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ȺɈɉȷɅȽɆɇȽȺɆ 

 

ɃɚɞəɚɖɟɩɜɞɜŰŬɠ Űɖɜ ȹɘˊɚɤɛŬŰɘəɐ ɛɞɡ ȺɟɔŬůɑŬ ɗŬ ɐɗŮɚŬ ɜŬ ŮɡɢŬɟɘůŰɐůɤ 

ɗŮɟɛɎ Űɞɜ əɨɟɘɞ ũɘɩɟɔɞ ũɘŬɜɜɐ, ȾŬɗɖɔɖŰɐ Űɖɠ Ɇɢɞɚɐɠ ɄɞɚɘŰɘəɩɜ ɀɖɢŬɜɘəɩɜ 

ȺɀɄ, ɔɘŬ Űɖɜ əŬɗɞŭɐɔɖůɖ, Űɖɜ ɡˊɞůŰɐɟɘɝɖ, Űɖɜ Ɏɣɞɔɖ ůɡɜŮɟɔŬůɑŬ əŬɘ Űɘɠ 

ɢɟɐůɘɛŮɠ ůɡɛɓɞɡɚɏɠ ˊɞɡ Ŭűɞɟɞɨɜ ɧɢɘ ɛɧɜɞ Űɖɜ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ ŬɚɚɎ əŬɘ 

Űɖɜ ɔŮɜɘəɧŰŮɟɖ ɛŮŰɏˊŮɘŰŬ ˊɞɟŮɑŬ ɛɞɡ ůŰɞɜ ŮˊŬɔɔŮɚɛŬŰɘəɧ ɢɩɟɞ ɤɠ ɛɖɢŬɜɘəɧɠ 

əŬɘ ɤɠ Ɏɜɗɟɤˊɞɠ.  

 

ɄŬɟɎɚɚɖɚŬ, ɗŬ ɐɗŮɚŬ ɜŬ ŮɡɢŬɟɘůŰɐůɤ ŰŬ ɡˊɧɚɞɘˊŬ ɛɏɚɖ Űɖɠ ŮɝŮŰŬůŰɘəɐɠ 

ŮˊɘŰɟɞˊɐɠ: ə. Ƚ. ũəɧɚɘŬ, ɄɟɨŰŬɜɖ Űɞɡ Ⱥɗɜɘəɞɨ ɀŮŰůɧɓɘɞɡ ɄɞɚɡŰŮɢɜŮɑɞɡ əŬɘ 

ȾŬɗɖɔɖŰɐ Űɖɠ Ɇɢɞɚɐɠ ɄɞɚɘŰɘəɩɜ ɀɖɢŬɜɘəɩɜ ȺɀɄ əŬɘ əŬ Ⱥ. ȸɚŬɢɞɔɘɎɜɜɖ, 

Ⱥˊɑəɞɡɟɖ ȾŬɗɖɔɐŰɟɘŬ Űɖɠ Ɇɢɞɚɐɠ ɄɞɚɘŰɘəɩɜ ɀɖɢŬɜɘəɩɜ ȺɀɄ, ɔɘŬ Űɘɠ 

ŮˊɞɘəɞŭɞɛɖŰɘəɏɠ ˊŬɟŬŰɖɟɐůŮɘɠ Űɞɡɠ əŬɘ ɔɘŬ Űɘɠ ɔɜɩůŮɘɠ ˊɞɡ ɛɞɡ ˊɟɞůɏűŮɟŬɜ 

əŬɗô ɧɚɖ Űɖ ŭɘɎɟəŮɘŬ Űɖɠ űɞɑŰɖůɐɠ ɛɞɡ ůŰɖ ůɢɞɚɐ. 

 

ŪŬ ɐɗŮɚŬ Ůˊɑůɖɠ ɜŬ ŮɡɢŬɟɘůŰɐůɤ Űɖɜ əŬ ȺɚŮɞɜɩɟŬ ɄŬˊŬŭɖɛɖŰɟɑɞɡ, 

ȹɘŭɎəŰɤɟ ɆɡɔəɞɘɜɤɜɘɞɚɞɔɑŬɠ əŬɘ ȺˊɘůŰɖɛɞɜɘəɧ ɆɡɜŮɟɔɎŰɖ ȺɀɄ, ɔɘŬ Űɖ 

ɓɞɐɗŮɘŬ əŬɘ Űɘɠ ɡˊɞŭŮɑɝŮɘɠ Űɖɠ ůŮ ůɖɛŬɜŰɘəɎ ɕɖŰɐɛŬŰŬ Űɖɠ ŮɟɔŬůɑŬɠ. Ⱥɝɑůɞɡ 

ŮɡɢŬɟɘůŰɩ əŬɘ Űɞɜ ə.ȹɖɛɐŰɟɖ ɇůŮɚɏɜŰɖ, Ɉˊɞɣɐűɘɞ ȹɘŭɎəŰɞɟŬ ȺɀɄ, ɔɘŬ Űɖɜ 

ˊɞɚɨŰɘɛɖ ɓɞɐɗŮɘŬ Űɞɡ, ɔɘŬ Űɘɠ ˊŬɟŬŰɖɟɐůŮɘɠ əŬɘ Űɘɠ ůɡɛɓɞɡɚɏɠ Űɞɡ, Űɖɜ 

Ůˊɘɛɞɜɐ əŬɘ ɡˊɞɛɞɜɐ Űɞɡ ŭɑɜɞɜŰŬɠ ŬˊŬɜŰɐůŮɘɠ ůŮ ˊɞɚɚɎ ŮɟɤŰɐɛŬŰŬ əŬŰɎ Űɖ 

ŭɘɎɟəŮɘŬ Ůəˊɧɜɖůɖɠ Űɖɠ ˊŬɟɞɨůŬɠ ȹɘˊɚɤɛŬŰɘəɐɠ ȺɟɔŬůɑŬɠ. 

 

Ⱥˊɑůɖɠ, ɘŭɘŬɑŰŮɟŮɠ ŮɡɢŬɟɘůŰɑŮɠ Ŭɜɐəɞɡɜ əŬɘ ůŰɖɜ ŮŰŬɘɟŮɑŬ ŰɖɚŮɛŬŰɘəɐɠ 

OSeven, ɖ ɞˊɞɑŬ ˊŬɟŬɢɩɟɖůŮ ŰŬ ˊɞɚɨ ɢɟɐůɘɛŬ ůŰɞɘɢŮɑŬ ɛɏŰɟɖůɖɠ Űɖɠ 

ůɡɛˊŮɟɘűɞɟɎɠ Űɞɡ ɞŭɖɔɞɨ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ůŰɖɜ ˊŬɟɞɨůŬ 

ȹɘˊɚɤɛŬŰɘəɐ ȺɟɔŬůɑŬ. 

 

ɇɏɚɞɠ, ɗŬ ɐɗŮɚŬ ɜŬ ŮɡɢŬɟɘůŰɐůɤ Űɞɡɠ ɔɞɜŮɑɠ ɛɞɡ əŬɘ ŰŬ ŬŭɏɟűɘŬ ɛɞɡ, ɔɘŬ Űɖɜ 

ŬɔɎˊɖ əŬɘ Űɖɜ ɖɗɘəɐ, ŬɚɚɎ əŬɘ ɡɚɘəɐ, ɡˊɞůŰɐɟɘɝɐ Űɞɡɠ ůŮ ɧɚɖ Űɖ ŭɘɎɟəŮɘŬ Űɤɜ 

ůˊɞɡŭɩɜ ɛɞɡ. ɇɏɚɞɠ, ŮɡɢŬɟɘůŰɩ ɧɚɞɡɠ Űɞɡɠ űɑɚɞɡɠ ɛɞɡ ɔɘŬ Űɘɠ ˊɞɚɨ 

ɧɛɞɟűŮɠ ŬɚɚɎ əŬɘ ŭɨůəɞɚŮɠ ůŰɘɔɛɏɠ ˊɞɡ ˊŮɟɎůŬɛŮ ɛŬɕɑ ɧɚŬ ŬɡŰɎ ŰŬ ɢɟɧɜɘŬ.  
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ɆɈɁɃɊȼ: 

 

ɆŰɧɢɞɠ Űɖɠ ȹɘˊɚɤɛŬŰɘəɐɠ ȺɟɔŬůɑŬɠ ŮɑɜŬɘ ɖ ŬɜɎˊŰɡɝɖ ůŰŬŰɘůŰɘəɩɜ 

ɛɞɜŰɏɚɤɜ ŰŬɢɨŰɖŰŬɠ Űɞɡ ɞŭɖɔɞɨ ɛŮ ɓɎůɖ ɚŮˊŰɞɛŮɟɐ ŭŮŭɞɛɏɜŬ Űɞɡ 

Űɟɧˊɞɡ ɞŭɐɔɖůɖɠ ˊɞɡ ůɡɚɚɏɔɞɜŰŬɘ Ŭˊɧ ŬɘůɗɖŰɐɟŮɠ əɘɜɖŰɩɜ 

ŰɖɚŮűɩɜɤɜ. ȷɝɘɞˊɞɘɐɗɖəŮ ɛŮɔɎɚɞɠ Ŭɟɘɗɛɧɠ ŭŮŭɞɛɏɜɤɜ ˊɞɡ əŬŰŬɔɟɎűɞɜŰŬɜ 

ŬɜɎ ŭŮɡŰŮɟɧɚŮˊŰɞ əŬɘ ŬűɞɟɞɨůŬɜ ůŰɖɜ Ŭəɟɘɓɐ ɗɏůɖ Űɞɡ ɞɢɐɛŬŰɞɠ, ůŰɖɜ 

ŰŬɢɨŰɖŰɎ Űɞɡ, ůŰɖ ůɡɜɞɚɘəɐ ŬˊɧůŰŬůɖ əŬɘ ůŰɞɜ ɢɟɧɜɞ Űɖɠ ɛŮŰŬəɑɜɖůɖɠ, ůŰɖɜ 

ŮˊɘŰɎɢɡɜůɖ əŬɘ ůŰɖɜ ŮˊɘɓɟɎŭɡɜůɖ Űɞɡ ɞɢɐɛŬŰɞɠ, ůŰŬ ůɖɛŮɑŬ ɧˊɞɡ ɞ ɞŭɖɔɧɠ 

ˊɟŬɔɛŬŰɞˊɞɘɞɨůŮ ŬˊɧŰɞɛɖ ŬɚɚŬɔɐ ŰŬɢɨŰɖŰŬɠ ɐ ŬˊɧŰɞɛɞ Ůɚɘɔɛɧ, ůŰɖ ɢɟɐůɖ 

Űɞɡ əɘɜɖŰɞɨ ŰɖɚŮűɩɜɞɡ ə.Ŭ. ũɘŬ Űɖɜ ŬɜɎɚɡůɖ Űɤɜ ůŰɞɘɢŮɑɤɜ Űɤɜ ɛŮŰɟɐůŮɤɜ 

ŬɜŬˊŰɨɢɗɖəŬɜ ůŰŬŰɘůŰɘəɎ ɛɞɜŰɏɚŬ ɔɟŬɛɛɘəɐɠ ˊŬɚɘɜŭɟɧɛɖůɖɠ (linear 

regression). ȷɜŬˊŰɨɢɗɖəŬɜ ůɡɜɞɚɘəɎ 6 ɛɞɜŰɏɚŬ ˊɟɧɓɚŮɣɖɠ Űɖɠ ɛɏůɖɠ 

ŰŬɢɨŰɖŰŬɠ, ɏɜŬ ɔŮɜɘəɧ ɛɞɜŰɏɚɞ, ŭɨɞ ɛɞɜŰɏɚŬ ɔɘŬ Űɘɠ ˊŮɟɘɧŭɞɡɠ ŮɜŰɧɠ əŬɘ ŮəŰɧɠ 

Űɤɜ əɟɑůɘɛɤɜ ɤɟɩɜ əŬɘ ŰɟɑŬ ɛɞɜŰɏɚŬ ɔɘŬ əɎɗŮ Űɨˊɞ ɞŭɘəɞɨ ŭɘəŰɨɞɡ (ŬůŰɘəɧ, 

ɡˊŮɟŬůŰɘəɧ, ŬɡŰɞəɘɜɖŰɧŭɟɞɛɞ). ɇŬ ŬˊɞŰŮɚɏůɛŬŰŬ ɏŭŮɘɝŬɜ ɘůɢɡɟɐ ůɡůɢɏŰɘůɖ 

ɛŮŰŬɝɨ Űɖɠ ɛɏůɖɠ ŰŬɢɨŰɖŰŬɠ əŬɘ Űɖɠ ŬˊɧůŰŬůɖɠ ˊɞɡ ŭɘŬɜɨŮɘ ɞ ɞŭɖɔɧɠ, əŬɗɩɠ 

Ůˊɑůɖɠ əŬɘ ɛŮ Űɖɜ ŮˊɘŰɎɢɡɜůɖ ˊɞɡ ŮɑŰŮ ŬɜŬˊŰɨůůŮɘ ůɡɜɞɚɘəɎ o ɞŭɖɔɧɠ, ŮɑŰŮ 

Űɖɠ ŬˊɧŰɞɛɖɠ ŬɚɚŬɔɐɠ Űɖɠ.  

 

 

ȿɏɝŮɘɠ əɚŮɘŭɘɎ: ŰŬɢɨŰɖŰŬ, Ůɚɘɔɛɧɠ, ŮˊɘŰɎɢɡɜůɖ, ůɡɛˊŮɟɘűɞɟɎ ɞŭɖɔɞɨ, 

ɔɟŬɛɛɘəɐ ˊŬɚɘɜŭɟɧɛɖůɖ 



 
 

  



 
 

 

Development of driver speed models based on detailed driving data 

from smartphone sensors 
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ABSTRACT : 

 

The aim of this Diploma Thesis is the development of driver speed models 

based on detailed driving data from smartphone sensors. A large data set 

recorded per second was used, containing information about the exact 

position of the vehicle, its acceleration and deceleration and the point where 

the drivers performed a harsh manoeuver or speed change or when they 

used their mobile phone, etc. In order to analyze the available data, six 

statistical linear regression models forecasting driver average speed were 

developed: one general model, two models for the periods inside or outside 

risky hours and three models for each road type (urban, rural and highways). 

The results demonstrated a strong correlation between the average speed 

and the distance covered by the driver as well as driver accelerations and 

harsh changes 
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regression 

  



 
 



 
 

ɄȺɅȽȿȼɊȼ 

 

ɇɞ ŬɜŰɘəŮɑɛŮɜɞ Űɖɠ ˊŬɟɞɨůŬɠ ȹɘˊɚɤɛŬŰɘəɐɠ ȺɟɔŬůɑŬɠ ɏɢŮɘ ɤɠ ůəɞˊɧ Űɖɜ 

ŬɜɎˊŰɡɝɖ ˊɟɞŰɨˊɤɜ ŰŬɢɨŰɖŰŬɠ Űɞɡ ɞŭɖɔɞɨ ɛŮ ɓɎůɖ ɚŮˊŰɞɛŮɟɐ 

ŭŮŭɞɛɏɜŬ Űɞɡ Űɟɧˊɞɡ ɞŭɐɔɖůɖɠ ˊɞɡ ůɡɚɚɏɔɞɜŰŬɘ Ŭˊɧ ŬɘůɗɖŰɐɟŮɠ 

əɘɜɖŰɩɜ ŰɖɚŮűɩɜɤɜ. ɆɡɔəŮəɟɘɛɏɜŬ, ŮɝŮŰɎůŰɖəŮ ɞ ɓŬɗɛɧɠ ůŰɞɜ ɞˊɞɑɞ ŰŬ 

ŭɘɎűɞɟŬ ůŰɞɘɢŮɑŬ ˊɞɡ ůɡɜɗɏŰɞɡɜ Űɞɜ Űɟɧˊɞ ɞŭɐɔɖůɖɠ Űɞɡ ɞŭɖɔɞɨ (ŬˊɧŰɞɛɖ 

ŮˊɘŰɎɢɡɜůɖ, ŬˊɧŰɞɛɖ ŮˊɘɓɟɎŭɡɜůɖ, ŬˊɧůŰŬůɖ ŰŬɝɘŭɘɞɨ, ˊɞůɞůŰɧ ɢɟɧɜɞɡ 

ɞŭɐɔɖůɖɠ ůŮ əɎɗŮ Űɨˊɞ ɞŭɞɨ, Űɡˊɘəɐ Ŭˊɧəɚɘůɖ ɛɏůɖɠ ŮˊɘŰɎɢɡɜůɖɠ əɎɗŮ 

ɞŭɖɔɞɨ ůŰɘɠ ɛŮŰŬəɘɜɐůŮɘɠ Űɞɡ,  əŰɚ.) ŬɚɚɖɚŮˊɘŭɟɞɨɜ ɛŮŰŬɝɨ Űɞɡɠ əŬɘ 

əŬɗɞɟɑɕɞɡɜ Űɖɜ ŰŬɢɨŰɖŰŬ ˊɞɡ ŬɜŬˊŰɨůůŮɘ ɞ ŮəɎůŰɞŰŮ ɞŭɖɔɧɠ ŬɜɎɚɞɔŬ Űɘɠ 

ůɡɜɗɐəŮɠ. 

 

ȹŮŭɞɛɏɜɞɡ ɧŰɘ ɖ ŭɡɜŬŰɧŰɖŰŬ Ŭɝɘɞˊɞɑɖůɖɠ Űɤɜ ůŰɞɘɢŮɑɤɜ ŬɡŰɩɜ ŮɑɜŬɘ ůɢŮŰɘəɎ 

ˊɟɧůűŬŰɖ, ˊɟɧəŮɘŰŬɘ ɔɘŬ ɏɜŬ ɗɏɛŬ Űɞ ɞˊɞɑɞ ŭŮɜ ɏɢŮɘ ɛŮɚŮŰɖɗŮɑ ɘŭɘŬɘŰɏɟɤɠ ɞɨŰŮ 

ŭɘŮɗɜɩɠ ɞɨŰŮ ůŰɖɜ ȺɚɚɎŭŬ, ɤůŰɧůɞ, ɧˊɤɠ ˊɟɞəɨˊŰŮɘ əŬɘ Ŭˊɧ Űɖ 

ɓɘɓɚɘɞɔɟŬűɘəɐ ŬɜŬůəɧˊɖůɖ, ŰŬ ŰŮɚŮɡŰŬɑŬ ɢɟɧɜɘŬ ɢɎɟɖ ůŰɖɜ Ůɝɏɚɘɝɖ Űɖɠ 

ŰŮɢɜɞɚɞɔɑŬɠ, ˊŬɟŬŰɖɟŮɑŰŬɘ ɛɑŬ ŬɡɝŬɜɧɛŮɜɖ ŮɜŬůɢɧɚɖůɖ Űɤɜ ŮˊɘůŰɖɛɧɜɤɜ 

əɧůɛɞɡ ɔɨɟɤ Ŭˊɧ Űɞ ůɡɔəŮəɟɘɛɏɜɞ ɕɐŰɖɛŬ. 

 

ȼ ůɡɚɚɞɔɐ Űɤɜ ŬˊŬɘŰɞɨɛŮɜɤɜ ůŰɞɘɢŮɑɤɜ ɔɘŬ Űɖ ŭɘŮɟŮɨɜɖůɖ Űɖɠ  

əɡəɚɞűɞɟɘŬəɐɠ ůɡɛˊŮɟɘűɞɟɎɠ Űɞɡ ɞŭɖɔɞɨ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ɛŮ ɛŮŰŬűɞɟɎ 

Űɤɜ ůɢŮŰɘəɩɜ ŭŮŭɞɛɏɜɤɜ űɡůɘəɐɠ ɞŭɐɔɖůɖɠ ˊɞɡ əŬŰŬɔɟɎűɞɜŰŬɘ Ŭˊɧ Űɞ 

əɘɜɖŰɧ Űɖɚɏűɤɜɞ Űɞɡ ɞŭɖɔɞɨ ɛɏůɤ Ůɘŭɘəɐɠ ŮűŬɟɛɞɔɐɠ. 

 

ɇŬ ŭŮŭɞɛɏɜŬ ˊɞɡ ůɡɚɚɏɢɗɖəŬɜ ŬűɞɟɞɨůŬɜ ůŮ 18.853 ɛŮŰŬəɘɜɐůŮɘɠ, Ŭˊɧ 100 

ɞŭɖɔɞɨɠ ɞɘ ɞˊɞɑɞɘ ɞŭɐɔɖůŬɜ Ŭˊɧ Űɞɜ Ƚɞɨɚɘɞ ɤɠ əŬɘ Űɞɜ ȹŮəɏɛɓɟɘɞ Űɞɡ 2016, 

ɞˊɞɘŬŭɐˊɞŰŮ ɩɟŬ Űɖɠ ɖɛɏɟŬɠ, ɖ ɞˊɞɑŬ ɧɛɤɠ əŬŰŬɔɟŬűɧŰŬɜ əŬɘ ůŮ 

ɞˊɞɘɞɜŭɐˊɞŰŮ Űɨˊɞ ɞŭɞɨ ɛŮ ɓɎůɖ Űɞ GPS.  

 

ɀŮŰɎ Ŭˊɧ əŬŰɎɚɚɖɚɖ ŮˊŮɝŮɟɔŬůɑŬ Űɤɜ ŭŮŭɞɛɏɜɤɜ əŬɘ ɛɑŬ ůŮɘɟɎ ŭɞəɘɛɩɜ 

ŬɜŬˊŰɨɢɗɖəŬɜ ɛŬɗɖɛŬŰɘəɎ ɛɞɜŰɏɚŬ ɛŮ Űɖ ɛɏɗɞŭɞ Űɖɠ ɔɟŬɛɛɘəɐɠ 

ˊŬɚɘɜŭɟɧɛɖůɖɠ ɔɘŬ Űɖɜ ŮɝŬɟŰɖɛɏɜɖ ɛŮŰŬɓɚɖŰɐ, ɖ ɞˊɞɑŬ ɐŰŬɜ ɖ ɛɏůɖ 

ŰŬɢɨŰɖŰŬ Űɞɡ ɞŭɖɔɞɨ. ȺəŰɧɠ ɧɛɤɠ Ŭˊɧ Űɞ ɔŮɜɘəɧ ɛɞɜŰɏɚɞ, ŬɜŬˊŰɨɢɗɖəŬɜ  əŬɘ 

ɛɞɜŰɏɚŬ ˊɞɡ ˊɟɞůŭɘɞɟɑɕɞɡɜ Űɖ ɛɏůɖ ŰŬɢɨŰɖŰŬ ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑ əɎɗŮ ɞŭɖɔɧɠ 

ŬɜɎɚɞɔŬ ɛŮ Űɞ Ŭɜ ɞŭɖɔŮɑ ŮɜŰɧɠ ɐ ŮəŰɧɠ Űɤɜ əɟɑůɘɛɤɜ ɤɟɩɜ əŬɘ ŬɜɎɚɞɔŬ ɛŮ 

Űɞɜ Űɨˊɞ Űɖɠ ɞŭɞɨ, ɧˊɤɠ ŬɡŰɎ ůɡɜɞɣɑɕɞɜŰŬɘ.  

 

ɆŰɞɜ ˊɑɜŬəŬ ˊɞɡ ŬəɞɚɞɡɗŮɑ Űɞ ɛɏɔŮɗɞɠ Űɖɠ ůɢŮŰɘəɐɠ Ůˊɘɟɟɞɐɠ 

ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɔɘŬ Űɖɜ ˊɞůɞŰɘəɞˊɞɑɖůɖ Űɖɠ Ůˊɘɟɟɞɐɠ Űɖɠ əɎɗŮ ɛŮŰŬɓɚɖŰɐɠ 

ɝŮɢɤɟɘůŰɎ, ŭɑɜɞɜŰŬɠ ɏŰůɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ ůɨɔəɟɘůɖɠ ɛŮŰŬɝɨ Űɤɜ Ůˊɘɟɟɞɩɜ Űɤɜ 

ŭɘŬűɞɟŮŰɘəɩɜ ɛŮŰŬɓɚɖŰɩɜ Űɞɡ ɑŭɘɞɡ ɛɞɜŰɏɚɞɡ. ɆŰɖ ůŰɐɚɖ ei* ŭɑɜŮŰŬɘ ɞ ɓŬɗɛɧɠ 

Űɖɠ ůɢŮŰɘəɐɠ Ůˊɘɟɟɞɐɠ Űɤɜ ŬɜŮɝɎɟŰɖŰɤɜ ɛŮŰŬɓɚɖŰɩɜ ɤɠ ˊɟɞɠ Űɖɜ Ůˊɘɟɟɞɐ 

ŮəŮɑɜɖɠ Űɖɠ ɛŮŰŬɓɚɖŰɐɠ ˊɞɡ ŮˊɖɟŮɎɕŮɘ ɚɘɔɧŰŮɟɞ Űɖɜ ŮɝŬɟŰɖɛɏɜɖ ɛŮŰŬɓɚɖŰɐ. 
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ȷˊɧ ŰŬ ŭɘɎűɞɟŬ ůŰɎŭɘŬ Ůəˊɧɜɖůɖɠ Űɖɠ ˊŬɟɞɨůŬɠ ȹɘˊɚɤɛŬŰɘəɐɠ ȺɟɔŬůɑŬɠ 

ˊɟɞɏəɡɣŮ ɛɘŬ ůŮɘɟɎ ůɡɛˊŮɟŬůɛɎŰɤɜ, ɧˊɤɠ ŬɡŰɎ ůɡɜɞɣɑɕɞɜŰŬɘ ˊŬɟŬəɎŰɤ: 

 

 Ƀɘ ɞŭɖɔɞɑ ˊɞɡ ɏɢɞɡɜ Űɖɜ ŰɎůɖ ɜŬ ŮˊɘŰŬɢɨɜɞɡɜ ˊɞɚɨ, ŬˊɧŰɞɛŬ əŬɘ 

ůɡɢɜɎ, ŮɑɜŬɘ əŬɘ ŮəŮɑɜɞɘ ˊɞɡ ŰŮɚɘəɎ ŬɜŬˊŰɨůůɞɡɜ ɛŮɔŬɚɨŰŮɟŮɠ 

ŰŬɢɨŰɖŰŮɠ. ɇɞ ɑŭɘɞ ɘůɢɨŮɘ əŬɘ ɔɘŬ Űɖɜ ŮˊɘɓɟɎŭɡɜůɖ ŬɚɚɎ ůŮ ɛɘəɟɧŰŮɟɞ 

ɓŬɗɛɧ. 

 

 ȹɘŬˊɘůŰɩɗɖəŮ ɧŰɘ ɞɘ ɞŭɖɔɞɑ ˊɞɡ ŭɘŬɜɨɞɡɜ ɛŮɔŬɚɨŰŮɟŮɠ ŬˊɞůŰɎůŮɘɠ, 

ɎɟŬ əŬɘ ɞŭɖɔɞɨɜ ˊŮɟɘůůɧŰŮɟɞ, ŬɜŬˊŰɨůůɞɡɜ ɛŮɔŬɚɨŰŮɟŮɠ 

ŰŬɢɨŰɖŰŮɠ. ɆɡɜŮˊɩɠ ɞɘ ɞŭɖɔɞɑ ŬɡŰɞɑ ŮɑɜŬɘ ˊŮɟɘůůɧŰŮɟɞ Ůˊɘəɑɜŭɡɜɞɘ 

ˊŬɟɎ Űɖɜ ŮɛˊŮɘɟɑŬ Űɞɡɠ, Ŭűɞɨ ɖ ŮɛˊŮɘɟɑŬ ŬɡŰɐ Űɞɡɠ ɤɗŮɑ 

ŮɜŭŮɢɞɛɏɜɤɠ ůŮ ɛŮɔŬɚɨŰŮɟŮɠ ŰŬɢɨŰɖŰŮɠ əŬɘ ŭŮɜ ŬɝɘɞˊɞɘŮɑŰŬɘ ˊɎɜŰŬ 

ɔɘŬ ˊɘɞ ůɡɜŮŰɐ ɞŭɐɔɖůɖ. 

 

 ȺɝŮŰɎɕɞɜŰŬɠ Űɞɡɠ ŬˊɧŰɞɛɞɡɠ Ůɚɘɔɛɞɨɠ Űɞɡ ɞŭɖɔɞɨ, Űɞ 

ůɡɛˊɏɟŬůɛŬ ˊɞɡ ŮɝɎɔŮŰŬɘ ŮɑɜŬɘ ɧŰɘ ɓɟɑůəɞɜŰŬɘ ůŮ ɎɛŮůɖ ůɡůɢɏŰɘůɖ 

ɛŮ Űɘɠ ŬˊɧŰɞɛŮɠ ŮɜŬɚɚŬɔɏɠ ŰŬɢɨŰɖŰŬɠ əŬɘ, űɡůɘəɎ, ɛŮ Űɖɜ ɡˊɏɟɓŬůɖ 

Űɞɡ ɞɟɑɞɡ ŰŬɢɨŰɖŰŬɠ. ȹɖɚŬŭɐ, ɧůɞ ˊŮɟɘůůɧŰŮɟɞɡɠ ŬˊɧŰɞɛɞɡɠ 

Ůɚɘɔɛɞɨɠ əɎɜŮɘ ɞ ɞŭɖɔɧɠ Űɧůɞ ˊŮɟɘůůɧŰŮɟŮɠ ŮɜŬɚɚŬɔɏɠ əŬɘ 

ɡˊŮɟɓɎůŮɘɠ ůŰɖɜ ŰŬɢɨŰɖŰɎ Űɞɡ ŮɛűŬɜɑɕŮɘ. 

 

 Ƀɘ ŬˊɧŰɞɛɞɘ Ůɚɘɔɛɞɑ ɔɘŬ ůŰɟɞűɐ ɧŰŬɜ ɞɘ ɞŭɖɔɞɑ əɘɜɞɨɜŰŬɘ ůŮ 

ŬɡŰɞəɘɜɖŰɧŭɟɞɛɞ ŮɑɜŬɘ ŮɚɎɢɘůŰɞɘ əŬɘ ˊɞɚɨ ɚɘɔɧŰŮɟɞɘ Ŭˊɧ ŮəŮɑɜɞɡɠ ůŮ 

əɎɗŮ Ɏɚɚɞ Űɨˊɞ ɞŭɞɨ. ɆŮ ŬůŰɘəɐ ɞŭɧ ˊŬɟŬŰɖɟɞɨɜŰŬɘ ɞɘ ˊŮɟɘůůɧŰŮɟɞɘ 

Ůɚɘɔɛɞɑ ůŰɟɞűɐɠ. ɆŰɖɜ ɡˊŮɟŬůŰɘəɐ ɞŭɧ ɖ ůɡɛˊŮɟɘűɞɟɎ Űɤɜ ɞŭɖɔɩɜ 

ŰŮɑɜŮɘ ɜŬ ŮɑɜŬɘ ɧɛɞɘŬ ɛŮ ŮəŮɑɜɖ Űɤɜ ŬůŰɘəɩɜ ɞŭɩɜ, ŬɚɚɎ əɎˊɤɠ 

ɓŮɚŰɘɤɛɏɜɖ ůŰɖɜ ˊɚŮɘɞɣɖűɑŬ Űɤɜ ɞŭɖɔɩɜ. ɆŮ ŬɡŰɧ ŮɜŭŮɢɞɛɏɜɤɠ ɜŬ 

ŮˊɖɟŮɎɕŮɘ əŬɘ Űɞ ɔŮɔɞɜɧɠ ɧŰɘ ɞɘ ŬɡŰɞəɘɜɖŰɧŭɟɞɛɞɘ ŮɑɜŬɘ ůɢŮŭɘŬůɛɏɜɞɘ 

ɛŮ ɛŮɔŬɚɨŰŮɟŮɠ ŬəŰɑɜŮɠ əŬɛˊɨɚɖɠ ɔɘŬ ɡɣɖɚɧŰŮɟŮɠ ŰŬɢɨŰɖŰŮɠ. 

 

 ȼ ɩɟŬ ɞŭɐɔɖůɖɠ űŬɑɜŮŰŬɘ ɜŬ ŮˊɖɟŮɎɕŮɘ ɛɧɜɞ Űɖɜ ŰŬɢɨŰɖŰŬ Űɞɡ 

ɞɢɐɛŬŰɞɠ əŬɘ ɧɢɘ Űɖ ůɡɜɞɚɘəɐ əɡəɚɞűɞɟɘŬəɐ ůɡɛˊŮɟɘűɞɟɎ Űɞɡ 

ɞŭɖɔɞɨ. ȾŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɤɜ Ůˊɘəɑɜŭɡɜɤɜ ɤɟɩɜ, ˊŬɟŬŰɖɟŮɑŰŬɘ 

Ŭɨɝɖůɖ Űɖɠ ŰŬɢɨŰɖŰŬɠ Űɞɡ ɞɢɐɛŬŰɞɠ, əɎŰɘ Űɞ ɞˊɞɑɞ ůɡɛɓŬɑɜŮɘ ï

ɘ́ɗŬɜɧŰŬŰŬï ɚɧɔɤ ɢŬɛɖɚɧŰŮɟɞɡ əɡəɚɞűɞɟɘŬəɞɨ űɧɟŰɞɡ ůŰɘɠ ɞŭɞɨɠ. 

ɄŬɟɧɚŬ ŬɡŰɎ, ŭŮɜ ˊɟɞəɨˊŰŮɘ ɧŰɘ ůŰɞ ůɡɔəŮəɟɘɛɏɜɞ ɢɟɞɜɘəɧ ŭɘɎůŰɖɛŬ 

ɞ ɞŭɖɔɧɠ ŮɑɜŬɘ ˊɘɞ ŬˊɟɧůŮəŰɞɠ ɐ ˊɘɞ Ůˊɘəɑɜŭɡɜɞɠ əŬɗɩɠ ůŰŬ 

ɡˊɧɚɞɘˊŬ ɛŬɗɖɛŬŰɘəɎ ɛɞɜŰɏɚŬ, Űɞ ŮˊɑˊŮŭɞ ůɖɛŬɜŰɘəɧŰɖŰŬɠ Űɖɠ 

ɛŮŰŬɓɚɖŰɐɠ Űɤɜ Ůˊɘəɑɜŭɡɜɤɜ ɤɟɩɜ ɐŰŬɜ ɘŭɘŬɑŰŮɟŬ ɢŬɛɖɚɧ. 

 

 

 



 
 

 Ƀɘ ɞŭɖɔɞɑ ˊɞɡ ɏɢɞɡɜ Űɖɜ ŰɎůɖ ɜŬ ŮˊɘŰŬɢɨɜɞɡɜ ˊŮɟɘůůɧŰŮɟŮɠ 

űɞɟɏɠ ŬˊɧŰɞɛŬ ŮɑɜŬɘ əŬɘ ŮəŮɑɜɞɘ ˊɞɡ ŮˊɘɓɟŬŭɨɜɞɡɜ ˊɘɞ ůɡɢɜɎ 

ŬˊɧŰɞɛŬ. ȺɜŭŮɢɞɛɏɜɤɠ ŬɡŰɧ ůɡɛɓŬɑɜŮɘ ɚɧɔɤ Űɞɡ ɧŰɘ ɞɘ ɞŭɖɔɞɑ ˊɞɡ 

ŮˊɘŰŬɢɨɜɞɡɜ ˊŮɟɘůůɧŰŮɟɞ, ɔɘŬ ɜŬ ůŰŬɛŬŰɐůɞɡɜ ůɨɜŰɞɛŬ əŬɘ ɜŬ ɛɖɜ 

ŭɖɛɘɞɡɟɔɖɗŮɑ ŬŰɨɢɖɛŬ ˊɟɏˊŮɘ ɜŬ Ůˊɏɛɓɞɡɜ ŭɟŬůŰɘəɎ əŬɘ ŬˊɧŰɞɛŬ. 

 

 Ƀɘ ɞŭɖɔɞɑ ɧŰŬɜ əɘɜɞɨɜŰŬɘ ůŮ ŬůŰɘəɐ ɞŭɧ ŰŮɑɜɞɡɜ ɜŬ ɞŭɖɔɞɨɜ ˊɘɞ 

ŬˊɧŰɞɛŬ əŬɘ ɜŬ ɏɢɞɡɜ ɛŮɔŬɚɨŰŮɟŮɠ ɛɏůŮɠ ŮˊɘŰŬɢɨɜůŮɘɠ, Ůɜɩ ɞɘ 

ɞŭɖɔɞɑ ɧŰŬɜ əɘɜɞɨɜŰŬɘ ůŮ ŬɡŰɞəɘɜɖŰɧŭɟɞɛɞ ɏɢɞɡɜ ˊɞɚɨ ɢŬɛɖɚɧŰŮɟŮɠ 

ŮˊɘŰŬɢɨɜůŮɘɠ, ŮɜŭŮɢɞɛɏɜɤɠ ŭɘɧŰɘ ůŰɞɡɠ ŬɡŰɞəɘɜɖŰɧŭɟɞɛɞɡɠ ɞɘ 

ɞŭɖɔɞɑ ŭɘŬŰɖɟɞɨɜ ůŰŬɗŮɟɐ ŰŬɢɨŰɖŰŬ ɔɘŬ ɛŮɔɎɚŬ ɢɟɞɜɘəɎ 

ŭɘŬůŰɐɛŬŰŬ. ɆŰɖɜ ɡˊŮɟŬůŰɘəɐ ɞŭɧ ɖ ůɡɛˊŮɟɘűɞɟɎ Űɞɡɠ ŰŮɑɜŮɘ ɜŬ 

ŮɑɜŬɘ ɚɑɔɞ əŬɚɨŰŮɟɖ (ɢŬɛɖɚɧŰŮɟŮɠ ŮˊɘŰŬɢɨɜůŮɘɠ) Ŭˊɧ ŮəŮɑɜɖ Űɤɜ 

ŬůŰɘəɩɜ ɞŭɩɜ. 

 

 ȼ ŮˊɘŰɎɢɡɜůɖ űɎɜɖəŮ ɜŬ ŮˊɖɟŮɎɕŮɘ ˊŮɟɘůůɧŰŮɟɞ Űɖɜ ŰŬɢɨŰɖŰŬ 

Ŭˊɧ Űɖɜ ŮˊɘɓɟɎŭɡɜůɖ, əŬɗɩɠ əɎɗŮ ɛɞɜŰɏɚɞ ɏɢŮɘ ɏɜŬɜ ɧɟɞ 

ŮˊɘŰɎɢɡɜůɖɠ, Ůɜɩ ɧɟɞ ŮˊɘɓɟɎŭɡɜůɖɠ ŭŮɜ ɏɢɞɡɜ ɧɚŬ ŰŬ ɛɞɜŰɏɚŬ. 

ɄɟɞɏəɡɣŮ Ůˊɑůɖɠ ɔɘŬ ɧɚŬ ŰŬ ɛɞɜŰɏɚŬ, ɧŰɘ Űɞ ŮˊɑˊŮŭɞ 

ůɖɛŬɜŰɘəɧŰɖŰŬɠ Űɤɜ ɛŮŰŬɓɚɖŰɩɜ ŮˊɘŰɎɢɡɜůɖɠ ɐŰŬɜ ɛŮɔŬɚɨŰŮɟɞ Ŭˊɧ 

ŮəŮɑɜɞ Űɖɠ ŮˊɘɓɟɎŭɡɜůɖɠ. 

 

 ȼ Űɡˊɘəɐ Ŭˊɧəɚɘůɖ ˊɞɡ ˊŬɟɞɡůɘɎɕŮɘ ɖ ŮˊɘŰɎɢɡɜůɖ əŬɘ ɖ 

ŮˊɘɓɟɎŭɡɜůɖ əɎɗŮ ɞŭɖɔɞɨ ˊɟɞɏəɡɣŮ ˊɤɠ ŮˊɖɟŮɎɕŮɘ ůɖɛŬɜŰɘəɎ Űɖ 

ɛɏůɖ ŰŬɢɨŰɖŰŬ. ɄɘɗŬɜɧɜ ɜŬ ůɡɛɓŬɑɜŮɘ ŬɡŰɧ ɔɘŬŰɑ ŮɎɜ ɏɜŬɠ ɞŭɖɔɧɠ 

ɏɢŮɘ ɛŮɔɎɚŮɠ ŭɘŬűɞɟɏɠ ůŰɘɠ ŮˊɘŰŬɢɨɜůŮɘɠ əŬɘ ůŰɘɠ ŮˊɘɓɟŬŭɨɜůŮɘɠ Űɞɡ 

ŬɜɎ ɛŮŰŬəɑɜɖůɖ, ŮɜŭɏɢŮŰŬɘ ɜŬ ɞŭɖɔŮɑ əɎɗŮ űɞɟɎ ɡˊɧ ŭɘŬűɞɟŮŰɘəɏɠ 

ůɡɜɗɐəŮɠ əŬɘ ɜŬ ŰɟɞˊɞˊɞɘŮɑŰŬɘ ɖ ŰŬɢɨŰɖŰɎ Űɞɡ Ŭˊɧ ŬɡŰɏɠ.  

 

 ȼ ɢɘɚɘɞɛŮŰɟɘəɐ ŬˊɧůŰŬůɖ ˊɞɡ ɏɢŮɘ ɜŬ ŭɘŬɜɨůŮɘ ɏɜŬɠ ɞŭɖɔɧɠ 

űɎɜɖəŮ ˊɤɠ ŮɑɜŬɘ əŬɗɞɟɘůŰɘəɐ ɔɘŬ Űɖ ɛɏůɖ ŰŬɢɨŰɖŰŬ ˊɞɡ ɗŬ 

ŬɜŬˊŰɨɝŮɘ ɞ ɞŭɖɔɧɠ, əŬɗɩɠ ŮɛˊŮɟɘɏɢŮŰŬɘ ůŮ ɧɚŬ ŰŬ ɛɞɜŰɏɚŬ əŬɘ ůŰŬ 

ˊŮɟɘůůɧŰŮɟŬ, ŮɑɜŬɘ ɖ ɛŮŰŬɓɚɖŰɐ ɛŮ Űɖɜ ɛŮɔŬɚɨŰŮɟɖ Ůˊɘɟɟɞɐ. 

 

 ɀŮɔŬɚɨŰŮɟŮɠ ŭɘŬűɞɟɏɠ ůŰɖ ŭɘɎɟəŮɘŬ əɑɜɖůɖɠ Ŭˊɧ Űɖ ŭɘɎɟəŮɘŬ 

ŭɘŬŭɟɞɛɐɠ ŮɛűŬɜɑɕɞɜŰŬɘ ůŮ ŬůŰɘəɏɠ əŬɘ ɡˊŮɟŬůŰɘəɏɠ ɞŭɞɨɠ, Ůɜɩ 

ůŰɞɡɠ ŬɡŰɞəɘɜɖŰɧŭɟɞɛɞɡɠ ɞɘ ŭɘŬűɞɟɏɠ ŮɑɜŬɘ ˊɞɚɨ ɛɘəɟɏɠ ɔɘŬ ɧɚɞɡɠ 

Űɞɡɠ ɞŭɖɔɞɨɠ. ȷɡŰɧ ˊɘɗŬɜɧɜ ůɡɛɓŬɑɜŮɘ ɔɘŬŰɑ ůŰɞɡɠ 

ŬɡŰɞəɘɜɖŰɧŭɟɞɛɞɡɠ ŭŮɜ ɡˊɎɟɢɞɡɜ ɞɘ əŬɗɡůŰŮɟɐůŮɘɠ Ŭˊɧ Űɞɡɠ 

űɤŰŮɘɜɞɨɠ ůɖɛŬŰɞŭɧŰŮɠ. 

 

 ȼ ɢɟɐůɖ Űɞɡ əɘɜɖŰɞɨ ŰɖɚŮűɩɜɞɡ ɔɘŬ Űɖ ɛɏůɖ ŰŬɢɨŰɖŰŬ ˊɞɡ ɗŬ 

ŬɜŬˊŰɨɝŮɘ ɞ əɎɗŮ ɞŭɖɔɧɠ, ˊɟɞɏəɡɣŮ ɧŰɘ ŮˊɖɟŮɎɕŮɘ Űɖ ɛɏůɖ 

ŰŬɢɨŰɖŰŬ Űɞɡ ɞŭɖɔɞɨ ŬɚɚɎ ɧɢɘ Űɧůɞ ɧůɞ ɎɚɚŮɠ ɛŮŰŬɓɚɖŰɏɠ. 



 
 

 Ƀɘ ɞŭɖɔɞɑ ɢɟɖůɘɛɞˊɞɘɞɨɜ ˊŮɟɘůůɧŰŮɟɞ Űɞ əɘɜɖŰɧ Űɞɡɠ Űɖɚɏűɤɜɞ 

Ůɜɩ ɞŭɖɔɞɨɜ ůŮ ŬůŰɘəɐ ɞŭɧ, Ůɜɩ ŬɟəŮŰɎ ɚɘɔɧŰŮɟɞ ɧŰŬɜ əɘɜɞɨɜŰŬɘ ůŮ 

ŬɡŰɞəɘɜɖŰɧŭɟɞɛɞ. ȷɡŰɧ ˊɘɗŬɜɧɜ ɜŬ ɞűŮɑɚŮŰŬɘ ůŰɞ ɧŰɘ ůŰɘɠ ŬůŰɘəɏɠ 

ɞŭɞɨɠ ɞ ɞŭɖɔɧɠ əɘɜŮɑŰŬɘ ɛŮ ˊɘɞ ɛɘəɟɐ ŰŬɢɨŰɖŰŬ əŬɘ ˊɟŬɔɛŬŰɞˊɞɘŮɑ 

ˊŮɟɘůůɧŰŮɟŮɠ ůŰɎůŮɘɠ. 

 

 Ƀɘ ɛɏɔɘůŰŮɠ əŬɘ ɞɘ ŮɚɎɢɘůŰŮɠ Űɘɛɏɠ əɎɗŮ ɛŮŰŬɓɚɖŰɐɠ ŭŮɜ ɏŭŮɘɝŬɜ ɜŬ 

ŮˊɖɟŮɎɕɞɡɜ Űɖɜ ɛɏůɖ ŰŬɢɨŰɖŰŬ. Ƀɘ Űɘɛɏɠ ŬɡŰɏɠ ůŮ əŬɜɏɜŬ ɛɞɜŰɏɚɞ 

ŭŮɜ ŮɑɢŬɜ əɎˊɞɘɞ ůɖɛŬɜŰɘəɧ ŮˊɑˊŮŭɞ ůɖɛŬɜŰɘəɧŰɖŰŬɠ əŬɘ ɡɣɖɚɐ 

ůɡůɢɏŰɘůɖ ɛŮ Űɖɜ ŮɝŬɟŰɖɛɏɜɖ ɛŮŰŬɓɚɖŰɐ. 

 

 Ƀɘ ɛŮŰŬɓɚɖŰɏɠ, ɛɏůɞɠ ɧɟɞɠ ˊŬɟŬɔɩɔɞɡ Űɖɠ ŮˊɘŰɎɢɡɜůɖɠ (avjerk), 

ˊŬɟɎɔɤɔɞɠ ŮˊɘŰɎɢɡɜůɖɠ-ɟɡɗɛɧɠ ɛŮŰŬɓɞɚɐɠ ŮˊɘŰɎɢɡɜůɖɠ (avjerkp), 

ɛŮɘɞɨɛŮɜɞɠ ɟɡɗɛɧɠ ˊŬɟŬɔɩɔɞɡ ŮˊɘŰɎɢɡɜůɖɠ (avjerkn), ŭŮɜ űŬɑɜŮŰŬɘ 

ɜŬ ɏɢɞɡɜ ɞɡůɘŬůŰɘəɐ Ůˊɘɟɟɞɐ ůŰɖ ŰŬɢɨŰɖŰŬ Űɞɡ ɞŭɖɔɞɨ. ɆŮ ɧɚŬ ŰŬ 

ɛŬɗɖɛŬŰɘəɎ ɛɞɜŰɏɚŬ ˊɞɡ ŬɜŬ́ ŰɨɢɗɖəŬɜ, ɞɘ ůɡɔəŮəɟɘɛɏɜŮɠ 

ɛŮŰŬɓɚɖŰɏɠ ŮɛűɎɜɘɕŬɜ ɏɜŬ ɘŭɘŬɑŰŮɟŬ ɢŬɛɖɚɧ ŮˊɑˊŮŭɞ ůɖɛŬɜŰɘəɧŰɖŰŬɠ, 

əŬŰŬŭŮɘəɜɨɞɜŰŬɠ ɛɖ ůɖɛŬɜŰɘəɐ Ůɘ́ɟɞɐ ůŰɖɜ ɛɏůɖ ŰŬɢɨŰɖŰŬ Űɞɡ 

ɞŭɖɔɞɨ ˊɞɡ ŮɝŮŰɎɕŮŰŬɘ ůŰɖɜ ˊŬɟɞɨůŬ ȹɘˊɚɤɛŬŰɘəɐ ȺɟɔŬůɑŬ. 

 

 ȷˊɧ Űɖɜ Ůəˊɧɜɖůɖ Űɖɠ ȹɘˊɚɤɛŬŰɘəɐɠ ȺɟɔŬůɑŬɠ ŬɡŰɐɠ ˊɟɞəɨˊŰŮɘ ɧŰɘ 

ŰŬ ŭŮŭɞɛɏɜŬ ˊɞɡ ůɡɚɚɏɔɞɜŰŬɘ Ŭˊɧ ŰŬ ɏɝɡˊɜŬ əɘɜɖŰɎ ŰɖɚɏűɤɜŬ 

ɛˊɞɟɞɨɜ ɜŬ ŬˊɞɗɖəŮɡŰɞɨɜ ɖɚŮəŰɟɞɜɘəɎ ůŮ ŮɘŭɘəɎ ˊɚɖɟɞűɞɟɘəɎ 

ůɡůŰɐɛŬŰŬ əŬɘ ˊŮɟɘɏɢɞɡɜ ɘŭɘŬɑŰŮɟŬ ůɖɛŬɜŰɘəɏɠ ˊɚɖɟɞűɞɟɑŮɠ ɞɘ 

ɞˊɞɑŮɠ, ɛŮŰɎ Ŭˊɧ əŬŰɎɚɚɖɚɖ ŮˊŮɝŮɟɔŬůɑŬ əŬɘ ŬɜɎˊŰɡɝɖ ɛŬɗɖɛŬŰɘəɩɜ 

ɛɞɜŰɏɚɤɜ, ɛˊɞɟɞɨɜ ɜŬ ɢɟɖůɘɛŮɨůɞɡɜ ůŰɖɜ ŮɝŬɔɤɔɐ ɢɟɐůɘɛɤɜ 

ůɡɛˊŮɟŬůɛɎŰɤɜ ɔɘŬ Űɖ ɛɏůɖ ŰŬɢɨŰɖŰŬ Űɞɡ ɞŭɖɔɞɨ, ŬɚɚɎ əŬɘ ɔɘŬ Űɖ 

ɔŮɜɘəɧŰŮɟɖ əɡəɚɞűɞɟɘŬəɐ ůɡɛˊŮɟɘűɞɟɎ Űɞɡɠ. 

 

  



 
 

  



 
 

ɄȺɅȽȺɉɃɀȺɁȷ 

 

 

1. ȺȽɆȷũɋũȼ 

 

1.1. ũŮɜɘəɐ ȷɜŬůəɧˊɖůɖ .............................................................................. 1 

1.1.2. ɃŭɘəɎ ȷŰɡɢɐɛŬŰŬ .................................................................... 1 

1.1.2.1. ũŮɜɘəɎ ........................................................................ 1 

1.1.2.1.1. ɇŬ ŬɑŰɘŬ Űɤɜ ɞŭɘəɩɜ ŬŰɡɢɖɛɎŰɤɜ ................. 1 

1.1.2.1.2. ɆɡɜɏˊŮɘŮɠ Űɤɜ ɞŭɘəɩɜ ŬŰɡɢɖɛɎŰɤɜ.............. 3 

1.1.2.2. ȼ ɞŭɘəɐ ŬůűɎɚŮɘŬ ...................................................... 4 

1.1.2.2.1. ȼ ɞŭɘəɐ ŬůűɎɚŮɘŬ ůŮ ˊŬɔəɧůɛɘɞ ŮˊɑˊŮŭɞ .... 4 

1.1.2.2.2. ȼ ɞŭɘəɐ ŬůűɎɚŮɘŬ ůŮ ȺɡɟɤˊŬɥəɧ ŮˊɑˊŮŭɞ ... 4 

1.1.2.2.3. ȼ ɞŭɘəɐ ŬůűɎɚŮɘŬ ůŰɖɜ ȺɚɚɎŭŬ ................... 6 

1.1.2.3. ɇŬɢɨŰɖŰŬ ................................................................... 7 

1.1.2.3.1. ȰɟŮɡɜŬ Űɞɡ ȹɘŮɗɜɞɨɠ ūɧɟɞɡɛ ɀŮŰŬűɞɟɩɜ 

Űɞɡ ɃɃɆȷ .................................................................... 7 

1.2. ɆŰɧɢɞɠ ȹɘˊɚɤɛŬŰɘəɐɠ ȺɟɔŬůɑŬɠ............................................................ 9 

1.3. ɀŮɗɞŭɞɚɞɔɑŬ ......................................................................................... 10 

1.4. ȹɞɛɐ ȹɘˊɚɤɛŬŰɘəɐɠ ȺɟɔŬůɑŬɠ .............................................................. 12 

 

 

2. ȸȽȸȿȽɃũɅȷūȽȾȼ ȷɁȷɆȾɃɄȼɆȼ 

 

2.1. ũŮɜɘəɎ .................................................................................................... 15 

2.2. ɆɡɜŬűŮɑɠ ɏɟŮɡɜŮɠ .................................................................................. 15 

2.2.1. ɆɡůŰɐɛŬŰŬ əŬŰŬɔɟŬűɐɠ Ůˊɑ Űɤɜ ɞɢɖɛɎŰɤɜ ............................. 15 

2.2.1.1. Development of a driving data recorder (1994) ......... 16 

2.2.1.2. In-vehicle data recorders for monitoring and 

feedback on driversô behavior (2008) ..................................... 17 

2.2.1.3. Providing accident detection in vehicular networks 

through OBD-II devices and Android-based smartphones 

(2011) ..................................................................................... 18 

2.2.1.4. Star rating driver traffic and safety behavior through 

OBD and smartphone data collection (2016) ..........................  19 

2.2.1.5. Innovative motor insurance schemes: A review of 

current practices and emerging challenges (2017) ................. 20 

2.2.2. ȼ Ůˊɘɟɟɞɐ Űɖɠ ŰŬɢɨŰɖŰŬɠ ůŰɖɜ ɞŭɘəɐ ŬůűɎɚŮɘŬ ....................... 21 

2.2.2.1. Driving speed and the risk of road crashes  (2006) ... 22 

2.2.2.2. Nilssonôs Power Model connecting speed and road 

trauma: Does it apply on urban roads? (2008) ....................... 22 

2.2.2.3.The Power Model of the relationship between speed 

and road safety (2009) ........................................................... 23 

http://www.nrso.ntua.gr/geyannis/el/pub/pc238star-rating-driver-traffic-and-safety-behavior-through-obd-and-smartphone-data-collection-gr/
http://www.nrso.ntua.gr/geyannis/el/pub/pc238star-rating-driver-traffic-and-safety-behavior-through-obd-and-smartphone-data-collection-gr/
http://www.nrso.ntua.gr/geyannis/el/pub/pj119-innovative-motor-insurance-schemes-a-review-of-current-practices-and-emerging-challenges-gr/
http://www.nrso.ntua.gr/geyannis/el/pub/pj119-innovative-motor-insurance-schemes-a-review-of-current-practices-and-emerging-challenges-gr/
http://www.nrso.ntua.gr/geyannis/el/pub/pj119-innovative-motor-insurance-schemes-a-review-of-current-practices-and-emerging-challenges-gr/


 
 

2.2.2.4. Effects of in-vehicle monitoring on the driving 

behavior of teenagers (2010) ................................................. 24 

2.2.2.5. Factors Affecting Road Safety: A Review and 

Future Research Direction (2012) .......................................... 25 

2.2.2.6. A review of the effect of traffic and weather 

characteristics on road safety (2014) ...................................... 25 

2.2.3. ɆɡɜŬűŮɑɠ ɛŮɗɞŭɞɚɞɔɑŮɠ ........................................................... 26 

2.2.3.1. Modeling the behavior of novice young drivers 

during the first year after licensure (2010) .............................. 26 

2.2.3.2. Driving behavior and traffic safety: an acceleration-

based safety evaluation procedure for smartphones (2014) ... 27 

2.3.Ɇɨɜɞɣɖ .................................................................................................. 28 

 

 

3. ŪȺɋɅȼɇȽȾɃ ɈɄɃȸȷŪɅɃ 

 

3.1. ȺɘůŬɔɤɔɐ .............................................................................................. 31 

3.2. ȸŬůɘəɏɠ ȰɜɜɞɘŮɠ ɆŰŬŰɘůŰɘəɐɠ ................................................................. 31 

3.3. ɆɡůɢɏŰɘůɖ ɀŮŰŬɓɚɖŰɩɜ ï ɆɡɜŰŮɚŮůŰɐɠ ɆɡůɢɏŰɘůɖɠ .............................. 33 

3.4. ȸŬůɘəɏɠ ȾŬŰŬɜɞɛɏɠ ............................................................................... 34 

3.4.1. ȾŬɜɞɜɘəɐ ȾŬŰŬɜɞɛɐ ................................................................. 34 

3.4.2. ȾŬŰŬɜɞɛɐ Poisson ................................................................... 34 

3.4.3. ȷɟɜɖŰɘəɐ ȹɘɤɜɡɛɘəɐ ȾŬŰŬɜɞɛɐ ................................................ 35 

3.5. ɀŬɗɖɛŬŰɘəɎ ɄɟɧŰɡˊŬ ........................................................................... 36 

3.5.1. ũɟŬɛɛɘəɐ ɄŬɚɘɜŭɟɧɛɖůɖ ......................................................... 36 

3.5.1.1. ɀɏɗɞŭɞɠ ȺɚŬɢɑůŰɤɜ ɇŮŰɟŬɔɩɜɤɜ ............................. 37 

3.5.2. ɄɞɚɚŬˊɚɐ ũɟŬɛɛɘəɐ ɄŬɚɘɜŭɟɧɛɖůɖ ........................................ 38 

3.5.3. ȿɞɔɘůŰɘəɐ ȷɜɎɚɡůɖ ɄŬɚɘɜŭɟɧɛɖůɖɠ ........................................ 39 

3.5.4. ȿɞɔŬɟɘɗɛɞəŬɜɞɜɘəɐ ɄŬɚɘɜŭɟɧɛɖůɖ ......................................... 40 

3.6. ȹɘŬŭɘəŬůɑŬ ȷɜɎˊŰɡɝɖɠ əŬɘ ȾɟɘŰɐɟɘŬ ȷˊɞŭɞɢɐɠ ɀɞɜŰɏɚɞɡ .................... 41 

3.7. ȿŮɘŰɞɡɟɔɑŬ Űɞɡ Ⱥɘŭɘəɞɨ ɆŰŬŰɘůŰɘəɞɨ ȿɞɔɘůɛɘəɞɨ .................................... 44 

 

 

4. ɆɈȿȿɃũȼ ȾȷȽ ȺɄȺɂȺɅũȷɆȽȷ ɆɇɃȽɉȺȽɋɁ  

 

4.1. ȺɘůŬɔɤɔɐ .............................................................................................. 47 

4.2. Ɇɡɚɚɞɔɐ ůŰɞɘɢŮɑɤɜ ................................................................................ 47 

4.2.1. ɇɟɧˊɞɠ Ɇɡɚɚɞɔɐɠ ȹŮŭɞɛɏɜɤɜ ................................................. 48 

4.2.1.1. ɆɨůŰɖɛŬ əŬŰŬɔɟŬűɐɠ ŭŮŭɞɛɏɜɤɜ .............................. 48 

4.2.1.2. ɀŮŰɎŭɞůɖ ŭŮŭɞɛɏɜɤɜ ................................................ 49 

4.2.1.3. ȷˊɞɗɐəŮɡůɖ ŭŮŭɞɛɏɜɤɜ, ɗɏɛŬŰŬ ŬůűŬɚŮɑŬɠ əŬɘ 

ɘŭɘɤŰɘəɧŰɖŰŬɠ .......................................................................... 50 

4.2.1.4. ȺˊŮɝŮɟɔŬůɑŬ ŭŮŭɞɛɏɜɤɜ ........................................... 50 

4.2.1.5. ɄŬɟɞɡůɑŬůɖ ŭŮŭɞɛɏɜɤɜ ............................................ 53 



 
 

4.2.2.ɇŬ ȹŮŭɞɛɏɜŬ ............................................................................ 53 

4.3. ȹɘŬɛɧɟűɤůɖ ȹŮŭɞɛɏɜɤɜ ...................................................................... 56 

4.3.1. ȹɘŬɛɧɟűɤůɖ ɓɎůŮɤɜ ŭŮŭɞɛɏɜɤɜ ........................................... 56 

4.3.1.1. ȹɘŬɛɧɟűɤůɖ ɓɎůɖɠ ŭŮŭɞɛɏɜɤɜ ɔɘŬ Űɖɜ ˊɟɧɓɚŮɣɖ 

Űɖɠ ɛɏůɖɠ ŰŬɢɨŰɖŰŬɠ, ŮəŰɧɠ Űɤɜ əɟɑůɘɛɤɜ ɤɟɩɜ .................... 57 

4.3.1.2. ȹɘŬɛɧɟűɤůɖ ɓɎůɖɠ ŭŮŭɞɛɏɜɤɜ ɔɘŬ Űɖɜ ˊɟɧɓɚŮɣɖ 

Űɖɠ ɛɏůɖɠ ŰŬɢɨŰɖŰŬɠ, ŮɜŰɧɠ Űɤɜ əɟɑůɘɛɤɜ ɤɟɩɜ .................... 58 

4.3.1.3. ȹɘŬɛɧɟűɤůɖ ɓɎůɖɠ ŭŮŭɞɛɏɜɤɜ ɔɘŬ Űɖɜ ˊɟɧɓɚŮɣɖ 

Űɖɠ ɛɏůɖɠ ŰŬɢɨŰɖŰŬɠ, ůŮ ŬůŰɘəɐ ɞŭɧ ....................................... 58 

4.3.1.4. ȹɘŬɛɧɟűɤůɖ ɓɎůɖɠ ŭŮŭɞɛɏɜɤɜ ɔɘŬ Űɖɜ ˊɟɧɓɚŮɣɖ 

Űɖɠ ɛɏůɖɠ ŰŬɢɨŰɖŰŬɠ, ůŮ ɡˊŮɟŬůŰɘəɐ ɞŭɧ ............................... 59 

4.3.1.5. ȹɘŬɛɧɟűɤůɖ ɓɎůɖɠ ŭŮŭɞɛɏɜɤɜ ɔɘŬ Űɖɜ ˊɟɧɓɚŮɣɖ 

Űɖɠ ɛɏůɖɠ ŰŬɢɨŰɖŰŬɠ, ůŮ ŬɡŰɞəɘɜɖŰɧŭɟɞɛɞ ............................. 59 

4.3.2. ɆɡɔəŮɜŰɟɤŰɘəɎ ůŰŬŰɘůŰɘəɎ ůŰɞɘɢŮɑŬ ............................... 60 

4.3.2.1. ȹɘŬɔɟɎɛɛŬŰŬ   ............................................................ 60 

4.3.2.2. ũŮɜɘəɎ ůɢɧɚɘŬ - ɄŬɟŬŰɖɟɐůŮɘɠ ................................... 69 

4.3.3. ȺɘůŬɔɤɔɐ ŭŮŭɞɛɏɜɤɜ ůŰɞ Ůɘŭɘəɧ ůŰŬŰɘůŰɘəɧ ˊɟɧɔɟŬɛɛŬ ......... 71 

 

 

5. ȷɁȷɄɇɈɂȼ ɀȷŪȼɀȷɇȽȾɋɁ ɀɃɁɇȺȿɋɁ 

 

5.1. ȺɘůŬɔɤɔɐ .............................................................................................. 77 

5.2. ȷɜɎˊŰɡɝɖ ůŰŬŰɘůŰɘəɩɜ ɛɞɜŰɏɚɤɜ .......................................................... 77 

5.2.1. ȹŮŭɞɛɏɜŬ Ůɘůɧŭɞɡ - ȾŬɗɞɟɘůɛɧɠ ɀŮŰŬɓɚɖŰɩɜ ................................... 77 

5.2.2. ɆɡůɢɏŰɘůɖ ɛŮŰŬɓɚɖŰɩɜ ............................................................ 78 

5.2.3. ɀɞɜŰɏɚŬ ũɟŬɛɛɘəɐɠ ɄŬɚɘɜŭɟɧɛɖůɖɠ ....................................... 79 

5.3. ɀɞɜŰɏɚɞ 1 - ɄɟɧɓɚŮɣɖ ɛɏůɖɠ ŰŬɢɨŰɖŰŬɠ ɞŭɖɔɞɨ ................................. 81 

5.3.1. ȷɜɎˊŰɡɝɖ ɀɞɜŰɏɚɞɡ ................................................................ 81 

5.3.2.ɄɞɘɧŰɖŰŬ ɛɞɜŰɏɚɞ ..................................................................... 83 

5.3.3. ɆɢɞɚɘŬůɛɧɠ ŬˊɞŰŮɚŮůɛɎŰɤɜ ɛɞɜŰɏɚɞɡ .................................... 84 

5.3.4.ɆɢŮŰɘəɐ Ůˊɘɟɟɞɐ Űɤɜ ɛŮŰŬɓɚɖŰɩɜ ůŰɞ ɔŮɜɘəɧ ɛɞɜŰɏɚɞ .............. 84 

5.3.5. ȷɜɎɚɡůɖ ŮɡŬɘůɗɖůɑŬɠ .............................................................. 87 

5.4. ɀɞɜŰɏɚɞ 2.1. - ɄɟɧɓɚŮɣɖ ɛɏůɖɠ ŰŬɢɨŰɖŰŬɠ ɞŭɖɔɞɨ Ŭɜ ɞŭɖɔŮɑ ŮəŰɧɠ 

əɟɑůɘɛɤɜ ɤɟɩɜ ............................................................................................ 94 

5.4.1. ȷɜɎˊŰɡɝɖ ɀɞɜŰɏɚɞɡ ................................................................ 94 

5.4.2.ɄɞɘɧŰɖŰŬ ɛɞɜŰɏɚɞ ..................................................................... 96 

5.4.3. ɆɢɞɚɘŬůɛɧɠ ŬˊɞŰŮɚŮůɛɎŰɤɜ ɛɞɜŰɏɚɞɡ .................................... 96 

5.4.4.ɆɢŮŰɘəɐ Ůˊɘɟɟɞɐ Űɤɜ ɛŮŰŬɓɚɖŰɩɜ ............................................. 97 

5.5. ɀɞɜŰɏɚɞ 2.2. - ɄɟɧɓɚŮɣɖ ɛɏůɖɠ ŰŬɢɨŰɖŰŬɠ ɞŭɖɔɞɨ Ŭɜ ɞŭɖɔŮɑ ŮɜŰɧɠ 

əɟɑůɘɛɤɜ ɤɟɩɜ ............................................................................................ 98 

5.5.1. ȷɜɎˊŰɡɝɖ ɀɞɜŰɏɚɞɡ ................................................................ 98 

5.5.2.ɄɞɘɧŰɖŰŬ ɛɞɜŰɏɚɞ ..................................................................... 100 

5.5.3. ɆɢɞɚɘŬůɛɧɠ ŬˊɞŰŮɚŮůɛɎŰɤɜ ɛɞɜŰɏɚɞɡ .................................... 101 

5.5.4.ɆɢŮŰɘəɐ Ůˊɘɟɟɞɐ Űɤɜ ɛŮŰŬɓɚɖŰɩɜ ............................................. 102 



 
 

5.6ȷ.  ɀɞɜŰɏɚɞ 3 - ɄɟɧɓɚŮɣɖ ɛɏůɖɠ ŰŬɢɨŰɖŰŬɠ ɞŭɖɔɞɨ, ŬɜɎɚɞɔŬ Űɞɜ 

Űɨˊɞ Űɖɠ ɞŭɞɨ .............................................................................................. 103 

5.6. ɀɞɜŰɏɚɞ 3.1. - ɄɟɧɓɚŮɣɖ ɛɏůɖɠ ŰŬɢɨŰɖŰŬɠ ɞŭɖɔɞɨ ůŮ ŬůŰɘəɐ ɞŭɧ ...... 103 

5.6.1. ȷɜɎˊŰɡɝɖ ɀɞɜŰɏɚɞɡ ................................................................ 103 

5.6.2.ɄɞɘɧŰɖŰŬ ɛɞɜŰɏɚɞ ..................................................................... 105 

5.6.3. ɆɢɞɚɘŬůɛɧɠ ŬˊɞŰŮɚŮůɛɎŰɤɜ ɛɞɜŰɏɚɞɡ .................................... 106 

5.6.4.ɆɢŮŰɘəɐ Ůˊɘɟɟɞɐ Űɤɜ ɛŮŰŬɓɚɖŰɩɜ ............................................. 107 

5.7. ɀɞɜŰɏɚɞ 3.2. - ɄɟɧɓɚŮɣɖ ɛɏůɖɠ ŰŬɢɨŰɖŰŬɠ ɞŭɖɔɞɨ ůŮ ɡˊŮɟŬůŰɘəɐ 

ɞŭɧ ............................................................................................................... 108 

5.7.1. ȷɜɎˊŰɡɝɖ ɀɞɜŰɏɚɞɡ ................................................................ 108 

5.7.2.ɄɞɘɧŰɖŰŬ ɛɞɜŰɏɚɞ ..................................................................... 110 

5.7.3. ɆɢɞɚɘŬůɛɧɠ ŬˊɞŰŮɚŮůɛɎŰɤɜ ɛɞɜŰɏɚɞɡ .................................... 110 

5.7.4.ɆɢŮŰɘəɐ Ůˊɘɟɟɞɐ Űɤɜ ɛŮŰŬɓɚɖŰɩɜ ůŰɞ ɔŮɜɘəɧ ɛɞɜŰɏɚɞ .............. 111 

5.8. ɀɞɜŰɏɚɞ 3.3. - ɄɟɧɓɚŮɣɖ ɛɏůɖɠ ŰŬɢɨŰɖŰŬɠ ɞŭɖɔɞɨ ůŮ 

ŬɡŰɞəɘɜɖŰɧŭɟɞɛɞ.......................................................................................... 112 

5.8.1. ȷɜɎˊŰɡɝɖ ɀɞɜŰɏɚɞɡ ................................................................ 112 

5.8.2.ɄɞɘɧŰɖŰŬ ɛɞɜŰɏɚɞ ..................................................................... 114 

5.8.3. ɆɢɞɚɘŬůɛɧɠ ŬˊɞŰŮɚŮůɛɎŰɤɜ ɛɞɜŰɏɚɞɡ .................................... 115 

5.8.4.ɆɢŮŰɘəɐ Ůˊɘɟɟɞɐ Űɤɜ ɛŮŰŬɓɚɖŰɩɜ ............................................. 116 

5.9. ɆɡɔəɟɘŰɘəɐ ŬɜɎɚɡůɖ ɛɞɜŰɏɚɤɜ .............................................................. 117 

5.9.1. ɄɞɘɧŰɖŰŬ ɛɞɜŰɏɚɤɜ .................................................................. 117 

5.9.2. ɆɢŮŰɘəɐ Ůˊɘɟɟɞɐ ɛŮŰŬɓɚɖŰɩɜ ɛɞɜŰɏɚɤɜ .................................. 117 

5.9.3. ȷɜɎɚɡůɖ ŮɡŬɘůɗɖůɑŬɠ ɔɘŬ ůɡɜŭɡŬůɛɧ ɛɞɜŰɏɚɤɜ ..................... 119 

 

 

6. ɆɈɀɄȺɅȷɆɀȷɇȷ 

 

6.1. Ɇɨɜɞɣɖ ŬˊɞŰŮɚŮůɛɎŰɤɜ ....................................................................... 121 

6.2 .ɆɡɜɞɚɘəɎ ɆɡɛˊŮɟɎůɛŬŰŬ ...................................................................... 123 

6.3. ɄɟɞŰɎůŮɘɠ ɔɘŬ ŬɜŰɘɛŮŰɩˊɘůɖ Űɖɠ ŬɜɎˊŰɡɝɖɠ ɡɣɖɚɩɜ ŰŬɢɡŰɐŰɤɜ .......... 125 

6.4. ɄɟɞŰɎůŮɘɠ ɔɘŬ ɄŮɟŬɘŰɏɟɤ ȰɟŮɡɜŬ ......................................................... 126 

6.4.1. ɄɟɞŰɎůŮɘɠ ɔɘŬ ɄŮɟŬɘŰɏɟɤ ȰɟŮɡɜŬ ɛŮ ˊɟɧůɗŮŰŮɠ ɛŮŰŬɓɚɖŰɏɠ .. 126 

6.4.2. ɄɟɞŰɎůŮɘɠ ɔɘŬ ɄŮɟŬɘŰɏɟɤ ȰɟŮɡɜŬ ɛŮ ɎɚɚŮɠ ɛŮɗɧŭɞɡɠ 

ȷɜɎɚɡůɖɠ .......................................................................................... 127 

6.4.3. ɄɟɞŰɎůŮɘɠ ɔɘŬ ɄŮɟŬɘŰɏɟɤ ȰɟŮɡɜŬ ɛŮ ɛɖɢŬɜɐɛŬŰŬ 

ɛŮɔŬɚɨŰŮɟɖɠ ŬəɟɑɓŮɘŬɠ ...................................................................... 128 

 

 

 

 

 

 

 

 



 
 

ȾȷɇȷȿɃũɃɆ ɄȽɁȯȾɋɁ 
 
ɄɑɜŬəŬɠ 1.1.: ɃŭɘəɎ ŰɟɞɢŬɑŬ ŬŰɡɢɐɛŬŰŬ əŬɘ ˊŬɗɧɜŰŬ ˊɟɧůɤˊŬ ɔɘŬ Űɞ 
ŭɘɎůŰɖɛŬ ȽŬɜɞɡɎɟɘɞɠ-ȹŮəɏɛɓɟɘɞɠ Űɤɜ ŮŰɩɜ 2014, 2015 əŬɘ 2016. 
(Ⱥɚɚɖɜɘəɐ ɆŰŬŰɘůŰɘəɐ ȷɟɢɐ, ȺȿɆɇȷɇ, 2017) ................................................ 6 
 
ɄɑɜŬəŬɠ 3.1.: ȾɟɑůɘɛŮɠ Űɘɛɏɠ Űɞɡ ůɡɜŰŮɚŮůŰɐ t .............................................. 42 
 

ɄɑɜŬəŬɠ 5.1. ɆɡůɢŮŰɑůŮɘɠ ɛŮŰŬɓɚɖŰɩɜ - ɀɞɜŰɏɚɞ 1 ...................................... 81 

 

ɄɑɜŬəŬɠ 5.2. ɄŮɟɑɚɖɣɖ ɛɞɜŰɏɚɞɡ (Model Summary) - ɀɞɜŰɏɚɞ 1 ................ 81 

 

ɄɑɜŬəŬɠ 5.3. ȷɜɎɚɡůɖ ȹɘŬůˊɞɟɎɠ (ANOVA) - ɀɞɜŰɏɚɞ 1 ............................ 81 

 

ɄɑɜŬəŬɠ 5.4. ɀŮŰŬɓɚɖŰɏɠ ůŰɖɜ Ⱥɝɑůɤůɖ (Variables in the Equation)  - 

ɀɞɜŰɏɚɞ 1 .................................................................................................... 82 

 

ɄɑɜŬəŬɠ 5.5.: ɆɢŮŰɘəɐ Ůˊɘɟɟɞɐ Űɤɜ ŬɜŮɝɎɟŰɖŰɤɜ ɛŮŰŬɓɚɖŰɩɜ ůŰɞ ɔŮɜɘəɧ 

ɛɞɜŰɏɚɞ ........................................................................................................ .86 

 

ɄɑɜŬəŬɠ 5.6. ɆɡůɢŮŰɑůŮɘɠ ɛŮŰŬɓɚɖŰɩɜ - ɀɞɜŰɏɚɞ 2.1 ................................... 94 

 

ɄɑɜŬəŬɠ 5.7. ɄŮɟɑɚɖɣɖ ɛɞɜŰɏɚɞɡ (Model Summary) - ɀɞɜŰɏɚɞ 2.1 ............. 94 

 

ɄɑɜŬəŬɠ 5.8. ȷɜɎɚɡůɖ ȹɘŬůˊɞɟɎɠ (ANOVA) - ɀɞɜŰɏɚɞ 2.1 ......................... 94 

 

ɄɑɜŬəŬɠ 5.9. ɀŮŰŬɓɚɖŰɏɠ ůŰɖɜ Ⱥɝɑůɤůɖ (Variables in the Equation)  - 

ɀɞɜŰɏɚɞ 2.1 ................................................................................................. 95 

 

ɄɑɜŬəŬɠ 5.10.: ɆɢŮŰɘəɐ Ůˊɘɟɟɞɐ Űɤɜ ŬɜŮɝɎɟŰɖŰɤɜ ɛŮŰŬɓɚɖŰɩɜ ůŰɞ 

ɛɞɜŰɏɚɞ ŮəŰɧɠ Űɤɜ əɟɑůɘɛɤɜ ɤɟɩɜ .............................................................. 97 

 

ɄɑɜŬəŬɠ 5.11. ɆɡůɢŮŰɑůŮɘɠ ɛŮŰŬɓɚɖŰɩɜ - ɀɞɜŰɏɚɞ 2.2 ................................. 99 

 

ɄɑɜŬəŬɠ 5.12. ɄŮɟɑɚɖɣɖ ɛɞɜŰɏɚɞɡ (Model Summary) - ɀɞɜŰɏɚɞ 2.2 ........... 99 

 

ɄɑɜŬəŬɠ 5.13. ȷɜɎɚɡůɖ ȹɘŬůˊɞɟɎɠ (ANOVA) - ɀɞɜŰɏɚɞ 2.2 ....................... 99 

 

ɄɑɜŬəŬɠ 5.14. ɀŮŰŬɓɚɖŰɏɠ ůŰɖɜ Ⱥɝɑůɤůɖ (Variables in the Equation)  - 

ɀɞɜŰɏɚɞ 2.2 ................................................................................................. 99 

 

ɄɑɜŬəŬɠ 5.15.: ɆɢŮŰɘəɐ Ůˊɘɟɟɞɐ Űɤɜ ŬɜŮɝɎɟŰɖŰɤɜ ɛŮŰŬɓɚɖŰɩɜ ůŰɞ 

ɛɞɜŰɏɚɞ ŮəŰɧɠ Űɤɜ əɟɑůɘɛɤɜ ɤɟɩɜ .............................................................. 102 

 

ɄɑɜŬəŬɠ 5.16. ȷɟɘɗɛɧɠ 'trip' ŬɜɎ Űɨˊɞ ɞŭɞɨ ................................................. 103 



 
 

 

ɄɑɜŬəŬɠ 5.17. ɆɡůɢŮŰɑůŮɘɠ ɛŮŰŬɓɚɖŰɩɜ - ɀɞɜŰɏɚɞ 3.1 ................................. 104 

 

ɄɑɜŬəŬɠ 5.18. ɄŮɟɑɚɖɣɖ ɛɞɜŰɏɚɞɡ (Model Summary) - ɀɞɜŰɏɚɞ 3.1 ........... 104 

 

ɄɑɜŬəŬɠ 5.19. ȷɜɎɚɡůɖ ȹɘŬůˊɞɟɎɠ (ANOVA) - ɀɞɜŰɏɚɞ 3.1 ....................... 104 

 

ɄɑɜŬəŬɠ 5.20. ɀŮŰŬɓɚɖŰɏɠ ůŰɖɜ Ⱥɝɑůɤůɖ (Variables in the Equation)  - 

ɀɞɜŰɏɚɞ 3.1 ................................................................................................. 104 

 

ɄɑɜŬəŬɠ 5.21.: ɆɢŮŰɘəɐ Ůˊɘɟɟɞɐ Űɤɜ ŬɜŮɝɎɟŰɖŰɤɜ ɛŮŰŬɓɚɖŰɩɜ ůŰɞ 

ɛɞɜŰɏɚɞ ɔɘŬ Űɘɠ ŬůŰɘəɏɠ ɞŭɞɨɠ ...................................................................... 107 

  

ɄɑɜŬəŬɠ 5.22. ɆɡůɢŮŰɑůŮɘɠ ɛŮŰŬɓɚɖŰɩɜ - ɀɞɜŰɏɚɞ 3.2 ................................. 108 

 

ɄɑɜŬəŬɠ 5.23. ɄŮɟɑɚɖɣɖ ɛɞɜŰɏɚɞɡ (Model Summary) - ɀɞɜŰɏɚɞ 3.2. .......... 108 

 

ɄɑɜŬəŬɠ 5.24. ȷɜɎɚɡůɖ ȹɘŬůˊɞɟɎɠ (ANOVA) - ɀɞɜŰɏɚɞ 3.2.  ..................... 108 

 

ɄɑɜŬəŬɠ 5.25. ɀŮŰŬɓɚɖŰɏɠ ůŰɖɜ Ⱥɝɑůɤůɖ (Variables in the Equation)  - 

ɀɞɜŰɏɚɞ 3.2.  ............................................................................................... 109 

 

ɄɑɜŬəŬɠ 5.26.: ɆɢŮŰɘəɐ Ůˊɘɟɟɞɐ Űɤɜ ŬɜŮɝɎɟŰɖŰɤɜ ɛŮŰŬɓɚɖŰɩɜ ůŰɞ 

ɛɞɜŰɏɚɞ ɔɘŬ Űɘɠ ɡˊŮɟŬůŰɘəɏɠ ɞŭɞɨɠ .............................................................. 111 

 

ɄɑɜŬəŬɠ 5.27. ɆɡůɢŮŰɑůŮɘɠ ɛŮŰŬɓɚɖŰɩɜ - ɀɞɜŰɏɚɞ 3.3 ................................. 112 

 

ɄɑɜŬəŬɠ 5.28. ɄŮɟɑɚɖɣɖ ɛɞɜŰɏɚɞɡ (Model Summary) - ɀɞɜŰɏɚɞ 3.3 ........... 113 

 

ɄɑɜŬəŬɠ 5.29. ȷɜɎɚɡůɖ ȹɘŬůˊɞɟɎɠ (ANOVA) - ɀɞɜŰɏɚɞ 3.3 ....................... 113 
 
ɄɑɜŬəŬɠ 5.30. ɀŮŰŬɓɚɖŰɏɠ ůŰɖɜ Ⱥɝɑůɤůɖ (Variables in the Equation)  - 
ɀɞɜŰɏɚɞ 3.3 ................................................................................................. 113  

 
ɄɑɜŬəŬɠ 5.31.: ɆɢŮŰɘəɐ Ůˊɘɟɟɞɐ Űɤɜ ŬɜŮɝɎɟŰɖŰɤɜ ɛŮŰŬɓɚɖŰɩɜ ůŰɞ 

ɛɞɜŰɏɚɞ ɔɘŬ ŬɡŰɞəɘɜɖŰɧŭɟɞɛɞɡɠ ................................................................... 116 

 
ɄɑɜŬəŬɠ 5.32.: ɆɢŮŰɘəɐ Ůˊɘɟɟɞɐ Űɤɜ ŬɜŮɝɎɟŰɖŰɤɜ ɛŮŰŬɓɚɖŰɩɜ ůŰɞ 

ɛɞɜŰɏɚɞ ɔɘŬ ŬɡŰɞəɘɜɖŰɧŭɟɞɛɞɡɠ ................................................................... 118 

 
ɄɑɜŬəŬɠ 6.1: ɆɡɔəŮɜŰɟɤŰɘəɧɠ ˊɑɜŬəŬɠ ŬˊɞŰŮɚŮůɛɎŰɤɜ ɛŬɗɖɛŬŰɘəɩɜ 
ɛɞɜŰɏɚɤɜ ...................................................................................................... 122 
 
 
 



 
 

ȾȷɇȷȿɃũɃɆ ȹȽȷũɅȷɀɀȷɇɋɁ 
 
ȹɘɎɔɟŬɛɛŬ 1.1.: ȺəŰɘɛɩɛŮɜɖ ɛŮɑɤůɖ ŬŰɡɢɖɛɎŰɤɜ ŰŬ ɏŰɖ 2001-2020, 
European Commission, 2017 ....................................................................... 5 
 
ȹɘɎɔɟŬɛɛŬ 1.2.: Ⱥɝɏɚɘɝɖ ɗŬɜŬŰɖűɧɟɤɜ ɞŭɘəɩɜ ŬŰɡɢɖɛɎŰɤɜ ɔɘŬ ŰŬ ɏŰɖ 

2010Ȥ2014, CARE (EU road accidents database) ....................................... 5 
 
ȹɘɎɔɟŬɛɛŬ 1.3.: Ɇɨɜɞɚɞ Ƀŭɘəɩɜ ŬŰɡɢɖɛɎŰɤɜ əŬɘ ɜŮəɟɩɜ Ŭˊɧ ŬɡŰɎ, 
ȺɚɚɎŭŬ, 1991-2016 (Ⱥɚɚɖɜɘəɐ ɆŰŬŰɘůŰɘəɐ ȷɟɢɐ, ȺȿɆɇȷɇ, 2017) ................ 6 
 
ȹɘɎɔɟŬɛɛŬ 1.4.: ȹɘɎɔɟŬɛɛŬ ɟɞɐɠ Űɤɜ ůŰŬŭɑɤɜ Ůəˊɧɜɖůɖɠ Űɖɠ 
ȹɘˊɚɤɛŬŰɘəɐɠ ȺɟɔŬůɑŬɠ ............................................................................... 11 
 
ȹɘɎɔɟŬɛɛŬ 3.1.: ȺɡɗŮɑŬ ȺɚɎɢɘůŰɤɜ ɇŮŰɟŬɔɩɜɤɜ ........................................ 38 
 
ȹɘɎɔɟŬɛɛŬ 4.1.: ȹɘŬəɨɛŬɜůɖ ŬˊɧůŰŬůɖɠ ŬɜɎ Ƀŭɖɔɧ .................................. 60 
 
ȹɘɎɔɟŬɛɛŬ 4.2.: ȹɘɎɟəŮɘŬ ŭɘŬŭɟɞɛɐɠ əŬɘ ŭɘɎɟəŮɘŬ əɑɜɖůɖɠ ŬɜɎ Ƀŭɖɔɧ ........ 61 
 
ȹɘɎɔɟŬɛɛŬ 4.2Ŭ.: ȹɘɎɟəŮɘŬ ŭɘŬŭɟɞɛɐɠ əŬɘ ŭɘɎɟəŮɘŬ əɑɜɖůɖɠ ŬɜɎ Ƀŭɖɔɧ 
ɔɘŬ ŬůŰɘəɐ ɞŭɧ .............................................................................................. 62 
 
ȹɘɎɔɟŬɛɛŬ 4.2ɓ. : ȹɘɎɟəŮɘŬ ŭɘŬŭɟɞɛɐɠ əŬɘ ŭɘɎɟəŮɘŬ əɑɜɖůɖɠ ŬɜɎ Ƀŭɖɔɧ 
ɔɘŬ ɡˊŮɟŬůŰɘəɐ ɞŭɧ ...................................................................................... 62 
 
ȹɘɎɔɟŬɛɛŬ 4.2ɔ.: ȹɘɎɟəŮɘŬ ŭɘŬŭɟɞɛɐɠ əŬɘ ŭɘɎɟəŮɘŬ əɑɜɖůɖɠ ŬɜɎ Ƀŭɖɔɧ 
ɔɘŬ ŬɡŰɞəɘɜɖŰɧŭɟɞɛɞ .................................................................................... .63 
 
ȹɘɎɔɟŬɛɛŬ 4.3.: ȷˊɧŰɞɛɖ ŮˊɘŰɎɢɡɜůɖ əŬɘ ŮˊɘɓɟɎŭɡɜůɖ ŬɜɎ Ƀŭɖɔɧ ........... 64 
 
ȹɘɎɔɟŬɛɛŬ 4.4.: ɀɏůɞɠ ɧɟɞɠ ŬˊɧŰɞɛɩɜ ŮˊɘŰŬɢɨɜůŮɤɜ əŬɘ ɛɏɔɘůŰɧɠ 
Ŭɟɘɗɛɧɠ ŬˊɧŰɞɛɤɜ ŮˊɘŰŬɢɨɜůŮɤɜ ůŮ 'trip' ŬɜɎ Ƀŭɖɔɧ ................................. 64 
 
ȹɘɎɔɟŬɛɛŬ 4.5.: ɀɏůɞɠ ɧɟɞɠ ŬˊɧŰɞɛɩɜ ŮˊɘɓɟŬŭɨɜůŮɤɜ əŬɘ ɛɏɔɘůŰɧɠ 
Ŭɟɘɗɛɧɠ ŬˊɧŰɞɛɤɜ ŮˊɘɓɟŬŭɨɜůŮɤɜ ůŮ 'trip' ŬɜɎ Ƀŭɖɔɧ .............................. 65 
 
ȹɘɎɔɟŬɛɛŬ 4.6.: ɀɏůɞɠ ɧɟɞɠ ŬˊɧŰɞɛɤɜ ůŰɟɞűɩɜ ɔɘŬ əɎɗŮ Űɨˊɞ ɞŭɞɨ 
ŬɜɎ Ƀŭɖɔɧ ................................................................................................... 66 
 
ȹɘɎɔɟŬɛɛŬ 4.7.: ɀɏůɖ ŮˊɘŰɎɢɡɜůɖ əŬɘ ɀɏůɖ ŮˊɘɓɟɎŭɡɜůɖ ŬɜɎ ɞŭɖɔɧ ........ 67 
 
ȹɘɎɔɟŬɛɛŬ 4.8.: ɀɏůɖ Űɘɛɐ ɛɏůɤɜ ŮˊɘŰŬɢɨɜůŮɤɜ ɔɘŬ əɎɗŮ Űɨˊɞ ɞŭɞɨ ŬɜɎ 
Ƀŭɖɔɧ .......................................................................................................... 67 
 
ȹɘɎɔɟŬɛɛŬ 4.9.: ɄɞůɞůŰɧ ɛɏůɖɠ ɢɟɐůɖɠ əɘɜɖŰɞɨ ŰɖɚŮűɩɜɞɡ ŬɜɎ 'trip' əŬɘ 
ˊɞůɞůŰɧ ɛɏɔɘůŰɖɠ ɢɟɐůɖɠ əɘɜɖŰɞɨ ůŮ əɎˊɞɘɞ 'trip' ŬɜɎ Ƀŭɖɔɧ .................... 68 
 
ȹɘɎɔɟŬɛɛŬ 4.10.: ɄɞůɞůŰɧ ɛɏůɖɠ ɢɟɐůɖɠ əɘɜɖŰɞɨ ŰɖɚŮűɩɜɞɡ ŬɜɎ 'trip' 
ůŮ əɎɗŮ Űɨˊɞ ɞŭɞɨ ɢɤɟɘůŰɎ ŬɜɎ Ƀŭɖɔɧ ...................................................... 69 



 
 

ȹɘɎɔɟŬɛɛŬ 5.1.: ȷɗɟɞɘůŰɘəɐ ˊɘɗŬɜɧŰɖŰŬ ůűɎɚɛŬŰɞɠ ɔɘŬ Űɞ ɔŮɜɘəɧ ɛɞɜŰɏɚɞ . 82 

 

ȹɘɎɔɟŬɛɛŬ 5.2. : ɆɡůɢɏŰɘůɖ əŬɘ ŭɘŬůˊɞɟɎ ůűŬɚɛɎŰɤɜ ůŰɞ ɔŮɜɘəɧ 

ɛɞɜŰɏɚɞ ........................................................................................................ 83  

 

ȹɘɎɔɟŬɛɛŬ 5.3.: ɀɏůɖɠ ŰŬɢɨŰɖŰŬɠ ˊɟɞɠ ɛɏůɖɠ ŬˊɧůŰŬůɖɠ ɔɘŬ:  

V av_ha=0.2 əŬɘ av_ha=5 

V std_avdecel=0.34 
V %time_rural=0.5 .................................................................................. 87 

 

ȹɘɎɔɟŬɛɛŬ 5.4.: ɀɏůɖɠ ŰŬɢɨŰɖŰŬɠ ˊɟɞɠ ɛɏůɖɠ ŬˊɧůŰŬůɖɠ ɔɘŬ:  

V av_ha=1.71 

V std_avdecel=0.2 əŬɘ std_avdecel=0,5 
V %time_rural=0.52 ................................................................................ 88 

 
ȹɘɎɔɟŬɛɛŬ 5.5.: ɀɏůɖɠ ŰŬɢɨŰɖŰŬɠ ˊɟɞɠ ɛɏůɖɠ ŬˊɧůŰŬůɖɠ ɔɘŬ:  
V av_ha=1,71 
V std_avdecel=0.34 
V %time_rural=0.15 əŬɘ %time_rural=0,80 ............................................. 88 

 
ȹɘɎɔɟŬɛɛŬ 5.6.: ɀɏůɖɠ ŰŬɢɨŰɖŰŬɠ ˊɟɞɠ ɛɏůɖɠ ŬˊɧŰɞɛɖɠ ŮˊɘŰɎɢɡɜůɖɠ:  
V av_totadist=7 əŬɘ av_totadist=30 
V std_avdecel=0.34 
V %time_rural=0.52 ................................................................................ 89 

 
ȹɘɎɔɟŬɛɛŬ 5.7.: ɀɏůɖɠ ŰŬɢɨŰɖŰŬɠ ˊɟɞɠ ɛɏůɖɠ ŬˊɧŰɞɛɖɠ ŮˊɘŰɎɢɡɜůɖɠ 
ɔɘŬ: 
V av_totadist=15,43 
V std_avdecel=0.2 əŬɘ std_avdecel=0,5 
V %time_rural=0.52 ................................................................................ 89 

 
ȹɘɎɔɟŬɛɛŬ 5.8.: ɀɏůɖɠ ŰŬɢɨŰɖŰŬɠ ˊɟɞɠ ɛɏůɖɠ ŬˊɧŰɞɛɖɠ ŮˊɘŰɎɢɡɜůɖɠ 
ɔɘŬ:  
V av_totadist=15,43 
V std_avdecel=0.34 
V %time_rural=0.15 əŬɘ %time_rural=0,80 ............................................. 90 

 
ȹɘɎɔɟŬɛɛŬ 5.9.: ɀɏůɖɠ ŰŬɢɨŰɖŰŬɠ ˊɟɞɠ ɛɏůɖɠ Űɡˊɘəɐɠ Ŭˊɧəɚɘůɖɠ 
ŮˊɘŰɎɢɡɜůɖɠ ɔɘŬ:  
V av_totadist=7 əŬɘ av_totadist=30 
V av_ha=1,71 
V %time_rural=0.52 ................................................................................ 90 

 
ȹɘɎɔɟŬɛɛŬ 5.10.: ɀɏůɖɠ ŰŬɢɨŰɖŰŬɠ ˊɟɞɠ ɛɏůɖɠ Űɡˊɘəɐɠ Ŭˊɧəɚɘůɖɠ 
ŮˊɘŰɎɢɡɜůɖɠ ɔɘŬ:  
V av_totadist=15,43 
V av_ha=0,15 av_ha=5 
V %time_rural=0.52 ................................................................................ 91 

 



 
 

 
ȹɘɎɔɟŬɛɛŬ 5.11.: ɀɏůɖɠ ŰŬɢɨŰɖŰŬɠ ˊɟɞɠ ɛɏůɖɠ Űɡˊɘəɐɠ Ŭˊɧəɚɘůɖɠ 
ŮˊɘŰɎɢɡɜůɖɠ ɔɘŬ:  
V av_totadist=15,43 
V av_ha=1,71 
V %time_rural=0.15 əŬɘ %time_rural=0,80 ............................................. 91 

 
ȹɘɎɔɟŬɛɛŬ 5.12.: ɀɏůɖɠ ŰŬɢɨŰɖŰŬɠ ˊɟɞɠ Űɞ ˊɞůɞůŰɧ Űɞɡ ɢɟɧɜɞɡ 
ɞŭɐɔɖůɖɠ ůŮ ɡˊŮɟŬůŰɘəɐ ɞŭɧ ɔɘŬ:  
V av_totadist=7 əŬɘ av_totadist=30 
V av_ha=1,71 
V std_avdecel=0.34 ................................................................................ 92 

 
ȹɘɎɔɟŬɛɛŬ 5.13: ɀɏůɖɠ ŰŬɢɨŰɖŰŬɠ ˊɟɞɠ Űɞ ˊɞůɞůŰɧ Űɞɡ ɢɟɧɜɞɡ 
ɞŭɐɔɖůɖɠ ůŮ ɡˊŮɟŬůŰɘəɐ ɞŭɧ ɔɘŬ:  
V av_totadist=15,43 
V av_ha=0,15 əŬɘ av_ha=5 
V std_avdecel=0.2 əŬɘ std_avdecel=0,5 ................................................. 92 

 
ȹɘɎɔɟŬɛɛŬ 5.14.: ɀɏůɖɠ ŰŬɢɨŰɖŰŬɠ ˊɟɞɠ Űɞ ˊɞůɞůŰɧ Űɞɡ ɢɟɧɜɞɡ 
ɞŭɐɔɖůɖɠ ůŮ ɡˊŮɟŬůŰɘəɐ ɞŭɧ ɔɘŬ:  
V av_totadist=15,43 
V av_ha=1,71 
V std_avdecel=0.2 əŬɘ std_avdecel=0,8 ................................................. 93 

 
ȹɘɎɔɟŬɛɛŬ 5.15 : ȷɗɟɞɘůŰɘəɐ ˊɘɗŬɜɧŰɖŰŬ ůűɎɚɛŬŰɞɠ ɔɘŬ Űɞ ɛɞɜŰɏɚɞ 

ŮəŰɧɠ əɟɑůɘɛɤɜ ɤɟɩɜ ................................................................................... 95 

 

ȹɘɎɔɟŬɛɛŬ 5.16 : ɆɡůɢɏŰɘůɖ əŬɘ ŭɘŬůˊɞɟɎ Űɤɜ ůűŬɚɛɎŰɤɜ ůŰɞ ɛɞɜŰɏɚɞ 

ŮəŰɧɠ Űɞɜ əɟɑůɘɛɤɜ ɤɟɩɜ ............................................................................ 96 

 

ȹɘɎɔɟŬɛɛŬ 5.17 : ȷɗɟɞɘůŰɘəɐ ˊɘɗŬɜɧŰɖŰŬ ůűɎɚɛŬŰɞɠ ɔɘŬ Űɞ ɛɞɜŰɏɚɞ 

ŮɜŰɧɠ Űɤɜ əɟɑůɘɛɤɜ ɤɟɩɜ ............................................................................ 100 

 

ȹɘɎɔɟŬɛɛŬ 5.18. : ɆɡůɢɏŰɘůɖ əŬɘ ŭɘŬůˊɞɟɎ Űɤɜ ůűŬɚɛɎŰɤɜ ůŰɞ ɛɞɜŰɏɚɞ 

ŮɜŰɧɠ Űɤɜ əɟɑůɘɛɤɜ ɤɟɩɜ ............................................................................ 101 

 

ȹɘɎɔɟŬɛɛŬ 5.19. : ȷɗɟɞɘůŰɘəɐ ˊɘɗŬɜɧŰɖŰŬ ůűɎɚɛŬŰɞɠ ɔɘŬ Űɞ ɛɞɜŰɏɚɞ ůŮ 

ŬůŰɘəɐ ɞŭɧ.................................................................................................... 105 

 

ȹɘɎɔɟŬɛɛŬ 5.20 : ɆɡůɢɏŰɘůɖ əŬɘ ŭɘŬůˊɞɟɎ Űɤɜ ůűŬɚɛɎŰɤɜ ůŰɞ ɛɞɜŰɏɚɞ 

ɔɘŬ Űɘɠ ŬůŰɘəɏɠ ɞŭɞɨɠ .................................................................................... 106 

 
ȹɘɎɔɟŬɛɛŬ 5.21 : ȷɗɟɞɘůŰɘəɐ ˊɘɗŬɜɧŰɖŰŬ ůűɎɚɛŬŰɞɠ ɔɘŬ Űɞ ɛɞɜŰɏɚɞ ůŮ 
ɡˊŮɟŬůŰɘəɐ ɞŭɧ ........................................................................................... 109 
 
ȹɘɎɔɟŬɛɛŬ 5.22 : ɆɡůɢɏŰɘůɖ əŬɘ ŭɘŬůˊɞɟɎ Űɤɜ ůűŬɚɛɎŰɤɜ ůŰɞ ɛɞɜŰɏɚɞ 
ɔɘŬ Űɖɜ ɡˊŮɟŬůŰɘəɐ ɞŭɧ ................................................................................ 110 



 
 

 

ȹɘɎɔɟŬɛɛŬ 5.23 : ȷɗɟɞɘůŰɘəɐ ˊɘɗŬɜɧŰɖŰŬ ůűɎɚɛŬŰɞɠ ɔɘŬ Űɞ ɛɞɜŰɏɚɞ ůŮ 

ŬɡŰɞəɘɜɖŰɧŭɟɞɛɞ.......................................................................................... 114 

 

ȹɘɎɔɟŬɛɛŬ 5.24 : ɆɡůɢɏŰɘůɖ əŬɘ ŭɘŬůˊɞɟɎ Űɤɜ ůűŬɚɛɎŰɤɜ ůŰɞ ɛɞɜŰɏɚɞ 

ɔɘŬ ŬɡŰɞəɘɜɖŰɧŭɟɞɛɞ .................................................................................... 115 

 

ȹɘɎɔɟŬɛɛŬ 5.25.: ɀɏůɖɠ ŰŬɢɨŰɖŰŬɠ ˊɟɞɠ ɛɏůɖɠ ŬˊɧůŰŬůɖɠ ɔɘŬ:  

V av_ha=1,71 

V std_avdecel=0.34 
V %time_rural=0.52 ................................................................................ 119 

 

 
ȾȷɇȷȿɃũɃɆ ȺȽȾɃɁɋɁ 
 
ȺɘəɧɜŬ 3.1.: ȺˊŮɝɐɔɖůɖ ˊɘɗŬɜɩɜ Űɘɛɩɜ Űɞɡ ɆɡɜŰŮɚŮůŰɐ ɆɡůɢɏŰɘůɖɠ .......... 33  
 
ȺɘəɧɜŬ 4.1.: ɆɨůŰɖɛŬ ɟɞɐɠ ŭŮŭɞɛɏɜɤɜ Oseven ........................................... 49 
 
ȺɘəɧɜŬ 4.2: Ʌɡɗɛɧɠ ŮəŰɟɞˊɐɠ, ɓŬɗɛɧɠ ɏɜŰŬůɖɠ əŬɘ əɨɚɘůɖ ......................... 50 
 
ȺɘəɧɜŬ 4.3. ȹŮɑəŰŮɠ əɘɜŭɨɜɞɡ ɞŭɐɔɖůɖɠ ....................................................... 52 
 
ȺɘəɧɜŬ 4.4.: ȺűŬɟɛɞɔɐ ůŰɞ əɘɜɖŰɧ əŬɘ ŭɘŬŭɘəŰɡŬəɐ ˊɨɚɖ ............................. 53 
 
ȺɘəɧɜŬ 4.5.: ɄŬɟɎŭŮɘɔɛŬ ŮɘůŬɔɤɔɐɠ ŭŮŭɞɛɏɜɤɜ ůŰɞ ɚɞɔɘůɛɘəɧ ................... 71 
 

ȺɘəɧɜŬ 4.6.: ɄŬɟɎŭŮɘɔɛŬ əŬɗɞɟɘůɛɞɨ ɛŮŰŬɓɚɖŰɩɜ ůŰɞ ɚɞɔɘůɛɘəɧ ............... 72 
 
ȺɘəɧɜŬ 4.7.: ȹɘŬŭɘəŬůɑŬ ůɡůɢɏŰɘůɖɠ ɛŮŰŬɓɚɖŰɩɜ ......................................... 73  
 
ȺɘəɧɜŬ 4.8: Ⱥˊɘɚɞɔɐ ɛŮŰŬɓɚɖŰɩɜ əŬɘ Ůɑŭɞɠ ůɡůɢɏŰɘůɖɠ ............................... 74  
 
ȺɘəɧɜŬ 4.9.: Ⱥˊɘɚɞɔɐ ɔɟŬɛɛɘəɐɠ ˊŬɚɘɜŭɟɧɛɖůɖɠ ......................................... 75 
 
ȺɘəɧɜŬ 4.10.: Ⱥˊɘɚɞɔɐ ɛŮŰŬɓɚɖŰɩɜ .............................................................. 76 
 

  



ɼʶ˒ʱ˂ʰʽˇ м  ɳɹʅɮɱʍɱɶ 

- 1 - 
 

1. ȺȽɆȷũɋũȼ 

 

1.1. ũŮɜɘəɐ ȷɜŬůəɧˊɖůɖ 

 

Ƀɘ ɞŭɘəɏɠ ɛŮŰŬűɞɟɏɠ ŮɑɜŬɘ ůɡɜɡűŬůɛɏɜŮɠ ɛŮ Űɖɜ ɨˊŬɟɝɖ Űɖɠ Ŭɜɗɟɩˊɘɜɖɠ 

ɕɤɐɠ əŬɘ ŬˊɞŰŮɚɞɨɜ ŭŮɑəŰɖ Űɖɠ Ůɝɏɚɘɝɖɠ Űɤɜ əɞɘɜɤɜɘɩɜ, əŬɗɩɠ ůɡɛɓɎɚɚɞɡɜ 

ůŰɖɜ ŬɜŬɓɎɗɛɘůɖ Űɞɡ ɓɘɞŰɘəɞɨ Ůˊɘˊɏŭɞɡ. ɆŰɖ ůɨɔɢɟɞɜɖ Ůˊɞɢɐ, ɖ ˊŮɟŬɘŰɏɟɤ 

ˊɟɧɞŭɞɠ ůŰɞɜ ŰɞɛɏŬ Űɤɜ ɛŮŰŬűɞɟɩɜ, ˊɟɞůɩˊɤɜ əŬɘ ŬɔŬɗɩɜ, ŬˊɞŰŮɚŮɑ 

ŬɜŰɘəŮɑɛŮɜɞ Űɖɠ ŮˊɘůŰɐɛɖɠ Űɞɡ ůɡɔəɞɘɜɤɜɘɞɚɧɔɞɡ ɛɖɢŬɜɘəɞɨ əŬɘ ɏɢŮɘ ůŰɧɢɞ 

Űɖɜ ˊŬɟɞɢɐ ŬůűŬɚɩɜ, ɔɟɐɔɞɟɤɜ, ɞɘəɞɜɞɛɘəɩɜ əŬɘ ɎɜŮŰɤɜ ɛŮŰŬəɘɜɐůŮɤɜ. 

 

Ⱥŭɩ əŬɘ ŬɟəŮŰɎ ɢɟɧɜɘŬ ɖ ɞŭɘəɐ ŬůűɎɚŮɘŬ ŬˊɞŰŮɚŮɑ ŬɜŰɘəŮɑɛŮɜɞ 

ŮɜŭɘŬűɏɟɞɜŰɞɠ Ŭˊɧ Űɞɡɠ ŮɟŮɡɜɖŰɏɠ əŬɘ Űɘɠ ȾɡɓŮɟɜɐůŮɘɠ Űɤɜ ɢɤɟɩɜ, əŬɗɩɠ ɖ 

ŬɡɝŬɜɧɛŮɜɖ ɕɐŰɖůɖ ɔɘŬ ɛŮŰŬəɘɜɐůŮɘɠ ɞŭɖɔŮɑ əŬɗɖɛŮɟɘɜɎ ůŮ ɞŭɘəɎ ŬŰɡɢɐɛŬŰŬ, 

ɛŮ ůɖɛŬɜŰɘəɧ əɞɘɜɤɜɘəɧ əŬɘ ɞɘəɞɜɞɛɘəɧ əɧůŰɞɠ. ɇŬ ɞŭɘəɎ ŬŰɡɢɐɛŬŰŬ ŮəŰɘɛɎŰŬɘ 

ŭɘŮɗɜɩɠ ɧŰɘ ŬˊɞŰŮɚɞɨɜ Űɖɜ ŰɟɑŰɖ ŬɘŰɑŬ ɗŬɜɎŰɞɡ, ɛŮŰɎ Űɘɠ əŬɟŭɘɞˊɎɗŮɘŮɠ əŬɘ Űɞɜ 

əŬɟəɑɜɞ, Ůɜɩ ŬˊɞŰŮɚɞɨɜ əŬɘ ɛɑŬ Ŭˊɧ Űɘɠ ɓŬůɘəɧŰŮɟŮɠ ŬɘŰɑŮɠ ˊɟɧəɚɖůɖɠ 

ɛɧɜɘɛɖɠ ŬɜŬˊɖɟɑŬɠ ůŮ ˊŬɔəɧůɛɘŬ əɚɑɛŬəŬ, əɡɟɑɤɠ ůŮ ɎŰɞɛŬ ɜŮŬɟɐɠ ɖɚɘəɑŬɠ. 

ȷɜ əŬɘ ɏɢɞɡɜ ɔɑɜŮɘ ɓɐɛŬŰŬ ˊɟɞɠ Űɖɜ əŬŰŮɨɗɡɜůɖ Űɖɠ ɛŮɑɤůɖɠ Űɤɜ ɞŭɘəɩɜ 

ŬŰɡɢɖɛɎŰɤɜ ŮəŰɘɛɎŰŬɘ ɧŰɘ Űɞ 2010 ůŮ ŬŰɡɢɐɛŬŰŬ ɓɟɐəŬɜ Űɞ ɗɎɜŬŰɞ 1,25 

ŮəŬŰɞɛɛɨɟɘŬ Ɏɜɗɟɤˊɞɘ ˊŬɔəɞůɛɑɤɠ əŬɘ ŰɟŬɡɛŬŰɑůŰɖəŬɜ 50 ŮəŬŰɞɛɛɨɟɘŬ 

(WorldHealthOrganization, 2016) 

 

1.1.2. ɃŭɘəɎ ȷŰɡɢɐɛŬŰŬ 

 

1.1.2.1. ũŮɜɘəɎ 

 

1.1.2.1.1. ɇŬ ŬɑŰɘŬ Űɤɜ ɞŭɘəɩɜ ŬŰɡɢɖɛɎŰɤɜ 

 

ɇɞ ɗɏɛŬ Űɖɠ ɞŭɘəɐɠ ŬůűɎɚŮɘŬɠ ŮɑɜŬɘ ˊŮɟɑˊɚɞəɞ əŬɗɩɠ ŮɝŬɟŰɎŰŬɘ Ŭˊɧ 

ˊɞɚɚɞɨɠ ˊŬɟɎɔɞɜŰŮɠ ɞɘ ůˊɞɡŭŬɘɧŰŮɟɞɘ Ůə Űɤɜ ɞˊɞɑɤɜ əŬŰɎ ůŮɘɟɎ 

ŬɡɝŬɜɧɛŮɜɖɠ ůˊɞɡŭŬɘɧŰɖŰŬɠ ŮɑɜŬɘ: (ūɟŬɜŰɕŮůəɎəɖɠ et al, 1994) 

 

ü Űɞ ɧɢɖɛŬ 

ü ɖ ɞŭɧɠ əŬɘ Űɞ ˊŮɟɘɓɎɚɚɞɜ 

ü ɞɘ ɢɟɐůŰŮɠ Űɖɠ ɞŭɞɨ 

 

ɆŰɘɠ ˊŮɟɘůůɧŰŮɟŮɠ ˊŮɟɘˊŰɩůŮɘɠ ŭɨɞ ɐ əŬɘ ŰɟŮɘɠ Ŭˊɧ Űɞɡɠ ˊŬɟŬˊɎɜɤ 

ˊŬɟɎɔɞɜŰŮɠ ůɡɛɓɎɚɚɞɡɜ ůŰɞ ŬŰɨɢɖɛŬ. ȼ ˊɞɚɡˊɚɞəɧŰɖŰŬ əŬɘ ɖ ɏɚɚŮɘɣɖ 

ɚŮˊŰɞɛŮɟɞɨɠ əŬŰŬɔɟŬűɐɠ əŬɘ ŬɜɎɚɡůɖɠ Űɤɜ ůɡɜɗɖəɩɜ ɡˊɧ Űɘɠ ɞˊɞɑŮɠ ɏɔɘɜŮ 

Űɞ ŬŰɨɢɖɛŬ, ŭŮɜ ŮˊɘŰɟɏˊɞɡɜ ˊɎɜŰŬ Űɖɜ ŬɜŰɘəŮɘɛŮɜɘəɐ ŭɘŬˊɑůŰɤůɖ Űɖɠ 

ůɡɛɓɞɚɐɠ əɎɗŮ ˊŬɟɎɔɞɜŰŬ. Ⱥɜ ŰɞɨŰɞɘɠ, ŭɘɎűɞɟŮɠ ɛŮɚɏŰŮɠ ŬŰɡɢɖɛɎŰɤɜ ůŮ 
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ɓɎɗɞɠ ŭŮɑɢɜɞɡɜ ɧŰɘ ɞ ɢɟɐůŰɖɠ Űɖɠ ɞŭɞɨ ɛɧɜɞɠ ɐ ůŮ ůɡɜŭɡŬůɛɧ ɛŮ Űɞɡɠ 

Ɏɚɚɞɡɠ ŭɨɞ ˊŬɟɎɔɞɜŰŮɠ, ŬˊɞŰŮɚŮɑ Űɖɜ əɨɟɘŬ ŬɘŰɑŬ Űɤɜ ɞŭɘəɩɜ ŬŰɡɢɖɛɎŰɤɜ. 

 

ü ɇɞ ɧɢɖɛŬ 

ɇŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɤɜ ɞɢɖɛɎŰɤɜ ɛŮ ŰŬ ɞˊɞɑŬ ůɢŮŰɑɕɞɜŰŬɘ ŰŬ ŬŰɡɢɐɛŬŰŬ ŮɑɜŬɘ: 

¶ ɖ ɖɚɘəɑŬ Űɞɡ ɞɢɐɛŬŰɞɠ 

¶ Űɞ ɛɏɔŮɗɞɠ Űɞɡ ɞɢɐɛŬŰɞɠ 

¶ ɞ Űɨˊɞɠ Űɞɡ ɞɢɐɛŬŰɞɠ 

 

ü ȼ ɞŭɧɠ əŬɘ Űɞ ˊŮɟɘɓɎɚɚɞɜ 

ȷŰɡɢɐɛŬŰŬ ˊɟɞəŬɚɞɨɜ ɞɘ ˊŬɟŬəɎŰɤ ůɡɜɗɐəŮɠ ůŰɖɜ ɞŭɧ əŬɘ ɔŮɜɘəɧŰŮɟŬ ůŰɞ 

ˊŮɟɘɓɎɚɚɞɜ: 

¶ ȷɜŮˊŬɟəɐ ɔŮɤɛŮŰɟɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ 

¶ ɉŬɛɖɚɎ ˊɟɧŰɡˊŬ əŬŰŬůəŮɡɐɠ 

¶ ȾŬəɐ ɛŮɚɏŰɖ, ŰɞˊɞɗɏŰɖůɖ əŬɘ əŬŰŬůəŮɡɐ ˊŬɟɧŭɘɤɜ ůŰɞɘɢŮɑɤɜ 

¶ ȾŬəɐ ɞɟɔɎɜɤůɖ Űɖɠ əɡəɚɞűɞɟɑŬɠ 

¶ ȷɜŮˊŬɟəɐɠ ɏɚŮɔɢɞɠ əŬɘ ůɐɛŬɜůɖ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɤɜ əŬŰŬůəŮɡɩɜ 

¶ ȹɡůɛŮɜŮɑɠ ˊŮɟɘɓŬɚɚɞɜŰɘəɏɠ ůɡɜɗɐəŮɠ 

 

ü Ƀɘ ɢɟɐůŰŮɠ Űɖɠ ɞŭɞɨ 

H ŬɜŰɑɚɖɣɖ ˊɞɡ ɏɢŮɘ ɞ ɞŭɖɔɧɠ ɔɘŬ Űɖɜ əɡəɚɞűɞɟɘŬəɐ ůɡɛˊŮɟɘűɞɟɎ Űɞɡ ŭŮɜ 

ŮɝŬɟŰɎŰŬɘ ɛɧɜɞ Ŭˊɧ Űɖɜ ɖɚɘəɑŬ Űɞɡ ŬɚɚɎ əŬɘ Ŭˊɧ Űɞ űɨɚɞ, Űɞ ŮŰɐůɘɞ ŮɘůɧŭɖɛŬ, 

Űɖɜ ˊɟɞůɤˊɘəɧŰɖŰŬ, Űɖɜ ŮɛˊŮɘɟɑŬ ůŰɖɜ ɞŭɐɔɖůɖ. (ESRA, 2016) 

 

ȼ ůɡɛˊŮɟɘűɞɟɎ Űɞɡ ɢɟɐůŰɖ Űɖɠ ɞŭɞɨ, ŮɑŰŮ ɤɠ ɞŭɖɔɧɠ ɐ ŮˊɘɓɎŰɖɠ Ůɜɧɠ 

ɞɢɐɛŬŰɞɠ ŮɑŰŮ ɤɠ ˊŮɕɧɠ, ŬˊɞŰŮɚŮɑ Űɞ ůɖɛŬɜŰɘəɧŰŮɟɞ ˊŬɟɎɔɞɜŰŬ ɔɘŬ ŰŬ ɞŭɘəɎ 

ŬŰɡɢɐɛŬŰŬ. Ƀɘ ˊŬɟɎɔɞɜŰŮɠ ˊɞɡ ŮˊɖɟŮɎɕɞɡɜ ŰŬ ɞŭɘəɎ ŬŰɡɢɐɛŬŰŬ əŬɘ 

ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɖ ůɡɛˊŮɟɘűɞɟɎ Űɞɡ ɢɟɐůŰɖ  (Dingus et al, 2016) ŮɑɜŬɘ ɞɘ Ůɝɐɠ: 

 

ɄŬɟŬŰɖɟɖɗŮɑůŬ ŭɘŬŰŬɟŬɢɐ 

Å ɁŬɟəɤŰɘəɎ/ ɀɏɗɖ (0.08%) 

Å ɈˊɜɖɚɑŬ/ ȾɞɨɟŬůɖ (1.57%) 

Å ɆɡɜŬɑůɗɖɛŬ (ɗɡɛɧɠ, ɚɨˊɖ əɚˊ.) (0.22%) 

ɆɡɜɞɚɘəɎ 1.92 % 

 

ɆűɎɚɛŬŰŬ ůŰɖɜ Ŭˊɧŭɞůɖ Űɞɡ ɞŭɖɔɞɨ 

Å ȷˊŮɘɟɑŬ ɞŭɖɔɞɨ (0.07%) 

Å ɁŮəɟɎ ůɖɛŮɑŬ (0.05%) 

Å Ⱥˊɘəɑɜŭɡɜɖ ůŰɟɞűɐ (0.51%) 

Å ɄŬɟŬɓɑŬůɖ ůɐɛŬɜůɖɠ (1.24%) 

Å Ƀŭɐɔɖůɖ ůŮ əŬŰŮɨɗɡɜůɖ ŬɜŰɑɗŮŰɖ Ŭˊɧ Űɖɜ ŮˊɘŰɟŮˊɧɛŮɜɖ (0.19%) 

Å Ƀŭɐɔɖůɖ ɛŮ ˊɞɚɨ ɢŬɛɖɚɏɠ ŰŬɢɨŰɖŰŮɠ (0.97%) 

Å ȷˊɧŰɞɛɞ űɟŮɜɎɟɘůɛŬ (0.01%) 
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Å ȷˊɞŰɡɢɑŬ ɏɔəŬɘɟɖɠ ˊɟɞŮɘŭɞˊɞɑɖůɖɠ (2.27%) 

ɆɡɜɞɚɘəɎ 4.81% 

 

ɆŰɘɔɛɘŬɑɞ ɚɎɗɞɠ əɟɑůŮɤɠ ɞŭɖɔɞɨ (ŮˊɘɗŮŰɘəɐ/ŰŬɢŮɑŬ ɞŭɐɔɖůɖ) 

Å ȺˊɘɗŮŰɘəɐ ɞŭɐɔɖůɖ (ůŮ ɔŮɜɘəɎ ˊɚŬɑůɘŬ) (0.10%) 

Å ɄŬɟŬɓɑŬůɖ ɞɟɑɞɡ ŰŬɢɨŰɖŰŬɠ (2.77%) 

Å ɄŬɟŬɓɑŬůɖ ɞɟɑɞɡ ŰŬɢɨŰɖŰŬɠ ůŮ ŮɟɔŬŰɘəɐ ˊŮɟɘɞɢɐ (0.05%) 

Å ɄŬɟɎɜɞɛɞ/ Ůˊɘəɑɜŭɡɜɞ ˊɟɞůˊɏɟŬůŬ (0.18%) 

Å ɀɘəɟɐ ŬˊɧůŰŬůɖ ɞɢɖɛɎŰɤɜ ɛŮŰŬɝɨ Űɞɡɠ (0.07%) 

Å ȺˊɘŰɖŭŮɡɛɏɜɖ ˊŬɟŬɓɑŬůɖ ůɐɛŬɜůɖɠ (1.23%) 

ɆɡɜɞɚɘəɎ 4.22% 

 

ȷˊɧůˊŬůɖ ˊɟɞůɞɢɐɠ ɞŭɖɔɞɨ 

Å ɅŬŭɘɧűɤɜɞ (2.21%) 

Å ȰɚŮɔɢɞɠ əɚɘɛŬŰɘůŰɘəɞɨ ŮɜŰɧɠ Űɞɡ ɞɢɐɛŬŰɞɠ (0.56%) 

ÅɆɡɜɞɚɘəɐ ŬˊɧůˊŬůɖ ˊɟɞůɞɢɐɠ Ŭˊɧ ŰŬ ɛɖɢŬɜɐɛŬŰŬ ŮɜŰɧɠ Űɞɡ 

ɞɢɐɛŬŰɞɠ(3.53%) 

Å ɉɟɐůɖ əɘɜɖŰɞɨ ŰɖɚŮűɩɜɞɡ ŮɜŰɧɠ Űɞɡ ɞɢɐɛŬŰɞɠ (6.4%) 

Å ȷˊɧůˊŬůɖ ˊɟɞůɞɢɐɠ Ŭˊɧ ŰŬ ˊɑůɤ əŬɗɑůɛŬŰŬ(0.8%) 

Å ȷɚɚɖɚŮˊɑŭɟŬůɖ ŮˊɘɓŬŰɩɜ (14.58%) 

Å ȷɜɎɔɜɤůɖ / ũɟŬűɐ ŮɜŰɧɠ Űɞɡ ɞɢɐɛŬŰɞɠ (0.09%) 

Å ȾŬŰŬɜɎɚɤůɖ űŬɔɖŰɞɨ ŮɜŰɧɠ Űɞɡ ɞɢɐɛŬŰɞɠ (1.9%) 

Å ȾŬŰŬɜɎɚɤůɖ ɡɔɟɞɨ ŮɜŰɧɠ Űɞɡ ɞɢɐɛŬŰɞɠ (1.22%) 

Å ȯɚɚŬ (4.81% ůɡɜɞɚɘəɎ) 

ɆɡɜɞɚɘəɎ 51.93% 

 

(ɇŬ ˊɞůɞůŰɎ ŬɡŰɎ ŭɖɚɩɜɞɡɜ Űɞ ˊɞůɞůŰɧ Űɞɡ ɢɟɧɜɞɡ ůŰɞ ɞˊɞɑɞ ɞ ŮəɎůŰɞŰŮ 

ˊŬɟɎɔɞɜŰŬɠ ŮɑɜŬɘ ˊŬɟɩɜ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɖɠ ɞŭɐɔɖůɖɠ ɡˊɧ əŬɜɞɜɘəɏɠ 

ůɡɜɗɐəŮɠ.) 

 

ũɑɜŮŰŬɘ, Ůˊɞɛɏɜɤɠ, ŬˊŬɟŬɑŰɖŰɖ ɖ ŬɜɎɚɡůɖ əŬɘ ɖ ůɡɜŮɢɐɠ ˊŬɟŬəɞɚɞɨɗɖůɖ Űɖɠ 

əɡəɚɞűɞɟɘŬəɐɠ ůɡɛˊŮɟɘűɞɟɎɠ Űɞɡ ɞŭɖɔɞɨ ŮɑŰŮ ɛŮ ɢɟɐůɖ ˊɟɞůɞɛɞɘɤŰɐ 

ɞŭɐɔɖůɖɠ ŮɑŰŮ ɛŮ ɢɟɐůɖ ŭŮŭɞɛɏɜɤɜ ůŮ ˊɟŬɔɛŬŰɘəɧ ɢɟɧɜɞ. 

 

1.1.2.1.2. ɆɡɜɏˊŮɘŮɠ Űɤɜ ɞŭɘəɩɜ ŬŰɡɢɖɛɎŰɤɜ 

 

ɇŬ ɞŭɘəɎ ŬŰɡɢɐɛŬŰŬ ɏɢɞɡɜ ůɞɓŬɟɏɠ ůɡɜɏˊŮɘŮɠ Űɧůɞ ɔɘŬ Űɞ ɎŰɞɛɞ ɧůɞ əŬɘ ɔɘŬ 

Űɖɜ əɞɘɜɤɜɑŬ. ũɘŬ Űɞ ɎŰɞɛɞ ɖ ŬˊɩɚŮɘŬ Űɖɠ ɑŭɘŬɠ Űɖɠ ɕɤɐɠ Űɞɡ ŬɚɚɎ əŬɘ ɞ 

ŰɟŬɡɛŬŰɘůɛɧɠ Űɞɡ ˊɞɡ ůɡɜŮˊɎɔŮŰŬɘ ŮɜŭŮɢɧɛŮɜɖ ŬɜŬˊɖɟɑŬ ɔɘŬ ɧɚɖ Űɞɡ Űɖ 

ɕɤɐ. ɇɞ ɞŭɘəɧ ŬŰɨɢɖɛŬ ɛˊɞɟŮɑ ɜŬ ˊɟɞəŬɚɏůŮɘ ɣɡɢɘəɎ ŰɟŬɨɛŬŰŬ əŬɘ ɜŬ  

ŮˊɖɟŮɎůŮɘ Űɘɠ ˊɟɞůɤˊɘəɏɠ ůɢɏůŮɘɠ əŬɘ Űɖɜ ŮˊŬɔɔŮɚɛŬŰɘəɐ ůŰŬŭɘɞŭɟɞɛɑŬ Ůɜɧɠ 

Ŭɜɗɟɩˊɞɡ. ɆɡɜɏˊŮɘŮɠ ɗŬ ɡˊɎɟɢɞɡɜ Ůˊɑůɖɠ ɔɘŬ Űɖɜ ɞɘəɞɔɏɜŮɘŬ əŬɘ Űɞɡɠ 

ůɡɔɔŮɜŮɑɠ Űɤɜ ɗɡɛɎŰɤɜ, əɡɟɑɤɠ ɛŮ Űɖɜ ɨˊŬɟɝɖ ɣɡɢɞɚɞɔɘəɩɜ ŰɟŬɡɛɎŰɤɜ. 
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1.1.2.2. ȼ ɞŭɘəɐ ŬůűɎɚŮɘŬ  

 

1.1.2.2.1. ȼ ɞŭɘəɐ ŬůűɎɚŮɘŬ ůŮ ˊŬɔəɧůɛɘɞ ŮˊɑˊŮŭɞ 

 

ɆɨɛűɤɜŬ ɛŮ Űɞɜ ɄŬɔəɧůɛɘɞ ɃɟɔŬɜɘůɛɧ ɈɔŮɑŬɠ (World Health Organization, 

2016) əɎɗŮ ɢɟɧɜɞ ˊŮɟɑˊɞɡ 1.25 ŮəŬŰɞɛɛɨɟɘŬ Ɏɜɗɟɤˊɞɘ ɢɎɜɞɡɜ Űɖ ɕɤɐ Űɞɡɠ 

ŬɜɎ Űɞɜ əɧůɛɞ ůŮ ɞŭɘəɧ ŬŰɨɢɖɛŬ, 20 ɛŮ 50 ŮəŬŰɞɛɛɨɟɘŬ Ɏɜɗɟɤˊɞɘ 

ɡˊɞűɏɟɞɡɜ Ŭˊɧ ɛɖ ɗŬɜɎůɘɛŬ ŰɟŬɨɛŬŰŬ əŬɘ ˊɞɚɚɎ Ŭˊɧ ŬɡŰɎ ɛˊɞɟŮɑ ɜŬ 

ˊɟɞəŬɚɏůɞɡɜ ŬɜŬˊɖɟɑŬ. 

 

Ƀɘ ɞɛɎŭŮɠ Ŭɜɗɟɩˊɤɜ ˊɞɡ ŮɑɜŬɘ ŮəŰŮɗŮɘɛɏɜɞɘ ůŰɞɜ əɑɜŭɡɜɞ Űɞɡ ɞŭɘəɞɨ 

ŬŰɡɢɐɛŬŰɞɠ ˊɞɘəɑɚɞɡɜ ŬɜɎɚɞɔŬ ɛŮ : 

 

Ÿ ɇɖɜ əɞɘɜɤɜɘəɐ əŬɘ ɞɘəɞɜɞɛɘəɐ ɗɏůɖ: ɄŮɟɘůůɧŰŮɟɞ Ŭˊɧ Űɞ 90% Űɤɜ 

ɗŬɜɎŰɤɜ ˊɞɡ ŮɑɜŬɘ ŬˊɞŰɏɚŮůɛŬ ɞŭɘəɞɨ ŬŰɡɢɐɛŬŰɞɠ ůɡɛɓŬɑɜɞɡɜ ůŮ 

ɢŬɛɖɚɞɨ əŬɘ ɛŮŰɟɑɞɡ ŮɘůɞŭɐɛŬŰɞɠ ɢɤɟɩɜ. ɆɡɔəŮəɟɘɛɏɜŬ ɞɘ ɡɣɖɚɧŰŮɟɞɘ 

ŭŮɑəŰŮɠ ŰɟɞɢŬɑɤɜ ŬŰɡɢɖɛɎŰɤɜ ŮɛűŬɜɑɕɞɜŰŬɘ ůŰɘɠ ŬűɟɘəŬɜɘəɏɠ ˊŮɟɘɞɢɏɠ. 

ȷəɧɛɖ əŬɘ ůŰɘɠ ɡɣɖɚɞɨ ŮɘůɞŭɐɛŬŰɞɠ ɢɩɟŮɠ ɞɘ ɢɟɐůŰŮɠ ɛŮ ɢŬɛɖɚɧ 

əɞɘɜɤɜɘəɞɞɘəɞɜɞɛɘəɧ ɡˊɧɓŬɗɟɞ ɏɢɞɡɜ ɛŮɔŬɚɨŰŮɟɖ ŰɎůɖ ɜŬ ůɡɛɛŮŰɏɢɞɡɜ 

ůŮ ɞŭɘəɎ ůɡɛɓɎɜŰŬ. 

Ÿ ȼɚɘəɑŬ: ȯɜɗɟɤˊɞɘ ɖɚɘəɑŬɠ ɛŮŰŬɝɨ 15 əŬɘ 44 ŮŰɩɜ ůɡɜɘůŰɞɨɜ Űɞ 48% Űɤɜ 

ɗŬɜɎŰɤɜ ůŰɞ ɞŭɘəɧ ůɨůŰɖɛŬ ůŮ ˊŬɔəɧůɛɘɞ ŮˊɑˊŮŭɞ. 

Ÿ ūɨɚɞ: ȷˊɧ Űɖ ɜŮŬɟɎ ɖɚɘəɑŬ, ɞɘ ɎɜŰɟŮɠ ɏɢɞɡɜ ɛŮɔŬɚɨŰŮɟɖ ˊɘɗŬɜɧŰɖŰŬ 

ůɡɛɛŮŰɞɢɐɠ ůŮ ŰɟɞɢŬɑɞ ŬŰɨɢɖɛŬ Ŭˊɧ Űɘɠ ɔɡɜŬɑəŮɠ. ɇŬ ŰɟɑŬ ŰɏŰŬɟŰŬ 

(73%) Űɤɜ ɜŮəɟɩɜ ůŮ ŰɟɞɢŬɑɞ ŬŰɨɢɖɛŬ ŮɑɜŬɘ ɎɜŰɟŮɠ. ɀɎɚɘůŰŬ, ɧůɤɜ 

ŬűɞɟɎ ůŰɞɡɠ ɜɏɞɡɠ ɞŭɖɔɞɨɠ, ɞɘ ɎɜŰɟŮɠ əɎŰɤ Űɤɜ 25 ŮŰɩɜ ɏɢɞɡɜ ŰɟŮɘɠ 

űɞɟɏɠ ɛŮɔŬɚɨŰŮɟɖ ˊɘɗŬɜɧŰɖŰŬ ɜŬ ŰɟŬɡɛŬŰɘůŰɞɨɜ ɗŬɜɎůɘɛŬ ůŮ ŰɟɞɢŬɑɞ 

ŬŰɨɢɖɛŬ Ŭˊɧ Űɘɠ ɜɏŮɠ ɔɡɜŬɑəŮɠ. 

 

1.1.2.2.2. ȼ ɞŭɘəɐ ŬůűɎɚŮɘŬ ůŮ ȺɡɟɤˊŬɥəɧ ŮˊɑˊŮŭɞ 

 

ɆŰɖɜ Ⱥɡɟɩˊɖ Űɞ 2015 ˊŮɟɘůůɧŰŮɟŬ Ŭˊɧ 26.000 ɎŰɞɛŬ ɏɢŬůŬɜ Űɖ ɕɤɐ Űɞɡɠ 

ůŰɞ ɞŭɘəɧ ŭɑəŰɡɞ Űɖɠ ȺɡɟɤˊŬɥəɐɠ Ȱɜɤůɖɠ,  Ŭɟɘɗɛɧɠ ɑůɞɠ ɛŮ Űɞɜ ˊɚɖɗɡůɛɧ 

ɛɘŬɠ ɛɘəɟɐɠ ˊɧɚɖɠ. ũɘŬ əɎɗŮ ɗɎɜŬŰɞ ůŮ ŮɡɟɤˊŬɥəɞɨɠ ŭɟɧɛɞɡɠ ŮəŰɘɛɎŰŬɘ ɧŰɘ 

ŬɜŰɘůŰɞɘɢɞɨɜ ˊɏɜŰŮ ŰɟŬɡɛŬŰɘůɛɞɑ ɛŮ ɛɧɜɘɛɖ ŬɜŬˊɖɟɑŬ, ɞɢŰɩ ůɞɓŬɟɞɑ 

ŰɟŬɡɛŬŰɘůɛɞɑ əŬɘ ˊŮɜɐɜŰŬ ŮɚŬűɟɎ ŰɟŬɡɛŬŰɘůɛɏɜɞɘ (European Commission, 

2017). ũɘŬ Űɞɜ ɚɧɔɞ ŬɡŰɧ ɖ ȺɡɟɤˊŬɥəɐ ȺˊɘŰɟɞˊɐ ŮűŬɟɛɧɕŮɘ ɏɜŬ ˊɟɧɔɟŬɛɛŬ 

ɞŭɘəɐɠ ŬůűɎɚŮɘŬɠ Űɖɜ ˊŮɟɑɞŭɞ 2011Ȥ2020 ɩůŰŮ ɜŬ ɛŮɘɤɗɞɨɜ ŰŬ  ɞŭɘəɎ 

ŬŰɡɢɐɛŬŰŬ ůŰɖɜ Ⱥɡɟɩˊɖ. ɆŰɞ ˊŬɟŬəɎŰɤ ŭɘɎɔɟŬɛɛŬ űŬɑɜŮŰŬɘ ɖ ŮəŰɑɛɖůɖ Űɤɜ 

ɞŭɘəɩɜ   ŬŰɡɢɖɛɎŰɤɜ ůŰɖɜ Ⱥɡɟɩˊɖ ɔɘŬ ŰŬ ɏŰɖ 2001-2020: 
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ȹɘɎɔɟŬɛɛŬ 1.1.: ȺəŰɘɛɩɛŮɜɖ ɛŮɑɤůɖ ŬŰɡɢɖɛɎŰɤɜ ŰŬ ɏŰɖ 2001-2020, 

European Commission, 2017  

 

ɆŰɞ ˊŬɟŬəɎŰɤ ŭɘɎɔɟŬɛɛŬ űŬɑɜŮŰŬɘ ɖ Ůɝɏɚɘɝɖ Űɤɜ ɗŬɜŬŰɖűɧɟɤɜ ɞŭɘəɩɜ 

ŬŰɡɢɖɛɎŰɤɜ ůŰɖɜ ȺɡɟɤˊŬɥəɐ Ȱɜɤůɖ Űɖɜ ˊŮɟɑɞŭɞ 2010-2014: 

 
ȹɘɎɔɟŬɛɛŬ 1.2.: Ⱥɝɏɚɘɝɖ ɗŬɜŬŰɖűɧɟɤɜ ɞŭɘəɩɜ ŬŰɡɢɖɛɎŰɤɜ ɔɘŬ ŰŬ ɏŰɖ 

2010Ȥ2014, CARE (EU road accidents data base) 

 

ȳˊɤɠ űŬɑɜŮŰŬɘ Ŭˊɧ Űɞ ˊŬɟŬˊɎɜɤ ŭɘɎɔɟŬɛɛŬ, ŰŬ ɗŬɜŬŰɖűɧɟŬ ɞŭɘəɎ 

ŬŰɡɢɐɛŬŰŬ ůŰɖɜ ȺɡɟɤˊŬɥəɐ Ȱɜɤůɖ ɏɢɞɡɜ ɛŮɘɤɗŮɑ əŬŰɎ ɏɜŬ ůɖɛŬɜŰɘəɧ ɓŬɗɛɧ 

ůŰɘɠ ˊŮɟɘůůɧŰŮɟŮɠ ŮɡɟɤˊŬɥəɏɠ ɢɩɟŮɠ. 

 

ɆɨɛűɤɜŬ ɛŮ ŰŬ ůŰɞɘɢŮɑŬ ɔɘŬ Űɖɜ ˊŮɟɑɞŭɞ 2010-2014, ɖ ɀɎɚŰŬ, ɖ ɆɞɡɖŭɑŬ, ɖ 

ɁɞɟɓɖɔɑŬ əŬɘ Űɞ ȼɜɤɛɏɜɞ ȸŬůɑɚŮɘɞ, ůɡɔəŮɜŰɟɩɜɞɡɜ ŰŬ ɢŬɛɖɚɧŰŮɟŬ 

ˊɞůɞůŰɎ ɗŬɜŬŰɖűɧɟɤɜ ŰɟɞɢŬɑɤɜ, ɛŮ ɚɘɔɧŰŮɟɞɡɠ Ŭˊɧ 30 ɗŬɜɎŰɞɡɠ ŬɜɎ 

ŮəŬŰɞɛɛɨɟɘɞ əŬŰɞɑəɤɜ ɧŰŬɜ ɞ ɛɏůɞɠ ɧɟɞɠ ɗŬɜɎŰɤɜ ŮɑɜŬɘ 51 ɜŮəɟɞɑ ŬɜɎ 

ŮəŬŰɞɛɛɨɟɘɞ əŬŰɞɑəɤɜ. ȷˊɧ Űɖɜ Ɏɚɚɖ ˊɚŮɡɟɎ ůŰɖɜ ȿŮŰɞɜɑŬ, ůŰɖɜ ɅɞɡɛŬɜɑŬ, 

ůŰɖɜ ȸɞɡɚɔŬɟɑŬ ůŰɖɜ ȿɘɗɞɡŬɜɑŬ əŬɘ ůŰɖɜ ɄɞɚɤɜɑŬ ɞ Ŭɟɘɗɛɧɠ Űɤɜ ɗŬɜɎŰɤɜ 
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Ŭˊɧ ɞŭɘəɎ ŬŰɡɢɐɛŬŰŬ ɡˊŮɟɓŬɑɜŮɘ Űɞɡɠ 80 ɜŮəɟɞɨɠ ŬɜɎ ŮəŬŰɞɛɛɨɟɘɞ 

əŬŰɞɑəɤɜ. 

 

1.1.2.2.3. ȼ ɞŭɘəɐ ŬůűɎɚŮɘŬ ůŰɖɜ ȺɚɚɎŭŬ 

 

ȼ ɢɩɟŬ ɛŬɠ, ɓɎůŮɘ ůŰɞɘɢŮɑɤɜ Űɖɠ Eurostat (2017), əŬŰɏɢŮɘ Űɖɜ 7ɖ ɗɏůɖ ůŰŬ 

ɗŬɜŬŰɖűɧɟŬ ɞŭɘəɎ ŬŰɡɢɐɛŬŰŬ. ȺɘŭɘəɧŰŮɟŬ, ůŰɖɜ ȺɚɚɎŭŬ ŰŬ ŰŮɚŮɡŰŬɑŬ 50 

ɢɟɧɜɘŬ ŮɑɢŬɛŮ 120.000 ɜŮəɟɞɨɠ, 350.000 ŬɜɎˊɖɟɞɡɠ əŬɘ 2 ŮəŬŰɞɛɛɨɟɘŬ 

ŰɟŬɡɛŬŰɑŮɠ Ŭˊɧ ɞŭɘəɎ ŬŰɡɢɐɛŬŰŬ. ɇŬ ɞŭɘəɎ ůɡɛɓɎɜŰŬ ŬˊɞŰŮɚɞɨɜ Űɖɜ ˊɟɩŰɖ 

ŬɘŰɑŬ ɗŬɜɎŰɞɡ, ɔɘŬ Űɞɡɠ ɜɏɞɡɠ Ŭˊɧ 15 ɏɤɠ 29 ŮŰɩɜ, Űɖ ŭŮɨŰŮɟɖ ŬɘŰɑŬ 

ɗŬɜɎŰɞɡ, ɔɘŬ Űɘɠ ɖɚɘəɑŮɠ 5 ɏɤɠ 14 əŬɘ Űɖɜ ŰɟɑŰɖ ɔɘŬ Űɘɠ ɖɚɘəɑŮɠ 30 ɏɤɠ 44 ŮŰɩɜ. 

ɀɎɚɘůŰŬ ŰŬ ŬŰɡɢɐɛŬŰŬ ˊɞɡ ɢŬɟŬəŰɖɟɑɕɞɜŰŬɘ çůɞɓŬɟɎè əŬɘ çɗŬɜŬŰɖűɧɟŬè 

ŬɡɝɐɗɖəŬɜ əŬŰɎ 3,8% əŬɘ 8,3% ŬɜŰɑůŰɞɘɢŬ, Ůɜɩ ŬɜŰɘɗɏŰɤɠ ŰŬ çŮɚŬűɟɎè 

ɛŮɘɩɗɖəŬɜ əŬŰɎ 10,9%. ȼ əɡɟɘɧŰŮɟɖ ŬɘŰɑŬ Űɤɜ ɞŭɘəɩɜ ŬŰɡɢɖɛɎŰɤɜ ŮɑɜŬɘ ɖ 

ŬɛɏɚŮɘŬ Űɤɜ ɞŭɖɔɩɜ.  ȺɑɜŬɘ ɢŬɟŬəŰɖɟɘůŰɘəɧ ɧŰɘ ŰŬ ɞŭɘəɎ ŬŰɡɢɐɛŬŰŬ 

ŬˊɞŰŮɚɞɨɜ Űɖɜ ˊɟɩŰɖ ŬɘŰɑŬ ɗŬɜɎŰɞɡ ůŮ ɖɚɘəɑŮɠ 19-39 ŮŰɩɜ əŬɘ Űɞ 50% 

ŬɡŰɩɜ ɞűŮɑɚŮŰŬɘ ůŰɖɜ əŬŰŬɜɎɚɤůɖ Ŭɚəɞɧɚ əŬɘ Ɏɚɚɤɜ ɞɡůɘɩɜ.  

 

 
ɄɑɜŬəŬɠ 1.1.: ɃŭɘəɎ ŰɟɞɢŬɑŬ ŬŰɡɢɐɛŬŰŬ əŬɘ ˊŬɗɧɜŰŬ ˊɟɧůɤˊŬ ɔɘŬ Űɞ 

ŭɘɎůŰɖɛŬ ȽŬɜɞɡɎɟɘɞɠ-ȹŮəɏɛɓɟɘɞɠ Űɤɜ ŮŰɩɜ 2014, 2015 əŬɘ 2016 (Ⱥɚɚɖɜɘəɐ 

ɆŰŬŰɘůŰɘəɐ ȷɟɢɐ, ȺȿɆɇȷɇ, 2017) 

 

 
ȹɘɎɔɟŬɛɛŬ 1.3.: Ɇɨɜɞɚɞ Ƀŭɘəɩɜ ŬŰɡɢɖɛɎŰɤɜ əŬɘ ɜŮəɟɩɜ Ŭˊɧ ŬɡŰɎ, ȺɚɚɎŭŬ, 

1991-2016 (Ⱥɚɚɖɜɘəɐ ɆŰŬŰɘůŰɘəɐ ȷɟɢɐ, ȺȿɆɇȷɇ, 2017) 

http://healthmag.gr/tag/%CF%84%CF%81%CE%BF%CF%87%CE%B1%CE%AF%CE%B1%20%CE%B1%CF%84%CF%85%CF%87%CE%AE%CE%BC%CE%B1%CF%84%CE%B1
http://healthmag.gr/tag/%CE%B1%CE%BB%CE%BA%CE%BF%CF%8C%CE%BB
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1.1.2.3. ɇŬɢɨŰɖŰŬ 

 

ȼ ŬəŬŰɎɚɚɖɚɖ ŰŬɢɨŰɖŰŬ - ɏɜŬ Ŭˊɧ ŰŬ ůɞɓŬɟɧŰŮɟŬ ˊɟɞɓɚɐɛŬŰŬ ůŰɞɜ ŰɞɛɏŬ 

Űɖɠ ɞŭɘəɐɠ ŬůűɎɚŮɘŬɠ - ŬɡɝɎɜŮɘ ůŮ ɛŮɔɎɚɞ ɓŬɗɛɧ Űɞɜ əɑɜŭɡɜɞ ŬŰɡɢɐɛŬŰɞɠ. ȼ 

ŬəŬŰɎɚɚɖɚɖ ŰŬɢɨŰɖŰŬ ŬˊɞŰŮɚŮɑ əŬɗɞɟɘůŰɘəɧ ˊŬɟɎɔɞɜŰŬ ůŰɞ 30% ˊŮɟɑˊɞɡ 

Űɤɜ ŰɟɞɢŬɑɤɜ ŬŰɡɢɖɛɎŰɤɜ. 

 

ɇɞ 40-50% ˊŮɟɑˊɞɡ Űɤɜ ɞŭɖɔɩɜ ɞŭɖɔɞɨɜ ɛŮ ŰŬɢɨŰɖŰŬ Ɏɜɤ Űɞɡ 

ŮˊɘŰɟŮˊɞɛɏɜɞɡ ɞɟɑɞɡ, Ůɜɩ Űɞ 10-20% ɡˊŮɟɓŬɑɜɞɡɜ Űɞ ɧɟɘɞ ŬɡŰɧ əŬŰɎ 

ˊŮɟɘůůɧŰŮɟŬ Ŭˊɧ 10 ɢɚɛ. ȼ ŬɜɎˊŰɡɝɖ ɡˊŮɟɓɞɚɘəɐɠ ŰŬɢɨŰɖŰŬɠ ŬɡɝɎɜŮɘ ɧɢɘ 

ɛɧɜɞ Űɞɜ əɑɜŭɡɜɞ ůɨɔəɟɞɡůɖɠ, ŬɚɚɎ əŬɘ Űɖɜ ˊɘɗŬɜɧŰɖŰŬ ůɞɓŬɟɞɨ 

ŰɟŬɡɛŬŰɘůɛɞɨ ɐ əŬɘ ɗŬɜŬŰɖűɧɟɞɡ ŰɟɞɢŬɑɞɡ ŬŰɡɢɐɛŬŰɞɠ. 

 

ȹŮɜ ɡˊɎɟɢŮɘ ɛɑŬ əŬɘ ɛɞɜŬŭɘəɐ ɚɨůɖ ůŰɞ ˊɟɧɓɚɖɛŬ Űɖɠ ɡˊŮɟɓɞɚɘəɐɠ 

ŰŬɢɨŰɖŰŬɠ. ɉɟŮɘɎɕŮŰŬɘ ůɡɜŭɡŬůɛɧɠ ŬɟəŮŰɩɜ ˊŬɟŬɔɧɜŰɤɜ, ɧˊɤɠ ɞ əŬɚɨŰŮɟɞɠ 

ůɢŮŭɘŬůɛɧɠ Űɞɡ ɞŭɘəɞɨ ŭɘəŰɨɞɡ, ɖ ŮˊɘŰɐɟɖůɖ ɞɟɑɤɜ ŰŬɢɨŰɖŰŬɠ əŬɘ Űɖɠ 

ůɡɛˊŮɟɘűɞɟɎɠ Űɞɡ ɞŭɖɔɞɨ əŬɘ  ɖ ŮəˊŬɑŭŮɡůɖ Űɤɜ ɞŭɖɔɩɜ. ɇŬ ɧɟɘŬ ŰŬɢɨŰɖŰŬɠ 

ůŰɘɠ ˊɘɜŬəɑŭŮɠ ˊɟɏˊŮɘ ɜŬ ŮɑɜŬɘ ŮɡŭɘɎəɟɘŰŬ əŬɘ ŬɜɎɚɞɔŬ ɛŮ Űɖɜ əŬŰɖɔɞɟɑŬ, Űɞɜ 

ůɢŮŭɘŬůɛɧ Űɖɠ ɞŭɞɨ, əŬɗɩɠ əŬɘ Űɞɜ Űɨˊɞ ɞɢɖɛɎŰɤɜ ɔɘŬ ŰŬ ɞˊɞɑŬ ŬɡŰɧɠ ɏɢŮɘ 

ůɢŮŭɘŬůŰŮɑ. ɆŰɖ ɛŮɑɤůɖ Űɖɠ ŰŬɢɨŰɖŰŬɠ ɛˊɞɟɞɨɜ Ůˊɑůɖɠ ɜŬ ůɡɛɓɎɚɞɡɜ ɞɘ 

Űɞˊɘəɏɠ ɡˊŮɟɡɣɩůŮɘɠ (ŰŬ "ůŬɛŬɟɎəɘŬ") əŬɘ ɞɘ ůŰŮɜɩůŮɘɠ Űɞɡ ɞŭɞůŰɟɩɛŬŰɞɠ 

ůŰɘɠ ŬůŰɘəɏɠ ˊŮɟɘɞɢɏɠ. 

 

Ƀɘ ɏɚŮɔɢɞɘ Ŭˊɧ Űɖɜ ŬůŰɡɜɞɛɑŬ əŬɘ ɞɘ əɎɛŮɟŮɠ Ůɚɏɔɢɞɡ ŰŬɢɨŰɖŰŬɠ ɚŮɘŰɞɡɟɔɞɨɜ 

ŬˊɞŰɟŮˊŰɘəɎ. ɆŰɞ ɛɏɚɚɞɜ, ɛˊɞɟŮɑ ɜŬ əŬɗɘŮɟɤɗŮɑ ɖ ŮˊɘŰɐɟɖůɖ ɞɟɑɤɜ 

ŰŬɢɨŰɖŰŬɠ ˊŬɜŰɞɨ əŬɘ ůɡɜŮɢɩɠ ɢɎɟɖ ůŰɖ ɢɟɐůɖ ɜɏɤɜ ŰŮɢɜɞɚɞɔɘɩɜ, ɧˊɤɠ ɖ 

ɖɚŮəŰɟɞɜɘəɐ ŬɜŬɔɜɩɟɘůɖ Űɞɡ ɞɢɐɛŬŰɞɠ, ŰŬ ɏɝɡˊɜŬ ůɡůŰɐɛŬŰŬ Ůɚɏɔɢɞɡ 

ŰŬɢɨŰɖŰŬɠ əŬɘ ŰŬ ɛŬɨɟŬ əɞɡŰɘɎ Űɤɜ ɞɢɖɛɎŰɤɜ. 

 

1.1.2.3.1. ȰɟŮɡɜŬ Űɞɡ ȹɘŮɗɜɞɨɠ ūɧɟɞɡɛ ɀŮŰŬűɞɟɩɜ Űɞɡ ɃɃɆȷ 

 

ɆɨɛűɤɜŬ ɛŮ ɏɟŮɡɜŬ Űɞɡ ȹɘŮɗɜɞɨɠ ūɧɟɞɡɛ ɀŮŰŬűɞɟɩɜ Űɞɡ ɃɃɆȷ (ɃɃɆȷ, 

2007) ɖ ŬəŬŰɎɚɚɖɚɖ ŰŬɢɨŰɖŰŬ ŮɡɗɨɜŮŰŬɘ ɔɘŬ Űɞ 1/3 Űɞɡ ůɡɜɧɚɞɡ Űɤɜ 

ŬŰɡɢɖɛɎŰɤɜ ˊɞɡ ůɖɛŮɘɩɜɞɜŰŬɘ ůŰɞɡɠ ŭɟɧɛɞɡɠ, ɛŮ ŬˊɞŰɏɚŮůɛŬ ŰŬ ɧɟɘŬ 

ŰŬɢɨŰɖŰŬɠ ɜŬ ůɡɜŭɏɞɜŰŬɘ ɎɛŮůŬ ɛŮ Űɖ ɗɜɖůɘɛɧŰɖŰŬ əŬɘ Űɞɡɠ ůɞɓŬɟɞɨɠ 

ŰɟŬɡɛŬŰɘůɛɞɨɠ Ŭˊɧ ɞŭɘəɎ ŬŰɡɢɐɛŬŰŬ. 

 

ȼ ɑŭɘŬ ɏɟŮɡɜŬ əŬŰŬɟɟɑˊŰŮɘ Űɖ ɚŬɜɗŬůɛɏɜɖ ŮɜŰɨˊɤůɖ ˊɤɠ ůŮ ŬůŰɘəɐ 

ˊŮɟɘɞɢɐ, ɧˊɞɘɞɠ ˊŬŰɎŮɘ Űɞ ɔəɎɕɘ ɚɑɔɞ ˊŬɟŬˊɎɜɤ, ˊŮɟɘɞɟɑɕŮɘ Űɞ ɢɟɧɜɞ Űɖɠ 

ɛŮŰŬəɑɜɖůɐɠ Űɞɡ. ȺɑɜŬɘ ŬˊɞŭŮŭŮɘɔɛɏɜɞ ɧŰɘ ɖ ˊŬɟɞɡůɑŬ ůɖɛŬŰɞŭɞŰɩɜ əŬɘ 

əɧɛɓɤɜ ŭŮɜ ŮˊɘŰɟɏˊŮɘ Űɖ ɛŮɑɤůɖ Űɞɡ ɢɟɧɜɞɡ ɛŮŰŬəɑɜɖůɖɠ ůŰɖɜ ˊɧɚɖ, Ŭəɧɛɖ 

əɘ Ŭɜ ŬɡɝɖɗŮɑ ɖ ŰŬɢɨŰɖŰŬ Űɞɡ ŬɡŰɞəɘɜɐŰɞɡ, Ůɜɩ ɖ ŭɡɜŬŰɧŰɖŰŬ Ůɜɧɠ 

ŬɡŰɞəɘɜɖŰɧŭɟɞɛɞɡ ůŮ ŬůŰɘəɐ ˊŮɟɘɞɢɐ ŭŮɜ ɝŮˊŮɟɜɎ ŰŬ 70 ɢɚɛ./ ɩɟŬ. 
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ɆɖɛŬɜŰɘəɧ ŮɑɜŬɘ ˊɤɠ: 

 

¶ ȼ Ŭɨɝɖůɖ Űɖɠ ŰŬɢɨŰɖŰŬɠ əɑɜɖůɖɠ Ůɜɧɠ ɞɢɐɛŬŰɞɠ əŬŰɎ 5% ɞŭɖɔŮɑ ůŮ 10% 

Ɏɜɞŭɞ Űɤɜ ŰɟɞɢŬɑɤɜ ŬŰɡɢɖɛɎŰɤɜ əŬɘ əŬŰɎ 20% Űɤɜ ŬŰɡɢɖɛɎŰɤɜ. 

¶ ȹɘŮɟɢɧɛŮɜɞ ɧɢɖɛŬ ɛŮ ŰŬɢɨŰɖŰŬ 50 ɢɚɛ./ ɩɟŬ Ŭɜ ɢŰɡˊɐůŮɘ ˊŮɕɧ, ɖ 

ˊɘɗŬɜɧŰɖŰŬ ɗŬɜɎůɘɛɞɡ ŰɟŬɡɛŬŰɘůɛɞɨ Űɞɡ ˊŮɕɞɨ ŬɔɔɑɕŮɘ Űɞ 80%, Ůɜɩ ŮɎɜ 

ɖ ŰŬɢɨŰɖŰŬ Űɞɡ ɞɢɐɛŬŰɞɠ ŮɑɜŬɘ 30 ɢɚɛ./ ɩɟŬ ɞ əɑɜŭɡɜɞɠ ˊŮɟɘɞɟɑɕŮŰŬɘ ůŰɞ 

10%. 

¶ Ƀ ɞŭɖɔɧɠ ɞɢɐɛŬŰɞɠ ˊɞɡ ɗŬ ůɡɔəɟɞɡůŰŮɑ ˊɚɎɔɘŬ ɛŮ ŰŬɢɨŰɖŰŬ 

ɛŮɔŬɚɨŰŮɟɖ Űɤɜ 50 ɢɚɛ./ ɩɟŬ ŮəŰɘɛɎŰŬɘ ɧŰɘ ŭŮɜ ɏɢŮɘ əŬɛɑŬ ˊɘɗŬɜɧŰɖŰŬ 

Ůˊɘɓɑɤůɖɠ, Ůɜɩ ůŮ ˊŮɟɑˊŰɤůɖ ˊɞɡ ɖ ůɨɔəɟɞɡůɖ ŮɑɜŬɘ ɛŮŰɤˊɘəɐ, ɖ 

ˊɘɗŬɜɧŰɖŰŬ Ůˊɘɓɑɤůɖɠ Űɞɡ ɞŭɖɔɞɨ ɐ ŮˊɘɓɎŰɖ ɡˊɎɟɢŮɘ ɛɧɜɞɜ ŮɎɜ ɖ 

ŰŬɢɨŰɖŰŬ ŭŮɜ ɝŮˊŮɟɜɎ ŰŬ 70 ɢɚɛ./ ɩɟŬ. 

 

ũɘŬ ɛɘŬ ɡˊŮɟŬůŰɘəɐ ɞŭɧ, ɚɧɔɤ Űɤɜ ɡɣɖɚɩɜ ŰŬɢɡŰɐŰɤɜ ˊɞɡ ŬɜŬˊŰɨůůɞɜŰŬɘ, 

ŰŬ ɞŭɘəɎ ŬŰɡɢɐɛŬŰŬ ˊɞɡ ůɡɛɓŬɑɜɞɡɜ ɏɢɞɡɜ ŭɡůɛŮɜɏůŰŮɟŮɠ ŮˊɘˊŰɩůŮɘɠ. ɆŰɖɜ 

ȺɚɚɎŭŬ, ˊŮɟɑˊɞɡ Űɞ 1/3 Űɤɜ ɜŮəɟɩɜ ůŮ ɞŭɘəɎ ŬŰɡɢɐɛŬŰŬ ŮɑɜŬɘ Ŭˊɧ 

ŬŰɡɢɐɛŬŰŬ ůŰɞ Ⱥɗɜɘəɧ Ƀŭɘəɧ ȹɑəŰɡɞ. 

 

ũɑɜŮŰŬɘ ŬɜŰɘɚɖˊŰɧ ɚɞɘˊɧɜ ˊɤɠ ŰŬ ɧɟɘŬ ŰŬɢɨŰɖŰŬɠ ɏɢɞɡɜ ɡˊɞɚɞɔɘůŰŮɑ ɓɎůŮɘ 

ˊɞɚɚɩɜ ˊŬɟŬɛɏŰɟɤɜ əŬɘ ˊɟɏˊŮɘ ɜŬ ŰɖɟɞɨɜŰŬɘ. ɆŮ ˊŮɟɑˊŰɤůɖ ɧɛɤɠ ˊɞɡ 

ɡˊɎɟɢɞɡɜ ɏɟɔŬ ůŰɞ ŭɟɧɛɞ, ɡˊɎɟɢɞɡɜ ˊŮɕɞɑ, ˊɞŭɖɚɎŰŮɠ, ɛɞŰɞůɘəɚŮŰɘůŰɏɠ əŬɘ 

ɞ űɤŰɘůɛɧɠ əŬɘ ɞɘ əŬɘɟɘəɏɠ ůɡɜɗɐəŮɠ ŮɑɜŬɘ əŬəɏɠ, ɖ ŰŬɢɨŰɖŰɎ ɗŬ ˊɟɏˊŮɘ ɜŬ 

ŮɑɜŬɘ Ŭəɧɛɖ ɢŬɛɖɚɧŰŮɟɖ Ŭˊɧ ŰŬ ɧɟɘŬ. (www.aodos.gr) 
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1.2. ɆŰɧɢɞɠ ȹɘˊɚɤɛŬŰɘəɐɠ ȺɟɔŬůɑŬɠ 

 

ɆŰɧɢɞɠ Űɖɠ ˊŬɟɞɨůŬɠ ȹɘˊɚɤɛŬŰɘəɐɠ ȺɟɔŬůɑŬɠ ŮɑɜŬɘ ɖ ŬɜɎˊŰɡɝɖ ˊɟɞŰɨˊɤɜ 

ŰŬɢɨŰɖŰŬɠ Űɞɡ ɞŭɖɔɞɨ ɛŮ ɓɎůɖ ɚŮˊŰɞɛŮɟɐ ŭŮŭɞɛɏɜŬ Űɞɡ Űɟɧˊɞɡ 

ɞŭɐɔɖůɖɠ ˊɞɡ ůɡɚɚɏɔɞɜŰŬɘ Ŭˊɧ ŬɘůɗɖŰɐɟŮɠ əɘɜɖŰɩɜ ŰɖɚŮűɩɜɤɜ. 

ɆɡɔəŮəɟɘɛɏɜŬ, ɗŬ ŮɝŮŰŬůŰŮɑ ɞ ɓŬɗɛɧɠ ůŰɞɜ ɞˊɞɑɞ ŰŬ ŭɘɎűɞɟŬ ůŰɞɘɢŮɑŬ ˊɞɡ 

ůɡɜɗɏŰɞɡɜ Űɞɜ Űɟɧˊɞ ɞŭɐɔɖůɖɠ Űɞɡ ɞŭɖɔɞɨ (ŬˊɧŰɞɛɖ ŮˊɘŰɎɢɡɜůɖ, ŬˊɧŰɞɛɖ 

ŮˊɘɓɟɎŭɡɜůɖ, ŬˊɧůŰŬůɖ ŰŬɝɘŭɘɞɨ, ˊɞůɞůŰɧ ɢɟɧɜɞɡ ɞŭɐɔɖůɖɠ ůŮ əɎɗŮ Űɨˊɞ 

ɞŭɞɨ, Űɡˊɘəɐ Ŭˊɧəɚɘůɖ ɛɏůɖɠ ŮˊɘŰɎɢɡɜůɖɠ əɎɗŮ ɞŭɖɔɞɨ ůŰɘɠ ɛŮŰŬəɘɜɐůŮɘɠ 

Űɞɡ,  əŰɚ.) ŬɚɚɖɚŮˊɘŭɟɞɨɜ ɛŮŰŬɝɨ Űɞɡɠ əŬɘ əŬɗɞɟɑɕɞɡɜ Űɖɜ ŰŬɢɨŰɖŰŬ ˊɞɡ 

ŬɜŬˊŰɨůůŮɘ ɞ ŮəɎůŰɞŰŮ ɞŭɖɔɧɠ ŬɜɎɚɞɔŬ Űɘɠ ůɡɜɗɐəŮɠ. 

 

ɄɟɞəŮɘɛɏɜɞɡ ɜŬ ŮˊɘŰŮɡɢɗŮɑ ɞ ˊŬɟŬˊɎɜɤ ůŰɧɢɞɠ, ŬˊŬɘŰŮɑŰŬɘ ɖ ŬɜɎˊŰɡɝɖ əŬɘ ɖ 

ŮűŬɟɛɞɔɐ əŬŰɎɚɚɖɚɤɜ ɛŮɗɧŭɤɜ ŬɜɎɚɡůɖɠ Űɤɜ ŭŮŭɞɛɏɜɤɜ. Ⱥˊɞɛɏɜɤɠ, 

Ůˊɘɛɏɟɞɡɠ ůŰɧɢɞɠ Űɖɠ ȹɘˊɚɤɛŬŰɘəɐɠ ȺɟɔŬůɑŬɠ ŬˊɞŰŮɚŮɑ ɖ Ůˊɘɚɞɔɐ Űɤɜ 

əŬŰɎɚɚɖɚɤɜ ɛŬɗɖɛŬŰɘəɩɜ ɛɞɜŰɏɚɤɜ, ˊɞɡ ɗŬ ˊŮɟɘɔɟɎűɞɡɜ əŬɘ ɗŬ 

ˊɞůɞŰɘəɞˊɞɘɞɨɜ ŮˊŬɟəɩɠ Űɖɜ Ůˊɘɟɟɞɐ Űɤɜ ˊŬɟŬɛɏŰɟɤɜ ˊɞɡ ŮˊɖɟŮɎɕɞɡɜ Űɖɜ 

ɛɏůɖ ŰŬɢɨŰɖŰŬ Űɞɡ ɞŭɖɔɞɨ. 

 

ȺəŰɧɠ Ŭˊɧ Űɞ ɓŬůɘəɧ ɛɞɜŰɏɚɞ ɔɘŬ Űɞ ůɨɜɞɚɞ Űɤɜ ŭɘŬŭɟɞɛɩɜ, ɗŬ 

ŬɜŬˊŰɡɢɗɞɨɜ Ůˊɘɛɏɟɞɡɠ ɛɞɜŰɏɚŬ ˊɞɡ ɗŬ ůɡůɢŮŰɑɕɞɡɜ Űɖɜ ŰŬɢɨŰɖŰŬ Űɞɡ 

ɞŭɖɔɞɨ ɛŮ Űɞɡɠ ˊŬɟɎɔɞɜŰŮɠ Ůˊɘɟɟɞɐɠ, ɢɤɟɘůŰɎ ɔɘŬ ˊɟɤɑ əŬɘ ɓɟɎŭɡ əŬɘ 

ɢɤɟɘůŰɎ ɔɘŬ əɎɗŮ Űɨˊɞ ɞŭɞɨ (ŬůŰɘəɧ, ɡˊŮɟŬůŰɘəɧ, ŬɡŰɞəɘɜɖŰɧŭɟɞɛɞ). 

 

ȺəŰɘɛɎŰŬɘ ɧŰɘ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ ˊɞɡ ɗŬ ˊɟɞəɨɣɞɡɜ, ɛŮ Űɞ Űɏɚɞɠ Űɖɠ 

ȹɘˊɚɤɛŬŰɘəɐɠ ȺɟɔŬůɑŬɠ, ɗŬ ŮˊɘŰɟɏɣɞɡɜ Űɖɜ əŬŰŬɜɧɖůɖ Űɞɡ ɓŬɗɛɞɨ əŬɘ Űɞɡ 

Űɟɧˊɞɡ ɛŮ Űɞɜ ɞˊɞɑɞ ɞ Űɟɧˊɞɠ ɞŭɐɔɖůɖɠ Űɞɡ ɞŭɖɔɞɨ, ŮˊɖɟŮɎɕŮɘ Űɖɜ 

ŰŬɢɨŰɖŰŬ ɞŭɐɔɖůɖɠ. ȾŬŰɎ ůɡɜɏˊŮɘŬ, ɛŮ ŬɡŰɧɜ Űɞɜ Űɟɧˊɞ, ɗŬ ˊɟɞůŭɘɞɟɘůŰɞɨɜ 

ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ ŮəŮɑɜŬ, ŰŬ ɞˊɞɑŬ ŭɘŬɢɤɟɑɕɞɡɜ ŮəŮɑɜɞɡɠ ˊɞɡ Ŭəɞɚɞɡɗɞɨɜ 

ɏɜŬɜ ˊŮɟɘůůɧŰŮɟɞ Ůˊɘəɑɜŭɡɜɞ Űɟɧˊɞ ɞŭɐɔɖůɖɠ, ŬɡɝɎɜɞɜŰŬɠ Űɖɜ ˊɘɗŬɜɧŰɖŰŬ 

ɜŬ ůɡɜŰŮɚɏůɞɡɜ ůŰɖɜ ˊɟɧəɚɖůɖ ɞŭɘəɞɨ ŬŰɡɢɐɛŬŰɞɠ, Ŭˊɧ Űɞɡɠ ˊɘɞ 

ˊɟɞůŮəŰɘəɞɨɠ ɞŭɖɔɞɨɠ ˊɞɡ ŭŮɜ ŬɜŬˊŰɨůůɞɡɜ Űɧůɞ ɛŮɔɎɚŮɠ ŰŬɢɨŰɖŰŮɠ. 
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1.3. ɀŮɗɞŭɞɚɞɔɑŬ 

 

ɆŰɞ ɡˊɞəŮűɎɚŬɘɞ ŬɡŰɧ ˊŮɟɘɔɟɎűŮŰŬɘ ůɡɜɞˊŰɘəɎ ɖ ɛɏɗɞŭɞɠ ˊɞɡ 

ŬəɞɚɞɡɗɐɗɖəŮ ɔɘŬ Űɖɜ ŮˊɑŰŮɡɝɖ Űɞɡ ůŰɧɢɞɡ Űɖɠ ȹɘˊɚɤɛŬŰɘəɐɠ ȺɟɔŬůɑŬɠ. 

 

ȷɟɢɘəɎ əŬɗɞɟɑůŰɖəŮ Űɞ ŬɜŰɘəŮɑɛŮɜɞ ˊɞɡ ɗŬ ŮɝɏŰŬɕŮ ɖ ˊŬɟɞɨůŬ ȹɘˊɚɤɛŬŰɘəɐ 

ȺɟɔŬůɑŬ əŬɗɩɠ əŬɘ ɞ ŮˊɘŭɘɤəɧɛŮɜɞɠ ůŰɧɢɞɠ. ũɘŬ Űɖɜ ɡɚɞˊɞɑɖůɖ Űɞɡ ůŰɧɢɞɡ 

ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ŮɡɟŮɑŬ ɓɘɓɚɘɞɔɟŬűɘəɐ ŬɜŬůəɧˊɖůɖ. ȷɜŬɕɖŰɐɗɖəŬɜ, 

ŭɖɚŬŭɐ, ɏɟŮɡɜŮɠ ɛŮ ɗɏɛŬ ůɡɜŬűɏɠ ɛŮ ŮəŮɑɜɞ Űɖɠ ȹɘˊɚɤɛŬŰɘəɐɠ ȺɟɔŬůɑŬɠ Űɧůɞ 

ůŮ Ůɚɚɖɜɘəɧ, ɧůɞ əŬɘ ůŮ ŭɘŮɗɜɏɠ ŮˊɑˊŮŭɞ. ɆŮ ŬɡŰɐ Űɖ űɎůɖ, 

ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ŬɜŬɕɐŰɖůɖ ˊŬɟŮɛűŮɟɩɜ ŮɟŮɡɜɩɜ, ŮˊɘůŰɖɛɞɜɘəɩɜ 

Ɏɟɗɟɤɜ əŬɗɩɠ Ůˊɑůɖɠ əŬɘ ɔŮɜɘəɩɜ ˊɚɖɟɞűɞɟɘɩɜ ˊɞɡ ůɡɜŭɏɞɜŰŬɘ ɛŮ Űɞ 

ŬɜŰɘəŮɑɛŮɜɞ Űɖɠ ˊŬɟɞɨůŬɠ ȹɘˊɚɤɛŬŰɘəɐɠ ȺɟɔŬůɑŬɠ. ɀɏůɤ ŬɡŰɐɠ Űɖɠ 

ŭɘŬŭɘəŬůɑŬɠ ŬɜŬəŰɐɗɖəŮ ůɢŮŰɘəɐ ŮɛˊŮɘɟɑŬ ɖ ɞˊɞɑŬ ůɡɜɏɓŬɚŮ ůŰɖɜ Ůˊɘɚɞɔɐ 

ɛŮɗɧŭɞɡ, ɓɎůɖ Űɖɠ ɞˊɞɑŬɠ ɗŬ ˊɟŬɔɛŬŰɞˊɞɘɖɗŮɑ ɖ ŮˊŮɝŮɟɔŬůɑŬ Űɤɜ ůŰɞɘɢŮɑɤɜ 

əŬɘ ɗŬ ŮˊɘŰŮɡɢɗŮɑ ɞ ŮˊɘŭɘɤəɧɛŮɜɞɠ ůŰɧɢɞɠ.  

 

ɀŮŰɎ Űɖɜ ɞɚɞəɚɐɟɤůɖ Űɖɠ ŬɜŬɕɐŰɖůɖɠ ɓɘɓɚɘɞɔɟŬűɘəɩɜ ŬɜŬűɞɟɩɜ, ůŮɘɟɎ ŮɑɢŮ 

ɖ ŮɨɟŮůɖ Űɞɡ Űɟɧˊɞɡ ůɡɚɚɞɔɐɠ Űɤɜ ůŰɞɘɢŮɑɤɜ, ŰŬ ɞˊɞɑŬ ɗŬ ŮˊɘŰɟɏˊɞɡɜ Űɖ 

ůɡůɢɏŰɘůɖ Űɤɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ əŬɘ Űɖɠ ůɡɛˊŮɟɘűɞɟɎɠ Űɞɡ ɞŭɖɔɞɨ ɛŮ Űɖɜ 

ŰŬɢɨŰɖŰŬ ˊɞɡ ŮˊɘɚɏɔŮɘ. ɇŬ ůŰɞɘɢŮɑŬ ůɡɚɚɏɢɗɖəŬɜ Ŭˊɧ ɛŮŰɟɐůŮɘɠ 

əɡəɚɞűɞɟɘŬəɩɜ ɛŮɔŮɗɩɜ ɛɏůɤ əɘɜɖŰɞɨ ŰɖɚŮűɩɜɞɡ ɡˊɧ Űɖɜ ŮˊɑɓɚŮɣɖ Űɞɡ 

ŰɞɛɏŬ ɀŮŰŬűɞɟɩɜ əŬɘ ɆɡɔəɞɘɜɤɜɘŬəɩɜ ɡˊɞŭɞɛɩɜ Űɞɡ ȺɀɄ. ȼ ůɡɚɚɞɔɐ 

ůŰɞɘɢŮɑɤɜ ɛɏůɤ Űɞɡ əɘɜɖŰɞɨ ŰɖɚŮűɩɜɞɡ ŬˊɞŰɏɚŮůŮ Űɖɜ ɓŬůɘəɐ ˊɖɔɐ Űɖɠ 

ȹɘˊɚɤɛŬŰɘəɐɠ ȺɟɔŬůɑŬɠ. 

 

ɆŰɖ ůɡɜɏɢŮɘŬ, ŰŬ ůŰɞɘɢŮɑŬ əŬŰŬɢɤɟɐɗɖəŬɜ ůŮ ɖɚŮəŰɟɞɜɘəɐ ɓɎůɖ 

ŭŮŭɞɛɏɜɤɜ(Microsoft Excel), ɖ ɞˊɞɑŬ ɓŮɚŰɘɩɗɖəŮ ůŰŬŭɘŬəɎ, ɏɤɠ ɧŰɞɡ 

ŬˊɞəŰɐůŮɘ Űɖɜ ŰŮɚɘəɐ Űɖɠ ɛɞɟűɐ. ȷəɞɚɞɨɗɖůŮ ɖ Ůˊɘɚɞɔɐ Űɖɠ ɛŮɗɧŭɞɡ 

ůŰŬŰɘůŰɘəɐɠ ŮˊŮɝŮɟɔŬůɑŬɠ Űɤɜ ůŰɞɘɢŮɑɤɜ əŬɘ ɖ ŮɘůŬɔɤɔɐ Űɖɠ ɓɎůɖɠ 

ŭŮŭɞɛɏɜɤɜ ůŰɞ Ůɘŭɘəɧ ɚɞɔɘůɛɘəɧ ůŰŬŰɘůŰɘəɐɠ ŬɜɎɚɡůɖɠ (SPSS 21.0). ɀŮŰɎ 

Ŭˊɧ Űɖɜ Ůˊɘɚɞɔɐ Űɖɠ əŬŰɎɚɚɖɚɖɠ ɛŮɗɧŭɞɡ, ŬɜŬˊŰɨɢɗɖəŬɜ ŰŬ ŰŮɚɘəɎ 

ɛŬɗɖɛŬŰɘəɎ ɛɞɜŰɏɚŬ ˊɟɞɠ ŮˊɑŰŮɡɝɖ Űɤɜ ɞɟɘůɗɏɜŰɤɜ ůŰɧɢɤɜ Űɖɠ 

ȹɘˊɚɤɛŬŰɘəɐɠ ȺɟɔŬůɑŬɠ. 

 

ȷəɞɚɞɨɗɖůŮ ɖ ˊŬɟɞɡůɑŬůɖ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ, ůŰɞ ˊɚŬɑůɘɞ Űɖɠ ɞˊɞɑŬɠ  

ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ɖ ˊŮɟɘɔɟŬűɐ Űɖɠ Ůˊɘɟɟɞɐɠ Űɤɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ-

ůɡɜɖɗŮɘɩɜ Űɖɠ əɡəɚɞűɞɟɘŬəɐɠ ůɡɛˊŮɟɘűɞɟɎɠ Űɞɡ ɞŭɖɔɞɨ ůŮ ůɢɏůɖ ɛŮ Űɖɜ 

ɛɏůɖ ŰŬɢɨŰɖŰŬ, ɛŮ ŭŮŭɞɛɏɜŬ űɡůɘəɐɠ ɞŭɐɔɖůɖɠ, ůɡɚɚŮɔɛɏɜŬ Ŭˊɧ Űɞ əɘɜɖŰɧ 

Űɖɚɏűɤɜɞ. 

 

ɀŮŰɎ Űɖɜ Ŭɝɘɞɚɧɔɖůɖ əŬɘ ŮɟɛɖɜŮɑŬ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ, ŮɝɐɢɗɖůŬɜ ŰŬ 

ŬɜŰɑůŰɞɘɢŬ ůɡɛˊŮɟɎůɛŬŰŬ ɔɘŬ Űɞɜ ɓŬɗɛɧ əŬɘ Űɞɜ Űɨˊɞ Űɖɠ Ůˊɘɟɟɞɐɠ Űɤɜ 

ŮəɎůŰɞŰŮ ŬɜŮɝɎɟŰɖŰɤɜ ɛŮŰŬɓɚɖŰɩɜ ůŰɖɜ ŮɝŬɟŰɖɛɏɜɖ. ȰŰůɘ, ˊɟɞɏəɡɣŬɜ 
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ůɖɛŬɜŰɘəɏɠ ˊɚɖɟɞűɞɟɑŮɠ ɔɘŬ Űɞ ɡˊɧ ŮɝɏŰŬůɖ ˊɟɧɓɚɖɛŬ əŬɗɩɠ əŬɘ 

ŭɘŬŰɡˊɩɗɖəŬɜ ŬɝɘɧɚɞɔŮɠ ˊɟɞŰɎůŮɘɠ ɔɘŬ ˊŮɟŬɘŰɏɟɤ ɏɟŮɡɜŬ.  

 

ɆŰɖ ůɡɜɏɢŮɘŬ, 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  

ɼʰʻˇˊʽˋ˃ˈˌ ɸʷ˃ʰˍˇˌ

ɼʰʻˇˊʽˋ˃ˈˌ ʅˍˈ˔ˇˎ

ɰʽʲ˂ʽˇʴˊʰ˒ʽˁʺ ɮ˄ʰˋˁˈˉʹˋʹ

ɳˉʽ˂ˇʴʺ 

ɾʶʻˇʵˇ˂ˇʴʾʰˌ

ʅˎ˂˂ˇʴʺ 

ʅˍˇʽ˔ʶʾ˖˄

ɲʹ˃ʶʽˇˎˊʴʶʾʰ ˁʰʽ 

ʆˊˇˉˇˉˇʾʹˋʹ ɰʱˋʹˌ 

ɲʶʵˇ˃ʷ˄˖˄

ʅˍʰˍʽˋˍʽˁʺ ɮ˄ʱ˂ˎˋʹ ˁʰʽ 

ɳˉʶ˅ʶˊʴʰˋʾʰ

ɮ˄ʱˉˍˎ˅ʹ ɾʰʻʹ˃ʰˍʽˁ˗˄ 

ʃˊˇˍˏˉ˖˄

ɳ˅ʰʴ˖ʴʺ ʅˎ˃ˉʶˊʰˋ˃ʱˍ˖˄

ʃˊˇˍʱˋʶʽˌ
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1.4. ȹɞɛɐ ȹɘˊɚɤɛŬŰɘəɐɠ ȺɟɔŬůɑŬɠ 

 

ɆŰɖɜ ŮɜɧŰɖŰŬ ŬɡŰɐ ˊŬɟɞɡůɘɎɕŮŰŬɘ ɖ ŭɞɛɐ Űɖɠ ȹɘˊɚɤɛŬŰɘəɐɠ ȺɟɔŬůɑŬɠ, ɛɏůɤ 

Űɖɠ ůɡɜɞˊŰɘəɐɠ ŬɜŬűɞɟɎɠ Űɞɡ ˊŮɟɘŮɢɞɛɏɜɞɡ əɎɗŮ əŮűŬɚŬɑɞɡ. 

 

ɇɞ ȾŮűɎɚŬɘɞ 1 ŮɑɜŬɘ ŮɘůŬɔɤɔɘəɧ əŬɘ ŬˊɞŰŮɚŮɑ Űɖ ɓɎůɖ ɔɘŬ Űɖɜ əŬŰŬɜɧɖůɖ 

Űɞɡ ŬɜŰɘəŮɘɛɏɜɞɡ Űɖɠ ˊŬɟɞɨůŬɠ ȹɘˊɚɤɛŬŰɘəɐɠ ȺɟɔŬůɑŬɠ. ȷɟɢɘəɎ ɔɑɜŮŰŬɘ ɛɘŬ 

ɔŮɜɘəɐ ŬɜŬůəɧˊɖůɖ ɔɘŬ ŰŬ ɞŭɘəɎ ŬŰɡɢɐɛŬŰŬ əŬɘ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ŰŬ ŬɑŰɘŬ əŬɘ ɞɘ 

ůɡɜɏˊŮɘŮɠ ŬɡŰɩɜ. Ⱥˊɘˊɚɏɞɜ, ɔɑɜŮŰŬɘ ŬɜŬűɞɟɎ ůŮ ůŰŬŰɘůŰɘəɎ ůŰɞɘɢŮɑŬ ɞŭɘəɩɜ 

ŬŰɡɢɖɛɎŰɤɜ ůŮ ˊŬɔəɧůɛɘɞ, ˊŬɜŮɡɟɤˊŬɥəɧ əŬɘ Ůɚɚɖɜɘəɧ ŮˊɑˊŮŭɞ. ɆŰɖ 

ůɡɜɏɢŮɘŬ, ŬɜŬɚɨŮŰŬɘ ɖ ůɖɛŬɜŰɘəɧŰɖŰŬ Űɖɠ ŰŬɢɨŰɖŰŬɠ ůŰɖɜ ɞŭɘəɐ ŬůűɎɚŮɘŬ əŬɘ 

ůɡɔəŮəɟɘɛɏɜŬ ůŰŬ ɞŭɘəɎ ŬŰɡɢɐɛŬŰŬ. ȷəɞɚɞɡɗŮɑ ɖ əŬŰŬɔɟŬűɐ ɛŮ ɛŮɔŬɚɨŰŮɟɖ 

ůŬűɐɜŮɘŬ Űɞɡ ůŰɧɢɞɡ ˊɞɡ ˊɟɧəŮɘŰŬɘ ɜŬ ŮˊɘŰŮɡɢɗŮɑ ɛɏůŬ Ŭˊɧ Űɖɜ Ůəˊɧɜɖůɖ 

Űɖɠ ȹɘˊɚɤɛŬŰɘəɐɠ ȺɟɔŬůɑŬɠ. ɇɏɚɞɠ, ˊŮɟɘɔɟɎűŮŰŬɘ ůɡɜɞˊŰɘəɎ ɖ ɛŮɗɞŭɞɚɞɔɑŬ 

ˊɞɡ ŬəɞɚɞɡɗɐɗɖəŮ ɔɘŬ Űɖɜ ŭɘŮəˊŮɟŬɑɤůɖ Űɖɠ əŬɘ ɔɘŬ Űɖɜ əŬɚɨŰŮɟɖ əŬŰŬɜɧɖůɖ 

Űɖɠ ˊŬɟŬŰɑɗŮŰŬɘ ɏɜŬ ŭɘɎɔɟŬɛɛŬ ɟɞɐɠ ˊɞɡ ŬˊŮɘəɞɜɑɕŮɘ Űɖɜ ŬɚɚɖɚɞɡɢɑŬ Űɤɜ 

ŮɜŮɟɔŮɘɩɜ ˊɞɡ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŬɜ. 

 

ɇɞ ȾŮűɎɚŬɘɞ 2 ŬˊɞŰŮɚŮɑ Űɖ ɓɘɓɚɘɞɔɟŬűɘəɐ ŬɜŬůəɧˊɖůɖ, ůŰɞ ˊɚŬɑůɘɞ Űɖɠ 

ɞˊɞɑŬɠ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ɛŮɗɞŭɞɚɞɔɑŮɠ əŬɘ ŬˊɞŰŮɚɏůɛŬŰŬ ŮɟŮɡɜɩɜ ɛŮ 

ŬɜŰɘəŮɑɛŮɜɞ ůɡɜŬűɏɠ Űɖɠ ˊŬɟɞɨůŬɠ ȹɘˊɚɤɛŬŰɘəɐɠ ȺɟɔŬůɑŬɠ. ɇɞ əŮűɎɚŬɘɞ 

ŬɡŰɧ ɢɤɟɑɕŮŰŬɘ ůŮ ŭɡɞ ɡˊɞəŮűɎɚŬɘŬ. ɇɞ ˊɟɩŰɞ ŬűɞɟɎ Űɖɜ ˊŬɟɞɡůɑŬůɖ əŬɘ 

ŬɜŬůəɧˊɖůɖ ŬˊɞŰŮɚŮůɛɎŰɤɜ Ŭˊɧ ɏɟŮɡɜŮɠ ůɡɜŬűŮɑɠ ɛŮ Űɞ ŬɜŰɘəŮɑɛŮɜɞ Űɖɠ 

ˊŬɟɞɨůŬɠ ŮɟɔŬůɑŬɠ, əŬɘ Űɞ ŭŮɨŰŮɟɞ Ŭˊɧ ˊŬɟŮɛűŮɟŮɑɠ ɛŮɗɞŭɞɚɞɔɑŮɠ ɛŮ Űɖ 

ɛŮɗɞŭɞɚɞɔɑŬ ˊɞɡ ŬəɞɚɞɡɗɐɗɖəŮ ůŰɖɜ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ. ɄŬɟŬŰɑɗŮɜŰŬɘ 

ŮɟɔŬůɑŮɠ Ŭˊɧ Űɖɜ ȺɚɚɎŭŬ əŬɘ Űɞ ŮɝɤŰŮɟɘəɧ, ɞɘ ɞˊɞɑŮɠ ɏɢɞɡɜ ŭɖɛɞůɘŮɡɗŮɑ ůŮ 

ůɡɜɏŭɟɘŬ, ŮˊɘůŰɖɛɞɜɘəɎ ˊŮɟɘɞŭɘəɎ, ɎɟɗɟŬ ɐ ůɡɔɔɟɎɛɛŬŰŬ. ɄɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ 

ůɨɜɞɣɐ Űɖɠ əɎɗŮ ŮɟɔŬůɑŬɠ ˊɞɡ ˊŮɟɘɚŬɛɓɎɜŮɘ Űɞ ˊɚŬɑůɘɞ Űɖɠ ɏɟŮɡɜŬɠ, Űɖ 

ɛŮɗɞŭɞɚɞɔɑŬ əŬɘ ŰŬ ɓŬůɘəɎ ŬˊɞŰŮɚɏůɛŬŰŬ, ɛŮ ɏɛűŬůɖ ůŰŬ ůŰɞɘɢŮɑŬ ˊɞɡ 

ˊŬɟɞɡůɘɎɕɞɡɜ ůɡɜɎűŮɘŬ ɛŮ Űɞ ŬɜŰɘəŮɑɛŮɜɞ Űɖɠ ˊŬɟɞɨůŬɠ ȹɘˊɚɤɛŬŰɘəɐɠ 

ȺɟɔŬůɑŬɠ. ɆŰɞ Űɏɚɞɠ Űɞɡ əŮűŬɚŬɑɞɡ ůɡɜɞɣɑɕɞɜŰŬɘ əŬɘ ŬɝɘɞɚɞɔɞɨɜŰŬɘ əɟɘŰɘəɎ ɞɘ 

ɏɟŮɡɜŮɠ ɩůŰŮ ɜŬ ŭɘŬˊɘůŰɤɗŮɑ ɞ ɓŬɗɛɧɠ ůŰɞɜ ɞˊɞɑɞ ŮɑɜŬɘ ɘəŬɜɏɠ ɜŬ ůɡɛɓɎɚɞɡɜ 

ůŰɖɜ ˊŬɟɞɨůŬ ȹɘˊɚɤɛŬŰɘəɐ ȺɟɔŬůɑŬ, ŬɚɚɎ əŬɘ ɜŬ ŬɜŬŭŮɑɝɞɡɜ Űɖɜ  

ŬɜŬɔəŬɘɧŰɖŰŬ ŮɝɏŰŬůɖɠ Űɞɡ ŬɜŰɘəŮɘɛɏɜɞɡ Űɖɠ ŮɟɔŬůɑŬɠ.  

 

ɆŰɞ ȾŮűɎɚŬɘɞ 3, ˊŬɟɞɡůɘɎɕŮŰŬɘ Űɞ ɗŮɤɟɖŰɘəɧ ɡˊɧɓŬɗɟɞ ůŰɞ ɞˊɞɑɞ 

ůŰɖɟɑɢŰɖəŮ ɖ ŬɜɎɚɡůɖ Űɤɜ ůŰɞɘɢŮɑɤɜ. ȷɟɢɘəɎ ˊŮɟɘɔɟɎűɞɜŰŬɘ ɓŬůɘəɏɠ 

ɛŬɗɖɛŬŰɘəɏɠ əŬɘ ůŰŬŰɘůŰɘəɏɠ ɏɜɜɞɘŮɠ əŬɘ ůŰɖ ůɡɜɏɢŮɘŬ ŬɜŬɚɨɞɜŰŬɘ ɞɘ 

ˊɟɞɦˊɞɗɏůŮɘɠ ŮűŬɟɛɞɔɐɠ əŬɘ ŰŬ Ůˊɘɛɏɟɞɡɠ ůŰɞɘɢŮɑŬ Űɖɠ ɔɟŬɛɛɘəɐɠ 

ˊŬɚɘɜŭɟɧɛɖůɖɠ (linear regression). ȷəɞɚɞɨɗɤɠ, ˊŬɟɞɡůɘɎɕŮŰŬɘ ɖ ŭɘŬŭɘəŬůɑŬ 

ŬɜɎˊŰɡɝɖɠ ɛɞɜŰɏɚɞɡ əŬɘ ɞɘ ŬˊŬɟŬɑŰɖŰɞɘ ůŰŬŰɘůŰɘəɞɑ ɏɚŮɔɢɞɘ ůŰɞɡɠ ɞˊɞɑɞɡɠ 

ɡˊɞɓɎɚɚŮŰŬɘ. ɇɞ əŮűɎɚŬɘɞ ɞɚɞəɚɖɟɩɜŮŰŬɘ ɛŮ ɛɑŬ ůɨɜŰɞɛɖ ŬɜŬűɞɟɎ ůŰŬ 

ɓɐɛŬŰŬ ˊɞɡ ŬəɞɚɞɡɗɞɨɜŰŬɘ ɔɘŬ Űɖɜ ŮˊŮɝŮɟɔŬůɑŬ ŭŮŭɞɛɏɜɤɜ ůŰɞ Ůɘŭɘəɧ 

ɚɞɔɘůɛɘəɧ ůŰŬŰɘůŰɘəɐɠ ŬɜɎɚɡůɖɠ (SPSS 21.0). 
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ɆŰɞ ȾŮűɎɚŬɘɞ 4 ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ɞɘ ŭɘŬŭɘəŬůɑŮɠ ůɡɚɚɞɔɐɠ əŬɘ 

ŮˊŮɝŮɟɔŬůɑŬɠ Űɤɜ ůŰɞɘɢŮɑɤɜ, ůŰŬ ɞˊɞɑŬ ůŰɖɟɑɢŰɖəŮ ɖ ȹɘˊɚɤɛŬŰɘəɐ 

ȺɟɔŬůɑŬ. ȷɟɢɘəɎ ɔɑɜŮŰŬɘ ŬɜŬűɞɟɎ ůŰɖɜ ˊɖɔɐ ˊɟɞɏɚŮɡůɖɠ Űɤɜ ůŰɞɘɢŮɑɤɜ əŬɘ 

ůŰɖɜ Ůɘŭɘəɐ ŮˊŮɝŮɟɔŬůɑŬ Űɞɡɠ ůŰɞ Microsoft Excel ɩůŰŮ ɜŬ ŬˊɞəŰɐůɞɡɜ Űɖɜ 

ŰŮɚɘəɐ Űɞɡɠ ɛɞɟűɐ. ȷəɞɚɞɡɗŮɑ ɞ Űɟɧˊɞɠ əɤŭɘəɞˊɞɑɖůɖɠ Űɤɜ ůŰɞɘɢŮɑɤɜ ůŰɞ 

Ůɘŭɘəɧ ɚɞɔɘůɛɘəɧ ůŰŬŰɘůŰɘəɐɠ ŬɜɎɚɡůɖɠ. 

 

ɇɞ ȾŮűɎɚŬɘɞ 5 ŮɑɜŬɘ Ŭˊɧ ŰŬ ůɖɛŬɜŰɘəɧŰŮɟŬ Űɖɠ ȹɘˊɚɤɛŬŰɘəɐɠ ȺɟɔŬůɑŬɠ  

əŬɗɩɠ ˊŮɟɘɚŬɛɓɎɜŮɘ Űɖɜ ŬɜŬɚɡŰɘəɐ ˊŮɟɘɔɟŬűɐ Űɖɠ ɛŮɗɞŭɞɚɞɔɑŬɠ ˊɞɡ 

ŮűŬɟɛɧůŰɖəŮ ɤɠ Űɖɜ ŰŮɚɘəɐ ŮɝŬɔɤɔɐ Űɤɜ ŰŮɚɘəɩɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ. ȷɟɢɘəɎ 

ˊŮɟɘɔɟɎűɞɜŰŬɘ ŰŬ ɓɐɛŬŰŬ ˊɞɡ ŬəɞɚɞɡɗɐɗɖəŬɜ ɔɘŬ Űɖɜ ŮűŬɟɛɞɔɐ Űɖɠ 

ɛŮɗɞŭɞɚɞɔɑŬɠ əŬɘ ˊŬɟɞɡůɘɎɕŮŰŬɘ ɖ ŭɘŬŭɘəŬůɑŬ ŬɜɎˊŰɡɝɖɠ Űɞɡ ɛŬɗɖɛŬŰɘəɞɨ 

ɛɞɜŰɏɚɞɡ. ɄŬɟɞɡůɘɎɕɞɜŰŬɘ ŰŬ ŭŮŭɞɛɏɜŬ Ůɘůɧŭɞɡ əɘ Ůɝɧŭɞɡ, ɛŮ ɘŭɘŬɑŰŮɟɖ 

ɏɛűŬůɖ ůŰɞɡɠ ůŰŬŰɘůŰɘəɞɨɠ Ůɚɏɔɢɞɡɠ ŬɝɘɞˊɘůŰɑŬɠ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ, Ůɜɩ 

ŰŬ ŰŮɚɘəɎ ŬˊɞŰŮɚɏůɛŬŰŬ ůɡɜɞŭŮɨɞɜŰŬɘ Ŭˊɧ Űɘɠ ŬɜŰɑůŰɞɘɢŮɠ ɛŬɗɖɛŬŰɘəɏɠ 

ůɢɏůŮɘɠ əŬɘ Űɖɜ ˊŮɟɘɔɟŬűɐ Űɞɡɠ ɔɘŬ Űɖɜ  ŮɡəɞɚɧŰŮɟɖ əŬŰŬɜɧɖůɐ Űɞɡɠ. 

 

ɇɞ ȾŮűɎɚŬɘɞ 6 ŬˊɞŰŮɚŮɑ Űɞ ŰŮɚŮɡŰŬɑɞ əŮűɎɚŬɘɞ Űɖɠ ˊŬɟɞɨůŬɠ ȹɘˊɚɤɛŬŰɘəɐɠ 

ȺɟɔŬůɑŬɠ. ɆŮ ŬɡŰɧ ˊŮɟɘɚŬɛɓɎɜɞɜŰŬɘ ŰŬ ŰŮɚɘəɎ ůɡɛˊŮɟɎůɛŬŰŬ ˊɞɡ 

ˊɟɞɏəɡɣŬɜ ɨůŰŮɟŬ Ŭˊɧ Űɖɜ ŮɟɛɖɜŮɑŬ Űɤɜ ɛŬɗɖɛŬŰɘəɩɜ ɛɞɜŰɏɚɤɜ. 

ȷˊɞŰŮɚɞɨɜ ɛɑŬ ůɨɜɗŮůɖ ŬɟəŮŰɩɜ ˊɞůɞŰɘəɞˊɞɘɘɛɏɜɤɜ ůŰɞɘɢŮɑɤɜ ůŮ 

ůɡɜŭɡŬůɛɧ ɛŮ ŰŬ Ůˊɘɛɏɟɞɡɠ ŬˊɞŰŮɚɏůɛŬŰŬ Űɞɡ ˊɟɞɖɔɞɨɛŮɜɞɡ əŮűŬɚŬɑɞɡ. 

ȺˊɘˊɟɧůɗŮŰŬ əŬŰŬɔɟɎűɞɜŰŬɘ ˊɟɞŰɎůŮɘɠ ɔɘŬ ˊŮɟŬɘŰɏɟɤ ɏɟŮɡɜŬ ůŰɞ 

ŬɜŰɘəŮɑɛŮɜɞ Űɖɠ ȹɘˊɚɤɛŬŰɘəɐɠ ȺɟɔŬůɑŬɠ ŮɑŰŮ ɛŮ ɎɚɚŮɠ ɛŮɗɧŭɞɡɠ ŮɑŰŮ ɛŮ 

ŮɝɏŰŬůɖ ˊɟɧůɗŮŰɤɜ ˊŬɟŬɛɏŰɟɤɜ əŬɘ ɛŮŰŬɓɚɖŰɩɜ. 

 

ɆŰɞ ȾŮűɎɚŬɘɞ 7 ˊŬɟŬŰɑɗŮŰŬɘ ɞ əŬŰɎɚɞɔɞɠ Űɤɜ ɓɘɓɚɘɞɔɟŬűɘəɩɜ ŬɜŬűɞɟɩɜ. 

Ƀ əŬŰɎɚɞɔɞɠ ŬɡŰɧɠ ˊŮɟɘɚŬɛɓɎɜŮɘ ŬɜŬűɞɟɏɠ ˊɞɡ Ŭűɞɟɞɨɜ Űɧůɞ ůŮ ɏɟŮɡɜŮɠ 

ˊɞɡ ˊŬɟɞɡůɘɎůŰɖəŬɜ ůŰŬ əŮűɎɚŬɘŬ Űɖɠ ŮɘůŬɔɤɔɐɠ əŬɘ Űɖɠ ɓɘɓɚɘɞɔɟŬűɘəɐɠ 

ŬɜŬůəɧˊɖůɖɠ, ɧůɞ əŬɘ ůŮ ůŰŬŰɘůŰɘəɏɠ ɏɜɜɞɘŮɠ əŬɘ ɛŮɗɧŭɞɡɠ ˊɞɡ ŬɜŬɚɨɗɖəŬɜ 

ůŰɞ ɗŮɤɟɖŰɘəɧ ɡˊɧɓŬɗɟɞ. 

  



ɼʶ˒ʱ˂ʰʽˇ м  ɳɹʅɮɱʍɱɶ 

- 14 - 
 

  



ɼʶ˒ʱ˂ʰʽˇ н  ɰɹɰɽɹʁɱʄɮʊɹɼɶ ɮɿɮʅɼʁʃɶʅɶ 

- 15 - 
 

2. ȸȽȸȿȽɃũɅȷūȽȾȼ ȷɁȷɆȾɃɄȼɆȼ 

 

 

2.1. ũŮɜɘəɎ 

 

ɇɞ əŮűɎɚŬɘɞ ŬɡŰɧ ŬűɞɟɎ ůŰɖ ɓɘɓɚɘɞɔɟŬűɘəɐ ŬɜŬůəɧˊɖůɖ əŬɘ ˊŮɟɘɚŬɛɓɎɜŮɘ 

ɏɟŮɡɜŮɠ ůŰɞɜ ŰɞɛɏŬ Űɖɠ ɞŭɘəɐɠ ŬůűɎɚŮɘŬɠ, ɞɘ ɞˊɞɑŮɠ ɏɢɞɡɜ ˊɟŬɔɛŬŰɞˊɞɘɖɗŮɑ 

ŮɑŰŮ ůŰɖɜ ȺɚɚɎŭŬ ŮɑŰŮ ůŰɞ ŮɝɤŰŮɟɘəɧ, əŬɘ Űɞ ŬɜŰɘəŮɑɛŮɜɞ ɐ/əŬɘ ɖ ɛŮɗɞŭɞɚɞɔɑŬ 

Űɞɡɠ ˊŬɟɞɡůɘɎɕɞɡɜ ůɡɜɎűŮɘŬ ɛŮ Űɖɜ ˊŬɟɞɨůŬ ȹɘˊɚɤɛŬŰɘəɐ ȺɟɔŬůɑŬ.  

 

ɆɡɔəŮəɟɘɛɏɜŬ, ˊŬɟɞɡůɘɎɕɞɜŰŬɘ əŬŰŬɟɢɐɜ ɏɟŮɡɜŮɠ ˊɞɡ ŬɜŬűɏɟɞɜŰŬɘ ůŰɖɜ 

əŬŰŬɜɧɖůɖ Űɖɠ ůɡɛˊŮɟɘűɞɟɎɠ Űɤɜ ɞŭɖɔɩɜ ɛɏůɤ ŰŮɢɜɞɚɞɔɘəɩɜ ůɡůəŮɡɩɜ, 

ˊɟɞůŬɟɛɞůɛɏɜŬ ůŰɞɜ ŮɔəɏűŬɚɞ Űɞɡ ŬɡŰɞəɘɜɐŰɞɡ, əŬɗɩɠ ůŰɖɜ ˊŬɟɞɨůŬ 

ȹɘˊɚɤɛŬŰɘəɐ ȺɟɔŬůɑŬ ɗŬ ŮɝŮŰŬůŰŮɑ ɖ ŮˊɑŭɟŬůɖ Űɖɠ ŰŬɢɨŰɖŰŬɠ, ŬɜɎɚɞɔŬ ɛŮ Űɖ 

ůɡɛˊŮɟɘűɞɟɎ əŬɘ ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɞɡ ɞŭɖɔɞɨ, ɛŮ ŭŮŭɞɛɏɜŬ űɡůɘəɐɠ 

ɞŭɐɔɖůɖɠ,  ˊɞɡ ɏɢɞɡɜ ůɡɚɚŮɢɗŮɑ Ŭˊɧ Űɞ əɘɜɖŰɧ Űɖɚɏűɤɜɞ. ũɘŬ əɎɗŮ 

ŮˊɘůŰɖɛɞɜɘəɐ ŮɟɔŬůɑŬ ˊŬɟɞɡůɘɎɕŮŰŬɘ ůɨɜŰɞɛɖ ůɨɜɞɣɖ, ɛŮ ɏɛűŬůɖ ůŰɖ 

ɛŮɗɞŭɞɚɞɔɑŬ ɖ ɞˊɞɑŬ ŬəɞɚɞɡɗɐɗɖəŮ əŬɘ ůŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ ŰŬ ɞˊɞɑŬ 

ˊɟɞɏəɡɣŬɜ. ɀɏůɤ Űɖɠ ŬɜŬůəɧˊɖůɖɠ Űɤɜ ɛŮɗɞŭɞɚɞɔɘɩɜ Űɤɜ ŮɟŮɡɜɩɜ 

ŬɡŰɩɜ, ŮˊɘɢŮɘɟɐɗɖəŮ ɞ ˊɟɞůŭɘɞɟɘůɛɧɠ ɛɘŬɠ əŬŰɎɚɚɖɚɖɠ ɛŮɗɧŭɞɡ əŬɘ 

əŬŰɎɚɚɖɚɤɜ ˊŬɟŬɛɏŰɟɤɜ ɔɘŬ Űɖɜ ŬɜŰɘɛŮŰɩˊɘůɖ Űɞɡ ŬɜŰɘəŮɘɛɏɜɞɡ Űɖɠ 

ȹɘˊɚɤɛŬŰɘəɐɠ ȺɟɔŬůɑŬɠ. 

 

2.2. ɆɡɜŬűŮɑɠ ɏɟŮɡɜŮɠ  

 

2.2.1. ɆɡůŰɐɛŬŰŬ əŬŰŬɔɟŬűɐɠ Ůˊɑ Űɤɜ ɞɢɖɛɎŰɤɜ 

 

ɆŰɞ ɡˊɞəŮűɎɚŬɘɞ ŬɡŰɧ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ŰŬ ɓŬůɘəɎ ůɖɛŮɑŬ ŮɟŮɡɜɩɜ ɞɘ ɞˊɞɑŮɠ 

ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɖ ɛŮɚɏŰɖ ůɡɛˊŮɟɘűɞɟɎɠ ɞŭɖɔɩɜ, ůŰŬ ɞɢɐɛŬŰŬ Űɤɜ ɞˊɞɑɤɜ 

ɏɢɞɡɜ ŮɔəŬŰŬůŰŬɗŮɑ ŮɘŭɘəɎ ŭɘŬɔɜɤůŰɘəɎ ůɡůŰɐɛŬŰŬ. Ƀɘ ɏɟŮɡɜŮɠ ŬɡŰɏɠ ŮɑɜŬɘ 

ŭɖɛɞůɘŮɡɛɏɜŮɠ ůŮ ŮˊɘůŰɖɛɞɜɘəɎ ˊŮɟɘɞŭɘəɎ əŬɘ ŬˊɞŰŮɚɞɨɜ ɛɏɟɞɠ Űɖɠ ŭɘŮɗɜɞɨɠ 

ɓɘɓɚɘɞɔɟŬűɑŬɠ ɔɨɟɤ Ŭˊɧ Űɞ ůɡɔəŮəɟɘɛɏɜɞ ŬɜŰɘəŮɑɛŮɜɞ Űɖɠ ɞŭɘəɐɠ ŬůűɎɚŮɘŬɠ. 

Ɇəɞˊɧɠ ŮɑɜŬɘ ɖ ůɨɔəɟɘůɖ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ Űɖɠ ˊŬɟɞɨůŬɠ ŮɟɔŬůɑŬɠ ɛŮ 

ɎɚɚŮɠ ŮɟɔŬůɑŮɠ ɛŮ ˊŬɟŮɛűŮɟɏɠ ˊŮɟɘŮɢɧɛŮɜɞ. 

 

Ƀɘ ɏɟŮɡɜŮɠ ˊɞɡ ˊŬɟŬŰɑɗŮɜŰŬɘ ŮɑɜŬɘ ɞɘ Ůɝɐɠ (ɛŮ ɢɟɞɜɞɚɞɔɘəɐ ůŮɘɟɎ): 

 

ǒOhta, Tohru, and Shouji Nakajima. "Development of a driving data 

recorder." JSAE Review, p:255-258, 1994. 

 

ǒToledo, Tomer, Oren Musicant, and Tsippy Lotan. "In-vehicle data 

recorders for monitoring and feedback on driversô behavior." 

Transportation Research Part C: Emerging Technologies, p: 320-331, 

2008. 
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ǒZaldivar, Jorge, et al. "Providing accident detection in vehicular 

networks through OBD-II devices and Android-based smartphones." 

Local Computer Networks (LCN), 2011. 

 

ǒYannis G., Tselentis D., Papadimitriou E., Mavromatis S.. "Star rating 

driver traffic and safety behavior through OBD and smartphone data 

collection." Proceedings of the International Conference on Artificial 

Intelligence and Intelligent Transport Systems, Technical University of 

Brest, Brest, Belarus, 2016. 

 

ǒTselentis D.I., Yannis G., Vlahogianni E.I.. "Innovative motor insurance 

schemes: A review of current practices and emerging challenges." 

Accident Analysis & Prevention, p:139-148, 2017 

 

 

2.2.1.1. Development of a driving data recorder (1994) 

 

ȼ ɏɟŮɡɜŬ ŬɡŰɐ ŬˊɞŰŮɚŮɑ ɛɑŬ Ŭˊɧ Űɘɠ ˊɟɩŰŮɠ ˊɟɞůˊɎɗŮɘŮɠ ŬɜɎˊŰɡɝɖɠ Ůɜɧɠ 

ɞɟɔɎɜɞɡ əŬŰŬɔɟŬűɐɠ ŭŮŭɞɛɏɜɤɜ Ŭˊɧ Űɞɜ ŮɔəɏűŬɚɞ Űɞɡ ŬɡŰɞəɘɜɐŰɞɡ. Ƀ 

ůəɞˊɧɠ Űɖɠ ŮɑɜŬɘ ɜŬ ˊŬɟɞɡůɘɎůŮɘ ɛɑŬ ɔŮɜɘəɐ Ůˊɘůəɧˊɖůɖ Űɞɡ ɞɟɔɎɜɞɡ ŬɡŰɞɨ 

(DDR -Driving Data Recorded) əŬɘ ɜŬ ˊŬɟŬɗɏůŮɘ Űɟɧˊɞɡɠ ɢɟɖůɘɛɞˊɞɑɖůɐɠ 

Űɞɡ. 

 

ȸŬůɘəɎ ůŰɞɘɢŮɑŬ: 

ǒɇɞ DDR ŮɑɜŬɘ ŬɟəŮŰɎ ɛɘəɟɧ əŬɘ ŮɚŬűɟɨ ɩůŰŮ ɜŬ ɛɖɜ ŭɖɛɘɞɡɟɔŮɑ 

ˊɟɧɓɚɖɛŬ ůŰɞ ɧɢɖɛŬ. 

ǒȺɑɜŬɘ, Ůˊɑůɖɠ, ůɢŮŭɘŬůɛɏɜɞ ɩůŰŮ ɜŬ ɛɖɜ əŬŰŬɜŬɚɩɜŮɘ ɛŮɔɎɚɖ ˊɞůɧŰɖŰŬ 

ɛˊŬŰŬɟɑŬɠ Ŭˊɧ Űɞ ɧɢɖɛŬ. 

ǒɀˊɞɟŮɑ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ ɔɘŬ 9.000 ɩɟŮɠ ɞŭɐɔɖůɖɠ ɐ 100.000 

ɢɘɚɘɧɛŮŰɟŬ. 

ǒɇŬ ŭŮŭɞɛɏɜŬ, ŰŬ ɞˊɞɑŬ ŬˊɞɗɖəŮɨɞɜŰŬɘ ŬɟɢɘəɎ ůŮ ɛɑŬ əɎɟŰŬ ɛɜɐɛɖɠ, 

ɛˊɞɟɞɨɜ ɜŬ ŬɜŬɚɡɗɞɨɜ ɛɏůɤ ˊɟɞůɤˊɘəɞɨ ȼ/Ɉ. 

 

ɈˊɎɟɢɞɡɜ ŭɨɞ Űɟɧˊɞɘ ɛŮ Űɞɡɠ ɞˊɞɑɞɡɠ ɛˊɞɟɞɨɜ ɜŬ ŮɔɔɟŬűɞɨɜ ŰŬ ŭŮŭɞɛɏɜŬ 

ɞŭɐɔɖůɖɠ: 

 

Ŭ)ɆɨůŰɖɛŬ ˊɞɡ ɓŬůɑɕŮŰŬɘ ůŰɞ ɢɟɧɜɞ, ɧˊɞɡ ŰŬ ŭŮŭɞɛɏɜŬ ŰɞˊɞɗŮŰɞɨɜŰŬɘ 

ůŮ ŭɘŬŭɞɢɘəɐ ůŮɘɟɎ 

ɓ)ɆɨůŰɖɛŬ ˊɞɡ ɓŬůɑɕŮŰŬɘ ůŰɖ ůɡɢɜɧŰɖŰŬ, ɧˊɞɡ ɖ ŰɞˊɞɗɏŰɖůɖ Űɤɜ 

ŭŮŭɞɛɏɜɤɜ ɔɑɜŮŰŬɘ ɛŮ ɓɎůɖ ŮɑŰŮ Űɖ ůɡɢɜɧŰɖŰŬ ɢɟɐůɖɠ ŮɑŰŮ Űɖ ůɡɢɜɧŰɖŰŬ 

ŮɛűɎɜɘůɖɠ. 

 

http://www.nrso.ntua.gr/geyannis/el/pub/pc238star-rating-driver-traffic-and-safety-behavior-through-obd-and-smartphone-data-collection-gr/
http://www.nrso.ntua.gr/geyannis/el/pub/pc238star-rating-driver-traffic-and-safety-behavior-through-obd-and-smartphone-data-collection-gr/
http://www.nrso.ntua.gr/geyannis/el/pub/pc238star-rating-driver-traffic-and-safety-behavior-through-obd-and-smartphone-data-collection-gr/
http://www.nrso.ntua.gr/geyannis/el/pub/pc238star-rating-driver-traffic-and-safety-behavior-through-obd-and-smartphone-data-collection-gr/
http://www.nrso.ntua.gr/geyannis/el/pub/pc238star-rating-driver-traffic-and-safety-behavior-through-obd-and-smartphone-data-collection-gr/
http://www.nrso.ntua.gr/geyannis/el/pub/pj119-innovative-motor-insurance-schemes-a-review-of-current-practices-and-emerging-challenges-gr/
http://www.nrso.ntua.gr/geyannis/el/pub/pj119-innovative-motor-insurance-schemes-a-review-of-current-practices-and-emerging-challenges-gr/
http://www.nrso.ntua.gr/geyannis/el/pub/pj119-innovative-motor-insurance-schemes-a-review-of-current-practices-and-emerging-challenges-gr/
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ȷɜɎɚɞɔŬ ɛŮ Űɘɠ ŮɜŰɞɚɏɠ ŮɔɔɟŬűɐɠ, Űɞ DDR ɛˊɞɟŮɑ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ ɔɘŬ ɜŬ 

ůɡɚɚɏɔŮɘ ůŰɞɘɢŮɑŬ ɧˊɤɠ ɞ ůɡɜɞɚɘəɧɠ ɢɟɧɜɞɠ ɞŭɐɔɖůɖɠ, ɖ ůɡɜɞɚɘəɐ ŬˊɧůŰŬůɖ 

ˊɞɡ ŭɘɏɜɡůŮ ɞ ɞŭɖɔɧɠ, ˊɧůŮɠ űɞɟɏɠ ɎɜŬɣŮ ɐ ɏůɓɖůŮ ɖ ɛɖɢŬɜɐ Űɞɡ 

ŬɡŰɞəɘɜɐŰɞɡ ə.Ű.ɚ.. 

 

Ⱥɜ əŬŰŬəɚŮɑŭɘ, Űɞ DDR ůɢŮŭɘɎůŰɖəŮ ɔɘŬ ɜŬ əŬŰŬɔɟɎɣŮɘ Űɘɠ ůɡɜɗɐəŮɠ 

ɞŭɐɔɖůɖɠ Ůɜɧɠ ŬɡŰɞəɘɜɐŰɞɡ ůŮ əŬɜɞɜɘəɏɠ ůɡɜɗɐəŮɠ ɞŭɞůŰɟɩɛŬŰɞɠ əŬɘ ɜŬ 

ŬɜŬɚɨůŮɘ Űɖ ůɡɛˊŮɟɘűɞɟɎ Űɞɡ ɞŭɖɔɞɨ ůŰɞ ŭɟɧɛɞ. Ⱥˊɞɛɏɜɤɠ, ɐŰŬɜ ŭɡɜŬŰɧ ɜŬ 

ůɡůůɤɟŮɡŰɞɨɜ ˊɞůɞŰɘəɎ ůŰɞɘɢŮɑŬ ɞŭɐɔɖůɖɠ ŰŬ ɞˊɞɑŬ ɗŬ əŬŰŬŭŮɘəɜɨɞɡɜ Űɞ 

ˊɟɞűɑɚ Űɞɡ ɞŭɖɔɞɨ. 

 

 

2.2.1.2. In-vehicle data recorders for monitoring and feedback on 

driversô behavior (2008) 

 

ɇɞ ŬɜŰɘəŮɑɛŮɜɞ Űɖɠ ŮɟɔŬůɑŬɠ ŬɡŰɐɠ ŮɑɜŬɘ ɖ ŭɘŮɟŮɨɜɖůɖ Űɖɠ ůɡɛˊŮɟɘűɞɟɎɠ Űɤɜ 

ɞŭɖɔɩɜ ɛɏůɤ Ůɜɧɠ ůɡůŰɐɛŬŰɞɠ əŬŰŬɔɟŬűɐɠ ŭŮŭɞɛɏɜɤɜ, ɞɜɧɛŬŰɘ Drive 

Diagnostics, Űɞ ɞˊɞɑɞ ŮɑɜŬɘ ˊɟɞůŬɟɛɞůɛɏɜɞ ůŰɞ ŮůɤŰŮɟɘəɧ Űɞɡ ŬɡŰɞəɘɜɐŰɞɡ, 

ɏɢŮɘ ŭɘŬůŰɎůŮɘɠ 11x6x3 ŮəŬŰɞůŰɎ əŬɘ űɞɟŰɑɕŮŰŬɘ Ŭˊɧ Űɖɜ ɛˊŬŰŬɟɑŬ Űɞɡ 

ɞɢɐɛŬŰɞɠ. 

 

ȼ ɛɏɗɞŭɞɠ Űɖɠ ɏɟŮɡɜŬɠ ɐŰŬɜ ɖ Ůɝɐɠ: ɇɞ ůɨůŰɖɛŬ ůɡɚɚɏɔŮɘ ůŰɞɘɢŮɑŬ ɧˊɤɠ ɖ 

ŮˊɘŰɎɢɡɜůɖ Űɞɡ ɞɢɐɛŬŰɞɠ (əŬŰɎ x, y), ɖ ŰŬɢɨŰɖŰɎ Űɞɡ, ɖ Ŭəɟɘɓɐɠ ɗɏůɖ Űɞɡ 

ɛɏůɤ ůɡɜŰŮŰŬɔɛɏɜɤɜ ɛŮ Űɖ ɓɞɐɗŮɘŬ Űɞɡ GPS, ɖ əŬŰŬɜɎɚɤůɖ əŬɡůɑɛɤɜ, ɞ 

ůɡɜɞɚɘəɧɠ ɢɟɧɜɞɠ ŰŬɝɘŭɘɞɨ əŰɚ. ɆŮ ŬɜŰɑɗŮůɖ ɛŮ ɎɚɚŬ ˊŬɟɧɛɞɘŬ ůɡůŰɐɛŬŰŬ, ɖ 

ɛŮŰɎŭɞůɖ Űɤɜ ˊɚɖɟɞűɞɟɘɩɜ ɛɏůɤ Űɞɡ DriveDiagnostics ɔɑɜŮŰŬɘ ůɡɜŮɢɩɠ əŬɘ 

ůŮ ˊɟŬɔɛŬŰɘəɧ ɢɟɧɜɞ, ˊŬɟɧɚɞ ˊɞɡ Űɞ ɧɢɖɛŬ ɓɟɑůəŮŰŬɘ Ůɜ əɘɜɐůŮɘ. 

 

Ɇəɞˊɧɠ Űɖɠ ůɡɔəŮəɟɘɛɏɜɖɠ ŮɟɔŬůɑŬɠ ŮɑɜŬɘ ɜŬ ŮəŰɘɛɐůŮɘ Űɖ ůɡɛˊŮɟɘűɞɟɎ Űɤɜ 

ɞŭɖɔɩɜ, əŬŰŬɛŮŰɟɩɜŰŬɠ Űɞɜ Űɟɧˊɞ ɞŭɐɔɖůɐɠ Űɞɡɠ ɛɏůɤ ůɡɔəŮəɟɘɛɏɜɤɜ 

ˊŬɟŬɛɏŰɟɤɜ (ůɡɢɜɧŰɖŰŬ ŬɚɚŬɔɐɠ ɚɤɟɑŭɤɜ, ŬˊɧŰɞɛŬ űɟŮɜŬɟɑůɛŬŰŬ əŬɘ 

ŮˊɘŰŬɢɨɜůŮɘɠ, ɡˊŮɟɓɞɚɘəɐ ŰŬɢɨŰɖŰŬ). ȳɚŮɠ ŬɡŰɏɠ ɞɘ ˊɚɖɟɞűɞɟɑŮɠ 

ɛŮŰŬűɏɟɞɜŰŬɘ ɛɏůɤ ŬůɨɟɛŬŰɤɜ ŭɘəŰɨɤɜ ůŮ ɏɜŬɜ ŭɘŬəɞɛɘůŰɐ, ɞ ɞˊɞɑɞɠ Űɘɠ 

ŬˊɞɗɖəŮɨŮɘ ɩůŰŮ ɔɘŬ əɎɗŮ ɞŭɖɔɧ ɜŬ ɡˊɎɟɢŮɘ ɏɜŬɠ ůɡɔəŮəɟɘɛɏɜɞɠ űɎəŮɚɞɠ ɛŮ 

ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɞɡ (Ŭɟɘɗɛɧɠ ɞɢɐɛŬŰɞɠ, ɛɏůɖ əŬŰŬɜɎɚɤůɖ əŬɡůɑɛɤɜ, 

ůɡɛɛŮŰɞɢɐ ůŮ ɞŭɘəɎ ŬŰɡɢɐɛŬŰŬ əŰɚ.). ɇɏɚɞɠ, ɞɘ ɞŭɖɔɞɑ əŬŰŬŰɎůůɞɜŰŬɘ ůŮ ŰɟŮɘɠ 

əŬŰɖɔɞɟɑŮɠ (ˊɟɞůŮəŰɘəɞɑ, əŬɜɞɜɘəɞɑ əŬɘ ŮˊɘɗŮŰɘəɞɑ), ŬɜɎɚɞɔŬ ɛŮ Űɞ ˊɟɞűɑɚ ˊɞɡ 

ˊɟɞəɨˊŰŮɘ Ŭˊɧ ŰŬ ŭŮŭɞɛɏɜŬ. 

 

ɇŬ ŬˊɞŰŮɚɏůɛŬŰŬ ɏŭŮɘɝŬɜ ɧŰɘ ɖ Ŭɟɢɘəɐ ɏəɗŮůɖ Űɤɜ ůɡɛɛŮŰŮɢɧɜŰɤɜ ůŰɞ 

ˊŮɑɟŬɛŬ ŮɑɢŮ ůɖɛŬɜŰɘəɐ ŮˊɑŭɟŬůɖ ůŰɖ ɓŮɚŰɑɤůɖ Űɖɠ ɞŭɖɔɘəɐɠ Űɞɡɠ 

ůɡɛˊŮɟɘűɞɟɎɠ əŬɘ Űɖɠ ɞŭɘəɐɠ ŬůűɎɚŮɘŬɠ. Ⱥˊɘˊɚɏɞɜ, ɖ ˊɟɧůɓŬůɖ ˊɞɡ ŮɑɢŬɜ 

ůŰŬ ŭŮŭɞɛɏɜŬ Űɞɡ ůɡůŰɐɛŬŰɞɠ Űɞɡɠ ɓɞɐɗɖůŮ ɜŬ əŬŰŬɚɎɓɞɡɜ ŰŬ ůűɎɚɛŬŰŬ 

ˊɞɡ ŭɘŬˊɟɎŰŰɞɡɜ ůŰɞ ŭɟɧɛɞ. ɄŬɟɧɚŬ ŬɡŰɎ, ɖ ɏɟŮɡɜŬ ɏŭŮɘɝŮ ɧŰɘ Ŭɜ ŭŮɜ 
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ɡˊɎɟɝŮɘ ˊŮɟŬɘŰɏɟɤ ŮɜŭɘŬűɏɟɞɜ ɔɘŬ Űɖɜ əŬŰŬɔɟŬűɐ Űɖɠ ɞŭɖɔɘəɐɠ 

ůɡɛˊŮɟɘűɞɟɎɠ Űɤɜ Ŭɜɗɟɩˊɤɜ, ɛŮŰɎ Ŭˊɧ ɏɜŬ ɛɘəɟɧ ɢɟɞɜɘəɧ ŭɘɎůŰɖɛŬ ŭŮɜ 

ˊŬɟŬŰɖɟŮɑŰŬɘ əŬɛɑŬ ˊɟɧɞŭɞɠ. ɆŰɖɜ Ůɜ ɚɧɔɤ ŮɟɔŬůɑŬ, ɖ ŮˊɑŭɟŬůɖ Űɞɡ Drive 

Diagnostics əŬɘ ůŰɞɡɠ ŰɟɘɎɜŰŬ-ŰɟŮɘɠ ɞŭɖɔɞɨɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ŮɑɢŮ 

ŮɝŬűŬɜɘůŰŮɑ ɛŮ Űɞ ˊɏɟŬɠ ˊɏɜŰŮ ɛɖɜɩɜ. 

 

 

2.2.1.3. Providing accident detection in vehicular networks through 

OBD-II devices and Android-based smartphones (2011) 

 

Ɇəɞˊɧɠ Űɖɠ ɏɟŮɡɜŬɠ ŬɡŰɐɠ ŮɑɜŬɘ ɖ ŬɜɎˊŰɡɝɖ ɛɘŬɠ ŮűŬɟɛɞɔɐɠ ɔɘŬ əɘɜɖŰɎ 

ŰɖɚŮűɤɜɎ ɛŮ ɚɞɔɘůɛɘəɧ Android ɖ ɞˊɞɑŬ ˊŬɟŬəɞɚɞɡɗŮɑ Űɞ ɧɢɖɛŬ ɛɏůɤ Űɞɡ 

ůɡůŰɐɛŬŰɞɠ OBD-II (On Board Diagnostics) əŬɘ ŬɜɘɢɜŮɨŮɘ ɞŭɘəɎ ŬŰɡɢɐɛŬŰŬ. 

 

ɇɞ ůɨůŰɖɛŬ OBD ŬɜŬˊŰɨɢɗɖəŮ ůŰɘɠ ȼɜɤɛɏɜŮɠ ɄɞɚɘŰŮɑŮɠ ȷɛŮɟɘəɐɠ əŬɘ ŮɑɢŮ ɤɠ 

ůŰɧɢɞ Űɖɜ ŬɜɑɢɜŮɡůɖ ɛɖɢŬɜɘəɩɜ ˊɟɞɓɚɖɛɎŰɤɜ ůŰɞ ɧɢɖɛŬ, ŰŬ ɞˊɞɑŬ 

ˊɟɞəŬɚɞɨůŬɜ ɡɣɖɚɎ ŮˊɑˊŮŭŬ Ůəˊɞɛˊɐɠ ɟɨˊɤɜ, ˊɎɜɤ Ŭˊɧ ŰŬ ŬˊɞŭŮəŰɎ 

ɧɟɘŬ. ũɘŬ ɜŬ Űɞ ŮˊɘŰɨɢŮɘ ŬɡŰɧ, Űɞ ůɨůŰɖɛŬ ŮɑɜŬɘ ůɡɜŭŮŭŮɛɏɜɞ ɛŮ Űɖɜ ɛɖɢŬɜɐ 

Űɞɡ ŬɡŰɞəɘɜɐŰɞɡ əŬɘ ɧŰŬɜ ŬɜɘɢɜŮɨůŮɘ ɏɜŬ ˊɟɧɓɚɖɛŬ, Űɞ ŬˊɞɗɖəŮɨŮɘ ůŰɖ ɛɜɐɛɖ 

Űɞɡ ɩůŰŮ ɜŬ ŮˊɘŭɘɞɟɗɤɗŮɑ ŬɟɔɧŰŮɟŬ Ŭˊɧ Űɞɡɠ Ůɘŭɘəɞɨɠ.  

 

ȼ ɛɏɗɞŭɞɠ Űɖɠ ŮɟɔŬůɑŬɠ ŬɡŰɐɠ ůŰɖɟɑɢɗɖəŮ əŬŰɎ ɏɜŬ ůəɏɚɞɠ ůŰɞ ůɡɔəŮəɟɘɛɏɜɞ 

ůɨůŰɖɛŬ. ɇɞ əɘɜɖŰɧ Űɖɚɏűɤɜɞ ůɡɜŭɏŮŰŬɘ ɛɏůɤ Bluetooth ɛŮ Űɞ ɛɖɢɎɜɖɛŬ 

OBD-II əŬɘ ɚŬɛɓɎɜŮɘ ˊɚɖɟɞűɞɟɑŮɠ ůɢŮŰɘəɎ ɛŮ Űɖɜ əŬŰɎůŰŬůɖ Űɞɡ ɞɢɐɛŬŰɞɠ. 

Ⱥˊɘˊɚɏɞɜ, ɛɏůɤ GPS, ɔɜɤɟɑɕŮɘ Űɖɜ ŰŬɢɨŰɖŰŬ əŬɘ Űɖɜ Ŭəɟɘɓɐɠ ŰɞˊɞɗŮůɑŬ Űɞɡ. 

ũɘŬ Űɖɜ ŬɜɑɢɜŮɡůɖ Űɞɡ ɞŭɘəɞɨ ŬŰɡɢɐɛŬŰɞɠ, 2 ˊŬɟɎɛŮŰɟɞɘ ɏɢɞɡɜ ɚɖűɗŮɑ 

ɡˊɧɣɘɜ. ȼ ɛɑŬ ŬűɞɟɎ Űɖɜ ŮɜŮɟɔɞˊɞɑɖůɖ Űɞɡ ůɡůŰɐɛŬŰɞɠ Űɤɜ ŬŮɟɧůŬəɤɜ əŬɘ 

ɖ Ɏɚɚɖ Űɖɜ ŮˊɘŰɎɢɡɜůɖ Űɞɡ ŬɡŰɞəɘɜɐŰɞɡ, ɧˊɞɡ ˊɞɚɨ ɡɣɖɚɏɠ Űɘɛɏɠ Űɞɡ G 

ɚŬɛɓɎɜɞɡɜ ɢɩɟŬ ɛɧɜɞɜ ɧŰŬɜ ůɞɓŬɟɎ ŬŰɡɢɐɛŬŰŬ ůɡɛɓŬɑɜɞɡɜ, əŬɗɩɠ ɞɨŰŮ ŰŬ 

ɛɞɜɞɗɏůɘŬ Űɖɠ Formula 1 ɛˊɞɟɞɨɜ ɜŬ ˊɘɎůɞɡɜ ŰɏŰɞɘŮɠ Űɘɛɏɠ.  

 

Ⱥˊɞɛɏɜɤɠ, ɛɧɚɘɠ ŬɜɘɢɜŮɡɗŮɑ ɧŰɘ ɏɜŬ ŬŰɨɢɖɛŬ ɏɢŮɘ ɔɑɜŮɘ, Ŭɛɏůɤɠ ŮɘŭɞˊɞɘŮɑŰŬɘ 

ŮɑŰŮ ɛŮ ɔɟŬˊŰɧ ɛɐɜɡɛŬ ŮɑŰŮ ɛŮ email ɏɜŬ ɎŰɞɛɞ Űɖɠ Ůˊɘɚɞɔɐɠ Űɞɡ ɞŭɖɔɞɨ, Űɞ 

ɞˊɞɑɞ ɏɢŮɘ ŬˊɞűŬůɘůŰŮɑ Ŭˊɧ Űɖɜ Ŭɟɢɐ Űɖɠ ɏɟŮɡɜŬɠ, əŬɘ ɔɑɜŮŰŬɘ əɚɐůɖ ůŰɖɜ 

ɎɛŮůɖ ɓɞɐɗŮɘŬ əŬɘ Űɖɜ ŬůŰɡɜɞɛɑŬ. Ƀɘ ůɡɜŰŮŰŬɔɛɏɜŮɠ Űɞɡ ɞɢɐɛŬŰɞɠ ˊɞɡ 

ɚŬɛɓɎɜɞɜŰŬɘ Ŭˊɧ Űɞ GPS ŮɑɜŬɘ ŬˊŬɟŬɑŰɖŰŮɠ ɔɘŬ Űɖɜ ɧůɞ Űɞ ŭɡɜŬŰɧɜ  ˊɘɞ 

ɔɟɐɔɞɟɖ Ɏűɘɝɖ Űɞɡ ŬůɗŮɜɞűɧɟɞɡ. 

 

ɇŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɖɠ ɏɟŮɡɜŬɠ ɐŰŬɜ Ɏəɟɤɠ ŮɜɗŬɟɟɡɜŰɘəɎ ɧůɞɜ ŬűɞɟɎ Űɖɜ 

ɞŭɘəɐ ŬůűɎɚŮɘŬ əŬɘ Űɞɜ ɢɟɧɜɞ ŭɘŬəɞɛɘŭɐɠ Űɤɜ ŮɛˊɚŮəɞɛɏɜɤɜ ůŮ ŬŰɨɢɖɛŬ ůŰɞ 

əɞɜŰɘɜɧŰŮɟɞ ɜɞůɞəɞɛŮɑɞ. Ƀ ɢɟɧɜɞɠ Ůɘŭɞˊɞɑɖůɖɠ Ŭˊɧ Űɖɜ ɩɟŬ ˊɞɡ ůɡɜɏɓɖ Űɞ 

ŬŰɨɢɖɛŬ ɡˊɞɚɞɔɑůŰɖəŮ ůŰŬ 3 ŭŮɡŰŮɟɧɚŮˊŰŬ, ɛŮ Űɞɜ ɛɏɔɘůŰɞ ɢɟɧɜɞ ɜŬ űŰɎɜŮɘ 

ŰŬ 6 ŭŮɡŰŮɟɧɚŮˊŰŬ. ȼ ŭɘŬűɞɟɎ ɏɔəŮɘŰŬɘ ůŰɖɜ Ŭˊɧŭɞůɖ ůɨɜŭŮůɖɠ Űɞɡ əɘɜɖŰɞɨ 

ŰɖɚŮűɩɜɞɡ ůŰɞ ŭɘŬŭɑəŰɡɞ. 
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2.2.1.4. Star rating driver traffic and safety behavior through OBD and 

smartphone data collection (2016) 

 

Ƀ ůŰɧɢɞɠ Űɖɠ ˊŬɟɞɨůŬɠ ŮɟɔŬůɑŬɠ ŮɑɜŬɘ ɜŬ ŬɜŬŭŮɑɝŮɘ Űɘɠ ŭɡɜŬŰɧŰɖŰŮɠ ɔɘŬ Űɖɜ 

ˊŬɟŬəɞɚɞɨɗɖůɖ əŬɘ Űɖɜ Ŭɝɘɞɚɧɔɖůɖ Űɖɠ ůɡɛˊŮɟɘűɞɟɎɠ Űɞɡ ɞŭɖɔɞɨ əŬɘ Űɖɠ 

əɡəɚɞűɞɟɘŬəɐɠ  ŬůűɎɚŮɘŬɠ, ɛɏůɤ Űɖɠ ɢɟɐůɖɠ Űɖɠ ůɡɜŮɢɞɨɠ ůɡɚɚɞɔɐɠ 

ŭŮŭɞɛɏɜɤɜ Ŭˊɧ Űɞ ɧɢɖɛŬ (On Board Diagnostics) əŬɘ Űɞ əɘɜɖŰɧ Űɖɚɏűɤɜɞ 

(smartphone). Ƀɘ ŰɟɏɢɞɡůŮɠ ŰŮɢɜɞɚɞɔɘəɏɠ ŮɝŮɚɑɝŮɘɠ ůŰɖɜ Ⱥɡɟɩˊɖ əŬɘ ůŮ ɧɚɞ 

Űɞɜ əɧůɛɞ əɎɜɞɡɜ Űɖɜ ůɡɚɚɞɔɐ əŬɘ Ŭɝɘɞˊɞɑɖůɖ Űɤɜ ŭŮŭɞɛɏɜɤɜ ůɖɛŬɜŰɘəɎ ˊɘɞ 

Ůɨəɞɚɖ əŬɘ ˊɘɞ Ŭəɟɘɓɐ Ŭˊɧ ɧ, Űɘ ˊŬɚɘɧŰŮɟŬ.  

 

ȼ ́ŬɟɞɨůŬ ŮɟɔŬůɑŬ ŮɝŮŰɎɕŮɘ Űɖ ůɡůɢɏŰɘůɖ ɛŮŰŬɝɨ Űɖɠ ɞŭɘəɐɠ ůɡɛˊŮɟɘűɞɟɎɠ 

əŬɘ Űɞɡ ɓŬɗɛɞɨ Űɖɠ ɏəɗŮůɖɠ ůŰɞɜ əɑɜŭɡɜɞ. Ⱥˊɘˊɚɏɞɜ, ŮɝŮŰɎɕɞɜŰŬɘ ɞɘ 

ŮˊɘˊŰɩůŮɘɠ Űɖɠ əɟɘŰɘəɐɠ ůɡɛˊŮɟɘűɞɟɎɠ əŬɘ Űɖɠ ɏəɗŮůɖɠ Űɤɜ ŭŮɘəŰɩɜ ůɢŮŰɘəɎ 

ɛŮ Űɞɡɠ əɘɜŭɨɜɞɡɠ Űɖɠ əɡəɚɞűɞɟɑŬɠ, əŬɗɩɠ əŬɘ ɖ ɞŭɖɔɘəɐ ůɡɛˊŮɟɘűɞɟɎ əŬɘ ŰŬ 

ɛɞɜŰɏɚŬ Űɖɠ ɏəɗŮůɖɠ ɛŮ Űɖ ɢɟɐůɖ Űɤɜ ˊŬɟŬˊɎɜɤ ŭŮɘəŰɩɜ ɔɘŬ Űɞɜ 

ɡˊɞɚɞɔɘůɛɧ Űɞɡ əɘɜŭɨɜɞɡ əɡəɚɞűɞɟɑŬɠ.  

 

ȼ ɞŭɘəɐ ŬůűɎɚŮɘŬ ŬˊŬɘŰŮɑ ɛŮɔɎɚŬ əŮűɎɚŬɘŬ ŮˊŮɜŭɨůŮɤɜ ɩůŰŮ ɜŬ űɏɟŮɘ 

ŬˊɞŰŮɚɏůɛŬŰŬ ɔɘŬ ɜŬ ɛŮɘɤɗɞɨɜ ɞɘ əɑɜŭɡɜɞɘ. ȼ ŬˊɞɡůɑŬ ˊŬɟŬəɞɚɞɨɗɖůɖɠ ɏɢŮɘ 

ɤɠ ŬˊɞŰɏɚŮůɛŬ Űɖɜ ɛŮɑɤůɖ Űɖɠ Ŭˊɧŭɞůɖɠ Űɖɠ ɞŭɘəɐɠ ŬůűɎɚŮɘŬɠ. ɋɠ Ůə 

ŰɞɨŰɞɡ ɡˊɎɟɢŮɘ ɛŮɔɎɚɖ ŬɜɎɔəɖ ɔɘŬ əŬɚɨŰŮɟɖ ŬůŰɡɜɧɛŮɡůɖ. Ƀɘ ŭŮɑəŰŮɠ ɞŭɘəɐɠ 

ŬůűɎɚŮɘŬɠ (SPIs) ŮɑɜŬɘ ɞɘ ŭŮɑəŰŮɠ, ˊɞɡ űŬɜŮɟɩɜɞɡɜ ŬɡŰɏɠ Űɘɠ ůɡɜɗɐəŮɠ 

ɚŮɘŰɞɡɟɔɑŬɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ Űɖɠ ɞŭɘəɐɠ əɡəɚɞűɞɟɑŬɠ, ŰŬ ɞˊɞɑŬ ŮˊɖɟŮɎɕɞɡɜ 

Űɘɠ ŮˊɘŭɧůŮɘɠ ŬůűŬɚŮɑŬɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ (Hakkert et al., 2007).  

 

Ƀ ůŰɧɢɞɠ Űɤɜ SPIs ŮɑɜŬɘ ɜŬ ŬɜŰɘəŬŰɞˊŰɟɘůŰɞɨɜ ɞɘ ŰɟɏɢɞɡůŮɠ ůɡɜɗɐəŮɠ 

ŬůűɎɚŮɘŬɠ Ůɜɧɠ ůɡůŰɐɛŬŰɞɠ ɞŭɘəɐɠ əɡəɚɞűɞɟɑŬɠ, ɖ ɛɏŰɟɖůɖ Űɖɠ ŮˊɑŭɟŬůɖɠ 

Űɤɜ ŭɘŬűɧɟɤɜ ˊŬɟŮɛɓɎůŮɤɜ Űɖɠ ŬůűɎɚŮɘŬɠ əŬɘ ɖ ůɡɔəɟɑůŮɘɠ ɛŮŰŬɝɨ 

ŭɘŬűɞɟŮŰɘəɩɜ ůɡůŰɖɛɎŰɤɜ ɞŭɘəɐɠ əɡəɚɞűɞɟɑŬɠ. ɀɏɢɟɘ ˊɟɧůűŬŰŬ, Űɞ ɡɣɖɚɧ 

əɧůŰɞɠ ɔɘŬ ŰŬ ůɡůŰɐɛŬŰŬ əŬŰŬɔɟŬűɐɠ ŭŮŭɞɛɏɜɤɜ ůŮ ˊɟŬɔɛŬŰɘəɧ ɢɟɧɜɞ 

ɞŭɐɔɖůɖɠ, ɞɘ ɡˊɖɟŮůɑŮɠ cloud computing, ɖ ŬŭɡɜŬɛɑŬ ɜŬ ůɡůůɤɟŮɨɞɜŰŬɘ əŬɘ 

ɜŬ ŮəɛŮŰŬɚɚŮɨɞɜŰŬɘ ŰŮɟɎůŰɘŮɠ ɓɎůŮɘɠ ŭŮŭɞɛɏɜɤɜ (Big Data) ɔɘŬ Űɘɠ ɛŮŰŬűɞɟɏɠ 

əŬɘ Űɖ ŭɘŬɢŮɑɟɘůɖ Űɖɠ əɡəɚɞűɞɟɑŬɠ (De Romph, 2013, Lee, 2014 ), əŬɗɩɠ əŬɘ 

Űɞ ɢŬɛɖɚɧ ˊɞůɞůŰɧ ŭɘŮɑůŭɡůɖɠ Űɤɜ ɏɝɡˊɜɤɜ əɘɜɖŰɩɜ ŰɖɚŮűɩɜɤɜ 

(smartphones) əŬɘ Űɤɜ əɞɘɜɤɜɘəɩɜ ŭɘəŰɨɤɜ, əŬŰɏůŰɖůŮ ŮɝŬɘɟŮŰɘəɎ ŭɨůəɞɚɖ Űɖ 

ůɡɚɚɞɔɐ əŬɘ Űɖ ŭɘŬɢŮɑɟɘůɖ Űɤɜ ŭŮŭɞɛɏɜɤɜ ůŮ ˊɟŬɔɛŬŰɘəɧ ɢɟɧɜɞ əŬɘ, ɤɠ Ůə 

ŰɞɨŰɞɡ, Űɖɜ ɛŮɚɏŰɖ Űɖɠ ůɢɏůɖɠ ɛŮŰŬɝɨ Űɖɠ ɞŭɖɔɘəɐɠ ůɡɛˊŮɟɘűɞɟɎɠ əŬɘ Űɖɠ 

ŰŬɝɘŭɘɤŰɘəɐɠ ůɡɛˊŮɟɘűɞɟɎɠ əŬɘ Űɖɜ ˊɘɗŬɜɧŰɖŰŬ Ůɛˊɚɞəɐɠ ůŮ ŬŰɨɢɖɛŬ.  

 

ɇŬ ůɡɛˊŮɟɎůɛŬŰŬ ˊɞɡ ˊɟɞəɨˊŰɞɡɜ ŮɑɜŬɘ ɧŰɘ ɚɧɔɤ Űɤɜ ŰŮɢɜɞɚɞɔɘəɩɜ 

ŮɝŮɚɑɝŮɤɜ ůŮ ˊŬɔəɧůɛɘɞ ŮˊɑˊŮŭɞ, ůŰŬŭɘŬəɎ ɖ ůɡɜŮɢɐɠ Ŭɝɘɞɚɧɔɖůɖ Űɞɡ 

http://www.nrso.ntua.gr/geyannis/el/pub/pc238star-rating-driver-traffic-and-safety-behavior-through-obd-and-smartphone-data-collection-gr/
http://www.nrso.ntua.gr/geyannis/el/pub/pc238star-rating-driver-traffic-and-safety-behavior-through-obd-and-smartphone-data-collection-gr/
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ˊɟɞɔɟɎɛɛŬŰɞɠ ɞŭɐɔɖůɖɠ ŮɑɜŬɘ ɏɜŬɠ ˊɘɞ ŮűɘəŰɧɠ ůŰɧɢɞɠ, ŬɜɞɑɔɞɜŰŬɠ ɜɏŮɠ 

ɛŮɔɎɚŮɠ ŭɡɜŬŰɧŰɖŰŮɠ ɓŮɚŰɑɤůɖɠ Űɖɠ ůɡɛˊŮɟɘűɞɟɎɠ Űɖɠ əɡəɚɞűɞɟɑŬɠ əŬɘ Űɖɠ 

ŬůűɎɚŮɘŬɠ. ȷɡŰɐ ɖ ŭɘŬŭɘəŬůɑŬ ɛˊɞɟŮɑ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ ŬɜŮɝɎɟŰɖŰŬ Ŭˊɧ 

Űɞɡɠ ɞŭɖɔɞɨɠ ˊɟɞəŮɘɛɏɜɞɡ ɜŬ ŬɡɝɐůŮɘ Űɖɜ ŮɡŬɘůɗɖŰɞˊɞɑɖůɖ əŬɘ ɜŬ ŭŮůɛŮɨůŮɘ 

Űɖɜ ŬůűŬɚɐ əŬɘ űɘɚɘəɐ ˊɟɞɠ Űɞ ˊŮɟɘɓɎɚɚɞɜ ɞŭɐɔɖůɖ, ŬɚɚɎ əŬɘ ɜŬ ˊŬɟɏɢŮɘ 

ŬɜŬŰɟɞűɞŭɧŰɖůɖ əŬɘ ɡˊɞůŰɐɟɘɝɖ ɔɘŬ Űɘɠ ɞŭɖɔɘəɏɠ ŮˊɘŭɧůŮɘɠ əŬɘ Űɞɡɠ 

əɘɜŭɨɜɞɡɠ. ȰɜŬ əŬɘɜɞŰɧɛɞ ŬůűŬɚɘůŰɐɟɘɞ ůɡɛɓɧɚŬɘɞ ɗŬ ɛˊɞɟɞɨůŮ ɜŬ ɏɢŮɘ 

ůɖɛŬɜŰɘəɐ ŮˊɑŭɟŬůɖ ůŰɖɜ ŬůűɎɚŮɘŬ ŬɜɎɚɞɔŬ ɛŮ Űɞ ůɢŮŭɘŬůɛɧ Űɞɡ (Zantema 

et Ŭɥ. 2008). ȷɡŰɧ ɛˊɞɟŮɑ ɜŬ ŮˊɘŰŮɡɢɗŮɑ ɛɏůɤ ŮɝŬŰɞɛɘəŮɡɛɏɜɤɜ 

ˊɟɞɔɟŬɛɛɎŰɤɜ ŬůűɎɚɘůɖɠ ůɡůɢŮŰɑɕɞɜŰŬɠ Űɖɜ ɏəɗŮůɖ ɞŭɐɔɖůɖɠ əŬɘ Űɖɜ 

ůɡɛˊŮɟɘűɞɟɎ ɛŮ ŰŬ ŬůűɎɚɘůŰɟŬ, ŬɜɎɚɞɔŬ Űɖɠ ŰŬɝɘŭɘɤŰɘəɐɠ ůɡɛˊŮɟɘűɞɟɎ Űɞɡ 

ɞŭɖɔɞɨ (PAYD)  ɐ Űɖɠ ɞŭɖɔɘəɐɠ ůɡɛˊŮɟɘűɞɟɎɠ (PHYD).  

 

ȷˊɧ Űɖɜ Ɏˊɞɣɖ Űɖɠ ɞŭɘəɐɠ ŬůűɎɚŮɘŬɠ, ɖ ɏɟŮɡɜŬ əŬŰŬɚɐɔŮɘ ůŰɞ ůɡɛˊɏɟŬůɛŬ 

ɧŰɘ ɛɘŬ ɓŬɗɛɞɚɞɔɑŬ ɛŮ ŬůŰɏɟɘŬ, ˊɞɡ ˊŬɟŬəɞɚɞɡɗŮɑ əŬɘ ˊŬɟɏɢŮɘ 

ŬɜŬŰɟɞűɞŭɧŰɖůɖ ůɢŮŰɘəɎ ɛŮ Űɖɜ ůɡɛˊŮɟɘűɞɟɎ Űɞɡ ɞŭɖɔɞɨ, ɗŬ ɛˊɞɟɞɨůŮ ɜŬ 

ŮɑɜŬɘ ɏɜŬ ˊɞɚɨ əŬɚɧ əɑɜɖŰɟɞ ɔɘŬ Űɞɡɠ ˊŮɟɘůůɧŰŮɟɞɡɠ ɞŭɖɔɞɨɠ ɜŬ ɞŭɖɔɞɨɜ ɛŮ 

ɏɜŬɜ ŬůűŬɚɏůŰŮɟɞ Űɟɧˊɞ. ȳɚŬ ŰŬ ˊŬɟŬˊɎɜɤ ŭŮɑɢɜɞɡɜ ɧŰɘ ɡˊɎɟɢɞɡɜ ˊɞɚɚɏɠ 

əŬɘ ůɖɛŬɜŰɘəɏɠ ˊɟɞəɚɐůŮɘɠ ˊɞɡ ˊɟɞəɨˊŰɞɡɜ ůŮ ŬɡŰɧ Űɞ ˊŮŭɑɞ ɏɟŮɡɜŬɠ, Űɞ 

ɞˊɞɑɞ ɗŬ ˊɟɏˊŮɘ ɜŬ ŭɘŮɟŮɡɜɖɗŮɑ ˊŮɟŬɘŰɏɟɤ ůŰɞ Ůɔɔɨɠ ɛɏɚɚɞɜ. 

 

 

2.2.1.5. Innovative motor insurance schemes: A review of current 

practices and emerging challenges (2017)  

 

Ƀ ůŰɧɢɞɠ Űɖɠ ˊŬɟɞɨůŬɠ ŮɟɔŬůɑŬɠ ŮɑɜŬɘ ɜŬ ŮűŬɟɛɧůŮɘ ɛɘŬ Ŭˊɧ Űɘɠ ˊɘɞ 

ŭɖɛɞűɘɚŮɑɠ ɛŮɗɞŭɞɚɞɔɑŮɠ ˊɞɡ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɖɜ ŬůűɎɚɘůɖ Űɤɜ ŬɡŰɞəɘɜɐŰɤɜ, 

Űɖɜ Usage-based motor insurance(UBI). ɆɡůŰɐɛŬŰŬ UBI, ɧˊɤɠ Pay-as-you-

drive (PAYD) əŬɘ Pay-how-you-drive (PHYD), ŮɑɜŬɘ ɜɏŮɠ əŬɘɜɞŰɧɛŮɠ ɘŭɏŮɠ ˊɞɡ 

ɏɢɞɡɜ ŬɟɢɑůŮɘ ˊɟɧůűŬŰŬ ɜŬ ˊɟŬɔɛŬŰɞˊɞɘɞɨɜŰŬɘ əŬɘ ɜŬ ŬɜŬɚɨɞɜŰŬɘ. 

 

ȼ ɓŬůɘəɐ ɘŭɏŬ ŮɑɜŬɘ ɧŰɘ ŬɜŰɑ ɔɘŬ ɛɘŬ ůŰŬɗŮɟɐ Űɘɛɐ, ɞɘ ɞŭɖɔɞɑ ˊɟɏˊŮɘ ɜŬ 

ˊɚɖɟɩůɞɡɜ ɏɜŬ ŬůűɎɚɘůŰɟɞ ɛŮ ɓɎůɖ ŰŬ ŰŬɝɑŭɘŬ Űɞɡɠ əŬɘ Űɖ ůɡɛˊŮɟɘűɞɟɎ 

ɞŭɐɔɖůɖɠ. ɄŬɟɎ Űɞ ɔŮɔɞɜɧɠ ɧŰɘ ɏɢŮɘ ŮűŬɟɛɞůŰŮɑ ɛɧɜɞ ɔɘŬ ɛŮɟɘəɎ ɢɟɧɜɘŬ, 

űŬɑɜŮŰŬɘ ɜŬ ŮɑɜŬɘ ɛɘŬ ˊɞɚɚɎ ɡˊɞůɢɧɛŮɜɖ ˊɟŬəŰɘəɐ ɛŮ ɏɜŬ ůɖɛŬɜŰɘəɧ ŭɡɜɖŰɘəɧ 

ŬɜŰɑəŰɡˊɞ ůŰɖɜ ŬůűɎɚŮɘŬ Űɖɠ əɡəɚɞűɞɟɑŬɠ, əŬɗɩɠ əŬɘ ɔɘŬ Űɖɜ Ɏɛɓɚɡɜůɖ Űɖɠ 

əɡəɚɞűɞɟɘŬəɐɠ ůɡɛűɧɟɖůɖɠ əŬɘ Űɖ ɛŮɑɤůɖ Űɤɜ Ůəˊɞɛˊɩɜ ɟɨˊŬɜůɖɠ.  

 

ũɘŬ Űɞ ůəɞˊɧ ŬɡŰɧ, ɖ ɡˊɎɟɢɞɡůŬ ɓɘɓɚɘɞɔɟŬűɑŬ ůɢŮŰɘəɎ ɛŮ ŰŬ ůɡůŰɐɛŬŰŬ UBI 

ŮˊŬɜŮɝŮŰɎɕŮɘ Űɡɢɧɜ əŮɜɎ ˊɞɡ ɛˊɞɟŮɑ ɜŬ ɡˊɎɟɢɞɡɜ. ȷˊɧ ŰŬ ŮɡɟɐɛŬŰŬ 

ˊɟɞəɨˊŰŮɘ ɧŰɘ ɡˊɎɟɢŮɘ ɛɘŬ ˊɞɚɚŬˊɚɧŰɖŰŬ əŬɘ ˊɞɚɡɛɞɟűɑŬ Űɤɜ ŭɘŬűɧɟɤɜ 

ŮɟŮɡɜɖŰɘəɩɜ ɛŮɚŮŰɩɜ ůŰɖ ůɨɔɢɟɞɜɖ ɓɘɓɚɘɞɔɟŬűɑŬ. ȺɝŮŰɎɕŮŰŬɘ ɖ ůɡůɢɏŰɘůɖ 

ɛŮŰŬɝɨ PAYD (ɓɎůɖ Űɖɠ ŰŬɝɘŭɘɤŰɘəɐɠ ůɡɛˊŮɟɘűɞɟɎɠ Űɞɡ ɞŭɖɔɞɨ əŬɘ Űɖɠ 

ůɡɢɜɧŰɖŰŬɠ ŬɡŰɐɠ) əŬɘ PHYD (ɓɎůɖ Űɖɠ ɞŭɖɔɘəɐɠ ůɡɛˊŮɟɘűɞɟɎɠ) əŬɘ Űɞɡ 

http://www.nrso.ntua.gr/geyannis/el/pub/pj119-innovative-motor-insurance-schemes-a-review-of-current-practices-and-emerging-challenges-gr/
http://www.nrso.ntua.gr/geyannis/el/pub/pj119-innovative-motor-insurance-schemes-a-review-of-current-practices-and-emerging-challenges-gr/
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əɘɜŭɨɜɞɡ ůɨɔəɟɞɡůɖɠ Űɤɜ ŭɨɞ ŬɡŰɩɜ ůɡůŰɖɛɎŰɤɜ. Ⱥˊɘˊɚɏɞɜ, ɡˊɎɟɢɞɡɜ 

ŮɜŭŮɑɝŮɘɠ ɧŰɘ ɖ ŮűŬɟɛɞɔɐ UBI ɗŬ ŮɝŬɚŮɑɣŮɘ Űɞ űŬɘɜɧɛŮɜɞ Űɤɜ cross-subsidies, 

ˊɟɎɔɛŬ ˊɞɡ ůɖɛŬɑɜŮɘ ɚɘɔɧŰŮɟɞ əɧůŰɞɠ ŬůűɎɚɘůɖɠ ɔɘŬ ɚɘɔɧŰŮɟɞ Ůˊɘəɑɜŭɡɜɞɡɠ 

əŬɘ ŮəŰŮɗŮɘɛɏɜɞɡɠ ɞŭɖɔɞɨɠ. ŪŬ ˊɟɞɓɚɏˊŮɘ Ůˊɑůɖɠ ɏɜŬ ɘůɢɡɟɧ əɑɜɖŰɟɞ ɔɘŬ Űɞɡɠ 

ɞŭɖɔɞɨɠ ˊɞɡ ɓŮɚŰɘɩůɞɡɜ Űɖɜ ɞŭɘəɐ ůɡɛˊŮɟɘűɞɟɎ Űɞɡɠ, ɖ ɞˊɞɑŬ ɗŬ ŮɑɢŮ ɤɠ 

ŬˊɞŰɏɚŮůɛŬ Űɖ ɛŮɑɤůɖ Űɖɠ ɏəɗŮůɖɠ ůŰɞɜ əɑɜŭɡɜɞ Űɧůɞ ůɡɜɞɚɘəɎ ɧůɞ əŬɘ 

ŬŰɞɛɘəɎ.  

 

ɆŰɞ Űɏɚɞɠ ŬɡŰɐɠ Űɖɠ ɏɟŮɡɜŬɠ ŬɜŬűɏɟɞɜŰŬɘ ɞɘ ŰɟɏɢɞɡůŮɠ əŬɘ ɞɘ ŬɜŬŭɡɧɛŮɜŮɠ 

ˊɟɞəɚɐůŮɘɠ ůŮ ŬɡŰɧ Űɞ ˊŮŭɑɞ ɏɟŮɡɜŬɠ. 

 

 

2.2.2. ȼ Ůˊɘɟɟɞɐ Űɖɠ ŰŬɢɨŰɖŰŬɠ ůŰɖɜ ɞŭɘəɐ ŬůűɎɚŮɘŬ 

 

ɆŰɞ ɡˊɞəŮűɎɚŬɘɞ ŬɡŰɧ, ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ůɡɜŬűŮɑɠ ɏɟŮɡɜŮɠ, ɞɘ ɞˊɞɑŮɠ ŮɑɢŬɜ 

ůəɞˊɧ ɜŬ ˊɟɞůŭɘɞɟɑůɞɡɜ Űɘɠ ˊŬɟŬɛɏŰɟɞɡɠ ˊɞɡ Ůˊɘŭɟɞɨɜ  ůŰɖɜ ŰŬɢɨŰɖŰŬ ˊɞɡ 

ŬɜŬˊŰɨůůŮɘ əɎɗŮ ɞŭɖɔɧɠ ŬɜɎɚɞɔŬ ɛŮ Űɖɜ ůɡɛˊŮɟɘűɞɟɎ əŬɘ ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ 

Űɞɡ. 

 

Ƀɘ ɏɟŮɡɜŮɠ ˊɞɡ ˊŬɟŬŰɑɗŮɜŰŬɘ ŮɑɜŬɘ ɞɘ Ůɝɐɠ: 

(ɛŮ ɢɟɞɜɞɚɞɔɘəɐ ůŮɘɟɎ) 

 

¶ Letty Aarts, Ingrid van Schagen. "Driving speed and the risk of road 

crashes." Institute for Road Safety Research SWOV, 2006. 

 

¶ Cameron, M.H., Elvik, R.. "Nilssonôs Power Model connecting speed 

and road trauma: Does it apply on urban roads?" Institute of 

Transport Economics (Norway), 2008 

 

¶ Rune Elvik. "The Power Model of the relationship between speed 

and road safety." Institute of Transport Economics, 2009 

 

¶ Farmer, Charles M., Bevan B. Kirley, and Anne T. McCartt. "Effects of 

invehicle monitoring on the driving behavior of teenagers." Journal 

of Safety Research, p:39-45,  2010). 

 

¶ Wang, Chao, Quddus, Mohammed A, Ison, Stephen G. "Factors 

Affecting Road Safety: A Review and Future Research Direction."  

Transportation Research Board,  2012  

 

¶ Athanasios Theofilatos, George Yannis. "A review of the effect of 

traffic and weather characteristics on road safety." Department of 

Transportation Planning and Engineering, 2014. 

http://trb.org/
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2.2.2.1. Driving speed and the risk of road crashes  (2006) 

 

ɆɨɛűɤɜŬ ɛŮ Űɘɠ Aarts əŬɘ Van Schagen, Űɞ ůɡɛˊɏɟŬůɛŬ ɞɟɘůɛɏɜɤɜ ɛŮɚŮŰɩɜ 

ŬɜŰɘˊɟɞůɤˊŮɡŰɘəɞɨ ŭŮɑɔɛŬŰɞɠ, ɧŰɘ ɖ ůɡɢɜɧŰɖŰŬ Űɤɜ ɞŭɘəɩɜ ŬŰɡɢɖɛɎŰɤɜ 

ŬɡɝɎɜŮŰŬɘ ɛŮ Űɖɜ ŮɚɎŰŰɤůɖ Űɖɠ ɛɏůɖɠ ŰŬɢɨŰɖŰŬɠ ŬɜŰɘŰɑɗŮŰŬɘ ɛŮ ŬɡŰɎ Ɏɚɚɤɜ 

ɛŮɚŮŰɩɜ.  

 

ɀɘŬ Ůɝɐɔɖůɖ ɔɘŬ ŬɡŰɐ Űɖɜ ŬůɡɛűɤɜɑŬ ŮɑɜŬɘ Űɞ ɔŮɔɞɜɧɠ ɧŰɘ ɞɘ ŭɘɎűɞɟɞɘ 

ˊŬɟɎɔɞɜŰŮɠ ɞɘ ɞˊɞɑɞɘ ŮɝŮŰɎůŰɖəŬɜ ŭŮɜ ŮɑɜŬɘ ŬɜŮɝɎɟŰɖŰɖ ɛŮŰŬɝɨ Űɞɡɠ, ŬɚɚɎ 

ŬɚɚɖɚŮˊɘŭɟɞɨɜ. ɋɠ ˊŬɟɎŭŮɘɔɛŬ, ɛɘəɟɧ ˊɚɎŰɞɠ ɚɤɟɑŭɤɜ əŬɘ Ŭɡɝɖɛɏɜɞɠ 

Ŭɟɘɗɛɧɠ ŭɘŬůŰŬɡɟɩůŮɤɜ, ˊɘɗŬɜɩɠ ɗŬ ɞŭɖɔɞɨůŬɜ ůŮ ɛŮɘɤɛɏɜɖ ɛɏůɖ 

ŰŬɢɨŰɖŰŬ əŬɘ ŰŮɚɘəɎ ůŮ Ŭɨɝɖůɖ Űɖɠ ůɡɢɜɧŰɖŰŬɠ ɞŭɘəɩɜ ŬŰɡɢɖɛɎŰɤɜ. 

 

ɆŰɞ Űɏɚɞɠ Űɖɠ ŬɜŬűɞɟɎɠ Űɞɡɠ əŬŰŬɚɐɔɞɡɜ ůŰɞ ůɡɛˊɏɟŬůɛŬ ɧŰɘ ɔɘŬ ŭŮŭɞɛɏɜɖ 

ɞŭɧ, ɞ əɑɜŭɡɜɞɠ ŮɛűɎɜɘůɖɠ ŬŰɡɢɐɛŬŰɞɠ ŬɡɝɎɜŮɘ ɛŮ Űɖɜ Ŭɨɝɖůɖ Űɖɠ ŰŬɢɨŰɖŰŬɠ 

ŮɑŰŮ ůŮ ɛŮɛɞɜɤɛɏɜɞ ɧɢɖɛŬ, ŮɑŰŮ ůŮ ŰɛɐɛŬ ɞŭɞɨ. ɄŬɟɧɚŬ ŬɡŰɎ, ŮˊɘůɖɛŬɑɜɞɡɜ 

ɧŰɘ ɖ Ŭəɟɘɓɐɠ ůɢɏůɖ ŮɝŬɟŰɎŰŬɘ Ŭˊɧ ɏɜŬ ɛŮɔɎɚɞ ˊɚɐɗɞɠ ŮɝɤŰŮɟɘəɩɜ 

ˊŬɟŬɔɧɜŰɤɜ ɞɘ ɞˊɞɑɞɘ Ůɛˊɞŭɑɕɞɡɜ Űɞɜ Ŭəɟɘɓɐ ˊɟɞůŭɘɞɟɘůɛɧ Űɖɠ əŬɘ Űɖ 

ɔŮɜɑəŮɡůɖ Űɖɠ ůŮ ˊɞɚɚɞɨɠ Űɨˊɞɡɠ ɞŭɞɨ, əŬɘ ɔɘŬ ŬɡŰɧ Űɞ ɚɧɔɞ ɢɟɐɕɞɡɜ 

ˊŮɟŬɘŰɏɟɤ ŭɘŮɟŮɨɜɖůɖɠ. 

 

 

2.2.2.2. Nilssonôs Power Model connecting speed and road trauma: 

Does it apply on urban roads? (2008) 

 

ȼ Nilsson ˊɟɧŰŮɘɜŮ ůɡůɢŮŰɘůɛɧ ŭɡɜɎɛŮɤɜ ˊɞɡ ůɡɜŭɏŮɘ Űɘɠ ŬɚɚŬɔɏɠ ůŰɖɜ 

ŰŬɢɨŰɖŰŬ əɑɜɖůɖɠ ɛŮ ŰŬ ɞŭɘəɎ ŬŰɡɢɐɛŬŰŬ ůŰŬ ŭɘɎűɞɟŬ ŮˊɑˊŮŭŬ Űɖɠ 

ůɞɓŬɟɧŰɖŰŬɠ ŰɟŬɡɛŬŰɘůɛɞɨ. ɆŰɞ ŰɏŰŬɟŰɞ ŮˊɑˊŮŭɞ Ŭɜɐəɞɡɜ ŰŬ ɗŬɜŬŰɖűɧɟŬ 

ŬŰɡɢɐɛŬŰŬ ˊɞɡ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɖɜ Ŭɨɝɖůɖ Űɖɠ ɛɏůɖɠ ŰŬɢɨŰɖŰŬɠ, ůŰɞ ŰɟɑŰɞ 

Ůɑ́ˊŮŭɞ Ŭɜɐəɞɡɜ ŰŬ  ůɞɓŬɟɎ ɞŭɘəɎ ŬŰɡɢɐɛŬŰŬ, ŭɖɚŬŭɐ ŮəŮɑɜŬ ˊɞɡ Ŭűɞɟɞɨɜ 

Űɞɜ ɗɎɜŬŰɞ ɐ ůɞɓŬɟɏɠ ůɤɛŬŰɘəɏɠ ɓɚɎɓŮɠ əŬɘ ůŰɞ ŭŮɨŰŮɟɞ ŮˊɑˊŮŭɞ Ŭɜɐəɞɡɜ ɞɘ 

ůɡɔəɟɞɨůŮɘɠ ɛŮ  ɞˊɞɘɞŭɐˊɞŰŮ ŰɟŬɡɛŬŰɘůɛɧ. ɀŮɔɎɚɖ Ŭɨɝɖůɖ ůŰɞɜ Ŭɟɘɗɛɧ Űɤɜ 

ɜŮəɟɩɜ ůŮ ɞŭɘəɎ ŬŰɡɢɐɛŬŰŬ ˊɟɞůŭɑŭŮɘ ɖ ˊɘɗŬɜɧŰɖŰŬ ůŮ ɏɜŬ ŬŰɨɢɖɛŬ ɜŬ 

ɡˊɎɟɢɞɡɜ ˊŬɟŬˊɎɜɤ Ŭˊɧ ɏɜŬ ɗɨɛŬ əŬɘ ɔɘŬ ŬɡŰɧ, ŰɏŰɞɘɞɡ Ůɑŭɞɡɠ ŬŰɡɢɐɛŬŰŬ 

ɗŬ ˊɟɏˊŮɘ ɜŬ ˊɟɞɓɚɏˊɞɜŰŬɘ ɔɘŬ ɜŬ ɛŮɘɤɗɞɨɜ. 

 

 ȹɘŬˊɘůŰɩɗɖəŮ ůŰɖ ɆɞɡɖŭɑŬ ɧŰɘ əŬŰɎ Űɖɜ ŭɘɎɟəŮɘŬ 1967-1972 ŬŰɡɢɐɛŬŰŬ ɛŮ 

ˊŬɟŬˊɎɜɤ Ŭˊɧ ɏɜŬɜ ɜŮəɟɧ ɔɑɜɞɜŰŬɘ ůŰɘɠ ŬɔɟɞŰɘəɏɠ ɞŭɞɨɠ ɚɧɔɤ Űɤɜ ůɡɢɜɩɜ 

ŬɚɚŬɔɩɜ Űɞɡ ɞɟɑɞɡ ŰŬɢɨŰɖŰŬɠ. Ⱥˊɘˊɚɏɞɜ, ůɖɛŮɘɩɜŮŰŬɘ ɧŰɘ ůŰɖɜ ɏɟŮɡɜŬ 

ŭɘŬˊɘůŰɩɗɖəŮ ɧŰɘ ůŮ ŬůŰɘəɏɠ ɞŭɞɨɠ ɡˊɐɟɝŬɜ ˊɞɚɨ ɚɑɔŮɠ ŬɚɚŬɔɏɠ Űɞɡ ɞɟɑɞɡ 

ŰŬɢɨŰɖŰŬɠ. Ƀ Elvik, ɞ Christensen əŬɘ ɞ Amundsen ŬɜɏɚɡůŬɜ 98 ɛŮɚɏŰŮɠ Ŭˊɧ 

Űɘɠ ɞˊɞɑŮɠ ˊɟɞɏɟɢŮŰŬɘ 460 ŮəŰɘɛɐůŮɘɠ ˊɞɡ Ŭűɞɟɞɨɜ ɗŬɜŬŰɖűɧɟŬ ŬŰɡɢɐɛŬŰŬ 

ɚɧɔɤ Űɤɜ ŬɚɚŬɔɩɜ Űɤɜ ɞɟɑɤɜ ŰŬɢɨŰɖŰŬɠ ůŰɖɜ ŭɘŬŭɟɞɛɐ.  
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ɆɖɛŬɜŰɘəɧ ŮɑɜŬɘ ɜŬ ŰɞɜɘůŰŮɑ ˊɤɠ ˊɞɚɚɎ Ŭˊɧ ŰŬ ŬŰɡɢɐɛŬŰŬ ůɡɜɏɓɖůŬɜ ůŮ 

ŬůŰɘəɏɠ ˊŮɟɘɞɢɏɠ. ɇɞ ɏɔɔɟŬűɞ ŬɡŰɧ ˊŬɟɞɡůɘɎɕŮɘ ɛɘŬ ɛŮɚɏŰɖ ɓŬůɘůɛɏɜɖ ůŮ 

ůŰɞɘɢŮɑŬ Elvik et al (2008) ůŰɖɜ ɞˊɞɑŬ ɞɘ ŭɡɜɎɛŮɘɠ Nilsson Űɞɡ ɛɞɜŰɏɚɞ 

ɡˊɞɚɞɔɑɕɞɜŰŬɘ ɢɤɟɘůŰɎ ɔɘŬ Űɘɠ ŬůŰɘəɏɠ ɞŭɘəɏɠ ŬɟŰɖɟɑŮɠ, Űɘɠ ɞŭɞɨɠ ˊɞɡ 

Ŭɜɐəɞɡɜ ůŮ əŬŰɞɘəɖɛɏɜŮɠ ˊŮɟɘɞɢɏɠ, ůŰɘɠ ŬɔɟɞŰɘəɏɠ Ůɗɜɘəɏɠ ɞŭɞɨɠ əŬɘ ůŰɞɡɠ 

ŬɡŰɞəɘɜɖŰɧŭɟɞɛɞɡɠ.  

 

ȹɘŬˊɘůŰɩɗɖəŮ ɧŰɘ ŭŮɜ ɡˊɎɟɢŮɘ əŬɛɑŬ ŬˊɧŭŮɘɝɖ ˊɞɡ ɜŬ ůɡůɢŮŰɑɕŮɘ Űɖɜ Ŭɨɝɖůɖ 

Űɖɠ ŰŬɢɨŰɖŰŬɠ ůŮ ŬůŰɘəɏɠ ɞŭɘəɏɠ ŬɟŰɖɟɑŮɠ ɛŮ Űɖɜ ůɞɓŬɟɧŰɖŰŬ Űɤɜ 

ŬŰɡɢɖɛɎŰɤɜ. ɇŬ ŮˊɑˊŮŭŬ Űɤɜ ŭɡɜɎɛŮɤɜ ˊɞɡ ŮűŬɟɛɧɕɞɜŰŬɘ ɔɘŬ ůɞɓŬɟɏɠ 

ŬˊɩɚŮɘŮɠ ůŰɘɠ ŬůŰɘəɏɠ ɞŭɘəɏɠ ŬɟŰɖɟɑŮɠ ɐŰŬɜ ůɖɛŬɜŰɘəɎ ɛɘəɟɧŰŮɟŬ Ŭˊɧ ɧŰɘ ůŰɘɠ 

ŬɔɟɞŰɘəɏɠ ɞŭɞɨɠ, ŰŬ ɞˊɞɑŬ ɐŰŬɜ Ůˊɑůɖɠ ůɖɛŬɜŰɘəɎ ɛɘəɟɧŰŮɟŬ Ŭˊɧ ɧŰɘ ůŰɞɡɠ 

ŬɡŰɞəɘɜɖŰɧŭɟɞɛɞɡɠ. Ƀɘ ůɡɜɏˊŮɘŮɠ ŬɡŰɩɜ Űɤɜ ŮɡɟɖɛɎŰɤɜ ɔɘŬ Űɞɜ ůŰɟŬŰɖɔɘəɧ 

ůɢŮŭɘŬůɛɧ ˊɟɞɓɚɏˊɞɡɜ Űɖɜ ɛŮɑɤůɖ Űɞɡ ɞɟɑɞɡ ŰŬɢɨŰɖŰŬɠ ˊɞɡ ŬɜŬűɏɟɗɖəŮ. 

 

 

2.2.2.3.The Power Model of the relationship between speed and road 

safety (2009) 

 

ȼ ɛŮɚɏŰɖ ŬɡŰɐ ˊŮɟɘɏɢŮɘ ɛɘŬ ŮɜɖɛŮɟɤɛɏɜɖ ŬɜɎɚɡůɖ Űɖɠ ůɢɏůɖɠ ŬɜɎɛŮůŬ ůŰɖɜ 

ŰŬɢɨŰɖŰŬ əŬɘ Űɖɜ ɞŭɘəɐ ŬůűɎɚŮɘŬ ɔɘŬ Űɖɜ Ŭɝɘɞɚɧɔɖůɖ Űɞɡ ɛɞɜŰɏɚɞɡ ŭɡɜɎɛŮɤɜ. 

ɄŬɟɎ Űɞ ɔŮɔɞɜɧɠ ɧŰɘ ˊɞɚɚɎ ɛɞɜŰɏɚŬ ɛˊɞɟɞɨɜ ɜŬ ˊŮɟɘɔɟɎɣɞɡɜ ŮˊŬɟəɩɠ Űɖ 

ůɢɏůɖ ŬɜɎɛŮůŬ ůŰɖɜ ŰŬɢɨŰɖŰŬ əŬɘ Űɖɜ ɞŭɘəɐ ŬůűɎɚŮɘŬ, Űɞ Power Model, 

ŮˊɘəɟɎŰɖůŮ ɚɧɔɤ Űɖɠ ɞɘəɞɜɞɛɑŬɠ əŬɘ Űɖɠ ŬˊɚɧŰɖŰŬ Űɞɡ.  

 

ɇɞ ɛɞɜŰɏɚɞ ŬɡŰɧ, ɧɛɤɠ, ɓŮɚŰɘɩɗɖəŮ ůŮ ɛɘŬ ɏəŭɞůɖ ˊɞɡ ɘůɢɨŮɘ ůŮ ŬůŰɘəɏɠ 

ɞŭɞɨɠ ɐ ůŮ ɞŭɞɨɠ ɛɏůŬ ůŮ əŬŰɞɘəɖɛɏɜŮɠ ˊŮɟɘɞɢɏɠ əŬɘ ɛɑŬ ɏəŭɞůɖ ˊɞɡ ɘůɢɨŮɘ 

ɔɘŬ ŬɔɟɞŰɘəɞɨɠ ŭɟɧɛɞɡɠ əŬɘ ŬɡŰɞəɘɜɖŰɧŭɟɞɛɞɡɠ. Ƀɘ ɛŮŰŬɓɚɖŰɏɠ ˊɞɡ 

ŬˊɞŰŮɚɞɨɜ Űɞɜ ˊɡɟɐɜŬ Űɞɡ ɛɞɜŰɏɚɞɡ ɏɢɞɡɜ ŬɜŬɗŮɤɟɖɗŮɑ. ɆŮ ɔŮɜɘəɏɠ 

ɔɟŬɛɛɏɠ, ɖ ŮˊɑŭɟŬůɖ Űɖɠ ŰŬɢɨŰɖŰŬɠ ůŰɖɜ ɞŭɘəɐ ŬůűɎɚŮɘŬ űŬɑɜŮŰŬɘ ɜŬ ŮˊɘŭɟɎ 

ɚɘɔɧŰŮɟɞ ŰŬ ŰŮɚŮɡŰŬɑŬ ɢɟɧɜɘŬ. ɄŬɟ 'ɧɚŬ ŬɡŰɎ, ɖ ŰŬɢɨŰɖŰŬ ˊŬɟŬɛɏɜŮɘ ɏɜŬɠ 

ˊɞɚɨ ůɖɛŬɜŰɘəɧɠ ˊŬɟɎɔɞɜŰŬɠ əɘɜŭɨɜɞɡ ɔɘŬ ŰŬ ŬŰɡɢɐɛŬŰŬ. ɆŮ ˊɞɚɚɏɠ ɢɩɟŮɠ, 

ɖ ɡˊŮɟɓɞɚɘəɐ ŰŬɢɨŰɖŰŬ ŮɑɜŬɘ ɏɜŬ Ŭˊɧ ŰŬ ɛŮɔŬɚɨŰŮɟŬ ˊɟɞɓɚɐɛŬŰŬ Űɖɠ ɞŭɘəɐɠ 

ŬůűɎɚŮɘŬɠ.  

 

ȼ ɛŮɚɏŰɖ ˊŬɟɏɢŮɘ Ůˊɑůɖɠ ɛɘŬ ŮˊŬɜŬŭɘŬŰɨˊɤůɖ Űɖɠ ɡˊɧɗŮůɖɠ ɔɘŬ ŰŬ ɧɟɘŬ 

ŰŬɢɨŰɖŰŬɠ. ɄɟɞɓɎɚɚŮŰŬɘ Űɞ ŮˊɘɢŮɑɟɖɛŬ ɧŰɘ Ŭɜ əŬɘ ɞɘ ɞŭɖɔɞɑ ɛˊɞɟɞɨɜ ɜŬ ŮɑɜŬɘ 

ɡˊɞəŮɘɛŮɜɘəɞɑ ɧŰŬɜ Ůˊɘɚɏɔɞɡɜ ŰŬɢɨŰɖŰŬ, ɞɘ Ůˊɘɚɞɔɏɠ Űɞɡɠ ŮɑɜŬɘ ˊɘɗŬɜɧ ɜŬ 

ɓŬůɑɕɞɜŰŬɘ ůŮ ˊɟɞŰɘɛɐůŮɘɠ ˊɞɡ ŮˊɖɟŮɎɕɞɜŰŬɘ Ŭˊɧ ˊɞɚɚɞɨɠ Ɏɚɚɞɡɠ 

ˊŬɟɎɔɞɜŰŮɠ ˊɞɡ ŭŮɜ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɞɜ ˊɟɞůŭɘɞɟɘůɛɧ Űɤɜ ŰŬɢɡŰɐŰɤɜ ɧˊɤɠ 

ˊɘůŰŮɨɞɡɜ ɞɘ ˊŮɟɘůůɧŰŮɟɞɘ. ȼ ɛŮɚɏŰɖ ŬɡŰɐ, ŰɞɜɑɕŮɘ Űɖ ŭɘɎəɟɘůɖ ɛŮŰŬɝɨ 

ɡˊɞəŮɘɛŮɜɘəɞɨ əŬɘ ŬɜŰɘəŮɘɛŮɜɘəɞɨ, ˊɟɎɔɛŬ ˊɞɡ ůˊɎɜɘŬ ɔɑɜŮŰŬɘ ůŮ ŬɜŬɚɨůŮɘɠ 

ˊɞɡ ɓŬůɑɕɞɜŰŬɘ ůŰɖɜ ɡˊɧɗŮůɖ ɧŰɘ ɞɘ ŬŰɞɛɘəɏɠ Ůˊɘɚɞɔɏɠ ŮɑɜŬɘ əŬɘ ɞɟɗɞɚɞɔɘəɏɠ. 
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2.2.2.4. Effects of in-vehicle monitoring on the driving behavior of 

teenagers (2010) 

 

Ƀ əɨɟɘɞɠ ůəɞˊɧɠ ŬɡŰɐɠ Űɖɠ ŮɟɔŬůɑŬɠ ŮɑɜŬɘ ɜŬ ˊɟɞůŭɘɞɟɑůŮɘ Ŭɜ ɖ ɞŭɖɔɘəɐ 

ůɡɛˊŮɟɘűɞɟɎ Űɤɜ Ůűɐɓɤɜ ɓŮɚŰɘɩɜŮŰŬɘ ɛŮ Űɖɜ ŰɞˊɞɗɏŰɖůɖ ɛɘŬɠ ůɡůəŮɡɐɠ 

ˊŬɟŬəɞɚɞɨɗɖůɖɠ əŬɘ ŬɜŬŰɟɞűɞŭɧŰɖůɖɠ ˊɚɖɟɞűɞɟɘɩɜ ɛɏůŬ ůŰɞ ɧɢɖɛɎ Űɞɡɠ. 

 

ũɘŬ Űɘɠ ŬɜɎɔəŮɠ Űɖɠ ɏɟŮɡɜŬɠ, ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ 85 ɞŭɖɔɞɑ ɖɚɘəɑŬɠ 16 əŬɘ 17 

ɢɟɧɜɤɜ, ɞɘ ɞˊɞɑɞɘ ɢɤɟɑůŰɖəŬɜ ŰɡɢŬɑŬ ůŮ 4 ɞɛɎŭŮɠ, ɛŮ Űɖ ŭɘŬűɞɟɎ ɜŬ ɏɔəŮɘŰŬɘ 

ůŰɞ Ŭɜ ɗŬ ŮɘŭɞˊɞɘɞɨɜŰŬɘ ɛɏůɤ ɖɢɖŰɘəɩɜ ɛɖɜɡɛɎŰɤɜ ɔɘŬ Űɡɢɧɜ ɡˊɏɟɓŬůɖ 

ůɡɔəŮəɟɘɛɏɜɤɜ ɞɟɑɤɜ əŬɘ Ŭɜ ɗŬ ŮɜɖɛŮɟɩɜɞɜŰŬɘ ɖɚŮəŰɟɞɜɘəɎ ɞɘ ɔɞɜŮɑɠ Űɞɡɠ ɔɘŬ 

ŬɡŰɏɠ Űɘɠ ˊŬɟŬɓɎůŮɘɠ. ȼ ůɡůəŮɡɐ ɛˊɞɟɞɨůŮ ɜŬ ŬɜɘɢɜŮɨůŮɘ ɧɚŬ ŰŬ 

ˊŮɟɘůŰŬŰɘəɎ ŬˊɧŰɞɛɖɠ ŮˊɘŰɎɢɡɜůɖɠ ɐ ŮˊɘɓɟɎŭɡɜůɖɠ, ɡˊŮɟɓɞɚɘəɐɠ ŰŬɢɨŰɖŰŬɠ 

əŬɘ ɛɖ ɢɟɐůɖɠ Űɖɠ ɕɩɜɖɠ ŬůűŬɚŮɑŬɠ. ȾɎɗŮ űɞɟɎ ˊɞɡ ɞ ɞŭɖɔɧɠ 

ˊɟŬɔɛŬŰɞˊɞɘɞɨůŮ ɛɑŬ ŬˊɧŰɞɛɖ ŬɚɚŬɔɐ ŰŬɢɨŰɖŰŬɠ ɐ ŭŮɜ űɞɟɞɨůŮ Űɖ ɕɩɜɖ 

Űɞɡ, ɏɜŬ ůɐɛŬ ůŰŮɚɜɧŰŬɜ ůŮ əŮɜŰɟɘəɧ ɖɚŮəŰɟɞɜɘəɧ ɡˊɞɚɞɔɘůŰɐ əŬŰŬɔɟɎűɞɜŰŬɠ 

Űɖɜ ŮəɎůŰɞŰŮ ˊŬɟɎɓŬůɖ. ȳůɞɜ ŬűɞɟɎ ŰŬ ɧɟɘŬ ŰŬɢɨŰɖŰŬɠ, ɛɏůɤ Űɞɡ GPS 

ɐŰŬɜ ŭɡɜŬŰɧ ɜŬ ŮɜŰɞˊɘůŰŮɑ ɖ Ŭəɟɘɓɐɠ ɗɏůɖ Űɞɡ ɞɢɐɛŬŰɞɠ əŬɘ ɜŬ ůɡɔəɟɘɗŮɑ ɖ 

ŰŬɢɨŰɖŰɎ Űɞɡ ɛŮ ŰŬ ɧɟɘŬ ŰŬɢɨŰɖŰŬɠ Űɞɡ ůɡɔəŮəɟɘɛɏɜɞɡ ŰɛɐɛŬŰɞɠ Űɖɠ ɞŭɞɨ 

ɧˊɞɡ ɓɟɘůəɧŰŬɜ. ɇŬ ŭŮŭɞɛɏɜŬ ŬɡŰɎ, Ůˊɑůɖɠ, ŬˊɞɗɖəŮɨɞɜŰŬɜ ůŰɞɜ ɑŭɘɞ 

əŮɜŰɟɘəɧ ɡˊɞɚɞɔɘůŰɐ. ȳůɞɘ ɞŭɖɔɞɑ ŮɑɢŬɜ ŮɜŰŬɢɗŮɑ ůŰɘɠ ɞɛɎŭŮɠ 1 əŬɘ 2, ŮɑɢŬɜ 

ɖɚŮəŰɟɞɜɘəɐ Ůɘŭɞˊɞɑɖůɖ ɛɏůɤ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ ɐɢɤɜ əɎɗŮ űɞɟɎ ˊɞɡ ŮɑɢŬɜ 

ŬˊɧŰɞɛɖ ůɡɛˊŮɟɘűɞɟɎ ɐ ŭŮɜ űɞɟɞɨůŬɜ ɕɩɜɖ ŬůűŬɚŮɑŬɠ. 

 

ɇŬ ŬˊɞŰŮɚɏůɛŬŰŬ ɐŰŬɜ ɘŭɘŬɑŰŮɟŬ ŮɜɗŬɟɟɡɜŰɘəɎ ɔɘŬ Űɖ ɢɟɐůɖ Űɖɠ ɕɩɜɖɠ 

ŬůűŬɚŮɑŬɠ, əŬɗɩɠ Űɞ 94% Űɤɜ ůɡɛɛŮŰŮɢɧɜŰɤɜ Űɖɜ űɞɟɞɨůŮ Ŭˊɧ Űɖ ůŰɘɔɛɐ 

ˊɞɡ ŮˊɘɓɘɓŬɕɧŰŬɜ ůŰɞ ɧɢɖɛŬ, Ůɜɩ Űɞ ɡˊɧɚɞɘˊɞ 6% ůɡɛɛɞɟűɤɜɧŰŬɜ ɛŮ Űɞɜ 

əɩŭɘəŬ ɞŭɘəɐɠ əɡəɚɞűɞɟɑŬɠ ɧŰŬɜ ɎəɞɡɔŮ Űɞɜ ɢŬɟŬəŰɖɟɘůŰɘəɧ ɐɢɞ. Ƀɘ ɞŭɖɔɞɑ 

ˊɞɡ ŮɜɖɛŮɟɤɜɧɜŰɞɡůŬɜ ɛɏůɤ ɖɢɖŰɘəɩɜ ɛɖɜɡɛɎŰɤɜ ɔɘŬ ɡˊɏɟɓŬůɖ Űɞɡ ɞɟɑɞɡ 

ŰŬɢɨŰɖŰŬɠ ˊɟɞůɎɟɛɞɕŬɜ ɎɛŮůŬ Űɖ ůɡɛˊŮɟɘűɞɟɎ Űɞɡɠ əŬɗɩɠ ŭɐɚɤůŬɜ ɧŰɘ 

Űɞɡɠ ŮɜɞɢɚɞɨůŮ ɞ ɐɢɞɠ. ɆŮ ɧůɞɡɠ, ɧɛɤɠ, ŭŮɜ ŮɟɢɧŰŬɜ Ůɘŭɞˊɞɑɖůɖ ůŰɞ ɧɢɖɛɎ 

Űɞɡɠ əŬɘ ŬˊɚɎ ɛɎɗŬɘɜŬɜ  ɞɘ ɔɞɜŮɑɠ Űɞɡɠ ɔɘŬ Űɖɜ ˊŬɟɎɓŬůɖ Űɞɡ ɞɟɑɞɡ 

ŰŬɢɨŰɖŰŬɠ, ŭŮɜ ˊŬɟŬŰɖɟɐɗɖəŮ əɎˊɞɘŬ ůɡɛɛɧɟűɤůɖ ɤɠ ˊɟɞɠ Űɞɡɠ əŬɜɧɜŮɠ 

ŬůűŬɚŮɑŬɠ. ȼ ůɡɛˊŮɟɘűɞɟɎ Űɤɜ ɞŭɖɔɩɜ ɛŮ ŬˊɧŰɞɛɖ ŮˊɘŰɎɢɡɜůɖ ɐ 

ŮˊɘɓɟɎŭɡɜůɖ ŭŮɜ ɓŮɚŰɘɤɜɧŰŬɜ ůɖɛŬɜŰɘəɎ ɛŮ Űɖɜ Ůəˊɞɛˊɐ Űɞɡ ɖɢɖŰɘəɞɨ 

ɛɖɜɨɛŬŰɞɠ ˊŬɟɎ ɛɧɜɞ ůŰɘɠ ˊŮɟɘˊŰɩůŮɘɠ ɧˊɞɡ ɞɘ ɔɞɜŮɑɠ Űɞɡɠ ɛɎɗŬɘɜŬɜ ɔɘŬ 

ŬɡŰɏɠ Űɘɠ ˊŬɟŬɓɎůŮɘɠ. 
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2.2.2.5. Factors Affecting Road Safety: A Review and Future Research 

Direction (2012) 

 

ȼ əŬŰŬɜɧɖůɖ Űɤɜ ˊŬɟŬɔɧɜŰɤɜ əɘɜŭɨɜɞɡ ˊɞɡ ŮˊɖɟŮɎɕɞɡɜ ŰŬ  ɞŭɘəɎ 

ŬŰɡɢɐɛŬŰŬ ŬˊɞŰŮɚŮɑ ɏɜŬɜ ůɖɛŬɜŰɘəɎ ŮɜŭɘŬűɏɟɞɜ ŰɞɛɏŬ Űɖɠ ɏɟŮɡɜŬɠ ɔɘŬ Űɖɜ 

ɞŭɘəɐ ŬůűɎɚŮɘŬ. ȼ ́ ŬɟɞɨůŬ ɏɟŮɡɜŬ ˊŬɟɏɢŮɘ Ůˊɘůəɧˊɖůɖ Űɤɜ ůŰɞɘɢŮɑɤɜ 

ŬɡŰɩɜ, əŬɗɩɠ əŬɘ Űɘɠ ɗŮɤɟɑŮɠ ɔɘŬ Űɖɜ ɞŭɘəɐ ŬůűɎɚŮɘŬ ˊɞɡ Ůɝɖɔɞɨɜ ˊɩɠ əŬɘ 

ɔɘŬŰɑ ŬɡŰɞɑ ɞɘ ˊŬɟɎɔɞɜŰŮɠ ŮˊɖɟŮɎɕɞɡɜ ŰŬ ɞŭɘəɎ ŬŰɡɢɐɛŬŰŬ. ȷɡŰɧ ˊŬɟɏɢŮɘ Űɖɜ 

əɞɘɜɧŰɖŰŬ Űɖɠ ɞŭɘəɐɠ ŬůűɎɚŮɘŬɠ ɛŮ Űɖɜ əŬɚɨŰŮɟɖ əŬŰŬɜɧɖůɖ Űɤɜ ŰɟɞɢŬɑɤɜ 

ŬŰɡɢɖɛɎŰɤɜ əŬɘ ɓɞɖɗɎ ůŰɖɜ ŬɜɎˊŰɡɝɖ əŬŰɎɚɚɖɚɤɜ ɛŮɗɧŭɤɜ əŬɘ ˊɞɚɘŰɘəɩɜ 

ɔɘŬ Űɖ ɓŮɚŰɑɤůɖ Űɖɠ ɞŭɘəɐɠ ŬůűɎɚŮɘŬɠ.  

 

Ƀɘ ŬɜŬɚɡŰɏɠ Űɖɠ ɞŭɘəɐɠ ŬůűɎɚŮɘŬɠ ɗŬ ɛˊɞɟɞɨůŬɜ ɜŬ ɢɟɖůɘɛɞˊɞɘɐůɞɡɜ ŰŬ 

ŮɡɟɐɛŬŰŬ ŬɡŰɐɠ Űɖɠ ɏɟŮɡɜŬɠ ɤɠ ŭŮɑəŰŮɠ ɔɘŬ Űɞɡɠ ůɖɛŬɜŰɘəɧŰŮɟɞɡɠ 

ˊŬɟɎɔɞɜŰŮɠ əɘɜŭɨɜɞɡ ˊɞɡ ˊɟɏˊŮɘ ɜŬ ŮɚɏɔɢɞɜŰŬɘ ɔɘŬ Űɖɜ ŬɜɎˊŰɡɝɖ ɛɞɜŰɏɚɤɜ 

ˊɟɧɓɚŮɣɖɠ ŬŰɡɢɖɛɎŰɤɜ, ɩůŰŮ ɜŬ ɛŮɘɤɗɞɨɜ ŰŬ ůűɎɚɛŬŰŬ. ȹɘɎűɞɟɞɘ 

ˊŬɟɎɔɞɜŰŮɠ əŬɘ əɡɟɑɤɠ: ɖ ŰŬɢɨŰɖŰŬ, ɖ ˊɡəɜɧŰɖŰŬ Űɖɠ əɡəɚɞűɞɟɑŬɠ, ɖ ɟɞɐ, ɖ 

əɡəɚɞűɞɟɘŬəɐ ůɡɛűɧɟɖůɖ, ŰŬ ŭɖɛɞɔɟŬűɘəɎ, ɖ ɞŭɘəɐ ůɡɛˊŮɟɘűɞɟɎ (ˊɞɡ 

ˊŮɟɘɚŬɛɓɎɜŮɘ Űɖɜ əŬŰŬɜɎɚɤůɖ Ŭɚəɞɧɚ, Űɞ əɟɎɜɞɠ ɐ Űɖ ɢɟɐůɖ Űɖɠ ɕɩɜɖɠ 

ŬůűŬɚŮɑŬɠ) əŬɘ Űɖ ɢɟɐůɖ ɔɖɠ, ɧˊɤɠ ɖ əŬŰɞɘəɑŬ ɐ ɞɘəɞɜɞɛɘəɏɠ ɕɩɜŮɠ, ɓɟɏɗɖəŬɜ 

ɜŬ ɏɢɞɡɜ ŭɘɎűɞɟŮɠ ŮˊɘˊŰɩůŮɘɠ ůŰɖɜ ɞŭɘəɐ ŬůűɎɚŮɘŬ əŬɘ ɢɟŮɘɎɕɞɜŰŬɘ 

ˊŮɟŬɘŰɏɟɤ ŮɝɏŰŬůɖ.  

 

Ⱥˊɘˊɚɏɞɜ, ˊŬɟɎɔɞɜŰŮɠ ˊɞɡ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɞ ˊŮɟɘɓɎɚɚɞɜ, əɡɟɑɤɠ ɞ 

űɤŰɘůɛɧɠ, Űɞ ɞŭɧůŰɟɤɛŬ əŬɘ ɞɘ əŬɘɟɘəɏɠ ůɡɜɗɐəŮɠ ɗŬ ˊɟɏˊŮɘ ɜŬ 

ŭɘŮɟŮɡɜɖɗɞɨɜ. ɆŮ ɛŮɚɚɞɜŰɘəɏɠ ŮɟŮɡɜɖŰɘəɏɠ əŬŰŮɡɗɨɜůŮɘɠ ɡˊɎɟɢŮɘ Ůˊɑůɖɠ 

ŬɜɎɔəɖ ɔɘŬ ˊŮɟŬɘŰɏɟɤ ŭɘŮɟŮɨɜɖůɖɠ ɗŮɛɎŰɤɜ ɧˊɤɠ ɖ ŮˊɑŭɟŬůɖ Űɖɠ ŰŬɢɨŰɖŰŬɠ 

ůŰŬ ɞŭɘəɎ ŬŰɡɢɐɛŬŰŬ, ɖ ɢɟɐůɖ Űɤɜ ˊɘɞ ŮɝŮɚɘɔɛɏɜɤɜ ůŰŬŰɘůŰɘəɩɜ ɛɞɜŰɏɚɤɜ, 

ɏŰůɘ ɩůŰŮ ɜŬ əŬŰŬɜɞɐůɞɡɜ əŬɚɨŰŮɟŬ Űɘɠ ŮˊɘˊŰɩůŮɘɠ Űɤɜ ˊŬɟŬɔɧɜŰɤɜ 

əɘɜŭɨɜɞɡ ɔɘŬ ŰŬ ɞŭɘəɎ ŬŰɡɢɐɛŬŰŬ əŬɘ ɜŬ Ŭɝɘɞˊɞɘɖɗɞɨɜ ŰŬ ŭŮŭɞɛɏɜŬ 

ɜŬŰɞɡɟŬɚɘůŰɘəɐɠ ɞŭɐɔɖůɖɠ ůŰɖɜ ŬɜɎɚɡůɖ Űɤɜ ŬŰɡɢɖɛɎŰɤɜ. 

 

 

2.2.2.6. A review of the effect of traffic and weather characteristics on 

road safety (2014) 

 

ȿɧɔɤ Űɖɠ Ŭɨɝɖůɖɠ Űɖɠ ŭɘŬɗŮůɘɛɧŰɖŰŬɠ Űɤɜ ůŰɞɘɢŮɑɤɜ əɑɜɖůɖɠ ůŮ ˊɟŬɔɛŬŰɘəɧ 

ɢɟɧɜɞ əŬɘ Űɖɠ ˊɟɞůˊɎɗŮɘŬɠ ɔɘŬ ˊɟɞɚɖˊŰɘəɐ ŭɘŬɢŮɑɟɘůɖ Űɖɠ ŬůűɎɚŮɘŬɠ, ɖ 

ůɡɔəŮəɟɘɛɏɜɖ ɏɟŮɡɜŬ  ŮˊɘɢŮɘɟŮɑ ɜŬ ˊɟɞůűɏɟŮɘ ɛɘŬ ŬɜŬůəɧˊɖůɖ Űɖɠ 

ŮˊɑŭɟŬůɖɠ Űɖɠ əɡəɚɞűɞɟɑŬɠ əŬɘ Űɤɜ əŬɘɟɘəɩɜ ůɡɜɗɖəɩɜ ůŰɖɜ ɞŭɘəɐ 

ŬůűɎɚŮɘŬ, ɜŬ ŮɜŰɞˊɑůŮɘ ŰŬ əŮɜɎ əŬɘ ɜŬ ůɡɕɖŰɐůŮɘ Űɘɠ ŬɜɎɔəŮɠ ɔɘŬ ˊŮɟŬɘŰɏɟɤ 

ɏɟŮɡɜŬ. ɄŬɟɎ Űɖɜ ɨˊŬɟɝɖ ˊɞɚɚɩɜ ůɡůɢŮŰɘůɛɏɜɤɜ ŭŮŭɞɛɏɜɤɜ əŬɘ ŭɘɎűɞɟɤɜ 

ˊŬɟŬɛɏŰɟɤɜ, ŰŮɚɘəɎ ˊɟɞɏəɡɣŬɜ əɎˊɞɘŬ ɛɞɜŰɏɚŬ. ũɘŬ ˊŬɟɎŭŮɘɔɛŬ, ɖ ɟɞɐ Űɖɠ 

əɡəɚɞűɞɟɑŬɠ űŬɑɜŮŰŬɘ ɜŬ ɏɢŮɘ ɛɘŬ ɛɖ ɔɟŬɛɛɘəɐ ůɢɏůɖ ɛŮ ŰŬ ˊɞůɞůŰɎ Űɤɜ 
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ŬŰɡɢɖɛɎŰɤɜ, Ŭɜ əŬɘ ɛŮɟɘəɏɠ ɛŮɚɏŰŮɠ ŭŮɑɢɜɞɡɜ ɜŬ ɏɢɞɡɜ ɔɟŬɛɛɘəɐ ůɢɏůɖ ɛŮ ŰŬ 

ŬŰɡɢɐɛŬŰŬ.  

 

ȷˊɧ Űɖɜ Ɏɚɚɖ ˊɚŮɡɟɎ, ɖ Ŭɨɝɖůɖ Űɞɡ ɞɟɑɞɡ ŰŬɢɨŰɖŰŬɠ, ɏɢŮɘ ɓɟŮɗŮɑ ˊɤɠ 

ůɢŮŰɑɕŮŰŬɘ ɛŮ Űɖɜ Ŭɨɝɖůɖ Űɤɜ ŬŰɡɢɖɛɎŰɤɜ. ɆɢŮŰɘəɎ ɛŮ Űɘɠ ŮˊɘˊŰɩůŮɘɠ Űɞɡ 

əŬɘɟɞɨ, ɖ ŮˊɑŭɟŬůɖ Űɤɜ ɓɟɞɢɞˊŰɩůŮɤɜ ɞŭɖɔŮɑ ůŮ Ŭɡɝɖɛɏɜɖ ůɡɢɜɧŰɖŰŬ 

ŬŰɡɢɖɛɎŰɤɜ, ŬɚɚɎ ŭŮɜ űŬɑɜŮŰŬɘ ɜŬ ɏɢŮɘ ɛɘŬ ůɡɜŮˊɐ ŮˊɑŭɟŬůɖ ůŰɖɜ 

ůɞɓŬɟɧŰɖŰŬ.  

 

ȼ ŮˊɑŭɟŬůɖ Ɏɚɚɤɜ ˊŬɟŬɛɏŰɟɤɜ Űɞɡ əŬɘɟɞɨ ɔɘŬ Űɖɜ ŬůűɎɚŮɘŬ, ɧˊɤɠ ɖ 

ɞɟŬŰɧŰɖŰŬ, ɖ ŰŬɢɨŰɖŰŬ Űɞɡ Ŭɜɏɛɞɡ əŬɘ ɖ ɗŮɟɛɞəɟŬůɑŬ ŭŮɜ ɓɟɏɗɖəŮ ɜŬ 

ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɖɜ Ŭɨɝɖůɖ Űɤɜ ŬŰɡɢɖɛɎŰɤɜ. ȼ ůɡůŰɖɛŬŰɘəɧŰŮɟɖ ɢɟɐůɖ ŬɡŰɩɜ 

Űɤɜ ŭŮŭɞɛɏɜɤɜ ůŮ ˊɟŬɔɛŬŰɘəɧ ɢɟɧɜɞ ɛˊɞɟŮɑ ɜŬ ŬɜŰɘɛŮŰɤˊɑůŮɘ ˊɞɚɚɎ Ŭˊɧ ŰŬ 

ŮɟŮɡɜɖŰɘəɎ əŮɜɎ ˊɞɡ ŮɜŰɞˊɑɕɞɜŰŬɘ ůŮ ŬɡŰɐ Űɖɜ ɏɟŮɡɜŬ. 

 

 

2.2.3. ɆɡɜŬűŮɑɠ ɛŮɗɞŭɞɚɞɔɑŮɠ 

 

ɆŰɞ ɡˊɞəŮűɎɚŬɘɞ ŬɡŰɧ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ůɡɜŬűŮɑɠ ɛŮɗɞŭɞɚɞɔɑŮɠ ˊɞɡ ɏɢɞɡɜ 

ɢɟɖůɘɛɞˊɞɘɖɗŮɑ ůŮ ɎɚɚŮɠ ɏɟŮɡɜŮɠ ɛŮ ŮɘŭɘəɎ ŭɘŬɔɜɤůŰɘəɎ ůɡůŰɐɛŬŰŬ ŮɜŰɧɠ Űɞɡ 

ɞɢɐɛŬŰɞɠ. 

 

Ƀɘ ɏɟŮɡɜŮɠ ˊɞɡ ˊŬɟŬŰɑɗŮɜŰŬɘ ŮɑɜŬɘ ɞɘ Ůɝɐɠ: 

(ɛŮ ɢɟɞɜɞɚɞɔɘəɐ ůŮɘɟɎ) 

 

¶ Prato, Carlo Giacomo, et al. "Modeling the behavior of novice young 

drivers during the first year after licensure." Accident Analysis & 

Prevention, p:480-486, 2010. 

 

¶ Vaiana, Rosolino, et al. "Driving behavior and traffic safety: an 

accelerationbased safety evaluation procedure for smartphones." 

Modern Applied Science, p:88, 2014 

 

 

2.2.3.1. Modeling the behavior of novice young drivers during the first 

year after licensure (2010) 

 

Ƀɘ ŬɟɢɎɟɘɞɘ ɞŭɖɔɞɑ ůɡɢɜɎ ŮɛűŬɜɑɕɞɜŰŬɘ ŮɡɎɚɤŰɞɘ ɛˊɟɞůŰɎ ůŰɞɜ əɑɜŭɡɜɞ 

ŬŰɡɢɐɛŬŰɞɠ, əɎŰɘ Űɞ ɞˊɞɑɞ ɛŮŰŬűɟɎɕŮŰŬɘ ůŮ ɛŮɔɎɚɖ ůɡɛɛŮŰɞɢɐ Űɞɡɠ ůŰɞɜ 

əŬŰɎɚɞɔɞ Űɤɜ ɞŭɘəɩɜ ŬŰɡɢɖɛɎŰɤɜ. Ɇəɞˊɧɠ Űɖɠ ůɡɔəŮəɟɘɛɏɜɖɠ ɏɟŮɡɜŬɠ ŮɑɜŬɘ 

ɖ ŬɜɎɚɡůɖ Űɖɠ ůɡɛˊŮɟɘűɞɟɎɠ Űɤɜ ɜɏɤɜ ɞŭɖɔɩɜ ɛŮ Űɖ ɢɟɐůɖ Ůɜɧɠ 

ůɡůŰɐɛŬŰɞɠ əŬŰŬɔɟŬűɐɠ ŭŮŭɞɛɏɜɤɜ, Űɞ ɞˊɞɑɞ ɓɟɑůəŮŰŬɘ ŮɜŰɧɠ Űɞɡ ɞɢɐɛŬŰɞɠ. 
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ũɘŬ Űɘɠ ŬɜɎɔəŮɠ Űɖɠ ŮɟɔŬůɑŬɠ ŮɝŮŰɎůŰɖəŬɜ 62 ɞŭɖɔɞɑ (36 ɎɜŭɟŮɠ ï 26 

ɔɡɜŬɑəŮɠ) ɖɚɘəɑŬɠ 17 ɢɟɞɜɩɜ əŬŰɎ Űɖɜ ˊŮɟɑɞŭɞ Űɤɜ ˊɟɩŰɤɜ 12 ɛɖɜɩɜ ɛŮŰɎ 

Űɖɜ ŬˊɧəŰɖůɖ Űɖɠ ɎŭŮɘŬɠ ɞŭɐɔɖůɖɠ. ũɘŬ Űɞɡɠ 3 ˊɟɩŰɞɡɠ ɛɐɜŮɠ, ɐŰŬɜ 

ŬˊŬɟŬɑŰɖŰɞ ɜŬ ɡˊɎɟɢŮɘ ůŰɞ ɧɢɖɛŬ ɏɜŬɠ ɔɞɜɘɧɠ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɖɠ 

ɞŭɐɔɖůɖɠ, Ůɜɩ ɛŮŰɎ Űɞ ˊɏɟŬɠ ŬɡŰɞɨ Űɞɡ ɢɟɞɜɘəɞɨ ŭɘŬůŰɐɛŬŰɞɠ, ɛˊɞɟɞɨůŬɜ 

ɜŬ ɞŭɖɔɞɨɜ ɛɧɜɞɘ.  

 

ɇɞ ůɨůŰɖɛŬ IVDR (In-Vehicle Data Recorder) əŬŰɏɔɟŬűŮ ŭŮŭɞɛɏɜŬ ɧˊɤɠ ɖ 

ŰŬɢɨŰɖŰŬ əŬɘ ɖ ŮˊɘŰɎɢɡɜůɖ Űɞɡ ɞɢɐɛŬŰɞɠ ɩůŰŮ ɜŬ ɛˊɞɟŮɑ ɜŬ ŭɘŬəɟɑɜŮɘ ˊɧŰŮ ɞ 

ɞŭɖɔɧɠ ˊɟŬɔɛŬŰɞˊɞɘŮɑ Ůˊɘəɑɜŭɡɜɞɡɠ Ůɚɘɔɛɞɨɠ, ɞɘ ɞˊɞɑɞɘ əŬŰɖɔɞɟɘɞˊɞɘɞɨɜŰŬɜ 

ŬɜɎɚɞɔŬ ɛŮ Űɞ Ůɑŭɞɠ Űɞɡɠ (ŬɚɚŬɔɐ ɚɤɟɑŭŬɠ, ŬˊɧŰɞɛɞ űɟŮɜɎɟɘůɛŬ ɐ 

ŮˊɘŰɎɢɡɜůɖ əŰɚ.) əŬɘ Űɖ ůɞɓŬɟɧŰɖŰɎ Űɞɡɠ (ɢŬɛɖɚɐ, ɛɏůɖ, ɡɣɖɚɐ). ȳɚŮɠ ŬɡŰɏɠ 

ɞɘ ˊɚɖɟɞűɞɟɑŮɠ ɛŮŰŬŭɑŭɞɜŰŬɜ ɛɏůɤ ŬůɨɟɛŬŰɤɜ ŭɘəŰɨɤɜ ůŮ ɏɜŬɜ ŭɘŬəɞɛɘůŰɐ, 

ɞ ɞˊɞɑɞɠ ŭɘŬŰɖɟɞɨůŮ ŬɟɢŮɑɞ ɔɘŬ əɎɗŮ ɏɜŬ Ŭˊɧ ŰŬ ŮɝŮŰŬɕɧɛŮɜŬ ɞɢɐɛŬŰŬ, 

ŭɖɛɘɞɡɟɔɩɜŰŬɠ ɏŰůɘ Űɞ ˊɟɞűɑɚ Űɞɡ əɎɗŮ ŬɟɢɎɟɘɞɡ ɞŭɖɔɞɨ. Ƀɘ ɔɞɜŮɑɠ əŬɘ ɞɘ 

ɜŮŬɟɞɑ ɞŭɖɔɞɑ ɐŰŬɜ ůŮ ɗɏůɖ ɜŬ Ůɚɏɔɝɞɡɜ ŰŬ ŭŮŭɞɛɏɜŬ ŬɡŰɎ ɛɏůɤ ɛɘŬɠ 

ŮűŬɟɛɞɔɐɠ ˊɞɡ Űɞɡɠ ŮˊɏŰɟŮˊŮ ɜŬ ɏɢɞɡɜ ˊɟɧůɓŬůɖ ůŰɞ ˊɟɞűɑɚ Űɞɡɠ. 

 

ȳˊɤɠ ɐŰŬɜ ŬɜŬɛŮɜɧɛŮɜɞ, ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ ŮˊɘɓŮɓŬɑɤůŬɜ ɧŰɘ ɞɘ ɎɜŭɟŮɠ 

ɞŭɖɔɞɑ ŮɑɜŬɘ ˊɘɞ ŮˊɘɟɟŮˊŮɑɠ ůŰɞɜ əɑɜŭɡɜɞ əŬɘ ɧŰɘ ɧŰŬɜ ɞŭɖɔɞɨɜ ɢɤɟɑɠ 

ŮˊɑɓɚŮɣɖ, ɞɘ ŬɟɢɎɟɘɞɘ ɞŭɖɔɞɑ ɔɑɜɞɜŰŬɘ ˊɘɞ çŮˊɘɗŮŰɘəɞɑè. ȳůɞɜ ŬűɞɟɎ Űɖɜ 

ɞŭɐɔɖůɖ ɛŮ ˊŬɟɧɜŰŮɠ Űɞɡɠ ɔɞɜŮɑɠ, ɞ əɑɜŭɡɜɞɠ ŬŰɡɢɐɛŬŰɞɠ ŬˊɞŰŮɚŮɑ 

ůɡɜɎɟŰɖůɖ əŬɘ Űɖɠ ɞŭɖɔɘəɐɠ ůɡɛˊŮɟɘűɞɟɎɠ Űɞɡ ŮɜɐɚɘəŬ.  

 

ɇɏɚɞɠ, ůɖɛŬɜŰɘəɧ ɟɧɚɞ ůŰɖɜ ɛŮɑɤůɖ Űɖɠ ŮˊɘəɘɜŭɡɜɧŰɖŰŬɠ Űɤɜ ɜɏɤɜ ɞŭɖɔɩɜ 

ˊŬɑɕŮɘ əŬɘ ɞ ɏɚŮɔɢɞɠ Űɤɜ ŭŮŭɞɛɏɜɤɜ ˊɞɡ ˊɟɞəɨˊŰɞɡɜ Ŭˊɧ Űɞ IVDR. Ƀɘ 

ɜŮŬɟɞɑ ɞɘ ɞˊɞɑɞɘ ŮɚɏɔɢɞɜŰŬɘ ɖɚŮəŰɟɞɜɘəɎ Ŭˊɧ Űɞɡɠ ɔɞɜŮɑɠ Űɞɡɠ əŬɗô ɧɚɖ Űɖ 

ŭɘɎɟəŮɘŬ Űɖɠ ɏɟŮɡɜŬɠ ɔɑɜɞɜŰŬɘ ˊɘɞ ˊɟɞůŮəŰɘəɞɑ ɧŰŬɜ ɞŭɖɔɞɨɜ ɛɧɜɞɘ Űɞɡɠ, Ůɜɩ 

ŬɜŰɑɗŮŰŬ ɧůɞɘ ŭŮɜ ɏɢɞɡɜ Űɖɜ ůɡɜŮɢɐ ŮˊɑɓɚŮɣɖ Űɤɜ ɔɞɜɏɤɜ ɛɏůɤ Űɖɠ 

ɖɚŮəŰɟɞɜɘəɐɠ ŮűŬɟɛɞɔɐɠ, ŭŮɜ ŭŮɑɢɜɞɡɜ ŭɘɎɗŮůɖ ɜŬ ɓŮɚŰɘɩůɞɡɜ Űɖɜ ŰɎůɖ ˊɞɡ 

ɏɢɞɡɜ ɔɘŬ Ůˊɘəɑɜŭɡɜɖ ɞŭɐɔɖůɖ. 

 

2.2.3.2. Driving behavior and traffic safety: an acceleration-based safety 

evaluation procedure for smartphones (2014) 

 

ȷɡŰɐ ɖ ŮɟɔŬůɑŬ ˊɟŬɔɛŬŰŮɨŮŰŬɘ Űɖɜ ŬɜɎˊŰɡɝɖ ɛɘŬɠ ˊɟɤŰɧŰɡˊɖɠ ŮűŬɟɛɞɔɐɠ 

ɔɘŬ ɖɚŮəŰɟɞɜɘəɏɠ, əɘɜɖŰɏɠ ůɡůəŮɡɏɠ ɖ ɞˊɞɑŬ ɗŬ ŮəŰɘɛɎŮɘ Űɞɜ ɓŬɗɛɧ ŬůűɎɚŮɘŬɠ 

Űɤɜ ɞŭɖɔɩɜ ˊɞɡ ɓɟɑůəɞɜŰŬɘ Ůɜ əɘɜɐůŮɘ ɛŮŰɟɩɜŰŬɠ Űɖɜ ŭɘŬɛɐəɖ əŬɘ ˊɚŮɡɟɘəɐ 

Űɞɡɠ ŮˊɘŰɎɢɡɜůɖ, ɛɏůɤ ɢɟɐůɖɠ Űɤɜ ůɡůŰɖɛɎŰɤɜ GPS . ȳˊɞɡ ŬˊŬɘŰŮɑŰɞ, ɖ 

ŮűŬɟɛɞɔɐ ɗŬ ŮɛűŬɜɑɕŮɘ ɛɘŬ ˊɟɞŮɘŭɞˊɞɑɖůɖ ůŰɞɡɠ ɞŭɖɔɞɨɠ ɩůŰŮ ɜŬ 

ůɡɛɛɞɟűɩůɞɡɜ Űɖɜ ůɡɛˊŮɟɘűɞɟɎ Űɞɡɠ ůŰɞɜ ŭɟɧɛɞ. 

 

ȼ ɛŮɗɞŭɞɚɞɔɑŬ ˊɞɡ ŬəɞɚɞɡɗɐɗɖəŮ ɐŰŬɜ ɖ Ůɝɐɠ: ɇɞˊɞɗŮŰɩɜŰŬɠ ůŮ ɏɜŬɜ ɎɝɞɜŬ 

x, y Űɘɠ ŮˊɘŰŬɢɨɜůŮɘɠ Űɞɡ ɞɢɐɛŬŰɞɠ (ˊɚŮɡɟɘəɐ əŬɘ ŭɘŬɛɐəɖɠ ŬɜŰɑůŰɞɘɢŬ), 



ɼʶ˒ʱ˂ʰʽˇ н  ɰɹɰɽɹʁɱʄɮʊɹɼɶ ɮɿɮʅɼʁʃɶʅɶ 

- 28 - 
 

ŮəŰɘɛɐɗɖəŮ ɖ ůɡɛˊŮɟɘűɞɟɎ Űɞɡ ɞŭɖɔɞɨ ůŰɞ Űɘɛɧɜɘ (ŮˊɘɗŮŰɘəɧɠ ɐ ɛɖ). 

ɉɟɖůɘɛɞˊɞɘɐɗɖəŮ, Ůˊɑůɖɠ, ɞ əɨəɚɞɠ Űɟɘɓɐɠ Űɞɡ ɞɢɐɛŬŰɞɠ, ɞ ɞˊɞɑɞɠ ŮɑɜŬɘ 

ůɡɜɎɟŰɖůɖ Űɤɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ Űɤɜ ŮɚŬůŰɘəɩɜ Űɞɡ ŬɡŰɞəɘɜɐŰɞɡ əŬɘ Űɤɜ 

ɢŬɟŬəŰɖɟɘůŰɘəɩɜ Űɞɡ ɞŭɞůŰɟɩɛŬŰɞɠ. ȿŬɛɓɎɜɞɜŰŬɠ, Ůˊɘˊɚɏɞɜ, ɡˊɧɣɖ Űɖɜ 

ŮɛˊŮɘɟɑŬ Űɞɡ ɞŭɖɔɞɨ əŬɘ Űɞɜ Űɨˊɞ Űɞɡ ŬɡŰɞəɘɜɐŰɞɡ ŭɖɛɘɞɡɟɔɐɗɖəŮ Űɞ 

óôȹɘɎɔɟŬɛɛŬ Ƀŭɖɔɘəɐɠ ɆɡɛˊŮɟɘűɞɟɎɠôô (Driving Style Diagram ï DSD), 

Űɞ ɞˊɞɑɞ ŬˊɞŰŮɚŮɑ ɛɑŬ ůɡůɢɏŰɘůɖ ɧɚɤɜ Űɤɜ ˊŬɟŬɛɏŰɟɤɜ ˊɞɡ ŬɜŬűɏɟɗɖəŬɜ 

ˊŬɟŬˊɎɜɤ. ɇɞ ˊŮɑɟŬɛŬ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ɛŮ Űɞ ɑŭɘɞ ɧɢɖɛŬ əŬɘ Űɞ ɑŭɘɞ 

əɘɜɖŰɧ Űɖɚɏűɤɜɞ (smartphone) əŬɘ ˊɐɟŬɜ ɛɏɟɞɠ 5 ɞŭɖɔɞɑ ɛŮ ŭɘŬűɞɟŮŰɘəɎ 

ɞŭɖɔɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ. ȼ ůɡɛˊŮɟɘűɞɟɎ əɎɗŮ ɞŭɖɔɞɨ ŮəŰɘɛɐɗɖəŮ ɛŮ ɓɎůɖ Űɞ 

ˊɞůɞůŰɧ ɡˊɏɟɓŬůɖɠ Űɤɜ ɞɟɑɤɜ ŮˊɘŰɎɢɡɜůɖɠ Űɞɡ DSD. 

 

ȼ ɏɟŮɡɜŬ ŮɑɢŮ ɤɠ ŬˊɞŰɏɚŮůɛŬ ɧŰɘ ɖ əŬɚɨŰŮɟɖ Űɘɛɐ ɔɘŬ ɜŬ ŭɘŬɢɤɟɑůŮɘɠ Űɞɡɠ 

ŮˊɘɗŮŰɘəɞɨɠ ɛŮ Űɞɡɠ ŬůűŬɚŮɑɠ ɞŭɖɔɞɨɠ ɛˊɞɟŮɑ ɜŬ ɞɟɘůŰŮɑ ůŰɞ 9% ɤɠ ˊɞůɞůŰɧ 

ɡˊɏɟɓŬůɖɠ Űɤɜ ɞɟɑɤɜ ŮˊɘŰɎɢɡɜůɖɠ Űɞɡ DSD. 

 

 

2.3.Ɇɨɜɞɣɖ 

 

ɆŰɞ ˊŬɟɧɜ əŮűɎɚŬɘɞ ˊŬɟɞɡůɘɎůŰɖəŬɜ əŬɘ ŬɜŬɚɨɗɖəŬɜ ɞɟɘůɛɏɜŮɠ Ŭˊɧ Űɘɠ 

ůɖɛŬɜŰɘəɧŰŮɟŮɠ ɏɟŮɡɜŮɠ ˊɞɡ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɖɜ ŮəŰɑɛɖůɖ Űɖɠ ůɡɛˊŮɟɘűɞɟɎɠ 

Űɞɡ ɞŭɖɔɞɨ ɛɏůɤ ůɡůŰɖɛɎŰɤɜ əŬŰŬɔɟŬűɐɠ ŭŮŭɞɛɏɜɤɜ ˊɞɡ ɓɟɑůəɞɜŰŬɘ ŮɜŰɧɠ 

Űɞɡ ɞɢɐɛŬŰɞɠ, əŬɗɩɠ əŬɘ Űɖ ůɡɛɓɞɚɐ Űɖɠ ɢɟɐůɖɠ ŬɡŰɩɜ Űɤɜ ɜɏɤɜ 

ŰŮɢɜɞɚɞɔɘɩɜ ůŰɖ ɓŮɚŰɑɤůɖ Űɖɠ ɞŭɘəɐɠ ŬůűɎɚŮɘŬɠ. ȷˊɧ Űɖɜ ŬɜɎɚɡůɖ Űɤɜ 

ˊŬɟŬˊɎɜɤ ŮɟŮɡɜɩɜ əŬɘ Űɖɜ ůɡɜɞɚɘəɐ ŮɝɏŰŬůɐ Űɞɡɠ ˊɟɞəɨˊŰɞɡɜ ŰŬ 

ˊŬɟŬəɎŰɤ əɨɟɘŬ ůɖɛŮɑŬ: 

 

¶ ũɘŬ Űɖ ůɤůŰɐ əŬɘ ŬˊɞŰŮɚŮůɛŬŰɘəɐ ɚŮɘŰɞɡɟɔɑŬ Űɤɜ ůɡůŰɖɛɎŰɤɜ 

əŬŰŬɔɟŬűɐɠ ŭŮŭɞɛɏɜɤɜ, ŬˊŬɘŰŮɑŰŬɘ ůɨɜŭŮůɖ ɛŮ ˊɚɖɟɞűɞɟɘŬəɎ 

ůɡůŰɐɛŬŰŬ ɩůŰŮ ɜŬ ŬˊɞɗɖəŮɨɞɜŰŬɘ əŬɘ ɜŬ ŮˊŮɝŮɟɔɎɕɞɜŰŬɘ ɎɛŮůŬ ɞɘ 

ˊɚɖɟɞűɞɟɑŮɠ. 

¶ Ƀɘ ˊɚɖɟɞűɞɟɑŮɠ ŬɡŰɏɠ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɞɜ Űɟɧˊɞ ɞŭɐɔɖůɖɠ Űɞɡ ɞŭɖɔɞɨ 

(ŰŬɢɨŰɖŰŬ, ŮˊɘŰɎɢɡɜůɖ, ŮˊɘɓɟɎŭɡɜůɖ, ŬˊɧůŰŬůɖ ɛŮ ŰŬ ɡˊɧɚɞɘˊŬ 

ŬɡŰɞəɑɜɖŰŬ əŰɚ) əŬɗɩɠ əŬɘ ɛŮ ŰŬ ɛɖɢŬɜɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɞɡ 

ɞɢɐɛŬŰɞɠ (əŬŰŬɜɎɚɤůɖ əŬɡůɑɛɤɜ, ˊɑŮůɖ ŮɚŬůŰɘəɩɜ əɞə). 

¶ ɆŮ ɓɎɗɞɠ ɢɟɧɜɞɡ, ŭŮɜ ŮɑɜŬɘ ˊɞɚɚɞɑ ɞɘ ɞŭɖɔɞɑ ˊɞɡ ŬɜŬŰɟɏɢɞɡɜ ůŰŬ 

ŬɟɢŮɑŬ ɞŭɐɔɖůɐɠ Űɞɡɠ ɩůŰŮ ɜŬ Ůɚɏɔɝɞɡɜ Űɘɠ ɞŭɖɔɘəɏɠ ˊŬɟŬɓɎůŮɘɠ Űɘɠ 

ɞˊɞɑŮɠ ɏɢɞɡɜ ŭɘŬˊɟɎɝŮɘ, ɛŮɘɩɜɞɜŰŬɠ Űɖɜ ɢɟɖůɘɛɧŰɖŰŬ ŬɡŰɐɠ Űɖɠ 

ŭɡɜŬŰɧŰɖŰŬɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ. 

¶ ɇŬ ůɡůŰɐɛŬŰŬ ŬɡŰɎ ɛˊɞɟɞɨɜ ɜŬ ůɡɛɓɎɚɚɞɡɜ ɧɢɘ ɛɧɜɞ ůŰɖ ɓŮɚŰɑɤůɖ 

Űɖɠ ɞŭɘəɐɠ ŬůűɎɚŮɘŬɠ əŬɘ Űɖɠ ůɡɛˊŮɟɘűɞɟɎɠ Űɤɜ ɞŭɖɔɩɜ ůŰɞ ŭɟɧɛɞ, 

ŬɚɚɎ əŬɘ ůŰɖɜ ɏɔəŬɘɟɖ ˊɟɧɚɖɣɖ əŬɘ ŬɜŰɘɛŮŰɩˊɘůɖ ɞŭɘəɩɜ 

ŬŰɡɢɖɛɎŰɤɜ. 
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¶ Ƀɘ ŭɡɜŬŰɧŰɖŰŮɠ ɔɘŬ əŬɚɨŰŮɟŮɠ ˊɟɞɓɚɏɣŮɘɠ, ŬɡɝɎɜɞɜŰŬɘ ɧůɞ ŰŬ 

ŭŮŭɞɛɏɜŬ ˊɞɡ ɚŬɛɓɎɜɞɜŰŬɘ, əŬŰŬɔɟɎűɞɜŰŬɘ ɔɘŬ ɛŮɔɎɚɞ ɢɟɞɜɘəɧ 

ŭɘɎůŰɖɛŬ əŬɘ ůŮ əɎɗŮ ŭɘŬŭɟɞɛɐ Űɞɡ ɞŭɖɔɞɨ.  

¶ ȼ ˊɟɞůˊɎɗŮɘŬ ŮəŰɑɛɖůɖɠ Űɖɠ ůɡɛˊŮɟɘűɞɟɎɠ Űɞɡ ɞŭɖɔɞɨ ɛɏůɤ 

ŰŮɢɜɞɚɞɔɘəɎ ˊɟɞɖɔɛɏɜɤɜ ůɡůŰɖɛɎŰɤɜ əŬŰŬɔɟŬűɐɠ ɏɢŮɘ ɝŮəɘɜɐůŮɘ ˊɟɘɜ 

Ŭˊɧ ˊŮɟɑˊɞɡ 30 ɢɟɧɜɘŬ əŬɘ ůɡɜŮɢɩɠ ŮɝŮɚɑůůŮŰŬɘ əŬɘ ɓŮɚŰɘɩɜŮŰŬɘ. 

¶ ɇŬ ˊŮɟɘůůɧŰŮɟŬ ůɡůŰɐɛŬŰŬ əŬŰŬɔɟŬűɐɠ ůɡɜŭɏɞɜŰŬɘ ɛŮ Űɞɜ 

"ŮɔəɏűŬɚɞ" Űɞɡ ɞɢɐɛŬŰɞɠ (ˊ.ɢ. OBD, DDR). 

 

¶ Ƀɘ ůɡɢɜɏɠ ŬɚɚŬɔɏɠ Űɤɜ ɞɟɑɤɜ ŰŬɢɨŰɖŰŬɠ ŭɖɛɘɞɡɟɔɞɨɜ ɛŮɔŬɚɨŰŮɟɞ 

əɑɜŭɡɜɞ ɔɘŬ ŰɟɞɢŬɑɞ ŬŰɨɢɖɛŬ. 

¶ ȼ ɢɟɐůɖ Űɞɡ əɘɜɖŰɞɨ ŰɖɚŮűɩɜɞɡ ůŰɖɜ ɞŭɐɔɖůɖ ɞŭɖɔŮɑ ůŮ 

ɛŮɔŬɚɨŰŮɟɞɡɠ ɢɟɧɜɞɡɠ ŬɜŰɑŭɟŬůɖɠ, ɢŬɛɖɚɧŰŮɟŮɠ ŰŬɢɨŰɖŰŮɠ, 

ɛŮɔŬɚɨŰŮɟŮɠ ŬˊɞůŰɎůŮɘɠ əŬɘ ɢɟɧɜɞɡɠ ŭɘŬɢɤɟɘůɛɞɨ ɛŮŰŬɝɨ Űɤɜ 

ɞɢɖɛɎŰɤɜ. 

¶ ɇŬ ůŰɞɘɢŮɑŬ ˊɞɡ ůɡɚɚɏɔɞɜŰŬɘ Ŭˊɧ Űɞ əɘɜɖŰɧ Űɖɚɏűɤɜɞ, ˊɟɞůűɏɟɞɡɜ 

ɛŮɔɎɚɞ ɧɔəɞ ˊɚɖɟɞűɞɟɘɩɜ  əŬɘ ŭɑɜɞɡɜ ɜɏŮɠ ŭɡɜŬŰɧŰɖŰŮɠ 

Ŭɝɘɞɚɧɔɖůɖɠ. 

¶ ɆŮ ŭɘŬűɞɟŮŰɘəɞɨɠ Űɨˊɞɡɠ ɞŭɩɜ ŬɜŬˊŰɨůůɞɜŰŬɘ əŬɘ ŭɘŬűɞɟŮŰɘəɏɠ 

ůɡɜɗɐəŮɠ-ɛɞɜŰɏɚŬ ˊɞɡ ŮəűɟɎɕɞɡɜ Űɖɜ ŰŬɢɨŰɖŰŬ. 

¶ ɇŬ ɞŭɘəɎ ŬŰɡɢɐɛŬŰŬ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɖɜ ŬɜɎˊŰɡɝɖ ɡɣɖɚɩɜ ŰŬɢɡŰɐŰɤɜ. 

¶ ȼ ɓŮɚŰɑɤůɖ Űɖɠ ůɡɛˊŮɟɘűɞɟɎ ɞŭɐɔɖůɖɠ Űɤɜ ɜɏɤɜ ɞŭɖɔɩɜ ůɢŮŰɑɕŮŰŬɘ 

ɛŮ Űɞ Ŭɜ ɞɘ ɔɞɜŮɑɠ Űɞɡɠ ˊŬɟŬəɞɚɞɡɗɞɨɜ Űɞɜ Űɟɧˊɞ ˊɞɡ ɞŭɖɔɞɨɜ. 

¶ ȺɑŰŮ ˊɟɧəŮɘŰŬɘ ɔɘŬ ɜɏɞɡɠ ŮɑŰŮ ɔɘŬ ɏɛˊŮɘɟɞɡɠ ɞŭɖɔɞɨɠ, ɧŰŬɜ ɡˊɎɟɢŮɘ 

ɖɢɖŰɘəɐ Ůɘŭɞˊɞɑɖůɖ ŮɜŰɧɠ Űɞɡ ɞɢɐɛŬŰɞɠ ůɢŮŰɘəɎ ɛŮ əɎˊɞɘŬ ˊɘɗŬɜɐ 

ˊŬɟɎɓŬůɖ ůŰɖɜ ɞˊɞɑŬ ɏɢɞɡɜ ɡˊɞˊɏůŮɘ, ŮɛűŬɜɑɕŮŰŬɘ ɖ ŰɎůɖ ɜŬ 

ɓŮɚŰɘɩɜɞɡɜ ɎɛŮůŬ Űɖɜ ɞŭɖɔɘəɐ  Űɞɡɠ ůɡɛˊŮɟɘűɞɟɎ.  

 

¶ ȼ əɡɟɘɧŰŮɟɖ ɛɏɗɞŭɞɠ ŬɜɎɚɡůɖɠ Űɤɜ ŭŮŭɞɛɏɜɤɜ ˊɞɡ ŮűŬɟɛɧůŰɖəŮ ŮɑɜŬɘ 

ɖ ́Ŭɚɘɜŭɟɧɛɖůɖ (ANOVA). 

¶ ɇɏɚɞɠ, ŮɑɜŬɘ ˊɟɞűŬɜɏɠ ɧŰɘ ɡˊɎɟɢŮɘ əŮɜɧ ɔɜɩůɖɠ ɔɨɟɤ Ŭˊɧ Űɞ Ůɜ ɚɧɔɤ 

ɗɏɛŬ, ɤůŰɧůɞ ɖ Ůɝɏɚɘɝɖ Űɖɠ ŰŮɢɜɞɚɞɔɑŬɠ əŬɘ əŬŰô ŮˊɏəŰŬůɖ Űɤɜ 

ůɡůŰɖɛɎŰɤɜ əŬŰŬɔɟŬűɐɠ ŭŮŭɞɛɏɜɤɜ ɗŬ ŮˊɘűɏɟŮɘ ŬəɧɛŬ ˊɘɞ ůɖɛŬɜŰɘəɎ 

ŬˊɞŰŮɚɏůɛŬŰŬ ůŰɞɜ ŰɞɛɏŬ Űɖɠ ɞŭɘəɐɠ ŬůűɎɚŮɘŬɠ əŬɘ ɓŮɚŰɑɤůɖɠ Űɖɠ 

ůɡɛˊŮɟɘűɞɟɎɠ Űɤɜ ɞŭɖɔɩɜ ůŰɞ ŭɟɧɛɞ. 

  



ɼʶ˒ʱ˂ʰʽˇ н  ɰɹɰɽɹʁɱʄɮʊɹɼɶ ɮɿɮʅɼʁʃɶʅɶ 

- 30 - 
 

  



ɼʶ˒ʱ˂ʰʽˇ о  ɸɳʍʄɹʆɹɼʁ ʇʃʁɰɮɸʄʁ 

- 31 - 
 

3. ŪȺɋɅȼɇȽȾɃ ɈɄɃȸȷŪɅɃ 

 

 

3.1. ȺɘůŬɔɤɔɐ 

 

ɆŰɞ ˊŬɟɧɜ əŮűɎɚŬɘɞ ŮˊɘŭɘɩəŮŰŬɘ ɖ ˊŮɟɘɔɟŬűɐ Űɞɡ ɗŮɤɟɖŰɘəɞɨ ɡˊɞɓɎɗɟɞɡ, 

ůŰɞ ɞˊɞɑɞ ɗŬ ɓŬůɘůŰŮɑ ɖ ŬɜɎɚɡůɖ Űɞɡ ŬɜŰɘəŮɘɛɏɜɞɡ Űɖɠ ȹɘˊɚɤɛŬŰɘəɐɠ 

ȺɟɔŬůɑŬɠ. ȺɘŭɘəɧŰŮɟŬ, ˊŬɟɞɡůɘɎɕŮŰŬɘ Űɞ ˊɚŬɑůɘɞ Űɖɠ ɛŮɗɞŭɞɚɞɔɑŬɠ, ůŰɞ 

ɞˊɞɑɞ ɗŬ ɛŮɚŮŰɖɗŮɑ ɖ ŮˊɑŭɟŬůɖ Űɖɠ ŰŬɢɨŰɖŰŬɠ, ŬɜɎɚɞɔŬ ɛŮ Űɖ ůɡɛˊŮɟɘűɞɟɎ 

əŬɘ ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɞɡ ɞŭɖɔɞɨ, ɛŮ Űɖ ɢɟɐůɖ ɛŬɗɖɛŬŰɘəɞɨ ˊɟɞŰɨˊɞɡ. ũɘŬ 

Űɞɜ ůəɞˊɧ Űɖɠ ˊŬɟɞɨůŬɠ  ȹɘˊɚɤɛŬŰɘəɐɠ ŮɟɔŬůɑŬɠ, ŮɑɜŬɘ ŬɜŬɔəŬɑŬ ɖ ŬɜɎɚɡůɖ 

ˊɞɚɚɩɜ ůɡůɢŮŰɘɕɧɛŮɜɤɜ ŰɡɢŬɑɤɜ ɛŮŰŬɓɚɖŰɩɜ ŰŬɡŰɧɢɟɞɜŬ, əɎɗŮ ɛɑŬ Ŭˊɧ Űɘɠ 

ɞˊɞɑŮɠ ɗŮɤɟŮɑŰŬɘ Ůɝô ɑůɞɡ ůɖɛŬɜŰɘəɐ ɛŮ Űɘɠ ɡˊɧɚɞɘˊŮɠ. ȷɜŬɚɨɞɜŰŬɘ ŰŬ 

ɗŮɤɟɖŰɘəɎ ůŰɞɘɢŮɑŬ ˊɞɡ Ŭűɞɟɞɨɜ ůŰɖ ɔɟŬɛɛɘəɐ ˊŬɚɘɜŭɟɧɛɖůɖ (linear 

regression). əŬɘ ɚɞɔŬɟɘɗɛɞəŬɜɞɜɘəɐ ˊŬɚɘɜŭɟɧɛɖůɐ. Ƀ əɨɟɘɞɠ ɚɧɔɞɠ ůŰɞɜ 

ɞˊɞɑɞ ůŰɖɟɑɢɗɖəŮ ɖ Ůˊɘɚɞɔɐ Űɖɠ ɛŮɗɧŭɞɡ ŬɡŰɐɠ ůɡɜɑůŰŬŰŬɘ ůŰɞ ɧŰɘ ɖ 

ŬɜŮɝɎɟŰɖŰɖ ɛŮŰŬɓɚɖŰɐ Űɞɡ ˊɟɞɓɚɐɛŬŰɞɠ (ŰŬɢɨŰɖŰŬ ɞɢɐɛŬŰɞɠ) ɚŬɛɓɎɜŮɘ 

ůɡɜŮɢŮɑɠ Űɘɛɏɠ. Ⱥˊɘˊɚɏɞɜ, ŮɜŰɞˊɑɕɞɜŰŬɘ ŰŬ əɟɘŰɐɟɘŬ Ŭˊɞŭɞɢɐɠ Ůɜɧɠ 

ɛŬɗɖɛŬŰɘəɞɨ ˊɟɞŰɨˊɞɡ əŬɗɩɠ Ůˊɑůɖɠ ˊŬɟɞɡůɘɎɕŮŰŬɘ ɞ Űɟɧˊɞɠ ˊɞɡ 

ŮˊɘŰŮɨɢɗɖəŬɜ ŰŬ ɛŬɗɖɛŬŰɘəɎ ɛɞɜŰɏɚŬ ˊɟɧɓɚŮɣɖɠ ɛɏůɤ ɚŮɘŰɞɡɟɔɘɩɜ Űɞɡ 

Ůɘŭɘəɞɨ ůŰŬŰɘůŰɘəɞɨ ɚɞɔɘůɛɘəɞɨ. ɀŮɔɎɚɞ ŰɛɐɛŬ Űɤɜ ɗŮɤɟɖŰɘəɩɜ ůŰɞɘɢŮɑɤɜ 

ŬɡŰɩɜ ɏɢŮɘ ŬɜŬˊŰɡɢɗŮɑ əŬɘ ůŮ ˊɟɞɖɔɞɨɛŮɜŮɠ ŭɘˊɚɤɛŬŰɘəɏɠ. 

 

 

3.2. ȸŬůɘəɏɠ ȰɜɜɞɘŮɠ ɆŰŬŰɘůŰɘəɐɠ 

 

Ƀ ɧɟɞɠ ˊɚɖɗɡůɛɧɠ (population) ŬɜŬűɏɟŮŰŬɘ ůŰɞ ůɨɜɞɚɞ Űɤɜ ˊŬɟŬŰɖɟɐůŮɤɜ 

Űɞɡ ɢŬɟŬəŰɖɟɘůŰɘəɞɨ ˊɞɡ ŮɜŭɘŬűɏɟŮɘ Űɖ ůŰŬŰɘůŰɘəɐ ɏɟŮɡɜŬ. ɄɟɧəŮɘŰŬɘ ɔɘŬ ɏɜŬ 

ůɨɜɞɚɞ ůŰɞɘɢŮɑɤɜ ˊɞɡ ŮɑɜŬɘ ŰŮɚŮɑɤɠ əŬɗɞɟɘůɛɏɜŬ. ȰɜŬɠ ˊɚɖɗɡůɛɧɠ ɛˊɞɟŮɑ 

ɜŬ ŮɑɜŬɘ ˊɟŬɔɛŬŰɘəɧɠ ɐ ɗŮɤɟɖŰɘəɧɠ. 

 

Ƀ ɧɟɞɠ ŭŮɑɔɛŬ (sample) ŬɜŬűɏɟŮŰŬɘ ůŮ ɏɜŬ ɡˊɞůɨɜɞɚɞ Űɞɡ ˊɚɖɗɡůɛɞɨ. Ƀɘ 

ˊŮɟɘůůɧŰŮɟŮɠ ůŰŬŰɘůŰɘəɏɠ ɏɟŮɡɜŮɠ ůŰɖɟɑɕɞɜŰŬɘ ůŮ ŭŮɑɔɛŬŰŬ, Ŭűɞɨ ɞɘ ɘŭɘɧŰɖŰŮɠ 

Űɞɡ ˊɚɖɗɡůɛɞɨ ŮɑɜŬɘ ůɡɜɐɗɤɠ ŬŭɨɜŬŰɞ ɜŬ əŬŰŬɔɟŬűɞɨɜ. ȳɚŬ ŰŬ ůŰɞɘɢŮɑŬ 

ˊɞɡ Ŭɜɐəɞɡɜ ůŰɞ ŭŮɑɔɛŬ Ŭɜɐəɞɡɜ əŬɘ ůŰɞɜ ˊɚɖɗɡůɛɧ, ɢɤɟɑɠ ŬˊŬɟŬɑŰɖŰŬ ɜŬ 

ɘůɢɨŮɘ Űɞ ŬɜŰɑůŰɟɞűɞ. ɇŬ ůɡɛˊŮɟɎůɛŬŰŬ ˊɞɡ ɗŬ ˊɟɞəɨɣɞɡɜ Ŭˊɧ Űɖɜ ɛŮɚɏŰɖ 

Űɞɡ ŭŮɑɔɛŬŰɞɠ ɗŬ ɘůɢɨɞɡɜ ɛŮ ɘəŬɜɞˊɞɘɖŰɘəɐ ŬəɟɑɓŮɘŬ ɔɘŬ ɞɚɧəɚɖɟɞ Űɞɜ 

ˊɚɖɗɡůɛɧ ɛɧɜɞ ŮɎɜ Űɞ ŭŮɑɔɛŬ ŮɑɜŬɘ ŬɜŰɘˊɟɞůɤˊŮɡŰɘəɧ Űɞɡ ˊɚɖɗɡůɛɞɨ. 

 

ɀŮ Űɞɜ ɧɟɞ ɛŮŰŬɓɚɖŰɏɠ (variables) ɞɟɑɕɞɜŰŬɘ ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ ˊɞɡ 

ŮɜŭɘŬűɏɟɞɡɜ ɜŬ ɛŮŰɟɖɗɞɨɜ əŬɘ ɜŬ əŬŰŬɔɟŬűɞɨɜ ůŮ ɏɜŬ ůɨɜɞɚɞ ŬŰɧɛɤɜ. Ƀɘ 

ɛŮŰŬɓɚɖŰɏɠ ŭɘŬəɟɑɜɞɜŰŬɘ ůŰɘɠ ˊŬɟŬəɎŰɤ əŬŰɖɔɞɟɑŮɠ: 
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ü ɄɞɘɞŰɘəɏɠ ɛŮŰŬɓɚɖŰɏɠ (qualitative variables): ȺɑɜŬɘ ɞɘ ɛŮŰŬɓɚɖŰɏɠ Űɤɜ 

ɞˊɞɑɤɜ ɞɘ ŭɡɜŬŰɏɠ Űɘɛɏɠ ŮɑɜŬɘ əŬŰɖɔɞɟɑŮɠ ŭɘŬűɞɟŮŰɘəɏɠ ɛŮŰŬɝɨ Űɞɡɠ. ȼ 

ɢɟɐůɖ Ŭɟɘɗɛɩɜ ɔɘŬ Űɖɜ ˊŬɟɎůŰŬůɖ Űɤɜ Űɘɛɩɜ ɛɘŬɠ ŰɏŰɞɘŬɠ ɛŮŰŬɓɚɖŰɐɠ 

ŮɑɜŬɘ əŬɗŬɟɎ ůɡɛɓɞɚɘəɐ əŬɘ ŭŮɜ ɏɢŮɘ Űɖɜ ɏɜɜɞɘŬ Űɖɠ ɛɏŰɟɖůɖɠ. 

 

ü ɄɞůɞŰɘəɏɠ ɛŮŰŬɓɚɖŰɏɠ (quantitative variables). ȺɑɜŬɘ ɞɘ ɛŮŰŬɓɚɖŰɏɠ ɛŮ 

Űɘɛɏɠ Ŭɟɘɗɛɞɨɠ, ˊɞɡ ɧɛɤɠ ɏɢɞɡɜ Űɖ ůɖɛŬůɑŬ Űɖɠ ɛɏŰɟɖůɖɠ. ȼ ɖɚɘəɑŬ əŬɘ ɞ 

Ŭɟɘɗɛɧɠ ˊŬɘŭɘɩɜ ɛɘŬɠ ɞɘəɞɔɏɜŮɘŬɠ ůɡɜɘůŰɞɨɜ ŰɏŰɞɘŮɠ ɛŮŰŬɓɚɖŰɏɠ. Ƀɘ 

ˊɞůɞŰɘəɏɠ ɛŮŰŬɓɚɖŰɏɠ ŭɘŬəɟɑɜɞɜŰŬɘ ɛŮ Űɖ ůŮɘɟɎ Űɞɡɠ ůŮ ŭɨɞ ɛŮɔɎɚŮɠ 

əŬŰɖɔɞɟɑŮɠ Űɘɠ ŭɘŬəɟɘŰɏɠ (ɐ ŬůɡɜŮɢŮɑɠ) əŬɘ Űɘɠ ůɡɜŮɢŮɑɠ. 

¶ ɆŮ ɛɑŬ ŭɘŬəɟɘŰɐ ɛŮŰŬɓɚɖŰɐ ɖ ɛɘəɟɧŰŮɟɖ ɛɖ ɛɖŭŮɜɘəɐ ŭɘŬűɞɟɎ ˊɞɡ 

ɛˊɞɟɞɨɜ ɜŬ ɏɢɞɡɜ ŭɨɞ Űɘɛɏɠ Űɖɠ ŮɑɜŬɘ ůŰŬɗŮɟɐ ˊɞůɧŰɖŰŬ. ȰɜŬ ŰɏŰɞɘɞ 

ˊŬɟɎŭŮɘɔɛŬ ŮɑɜŬɘ ɞ Ŭɟɘɗɛɧɠ Űɤɜ ɛŮɚɩɜ Űɖɠ ɞɘəɞɔɏɜŮɘŬɠ. 

¶   ɆŮ ɛɑŬ ůɡɜŮɢɐ ɛŮŰŬɓɚɖŰɐ ŭɨɞ Űɘɛɏɠ ɛˊɞɟɞɨɜ ɜŬ ŭɘŬűɏɟɞɡɜ əŬŰɎ 

ɞˊɞɘŬŭɐˊɞŰŮ ɛɘəɟɐ ˊɞůɧŰɖŰŬ. ɋɠ ˊŬɟɎŭŮɘɔɛŬ ŬɜŬűɏɟɞɡɛŮ Űɖɜ ɖɚɘəɑŬ, 

ɔɘŬ Űɖɜ ɞˊɞɑŬ ɖ ŭɘŬűɞɟɎ ŬɜɎɛŮůŬ ůŮ ŭɨɞ Űɘɛɏɠ ɗŬ ɛˊɞɟɞɨůŮ ɜŬ ŮɑɜŬɘ 

ɢɟɧɜɘŬ, ɛɐɜŮɠ, ɖɛɏɟŮɠ, ɩɟŮɠ, ɚŮˊŰɎ, ŭŮɡŰŮɟɧɚŮˊŰŬ. ɆŰɖɜ ˊɟɎɝɖ, 

ůɡɜŮɢɐɠ ɗŮɤɟŮɑŰŬɘ ɛɘŬ ɛŮŰŬɓɚɖŰɐ ɧŰŬɜ ɛˊɞɟŮɑ ɜŬ ˊɎɟŮɘ ɧɚŮɠ Űɘɠ Űɘɛɏɠ ůŮ 

ɏɜŬ ŭɘɎůŰɖɛŬ, ŭɘŬűɞɟŮŰɘəɎ ɗŮɤɟŮɑŰŬɘ ŭɘŬəɟɘŰɐ. 

 

ɀɏŰɟŬ əŮɜŰɟɘəɐɠ ŰɎůɖɠ (measures of central tendency): ɆŮ ˊŮɟɑˊŰɤůɖ 

ŬɜɎɚɡůɖɠ 

Ůɜɧɠ ŭŮɑɔɛŬŰɞɠ x1, x2,é, xɜ ɖ ɛɏůɖ Űɘɛɐ ɡˊɞɚɞɔɑɕŮŰŬɘ ůɨɛűɤɜŬ ɛŮ Űɖ ůɢɏůɖ: 

 

ὼӶ=
(ὼ1  +  ὼ2  +  . . .+ὼὲ)

ὲ
=

1

ὲ
(ὼὭ

ὲ

Ὥ= 1

) 

 

ɀɏŰɟŬ ŭɘŬůˊɞɟɎɠ əŬɘ ɛŮŰŬɓɚɖŰɧŰɖŰŬɠ (measures of variability): ɆŰɖɜ 

ˊŮɟɑˊŰɤůɖ ɧˊɞɡ ŰŬ ŭŮŭɞɛɏɜŬ ŬˊɞŰŮɚɞɨɜ ɏɜŬ ŭŮɑɔɛŬ, ɖ ŭɘŬəɨɛŬɜůɖ 

ůɡɛɓɞɚɑɕŮŰŬɘ ɛŮ s2 əŬɘ ɞɟɑɕŮŰŬɘ ɤɠ: 

 

ί2 =  
1

ὲ 1
(ὼὭ ὼӶ )

ὲ

Ὥ= 1

 

 

ɧˊɞɡ ὼ← ŮɑɜŬɘ ɞ ŭŮɘɔɛŬŰɘəɧɠ ɛɏůɞɠ, ŭɖɚŬŭɐ ɖ ɛɏůɖ Űɘɛɐ Űɤɜ ˊŬɟŬŰɖɟɐůŮɤɜ 

Űɞɡ ŭŮɑɔɛŬŰɞɠ. 

 

ȼ ɛŬɗɖɛŬŰɘəɐ ůɢɏůɖ ˊɞɡ ŭɑɜŮɘ Űɖɜ Űɡˊɘəɐ Ŭˊɧəɚɘůɖ Űɞɡ ŭŮɑɔɛŬŰɞɠ ŮɑɜŬɘ: 

ί=  ί2 =  
1

ὲ 1
(ὼὭ ὼӶ)

ὲ

Ὥ
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ũɘŬ Űɖɜ ˊŮɟɑˊŰɤůɖ ůɡɛɛŮŰɟɘəɎ əŬŰŬɜŮɛɖɛɏɜɞɡ ŭŮɑɔɛŬŰɞɠ ŭŮŭɞɛɏɜɤɜ 

ůɨɛűɤɜŬ ɛŮ ɏɜŬɜ ŮɛˊŮɘɟɘəɧ əŬɜɧɜŬ, ˊɟɞəɨˊŰŮɘ ɧŰɘ: 

¶ Űɞ ŭɘɎůŰɖɛŬ (-s, +s) ˊŮɟɘɏɢŮɘ ˊŮɟɑˊɞɡ Űɞ 68% Űɤɜ ŭŮŭɞɛɏɜɤɜ 

¶ Űɞ ŭɘɎůŰɖɛŬ (-2s, +2s) ˊŮɟɘɏɢŮɘ ˊŮɟɑˊɞɡ Űɞ 95% Űɤɜ ŭŮŭɞɛɏɜɤɜ 

¶ Űɞ ŭɘɎůŰɖɛŬ (-3s, +3s) ˊŮɟɘɏɢŮɘ ˊŮɟɑˊɞɡ Űɞ 99% Űɤɜ ŭŮŭɞɛɏɜɤɜ 

 

H ůɡɜŭɘŬəɨɛŬɜůɖ (covariance of the two variables) ŬˊɞŰŮɚŮɑ ɏɜŬ ɛɏŰɟɞ Űɖɠ 

ůɢɏůɖɠ ɛŮŰŬɝɨ ŭɨɞ ˊŮɟɘɞɢɩɜ ŭŮŭɞɛɏɜɤɜ əŬɘ ŭɑɜŮŰŬɘ Ŭˊɧ Űɖ ůɢɏůɖ: 

ὧέὺ(ὢ,ὣ)  =  
1

ὲ 1
(ὼὭ  ὼӶ)(ώὭ ώ)

ὲ

Ὥ= 1

 

 

MɏŰɟŬ ŬɝɘɞˊɘůŰɑŬɠ ŮɑɜŬɘ: 

¶ Űɞ ŮˊɑˊŮŭɞ ŮɛˊɘůŰɞůɨɜɖɠ, ˊɞɡ ɞɟɑɕŮŰŬɘ ɤɠ ɖ ŬɜŬɚɞɔɑŬ Űɤɜ 

ˊŮɟɘˊŰɩůŮɤɜ ˊɞɡ ɛɘŬ ŮəŰɑɛɖůɖ ɗŬ ŮɑɜŬɘ ůɤůŰɐ  

¶ Űɞ ŮˊɑˊŮŭɞ ůɖɛŬɜŰɘəɧŰɖŰŬɠ, Űɞ ɞˊɞɑɞ ɞɟɑɕŮŰŬɘ ɤɠ ɖ ŬɜŬɚɞɔɑŬ Űɤɜ 

ˊŮɟɘˊŰɩůŮɤɜ ˊɞɡ ɏɜŬ ůɡɛˊɏɟŬůɛŬ ŮɑɜŬɘ ŮůűŬɚɛɏɜɞ 

 

3.3. ɆɡůɢɏŰɘůɖ ɀŮŰŬɓɚɖŰɩɜ ï ɆɡɜŰŮɚŮůŰɐɠ ɆɡůɢɏŰɘůɖɠ 

 

ȰůŰɤ ɉ, Ɉ ŭɨɞ ŰɡɢŬɑŮɠ əŬɘ ůɡɜŮɢŮɑɠ ɛŮŰŬɓɚɖŰɏɠ. Ƀ ɓŬɗɛɧɠ Űɖɠ ɔɟŬɛɛɘəɐɠ 

ůɡůɢɏŰɘůɖɠ Űɤɜ ŭɨɞ ɛŮŰŬɓɚɖŰɩɜ ɉ əŬɘ Ɉ, ɞɘ ɞˊɞɑŮɠ ɏɢɞɡɜ ŭɘŬůˊɞɟɎ ůɢ
2 əŬɘ 

ůɣ
2 ŬɜŰɑůŰɞɘɢŬ əŬɘ ůɡɜŭɘŬůˊɞɟɎ ůɉɈ=cov[X,Y] əŬɗɞɟɑɕŮŰŬɘ ɛŮ Űɞɜ ůɡɜŰŮɚŮůŰɐ 

ůɡůɢɏŰɘůɖɠ (correlation coefficient), ɞ ɞˊɞɑɞɠ ůɡɛɓɞɚɑɕŮŰŬɘ ɛŮ ɟ əŬɘ ɞɟɑɕŮŰŬɘ 

ɤɠ: 

”=
„  
„ 

1

„ 
 

Ƀ ůɡɜŰŮɚŮůŰɐɠ ůɡůɢɏŰɘůɖɠ ɟ ŮəűɟɎɕŮɘ Űɞ ɓŬɗɛɧ əŬɘ Űɞɜ Űɟɧˊɞ ˊɞɡ ɞɘ ŭɨɞ 

ɛŮŰŬɓɚɖŰɏɠ ůɡůɢŮŰɑɕɞɜŰŬɘ. ȹŮɜ ŮɝŬɟŰɎŰŬɘ Ŭˊɧ Űɖɜ ɛɞɜɎŭŬ ɛɏŰɟɖůɖɠ Űɤɜ ɉ əŬɘ 

Ɉ əŬɘ ɚŬɛɓɎɜŮɘ Űɘɛɏɠ ůŰɞ ŭɘɎůŰɖɛŬ [- 1, +1]. ɇɘɛɏɠ əɞɜŰɎ ůŰɞ +1 ŭɖɚɩɜɞɡɜ 

ɘůɢɡɟɐ ɗŮŰɘəɐ ůɡůɢɏŰɘůɖ, Űɘɛɏɠ əɞɜŰɎ ůŰɞ -1 ŭɖɚɩɜɞɡɜ ɘůɢɡɟɐ ŬɟɜɖŰɘəɐ 

ůɡůɢɏŰɘůɖ əŬɘ Űɘɛɏɠ əɞɜŰɎ ůŰɞ 0 ŭɖɚɩɜɞɡɜ ɔɟŬɛɛɘəɐ ŬɜŮɝŬɟŰɖůɑŬ Űɤɜ ɉ əŬɘ 

Ɉ, ɧˊɤɠ űŬɑɜŮŰŬɘ əŬɘ ůŰɞ ˊŬɟŬəɎŰɤ ůɢɐɛŬ.  

 
ȺɘəɧɜŬ 3.1.: ȺˊŮɝɐɔɖůɖ ˊɘɗŬɜɩɜ Űɘɛɩɜ Űɞɡ ɆɡɜŰŮɚŮůŰɐ ɆɡůɢɏŰɘůɖɠ  

-1 -0,5 0 0,5 1

ɮˊ˄ʹˍʽˁʺ 

ʅˎˋ˔ʷˍʽˋʹ

ɸʶˍʽˁʺ 

ʅˎˋ˔ʷˍʽˋʹ

ɮ˄ˎˉʰˊ˅ʾʰ 

ʅˎˋ˔ʷˍʽˋʹˌ
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Ʉȼũȼ: ɆɨɔɔɟŬɛɛŬ çȺűŬɟɛɞɔɐ ɀŮɗɧŭɤɜ ȷɜɎɚɡůɖɠ ůŰɖɜ ȰɟŮɡɜŬ ȷɔɞɟɎɠè,  

Ɇɘɩɛəɞɠ ũ., ȸŬůɘɚŬəɞˊɞɨɚɞɡ ȷ., 2005) 

 

ȼ ŮəŰɑɛɖůɖ Űɞɡ ůɡɜŰŮɚŮůŰɐ ůɡůɢɏŰɘůɖɠ ɟ ɔɑɜŮŰŬɘ ɛŮ Űɖɜ ŬɜŰɘəŬŰɎůŰŬůɖ ůŰɖɜ 

ˊŬɟŬˊɎɜɤ Ůɝɑůɤůɖ Űɖɠ ůɡɜŭɘŬůˊɞɟɎɠ ů   əŬɘ Űɤɜ ŭɘŬůˊɞɟɩɜ ů  əŬɘ ů , 

Ŭˊɧ  ɧˊɞɡ ˊɟɞəɨˊŰŮɘ ŰŮɚɘəɎ ɖ ɏəűɟŬůɖ Űɖɠ ŮəŰɘɛɐŰɟɘŬɠ r: 

ὶ(ὢ,ὣ)  =  
В (ὼὭ ὼӶ)(ώὭ ώ)ὲ
Ὥ= 1

В (ὼὭ ὼӶ)2ὲ
Ὥ= 1 В (ώὭ ώ)2ὲ

Ὥ= 1

 

 

3.4. ȸŬůɘəɏɠ ȾŬŰŬɜɞɛɏɠ 

 

ȳˊɤɠ ŮɑɜŬɘ ɔɜɤůŰɧ Ŭˊɧ Űɖ ɗŮɤɟɑŬ Űɖɠ ůŰŬŰɘůŰɘəɐɠ, ɔɘŬ ɜŬ ɛŮɚŮŰɖɗɞɨɜ ŰŬ 

ŭɘɎűɞɟŬ ůŰŬŰɘůŰɘəɎ ɛŮɔɏɗɖ ˊɟɏˊŮɘ ɜŬ ŮɑɜŬɘ ɔɜɤůŰɐ ɖ ɛɞɟűɐ Űɖɠ əŬŰŬɜɞɛɐɠ 

ˊɞɡ Ŭəɞɚɞɡɗɞɨɜ ɞɘ Űɘɛɏɠ Űɞɡɠ. ɄŬɟŬəɎŰɤ ˊŬɟŬŰɑɗŮɜŰŬɘ ɞɘ ůɖɛŬɜŰɘəɧŰŮɟŮɠ 

ůŰŬŰɘůŰɘəɏɠ əŬŰŬɜɞɛɏɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ůŰɖɜ ŬɜɎɚɡůɖ Űɤɜ ɞŭɘəɩɜ 

ŬŰɡɢɖɛɎŰɤɜ əŬɘ Űɖɠ ɞŭɖɔɘəɐɠ ůɡɛˊŮɟɘűɞɟɎɠ. 

 

3.4.1. ȾŬɜɞɜɘəɐ ȾŬŰŬɜɞɛɐ 

 

ɀɑŬ Ŭˊɧ Űɘɠ ˊɘɞ ůɖɛŬɜŰɘəɏɠ əŬŰŬɜɞɛɏɠ ˊɘɗŬɜɧŰɖŰŬɠ ɔɘŬ ůɡɜŮɢŮɑɠ ɛŮŰŬɓɚɖŰɏɠ 

ŮɑɜŬɘ ɖ 

əŬɜɞɜɘəɐ əŬŰŬɜɞɛɐ ɐ əŬŰŬɜɞɛɐ Űɞɡ Gauss. ɀɘŬ ůɡɜŮɢɐɠ ŰɡɢŬɑŬ ɛŮŰŬɓɚɖŰɐ ɉ 

ɗŮɤɟŮɑŰŬɘ ɧŰɘ ŬəɞɚɞɡɗŮɑ Űɖɜ əŬɜɞɜɘəɐ əŬŰŬɜɞɛɐ ɛŮ ˊŬɟŬɛɏŰɟɞɡɠ ɛ, ů (-

Ð<ɛ<+Ð, ů>0), əŬɘ ɔɟɎűŮŰŬɘ ɉ~Ɂ(ɛ,ů2), ɧŰŬɜ ɏɢŮɘ ůɡɜɎɟŰɖůɖ ˊɡəɜɧŰɖŰŬɠ 

ˊɡɗŬɜɧŰɖŰŬɠ Űɖɜ: 

Ὂ(ὼ) = (
1

„(2“)1/ 2
)Ὡ[ (ὼ ‘)2/ 2„2] 

 

ɧˊɞɡ ɛ əŬɘ ů ŮɑɜŬɘ ůŰŬɗŮɟɏɠ ɑůŮɠ ɛŮ Űɖɜ ɛɏůɖ Űɘɛɐ əŬɘ Űɖɜ Űɡˊɘəɐ Ŭˊɧəɚɘůɖ 

ŬɜŰɑůŰɞɘɢŬ. 

 

3.4.2. ȾŬŰŬɜɞɛɐ Poisson 

 

ȺɑɜŬɘ ɔɜɤůŰɧ ɧŰɘ ɖ ˊɘɞ əŬŰɎɚɚɖɚɖ əŬŰŬɜɞɛɐ ɔɘŬ Űɖɜ ˊŮɟɘɔɟŬűɐ ŰŮɚŮɑɤɠ 

ŰɡɢŬɑɤɜ ŭɘŬəɟɘŰɩɜ ɔŮɔɞɜɧŰɤɜ ŮɑɜŬɘ ɖ əŬŰŬɜɞɛɐ Poisson. ɀɘŬ ŰɡɢŬɑŬ 

ɛŮŰŬɓɚɖŰɐ ɉ (ɧˊɤɠ ˊ.ɢ. Űɞ ˊɚɐɗɞɠ Űɤɜ ŬŰɡɢɖɛɎŰɤɜ ɐ Űɤɜ ɜŮəɟɩɜ Ŭˊɧ ɞŭɘəɎ 

ŬŰɡɢɐɛŬŰŬ) ɗŮɤɟŮɑŰŬɘ ɧŰɘ ŬəɞɚɞɡɗŮɑ əŬŰŬɜɞɛɐ Poisson ɛŮ ˊŬɟɎɛŮŰɟɞ ɚ (ɚ 

>0), əŬɘ ɔɟɎűŮŰŬɘ ɉ~Ʌ(ɚ), ɧŰŬɜ ɏɢŮɘ ůɡɜɎɟŰɖůɖ ɛɎɕŬɠ ˊɘɗŬɜɧŰɖŰŬɠ Űɖɜ: 

 

Ὂ(ὼ) =
‘ὼὩ‘

ὼ!
 

 

ɧˊɞɡ x = 0,1,2,3é. əŬɘ x! = xĿ(x-1)ĿéĿ3Ŀ2Ŀ1 
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H ɛɏůɖ Űɘɛɐ əŬɘ ɖ ŭɘŬůˊɞɟɎ əŬŰɎ Poisson ŮɑɜŬɘ Ⱥ{x} = ɛ əŬɘ ů2{x} = ɛ əŬɘ ŮɑɜŬɘ 

ɑůŮɠ ɛŮŰŬɝɨ Űɞɡɠ.  

ȼ əŬŰŬɜɞɛɐ Poisson ŬűɞɟɎ ůŰɞɜ Ŭɟɘɗɛɧ Űɤɜ ñůɡɛɓɎɜŰɤɜò ůŮ ɞɟɘůɛɏɜɞ 

ɢɟɞɜɘəɧ ɐ ɢɤɟɘəɧ ŭɘɎůŰɖɛŬ. ũŮɜɘəɎ, ɞ Ŭɟɘɗɛɧɠ ɉ Űɤɜ ůɡɛɓɎɜŰɤɜ ůŮ ɢɟɞɜɘəɧ 

(ɐ ɢɤɟɘəɧ) ŭɘɎůŰɖɛŬ t ŬəɞɚɞɡɗŮɑ Űɖɜ əŬŰŬɜɞɛɐ Poisson Ŭɜ: 

 

ü ɞ ɟɡɗɛɧɠ ɚ, ɏůŰɤ Űɤɜ ůɡɛɓɎɜŰɤɜ ŮɑɜŬɘ ɢɟɞɜɘəɎ ůŰŬɗŮɟɧɠ  

ü ɞɘ Ŭɟɘɗɛɞɑ Űɤɜ ůɡɛɓɎɜŰɤɜ ůŮ ɝɏɜŬ ŭɘŬůŰɐɛŬŰŬ ŬˊɞŰŮɚɞɨɜ ŬɜŮɝɎɟŰɖŰŬ 

ŮɜŭŮɢɧɛŮɜŬ (ȾɞəɞɚɎəɖɠ əŬɘ ɆˊɖɚɘɩŰɖɠ, 1999) 

 

ȼ əŬŰŬɜɞɛɐ Poisson ŮɑɜŬɘ əŬŰɎɚɚɖɚɖ ɔɘŬ Űɖɜ ŬɜɎˊŰɡɝɖ ɛɞɜŰɏɚɤɜ ˊɞɡ 

Ŭűɞɟɞɨɜ űŬɘɜɧɛŮɜŬ ˊɞɡ ŮɛűŬɜɑɕɞɜŰŬɘ ůˊɎɜɘŬ əŬɘ Űɤɜ ɞˊɞɑɤɜ ɞɘ ŮɛűŬɜɑůŮɘɠ 

ŮɑɜŬɘ ŬɜŮɝɎɟŰɖŰŮɠ ɛŮŰŬɝɨ Űɞɡɠ, ŭɖɚŬŭɐ ɖ ŮɛűɎɜɘůɖ Űɞɡ űŬɘɜɞɛɏɜɞɡ ɛɘŬ űɞɟɎ 

ŭŮɜ ŮˊɖɟŮɎɕŮɘ Űɖɜ ŮˊɧɛŮɜɖ. 

 

Ƀ Ŭɟɘɗɛɧɠ Űɤɜ ˊŬɗɧɜŰɤɜ ŮɑɜŬɘ ɛɑŬ ɛŮŰŬɓɚɖŰɐ, ɖ ɞˊɞɑŬ ˊŬɟɞɡůɘɎɕŮɘ ɧɛɞɘŮɠ 

ɘŭɘɧŰɖŰŮɠ ɛŮ Űɖɜ ɛŮŰŬɓɚɖŰɐ Űɞɡ Ŭɟɘɗɛɞɨ Űɤɜ ŬŰɡɢɖɛɎŰɤɜ əŬɘ ɔŮɜɘəɎ 

ɡˊɞůŰɖɟɑɕŮŰŬɘ ɧŰɘ ŰŬ ɞŭɘəɎ ŬŰɡɢɐɛŬŰŬ Ŭəɞɚɞɡɗɞɨɜ ůɡɜɐɗɤɠ əŬŰŬɜɞɛɐ 

Poisson (Chapman 1971, Zahavi 1962) ɐ əŬɜɞɜɘəɐ əŬŰŬɜɞɛɐ (Hojati 2011). 

 

3.4.3. ȷɟɜɖŰɘəɐ ȹɘɤɜɡɛɘəɐ ȾŬŰŬɜɞɛɐ 

 

ɀɑŬ Ɏɚɚɖ ˊɞɚɨ ůɖɛŬɜŰɘəɐ əŬŰŬɜɞɛɐ ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ůŰɖɜ ɞŭɘəɐ 

ŬůűɎɚŮɘŬ ŮɑɜŬɘ ɖ ŬɟɜɖŰɘəɐ ŭɘɤɜɡɛɘəɐ əŬŰŬɜɞɛɐ. ȼ ɢɟɐůɖ Űɖɠ əŬŰŬɜɞɛɐɠ 

ŬɡŰɐɠ ŮɜŭŮɑəɜɡŰŬɘ ɔɘŬ ˊŮɟɘˊŰɩůŮɘɠ ɧˊɞɡ ɖ ŭɘŬəɨɛŬɜůɖ Űɤɜ ůŰɞɘɢŮɑɤɜ Űɞɡ 

ŭŮɑɔɛŬŰɞɠ ŮɑɜŬɘ ɛŮɔŬɚɨŰŮɟɖ Ŭˊɧ Űɞɜ ɛɏůɞ ɧɟɞ. ȷɡŰɧ ɛˊɞɟŮɑ ɜŬ ˊŬɟŬŰɖɟɖɗŮɑ 

ůŮ űŬɘɜɧɛŮɜŬ ˊɞɡ ŮɛűŬɜɑɕɞɡɜ ˊŮɟɘɞŭɘəɏɠ ɛŮŰŬɓɞɚɏɠ (ɧˊɤɠ ɔɘŬ ˊŬɟɎŭŮɘɔɛŬ 

Ŭɟɘɗɛɧɠ ŬűɑɝŮɤɜ ɞɢɖɛɎŰɤɜ ˊɞɡ Ŭűɞɟɞɨɜ ůŮ ɛɘəɟɎ ɢɟɞɜɘəɎ ŭɘŬůŰɐɛŬŰŬ (ˊ.ɢ. 

10 sec) ůŮ əɎˊɞɘɞ ůɖɛŮɑɞ ɛŮŰɎ Ŭˊɧ űɤŰŮɘɜɧ ůɖɛŬŰɞŭɧŰɖ.  

ɀɘŬ ŰɡɢŬɑŬ ɛŮŰŬɓɚɖŰɐ ɉ ɗŮɤɟŮɑŰŬɘ ɧŰɘ ŬəɞɚɞɡɗŮɑ Űɖɜ ŬɟɜɖŰɘəɐ ŭɘɤɜɡɛɘəɐ 

əŬŰŬɜɞɛɐ ɛŮ ˊŬɟŬɛɏŰɟɞɡɠ k, p (k: ɗŮŰɘəɧɠ ŬəɏɟŬɘɞɠ, 0<p<1), əŬɘ ɔɟɎűŮŰŬɘ 

ɉ~NB(k,p), ɧŰŬɜ ɏɢŮɘ ůɡɜɎɟŰɖůɖ ɛɎɕŬɠ ˊɘɗŬɜɧŰɖŰŬɠ Űɖɜ: 

ὖὼ =
ὢ+ ὑ 1

ὢ
 ὴὑ (1 ὴ)ὼ 

 

ɧˊɞɡ ɉ = 0,1,2,3.... 

 

ɀɑŬ ůɡɜɐɗɖɠ ˊɟŬəŰɘəɐ ůŰɞɜ ɏɚŮɔɢɞ ůŰŬŰɘůŰɘəɩɜ ɡˊɞɗɏůŮɤɜ, ŮɑɜŬɘ ɞ 

ɡˊɞɚɞɔɘůɛɧɠ Űɖɠ Űɘɛɐɠ Űɖɠ ˊɘɗŬɜɧŰɖŰŬɠ p (probability-value ɐ p-value). ȼ 

ˊɘɗŬɜɧŰɖŰŬ p ŮɑɜŬɘ Űɞ ɛɘəɟɧŰŮɟɞ ŮˊɑˊŮŭɞ ůɖɛŬɜŰɘəɧŰɖŰŬɠ Ŭ ˊɞɡ ɞŭɖɔŮɑ ůŰɖɜ 

Ŭˊɧɟɟɘɣɖ Űɖɠ ɛɖŭŮɜɘəɐɠ ɡˊɧɗŮůɖɠ ȼ0 ɏɜŬɜŰɘ Űɖɠ ŮɜŬɚɚŬəŰɘəɐɠ ȼ1. ȺɑɜŬɘ ɛɑŬ 

ůɖɛŬɜŰɘəɐ Űɘɛɐ, ŭɘɧŰɘ ˊɞůɞŰɖəɞˊɞɘŮɑ Űɖ ůŰŬŰɘůŰɘəɐ ŬˊɧŭŮɘɝɖ ˊɞɡ ɡˊɞůŰɖɟɑɕŮɘ 

Űɖɜ ŮɜŬɚɚŬəŰɘəɐ ɡˊɧɗŮůɖ. ũŮɜɘəɎ, ɧůɞ ˊɘɞ ɛɘəɟɐ ŮɑɜŬɘ ɖ Űɘɛɐ Űɖɠ ˊɘɗŬɜɧŰɖŰŬɠ 

p, Űɧůɞ ˊŮɟɘůůɧŰŮɟŮɠ ŮɑɜŬɘ ɞɘ ŬˊɞŭŮɑɝŮɘɠ ɔɘŬ Űɖɜ Ŭˊɧɟɟɘɣɖ Űɖɠ ɛɖŭŮɜɘəɐɠ 
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ɡˊɧɗŮůɖɠ ȼ0 ɏɜŬɜŰɘ Űɖɠ ŮɜŬɚɚŬəŰɘəɐɠ ȼ1. ȺɎɜ ɖ Űɘɛɐ p ŮɑɜŬɘ ɛɘəɟɧŰŮɟɖ ɐ ɑůɖ 

Űɞɡ Ůˊɘˊɏŭɞɡ ůɖɛŬɜŰɘəɧŰɖŰŬɠ Ŭ, ŰɧŰŮ ɖ ɛɖŭŮɜɘəɐ ɡˊɧɗŮůɖ ȼ0 ŬˊɞɟɟɑˊŰŮŰŬɘ. 

 

3.5. ɀŬɗɖɛŬŰɘəɎ ɄɟɧŰɡˊŬ 

 

3.5.1. ũɟŬɛɛɘəɐ ɄŬɚɘɜŭɟɧɛɖůɖ 

 

Ƀ əɚɎŭɞɠ Űɖɠ ůŰŬŰɘůŰɘəɐɠ, ɞ ɞˊɞɑɞɠ ŮɝŮŰɎɕŮɘ Űɖ ůɢɏůɖ ɛŮŰŬɝɨ ŭɨɞ ɐ  

ˊŮɟɘůůɞŰɏɟɤɜ ɛŮŰŬɓɚɖŰɩɜ, ɩůŰŮ ɜŬ ŮɑɜŬɘ ŭɡɜŬŰɐ ɖ ˊɟɧɓɚŮɣɖ Űɖɠ ɛɘŬɠ Ŭˊɧ 

Űɘɠ ɡˊɧɚɞɘˊŮɠ, ɞɜɞɛɎɕŮŰŬɘ ŬɜɎɚɡůɖ ˊŬɚɘɜŭɟɧɛɖůɖɠ (regression analysis).  

 

ɀŮ Űɞɜ ɧɟɞ ŮɝŬɟŰɖɛɏɜɖ ɛŮŰŬɓɚɖŰɐ ŮɜɜɞŮɑŰŬɘ ɖ ɛŮŰŬɓɚɖŰɐ Űɖɠ ɞˊɞɑŬɠ ɖ Űɘɛɐ 

ˊɟɧəŮɘŰŬɘ ɜŬ ˊɟɞɓɚŮűɗŮɑ, Ůɜɩ ɛŮ Űɞɜ ɧɟɞ ŬɜŮɝɎɟŰɖŰɖ ɔɑɜŮŰŬɘ ŬɜŬűɞɟɎ ůŮ 

ŮəŮɑɜɖ Űɖ 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 ɛɘŬ ůŰŬŰɘůŰɘəɐ ŭɘŬŭɘəŬůɑŬ 

ˊɞɡ ůɡɛɓɎɚɚŮɘ ůŰɖɜ ŬɜɎˊŰɡɝɖ ŮɝɘůɩůŮɤɜ ˊɞɡ ˊŮɟɘɔɟɎűɞɡɜ Űɖ ůɢɏůɖ ɛŮŰŬɝɨ  

Űɤɜ ŬɜŮɝɎɟŰɖŰɤɜ ɛŮŰŬɓɚɖŰɩɜ əŬɘ Űɖɠ ŮɝŬɟŰɖɛɏɜɖɠ. ȺˊɘůɖɛŬɑɜŮŰŬɘ ɧŰɘ ɖ 

Ůˊɘɚɞɔɐ Űɖɠ ɛŮɗɧŭɞɡ ŬɜɎˊŰɡɝɖɠ Ůɜɧɠ ɛɞɜŰɏɚɞɡ ɓŬůɑɕŮŰŬɘ ůŰɞ Ŭɜ ɖ 

ŮɝŬɟŰɖɛɏɜɖ ɛŮŰŬɓɚɖŰɐ ŮɑɜŬɘ ůɡɜŮɢɏɠ ɐ ŭɘŬəɟɘŰɧ ɛɏɔŮɗɞɠ. 

 

ɆŰɖɜ ˊŮɟɑˊŰɤůɖ ˊɞɡ ɖ ŮɝŬɟŰɖɛɏɜɖ ɛŮŰŬɓɚɖŰɐ ŮɑɜŬɘ ůɡɜŮɢɏɠ ɛɏɔŮɗɞɠ əŬɘ 

ŬəɞɚɞɡɗŮɑ əŬɜɞɜɘəɐ əŬŰŬɜɞɛɐ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɖ ɛɏɗɞŭɞɠ Űɖɠ ɔɟŬɛɛɘəɐɠ 

ˊŬɚɘɜŭɟɧɛɖůɖɠ, Űɖɠ ɞˊɞɑŬɠ ɖ ˊɘɞ Ŭˊɚɐ ˊŮɟɑˊŰɤůɖ ŮɑɜŬɘ ɖ Ŭˊɚɐ ɔɟŬɛɛɘəɐ 

ˊŬɚɘɜŭɟɧɛɖůɖ (simple linear regression). ɆŰɖɜ Ŭˊɚɐ ɔɟŬɛɛɘəɐ 

ˊŬɚɘɜŭɟɧɛɖůɖ ɡˊɎɟɢŮɘ ɛɧɜɞ ɛɑŬ ŬɜŮɝɎɟŰɖŰɖ ɛŮŰŬɓɚɖŰɐ ɉ əŬɘ ɛɑŬ ŮɝŬɟŰɖɛɏɜɖ 

ɛŮŰŬɓɚɖŰɐ Ɉ, ɖ ɞˊɞɑŬ ˊɟɞůŮɔɔɑɕŮŰŬɘ ɤɠ ɛɑŬ ɔɟŬɛɛɘəɐ ůɡɜɎɟŰɖůɖ Űɞɡ ɉ. ȼ 

Űɘɛɐ ώὭ Űɖɠ ɛŮŰŬɓɚɖŰɐɠ Ɉ, ɔɘŬ əɎɗŮ Űɘɛɐ ὼὭ Űɖɠ ɛŮŰŬɓɚɖŰɐɠ ɉ, ŭɑɜŮŰŬɘ Ŭˊɧ Űɖɜ 

ůɢɏůɖ: 

 

yi = a + ɓxi + Ůi 

 

ɇɞ ˊɟɧɓɚɖɛŬ Űɖɠ ˊŬɚɘɜŭɟɧɛɖůɖɠ ŮɑɜŬɘ ɖ ŮɨɟŮůɖ Űɤɜ ˊŬɟŬɛɏŰɟɤɜ Ŭ əŬɘ ɓ 

ˊɞɡ ŮəűɟɎɕɞɡɜ ɧůɞ Űɞ ŭɡɜŬŰɧɜ əŬɚɨŰŮɟŬ Űɖ ɔɟŬɛɛɘəɐ ŮɝɎɟŰɖůɖ Űɖɠ 

ŮɝŬɟŰɖɛɏɜɖɠ ɛŮŰŬɓɚɖŰɐɠ Ɉ Ŭˊɧ Űɖɜ ŬɜŮɝɎɟŰɖŰɖ ɛŮŰŬɓɚɖŰɐ ɉ. ȾɎɗŮ ɕŮɨɔɞɠ 

Űɘɛɩɜ (Ŭ, ɓ) əŬɗɞɟɑɕŮɘ əŬɘ ɛɑŬ ŭɘŬűɞɟŮŰɘəɐ ɔɟŬɛɛɘəɐ ůɢɏůɖ ˊɞɡ ŮəűɟɎɕŮŰŬɘ 

ɔŮɤɛŮŰɟɘəɎ Ŭˊɧ ŮɡɗŮɑŬ ɔɟŬɛɛɐ əŬɘ ɞɘ ŭɨɞ ˊŬɟɎɛŮŰɟɞɘ ɞɟɑɕɞɜŰŬɘ ɤɠ Ůɝɐɠ: 
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¶ Ƀ ůŰŬɗŮɟɧɠ ɧɟɞɠ Ŭ ŮɑɜŬɘ ɖ Űɘɛɐ Űɞɡ y ɔɘŬ x=0 

¶ Ƀ ůɡɜŰŮɚŮůŰɐɠ ɓ Űɞɡ x ŮɑɜŬɘ ɖ əɚɑůɖ (slope) Űɖɠ ŮɡɗŮɑŬɠ ɐ Ŭɚɚɘɩɠ ɞ          

ůɡɜŰŮɚŮůŰɐɠ ˊŬɚɘɜŭɟɧɛɖůɖɠ (regression coefficient). ȺəűɟɎɕŮɘ Űɖɜ   

ɛŮŰŬɓɞɚɐ Űɖɠ ɛŮŰŬɓɚɖŰɐɠ Ɉ ɧŰŬɜ ɖ ɛŮŰŬɓɚɖŰɐ ɉ ɛŮŰŬɓɚɖɗŮɑ əŬŰɎ ɛɑŬ 

ɛɞɜɎŭŬ. 

 

Ƀ ɧɟɞɠ Ůi ɞɜɞɛɎɕŮŰŬɘ ůűɎɚɛŬ ˊŬɚɘɜŭɟɧɛɖůɖɠ (regression error). ɆŰɖɜ 

ˊɟɎɝɖ ɞ ɔɟŬɛɛɘəɧɠ ˊɟɞůŭɘɞɟɘůɛɧɠ ˊɞɡ ŮˊɘŰɡɔɢɎɜŮŰŬɘ ɛɏůɤ Űɖɠ ɛŮɗɧŭɞɡ Űɖɠ 

ɔɟŬɛɛɘəɐɠ ˊŬɚɘɜŭɟɧɛɖůɖɠ ɛˊɞɟŮɑ ɛɧɜɞ ɜŬ ˊɟɞůŮɔɔɑůŮɘ Űɖɜ ˊɟŬɔɛŬŰɘəɐ 

ɛŬɗɖɛŬŰɘəɐ ůɢɏůɖ ɛŮŰŬɝɨ Űɤɜ ŭɨɞ ɛŮŰŬɓɚɖŰɩɜ ɉ əŬɘ Ɉ. ȰŰůɘ, ŮɑɜŬɘ 

ŬˊŬɟŬɑŰɖŰɞ ɜŬ ůɡɛˊŮɟɘɚɖűɗŮɑ ůŰɞ ɛɞɜŰɏɚɞ ɞ ɧɟɞɠ Űɞɡ ůűɎɚɛŬŰɞɠ Ůi. ȷɡŰɧ 

ɔɑɜŮŰŬɘ Űɧůɞ ɔɘŬ ɜŬ ŬɜŰɘˊɟɞůɤˊŮɡɗɞɨɜ ůŰɞ ɛɞɜŰɏɚɞ Űɡɢɧɜ ˊŬɟŬɚɖűɗŮɑůŮɠ 

ɛŮŰŬɓɚɖŰɏɠ, ɧůɞ əŬɘ ɔɘŬ ɜŬ ɚɖűɗŮɑ ɡˊɧɣɖ əɎɗŮ ůűɎɚɛŬ ˊɟɞůɏɔɔɘůɖɠ ˊɞɡ 

ůɢŮŰɑɕŮŰŬɘ ɛŮ Űɖ ɔɟŬɛɛɘəɐ ůɡɜŬɟŰɖůɘŬəɐ ɛɞɟűɐ (ɆŰŬɗɧˊɞɡɚɞɠ əŬɘ 

ȾŬɟɚŬɨŰɖɠ, 2008). ɇɞ Ůi ɛˊɞɟŮɑ ůɡɢɜɎ ɜŬ ŬɜŬűɏɟŮŰŬɘ əŬɘ ɤɠ ůűɎɚɛŬ, 

Ŭˊɧəɚɘůɖ, ɡˊɧɚɞɘˊɞ əɚˊ. 

 

ũɘŬ Űɖɜ ŬɜɎɚɡůɖ Űɖɠ ɔɟŬɛɛɘəɐɠ ˊŬɚɘɜŭɟɧɛɖůɖɠ ɔɑɜɞɜŰŬɘ ɞɘ ˊŬɟŬəɎŰɤ 

ɡˊɞɗɏůŮɘɠ: 

Á ȼ ɛŮŰŬɓɚɖŰɐ ɉ ŮɑɜŬɘ ŮɚŮɔɢɧɛŮɜɖ ɔɘŬ Űɞ ˊɟɧɓɚɖɛŬ ɡˊɧ ɛŮɚɏŰɖ, ŭɖɚŬŭɐ 

ŮɑɜŬɘ ɔɜɤůŰɏɠ ɞɘ Űɘɛɏɠ Űɖɠ ɢɤɟɑɠ əŬɛɘɎ ŬɛűɘɓɞɚɑŬ. 

Á ȼ ŮɝɎɟŰɖůɖ Űɖɠ Ɉ Ŭˊɧ Űɖ ɉ ŮɑɜŬɘ ɔɟŬɛɛɘəɐ. 

Á 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 Ⱥ(Ůi) 

= 0 əŬɘ Var(Ůi) = ůŮ
2 

 

Ƀɘ ˊŬɟŬˊɎɜɤ ɡˊɞɗɏůŮɘɠ ɔɘŬ ɔɟŬɛɛɘəɐ ůɢɏůɖ əŬɘ ůŰŬɗŮɟɐ ŭɘŬůˊɞɟɎ 

ŬˊɞŰŮɚɞɨɜ ɢŬɟŬəŰɖɟɘůŰɘəɎ ˊɚɖɗɡůɛɩɜ ɛŮ əŬɜɞɜɘəɐ əŬŰŬɜɞɛɐ. Ɇɡɜɐɗɤɠ, 

ɚɞɘˊɧɜ, ůŮ ˊɟɞɓɚɐɛŬŰŬ ɔɟŬɛɛɘəɐɠ ˊŬɚɘɜŭɟɧɛɖůɖɠ ɔɑɜŮŰŬɘ ɖ ɡˊɧɗŮůɖ ɧŰɘ ɖ 

ŭŮůɛŮɡɛɏɜɖ əŬŰŬɜɞɛɐ Űɖɠ Ɉ ŮɑɜŬɘ əŬɜɞɜɘəɐ. 

 

3.5.1.1. ɀɏɗɞŭɞɠ ȺɚŬɢɑůŰɤɜ ɇŮŰɟŬɔɩɜɤɜ 

 

ȼ ŮəŰɑɛɖůɖ Űɤɜ ˊŬɟŬɛɏŰɟɤɜ Űɞɡ ɛɞɜŰɏɚɞɡ Űɖɠ ˊɞɚɚŬˊɚɐɠ ɔɟŬɛɛɘəɐɠ 

ˊŬɚɘɜŭɟɧɛɖůɖɠ ɔɑɜŮŰŬɘ ɛŮ Űɖ ɛɏɗɞŭɞ ŮɚŬɢɑůŰɤɜ ŰŮŰɟŬɔɩɜɤɜ (least 

squares method). ɆɨɛűɤɜŬ ɛŮ Űɖ ɛɏɗɞŭɞ ŮɚŬɢɑůŰɤɜ ŰŮŰɟŬɔɩɜɤɜ, ɞ 

ˊɟɞůŭɘɞɟɘůɛɧɠ Űɤɜ ůɡɜŰŮɚŮůŰɩɜ ɓi ŭɑɜŮɘ ɛɘŬ ˊɟɞůŮɔɔɘůŰɘəɐ ŮɡɗŮɑŬ ˊɞɡ 

ůɡɜŭɏŮɘ Űɘɠ Űɘɛɏɠ Űɖɠ ɛŮŰŬɓɚɖŰɐɠ Ɉ, ŭɞɗɏɜŰɤɜ Űɤɜ Űɘɛɩɜ Űɖɠ ɛŮŰŬɓɚɖŰɐɠ ɉ. ȼ 

ŮɡɗŮɑŬ ˊɞɡ ˊɟɞəɨˊŰŮɘ ɞɜɞɛɎɕŮŰŬɘ ŮɡɗŮɑŬ ˊŬɚɘɜŭɟɧɛɖůɖɠ Űɖɠ Ɉ ˊɎɜɤ ůŰɖɜ ɉ. 

Ɇəɞˊɧɠ ŮɑɜŬɘ Űɞ ɎɗɟɞɘůɛŬ Űɤɜ ŰŮŰɟŬɔɩɜɤɜ Űɤɜ əŬŰŬəɧɟɡűɤɜ ŬˊɞůŰɎůŮɤɜ 

Űɤɜ ůɖɛŮɑɤɜ (ɉ,Ɉ) Ŭˊɧ Űɖɜ ŮɡɗŮɑŬ ɜŬ ŮɑɜŬɘ ŮɚɎɢɘůŰɞ. ɄŬɟŬəɎŰɤ ŭɑɜŮŰŬɘ ɏɜŬ 

ŮɜŭŮɘəŰɘəɧ ŭɘɎɔɟŬɛɛŬ Űɖɠ ŮɡɗŮɑŬɠ ŮɚŬɢɑůŰɤɜ ŰŮŰɟŬɔɩɜɤɜ. 
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ȹɘɎɔɟŬɛɛŬ 3.1.: ȺɡɗŮɑŬ ȺɚɎɢɘůŰɤɜ ɇŮŰɟŬɔɩɜɤɜ 

 

 

3.5.2. ɄɞɚɚŬˊɚɐ ũɟŬɛɛɘəɐ ɄŬɚɘɜŭɟɧɛɖůɖ 

 

ɆŮ ˊŮɟɑˊŰɤůɖ ˊɞɡ ɖ ŮɝŬɟŰɖɛɏɜɖ ɛŮŰŬɓɚɖŰɐ Y ŮɝŬɟŰɎŰŬɘ ɔɟŬɛɛɘəɎ Ŭˊɧ 

ˊŮɟɘůůɧŰŮɟŮɠ Ŭˊɧ ɛɘŬ ŬɜŮɝɎɟŰɖŰŮɠ ɛŮŰŬɓɚɖŰɏɠ ɉ (ɉ1, ɉ2, ɉ3,é,ɉɜ) ŰɧŰŮ 

ɔɑɜŮŰŬɘ ŬɜŬűɞɟɎ ůŰɖɜ ˊɞɚɚŬˊɚɐ ɔɟŬɛɛɘəɐ ˊŬɚɘɜŭɟɧɛɖůɖ (multiple linear 

regression). ȼ Ůɝɑůɤůɖ ɖ ɞˊɞɑŬ ŬˊɞŰɡˊɩɜŮɘ Űɖ ůɢɏůɖ ŬɜɎɛŮůŬ ůŰɖɜ 

ŮɝŬɟŰɖɛɏɜɖ əŬɘ Űɘɠ ŬɜŮɝɎɟŰɖŰŮɠ ɛŮŰŬɓɚɖŰɏɠ ɏɢŮɘ Űɖ ɔŮɜɘəɧŰŮɟɖ ɛɞɟűɐ: 

 

yi = ɓ0 + ɓ1x1i + ɓ2x2i + Ễ + ɓɜxɜi + Ůi 

 

Ƀɘ ɡˊɞɗɏůŮɘɠ Űɖɠ ˊɞɚɚŬˊɚɐɠ ɔɟŬɛɛɘəɐɠ ˊŬɚɘɜŭɟɧɛɖůɖɠ ŮɑɜŬɘ ɑŭɘŮɠ ɛŮ 

ŮəŮɑɜŮɠ Űɖɠ Ŭˊɚɐɠ ɔɟŬɛɛɘəɐɠ ˊŬɚɘɜŭɟɧɛɖůɖɠ, ŭɖɚŬŭɐ ɡˊɞɗɏŰŮɘ əŬɜŮɑɠ ɧŰɘ ŰŬ 

ůűɎɚɛŬŰŬ ‐Ὥ Űɖɠ ˊŬɚɘɜŭɟɧɛɖůɖɠ (ɧˊɤɠ əŬɘ ɖ ŰɡɢŬɑŬ ɛŮŰŬɓɚɖŰɐ Ɉ ɔɘŬ əɎɗŮ 

Űɘɛɐ Űɖɠ ɉ) Ŭəɞɚɞɡɗɞɨɜ əŬɜɞɜɘəɐ əŬŰŬɜɞɛɐ ɛŮ ůŰŬɗŮɟɐ ŭɘŬůˊɞɟɎ. ũŮɜɘəɎ Űɞ 

ˊɟɧɓɚɖɛŬ əŬɘ ɖ ŮəŰɑɛɖůɖ Űɖɠ ˊɞɚɚŬˊɚɐɠ ɔɟŬɛɛɘəɐɠ ˊŬɚɘɜŭɟɧɛɖůɖɠ ŭŮɜ 

ŭɘŬűɏɟŮɘ ɞɡůɘŬůŰɘəɎ Ŭˊɧ ŮəŮɑɜɞ Űɖɠ Ŭˊɚɐɠ ɔɟŬɛɛɘəɐɠ ˊŬɚɘɜŭɟɧɛɖůɖɠ. ȰɜŬ 

əŬɘɜɞɨɟɘɞ ůŰɞɘɢŮɑɞ ůŰɖɜ ˊɞɚɚŬˊɚɐ ɔɟŬɛɛɘəɐ ˊŬɚɘɜŭɟɧɛɖůɖ ŮɑɜŬɘ ɧŰɘ ˊɟɘɜ 

ˊɟɞɢɤɟɐůŮɘ əŬɜŮɑɠ ůŰɖɜ ŮəŰɑɛɖůɖ Űɤɜ ˊŬɟŬɛɏŰɟɤɜ ˊɟɏˊŮɘ ɜŬ ŮɚɏɔɝŮɘ Ŭɜ 

ˊɟɎɔɛŬŰɘ ˊɟɏˊŮɘ ɜŬ ůɡɛˊŮɟɘɚɖűɗɞɨɜ ɧɚŮɠ ɞɘ ŬɜŮɝɎɟŰɖŰŮɠ ɛŮŰŬɓɚɖŰɏɠ ůŰɞ 

ɛɞɜŰɏɚɞ. ȺəŮɑɜɞ ˊɞɡ ŬˊŬɘŰŮɑŰŬɘ ɜŬ ŮɝŬůűŬɚɘůŰŮɑ ŮɑɜŬɘ ɖ ɛɖŭŮɜɘəɐ ůɡůɢɏŰɘůɖ 

Űɤɜ ŬɜŮɝɎɟŰɖŰɤɜ ɛŮŰŬɓɚɖŰɩɜ, ŭɖɚŬŭɐ ɗŬ ˊɟɏˊŮɘ ɜŬ ɘůɢɨŮɘ: 

 

ɟ(Xi, Xj) i Í j Ÿ 0 

 

ɆŰɖɜ ɔɟŬɛɛɘəɎ ˊŬɚɘɜŭɟɧɛɖůɖ ɞɘ ˊŬɟɎɛŮŰɟɞɑ ŮəŰɘɛɩɜŰŬɘ ɛŮ Űɖ ɛɏɗɞŭɞ Űɤɜ 

ŮɚɎɢɘůŰɞɜ ŰŮŰɟŬɔɩɜɤɜ, ŭɖɚŬŭɐ ɞɘ ůɡɜŰŮɚŮůŰɏɠ ɡˊɞɚɞɔɑɕɞɜŰŬɘ ɏŰůɘ ɩůŰŮ Űɞ 

ɎɗɟɞɘůɛŬ Űɤɜ ŰŮŰɟŬɔɩɜɤɜ Űɤɜ ŭɘŬűɞɟɩɜ Űɤɜ ˊŬɟŬŰɖɟɞɨɛŮɜɤɜ əŬɘ Űɤɜ 

ɡˊɞɚɞɔɘɕɧɛŮɜɤɜ ɜŬ ŮɑɜŬɘ ŮɚɎɢɘůŰɞ. 
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3.5.3. ȿɞɔɘůŰɘəɐ ȷɜɎɚɡůɖ ɄŬɚɘɜŭɟɧɛɖůɖɠ 

 

ɆŰŬ ɛɞɜŰɏɚŬ ɔɟŬɛɛɘəɐɠ ˊŬɚɘɜŭɟɧɛɖůɖɠ ˊɞɡ ŬɜŬűɏɟɗɖəŬɜ ˊŬɟŬˊɎɜɤ, ɘůɢɨŮɘ 

ɖ ˊɟɞɦˊɧɗŮůɖ ɧŰɘ ɖ ŮɝŬɟŰɖɛɏɜɖ ɛŮŰŬɓɚɖŰɐ ŮɑɜŬɘ ůɡɜŮɢɐɠ. ɆŰɖɜ ˊŮɟɑˊŰɤůɖ 

ˊɞɡ ɖ ŮɝŬɟŰɖɛɏɜɖ ɛŮŰŬɓɚɖŰɐ ŮɑɜŬɘ ŭɘŬəɟɘŰɐ, ŮűŬɟɛɧɕŮŰŬɘ ɖ ɚɞɔɘůŰɘəɐ 

ŬɜɎɚɡůɖ ˊŬɚɘɜŭɟɧɛɖůɖɠ. ȼ ɚɞɔɘůŰɘəɐ ŬɜɎɚɡůɖ ˊŬɚɘɜŭɟɧɛɖůɖɠ 

ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ Űɖ ŭɖɛɘɞɡɟɔɑŬ ɛɞɜŰɏɚɤɜ ˊɟɧɓɚŮɣɖɠ əŬɘ ŰŬɝɘɜɧɛɖůɖɠ. 

ȺɑɜŬɘ ŭɡɜŬŰɐ ɖ ɏəɓŬůɖ ɛɘŬɠ əŬŰɖɔɞɟɘəɐɠ ɛŮŰŬɓɚɖŰɐɠ ɛŮ ŭɨɞ əŬŰɖɔɞɟɑŮɠ ɛŮ Űɖ 

ɢɟɐůɖ Ůɜɧɠ ůɡɜɧɚɞɡ ůɡɜŮɢɩɜ əŬɘ ŭɘŬəɟɘŰɩɜ ɛŮŰŬɓɚɖŰɩɜ. ɆŮ ŬɜŰɑɗŮůɖ ɛŮ Űɖ 

ɔɟŬɛɛɘəɐ ˊŬɚɘɜŭɟɧɛɖůɖ, ɖ ŮɝŬɟŰɖɛɏɜɖ ɛŮŰŬɓɚɖŰɐ ŮɑɜŬɘ ɖ ˊɘɗŬɜɧŰɖŰŬ ɖ 

ɏəɓŬůɖ Űɞɡ ŬˊɞŰŮɚɏůɛŬŰɞɠ ɜŬ ɘůɞɨŰŬɘ ɛŮ 1. ɉɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɞ ɜŮˊɏɟɘɞɠ 

ɚɞɔɎɟɘɗɛɞɠ ɔɘŬ Űɖɜ ˊɘɗŬɜɧŰɖŰŬ ɐ Űɞɜ ɚɧɔɞ ˊɘɗŬɜɞűɎɜŮɘŬɠ (likelihood ratio), ɖ 

ŮɝŬɟŰɖɛɏɜɖ ɛŮŰŬɓɚɖŰɐ ɜŬ ŮɑɜŬɘ 1 ůɨɛűɤɜŬ ɛŮ Űɞɜ ˊŬɟŬəɎŰɤ Űɨˊɞ: 

 

ὣ= ὰέὫὭὸὖ = ln
ὖὭ

1 ὖὭ
= ὄέ+ ὄὭὼὭ 

 

ɧˊɞɡ ȸo: ɖ ůŰŬɗŮɟɎ Űɞɡ ɛɞɜŰɏɚɞɡ 

ȸi: ɞɘ ˊŬɟŬɛŮŰɟɘəɏɠ ŮəŰɘɛɐŰɟɘŮɠ ɔɘŬ Űɘɠ ŬɜŮɝɎɟŰɖŰŮɠ ɛŮŰŬɓɚɖŰɏɠ (xi = 1,2,...n)  

n: Űɞ ůɨɜɞɚɞ Űɤɜ ŮɝŬɟŰɖɛɏɜɤɜ ɛŮŰŬɓɚɖŰɩɜ. 

 

ȼ ˊɘɗŬɜɧŰɖŰŬ əɡɛŬɑɜŮŰŬɘ Ŭˊɧ 0 ɏɤɠ 1, Ůɜɩ ɞ ɜŮˊɏɟɘɞɠ ɚɞɔɎɟɘɗɛɞɠ ln 

[Pi/(1īPi)] ɚŬɛɓɎɜŮɘ Űɘɛɏɠ Ŭˊɧ -Ð ɏɤɠ +Ð. ȳŰŬɜ ɞɘ ˊɘɗŬɜɏɠ əŬŰɖɔɞɟɑŮɠ Űɖɠ 

ŮɝŬɟŰɖɛɏɜɖɠ ɛŮŰŬɓɚɖŰɐɠ ŮɑɜŬɘ ŭɨɞ, 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). 

 

ȼ ɚɞɔɘəɐ Űɖɠ ɚɞɔɘůŰɘəɐɠ ˊŬɚɘɜŭɟɧɛɖůɖɠ ŮɑɜŬɘ ˊŬɟɧɛɞɘŬ ɛŮ ŮəŮɑɜɖ Űɖɠ 

ɔɟŬɛɛɘəɐɠ (ˊɞɚɚŬˊɚɐɠ) ˊŬɚɘɜŭɟɧɛɖůɖɠ, ɛŮ Űɖ ŭɘŬűɞɟɎ ɧŰɘ ŮˊŮɘŭɐ ɖ 

ŮɝŬɟŰɖɛɏɜɖ ɛŮŰŬɓɚɖŰɐ ŮɑɜŬɘ əŬŰɖɔɞɟɘəɐ, ŭŮɜ ˊɟɞɓɚɏˊɞɜŰŬɘ Űɘɛɏɠ Űɖɠ 

ŮɝŬɟŰɖɛɏɜɖɠ ɛŮŰŬɓɚɖŰɐɠ, ŬɚɚɎ ŰŬɝɘɜɧɛɖůɖ ůŮ ɛɑŬ Ůə Űɤɜ (ŭɨɞ) əŬŰɖɔɞɟɘɩɜ 

Űɖɠ (group membership). 

 

ɇŬ ɛɞɜŰɏɚŬ ɚɞɔɘůŰɘəɐɠ ˊŬɚɘɜŭɟɧɛɖůɖɠ ɡˊɞɚɞɔɑɕɞɡɜ Űɖɜ əŬɛ́ɡɚɧɔɟŬɛɛɖ 

ůɢɏůɖ ŬɜɎɛŮůŬ ůŰɖɜ əŬŰɖɔɞɟɘəɐ Ůˊɘɚɞɔɐ Ɉ 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 Űɘɛɏɠ. ɀŮ Ŭˊɚɧ ɛŮŰŬůɢɖɛŬŰɘůɛɧ Űɖɠ ˊŬɟŬˊɎɜɤ 

ůɢɏůɖɠ ɞŭɖɔɞɨɛŬůŰŮ ůŰɖɜ Ůɝɐɠ ɜɏŬ ůɢɏůɖ: 

 

  ὖὭ
1 ὖὭ

= Ὡὄὕ+ὄὭὼὭ 
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ȼ ɗŮɛŮɚɘɩŭɖɠ Ůɝɑůɤůɖ ɔɘŬ Űɖɜ ɚɞɔɘůŰɘəɐ ˊŬɚɘɜŭɟɧɛɖůɖ ŭŮɑɢɜŮɘ ɧŰɘ ɧŰŬɜ ɛɘŬ 

Űɘɛɐ ɛɘŬɠ ŬɜŮɝɎɟŰɖŰɖɠ ɛŮŰŬɓɚɖŰɐɠ ŬɡɝɖɗŮɑ əŬŰɎ ɛɑŬ ɛɞɜɎŭŬ əŬɘ ɧɚŮɠ ɞɘ 

ɡˊɧɚɞɘˊŮɠ ˊŬɟŬɛŮɑɜɞɡɜ ůŰŬɗŮɟɏɠ, ɞ ɜɏɞɠ ɚɧɔɞɠ ˊɘɗŬɜɞűɎɜŮɘŬɠ Pi/(1- Pi) 

ŭɑŭŮŰŬɘ Ŭˊɧ Űɖ ůɢɏůɖ: 

ὖὭ
1 ὖὭ

= Ὡὄὕ+ὄὭὼὭ+ 1 

 

ȰŰůɘ ˊŬɟŬŰɖɟŮɑŰŬɘ ɧŰɘ ɧŰŬɜ ɖ ŮɝŬɟŰɖɛɏɜɖ ɛŮŰŬɓɚɖŰɐ ɉi ŬɡɝɖɗŮɑ əŬŰɎ ɛɑŬ 

ɛɞɜɎŭŬ, ɛŮ ɧɚŮɠ Űɘɠ ɡˊɧɚɞɘˊŮɠ ɛŮŰŬɓɚɖŰɏɠ ɜŬ ˊŬɟŬɛɏɜɞɡɜ ůŰŬɗŮɟɏɠ, ɖ 

ˊɘɗŬɜɧŰɖŰŬ ŬɡɝɎɜŮŰŬɘ əŬŰɎ ɏɜŬ ůɡɜŰŮɚŮůŰɐ eBi . 

 

3.5.4. ȿɞɔŬɟɘɗɛɞəŬɜɞɜɘəɐ ɄŬɚɘɜŭɟɧɛɖůɖ 

 

ɀɏůɤ Űɖɠ ɚɞɔŬɟɘɗɛɞəŬɜɞɜɘəɐɠ ˊŬɚɘɜŭɟɧɛɖůɖɠ (lognormal regression) 

ŭɑɜŮŰŬɘ ɖ ŭɡɜŬŰɧŰɖŰŬ ŬɜɎˊŰɡɝɖɠ Ůɜɧɠ ɛɞɜŰɏɚɞɡ ˊɞɡ ůɡůɢŮŰɑɕŮɘ ŭɨɞ ɐ 

ˊŮɟɘůůɧŰŮɟŮɠ ɛŮŰŬɓɚɖŰɏɠ. ȼ ůɢɏůɖ ˊɞɡ ůɡɜŭɏŮɘ Űɖɜ ŮɝŬɟŰɖɛɏɜɖ ɛŮ Űɘɠ 

ŬɜŮɝɎɟŰɖŰŮɠ ɛŮŰŬɓɚɖŰɏɠ ŮɑɜŬɘ ɔɟŬɛɛɘəɐ. ɆŰɖ ɚɞɔŬɟɘɗɛɞəŬɜɞɜɘəɐ 

ˊŬɚɘɜŭɟɧɛɖůɖ ɞɘ ůɡɜŰŮɚŮůŰɏɠ Űɤɜ ɛŮŰŬɓɚɖŰɩɜ Űɞɡ ɛɞɜŰɏɚɞɡ ŮɑɜŬɘ ɞɘ 

ůɡɜŰŮɚŮůŰɏɠ Űɖɠ ɔɟŬɛɛɘəɐɠ ˊŬɚɘɜŭɟɧɛɖůɖɠ. ɈˊɞɚɞɔɑɕɞɜŰŬɘ Ŭˊɧ Űɖɜ ŬɜɎɚɡůɖ 

Űɖɠ ˊŬɚɘɜŭɟɧɛɖůɖɠ ɛŮ ɓɎůɖ Űɖɜ Ŭɟɢɐ Űɤɜ ŮɚŬɢɑůŰɤɜ ŰŮŰɟŬɔɩɜɤɜ. ȼ 

ɚɞɔŬɟɘɗɛɞəŬɜɞɜɘəɐ ˊŬɚɘɜŭɟɧɛɖůɖ ɓŬůɑɕŮŰŬɘ ůŰɖɜ ɡˊɧɗŮůɖ ɧŰɘ ŰŬ ůŰɞɘɢŮɑŬ 

ˊɞɡ ˊŮɟɘɏɢɞɜŰŬɘ ůŰɖ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ ŮɑɜŬɘ ɛɖ ŬɟɜɖŰɘəɎ, ɞ űɡůɘəɧɠ 

ɚɞɔɎɟɘɗɛɞɠ Űɖɠ ŬɜŮɝɎɟŰɖŰɖɠ ɛŮŰŬɓɚɖŰɐɠ ŬəɞɚɞɡɗŮɑ Űɖɜ əŬɜɞɜɘəɐ əŬŰŬɜɞɛɐ 

əŬɘ ɞ ŬɟɘɗɛɖŰɘəɧɠ ɛɏůɞɠ ŮɑɜŬɘ ůɢŮŰɘəɎ ɛŮɔɎɚɞɠ. ȼ ɛŬɗɖɛŬŰɘəɐ ůɢɏůɖ ˊɞɡ 

ˊŮɟɘɔɟɎűŮɘ Űɖ ɛɏɗɞŭɞ ŬɡŰɐ ŮɑɜŬɘ ɖ Ůɝɐɠ: 

 

log ώὭ = ὦ0 + ὦ1ὼ1Ὥ+ ὦ2ὼ2Ὥ+  ȣ+ ὦὯὼὯὭ+ ‐Ὥ 

 

ɧˊɞɡ y: ɖ ŮɝŬɟŰɖɛɏɜɖ ɛŮŰŬɓɚɖŰɐ 

b0, b1,é, bk: ɞɘ ůɡɜŰŮɚŮůŰɏɠ ɛŮɟɘəɐɠ ˊŬɚɘɜŭɟɧɛɖůɖɠ 

x1i, x2i,é, xki: ɞɘ ŮɝŬɟŰɖɛɏɜŮɠ ɛŮŰŬɓɚɖŰɏɠ əŬɘ 

Ůi: Űɞ ůűɎɚɛŬ ˊŬɚɘɜŭɟɧɛɖůɖɠ. 

 

3.6. ȹɘŬŭɘəŬůɑŬ ȷɜɎˊŰɡɝɖɠ əŬɘ ȾɟɘŰɐɟɘŬ ȷˊɞŭɞɢɐɠ ɀɞɜŰɏɚɞɡ 

 

ȳˊɤɠ ŬɜŬűɏɟɗɖəŮ əŬɘ ůŮ ˊɟɞɖɔɞɨɛŮɜɞ ŮŭɎűɘɞ, əɎɗŮ ɛɞɜŰɏɚɞ ˊɞɡ 

ŬɜŬˊŰɨůůŮŰŬɘ, ɔɘŬ ɜŬ ɗŮɤɟɖɗŮɑ ŬˊɞŭŮəŰɧ ˊɟɏˊŮɘ ɜŬ ˊɚɖɟɞɑ əɎˊɞɘŮɠ ɓŬůɘəɏɠ 

ˊɟɞɦˊɞɗɏůŮɘɠ. 

 

ȷɟɢɘəɎ ˊɟɏˊŮɘ ɜŬ ɘůɢɨŮɘ ɖ əŬɜɞɜɘəɧŰɖŰŬ. ȿɧɔɤ Űɖɠ ˊɟɞɦˊɧɗŮůɖɠ ŬɡŰɐɠ, 

ŬˊŬɘŰŮɑŰŬɘ ɞɘ Űɘɛɏɠ Űɖɠ ɛŮŰŬɓɚɖŰɐɠ ɜŬ Ŭəɞɚɞɡɗɞɨɜ əŬɜɞɜɘəɐ əŬŰŬɜɞɛɐ əŬɘ ɜŬ 

ˊɚɖɟɞɨɜŰŬɘ ɞɘ ˊŬɟŬəɎŰɤ ˊŮɟɘɞɟɘůɛɞɑ. 
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ü ɀɖ ůɡůɢɏŰɘůɖ Űɤɜ ŬɜŮɝɎɟŰɖŰɤɜ ɛŮŰŬɓɚɖŰɩɜ 

ȸŬůɘəɐ ˊɟɞɦˊɧɗŮůɖ ŮɑɜŬɘ ɖ ɛɖ ůɡůɢɏŰɘůɖ Űɤɜ ŬɜŮɝɎɟŰɖŰɤɜ ɛŮŰŬɓɚɖŰɩɜ. Ƀɘ 

ŬɜŮɝɎɟŰɖŰŮɠ ɛŮŰŬɓɚɖŰɏɠ ˊɟɏˊŮɘ ɜŬ ŮɑɜŬɘ ɔɟŬɛɛɘəɩɠ ŬɜŮɝɎɟŰɖŰŮɠ ɛŮŰŬɝɨ Űɞɡɠ, 

ŭɖɚŬŭɐ ɜŬ ɘůɢɨŮɘ ɟ(ὼὭ , ὼὮ ), ɔɘŬ əɎɗŮ i Í j Ÿ 0 ɔɘŬŰɑ ŭɘŬűɞɟŮŰɘəɎ ŭŮɜ ŮɑɜŬɘ 

ŭɡɜŬŰɐ ɖ ŮɝŬəɟɑɓɤůɖ Űɖɠ Ůˊɘɟɟɞɐɠ Űɖɠ əɎɗŮ ɛŮŰŬɓɚɖŰɐɠ ůŰɞ ŬˊɞŰɏɚŮůɛŬ. ȷɜ 

ŭɖɚŬŭɐ ůŮ ɏɜŬ ɛɞɜŰɏɚɞ ŮɘůɎɔɞɜŰŬɘ ŭɨɞ ɛŮŰŬɓɚɖŰɏɠ ˊɞɡ ůɢŮŰɑɕɞɜŰŬɘ ŬɟəŮŰɎ 

ɛŮŰŬɝɨ Űɞɡɠ, ŮɛűŬɜɑɕɞɜŰŬɘ ˊɟɞɓɚɐɛŬŰŬ ɛŮɟɞɚɖɣɑŬɠ əŬɘ ŮˊɎɟəŮɘŬɠ. 

 

ü ȿɞɔɘəɐ ŮɟɛɖɜŮɑŬ Űɤɜ ˊɟɧůɖɛɤɜ 

ɆɖɛŬɜŰɘəɧ əɟɘŰɐɟɘɞ ɔɘŬ Űɖɜ Ŭˊɞŭɞɢɐ Ůɜɧɠ ɛɞɜŰɏɚɞɡ ɛŮŰɎ Űɖ ŭɘŬɛɧɟűɤůɖ Űɞɡ 

ŮɑɜŬɘ ɞɘ Űɘɛɏɠ əŬɘ ŰŬ ˊɟɧůɖɛŬ Űɤɜ ůɡɜŰŮɚŮůŰɩɜ ˊŬɚɘɜŭɟɧɛɖůɖɠ ɓ. ɄɟɏˊŮɘ 

ŬɟɢɘəɎ ɜŬ ɡˊɎɟɢŮɘ ɚɞɔɘəɐ ŮɟɛɖɜŮɑŬ Űɤɜ ˊɟɧůɖɛɤɜ Űɞɡɠ. ɇɞ ɗŮŰɘəɧ ˊɟɧůɖɛɞ 

Űɞɡ ůɡɜŰŮɚŮůŰɐ ŭɖɚɩɜŮɘ Ŭɨɝɖůɖ Űɖɠ ŮɝŬɟŰɖɛɏɜɖɠ ɛŮŰŬɓɚɖŰɐɠ ɛŮ Űɖɜ Ŭɨɝɖůɖ 

Űɖɠ ŬɜŮɝɎɟŰɖŰɖɠ. ȷɜŰɑɗŮŰŬ, ŬɟɜɖŰɘəɧ ˊɟɧůɖɛɞ ŮˊɘűɏɟŮɘ ɛŮɑɤůɖ Űɖɠ 

ŮɝŬɟŰɖɛɏɜɖɠ ɛŮŰŬɓɚɖŰɐɠ ɛŮ Űɖɜ Ŭɨɝɖůɖ Űɖɠ ŬɜŮɝɎɟŰɖŰɖɠ. ȼ Űɘɛɐ Űɞɡ 

ůɡɜŰŮɚŮůŰɐ ɗŬ ˊɟɏˊŮɘ əŬɘ ŬɡŰɐ ɜŬ ŮɟɛɖɜŮɨŮŰŬɘ ɚɞɔɘəɎ ŭŮŭɞɛɏɜɞɡ ɧŰɘ, Ŭɨɝɖůɖ 

Űɖɠ ŬɜŮɝɎɟŰɖŰɖɠ ɛŮŰŬɓɚɖŰɐɠ (xi) əŬŰɎ ɛɑŬ ɛɞɜɎŭŬ ŮˊɘűɏɟŮɘ Ŭɨɝɖůɖ Űɖɠ 

ŮɝŬɟŰɖɛɏɜɖɠ əŬŰɎ ɓi ɛɞɜɎŭŮɠ. ɆŰɖɜ ˊŮɟɑˊŰɤůɖ ˊɞɡ ɖ Ŭɨɝɖůɖ ŬɡŰɐ 

ŮəűɟɎɕŮŰŬɘ ůŮ ˊɞůɞůŰɎ ŰɧŰŮ ŬɜŬűŮɟɧɛŬůŰŮ ůŰɖɜ ŮɚŬůŰɘəɧŰɖŰŬ (elasticity). 

 

ü ȾɟɘŰɐɟɘɞ ɚɧɔɞɡ ˊɘɗŬɜɞűɎɜŮɘŬɠ (Likelihood Ratio Test-LRT) 

ɆɖɛŬɜŰɘəɧ ɟɧɚɞ ůŰɖɜ Ůˊɘɚɞɔɐ Űɤɜ ɛŮŰŬɓɚɖŰɩɜ Űɤɜ ɛɞɜŰɏɚɤɜ Űɖɠ ɚɞɔɘůŰɘəɐɠ 

ˊŬɚɘɜŭɟɧɛɖůɖɠ ˊŬɑɕŮɘ əŬɘ ɖ ˊɘɗŬɜɞűɎɜŮɘŬ. ũɘŬ Űɖɜ ŮəŰɑɛɖůɖ Űɖɠ Ůˊɘɟɟɞɐɠ Űɤɜ 

ˊŬɟŬɛɏŰɟɤɜ ɓ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɖ ɛɏɗɞŭɞɠ Űɖɠ ɛɏɔɘůŰɖɠ ˊɘɗŬɜɞűɎɜŮɘŬɠ. ũɘŬ 

ɜŬ ŮˊɘŰŮɡɢɗŮɑ ɡɣɖɚɐ ˊɘɗŬɜɞűɎɜŮɘŬ ŮˊɘɢŮɘɟŮɑŰŬɘ ɞ ɚɞɔɎɟɘɗɛɞɠ Űɤɜ 

ůɡɜŬɟŰɐůŮɤɜ ˊɘɗŬɜɞűɎɜŮɘŬɠ L=-loglikelihood ɜŬ ŮɑɜŬɘ ɧůɞ Űɞ ŭɡɜŬŰɧɜ 

ɛɘəɟɧŰŮɟɞɠ, əŬɗɩɠ ˊɟɞŰɘɛɩɜŰŬɘ ɛɞɜŰɏɚŬ ɛŮ ɛɘəɟɧŰŮɟɞ ɚɞɔɎɟɘɗɛɞ Űɖɠ 

ůɡɜɎɟŰɖůɖɠ ˊɘɗŬɜɞűɎɜŮɘŬɠ. ɀɞɜŰɏɚŬ ˊɞɡ ˊŮɟɘɏɢɞɡɜ ˊɞɚɚɏɠ ɛŮŰŬɓɚɖŰɏɠ ŮɑɜŬɘ 

ˊŮɟɘůůɧŰŮɟɞ ůɨɜɗŮŰŬ əŬɘ ɢɟŮɘɎɕŮŰŬɘ ɏɜŬɠ əŬɜɧɜŬɠ ɜŬ ŬˊɞűŬůɑɕŮɘ ŮɎɜ ɖ 

ɛŮɑɤůɖ Űɞɡ ɚɞɔŬɟɑɗɛɞɡ Űɖɠ ˊɘɗŬɜɞűɎɜŮɘŬɠ ŬɝɑɕŮɘ Űɖɜ Ŭɡɝɖɛɏɜɖ 

ˊɞɚɡˊɚɞəɧŰɖŰŬ əŬɘ ɔɘŬ Űɞ ůəɞˊɧ ŬɡŰɧ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ Űɞ Likelihood Ratio 

Test (LRT) ɐ Ŭɚɚɘɩɠ əɟɘŰɐɟɘɞ ɚɧɔɞɡ ˊɘɗŬɜɞűɎɜŮɘŬɠ. ɆɨɛűɤɜŬ ɛŮ Űɞ 

ůɡɔəŮəɟɘɛɏɜɞ əɟɘŰɐɟɘɞ ŮɎɜ ɘůɢɨŮɘ: 

 

LRT = ī2(L(b) ī L(0)) > xb,0.05
2 

ȳˊɞɡ: 

 

¶ L(b) ŮɑɜŬɘ ɞ ɚɞɔɎɟɘɗɛɞɠ ˊɘɗŬɜɞűɎɜŮɘŬɠ Űɞɡ ɛɞɜŰɏɚɞɡ ɛŮ Űɘɠ b 

ɛŮŰŬɓɚɖŰɏɠ 

¶ L(0) ŮɑɜŬɘ ɞ ɚɞɔɎɟɘɗɛɞɠ ˊɘɗŬɜɞűɎɜŮɘŬɠ Űɞɡ ɛɞɜŰɏɚɞɡ ɢɤɟɑɠ Űɘɠ b 

ɛŮŰŬɓɚɖŰɏɠ 

¶ x ὦ,0.05
2 ɖ Űɘɛɐ Űɞɡ əɟɘŰɖɟɑɞɡ x2 ɔɘŬ b ɓŬɗɛɞɨɠ ŮɚŮɡɗŮɟɑŬɠ ůŮ ŮˊɑˊŮŭɞ 

ůɖɛŬɜŰɘəɧŰɖŰŬɠ 5% 
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ɇɞ ɛɞɜŰɏɚɞ ŮɑɜŬɘ ůŰŬŰɘůŰɘəɎ ˊɟɞŰɘɛɧŰŮɟɞ Ŭˊɧ Űɞ ɛɞɜŰɏɚɞ ɢɤɟɑɠ Űɘɠ ɛŮŰŬɓɚɖŰɏɠ 

əŬɘ ɔɑɜɞɜŰŬɘ ŭŮəŰɏɠ ɞɘ ɛŮŰŬɓɚɖŰɏɠ ɤɠ ůɖɛŬɜŰɘəɏɠ. ȺˊɘůɖɛŬɑɜŮŰŬɘ ɧŰɘ ɞɘ 

ŭɘŬəɟɘŰɏɠ ɛŮŰŬɓɚɖŰɏɠ ɛŮ əŬŰɖɔɞɟɑŮɠ k ɏɢɞɡɜ k-1 ɓŬɗɛɞɨɠ ŮɚŮɡɗŮɟɑŬɠ, Ůɜɩ ɞɘ 

ůɡɜŮɢŮɑɠ ɏɢɞɡɜ ˊɎɜŰɞŰŮ ɏɜŬ ɓŬɗɛɧ ŮɚŮɡɗŮɟɑŬɠ. 

 

ü ɆŰŬŰɘůŰɘəɐ Ŭɝɘɞɚɧɔɖůɖ Űɤɜ ˊŬɟŬɛɏŰɟɤɜ 

ȼ ůŰŬŰɘůŰɘəɐ Ŭɝɘɞɚɧɔɖůɖ Űɤɜ ˊŬɟŬɛɏŰɟɤɜ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ɛɏůɤ Űɞɡ 

Ůɚɏɔɢɞɡ t-test (əɟɘŰɐɟɘɞ Űɖɠ əŬŰŬɜɞɛɐɠ Student). ɀŮ Űɞɜ Űɟɧˊɞ ŬɡŰɧ ŮɑɜŬɘ 

ŭɡɜŬŰɧ ɜŬ ŭɘŬˊɘůŰɤɗŮɑ ŮɎɜ ɞɘ ˊŬɟɎɛŮŰɟɞɘ ˊɞɡ ɡˊɞɚɞɔɑůŰɖəŬɜ ŭɘŬűɏɟɞɡɜ 

ůɖɛŬɜŰɘəɎ Ŭˊɧ Űɞ 0, ˊɟɞůŭɘɞɟɑɕŮŰŬɘ ɖ ůŰŬŰɘůŰɘəɐ ůɖɛŬɜŰɘəɧŰɖŰŬ Űɤɜ 

ŬɜŮɝɎɟŰɖŰɤɜ ɛŮŰŬɓɚɖŰɩɜ əŬɘ əŬɗɞɟɑɕɞɜŰŬɘ ˊɞɘŮɠ ɛŮŰŬɓɚɖŰɏɠ ŰŮɚɘəɎ ɗŬ 

ůɡɛˊŮɟɘɚɖűɗɞɨɜ ůŰɞ ŰŮɚɘəɧ ɛɞɜŰɏɚɞ. Ƀ ůɡɜŰŮɚŮůŰɐɠ t ŮəűɟɎɕŮŰŬɘ Ŭˊɧ Űɖ 

ůɢɏůɖ: 

 

tstat = ɓi / s.e. 

 

ɧˊɞɡ s.e: Űɞ Űɡˊɘəɧ ůűɎɚɛŬ Űɤɜ ůŰŬɗŮɟɩɜ ˊŬɟŬɛɏŰɟɤɜ (standard error). 

 

ȸɎůŮɘ Űɖɠ ˊŬɟŬˊɎɜɤ ůɢɏůɖɠ, ɧůɞ ɛŮɘɩɜŮŰŬɘ Űɞ Űɡˊɘəɧ ůűɎɚɛŬ Űɧůɞ 

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

ɛŮɔŬɚɨŰŮɟɖ ŮɑɜŬɘ ɖ Űɘɛɐ Űɞɡ tstat Űɧůɞ ɛŮɔŬɚɨŰŮɟɖ ŮɑɜŬɘ ɖ Ůˊɘɟɟɞɐ Űɖɠ 

ůɡɔəŮəɟɘɛɏɜɖɠ ɛŮŰŬɓɚɖŰɐɠ ůŰɞ ŰŮɚɘəɧ ŬˊɞŰɏɚŮůɛŬ. ɆŰɞɜ ˊŬɟŬəɎŰɤ ˊɑɜŬəŬ 

ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ɞɘ Űɘɛɏɠ Űɞɡ tstat ɔɘŬ əɎɗŮ ŮˊɑˊŮŭɞ ŮɛˊɘůŰɞůɨɜɖɠ. 

 

 
ɄɑɜŬəŬɠ 3.1.: ȾɟɑůɘɛŮɠ Űɘɛɏɠ Űɞɡ ůɡɜŰŮɚŮůŰɐ t 

 

ȳˊɤɠ űŬɑɜŮŰŬɘ Ŭˊɧ Űɞɜ ˊŬɟŬˊɎɜɤ ˊɑɜŬəŬ ɔɘŬ ɏɜŬ ŭŮɑɔɛŬ ˊŮɟɑ ŰŬ 80 əŬɘ 

ŮˊɑˊŮŭɞ ŮɛˊɘůŰɞůɨɜɖɠ 95% ŮɑɜŬɘ t*= 1,671 əŬɘ ɔɘŬ ŮˊɑˊŮŭɞ ŮɛˊɘůŰɞůɨɜɖɠ 

90% ŮɑɜŬɘ t*= 1,3. ȰŰůɘ Ŭɜ ɔɘŬ ˊŬɟɎŭŮɘɔɛŬ ɛɘŬ ɛŮŰŬɓɚɖŰɐ ɏɢŮɘ Űɘɛɐ t* ɑůɖ ɛŮ -

3,8, ɖ ŬˊɧɚɡŰɖ Űɘɛɐ Űɖɠ Űɘɛɐɠ t ŮɑɜŬɘ 3,8 ŭɖɚŬŭɐ ɛŮɔŬɚɨŰŮɟɖ Ŭˊɧ 1,671 əŬɘ 

Ůˊɞɛɏɜɤɠ ɖ ɛŮŰŬɓɚɖŰɐ ŮɑɜŬɘ ŬˊɞŭŮəŰɐ əŬɘ ůŰŬŰɘůŰɘəɎ ůɖɛŬɜŰɘəɐ ɔɘŬ Űɞ 95% 

Űɤɜ ˊŮɟɘˊŰɩůŮɤɜ. 

 

ȳůɞɜ ŬűɞɟɎ ůŰŬ ɛɞɜŰɏɚŬ ɚɞɔɘůŰɘəɐɠ ŬɜɎɚɡůɖɠ ˊŬɚɘɜŭɟɧɛɖůɖɠ, ɘůɢɨŮɘ ɧ,Űɘ 

əŬɘ ůŰɖɜ Ŭˊɚɐ ɔɟŬɛɛɘəɐ ˊŬɚɘɜŭɟɧɛɖůɖ, ɛŮ Űɖ ŭɘŬűɞɟɎ ɧŰɘ ůŰɖ ɚɞɔɘůŰɘəɐ 

ŬɜɎɚɡůɖ ˊŬɚɘɜŭɟɧɛɖůɖɠ Űɞ ŬɜŰɑůŰɞɘɢɞ t-test ɏɢŮɘ Űɖɜ ɞɜɞɛŬůɑŬ Wald. H Űɘɛɐ 

Űɞɡ Wald ɔɘŬ əɎɗŮ ɛŮŰŬɓɚɖŰɐ ˊɟɏˊŮɘ ɜŬ ŮɑɜŬɘ ɛŮɔŬɚɨŰŮɟɖ Űɞɡ 1,7 ɧˊɤɠ 

Ŭəɟɘɓɩɠ ɘůɢɨŮɘ əŬɘ ɔɘŬ Űɞɜ ůɡɜŰŮɚŮůŰɐ t. 
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ü ɆɡɜŰŮɚŮůŰɐɠ ˊɟɞůŬɟɛɞɔɐɠ R2 

ɀŮŰɎ Űɞɜ ɏɚŮɔɢɞ ůŰŬŰɘůŰɘəɐɠ ŮɛˊɘůŰɞůɨɜɖɠ ŮɝŮŰɎɕŮŰŬɘ ɖ ˊɞɘɧŰɖŰŬ Űɞɡ 

ɛɞɜŰɏɚɞɡ. ȼ ˊɞɘɧŰɖŰŬ Űɞɡ ɛɞɜŰɏɚɞɡ əŬɗɞɟɑɕŮŰŬɘ ɛŮ ɓɎůɖ Űɞɜ ůɡɜŰŮɚŮůŰɐ 

ˊɟɞůŬɟɛɞɔɐɠ. Ƀ ůɡɜŰŮɚŮůŰɐɠ R2 ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɤɠ əɟɘŰɐɟɘɞ əŬɚɐɠ 

ˊɟɞůŬɟɛɞɔɐɠ Űɤɜ ŭŮŭɞɛɏɜɤɜ ůŰɞ ɔɟŬɛɛɘəɧ ɛɞɜŰɏɚɞ əŬɘ ɞɟɑɕŮŰŬɘ Ŭˊɧ Űɖ 

ůɢɏůɖ: 

 

Ὑ2 =
ὛὛὙ

ὛὛὝ
 

 

ɧˊɞɡ:  

 

ὛὛὙ=  (ώὭ ώ)2 = 2ᶻ (ὼὭ ὼӶ)2

ὲ

Ὥ= 1

ὲ

Ὥ= 1

 

 

              

ὛὛὝ= (ώὭ ώ)2

ὲ

Ὥ= 1

  

 

ɇŬ ŬɟɢɘəɎ SSR əŬɘ SST ɏɢɞɡɜ ˊɟɞɏɚɗŮɘ Ŭˊɧ Űɘɠ űɟɎůŮɘɠ ɡˊɧɚɞɘˊɞ ɎɗɟɞɘůɛŬ 

ŰŮŰɟŬɔɩɜɤɜ (Residual Sum of Squares) əŬɘ ůɡɜɞɚɘəɧ ɎɗɟɞɘůɛŬ ŰŮŰɟŬɔɩɜɤɜ 

(Total Sum of Squares) ŬɜŰɑůŰɞɘɢŬ. ɀŮ Ȓ ůɡɛɓɞɚɑɕŮŰŬɘ ɖ ˊɟɞɓɚŮˊɧɛŮɜɖ Űɘɛɐ 

Űɖɠ ŮɝŬɟŰɖɛɏɜŮɠ ɛŮŰŬɓɚɖŰɏɠ Ŭˊɧ Űɘɠ ŬɜŮɝɎɟŰɖŰŮɠ. 

 

O ůɡɜŰŮɚŮůŰɐɠ ŬɡŰɧɠ ŮəűɟɎɕŮɘ Űɞ ˊɞůɞůŰɧ Űɖɠ ɛŮŰŬɓɚɖŰɧŰɖŰŬɠ Űɖɠ 

ɛŮŰŬɓɚɖŰɐɠ Ɉ ˊɞɡ ŮɝɖɔŮɑŰŬɘ Ŭˊɧ Űɖɜ ɛŮŰŬɓɚɖŰɐ ɉ. ȿŬɛɓɎɜŮɘ Űɘɛɏɠ Ŭˊɧ 0 ɏɤɠ 

1. ȳůɞ ˊɘɞ əɞɜŰɎ ɓɟɑůəŮŰŬɘ ɖ Űɘɛɐ Űɞɡ R2 ůŰɖɜ ɛɞɜɎŭŬ, Űɧůɞ ˊɘɞ ɘůɢɡɟɐ 

ɔɑɜŮŰŬɘ ɖ ɔɟŬɛɛɘəɐ ůɢɏůɖ ŮɝɎɟŰɖůɖɠ Űɤɜ ɛŮŰŬɓɚɖŰɩɜ Ɉ əŬɘ ɉ. Ƀ ůɡɜŰŮɚŮůŰɐɠ 

R2 ɏɢŮɘ ůɡɔəɟɘŰɘəɐ ŬɝɑŬ, əɎŰɘ Űɞ ɞˊɞɑɞ ůɖɛŬɑɜŮɘ ɧŰɘ ŭŮɜ ɡˊɎɟɢŮɘ ůɡɔəŮəɟɘɛɏɜɖ 

Űɘɛɐ Űɞɡ R2 ˊɞɡ ŮɑɜŬɘ ŬˊɞŭŮəŰɐ ɐ ŬˊɞɟɟɘˊŰɏŬ, ŬɚɚɎ ɛŮŰŬɝɨ ŭɨɞ ɐ 

ˊŮɟɘůůɧŰŮɟɤɜ ɛɞɜŰɏɚɤɜ ŮˊɘɚɏɔŮŰŬɘ ɤɠ əŬŰŬɚɚɖɚɧŰŮɟɞ ŮəŮɑɜɞ ɛŮ Űɖ 

ɛŮɔŬɚɨŰŮɟɖ Űɘɛɐ Űɞɡ ůɡɜŰŮɚŮůŰɐ R2. Ƀ ůɡɜŰŮɚŮůŰɐɠ R2 ɛˊɞɟŮɑ ɜŬ 

ɢɟɖůɘɛɞˊɞɘɖɗŮɑ ɤɠ ɛɏŰɟɞ ɘůɢɡɟɧŰɖŰŬɠ Űɖɠ ɔɟŬɛɛɘəɐɠ ůɢɏůɖɠ ŬɜŮɝɎɟŰɖŰŬ 

Ŭˊɧ Űɞ Ŭɜ Űɞ ɉ ˊŬɑɟɜŮɘ əŬɗɞɟɘůɛɏɜŮɠ Űɘɛɏɠ ɐ Ŭɜ ŮɑɜŬɘ ŰɡɢŬɑŬ ɛŮŰŬɓɚɖŰɐ. 

 

ɆŰɖɜ ˊŬɟɞɨůŬ ȹɘˊɚɤɛŬŰɘəɐ ȺɟɔŬůɑŬ, ɤɠ əɟɘŰɐɟɘɞ əŬŰŬɚɚɖɚɧŰɖŰŬɠ Űɞɡ 

ɛɞɜŰɏɚɞɡ, ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɞ ůɡɜŰŮɚŮůŰɐɠ Adjusted R2, ɞ ɞˊɞɑɞɠ ŮɑɜŬɘ 

ˊɎɜŰɞŰŮ ɛɘəɟɧŰŮɟɞɠ Űɞɡ R2 əŬɘ ŬˊɞɛɞɜɩɜŮɘ Űɞɡɠ ŰɡɢŬɑɞɡɠ ˊŬɟɎɔɞɜŰŮɠ əŬɗɩɠ 

ŮˊɘəŮɜŰɟɩɜŮŰŬɘ ɛɞɜɎɢŬ ůŰɞɡɠ ˊŬɟɎɔɞɜŰŮɠ ŭɘŬəɨɛŬɜůɖɠ Űɖɠ ŬɜŮɝɎɟŰɖŰɖɠ 

ɛŮŰŬɓɚɖŰɐɠ. 
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ü ȺɚŬůŰɘəɧŰɖŰŬ 

ȼ ŮɚŬůŰɘəɧŰɖŰŬ ŬɜŰɘəŬŰɞˊŰɟɑɕŮɘ Űɖɜ ŮɡŬɘůɗɖůɑŬ ɛɘŬɠ ŮɝŬɟŰɖɛɏɜɖɠ ɛŮŰŬɓɚɖŰɐɠ 

Ɉ ůŰɖɜ ɛŮŰŬɓɞɚɐ ɛɘŬɠ ɐ ˊŮɟɘůůɧŰŮɟɤɜ ŬɜŮɝɎɟŰɖŰɤɜ ɛŮŰŬɓɚɖŰɩɜ. ȺɑɜŬɘ 

ˊɞɚɚɏɠ űɞɟɏɠ ɞɟɗɧŰŮɟɞ ɜŬ ŮəűɟŬůŰŮɑ ɖ ŮɡŬɘůɗɖůɑŬ ɤɠ ˊɞůɞůŰɘŬɑŬ ɛŮŰŬɓɞɚɐ 

Űɖɠ ŮɝŬɟŰɖɛɏɜɖɠ ɛŮŰŬɓɚɖŰɐɠ ˊɞɡ ˊɟɞəŬɚŮɑ ɖ 1% ɛŮŰŬɓɞɚɐ Űɖɠ ŬɜŮɝɎɟŰɖŰɖɠ. 

ȼ ŮɚŬůŰɘəɧŰɖŰŬ, ɔɘŬ ɔɟŬɛɛɘəɎ ˊɟɧŰɡˊŬ, ŭɑŭŮŰŬɘ Ŭˊɧ Űɖ ůɢɏůɖ: 

ὩὭ=
ῳὣὭ
ῳὢὭ

ὢὭ
ὣὭ

=  Ὥ
ὢὭ
ὣὭ

 

 

ȺˊɘůɖɛŬɑɜŮŰŬɘ ɧŰɘ ɖ ˊŬɟŬˊɎɜɤ ůɢɏůɖ ŮűŬɟɛɧɕŮŰŬɘ ŬˊɞəɚŮɘůŰɘəɎ ůŮ ůɡɜŮɢŮɑɠ 

ɛŮŰŬɓɚɖŰɏɠ. 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 ůɢɏůɖ ˊɞɡ ɡˊɞɚɞɔɑɕŮɘ Űɖɜ Űɘɛɐ Űɖɠ 

ɣŮɡŭɞŮɚŬůŰɘəɧŰɖŰŬɠ ɔɘŬ ŭɘŬəɟɘŰɏɠ ɛŮŰŬɓɚɖŰɏɠ ŮɑɜŬɘ ɖ ˊŬɟŬəɎŰɤ: 

ὉὼὭὲὯ
ὖὭ = ὩὭὯ

В ὩὭὼὲὍ
Ὥ= 1

В Ὡῳ(Ὥὼὲ)Ὅ
Ὥ= 1

1 

 

ȳˊɞɡ: 

 

¶ I, Űɞ ˊɚɐɗɞɠ Űɤɜ ˊɘɗŬɜɩɜ Ůˊɘɚɞɔɩɜ 

¶ xink , ɖ Űɘɛɐ Űɖɠ ɛŮŰŬɓɚɖŰɐɠ k ɔɘŬ Űɖɜ ŮɜŬɚɚŬəŰɘəɐ i Űɞɡ ŬŰɧɛɞɡ n 

¶ ȹ(ɓixn), ɖ Űɘɛɐ Űɖɠ ůɡɜɎɟŰɖůɖɠ ˊɞɡ əŬɗɞɟɑɕŮɘ Űɖɜ əɎɗŮ Ůˊɘɚɞɔɐ Ŭűɞɨ 

ɖ Űɘɛɐ Űɖɠ xnk ɏɢŮɘ ɛŮŰŬɓɚɖɗŮɑ Ŭˊɧ 0 ůŮ 1 

¶ ɓixn, ɖ ŬɜŰɑůŰɞɘɢɖ Űɘɛɐ ɧŰŬɜ ɖ xnk ɏɢŮɘ Űɘɛɐ 0 

¶ ɓik, ɖ Űɘɛɐ Űɖɠ ˊŬɟŬɛɏŰɟɞɡ Űɖɠ ɛŮŰŬɓɚɖŰɐɠ xnk 

 

ȳůɞɜ ŬűɞɟɎ ůŰɞ ůűɎɚɛŬ Űɖɠ Ůɝɑůɤůɖɠ Űɞɡ ɛɞɜŰɏɚɞɡ, ˊɟɏˊŮɘ ɜŬ 

ˊɚɖɟɞɨɜŰŬɘ əɎˊɞɘŮɠ ɓŬůɘəɏɠ ˊɟɞɦˊɞɗɏůŮɘɠ: 

 

Á ɜŬ ŬəɞɚɞɡɗŮɑ əŬɜɞɜɘəɐ əŬŰŬɜɞɛɐ 

Á ɜŬ ɏɢŮɘ ůŰŬɗŮɟɐ ŭɘŬůˊɞɟɎ, Var(Ůi) = ůŮ
2 = c 

Á ɜŬ ɏɢŮɘ ɛɖŭŮɜɘəɐ ůɡůɢɏŰɘůɖ, ɟ(xi, xj) = 0, ɔɘŬ əɎɗŮ i Í j 

 

ȼ ŭɘŬůˊɞɟɎ Űɞɡ ůűɎɚɛŬŰɞɠ ŮɝŬɟŰɎŰŬɘ Ŭˊɧ Űɞɜ ůɡɜŰŮɚŮůŰɐ R2 . ȳůɞ 

ɛŮɔŬɚɨŰŮɟɞ ŮɑɜŬɘ Űɞ R2 Űɧůɞ ɛɘəɟɧŰŮɟɖ ŮɑɜŬɘ ɖ ŭɘŬůˊɞɟɎ Űɞɡ ůűɎɚɛŬŰɞɠ, 

ŭɖɚŬŭɐ Űɧůɞ əŬɚɨŰŮɟɖ ŮɑɜŬɘ ɖ ˊɟɧɓɚŮɣɖ ˊɞɡ ɓŬůɑɕŮŰŬɘ ůŰɖɜ ŮɡɗŮɑŬ 

ˊŬɚɘɜŭɟɧɛɖůɖɠ. 

 

3.7. ȿŮɘŰɞɡɟɔɑŬ Űɞɡ Ⱥɘŭɘəɞɨ ɆŰŬŰɘůŰɘəɞɨ ȿɞɔɘůɛɘəɞɨ 

 

ȼ ůŰŬŰɘůŰɘəɐ ŬɜɎɚɡůɖ Űɤɜ ŭŮŭɞɛɏɜɤɜ ɏɔɘɜŮ ɛŮ Űɖ ɢɟɐůɖ Ůɘŭɘəɞɨ ůŰŬŰɘůŰɘəɞɨ 

ɚɞɔɘůɛɘəɞɨ. ȷűɞɨ əŬŰŬɢɤɟɐɗɖəŬɜ ŰŬ ŭŮŭɞɛɏɜŬ ůŮ Ůɘŭɘəɏɠ ɓɎůŮɘɠ ŭŮŭɞɛɏɜɤɜ, 
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ɛŮŰŬűɏɟɗɖəŬɜ ůŰɞ ůŰŬŰɘůŰɘəɧ ɚɞɔɘůɛɘəɧ ůŰɞ ˊŮŭɑɞ ŭŮŭɞɛɏɜɤɜ əŬɘ 

ŬəɞɚɞɡɗɐɗɖəŬɜ ɞɘ ŮɜɏɟɔŮɘŮɠ ˊɞɡ ůɡɜɞˊŰɘəɎ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ůŰɖ 

ůɡɜɏɢŮɘŬ. 

 

ȷɟɢɘəɎ, əŬɗɞɟɑůŰɖəŬɜ ɞɘ ɛŮŰŬɓɚɖŰɏɠ ůŰɞ ˊŮŭɑɞ ɛŮŰŬɓɚɖŰɩɜ (variable view). 

ȺəŮɑ ŭɑɜɞɜŰŬɘ ɞɘ ɞɜɞɛŬůɑŮɠ əŬɘ əŬɗɞɟɑɕɞɜŰŬɘ ɞɘ ɘŭɘɧŰɖŰɏɠ Űɞɡɠ (ɧɜɞɛŬ, Űɨˊɞɠ 

ɛŮŰŬɓɚɖŰɐɠ, Ŭɟɘɗɛɧɠ ɣɖűɑɤɜ, əɤŭɘəɞˊɞɑɖůɖ Űɘɛɩɜ ə.Ŭ). ȺɑɜŬɘ ůɖɛŬɜŰɘəɧ ɜŬ 

ɔɑɜŮɘ ŭɘɎəɟɘůɖ Űɤɜ ɛŮŰŬɓɚɖŰɩɜ ůŮ ůɡɜŮɢŮɑɠ (scale), ŭɘŬŰŮŰŬɔɛɏɜŮɠ (ordinal) əŬɘ 

ŭɘŬəɟɘŰɏɠ (nominal). 

 

ɆŰɖ ůɡɜɏɢŮɘŬ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɖ ŮɜŰɞɚɐ Analyze ɔɘŬ Űɖ ůŰŬŰɘůŰɘəɐ ŬɜɎɚɡůɖ 

Űɤɜ ŭŮŭɞɛɏɜɤɜ. ȼ ŮɜŰɞɚɐ ŬɡŰɐ ˊŮɟɘɚŬɛɓɎɜŮɘ Űɘɠ ˊŬɟŬəɎŰɤ Ůˊɘɚɞɔɏɠ: 

 

¶ Descriptive Statistics: ȹɘŬŭɘəŬůɑŮɠ ɔɘŬ Űɖɜ ˊŬɟŬɔɤɔɐ ˊŮɟɘɔɟŬűɘəɩɜ 

ŬˊɞŰŮɚŮůɛɎŰɤɜ. Ⱥŭɩ ɓɟɑůəŮŰŬɘ ɖ Ůˊɘɚɞɔɐ Options. ɄɟɧəŮɘŰŬɘ ɔɘŬ 

ɢɟɐůɘɛŮɠ ůŰŬŰɘůŰɘəɏɠ ˊŮɟɘɔɟŬűɘəɏɠ ůɡɜŬɟŰɐůŮɘɠ (ɛɏůɞɠ, Űɡˊɘəɐ 

Ŭˊɧəɚɘůɖ, ɛɏɔɘůŰɞ, ŮɚɎɢɘůŰɞ).  

 

¶ Correlate: ȼ ŭɘŬŭɘəŬůɑŬ ˊɞɡ ɛŮŰɟɎŮɘ Űɖ ůɡůɢɏŰɘůɖ ŬɜɎɛŮůŬ ůŮ ɕŮɡɔɎɟɘŬ 

ɛŮŰŬɓɚɖŰɩɜ. ȷˊɧ Ůŭɩ ŮˊɘɚɏɔŮŰŬɘ ɖ ŮɜŰɞɚɐ Bivariate correlations. Ƀɘ 

ɛŮŰŬɓɚɖŰɏɠ ˊɞɡ ŮɜŭɘŬűɏɟɞɡɜ ŮɘůɎɔɞɜŰŬɘ ůŰɞ ˊɚŬɑůɘɞ Variables əŬɘ 

ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɞ ůɡɜŰŮɚŮůŰɐɠ ůɡůɢɏŰɘůɖɠ Pearson Ŭɜ ˊɟɧəŮɘŰŬɘ ɔɘŬ 

ůɡɜŮɢŮɑɠ ɛŮŰŬɓɚɖŰɏɠ əŬɘ ɞ ůɡɜŰŮɚŮůŰɐɠ ůɡůɢɏŰɘůɖɠ Spearman Ŭɜ 

ˊɟɧəŮɘŰŬɘ ɔɘŬ ŭɘŬəɟɘŰɏɠ ɛŮŰŬɓɚɖŰɏɠ. Regression: ȼ ŭɘŬŭɘəŬůɑŬ ŮəŰŮɚŮɑ 

ŭɘɎűɞɟŬ Ůɑŭɖ ŬɜŬɚɨůŮɤɜ ˊŬɚɘɜŭɟɧɛɖůɖɠ, ɛɑŬ Ůə Űɤɜ ɞˊɞɑɤɜ ŮɑɜŬɘ ɖ 

ɚɞɔɘůŰɘəɐ ˊɞɡ ŮˊɘɚɏɝŬɛŮ ɔɘŬ Űɖɜ ŬɜɎɚɡůɖ Űɤɜ ŭŮŭɞɛɏɜɤɜ ɛŬɠ. ȼ 

ɛŮŰŬɓɚɖŰɐ ˊɞɡ ŮɜŭɘŬűɏɟŮɘ (ŮɝŬɟŰɖɛɏɜɖ ɛŮŰŬɓɚɖŰɐ) ŮɘůɎɔŮŰŬɘ ůŰɞ 

ˊɚŬɑůɘɞ Dependent. Ƀɘ ŮˊŮɝɖɔɖɛŬŰɘəɏɠ ɛŮŰŬɓɚɖŰɏɠ ɛŮ Űɘɠ ɞˊɞɑŮɠ ɗŬ 

ŮɝɖɔɖɗŮɑ ɖ ɛŮŰŬɓɚɖŰɧŰɖŰŬ Űɖɠ ŮɝŬɟŰɖɛɏɜɖɠ ɛŮŰŬɓɚɖŰɐɠ, ŮɘůɎɔɞɜŰŬɘ ůŰɞ 

ˊɚŬɑůɘɞ Independent(s). ɆŰɞ ˊɚŬɑůɘɞ Method ɛˊɞɟŮɑ ɜŬ ŮˊɘɚŮɔŮɑ ɛɘŬ 

ɛɏɗɞŭɞɠ ɔɘŬ Űɖ ɓɏɚŰɘůŰɖ Ůˊɘɚɞɔɐ ŮˊŮɝɖɔɖɛŬŰɘəɩɜ ɛŮŰŬɓɚɖŰɩɜ. ȷɡŰɐ 

ůɡɜɐɗɤɠ ŬűɐɜŮŰŬɘ Enter ˊɞɡ ůɖɛŬɑɜŮɘ ɧŰɘ ůŰɞ ɛɞɜŰɏɚɞ ŮɘůɏɟɢɞɜŰŬɘ ɧůŮɠ 

ɛŮŰŬɓɚɖŰɏɠ ɓɟɑůəɞɜŰŬɘ ůŰɞ ˊɚŬɑůɘɞ Independent(s) ɛŮ Űɖ ůŮɘɟɎ ˊɞɡ 

ŬɜŬɔɟɎűɞɜŰŬɘ ŮəŮɑ, Ŭɜ əŬɘ ŭɞəɘɛɎůŰɖəŬɜ əŬɘ ɎɚɚŮɠ ɛɏɗɞŭɞɘ. 

 

ɇɏɚɞɠ, ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ ŮɛűŬɜɑɕɞɜŰŬɘ ůŰŬ ŭŮŭɞɛɏɜŬ Ůɝɧŭɞɡ. ũɘŬ Űɞɜ ɏɚŮɔɢɞ 

əŬŰŬɚɚɖɚɧŰɖŰŬɠ Űɞɡ ɛɞɜŰɏɚɞɡ ŮűŬɟɛɧɕɞɜŰŬɘ ŰŬ əɟɘŰɐɟɘŬ ˊɞɡ 

ˊɟɞŬɜŬűɏɟɗɖəŬɜ.  
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ȺˊɘŭɘɩəŮŰŬɘ: 

 

Á Ƀɘ Űɘɛɏɠ əŬɘ ŰŬ ˊɟɧůɖɛŬ Űɤɜ ůɡɜŰŮɚŮůŰɩɜ ˊŬɚɘɜŭɟɧɛɖůɖɠ ɓi ɜŬ 

ɛˊɞɟɞɨɜ ɜŬ Ůɝɖɔɖɗɞɨɜ ɚɞɔɘəɎ. 

 

Á Ƀ ůŰŬɗŮɟɧɠ ɧɟɞɠ Űɖɠ Ůɝɑůɤůɖɠ, ˊɞɡ ŮəűɟɎɕŮɘ Űɞ ůɨɜɞɚɞ Űɤɜ 

ˊŬɟŬɛɏŰɟɤɜ ˊɞɡ ŭŮ ɚɐűɗɖəŬɜ ɡˊɧɣɖ, ɜŬ ŮɑɜŬɘ əŬŰɎ Űɞ ŭɡɜŬŰɧ 

ɛɘəɟɧŰŮɟɞɠ. 

 

Á ȼ Űɘɛɐ Űɞɡ ůŰŬŰɘůŰɘəɞɨ Ůɚɏɔɢɞɡ Wald (t) ɜŬ ŮɑɜŬɘ ɛŮɔŬɚɨŰŮɟɖ Ŭˊɧ Űɖɜ 

Űɘɛɐ 1,7 ɔɘŬ ŮˊɑˊŮŭɞ ŮɛˊɘůŰɞůɨɜɖɠ 95% əŬɘ Űɞ ŮˊɑˊŮŭɞ 

ůɖɛŬɜŰɘəɧŰɖŰŬɠ ɜŬ ŮɑɜŬɘ ɛɘəɟɧŰŮɟɞ Ŭˊɧ 5%. 

 

Á ɇŬ ŰŮɚɘəɎ ɛɞɜŰɏɚŬ ɜŬ ɏɢɞɡɜ ɧůɞ Űɞ ŭɡɜŬŰɧɜ ɢŬɛɖɚɧŰŮɟɞ LRT, ŮɘŭɘəɎ 

ůŮ ůɢɏůɖ ɛŮ ŰŬ ŬɟɢɘəɎ (ɛɞɜŰɏɚŬ ɢɤɟɑɠ ɛŮŰŬɓɚɖŰɏɠ). 

 

Á Ƀ ůɡɜŰŮɚŮůŰɐɠ ůɡůɢɏŰɘůɖɠ R2 ɜŬ ŮɑɜŬɘ əŬŰɎ Űɞ ŭɡɜŬŰɧ ɛŮɔŬɚɨŰŮɟɞɠ, 

Ŭɜ əŬɘ ŭŮɡŰŮɟŮɨɤɜ ůŰɖɜ ŬɜɎɚɡůɖ ɚɞɔɘůŰɘəɐɠ ˊŬɚɘɜŭɟɧɛɖůɖɠ. 
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4. ɆɈȿȿɃũȼ ȾȷȽ ȺɄȺɂȺɅũȷɆȽȷ ɆɇɃȽɉȺȽɋɁ  

 

 

4.1. ȺɘůŬɔɤɔɐ 

 

ɇɞ ŬɜŰɘəŮɑɛŮɜɞ Űɖɠ ˊŬɟɞɨůŬɠ ȹɘˊɚɤɛŬŰɘəɐɠ ȺɟɔŬůɑŬɠ ŮɑɜŬɘ ɖ ŬɜɎˊŰɡɝɖ 

ɛɞɜŰɏɚɤɜ ŰŬɢɨŰɖŰŬɠ Űɞɡ ɞŭɖɔɞɨ ɛŮ ɓɎůɖ ɚŮˊŰɞɛŮɟɐ ŭŮŭɞɛɏɜŬ 

ɞŭɐɔɖůɖɠ Ŭˊɧ ŬɘůɗɖŰɐɟŮɠ əɘɜɖŰɩɜ ŰɖɚŮűɩɜɤɜ. ɀŮŰɎ Űɖ ɓɘɓɚɘɞɔɟŬűɘəɐ 

ŬɜŬůəɧˊɖůɖ ŮɟŮɡɜɩɜ, ůɡɜŬűɩɜ ɛŮ Űɞ ŬɜŰɘəŮɑɛŮɜɞ Űɖɠ ˊŬɟɞɨůŬɠ 

ȹɘˊɚɤɛŬŰɘəɐɠ ȺɟɔŬůɑŬɠ, ŬɜŬˊŰɨɢɗɖəŮ Űɞ ɗŮɤɟɖŰɘəɧ ɡˊɧɓŬɗɟɞ ˊɞɡ ɞŭɐɔɖůŮ 

ůŰɖɜ Ůˊɘɚɞɔɐ ɛɘŬɠ əŬŰɎɚɚɖɚɖɠ ɛŮɗɧŭɞɡ ŬɜɎɚɡůɖɠ. ȷűɞɨ ŮˊɘɚɏɢɗɖəŮ ɖ 

ɔɟŬɛɛɘəɐ ˊŬɚɘɜŭɟɧɛɖůɖ ɤɠ ɛɏɗɞŭɞɠ ůŰŬŰɘůŰɘəɐɠ ŬɜɎɚɡůɖɠ, ŮˊɧɛŮɜɞ ɓɐɛŬ 

ŮɑɜŬɘ ɖ ůɡɚɚɞɔɐ Űɤɜ ŬˊŬɟŬɑŰɖŰɤɜ ůŰɞɘɢŮɑɤɜ əŬɘ ɖ ŮˊŮɝŮɟɔŬůɑŬ Űɞɡɠ. ȼ 

ůɤůŰɐ Ůˊɘɚɞɔɐ Űɤɜ ůŰɞɘɢŮɑɤɜ ŮɑɜŬɘ ˊɎɟŬ ˊɞɚɨ ůɖɛŬɜŰɘəɐ, Ŭűɞɨ ɖ ůŰŬŰɘůŰɘəɐ 

ŮˊŮɝŮɟɔŬůɑŬ Űɤɜ ůŰɞɘɢŮɑɤɜ ŬɡŰɩɜ ɞŭɖɔŮɑ ůŰɖɜ ŮˊɑŰŮɡɝɖ Űɞɡ ůŰɧɢɞɡ Űɖɠ 

ŮɟɔŬůɑŬɠ. 

 

ȼ ůŰŬŰɘůŰɘəɐ ŮˊŮɝŮɟɔŬůɑŬ Űɤɜ ůŰɞɘɢŮɑɤɜ ŬɡŰɩɜ ɗŬ ɞŭɖɔɐůŮɘ ůŰɖɜ ŮˊɑŰŮɡɝɖ 

Űɞɡ ůŰɧɢɞɡ Űɖɠ ȹɘˊɚɤɛŬŰɘəɐɠ ȺɟɔŬůɑŬɠ, ˊɞɡ ŮɑɜŬɘ ɞ ˊɟɞůŭɘɞɟɘůɛɧɠ Űɤɜ 

əŬɗɞɟɘůŰɘəɩɜ ˊŬɟŬɔɧɜŰɤɜ ɞŭɖɔɘəɐɠ ůɡɛˊŮɟɘűɞɟɎɠ, ˊɞɡ ŮˊɖɟŮɎɕɞɡɜ Űɖɜ 

ɛɏůɖ ŰŬɢɨŰɖŰŬ əɎɗŮ ɞŭɖɔɞɨ, ŬɜŮɝɎɟŰɖŰŬ Ŭˊɧ Űɞɜ Űɨˊɞ Űɖɠ ɞŭɞɨ, Űɖɜ ɩɟŬ əŬɘ 

Űɖɜ ɛɏɟŬ. ɄɏɟŬ ɧɛɤɠ Ŭˊɧ Űɞ ɔŮɜɘəɧ ɛɞɜŰɏɚɞ, ɗŬ ŬɜŬˊŰɡɢɗɞɨɜ əŬɘ ɛɞɜŰɏɚŬ 

ˊɞɡ ˊɟɞůŭɘɞɟɑɕɞɡɜ Űɖɜ ŰŬɢɨŰɖŰŬ ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑ əɎɗŮ ɞŭɖɔɧɠ ŬɜɎɚɞɔŬ ɛŮ 

Űɞ Ŭɜ ɞŭɖɔŮɑ ŮɜŰɧɠ ɐ ŮəŰɧɠ Űɤɜ əɟɑůɘɛɤɜ ɤɟɩɜ əŬɘ ŬɜɎɚɞɔŬ ɛŮ Űɞɜ Űɨˊɞ Űɖɠ 

ɞŭɞɨ (ŬůŰɘəɧɠ, ɡˊŮɟŬůŰɘəɧɠ, ŬɡŰɞəɘɜɖŰɧŭɟɞɛɞɠ). 

 

ɆŰɞ əŮűɎɚŬɘɞ ŬɡŰɧ ˊŬɟɞɡůɘɎɕŮŰŬɘ ɖ ŭɘŬŭɘəŬůɑŬ ůɡɚɚɞɔɐɠ əŬɘ 

ŮˊŮɝŮɟɔŬůɑŬɠ Űɤɜ ůŰɞɘɢŮɑɤɜ, ɏŰůɘ ɩůŰŮ ɜŬ ŭɞɗŮɑ ɛɘŬ ˊɚɐɟɖɠ ŮɘəɧɜŬ ɔɘŬ Űɖɜ 

ˊɞɘɧŰɖŰŬ əŬɘ ŬɝɘɞˊɘůŰɑŬ Űɤɜ ŭŮŭɞɛɏɜɤɜ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ. 

ɆɡɔəŮəɟɘɛɏɜŬ ˊŬɟɞɡůɘɎɕŮŰŬɘ ɞ Űɟɧˊɞɠ əɤŭɘəɞˊɞɑɖůɖɠ Űɞɡɠ, ůŮ ɛɞɟűɐ ŰɏŰɞɘŬ 

ˊɞɡ ɜŬ ŮɑɜŬɘ ůɡɛɓŬŰɐ ɛŮ Űɞ ˊŮɟɘɓɎɚɚɞɜ Űɞɡ ɚɞɔɘůɛɘəɞɨ ůŰɞ ɞˊɞɑɞ ɏɔɘɜŮ ɖ 

ůŰŬŰɘůŰɘəɐ ŬɜɎɚɡůɖ. ȼ Ŭɟɢɘəɐ ŮˊŮɝŮɟɔŬůɑŬ ˊɞɡ ɡˊɏůŰɖůŬɜ, 

ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ůŰɞ ˊɟɧɔɟŬɛɛŬ Microsoft Excel. ɆŰɖ ůɡɜɏɢŮɘŬ 

ˊŮɟɘɔɟɎűɞɜŰŬɘ ŭɘɎűɞɟŬ ˊɟɞɓɚɐɛŬŰŬ ˊɞɡ ˊɟɞɏəɡɣŬɜ ůŰɖ ŭɘɎɟəŮɘŬ Űɖɠ 

ŭɘŬŭɘəŬůɑŬɠ ŬɡŰɐɠ. ɇɏɚɞɠ, ˊŬɟɞɡůɘɎɕŮŰŬɘ əŬɘ ɞ Űɟɧˊɞɠ ŬɜɎɚɡůɖɠ Űɤɜ 

ŭŮŭɞɛɏɜɤɜ ůŰɞ ůŰŬŰɘůŰɘəɧ ɚɞɔɘůɛɘəɧ ɛɏůɤ Űɖɠ ˊŮɟɘɔɟŬűɐɠ Űɤɜ əɡɟɘɧŰŮɟɤɜ 

ŮɜŰɞɚɩɜ Űɞɡ ɚɞɔɘůɛɘəɞɨ. 

 

4.2. Ɇɡɚɚɞɔɐ ůŰɞɘɢŮɑɤɜ 

 

ȳɚŬ ŰŬ ŭŮŭɞɛɏɜŬ ˊɞɡ ŮɑɜŬɘ ŬˊŬɟŬɑŰɖŰŬ ɔɘŬ Űɖɜ ůɡůɢɏŰɘůɖ Űɖɠ ŰŬɢɨŰɖŰŬɠ əŬɘ 

Űɖɠ ůɡɛˊŮɟɘűɞɟɎɠ ɞŭɐɔɖůɖɠ, ˊɟɞɏɟɢɞɜŰŬɘ Ŭˊɧ Űɖ ɢɟɐůɖ ɚŮˊŰɞɛŮɟɩɜ 

ŭŮŭɞɛɏɜɤɜ űɡůɘəɐɠ ɞŭɐɔɖůɖɠ ˊɞɡ ɏɢɞɡɜ ůɡɚɚŮɢɗŮɑ Ŭˊɧ Űɞ əɘɜɖŰɧ Űɖɚɏűɤɜɞ 

Űɞɡ ɞŭɖɔɞɨ. ȼ ůɡɚɚɞɔɐ Űɤɜ ŭŮŭɞɛɏɜɤɜ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ Ŭˊɧ ɛɘŬ ŮűŬɟɛɞɔɐ 
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ɖ ɞˊɞɑŬ ɧˊɞŰŮ ɞ ɢɟɐůŰɖɠ ɞŭɖɔŮɑ əŬŰŬɔɟɎűŮɘ ɛɘŬ ůŮɘɟɎ ůŰɞɘɢŮɑɤɜ ɔɘŬ Űɞɜ 

Űɟɧˊɞ ɞŭɐɔɖůɐɠ Űɞɡ.  

  

ɆɨɛűɤɜŬ ɛŮ Űɖ ɓɘɓɚɘɞɔɟŬűɘəɐ ŬɜŬůəɧˊɖůɖ ˊɟɞɏəɡɣŮ ˊɤɠ ůŰɖɜ ȺɚɚɎŭŬ 

ŬɚɚɎ əŬɘ ůŰɞ ŮɝɤŰŮɟɘəɧ ɏɢɞɡɜ ˊɟŬɔɛŬŰɞˊɞɘɖɗŮɑ ŮɚɎɢɘůŰŮɠ ůɡɜŬűŮɑɠ ɏɟŮɡɜŮɠ 

ɛŮ Űɖɜ ˊŬɟɞɨůŬ ȹɘˊɚɤɛŬŰɘəɐ ȺɟɔŬůɑŬ. ȷɡŰɧ ůɡɛɓŬɑɜŮɘ ɔɘŬ ŭɨɞ ɚɧɔɞɡɠ. 

ɄɟɩŰɞɜ ɔɘŬŰɑ ɖ Ŭɝɘɞɚɧɔɖůɖ ůŮ ůɡɜɗɐəŮɠ ˊɟŬɔɛŬŰɘəɐɠ ɞŭɐɔɖůɖɠ ɗɏŰŮɘ ůɡɢɜɎ 

Űɞ ɕɐŰɖɛŬ Űɖɠ ŬɝɘɞˊɘůŰɑŬɠ əŬɘ Űɖɠ ŬɜŰɘəŮɘɛŮɜɘəɧŰɖŰŬɠ əŬɘ ŭŮɨŰŮɟɞɜ ɔɘŬŰɑ ŮɑɜŬɘ 

ɏɜŬɠ Űɟɧˊɞɠ əŬŰŬɔɟŬűɐɠ ˊɞɡ ŬˊŬɘŰŮɑ ŬɜŮˊŰɡɔɛɏɜɖ ŰŮɢɜɞɚɞɔɑŬ əŬɘ ŬəɟɑɓŮɘŬ, ɖ 

ɞˊɞɑŬ ɛɧɚɘɠ ŰɩɟŬ ŬɜŬˊŰɨůůŮŰŬɘ. 

 

4.2.1. ɇɟɧˊɞɠ Ɇɡɚɚɞɔɐɠ ȹŮŭɞɛɏɜɤɜ 

 

ȼ OSeven ɏɢŮɘ ŬɜŬˊŰɨɝŮɘ ɏɜŬ ɞɚɞəɚɖɟɤɛɏɜɞ ůɨůŰɖɛŬ ɔɘŬ Űɖɜ əŬŰŬɔɟŬűɐ, 

Űɖɜ ůɡɚɚɞɔɐ, Űɖɜ ŬˊɞɗɐəŮɡůɖ, Űɖɜ Ŭɝɘɞɚɧɔɖůɖ əŬɘ Űɖɜ ˊŬɟɞɡůɑŬůɖ Űɤɜ 

ŭŮŭɞɛɏɜɤɜ Űɖɠ ɞŭɖɔɘəɐɠ ůɡɛˊŮɟɘűɞɟɎɠ ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ ŮűŬɟɛɞɔɏɠ 

ɏɝɡˊɜɤɜ əɘɜɖŰɩɜ ŰɖɚŮűɩɜɤɜ (smartphone) əŬɘ ˊɟɞɖɔɛɏɜɞɡɠ Ŭɚɔɧɟɘɗɛɞɡɠ 

Machine Learning. ȷɡŰɐ ɖ əŬɘɜɞŰɞɛɑŬ ˊɞɡ ŮűŬɟɛɧɕŮŰŬɘ ůŰɞɜ Űɟɧˊɞ ůɡɚɚɞɔɐɠ 

əŬɘ ŬɜɎɚɡůɖɠ ŭŮŭɞɛɏɜɤɜ ůŮ ɛŮɔɎɚɖ əɚɑɛŬəŬ, ˊŬɟɞɡůɘɎɕŮɘ ɜɏŮɠ ˊɟɞəɚɐůŮɘɠ 

ůɡɔəŮɜŰɟɩɜɞɜŰŬɠ ɛŮɔɎɚɞ ɧɔəɞ ŭŮŭɞɛɏɜɤɜ ɔɘŬ ŬɜɎɚɡůɖ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ 

ŬɡŰɐɠ Űɖɠ ɏɟŮɡɜŬɠ. ɇɞ ůɨůŰɖɛŬ ˊɞɡ ŬɜŬˊŰɨɢɗɖəŮ ŮɜůɤɛŬŰɩɜŮɘ ɛɘŬ 

ŭɘŬŭɘəŬůɑŬ ůɡɚɚɞɔɐɠ əŬɘ ŭɘŬɓɑɓŬůɖɠ ŭŮŭɞɛɏɜɤɜ Ŭˊɧ ŰŬ ɏɝɡˊɜŬ əɘɜɖŰɎ 

ŰɖɚɏűɤɜɎ (Smartphones), Űɤɜ ɞˊɞɑɤɜ ŰŬ əɨɟɘŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ 

ˊŮɟɘɔɟɎűɞɜŰŬɘ ůŰɘɠ ŮˊɧɛŮɜŮɠ ˊŬɟŬɔɟɎűɞɡɠ. 

 

4.2.1.1. ɆɨůŰɖɛŬ əŬŰŬɔɟŬűɐɠ ŭŮŭɞɛɏɜɤɜ 

 

ȼ əŬŰŬɔɟŬűɐ Űɤɜ ŭŮŭɞɛɏɜɤɜ ɝŮəɘɜɎŮɘ ŬɡŰɧɛŬŰŬ ůŰɘɠ ŮűŬɟɛɞɔɏɠ Űɞɡ 

əɘɜɖŰɞɨ ŰɖɚŮűɩɜɞɡ ɧŰŬɜ ŬɜŬɔɜɤɟɑɕŮŰŬɘ ɛɘŬ əŬŰɎůŰŬůɖ ɞŭɐɔɖůɖɠ əŬɘ 

ůŰŬɛŬŰɎŮɘ ŬɡŰɧɛŬŰŬ ɧŰŬɜ ŬɜŬɔɜɤɟɑɕŮŰŬɘ əŬŰɎůŰŬůɖ ɛɖ ɞŭɐɔɖůɖɠ. ȼ 

ŮɔɔɟŬűɐ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɖɠ ɞŭɐɔɖůɖɠ ɛɏɜŮɘ ůŮ ŬɜŬɛɞɜɐ ɔɘŬ ˊɏɜŰŮ ɚŮˊŰɎ 

ɛŮŰɎ Űɖɜ ŭɘŬəɞˊɐ Űɖɠ əŬŰɎůŰŬůɖɠ Űɖɠ  ɞŭɐɔɖůɖɠ, ɔɘŬ ɜŬ ɚɖűɗŮɑ ɡˊɧɣɖ Űɞ 

ɔŮɔɞɜɧɠ ɧŰɘ ɞ ɞŭɖɔɧɠ ůɡɜŮɢɑɕŮɘ Űɞ ŰŬɝɑŭɘ Űɞɡ ɛŮ ůŰɎůɖ ɚɑɔɤɜ ɚŮˊŰɩɜ. ȳɚŮɠ ɞɘ 

Ůˊɘˊɚɏɞɜ ˊɚɖɟɞűɞɟɑŮɠ ˊɞɡ ůɡɚɚɏɔɞɜŰŬɘ ɛŮŰɎ Űɖɜ ŬˊŮɜŮɟɔɞˊɞɑɖůɖ Űɞɡ 

əɘɜɖŰɐɟŬ Űɞɡ ɞɢɐɛŬŰɞɠ ŬˊɞɟɟɑˊŰɞɜŰŬɘ ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ Űɘɠ ŰŮɢɜɘəɏɠ 

ŮəɛɎɗɖůɖɠ ɛɖɢŬɜɩɜ ˊɞɡ ˊŮɟɘɔɟɎűɞɜŰŬɘ ˊŬɟŬəɎŰɤ.  

 

ɇŬ əŬŰŬɔŮɔɟŬɛɛɏɜŬ ŭŮŭɞɛɏɜŬ ˊɟɞɏɟɢɞɜŰŬɘ Ŭˊɧ Űɞɡɠ ŭɘɎűɞɟɞɡɠ ŬɘůɗɖŰɐɟŮɠ 

Űɤɜ ɏɝɡˊɜɤɜ əɘɜɖŰɩɜ ŰɖɚŮűɩɜɤɜ (smartphone) əŬɘ Ŭɚɔɧɟɘɗɛɞɡɠ ůɨɜŰɖɝɖɠ 

ŭŮŭɞɛɏɜɤɜ ˊɞɡ ˊŬɟɏɢɞɜŰŬɘ Ŭˊɧ Űɞ Android (Google) əŬɘ Űɞ iOS (Apple). ɀɘŬ 

ŮűŬɟɛɞɔɐ ɔɘŬ Űɞ əɘɜɖŰɧ Űɖɚɏűɤɜɞ (mobile App) ŬɜŬˊŰɨůůŮŰŬɘ ɔɘŬ ɜŬ 

əŬŰŬɔɟɎűŮɘ Űɖ ůɡɛˊŮɟɘűɞɟɎ Űɞɡ ɢɟɐůŰɖ ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ Űɞɡɠ ŬɘůɗɖŰɐɟŮɠ 

Űɖɠ ůɡůəŮɡɐɠ əŬɘ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɛɘŬ ˊɞɘəɘɚɑŬ ŮűŬɟɛɞɔɩɜ ɔɘŬ ɜŬ 

ŭɘŬɓŬůŰɞɨɜ ŰŬ ŭŮŭɞɛɏɜŬ Űɤɜ ŬɘůɗɖŰɐɟɤɜ ˊɞɡ ɏɢɞɡɜ əŬŰŬɔɟŬűŮɑ əŬɘ ɜŬ 
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ŬˊɞɗɖəŮɡŰɞɨɜ ˊɟɞůɤɟɘɜɎ ůŰɖ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ Űɞɡ ɏɝɡˊɜɞɡ əɘɜɖŰɞɨ 

ŰɖɚŮűɩɜɞɡ ˊɟɘɜ ɛŮŰŬűŮɟɗɞɨɜ ůŰɖɜ əŮɜŰɟɘəɐ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ. ɀŮŰɎ Űɖ 

ŭɘŬɓɑɓŬůɖ Űɤɜ ŭŮŭɞɛɏɜɤɜ ůŰɖ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ, ŰŬ ˊɎɜŰŬ ŭɘŬɔɟɎűɞɜŰŬɘ Ŭˊɧ 

Űɞ əɘɜɖŰɧ Űɖɚɏűɤɜɞ. ɇŬ ŬəŬŰɏɟɔŬůŰŬ ŭŮŭɞɛɏɜŬ ŮɑŰŮ əŬŰŬɔɟɎűɞɜŰŬɘ Ŭˊɧ Űɞɡɠ 

ŬɘůɗɖŰɐɟŮɠ Űɤɜ ɏɝɡˊɜɤɜ əɘɜɖŰɩɜ ŰɖɚŮűɩɜɤɜ (Smartphone) ŮɑŰŮ ˊŬɟɏɢɞɜŰŬɘ 

Ŭˊɧ iOS əŬɘ Android ɛŮ Űɖ ɛɞɟűɐ ŭŮŭɞɛɏɜɤɜ ůɨɜŰɖɝɖɠ. 

 

ȺɜŭŮɘəŰɘəɎ, Űɞ əɘɜɖŰɧ Űɖɚɏűɤɜɞ ŮɜůɤɛŬŰɩɜŮɘ ŬɘůɗɖŰɐɟŮɠ ŰŮɢɜɞɚɞɔɑŬɠ: 

- ȺˊɘŰŬɢɡɜůɘɧɛŮŰɟɞɡ * 

- ũɡɟɞůəɧˊɘɞɡ * 

- ɀŬɔɜɖŰɧɛŮŰɟɞɡ  

- GPS (ŰŬɢɨŰɖŰŬ, ˊɞɟŮɑŬ, ɔŮɤɔɟŬűɘəɧ ɛɐəɞɠ, ɔŮɤɔɟŬűɘəɧ ˊɚɎŰɞɠ) 

 

ɇŬ ŭŮŭɞɛɏɜŬ ˊɞɡ ˊŬɟɏɢɞɜŰŬɘ Ŭˊɧ iOS əŬɘ Android: 

- Ʌɡɗɛɧɠ ŮəŰɟɞˊɐɠ, ɓŬɗɛɧɠ ɏɜŰŬůɖɠ əŬɘ əɨɚɘůɖ 

- ũɟŬɛɛɘəɐ ŮˊɘŰɎɢɡɜůɖ * 

- ȸŬɟɨŰɖŰŬ * 

* (x, y, z ůŰɞɘɢŮɑŬ) 

 

ȼ ůɡɢɜɧŰɖŰŬ Űɖɠ ŮɔɔɟŬűɐɠ Űɤɜ ŭŮŭɞɛɏɜɤɜ ˊɞɘəɑɚɚŮɘ ŬɜɎɚɞɔŬ ɛŮ Űɞɜ Űɨˊɞ 

Űɞɡ ŬɘůɗɖŰɐɟŬ, ɛŮ ɛɏɔɘůŰɖ Űɘɛɐ 1Hz. ȺɑɜŬɘ ŬɝɘɞůɖɛŮɑɤŰɞ ɜŬ ŰɞɜɘůŰŮɑ ɧŰɘ ɛŮ 

ŬɡŰɧɜ Űɞ Űɟɧˊɞ ůɡɚɚɏɔŮŰŬɘ ɏɜŬ ɛŮɔɎɚɞ ˊɚɐɗɞɠ ŭŮŭɞɛɏɜɤɜ Űɤɜ 

ɢŬɟŬəŰɖɟɘůŰɘəɩɜ ɞŭɐɔɖůɖɠ əŬɘ ŬɡŰɧ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ɛɧɜɞ ɛŮ Űɖɜ ɢɟɐůɖ 

Űɤɜ ŮűŬɟɛɞɔɩɜ Űɞɡ əɘɜɖŰɞɨ ŰɖɚŮűɩɜɞɡ. ɇɞ ɓŬůɘəɧ ˊɚŬɑůɘɞ ɚŮɘŰɞɡɟɔɑŬɠ Űɖɠ 

ɟɞɐɠ ŭŮŭɞɛɏɜɤɜ űŬɑɜŮŰŬɘ ůŰɞ ůɢɐɛŬ 1 ˊɞɡ ŬəɞɚɞɡɗŮɑ. 

 

 
ȺɘəɧɜŬ 4.1.: ɆɨůŰɖɛŬ ɟɞɐɠ ŭŮŭɞɛɏɜɤɜ Oseven 

 

4.2.1.2. ɀŮŰɎŭɞůɖ ŭŮŭɞɛɏɜɤɜ 

 

ɀŮŰɎ Űɖɜ ɞɚɞəɚɐɟɤůɖ Űɞɡ ŰŬɝɘŭɘɞɨ, ɖ ŮűŬɟɛɞɔɐ ɛŮŰŬŭɑŭŮɘ ɧɚŬ ŰŬ ŭŮŭɞɛɏɜŬ 

ˊɞɡ ɏɢɞɡɜ ůɡɚɚɏɝŮɘ, ůŰɖɜ əŮɜŰɟɘəɐ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ Űɞɡ OSeven backend 

office ɛɏůɤ Ůɜɧɠ əŬŰɎɚɚɖɚɞɡ ŭɑŬɡɚɞɡ ŮˊɘəɞɘɜɤɜɑŬɠ, ɧˊɤɠ ŮɑɜŬɘ ɏɜŬ ŭɑəŰɡɞ 

Wi-Fi ɐ ɏɜŬ əɡɣŮɚɞŮɘŭɏɠ ŭɑəŰɡɞ (əŬŰɧˊɘɜ Ůˊɘɚɞɔɐɠ Űɞɡ ɢɟɐůŰɖ) ɧˊɤɠ ŮɑɜŬɘ Űɞ 

ŭɑəŰɡɞ 3G / 4G ɛŮ ɓɎůɖ Űɘɠ ɟɡɗɛɑůŮɘɠ Űɞɡ ɢɟɐůŰɖ. 

 



ɼʶ˒ʱ˂ʰʽˇ п  ʅʇɽɽʁɱɶ ɼɮɹ ɳʃɳʀɳʄɱɮʅɹɮ ʅʆʁɹʋɳɹʍɿ 

- 50 - 
 

ũɘŬ ɜŬ ŮˊɘŰŮɡɢɗŮɑ ɖ ŭɘɎŭɟŬůɖ ɛŮŰŬɝɨ ŬɡŰɩɜ Űɤɜ ˊɚŮɡɟɩɜ, ŭɖɛɘɞɡɟɔɐɗɖəŮ 

API Űɞ ɞˊɞɑɞ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ Űɖɜ ŮɘůŬɔɤɔɐ Űɤɜ ŭŮŭɞɛɏɜɤɜ Ŭˊɧ ɛɘŬ 

ɖɚŮəŰɟɞɜɘəɐ ɡˊɖɟŮůɑŬ ůŮ ɛɘŬ ŮűŬɟɛɞɔɐ ˊŮɚɎŰɖ. ȷɡŰɐ ɖ ŬɟɢɘŰŮəŰɞɜɘəɐ 

ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ Űɖ ɛŮŰŬűɞɟɎ əŬɘ Űɖ ɚɐɣɖ ŭŮŭɞɛɏɜɤɜ ɛŮŰŬɝɨ ůɡůŰɖɛɎŰɤɜ, 

ɡˊɞůŰɖɟɑɕɞɜŰŬɠ Űɖ ɛŮŰŬɝɨ Űɞɡɠ ŭɘŬɚŮɘŰɞɡɟɔɘəɧŰɖŰŬ. ȾɎɜɞɜŰŬɠ ŰŬ ŭŮŭɞɛɏɜŬ 

ˊɟɞůɓɎůɘɛŬ ɛɏůɤ Űɞɡ ɄŬɔəɧůɛɘɞɡ ȽůŰɞɨ ɛŮ Űɖ ɢɟɐůɖ API əŬɗɘůŰɎ ŭɡɜŬŰɐ 

Űɖɜ ɡˊɞɓɞɚɐ ŭŮŭɞɛɏɜɤɜ ůŰɖ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ Ŭˊɧ ůɡůəŮɡɏɠ ŰɟɑŰɤɜ əŬɗɩɠ 

Ůˊɑůɖɠ əŬɘ Űɖɜ ˊɚɖɟɞűɞɟɑŬ ɎɛŮůŬ ŭɘŬɗɏůɘɛɖ. Ƀ ůɡɜɞɚɘəɧɠ ɧɔəɞɠ ŭŮŭɞɛɏɜɤɜ 

ɔɘŬ ɏɜŬɜ ɛɏůɞ ɞŭɖɔɧ ɡˊɞɚɞɔɑɕŮŰŬɘ ůŮ 50Mb / ɛɐɜŬ. 

 

4.2.1.3. ȷˊɞɗɐəŮɡůɖ ŭŮŭɞɛɏɜɤɜ, ɗɏɛŬŰŬ ŬůűŬɚŮɑŬɠ əŬɘ ɘŭɘɤŰɘəɧŰɖŰŬɠ. 
 

ɇŬ ŭŮŭɞɛɏɜŬ ŬˊɞɗɖəŮɨɞɜŰŬɘ ůŰɞ ůɨůŰɖɛŬ OSeven backend 

ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ ˊɟɞɖɔɛɏɜŮɠ ŰŮɢɜɘəɏɠ əɟɡˊŰɞɔɟɎűɖůɖɠ əŬɘ ŬůűɎɚŮɘŬɠ 

ŭŮŭɞɛɏɜɤɜ, ůɨɛűɤɜŬ ɛŮ Űɞɡɠ Ůɗɜɘəɞɨɠ ɜɧɛɞɡɠ əŬɘ Űɘɠ ɞŭɖɔɑŮɠ Űɖɠ ȺȺ ɔɘŬ Űɖɜ 

ˊɟɞůŰŬůɑŬ Űɤɜ ˊɟɞůɤˊɘəɩɜ ŭŮŭɞɛɏɜɤɜ. Ƀɘ ŮűŬɟɛɞɔɏɠ ˊɞɡ 

ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ɡˊɞůŰɖɟɑɕɞɡɜ Űɞɜ ɏɚŮɔɢɞ ŰŬɡŰɧŰɖŰŬɠ Űɞɡ ɢɟɐůŰɖ əŬɘ Űɖɜ 

əɟɡˊŰɞɔɟɎűɖůɖ ɔɘŬ ɜŬ ŬˊɞŰɟɏˊŮŰŬɘ ɖ ˊɟɧůɓŬůɖ ůŮ ɛɖ ŮɝɞɡůɘɞŭɞŰɖɛɏɜŬ 

ŭŮŭɞɛɏɜŬ Ŭˊɧ ŰɟɑŰɞɡɠ. 

 

4.2.1.4. ȺˊŮɝŮɟɔŬůɑŬ ŭŮŭɞɛɏɜɤɜ 

 

ȷűɞɨ ŰŬ ŭŮŭɞɛɏɜŬ ŬˊɞɗɖəŮɡŰɞɨɜ ůŰɞɜ ŮɝɡˊɖɟŮŰɖŰɐ ɔɘŬ ɜŬ ˊɟŬɔɛŬŰɞˊɞɘɖɗŮɑ 

ɖ  əŮɜŰɟɘəɐ ŮˊŮɝŮɟɔŬůɑŬ əŬɘ ɜŬ ɛŮɘɤɗɞɨɜ  ŰŬ ŭŮŭɞɛɏɜŬ, ɛŮŰŬŰɟɏˊɞɜŰŬɘ ŰŬ 

ůŰɞɘɢŮɑŬ ˊɞɡ ɏɢɞɡɜ ůɡɚɚŮɢɗŮɑ ůŮ ůɖɛŬɜŰɘəɏɠ ůɡɛˊŮɟɘűɞɟɏɠ əŬɘ ůŮ ůɡɜŬűŮɑɠ 

ɛŮ Űɖɜ ŬůűɎɚŮɘŬ ˊŬɟŬɛɏŰɟɞɡɠ (ŭɖɚŬŭɐ ɛŮɔɎɚɞ ɢŮɘɟɘůɛɧ əŬɘ ŮˊŮɝŮɟɔŬůɑŬ 

ŭŮŭɞɛɏɜɤɜ). ȷɡŰɧ ŮˊɘŰɡɔɢɎɜŮŰŬɘ ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ Űɘɠ ŭɨɞ ɛŮɔɎɚŮɠ ɛŮɗɧŭɞɡɠ 

ŮˊŮɝŮɟɔŬůɑŬɠ ŭŮŭɞɛɏɜɤɜ ˊɞɡ ˊŮɟɘɚŬɛɓɎɜɞɡɜ ŭɨɞ ɞɘəɞɔɏɜŮɘŮɠ ŰŮɢɜɘəɩɜ, 

ŰŮɢɜɘəɏɠ Ůɝɧɟɡɝɖɠ ɛŮɔɎɚɤɜ ŭŮŭɞɛɏɜɤɜ əŬɘ Ŭɚɔɧɟɘɗɛɞɡɠ Machine 

Learning (ML). 

 
ȺɘəɧɜŬ 4.2: Ʌɡɗɛɧɠ ŮəŰɟɞˊɐɠ, ɓŬɗɛɧɠ ɏɜŰŬůɖɠ əŬɘ əɨɚɘůɖ 
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Ƀɘ ɛɏɗɞŭɞɘ ŮəɛɎɗɖůɖɠ ɛɖɢŬɜɩɜ (ɛɏɗɞŭɞɘ űɘɚŰɟŬɟɑůɛŬŰɞɠ, ɞɛŬŭɞˊɞɑɖůɖɠ əŬɘ 

ŰŬɝɘɜɧɛɖůɖɠ) ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ɔɘŬ Űɞɜ əŬɗŬɟɘůɛɧ Űɤɜ ŭŮŭɞɛɏɜɤɜ Ŭˊɧ ŰŬ ɛɖ 

ůɢŮŰɘəɎ ůŰɞɘɢŮɑŬ, ŰŬ ůűɎɚɛŬŰŬ əŬɘ Űɖɜ ŬɜŬɔɜɩɟɘůɖ ŮˊŬɜŬɚŬɛɓŬɜɧɛŮɜɤɜ 

ɛɞŰɑɓɤɜ ɛɏůŬ ůŰŬ ŭŮŭɞɛɏɜŬ. ɆŰɖ ůɡɜɏɢŮɘŬ, ŬɡŰɎ ŰŬ ŭŮŭɞɛɏɜŬ ɗŬ ɡˊɞɓɚɖɗɞɨɜ 

ůŮ ŮˊŮɝŮɟɔŬůɑŬ əŬŰɎɚɚɖɚɖ ɔɘŬ ɛŮɔɎɚɞ ɧɔəɞ ŭŮŭɞɛɏɜɤɜ, ˊɟɞəŮɘɛɏɜɞɡ ɜŬ 

ɡˊɞɚɞɔɘůŰɞɨɜ ɞɘ ŬˊŬɟŬɑŰɖŰŮɠ ˊŬɟɎɛŮŰɟɞɘ əŬɘ ɜŬ ɚɖűɗɞɨɜ ŭŮɑəŰŮɠ 

ůɡɛˊŮɟɘűɞɟɎɠ ˊɞɡ ɗŬ ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ ůŰɖɜ ŬɜɎɚɡůɖ. ɀŮ ɎɚɚŬ ɚɧɔɘŬ, ŰŬ 

ŭŮŭɞɛɏɜŬ ɢɤɟɘəɎ əŬɘ ɢɟɞɜɘəɎ ŭɘŬɢɤɟɘůɛɏɜŬ Ŭˊɧ Űɞ əɘɜɖŰɧ Űɖɚɏűɤɜɞ 

(Smartphone), ŮˊŮɝŮɟɔɎɕɞɜŰŬɘ ˊɟɞəŮɘɛɏɜɞɡ ɜŬ ˊɟɞəɨɣɞɡɜ ɢɟɐůɘɛɞɘ ŭŮɑəŰŮɠ 

ɞŭɘəɐɠ ŬůűɎɚŮɘŬɠ. Ƀɘ ɛɏɗɞŭɞɘ ŰŮɢɜɘəɐɠ ɜɞɖɛɞůɨɜɖɠ ŮˊɘŰɟɏˊɞɡɜ Űɖɜ 

ŬɜɑɢɜŮɡůɖ Űɖɠ ŮˊɘɗŮŰɘəɐɠ ůɡɛˊŮɟɘűɞɟɎɠ Űɞɡ ɞŭɖɔɞɨ ɡˊɧ Űɖ ɛɞɟűɐ ůəɚɖɟɩɜ 

ůɡɛɓɎɜŰɤɜ, Űɖɜ ŬˊɧůˊŬůɖ ˊɞɡ ŭɘŬɜɨŮɘ ɞ ɞŭɖɔɧɠ ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ Űɞ əɘɜɖŰɧ 

Űɞɡ ŰɖɚŮűɩɜɞɡ, Űɖɜ ŬɜŬɔɜɩɟɘůɖ Űɤɜ Űɟɧˊɤɜ ɞŭɐɔɖůɖɠ, Űɖɜ ɡˊɏɟɓŬůɖ Űɞɡ 

ɞɟɑɞɡ ŰŬɢɨŰɖŰŬɠ, əŬɗɩɠ əŬɘ ɞ ˊɟɞůŭɘɞɟɘůɛɧɠ Űɤɜ ɢɟɞɜɘəɩɜ əŬɘ ɢɤɟɘəɩɜ 

ɢŬɟŬəŰɖɟɘůŰɘəɩɜ ɧɚɤɜ Űɤɜ ˊŬɟŬˊɎɜɤ. 

 

ȼ ŭɘŬŭɘəŬůɑŬ Űɤɜ Ŭɚɔɞɟɑɗɛɤɜ Machine Learning əŬɘ ɖ ŰŮɢɜɘəɐ Ůɝɧɟɡɝɖɠ 

big-data ŭɑɜŮŰŬɘ ˊŬɟŬəɎŰɤ ůŮ ŬˊɚɎ ɓɐɛŬŰŬ: 

 

1) ūɘɚŰɟɎɟɘůɛŬ ŭŮŭɞɛɏɜɤɜ əŬɘ ŬɜɑɢɜŮɡůɖ Űɘɛɩɜ ˊɞɡ Ŭˊɞəɚɑɜɞɡɜ 

2) ȺɝɞɛɎɚɡɜůɖ ŭŮŭɞɛɏɜɤɜ (ɧˊɞɡ ɢɟŮɘɎɕŮŰŬɘ) 

3) ɄŮɟɘɞɢɏɠ ɡˊŮɟɓɞɚɘəɐɠ ŰŬɢɨŰɖŰŬɠ 

4) ɆɡɛɓɎɜŰŬ ŬˊɧŰɞɛɤɜ ŮˊɘŰŬɢɨɜůŮɤɜ 

5) ɆɡɛɓɎɜŰŬ ŬˊɧŰɞɛɤɜ űɟŮɜŬɟɘůɛɎŰɤɜ 

6) ɆɡɛɓɎɜŰŬ ŬˊɧŰɞɛɤɜ ůŰɟɞűɩɜ 

7) ɉɟɐůɖ əɘɜɖŰɞɨ ŰɖɚŮűɩɜɞɡ (ɞɛɘɚɑŬ, ůɨɜŰŬɝɖ ɛɖɜɡɛɎŰɤɜ, ˊɚɞɐɔɖůɖ ůŰɞ 

ŭɘŬŭɑəŰɡɞ) 

8) Ƀŭɐɔɖůɖ ŮɜŰɧɠ Ůˊɘəɑɜŭɡɜɤɜ ɤɟɩɜ (ŬˊɧůŰŬůɖ ůŮ ŮˊɘəɑɜŭɡɜŮɠ ɩɟŮɠ) 

9) ɇɟɧˊɞɠ ɛŮŰŬəɑɜɖůɖɠ (ŬɡŰɞəɑɜɖŰɞ Ƚ.ɉ., ɛɏůŬ ɛŬɕɘəɐɠ ɛŮŰŬűɞɟɎɠ, 
ˊɞŭɐɚŬŰɞ, ɛɞŰɞˊɞŭɐɚŬŰɞ) 

10) ȾŬɗɞɟɘůɛɧɠ ɞŭɖɔɞɨ ɐ ŮˊɘɓɎŰɖ 

 

ɈˊɞɚɞɔɑɕŮŰŬɘ ɛɘŬ ˊɞɘəɘɚɑŬ ŭɘŬűɞɟŮŰɘəɩɜ ɛŮŰɎ-ŭŮŭɞɛɏɜɤɜ ɏˊŮɘŰŬ Ŭˊɧ Űɖ 

ŭɘŬŭɘəŬůɑŬ Machine Learning (ML) ŰŬ ɞˊɞɑŬ ŮɑɜŬɘ ɢɟɐůɘɛŬ ůŰɞɜ ɢɟɐůŰɖ ɐ 

ůŰɖɜ Ŭɝɘɞɚɧɔɖůɖ Űɖɠ ɞŭɖɔɘəɐɠ ůɡɛˊŮɟɘűɞɟɎɠ, ɧˊɤɠ ɔɘŬ ˊŬɟɎŭŮɘɔɛŬ: 

 

ȹŮɑəŰŮɠ ɏəɗŮůɖɠ əɘɜŭɨɜɞɡ 

 

- Ɇɡɜɞɚɘəɐ ŬˊɧůŰŬůɖ (ŬˊɧůŰŬůɖ ůŮ ɛɑɚɘŬ) 

-ȹɘɎɟəŮɘŬ ɞŭɐɔɖůɖɠ 

-ɇɨˊɞɠ (Űɨˊɞɘ) ɞŭɘəɞɨ ŭɘəŰɨɞɡ ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ (ɖ ɗɏůɖ ŭɑɜŮŰŬɘ ůŰɞ 

ɄŬɔəɧůɛɘɞ ɆɨůŰɖɛŬ ȺɜŰɞˊɘůɛɞɨ ɗɏůɖɠ (GPS) əŬɘ ŮɜůɤɛŬŰɩɜŮŰŬɘ ůŮ 

ɢɞɟɖɔɞɨɠ ɢŬɟŰɩɜ, ˊ.ɢ. Google, OSM) 
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-ɉɟɧɜɞɠ ɞŭɐɔɖůɖɠ ůŰɖɜ ɖɛɏɟŬ (ɩɟŮɠ Ŭɘɢɛɐɠ, ŮˊɘəɑɜŭɡɜŮɠ ɩɟŮɠ) 

-ȾŬɘɟɘəɏɠ ɆɡɜɗɐəŮɠ 

-Ɇəɞˊɧɠ Űɞɡ ŰŬɝɘŭɘɞɨ 

ůɡɜŭɡŬůɛɏɜŬ ɛŮ ɎɚɚŮɠ ˊɖɔɏɠ ŭŮŭɞɛɏɜɤɜ (ɧɟɘŬ ŰŬɢɡŰɐŰɤɜ əŬɘ ɚŮˊŰɞɛŮɟŮɑɠ 

ɢɎɟŰŮɠ ŬŰɡɢɖɛɎŰɤɜ). 

ȺɘəɧɜŬ 4.3. ȹŮɑəŰŮɠ əɘɜŭɨɜɞɡ ɞŭɐɔɖůɖɠ 

 

ȹŮɑəŰŮɠ ɞŭɖɔɘəɐɠ ůɡɛˊŮɟɘűɞɟɎɠ 

 

-ɈˊɏɟɓŬůɖ Űɞɡ ɞɟɑɞɡ ŰŬɢɨŰɖŰŬɠ (ŭɘɎɟəŮɘŬ ɡˊɏɟɓŬůɖɠ Űɞɡ ɞɟɑɞɡ, 

ɡˊɏɟɓŬůɖ Űɞɡ ɞɟɑɞɡ ŰŬɢɨŰɖŰŬɠ əɚˊ.) 

-ȷɟɘɗɛɧɠ əŬɘ ůɞɓŬɟɧŰɖŰŬ ŬˊɧŰɞɛɤɜ ůɡɛɓɎɜŰɤɜ 

-ȷ́ ɧŰɞɛɞ űɟŮɜɎɟɘůɛŬ (ŮˊɘŰɎɢɡɜůɖ əŬŰɎ ɛɐəɞɠ) 

-ȷˊɧŰɞɛɖ ŮˊɘŰɎɢɡɜůɖ (ŮˊɘŰɎɢɡɜůɖ əŬŰɎ ɛɐəɞɠ) 

-ȷˊɧŰɞɛŮɠ ůŰɟɞűɏɠ (ɔɤɜɘŬəɐ ŰŬɢɨŰɖŰŬ, ˊɚŮɡɟɘəɐ ŮˊɘŰɎɢɡɜůɖ, ˊɞɟŮɑŬ) 

-Ƀŭɖɔɘəɐ ŮˊɘɗŮŰɘəɧŰɖŰŬ (ˊ.ɢ. űɟŮɜɎɟɘůɛŬ, ŮˊɘŰɎɢɡɜůɖ) 

-ȷˊɧůˊŬůɖ ɚɧɔɤ ɢɟɐůɖɠ əɘɜɖŰɞɨ ŰɖɚŮűɩɜɞɡ 

 

ȷɡŰɞɑ ɞɘ ŭŮɑəŰŮɠ ɛŬɕɑ ɛŮ ɎɚɚŬ ŭŮŭɞɛɏɜŬ (ˊ.ɢ. ŭŮŭɞɛɏɜŬ Ŭˊɧ ɢɎɟŰŮɠ) 

ŬɝɘɞˊɞɘɞɨɜŰŬɘ ŭɘŬŭɞɢɘəɎ ɔɘŬ ɜŬ ŮűŬɟɛɧůɞɡɜ ůŰŬŰɘůŰɘəɏɠ ŬŰɞɛɘəɎ ůŰɞɡɠ 

ɞŭɖɔɞɨɠ, ůŮ ɧɚɞɡɠ Űɞɡɠ Űɨˊɞɡɠ ɞŭɩɜ (ŬůŰɘəɐ ɞŭɧɠ, ŬɡŰɞəɘɜɖŰɧŭɟɞɛɞɠ əɚˊ.) 

əŬɘ əɎŰɤ Ŭˊɧ ŭɘɎűɞɟŮɠ ůɡɜɗɐəŮɠ ɞŭɐɔɖůɖɠ, ŮˊɘŰɟɏˊɞɜŰŬɠ Űɖ ŭɖɛɘɞɡɟɔɑŬ 

ɛɘŬɠ ɛŮɔɎɚɖɠ ɓɎůɖɠ ŭŮŭɞɛɏɜɤɜ ɛŮ ɞŭɖɔɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ. 

 

ɇɞ ŰŮɚɘəɧ ɓɐɛŬ Űɖɠ ŭɘŬŭɘəŬůɑŬɠ ŮˊŮɝŮɟɔŬůɑŬɠ Űɤɜ ŭŮŭɞɛɏɜɤɜ ŮɑɜŬɘ ɖ 

ŬɜɎˊŰɡɝɖ Űɞɡ ɛɞɜŰɏɚɞɡ ɞŭɖɔɘəɐɠ ůɡɛˊŮɟɘűɞɟɎɠ. ɆɡɔəŮɜŰɟɤŰɘəɎ ŭŮŭɞɛɏɜŬ 

ŬɜŬɚɨɞɜŰŬɘ əŬɘ Űɞ ůɨůŰɖɛŬ Ŭɝɘɞɚɧɔɖůɖɠ ɓŬɗɛɞɜɞɛŮɑŰŬɘ ɛŮ ɓɎůɖ Űɞ ůɡɜɞɚɘəɧ 

ŭŮɑɔɛŬ. ɇɞ ɛɞɜŰɏɚɞ ɞŭɖɔɘəɐɠ ůɡɛˊŮɟɘűɞɟɎɠ ŬɜŬˊŰɨůůŮɘ ŭɘɎűɞɟɞɡɠ ŭŮɑəŰŮɠ 

ɔɘŬ Űɖɜ Ŭɝɘɞɚɧɔɖůɖ Űɖɠ ɞŭɐɔɖůɖɠ əŬɘ ŰŮɚɘəɩɠ ůɡɔəŮɜŰɟɩɜŮɘ Űɖɜ ɧɚɖ 

ŭɘŬŭɘəŬůɑŬ ůŮ ɛɘŬ ɓɎůɖ ŬɜɎ ŰŬɝɑŭɘ-ŭɘŬŭɟɞɛɐ ɔɘŬ əɎɗŮ ɞŭɖɔɧ ůŰɞ ŭŮɑɔɛŬ 

ɛŮ ůəɞˊɧ ɜŬ ˊŬɟŬɢɗŮɑ ɖ ŰŮɚɘəɐ ɓŬɗɛɞɚɧɔɖůɖ əɎɗŮ ɞŭɖɔɞɨ. ȾɎɗŮ ŭɘŬŭɟɞɛɐ 

əŬɘ Ůˊɞɛɏɜɤɠ əɎɗŮ ɞŭɖɔɧɠ ŬɝɘɞɚɞɔŮɑŰŬɘ ɛŮ ɓɎůɖ ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ ˊɞɡ 

ŬɜŬűɏɟɗɖəŬɜ ˊŬɟŬˊɎɜɤ ȼ ŰŮɚɘəɐ Ŭɝɘɞɚɧɔɖůɖ ˊɞɡ ˊŬɟɎɔŮŰŬɘ ˊŮɟɘɚŬɛɓɎɜŮɘ 

Űɧůɞ ůɡɜɞɚɘəɐ Ŭɝɘɞɚɧɔɖůɖ ɧůɞ əŬɘ Ŭɝɘɞɚɧɔɖůɖ ŬɜɎ ɢŬɟŬəŰɖɟɘůŰɘəɧ. ɇŬ 

ŮˊŮɝŮɟɔŬůɛɏɜŬ ŭŮŭɞɛɏɜŬ ɛŮŰŬűɏɟɞɜŰŬɘ ůŮ űɘɚɘəɏɠ ˊɟɞɠ Űɞ ɢɟɐůŰɖ 
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ŮűŬɟɛɞɔɏɠ ɏɝɡˊɜɤɜ əɘɜɖŰɩɜ ŰɖɚŮűɩɜɤɜ ɐ ůŮ ˊɚŬŰűɧɟɛŮɠ ůŰɞ ŭɘŬŭɑəŰɡɞ ˊɞɡ 

ˊɟɞůűɏɟɞɡɜ űɘɚɘəɎ ˊɟɞɠ Űɞ ɢɟɐůŰɖ ˊŮɟɘɓɎɚɚɞɜŰŬ ɔɘŬ ɜŬ ɚɎɓɞɡɜ Űɖɠ 

ŬɜŬɚɡŰɘəɏɠ əŬɘ Űɘɠ ŬɜŬűɞɟɏɠ Űɞɡɠ. ȼ ɞˊŰɘəɞˊɞɑɖůɖ Űɖɠ ŭɘŬŭɘəŬůɑŬɠ Űɤɜ 

ŭŮŭɞɛɏɜɤɜ ˊŮɟɘɔɟɎűŮŰŬɘ ůŰɖɜ ŮˊɧɛŮɜɖ ˊŬɟɎɔɟŬűɞ. ɄɟɏˊŮɘ ɜŬ ŬɜŬűŮɟɗŮɑ ɧŰɘ 

ɧɚŬ ŰŬ ŮˊŮɝŮɟɔŬůɛɏɜŬ ŭŮŭɞɛɏɜŬ ŬˊɞɗɖəŮɨɞɜŰŬɘ ůŰɖ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ Űɖɠ 

OSeven ŬəɞɚɞɡɗɩɜŰŬɠ ŭɘŬŭɘəŬůɑŮɠ ŬɜɤɜɡɛɑŬɠ ɩůŰŮ ŰŬ ŭŮŭɞɛɏɜŬ ɜŬ ɛɖ 

ɛˊɞɟɞɨɜ ɜŬ ůɡɜŭŮɗɞɨɜ ɛŮ ůɡɔəŮəɟɘɛɏɜɞ ɢɟɐůŰɖ.   

 

4.2.1.5. ɄŬɟɞɡůɑŬůɖ ŭŮŭɞɛɏɜɤɜ 

 

ɇŬ ŬˊɞŰŮɚɏůɛŬŰŬ ɧɚɖɠ Űɖɠ ˊɟɞŬɜŬűŮɟɗŮɑůŬɠ ŭɘŬŭɘəŬůɑŬɠ ŮɑɜŬɘ ˊɟɞůɓɎůɘɛŬ 

ůŰɖɜ ŮűŬɟɛɞɔɐ ɏɝɡˊɜɤɜ əɘɜɖŰɩɜ ŰɖɚŮűɩɜɤɜ (Smartphone) əŬɘ ůŰɖ 

ŭɘŬŭɘəŰɡŬəɐ ˊɨɚɖ, ɧˊɞɡ ŮɑɜŬɘ ŭɘŬɗɏůɘɛŬ ɔɘŬ Űɞ ɢɟɐůŰɖ ɜŬ ŭŮɘ ɧɚŬ ŰŬ 

ůɡɛɓɎɜŰŬ ˊɞɡ ŬɜɘɢɜŮɨɗɖəŬɜ əŬɘ Űɖ ɗɏůɖ Űɞɡɠ ůŰɞ ɢɎɟŰɖ ɧˊɤɠ Ůˊɑůɖɠ əŬɘ 

ɧɚŬ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ (ůɡɜɞɚɘəɎ əŬɘ ŬɜɎ əŬŰɖɔɞɟɑŬ). ȰŰůɘ, ˊɟɞůűɏɟŮŰŬɘ ůŰɞɜ 

ɞŭɖɔɧ ɏɜŬɠ Űɟɧˊɞɠ űɘɚɘəɧɠ ůŰɞɜ ɢɟɐůŰɖ ɜŬ ŬɜŰɘɚŬɛɓɎɜŮŰŬɘ ŰŬ ŰɛɐɛŬŰŬ 

ŰŬɝɘŭɘɞɨ ɛŮ Ůˊɘəɑɜŭɡɜɖ ůɡɛˊŮɟɘűɞɟɎ ɞŭɐɔɖůɖɠ əŬɘ ɜŬ ŬˊɞűɨɔŮɘ ˊŬɟɧɛɞɘŮɠ 

ůɡɛˊŮɟɘűɞɟɏɠ ůŰɞ ɛɏɚɚɞɜ. ɇŬɡŰɧɢɟɞɜŬ, ɞɘ ŬůűŬɚɘůŰɘəɏɠ ŮŰŬɘɟŮɑŮɠ ɏɢɞɡɜ 

ˊɟɧůɓŬůɖ ůŮ ŭŮŭɞɛɏɜŬ Űɤɜ ˊŮɚŬŰɩɜ Űɞɡɠ ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ Űɖ ŭɘŬŭɘəŰɡŬəɐ 

ˊɨɚɖ Űɖɠ OSeven. ɇŬ ŬˊɞŰŮɚɏůɛŬŰŬ ɞŭɐɔɖůɖɠ ɛˊɞɟɞɨɜ ɜŬ 

ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ ŬɜɎɛŮůŬ ůŰŬ ɎɚɚŬ əŬɘ ɔɘŬ Űɞɜ əŬɗɞɟɘůɛɧ Űɤɜ ŬůűɎɚɘůŰɟɤɜ 

ɐ/əŬɘ ˊɟɞɔɟŬɛɛɎŰɤɜ ŬɝɘɞˊɘůŰɑŬɠ. 

 

 
ȺɘəɧɜŬ 4.4.: ȺűŬɟɛɞɔɐ ůŰɞ əɘɜɖŰɧ əŬɘ ŭɘŬŭɘəŰɡŬəɐ ˊɨɚɖ 

 

 

4.2.2.ɇŬ ȹŮŭɞɛɏɜŬ 

 

ũɘŬ Űɘɠ ŬɜɎɔəŮɠ Űɖɠ ˊŬɟɞɨůŬɠ ȹɘˊɚɤɛŬŰɘəɐɠ ȺɟɔŬůɑŬɠ, ŰŬ ŭŮŭɞɛɏɜŬ 

ŬˊɞɗɖəŮɨɞɜŰŬɜ ůŮ ɖɚŮəŰɟɞɜɘəɧ ɡˊɞɚɞɔɘůŰɐ. ȼ ȸɎůɖ ȹŮŭɞɛɏɜɤɜ ˊɞɡ 

ŬɝɘɞˊɞɘɐɗɖəŮ ɐŰŬɜ ůŮ ɛɞɟűɐ Excel. ȾɎɗŮ ɔɟŬɛɛɐ ŬˊɞŰŮɚɞɨůŮ ɛɘŬ ɛŮŰŬəɑɜɖůɖ 

Ůɜɧɠ ɞŭɖɔɞɨ. ȾɎɗŮ ůŰɐɚɖ ŮɑɢŮ əŬɘ ɛɘŬ ɛŮŰŬɓɚɖŰɐ ɔɘŬ əɎɗŮ ɛŮŰŬəɑɜɖůɖ.  
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ɇŬ ŭŮŭɞɛɏɜŬ ˊɞɡ ůɡɚɚɏɢɗɖəŬɜ ɐŰŬɜ Ŭˊɧ 18853 ɛŮŰŬəɘɜɐůŮɘɠ, Ŭˊɧ 100 

ɞŭɖɔɞɨɠ ɞɘ ɞˊɞɑɞɘ ɞŭɐɔɖůŬɜ Ŭˊɧ Űɞɜ Ƚɞɨɚɘɞ ɤɠ əŬɘ Űɞɜ ȹŮəɏɛɓɟɘɞ Űɞɡ 2016, 

ɞˊɞɘŬŭɐˊɞŰŮ ɩɟŬ Űɖɠ ɖɛɏɟŬɠ, ɖ ɞˊɞɑŬ ɧɛɤɠ əŬŰŬɔɟŬűɧŰŬɜ əŬɘ ůŮ 

ɞˊɞɘɞɜŭɐˊɞŰŮ Űɨˊɞ ɞŭɞɨ, ɧˊɞɡ əŬɘ ŬɡŰɧɠ əŬŰŬɔɟɎűɞɜŰŬɜ ɛŮ Űɖɜ ɓɞɐɗŮɘŬ Űɞɡ 

GPS.  

 

Ƀɘ ɛŮŰŬɓɚɖŰɏɠ ˊɞɡ ŭɑɜɞɜŰŬɜ ɐŰŬɜ ɞɘ Ůɝɐɠ: 

 

¶ No  

¶ tripid userid (ŰŬɡŰɧŰɖŰŬ ɢɟɐůŰɖ) 

¶ tripstartedate (ɖɛŮɟɞɛɖɜɑŬ ɏɜŬɟɝɖɠ Űɖɠ ɛŮŰŬəɑɜɖůɖɠ) 

¶ tripstarted_time (ɩɟŬ ɏɜŬɟɝɖɠ Űɖɠ ɛŮŰŬəɑɜɖůɖɠ) 

¶ tripended (ɖɛŮɟɞɛɖɜɑŬ ɚɐɝɖɠ Űɖɠ ɛŮŰŬəɑɜɖůɖɠ) 

¶ tripended_time (ɩɟŬ ɚɐɝɖɠ Űɖɠ ɛŮŰŬəɑɜɖůɖɠ) 

¶ duration (ŭɘɎɟəŮɘŬ ŭɘŬŭɟɞɛɐɠ) 

¶ time_urban (ŭɘɎɟəŮɘŬ ŭɘŬŭɟɞɛɐɠ ůŮ ŬůŰɘəɐ ɞŭɧ) 

¶ time_rural (ŭɘɎɟəŮɘŬ ŭɘŬŭɟɞɛɐɠ ůŮ ɡˊŮɟŬůŰɘəɐ ɞŭɧ) 

¶ time_highway (ŭɘɎɟəŮɘŬ ŭɘŬŭɟɞɛɐɠ ůŮ ŬɡŰɞəɘɜɖŰɧŭɟɞɛɞ) 

¶ driving_duration (ŭɘɎɟəŮɘŬ əɑɜɖůɖɠ) 

¶ driving_duration_urban (ŭɘɎɟəŮɘŬ əɑɜɖůɖɠ ůŮ ŬůŰɘəɐ ɞŭɧ) 

¶ driving_duration_rural  (ŭɘɎɟəŮɘŬ əɑɜɖůɖɠ ůŮ ɡˊŮɟŬůŰɘəɐ ɞŭɧ) 

¶ driving_duration_highway (ŭɘɎɟəŮɘŬ əɑɜɖůɖɠ ůŮ ŬɡŰɞəɘɜɖŰɧŭɟɞɛɞ) 

¶ totaldist (ŬˊɞůŰŬůɖ ůŮ ɢɚɛ) 

¶ distance_urban (ŬˊɧůŰŬůɖ ůŮ ŬůŰɘəɐ ɞŭɧ) 

¶ distance_rural (ŬˊɧůŰŬůɖ ůŮ ɡˊŮɟŬůŰɘəɐ ɞŭɧ) 

¶ distance_highway (ŬˊɧůŰŬůɖ ůŮ ŬɡŰɞəɘɜɖŰɧŭɟɞɛɞ)  

¶ ha (ŬˊɧŰɞɛɖ ŮˊɘŰɎɢɡɜůɖ) 

¶ hb (ŬˊɧŰɞɛɖ ŮˊɘɓɟɎŭɡɜůɖ) 

¶ hc (ŬˊɧŰɞɛɖ ůŰɟɞűɐ) 

¶ ha_urban (ŬˊɧŰɞɛɖ ŮˊɘŰɎɢɡɜůɖ ůŮ ŬůŰɘəɐ ɞŭɧ) 

¶ ha_rura (ŬˊɧŰɞɛɖ ŮˊɘŰɎɢɡɜůɖ ůŮ ɡˊŮɟŬůŰɘəɐ ɞŭɧ) 

¶ ha_highway (ŬˊɧŰɞɛɖ ŮˊɘŰɎɢɡɜůɖ ůŮ ŬɡŰɞəɘɜɖŰɧŭɟɞɛɞ) 

¶ hb_urban (ŬˊɧŰɞɛɖ ŮˊɘɓɟɎŭɡɜůɖ ůŮ ŬůŰɘəɐ ɞŭɧ) 

¶ hb_rural (ŬˊɧŰɞɛɖ ŮˊɘɓɟɎŭɡɜůɖ ůŮ ɡˊŮɟŬůŰɘəɐ ɞŭɧ) 

¶ hb_highway (ŬˊɧŰɞɛɖ ŮˊɘɓɟɎŭɡɜůɖ ůŮ ŬɡŰɞəɘɜɖŰɧŭɟɞɛɞ) 

¶ hc_urban (ŬˊɧŰɞɛɖ ůŰɟɞűɐ ůŮ ŬůŰɘəɐ ɞŭɧ) 

¶ hc_rural (ŬˊɧŰɞɛɖ ůŰɟɞűɐ ůŮ ɡˊŮɟŬůŰɘəɐ ɞŭɧ) 

¶ hc_highway (ŬˊɧŰɞɛɖ ůŰɟɞűɐ ůŮ ŬɡŰɞəɘɜɖŰɧŭɟɞɛɞ) 

¶ avaccel (ɛɏůɖ ŮˊɘŰɎɢɡɜůɖ ůŮ ɢɚɛ/h/s) 

¶ avdecel (ɛɏůɖ ŮˊɘɓɟɎŭɡɜůɖ ůŮ ɢɚɛ/h/s) 

¶ smooth_corner (ɛɏůɖ ůŰɟɞűɘəɐ ŮˊɘŰɎɢɡɜůɖ ůŮ ɛɞɑɟŮɠ/s 

¶ av_accel_urban (ɛɏůɖ ŮˊɘŰɎɢɡɜůɖ ůŮ ŬůŰɘəɐ ɞŭɧ) 
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¶ av_accel_rural (ɛɏůɖ ŮˊɘŰɎɢɡɜůɖ ůŮ ɡˊŮɟŬůŰɘəɐ ɞŭɧ) 

¶ av_accel_highway (ɛɏůɖ ŮˊɘŰɎɢɡɜůɖ ůŮ ŬɡŰɞəɘɜɖŰɧŭɟɞɛɞ) 

¶ av_decel_urban (ɛɏůɖ ŮˊɘɓɟɎŭɡɜůɖ ůŮ ŬůŰɘəɐ ɞŭɧ) 

¶ av_decel_rural (ɛɏůɖ ŮˊɘɓɟɎŭɡɜůɖ ůŮ ɡˊŮɟŬůŰɘəɐ ɞŭɧ) 

¶ av_decel_highway (ɛɏůɖ ŮˊɘɓɟɎŭɡɜůɖ ůŮ ŬɡŰɞəɘɜɖŰɧŭɟɞɛɞ 

¶ mobileUsage (ˊɞůɞůŰɧ ɢɟɐůɖɠ əɘɜɖŰɞɨ Űɖɜ ɩɟŬ ɞŭɐɔɖůɖɠ) 

¶ mobileUsage_urban (ˊɞůɞůŰɧ ɢɟɐůɖɠ əɘɜɖŰɞɨ Űɖɜ ɩɟŬ ɞŭɐɔɖůɖɠ ůŮ 

ŬůŰɘəɐ ɞŭɧ) 

¶ mobileUsage_rural (ˊɞůɞůŰɧ ɢɟɐůɖɠ əɘɜɖŰɞɨ Űɖɜ ɩɟŬ ɞŭɐɔɖůɖɠ ůŮ 

ɡˊŮɟŬůŰɘəɐ ɞŭɧ) 

¶ mobileUsage_highway (ˊɞůɞůŰɧ ɢɟɐůɖɠ əɘɜɖŰɞɨ Űɖɜ ɩɟŬ ɞŭɐɔɖůɖɠ 

ůŮ ŬɡŰɞəɘɜɖŰɧŭɟɞɛɞ) 

¶ perc_speeding (ˊɞůɞůŰɧ ɞŭɐɔɖůɖɠ ˊɎɜɤ Ŭˊɧ Űɞ ɧɟɘɞ ŰŬɢɨŰɖŰŬɠ) 

¶ perc_speeding_urban (ˊɞůɞůŰɧ ɞŭɐɔɖůɖɠ ˊɎɜɤ Ŭˊɧ Űɞ ɧɟɘɞ 

ŰŬɢɨŰɖŰŬɠ ůŮ ŬůŰɘəɐ ɞŭɧ) 

¶ perc_speeding_rural (ˊɞůɞůŰɧ ɞŭɐɔɖůɖɠ ˊɎɜɤ Ŭˊɧ Űɞ ɧɟɘɞ    

ŰŬɢɨŰɖŰŬɠ ůŮ ɡˊŮɟŬůŰɘəɐ ɞŭɧ) 

¶ perc_speeding_highway (ˊɞůɞůŰɧ ɞŭɐɔɖůɖɠ ˊɎɜɤ Ŭˊɧ Űɞ ɧɟɘɞ 

ŰŬɢɨŰɖŰŬɠ ůŮ ŬɡŰɞəɘɜɖŰɧŭɟɞɛɞ) 

¶ av_speeding (ɛɏůɖ ɡˊɏɟɓŬůɖ ɞɟɑɞɡ ŰŬɢɨŰɖŰŬɠ) 

¶ av_speeding_urban (ɛɏůɖ ɡˊɏɟɓŬůɖ ɞɟɑɞɡ ŰŬɢɨŰɖŰŬɠ ůŮ ŬůŰɘəɐ ɞŭɧ) 

¶ av_speeding_rural (ɛɏůɖ ɡˊɏɟɓŬůɖ ɞɟɑɞɡ ŰŬɢɨŰɖŰŬɠ ůŮ ɡˊŮɟŬůŰɘəɐ 

ɞŭɧ) 

¶ av_speeding_highway (ɛɏůɖ ɡˊɏɟɓŬůɖ ɞɟɑɞɡ ŰŬɢɨŰɖŰŬɠ ůŮ 

ŬɡŰɞəɘɜɖŰɧŭɟɞɛɞ) 

¶ avgspeed (ɛɏůɖ ŰŬɢɨŰɖŰŬ)  

¶ maxspeed (ɛɏɔɘůŰɖ ŰŬɢɨŰɖŰŬ)  

¶ speedq25 (ŰŬɢɨŰɖŰŬ ˊɞɡ ɝŮˊŮɟɜɎ Űɞ 25%) 

¶ speedq50 (ŭɘɎɛŮůɞɠ ŰŬɢɨŰɖŰŬɠ)  

¶ speedq75 (ŰŬɢɨŰɖŰŬ ˊɞɡ ɝŮˊŮɟɜɎ Űɞ 75%) 

¶ StSpDev (Űɡˊɘəɐ Ŭˊɧəɚɘůɖ ɞŭɖɔɞɨ) 

¶ avjerk (ɛɏůɞɠ ɧɟɞɠ ˊŬɟŬɔɩɔɞɡ Űɖɠ ŮˊɘŰɎɢɡɜůɖɠ) 

¶ avjerkp (ˊŬɟɎɔɤɔɞɠ ŮˊɘŰɎɢɡɜůɖɠ-ɟɡɗɛɧɠ ɛŮŰŬɓɞɚɐɠ ŮˊɘŰɎɢɡɜůɖɠ) 

¶ avjerkn (ɛŮɘɞɨɛŮɜɞɠ ɟɡɗɛɧɠ ˊŬɟŬɔɩɔɞɡ ŮˊɘŰɎɢɡɜůɖɠ) 

¶ riskyhoursdistance (ɩɟŮɠ ɞŭɐɔɖůɖɠ ůŮ ŮˊɘəɑɜŭɡɜŮɠ ɩɟɏɠ- ɛŮŰŬɝɨ 

22.00-5.00) 
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4.3. ȹɘŬɛɧɟűɤůɖ ȹŮŭɞɛɏɜɤɜ 

 

 

4.3.1 ȹɘŬɛɧɟűɤůɖ ɓɎůŮɤɜ ŭŮŭɞɛɏɜɤɜ 

 

 ɆŰɖɜ ˊŬɟɞɨůŬ ȹɘˊɚɤɛŬŰɘəɐ ȺɟɔŬůɑŬ ŮɝŮŰɎůŰɖəŮ ɖ ɛɏůɖ ŰŬɢɨŰɖŰŬ əɎɗŮ 

ɞŭɖɔɞɨ. ũɘŬ ɜŬ ɔɑɜŮɘ ŬɡŰɧ, ŰɟɞˊɞˊɞɘɐɗɖəŮ ɖ ŭɞůɛɏɜɖ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ əŬɘ 

ɛŮŰŬŰɟɎˊɖəŬɜ ɧɚŬ ŰŬ ůŰɞɘɢŮɑŬ ˊɞɡ ŮɑɢŬɛŮ ŬɜɎ ɞŭɖɔɧ. ũɘŬ ɜŬ ɛɖɜ ɢŬɗɞɨɜ 

ůɖɛŬɜŰɘəɏɠ ˊɚɖɟɞűɞɟɑŮɠ əŬɘ ɜŬ ŮɑɜŬɘ ŭɘŬɗɏůɘɛŬ ɧɚŬ ŰŬ ůŰɞɘɢŮɑŬ Űɖɠ Ŭɟɢɘəɐ 

ɓɎůɖɠ ŭŮŭɞɛɏɜɤɜ, ůŰɖ ɜɏŬ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ ɖ əɎɗŮ ɔɟŬɛɛɐ ŬˊɞŰŮɚɞɨůŮ ɛɘŬ 

ɛŮŰŬəɑɜɖůɖ əŬɘ ɞɘ ůŰɐɚŮɠ ŬűɞɟɞɨůŬɜ ůŰɘɠ ɛŮŰŬɓɚɖŰɏɠ ɔɘŬ  əɎɗŮ ɛŮŰŬəɑɜɖůɖ. 

ũɘŬ əɎɗŮ Ŭɟɢɘəɐ ɛŮŰŬɓɚɖŰɐ ˊɞɡ ɡˊɐɟɢŮ, ɡˊɞɚɞɔɑůŰɖəŮ: 

 

Ÿ ɞ ɛɏůɞɠ ɧɟɞɠ 

Ÿ ɖ ɛɘəɟɧŰŮɟɖ Űɘɛɐ 

Ÿ ɖ ɛŮɔŬɚɨŰŮɟɖ Űɘɛɐ 

Ÿ ɖ Űɡˊɘəɐ Ŭˊɧəɚɘůɖ  

 

ȷɡŰɧ ɏɔɘɜŮ ɛŮ Űɖɜ ɓɞɐɗŮɘŬ Űɞɡ ɚɞɔɘůɛɘəɞɨ Excel, Űɞ ɞˊɞɑɞ ɏəŬɜŮ Űɖɜ 

ŭɘŬŭɘəŬůɑŬ ŬɡŰɐ ŬɟəŮŰɎ ˊɘɞ ɔɟɐɔɞɟŬ Ŭˊɧ ɧŰɘ ɗŬ ɔɘɜɧŰŬɜ ɢŮɘɟɞəɑɜɖŰŬ. 

 

ȺəŰɧɠ ɧɛɤɠ Ŭˊɧ Űɖ ŭɘŬɑɟŮůɖ Űɖɠ ɛɑŬɠ ɛŮŰŬɓɚɖŰɐɠ ůŮ ŰɏůůŮɟɘɠ ɔɘŬ ɜŬ ɛɖɜ 

ɢŬɗɞɨɜ ůɖɛŬɜŰɘəɏɠ ˊɚɖɟɞűɞɟɑŮɠ, ŭɖɛɘɞɡɟɔɐɗɖəŬɜ əŬɘ ɎɚɚŮɠ ɛŮŰŬɓɚɖŰɏɠ ɔɘŬ 

ɜŬ ɓɟŮɗŮɑ Űɞ əŬɚɨŰŮɟɞ ŭɡɜŬŰɧ ɛɞɜŰɏɚɞ. Ƀɘ Ůˊɘˊɚɏɞɜ ɛŮŰŬɓɚɖŰɏɠ ŮɑɜŬɘ: 

   

¶ %time_urban (Űɞ ˊɞůɞůŰɧ Űɞɡ ŰŬɝɘŭɘɞɨ ˊɞɡ ɞ ɞŭɖɔɧɠ ɓɟɘůəɧŰŬɜ ůŮ 

ŬůŰɘəɐ ɞŭɧ) 

¶ %time_rural (Űɞ ˊɞůɞůŰɧ Űɞɡ ŰŬɝɘŭɘɞɨ ˊɞɡ ɞ ɞŭɖɔɧɠ ɓɟɘůəɧŰŬɜ ůŮ 

ɡˊŮɟŬůŰɘəɐ ɞŭɧ) 

¶ %time_high (Űɞ ˊɞůɞůŰɧ Űɞɡ ŰŬɝɘŭɘɞɨ ˊɞɡ ɞ ɞŭɖɔɧɠ ɓɟɘůəɧŰŬɜ ůŮ 

ŬɡŰɞəɘɜɖŰɧŭɟɞɛɞ) 

¶ log_av_avgspeed (ɞ ɚɞɔɎɟɘɗɛɞɠ Űɖɠ ɛɏůɖɠ ŰŬɢɨŰɖŰŬ) 

 

Ⱥˊɘˊɚɏɞɜ, ˊɏɟŬ Ŭˊɧ ŬɡŰɐɜ Űɖɜ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ, Ŭˊɧ Űɖɜ ɞˊɞɑŬ ˊɟɞɏəɡɣŮ 

Űɞ ɔŮɜɘəɧ ɛɞɜŰɏɚɞ ˊɟɧɓɚŮɣɖɠ Űɖɠ ɛɏůɖɠ ŰŬɢɨŰɖŰŬɠ əɎɗŮ ɞŭɖɔɞɨ 

ůɡůɢŮŰɘůɛɏɜɞ ɛŮ ŭɘɎűɞɟŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɖɠ ɞŭɖɔɘəɐɠ Űɞɡ ůɡɛˊŮɟɘűɞɟɎɠ, 

ŭɖɛɘɞɡɟɔɐɗɖəŬɜ ˊɏɜŰŮ Ůˊɘ́ɚɏɞɜ Ůˊɘɛɏɟɞɡɠ ɓɎůŮɘɠ ŭŮŭɞɛɏɜɤɜ, ɛŮɟɘəɩɠ 

ŰɟɞˊɞˊɞɘɖɛɏɜŮɠ Ŭˊɧ Űɖɜ Ŭɟɢɘəɐ ŬɚɚɎ ɛŮ Űɖɜ ɑŭɘŬ ŭɞɛɐ, ɔɘŬ ɜŬ ŮɘůŬɢɗɞɨɜ əŬɘ 

ŬɡŰɏɠ ůŰɞ ɚɞɔɘůŰɘəɧ ˊɟɧɔɟŬɛɛŬ. ȷɡŰɏɠ ɞɘ ɓɎůŮɘɠ ŬˊɞŰŮɚɞɨɜŰŬɜ Ŭˊɧ Űɘɠ ɑŭɘŮɠ 

ɛŮŰŬɓɚɖŰɏɠ ŬɚɚɎ ɛŮ Ůˊɘˊɚɏɞɜ ˊŮɟɘɞɟɘůɛɞɨɠ ɔɘŬ ɜŬ ˊɟɞəɨɣɞɡɜ ŰŬ ŮɘŭɘəɎ 

ɛɞɜŰɏɚŬ. ȺˊɘůɖɛŬɑɜŮŰŬɘ ɧŰɘ ɞɘ ɎɚɚŮɠ ˊɏɜŰŮ ɓɎůŮɘɠ ŭŮŭɞɛɏɜɤɜ ŮɑɜŬɘ ɡˊɞůɨɜɞɚŬ 

Űɖɠ Ŭɟɢɘəɐɠ. 
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ɆɡɔəŮəɟɘɛɏɜŬ, ŬɜŬˊŰɨɢɗɖəŬɜ Ůˊɘɛɏɟɞɡɠ ɛɞɜŰɏɚŬ ɔɘŬ Űɖɜ ˊɟɧɓɚŮɣɖ Űɖɠ 

ɛɏůɖɠ ŰŬɢɨŰɖŰŬɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑ ɞ əɎɗŮ ɞŭɖɔɧɠ: 

 

× ŮɎɜ ɞŭɖɔŮɑ ŮəŰɧɠ əɟɑůɘɛɤɜ ɤɟɩɜ (ůŮ ɞˊɞɘɞŭɐˊɞŰŮ Űɨˊɞ ɞŭɞɨ) 

 

× ŮɎɜ ɞŭɖɔŮɑ ŮɜŰɧɠ əɟɑůɘɛɤɜ ɤɟɩɜ (ůŮ ɞˊɞɘɞŭɐˊɞŰŮ Űɨˊɞ ɞŭɞɨ) 

 

× ŮɎɜ ɞŭɖɔŮɑ ůŮ ŬůŰɘəɐ ɞŭɧ (ɧɚŮɠ Űɘɠ ɩɟŮɠ) 

 

× ŮɎɜ ɞŭɖɔŮɑ ůŮ ɡˊŮɟŬůŰɘəɐ ɞŭɧ (ɧɚŮɠ Űɘɠ ɩɟŮɠ) 

 

× ŮɎɜ ɞŭɖɔŮɑ ůŮ ŬɡŰɞəɘɜɖŰɧŭɟɞɛɞ (ɧɚŮɠ Űɘɠ ɩɟŮɠ) 

 

Ʉɟɘɜ Űɖɜ ŮɘůŬɔɤɔɐ Űɤɜ ŭŮŭɞɛɏɜɤɜ ůŰɞ Ůɘŭɘəɧ ůŰŬŰɘůŰɘəɧ ˊɟɧɔɟŬɛɛŬ ɏɔɘɜŮ 

əŬŰɎɚɚɖɚɖ ŮˊŮɝŮɟɔŬůɑŬ Űɞɡ ŬɟɢŮɑɞɡ Excel, ɔɘŬ əɎɗŮ ɛɞɜŰɏɚɞ ɏŰůɘ ɩůŰŮ ɜŬ 

ŬˊŬɚŮɘűɗɞɨɜ Űɡɢɧɜ ɚɎɗɖ əŬɘ ɜŬ ŭɖɛɘɞɡɟɔɖɗŮɑ ɏɜŬ ŬɟɢŮɑɞ ˊɞɡ ɗŬ ɏɢŮɘ ŰŬ 

ŬˊŬɟŬɑŰɖŰŬ ůŰɞɘɢŮɑŬ ɔɘŬ ɧɚɞɡɠ Űɞɡɠ ɞŭɖɔɞɨɠ. 

 

 

4.3.1.1. ȹɘŬɛɧɟűɤůɖ ɓɎůɖɠ ŭŮŭɞɛɏɜɤɜ ɔɘŬ Űɖɜ ˊɟɧɓɚŮɣɖ Űɖɠ ɛɏůɖɠ 

ŰŬɢɨŰɖŰŬɠ, ŮəŰɧɠ Űɤɜ əɟɑůɘɛɤɜ ɤɟɩɜ 

 

ũɘŬ ɜŬ ɛˊɞɟŮɑ ɜŬ ˊɟɞɚɖűɗŮɑ ɖ ɛɏůɖ ŰŬɢɨŰɖŰŬ ŮəŰɧɠ Űɤɜ əɟɑůɘɛɤɜ ɤɟɩɜ 

ɐŰŬɜ ŬˊŬɟŬɑŰɖŰɞ ɜŬ ɔɑɜŮɘ ɖ ɑŭɘŬ ŭɘŬŭɘəŬůɑŬ ˊɞɡ ɏɔɘɜŮ əŬɘ ɔɘŬ Űɞ ɔŮɜɘəɧ 

ɛɞɜŰɏɚɞ, ŬɚɚɎ əŬɘ ɛŮ ɏɜŬɜ Ůˊɘˊɚɏɞɜ ˊŮɟɘɞɟɘůɛɧ. ũɘŬ ŬɡŰɧ Űɞ ɚɧɔɞ, ůŰɖɜ 

Ŭɟɢɘəɐ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ, ɖ ɞˊɞɑŬ ɐŰŬɜ ŬɜɎ ɛŮŰŬəɑɜɖůɖ, əŬŰɎ Űɖɜ ŭɘŬŭɘəŬůɑŬ 

ɔɘŬ ɜŬ Ůɜɞˊɞɘɖɗɞɨɜ ɞɘ ɛŮŰŬəɘɜɐůŮɘɠ Űɞɡ əɎɗŮ ɞŭɖɔɞɨ əŬɘ ɜŬ ˊŬɟŬɢɗŮɑ ɛɘŬ ɜɏŬ 

ɓɎůɖ ŭŮŭɞɛɏɜɤɜ ŬɜɎ ɞŭɖɔɧ, ůŰɖɜ ɞˊɞɑŬ ɗŬ ˊŬɟɞɡůɘɎɕŮŰŬɘ Űɞ ɔŮɜɘəɧ ˊɟɞűɑɚ 

əɎɗŮ ɞŭɖɔɞɨ, ˊɟɞůŰɏɗɖəŮ ɞ ˊŮɟɘɞɟɘůɛɧɠ:  

"ŪŬ ɓɟɑůəŮŰŬɘ ɖ ɛɏůɖ Űɘɛɐ, ɖ ɛɘəɟɧŰŮɟɖ Űɘɛɐ, ɖ ɛŮɔŬɚɨŰŮɟɖ Űɘɛɐ əŬɘ ɖ Űɡˊɘəɐ 

Ŭ ɧ́əɚɘůɖ əɎɗŮ ɞŭɖɔɞɨ, ɛɧɜɞ ɔɘŬ ɧůŮɠ ɛŮŰŬəɘɜɐůŮɘɠ ůŰɖɜ ɛŮŰŬɓɚɖŰɐ 

riskyhoursdistance ɏɢɞɡɜ Űɘɛɐ ɑůɖ ɛŮ Űɞ ɛɖŭɏɜ." 

 

ȾɎɗŮ ɞŭɖɔɧɠ ŮɑɢŮ ˊɎɜɤ Ŭˊɧ ɛɘŬ ɛŮŰŬəɑɜɖůɖ ˊɞɡ ŮɑɢŮ ɞŭɖɔɐůŮɘ ŮɜŰɧɠ Űɤɜ 

əɟɑůɘɛɤɜ ɤɟɩɜ. ȯɟŬ əŬɘ ůŮ ŬɡŰɐɜ Űɖɜ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ ŮɑɜŬɘ ŭɘŬɗɏůɘɛŬ 

ůŰɞɘɢŮɑŬ ɔɘŬ 100 ɞŭɖɔɞɨɠ. 
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4.3.1.2 ȹɘŬɛɧɟűɤůɖ ɓɎůɖɠ ŭŮŭɞɛɏɜɤɜ ɔɘŬ Űɖɜ ˊɟɧɓɚŮɣɖ Űɖɠ ɛɏůɖɠ 

ŰŬɢɨŰɖŰŬɠ, ŮɜŰɧɠ Űɤɜ əɟɑůɘɛɤɜ ɤɟɩɜ 

 

ũɘŬ ɜŬ ɛˊɞɟŮɑ ɜŬ ˊɟɞɚɖűɗŮɑ ɖ ɛɏůɖ ŰŬɢɨŰɖŰŬ ŮɜŰɧɠ Űɤɜ əɟɑůɘɛɤɜ ɤɟɩɜ 

ɐŰŬɜ ŬˊŬɟŬɑŰɖŰɞ ɜŬ ɔɑɜŮɘ ɖ ɑŭɘŬ ŭɘŬŭɘəŬůɑŬ ˊɞɡ ɏɔɘɜŮ əŬɘ ɔɘŬ Űɞ ɔŮɜɘəɧ 

ɛɞɜŰɏɚɞ, ŬɚɚɎ əŬɘ ɛŮ ɏɜŬɜ Ůˊɘˊɚɏɞɜ ˊŮɟɘɞɟɘůɛɧ. ũɘŬ ŬɡŰɧ Űɞ ɚɧɔɞ, ůŰɖɜ 

Ŭɟɢɘəɐ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ, ɖ ɞˊɞɑŬ ɐŰŬɜ ŬɜɎ ɛŮŰŬəɑɜɖůɖ, əŬŰɎ Űɖɜ ŭɘŬŭɘəŬůɑŬ 

ɔɘŬ ɜŬ Ůɜɞˊɞɘɖɗɞɨɜ ɞɘ ɛŮŰŬəɘɜɐůŮɘɠ Űɞɡ əɎɗŮ ɞŭɖɔɞɨ əŬɘ ɜŬ ˊŬɟŬɢɗŮɑ ɛɘŬ ɜɏŬ 

ɓɎůɖ ŭŮŭɞɛɏɜɤɜ ŬɜɎ ɞŭɖɔɧ, ůŰɖɜ ɞˊɞɑŬ ɗŬ ˊŬɟɞɡůɘɎɕŮŰŬɘ Űɞ ɔŮɜɘəɧ ˊɟɞűɑɚ 

əɎɗŮ ɞŭɖɔɞɨ, ˊɟɞůŰɏɗɖəŮ ɞ ˊŮɟɘɞɟɘůɛɧɠ:  

"ŪŬ ɓɟɑůəŮŰŬɘ ɖ ɛɏůɖ Űɘɛɐ, ɖ ɛɘəɟɧŰŮɟɖ Űɘɛɐ, ɖ ɛŮɔŬɚɨŰŮɟɖ Űɘɛɐ əŬɘ ɖ Űɡˊɘəɐ 

Ŭˊɧəɚɘůɖ əɎɗŮ ɞŭɖɔɞɨ, ɛɧɜɞ ɔɘŬ ɧůŮɠ ɛŮŰŬəɘɜɐůŮɘɠ ůŰɖɜ ɛŮŰŬɓɚɖŰɐ 

riskyhoursdistance ɏɢɞɡɜ Űɘɛɐ ɛŮɔŬɚɨŰŮɟɖ Űɞɡ ɛɖŭɏɜ." 

 

ȹŮɜ ŮɑɢŮ əɎɗŮ ɞŭɖɔɧɠ ˊɎɜɤ Ŭˊɧ ɛɑŬ ɛŮŰŬəɑɜɖůɖ ˊɞɡ ŮɑɢŮ ɞŭɖɔɐůŮɘ ŮəŰɧɠ Űɤɜ 

əɟɑůɘɛɤɜ ɤɟɩɜ. ɆɡɔəŮəɟɘɛɏɜŬ 2 ɞŭɖɔɞɑ Ŭˊɧ Űɞɡɠ 100 ŭŮɜ ŮɑɢŬɜ əŬɛɑŬ 

ɛŮŰŬəɑɜɖůɖ ŮəŰɧɠ Űɤɜ əɟɑůɘɛɤɜ ɤɟɩɜ. ɆŮ ŬɡŰɐɜ Űɖɜ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ ŮɑɜŬɘ 

ŭɘŬɗɏůɘɛŬ ůŰɞɘɢŮɑŬ ɔɘŬ 98 ɞŭɖɔɞɨɠ. 

 

4.3.1.3. ȹɘŬɛɧɟűɤůɖ ɓɎůɖɠ ŭŮŭɞɛɏɜɤɜ ɔɘŬ Űɖɜ ˊɟɧɓɚŮɣɖ Űɖɠ ɛɏůɖɠ 

ŰŬɢɨŰɖŰŬɠ, ůŮ ŬůŰɘəɐ ɞŭɧ 

 

ũɘŬ ɜŬ ɛˊɞɟŮɑ ɜŬ ˊɟɞɚɖűɗŮɑ ɖ ɛɏůɖ ŰŬɢɨŰɖŰŬ ˊɞɡ ŬɜŬˊŰɨůůŮɘ əɎɗŮ ɞŭɖɔɧɠ 

ůŮ ŬůŰɘəɐ ɞŭɧ, ɐŰŬɜ ŬˊŬɟŬɑŰɖŰɞ ɜŬ ɔɑɜŮɘ ɖ ɑŭɘŬ ŭɘŬŭɘəŬůɑŬ ˊɞɡ ɏɔɘɜŮ əŬɘ ɔɘŬ 

Űɞ ɔŮɜɘəɧ ɛɞɜŰɏɚɞ, ŬɚɚɎ əŬɘ ɛŮ ɏɜŬɜ Ůˊɘˊɚɏɞɜ ˊŮɟɘɞɟɘůɛɧ. ũɘŬ ŬɡŰɧ Űɞ ɚɧɔɞ, 

ůŰɖɜ Ŭɟɢɘəɐ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ, ɖ ɞˊɞɑŬ ɐŰŬɜ ŬɜɎ ɛŮŰŬəɑɜɖůɖ, əŬŰɎ Űɖɜ 

ŭɘŬŭɘəŬůɑŬ ɔɘŬ ɜŬ Ůɜɞˊɞɘɖɗɞɨɜ ɞɘ ɛŮŰŬəɘɜɐůŮɘɠ Űɞɡ əɎɗŮ ɞŭɖɔɞɨ əŬɘ ɜŬ 

ˊŬɟŬɢɗŮɑ ɛɘŬ ɜɏŬ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ ŬɜɎ ɞŭɖɔɧ, ůŰɖɜ ɞˊɞɑŬ ɗŬ ˊŬɟɞɡůɘɎɕŮŰŬɘ 

Űɞ ɔŮɜɘəɧ ˊɟɞűɑɚ əɎɗŮ ɞŭɖɔɞɨ, ˊɟɞůŰɏɗɖəŮ ɞ ˊŮɟɘɞɟɘůɛɧɠ:  

"ŪŬ ɓɟɑůəŮŰŬɘ ɖ ɛɏůɖ Űɘɛɐ, ɖ ɛɘəɟɧŰŮɟɖ Űɘɛɐ, ɖ ɛŮɔŬɚɨŰŮɟɖ Űɘɛɐ əŬɘ ɖ Űɡˊɘəɐ 

Ŭˊɧəɚɘůɖ əɎɗŮ ɞŭɖɔɞɨ, ɛɧɜɞ ɔɘŬ ɧůŮɠ ɛŮŰŬəɘɜɐůŮɘɠ ɘůɢɨŮɘ ɧŰɘ ɖ totaldist*0.80 

< distance_urban." 

 

ȹŮɜ ŮɑɢŮ əɎɗŮ ɞŭɖɔɧɠ ˊɎɜɤ Ŭˊɧ ɛɘŬ ɛŮŰŬəɑɜɖůɖ ˊɞɡ ɜŬ ɏɢŮɘ ɞŭɖɔɐůŮɘ ůŮ 

ŬůŰɘəɐ ɞŭɧ ˊɎɜɤ Ŭˊɧ Űɞ 80% Űɖɠ ůɡɜɞɚɘəɐɠ ŬˊɧůŰŬůɖɠ ˊɞɡ ŭɘɏɜɡůŮ. 

ɆɡɔəŮəɟɘɛɏɜŬ ɏɜŬɠ ɞŭɖɔɧɠ Ŭˊɧ Űɞɡɠ 100 ŭŮɜ ŮɑɢŮ əŬɛɑŬ ɛŮŰŬəɑɜɖůɖ  ˊɞɡ ɜŬ 

ŮɑɜŬɘ ůŮ ŬůŰɘəɐ ɞŭɧ ɔɘŬ ŬˊɧůŰŬůɖ ɛŮɔŬɚɨŰŮɟɖ Űɞɡ 80% Űɖɠ ůɡɜɞɚɘəɐɠ əŬɘ 

ŬəɧɛŬ ŰɏůůŮɟŮɘɠ ŮɑɢŬɜ ɛɧɜɞ ɛɑŬ. ɆŮ ŬɡŰɐɜ Űɖɜ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ ŮɑɜŬɘ 

ŭɘŬɗɏůɘɛŬ ůŰɞɘɢŮɑŬ ɔɘŬ 95 ɞŭɖɔɞɨɠ, əŬɗɩɠ əŬɘ ɞɘ ŰɏůůŮɟŮɘɠ ɞŭɖɔɞɑ ɛŮ ɛɧɜɞ 

ɛɑŬ ɛŮŰŬəɑɜɖůɖ ŬűŬɘɟɞɨɜŰŬɘ Ŭűɞɨ ŭŮɜ ɛˊɞɟŮɑ ɜŬ ɓɟŮɗŮɑ ɖ Űɡˊɘəɐ Ŭˊɧəɚɘůɖ 

Űɤɜ ɞŭɖɔɩɜ ŬɡŰɩɜ. 

 

(ɆɖɛŮɑɤůɖ: ȷˊɧ Űɘɠ 18.853 ɛŮŰŬəɘɜɐůŮɘɠ Űɖɜ ˊɟɞɦˊɧɗŮůɖ ŰɖɟɞɨůŬɜ ɞɘ 5.578 

ɛŮŰŬəɘɜɐůŮɘɠ.) 
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4.3.1.4. ȹɘŬɛɧɟűɤůɖ ɓɎůɖɠ ŭŮŭɞɛɏɜɤɜ ɔɘŬ Űɖɜ ˊɟɧɓɚŮɣɖ Űɖɠ ɛɏůɖɠ 

ŰŬɢɨŰɖŰŬɠ, ůŮ ɡˊŮɟŬůŰɘəɐ ɞŭɧ 

 

ũɘŬ ɜŬ ɛˊɞɟŮɑ ɜŬ ˊɟɞɚɖűɗŮɑ ɖ ɛɏůɖ ŰŬɢɨŰɖŰŬ ˊɞɡ ŬɜŬˊŰɨůůŮɘ əɎɗŮ ɞŭɖɔɧɠ 

ůŮ ɡˊŮɟŬůŰɘəɐ ɞŭɧ, ɐŰŬɜ ŬˊŬɟŬɑŰɖŰɞ ɜŬ ɔɑɜŮɘ ɖ ɑŭɘŬ ŭɘŬŭɘəŬůɑŬ ˊɞɡ ɏɔɘɜŮ əŬɘ 

ɔɘŬ Űɞ ɔŮɜɘəɧ ɛɞɜŰɏɚɞ, ŬɚɚɎ əŬɘ ɛŮ ɏɜŬɜ Ůˊɘˊɚɏɞɜ ˊŮɟɘɞɟɘůɛɧ. ũɘŬ ŬɡŰɧ Űɞ 

ɚɧɔɞ, ůŰɖɜ Ŭɟɢɘəɐ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ, ɖ ɞˊɞɑŬ ɐŰŬɜ ŬɜɎ ɛŮŰŬəɑɜɖůɖ, əŬŰɎ Űɖɜ 

ŭɘŬŭɘəŬůɑŬ ɔɘŬ ɜŬ Ůɜɞˊɞɘɖɗɞɨɜ ɞɘ ɛŮŰŬəɘɜɐůŮɘɠ Űɞɡ əɎɗŮ ɞŭɖɔɞɨ əŬɘ ɜŬ 

ˊŬɟŬɢɗŮɑ ɛɘŬ ɜɏŬ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ ŬɜɎ ɞŭɖɔɧ, ůŰɖɜ ɞˊɞɑŬ ɗŬ ˊŬɟɞɡůɘɎɕŮŰŬɘ 

Űɞ ɔŮɜɘəɧ ˊɟɞűɑɚ əɎɗŮ ɞŭɖɔɞɨ, ˊɟɞůŰɏɗɖəŮ ɞ ˊŮɟɘɞɟɘůɛɧɠ:  

"ŪŬ ɓɟɑůəŮŰŬɘ ɖ ɛɏůɖ Űɘɛɐ, ɖ ɛɘəɟɧŰŮɟɖ Űɘɛɐ, ɖ ɛŮɔŬɚɨŰŮɟɖ Űɘɛɐ əŬɘ ɖ Űɡˊɘəɐ 

Ŭˊɧəɚɘůɖ əɎɗŮ ɞŭɖɔɞɨ, ɛɧɜɞ ɔɘŬ ɧůŮɠ ɛŮŰŬəɘɜɐůŮɘɠ ɘůɢɨŮɘ ɧŰɘ ɖ totaldist*0.80 

< distance_rural." 

 

ȹŮɜ ŮɑɢŮ əɎɗŮ ɞŭɖɔɧɠ ˊɎɜɤ Ŭˊɧ ɛɑŬ ɛŮŰŬəɑɜɖůɖ ˊɞɡ ŮɑɢŮ ɞŭɖɔɐůŮɘ ůŮ 

ɡˊŮɟŬůŰɘəɐ ɞŭɧ ˊɎɜɤ Ŭˊɧ Űɞ 80% Űɖɠ ůɡɜɞɚɘəɐɠ ŬˊɧůŰŬůɖɠ ˊɞɡ ŭɘɏɜɡůŮ. 

ɆɡɔəŮəɟɘɛɏɜŬ ŭɨɞ ɞŭɖɔɞɑ Ŭˊɧ Űɞɡɠ ŮəŬŰɧ ŭŮɜ ŮɑɢŬɜ əŬɛɑŬ ɛŮŰŬəɑɜɖůɖ  ˊɞɡ ɜŬ 

ŮɑɜŬɘ ůŮ ɡˊŮɟŬůŰɘəɐ ɞŭɧ ɔɘŬ ŬˊɧůŰŬůɖ ɛŮɔŬɚɨŰŮɟɖ Űɞɡ 80% Űɖɠ ůɡɜɞɚɘəɐɠ 

əŬɘ ŬəɧɛŬ ˊɏɜŰŮ ŮɑɢŬɜ ɛɧɜɞ ɛɑŬ ɛŮŰŬəɑɜɖůɖ. ɆŮ ŬɡŰɐɜ Űɖɜ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ 

ŮɑɜŬɘ ŭɘŬɗɏůɘɛŬ ůŰɞɘɢŮɑŬ ɔɘŬ 93 ɞŭɖɔɞɨɠ, əŬɗɩɠ əŬɘ ɞɘ ˊɏɜŰŮ ɞŭɖɔɞɑ ɛŮ ɛɧɜɞ 

ɛɑŬ ɛŮŰŬəɑɜɖůɖ ŬűŬɘɟɞɨɜŰŬɘ Ŭűɞɨ ŭŮɜ ɛˊɞɟŮɑ ɜŬ ɓɟŮɗŮɑ ɖ Űɡˊɘəɐ Ŭˊɧəɚɘůɖ 

Űɤɜ ɞŭɖɔɩɜ ŬɡŰɩɜ. 

 

(ɆɖɛŮɑɤůɖ: ȷˊɧ Űɘɠ 18.853 ɛŮŰŬəɘɜɐůŮɘɠ Űɖɜ ˊɟɞɦˊɧɗŮůɖ ŰɖɟɞɨůŬɜ ɞɘ 1778 

ɛŮŰŬəɘɜɐůŮɘɠ) 

  

 

4.3.1.5. ȹɘŬɛɧɟűɤůɖ ɓɎůɖɠ ŭŮŭɞɛɏɜɤɜ ɔɘŬ Űɖɜ ˊɟɧɓɚŮɣɖ Űɖɠ ɛɏůɖɠ 

ŰŬɢɨŰɖŰŬɠ, ůŮ ŬɡŰɞəɘɜɖŰɧŭɟɞɛɞ 

 

ũɘŬ ɜŬ ɛˊɞɟŮɑ ɜŬ ˊɟɞɚɖűɗŮɑ ɖ ɛɏůɖ ŰŬɢɨŰɖŰŬ ˊɞɡ ŬɜŬˊŰɨůůŮɘ əɎɗŮ ɞŭɖɔɧɠ 

ůŮ ŬɡŰɞəɘɜɖŰɧŭɟɞɛɞ, ɐŰŬɜ ŬˊŬɟŬɑŰɖŰɞ ɜŬ ɔɑɜŮɘ ɖ ɑŭɘŬ ŭɘŬŭɘəŬůɑŬ ˊɞɡ ɏɔɘɜŮ 

əŬɘ ɔɘŬ Űɞ ɔŮɜɘəɧ ɛɞɜŰɏɚɞ, ŬɚɚɎ əŬɘ ɛŮ ɏɜŬɜ Ůˊɘˊɚɏɞɜ ˊŮɟɘɞɟɘůɛɧ. ũɘŬ ŬɡŰɧ Űɞ 

ɚɧɔɞ, ůŰɖɜ Ŭɟɢɘəɐ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ, ɖ ɞˊɞɑŬ ɐŰŬɜ ŬɜɎ ɛŮŰŬəɑɜɖůɖ, əŬŰɎ Űɖɜ 

ŭɘŬŭɘəŬůɑŬ ɔɘŬ ɜŬ Ůɜɞˊɞɘɖɗɞɨɜ ɞɘ ɛŮŰŬəɘɜɐůŮɘɠ Űɞɡ əɎɗŮ ɞŭɖɔɞɨ əŬɘ ɜŬ 

ˊŬɟŬɢɗŮɑ ɛɘŬ ɜɏŬ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ ŬɜɎ ɞŭɖɔɧ, ůŰɖɜ ɞˊɞɑŬ ɗŬ ˊŬɟɞɡůɘɎɕŮŰŬɘ 

Űɞ ɔŮɜɘəɧ ˊɟɞűɑɚ əɎɗŮ ɞŭɖɔɞɨ, ˊɟɞůŰɏɗɖəŮ ɞ ˊŮɟɘɞɟɘůɛɧɠ:  

"ŪŬ ɓɟɑůəŮŰŬɘ ɖ ɛɏůɖ Űɘɛɐ, ɖ ɛɘəɟɧŰŮɟɖ Űɘɛɐ, ɖ ɛŮɔŬɚɨŰŮɟɖ Űɘɛɐ əŬɘ ɖ Űɡˊɘəɐ 

Ŭˊɧəɚɘůɖ əɎɗŮ ɞŭɖɔɞɨ, ɛɧɜɞ ɔɘŬ ɧůŮɠ ɛŮŰŬəɘɜɐůŮɘɠ ɘůɢɨŮɘ ɧŰɘ ɖ totaldist*0.80 

< distance_highway." 

 

ȹŮɜ ŮɑɢŮ əɎɗŮ ɞŭɖɔɧɠ ˊɎɜɤ Ŭˊɧ ɛɑŬ ɛŮŰŬəɑɜɖůɖ ˊɞɡ ŮɑɢŮ ɞŭɖɔɐůŮɘ ůŮ 

ŬɡŰɞəɘɜɖŰɧŭɟɞɛɞ ˊɎɜɤ Ŭˊɧ Űɞ 80% Űɖɠ ůɡɜɞɚɘəɐɠ ŬˊɧůŰŬůɖɠ ˊɞɡ ŭɘɏɜɡůŮ. 

ɆɡɔəŮəɟɘɛɏɜŬ ůŬɟɎɜŰŬ ɏɜŬɠ ɞŭɖɔɞɑ Ŭˊɧ Űɞɡɠ ŮəŬŰɧ ŭŮɜ ŮɑɢŬɜ əŬɛɑŬ 
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ɛŮŰŬəɑɜɖůɖ ˊɞɡ ɜŬ ŮɑɜŬɘ ůŮ ŬɡŰɞəɘɜɖŰɧŭɟɞɛɞ ɔɘŬ ŬˊɧůŰŬůɖ ɛŮɔŬɚɨŰŮɟɖ Űɞɡ 

80% Űɖɠ ůɡɜɞɚɘəɐɠ əŬɘ ŬəɧɛŬ ɞəŰɩ ŮɑɢŬɜ ɛɧɜɞ ɛɘŬ ɛŮŰŬəɑɜɖůɖ. ɆŮ ŬɡŰɐɜ Űɖɜ 

ɓɎůɖ ŭŮŭɞɛɏɜɤɜ ɏɢɞɡɛŮ ůŰɞɘɢŮɑŬ ɔɘŬ ˊŮɜɐɜŰŬ ɏɜŬ ɞŭɖɔɞɨɠ, əŬɗɩɠ əŬɘ ɞɘ 

ɞəŰɩ ɞŭɖɔɞɑ ɛŮ ɛɧɜɞ ɛɑŬ ɛŮŰŬəɑɜɖůɖ ŬűŬɘɟɞɨɜŰŬɘ Ŭűɞɨ ŭŮɜ ɛˊɞɟŮɑ ɜŬ ɓɟŮɗŮɑ 

ɖ Űɡˊɘəɐ Ŭˊɧəɚɘůɖ Űɤɜ ɞŭɖɔɩɜ ŬɡŰɩɜ. 

 

(ɆɖɛŮɑɤůɖ: ȷˊɧ Űɘɠ 18.853 ɛŮŰŬəɘɜɐůŮɘɠ Űɖɜ ˊɟɞɦˊɧɗŮůɖ ŰɖɟɞɨůŬɜ ɞɘ 285 

ɛŮŰŬəɘɜɐůŮɘɠ.) 

 

 

4.3.2 ɆɡɔəŮɜŰɟɤŰɘəɎ ůŰŬŰɘůŰɘəɎ ůŰɞɘɢŮɑŬ  

 

4.3.2.1. ȹɘŬɔɟɎɛɛŬŰŬ   

 

ɀŮ ůŰɧɢɞ Űɖ ŭɘŮɟŮɨɜɖůɖ Űɖɠ ŰŬɢɨŰɖŰŬɠ ˊɞɡ ŬɜŬˊŰɨůůŮɘ əɎɗŮ ɞŭɖɔɧɠ, 

ŬɜɎɚɞɔŬ ɛŮ ŰŬ ɚŮˊŰɞɛŮɟɐ ŭŮŭɞɛɏɜŬ ɞŭɐɔɖůɖɠ, ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ŭɘŬɔɟɎɛɛŬŰŬ, 

ŰŬ ɞˊɞɑŬ ŬˊɞŰŮɚɞɨɜ ɛɑŬ ˊɟɞəŬŰŬɟŰɘəɐ ŬɜɎɚɡůɖ ɖ ɞˊɞɑŬ ůɡɛɓɎɚɚŮɘ ůŰɖɜ 

əŬɚɨŰŮɟɖ əŬŰŬɜɧɖůɖ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ əŬɘ ɗŬ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ ɔɘŬ Űɖɜ 

ŮɝŬɔɤɔɐ ˊɞɘɞŰɘəɧŰŮɟɤɜ ůɡɛˊŮɟŬůɛɎŰɤɜ. ȷɡŰɎ ŰŬ ůŰɞɘɢŮɑŬ ŮˊɘŰɟɏˊɞɡɜ ɛɘŬ 

ˊɟɩŰɖ ŬɜŬůəɧˊɖůɖ Űɤɜ ŭŮŭɞɛɏɜɤɜ əŬɘ ɤɠ Ůə ŰɞɨŰɞɡ Űɖɜ ŬɜŬɔɜɩɟɘůɖ 

ɞɟɘůɛɏɜɤɜ űŬɘɜɞɛɏɜɤɜ ɐ ŰɎůŮɤɜ əŬɘ Űɖɜ ŮɝɞɘəŮɑɤůɖ ɛŮ Űɖɜ ŰɎɝɖ ɛŮɔɏɗɞɡɠ 

Űɤɜ Ŭɟɘɗɛɩɜ. ɇŬ ŭɘŬɔɟɎɛɛŬŰŬ ˊɞɡ Ŭəɞɚɞɡɗɞɨɜ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŬɜ ɛŮ Űɖɜ 

ŮɜŰɞɚɐ Pivot Table Űɞɡ Excel. 

 

 ȹɘɎɔɟŬɛɛŬ 4.1.: ȹɘŬəɨɛŬɜůɖ ŬˊɧůŰŬůɖɠ ŬɜɎ Ƀŭɖɔɧ 

 

 
 

ȳůɞ ɛŮɔŬɚɩɜŮɘ ɖ ŭɘŬəɨɛŬɜůɖ, Űɧůɞ ˊŮɟɘůůɧŰŮɟɖ ŬɜɞɛɞɘɞɛɞɟűɑŬ 

ˊŬɟɞɡůɘɎɕɞɡɜ ɞɘ ɛŮŰŬəɘɜɐůŮɘɠ ˊɞɡ ˊɟŬɔɛŬŰɞˊɞɘŮɑ ɞ ɞŭɖɔɧɠ. Ƀɘ ɞŭɖɔɞɑ ɛŮ 
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ɛɘəɟɐ ŭɘŬəɨɛŬɜůɖ ůŰɖɜ ŬˊɧůŰŬůɖ, ŮɑɜŬɘ ɞɘ ɞŭɖɔɞɑ ˊɞɡ əŬɗɖɛŮɟɘɜɎ 

ɢɟɖůɘɛɞˊɞɘɞɨɜ Űɞ ɧɢɖɛɎ Űɞɡɠ ɔɘŬ Űɖɜ ɑŭɘŬ ɛŮŰŬəɑɜɖůɖ. ũɘŬ ˊŬɟɎŭŮɘɔɛŬ, ɔɘŬ ɜŬ 

ˊɎɜŮ əŬɘ ɜŬ ɏɟɗɞɡɜ Ŭˊɧ Űɖɜ ŭɞɡɚŮɑŬ Űɞɡɠ ůŰɞ ůˊɑŰɘ Űɞɡɠ. 

 

 ȹɘɎɔɟŬɛɛŬ 4.2.: ȹɘɎɟəŮɘŬ ŭɘŬŭɟɞɛɐɠ əŬɘ ŭɘɎɟəŮɘŬ əɑɜɖůɖɠ ŬɜɎ Ƀŭɖɔɧ 

 

 
 

ȳůɞ ɛŮɔŬɚɨŰŮɟɖ ŭɘŬűɞɟɎ ɏɢɞɡɜ ɖ ŭɘɎɟəŮɘŬ əɑɜɖůɖɠ Ŭˊɧ Űɖ ŭɘɎɟəŮɘŬ Űɖɠ 

ŭɘŬŭɟɞɛɐɠ, Űɧůɞ ˊŮɟɘůůɧŰŮɟɞ ɞ ɞŭɖɔɧɠ ŬɡŰɧɠ ɛŮŰŬəɘɜŮɑŰŬɘ ůŮ ɞŭɞɨɠ ɛŮ 

ůɡɛűɧɟɖůɖ.  

 

ɆɖɛŬɜŰɘəɧ ɧɛɤɠ ŮɑɜŬɘ ɜŬ ŭɘŮɟŮɡɜɖɗŮɑ əŬɘ ůŮ ˊɞɘɞɜ Űɨˊɞ ɞŭɞɨ ˊŬɟŬŰɖɟɞɨɜŰŬɘ 

ůɡɢɜɧŰŮɟŬ űŬɘɜɧɛŮɜŬ ůɡɛűɧɟɖůɖɠ. ũɘŬ ŬɡŰɧ Űɞɜ ɚɧɔɞ ůŰɖ ůɡɜɏɢŮɘŬ ɗŬ 

ŬˊŮɘəɞɜɘůŰɞɨɜ ŰŬ ŭɘŬɔɟɎɛɛŬŰŬ Űɖɠ ŭɘɎɟəŮɘŬɠ ŭɘŬŭɟɞɛɐɠ əŬɘ əɑɜɖůɖɠ ɔɘŬ əɎɗŮ 

ɢɟɐůŰɖ, ɔɘŬ əɎɗŮ Űɨˊɞ ɞŭɞɨ. 
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ü ȹɘɎɔɟŬɛɛŬ 4.2Ŭ.: ȹɘɎɟəŮɘŬ ŭɘŬŭɟɞɛɐɠ əŬɘ ŭɘɎɟəŮɘŬ əɑɜɖůɖɠ ŬɜɎ Ƀŭɖɔɧ ɔɘŬ 

ŬůŰɘəɐ ɞŭɧ 

 

 
 

ü ȹɘɎɔɟŬɛɛŬ 4.2ɓ. : ȹɘɎɟəŮɘŬ ŭɘŬŭɟɞɛɐɠ əŬɘ ŭɘɎɟəŮɘŬ əɑɜɖůɖɠ ŬɜɎ Ƀŭɖɔɧ ɔɘŬ 

ɡˊŮɟŬůŰɘəɐ ɞŭɧ 
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ü ȹɘɎɔɟŬɛɛŬ 4.2ɔ.: ȹɘɎɟəŮɘŬ ŭɘŬŭɟɞɛɐɠ əŬɘ ŭɘɎɟəŮɘŬ əɑɜɖůɖɠ ŬɜɎ Ƀŭɖɔɧ ɔɘŬ 

ŬɡŰɞəɘɜɖŰɧŭɟɞɛɞ 

 

 
 

ȷˊɧ ŰŬ ŭɘŬɔɟɎɛɛŬŰŬ 4.2Ŭ, 4.2ɓ, 4.2ɔ ˊŬɟŬŰɖɟŮɑŰŬɘ ɧŰɘ ɛŮɔŬɚɨŰŮɟŮɠ ŭɘŬűɞɟɏɠ 

ůŰɞ ɢɟɧɜɞ ɏɢɞɡɛŮ ůŰɖɜ ŬůŰɘəɐ əŬɘ ɡˊŮɟŬůŰɘəɐ ɞŭɧ, Ůɜɩ ůŰɞɜ 

ŬɡŰɞəɘɜɖŰɧŭɟɞɛɧ ɞɘ ŭɘŬűɞɟɏɠ ŮɑɜŬɘ ˊɞɚɨ ɛɘəɟɏɠ ɔɘŬ ɧɚɞɡɠ Űɞɡɠ ɞŭɖɔɞɨɠ. ȯɟŬ 

ɧŰŬɜ əɎˊɞɘɞɠ əɘɜŮɑŰŬɘ ůŮ ŬɡŰɞəɘɜɖŰɧŭɟɞɛɞ ŮɚɎɢɘůŰŮɠ űɞɟɏɠ ůɡɜŬɜŰɎ əɑɜɖůɖ. 

ũɘŬ Űɖɜ ŬůŰɘəɐ əŬɘ ɡˊŮɟŬůŰɘəɐ ɞŭɧ ˊŬɟŬŰɖɟŮɑŰŬɘ ɧŰɘ ůŰɖɜ ŬůŰɘəɐ ɞŭɧ ɔɘŬ 

ɧɚɞɡɠ Űɞɡɠ ɞŭɖɔɞɨɠ ɡˊɎɟɢŮɘ ɛɘŬ ůɖɛŬɜŰɘəɐ ŭɘŬűɞɟɎ ůŰɖ ŭɘɎɟəŮɘŬ əɑɜɖůɖɠ əŬɘ 

ůŰɖ ŭɘɎɟəŮɘŬ ŭɘŬŭɟɞɛɐɠ ɞɘ ɞˊɞɑŮɠ ɧɛɤɠ ŮɑɜŬɘ ˊŮɟɑˊɞɡ ɑŭɘŮɠ ɔɘŬ ɧɚɞɡɠ Űɞɡɠ 

ɞŭɖɔɞɨɠ, Ůɜɩ ůŰɖɜ ɡˊŮɟŬůŰɘəɐ ɞŭɧ ˊŬɟŬŰɖɟɞɨɜŰŬɘ ɛŮɔɎɚŮɠ ŭɘŬűɞɟɏɠ Ŭˊɧ 

ɞŭɖɔɧ ůŮ ɞŭɖɔɧ, ŭɖɚŬŭɐ əɎˊɞɘɞɘ ɞŭɖɔɞɑ ŭŮɜ ůɡɜŬɜŰɞɨɜ əɑɜɖůɖ (ˊɞɚɨ əɞɜŰɎ 

ɞɘ ɢɟɧɜɞɘ əɑɜɖůɖɠ əŬɘ ŭɘŬŭɟɞɛɐɠ) ůŮ ɡˊŮɟŬŬůŰɘəɏɠ ɞŭɞɨɠ , Ůɜɩ Ɏɚɚɞɘ 

ůɡɜŬɜŰɞɨɜ. 
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 ȹɘɎɔɟŬɛɛŬ 4.3.: ȷˊɧŰɞɛɖ ŮˊɘŰɎɢɡɜůɖ əŬɘ ŮˊɘɓɟɎŭɡɜůɖ ŬɜɎ Ƀŭɖɔɧ 

 

 
 

ɄŬɟŬŰɖɟŮɑŰŬɘ ɧŰɘ ɞɘ ɞŭɖɔɞɑ ˊɞɡ ɏɢɞɡɜ Űɖɜ ŰɎůɖ ɜŬ ŮˊɘŰŬɢɨɜɞɡɜ ˊŮɟɘůůɧŰŮɟŮɠ 

űɞɟɏɠ ŬˊɧŰɞɛŬ ŮɑɜŬɘ əŬɘ ŬɡŰɞɑ ˊɞɡ ŮˊɘɓɟŬŭɨɜɞɡɜ ˊɘɞ ůɡɢɜɎ ŬˊɧŰɞɛŬ. ȳɛɤɠ 

ŬɜɎ ɞŭɖɔɧ Ŭˊɧ Űɞ ŭɘɎɔɟŬɛɛŬ űŬɑɜŮŰŬɘ ɧŰɘ ɞɘ ɞŭɖɔɞɑ ˊɞɚɨ ˊɘɞ ůɡɢɜɎ 

ŮˊɘŰŬɢɨɜɞɡɜ ŬˊɧŰɞɛŬ Ŭˊɧ ɧŰɘ ɞɘ ɑŭɘɞɘ ŮˊɘɓɟŬŭɨɜɞɡɜ. ȺɚɎɢɘůŰɞɘ ŮɑɜŬɘ ŬɡŰɞɑ 

ˊɞɡ ɧůɞ ůɡɢɜɎ ŮˊɘŰŬɢɨɜɞɡɜ ŬˊɧŰɞɛŬ Űɧůɞ ůɡɢɜɎ əŬɘ ŮˊɘɓɟŬŭɨɜɞɡɜ (ůŰɞɡɠ 

100 ɞŭɖɔɞɨɠ ɛɧɚɘɠ ɞɘ ŭɨɞ). ɇɏɚɞɠ, ůɖɛŬɜŰɘəɐ ŭɘŬˊɑůŰɤůɖ ŮɑɜŬɘ ˊɤɠ əŬɜɏɜŬɠ 

ɞŭɖɔɧɠ ŭŮɜ ŮˊɘɓɟŬŭɨɜŮɘ ŬˊɧŰɞɛŬ ˊŮɟɘůůɧŰŮɟŮɠ űɞɟɏɠ Ŭˊɧ ɧŰɘ ŮˊɘŰŬɢɨɜŮɘ. 

 

 ȹɘɎɔɟŬɛɛŬ 4.4.: ɀɏůɞɠ ɧɟɞɠ ŬˊɧŰɞɛɩɜ ŮˊɘŰŬɢɨɜůŮɤɜ əŬɘ ɛɏɔɘůŰɧɠ Ŭɟɘɗɛɧɠ 

ŬˊɧŰɞɛɤɜ ŮˊɘŰŬɢɨɜůŮɤɜ ůŮ ɛɘŬ ɛŮŰŬəɑɜɖůɖ ŬɜɎ Ƀŭɖɔɧ 
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ɾΦʁΦ ʰˉˈ av_ha/h ˉˈˍˇ˃ʹ 
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ɾΦʁΦ ʰˉˈ 
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ɆŮ ŬɡŰɧ Űɞ ŭɘɎɔɟŬɛɛŬ ˊŬɟŬŰɖɟɞɨɜŰŬɘ ɞɘ ŭɘɎűɞɟŮɠ ůɡɛˊŮɟɘűɞɟɏɠ Űɤɜ 

ɞŭɖɔɩɜ. ɇɞ ŮˊɘəɟŬŰɏůŰŮɟɞ ˊɞɡ ˊŬɟŬŰɖɟŮɑŰŮ ŮɑɜŬɘ ɧŰɘ ɞɘ ɞŭɖɔɞɑ ɛŮ ɛŮɔɎɚɞ 

ɛɏůɞ ɧɟɞ ŬˊɧŰɞɛɤɜ ŮˊɘŰŬɢɨɜůŮɤɜ ŮɑɜŬɘ əŬɘ ŬɡŰɞɑ ɛŮ ɛŮɔɎɚɞ Ŭɟɘɗɛɧ ɛɏɔɘůŰɤɜ 

ŮˊɘŰŬɢɨɜůŮɤɜ ůŮ əɎˊɞɘŬ ɛŮŰŬəɑɜɖůɖ. ȳɛɤɠ ˊɟɏˊŮɘ ɜŬ ůɖɛŮɘɤɗŮɑ ˊɤɠ ɔɘŬ 

ˊŬɟɎŭŮɘɔɛŬ ɞ ɞŭɖɔɧɠ ɛŮ Űɘɠ ˊŮɟɘůůɧŰŮɟŮɠ ɛɏɔɘůŰŮɠ ŬˊɧŰɞɛŮɠ ŮˊɘŰŬɢɨɜůŮɘɠ 

ŭŮɜ ŮɑɜŬɘ Ŭˊɧ Űɞɡɠ ɞŭɖɔɞɨɠ ɛŮ Űɘɠ ˊŮɟɘůůɧŰŮɟŮɠ ɛɏůŮɠ ŬˊɧŰɞɛŮɠ 

ŮˊɘŰŬɢɨɜůŮɘɠ, ˊɞɡ ůɖɛŬɑɜŮɘ ɧŰɘ ɞ ɞŭɖɔɧɠ ŬɡŰɧɠ ɏŰɡɢŮ ɛɘŬ űɞɟɎ ɜŬ ɞŭɖɔɐůŮɘ 

ŬɟəŮŰɎ ŮˊɘɗŮŰɘəɎ ŬɚɚɎ ŭŮɜ Űɞ ůɡɜɖɗɑɕŮɘ. ȷɜŰɑɗŮŰŬ ɞɘ ɞŭɖɔɞɑ ɛŮ Űɘɠ ɚɘɔɧŰŮɟŮɠ 

ɛɏɔɘůŰŮɠ ŬˊɧŰɞɛŮɠ ŮˊɘŰŬɢɨɜůŮɘɠ ŮɑɜŬɘ əŬɘ ŮəŮɑɜɞɘ ɛŮ Űɘɠ ɚɘɔɧŰŮɟŮɠ ɛɏůŮɠ 

ŬˊɧŰɞɛŮɠ ŮˊɘŰŬɢɨɜůŮɘɠ. 

 

ɆɖɛŮɑɤůɖ: Ƀɘ ŮɚɎɢɘůŰŮɠ Űɘɛɏɠ ŬˊɧŰɞɛɤɜ ŮˊɘŰŬɢɨɜůŮɤɜ ŭŮɜ ůɖɛŮɘɩɜɞɜŰŬɘ ůŰɞ 

ŭɘɎɔɟŬɛɛɎ əŬɗɩɠ ɔɘŬ ɧɚɞɡɠ Űɞɡɠ ɞŭɖɔɞɨɠ ɐŰŬɜ 0. ȹɖɚŬŭɐ ɧɚɞɘ ɞɘ ɞŭɖɔɞɑ 

ˊɟŬɔɛŬŰɞˊɞɑɖůŬɜ ɏɜŬ ŰɞɡɚɎɢɘůŰɞɜ ŰŬɝɑŭɘ ůŰɞ ɞˊɞɑɞ ŭŮɜ ɏəŬɜŬɜ əŬɛɘɎ 

ŬˊɧŰɞɛɖ ŮˊɘŰɎɢɡɜůɖ. 

  

 ȹɘɎɔɟŬɛɛŬ 4.5.: ɀɏůɞɠ ɧɟɞɠ ŬˊɧŰɞɛɩɜ ŮˊɘɓɟŬŭɨɜůŮɤɜ əŬɘ ɛɏɔɘůŰɧɠ Ŭɟɘɗɛɧɠ 

ŬˊɧŰɞɛɤɜ ŮˊɘɓɟŬŭɨɜůŮɤɜ ůŮ ɛɘŬ ɛŮŰŬəɑɜɖůɖ ŬɜɎ Ƀŭɖɔɧ 

 

 
  

ɆŮ ŬɡŰɧ Űɞ ŭɘɎɔɟŬɛɛŬ ˊŬɟŬŰɖɟŮɑŰŬɘ ɧŰɘ Ŭəɟɘɓɩɠ əŬɘ ůŰɞ ŭɘɎɔɟŬɛɛŬ 4 ɛɞɜɧ 

ˊɞɡ ɞɘ Űɘɛɏɠ ůŮ ŬɡŰɧ Űɞ ŭɘɎɔɟŬɛɛŬ ŮɑɜŬɘ ˊɞɚɨ ˊɘɞ ɛɘəɟɏɠ. 
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 ȹɘɎɔɟŬɛɛŬ 4.6.: ɀɏůɞɠ ɧɟɞɠ ŬˊɧŰɞɛɤɜ ůŰɟɞűɩɜ ɔɘŬ əɎɗŮ Űɨˊɞ ɞŭɞɨ ŬɜɎ 

Ƀŭɖɔɧ. 

 

 
 

ȷˊɧ Űɞ ˊŬɟŬˊɎɜɤ ŭɘɎɔɟŬɛɛŬ ˊɟɞəɨˊŰŮɘ ɧŰɘ ɞɘ ɞŭɖɔɞɑ ɧŰŬɜ əɘɜɞɨɜŰŬɘ ůŮ 

ŬɡŰɞəɘɜɖŰɧŭɟɞɛɞ ɞɘ ŬˊɧŰɞɛŮɠ ůŰɟɞűɏɠ ŮɑɜŬɘ ŮɚɎɢɘůŰŮɠ əŬɘ ˊɞɚɨ ɚɘɔɧŰŮɟŮɠ 

Ŭˊɧ əɎɗŮ Ɏɚɚɞ Űɨˊɞ ɞŭɞɨ. ȷɡŰɧ ˊɟɞűŬɜɩɠ ůɢŮŰɑɕŮŰŬɘ ɛŮ Űɖɜ ˊɞɚɨ əŬɚɨŰŮɟɖ 

ɢɎɟŬɝɖ Űɤɜ ŬɡŰɞəɘɜɖŰɧŭɟɞɛɤɜ. ȷˊɧ Űɖɜ Ɏɚɚɖ ɞɘ ɞŭɖɔɞɑ ɧŰŬɜ əɘɜɞɨɜŰŬɘ ůŮ 

ŬůŰɘəɐ ɞŭɧ ŰŮɑɜɞɡɜ ɜŬ ɞŭɖɔɞɨɜ ˊɘɞ ŬˊɧŰɞɛŬ əŬɘ ɛŮ ˊŮɟɘůůɧŰŮɟŮɠ ŬˊɧŰɞɛŮɠ 

ůŰɟɞűɏɠ. ȳŰŬɜ ɞŭɖɔɞɨɜ ůŮ ɡˊŮɟŬůŰɘəɐ ɞŭɧ ɖ ůɡɛˊŮɟɘűɞɟɎ Űɞɡɠ ŰŮɑɜŮɘ ɜŬ 

ŮɑɜŬɘ ůŬɜ ŮəŮɑɜɖ Űɤɜ ŬůŰɘəɩɜ ɞŭɩɜ, ŬɚɚɎ əɎˊɤɠ ɓŮɚŰɘɤɛɏɜɖ ůŰɖɜ ˊɚŮɘɞɣɖűɑŬ 

Űɤɜ ɞŭɖɔɩɜ. ɀɧɜɞ ɏɜŬɠ ɞŭɖɔɧɠ űŬɑɜŮŰŬɘ ɜŬ ɏɢŮɘ ŬɟəŮŰɎ ˊŮɟɘůůɧŰŮɟŮɠ 

ŬˊɧŰɞɛŮɠ ůŰɟɞűɏɠ ůŮ ɡˊŮɟŬůŰɘəɐ ɞŭɧ Ŭˊɧ ɧŰɘ ůŮ ŬůŰɘəɐ ˊɞɡ ŬɡŰɧ ɑůɤɠ 

ɞűŮɑɚŮŰŬɘ ɧŰɘ ůŰɖɜ ɡˊŮɟŬůŰɘəɐ ɞŭɧ ˊɞɡ ŰɡɢŬɑɜŮɘ ɜŬ ɞŭɖɔŮɑ ˊɘɞ ůɡɢɜɎ ɏɢŮɘ 

ŬɟəŮŰɏɠ ŬŰɏɚŮɘŮɠ ůŰɞ ůɢŮŭɘŬůɛɧ, ɛŮ ŬˊɞŰɏɚŮůɛŬ ɜŬ ŬɡɝɎɜŮŰŬɘ ɞ Ŭɟɘɗɛɧɠ Űɤɜ 

ŬˊɧŰɞɛɤɜ ůŰɟɞűɩɜ ůɖɛŬɜŰɘəɎ. 

 

ɆɖɛŮɑɤůɖ: ȷɜ ŬˊŮɘəɞɜɘůŰɞɨɜ əŬɘ ŰŬ ŭɘŬɔɟɎɛɛŬŰŬ ŬˊɧŰɞɛɤɜ ŮˊɘŰŬɢɨɜůŮɤɜ 

əŬɘ ŮˊɘɓɟŬŭɨɜůŮɤɜ ŭɘŬˊɘůŰɩɜŮŰŬɘ ɧŰɘ ɘůɢɨŮɘ Űɞ ɑŭɘɞ ɔɘŬ əɎɗŮ Űɨˊɞ ɞŭɞɨ. 

(ȿɘɔɧŰŮɟŮɠ ŬˊɧŰɞɛŮɠ əɘɜɐůŮɘɠ ůŮ ŬɡŰɞəɘɜɖŰɧŭɟɞɛɞ əŬɘ ˊŮɟɘůůɧŰŮɟŮɠ ůŮ 

ŬůŰɘəɐ ɞŭɧ.) 
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 ȹɘɎɔɟŬɛɛŬ 4.7.: ɀɏůɖ ŮˊɘŰɎɢɡɜůɖ əŬɘ ɀɏůɖ ŮˊɘɓɟɎŭɡɜůɖ ŬɜɎ ɞŭɖɔɧ 

 

 
 

ɄŬɟŬŰɖɟŮɑŰŬɘ ɧŰɘ ɖ ɛɏůɖ ŮˊɘŰɎɢɡɜůɖ ɔɘŬ ɧɚɞɡɠ Űɞɡɠ ɞŭɖɔɞɨɠ ŮɑɜŬɘ ˊŮɟɑˊɞɡ ɖ 

ɑŭɘŬ ɛŮ Űɖɜ ɛɏůɖ ŮˊɘɓɟɎŭɡɜůɖ. ȹɖɚŬŭɐ ɞ ɞŭɖɔɧɠ ˊɞɡ ŮˊɘŰŬɢɨɜŮɘ 

ˊŮɟɘůůɧŰŮɟɞ, ŮˊɘɓɟŬŭɨɜŮɘ əŬɘ ˊŮɟɘůůɧŰŮɟɞ. Ⱥˊɘˊɚɏɞɜ Ůɜɩ ɞ Ŭɟɘɗɛɧɠ Űɤɜ 

ŬˊɧŰɞɛɤɜ ŮˊɘŰŬɢɨɜůŮɤɜ ŮɑɜŬɘ ɛŮɔŬɚɨŰŮɟɞɠ Ŭˊɧ Űɤɜ ŮˊɘɓɟŬŭɨɜůŮɤɜ, Ůŭɩ ɖ 

ɛɏůɖ ŮˊɘŰɎɢɡɜůɖ ɏɢŮɘ ɚɑɔɞ ɛɘəɟɧŰŮɟŮɠ Űɘɛɏɠ Ŭˊɧ Űɖɜ ŮˊɘɓɟɎŭɡɜůɖ. 

 

 ȹɘɎɔɟŬɛɛŬ 4.8.: ɀɏůɖ Űɘɛɐ ɛɏůɤɜ ŮˊɘŰŬɢɨɜůŮɤɜ ɔɘŬ əɎɗŮ Űɨˊɞ ɞŭɞɨ ŬɜɎ 

Ƀŭɖɔɧ. 
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ȷˊɧ Űɞ ˊŬɟŬˊɎɜɤ ŭɘɎɔɟŬɛɛŬ ˊɟɞəɨˊŰŮɘ ɧŰɘ ɞɘ ɞŭɖɔɞɑ ɧŰŬɜ əɘɜɞɨɜŰŬɘ ůŮ 

ŬɡŰɞəɘɜɖŰɧŭɟɞɛɞ ɏɢɞɡɜ ˊɞɚɨ ɢŬɛɖɚɧŰŮɟŮɠ ŮˊɘŰŬɢɨɜůŮɘɠ Ŭˊɧ əɎɗŮ Ɏɚɚɞ Űɨˊɞ 

ɞŭɞɨ. ȷɡŰɧ ˊɟɞűŬɜɩɠ ůɢŮŰɑɕŮŰŬɘ ɛŮ Űɖɜ ŬɜɎˊŰɡɝɖ Űɤɜ ɛŮɔŬɚɨŰŮɟɤɜ 

ŰŬɢɡŰɐŰɤɜ ůŰɞɜ ŬɡŰɞəɘɜɖŰɧŭɟɞɛɞ ŬɚɚɎ əŬɘ Űɘɠ ůɡɜŮɢŮɑɠ ɟɞɐɠ ˊɞɡ ŮˊɘŰɟɏˊŮɘ 

Űɖɜ ŭɘŬŰɐɟɖůɖ Űɖɠ ŰŬɢɨŰɖŰŬɠ əŬɘ ŭŮɜ ɢɟŮɘɎɕŮŰŬɘ ɜŬ ɔɑɜɞɜŰŬɘ ůɡɢɜɎ ɛŮɔɎɚŮɠ 

ŬɡɝɞɛŮɘɩůŮɘɠ. ȷˊɧ Űɖɜ Ɏɚɚɖ ɞɘ ɞŭɖɔɞɑ ɧŰŬɜ əɘɜɞɨɜŰŬɘ ůŮ ŬůŰɘəɐ ɞŭɧ ŰŮɑɜɞɡɜ 

ɜŬ ɞŭɖɔɞɨɜ ˊɘɞ ŬˊɧŰɞɛŬ əŬɘ ɛŮ ɜŬ ɏɢɞɡɜ ɛŮɔŬɚɨŰŮɟŮɠ ɛɏůŮɠ ŮˊɘŰŬɢɨɜůŮɘɠ 

Ŭˊɧ əɎɗŮ Ɏɚɚɞ Űɨˊɞ ɞŭɞɨ. ȳŰŬɜ ɞŭɖɔɞɨɜ ůŮ ɡˊŮɟŬůŰɘəɐ ɞŭɧ ɖ ůɡɛˊŮɟɘűɞɟɎ 

Űɞɡɠ ŰŮɑɜŮɘ ɜŬ ŮɑɜŬɘ ůŬɜ ŮəŮɑɜɖ Űɤɜ ŬůŰɘəɩɜ ɞŭɩɜ, ŬɚɚɎ əɎˊɤɠ ɓŮɚŰɘɤɛɏɜɖ 

ůŰɖɜ ˊɚŮɘɞɣɖűɑŬ Űɤɜ ɞŭɖɔɩɜ. ȷɡŰɧ ɘůɢɨŮɘ ɔɘŬ ɧɚɞɡɠ Űɞɡɠ ɞŭɖɔɞɨɠ 

ŬɜŮɝŬɘɟɏŰɤɠ. 

 

 ȹɘɎɔɟŬɛɛŬ 4.9.: ɄɞůɞůŰɧ ɛɏůɖɠ ɢɟɐůɖɠ əɘɜɖŰɞɨ ŰɖɚŮűɩɜɞɡ ŬɜɎ ɛŮŰŬəɑɜɖůɖ 

əŬɘ ˊɞůɞůŰɧ ɛɏɔɘůŰɖɠ ɢɟɐůɖɠ əɘɜɖŰɞɨ ůŮ əɎˊɞɘŬ ɛŮŰŬəɑɜɖůɖ ŬɜɎ Ƀŭɖɔɧ 

 

 
 

ɄŬɟŬŰɖɟŮɑŰŬɘ ɧŰɘ əŬŰɎ ɛɏůɞ ɧɟɞ ɞɘ ɞŭɖɔɞɑ ɢɟɖůɘɛɞˊɞɘɞɨɜ Űɞ əɘɜɖŰɧ Űɞɡɠ Ůɜɩ 

ɞŭɖɔɞɨɜ ˊŮɟɑˊɞɡ 20% ůŮ əɎɗŮ ɛŮŰŬəɑɜɖůɖ Ůɜɩ ɡˊɎɟɢŮɘ ŰɞɡɚɎɢɘůŰɞɜ ɛɑŬ 

ɛŮŰŬəɑɜɖůɖ ˊɞɡ ɞɘ ˊŮɟɘůůɧŰŮɟɞɘ ɞŭɖɔɞɑ Űɞ ɏɢɞɡɜ ɢɟɖůɘɛɞˊɞɘɐůŮɘ ůŮ ˊɞůɞůŰɧ 

ɛŮɔŬɚɨŰŮɟɞ Űɞɡ 80%. Ⱥˊɘˊɚɏɞɜ ɜŬ ůɖɛŮɘɤɗŮɑ ˊɤɠ ɧɚɞɘ ɞɘ ɞŭɖɔɞɑ ŮɑɢŬɜ 

ɛŮŰŬəɑɜɖůɖ ˊɞɡ ŭŮɜ ɢɟɖůɘɛɞˊɞɑɖůŬɜ Űɞ əɘɜɖŰɧ Űɞɡɠ Űɖɚɏűɤɜɞ. 
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 ȹɘɎɔɟŬɛɛŬ 4.10.: ɄɞůɞůŰɧ ɛɏůɖɠ ɢɟɐůɖɠ əɘɜɖŰɞɨ ŰɖɚŮűɩɜɞɡ ŬɜɎ ɛŮŰŬəɑɜɖůɖ 

ůŮ əɎɗŮ Űɨˊɞ ɞŭɞɨ ɢɤɟɘůŰɎ ŬɜɎ Ƀŭɖɔɧ 

 

 
 

ȷˊɧ Űɞ ŭɘɎɔɟŬɛɛŬ ˊɟɞəɨˊŰŮɘ ɧŰɘ ɞɘ ɞŭɖɔɞɑ ɢɟɖůɘɛɞˊɞɘɞɨɜ ˊŮɟɘůůɧŰŮɟɞ Űɞ 

əɘɜɖŰɧ Űɞɡɠ Űɖɚɏűɤɜɞ Ůɜɩ ɞŭɖɔɞɨɜ ůŮ ŬůŰɘəɐ ɞŭɧ, Ůɜɩ ŬɟəŮŰɎ ɚɘɔɧŰŮɟɞ ɧŰŬɜ 

əɘɜɞɨɜŰŬɘ ůŮ ŬɡŰɞəɘɜɖŰɧŭɟɞɛɞ. 

 

 

4.3.2.2. ũŮɜɘəɎ ůɢɧɚɘŬ - ɄŬɟŬŰɖɟɐůŮɘɠ 

 

ȺɝŮŰɎɕɞɜŰŬɠ ŰŬ ŬɜɤŰɏɟɤ ŭɘŬɔɟɎɛɛŬŰŬ ˊɟɞəɨˊŰɞɡɜ ɞɘ Ůɝɐɠ ɓŬůɘəɏɠ 

ˊŬɟŬŰɖɟɐůŮɘɠ: 

 

¶ ɀŮɔŬɚɨŰŮɟŮɠ ŭɘŬűɞɟɏɠ ůŰɖ ŭɘɎɟəŮɘŬ əɑɜɖůɖɠ Ŭˊɧ Űɖɜ ŭɘɎɟəŮɘŬ 

ŭɘŬŭɟɞɛɐɠ ŮɛűŬɜɑɕɞɜŰŬɘ ůŮ ŬůŰɘəɏɠ əŬɘ ɡˊŮɟŬůŰɘəɏɠ ɞŭɞɨɠ, Ůɜɩ ůŰɞɡɠ 

ŬɡŰɞəɘɜɖŰɧŭɟɞɛɞɡɠ ɞɘ ŭɘŬűɞɟɏɠ ŮɑɜŬɘ ˊɞɚɨ ɛɘəɟɏɠ ɔɘŬ ɧɚɞɡɠ Űɞɡɠ 

ɞŭɖɔɞɨɠ. ȷɡŰɧ ˊɘɗŬɜɧɜ ůɡɛɓŬɑɜŮɘ ɔɘŬŰɑ ůŰɞɡɠ ŬɡŰɞəɘɜɖŰɧŭɟɞɛɞɡɠ ŭŮɜ 

ɡˊɎɟɢɞɡɜ ɞɘ əŬɗɡůŰŮɟɐůŮɘɠ Ŭˊɧ Űɞɡɠ űɤŰŮɘɜɞɨɠ ůɖɛŬŰɞŭɧŰŮɠ. 

 

¶ Ƀɘ ɞŭɖɔɞɑ ˊɞɡ ɏɢɞɡɜ Űɖɜ ŰɎůɖ ɜŬ ŮˊɘŰŬɢɨɜɞɡɜ ˊŮɟɘůůɧŰŮɟŮɠ űɞɟɏɠ 

ŬˊɧŰɞɛŬ ŮɑɜŬɘ əŬɘ ŮəŮɑɜɞɘ ˊɞɡ ŮˊɘɓɟŬŭɨɜɞɡɜ ˊɘɞ ůɡɢɜɎ ŬˊɧŰɞɛŬ. 

ȺɜŭŮɢɞɛɏɜɤɠ ůɡɛɓŬɑɜŮɘ ŬɡŰɧ ɚɧɔɞ Űɞɡ ɧŰɘ ɞɘ ɞŭɖɔɞɑ ˊɞɡ ŮˊɘŰŬɢɨɜɞɡɜ 

ˊŮɟɘůůɧŰŮɟɞ ɔɘŬ ɜŬ ůŰŬɛŬŰɐůɞɡɜ ůɨɜŰɞɛŬ əŬɘ ɜŬ ɛɖɜ ŭɖɛɘɞɡɟɔɖɗŮɑ 

ŬŰɨɢɖɛŬ ˊɟɏˊŮɘ ɜŬ Ůˊɏɛɓɞɡɜ ŭɟŬůŰɘəɎ əŬɘ ŬˊɧŰɞɛŬ. 
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¶ Ƀɘ ɞŭɖɔɞɑ ŮˊɘŰŬɢɨɜɞɡɜ ŬˊɧŰɞɛŬ ˊɞɚɨ ˊɘɞ ůɡɢɜɎ Ŭˊɧ ɧŰɘ 

ŮˊɘɓɟŬŭɨɜɞɡɜ ŬˊɧŰɞɛŬ, ˊɘɗŬɜɧɜ ɔɘŬŰɑ ɓɚɏˊɞɜŰŬɠ Űɖɜ ɞŭɧ ɛŮ ɛɘəɟɐ 

əɑɜɖůɖ ɗɏɚɞɡɜ ɜŬ űŰɎůɞɡɜ ɔɟɐɔɞɟŬ ůŰɞɜ ˊɟɞɞɟɘůɛɧ Űɞɡɠ əŬɘ 

ŮˊɘŰŬɢɨɜɞɡɜ, Ůɜɩ ɧŰŬɜ ɗɏɚɞɡɜ ɜŬ ůŰŬɛŬŰɐůɞɡɜ, ŬɟəŮŰɐ ɩɟŬ ˊɟɘɜ 

ɓɚɏˊɞɡɜ ɞɢɐɛŬŰŬ ŬəɘɜɖŰɞˊɞɘɖɛɏɜŬ ɛˊɟɞůŰɎ Űɞɡɠ əŬɘ ůŰŬŭɘŬəɎ 

ɛŮɘɩɜɞɡɜ ŰŬɢɨŰɖŰŬ. 

 

¶ Ƀɘ ɞŭɖɔɞɑ ɛŮ ɛŮɔɎɚɞ ɛɏůɞ ɧɟɞ ŬˊɧŰɞɛɤɜ ŮˊɘŰŬɢɨɜůŮɤɜ ŮɑɜŬɘ əŬɘ 

ŮəŮɑɜɞɘ ɛŮ ɛŮɔɎɚɞ Ŭɟɘɗɛɧ ɛɏɔɘůŰɤɜ ŮˊɘŰŬɢɨɜůŮɤɜ ůŮ əɎˊɞɘŬ 

ɛŮŰŬəɑɜɖůɖ. Ƀɘ ɞŭɖɔɞɑ ˊɞɡ ɗŬ ŮˊɘŰŬɢɨɜɞɡɜ ˊɞɚɚɏɠ űɞɟɏɠ ŬˊɧŰɞɛŬ ůŮ 

ɛɑŬ Űɞɡɠ ɛŮŰŬəɑɜɖůɖ ŮɑɜŬɘ ˊɞɚɨ ˊɘɗŬɜɧ ɧŰɘ ɗŬ ŮˊɘŰŬɢɨɜɞɡɜ ůŮ əɎɗŮ Űɞɡɠ 

ɛŮŰŬəɑɜɖůɖ ˊɞɚɚɏɠ űɞɟɏɠ. 

 

¶ Ƀɘ ŬˊɧŰɞɛŮɠ ůŰɟɞűɏɠ ɧŰŬɜ ɞɘ ɞŭɖɔɞɑ əɘɜɞɨɜŰŬɘ ůŮ ŬɡŰɞəɘɜɖŰɧŭɟɞɛɞ ŮɑɜŬɘ 

ŮɚɎɢɘůŰŮɠ əŬɘ ˊɞɚɨ ɚɘɔɧŰŮɟŮɠ Ŭˊɧ əɎɗŮ Ɏɚɚɞ Űɨˊɞ ɞŭɞɨ. ɆŮ ŬůŰɘəɐ ɞŭɧ 

ˊŬɟŬŰɖɟɞɨɜŰŬɘ ɞɘ ˊŮɟɘůůɧŰŮɟŮɠ ŬˊɧŰɞɛŮɠ ůŰɟɞűɏɠ. ɆŰɖɜ ɡˊŮɟŬůŰɘəɐ 

ɞŭɧ ɖ ůɡɛˊŮɟɘűɞɟɎ Űɤɜ ɞŭɖɔɩɜ ŰŮɑɜŮɘ ɜŬ ŮɑɜŬɘ ɧɛɞɘŬ ɛŮ ŮəŮɑɜɖ ůŰɘɠ 

ŬůŰɘəɏɠ ɞŭɞɨɠ, ŬɚɚɎ əɎˊɤɠ ɓŮɚŰɘɤɛɏɜɖ ůŰɖɜ ˊɚŮɘɞɣɖűɑŬ Űɤɜ ɞŭɖɔɩɜ. 

ɆŮ ŬɡŰɧ ŮɜŭŮɢɞɛɏɜɤɠ ɜŬ ɓɞɖɗɎŮɘ əŬɘ Űɞ ɔŮɔɞɜɧɠ ɧŰɘ ɞɘ ŬɡŰɞəɘɜɖŰɧŭɟɞɛɞɘ 

ŮɑɜŬɘ əŬɚɨŰŮɟŬ ůɢŮŭɘŬůɛɏɜɞɘ əŬɘ ˊɘɞ ˊɟɞůŮɔɛɏɜɞɘ, Ŭűɞɨ ůŮ ŬɡŰɞɨɠ Űɞɡɠ 

ŭɟɧɛɞɡɠ ŬɜŬɛɏɜɞɜŰŬɘ ɛŮɔɎɚŮɠ ŰŬɢɨŰɖŰŮɠ. 

 

¶ ȼ ɛɏůɖ ŮˊɘŰɎɢɡɜůɖ ɔɘŬ ɧɚɞɡɠ Űɞɡɠ ɞŭɖɔɞɨɠ ŮɑɜŬɘ ˊŮɟɑˊɞɡ ɖ ɑŭɘŬ (ɚɑɔɞ 

ɛɘəɟɧŰŮɟɖ) Ŭˊɧ Űɖɜ ɛɏůɖ ŮˊɘɓɟɎŭɡɜůɖ. 

 

¶ Ƀɘ ɞŭɖɔɞɑ ɧŰŬɜ əɘɜɞɨɜŰŬɘ ůŮ ŬůŰɘəɐ ɞŭɧ ŰŮɑɜɞɡɜ ɜŬ ɞŭɖɔɞɨɜ ˊɘɞ ŬˊɧŰɞɛŬ 

əŬɘ ɜŬ ɏɢɞɡɜ ɛŮɔŬɚɨŰŮɟŮɠ ɛɏůŮɠ ŮˊɘŰŬɢɨɜůŮɘɠ, Ůɜɩ ɞɘ ɞŭɖɔɞɑ ɧŰŬɜ 

əɘɜɞɨɜŰŬɘ ůŮ ŬɡŰɞəɘɜɖŰɧŭɟɞɛɞ ɏɢɞɡɜ ˊɞɚɨ ɢŬɛɖɚɧŰŮɟŮɠ ŮˊɘŰŬɢɨɜůŮɘɠ, 

ŮɜŭŮɢɞɛɏɜɤɠ ŭɘɧŰɘ ůŰɞɡɠ ŬɡŰɞəɘɜɖŰɧŭɟɞɛɞɡɠ ɞɘ ɞŭɖɔɞɑ ŭɘŬŰɖɟɞɨɜ 

ůŰŬɗŮɟɐ ŰŬɢɨŰɖŰŬ ɔɘŬ ɛŮɔɎɚŬ ɢɟɞɜɘəɎ ŭɘŬůŰɐɛŬŰŬ . ɆŰɖɜ ɡˊŮɟŬůŰɘəɐ 

ɞŭɧ ɖ ůɡɛˊŮɟɘűɞɟɎ Űɞɡɠ ŰŮɑɜŮɘ ɜŬ ŮɑɜŬɘ ɚɑɔɞ əŬɚɨŰŮɟɖ Ŭˊɧ ŮəŮɑɜɖ Űɤɜ 

ŬůŰɘəɩɜ ɞŭɩɜ. 

 

¶ Ƀɘ ɞŭɖɔɞɑ ɢɟɖůɘɛɞˊɞɘɞɨɜ ˊŮɟɘůůɧŰŮɟɞ Űɞ əɘɜɖŰɧ Űɞɡɠ Űɖɚɏűɤɜɞ Ůɜɩ 

ɞŭɖɔɞɨɜ ůŮ ŬůŰɘəɐ ɞŭɧ, Ůɜɩ ŬɟəŮŰɎ ɚɘɔɧŰŮɟɞ ɧŰŬɜ əɘɜɞɨɜŰŬɘ ůŮ 

ŬɡŰɞəɘɜɖŰɧŭɟɞɛɞ. ȷɡŰɧ ˊɘɗŬɜɧɜ ɜŬ ɞűŮɑɚŮŰŬɘ ůŰɞ ɧŰɘ ůŰɘɠ ŬůŰɘəɏɠ ɞŭɞɨɠ 

ɞ ɞŭɖɔɧɠ əɘɜŮɑŰŬɘ ɛŮ ˊɘɞ ɛɘəɟɐ ŰŬɢɨŰɖŰŬ əŬɘ ˊɟŬɔɛŬŰɞˊɞɘŮɑ 

ˊŮɟɘůůɧŰŮɟŮɠ ůŰɎůŮɘɠ. 
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4.3.3. ȺɘůŬɔɤɔɐ ŭŮŭɞɛɏɜɤɜ ůŰɞ Ůɘŭɘəɧ ůŰŬŰɘůŰɘəɧ ˊɟɧɔɟŬɛɛŬ 

 

ɀŮŰɎ Űɖɜ ŰŮɚɘəɐ ŭɘŬɛɧɟűɤůɖ Űɤɜ ˊɘɜɎəɤɜ ůŰɞ ɚɞɔɘůɛɘəɧ Microsoft Excel, ŰŬ 

ůŰɞɘɢŮɑŬ ɛŮŰŬűɏɟɗɖəŬɜ ůŰɞ Ůɘŭɘəɧ ɚɞɔɘůɛɘəɧ ůŰŬŰɘůŰɘəɐɠ ŬɜɎɚɡůɖɠ SPSS 

Statistics. ȼ ŮɘůŬɔɤɔɐ Űɞɡɠ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ŬɟɢɘəɎ ůŰɞ ˊŮŭɑɞ ŭŮŭɞɛɏɜɤɜ 

(data view), Űɞ ɞˊɞɑɞ ŭɏɢŮŰŬɘ ůŰɞɘɢŮɑŬ ɛɧɜɞ ŬɟɘɗɛɖŰɘəɐɠ ɛɞɟűɐɠ. ɆŰɖ 

ůɡɜɏɢŮɘŬ əŬɗɞɟɑůŰɖəŮ ůŰɞ ˊŮŭɑɞ ɛŮŰŬɓɚɖŰɩɜ (variable view) Űɞ ɧɜɞɛŬ, ɞ 

Űɨˊɞɠ, ɞ Ŭɟɘɗɛɧɠ Űɤɜ ɣɖűɑɤɜ əɎɗŮ ɛŮŰŬɓɚɖŰɐɠ əŬɘ Űɞ Ŭɜ ɖ ɛŮŰŬɓɚɖŰɐ ŮɑɜŬɘ 

ůɡɜŮɢɐɠ (scale) ɐ ŭɘŬəɟɘŰɐ (nominal ɐ ordinal). ȺˊɘůɖɛŬɑɜŮŰŬɘ ɧŰɘ nominal 

ɞɜɞɛɎɕŮŰŬɘ ɛɘŬ ɛŮŰŬɓɚɖŰɐ ɧŰŬɜ ɞɘ ŬˊŬɜŰɐůŮɘɠ Űɖɠ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ɓɎůŮɘ 

əŬŰɎŰŬɝɖɠ. 

 

 
ȺɘəɧɜŬ 4.5.: ɄŬɟɎŭŮɘɔɛŬ ŮɘůŬɔɤɔɐɠ ŭŮŭɞɛɏɜɤɜ ůŰɞ ɚɞɔɘůɛɘəɧ. 
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ȺɘəɧɜŬ 4.6.: ɄŬɟɎŭŮɘɔɛŬ əŬɗɞɟɘůɛɞɨ ɛŮŰŬɓɚɖŰɩɜ ůŰɞ ɚɞɔɘůɛɘəɧ. 

 

ȷɟɢɘəɎ ŮɚɏɔɢŮŰŬɘ ɖ ůɡůɢɏŰɘůɖ ɛŮŰŬɝɨ Űɤɜ ŬɜŮɝɎɟŰɖŰɤɜ ɛŮŰŬɓɚɖŰɩɜ. ȳɚŮɠ ɞɘ 

ŮˊɘɚŮɔɛɏɜŮɠ ɛŮŰŬɓɚɖŰɏɠ ŬɜŬɚɨɞɜŰŬɘ ŬɜɎ ɕŮɨɔɖ əŬɘ ˊɟɞəɨˊŰɞɡɜ ɞɘ 

ůɡɜŰŮɚŮůŰɏɠ ůɡůɢɏŰɘůɖɠ Pearson əŬɘ Spearman. Ƀɘ ůɡɜŰŮɚŮůŰɏɠ əɡɛŬɑɜɞɜŰŬɘ 

Ŭˊɧ -1.00 ˊɞɡ ůɖɛŬɑɜŮɘ ŰŮɚŮɑŬ ŬɜŰɘůŰɟɧűɤɠ ůɡůɢɏŰɘůɖ ɏɤɠ +1.00 ˊɞɡ 

ůɖɛŬɑɜŮɘ ŰɏɚŮɘŬ ŬɜɎɚɞɔɖ ůɡůɢɏŰɘůɖ, Ůɜɩ ɞ ůɡɜŰŮɚŮůŰɐɠ 0.00 ŭɖɚɩɜŮɘ ŰŮɚŮɑŬ 

ŬůɡůɢɏŰɘůŰŮɠ ɛŮŰŬɓɚɖŰɏɠ. ȺˊɘůɖɛŬɑɜŮŰŬɘ ɧŰɘ ˊŬɟɎ Űɞɡɠ ɞɟɘůɛɞɨɠ ŬɡŰɞɨɠ ŭŮɜ 

ɡˊɎɟɢŮɘ ůɡɔəŮəɟɘɛɏɜɞɠ əŬɜɧɜŬɠ Ŭˊɞŭɞɢɐɠ ɐ Ŭˊɧɟɟɘɣɖɠ ɕŮɨɔɞɡɠ 

ɛŮŰŬɓɚɖŰɩɜ ˊɟɞɠ ŬɜɎɚɡůɖ, ˊŬɟɎ ɛɧɜɞ ɖ əɟɑůɖ Űɞɡ ŮɟŮɡɜɖŰɐ. ũŮɜɘəɩɠ, ŭŮɜ 

ŮˊɘɚɏɔŮŰŬɘ ɜŬ ɡˊɎɟɢɞɡɜ ůŰɞɜ ɛɞɜŰɏɚɞ ɛŮŰŬɓɚɖŰɏɠ ɛŮ ɡɣɖɚɐ ůɡůɢɏŰɘůɖ 

ɛŮŰŬɝɨ Űɞɡɠ. 

 

ɆŰɖ ůɡɜɏɢŮɘŬ ŮɚɏɔɢŮŰŬɘ ɖ ůɡůɢɏŰɘůɖ ɛŮŰŬɝɨ ŬɜŮɝɎɟŰɖŰɤɜ ɛŮŰŬɓɚɖŰɩɜ ɛŮ Űɖɜ 

ŮɝŬɟŰɖɛɏɜɖ. ɆŮ ŬɡŰɐɜ Űɖɜ ˊŮɟɑˊŰɤůɖ ŮɑɜŬɘ ŮˊɘɗɡɛɖŰɧ ɞɘ əɎɗŮ ŬɜŮɝɎɟŰɖŰɖ 

ɛŮŰŬɓɚɖŰɐ ˊɞɡ ŮˊɘɚɏɔŮŰŬɘ ɜŬ ɏɢŮɘ ɡɣɖɚɐ ůɡůɢɏŰɘůɖ ɛŮ Űɖɜ ŮɝŬɟŰɖɛɏɜɖ ɔɘŬ ɜŬ 

Űɖɜ ˊɟɞůŭɘɞɟɑɕŮɘ ůɤůŰɎ. 
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ɇŬ ɓɐɛŬŰŬ Űɤɜ ŮɜŰɞɚɩɜ ɔɘŬ Űɞ ůəɞˊɧ ŬɡŰɧ ŮɑɜŬɘ:  Analyze -> Correlate -> 

Bivariate  əŬɘ ɏˊŮɘŰŬ ŮˊɘɚɏɔɞɜŰŬɘ ɞɘ ɛŮŰŬɓɚɖŰɏɠ ˊɞɡ ŮɑɜŬɘ ŮˊɘɗɡɛɖŰɧ ɜŬ 

ŭɘŮɟŮɡɜɖɗɞɨɜ.  

 

 
ȺɘəɧɜŬ 4.7.: ȹɘŬŭɘəŬůɑŬ ůɡůɢɏŰɘůɖɠ ɛŮŰŬɓɚɖŰɩɜ.  

 


