɞəɨˊŰŮɘ ɧŰɘ ɔɘŬ ɜŬ ŮɑɜŬɘ 

ůɡɛˊŮɟɘɚɖűɗŮɑ əɎˊɞɘŬ ɛŮŰŬɓɚɖŰɐ ůŰɞ ɛɞɜŰɏɚɞ ɗŬ ˊɟɏˊŮɘ ɜŬ ɏɢŮɘ ůɡɜŰŮɚŮůŰɐ t ɛŮɔŬɚɨŰŮɟɞ 

Űɞɡ 1,7 əŬŰɎ ŬˊɧɚɡŰɖ Űɘɛɐ, ɏŰůɘ ɩůŰŮ ɜŬ əɟɑɜŮŰŬɘ ůŰŬŰɘůŰɘəɎ ůɖɛŬɜŰɘəɐ. ɆŰŬ ɛɞɜŰɏɚŬ 

ɚɞɔɘůŰɘəɐɠ ˊŬɚɘɜŭɟɧɛɖůɖɠ ɘůɢɨŮɘ ɧ,Űɘ əŬɘ ůŮ ŬɡŰɎ Űɖɠ ɔɟŬɛɛɘəɐɠ ˊŬɚɘɜŭɟɧɛɖůɖɠ, ɛŮ 

ŭɘŬűɞɟɎ ɧŰɘ ŬɜŰɑ ɔɘŬ Űɞ t-test ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ Űɞ Wald test. ɇɞ ůɡɔəŮəɟɘɛɏɜɞ test ɞɟɑɕŮŰŬɘ 

əŬɘ ɚŮɘŰɞɡɟɔŮɑ Ŭəɟɘɓɩɠ ɧˊɤɠ əŬɘ Űɞ t-test, ɞˊɧŰŮ ɔɘŬ ŮˊɑˊŮŭɞ ŮɛˊɘůŰɞůɨɜɖɠ 95% ɖ Űɘɛɐ 

Űɞɡ Wald ɗŬ ˊɟɏˊŮɘ ɜŬ ŮɑɜŬɘ ɛŮɔŬɚɨŰŮɟɖ Űɞɡ 1,7 ɔɘŬ Űɘɠ ɛŮŰŬɓɚɖŰɏɠ Űɞɡ ɛɞɜŰɏɚɞɡ. 

  

× ɆɡɜŰŮɚŮůŰɐɠ ˊɟɞůŬɟɛɞɔɐɠ R2 əŬɘ Hosmer-Lemeshow test 
 

Ƀ ůɡɜŰŮɚŮůŰɐɠ R2 ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɤɠ ŭŮɑəŰɖɠ Ŭɝɘɞɚɧɔɖůɖɠ Űɖɠ ˊɞɘɧŰɖŰŬɠ Űɞɡ 

ˊɟɞŰɨˊɞɡ əŬɗɩɠ ŬˊɞŰŮɚŮɑ əɟɘŰɐɟɘɞ əŬɚɐɠ ˊɟɞůŬɟɛɞɔɐɠ Űɤɜ ŭŮŭɞɛɏɜɤɜ ůŰɞ ɔɟŬɛɛɘəɧ 

ɛɞɜŰɏɚɞ əŬɘ ɞɟɑɕŮŰŬɘ Ŭˊɧ Űɖ ůɢɏůɖ: 

R2=  

ȳˊɞɡ: 

SSR = В ώὭώ ɼ2 В ὼὭὼ  
 

SST= В ώὭώ  

Ƀ ůɡɜŰŮɚŮůŰɐɠ R2 ŮəűɟɎɕŮɘ Űɞ ˊɞůɞůŰɧ Űɖɠ ɛŮŰŬɓɚɖŰɧŰɖŰŬɠ Űɖɠ ɛŮŰŬɓɚɖŰɐɠ Y ˊɞɡ 

ŮɝɖɔŮɑŰŬɘ Ŭˊɧ Űɖɜ ɛŮŰŬɓɚɖŰɐ X, Ůɜɩ ɚŬɛɓɎɜŮɘ Űɘɛɏɠ Ŭˊɧ 0 ɏɤɠ 1. ȳůɞ ˊɘɞ əɞɜŰɎ ɓɟɑůəŮŰŬɘ 

ɖ Űɘɛɐ Űɞɡ R2  ůŰɖ ɛɞɜɎŭŬ, Űɧůɞ ˊɘɞ ɘůɢɡɟɐ ŮɑɜŬɘ ɖ ɔɟŬɛɛɘəɐ ůɢɏůɖ ŮɝɎɟŰɖůɖɠ Űɤɜ 

ɛŮŰŬɓɚɖŰɩɜ Y əŬɘ X. ȹŮɜ ɡˊɎɟɢŮɘ ůɡɔəŮəɟɘɛɏɜɖ Űɘɛɐ Űɞɡ ůɡɜŰŮɚŮůŰɐ ˊɞɡ ŮɑɜŬɘ ŬˊɞŭŮəŰɐ 

ɐ ŬˊɞɟɟɘˊŰɏŬ, ŬɚɚɎ ɛŮŰŬɝɨ ɛɞɜŰɏɚɤɜ ŮˊɘɚɏɔŮŰŬɘ ɤɠ əŬŰŬɚɚɖɚɧŰŮɟɞ ŮəŮɑɜɞ ɛŮ Űɞɜ 

ɡɣɖɚɧŰŮɟɞ ůɡɜŰŮɚŮůŰɐ. ũɘŬ Űɖɜ Ŭɝɘɞɚɧɔɖůɖ Űɤɜ ɛɞɜŰɏɚɤɜ ɚɞɔɘůŰɘəɐɠ ˊŬɚɘɜŭɟɧɛɖůɖɠ 

ŮűŬɟɛɧɕŮŰŬɘ əŬɘ ɞ ůŰŬŰɘůŰɘəɧɠ ɏɚŮɔɢɞɠ Hosmer-Lemeshow test (Hosmer & Lemeshow, 

2000) ɞ ɞˊɞɑɞɠ ɗŮɤɟŮɑŰŬɘ ˊɘɞ ŬɝɘɧˊɘůŰɞɠ Ŭˊɧ Űɞ ůɡɜŰŮɚŮůŰɐ R2 ɚɧɔɤ Űɖɠ ˊɘɗŬɜɐɠ ɛɖ 

ɔɟŬɛɛɘəɧŰɖŰŬɠ Űɤɜ ŬɜŬɚɨůŮɤɜ. Ʉɞɚɚɏɠ űɞɟɏɠ ŮɘůɎɔŮŰŬɘ ɤɠ ůɖɛŬɜŰɘəɧŰɖŰŬ Űɞɡ Ůɚɏɔɢɞɡ 

ɛɑŬ ůɡɔəŮəɟɘɛɏɜɖ Űɘɛɐ Űɖɜ ɞˊɞɑŬ ɞ ɏɚŮɔɢɞɠ ˊɟɏˊŮɘ ɜŬ ɡˊŮɟɓŮɑ, əŬɘ ɔɘŬ ŮˊɑˊŮŭɞ 

ŮɛˊɘůŰɞůɨɜɖɠ 95% ɖ Űɘɛɐ ɞɟɑɕŮŰŬɘ ůŰɞ 0,05. 

 

× ɆűɎɚɛŬ Ůɝɑůɤůɖɠ ˊɟɞŰɨˊɞɡ 

ȷɜŬűɞɟɘəɎ ɛŮ Űɞ ůűɎɚɛŬ Űɖɠ Ůɝɑůɤůɖɠ Űɞɡ ɛɞɜŰɏɚɞɡ, ŬɡŰɧ ɞűŮɑɚŮɘ ɜŬ ˊɚɖɟɞɑ Űɘɠ 

ˊŬɟŬəɎŰɤ ˊɟɞɦˊɞɗɏůŮɘɠ ɔɘŬ Űɖ ɔɟŬɛɛɘəɐ ˊŬɚɘɜŭɟɧɛɖůɖ: 

Á ɁŬ ŬəɞɚɞɡɗŮɑ əŬɜɞɜɘəɐ əŬŰŬɜɞɛɐ 

Á ɁŬ ɏɢŮɘ ůŰŬɗŮɟɐ ŭɘŬůˊɞɟɎ, Var ʀi) = „  = c 

Á ɁŬ ɏɢŮɘ ɛɖŭŮɜɘəɐ ůɡůɢɏŰɘůɖ, ʍ ʀi , ej) = 0,  ᶅÉ  Ê  
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ɆɖɛŮɘɩɜŮŰŬɘ ˊɤɠ ɖ ŭɘŬůˊɞɟɎ Űɞɡ ůűɎɚɛŬŰɞɠ ŮɝŬɟŰɎŰŬɘ Ŭˊɧ Űɞ ůɡɜŰŮɚŮůŰɐ R2. ȳůɞ 

ɛŮɔŬɚɨŰŮɟɞ ŮɑɜŬɘ Űɞ R2 Űɧůɞ ɛɘəɟɧŰŮɟɖ ŮɑɜŬɘ ɖ ŭɘŬůˊɞɟɎ Űɞɡ ůűɎɚɛŬŰɞɠ əŬɘ ɎɟŬ Űɧůɞ 

əŬɚɨŰŮɟɖ ɖ ˊɟɧɓɚŮɣɖ.  

 

3.4 ȿȺȽɇɃɈɅũȽȷ ɇɃɈ ȺȽȹȽȾɃɈ ɆɇȷɇȽɆɇȽȾɃɈ ȿɃũȽɆɀȽȾɃɈ 

 

ɆŰɞ ˊŬɟɧɜ ɡˊɞəŮűɎɚŬɘɞ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ůɡɜɞˊŰɘəɎ ŰŬ ɗŮɤɟɖŰɘəɎ ůŰɞɘɢŮɑŬ ˊɞɡ 

ůɡɜŭɏɞɜŰŬɘ ɛŮ Űɖ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ ɚɞɔɘůɛɘəɞɨ ůŰŬŰɘůŰɘəɐɠ ŬɜɎɚɡůɖɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ 

(IBM SPSS Statistics 21). ȰˊŮɘŰŬ Ŭˊɧ Űɖɜ ŮɘůŬɔɤɔɐ əŬɘ Űɞɜ əŬɗɞɟɘůɛɧ Űɤɜ ɛŮŰŬɓɚɖŰɩɜ 

ůŮ ůɡɜŮɢŮɑŬ, ŭɘŬŰŮŰŬɔɛɏɜŮɠ əŬɘ ŭɘŬəɟɘŰɏɠ, ŮəŰŮɚɏůɗɖəŮ ɖ ŮɜŰɞɚɐ Analyze ɖ ɞˊɞɑŬ 

ˊŮɟɘɚŬɛɓɎɜŮɘ Űɘɠ ŬəɧɚɞɡɗŮɠ Ůˊɘɚɞɔɏɠ: 

  

× Descriptive Statistics: ȹɘŬŭɘəŬůɑŮɠ ɔɘŬ Űɖɜ ˊŬɟŬɔɤɔɐ ˊŮɟɘɔɟŬűɘəɩɜ 

ŬˊɞŰŮɚŮůɛɎŰɤɜ. ɄɟɧəŮɘŰŬɘ ɔɘŬ ɢɟɐůɘɛŬ ůŰŬŰɘůŰɘəɎ ˊŮɟɘɔɟŬűɘəɎ ɛŮɔɏɗɖ (ɛɏůɞɠ ɧɟɞɠ, 

Űɡˊɘəɐ Ŭˊɧəɚɘůɖ, ɛɏɔɘůŰɞ əŬɘ ŮɚɎɢɘůŰɞ). 
 

× Correlate: ȼ ŭɘŬŭɘəŬůɑŬ ˊɞɡ ɛŮŰɟɎŮɘ Űɖ ůɡůɢɏŰɘůɖ ŬɜɎɛŮůŬ ůŮ ɕŮɡɔɎɟɘŬ ɛŮŰŬɓɚɖŰɩɜ. 

ȺˊɘɚɏɔŮŰŬɘ ɖ ŮɜŰɞɚɐ Bivariate correlation, Ůɜɩ ɞɘ ɛŮŰŬɓɚɖŰɏɠ ŮɘůɎɔɞɜŰŬɘ ůŰɞ ˊɚŬɑůɘɞ 

Variables əŬɘ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɞ ůɡɜŰŮɚŮůŰɐɠ ůɡůɢɏŰɘůɖɠ Pearson Ŭɜ ˊɟɧəŮɘŰŬɘ ɔɘŬ 

ůɡɜŮɢŮɑɠ ɛŮŰŬɓɚɖŰɏɠ əŬɘ ŬɜŰɑůŰɞɘɢŬ ɞ ůɡɜŰŮɚŮůŰɐɠ ůɡůɢɏŰɘůɖɠ Spearman Ŭɜ ˊɟɧəŮɘŰŬɘ 

ɔɘŬ ŭɘŬəɟɘŰɏɠ ɛŮŰŬɓɚɖŰɏɠ.  
 

× Regression: ȼ ŭɘŬŭɘəŬůɑŬ ˊɞɡ ŮəŰŮɚŮɑ ŭɘɎűɞɟŬ Ůɑŭɖ ́Ŭɚɘɜŭɟɧɛɖůɖɠ, ɧˊɤɠ ɖ 

ɔɟŬɛɛɘəɐ əŬɘ ɖ ŭɘɤɜɡɛɘəɐ ɚɞɔɘůŰɘəɐ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ɔɘŬ Űɖɜ ŬɜɎˊŰɡɝɖ Űɤɜ 

ɛɞɜŰɏɚɤɜ. ɆŮ əɎɗŮ ˊŮɟɑˊŰɤůɖ, ɖ ŮɝŬɟŰɖɛɏɜɖ ɛŮŰŬɓɚɖŰɐ ŮɘůɎɔŮŰŬɘ ůŰɞ ˊɚŬɑůɘɞ 

Dependent, Ůɜɩ ɔɘŬ Űɖ ɔɟŬɛɛɘəɐ ˊŬɚɘɜŭɟɧɛɖůɖ ɞɘ ŬɜŮɝɎɟŰɖŰŮɠ ɛŮŰŬɓɚɖŰɏɠ 

ŮɘůɎɔɞɜŰŬɘ ůŰɞ ˊɚŬɑůɘɞ Independent(s) əŬɘ ɔɘŬ Űɖ ŭɘɤɜɡɛɘəɐ ɚɞɔɘůŰɘəɐ 

ˊŬɚɘɜŭɟɧɛɖůɖ ůŰɞ ˊɚŬɑůɘɞ Covariate(s). ȷɡŰɐ ůɡɜɐɗɤɠ ŬűɐɜŮŰŬɘ Enter ˊɞɡ ůɖɛŬɑɜŮɘ 

ɧŰɘ ůŰɞ ˊɟɧŰɡˊɞ ŮɘůɏɟɢɞɜŰŬɘ ɧůŮɠ ɛŮŰŬɓɚɖŰɏɠ ɓɟɑůəɞɜŰŬɘ ůŰɞ ˊɚŬɑůɘɞ Independent(s) 

ɛŮ Űɖ ůŮɘɟɎ ˊɞɡ ŬɜŬɔɟɎűɞɜŰŬɘ ŮəŮɑ. ɆŰɖɜ Ůˊɘɚɞɔɐ Options ŮˊɘɚɏɔŮŰŬɘ ɖ ŮɘůŬɔɤɔɐ 

ůŰŬɗŮɟɎɠ ɐ ɧɢɘ ůŰɞ ˊɟɧŰɡˊɞ, ɖ ˊɟŬɔɛŬŰɞˊɞɑɖůɖ ɐ ɧɢɘ Űɞɡ Ůɚɏɔɢɞɡ Hosmer-Lemeshow 

test ůŰɖ ŭɘɤɜɡɛɘəɐ ɚɞɔɘůŰɘəɐ ˊŬɚɘɜŭɟɧɛɖůɖ əŬɗɩɠ əŬɘ ɖ ŬɜŬɚɞɔɑŬ əŬŰɖɔɞɟɘɞˊɞɑɖůɖɠ.  

 

ɆɡɜɞɣɑɕɞɜŰŬɠ, ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ ˊɞɡ ŮɛűŬɜɑɕɞɜŰŬɘ ůŰŬ ŭŮŭɞɛɏɜŬ Ůɝɧŭɞɡ ɗŬ ˊɟɏˊŮɘ ɜŬ 

ˊɚɖɟɞɨɜ ŰŬ Ůɝɐɠ əɟɘŰɐɟɘŬ: 

× Ƀɘ Űɘɛɏɠ əŬɘ ŰŬ ˊɟɧůɖɛŬ Űɤɜ ůɡɜŰŮɚŮůŰɩɜ ɓi ɜŬ ŮɝɖɔɞɨɜŰŬɘ ɚɞɔɘəɎ ɔɘŬ əɎɗŮ 

ŬɜŮɝɎɟŰɖŰɖ ɛŮŰŬɓɚɖŰɐ. 

× ȼ Űɘɛɐ Űɞɡ ůŰŬŰɘůŰɘəɞɨ Ůɚɏɔɢɞɡ t ɐ Wald ɜŬ ŮɑɜŬɘ ɛŮɔŬɚɨŰŮɟɖ Ŭˊɧ Űɖɜ Űɘɛɐ 1,7 ɔɘŬ 

ŮˊɑˊŮŭɞ ŮɛˊɘůŰɞůɨɜɖɠ 95% əŬɘ Űɞ Ů ɑ́ˊŮŭɞ ůɖɛŬɜŰɘəɧŰɖŰŬɠ ɜŬ ŮɑɜŬɘ ɛɘəɟɧŰŮɟɞ Ŭˊɧ 

5%. ȾŬŰô ŮɝŬɑɟŮůɖ ɑůɤɠ ɔɑɜɞɜŰŬɘ ŭŮəŰɏɠ ɛŮŰŬɓɚɖŰɏɠ ɛŮ ŮˊɑˊŮŭɞ ůɖɛŬɜŰɘəɧŰɖŰŬɠ ɚɑɔɞ 

ɛŮɔŬɚɨŰŮɟɞ. 

× Ƀ ɏɚŮɔɢɞɠ Hosmer-Lemshow test ɜŬ ŮɛűŬɜɑɕŮɘ Űɘɛɐ ˊɎɜɤ Ŭˊɧ 0,05 ɔɘŬ ŮˊɑˊŮŭɞ 

ŮɛˊɘůŰɞůɨɜɖɠ 95% əŬɘ ɞ ůɡɜŰŮɚŮůŰɐɠ ůɡůɢɏŰɘůɖɠ R2 ɜŬ ŮɑɜŬɘ əŬŰɎ Űɞ ŭɡɜŬŰɧɜ 

ɛŮɔŬɚɨŰŮɟɞɠ. 
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4. ɆɈȿȿɃũȼ ȾȷȽ ȺɄȺɂȺɅũȷɆȽȷ ɆɇɃȽɉȺȽɋɁ 

 

4.1  ȺȽɆȷũɋũȼ 

 

ɆŰɧɢɞɠ Űɖɠ ˊŬɟɞɨůŬɠ ȹɘˊɚɤɛŬŰɘəɐɠ ȺɟɔŬůɑŬɠ ŮɑɜŬɘ ɖ ŭɘŮɟŮɨɜɖůɖ Űɖɠ ůɡɛˊŮɟɘűɞɟɎɠ 

əɡəɚɞűɞɟɑŬɠ əŬɘ ŬůűɎɚŮɘŬɠ Űɤɜ ˊŮɕɩɜ ˊɞɡ ˊɟŬɔɛŬŰɞˊɞɘɞɨɜ ɢɟɐůɖ əɘɜɖŰɞɨ ŰɖɚŮűɩɜɞɡ 

ɔɘŬ ŬˊɞůŰɞɚɐ ɛɖɜɡɛɎŰɤɜ ɐ ˊɚɞɐɔɖůɖ ůŰɞ ŭɘŬŭɑəŰɡɞ ůŮ ůɖɛŬŰɞŭɞŰɞɨɛŮɜŮɠ ŭɘŬɓɎůŮɘɠ. 

ȾŬŰɎ ůɡɜɏˊŮɘŬ, ɏˊŮɘŰŬ Ŭˊɧ Űɖ ɓɘɓɚɘɞɔɟŬűɘəɐ ŬɜŬůəɧˊɖůɖ ŮɟŮɡɜɩɜ ůɡɜŬűɩɜ ɛŮ Űɞ 

ůɡɔəŮəɟɘɛɏɜɞ ɗɏɛŬ, ŬɜŬˊŰɨɢɗɖəŮ Űɞ ɗŮɤɟɖŰɘəɧ ɡˊɧɓŬɗɟɞ ˊɞɡ ɞŭɐɔɖůŮ ůŰɖɜ Ůˊɘɚɞɔɐ Űɖɠ 

ɔɟŬɛɛɘəɐɠ əŬɘ ɚɞɔɘůŰɘəɐɠ ˊŬɚɘɜŭɟɧɛɖůɖɠ ɤɠ ɛŮɗɧŭɤɜ ůŰŬŰɘůŰɘəɐɠ ŬɜɎɚɡůɖɠ. ȼ ůɡɚɚɞɔɐ 

Űɤɜ ŬˊŬɘŰɞɨɛŮɜɤɜ ŭŮŭɞɛɏɜɤɜ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ɛŮ Űɖ ɛɏɗɞŭɞ Űɖɠ ɓɘɜŰŮɞůəɧˊɖůɖɠ 

ůŮ ˊɟŬɔɛŬŰɘəɧ ɢɟɧɜɞ ůŮ ůɖɛŬŰɞŭɞŰɞɨɛŮɜŮɠ ŭɘŬɓɎůŮɘɠ Ůˊɑ Űɟɘɩɜ ɞŭɩɜ, ɛɑŬɠ, ŭɨɞ əŬɘ 

Űɟɘɩɜ ɚɤɟɑŭɤɜ əɡəɚɞűɞɟɑŬɠ ŬɜŰɑůŰɞɘɢŬ. ɆŰɖ ůɡɜɏɢŮɘŬ, ŬəɞɚɞɨɗɖůŮ ɖ ŮˊŮɝŮɟɔŬůɑŬ Űɤɜ 

ůŰɞɘɢŮɑɤɜ ɛɏůɤ Űɖɠ ŮɘůŬɔɤɔɐɠ Űɞɡɠ ůŰɞɜ ɖɚŮəŰɟɞɜɘəɧ ɡˊɞɚɞɔɘůŰɐ əŬɗɩɠ əŬɘ ɖ 

əɤŭɘəɞˊɞɑɖůɐ Űɞɡɠ ɩůŰŮ ɜŬ ŮɑɜŬɘ ŭɡɜŬŰɐ ɖ ŮɝŬɔɤɔɐ ůŰŬŰɘůŰɘəɩɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ.  

 

4.2  ɆɈȿȿɃũȼ ɆɇɃȽɉȺȽɋɁ 

 

4.2.1  ɇɞ ˊŮɑɟŬɛŬ 

 

ȳˊɤɠ ˊɟɞŬɜŬűɏɟɗɖəŮ, ɖ ŮˊɘɚŮɢɗŮɑůŬ ɛɏɗɞŭɞɠ ɔɘŬ Űɖ ůɡɚɚɞɔɐ Űɤɜ ůŰɞɘɢŮɑɤɜ ɐŰŬɜ ŬɡŰɐ 

Űɖɠ ɓɘɜŰŮɞůəɧˊɖůɖɠ ɛɏůɤ əɘɜɖŰɞɨ ŰɖɚŮűɩɜɞɡ ɛŮ ůəɞˊɧ Űɖɜ əŬŰŬɔɟŬűɐ Űɖɠ 

ůɡɛˊŮɟɘűɞɟɎɠ Űɤɜ ˊŮɕɩɜ ůŮ ůɖɛŬŰɞŭɞŰɞɨɛŮɜŮɠ ŭɘŬɓɎůŮɘɠ. ȼ Ůˊɘɚɞɔɐ Űɤɜ ɡˊɧ ɛŮɚɏŰɖ 

ɞŭɘəɩɜ ŰɛɖɛɎŰɤɜ əŬɘ əŬŰɎ ůɡɜɏˊŮɘŬ ŭɘŬɓɎůŮɤɜ, ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ɓɎůŮɘ Űɤɜ ˊŬɟŬəɎŰɤ 

əɟɘŰɖɟɑɤɜ: Ŭɟɘɗɛɧɠ ɚɤɟɑŭɤɜ əɡəɚɞűɞɟɑŬɠ, ɘəŬɜɞˊɞɘɖŰɘəɧɠ űɧɟŰɞɠ ˊŮɕɩɜ ɩůŰŮ ɜŬ 

ŮɝŬůűŬɚɘůŰŮɑ ŮˊŬɟəɐɠ Ŭɟɘɗɛɧɠ ŭŮɑɔɛŬŰɞɠ əŬɗɩɠ əŬɘ ɨˊŬɟɝɖ űɤŰŮɘɜɞɨ ůɖɛŬŰɞŭɧŰɖ ůŰɖɜ 

ŮəɎůŰɞŰŮ ŭɘɎɓŬůɖ. Ⱥˊɘˊɚɏɞɜ, ŬˊɞűŬůɑůŰɖəŮ ɜŬ ɛŮɚŮŰɖɗɞɨɜ ŰɟŮɘɠ Űɨˊɞɘ ɞŭɩɜ (ɛɑŬɠ, ŭɨɞ 

əŬɘ Űɟɘɩɜ ɚɤɟɑŭɤɜ əɡəɚɞűɞɟɑŬɠ) ɩůŰŮ ɜŬ ˊɟɞəɨɣŮɘ ɧůɞ Űɞ ŭɡɜŬŰɧɜ ˊɘɞ ɞɚɞəɚɖɟɤɛɏɜɞ 

ŬˊɞŰɏɚŮůɛŬ. ɆɡɜɡˊɞɚɞɔɑɕɞɜŰŬɠ ŰŬ ˊŬɟŬˊɎɜɤ əɟɘŰɐɟɘŬ, ɖ ŰɞˊɞɗŮůɑŬ ˊɞɡ ŮˊɘɚɏɢɗɖəŮ ɔɘŬ 

Űɖɜ ˊɟŬɔɛŬŰɞˊɞɑɖůɖ Űɞɡ ˊŮɘɟɎɛŬŰɞɠ ɐŰŬɜ Űɞ əɏɜŰɟɞ Űɖɠ ȷɗɐɜŬɠ əŬɘ ůɡɔəŮəɟɘɛɏɜŬ: 

× ȹɘɎɓŬůɖ ɞŭɘəɞɨ ŰɛɐɛŬŰɞɠ Űɟɘɩɜ ɚɤɟɑŭɤɜ əɡəɚɞűɞɟɑŬɠ Ůˊɑ Űɖɠ ɞŭɞɨ ȷəŬŭɖɛɑŬɠ, ůŰɞ 

ɨɣɞɠ Űɖɠ ŭɘŬůŰŬɨɟɤůɖɠ ɛŮ Űɖɜ ɞŭɧ ȽˊˊɞəɟɎŰɞɡɠ. 

× ȹɘɎɓŬůɖ ɞŭɘəɞɨ ŰɛɐɛŬŰɞɠ ŭɨɞ ɚɤɟɑŭɤɜ əɡəɚɞűɞɟɑŬɠ Ůˊɑ Űɖɠ ɞŭɞɨ ȽˊˊɞəɟɎŰɞɡɠ, ůŰɞ 

ɨɣɞɠ Űɖɠ ŭɘŬůŰŬɨɟɤůɖɠ ɛŮ Űɖɜ ɞŭɧ ȷəŬŭɖɛɑŬɠ. 

× ȹɘɎɓŬůɖ ɞŭɘəɞɨ ŰɛɐɛŬŰɞɠ ɛɑŬɠ ɚɤɟɑŭŬɠ əɡəɚɞűɞɟɑŬɠ Ůˊɑ Űɖɠ ɞŭɞɨ ɆəɞɡűɎ, ůŰɞ ɨɣɞɠ 

Űɖɠ ŭɘŬůŰŬɨɟɤůɖɠ ɛŮ Űɖɜ ɄɚŬŰŮɑŬ ȾɞɚɤɜŬəɑɞɡ. 
 

ɇŬ ůɡɔəŮəɟɘɛɏɜŬ ŰɛɐɛŬŰŬ əɟɑɗɖəŬɜ əŬŰɎɚɚɖɚŬ əŬɗɩɠ ɨůŰŮɟŬ Ŭˊɧ ŭɞəɘɛŬůŰɘəɐ 

ɓɘɜŰŮɞůəɧˊɖůɖ ˊŬɟŬŰɖɟɐɗɖəŮ ɧŰɘ Űɞ ŭŮɑɔɛŬ ɐŰŬɜ ŬɜŰɘˊɟɞůɤˊŮɡŰɘəɧ əŬɗɩɠ ɡˊɐɟɢŮ 

Ůɨɟɞɠ ůŰɘɠ ɖɚɘəɑŮɠ ŬɚɚɎ əŬɘ ɘəŬɜɞˊɞɘɖŰɘəɧɠ Ŭɟɘɗɛɧɠ ˊŮɕɩɜ, ŭŮŭɞɛɏɜɞɡ ɧŰɘ ɞɘ ŭɘŬɓɎůŮɘɠ 

ɓɟɑůəɞɜŰŬɘ əɞɜŰɎ ůŮ ˊɞɚɡůɨɢɜŬůŰŮɠ ɞŭɞɨɠ ɧˊɞɡ ŮɜŰɞˊɑɕŮŰŬɘ ˊɚɖɗɩɟŬ əŬŰŬůŰɖɛɎŰɤɜ, 

ɔɟŬűŮɑɤɜ əŬɘ ɡˊɖɟŮůɘɩɜ.  
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ũɘŬ Űɖɜ Ŭɨɝɖůɖ Űɖɠ ŬəɟɑɓŮɘŬɠ Űɤɜ ŭŮŭɞɛɏɜɤɜ, ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŬɜ ɛŮŰɟɐůŮɘɠ Űɧůɞ Űɘɠ 

əŬɗɖɛŮɟɘɜɏɠ ɧůɞ əŬɘ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɞɡ ɆŬɓɓŬŰɞəɨɟɘŬəɞɡ, ɛŮ ɧɚŮɠ Űɘɠ ɛŮŰɟɐůŮɘɠ ɜŬ 

ˊɟŬɔɛŬŰɞˊɞɘɞɨɜŰŬɘ Űɘɠ ɛŮůɖɛɓɟɘɜɏɠ ɩɟŮɠ, ˊɞɡ ŬˊɞŰŮɚɞɨɜ əŬɘ ɩɟŮɠ Ŭɘɢɛɐɠ, ɏŰůɘ ɩůŰŮ ɜŬ 

ŮɝŬůűŬɚɑɕŮŰŬɘ ŮˊŬɟəɐɠ Ŭɟɘɗɛɧɠ ŭŮɑɔɛŬŰɞɠ ˊŮɕɩɜ. ɆɡɔəŮəɟɘɛɏɜŬ, ɔɘŬ əɎɗŮ ŭɘɎɓŬůɖ 

ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ɛɑŬ ɛɏŰɟɖůɖ ɛɘůɐɠ ɩɟŬɠ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɖɠ ŮɓŭɞɛɎŭŬɠ (15:30-

16:00) əŬɘ ɛɑŬ Űɞ ɆɎɓɓŬŰɞ (13:00-13:30) əŬɗɩɠ ɗŮɤɟɐɗɖəŮ ɧŰɘ ŰŬ ůɡɔəŮəɟɘɛɏɜŬ ɢɟɞɜɘəɎ 

ŭɘŬůŰɐɛŬŰŬ ůɡɔəɏɜŰɟɤɜŬɜ Űɖ ɛŮůɖɛɓɟɘɜɐ Ŭɘɢɛɐ Űɖɠ əɑɜɖůɖɠ Űɤɜ ˊŮɕɩɜ. ȳɚŮɠ ɞɘ 

ɛŮŰɟɐůŮɘɠ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŬɜ ɡˊɧ əŬɚɏɠ əŬɘɟɘəɏɠ ůɡɜɗɐəŮɠ əŬɘ Ŭˊɧ Űɘɠ ɏɝɘ ůɡɜɞɚɘəɎ 

ɛŮŰɟɐůŮɘɠ ŭɘɎɟəŮɘŬɠ Űɟɘɩɜ ɤɟɩɜ, ɛŮŰɟɐɗɖəŬɜ 2.280 ˊŮɕɞɑ. 

ȷɜŬűɞɟɘəɎ ɛŮ Űɖ ŭɘŬŭɘəŬůɑŬ ˊɞɡ ŬəɞɚɞɡɗɐɗɖəŮ, ɖ ɓɘɜŰŮɞůəɧˊɖůɖ ˊɟŬɔɛŬŰɞˊɞɘɞɨŰŬɜ 

Ŭˊɧ ŰɏŰɞɘɞ ůɖɛŮɑɞ ɩůŰŮ ɜŬ ŭɘŬəɟɑɜɞɜŰŬɘ Ůɡəɟɘɜɩɠ ɞɘ ˊŮɕɞɑ ˊɞɡ ɏəŬɜŬɜ ɢɟɐůɖ əɘɜɖŰɞɨ 

ŰɖɚŮűɩɜɞɡ ŬɚɚɎ əŬɘ ɧůɞɘ ŭŮɜ ŮɑɢŬɜ əɎˊɞɘŬ ŬˊɧůˊŬůɖ ˊɟɞůɞɢɐɠ əŬɗɩɠ ŭɘɏůɢɘɕŬɜ Űɖɜ 

ŮəɎůŰɞŰŮ ŭɘɎɓŬůɖ. Ⱥˊɑůɖɠ, ůɖɛŬɜŰɘəɧ ɐŰŬɜ ɜŬ ŭɘŬəɟɑɜŮŰŬɘ əŬɘ ɞ űɤŰŮɘɜɧɠ ůɖɛŬŰɞŭɧŰɖɠ 

ɔɘŬ Űɖɜ əŬŰŬɔɟŬűɐ Űɖɠ ɢɟɞɜɘəɐɠ ůŰɘɔɛɐɠ ɏɜŬɟɝɖɠ əŬɘ ɚɐɝɖɠ Űɖɠ ˊɟɎůɘɜɖɠ ɏɜŭŮɘɝɖɠ. 

Ɇəɞˊɧɠ ɐŰŬɜ ɖ əŬŰŬɔɟŬűɐ Űɤɜ ˊŮɕɩɜ ˊɞɡ ˊŬɟɞɡůɑŬɕŬɜ ɐ ɧɢɘ ŬˊɧůˊŬůɖ ˊɟɞůɞɢɐɠ 

ɚɧɔɤ Űɖɠ ˊɚɞɐɔɖůɖɠ ůŰɞ ŭɘŬŭɑəŰɡɞ ɐ Űɖɠ ŬˊɞůŰɞɚɐɠ ɛɖɜɡɛɎŰɤɜ əŬɘ ŭɘɏůɢɘɕŬɜ Űɧůɞ 

ɜɧɛɘɛŬ ɧůɞ əŬɘ ˊŬɟɎɜɞɛŬ Űɖ ŭɘɎɓŬůɖ, ɖ Ůɛˊɚɞəɐ Űɞɡɠ ɛŮ ɞɢɐɛŬŰŬ ůŮ ˊŬɟôɞɚɑɔɞɜ 

ŬŰɡɢɐɛŬŰŬ əŬɗɩɠ əŬɘ ɢŬɟŬəŰɖɟɘůŰɘəɎ ɧˊɤɠ ɖ ŰɟɞɢɘɎ Űɞɡɠ, ɞɘ ůɡɔəɟɞɨůŮɘɠ ɛŮŰŬɝɨ Űɞɡɠ 

əŬɘ ɖ ŰŬɢɨŰɖŰɎ Űɞɡɠ.  

 

4.2.2  ɄŬɟŬŰɖɟɖɗɏɜŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ 

 

ȰˊŮɘŰŬ Ŭˊɧ Űɖ ɓɘɜŰŮɞůəɧˊɖůɖ, ɞɘ ŰŬɘɜɑŮɠ ŮɘůɐɢɗɖůŬɜ ůŰɞɜ ɖɚŮəŰɟɞɜɘəɧ ɡˊɞɚɞɔɘůŰɐ ɩůŰŮ 

ɜŬ ŬɜŬɚɡɗɞɨɜ ɔɘŬ ɜŬ ˊɟɞəɨɣɞɡɜ ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɤɜ ˊŮɕɩɜ. ȼ ŬɜɎɚɡůɖ Űɤɜ ŰŬɘɜɘɩɜ 

ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ɛɏůɤ Űɞɡ ˊɟɞɔɟɎɛɛŬŰɞɠ VLC media player Ůɜɩ ˊɟɞůŰɏɗɖəŮ əŬɘ ɖ 

ŮˊɏəŰŬůɖ Time v3.2 ɩůŰŮ ɜŬ ŭɘŬŰɑɗŮŰŬɘ ŬəɟɑɓŮɘŬ ŭŮəɎŰɤɜ Űɞɡ ŭŮɡŰŮɟɞɚɏˊŰɞɡ ůŰɞ ɢɟɧɜɞ. 

ȷɟɢɘəɎ, ɛŮŰɟɐɗɖəŮ ɞ űɧɟŰɞɠ Űɤɜ ˊŮɕɩɜ ˊɞɡ ŭɘɏůɢɘɕŬɜ Űɖɜ ŮəɎůŰɞŰŮ ŭɘɎɓŬůɖ ůŮ əɎɗŮ 

ˊŮɟɑɞŭɞ ůɖɛŬŰɞŭɧŰɖůɖɠ əŬɘ  əŬŰŬɔɟɎűɖəŮ Űɧůɞ ɞ Ŭɟɘɗɛɧɠ ŬɡŰɩɜ ˊɞɡ ˊŬɟɞɡůɑŬɕŬɜ 

ŬˊɧůˊŬůɖ ˊɟɞůɞɢɐɠ ɧůɞ əŬɘ ŬɡŰɩɜ ˊɞɡ ŭŮɜ ɢɟɖůɘɛɞˊɞɘɞɨůŬɜ əɘɜɖŰɧ. ȰˊŮɘŰŬ, 

ˊŬɟŬŰɖɟɐɗɖəŮ Űɞ űɨɚɞ Űɤɜ ˊŮɕɩɜ, Ůɜɩ ŬɜŬűɞɟɘəɎ ɛŮ Űɖɜ ɖɚɘəɑŬ, Ůűɧůɞɜ ŭŮɜ ɐŰŬɜ ŮűɘəŰɧɠ 

ɞ Ŭəɟɘɓɐɠ ˊɟɞůŭɘɞɟɘůɛɧɠ ŬɡŰɐɠ, ŬˊɞűŬůɑůŰɖəŮ ɜŬ ŭɖɛɘɞɡɟɔɖɗɞɨɜ ŰɏůůŮɟɘɠ ɖɚɘəɘŬəɏɠ 

ɞɛɎŭŮɠ. ɆɡɔəŮəɟɘɛɏɜŬ, ŬɡŰɏɠ ŭɘŬɛɞɟűɩɗɖəŬɜ ɤɠ Ůɝɐɠ: əɎŰɤ Űɤɜ 18 ŮŰɩɜ, 18-35 ŮŰɩɜ, 

35-65 ŮŰɩɜ əŬɘ Ɏɜɤ Űɤɜ 65 ŮŰɩɜ. 

Ⱥɜ ůɡɜŮɢŮɑŬ, ˊŬɟŬŰɖɟɐɗɖəŮ ůŮɘɟɎ Ɏɚɚɤɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ, ɧˊɤɠ ɖ ůɡɜɞŭŮɑŬ, ɖ 

űɤŰŮɘɜɐ ɏɜŭŮɘɝɖ Űɞɡ ůɖɛŬŰɞŭɧŰɖ, ɖ ŰɟɞɢɘɎ əŬɘ ɞɘ ůɡɔəɟɞɨůŮɘɠ Űɤɜ ˊŮɕɩɜ, ˊŬɟɎɜɞɛŬ 

ŭɘŮɟɢɧɛŮɜŬ ɞɢɐɛŬŰŬ əŬɘ ɞɢɐɛŬŰŬ ˊɎɜɤ ůŰɖ ŭɘɎɓŬůɖ ɧˊɤɠ Ůˊɑůɖɠ əŬɘ ˊŬɟôɞɚɑɔɞɜ 

ŬŰɡɢɐɛŬŰŬ. ɇŬɡŰɧɢɟɞɜŬ, ůɖɛŮɘɩɗɖəŮ ŮɎɜ ɖ ɛɏŰɟɖůɖ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ əŬɗɖɛŮɟɘɜɐ ɐ 

ɛɏůŬ ůŰɞ ɆŬɓɓŬŰɞəɨɟɘŬəɞ. ȷɜŬűɞɟɘəɎ ɛŮ Űɞ ɢɟɞɜɘəɧ ŭɘɎůŰɖɛŬ ŬɜŬɛɞɜɐɠ, ŬɡŰɧ ŬűɞɟɞɨůŮ 

Űɖ ŭɘŬűɞɟɎ ŬɜɎɛŮůŬ ůŰɖ ɢɟɞɜɘəɐ ůŰɘɔɛɐ ˊɞɡ ɞ ŮəɎůŰɞŰŮ ˊŮɕɧɠ ůŰɖ ɢɟɞɜɘəɐ ůŰɘɔɛɐ ˊɞɡ 

ɝŮəɘɜɞɨůŮ ɜŬ ŬɜŬɛɏɜŮɘ ůŰɞ ˊŮɕɞŭɟɧɛɘɞ əŬɘ ůŮ ŬɡŰɐ ˊɞɡ ŮɔəŬŰɏɚŮɘˊŮ Űɞ ˊŮɕɞŭɟɧɛɘɞ əŬɘ 

ŮɘůŮɟɢɧŰŬɜ ůŰɖ ŭɘɎɓŬůɖ. ȷɜŰɑůŰɞɘɢŬ, ɛŮŰɟɐɗɖəŮ əŬɘ ɞ ɢɟɧɜɞɠ ŬɜŰɑɚɖɣɖɠ Űɖɠ ˊɟɎůɘɜɖɠ 

ɏɜŭŮɘɝɖɠ, ɤɠ ɖ ŭɘŬűɞɟɎ Űɞɡ ɢɟɧɜɞɡ ɏɜŬɟɝɖɠ Űɖɠ əɑɜɖůɖɠ Űɞɡ ˊŮɕɞɨ Ŭˊɧ Űɖ ɢɟɞɜɘəɐ ůŰɘɔɛɐ 

ɏɜŬɟɝɖɠ Űɖɠ ˊɟɎůɘɜɖɠ ɏɜŭŮɘɝɖɠ Űɞɡ űɤŰŮɘɜɞɨ ůɖɛŬŰɞŭɧŰɖ Ůɜɩ ɛŮŰɟɐɗɖəŮ əŬɘ ɖ ɢɟɞɜɘəɐ 

ŭɘɎɟəŮɘŬ ˊɞɡ ɞ ˊŮɕɧɠ ŭɘɏůɢɘɕŮ Űɖ ŭɘɎɓŬůɖ ɤɠ ɖ ŭɘŬűɞɟɎ ɛŮŰŬɝɨ Űɞɡ ɢɟɧɜɞɡ ɚɐɝɖɠ Űɖɠ 
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əɑɜɖůɐɠ Űɞɡ əŬɘ Űɖɠ ɢɟɞɜɘəɐɠ ůŰɘɔɛɐɠ ˊɞɡ ŮɔəŬŰɏɚŮɘˊŮ Űɞ ˊŮɕɞŭɟɧɛɘɞ əŬɘ ŮɘůŮɟɢɧŰŬɜ ůŰɖ 

ŭɘɎɓŬůɖ. ɇɏɚɞɠ, ůɖɛŮɘɩɗɖəŮ ɞ Ŭɟɘɗɛɧɠ Űɤɜ ɚɤɟɑŭɤɜ Ůɜɩ ɞ ɡˊɞɚɞɔɘůɛɧɠ Űɞɡ ɛɐəɞɡɠ əŬɘ 

Űɞɡ ˊɚɎŰɞɡɠ Űɖɠ ŮəɎůŰɞŰŮ ŭɘɎɓŬůɖɠ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ɛŮ Űɖ ɢɟɐůɖ Űɖɠ ŮűŬɟɛɞɔɐɠ 

Google Earth, ɧˊɞɡ ɛŮŰɟɐɗɖəŮ ɛŮ ůɢŮŰɘəɐ ŬəɟɑɓŮɘŬ. Ɇəɞˊɧɠ ɐŰŬɜ ɖ ŮɝŬɔɤɔɐ Űɞɡ ɛɏŰɟɞɡ 

Űɖɠ ŰŬɢɨŰɖŰŬɠ ˊɞɡ ɞɟɑɕŮŰŬɘ ɤɠ ɞ ɚɧɔɞɠ Űɞɡ ɛɐəɞɡɠ Űɖɠ ŭɘɎɓŬůɖɠ ˊɟɞɠ Űɖ ɢɟɞɜɘəɐ ŭɘɎɟəŮɘŬ 

əɑɜɖůɖɠ Űɞɡ ˊŮɕɞɨ ˊɎɜɤ ůŰɖ ŭɘɎɓŬůɖ. 

ɆɡɜɞɣɑɕɞɜŰŬɠ, ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ ˊɞɡ ɛŮŰɟɐɗɖəŬɜ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ůɡɔəŮɜŰɟɤŰɘəɎ 

ˊŬɟŬəɎŰɤ ůɡɜɞŭŮɡɧɛŮɜŬ Ŭˊɧ Űɘɠ ɞɜɞɛŬůɑŮɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ əŬŰɎ Űɖɜ 

ŮˊŮɝŮɟɔŬůɑŬ Űɞɡɠ: 

× ȷˊɧůˊŬůɖ ˊɟɞůɞɢɐɠ (Distraction) 

× ɀɐəɞɠ əŬɘ ˊɚɎŰɞɠ ŭɘɎɓŬůɖɠ (Crossing length, Crossing width) 

× ȷɟɘɗɛɧɠ ɚɤɟɑŭɤɜ (Number of lanes)                                        

× ūɨɚɞ (Gender) 

× ȼɚɘəɑŬ (Age) 

× ūɧɟŰɞɠ ˊŮɕɩɜ (Pedestrian volume) 

× ɆɡɜɞŭŮɑŬ ˊŮɕɩɜ (Accompanied) 

× ȰɜŭŮɘɝɖ űɤŰŮɘɜɞɨ ůɖɛŬŰɞŭɧŰɖ (Greenlight) 

× ɇɟɞɢɘɎ (Trajectory) 

× Ɇɨɔəɟɞɡůɖ ɛŮŰŬɝɨ ˊŮɕɩɜ (Conflict) 

× ɄŬɟɎɜɞɛɞ ŭɘŮɟɢɧɛŮɜɞ ɧɢɖɛŬ (Illegal vehicle passing) 

× ȳɢɖɛŬ ˊɎɜɤ ůŰɖ ŭɘɎɓŬůɖ (Vehicle on crossing) 

× ɄŬɟôɞɚɑɔɞɜ ŬŰɨɢɖɛŬ (Near misses)             

× ȼɛɏɟŬ Űɖɠ ŮɓŭɞɛɎŭŬɠ (Weekday) 

× ɉɟɧɜɞɠ ŬɜŬɛɞɜɐɠ (Wait time)             

× ɉɟɧɜɞɠ ŬɜŰɑɚɖɣɖɠ Űɖɠ ˊɟɎůɘɜɖɠ ɏɜŭŮɘɝɖɠ (Ta) 

× ɉɟɧɜɞɠ ŭɘɏɚŮɡůɖɠ (ɇ1-ɇ0) 

× ɇŬɢɨŰɖŰŬ ˊŮɕɩɜ (Pedestrian Speed)        

      

ɆɖɛŮɘɩɜŮŰŬɘ ˊɤɠ ŰŬ ˊŬɟôɞɚɑɔɞɜ ŬŰɡɢɐɛŬŰŬ əŬŰŬɔɟɎűɖəŬɜ ɛŮ Űɖ ɓɞɐɗŮɘŬ Űɞɡ video, ɧŰŬɜ 

ɖ ŬˊɧůŰŬůɖ Űɞɡ ˊŮɕɞɨ əŬɘ Űɞɡ ɞɢɐɛŬŰɞɠ ɐŰŬɜ ɛɘəɟɧŰŮɟɖ Ŭˊɧ 2sec. 

ȺɘəɧɜŬ 4.1: ȷɜɎɚɡůɖ ŰŬɘɜɘɩɜ ɛɏůɤ Űɞɡ ˊɟɞɔɟɎɛɛŬŰɞɠ VLC  
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ȷˊɧ Űɖɜ ŬɜɎɚɡůɖ Űɤɜ ŰŬɘɜɘɩɜ ˊɟɞɏəɡɣŮ ˊɤɠ 142 ˊŮɕɞɑ ˊŬɟɞɡůɑŬɕŬɜ ŬˊɧůˊŬůɖ 

ˊɟɞůɞɢɐɠ ɚɧɔɤ ŬˊɞůŰɞɚɐɠ ɛɖɜɡɛɎŰɤɜ ɐ ˊɚɞɐɔɖůɖɠ ůŰɞ ŭɘŬŭɑəŰɡɞ, 113 ɛɘɚɞɨůŬɜ ůŰɞ 

əɘɜɖŰɧ Űɖɚɏűɤɜɞ, 124 ɢɟɖůɘɛɞˊɞɘɞɨůŬɜ ŬəɞɡůŰɘəɎ ɔɘŬ ŬəɟɧŬůɖ ɛɞɡůɘəɐɠ əŬɘ 1.901 ŭŮɜ 

ˊŬɟɞɡůɑŬɕŬɜ əŬɛɑŬ ŬˊɧůˊŬůɖ ˊɟɞůɞɢɐɠ ɚɧɔɤ əɘɜɖŰɞɨ ŰɖɚŮűɩɜɞɡ.  

 

4.3  ȺɄȺɂȺɅũȷɆȽȷ ɆɇɃȽɉȺȽɋɁ 

 

4.3.1  ȺɘůŬɔɤɔɐ Űɤɜ ůŰɞɘɢŮɑɤɜ ůŰɖ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ 

 

ɇŬ ůŰɞɘɢŮɑŬ ˊɞɡ ůɡɚɚɏɢɗɖəŬɜ əŬŰɎ Űɞ ˊɟɞɖɔɞɨɛŮɜɞ ůŰɎŭɘɞ ŮˊŮɝŮɟɔɎůŰɖəŬɜ əŬɘ 

əŬŰŬɢɤɟɐɗɖəŬɜ ůŮ ɛɑŬ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ. ȾŬŰɎ Űɖɜ ŬɜɎɚɡůɖ Űɤɜ ŰŬɘɜɘɩɜ, ɧˊɤɠ 

ŬɜŬűɏɟɗɖəŮ əŬɘ ˊɟɞɖɔɞɡɛɏɜɤɠ, ŰŬ ůŰɞɘɢŮɑŬ ˊɞɡ ɐŰŬɜ ŬˊŬɟŬɑŰɖŰŬ ɔɘŬ Űɞ ˊŮɑɟŬɛŬ 

əŬŰŬɔɟɎűɖəŬɜ əŬɘ ɛŮŰŬűɏɟɗɖəŬɜ əɤŭɘəɞˊɞɘɖɛɏɜŬ ůŮ ɖɚŮəŰɟɞɜɘəɐ ɛɞɟűɐ ůŰɖ ɓɎůɖ 

ŭŮŭɞɛɏɜɤɜ Űɞɡ ˊɟɞɔɟɎɛɛŬŰɞɠ Microsoft Excel. 

ȷɜŬűɞɟɘəɎ ɛŮ Űɞ ŭŮɑɔɛŬ Űɤɜ ˊŮɕɩɜ, əŬŰŬɢɤɟɐɗɖəŬɜ ɧɚɞɘ ɞɘ ˊŮɕɞɑ ɞɘ ɞˊɞɑɞɘ 

ɢɟɖůɘɛɞˊɞɘɞɨůŬɜ Űɞ əɘɜɖŰɧ Űɞɡɠ ɔɘŬ ŬˊɞůŰɞɚɐ ɛɖɜɡɛɎŰɤɜ ɐ ˊɚɞɐɔɖůɖ ůŰɞ ŭɘŬŭɑəŰɡɞ. 

ȷˊɧ ŬɡŰɞɨɠ ˊɞɡ ŭŮɜ ˊŬɟɞɡůɑŬɕŬɜ ŬˊɧůˊŬůɖ ˊɟɞůɞɢɐɠ ŮˊɘɚɏɢɗɖəŮ ɏɜŬ ŭŮɑɔɛŬ ɛŮ ŰɡɢŬɑɞ 

Űɟɧˊɞ, Űɞ ɞˊɞɑɞ ɛŮɚŮŰɐɗɖəŮ əŬɘ əŬŰŬɔɟɎűɖəŮ əŬɗɩɠ ɞ Ŭɟɘɗɛɧɠ Űɖɠ ůɡɔəŮəɟɘɛɏɜɖɠ ɞɛɎŭŬɠ 

ˊŮɕɩɜ ɐŰŬɜ ˊɞɚɨ ɛŮɔɎɚɞɠ (1.901 ˊŮɕɞɑ) əŬɘ ɐŰŬɜ ŬŭɨɜŬŰɞɜ ɜŬ əŬŰŬɔɟŬűɞɨɜ ŰŬ 

ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɞɡɠ. Ʉɘɞ ůɡɔəŮəɟɘɛɏɜŬ, ɔɘŬ əɎɗŮ ˊŮɕɧ ˊɞɡ əŬŰŬɔɟŬűɧŰŬɜ, ɡˊɞɚɞɔɘɕɧŰŬɜ 

ɞ ɛɏůɞɠ ɧɟɞɠ Űɖɠ ŰŬɢɨŰɖŰŬɠ Űɤɜ ˊŮɕɩɜ ˊɞɡ ɓɟɑůəɞɜŰŬɜ ɏɤɠ ŮəŮɑɜɖ Űɖ ůŰɘɔɛɐ ůŰɖ ɓɎůɖ 

ɛŮ ůəɞˊɧ ɜŬ ɓɟŮɗŮɑ ɖ ŭɘŬəɨɛŬɜůɖ Űɖɠ ŰŬɢɨŰɖŰŬɠ. ɆŰɞ ůɖɛŮɑɞ ˊɞɡ ɖ ɛɏůɖ ŰŬɢɨŰɖŰŬ 

ůŰŬɛɎŰɖůŮ ɜŬ ɛŮŰŬɓɎɚɚŮŰŬɘ ůɖɛŬɜŰɘəɎ ɛŮ Űɖɜ ˊɟɞůɗɐəɖ ɜɏɤɜ ˊŮɕɩɜ, ŭɖɚŬŭɐ ɧŰŬɜ ɞ 

Ŭɟɘɗɛɧɠ Űɤɜ ˊŮɕɩɜ ɐŰŬɜ 412, ůŰŬɛɎŰɖůŮ əŬɘ ɖ əŬŰŬɔɟŬűɐ Űɞɡ ŭŮɑɔɛŬŰɞɠ. 

ɄɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ, ɚɞɘˊɧɜ, ɖ ɗŮɩɟɖůɖ ɧŰɘ Űɞ ůɡɔəŮəɟɘɛɏɜɞ ŭŮɑɔɛŬ (control group) ɐŰŬɜ 

ŬɜŰɘˊɟɞůɤˊŮɡŰɘəɧ Űɖɠ ůɡɛˊŮɟɘűɞɟɎɠ Űɞɡ ůɡɜɧɚɞɡ Űɤɜ ˊŮɕɩɜ ɢɤɟɑɠ ŬˊɧůˊŬůɖ 

ˊɟɞůɞɢɐɠ ɤɠ ˊɟɞɠ ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ əɡəɚɞűɞɟɑŬɠ əŬɘ ŬůűɎɚŮɘɎɠ Űɞɡɠ. 

ȷɜŬűɞɟɘəɎ ɛŮ ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ, ɞ ˊɟɩŰɞɠ ŭɘŬɢɤɟɘůɛɧɠ ˊɞɡ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ 

ŬűɞɟɞɨůŮ Űɞ űɨɚɞ Űɤɜ ˊŮɕɩɜ ůŮ ɎɜŰɟŮɠ əŬɘ ɔɡɜŬɑəŮɠ əŬɘ ɖ əɤŭɘəɞˊɞɑɖůɖ əŬɗɞɟɑůŰɖəŮ ɛŮ 

1 ɔɘŬ Űɞɡɠ ɎɜŰɟŮɠ əŬɘ 0 ɔɘŬ Űɘɠ ɔɡɜŬɑəŮɠ. ȷɜŬűɞɟɘəɎ ɛŮ Űɖɜ ɖɚɘəɑŬ, ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ 

ŭɘŬɢɤɟɘůɛɧɠ ůŮ ŰɏůůŮɟɘɠ ɖɚɘəɘŬəɏɠ ɞɛɎŭŮɠ ɧˊɤɠ ŬɡŰɏɠ ˊŬɟɞɡůɘɎůŰɖəŬɜ ˊŬɟŬˊɎɜɤ, Ůɜɩ 

ɖ əɤŭɘəɞˊɞɑɖůɖ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ əŬŰɎ ŬɨɝɞɡůŬ ůŮɘɟɎ, ɛŮ Űɞɜ Ŭɟɘɗɛɧ 1 ɜŬ 

ŬɜŰɘůŰɞɘɢɑɕŮŰŬɘ ůŰɖɜ ɖɚɘəɘŬəɐ ɞɛɎŭŬ əɎŰɤ Űɤɜ 18 ŮŰɩɜ. 

ȷɜŬűɞɟɘəɎ ɛŮ Űɖɜ ŬˊɧůˊŬůɖ ˊɟɞůɞɢɐɠ, ɞ Ŭɟɘɗɛɧɠ 1 ŬɜŰɘůŰɞɘɢɞɨůŮ ůŮ ɧůɞɡɠ 

ɢɟɖůɘɛɞˊɞɘɞɨůŬɜ Űɞ əɘɜɖŰɧ Űɞɡɠ Űɖɚɏűɤɜɞ Ůɜɩ Űɞ 0 ůŰɞ control group. ȳůɞɘ ˊŮɕɞɑ 

əŬŰŬɔɟɎűɖəŬɜ ɛŮ ůɡɜɞŭŮɑŬ Ɏɚɚɤɜ ˊŮɕɩɜ ŬɜŰɘůŰɞɘɢɐɗɖəŬɜ ůŰɞɜ Ŭɟɘɗɛɧ 1 Ůɜɩ ɞɘ 

ɡˊɧɚɞɘˊɞɘ ůŰɞ 0. ȷɜŰɑůŰɞɘɢŬ, ɖ ˊɟɎůɘɜɖ ɏɜŭŮɘɝɖ Űɞɡ ůɖɛŬŰɞŭɧŰɖ, ɖ ŮɡɗŮɑŬ ŰɟɞɢɘɎ, ɖ 

ɨˊŬɟɝɖ ˊŬɟɎɜɞɛɞɡ ɞɢɐɛŬŰɞɠ ˊɎɜɤ ůŰɖ ŭɘɎɓŬůɖ ŬɚɚɎ əŬɘ ŭɘŮɟɢɧɛŮɜɞɡ ɞɢɐɛŬŰɞɠ, ŰŬ 

ˊŬɟôɞɚɑɔɞɜ ŬŰɡɢɐɛŬŰŬ ŬɚɚɎ əŬɘ ɖ ˊŮɟɑˊŰɤůɖ ˊɞɡ ˊŬɟŬŰɖɟɞɨɜŰŬɜ ůɨɔəɟɞɡůɖ ɛŮŰŬɝɨ Űɤɜ 

ˊŮɕɩɜ ŬɜŰɘůŰɞɘɢɐɗɖəŮ ůŰɞɜ Ŭɟɘɗɛɧ 1. ɆŮ ŬɜŰɑɗŮŰɖ ˊŮɟɑˊŰɤůɖ, ɖ əɤŭɘəɞˊɞɑɖůɖ 

ˊɟŬɔɛŬŰɞˊɞɘɞɨɜŰŬɜ ɛŮ Űɞɜ Ŭɟɘɗɛɧ 0. ɇɏɚɞɠ, ŬɜŬűɞɟɘəɎ ɛŮ Űɖɜ ɖɛɏɟŬ Űɖɠ ŮɓŭɞɛɎŭŬɠ, ɞ 

Ŭɟɘɗɛɧɠ 0 ŬűɞɟɞɨůŮ Űɖ ɛɏŰɟɖůɖ əŬŰɎ Űɞ ɆŬɓɓŬŰɞəɨɟɘŬəɞ Ůɜɩ ɔɘŬ Űɞɜ Ŭɟɘɗɛɧ Űɤɜ 

ɚɤɟɑŭɤɜ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɖ əɤŭɘəɞˊɞɑɖůɖ ɛŮ Ŭɟɘɗɛɞɨɠ 1,2,3 ɧůŮɠ ŭɖɚŬŭɐ ɐŰŬɜ əŬɘ ɞɘ 



ȾȺūȷȿȷȽɃ 4                                                              ɆɈȿȿɃũȼ ȾȷȽ ȺɄȺɂȺɅũȷɆȽȷ ɆɇɃȽɉȺȽɋɁ 

 

  
25 

ɚɤɟɑŭŮɠ ůŮ əɎɗŮ ɞŭɧ. ũɘŬ Űɘɠ ɡˊɧɚɞɘˊŮɠ ɛŮŰŬɓɚɖŰɏɠ Ŭˊɚɩɠ Ůɘůɐɢɗɖ ɖ Űɘɛɐ ˊɞɡ ŮɑɢŮ 

ɛŮŰɟɖɗŮɑ əŬŰɎ Űɖɜ ŬɜɎɚɡůɖ Űɤɜ ŰŬɘɜɘɩɜ (ɢɟɧɜɞɠ ŬɜŬɛɞɜɐɠ, ɢɟɧɜɞɠ ŬɜŰɑɚɖɣɖɠ, ɛɐəɞɠ əŬɘ 

ˊɚɎŰɞɠ ŭɘɎɓŬůɖɠ, űɧɟŰɞɠ ˊŮɕɩɜ, ɢɟɧɜɞɠ ŭɘɏɚŮɡůɖɠ). 

ɇɏɚɞɠ, ɖ ŰŬɢɨŰɖŰŬ Űɤɜ ˊŮɕɩɜ ɡˊɞɚɞɔɑůŰɖəŮ ɓɎůŮɘ Űɞɡ ˊŬɟŬəɎŰɤ Űɨˊɞɡ: 

V =  (m/ sec) 

ȳˊɞɡ: 

X: ɀɐəɞɠ ȹɘɎɓŬůɖɠ (m) 

t: ɉɟɧɜɞɠ ŭɘɏɚŮɡůɖɠ ŭɘɎɓŬůɖɠ 

 
ȺɘəɧɜŬ 4.2: ȷˊɧůˊŬůɛŬ Ŭˊɧ Űɖ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ ůŰɞ ˊɟɧɔɟŬɛɛŬ Microsoft Excel 

ɆɖɛŮɘɩɜŮŰŬɘ ɧŰɘ ɞ ůɡɜɞɚɘəɧɠ ˊɑɜŬəŬɠ ˊɞɡ ˊŬɟɎɢɗɖəŮ ŬˊɞŰŮɚɞɨŰŬɜ Ŭˊɧ 40 ůŰɐɚŮɠ əŬɘ 555 

ɔɟŬɛɛɏɠ. 

ȹɘɎɔɟŬɛɛŬ 4.1: ɀŮŰŬɓɞɚɐ Űɖɠ ɛɏůɖɠ ŰŬɢɨŰɖŰŬɠ Űɤɜ ˊŮɕɩɜ ɢɤɟɑɠ ŬˊɧůˊŬůɖ ˊɟɞůɞɢɐɠ 

ɛŮ Űɞɜ Ŭɟɘɗɛɧ Űɞɡ ŭŮɑɔɛŬŰɞɠ 
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