
 
 

ʋʅʀɺɽʈɿʀʊɽʊ ʋ ʅʆɺʆʄ ʉɸɼʋ 

ʇʆɲʆʇʈʀɺʈɽɼʅʀ ʌɸʂʋʃʊɽʊ 

ɸɻʈʆɽʂʆʅʆʄʀɱɸ 
 

 

 

 

 

 

ʇʈɽɼɺʀɫɸɳɽ ʇʈʆʀɿɺʆɼʅʆ ɽʂʆʅʆʄʉʂʀʍ 

ʇʆʂɸɿɸʊɽɲɸ ʈɸʊɸʈʉʂɽ ʇʈʆʀɿɺʆɼɳɽ ʋ 

ʈɽʇʋɹʃʀʎʀ ʉʈʇʉʂʆɱ 

ɼʆʂʊʆʈʉʂɸ ɼʀʉɽʈʊɸʎʀɱɸ 

 

 

 

 

 

 

 

 

ʄʝʥʪʦʨ:                                        ʂʘʥʜʠʜʘʪ:  ʄʠʨʦʩʣʘʚ ʅʝʜʝˀʢʦʚʠ˂ Mʉʮ 

ʇʨʦʬ. ʜʨ ɹʝʙʘ ʄʫʪʘʚ˅ʠ˂ 

ʇʨʦʬ. ʜʨ ʊʠʭʦʤʠʨ ɿʦʨʘʥʦʚʠ˂           

 

 

 

ʅʦʚʠ ʉʘʜ, 2019 ʛʦʜʠʥʝ 
 

ʋʅʀɺɽʈɿʀʊɽʊ ʋ ʅʆɺʆʄ ʉɸɼʋ 
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ʋʅʀɺɽʈɿʀʊɽʊ ʋ ʅʆɺʆʄ ʉɸɼʋ 

ʇʆɲʆʇʈʀɺʈɽɼʅʀ ʌɸʂʋʃʊɽʊ 

ɸɻʈʆɽʂʆʅʆʄʀɱɸ 
 

 

 

 

 

 

ʇʈɽɼɺʀɫɸɳɽ ʇʈʆʀɿɺʆɼʅʆ ɽʂʆʅʆʄʉʂʀʍ 

ʇʆʂɸɿɸʊɽɲɸ ʈɸʊɸʈʉʂɽ ʇʈʆʀɿɺʆɼɳɽ ʋ 

ʈɽʇʋɹʃʀʎʀ ʉʈʇʉʂʆɱ 

ɼʆʂʊʆʈʉʂɸ ɼʀʉɽʈʊɸʎʀɱɸ 

 

 

 

 

 

 

 

 

ʄʝʥʪʦʨ:                                        ʂʘʥʜʠʜʘʪ:  ʄʠʨʦʩʣʘʚ ʅʝʜʝˀʢʦʚʠ˂ Mʉʮ 

ʇʨʦʬ. ʜʨ ɹʝʙʘ ʄʫʪʘʚ˅ʠ˂ 

ʇʨʦʬ. ʜʨ ʊʠʭʦʤʠʨ ɿʦʨʘʥʦʚʠ˂           

 

 

 

ʅʦʚʠ ʉʘʜ, 2019 ʛʦʜʠʥʝ 
 

ʋʅʀɺɽʈɿʀʊɽʊ ʋ ʅʆɺʆʄ ʉɸɼʋ 

 

  



II  

 

ʂʦʤʠʩʠʿʘ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

ʏʣʘʥʦʚʠ ʢʦʤʠʩʠʿʝ: 

1. ɼʨ ɱʘʥ ɹʦ˂ʘʥʩʢʠ, ʧʨʝʜʩʝʜʥʠʢ, 

ʨʝʜʦʚʥʠ ʧʨʦʬʝʩʦʨ 

ʅʘʫʯʥʘ ʦʙʣʘʩʪ: 

ʈʘʪʘʨʩʪʚʦ ʠ ʧʦʚʨʪʘʨʩʪʚʦ 

ʇʦˀʦʧʨʠʚʨʝʜʥʠ ʬʘʢʫʣʪʝʪ, ʋʥʠʚʝʨʟʠʪʝʪ  

ʅʦʚʠ ʉʘʜ 

 

 

2. ɼʨ ɹʝʙʘ ʄʫʪʘʚ˅ʠ˂, ʤʝʥʪʦʨ, 

ʚʘʥʨʝʜʥʠ ʧʨʦʬʝʩʦʨ 

ʅʘʫʯʥʘ ʦʙʣʘʩʪ: 

ʂʚʘʥʪʠʪʘʪʠʚʥʝ ʤʝʪʦʜʝ ʫ ʘʛʨʦʝʢʦʥʦʤʠʿʠ 

ʇʦˀʦʧʨʠʚʨʝʜʥʠ ʬʘʢʫʣʪʝʪ, ʋʥʠʚʝʨʟʠʪʝʪ 

ʅʦʚʠ ʉʘʜ 

 

 

3. ɼʨ ʊʠʭʦʤʠʨ ɿʦʨʘʥʦʚʠ˂, ʤʝʥʪʦʨ, 

ʚʘʥʨʝʜʥʠ ʧʨʦʬʝʩʦʨ 

ʅʘʫʯʥʘ ʦʙʣʘʩʪ: 

ʀʥʬʦʨʤʘʪʠʢʘ ʠ ʠʥʬʦʨʤʘʮʠʦʥʠ ʩʠʩʪʝʤʠ 

ʇʦˀʦʧʨʠʚʨʝʜʥʠ ʬʘʢʫʣʪʝʪ, ʋʥʠʚʝʨʟʠʪʝʪ 

ʅʦʚʠ ʉʘʜ 

 

 

4. ɼʨ ʅʝʙʦʿʰʘ ʅʦʚʢʦʚʠ˂, ʯʣʘʥ  

ʨʝʜʦʚʥʠ ʧʨʦʬʝʩʦʨ 

ʅʘʫʯʥʘ ʦʙʣʘʩʪ: 

ʄʝʥʘ˅ʤʝʥʪ ʠ ʦʨʛʘʥʠʟʘʮʠʿʘ ʫ 

ʧʦˀʦʧʨʠʚʨʝʜʠ 

ʇʦˀʦʧʨʠʚʨʝʜʥʠ ʬʘʢʫʣʪʝʪ, ʋʥʠʚʝʨʟʠʪʝʪ 

ʅʦʚʠ ʉʘʜ 

 

 

5. ɼʨ ʆʪʠʣʠʿʘ ʉʝʜʣʘʢ, ʯʣʘʥ 

ʨʝʜʦʚʥʠ ʧʨʦʬʝʩʦʨ 

ʅʘʫʯʥʘ ʦʙʣʘʩʪ: 

ʂʚʘʥʪʠʪʘʪʠʚʥʠ ʤʝʪʦʜʠ ʫ ʝʢʦʥʦʤʠʿʠ  

ɽʢʦʥʦʤʩʢʠ ʬʘʢʫʣʪʝʪ, ʋʥʠʚʝʨʟʠʪʝʪ ʅʦʚʠ ʉʘʜ 

 



III  

 

ʋʅʀɺɽʈɿʀʊɽʊ ʋ ʅʆɺʆʄ ʉɸɼʋ    

ʇʆɲʆʇʈʀɺʈɽɼʅʀ ʌɸʂʋʃʊɽʊ  
         

ʂɲʋʏʅɸ ɼʆʂʋʄɽʅʊɸʎʀɱʉʂɸ ʀʅʌʆʈʄɸʎʀɱɸ  

 
ʈʝʜʥʠ ʙʨʦʿ:  

ʈɹʈ  

 

ʀʜʝʥʪʠʬʠʢʘʮʠʦʥʠ ʙʨʦʿ:  

ʀɹʈ  

 

ʊʠʧ ʜʦʢʫʤʝʥʪʘʮʠʿʝ:  

ʊɼ  
ʄʦʥʦʛʨʘʬʩʢʘ ʜʦʢʫʤʝʥʪʘʮʠʿʘ 

ʊʠʧ ʟʘʧʠʩʘ:  

ʊɿ  
ʊʝʢʩʪʫʘʣʥʠ ʰʪʘʤʧʘʥʠ ʤʘʪʝʨʠʿʘʣ 

ɺʨʩʪʘ ʨʘʜʘ (ʜʠʧʣ., ʤʘʛ., ʜʦʢʪ.):  

ɺʈ  
ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ  

ʀʤʝ ʠ ʧʨʝʟʠʤʝ ʘʫʪʦʨʘ:  

ɸʋ  
ʄʠʨʦʩʣʘʚ ʅʝʜʝˀʢʦʚʠ˂  

ʄʝʥʪʦʨ (ʪʠʪʫʣʘ, ʠʤʝ, ʧʨʝʟʠʤʝ, 

ʟʚʘˁʝ):  

ʄʅ  

ɼʨ ɹʝʙʘ ʄʫʪʘʚ˅ʠ˂, ʚʘʥʨʝʜʥʠ ʧʨʦʬʝʩʦʨ 

ɼʨ ʊʠʭʦʤʠʨ ɿʦʨʘʥʦʚʠ˂, ʚʘʥʨʝʜʥʠ ʧʨʦʬʝʩʦʨ 

ʅʘʩʣʦʚ ʨʘʜʘ:  

ʅʈ  

ʇʨʝʜʚʠʹʘˁʝ ʧʨʦʠʟʚʦʜʥʦ ʝʢʦʥʦʤʩʢʠʭ 

ʧʦʢʘʟʘʪʝˀʘ ʨʘʪʘʨʩʢʝ ʧʨʦʠʟʚʦʜˁʝ ʫ 

ʈʝʧʫʙʣʠʮʠ ʉʨʧʩʢʦʿ  

ɱʝʟʠʢ ʧʫʙʣʠʢʘʮʠʿʝ:  

ɱʇ  
ʉʨʧʩʢʠ (˂ʠʨʠʣʠʮʘ) 

ɱʝʟʠʢ ʠʟʚʦʜʘ:  

ɱʀ  
ʩʨʧʩʢʠ / ʝʥʛʣʝʩʢʠ 

ɿʝʤˀʘ ʧʫʙʣʠʢʦʚʘˁʘ:  

ɿʇ  
ʈʝʧʫʙʣʠʢʘ ʉʨʙʠʿʘ  

ʋʞʝ ʛʝʦʛʨʘʬʩʢʦ ʧʦʜʨʫʯʿʝ:  

ʋɻʇ  
ɸʇ ɺʦʿʚʦʜʠʥʘ  

ɻʦʜʠʥʘ:  

ɻʆ  
2019 

ʀʟʜʘʚʘʯ:  

ʀɿ  
ʘʫʪʦʨʩʢʠ ʨʝʧʨʠʥʪ  

ʄʝʩʪʦ ʠ ʘʜʨʝʩʘ:  

ʄɸ  
ʅʦʚʠ ʉʘʜ, ʊʨʛ ɼʦʩʠʪʝʿʘ ʆʙʨʘʜʦʚʠ˂ʘ 8  

ʌʠʟʠʯʢʠ ʦʧʠʩ ʨʘʜʘ:  

ʌʆ  

(ʙʨʦʿ ʧʦʛʣʘʚˀʘ 6 / ʩʪʨʘʥʠʮʘ 178 (161 ʩʪʨʘʥʘ 
ʦʩʥʦʚʥʦʛ ʪʝʢʩʪʘ ʠ 17 ʩʪʨʘʥʘ ʧʨʠʣʦʛʘ) / 

ʪʘʙʝʣʘ 155/ ʩʣʠʢʘ 2/ ʛʨʘʬʠʢʦʥʘ 68/ 

ʨʝʬʝʨʝʥʮʠ 109/ ʧʨʠʣʦʛʘ 17)  

ʅʘʫʯʥʘ ʦʙʣʘʩʪ:  

ʅʆ  
ɸʛʨʦʝʢʦʥʦʤʠʿʘ  

ʅʘʫʯʥʘ ʜʠʩʮʠʧʣʠʥʘ:  

ʅɼ  
ʂʚʘʥʪʠʪʘʪʠʚʥʝ ʤʝʪʦʜʝ ʫ ʘʛʨʦʝʢʦʥʦʤʠʿʠ  



IV  

 

ʇʨʝʜʤʝʪʥʘ ʦʜʨʝʜʥʠʮʘ, ʢˀʫʯʥʝ 

ʨʝʯʠ:  

ʇʆ  

ʈʘʪʘʨʩʪʚʦ, ʧʨʦʠʟʚʦʜʥʠ ʧʦʢʘʟʘʪʝˀʠ, 

ʝʢʦʥʦʤʩʢʠ ʧʦʢʘʟʘʪʝˀʠ, ʧʨʝʜʚʠʹʘˁʝ, 

ʈʝʧʫʙʣʠʢʘ ʉʨʧʩʢʘ 

ʋɼʂ  338.435:[633:334.722.24](043.3) 

ʏʫʚʘ ʩʝ:  

ʏʋ  

ʋ ʙʠʙʣʠʦʪʝʮʠ ʇʦˀʦʧʨʠʚʨʝʜʥʦʛ ʬʘʢʫʣʪʝʪʘ, 

ʋʥʠʚʝʨʟʠʪʝʪʘ ʫ ʅʦʚʦʤ ʉʘʜʫ, 

21000 ʅʦʚʠ ʉʘʜ, ʊʨʛ ɼʦʩʠʪʝʿʘ ʆʙʨʘʜʦʚʠ˂ʘ 8, 

Republika Srbija 

ɺʘʞʥʘ ʥʘʧʦʤʝʥʘ:  

ɺʅ  
ʅʝʤʘ  

ʀʟʚʦʜ:  

ʀɿ  

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ ʧʦʜ ʥʘʩʣʦʚʦʤ Ăʇʨʝʜʚʠʹʘˁʝ ʧʨʦʠʟʚʦʜʥʦ ʝʢʦʥʦʤʩʢʠʭ 

ʧʦʢʘʟʘʪʝˀʘ ʨʘʪʘʨʩʢʝ ʧʨʦʠʟʚʦʜˁʝ ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʧʩʢʦʿñ ʫʨʘʹʝʥʘ ʿʝ ʫ ʩʢʣʦʧʫ 

ʜʦʢʪʦʨʩʢʠʭ ʩʪʫʜʠʿʘ ʥʘ ʇʦˀʦʧʨʠʚʨʝʜʥʦʤ ʬʘʢʫʣʪʝʪʫ ʫ ʅʦʚʦʤ ʉʘʜʫ, ʥʘ ʩʤʝʨʫ 

Aʛʨʦʝʢʦʥʦʤʠʿʘ. ʇʦʪʨʝʙʘ ʟʘ ʠʩʪʨʘʞʠʚʘˁʝʤ ʧʨʦʠʟʠʰʣʘ ʿʝ ʠʟ ʯʠˁʝʥʠʮʝ 

ʜʦʩʘʜʘʰˁʝʛ ʥʝʧʦʩʪʦʿʘˁʘ ʦʜʛʦʚʘʨʘʿʫ˂ʝʛ ʤʝʭʘʥʠʟʤʘ ʧʨʝʜʚʠʹʘˁʘ ʥʘ ʤʘʢʨʦ ʠ ʤʠʢʨʦ 

ʥʠʚʦʫ ʫ ʨʘʪʘʨʩʢʦʿ ʧʨʦʠʟʚʦʜˁʠ, ʩ ʦʙʟʠʨʦʤ ʜʘ ʫʧʨʘʚʦ ʦʚʘ ʛʨʘʥʘ ʧʦˀʦʧʨʠʚʨʝʜʝ 

ʯʠʥʠ ˁʝʥʫ ʦʩʥʦʚʫ ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʧʩʢʦʿ. 

ʇʨʝʜʤʝʪ ʠʩʪʨʘʞʠʚʘˁʘ ʫ ʦʚʦʤ ʨʘʜʫ ʿʝ ʘʥʘʣʠʟʘ ʧʨʦʤʝʥʘ ʠ ʙʫʜʫ˂ʝ ʪʝʥʜʝʥʮʠʿʝ 

ʧʨʦʠʟʚʦʜʥʠʭ ʧʦʢʘʟʘʪʝˀʘ (ʧʦʚʨʰʠʥʘ, ʧʨʦʠʟʚʦʜˁʘ, ʧʨʠʥʦʩ) ʠ ʝʢʦʥʦʤʩʢʠʭ 

ʧʦʢʘʟʘʪʝˀʘ (ʮʝʥʝ ʠ ʧʘʨʠʪʝʪʠ ʮʝʥʘ) ʩʣʝʜʝ˂ʠʭ ʛʨʫʧʘ ʨʘʪʘʨʩʢʠʭ ʫʩʝʚʘ ʫ ʈʝʧʫʙʣʠʮʠ 

ʉʨʧʩʢʦʿ: ʞʠʪʘʨʠʮʘ (ʧʰʝʥʠʮʝ, ʨʘʞʠ, ʿʝʯʤʘ, ʦʚʩʘ, ʢʫʢʫʨʫʟʘ), ʠʥʜʫʩʪʨʠʿʩʢʦʛ ʙʠˀʘ 

(ʩʦʿʝ, ʫˀʘʥʝ ʨʝʧʠʮʝ, ʩʫʥʮʦʢʨʝʪʘ, ʜʫʚʘʥʘ) ʠ ʢʨʤʥʦʛ ʙʠˀʘ (ʜʝʪʝʣʠʥʝ, ʣʫʮʝʨʢʝ, 

ʢʫʢʫʨʫʟʘ ʟʘ ʢʨʤʫ, ʩʪʦʯʥʝ ʨʝʧʝ). 

ʆʩʥʦʚʥʠ ʮʠˀ ʙʠʦ ʿʝ ʬʦʨʤʫʣʠʩʘˁʝ ʢʚʘʥʪʠʪʘʪʠʚʥʠʭ ʤʦʜʝʣʘ ʟʘ ʧʨʝʜʚʠʹʘˁʝ 

ʧʨʦʠʟʚʦʜʥʦ ʝʢʦʥʦʤʩʢʠʭ ʧʦʢʘʟʘʪʝˀʘ ʨʘʪʘʨʩʢʝ ʧʨʦʠʟʚʦʜˁʝ ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʧʩʢʦʿ 

ʥʘ ʦʩʥʦʚʫ ʘʥʘʣʠʟʝ ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʚʨʝʤʝʥʩʢʝ ʩʝʨʠʿʝ ʧʦʜʘʪʘʢʘ. ɺʨʝʤʝʥʩʢʘ ʩʝʨʠʿʘ 

ʧʦʜʘʪʘʢʘ ʩʝ ʢʨʝʪʘʣʘ ʫ ʨʘʩʧʦʥʫ ʦʜ 1996 ʜʦ 2017. ʛʦʜʠʥʝ, ʘ ʧʨʝʜʚʠʹʘˁe ʿʝ 

ʦʙʫʭʚʘʪʠʣʦ ʧʝʪʦʛʦʜʠʰˁʠ ʧʝʨʠʦʜ ʦʜ 2018 ʜʦ 2022. ʛʦʜʠʥʝ. 

ɿʘ ʧʦʪʨʝʙʝ ʠʩʪʨʘʞʠʚʘˁʘ ʢʦʨʠʩʪʠʦ ʩʝ ʤʝʪʦʜ ʜʝʩʢʨʠʧʪʠʚʥʝ ʘʥʘʣʠʟʝ ʠ ʪʦ ʜʘ ʙʠ ʩʝ 

ʘʥʘʣʠʟʠʨʘʣʘ ʧʦʩʤʘʪʨʘʥʘ ʦʙʝʣʝʞʿʘ ʫ ʨʘʪʘʨʩʢʦʿ ʧʨʦʠʟʚʦʜˁʠ ʫ ʧʝʨʠʦʜʫ 1996.-2017. 

ʛʦʜʠʥʘ. ʋ ʩʚʨʭʫ ʦʙʿʘʰˁʘʚʘˁʘ ʠ ʧʨʦʮʝˁʠʚʘˁʘ ʚʘʨʠʿʘʙʠʣʠʪʝʪʘ, ʪʝ ʩʪʘʪʠʩʪʠʯʢʦʛ 

ʟʘʢˀʫʯʠʚʘˁʘ ʠ ʧʨʝʜʚʠʹʘˁʘ ʧʦʥʘʰʘˁʘ ʧʦʩʤʘʪʨʘʥʠʭ ʧʦʿʘʚʘ ʫ ʙʫʜʫ˂ʥʦʩʪʠ 

ʢʦʨʠʩʪʠʣʘ ʩʝ ʘʥʘʣʠʪʠʯʢʘ ʩʪʘʪʠʩʪʠʯʢʘ ʤʝʪʦʜʘ. 

ʇʨʝʜʚʠʹʘˁʝ ʧʦʩʤʘʪʨʘʥʠʭ ʧʦʿʘʚʘ ʫ ʨʘʪʘʨʩʢʦʿ ʧʨʦʠʟʚʦʜˁʠ ʈʝʧʫʙʣʠʢʝ ʉʨʧʩʢʝ 

ʦʜʥʦʩʠ ʩʝ ʥʘ ʧʝʪʦʛʦʜʠʰˁʠ ʧʝʨʠʦʜ, (2018-2022), ʘ ʟʘ ʧʨʝʜʚʠʹʘˁʝ ʩʫ ʢʦʨʠʰ˂ʝʥʠ 

ɸRIMA (Autoregressive Integrated Moving Average) ʤʦʜʝʣʠ ʢʦʿʠ ʩʝ ʙʘʟʠʨʘʿʫ ʥʘ 

ʘʥʘʣʠʟʠ ʚʨʝʤʝʥʩʢʠʭ ʩʝʨʠʿʘ. 

ʇʨʝʪʧʦʩʪʘʚʢʘ ʜʘ ʧʨʝʜʚʠʹʘˁʝ ʧʨʦʠʟʚʦʜʥʦ ʝʢʦʥʦʤʩʢʠʭ ʧʦʢʘʟʘʪʝˀʘ ʜʦʧʨʠʥʦʩʠ 

ʙʦˀʝʤ ʤʘʢʨʦ ʠ ʤʠʢʨʦ ʝʢʦʥʦʤʩʢʦʤ ʧʣʘʥʠʨʘˁʫ ʨʘʟʚʦʿʘ ʨʘʪʘʨʩʢʝ ʧʨʦʠʟʚʦʜˁʝ ʠ 



V 

 

ʮʝʣʦʢʫʧʥʝ ʧʦˀʦʧʨʠʚʨʝʜʝ ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʧʩʢʦʿ ʿʝ ʧʦʪʚʨʹʝʥʘ ʜʦʙʠʿʝʥʠʤ 

ʨʝʟʫʣʪʘʪʠʤʘ ʢʚʘʥʪʠʪʘʪʠʚʥʝ ʘʥʘʣʠʟʝ ʢʦʿʠ ʧʦʢʘʟʫʿʫ ʜʘ ʨʘʟʣʠʯʠʪʠ ʨʘʪʘʨʩʢʠ ʫʩʝʚʠ 

ʠʤʘʿʫ ʨʘʟʣʠʯʠʪʝ ʪʝʥʜʝʥʮʠʿʝ ʧʨʦʠʟʚʦʜʥʠʭ ʠ ʝʢʦʥʦʤʩʢʠʭ ʧʦʢʘʟʘʪʝˀʘ ʫ ʙʫʜʫ˂ʝʤ 

ʧʝʪʦʛʦʜʠʰˁʝʤ ʧʝʨʠʦʜʫ. ʆʚʦ ʿʝ ʧʨʚʠ ʢʦʨʘʢ ʢʦʿʠ ʧʨʝʪʭʦʜʠ ʩʘʤʦʤ ʧʣʘʥʠʨʘˁʫ, 

ʙʠʣʦ ʜʘ ʩʝ ʨʘʜʠ ʦ ˁʝʛʦʚʦʤ ʤʠʢʨʦ ʠʣʠ ʤʘʢʨʦ ʥʠʚʦʫ. 

ʇʨʝʪʧʦʩʪʘʚʢʘ ʜʘ ʨʘʪʘʨʩʢʘ ʧʨʦʠʟʚʦʜˁʘ ʧʨʝʜʩʪʘʚˀʘ ʦʢʦʩʥʠʮʫ ʧʦˀʦʧʨʠʚʨʝʜʥʝ 

ʧʨʦʠʟʚʦʜˁʝ ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʧʩʢʦʿ, ʘ ˁʝʥʠ ʨʝʟʫʣʪʘʪʠ ʩʫ ʫ ʤʥʦʛʦʤʝ ʧʦʜʨʝʹʝʥʠ 

ʧʨʠʨʦʜʥʠʤ ʠ ʜʨʫʰʪʚʝʥʦ ʝʢʦʥʦʤʩʢʠʤ ʫʩʣʦʚʠʤʘ ʿʝ ʧʦʪʚʨʹʝʥʘ ʧʨʦʮʝʥʪʦʤ ʫʯʝʰ˂ʘ 

ʨʘʪʘʨʩʢʝ ʧʨʦʠʟʚʦʜˁʝ ʫ ʫʢʫʧʥʠʤ ʦʨʘʥʠʯʥʠʤ ʠ ʦʙʨʘʜʠʚʠʤ ʧʦʚʨʰʠʥʘʤʘ, ʪʝ ˁʝʥʦʤ 

ʧʨʝʜʚʠʹʝʥʦʤ ʪʝʥʜʝʥʮʠʿʦʤ ʨʘʩʪʘ. ʅʘʠʤʝ, ʧʨʦʩʝʯʥʦ ʫʯʝʰ˂ʝ ʞʠʪʘ ʫ ʟʘʩʝʿʘʥʠʤ 

ʦʨʘʥʠʮʘʤʘ ʿʝ ʠʟʥʦʩʠʣʦ ʧʨʝʢʦ ʜʚʝ ʪʨʝ˂ʠʥʝ ʠʣʠ 67,21%, ʜʦʢ ʿʝ ʧʨʦʮʝʥʘʪ ʫʯʝʰ˂ʘ 

ʧʦʚʨʰʠʥʘ ʧʦʜ ʠʥʜʫʩʪʨʠʿʩʢʠʤ ʠ ʢʨʤʥʠʤ ʙʠˀʝʤ ʙʠʦ 1,75% ʦʜʥʦʩʥʦ 22%. ʆʚʠ 

ʧʦʜʘʮʠ ʥʘʚʦʜʝ ʥʘ ʟʘʢˀʫʯʘʢ ʜʘ ʩʝ ʨʘʜʠ ʦ ʝʢʩʪʝʥʟʠʚʥʦʤ ʥʘʯʠʥʫ ʨʘʪʘʨʝˁʘ ʢʦʿʠ ʫ 

ʤʥʦʛʦʤʝ ʟʘʚʠʩʠ ʦʜ ʧʨʠʨʦʜʥʠʭ ʫʩʣʦʚʘ ʥʝʢʦʛ ʧʦʜʨʫʯʿʘ, ʢʘʦ ʠ ʜʨʫʰʪʚʝʥʦ 

ʝʢʦʥʦʤʩʢʠʭ ʪʦʢʦʚʘ ʢʦʿʠ ʪʨʝʥʫʪʥʦ ʚʣʘʜʘʿʫ ʫ ʟʝʤˀʠ. 

ʇʨʝʪʧʦʩʪʘʚʢʘ ʜʘ ʩʝ ʫ ʙʫʜʫ˂ʝʤ ʧʝʨʠʦʜʫ ʦʯʝʢʫʿʝ ʧʦʟʠʪʠʚʥʦ ʢʨʝʪʘˁʝ ʦʩʥʦʚʥʠʭ 

ʧʨʦʠʟʚʦʜʥʠʭ ʧʦʢʘʟʘʪʝˀʘ ʢʦʜ ʞʠʪʘ ʠ ʠʥʜʫʩʪʨʠʿʩʢʦʛ ʙʠˀʘ, ʘ ʩʪʘʛʥʘʮʠʿʘ ʠ ʧʘʜ ʢʦʜ 

ʢʨʤʥʦʛ ʙʠˀʘ ʿʝ ʫʛʣʘʚʥʦʤ ʧʦʪʚʨʹʝʥʘ ʯʠˁʝʥʠʮʦʤ ʜʘ ʩʝ ʢʦʜ ʞʠʪʘʨʠʮʘ ʦʯʝʢʫʿʝ 

ʧʦʚʝ˂ʘˁʝ ʧʨʦʠʟʚʦʜʥʠʭ ʧʦʢʘʟʘʪʝˀʘ ʛʦʪʦʚʦ ʢʦʜ ʩʚʠʭ ʧʦʩʤʘʪʨʘʥʠʭ ʫʩʝʚʘ, ʜʦʢ ʩʫ 

ʩʣʠʯʥʝ ʪʝʥʜʝʥʮʠʿʝ ʫʦʯʝʥʝ ʠ ʢʦʜ ʧʦʩʤʘʪʨʘʥʦʛ ʠʥʜʫʩʪʨʠʿʩʢʦʛ ʙʠˀʘ. ʐʪʦ ʩʝ ʪʠʯʝ 

ʢʨʤʥʦʛ ʙʠˀʘ, ʦʩʠʤ ʧʘʜʘ ʦʩʥʦʚʥʠʭ ʧʨʦʠʟʚʦʜʥʠʭ ʧʦʢʘʟʘʪʝˀʘ ʢʦʜ ʥʝʢʠʭ ʫʩʝʚʘ, 

ʫʦʯʘʚʘʿʫ ʩʝ ʠ ʪʨʝʥʜʦʚʠ ʨʘʩʪʘ, ʪʝ ʦʩʮʠʣʘʮʠʿʝ ʧʦʩʤʘʪʨʘʥʠʭ ʧʘʨʘʤʝʪʘʨʘ 

ʧʨʦʠʟʚʦʜˁʝ. 

ʇʨʝʪʧʦʩʪʘʚʢʘ ʜʘ ʿʝ ʫʩʧʝʰʥʘ ʧʨʠʤʝʥʘ ʢʚʘʥʪʠʪʘʪʠʚʥʠʭ ʤʝʪʦʜʘ ʠ ʤʦʜʝʣʘ ʟʘ ʘʥʘʣʠʟʫ 

ʩʪʘˁʘ ʧʦʩʤʘʪʨʘʥʠʭ ʧʦʿʘʚʘ, ʪʝ ʩʪʚʘʨʘˁʝ ʦʩʥʦʚʝ ʟʘ ʧʨʝʜʚʠʹʘˁʝ ʫ ʙʫʜʫ˂ʝʤ ʚʨʝʤʝʥʫ 

ʿʝ ʧʦʪʚʨʹʝʥʘ ʯʠˁʝʥʠʮʦʤ ʜʘ ʿʝ ʫ ʨʘʜʫ ʫʩʧʝʰʥʦ ʬʦʨʤʫʣʠʩʘʥʦ ʫʢʫʧʥʦ 67 ʤʦʜʝʣʘ ʟʘ 

ʧʨʝʜʚʠʹʘˁʝ ʦʜ ʯʝʛʘ ʩʫ ʩʝ 2 ʤʦʜʝʣʘ ʦʜʥʦʩʠʣʘ ʥʘ ʦʨʘʥʠʯʥʝ ʠ ʟʘʩʝʿʘʥʝ ʦʨʘʥʠʯʥʝ 

ʧʦʚʨʰʠʥʝ, 44 ʤʦʜʝʣʘ ʥʘ ʧʨʦʠʟʚʦʜʥʝ ʧʦʢʘʟʘʪʝˀʝ (ʧʦʚʨʰʠʥʘ, ʧʨʦʠʟʚʦʜˁʘ ʠ 

ʧʨʠʥʦʩ) ʠ 23 ʤʦʜʝʣʘ ʥʘ ʝʢʦʥʦʤʩʢʝ ʧʦʢʘʟʘʪʝˀʝ (ʮʝʥʝ ʠ ʧʘʨʠʪʝʪʝ ʮʝʥʘ) 

ʦʧʩʝʨʚʠʨʘʥʠʭ ʨʘʪʨʘʩʢʠʭ ʫʩʝʚʘ. ʋʩʧʝʰʥʘ ʧʨʠʤʝʥʘ ʩʝ ʧʦʢʘʟʫʿʝ ʠ ʫ ʟʥʘʯʘʿʥʠʤ 

ʫʪʠʮʘʿʠʤʘ ʧʦʿʘʚʘ ʠʟ ʧʨʝʪʭʦʜʥʦʛ ʧʝʨʠʦʜʘ ʢʦʜ ʚʝ˂ʠʥʝ ʦʮʝˁʝʥʠʭ ʤʦʜʝʣʘ ʟʘ 

ʧʨʝʜʚʠʹʘˁʝ. 

ʇʨʝʪʧʦʩʪʘʚʢʘ ʜʘ ʩʫ ʤʝʪʦʜʝ ʜʝʩʢʨʠʧʪʠʚʥʝ ʠ ʘʥʘʣʠʪʠʯʢʝ ʩʪʘʪʠʩʪʠʢʝ ʘʜʝʢʚʘʪʥʝ ʟʘ 

ʠʩʧʠʪʠʚʘˁʝ ʧʨʦʠʟʚʦʜʥʠʭ ʠ ʝʢʦʥʦʤʩʢʠʭ ʧʦʿʘʚʘ ʫ ʦʜʨʝʹʝʥʦʿ ʚʨʝʤʝʥʩʢʦʿ ʩʝʨʠʿʠ ʿʝ 

ʧʦʪʚʨʹʝʥʘ ʯʠˁʝʥʠʮʦʤ ʜʘ ʩʫ ʠʟʨʘʞʝʥʝ ʩʣʠʯʥʦʩʪʠ ʫʦʯʝʥʠʭ ʪʝʥʜʝʥʮʠʿʘ ʫ 

ʧʦʩʤʘʪʨʘʥʦʤ ʧʝʨʠʦʜʫ, ʢʦʿʝ ʩʫ ʜʦʙʠʿʝʥʝ ʤʝʨʘʤʘ ʜʝʩʢʨʠʧʪʠʚʥʝ ʩʪʘʪʠʩʪʠʢʝ, ʩʘ 

ʨʝʟʫʣʪʘʪʠʤʘ ʧʨʝʜʚʠʹʘˁʘ ʢʦʿʠ ʩʫ ʜʦʙʠʿʝʥʠ ʧʨʠʤʝʥʦʤ ARIMA ʤʦʜʝʣʘ. ʆʚʘ 

ʭʠʧʦʪʝʟʘ ʿʝ ʫ ʩʢʣʘʜʫ ʿʝ ʩʘ ʧʨʝʪʭʦʜʥʦʤ ʭʠʧʦʪʝʟʦʤ. ʋ ʧʨʠʣʦʛ ʪʦʤʝ ʠʜʝ ʠ ʯʠˁʝʥʠʮʘ 

ʜʘ ʥʠ ʿʝʜʘʥ ʤʦʜʝʣ ʥʝʤʘ ʦʩʪʚʘʨʝʥʝ ʥʝʣʦʛʠʯʥʝ ʨʝʟʫʣʪʘʪʝ. 

ʇʨʝʪʧʦʩʪʘʚʢʘ ʜʘ ʨʝʘʣʥʦ ʧʨʝʜʚʠʹʘˁʝ ʦʤʦʛʫ˂ʘʚʘ ʜʦʥʦʰʝˁʝ ʨʘʮʠʦʥʘʣʥʠʭ ʦʜʣʫʢʘ 

ʚʝʟʘʥʠʭ ʟʘ ʜʘˀʠ ʨʘʟʚʦʿ ʨʘʪʘʨʩʪʚʘ ʠ ʮʝʣʦʢʫʧʥʝ ʧʦˀʦʧʨʠʚʨʝʜʥʝ ʧʨʦʠʟʚʦʜˁʝ ʠ 



VI 

 

ʘʛʨʦʙʠʟʥʠʩʘ ʩʝ ʥʘʜʦʚʝʟʫʿʝ ʥʘ ʧʨʝʪʭʦʜʥʝ ʜʚʝ ʧʦʪʚʨʹʝʥʝ ʭʠʧʦʪʝʟʝ ʠ ʪʠʤʝ ʿʝ 

ʠʥʜʠʨʝʢʪʥʦ ʠ ʦʥʘ ʜʦʢʘʟʘʥʘ.  

ʇʨʝʪʧʦʩʪʘʚʢʘ ʜʘ ʩʝ ʢʦʨʠʰ˂ʝˁʝʤ ʘʜʝʢʚʘʪʥʠʭ ʠ ʩʘʚʨʝʤʝʥʠʭ ʤʝʪʦʜʘ ʠ ʤʦʜʝʣʘ 

ʘʥʘʣʠʟʝ ʠ ʧʨʝʜʚʠʹʘˁʘ ʤʦʞʝ ʫʩʧʝʰʥʦ ʧʨʝʜʚʠʜʝʪʠ ʙʫʜʫ˂ʘ ʩʪʨʫʢʪʫʨʘ ʨʘʪʘʨʩʢʝ 

ʧʨʦʠʟʚʦʜˁʝ ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʧʩʢʦʿ ʿʝ ʧʦʪʚʨʹʝʥʘ ʨʝʟʫʣʪʘʪʠʤʘ ʧʨʝʜʚʠʹʘˁʘ ʢʦʿʠ 

ʧʦʢʘʟʫʿʫ ʜʘ ˂ʝ ʜʦ˂ʠ ʜʦ ʧʨʦʤʝʥʝ ʙʫʜʫ˂ʝ ʩʪʨʫʢʪʫʨʝ ʨʘʪʘʨʩʢʝ ʧʨʦʠʟʚʦʜˁʝ ʫ 

ʈʝʧʫʙʣʠʮʠ ʉʨʧʩʢʦʿ. ʅʘʠʤʝ, ʜʦ˂ʠ ʩʝ ʜʦ ʧʦʚʝ˂ʘˁʘ ʧʨʦʠʟʚʦʜʥʠʭ ʧʦʢʘʟʘʪʝˀʘ ʢʦʜ 

ʚʝ˂ʠʥʝ ʧʦʩʤʘʪʨʘʥʠʭ ʨʘʪʘʨʩʢʠʭ ʫʩʝʚʘ. ʇʦʚʝ˂ʘˁʝ ʧʨʦʠʟʚʦʜʥʠʭ ʧʦʢʘʟʘʪʝˀʘ 

ʧʦʿʝʜʠʥʠʭ ʠʥʜʫʩʪʨʠʿʩʢʠʭ ʫʩʝʚʘ ʫʪʠʮʘ˂ʝ ʥʘ ʠʥʪʝʥʟʠʚʥʦʩʪ ʮʝʣʦʢʫʧʥʝ ʨʘʪʘʨʩʢʝ 

ʧʨʦʠʟʚʦʜˁʝ. ʋʢʫʧʥʝ ʧʦʚʨʰʠʥʝ ʧʦʜ ʢʨʤʥʠʤ ʙʠˀʝʤ ˂ʝ ʨʘʩʪʠ, ʠʘʢʦ ˂ʝ ʥʝʢʠ ʦʜ 

ʢʨʤʥʠʭ ʫʩʝʚʘ ʟʘʙʝʣʝʞʠʪʠ ʧʘʜ ʩʚʦʿʠʭ ʧʨʦʠʟʚʦʜʥʠʭ ʧʦʢʘʟʘʪʝˀʘ ʫ ʥʘʨʝʜʥʠʭ ʧʝʪ 

ʛʦʜʠʥʘ.  

ɼʘʪʫʤ ʧʨʠʭʚʘʪʘˁʘ ʪʝʤʝ ʦʜ ʩʪʨʘʥʝ 

ʉʝʥʘʪʘ:  

ɼʇ  

25. ʦʢʪʦʙʘʨ 2018. ʛʦʜʠʥʝ 

ɼʘʪʫʤ ʦʜʙʨʘʥʝ:  

ɼʆ  

 

ʏʣʘʥʦʚʠ ʢʦʤʠʩʠʿʝ:  

(ʠʤʝ ʠ ʧʨʝʟʠʤʝ / ʪʠʪʫʣʘ / ʟʚʘˁʝ / 

ʥʘʟʠʚ ʦʨʛʘʥʠʟʘʮʠʿʝ / ʩʪʘʪʫʩ)  

ʂʆ  

 

ʇʨʝʜʩʝʜʥʠʢ:    

ʜʨ ɱʘʥ ɹʦ˂ʘʥʩʢʠ, ʨʝʜʦʚʥʠ ʧʨʦʬʝʩʦʨ, 

ʇʦˀʦʧʨʠʚʨʝʜʥʠ ʬʘʢʫʣʪʝʪ, ʅʦʚʠ ʉʘʜ; 

ʄʝʥʪʦʨ:  

ʜʨ ɹʝʙʘ ʄʫʪʘʚ˅ʠ˂, ʚʘʥʨʝʜʥʠ ʧʨʦʬʝʩʦʨ, 

ʇʦˀʦʧʨʠʚʨʝʜʥʠ ʬʘʢʫʣʪʝʪ, ʅʦʚʠ ʉʘʜ; 

ʄʝʥʪʦʨ:  

ʜʨ ʊʠʭʦʤʠʨ ɿʦʨʘʥʦʚʠ˂, ʚʘʥʨʝʜʥʠ ʧʨʦʬʝʩʦʨ, 

ʇʦˀʦʧʨʠʚʨʝʜʥʠ ʬʘʢʫʣʪʝʪ, ʅʦʚʠ ʉʘʜ; 

ʏʣʘʥ: 

ʜʨ ʅʝʙʦʿʰʘ ʅʦʚʢʦʚʠ˂, ʨʝʜʦʚʥʠ ʧʨʦʬʝʩʦʨ, 
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The doctoral dissertation "Forecasting production and economic indicators of crops 

in the Republic of Srpska" was done as part of doctoral studies at the Faculty of 

Agriculture in Novi Sad, the department of Agroeconomics. The need for research 

stemmed from the fact that there is no adequate macro and micro level of forecasting 

mechanism in crop production, since this branch of agriculture makes its base in the 

Republic of Srpska. 

The subject of research in this paper is the analysis of changes and future tendencies of 
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statistical method was used for the purpose of explaining and assessing variability, the 

statistical conclusion and predictions of the trends of the observed occurrences in the 

future. 

The forecast of the observed occurrences in the crop production of the Republic Srpska 

refers to the five-year period, (2018-2022), and ARIMA (Autoregressive Integrated 

Moving Average) models based on time series analysis were used for forecasting. 

The assumption that the forecasting of production and economic indicators contributes 

to a better macro and micro economic planning of the development of crop production 

and entire agriculture in the Republic of Srpska is confirmed by the results of 

quantitative analysis that show that different crops have different tendencies of 

production and economic indicators in the next five-year period. This is the first step 

ahead of planning itself, be it on micro or macro level. 

The assumption that crop production is the cornerstone of agricultural production in 

the Republic of Srpska, and its results are largely subordinated to natural and 

socioeconomic conditions, is confirmed by the percentage of the share of the 

production of the crops in the total arable and cultivated areas and its predicted growth 
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trend. Namely, the average share of grain in sown arable land was over two thirds or 

67.21%, while the share of industrial and fodder plants was 1.75% and 22% 

respectively. This data suggests that it is an extensive mode of farming which depends, 

to a great extent, on the natural conditions of a given area, as well as the socio-

economic trends that currently govern the country. 

The assumption of positive trends in basic production indicators for crops and 

industrial plants, and stagnation and decline in fodder plants in future period is mainly 

confirmed by the fact that crops are expected to increase production indicators at 

almost all observed crops, while similar tendencies have also been noticed in the 

observed industrial plants. As far as fodder plants are concerned, apart from the fall in 

basic production indicators in some crops, growth trends and the oscillation of 

observed production parameters are also noticed. 

The assumption that the successful application of quantitative methods and models for 

the analysis of the observed phenomena and the creation of the basis for future forecast 

was confirmed by the fact that a total of 67 forecasting models were successfully 

formulated, from which 2 models related are to the arable lands and sown arable lands, 

44 models on production indicators (surface, production and yield) and 23 models on 

economic indicators (prices and parities of prices) of observed arable crops. Successful 

application is also seen in significant impacts from the previous period in most 

forecasting models. 

The assumption that descriptive and analytical statistics methods are adequate for the 

examination of production and economic occurrences in a given time series is 

confirmed by the fact that the similarities of observed tendencies in the observed 

period, are obtained from descriptive statistics, with the predicted results using the 

ARIMA model. This hypothesis is aligned with the previous hypothesis. This is 

supported by the fact that no model has shown unrealistic results. 

The assumption that realistic forecasting makes rational decisions related to the further 

development of agriculture possible, and since the entire agricultural production and 

agribusiness is complementary to the previous two confirmed hypotheses, it indirectly 

implies that this assumption is also confirmed. 

The assumption that the use of adequate and modern methods and models of analysis 

and forecasting can successfully predict the future structure of crop production in the 

Republic of Srpska is confirmed by the results of forecasts that show that the future 

structure of the crop production in the Republic of Srpska will change. Namely, there 

will be an increase in production indicators in most of the observed crops. Increasing 

production indicators of industrial crops will affect the intensity of total crop 

production. The total area under the fodder plants will grow, although some of the 

fodder plants will show a drop in their production indicators over the next five years. 
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ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ                                                                            ʄʠʨʦʩʣʘʚ ʅʝʜʝˀʢʦʚʠ˂ 

 

 

1 

 

1. ʋɺʆɼ 

 

ɼʘʥʘʩ, ʧʦˀʦʧʨʠʚʨʝʜʥʘ ʧʨʦʠʟʚʦʜˁʘ ʪʨʝʙʘ ʜʘ ʦʙʝʟʙʝʜʠ ʜʦʚʦˀʥʦ ʭʨʘʥʝ ʟʘ ʧʨʝʢʦ 7,5 

ʤʠʣʠʿʘʨʜʠ ʩʪʘʥʦʚʥʠʢʘ ʥʘ ʥʘʰʦʿ ʧʣʘʥʝʪʠ, ʯʠʿʠ ʩʝ ʙʨʦʿ ʧʨʝʤʘ ʧʦʩʣʝʜˁʠʤ ʧʦʜʘʮʠʤʘ 

ʆʨʛʘʥʠʟʘʮʠʿʝ ʟʘ ʭʨʘʥʫ ʠ ʧʦˀʦʧʨʠʚʨʝʜʫ ʋʿʝʜʠˁʝʥʠʭ ʥʘʮʠʿʘ (FAʆ) ʩʘʤʦ ʫ ʟʘʜˁʠʭ 

ʛʦʜʠʥʫ ʜʘʥʘ ʧʦʚʝ˂ʘʦ ʟʘ ʚʠʰʝ ʦʜ 83 ʤʠʣʠʦʥʘ.  

ʈʘʪʘʨʩʢʘ ʧʨʦʠʟʚʦʜˁʘ ʠʤʘ ʚʝʣʠʢʫ ʫʣʦʛʫ ʠ ʟʥʘʯʘʿ ʟʘ ʠʩʭʨʘʥʫ ʩʪʘʥʦʚʥʠʰʪʚʘ ʿʝʜʥʝ 

ʟʝʤˀʝ, ʪʝ ʧʨʝʜʩʪʘʚˀʘ ʛʣʘʚʥʫ ʙʘʟʫ ʩʠʨʦʚʠʥʘ ʟʘ ʧʦʪʨʝʙʝ ʧʨʝʨʘʹʠʚʘʯʢʠʭ ʠʥʜʫʩʪʨʠʿʘ. 

ʈʘʪʘʨʩʢʘ ʧʨʦʠʟʚʦʜˁʘ ʦʜʣʠʢʫʿʝ ʩʝ ʨʘʟʥʦʚʨʩʥʦʰ˂ʫ ʧʨʦʠʟʚʦʜʘ, ʢʦʿʠ ʩʝ ʢʦʨʠʩʪʝ ʟʘ 

ˀʫʜʩʢʫ ʠ ʩʪʦʯʥʫ ʭʨʘʥʫ, ʠʣʠ ʢʘʦ ʩʠʨʦʚʠʥʘ ʟʘ ʠʥʜʫʩʪʨʠʿʩʢʫ ʧʨʝʨʘʜʫ. ʇʦʨʝʜ ʪʦʛʘ, ʦʥʘ 

ʦʙʫʭʚʘʪʘ ʚʝ˂ʠʥʫ ʿʝʜʥʦʛʦʜʠʰˁʠʭ ʙʠˀʘʢʘ, ʪʘʢʦ ʜʘ ʩʝ ˁʝʥʘ ʩʪʨʫʢʪʫʨʘ ʤʦʞʝ ʣʘʢʰʝ ʠ 

ʙʨʞʝ ʤʝˁʘʪʠ ʠ ʧʨʠʣʘʛʦʹʘʚʘʪʠ ʫʩʣʦʚʠʤʘ ʦʜʨʝʹʝʥʦʛ ʧʦʜʨʫʯʿʘ-ʨʝʿʦʥʘ, ʥʝʛʦ ʰʪʦ ʿʝ ʪʦ 

ʩʣʫʯʘʿ ʩʘ ʚʦ˂ʘʨʩʪʚʦʤ ʠ ʚʠʥʦʛʨʘʜʘʨʩʪʚʦʤ (ʄʘʣʝʪʠ˂ ʠ ʇʦʧʦʚʠ˂, 2010). ʋ ʧʨʠʣʦʛ ʪʦʤʝ, 

ʩʚʘʢʦʜʥʝʚʥʦ ʩʝ ʥʘʤʝ˂ʝ ʧʦʪʨʝʙʘ ˁʝʥʝ ʤʦʜʝʨʥʠʟʘʮʠʿʝ ʠ ʦʩʪʚʘʨʝˁʘ ʫʥʘʧʨʝʜ ʟʘʜʘʪʠʭ 

ʧʨʦʠʟʚʦʜʥʦ ʝʢʦʥʦʤʩʢʠʭ ʮʠˀʝʚʘ.  

ʋ ʈʝʧʫʙʣʠʮʠ ʉʨʧʩʢʦʿ ʨʘʪʘʨʩʢʘ ʧʨʦʠʟʚʦʜˁʘ ʯʠʥʠ ʦʩʥʦʚ ʙʠˀʥʝ ʠ ʮʝʣʦʢʫʧʥʝ 

ʧʦˀʦʧʨʠʚʨʝʜʥʝ ʧʨʦʠʟʚʦʜˁʝ, ʰʪʦ ʿʝʜʥʠʤ ʜʝʣʦʤ ʠ ʥʝ ʯʫʜʠ, ʿʝʨ ʩʝ ʨʘʜʠ ʦ ʠʟʨʘʟʠʪʦ 

ʨʫʨʘʣʥʦʤ ʧʦʜʨʫʯʿʫ ʩʘ ʜʦʙʨʠʤ ʧʨʠʨʦʜʥʠʤ ʫʩʣʦʚʠʤʘ, ʢʘʦ ʠ ʥʘʩʣʝʹʝʥʦʿ ʪʨʘʜʠʮʠʿʠ ʟʘ 

ʙʘʚˀʝˁʝʤ ʦʚʦʤ ʛʨʘʥʦʤ ʧʦˀʦʧʨʠʚʨʝʜʝ. ʉ ʦʙʟʠʨʦʤ ʜʘ ʫ ʧʨʦʠʟʚʦʜʥʦʿ ʩʪʨʫʢʪʫʨʠ 

ʜʦʤʠʥʠʨʘʿʫ ʞʠʪʘʨʠʮʝ, ʨʘʜʠ ʩʝ ʦ ʝʢʩʪʝʥʟʠʚʥʦʤ ʥʘʯʠʥʫ ʧʨʦʠʟʚʦʜˁʝ, ʢʦʿʘ ʩʝ ʥʘʿʚʝ˂ʠʤ 

ʜʝʣʦʤ ʦʜʚʠʿʘ ʥʘ ʦʪʚʦʨʝʥʦʤ. ʆʩʠʤ ʪʦʛʘ, ʨʘʪʘʨʩʢʘ ʧʨʦʠʟʚʦʜˁʘ, ʢʘʦ ʠ ʮʝʣʦʢʫʧʥʘ 

ʧʦˀʦʧʨʠʚʨʝʜʥʘ ʧʨʦʠʟʚʦʜˁʘ, ʠʤʘ ʦʜʨʝʹʝʥʝ ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʢʦʿʝ ʩʝ ʦʛʣʝʜʘʿʫ ʫ 

ʟʘʚʠʩʥʦʰ˂ʫ ʦʜ ʧʨʠʨʦʜʥʠʭ ʫʩʣʦʚʘ ʢʘʦ ʰʪʦ ʩʫ ʢʣʠʤʘ, ʟʝʤˀʠʰʪʝ ʠ ʧʨʠʩʪʫʧʘʯʥʦʩʪ ʠ 

ʢʚʘʣʠʪʝʪ ʚʦʜʥʠʭ ʨʝʩʫʨʩʘ, ʪʝ ʦʨʛʘʥʠʟʘʮʠʦʥʦ-ʝʢʦʥʦʤʩʢʠʭ ʫʩʣʦʚʘ ʢʦʿʠ ʧʦʩʪʘʚˀʘʿʫ ʫʞʝ 

ʦʢʚʠʨʝ ʨʘʟʚʦʿʘ ʦʚʝ ʧʦˀʦʧʨʠʚʨʝʜʥʝ ʛʨʘʥʝ. ʇʨʝʪʭʦʜʥʦ ʧʦʤʝʥʫʪʝ ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʯʠʥʝ 

ʧʨʦʮʝʩ ʧʨʦʠʟʚʦʜˁʝ ʩʣʦʞʝʥʠʤ ʠ ʥʝʧʨʝʜʚʠʜʠʚʠʤ.  

Ăʋ ʪʨʞʠʰʥʠʤ ʫʩʣʦʚʠʤʘ ʧʨʠʚʨʝʹʠʚʘˁʘ, ʫʩʧʝʰʥʘ ʧʨʦʠʟʚʦʜˁʘ ʟʘʚʠʩʠ ʦʜ ʧʨʘ˂ʝˁʘ, 

ʘʥʘʣʠʟʝ ʠ ʧʨʝʜʚʠʹʘˁʘ, ʢʘʢʦ ʨʝʟʫʣʪʘʪʘ, ʪʘʢʦ ʠ ʥʘʿʚʘʞʥʠʿʠʭ ʬʘʢʪʦʨʘ ʢʦʿʠ ʫʪʠʯʫ ʥʘ ˁʫñ 

(ʄʫʪʘʚ˅ʠ˂, 2010).  

ʇʨʝʜʚʠʹʘˁʝ ʫ ʧʦˀʦʧʨʠʚʨʝʜʠ ʠʤʘ ʧʦʩʝʙʘʥ ʟʥʘʯʘʿ ʫ ʦʜʥʦʩʫ ʥʘ ʜʨʫʛʝ ʦʙʣʘʩʪʠ ʟʙʦʛ 

ʩʣʝʜʝ˂ʠʭ ʯʠˁʝʥʠʮʘ (ʅʦʚʢʦʚʠ˂, 2018):  

o ʜʘ ʿʝ ʧʦˀʦʧʨʠʚʨʝʜʘ ʩʪʨʘʪʝʰʢʘ ʧʨʠʚʨʝʜʥʘ ʛʨʘʥʘ; 

o ʜʘ ʿʝ ʧʦˀʦʧʨʠʚʨʝʜʥʘ ʧʨʦʠʟʚʦʜˁʘ ʚʝʦʤʘ ʟʘʚʠʩʥʘ ʦʜ ʢʣʠʤʘʪʩʢʠʭ ʬʘʢʪʦʨʘ, ʯʠʿʝ 

ʿʝ ʧʦʥʘʰʘˁʝ ʫ ʚʝʣʠʢʦʤ ʩʪʝʧʝʥʫ ʭʝʫʨʠʩʪʠʯʢʦ; 

o ʜʘ ʿʝ ʫʩʣʝʜ ʥʝʩʪʘʙʠʣʥʦʩʪʠ ʧʨʦʠʟʚʦʜˁʝ ʭʨʘʥʝ, ʫ ʩʚʝʪʫ ʠʟʨʘʞʝʥʘ ʠ 

ʥʝʩʪʘʙʠʣʥʦʩʪ ʪʨʞʠʰʥʠʭ ʠ ʮʝʥʦʚʥʠʭ ʝʣʝʤʝʥʘʪʘ; 

o ʜʘ ʿʝ ʧʨʦʮʝʩ ʧʨʦʠʟʚʦʜˁʝ ʫ ʧʦˀʦʧʨʠʚʨʝʜʠ ʜʫʛʘʯʘʢ, ʠ ʜʘ ʥʠʩʫ ʤʦʛʫ˂ʝ 

ʧʨʝʦʨʠʿʝʥʪʘʮʠʿʝ ʧʨʦʠʟʚʦʜˁʝ ʫ ʢʨʘʪʢʦʤ ʨʦʢʫ. 
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ʇʨʝʜʚʠʹʘˁʝ ʥʘ ʟʥʘʯʘʿʫ ʜʦʙʠʿʘ ʥʘʨʦʯʠʪʦ ʦʥʜʘ ʢʘʜʘ ʩʝ ʿʘʚˀʘ ʚʠʩʦʢ ʩʪʝʧʝʥ 

ʩʘʤʦʩʪʘʣʥʦʩʪʠ ʫ ʧʦʩʣʦʚʥʦʤ ʦʜʣʫʯʠʚʘˁʫ, ʪʝ ʧʦʪʨʝʙʝ ʠʟʛʨʘʜˁʝ ʦʜʛʦʚʘʨʘʿʫ˂ʠʭ ʩʠʩʪʝʤʘ 

ʤʘʢʨʦʝʢʦʥʦʤʩʢʦʛ ʦʜʣʫʯʠʚʘˁʘ ʦʜ ʩʪʨʘʥʝ ʜʨʞʘʚʝ, ʢʦʿʝ ʙʠ ʟʘ ʮʠˀ ʠʤʘʣʝ ʞʝˀʝʥʠ ʨʘʟʚʦʿ 

ʘʛʨʘʨʥʦʛ ʩʝʢʪʦʨʘ.  

ʉ ʦʙʟʠʨʦʤ ʜʘ ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʧʩʢʦʿ ʪʨʝʥʫʪʥʦ ʥʝ ʧʦʩʪʦʿʠ ʟʘʜʦʚʦˀʘʚʘʿʫ˂ʠ ʤʝʭʘʥʠʟʘʤ 

ʤʘʢʨʦʝʢʦʥʦʤʩʢʦʛ ʠ ʤʠʢʨʦʝʢʦʥʦʤʩʢʦʛ ʧʨʝʜʚʠʹʘˁʘ ʫ ʧʦˀʦʧʨʠʚʨʝʜʠ (ʨʘʪʘʨʩʪʚʫ), ʘ 

ʪʠʤʝ ʠ ʨʝʘʣʥʦ ʧʣʘʥʠʨʘˁʝ ʨʘʩʪʘ ʠ ʨʘʟʚʦʿʘ ʘʛʨʘʨʘ, ʩʚʘʢʦ ʠʩʪʨʘʞʠʚʘˁʝ ʫ ʦʚʦʿ 

ʧʨʝʜʤʝʪʥʦʿ ʦʙʣʘʩʪʠ ʢʦʿʝ ʿʝ ʙʘʟʠʨʘʥʦ ʥʘ ʧʨʠʤʝʥʠ ʘʜʝʢʚʘʪʥʠʭ ʠ ʩʘʚʨʝʤʝʥʠʭ ʤʝʪʦʜʘ ʠ 

ʤʦʜʝʣʘ, ʤʦʛʣʦ ʙʠ ʧʦʤʦ˂ʠ ʫ ʧʨʝʜʚʠʹʘˁʫ ʚʝʣʠʯʠʥʝ ʠ ʩʪʨʫʢʪʫʨʝ ʨʘʪʘʨʩʢʝ ʧʨʦʠʟʚʦʜˁʝ, 

ʢʘʦ ʠ ˁʝʥʠʭ ʝʢʦʥʦʤʩʢʠʭ ʧʘʨʘʤʝʪʘʨʘ. 

 

1.1. ʇʨʝʜʤʝʪ ʠ ʮʠˀ ʠʩʪʨʘʞʠʚʘˁʘ 

ʋ ʩʪʨʫʢʪʫʨʠ ʫʢʫʧʥʝ ʙʠˀʥʝ ʧʨʦʠʟʚʦʜˁʝ ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʧʩʢʦʿ ʨʘʪʘʨʩʢʘ ʧʨʦʠʟʚʦʜˁʘ 

ʠʤʘ ʥʘʿʚʝ˂ʠ ʟʥʘʯʘʿ ʠ ʪʠʤʝ ʧʨʝʜʩʪʘʚˀʘ ʦʩʥʦʚʫ ʮʝʣʦʢʫʧʥʝ ʧʦˀʦʧʨʠʚʨʝʜʝ. ʋʿʝʜʥʦ, 

ʨʘʪʘʨʩʪʚʦ ʧʨʝʜʩʪʘʚˀʘ ʠ ʛʣʘʚʥʠ ʧʨʝʜʤʝʪ ʠʩʪʨʘʞʠʚʘˁʘ ʩʘ ʮʠˀʝʤ ʨʘʟʚʦʿʘ ʫʢʫʧʥʦʛ 

ʘʛʨʘʨʥʦʛ ʩʝʢʪʦʨʘ. ʇʦʨʝʜ ʪʦʛʘ, ʟʘ ʧʣʘʥʠʨʘˁʝ ʨʘʟʚʦʿʘ ʠ ʨʝʟʫʣʪʘʪʘ ʨʘʪʘʨʩʢʝ ʧʨʦʠʟʚʦʜˁʝ 

ʙʠʪʥʦ ʿʝ ʢʦʥʪʠʥʫʠʨʘʥʦ ʧʨʘ˂ʝˁʝ ʮʠʢʣʫʩʘ ʧʨʦʠʟʚʦʜˁʝ, ʟʘʪʠʤ ʘʜʝʢʚʘʪʥʘ ʦʙʨʘʜʘ ʠ 

ʘʥʘʣʠʟʘ ʫʪʠʮʘʿʘ ʬʘʢʪʦʨʘ, ʪʝ ʧʨʝʜʚʠʹʘˁʝ ʦʩʥʦʚʥʠʭ ʧʦʢʘʟʘʪʝˀʘ, ʙʠʣʦ ʜʘ ʩʫ ʦʥʠ 

ʧʨʦʠʟʚʦʜʥʠ ʠʣʠ ʝʢʦʥʦʤʩʢʠ.  

ʋ ʧʨʠʣʦʛ ʧʨʝʪʭʦʜʥʦ ʧʦʤʝʥʫʪʦʛ, ʧʨʝʜʤʝʪ ʠʩʪʨʘʞʠʚʘˁʘ ʙʠʦ ʙʠ ʘʥʘʣʠʟʘ ʧʨʦʤʝʥʘ ʠ 

ʙʫʜʫ˂ʝ ʪʝʥʜʝʥʮʠʿʝ ʧʨʦʠʟʚʦʜʥʠʭ ʧʦʢʘʟʘʪʝˀʘ (ʧʦʚʨʰʠʥʘ, ʧʨʦʠʟʚʦʜˁʘ, ʧʨʠʥʦʩ) ʠ 

ʝʢʦʥʦʤʩʢʠʭ ʧʦʢʘʟʘʪʝˀʘ (ʮʝʥʝ ʠ ʧʘʨʠʪʝʪʠ ʮʝʥʘ) ʩʣʝʜʝ˂ʠʭ ʛʨʫʧʘ ʨʘʪʘʨʩʢʠʭ ʫʩʝʚʘ:  

1. ɾʠʪʘʨʠʮa 

Á ʇʰʝʥʠʮʘ  

Á ʈʘʞ  

Á ɱʝʯʘʤ  

Á ʆʚʘʩ  

Á ʂʫʢʫʨʫʟ  

2. ʀʥʜʫʩʪʨʠʿʩʢʦʛ ʙʠˀʘ 

Á ʉʦʿʘ  

Á ʋˀʘʥʘ ʨʝʧʠʮʘ 

Á ʉʫʥʮʦʢʨʝʪ  

Á ɼʫʚʘʥ  

3. ʂʨʤʥʦʛ ʙʠˀʘ  

Á ɼʝʪʝʣʠʥʘ  

Á ʃʫʮʝʨʢʘ  

Á ʂʫʢʫʨʫʟ ʟʘ ʢʨʤʫ 

Á ʉʪʦʯʥʘ ʨʝʧʘ  

ʉ ʦʙʟʠʨʦʤ ʜʘ ʿʝ ʧʨʝʜʚʠʹʘˁʝ ʥʝʦʧʭʦʜʘʥ ʢʦʨʘʢ ʫ ʧʣʘʥʠʨʘˁʫ ʨʘʪʘʨʩʢʝ ʧʨʦʠʟʚʦʜˁʝ ʠ 

ʬʦʨʤʫʣʠʩʘˁʫ ʘʛʨʘʨʥʝ ʧʦʣʠʪʠʢʝ ʠ ʩʪʨʘʪʝʛʠʿʝ ʨʘʟʚʦʿʘ, ʚʘʞʥʦ ʿʝ ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʠʪʠ 

ʢʚʘʥʪʠʪʘʪʠʚʥʝ ʤʝʪʦʜʝ ʠ ʤʦʜʝʣʝ, ʢʦʿʠ ʙʠ ʦʙʝʟʙʝʜʠʣʠ ʢʦʨʝʢʪʥʫ ʘʥʘʣʠʟʫ ʩʪʘˁʘ 
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ʧʦʩʤʘʪʨʘʥʠʭ ʧʦʢʘʟʘʪʝˀʘ ʠ ʧʨʫʞʠʣʝ ʤʦʛʫ˂ʥʦʩʪ ʨʝʘʣʥʦʛ ʧʨʝʜʚʠʹʘˁʘ ʫ ʜʦʛʣʝʜʥʦʤ 

ʧʝʨʠʦʜʫ. ʋʧʨʘʚʦ ʠʟ ʪʦʛ ʨʘʟʣʦʛʘ, ʦʩʥʦʚʥʠ ʮʠˀ ʠʩʪʨʘʞʠʚʘˁʘ ʫ ʦʚʦʿ ʜʠʩʝʨʪʘʮʠʿʠ ʿʝ 

ʬʦʨʤʫʣʠʩʘˁʝ ʢʚʘʥʪʠʪʘʪʠʚʥʠʭ ʤʦʜʝʣʘ ʟʘ ʧʨʝʜʚʠʹʘˁʝ ʧʨʦʠʟʚʦʜʥʦ ʝʢʦʥʦʤʩʢʠʭ 

ʧʦʢʘʟʘʪʝˀʘ ʨʘʪʘʨʩʢʝ ʧʨʦʠʟʚʦʜˁʝ ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʧʩʢʦʿ ʥʘ ʦʩʥʦʚʫ ʘʥʘʣʠʟʝ 

ʦʜʛʦʚʘʨʘʿʫ˂ʠʭ ʚʨʝʤʝʥʩʢʠʭ ʩʝʨʠʿʘ ʧʦʜʘʪʘʢʘ.  

ʇʝʨʠʦʜ ʧʨʝʜʚʠʹʘˁʘ (ʧʨʝʜʠʢʮʠʿʝ) ʫ ʨʘʜʫ ʦʙʫʭʚʘʪʘ ʧʝʪʦʛʦʜʠʰˁʠ ʧʝʨʠʦʜ (2018-2022), 

ʘ ʨʝʟʫʣʪʘʪʠ ʠʩʪʨʘʞʠʚʘˁʘ ʤʦʛʣʠ ʙʠ ʧʨʝʜʩʪʘʚˀʘʪʠ ʜʦʙʨʫ ʢʚʘʥʪʠʪʘʪʠʚʥʫ ʦʩʥʦʚʫ ʢʦʿʦʤ 

ʙʠ ʩʝ ʫ ʥʘʨʝʜʥʦʤ ʧʝʨʠʦʜʫ ʧʨʝʜʚʠʜʝʣʘ ʚʝʣʠʯʠʥʘ ʠ ʩʪʨʫʢʪʫʨʘ ʨʘʪʘʨʩʪʚʘ ʫ ʈʝʧʫʙʣʠʮʠ 

ʉʨʧʩʢʦʿ, ʢʘʦ ʠ ʢʦʥʮʠʧʠʨʘʣʝ ʘʜʝʢʚʘʪʥʝ ʤʝʨʝ ʠ ʩʪʨʘʪʝʛʠʿʝ, ʢʦʿʝ ʙʠ ʧʦʤʦʛʣʝ ʫ 

ʜʦʥʦʰʝʫˁ ʧʨʘʚʠʣʥʠʭ ʦʜʣʫʢʘ ʚʝʟʘʥʠʭ ʟʘ ʙʫʜʫ˂ʠ ʨʘʟʚʦʿ ʨʘʪʘʨʩʢʝ ʧʨʦʠʟʚʦʜˁʝ. ʇʦʨʝʜ 

ʪʦʛʘ, ʜʦʙʠʿʝʥʠ ʨʝʟʫʣʪʘʪʠ, ʢʦʿʠ ʙʠ ʙʠʣʠ ʿʝʜʥʠ ʦʜ ʨʝʪʢʠʭ ʫ ʦʚʦʿ ʛʨʘʥʠ ʧʦˀʦʧʨʠʚʨʝʜʝ ʫ 

ʈʝʧʫʙʣʠʮʠ ʉʨʧʩʢʦʿ, ʤʦʛʣʠ ʙʠ ʧʦʩʣʫʞʠʪʠ ʟʘ ʜʘˀʘ ʠʩʪʨʘʞʠʚʘˁʘ ʫ ʚʝʟʠ ʘʥʘʣʠʟʝ ʠ 

ʤʝʫ́ʩʦʙʥʦʛ ʫʪʠʮʘʿʘ ʧʦʿʝʜʠʥʠʭ ʧʦʿʘʚʘ ʫ ʧʦʩʤʘʪʨʘʥʠʤ ʧʨʦʠʟʚʦʜˁʘʤʘ.  

ʉ ʦʙʟʠʨʦʤ ʥʘ ʨʘʥʠʿʘ ʧʦʟʥʘʪʘ ʜʝʰʘʚʘˁʘ, ʢʘʦ ʠ ʥʝʧʦʩʪʦʿʘˁʝ ʧʨʝʜʤʝʪʥʦʛ ʦʢʚʠʨʘ 

ʠʩʪʨʘʞʠʚʘˁʘ ʧʨʝ 1996. ʛʦʜʠʥʝ, ʩʝʨʠʿʫ ʧʦʜʘʪʘʢʘ ʦ ʧʨʦʠʟʚʦʜʥʠʤ ʠ ʝʢʦʥʦʤʩʢʠʭ 

ʧʦʢʘʟʘʪʝˀʠʤʘ ʧʦʩʤʘʪʨʘʥʠʭ ʨʘʪʘʨʩʢʠʭ ʚʨʩʪʘ ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʧʩʢʦʿ ʥʠʿʝ ʙʠʣʦ ʤʦʛʫ˂ʝ 

ʧʨʦʰʠʨʠʪʠ ʥʘ ʜʫʞʠ ʚʨʝʤʝʥʩʢʠ ʧʝʨʠʦʜ. 

 

1.2. ʇʨʝʛʣʝʜ ʣʠʪʝʨʘʪʫʨʝ 

ʃʠʪʝʨʘʪʫʨʥʠ ʠʟʚʦʨʠ ʢʦʿʠ ʩʝ ʢʦʨʠʩʪʝ ʟʘ ʠʩʪʨʘʞʠʚʘˁʝ ʫ ʦʚʦʿ ʜʠʩʝʨʪʘʮʠʿʠ ʤʦʛʫ ʩʝ 

ʛʝʥʝʨʘʣʥʦ ʧʦʜʝʣʠʪʠ ʥʘ ʦʥʝ ʢʦʠʿ ʩʝ ʙʘʚʝ:  

Á ʪʝʦʨʠʿʩʢʦ-ʤʝʪʦʜʦʣʦʰʢʠʤ ʧʠʪʘˁʠʤʘ ʠ  

Á ʧʨʠʤʝʥʦʤ ʢʚʘʥʪʠʪʘʪʠʚʥʠʭ ʤʝʪʦʜʘ ʫ ʧʦˀʦʧʨʠʚʨʝʜʠ, ʦʜʥʦʩʥʦ ʨʘʪʘʨʩʪʚʫ.  

ʂʦʜ ʧʨʚʝ ʛʨʫʧʝ ʢʦʨʠʰ˂ʝʥʠʭ ʣʠʪʝʨʘʪʫʨʥʠʭ ʠʟʚʦʨʘ, ʠʩʪʠʯʫ ʩʝ ʨʘʜʦʚʠ, ʢʘʢʦ ʜʦʤʘ˂ʠʭ 

ʪʘʢʦ ʠ ʩʪʨʘʥʠʭ ʘʫʪʦʨʘ, ʠʟ ʩʪʘʪʠʩʪʠʢʝ, ʝʢʦʥʦʤʝʪʨʠʿʝ, ʢʘʦ ʠ ʢʚʘʥʪʠʪʘʪʠʚʥʠʭ ʤʝʪʦʜʘ. 

(Pukkila, 2000; Singh, 2000; Gupta, 2000; Fan and Yao, 2003; Brocklebank and Dickey, 

2003; ɻʨʙʠ˂ ʠ ʩʘʨ., 2017). 

ʋ ʘʛʦʨʝʢʦʥʦʤʩʢʠʤ ʠʩʪʨʘʞʠʚʘˁʠʤʘ ʤʝʪʦʜ ʘʥʘʣʠʟʝ ʚʨʝʤʝʥʩʢʠʭ ʩʝʨʠʿʘ ʧʨʝʜʩʪʘʚˀʘ 

ʧʦʛʦʜʥʦ ʩʨʝʜʩʪʚʦ ʢʦʿʠʤ ʩʝ ʥʘ ʦʩʥʦʚʫ ʠʩʪʦʨʠʿʩʢʝ ʩʝʨʠʿʝ ʧʦʜʘʪʘʢʘ ʧʨʝʜʚʠʹʘ ʢʨʝʪʘˁʝ 

ʥʝʢʝ ʘʥʘʣʠʟʠʨʘʥʝ ʧʦʿʘʚʝ. 

ʈʘʣʝʚʠ˂ (1985) ʿʝ ʫ ʩʚʦʿʦʿ ʜʦʢʪʦʨʩʢʦʿ ʜʠʩʝʨʪʘʮʠʿʠ ʦʙʨʘʜʠʦ ʧʦʩʝʙʘʥ ʧʨʘʚʘʮ (Bayesov 

ʤʝʪʦʜ) ʫ ʤʦʜʝʣʠʨʘˁʫ ʩʣʫʯʘʿʥʠʭ ʧʨʦʮʝʩʘ ʫ ʩʚʨʭʫ ʧʨʝʜʚʠʹʘˁʘ ʝʢʦʥʦʤʩʢʠʭ ʧʦʿʘʚʘ. ʋ 

ʪʦ ʚʨʝʤʝ ʥʦʚ, Bayes-ʦʚ ʤʝʪʦʜ ʜʝʬʠʥʠʩʘʦ ʿʝ ʢʘʦ ʥʘʿʦʧʰʪʠʿʠ ʧʨʠʩʪʫʧ ʧʨʝʜʚʠʹʘˁʫ ʢʦʿʠ 

ʿʝ ʟʘʩʥʦʚʘʥ ʥʘ ʧʨʠʤʝʥʠ ʪʟʚ. Kalman-ʦʚʦʛ ʬʠʣʪʝʨʘ. ʋ ʧʨʚʦʤ ʜʝʣʫ ʩʚʦʛ ʨʘʜʘ ʘʫʪʦʨ 

ʜʦʢʘʟʫʿʝ ʜʚʝ ʩʪʚʘʨʠ:  

o ɼʘ ʥʘʿʚʝ˂ʠ ʙʨʦʿ ʢʚʘʥʪʠʪʘʪʠʚʥʠʭ ʤʝʪʦʜʘ ʧʨʝʜʚʠʹʘˁʘ ʫ ʩʪʚʘʨʠ ʧʨʝʜʩʪʘʚˀʘʿʫ 

ʧʦʩʝʙʥʝ ʩʣʫʯʘʿʝʚʝ Bayesovog ʤʝʪʦʜʘ ʠ  

o ɼʘ ʿʝ ʦʚʘʿ ʤʝʪʦʜ ʧʦʛʦʜʘʥ ʟʘ ʧʨʝʜʚʠʹʘˁʝ ʥʝʩʪʘʙʠʣʥʠʭ ʧʨʦʮʝʩʘ ʩʘ ʩʪʨʫʢʪʫʨʥʠʤ 

ʧʨʦʤʝʥʘʤʘ. 
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ʋ ʜʨʫʛʦʤ ʜʝʣʫ ʨʘʜʘ ʘʫʪʦʨ ʜʘʿʝ ʧʨʠʤʝʥʫ ʦʚʝ ʤʝʪʦʜʝ ʫ ʧʨʝʜʚʠʹʘˁʫ ʘʛʨʘʨʥʝ ʧʦʣʠʪʠʢʝ. 

ʇʦʨʝʜ ʪʦʛʘ, ʘʫʪʦʨ ʢʦʥʩʪʘʪʫʿʝ, ʜʘ ʚʝʦʤʘ ʤʘʣʠ ʙʨʦʿ ʘʫʪʦʨʘ ʢʦʨʠʩʪʠ ʤʝʪʦʜʝ ʧʨʝʜʚʠʹʘˁʘ 

ʫ ʧʦˀʦʧʨʠʚʨʝʜʠ ʠ ʪʫ ʯʠˁʝʥʠʮʫ ʧʦʪʢʨʝʧˀʫʿʝ ʤʘʣʠʤ ʙʨʦʿʝʤ ʧʫʙʣʠʢʦʚʘʥʠʭ ʨʘʜʦʚʘ ʫ 

ʦʜʥʦʩʫ ʥʘ ʜʨʫʛʝ ʦʙʣʘʩʪʠ ʠʩʪʨʘʞʠʚʘˁʘ. ʅʘʨʘʚʥʦ, ʫ ʜʘʥʘʰˁʝʤ ʚʨʝʤʝʥʫ ʦʚʫ ʪʚʨʜˁʫ 

ʪʨʝʙʘ ʫʟʝʪʠ ʩʘ ʨʝʟʝʨʚʦʤ, ʠʟ ʨʘʟʣʦʛʘ ʰʪʦ ʩʫ ʤʥʦʛʝ ʤʝʪʦʜʝ ʧʨʝʜʚʠʹʘˁʘ, ʧʘ ʠ ʫ 

ʧʦˀʦʧʨʠʚʨʝʜʠ, ʜʦʞʠʚʝʣʝ ʧʨʘʚʫ ʝʢʩʧʘʥʟʠʿʫ ʧʦʩʣʝʜˁʠʭ ʜʚʘʜʝʩʝʪʘʢ ʛʦʜʠʥʘ. ʅʘ ʢʨʘʿʫ 

ʘʫʪʦʨ ʟʘʢˀʫʯʫʿʝ, ʜʘ ʿʝʜʠʥʦ ʝʛʟʘʢʪʥʝ ʤʝʪʦʜʝ ʧʨʝʜʚʠʹʘˁʘ, ʢʦʿʝ ʝʚʝʥʪʫʘʣʥʦ ʫʢʫˀʫʯʫʿʫ ʠ 

ʘʧʨʠʦʨʠ ʝʢʩʧʝʨʪʩʢʫ ʠʥʬʦʨʤʘʮʠʿʫ, ʜʘʿʫ ʩʦʣʠʜʥʫ ʦʩʥʦʚʫ ʟʘ ʜʦʥʦʰʝˁʝ ʨʘʮʠʦʥʘʣʥʠʭ 

ʦʜʣʫʢʘ ʫ ʧʦˀʦʧʨʠʚʨʝʜʠ. 

ʄʘkridakis et al., (1983) ʦʩʠʤ ʧʨʝʜʩʪʘʚˀʘˁʘ ʰʠʨʦʢʦʛ ʩʧʝʢʪʨʘ ʤʝʪʦʜʘ ʧʨʝʜʚʠʹʘˁʘ 

ʧʦʩʝʙʥʫ ʧʘʞˁʫ ʧʦʩʚʝ˂ʫʿʫ Box-Jenkins-ʦʚʠʤ ARIMA ʤʝʪʦʜʘʤʘ, ʛʜʝ ʢʦʥʩʪʘʪʫʿʫ ʜʘ ʩʚʝ 

ʦʩʪʘʣʝ ʤʝʪʦʜʝ ʧʨʝʜʩʪʘʚˀʘʿʫ ʠʣʠ ʫʚʦʜ ʫ Box-Jenkins-ʦʚ ARIMA ʤʝʪʦʜ ʠʣʠ ˁʝʛʦʚʫ 

ʘʧʨʦʢʩʠʤʘʮʠʿʫ. 

ʂʦʚʘʯʝʚʠ˂ (1998), ʢʘʦ ʿʝʜʘʥ ʦʜ ʧʨʚʠʭ ʜʦʤʘ˂ʠʭ ʘʫʪʦʨʘ, ʜʝʪʘˀʥʦ ʦʙʿʘʰˁʘʚʘ ʢʘʨʘʢʪʝʨ ʠ 

ʧʨʠʤʝʥʫ ʘʥʘʣʠʟʝ ʚʨʝʤʝʥʩʢʝ ʩʝʨʠʿʝ. ɸʫʪʦʨ ʪʠʤ ʧʦʚʦʜʦʤ ʜʝʬʠʥʠʰʝ ʜʚʘ ʧʨʠʩʪʫʧʘ ʫ 

ʘʥʘʣʠʟʠ ʚʨʝʤʝʥʩʢʠʭ ʩʝʨʠʿʘ ʠ ʪʦ: 

o ɸʥʘʣʠʟʫ ʚʨʝʤʝʥʩʢʠʭ ʩʝʨʠʿʘ ʫ ʚʨʝʤʝʥʩʢʦʤ ʜʦʤʝʥʫ, ʢʦʿʘ ʩʝ ʠʟʚʨʰʘʚʘ 

ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʝʜʣʦʞʝʥʠʭ ʦʩʘʤ ʤʝʪʦʜʘ ʠ ʯʠʿʘ ʩʧʝʮʠʬʠʯʥʦʩʪ ʣʝʞʠ ʫ ʪʦʤʝ ʜʘ 

ʩʚʘʢʘ ʥʘʨʝʜʥʘ ʤʝʪʦʜʘ ʠʩʧʨʘʚˀʘ ʥʝʜʦʩʪʘʪʢʝ ʧʨʝʪʭʦʜʥʝ ʤʝʪʦʜʝ, ʢʘʦ ʠ  

o ɸʥʘʣʠʟʫ ʚʨʝʤʝʥʩʢʠʭ ʩʝʨʠʿʘ ʫ ʬʨʝʢʚʝʥʪʥʦʤ ʜʦʤʝʥʫ, ʛʜʝ ʩʝ ʢʦʨʠʩʪʠ ʩʧʝʢʪʨʘʣʥʘ 

ʘʥʘʣʠʟʘ ʛʫʩʪʠʥʝ.  

Mills (1999) ʫ ʩʚʦʤ ʦʧʩʝʞʥʦʤ ʨʘʜʫ ʧʨʝʟʝʥʪʫʿʝ ʚʠʰʝ ʦʜ ʧʝʜʝʩʝʪ ʥʘʿʚʘʞʥʠʿʠʭ ʯʠʥʠʣʘʮʘ 

ʠʟ ʦʙʣʘʩʪʠ ʧʨʝʜʚʠʹʘˁʘ. ɸʫʪʦʨʠ ʜʦʥʦʩʠ ʤʥʦʰʪʚʦ ʧʦʜʘʪʘʢʘ ʧʦʪʨʝʙʥʠʭ ʟʘ:  

o ʄʘʢʨʦʝʢʦʥʦʤʩʢʦ ʧʨʝʜʚʠʹʘˁʝ, ʪʝ ʜʝʬʠʥʠʩʘˁʝ ʝʢʦʥʦʤʩʢʠʭ ʧʦʣʠʪʠʢʘ, 

o ʇʨʝʜʚʠʹʘˁʝ ʧʦ ʤʦʜʝʣʠʤʘ ʚʨʝʤʝʥʩʢʠʭ ʩʝʨʠʿʘ, 

o ɽʢʦʥʦʤʝʪʨʠʿʫ ʧʨʝʜʚʠʹʘˁʘ, 

o ʆʮʝʥʫ ʚʨʝʜʥʦʩʪʠ ʧʨʝʜʚʠʹʘˁʘ, 

o ʇʨʝʜʚʠʹʘˁʝ ʩʘ ʚʦʜʝ˂ʠʤ ʠʥʜʠʢʘʪʦʨʠʤʘ, 

o ʇʨʝʜʚʠʹʘˁʝ ʫ ʬʠʥʘʥʩʠʿʩʢʦʿ ʩʬʝʨʠ, ʢʘʦ ʠ ʝʢʦʥʦʤʩʢʦ ʧʨʝʜʚʠʹʘˁʝ.  

ʇʨʝʤʘ Shumwayu and Stoferu (2000), ʘʥʘʣʠʟʘ ʚʨʝʤʝʥʩʢʠʭ ʩʝʨʠʿʘ ʠ ˁʝʥʘ ʧʨʠʤʝʥʘ 

ʧʨʝʜʩʪʘʚˀʘ ʠʟʙʘʣʘʥʩʠʨʘʥ ʠ ʦʧʰʠʨʘʥ ʪʨʝʪʤʘʥ ʤʝʪʦʜʘ ʠ ʚʨʝʤʝʥʩʢʠʭ ʠ ʬʨʝʢʚʝʥʮʠʦʥʠʭ 

ʜʦʤʝʥʘ ʩʘ ʧʨʘʪʝ˂ʦʤ ʪʝʦʨʠʿʦʤ. 

ʄʣʘʜʝʥʦʚʠ˂ ɿʦʨʠʮʘ ʠ ʇʝʪʨʦʚʠ˂ (2002) ʫʪʚʨʹʫʿʫ ʦʩʥʦʚʥʝ ʧʦʿʤʦʚʝ ʩʪʘʪʠʩʪʠʯʢʝ 

ʘʥʘʣʠʟʝ, ʪʝ ʜʘʿʫ ʦʩʥʦʚʝ ʨʝʛʨʝʩʠʦʥʝ ʠ ʢʦʨʝʣʘʮʠʦʥʝ ʘʥʘʣʠʟʝ, ʢʘʦ ʠ ʘʥʘʣʠʟʝ ʚʨʝʤʝʥʩʢʠʭ 

ʩʝʨʠʿʘ. ɸʫʪʦʨʠ ʦʩʠʤ ʠʟʣʘʛʘˁʘ ʢʦʥʮʝʧʪʘ ʟʘʢˀʫʯʠʚʘˁʘ ʠ ʧʨʝʜʚʠʹʘˁʘ, ʥʘʚʦʜʝ ʠ 

ʧʦʩʪʫʧʢʝ ʟʘ ʠʜʝʥʪʠʬʠʢʘʮʠʿʫ ʧʦʩʪʦʿʘˁʘ ʧʨʦʙʣʝʤʘ, ʢʘʦ ʠ ʝʚʝʥʪʫʘʣʥʝ ʢʦʨʝʢʪʠʚʥʝ 

ʧʦʩʪʫʧʢʝ ʠ ʥʘʯʠʥ ʟʘ ˁʠʭʦʚʦ ʦʪʢʣʘˁʘˁʝ. 

Harris and Sollis (2003) ʜʘʿʫ ʫʚʦʜ ʫ ʧʨʠʤʝˁʝʥʫ ʝʢʦʥʦʤʝʪʨʠʿʫ ʚʨʝʤʝʥʩʢʠʭ ʩʝʨʠʿʘ, ʢʘʦ 

ʠ ʧʨʝʜʚʠʹʘˁʝ ʧʦʤʦ˂ʫ ʥʝʩʪʘʮʠʦʥʘʨʥʠʭ ʧʦʜʘʪʘʢʘ. ʆʩʠʤ ʪʦʛʘ, ʘʫʪʦʨʠ ʜʘʿʫ ʠ ʧʘʥʝʣ 

ʪʝʩʪʦʚʝ ʟʘ ʿʝʜʠʥʠʯʥʝ ʢʦʨʝʥʝ ʠ ʢʦʠʥʪʝʛʨʘʮʠʿʫ ʠ ʧʨʝʜʚʠʹʘˁʝ ʬʠʥʘʥʩʠʿʩʢʠʭ 

ʚʨʝʤʝʥʩʢʠʭ ʩʝʨʠʿʘ. ʅʘʿʥʦʚʠʿʝ ʪʝʭʥʠʢʝ ʫ ʚʠʜʫ ʤʥʦʛʦʙʨʦʿʥʠʭ ʪʝʩʪʦʚʘ ʠ ʪʝʩʪʠʨʘˁʘ 
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ʧʦʜʨʘʟʫʤʝʚʘʣʝ ʩʫ: ʧʝʨʠʦʜʠʯʥʫ ʠʥʪʝʛʨʘʮʠʿʫ ʠ ʢʦʠʥʪʝʛʨʘʮʠʿʫ, GLS ʜʝʪʨʝʥʜʦʚʘˁʝ ʢʦʜ 

ʿʝʜʠʥʠʯʥʠʭ ʢʦʨʝʥʘ, ʩʪʨʫʢʪʫʨʘʣʥʝ ʧʨʝʢʠʜʝ ʠ ʩʝʟʦʥʩʢʝ ʿʝʜʠʥʠʯʥʝ ʢʦʨʝʥʝ, 

ʢʦʠʥʪʝʛʨʘʮʠʿʫ ʩʘ ʩʪʨʫʢʪʫʨʘʣʥʠʤ ʧʨʝʢʠʜʠʤʘ, ʘʩʠʤʝʪʨʠʯʥʝ ʪʝʩʪʦʚʝ ʟʘ ʢʦʠʥʪʝʛʨʘʮʠʿʫ, 

ʩʫʧʝʨʝʢʩʦʛʝʥʠʟʘʤ, ʩʝʟʦʥʩʢʫ ʢʦʠʥʪʝʛʨʘʮʠʿʫ ʢʦʜ ʤʫʣʪʠʚʘʨʠʿʘʮʠʦʥʠʭ ʤʦʜʝʣʘ, ʧʨʠʩʪʫʧʝ 

ʩʪʨʫʢʪʫʨʘʣʥʦʤ ʤʘʢʨʦʝʢʦʥʦʤʩʢʦʤ ʤʦʜʝʣʦʚʘˁʫ. 

Woodward et al., (2012) ʧʦʩʝʙʥʫ ʧʘʞˁʫ ʧʦʢʣʘˁʘʿʫ ʧʨʘʢʪʠʯʥʦʿ ʧʨʠʤʝʥʠ ʘʥʘʣʠʟʝ 

ʚʨʝʤʝʥʩʢʠʭ ʩʝʨʠʿʘ ʠʣʫʩʪʨʫʿʫ˂ʠ ʪʦ ʘʜʝʢʚʘʪʥʠʤ ʧʨʠʤʝʨʠʤʘ ʠʟ ʨʘʟʣʠʯʠʪʠʭ ʦʙʣʘʩʪʠ 

ʠʩʪʨʘʞʠʚʘˁʘ ʢʦʿʠ ʩʫ ʫʿʝʜʥʦ ʧʦʪʢʨʝʧˀʝʥʠ ʘʜʝʢʚʘʪʥʠʤ ʩʦʬʪʚʝʨʩʢʠʤ ʨʝʰʝˁʠʤʘ. 

Bisgaard and Kulahci (2011) ʧʨʝʜʩʪʘʚˀʘʿʫ ʦʩʥʦʚʥʝ ʪʝʭʥʠʢʝ ʫ ʘʥʘʣʠʟʠ ʚʨʝʤʝʥʩʢʠʭ 

ʩʝʨʠʿʘ. ɸʫʪʦʨʠ ʢʨʦʟ ʨʘʟʣʠʯʠʪʝ ʧʨʠʤʝʨʝ ʜʝʪʘˀʥʦ ʦʙʿʘʰˁʘʚʘʿʫ ʨʝʣʝʚʘʥʪʥʫ ʪʝʦʨʠʿʫ, ʪʝ 

ʩʝ ʬʦʢʫʩʠʨʘʿʫ ʥʘ ʪʫʤʘʯʝˁʝ ʨʝʟʫʣʪʘʪʘ ʘʥʘʣʠʟʠʨʘʥʠʭ ʧʦʜʘʪʘʢʘ. ʅʘ ʪʘʿ ʥʘʯʠʥ ʦʥʠ 

ʧʦʤʘʞʫ ʜʘ ʯʠʪʘʦʮʠ ʨʘʟʚʠʿʫ ʠʥʪʫʠʪʠʚʥʦ ʨʘʟʫʤʝʚʘˁʝ ʘʧʩʪʨʘʢʪʥʠʭ ʤʦʜʝʣʘ ʚʨʝʤʝʥʩʢʠʭ 

ʩʝʨʠʿʘ.  

ʄʣʘʜʝʥʦʚʠ˂ ɿʦʨʠʮʘ ʠ ʅʦʿʢʦʚʠ˂ ɸʣʝʢʩʘʥʜʨʘ (2015) ʦʙʿʘʰˁʘʚʘʿʫ ʘʥʘʣʠʟʫ 

ʿʝʜʥʦʜʠʤʝʥʟʠʦʥʘʣʥʠʭ ʚʨʝʤʝʥʩʢʠʭ ʩʝʨʠʿʘ. ɸʥʘʣʠʟʠʨʘʿʫ ʢʦʥʮʝʧʪ ʧʨʠʤʝʥʝ ʦʙʠʯʥʝ ʠ 

ʧʘʨʮʠʿʘʣʥʝ ʘʫʪʦʢʦʨʝʣʘʮʠʦʥʝ ʬʫʥʢʮʠʿʝ, ʪʝ ʜʝʬʠʥʠʰʫ ʢʣʘʩʫ ʘʫʪʦʨʝʛʨʝʩʠʚʥʠʭ ʤʦʜʝʣʘ 

ʧʦʢʨʝʪʥʠʭ ʧʨʦʩʝʢʘ (ɸRʄɸ). ʊʠʤ ʧʦʚʦʜʦʤ ʦʙʿʘʰˁʝʥʝ ʩʫ ʿʝʜʥʦʩʪʘʚʥʝ ʚʘʨʠʿʘʥʪʝ 

ɸRʄɸ ʤʦʜʝʣʘ, ʢʘʦ ʠ ʥʘʯʠʥ ˁʠʭʦʚʝ ʫʧʦʪʨʝʙʝ ʫ ʧʨʝʜʚʠʹʘˁʫ. ʋ ʩʚʨʭʫ ʘʥʘʣʠʟʠʨʘˁʘ 

ʥʝʩʪʘʮʠʦʥʘʨʥʠʭ ʚʨʝʤʝʥʩʢʠʭ ʩʝʨʠʿʘ ʜʝʬʠʥʠʰʫ ʢʣʘʩʫ ɸRIʄɸ ʤʦʜʝʣʘ, ʟʘʪʠʤ ʠ ʪʝʩʪʦʚʝ 

ʿʝʜʠʥʠʯʥʦʛ ʢʦʨʝʥʘ ʢʦʿʠʤ ʩʝ ʫʪʚʨʹʫʿʝ ˁʠʭʦʚʘ ʩʪʘʮʠʦʥʘʨʥʦʩʪ. 

ʂʘʜʘ ʿʝ ʫ ʧʠʪʘˁʫ ʧʨʠʤʝʥʘ ʢʚʘʥʪʠʪʘʪʠʚʥʠʭ ʠ ʢʚʘʣʠʪʘʪʠʚʥʠʭ ʤʝʪʦʜʘ ʫ ʘʥʘʣʠʟʠ ʠ 

ʧʨʝʜʚʠʹʘˁʫ ʧʨʦʠʟʚʦʜʥʦ ʝʢʦʥʦʤʩʢʠʭ ʧʦʢʘʟʘʪʝˀʘ ʫ ʧʦˀʦʧʨʠʚʨʝʜʠ, ʤʦʞʝʤʦ ʠʟʜʚʦʿʠʪʠ 

ʨʘʜʦʚʝ ʚʝʣʠʢʦʛ ʙʨʦʿʘ ʜʦʤʘ˂ʠʭ ʘʫʪʦʨʘ ʫ ʢʦʿʠʤ ʩʝ ʠʩʪʨʘʞʠʚʘˁʝʤ ʫʪʠʮʘʿʘ 

ʦʨʛʘʥʠʟʘʮʠʦʥʦ ʝʢʦʥʦʤʩʢʠʭ ʬʘʢʪʦʨʘ ʥʘ ʨʝʟʫʣʪʘʪʝ ʧʨʦʠʟʚʦʜˁʝ ʜʝʬʠʥʠʩʘʦ ʘʜʝʢʚʘʪʥʠ 

ʤʦʜʝʣ ʢʦʿʠ ʿʝ ʥʘʿʙʦˀʝ ʦʜʨʘʞʘʚʘʦ ʧʦʩʤʘʪʨʘʥʝ ʫʪʠʮʘʿʝ (ɱʦʚʘʥʦʚʠ˂ ʠ ɹʦʰˁʘʢ ɼʘʥʠʮʘ, 

2001; ʏʦʙʘʥʦʚʠ˂ ʂʘʪʘʨʠʥʘ ʠ ʄʠʣʠ˂, 2002; ʅʦʚʢʦʚʠ˂ ʠ ʩʘʨ., 2003; ɱʦʚʘʥʦʚʠ˂ ʠ ʩʘʨ., 

2007; ɹʦʰˁʘʢ ɼʘʥʠʮʘ ʠ ʈʦʜʠ˂ ɺʝʩʥʘ, 2010; ɹʦʰˁʘʢ ɼʘʥʠʮʘ ʠ ʈʦʜʠ˂ ɺʝʩʥʘ, 2010a; 

ʅʝʜʝˀʢʦʚʠ˂, 2018; ɾʠʚʢʦʚʠ˂ ʠ ʩʘʨ., 2018; ʅʦʚʢʦʚʠ˂ ʠ ʩʘʨ., 2018; ʅʦʚʢʦʚʠ˂ ʠ ʩʘʨ., 

2018ʘ).  

ʅʦʚʠʿʘ ʠʩʪʨʘʞʠʚʘˁʘ ʠʟ ʦʙʣʘʩʪʠ ʨʘʪʘʨʩʪʚʘ ʢʦʜ ʚʝʣʠʢʦʛ ʙʨʦʿʘ ʩʪʨʘʥʠʭ ʘʫʪʦʨʘ 

ʥʘʿʯʝʰ˂ʝ ʩʫ ʫʩʤʝʨʝʥʘ ʥʘ ʘʥʘʣʠʟʫ ʧʨʦʠʟʚʦʜˁʝ, ʦʜʥʦʩʥʦ ʥʘ ʘʥʘʣʠʟʫ ʦʨʛʘʥʠʟʘʮʠʦʥʦ-

ʝʢʦʥʦʤʩʢʠʭ ʧʦʢʘʟʘʪʝˀʘ ʧʨʦʠʟʚʦʜˁʝ, ʪʝ ʥʘ ʫʪʚʨʹʠʚʘˁʝ ʤʦʛʫ˂ʠʭ ʪʝʥʜʝʥʮʠʿʘ ʨʝʟʫʣʪʘʪʘ 

ʧʨʦʠʟʚʦʜˁʝ (Fang et al., 2007; Elgilany et al., 2011; Agrawal et al., 2012; Luo and Tang, 

2013; Kussainov et al., 2015; Wei et al., 2015; Kumar et al., 2017; Li et al., 2017; Artuzo 

et al., 2018; Li and Zhu, 2018).  

ʄʠʣʠ˂ ʠ ʩʘʨ. (2016) ʩʫ ʩʝ ʙʘʚʠʣʠ ʘʥʘʣʠʟʦʤ ʨʘʪʘʨʩʢʝ ʧʨʦʠʟʚʦʜˁʝ ʫ ʈʝʧʫʙʣʠʮʠ 

ʉʨʧʩʢʦʿ. ʋ ʨʘʜʫ ʩʫ ʫʪʚʨʜʠʣʠ ʪʨʝʥʜ ʩʤʘˁʠʚʘˁʘ ʦʙʨʘʹʝʥʠʭ ʧʦʚʨʰʠʥʘ ʢʘʢʦ ʫ 

ʈʝʧʫʙʣʠʮʠ ʉʨʧʩʢʦʿ, ʪʘʢʦ ʠ ʫ ʮʝʣʦʿ ɹʦʩʥʠ ʠ ʍʝʨʮʝʛʦʚʠʥʠ. ʋʩʪʘʥʦʚˀʝʥʘ ʩʫ ʚʘʨʠʨʘˁʘ 

ʫ ʦʩʪʚʘʨʝʥʦʤ ʧʨʠʥʦʩʫ ʧʦ ʛʦʜʠʥʘʤʘ, ʯʠʿʠ ʩʫ ʨʘʟʣʦʛ ʦʩʠʤ ʚʨʝʤʝʥʩʢʠʭ ʧʨʠʣʠʢʘ ʙʠʣʝ ʠ 

ʥʝʘʜʝʢʚʘʪʥʝ ʘʛʨʦʪʝʭʥʠʯʢʝ ʤʝʨʝ, ʢʦʿʝ ʩʫ ʠʟʦʩʪʘʣʝ ʟʙʦʛ ʥʝʦʧʭʦʜʥʦʛ ʩʤʘˁʝˁʘ 

ʪʨʦʰʢʦʚʘ. ʇʦʨʝʜ ʪʦʛʘ, ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʥʘ ʧʨʦʠʟʚʦʜˁʫ ʠʤʘʣʘ ʿʝ ʠ ʥʝʩʠʛʫʨʥʦʩʪ 
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ʪʨʞʠʰʪʘ, ʢʘʦ ʠ ʩʚʝ ʤʘˁʠ ʙʨʦʿ ʤʣʘʜʠʭ ˀʫʜʠ ʢʦʿʠ ʩʝ ʦʧʨʝʜʝˀʫʿʫ ʟʘ ʧʨʦʠʟʚʦʜˁʫ. ʅʘ 

ʢʨʘʿʫ ʩʫ ʤʝʪʦʜʦʤ ʜʝʩʢʨʠʧʪʠʚʥʝ ʩʪʘʪʠʩʪʠʢʝ, ʧʨʦʠʟʚʦʜˁʫ ʚʘʞʥʠʿʠʭ ʨʘʪʘʨʩʢʠʭ ʫʩʝʚʘ ʫ 

ʈʝʧʫʙʣʠʮʠ ʉʨʧʩʢʦʿ ʫʧʦʨʝʜʠʣʠ ʩʘ ʫʢʫʧʥʦʤ ʧʨʦʠʟʚʦʜˁʦʤ ʫ ɹʦʩʥʠ ʠ ʍʝʨʮʝʛʦʚʠʥʠ. 

ʄʫʥ˂ʘʥ (2015) ʫ ʩʚʦʿʦʿ ʜʦʢʪʦʨʩʢʦʿ ʜʠʩʝʨʪʘʮʠʿʠ ʧʨʘʚʠ ʢʦʤʧʘʨʘʮʠʿʫ ʦʩʪʚʘʨʝʥʠʭ 

ʨʝʟʫʣʪʘʪʘ ʫ ʧʨʦʠʟʚʦʜˁʠ ʦʩʥʦʚʥʠʭ ʨʘʪʘʨʩʢʠʭ ʫʩʝʚʘ ʫ ʫʩʣʦʚʠʤʘ ʧʦʩʪʦʿʝ˂ʝʛ ʩʪʘˁʘ, ʪʝ 

ʧʦʩʣʝ ʧʨʠʤʝʥʝ ʤʝʨʘ ʟʘ ʧʦʚʝ˂ʘˁʝ ʠʥʪʝʥʟʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜˁʝ ʫʢʘʟʫʿʝ ʥʘ ʨʝʘʣʥʝ 

ʤʦʛʫ˂ʥʦʩʪʠ ʧʦʚʝ˂ʘˁʘ ʝʢʦʥʦʤʩʢʝ ʝʬʠʢʘʩʥʦʩʪʠ ʠ ʝʬʝʢʪʠʚʥʦʩʪʠ ˁʠʭʦʚʝ ʧʨʦʠʟʚʦʜˁʝ 

ʥʘ ʧʦʨʦʜʠʯʥʠʤ ʧʦˀʦʧʨʠʚʨʝʜʥʠʤ ʛʘʟʜʠʥʩʪʚʠʤʘ ʫ ɺʦʿʚʦʜʠʥʠ. 

ʄʠʣʠ˂ ʠ ɫʫʨʹʠ˂ (2011) ʫ ʩʚʦʤ ʨʘʜʫ ʟʘʢˀʫʯʫʿʫ ʜʘ ʫʚʦʹʝˁʝʤ ʥʦʚʦʛ ʩʦʨʪʠʤʝʥʪʘ ʫ 

ʨʘʪʘʨʩʢʦʿ ʧʨʦʠʟʚʦʜˁʠ ʙʨʜʩʢʦ-ʧʣʘʥʠʥʩʢʦʛ ʧʦʜʨʫʯʿʘ ʠʩʪʦʯʥʦʛ ʜʝʣʘ ʈʝʧʫʙʣʠʢʝ ʉʨʧʩʢʝ 

ʧʦʩʪʦʿʝ ʧʨʝʪʧʦʩʪʘʚʢʝ ʦ ʧʦʚʝ˂ʘˁʫ ʧʦʚʨʰʠʥʘ ʧʦʜ ʿʘʨʠʤ ʞʠʪʠʤʘ, ʭʝˀʜʦʤ ʠ ʢʨʦʤʧʠʨʦʤ. 

ɸʥʘʣʠʟʦʤ ʩʫ ʫʪʚʨʜʠʣʠ ʜʘ ʿʝ ʥʘ ʧʦˀʦʧʨʠʚʨʝʜʥʫ ʧʨʦʠʟʚʦʜˁʫ ʫ ʦʚʠʤ ʧʦʜʨʫʯʿʠʤʘ 

ʥʝʧʦʚʦˀʥʦ ʫʪʠʮʘʣʘ ʧʦʩʝʜʦʚʥʘ ʩʪʨʫʢʪʫʨʘ ʩʝˀʘʯʢʠʭ ʛʘʟʜʠʥʩʪʘʚʘ, ʟʘʪʠʤ ʩʪʘʨʦʩʪ 

ʧʨʦʠʟʚʦʹʘʯʘ, ʪʝ ʥʝʧʦʚʦˀʘʥ ʦʜʥʦʩ ʠʟʤʝʹʫ ʠʟʚʦʟʘ ʠ ʫʚʦʟʘ ʧʦˀʦʧʨʠʚʨʝʜʥʠʭ ʧʨʦʠʟʚʦʜʘ. 

ɻʘʪʘʨʠ˂ ʠ ʩʘʨ. (2014) ʠʩʪʠʯʫ ʜʘ ʿʝ ʧʨʦʠʟʚʦʜˁʘ ʢʚʘʣʠʪʝʪʥʝ ʚʦʣʫʤʠʥʦʟʥʝ ʢʨʤʝ 

ʥʝʜʦʚʦˀʥʦ ʟʘʩʪʫʧˀʝʥʘ ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʧʩʢʦʿ ʠ ɹʦʩʥʠ ʠ ʍʝʨʮʝʛʦʚʠʥʠ, ʪʝ ʜʘ ʩʘʤʠ 

ʨʝʩʫʨʩʠ ʥʠʩʫ ʜʦʚʦˀʥʠ ʟʘ ʨʘʟʚʦʿ ʘʛʨʘʨʘ, ʥʠ ʟʘ ʧʨʦʠʟʚʦʜˁʫ ʢʚʘʣʠʪʝʪʥʝ ʢʨʤʝ. ʆʥʠ 

ʠʩʪʠʯʫ ʜʘ ʿʝ ʥʝʦʧʭʦʜʥʦ ʩʘʛʣʝʜʘʪʠ ʠ ʨʝʰʠʪʠ ʧʨʦʙʣʝʤʝ ʢʦʿʠ ʢʦʯʝ ʨʘʟʚʦʿ ʦʚʝ ʦʙʣʘʩʪʠ 

ʢʘʦ ʰʪʦ ʩʫ:  

ü ʅʠʚʦ ʪʝʭʥʠʯʢʝ ʦʧʨʝʤˀʝʥʦʩʪʠ, ʧʨʠʤʝˁʝʥʘ ʘʛʨʦʪʝʭʥʠʢʘ ʠ ʟʥʘˁʝ ʧʨʦʠʟʚʦʹʘʯʘ 

ʧʦʪʨʝʙʥʦ ʿʝ ʟʥʘʯʘʿʥʦ ʧʦʙʦˀʰʘʪʠ,  

ü ʉʪʨʫʯʥʫ ʧʦʜʨʰʢʫ ʠʥʩʪʠʪʫʮʠʿʘ ʢʦʿʝ ʩʫ ʚʝʨʠʬʠʢʦʚʘʥʝ ʟʘ ʩʪʨʫʯʥʫ ʠ ʥʘʫʯʥʫ 

ʜʝʣʘʪʥʦʩʪ, 

ü ʋʩʧʦʩʪʘʚʠʪʠ ʦʜʛʦʚʘʨʘʿʫ˂ʫ ʙʦʥʠʬʠʢʘʮʠʿʫ ʠ ʨʝʿʦʥʠʟʘʮʠʿʫ ʟʝʤˀʠʰʥʠʭ 

ʧʦʚʨʰʠʥʘ ʟʘ ʙʠˀʥʫ ʧʨʦʠʟʚʦʜˁʫ, ʰʪʦ ʩʝ ʦʜʥʦʩʠ ʠ ʥʘ ʧʨʦʠʟʚʦʜˁʫ ʩʪʦʯʥʝ 

ʭʨʘʥʝ, 

ü ɼʨʫʰʪʚʝʥʝ ʤʝʨʝ ʟʘ ʩʪʠʤʫʣʘʮʠʿʫ ʧʨʦʠʟʚʦʜˁʝ ʩʪʦʯʥʝ ʭʨʘʥʝ (ʧʨʝʤʠʿʝ, ʨʝʛʨʝʩʠ ʠ 

ʩʣ.) ʦʨʛʘʥʠʟʦʚʘʪʠ ʫ ʩʢʣʘʜʫ ʩʘ ʩʪʨʘʪʝʛʠʿʦʤ ʨʘʟʚʦʿʘ ʘʛʨʘʨʘ ʠ ʥʘ ʥʘʯʠʥ ʜʘ ʩʝ 

ʧʦʚʝ˂ʘʿʫ ʝʬʝʢʪʠ ʦʚʠʭ ʤʝʨʘ. 

ʇʨʝʤʘ ʠʩʪʠʤ ʘʫʪʦʨʠʤʘ ʧʦʩʪʦʿʝ ʠ ʥʝʛʘʪʠʚʥʠ ʪʨʝʥʜʦʚʠ ʫ ʨʘʪʘʨʩʢʦ-ʩʪʦʯʘʨʩʢʦʿ 

ʧʨʦʠʟʚʦʜˁʠ ʢʦʿʠ ʫʩʧʦʨʘʚʘʿʫ ʫʢʫʧʘʥ ʨʘʟʚʦʿ ʦʚʝ ʦʙʣʘʩʪʠ ʢʘʦ ʰʪʦ ʩʫ:  

ü ʇʨʦʠʟʚʦʜˁʘ ʢʨʤʝ ʥʘ ʦʨʘʥʠʮʘʤʘ ʿʝ ʥʝʜʦʚʦˀʥʦ ʟʘʩʪʫʧˀʝʥʘ ʫʟ ʥʝʧʦʚʦˀʥʫ 

ʩʝʪʚʝʥʫ ʩʪʨʫʢʪʫʨʫ. 

ü ʅʘ ʧʦʚʨʰʠʥʘʤʘ ʟʘʩʝʿʘʥʠʤ ʢʨʤʥʠʤ ʙʠˀʝʤ ʫ ʮʝʣʦʿ ɹʦʩʥʠ ʠ ʍʝʨʮʝʛʦʚʠʥʠ 

ʦʩʪʚʘʨʫʿʫ ʩʝ ʥʠʩʢʠ ʧʨʠʥʦʩʠ. 

ü ʅʘʯʠʥʠ ʢʦʨʠʰ˂ʝˁʘ, ʩʧʨʝʤʘˁʘ ʠ ʯʫʚʘˁʘ ʩʫ ʥʝʘʜʝʢʚʘʪʥʠ. 

ü ʅʘ ʧʦʚʨʰʠʥʘʤʘ ʧʦʜ ʧʨʠʨʦʜʥʠʤ ʪʨʘʚˁʘʮʠʤʘ ʥʠʿʝ ʟʘʩʪʫʧˀʝʥʘ ʦʜʛʦʚʘʨʘʿʫ˂ʘ 

ʘʛʨʦʪʝʭʥʠʢʘ. 

ü ʉʝʥʘʞʘ ʠ ʩʠʣʘʞʘ ʩʘ ʩʝʿʘʥʠʭ ʠ ʧʨʠʨʦʜʥʠʭ ʪʨʘʚˁʘʢʘ ʩʝ ʤʘʣʦ ʢʦʨʠʩʪʠ. 

ü ʅʘ ʥʝʢʠʤ ʧʨʦʩʪʦʨʠʤʘ ʿʦʰ ʫʚʝʢ ʿʝ ʟʘʜʨʞʘʥ ʪʨʘʜʠʮʠʦʥʘʣʥʠ, ʥʦʤʘʜʩʢʠ ʥʘʯʠʥ 

ʜʨʞʘˁʘ ʩʪʦʢʝ, ʰʪʦ ʩʪʚʘʨʘ ʙʨʦʿʥʝ ʧʨʦʙʣʝʤʝ. 



ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ                                                                            ʄʠʨʦʩʣʘʚ ʅʝʜʝˀʢʦʚʠ˂ 

 

 

7 

ü ʉʧʦʨʦ ʩʝ ʫ ʧʨʘʢʩʫ ʫʚʦʜʠ ʧʨʦʠʟʚʦʜˁʘ ʿʝʜʥʦʛʦʜʠʰˁʠʭ ʢʨʤʥʠʭ ʣʝʛʫʤʠʥʦʟʘ ʢʘʦ 

ʰʪʦ ʩʫ: ʩʪʦʯʥʠ ʛʨʘʰʢʦʚʠ, ʛʨʘʭʦʨʠʮʝ, ʩʪʦʯʥʝ ʨʝʧʠʮʝ ʠ ʩʣ. ʢʦʿʝ ʙʠ ʟʥʘʪʥʦ ʤʦʛʣʝ 

ʧʦʧʨʘʚʠʪʠ ʢʚʘʣʠʪʝʪ ʠ ʢʚʘʥʪʠʪʝʪ ʢʨʤʝ, ʧʦʩʝʙʥʦ ʫ ʙʨʜʩʢʦ ʧʣʘʥʠʥʩʢʠʤ-

ʫʩʣʦʚʠʤʘ. 

ü ʅʝʜʦʩʪʘʿʝ ʢʚʘʣʠʪʝʪʥʦ ʩʝʤʝ ʠ ʦʜʛʦʚʘʨʘʿʫ˂ʠ ʩʦʨʪʠʤʝʥʪ ʩʚʠʭ ʢʨʤʥʠʭ ʙʠˀʘʢʘ 

ʢʦʿʝ ʩʝʿʝʤʦ ʥʘ ʦʨʘʥʠʮʘʤʘ. 

ü ɼʦʧʫʥʩʢʘ ʧʨʦʠʟʚʦʜˁʘ ʢʘʦ ʠ ʿʝʜʥʦʛʦʜʠʰˁʝ ʢʨʤʥʝ ʦʢʦʧʘʚʠʥʝ, ʥʝʟʥʘʪʥʦ ʩʫ 

ʟʘʩʪʫʧˀʝʥʝ ʫ ʩʪʨʫʢʪʫʨʠ ʠʩʭʨʘʥʝ ʩʪʦʢʝ. 

ü ɿʥʘʯʘʿ ʧʨʦʠʟʚʦʜˁʝ ʢʨʤʥʝ ʭʨʘʥʝ, ʠ ʧʦʨʝʜ ʥʘʚʝʜʝʥʠʭ ʧʨʦʙʣʝʤʘ ʫ ʧʦʩʣʝʜˁʠʭ 

ʜʝʩʝʪ ʛʦʜʠʥʘ ʧʦʜʠʛʥʫʪ ʿʝ ʥʘ ʩʪʨʘʪʝʰʢʠ ʥʠʚʦ. 

ʆʩʠʤ ʨʘʜʦʚʘ ʢʦʿʠ ʩʝ ʪʠʯʫ ʘʥʘʣʠʟʝ ʧʦˀʦʧʨʠʚʨʝʜʥʝ, ʦʜʥʦʩʥʦ ʨʘʪʘʨʩʢʝ ʧʨʦʠʟʚʦʜˁʝ, 

ʙʠʪʥʦ ʿʝ ʥʘʛʣʘʩʠʪʠ ʜʘ ʩʫ ʫ ʩʢʣʦʧʫ ʦʯʝʢʠʚʘʥʠʭ ʨʝʟʫʣʪʘʪʘ ʨʝʘʣʠʟʘʮʠʿʝ ʤʝʨʘ ʢʦʿʝ 

ʧʨʝʜʚʠʹʘ ʫʩʚʦʿʝʥʠ ʉʪʨʘʪʝʰʢʠ ʧʣʘʥ ʨʘʟʚʦʿʘ ʧʦˀʦʧʨʠʚʨʝʜʝ ʠ ʨʫʨʘʣʥʠʭ ʧʦʜʨʫʯʿʘ 

ʈʝʧʫʙʣʠʢʝ ʉʨʧʩʢʝ 2016-2020. ʛʦʜʠʥʘ, ʘʥʘʣʠʟʠʨʘʥʝ ʠ ʧʨʦʿʝʢʪʦʚʘʥʝ ʦʙʨʘʜʠʚʝ 

ʧʦʚʨʰʠʥʝ ʧʦʿʝʜʠʥʠʭ ʛʨʫʧʘ ʨʘʪʘʨʩʢʠʭ ʚʨʩʪʘ ʜʦ 2020. ʛʦʜʠʥʝ. ʂʘʢʦ ʩʪʦʿʠ ʫ ʦʚʦʤ 

ʩʪʨʘʪʝʰʢʦʤ ʜʦʢʫʤʝʥʪʫ, ʧʨʝʜʚʠʹʘ ʩʝ ʧʦʚʝ˂ʘˁʝ ʧʦʚʨʰʠʥʘ ʧʦʜ ʞʠʪʠʤʘ, ʪʘʢʦ ʜʘ ˂ʝ ʦʥʝ 

ʫ 2019. ʛʦʜʠʥʠ ʙʠʪʠ 247.000 ʭʘ, ʦʜʥʦʩʥʦ 255.000 ʭʘ ʫ 2020. ʛʦʜʠʥʠ. ʆʩʠʤ ʪʦʛʘ, 

ʧʨʝʜʚʠʹʝʥʦ ʿʝ ʧʦʚʝ˂ʘˁʝ ʧʦʚʨʰʠʥʘ ʠ ʧʦʜ ʠʥʜʫʩʪʨʠʿʩʢʠʤ ʠ ʢʨʤʥʠʤ ʙʠˀʝʤ. ʅʘʠʤʝ, 

ʧʦʚʨʰʠʥʝ ʧʦʜ ʠʥʜʫʩʪʨʠʿʩʢʠʤ ʙʠˀʝʤ ˂ʝ ʫ ʥʘʨʝʜʥʝ ʜʚʝ ʛʦʜʠʥʝ ʨʘʩʪʠ, ʪʝ ˂ʝ ʫ 2020. 

ʛʦʜʠʥʠ ʜʦʩʪʠ˂ʠ ʚʨʝʜʥʦʩʪ ʧʦʚʨʰʠʥʝ ʦʜ 11.000 ʭʘ, ʜʦʢ ˂ʝ ʩʝ ʧʦʚʨʰʠʥʝ ʧʦʜ ʢʨʤʥʠʤ 

ʙʠˀʝʤ ʫ 2020. ʛʦʜʠʥʠ ʧʦʚʝ˂ʘʪʠ ʥʘ 82.000 ʭʘ.  

ʅʝʜʝˀʢʦʚʠ˂ ʠ ʩʘʨ. (2019) ʩʫ ʫ ʩʚʦʤ ʨʘʜʫ ʧʦʤʦ˂ʫ ʢʚʘʥʪʠʪʘʪʠʚʥʝ ʘʥʘʣʠʟʝ ʠʟʚʨʰʠʣʠ 

ʧʦʨʝʹʝˁʝ ʧʨʦʠʟʚʦʜʥʠʭ ʧʦʢʘʟʘʪʝˀʘ ʥʘʿʚʘʞʥʠʿʠʭ ʨʘʪʘʨʩʢʠʭ ʫʩʝʚʘ ʫ ʈʝʧʫʙʣʠʮʠ 

ʉʨʧʩʢʦʿ ʠ ʈʝʧʫʙʣʠʮʠ ʉʨʙʠʿʠ. ʎʠˀ ʿʝ ʙʠʦ ʜʘ ʩʝ ʫʧʦʨʝʜʝ ʧʨʦʠʟʚʦʜʥʠ ʧʦʢʘʟʘʪʝˀʠ 

ʦʜʘʙʨʘʥʠʭ ʨʘʪʘʨʩʢʠʭ ʚʨʩʪʘ, ʪʝ ʫʩʪʘʥʦʚʝ ʪʝʥʜʝʥʮʠʿʝ ˁʠʭʦʚʦʛ ʢʨʝʪʘˁʘ ʫ ʧʦʩʤʘʪʨʘʥʦʤ 

ʜʚʘʜʝʩʝʪʜʚʦʛʦʜʠʰˁʝʤ ʧʝʨʠʦʜʫ (1996-2017). ɼʦʙʠʿʝʥʠ ʨʝʟʫʣʪʘʪʠ ʫ ʨʘʜʫ ʧʦʢʘʟʫʿʫ ʜʘ 

ʩʫ ʢʦʜ ʚʝ˂ʠʥʝ ʧʦʩʤʘʪʨʘʥʠʭ ʨʘʪʘʨʩʢʠʭ ʫʩʝʚʘ ʧʦʞˁʝʚʝʥʝ ʧʦʚʨʰʠʥʝ ʠ ʧʨʦʠʟʚʦʜˁʘ 

ʠʩʧʦˀʠʣʠ ʚʝ˂ʫ ʪʝʥʜʝʥʮʠʿʫ ʨʘʩʪʘ, ʦʜʥʦʩʥʦ ʤʘˁʫ ʩʪʦʧʫ ʧʘʜʘ ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʧʩʢʦʿ 

ʥʝʛʦ ʫ ʉʨʙʠʿʠ, ʜʦʢ ʿʝ ʢʦʜ ʧʨʠʥʦʩʘ ʫ ʠʩʪʦʤ ʚʨʝʤʝʥʩʢʦʤ ʧʝʨʠʦʜʫ ʩʠʪʫʘʮʠʿʘ ʥʝʰʪʦ 

ʜʨʫʛʘʯʠʿʘ, ʪʝ ʿʝ ʩʘʤʦ ʥʝʢʦʣʠʢʦ ʫʩʝʚʘ ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʧʩʢʦʿ ʧʦʢʘʟʘʣʦ ʚʝ˂ʫ ʪʝʥʜʝʥʮʠʿʫ 

ʨʘʩʪʘ ʧʨʦʩʝʯʥʦʛ ʧʨʠʥʦʩʘ ʫ ʦʜʥʦʩʫ ʥʘ ʧʨʦʩʝʯʘʥ ʧʨʠʥʦʩ ʫ ʉʨʙʠʿʠ. 

ʂʘʜʘ ʩʫ ʫ ʧʠʪʘˁʫ ʘʥʘʣʠʟʝ ʢʨʝʪʘˁʘ ʮʝʥʘ ʧʦʿʝʜʠʥʠʭ ʨʘʪʘʨʩʢʠʭ ʚʨʩʪʘ (ʞʠʪʘʨʠʮʘ) ʫ 

ʈʝʧʫʙʣʠʮʠ ʉʨʧʩʢʦʿ, ʄʫʪʘʚ˅ʠ˂ ʠ ʩʘʨ. (2017) ʧʨʘʚʝ ʠˁʭʦʚʦ ʧʦʨʝʹʝˁʝ ʩʘ ʮʝʥʘʤʘ 

ʞʠʪʘʨʠʮʘ ʫ ʉʨʙʠʿʠ. ɸʫʪʦʨʠ ʩʫ ʫ ʩʚʦʤ ʨʘʜʫ ʘʥʘʣʠʟʠʨʘʣʠ ʢʚʘʨʪʘʣʥʦ ʢʨʝʪʘˁʝ ʮʝʥʘ 

ʧʰʝʥʠʮʝ ʠ ʢʫʢʫʨʫʟʘ ʫ ʦʙʝ ʈʝʧʫʙʣʠʢʝ, ʘ ʧʦʩʤʘʪʨʘʥʠ ʧʝʨʠʦʜ ʿʝ ʙʠʦ 2010-2015. ʛʦʜʠʥʘ. 

ʈʝʟʫʣʪʘʪʠ ʜʦʙʠʿʝʥʠ ʩʪʘʪʠʩʪʠʯʢʦʤ ʦʙʨʘʜʦʤ ʧʦʜʘʪʘʢʘ (ʧʨʦʜʘʿʥʠʭ ʮʝʥʘ) ʧʦʢʘʟʫʿʫ ʜʘ ʩʫ 

ʮʝʥʝ ʞʠʪʘʨʠʮʘ ʫ ʘʥʘʣʠʟʠʨʘʥʦʤ ʧʝʨʠʦʜʫ ʚʝ˂ʝ ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʧʩʢʦʿ. ʊʦʤ ʧʨʠʣʠʢʦʤ, 

ʢʦʨʠʰ˂ʝʥʠ ʩʝʟʦʥʩʢʠ ʠʥʜʝʢʩʠ ʦʜʨʝʹʝʥʠ ʩʫ ʤʝʪʦʜʦʤ ʦʜʥʦʩʘ ʧʨʝʤʘ ʦʧʰʪʝʤ 

ʢʚʘʨʪʘʣʥʦʤ ʧʨʦʩʝʢʫ. 

ʇʨʠʤʝʥʫ ʤʦʜʝʣʘ ʧʨʝʜʚʠʹʘˁʘ ʧʨʦʠʟʚʦʜʥʦ ʝʢʦʥʦʤʩʢʠʭ ʧʘʨʘʤʝʪʘʨʘ ʫ ʧʦˀʦʧʨʠʚʨʝʜʠ 

ʤʦʞʝʤʦ ʥʘ˂ʠ ʫ ʚʝ˂ʝʤ ʙʨʦʿʫ ʨʘʜʦʚʘ. ʂʦʨʠʩʪʝ˂ʠ ʤʝʪʦʜʝ ʧʨʝʜʚʠʹʘˁʘ ʢʦʿʝ ʩʫ ʟʘʩʥʦʚʘʥʝ 

ʥʘ ʘʥʘʣʠʟʠ ʚʨʝʤʝʥʩʢʠʭ ʩʝʨʠʿʘ, ʦʜʥʦʩʥʦ ʢʣʘʩʠ ARIMA  ʤʦʜʝʣʘ, ʦʮʝˁʝʥʘ ʩʫ ʙʫʜʫ˂ʘ 
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ʢʨʝʪʘˁʘ ʧʨʦʠʟʚʦʜʥʠʭ ʠ ʮʝʥʦʚʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʨʘʟʣʠʯʠʪʠʭ ʧʦʚʨʪʘʨʩʢʠʭ ʚʨʩʪʘ 

(ʅʦʚʢʦʚʠ˂ ʠ ʩʘʨ., 2013; ʅʦʚʢʦʚʠ˂ ʠ ʩʘʨ., 2016; ʅʦʚʢʦʚʠ˂ ʠ ʄʫʪʘʚ˅ʠ˂ Beba, 2016; 

ʄʫʪʘʚ˅ʠ˂ ʠ ʩʘʨ., 2016; ʀʚʘʥʠʰʝʚʠ˂, 2015). 

ʅʦʚʢʦʚʠ˂ ʠ ʩʘʨ. (2010) ʩʫ ʧʨʠʤʝʥʦʤ ʢʚʘʥʪʠʪʘʪʠʚʥʝ ʤʝʪʦʜʦʣʦʛʠʿʝ, ʟʘʩʥʦʚʘʥʝ ʥʘ 

ʘʥʘʣʠʟʠ ʚʨʝʤʝʥʩʢʠʭ ʩʝʨʠʿʘ ʧʨʝʜʚʠʜʝʣʠ ʧʦʥʘʰʘˁʝ ʪʨʠ ʥʘʿʟʘʩʪʫʧˀʝʥʠʿʘ ʧʦʚʨʪʘʨʩʢʘ 

ʫʩʝʚʘ ʫ ɺʦʿʚʦʜʠʥʠ-ʢʨʦʤʧʠʨ, ʧʘʩʫˀ ʠ ʧʘʨʘʜʘʿʟ. 

ʄʫʪʘʚ˅ʠ˂ ʠ ʩʘʨ. (2014) ʧʨʝʜʚʠʹʘʿʫ ʢʨʝʪʘˁʝ ʧʨʦʠʟʚʦʜʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʟʥʘʯʘʿʥʠʿʠʭ 

ʚʨʩʪʘ ʧʦʚʨ˂ʘ ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʧʩʢʦʿ. ɸʫʪʦʨʠ ʩʫ ʧʨʠʤʝʥʦʤ ʤʝʪʦʜʘ ʘʥʘʣʠʟʝ ʚʨʝʤʝʥʩʢʝ 

ʩʝʨʠʿʝ, ʢʦʥʢʨʝʪʥʦ ʢʦʨʠʰ˂ʝˁʝʤ ʦʜʛʦʚʘʨʘʿʫ˂ʝʛ ARIMA ʤʦʜʝʣʘ, ʧʨʝʜʚʠʜʝʣʠ 

ʧʨʦʠʟʚʦʜʥʝ ʧʘʨʘʤʝʪʨʝ ʧʦʚʨ˂ʘ ʫ ʧʝʨʠʦʜʫ ʦʜ 1996 ʜʦ 2011. ʛʦʜʠʥʝ. ʀʟʙʦʨ ʦʙʣʠʢʘ 

ʤʦʜʝʣʘ ʨʝʟʫʣʪʘʪ ʿʝ ʢʚʘʥʪʠʪʘʪʠʚʥʝ ʘʥʘʣʠʟʝ ʠ ʩʪʘʪʠʩʪʠʯʢʠʭ ʢʨʠʪʝʨʠʿʫʤʘ. 

ʀʚʘʥʠʰʝʚʠ˂ ʠ ʩʘʨ. (2015) ʘʥʘʣʠʟʠʨʘʿʫ ʧʨʦʤʝʥʝ ʠ ʙʫʜʫ˂ʝ ʪʝʥʜʝʥʮʠʿʝ ʮʝʥʦʚʥʠʭ 

ʧʘʨʘʤʝʪʘʨʘ ʧʘʨʘʜʘʿʟʘ ʫ ʉʨʙʠʿʠ ʢʦʨʠʩʪʝ˂ʠ ʜʝʩʢʨʠʧʪʠʚʥʫ ʩʪʘʪʠʩʪʠʢʫ ʟʘ ʘʥʘʣʠʟʫ 

ʚʨʝʤʝʥʩʢʝ ʩʝʨʠʿʝ ʧʦʜʘʪʘʢʘ ʦʜ ʩʝʜʘʤʥʘʝʩʪ ʛʦʜʠʥʘ (1994-2010), ʜʦʢ ʟʘ ʧʨʝʜʚʠʹʘˁʝ ʫ 

ʩʣʝʜʝ˂ʠʭ ʧʝʪ ʛʦʜʠʥʘ (2011-2015) ʢʦʨʠʩʪʝ ʦʜʛʦʚʘʨʘʿʫ˂ʝ ARIMA ʤʦʜʝʣʝ. ʊʘʢʦʹʝ, ʟʘ 

ʠʩʪʫ ʧʦʚʨʪʘʨʩʢʫ ʚʨʩʪʫ (ʧʘʨʘʜʘʿʟ) Adanacioglu and Yercan (2012) ʩʫ ʨʘʟʚʠʣʠ ʩʝʟʦʥʩʢʠ 

ARIMA (SARIMA) ʤʦʜʝʣ ʢʦʿʠʤ ʩʫ ʧʨʝʜʚʠʜʝʣʠ ʢʨʝʪʘˁʝ ʚʝʣʝʧʨʦʜʘʿʥʠʭ ʮʝʥʘ ʥʘ 

ʤʝʩʝʯʥʦʤ ʥʠʚʦʫ ʫ ɸʥʪʘʣʠʿʠ (ʊʫʨʩʢʦʿ). ɿʘ ʙʘʟʫ ʩʫ ʘʫʪʦʨʠ ʢʦʨʠʩʪʠʣʠ ʚʨʝʤʝʥʩʢʫ ʩʝʨʠʿʫ 

ʧʦʜʘʪʘʢʘ (ʮʝʥʦʚʥʝ ʠʟʚʝʰʪʘʿʠ) ʦʜ 2000. ʜʦ 2010. ʛʦʜʠʥʝ. 

ʅʠʢʦʣʠ˂-ɴʦʨʠ˂ ʠ ʩʘʨ. (2004) ʧʨʘʚʝ ʧʨʝʜʚʠʹʘˁʝ ʜʨʫʰʪʚʝʥʦʛ ʧʨʦʠʟʚʦʜʘ 

ʧʦˀʦʧʨʠʚʨʝʜʝ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ, ʜʦʢ ɱʘʥʢʦʚʠ˂ (2005) ʫ ʩʚʦʿʦʿ ʜʦʢʪʦʨʩʢʦʿ 

ʜʠʩʝʨʪʘʮʠʿʠ ʜʝʬʠʥʠʰʝ ʢʚʘʥʪʠʪʘʪʠʚʥʝ ʤʦʜʝʣʝ ʟʘ ʧʨʝʜʚʠʹʘˁʝ ʨʘʟʚʦʿʘ ʧʦˀʦʧʨʠʚʨʝʜʝ, 

ʛʜʝ ʩʫ ʫ ʩʚʨʭʫ ʧʨʝʜʚʠʹʘˁʘ ʧʨʠʤʝˁʝʥʠ ARIMA ʤʦʜʝʣʠ ʟʘ ʧʝʨʠʦʜ 1999-2008. ʛʦʜʠʥʘ. 

ʀʩʪʠ ʘʫʪʦʨ ʿʝ ʩʧʨʦʚʝʦ ʧʨʝʜʚʠʹʘˁʝ ʠ ʧʘʨʠʪʝʪʘ ʮʝʥʘ ʧʨʝʤʘ ʧʰʝʥʠʮʠ, ʢʘʦ ʥʘʿʚʘʞʥʠʿʝʤ 

ʨʘʪʘʨʩʢʦʤ ʧʨʦʠʟʚʦʜʫ. 

ʅʘ ʙʘʟʠ ʜʫʞʝ ʚʨʝʤʝʥʩʢʝ ʩʝʨʠʿʝ ʩʪʘʪʠʩʪʠʯʢʠʭ ʧʦʜʘʪʘʢʘ ʄʫʪʘʚ˅ʠ˂ ɹʝʙʘ (2010) ʿʝ 

ʧʨʠʤʝʥʦʤ ARIMA ʤʦʜʝʣʘ ʠʟʚʨʰʠʣʘ ʧʨʝʜʚʠʹʘˁʝ ʧʨʦʠʟʚʦʜʥʠʭ ʝʢʦʥʦʤʩʢʠʭ ʨʝʟʫʣʪʘʪʘ 

ʫ ʧʦˀʦʧʨʠʚʨʝʜʠ ɺʦʿʚʦʜʠʥʝ.  

ʇʨʝʜʚʠʹʘˁʝ ʧʦʿʘʚʘ ʥʘ ʦʩʥʦʚʫ ʠʩʪʦʨʠʿʩʢʝ ʩʝʨʠʿʝ ʧʦʜʘʪʘʢʘ ʫ ʨʘʪʘʨʩʢʦʿ ʧʨʦʠʟʚʦʜˁʠ 

ʜʘʿʝ ʜʦʙʨʫ ʦʩʥʦʚʫ ʟʘ ʜʦʥʦʰʝˁʝ ʧʨʘʚʦʚʨʝʤʝʥʠʭ ʦʜʣʫʢʘ ʢʦʿʝ ʩʝ ʪʠʯʫ ʜʘˀʝʛ ʨʘʟʚʦʿʘ ʦʚʝ 

ʛʨʘʥʝ ʧʦˀʦʧʨʠʚʨʝʜʝ. ɼʦʧʨʠʥʦʩ ʿʝ ʿʦʰ ʚʝ˂ʠ ʢʘʜʘ ʩʝ ʫ ʦʙʟʠʨ ʫʟʤʝ ʯʠˁʝʥʠʮʘ, ʜʘ 

ʨʘʪʘʨʩʪʚʦ ʧʨʝʜʩʪʘʚˀʘ ʦʢʦʩʥʠʮʫ ʮʝʣʝ ʧʦˀʦʧʨʠʚʨʝʜʝ, ʠ ʜʘ ʩʚʘʢʠ ʨʝʟʫʣʪʘʪ ʧʦʩʪʠʛʥʫʪ ʫ 

ʦʚʦʿ ʛʨʘʥʠ, ʫ ʧʨʠʥʮʠʧʫ, ʦʩʣʠʢʘʚʘ ʮʝʣʦʢʫʧʥʦ ʩʪʘˁʝ ʫ ʘʛʨʘʨʫ. ʅʘʫʯʥʠ ʠ ʩʪʫʯʥʠ ʨʘʜʦʚʠ 

ʢʦʿʠ ʫʧʨʘʚʦ ʟʘ ʧʨʝʜʤʝʪ ʠʩʪʨʘʞʠʚʘˁʘ ʠʤʘʿʫ ʧʨʦʙʣʝʤʘʪʠʢʫ ʙʫʜʫ˂ʠʭ ʢʨʝʪʘˁʘ 

ʧʨʦʠʟʚʦʜʥʠʭ ʠ ʝʢʦʥʦʤʩʢʠʭ ʧʦʿʘʚʘ ʫ ʨʘʪʘʨʩʪʚʫ ʜʦʧʨʠʥʦʩʝ ʩʪʚʘʨʘˁʫ ʦʜʛʦʚʘʨʘʿʫ˂ʠʭ 

ʤʦʜʝʣʘ ʢʦʿʠ ʥʘ ʥʘʿʧʨʠʙʣʠʞʥʠʿʠ ʥʘʯʠʥ ʦʩʣʠʢʘʚʘʿʫ ʥʝʢʘ ʙʫʜʫ˂ʘ ʩʪʘˁʘ. 

ʅʝʜʝˀʢʦʚʠ˂ ʠ ʂʨʩʪʠ˂ (2019) ʩʫ ʫ ʩʚʦʤ ʨʘʜʫ ʧʦʢʫʰʘʣʠ ʬʦʨʤʫʣʠʩʘʪʠ ʘʜʝʢʚʘʪʘʥ 

ʤʦʜʝʣ ʟʘ ʧʨʝʜʚʠʹʘˁʝ ʧʨʦʠʟʚʦʜˁʝ ʧʰʝʥʠʮʝ ʠ ʢʫʢʫʨʫʟʘ ʫ ɹʦʩʥʠ ʠ ʍʝʨʮʝʛʦʚʠʥʠ. 

ʇʨʠʤʝʥʦʤ ʘʥʘʣʠʟʝ ʪʨʝʥʜʘ ʥʘ ʦʩʥʦʚʫ ʜʚʘʜʝʩʝʪʜʚʦʛʦʜʠʰˁʝ ʚʨʝʤʝʥʩʢʝ ʩʝʨʠʿʝ ʧʦʜʘʪʘʢʘ 

ʢʘʦ ʠ ʜʝʩʢʨʠʧʪʠʚʥʦʤ ʩʪʘʪʠʩʪʠʯʢʦʤ ʘʥʘʣʠʟʦʤ ʦʜʘʙʨʘʣʠ ʩʫ ʥʘʿʧʦʛʦʜʥʠʿʠ ʤʦʜʝʣ, ʛʜʝ ʩʫ 

ʫʦʯʝʥʝ ʪʝʥʜʝʥʮʠʿʝ ʢʨʝʪʘˁʘ ʧʨʦʠʟʚʦʜʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʧʦʩʤʘʪʨʘʥʠʭ ʨʘʪʘʨʩʢʠʭ ʚʨʩʪʘ ʟʘ 
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ʥʘʨʝʜʥʠ ʧʝʪʦʛʦʜʠʰˁʠ ʧʝʨʠʦʜ (2018-2022). ʈʝʟʫʣʪʘʪʠ ʩʧʨʦʚʝʜʝʥʝ ʘʥʘʣʠʟʝ ʧʦʢʘʟʫʿʫ 

ʜʘ ˂ʝ ʜʦ˂ʠ ʜʦ ʧʦʚʝ˂ʘˁʘ ʧʨʦʠʟʚʦʜˁʝ ʠ ʧʨʠʥʦʩʘ ʧʰʝʥʠʮʝ ʫ ʥʘʨʝʜʥʦʤ ʧʝʪʦʛʦʜʠʰˁʝʤ 

ʧʝʨʠʦʜʫ ʫ ɹʦʩʥʠ ʠ ʍʝʨʮʝʛʦʚʠʥʠ, ʘ ʜʘ ˂ʝ ʧʨʦʠʟʚʦʜˁʘ ʠ ʧʨʠʥʦʩ ʢʫʢʫʨʫʟʘ ʧʦʢʘʟʘʪʠ 

ʢʦʥʪʠʥʫʠʨʘʥʫ ʪʝʥʜʝʥʮʠʿʫ ʧʘʜʘ ʫ ʧʝʨʠʦʜʫ ʧʨʝʜʠʢʮʠʿʝ. ʅʘʠʤʝ, ʧʨʦʠʟʚʦʜˁʘ ʧʰʝʥʠʮʝ 

˂ʝ ʫ ʧʝʨʠʦʜʫ ʧʨʝʜʠʢʮʠʿʝ ʫ ɹʦʩʥʠ ʠ ʍʝʨʮʝʛʦʚʠʥʠ ʨʘʩʪʠ ʫ ʧʨʦʩʝʢʫ ʟʘ 4.300 ʪʦʥʘ, ʪʝ ˂ʝ 

ʫ ʟʘʜˁʦʿ ʛʦʜʠʥʠ ʧʨʝʜʚʠʹʘˁʘ ʜʦʩʪʠ˂ʠ ʚʨʝʜʥʦʩʪ ʦʜ 267.426 ʪʦʥʘ. ʊʘʢʦʹʝ, ʧʨʠʥʦʩ 

ʧʰʝʥʠʮʝ ˂ʝ ʧʦʢʘʟʘʪʠ ʢʦʥʪʠʥʫʠʨʘʥʠ ʨʘʩʪ, ʠ ʫ 2022. ʛʦʜʠʥʠ ʠʤʘ˂ʝ ʚʨʝʜʥʦʩʪ ʦʜ 4,365 

ʪ/ʭʘ. ɸʥʘʣʠʟʠʨʘʥʠ ʧʦʢʘʟʘʪʝˀʠ ʢʫʢʫʨʫʟʘ ʧʦʢʘʟʘʣʠ ʩʫ ʩʫʧʨʦʪʥʠ ʪʨʝʥʜ ʫ ʦʜʥʦʩʫ ʥʘ 

ʧʰʝʥʠʮʫ, ʰʪʦ ʩʝ ʧʦʪʚʨʹʫʿʝ ʦʯʝʢʠʚʘʥʠʤ ʧʘʜʦʤ ʧʨʦʠʟʚʦʜˁʝ ʢʫʢʫʨʫʟʘ ʫ 2022. ʛʦʜʠʥʠ ʫ 

ʦʜʥʦʩʫ ʥʘ 2018. ʛʦʜʠʥʫ ʟʘ 64.515. ʪʦʥʘ. ʇʨʝʤʘ ʧʨʦʨʘʯʫʥʫ ʘʫʪʦʨʘ ʧʨʠʥʦʩ ʢʫʢʫʨʫʟʘ 

ʙʝʣʝʞʠ ʤʘʣʠ ʘʣʠ ʢʦʥʪʠʥʫʠʨʘʥʠ ʧʘʜ, ʠ ʫ 2022. ʛʦʜʠʥʠ ʦʯʝʢʫʿʝ ʩʝ ʜʘ ʠʟʥʦʩʠ 4,13 ʪ/ʭʘ. 

ʋ ʩʚʦʤ ʦʙʿʘʚˀʝʥʦʤ ʨʘʜʫ ʀʣʠ˂ ʀʚʘʥʘ ʠ ʩʘʨ. (2016) ʢʦʨʠʩʪʝ˂ʠ Box Jenkins 

ʤʝʪʦʜʦʣʦʛʠʿʫ ʧʨʝʜʚʠʹʘʿʫ ʧʨʦʠʟʚʦʜˁʫ ʢʫʢʫʨʫʟʘ ʫ ʉʨʙʠʿʠ ʟʘ ʧʝʨʠʦʜ 2015-2017 ʛʦʜʠʥʘ. 

ʋ ʨʘʜʫ ʩʫ ʘʫʪʦʨʠ ʧʦʢʫʰʘʣʠ ʬʦʨʤʠʨʘʪʠ ʠ ʦʮʝʥʠʪʠ ʘʜʝʢʚʘʪʘʥ ʤʦʜʝʣ ʢʦʿʠʤ ʙʠ 

ʧʨʝʜʚʠʜʝʣʠ ʦʙʠʤ ʧʨʦʠʟʚʦʜˁʝ ʢʫʢʫʨʫʟʘ ʥʘʨʝʜʥʝ ʪʨʠ ʛʦʜʠʥʝ (2015-2017). ʂʦʨʠʩʪʝ˂ʠ 

ʩʝ ʚʨʝʤʝʥʩʢʦʤ ʩʝʨʠʿʦʤ ʧʦʜʘʪʘʢʘ ʦʜ 1947-2014. ʛʦʜʠʥʝ ʠʟʘʙʨʘʣʠ ʩʫ ʘʜʝʢʚʘʪʘʥ ɸRIʄɸ 

ʤʦʜʝʣ ʢʦʿʠ ʿʝ ʫʪʚʨʜʠʦ ʫʪʠʮʘʿ ʝʢʩʪʝʨʥʠʭ ʬʘʢʪʦʨʘ ʥʘ ʧʨʦʠʟʚʦʜˁʫ ʢʫʢʫʨʫʟʘ. 

ʀʩʪʨʘʞʠʚʘˁʝʤ ʥʘ ʦʩʥʦʚʫ ʧʨʠʤʝʥʝ ɸRIʄɸ ʤʦʜʝʣʘ ʫʪʚʨʜʠʣʠ ʩʫ ʦʩʮʠʣʘʪʦʨʥʠ ʪʨʝʥʜ ʫ 

ʧʨʦʠʟʚʦʜˁʠ ʢʫʢʫʨʫʟʘ ʫ ʉʨʙʠʿʠ ʟʘ ʧʝʨʠʦʜ 2015-2017. ʛʦʜʠʥʘ, ʢʘʦ ʠ ʟʥʘʯʘʿʥʫ 

ʟʘʚʠʩʥʦʩʪ ʪʦʛ ʪʨʝʥʜʘ ʦʜ ʝʢʩʪʝʨʥʠʭ ʬʘʢʪʦʨʘ ʧʨʦʠʟʚʦʜˁʝ. ʇʨʦʨʘʯʫʥʦʤ ʘʫʪʦʨʘ 

ʧʨʦʠʟʚʦʜˁʘ ʢʫʢʫʨʫʟʘ ˂ʝ ʨʘʩʪʠ ʜʦ ʧʦʣʦʚʠʥʝ ʧʝʨʠʦʜʘ ʧʨʝʜʠʢʮʠʿʝ (6.778.631,1 ʪʦʥʘ), 

ʜʦʢ ˂ʝ ʧʦʩʣʝ ʪʦʛʘ ʧʦʢʘʟʘʪʠ ʠʟʚʝʩʥʦ ʩʤʘˁʝˁʝ ʠ ʙʠʪʠ ʥʘ ʥʠʚʦʫ ʦʜ 6.410.471,89 ʪʦʥʘ 

(2017). 

Iqbal et al., (2005) ʢʦʨʠʩʪʝ ɸRIʄɸ ʤʦʜʝʣ ʜʘ ʙʠ ʧʨʝʜʚʠʜʝʣʠ ʢʨʝʪʘˁʝ ʧʨʦʠʟʚʦʜˁʝ 

ʧʰʝʥʠʮʝ ʫ ʩʚʦʿʦʿ ʟʝʤˀʠ (ʇʘʢʠʩʪʘʥ) ʜʦ 2022. ʛʦʜʠʥʝ, ʜʦʢ Badmus and Ariyo (2011) 

ʢʦʨʠʩʪʝ˂ʠ ʚʨʝʤʝʥʩʢʫ ʩʝʨʠʿʫ ʧʦʜʘʪʘʢʘ ʦʜ ʪʨʠʜʝʩʝʪʰʝʩʪ ʛʦʜʠʥʘ (1970-2005) ʙʠʨʘʿʫ ʠ 

ʦʮʝˁʫʿʫ ʘʜʝʢʚʘʪʘʥ ɸRIʄɸ ʤʦʜʝʣ ʥʘ ʦʩʥʦʚʫ ʢʦʿʝʛ ʧʨʝʜʚʠʹʘʿʫ ʧʦʚʨʰʠʥʝ ʠ 

ʧʨʦʠʟʚʦʜˁʫ ʢʫʢʫʨʫʟʘ ʫ ʅʠʛʝʨʠʿʠ ʜʦ 2020. ʛʦʜʠʥʝ. 

Sarpong and Nasiru (2012) ʫ ʩʚʦʿʦʿ ʩʪʫʜʠʿʠ ʦʧʠʩʫʿʫ ʤʦʜʝʣʠʨʘˁʘ ʠ ʧʨʦʛʥʦʟʠʨʘˁʘ 

ʧʨʦʠʟʚʦʜˁʝ ʠ ʧʦʪʨʦʰˁʝ ʢʫʢʫʨʫʟʘ ʫ ɻʘʥʠ. ʋ ʪʫ ʩʚʨʭʫ ʘʫʪʦʨʠ ʢʦʨʠʩʪʝ ʧʦʛʦʜʥʝ 

ɸRIʄɸ ʤʦʜʝʣʝ ʥʘ ʦʩʥʦʚʫ ʢʦʿʠʭ ʩʫ ʫʪʚʨʜʠʣʠ ʨʘʩʪʫ˂ʝ ʦʙʨʘʩʮʝ ʫ ʧʨʦʠʟʚʦʜˁʠ ʦʚʝ 

ʞʠʪʘʨʠʮʝ. ʈʝʟʫʣʪʘʪʠ ʩʪʫʜʠʿʝ ʧʦʤʘʞʫ ʫ ʢʨʝʠʨʘˁʫ ʘʜʝʢʚʘʪʥʠʭ ʤʝʨʘ ʧʦʜʩʪʠʮʘʿʘ ʜʨʞʘʚʝ 

ʜʘˀʝʤ ʨʘʩʪʫ ʧʨʦʠʟʚʦʜˁʝ ʢʫʢʫʨʫʟʘ ʫ ʦʚʦʿ ʟʝʤˀʠ, ʯʠʤʝ ʙʠ ʩʝ ʧʨʝʜʫʧʨʝʜʠʦ ʧʨʝʢʦʤʝʨʘʥ 

ʠ ʟʘ ʝʢʦʥʦʤʠʿʫ ʥʝʧʦʚʦˀʘʥ ʫʚʦʟ ʢʫʢʫʨʫʟʘ. 

ʆʩʠʤ ʧʦʤʝʥʫʪʠʭ ʘʫʪʦʨʘ ʠ ʤʥʦʛʠ ʜʨʫʛʠ ʩʪʨʘʥʠ ʘʫʪʦʨʠ (Tahir and Habib, 2013; Amin et 

al., 2014; Bussay et al., 2015; Hossain and Adulla, 2015; Iqbal et al., 2016; Jadhav et al., 

2017; Santosha et al., 2017; Sharma et al., 2018) ʩʫ ʫ ʩʚʦʿʠʤ ʥʦʚʠʿʠʤ ʠʩʪʨʘʞʠʚʘˁʠʤʘ 

ʫʩʧʝʰʥʦ ʢʦʨʠʩʪʠʣʠ Box-Jenkins-ʦʚʫ ʤʝʪʦʜʦʣʦʛʠʿʫ ʥʘ ʢʦʿʦʿ ʩʝ ʪʝʤʝˀʝ ɸRIʄɸ ʤʦʜʝʣʠ 

ʩʘ ʮʠˀʝʤ ʧʨʝʜʚʠʹʘˁʘ ʧʨʦʠʟʚʦʜʥʦ ʝʢʦʥʦʤʩʢʠʭ ʧʦʢʘʟʘʪʝˀʘ ʫ ʨʘʪʘʨʩʢʦʿ ʧʨʦʠʟʚʦʜˁʠ. 

ʄʫʪʘʚ˅ʠ˂ ʠ ʩʘʨ. (2016) ʧʨʠʤʝʥʦʤ ɸRIʄɸ ʤʦʜʝʣʘ ʧʨʝʜʚʠʹʘʿʫ ʢʨʝʪʘˁʝ ʮʝʥʘ ʧʰʝʥʠʮʝ 

ʠ ʢʫʢʫʨʫʟʘ, ʪʝ ˁʠʭʦʚʠʭ ʧʘʨʠʪʝʪʘ ʜʦ 2020. ʛʦʜʠʥʝ ʫ ʉʨʙʠʿʠ. ʂʘʢʦ ʘʫʪʦʨʠ ʥʘʚʦʜʝ, 

ʧʨʝʜʚʠʹʝʥʝ ʮʝʥʦʚʥʝ ʚʨʝʜʥʦʩʪʠ ʧʰʝʥʠʮʝ ʜʦ 2020. ʛʦʜʠʥʝ ʧʦʢʘʟʘ˂ʝ ʨʝʣʘʪʠʚʥʫ 
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ʩʪʘʙʠʣʥʦʩʪ ʠ ʢʨʝʪʘ˂ʝ ʩʝ ʥʘ ʥʠʚʦʫ ʦʜ 112,82 ʜʦ 125,64 ʝʚʨʦ/ʪʦʥʠ. ʂʘʨʘʢʪʝʨʠʩʘ˂ʝ ʠʭ 

ʦʩʮʠʣʘʮʠʿʘ ʠʟ ʛʦʜʠʥʝ ʫ ʛʦʜʠʥʫ, ʘʣʠ ˂ʝ ʪʦʢʦʤ ʧʝʨʠʦʜʘ ʧʨʝʜʚʠʹʘˁʘ ʮʝʥʘ ʧʰʝʥʠʮʝ 

ʥʘʿʯʝʰ˂ʝ ʙʠʪʠ ʥʘ ʥʠʚʦʫ ʚʝ˂ʝʤ ʦʜ ʧʨʦʩʝʢʘ ʠʟ ʘʥʘʣʠʟʠʨʘʥʦʛ ʧʝʨʠʦʜʘ, ʦʜʥʦʩʥʦ 

ʠʟʥʦʩʠ˂ʝ ʚʠʰʝ ʦʜ 118 ʝʚʨʘ/ʪʦʥʠ. ʉ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʦʩʮʠʣʘʮʠʿʝ ʮʝʥʝ ʢʫʢʫʨʫʟʘ ʠʟ 

ʘʥʘʣʠʟʠʨʘʥʦʛ ʧʝʨʠʦʜʘ ʥʘʩʪʘʚʠ˂ʝ ʩʝ ʠ ʫ ʧʝʨʠʦʜʫ ʧʨʝʜʚʠʹʘˁʘ. ʎʝʥʘ ʢʫʢʫʨʫʟʘ ʜʦ 2020. 

ʛʦʜʠʥʝ ʢʨʝʪʘ˂ʝ ʩʝ ʫ ʠʥʪʝʨʚʘʣʫ ʦʜ 97 ʜʦ 123 ʝʚʨʘ/ʪʦʥʠ. ʐʪʦ ʩʝ ʪʠʯʝ ʢʨʝʪʘˁʘ ʧʘʨʠʪʝʪʘ 

ʮʝʥʘ ʢʫʢʫʨʫʟʘ/ʧʰʝʥʠʮʘ, ʦʮʝˁʝʥʠ ɸRIʄɸ ʤʦʜʝʣ ʟʘ ʧʨʝʜʚʠʹʘˁʝ ʧʦʢʘʟʫʿʝ ʜʘ ʥʘ 

ʚʨʝʜʥʦʩʪ ʧʘʨʠʪʝʪʘ ʪʝʢʫ˂ʝ ʛʦʜʠʥʝ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʠʤʘ ʦʜʥʦʩ ʮʝʥʘ ʢʫʢʫʨʫʟʘ ʧʨʝʤʘ 

ʧʰʝʥʠʮʠ ʠʟ ʧʨʝʪʭʦʜʥʘ ʜʚʘ ʧʝʨʠʦʜʘ, ʦʜʥʦʩʥʦ ʧʨʝʪʭʦʜʥʝ ʜʚʝ ʛʦʜʠʥʝ. ʇʨʝʜʚʠʹʝʥʝ 

ʚʨʝʜʥʦʩʪʠ ʧʦʢʘʟʫʿʫ ʜʘ ˂ʝ ʩʝ ʧʘʨʠʪʝʪ ʢʨʝʪʘʪʠ ʫ ʠʥʪʝʨʚʘʣʫ ʦʜ 0,83 ʜʦ 0,89, ʩ ʪʠʤ ʜʘ ʩʝ 

ʫʦʯʘʚʘ, ʜʘ ʩʚʘʢʝ ʪʨʝ˂ʝ ʛʦʜʠʥʝ ʜʦʣʘʟʠ ʜʦ ʦʧʘʜʘˁʘ ʚʨʝʜʥʦʩʪʠ ʦʚʦʛ ʧʘʨʠʪʝʪʘ. ɿʥʘʯʘʿ 

ʦʚʦʛ ʠʩʪʨʘʞʠʚʘˁʘ ʤʦʞʝʤʦ ʥʘ˂ʠ ʠ ʫ ʘʥʘʣʠʟʠ ʠ ʢʦʤʧʘʨʘʪʠʚʥʦʤ ʧʦʨʝʹʝˁʫ 

ʧʨʝʜʚʠʹʝʥʠʭ ʮʝʥʘ ʠ ˁʠʭʦʚʠʭ ʧʘʨʠʪʝʪʘ ʫ ʨʘʪʘʨʩʢʦʿ ʧʨʦʠʟʚʦʜˁʠ ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʧʩʢʦʿ 

ʠ ʉʨʙʠʿʠ.  

 

1.3. ʈʘʜʥʝ ʭʠʧʦʪʝʟʝ 

ʉʭʦʜʥʦ ʧʨʝʜʤʝʪʫ ʠ ʮʠˀʫ ʠʩʪʨʘʞʠʚʘˁʘ, ʧʨʠ ʠʟʨʘʜʠ ʜʠʩʝʨʪʘʮʠʿʝ ʧʦʰʣʦ ʩʝ ʦʜ 

ʩʣʝʜʝ˂ʠʭ ʧʨʝʪʧʦʩʪʘʚʢʠ:  

V ʇʨʝʜʚʠʹʘˁʝ ʧʨʦʠʟʚʦʜʥʦ ʝʢʦʥʦʤʩʢʠʭ ʧʦʢʘʟʘʪʝˀʘ ʜʦʧʨʠʥʦʩʠ ʙʦˀʝʤ ʤʘʢʨʦ ʠ 

ʤʠʢʨʦ ʝʢʦʥʦʤʩʢʦʤ ʧʣʘʥʠʨʘˁʫ ʨʘʟʚʦʿʘ ʨʘʪʘʨʩʢʝ ʧʨʦʠʟʚʦʜˁʝ ʠ ʮʝʣʦʢʫʧʥʝ 

ʧʦˀʦʧʨʠʚʨʝʜʝ ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʧʩʢʦʿ. 

V ʈʘʪʘʨʩʢʘ ʧʨʦʠʟʚʦʜˁʘ ʧʨʝʜʩʪʘʚˀʘ ʦʢʦʩʥʠʮʫ ʧʦˀʦʧʨʠʚʨʝʜʥʝ ʧʨʦʠʟʚʦʜˁʝ ʫ 

ʈʝʧʫʙʣʠʮʠ ʉʨʧʩʢʦʿ, ʘ ˁʝʥʠ ʨʝʟʫʣʪʘʪʠ ʩʫ ʫ ʤʥʦʛʦʤʝ ʧʦʜʨʝʹʝʥʠ ʧʨʠʨʦʜʥʠʤ ʠ 

ʜʨʫʰʪʚʝʥʦ ʝʢʦʥʦʤʩʢʠʤ ʫʩʣʦʚʠʤʘ. 

V ʋ ʙʫʜʫ˂ʝʤ ʧʝʨʠʦʜʫ ʦʯʝʢʫʿʝ ʩʝ ʧʦʟʠʪʠʚʥʦ ʢʨʝʪʘˁʝ ʦʩʥʦʚʥʠʭ ʧʨʦʠʟʚʦʜʥʠʭ 

ʧʦʢʘʟʘʪʝˀʘ ʢʦʜ ʞʠʪʘ ʠ ʠʥʜʫʩʪʨʠʿʩʢʦʛ ʙʠˀʘ, ʘ ʩʪʘʛʥʘʮʠʿʘ ʠ ʧʘʜ ʢʦʜ ʢʨʤʥʦʛ 

ʙʠˀʘ. 

V ʄʦʛʫ˂ʘ ʿʝ ʫʩʧʝʰʥʘ ʧʨʠʤʝʥʘ ʢʚʘʥʪʠʪʘʪʠʚʥʠʭ ʤʝʪʦʜʘ ʠ ʤʦʜʝʣʘ ʟʘ ʘʥʘʣʠʟʫ 

ʩʪʘˁʘ ʧʦʩʤʘʪʨʘʥʠʭ ʧʦʿʘʚʘ, ʪʝ ʩʪʚʘʨʘˁʫ ʦʩʥʦʚʝ ʟʘ ʧʨʝʜʚʠʹʘˁʝ ʫ ʙʫʜʫ˂ʝʤ 

ʧʝʨʠʦʜʫ. 

V ʄʝʪʦʜʝ ʜʝʩʢʨʠʧʪʠʚʥʝ ʠ ʘʥʘʣʠʪʠʯʢʝ ʩʪʘʪʠʩʪʠʢʝ ʘʜʝʢʚʘʪʥʝ ʩʫ ʟʘ ʠʩʧʠʪʠʚʘˁʝ 

ʧʨʦʠʟʚʦʜʥʠʭ ʠ ʝʢʦʥʦʤʩʢʠʭ ʧʦʿʘʚʘ ʫ ʦʜʨʝʹʝʥʦʤ ʚʨʝʤʝʥʩʢʦʤ (ʥʠʟʫ) ʩʝʨʠʿʠ. 

V ʈʝʘʣʥʦ ʧʨʝʜʚʠʹʘˁʝ ʦʤʦʛʫ˂ʘʚʘ ʜʦʥʦʰʝˁʝ ʨʘʮʠʦʥʘʣʥʠʭ ʦʜʣʫʢʘ ʚʝʟʘʥʠʭ ʟʘ 

ʜʘˀʠ ʨʘʟʚʦʿ ʨʘʪʘʨʩʪʚʘ ʠ ʮʝʣʦʢʫʧʥʝ ʧʦˀʦʧʨʠʚʨʝʜʥʝ ʧʨʦʠʟʚʦʜˁʝ ʠ 

ʘʛʨʦʙʠʟʥʠʩʘ. 

V ʂʦʨʠʰ˂ʝˁʝʤ ʘʜʝʢʚʘʪʥʠʭ ʠ ʩʘʚʨʝʤʝʥʠʭ ʤʝʪʦʜʘ ʠ ʤʦʜʝʣʘ ʘʥʘʣʠʟʝ ʠ 

ʧʨʝʜʚʠʹʘˁʘ ʫʩʧʝʰʥʦ ʩʝ ʤʦʞʝ ʧʨʝʜʚʠʜʝʪʠ ʙʫʜʫ˂ʘ ʩʪʨʫʢʪʫʨʘ ʨʘʪʘʨʩʢʝ 

ʧʨʦʠʟʚʦʜˁʝ ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʧʩʢʦʿ. 
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1.4. ʄʝʪʦʜ ʨʘʜʘ ʠ ʠʟʚʦʨʠ ʧʦʜʘʪʘʢʘ  

ɼʘʥʘʩ ʫ ʣʠʪʝʨʘʪʫʨʠ ʧʦʩʪʦʿʠ ʰʠʨʦʢ ʩʧʝʢʪʘʨ ʤʝʪʦʜʘ ʧʨʝʜʚʠʹʘˁʘ ʢʦʿʝ ʩʫ ʩʝ ʨʘʟʚʠʿʘʣʝ 

ʩʭʦʜʥʦ ʧʨʠʤʝʥʠ ʫ ʨʘʟʥʠʤ ʦʙʣʘʩʪʠʤʘ ʠʩʪʨʘʞʠʚʘˁʠʤʘ. ʐʠʨʘ ʢʣʘʩʠʬʠʢʘʮʠʿʘ ʤʝʪʦʜʘ 

ʟʘ ʧʨʝʜʚʠʹʘˁʝ ʿʝʩʪʝ ʦʥʘ ʥʘ ʢʚʘʥʪʠʪʘʪʠʚʥʝ ʠ ʢʚʘʣʠʪʘʪʠʚʥʝ ʤʝʪʦʜʝ. ʋʚʘʞʘʚʘʿʫ˂ʠ 

ʢʘʨʘʢʪʝʨ ʦʚʝ ʜʠʩʝʨʪʘʮʠʿʝ, ʥʝʦʧʭʦʜʥʦ ʿʝ ʙʠʣʦ ʧʨʠʤʝʥʠʪʠ ʘʜʝʢʚʘʪʥʝ ʢʚʘʥʪʠʪʘʪʠʚʥʝ 

ʤʝʪʦʜʝ ʠʩʪʨʘʞʠʚʘˁʘ, ʦʜʥʦʩʥʦ ʤʝʪʦʜʝ ʩʪʘʪʠʩʪʠʯʢʝ ʘʥʘʣʠʟʝ.  

ɼʘ ʙʠ ʩʤʦ ʫʩʧʝʰʥʦ, ʘ ʫ ʩʚʨʭʫ ʧʨʝʜʚʠʹʘˁʘ, ʧʨʠʤʝʥʠʣʠ ʢʚʘʥʪʠʪʘʪʠʚʥʝ ʤʝʪʦʜʝ, ʥʘʤʝ˂ʝ 

ʩʝ ʠʩʧʫˁʘʚʘˁʝ ʩʣʝʜʝ˂ʘ ʪʨʠ ʫʩʣʦʚʘ: 

Á ɼʘ ʩʫ ʠʥʬʦʨʤʘʮʠʿʝ ʠʟ ʧʨʦʰʣʦʩʪʠ ʜʦʩʪʫʧʥʝ, 

Á ɼʘ ʩʫ ʠʥʬʦʨʤʘʮʠʿʝ ʢʚʘʥʪʠʬʠʢʦʚʘʥʝ ʫ ʦʙʣʠʢʫ ʥʫʤʝʨʠʯʢʠʭ ʧʦʜʘʪʘʢʘ ʠ 

Á ɼʘ ˂ʝ ʜʦʛʘʹʘʿʠ ʠʟ ʧʨʦʰʣʦʩʪʠ ʥʘʩʪʘʚʠʪʠ ʜʘ ʩʝ ʜʝʰʘʚʘʿʫ ʠ ʫ ʙʫʜʫ˂ʥʦʩʪʠ. 

ʋ ʧʦʩʪʫʧʢʫ ʧʨʠʢʫʧˀʘˁʘ, ʩʨʝʹʠʚʘˁʘ ʠ ʧʨʠʢʘʟʠʚʘˁʘ ʧʦʜʘʪʘʢʘ ʟʘ ʘʥʘʣʠʟʫ ʫ ʦʚʦʤ 

ʠʩʪʨʘʞʠʚʘˁʫ ʢʦʨʠʩʪʠʤʦ ʤʝʪʦʜ ʜʝʩʢʨʠʧʪʠʚʥʝ ʘʥʘʣʠʟʝ. ʊʘʢʦʹʝ, ʦʥ ˂ʝ ʙʠʪʠ 

ʢʦʨʠʰ˂ʝʥ ʠ ʢʘʦ ʤʝʪʦʜ ʫʪʚʨʹʠʚʘˁʘ ʦʜʨʝʹʝʥʠʭ ʧʦʢʘʟʘʪʝˀʘ ʢʦʿʠ ʩʫ ʨʝʣʝʚʘʥʪʥʠ ʟʘ ʦʧʠʩ 

ʧʦʩʤʘʪʨʘʥʠʭ ʦʙʝʣʝʞʿʘ. ʄʝʪʦʜ ʜʝʩʢʨʠʧʪʠʚʥʝ ʩʪʘʪʠʩʪʠʢʝ ʢʦʨʠʩʪʠ ʩʝ ʟʘ ʧʦʪʨʝʙʝ 

ʠʩʪʨʘʞʠʚʘˁʘ ʠ ʪʦ ʜʘ ʙʠ ʩʝ ʘʥʘʣʠʟʠʨʘʣʘ ʧʦʩʤʘʪʨʘʥʘ ʦʙʝʣʝʞʿʘ ʫ ʨʘʪʘʨʩʢʦʿ ʧʨʦʠʟʚʦʜˁʠ 

ʫ ʧʝʨʠʦʜʫ 1996-2017. ʛʦʜʠʥʘ. ʊʫ ʩʧʘʜʘʿʫ ʦʩʥʦʚʥʠ ʩʪʘʪʠʩʪʠʯʢʠ ʧʦʢʘʟʘʪʝˀʠ, ʢʘʦ ʰʪʦ 

ʩʫ: 

¶ ʇʨʦʩʝʯʥʘ ʚʨʝʜʥʦʩʪ ʧʦʿʘʚʝ (), 

¶ ʀʥʪʝʨʚʘʣ ʚʘʨʠʿʘʮʠʿʝ-ʝʢʩʪʨʝʤʥʝ ʚʨʝʜʥʦʩʪʠ (ʤʠʥʠʤʫʤ ʠ ʤʘʢʩʠʤʫʤ), 

¶ ʂʦʝʬʠʮʠʿʝʥʪ ʚʘʨʠʿʘʮʠʿʝ (cv) ʠ  

¶ ʉʪʦʧʘ ʧʨʦʤʝʥʝ (r ) 

ʋ ʩʚʨʭʫ ʦʙʿʘʰˁʘʚʘˁʘ ʠ ʧʨʦʮʝˁʠʚʘˁʘ ʚʘʨʠʿʘʙʠʣʠʪʝʪʘ, ʪʝ ʩʪʘʪʠʩʪʠʯʢʦʛ ʟʘʢˀʫʯʠʚʘˁʘ 

ʠ ʧʨʝʜʚʠʹʘˁʘ ʧʦʥʘʰʘˁʘ ʧʦʩʤʘʪʨʘʥʠʭ ʧʦʿʘʚʘ ʫ ʙʫʜʫ˂ʥʦʩʪʠ ʢʦʨʠʩʪʠʤʦ ʘʥʘʣʠʪʠʯʢʫ 

ʩʪʘʪʠʩʪʠʯʢʫ ʤʝʪʦʜʫ. 

ʇʨʝʜʚʠʹʘˁʝ ʧʦʩʤʘʪʨʘʥʠʭ ʧʦʿʘʚʘ ʫ ʨʘʪʘʨʩʢʦʿ ʧʨʦʠʟʚʦʜˁʠ ʈʝʧʫʙʣʠʢʝ ʉʨʧʩʢʝ ʦʜʥʦʩʠ 

ʩʝ ʥʘ ʧʝʪʦʛʦʜʠʰˁʠ ʧʝʨʠʦʜ, (2018-2022), ʘ ʟʘ ʧʨʝʜʚʠʹʘˁʝ ʩʫ ʢʦʨʠʰ˂ʝʥʠ ɸRIMA 

(Autoregressive Integrated Moving Average) ʤʦʜʝʣʠ ʢʦʿʠ ʩʝ ʙʘʟʠʨʘʿʫ ʥʘ ʘʥʘʣʠʟʠ 

ʚʨʝʤʝʥʩʢʠʭ ʩʝʨʠʿʘ. 

ʄʝʪʦʜʝ ʧʨʝʜʚʠʹʘˁʘ ʢʦʿʝ ʩʝ ʟʘʩʥʠʚʘʿʫ ʥʘ ʘʥʘʣʠʟʠ ʚʨʝʤʝʥʩʢʠʭ ʩʝʨʠʿʘ ʙʘʟʠʨʘʥʝ ʩʫ ʥʘ 

ʘʥʘʣʠʟʘʤʘ ʠʩʪʦʨʠʿʩʢʠʭ ʧʦʜʘʪʘʢʘ. ʇʨʝʤʘ Markidakis et al., (1982) ʠʜʝʿʘ ʦʚʠʭ ʤʝʪʦʜʘ 

ʿʝʩʪʝ ʜʘ ʦʪʢʨʠʿʫ ʟʘʢʦʥʠʪʦʩʪʠ ʠ ʧʨʘʚʠʣʘ ʢʦʿʝ ʩʫ ʧʦʿʘʚʝ ʠʤʘʣʝ ʫ ʧʨʦʰʣʦʩʪʠ, ʦʜʥʦʩʥʦ ʫ 

ʧʨʝʪʭʦʜʥʦʿ ʩʝʨʠʿʠ ʧʦʜʘʪʘʢʘ ʠ ʜʘ ʩʝ ʦʥʠ ʢʘʩʥʠʿʝ ʧʨʠʤʝʥʝ ʫ ʙʫʜʫ˂ʥʦʩʪʠ ʧʦʜ 

ʧʨʝʪʧʦʩʪʘʚʢʦʤ ʜʘ ˂ʝ ʩʠʩʪʝʤ ʥʘʩʪʘʚʠʪʠ ʜʘ ʩʝ ʧʦʥʘʰʘ ʥʘ ʠʩʪʠ ʥʘʯʠʥ ʠ ʧʦ ʠʩʪʠʤ 

ʟʘʢʦʥʠʪʦʩʪʠʤʘ.  

ʂʘʜʘ ʩʝ ʠʩʪʨʘʞʫʿʫ ʚʨʝʤʝʥʩʢʝ ʩʝʨʠʿʝ, ʙʠʪʥʦ ʿʝ ʥʘʧʦʤʝʥʫʪʠ ʜʘ ʫ ʣʠʪʝʨʘʪʫʨʠ ʥʝ ʧʦʩʪʦʿʠ 

ʿʝʜʠʥʩʪʚʝʥ ʩʪʘʚ ʦʢʦ ˁʠʭʦʚʦʛ ʟʥʘʯʝˁʘ. ʄʣʘʜʝʥʦʚʠ˂ ʠ ʅʦʿʢʦʚʠ˂ (2012) ʥʘʚʦʜʝ ʩʣʝʜʝ˂ʘ 

ʜʚʘ ʤʠʰˀʝˁʘ ʢʦʿʘ ʩʫ ʜʦʤʠʥʘʥʪʥʘ ʦʢʦ ʪʦʛʘ ʰʪʘ ʿʝ ʟʘʧʨʘʚʦ ʚʨʝʤʝʥʩʢʘ ʩʝʨʠʿʘ: 
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o ɺʨʝʤʝʥʩʢʘ ʩʝʨʠʿʘ ʧʨʝʜʩʪʘʚˀʘ ʿʝʜʥʫ ʨʝʘʣʠʟʘʮʠʿʫ ʩʪʦʭʘʩʪʠʯʢʦʛ ʧʨʦʮʝʩʘ. ʋ ʪʦʤ 

ʩʤʠʩʣʫ ʦʜʥʦʩ ʚʨʝʤʝʥʩʢʝ ʩʝʨʠʿʝ ʠ ʩʣʫʯʘʿʥʦʛ ʧʨʦʮʝʩʘ ʦʜʛʦʚʘʨʘ ʦʜʥʦʩʫ ʫʟʦʨʢʘ ʠ 

ʦʩʥʦʚʥʦʛ ʩʢʫʧʘ ʫ ʩʪʘʥʜʘʨʜʥʦʿ ʪʝʦʨʠʿʠ ʩʪʘʪʠʩʪʠʯʢʦʛ ʟʘʢˀʫʯʠʚʘˁʘ. ʂʘʦ ʰʪʦ 

ʫʟʦʨʘʢ ʧʨʝʜʩʪʘʚˀʘ ʜʝʦ ʦʩʥʦʚʥʦʛ ʩʢʫʧʘ ʥʘ ʦʩʥʦʚʫ ʢʦʛ ʩʝ ʠʟʚʦʜʝ ʟʘʢˀʫʯʮʠ ʦ 

ʩʚʦʿʩʪʚʠʤʘ ʦʩʥʦʚʥʦʛ ʩʢʫʧʘ, ʪʘʢʦ ʠ ʘʥʘʣʠʟʘ ʢʦʥʢʨʝʪʥʝ ʚʨʝʤʝʥʩʢʝ ʩʝʨʠʿʝ ʪʨʝʙʘ 

ʜʘ ʦʤʦʛʫ˂ʠ ʩʘʛʣʝʜʘʚʘˁʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʣʫʯʘʿʥʦʛ ʧʨʦʮʝʩʘ. 

o ʅʝ ʧʦʩʪʦʿʠ ʨʘʟʣʠʢʘ ʠʟʤʝʹʫ ʩʣʫʯʘʿʥʦʛ ʧʨʦʮʝʩʘ ʠ ʚʨʝʤʝʥʩʢʝ ʩʝʨʠʿʝ. ʊʦ ʟʥʘʯʠ ʜʘ 

ʤʦʞʝʤʦ ʩʤʘʪʨʘʪʠ ʜʘ ʚʨʝʤʝʥʩʢʘ ʩʝʨʠʿʘ ʧʨʝʜʩʪʘʚˀʘ ʫʨʝʹʝʥʠ ʥʠʟ ʦʧʩʝʨʚʘʮʠʿʘ. 

ɼʨʫʛʠʤ ʨʝʯʠʤʘ, ʪʝʨʤʠʥ ʩʣʫʯʘʿʥʦʛ ʧʨʦʮʝʩʘ ʠ ʚʨʝʤʝʥʩʢʝ ʩʝʨʠʿʝ ʩʫ ʩʠʥʦʥʠʤʠ. 

ʋʨʝʹʠʚʘˁʝ ʩʝ ʥʘʿʯʝʰ˂ʝ, ʘʣʠ ʥʝ ʥʫʞʥʦ, ʧʨʘʚʠ ʫ ʦʜʥʦʩʫ ʥʘ ʚʨʝʤʝ ʠ ʪʦ ʦʙʠʯʥʦ ʫ 

ʿʝʜʥʘʢʠʤ ʚʨʝʤʝʥʩʢʠʤ ʠʥʪʝʨʚʘʣʠʤʘ.  

Ăʉ ʦʙʟʠʨʦʤ ʜʘ ʿʝ ʧʨʦʮʝʩ ʜʦʥʦʰʝˁʘ ʦʜʣʫʢʘ ʯʝʩʪʦ ʧʦʚʝʟʘʥ ʩʘ ʧʨʝʜʚʠʹʘˁʝʤ ʙʫʜʫ˂ʠʭ 

ʚʨʝʜʥʦʩʪʠ ʧʨʦʤʝʥˀʠʚʝ ʢʦʿʝ ʟʘʚʠʩʝ ʦʜ ʚʨʝʤʝʥʘ, ʚʨʝʤʝʥʩʢʝ ʩʝʨʠʿʝ ʠ ˁʠʭʦʚʘ ʘʥʘʣʠʟʘ 

ʧʨʝʜʩʪʘʚˀʘʿʫ ʧʦʛʦʜʥʦ ʩʨʝʜʩʪʚʦ, ʛʜʝ ʫ ʦʚʦʤ ʢʦʥʪʝʢʩʪʫ ʧʨʝʜʚʠʹʘˁʝ ʧʦʜʨʘʟʫʤʝʚʘ 

ʘʥʘʣʠʟʫ ʠʩʪʦʨʠʿʩʢʠʭ ʧʦʜʘʪʘʢʘ ʦ ʜʘʪʦʿ ʧʦʿʘʚʠ ʠ ʝʢʩʪʨʘʧʦʣʘʮʠʿʠ ʠʩʪʠʭ ʫ ʙʫʜʫ˂ʥʦʩʪʠ, 

ʦʙʠʯʥʦ ʢʦʨʠʩʪʝ˂ʠ ʥʝʢʠ ʤʘʪʝʤʘʪʠʯʢʠ ʤʦʜʝʣñ (ʇʝʪʢʦʚʠ˂, 2013). 

ʇʨʠʤʝˁʫʿʫ˂ʠ ʘʥʘʣʠʟʫ ʚʨʝʤʝʥʩʢʝ ʩʝʨʠʿʝ ʧʦʩʪʠʞʝʤʦ ʩʣʝʜʝ˂ʘ ʯʝʪʠʨʠ ʮʠˀʘ: 

Á ɼʝʩʢʨʠʧʮʠʿʘ- ʛʜʝ ʫ ʮʠˀʫ ʠʩʪʨʘʞʠʚʘˁʘ ʦʩʥʦʚʥʠʭ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʨʝʤʝʥʩʢʝ 

ʩʝʨʠʿʝ ʢʦʨʠʩʪʠʤʦ ʛʨʘʬʠʯʢʝ ʧʨʠʢʘʟʝ ʠ ʦʩʥʦʚʥʝ ʧʦʢʘʟʘʪʝˀʝ ʜʝʩʢʨʠʧʪʠʚʥʝ 

ʩʪʘʪʠʩʪʠʢʝ (ʩʨʝʜˁʘ ʚʨʝʜʥʦʩʪ, ʠʥʪʝʨʚʘʣ ʚʘʨʠʿʘʮʠʿʝ, ʢʦʝʬʠʮʠʿʝʥʪ ʚʘʨʠʿʘʮʠʿʝ, 

ʩʪʦʧʘ ʧʨʦʤʝʥʝ). ʋ ʥʝʢʠʤ ʩʣʫʯʘʿʝʚʠʤʘ ʦʚʦʤ ʧʨʚʦʤ (ʦʙʘʚʝʟʥʦʤ) ʝʪʘʧʦʤ 

ʘʥʘʣʠʟʝ ʚʨʝʤʝʥʩʢʝ ʩʝʨʠʿʝ ʤʦʞʝʤʦ ʫʪʚʨʜʠʪʠ ʩʫʰʪʠʥʩʢʫ ʢʘʨʘʢʪʝʨʠʩʪʠʢʫ 

ʧʦʩʤʘʪʨʘʥʝ ʧʦʿʘʚʝ, ʪʝ ʥʝ˂ʝ ʙʠʪʠ ʧʦʪʨʝʙʝ ʜʘˀʝ ʢʦʨʠʩʪʠʪʠ ʩʣʦʞʝʥʠʿʝ 

ʩʪʘʪʠʩʪʠʯʢʝ ʤʝʪʦʜʝ ʘʥʘʣʠʟʝ ʚʨʝʤʝʥʩʢʝ ʩʝʨʠʿʝ. 

Á ʆʙʿʘʰˁʝˁʝ- ʛʜʝ ʿʝ ʥʘ ʦʩʥʦʚʫ ʧʦʟʥʘʚʘˁʘ ʠ ʢʦʨʠʰ˂ʝˁʘ ʚʘʨʠʿʘʮʠʿʝ ʫ ʿʝʜʥʦʿ 

ʩʝʨʠʿʠ ʤʦʛʫ˂ʝ ʦʙʿʘʩʥʠʪʠ ʚʘʨʠʿʘʮʠʿʝ ʫ ʜʨʫʛʦʿ ʩʝʨʠʿʠ ʠʣʠ ʧʘʢ ʫ ʚʠʰʝ ˁʠʭ. 

Á ʇʨʝʜʚʠʹʘˁʝ- ʛʜʝ ʠʜʝʥʪʠʬʠʢʦʚʘʥʠ ʠ ʦʮʝˁʝʥʠ ʤʦʜʝʣ ʢʦʿʠ ʩʤʦ ʜʦʙʠʣʠ ʥʘ 

ʦʩʥʦʚʫ ʧʨʦʰʣʠʭ ʦʧʩʝʨʚʘʮʠʿʘ ʢʦʨʠʩʪʠʤʦ ʟʘ ʧʨʝʜʚʠʹʘˁʝ ʙʫʜʫ˂ʝ ʚʨʝʤʝʥʩʢʝ 

ʩʝʨʠʿʝ. ʊʦʤ ʧʨʠʣʠʢʦʤ ʢʦʨʠʩʪʠʤʦ ʥʠʟ ʩʪʘʪʠʩʪʠʯʢʠʭ ʪʝʩʪʦʚʘ ʠ ʢʨʠʪʝʨʠʿʫʤʘ 

ʢʦʿʠʤʘ ʚʝʨʠʬʠʢʫʿʝʤʦ ʚʘˀʘʥʦʩʪ ʦʮʝˁʝʥʦʛ ʤʦʜʝʣʘ. 

Á ʂʦʥʪʨʦʣʘ- ʛʜʝ ʛʨʘʜʠʤʦ ʤʦʜʝʣ ʬʫʥʢʮʠʿʝ ʧʨʝʥʦʩʘ ʚʨʝʤʝʥʩʢʝ ʩʝʨʠʿʝ ʠ ʥʘ ʦʩʥʦʚʫ 

ˁʝʛʘ ʬʦʨʤʠʨʘʤʦ ʧʨʝʜʚʠʹʘˁʝ. ʋʣʘʟʥʫ ʩʝʨʠʿʫ ʧʦʜʘʪʘʢʘ ʧʨʠʣʘʛʦʹʘʚʘʤʦ ʪʘʢʦ ʜʘ 

ʠʟʣʘʟʥʠ ʧʨʦʮʝʩ ʙʫʜʝ ʙʣʠʟʫ ʞʝˀʝʥʦʛ ʮʠˀʘ. 

ɼʘʥʘʩ ʧʦʩʪʦʿʠ ʚʝʣʠʢʠ ʙʨʦʿ ʤʝʪʦʜʘ ʘʥʘʣʠʟʝ ʚʨʝʤʝʥʩʢʠʭ ʩʝʨʠʿʘ, ʘ ˁʠʭʦʚʫ 

ʢʣʘʩʠʬʠʢʘʮʠʿʫ ʤʦʛʫ˂ʝ ʿʝ ʠʟʚʨʰʠʪʠ ʥʘ ʦʩʥʦʚʫ ʨʘʟʣʠʯʠʪʦʛ ʙʨʦʿʘ ʢʨʠʪʝʨʠʿʫʤʘ. 

ʆʩʥʦʚʥʘ ʧʦʜʝʣʘ ʚʝʟʘʥʘ ʿʝ ʟʘ ʜʦʤʝʥ ʘʥʘʣʠʟʝ, ʪʘʢʦ ʜʘ ʘʥʘʣʠʟʫ ʚʨʝʤʝʥʩʢʠʭ ʩʝʨʠʿʘ 

ʜʝʣʠʤʦ ʥʘ: 

o ʄʝʪʦʜʝ ʘʥʘʣʠʟʝ ʚʨʝʤʝʥʩʢʠʭ ʩʝʨʠʿʘ ʫ ʚʨʝʤʝʥʩʢʦʤ ʜʦʤʝʥʫ, ʢʦʿʝ ʩʫ ʟʘʩʥʦʚʘʥʝ ʥʘ 

ʘʥʘʣʠʟʠ ʚʨʝʤʝʥʩʢʝ ʩʝʨʠʿʝ ʢʘʦ ʬʫʥʢʮʠʿʝ ʚʨʝʤʝʥʘ, ʠ  

o ʄʝʪʦʜʝ ʘʥʘʣʠʟʝ ʚʨʝʤʝʥʩʢʠʭ ʩʝʨʠʿʘ ʫ ʬʨʝʢʚʝʥʪʥʦʤ ʜʦʤʝʥʫ, ʢʘʜʘ ʩʝ ʚʨʝʤʝʥʩʢʘ 

ʩʝʨʠʿʘ ʪʨʝʪʠʨʘ ʢʘʦ ʬʫʥʢʮʠʿʘ ʬʨʝʢʚʝʥʮʠʿʘ. 
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ɸʥʘʣʠʟʘ ʩʝʨʠʿʝ ʫ ʚʨʝʤʝʥʩʢʦʤ ʜʦʤʝʥʫ ʿʝ ʝʢʦʥʦʤʠʩʪʠʤʘ, ʧʘ ʪʠʤʝ ʠ ʘʛʨʦʝʢʦʥʦʤʠʩʪʠʤʘ, 

ʠʥʪʫʠʪʠʚʥʦ ʙʣʠʞʘ, ʪʝ ʿʝ ʠ ˁʠʭʦʚʘ ʫʧʦʪʨʝʙʘ ʤʘʩʦʚʥʠʿʘ. ʋ ʥʘʩʪʘʚʢʫ ˂ʝ ʙʠʪʠ ʧʦʤʝʥʫʪʝ 

ʥʝʢʝ ʦʜ ˁʠʭ, ʢʘʦ ʰʪʦ ʩʫ:  

Á ʄʝʪʦʜ ʜʝʢʦʤʧʦʟʠʮʠʿʝ- ʛʜʝ ʩʝ ʧʦʣʘʟʠ ʦʜ ʧʨʝʪʧʦʩʪʘʚʢʝ ʜʘ ʿʝ ʚʨʝʤʝʥʩʢʘ ʩʝʨʠʿʘ 

ʩʘʩʪʘʚˀʝʥʘ ʦʜ ʯʝʪʠʨʠ ʢʦʤʧʦʥʝʥʪʝ ʠ ʪʦ: ʪʨʝʥʜʘ, ʮʠʢʣʠʯʥʝ, ʩʝʟʦʥʩʢʝ ʠ ʩʣʫʯʘʿʥʝ 

ʢʦʤʧʦʥʝʥʪʝ. ʆʩʥʦʚʥʘ ʧʨʝʜʥʦʩʪ ʦʚʦʛ ʤʝʪʦʜʘ ʿʝ ˁʝʛʦʚʘ ʨʘʟʫʤˀʠʚʦʩʪ ʠ 

ʿʝʜʥʦʩʪʘʚʥʦʩʪ ʧʨʠʤʝʥʝ. 

Á ɱʝʜʥʦʩʪʘʚʥʦ ʝʢʩʧʦʥʝʥʮʠʿʘʣʥʦ ʠʟʨʘʚˁʘʚʘˁʝ- ʛʜʝ ʩʝ ʧʦʜʨʘʟʫʤʝʚʘ ʫʪʚʨʹʠʚʘˁʝ 

ʧʦʥʜʝʨʠʩʘʥʠʭ ʧʨʦʩʝʢʘ ʚʨʝʜʥʦʩʪʠ ʦʙʝʣʝʞʿʘ ʚʨʝʤʝʥʩʢʝ ʩʝʨʠʿʝ, ʧʨʠ ʯʝʤʫ 

ʚʝʣʠʯʠʥʘ ʦʧʘʜʘ ʩʘ ʩʪʘʨʦʰ˂ʫ ʧʦʜʘʪʘʢʘ. 

Á ʉʪʨʫʢʪʫʨʥʠ ʤʦʜʝʣʠ- ʛʜʝ ʩʝ ʥʘʣʘʟʝ ʨʝʛʨʝʩʦʨʠ ʬʫʥʢʮʠʿʝ ʚʨʝʤʝʥʘ ʩʘ 

ʢʦʝʬʠʮʠʿʝʥʪʠʤʘ ʢʦʿʠ ʩʝ ʤʝˁʘʿʫ ʪʦʢʦʤ ʚʨʝʤʝʥʘ.  

Á Box-Jenkinsov ʤʝʪʦʜ ʢʦʿʠ ʿʝ ʟʘʩʥʦʚʘʥ ʥʘ ʢʣʘʩʠ ARIMA ʤʦʜʝʣʘ ʠ ʛʜʝ ʩʝ ʥʘ 

ʦʩʥʦʚʫ ʘʥʘʣʠʟʝ ʧʦʜʘʪʘʢʘ ʚʨʝʤʝʥʩʢʝ ʩʝʨʠʿʝ ʠʜʝʥʪʠʬʠʢʫʿʝ ʦʜʛʦʚʘʨʘʿʫ˂ʠ ʤʦʜʝʣ 

ʠʟ ʦʚʝ ʢʣʘʩʝ. 

ɺʨʝʤeʥʩʢʘ ʩʝʨʠʿʘ ʦʙʠʯʥʦ ʩʝ ʦʟʥʘʯʘʚʘ ʢʘʦ 9 (t=1,2,3,...n), ʛʜʝ ʩʚʘʢʦ 9 ʠʤʘ ʩʚʦʿʫ 

ʩʨʝʜˁʫ ʚʨʝʜʥʦʩʪ ɽ 9  ʠ ʚʘʨʠʿʘʥʩʫ v 9. ɺʨʝʤʝʥʩʢʠ ʥʠʟ ʿʝ ʩʪʘʮʠʦʥʘʨʘʥ ʘʢʦ 

ʠʩʧʫˁʘʚʘ ʩʣʝʜʝ˂ʝ ʫʩʣʦʚʝ:  

¶ E (9) = const, t=1,2,3,...n. (ʂʦʥʩʪʘʥʪʥʘ ʩʨʝʜˁʘ ʚʨʝʜʥʦʩʪ ʪʦʢʦʤ ʚʨʝʤʝʥʘ) 

¶ v (9) = const, t= 1,2,3,...n. (ʂʦʥʩʪʘʥʪʥʘ ʚʨʝʜʥʦʩʪ ʚʘʨʠʿʘʥʩʝ ʪʦʢʦʤ ʚʨʝʤʝʥʘ) 

¶ cov (9ȟ 9 ) = Æ , t=1,2,3,..., k=1,2,3,... (ʂʦʚʘʨʠʿʘʥʩʘ ʿʝ ʬʫʥʢʮʠʿʘ ʫʜʘˀʝʥʦʩʪʠ 

ʦʜ ʧʨʦʤʝʥˀʠʚʠʭ, ʦʜʥʦʩʥʦ ʦʥʘ ʥʝ ʟʘʚʠʩʠ ʦʜ ʧʝʨʠʦʜʘ ʧʦʩʤʘʪʨʘˁʘ 

ʧʨʦʤʝʥˀʠʚʠʭ, ʥʝʛʦ ʦʜ ˁʠʭʦʚʦʛ ʤʝʹʫʩʦʙʥʦʛ ʨʘʩʪʦʿʘˁʘ ʫ ʚʨʝʤʝʥʫ) 

ʅʘ ʦʩʥʦʚʫ ʧʨʝʪʭʦʜʥʦʛ, ʜʝʬʠʥʠʩʘʥʘ ʿʝ ʩʣʫʯʘʿʥʘ ʢʦʤʧʦʥʝʥʪʘ ʚʨʝʤʝʥʩʢʝ ʩʝʨʠʿʝ ʢʦʿʘ ʩʝ 

ʟʦʚʝ ʙʝʣʠ ʰʫʤ (Å). ɹʝʣʠ ʰʫʤ ʿʝ ʙʠʪʘʥ ʫ ʘʥʘʣʠʟʠ ʚʨʝʤʝʥʩʢʠʭ ʩʝʨʠʿʘ, ʿʝʨ ʩʣʫʞʠ ʟʘ 

ʤʦʜʝʣʠʨʘˁʝ ʠʩʪʠʭ, ʪʝ ʩʣʫʞʠ ʟʘ ʢʦʥʩʪʨʫʠʩʘˁʝ ʜʨʫʛʠʭ ʧʨʦʮʝʩʘ. ɹʝʣʠ ʰʫʤ ʿʝ ʩʣʘʙʦ 

ʩʪʘʮʠʦʥʘʨʘʥ ʧʨʦʮʝʩ ʠ ʧʨʝʜʩʪʘʚˀʘ ʥʠʟ ʥʝʢʦʨʝʣʠʩʘʥʠʭ ʧʨʦʤʝʥˀʠʚʠʭ ʩʘ ʥʫʣʪʦʤ 

ʩʨʝʜˁʦʤ ʚʨʝʜʥʦʰ˂ʫ ʠ ʢʦʥʩʪʘʥʪʥʦʤ ʚʘʨʠʿʘʥʩʦʤ. ʇʦʢʘʟʘʪʝˀʠ ʙʝʣʦʛ ʰʫʤʘ 

(ʘʫʪʦʢʦʚʘʨʠʿʘʮʠʦʥʘ ʠ ʘʫʪʦʢʦʨʝʣʘʮʠʦʥʘ ʬʫʥʢʮʠʿʘ) ʩʣʫʞʝ ʟʘ ʧʦʨʝʹʝˁʝ ʠʩʪʠʭ 

ʧʦʢʘʟʘʪʝˀʘ ʠ ʩʪʘʪʠʩʪʠʢʘ ʜʨʫʛʠʭ ʧʨʦʮʝʩʘ. 

ɿʘ ʘʥʘʣʠʟʫ ʠ ʦʧʠʩ ʩʪʘʮʠʦʥʘʨʥʠʭ ʚʨʝʤʝʥʩʢʠʭ ʩʝʨʠʿʘ ʨʘʟʣʠʢʫʿʝʤʦ ʩʣʝʜʝ˂ʝ ʪʨʠ ʢʣʘʩʝ: 

1. ɸʫʪʦʨʝʛʨʝʩʠʦʥʠ ʤʦʜʝʣʠ (AR) 

2. ʄʦʜʝʣʠ ʧʦʢʨʝʪʥʠʭ ʩʨʝʜʠʥʘ (MA) ʠ  

3. ɸʫʪʦʨʝʛʨʝʩʠʦʥʠ ʤʦʜʝʣʠ ʧʦʢʨʝʪʥʠʭ ʩʨʝʜʠʥʘ (ARMA). 

ɸʫʪʦʨʝʛʨʝʩʠʦʥʠʤ ʤʦʜʝʣʠʤʘ ἋἠἸ ʩʝ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʩʦʧʩʪʚʝʥʠʭ ʚʨʝʜʥʦʩʪʠ ʠʟ 

ʧʨʦʰʣʦʛ ʧʝʨʠʦʜʘ (9 ȟ9 ȟȣ) ʘʥʘʣʠʟʠʨʘ ʠ ʦʧʠʩʫʿʝ ʚʨʝʤʝʥʩʢʘ ʩʝʨʠʿʘ ʧʦʜʘʪʘʢʘ. ʂʘʜʘ 

ɸR ʤʦʜʝʣ ʧʨʝʪʧʦʩʪʘʚˀʘ ʜʘ ʚʨʝʜʥʦʩʪ 9 ʟʘʚʠʩʠ ʩʘʤʦ ʦʜ ʩʚʦʿʝ ʚʨʝʜʥʦʩʪʠ ʠʟ 

ʧʨʝʪʭʦʜʥʦʛ ʧʝʨʠʦʜʘ 9 , ʢʘʦ ʠ ʧʨʦʮʝʩʘ ʙʝʣʠ ʰʫʤ ʦʥʜʘ ʿʝ ʨʝʯ ʦ ˁʝʛʦʚʦʿ 

ʥʘʿʿʝʜʥʦʩʪʘʚʥʠʿʦʿ ʚʘʨʠʿʘʥʪʠ. ɸʫʪʦʨʝʛʨʝʩʠʚʥʠ ʤʦʜʝʣ ɸR ʤʦʞʝʤʦ ʠʩʢʘʟʘʪʠ ʧʫʪʝʤ 

ʩʣʝʜʝ˂ʝʛ ʠʟʨʘʟʘ: 
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9    9 Ὡ 

ʇʘʨʘʤʝʪʨʠ ʫ ʦʚʦʤ ʤʦʜʝʣʫ ʩʫ ᶮ, ᶮ, ʜʦʢ ʿʝ Å ʙʝʣʠ ʰʫʤ. ʇʦʨʝʜ ʪʦʛʘ, ʦʚʦ ʿʝ 

ʘʫʪʦʨʝʛʨʝʩʠʦʥʠ ʧʨʦʮʝʩ ʧʨʚʦʛ ʨʝʜʘ !2 ). 

ʋ ʩʣʫʯʘʿʫ ʟʘʚʠʩʥʦʩʪʠ ʚʨʝʤʝʥʩʢʝ ʩʝʨʠʿʝ, ʥʝ ʩʘʤʦ ʦʜ ʚʨʝʜʥʦʩʪʠ 9 ȟ ʥʝʛʦ ʠ ʦʜ p 

ʧʨʝʪʭʦʜʥʠʭ ʚʨʝʜʥʦʩʪʠ, ʪʘʜʘ ʜʝʬʠʥʠʰʝʤʦ AR ʤʦʜʝʣ p ï ʨʝʜʘ. ʆʥʜʘ ʤʦʜʝʣ ʫ ʦʧʰʪʝʤ 

ʩʣʫʯʘʿʫ ʧʨʝʜʩʪʘʚˀʘʤʦ ʧʨʝʢʦ ʩʣʝʜʝ˂ʝʛ ʠʟʨʘʟʘ: 

9    9  9 ȢȢȢ   9 Ὡ 

ɻʜʝ ʿʝ, 9 ʪʝʢʫ˂ʠ ʯʣʘʥ ʩʝʨʠʿʝ ʢʦʿʠ ʩʝ ʠʟʨʘʞʘʚʘ ʢʘʦ ʣʠʥʝʘʨʥʘ ʢʦʤʙʠʥʘʮʠʿʘ ʚʨʝʜʥʦʩʪʠ 

ʧʨʝʪʭʦʜʥʠʭ ʯʣʘʥʦʚʘ, ʥʝʧʦʟʥʘʪʠʭ ʧʘʨʘʤʝʪʘʨʘ ʠ ʩʣʫʯʘʿʥʦʛ ʧʨʦʮʝʩʘ Å. 

ʉʘʤ ʥʘʟʠʚ ʦʚʦʛ ʤʦʜʝʣʘ Ăʘʫʪʦʨʝʛʨʝʩʠʦʥʠñ ʧʦʪʠʯʝ ʦʜ ʦʩʦʙʠʥʝ ʦʚʦʛ ʤʦʜʝʣʘ ʜʘ ʩʝ ʤʦʞʝ 

ʫʧʦʨʝʜʠʪʠ ʩʘ ʨʝʛʨʝʩʠʦʥʠʤ ʤʦʜʝʣʦʤ ʢʦʜ ʢʦʛʘ ʩʝ ʚʨʝʜʥʦʩʪʠ ˁʝʛʦʚʝ ʟʘʚʠʩʥʝ 

ʧʨʦʤʝʥˀʠʚʝ ʧʦʿʘʚʝ ʦʙʿʘʰˁʘʚʘʿʫ ʚʨʝʜʥʦʩʪʠʤʘ ʠʩʪʝ ʧʦʿʘʚʝ ʩʘ ʧʦʤʘʢʦʤ ʫ ʚʨʝʤʝʥʫ. 

ʄʦʜʝʣʠʤʘ ʧʦʢʨʝʪʥʠʭ ʧʨʦʩʝʢʘ ἙἋἹ ʩʝ ʠʩʢʘʟʫʿʝ ʚʨʝʤʝʥʩʢʘ ʩʝʨʠʿʘ ʢʦʿʘ ʿʝ ʫ 

ʬʫʥʢʮʠʿʠ ʦʜ ʧʨʦʮʝʩʘ ʙʝʣʠ ʰʫʤ ʫ ʪʝʢʫ˂ʝʤ ʠ ʧʨʝʪʭʦʜʥʠʤ ʧʝʨʠʦʜʠʤʘ. ʉʣʝʜʝ˂ʠ ʠʟʨʘʟ 

ʜʘʿʝ ʥʘʿʝʿʜʥʦʩʪʘʚʥʠʿʠ ʦʙʣʠʢ ʦʚʝ ʢʣʘʩʝ ʤʦʜʝʣʘ ʧʦʢʨʝʪʥʠʭ ʧʨʦʩʝʢʘ ʨʝʜʘ -! : 

9 Ὡ  — Ὡ  

ʂʘʜʘ ʠʤʘʤʦ ʩʣʫʯʘʿ ʜʘ 9 ʟʘʚʠʩʠ ʦʜ Ὡ ʠ q ˁʝʛʦʚʠʭ ʜʦʮˁʠ, MA ʤʦʜʝʣ q ï ʨʝʜʘ ʤʦʞʝʤʦ 

ʧʨʝʜʩʪʘʚʠʪʠ ʠʟʨʘʟʦʤ:  

9 Ὡ  — Ὡ — Ὡ ... —Ὡ  

ɻʜʝ ʿʝ, 

q ï ʦʧʝʨʘʪʦʨ ʧʦʤʘʢʘ, 

Å ï ʩʣʫʯʘʿʥʠ ʧʨʦʮʝʩ ʙʝʣʠ ʰʫʤ, 

ʃ ȟʃȟȣʃ ï ʧʘʨʘʤʝʪʨʠ ʤʦʜʝʣʘ  

ʋ ʦʚʦʤ ʤʦʜʝʣʫ 9 ʿʝ ʣʠʥʝʨʘʥʘ ʢʦʤʙʠʥʘʮʠʿʘ ʪʝʢʫ˂ʝ ʚʨʝʜʥʦʩʪʠ ʩʣʫʯʘʿʥʦʛ ʧʨʦʮʝʩʘ Å ʠ 

ˁʝʛʦʚʠʭ, ʧʘʨʘʤʝʪʨʠʤʘ ʧʦʥʜʝʨʠʩʘʥʠʭ, ʧʨʝʪʭʦʜʥʠʭ ʚʨʝʜʥʦʩʪʠ. 

ɸʫʪʦʨʝʛʨʝʩʠʦʥʠ ʤʦʜʝʣʠ ʧʦʢʨʝʪʥʠʭ ʩʨʝʜʠʥʘ ἋἠἙἋἸȟἹ) ʧʨʝʜʩʪʘʚˀʘʿʫ 

ʢʦʤʙʠʥʘʮʠʿʫ ʘʫʪʦʨʝʛʨʝʩʠʦʥʦʛ ʤʦʜʝʣʘ ʠ ʤʦʜʝʣʘ ʧʦʢʨʝʪʥʠʭ ʧʨʦʩʝʢʘ. ʇʨʝʪʧʦʩʪʘʚʢʘ ʿʝ 

ʜʘ ʢʦʜ ʦʚʝ ʢʣʘʩʝ ʤʦʜʝʣʘ ʪʝʢʫ˂ʘ ʚʨʝʜʥʦʩʪ ʩʝʨʠʿʝ ʟʘʚʠʩʠ ʦʜ ʚʨʝʜʥʦʩʪʠ ʧʨʝʪʭʦʜʥʠʭ 

ʯʣʘʥʦʚʘ ʩʝʨʠʿʝ, ʪʝʢʫ˂ʝ ʚʨʝʜʥʦʩʪʠ ʩʣʫʯʘʿʥʦʛ ʧʨʦʮʝʩʘ ʠ ʧʨʝʪʭʦʜʥʠʭ ʚʨʝʜʥʦʩʪʠ 

ʩʣʫʯʘʿʥʦʛ ʧʨʦʮʝʩʘ ʙʝʣʠ ʰʫʤ. ʄʦʜʝʣ ʤʦʞʝʤʦ ʧʨʝʜʩʪʘʚʠʪʠ ʩʣʝʜʝ˂ʠʤ ʠʟʨʘʟʦʤ:  

9  9  9 ȢȢȢ   9 Ὡ  — Ὡ — Ὡ ... —Ὡ  

ʇʨʝʪʭʦʜʥʦ ʧʦʤʝʥʫʪʝ ʢʣʘʩʝ ʤʦʜʝʣʘ ʧʨʠʤʝˁʠʚʝ ʩʫ ʥʘ ʧʦʿʘʚʝ ʢʦʜ ʢʦʿʠʭ ʩʝ ʫ ʚʨʝʤʝʥʫ ʥʝ 

ʫʦʯʘʚʘʿʫ ʪʨʝʥʜ, ʮʠʢʣʠʯʥʘ ʠʣʠ ʩʝʟʦʥʩʢʘ ʢʦʤʧʦʥʝʥʪʘ (ʩʪʘʮʠʦʥʘʨʥʠ ʧʨʦʮʝʩʠ). ʋ 

ʩʣʫʯʘʿʫ ʧʦʿʘʚʝ ʪʨʝʥʜʘ, ʮʠʢʣʠʯʥʝ ʠʣʠ ʩʝʟʦʥʩʢʝ ʢʦʤʧʦʥʝʥʪʝ ʧʨʝʪʭʦʜʥʦ ʿʝ ʧʦʪʨʝʙʥʦ 

ʦʜʩʪʨʘˁʠʚʘˁʝ ˁʠʭʦʚʦʛ ʫʪʠʮʘʿʘ. ʋ ʪʫ ʩʚʨʭʫ ʢʦʨʠʩʪʠʤʦ ʦʧʝʨʘʪʦʨ ʜʠʬʝʨʝʥʮʠʨʘˁʘ 
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ʯʠʤʝ ʩʝ ʦʪʢʣʘˁʘ ʫʪʠʮʘʿ ʪʨʝʥʜʘ. ʂʦʨʠʰ˂ʝˁʝʤ ʜʠʬʝʨʝʥʮʠʿʘ ʧʨʚʦʛ ʨʝʜʘ ʫʢʣʘˁʘ ʩʝ 

ʣʠʥʝʘʨʥʠ ʪʨʝʥʜ, ʜʨʫʛʠʤ ʜʠʬʝʨʝʥʮʠʿʘʤʘ ʫʢʣʘˁʘ ʩʝ ʢʚʘʜʨʘʪʥʠ ʪʨʝʥʜ, ʘ ʢ - ʪʠʤ 

ʜʠʬʝʨʝʥʮʠʿʘʤʘ ʫʢʣʘˁʘ ʩʝ ʫʪʠʮʘʿ ʪʨʝʥʜʘ ʢ ï ʪʦʛ ʩʪʝʧʝʥʘ.  

ɼʠʬʝʨʝʥʮʠʿʫ ʨʝʜʘ d ʚʨʝʤʝʥʩʢʝ ʩʝʨʠʿʝ 9 ʤʦʞʝʤʦ ʠʩʢʘʟʘʪʠ ʫ ʩʣʝʜʝ˂ʝʤ ʦʙʣʠʢʫ:  

ɝ9 = ρ ║ 9 

ʇʦʩʪʫʧʢʦʤ ʜʠʬʝʨʝʥʮʠʨʘˁʘ, ʜʦʙʠʿʘ ʩʝ ʢʣʘʩʘ ARIMA ʤʦʜʝʣʘ, ʪʝ ʿʝ ˁʝʥ ʦʧʰʪʠ ʦʙʣʠʢ 

ʜʘʪ ʩʣʝʜʝ˂ʠʤ ʠʟʨʘʟʦʤ:  

 ὄ ρ ║ 9=—║Ὡ 

ɼʘ ʙʠ ʩʤʦ ʫʩʧʝʰʥʦ ʤʦʛʣʠ ʢʦʨʠʩʪʠʪʠ ARIMA ʤʦʜʝʣ ʤʦʨʘ ʩʝ ʫʪʚʨʜʠʪʠ ʜʘ ʣʠ ʩʫ 

ʠʩʧʫˁʝʥʝ ʥʝʢʝ ʦʜ ʦʩʥʦʚʥʠʭ ʪʝʦʨʠʿʩʢʠʭ ʧʨʝʪʧʦʩʪʘʚʢʠ. ɱʝʜʥʘ ʦʜ ˁʠʭ ʿʝ 

ʩʪʘʮʠʦʥʘʨʥʦʩʪ ʢʦʿʘ ʟʘʚʠʩʠ ʦʜ AR ʢʦʤʧʦʥʝʥʪʝ ʤʦʜʝʣʘ. ɼʘ ʙʠ ʫʩʣʦʚ ʩʪʘʮʠʦʥʘʨʥʦʩʪʠ 

ʤʦʜʝʣʘ AR ʧʨʦʮʝʩʘ ʙʠʦ ʠʩʧʫˁʝʥ ʧʦʪʨʝʙʥʦ ʿʝ ʜʘ ʟʙʠʨ ʚʨʝʜʥʦʩʪʠ ˁʝʛʦʚʠʭ ʧʘʨʘʤʝʪʘʨʘ 

ʙʫʜʝ ʤʘˁʠ ʦʜ ʿʝʜʘʥ, ʦʜʥʦʩʥʦ ʜʘ ʩʝ ʠʩʧʦʰʪʫʿʝ ʩʣʝʜʝ˂ʠ ʫʩʣʦʚ: 

 + +...+ <1 

ʀʟ ʦʚʦʛʘ ʩʣʝʜʠ, ʜʘ ʿʝ ʫʩʣʦʚ ʩʪʘʮʠʦʥʘʨʥʦʩʪʠ ʠʩʧʫˁʝʥ ʢʘʜ ʩʫ ʩʚʠ ʢʦʨʝʥʠ ʧʦʣʠʥʦʤʘ 

ʠʟʚʘʥ ʿʝʜʠʥʠʯʥʦʛ ʢʨʫʛʘ, ʪʿ. ʘʢʦ ʩʫ ʧʦ ʘʧʩʦʣʫʪʥʦʿ ʚʨʝʜʥʦʩʪʠ ʚʝ˂ʠ ʦʜ ʿʝʜʘʥ. ʋ ʩʣʫʯʘʿʫ 

ʠʩʧʫˁʘʚʘˁʘ ʫʩʣʦʚʘ ʩʪʘʮʠʦʥʘʨʥʦʩʪʠ ʜʠʬʝʨʝʥʮʠʿʦʤ ʧʨʚʦʛ ʨʝʜʘ, ʩʪʝʧʝʥ ʜʠʬʝʨʝʥʠʮʠʿʝ 

d ʫ ARIMA ʤʦʜʝʣʠʤʘ ʿʝʜʥʘʢ ʿʝ ʙʨʦʿʫ ʿʝʜʠʥʠʯʥʠʭ ʢʦʨʝʥʘ ʧʦʣʠʥʦʤʘ  ║Ȣ 

ʋʩʣʦʚ ʠʥʚʝʨʪʠʙʠʣʥʦʩʪʠ ʿʝ ʠʩʧʫˁʝʥ ʘʢʦ ʩʫ ʢʦʨʝʥʠ ʧʦʣʠʥʦʤʘ —ὄ π, ʪʿ. ʠʟʚʘʥ 

ʿʝʜʠʥʠʯʥʦʛ ʢʨʫʛʘ. 

ɼʘ ʙʠ ʩʤʦ ʫʪʚʨʜʠʣʠ ʦʙʣʠʢ ʤʦʜʝʣʘ ʧʦʪʨʝʙʥʦʛ ʟʘ ʠʟʚʦʹʝˁʝ ʩʪʘʪʠʩʪʠʯʢʝ ʘʥʘʣʠʟʝ ʥʝʢʝ 

ʚʨʝʤʝʥʩʢʝ ʩʝʨʠʿʝ ʥʝʦʧʭʦʜʥʦ ʿʝ ʧʨʠʤʝʥʠʪʠ ʢʚʘʣʠʪʘʪʠʚʥʫ ʘʥʘʣʠʟʫ ʠ ʘʜʝʢʚʘʪʥʝ 

ʩʪʘʪʠʩʪʠʯʢʝ ʢʨʠʪʝʨʠʿʫʤʝ. ɸʢʦ ʩʝ ʨʘʜʠ ʦ ʩʪʦʭʘʩʪʠʯʢʠʤ ʩʝʨʠʿʘʤʘ, ʿʝʜʘʥ ʦʜ ʦʩʥʦʚʥʠʭ 

ʢʨʠʪʝʨʠʿʫʤʘ ʧʨʠ ʠʟʙʦʨʫ ʤʦʜʝʣʘ ʿʝʩʫ ʘʫʪʦʢʦʨʝʣʘʮʠʿʩʢʘ ʬʫʥʢʮʠʿʘ ʠ ʬʫʥʢʮʠʿʘ 

ʧʘʨʮʠʿʘʣʥʝ ʘʫʪʦʢʦʨʝʣʘʮʠʿʝ. 

ʂʦʝʬʠʮʠʿʝʥʪʠʤʘ ʘʫʪʦʢʦʨʝʣʘʮʠʿʝ (ʚʨʝʜʥʦʩʪʠ ʘʫʪʦʢʦʨʝʣʘʮʠʿʩʢʝ ʬʫʥʢʮʠʿʝ) Ð  ʤʝʨʠ ʩʝ 

ʩʤʝʨ ʣʠʥʝʘʨʥʝ ʠ ʩʪʘʪʠʩʪʠʯʢʝ ʧʦʚʝʟʘʥʦʩʪʠ ʯʣʘʥʦʚʘ ʩʝʨʠʿʝ ʫʜʘˀʝʥʠʭ k ʧʝʨʠʦʜʘ. 

ɺʝʣʠʯʠʥʘ ʨʘʟʤʘʢʘ k, ʦʜʨʝʹʫʿʝ ʜʘ ʣʠ ʩʝ ʨʘʜʠ ʦ ʢʦʝʬʠʮʠʿʝʥʪʫ ʘʫʪʦʢʦʨʝʣʘʮʠʿʝ ʥʫʣʪʦʛ, 

ʧʨʚʦʛ ʠʣʠ ʨʝʜʘ k. 

ʂʦʝʬʠʮʠʿʝʥʪ ʧʘʨʮʠʿʘʣʥʝ ʘʫʪʦʢʦʨʝʣʘʮʠʿʝ (ʚʨʝʜʥʦʩʪʠ ʧʘʨʮʠʿʘʣʥʝ ʘʫʪʦʢʦʨʝʣʘʮʠʿʩʢʝ 

ʬʫʥʢʮʠʿʝ) ʨʝʜʘ k, ʧʦʢʘʟʫʿʫ ʟʘʚʠʩʥʦʩʪ ʚʨʝʜʥʦʩʪʠ 9 ʠ ʚʨʝʜʥʦʩʪʠ 9 Ë, ʘʢʦ ʿʝ 

ʦʜʩʪʨʘˁʝʥ ʫʪʠʮʘʿ ʦʩʪʘʣʠʭ ʯʣʘʥʦʚʘ ʩʝʨʠʿʝ. ɺʨʝʜʥʦʩʪ ʦʚʦʛ ʢʦʝʬʠʮʠʿʝʥʪʘ ʢʨʝ˂ʝ ʩʝ ʫ 

ʠʥʪʝʨʚʘʣʫ [-1; 1]. 

ɺʝʣʠʢʠ ʙʨʦʿ ʩʪʘʮʠʦʥʘʨʥʠʭ ʠ ʥʝʩʪʘʮʠʦʥʘʨʥʠʭ ʧʨʦʮʝʩʘ ʤʦʛʫ˂ʝ ʿʝ ʤʦʜʝʣʠʨʘʪʠ ʢʣʘʩʦʤ 

ARIMA ʤʦʜʝʣʘ ʘ ˁʠʭʦʚʫ ʦʧʰʪʫ ʩʪʨʘʪʝʛʠʿʫ ʢʦʥʮʠʧʠʨʘʣʠ ʩʫ Box
1
 ʠ Jenkins

2
. ʇʨʝʤʘ 

ˁʠʤʘ ʩʝ ʦʥʘ ʠ ʥʘʟʠʚʘ Box-Jenkinsova ʤʝʪʦʜʘ. ʇʨʝʤʘ Kalu (2010), ʟʘ ʨʘʟʣʠʢʫ ʦʜ 

                                                 
1
 George Edward Pelham Box (1919-2013), ʙʨʠʪʘʥʩʢʠ ʩʪʘʪʠʩʪʠʯʘʨ 

2
 Gwilym Meirion Jenkins (1932-1982), ʙʨʠʪʘʥʩʢʠ ʩʪʘʪʠʩʪʠʯʘʨ 
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ʨʝʛʨʝʩʠʦʥʠʭ ʤʦʜʝʣʘ ʫ ʢʦʿʠʤʘ ʩʝ ʿʝʜʥʘ ʚʘʨʠʿʘʙʣʘ ʦʙʿʘʰˁʘʚʘ ʢʨʝʪʘˁʝʤ ʿʝʜʥʝ ʠʣʠ ʚʠʰʝ 

ʜʨʫʛʠʭ ʚʘʨʠʿʘʙʣʠ, ARIMA  ʤʦʜʝʣʠ ʦʤʦʛʫ˂ʘʚʘʿʫ ʜʘ ʩʝ ʢʨʝʪʘˁʝ ʚʘʨʠʿʘʙʣʝ ʦʙʿʘʩʥʠ 

ʚʨʝʜʥʦʩʪʠʤʘ ʩʘʤʝ ʚʘʨʠʿʘʙʣʝ ʠ ʩʪʦʭʘʩʪʠʯʢʠʤ ʛʨʝʰʢʘʤʘ ʠʟ ʧʨʝʪʭʦʜʥʠʭ ʧʝʨʠʦʜʘ. 

ʊʘʢʦʹʝ, ʇʨʦʨʦʢ ʠ ʇʘʫʥʦʚʠ˂ (2015) ʢʦʥʩʪʘʪʫʿʫ, ʜʘ ARIMA ʤʦʜʝʣʠ ʥʝ ʧʦʜʨʘʟʫʤʝʚʘʿʫ 

ʬʦʨʤʠʨʘˁʝ ʩʠʤʫʣʪʘʥʝ ʿʝʜʥʘʯʠʥʝ ʚʝ˂ ʘʥʘʣʠʟʠʨʘʿʫ ʚʝʨʦʚʘʪʥʦ˂ʝ ʠʣʠ ʩʪʦʭʘʩʪʠʯʢʝ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʚʨʝʤʝʥʩʢʝ ʩʝʨʠʿʝ, ʟʘʩʥʦʚʘʥʝ ʥʘ ˁʝʥʠʤ ʠʩʪʦʨʠʿʩʢʠʤ ʧʦʜʘʮʠʤʘ.  

ʀʟʙʦʨ ʘʜʝʢʚʘʪʥʦʛ ARIMA ʤʦʜʝʣʘ ʧʨʝʜʩʪʘʚˀʘ ʚʘʞʥʦ ʧʠʪʘˁʝ, ʪʝ ʫʧʨʘʚʦ ʧʨʦʣʘʟʝ˂ʠ 

ʢʨʦʟ ʥʝʢʦʣʠʢʦ ʬʘʟʘ Box-Jenkinsov ʤʝʪʦʜ ʥʫʜʠ ʧʦʩʪʫʧʘʢ ʦʜʘʙʠʨʘ ʤʦʜʝʣʘ ʢʦʿʠ ˂ʝ ʥʘ 

ʟʘʜʦʚʦˀʘʚʘʿʫ˂ʠ ʥʘʯʠʥ ʦʧʠʩʘʪʠ ʢʨʝʪʘˁʝ ʢʦʥʢʨʝʪʥʦʛ ʩʢʫʧʘ ʧʦʜʘʪʘʢʘ ʚʨʝʤʝʥʩʢʝ ʩʝʨʠʿʝ.  

ʇʦʩʪʫʧʘʢ ʠʟʙʦʨʘ ʤʦʜʝʣʘ ʩʘʩʪʦʿʠ ʩʝ ʦʜ ʪʨʠ ʬʘʟʝ ʢʦʿʝ ʩʫ ʠʣʫʩʪʨʘʪʠʚʥʦ ʧʨʠʢʘʟʘʥʝ ʠ ʥʘ 

ʩʣʝʜʝ˂ʦʿ ʩʣʠʮʠ 1 ʠ ʪʦ: 

1. ʀʜʝʥʪʠʬʠʢʘʮʠʿʘ ʤʦʜʝʣʘ- ʛʜʝ ʿʝ ʮʠˀ ʠʟʚʨʰʠʪʠ ʠʟʙʦʨ ʫʞʝ ʢʣʘʩʝ ɸRIʄɸ 

ʤʦʜʝʣʘ. ʇʨʝ ʪʦʛʘ, ʧʦʪʨʝʙʥʦ ʿʝ ʪʝʩʪʠʨʘʪʠ ʩʪʝʧʝʥ ʠʥʪʝʛʨʠʩʘʥʦʩʪʠ ʩʝʨʠʿʝ ʠ 

ʥʘʯʠʥ ʩʚʦʹʝˁʘ ʩʪʘʮʠʦʥʘʨʥʦʩʪʠ. ʇʦʩʣʝ ʪʦʛʘ ʩʝ ʫʟ ʧʦʤʦ˂ ʢʦʨʝʣʦʛʨʘʤʘ ʦʜʨʝʹʫʿʝ 

ʨʝʜ ʘʫʪʦʨʝʛʨʝʩʠʚʥʝ ʠ ʢʦʤʧʦʥʝʥʪʝ ʧʦʢʨʝʪʥʠʭ ʧʨʦʩʝʢʘ. ʆʙʠʯʥʦ ʩʝ ʢʦʨʠʩʪʝ 

ʥʠʩʢʝ ʚʨʝʜʥʦʩʪʠ p ʠ q ʩʘ ʧʨʠʥʮʠʧʦʤ ʰʪʝʜˀʠʚʦʩʪʠ, ʦʜʥʦʩʥʦ ʤʘʢʩʠʤʠʟʠʨʘˁʘ 

ʙʨʦʿʘ ʩʪʝʧʝʥʠ ʩʣʦʙʦʜʝ. 

2. ʆʮʝˁʠʚʘˁʝ ʧʘʨʘʤʝʪʘʨʘ ʤʦʜʝʣʘ- ʛʜʝ ʩʝ ʧʦʤʦ˂ʫ ʤʝʪʦʜʘ ʥʘʿʤʘˁʠʭ ʢʚʘʜʨʘʪʘ 

(ɸR ʤʦʜʝʣʠ) ʠʣʠ ʤʝʪʦʜʦʤ ʥʝʣʠʥʝʘʨʥʠʭ ʥʘʿʤʘˁʠʭ ʢʚʘʜʨʘʪʘ (ʄɸ ʠ ɸRMA 

ʤʦʜʝʣʠ) ʦʮʝˁʫʿʫ ʧʘʨʘʤʝʪʨʠ. ʄʝʪʦʜ ʥʝʣʠʥʝʘʨʥʠʭ ʥʘʿʤʘˁʠʭ ʢʚʘʜʨʘʪʘ ʩʚʦʜʠ ʩʝ 

ʥʘ ʧʨʠʤʝʥʫ ʨʘʟʣʠʯʠʪʠʭ ʘʣʛʦʨʠʪʘʤʘ ʥʫʤʝʨʠʯʢʝ ʦʧʪʠʤʠʟʘʮʠʿʝ. 

3. ʇʨʦʚʝʨʘ ʘʜʝʢʚʘʪʥʦʩʪʠ ʤʦʜʝʣʘ- ʛʜʝ ʩʝ ʧʦʩʪʠʞʝ ʩʫʦʯʘʚʘˁʝ ʧʨʠʣʘʛʦʹʝʥʦʛ 

ʤʦʜʝʣʘ ʧʦʜʘʮʠʤʘ ʩʘ ʮʠˀʝʤ ʦʪʢʨʠʚʘˁʘ ˁʝʛʦʚʠʭ ʝʚʝʥʪʫʘʣʥʠʭ ʥʝʜʦʩʪʘʪʘʢʘ. ʊʦ 

ʧʦʜʨʘʟʫʤʝʚʘ ʧʨʦʚʝʨʫ ʩʪʘʪʠʩʪʠʯʢʝ ʟʥʘʯʘʿʥʦʩʪʠ ʦʮʝˁʝʥʠʭ ʢʦʝʬʠʮʠʿʝʥʘʪʘ ʠ 

ʦʩʦʙʠʥʘ ʨʝʟʠʜʫʘʣʘ (ʧʨʝʜʩʪʘʚˀʘʿʫ ʣʠ ʧʨʦʮʝʩ ʙʝʣʦʛ ʰʫʤʘ). ʅʘʢʦʥ ʪʦʛʘ, ʤʦʜʝʣ 

ʩʝ ʧʦʙʦˀʰʘʚʘ ʠʣʠ ʘʢʦ ʟʘʜʦʚʦˀʘʚʘ ʢʨʠʪʝʨʠʿʫʤʝ, ʢʦʨʠʩʪʠ ʟʘ ʧʨʝʜʚʠʹʘˁʝ. ɿʘ 

ʦʮʝʥʫ ʘʜʝʢʚʘʪʥʦʩʪʠ ʤʦʜʝʣʘ ʘʥʘʣʠʟʠʨʘ ʩʝ ʩʝʨʠʿʘ ʨʝʟʠʜʫʘʣʘ Å ʢʦʿʘ ʪʨʝʙʘ ʜʘ ʠʤʘ 

ʥʦʨʤʘʣʥʫ ʨʘʩʧʦʜʝʣʫ. ɱʝʜʘʥ ʦʜ ʪʝʩʪʦʚʘ ʢʦʿʠ ʩʝ ʤʦʞʝ ʢʦʨʠʩʪʠʪʠ ʟʘ ʪʫ ʩʚʨʭʫ ʿʝ 

Jarque-Bera ʪʝʩʪ. 

ʇʨʝʤʘ ʄʫʪʘʚ˅ʠ˂ ɹʝʙʠ (2010), ʜʨʫʛʘ ʧʨʝʪʧʦʩʪʘʚʢʘ ʧʨʠ ʠʟʙʦʨʫ ʤʦʜʝʣʘ ʿʝ ʜʘ 

ʘʫʪʦʢʦʨʝʣʘʮʠʦʥʠ ʢʦʝʬʠʮʠʿʝʥʪʠ ʩʝʨʠʿʝ ʨʝʟʠʜʫʘʣʘ ʪʨʝʙʘ ʜʘ ʙʫʜʫ ʿʝʜʥʘʢʠ ʥʫʣʠ. 

ʇʨʠʤʝʥʦʤ Box-Pierce-ʦʚʝ ʩʪʘʪʠʩʪʠʢʝ ʤʦʞʝ ʩʝ ʪʝʩʪʠʨʘʪʠ ʟʥʘʯʘʿʥʦʩʪ ʠʥʜʠʚʠʜʫʘʣʥʠʭ 

ʘʫʪʦʢʦʨʝʣʘʮʠʦʥʠʭ ʢʦʝʬʠʮʠʿʝʥʘʪʘ ʠʣʠ ʪʝʩʪʠʨʘʪʠ ʭʠʧʦʪʝʟʘ ʜʘ ʩʫ ʩʚʠ ʘʫʪʦʢʦʨʝʣʘʮʠʦʥʠ 

ʢʦʝʬʠʮʠʿʝʥʪʠ ʨʝʟʠʜʫʘʣʘ ʿʝʜʥʘʢʠ ʥʫʣʠ. ʆʩʠʤ ʪʦʛʘ ʫ ʦʚʫ ʩʚʨʭʫ ʤʦʞʝʤʦ ʧʨʠʤʝʥʠʪʠ 

Ljung-Box-ʦʚʫ ʩʪʘʪʠʩʪʠʢʫ ʢʦʿʘ ʧʨʝʜʩʪʘʚˀʘ ʤʦʜʠʬʠʢʘʮʠʿʫ ʚʨʝʜʥʦʩʪʠ Box-Pierce-ʦʚʝ 

ʩʪʘʪʠʩʪʠʢʝ. 
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ʉʣʠʢʘ 1. ʇʨʦʮʝʩ Box-Jenkins-ʦʚʦʛ ʠʪʝʨʘʪʠʚʥʦʛ ʧʦʩʪʫʧʢʘ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʀʟʚʦʨ: ʂʦʚʘʯʠ˂, 1995 

ʂʦʚʘʯʠ˂ (1995) ʩʤʘʪʨʘ ʜʘ ʜʦʙʘʨ ʤʦʜʝʣ ʢʘʨʘʢʪʝʨʠʰʝ ʟʘʜʦʚʦˀʘʚʘˁʝ ʩʣʝʜʝ˂ʠʭ 

ʦʩʥʦʚʥʠʭ ʧʨʠʥʮʠʧʘ: 

1. ɽʢʦʥʦʤʠʯʥʦʩʪ: ʆʧʠʩʘʪʠ ʧʦʿʘʚʫ ʰʪʦ ʿʝʜʥʦʩʪʘʚʥʠʿʠʤ ʤʦʜʝʣʦʤ, ʢʦʿʠ ˂ʝ ʠʩʪʘ˂ʠ 

ʩʫʰʪʠʥʩʢʫ ʢʘʨʘʢʪʝʨʠʩʪʠʢʫ ʠʟʫʯʘʚʘʥʝ ʧʦʿʘʚʝ; 

2. ʀʜʝʥʪʠʬʠʢʘʙʠʣʥʦʩʪ: ɹʝʟ ʠʜʝʥʪʠʬʠʢʘʮʠʿʝ ʤʦʜʝʣʘ ʧʦʩʪʦʿʝ ʙʘʨ ʜʚʘ ʩʢʫʧʘ 

ʚʨʝʜʥʦʩʪʠ ʢʦʝʬʠʮʠʿʝʥʘʪʘ ʢʦʿʠ ʩʫ ʫ ʩʘʛʣʘʩʥʦʩʪʠ ʩʘ ʧʦʜʘʮʠʤʘ; 

3. ʂʦʥʟʠʩʪʝʥʪʥʦʩʪ: ʇʦʩʪʠʛʥʫʪʘ ʢʦʥʟʠʩʪʝʥʪʥʦʩʪ ʩʘ ʧʦʜʘʮʠʤʘ ʠ ʪʝʦʨʠʿʦʤ, ʛʜʝ ʩʝ 

ʪʝʩʪʦʚʠʤʘ ʫʪʚʨʹʫʿʝ ʘʜʝʢʚʘʪʥʦʩʪ ʤʦʜʝʣʘ, ʪʿ. ˁʝʛʦʚʘ ʫʩʘʛʣʘʰʝʥʦʩʪ ʩʘ ʧʦʜʘʮʠʤʘ 

ʠ ʘʧʨʠʦʨʥʦʤ ʟʥʘˁʫ (ʝʢʦʥʦʤʩʢʦʿ ʪʝʦʨʠʿʠ ʠʣʠ ʟʜʨʘʚʦʤ ʨʘʟʫʤʫ); 

4. ʇʨʠʭʚʘʪˀʠʚʦʩʪ ʧʦʜʘʪʘʢʘ: ʄʦʜʝʣ ʥʝ ʩʤʝ ʜʘ ʧʨʝʜʚʠʹʘ ʚʨʝʜʥʦʩʪʠ ʢʦʿʝ ʥʝ 

ʟʘʜʦʚʦˀʘʚʘʿʫ ʥʝʢʘ ʦʛʨʘʥʠʯʝˁʘ ʢʦʿʘ ʩʫ ʧʨʠʨʦʜʥʘ ʟʘ ʧʦʩʤʘʪʨʘʥʫ ʧʦʿʘʚʫ. 

5. ʋʩʧʝʰʥʦʩʪ ʧʨʝʜʚʠʹʘˁʘ: ʂʨʠʪʝʨʠʿʫʤ ʫʩʧʝʰʥʦʩʪʠ ʧʨʝʜʚʠʹʘˁʘ ʧʨʦʚʝʨʘʚʘ ʩʝ 

ʪʘʢʦ ʰʪʦ ʩʝ ʢʦʨʠʩʪʝ ʦʧʩʝʨʚʘʮʠʿʝ ʚʘʥ ʫʟʨʦʢʘ ʟʘ ʦʮʝˁʠʚʘˁʝ ʫ ʮʠˀʫ ʧʨʦʚʝʨʝ 

ʩʪʝʧʝʥʘ ʧʨʝʮʠʟʥʦʩʪʠ ʧʨʦʛʥʦʟʝ ʤʦʜʝʣʘ. 

6. ʆʙʫʭʚʘʪʥʦʩʪ: ʄʦʜʝʣ ʪʨʝʙʘ ʥʝ ʩʘʤʦ ʜʘ ʦʙʿʘʩʥʠ, ʦʜʥʦʩʥʦ ʦʧʠʰʝ ʧʦʜʘʪʢʝ, ʚʝ˂ ʠ 

ʜʘ ʦʙʿʘʩʥʠ ʫʩʧʝʭ ʠʣʠ ʧʨʦʤʘʰʘʿ ʢʦʥʢʫʨʝʥʪʩʢʦʛ ʤʦʜʝʣʘ ʫ ʦʙʿʘʰˁʝˁʫ ʠʩʪʠʭ 

ʧʦʜʘʪʘʢʘ.  

ʂʘʦ ʠʟʚʦʨʠ ʧʦʜʘʪʘʢʘ ʫ ʨʘʜʫ ʩʫ ʢʦʨʠʰ˂ʝʥʠ ʧʫʙʣʠʢʦʚʘʥʠ ʧʦʜʘʮʠ ʩʪʘʪʠʩʪʠʯʢʠʭ 

ʛʦʜʠʰˁʘʢʘ ʈʝʧʫʙʣʠʯʢʦʛ ʟʘʚʦʜʘ ʟʘ ʩʪʘʪʠʩʪʠʢʫ ʈʝʧʫʙʣʠʢʝ ʉʨʧʩʢʝ ʟʘ ʦʜʛʦʚʘʨʘʿʫ˂ʠ 

ʚʨʝʤʝʥʩʢʠ ʧʝʨʠʦʜ ʦʜ 1996 ʜʦ 2017. ʛʦʜʠʥʝ, ʟʘʪʠʤ ʩʪʘʪʠʩʪʠʯʢʠ ʙʠʣʪʝʥʠ ʢʦʿʠ ʩʫ 

ʩʘʜʨʞʘʚʘʣʠ ʧʦʪʨʝʙʥʝ ʧʦʜʘʪʢʝ ʟʘ ʧʦʿʝʜʠʥʝ ʧʦʩʤʘʪʨʘʥʝ ʦʧʰʪʠʥʝ, ʢʘʦ ʠ ʜʨʫʛʠ 

ʜʦʩʪʫʧʥʠ ʨʝʣʝʚʘʥʪʥʠ ʠʟʚʦʨʠ ʧʦʜʘʪʘʢʘ ʩʘ ʩʘʿʪʦʚʘ ʈʝʧʫʙʣʠʯʢʦʛ ʟʘʚʦʜʘ ʠ ʨʝʩʦʨʥʠʭ 

ʀʜʝʥʪʠʬʠʢʘʮʠʿʘ ʤʦʜʝʣʘ 

ʆʮʝˁʠʚʘˁʝ ʤʦʜʝʣʘ 

ʇʨʦʚʝʨʘ ʘʜʝʢʚʘʪʥʦʩʪʠ  

ʄʦʜʝʣ ʿʝ ʘʜʝʢʚʘʪʘʥ ?  

ʉʪʦʧ  

ʥʝ 

ʜʘ 
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ʄʠʥʠʩʪʘʨʩʪʘʚʘ. ʇʨʠʢʫʧˀʝʥʠ ʧʦʜʘʮʠ ʦʙʨʘʹʝʥʠ ʩʫ ʘʜʝʢʚʘʪʥʠʤ ʩʪʘʪʠʩʪʠʯʢʠʤ 

ʩʦʬʪʚʝʨʠʤʘ (Statistica 13.1, Eviews 10, SPSS). 
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2. ʈɽɿʋʃʊɸʊʀ ʀʉʊʈɸɾʀɺɸɳɸ 

 

ʋ ʧʨʚʦʤ ʜʝʣʫ ʠʩʪʨʘʞʠʚʘˁʘ ʫ ʦʚʦʿ ʜʠʩʝʨʪʘʮʠʿʠ ʘʥʘʣʠʟʠʨʘʥʠ ʩʫ ʫʩʣʦʚʠ 

ʬʫʥʢʮʠʦʥʠʩʘˁʘ ʠ ʨʘʟʚʦʿʘ ʨʘʪʘʨʩʢʝ ʧʨʦʠʟʚʦʜˁʝ ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʧʩʢʦʿ. ʋ ʜʨʫʛʦʤ ʜʝʣʫ 

ʩʫ ʫʟ ʧʦʤʦ˂ ʜʝʩʢʨʠʧʪʠʚʥʝ ʩʪʘʪʠʩʪʠʢʝ ʘʥʘʣʠʟʠʨʘʥʠ ʧʨʦʠʟʚʦʜʥʠ ʠ ʝʢʦʥʦʤʩʢʠ 

ʧʦʢʘʟʘʪʝˀʠ ʚʘʞʥʠʿʠʭ ʨʘʪʘʨʩʢʠʭ ʚʨʩʪʘ, ʪʝ ʿʝ ʥʘʢʦʥ ʪʦʛʘ ʧʨʠʤʝʥʦʤ ʦʜʘʙʨʘʥʠʭ ARIMA  

ʤʦʜʝʣʘ ʠʟʚʨʰʝʥʦ ʧʨʝʜʚʠʹʘˁʝ ʧʨʦʠʟʚʦʜʥʠʭ ʠ ʝʢʦʥʦʤʩʢʠʭ ʧʦʢʘʟʘʪʝˀʘ ʦʜʘʙʨʘʥʠʭ 

ʛʨʫʧʘ ʨʘʪʘʨʩʢʦʛ ʙʠˀʘ ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʧʩʢʦʿ.  

 

2.1. ʋʩʣʦʚʠ ʨʘʟʚʦʿʘ ʨʘʪʘʨʩʢʝ ʧʨʦʠʟʚʦʜˁʝ ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʧʩʢʦʿ  

ʅʘ ʨʘʟʚʦʿ ʠ ʬʫʥʢʮʠʦʥʠʩʘˁʝ ʨʘʪʘʨʩʢʝ ʧʨʦʠʟʚʦʜˁʝ ʫʪʠʮʘʿ ʠʤʘʿʫ ʤʥʦʛʠ ʬʘʢʪʦʨʠ, ʘʣʠ 

ʧʨʝ ʩʚʝʛʘ ʦʩʥʦʚ ˁʝʥʦʛ ʦʨʛʘʥʠʟʦʚʘˁʘ, ʪʝ ʦʨʛʘʥʠʟʦʚʘˁʘ ʮʝʣʝ ʧʦˀʦʧʨʠʚʨʝʜʥʝ 

ʧʨʦʠʟʚʦʜˁʝ, ʯʠʥʝ ʜʚʝ ʛʨʫʧʝ ʫʩʣʦʚʘ: 

¶ ʧʨʠʨʦʜʥʠ ʫʩʣʦʚʠ ʠ  

¶ ʦʨʛʘʥʠʟʘʮʠʦʥʦ ʝʢʦʥʦʤʩʢʠ ʫʩʣʦʚʠ. 

 

2.1.1. ʇʨʠʨʦʜʥʠ ʫʩʣʦʚʠ  

ʇʨʠʨʦʜʥʠ ʫʩʣʦʚʠ ʫʪʠʯʫ ʫ ʚʝʣʠʢʦʿ ʤʝʨʠ ʥʘ ʚʠʩʠʥʫ ʧʨʠʥʦʩʘ ʧʦ ʿʝʜʠʥʮʠ ʢʘʧʘʮʠʪʝʪʘ 

ʧʦʿʝʜʠʥʠʭ ʧʨʦʠʟʚʦʜˁʠ, ʚʠʩʠʥʫ ʪʨʦʰʢʦʚʘ ʧʨʦʠʟʚʦʜˁʝ ʠ ʬʠʥʘʥʩʠʿʩʢʝ ʝʬʝʢʪʝ ʥʘ ʥʘʯʠʥ 

ʜʘ (ɾʠʚʢʦʚʠ˂ ʠ ʄʫʥ˂ʘʥ, 2012): 

Á ʫ ʟʥʘʪʥʦʿ ʤʝʨʠ ʦʜʨʝʹʫʿʫ ʤʦʛʫ˂ʥʦʩʪ ʛʘʿʝˁʘ ʧʦʿʝʜʠʥʠʭ ʫʩʝʚʘ,  

Á ʫʩʣʦʚˀʘʚʘʿʫ ʪʝʭʥʦʣʦʛʠʿʫ ʧʨʦʠʟʚʦʜˁʝ, ʦʨʛʘʥʠʟʘʮʠʦʥʝ ʤʝʪʦʜʝ, ʚʨʩʪʝ ʠ ʥʦʨʤʝ 
ʧʦʿʝʜʠʥʠʭ ʝʣʝʤʝʥʘʪʘ ʪʨʦʰʢʦʚʘ, ʚʨʩʪʫ, ʪʠʧ ʠ ʙʨʦʿ ʧʦʪʨʝʙʥʠʭ ʧʦˀʦʧʨʠʚʨʝʜʥʠʭ 

ʤʘʰʠʥʘ ʧʦ ʿʝʜʠʥʠʮʠ ʧʨʦʠʟʚʦʜˁʝ,  

Á ʤʦʛʫ ʩʪʚʘʨʘʪʠ ʩʧʝʮʠʬʠʯʥʝ ʧʨʦʙʣʝʤʝ ʟʘ ʯʠʿʝ ʨʝʰʘʚʘˁʝ ʩʝ ʧʨʠʤʝˁʫʿʫ 

ʩʧʝʮʠʬʠʯʥʝ ʤʝʨʝ (ʦʜʚʦʜˁʘʚʘˁʝ, ʥʘʚʦʜˁʘʚʘˁʝ, ʟʘʰʪʠʪʘ ʦʜ ʤʨʘʟʝʚʘ, ʟʘʰʪʠʪʘ 

ʦʜ ʙʠˀʥʠʭ ʙʦʣʝʩʪʠ, ʫʚʦʹʝˁʝ ʩʧʝʮʠʿʘʣʥʦʛ ʧʣʦʜʦʨʝʜʘ ʠ ʜʨ.) 

Á ʩʫ ʪʝʩʥʦ ʧʦʚʝʟʘʥʠ ʩʘ ʩʝʟʦʥʦʤ ʧʨʦʠʟʚʦʜˁʝ, ʦʧʪʠʤʘʣʥʠʤ ʨʦʢʦʚʠʤʘ ʦʙʘʚˀʘˁʘ 
ʨʘʜʥʠʭ ʦʧʝʨʘʮʠʿʘ, ʚʠʩʠʥʦʤ ʧʨʠʥʦʩʘ ʧʦ ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ, ʢʚʘʣʠʪʝʪʦʤ 

ʧʨʦʠʟʚʦʜʘ, ʚʠʩʠʥʦʤ ʪʨʦʰʢʦʚʘ ʧʨʦʠʟʚʦʜˁʝ ʠ ʮʝʥʦʤ ʢʦʰʪʘˁʘ ʧʨʦʠʟʚʦʜʘ. 

ʇʨʠ ʨʘʟʤʘʪʨʘˁʫ ʫʪʠʮʘʿʘ ʧʨʠʨʦʜʥʠʭ ʫʩʣʦʚʘ ʧʦʣʘʟʠʤʦ ʦʜ ʪʨʠ ʛʨʫʧʝ ʬʘʢʪʦʨʘ, ʠ ʪʦ: 

ʢʣʠʤʝ, ʟʝʤˀʠʰʪʘ ʠ ʧʨʠʩʪʫʧʘʯʥʦʩʪʠ ʠ ʢʚʘʣʠʪʝʪʘ ʚʦʜʥʠʭ ʨʝʩʫʨʩʘ. 

 

2.1.1.1. ʂʣʠʤʘ  

ʈʝʧʫʙʣʠʢʘ ʉʨʧʩʢʘ ʩʧʘʜʘ ʫ ʛʨʫʧʫ ʢʦʥʪʠʥʝʥʪʘʣʥʠʭ ʧʨʦʩʪʦʨʘ ʠ ʥʘʣʘʟʠ ʩʝ ʠʟʤʝʹʫ ʜʚʝ 

ʚʝʣʠʢʝ ʧʨʠʨʦʜʥʦ-ʛʝʦʛʨʘʬʩʢʝ ʠ ʜʨʫʰʪʚʝʥʦ-ʝʢʦʥʦʤʩʢʝ ʨʝʛʠʦʥʘʣʥʝ ʮʝʣʠʥʝ - ʧʘʥʦʥʩʢʝ 

ʠ ʤʝʜʠʪʝʨʘʥʩʢʝ. ʆʚʘʢʘʚ ʧʦʣʦʞʘʿ ʥʦʩʠ ʩʘ ʩʦʙʦʤ ʠ ʦʜʨʝʹʝʥʝ ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʢʘʜʘ ʿʝ 
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ʢʣʠʤʘ ʿʝʜʥʦʛ ʧʨʦʩʪʦʨʘ ʫ ʧʠʪʘˁʫ. ʅʘ ʢʣʠʤʘʪʩʢʝ ʧʨʠʣʠʢʝ ʫʪʠʯʝ ʩʢʫʧ ʨʘʟʣʠʯʠʪʠʭ 

ʬʘʢʪʦʨʘ. ʅʘʠʤʝ, ʥʘ ʪʝʨʠʪʦʨʠʿʠ ʈʝʧʫʙʣʠʢʝ ʉʨʧʩʢʝ ʫʩʣʦʚʥʦ ʩʝ ʤʦʛʫ ʠʟʜʚʦʿʠʪʠ ʪʨʠ 

ʢʣʠʤʘʪʩʢʘ ʪʠʧʘ, ʠ ʪʦ:  

1. ʉʝʚʝʨʥʠ ʧʝʨʠʧʘʥʦʥʩʢʠ ʧʨʦʩʪʦʨ ʩʘ ʫʤʝʨʝʥʦʤ ʢʦʥʪʠʥʝʥʪʘʣʥʦʤ ʢʣʠʤʦʤ ʢʦʿʠ ʩʝ 

ʦʜʣʠʢʫʿʝ ʪʦʧʣʠʤ ʣʝʪʠʤʘ ʠ ʭʣʘʜʥʠʤ ʟʠʤʘʤʘ ʠ ʩʨʝʜˁʦʤ ʛʦʜʠʰˁʦʤ 

ʪʝʤʧʝʨʘʪʫʨʦʤ ʚʘʟʜʫʭʘ ʢʦʿʘ ʩʝ ʢʨʝ˂ʝ ʠʟʤʝʹʫ 12
0
 C ʠ 19

0
 C.  

2. ʇʣʘʥʠʥʩʢʦ-ʧʣʘʥʠʥʩʢʦ-ʢʦʪʣʠʥʩʢʠ ʧʨʦʩʪʦʨ ʢʦʿʠ ʟʘʫʟʠʤʘ ʥʘʿʚʝ˂ʠ ʜʝʦ ʈʝʧʫʙʣʠʢʝ 

ʉʨʧʩʢʝ. ʆʙʝʣʝʞʿʘ ʧʣʘʥʠʥʩʢʝ ʢʣʠʤʝ ʩʫ ʢʨʘʪʢʘ ʠ ʩʚʝʞʘ ʣʝʪʘ, ʪʝ ʜʫʛʝ ʠ ʭʣʘʜʥʝ 

ʟʠʤʝ ʩʘ ʩʨʝʜˁʦʤ ʛʦʜʠʰˁʦʤ ʪʝʤʧʝʨʘʪʫʨʦʤ ʚʘʟʜʫʭʘ ʠʟʤʝʹʫ 5
0
 C ʠ 7

0
 C. ʋ 

ʦʜʥʦʩʫ ʥʘ ˁʠʭ, ʙʨʝʞʫˀʢʘʩʪʘ ʧʦʜʨʫʯʿʘ ʢʘʦ ʠ ʜʦʣʠʥʝ ʠ ʢʦʪʣʠʥʝ ʠʤʘʿʫ ʥʝʰʪʦ 

ʙʣʘʞʫ ʢʣʠʤʫ ʠ ʩʨʝʜˁʫ ʛʦʜʠʰˁʫ ʪʝʤʧʝʨʘʪʫʨʫ ʦʢʦ 10
0
 C. 

3. ʀʟʤʝˁʝʥʘ ʚʘʨʠʿʘʥʪʘ ʤʝʜʠʪʝʨʘʥʩʢʦ-ʿʘʜʨʘʥʩʢʦʛ ʪʠʧʘ ʢʣʠʤʝ ʢʦʿʠ ʦʙʫʭʚʘʪʘ 

ʧʨʦʩʪʦʨ ʿʫʞʥʦʛ ʜʝʣʘ ʈʝʧʫʙʣʠʢʝ ʉʨʧʩʢʝ, ʦʜʥʦʩʥʦ ʍʝʨʮʝʛʦʚʠʥʝ, ʩʘ ʩʨʝʜˁʦʤ 

ʛʦʜʠʰˁʦʤ ʪʝʤʧʝʨʘʪʫʨʦʤ ʚʘʟʜʫʭʘ ʦʜ 14
0
 C ʜʦ 17

0
 C. 

ʉ ʦʙʟʠʨʦʤ ʥʘ ʢʣʠʤʘʪʩʢʫ ʦʩʝʪˀʠʚʦʩʪ ʧʦˀʦʧʨʠʚʨʝʜʥʦʛ ʩʝʢʪʦʨʘ, ʘ ʥʘʨʦʯʠʪʦ ʨʘʪʘʨʩʢʝ 

ʧʨʦʠʟʚʦʜˁʝ, ʢʦʿʘ ʩʝ ʚʝʣʠʢʠʤ ʜʝʣʦʤ ʦʜʚʠʿʘ ʥʘ ʦʪʚʦʨʝʥʦʤ ʧʨʦʩʪʦʨʫ, ʦʚʦ ʧʠʪʘˁʝ 

ʟʘʩʣʫʞʫʿʝ ʧʦʩʝʙʥʫ ʧʘʞˁʫ. ʈʘʜʦʩʘʚʘʮ (2013) ʠʩʪʠʯʝ, ʜʘ ʨʘʟʥʦʣʠʢʦʩʪ ʢʣʠʤʘʪʩʢʠʭ 

ʫʩʣʦʚʘ ʈʝʧʫʙʣʠʢʝ ʉʨʧʩʢʝ ʫ ʦʩʥʦʚʠ ʥʫʜʠ ʨʘʟʣʠʯʠʪʝ ʧʦʚʦˀʥʦʩʪʠ ʟʘ ʨʘʟʥʦʚʨʩʥʫ 

ʧʦˀʦʧʨʠʚʨʝʜʥʫ ʧʨʦʠʟʚʦʜˁʫ (ʞʠʪʘʨʠʮʝ, ʚʦ˂ʝ, ʧʦʚʨ˂ʝ, ʠʥʜʫʩʪʨʠʿʩʢʦ ʙʠˀʝ ʠʪʜ.). 

ʐʦˀʠ˂ ʠ ʩʘʨ. (2007) ʩʤʘʪʨʘʿʫ ʜʘ, ʢʣʠʤʘ ʫ ʤʘˁʦʿ ʠʣʠ ʚʝ˂ʦʿ ʤʝʨʠ ʧʦʛʦʜʫʿʝ ʦʜʨʝʹʝʥʠʤ 

ʧʨʦʠʟʚʦʜˁʘʤʘ ʠ ʪʨʝʙʘ ʿʝ ʤʘʢʩʠʤʘʣʥʦ ʠʩʢʦʨʠʩʪʠʪʠ ʫ ʙʫʜʫ˂ʝʤ ʧʣʘʥʠʨʘˁʫ ʨʘʟʚʦʿʘ 

ʧʦˀʦʧʨʠʚʨʝʜʝ, ʥʘ ʥʘʯʠʥ ʜʘ ʩʝ ˁʦʿ ʧʨʠʣʘʛʦʹʘʚʘʤʦ ʦʜʨʝʹʝʥʠʤ ʧʨʦʠʟʚʦʜˁʘʤʘ ʠʣʠ ʘʢʦ 

ʿʝ ʤʦʛʫ˂ʝ ʜʘ ʥʘ ˁʫ ʫʪʠʯʝʤʦ. 

ʊʨʝʙʘ ʥʘʧʦʤʝʥʫʪʠ ʜʘ, ʟʙʦʛ ʤʝʹʫʩʦʙʥʝ ʧʦʚʝʟʘʥʦʩʪʠ ʢʣʠʤʝ ʠ ʟʝʤˀʠʰʪʘ, ˁʠʭʦʚʦ 

ʟʘʿʝʜʥʠʯʢʦ ʠʥʪʝʨʧʨʝʪʠʨʘˁʝ ʤʦʞʝ ʜʘ ʙʫʜʝ ʦʪʝʞʘʥʦ, ʘ ʥʘʨʦʯʠʪʦ ʩʘ ʧʨʦʠʟʚʦʜʥʦʛ 

ʘʩʧʝʢʪʘ. ʋ ʪʦʤ ʩʤʠʩʣʫ, ʿʝʜʘʥ ʦʜ ʤʦʜʝʣʘ ʟʘ ʦʨʛʘʥʠʟʦʚʘʥʠʿʠ ʧʨʠʩʪʫʧ ʫʪʠʮʘʿʫ 

ʝʢʦʣʦʰʢʠʭ ʠ ʧʨʠʨʦʜʥʠʭ ʬʘʢʪʦʨʘ ʥʘ ʧʨʦʠʟʚʦʜˁʫ ʿʝʩʪʝ ʘʛʨʦʝʢʦʣʦʰʢʦ ʟʦʥʠʨʘˁʝ. 

ʅʘ ʦʩʥʦʚʫ ʨʘʥʠʿʠʭ ʠʩʪʨʘʞʠʚʘˁʘ ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʧʩʢʦʿ ʬʦʨʤʠʨʘʥʦ ʿʝ ʦʩʘʤ 

ʘʛʨʦʝʢʦʣʦʰʢʠʭ ʟʦʥʘ ʥʘ ʦʩʥʦʚʫ ʢʦʿʠʭ ʩʝ ʫʦʯʘʚʘ, ʜʘ ʿʝ ʟʦʥʘ ʨʘʪʘʨʩʢʝ ʧʨʦʠʟʚʦʜˁʝ ʩʢʦʨʦ 

ʠʩʢˀʫʯʠʚʦ ʩʤʝʰʪʝʥʘ ʫ ʩʝʚʝʨʥʦʤ ʜʝʣʫ ʟʝʤˀʝ (ʉʝʤʙʝʨʠʿʘ, ʇʦʩʘʚʠʥʘ, ʃʠʿʝʚʯʝ ʧʦˀʝ). 

(ʩʣʠʢʘ 2) 
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ʉʣʠʢʘ 2. ɸʛʦʨʝʢʦʣʦʰʢʝ ʟʦʥʝ ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʧʩʢʦʿ  

 

ʀʟʚʦʨ: ʆʩʥʦʚʘ ʟʘʰʪʠʪʝ, ʢʦʨʠʰ˂ʝˁʘ ʠ ʫʨʝʹʝˁʘ ʧʦˀʦʧʨʠʚʨʝʜʥʦʛ ʟʝʤˀʠʰʪʘ 

ʈʝʧʫʙʣʠʢʝ ʉʨʧʩʢʝ ʢʘʦ ʢʦʤʧʦʥʝʥʪʝ ʧʨʦʮʝʩʘ ʧʣʘʥʠʨʘˁʘ ʢʦʨʠʰ˂ʝˁʘ ʟʝʤˀʠʰʪʘ, 

ʄʠʥʠʩʪʘʨʩʪʚʦ ʧʦˀʦʧʨʠʚʨʝʜʝ, ʰʫʤʘʨʩʪʘʚʘ ʠ ʚʦʜʦʧʨʠʚʨʝʜʝ ʈʉ, 2009   

ʇʦʤʝʥʫʪʠ ʢʣʠʤʘʪʩʢʠ ʫʩʣʦʚʠ ʢʦʿʠ ʚʣʘʜʘʿʫ ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʧʩʢʦʿ ʧʨʝʜʩʪʘʚˀʘʿʫ ʜʦʙʨʫ 

ʦʩʥʦʚʫ ʟʘ ʜʘˀʠ ʨʘʟʚʦʿ ʨʘʪʘʨʩʢʝ ʧʨʦʠʟʚʦʜˁʝ, ʘ ʫ ʧʨʚʦʤ ʨʝʜʫ ʩʧʝʮʠʬʠʯʥʠʭ ʨʘʪʘʨʩʢʠʭ 

ʚʨʩʪʘ ʢʦʿʝ ʙʠ ʩʝ ʠʩʪʠʮʘʣʝ ʩʚʦʿʦʤ ʢʦʤʧʘʨʘʪʠʚʥʦʤ ʧʨʝʜʥʦʰ˂ʫ ʫ ʦʜʥʦʩʫ ʥʘ ʜʨʫʛʝ 

ʧʨʦʠʟʚʦʜˁʝ ʫ ʟʝʤˀʘʤʘ ʨʝʛʠʦʥʘ ʠ ʩʚʝʪʘ.  

ʆʥʦ ʰʪʦ ʩʚʘʢʘʢʦ ʫʥʦʩʠ ʥʝʠʟʚʝʩʥʦʩʪ ʠ ʧʦʛʦʨʰʘʚʘ ʨʝʟʫʣʪʘʪʝ ʨʘʪʘʨʩʢʝ ʧʨʦʠʟʚʦʜˁʝ, ʧʘ 

ʠ ʮʝʣʝ ʧʦˀʦʧʨʠʚʨʝʜʝ, ʿʝʩʫ ʩʚʝ ʠʥʪʝʥʟʠʚʥʠʿʝ ʢʣʠʤʘʪʩʢʝ ʧʨʦʤʝʥʝ ʦʣʠʯʝʥʝ ʫ 

ʧʨʠʨʦʜʥʠʤ ʢʘʪʘʩʪʨʦʬʘʤʘ (ʧʦʧʣʘʚʝ, ʩʫʰʝ, ʛʨʘʜ, ʦʣʫʿʘ) ʯʠʿʠ ʩʤʦ ʩʚʝʜʦʮʠ ʙʠʣʠ ʥʝʤʘʣʦ 

ʧʫʪʘ ʫ ʟʘʜˁʝ ʚʨʝʤʝ. ʂʘʦ ʧʨʠʤʝʨ ʢʣʠʤʘʪʩʢʠʭ ʥʝʧʦʛʦʜʘ ʤʦʞʝʤʦ ʥʘʚʝʩʪʠ, ʚʝʣʠʢʝ 

ʧʦʧʣʘʚʝ ʫ 2014. ʛʦʜʠʥʠ, ʢʘʦ ʠ ʬʨʝʢʚʝʥʮʠʿʝ ʪʦʧʣʦʪʥʠʭ ʪʘʣʘʩʘ ʠ ʩʫʰʫ ʫ 2017. ʛʦʜʠʥʠ, 

ʢʦʿʘ ʿʝ ʥʘʥʝʣʘ ʜʨʘʩʪʠʯʥʝ ʰʪʝʪʝ ʙʠˀʥʦʿ ʧʨʦʠʟʚʦʜˁʠ. ɸʚʜʠ˂ (2017) ʦʚʝ ʧʨʠʨʦʜʥʝ 

ʢʘʪʘʩʪʨʦʬʝ ʧʦʚʝʟʫʿʝ ʩʘ ʢʣʠʤʘʪʩʢʠʤ ʧʨʦʤʝʥʘʤʘ. 
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2.1.1.2. ɿʝʤˀʠʰʪʝ  

ɿʝʤˀʠʰʪʝ ʧʨʝʜʩʪʘʚˀʘ ʦʩʥʦʚʥʠ ʠ ʥʝʟʘʤʝʥˀʠʚ ʯʠʥʠʣʘʮ ʧʦˀʦʧʨʠʚʨʝʜʥʝ ʧʨʦʠʟʚʦʜˁʝ. 

ʇʦˀʦʧʨʠʚʨʝʜʥʦ ʟʝʤˀʠʰʪʝ ʿʝ ʧʨʠʨʦʜʥʠ ʨʝʩʫʨʩ ʯʠʿʘ ʧʦʚʨʰʠʥʘ, ʪʦʧʦʛʨʘʬʢʩʝ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʠ ʢʚʘʣʠʪʝʪ ʫʩʣʦʚˀʘʚʘʿʫ ʦʙʠʤ ʠ ʩʪʨʫʢʪʫʨʫ ʮʝʣʝ ʧʨʦʠʟʚʦʜˁʝ ʫ 

ʧʦˀʦʧʨʠʚʨʝʜʠ. ʇʨʝʤʘ ɹʠʙʝʨ˅ʠ˂ʫ ʠ ʩʘʨ. (2018), ʟʝʤˀʠʰʪʝ ʧʨʝʜʩʪʘʚˀʘ ʠʟʫʟʝʪʥʦ 

ʜʠʥʘʤʠʯʥʫ ʩʨʝʜʠʥʫ ʠ ʿʝʜʘʥ ʿʝ ʦʜ ʥʘʿʚʘʞʥʠʿʠʭ ʝʣʝʤʝʥʘʪʘ ʙʠˀʥʝ ʧʨʦʠʟʚʦʜˁʝ ʪʝ ʿʝ 

ʦʩʥʦʚʥʠ ʧʨʝʜʫʩʣʦʚ ʚʠʩʦʢʠʭ ʠ ʩʪʘʙʠʣʥʠʭ ʧʨʠʥʦʩʘ. ʂʘʢʦ ʢʦʥʩʪʘʪʫʿʫ ʉʝʢʫʣʠ˂ ʠ ʩʘʨ. 

(2004), ʩʘʩʪʘʚ ʟʝʤˀʠʰʪʘ ʠ ˁʝʛʦʚʝ ʦʩʦʙʠʥʝ ʩʫ ʦʩʥʦʚʝ ʧʣʦʜʥʦʩʪʠ ʟʝʤˀʠʰʪʘ, ʧʘ ʩʫ 

ʧʨʠʥʦʩʠ ʙʠˀʘʢʘ ʥʘ ʨʘʟʣʠʯʠʪʠʤ ʪʠʧʦʚʠʤʘ ʟʝʤˀʠʰʪʘ ʧʨʦʤʝʥˀ ʠʚʠ. 

ʋ ʈʝʧʫʙʣʠʮʠ ʉʨʧʩʢʦʿ ʿʝ ʠʟʨʘʞʝʥʘ ʚʝʣʠʢʘ ʭʝʪʝʨʦʛʝʥʦʩʪ ʢʘʜʘ ʿʝ ʫ ʧʠʪʘˁʫ ʟʝʤˀʠʰʥʠ 

ʧʦʢʨʠʚʘʯ, ʢʘʢʦ ʫ ʧʦʛʣʝʜʫ ʟʘʩʪʫʧˀʝʥʦʩʪʠ ʧʦʿʝʜʠʥʠʭ ʩʠʩʪʝʤʩʢʠʭ ʿʝʜʠʥʠʮʘ, ʪʘʢʦ ʠ ʫ 

ʧʦʛʣʝʜʫ ʩʚʦʿʩʪʘʚʘ ʟʝʤˀʠʰʪʘ. ʊʦ ʿʝ ʧʨʝ ʩʚʝʛʘ ʫʩʣʦʚˀʝʥʦ ʨʘʟʣʠʢʘʤʘ ʫ ʛʝʦʣʦʰʢʦʿ 

ʧʦʜʣʦʟʠ, ʥʘʜʤʦʨʩʢʦʿ ʚʠʩʠʥʠ, ʨʝˀʝʬʫ, ʢʣʠʤʠ ʠ ʚʝʛʝʪʘʮʠʦʥʦʤ ʧʦʢʨʠʚʘʯʫ. 

ʇʨʝʤʘ ʧʦʜʘʮʠʤʘ ʈʝʧʫʙʣʠʯʢʦʛ ʟʘʚʦʜʘ ʟʘ ʩʪʘʪʠʩʪʠʢʫ ʈʝʧʫʙʣʠʢʝ ʉʨʧʩʢʝ ʟʘ 2017. 

ʛʦʜʠʥʫ, ʫʢʫʧʥʘ ʧʦʚʨʰʠʥʘ ʧʦˀʦʧʨʠʚʨʝʜʥʦʛ ʟʝʤˀʠʰʪʘ ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʧʩʢʦʿ ʠʟʥʦʩʠ 

975.000 ʭʘ, ʦʜ ʯʝʛʘ ʦʙʨʘʜʠʚʝ ʧʦʚʨʰʠʥʝ ʟʘʫʟʠʤʘʿʫ 807.000 ʭʘ ʠʣʠ 83% ʫʢʫʧʥʠʭ 

ʧʦʚʨʰʠʥʘ, ʜʦʢ ʦʨʘʥʠʮʝ ʠ ʙʘʰʪʝ ʟʘʫʟʠʤʘʿʫ 71,12% ʦʙʨʘʜʠʚʠʭ ʧʦʚʨʰʠʥʘ ʠʣʠ 574.000 

ʭʘ
3
. ʋʢʫʧʥʘ ʦʙʨʘʜʠʚʘ ʧʦʚʨʰʠʥʘ ʧʦ ʩʪʘʥʦʚʥʠʢʫ ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʧʩʢʦʿ ʠʟʥʦʩʠ 0,69 ʭʘ

4
. 

ɸʢʦ ʩʝ ʫ ʦʙʟʠʨ ʫʟʤʫ ʠ ʧʦʜʘʮʠ ɸʛʝʥʮʠʿʝ ʟʘ ʩʪʘʪʠʩʪʠʢʫ ɹʠʍ, ʤʦʞʝʤʦ ʫʩʪʘʥʦʚʠʪʠ ʜʘ ʿʝ 

ʫʯʝʰ˂ʝ ʦʨʘʥʠʯʥʠʭ ʧʦʚʨʰʠʥʘ ʈʝʧʫʙʣʠʢʝ ʉʨʧʩʢʝ ʫ ʫʢʫʧʥʠʤ ʦʨʘʥʠʮʘʤʘ ʫ ɹʠʍ ʥʝʰʪʦ 

ʚʠʰʝ ʦʜ ʧʦʣʦʚʠʥʝ (56%). ʉʪʨʫʢʪʫʨʘ ʢʦʨʠʰ˂ʝˁʘ ʦʙʨʘʜʠʚʠʭ ʧʦʚʨʰʠʥʘ ʫ ʈʝʧʫʙʣʠʮʠ 

ʉʨʧʩʢʦʿ ʿʝ ʥʝʧʦʚʦˀʥʘ. ʀʟ ʩʪʨʫʢʪʫʨʝ ʦʨʘʥʠʯʥʠʭ ʧʦʚʨʰʠʥʘ ʫʦʯʘʚʘʤʦ ʜʘ ʜʦʤʠʥʠʨʘʿʫ 

ʞʠʪʘʨʠʮʝ, ʢʘʜʘ ʩʫ ʫ ʧʠʪʘˁʫ ʟʘʩʝʿʘʥʝ ʧʦʚʨʰʠʥʝ, ʜʦʢ ʩʝ ʥʘʿʚʝ˂ʠ ʧʨʦʮʝʥʘʪ ʦʜʥʦʩʠ ʥʘ 

ʥʝʦʙʨʘʹʝʥʦ ʟʝʤˀʠʰʪʝ. (ʛʨʘʬʠʢʦʥ 1) 

 

 

 

 

 

 

 

                                                 
3
 ʇʨʝʤʘ ʀʟʚʝʰʪʘʿʫ ɽʚʨʦʧʩʢʝ ʢʦʤʠʩʠʿʝ, ʧʦˀʦʧʨʠʚʨʝʜʥʘ ʟʝʤˀʠʰʪʘ ʢʦʿʘ ʩʝ ʢʦʨʠʩʪʠ ʫ ʧʦˀʦʧʨʠʚʨʝʜʥʝ 

ʩʚʨʭʝ ʧʘʰ˂ʝ ʩʘ ʩʘʜʘʰˁʝʛ ʥʦʚʦʘ ʢʦʿʠ ʠʟʥʦʩʠ 176 ʤʠʣʠʦʥʘ ʭʘ ʥʘ ʥʘ 172 ʤʠʣʠʦʥʘ ʫ 2030 ʛʦʜʠʥʠ, ʘ 

ʦʙʨʘʜʠʚʝ ʟʝʤˀʠʰʪʝ ʩʘ 106,5 ʤʠʣʠʭʘ ʭʘ ʫ 2017. ʛʦʜʠʥʠ ʥʘ 104 ʤʠʣʦʥʘ ʭʘ ʫ 2030. ʛʦʜʠʥʠ. ʋʟʨʦʢʝ ʟʘ 

ʪʘʢʚʦ ʩʪʘˁʝ ʩʪʨʫʯˁʘʮʠ ʠʟ ɽʋ ʚʠʜʝ ʫ ʥʘʩʪʘʚˀʘˁʫ ʜʫʛʦʨʦʯʥʦʛ ʪʨʝʥʜʘ ʠʟ ʧʨʦʰʣʦʩʪʠ, ʪʝ ʩʚʝ ʚʝ˂ʫ 

ʫʨʙʘʥʠʟʘʮʠʿʫ ɽʚʨʦʧʝ, ʢʘʦ ʠ ʜʨʫʛʝ Ăʚʝʰʪʘʯʢʝñ ʫʧʦʪʨʝʙʝ ʟʝʤˀʠʰʪʘ. 
4
 ʇʨʝʤʘ ʧʨʦʮʝʥʠ ʈʝʧʫʙʣʠʯʢʦʛ ʟʘʚʦʜʘ ʟʘ ʩʪʘʪʠʩʪʠʢʫ ʈʉ, ʙʨʦʿ ʩʪʘʥʦʚʥʠʢʘ ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʧʩʢʦʿ ʫ 2017. 

ʛʦʜʠʥʠ ʙʠʦ ʿʝ 1.153.017. 
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ɻʨʘʬʠʢʦʥ 1. ʉʪʨʫʢʪʫʨʘ ʦʨʘʥʠʯʥʠʭ ʧʦʚʨʰʠʥʘ ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʧʩʢʦʿ (2017) 

 
ʀʟʚʦʨ: ʈɿʉ ʈʉ, 2018 

ʆʚʘʢʚʘ ʩʝʪʚʝʥʘ ʩʪʨʫʢʪʫʨʘ ʠʤʘ ʟʘ ʧʦʩʣʝʜʠʮʫ ʧʨʦʠʟʚʦʜˁʫ ʩʘ ʤʘʣʦʤ ʜʦʜʘʪʥʦʤ 

ʚʨʝʜʥʦʰ˂ʫ ʢʦʿʘ ʧʦˀʦʧʨʠʚʨʝʜʥʠʤ ʧʨʦʠʟʚʦʹʘʯʠʤʘ ʜʦʥʦʩʠ ʤʘʣʫ ʛʦʜʠʰˁʫ ʜʦʙʠʪ, ʪʝ ʿʝ 

ʠʟʚʦʨ ˁʠʭʦʚʦʛ ʥʝʟʘʜʦʚʦˀʩʪʚʘ ʠ ʧʦʚʝ˂ʘʥʦʛ ʧʨʠʪʠʩʢʘ ʥʘ ʩʫʙʚʝʥʮʠʿʝ ʢʘʦ ʚʠʜ 

ʢʦʤʧʝʥʟʘʮʠʿʝ ʟʘ ʥʝʜʦʚʦˀʥʦ ʦʩʪʚʘʨʝʥʝ ʧʨʠʭʦʜʝ.  

ʇʨʝʤʘ ʨʝʟʫʣʪʘʪʠʤʘ ʠʩʪʨʘʞʠʚʘˁʘ ʢʦʿʝ ʿʝ ʩʧʨʦʚʝʜʝʥʦ ʫ ʦʢʚʠʨʫ ʉʪʨʘʪʝʰʢʦʛ ʧʣʘʥʘ 

ʨʘʟʚʦʿʘ ʧʦˀʦʧʨʠʚʨʝʜʝ ʠ ʨʫʨʘʣʥʦʛ ʨʘʟʚʦʿʘ ʦʜ 2016 ʜʦ 2020. ʛʦʜʠʥʝ, ʥʝʦʙʨʘʹʝʥʦ 

ʟʝʤˀʠʰʪʝ ʧʨʝʜʩʪʘʚˀʘ ʟʘʧʨʘʚʦ ʥʘʧʫʰʪʝʥʦ ʟʝʤˀʠʰʪʝ ʢʦʿʝ ʥʠʿʝ ʥʘ ʨʘʩʧʦʣʘʛʘˁʫ 

ʧʦˀʦʧʨʠʚʨʝʜʥʠʮʠʤʘ ʠ ʢʦʿʝ ʿʝ ʦʧʪʝʨʝ˂ʝʥʦ ʥʝʨʝʰʝʥʠʤ ʠʤʦʚʠʥʩʢʦ-ʧʨʘʚʥʠʤ ʩʪʘʪʫʩʦʤ. 

ɱʝʜʘʥ ʜʝʦ ʥʘʧʫʰʪʝʥʦʛ ʟʝʤˀʠʰʪʘ ʿʝ ʫ ʤʝʹʫʚʨʝʤʝʥʫ ʦʙʨʘʩʪʘʦ ʰʠʙˀʝʤ ʠ ʰʫʤʦʤ ʪʝ ʿʝ 

ʠʟʛʫʙʠʦ ʩʪʘʪʫʩ ʧʦˀʦʧʨʠʚʨʝʜʥʦʛ ʟʝʤˀʠʰʪʘ, ʘʣʠ ʩʝ ʢʘʪʘʩʪʘʨʩʢʠ ʠ ʜʘˀʝ ʪʨʝʪʠʨʘ ʢʘʦ 

ʧʦˀʦʧʨʠʚʨʝʜʥʦ ʟʝʤˀʠʰʪʝ. ʊʘʢʦʹʝ, ʧʨʝʤʘ ʧʦʜʘʮʠʤʘ ʎʝʥʪʨʘ ʟʘ ʫʢʣʘˁʘˁʝ ʤʠʥʘ ʫ ɹʠʍ 

(MAC) ʪʨʝʥʫʪʥʦ ʧʦʩʪʦʿʠ 1.091 ʢʤ
2
 ʤʠʥʩʢʠʭ ʩʫʤˁʠʚʠʭ ʧʦʚʨʰʠʥʘ ʦʜ ʢʦʿʠ ʩʝ ʥʘʿʚʝ˂ʠ 

ʜʝʦ ʦʜʥʦʩʠ ʥʘ ʢʘʪʝʛʦʨʠʿʫ ʧʦˀʦʧʨʠʚʨʝʜʥʦʛ ʟʝʤˀʠʰʪʘ.  

ʋ ʧʨʠʣʦʛ ʧʨʝʪʭʦʜʥʠʤ ʯʠˁʝʥʠʮʘʤʘ ʫ ʚʝʟʠ ʧʨʦʮʝʥʪʫʘʣʥʦʛ ʫʯʝʰ˂ʘ ʥʝʦʙʨʘʜʠʚʦʛ 

ʟʝʤˀʠʰʪʘ ʠʜʫ ʠ ʧʦʜʘʮʠ ʠʟ ʪʘʙʝʣʝ 1, ʘ ʢʦʿʠ ʧʦʢʘʟʫʿʫ ʜʘ ʩʝ ʫ ʧʦʿʝʜʠʥʠʤ ʤʝʩʪʠʤʘ 

ʈʝʧʫʙʣʠʢʝ ʉʨʧʩʢʝ ʙʝʣʝʞʠ ʝʢʪʨʝʤʘʥ ʧʨʦʮʝʥʘʪ ʥʝʦʙʨʘʜʠʚʦʩʪʠ ʦʨʘʥʠʯʥʠʭ ʧʦʚʨʰʠʥʘ. 

ʈʘʟʣʦʛʝ ʟʘ ʦʚʘʢʚʦ ʩʪʘˁʝ ʧʨʝ ʩʚʝʛʘ ʪʨʝʙʘ ʪʨʘʞʠʪʠ ʫ ʚʣʘʜʘʿʫ˂ʠʤ ʥʝʧʦʚʦˀʥʠʤ 

ʜʝʤʦʛʨʘʬʩʢʦ-ʝʢʦʥʦʤʩʢʠʤ ʦʜʥʦʩʠʤʘ ʥʘ ʦʚʠʤ ʧʦʜʨʫʯʿʠʤʘ. 
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ʊʘʙʝʣʘ 1. ʆʨʘʥʠʯʥʝ ʧʦʚʨʰʠʥʝ ʫ ʧʦʿʝʜʠʥʠʤ ʦʧʰʪʠʥʘʤʘ ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʧʩʢʦʿ ʫ 2017. 

ʛʦʜʠʥʠ 

ɻʨʘʜ/ʦʧʰʪʠʥʘ 
ʆʨʘʥʠʮʝ ʠ ʙʘʰʪʝ 

(ʭʘ) 

ʋʛʘʨʠ ʠ 

ʥʝʦʙʨʘʹʝʥʝ 

ʦʨʘʥʠʮʝ (ʭʘ) 

ʅʝʦʙʨʘʹʝʥʠʭ 

ʦʨʘʥʠʮʘ (%) 

ʇʝʪʨʦʚʘʮ 1.982 1.940 97,88 

ʀʩʪʦʯʥʠ ʄʦʩʪʘʨ 1.771 1.683 95,01 

ʏʘʿʥʠʯʝ 2.342 2.231 95,26 

ɺʠʰʝʛʨʘʜ 3.114 2.893 92,90 

ʀʩʪʦʯʥʠ ʉʪʘʨʠ ɻʨʘʜ 397 365 91,90 

ʌʦʯʘ 3.291 2.959 89,90 

ʂʘʣʠʥʦʚʠʢ 2590 2284 88,10 

ʀʩʪʦʯʥʠ ɼʨʚʘʨ 8 7 87,50 

ʐʠʧʦʚʦ 5839 5074 87,00 

ʀʟʚʦʨ: ʈɿʉ ʈʉ, 2018 

ʅʘ ʦʩʥʦʚʫ ʧʦʜʘʪʘʢʘ ʢʦʿʝ ʜʘʿʝ ʉʪʨʘʪʝʰʢʠ ʧʣʘʥ ʨʘʟʚʦʿʘ ʧʦˀʦʧʨʠʚʨʝʜʝ ʠ ʨʫʨʘʣʥʦʛ 

ʨʘʟʚʦʿʘ ʦʜ 2016 ʜʦ 2020. ʛʦʜʠʥʝ, ʧʨʦʩʝʯʥʘ ʧʦʚʨʰʠʥʘ ʧʦ ʧʦˀʦʧʨʠʚʨʝʜʥʦʤ ʛʘʟʜʠʥʩʪʚʫ 

ʿʝ 8,6 ʭʘ, ʘ ʦʥʘ ʫʢʫˀʫʯʫʿʝ 5,7 ʭʘ ʚʣʘʩʪʠʪʦʛ ʟʝʤˀʠʰʪʘ ʠ 2,9 ʭʘ ʟʝʤˀʠʰʪʘ ʫʟʝʪʦʛ ʫ 

ʟʘʢʫʧ. ʅʘʚʝʜʝʥʠ ʧʦʜʘʪʘʢ, ʫ ʧʦʤʝʥʫʪʦʤ ʜʦʢʫʤʝʥʪʫ, ʧʦʪʚʨʹʫʿʝ ʪʝʥʜʝʥʮʠʿʫ 

ʫʢʨʫʧˁʘʚʘˁʘ ʟʝʤˀʠʰʥʦʛ ʧʦʩʝʜʘ ʧʦˀʦʧʨʠʚʨʝʜʥʠʭ ʛʘʟʜʠʥʩʪʘʚʘ ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʧʩʢʦʿ. 

ʉ ʦʙʟʠʨʦʤ ʜʘ ʿʝ ʦʜ 2013. ʛʦʜʠʥʝ ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʧʩʢʦʿ ʟʘʧʦʯʝʪ ʥʦʚʠ ʩʠʩʪʝʤ 

ʨʝʛʠʩʪʨʘʮʠʿʝ ʧʦˀʦʧʨʠʚʨʝʜʥʠʭ ʛʘʟʜʠʥʩʪʘʚʘ, ʢʦʥʪʠʥʫʠʨʘʥʠʤ ʧʨʘ˂ʝˁʝʤ ʤʦʞʝʤʦ 

ʫʩʪʘʥʦʚʠʪʠ ʛʝʦʛʨʘʬʩʢʫ ʨʘʩʧʨʦʩʪʨʘˁʝʥʦʩʪ ʢʘʦ ʠ ʚʝʣʠʯʠʥʫ ʫʯʝʰ˂ʘ ʧʦʿʝʜʥʠʭ 

ʢʘʪʝʛʦʨʠʿʘ ʟʝʤˀʠʰʪʘ ʥʘ ʨʝʛʠʩʪʨʦʚʘʥʠʤ ʧʦʨʦʜʠʯʥʠʤ ʛʘʟʜʠʥʩʪʚʠʤʘ. ʅʘʨʝʜʥʘ ʪʘʙʝʣʘ 2 

ʧʦʢʘʟʫʿʝ ʜʘ ʩʝ ʦʧʰʪʠʥʘ ɹʠʿʝˀʠʥʘ ʠʟʜʚʘʿʘ ʧʦ ʙʨʦʿʫ ʨʝʛʠʩʪʨʦʚʘʥʠʭ ʧʦˀʦʧʨʠʚʨʝʜʥʠʭ 

ʛʘʟʜʠʥʩʪʘʚʘ, ʢʘʦ ʠ ʧʦ ʚʝʣʠʯʠʥʠ ʦʙʨʘʜʠʚʝ ʠ ʦʨʘʥʠʯʥʝ ʧʦʚʨʰʠʥʝ ʥʘ ˁʠʤʘ. ʈʘʟʣʦʟʠ ʟʘ 

ʪʘʢʚʦ ʩʪʘˁʝ ʩʫ ʩʚʘʢʘʢʦ ʜʦʙʨʠ ʧʨʠʨʦʜʥʦ-ʝʢʦʥʦʤʩʢʠ ʫʩʣʦʚʠ ʧʦˀʦʧʨʠʚʨʝʜʥʝ 

ʧʨʦʠʟʚʦʜˁʝ ʢʘʦ ʰʪʦ ʩʫ: ʢʚʘʣʠʪʝʪ ʠ ʧʨʠʩʪʫʧʘʯʥʦʩʪ ʟʝʤˀʠʰʥʠʭ ʧʦʚʨʰʠʥʘ, ʙʣʠʟʠʥʘ 

ʧʦʪʨʦʰʘʯʢʠʭ ʮʝʥʪʘʨʘ, ʢʘʦ ʠ ʜʦʙʨʘ ʩʘʦʙʨʘ˂ʘʿʥʘ ʠ ʪʨʛʦʚʠʥʩʢʘ ʧʦʚʝʟʘʥʦʩʪ ʩʘ ʚʝ˂ʠʤ 

ʨʝʛʠʦʥʘʣʥʠʤ ʮʝʥʪʨʠʤʘ. 
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ʊʘʙʝʣʘ 2. ɻʝʦʛʨʘʬʩʢʘ ʨʘʩʧʨʦʩʪʨʘˁʝʥʦʩʪ ʧʦˀʦʧʨʠʚʨʝʜʥʠʭ ʛʘʟʜʠʥʩʪʘʚʘ ʫ ʈʝʧʫʙʣʠʮʠ 

ʉʨʧʩʢʦʿ ʫ 2017. ʛʦʜʠʥʠ 

ʈʝʛʠʦʥʠ 

ɹʨʦʿ 

ʧʦˀʦʧʨʠʚʨʝʜʥʠʭ 

ʛʘʟʜʠʥʩʪʘʚʘ 

ʋʢʫʧʥʦ 

ʨʝʛʠʩʪʨʦʚʘʥʘ 

ʧʦʚʨʰʠʥʘ (ʭʘ) 

ʋʢʫʧʥʦ 

ʦʙʨʘʜʠʚʘ 

ʧʦʚʨʰʠʥʘ 

(ʭʘ) 

ʋʢʫʧʥʘ 

ʦʨʘʥʠʯʥʘ 

ʧʦʚʨʰʠʥʘ 

(ʭʘ) 

ɹʘˁʘ ʃʫʢʘ 3.863 17.698 15.558 11.013 

ɹʠʿʝˀʠʥʘ 11.683 43.050 40.875 36.467 

ɼʦʙʦʿ 5.080 26.728 24.926 22.374 

ɻʨʘʜʠʰʢʘ 7.006 39.050 34.390 29.224 

ʇʨʠʿʝʜʦʨ 3.417 17.048 14.230 11.396 

ʉʦʢʦʣʘʮ 4.225 16.748 12.871 2.723 

ʊʨʝʙʠˁʝ 3.518 13.056 10.077 4.987 

ʋʢʫʧʥʦ ʫ ʈʉ 38.792 173.378 152.927 118.184 

ʀʟʚʦʨ: ɻʦʜʠʰˁʠ ʠʟʚʝʰʪʘʿ ʠʟ ʦʙʣʘʩʪʠ ʧʦˀʦʧʨʠʚʨʝʜʝ, ʠʩʭʨʘʥʝ ʠ ʨʫʨʘʣʥʦʛ ʨʘʟʚʦʿʘ ɹʠʍ 

ʟʘ 2017, ʄɺʊɽʆ, ʉʘʨʘʿʝʚʦ 

 

2.1.1.3. ʇʨʠʩʪʫʧʘʯʥʦʩʪ ʠ ʢʚʘʣʠʪʝʪ ʚʦʜʥʠʭ ʨʝʩʫʨʩʘ 

ɺʦʜʘ ʿʝ ʿʝʜʘʥ ʦʜ ʢˀʫʯʥʠʭ ʧʨʠʨʦʜʥʠʭ ʠ ʨʘʟʚʦʿʥʠʭ ʨʝʩʫʨʩʘ ʿʝʜʥʝ ʟʝʤˀʝ, ʘ ʩ ʦʙʟʠʨʦʤ ʜʘ 

ʈʝʧʫʙʣʠʢʘ ʉʨʧʩʢʘ ʩʧʘʜʘ ʫ ʟʝʤˀʠʰʥʠʤ ʧʦʪʝʥʮʠʿʘʣʠʤʘ ʩʠʨʦʤʘʰʥʠʿʘ ʧʦʜʨʫʯʿʘ ɽʚʨʦʧʝ 

ʪʦ ʿʝ ʟʥʘʯʘʿ ʢʚʘʣʠʪʝʪʘ ʠ ʜʦʩʪʫʧʥʦʩʪʠ ʚʦʜʥʠʭ ʨʝʩʫʨʩʘ ʚʝ˂ʠ. ʊʝʨʠʪʦʨʠʿʘ ɹʦʩʥʝ ʠ 

ʍʝʨʮʝʛʦʚʠʥʝ ʿʝ ʧʨʝʤʘ ʧʦʜʘʮʠʤʘ ʠʟ ʉʪʨʘʪʝʛʠʿʝ ʠʥʪʝʛʨʠʩʘʥʦʛ ʫʧʨʘʚˀʘˁʘ ʚʦʜʘʤʘ 2014-

2024. ʛʦʜʠʥʝ, ʩʘ ʧʨʦʩʝʯʥʠʤ ʧʘʜʘʚʠʥʘʤʘ ʦʜ ʦʢʦ 1.250 ʤʤ ʿʝʜʥʦ ʦʜ ʚʦʜʦʤ ʙʦʛʘʪʠʿʠʭ 

ʧʦʜʨʫʯʿʘ ɽʚʨʦʧʝ. ʈʘʟʣʦʛ ʟʘ ʪʘʢʚʦ ʩʪʘˁʝ ʧʨʦʠʩʪʠʯʝ ʠʟ ʧʦʣʦʞʘʿʘ ʣʘʥʘʮʘ ɼʠʥʘʨʠʜʘ, ʥʘ 

ʢʦʿʠʤʘ ʩʝ, ʢʘʦ ʥʘʜ ʧʨʝʧʨʝʢʦʤ, ʫ ʦʜʨʝʹʝʥʠʤ ʩʨʝʜʦʟʝʤʥʠʤ ʮʠʢʣʦʥʩʢʠʤ ʩʠʪʫʘʮʠʿʘʤʘ 

ʠʟʣʫʯʫʿʫ ʧʘʜʘʚʠʥʝ ʚʝʣʠʢʠʭ ʠʥʪʝʥʟʠʪʝʪʘ.  

ʈʝʧʫʙʣʠʢʘ ʉʨʧʩʢʘ ʿʝ ʧʦʜʝˀʝʥʘ ʫ ʜʚʘ ʦʙʣʘʩʥʘ ʨʝʯʥʘ ʩʣʠʚʘ ʠ ʪʦ: ʦʙʣʘʩʥʠ ʨʝʯʥʠ ʩʣʠʚ 

ʨʝʢʝ ʉʘʚʝ ʠ ʦʙʣʘʩʥʠ ʨʝʯʥʠ ʩʣʠʚ ʨʝʢʝ ʊʨʝʙʠʰˁʠʮʝ. ʂˀʫʯʥʠ ʧʨʦʙʣʝʤ, ʢʦʿʠ ʿʘʢʦ 

ʨʝʣʘʪʠʚʠʟʠʨʘ ʚʦʜʥʝ ʧʦʪʝʥʮʠʿʘʣʝ ʈʝʧʫʙʣʠʢʝ ʉʨʧʩʢʝ ʿʝʩʪʝ ʠʟʨʘʟʠʪʦ ʚʝʣʠʢʘ ʧʨʦʩʪʦʨʥʘ 

ʠ ʚʨʝʤʝʥʩʢʘ ʨʘʩʧʦʜʝʣʘ ʧʘʜʘʚʠʥʘ ʠ ʦʪʠʮʘʿʘ ʯʠʤʝ ʜʦʣʘʟʠ ʪʦ ʪʟʚ. ʬʝʥʦʤʝʥʘ Ăʠʥʚʝʨʟʠʿʝñ 

ʨʘʩʧʦʣʦʞʠʚʠʭ ʚʦʜʘ ʫ ʦʜʥʦʩʫ ʥʘ ʧʦʪʨʝʙʝ. ʅʘʠʤʝ, ʨʘʩʧʦʜʝʣʘ ʚʦʜʘ ʿʝ ʪʘʢʚʘ ʜʘ ʩʫ ʚʦʜʦʤ 

ʥʘʿʩʠʨʦʤʘʰʥʠʿʘ ʧʦʜʨʫʯʿʘ ʢʦʿʘ ʠʤʘʿʫ ʥʘʿʢʚʘʣʠʪʝʪʥʠʿʝ ʟʝʤˀʠʰʥʝ ʧʦʪʝʥʮʠʿʘʣʝ 

(ʉʝʤʙʝʨʠʿʘ, ʇʦʩʘʚʠʥʘ), ʢʘʦ ʠ ʩʣʠʚʦʚʠ ʥʘ ʢʦʿʠʤʘ ʿʝ ʥʘʿʚʝ˂ʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ 

ʩʪʘʥʦʚʥʠʰʪʚʘ, ʦʜʥʦʩʥʦ ʧʦʪʨʦʰʘʯʘ ʚʦʜʝ ʢʦʿʠ ʿʝ ʢʦʨʠʩʪʝ ʫ ʠʥʜʫʩʪʨʠʿʩʢʝ ʩʚʨʭʝ (ʨʝʢʘ 

ɹʦʩʥʘ). ʂʚʘʣʠʪʝʪ ʩʚʠʭ ʜʦʩʪʫʧʥʠʭ ʚʦʜʥʠʭ ʨʝʩʫʨʩʘ ʿʝ ʟʘʜʦʚʦˀʘʚʘʿʫ˂ʠ, ʤʘʜʘ ʙʠ ʫ 

ʙʫʜʫ˂ʥʦʩʪʠ ʙʠʣʦ ʧʦʪʨʝʙʥʦ ʚʠʰʝ ʧʘʞˁʝ ʧʦʩʚʝʪʠʪʠ ʩʪʨʘʪʝʰʢʦʤ ʫʧʨʘʚˀʘˁʫ ʚʦʜʘʤʘ ʠ 

ʪʠʤʝ ʧʨʝʜʫʧʨʝʜʠʪʠ ʥʝʢʦ ʥʦʚʦ ʥʝʦʜʛʦʚʦʨʥʦ ʧʦʥʘʰʘˁʝ ʢʦʿʝ ʙʠ ʟʘ ʧʦʩʣʝʜʠʮʫ ʠʤʘʣʦ 

ʚʝ˂ʝ ʟʜʨʘʚʩʪʚʝʥʦ ʫʛʨʦʞʘʚʘˁʝ ˀʫʜʠ ʠ ʭʨʘʥʝ.  
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ʅʘʚʦʜˁʘʚʘˁʝ ʫ ɹʠʍ ʿʝ ʥʘ ʚʨʣʦ ʥʠʩʢʦʤ ʥʠʚʦʫ ʠ ʢʨʝ˂ʝ ʩʝ ʧʨʝʤʘ ʥʝʟʚʘʥʠʯʥʠʤ 

ʧʦʜʘʮʠʤʘ ʦʢʦ 0,4% ʦʙʨʘʹʠʚʘʥʠʭ ʧʦʚʨʰʠʥʘ, ʰʪʦ ʿʝ ʟʥʘʪʥʦ ʤʘˁʝ ʥʝʛʦ ʫ ʩʫʩʝʜʥʠʤ 

ʟʝʤˀʘʤʘ, ʧʦʩʝʙʥʦ ɽʋ (ɸʚʜʠ˂, 2017). ʇʨʝʤʘ ʉʪʨʘʪʝʛʠʿʠ ʠʥʪʝʛʨʘʣʥʦʛ ʫʧʨʘʚˀʘˁʘ 

ʚʦʜʘʤʘ ʈʝʧʫʙʣʠʢʝ ʉʨʧʩʢʝ 2015-2024. ʛʦʜʠʥʘ, ʥʘʚʦʜˁʘʚʘˁʝʤ ʿʝ ʤʦʛʫ˂ʝ ʦʙʫʭʚʘʪʠʪʠ 

158.000 ʭʘ. ʇʨʝʤʘ ʠʩʪʦʤ ʠʟʚʦʨʫ ʧʦʜ ʩʠʩʪʝʤʠʤʘ ʟʘ ʥʘʚʦʜˁʘʚʘˁʝ ʥʘʣʘʟʠ ʩʝ 7.262 ʭʘ ʦʜ 

ʯʝʛʘ ʿʝ ʫ ʬʫʥʢʮʠʿʠ ʪʝʢ ʥʝʰʪʦ ʧʨʝʢʦ 1.700 ʭʘ. ʉ ʦʙʟʠʨʦʤ ʥʘ ʦʚʘʿ ʧʦʜʘʪʘʢ, ɺʣʘʜʘ 

ʈʝʧʫʙʣʠʢʝ ʉʨʧʩʢʝ ʿʝ ʉʪʨʘʪʝʰʢʠʤ ʧʣʘʥʦʤ ʨʘʟʚʦʿʘ ʧʦˀʦʧʨʠʚʨʝʜʝ ʠ ʨʫʨʘʣʥʠʭ ʧʦʜʨʫʯʿʘ 

ʟʘ ʧʝʨʠʦʜ 2016-2020. ʛʦʜʠʥʘ ʧʨʝʜʚʠʜʝʣʘ ʥʦʚʯʘʥʠ ʧʦʜʩʪʠʮʘʿ ʢʦʿʠ ʙʠ ʩʝ ʠʥʚʝʩʪʠʨʘʦ ʫ 

ʩʠʩʪʝʤʝ ʟʘ ʥʘʚʦʜˁʘʚʘˁʝ ʯʠʤʝ ʙʠ ʩʝ ʥʘʚʦʜˁʘʚʘʥʝ ʧʦʚʨʰʠʥʝ ʧʦʚʝ˂ʘʣʝ ʟʘ 10.000 ʭʘ ʜʦ 

2020 ʛʦʜʠʥʝ. ʇʨʝʤʘ ɿʫʨʦʚʝʮʫ ʠ ʩʘʨ. (2015), ʿʘʚʥʝ ʠ ʧʨʠʚʘʪʥʝ ʠʥʚʝʩʪʠʮʠʿʝ ʫ 

ʥʘʚʦʜˁʘʚʘˁʝ ʦʤʦʛʫ˂ʠʣʝ ʙʠ ʰʠʨʝˁʝ ʥʘʚʦʜˁʘʚʘʥʠʭ ʧʦʚʨʰʠʥʘ ʫ ʮʠˀʫ ʩʪʘʙʠʣʠʟʘʮʠʿʝ 

ʠ ʧʦʚʝ˂ʘˁʘ ʧʨʠʥʦʩʘ. ʊʘʢʦʹʝ, ʄʘʨʢʦʚʠ˂ (2007) ʟʘʢˀʫʯʫʿʝ, ʜʘ ʙʠ ʠʥʚʝʩʪʠʨʘˁʝ ʫ 

ʝʥʝʨʛʝʪʩʢʠ ʝʬʠʢʘʩʥʝ ʰʝʤʝ ʟʘ ʥʘʚʦʜˁʘʚʘˁʝ ʦʤʦʛʫ˂ʠʣʦ ʫʙʠʨʘˁʝ ʚʠʩʦʢʠʭ ʠ ʩʪʘʙʠʣʥʠʭ 

ʧʨʠʥʦʩʘ. 

 

2.1.2. ʆʨʛʘʥʠʟʘʮʠʦʥʦ-ʝʢʦʥʦʤʩʢʠ ʫʩʣʦʚʠ  

ʆʩʠʤ ʧʨʠʨʦʜʥʠʭ ʫʩʣʦʚʘ ʢʦʿʠ ʜʘʿʫ ʰʠʨʝ ʦʢʚʠʨʝ ʟʘ ʩʪʨʫʢʪʫʨʠʨʘˁʝ ʧʨʦʠʟʚʦʜˁʝ, ʫʩʧʝʭ 

ʫ ʨʘʪʘʨʩʢʦʿ ʧʨʦʠʟʚʦʜˁʠ ʫ ʚʝʣʠʢʦʿ ʤʝʨʠ ʟʘʚʠʩʠ ʠ ʦʜ ʦʨʛʘʥʠʟʘʮʠʦʥʦ-ʝʢʦʥʦʤʩʢʠʭ 

ʫʩʣʦʚʘ. ɻʣʘʚʥʠ ʦʨʛʘʥʠʟʘʮʠʦʥʦ-ʝʢʦʥʦʤʩʢʠ ʧʨʦʙʣʝʤʠ ʢʦʿʠ ʧʦʛʘʹʘʿʫ ʧʦˀʦʧʨʠʚʨʝʜʥʠ 

ʩʝʢʪʦʨ ɹʠʍ ʜʠʨʝʢʪʥʦ ʩʝ ʦʜʥʦʩʝ ʠ ʥʘ ˁʝʥ ʨʘʪʘʨʩʢʠ ʜʝʦ. ʀʟʤʝʹʫ ʦʩʪʘʣʦʛ ʤʦʞʝʤʦ 

ʠʟʜʚʦʿʠʪʠ (ʄʘʨʢʦʚʠ˂, 2007; ɿʫʨʦʚʝʮ ʠ ʩʘʨ., 2015):  

¶ ʅʠʩʢʫ ʧʨʦʜʫʢʪʠʚʥʦʩʪ ʧʦ ʿʝʜʠʥʠʮʠ ʧʨʦʠʟʚʦʜˁʝ ʠ ʧʦ ʬʘʨʤʠ, ʢʘʦ ʠ ʥʝʛʘʪʠʚʥʠ 

ʪʨʝʥʜʦʚʠ ʫ ʩʝʢʪʦʨʫ, 

¶ ʅʝʨʝʰʝʥ ʧʨʘʚʥʠ ʩʪʘʪʫʩ ʬʘʨʤʝʨʘ, 

¶ ʊʨʘʥʩʬʦʨʤʘʮʠʿʫ ʩʝʢʪʦʨʘ, ʢʦʿʠ ʙʠ ʦʤʦʛʫ˂ʠʦ ʫʩʧʦʩʪʘʚˀʘˁʝ ʪʨʞʠʰʥʠʭ ʫʩʣʦʚʘ, 

ʫʢˀʫʯʫʿʫ˂ʠ ʠ ʩʪʨʘʥʝ ʢʦʥʢʫʨʝʥʪʝ, ʥʠʿʝ ʠʟʚʨʰʝʥʘ, 

¶ ʅʝʜʦʩʪʘʪʘʢ ʘʜʝʢʚʘʪʥʝ ʧʦʣʠʪʠʢʝ ʧʨʝʤʘ ʩʝʢʪʦʨʫ (ʢʨʝʜʠʪʥʝ ʧʦʣʠʪʠʢʝ, 

ʧʦʜʩʪʠʮʘʿʠ, ʟʘʢʦʥʩʢʘ ʨʝʛʫʣʘʪʠʚʘ ʠʪʜ.), 

¶ ʆʪʝʞʘʥ ʧʨʠʩʪʫʧ ʪʨʞʠʰʪʫ, 

¶ ʅʠʟʘʢ ʧʨʦʮʝʥʘʪ ʢʦʨʠʰ ʝ˂ˁʘ ʧʦʩʪʦʿʝ˂ʠʭ ʢʘʧʘʮʠʪʝʪʘ, 

¶ ʅʝʜʦʩʪʘʪʘʢ ʨʘʟʚʦʿʥʝ ʧʝʨʩʧʝʢʪʠʚʝ,  

¶ ʅʝʜʦʩʪʘʪʘʢ ʚʝʨʪʠʢʘʣʥʝ ʠ ʭʦʨʠʟʦʥʪʘʣʥʝ ʠʥʪʝʛʨʘʮʠʿʝ ʧʦˀʦʧʨʠʚʨʝʜʥʠʢʘ,  

¶ ʅʝʜʦʩʪʘʪʘʢ ʩʪʨʫʢʪʫʨʥʝ ʭʘʨʤʦʥʠʟʘʮʠʿʝ ʠʟʤʝʹʫ ʧʨʠʤʘʨʥʝ ʧʨʦʠʟʚʦʜˁʝ ʠ 

ʧʨʝʨʘʜʝ,  

¶ ʅʝʜʦʩʪʘʪʘʢ ʘʜʝʢʚʘʪʥʝ ʟʘʰʪʠʪʝ ʜʦʤʘ˂ʝ ʧʨʠʤʘʨʥʝ ʧʦˀʦʧʨʠʚʨʝʜʥʝ ʧʨʦʠʟʚʦʜˁʝ, 

¶ ɿʘʥʝʤʘʨʠʚʘˁʝ ʧʨʦʬʝʩʠʦʥʘʣʥʠʭ ʠʥʩʪʠʪʫʮʠʿʘ, 

¶ ʀʟʘʟʦʚʝ ʧʨʠʩʪʫʧʘˁʘ ʝʚʨʦʧʩʢʠʤ ʠ ʩʚʝʪʩʢʠʤ ʠʥʪʝʛʨʘʮʠʿʘʤʘ  

ʋ ʧʨʠʣʦʛ ʧʨʝʪʭʦʜʥʦ ʨʝʯʝʥʦʤ ɸʚʜʠ˂ (2017) ʫ ʩʚʦʿʦʿ ʜʦʢʪʦʨʩʢʦʿ ʜʠʩʝʨʪʘʮʠʿʝ 

ʢʦʥʩʪʘʪʫʿʝ ʜʘ ʧʦˀʦʧʨʠʚʨʝʜʥʫ ʧʨʦʠʟʚʦʜˁʫ ʮʝʣʦʢʫʧʥʝ ɹʠʍ ʦʜʣʠʢʫʿʝ ʩʚʘʰʪʘʨʝˁʝ, ʘ ʜʘ 

ʿʝ ʥʝʧʦʩʪʦʿʘˁʝ ʩʧʝʮʠʿʘʣʠʟʘʮʠʿʝ ʧʨʦʠʟʚʦʜˁʝ ʧʨʝʤʘ ʦʩʥʦʚʥʦʤ ʢʨʠʪʝʨʠʿʫʤʫ-

ʢʦʤʧʘʨʘʪʠʚʥʝ ʧʨʝʜʥʦʩʪʠ ʧʦʩʣʝʜʠʮʘ ʩʣʝʜʝ˂ʝʛ: ʫʩʠʪˁʝʥʦʛ ʧʦʩʝʜʘ, ʥʝʩʠʛʫʨʥʦʩʪʠ 
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ʧʣʘʩʤʘʥʘ, ʥʝʢʦʥʟʠʩʪʝʥʪʥʝ ʘʛʨʘʨʥʝ ʧʦʣʠʪʠʢʝ, ʥʝʧʦʩʪʦʿʘˁʘ ʧʨʝʜʫʟʝʪʥʠʯʢʦʛ ʜʫʭʘ, ʢʘʦ ʠ 

ʥʝʧʦʩʪʦʿʘˁʝ ʪʨʘʜʠʮʠʿʝ ʩʝʦʩʢʠʭ ʛʘʟʜʠʥʩʪʘʚʘ ʜʘ ʠʥʦʚʠʨʘʿʫ ʧʨʦʠʟʚʦʜˁʫ ʠ 

ʧʨʠʣʘʛʦʹʘʚʘʿʫ ʩʝ ʪʨʞʠʰʪʫ. 

ɿʫʨʦʚʝʮ ʠ ʩʘʨ. (2015) ʠʩʪʠʯʫ ʜʘ ʿʝ ʥʠʩʢʘ ʧʦˀʦʧʨʠʚʨʝʜʥʘ ʧʨʦʠʟʚʦʜˁʘ ʯʝʩʪʦ 

ʧʦʩʣʝʜʠʮʘ ʥʝʜʦʩʪʘʪʢʘ ʿʘʩʥʝ ʩʧʝʮʠʿʘʣʠʟʘʮʠʿʝ, ʧʨʝ ʩʚʝʛʘ ʫ ʙʠˀʥʦʿ ʧʨʦʠʟʚʦʜˁʠ, ʥʠʩʢʦʛ 

ʥʠʚʦʘ ʪʝʭʥʦʣʦʛʠʿʝ ʠ ʝʢʩʪʨʝʤʥʝ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʚʨʝʤʝʥʩʢʠʭ ʫʩʣʦʚʘ. 

ʂʘʦ ʥʘʿʟʥʘʯʘʿʥʠʿʝ ʦʨʛʘʥʠʟʘʮʠʦʥʝ ʫʩʣʦʚʝ ʦʜ ʢʦʿʠʭ ʟʘʚʠʩʠ ʫʩʧʝʭ ʫ ʨʘʪʘʨʩʢʦʿ 

ʧʨʦʠʟʚʦʜˁʠ ɾʠʚʢʦʚʠ˂ ʠ ʄʫʥ˂ʘʥ (2014) ʠʩʪʠʯʫ ʩʣʝʜʝ˂ʝ: 

¶ ʉʤʝʨ ʧʨʦʠʟʚʦʜˁʝ, 

¶ ʉʪʝʧʝʥ ʠʥʪʝʥʟʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜˁʝ, 

¶ ʆʨʛʘʥʠʟʘʮʠʿʘ ʟʝʤˀʠʰʥʝ ʪʝʨʠʪʦʨʠʿʝ ʠ ʧʣʦʜʦʨʝʜʘ, 

¶ ʉʪʝʧʝʥ ʦʧʨʝʤˀʝʥʦʩʪʠ ʦʩʥʦʚʥʠʤ ʠ ʦʙʨʪʥʠʤ ʩʨʝʜʩʪʚʠʤʘ,  

¶ ʂʦʨʠʰ˂ʝˁʝ ʦʩʥʦʚʥʠʭ ʠ ʦʙʨʪʥʠʭ ʩʨʝʜʩʪʘʚʘ, 

¶ ɺʝʣʠʯʠʥʘ ʛʘʟʜʠʥʩʪʚʘ, 

¶ ʆʙʝʟʙʝʹʝʥʦʩʪ ʨʘʜʥʦʤ ʩʥʘʛʦʤ ʠ ʢʘʜʨʦʚʠʤʘ, ʢʘʦ ʠ  

¶ ʋʜʘˀʝʥʦʩʪ ʦʜ ʪʨʞʠʰʪʘ ʠ ʩʘʦʙʨʘ˂ʘʿʥʘ ʧʦʚʝʟʘʥʦʩʪ. 

ʆʥʦ ʰʪʦ ʩʚʘʢʘʢʦ ʥʘʿʚʠʰʝ ʠʤʘ ʫʪʠʮʘʿʘ ʥʘ ʧʨʦʠʟʚʦʜˁʫ, ʪʝ ʧʦʩʪʠʛʥʫʪʠ ʧʨʠʥʦʩ 

ʨʘʪʘʨʩʢʠʭ ʫʩʝʚʘ, ʿʝʩʫ ʧʨʠʤʝˁʝʥʝ ʘʜʝʢʚʘʪʥʝ ʘʛʨʦʪʝʭʥʠʯʢʝ ʤʝʨʝ. Ăɳʠʭʦʚʠʤ 

ʙʣʘʛʦʚʨʝʤʝʥʠʤ ʠ ʢʚʘʣʠʪʝʪʥʠʤ ʠʟʚʦʹʝˁʝʤ, ʘ ʧʦʩʝʙʥʦ ʧʨʠʤʝʥʦʤ ʧʨʘʚʦʚʨʝʤʝʥʠʭ 

ʨʦʢʦʚʘ ʩʝʪʚʝ, ʫʙʣʘʞʘʚʘʤʦ ʝʚʝʥʪʫʘʣʥʠ ʥʝʛʘʪʠʚʥʠ ʫʪʠʮʘʿ ʢʣʠʤʘʪʩʢʠʭ ʯʠʥʠʣʘʮʘñ 

(ʉʪʘʨʯʝʚʠ˂ ʠ ʩʘʨ., 1995).  

ʋ ʧʨʠʣʦʛ ʧʨʝʪʭʦʜʥʦʿ ʢʦʥʩʪʘʪʘʮʠʿʠ ʠʟ ʪʘʙʝʣʝ 3 ʫʦʯʘʚʘʤʦ, ʜʘ ʩʫ ʧʨʠʥʦʩʠ ʧʦʿʝʜʥʠʭ 

ʨʘʪʘʨʩʢʠʭ ʫʩʝʚʘ ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʧʩʢʦʿ ʚʝ˂ʠ ʦʜ ʥʝʢʠʭ ʧʨʠʥʦʩʘ ʠʩʪʠʭ ʫʩʝʚʘ ʠʟ ʨʝʛʠʦʥʘ, 

ʘʣʠ ʩʫ ʩʚʠ ʤʘˁʠ ʦʜ ʧʨʠʥʦʩʘ ʢʦʿʠ ʩʫ ʟʘʙʝʣʝʞʝʥʠ ʫ ɽʋ, ʥʘʨʦʯʠʪʦ ʢʘʜʘ ʿʝ ʨʝʯ ʦ 

ʢʫʢʫʨʫʟʫ. 
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ʊʘʙʝʣʘ 3. ʇʨʠʥʦʩʠ ʧʦʿʝʜʠʥʠʭ ʨʘʪʘʨʩʢʠʭ ʫʩʝʚʘ ʫ ʩʚʝʪʫ ʠ ʨʝʛʠʦʥʫ ʫ 2017. ʛʦʜʠʥʠ 

ʂʫʣʪʫʨʘ 
ʈʝʧʫʙʣʠʢʘ 

ʉʨʧʩʢʘ 
ɽʋ-28 ʉʨʙʠʿʘ ʍʨʚʘʪʩʢʘ ʉʣʦʚʝʥʠʿʘ 

ʇʰʝʥʠʮʘ 4,30 5,75 4,09 5,87 5,03 

ɱʝʯʘʤ 4,00 4,84 3,60 4,82 4,80 

ʈʘʞ 2,10 3,77 2,40 3,31 4,08 

ʆʚʘʩ 2,90 3,03 2,43 2,95 3,20 

ʂʫʢʫʨʫʟ 3,60 7,66 4,00 6,31 7,10 

ʋˀʘʥʘ ʨʝʧʠʮʘ 2,80 3,24 2,51 2,79 2,61 

ʉʦʿʘ 1,60 2,99 2,28 2,44 2,65 

ʉʫʥʮʦʢʨʝʪ 1,20 2,41 2,46 3,11 1,75 

ʀʟʚʦʨ: http://www.fao.org/faostat; ʈɿʉ ʈʉ, 2018 

ʂʘʦ ʥʘʿʚʘʞʥʠʿʝ ʝʢʦʥʦʤʩʢʝ ʫʩʣʦʚʝ ʨʘʪʘʨʩʢʝ ʧʨʦʠʟʚʦʜˁʝ ʠʟʤʝʹʫ ʦʩʪʘʣʦʛ ʤʦʞʝʤʦ 

ʠʟʜʚʦʿʠʪʠ: 

¶ ɼʨʫʰʪʚʝʥʦ-ʝʢʦʥʦʤʩʢʝ ʦʜʥʦʩʝ, 

¶ ʋʢʫʧʥʫ ʨʘʟʚʠʿʝʥʦʩʪ ʧʨʠʚʨʝʜʥʦʛ ʩʠʩʪʝʤʘ, 

¶ ʅʘʫʯʥʦ-ʪʝʭʥʦʣʦʰʢʠ ʧʨʦʛʨʝʩ, 

¶ ʊʨʞʠʰʥʝ ʫʩʣʦʚʝ ʠ  

¶ ʆʜʥʦʩʝ (ʧʘʨʠʪʝʪʝ) ʮʝʥʘ  

ʉʭʦʜʥʦ ʝʢʦʥʦʤʩʢʦʤ ʟʥʘʯʘʿʫ ʢʦʿʝ ʮʝʥʝ ʠ ʧʘʨʠʪʝʪʠ ʮʝʥʘ ʠʤʘʿʫ, ʫ ʥʘʩʪʘʚʢʫ ˂ʝ ʫ ʦʢʚʠʨʫ 

ʨʝʟʫʣʪʘʪʘ ʠʩʪʨʘʞʠʚʘˁʘ ʙʠʪʠ ʜʘʪʘ ʘʥʘʣʠʟʘ ʢʘʦ ʠ ʧʝʪʦʛʦʜʠʰˁʝ ʧʨʝʜʚʠʹʘˁʝ ʮʝʥʘ ʠ 

ʧʘʨʠʪʝʪʘ ʮʝʥʘ ʦʜʘʙʨʘʥʠʭ ʨʘʪʘʨʩʢʠʭ ʫʩʝʚʘ. 

 

2.2. ɸʥʘʣʠʟʘ ʠ ʧʨʝʜʚʠʹʘˁʝ ʦʨʘʥʠʯʥʠʭ ʧʦʚʨʰʠʥʘ ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʧʩʢʦʿ  

ɸʥʘʣʠʟʘ ʦʨʘʥʠʯʥʝ ʧʦʚʨʰʠʥʝ ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʧʩʢʦʿ ʧʦʢʘʟʫʿʝ ʜʘ ʿʝ ʠʩʧʦˀʝʥʘ ʚʝʦʤʘ 

ʙʣʘʛʘ ʪʝʥʜʝʥʮʠʿʘ ʧʦʚʝ˂ʘˁʘ, ʤʦʛʣʦ ʙʠ ʩʝ ʨʝ˂ʠ ʩʪʘʛʥʘʮʠʿʘ ʠ ʚʠʩʦʢʘ ʩʪʘʙʠʣʥʦʩʪ ʫ 

ʧʦʩʤʘʪʨʘʥʦʤ ʧʝʨʠʦʜʫ, ʦ ʯʝʤʫ ʩʚʝʜʦʯʠ ʚʝʦʤʘ ʥʠʟʘʢ ʢʦʝʬʠʮʠʿʝʥʪ ʚʘʨʠʿʘʮʠʿʝ. 

ɻʦʜʠʰˁʘ ʦʨʘʥʠʯʥʘ ʧʦʚʨʰʠʥʘ ʚʘʨʠʨʘʣʘ ʿʝ ʫ ʠʥʪʝʨʚʘʣʫ ʦʜ ʦʢʦ 560 ʭʠˀʘʜʘ ʭʝʢʪʘʨʘ 

1998. ʛʦʜʠʥʝ, ʜʦ ʛʦʪʦʚʦ 600 ʭʠˀʘʜʘ ʭʝʢʪʘʨʘ 2006. ʠ 2007. ʛʦʜʠʥʝ (ʪʘʙʝʣʘ 4). 

 

  

http://www.fao.org/faostat
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ʊʘʙʝʣʘ 4. ʇʦʚʨʰʠʥʘ ʦʨʘʥʠʮʘ ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʧʩʢʦʿ (1996-2017) 

ʇʨʦʩʝʯʥʘ 

ʚʨʝʜʥʦʩʪ 

(ʭʘ) 

ʀʥʪʝʨʚʘʣ ʚʘʨʠʿʘʮʠʿʝ 
ʂʦʝʬʠʮʠʿʝʥʪ 

ʚʘʨʠʿʘʮʠʿʝ (%) 

ʉʪʦʧʘ 

ʧʨʦʤʝʥʝ (%) 
ʄʠʥʠʤʫʤ ʄʘʢʩʠʤʫʤ 

581.409 558.000 596.000 1,48 0,02 

 

ʆʨʘʥʠʯʥʘ ʧʦʚʨʰʠʥʘ ʪʦʢʦʤ ʘʥʘʣʠʟʠʨʘʥʦʛ ʧʝʨʠʦʜʘ, ʢʘʦ ʠ ʫ ʧʝʨʠʦʜʫ ʧʨʝʜʚʠʹʘˁʘ, 

ʧʦʢʘʟʫʿʝ ʩʣʠʯʥʫ ʪʝʥʜʝʥʮʠʿʫ, ʦʜʥʦʩʥʦ ʥʝʟʥʘʪʘʥ ʨʘʩʪ. ʂʘʦ ʘʜʝʢʚʘʪʘʥ ʤʦʜʝʣ, ʥʘ ʦʩʥʦʚʫ 

ʚʨʝʜʥʦʩʪʠ ʘʫʪʦʢʦʨʝʣʘʮʠʦʥʝ ʠ ʧʘʨʮʠʿʘʣʥʝ ʬʫʥʢʮʠʿʝ, ʠʟʘʙʨʘʥ ʿʝ ʤʦʜʝʣ ɸRIMA (1,0,0). 

ɺʨʝʜʥʦʩʪʠ ʧʘʨʘʤʝʪʘʨʘ ʦʮʝˁʝʥʦʛ ʤʦʜʝʣʘ ʧʨʠʢʘʟʘʥʝ ʩʫ ʫ ʪʘʙʝʣʠ 5. ʋ ʪʘʙʝʣʠ ʩʫ ʜʘʪʠ ʠ 

ʨʝʟʫʣʪʘʪʠ t-ʪʝʩʪʘ ʠ ʚʝʨʦʚʘʪʥʦ˂ʝ ʜʦʩʪʠʛʥʫʪʝ ʪʝʩʪʦʤ-p. ʇʦʨʝʜ ʪʦʛʘ, ʤʦʜʝʣʦʤ ʩʫ 

ʦʜʨʝ́ ʝʥʝ ʜʦˁʘ ʠ ʛʦʨˁʘ ʛʨʘʥʠʮʘ ʧʦʚʝʨʝˁʘ ʦʮʝˁʝʥʠʭ ʧʦʢʘʟʘʪʝˀʘ. ʅʘ ʦʩʥʦʚʫ 

ʦʮʝˁʝʥʦʛ ʤʦʜʝʣʘ ʫʦʯʘʚʘ ʩʝ ʜʘ ʥʘ ʚʨʝʜʥʦʩʪ ʦʨʘʥʠʯʥʝ ʧʦʚʨʰʠʥʝ ʫ ʪʝʢʫ˂ʦʿ ʛʦʜʠʥʠ 

ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʠʤʘ ʚʨʝʜʥʦʩʪ ʠʟ ʧʨʝʪʭʦʜʥʝ ʛʦʜʠʥʝ.  

ʊʘʙʝʣʘ 5. ʄʦʜʝʣ ʟʘ ʧʨʝʜʚʠʹʘˁʝ ʦʨʘʥʠʯʥʠʭ ʧʦʚʨʰʠʥʘ 

 

ʅʘ ʦʩʥʦʚʫ ʦʜʘʙʨʘʥʦʛ ʤʦʜʝʣʘ ʧʨʝʜʚʠʹʝʥʝ ʩʫ ʠ ʚʨʝʜʥʦʩʪʠ ʦʨʘʥʠʯʥʝ ʧʦʚʨʰʠʥʝ ʟʘ 

ʥʘʨʝʜʥʠʭ ʧʝʪ ʛʦʜʠʥʘ (2018-22), ʘ ʜʘʪ ʿʝ ʠ ʛʨʘʬʠʯʢʠ ʧʨʠʢʘʟ ʢʨʝʪʘˁʘ ʦʨʘʥʠʯʥʠʭ 

ʧʦʚʨʰʠʥʘ ʫ ʘʥʘʣʠʟʠʨʘʥʦʤ ʧʝʨʠʦʜʫ ʠ ʧʝʨʠʦʜʫ ʧʨʝʜʚʠʹʘˁʘ (ʪʘʙʝʣʘ 6, ʛʨʘʬʠʢʦʥ 2). 

ʅʘ ʦʩʥʦʚʫ ʧʨʝʜʚʠʹʝʥʠʭ ʚʨʝʜʥʦʩʪʠ ʦʯʝʢʫʿʝ ʩʝ ʙʣʘʛʠ ʧʦʨʘʩʪ ʦʨʘʥʠʯʥʝ ʧʦʚʨʰʠʥʝ ʠʟ 

ʛʦʜʠʥʝ ʫ ʛʦʜʠʥʫ ʧʨʝʜʠʢʮʠʦʥʦʛ ʧʝʨʠʦʜʘ. ʋ ʧʦʩʣʝʜˁʦʿ ʛʦʜʠʥʠ ʧʝʨʠʦʜʘ ʧʨʝʜʚʠʹʘˁʘ, 

ʦʨʘʥʠʯʥʝ ʧʦʚʨʰʠʥʝ ʙʠ˂ʝ ʥʘ ʥʠʚʦʫ ʦʜ 579.740 ʭʝʢʪʘʨʘ. ʀʘʢʦ ʧʦʢʘʟʫʿʫ ʪʝʥʜʝʥʮʠʿʫ 

ʧʦʨʘʩʪʘ ʦʨʘʥʠʯʥʝ ʧʦʚʨʰʠʥʝ ʥʝ˂ʝ ʜʦʩʪʠ˂ʠ ʤʘʢʩʠʤʘʣʥʫ ʚʨʝʜʥʦʩʪ ʠʟ ʘʥʘʣʠʟʠʨʘʥʦʛ 

ʧʝʨʠʦʜʘ, ʟʘʙʝʣʝʞʝʥʫ 2006 ʠ 2007. ʛʦʜʠʥʝ. ɻʨʘʬʠʯʢʠ ʧʨʠʢʘʟ ʢʨʝʪʘˁʘ ʦʨʘʥʠʯʥʠʭ 

ʧʦʚʨʰʠʥʘ ʧʦʪʚʨʹʫʿʝ ʥʘʚʝʜʝʥʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʠʟ ʘʥʘʣʠʟʠʨʘʥʦʛ ʧʝʨʠʦʜʘ, ʢʘʦ ʠ ʠʟ 

ʧʝʨʠʦʜʘ ʧʨʝʜʚʠʹʘˁʘ. 
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ʊʘʙʝʣʘ 6. ʇʨʝʜʚʠʹʘˁʝ ʦʨʘʥʠʯʥʠʭ ʧʦʚʨʰʠʥʘ (2018-22) 

 

 

ɻʨʘʬʠʢʦʥ 2. ʂʨʝʪʘˁʝ ʦʨʘʥʠʯʥʠʭ ʧʦʚʨʰʠʥʘ 

Forecasts; Model:(1,0,0) 

Input: oraniļna povrġina

0 1997 1999 2001 2003 2005 2007 2009 2011 2013 2015 2017 2019 2021

 Observed   Forecast   Ñ 95,0000%

550000

555000

560000

565000

570000

575000

580000

585000

590000

595000

600000

605000

550000

555000

560000

565000

570000

575000

580000

585000

590000

595000

600000

605000

 
 

ɿʘʩʝʿʘʥʝ ʦʨʘʥʠʯʥʝ ʧʦʚʨʰʠʥʝ ʟʥʘʯʘʿʥʦ ʩʫ ʤʘˁʝ ʦʜ ʦʨʘʥʠʯʥʠʭ ʧʦʚʨʰʠʥʘ, ʢʘʢʦ ʟʙʦʛ 

ʚʝʣʠʢʠʭ ʟʝʤˀʠʰʥʠʭ ʧʦʩʝʜʘ ʢʦʿʠ ʩʫ ʥʝʫʧʦʪʨʝʙˀʠʚʠ, ʪʘʢʦ ʠ ʟʙʦʛ ʦʨʘʥʠʯʥʠʭ 

ʧʦʚʨʰʠʥʘ ʢʦʿʝ ʩʫ ʚʣʘʩʥʠʮʠ ʥʘʧʫʩʪʠʣʠ ʪʝ ʩʫ ʦʩʪʘʣʝ ʫ ʧʘʨʣʦʛʫ. ɱʝʜʘʥ ʜʝʦ ˁʠʭ 

ʧʨʝʜʩʪʘʚˀʘʿʫ ʠ ʟʘʦʩʪʘʣʘ ʤʠʥʩʢʘ ʧʦˀʘ, ʪʝ ʩʫ ʠ ʩʘ ʪʝ ʩʪʨʘʥʝ ʦʧʨʘʚʜʘʥʦ ʥʝʫʧʦʪʨʝʙˀʠʚʘ. 

ɿʘʩʝʿʘʥʝ ʦʨʘʥʠʯʥʝ ʧʦʚʨʰʠʥʝ ʫ ʧʦʩʤʘʪʨʘʥʦʤ ʧʝʨʠʦʜʫ ʠʩʧʦˀʠʣʝ ʩʫ ʥʝʟʥʘʪʥʫ 

ʪʝʥʜʝʥʮʠʿʫ ʨʘʩʪʘ ʠ ʧʨʠʣʠʯʥʦ ʩʪʘʙʠʣʥʦ ʢʨʝʪʘˁʝ ʩʘ ʧʨʦʩʝʯʥʦ ʦʩʪʚʘʨʝʥʦʤ ʧʦʚʨʰʠʥʦʤ 

ʢʦʿʘ ʿʝ ʠʟʥʦʩʠʣʘ ʥʝʰʪʦ ʧʨʝʢʦ 333 ʭʠˀʘʜe ʭʝʢʪʘʨʘ. ʄʘʢʩʠʤʫʤ ʟʘʩʝʿʘʥʠʭ ʧʦʚʨʰʠʥʘ 

ʟʘʙʝʣʝʞʝʥ ʿʝ ʫ 2000. ʛʦʜʠʥʠ ʘ ʤʠʥʠʤʫʤ ʧʝʪ ʛʦʜʠʥʘ ʧʦʩʣʝ (ʪʘʙʝʣʘ 7).  
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ʊʘʙʝʣʘ 7. ʇʦʚʨʰʠʥʘ ʟʘʩʝʿʘʥʠʭ ʦʨʘʥʠʮʘ ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʧʩʢʦʿ (1996-2017) 

ʇʨʦʩʝʯʥʘ 

ʚʨʝʜʥʦʩʪ 

(ʭʘ) 

ʀʥʪʝʨʚʘʣ ʚʘʨʠʿʘʮʠʿʝ 
ʂʦʝʬʠʮʠʿʝʥʪ 

ʚʘʨʠʿʘʮʠʿʝ (%) 

ʉʪʦʧʘ 

ʧʨʦʤʝʥʝ (%) 
ʄʠʥʠʤʫʤ ʄʘʢʩʠʤʫʤ 

333.217 245.530 395.533 10,53 0,41 

 

ʆʜʘʙʨʘʥʠ ʤʦʜʝʣ ʟʘ ʘʥʘʣʠʟʫ ʠ ʧʨʝʜʚʠʹʘˁʝ ʢʨʝʪʘˁʘ ʟʘʩʝʿʘʥʠʭ ʦʨʘʥʠʯʥʠʭ ʧʦʚʨʰʠʥʘ 

(ʪʘʙʝʣʘ 8) ʧʦʢʘʟʫʿʝ ʜʘ ʥʘ ʦʚʫ ʧʦʿʘʚʫ ʫ ʪʝʢʫ˂ʦʿ ʛʦʜʠʥʠ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ 

ʠʤʘʿʫ ʚʨʝʜʥʦʩʪ ʧʦʿʘʚʝ, ʢʘʦ ʠ ʩʣʫʯʘʿʥʠ ʧʨʦʮʝʩʠ ʠʟ ʧʨʝʪʭʦʜʥʝ ʛʦʜʠʥʝ. 

ʊʘʙʝʣʘ 8. ʄʦʜʝʣ ʟʘ ʧʨʝʜʚʠʹʘˁʝ ʟʘʩʝʿʘʥʠʭ ʦʨʘʥʠʯʥʠʭ ʧʦʚʨʰʠʥʘ 

 

ʅʝʟʥʘʪʘʥ ʧʦʨʘʩʪ ʠ ʧʨʠʣʠʯʥʦ ʩʪʘʙʠʣʥʦ ʢʨʝʪʘˁʝ ʙʠ˂ʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʟʘʩʝʿʘʥʠʭ 

ʦʨʘʥʠʯʥʠʭ ʧʦʚʨʰʠʥʘ ʠ ʫ ʧʝʨʠʦʜʫ ʧʨʝʜʚʠʹʘˁʘ. ɺʨʝʜʥʦʩʪʠ ʟʘʩʝʿʘʥʠʭ ʧʦʚʨʰʠʥʘ 

ʧʨʝʜʚʠʹʝʥʝ ʥʘ ʦʩʥʦʚʫ ʦʜʘʙʨʘʥʦʛ ʤʦʜʝʣʘ ʧʦʢʘʟʫʿʫ ʜʘ ˂ʝ ʫ ʧʦʩʣʝʜˁʦʿ ʛʦʜʠʥʠ 

ʧʨʝʜʠʢʮʠʦʥʦʛ ʧʝʨʠʦʜʘ ʦʚʘ ʧʦʿʘʚʘ ʙʠʪʠ ʥʘ ʥʠʚʦʫ ʧʨʦʩʝʢʘ ʠʟ ʘʥʘʣʠʟʠʨʘʥʦʛ ʧʝʨʠʦʜʘ 

(ʪʘʙʝʣʘ 9). ʅʘʚʝʜʝʥʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʟʘʩʝʿʘʥʝ ʦʨʘʥʠʯʥʝ ʧʦʚʨʰʠʥʝ ʥʘ ʦʩʥʦʚʫ 

ʘʥʘʣʠʟʠʨʘʥʠʭ ʠ ʧʨʝʜʚʠʹʝʥʠʭ ʚʨʝʜʥʦʩʪʠ ʠʣʫʩʪʨʫʿʝ ʠ ʛʨʘʬʠʯʢʠ ʧʨʠʢʘʟ ʢʨʝʪʘˁʘ ʦʚʠʭ 

ʧʦʚʨʰʠʥʘ (ʛʨʘʬʠʢʦʥ 3). 

ʊʘʙʝʣʘ 9. ʇʨʝʜʚʠʹʘˁʝ ʟʘʩʝʿʘʥʠʭ ʦʨʘʥʠʯʥʠʭ ʧʦʚʨʰʠʥʘ (2018-22) 
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ɻʨʘʬʠʢʦʥ 3. ʂʨʝʪʘˁʝ ʟʘʩʝʿʘʥʠʭ ʦʨʘʥʠʯʥʠʭ ʧʦʚʨʰʠʥʘ 

Forecasts; Model:(2,0,2) 

Input: Zasejana oraniļna povrġina

0 1997 1999 2001 2003 2005 2007 2009 2011 2013 2015 2017 2019 2021

 Observed   Forecast   Ñ 95,0000%
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2.3. ɸʥʘʣʠʟʘ ʠ ʧʨʝʜʚʠʹʘˁʝ ʧʨʦʠʟʚʦʜʥʠʭ ʧʦʢʘʟʘʪʝˀʘ ʚʘʞʥʠʿʠʭ ʞʠʪʘʨʠʮʘ ʫ 

ʈʝʧʫʙʣʠʮʠ ʉʨʧʩʢʦʿ 

ʋ ʩʪʨʫʢʪʫʨʠ ʨʘʪʘʨʩʢʝ ʧʨʦʠʟʚʦʜˁʝ ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʧʩʢʦʿ ʞʠʪʘʨʠʮʘʤʘ ʧʨʠʧʘʜʘ 

ʮʝʥʪʨʘʣʥʦ ʤʝʩʪʦ. Ăɾʠʪʘʨʠʮʝ ʠʤʘʿʫ ʚʝʣʠʢʠ ʪʨʛʦʚʠʥʩʢʠ ʟʥʘʯʘʿ ʟʙʦʛ ʯʠˁʝʥʠʮʝ ʜʘ ʩʝ 

ʣʘʢʦ ʩʢʣʘʜʠʰʪʝ ʠ ʜʦʙʨʦ ʧʦʜʥʦʩʝ ʪʨʘʥʩʧʦʨʪ, ʘ ʯʝʩʪʦ ʩʫ ʧʨʝʜʤʝʪ ʜʨʞʘʚʥʦʛ 

ʠʥʪʝʨʚʝʥʮʠʦʥʠʟʤʘ, ʦʪʢʫʧʘ ʠ ʧʨʦʜʘʿʝ ʠʟ ʜʨʞʘʚʥʠʭ ʨʝʟʝʨʚʠ ʠʣʠ ʨʝʛʫʣʘʮʠʿʝ ʠʟʚʦʟʘ ʠ 

ʫʚʦʟʘñ (ʅʦʚʢʦʚʠ˂ ʠ ʩʘʨ., 2018). ɿʘ ʘʥʘʣʠʟʠʨʘʥʠ ʧʝʨʠʦʜ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʦ ʿʝ ʜʘ ʩʫ 

ʧʦʚʨʰʠʥʝ ʧʦʜ ʞʠʪʘʨʠʮʘʤʘ ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʧʩʢʦʿ ʙʠʣʝ ʩʪʘʙʠʣʥʝ, ʪʝ ʜʘ ʩʫ ʠʤʘʣʝ ʙʣʘʛʫ 

ʧʦʟʠʪʠʚʥʫ ʪʝʥʜʝʥʮʠʿʫ ʢʦʿʘ ʿʝ ʤʝʨʝʥʘ ʛʦʜʠʰˁʦʤ ʩʪʦʧʦʤ ʧʨʦʤʝʥʝ ʠʟʥʦʩʠʣʘ ʥʝʰʪʦ 

ʠʩʧʦʜ ʿʝʜʥʦʛ ʧʨʦʮʝʥʪʘ. ɿʘʙʝʣʝʞʝʥʘ ʧʨʦʩʝʯʥʘ ʧʦʚʨʰʠʥʘ ʠʟʥʦʩʠʣʘ ʿʝ ʥʝʰʪʦ ʧʨʝʢʦ 223 

ʭʠˀʘʜʝ ʭʝʢʪʘʨʘ, ʰʪʦ ʿʝ ʧʨʦʩʝʯʥʦ ʫʯʝʰ˂ʝ ʦʜ 67,21% ʫ ʩʪʨʫʢʪʫʨʠ ʫʢʫʧʥʠʭ ʟʘʩʝʿʘʥʠʭ 

ʦʨʘʥʠʮʘ. ʄʘʢʩʠʤʫʤ ʩʘ ʧʨʦʩʝʯʥʠʤ ʫʯʝʰ˂ʝʤ ʦʜ 92,36% ʫ ʟʘʩʝʿʘʥʠʤ ʦʨʘʥʠʯʥʠʤ 

ʧʦʚʨʰʠʥʘʤʘ ʧʦʩʪʠʛʥʫʪ ʿʝ 2005. ʛʦʜʠʥʝ, ʰʪʦ ʜʦʚʦˀʥʦ ʧʦʢʘʟʫʿʝ ʜʘ ʩʝ ʨʘʜʠ ʦ ʚʝʦʤʘ 

ʝʢʩʪʝʥʟʠʚʥʦʤ ʥʘʯʠʥʫ ʨʘʪʘʨʝˁʘ ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʧʩʢʦʿ ʟʘ ʧʦʩʤʘʪʨʘʥʠ ʧʝʨʠʦʜ. ʉʚʦʿ 

ʤʘʢʩʠʤʫʤ ʦʜ ʦʢʦ 270 ʭʠˀʘʜʘ ʭʝʢʪʘʨʘ ʧʦʚʨʰʠʥʝ ʧʦʜ ʞʠʪʘʨʠʮʘʤʘ ʠʤʘʣʝ ʩʫ 2000. 

ʛʦʜʠʥʝ, ʘ ʥʘʿʤʘˁʫ ʚʨʝʜʥʦʩʪ ʦʜ ʦʢʦ 172 ʭʠˀʘʜʝ ʭʝʢʪʘʨʘ ʥʘ ʧʦʯʝʪʢʫ ʘʥʘʣʠʟʠʨʘʥʦʛ 

ʧʝʨʠʦʜʘ, ʦʜʥʦʩʥʦ 1996. ʛʦʜʠʥʝ (ʪʘʙʝʣʘ 10). 
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ʊʘʙʝʣʘ 10. ʇʦʚʨʰʠʥʘ ʞʠʪʘʨʠʮʘ ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʧʩʢʦʿ (1996-2017) 

ʇʨʦʩʝʯʥʘ 

ʚʨʝʜʥʦʩʪ 

(ʭʘ) 

ʀʥʪʝʨʚʘʣ ʚʘʨʠʿʘʮʠʿʝ 
ʂʦʝʬʠʮʠʿʝʥʪ 

ʚʘʨʠʿʘʮʠʿʝ (%) 

ʉʪʦʧʘ 

ʧʨʦʤʝʥʝ (%) 
ʄʠʥʠʤʫʤ ʄʘʢʩʠʤʫʤ 

223.134 171.892 268.200 10,19 0,96 

 

ʅʘ ʦʩʥʦʚʫ ʦʜʘʙʨʘʥʦʛ ʤʦʜʝʣʘ ʟʘ ʘʥʘʣʠʟʫ ʠ ʧʨʝʜʚʠʹʘˁʝ ʧʦʚʨʰʠʥʝ ʞʠʪʘʨʠʮʘ (ʪʘʙʝʣʘ 

11), ʫʦʯʘʚʘ ʩʝ ʪʝʥʜʝʥʮʠʿʘ ʥʝʟʥʘʪʥʦʛ ʧʦʚʝ˂ʘˁʘ ʧʦʚʨʰʠʥʘ ʧʦʜ ʞʠʪʘʨʠʮʘʤʘ, ʧʨʠ ʯʝʤʫ 

ʿʝ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʠʥʬʦʨʤʘʮʠʿʘ ʦ ʧʦʚʨʰʠʥʘʤʘ ʞʠʪʘʨʠʮʘ ʠʟ ʧʨʝʪʭʦʜʥʦʛ ʧʝʨʠʦʜʘ. 

ʊʘʙʝʣʘ 11. ʄʦʜʝʣ ʟʘ ʧʨʝʜʚʠʹʘˁʝ ʧʦʚʨʰʠʥʘ ʞʠʪʘʨʠʮʘ 

 

ʊʝʥʜʝʥʮʠʿʝ ʫ ʢʨʝʪʘˁʫ ʧʦʚʨʰʠʥʘ ʧʦʜ ʞʠʪʘʨʠʮʘʤʘ, ʢʦʿʝ ʩʫ ʫʦʯʝʥʝ ʫ ʘʥʘʣʠʟʠʨʘʥʦʤ 

ʧʝʨʠʦʜʫ, ʢʘʦ ʠ ʥʘ ʦʩʥʦʚʫ ʦʮʝˁʝʥʦʛ ʤʦʜʝʣʘ, ʥʝ˂ʝ ʩʝ ʥʘʩʪʘʚʠʪʠ ʫ ʥʘʨʝʜʥʦʤ ʧʝʨʠʦʜʫ. 

ʇʨʝʜʚʠʹʝʥʝ ʚʨʝʜʥʦʩʪʠ ʦʚʝ ʧʦʿʘʚʝ ʫ ʥʘʨʝʜʥʦʤ ʧʝʨʠʦʜʫ (ʪʘʙʝʣʘ 12), ʢʘʦ ʠ ʛʨʘʬʠʯʢʠ 

ʧʨʠʢʘʟ, (ʛʨʘʬʠʢʦʥ 4) ʧʦʢʘʟʫʿʫ ʜʘ ˂ʝ ʩʝ ʧʦʚʨʰʠʥʝ ʧʦʜ ʞʠʪʘʨʠʮʘʤʘ ʠʟ ʛʦʜʠʥʝ ʫ 

ʛʦʜʠʥʫ ʩʤʘˁʠʚʘʪʠ ʠ ʥʘ ʢʨʘʿʫ ʧʨʝʜʠʢʮʠʦʥʦʛ ʧʝʨʠʦʜʘ ʙʠʪʠ ʥʘ ʥʠʚʦʫ ʦʜ ʦʢʦ 203.342 ʭʘ.  

ʈʝʟʫʣʪʘʪʠ ʘʥʘʣʠʟʝ ʠ ʧʨʝʜʚʠʹʘˁʘ ʧʦʚʨʰʠʥʘ ʧʦʜ ʞʠʪʘʨʠʮʘʤʘ ʢʦʿʠ ʫʢʘʟʫʿʫ ʥʘ 

ʪʝʥʜʝʥʮʠʿʫ ʩʤʘˁʝˁʘ ʫ ʙʫʜʫ˂ʝʤ ʧʝʨʠʦʜʫ ʪʨʝʙʘʣʦ ʙʠ ʜʘ ʩʝ ʧʦʚʦˀʥʦ ʦʜʨʘʟʝ ʥʘ 

ʠʥʪʝʥʟʠʚʥʦʩʪ ʧʦˀʦʧʨʠʚʨʝʜʥʝ ʧʨʦʠʟʚʦʜˁʝ ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʧʩʢʦʿ, ʿʝʨ ʿʝ ʟʘ ʦʯʝʢʠʚʘʪʠ 

ʜʘ ˂ʝ ʩʝ ʧʦʚʝ˂ʘʪʠ ʧʦʚʨʰʠʥʝ ʧʦʜ ʠʥʪʝʥʟʠʚʥʠʿʠʤ ʨʘʪʘʨʩʢʠʤ ʚʨʩʪʘʤʘ. 

ʊʘʙʝʣʘ 12. ʇʨʝʜʚʠʹʘˁʝ ʧʦʚʨʰʠʥʝ ʞʠʪʘʨʠʮʘ (2018-22) 
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ɻʨʘʬʠʢʦʥ 4. ʂʨʝʪʘˁʝ ʧʦʚʨʰʠʥʘ ʞʠʪʘʨʠʮʘ 

Forecasts; Model:(1,0,0) 

Input: Povrġina ģitarica

0 1997 1999 2001 2003 2005 2007 2009 2011 2012 2014 2016 2018 2020

 Observed   Forecast   Ñ 95,0000%
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2.3.1. ɸʥʘʣʠʟʘ ʠ ʧʨʝʜʚʠʹʘˁʝ ʧʨʦʠʟʚʦʜˁʝ ʧʰʝʥʠʮʝ  

ɻʣʘʚʥʘ ʧʨʠʤʝʥʘ ʧʰʝʥʠʮʝ ʿʝ ʧʨʦʠʟʚʦʜˁʘ ʭʣʝʙʘ ʢʦʿʠ ʧʨʝʜʩʪʘʚˀʘ ʛʣʘʚʥʫ ʭʨʘʥʫ ʟʘ 

ʚʝ˂ʠʥʫ ʩʚʝʪʩʢʝ ʧʦʧʫʣʘʮʠʿʝ. ɼʝʩʢʨʠʧʪʠʚʥʘ ʩʪʘʪʠʩʪʠʢʘ ʦʩʥʦʚʥʠʭ ʧʨʦʠʟʚʦʜʥʠʭ 

ʧʦʢʘʟʘʪʝˀʘ ʧʰʝʥʠʮʝ ʧʨʠʢʘʟʘʥʘ ʿʝ ʫ ʪʘʙʝʣʠ 13. ʋ ʧʦʩʤʘʪʨʘʥʦʤ ʧʝʨʠʦʜʫ ʧʦʚʨʰʠʥʘ 

ʧʰʝʥʠʮʝ ʙʝʣʝʞʠ ʪʝʥʜʝʥʮʠʿʫ ʨʘʩʪʘ. ʀʥʪʝʥʟʠʚʘʥ ʧʦʨʘʩʪ ʧʦʚʨʰʠʥʘ ʧʰʝʥʠʮʝ ʥʘʨʦʯʠʪʦ 

ʿʝ ʜʦʰʘʦ ʜʦ ʠʟʨʘʞʘʿʘ ʫ ʧʨʚʠʤ ʛʦʜʠʥʘʤʘ ʘʥʘʣʠʟʠʨʘʥʦʛ ʧʝʨʠʦʜʘ, ʛʜʝ ʿʝ ʟʘʙʝʣʝʞʝʥ 

ʤʘʢʩʠʤʫʤ ʦʜ ʧʨʝʢʦ 77 ʭʠˀʘʜʘ ʭʝʢʪʘʨʘ. ʇʰʝʥʠʮʘ ʿʝ ʧʨʦʩʝʯʥʦ ʛʘʿʝʥʘ ʥʘ ʦʢʦ 50,5 

ʭʠˀʘʜʘ ʭʝʢʪʘʨʘ ʠ ʧʦʢʘʟʫʿʝ ʨʝʣʘʪʠʚʥʦ ʚʠʩʦʢ ʥʠʚʦ ʚʘʨʠʿʘʙʠʣʥʦʩʪʠ ʧʦ ʛʦʜʠʥʘʤʘ ʫʟ 

ʫʤʝʨʝʥʫ ʧʦʟʠʪʠʚʥʫ ʩʪʦʧʫ ʧʨʦʤʝʥʝ ʦʜ ʥʝʰʪʦ ʧʨʝʢʦ 2 ʧʨʦʮʝʥʪʘ ʧʨʦʩʝʯʥʦ ʛʦʜʠʰˁʝ. 

ʇʨʦʩʝʯʥʘ ʛʦʜʠʰˁʘ ʧʨʦʠʟʚʦʜˁʘ ʧʰʝʥʠʮʝ ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʧʩʢʦʿ ʫ ʘʥʘʣʠʟʠʨʘʥʦʤ 

ʧʝʨʠʦʜʫ ʠʟʥʦʩʠʣʘ ʿʝ ʦʢʦ 167 ʭʠˀʘʜʘ ʪʦʥʘ ʠ ʧʨʠʣʠʯʥʦ ʿʝ ʚʘʨʠʨʘʣʘ ʢʘʦ ʠ ʧʦʚʨʰʠʥʘ, ʫ 

ʠʥʪʝʨʚʘʣʫ ʦʜ ʦʢʦ 76,2 ʭʠˀʘʜʘ ʪʦʥʘ 1996. ʛʦʜʠʥʝ ʜʦ ʦʢʦ 266,5 ʭʠˀʘʜʘ ʪʦʥʘ 2000. 

ʛʦʜʠʥʝ. ʇʨʦʩʝʯʥʘ ʩʪʦʧʘ ʨʘʩʪʘ ʧʨʦʠʟʚʦʜˁʝ ʧʰʝʥʠʮʝ ʚʝ˂ʘ ʿʝ ʚʠʰʝ ʦʜ ʜʚʘ ʧʫʪʘ ʦʜ ʩʪʦʧʝ 

ʧʨʦʤʝʥʝ ʧʦʚʨʰʠʥʘ ʧʦʜ ʦʚʠʤ ʨʘʪʘʨʩʢʠʤ ʫʩʝʚʦʤ. ʄʦʞʝ ʩʝ ʟʘʢˀʫʯʠʪʠ ʜʘ ʩʫ ʥʘ 

ʧʦʚʝ˂ʘˁʝ ʛʦʜʠʰˁʝ ʧʨʦʠʟʚʦʜˁʝ ʧʰʝʥʠʮʝ ʿʝʜʥʘʢʠ ʫʪʠʮʘʿ ʠʤʘʣʝ ʧʦʚʨʰʠʥʘ ʠ ʧʨʠʥʦʩ. 

ʇʨʦʩʝʯʘʥ ʧʨʠʥʦʩ ʧʰʝʥʠʮʝ ʠʟʥʦʩʠʦ ʿʝ 3,3 ʪʦʥʝ ʧʦ ʭʝʢʪʘʨʫ, ʠ ʢʨʝʪʘʦ ʩʝ ʫ ʠʥʪʝʨʚʘʣʫ ʦʜ 

2,2 ʪʦʥʝ ʧʦ ʭʝʢʪʘʨʫ 2003. ʛʦʜʠʥʝ ʜʦ 4,3 ʪʦʥʝ ʧʦ ʭʝʢʪʘʨʫ 2016. ʛʦʜʠʥʝ. ɺʘʨʠʿʘʙʠʣʥʦʩʪ 

ʧʨʠʥʦʩʘ ʧʰʝʥʠʮʝ ʙʠʣʘ ʿʝ ʥʠʞʘ ʦʜ ʚʘʨʠʿʘʙʠʣʥʦʩʪʠ ʧʦʚʨʰʠʥʝ ʠ ʫʢʫʧʥʝ ʛʦʜʠʰˁʝ 

ʧʨʦʠʟʚʦʜˁʝ. 
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ʊʘʙʝʣʘ 13. ʆʩʥʦʚʥʠ ʧʨʦʠʟʚʦʜʥʠ ʧʦʢʘʟʘʪʝˀʠ ʧʰʝʥʠʮʝ ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʧʩʢʦʿ (1996-

2017) 

ʇʦʢʘʟʘʪʝˀʠ 

ʧʨʦʠʟʚʦʜˁʝ 

ʇʨʦʩʝʯʥʘ 

ʚʨʝʜʥʦʩʪ 

ʀʥʪʝʨʚʘʣ ʚʘʨʠʿʘʮʠʿʝ 
ʂʦʝʬʠʮʠʿʝʥʪ 

ʚʘʨʠʿʘʮʠʿʝ (%) 

ʉʪʦʧʘ 

ʧʨʦʤʝʥʝ 

(%) ʄʠʥʠʤʫʤ ʄʘʢʩʠʤʫʤ 

ʇʦʚʨʰʠʥʘ 

(ʭʘ) 
50.404 29.473 77.149 26,58 2,10 

ʇʨʦʠʟʚʦʜˁʘ 

(ʪ) 
166.564 76.130 266.438 28,73 4,59 

ʇʨʠʥʦʩ (ʪ/ʭʘ) 3,31 2,21 4,30 17,32 2,46 

 

ʋ ʩʚʨʭʫ ʧʨʝʜʚʠʹʘˁʘ ʢʨʝʪʘˁʘ ʧʦʚʨʰʠʥʘ ʧʦʜ ʧʰʝʥʠʮʦʤ ʦʮʝˁʝʥ ʿʝ ʤʦʜʝʣ ARIMA 

(1,1,1). ʆʮʝˁʝʥʠ ʤʦʜʝʣ (ʪʘʙʝʣʘ 14) ʫʢʘʟʫʿʝ ʜʘ ʥʘ ʧʦʞˁʝʚʝʥʫ ʧʦʚʨʰʠʥʫ ʧʰʝʥʠʮʝ ʫ 

ʪʝʢʫ˂ʦʿ ʛʦʜʠʥʠ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʠʤʘʿʫ ʚʨʝʜʥʦʩʪʠ ʧʦʞˁʝʚʝʥʝ ʧʦʚʨʰʠʥʝ ʠʟ ʧʨʝʪʭʦʜʥʝ 

ʛʦʜʠʥʝ, ʢʘʦ ʠ ʩʣʫʯʘʿʥʠ ʧʨʦʮʝʩ ʠʟ ʧʨʝʪʭʦʜʥʝ ʛʦʜʠʥʝ. 

ʊʘʙʝʣʘ 14. ʄʦʜʝʣ ʟʘ ʧʨʝʜʚʠʹʘˁʝ ʧʦʚʨʰʠʥʝ ʧʰʝʥʠʮʝ 

 

ʅʘ ʦʩʥʦʚʫ ʦʮʝˁʝʥʦʛ ʤʦʜʝʣʘ ʜʦʙʠʿʝʥʝ ʩʫ ʠ ʧʨʝʜʚʠʹʝʥʝ ʚʨʝʜʥʦʩʪʠ ʧʦʞˁʝʚʝʥʝ 

ʧʦʚʨʰʠʥʝ ʧʰʝʥʠʮʝ ʟʘ ʧʝʨʠʦʜ 2018-2022. ʛʦʜʠʥʘ (ʪʘʙʝʣʘ 15).  

ʇʨʝʜʚʠʹʝʥʝ ʚʨʝʜʥʦʩʪʠ ʥʘʚʦʜʝ ʥʘ ʟʘʢˀʫʯʘʢ ʜʘ ˂ʝ ʩʝ ʫʦʯʝʥʘ ʪʝʥʜʝʥʮʠʿʘ ʧʦʚʝ˂ʘˁʘ 

ʧʦʞˁʝʚʝʥʝ ʧʦʚʨʰʠʥʝ ʧʰʝʥʠʮʝ ʥʘʩʪʘʚʠʪʠ ʠ ʫ ʧʝʨʠʦʜʫ ʧʨʝʜʚʠʹʘˁʘ, ʘ ʜʘ ˂ʝ 

ʧʦʞˁʝʚʝʥʘ ʧʦʚʨʰʠʥʘ ʫ ʟʘʜˁʦʿ ʛʦʜʠʥʠ ʙʠʪʠ ʥʝʰʪʦ ʤʘˁʘ ʦʜ 53.800 ʭʘ, ʰʪʦ ˂ʝ ʠ ʜʘˀʝ 

ʙʠʪʠ ʟʘ ʦʢʦ 23.400 ʭʘ ʤʘˁʝ ʦʜ ʤʘʢʩʠʤʘʣʥʝ ʚʨʝʜʥʦʩʪʠ ʠʟ ʘʥʘʣʠʟʠʨʘʥʦʛ ʧʝʨʠʦʜʘ. 

ʅʘʚʝʜʝʥʝ ʟʘʢˀʫʯʢʝ ʧʦʪʚʨʹʫʿʝ ʠ ʛʨʘʬʠʯʢʠ ʧʨʠʢʘʟ ʢʨʝʪʘˁʘ ʧʦʚʨʰʠʥʝ ʧʰʝʥʠʮʝ 

(ʛʨʘʬʠʢʦʥ 5). 
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ʊʘʙʝʣʘ 15. ʇʨʝʜʚʠʹʘˁʝ ʧʦʚʨʰʠʥʝ ʧʰʝʥʠʮʝ (2018-22) 

 

ɻʨʘʬʠʢʦʥ 5. ʂʨʝʪʘˁʝ ʧʦʚʨʰʠʥʝ ʧʰʝʥʠʮʝ 

Forecasts; Model:(1,1,1) 

Input: Povrġina pġenice
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ʋʢʫʧʥʘ ʧʨʦʠʟʚʦʜˁʘ ʧʰʝʥʠʮʝ ʨʝʟʫʣʪʘʪ ʿʝ ʧʦʞˁʝʚʝʥʝ ʧʦʚʨʰʠʥʝ ʠ ʦʩʪʚʘʨʝʥʠʭ 

ʧʨʦʩʝʯʥʠʭ ʧʨʠʥʦʩʘ. ʋ ʢʨʝʪʘˁʫ ʦʚʝ ʧʦʿʘʚʝ ʫ ʘʥʘʣʠʟʠʨʘʥʦʤ ʧʝʨʠʦʜʫ ʫʦʯʝʥʦ ʿʝ 

ʧʨʠʩʫʩʪʚʦ ʪʨʝʥʜʘ, ʧʘ ʿʝ ʩ ʪʦʛʘ, ʧʨʝ ʦʮʝʥʝ ʤʦʜʝʣʘ (ʪʘʙʝʣʘ 16) ʟʘ ʧʨʝʜʚʠʹʘˁʝ ʫʢʫʧʥʝ 

ʧʨʦʠʟʚʦʜˁʝ ʧʰʝʥʠʮʝ, ʠʟʚʝʜʝʥʘ ʜʠʬʝʨʝʥʮʠʿʘʮʠʿʘ. 
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ʊʘʙʝʣʘ 16. ʄʦʜʝʣ ʟʘ ʧʨʝʜʚʠʹʘˁʝ ʧʨʦʠʟʚʦʜˁʝ ʧʰʝʥʠʮʝ 

 

ʅʘ ʦʩʥʦʚʫ ʦʮʝˁʝʥʦʛ ʤʦʜʝʣʘ ʟʘʢˀʫʯʫʿʝ ʩʝ ʜʘ ʥʘ ʧʨʦʠʟʚʦʜˁʫ ʧʰʝʥʠʮʝ ʪʝʢʫ˂ʝʛ 

ʧʝʨʠʦʜʘ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʠʤʘ ʠʩʪʘ ʧʦʿʘʚʘ ʠʟ ʧʨʝʪʭʦʜʥʦʛ ʧʝʨʠʦʜʘ. ʅʘ ʦʩʥʦʚʫ 

ʧʨʝʜʚʠʹʝʥʠʭ ʚʨʝʜʥʦʩʪʠ (ʪʘʙʝʣʘ 17), ʫʦʯʘʚʘ ʩʝ ʜʘ ʧʨʦʠʟʚʦʜˁʘ ʧʰʝʥʠʮʝ ʠʟ ʛʦʜʠʥʝ ʫ 

ʛʦʜʠʥʫ ʧʨʝʜʠʢʮʠʦʥʦʛ ʧʝʨʠʦʜʘ ʠʤʘ ʪʝʥʜʝʥʮʠʿʫ ʧʦʨʘʩʪʘ. ʊʦ ʧʦʪʚʨʹʫʿʝ ʠ ʛʨʘʬʠʯʢʠ 

ʧʨʠʢʘʟ ʢʨʝʪʘˁʘ ʚʨʝʜʥʦʩʪʠ ʧʨʦʠʟʚʦʜˁʝ ʧʰʝʥʠʮʝ (ʛʨʘʬʠʢʦʥ 6) ʫ ʘʥʘʣʠʟʠʨʘʥʦʤ 

ʧʝʨʠʦʜʫ ʠ ʫ ʧʝʨʠʦʜʫ ʧʨʝʜʚʠʹʘˁʘ. ʆʯʝʢʫʿʝ ʩʝ ʜʘ ʧʨʦʠʟʚʦʜˁʘ ʧʰʝʥʠʮʝ ʥʘ ʢʨʘʿʫ 

ʧʨʝʜʠʢʮʠʦʥʦʛ ʧʝʨʠʦʜʘ ʙʫʜʝ ʥʘ ʥʠʚʦʫ ʦʜ ʦʢʦ 285.600 ʪʦʥʘ, ʰʪʦ ʿʝ ʟʘ 19.154 ʪʦʥʝ ʚʠʰʝ 

ʦʜ ʦʩʪʚʘʨʝʥʝ ʤʘʢʩʠʤʘʣʥʝ ʧʨʦʠʟʚʦʜˁʝ ʫ ʧʨʝʪʭʦʜʥʦʤ ʜʚʘʜʝʩʝʪʜʚʦʛʦʜʠʰˁʝʤ 

ʧʦʩʤʘʪʨʘʥʦʤ ʧʝʨʠʦʜʫ. 

ʊʘʙʝʣʘ 17. ʇʨʝʜʚʠʹʘˁʝ ʧʨʦʠʟʚʦʜˁʝ ʧʰʝʥʠʮʝ (2018-22) 
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ɻʨʘʬʠʢʦʥ 6. ʂʨʝʪʘˁʝ ʧʨʦʠʟʚʦʜˁʝ ʧʰʝʥʠʮʝ 

Forecasts; Model:(1,1,0)(0,1,0) 

Input: Proizvodnja pġenice
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 Observed   Forecast   Ñ 95,0000%
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ʇʨʦʩʝʯʘʥ ʧʨʠʥʦʩ ʧʰʝʥʠʮʝ ʢʘʨʘʢʪʝʨʠʰʝ ʪʝʥʜʝʥʮʠʿʘ ʨʘʩʪʘ. ɸʢʦ ʩʝ ʫʧʦʨʝʜʝ ʚʨʝʜʥʦʩʪʠ 

ʧʨʦʩʝʯʥʦʛ ʧʨʠʥʦʩʘ ʩʘ ʧʦʯʝʪʢʘ ʠ ʩʘ ʢʨʘʿʘ ʘʥʘʣʠʟʠʨʘʥʦʛ ʧʝʨʠʦʜʘ, ʤʦʞʝ ʩʝ ʟʘʢˀʫʯʠʪʠ 

ʜʘ ʿʝ ʧʨʦʩʝʯʘʥ ʧʨʠʥʦʩ ʧʦʚʝ˂ʘʥ ʩʢʦʨʦ ʜʚʘ ʧʫʪʘ ʥʘ ʢʨʘʿʫ ʧʝʨʠʦʜʘ. ʂʨʝʪʘˁʝ ʧʨʦʩʝʯʥʠʭ 

ʧʨʠʥʦʩʘ ʢʘʨʘʢʪʝʨʠʰʝ ʧʨʠʩʫʩʪʚʦ ʪʨʝʥʜʘ, ʧʘ ʿʝ ʠ ʦʚʜʝ ʧʨʠ ʦʮʝʥʠ ʤʦʜʝʣʘ ʧʨʝʪʭʦʜʠʣʘ 

ʜʠʬʝʨʝʥʮʠʿʘʮʠʿʘ ʫ ʩʚʨʭʫ ʝʣʠʤʠʥʠʩʘˁʘ ʧʨʠʩʫʪʥʦʛ ʪʨʝʥʜʘ. ʆʮʝˁʝʥ ʤʦʜʝʣ ʢʦʿʠ 

ʧʨʝʜʩʪʘʚˀʘ ʦʩʥʦʚʫ ʟʘ ʧʨʝʜʚʠʹʘˁʝ ʧʨʠʢʘʟʘʥ ʿʝ ʫ ʪʘʙʝʣʠ 18. ʋʦʯʘʚʘ ʩʝ ʜʘ ʠ ʥʘ ʧʨʠʥʦʩ 

ʧʰʝʥʠʮʝ ʪʝʢʫ˂ʝ ʛʦʜʠʥʝ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʦ ʫʪʠʯʝ ʚʨʝʜʥʦʩʪ ʠʟ ʧʨʝʪʭʦʜʥʦʛ ʧʝʨʠʦʜʘ. 

ʊʘʙʝʣʘ 18. ʄʦʜʝʣ ʟʘ ʧʨʝʜʚʠʹʘˁʝ ʧʨʠʥʦʩʘ ʧʰʝʥʠʮʝ 

 

ʇʨʝʜʚʠʹʝʥʝ ʚʨʝʜʥʦʩʪʠ ʢʨʝʪʘˁʘ ʧʨʦʩʝʯʥʦʛ ʧʨʠʥʦʩʘ ʧʰʝʥʠʮʝ (ʪʘʙʝʣʘ 19) ʟʘ ʧʝʨʠʦʜ 

2018-2022. ʛʦʜʠʥʘ ʧʦʢʘʟʫʿʫ ʪʝʥʜʝʥʮʠʿʫ ʧʦʨʘʩʪʘ. ʇʨʝʜʚʠʹʝʥʦ ʿʝ ʜʘ ˂ʝ ʧʨʦʩʝʯʘʥ 

ʧʨʠʥʦʩ ʧʰʝʥʠʮʝ ʜʦ ʢʨʘʿʘ ʧʨʝʜʠʢʮʠʦʥʦʛ ʧʝʨʠʦʜʘ ʙʠʪʠ ʥʘ ʥʠʚʦʫ ʦʜ 4,7 ʪʦʥʘ ʧʦ 

ʭʝʢʪʘʨʫ, ʰʪʦ ʿʝ ʩʚʘʢʘʢʦ ʚʠʰʝ ʦʜ ʦʩʪʚʘʨʝʥʦʛ ʤʘʢʩʠʤʘʣʥʦʛ ʧʨʠʥʦʩʘ ʫ ʧʦʩʣʝʜˁʝ ʜʚʝ 

ʛʦʜʠʥʝ ʘʥʘʣʠʟʠʨʘʥʦʛ ʧʝʨʠʦʜʘ. 
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ʊʘʙʝʣʘ 19. ʇʨʝʜʚʠʹʘˁʝ ʧʨʠʥʦʩʘ ʧʰʝʥʠʮʝ (2018-22) 

 
ʂʘʨʘʢʪʝʨʠʩʪʠʢʝ ʢʨʝʪʘˁʘ ʧʨʠʥʦʩʘ ʧʰʝʥʠʮʝ ʫ ʘʥʘʣʠʟʠʨʘʥʦʤ ʧʝʨʠʦʜʫ, ʢʘʦ ʠ ʫ ʧʝʨʠʦʜʫ 

ʧʨʝʜʚʠʹʘˁʘ, ʦʜʥʦʩʥʦ ʫ ʥʘʨʝʜʥʠʭ ʧʝʪ ʛʦʜʠʥʘ, ʠʣʫʩʪʨʫʿʝ ʛʨʘʬʠʯʢʠ ʧʨʠʢʘʟ (ʛʨʘʬʠʢʦʥ 

7). ʀʘʢʦ ʩʝ ʫʦʯʘʚʘʿʫ ʧʝʨʠʦʜʠʯʥʝ ʦʩʮʠʣʘʮʠʿʝ, ʠʧʘʢ ʿʝ ʢʨʦʟ ʮʝʦ ʧʝʨʠʦʜ ʧʨʠʩʫʪʥʘ 

ʪʝʥʜʝʥʮʠʿʘ ʧʦʨʘʩʪʘ ʧʨʠʥʦʩʘ ʧʰʝʥʠʮʝ. 

ɻʨʘʬʠʢʦʥ 7. ʂʨʝʪʘˁʝ ʧʨʠʥʦʩʘ ʧʰʝʥʠʮʝ 

Forecasts; Model:(1,1,0) 

Input: Prinos pġenice
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2.3.2. ɸʥʘʣʠʟʘ ʠ ʧʨʝʜʚʠʹʘˁʝ ʧʨʦʠʟʚʦʜˁʝ ʨʘʞʠ 

Ăʈʘʞ ʿʝ ʧʦʟʥʘʪ ʢʘʦ ʭʣʝʙʥʦ ʞʠʪʦ, ʘ ʧʦʩʝʙʥʦ ʿʝ ʙʦʛʘʪ ʩʘʜʨʞʘʿʝʤ ʤʘʥʛʘʥʘ, ʩʝʣʝʥʦʤ, 

ʢʘʣʠʿʫʤʦʤ, ʬʦʩʬʦʨʦʤ, ʤʘʛʥʝʟʠʿʫʤʦʤ, ʛʚʦʞʹʝʤ, ʮʠʥʢʦʤ, ʚʠʪʘʤʠʥʦʤ ɹ ʢʦʤʧʣʝʢʩʘ 

ʚʠʪʘʤʠʥʦʤ ɽñ (Oelke, et al., 1990). ʈʘʞ ʿʝ ʞʠʪʘʨʠʮʘ ʯʠʿʝ ʩʫ ʧʦʞˁʝʚʝʥʝ ʧʦʚʨʰʠʥʝ ʫ 

ʧʦʩʤʘʪʨʘʥʦʤ ʧʝʨʠʦʜʫ ʧʨʦʩʝʯʥʦ ʠʟʥʦʩʠʣʝ ʥʝʰʪʦ ʤʘˁʝ ʦʜ 2000 ʭʝʢʪʘʨʘ. ʋ ʪʦʤ 

ʧʝʨʠʦʜʫ ʟʘʙʝʣʝʞʝʥʘ ʿʝ ʪʝʥʜʝʥʮʠʿʘ ʧʦʚʝ˂ʘˁʘ ʧʦʚʨʰʠʥʘ, ʘ ʠʥʪʝʥʟʠʚʘʥ ʧʦʨʘʩʪ 

ʧʦʚʨʰʠʥʘ, ʢʘʦ ʠ ʤʘʢʩʠʤʘʣʥʘ ʧʦʚʨʰʠʥʘ ʦʜ ʧʨʝʢʦ 3 ʭʠˀʘʜʝ ʭʝʢʪʘʨʘ ʦʩʪʚʘʨʝʥʘ ʿʝ ʫ 

ʧʦʯʝʪʥʠʤ ʛʦʜʠʥʘʤʘ ʘʥʘʣʠʟʠʨʘʥʦʛ ʧʝʨʠʦʜʘ. ʇʨʠʤʝʪʥʘ ʿʝ ʚʨʣʦ ʠʟʨʘʞʝʥʘ ʪʝʥʜʝʥʮʠʿʘ 

ʧʦʚʝ˂ʘˁʘ ʧʨʦʠʟʚʦʜˁʝ ʨʘʞʠ ʧʦ ʧʨʦʩʝʯʥʦʿ ʛʦʜʠʰˁʦʿ ʩʪʦʧʠ ʦʜ ʧʨʝʢʦ 7 ʧʨʦʮʝʥʘʪʘ ʫ 
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ʘʥʘʣʠʟʠʨʘʥʦʤ ʧʝʨʠʦʜʫ. ʇʨʦʩʝʯʥʘ ʛʦʜʠʰˁʘ ʧʨʦʠʟʚʦʜˁʘ ʨʘʞʠ ʠʟʥʦʩʠʣʘ ʿʝ ʧʨʝʢʦ 4,7 

ʭʠˀʘʜʘ ʪʦʥʘ, ʘ ʚʘʨʠʨʘʣʘ ʿʝ ʫ ʠʥʪʝʨʚʘʣʫ ʦʜ ʙʣʠʟʫ 800 ʪʦʥʘ, ʥʘ ʧʦʯʝʪʢʫ ʘʥʘʣʠʟʠʨʘʥʦʛ 

ʧʝʨʠʦʜʘ, 1996. ʛʦʜʠʥʝ ʜʦ, ʩʢʦʨʦ 9 ʭʠˀʘʜʘ ʪʦʥʘ 2000. ʛʦʜʠʥʝ, ʫʟ ʚʠʩʦʢʫ ʥʝʩʪʘʙʠʣʥʦʩʪ 

ʫ ʢʨʝʪʘˁʫ. ʇʨʠʥʦʩ ʨʘʞʠ ʧʦʢʘʟʘʦ ʿʝ ʨʝʣʘʪʠʚʥʦ ʤʘʣʫ ʚʘʨʠʿʘʙʠʣʥʦʩʪ ʢʨʦʟ ʧʦʩʤʘʪʨʘʥʠ 

ʧʝʨʠʦʜ ʩʘ ʧʨʦʩʝʢʦʤ ʥʠʞʠʤ ʦʜ 2,5 ʪʦʥʘ ʧʦ ʭʝʢʪʘʨʫ, ʪʝ ʿʝ ʠʤʘʦ ʙʣʘʛʫ, ʛʦʪʦʚʦ 

ʩʠʤʙʦʣʠʯʥʫ ʪʝʥʜʝʥʮʠʿʫ ʨʘʩʪʘ, ʢʦʿʘ ʿʝ ʠʟʥʦʩʠʣʘ ʥʝʰʪʦ ʧʨʝʢʦ ʧʦʣʘ ʧʨʦʮʝʥʪʘ ʛʦʜʠʰˁʝ 

(ʪʘʙʝʣʘ 20). 

ʊʘʙʝʣʘ 20. ʆʩʥʦʚʥʠ ʧʨʦʠʟʚʦʜʥʠ ʧʦʢʘʟʘʪʝˀʠ ʨʘʞʠ ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʧʩʢʦʿ (1996-2017) 

ʇʦʢʘʟʘʪʝˀʠ 

ʧʨʦʠʟʚʦʜˁʝ 

ʇʨʦʩʝʯʥʘ 

ʚʨʝʜʥʦʩʪ 

ʀʥʪʝʨʚʘʣ ʚʘʨʠʿʘʮʠʿʝ ʂʦʝʬʠʮʠʿʝʥʪ 

ʚʘʨʠʿʘʮʠʿʝ 

(%) 

ʉʪʦʧʘ 

ʧʨʦʤʝʥʝ 

(%) ʄʠʥʠʤʫʤ ʄʘʢʩʠʤʫʤ 

ʇʦʚʨʰʠʥʘ (ʭʘ) 1.918 421 3.246 26,99 6,74 

ʇʨʦʠʟʚʦʜˁʘ (ʪ) 4.763 784 8.713 33,02 7,30 

ʇʨʠʥʦʩ (ʪ/ʭʘ) 2,45 1,72 2,90 13,32 0,58 

 

ʄʦʜʝʣ ʟʘ ʘʥʘʣʠʟʫ ʠ ʧʨʝʜʚʠʹʘˁʝ ʢʨʝʪʘˁʘ ʧʦʚʨʰʠʥʘ ʨʘʞʠ ʧʦʢʘʟʫʿʝ ʜʘ ʥʘ ʧʦʚʨʰʠʥʫ 

ʪʝʢʫ˂ʝ ʛʦʜʠʥʝ ʫʪʠʮʘʿ ʠʤʘ ʧʦʚʨʰʠʥʘ ʨʘʞʠ ʠʟ ʧʨʝʪʭʦʜʥʝ ʛʦʜʠʥʝ, ʘʣʠ ʪʘʿ ʫʪʠʮʘʿ ʥʠʿʝ 

ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʘʥ (ʪʘʙʝʣʘ 21). 

ʊʘʙʝʣʘ 21. ʄʦʜʝʣ ʟʘ ʧʨʝʜʚʠʹʘˁʝ ʧʦʚʨʰʠʥʝ ʨʘʞʠ 

 

ʅʘ ʦʩʥʦʚʫ ʦʜʘʙʨʘʥʦʛ ʠ ʦʮʝˁʝʥʦʛ ʤʦʜʝʣʘ ʧʨʝʜʚʠʹʝʥʦ ʿʝ ʢʨʝʪʘˁʝ ʧʦʚʨʰʠʥʘ ʨʘʞʠ ʫ 

ʥʘʨʝʜʥʠʭ ʧʝʪ ʛʦʜʠʥʘ (ʪʘʙʝʣʘ 22). ʇʨʝʜʚʠʹʝʥʝ ʚʨʝʜʥʦʩʪʠ ʧʦʢʘʟʫʿʫ ʜʘ ʩʝ ʠʟ ʛʦʜʠʥʝ ʫ 

ʛʦʜʠʥʫ ʧʨʝʜʠʢʮʠʦʥʦʛ ʧʝʨʠʦʜʘ ʦʯʝʢʫʿʝ ʢʦʥʩʪʘʥʪʥʦ ʧʦʚʝ˂ʘˁʝ ʧʦʚʨʰʠʥʘ ʨʘʞʠ ʫ 

ʩʪʨʫʢʪʫʨʠ ʩʝʪʚʝ, ʘ ʥʘ ʢʨʘʿʫ ʧʝʨʠʦʜʘ ʧʨʝʜʚʠʹʘˁʘ ʨʘʞ ˂ʝ ʟʘʫʟʠʤʘʪʠ ʥʝʰʪʦ ʚʠʰʝ ʦʜ 

1.865 ʭʘ. 
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ʊʘʙʝʣʘ 22. ʇʨʝʜʚʠʹʘˁʝ ʧʦʚʨʰʠʥʝ ʨʘʞʠ (2018-2022) 

 

ʅʘ ʦʩʥʦʚʫ ʛʨʘʬʠʯʢʦʛ ʧʨʠʢʘʟʘ ʢʨʝʪʘˁʘ ʧʦʚʨʰʠʥʘ ʨʘʞʠ (ʛʨʘʬʠʢʦʥ 8), ʫʦʯʘʚʘʿʫ ʩʝ ʚʝ˂ 

ʥʘʚʝʜʝʥʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʠʟ ʘʥʘʣʠʟʠʨʘʥʦʛ ʧʝʨʠʦʜʘ. ɱʘʩʥʦ ʩʝ ʫʦʯʘʚʘ ʜʘ ʿʝ ʫ ʧʦʯʝʪʥʠʤ 

ʛʦʜʠʥʘʤʘ ʘʥʘʣʠʟʠʨʘʥʦʛ ʧʝʨʠʦʜʘ ʜʦʰʣʦ ʜʦ ʚʝʣʠʢʦʛ ʧʦʚʝ˂ʘˁʘ ʧʦʚʨʰʠʥʘ ʨʘʞʠ ʠ ʪʦ ʜʦ 

ʥʠʚʦʘ ʦʜ ʦʢʦ 3.250 ʭʘ. ʅʘʢʦʥ ʪʦʛʘ ʩʣʝʜʠ ʧʝʨʠʦʜ ʦʜ ʥʝʢʦʣʠʢʦ ʛʦʜʠʥʘ ʩʤʘˁʝˁʘ 

ʧʦʚʨʰʠʥʘ ʠ ʪʦ ʜʦ ʠʩʧʦʜ 1.800 ʭʘ. ʋ ʧʝʨʠʦʜʫ ʧʨʝʜʚʠʹʘˁʘ ʧʨʠʩʫʪʥʘ ʿʝ ʪʝʥʜʝʥʮʠʿʘ 

ʧʦʨʘʩʪʘ ʧʦʚʨʰʠʥʘ, ʘʣʠ ˂ʝ ʪʘʿ ʧʦʨʘʩʪ ʪʝʢ ʜʦʩʪʠ˂ʠ ʥʠʚʦ ʙʣʠʟʫ ʧʨʦʩʝʢʘ ʠʟ 

ʘʥʘʣʠʟʠʨʘʥʦʛ ʧʝʨʠʦʜʘ. 

ʇʨʦʠʟʚʦʜˁʘ ʨʘʞʠ ʫ ʘʥʘʣʠʟʠʨʘʥʦʤ ʧʝʨʠʦʜʫ ʠʤʘ ʥʝʰʪʦ ʚʝ˂ʫ ʪʝʥʜʝʥʮʠʿʫ ʨʘʩʪʘ ʘʣʠ ʠ 

ʥʝʰʪʦ ʚʝ˂ʠ ʚʘʨʠʿʘʙʠʣʠʪʝʪ ʥʝʛʦ ʧʦʚʨʰʠʥʘ. ʅʘʢʦʥ ʜʠʬʝʨʝʥʮʠʿʘʮʠʿʝ ʧʨʚʦʛ ʨʝʜʘ ʫ 

ʩʚʨʭʫ ʝʣʠʤʠʥʠʩʘˁʘ ʫʪʠʮʘʿʘ ʪʨʝʥʜʘ, ʦʮʝˁʝʥ ʿʝ ʤʦʜʝʣ ʢʦʿʠ ʧʦʢʘʟʫʿʝ ʜʘ ʥʘ ʧʨʦʠʟʚʦʜˁʫ 

ʨʘʞʠ ʫ ʪʝʢʫ˂ʦʿ ʛʦʜʠʥʠ, ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʠʤʘ ʧʨʦʠʟʚʦʜˁʘ ʠʟ ʧʨʝʪʭʦʜʥʝ 

ʛʦʜʠʥʝ (ʪʘʙʝʣʘ 23). 

ʋ ʧʝʨʠʦʜʫ ʧʨʝʜʚʠʹʘˁʘ, ʦʜʥʦʩʥʦ ʦʜ 2018 ʜʦ 2022. ʛʦʜʠʥʝ, ʦʯʝʢʫʿʝ ʩʝ ʧʦʨʘʩʪ 

ʧʨʦʠʟʚʦʜˁʝ ʨʘʞʠ ʠʟ ʛʦʜʠʥʝ ʫ ʛʦʜʠʥʫ, ʜʦʢ ˂ʝ ʥʘ ʢʨʘʿʫ ʧʨʝʜʠʢʮʠʦʥʦʛ ʧʝʨʠʦʜʘ 

ʧʨʦʠʟʚʦʜˁʘ ʙʠʪʠ ʥʘ ʥʠʚʦʫ ʦʜ ʦʢʦ 4.530 ʪʦʥʘ, ʘʣʠ ʿʝ ʪʦ ʠ ʜʘˀʝ ʟʘ ʦʢʦ 235 ʪʦʥʘ ʤʘˁʘ 

ʧʨʦʠʟʚʦʜˁʘ ʦʜ ʧʨʦʩʝʯʥʝ ʧʨʦʠʟʚʦʜˁʝ ʫ ʘʥʘʣʠʟʠʨʘʥʦʤ ʧʝʨʠʦʜʫ (ʪʘʙʝʣʘ 24). 
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ɻʨʘʬʠʢʦʥ 8. ʂʨʝʪʘˁʝ ʧʦʚʨʰʠʥʝ ʨʘʞʠ 

Forecasts; Model:(1,0,0) 

Input: Povrġina raģi
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 Observed   Forecast   Ñ 95,0000%
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ʊʘʙʝʣʘ 23. ʄʦʜʝʣ ʟʘ ʧʨʝʜʚʠʹʘˁʝ ʧʨʦʠʟʚʦʜˁʝ ʨʘʞʠ 

 
 

ʊʘʙʝʣʘ 24. ʇʨʝʜʚʠʹʘˁʝ ʧʨʦʠʟʚʦʜˁʝ ʨʘʞʠ (2018-22) 

 
ʂʨʝʪʘˁʝ, ʘʣʠ ʠ ʦʩʮʠʣʘʮʠʿʝ ʫ ʧʨʦʠʟʚʦʜˁʠ ʨʘʞʠ, ʠʣʫʩʪʨʫʿʝ ʛʨʘʬʠʯʢʠ ʧʨʠʢʘʟ 

(ʛʨʘʬʠʢʦʥ 9), ʢʦʿʠ ʧʦʪʚʨʹʫʿʝ ʩʚʝ ʥʘʚʝʜʝʥʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʦʚʦʛ ʧʦʢʘʟʘʪʝˀʘ 

ʧʨʦʠʟʚʦʜˁʝ ʨʘʞʠ.  
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ɻʨʘʬʠʢʦʥ 9. ʂʨʝʪʘˁʝ ʧʨʦʠʟʚʦʜˁʝ ʨʘʞʠ 

Forecasts; Model:(1,1,0) 

Input: Proizvodnja raģi

0 1997 1999 2001 2003 2005 2007 2009 2011 2013 2015 2017 2019 2021

 Observed   Forecast   Ñ 95,0000%
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ʇʨʠʥʦʩ ʨʘʞʠ ʿʝ ʫ ʘʥʘʣʠʟʠʨʘʥʦʤ ʧʝʨʠʦʜʫ ʥʘʿʩʪʘʙʠʣʥʠʿʠ ʧʨʦʠʟʚʦʜʥʠ ʧʘʨʘʤʝʪʘʨ, ʥʘ 

ʰʪʘ ʫʢʘʟʫʿʫ ʥʠʩʢʘ ʚʨʝʜʥʦʩʪ ʢʦʝʬʠʮʠʿʝʥʪʘ ʚʘʨʠʿʘʮʠʿʝ. ʆʮʝˁʝʥʠ ʤʦʜʝʣ ʟʘ ʘʥʘʣʠʟʫ ʠ 

ʧʨʝʜʚʠʹʘˁʝ ʧʦʢʘʟʫʿʝ ʜʘ ʥʘ ʧʨʠʥʦʩ ʨʘʞʠ ʫ ʪʝʢʫ˂ʝʤ ʧʝʨʠʦʜʫ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʘʥ 

ʫʪʠʮʘʿ ʠʤʘ ʦʩʪʚʘʨʝʥʠ ʧʨʠʥʦʩ ʠʟ ʧʨʝʪʭʦʜʥʦʛ ʧʝʨʠʦʜʘ (ʪʘʙʝʣʘ 25). 

ʊʘʙʝʣʘ 25. ʄʦʜʝʣ ʟʘ ʧʨʝʜʚʠʹʘˁʝ ʧʨʠʥʦʩʘ ʨʘʞʠ 

 

ʇʨʝʜʚʠʹʝʥʝ ʚʨʝʜʥʦʩʪʠ ʧʨʠʥʦʩʘ ʨʘʞʠ ʟʘ ʧʝʪʦʛʦʜʠʰˁʠ ʧʝʨʠʦʜ (ʪʘʙʝʣʘ 26) ʧʦʢʘʟʫʿʫ 

ʧʨʠʩʫʩʪʚʦ ʦʩʮʠʣʘʮʠʿʘ ʫ ʧʨʠʥʦʩʠʤʘ ʠʟ ʛʦʜʠʥʝ ʫ ʛʦʜʠʥʫ. ʆʯʝʢʫʿʝ ʩʝ ʜʘ ʧʨʠʥʦʩ ʨʘʞʠ ʧʦ 

ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ ʥʘ ʢʨʘʿʫ ʧʝʨʠʦʜʘ ʧʨʝʜʚʠʹʘˁʘ ʙʫʜʝ ʥʘ ʥʠʚʦʫ ʦʜ 2,5 ʪ/ʭʘ, ʰʪʦ ʿʝ 

ʥʝʰʪʦ ʚʠʰʝ ʦʜ ʧʨʦʩʝʢʘ ʧʨʠʥʦʩʘ ʫ ʘʥʘʣʠʟʠʨʘʥʦʤ ʧʝʨʠʦʜʫ. ʅʘʚʝʜʝʥʝ ʟʘʢˀʫʯʢʝ 

ʧʦʪʚʨʹʫʿʝ ʠ ʛʨʘʬʠʯʢʠ ʧʨʠʢʘʟ ʢʨʝʪʘˁʘ ʧʨʠʥʦʩʘ ʫ ʘʥʘʣʠʟʠʨʘʥʦʤ ʧʝʨʠʦʜʫ, ʢʘʦ ʠ ʫ 

ʧʝʨʠʦʜʫ ʧʨʝʜʚʠʹʘˁʘ (ʛʨʘʬʠʢʦʥ 10). 
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ʊʘʙʝʣʘ 26. ʇʨʝʜʚʠʹʘˁʝ ʧʨʠʥʦʩʘ ʨʘʞʠ (2018- 2022)   

 

ɻʨʘʬʠʢʦʥ 10. ʂʨʝʪʘˁʝ ʧʨʠʥʦʩʘ ʨʘʞʠ 

Forecasts; Model:(1,1,0) 

Input: Prinos raģi

0 1997 1999 2001 2003 2005 2007 2009 2011 2013 2015 2017 2019 2021

 Observ ed   Forecast   Ñ 95,0000%

0,5

1,0

1,5

2,0

2,5

3,0

3,5

4,0
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2.3.3. ɸʥʘʣʠʟʘ ʠ ʧʨʝʜʚʠʹʘˁʝ ʧʨʦʠʟʚʦʜˁʝ ʿʝʯʤʘ 

Ăɱʝʯʘʤ ʧʨʝʜʩʪʘʚˀʘ ʟʥʘʯʘʿʥʫ ʨʘʪʘʨʩʢʫ ʙʠˀʢʫ ʛʜʝ ʩʝ ʦʜ ʫʢʫʧʥʝ ʩʚʝʪʩʢʝ ʧʨʦʠʟʚʦʜˁʝ, 

ʥʘʿʚʝ˂ʠ ʜʝʦ ʢʦʨʠʩʪʠ ʟʘ ʧʨʦʠʟʚʦʜˁʫ ʩʪʦʯʥʝ ʭʨʘʥʝ, ʟʘʪʠʤ ʟʘ ʧʨʦʠʟʚʦʜˁʫ ʩʣʘʜʘ, 2%ï 

3% ʟʘ ʠʩʭʨʘʥʫ ˀʫʜʠ ʠ ʦʢʦ 5% ʯʠʥʠ ʟʨʥʦ ʿʝʯʤʘ ʢʘʦ ʩʝʤʝʥʩʢʘ ʨʦʙʘñ (Ullrich, 2011). 

ʇʨʦʠʟʚʦʜʥʠ ʧʦʢʘʟʘʪʝˀʠ ʿʝʯʤʘ ʠʤʘʣʠ ʩʫ ʧʦʟʠʪʠʚʥʫ ʪʝʥʜʝʥʮʠʿʫ, ʘ ʧʨʦʩʝʯʥʘ ʧʦʚʨʰʠʥʘ 

ʦʚʝ ʞʠʪʘʨʠʮʝ ʠʟʥʦʩʠʣʘ ʿʝ ʩʢʦʨʦ 11,5 ʭʠˀʘʜʘ ʭʝʢʪʘʨʘ. ʅʘʿʤʘˁʝ ʟʘʙʝʣʝʞʝʥʘ ʧʦʚʨʰʠʥʘ 

ʙʠʣʘ ʿʝ ʥʘ ʧʦʯʝʪʢʫ ʧʦʩʤʘʪʨʘʥʦʛ ʧʝʨʠʦʜʘ ʠ ʠʟʥʦʩʠʣʘ ʿʝ 6,7 ʭʠˀʘʜʝ ʭʝʢʪʘʨʘ, ʘ ʥʘʿʚʝ˂ʘ 

ʧʨʝʢʦ 16 ʭʠˀʘʜʘ ʭʝʢʪʘʨʘ 2016. ʛʦʜʠʥʝ. ʇʦʚʨʰʠʥʝ ʧʦʜ ʿʝʯʤʦʤ ʠʤʘʿʫ ʫʤʝʨʝʥʠ 

ʚʘʨʠʿʘʙʠʣʪʝʪ ʠ ʫʤʝʨʝʥʫ ʩʪʦʧʫ ʧʦʨʘʩʪʘ ʫ ʘʥʘʣʠʟʠʨʘʥʦʤ ʧʝʨʠʦʜʫ. ʇʨʦʩʝʯʥʘ ʛʦʜʠʰˁʘ 

ʧʨʦʠʟʚʦʜˁʘ ʿʝʯʤʘ ʠʟʥʦʩʠʣʘ ʿʝ ʧʨʝʢʦ 35 ʭʠˀʘʜʘ ʪʦʥʘ ʠ ʢʨʝʪʘʣʘ ʩʝ ʫ ʠʥʪʝʨʚʘʣʫ ʦʜ ʦʢʦ 

15,5 ʭʠˀʘʜʘ ʪʦʥʘ 1996. ʜʦ ʧʨʝʢʦ 51 ʭʠˀʘʜʫ ʪʦʥʘ 2009. ʛʦʜʠʥʝ, ʧʦʢʘʟʫʿʫ˂ʠ ʨʝʣʘʪʠʚʥʦ 

ʚʠʩʦʢʫ ʚʘʨʠʿʘʙʠʣʥʦʩʪ ʧʦ ʛʦʜʠʥʘʤʘ ʧʦʩʤʘʪʨʘʥʦʛ ʧʝʨʠʦʜʘ. ɻʦʜʠʰˁʘ ʧʨʦʠʟʚʦʜˁʘ ʿʝ 

ʠʤʘʣʘ ʪʝʥʜʝʥʮʠʿʫ ʠʟʨʘʟʠʪʦʛ ʧʦʨʘʩʪʘ ʧʦ ʧʨʦʩʝʯʥʦʿ ʛʦʜʠʰˁʦʿ ʩʪʦʧʠ ʦʜ ʛʦʪʦʚʦ 5,5 

ʧʨʦʮʝʥʪʘ. ʇʨʦʩʝʯʘʥ ʧʨʠʥʦʩ ʦʜ 3 ʪʦʥʝ ʧʦ ʭʝʢʪʘʨʫ ʚʘʨʠʨʘʦ ʿʝ ʛʦʪʦʚʦ ʠʜʝʥʪʠʯʥʦ ʢʘʦ ʠ 
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ʧʦʚʨʰʠʥʝ. ʄʠʥʠʤʘʣʥʠ ʧʨʠʥʦʩ ʿʝʯʤʘ ʟʘʙʝʣʝʞʝʥ ʿʝ 2003. ʛʦʜʠʥʝ, ʘ ʤʘʢʩʠʤʘʣʥʠ 

ʧʨʠʥʦʩ ʫ ʧʦʩʣʝʜˁʦʿ ʛʦʜʠʥʠ ʘʥʘʣʠʟʠʨʘʥʦʛ ʧʝʨʠʦʜʘ. ʇʨʠʥʦʩ ʠʤʘ ʩʢʦʨʦ ʠʜʝʥʪʠʯʥʝ, 

ʫʤʝʨʝʥʦ ʧʦʟʠʪʠʚʥʝ ʪʝʥʜʝʥʮʠʿʝ ʨʘʩʪʘ ʢʘʦ ʠ ʧʦʚʨʰʠʥʘ ʧʦʜ ʿʝʯʤʦʤ (ʪʘʙʝʣʘ 27). 

ʊʘʙʝʣʘ 27. ʆʩʥʦʚʥʠ ʧʨʦʠʟʚʦʜʥʠ ʧʦʢʘʟʘʪʝˀʠ ʿʝʯʤʘ ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʧʩʢʦʿ (1996-2017) 

ʇʦʢʘʟʘʪʝˀʠ 

ʧʨʦʠʟʚʦʜˁʝ 

ʇʨʦʩʝʯʥʘ 

ʚʨʝʜʥʦʩʪ 

ʀʥʪʝʨʚʘʣ ʚʘʨʠʿʘʮʠʿʝ 
ʂʦʝʬʠʮʠʿʝʥʪ 

ʚʘʨʠʿʘʮʠʿʝ (%) 

ʉʪʦʧʘ 

ʧʨʦʤʝʥʝ 

(%) ʄʠʥʠʤʫʤ ʄʘʢʩʠʤʫʤ 

ʇʦʚʨʰʠʥʘ (ʭʘ) 11.444 6.734 16.178 15,42 2,67 

ʇʨʦʠʟʚʦʜˁʘ 

(ʪ) 
35.357 15.429 51.420 25,62 5,45 

ʇʨʠʥʦʩ (ʪ/ʭʘ) 3,05 1,98 4,00 16,32 2,69 

 

ʆʜ ʧʨʦʠʟʚʦʜʥʠʭ ʧʦʢʘʟʘʪʝˀʘ ʿʝʯʤʘ, ʧʦʚʨʰʠʥʘ ʠʤʘ ʥʘʿʩʪʘʙʠʣʥʠʿʝ ʢʨʝʪʘˁʝ. ʄʦʜʝʣ ʟʘ 

ʘʥʘʣʠʟʫ ʠ ʧʨʝʜʚʠʹʘˁʝ ʢʨʝʪʘˁʘ ʧʦʚʨʰʠʥʘ ʿʝʯʤʘ (ʪʘʙʝʣʘ 28) ʧʦʢʘʟʫʿʝ ʜʘ ʥʘ ʥʠʚʦ 

ʧʦʚʨʰʠʥʘ ʪʝʢʫ˂ʝ ʛʦʜʠʥʝ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʠʤʘ ʧʦʚʨʰʠʥʘ ʢʦʿʫ ʿʝ ʿʝʯʘʤ 

ʠʤʘʦ ʫ ʧʨʝʪʭʦʜʥʦʤ ʧʝʨʠʦʜʫ.  

ʊʘʙʝʣʘ 28. ʄʦʜʝʣ ʟʘ ʧʨʝʜʚʠʹʘˁʝ ʧʦʚʨʰʠʥʝ ʿʝʯʤʘ 

 

ʊʝʥʜʝʥʮʠʿʘ ʧʦʚʝ˂ʘˁʘ ʧʦʚʨʰʠʥʘ ʢʦʿʝ ʟʘʫʟʠʤʘ ʿʝʯʘʤ ʙʠ˂ʝ ʥʘʩʪʘʚˀʝʥʘ ʠ ʫ ʧʝʨʠʦʜʫ 

ʧʨʝʜʚʠʹʘˁʘ. ʊʦ ʧʦʢʘʟʫʿʫ ʚʨʝʜʥʦʩʪʠ ʧʦʚʨʰʠʥʘ ʧʨʝʜʚʠʹʝʥʝ ʥʘ ʦʩʥʦʚʫ ʦʜʘʙʨʘʥʦʛ 

ʤʦʜʝʣʘ ARIMA (1,1,0) (ʪʘʙʝʣʘ 29). ʅʘ ʢʨʘʿʫ ʧʝʨʠʦʜʘ ʧʨʝʜʚʠʹʘˁʘ ʿʝʯʘʤ ˂ʝ ʙʠʪʠ 

ʟʘʩʪʫʧˀʝʥ ʥʘ ʦʢʦ 15.000 ʭʘ, ʰʪʦ ʿʝ ʦʢʦ 35 % ʚʠʰʝ ʦʜ ʧʨʦʩʝʯʥʝ ʧʦʚʨʰʠʥʝ ʫ 

ʘʥʘʣʠʟʠʨʘʥʦʤ ʧʝʨʠʦʜʫ. 
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ʊʘʙʝʣʘ 29. ʇʨʝʜʚʠʹʘˁʝ ʧʦʚʨʰʠʥʝ ʿʝʯʤʘ (2018-2022) 

 

ɻʨʘʬʠʯʢʠ ʧʨʠʢʘʟ ʢʨʝʪʘˁʘ ʧʦʚʨʰʠʥʘ (ʛʨʘʬʠʢʦʥ 11) ʠʣʫʩʪʨʫʿʝ ʥʘʚʝʜʝʥʝ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʦʚʦʛ ʧʨʦʠʟʚʦʜʥʦʛ ʧʘʨʘʤʝʪʨʘ ʿʝʯʤʘ. 

ɻʨʘʬʠʢʦʥ 11. ʂʨʝʪʘˁʝ ʧʦʚʨʰʠʥʝ ʿʝʯʤʘ 

Forecasts; Model:(1,1,0) 

Input: Povrġina jeļma

0 1997 1999 2001 2003 2005 2007 2009 2011 2013 2015 2017 2019 2021

 Observed   Forecast   Ñ 95,0000%
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ʆʜ ʧʨʦʠʟʚʦʜʥʠʭ ʧʦʢʘʟʘʪʝˀʘ ʿʝʯʤʘ, ʫʢʫʧʥʘ ʧʨʦʠʟʚʦʜˁʘ ʧʦʢʘʟʫʿʝ ʥʘʿʚʝ˂ʠ 

ʚʘʨʠʿʘʙʠʣʠʪʝʪ, ʘʣʠ ʠ ʥʘʿʚʝ˂ʠ ʧʨʦʩʝʯʘʥ ʧʦʨʘʩʪ ʫ ʘʥʘʣʠʟʠʨʘʥʦʤ ʧʝʨʠʦʜʫ. ʀʟʘʙʨʘʥʠ ʠ 

ʦʮʝˁʝʥʠ ʤʦʜʝʣ ʟʘ ʘʥʘʣʠʟʫ ʠ ʧʨʝʜʚʠʹʘˁʝ ʧʨʦʠʟʚʦʜˁʝ ʿʝʯʤʘ ʧʦʢʘʟʫʿʝ ʜʘ ʥʘ ʥʠʚʦ 

ʧʨʦʠʟʚʦʜˁʝ ʫ ʪʝʢʫ˂ʦʿ ʛʦʜʠʥʠ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʠʤʘ ʦʩʪʚʘʨʝʥʠ ʥʠʚʦ 

ʧʨʦʠʟʚʦʜˁʝ ʿʝʯʤʘ ʠʟ ʧʨʝʪʭʦʜʥʝ ʛʦʜʠʥʝ (ʪʘʙʝʣʘ 30). 

 

 

 

 



ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ                                                                            ʄʠʨʦʩʣʘʚ ʅʝʜʝˀʢʦʚʠ˂ 

 

 

47 

ʊʘʙʝʣʘ 30. ʄʦʜʝʣ ʟʘ ʧʨʝʜʚʠʹʘˁʝ ʧʨʦʠʟʚʦʜˁʝ ʿʝʯʤʘ 

 

ʇʨʝʜʚʠʹʝʥʝ ʚʨʝʜʥʦʩʪʠ ʧʨʦʠʟʚʦʜˁʝ ʿʝʯʤʘ ʥʘ ʦʩʥʦʚʫ ʦʜʘʙʨʘʥʦʛ ʤʦʜʝʣʘ (ʪʘʙʝʣʘ 31) 

ʧʦʢʘʟʫʿʫ ʜʘ ˂ʝ ʩʝ ʪʝʥʜʝʥʮʠʿʘ ʧʦʨʘʩʪʘ ʧʨʦʠʟʚʦʜˁʝ ʠʟ ʘʥʘʣʠʟʠʨʘʥʦʛ ʧʝʨʠʦʜʘ, 

ʥʘʩʪʘʚʠʪʠ ʠ ʫ ʥʘʨʝʜʥʠʭ ʧʝʪ ʛʦʜʠʥʘ, ʘ ʦʯʝʢʫʿʝ ʩʝ ʜʘ ʥʘ ʢʨʘʿʫ ʧʨʝʜʠʢʮʠʦʥʦʛ ʧʝʨʠʦʜʘ 

ʧʨʦʠʟʚʦʜˁʘ ʿʝʯʤʘ ʙʫʜʝ ʥʘ ʥʠʚʦʫ ʦʜ 54.540 ʪʦʥʘ, ʰʪʦ ʿʝ ʟʘ ʩʢʦʨʦ 36 % ʚʠʰʝ ʦʜ 

ʧʨʦʩʝʢʘ ʫ ʧʨʝʪʭʦʜʥʦʤ ʧʝʨʠʦʜʫ, ʦʜʥʦʩʥʦ ʥʘ ʥʠʚʦʫ ʧʨʝʢʦ ʦʩʪʚʘʨʝʥʝ ʤʘʢʩʠʤʘʣʥʝ 

ʛʦʜʠʰˁʝ ʧʨʦʠʟʚʦʜˁʝ ʠʟ 2009. ʛʦʜʠʥʝ. 

ʊʘʙʝʣʘ 31. ʇʨʝʜʚʠʹʘˁʝ ʧʨʦʠʟʚʦʜˁʝ ʿʝʯʤʘ (2018-22) 

 

ʅʘʚʝʜʝʥʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʧʨʦʠʟʚʦʜˁʝ ʿʝʯʤʘ ʧʦʪʚʨʹʫʿʝ ʠ ʛʨʘʬʠʯʢʠ ʧʨʠʢʘʟ ʢʨʝʪʘˁʘ 

ʧʨʦʠʟʚʦʜˁʝ ʫ ʘʥʘʣʠʟʠʨʘʥʦʤ ʧʝʨʠʦʜʫ ʠ ʫ ʧʝʨʠʦʜʫ ʧʨʝʜʚʠʹʘˁʘ (ʛʨʘʬʠʢʦʥ 12). 
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ɻʨʘʬʠʢʦʥ 12. ʂʨʝʪʘˁʝ ʧʨʦʠʟʚʦʜˁʝ ʿʝʯʤʘ 

Forecasts; Model:(1,1,0) 

Input: Proizvodnja jeļma

0 1997 1999 2001 2003 2005 2007 2009 2011 2013 2015 2017 2019 2021

 Observed   Forecast   Ñ 95,0000%
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ʇʨʠʥʦʩ ʿʝʯʤʘ ʢʘʦ ʠ ʧʦʚʨʰʠʥʝ ʠ ʧʨʦʠʟʚʦʜˁʘ ʫ ʘʥʘʣʠʟʠʨʘʥʦʤ ʧʝʨʠʦʜʫ ʧʦʢʘʟʫʿʝ 

ʪʝʥʜʝʥʮʠʿʫ ʧʦʨʘʩʪʘ. ʆʮʝˁʝʥʠ ʤʦʜʝʣ ʧʦʢʘʟʫʿʝ ʜʘ ʥʘ ʦʩʪʚʘʨʝʥʠ ʧʨʠʥʦʩ ʫ ʪʝʢʫ˂ʝʤ 

ʧʝʨʠʦʜʫ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʠʤʘʿʫ ʧʨʠʥʦʩʠ ʠʟ ʧʨʝʪʭʦʜʥʝ ʪʨʠ ʛʦʜʠʥʝ (ʪʘʙʝʣʘ 

32). 

ʊʘʙʝʣʘ 32. ʄʦʜʝʣ ʟʘ ʧʨʝʜʚʠʹʘˁʝ ʧʨʠʥʦʩʘ ʿʝʯʤʘ 

 

ʆʯʝʢʠʚʘʥʝ ʚʨʝʜʥʦʩʪʠ ʧʨʠʥʦʩʘ ʫ ʧʝʨʠʦʜʫ ʧʨʝʜʚʠʹʘˁʘ (ʪʘʙʝʣʘ 33) ʧʦʢʘʟʫʿʫ ʜʘ ˂ʝ 

ʧʨʠʥʦʩʝ ʿʝʯʤʘ ʫ ʥʘʨʝʜʥʠʭ ʧʝʪ ʛʦʜʠʥʘ ʢʘʨʘʢʪʝʨʠʩʘʪʠ ʦʩʮʠʣʘʮʠʿʝ ʠʟ ʛʦʜʠʥʝ ʫ ʛʦʜʠʥʫ, ʘ 

ʢʨʝʪʘ˂ʝ ʩʝ ʦʜ ʤʠʥʠʤʘʣʥʠʭ 3,08 ʪʦʥʘ ʜʦ ʤʘʢʩʠʤʘʣʥʠʭ 4,26 ʪʦʥʘ ʧʦ ʭʝʢʪʘʨʫ, ʰʪʦ ʿʝ 

ʚʠʰʝ ʠ ʦʜ ʦʩʪʚʘʨʝʥʦʛ ʤʘʢʩʠʤʘʣʥʦʛ ʧʨʠʥʦʩʘ ʫ ʘʥʘʣʠʟʠʨʘʥʦʤ ʧʝʨʠʦʜʫ.  
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ʊʘʙʝʣʘ 33. ʇʨʝʜʚʠʹʘˁʝ ʧʨʠʥʦʩʘ ʿʝʯʤʘ (2018-22) 

 

ɻʨʘʬʠʯʢʠ ʧʨʠʢʘʟ ʢʨʝʪʘˁʘ ʧʨʠʥʦʩʘ ʿʝʯʤʘ ʧʦʪʚʨʹʫʿʝ ʥʘʚʝʜʝʥʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʦʚʦʛ 

ʧʨʦʠʟʚʦʜʥʦʛ ʧʘʨʘʤʝʪʨʘ (ʛʨʘʬʠʢʦʥ 13). ʀʘʢʦ ʩʝ ʫʦʯʘʚʘ ʪʝʥʜʝʥʮʠʿʘ ʧʦʨʘʩʪʘ ʧʨʠʥʦʩʘ, 

ʿʘʩʥʦ ʩʝ ʫʦʯʘʚʘʿʫ ʠ ʦʩʮʠʣʘʮʠʿʝ ʠʟ ʛʦʜʠʥʝ ʫ ʛʦʜʠʥʫ ʘʥʘʣʠʟʠʨʘʥʦʛ ʧʝʨʠʦʜʘ, ʘʣʠ ʠ 

ʧʝʨʠʦʜʘ ʧʨʝʜʚʠʹʘˁʘ. 

ɻʨʘʬʠʢʦʥ 13. ʂʨʝʪʘˁʝ ʧʨʠʥʦʩʘ ʿʝʯʤʘ 

Forecasts; Model:(3,1,0)(0,1,0) 

Input: Prinos jeļma
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2.3.4. ɸʥʘʣʠʟʘ ʠ ʧʨʝʜʚʠʹʘˁʝ ʧʨʦʠʟʚʦʜˁʝ ʦʚʩʘ 

Ăʆʚʘʩ ʩʝ ʫʛʣʘʚʥʦʤ ʫʧʦʪʨʝʙˀʘʚʘ ʟʘ ʠʩʭʨʘʥʫ ʩʪʦʢʝ, ʥʘʨʦʯʠʪʦ ʢʦˁʘ, ʢʨʤʘʯʘ, ʘ ʢʦʜ 

ʢʨʘʚʘ ʧʦʚʝ˂ʘʚʘ ʤʣʝʯʥʦʩʪ, ʜʦʢ ʢʦʜ ʞʠʚʠʥʝ ʩʤʘˁʫʿʝ ʤʦʨʪʘʣʠʪʝʪ ʠ ʩʪʠʤʫʣʠʰʝ ʢʦʢʦʰʢʝ 

ʥʦʩʠˀʝñ (ʄʘʢʩʠʤʦʚʠ˂, 1998). ʇʦʢʘʟʘʪʝˀʠ ʧʨʦʠʟʚʦʜˁʝ ʦʚʩʘ ʠʤʘʣʠ ʩʫ ʫʛʣʘʚʥʦʤ 

ʦʧʘʜʘʿʫ˂ʫ ʪʝʥʜʝʥʮʠʿʫ ʫ ʘʥʘʣʠʟʠʨʘʥʦʤ ʧʝʨʠʦʜʫ. ʊʦ ʩʝ ʥʘʨʦʯʠʪʦ ʦʜʥʦʩʠʣʦ ʥʘ 

ʧʦʚʨʰʠʥʝ ʧʦʜ ʦʚʦʤ ʨʘʪʘʨʩʢʦʤ ʚʨʩʪʦʤ, ʢʦʿʝ ʩʫ ʦʧʘʜʘʣʝ ʧʦ ʧʨʦʩʝʯʥʦ ʿʛʦʜʠʰˁʦʿ ʩʪʦʧʠ 

ʧʨʦʤʝʥʝ ʚʝ˂ʦʿ ʦʜ 4 ʧʨʦʮʝʥʪʘ. ɿʘʙʝʣʝʞʝʥʘ ʿʝ ʠ ʚʝʣʠʢʘ ʥʝʩʪʘʙʠʣʥʦʩʪ ʟʘʩʝʿʘʥʠʭ 

ʧʦʚʨʰʠʥʘ ʧʦʜ ʦʚʩʝʤ, ʦ ʯʝʤʫ ʩʚʝʜʦʯʠ ʚʠʩʦʢ ʢʦʝʬʠʮʠʿʝʥʪ ʚʘʨʠʿʘʮʠʿʝ. ʇʨʦʩʝʯʥʘ 



ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ                                                                            ʄʠʨʦʩʣʘʚ ʅʝʜʝˀʢʦʚʠ˂ 

 

 

50 

ʧʦʚʨʰʠʥʘ ʧʦʜ ʦʚʩʦʤ ʙʠʣʘ ʿʝ 13 ʭʠˀʘʜʘ ʭʝʢʪʘʨʘ ʘ ʚʘʨʠʨʘʣʘ ʿʝ ʦʜ ʤʘʢʩʠʤʘʣʥʠʭ 24 

ʭʠˀʘʜʝ ʭʝʢʪʘʨʘ 1999. ʛʦʜʠʥʝ, ʜʦ ʤʠʥʠʤʘʣʥʠʭ 5,5 ʭʠˀʘʜʘ ʭʝʢʪʘʨʘ ʫ ʧʦʩʣʝʜˁʦʿ ʛʦʜʠʥʠ 

ʧʦʩʤʘʪʨʘʥʦʛ ʧʝʨʠʦʜʘ, ʦʜʥʦʩʥʦ 2017. ʛʦʜʠʥʠ. ʇʨʦʩʝʯʥʘ ʛʦʜʠʰˁʘ ʧʨʦʠʟʚʦʜˁʘ, ʢʦʿʘ ʿʝ 

ʠʟʥʦʩʠʣʘ ʥʝʰʪʦ ʧʨʝʢʦ 30 ʭʠˀʘʜʘ ʭʝʢʪʘʨʘ ʙʝʣʝʞʠ ʫʧʦʣʘ ʤʘˁʫ ʩʪʦʧʫ ʧʘʜʘ ʥʝʛʦ 

ʧʦʚʨʰʠʥʝ, ʰʪʦ ʿʝ ʧʦʩʣʝʜʠʮʘ ʪʝʥʜʝʥʮʠʿʘ ʧʦʚʝ˂ʘˁʘ ʧʨʠʥʦʩʘ, ʧʦ ʩʪʦʧʠ ʦʜ ʧʨʝʢʦ 2 

ʧʨʦʮʝʥʪʘ ʛʦʜʠʰˁʝ. ɺʘʨʠʿʘʙʠʣʥʦʩʪ ʧʨʦʠʟʚʦʜˁʝ ʚʠʩʦʢʘ ʿʝ ʠ ʩʣʠʯʥʘ ʚʘʨʠʿʘʙʠʣʥʦʩʪʠ 

ʧʦʚʨʰʠʥʘ. ʇʨʦʩʝʯʘʥ ʧʨʠʥʦʩ ʦʚʩʘ ʦʜ 2,4 ʪʦʥʝ ʧʦ ʭʝʢʪʘʨʫ, ʚʘʨʠʨʘʦ ʿʝ ʫ ʠʥʪʝʨʚʘʣʫ ʦʜ 

1,7 ʪʦʥʘ ʧʦ ʭʝʢʪʘʨʫ 2003. ʛʦʜʠʥʝ ʧʘ ʜʦ 2,9 ʪʦʥʘ ʧʦ ʭʝʢʪʘʨʫ ʢʦʿʝ ʩʫ ʟʘʙʝʣʝʞʝʥʝ ʫ ʪʨʠ 

ʥʘʚʨʘʪʘ ʠ ʪʦ 2013, 2016 ʠ 2017. ʛʦʜʠʥʝ, ʠ ʫʟ ʨʝʣʘʪʠʚʥʦ ʥʠʟʘʢ ʢʦʝʬʠʮʠʿʝʥʪ ʚʘʨʠʿʘʮʠʿʝ 

(ʪʘʙʝʣʘ 34). 

ʊʘʙʝʣʘ 34. ʆʩʥʦʚʥʠ ʧʨʦʠʟʚʦʜʥʠ ʧʦʢʘʟʘʪʝˀʠ ʦʚʩʘ ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʧʩʢʦʿ (1996-2017) 

ʇʦʢʘʟʘʪʝˀʠ 

ʧʨʦʠʟʚʦʜˁʝ 

ʇʨʦʩʝʯʥʘ 

ʚʨʝʜʥʦʩʪ 

ʀʥʪʝʨʚʘʣ ʚʘʨʠʿʘʮʠʿʝ 
ʂʦʝʬʠʮʠʿʝʥʪ 

ʚʘʨʠʿʘʮʠʿʝ (%) 

ʉʪʦʧʘ 

ʧʨʦʤʝʥʝ 

(%) ʄʠʥʠʤʫʤ ʄʘʢʩʠʤʫʤ 

ʇʦʚʨʰʠʥʘ 

(ʭʘ) 
13.026 5.481 23.940 47,21 -4,36 

ʇʨʦʠʟʚʦʜˁʘ 

(ʪ) 
30.404 11.247 55.816 44,15 -2,14 

ʇʨʠʥʦʩ (ʪ/ʭʘ) 2,39 1,71 2,90 14,99 2,19 

 

ʆʚʘʩ ʿʝ ʞʠʪʘʨʠʮʘ ʢʦʜ ʢʦʿʝ ʿʝ ʫ ʘʥʘʣʠʟʠʨʘʥʦʤ ʧʝʨʠʦʜʫ ʧʨʠʩʫʪʥʘ ʪʝʥʜʝʥʮʠʿʘ ʩʤʘˁʝˁʘ 

ʧʦʚʨʰʠʥʘ. ʄʦʜʝʣ ʟʘ ʘʥʘʣʠʟʫ ʠ ʧʨʝʜʚʠʹʘˁʝ ʧʦʚʨʠhʥʘ ʦʚʩʘ ʧʦʢʘʟʫʿʝ ʜʘ ʥʘ ʥʠʚʦ 

ʧʦʚʨʰʠʥʘ ʪʝʢʫ˂ʝ ʛʦʜʠʥʝ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʠʤʘʿʫ ʧʦʚʨʰʠʥʝ ʢʦʿʝ ʿʝ ʦʚʘ 

ʞʠʪʘʨʠʮʘ ʟʘʫʟʠʤʘʣʘ ʫ ʧʨʝʪʭʦʜʥʝ ʜʚʝ ʛʦʜʠʥʝ (ʪʘʙʝʣʘ 35). 

ʊʘʙʝʣʘ 35. ʄʦʜʝʣ ʟʘ ʧʨʝʜʚʠʹʘˁʝ ʧʦʚʨʰʠʥʝ ʦʚʩʘ 

 

ɿʘ ʨʘʟʣʠʢʫ ʦʜ ʘʥʘʣʠʟʠʨʘʥʦʛ ʧʝʨʠʦʜʘ, ʫ ʧʝʨʠʦʜʫ ʧʨʝʜʚʠʹʘˁʘ ʦʯʝʢʫʿʝ ʩʝ ʧʦʨʘʩʪ 

ʧʦʚʨʰʠʥʘ ʢʦʿʝ ˂ʝ ʟʘʫʟʠʤʘʪʠ ʦʚʘʩ ʠʟ ʧʝʨʠʦʜʘ ʫ ʧʝʨʠʦʜ, ʘʣʠ ʪʦ ˂ʝ ʠ ʜʘˀʝ ʙʠʪʠ ʜʘʣʝʢʦ 

ʤʘˁʘ ʧʦʚʨʰʠʥʘ ʦʜ ʧʨʦʩʝʯʥʝ, ʘ ʢʘʤʦʣʠ ʤʘʢʩʠʤʘʣʥʦ ʟʘʙʝʣʝʞʝʥʝ ʧʦʚʨʰʠʥʝ ʫ 

ʘʥʘʣʠʟʠʨʘʥʦʤ ʧʝʨʠʦʜʫ (ʪʘʙʝʣʘ 36). 
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ʊʘʙʝʣʘ 36. ʇʨʝʜʚʠʹʘˁʝ ʧʦʚʨʰʠʥʝ ʦʚʩʘ (2018-22) 

 

ʂʨʝʪʘˁʝ ʧʦʚʨʰʠʥʘ ʦʚʩʘ ʧʨʠʢʘʟʘʥʦ ʿʝ ʥʘ ʛʨʘʬʠʢʦʥʫ 14. ɻʨʘʬʠʢʦʥ ʧʦʢʘʟʫʿʝ ʜʘ ʿʝ ʫ 

ʧʦʯʝʪʥʠʤ ʛʦʜʠʥʘʤʘ ʘʥʘʣʠʟʠʨʘʥʦʛ ʧʝʨʠʦʜʘ ʧʦʚʨʰʠʥʘ ʦʚʩʘ ʙʠʣʘ ʥʘ ʥʠʚʦʫ ʦʜ ʦʢʦ 

24.000 ʭʝʢʪʘʨʘ, ʥʘʢʦʥ ʯʝʢʘ ʿʝ ʫʩʣʝʜʠʦ ʧʘʜ ʫ ʟʘʩʪʫʧˀʝʥʦʩʪʠ ʦʚʝ ʞʠʪʘʨʠʮʝ. ɻʨʘʬʠʢʦʥ, 

ʪʘʢʦʹʝ ʧʦʢʘʟʫʿʝ ʜʘ ʩʝ ʫ ʥʘʨʝʜʥʠʭ ʧʝʪ ʛʦʜʠʥʘ ʦʯʝʢʫʿʝ ʧʦʨʘʩʪ ʧʦʚʨʰʠʥʘ ʦʚʩʘ, ʘʣʠ ʠ ʜʘ 

ʫ ʪʦʤ ʧʝʨʠʦʜʫ ʥʝ˂ʝ ʜʦʩʪʠ˂ʠ ʥʠ ʥʠʚʦ ʦʜ 65% ʧʨʦʩʝʯʥʠʭ, ʦʜʥʦʩʥʦ 35% ʤʘʢʩʠʤʘʣʥʠʭ 

ʧʦʚʨʰʠʥʘ ʠʟ ʘʥʘʣʠʟʠʨʘʥʦʛ ʧʝʨʠʦʜʘ. 

ɻʨʘʬʠʢʦʥ 14. ʂʨʝʪʘˁʝ ʧʦʚʨʰʠʥʝ ʦʚʩʘ 

Forecasts; Model:(2,0,0) 

Input: Povrġina ovsa
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ʇʨʦʠʟʚʦʜˁʘ ʦʚʩʘ ʿʝ ʪʘʢʦʹʝ ʧʦʢʘʟʠʚʘʣʘ ʪʝʥʜʝʥʮʠʿʫ ʩʤʘˁʝˁʘ, ʘ ʦʮʝˁʝʥʠ ʤʦʜʝʣ 

ʧʦʢʘʟʫʿʝ ʜʘ ʥʘ ʦʩʪʚʘʨʝʥʫ ʧʨʦʠʟʚʦʜˁʫ ʫ ʪʝʢʫ˂ʝʤ ʧʝʨʠʦʜʫ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ 

ʠʤʘ ʥʠʚʦ ʧʨʦʠʟʚʦʜˁʝ ʠʟ ʧʨʝʪʭʦʜʥʦʛ ʧʝʨʠʦʜʘ (ʪʘʙʝʣʘ 37). 
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ʊʘʙʝʣʘ 37. ʄʦʜʝʣ ʟʘ ʧʨʝʜʚʠʹʘˁʝ ʧʨʦʠʟʚʦʜˁʝ ʦʚʩʘ 

 

ʅʘ ʦʩʥʦʚʫ ʦʜʘʙʨʘʥʦʛ ʠ ʦʮʝˁʝʥʦʛ ʤʦʜʝʣʘ ʧʨʝʜʚʠʹʝʥʦ ʿʝ ʢʨʝʪʘˁʝ ʧʨʦʠʟʚʦʜˁʝ ʦʚʩʘ ʟʘ 

ʧʝʨʠʦʜ 2018-22. ʛʦʜʠʥʘ. ʇʨʝʜʚʠʹʝʥʝ ʚʨʝʜʥʦʩʪʠ (ʪʘʙʝʣʘ 38) ʧʦʢʘʟʫʿʫ ʧʦʨʘʩʪ 

ʧʨʦʠʟʚʦʜˁʝ ʦʚʩʘ ʠʟ ʛʦʜʠʥʝ ʫ ʛʦʜʠʥʫ ʧʨʝʜʠʢʮʠʦʥʦʛ ʧʝʨʠʦʜʘ, ʘʣʠ ʩʝ ʫʦʯʘʚʘ ʜʘ ˂ʝ ʙʝʟ 

ʦʙʟʠʨʘ ʥʘ ʧʦʨʘʩʪ, ʧʨʦʠʟʚʦʜˁʘ ʦʚʩʘ ʙʠʪʠ ˂ʝ ʥʠʞʘ ʦʜ ʧʨʦʩʝʯʥʝ ʧʨʦʠʟʚʦʜˁʝ ʫ 

ʘʥʘʣʠʟʠʨʘʥʦʤ ʧʝʨʠʦʜʫ. 

ʊʘʙʝʣʘ 38. ʇʨʝʜʚʠʹʘˁʝ ʧʨʦʠʟʚʦʜˁʝ ʦʚʩʘ (2018-22) 

 

ɻʨʘʬʠʯʢʠ ʧʨʠʢʘʟ ʢʨʝʪʘˁʘ ʧʨʦʠʟʚʦʜˁʝ ʦʚʩʘ (ʛʨʘʬʠʢʦʥ 15) ʧʦʪʚʨʹʫʿʝ ʥʘʧʨʝʜ 

ʥʘʚʝʜʝʥʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʦʚʦʛ ʧʨʦʠʟʚʦʜʥʦʛ ʧʘʨʘʤʝʪʨʘ. 
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ɻʨʘʬʠʢʦʥ 15. ʂʨʝʪʘˁʝ ʧʨʦʠʟʚʦʜˁʝ ʦʚʩʘ 

Forecasts; Model:(1,0,0) 

Input: Proizvodnja ovsa
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0

10000

20000

30000

40000

50000

60000

70000

0

10000

20000

30000

40000

50000

60000

70000

 

 

ʇʨʠʥʦʩ ʦʚʩʘ ʿʝ ʿʝʜʠʥʠ ʧʨʦʠʟʚʦʜʥʠ ʧʦʢʘʟʘʪʝˀ ʢʦʿʠ ʿʝ ʫ ʘʥʘʣʠʟʠʨʘʥʦʤ ʧʝʨʠʦʜʫ 

ʧʦʢʘʟʠʚʘʦ ʪʝʥʜʝʥʮʠʿʫ ʧʦʨʘʩʪʘ. ʄʦʜʝʣ ʟʘ ʘʥʘʣʠʟʫ ʠ ʧʨʝʜʚʠʹʘˁʝ ʧʨʠʥʦʩʘ ʦʚʩʘ 

ʧʦʢʘʟʫʿʝ ʜʘ ʥʘ ʦʩʪʚʘʨʝʥʠ ʧʨʠʥʦʩ ʫ ʪʝʢʫ˂ʝʤ ʧʝʨʠʦʜʫ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʠʤʘ 

ʩʣʫʯʘʿʥʠ ʧʨʦʮʝʩ ʠʟ ʧʨʝʪʭʦʜʥʦʛ ʧʝʨʠʦʜʘ (ʪʘʙʝʣʘ 39). 

ʊʘʙʝʣʘ 39. ʄʦʜʝʣ ʟʘ ʧʨʝʜʚʠʹʘˁʝ ʧʨʠʥʦʩʘ ʦʚʩʘ 

 

ʇʨʝʜʚʠʹʝʥʝ ʚʨʝʜʥʦʩʪʠ ʧʨʠʥʦʩʘ ʥʘ ʦʩʥʦʚʫ ʦʜʘʙʨʘʥʦʛ ʤʦʜʝʣʘ ʧʦʢʘʟʫʿʫ ʜʘ ˂ʝ ʧʨʠʥʦʩʠ 

ʦʚʩʘ ʙʝʣʝʞʠʪʠ ʧʦʨʘʩʪ ʠʟ ʛʦʜʠʥʝ ʫ ʛʦʜʠʥʫ ʧʨʝʜʠʢʮʠʦʥʦʛ ʧʝʨʠʦʜʘ (ʪʘʙʝʣʘ 40), ʪʝ ʜʘ ˂ʝ 

ʫ ʟʘʜˁʦʿ ʛʦʜʠʥʠ ʧʨʝʜʠʢʮʠʦʥʦʛ ʧʝʨʠʦʜʘ ʧʨʝʤʘʰʠʪʠ ʤʘʢʩʠʤʘʣʥʦ ʦʩʪʚʘʨʝʥʠ ʧʨʠʥʦʩ ʫ 

ʘʥʘʣʠʟʠʨʘʥʦʤ ʧʝʨʠʦʜʫ. 
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ʊʘʙʝʣʘ 40. ʇʨʝʜʚʠʹʘˁʝ ʧʨʠʥʦʩʘ ʦʚʩʘ (2018-22) 

 

ɻʨʘʬʠʯʢʠ ʧʨʠʢʘʟ ʢʨʝʪʘˁʘ ʧʨʠʥʦʩʘ ʦʚʩʘ ʧʦʪʚʨʹʫʿʝ ʫʦʯʝʥʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʦʚʦʛ 

ʧʨʦʠʟʚʦʜʥʦʛ ʧʦʢʘʟʘʪʝˀʘ, ʢʘʢʦ ʫ ʘʥʘʣʠʟʠʨʘʥʦʤ, ʪʘʢʦ ʠ ʫ ʧʝʨʠʦʜʫ ʧʨʝʜʚʠʹʘˁʘ 

(ʛʨʘʬʠʢʦʥ 16). 

ɻʨʘʬʠʢʦʥ 16. ʂʨʝʪʘˁʝ ʧʨʠʥʦʩʘ ʦʚʩʘ 

Forecasts; Model:(1,1,1) 

Input: Prinos ovsa
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2.3.5. ɸʥʘʣʠʟʘ ʠ ʧʨʝʜʚʠʹʘˁʝ ʧʨʦʠʟʚʦʜˁʝ ʢʫʢʫʨʫʟʘ 

ʇʨʠʚʨʝʜʥʠ ʟʥʘʯʘʿ ʢʫʢʫʨʫʟʘ ʿʝ ʫ ʠʩʢʦʨʠʰ˂ʘʚʘʫˁ ʩʢʦʨʦ ʮʝʣʝ ʥʘʜʟʝʤʥʝ ʙʠʦʤʘʩʝ ʙʠˀʢʝ. 

ʈʘʟʣʠʯʠʪʠʤ ʪʝʭʥʦʣʦʰʢʠʤ ʧʦʩʪʫʧʮʠʤʘ ʤʦʛʫ˂ʝ ʿʝ ʦʜ ʙʠˀʢʝ ʢʫʢʫʨʫʟʘ ʧʨʦʠʟʚʝʩʪʠ ʚʠʰʝ 

ʦʜ 1500 ʨʘʟʥʠʭ ʠʥʜʫʩʪʨʠʿʩʢʠʭ ʧʨʝʨʘʹʝʚʠʥʘ (Glamoļlija, 2012). ɿʘʜˁʠʭ ʛʦʜʠʥʘ, 

ʠʩʢʦʨʠʰ˂ʝʥʦʩʪ ʢʫʢʫʨʫʟʘ ʧʦʧʨʠʤʘ ʚʝʣʠʢʝ ʨʘʟʤʝʨʝ (Ragauskas et al., 2006; Farrell et 

al., 2006), ʜʦʢ ʿʝ ʫ ʥʝʨʘʟʚʠʿʝʥʠʤ ʠ ʟʝʤˀʘʤʘ ʫ ʨʘʟʚʦʿʫ, ʧʨʠʤʘʨʥʘ ʫʧʦʪʨʝʙʘ ʢʫʢʫʨʫʟʘ 

ʧʨʚʝʥʩʪʚʝʥʦ ʥʘʤʝˁʝʥʘ ʟʘ ˀʫʜʩʢʫ ʠʩʭʨʘʥʫ, ʛʜʝ ʩʝ ʧʨʝʜʚʠʹʘ ʠ ʩʪʦʧʘ ʧʦʨʘʩʪʘ ʦʜ 1,3% 

ʜʦ 2020. ʛʦʜʠʥʝ (Ortiz et al., 2010). ʅʘ ʦʩʥʦʚʫ ʩʚʝʪʩʢʠʭ ʧʨʝʜʚʠʹʘˁʘ, ʢʫʢʫʨʫʟ ˂ʝ 
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ʧʦʩʪʘʪʠ ʫʩʝʚ ʩʘ ʥʘʿʚʝ˂ʦʤ ʧʨʦʠʟʚʦʜˁʦʤ ʜʦ 2025. ʛʦʜʠʥʝ, ʘ ʧʦʪʨʝʙʘ ʟʘ ʦʚʦʤ ʢʫʣʪʫʨʦʤ 

˂ʝ ʩʝ ʫʜʚʦʩʪʨʫʯʠʪʠ ʫ ʟʝʤˀʘʤʘ ʫ ʨʘʟʚʦʿʫ ʜʦ 2025. ʛʦʜʠʥʝ (Rosegrant et al., 2008). 

ʋ ʘʥʘʣʠʟʠʨʘʥʦʤ ʧʝʨʠʦʜʫ ʢʫʢʫʨʫʟ ʿʝ ʟʘʙʝʣʝʞʠʦ ʙʣʘʛʫ ʪʝʥʜʝʥʮʠʿʫ ʨʘʩʪʘ ʢʘʜʘ ʩʫ ʫ 

ʧʠʪʘˁʫ ʩʚʘ ʪʨʠ ʤʝʨʝʥʘ ʧʦʢʘʟʘʪʝˀʘ ʧʨʦʠʟʚʦʜˁʝ. ʇʨʦʩʝʯʥʘ ʧʦʞˁʝʚʝʥʘ ʧʦʚʨʰʠʥʘ ʫ 

ʘʥʘʣʠʟʠʨʘʥʦʤ ʜʚʘʜʝʩʝʪʜʚʦʛʦʜʠʰˁʝʤ ʧʝʨʠʦʜʫ ʙʠʣʘ ʿʝ 141 ʭʠˀʘʜʫ ʭʝʢʪʘʨʘ, ʘ 

ʢʘʨʘʢʪʝʨʠʩʘʣʘ ʩʝ ʩʪʘʙʠʣʥʦʰ˂ʫ ʫ ʩʚʦʤ ʢʨʝʪʘˁʫ, ʰʪʦ ʩʝ ʤʦʞʝ ʟʘʢˀʫʯʠʪʠ ʠʟ 

ʠʟʨʘʯʫʥʘʪʦʛ ʢʦʝʬʠʮʠʿʝʥʪʘ ʚʘʨʠʿʘʮʠʿʝ. ʇʨʦʩʝʯʥʦ ʫʯʝʰ˂ʝ ʢʫʢʫʨʫʟʘ ʫ ʧʦʚʨʰʠʥʘʤʘ ʧʦʜ 

ʞʠʪʠʤʘ ʙʠʣʦ ʿʝ ʜʘʣʝʢʦ ʥʘʿʚʝ˂ʝ ʦʜ ʜʦ ʩʘʜʘ ʘʧʩʦʣʚʠʨʘʥʠʭ ʞʠʪʘʨʠʮʘ ʠ ʠʟʥʦʩʠʣʦ ʿʝ ʯʘʢ 

63,52%, ʦʜʥʦʩʥʦ 42,63% ʫ ʟʘʩʝʿʘʥʠʤ ʦʨʘʥʠʯʥʠʤ ʧʦʚʨʰʠʥʘʤʘ. ʇʦʚʨʰʠʥʝ ʧʦʜ 

ʢʫʢʫʨʫʟʦʤ ʚʘʨʠʨʘʣʝ ʩʫ ʫ ʠʥʪʝʨʚʘʣʫ ʦʜ 121 ʭʠˀʘʜʫ ʭʝʢʪʘʨʘ 2014. ʛʦʜʠʥʝ ʜʦ 159 

ʭʠˀʘʜʘ ʭʝʢʪʘʨʘ 1999. ʛʦʜʠʥʝ. ʇʨʦʩʝʯʥʘ ʧʨʦʠʟʚʦʜˁʘ ʢʫʢʫʨʫʟʘ ʠʟʥʦʩʠʣʘ ʿʝ ʦʢʦ 592 

ʭʠˀʘʜʝ ʪʦʥʘ, ʪʝ ʿʝ ʧʨʝʜʩʪʘʚˀʘʣʘ ʥʘʿʚʝ˂ʫ ʧʨʦʠʟʚʦʜˁʫ ʦʜ ʩʚʠʭ ʘʥʘʣʠʟʠʨʘʥʠʭ 

ʞʠʪʘʨʠʮʘ ʜʦ ʪʘʜʘ. ʉʚʦʿ ʤʘʢʩʠʤʫʤ ʧʨʦʠʟʚʦʜˁʝ ʢʫʢʫʨʫʟ ʜʦʩʪʠʞʝ ʫ 2016 ʛʦʜʠʥʠ, ʘ ʦʥ 

ʠʟʥʦʩʠ ʩʢʦʨʦ 881 ʭʠˀʘʜʫ ʪʦʥʘ, ʜʦʢ ʿʝ ʤʠʥʠʤʫʤ ʧʨʦʠʟʚʦʜˁʝ ʦʜ ʦʢʦ 360 ʭʠˀʘʜʘ ʪʦʥʘ 

ʟʘʙʝʣʝʞʝʥ 2000. ʛʦʜʠʥʝ. ʋ ʦʜʥʦʩʫ ʥʘ ʧʦʚʨʰʠʥʫ, ʫʦʯʝʥʦ ʿʝ ʥʝʩʪʘʙʠʣʥʠʿʝ ʢʨʝʪʘˁʝ 

ʧʨʦʠʟʚʦʜˁʝ ʢʫʢʫʨʫʟʘ ʟʘ ʘʥʘʣʠʟʠʨʘʥʠ ʧʝʨʠʦʜ, ʤʘʜʘ ʩʝ ʚʘʨʠʿʘʙʠʣʥʦʩʪ ʤʦʞʝ ʦʮʝʥʠʪʠ 

ʢʘʦ ʫʤʝʨʝʥʦʛ ʠʥʪʝʥʟʠʪʝʪʘ. ʇʨʠʥʦʩ ʢʫʢʫʨʫʟʘ ʢʨʝʪʘʦ ʩʝ ʫ ʨʘʩʧʦʥʫ ʦʜ 2,3 ʜʦ 6,4 ʪʦʥʝ ʧʦ 

ʭʝʢʪʘʨʫ, ʩʘ ʧʨʦʩʝʢʦʤ ʦʜ ʦʢʦ 4,2 ʪʦʥʝ ʧʦ ʭʝʢʪʘʨʫ ʠ ʚʝʦʤʘ ʩʣʠʯʥʦʤ ʪʝʥʜʝʥʮʠʿʦʤ ʨʘʩʪʘ 

ʢʘʦ ʠ ʢʦʜ ʧʨʦʠʟʚʦʜˁʝ (ʪʘʙʝʣʘ 41). 

ʊʘʙʝʣʘ 41. ʆʩʥʦʚʥʠ ʧʨʦʠʟʚʦʜʥʠ ʧʦʢʘʟʘʪʝˀʠ ʢʫʢʫʨʫʟʘ ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʧʩʢʦʿ (1996-

2017) 

ʇʦʢʘʟʘʪʝˀʠ 

ʧʨʦʠʟʚʦʜˁʝ 

ʇʨʦʩʝʯʥʘ 

ʚʨʝʜʥʦʩʪ 

ʀʥʪʝʨʚʘʣ ʚʘʨʠʿʘʮʠʿʝ ʂʦʝʬʠʮʠʿʝʥʪ 

ʚʘʨʠʿʘʮʠʿʝ 

(%) 

ʉʪʦʧʘ 

ʧʨʦʤʝʥʝ 

(%) ʄʠʥʠʤʫʤ ʄʘʢʩʠʤʫʤ 

ʇʦʚʨʰʠʥʘ (ʭʘ) 141.021 120.901 159.328 6,19 0,61 

ʇʨʦʠʟʚʦʜˁʘ (ʪ) 591.832 359.453 880.997 24,32 0,75 

ʇʨʠʥʦʩ (ʪ/ʭʘ) 4,18 2,31 6,40 24,68 0,79 

 

ʄʦʜʝʣ ʟʘ ʘʥʘʣʠʟʫ ʠ ʧʨʝʜʚʠʹʘˁʝ ʧʦʚʨʰʠʥʘ ʢʫʢʫʨʫʟʘ (ʪʘʙʝʣʘ 42) ʧʦʢʘʟʫʿʝ ʜʘ ʥʘ 

ʧʦʚʨʰʠʥʫ ʢʫʢʫʨʫʟʘ ʫ ʪʝʢʫ˂ʦʿ ʛʦʜʠʥʠ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʠʤʘʿʫ ʧʦʚʨʰʠʥʝ 

ʢʦʿʝ ʿʝ ʢʫʢʫʨʫʟ ʟʘʫʟʠʤʘʦ ʫ ʧʨʝʪʭʦʜʥʦʿ ʛʦʜʠʥʠ, ʘʣʠ ʠ ʩʣʫʯʘʿʥʠ ʧʨʦʮʝʩ ʠʟ ʧʨʝʪʭʦʜʥʝ 

ʛʦʜʠʥʝ. 
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ʊʘʙʝʣʘ 42. ʄʦʜʝʣ ʟʘ ʧʨʝʜʚʠʹʘˁʝ ʧʦʚʨʰʠʥʝ ʢʫʢʫʨʫʟʘ 

 

ɺʨʝʜʥʦʩʪʠ ʧʦʚʨʰʠʥʘ ʢʫʢʫʨʫʟʘ ʧʨʝʜʚʠʹʝʥʝ ʥʘ ʦʩʥʦʚʫ ʤʦʜʝʣʘ ʧʦʢʘʟʫʿʫ ʜʘ ˂ʝ ʥʘ ʢʨʘʿʫ 

ʧʝʨʠʦʜʘ ʧʨʝʜʚʠʹʘˁʘ ʙʠʪʠ ʟʘ ʦʢʦ 2,7 % ʚʝ˂ʝ ʦʜ ʧʦʩʪʠʛʥʫʪʝ ʧʨʦʩʝʯʥʝ ʚʨʝʜʥʦʩʪʠ 

ʧʦʚʨʰʠʥʝ ʢʫʢʫʨʫʟʘ ʫ ʘʥʘʣʠʟʠʨʘʥʦʤ ʧʝʨʠʦʜʫ (ʪʘʙʝʣʘ 43). 

ʊʘʙʝʣʘ 43. ʇʨʝʜʚʠʹʘˁʝ ʧʦʚʨʰʠʥʝ ʢʫʢʫʨʫʟʘ (2018-22) 

 

ɻʨʘʬʠʯʢʠ ʧʨʠʢʘʟ ʢʨʝʪʘˁʘ ʧʦʚʨʰʠʥʘ ʢʫʢʫʨʫʟʘ ʧʦʪʚʨʫ́ʿʝ ʫʦʯʝʥʝ ʦʩʮʠʣʘʮʠʿʝ ʠʟ 

ʘʥʘʣʠʟʠʨʘʥʦʛ ʧʝʨʠʦʜʘ, ʢʘʦ ʠ ʧʨʠʣʠʯʥʦ ʩʪʘʙʠʣʥʝ ʦʯʝʢʠʚʘʥʝ ʚʨʝʜʥʦʩʪʠ ʧʦʚʨʰʠʥʘ ʫ 

ʧʝʨʠʦʜʫ ʧʨʝʜʚʠʹʘˁʘ (ʛʨʘʬʠʢʦʥ 17). 
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ɻʨʘʬʠʢʦʥ 17. ʂʨʝʪʘˁʝ ʧʦʚʨʰʠʥʝ ʢʫʢʫʨʫʟʘ 

 
 

ʆʜʘʙʨʘʥʠ ʠ ʦʮʝˁʝʥʠ ʤʦʜʝʣ ARIMA (2,1,0) ʟʘ ʘʥʘʣʠʟʫ ʠ ʧʨʝʜʚʠʹʘˁʝ ʧʨʦʠʟʚʦʜˁʝ 

ʢʫʢʫʨʫʟʘ (ʪʘʙʝʣʘ 44) ʧʦʢʘʟʫʿʝ ʜʘ ʥʘ ʧʨʦʠʟʚʦʜˁʫ ʢʫʢʫʨʫʟʘ ʫ ʪʝʢʫ˂ʦʿ ʛʦʜʠʥʠ 

ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʠʤʘ ʥʠʚʦ ʧʨʦʠʟʚʦʜˁʝ ʠʟ ʧʨʝʪʭʦʜʥʝ ʛʦʜʠʥʝ, ʘʣʠ ʩʘʤʦ ʘʢʦ 

ʩʝ ʫ ʘʥʘʣʠʟʫ ʫʢˀʫʯʠ ʠ ʧʨʦʠʟʚʦʜˁʘ ʠʟ ʧʨʝʪʭʦʜʥʘ ʜʚʘ ʧʝʨʠʦʜʘ. 

ʊʘʙʝʣʘ 44. ʄʦʜʝʣ ʟʘ ʧʨʝʜʚʠʹʘˁʝ ʧʨʦʠʟʚʦʜˁʝ ʢʫʢʫʨʫʟʘ 

 

ʇʨʝʜʚʠʹʝʥʝ ʚʨʝʜʥʦʩʪʠ ʧʨʦʠʟʚʦʜˁʝ ʢʫʢʫʨʫʟʘ ʫ ʥʘʨʝʜʥʦʤ ʧʝʨʠʦʜʫ ʧʦʢʘʟʫʿʫ 

ʦʩʮʠʣʘʮʠʿʝ ʠʟ ʛʦʜʠʥʝ ʫ ʛʦʜʠʥʫ ʧʨʝʜʠʢʮʠʦʥʦʛ ʧʝʨʠʦʜʘ (ʪʘʙʝʣʘ 45). ʆʯʝʢʠʚʘʥʠ ʧʦʨʘʩʪ 

ʧʨʦʠʟʚʦʜˁʝ ʢʫʢʫʨʫʟʘ ʫ ʧʦʩʣʝʜˁʦʿ ʛʦʜʠʥʠ ʧʨʝʜʠʢʮʠʦʥʦʛ ʧʝʨʠʦʜʘ ʙʠ˂ʝ ʥʘ ʥʠʚʦʫ ʦʜ 

ʦʢʦ 702.500 ʪʦʥʘ, ʰʪʦ ʿʝ ʟʘ ʦʢʦ 111.000 ʪʦʥʘ ʚʠʰʝ ʫ ʦʜʥʦʩʫ ʥʘ ʧʨʦʩʝʢ ʧʨʦʠʟʚʦʜˁʝ 

ʢʫʢʫʨʫʟʘ ʫ ʘʥʘʣʠʟʠʨʘʥʦʤ ʧʝʨʠʦʜʫ. 
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ʊʘʙʝʣʘ 45. ʇʨʝʜʚʠʹʘˁʝ ʧʨʦʠʟʚʦʜˁʝ ʢʫʢʫʨʫʟʘ (2018-22) 

 

ʅʘʚʝʜʝʥʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʧʨʦʠʟʚʦʜˁʝ ʢʫʢʫʨʫʟʘ ʧʦʪʚʨʹʫʿʝ ʠ ʛʨʘʬʠʯʢʠ ʧʨʠʢʘʟ 

ʢʨʝʪʘˁʘ ʧʨʦʠʟʚʦʜˁʝ ʫ ʘʥʘʣʠʟʠʨʘʥʦʤ ʧʝʨʠʦʜʫ, ʢʘʦ ʠ ʫ ʧʝʨʠʦʜʫ ʧʨʝʜʚʠʹʘˁʘ 

(ʛʨʘʬʠʢʦʥ 18). 

ɻʨʘʬʠʢʦʥ 18. ʂʨʝʪʘˁʝ ʧʨʦʠʟʚʦʜˁʝ ʢʫʢʫʨʫʟʘ 

Forecasts; Model:(2,1,0) 

Input: Proizvodnja kukuruza
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ʄʦʜʝʣ ʟʘ ʧʨʝʜʚʠʹʘˁʝ ʧʨʠʥʦʩʘ ʢʫʢʫʨʫʟʘ ʧʦʢʘʟʫʿʝ ʜʘ ʥʘ ʦʩʪʚʘʨʝʥʠ ʧʨʠʥʦʩ ʪʝʢʫ˂ʝ 

ʛʦʜʠʥʝ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʠʤʘ ʦʩʪʚʘʨʝʥʠ ʧʨʠʥʦʩ ʠʟ ʧʨʝʪʭʦʜʥʝ ʛʦʜʠʥʝ 

(ʪʘʙʝʣʘ 46).  
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ʊʘʙʝʣʘ 46. ʄʦʜʝʣ ʟʘ ʧʨʝʜʚʠʹʘˁʝ ʧʨʠʥʦʩʘ ʢʫʢʫʨʫʟʘ 

 

ʇʨʝʜʚʠʹʝʥʝ ʚʨʝʜʥʦʩʪʠ ʧʨʠʥʦʩʘ ʥʘ ʦʩʥʦʚʫ ʦʜʘʙʨʘʥʦʛ ʤʦʜʝʣʘ ARIMA (1,1,0) ʧʦʢʘʟʫʿʫ 

ʦʩʮʠʣʘʮʠʿʝ ʧʨʠʥʦʩʘ ʠʟ ʛʦʜʠʥʝ ʫ ʛʦʜʠʥʫ ʧʨʝʜʠʢʮʠʦʥʦʛ ʧʝʨʠʦʜʘ. ɹʝʟ ʦʙʟʠʨʘ ʥʘ ʫʦʯʝʥʝ 

ʦʩʮʠʣʘʮʠʿʝ ʥʘ ʢʨʘʿʫ ʧʝʨʠʦʜʘ ʧʨʝʜʚʠʹʘˁʘ, ʧʨʠʥʦʩ ʢʫʢʫʨʫʟʘ ʙʠʪʠ ˂ʝ ʥʘ ʥʠʚʦʫ ʦʜ ʦʢʦ 

5,2 ʪ/ʭʘ, ʰʪʦ ʿʝ ʟʘ ʿʝʜʥʫ ʪʦʥʫ ʚʠʰʝ ʦʜ ʧʨʦʩʝʯʥʦʛ ʧʨʠʥʦʩʘ ʢʫʢʫʨʫʟʘ ʠʟ ʘʥʘʣʠʟʠʨʘʥʦʛ 

ʧʝʨʠʦʜʘ (ʪʘʙʝʣʘ 47). 

ʊʘʙʝʣʘ 47. ʇʨʝʜʚʠʹʘˁʝ ʧʨʠʥʦʩʘ ʢʫʢʫʨʫʟʘ (2018-20) 

 

ɼʘ ʧʨʠʥʦʩ ʢʫʢʫʨʫʟʘ ʢʘʨʘʢʪʝʨʠʰʫ ʦʩʮʠʣʘʮʠʿʝ ʠ ʫ ʘʥʘʣʠʟʠʨʘʥʦʤ ʠ ʫ ʧʝʨʠʦʜʫ 

ʧʨʝʜʚʠʹʘˁʘ ʧʦʢʘʟʫʿʝ ʠ ʛʨʘʬʠʯʢʠ ʧʨʠʢʘʟ ʢʨʝʪʘˁʘ ʧʨʠʥʦʩʘ ʢʫʢʫʨʫʟʘ (ʛʨʘʬʠʢʦʥ 19). 

ɻʨʘʬʠʯʢʠ ʧʨʠʢʘʟ ʪʘʢʦʹʝ ʧʦʢʘʟʫʿʝ ʪʝʥʜʝʥʮʠʿʫ ʧʦʨʘʩʪʘ ʧʨʠʥʦʩʘ ʫ ʧʝʨʠʦʜʫ 

ʧʨʝʜʚʠʹʘˁʘ. 

  
















































































































































































































































