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iii  

 

ɞʑʔɻʍʅʎʐʚʀʏ 

ɡɻ ʙʃʀʇɻ ʉɻ ʀʑʔɻʍʅʎʐʙʎʖ ʐʋʉ ɞʌʚʆʋʑʍʋ ɣɻʃʂɾʂʐʙ ɦȢ ɥɻʈʗʎʂȟ ʋ ʋʌʋʚʋʏ ʎʑʉʘʇɻɼʀ ʐʂʉ 

ʅɿʘɻ ʐʂʏ ʀʍɾɻʎʚɻʏȢ ɬʋ 2ʋ ʆɻʅ ʐʋ 3ʋ ɣʀʒʗʇɻʅʋ ʌʀʍʅʘʔʋʑʉ ʑʇʅʆʝ ʎʔʀʐʅʆʝ ʈʀ ʃʘʈɻʐɻ ʈʀ ʐɻ 

ʋʌʋʚɻ ʀʚʔʀ ɻʎʔʋʇʂʃʀʚ ʀʆʐʀʐɻʈʘʉɻ ʎʐʋ ʌɻʍʀʇʃʝʉȢ ɨʅ ʎʑʈɼʋʑʇʘʏ ʐʋʑ ɼʀʇʐʚʖʎɻʉ ɻʍʆʀʐʗ 

ʐʂʉ ʀʍɾɻʎʚɻȢ 

ɞʌʚʎʂʏ ʃɻ ʙʃʀʇɻ ʉɻ ʀʑʔɻʍʅʎʐʙʎʖ ʐʋʉ ɚʉɻʌʇʂʍʖʐʙ ɣɻʃʂɾʂʐʙ ɜȢ ɮʡʐʂ ʋ ʋʌʋʚʋʏ ʈʀ 

ɿʚɿɻʊʀ ɜʀʖɾʍɻʒʅʆʗ ɫʑʎʐʙʈɻʐɻ ɩʇʂʍʋʒʋʍʅʡʉȢ ɬʋ 3ʋ ɣʀʒʗʇɻʅʋ ʀʚʉɻʅ ʂ ʀʍɾɻʎʚɻ ʐʋʑ 

ʈɻʃʙʈɻʐʝʏ ʐʋʑ Ⱥɥʀʃʋɿʋʇʋɾʚɻ ʆɻʅ ɥʘʃʋɿʋʅ ɜʀʖɾʍɻʒʅʆʙʏ ɳʍʀʑʉɻʏȻȢ ɬʘʇʋʏ ʀʑʔɻʍʅʎʐʡ 

ʐʋʉ ɣɻʃʂɾʂʐʙ ɞȢ ɥʌɻʇʐʗ ɾʅɻ ʐʅʏ ɿʅʋʍʃʡʎʀʅʏ ʋʅ ʋʌʋʚʀʏ ʎʑʉʘɼɻʇɻʉ ʎʐʂʉ ɼʀʇʐʚʖʎʂ ʐʂʏ 

ʀʍɾɻʎʚɻʏ. 

ɠ ʀʍɾɻʎʚɻ ɻʌʋʐʀʇʀʚ ʐʈʙʈɻ ʐʋʑ ʀʍʀʑʉʂʐʅʆʋʞ ʌʍʋɾʍʗʈʈɻʐʋʏ Ⱥɫʑʉɿʑɻʎʈʘʉɻ ʎʑʎʐʙʈɻʐɻ 

ɻʉɻʉʀʡʎʅʈʖʉ ʌʂɾʡʉ ɾʅɻ ɻʀʅʒÏʍʅʆʙ ʀʉʀʍɾʀʅɻʆʙ ɻʉʗʌʐʑʊʂȻ ɉ#2%33%.$/Ɋ ʐʋʑ ɞʃʉʅʆʋʞ 

ɥʀʐʎʝɼʅʋʑ ɩʋʇʑʐʀʔʉʀʚʋʑȢ ɞʚʈɻʅ ʅɿʅɻʚʐʀʍɻ ʔɻʍʋʞʈʀʉʋʏ ʌʋʑ ʎʑʈʈʀʐʀʚʔɻ ʎʐʋ ʀʉ ʇʝɾʖ 

ʀʍʀʑʉʂʐʅʆʝ ʌʍʝɾʍɻʈʈɻȢ 





v 

 

ɩʀʍʚʇʂʕʂ 

ɫʐʂʉ ʌɻʍʋʞʎɻ ʀʍɾɻʎʚɻ ʀʊʀʐʗʁʋʑʈʀ ʐʂʉ ʁʙʐʂʎʂ ʂʇʀʆʐʍʅʆʙʏ ʀʉʘʍɾʀʅɻʏ ʎʐʂʉ ɞʇʇʗɿɻ ɾʅɻ ʐʂʉ 

ʔʍʋʉʅʆʙ ʌʀʍʚʋɿʋ ςππς-ςπρτ ʆɻʅ ʌʍʋʎʋʈʋʅʡʉʋʑʈʀ ʐʂʉ ʁʙʐʂʎʂ ʂʇʀʆʐʍʅʆʙʏ ʀʉʘʍɾʀʅɻʏ ʎʐʂʉ 

ɞʇʇʗɿɻ ʆɻʅ ʐʂʉ ɡʀʎʎɻʇʚɻȢ 

ɞʌʅʔʀʅʍʋʞʈʀ ʐʂʉ ʋʌʐʅʆʋʌʋʚʂʎʂ ʐʂʏ ʁʙʐʂʎʂʏ ʂʇʀʆʐʍʅʆʙʏ ʀʉʘʍɾʀʅɻʏ ʎʐʂʉ ɞʇʇʗɿɻ ɾʅɻ ʐʂʉ 

ʔʍʋʉʅʆʙ ʌʀʍʚʋɿʋ ςππς-ςπρτȢ ɚʉɻʁʂʐʋʞʈʀ ʐʂʉ ʎʔʘʎʂ ʈʀʐɻʊʞ ʐʂʏ ʀʉʀʍɾʀʅɻʆʙʏ ʁʙʐʂʎʂʏ ʆɻʅ 

ʐʋʑ ɚʆɻʃʗʍʅʎʐʋʑ ɞʃʉʅʆʋʞ ɩʍʋʛʝʉʐʋʏ ɉɚɞɩ) ʆɻʅ ʐʂʏ ʃʀʍʈʋʆʍɻʎʚɻʏȢ ɚʌʝ ʐʂʉ ɻʉʗʇʑʎʂ 

ʌʍʋʆʞʌʐʀʅ ʝʐʅ ʎʀ ɾʀʉʅʆʘʏ ɾʍɻʈʈʘʏ ʐɻ ʎʑʈʌʀʍʗʎʈɻʐɻ ʐʖʉ Psiloglou et al. (2009) 

ʀʊɻʆʋʇʋʑʃʋʞʉ ʉɻ ʅʎʔʞʋʑʉȢ ɱʎʐʝʎʋ ɻʌʝ ʐʋ ςπρπ, ʝʐɻʉ ʐʋ ɚɞɩ ʗʍʔʅʎʀ ʉɻ ʈʀʅʡʉʀʐɻʅȟ ʐʋ 

ʎʔʙʈɻ ʐʂʏ ʀʉʀʍɾʀʅɻʆʙʏ ʁʙʐʂʎʂʏ ʗʇʇɻʊʀ ʆɻʐʗ ʐʂʉ ʔʀʅʈʀʍʅʉʙ ʌʀʍʚʋɿʋȢ ɞʌʅʌʇʘʋʉ 

ɿʅʀʍʀʑʉʋʞʈʀ ʆɻʅ ʐʂʉ ɻʌʋʐʀʇʀʎʈɻʐʅʆʝʐʂʐɻ ʐʋʑ ʎʑʎʐʙʈɻʐʋʏ ʌʍʝɼʇʀʕʂʏ ʀʉʀʍɾʀʅɻʆʙʏ 

ʁʙʐʂʎʂʏ ʐʋʑ ɚʉʀʊʗʍʐʂʐʋʑ ɝʅɻʔʀʅʍʅʎʐʙ ɥʀʐɻʒʋʍʗʏ ɠʇʀʆʐʍʅʆʙʏ ɞʉʘʍɾʀʅɻʏ ɉɚɝɥɠɞ, 

Independent Power Transmission Operator, IPTOɊȢ ɬɻ ɻʌʋʐʀʇʘʎʈɻʐɻ ʐʂʏ ɻʉʗʇʑʎʂʏ ʀʚʉɻʅ 

ʔʍʙʎʅʈɻ ɾʅɻ ʐʂʉ ʌʍʝɼʇʀʕʂ ʁʙʐʂʎʂʏ ʀʉʘʍɾʀʅɻʏ ʆɻʅ ɾʅɻ ʐʂʉ ʌɻʍɻɾʖɾʙ ʎʑʉʃʀʐʅʆʡʉ 

ʔʍʋʉʋʎʀʅʍʡʉ. ɬɻ ɿʀɿʋʈʘʉɻ ʆɻʅ ʋ ʆʡɿʅʆɻʏ ɻʌʝ ʐʋʉ ʋʌʋʚʋʉ ʌʍʋʘʆʑʕɻʉ ʐɻ ɻʌʋʐʀʇʘʎʈɻʐɻ 

ʐʂʏ ʀʍɾɻʎʚɻʏȟ ɿʅɻʐʚʃʀʉʐɻʅ ʖʏ ʑʌʋʎʐʂʍʅʆʐʅʆʝ ʑʇʅʆʝ. 

ɝʅʀʍʀʑʉʋʞʈʀ ʔʖʍʅʆʗ ʐʂʉ ʁʙʐʂʎʂ ʂʇʀʆʐʍʅʆʙʏ ʀʉʘʍɾʀʅɻʏ ʎʐʂʉ ɞʇʇʗɿɻȢ ɩɻʍʋʑʎʅʗʁʋʑʈʀ 

ʎʔʙʈɻʐɻ ʐʂʏ ʁʙʐʂʎʂʏ ʀʉʘʍɾʀʅɻʏ ɾʅɻ ɿʅʗʒʋʍʀʏ ʔʍʙʎʀʅʏ ʆɻʅ ʎʑʉɿʑɻʎʈʋʞʏ ʈʀʐɻɼʇʂʐʡʉ ʐʂʏ 

ʁʙʐʂʎʂʏ ʀʉʘʍɾʀʅɻʏ ɾʅɻ ɿʅʗʒʋʍʀʏ ʔʍʙʎʀʅʏ ʈʀ ʈʀʐɻɼʇʂʐʘʏ ʝʌʖʏ ʐʋ ɚɞɩȟ ʋ ʌʇʂʃʑʎʈʝʏȟ ʂ 

ʘʆʐɻʎʂ ʆɻʅ ʂ ʌʑʆʉʝʐʂʐɻ ʌʇʂʃʑʎʈʋʞ ɾʅɻ ʐɻ ʘʐʂ ςππψ-ςπρςȢ ɩʍɻɾʈɻʐʋʌʋʅʋʞʈʀ ɻʉʗʇʑʎʂ 

ɻʆʍɻʚʖʉ ʐʅʈʡʉȟ ʎʑʎʐʗɿʖʉȟ ʀʉʀʍɾʡʉ ʎʂʈʀʚʖʉ ʆɻʅ ʋʈɻɿʋʌʋʚʂʎʂʏȢ ɬɻ ʎʂʈɻʉʐʅʆʝʐʀʍɻ 

ɻʌʋʐʀʇʘʎʈɻʐɻ ʐʖʉ ɻʉʖʐʘʍʖ ʀʌʀʊʀʍɾɻʎʅʡʉ ʆɻʅ ɻʉɻʇʞʎʀʖʉ ʌɻʍʋʑʎʅʗʁʋʉʐɻʅ ʎʐʋ ʆʑʍʚʖʏ 

ʎʡʈɻ ʐʂʏ ʀʍɾɻʎʚɻʏȟ ʀʉʡ ʐʋ ʎʞʉʋʇʋ ʐʖʉ ρ ρςυ ʎʔʂʈʗʐʖʉ ʌʋʑ ʌɻʍʙʔʃʂʎɻʉ ʆɻʐʗ ʐʂʉ 

ʀʍɾɻʎʚɻȟ ʌɻʍʘʔʋʉʐɻʅ ʖʏ ʑʌʋʎʐʂʍʅʆʐʅʆʝ ʑʇʅʆʝȢ ɡʀʖʍʋʞʈʀ ʝʐʅ ʐɻ ɻʌʋʐʀʇʘʎʈɻʐɻ ʀʚʉɻʅ 

ʔʍʙʎʅʈɻ ɾʅɻ ʉɻ ʆɻʐɻʉʋʙʎʋʑʈʀ ʃʘʈɻʐɻ ʎʔʀʐʅʆʗ ʈʀ ʐʂʉ ʔʖʍʅʆʙ ʆɻʐɻʉʋʈʙ ʐʂʏ ʁʙʐʂʎʂʏ 

ʀʉʘʍɾʀʅɻʏ ʎʐʂʉ ɞʇʇʗɿɻ ʆɻʅ ʐʋʉ ɻʉɻʌʐʑʊʅɻʆʝ ʌʍʋʎɻʉɻʐʋʇʅʎʈʝ ʐʂʏ ʔʡʍɻʏȟ ʀʌʅʌʍʝʎʃʀʐɻ 

ʐʖʉ ʀʍɾɻʎʅʡʉȟ ʎʐʅʏ ʋʌʋʚʀʏ ʗʈʀʎɻ ɿʅʀʍʀʑʉʡʉʐɻʅ ʆʋʅʉʖʉʅʆʋʋʅʆʋʉʋʈʅʆʘʏ ʈʀʐɻɼʇʂʐʘʏȢ 

ɩʍʋʎʋʈʋʅʡʉʋʑʈʀ ʐʂʉ ʎʑʉʋʇʅʆʙ ʁʙʐʂʎʂ ʀʉʘʍɾʀʅɻʏȟ ʘʔʋʉʐɻʏ ɻʒɻʅʍʘʎʀʅ ʉʖʍʚʐʀʍɻ ʐʂʉ 

ʁʙʐʂʎʂ ʀʉʘʍɾʀʅɻʏ ɾʅɻ ɾʀʖʍɾʅʆʙ ʔʍʙʎʂ ʎʐʂʉ ɞʇʇʗɿɻ ʆɻʅ ʐʂʉ ɡʀʎʎɻʇʚɻȢ ɞʌʅʌʇʘʋʉ 

ʌʍʋʎʋʈʋʅʡʉʋʑʈʀ ʐʂʉ ʁʙʐʂʎʂ ʀʉʘʍɾʀʅɻʏ ɾʅɻ ɻɾʍʋʐʅʆʙ ʔʍʙʎʂ ʎʐʂʉ ɡʀʎʎɻʇʚɻȢ ɠ 

ʌʍʋʎʋʈʋʚʖʎʂ ɻʒʋʍʗ ʈʀɾʗʇʂ ʔʍʋʉʅʆʙ ʌʀʍʚʋɿʋ ʆɻʅ ʌʍɻɾʈɻʐʋʌʋʅʀʚʐɻʅ ɾʅɻ ʐʂʉ ʀʆʐʚʈʂʎʂ 

ʀʉʝʏ ʀʉʀʍɾʀʅɻʆʋʞ ʘʍɾʋʑ ʎʀ ɼʗʃʋʏ ʔʍʝʉʋʑȟ ʋʌʝʐʀ ɿʀʉ ʇɻʈɼʗʉʋʉʐɻʅ ʑʌʝʕʂ 



vi 

 

ʔɻʍɻʆʐʂʍʅʎʐʅʆʗ ʝʌʖʏ ʂ ʀʊʗʍʐʂʎʂ ɻʌʝ ʐʅʏ ɻʍʔʅʆʘʏ ʎʑʉʃʙʆʀʏȢ ɠ ʌʍʋʎʋʈʋʚʖʎʂ ʐʖʉ 

ʁʂʐʙʎʀʖʉ ʀʉʘʍɾʀʅɻʏ ʌʍɻɾʈɻʐʋʌʋʅʀʚʐɻʅ ɻʒʋʞ ʌʍʡʐɻ ɻʒɻʅʍʀʃʋʞʉ ʋʅ ʀʐʙʎʅʋʅ ʈʘʎʋʅ ʆɻʅ ʋʅ 

ʌɻʍɻʐʂʍʋʞʈʀʉʀʏ ʌʀʍʅʋɿʅʆʝʐʂʐʀʏȢ ɨʅ ʎʑʉʃʀʐʅʆʘʏ ʔʍʋʉʋʎʀʅʍʘʏ ʌɻʍʗɾʋʉʐɻʅ ʈʀ ʐʂʉ ʈʘʃʋɿʋ 

bootstrap ɻʌʝ ʐʈʙʈɻʐɻ ʐʑʔɻʚʋʑ ʈʙʆʋʑʏ ʌɻʍɻɾʝʈʀʉɻ ɻʌʝ ʈʅɻ ɾʀʖʈʀʐʍʅʆʙ ʆɻʐɻʉʋʈʙȢ 

ɫʐʂʉ ʎʑʉʘʔʀʅɻ ʌʍʋʎʐʚʃʀʉʐɻʅ ʐɻ ʎʐʋʅʔʀʚɻ ʌʋʑ ʌʍʋʂɾʋʑʈʘʉʖʏ ɻʒɻʅʍʘʃʂʆɻʉȢ 

ɫʑʉʋʕʚʁʋʉʐɻʏ ʎʀ ʝʐʅ ɻʒʋʍʗ ʎʐʂʉ ɻʉʗʇʑʎʂ ʎʐʋʉ ʔʍʝʉʋ, ʌɻʍɻʐʂʍʋʞʈʀ ʆɻʐʗ ʐʂʉ 

ɿʅʗʍʆʀʅɻ ʐʂʏ ʂʈʘʍɻʏ ɿʞʋ ʐʋʌʅʆʗ ʈʘɾʅʎʐɻ ʌʀʍʚʌʋʑ ʎʐʅʏ ρςȡππ ʆɻʅ ςπȡππ ʆɻʅ ɿʞʋ ʐʋʌʅʆʗ 

ʀʇʗʔʅʎʐɻ ʌʀʍʚʌʋʑ ʎʐʅʏ πτȡππ ʆɻʅ ρφȡππȢ ɩɻʍɻʐʂʍʋʞʈʀ ʐɻ ʂʈʀʍʙʎʅɻ ʈʘɾʅʎʐɻ ʁʙʐʂʎʂʏ 

ʀʉʘʍɾʀʅɻʏ ʐʅʏ ɬʀʐʗʍʐʀʏ ʙ ɩʘʈʌʐʀʏ ʆɻʅ ʐɻ ʀʇʗʔʅʎʐɻ ʐʅʏ ɣʑʍʅɻʆʘʏȢ ɬʋ ʎʔʙʈɻ ʐʂʏ ʂʈʀʍʙʎʅɻʏ 

ʁʙʐʂʎʂʏ ʀʉʘʍɾʀʅɻʏ ʀʚʉɻʅ ʎʔʀɿʝʉ ɻʉʀʊʗʍʐʂʐʋ ʐʋʑ ʈʙʉɻȢ ɩɻʍɻʐʂʍʋʞʈʀ ʐʋʌʅʆʗ ʈʘɾʅʎʐɻ 

ʈʂʉʅɻʚɻʏ ʁʙʐʂʎʂʏ ʀʉʘʍɾʀʅɻʏ ʐʋʉ ɢɻʉʋʑʗʍʅʋ ʆɻʅ ʐʋʉ ɢʋʞʇʅʋ ʆɻʅ ʐʋʌʅʆʗ ʀʇʗʔʅʎʐɻ ʐʋʉ 

ɨʆʐʡɼʍʅʋ ʆɻʅ ʐʋʉ ɚʌʍʚʇʅʋȢ ɠ ʈʂʉʅɻʚɻ ʁʙʐʂʎʂ ʀʉʘʍɾʀʅɻʏ ʐʋʑ ɝʀʆʀʈɼʍʚʋʑ ʌɻʍʋʑʎʚɻʎʀ 

ɻʊʅʋʎʂʈʀʚʖʐʂ ɻʞʊʂʎʂ ʈʀʐʗ ʐʋ ʑɿʍʋʇʋɾʅʆʝ ʘʐʋʏ ςπρρȢ ɩɻʍɻʐʂʍʋʞʈʀ ʈʅʆʍʝʐʀʍʀʏ 

ɿʅɻʆʑʈʗʉʎʀʅʏ ʐʂʏ ʁʙʐʂʎʂʏ ʀʉʘʍɾʀʅɻʏ ʆɻʐʗ ʐʂʉ ʔʍʋʉʅʆʙ ʌʀʍʚʋɿʋ ʈʀʐɻʊʞ ɝʀʆʀʈɼʍʚʋʑ ʆɻʅ 

ɚʌʍʅʇʚʋʑȢ ɳʉɻ ɾʍɻʈʈʅʆʝ ʈʋʉʐʘʇʋ ɾʅɻ ʐʂʉ ʎʔʘʎʂ ʈʀʐɻʊʞ ʁʙʐʂʎʂʏ ʀʉʘʍɾʀʅɻʏ ʆɻʅ ɚɞɩ 

ʒɻʚʉʀʐɻʅ ʇʋɾʅʆʝȢ ɞʌʅʌʇʘʋʉ ʂ ɻʞʊʂʎʂ ʐʋʑ ɚɞɩ ʘʔʀʅ ʖʏ ɻʌʋʐʘʇʀʎʈɻ ʐʂʉ ɻʞʊʂʎʂ ʐʂʏ 

ʁʙʐʂʎʂʏ ʀʉʘʍɾʀʅɻʏ ɉʙ ʆɻʅ ɻʉʐʚʎʐʍʋʒɻɊȢ ɱʎʐʝʎʋ ʐʂʉ ɻʞʊʂʎʂ ʐʋʑ ɚɞɩ ʆɻʐʗ ʐʋ ʑɿʍʋʇʋɾʅʆʝ 

ʘʐʋʏ ςππψ ɻʆʋʇʋʞʃʂʎʀ ʈʀʚʖʎʂ ʐʂʏ ʁʙʐʂʎʂʏ ʀʉʘʍɾʀʅɻʏȢ ɩɻʍɻʐʂʍʋʞʈʀ ʘʉɻ ʋʇʅʆʝ ʀʇʗʔʅʎʐʋ 

ɾʅɻ ʐʂʉ ʁʙʐʂʎʂ ʀʉʘʍɾʀʅɻʏ ɾʅɻ ʃʀʍʈʋʆʍɻʎʚʀʏ ʌʀʍʚʌʋʑ ρχ-ρψ Ј# ʆɻʅ ʐʋʌʅʆʗ ʈʘɾʅʎʐɻ ɾʅɻ 

ʃʀʍʈʋʆʍɻʎʚʀʏ ʌʀʍʚʌʋʑ ʎʐʋʑʏ σ Ј# ʆɻʅ σς Ј#Ȣ ɥʅɻ ʆɻʈʌʞʇʂ ʌɻʇʅʉɿʍʝʈʂʎʂʏ ɾʅɻ ʐʂʉ ʁʙʐʂʎʂ 

ʀʉʘʍɾʀʅɻʏ ɉʎʐʋʉ Ù ʗʊʋʉɻɊ ʆɻʅ ʐʂʉ ʃʀʍʈʋʆʍɻʎʚɻ ɉʎʐʋʉ Ø ʗʊʋʉɻɊ ʃɻ ʙʐɻʉ ʆʑʍʐʙȢ ɨʅ 

ʂʈʀʍʙʎʅʀʏ ʌʍʋɼʇʘʕʀʅʏ ʐʋʑ )04/ ʎʑʉʙʃʖʏ ʑʌʀʍʀʆʐʅʈʋʞʉ ʐʂʉ ʁʙʐʂʎʂ ʀʉʘʍɾʀʅɻʏȢ ɬɻ 

ɻʌʋʐʀʇʘʎʈɻʐɻ ʐʂʏ ɿʅʀʍʀʞʉʂʎʂʏ ʃɻ ʀʚʉɻʅ ʔʍʙʎʅʈɻ ɾʅɻ ʐʂʉ ʆɻʐɻʎʆʀʑʙ ʀʉʝʏ ʈʋʉʐʘʇʋʑ 

ɼʍɻʔʑʌʍʝʃʀʎʈʂʏ ʆɻʅ ʈʀʎʋʌʍʝʃʀʎʈʂʏ ʌʍʝɼʇʀʕʂʏ ʁʙʐʂʎʂʏ ʀʉʘʍɾʀʅɻʏȢ 

ɫʀ ʝȟʐʅ ɻʒʋʍʗ ʎʐʂʉ ʔʖʍʅʆʙ ɻʉʗʇʑʎʂȟ ʀʌʅʇʘʊɻʈʀ ʋʍʅʎʈʘʉɻ ʎʔʙʈɻʐɻ ʐʋʑ 

ʑʌʋʎʐʂʍʅʆʐʅʆʋʞ ʑʇʅʆʋʞ ʐɻ ʋʌʋʚɻ ʌɻʍʋʑʎʅʗʁʋʑʉ ʎʂʈɻʉʐʅʆʗ ɻʌʋʐʀʇʘʎʈɻʐɻȢ ɩʍʋʆʞʌʐʀʅ 

ʝʐʅ ʎʐʂʉ ɞʇʇʗɿɻ ʑʌʗʍʔʀʅ ʈʅɻ ʌʀʍʅʋʔʙ ʎʐʋ ʆʘʉʐʍʋ ʐʂʏ ʂ ʋʌʋʚɻ ʔɻʍɻʆʐʂʍʚʁʀʐɻʅ ʖʏ 

ɼʅʋʈʂʔɻʉʅʆʙ ɻʇʇʗ ʎʑɾʔʍʝʉʖʏ ʆɻʅ ʖʏ ɾʀʖʍɾʅʆʙȢ ɠ ʉʂʎʅʖʐʅʆʙ ɞʇʇʗɿɻ ʔɻʍɻʆʐʂʍʚʁʀʐɻʅ 

ʆʑʍʚʖʏ ʖʏ ʀʈʌʋʍʅʆʙȟ ʀʉʡ ʂ ʌʀʍʅʋʔʙ ɾʞʍʖ ɻʌʝ ʐʋʉ ʉʋʈʝ ɚʐʐʅʆʙʏ ʔɻʍɻʆʐʂʍʚʁʀʐɻʅ ɻʌʝ 

ʈʀɾʗʇʀʏ ʐʅʈʘʏ ʔʍʙʎʀʅʏ ʋʅʆʅɻʆʙʏ ʀʉʘʍɾʀʅɻʏȢ ɜʀʉʅʆʝʐʀʍɻ ʂ ɞʇʇʗɿɻ ʔʖʍʚʁʀʐɻʅ ʎʐʅʏ 

ʌʀʍʅʎʎʝʐʀʍʀʏ ʌʀʍʅʌʐʡʎʀʅʏȟ ʖʏ ʌʍʋʏ ʐʋ ʈʋʉʐʘʇʋ ɻʉʗʌʐʑʊʂʏ ʌʋʑ ɻʆʋʇʋʑʃʀʚʐɻʅȟ ʎʐʋ 

ʆʑʍʚʖʏ ʂʌʀʅʍʖʐʅʆʝ ʐʈʙʈɻȟ ʐʋ ʋʌʋʚʋ ʌʀʍʅʇɻʈɼʗʉʀʅ ʌʀʍʅʋʔʘʏ ɻʌʝ ʐʋ ʆʘʉʐʍʋ ʆɻʅ 

ɼʋʍʀʅʝʐʀʍɻȟ ʎʐʂʉ ɣʀʉʐʍʅʆʙ ɞʇʇʗɿɻ ʆɻʅ ʎʐʅʏ ʉʂʎʅʖʐʅʆʘʏ ʌʀʍʅʋʔʘʏ ʋʅ ʋʌʋʚʀʏ ʆɻʐʗ 
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ʌʀʍʚʌʐʖʎʂ ʘʔʋʑʉ ʌɻʍʝʈʋʅɻ ʔɻʍɻʆʐʂʍʅʎʐʅʆʗ ʈʀ ʐʋʉ ʉʋʈʝ ɚʐʐʅʆʙʏ ʆɻʅ ʐʂʉ ɩʀʇʋʌʝʉʉʂʎʋȢ 

ɬɻ ɻʌʋʐʀʇʘʎʈɻʐɻ ɻʑʐʗ ʈʌʋʍʀʚ ʉɻ ʀʚʉɻʅ ʔʍʙʎʅʈɻ ɾʅɻ ʐʂʉ ɿʅɻʔʀʚʍʅʎʂ ʐʋʑ ʂʇʀʆʐʍʅʆʋʞ 

ɿʅʆʐʞʋʑ ʆɻʅ ɾʅɻ ʐʂʉ ʀʞʍʀʎʂ ɼʘʇʐʅʎʐʖʉ ʌʋʇʅʐʅʆʡʉ ɾʅɻ ʐʋ ɻʉɻʌʐʑʊʅɻʆʝ ʈʋʉʐʘʇʋ ʐʂʏ ʔʡʍɻʏȢ 

ɫʀ ʝȟʐʅ ɻʒʋʍʗ ʎʐʂʉ ʌʍʋʎʋʈʋʚʖʎʂȟ ʔʍʂʎʅʈʋʌʋʅʙʃʂʆɻʉ ɿʀɿʋʈʘʉɻ ɻʌʝ ʐɻ ʋʌʋʚɻ ɿʀʉ ʀʚʔʀ 

ɻʒɻʅʍʀʃʀʚ ʂ ɼʅʋʈʂʔɻʉʅʆʙ ʔʍʙʎʂȟ ʂ ʋʌʋʚɻ ʌɻʍʋʑʎʅʗʁʀʅ ɿʅɻʒʋʍʀʐʅʆʘʏ ʌʀʍʅʋɿʅʆʝʐʂʐʀʏ ʎʀ 

ʎʔʘʎʂ ʌȢʔȢ ʈʀ ʐʂʉ ʂʇʀʆʐʍʅʆʙ ʀʉʘʍɾʀʅɻ ʋʅʆʅɻʆʙʏ ʔʍʙʎʂʏȢ ɬʋ ʀʌʅʃʑʈʂʐʝ ɻʌʋʐʘʇʀʎʈɻ ʙʐɻʉ ʂ 

ʌɻʍɻɾʖɾʙ ʈʅɻʏ ʎʑʉʃʀʐʅʆʙʏ ʔʍʋʉʋʎʀʅʍʗʏ ɾʅɻ ʐʂʉ ʌʍʋʎʋʈʋʚʖʎʂ ʀʉʝʏ ʎʑʎʐʙʈɻʐʋʏ 

ʀʉʘʍɾʀʅɻʏ ʆɻʅ ʐʋ ʀʉɿʅɻʒʘʍʋʉ ʙʐɻʉ ʂ ʈɻʆʍʋʌʍʝʃʀʎʈʂ ɻʌʝɿʋʎʙ ʐʋʑȢ ɜʅɻ ʐʂʉ ʎʑɾʆʀʆʍʅʈʘʉʂ 

ʀʒɻʍʈʋɾʙ ɻʍʆʋʞʎʀ ʂ ʀʊʘʐɻʎʂ ʐʂʏ ʔʍʋʉʋʎʀʅʍʗʏ ʂʇʀʆʐʍʅʆʙʏ ʁʙʐʂʎʂʏ ʈʝʉʂ ʐʂʏȢ ɱʎʐʝʎʋ 

ʎʐʂʉ ʌʀʍʚʌʐʖʎʂ ʌʋʑ ʀʉɿʅɻʒʀʍʝʈɻʎʐʀ ɾʅɻ ʌʍʝɼʇʀʕʂȟ ʌʍʘʌʀʅ ʉɻ ʇʂʒʃʋʞʉ ʑʌʝʕʂ ʆɻʅ ʋʅ 

ʌʍʋɼʇʘʕʀʅʏ ʐʂʏ ʃʀʍʈʋʆʍɻʎʚɻʏȟ ʐʋʑ ɚɞɩ ʆʇʌȢ ɫʀ ɻʑʐʙʉ ʐʂʉ ʌʀʍʚʌʐʖʎʂ ʀʚʉɻʅ ɻʌɻʍɻʚʐʂʐʋʏ 

ʋ ʎʑʎʔʀʐʅʎʈʝʏ ʈʀʐɻʊʞ ʐʂʏ ʁʙʐʂʎʂʏ ʂʇʀʆʐʍʅʆʙʏ ʀʉʘʍɾʀʅɻʏ ʆɻʅ ʐʖʉ ʗʇʇʖʉ ʈʀʐɻɼʇʂʐʡʉ. 





ix 

 

Abstract  

In this study we analyse the electricity  demand in Greece for the time period 2002-2014 

and we simulate the electricity demand in Greece and Thessaly. 

We visualize the electricity demand in Greece for the time period 2002-2014. We 

search the relationship between the energy demand and the Gross Domestic Product 

(GDP) and the temperature. The analysis shows that in general the conclusions of 

Psiloglou et al. (2009) are still valid . However, since 2010, when the GDP began to decline, 

the pattern of the energy demand has changed in the winter. Moreover, we investigate the 

effectiveness of the energy demand forecasting system of the Independent Transmission 

System Operator (IPTO). The results of the analysis are useful for forecasting the energy 

demand and for generating synthetic time series. The data and the code of this work  are 

available as supporting material. 

We analyse the spatial patterns of the energy demand. We present patterns of energy 

demand for various uses and combinations of energy demand variables for various uses 

with variables such as the GDP, the population, the area and the population density for 

the time period 2008-2012. We perform clusters and outliers analysis, hot spot analysis 

and grouping analysis. The most important results of these analyses are presented in the 

main body of work, while the total of 1 125 Figures produced during the work, are 

provided as supporting material. We believe that the results are useful to understand 

issues related to the spatial distribution of the energy demand in Greece and the 

developmental orientation of the state, to improve previous works, which use 

socioeconomic variables. 

We simulate the total energy demand in Greece and Thessaly, after the removal of the 

energy demand for agricultural use. Furthermore, we simulate the energy demand for 

agricultural use in Thessaly. The simulation concerns a long time period. It is performed 

to assess the long-term properties of an energy project. Therefore, it  neglects features 

such as the dependence on initial conditions. The simulation of energy demand is 

performed after the removal of the annual averages and the observed periodicities. The 

synthetic series is produced using a bootstrap method with blocks of random length 

derived from a geometric distribution. The removed elements are added to the synthetic 

time series. 
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Summarizing the results of the analysis in the time domain, we observe during the day 

two local maxima at approximately 12:00 and 20:00, and two local minima at about 04:00 

and 16:00. We observe daily maxima of the energy demand on Wednesdays or Thursdays 

and daily minima on Sundays. The shape of the daily energy demand is almost 

independent of the month. We observe local maxima of the monthly energy demand in 

January and July and local minima in October and April. The December monthly energy 

demand increased significantly after the hydrological year 2011. We observe less 

variation in energy demand in the period between December and April. A linear model for 

the relationship between the energy demand and the GDP seems reasonable. Moreover, 

we observe that the GDP increase results in increased energy demand (or vice versa). 

Nevertheless, the GDP increase in the hydrological year 2008 was followed by a decrease 

in energy demand. We observe a global minimum of the energy demand for temperatures 

at about 17-18Ј C, and local maxima of temperatures at about 3Ј C and 32Ј C. A regression 

line for the energy demand (the y axis) and temperature (the x axis) would be a convex 

curve. 4ÈÅ )04/ȭÓ ÄÁÉÌÙ ÐÒÅÄÉÃÔÉÏÎÓ usually overestimate the energy demand. The results 

of the investigation will be useful for the construction of a short and a medium-term 

energy demand forecasting model. 

Regarding the spatial analysis, we show some Figures from the support material which 

present significant results. It seems that in GreeceȭÓ ÍÉÄÄÌÅ there is an area which is 

classified as industrial but also agricultural. The Greek islands are mainly characterized 

as commercial, while the area around Athens is characterized by high values of household 

energy use. Regarding its development model Greece is divided to the main continental 

part, which includes areas in the middle and North, to Central Greece and to island 

regions. The island regions are similar to the Athens area and Peloponnese in specific 

cases. These results may be useful for the management of the electricity grid and for 

finding optimal policies for the development model of the state. 

In regard to the simulation, we did not remove the industrial energy demand use from 

the data. The industrial use is characterized by different periodi cities compared e.g. with 

the household use. The result of interest was the production of a synthetic time series to 

simulate a power system and assess its long-term performance. For this specific 

application it was sufficient to examine only the time series electricity demand. However, 

if we are interested in forecasting we must take into account the forecasts of temperature, 
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GDP etc. In this case it is necessary to correlate the electricity demand with other 

variables. 
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1. ɞʅʎɻɾʖɾʙ 

ɫʐʂʉ ʌɻʍʋʞʎɻ ʀʍɾɻʎʚɻ ʀʊʀʐʗʁʋʑʈʀ ʐʂʉ ʁʙʐʂʎʂ ʂʇʀʆʐʍʅʆʙʏ ʀʉʘʍɾʀʅɻʏ ʎʐʂʉ ɞʇʇʗɿɻ ɾʅɻ ʐʂʉ 

ʔʍʋʉʅʆʙ ʌʀʍʚʋɿʋ ςππς-ςπρτ ʆɻʅ ʌʍʋʎʋʈʋʅʡʉʋʑʈʀ ʐʂʉ ʁʙʐʂʎʂ ʂʇʀʆʐʍʅʆʙʏ ʀʉʘʍɾʀʅɻʏ ʎʐʂʉ 

ɞʇʇʗɿɻ ʆɻʅ ʐʂʉ ɡʀʎʎɻʇʚɻȢ 

ɫʐʋ 2ʋ ɣʀʒʗʇɻʅʋ ʌɻʍʋʑʎʅʗʁʋʑʈʀ ʋʌʐʅʆʗ ʐʂʉ ʆɻʐɻʉʋʈʙ ʐʂʏ ʁʙʐʂʎʂʏ ʀʉʘʍɾʀʅɻʏ ʎʐʋʉ 

ʔʍʝʉʋ ɾʅɻ ʐʂʉ ʖʍʅɻʚɻȟ ʂʈʀʍʙʎʅɻȟ ʀʌʋʔʅɻʆʙ ʆɻʅ ʀʐʙʎʅɻ ʆʇʚʈɻʆɻ ʎʀ ʎʔʘʎʂ ʈʀ ʐʂʉ ʈʘʎʂ 

ʂʈʀʍʙʎʅɻ ʃʀʍʈʋʆʍɻʎʚɻ ʆɻʅ ʐʋ ɚʆɻʃʗʍʅʎʐʋ ɞʃʉʅʆʝ ɩʍʋʛʝʉ ɉɚɞɩɊ ʐʂʏ ɞʇʇʗɿɻʏ ɾʅɻ ʐʂʉ ʚɿʅɻ 

ʔʍʋʉʅʆʙ ʌʀʍʚʋɿʋȢ ɫʑɾʆʍʚʉʋʑʈʀ ʋʌʐʅʆʗ ʐʂʉ ʌʍʝɼʇʀʕʂ ʐʂʏ ʀʉʀʍɾʀʅɻʆʙʏ ʁʙʐʂʎʂʏ ʐʋʑ 

ɞʇʇʂʉʅʆʋʞ ɚʉʀʊʗʍʐʂʐʋʑ ɝʅɻʔʀʅʍʅʎʐʙ ɥʀʐɻʒʋʍʗʏ ɠʇʀʆʐʍʅʆʙʏ ɞʉʘʍɾʀʅɻʏ ʈʀ ʐʋ 

ʌʍɻɾʈɻʐʅʆʝ ʒʋʍʐʚʋ ʁʙʐʂʎʂʏȢ ɬɻ ɻʌʋʐʀʇʘʎʈɻʐɻ ʌʋʑ ʌɻʍʋʑʎʅʗʁʋʑʈʀ ʀʚʉɻʅ ʌɻʍʝʈʋʅɻ ʈʀ 

ɻʑʐʗ ʌʍʋʂɾʋʞʈʀʉʖʉ ɻʉʐʚʎʐʋʅʔʖʉ ʈʀʇʀʐʡʉ ʎʐʂʉ ɞʇʇʗɿɻȟ ɻʇʇʗ ɾʅɻ ɿʅɻʒʋʍʀʐʅʆʘʏ ʔʍʋʉʅʆʘʏ 

ʌʀʍʅʝɿʋʑʏȢ ɩɻʍɻʐʂʍʋʞʈʀ ʐʘʇʋʏ ʈʅɻ ɻʇʇɻɾʙ ʎʐʋ ʎʔʙʈɻ ʀʉʀʍɾʀʅɻʆʙʏ ʁʙʐʂʎʂʏ ʎʐʂʉ 

ɿʅʗʍʆʀʅɻ ʐʋʑ ʘʐʋʑʏȟ ʈʀʐʗ ʐʋ ʘʐʋʏ ςπρπȢ ɚʑʐʙ ʂ ɻʇʇɻɾʙ ʌʅʃɻʉʝʉ ʉɻ ʋʒʀʚʇʀʐɻʅ ʎʐʂʉ ʈʀʚʖʎʂ 

ʐʋʑ ɚɞɩ ʆɻʐʗ ʐʂʉ ɿʅʗʍʆʀʅɻ ʐʂʏ ʔʍʋʉʅʆʙʏ ʌʀʍʅʝɿʋʑ ςπρπ-2014. 

ɫʐʋ 3ʋ ɣʀʒʗʇɻʅʋ ʎʑʉɿʑʗʁʋʑʈʀ ʈʀʐɻɼʇʂʐʘʏ ʁʙʐʂʎʂʏ ʀʉʘʍɾʀʅɻʏ ɾʅɻ ɿʅʗʒʋʍʀʏ ʔʍʙʎʀʅʏ 

ɉɻɾʍʋʐʅʆʙȟ ʀʈʌʋʍʅʆʙȟ ʋʅʆʅɻʆʙȟ ɼʅʋʈʂʔɻʉʅʆʙȟ ɿʂʈʝʎʅʀʏ ʑʌʂʍʀʎʚʀʏ ʆɻʅ ʒʖʐʅʎʈʝʏ ʋɿʡʉɊ ʈʀ 

ʈʀʐɻɼʇʂʐʘʏ ʝʌʖʏ ʋ ʌʇʂʃʑʎʈʝʏȟ ʂ ʘʆʐɻʎʂȟ ʂ ʌʑʆʉʝʐʂʐɻ ʌʇʂʃʑʎʈʋʞ ʆɻʅ ʐʋ ɻʆɻʃʗʍʅʎʐʋ 

ʀʃʉʅʆʝ ʌʍʋʛʝʉ ɾʅɻ ʆʗʃʀ ʉʋʈʝ ʐʂʏ ɞʇʇʗɿɻʏ ɾʅɻ ʐɻ ʘʐʂ ςππψ-ςπρςȢ ɩɻʍʋʑʎʅʗʁʋʑʈʀ ʋʌʐʅʆʗ 

ʐʋʑʏ ʎʑʉɿʑɻʎʈʋʞʏ ɻʑʐʡʉ ʐʖʉ ʈʀʐɻɼʇʂʐʡʉȢ ɩʍɻɾʈɻʐʋʌʋʅʋʞʈʀ ɻʉʗʇʑʎʂ ɻʆʍɻʚʖʉ ʐʅʈʡʉȟ 

ʎʑʎʐʗɿʖʉȟ ʀʉʀʍɾʡʉ ʎʂʈʀʚʖʉ ʆɻʅ ʋʈɻɿʋʌʋʚʂʎʂʏȢ ɠ ʋʌʐʅʆʋʌʋʚʂʎʂ ʐʖʉ ɻʉʖʐʘʍʖ 

ʈʀʐɻɼʇʂʐʡʉ ʆɻʅ ɻʉɻʇʞʎʀʖʉ ʎʐʋʉ ʔʡʍʋ ʀʚʉɻʅ ɿʑʉɻʐʝʉ ʉɻ ʈɻʏ ʌɻʍʘʔʀʅ ʔʍʙʎʅʈɻ 

ʎʑʈʌʀʍʗʎʈɻʐɻ ʎʔʀʐʅʆʗ ʈʀ ʐʋ ɻʉɻʌʐʑʊʅɻʆʝ ʔʖʍʅʆʝ ʈʋʉʐʘʇʋ ʐʂʏ ɞʇʇʗɿɻʏȢ 

ɫʐʋ 4ʋ ɣʀʒʗʇɻʅʋ ʌʍʋʎʋʈʋʅʡʉʋʑʈʀ ʐʂʉ ʎʑʉʋʇʅʆʙ ʁʙʐʂʎʂ ʀʉʘʍɾʀʅɻʏȟ ʘʔʋʉʐɻʏ ɻʒɻʅʍʘʎʀʅ 

ʉʖʍʚʐʀʍɻ ʐʂʉ ʁʙʐʂʎʂ ʀʉʘʍɾʀʅɻʏ ɾʅɻ ɾʀʖʍɾʅʆʙ ʔʍʙʎʂ ʎʐʂʉ ɞʇʇʗɿɻ ʆɻʅ ʐʂʉ ɡʀʎʎɻʇʚɻȢ 

ɞʌʅʌʇʘʋʉ ʌʍʋʎʋʈʋʅʡʉʋʑʈʀ ʐʂʉ ʁʙʐʂʎʂ ʀʉʘʍɾʀʅɻʏ ɾʅɻ ɻɾʍʋʐʅʆʙ ʔʍʙʎʂ ʎʐʂʉ ɡʀʎʎɻʇʚɻȢ ɠ 

ʌʍʋʎʋʈʋʚʖʎʂ ɻʒʋʍʗ ʈʀɾʗʇʂ ʔʍʋʉʅʆʙ ʌʀʍʚʋɿʋ ʆɻʅ ʌʍɻɾʈɻʐʋʌʋʅʀʚʐɻʅ ɾʅɻ ʐʂʉ ʀʆʐʚʈʂʎʂ 

ʀʉʝʏ ʀʉʀʍɾʀʅɻʆʋʞ ʘʍɾʋʑ ʎʀ ɼʗʃʋʏ ʔʍʝʉʋʑȟ ʋʌʝʐʀ ɿʀʉ ʇɻʈɼʗʉʋʉʐɻʅ ʑʌʝʕʂ 

ʔɻʍɻʆʐʂʍʅʎʐʅʆʗ ʝʌʖʏ ʂ ʀʊʗʍʐʂʎʂ ɻʌʝ ʐʅʏ ɻʍʔʅʆʘʏ ʎʑʉʃʙʆʀʏȢ ɠ ʌʍʋʎʋʈʋʚʖʎʂ ʐʖʉ 

ʁʂʐʙʎʀʖʉ ʀʉʘʍɾʀʅɻʏ ʌʍɻɾʈɻʐʋʌʋʅʀʚʐɻʅ ɻʒʋʞ ʌʍʡʐɻ ɻʒɻʅʍʀʃʋʞʉ ʋʅ ʀʐʙʎʅʋʅ ʈʘʎʋʅ ʆɻʅ ʋʅ 

ʌɻʍɻʐʂʍʋʞʈʀʉʀʏ ʌʀʍʅʋɿʅʆʝʐʂʐʀʏȢ ɨʅ ʎʑʉʃʀʐʅʆʘʏ ʔʍʋʉʋʎʀʅʍʘʏ ʌɻʍʗɾʋʉʐɻʅ ʈʀ ʐʂʉ ʈʘʃʋɿʋ 

bootstrap ɻʌʝ ʐʈʙʈɻʐɻ ʐʑʔɻʚʋʑ ʈʙʆʋʑʏ ʌɻʍɻɾʝʈʀʉɻ ɻʌʝ ʈʅɻ ɾʀʖʈʀʐʍʅʆʙ ʆɻʐɻʉʋʈʙȢ 

ɫʐʂʉ ʎʑʉʘʔʀʅɻ ʌʍʋʎʐʚʃʀʉʐɻʅ ʐɻ ʎʐʋʅʔʀʚɻ ʌʋʑ ʌʍʋʂɾʋʑʈʘʉʖʏ ɻʒɻʅʍʘʃʂʆɻʉȢ 
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ɫʑʉʋʕʚʁʋʑʈʀ ʎʐʋ 5ʋ ɣʀʒʗʇɻʅʋ ʈʀ ʐɻ ɻʌʋʐʀʇʘʎʈɻʐɻ ʐʂʏ ʀʍɾɻʎʚɻʏȟ ɻʉɻʒʋʍʘʏ ʎʐʋʉ 

ʆʡɿʅʆɻ ʌʋʑ ʔʍʂʎʅʈʋʌʋʅʙʃʂʆʀ ɾʅɻ ʉɻ ʌɻʍʗɾʋʑʈʀ ʐɻ ɻʌʋʐʀʇʘʎʈɻʐɻ ʆɻʅ ʎʑʈʌʀʍʗʎʈɻʐɻ 

ʌʋʑ ʌʍʋʘʆʑʕɻʉ ɻʌʝ ʐʂʉ ɻʉʗʇʑʎʂȢ 
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2. ɨʌʐʅʆʋʌʋʚʂʎʂ ʐʂʏ ʁʙʐʂʎʂʏ ʂʇʀʆʐʍʅʆʙʏ ʀʉʘʍɾʀʅɻʏ ʎʐʂʉ ɞʇʇʗɿɻ ʎʀ 

ʌʋʇʇɻʌʇʘʏ ʔʍʋʉʅʆʘʏ ʆʇʚʈɻʆʀʏ 

2.1 ɞʅʎɻɾʖɾʙ 

ɠ ɿʅʀʍʀʞʉʂʎʂ ʐʂʏ ʀʉʀʍɾʀʅɻʆʙʏ ʁʙʐʂʎʂʏ ɾʅɻ ɿʅʗʒʋʍʀʏ ʔʍʋʉʅʆʘʏ ʆʇʚʈɻʆʀʏ ʆɻʅ ʂ ʎʑʎʔʘʐʅʎʙ 

ʐʂʏ ʈʀ ɿʅʗʒʋʍʀʏ ʈʀʐɻɼʇʂʐʘʏȟ ʝʌʖʏ ʆʇʅʈɻʐʅʆʘʏ ʆɻʅ ʋʅʆʋʉʋʈʅʆʘʏ ʀʚʉɻʅ ɻʌɻʍɻʚʐʂʐʂ ɾʅɻ ʐʂʉ 

ʌʍʝɼʇʀʕʙ ʐʂʏ ɉHyndman and Fan 2010). ɫʐʋ 2ʋ ɣʀʒʗʇɻʅʋ ʃɻ ʌɻʍʋʑʎʅʗʎʋʑʈʀ ʋʌʐʅʆʗ ʐʅʏ 

ɻʉʖʐʘʍʖ ʈʀʐɻɼʇʂʐʘʏ ɾʅɻ ʐʂʉ ɞʇʇʗɿɻ.1 

ɠ ʀʌʅʎʐʂʈʋʉʅʆʙ ɼʅɼʇʅʋɾʍɻʒʚɻ ʌʀʍʅʇɻʈɼʗʉʀʅ ʌʋʇʇʗ ʗʍʃʍɻ ʎʔʀʐʅʆʗ ʈʀ ʐʂʉ ʁʙʐʂʎʂ 

ʀʉʘʍɾʀʅɻʏ ʎʐʂʉ ɞʇʇʗɿɻȢ ɨʅ Psiloglou et al. ɉςππωɊ ʘʔʋʑʉ ɿʅʀʍʀʑʉʙʎʀʅ ʐʂʉ ʀʉʀʍɾʀʅɻʆʙ 

ʁʙʐʂʎʂ ʐʂʏ ɚʃʙʉɻʏ ʐʂʉ ʔʍʋʉʅʆʙ ʌʀʍʚʋɿʋ ρωωχ-ςππρȟ ʌʍʋʎʌɻʃʡʉʐɻʏ ʉɻ ɼʍʋʑʉ ʐʂʉ 

ʎʑʎʔʘʐʅʎʙ ʐʂʏ ʈʀ ʘʉɻʉ ʋʅʆʋʉʋʈʅʆʝ ɿʀʚʆʐʂȟ ɿʂʇɻɿʙ ʐʋ ɚʆɻʃʗʍʅʎʐʋ ɞʃʉʅʆʝ ɩʍʋʛʝʉ ɉɚɞɩɊ 

ʆɻʅ ʘʉɻʉ ʆʇʅʈɻʐʅʆʝ ɿʀʚʆʐʂȟ ɿʂʇɻɿʙ ʐʂʉ ʃʀʍʈʋʆʍɻʎʚɻȢ ɨʅ Mirasgedis et al. (2006) 

ʌɻʍʋʑʎʅʗʁʋʑʉ ʈʅɻ ʌɻʍʝʈʋʅɻ ɻʉʗʇʑʎʂ ɾʅɻ ʐʂʉ ʁʙʐʂʎʂ ʀʉʘʍɾʀʅɻʏ ʎʐʂʉ ɞʇʇʗɿɻȟ ɾʅɻ ʐʂʉ 

ʔʍʋʉʅʆʙ ʌʀʍʚʋɿʋ ρωωσ-2002. ɨʅ Pappas et al. (2010) ʑʌʋʇʋɾʚʁʋʑʉ ʎʐɻʐʅʎʐʅʆʗ ʐʂʏ 

ʔʍʋʉʋʎʀʅʍʗʏ ʁʙʐʂʎʂʏ ʀʉʘʍɾʀʅɻʏȟ ɾʅɻ ʐʂʉ ʔʍʋʉʅʆʙ ʌʀʍʚʋɿʋ ςππτ-ςππυȟ ʡʎʐʀ ʉɻ 

ʌʍʋʎɻʍʈʝʎʋʑʉ ʘʉɻ ʎʐʋʔɻʎʐʅʆʝ ʈʋʉʐʘʇʋȟ ʐʋ ʋʌʋʚʋ ʔʍʂʎʅʈʋʌʋʅʋʞʉ ɾʅɻ ʌʍʝɼʇʀʕʂ. ɫʐʂʉ 

ʌɻʍʋʞʎɻ ʈʀʇʘʐʂ ʌɻʍʋʑʎʅʗʁʋʉʐɻʅ ʌɻʍʝʈʋʅɻ ɻʌʋʐʀʇʘʎʈɻʐɻȟ ʈʀʐʗ ɻʌʝ ʈʅɻ 

ʇʀʌʐʋʈʀʍʘʎʐʀʍʂ ɻʉʗʇʑʎʂȢ 

ɞʌʅʌʍʝʎʃʀʐɻ ʃʘʈɻʐɻ ʎʔʀʐʅʆʗ ʈʀ ʐʂʉ ʁʙʐʂʎʂ ʐʂʏ ʀʉʘʍɾʀʅɻʏ ʎʐʂʉ ɞʇʇʗɿɻ ʆɻʅ ʐʂʉ 

ɾʀʅʐʋʉʅʆʙ ɣʞʌʍʋ ɾʅɻ ʐɻ ʋʌʋʚɻ ʘʔʋʑʉ ʎʑʉʐɻʔʃʀʚ ʀʌʅʎʐʂʈʋʉʅʆʘʏ ʀʍɾɻʎʚʀʏ ʀʚʉɻʅ ɻʑʐʗ ʐʂʏ 

ɻɾʋʍʗʏ ʀʉʘʍɾʀʅɻʏ ɉAndrianesis et al. 2011)ȟ ʐʂʏ ʎʑʎʔʘʐʅʎʂʏ ʈʀʐɻʊʞ ʁʙʐʂʎʂʏ ʀʉʘʍɾʀʅɻʏ ʆɻʅ 

ʋʅʆʋʉʋʈʅʆʙʏ ɿʍɻʎʐʂʍʅʝʐʂʐɻʏ ɉDergiades et al. 2013, Fuinhas et al. 2012, Marques et al. 

2014, Polemis and Dagoumas 2013, Tsani 2010), ʐʂʏ ʎʑʎʔʘʐʅʎʂʏ ʈʀʐɻʊʞ ʁʙʐʂʎʂʏ 

ʀʉʘʍɾʀʅɻʏ ʆɻʅ ʆʇʅʈɻʐʅʆʡʉ ʙ ɾʀʖʇʋɾʅʆʡʉ ʈʀʐɻɼʇʂʐʡʉ ɉKatsoulakos and Kaliampakos 

2014, Panagiotopoulos and Katsoulakos 2014), ʐʂʏ ʌʍʝɼʇʀʕʂʏ ʁʙʐʂʎʂʏ ʀʉʘʍɾʀʅɻʏ 

(Ekonomou 2010)ȟ ʐʂʏ ʆɻʐɻʉʗʇʖʎʂʏ ʀʉʘʍɾʀʅɻʏ ɾʅɻ ɻʎʐʅʆʙ ʔʍʙʎʂ ɉHondroyiannis 2004, 

Rapanos and Polemis 2006)ȟ ʐʂʏ ʈʀʇʘʐʂʏ ʐʋʑ ʎʑʎʐʙʈɻʐʋʏ ʌɻʍɻɾʖɾʙʏ ʀʉʘʍɾʀʅɻʏ 

(Kalampalikas and Pilavachi 2010a,b), ʐʂʏ ʀʊʘʍɾʀʅɻʏ ɉKoroneos et al. 2011) ʆɻʅ ʃʘʈɻʐɻ 

ʎʔʀʐʅʆʗ ʈʀ ʐʂʉ ɣʞʌʍʋ (Zachariadis and Pashourtidou 2007). 

                                                             
1 ɛɻʎʚʁʀʐɻʅ ʎʐʋʑʏ Tyralis et al. (2015, 2016a). 
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ɠ ɼʅɼʇʅʋɾʍɻʒʚɻ ʌʀʍʅʇɻʈɼʗʉʀʅ ʀʌʚʎʂʏ ɻʍʆʀʐʘʏ ʀʌʅʎʐʂʈʋʉʅʆʘʏ ʀʍɾɻʎʚʀʏȟ ʎʔʀʐʅʆʗ ʈʀ 

ʃʘʈɻʐɻ ɻʉʗʇʑʎʂʏ ʐʂʏ ʁʙʐʂʎʂʏ ʀʉʘʍɾʀʅɻʏ ʎʀ ʎʔʘʎʂ ʈʀ ʐʋʉ ʔʍʝʉʋȢ ɬʘʐʋʅɻ ʃʘʈɻʐɻ ʀʚʉɻʅ ʂ 

ʎʑʎʔʘʐʅʎʂ ʈʀʐɻʊʞ ʁʙʐʂʎʂʏ ʀʉʘʍɾʀʅɻʏ ʆɻʅ ʋʅʆʋʉʋʈʅʆʙʏ ɿʍɻʎʐʂʍʅʝʐʂʐɻʏ ɉAkinlo 2009, 

Gam and Rejeb 2012, Hainoun et al. 2006, Kąran et al. 2012, Kumar and Jain 2010, Morales-

Acevedo 2014, Mozumder and Marathe 2007, Ouïdraogo 2010, Payne 2010, Shan et al. 

2012, Soytas and Sari 2003, Yu et al. 2012), ʂ ʎʑʎʔʘʐʅʎʂ ʈʀʐɻʊʞ ʁʙʐʂʎʂʏ ʀʉʘʍɾʀʅɻʏ ʆɻʅ 

ʆʇʅʈɻʐʅʆʡʉ ʙ ɾʀʖʇʋɾʅʆʡʉ ʈʀʐɻɼʇʂʐʡʉ (De Cian et al. 2013, Hor et al. 2005, Moral-

Carcedo and Vicens-Otero 2005, Pardo et al. 2002), ʂ ʁʙʐʂʎʂ ʀʉʘʍɾʀʅɻʏ ɾʅɻ ɿʅʗʒʋʍʋʑʏ 

ʐʋʈʀʚʏ ʐʂʏ ʋʅʆʋʉʋʈʚɻʏ ɉDilaver and Hunt 2011, Dimitropoulos et al. 2005)ȟ ʂ ɿʅʀʍʀʞʉʂʎʂ 

ʐʂʏ ʆɻʐɻʉʋʈʙʏ ʁʙʐʂʎʂʏ ʀʉʘʍɾʀʅɻʏ ʎʀ ɿʅʗʒʋʍʀʏ ʔʍʋʉʅʆʘʏ ʆʇʚʈɻʆʀʏ (Farzan et al. 2015, Filik 

et al. 2011)ȟ ʂ ʋʅʆʅɻʆʙ ʁʙʐʂʎʂ ɉRichardson et al. 2010, Widïn and Wßckelgârd 2010). ɥʅɻ 

ɻʉɻʎʆʝʌʂʎʂ ʐʂʏ ɼʅɼʇʅʋɾʍɻʒʚɻʏ ʀʌʅʔʀʅʍʋʞʉ ʋʅ Jebaraj and Iniyan (2006). 

ɫʐʋ 2ʋ ɣʀʒʗʇɻʅʋ ʀʌʅʔʀʅʍʋʞʈʀ ʐʂʉ ʋʌʐʅʆʋʌʋʚʂʎʂ ʐʂʏ ʀʉʀʍɾʀʅɻʆʙʏ ʁʙʐʂʎʂʏ ʎʐʂʉ ɞʇʇʗɿɻ 

ɾʅɻ ʐʂʉ ʔʍʋʉʅʆʙ ʌʀʍʚʋɿʋ ςππς-ςπρτȢ ɚʉɻʁʂʐʋʞʈʀ ʐʂʉ ʎʔʘʎʂ ʈʀʐɻʊʞ ʐʂʏ ʀʉʀʍɾʀʅɻʆʙʏ 

ʁʙʐʂʎʂʏ ʆɻʅ ʐʋʑ ɚɞɩ ʆɻʅ ʐʂʏ ʃʀʍʈʋʆʍɻʎʚɻʏȢ ɚʌʝ ʐʂʉ ɻʉʗʇʑʎʂ ʌʍʋʆʞʌʐʀʅ ʝʐʅȟ ʀʉʡ ʎʀ 

ɾʀʉʅʆʘʏ ɾʍɻʈʈʘʏ ʐɻ ʎʑʈʌʀʍʗʎʈɻʐɻ ʐʖʉ Psiloglou et al. (2009) ʀʊɻʆʋʇʋʑʃʋʞʉ ʉɻ ʅʎʔʞʋʑʉȟ 

ʖʎʐʝʎʋ ɻʌʝ ʐʋ ςπρπ ʝʐɻʉ ʐʋ ɚɞɩ ʗʍʔʅʎʀ ʉɻ ʈʀʅʡʉʀʐɻʅȟ ʐʋ ʎʔʙʈɻ ʐʂʏ ʀʉʀʍɾʀʅɻʆʙʏ 

ʁʙʐʂʎʂʏ ʗʇʇɻʊʀ ʆɻʐʗ ʐʂʉ ʔʀʅʈʀʍʅʉʙ ʌʀʍʚʋɿʋȢ ɞʌʅʌʇʘʋʉ ɿʅʀʍʀʑʉʋʞʈʀ ʆɻʅ ʐʂʉ 

ɻʌʋʐʀʇʀʎʈɻʐʅʆʝʐʂʐɻ ʐʋʑ ʎʑʎʐʙʈɻʐʋʏ ʌʍʝɼʇʀʕʂʏ ʀʉʀʍɾʀʅɻʆʙʏ ʁʙʐʂʎʂʏ ʐʋʑ 

ɚʉʀʊʗʍʐʂʐʋʑ ɝʅɻʔʀʅʍʅʎʐʙ ɥʀʐɻʒʋʍʗʏ ɠʇʀʆʐʍʅʆʙʏ ɞʉʘʍɾʀʅɻʏ ɉɚɝɥɠɞ, Independent 

Power Transmission Operator, IPTOɊȢ ɬɻ ɻʌʋʐʀʇʘʎʈɻʐɻ ʐʂʏ ɻʉʗʇʑʎʂʏ ʀʚʉɻʅ ʔʍʙʎʅʈɻ ɾʅɻ 

ʐʂʉ ʌʍʝɼʇʀʕʂ ʁʙʐʂʎʂʏ ʀʉʘʍɾʀʅɻʏ ʆɻʅ ɾʅɻ ʐʂʉ ʌɻʍɻɾʖɾʙ ʎʑʉʃʀʐʅʆʡʉ ʔʍʋʉʋʎʀʅʍʡʉ. ɬɻ 

ɿʀɿʋʈʘʉɻ ʆɻʅ ʋ ʆʡɿʅʆɻʏ ɻʌʝ ʐʋʉ ʋʌʋʚʋʉ ʌʍʋʘʆʑʕɻʉ ʐɻ ɻʌʋʐʀʇʘʎʈɻʐɻ ʐʂʏ ʀʍɾɻʎʚɻʏȟ 

ɿʅɻʐʚʃʀʉʐɻʅ ʖʏ ʑʌʋʎʐʂʍʅʆʐʅʆʝ ʑʇʅʆʝ ɻʌʝ ʐʋʑʏ Tyralis et al. (2016a). 

2.2 ɝʀɿʋʈʘʉɻ 

2.2.1 ɟʙʐʂʎʂ ʀʉʘʍɾʀʅɻʏ 

ɨ IPTO (2015) ʌɻʍʘʔʀʅ ʌʍʖʐʋɾʀʉʙ ɿʀɿʋʈʘʉɻ ʖʍʅɻʚɻʏ ʁʙʐʂʎʂʏ ʅʎʔʞʋʏȢ ɠ ʖʍʅɻʚɻ ʁʙʐʂʎʂ 

ʅʎʔʞʋʏ ɻʌʀʅʆʋʉʚʁʀʐɻʅ ʎʐʋ ɫʔʙʈɻ 2.1 ʆɻʅ ʂ ʌʍʝɼʇʀʕʂ ʐʂʏ ʖʍʅɻʚɻʏ ʁʙʐʂʎʂʏ ʅʎʔʞʋʏ 

ɻʌʀʅʆʋʉʚʁʀʐɻʅ ʎʐʋ ɫʔʙʈɻ 2.2Ȣ ɥʀ ʈʅɻ ʌʍʡʐʂ ʈɻʐʅʗ ʒɻʚʉʀʐɻʅ ʉɻ ʑʌʗʍʔʀʅ ʆʗʌʋʅɻ 

ʌʀʍʅʋɿʅʆʝʐʂʐɻ ʎʐʂʉ ʁʙʐʂʎʂ ʅʎʔʞʋʏ ʂ ʋʌʋʚɻ ʋʒʀʚʇʀʐɻʅ ʎʐʂʉ ʀʌʋʔʅʆʝʐʂʐɻ. 
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ɫʔʙʈɻ 2.1. ɩʍʖʐʋɾʀʉʙ ɿʀɿʋʈʘʉɻ ʖʍʅɻʚɻʏ ʁʙʐʂʎʂʏ ʅʎʔʞʋʏ ɾʅɻ ʐʂʉ ɞʇʇʗɿɻȢ 

 
ɫʔʙʈɻ 2.2. ɩʍʖʐʋɾʀʉʙ ɿʀɿʋʈʘʉɻ ʖʍʅɻʚɻʏ ʌʍʝɼʇʀʕʂʏ ʁʙʐʂʎʂʏ ʅʎʔʞʋʏ ʂ ʋʌʋʚɻ 
ɿʅʀʉʀʍɾʀʚʐɻʅ ɻʌʝ ʐʋʉ IPTO ɾʅɻ ʐʂʉ ɞʇʇʗɿɻȢ 

2.2.2 ɚʆɻʃʗʍʅʎʐʋ ɞʃʉʅʆʝ ɩʍʋʛʝʉ 

ɠ The World Bank (2015) ʌɻʍʘʔʀʅ ʌʍʖʐʋɾʀʉʙ ɿʀɿʋʈʘʉɻ ʐʋʑ ɚɞɩȟ ʐɻ ʋʌʋʚɻ ʌɻʍʋʑʎʅʗʁʀʅ 

ʋ ɩʚʉɻʆɻʏ 2.1Ȣ ɫʐʂʉ ʌɻʍʋʞʎɻ ʀʍɾɻʎʚɻȟ ɾʅɻ ʇʝɾʋʑʏ ɻʌʇʋʌʋʚʂʎʂʏ ʐʂʏ ɻʉʗʇʑʎʂʏȟ ʋʍʚʁʋʑʈʀ 

ʖʏ ʑɿʍʋʇʋɾʅʆʝ ʘʐʋʏȟ ʐʋ ʘʐʋʏ ʐʋ ʋʌʋʚʋ ɻʍʔʚʁʀʅ ʐʋʉ ɫʀʌʐʘʈɼʍʅʋ ʐʂʏ ʈʅɻʏ ʔʍʋʉʅʗʏ ʆɻʅ ʇʙɾʀʅ 

ʐʋʉ ɚʞɾʋʑʎʐʋ ʐʂʏ ʀʌʝʈʀʉʂʏȢ ɭʌʋʇʋɾʚʁʋʑʈʀ ʐʋ ɚɞɩ ʐʋʑ ʑɿʍʋʇʋɾʅʆʋʞ ʘʐʋʑʏ ʎʞʈʒʖʉɻ ʈʀ 

ʐʂʉ ʀʊȢ (2.1). 

 ɚɞɩʑɿʍ,i = (1/3) ɚɞɩi + (2/3) ɚɞɩi+1, i Ѐ ςππςȟ ςππσȟ ȣ (2.1) 
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ɩʚʉɻʆɻʏ 2.1. ɞʇʇʂʉʅʆʝ ɞʐʙʎʅʋ ɚʆɻʃʗʍʅʎʐʋ ɞʃʉʅʆʝ ɩʍʋʛʝʉ ɉɩʂɾʙȡ 4ÈÅ 7ÏÒÌÄ "ÁÎË ςπρυɊ. 
ɳʐʋʏ ɞʐʙʎʅʋ ɚʆɻʃʗʍʅʎʐʋ 

ɞʃʉʅʆʝ ɩʍʋʛʝʉ ɉρπ6 ΌɊ 
ɭɿʍʋʇʋɾʅʆʝ 
ʘʐʋʏ 

ɚʆɻʃʗʍʅʎʐʋ ɞʃʉʅʆʝ ɩʍʋʛʝʉ 
ʑɿʍʋʇʋɾʅʆʋʞ ʘʐʋʑʏ ɉρπ6 ΌɊ 

2002 155 192.4 2002 165 641.0 
2003 170 865.3 2003 179 344.0 
2004 183 583.3 2004 189 894.2 
2005 193 049.7 2005 203 431.1 
2006 208 621.8 2006 218 314.0 
2007 223 160.1 2007 229 851.8 
2008 233 197.7 2008 231 786.7 
2009 231 081.2 2009 225 128.1 
2010 222 151.5 2010 213 071.6 
2011 208 531.7 2011 198 408.6 
2012 193 347.0 2012 185 818.5 
2013 182 054.2 2013  

2.2.3 ɡʀʍʈʋʆʍɻʎʚɻ 

ɯʍʂʎʅʈʋʌʋʅʙʃʂʆɻʉ ɿʀɿʋʈʘʉɻ ʃʀʍʈʋʆʍɻʎʚɻʏ ʐʋʑ ʎʐɻʃʈʋʞ ʐʂʏ ɠʇʅʋʞʌʋʇʂʏ ʎʐʂʉ ɚʐʐʅʆʙ 

(The Hydrological Observatory of Athens ςπρυɊȢ ɨ ʎʐɻʃʈʝʏ ɼʍʚʎʆʀʐɻʅ ʆʋʉʐʗ ʎʐʂʉ 

ʃʗʇɻʎʎɻ ɉɫʔʙʈɻ 2.3ɊȢ ɡʀʖʍʋʞʈʀ ʝʐʅ ɾʅɻ ɻʑʐʙʉ ʐʂʉ ɻʉʗʇʑʎʂ ʈʌʋʍʀʚ ʉɻ ɻʉʐʅʌʍʋʎʖʌʀʞʎʀʅ 

ʐʂʉ ʃʀʍʈʋʆʍɻʎʚɻ ʎʐʂʉ ɞʇʇʗɿɻȟ ɿʅʝʐʅ ʎʐʂʉ ɚʐʐʅʆʙ ʆɻʐʋʅʆʀʚ ʐʋ συϷ ʐʋʑ ʌʇʂʃʑʎʈʋʞ ʐʂʏ 

ɞʇʇʗɿɻʏȟ ʀʚʉɻʅ ʎʑɾʆʀʉʐʍʖʈʘʉʂ ʂ ʆʞʍʅɻ ɼʅʋʈʂʔɻʉʅʆʙ ɿʍɻʎʐʂʍʅʝʐʂʐɻȟ ʆɻʅ ʀʌʚʎʂʏ ʇʝɾʖ ʐʋʑ 

ʙʌʅʋʑ ʆʇʚʈɻʐʋʏ ʎʐʂʉ ɚʐʐʅʆʙ ʆɻʅ ʐʂʏ ʃʘʎʂʏ ʐʋʑ ʎʐɻʃʈʋʞ ʀʚʉɻʅ ʇʅɾʝʐʀʍʋ ʀʑɻʚʎʃʂʐʋʏ ʎʀ 

ʐʋʌʅʆʗ ɻʆʍɻʚɻ ʆɻʅʍʅʆʗ ʒɻʅʉʝʈʀʉɻ. 
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ɫʔʙʈɻ 2.3. ɡʘʎʂ ʐʋʑ ʎʐɻʃʈʋʞ ʐʂʏ ɠʇʅʋʞʌʋʇʂʏ. 

2.3 ɞʌʀʊʀʍɾɻʎʚɻ ɿʀɿʋʈʘʉʖʉ 

ɩʍʅʉ ɻʉɻʇʞʎʋʑʈʀ ʐɻ ɿʀɿʋʈʘʉɻ ʐʂʏ ʀʉʘʍɾʀʅɻʏȟ ʌʍʋʔʖʍʙʎɻʈʀ ʎʀ ʈʅɻ ɿʅɻɿʅʆɻʎʚɻ 

ʀʌʀʊʀʍɾɻʎʚɻʏ ʆɻʅ ʆɻʃɻʍʅʎʈʋʞ ʐʋʑʏȢ ɷʌʖʏ ʒɻʚʉʀʐɻʅ ɻʌʝ ʐʋ ɫʔʙʈɻ 2.1 ʆɻʅ ʐʋ ɫʔʙʈɻ 2.2 

ʌɻʍɻʐʂʍʋʞʈʀ ʆʗʌʋʅʀʏ ʈʂɿʀʉʅʆʘʏ ʐʅʈʘʏȟ ʀʉʡ ʎʀ ʆʗʌʋʅʀʏ ʌʀʍʅʌʐʡʎʀʅʏ ʘʇʇʀʅʌɻʉ ʋʍʅʎʈʘʉʀʏ 

ʐʅʈʘʏȢ ɥʀʐʗ ɻʌʝ ɿʅʀʍʀʞʉʂʎʂ ʌʍʋʘʆʑʕʀ ʝʐʅ ɻʑʐʘʏ ʋʅ ʐʅʈʘʏ ʌɻʍɻʐʂʍʋʞʉʐɻʅ ʎʀ ʂʈʘʍʀʏ ʎʐʅʏ 

ʋʌʋʚʀʏ ʘʔʋʑʈʀ ʃʀʍʅʉʙ ʡʍɻ ɉʌȢʔȢ ɼʇȢ ɫʔʙʈɻ 2.4, ɫʔʙʈɻ 2.5, ɫʔʙʈɻ 2.6, ɫʔʙʈɻ 2.7). 

ɚʆʋʇʋʑʃʙʎɻʈʀ ʐʂʉ ʎʑʉʙʃʂ ʌʍɻʆʐʅʆʙȟ ʆɻʐʗ ʐʂʉ ʋʌʋʚɻ ʋʅ ʐʅʈʘʏ ɻʑʐʘʏ ɻʉʐʅʆɻʃʚʎʐɻʉʐɻʅ 

ɻʌʝ ʐʋʉ ʈʘʎʋ ʐʂʏ ʌʍʋʂɾʋʞʈʀʉʂʏ ʆɻʅ ʐʂʏ ʀʌʝʈʀʉʂʏ ʐʅʈʙʏ. 
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ɫʔʙʈɻ 2.4. ɩʍʖʐʋɾʀʉʙ ɿʀɿʋʈʘʉɻ ʖʍʅɻʚɻʏ ʁʙʐʂʎʂʏ ʅʎʔʞʋʏ ʎʐʅʏ ςχ-03-2011. 

 
ɫʔʙʈɻ 2.5. ɩʍʖʐʋɾʀʉʙ ɿʀɿʋʈʘʉɻ ʖʍʅɻʚɻʏ ʁʙʐʂʎʂʏ ʅʎʔʞʋʏ ʎʐʅʏ ςυ-03-2012. 

 
ɫʔʙʈɻ 2.6. ɩʍʖʐʋɾʀʉʙ ɿʀɿʋʈʘʉɻ ʖʍʅɻʚɻʏ ʁʙʐʂʎʂʏ ʅʎʔʞʋʏ ʎʐʅʏ σρ-03-2013. 
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ɫʔʙʈɻ 2.7. ɩʍʖʐʋɾʀʉʙ ɿʀɿʋʈʘʉɻ ʖʍʅɻʚɻʏ ʁʙʐʂʎʂʏ ʅʎʔʞʋʏ ʎʐʅʏ σπ-03-2014. 

ɥʀʐʗ ʐʂʉ ʀʌʀʊʀʍɾɻʎʚɻ ʐʖʉ ɿʀɿʋʈʘʉʖʉ ɻʌʀʅʆʋʉʚʁʀʐɻʅ ʂ ʁʙʐʂʎʂ ʅʎʔʞʋʏ ʎʐʋ ɫʔʙʈɻ 2.8 

ʆɻʅ ʐʋ ʅʎʐʝɾʍɻʈʈɻ ʐʖʉ ʖʍʅɻʚʖʉ ʐʅʈʡʉ ʎʐʋ ɫʔʙʈɻ 2.9ȟ ʀʉʡ ʎʐʋ ɫʔʙʈɻ 2.10 ʆɻʅ ʐʋ ɫʔʙʈɻ 

2.11 ɻʌʀʅʆʋʉʚʁʋʉʐɻʅ ʋʅ ʚɿʅʀʏ ʈʀʐɻɼʇʂʐʘʏ ɾʅɻ ʐʂʉ ʌʍʝɼʇʀʕʂ ʐʂʏ ʁʙʐʂʎʂʏ ʅʎʔʞʋʏȢ ɷʌʖʏ 

ʒɻʚʉʀʐɻʅ ʎʐʋ ɫʔʙʈɻ 2.9 ʆɻʅ ʐʋ ɫʔʙʈɻ 2.11 ʐɻ ɿʅɻɾʍʗʈʈɻʐɻ ʘʔʋʑʉ ɿʞʋ ʆʋʍʑʒʘʏ ʌʀʍʚʌʋʑ 

ʎʐɻ υ 000 -7 ʆɻʅ ʐɻ φ 400 -7 ɾʅɻ ʐʂʉ ʁʙʐʂʎʂ ʅʎʔʞʋʏ. 

 
ɫʔʙʈɻ 2.8. ɱʍʅɻʚɻ ʁʙʐʂʎʂ ʅʎʔʞʋʏ. 
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ɫʔʙʈɻ 2.9. ɢʎʐʝɾʍɻʈʈɻ ʖʍʅɻʚʖʉ ʁʂʐʙʎʀʖʉ ʅʎʔʞʋʏ ɾʅɻ ʐʂʉ ʔʍʋʉʅʆʙ ʌʀʍʚʋɿʋ πρȾπωȾςππς 
ɀ 31/08/2014 . 

 
ɫʔʙʈɻ 2.10. ɱʍʅɻʚɻ ʌʍʝɼʇʀʕʂ ʁʙʐʂʎʂʏ ʅʎʔʞʋʏ ʂ ʋʌʋʚɻ ɿʅʀʉʀʍɾʀʚʐɻʅ ɻʌʝ ʐʋʉ ɚʉʀʊʗʍʐʂʐʋ 
ɝʅɻʔʀʅʍʅʎʐʙ ɥʀʐɻʒʋʍʗʏ ɠʇʀʆʐʍʅʆʙʏ ɞʉʘʍɾʀʅɻʏ ɉɚɝɥɠɞɊ. 

 
ɫʔʙʈɻ 2.11. ɢʎʐʝɾʍɻʈʈɻ ʖʍʅɻʚʖʉ ʌʍʋɼʇʘʕʀʖʉ ʁʙʐʂʎʂʏ ʅʎʔʞʋʏ ɾʅɻ ʐʂʉ ʔʍʋʉʅʆʙ ʌʀʍʚʋɿʋ 
01/09/2002 ɀ σρȾπψȾςπρτ ʂ ʋʌʋʚɻ ɿʅʀʉʀʍɾʀʚʐɻʅ ɻʌʝ ʐʋʉ ɚʉʀʊʗʍʐʂʐʋ ɝʅɻʔʀʅʍʅʎʐʙ 
ɥʀʐɻʒʋʍʗʏ ɠʇʀʆʐʍʅʆʙʏ ɞʉʘʍɾʀʅɻʏ ɉɚɝɥɠɞɊ. 

ɫʐʋ ɫʔʙʈɻ 2.12 ɻʌʀʅʆʋʉʚʁʋʉʐɻʅ ʋʅ ʈʘʎʀʏ ʈʂʉʅɻʚʀʏ ʐʅʈʘʏ ʁʙʐʂʎʂʏ ʅʎʔʞʋʏ ʆɻʅ ʌʍʝɼʇʀʕʂʏ 

ʁʙʐʂʎʂʏ ʅʎʔʞʋʏȟ ɻʌʝ ʝʌʋʑ ʒɻʚʉʀʐɻʅ ʝʐʅ ɾʀʉʅʆʗ ʂ ʌʍʝɼʇʀʕʂ ʎʑʎʐʂʈɻʐʅʆʗ ʑʌʀʍʀʆʐʅʈʗ ʐʂʉ 
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ʁʙʐʂʎʂ ʎʐʅʏ ʌʀʍʅʋʔʘʏ ʐʋʌʅʆʡʉ ʈʀɾʚʎʐʖʉ ʋʅ ʋʌʋʚʀʏ ɼʍʚʎʆʋʉʐɻʅ ʎʐʅʏ ɻʍʔʘʏ ʆɻʅ ʐʘʇʂ ʆʗʃʀ 

ʘʐʋʑʏȢ 

 
ɫʔʙʈɻ 2.12. ɥʘʎʀʏ ʈʂʉʅɻʚʀʏ ʐʅʈʘʏ ʁʙʐʂʎʂʏ ʆɻʅ ʌʍʝɼʇʀʕʂʏ ʁʙʐʂʎʂʏ ʅʎʔʞʋʏ. 

2.4 ɨʌʐʅʆʙ ɿʅʀʍʀʞʉʂʎʂ 

2.4.1 ɨʌʐʅʆʙ ɿʅʀʍʀʞʉʂʎʂ ɾʅɻ ɿʅʗʒʋʍʀʏ ʔʍʋʉʅʆʘʏ ʆʇʚʈɻʆʀʏ 

ɫʐʂʉ ɞʉʝʐʂʐɻ 2.4.1 ʌʍɻɾʈɻʐʋʌʋʅʀʚʐɻʅ ʋʌʐʅʆʙ ɿʅʀʍʀʞʉʂʎʂ ʐʂʏ ʁʙʐʂʎʂʏ ʅʎʔʞʋʏ ɾʅɻ 

ɿʅʗʒʋʍʀʏ ʔʍʋʉʅʆʘʏ ʆʇʚʈɻʆʀʏȢ ɨʅ ʔʍʋʉʅʆʘʏ ʆʇʚʈɻʆʀʏ ʌʋʑ ʀʊʀʐʗʁʋʑʈʀ ʀʚʉɻʅ ʂ ʖʍʅɻʚɻȟ ʂ 

ʂʈʀʍʙʎʅɻ ʆɻʅ ʂ ʈʂʉʅɻʚɻȟ ʊʀʆʅʉʡʉʐɻʏ ɻʌʝ ʐʂʉ ʈʅʆʍʝʐʀʍʂ ʎʐʂʉ ʈʀɾɻʇʞʐʀʍʂȟ ʀʉʡ ʎʐʋ ʐʘʇʋʏ 

ʐʂʏ ʀʉʝʐʂʐɻʏ ʀʊʀʐʗʁʀʐɻʅ ʂ ʀʅɿʅʆʙ ʌʀʍʚʌʐʖʎʂ ʐʂʏ πρ-01-2014. 

ɫʐʋ ɫʔʙʈɻ 2.13 ʌɻʍʋʑʎʅʗʁʀʐɻʅ ʂ ʈʘʎʂ ʖʍʅɻʚɻ ʁʙʐʂʎʂ ʅʎʔʞʋʏ ɾʅɻ ʆʗʃʀ ʈʙʉɻȟ ʀʉʡ ʎʐʋ 

ɫʔʙʈɻ 2.14 ʂ ʆɻʐɻʉʋʈʙ ʐʂʏ ʎʐʂʉ ɿʅʗʍʆʀʅɻ ʐʂʏ ʂʈʘʍɻʏȢ ɨʅ ʀʇʗʔʅʎʐʀʏ ʐʅʈʘʏ ʁʙʐʂʎʂʏ 

ʌɻʍʋʑʎʅʗʁʋʉʐɻʅ ʌʀʍʚʌʋʑ ʎʐʅʏ πσȡππ ɀ πυȡππ ʆɻʃʂʈʀʍʅʉʗȟ ʀʉʡ ʌɻʍɻʐʂʍʋʞʉʐɻʅ ɿʞʋ ʐʋʌʅʆʗ 

ʈʘɾʅʎʐɻȢ ɬʋ ʌʍʡʐʋ ʐʋʌʅʆʝ ʈʘɾʅʎʐʋ ʌɻʍɻʐʂʍʀʚʐɻʅ ʎʐʅʏ ρσȡππ ɻʉʀʊɻʍʐʙʐʖʏ ʐʋʑ ʈʙʉɻȟ ʀʉʡ 

ʐʋ ɿʀʞʐʀʍʋ ʐʋʌʅʆʝ ʈʘɾʅʎʐʋ ʌɻʍɻʐʂʍʀʚʐɻʅ ʎʐʅʏ ςπȡππ ɾʅɻ ʐʋʑʏ ʈʙʉʀʏ ɫʀʌʐʘʈɼʍʅʋ ɀ 

ɮʀɼʍʋʑʗʍʅʋ ʆɻʅ ʎʐʅʏ ςρȡππ ɾʅɻ ʐʋʑʏ ʈʙʉʀʏ ɥʗʍʐʅʋ ɀ ɚʞɾʋʑʎʐʋȢ ɫʐʋ ɫʔʙʈɻ 2.15 ʆɻʅ ʎʐʋ 

ɫʔʙʈɻ 2.16 ʌɻʍʋʑʎʅʗʁʋʉʐɻʅ ʋʅ ʀʇʗʔʅʎʐʀʏ ʆɻʅ ʈʘɾʅʎʐʀʏ ɻʉʐʚʎʐʋʅʔɻ ʖʍʅɻʚʀʏ ʐʅʈʘʏ ʁʙʐʂʎʂʏ 

ʅʎʔʞʋʏ ɾʅɻ ʐɻ ʑɿʍʋʇʋɾʅʆʗ ʘʐʂ ςππς ɀ ςπρσȢ ɩɻʍɻʐʂʍʋʞʈʀ ʝʐʅ ʐʂʉ ʌʀʍʚʋɿʋ ςππς ɀ 2011 

ʋʅ ʆɻʈʌʞʇʀʏ ʈʀʐɻʐʋʌʚʁʋʉʐɻʉ ʌʍʋʏ ʐɻ ʌʗʉʖȟ ɻʇʇʗ ʐɻ ʘʐʂ ςπρς ʆɻʅ ςπρσ ʌɻʍɻʐʂʍʙʃʂʆʀ 

ʈʀʚʖʎʂ ʐʖʉ ʐʅʈʡʉ ʎʀ ʀʌʚʌʀɿɻ ʈʅʆʍʝʐʀʍɻ ɻʌʝ ɻʑʐʗ ʐʋʑ ςππςȢ 
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ɫʔʙʈɻ 2.13. ɥʘʎʂ ʖʍʅɻʚɻ ʁʙʐʂʎʂ ʅʎʔʞʋʏ ɻʉʗ ʈʙʉɻ. 

 
ɫʔʙʈɻ 2.14. ɣɻʐɻʉʋʈʙ ʎʐʂʉ ʂʈʘʍɻ ʈʘʎʂʏ ʖʍʅɻʚɻ ʁʙʐʂʎʂ ʅʎʔʞʋʏ ɻʉʗ ʈʙʉɻ. 

 
ɫʔʙʈɻ 2.15. ρππ ʀʇʗʔʅʎʐʀʏ ʐʅʈʘʏ ʖʍʅɻʚɻʏ ʁʙʐʂʎʂʏ ɻʉʗ ʑɿʍʋʇʋɾʅʆʝ ʘʐʋʏ. 
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ɫʔʙʈɻ 2.16. ρππ ʈʘɾʅʎʐʀʏ ʐʅʈʘʏ ʖʍʅɻʚɻʏ ʁʙʐʂʎʂʏ ɻʉʗ ʑɿʍʋʇʋɾʅʆʝ ʘʐʋʏ. 

ɫʐʋ ɫʔʙʈɻ 2.17 ʌɻʍʋʑʎʅʗʁʀʐɻʅ ʂ ʈʘʎʂ ʂʈʀʍʙʎʅɻ ʁʙʐʂʎʂ ʅʎʔʞʋʏ ɾʅɻ ʆʗʃʀ ʈʙʉɻȟ ʀʉʡ ʎʐʋ 

ɫʔʙʈɻ 2.18 ʌɻʍʋʑʎʅʗʁʀʐɻʅ ʂ ʆɻʐɻʉʋʈʙ ʐʂʏ ʎʐʂʉ ɿʅʗʍʆʀʅɻ ʐʂʏ ɼɿʋʈʗɿɻʏȢ ɜʅɻ ʆʗʃʀ ʈʙʉɻ ʂ 

ʆɻʐɻʉʋʈʙ ʌɻʍɻʈʘʉʀʅ ʌʀʍʚʌʋʑ ʚɿʅɻ ʎʐʂʉ ɿʅʗʍʆʀʅɻ ʐʂʏ ɼɿʋʈʗɿɻʏȟ ʈʀ ʐʂʉ ʈʘɾʅʎʐʂ 

ɿʅɻʆʞʈɻʉʎʂ ʉɻ ʌɻʍɻʐʂʍʀʚʐɻʅ ʐʂʉ ɣʑʍʅɻʆʙ ʝʌʋʑ ʂ ʈʘɾʅʎʐʂ ɻʌʝ ʐʂʉ ʀʇʗʔʅʎʐʂ ʐʅʈʙ ʉɻ 

ɿʅɻʒʘʍʋʑʉ ʌʀʍʚʌʋʑ πȢφπϷȢ ɨ ʈʝʉʋʏ ʈʙʉɻʏ ʌʋʑ ʒɻʚʉʀʐɻʅ ʉɻ ɿʅɻʒʘʍʀʅ ʎʂʈɻʉʐʅʆʗȟ ʖʏ ʌʍʋʏ 

ʐʋ ʎʔʙʈɻ ʁʙʐʂʎʂʏ ʀʚʉɻʅ ʋ ɥʗʍʐʅʋʏ ʈʀ ʈʅɻ ʈʀɾʗʇʂ ʈʀʚʖʎʂ ʈʀʐɻʊʞ ɩʘʈʌʐʂʏ ʆɻʅ 

ɩɻʍɻʎʆʀʑʙʏ. 

 
ɫʔʙʈɻ 2.17. ɥʘʎʂ ʂʈʀʍʙʎʅɻ ʁʙʐʂʎʂ ʅʎʔʞʋʏ ɻʉʗ ʈʙʉɻ. 
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ɫʔʙʈɻ 2.18. ɣɻʐɻʉʋʈʙ ʈʘʎʂʏ ʂʈʀʍʙʎʅɻʏ ʁʙʐʂʎʂʏ ʅʎʔʞʋʏ ɻʉʗ ʈʙʉɻ. 

ɫʐʋ ɫʔʙʈɻ 2.19 ʌɻʍʋʑʎʅʗʁʀʐɻʅ ʂ ʈʘʎʂ ʈʂʉʅɻʚɻ ʁʙʐʂʎʂ ʅʎʔʞʋʏ ɾʅɻ ʆʗʃʀ ʑɿʍʋʇʋɾʅʆʝ 

ʘʐʋʏȢ ɩɻʍɻʐʂʍʋʞʈʀ ʝʐʅ ɻʌʝ ʐʋ ʑɿʍʋʇʋɾʅʆʝ ʘʐʋʏ ςππχ ʆɻʅ ʘʌʀʅʐɻ ʌɻʍɻʐʂʍʀʚʐɻʅ ʈʅɻ ʌʐʡʎʂ 

ʐʂʏ ʁʙʐʂʎʂʏȢ ɚʑʐʝ ʀʚʉɻʅ ʌʀʍʅʎʎʝʐʀʍʋ ʒɻʉʀʍʝ ʎʐʋ ɫʔʙʈɻ 2.21ȟ ʝʌʋʑ ʒɻʚʉʀʐɻʅ ʂ ʈʀɾʗʇʂ 

ʈʀʚʖʎʂ ʁʙʐʂʎʂʏ ʅʎʔʞʋʏȟ ʂ ʋʌʋʚɻ ʌɻʍɻʐʂʍʙʃʂʆʀ ʐʋ ʑɿʍʋʇʋɾʅʆʝ ʘʐʋʏ ςπρσȢ ɫʐʋ ɫʔʙʈɻ 2.20 

ʌɻʍʋʑʎʅʗʁʀʐɻʅ ʂ ʆɻʐɻʉʋʈʙ ʐʂʏ ʈʘʎʂʏ ʈʂʉʅɻʚɻʏ ʁʙʐʂʎʂʏ ʎʐʂʉ ɿʅʗʍʆʀʅɻ ʐʋʑ ʑɿʍʋʇʋɾʅʆʋʞ 

ʘʐʋʑʏȢ ɞʚʉɻʅ ɻʊʅʋʎʂʈʀʚʖʐʂ ʂ ɻʇʇɻɾʙ ʎʐʋ ʎʔʙʈɻ ʁʙʐʂʎʂʏ ʐʋʑʏ ʈʙʉʀʏ ɝʀʆʘʈɼʍʅʋ ʆɻʅ 

ɢɻʉʋʑʗʍʅʋ ɾʅɻ ʐɻ ʑɿʍʋʇʋɾʅʆʗ ʘʐʂ ςπρς ʆɻʅ ςπρσȟ ʝʌʋʑ ʌɻʍɻʐʂʍʀʚʐɻʅ ʈʀɾʗʇʂ ɻʞʊʂʎʂȢ 

ɚʑʐʝ ʀʚʉɻʅ ʌʀʍʅʎʎʝʐʀʍʋ ʀʈʒɻʉʘʏ ʎʐʋ ɫʔʙʈɻ 2.22 ɾʅɻ ʐʋ ʑɿʍʋʇʋɾʅʆʝ ʘʐʋʏ ςπρσȢ ɫʐʋ ɫʔʙʈɻ 

2.23 ʌɻʍʋʑʎʅʗʁʀʐɻʅ ʆɻʅ ʂ ɿʅɻʆʞʈɻʉʎʂ ʐʂʏ ʈʘʎʂʏ ʈʂʉʅɻʚɻʏ ʁʙʐʂʎʂʏ ɾʅɻ ʐʋ ʎʞʉʋʇʋ ʐʖʉ 

ʑɿʍʋʇʋɾʅʆʡʉ ʀʐʡʉȢ ɩɻʍɻʐʂʍʀʚʐɻʅ ʈʅʆʍʙ ɿʅɻʆʞʈɻʉʎʂ ɾʅɻ ʐʋʑʏ ʈʙʉʀʏ ɝʀʆʘʈɼʍʅʋ ɀ ɚʌʍʚʇʅʋȟ 

ʖʎʐʝʎʋ ʑʌʗʍʔʋʑʉ ʆʗʌʋʅʀʏ ɻʆʍɻʚʀʏ ʐʅʈʘʏȟ ʋʅ ʋʌʋʚʀʏ ʈʗʇʇʋʉ ɻʌʝ ʐʂʉ ɻʇʇɻɾʙ ʐʋʑ ʎʔʙʈɻʐʋʏ 

ʁʙʐʂʎʂʏ ʆɻʐʗ ʐɻ ʑɿʍʋʇʋɾʅʆʗ ʘʐʂ ςπρς ʆɻʅ ςπρσ. 

 
ɫʔʙʈɻ 2.19. ɥʘʎʂ ʈʂʉʅɻʚɻ ʁʙʐʂʎʂ ʅʎʔʞʋʏ ɻʉʗ ʑɿʍʋʇʋɾʅʆʝ ʘʐʋʏ. 
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ɫʔʙʈɻ 2.20. ɣɻʐɻʉʋʈʙ ʈʘʎʂʏ ʈʂʉʅɻʚɻʏ ʁʙʐʂʎʂʏ ʅʎʔʞʋʏ ʎʐʋ ʘʐʋʏȟ ɻʉʗ ʑɿʍʋʇʋɾʅʆʝ ʘʐʋʏ. 

 
ɫʔʙʈɻ 2.21. ɥʘʎʂ ʈʂʉʅɻʚɻ ʁʙʐʂʎʂ ʅʎʔʞʋʏ ɻʉʗ ʑɿʍʋʇʋɾʅʆʝ ʘʐʋʏȟ ɾʅɻ ʐɻ ʑɿʍʋʇʋɾʅʆʗ ʘʐʂ 
2003, 2006, 2009, 2013. 

 
ɫʔʙʈɻ 2.22. ɣɻʐɻʉʋʈʙ ʈʘʎʂʏ ʈʂʉʅɻʚɻʏ ʁʙʐʂʎʂʏ ʅʎʔʞʋʏ ʎʐʋ ʘʐʋʏȟ ɻʉʗ ʑɿʍʋʇʋɾʅʆʝ ʘʐʋʏȟ 
ɾʅɻ ʐɻ ʑɿʍʋʇʋɾʅʆʗ ʘʐʂ ςππσȟ ςππφȟ ςππωȟ ςπρσ. 
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ɫʔʙʈɻ 2.23. "ÏØÐÌÏÔ ʈʀ ʐɻ ʌʋʎʋʎʐʂʈʝʍʅɻ πȢςυ ʆɻʅ πȢχυ ɾʅɻ ʐʅʏ ʈʘʎʀʏ ʈʂʉʅɻʚʀʏ ʐʅʈʘʏ 
ʁʙʐʂʎʂʏ ʅʎʔʞʋʏ. 

ɫʐʋ ɫʔʙʈɻ 2.24 ʌɻʍɻʐʂʍʋʞʈʀ ʐʅ ʎʑʉʘɼʂ ʈʀ ʐʂʉ ʖʍʅɻʚɻ ʁʙʐʂʎʂ ʅʎʔʞʋʏ ʐʂʉ ʌʍʖʐʋʔʍʋʉʅʗ 

ʐʋʑ ςπρτ ʎʑɾʆʍʚʉʋʉʐɻʏ ʐʂʉ ʈʀ ʐʂʉ ʖʍʅɻʚɻ ʁʙʐʂʎʂ ʅʎʔʞʋʏ ʐɻ ɻʈʘʎʖʏ ʆʋʉʐʅʉʝʐʀʍɻ 

ʐʍʅʙʈʀʍɻȢ ɝʀʉ ɼʇʘʌʋʑʈʀ ʆʗʐʅ ɻʊʅʋʎʂʈʀʚʖʐʋ ɾʅɻ ɻʑʐʙʉ ʐʂʉ ʂʈʘʍɻ. 

 
ɫʔʙʈɻ 2.24. ɱʍʅɻʚɻ ʁʙʐʂʎʂ ʅʎʔʞʋʏ ʐʂʉ ʌʍʖʐʋʔʍʋʉʅʗ ʐʋʑ ςπρτ ʆɻʅ ʎʞɾʆʍʅʎʙ ʐʂʏ ʈʀ 
ʆʋʉʐʅʉʘʏ ɻʍɾʚʀʏ. 

2.4.2 ɫʞɾʆʍʅʎʂ ʁʙʐʂʎʂʏ ʅʎʔʞʋʏ ʆɻʅ ʌʍʝɼʇʀʕʂʏ ʁʙʐʂʎʂʏ ʅʎʔʞʋʏ 

ɫʐʋ ɫʔʙʈɻ 2.25 ʌɻʍɻʐʂʍʋʞʈʀ ʐʋ ʅʎʐʝɾʍɻʈʈɻ ʐʖʉ ɿʅɻʒʋʍʡʉ ʌʍʝɼʇʀʕʂʏ ʁʙʐʂʎʂʏ ʅʎʔʞʋʏ 

ʈʀʚʋʉ ʐʂʉ ʖʍʅɻʚɻ ʁʙʐʂʎʂ ʅʎʔʞʋʏȢ ɷʌʖʏ ʌɻʍɻʐʂʍʋʞʈʀ ʆɻʅ ɻʌʝ ʐʋ ɫʔʙʈɻ 2.26ȟ ʑʌʗʍʔʀʅ ʈʅɻ 

ʐʗʎʂ ʉɻ ʑʌʀʍʀʆʐʅʈʗʐɻʅ ʂ ʁʙʐʂʎʂ ʅʎʔʞʋʏȟ ʎʀ ɿʅʌʇʗʎʅʋ ʌʋʎʝ ʎʀ ʎʔʘʎʂ ʈʀ ʐʂʉ ʑʌʋʀʆʐʚʈʂʎʙ 

ʐʂʏȢ ɠ ɿʅɻʒʋʍʘʏ ʎʐʂʉ ʀʆʐʚʈʂʎʂ ʀʚʉɻʅ ʌʀʍʚʌʋʑ ςππ MW. 
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ɫʔʙʈɻ 2.25. ɢʎʐʝɾʍɻʈʈɻ ʐʖʉ ʐʅʈʡʉ ʐʂʏ ʌʍʝɼʇʀʕʂʏ ʐʂʏ ʖʍʅɻʚɻʏ ʁʙʐʂʎʂʏ ʅʎʔʞʋʏ ʈʀʚʋʉ 
ʐʂʉ ʁʙʐʂʎʂ ʅʎʔʞʋʏ. 

 
ɫʔʙʈɻ 2.26. ɝʅʗɾʍɻʈʈɻ ʌʍʝɼʇʀʕʂʏ ʖʍʅɻʚɻʏ ʁʙʐʂʎʂʏ ʅʎʔʞʋʏ ʆɻʅ ʁʙʐʂʎʂʏ ʅʎʔʞʋʏȢ ɠ 
ʆʝʆʆʅʉʂ ɾʍɻʈʈʙ ʎʔʂʈɻʐʚʁʀʅ ɾʖʉʚɻ τυЈ ʈʀ ʐʋʉ ʋʍʅʁʝʉʐʅʋ ʗʊʋʉɻ. 

2.4.3 ɟʙʐʂʎʂ ʅʎʔʞʋʏ ʆɻʅ ɚɞɩ 

ɫʐʋ ɫʔʙʈɻ 2.27 ʆɻʅ ʐʋ ɫʔʙʈɻ 2.28 ʌɻʍʋʑʎʅʗʁʀʐɻʅ ʂ ʎʔʘʎʂ ɚɞɩ ʑɿʍʋʇʋɾʅʆʋʞ ʘʐʋʑʏ ʆɻʅ 

ʈʘʎʂʏ ʀʐʙʎʅɻʏ ʁʙʐʂʎʂʏ ʅʎʔʞʋʏȢ ɠ ʎʔʘʎʂ ʈʀʐɻʊʞ ʐʋʑʏ ʀʚʉɻʅ ʈʋʅʗʁʀʅ ɾʍɻʈʈʅʆʙȟ ʝʌʖʏ 

ʌʀʍʅʎʎʝʐʀʍʋ ʒɻʚʉʀʐɻʅ ɻʌʝ ʐʋ ɫʔʙʈɻ 2.28Ȣ ɩɻʍɻʐʂʍʋʞʈʀ ʝʐʅ ʐʋ ʑɿʍʋʇʋɾʅʆʝ ʘʐʋʏ ςππψȟ 

ʌɻʍʗ ʐʂʉ ɻʞʊʂʎʂ ʐʋʑ ɚɞɩ ʑɿʍʋʇʋɾʅʆʋʞ ʘʐʋʑʏȟ ʑʌʗʍʔʀʅ ʈʀɾʗʇʂ ʈʀʚʖʎʂ ʐʂʏ ʈʘʎʂʏ ʀʐʙʎʅɻʏ 

ʁʙʐʂʎʂʏ ʅʎʔʞʋʏȟ ʐʋ ʋʌʋʚʋ ʆɻʐʗ ʐʂʉ ʗʌʋʕʂ ʈɻʏ ʚʎʖʏ ʀʊʂɾʀʚʐɻʅ ɻʌʝ ʐʋ ɾʀɾʋʉʝʏ ʝʐʅ ʐʋ ɚɞɩ 

ɿʀʉ ʀʚʉɻʅ ɻʌʝ ʈʝʉʋ ʐʋʑ ɻʉʐʅʌʍʋʎʖʌʀʑʐʅʆʝ ʐʂʏ ʋʅʆʋʉʋʈʅʆʙʏ ʆɻʐʗʎʐɻʎʂʏ. 



18 

 

 
ɫʔʙʈɻ 2.27. ɚʆɻʃʗʍʅʎʐʋ ɞʃʉʅʆʝ ɩʍʋʛʝʉ ɉʌʗʉʖɊ ʆɻʅ ʈʘʎʂ ʀʐʙʎʅɻ ʁʙʐʂʎʂ ʅʎʔʞʋʏ ɉʆʗʐʖɊ 
ɻʉʗ ʑɿʍʋʇʋɾʅʆʝ ʘʐʋʏ. 

 
ɫʔʙʈɻ 2.28. ɝʅʗɾʍɻʈʈɻ ɚʆɻʃʗʍʅʎʐʋʑ ɞʃʉʅʆʋʞ ɩʍʋʛʝʉʐʋʏ ʆɻʅ ʈʘʎʂʏ ʀʐʙʎʅɻʏ ʁʙʐʂʎʂʏ 
ʅʎʔʞʋʏ ɻʉʗ ʑɿʍʋʇʋɾʅʆʝ ʘʐʋʏ. 
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2.4.4 ɟʙʐʂʎʂ ʅʎʔʞʋʏ ʆɻʅ ʃʀʍʈʋʆʍɻʎʚɻ 

ɫʐʋ ɫʔʙʈɻ 2.29 ʌɻʍʋʑʎʅʗʁʋʉʐɻʅ ʂ ʈʘʎʂ ʂʈʀʍʙʎʅɻ ʃʀʍʈʋʆʍɻʎʚɻ ʐʋʑ ʎʐɻʃʈʋʞ ʐʂʏ 

ɠʇʅʋʞʌʋʇʂʏ ʆɻʅ ʋʅ ʇʝɾʋʅ ʐʖʉ ʈʘʎʖʉ ʂʈʀʍʙʎʅʖʉ ʁʂʐʙʎʀʖʉ ʅʎʔʞʋʏ ɿʅɻ ʐʋʑ ɚɞɩ ʐʋʑ 

ɻʉʐʚʎʐʋʅʔʋʑ ʘʐʋʑʏ ɉʑɿʍʋʇʋɾʅʆʋʞ ʆɻʅ ʈʂɊȢ ɩɻʍɻʐʂʍʋʞʈʀ ʈʅɻ ʌʀʍʅʋɿʅʆʝʐʂʐɻ ρς ʈʂʉʡʉ ʎʀ 

ʝʇʀʏ ʐʅʏ ʌʀʍʅʌʐʡʎʀʅʏȢ ɫʐʋ ɫʔʙʈɻ 2.30 ʌɻʍɻʐʂʍʋʞʈʀ ʝʐʅ ʐɻ ʐʋʌʅʆʗ ʈʘɾʅʎʐɻ ʎʐʂʉ ʁʙʐʂʎʂ 

ʅʎʔʞʋʏ ʌɻʍʋʑʎʅʗʁʋʉʐɻʅ ʐʂʉ ʔʀʅʈʀʍʅʉʙ ʌʀʍʚʋɿʋȟ ʌʋʑ ʌɻʍɻʐʂʍʋʞʉʐɻʅ ʋʅ ʔɻʈʂʇʝʐʀʍʀʏ 

ʃʀʍʈʋʆʍɻʎʚʀʏ ʆɻʅ ʐʂʉ ʃʀʍʅʉʙ ʌʀʍʚʋɿʋ ʌʋʑ ʌɻʍɻʐʂʍʋʞʉʐɻʅ ʋʅ ʈʀɾɻʇʞʐʀʍʀʏ ʃʀʍʈʋʆʍɻʎʚʀʏȢ 

ɚʑʐʝ ʀʌʅɼʀɼɻʅʡʉʀʐɻʅ ʆɻʅ ɻʌʝ ʐʋ ɫʔʙʈɻ 2.31ȟ ʝʌʋʑ ʌɻʍɻʐʂʍʋʞʈʀ ʘʉɻ ʆʑʍʐʝ ʎʔʙʈɻ ʎʐʋ 

ɿʅʗɾʍɻʈʈɻ ʃʀʍʈʋʆʍɻʎʚɻʏ ʆɻʅ ʁʙʐʂʎʂʏ ʅʎʔʞʋʏ. ɥʗʇʅʎʐɻ ʐʋ ɫʔʙʈɻ 2.31 ʀʚʉɻʅ ʌɻʍʝʈʋʅʋ ʈʀ 

ɻʑʐʝ ʐʖʉ Psiloglou et al. (2009) ɾʅɻ ʐʂʉ ɚʃʙʉɻȟ ʐʋ ʋʌʋʚʋ ɻʉɻʒʘʍʀʐɻʅ ʎʐʂʉ ʔʍʋʉʅʆʙ 

ʌʀʍʚʋɿʋ ρωωχ-2001, ʐʖʉ Mirasgedis et al. (2006) ɾʅɻ ʐʂʉ ɞʇʇʗɿɻȟ ʐʋ ʋʌʋʚʋ ɻʉɻʒʘʍʀʐɻʅ 

ʎʐʂʉ ʔʍʋʉʅʆʙ ʌʀʍʚʋɿʋ ρωωσ-2002 ʆɻʅ ʈʀ ɻʑʐʝ ʐʖʉ Moral-Carcedo and Vicens-Otero 

(2005) ɾʅɻ ʐʂʉ ɢʎʌɻʉʚɻ ʈʀ ʌɻʍʝʈʋʅʋ ʆʇʚʈɻ. ɱʎʐʝʎʋ ɿʅɻʒʘʍʀʅ ɻʌʝ ɻʑʐʝ ʐʖʉ Hor et al. 

(2005) ɾʅɻ ʐʋ ɠʉʖʈʘʉʋ ɛɻʎʚʇʀʅʋȢ 
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ɫʔʙʈɻ 2.29. ɥʘʎʂ ʂʈʀʍʙʎʅɻ ʃʀʍʈʋʆʍɻʎʚɻ ʎʐʋʉ ʎʐɻʃʈʝ ɠʇʅʋʞʌʋʇʂʏ ɉʌʗʉʖɊȟ ʖʍʅɻʚɻ 
ʁʙʐʂʎʂ ʅʎʔʞʋʏ ʌʍʋʏ ɚʆɻʃʗʍʅʎʐʋ ɞʃʉʅʆʝ ɩʍʋʛʝʉ ʑɿʍʋʇʋɾʅʆʋʞ ʘʐʋʑʏ ɉʈʘʎʂɊ ʆɻʅ ʖʍʅɻʚɻ 
ʁʙʐʂʎʂ ʅʎʔʞʋʏ ʌʍʋʏ ɚʆɻʃʗʍʅʎʐʋ ɞʃʉʅʆʝ ɩʍʋʛʝʉ ʂʈʀʍʋʇʋɾʅɻʆʋʞ ʘʐʋʑʏ ɉʆʗʐʖɊ. 
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ɫʔʙʈɻ 2.30. ɥʘʎʂ ʈʂʉʅɻʚɻ ʃʀʍʈʋʆʍɻʎʚɻ ɻʉʗ ʑɿʍʋʇʋɾʅʆʝ ʘʐʋʏ ʎʐʋʉ ʎʐɻʃʈʝ ɠʇʅʋʞʌʋʇʂʏ 
ɉʌʗʉʖɊ ʆɻʅ ʈʘʎʂ ʈʂʉʅɻʚɻ ʁʙʐʂʎʂ ʅʎʔʞʋʏ ʌʍʋʏ ɚʆɻʃʗʍʅʎʐʋ ɞʃʉʅʆʝ ɩʍʋʛʝʉ ɻʉʗ ʑɿʍʋʇʋɾʅʆʝ 
ʘʐʋʏ ɉʆʗʐʖɊ. 
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ɫʔʙʈɻ 2.31. ɝʅʗɾʍɻʈʈɻ ʈʘʎʂʏ ʂʈʀʍʙʎʅɻʏ ʃʀʍʈʋʆʍɻʎʚɻʏ ʎʐʋʉ ʎʐɻʃʈʝ ɠʇʅʋʞʌʋʇʂʏ ʆɻʅ 
ʖʍʅɻʚɻʏ ʁʙʐʂʎʂʏ ʅʎʔʞʋʏ ʌʍʋʏ ɚʆɻʃʗʍʅʎʐʋ ɞʃʉʅʆʝ ɩʍʋʛʝʉ ʑɿʍʋʇʋɾʅʆʋʞ ʘʐʋʑʏ. 
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3. ɫʔʙʈɻʐɻ ʐʂʏ ʁʙʐʂʎʂʏ ʂʇʀʆʐʍʅʆʙʏ ʀʉʘʍɾʀʅɻʏ ʎʐʋʉ ɞʇʇɻɿʅʆʝ ʔʡʍʋ 

3.1 ɞʅʎɻɾʖɾʙ 

ɠ ʔʖʍʅʆʙ ɻʉʗʇʑʎʂ ʐʂʏ ʁʙʐʂʎʂʏ ʀʉʘʍɾʀʅɻʏ ʎʐʂʉ ɞʇʇʗɿɻ ʀʚʉɻʅ ʘʉɻ ʃʘʈɻ ʈʀ ʐʋ ʋʌʋʚʋ 

ɻʎʔʋʇʙʃʂʆɻʉ ʋʅ Katsoulakos and Kaliampakos (2014)ȟ ʋʅ ʋʌʋʚʋʅ ʌʀʍʅʘɾʍɻʕɻʉ ʐʂʉ ʎʔʘʎʂ 

ʈʀʐɻʊʞ ʁʙʐʂʎʂʏ ʀʉʘʍɾʀʅɻʏ ʆɻʅ ʑʕʋʈʘʐʍʋʑ ʆɻʅ ʋʅ Panagiotopoulos and Katsoulakos 

(2014)ȟ ʋʅ ʋʌʋʚʋʅ ʔʍʂʎʅʈʋʌʋʚʂʎɻʉ ɾʀʖɾʍɻʒʅʆʗ ʎʑʎʐʙʈɻʐɻ ʌʇʂʍʋʒʋʍʅʡʉ ɾʅɻ ʉɻ 

ʆɻʐɻʉʋʙʎʋʑʉ ʐɻ ʔʖʍʅʆʗ ʎʔʙʈɻʐɻ ʐʂʏ ʁʙʐʂʎʂʏ ʀʉʘʍɾʀʅɻʏȟ ʆɻʐɻʉʗʇʖʎʂʏ ʆɻʅ ʆʝʎʐʋʑʏȢ2 

ɫʐʂʉ ɿʅʀʃʉʙ ɼʅɼʇʅʋɾʍɻʒʚɻ ʎʔʀʐʅʆʗ ʈʀ ʐʂʉ ʔʖʍʅʆʙ ɻʉʗʇʑʎʂ ʐʂʏ ʁʙʐʂʎʂʏ ʀʉʘʍɾʀʅɻʏ 

ʑʌʗʍʔʋʑʉ ʌʋʇʇʘʏ ʈʀʇʘʐʀʏ ɾʅɻ ʐʂʉ ʌʀʍʚʌʐʖʎʂ ʐʂʏ ɣʚʉɻʏȢ ɫʀ ɻʑʐʘʏ ɿʅʀʍʀʑʉʗʐɻʅ ʆʑʍʚʖʏ ʂ 

ʎʔʘʎʂ ʐʂʏ ʁʙʐʂʎʂʏ ʀʉʘʍɾʀʅɻʏ ʈʀ ʆʋʅʉʖʉʅʆʋʋʅʆʋʉʋʈʅʆʘʏ ʈʀʐɻɼʇʂʐʘʏȢ ɨʅ Ito et alȢ ɉςπρπɊ ɾʅɻ 

ʌɻʍʗɿʀʅɾʈɻ ʀʆʐʚʈʂʎɻʉ ʘʉɻ ʗʉʖ ʝʍʅʋ ʎʐʂʉ ʁʙʐʂʎʂ ʀʉʘʍɾʀʅɻʏ ɻʉɻʇʞʋʉʐɻʏ ʔʖʍʅʆʗ ʐʂʉ 

ʋʅʆʋʉʋʈʅʆʙ ʆɻʐʗʎʐɻʎʂȟ ʐʅʏ ɼʅʋʈʂʔɻʉʅʆʘʏ ʑʌʋɿʋʈʘʏ ʆɻʅ ʅʎʐʋʍʅʆʗ ɿʀɿʋʈʘʉɻ ʁʙʐʂʎʂʏ 

ʀʉʘʍɾʀʅɻʏȢ ɨʅ Ma and Oxley ɉςπρςɊ ɻʉʘʇʑʎɻʉ ʐʂʉ ʎʑʈʌʀʍʅʒʋʍʗ ʐʖʉ ɻʇʇɻɾʡʉ ʐʖʉ ʐʅʈʡʉ 

ʐʂʏ ʀʉʀʍɾʀʅɻʆʙʏ ɻɾʋʍʗʏȢ ɨʅ Sheng et alȢ ɉςπρτɊ ʀʊʘʐɻʎɻʉ ʐʂʉ ʎʔʘʎʂ ʈʀʐɻʊʞ ʋʅʆʋʉʋʈʅʆʙʏ 

ɻʉʗʌʐʑʊʂʏȟ ʁʙʐʂʎʂʏ-ʌɻʍɻɾʖɾʙʏ ʀʉʘʍɾʀʅɻʏ ʆɻʅ ʎʔʀʐʅʁʝʈʀʉʖʉ ʌʋʇʅʐʅʆʡʉȢ ɨʅ Wang et al. 

ɉςπρςɊ ɿʅʀʉʙʍɾʂʎɻʉ ʈʅɻ ʀʈʌʀʅʍʅʆʙ ɻʉʗʇʑʎʂ ʐʂʏ ʀʉʀʍɾʀʅɻʆʙʏ ɻʌʋɿʋʐʅʆʝʐʂʐɻʏ ʐʋʑ 

ɼʅʋʈʂʔɻʉʅʆʋʞ ʐʋʈʘɻ ɾʅɻ σπ ʀʌɻʍʔʚʀʏ ʆɻʅ ɿʙʈʋʑʏȢ ɨʅ Zhang and Lahr ɉςπρτɊ ʀʈʒʗʉʅʎɻʉ 

ʐʅʏ ʔʖʍʅʆʘʏ ɻʉʋʈʋʅʝʐʂʐʀʏ ʎʐʂʉ ʆɻʐɻʉʗʇʖʎʂ ʀʉʘʍɾʀʅɻʏ ʆɻʅ ʐʅʏ ʎʑʎʔʀʐʚʁʋʑʉ ʈʀ 

ʋʅʆʋʉʋʈʅʆʘʏ ʈʀʐɻɼʇʂʐʘʏȢ ɨʅ Zhang et alȢ ɉςπρσɊ ɿʅʀʍʀʞʉʂʎɻʉ ʔʖʍʅʆʗ ʐʋ ʅʎʋʁʞɾʅʋ 

ʌɻʍɻɾʖɾʙʏ-ʆɻʐɻʉʗʇʖʎʂʏ ʀʉʘʍɾʀʅɻʏ ɾʅɻ ʐʋ ʎʞʉʋʇʋ ʐʖʉ ʀʌɻʍʔʅʡʉȢ ɨʅ Zhang et al. 

(2009a,bɊ ɿʅʀʍʀʞʉʂʎɻʉ ʐʂʉ ʆɻʐɻʉʗʇʖʎʂ ʀʉʘʍɾʀʅɻʏ ʎʐʂʉ ʑʌɻʚʃʍʅɻ ɣʚʉɻ ʆɻʅ ʋʅ Zhang et al. 

ɉςπρρɊ ʎʐʅʏ ʈʀɾʗʇʀʏ ɻʎʐʅʆʘʏ ʌʀʍʅʋʔʘʏȢ ɫʐʋʉ ʑʌʝʇʋʅʌʋ ʆʝʎʈʋ ɻʉɻʒʘʍʋʑʈʀ ʝʐʅ ʋʅ Ihara et 

alȢ ɉςππψɊ ʆɻʅ ʋʅ Taylor et alȢ ɉςπρτɊ ɿʅʀʍʀʞʉʂʎɻʉ ʃʘʈɻʐɻ ʁʙʐʂʎʂʏ ʀʉʘʍɾʀʅɻʏ ʎʀ ɻʎʐʅʆʙ 

ʆʇʚʈɻʆɻȟ ʀʉʡ ʋ Kaijuka (2007)ȟ ʋʅ Khan and Ahmad ɉςππψɊ ʆɻʅ ʋʅ Lee and Chang (2008) 

ʎʀ ʆʇʚʈɻʆɻ ʆʍʗʐʋʑʏȢ 

ɭʌʗʍʔʋʑʉ ɻʍʆʀʐʘʏ ʈʀʇʘʐʀʏ ʎʔʀʐʅʆʗ ʈʀ ʐʋ ʔʖʍʅʆʝ ɻʉɻʌʐʑʊʅɻʆʝ ʈʋʉʐʘʇʋ ʐʂʏ ɞʇʇʗɿɻʏȢ 

ɫʐʅʏ ʈʀʇʘʐʀʏ ɻʑʐʘʏ ʀʊʀʐʗʁʋʉʐɻʅ ɾʅɻ ʌɻʍʗɿʀʅɾʈɻ ɿʅʗʒʋʍʀʏ ʈʀʐɻɼʇʂʐʘʏ ʝʌʖʏ ʐʋ 

ɚʆɻʃʗʍʅʎʐʋ ɞʃʉʅʆʝ ɩʍʋʛʝʉ ɉɚɞɩɊ ɉBenos and Karagiannis 2008Ɋȟ ʋʅ ʀʌʀʉɿʞʎʀʅʏ 

ʆʀʒɻʇɻʚʋʑ ɉLiargovas and Daskalopoulou 2011Ɋȟ ʋʅ ɿʂʈʝʎʅʀʏ ʀʌʀʉɿʞʎʀʅʏ ɉPsycharis 

ςππψɊ ʙ ʗʇʇʀʏ ʆʋʅʉʖʉʅʆʋʋʅʆʋʉʋʈʅʆʘʏ ʈʀʐɻɼʇʂʐʘʏ ɉMonastiriotis ςππωȟ ςπρρɊȢ ɫʀ ʗʇʇʀʏ 

ʌʀʍʅʌʐʡʎʀʅʏ  ɿʅʀʍʀʑʉʗʐɻʅ ʂ ʀʊʀʅɿʚʆʀʑʎʂ ʐʂʏ ʌɻʍɻɾʖɾʙʏ ʎʐʋʉ ʔʡʍʋ ɉChristofakis and 

                                                             
2 ɛɻʎʚʁʀʐɻʅ ʎʐʋʑʏ Tyralis et al. (2016b,c,d). 
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Gkouzos 2013Ɋȟ ɾʚʉʀʐɻʅ ɻʌʝʌʀʅʍɻ ʌʀʍʅɾʍɻʒʙʏ ʐʋʑ ʈʋʉʐʘʇʋʑ ɉChristofakis and 

Papadaskalopoulos 2011Ɋ ʙ ɻʆʝʈʂ ʂ ɞʇʇʗɿɻ ʔʖʍʚʁʀʐɻʅ ʎʀ ʌʀʍʅʋʔʘʏ ɻʉʝʈʋʅʀʏ ʈʀʐɻʊʞ ʐʋʑʏ 

ʎʐʋʉ ʐʞʌʋ ɻʉʗʌʐʑʊʂʏ ɉGoletsis and Chletsos 2011). 

ɫʐʋ 3ʋ ɣʀʒʗʇɻʅʋ ɿʅʀʍʀʑʉʙʎɻʈʀ ʔʖʍʅʆʗ ʐʂʉ ʁʙʐʂʎʂ ʀʉʘʍɾʀʅɻʏ ʎʐʂʉ ɞʇʇʗɿɻȢ 

ɩɻʍʋʑʎʅʗʁʋʑʈʀ ʎʔʙʈɻʐɻ ʐʂʏ ʁʙʐʂʎʂʏ ʀʉʘʍɾʀʅɻʏ ɾʅɻ ɿʅʗʒʋʍʀʏ ʔʍʙʎʀʅʏ ʆɻʅ ʎʑʉɿʑɻʎʈʋʞʏ 

ʈʀʐɻɼʇʂʐʡʉ ʐʂʏ ʁʙʐʂʎʂʏ ʀʉʘʍɾʀʅɻʏ ɾʅɻ ɿʅʗʒʋʍʀʏ ʔʍʙʎʀʅʏ ʈʀ ʈʀʐɻɼʇʂʐʘʏ ʝʌʖʏ ʐʋ ɚɞɩȟ ʋ 

ʌʇʂʃʑʎʈʝʏȟ ʂ ʘʆʐɻʎʂ ʆɻʅ ʂ ʌʑʆʉʝʐʂʐɻ ʌʇʂʃʑʎʈʋʞ ɾʅɻ ʐɻ ʘʐʂ ςππψ-2012. 

ɩʍɻɾʈɻʐʋʌʋʅʙʎɻʈʀ ɻʉʗʇʑʎʂ ɻʆʍɻʚʖʉ ʐʅʈʡʉȟ ʎʑʎʐʗɿʖʉȟ ʀʉʀʍɾʡʉ ʎʂʈʀʚʖʉ ʆɻʅ 

ʋʈɻɿʋʌʋʚʂʎʂʏȢ ɬɻ ʎʂʈɻʉʐʅʆʝʐʀʍɻ ɻʌʋʐʀʇʘʎʈɻʐɻ ʐʖʉ ɻʉʖʐʘʍʖ ʀʌʀʊʀʍɾɻʎʅʡʉ ʆɻʅ 

ɻʉɻʇʞʎʀʖʉ ʌɻʍʋʑʎʅʗʁʋʉʐɻʅ ʎʐʋ ʆʑʍʚʖʏ ʎʡʈɻ ʐʂʏ ʀʍɾɻʎʚɻʏȟ ʀʉʡ ʐʋ ʎʞʉʋʇʋ ʐʖʉ ρ 125 

ʎʔʂʈʗʐʖʉ ʌʋʑ ʌɻʍʙʔʃʂʎɻʉ ʆɻʐʗ ʐʂʉ ʀʍɾɻʎʚɻȟ ʌɻʍʘʔʋʉʐɻʅ ʖʏ ʑʌʋʎʐʂʍʅʆʐʅʆʝ ʑʇʅʆʝ ɻʌʝ 

ʐʋʑʏ Tyralis et al. (2016d)Ȣ ɡʀʖʍʋʞʈʀ ʝʐʅ ʐɻ ɻʌʋʐʀʇʘʎʈɻʐɻ ʀʚʉɻʅ ʔʍʙʎʅʈɻ ɾʅɻ ʉɻ 

ʆɻʐɻʉʋʙʎʋʑʈʀ ʃʘʈɻʐɻ ʎʔʀʐʅʆʗ ʈʀ ʐʂʉ ʔʖʍʅʆʙ ʆɻʐɻʉʋʈʙ ʐʂʏ ʁʙʐʂʎʂʏ ʀʉʘʍɾʀʅɻʏ ʎʐʂʉ 

ɞʇʇʗɿɻ ʆɻʅ ʐʋʉ ɻʉɻʌʐʑʊʅɻʆʝ ʌʍʋʎɻʉɻʐʋʇʅʎʈʝ ʐʂʏ ʔʡʍɻʏȟ ʀʌʅʌʍʝʎʃʀʐɻ ʐʖʉ ʀʍɾɻʎʅʡʉȟ 

ʎʐʅʏ ʋʌʋʚʀʏ ʗʈʀʎɻ ɿʅʀʍʀʑʉʡʉʐɻʅ ʆʋʅʉʖʉʅʆʋʋʅʆʋʉʋʈʅʆʘʏ ʈʀʐɻɼʇʂʐʘʏȢ 

3.2 ɝʀɿʋʈʘʉɻ ʆɻʅ ʈʘʃʋɿʋʅ ɻʉʗʇʑʎʂʏ 

ɨ ɩʚʉɻʆɻʏ 3.1 ʌɻʍʋʑʎʅʗʁʀʅ ʐɻ ɿʀɿʋʈʘʉɻ ʐɻ ʋʌʋʚɻ ʔʍʂʎʅʈʋʌʋʅʙʃʂʆɻʉ ɾʅɻ ʐʋʑʏ 

ʑʌʋʇʋɾʅʎʈʋʞʏ ʆɻʅ ʐʂʉ ɻʉʗʇʑʎʂȢ ɬɻ ɿʀɿʋʈʘʉɻ ɻʒʋʍʋʞʉ ʆʗʃʀ ʉʋʈʝ ɻʌʝ ʐʋʑʏ υρ ʎʐʋʑʏ 

ʋʌʋʚʋʑʏ ɿʅɻʅʍʘʃʂʆʀ ɿʅʋʅʆʂʐʅʆʗ ʂ ɞʇʇʗɿɻ ʈʘʔʍʅ ʐʋ ςπρς ʆɻʅ ʋʅ ʋʌʋʚʋʅ ɻʌʀʅʆʋʉʚʁʋʉʐɻʅ ʎʐʋ 

ɫʔʙʈɻ 3.1ȟ ʐʂʉ ʔʍʋʉʅʆʙ ʌʀʍʚʋɿʋ ςππψ-ςπρς ʆɻʅ ʀʚʉɻʅ ʎʀ ʀʐʙʎʅɻ ʆʇʚʈɻʆɻȢ ɬʋ ɫʔʙʈɻ 3.1 

ʈʌʋʍʀʚ ʉɻ ʔʍʂʎʅʈʋʌʋʅʂʃʀʚ ʎʐʂʉ ʎʑʉʘʔʀʅɻ ʖʏ ɻʉɻʒʋʍʗ ʎʐʅʏ ʋʉʋʈɻʎʚʀʏ ʐʖʉ ʌʀʍʅʋʔʡʉȢ ɨ 

ɩʚʉɻʆɻʏ 3.2 ʌɻʍʋʑʎʅʗʁʀʅ ʐʋʑʏ ʎʑʉɿʑɻʎʈʋʞʏ ʈʀʐɻɼʇʂʐʡʉȟ ʐʋʑʏ ʋʌʋʚʋʑʏ ʀʊʀʐʗʎɻʈʀȢ ɬʋ 

ʎʞʉʋʇʋ ʐʖʉ ʈʀʐɻɼʇʂʐʡʉ ʌʋʑ ɻʌʀʅʆʋʉʚʎʐʂʆɻʉ ʀʚʉɻʅ τυ ɉɲʃʍʋʅʎʈɻ ʐʖʉ ʌʀʍʅʌʐʡʎʀʖʉ ʌʋʑ 

ʌʀʍʅʘʔʋʑʉ ʋ ɩʚʉɻʆɻʏ 3.1 ʆɻʅ ʋ ɩʚʉɻʆɻʏ 3.2. ɨʅ ʈʀʐɻɼʇʂʐʘʏ ɻʑʐʘʏ ɻʌʀʅʆʋʉʚʎʐʂʆɻʉ ɾʅɻ 

ʌʘʉʐʀ ʘʐʂȟ ʋʌʝʐʀ ʐʋ ʑʌʋʎʐʂʍʅʆʐʅʆʝ ʑʇʅʆʝ ʌʋʑ ɻʒʋʍʗ ʐʂʉ ɻʌʇʙ ɻʌʀʅʆʝʉʅʎʂ ʌʀʍʅʘʔʀʅ ςςυ 

ɫʔʙʈɻʐɻȢ 
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ɩʚʉɻʆɻʏ 3.1. ɞʊʀʐɻʁʝʈʀʉʀʏ ʈʀʐɻɼʇʂʐʘʏ ɾʅɻ ʆʗʃʀ ʉʋʈʝ ʐʂʏ ɞʇʇʗɿɻʏ ɾʅɻ ʐʂʉ ʔʍʋʉʅʆʙ 
ʌʀʍʚʋɿʋ ςππψ-ςπρςȢ ɬɻ ɿʀɿʋʈʘʉɻ ʀʚʉɻʅ ʎʀ ʀʐʙʎʅɻ ʆʇʚʈɻʆɻȢ ɠ ʎʐʙʇʂ ʐʖʉ ʌʀʍʅʌʐʡʎʀʖʉ 
ʌʀʍʅʇɻʈɼʗʉʀʅ ʐʋʉ ɻʍʅʃʈʝ ʐʖʉ ʈʀʐɻɼʇʂʐʡʉ ʌʋʑ ɻʌʀʅʆʋʉʚʁʋʉʐɻʅ ʎʐʋ ʑʌʋʎʐʂʍʅʆʐʅʆʝ ʑʇʅʆʝ 
ɉɩʂɾʙ ɿʀɿʋʈʘʉʖʉȡ Hellenic Statistical Authority ). 
ɥʀʐɻɼʇʂʐʙ ɥʋʉʗɿɻ 

ʈʘʐʍʂʎʂʏ 
ɩʀʍʅʌʐʡʎʀʅʏ 

ɟʙʐʂʎʂ ʀʉʘʍɾʀʅɻʏ ɉɚɾʍʋʐʅʆʙ ʔʍʙʎʂȟ ɼʅʋʈʂʔɻʉʅʆʙ 
ʔʍʙʎʂȟ ʀʈʌʋʍʅʆʙ ʔʍʙʎʂȟ ʋʅʆʅɻʆʙ ʔʍʙʎʂȟ ɿʂʈʝʎʅʀʏ 
ʑʌʂʍʀʎʚʀʏȟ ʒʖʐʅʎʈʝʏ ʋɿʡʉȟ ʎʑʉʋʇʅʆʙ ʔʍʙʎʂɊ 

MWh 7 

ɚɞɩ 106 Ό 1 
ɞʌʅʒʗʉʀʅɻ m2  
ɩʇʂʃʑʎʈʝʏ ɣʗʐʋʅʆʋʅ 1 

 
ɫʔʙʈɻ 3.1. ɦʋʈʋʚ ʐʂʏ ɞʇʇʗɿɻʏ. 
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ɩʚʉɻʆɻʏ 3.2. ɞʊʀʐɻʁʝʈʀʉʋʅ ʎʑʉɿʑɻʎʈʋʚ ʈʀʐɻɼʇʂʐʡʉ ʋʅ ʋʌʋʚʀʏ ʌʍʋʆʞʌʐʋʑʉ ʈʀʐʗ ɻʌʝ 
ʈʀʐɻʎʔʂʈɻʐʅʎʈʝ ʈʀʐɻɼʇʂʐʡʉ ʌʋʑ ʌʀʍʅʘʔʀʅ ʋ ɩʚʉɻʆɻʏ 3.1Ȣ ɠ ʎʐʙʇʂ ʐʖʉ ʌʀʍʅʌʐʡʎʀʖʉ 
ʌʀʍʅʇɻʈɼʗʉʀʅ ʐʋʉ ɻʍʅʃʈʝ ʐʖʉ ʈʀʐɻɼʇʂʐʡʉ ʌʋʑ ɻʌʀʅʆʋʉʚʁʋʉʐɻʅ ʎʐʋ ʑʌʋʎʐʂʍʅʆʐʅʆʝ ʑʇʅʆʝ. 
ɥʀʐɻɼʇʂʐʙ ɥʋʉʗɿɻ ʈʘʐʍʂʎʂʏ ɩʀʍʅʌʐʡʎʀʅʏ 
ɩʑʆʉʝʐʂʐɻ ʌʇʂʃʑʎʈʋʞ ʆʗʐʋʅʆʋʅ Ⱦ km2 1 
ɚɞɩ Ⱦ ʆʗʐʋʅʆʋ Ό Ⱦ ʆʗʐʋʅʆʋ 1 
ɟʙʐʂʎʂ ʀʉʘʍɾʀʅɻʏ ɻʉʗ ʔʍʙʎʂ Ⱦ ɫʑʉʋʇʅʆʙ 
ʁʙʐʂʎʂ ʀʉʘʍɾʀʅɻʏ 

 6 

ɟʙʐʂʎʂ ʀʉʘʍɾʀʅɻʏ ɻʉʗ ʔʍʙʎʂ Ⱦ ɚɞɩ MWh / 106 Ό 7 
ɟʙʐʂʎʂ ʀʉʘʍɾʀʅɻʏ ɻʉʗ ʔʍʙʎʂ Ⱦ ʆʗʐʋʅʆʋ MWh Ⱦ ʆʗʐʋʅʆʋ 7 
ɟʙʐʂʎʂ ʀʉʘʍɾʀʅɻʏ ɻʉʗ ʔʍʙʎʂ Ⱦ ʀʌʅʒʗʉʀʅɻ MWh / km2 7 
ɟʙʐʂʎʂ ʀʉʘʍɾʀʅɻʏ ɻʉʗ ʔʍʙʎʂ Ⱦ ʌʑʆʉʝʐʂʐɻ 
ʌʇʂʃʑʎʈʋʞ 

MWh / 
ɉʆʗʐʋʅʆʋʅȾkm2) 

7 

ɜʅɻ ʐʂʉ ɻʉʗʇʑʎʂ ʔʍʂʎʅʈʋʌʋʅʙʎɻʈʀ ʀʍɾɻʇʀʚɻ ʐʂʏ Esri ɉςπρυɊȟ ʐɻ ʋʌʋʚɻ ʌɻʍʋʑʎʅʗʁʀʅ ʋ 

ɩʚʉɻʆɻʏ 3.3Ȣ ɨ ɩʚʉɻʆɻʏ 3.3 ʌʀʍʅʘʔʀʅ ʀʌʚʎʂʏ ʗʍʃʍɻ ʎʐɻ ʋʌʋʚɻ ɻʉɻʒʘʍʀʐɻʅ ʂ Esri (2015), 

ʎʔʀʐʅʆʗ ʈʀ ʐʋ ʃʀʖʍʂʐʅʆʝ ʑʌʝɼɻʃʍʋ ɻʑʐʡʉ ʐʖʉ ʀʍɾɻʇʀʚʖʉȢ ɫʑʉʋʇʅʆʗ ʀʒɻʍʈʝʎʐʂʆɻʉ ʆɻʅ 

ʋʅ ʐʘʎʎʀʍʅʏ ʈʘʃʋɿʋʅ ʌʋʑ ʌʀʍʅʘʔʀʅ ʋ ɩʚʉɻʆɻʏ 3.3ȟ ʀʌʚ ʐʖʉ τυ ʈʀʐɻɼʇʂʐʡʉ ʌʋʑ 

ɻʌʀʅʆʋʉʚʎʐʂʆɻʉȟ ɾʅɻ ʌʘʉʐʀ ʘʐʂȟ ʆɻʅ ʐɻ ɻʌʋʐʀʇʘʎʈɻʐɻ ɻʌʀʅʆʋʉʚʁʋʉʐɻʅ ʈʀ ωππ ɫʔʙʈɻʐɻ ʐʋʑ 

ʑʌʋʎʐʂʍʅʆʐʅʆʋʞ ʑʇʅʆʋʞȢ 

ɩʚʉɻʆɻʏ 3.3. ɞʍɾɻʇʀʚɻ ʐʂʏ Esri ɉςπρυɊ ʌʋʑ ʔʍʂʎʅʈʋʌʋʅʙʃʂʆɻʉ ʎʐʂʉ ʌɻʍʋʞʎɻ ʀʍɾɻʎʚɻ 
ʆɻʅ ʌɻʍʗʈʀʐʍʋʅȢ ɫʀ ʝʇʀʏ ʐʅʏ ʌʀʍʅʌʐʡʎʀʅʏ ʔʍʂʎʅʈʋʌʋʅʙʃʂʆɻʉ ʂ ɻʉʐʚʎʐʍʋʒʂ ɻʌʝʎʐɻʎʂ ʖʏ 
ʘʉɿʀʅʊʂ ʐʂʏ ʔʖʍʅʆʙʏ ʎʔʘʎʂʏ ʆɻʅ ʂ ɞʑʆʇʀʚɿʀʅɻ ɻʌʝʎʐɻʎʂ ɾʅɻ ʐʋʉ ʑʌʋʇʋɾʅʎʈʝ ʐʖʉ 
ɻʌʋʎʐʗʎʀʖʉ. 
ɥʘʃʋɿʋʏ ɩɻʍʗʈʀʐʍʋʅ ɚʉɻʒʋʍʗ 
Cluster and Outlier Analysis 
(Anselin Local Moran's I) 

p-value = 0.05 Anselin (2015) 

Hot Spot Analysis (Getis-Ord Gi*)  Getis and Ord (1992), Ord and 
Getis (1995) 

Grouping Analysis Delaunay 
triangulation , 
ʘʊʅ ʋʈʗɿʀʏ 

$ÕÑÕÅ ÅÔ ÁÌȢ ɉςππχɊȟ !ÓÓÕÎëÞÏ ÅÔ 
al. (2006), Jain (2010) 

Central Feature   

ɚʉɻʒʘʍʋʑʈʀ ʌʀʍʅʇʂʌʐʅʆʗ ʝʐʅ ʈʀ ʐʂʉ ʈʘʃʋɿʋ Cluster and Outlier Analysis ʀʉʐʋʌʚʁʋʉʐɻʅ 

ʀʉʀʍɾʗ ʆɻʅ ʈʂ ʀʉʀʍɾʗ ʎʂʈʀʚɻ ʆɻʅ ʔʖʍʅʆʗ ɻʆʍɻʚʀʏ ʐʅʈʘʏ ʔʍʂʎʅʈʋʌʋʅʡʉʐɻʏ ʐʋ ʎʐɻʐʅʎʐʅʆʝ 

Anselin Local MoranȭsȢ ɥʀ ʐʂʉ ʈʘʃʋɿʋ Hot Spot Analysis ʀʉʐʋʌʚʁʋʉʐɻʅ ʀʉʀʍɾʗ ʆɻʅ ʈʂ 

ʀʉʀʍɾʗ ʎʂʈʀʚɻ ʔʍʂʎʅʈʋʌʋʅʡʉʐɻʏ ʐʋ ʎʐɻʐʅʎʐʅʆʝ Getis-Ord GiɕȢ ɥʀ ʐʂʉ ʈʘʃʋɿʋ Grouping 

Analysis ɿʂʈʅʋʑʍɾʋʞʉʐɻʅ ʋʈʗɿʀʏ ɼɻʎʅʎʈʘʉʀʏ ʎʀ ʌɻʍʝʈʋʅɻ ʔɻʍɻʆʐʂʍʅʎʐʅʆʗ ʆɻʅ ʐʂʉ 

ʀɾɾʞʐʂʐʗ ʐʋʑʏȢ ɠ ʈʘʃʋɿʋʏ Central Feature ɻʉɻɾʉʖʍʚʁʀʅ ʐʋ ʆʘʉʐʍʋ ʈʅɻʏ ʌʀʍʅʋʔʙʏ 

ɼɻʎʅʎʈʘʉʂ ʎʀ ʆʗʌʋʅʋ ʔɻʍɻʆʐʂʍʅʎʐʅʆʝ ʐʂʏȢ ɫʐʅʏ ʀʌʝʈʀʉʀʏ ʀʉʝʐʂʐʀʏ ʃɻ ʌɻʍʋʑʎʅʗʎʋʑʈʀ 

ɻʌʋʐʀʇʘʎʈɻʐɻ ʌʋʑ ɻʒʋʍʋʞʉ ʆʑʍʚʖʏ ʐʂʉ ʁʙʐʂʎʂ ʀʉʘʍɾʀʅɻʏ ɾʅɻ ɻɾʍʋʐʅʆʙȟ ʀʈʌʋʍʅʆʙȟ 

ʋʅʆʅɻʆʙ ʆɻʅ ɼʅʋʈʂʔɻʉʅʆʙ ʔʍʙʎʂ ʎʀ ʎʔʘʎʂ ʈʀ ʈʀʐɻɼʇʂʐʘʏ ʝʌʖʏ ʋ ʌʇʂʃʑʎʈʝʏ ʆɻʅ ʐʋ ɚɞɩȟ 
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ɾʅɻ ʐʋ ʘʐʋʏ ςπρςȢ ɫʔʙʈɻʐɻ ʌʋʑ ɻʌʀʅʆʋʉʚʁʋʑʉ ʐʅʏ ʑʌʝʇʋʅʌʀʏ ɻʉɻʇʞʎʀʅʏ ɾʅɻ ʐʂʉ ʔʍʋʉʅʆʙ 

ʌʀʍʚʋɿʋ ςππψ-ςπρς ʌɻʍʘʔʋʉʐɻʅ ʖʏ ʑʌʋʎʐʂʍʅʆʐʅʆʝ ʑʇʅʆʝȢ 

3.3 ɚʌʀʅʆʝʉʅʎʂ ʈʀʐɻɼʇʂʐʡʉ ʎʐʋʉ ʔʡʍʋ 

ɠ ʁʙʐʂʎʂ ʀʉʘʍɾʀʅɻʏ ʀʚʉɻʅ ʘʉɻ ʈʘɾʀʃʋʏ ʐʋ ʋʌʋʚʋ ʀʊɻʍʐʗʐɻʅ ɻʌʝ ʈʀʐɻɼʇʂʐʘʏ ʝʌʖʏ ʋ 

ʌʇʂʃʑʎʈʝʏ ʆɻʅ ʐʋ ɚɞɩȢ ɨʅ ʐʅʈʘʏ ɻʑʐʡʉ ʐʖʉ ʈʀʐɻɼʇʂʐʡʉ ʀʚʉɻʅ ʀʊɻʅʍʀʐʅʆʗ ɻʉʋʈʋʅʝʈʋʍʒɻ 

ʆɻʐɻʉʀʈʂʈʘʉʀʏ ʎʐʋʉ ɞʇʇʂʉʅʆʝ ʔʡʍʋȢ ɠ ʁʙʐʂʎʂ ʀʉʘʍɾʀʅɻʏ ʆɻʐɻʉʘʈʀʐɻʅ ʎʀ ɿʅʗʒʋʍʀʏ 

ʔʍʙʎʀʅʏ ʐʅʏ ʋʌʋʚʀʏ ʌɻʍʋʑʎʅʗʁʀʅ ʋ ɩʚʉɻʆɻʏ 3.1. ɚʆʝʈʂ ʆɻʅ ʂ ʆɻʐɻʉʋʈʙ ʎʐʋʉ ʔʡʍʋ ʈʀʐɻʊʞ 

ʐʖʉ ɿʅʗʒʋʍʖʉ ʔʍʙʎʀʖʉ ʀʚʉɻʅ ʀʊɻʅʍʀʐʅʆʗ ɻʉʋʈʋʅʝʈʋʍʒʂȢ ɤʝɾʖ ʐʖʉ ɻʉʋʈʋʅʋʈʋʍʒʅʡʉ 

ɿʂʈʅʋʑʍɾʋʞʉʐɻʅ ɿʅʗʒʋʍɻ ʎʔʙʈɻʐɻȟ ʐɻ ʋʌʋʚɻ ʘʔʋʑʉ ʎʔʘʎʂ ʈʀ ʐʋ ɻʉɻʌʐʑʊʅɻʆʝ ʈʋʉʐʘʇʋ ʐʂʏ 

ʔʡʍɻʏȢ ɫʐʂʉ ɞʉʝʐʂʐɻ 3.3 ʌɻʍʋʑʎʅʗʁʋʑʈʀ ʐʂʉ ʆɻʐɻʉʋʈʙ ʋʍʅʎʈʘʉʖʉ ɻʌʝ ʐʅʏ ʈʀʐɻɼʇʂʐʘʏ 

ʎʐʋʉ ʔʡʍʋȢ 

3.3.1 ɩʇʂʃʑʎʈʅɻʆʗ ʆɻʅ ʋʅʆʋʉʋʈʅʆʗ ɿʀɿʋʈʘʉɻ 

ɨ ʌʇʂʃʑʎʈʝʏ ʐʂʏ ɞʇʇʗɿɻʏ ʀʚʉɻʅ ʆʑʍʚʖʏ ʎʑɾʆʀʉʐʍʖʈʘʉʋʏ ʎʐʋʑʏ ʉʋʈʋʞʏ ɚʐʐʅʆʙʏ ʆɻʅ 

ɡʀʎʎɻʇʋʉʚʆʂʏȟ ʀʉʡ ʋʅ ʌʇʂʃʑʎʈʋʚ ʐʖʉ ʑʌʝʇʋʅʌʖʉ ʉʋʈʡʉ ʀʚʉɻʅ ʐʂʏ ʚɿʅɻʏ ʐʗʊʂʏ ʈʀɾʘʃʋʑʏ 

(ɫʔʙʈɻ 3.2ɊȢ ɬʋ ʀʈɼɻɿʝ ʐʖʉ ʉʋʈʡʉ ʐʂʏ ɞʇʇʗɿɻʏ ʀʚʉɻʅ ʐʂʏ ʚɿʅɻʏ ʐʗʊʂʏ ʈʀɾʘʃʋʑʏȟ ʋʌʝʐʀ 

ʒʑʎʅʋʇʋɾʅʆʗ ɻʑʐʋʚ ʋʅ ʉʋʈʋʚ ɚʐʐʅʆʙʏ ʆɻʅ ɡʀʎʎɻʇʋʉʚʆʂʏ ʌɻʍʋʑʎʅʗʁʋʑʉ ʆɻʅ ʐʂʉ 

ʈʀɾɻʇʞʐʀʍʂ ʌʑʆʉʝʐʂʐɻ ʌʇʂʃʑʎʈʋʞ ɉɫʔʙʈɻ 3.3). 

 
ɫʔʙʈɻ 3.2. ɩʇʂʃʑʎʈʝʏ ʐʖʉ ʉʋʈʡʉ ʐʂʏ ɞʇʇʗɿɻʏ ɾʅɻ ʐʋ ʘʐʋʏ ςπρς. 
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ɫʔʙʈɻ 3.3. ɩʑʆʉʝʐʂʐɻ ʌʇʂʃʑʎʈʋʞ ʐʖʉ ʉʋʈʡʉ ʐʂʏ ɞʇʇʗɿɻʏ ɾʅɻ ʐʋ ʘʐʋʏ ςπρς. 

ɬʋ ɚɞɩ ʀʚʉɻʅ ʀʌʚʎʂʏ ʎʑɾʆʀʉʐʍʖʈʘʉʋ ʎʐʋʑʏ ʉʋʈʋʞʏ ɚʐʐʅʆʙʏ ʆɻʅ ɡʀʎʎɻʇʋʉʚʆʂʏ ɉɫʔʙʈɻ 

3.4ɊȢ ɱʎʐʝʎʋ ʐʋ ɚɞɩ ɻʉʗ ʆʗʐʋʅʆʋ ʀʚʉɻʅ ɻʉʋʈʋʅʝʈʋʍʒɻ ʆɻʐɻʉʀʈʂʈʘʉʋȟ ɿʅʝʐʅ ʎʀ ɻʑʐʝ 

ʎʑʈʈʀʐʘʔʋʑʉ ʀʌʅʌʇʘʋʉ ʌʀʍʅʎʎʝʐʀʍʋ ʆɻʅ ʉʋʈʋʚ ʝʌʖʏ ʂ ɛʋʅʖʐʚɻȟ ʂ ɮʃʅʡʐʅɿɻȟ ʂ ɤʗʍʅʎɻȟ ʂ 

ɥɻɾʉʂʎʚɻ ɉʂ ʌʀʍʅʋʔʙ ɻʑʐʡʉ ʐʖʉ ʐʀʎʎʗʍʖʉ ʉʋʈʡʉ ʃɻ ɻʉɻʒʘʍʀʐɻʅ ʖʏ ɣʀʉʐʍʅʆʙ ɞʇʇʗɿɻʏ 

ɻʌʝ ʀɿʡ ʆɻʅ ʌʘʍɻɊȟ ʋʅ ɣʑʆʇʗɿʀʏȟ ʂ ɣʋʁʗʉʂ ʆɻʅ ʗʇʇʋʅ ɉɫʔʙʈɻ 3.5ɊȢ ɠ ʎʑʉʋʇʅʆʙ ʁʙʐʂʎʂ 

ʀʉʘʍɾʀʅɻʏ ʀʚʉɻʅ ʈʀɾɻʇʞʐʀʍʂ ʀʌʚʎʂʏ ʎʐʋʑʏ ʉʋʈʋʞʏ ɚʐʐʅʆʙʏ ʆɻʅ ɡʀʎʎɻʇʋʉʚʆʂʏȟ ɻʇʇʗ ʀʌʚʎʂʏ 

ʆɻʅ ʎʐʂʉ ɣʀʉʐʍʅʆʙ ɞʇʇʗɿɻ ɉɫʔʙʈɻ 3.6). 

 
ɫʔʙʈɻ 3.4. ɚɞɩ ʐʖʉ ʉʋʈʡʉ ʐʂʏ ɞʇʇʗɿɻʏ ɾʅɻ ʐʋ ʘʐʋʏ ςπρς. 
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ɫʔʙʈɻ 3.5. ɚɞɩ ɻʉʗ ʆʗʐʋʅʆʋ ʐʖʉ ʉʋʈʡʉ ʐʂʏ ɞʇʇʗɿɻʏ ɾʅɻ ʐʋ ʘʐʋʏ ςπρς. 

 
ɫʔʙʈɻ 3.6. ɫʑʉʋʇʅʆʙ ʁʙʐʂʎʂ ʀʉʘʍɾʀʅɻʏ ʐʖʉ ʉʋʈʡʉ ʐʂʏ ɞʇʇʗɿɻʏ ɾʅɻ ʐʋ ʘʐʋʏ ςπρς. 

3.3.2 ɫʑʉɿʑɻʎʈʋʚ ʈʀʐɻɼʇʂʐʡʉ ʁʙʐʂʎʂʏ ʀʉʘʍɾʀʅɻʏ ʆɻʅ ʋʅʆʋʉʋʈʅʆʡʉ ɀ ʌʇʂʃʑʎʈʅɻʆʡʉ 

ʈʀʐɻɼʇʂʐʡʉ 

ɫʐʂʉ ɞʉʝʐʂʐɻ 3.3.2 ʌɻʍʋʑʎʅʗʁʋʑʈʀ ʐʂʉ ʔʖʍʅʆʙ ʆɻʐɻʉʋʈʙ ʐʂʏ ʁʙʐʂʎʂʏ ʀʉʘʍɾʀʅɻʏ ʎʀ 

ɿʅʗʒʋʍʀʏ ʔʍʙʎʀʅʏ ʆɻʅ ʐʋʑʏ ʇʝɾʋʑʏ ʁʙʐʂʎʂʏ ʀʉʘʍɾʀʅɻʏ ɾʅɻ ʆʗʌʋʅʀʏ ʔʍʙʎʀʅʏ ɻʉʗ ʆʗʐʋʅʆʋ ʙ 

ʌʍʋʏ ʐʋ ɚɞɩ ʐʖʉ ʉʋʈʡʉȢ ɞʚʉɻʅ ɻʌɻʍɻʚʐʂʐʋ ʉɻ ʀʊʀʐʗʎʋʑʈʀ ɻʌʋʆʇʅʈɻʆʖʈʘʉʂ ʐʂʉ 

ʈʀʐɻɼʇʂʐʙ ʐʂʏ ʁʙʐʂʎʂʏ ʀʉʘʍɾʀʅɻʏȟ ʇʝɾʖ ʐʖʉ ɻʆʍɻʚʖʉ ʐʅʈʡʉ ʁʙʐʂʎʂʏ ʀʉʘʍɾʀʅɻʏ ʌʋʑ 

ʌɻʍɻʐʂʍʋʞʈʀ ʎʐʋʑʏ ʉʋʈʋʞʏ ʐʂʏ ɚʐʐʅʆʙʏ ʆɻʅ ɡʀʎʎɻʇʋʉʚʆʂʏȢ ɚʑʐʘʏ ʋʅ ɻʆʍɻʚʀʏ ʐʅʈʘʏ 

ʆʍʞɼʋʑʉ ʔɻʍɻʆʐʂʍʅʎʐʅʆʗ ʐʂʏ ʁʙʐʂʎʂʏ ʀʉʘʍɾʀʅɻʏ ʐʖʉ ʑʌʝʇʋʅʌʖʉ ʉʋʈʡʉȢ 

ɨ ʇʝɾʋʏ ʐʂʏ ʁʙʐʂʎʂʏ ʀʉʘʍɾʀʅɻʏ ɾʅɻ ɻɾʍʋʐʅʆʙ ʔʍʙʎʂ ʌʍʋʏ ʐʂʉ ʎʑʉʋʇʅʆʙ ʁʙʐʂʎʂ 

ʀʉʘʍɾʀʅɻʏ ɉɫʔʙʈɻ 3.7Ɋ ʈʌʋʍʀʚ ʉɻ ʔɻʍɻʆʐʂʍʚʎʀʅ ʈʅɻ ʌʀʍʅʋʔʙ ʖʏ ɻɾʍʋʐʅʆʙȢ ɬʘʐʋʅʀʏ ʌʀʍʅʋʔʘʏ 

ɼʍʚʎʆʋʉʐɻʅ ʌɻʉʐʋʞ ʎʐʂʉ ɞʇʇʗɿɻȢ ɫʀ ɻʑʐʘʏ ʐʅʏ ʌʀʍʅʋʔʘʏ ɿʀʉ ʎʑʈʌʀʍʅʇɻʈɼʗʉʋʉʐɻʅ ʌʗʉʐʖʏ 

ʋʅ ʉʋʈʋʚ ɚʐʐʅʆʙʏ ʆɻʅ ɡʀʎʎɻʇʋʉʚʆʂʏ ʆɻʅ ʋʅ ʉʂʎʅʖʐʅʆʘʏ ʌʀʍʅʋʔʘʏȢ ɫʐʋ ɫʔʙʈɻ 3.8 

ʌɻʍʋʑʎʅʗʁʀʐɻʅ ʂ ʁʙʐʂʎʂ ʀʉʘʍɾʀʅɻʏ ɾʅɻ ɻɾʍʋʐʅʆʙ ʔʍʙʎʂ ɻʉʗ ʆʗʐʋʅʆʋȢ ɞɿʡ ʀʈʒɻʉʚʁʀʐɻʅ 

ʀʌʅʌʇʘʋʉ ʎʀ ʎʔʘʎʂ ʈʀ ʐʋ ɫʔʙʈɻ 3.7 ʋ ʉʋʈʝʏ ɛʋʅʖʐʚɻʏ ʈʀ ʈʀɾʗʇʂ ʐʅʈʙȢ ɨ ʇʝɾʋʏ ʀʚʉɻʅ ʝʐʅ 
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ʎʐʋ ɫʔʙʈɻ 3.7ȟ ʑʌʗʍʔʀʅ ʌʀʍʚʌʐʖʎʂ ʎʀ ʆʗʌʋʅʋʉ ʉʋʈʝ ʂ ʎʑʉʋʇʅʆʙ ʁʙʐʂʎʂ ʀʉʘʍɾʀʅɻʏ ɻʉʗ 

ʆʗʐʋʅʆʋ ʉɻ ʀʚʉɻʅ ɻʍʆʀʐʗ ʈʀɾʗʇʂȟ ʇʝɾʖ ʐʂʏ ʎʂʈɻʉʐʅʆʝʐʂʐɻʏ ʆɻʅ ʗʇʇʖʉ ʔʍʙʎʀʖʉȢ 

 
ɫʔʙʈɻ 3.7. ɤʝɾʋʏ ʁʙʐʂʎʂʏ ʀʉʘʍɾʀʅɻʏ ɾʅɻ ɻɾʍʋʐʅʆʙ ʔʍʙʎʂ ʌʍʋʏ ʐʂʉ ʎʑʉʋʇʅʆʙ ʁʙʐʂʎʂ 
ʀʉʘʍɾʀʅɻʏ ʐʖʉ ʉʋʈʡʉ ʐʂʏ ɞʇʇʗɿɻʏ ɾʅɻ ʐʋ ʘʐʋʏ ςπρς. 

 
ɫʔʙʈɻ 3.8. ɟʙʐʂʎʂ ʀʉʘʍɾʀʅɻʏ ɾʅɻ ɻɾʍʋʐʅʆʙ ʔʍʙʎʂ ɻʉʗ ʆʗʐʋʅʆʋ ʐʖʉ ʉʋʈʡʉ ʐʂʏ ɞʇʇʗɿɻʏ 
ɾʅɻ ʐʋ ʘʐʋʏ ςπρς. 

ɫʐʋ ɫʔʙʈɻ 3.9 ʌɻʍʋʑʎʅʗʁʀʐɻʅ ʋ ʇʝɾʋʏ ʁʙʐʂʎʂʏ ʀʉʘʍɾʀʅɻʏ ɾʅɻ ʀʈʌʋʍʅʆʙ ʔʍʙʎʂ ʌʍʋʏ ʐʂʉ 

ʎʑʉʋʇʅʆʙ ʁʙʐʂʎʂ ʀʉʘʍɾʀʅɻʏȢ ɩʀʍʅʋʔʘʏ ʈʀ ʑʕʂʇʙ ʀʈʌʋʍʅʆʙ ɿʍɻʎʐʂʍʅʝʐʂʐɻ ʒɻʚʉʀʐɻʅ ʉɻ 

ʀʚʉɻʅ ʋʅ ʉʂʎʅʖʐʅʆʘʏ ʆɻʅ ɾʀʉʅʆʝʐʀʍɻ ʋʅ ʌɻʍɻʃɻʇʗʎʎʅʀʏȟ ʝʌʖʏ ʋ ʉʋʈʝʏ ɯɻʇʆʅɿʅʆʙʏȢ ɚʑʐʘʏ ʋʅ 

ʌʀʍʅʋʔʘʏ ʀʚʉɻʅ ʆʑʍʚʖʏ ʐʋʑʍʅʎʐʅʆʘʏȢ 



31 

 

 
ɫʔʙʈɻ 3.9. ɤʝɾʋʏ ʁʙʐʂʎʂʏ ʀʉʘʍɾʀʅɻʏ ɾʅɻ ʀʈʌʋʍʅʆʙ ʔʍʙʎʂ ʌʍʋʏ ʐʂʉ ʎʑʉʋʇʅʆʙ ʁʙʐʂʎʂ 
ʀʉʘʍɾʀʅɻʏ ʐʖʉ ʉʋʈʡʉ ʐʂʏ ɞʇʇʗɿɻʏ ɾʅɻ ʐʋ ʘʐʋʏ ςπρς. 

ɠ ʆɻʐɻʉʋʈʙ ʐʖʉ ʌʀʍʅʋʔʡʉ ʈʀ ʈʀɾʗʇʂ ʔʍʙʎʂ ʀʉʘʍɾʀʅɻʏ ɾʅɻ ʋʅʆʅʎʐʅʆʙ ʔʍʙʎʂȟ ʒɻʚʉʀʐɻʅ 

ʆɻʅ ʌʗʇʅ ʉɻ ʀʚʉɻʅ ɻʍʆʀʐʗ ɻʉʋʈʋʅʝʈʋʍʒʂȟ ʝʌʖʏ ʒɻʚʉʀʐɻʅ ʎʐʋ ɫʔʙʈɻ 3.10Ȣ ɱʎʐʝʎʋ 

ɿʅʀʍʀʑʉʡʉʐɻʏ ʐʂʉ ʁʙʐʂʎʂ ʀʉʘʍɾʀʅɻʏ ɾʅɻ ʋʅʆʅɻʆʙ ʔʍʙʎʂ ɻʉʗ ʆʗʐʋʅʆʋ ʌɻʍɻʐʂʍʋʞʈʀ ʎʐʋ 

ɫʔʙʈɻ 3.11ȟ ʝʐʅ ʋʅ ʌʀʍʅʋʔʘʏ ʐʂʏ ɚʍɾʋʇʚɿɻʏȟ ʐʂʏ ɞʞɼʋʅɻʏȟ ʐʂʏ ɚʐʐʅʆʙʏ ʆɻʅ ʐʂʏ ɯɻʇʆʅɿʅʆʙʏ 

ʔɻʍɻʆʐʂʍʚʁʋʉʐɻʅ ɻʌʝ ʈʀɾʗʇʀʏ ʐʅʈʘʏȢ 

 
ɫʔʙʈɻ 3.10. ɤʝɾʋʏ ʁʙʐʂʎʂʏ ʀʉʘʍɾʀʅɻʏ ɾʅɻ ʋʅʆʅɻʆʙ ʔʍʙʎʂ ʌʍʋʏ ʐʂʉ ʎʑʉʋʇʅʆʙ ʁʙʐʂʎʂ 
ʀʉʘʍɾʀʅɻʏ ʐʖʉ ʉʋʈʡʉ ʐʂʏ ɞʇʇʗɿɻʏ ɾʅɻ ʐʋ ʘʐʋʏ ςπρς. 
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ɫʔʙʈɻ 3.11. ɟʙʐʂʎʂ ʀʉʘʍɾʀʅɻʏ ɾʅɻ ʋʅʆʅɻʆʙ ʔʍʙʎʂ ɻʉʗ ʆʗʐʋʅʆʋ ʐʖʉ ʉʋʈʡʉ ʐʂʏ ɞʇʇʗɿɻʏ 
ɾʅɻ ʐʋ ʘʐʋʏ ςπρς. 

ɩʀʍʅʋʔʘʏ ʋʅ ʋʌʋʚʀʏ ʈʌʋʍʋʞʉ ʉɻ ʔɻʍɻʆʐʂʍʅʎʐʋʞʉ ʆʑʍʚʖʏ ʖʏ ɼʅʋʈʂʔɻʉʅʆʘʏ ʀʚʉɻʅ ʋʅ ʉʋʈʋʚ 

ɛʋʅʖʐʚɻʏȟ ɮʃʅʡʐʅɿɻʏȟ ɥɻɾʉʂʎʚɻʏ ʆɻʅ ɞʞɼʋʅɻʏ ɉɫʔʙʈɻ 3.12ɊȢ ɨʅ ʌʀʍʅʋʔʘʏ ɻʑʐʘʏ ʈʗʇʅʎʐɻ 

ʎʑʉʋʍʀʞʋʑʉ ʈʀʐɻʊʞ ʐʋʑʏȢ 

 
ɫʔʙʈɻ 3.12. ɤʝɾʋʏ ʁʙʐʂʎʂʏ ʀʉʘʍɾʀʅɻʏ ɾʅɻ ɼʅʋʈʂʔɻʉʅʆʙ ʔʍʙʎʂ ʌʍʋʏ ʐʂʉ ʎʑʉʋʇʅʆʙ ʁʙʐʂʎʂ 
ʀʉʘʍɾʀʅɻʏ ʐʖʉ ʉʋʈʡʉ ʐʂʏ ɞʇʇʗɿɻʏ ɾʅɻ ʐʋ ʘʐʋʏ ςπρς. 

ɫʐʋ ɫʔʙʈɻ 3.13 ʌɻʍʋʑʎʅʗʁʋʑʈʀ ʐʋʉ ʇʝɾʋ ʐʂʏ ʎʑʉʋʇʅʆʙʏ ʁʙʐʂʎʂʏ ʀʉʘʍɾʀʅɻʏ ʌʍʋʏ ʐʋ 

ɚɞɩȟ ʋ ʋʌʋʚʋʏ ʋʍʚʁʀʐɻʅ ʖʏ ʀʉʀʍɾʀʅɻʆʙ ʘʉʐɻʎʂ ɻʌʝ ʐʋʑʏ Zhang and Lahr ɉςπρτɊȢ ɨ ʇʝɾʋʏ 

ɻʑʐʝʏ ʀʚʉɻʅ ʘʉɻʏ ʀʌʚʎʂʈʋʏ ɿʀʚʆʐʂʏ ʐʂʏ ʐʋʌʅʆʙʏ ʋʅʆʋʉʋʈʅʆʙʏ ɻʌʝɿʋʎʂʏ ʆɻʅ ʐʖʉ ʌʋʇʅʐʅʆʡʉ 

ʎʖʎʐʙʏ ʔʍʙʎʂʏ ʐʂʏ ʀʉʘʍɾʀʅɻʏ ʎʐʂʉ ɣʚʉɻȢ ɩɻʍɻʐʂʍʋʞʈʀ ʈʀɾʗʇʀʏ ʐʅʈʘʏ ʐʋʑ ɿʀʚʆʐʂ ʆʑʍʚʖʏ 

ʎʀ ʌʀʍʅʋʔʘʏȟ ʐʅʏ ʋʌʋʚʀʏ ʔɻʍɻʆʐʂʍʚʎɻʈʀ ʖʏ ɼʅʋʈʂʔɻʉʅʆʘʏ ʎʐʋ ɫʔʙʈɻ 3.12. 
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ɫʔʙʈɻ 3.13. ɫʑʉʋʇʅʆʙ ʁʙʐʂʎʂ ʀʉʘʍɾʀʅɻʏ ɻʉʗ ɚɞɩ ʐʖʉ ʉʋʈʡʉ ʐʂʏ ɞʇʇʗɿɻʏ ɾʅɻ ʐʋ ʘʐʋʏ 
2012. 

3.4 Cluster and Outlier Analysis (Anselin Local Moran's I) 

ɥʀ ʐʂʉ ʋʌʐʅʆʙ ʌɻʍʋʑʎʚɻʎʂ ʐʖʉ ɿʀɿʋʈʘʉʖʉ ʈʌʋʍʋʞʈʀ ʉɻ ɿʅɻʌʅʎʐʡʎʋʑʈʀ ɻʍʆʀʐʗȟ ʡʎʐʀ 

ʉɻ ʀʌʅʇʘʊʋʑʈʀ ʎʐɻʐʅʎʐʅʆʘʏ ʈʀʃʝɿʋʑʏȟ ʋʅ ʋʌʋʚʀʏ ʈʌʋʍʋʞʉ ʉɻ ʈɻʏ ʌʍʋʎʒʘʍʋʑʉ 

ʌʀʍʅʎʎʝʐʀʍʋ ʀʊʀʅɿʅʆʀʑʈʘʉɻ ʎʑʈʌʀʍʗʎʈɻʐɻȢ ɫʐʂʉ ɞʉʝʐʂʐɻ 3.4 ɻʉɻʁʂʐʋʞʈʀȟ ʈʀ ʐʂʉ ʔʍʙʎʂ 

ʐʋʑ ʎʐɻʐʅʎʐʅʆʋʞ Local Moranȭs Iȟ ʎʑʎʐʗɿʀʏ ʌʀʍʅʋʔʡʉ ʆɻʅ ʌʀʍʅʋʔʘʏ ʈʀ ɻʆʍʝʐɻʐʀʏ ʐʅʈʘʏ ʎʀ 

ʎʔʘʎʂ ʈʀ ɾʀʅʐʋʉʅʆʘʏ ʐʋʑʏ ʌʀʍʅʋʔʘʏȢ 

ɷʌʖʏ ʌʍʋʆʞʌʐʀʅ ɻʌʝ ʐʋ ɫʔʙʈɻ 3.14 ʋʈʗɿʀʏ ʌʀʍʅʋʔʡʉ ʋʅ ʋʌʋʚʀʏ ʈʌʋʍʋʞʉ ʉɻ 

ʔɻʍɻʆʐʂʍʅʎʐʋʞʉ ɻɾʍʋʐʅʆʘʏ ʀʚʉɻʅ ʋ ʉʋʈʝʏ ɮʇʡʍʅʉɻʏ ʈʀ ʐʋʉ ʉʋʈʝ ɤʗʍʅʎɻʏȟ ʀʉʡ ʈʂ 

ɻɾʍʋʐʅʆʋʚ ʋ ʉʋʈʝʏ ɣʑʆʇʗɿʖʉ ʈʀ ʐʋʉ ʉʋʈʝ ɫʗʈʋʑȢ ɱʎʐʝʎʋ ʎʐʋ ɫʔʙʈɻ 3.15 

ʔɻʍɻʆʐʂʍʚʁʋʉʐɻʅ ʖʏ ɻɾʍʋʐʅʆʘʏ ʌʀʍʅʋʔʘʏ ʋ ʉʋʈʝʏ ɤʗʍʅʎɻʏ ʈʀ ʐʋʉ ʉʋʈʝ ɛʋʅʖʐʚɻʏȢ 

 
ɫʔʙʈɻ 3.14. ɫʑʎʐʗɿʀʏ ʆɻʅ ʌʀʍʅʋʔʘʏ ɻʆʍʋʐʗʐʖʉ ʐʅʈʡʉ ʐʋʑ ʇʝɾʋʑ ʁʙʐʂʎʂʏ ʀʉʘʍɾʀʅɻʏ ɾʅɻ 
ɻɾʍʋʐʅʆʙ ʔʍʙʎʂ ʌʍʋʏ ʐʂʉ ʎʑʉʋʇʅʆʙ ʁʙʐʂʎʂ ʀʉʘʍɾʀʅɻʏ ʐʂʏ ɞʇʇʗɿɻʏ ɾʅɻ ʐʋ ʘʐʋʏ ςπρς ʈʀ 
ʐʂʉ ʔʍʙʎʂ ʐʋʑ ʎʐɻʐʅʎʐʅʆʋʞ Local Moranȭs IȢ ɫʑʎʐʗɿʀʏ ʑʕʂʇʡʉ ʐʅʈʡʉ ʎʑʈɼʋʇʚʁʋʉʐɻʅ ʖʏ  
high-highȟ ʔɻʈʂʇʡʉ ʐʅʈʡʉ ʖʏ low-lowȟ ɻʆʍɻʚʀʏ ʑʕʂʇʘʏ ʐʅʈʘʏ ʋʅ ʋʌʋʚʀʏ ʌʀʍʅʎʐʋʅʔʚʁʋʉʐɻʅ 
ɻʌʝ ʔɻʈʂʇʘʏ ʐʅʈʘʏ ʖʏ high-low ʆɻʅ ɻʆʍɻʚʀʏ ʔɻʈʂʇʘʏ ʐʅʈʘʏ ʋʅ ʋʌʋʚʀʏ ʌʀʍʅʎʐʋʅʔʚʁʋʉʐɻʅ ɻʌʝ 
ʑʕʂʇʘʏ ʐʅʈʘʏ ʖʏ low-high. 
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ɫʔʙʈɻ 3.15. ɫʑʎʐʗɿʀʏ ʆɻʅ ʌʀʍʅʋʔʘʏ ɻʆʍʋʐʗʐʖʉ ʐʅʈʡʉ ʐʂʏ ʁʙʐʂʎʂʏ ʀʉʘʍɾʀʅɻʏ ɾʅɻ 
ɻɾʍʋʐʅʆʙ ʔʍʙʎʂ ɻʉʗ ʆʗʐʋʅʆʋ ʐʂʏ ɞʇʇʗɿɻʏ ɾʅɻ ʐʋ ʘʐʋʏ ςπρς ʈʀ ʐʂʉ ʔʍʙʎʂ ʐʋʑ ʎʐɻʐʅʎʐʅʆʋʞ 
,ÏÃÁÌ -ÏÒÁÎȭÓ )Ȣ ɬʋ ʑʌʝʈʉʂʈɻ ʀʊʂɾʀʚʐɻʅ ʎʐʋ ɫʔʙʈɻ 3.14. 

ɫʐʂʉ ʋʈʗɿɻ ʌʀʍʅʋʔʡʉ ʐʖʉ ʉʋʈʡʉ ɛʋʅʖʐʚɻʏȟ ɮʃʅʡʐʅɿɻʏȟ ɞʞɼʋʅɻʏ ʆɻʅ ɥɻɾʉʂʎʚɻʏ 

ʌɻʍɻʐʂʍʋʞʈʀ ʔɻʈʂʇʘʏ ʐʅʈʘʏ ʀʈʌʋʍʅʆʙʏ ʔʍʙʎʂʏ ʀʉʘʍɾʀʅɻʏȟ ʝʌʖʏ ʌʍʋʆʞʌʐʀʅ ɻʌʝ ʐʋ ɫʔʙʈɻ 

3.16Ȣ ɥʅɻ ʋʈʗɿɻ ʌʀʍʅʋʔʡʉ ʌʋʑ ʌʀʍʅʇɻʈɼʗʉʀʅ ʆʑʍʚʖʏ ʉʂʎʅʗ ʔɻʍɻʆʐʂʍʚʁʀʐɻʅ ɻʌʝ ʑʕʂʇʘʏ 

ʐʅʈʘʏ ʀʈʌʋʍʅʆʙʏ ʔʍʙʎʂʏ ʀʉʘʍɾʀʅɻʏȢ ɨʅ ʌʀʍʅʋʔʘʏ ɻʑʐʘʏ ʀʚʉɻʅ ʆʑʍʚʖʏ ʐʋʑʍʅʎʐʅʆʘʏȢ 

 
ɫʔʙʈɻ 3.16. ɫʑʎʐʗɿʀʏ ʆɻʅ ʌʀʍʅʋʔʘʏ ɻʆʍʋʐʗʐʖʉ ʐʅʈʡʉ ʐʋʑ ʇʝɾʋʑ ʁʙʐʂʎʂʏ ʀʉʘʍɾʀʅɻʏ ɾʅɻ 
ʀʈʌʋʍʅʆʙ ʔʍʙʎʂ ʌʍʋʏ ʐʂʉ ʎʑʉʋʇʅʆʙ ʁʙʐʂʎʂ ʀʉʘʍɾʀʅɻʏ ʐʂʏ ɞʇʇʗɿɻʏ ɾʅɻ ʐʋ ʘʐʋʏ ςπρς ʈʀ 
ʐʂʉ ʔʍʙʎʂ ʐʋʑ ʎʐɻʐʅʎʐʅʆʋʞ Local Moranȭs IȢ ɬʋ ʑʌʝʈʉʂʈɻ ʀʊʂɾʀʚʐɻʅ ʎʐʋ ɫʔʙʈɻ 3.14. 

ɫʐʋ ɫʔʙʈɻ 3.17 ʌɻʍɻʐʂʍʋʞʈʀ ʝʐʅ ʌʀʍʅʋʔʘʏ ʐʂʏ ɣʀʉʐʍʅʆʙʏ ɞʇʇʗɿɻʏ ʆʑʍʚʖʏ 

ʔɻʍɻʆʐʂʍʚʁʋʉʐɻʅ ɻʌʝ ʔɻʈʂʇʙ ʋʅʆʅɻʆʙ ʔʍʙʎʂ ʀʉʘʍɾʀʅɻʏȟ ʀʉʡ ʋ ʉʋʈʝʏ ɚʐʐʅʆʙʏ ʆɻʅ 

ʉʂʎʅʖʐʅʆʘʏ ʌʀʍʅʋʔʘʏ ɻʌʝ ʈʀɾʗʇʂ ʋʅʆʅɻʆʙ ʔʍʙʎʂ ʀʉʘʍɾʀʅɻʏȢ ɱʎʐʝʎʋ ʐʋ ʎʔʙʈɻ ɻʑʐʝ 

ɻʇʇʗʁʀʅ ʐʀʇʀʚʖʏ ʎʐʋ ɫʔʙʈɻ 3.18ȟ ʝʌʋʑ ʌɻʍɻʐʂʍʋʞʈʀ ʈʅɻ ʌʀʍʅʋʔʙȟ ʂ ʋʌʋʚɻ ʌʀʍʅʇɻʈɼʗʉʀʅ 

ʐʋʉ ʉʋʈʝ ɚʐʐʅʆʙʏȟ ʈʀ ʈʀɾʗʇʀʏ ʐʅʈʘʏ ʎʐʂʉ ʋʅʆʅɻʆʙ ʔʍʙʎʂ ʂʇʀʆʐʍʅʆʙʏ ʀʉʘʍɾʀʅɻʏȟ ʆɻʅ ʈʅɻ 

ʌʀʍʅʋʔʙ ʎʐʂʉ ɝʑʐʅʆʙ ɞʇʇʗɿɻȟ ʂ ʋʌʋʚɻ ʌʀʍʅʇɻʈɼʗʉʀʅ ʐʋʑʏ ʉʋʈʋʞʏ ɢʖɻʉʉʚʉʖʉ ʆɻʅ 

ɜʍʀɼʀʉʡʉȟ ʈʀ ʈʅʆʍʘʏ ʐʅʈʘʏȢ ɚʑʐʙ ʂ ʌʀʍʅʋʔʙ ʎʑʉʋʍʀʞʀʅ ʌʗʇʅ ʈʀ ʐʋʑʏ ʉʋʈʋʞʏ ɲʍʐɻʏ ʆɻʅ 
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ɤʀʑʆʗɿɻʏ ʎʐʅʏ ʋʌʋʚʀʏ ʌɻʍɻʐʂʍʋʞʈʀ ʎʔʀʐʅʆʗ ʈʀɾɻʇʞʐʀʍʀʏ ʐʅʈʘʏȢ ɬɻ ɿʅɻʒʋʍʀʐʅʆʗ 

ɻʌʋʐʀʇʘʎʈɻʐɻ ʌʋʑ ʌɻʍʋʑʎʅʗʁʋʑʉ ʐʋ ɫʔʙʈɻ 3.17 ʆɻʅ ʐʋ ɫʔʙʈɻ 3.18 ʌʅʃɻʉʝʉ ʋʒʀʚʇʋʉʐɻʅ 

ʎʐʂʉ ʈʀɾʗʇʂ ʐʅʈʙ ʐʂʏ ɼʅʋʈʂʔɻʉʅʆʙʏ ʔʍʙʎʂʏ ʀʉʘʍɾʀʅɻʏ ʎʐʂʉ ɣʀʉʐʍʅʆʙ ɞʇʇʗɿɻȢ ɚʑʐʙ ʂ 

ʌʀʍʅʋʔʙ ʒɻʚʉʀʐɻʅ ʎʐʋ ɫʔʙʈɻ 3.19Ȣ ɬɻ ɻʌʋʐʀʇʘʎʈɻʐɻ ʌʋʑ ʌʍʋʆʞʌʐʋʑʉ ʈʀ ʐʂʉ ʔʍʙʎʂ ʐʋʑ 

ʇʝɾʋʑ ʁʙʐʂʎʂʏ ʀʉʘʍɾʀʅɻʏ ɾʅɻ ʆʗʌʋʅɻ ʔʍʙʎʂ ʌʍʋʏ ʐʂʉ ʎʑʉʋʇʅʆʙ ʁʙʐʂʎʂ ʀʉʘʍɾʀʅɻʏ ʈʌʋʍʀʚ 

ʉɻ ʀʚʉɻʅ ʌɻʍɻʌʇɻʉʂʐʅʆʗ ɾʅɻ ʐʂʉ ʌʀʍʚʌʐʖʎʂ ʐʂʏ ɣʀʉʐʍʅʆʙʏ ɞʇʇʗɿɻʏ ʇʝɾʖ ʐʂʏ ʈʀɾʗʇʂʏ 

ʐʅʈʙʏ ʐʂʏ ɼʅʋʈʂʔɻʉʅʆʙʏ ʔʍʙʎʂʏ ʀʉʘʍɾʀʅɻʏȢ ɫʐʂʉ ʎʑʉʘʔʀʅɻ ʌɻʍʋʑʎʅʗʁʋʉʐɻʅ ʆɻʅ ʋʅ ɿʞʋ ʇʝɾʋʅ 

ɉɻʉʗ ʎʑʉʋʇʅʆʙ ʁʙʐʂʎʂ ʀʉʘʍɾʀʅɻʏ ʆɻʅ ɻʉʗ ʆʗʐʋʅʆʋɊȟ ɻʇʇʗ ʃʀʖʍʋʞʈʀ ʔʍʂʎʅʈʝʐʀʍʋ ʐʋʉ ʇʝɾʋ 

ʔʍʙʎʂʏ ʀʉʘʍɾʀʅɻʏ ɻʉʗ ʆʗʐʋʅʆʋȢ 

 
ɫʔʙʈɻ 3.17. ɫʑʎʐʗɿʀʏ ʆɻʅ ʌʀʍʅʋʔʘʏ ɻʆʍʋʐʗʐʖʉ ʐʅʈʡʉ ʐʋʑ ʇʝɾʋʑ ʁʙʐʂʎʂʏ ʀʉʘʍɾʀʅɻʏ ɾʅɻ 
ʋʅʆʅɻʆʙ ʔʍʙʎʂ ʌʍʋʏ ʐʂʉ ʎʑʉʋʇʅʆʙ ʁʙʐʂʎʂ ʀʉʘʍɾʀʅɻʏ ʐʂʏ ɞʇʇʗɿɻʏ ɾʅɻ ʐʋ ʘʐʋʏ ςπρς ʈʀ ʐʂʉ 
ʔʍʙʎʂ ʐʋʑ ʎʐɻʐʅʎʐʅʆʋʞ Local Moranȭs IȢ ɬʋ ʑʌʝʈʉʂʈɻ ʀʊʂɾʀʚʐɻʅ ʎʐʋ ɫʔʙʈɻ 3.14. 

 
ɫʔʙʈɻ 3.18. ɫʑʎʐʗɿʀʏ ʆɻʅ ʌʀʍʅʋʔʘʏ ɻʆʍʋʐʗʐʖʉ ʐʅʈʡʉ ʐʂʏ ʁʙʐʂʎʂʏ ʀʉʘʍɾʀʅɻʏ ɾʅɻ ʋʅʆʅɻʆʙ 
ʔʍʙʎʂ ɻʉʗ ʆʗʐʋʅʆʋ ʐʂʏ ɞʇʇʗɿɻʏ ɾʅɻ ʐʋ ʘʐʋʏ ςπρς ʈʀ ʐʂʉ ʔʍʙʎʂ ʐʋʑ ʎʐɻʐʅʎʐʅʆʋʞ Local 
Moranȭs IȢ ɬʋ ʑʌʝʈʉʂʈɻ ʀʊʂɾʀʚʐɻʅ ʎʐʋ ɫʔʙʈɻ 3.14. 



36 

 

 
ɫʔʙʈɻ 3.19. ɫʑʎʐʗɿʀʏ ʆɻʅ ʌʀʍʅʋʔʘʏ ɻʆʍʋʐʗʐʖʉ ʐʅʈʡʉ ʐʋʑ ʇʝɾʋʑ ʁʙʐʂʎʂʏ ʀʉʘʍɾʀʅɻʏ ɾʅɻ 
ɼʅʋʈʂʔɻʉʅʆʙ ʔʍʙʎʂ ʌʍʋʏ ʐʂʉ ʎʑʉʋʇʅʆʙ ʁʙʐʂʎʂ ʀʉʘʍɾʀʅɻʏ ʐʂʏ ɞʇʇʗɿɻʏ ɾʅɻ ʐʋ ʘʐʋʏ ςπρς 
ʈʀ ʐʂʉ ʔʍʙʎʂ ʐʋʑ ʎʐɻʐʅʎʐʅʆʋʞ Local Moranȭs IȢ ɬʋ ʑʌʝʈʉʂʈɻ ʀʊʂɾʀʚʐɻʅ ʎʐʋ ɫʔʙʈɻ 3.14. 

ɬʘʇʋʏ ʌɻʍɻʐʂʍʋʞʈʀ ʝʐʅ ʌʀʍʅʋʔʙ ʈʀ ʈʀɾʗʇʂ ʀʉʀʍɾʀʅɻʆʙ ʘʉʐɻʎʂ ʀʚʉɻʅ ʂ ɣʀʉʐʍʅʆʙ 

ɞʇʇʗɿɻȟ ʂ ʋʌʋʚɻ ʎʑʉʋʍʀʞʀʅ ʈʀ ʐʋʉ ʉʋʈʝ ɚʐʐʅʆʙʏȟ ʋ ʋʌʋʚʋʏ ʀʚʉɻʅ ʈʅʆʍʙʏ ʀʉʀʍɾʀʅɻʆʙʏ 

ʘʉʐɻʎʂʏ ɉɫʔʙʈɻ 3.20). 

 
ɫʔʙʈɻ 3.20. ɫʑʎʐʗɿʀʏ ʆɻʅ ʌʀʍʅʋʔʘʏ ɻʆʍʋʐʗʐʖʉ ʐʅʈʡʉ ʐʂʏ ʎʑʉʋʇʅʆʙʏ ʁʙʐʂʎʂʏ ʀʉʘʍɾʀʅɻʏ 
ɻʉʗ ɚɞɩ ʐʂʏ ɞʇʇʗɿɻʏ ɾʅɻ ʐʋ ʘʐʋʏ ςπρς ʈʀ ʐʂʉ ʔʍʙʎʂ ʐʋʑ ʎʐɻʐʅʎʐʅʆʋʞ Local Moranȭs IȢ ɬʋ 
ʑʌʝʈʉʂʈɻ ʀʊʂɾʀʚʐɻʅ ʎʐʋ ɫʔʙʈɻ 3.14. 

3.5 Hot Spot Analysis (Getis-Ord Gi*) 

ɫʐʂʉ ɞʉʝʐʂʐɻ 3.5 ɿʅʀʍʀʑʉʋʞʈʀ ʐʂʉ ʞʌɻʍʊʂ ʀʉʀʍɾʡʉ ʆɻʅ ʈʂ ʀʉʀʍɾʡʉ ʌʀʍʅʋʔʡʉ ɾʅɻ ʐʅʏ 

ʌʀʍʅʌʐʡʎʀʅʏ ʌʋʑ ʀʊʀʐʗʎʐʂʆɻʉ ʎʐʂʉ ɞʉʝʐʂʐɻ 3.4ȟ ʈʀ ʐʂʉ ʔʍʙʎʂ ʐʋʑ ʎʐɻʐʅʎʐʅʆʋʞ Getis-

Ord Gi*. ɷʌʖʏ ʌʍʋʆʞʌʐʀʅ ɻʌʝ ʐʋ ɫʔʙʈɻ 3.21 ʆɻʅ ʐʋ ɫʔʙʈɻ 3.22ȟ ʌʀʍʅʋʔʘʏȟ ʐʅʏ ʋʌʋʚʀʏ 

ʈʌʋʍʋʞʈʀ ʉɻ ʔɻʍɻʆʐʂʍʚʎʋʑʈʀ ɻɾʍʋʐʅʆʘʏ ʀʚʉɻʅ ʋʅ ʉʋʈʋʚ ɤɻʆʖʉʚɻʏȟ ɚʍɾʋʇʚɿɻʏȟ ɛʋʅʖʐʚɻʏȟ 

ɣɻʍɿʚʐʎɻʏ ʆɻʅ ɤʗʍʅʎɻʏȢ 
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ɫʔʙʈɻ 3.21. ɞʉʀʍɾʘʏ ʆɻʅ ʈʂ ʀʉʀʍɾʘʏ ʌʀʍʅʋʔʘʏ ʐʋʑ ʇʝɾʋʑ ʁʙʐʂʎʂʏ ʀʉʘʍɾʀʅɻʏ ɾʅɻ ɻɾʍʋʐʅʆʙ 
ʔʍʙʎʂ ʌʍʋʏ ʐʂʉ ʎʑʉʋʇʅʆʙ ʁʙʐʂʎʂ ʀʉʘʍɾʀʅɻʏ ʐʂʏ ɞʇʇʗɿɻʏ ɾʅɻ ʐʋ ʘʐʋʏ ςπρς ʈʀ ʐʂʉ ʔʍʙʎʂ 
ʐʋʑ ʎʐɻʐʅʎʐʅʆʋʞ Getis-Ord Gi*. 

 
ɫʔʙʈɻ 3.22. ɞʉʀʍɾʘʏ ʆɻʅ ʈʂ ʀʉʀʍɾʘʏ ʌʀʍʅʋʔʘʏ ʐʂʏ ʁʙʐʂʎʂʏ ʀʉʘʍɾʀʅɻʏ ɾʅɻ ɻɾʍʋʐʅʆʙ ʔʍʙʎʂ 
ɻʉʗ ʆʗʐʋʅʆʋ ʐʂʏ ɞʇʇʗɿɻʏ ɾʅɻ ʐʋ ʘʐʋʏ ςπρς ʈʀ ʐʂʉ ʔʍʙʎʂ ʐʋʑ ʎʐɻʐʅʎʐʅʆʋʞ Getis-Ord Gi*. 

ɩʀʍʅʋʔʘʏ ʋʅ ʋʌʋʚʀʏ ʃɻ ʈʌʋʍʋʞʎɻʉ ʉɻ ʔɻʍɻʆʐʂʍʅʎʐʋʞʉ ʀʈʌʋʍʅʆʘʏ ʀʚʉɻʅ ʆʑʍʚʖʏ 

ʉʂʎʅʖʐʅʆʘʏ ɉɫʔʙʈɻ 3.23Ɋȟ ʝʌʖʏ ʋʅ ʉʋʈʋʚ ɝʖɿʀʆɻʉʙʎʋʑȟ ɤʀʑʆʗɿɻʏ ʆɻʅ ɣʘʍʆʑʍɻʏȢ ɚʉʐʚʃʀʐɻ 

ʆɻʅ ʌʗʇʅ ʒɻʚʉʀʐɻʅ ʂ ʘʈʒɻʎʂ ʎʀ ʗʇʇʋʑ ʀʚɿʋʑʏ ɻʉʗʌʐʑʊʂ ɾʅɻ ʐʋʑʏ ʉʋʈʋʞʏ ɛʋʅʖʐʚɻʏ ʆɻʅ 

ɮʃʅʡʐʅɿɻʏȢ 
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ɫʔʙʈɻ 3.23. ɞʉʀʍɾʘʏ ʆɻʅ ʈʂ ʀʉʀʍɾʘʏ ʌʀʍʅʋʔʘʏ ʐʋʑ ʇʝɾʋʑ ʁʙʐʂʎʂʏ ʀʉʘʍɾʀʅɻʏ ɾʅɻ ʀʈʌʋʍʅʆʙ 
ʔʍʙʎʂ ʌʍʋʏ ʐʂʉ ʎʑʉʋʇʅʆʙ ʁʙʐʂʎʂ ʀʉʘʍɾʀʅɻʏ ʐʂʏ ɞʇʇʗɿɻʏ ɾʅɻ ʐʋ ʘʐʋʏ ςπρς ʈʀ ʐʂʉ ʔʍʙʎʂ 
ʐʋʑ ʎʐɻʐʅʎʐʅʆʋʞ Getis-Ord Gi*. 

ɨʅ ʉʋʈʋʚ ɚʍɾʋʇʚɿɻʏȟ ɣʋʍʅʉʃʚɻʏ ʆɻʅ ɤʀʑʆʗɿɻʏ ʔɻʍɻʆʐʂʍʚʁʋʉʐɻʅ ɻʌʝ ʈʀɾʗʇʀʏ ʐʅʈʘʏ 

ʋʅʆʅɻʆʙʏ ʔʍʙʎʂʏ ʀʉʘʍɾʀʅɻʏ ʎʀ ɻʉʐʚʃʀʎʂ ʐʋʉ ʉʋʈʝ ɞʑʍʑʐɻʉʚɻʏ ʆɻʅ ʐʋʉ ʉʋʈʝ ɩʍʘɼʀʁɻʏ 

(ɫʔʙʈɻ 3.24 ʆɻʅ ɫʔʙʈɻ 3.25). 

 
ɫʔʙʈɻ 3.24. ɞʉʀʍɾʘʏ ʆɻʅ ʈʂ ʀʉʀʍɾʘʏ ʌʀʍʅʋʔʘʏ ʐʋʑ ʇʝɾʋʑ ʁʙʐʂʎʂʏ ʀʉʘʍɾʀʅɻʏ ɾʅɻ ʋʅʆʅɻʆʙ 
ʔʍʙʎʂ ʌʍʋʏ ʐʂʉ ʎʑʉʋʇʅʆʙ ʁʙʐʂʎʂ ʀʉʘʍɾʀʅɻʏ ʐʂʏ ɞʇʇʗɿɻʏ ɾʅɻ ʐʋ ʘʐʋʏ ςπρς ʈʀ ʐʂʉ ʔʍʙʎʂ 
ʐʋʑ ʎʐɻʐʅʎʐʅʆʋʞ Getis-Ord Gi*. 



39 

 

 
ɫʔʙʈɻ 3.25. ɞʉʀʍɾʘʏ ʆɻʅ ʈʂ ʀʉʀʍɾʘʏ ʌʀʍʅʋʔʘʏ ʐʂʏ ʁʙʐʂʎʂʏ ʀʉʘʍɾʀʅɻʏ ɾʅɻ ʋʅʆʅɻʆʙ ʔʍʙʎʂ 
ɻʉʗ ʆʗʐʋʅʆʋ ʐʂʏ ɞʇʇʗɿɻʏ ɾʅɻ ʐʋ ʘʐʋʏ ςπρς ʈʀ ʐʂʉ ʔʍʙʎʂ ʐʋʑ ʎʐɻʐʅʎʐʅʆʋʞ Getis-Ord Gi*. 

ɬʘʇʋʏ ʀʌʅɼʀɼɻʅʡʉʀʐɻʅ ʆɻʅ ʌʗʇʅ ʝʐʅ ʂ ɣʀʉʐʍʅʆʙ ɞʇʇʗɿɻ ʈʌʋʍʀʚ ʉɻ ʔɻʍɻʆʐʂʍʅʎʐʀʚ ʖʏ 

ɼʅʋʈʂʔɻʉʅʆʙ ʌʀʍʅʋʔʙȟ ʆɻʅ ʎʑɾʔʍʝʉʖʏ ʖʏ ʌʀʍʅʋʔʙ ʈʀɾʗʇʂʏ ʀʉʀʍɾʀʅɻʆʙʏ ʘʉʐɻʎʂʏ ɉɫʔʙʈɻ 

3.26 ʆɻʅ ɫʔʙʈɻ 3.27). 

 
ɫʔʙʈɻ 3.26. ɞʉʀʍɾʘʏ ʆɻʅ ʈʂ ʀʉʀʍɾʘʏ ʌʀʍʅʋʔʘʏ ʐʋʑ ʇʝɾʋʑ ʁʙʐʂʎʂʏ ʀʉʘʍɾʀʅɻʏ ɾʅɻ 
ɼʅʋʈʂʔɻʉʅʆʙ ʔʍʙʎʂ ʌʍʋʏ ʐʂʉ ʎʑʉʋʇʅʆʙ ʁʙʐʂʎʂ ʀʉʘʍɾʀʅɻʏ ʐʂʏ ɞʇʇʗɿɻʏ ɾʅɻ ʐʋ ʘʐʋʏ ςπρς 
ʈʀ ʐʂʉ ʔʍʙʎʂ ʐʋʑ ʎʐɻʐʅʎʐʅʆʋʞ Getis-Ord Gi*. 
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ɫʔʙʈɻ 3.27. ɞʉʀʍɾʘʏ ʆɻʅ ʈʂ ʀʉʀʍɾʘʏ ʌʀʍʅʋʔʘʏ ʐʂʏ ʎʑʉʋʇʅʆʙ ʁʙʐʂʎʂ ʀʉʘʍɾʀʅɻʏ ɻʉʗ ɚɞɩ 
ʐʂʏ ɞʇʇʗɿɻʏ ɾʅɻ ʐʋ ʘʐʋʏ ςπρς ʈʀ ʐʂʉ ʔʍʙʎʂ ʐʋʑ ʎʐɻʐʅʎʐʅʆʋʞ Getis-Ord Gi*. 

3.6 Grouping Analysis 

ɫʐʂʉ ɞʉʝʐʂʐɻ 3.6 ʆɻʐʂɾʋʍʅʋʌʋʅʋʞʈʀ ʐʂʉ ɞʇʇʗɿɻ ʎʀ ʌʀʍʅʋʔʘʏȟ ʋʅ ʋʌʋʚʀʏ ɻʌʋʐʀʇʋʞʉʐɻʅ 

ɻʌʝ ʉʋʈʋʞʏȟ ʈʀ ʆʍʅʐʙʍʅɻ ʐʂʉ ʀɾɾʞʐʂʐɻ ʐʖʉ ʉʋʈʡʉ ʆɻʅ ʈʅɻ ɻʆʝʈʂ ʈʀʐɻɼʇʂʐʙȟ ɻʌʝ ʝʎʀʏ 

ʀʊʀʐʗʎɻʈʀ ʎʐʂʉ ɞʉʝʐʂʐɻ 3.4Ȣ ɫʐʋʉ ʔɻʍɻʆʐʂʍʅʎʈʝ ʐʖʉ ʋʈʗɿʖʉ ʌʋʑ ʌʍʋʆʞʌʐʋʑʉ ɼʋʂʃʋʞʉ 

ʆɻʅ ʐɻ ʎʑʈʌʀʍʗʎʈɻʐɻ ʐʖʉ ʌʍʋʂɾʋʞʈʀʉʖʉ ɞʉʋʐʙʐʖʉȢ 

ɱʏ ʌʍʋʏ ʐʂʉ ʋʈɻɿʋʌʋʚʂʎʂ ʐʂʏ ɞʇʇʗɿɻʏ ʎʀ ʎʔʘʎʂ ʈʀ ʐʂʉ ɻɾʍʋʐʅʆʙ ɻʉʗʌʐʑʊʂ 

ʌɻʍɻʃʘʐʋʑʈʀ ʐʋ ɫʔʙʈɻ 3.28 ʆɻʅ ʐʋ ɫʔʙʈɻ 3.29Ȣ ɜʅɻ ʐʋʑʏ ʇʝɾʋʑʏ ʌʋʑ ɻʉɻʒʘʍʃʂʆɻʉ ʎʐʂʉ 

3.4ʂ ɞʉʝʐʂʐɻ ʃɻ ʀʊʀʐʗʎʋʑʈʀ ʈʝʉʋ ʐʋ ɫʔʙʈɻ 3.29Ȣ ɨʅ ʌʀʍʅʋʔʘʏ ʈʀ ʈʌʇʀ ʆɻʅ ʆʝʆʆʅʉʋ ʔʍʡʈɻ 

ʀʚʉɻʅ ɻʑʐʘʏ ʌʋʑ ʔɻʍɻʆʐʂʍʚʎʐʂʆɻʉ ʖʏ ɻɾʍʋʐʅʆʘʏ ʎʐʅʏ ʌʍʋʂɾʋʞʈʀʉʀʏ ʀʉʝʐʂʐʀʏȢ ɠ 

ʑʌʝʇʋʅʌʂ ɞʇʇʗɿɻ ʔʖʍʚʁʀʐɻʅ ʆʑʍʚʖʏ ʎʀ ɿʞʋ ʌʀʍʅʋʔʘʏȟ ʐʂʉ ʆʑʍʚʖʏ ʂʌʀʅʍʖʐʅʆʙ ʈʀ 

ʌʋʍʐʋʆɻʇʚ ʆɻʅ ʐʂʉ ʉʂʎʅʖʐʅʆʙ ʈʀ ʆɻʒʘȢ 

 
ɫʔʙʈɻ 3.28. ɨʈɻɿʋʌʋʚʂʎʂ ʌʀʍʅʋʔʡʉ ʐʂʏ ɞʇʇʗɿɻʏ ɼʗʎʀʅ ʐʋʑ ʇʝɾʋʑ ʁʙʐʂʎʂʏ ʀʉʘʍɾʀʅɻʏ ɾʅɻ 
ɻɾʍʋʐʅʆʙ ʔʍʙʎʂ ʌʍʋʏ ʐʂʉ ʎʑʉʋʇʅʆʙ ʁʙʐʂʎʂ ʀʉʘʍɾʀʅɻʏ ʐʂʏ ɞʇʇʗɿɻʏ ɾʅɻ ʐʋ ʘʐʋʏ ςπρς. 



41 

 

 
ɫʔʙʈɻ 3.29. ɨʈɻɿʋʌʋʚʂʎʂ ʌʀʍʅʋʔʡʉ ʐʂʏ ɞʇʇʗɿɻʏ ɼʗʎʀʅ ʐʂʏ ʁʙʐʂʎʂʏ ʀʉʘʍɾʀʅɻʏ ɾʅɻ 
ɻɾʍʋʐʅʆʙ ʔʍʙʎʂ ɻʉʗ ʆʗʐʋʅʆʋ ʐʂʏ ɞʇʇʗɿɻʏ ɾʅɻ ʐʋ ʘʐʋʏ ςπρς. 

ɫʐʋ ɫʔʙʈɻ 3.30 ʂ ɞʇʇʗɿɻ ʋʈɻɿʋʌʋʅʀʚʐɻʅ ʌʍʋʎʀɾɾʅʎʐʅʆʗ ʎʀ ɿʞʋ ʈʀɾʗʇʀʏ ʌʀʍʅʋʔʘʏȟ ʖʏ 

ʌʍʋʏ ʐʂʉ ʆɻʐʗʐɻʊʂ ʐʖʉ ʌʀʍʅʋʔʡʉ ʐʂʏ ʖʏ ʀʈʌʋʍʅʆʘʏȢ ɠ ʂʌʀʅʍʖʐʅʆʙ ɞʇʇʗɿɻ ʈʀ ʆʑʍʚʖʏ 

ʌʋʍʐʋʆɻʇʚ ʔʍʡʈɻ ʈʀ ʈʅʆʍʙ ʀʈʌʋʍʅʆʙ ɿʍɻʎʐʂʍʅʝʐʂʐɻȟ ʀʉʡ ʂ ʉʂʎʅʖʐʅʆʙ ɞʇʇʗɿɻ ʈʀ ʈʌʇʀ 

ʆɻʅ ʈʀ ʈʖɼ ʔʍʡʈɻ ʈʀ ʈʀɾɻʇʞʐʀʍʂ ʀʈʌʋʍʅʆʙ ɿʍɻʎʐʂʍʅʝʐʂʐɻȢ 

 
ɫʔʙʈɻ 3.30. ɨʈɻɿʋʌʋʚʂʎʂ ʌʀʍʅʋʔʡʉ ʐʂʏ ɞʇʇʗɿɻʏ ɼʗʎʀʅ ʐʋʑ ʇʝɾʋʑ ʁʙʐʂʎʂʏ ʀʉʘʍɾʀʅɻʏ ɾʅɻ 
ʀʈʌʋʍʅʆʙ ʔʍʙʎʂ ʌʍʋʏ ʐʂʉ ʎʑʉʋʇʅʆʙ ʁʙʐʂʎʂ ʀʉʘʍɾʀʅɻʏ ʐʂʏ ɞʇʇʗɿɻʏ ɾʅɻ ʐʋ ʘʐʋʏ ςπρς 

ɬʋ ɫʔʙʈɻ 3.31 ʆɻʅ ʐʋ ɫʔʙʈɻ 3.32 ʌɻʍʋʑʎʅʗʁʋʑʉ ʐʂʉ ʋʈɻɿʋʌʋʚʂʎʂ ʐʖʉ ʉʋʈʡʉ ʐʂʏ 

ɞʇʇʗɿɻʏ ʎʀ ʎʔʘʎʂ ʈʀ ʐʂʉ ʋʅʆʅɻʆʙ ʔʍʙʎʂ ʐʂʏ ʀʉʘʍɾʀʅɻʏȢ ɞʊʀʐʗʁʋʉʐɻʏ ʌʍʋʎʀʆʐʅʆʝʐʀʍɻ ʐʋ 

ɫʔʙʈɻ 3.32 ʌɻʍɻʐʂʍʋʞʈʀ ʝʐʅ ʑʌʗʍʔʀʅ ʈʅɻ ʌʀʍʅʋʔʙ ʐʂʏ ʂʌʀʅʍʖʐʅʆʙʏ ɞʇʇʗɿɻʏ ʈʀ ʆʝʆʆʅʉʋ 

ʔʍʡʈɻ ʆɻʅ ʎʔʀʐʅʆʗ ʋʈʋʅʋɾʀʉʙ ʔɻʍɻʆʐʂʍʅʎʐʅʆʗȢ ɨʅ ʌʍʗʎʅʉʀʏ ʌʀʍʅʋʔʘʏ ʌʀʍʅʒʀʍʀʅɻʆʗ ʐʋʑ 

ʉʋʈʋʞ ɚʐʐʅʆʙʏ ʈʌʋʍʋʞʉ ʉɻ ʔɻʍɻʆʐʂʍʅʎʐʋʞʉ ʖʏ ʌʀʍʅʋʔʘʏ ʈʀ ʑʕʂʇʙ ʋʅʆʅɻʆʙ ʆɻʐɻʉʗʇʖʎʂȟ 

ʀʉʡ ʂ ʑʌʝʇʋʅʌʂ ʉʂʎʅʖʐʅʆʙ ʆʑʍʚʖʏ ɞʇʇʗɿɻ ʔʖʍʚʁʀʐɻʅ ʎʐɻ ɿʞʋ ɉʈʖɼ ʆɻʅ ʌʋʍʐʋʆɻʇʚɊȢ 
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ɫʔʙʈɻ 3.31. ɨʈɻɿʋʌʋʚʂʎʂ ʌʀʍʅʋʔʡʉ ʐʂʏ ɞʇʇʗɿɻʏ ɼʗʎʀʅ ʐʋʑ ʇʝɾʋʑ ʁʙʐʂʎʂʏ ʀʉʘʍɾʀʅɻʏ ɾʅɻ 
ʋʅʆʅɻʆʙ ʔʍʙʎʂ ʌʍʋʏ ʐʂʉ ʎʑʉʋʇʅʆʙ ʁʙʐʂʎʂ ʀʉʘʍɾʀʅɻʏ ʐʂʏ ɞʇʇʗɿɻʏ ɾʅɻ ʐʋ ʘʐʋʏ ςπρς. 

 
ɫʔʙʈɻ 3.32. ɨʈɻɿʋʌʋʚʂʎʂ ʌʀʍʅʋʔʡʉ ʐʂʏ ɞʇʇʗɿɻʏ ɼʗʎʀʅ ʐʂʏ ʁʙʐʂʎʂʏ ʀʉʘʍɾʀʅɻʏ ɾʅɻ 
ʋʅʆʅɻʆʙ ʔʍʙʎʂ ɻʉʗ ʆʗʐʋʅʆʋ ʐʂʏ ɞʇʇʗɿɻʏ ɾʅɻ ʐʋ ʘʐʋʏ ςπρς. 

ɱʏ ʌʍʋʏ ʐʋʉ ʔɻʍɻʆʐʂʍʅʎʈʝ ʌʀʍʅʋʔʡʉ ʖʏ ɼʅʋʈʂʔɻʉʅʆʘʏȟ ʌɻʍɻʐʂʍʋʞʈʀ ʎʐʋ ɫʔʙʈɻ 3.33 

ʝʐʅ ʂ ɞʇʇʗɿɻ ʔʖʍʚʁʀʐɻʅ ʌʍʋʎʀɾɾʅʎʐʅʆʗ ʎʀ ʐʍʀʅʏ ʌʀʍʅʋʔʘʏȢ ɠ ʌʇʘʋʉ ɼʅʋʈʂʔɻʉʅʆʙ ʌʀʍʅʋʔʙ 

ʀʚʉɻʅ ʎʐʋ ʆʘʉʐʍʋ ʐʂʏ ʆɻʅ ɻʌʀʅʆʋʉʚʁʀʐɻʅ ʈʀ ʆʝʆʆʅʉʋȟ ʈʖɼ ʆɻʅ ʈʌʇʀȢ ɠ ʑʌʝʇʋʅʌʂ ɞʇʇʗɿɻ 

ʌʍɻʆʐʅʆʗ ʔʖʍʚʁʀʐɻʅ ʎʀ ɦʝʐʅɻ ʈʀ ʌʍʗʎʅʉʋ ʆɻʅ ɛʝʍʀʅɻ ʈʀ ʆɻʒʘȢ 
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ɫʔʙʈɻ 3.33. ɨʈɻɿʋʌʋʚʂʎʂ ʌʀʍʅʋʔʡʉ ʐʂʏ ɞʇʇʗɿɻʏ ɼʗʎʀʅ ʐʋʑ ʇʝɾʋʑ ʁʙʐʂʎʂʏ ʀʉʘʍɾʀʅɻʏ ɾʅɻ 
ɼʅʋʈʂʔɻʉʅʆʙ ʔʍʙʎʂ ʌʍʋʏ ʐʂʉ ʎʑʉʋʇʅʆʙ ʁʙʐʂʎʂ ʀʉʘʍɾʀʅɻʏ ʐʂʏ ɞʇʇʗɿɻʏ ɾʅɻ ʐʋ ʘʐʋʏ ςπρς. 

ɬʘʇʋʏ ʌɻʍɻʐʂʍʋʞʈʀ ʎʐʋ ɫʔʙʈɻ 3.34 ʝʐʅ ʂ ɞʇʇʗɿɻ ʔʖʍʚʁʀʐɻʅ ʎʀ ʐʍʀʅʏ ʌʀʍʅʋʔʘʏ ʆɻʅ ʌʗʇʅȟ 

ʐʂʉ ɼʅʋʈʂʔɻʉʅʆʙ ʈʀ ʈʌʇʀȟ ʌʍʗʎʅʉʋ ʆɻʅ ʌʋʍʐʋʆɻʇʚ ʔʍʡʈɻȟ ʐʂʉ ʉʂʎʅʖʐʅʆʙȟ ʎʐʂʉ ʋʌʋʚɻ 

ʌʀʍʅʇɻʈɼʗʉʋʉʐɻʅ ʆɻʅ ʂʌʀʅʍʖʐʅʆʘʏ ʌʀʍʅʋʔʘʏȟ ʈʀ ʆʝʆʆʅʉʋ ʔʍʡʈɻ ʆɻʅ ʐʈʙʈɻ ʐʂʏ ɛʝʍʀʅɻʏ 

ɞʇʇʗɿɻʏ ʈʀ ʈʖɼ ʔʍʡʈɻȢ 

 
ɫʔʙʈɻ 3.34. ɨʈɻɿʋʌʋʚʂʎʂ ʌʀʍʅʋʔʡʉ ʐʂʏ ɞʇʇʗɿɻʏ ɼʗʎʀʅ ʐʂʏ ʎʑʉʋʇʅʆʙʏ ʁʙʐʂʎʂʏ 
ʀʉʘʍɾʀʅɻʏ ɻʉʗ ɚɞɩ ʐʂʏ ɞʇʇʗɿɻʏ ɾʅɻ ʐʋ ʘʐʋʏ ςπρς. 
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4. ɩʍʋʎʋʈʋʚʖʎʂ ʐʂʏ ʁʙʐʂʎʂʏ ʂʇʀʆʐʍʅʆʙʏ ʀʉʘʍɾʀʅɻʏ ʎʐʂʉ ɡʀʎʎɻʇʚɻ 

ʆɻʅ ʐʂʉ ɞʇʇʗɿɻ 

4.1 ɞʅʎɻɾʖɾʙ 

ɠ ʌʍʝɼʇʀʕʂ ʐʂʏ ʀʉʘʍɾʀʅɻʏ ʈʌʋʍʀʚ ʉɻ ʐɻʊʅʉʋʈʂʃʀʚ ʎʀ ʌʋʇʇʘʏ ʊʀʔʖʍʅʎʐʘʏ ʆɻʐʂɾʋʍʚʀʏȟ 

ʝʌʖʏ ʌʍʝɼʇʀʕʂ ʎʀ ʆʋʉʐʅʉʝ ʔʍʋʉʅʆʝ ʋʍʚʁʋʉʐɻȟ ʎʀ ʈɻʆʍʅʉʝ ʔʍʋʉʅʆʝ ʋʍʚʁʋʉʐɻȟ ʎʐʋʉ ʔʡʍʋȟ 

ʌʍʝɼʇʀʕʂ ʐʂʏ ʐʅʈʙʏȟ ʌʍʝɼʇʀʕʂ ʁʙʐʂʎʂʏ-ɻʉʐɻʌʝʆʍʅʎʂʏ ʆɻʅ ʌʍʝɼʇʀʕʂ ɻʉɻʉʀʡʎʅʈʂʏ 

ʀʉʘʍɾʀʅɻʏ ɉHong ςπρτɊȢ ɚʉɻʒʘʍʋʑʈʀ ʀɿʡ ʐʋʑʏ Ramanathan et al. (1997), Taylor et al. 

(2006), Fan and Hyndman (2012) ʌʋʑ ʘʔʋʑʉ ɻʎʔʋʇʂʃʀʚ ʈʀ ʐʂʉ ʌʍʝɼʇʀʕʂ ʁʙʐʂʎʂʏ 

ʀʉʘʍɾʀʅɻʏ ʎʀ ʆʋʉʐʅʉʝ ʔʍʋʉʅʆʝ ʋʍʚʁʋʉʐɻȟ ʐʋʑʏ Hyndman and Fan ɉςπρπɊ ʎʀ ʈɻʆʍʅʉʝ 

ʔʍʋʉʅʆʝ ʋʍʚʁʋʉʐɻȟ ʐʋʉ Weron ɉςπρτɊ ʌʋʑ ʘʔʀʅ ɻʎʔʋʇʂʃʀʚ ʈʀ ʌʍʝɼʇʀʕʂ ʐʂʏ ʐʅʈʙʏ ʐʂʏ 

ʀʉʘʍɾʀʅɻʏȟ ʐʋʑʏ Bacher et al. (2009), Lorenz et al. (2011), Pinson (2013), Zhang et al. 

ɉςπρτɊ ʌʋʑ ʘʔʋʑʉ ɻʎʔʋʇʂʃʀʚ ʈʀ ʐʂʉ ʌʍʝɼʇʀʕʂ ɻʉɻʉʀʡʎʅʈʂʏ ʀʉʘʍɾʀʅɻʏȢ 

ɨʅ Hahn et alȢ ɉςππωɊ ʆɻʅ ʋʅ Suganthi and Samuel ɉςπρςɊ ʌɻʍʋʑʎʅʗʁʋʑʉ ʐɻ ʈʋʉʐʘʇɻ ʌʋʑ 

ʔʍʂʎʅʈʋʌʋʅʋʞʉʐɻʅ ɾʅɻ ʐʂʉ ʌʍɻɾʈɻʐʋʌʋʚʂʎʂ ʐʖʉ ʌʍʋɼʇʘʕʀʖʉȢ ɫʑʔʉʗ ʐɻ ɿʅʗʒʋʍɻ 

ʈʋʉʐʘʇɻ ʎʑɾʆʍʚʉʋʉʐɻʅ ʈʀʐɻʊʞ ʐʋʑʏȟ ɾʅɻ ʌɻʍʗɿʀʅɾʈɻ ɼʇʘʌʀ ʐʋʑʏ Tso and Yau (2007)ȟ ʙ 

ʌʍɻɾʈɻʐʋʌʋʅʋʞʉʐɻʅ ɿʅɻɾʖʉʅʎʈʋʚ ʌʍʝɼʇʀʕʂʏȟ ʝʌʋʑ ɿʅɻɾʖʉʚʁʋʉʐɻʅ ɿʅʗʒʋʍɻ ʈʋʉʐʘʇɻȟ ɾʅɻ 

ʌɻʍʗɿʀʅɾʈɻ ɼʇʘʌʀ ʐʋʑʏ Hong et alȢ ɉςπρτɊ ʆɻʅ ʌɻʍʋʑʎʅʗʁʋʉʐɻʅ ʆɻʅʉʋʞʍʅʀʏ ʈʘʃʋɿʋʅȟ ʝʌʖʏ 

ɾʅɻ ʌɻʍʗɿʀʅɾʈɻ ʐʖʉ Chen et alȢ ɉςππτɊ ʆɻʅ ʐʖʉ Taieb and Hyndman (2014). 

ɜʅɻ ʐʂʉ ʌʍʝɼʇʀʕʂ ʐʂʏ ʁʙʐʂʎʂʏ ʀʉʘʍɾʀʅɻʏ ʋʅ Hyndman and Fan (2010), Fan and 

Hyndman ɉςπρςɊ ʆɻʅ Hyndman and Fan ɉςπρυɊ ʘʔʋʑʉ ɻʉɻʌʐʞʊʀʅ ʘʉɻ ʈʋʉʐʘʇʋȟ ʎʐʋ ʋʌʋʚʋ 

ʂ ʌʍʝɼʇʀʕʂ ʀʊɻʍʐʗʐɻʅ ɻʌʝ ʐɻ ʅʎʐʋʍʅʆʗ ɿʀɿʋʈʘʉɻ ʁʙʐʂʎʂʏ ʀʉʘʍɾʀʅɻʏȟ ʌʇʂʍʋʒʋʍʚʀʏ ʐʋʑ 

ʆɻʅʍʋʞ ɉɼʇʘʌʀ ɾʅɻ ʌɻʍʗɿʀʅɾʈɻ ʆɻʅ ʐʋʑʏ Taylor and Buizzaȟ ςππσȟ ʙ ʐʋʑʏ Gneiting and 

Katzfussȟ ςπρτɊ ʆɻʅ ʀʐʙʎʅɻ ʋʅʆʋʉʋʈʅʆʗ ʆɻʅ ɿʂʈʋɾʍɻʒʅʆʗ ɿʀɿʋʈʘʉɻ ʆɻʅ ʈʀʇʇʋʉʐʅʆʗ 

ʎʀʉʗʍʅɻȢ ɜʅɻ ʐʂʉ ʈʋʉʐʀʇʋʌʋʚʂʎʂ ʝʇʖʉ ʐʖʉ ɿʀɿʋʈʘʉʖʉ ʔʍʂʎʅʈʋʌʋʅʋʞʉʐɻʅ ʌʋʇʇʘʏ ʆɻʅ 

ɿʅɻʒʋʍʀʐʅʆʘʏ ʈʘʃʋɿʋʅ ʎʐɻʐʅʎʐʅʆʙʏ ʝʌʖʏ ʈʀʐɻʎʔʂʈɻʐʅʎʈʋʚ ʈʀʐɻɼʇʂʐʡʉ ɉBox and Cox 

ρωφτɊȟ ʈʘʃʋɿʋʅ bootstrap ɾʅɻ ʔʍʋʉʋʎʀʅʍʘʏ ɉPolitis 2013), boosting (Bİhlmann and 

Hothorn 2007Ɋ ʆʇʌȢ 

ɫʐʋ 4ʋ ɣʀʒʗʇɻʅʋ ʌʍʋʎʋʈʋʅʡʉʋʑʈʀ ʐʂʉ ʎʑʉʋʇʅʆʙ ʀʉʀʍɾʀʅɻʆʙ ʁʙʐʂʎʂ ʎʐʂʉ ɞʇʇʗɿɻ ʆɻʅ 

ʐʂʉ ɡʀʎʎɻʇʚɻ ʆɻʅ ʐʂʉ ʁʙʐʂʎʂ ʀʉʘʍɾʀʅɻʏ ɾʅɻ ɾʀʖʍɾʅʆʙ ʔʍʙʎʂ ʎʐʂʉ ɡʀʎʎɻʇʚɻȢ ɠ 

ʌʍʋʎʋʈʋʚʖʎʂ ʌʍɻɾʈɻʐʋʌʋʅʀʚʐɻʅ ʎʐʂʉ ʂʈʀʍʙʎʅɻ ʆʇʚʈɻʆɻȢ ɜʅɻ ʐʂʉ ʌʍʋʎʋʈʋʚʖʎʂ 

ʇɻʈɼʗʉʋʑʈʀ ʑʌʝʕʂ ʐʂʉ ɻʉʗʇʑʎʂ ʐʋʑ 2ʋʑ ɣʀʒɻʇɻʚʋʑ, ʎʔʀʐʅʆʗ ʈʀ ʐɻ ʋʅʆʋʉʋʈʅʆʗ ʆɻʅ 

ʆʇʅʈɻʐʅʆʗ ɿʀɿʋʈʘʉɻ ʆɻʅ ʐʅʏ ʌʀʍʅʋɿʅʆʝʐʂʐʀʏ ʐʖʉ ʔʍʋʉʋʎʀʅʍʡʉ ʆɻʅ ʔʍʂʎʅʈʋʌʋʅʋʞʈʀ ʐʅʏ 
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ʔʍʋʉʋʎʀʅʍʘʏ ʌʋʑ ʌʍʋʆʞʌʐʋʑʉ ʈʀʐʗ ʐʂʉ ɻʒɻʚʍʀʎʂ ʐʖʉ ʌʀʍʅʋɿʅʆʋʐʙʐʖʉȢ ɫʐʂʉ ʎʑʉʘʔʀʅɻ ʋʅ 

ʔʍʋʉʋʎʀʅʍʘʏ ʌʍʋʎʋʈʋʅʡʉʋʉʐɻʅ ʔʍʂʎʅʈʋʌʋʅʡʉʐɻʏ ʈʀʃʝɿʋʑʏ bootstrapȟ ʝʌʋʑ 

ʔʍʂʎʅʈʋʌʋʅʋʞʈʀ ʐʈʙʈɻʐɻ ʐʑʔɻʚʋʑ ʈʙʆʋʑʏ ʌɻʍɻɾʝʈʀʉɻ ɻʌʝ ʈʅɻ ɾʀʖʈʀʐʍʅʆʙ ʆɻʐɻʉʋʈʙȢ 

ɫʐʅʏ ʎʑʉʃʀʐʅʆʘʏ ʔʍʋʉʋʎʀʅʍʘʏ ʌʍʋʎʃʘʐʋʑʈʀ ʐʅʏ ʌʀʍʅʋɿʅʆʝʐʂʐʀʏ ʌʋʑ ʘʔʋʑʉ ɻʒɻʅʍʀʃʀʚȢ 

ɬʘʇʋʏ ɻʌʋʎʑʉʃʘʐʋʑʈʀ ʐʅʏ ʎʑʉʃʀʐʅʆʘʏ ʔʍʋʉʋʎʀʅʍʘʏ ʋʅ ʋʌʋʚʀʏ ʀʚʉɻʅ ʎʀ ʂʈʀʍʙʎʅɻ ʆʇʚʈɻʆɻȟ 

ʎʀ ʖʍʅɻʚɻ ʆʇʚʈɻʆɻȢ 

4.2 ɝʀɿʋʈʘʉɻ 

4.2.1 ɝʀɿʋʈʘʉɻ 

ɯʍʂʎʅʈʋʌʋʅʋʞʉʐɻʅ ɿʀɿʋʈʘʉɻ ʖʍʅɻʚɻʏ ʁʙʐʂʎʂʏ ʅʎʔʞʋʏ ʐʋʑ )04/ ɉςπρυɊ ʐʂʏ ʔʍʋʉʅʆʙʏ 

ʌʀʍʅʝɿʋʑ ςππσ-ςπρς ɾʅɻ ʐʂʉ ɞʇʇʗɿɻ ʆɻʅ ʆɻʐɻʉʋʈʙ ʐʂʏ ʁʙʐʂʎʂʏ ʎʀ ɿʅʗʒʋʍʀʏ ʔʍʙʎʀʅʏ ʎʀ 

ʀʐʙʎʅɻ ʆʇʚʈɻʆɻȟ ɾʅɻ ʐʂʉ ɞʇʇʗɿɻ ʆɻʅ ʐʂʉ ɡʀʎʎɻʇʚɻ ɻʌʝ ʐʂʉ Hellenic Statistical Authority . 

4.2.2 ɩɻʍʋʑʎʚɻʎʂ ɿʀɿʋʈʘʉʖʉ ʐʂʏ Hellenic Statistical Authority 

ɬɻ ɿʀɿʋʈʘʉɻ ʖʍʅɻʚɻʏ ʁʙʐʂʎʂʏ ʀʉʘʍɾʀʅɻʏ ʈʀʐɻʎʔʂʈɻʐʚʁʋʉʐɻʅ ʎʀ ʂʈʀʍʙʎʅɻ ʁʙʐʂʎʂ 

ʀʉʘʍɾʀʅɻʏȢ ɚʌʝ ʐʂʉ ʂʈʀʍʙʎʅɻ ʎʑʉʋʇʅʆʙ ʁʙʐʂʎʂ ʀʉʘʍɾʀʅɻʏ ɾʅɻ ʐʂʉ ɞʇʇʗɿɻ ʌʍʘʌʀʅ ʉɻ 

ʀʊʗɾʋʑʈʀ ʐʂʉ ʂʈʀʍʙʎʅɻ ʎʑʉʋʇʅʆʙ ʁʙʐʂʎʂ ʀʉʘʍɾʀʅɻʏ ɾʅɻ ʐʂʉ ɡʀʎʎɻʇʚɻȢ ɫʐʂʉ ʎʑʉʘʔʀʅɻ ɻʌʝ 

ʐʅʏ ɿʞʋ ʌʍʋʂɾʋʞʈʀʉʀʏ ʁʂʐʙʎʀʅʏ ʌʍʘʌʀʅ ʉɻ ɻʒɻʅʍʀʃʀʚ ʂ ʁʙʐʂʎʂ ʀʉʘʍɾʀʅɻʏ ɾʅɻ ɾʀʖʍɾʅʆʙ 

ʔʍʙʎʂȢ ɱʎʐʝʎʋ ʂ ʎʑʉʋʇʅʆʙ ʁʙʐʂʎʂ ʀʉʘʍɾʀʅɻʏ ʀʚʉɻʅ ʎʀ ʂʈʀʍʙʎʅɻ ʆʇʚʈɻʆɻȟ ʀʉʡ ʋʅ ɿʀʚʆʐʀʏ 

ʌʋʑ ʃɻ ʔʍʂʎʅʈʋʌʋʅʙʎʋʑʈʀ ɾʅɻ ʐʂʉ ɻʉɻɾʖɾʙ ʎʀ ʀʐʙʎʅɻȢ 

ɞʉɿʅɻʒʘʍʋʉȟ ʀʆʐʝʏ ʐʖʉ ɿʀʅʆʐʡʉ ʌʋʑ ʘʔʋʑʉ ʎʔʘʎʂ ʈʀ ʐʂʉ ʁʙʐʂʎʂ ʀʉʘʍɾʀʅɻʏ ɾʅɻ 

ɾʀʖʍɾʅʆʙ ʔʍʙʎʂ ʆɻʅ ʐʂʉ ʆɻʐɻʉʋʈʙ ʀʉʘʍɾʀʅɻʏ ʎʐʂʉ ɡʀʎʎɻʇʚɻ ʎʀ ʎʔʘʎʂ ʈʀ ʐʋ ʎʞʉʋʇʋ ʐʂʏ 

ɞʇʇʗɿɻʏȟ ʌɻʍʋʑʎʅʗʁʀʅ ʆɻʅ ʂ ʀʉʘʍɾʀʅɻ ɾʅɻ ɼʅʋʈʂʔɻʉʅʆʙ ʔʍʙʎʂȟ ʂ ʋʌʋʚɻ ʎʑʉʙʃʖʏ 

ɻʒɻʅʍʀʚʐɻʅ ɻʌʝ ʐʂʉ ʎʑʉʋʇʅʆʙ ʁʙʐʂʎʂ ɾʅɻ ʀʉʘʍɾʀʅɻ ʆɻʐʗ ʐʂʉ ʌʍʝɼʇʀʕʂ ʁʙʐʂʎʂ ʀʉʘʍɾʀʅɻʏȢ 

ɫʐʂʉ ʌʀʍʚʌʐʖʎʙ ʈɻʏȟ ʇʝɾʖ ʐʖʉ ɿʀɿʋʈʘʉʖʉ ʐɻ ʋʌʋʚɻ ʀʚʉɻʅ ʎʀ ʀʐʙʎʅɻ ʆʇʚʈɻʆɻȟ ʃʀʖʍʙʎɻʈʀ 

ʝʐʅ ʐɻ ɻʌʋʐʀʇʘʎʈɻʐɻ ʃɻ ʙʐɻʉ ʆɻʇʞʐʀʍɻȟ ʀʗʉ ɿʀʉ ɻʒɻʅʍʋʞʎɻʈʀ ʐʂʉ ʁʙʐʂʎʂ ʀʉʘʍɾʀʅɻʏ ɾʅɻ 

ɼʅʋʈʂʔɻʉʅʆʙ ʔʍʙʎʂȢ 

ɫʐʂʉ ʎʑʉʘʔʀʅɻ ʌɻʍʋʑʎʅʗʁʋʑʈʀ ʐʋʑʏ ɿʀʚʆʐʀʏ ʌʋʑ ʔʍʂʎʅʈʋʌʋʅʋʞʈʀȢ ɬʋ ɫʔʙʈɻ 4.1 ʆɻʅ ʐʋ 

ɫʔʙʈɻ 4.2 ʌɻʍʋʑʎʅʗʁʋʑʉ ɿʀʚʆʐʀʏ ɾʅɻ ʐʂʉ ʁʙʐʂʎʂ ʀʉʘʍɾʀʅɻʏ ɾʅɻ ɼʅʋʈʂʔɻʉʅʆʙ ʔʍʙʎʂ ʎʐʂʉ 

ɡʀʎʎɻʇʚɻ ʆɻʅ ʐʂʉ ɞʇʇʗɿɻȢ ɬʋ ɫʔʙʈɻ 4.3 ʆɻʅ ʐʋ ɫʔʙʈɻ 4.4 ʌɻʍʋʑʎʅʗʁʋʑʉ ʐʋʑʏ 

ɻʉʐʚʎʐʋʅʔʋʑʏ ɿʀʚʆʐʀʏ ɾʅɻ ʐʂʉ ʁʙʐʂʎʂ ʀʉʘʍɾʀʅɻʏ ɾʅɻ ɾʀʖʍɾʅʆʙ ʔʍʙʎʂȢ ɬʋ ɫʔʙʈɻ 4.5 

ʌɻʍʋʑʎʅʗʁʀʅ ʐʋʉ ʇʝɾʋ ʎʑʉʋʇʅʆʙʏ ʁʙʐʂʎʂʏ ʀʉʘʍɾʀʅɻʏ ʐʂʏ ɡʀʎʎɻʇʚɻʏ ʖʏ ʌʍʋʏ ʐʂʉ ɞʇʇʗɿɻȟ 

ʀʉʡ ʐʋ ɫʔʙʈɻ 4.6 ʆɻʅ ʐʋ ɫʔʙʈɻ 4.7 ʐʋʑʏ ɻʉʐʚʎʐʋʅʔʋʑʏ ʇʝɾʋʑʏ ɾʅɻ ʐʂʉ ʁʙʐʂʎʂ ʀʉʘʍɾʀʅɻ ɾʅɻ 

ɼʅʋʈʂʔɻʉʅʆʙ ʆɻʅ ɾʀʖʍɾʅʆʙ ʔʍʙʎʂ ɻʉʐʚʎʐʋʅʔɻȢ ɜʅɻ ʐʂʉ ʆɻʐɻʉʋʈʙ ʐʂʏ ʁʙʐʂʎʂʏ ʀʉʘʍɾʀʅɻʏ 
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ɾʅɻ ɾʀʖʍɾʅʆʙ ʔʍʙʎʂ ʎʐʋ ʘʐʋʏ ʔʍʂʎʅʈʋʌʋʅʋʞʈʀ ʐʅʏ ʌɻʍɻʈʘʐʍʋʑʏ ʌʋʑ ʌɻʍʋʑʎʅʗʁʀʅ ʋ 

ɩʚʉɻʆɻʏ 4.1. 

 
ɫʔʙʈɻ 4.1. ɞʐʙʎʅɻ ʁʙʐʂʎʂ ʀʉʘʍɾʀʅɻʏ ɾʅɻ ɼʅʋʈʂʔɻʉʅʆʙ ʔʍʙʎʂ ʎʐʂʉ ɡʀʎʎɻʇʚɻ ʆɻʅ ʐʂʉ 
ɞʇʇʗɿɻ. 

 
ɫʔʙʈɻ 4.2. ɤʝɾʋʏ ʁʙʐʂʎʂʏ ʀʉʘʍɾʀʅɻʏ ɾʅɻ ɼʅʋʈʂʔɻʉʅʆʙ ʔʍʙʎʂ ʌʍʋʏ ʐʂʉ ʎʑʉʋʇʅʆʙ ʁʙʐʂʎʂ 
ʀʉʘʍɾʀʅɻʏ ɾʅɻ ʐʂʉ ɡʀʎʎɻʇʚɻ ʆɻʅ ʐʂʉ ɞʇʇʗɿɻ. 
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ɫʔʙʈɻ 4.3. ɞʐʙʎʅɻ ʁʙʐʂʎʂ ʀʉʘʍɾʀʅɻʏ ɾʅɻ ɾʀʖʍɾʅʆʙ ʔʍʙʎʂ ʎʐʂʉ ɡʀʎʎɻʇʚɻ ʆɻʅ ʐʂʉ ɞʇʇʗɿɻ. 

 
ɫʔʙʈɻ 4.4. ɤʝɾʋʏ ʁʙʐʂʎʂʏ ʀʉʘʍɾʀʅɻʏ ɾʅɻ ɾʀʖʍɾʅʆʙ ʔʍʙʎʂ ʌʍʋʏ ʐʂʉ ʎʑʉʋʇʅʆʙ ʁʙʐʂʎʂ 
ʀʉʘʍɾʀʅɻʏ ɾʅɻ ʐʂʉ ɡʀʎʎɻʇʚɻ ʆɻʅ ʐʂʉ ɞʇʇʗɿɻ. 

 
ɫʔʙʈɻ 4.5. ɤʝɾʋʏ ʎʑʉʋʇʅʆʙʏ ʁʙʐʂʎʂʏ ʀʉʘʍɾʀʅɻʏ ʐʂʏ ɡʀʎʎɻʇʚɻʏ ʖʏ ʌʍʋʏ ʐʂʉ ɞʇʇʗɿɻ. 
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ɫʔʙʈɻ 4.6. ɤʝɾʋʏ ʁʙʐʂʎʂʏ ʀʉʘʍɾʀʅɻʏ ɾʅɻ ɼʅʋʈʂʔɻʉʅʆʙ ʔʍʙʎʂ ʐʂʏ ɡʀʎʎɻʇʚɻʏ ʖʏ ʌʍʋʏ ʐʂʉ 
ɞʇʇʗɿɻ. 

 
ɫʔʙʈɻ 4.7. ɤʝɾʋʏ ʁʙʐʂʎʂʏ ʀʉʘʍɾʀʅɻʏ ɾʅɻ ɾʀʖʍɾʅʆʙ ʔʍʙʎʂ ʐʂʏ ɡʀʎʎɻʇʚɻʏ ʖʏ ʌʍʋʏ ʐʂʉ 
ɞʇʇʗɿɻ. 
ɩʚʉɻʆɻʏ 4.1. ɣɻʐɻʉʋʈʙ ʎʐʂʉ ʁʙʐʂʎʂ ʀʉʘʍɾʀʅɻʏ ɾʅɻ ɾʀʖʍɾʅʆʙ ʔʍʙʎʂ ɉɩʂɾʙȡ 
ɦʅʆʋʇʝʌʋʑʇʋʏ ςπρυȟ ɩʚʉɻʆɻʏ ςȢρςɊ. 

ɥʙʉɻʏ ɚʌʍʚʇʅʋʏ ɥʗʛʋʏ ɢʋʞʉʅʋʏ ɢʋʞʇʅʋʏ ɚʞɾʋʑʎʐʋʏ ɫʀʌʐʘʈɼʍʅʋʏ 
ɤʝɾʋʏ 0.050 0.110 0.236 0.302 0.264 0.038 

ɚʒɻʅʍʡʉʐɻʏ ʐʂʉ ʁʙʐʂʎʂ ʀʉʘʍɾʀʅɻʏ ɾʅɻ ɾʀʖʍɾʅʆʙ ʔʍʙʎʂȟ ʌʍʋʆʞʌʐʋʑʉ ʐʋ ɫʔʙʈɻ 4.8 ʆɻʅ 

ʐʋ ɫʔʙʈɻ 4.9 ʈʀ ʐʂʉ ʁʙʐʂʎʂ ʀʉʘʍɾʀʅɻʏ ɾʅɻ ʐʂʉ ɞʇʇʗɿɻ ʆɻʅ ʐʋ ɫʔʙʈɻ 4.10 ʈʀ ʐʋ ɫʔʙʈɻ 4.11 

ɾʅɻ ʐʂʉ ʁʙʐʂʎʂ ʀʉʘʍɾʀʅɻʏ ʎʐʂʉ ɡʀʎʎɻʇʚɻȢ ɠ ɿʅɻɿʅʆɻʎʚɻ ʐʂʏ ɻʒɻʚʍʀʎʂʏ ʐʂʏ ʁʙʐʂʎʂʏ 

ʀʉʘʍɾʀʅɻʏ ɾʅɻ ɾʀʖʍɾʅʆʙ ʔʍʙʎʂ ɾʚʉʀʐɻʅ ʈʀ ʐʂʉ ʔʍʙʎʂ ɾʍɻʈʈʅʆʡʉ ʈʀʐɻʎʔʂʈɻʐʅʎʈʡʉȢ ɫʐʋ 

ɫʔʙʈɻ 4.9 ʆɻʅ ʐʋ ɫʔʙʈɻ 4.11 ʌɻʍɻʐʂʍʋʞʈʀ ʈʀɾʗʇʀʏ ɻʑʐʋʎʑʎʔʀʐʚʎʀʅʏ ʈʀʐɻʊʞ ʈʀʐɻɼʇʂʐʡʉ 

ʌʋʑ ɻʌʘʔʋʑʉ χ ʂʈʘʍʀʏ ʙ ɻʆʘʍɻʅɻ ʌʋʇʇɻʌʇʗʎʅɻ ʐʂʏ ʌʋʎʝʐʂʐɻʏ ʐʖʉ χ ʂʈʀʍʡʉȢ 
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ɫʔʙʈɻ 4.8. ɫʑʉʋʇʅʆʙ ʁʙʐʂʎʂ ʀʉʘʍɾʀʅɻʏ ɻʒɻʅʍʡʉʐɻʏ ʐʂʉ ʁʙʐʂʎʂ ʀʉʘʍɾʀʅɻʏ ɾʅɻ ɾʀʖʍɾʅʆʙ 
ʔʍʙʎʂ ʎʐʂʉ ɞʇʇʗɿɻ ʎʀ ʂʈʀʍʙʎʅɻ ʆʇʚʈɻʆɻ. 

 
ɫʔʙʈɻ 4.9. ɞʆʐʚʈʂʎʂ ʐʂʏ ɻʑʐʋʎʑʎʔʘʐʅʎʂʏ ɾʅɻ ʐʂʉ ʎʑʉʋʇʅʆʙ ʁʙʐʂʎʂ ʀʉʘʍɾʀʅɻʏ 
ɻʒɻʅʍʡʉʐɻʏ ʐʂʉ ʁʙʐʂʎʂ ʀʉʘʍɾʀʅɻʏ ɾʅɻ ɾʀʖʍɾʅʆʙ ʔʍʙʎʂ ʎʀ ʂʈʀʍʙʎʅɻ ʆʇʚʈɻʆɻ ɾʅɻ ʐʂʉ 
ɞʇʇʗɿɻ ɻʌʝ ɿʀɿʋʈʘʉɻ ʐʂʏ ʔʍʋʉʅʆʙʏ ʌʀʍʅʝɿʋʑ ςππσ-2012. 
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ɫʔʙʈɻ 4.10. ɫʑʉʋʇʅʆʙ ʁʙʐʂʎʂ ʀʉʘʍɾʀʅɻʏ ɻʒɻʅʍʡʉʐɻʏ ʐʂʉ ʁʙʐʂʎʂ ʀʉʘʍɾʀʅɻʏ ɾʅɻ ɾʀʖʍɾʅʆʙ 
ʔʍʙʎʂ ʎʐʂʉ ɡʀʎʎɻʇʚɻ ʎʀ ʂʈʀʍʙʎʅɻ ʆʇʚʈɻʆɻ. 

 
ɫʔʙʈɻ 4.11. ɞʆʐʚʈʂʎʂ ʐʂʏ ɻʑʐʋʎʑʎʔʘʐʅʎʂʏ ɾʅɻ ʐʂʉ ʎʑʉʋʇʅʆʙ ʁʙʐʂʎʂ ʀʉʘʍɾʀʅɻʏ 
ɻʒɻʅʍʡʉʐɻʏ ʐʂʉ ʁʙʐʂʎʂ ʀʉʘʍɾʀʅɻʏ ɾʅɻ ɾʀʖʍɾʅʆʙ ʔʍʙʎʂ ʎʀ ʂʈʀʍʙʎʅɻ ʆʇʚʈɻʆɻ ɾʅɻ ʐʂʉ 
ɡʀʎʎɻʇʚɻ ɻʌʝ ɿʀɿʋʈʘʉɻ ʐʂʏ ʔʍʋʉʅʆʙʏ ʌʀʍʅʝɿʋʑ ςππσ-2012. 

4.3 ɝʅɻɿʅʆɻʎʚɻ ʌʍʋʎʋʈʋʚʖʎʂʏ 

4.3.1 ɩʍʋʎʋʈʋʚʖʎʂ ʁʙʐʂʎʂʏ ʀʉʘʍɾʀʅɻʏ ʎʐʂʉ ɞʇʇʗɿɻ 

ɜʅɻ ʐʂʉ ʌʍʋʎʋʈʋʚʖʎʂ ʐʂʏ ʁʙʐʂʎʂʏ ʀʉʘʍɾʀʅɻʏ ʎʐʂʉ ɞʇʇʗɿɻ ɻʒɻʅʍʋʞʈʀ ʐʋʑʏ ʀʐʙʎʅʋʑʏ 

ʈʘʎʋʑʏ ʎʐʋ ɫʔʙʈɻ 4.12Ȣ ɬʋ ɫʔʙʈɻ 4.13 ʌɻʍʋʑʎʅʗʁʀʅ ʐʂʉ ʀʆʐʚʈʂʎʂ ʐʂʏ ʎʑʉʗʍʐʂʎʂʏ 

ɻʑʐʋʎʑʎʔʘʐʅʎʂʏ ʌʋʑ ɻʉʐʅʎʐʋʅʔʀʚ ʎʐʋ ɫʔʙʈɻ 4.12Ȣ ɫʐʂʉ ʎʑʉʘʔʀʅɻ ɻʒɻʅʍʋʞʈʀ ʐʂʉ ʈʂʉʅɻʚɻ 

ʆɻʅ ʐʂʉ ʀɼɿʋʈɻɿʅɻʚɻ ʌʀʍʅʋɿʅʆʝʐʂʐɻ ʆɻʅ ʌʍʋʆʞʌʐʋʑʉ ʐʋ ɫʔʙʈɻ 4.14 ʆɻʅ ʐʋ ɫʔʙʈɻ 4.16 ʈʀ 

ʐʅʏ ɻʉʐʚʎʐʋʅʔʀʏ ʀʆʐʅʈʙʎʀʅʏ ʐʖʉ ʎʑʉɻʍʐʙʎʀʖʉ ɻʑʐʋʎʑʎʔʘʐʅʎʂʏ ʎʐʋ ɫʔʙʈɻ 4.15 ʆɻʅ ʐʋ 

ɫʔʙʈɻ 4.17. 


































