
ɞɡɦɢɣɨ ɥɞɬɫɨɛɢɨ ɩɨɤɭɬɞɯɦɞɢɨ 
 

 
 

ɝɩɥɫ ɜɞɱɩɤɠɪɨɮɨɪɢɣɠɫ  
 

Ȱɚʉʗʌʐʑʊʂ ʀʒɻʍʈʋɾʙʏ ɾʅɻ ʐʂʉ ʀʌʀʊʀʍɾɻʎʚɻ ʔʖʍʅʆʙʏ 
ʌʇʂʍʋʒʋʍʚɻʏ ʎʐɻ ʆʋʅʉʖʉʅʆʗ ɿʚʆʐʑɻȱ 

 
 

ɾɳʆɮʃʆʇʋɹɮɼɶ ɲɹʃɽʍɾɮʆɹɼɶ ɳʄɱɮʅɹɮ 
 

ʅʆɳʊɮɿɹɮ ɸɳʁɲʍʄɹɲɶ 
 

ɳˉʽʲ˂ʷˉ˖˄Υ ɾʰˊʾ˄ˇˌ ɼʱʲˇˎˊʰˌΣ ɼʰʻʹʴʹˍʺˌ ɳɾʃ 
 
 
 

 

 

 

 

 
 
 
 

ɮɸɶɿɮΣ ɹʁʇɽɹʁʅ нлмр 



 



ɞɡɦɢɣɨ ɥɞɬɫɨɛɢɨ ɩɨɤɭɬɞɯɦɞɢɨ 
 

 
 

ɝɩɥɫ ɜɞɱɩɤɠɪɨɮɨɪɢɣɠɫ  
 

Ȱɚʉʗʌʐʑʊʂ ʀʒɻʍʈʋɾʙʏ ɾʅɻ ʐʂʉ ʀʌʀʊʀʍɾɻʎʚɻ ʔʖʍʅʆʙʏ 
ʌʇʂʍʋʒʋʍʚɻʏ ʎʐɻ ʆʋʅʉʖʉʅʆʗ ɿʚʆʐʑɻȱ 

 
 

ɾɳʆɮʃʆʇʋɹɮɼɶ ɲɹʃɽʍɾɮʆɹɼɶ ɳʄɱɮʅɹɮ 
 

ʅʆɳʊɮɿɹɮ ɸɳʁɲʍʄɹɲɶ 
 

ɳˉʽʲ˂ʷˉ˖˄Υ ɾʰˊʾ˄ˇˌ ɼʱʲˇˎˊʰˌΣ ɼʰʻʹʴʹˍʺˌ ɳɾʃ 
 
 

ɳʴˁˊʾʻʹˁʶ ʰˉˈ ˍʹ˄ ˍˊʽ˃ʶ˂ʺ ʶ˅ʶˍʰˋˍʽˁʺ ʶˉʽˍˊˇˉʺ ˋˍʽˌ 23/07/2015. 
 

ɾΦ ɼʱʲˇˎˊʰˌ, ɼʰʻʹʴʹˍʺˌ ɳɾʃ                                           ΧΧΧΧΧΧΧΧΧΧΧΧΧΧ.(ʇˉˇʴˊʰ˒ʺ)                     

ɿΦ ɾʺˍˊˇˎΣ ɼʰʻʹʴʹˍʺˌ ɳɾʃ                                               ΧΧΧΧΧΧΧΧΧΧΧΧΧΧ..(ʇˉˇʴˊʰ˒ʺ) 

ɾΦ ʆʶˊˊˇʲʾˍʹˌΣ ɳˉʽˋˍʹ˃ˇ˄ʽˁˈˌ ʅˎ˄ʶˊʴʱˍʹˌ ɳɾʃ            ΧΧΧΧΧΧΧΧΧΧΧΧΧΧ..(ʇˉˇʴˊʰ˒ʺ) 

 

 

ɮɸɶɿɮΣ ɹʁʇɽɹʁʅ нлмр 



ɞɭɯɚɪɢɫɬɢɞɫ 
 

ɸʰ ʺʻʶ˂ʰ  ˄ʰ ʶˎ˔ʰˊʽˋˍʺˋ˖ ʻʶˊ˃ʱ ˍˇˎˌ ʶˉʽʲ˂ʷˉˇ˄ˍʶˌ ˃ˇˎ ˁʰʻʹʴʹˍʷˌ ˁΦ ɼʱʲˇˎˊʰ ˁʰʽ ˁΦ 

ɾʺˍˊˇˎΣ ʴʽʰ ˍʹ˄ ˉˊˇˋʶ˔ˍʽˁʺ ʰ˄ʱʴ˄˖ˋʹ ˍʹˌ ʶˊʴʰˋʾʰˌ ˃ˇˎ ˁʰʽ ˍʽˌ ˇˎˋʽʰˋˍʽˁʷˌ ˎˉˇʵʶʾ˅ʶʽˌ ˍˇˎˌ 

ʴʽʰ ˍʹ˄ ʶˉʽˍˎ˔ʺ ˇ˂ˇˁ˂ʺˊ˖ˋʹ ˍʹˌ ʶ˄ ˂ˈʴ˖ ʶˊʴʰˋʾʰˌΦ 

ɸʰ ʺʻʶ˂ʰ ˄ʰ ʶˎ˔ʰˊʽˋˍʺˋ˖ ʽʵʽʰʾˍʶˊʰ ˍˇ˄ ˁΦ ʆʶˊˊˇʲʾˍʹΣ ʴʽʰ ˍʹ˄ ˉˇ˂ˏˍʽ˃ʹ ʲˇʺʻʶʽʰ ˁʰʽ 

ˎˉˇˋˍʺˊʽ˅ʹ ˉˇˎ ˃ˇˎ ˉʰˊʶʾ˔ʶ ˁʰʻϥ ˈ˂ʹ ˍʹ ʵʽʱˊˁʶʽʰ ˍʹˌ ʶˁˉˈ˄ʹˋʹˌ ˍʹˌ ˃ʶˍʰˉˍˎ˔ʽʰˁʺˌ ˃ˇˎ 

ʶˊʴʰˋʾʰˌΣ ˁʰʻ˗ˌ ʶˉʾˋʹˌ ˁʰʽ ʴʽʰ ˍʹ˄ ˎˉˇ˃ˇ˄ʺ ˍˇˎ ˋˍʽˌ ˈˉˇʽʶˌ ʵˎˋˁˇ˂ʾʶˌ ˁʰʽ ˁʰʻˎˋˍʶˊʺˋʶʽˌ 

ˉˊˇʷˁˎ˕ʰ˄Φ 

ɳˎ˔ʰˊʽˋˍ˗ ˉˇ˂ˏ ˍˇˎˌ ˒ʾ˂ˇˎˌ ˃ˇˎΣ ˉˇˎ ˃ˇˎ ˋˎ˃ˉʰˊʰˋˍʱʻʹˁʰ˄ ˋʶ ʰˎˍʺ ˍʹ˄ ˉˊˇˋˉʱʻʶʽʰΦ 

ʆʹ˄ ʶˊʴʰˋʾʰ ʰˎˍʺ ˍʹ˄ ʰ˒ʽʶˊ˗˄˖ ˋˍʹ˄ ˇʽˁˇʴʷ˄ʶʽʱ ˃ˇˎΦ ɴ˄ʰ ˃ʶʴʱ˂ˇ ʶˎ˔ʰˊʽˋˍ˗ ˋˍˇˎˌ ʴˇ˄ʶʾˌ ˁʰʽ 

ˋˍˇ˄ ʰʵʶˊ˒ˈ ˃ˇˎΣ ʴʽʰ ˍʹ˄ ˉˇ˂ˏˍʽ˃ʹ ˎˉˇˋˍʺˊʽ˅ʺ ˍˇˎˌ ˋʶ ʰˎˍʺ ˍʹ˄ ˉˊˇˋˉʱʻʶʽʰΣ ˁʰʽ ʴʽʰ ˍʹ˄ 

ʰʴʱˉʹ ˍˇˎˌ ˁʰʽ ˍʹ˄ ˁʰˍʰ˄ˈʹˋʹ ˍˇˎˌ ˈ˂ʰ ʰˎˍʱ ˍʰ ˔ˊˈ˄ʽʰ.   

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ɩʀʍʚʇʂʕʂ 

ɶ ˉʰˊˇˏˋʰ ʶˊʴʰˋʾʰ ʰ˄ʰ˒ʷˊʶˍʰʽ ˋˍʹ˄ ˉʶˊʽʴˊʰ˒ʺ ˁʰʽ ˍʹ˄ ˎ˂ˇˉˇʾʹˋʹ ˃ʽʰ ʶ˒ʰˊ˃ˇʴʺˌ ʴʽʰ ˍʹ˄ 

ˉ˂ʰˍ˒ˈˊ˃ʰ ˁʽ˄ʹˍ˗˄ ˋˎˋˁʶˎ˗˄ !ƴŘǊƻƛŘΣ ˃ʶ ˋˁˇˉˈ ˍʹ˄ ʶˉʶ˅ʶˊʴʰˋʾʰ ˔˖ˊʽˁʺˌ ˉ˂ʹˊˇ˒ˇˊʾʰˌ ˋʶ 

ˁˇʽ˄˖˄ʽˁʱ ʵʾˁˍˎʰ ˁʰʽ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˋˍˇ ˁˇʽ˄˖˄ʽˁˈ ʵʾˁˍˎˇ ˍˇˎ Twitter. 

ʆʰ ˁˇʽ˄˖˄ʽˁʱ ʵʾˁˍˎʰ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ ˎˉʹˊʶˋʾʶˌ ˍˇˉˇʻʶˋʾʰˌ ˁʰʽ ˃ˉˇˊˇˏ˄ ˄ʰ ˉʰˊʷ˔ˇˎ˄ 

˔˖ˊʽˁʷˌ ˉ˂ʹˊˇ˒ˇˊʾʶˌ ˋʶ ʵʽʱ˒ˇˊʶˌ ˔ˊˇ˄ʽˁʷˌ ˋˍʽʴ˃ʷˌ ˇ˄ˇ˃ʱʸˇ˄ˍʰʽ ɼˇʽ˄˖˄ʽˁʱ ɲʾˁˍˎʰ 

ɰʰˋʽʸˈ˃ʶ˄ʰ ˋˍʹ˄ ʆˇˉˇʻʶˋʾʰ ʺ ʰ˂˂ʽ˗ˌ  [ƻŎŀǘƛƻƴ .ŀǎŜŘ {ƻŎƛŀƭ bŜǘǿƻǊƪǎΦ ɶ ˔˖ˊʽˁʺ ˉ˂ʹˊˇ˒ˇˊʾʰ 

˃ˉˇˊʶʾ ˄ʰ ʰˉˇˁˍʹʻʶʾ ʰˉˈ ˍʽˌ ʴʶ˖ʴˊʰ˒ʽˁʷˌ ˋˎ˄ˍʶˍʰʴ˃ʷ˄ʶˌΣ ˈˉˇˎ ˇ ˔ˊʺˋˍʹˌ ʺˍʰ˄ ʶˁʶʾ˄ʹ ˍʹ 

˔ˊˇ˄ʽˁʺ ˋˍʽʴ˃ʺΣ ʺ ˃ˉˇˊʶʾ ˄ʰ ˉʰˊʰ˔ʻʶʾ ʰˉˈ ˍˇ ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ ʺ ˍˇ ʻʷ˃ʰ ˉˇˎ ˉʶˊʽʴˊʱ˒ʶʽΣ ˈˉ˖ˌ 

ʷ˄ʰ ʵˊˈ˃ˇ ʺ ˇˊˈˋʹ˃ˇ ˈˉˇˎ ˇ ˔ˊʺˋˍʹˌ ʲˊʽˋˁˈˍʰ˄ ʶˁʶʾ˄ʹ ˍʹ ˋˍʽʴ˃ʺΦ 

ʁ ˉˊ˗ˍˇˌ ˍˏˉˇˌ ˍ˖˄ ˉ˂ʹˊˇ˒ˇˊʾʰˌ ˋˎʴˁʶ˄ˍˊ˗˄ʶʽ ˍʹ˄ ˉʰˊˇˎˋʾʰ ˍ˖˄ ʰ˄ʻˊ˗ˉ˖˄ ʵʾ˄ˇ˄ˍʰˌ 

ʷ˃˒ʰˋʹ ˋˍʹ ˋˍʹ˄ ʰˁˊʾʲʶʽʰ ˍʹˌ ʻʷˋʹˌΣ ʰ˂˂ʱ ʵʶ˄ ʷ˔ʶʽ ˁʰ˃ʾʰ ˋʹ˃ʰˋʽˇ˂ˇʴʽˁʺ ˉ˂ʹˊˇ˒ˇˊʾʰΦ ʁ 

ʵʶˏˍʶˊˇˌ ˍˏˉˇˌ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˉ˂ˇˏˋʽʶˌ ʶ˄˄ˇʽˇ˂ˇʴʽˁʷˌ ˉ˂ʹˊˇ˒ˇˊʾʶˌΣ ʰ˂˂ʱ ʵʶ˄ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ 

ˁʱʻʶ ʻʷˋʹ ˉˇˎ ʷ˔ʶʽ ʶˉʽˋˁʶ˒ʻʶʾ ˇ ˔ˊʺˋˍʹˌΦ 

ʁʽ ˉ˂ʹˊˇ˒ˇˊʾʶˌΣ ˉˇˎ ˋˎ˂˂ʷʴˇ˄ˍʰʽ ˁʰʽ ˎˉˇʲʱ˂˂ˇ˄ˍʰʽ ˋʶ ʶˉʶ˅ʶˊʴʰˋʾʰ ˋʶ ʰˎˍʺ ˍʹ ʵʽˉ˂˖˃ʰˍʽˁʺ 

ʶˊʴʰˋʾʰ ʶʾ˄ʰʽ ˇʽ ˉ˂ʹˊˇ˒ˇˊʾʶˌ ˍ˖˄ ʶˍʽˁʶˍ˗˄ ʺ ʰ˂˂ʽ˗ˌ IŀǎƘǘŀƎǎ ˍˇˎ ¢ǿƛǘǘŜǊΦ ʁʽ ʶˍʽˁʷˍʶˌ ʶʾ˄ʰʽ 

ˋˏ˄ˍˇ˃ʰ ˃ʹ˄ˏ˃ʰˍʰ ˁʶʽ˃ʷ˄ˇˎ ˉˇˎ ʰ˄ʰ˒ʷˊˇ˄ˍʰʽ ˋʶ ʷ˄ʰ ˋˎʴˁʶˁˊʽ˃ʷ˄ˇ ʻʷ˃ʰΦ 

ʅˎ˃ˉʶˊʽ˂ʰ˃ʲʰ˄ˇ˃ʷ˄˖˄ ˍ˖˄ ˔˖ˊʽˁ˗˄ ˉ˂ʹˊˇ˒ˇˊʽ˗˄ ˋˍʹ˄ ʶˍʽˁʷˍʰ ˉˇˎ ʵʹ˃ʽˇˎˊʴʶʾ ˇ ˔ˊʺˋˍʹˌΣ 

˃ˉˇˊˇˏ˃ʶ ˄ʰ ʲʴʱ˂ˇˎ˃ʶ ˁʱˉˇʽʰ ˋˍʰˍʽˋˍʽˁʱ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰΣ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʰ ʻʷ˃ʰˍʰ ˉˇˎ ˉʽˇ 

ʵʹ˃ˇ˒ʽ˂ʺ ˍʹ˄ ˍˊʷ˔ˇˎˋʰ ˗ˊʰΣ ˁʰʽ ˁˇ˄ˍʱ ˋˍʹ˄ ˍˊʷ˔ˇˎˋʰ ˍˇˉˇʻʶˋʾʰΦ 

ʆˇ ¢ǿƛǘǘŜǊ ʷ˔ʶʽ ʰ˄ʰˉˍˏ˅ʶʽ ˍˇ ʵʽˁˈ ˍˇˎ !tL ʴʽʰ ˍʹ˄ ʶˎˁˇ˂ˈˍʶˊʹ ʶ˄ˋ˖˃ʱˍ˖ˋʹ ˍˇˎ ˋʶ ʱ˂˂ʶˌ 

ʶ˒ʰˊ˃ˇʴʷˌΦ ʅˍʹ˄ ˉʰˊˇˏˋʰ ʶˊʴʰˋʾʰ ʷ˔ˇˎ˃ʶ ˔ˊʹˋʽ˃ˇˉˇʽʺˋʶʽ ˍˇ !tL ˊˇʺˌΣ ʰ˄ˍʾʻʶˍʰ ˃ʶ ˍˇ w9{¢ 

!tLΣ ʴʽʰˍʾ ʻʷ˂ˇˎ˃ʶ ʵʶʵˇ˃ʷ˄ʰ ˋʶ ˉˊʰʴ˃ʰˍʽˁˈ ˔ˊˈ˄ˇΦ ɳˉʾˋʹˌ ʷ˔ˇˎ˃ʶ ˔ˊʹˋʽ˃ˇˉˇʽʺˋʶʽ ˍʽˌ 

ʵʹ˃ˈˋʽʶˌ ˉʰˊʰ˃ʷˍˊˇˎˌΣ ʴʽʰ ˍʹ˄ ˉˊˈˋʲʰˋʹ ˋʶ ʵʹ˃ˈˋʽʶˌ ˉ˂ʹˊˇ˒ˇˊʾʶˌ  ˁʰʽ ˈ˔ʽ ʽʵʽ˖ˍʽˁʷˌΣ ˉˇˎ ʻʰ 

ʰˉʰʽˍˇˏˋʶ ˍʹ˄ ʶʾˋˇʵˇ ˍˇˎ ˔ˊʺˋˍʹΦ ɶ ˉʽˋˍˇˉˇʾʹˋʹ ˉˊʰʴ˃ʰˍˇˉˇʽʶʾˍʰʽ ˋˍˇ ˉ˂ʰʾˋʽˇ ˍʹˌ 

ˉˊˇˋʷʴʴʽˋʹˌ ˍˇˎ ˃ˇ˄ʰʵʽˁˇˏ ˔ˊʺˋˍʹ, ˋˍʹ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ˉʶˊʾˉˍ˖ˋʹ ˍˇˎ ˉˊˇʴˊʰ˃˃ʰˍʽˋˍʺ ˍʹˌ 

ʶ˒ʰˊ˃ˇʴʺˌΦ ɾʶ ʰˎˍˈ˄ ˍˇ˄ ˍˊˈˉˇ ʷ˔ˇˎ˃ʶ ˉˊˈˋʲʰˋʹ ˋˍˇ API ˊˇʺˌΣ ʴʽʰ ˍʹ ˋˎ˂˂ˇʴʺ ʵʶʵˇ˃ʷ˄˖˄ 

ˋʶ ˉˊʰɹ ˃ʰˍʽˁˈ ˔ˊˈ˄ˇΣ ʶ˄˗ ˍʰˎˍˈ˔ˊˇ˄ʰ ʵʶ˄ ˎˉʱˊ˔ʶʽ ʰ˄ʱʴˁʹ ʴʽʰ ʶʾˋˇʵˇ ˍ˖˄ ˔ˊʹˋˍ˗˄ ˋˍˇ 

Twitter, ̌ ˏˍʶ ˁʰʽ ˋˍʰ ʵʶʵˇ˃ʷ˄ʰ ˍˇˎˌ. 

ʆˇ !tL ˊˇʺˌΣ ʵʹ˃ʽˇˎˊʴʶʾ ˃ʽʰ ˃ʰˁˊʱ ˋʶ ˔ˊˇ˄ʽˁʺ ʵʽʱˊˁʶʽʰ ˋˏ˄ʵʶˋʹΣ ˍˊˇ˒ˇʵˇˍ˗˄ˍʰˌ ˍʹ˄ ˍˇˉʽˁʺ 

ʲʱˋ́ ˍʹˌ ˋˎˋˁʶˎʺˌ ˃ʶ ˄ʷʰ ʵʶʵˇ˃ʷ˄ʰ ˋˎ˄ʶ˔˗ˌΦ ɶ ʶ˒ʰˊ˃ˇʴʺ ˋˍʷ˂˄ʶʽ ʰʾˍʹ˃ʰ ˋˍʽˌ ˎˉʹˊʶˋʾʶˌ ˍˇˎ 

¢ǿƛǘǘŜǊ ʴʽʰ ˃ʽʰ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ˉʶˊʽˇ˔ʺ - ˉˇ˂ˏʴ˖˄ˇΦ ʆʰ ʵʶʵˇ˃ʷ˄ʰ ˉˇˎ ʶˉʽˋˍˊʷ˒ˇ˄ˍʰʽ ˋˍʹ˄ 

ʶ˒ʰˊ˃ˇʴʺ ˉʶ˂ʱˍʹΣ ʰˉˇʻʹˁʶˏˇ˄ˍʰʽ ˋˍʹ˄ ˍˇˉʽˁʺ ʲʱˋʹ ʵʶʵˇ˃ʷ˄˖˄ ʴʽʰ ʷ˄ʰ ˋˎʴˁʶˁˊʽ˃ʷ˄ˇ 



˔ˊˇ˄ʽˁˈ ʵʽʱˋˍʹ˃ʰΣ ˉˊˇˁʶʽ˃ʷ˄ˇˎ ˄ʰ ˎˉˇˋˍˇˏ˄ ˃ʽʰ ˉʶˊʰʽˍʷˊ˖ ʶˉʶ˅ʶˊʴʰˋʾʰΣ ˃ʷ˔ˊʽ ˍʹ˄ ˍʶ˂ʽˁʺ 

ʶˉʽˋˍˊˇ˒ʺ ˁʰʽ ˉʰˊˇˎˋʾʰˋʺ ˍˇˎˌ ˋˍˇ˄ ˔ˊʺˋˍʹΦ 

ʅʶ ʰˎˍˈ ˍˇ ˋʹ˃ʶʾˇ ˉˊʷˉʶʽ ˄ʰ ʰ˄ʰ˒ʷˊˇˎ˃ʶ ˈˍʽΣ ˍˇ ˉˇ˂ˏʴ˖˄ˇ - ˉʶˊʽˇ˔ʺ ˍˇˎ ʰʽˍʺ˃ʰˍˇˌ ˋˍˇ 

ʆǿƛǘǘŜǊΣ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˃ʽʰ ˃ʶʴʰ˂ˏˍʶˊʹ ʰˁˍʾ˄ʰ ʰ˄ʰʸʺˍʹˋʹˌ ʰˉˈ ˈΣˍʽ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˉˇˎ 
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Abstract  

In this work we focus on the description and the implementation of a mobile application, for 

the Android platform, in order to use and process the spatial information in social networks. 

The social network that is used for this study is Twitter. 

Social Networks that use location services and can provide spatial information in different times 

are called Location Based Social Networks. The spatial information can be acquired from the 

geographic coordinates where the user was at that time, or may be derived from conceptual or 

information content, such as a street or landmark where the user was located at that time. 

The first type on information gathers the views of people in a social network with more detail 

on the accuracy of the position, but has no semantic information. The second type includes rich 

conceptual information, but does not include each position the user has visited. 

The information, that is being collected and processed in this diploma thesis is the hashtag 

information of Twitter service. Hashtags are short text messages pointing to a specific topic. 

Including the spatial information in the hashtag that a user creates, we can make a statistic of 

which topics are most popular the current time, and near the current location.  

Twitter has developed its own API for easier integration with other applications. In this work we 

have used the Streaming API, instead of the REST, because we want real time data. Also we 

have used the public endpoints, for accessing public information and not private which would 

acquire user's login. The authentication is implemented on single user level, and more specific 

ƛƴ ǘƘŜ ƭŜǾŜƭ ƻŦ ŀǇǇƭƛŎŀǘƛƻƴΩǎ ƻǿƴŜǊΦ LƳǇƭŜƳŜƴǘƛƴƎ ǘƘƛǎ ŀǇǇǊƻŀŎƘΣ ǿŜ Ŏŀƴ ŀŎŎŜǎǎ ǘƘŜ {ǘǊŜŀƳƛƴƎ 

API for real time data and there is no need for signing in many users. So user information such 

as posts, or anything else, can not be accessed. 

The Streaming API, creates a long lived connection, feeding the local mobile database with new 

data continuously. The application sends request to Twitter endpoints for a specific area ς 

polygon. The data that are returned to the client application, are stored to the local database 

for a specific time, in order to make a further process. 

At this point we have to mention that, the polygon ς area of the twitter request, includes a 

larger search radius than the results, are finally returned to the user. This design decision has to 

do with the fact that a mobile user can move while using the application. So in order to access 
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faster results, we feed our local database with more results, from a larger area, in order to be 

ready for display. 

After running some instances, there are some quite interesting results, that worth to be 

mentioned. The results that are presented in this work are in the city of Athens, Greece and San 

Fransisco, USA. 

The most frequent topics are related to politics, celebrities or whatever is popular that moment 

in other media. 

Another interesting result is that in Greece the amount of public hashtags that are location 

based is not so big, which means that Greek people are not so familiar of publishing their 

location in their posts or tags. While in cities like San Fransisco show greater familiarity with 

such location ς based hashtags and share easier their location with the public. 
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ʰˉʶʽˁˇ˄ʾʸʶˍʰʽ ˔ʰˊˍˇʴˊʰ˒ʽˁʱΣ ʶʾ˄ʰʽ ˍʰ ƘŀǎƘǘŀƎǎ ʺ ʰ˂˂ʽ˗ˌ ζʶˍʽˁʷˍʶˌη ˍ˖˄ ˔ˊʹˋˍ˗˄ ˍˇˎ ¢ǿƛǘǘŜǊΣ 

ˍʰ ˇˉˇʾʰ ʰˉˇˍʶ˂ˇˏ˄ ˋˏ˄ˍˇ˃ʰ ˃ʹ˄ˏ˃ʰˍʰ ˃ʶ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ʻʶ˃ʰˍʽˁʺ ʶ˄ˈˍʹˍʰΦ 

ɾʶ ˍʹ˄ ʰˉˇʻʺˁʶˎˋʹ ˂ˇʽˉˈ˄ ˍʹˌ ˔˖ˊʽˁʺˌ ˉ˂ʹˊˇ˒ˇˊʾʰˌΣ ʹ ˇˉˇʾʰ ˃ˉˇˊʶʾ ˄ʰ ʶ˄ˋ˖˃ʰˍ˗˄ʶˍʰʽ ˋˍʰ 

ǘǿŜŜǘǎ ˍ˖˄ ˔ˊʹˋˍ˗˄ ˁʰʽ ˁʰˍΩ ʶˉʷˁˍʰˋʹ ˋˍʰ ƘŀǎƘǘŀƎǎΣ ˃ˉˇˊʶʾ ˁʰ˄ʶʾˌ ˄ʰ ʰ˄ʰʴ˄˖ˊʾˋʶʽ ˉˇʽˇ ʻʷ˃ʰ 

ˋˎʸʺˍʹˋʹˌ ʶˉʽˁˊʰˍʶʾ ˋˍˇ ʶ˄ ˂ˈʴ˖ ˁˇʽ˄˖˄ʽˁˈ ʵʾˁˍˎˇ ʰ˄ʰ˒ˇˊʽˁʱ ˃ʶ ˁʱˉˇʽʰ ˍˇˉˇʻʶˋʾʰΦ 

ʃʽˇ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˋˍʹ˄ ʶ˒ʰˊ˃ˇʴʺΣ ʴʾ˄ʶˍʰʽ ˋˎ˂˂ˇʴʺ ˍ˖˄ ʵʹ˃ˇˋʾ˖˄ ƘŀǎƘǘŀƎǎ ˍ˖˄ ˔ˊʹˋˍ˗˄ ˋʶ 

˃ʽʰ ˉʶˊʽˇ˔ʺ ʰˁˍʾ˄ʰˌ ʴˏˊ˖ ʰˉˈ ˍˇ˄ ˔ˊʺˋˍʹ ˍʹˌ ʶ˒ʰˊ˃ˇʴʺˌ ˁʰʽ ˋˍʹ ˋˎ˄ʷ˔ʶʽʰ ʴʾ˄ʶˍʰʽ 

ʶˉʶ˅ʶˊʴʰˋʾʰ ˍ˖˄ ˋˎ˂˂ʶʴ˃ʷ˄˖˄ ʵʶʵˇ˃ʷ˄˖˄ ˃ʶ ʲʱˋʹ ˍʹ ˔˖ˊʽˁʺ ˍˇˎˌ ˉ˂ʹˊˇ˒ˇˊʾʰ ˁʰʽ ˍʹ 

ˋˎ˔˄ˈˍʹˍʰ ʶ˃˒ʱ˄ʽˋʹˌΣ ˗ˋˍʶ ˇ ˔ˊʺˋˍʹˌ ˄ʰ ˃ˉˇˊʶʾ ˄ʰ ʵʶʽ ˍʰ ˉʽˇ ʵʹ˃ˇ˒ʽ˂ʺ ʻʷ˃ʰˍʰ ˍˇˎ 

ˁˇʽ˄˖˄ʽˁˇˏ ʵʽˁˍˏˇˎ ˋˍʹ˄ ʴˏˊ˖ ˉʶˊʽˇ˔ʺΦ 
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ɞʉʝʐʂʐɻ ρʂ ɀ ɭʌʂʍʀʎʚʀʏ ɼɻʎʅʁʝʈʀʉʀʏ ʎʐʂʉ 

ɬʋʌʋʃʀʎʚɻ ɉLocation  Based Services)  

ʅ̱ ʹ˄ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ʶ˄ˈˍʹˍʰ ʵʾ˄ʶˍʰʽ ʰˊ˔ʽˁʱ ˃ʽʰ ʷ˄˄ˇʽʰ ˍ˖˄ ˎˉʹˊʶˋʽ˗˄ ˉˇˎ ʲʰˋʾʸˇ˄ˍʰʽ ˋˍʹ˄ 

ˍˇˉˇʻʶˋʾʰ ˍ˖˄ ˔ˊʹˋˍ˗˄Σ ˉˈˋˇ ˋʹ˃ʰ˄ˍʽˁʺ ʶʾ˄ʰʽ ʹ ʰ˄ʱˉˍˎ˅ʹ ˍʷˍˇʽ˖˄ ˎˉʹˊʶˋʽ˗˄ ˁʰʽ ˍˇˎˌ ˍˇ˃ʶʾˌ 

ˋˍˇˎˌ ˇˉˇʾˇˎˌ ˃ˉˇˊʶʾ ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽʹʻʶʾ ˁʰʽ ˄ʰ ʶˉʹˊʶʱˋʶʽΦ 

ʅˍʹ ˋˎ˄ʷ˔ʶʽʰ ʴʾ˄ʶˍʰʽ ˃ʽʰ ʰ˄ʰ˒ˇˊʱ ˋˍʰ ˁˇʽ˄˖˄ʽˁʱ ʵʾˁˍˎʰ ˍʰ ˇˉˇʾʰ ˉʶˊʽʷ˔ˇˎ˄ ˍʹ˄ ʷ˄˄ˇʽʰ ˍʹˌ 

˔˖ˊʽˁʺˌ ˉ˂ʹˊˇ˒ˇˊʾʰˌ ˁʰʽ ˉʱ˄˖ ˋˍʰ ˇˉˇʾʰ ʴʾ˄ʶˍʰʽ ʹ ʰ˄ʱˉˍˎ˅ʹ ˍʹˌ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹˌ ˃ʶ˂ʷˍʹˌ ˁʰʽ 

ʶ˒ʰˊ˃ˇʴʺˌΦ 

ɮˊ˔ʽˁʱ ʵʾ˄ˇ˄ˍʰʽ ˁʱˉˇʽˇʽ ˇˊʽˋ˃ˇʾ ˁʰʽ ʲʰˋʽˁʷˌ ʷ˄˄ˇʽʶˌ ˁʰʽ ˋˍʹ ˋˎ˄ʷ˔ʶʽʰ ˉʶˊʽʴˊʱ˒ʶˍʰʽ ˍˇ ʶʾʵˇˌ 

ˍʹˌ ˔˖ˊʽˁʺˌ ˉ˂ʹˊˇ˒ˇˊʾʰˌ ˉˇˎ ˉʶˊʽʷ˔ʶˍʰʽΣ ˁʰʻ˗ˌ ˁʰʽ ˉʰˊʰʵʶʾʴ˃ʰˍʰ-ʶ˒ʰˊ˃ˇʴʷˌ ˍʷˍˇʽ˖˄ 

ˁˇʽ˄˖˄ʽˁ˗˄ ʵʽˁˍˏ˖˄Φ 

 

ρȢρ ɨʍʅʎʈʝʏ ʆɻʅ ɩɻʍɻɿʀʚɾʈɻʐɻ  

υȢυȢυ ɨʍʅʎʈʝʏ 

ɶ ʶ˃˒ʱ˄ʽˋʹ ˍ˖˄ ʵʽʰ˒ˈˊ˖˄ ˍʶ˔˄ˇ˂ˇʴʽ˗˄Σ ˈˉ˖ˌ ˍʰ ʰˋˏˊ˃ʰˍʰ ʵʾˁˍˎʰΣ ˍˇ ʵʽʰʵʾˁˍˎˇΣ ˍʰ  

ɱʶ˖ʴˊʰ˒ʽˁʱ ʅˎˋˍʺ˃ʰˍʰ ʃ˂ʹˊˇ˒ˇˊʽ˗˄ όDL{ύ ˁʰʽ ˍˇ ʃʰʴˁˈˋ˃ʽˇ ʅˏˋˍʹ˃ʰ ɳ˄ˍˇˉʽˋ˃ˇˏ όDt{ύΣ 

ʷ˔ˇˎ˄ ʻʶˋˉʾˋʶʽ ʷ˄ʰ ˄ʷˇ ʶʾʵˇˌ ˍʶ˔˄ˇ˂ˇʴʾʰˌ ˍʹˌ ˉ˂ʹˊˇ˒ˇˊʾʰˌ ˉˇˎ ˇ˄ˇ˃ʱʸʶˍʰʽ ʇˉʹˊʶˋʾʶˌ 

ʲʰˋʽʸˈ˃ʶ˄ʶˌ ˋˍʹ˄ ʆˇˉˇʻʶˋʾʰ ό[ƻŎŀǘƛƻƴ .ŀǎŜŘ Services ς LBS). 

ʁʽ ˎˉʹˊʶˋʾʶˌ ˉˇˎ ʲʰˋʾʸˇ˄ˍʰʽ ˋˍʹ ˔˖ˊʽˁʺ ˉ˂ʹˊˇ˒ˇˊʾʰΣ ʵʾ˄ˇˎ˄ ˍʹ˄ ʵˎ˄ʰˍˈˍʹˍʰ ˄ʰ ˃ˉˇˊʶʾ ʷ˄ʰˌ 

˔ˊʺˋˍʹˌ ˁʽ˄ʹˍʺˌ ˋˎˋˁʶˎʺˌ ˄ʰ ˇˊʽˋˍʶʾ  ʴʶ˖ʴˊʰ˒ʽˁʱ ˁʰʽ ˄ʰ ˍˇˎ ˉʰˊʷ˔ˇ˄ˍʰʽ ˉ˂ʹˊˇ˒ˇˊʾʶˌ 

ʲʰˋʽˋ˃ʷ˄ʶˌ ˋˍʹ˄ ˍˇˉˇʻʶˋʾʰ ˍˇˎΦ 
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ɳʽˁˈ˄ʰ мΦм 

 

 

υȢυȢφ ɩɻʍɻɿʀʚɾʈɻʐɻ ʔʍʙʎʂʏ ʐʖʉ ʑʌʂʍʀʎʅʡʉ ʐʋʌʋʃʀʎʚɻʏ 

ɳʾ˄ʰʽ ˋ˔ʶʵˈ˄ ʰʵˏ˄ʰˍˇ ˄ʰ ˁʰˍʰʴˊʱ˕ʶʽ ˁʰ˄ʶʾˌ ˈ˂ʶˌ ˍʽˌ ʶ˒ʰˊ˃ˇʴʷˌ ˉˇˎ ˉʰˊʷ˔ˇˎ˄ ˇʽ ˎˉʹˊʶˋʾʶˌ 
ˍˇˉˇʻʶˋʾʰˌ. ʃˊˇˁʶʽ˃ʷ˄ˇˎ ˄ʰ ʵʹ˃ʽˇˎˊʴʹʻˇˏ˄ ˉʽˇ ˔ˊʺˋʽ˃ʰ, ʶ˂ˁˎˋˍʽˁʱ ˁʰʽ ʶ˄ʵʽʰ˒ʷˊˇ˄ˍʰ ˁˇʽ˄˖˄ʽˁʱ 
ʵʾˁˍˎʰ, ̫ ˔ˇˎ˄ ˉˊˇˋˍʶʻʶʾ ʶ˒ʰˊ˃ˇʴʷˌ ˁʰʽ ˎ ˉʹˊʶˋʾʶˌ ʁ ˄ˍˇˉʽˋ˃ˇˏ ʻʷˋʹˌ ̀ ʶ ˄ʷʰ ˁ ʰʽ˄ˇˍˈ˃ʰ ʷˊʴʰ. 
ʃʰˊʰˁʱˍ˖ ˁʰˍʰʴˊʱ˒ˇ˄ˍʰʽ ˇˊʽˋ˃ʷ˄ʶˌ ˉʶˊʽˉˍ˗ˋʶʽˌ ˋˍʽˌ ˇˉˇʾʶˌ ʹ ˔ˊʺˋʹ ˎˉʹˊʶˋʽ˗˄ ˉˇˎ 
ʲʰˋʾʸˇ˄ˍʰʽ ˋˍˇ˄ ʶ˄ˍˇˉʽˋ˃ˈ ˍˇˉˇʻʶˋʾʰˌ ˉʰʾʸˇˎ˄ ˇˎˋʽʰˋˍʽˁˈ ˊˈ˂ˇΦ 
 

ǒ ɲʽʶˎʻˏ˄ˋʶʽˌ ˁʰˍʰˋˍʹ˃ʱˍ˖˄Φ ʋˊʹˋʽ˃ˇˉˇʽ˗˄ˍʰˌ ˍʽˌ ʴʶ˖ - ˔˖ˊʽˁʷˌ ˉ˂ʹˊˇ˒ˇˊʾʶˌΣ ˇʽ 
ˉʶ˂ʱˍʶˌ ˂ʽʰ˄ʽˁʺˌ ˃ˉˇˊˇˏ˄ ˄ʰ ʲˊˇˎ˄ ʴˊʺʴˇˊʰ ˍˇ ˉ˂ʹˋʽʷˋˍʶˊˇ ˁʰˍʱˋˍʹ˃ʰΦ 

 

ǒ ɶ ʶʴʴˏˍʹˍʰ ˃ʶ ʲʱˋʹ ˍˇ ˃ʱˊˁʶˍʽ˄ʴˁΦ ʁʽ ˍˇˉʽˁʷˌ ʶˍʰʽˊʶʾʶˌ ˃ˉˇˊˇˏ˄ ˄ʰ ˋˍʶʾ˂ˇˎ˄ 
ʵʽʰ˒ʹ˃ʾˋʶʽˌ ˋʶ ˁʰˍʰ˄ʰ˂˖ˍʷˌΣ ˃ˈ˄ˇ ʶ˄ˍˈˌ ˍʹˌ ʾʵʽʰˌ ʴʶ˖ʴˊʰ˒ʽˁʺˌ ʻʷˋʹˌΦ ɾʷˋ˖ ˍʹˌ 
ˉˊˇ˗ʻʹˋʹˌ ˉˇˎ ʲʰˋʾʸʶˍʰʽ ˋˍʹ˄ ˍˇˉˇʻʶˋʾʰ ˍ˖˄ ˁʽ˄ʹˍ˗˄ ˋˎˋˁʶˎ˗˄Σ ˎˉʱˊ˔ʶʽ ʹ 
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ʵˎ˄ʰˍˈˍʹˍʰ ˄ʰ ˉʰˊʷ˔ˇ˄ˍʰʽ ʵʽʰ˒ʹ˃ʾˋʶʽˌ ˋʶ ʵˎ˄ʹˍʽˁˇˏˌ ˉʶ˂ʱˍʶˌ ʶ˄ˍˈˌ ˍʹˌ ˉˈ˂ʹˌΣ ˉˇˎ 
ʻʰ ˃ˉˇˊˇˏˋʰ˄ ˉˊʰʴ˃ʰˍʽˁʱ ˔ˊʹˋʽ˃ˇˉˇʽʺˋˇˎ˄ ˍʽˌ ˋˎʴˁʶˁˊʽ˃ʷ˄ʶˌ  ˉ˂ʹˊˇ˒ˇˊʾʶˌΦ 

 

ǒ ʆʰ˅ʽʵʽ˖ˍʽˁʷˌ ˉ˂ʹˊˇ˒ˇˊʾʶˌΦ ɾʽʰ ʶ˒ʰˊ˃ˇʴʺ ˉˇˎ ˉʰˊʷ˔ʶʽ ʺ ˔ˊʹˋʽ˃ˇˉˇʽʶʾ ˁʱˉˇʽʰ 
ˎˉʹˊʶˋʾʰ ˍˇˉˇʻʶˋʾʰˌΣ ˃ˉˇˊʶʾ ˄ʰ ˉʰˊʷ˔ʶʽ ˉ˂ʹˊˇ˒ˇˊʾʶˌ ˋʶ ˉˊʰʴ˃ʰˍʽˁˈ ˔ˊˈ˄ˇΣ ˈˉ˖ˌ 
ʶ˄ʹ˃ʶˊ˗ˋʶʽˌ ˁˎˁ˂ˇ˒ˇˊʾʰˌ ʺ ʵʶ˂ˍʾʰ ˁʰʽˊˇˏ ˋˍʹ ˁʽ˄ʹˍʺ ˋˎˋˁʶˎʺ ˍˇˎ ˔ˊʺˋˍʹΣ ˗ˋˍʶ ˄ʰ 
˃ˉˇˊʶʾ ˄ʰ ˁʱ˄ʶʽ ˁʰʽ ˍˇ˄ ʰ˄ʱ˂ˇʴˇ ˉˊˇʴˊʰ˃˃ʰˍʽˋ˃ˈΦ 

 

ǒ ʁʵʽˁʺ ʲˇʺʻʶʽʰΦ ʅʶ ˉʶˊʾˉˍ˖ˋʹ ʰˍˎ˔ʺ˃ʰˍˇˌΣ ʰˊˁʶˍʷˌ ʶˍʰʽˊʶʾʶˌ ˇʵʽˁʺˌ ʲˇʺʻʶʽʰˌΣ 
ˉʰˊʷ˔ˇˎ˄ ˃ʽʰ ʶ˒ʰˊ˃ˇʴʺ ˉˇˎ ʶˉʽˍˊʷˉʶʽ ˍˇ˄ ʰˁˊʽʲʺ ʶ˄ˍˇˉʽˋ˃ˈ ˍʹˌ ʻʷˋʹˌΣ ˔˖ˊʾˌ ˍʹ˄ 
ʰ˄ʱʴˁʹ ˇʵʹʴʽ˗˄ ʰˉˈ ˍʹ˄ ˉ˂ʶˎˊʱ ˍˇˎ ˇʵʹʴˇˏΦ 
 

ǒ ɲʽʰ˔ʶʾˊʽˋʹ ˍˇˎ ʶˊʴʰˍʽˁˇˏ ʵˎ˄ʰ˃ʽˁˇˏ ˃ʷˋ˖ ˍʹˌ ˁʽ˄ʹˍʺˌ ˋˎˋˁʶˎʺˌΦ ʅʶ ʶˍʰʽˊʾʶˌ ˈˉˇˎ 
ʵˊʰˋˍʹˊʽˇˉˇʽˇˏ˄ˍʰʽ ˋˍˇ˄ ˍˇ˃ʷʰ ˍ˖˄ ʵʽʰ˄ˇ˃˗˄ όlogisticsύΣ ˇʽ ʶˊʴʰʸˈ˃ʶ˄ˇʽ ˃ˉˇˊʶʾ ˄ʰ 
˔ˊʶʽʰˋˍʶʾ ˄ʰ ʶˉʽˋˁʷˉˍˇ˄ˍʰʽ ˉˇ˂˂ʷˌ ˉʶˊʽˇ˔ʷˌΦ ɾʶ ˃ʽʰ ʶ˒ʰˊ˃ˇʴʺ ˍˇˉˇʻʶˋʾʰˌΣ ˇʽ 
ʶˊʴʰʸˈ˃ʶ˄ˇʽ ʻʰ ˃ˉˇˊˇˏ˄ ˄ʰ ʵʹ˂˗˄ˇˎ˄ ˍʹ˄ ˍˇˉˇʻʶˋʾʰ ˍˇˎˌ ˔ˊʹˋʽ˃ˇˉˇʽ˗˄ˍʰˌ ˍʹ˄ 
ˁʽ˄ʹˍʺ ˋˎˋˁʶˎʺ ˍˇˎˌΦ 
 

ǒ ɶ ˉˊˈ˂ʹ˕ʹ ʰˉʱˍʹˌΦ ɾʽʰ ˎˉʹˊʶˋʾʰ ˉˇˎ ʲʰˋʾʸʶˍʰʽ ˋˍʹ ˔˖ˊʽˁʺ ˉ˂ʹˊˇ˒ˇˊʾʰΣ ʵʹ˃ʽˇˎˊʴʶʾ 
ʷ˄ʰ ʶˉʽˉ˂ʷˇ˄ ʶˉʾˉʶʵˇ ʰˋ˒ʱ˂ʶʽʰˌΣ ʰ˄ˍʽˋˍˇʽ˔˗˄ˍʰˌ ˍʹ˄ ˍˇˉˇʻʶˋʾʰ ˍˇˎ ˔ˊʺˋˍʹ ˃ʷˋ˖ ˍʹˌ 
ˋˎˋˁʶˎʺˌ ˍˇˎ ˃ʶ ˃ʽʰ ˋˎ˄ʰ˂˂ʰʴʺ ˃ʶ ˉʽˋˍ˖ˍʽˁʺ ˁʱˊˍʰΦ ɲʷ˄ˇ˄ˍʰˌ ˍʹ˄ ˍˇˉˇʻʶˋʾʰ ˍʹˌ 
ˋˎˋˁʶˎʺˌ ˋʶ ˃ʽʰ ˉʽˋˍ˖ˍʽˁʺ ˁʱˊˍʰΣ ˇ ˔ˊʺˋˍʹˌ ˃ˉˇˊʶʾ ˄ʰ ʶ˂ʷʴ˔ʶʽ ˁʰʽ ˄ʰ ˃ˉ˂ˇˁʱˊʶʽ 
ˋˎ˄ʰ˂˂ʰʴʷˌ ˉˇˎ ʴʾ˄ˇ˄ˍʰʽ ˋʶ ʵʽʱ˒ˇˊʶˌ ʴʶ˖ʴˊʰ˒ʽˁʷˌ ˉʶˊʽˇ˔ʷˌ ˋʶ ˋˏ˄ˍˇ˃ˇ ˔ˊˇ˄ʽˁˈ 
ʵʽʱˋˍʹ˃ʰΦ 

 
 

ɾʱˊˁʶˍʽ˄ʴˁ 

ʆˇ ˃ʱˊˁʶˍʽ˄ʴˁ ˍˇ ˇˉˇʾˇ ʲʰˋʾʸʶˍʰʽ ˋʶ ˔˖ˊʽˁʱ ʵʶʵˇ˃ʷ˄ʰ ˁʰʽ ˉ˂ʹˊˇ˒ˇˊʾʶˌΣ ʰˉˇˍʶ˂ʶʾ ˁʽ˄ʹˍʺˊʽʰ 

ʵˏ˄ʰ˃ʹ ʴʽʰ ˄ʷʶˌ ˁʰʽ˄ˇˍˇ˃ʾʶˌ ˁʰʽ ʶʾ˄ʰʽ ʷ˄ʰˌ ˍˇ˃ʷʰˌ ˉˇˎ ˔ˊʶʽʱʸʶˍʰʽ ˅ʶ˔˖ˊʽˋˍʺ ʰ˄ʱ˂ˎˋʹΦ 

 

ɳˉʶʾʴˇ˄ˍʰ ʃʶˊʽˋˍʰˍʽˁʱ 

ɾʾʰ ˉˇ˂ˏ ˋʹ˃ʰ˄ˍʽˁʺ ʶ˒ʰˊ˃ˇʴʺ ˍ˖˄ ˎˉʹˊʶˋʽ˗˄ ˍˇˉˇʻʶˋʾʰˌΣ ʰˉˇˍʶ˂ʶʾ ʹ ʰ˅ʽˇˉˇʾʹˋʹ ˍʹˌ 

ʵˎ˄ʰˍˈˍʹˍʰˌ ʶ˄ˍˇˉʽˋ˃ˇˏ ʶ˄ˈˌ ʰˍˈ˃ˇˎ ˉˇˎ ˁʰ˂ʶʾ ˋʶ ʲˇʺʻʶʽʰ ʷˁˍʰˁˍʹˌ ʰ˄ʱʴˁʹˌΣ ˍˇ ˇˉˇʾˇ ʶʾˍʶ 

ʵʶ˄ ʴ˄˖ˊʾʸʶʽ ˍʹ˄ ʰˁˊʽʲʺ ˍˇˉˇʻʶˋʾʰ ˍˇˎ ʽʵʾˇˎ ʺ ʵʶ˄ ʶʾ˄ʰʽ ˋʶ ʻʷˋʹ ˄ʰ ˍʹ˄ ʰ˄ʰˁʰ˂ˏ˕ʶʽ ˂ˈʴ˖ ˍʹˌ 

ˁʰˍʱˋˍʰˋʹˌ ˋˍʹ˄ ˇˉˇʾʰ ʲˊʾˋˁʶˍʰʽΦ ɰʰˋʽʸˈ˃ʶ˄ʹ ˂ˇʽˉˈ˄ ˋˍʹ ˔˖ˊʽˁʺ ʰˎˍʺ ˉ˂ʹˊˇ˒ˇˊʾʰΣ 
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ˇˉˇʽʰʵʺˉˇˍʶ ˎˉʹˊʶˋʾʰ ʷˁˍʰˁˍʹˌ ʰ˄ʱʴˁʹˌ όˉΦ˔Φ ʰˋʻʶ˄ˇ˒ˈˊˇΣ ʰˋˍˎ˄ˇ˃ʾʰΣ ˉˎˊˇˋʲʶˋˍʽˁʺύ  

˃ˉˇˊʶʾ ˄ʰ ʰ˄ˍʰˉˇˁˊʽʻʶʾ ʱ˃ʶˋʰ ˁʰʽ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʱΦ 

ʆʰ ˔˖ˊʽˁʱ ʵʶʵˇ˃ʷ˄ʰ ʰˉˈ ˍʽˌ ˎˉʹˊʶˋʾʰˌ ˍˇˉˇʻʶˋʾʰˌ ˃ˉˇˊˇˏ˄ ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽʹʻˇˏ˄ ˁʰʽ ʴʽʰ ˍʹ 
ʵʽʰ˔ʶʾˊʽˋʹ ˁʰˍʰˋˍˊˇ˒˗˄Φ 
ɴ˄ʰ ʰˉˈ ˍʰ ˁʰ˂ˏˍʶˊʰ ˉʰˊʰʵʶʾʴ˃ʰˍʰ ˍʷˍˇʽʰˌ ˔ˊʺˋʹˌ ʶʾ˄ʰʽ ʹ ʰ˄ʱˉˍˎ˅ʹ ˍʹˌ ˉ˂ʰˍ˒ˈˊ˃ʰˌ  
¦ǎƘŀƘƛŘƛΣ ʷ˄ʰ ʷˊʴˇ ʰ˄ˇʽˁˍˇˏ ˁ˗ʵʽˁʰ ˉˇˎ ʶˉʽˍˊʷˉʶʽ ˋˍˇˎˌ ˔ˊʺˋˍʶˌ ˄ʰ ʵʾ˄ˇˎ˄ ˉ˂ʹˊˇ˒ˇˊʾʶˌ ˉˇˎ 
ʰ˒ˇˊˇˏ˄ ˁˊʾˋʽ˃ʶˌ ˁʰˍʰˋˍʱˋʶʽˌΣ ˇʽ ˇˉˇʾʶˌ ˋˍʷ˂˄ˇ˄ˍʰʽ ˃ʷˋ˖ ˁʽ˄ʹˍ˗˄ ˋˎˋˁʶˎ˗˄ ʺ ʷ˔ˇˎ˄ 
ʵʹ˃ˇˋʽʶˎʻʶʾ ˋˍˇ ɲʽʰʵʾˁˍˎˇ ʺ ˋʶ ˍˇˉʽˁʱ ɾɾɳΣ ˁ˂ˉΦ 
ʁʽ ˉ˂ʹˊˇ˒ˇˊʾʶˌ ʰˎˍʷˌ ʰˉʶʽˁˇ˄ʾʸˇ˄ˍʰʽ ˋˍˇ˄ ˔ʱˊˍʹ ˗ˋˍʶ ˄ʰ ˎˉʱˊ˔ʶʽ  ζˉˊʰʴ˃ʰˍʽˁʺ ʶʽˁˈ˄ʰη ˍˇˎ 
ˉˊˇʲ˂ʺ˃ʰˍˇˌ ˁʰʽ ˁʰˍʱ ˋˎ˄ʷˉʶʽʰ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʶˊʹ ʵʽʰ˔ʶʾˊʽˋʹ ˍ˖˄ ˎˉʹˊʶˋʽ˗˄ ʵʽʱˋ˖ˋʹˌΦ ɶ 
ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ˉ˂ʰˍ˒ˈˊ˃ʰ ʰˉˇˍʷ˂ʶˋʶ ˉˇ˂ˏ ˃ʶʴʱ˂ʹ ʲˇʺʻʶʽʰ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍˇˎ ˋʶʽˋ˃ˇˏ 
ˋˍʹ˄ ɮʿˍʺ ˍˇ нлмлΦ  
 

ɾʽʰ ʱ˂˂ʹ ʶ˒ʰˊ˃ˇʴʺ ʷˁˍʰˁˍʹˌ ʰ˄ʱʴˁʹˌ ʲʰˋʽʸˈ˃ʶ˄ʹ ˋʶ ˔˖ˊʽˁʱ ʵʶʵˇ˃ʷ˄ʰ ˁˎˁ˂ˇ˒ˈˊʹˋʶ ˋˍʹ˄ 
ˉˈ˂ʹ ˍˇˎ ʃˈˊˍ˂ʰ˄ˍ ˍˇ нлмлΦ ɶ ˉˈ˂ʹ ʵʹ˃ʽˇˏˊʴʹˋʶ ˃ʽʰ ˉ˂ʰˍ˒ˈˊ˃ʰ ʰ˄ˇʽ˔ˍˇˏ ˁ˗ʵʽˁʰΣ ˈˉˇˎ ˇʽ 
ˉˇ˂ʾˍʶˌ ˃ˉˇˊˇˏ˄ ˄ʰ ʰ˄ʰ˒ʷˊˇˎ˄ ˉˊˇʲ˂ʺ˃ʰˍʰ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ˄ ˎˉˇʵˇ˃ʺ ˍʹˌ ˉˈ˂ʹˌ ˃ʷˋ˖ ˍ˖˄ 
ˋˎˋˁʶˎ˗˄ ƛǇƘƻƴŜ ˁʰʽ !ƴŘǊƻƛŘΦ I ʶ˒ʰˊ˃ˇʴʺ ˉˇˎ ˇ˄ˇ˃ʱʸʶˍʰʽ t5· wŜǇƻǊǘŜǊΣ ʶˉʽˍˊʷˉʶʽ ˋˍˇˎˌ 
˔ˊʺˋˍʶˌ ˄ʰ ʶˉʽ˂ʷ˅ˇˎ˄ ˍˇ ʶʾʵˇˌ ˍˇˎ ʻʷ˃ʰˍˇˌ ˉˇˎ ʻʷ˂ˇˎ˄ ˄ʰ ʰ˄ʰ˒ʷˊˇˎ˄Σ ˄ʰ ˍˊʰʲʺ˅ˇˎ˄  
˒˖ˍˇʴˊʰ˒ʾʶˌ ˁʰʽ ˄ʰ ˍʽˌ ʰˉʶʽˁˇ˄ʾˋˇˎ˄ ˔˖ˊʽˁʱ ˃ʶ ˁʱˉˇʽʰ ˇ˄ˇ˃ʰˋʾʰ ˃ʷˋ˖ Dt{ ʺ ʵʽʰʵˊʰˋˍʽˁˇˏ 
˔ʱˊˍʹΣ ˄ʰ ˉˊˇˋʻʷˋˇˎ˄ ˋ˔ˈ˂ʽʰΣ ˁʰʽ ˄ʰ ʰˉˇˋˍʶʾ˂ˇˎ˄ ˍʹ˄ ʰ˄ʰ˒ˇˊʱ ˍˇˎˌ ˋˍˇ ʰˊ˃ˈʵʽˇ ʴˊʰ˒ʶʾˇΦ 
ʅˍʹ ˋˎ˄ʷ˔ʶʽʰ ˇʽ ˔ˊʺˋˍʶˌ ˃ˉˇˊˇˏ˄ ˄ʰ ʵˇˎ˄ ˍʰ ʻʷ˃ʰˍʰ ˉˇˎ ʷ˔ˇˎ˄ ˎˉˇʲ˂ʹʻʶʾ ˁʰʽ ˄ʰ ʶ˂ʷʴ˅ˇˎ˄ 
ˍʹ˄ ˉˊˈˇʵˇ ˍˇˎ ʻʷ˃ʰˍˇˌΦ 
 

ʇˉʹˊʶˋʾʶˌ ʃ˂ʹˊˇ˒ˇˊʽ˗˄ 

ʁʽ ˎˉʹˊʶˋʾʶˌ ˉ˂ʹˊˇ˒ˇˊʽ˗˄ ˉˇˎ ʲʰˋʾʸˇ˄ˍʰʽ ˋˍʹ˄ ˍˇˉˇʻʶˋʾʰ ʰ˄ʰ˒ʷˊˇ˄ˍʰʽ ˁˎˊʾ˖ˌ ˋˍʹ˄ 

˕ʹ˒ʽʰˁʺ ʵʽʰ˄ˇ˃ʺ ˍ˖˄ ˉ˂ʹˊˇ˒ˇˊʽ˗˄ ˃ʶ ʲʱˋʹ ˍʹ˄ ˍˇˉˇʻʶˋʾʰ ˍʹˌ ˋˎˋˁʶˎʺˌΣ ˍʹ˄ ˔ˊˇ˄ʽˁʺ 

ʰˁˊʾʲʶʽʰ ˁʰʽ ˍʹ ˋˎ˃ˉʶˊʽ˒ˇˊʱ ˍ˖˄ ˔ˊʹˋˍ˗˄Φ ɮˎˍˈˌ ʶʾ˄ʰʽ ʷ˄ʰˌ ʰˉˈ ˍʰ ˉʽˇ ʵʽʰʵʶʵˇ˃ʷ˄ˇˎˌ ˁʰʽ 

ʶ˒ʰˊ˃ˈˋʽ˃ˇˎˌ ˍˏˉˇˎˌ ˍ˖˄ ˎˉʹˊʶˋʽ˗˄ ˍˇˉˇʻʶˋʾʰˌΦ  

ʀʶˁʽ˄˗˄ˍʰˌ ˍˇ нллмΣ ʹ ʶˉʽˁˇʽ˄˖˄ʾʰ ˃ʶˍʰ˅ˏ ˍʹˌ ˁʽ˄ʹˍʺˌ ˋˎˋˁʶˎʺˌ ˁʰʽ ˍˇˎ ʶ˅ˎˉʹˊʶˍʹˍʺ όǎŜǊǾŜǊύ 

˂ʶʽˍˇˎˊʴˇˏˋʶ ˃ʶ {a{ ˃ʹ˄ˏ˃ʰˍʰΣ ˉʰˊʱ ˃ʶ aa{ ˃ʹ˄ˏ˃ʰˍʰΦ ʁ ˔ˊʺˋˍʹˌ ˃ˉˇˊˇˏˋʶ ˄ʰ ˋˍʶʾ˂ʶʽ 

ˋˍˇ˄ ʶ˅ˎˉʹˊʶˍʹˍʺ ʰˉ˂ʷˌ ʶˊ˖ˍʺˋʶʽˌ ˉˇˎ ʰ˒ˇˊˇˏ˄ ʴʽʰ ˉʰˊʱʵʶʽʴ˃ʰ ˍʹ ʵʽʶˏʻˎ˄ˋʹ ˍˇˎ 

ˉ˂ʹˋʽʷˋˍʶˊˇˎ ˁʽ˄ʹ˃ʰˍˇʴˊʱ˒ˇˎ ʺ ˍ˖˄ ʰˎˍˈ˃ʰˍ˖˄ ˍʰ˃ʶʽʰˁ˗˄ ˃ʹ˔ʰ˄˗˄Φ ʁʽ ˎˉʹˊʶˋʾʶˌ ʰˎˍʷˌ 

ˋˎ˄ʺʻ˖ˌ ˉʰˊʷ˔ˇ˄ˍʰ˄ ʰˉˈ ˒ˇˊʶʾˌ ʰˋˏˊ˃ʰˍˇˎ ʵʽˁˍˏˇˎΦ ʅʺ˃ʶˊʰ ˇʽ ˉ˂ʹˊˇ˒ˇˊʾʶˌ ʰˎˍʷˌΣ 

ˉʰˊʰʵʾʵˇ˄ˍʰʽ ˋˎ˄ʺʻ˖ˌ ʰˉˈ ʶ˅˖ˍʶˊʽˁˇˏˌ ˉʰˊˈ˔ˇˎˌ ˃ʶ ʰˋˏˊ˃ʰˍʹ ˋˏ˄ʵʶˋʹ ˋˍˇ ʵʽʰʵʾˁˍˎˇ ˃ʷˋ˖ 

ʶ˒ʰˊ˃ˇʴ˗˄ ˁʽ˄ʹˍ˗˄ ˋˎˋˁʶˎ˗˄ όˉΦ˔Φ ˍˇ ¸ŜƭǇΣ ʋˊˎˋˈˌ ʁʵʹʴˈˌΣ Dŀǎ .ǳŘŘȅύΦ ʆˇ ˉʶʵʾˇ ʶ˒ʰˊ˃ˇʴʺˌ 
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ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ˁʰʽ ˍ˖˄ ˉ˂ʹˊˇ˒ˇˊʽ˗˄ ˉˇˎ ˉˊˇˋ˒ʷˊˇ˄ˍʰʽ ʰˉˈ ˍˇ˄ ˉʱˊˇ˔ˇ ˍʹˌ ˎˉʹˊʶˋʾʰˌ ʶʾ˄ʰʽ 

ˉˇ˂ˏ ˉʶˊʽʶˁˍʽˁˈ ˁʰʽ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˍˇˉʽˁˈ ˔ʱˊˍʹ ˃ʶ ʵˊˈ˃ˇˎˌΣ ˃ʶʴʱ˂ʹ ˉˇʽˁʽ˂ʾʰ ʰˉˈ ˋʹ˃ʶʾʰ 

ʶ˄ʵʽʰ˒ʷˊˇ˄ˍˇˌ όʶˋˍʽʰˍˈˊʽʰΣ ʲʶ˄ʸʽ˄ʱʵʽˁʰΣ ˁʰ˒ʶˍʷˊʽʶˌΣ ˁʰˍʰˋˍʺ˃ʰˍʰΣ ˒ʰˊ˃ʰˁʶʾʰΣ ˄ˇˋˇˁˇ˃ʶʾʰΣ 

ˎˉʹˊʶˋʾʶˌΣ ˍˇˎˊʽˋˍʽˁʱ ʰ˅ʽˇʻʷʰˍʰΣ ˁ˂ˉύΣ ˉˊˈʴ˄˖ˋʹ ˍˇˎ ˁʰʽˊˇˏΣ ˉ˂ʹˊˇ˒ˇˊʾʶˌ ʴʽʰ ˍʹ˄ 

ˁˎˁ˂ˇ˒ˇˊʾʰ ˋʶ ˉˊʰʴ˃ʰˍʽˁˈ ˔ˊˈ˄ˇΣ ˁ˂ˉΦ 

ʅˍʹ˄ ʶˉˇ˔ʺ ˍʹˌ ˁˇʽ˄˖˄ʾʰˌ ˍʹˌ ˉ˂ʹˊˇ˒ˇˊʾʰˌ ˁʰʽ ˍˇˎ ˁˇʽ˄˖˄ʽˁˇˏ ʽˋˍˇˏΣ ˇʽ ˔ˊʺˋˍʶˌ ʵʶ˄ 

ˉʰˊʱʴˇˎ˄ ˃ˈ˄ˇ ˍˇ ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ ˍˇˎ ʃʰʴˁˈˋ˃ʽˇˎ ɹˋˍˇˏΣ ʰ˂˂ʱ ˍˇ ʶ˄ˍˇˉʾʸˇˎ˄ ˁʰʽ ʴʶ˖ʴˊʰ˒ʽˁʱΦ 

ʁʽ ʲʰˋʽʸˈ˃ʶ˄ʶˌ ˋˍʹ ˔˖ˊʽˁʺ ˉ˂ʹˊˇ˒ˇˊʾʰ ˎˉʹˊʶˋʾʶˌ ˃ˉˇˊˇˏ˄ ˄ʰ ʵ˗ˋˇˎ˄ ˋˍˇˎˌ ˔ˊʺˋˍʶˌ ˍʹ˄ 

ˉˊˈˋʲʰˋʹ ˋʶ ˉ˂ʹˊˇ˒ˇˊʾʶˌ ˎ˕ʹ˂ʺˌ ʰ˅ʾʰˌ ˋˍʹ ʴʶ˖ʴˊʰ˒ʽˁʺ ʶʴʴˏˍʹˍʰ ˉˇˎ ʵʹ˃ˇˋʽʶˏˍʹˁʰ˄ ʰˉˈ 

ʱ˂˂ˇˎˌ ˔ˊʺˋˍʶˌ ˍˇˎ ɹˋˍˇˏΣ ˈˉ˖ˌ ˋˎˋˍʱˋʶʽˌ ʶˋˍʽʰˍˇˊʾ˖˄ ʺ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˋˍˇʽ˔ʶʾʰ ʰˉˈ ʷ˄ʰ 

˃ʶ˄ˇˏ ʶ˄ˈˌ ʶˋˍʽʰˍˇˊʾˇˎΣ ʰˎʻˈˊ˃ʹˍʶˌ ʵʹ˃ˈˋʽʶˌ ʶˁʵʹ˂˗ˋʶʽˌ ˁΦ˂ˉΦ ʁʽ ʶ˒ʰˊ˃ˇʴʷˌ ʴʽʰ ˍʰ ʷ˅ˎˉ˄ʰ 

ˍʹ˂ʷ˒˖˄ʰΣ ˉˇˎ ʰ˒ˇˊˇˏ˄ ˁˇʽ˄˖˄ʽˁʱ ʵʾˁˍˎʰ ˉˇˎ ˉʰˊʷ˔ˇˎ˄ ˔˖ˊʽˁʱ ʵʶʵˇ˃ʷ˄ʰ ˈˉ˖ˌ ˍˇ 

CƻǳǊǎǉǳǊŜΣ ˍˇ CŀŎŜōƻƻƪ tƭŀŎŜǎ ʺ ˎˉʹˊʶˋʾʶˌ ʲʰˋʽʸˈ˃ʶ˄ʶˌ ˋˍʹ˄ ˍˇˉˇʻʶˋʾʰ ˈˉ˖ˌ ˍˇ  DƻƻƎƭŜ 

tƭŀŎŜΣ ˍˇ ¸ŜƭǇΣ ˍˇ ¸ŀƘƻƻ  ˉˊˇˋ˒ʷˊˇˎ˄ ˋˎ˔˄ʱ ʰˎˍˈ ˍˇ ʶʾʵˇˌ ˍʹˌ ˂ʶʽˍˇˎˊʴʽˁˈˍʹˍʰˌΦ ʇˉʱˊ˔ˇˎ˄ 

ʶˉʾˋʹˌ ʰˊˁʶˍʷˌ ʶ˒ʰˊ˃ˇʴʷˌ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ ʶˉʰˎ˅ʹ˃ʷ˄ʹ ˉˊʰʴ˃ʰˍʽˁˈˍʹˍʰ ʲʰˋʽʸˈ˃ʶ˄ʹ ˋˍʹ˄ 

ˍˇˉˇʻʶˋʾʰ ˍʹˌ ˋˎˋˁʶˎʺˌ ʴʽʰ ˍʹ˄ ˉʰˊˇ˔ʺ ˎˉʹˊʶˋʽ˗˄ ˉ˂ʹˊˇ˒ˇˊʽ˗˄ όˉΦ˔Φ 9ƴƪƛƴύΦ 

 

ʃ˂ˇʺʴʹˋʹ 

ʁʽ ˎˉʹˊʶˋʾʶˌ ˉ˂ˇʺʴʹˋʹˌ ʶˉʽˍˊʷˉˇˎ˄ ˍˇ˄ ʶ˄ˍˇˉʽˋ˃ˈ ˍʹˌ ʰˁˊʽʲˇˏˌ ʴʶ˖ʴˊʰ˒ʽˁʺˌ ʻʷˋʹˌ ˃ʽʰˌ 
˒ˇˊʹˍʺˌ ˋˎˋˁʶˎʺˌΣ ˔ˊʹˋʽ˃ˇˉˇʽ˗˄ˍʰˌ ʷ˄ʰ ʰˉˈ ˍʰ ʵʽʰʻʷˋʽ˃ʰ ˋˎˋˍʺ˃ʰˍʰ ʶ˄ˍˇˉʽˋ˃ˇˏ ʻʷˋʹˌ ˁʰʽ 
ˁʰˍʶˎʻˏ˄ʶʽ ˍˇ˄ ˔ˊʺˋˍʹ ˋˍʹ ʻʷˋʹ ˉˇˎ ʻʷ˂ʶʽΣ  ˋˎ˃ˉʶˊʽ˂ʰ˃ʲʱ˄ˇ˄ˍʰˌ ˋˍʹ˄ ʵˊˇ˃ˇ˂ˈʴʹˋʹ 
ˇ˔ʺ˃ʰˍʰΣ ˋˎʴˁˇʽ˄˖˄ʾʶˌ ʺ ˉʹʴʰʾ˄ˇ˄ˍʰˌ ˉʶʸˈˌΦ ɮˎˍʺ ʹ ˎˉʹˊʶˋʾʰ ˋˎ˄ʵʷʶˍʰʽ ˋˎ˔˄ʱ ˃ʶ ˍʽˌ 
ζˎˉʹˊʶˋʾʶˌ ˉ˂ʹˊˇ˒ˇˊʽ˗˄η ˈˉ˖ˌ ˉʶˊʽʴˊʱ˒ʹˁʰ˄ ˉʰˊʰˉʱ˄˖ όˉΦ˔Φ ˁʰˍʶˏʻˎ˄ˋʹ ˉˊˇˌ ˍˇ ˋʹ˃ʶʾˇ 
ʶ˄ʵʽʰ˒ʷˊˇ˄ˍˇˌύΦ ʍˋˍˈˋˇΣ ˋˏ˃˒˖˄ʰ ˃ʶ ˍˇ˄ ˇˊʽˋ˃ˈ ˍ˖˄ ˎˉʹˊʶˋʽ˗˄ ˉˇˎ ʲʰˋʾʸˇ˄ˍʰʽ ˋˍʹ˄ 
ˍˇˉˇʻʶˋʾʰ ˃ˈ˄ˇ ˍʰ ˉˊˇʿˈ˄ˍʰ ˉ˂ˇʺʴʹˋʹˌ ˉˇˎ ˂ʰ˃ʲʱ˄ˇˎ˄ ˉ˂ʹˊˇ˒ˇˊʾʶˌ ʰˉˈ ˍʰ ʰˋˏˊ˃ʰˍʰ 
ʵʾˁˍˎʰ ˃ˉˇˊˇˏ˄ ˄ʰ ʻʶ˖ˊʹʻˇˏ˄ ˖ˌ ˃ʷˊˇˌ ˍ˖˄ ʶ˄ ˂ˈʴ˖ ˎˉʹˊʶˋʽ˗˄Φ ɶ ˉˊˇˋʷʴʴʽˋʹ ˍ˖˄ 
ˎˉʹˊʶˋʽ˗˄ ˍˇˉˇʻʶˋʾʰˌ ˋˍʹ˄ ˉ˂ˇʺʴʹˋʹΣ ʵʾ˄ʶʽ ʽʵʽʰʾˍʶˊˇ ˉ˂ʶˇ˄ʷˁˍʹ˃ʰ ʷ˄ʰ˄ˍʽ ˍ˖˄ ˂ˇʴʽˋ˃ʽˁ˗˄ 
ˉ˂ˇʺʴʹˋʹˌ  ˍ˖˄ ˁʽ˄ʹˍ˗˄ ˋˎˋˁʶˎ˗˄ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ ʵʶʵˇ˃ʷ˄ʰ ˉˇˎ ʶʾ˄ʰʽ ʰˉˇʻʹˁʶˎ˃ʷ˄ʰ 
ˋˍʹ ˃˄ʺ˃ʹ ˍʹˌ ˋˎˋˁʶˎʺˌΣ ʴʽʰˍʾ ʵˎ˄ʹˍʽˁʱ ʵʾ˄ʶʽ ˋˍˇ˄ ˔ˊʺˋˍʹ ˍʹ˄ ˉˊˈˋʲʰˋʹ ˋʶ ʵʶʵˇ˃ʷ˄ʰ 
ˉˊʰʴ˃ʰˍʽˁˇˏ ˔ˊˈ˄ˇˎΦ ʁ ˉʶˊʽˇˊʽˋ˃ˈˌ ˍˇˎ ˃ʶʴʱ˂ˇˎ ˈʴˁˇˎ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ˉˇˎ ʰˉʰʽˍˇˏ˄ˍʰʽ ʴʽʰ 
˄ʰ ˃ʶˍʰ˒ʶˊʻˇˏ˄ ˇʽ ˉ˂ʹˊˇ˒ˇˊʾʶˌ ˃ʷˋ˖ ˍˇˎ ʰˋˏˊ˃ʰˍˇˎ ʵʽˁˍˏˇˎ ˃ʶʽ˗˄ʶˍʰʽΣ ˁʰʻ˗ˌ ˉˇ˂˂ˇʾ 
˒ˇˊʶʾˌ  ʵʽˁˍˏ˖˄ ̄ ˊˇˋ˒ʷˊˇˎ˄ ʰˉʶˊʽˈˊʽˋˍʹ ʺ ˒ʻʹ˄ʺ ˃ʶˍʰ˒ˇˊʱ ʵʶʵˇ˃ʷ˄˖˄Φ 
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ɴ˄ʰ ʰˉˈ ˍʰ ˉʰˊʰʵʶʾʴ˃ʰˍʰ ˎˉʹˊʶˋʽ˗˄ ˍˇˉˇʻʶˋʾʰˌ ʴʽʰ ˉ˂ˇʺʴʹˋʹ ʶʾ˄ʰʽ ʹ ʶ˒ʰˊ˃ˇʴʺ DƻƻƎƭŜ 

aŀǇǎ ʴʽʰ ˍʽˌ ˁʽ˄ʹˍʷˌ ˋˎˋˁʶˎʷˌΣ ˉˇˎ ˃ˉˇˊʶʾ ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽʹʻʶʾ ˋʶ  ˉˇ˂˂ʷˌ ˉ˂ʰˍ˒ˈˊ˃ʶˌ 

(Android, BlackBerry, iPhone, Palm, Symbian S60, Windows Mobile).  

ʅˏ˃˒˖˄ʰ ˃ʶ ˍʹ ˃ʶ˂ʷˍʹ ʰˉˈ ˍʹ˄ ʶˍʰʽˊʶʾʰ ʷˊʶˎ˄ʰˌ ʰʴˇˊʱˌ bƛŜƭǎŜƴ ˉˇˎ ʷʴʽ˄ʶ ˍˇ˄ ɹˇˏ˂ʽˇ ˍˇˎ 

нлммΣ ˍˇ тпΣс҈ ˍ˖˄ ʶ˄ʺ˂ʽˁ˖˄ ˔ˊʹˋˍ˗˄ ˍ˖˄ ʷ˅ˎˉ˄˖˄ ˁʽ˄ʹˍ˗˄ ˋˎˋˁʶˎ˗˄ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ ˍˇ 

˂ʶʽˍˇˎˊʴʽˁˈ !ƴŘǊƻƛŘ ˋˍʽˌ ɶʃɮ Σ ʷ˔ˇˎ˄ ˔ˊʹˋʽ˃ˇˉˇʽʺˋʶʽ ˍˇ DƻƻƎƭŜ aŀǇǎ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍ˖˄ 

ˍʶ˂ʶˎˍʰʾ˖˄ ол ʹ˃ʶˊ˗˄ όbƛŜƭǎŜƴ .ƭƻƎΣ нлммύΦ ɮˉˈ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˉˇˎ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˋʶ 

ʱ˂˂ʹ ʷˁʻʶˋʹ ˉˇˎ ˋˎ˄ʷˍʰ˅ʶ ˍˇ tŜǿ wŜǎŜŀǊŎƘ /ŜƴǘŜǊ ƻŦ LƴǘŜǊƴŜǘ ϧ !ƳŜǊƛŎŀƴ [ƛŦŜ  ˃ˉˇˊʶʾ ˁʰ˄ʶʾˌ 

˄ʰ ʵʶʽ ˈˍʽ ˍˇ рр҈ ˍ˖˄ ʶ˄ʹ˂ʾˁ˖˄ ˔ˊʹˋˍ˗˄ ʷ˅ˎˉ˄˖˄ ˍʹ˂ʶ˒˗˄˖˄ ˋˍʽˌ ɶ˄˖˃ʷ˄ʶˌ ʃˇ˂ʽˍʶʾʶˌΣ 

˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ ˍʽˌ ˋˎˋˁʶˎʷˌ ˍˇˎˌ ʴʽʰ ˄ʰ ζˉʱˊˇˎ˄ ˁʰˍʶˎʻˏ˄ˋʶʽˌ ˁʰʽ ˋˎˋˍʱˋʶʽˌ ˃ʶ ʲʱˋʹ ˍʹ˄ 

ˍˇˉˇʻʶˋʾʰηΦ 

ʅˍˇ ˋʹ˃ʶʾˇ ʰˎˍˈ ʻʰ ˉˊʷˉʶʽ ˄ʰ ʰ˄ʰ˒ʶˊʻʶʾ ˈˍʽ ʹ ˉ˂ˇʺʴʹˋʹ ʵʶ˄ ʰ˄ʰ˒ʷˊʶˍʰʽ ˃ˈ˄ˇ ˋˍʹ˄ ˔ˊʺˋʹ  

ˇ˔ʹ˃ʱˍ˖˄ ʺ ˃ʷˋ˖˄ ˃ʶˍʰ˒ˇˊʱˌΣ ʰ˂˂ʱ ˋˍʹ˄ ˉˊʰʴ˃ʰˍʽˁˈˍʹˍʰ ʹ ˉ˂ʶʽˇ˄ˈˍʹˍʰ ˍ˖˄ ˔ˊʹˋˍ˗˄ 

ʷ˅ˎˉ˄˖˄ ˍʹ˂ʶ˒˗˄˖˄ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ ʰˎˍʺ ˍʹ˄ ˎˉʹˊʶˋʾʰ ʴʽʰ ˄ʰ ˉ˂ˇʹʴʹʻˇˏ˄ ˉʶʸʺΦ ʁˊʽˋ˃ʷ˄ˇʽ 

ˉʱˊˇ˔ˇʽ ˎˉʹˊʶˋʽ˗˄ ˉˇˎ ʲʰˋʾʸˇ˄ˍʰʽ ˋˍʹ˄ ˍˇˉˇʻʶˋʾʰ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ ʷ˄ʰ ˃ʶʽˁˍˈ ˃ˇ˄ˍʷ˂ˇ ʴʽʰ 

ˍʹ˄ ˉ˂ˇʺʴʹˋʹΣ ˈˉ˖ˌ ʹ ˉʰˊˇ˔ʺ ʲʰˋʽˁ˗˄ ˇʵʽˁ˗˄ ʵʶʵˇ˃ʷ˄˖˄ ˉ˂ˇʺʴʹˋʹˌ ˉˇˎ ʰˉˇʻʹˁʶˏˇ˄ˍʰʽ 

ˋˍʹ ˃˄ʺ˃ʹ ˍʹˌ ˋˎˋˁʶˎʺˌ ˁʰʽ  ʹ ˉʰˊˇ˔ʺ ˉ˂ʹˊˇ˒ˇˊʽ˗˄ ʴʽʰ ˍʹ˄ ˁˎˁ˂ˇ˒ˇˊʾʰ ˋʶ ˉˊʰʴ˃ʰˍʽˁˈ 

˔ˊˈ˄ˇ ˃ʷˋ˖ ˍˇˎ ʵʽˁˍˏˇˎ ˁʽ˄ʹˍʺˌ ˍʹ˂ʶ˒˖˄ʾʰˌΣ ˉΦ˔Φ ¢ƻƳ¢ƻƳ I5 ¢ǊŀŦŦƛŎΦ 

 

ɾʷˋʰ ɼˇʽ˄˖˄ʽˁʺˌ ɲʽˁˍˏ˖ˋʹˌ 

ʆʰ ˃ʷˋʰ ˁˇʽ˄˖˄ʽˁʺˌ ʵʽˁˍˏ˖ˋʹˌ ʶʾ˄ʰʽ ʶˎˊʷ˖ˌ ʵʽʰʵʶʵˇ˃ʷ˄ʰ ˋˍˇ ɲʽʰʵʾˁˍˎˇ ˁʰʽ ʷ˔ˇˎ˄ ʴʾ˄ʶʽ ʰˉˈ 

ˍʰ ˉʽˇ ʴ˄˖ˋˍʱ ʻʷ˃ʰˍʰ ʷˊʶˎ˄ʰˌΦ ʆʰ ˁˇʽ˄˖˄ʽˁʱ ʵʾˁˍˎʰ ˈˉ˖ˌ ˍˇ aȅ{ǇŀŎŜΣ ˍˇ CŀŎŜōƻƻƪ ˁʰʽ ˍˇ 

¢ǿƛǘǘŜǊ ʷ˔ˇˎ˄ ʰ˂˂ʱ˅ʶʽ ˍˇ˄ ˍˊˈˉˇ  ˃ʶ ˍˇ˄ ˇˉˇʾˇ ˇʽ ʱ˄ʻˊ˖ˉˇʽ ʶˉʽˁˇʽ˄˖˄ˇˏ˄ ˁʰʽ ʵʽʰˍʹˊˇˏ˄ ˍʽˌ 

ˉˊˇˋ˖ˉʽˁʷˌ ˍˇˎˌ ˋ˔ʷˋʶʽˌ ˃ʶ ˒ʾ˂ˇˎˌΣ ˋˎ˄ʱʵʶ˂˒ˇˎˌΣ ˋˎ˃˃ʰʻʹˍʷˌ ʺ ʰˁˈ˃ʰ ˁʰʽ ˃ʶ ˍʹ˄ 

ˇʽˁˇʴʷ˄ʶʽʰΦ ɶ ʰ˄ʱˉˍˎ˅ʹ ˁʰʽ ʹ ˉʰ˄ˍʰ˔ˇˏ ˉʰˊˇˎˋʾʰ ˁʽ˄ʹˍ˗˄ ˋˎˋˁʶˎ˗˄ ˃ʶ ʵˎ˄ʰˍˈˍʹˍʰ 

ʶ˄ˍˇˉʽˋ˃ˇˏ ʻʷˋʹˌΣ ʷʵ˖ˋʶ ˍʹ˄ ʵˎ˄ʰˍˈˍʹˍʰ ˋˍʰ ˃ʷˋʰ ˁˇʽ˄˖˄ʽˁʺˌ ʵʽˁˍˏ˖ˋʹˌ ˄ʰ ʶ˄ˋ˖˃ʰˍ˗˄ˇˎ˄ 

ˍʹ˄ ˍˇˉˇʻʶˋʾʰ ˋˍˇ ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ ˉˇˎ ʵʹ˃ʽˇˎˊʴʶʾˍʰʽ ʰˉˈ ˍˇˎˌ ˔ˊʺˋˍʶˌΦ 

ʇˉʱˊ˔ˇˎ˄ ʵʽʱ˒ˇˊʰ ˃ˇ˄ˍʷ˂ʰ ˋˍʰ ˇˉˇʾʰ ʲʰˋʾʸˇ˄ˍʰʽ ˍʰ ʵʾˁˍˎʰΦ ɮˎˍˈ ˉˇˎ ˍʰ ˉʶˊʽˋˋˈˍʶˊʰ ʷ˔ˇˎ˄ 

ˁˇʽ˄ˈ ʶʾ˄ʰʽ ˍˇ ˂ʶʴˈ˃ʶ˄ˇ ζŎƘŜŎƪ-ƛƴη - ʵʹ˂ʰʵʺ ʹ ˉˊʱ˅ʹ ˍˇˎ ˄ʰ ˃ˇʽˊʱʸʶˍʰʽ ˁʱˉˇʽˇˌ ˍʹ˄ 

ˍˇˉˇʻʶˋʾʰ ˍˇˎ όʶ˂ʷʴ˔ʶˍʰʽ ʰˉˈ ˍˇ ˋˏˋˍʹ˃ʰ ʶ˄ˍˇˉʽˋ˃ˇˏ ʻʷˋʹˌύ ˃ʶ ˍˇ ˁˇʽ˄˖˄ʽˁˈ ʵʾˁˍˎˇΣ 

ʵʹ˃ˈˋʽʰΣ ʺ ʰˍˇ˃ʽˁʱ ˁʰʽ ˄ʰ ʷ˔ʶʽ ˉˊˈˋʲʰˋʹ ˋˍʹ˄ ˍˇˉˇʻʶˋʾʰ ˉˇˎ  ˉˊˇʷˊ˔ʶˍʰʽ ʰˉˈ ˍˇˎˌ ˒ʾ˂ˇˎˌ 

ˍˇˎΦ 
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ɳʽˁˈ˄ʰ 1.2 

 

ʃʰʽ˔˄ʾʵʽʰ ɼʽ˄ʹˍ˗˄ ʅˎˋˁʶˎ˗˄ ˉˇˎ ʲʰˋʾʸˇ˄ˍʰʽ ˋˍʹ˄ ˍˇˉˇʻʶˋʾʰ 

Th  ˉʰʽ˔˄ʾʵʽʰ ˁʽ˄ʹˍ˗˄ ˋˎˋˁʶˎ˗˄ ˍʰ ˇˉˇʾʰ ʲʰˋʾʸˇ˄ˍʰʽ ˋˍʹ˄ ˍˇˉˇʻʶˋʾʰΣ όMobile Location Based 

Gaming - MLBGύ ʶʾ˄ʰʽ ʹ ʰ˄ʶˊ˔ˈ˃ʶ˄ʹ ˍʱˋʹ ˍ˖˄ ˎˉʹˊʶˋʽ˗˄ ˉˇˎ ʲʰˋʾʸˇ˄ˍʰʽ ˋˍʹ ˔˖ˊʽˁʺ 

ˉ˂ʹˊˇ˒ˇˊʾʰΦ  

ʆˇ ˋˎʴˁʶˁˊʽ˃ʷ˄ˇ ˃ˇ˄ˍʷ˂ˇ ˋˎ˄ʵʷʶʽ ˍʰ ˋˍˇʽ˔ʶʾʰ ˍ˖˄ ˉʰˊʰʵˇˋʽʰˁ˗˄ ˎˉʰʾʻˊʽ˖˄ ˉʰʽ˔˄ʽʵʽ˗˄ όˉΦ˔Φ 

ɼˊˎ˒ˍˈύΣ ˃ʶ ˍʽˌ ˄ʷʶˌ ˍʶ˔˄ˇ˂ˇʴʾʶˌ ˉˇˎ ʶʾ˄ʰʽ ʵʽʰʻʷˋʽ˃ʶˌ ʴʽʰ ˁʽ˄ʹˍʷˌ ˋˎˋˁʶˎʷˌΣ 

ˋˎ˃ˉʶˊʽ˂ʰ˃ʲʰ˄ˇ˃ʷ˄˖˄ ˃ʶˍʰ˅ˏ ʱ˂˂˖˄ ˍ˖˄ ˍʶ˔˄ˇ˂ˇʴʽ˗˄ ʶ˄ˍˇˉʽˋ˃ˇˏ ʻʷˋʹˌΣ ʰˋˏˊ˃ʰˍʹ ˋˏ˄ʵʶˋʹ 

˃ʶ  ʴˊʺʴˇˊʹ ˍʰ˔ˏˍʹˍʰ ˋˍˇ ʵʽʰʵʾˁˍˎˇΣ ʰ˄ʰʴ˄˗ˊʽˋʹ ʶʽˁˈ˄ʰˌ ˁʰʽ  ʶˉʰˎ˅ʹ˃ʷ˄ʹˌ ˉˊʰʴ˃ʰˍʽˁˈˍʹˍʰˌΦ 

ɳˉʾˋʹˌ ˍˇ ˉʰˊʰˉʱ˄˖ ˃ˇ˄ˍʷ˂ˇ ˉʰʽ˔˄ʽʵʽ˗˄Σ ˃ˉˇˊʶʾ ˄ʰ ˇˊʽˋˍʶʾ ˖ˌ ʷ˄ʰ ˉʰʽ˔˄ʾʵʽ ˃ʶ ʲʱˋʹ ˍʹ ʻʷˋʹΣ 

ˉˇˎ ˃ˉˇˊʶʾ ˄ʰ ˍˊʷ˅ʶʽ ˋʶ ˃ʽʰ ˁʽ˄ʹˍʺ ˋˎˋˁʶˎʺ ˁʰʽ ˃ʶ ˍʹ ˔ˊʺˋʹ ʶ˄ˈˌ ˁʰ˄ʰ˂ʽˇˏ ʶˉʽˁˇʽ˄˖˄ʾʰˌΣ ˍˇ 

ˉʰʽ˔˄ʾʵʽ ˃ˉˇˊʶʾ ˄ʰ ʰ˄ˍʰ˂˂ʱˋˋʶʽ ˉ˂ʹˊˇ˒ˇˊʾʶˌ ˃ʶ ˁʱˉˇʽˇ˄ ʶ˅ˎˉʹˊʶˍʹˍʺ ˍˇˎ ʺ ˃ʶ ʱ˂˂ˇˎˌ 

ˉʰʾˁˍʶˌΦ 



 

ζɮ˄ʱˉˍˎ˅ʹ ʶ˒ʰˊ˃ˇʴʺˌ ʴʽʰ ˍʹ˄ ʶˉʶ˅ʶˊʴʰˋʾʰ ˔˖ˊʽˁʺˌ ̄ ˂ʹˊˇ˒ˇˊʾʰˌ ˋʶ ˁˇʽ˄˖˄ʽˁʱ ʵʾˁˍˎʰη - ɲʃɾʅ ɱʶ˖ˉ˂ʹˊˇ˒ˇˊʽˁʺˌΣ ɹˇˏ˂ʽˇˌ 

2015 

20 

ɮʻ˂ʹˍʽˋ˃ˈˌ 

ɶ ʵˎ˄ʰ˃ʽˁʺ ˍ˖˄ ˎˉʹˊʶˋʽ˗˄ ʲʰˋʽʸˈ˃ʶ˄ʶˌ ˋˍʹ˄ ˍˇˉˇʻʶˋʾʰ ˁʰʽ ˍ˖˄ ˋˏʴ˔ˊˇ˄˖˄ ˁʽ˄ʹˍ˗˄ 
ˋˎˋˁʶˎ˗˄ ˃ˉˇˊˇˏ˄ ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽʹʻˇˏ˄Σ ˁʰʽ ʴʽʰ ˍʹ˄ ˉʰˊʰˁˇ˂ˇˏʻʹˋʹ ˍ˖˄ ʰʻ˂ʹˍʽˁ˗˄ 
ʵˊʰˋˍʹˊʽˇˍʺˍ˖˄Φ ʆʷˍˇʽˇˎ ʶʾʵˇˎˌ ˎˉʹˊʶˋʾʶˌ ˉˊˇˋ˒ʷˊˇˎ˄ ˇʽ ʶ˒ʰˊ˃ˇʴʷˌ bƻƪƛŀ {ǇƻǊǘǎ ¢ǊŀŎƪŜǊΣ 
ˍˇ bƛƪŜ ҌΣ ˍˇ wǳƴ YŜŜǇŜǊ ˁʰʽ ˍˇ 9ƴŘƻƳƻƴŘƻΣ ˇʽ ˇˉˇʾʶˌ ʷ˔ˇˎ˄ ʶˁʰˍˇ˃˃ˏˊʽʰ ˔ˊʺˋˍʶˌΦ ɶ 
˂ʶʽˍˇˎˊʴʽˁˈˍʹˍʰ ʰˎˍ˗˄ ˍ˖˄ ʶ˒ʰˊ˃ˇʴ˗˄ ʶˉʽˍˊʷˉʶʽ ˋˍˇ ˔ˊʺˋˍʹ ˄ʰ ˋˎ˂˂ʷʴʶʽ ʰˎˍˈ˃ʰˍʰ ˍʰ 
ʵʶʵˇ˃ʷ˄ʰ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍʹˌ  ˉˊˇˉˈ˄ʹˋʹˌΣ ˈˉ˖ˌ ˍʹ˄ ˍˇˉˇʻʶˋʾʰΣ ˍʹ˄ ʰˉˈˋˍʰˋʹΣ ˍʹ˄ 
ˍʰ˔ˏˍʹˍʰΣ ˍʹ ʵʽʱˊˁʶʽʰΣ ʺ ˍʹ˄ ˁʰˍʰ˄ʱ˂˖ˋʹ ʻʶˊ˃ʾʵ˖˄ ˁʰʽ ˄ʰ ˍʽˌ ʰˉˇʻʹˁʶˏˋʶʽ ˋˍˇ ʵʽʰˁˇ˃ʽˋˍʺΦ  
 

ɶ ʶ˒ʰˊ˃ˇʴʺ 9ƴŘƻƳƻƴŘƻ ʶˉʽˍˊʷˉʶʽ ˄ʰ ʰˉʶʽˁˇ˄ʽˋˍʶʾ ˋʶ ˉˊʰʴ˃ʰˍʽˁˈ ˔ˊˈ˄ˇ ʹ ʵʽʰʵˊˇ˃ʺ 
ˎˉʰʾʻˊʽʰˌ ʰʻ˂ʹˍʽˁʺˌ ʵˊʰˋˍʹˊʽˈˍʹˍʰˌ ˃ʷˋ˖ ˍˇˎ ʷ˅ˎˉ˄ˇˎ ˍʹ˂ʶ˒˗˄ˇˎΣ ˔ˊʹˋʽ˃ˇˉˇʽ˗˄ˍʰˌ ˍˇ 
ˍˇˎˌ ˔ʱˊˍʶˌ ˍʹˌ Google όDƻƻƎƭŜ aŀǇǎύ ˁʰʽ ˄ʰ ˃ˇʽˊʱʸʶˍʰʽ ˍʰ ʵʶʵˇ˃ʷ˄ʰ ˃ʶ ˍʰ ˁˇʽ˄˖˄ʽˁʱ ʵʾˁˍˎʰΦ 
 

ɾʽʰ ʱ˂˂ʹ ʶ˒ʰˊ˃ˇʴʺ ˉˇˎ ˇ˄ˇ˃ʱʸʶˍʰʽ ½ƻƳōƛŜ wǳƴ ʶ˄ˋ˖˃ʰˍ˗˄ʶʽ ˍˇ ˍʸˈˁʽ˄ʴˁ ˃ʶ ʷ˄ʰ ˉʰʽ˔˄ʾʵʽ 
ˉˇˎ ˉʰˊʷ˔ʶʽ ˎˉʹˊʶˋʾʶˌ ˍˇˉˇʻʶˋʾʰˌ ˁʰʽ ˋ˔ʶˍʾʸʶˍʰʽ ˃ʶ ˍʹ˄ ʱ˃ˎ˄ʰ ʶʵʱ˒ˇˎˌΦ 
 

ʋˊʷ˖ˋʹ 

ɶ ˔ˊʷ˖ˋʹ ˉˇˎ ʲʰˋʾʸʶˍʰʽ ˋʶ ˔˖ˊʽˁʷˌ ˉ˂ʹˊˇ˒ˇˊʾʶˌΣ ʰ˄ʰ˒ʷˊʶˍʰʽ ˋˍʹ˄ ʵˎ˄ʰˍˈˍʹˍʰ ˄ʰ 

˔ˊʶ˗˄ˇ˄ˍʰʽ ʵˎ˄ʰ˃ʽˁʱ ˇʽ ˔ˊʺˋˍʶˌ ˍʹˌ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹˌ ˎˉʹˊʶˋʾʰˌΣ ʰ˄ʱ˂ˇʴʰ ˃ʶ ˍʹ ʻʷˋʹ ˍˇˎˌ ˁʰˍʱ 

ˍʹ ʵʽʱˊˁʶʽʰ ˍʹˌ ˔ˊʺˋʹˌ ʺ ˍʹˌ ˉˊˈˋʲʰˋʹˌ ˋˍʹ˄ ˎˉʹˊʶˋʾʰΦ ʃʰˊʱ ˍˇ ʴʶʴˇ˄ˈˌ ˈˍʽ ʰˎˍʺ ʹ 

ʵʽʰʵʽˁʰˋʾʰ ʻʰ ˃ˉˇˊˇˏˋʶ ˄ʰ ʶ˒ʰˊ˃ˇˋˍʶʾ ˋʶ ˉˇ˂˂ʷˌ ʶˉʽ˔ʶʽˊʺˋʶʽˌΣ ʵˏˇ ˃ʶʴʱ˂ʶˌ ʲʽˇ˃ʹ˔ʰ˄ʾʶˌ 

˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ ʰˎˍʺ˄ ˍʹ˄ ʶˉʽ˂ˇʴʺΦ  

ɶ ˁˏˊʽʰ ʲʽˇ˃ʹ˔ʰ˄ʾʰ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽʶʾ ʰˎˍʺ˄ ˍʹ˄ ʶ˒ʰˊ˃ˇʴʺ ʶʾ˄ʰʽ ˍʰ ˁˎ˕ʶ˂˗ʵʹ ʵʾˁˍˎʰΦ ɶ 

ˍʽ˃ˇ˂ˈʴʹˋʹ ˃ʶ ʲʱˋʹ ˍʹ˄ ˍˇˉˇʻʶˋʾʰΣ ʶˉʽˍˊʷˉʶʽ ˋʶ ˃ʽʰ ʶˍʰʽˊʶʾʰ ˁʽ˄ʹˍʺˌ ˍʹ˂ʶ˒˖˄ʾʰˌ ˄ʰ ˔ˊʶ˗˄ʶʽ 

ʵʽʰ˒ˇˊʶˍʽˁʷˌ ˍʽ˃ʷˌ ˋˍˇˎˌ ˋˎ˄ʵˊˇ˃ʹˍʷˌ ˁʽ˄ʹˍʺˌ ˍʹ˂ʶ˒˖˄ʾʰˌΣ ʹ ˇˉˇʾʰ ʲʰˋʾʸʶˍʰʽ ˋˍʹ˄ ˒ˎˋʽˁʺ 

ˍˇˎˌ ʻʷˋʹΦ ɲʾ˄ʶʽ ˋˍˇˎˌ ˒ˇˊʶʾˌ ʶˁ˃ʶˍʱ˂˂ʶˎˋʹˌ ˍʹˌ ˁʽ˄ʹˍʺˌ ˍʹ˂ʶ˒˖˄ʾʰˌ ˍʹ ʵˎ˄ʰˍˈˍʹˍʰ ˄ʰ 

ʰ˄ˍʰʴ˖˄ʾʸˇ˄ˍʰʽ ʱ˃ʶˋʰ ˃ʶ ˍˇˎˌ ˉʰˊˈ˔ˇˎˌ ˍˇˎ ʵʽˁˍˏˇˎΣ ˔ˊʶ˗˄ˇ˄ˍʰˌ ˍˇˎˌ ˉʶ˂ʱˍʶˌ ˋˍˇ ˋˉʾˍʽ ʺ 

ˋˍʹ˄ ʶˊʴʰˋʾʰ ˃ʶ ˍʽ˃ʷˌ ʰ˄ˍʰʴ˖˄ʽˋˍʽˁʷˌ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍˇˎˌ ˉʰˊˈ˔ˇˎˌ ˍʹˌ ʴˊʰ˃˃ʺˌ ˁʰʽ ˃ʶ 

ˁʰ˄ˇ˄ʽˁˈ ˋˎ˄ˍʶ˂ʶˋˍʺ ˈˍʰ˄ ʰˉˇ˔˖ˊˇˏ˄Φ ɮˎˍʺ ʹ ʵˎ˄ʰˍˈˍʹˍʰ ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ˃ˈ˄ˇ ʰˉˈ ʷ˄ʰ 

˃ʽˁˊˈ ˉˇˋˇˋˍˈ ˍ˖˄ ˒ˇˊʷ˖˄ ʶˁ˃ʶˍʱ˂˂ʶˎˋʹˌ ˁʽ˄ʹˍʺˌ ˍʹ˂ʶ˒˖˄ʾʰˌΦ  

I ˍʽ˃ˇ˂ˈʴʹˋʹ ˃ʶ ʲʱˋʹ ˍʹ˄ ˍˇˉˇʻʶˋʾʰΣ ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ˋʶ ˇˊʽˋ˃ʷ˄ʶˌ ˔˗ˊʶˌ ʴʽʰ ˍˇ ˋˏˋˍʹ˃ʰ 

ʵʽ̌ɻ ʾ˖˄Φ ʅʶ ˇˊʽˋ˃ʷ˄ʶˌ ˔˗ˊʶˌ ʶˉʽˍˊʷˉʶˍʰʽ ˋˍʰ ˇ˔ʺ˃ʰˍʰ ˄ʰ ʶʾ˄ʰʽ ʶ˅ˇˉ˂ʽˋ˃ʷ˄ʰ ˃ʶ ˃ʽʰ ʶʽʵʽˁʺ 

ˋˎˋˁʶˎʺ ʵʽˇʵʾ˖˄ όˉΦ˔Φ hƴ-.ƻŀǊŘ ɾˇ˄ʱʵʶˌ - h.¦ύΣ ˃ʷˋ˖ ˍʹˌ ˇˉˇʾʰˌ ʰ˄ˍʰ˂˂ʱˋˋˇˎ˄ ʵʶʵˇ˃ʷ˄ʰ 

˃ʷˋ˖ ˍˇˎ ʰʷˊʰ ˃ʶ ˋˍʰʻʶˊˇˏˌ ˋˍʰʻ˃ˇˏˌ ʶ˂ʷʴ˔ˇˎΣ ˉˇˎ ʲˊʾˋˁˇ˄ˍʰʽ ˁʰˍʱ ˃ʺˁˇˌ ˍ˖˄ ʵˊˈ˃˖˄ ʺ ˄ʰ 
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ˋˎ˂˂ʱʲˇˎ˄ ˍʰ ʵʶʵˇ˃ʷ˄ʰ ʰˉˈ ˍˇ ʵˇˊˎ˒ˇˊʽˁˈ ˋˏˋˍʹ˃ʰ ʶ˄ˍˇˉʽˋ˃ˇˏ ʻʷˋʹˌΦ ʆˇ ˉˊˈʲ˂ʹ˃ʰ ˃ʶ 

ʰˎˍˈ ˍˇ ʶʾʵˇˌ ˋˎˋˍʹ˃ʱˍ˖˄ ʶʾ˄ʰʽΣ ˈˍʽ ʻʰ ʷˉˊʶˉʶ ˄ʰ ˎˉʱˊ˔ˇˎ˄ ˉˊˈˍˎˉʰ ʴʽʰˍʾ  ˍʰ ˋˎˋˍʺ˃ʰˍʰ 

ˍ˖˄ ʵʽʰ˒ˈˊ˖˄ ˔˖ˊ˗˄ ʵʶ˄ ʶʾ˄ʰʽ ˋˎ˃ʲʰˍʱ ˃ʶˍʰ˅ˏ ˍˇˎˌΦ 

 

Geotagging 

ʍˌ DŜƻǘŀƎƎƛƴƎ ˇˊʾʸʶˍʰʽ ʹ ˉˊˇˋʻʺˁʹ ʴʶ˖˔˖ˊʽˁ˗˄ ˃ʶˍʱ-ʵʶʵˇ˃ʷ˄˖˄ ˋˍʰ ˕ʹ˒ʽʰˁʱ ˃ʷˋʰΣ ˈˉ˖ˌ 

˒˖ˍˇʴˊʰ˒ʾʶˌΣ ʲʾ˄ˍʶˇΣ ˃ʹ˄ˏ˃ʰˍʰΣ ōƭƻƎǎΣ ʽˋˍˇˋʶ˂ʾʵʶˌ ˁʰʽ DŜƻw{{Φ ʅʹ˃ʰ˄ˍʽˁˈˌ ˈʴˁˇˌ ˍˇˎ 

ˉʶˊʽʶ˔ˇ˃ʷ˄ˇˎ ˍ˖˄ ˁˇʽ˄˖˄ʽˁ˗˄ ˃ʷˋ˖˄ ˃ʰʸʽˁʺˌ ʶ˄ʹ˃ʷˊ˖ˋʹˌ ʷ˔ʶʽ ʵʹ˃ʽˇˎˊʴʹʻʶʾ ʰˉˈ ˍˇˎˌ 

˔ˊʺˋˍʶˌΣ ˃ʷˋ˖ ʶ˄ˍˇˉʽˋ˃ˇˏ ˍʹˌ ʻʷˋʹˌ ˍ˖˄ ˁʽ˄ʹˍ˗˄ ˋˎˋˁʶˎ˗˄Φ  

ɶ ˉˊˇˋʻʺˁʹ ʴʶ˖˔˖ˊʽˁ˗˄ ˃ʶˍʱ-ʵʶʵˇ˃ʷ˄˖˄ ʶˉʽˍˊʷˉʶʽ ˍʹ˄ ˉʶˊʽʺʴʹˋʹ ˋˍˇ ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ ˍˇˎ 

ɹˋˍˇˏ ˃ʶ ʴʶ˖ʴˊʰ˒ʽˁˈ ˒ʽ˂ˍˊʱˊʽˋ˃ʰΦ ɳʾ˄ʰʽ ʶˉʾˋʹˌ ʵˎ˄ʰˍˈ˄ ˄ʰ ʰˉʶʽˁˇ˄ʾˋʶʽ ˃ʷˊˇˌ ˍˇˎ 

ˉʶˊʽʶ˔ˇ˃ʷ˄ˇˎΦ ɳʽʵʽˁʷˌ ˋʶ˂ʾʵʶˌ ʰ˄ˍʰ˂˂ʰʴʺˌ ˒˖ˍˇʴˊʰ˒ʽ˗˄ ˉˇˎ ʶˉʽˍˊʷˉˇˎ˄ ˍʹ˄ ˉˊˇˋʻʺˁʹ 

˔˖ˊʽˁʺˌ ˉ˂ʹˊˇ˒ˇˊʾʰˌΣ ʶʾ˄ʰʽ ˉˇ˂ˏ ʵʹ˃ˇ˒ʽ˂ʺ ˋˍˇˎˌ ˔ˊʺˋˍʶˌ ˎˉʹˊʶˋʽ˗˄ ˉˇˎ ʲʰˋʾʸˇ˄ˍʰʽ ˋˍʹ˄ 

ˍˇˉˇʻʶˋʾʰΦ ʇˉʱˊ˔ʶʽ ˃ʽʰ ˋˎ˄ʶ˔ʺˌ ʷˊʶˎ˄ʰ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ ˔ˊʺˋʹ ˍʷˍˇʽ˖˄ ʶʽˁˈ˄˖˄ ʴʽʰ ˍˇ˄ 

ˉˊˇˋʵʽˇˊʽˋ˃ˈ ˍʹˌ ʻʷˋʹˌ ˍˇˎˊʽˋˍʽˁ˗˄ ˋʹ˃ʶʾ˖˄ ʶ˅ˎˉʹˊʷˍʹˋʹˌΦ 

 

 

ʃʰˊʰˁˇ˂ˇˏʻʹˋʹ - ɳ˄ˍˇˉʽˋ˃ˈˌ 

ʁ ʶ˄ˍˇˉʽˋ˃ˈˌ ʻʷˋʹˌ ˋʶ ˉˊʰʴ˃ʰˍʽˁˈ ˔ˊˈ˄ˇ ʶʾ˄ʰʽ ˃ʾʰ ʰˉˈ ˍʽˌ ˉ˂ʷˇ˄ ˔ˊʺˋʽ˃ʶˌ ʶ˒ʰˊ˃ˇʴʷˌ ˍ˖˄ 

ˎˉʹˊʶˋʽ˗˄ ˉˇˎ ʲʰˋʾʸˇ˄ˍʰʽ ˋˍʹ˄ ˍˇˉˇʻʶˋʾʰΦ ɾˉˇˊʶʾ ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽʹʻʶʾ ʴʽʰ ˍʹ˄ 

ˉʰˊʰˁˇ˂ˇˏʻʹˋʹ ʰ˄ʻˊ˗ˉ˖˄Υ ˉʰʽʵʽʱΣ ʰˋʻʶ˄ʶʾˌ ˃ʶ ʱ˄ˇʽʰΣ ˇʽ ˁˊʰˍˇˏ˃ʶ˄ˇʽ ˃ʷˋ˖ ʶʽʵʽˁ˗˄ 

ʲˊʰ˔ʽˇ˂ʽ˗˄Φ ʁʽ ˎˉʹˊʶˋʾʶˌ ʶ˄ˍˇˉʽˋ˃ˇˏ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ʶˉʾˋʹˌ ʴʽʰ ˍʹ˄ ˉʰˊʰˁˇ˂ˇˏʻʹˋʹ ˍ˖˄ 

ʸ˗˖˄Φ 

ʆʰ ˇ˔ʺ˃ʰˍʰ ʶ˄ˍˇˉʽˋ˃ˇˏ ʶʾ˄ʰʽ ˃ʽʰ ʱ˂˂ʹ ʶˎˊʶʾʰ ʶ˒ʰˊ˃ˇʴʺ ˍ˖˄ ˎˉʹˊʶˋʽ˗˄ ʲʰˋʽʸˈ˃ʶ˄˖˄ ˋˍʹ 

˔˖ˊʽˁʺ ˉ˂ʹˊˇ˒ˇˊʾʰΦ ɶ ʶ˒ʰˊ˃ˇʴʺ ʰˎˍʺ ˃ˉˇˊʶʾ ˄ʰ ʰ˒ˇˊʱ ˃ˈ˄ˇ ˇ˔ʺ˃ʰˍʰ ʶ˄ˍˇˉʽˋ˃ˇˏ 

όˋˎˋˍʺ˃ʰˍʰ ʰˋ˒ʰ˂ʶʾʰˌ ˉΦ˔Φ ʰˎˍˇˁʾ˄ʹˍˇύΣ ʰ˂˂ʱ ˁʰʽ ˍˇ˄ ʷ˂ʶʴ˔ˇ ˁʰʽ ˍˇ˄ ˋˎ˄ˍˇ˄ʽˋ˃ˈ ˍˇˎ ˋˎ˄ˈ˂ˇˎ 

ˍ˖˄ ˇ˔ʹ˃ʱˍ˖˄Φ  

ɶ ¦t{ ˃ʾʰ ʰˉˈ ˍʽˌ ˃ʶʴʰ˂ˏˍʶˊʶˌ ˄ʰˎˍʽ˂ʽʰˁʷˌ ʶˍʰʽˊʶʾʶˌ ˍˇˎ ˁˈˋ˃ˇˎΣ ˔ˊʹˋʽ˃ˇˉˇʽʶʾ ˍʰ ʵʽˁʱ ˍʹˌ 

ˋˎˋˍʺ˃ʰˍʰ ˉˇˎ ʲʰˋʾʸˇ˄ˍʰʽ ˋˍʹ˄ ˍˇˉˇʻʶˋʾʰΣ ʴʽʰ ˍʹ ʵʽʰ˔ʶʾˊʽˋʹ ˁʰʽ  ˍʹ ʵʽʰ˄ˇ˃ʺ ˔ʽ˂ʽʱʵ˖˄ 
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ʶ˄ˍˇˉʽˋ˃˗˄Φ ɾʶ ˋˍˈ˂ˇ ˉʱ˄˖ ʰˉˈ сл ллл ˇ˔ʺ˃ʰˍʰΣ ʰˁˈ˃ʹ ˁʰʽ ʹ ʰˉˇʻʺˁʶˎˋʹ ʶ˄ˈˌ ˃ʽ˂ʾˇˎ ʰˉˈ 

ˁʱʻʶ ˁˇ˃˃ʱˍʽ ʰ˄ʱ ʹ˃ʷˊʰ ˋʹ˃ʰʾ˄ʶʽ ˍʹ˄ ʰˉˇˍʰ˃ʾʶˎˋʹ ʶˁʰˍˇ˃˃ˎˊʾ˖˄ ʵˇ˂ʰˊʾ˖˄Φ 

ɶ ˉˈ˂ʹ ˍˇˎ ʃˈˊˍ˂ʰ˄ˍΣ ˔ˊʹˋʽ˃ˇˉˇʽ˗˄ˍʰˌ ˍʹ˄ ʾʵʽʰ ˉ˂ʰˍ˒ˈˊ˃ʰ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʾʹˋʶ ˁʰʽ ˋˍʹ˄ 

ʶ˒ʰˊ˃ˇʴʺ ʶˉʶʾʴˇˎˋʰˌ ʰ˄ʱʴˁʹˌΣ ˉˊˇˋ˒ʷˊʶʽ ˍʹ˄ ˉʰˊʰˁˇ˂ˇˏʻʹˋʹ ˍ˖˄ ˂ʶ˖˒ˇˊʶʾ˖˄ ʰˉˈ ˍˇˎˌ 

ˉˇ˂ʾˍʶˌ ˋʶ ˉˊʰʴ˃ʰˍʽˁˈ ˔ˊˈ˄ˇΦ ʋˊʹˋʽ˃ˇˉˇʽ˗˄ˍʰˌ ˍʹ˄ ʶ˒ʰˊ˃ˇʴʺ t5· .ǳǎΣ ˋʶ ƛtƘƻƴŜ ʺ !ƴŘǊƻƛŘΣ 

˃ˉˇˊʶʾ ˄ʰ ʵʶʽ ˇ ˉˇ˂ʾˍʹˌ ˋˍʹ˄ ˁʽ˄ʹˍʺ ˋˎˋˁʶˎʺΣ ˍʹ˄ ʰˁˊʽʲʺ ˍˇˉˇʻʶˋʾʰ ˍˇˎ ˂ʶ˖˒ˇˊʶʾˇˎ ˁʰʽ ˄ʰ 

ʶʾ˄ʰʽ ˋʾʴˇˎˊˇˌ ʴʽʰ ˍˇ ˉˊˈʴˊʰ˃˃ʰ ˍ˖˄ ˂ʶ˖˒ˇˊʶʾ˖˄Φ 

 

ɳˉʰˎ˅ʹ˃ʷ˄ʹ ʃˊʰʴ˃ʰˍʽˁˈˍʹˍʰ 

ɶ ʶˉʰˎ˅ʹ˃ʷ˄ʹ ˉˊʰʴ˃ʰˍʽˁˈˍʹˍʰ ό!ǳƎƳŜƴǘŜŘ wŜŀƭƛǘȅύ ʶʾ˄ʰʽ ˃ʽʰ ʰˎ˅ʰ˄ˈ˃ʶ˄ʹ ˍʱˋʹ ˋˍʽˌ 

ˎˉʹˊʶˋʾʶˌ ˉˇˎ ʲʰˋʾʸˇ˄ˍʰʽ ˋˍʹ˄ ˍˇˉˇʻʶˋʾʰΦ ʅˎ˄ʵˎʱʸʶʽ ˍˇ˄ ˉˊʰʴ˃ʰˍʽˁˈ ˁʰʽ ˍˇ˄ ʶʽˁˇ˄ʽˁˈ ˁˈˋ˃ˇΣ 

ˋˎ˄ʵˎʱʸˇ˄ˍʰˌ ˍʹ˄ ʶʽˁˈ˄ʰ ˍʹˌ ˁʱ˃ʶˊʰˌΣ ˃ʶ ˍʰ ʶʽˁˇ˄ʽˁʱ ˎˉʶˊʻʶˍʽˁʱ ʶˉʰˎ˅ʹ˃ʷ˄ʰ ʴˊʰ˒ʽˁʱ ʺ 

ˉ˂ʹˊˇ˒ˇˊʾʶˌΦ ɽˈʴ˖ ˍʹˌ ˒ˏˋʹˌ ˍʹˌΣ ʶʾ˄ʰʽ ʵʽʰʵˊʰˋˍʽˁʺ ˁʰʽ ʰˉʶʽˁˇ˄ʾʸʶˍʰʽ ˋʶ о5Φ ɶ ʵʽʱˋˍʰˋʹ ˍʹˌ 

ʴʶ˖ʴˊʰ˒ʽˁʺˌ ˉʶˊʽˇ˔ʺˌ ʶʾ˄ʰʽ ˉˇ˂ˏ ˋʹ˃ʰ˄ˍʽˁʺΣ ˉˊˇˁʶʽ˃ʷ˄ˇˎ ˄ʰ ˉʰˊʰʵ˗ˋʶʽ ˍʽˌ ˋ˔ʶˍʽˁʷˌ 

ˉ˂ʹˊˇ˒ˇˊʾʶˌ ˋˍˇ˄ ˔ˊʺˋˍʹΦ 

 

 

 

ɳʽˁˈ˄ʰ1.3: ʆˇ˃ʶʾˌ ̝ ˊʺˋʹˌ ̱ ˖˄ LBS 
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1.2 ɣʋʅʉʖʉʅʆʗ ɝʚʆʐʑɻ ɼɻʎʅʁʝʈʀʉɻ ʎʐʂʉ ʐʋʌʋʃʀʎʚɻ (Location -

Based Social Networks - LBSN) 

ɴ˄ʰ ˁˇʽ˄˖˄ʽˁˈ ʵʾˁˍˎˇ ˉˇˎ ʲʰˋʾʸʶˍʰʽ ˋˍʹ˄ ˍˇˉˇʻʶˋʾʰΣ ʵʶ˄ ˋʹ˃ʰʾ˄ʶʽ ˃ˈ˄ˇ ˍʹ˄ ˉˊˇˋʻʺˁʹ ˃ʽʰˌ 
ˍˇˉˇʻʶˋʾʰˌ ˋʶ ʷ˄ʰ ˎˉʱˊ˔ˇ˄ ˁˇʽ˄˖˄ʽˁˈ ʵʾˁˍˎˇΣ ʷˍˋʽ ˗ˋˍʶ ˇʽ ˔ˊʺˋˍʶˌ ˄ʰ ˃ˉˇˊˇˏ˄ ˄ʰ 
˃ˇʽˊʱʸˇ˄ˍʰʽ ˍʹ˄ ˍˇˉˇʻʶˋʾʰ ˍˇˎˌΣ ʰ˂˂ʱ ʰˉˇˍʶ˂ʶʾˍʰʽ ʶˉʾˋʹˌ ʰˉˈ ˍʹ ˄ʷʰ ˁˇʽ˄˖˄ʽˁʺ ʵˇ˃ʺΣ ʹ 
ˇˉˇʾʰ ʷ˔ʶʽ ʵʹ˃ʽˇˎˊʴʹʻʶʾ ʰˉˈ ˍʰ ʱˍˇ˃ʰ ˍʰ ˇˉˇʾʰ ˋˎ˄ʵʷˇ˄ˍʰʽ ˃ʶˍʰ˅ˏ ˍˇˎˌ ˃ʷˋ˖ ˍʹˌ ʻʷˋʹˌ ˍˇˎˌ 
ˋˍˇ ˒ˎˋʽˁˈ ˁˈˋ˃ˇΣ ˁʰʻ˗ˌ ʶˉʾˋʹˌ ˁʰʽ ʰˉˈ ˍˇ ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ ˍ˖˄ ˁˇʽ˄˖˄ʽˁ˗˄ ˃ʷˋ˖˄ ˋˍʰ ˇˉˇʾʰ 
ˋˎ˃˃ʶˍʷ˔ˇˎ˄ ˁʰʽ ˉʶˊʽʷ˔ˇˎ˄ ˔˖ˊʽˁʺ ˉ˂ʹˊˇ˒ˇˊʾʰΣ ˈˉ˖ˌ ˇʽ ˒˖ˍˇʴˊʰ˒ʾʶˌΣ ˍʰ ʲʾ˄ˍʶˇ ˁʰʽ ˍʰ 
ˁʶʾ˃ʶ˄ʰΦ ɳʵ˗Σ ʹ ˒ˎˋʽˁʺ ʻʷˋʹ ʰˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈ ˍʹ˄ ʱ˃ʶˋʹ ʻʷˋʹ ˍˇˎ ʰˍˈ˃ˇˎ ˋʶ ˃ʽʰ ʵʶʵˇ˃ʷ˄ʹ 
˔ˊˇ˄ʽˁʺ ˋˍʽʴ˃ʺ ˁʰʽ ʰˉˈ ˍˇ ʽˋˍˇˊʽˁˈ ˍ˖˄ ˍˇˉˇʻʶˋʽ˗˄ ˉˇˎ ʷ˄ʰ ʱˍˇ˃ˇ ʷ˔ʶʽ ˋˎˋˋ˖ˊʶˏˋʶʽ ˋʶ ʷ˄ʰ 
ˇˊʽˋ˃ʷ˄ˇ ˔ˊˇ˄ʽˁˈ ʵʽʱˋˍʹ˃ʰΦ ɳˉʽˉ˂ʷˇ˄Σ ʹ ʰ˂˂ʹ˂ʶ˅ʱˊˍʹˋʹ ʵʶ˄ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˃ˈ˄ˇ ˈˍʽ ʵˏˇ 
ʱˍˇ˃ʰ ˃ˉˇˊʶʾ ˄ʰ ˋˎ˄ˎˉʱˊ˔ˇˎ˄ ˋˍʹ˄ ʾʵʽʰ ˒ˎˋʽˁʺ ˍˇˉˇʻʶˋʾʰ ʺ ˄ʰ  ˃ˇʽˊʱʸˇ˄ˍʰʽ ˉʰˊˈ˃ˇʽˇ 
ʽˋˍˇˊʽˁˈ ˍˇˉˇʻʶˋʽ˗˄Σ ʰ˂˂ʱ ʶˉʾˋʹˌ ˁʰʽ ˍʹ ʴ˄˗ˋʹΣ ˉΦ˔ΦΣ ˁˇʽ˄ʱ ʶ˄ʵʽʰ˒ʷˊˇ˄ˍʰΣ ˁˇʽ˄ʺ 
ˋˎ˃ˉʶˊʽ˒ˇˊʱ ˁʰʽ  ʵˊʰˋˍʹˊʽˈˍʹˍʶˌΣ ˉˇˎ ˉˊˇˁˏˉˍˇˎ˄ ʰˉˈ ˍʹ ʻʷˋʹ ˍˇˎ ʰˍˈ˃ˇˎ όʽˋˍˇˊʾʰύ ˁʰʽ ˍʰ 
ʵʶʵˇ˃ʷ˄ʰ ˉˇˎ ʷ˔ʶʽ ʰ˄ʰˊˍʺˋʶʽ ʶ˄ˋ˖˃ʰˍ˗˄ˇ˄ˍʰˌ ˍʹ˄ ˔˖ˊʽˁʺ ˉ˂ʹˊˇ˒ˇˊʾʰΦ 
 

ʆˇˉˇʻʶˋʾʰ ˁʰʽ ˁˇʽ˄˖˄ʽˁʱ ʵʾˁˍˎʰ 

ǒ ɶ ˍˇˉˇʻʶˋʾʰ ʵʶ˄ ʶʾ˄ʰʽ ˃ˈ˄ˇ ˃ʽʰ ʵʽʱˋˍʰˋʹΣ ʰ˂˂ʱ ˁʰʽ ʷ˄ʰ ˋʹ˃ʰ˄ˍʽˁˈ ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ ˋˍʰ 
ˁˇʽ˄˖˄ʽˁʱ ʵʾˁˍˎʰ ʲʰˋʽʸˈ˃ʶ˄ʰ ˋˍʹ˄ ˍˇˉˇʻʶˋʾʰΦ 

ǒ  ɶ ˍˇˉˇʻʶˋʾʰ ˁʰʽ ˍʰ ˁˇʽ˄˖˄ʽˁʱ ʵʾˁˍˎʰ ό˔ˊʺˋˍʶˌύ ʷ˔ˇˎ˄ ˃ʽʰ ˋ˔ʷˋʹ ʰ˃ˇʽʲʰʾʰˌ ʶ˄ʾˋ˔ˎˋʹˌΦ 
 

ɼˇʽ˄ʺ ˔ˊʺˋʹ ˁʰʽ ɼʰˍʰ˄ˈʹˋʹ 

ǒ ɾʽʰ ˁʰ˂ʺ ʶ˃ˉʶʽˊʾʰ ʵʽʰ˃ˇʽˊʰˋ˃ˇˏ ˉˊˇˋʶ˂ˁˏˇ˄ˍʰˌ ˉʶˊʽˋˋˈˍʶˊʰ ʵʶʵˇ˃ʷ˄ʰ ˉˇˎ 

ʵʹ˃ʽˇˎˊʴˇˏ˄ˍʰʽ ʰˉˈ ˍˇˎˌ ˔ˊʺˋˍʶˌ ʴʽʰ ˁʰˍʰ˄ˈʹˋʹΦ 

ǒ  ɾʽʰ ʲʰʻʽʱ ˁʰˍʰ˄ˈʹˋʹ ˍ˖˄ ˁˇʽ˄˖˄ʽˁ˗˄ ʵʽˁˍˏ˖˄ ʲʰˋʽʸˈ˃ʶ˄˖˄ ˋˍʹ˄ ˍˇˉˇʻʶˋʾʰΣ ˉʰˊʷ˔ʶʽ 

˃ʽʰ ˁʰ˂ˏˍʶˊʹ  ʶ˃ˉʶʽˊʾʰ ʰ˄ˍʰ˂˂ʰʴʺˌ ˃ʶ ˍʹ ˋʶʽˊʱ ˍʹˌΦ 
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ɳʽˁˈ˄ʰ мΦп 

мΦнΦм ʋ˖ˊʽˁʺ ˉ˂ʹˊˇ˒ˇˊʾʰ ˋˍʰ ˁˇʽ˄˖˄ʽˁʱ ʵʾˁˍˎʰ ʲʰˋʽʸˈ˃ʶ˄ʰ ˋˍʹ˄ ˍˇˉˇʻʶˋʾʰ 

ʆʰ ˁˇʽ˄˖˄ʽˁʱ ʵʾˁˍˎʰ ʲʰˋʽʸˈ˃ʶ˄ʰ ˋˍʹ˄ ˍˇˉˇʻʶˋʾʰΣ ˉʶˊʽ˂ʰ˃ʲʱ˄ˇˎ˄ ˔˖ˊʽˁʺ ˉ˂ʹˊˇ˒ˇˊʾʰ ʴʽʰ 

ˍˇˎˌ ˔ˊʺˋˍʶˌ ˍˇˎ ˁˇʽ˄˖˄ʽˁˇˏ ʵʽˁˍˏˇˎ ʴʽʰ ʵʽʱ˒ˇˊʶˌ ˔ˊˇ˄ʽˁʷˌ ˋˍʽʴ˃ʷˌΦ 

ɶ ˔˖ˊʽˁʺ ˉ˂ʹˊˇ˒ˇˊʾʰ ˃ˉˇˊʶʾ ˄ʰ ˉˊˇʷˊ˔ʶˍʰʽ ʰˉˈ ˍʽˌ ʴʶ˖ʴˊʰ˒ʽˁʷˌ ˋˎ˄ˍʶˍʰʴ˃ʷ˄ʶˌ ˋˍʽˌ ˇˉˇʾʶˌ 

ʲˊʽˋˁˈˍʰ˄ ˇ ˔ˊʺˋˍʹˌ ˍʹ ʵʶʵˇ˃ʷ˄ʹ ˔ˊˇ˄ʽˁʺ ˋˍʽʴ˃ʺΣ ʺ ˃ˉˇˊʶʾ ˄ʰ ˉˊˇʷˊ˔ʶˍʰʽ ʰˉˈ ʶ˄˄ˇʽˇ˂ˇʴʽˁʺ ʺ 

ˉ˂ʹˊˇ˒ˇˊʾʰ ˉʶˊʽʶ˔ˇ˃ʷ˄ˇˎΣ ˈˉ˖ˌ ʹ ˇʵˈˌ ʺ ʷ˄ʰ ˋʹ˃ʶʾˇ ʶ˄ʵʽʰ˒ʷˊˇ˄ˍˇˌ ˋˍˇ ˇˉˇʾˇ ʲˊʽˋˁˈˍʰ˄ ˇ 

˔ˊʺˋˍʹˌ ˍʹ ʵʶʵˇ˃ʷ˄ʹ ˔ˊˇ˄ʽˁʺ ˋˍʽʴ˃ʺΦ 

ɶ ˉʰˊʰˁʱˍ˖ ʶʽˁˈ˄ʰ ʵʶʾ˔˄ʶʽ ˉʰˊʰʵʶʾʴ˃ʰˍʰ ˍ˖˄ ʵˏˇ ˍˏˉ˖˄ ˔˖ˊʽˁʺˌ ˉ˂ʹˊˇ˒ˇˊʾʰˌΣ ˉˇˎ ˃ˉˇˊʶʾ 

˄ʰ ʶʾ˄ʰʽ ʵʽʰʻʷˋʽ˃ʹ ˋʶ ʷ˄ʰ ˍʷˍˇʽˇ ˁˇʽ˄˖˄ʽˁˈ ʵʾˁˍˎˇΦ 

 

 

ɳʽˁˈ˄ʰ мΦрΥ ʆˊˈˉˇʽ ʰ˄ʱˁˍʹˋʹˌ ˍʹˌ ˔˖ˊʽˁʺˌ ˉ˂ʹˊˇ˒ˇˊʾʰˌ 

[ˉʹʴʺ: Location Based Sevices, Prashant Krishnamurthy ς Kontantinos Pelechrinis] 
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ʅˍʹ˄ ˉˊ˗ˍʹ ʶʽˁˈ˄ʰ ʹ ˋˎ˄ʶ˔ʺˌ ˍˊˇ˔ʽʱ ʶ˄ˈˌ ˔ˊʺˋˍʹ ˍˇˎ ˁˇʽ˄˖˄ʽˁˇˏ ʵʽˁˍˏˇˎ ˋʰ˄ ˋˎ˄ʱˊˍʹˋʹ ˍˇˎ 

˔ˊˈ˄ˇˎ ˃ˉˇˊʶʾ ˄ʰ ʵʽʰˍʹˊʹʻʶʾ ˁʰʽ ˋˎ˔˄ʱ ʰˉʶʽˁˇ˄ʾʸʶˍʰʽ ˋʶ ˔ʱˊˍʹΦ  

ʅˍʹ ʵʶˏˍʶˊʹ ʶʽˁˈ˄ʰΣ ʹ ˇ˂ˇˁ˂ʹˊ˖˃ʷ˄ʹ ˍˊˇ˔ʽʱ ˍˇˎ ˔ˊʺˋˍʹ ʵʶ˄ ʷ˔ʶʽ ʵʽʰˍʹˊʹʻʶʾΣ ˎˉʱˊ˔ˇˎ˄ ˈ˃˖ˌ 

ʵʽʰˁˊʽˍʷˌ ˉ˂ʹˊˇ˒ˇˊʾʶˌ ʴʽʰ ˍʹ ʻʷˋʹ ˍˇˎ ˋʶ ʵʽʰˁˊʽˍʷˌ ˔ˊˇ˄ʽˁʷˌ ˋˍʽʴ˃ʷˌ ˈˉˇˎ ˇ ˔ˊʺˋˍʹˌ ʺˍʰ˄ 

ˉʰˊ˗˄Φ ɮˎˍˇˏ ˍˇˎ ʶʾʵˇˎˌ ˇʽ ˍˇˉˇʻʶˋʾʶˌ ʷ˔ˇˎ˄ ˉ˂ʹˊˇ˒ˇˊʾʰ ˉʶˊʽʶ˔ˇ˃ʷ˄ˇˎ  όˉΦ˔Φ ˋˍʰʻ˃ˈˌ 

ˍˊʷ˄ˇˎύΣ ʹ ˇˉˇʾʰ ˋˎ˄ʺʻ˖ˌ ʰˉˇˎˋʽʱʸʶʽ ʰˉˈ ˁˇʽ˄˖˄ʽˁʱ ʵʾˁˍˎʰ ˉˇˎ ˉʶˊʽʷ˔ˇˎ˄ ˔˖ˊʽˁʺ 

ˉ˂ʹˊˇ˒ˇˊʾʰΣ ˍʰ ˇˉˇʾʰ ʶʾ˄ʰʽ ʲʰˋʽˋ˃ʷ˄ʰ ˋˍʹ˄ ˍˊˇ˔ʽʱ ˁʾ˄ʹˋʹˌ ˍ˖˄ ˔ˊʹˋˍ˗˄Φ 

ɱʽʰ ˉʰˊʱʵʶʽʴ˃ʰ ˋˍʹ˄ ˉˊ˗ˍʹ ʶʽˁˈ˄ʰ ˒ʰʾ˄ˇ˄ˍʰʽ ˇʽ ˍˊˇ˔ʽʷˌ ˉˇˎ ʷ˔ˇˎ˄ ˉˊʰʴ˃ʰˍˇˉˇʽʺˋʶʽ ʵˏˇ 

˃ʷ˂ʹ ˍˇˎ ʵʽˁˍˏˇˎΦ ɮ˄ ˁʰʽ ˍʰ ʰˊ˔ʽˁʱ ˋʹ˃ʶʾʰΣ ˇʽ ˉˊˇˇˊʽˋ˃ˇʾ ˁʰʽ ˇʽ ʵʽʰʵˊˇ˃ʷˌ ˍˇˎˌ ʶʾ˄ʰʽ 

ʵʽʰʻʷˋʽ˃ʶˌ ˉ˂ʹˊˇ˒ˇˊʾʶˌΣ ʶ˄ˍˇˏˍˇʽˌ ʵʶ˄ ˎˉʱˊ˔ʶʽ ˅ʶˁʱʻʰˊʹ ʶˊ˃ʹ˄ʶʾʰ ʴʽʰ ˍʰ ˋʹ˃ʶʾʰ ˁʰˍʱ ˃ʺˁˇˌ 

ˍʹˌ ˍˊˇ˔ʽʱˌ ˍˇˎˌΦ  

ʅˍʹ ʵʶˏˍʶˊʹ ʶʽˁˈ˄ʰ ʵʶ˄ ʶʾ˄ʰʽ ʵʽʰʻʷˋʽ˃ʶˌ ˇʽ ˍˊˇ˔ʽʷˌ ˍ˖˄ ˔ˊʹˋˍ˗˄Σ ʶʾ˄ʰʽ  ˈ˃˖ˌ ʹ ˉʰˊˇˎˋʾʰ ˍ˖˄ 

˔ˊʹˋˍ˗˄ ˋʶ ʵʽʱ˒ˇˊʶˌ ˇʵˇˏˌΦ ʁ ʵʽʰ˃ˇʽˊʰˋ˃ˈˌ ˍʹˌ ˉʰˊˇˎˋʾʰˌΣ ʰ˄ˍʰˉˇˁˊʾ˄ʶˍʰʽ ˋˍʹ˄ 

ˍʰˎˍˇˉˇʾʹˋʹ ˋˎʴˁʶˁˊʽ˃ʷ˄˖˄ ˇʵ˗˄ ς ˉʶˊʽˇ˔˗˄ ˋˍʽˌ ˇˉˇʾʶˌ ʺˍʰ˄ ˉʰˊˈ˄ˍʰ ˍʰ ʵˏˇ ˃ʷ˂ʹΦ ɼʰʽ ˍʰ 

ʵˏˇ ˃ʷ˂ʹ ʷ˔ˇˎ˄ ʵʹ˃ˇˋʽˇˉˇʽʺˋʶʽ ˍʹ˄ ʶˉʾˋˁʶ˕ʹ ˍˇˎˌ ˋʶ ʷ˄ʰ ˉʱˊˁˇΣ ˎˉˇʵʹ˂˗˄ˇ˄ˍʰˌ ˈˍʽ 

ʰˉˇˍʶ˂ʶʾ ʾˋ˖ˌ ʷ˄ʰ ˋʹ˃ʶʾˇ ʶ˄ʵʽʰ˒ʷˊˇ˄ˍˇˌ ʴʽʰ ʰˎˍʱΦ ʁ ʵʹ˃ˇˋʽˇˉˇʽʺˋʶʽˌ ˍʹˌ ˉʰˊˇˎˋʾʰˌ ˍˇˎ 

˃ʷ˂ˇˎˌ ˃ʶ ˍˇ ˁˈˁˁʽ˄ˇ ˔ˊ˗˃ʰΣ ˎˉˇʵʹ˂˗˄ˇˎ˄ ˈˍʽ ˇ ˋˎʴˁʶˁˊʽ˃ʷ˄ˇˌ ˔ˊʺˋˍʹˌ ʾˋ˖ˌ ˍʰ˅ʾʵʶ˕ʶ ˃ʶ 

ˍˊʷ˄ˇ ʺ ˉʰˊʷ˂ʰʲʶ ˁʱˉˇʽˇ˄ ˍʰ˅ʽʵʽ˗ˍʹ ʰˉˈ ˍˇ˄ ˋˍʰʻ˃ˈ ˍ˖˄ ˍˊʷ˄˖˄Φ 

ɼʱʻʶ ˍˏˉˇˌ ˍʹˌ ˔˖ˊʽˁʺˌ ˉ˂ʹˊˇ˒ˇˊʾʰˌ ʷ˔ʶʽ ˉ˂ʶˇ˄ʶˁˍʺ˃ʰˍʰ ˁʰʽ ˃ʶʽˇ˄ʶˁˍʺ˃ʰˍʰΦ ʁ ˉˊ˗ˍˇˌ ˍˏˉˇˌ 

ˋˎ˂˂ʷʴʶʽ ˍʽˌ ʻʷˋʶʽˌ ˍ˖˄ ʰˍˈ˃˖˄ ˋʶ ʷ˄ʰ ˁˇʽ˄˖˄ʽˁˈ ʵʾˁˍˎˇ ˃ʶ ˉʶˊʽˋˋˈˍʶˊʹ ˂ʶˉˍˇ˃ʷˊʶʽʰ ˋˍʹ˄ 

ʰˁˊʾʲʶʽʰ ˍʹˌ ʻʷˋʹˌΣ ˔˖ˊʾˌ ˈ˃˖ˌ ˄ʰ ʷ˔ʶʽ ˁʰ˃ʾʰ ˋʹ˃ʰˋʽˇ˂ˇʴʽˁʺ ˉ˂ʹˊˇ˒ˇˊʾʰΦ 

ʁ ʵʶˏˍʶˊˇˌ ˍˏˉˇˌ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˉ˂ˇˏˋʽʰ ʶ˄˄ˇʽˇ˂ˇʴʽˁʺ ˉ˂ʹˊˇ˒ˇˊʾʰΣ ʰ˂˂ʱ ʵʶ˄ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ 

ˁʱʻʶ ʻʷˋʹ ˍˇˎ ˃ʷ˂ˇˎˌ ˍˇˎ ˁˇʽ˄˖˄ʽˁˇˏ ʵʽˁˍˏˇˎΣ ˍʹ˄ ˇˉˇʾʰ ʷ˔ʶʽ ʶˉʽˋˁʶ˒ʻʶʾΦ 

 

мΦнΦн ʃʰˊʰʵʶʾʴ˃ʰˍʰ ˁˇʽ˄˖˄ʽˁ˗˄ ʵʽˁˍˏ˖˄ʰ ˃ʶ ʲʱˋʹ ˍʹ˄ ˍˇˉˇʻʶˋʾʰ 

ʃʰˊʰˁʱˍ˖ ʻʰ ʰ˄ʰ˒ʷˊˇˎ˃ʶ ˇˊʽˋ˃ʷ˄ʰ ˁˇʽ˄˖˄ʽˁʱ ʵʾˁˍˎʰ ˍʰ ˇˉˇʾʰ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ ˔˖ˊʽˁʺ 

ˉ˂ʹˊˇ˒ˇˊʾʰ ˁʰʽ ʻʰ ʵ˗ˋˇˎ˃ʶ ˃ʽʰ ˋˏ˄ˍˇ˃ʹ ˉʶˊʽʴˊʰ˒ʺ ˍˇˎˌ ˁʰʽ ˉˇʽˇˌ ʶʾ˄ʰʽ ˇ ˋˁˇˉˈˌ ˍˇˎˌΦ  
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Foursquare 

¢ƻ CƻǳǊǎǉǳŀǊŜ ˎˉˇˋˍʹˊʾʸʶˍʰʽ ˈˍʽ ʷ˔ʶʽ ˉʱ˄˖ ʰˉˈ н ʵʽˋʶˁΦ ʵʹ˃ˇˋʽˇˉˇʽʺˋʶʽˌ ˍˇˉˇʻʶˋʾʰˌΣ ˃ʶ 

ˉʶˊʽˋˋˈˍʶˊˇˎˌ ʰˉˈ нл ʶˁʰˍˇ˃˃ˏˊʽʰ ˔ˊʺˋˍʶˌ ˁʰʽ трлΦллл ʶˉʽ˔ʶʽˊʺˋʶʽˌ ˖ˌ ˃ʷ˂ʹ ˋˍʹ˄ ˎˉʹˊʶˋʾʰ 

ˍˇˎΦ 

ʆˇ CƻǳǊǎǉǳŀǊŜ ˋˍˇ˔ʶˏʶʽ ˄ʰ ˉʰˊʷ˔ʶʽ ˍˈˋˇ ˉˊˇˋ˖ˉʽˁʱ ˈˋˇ ˁʰʽ ʵʽʰ˒ʹ˃ʽˋˍʽˁʱ ˉˊˇ˄ˈ˃ʽʰΦ ɮˉˈ ˍʹ 

˃ʾʰ ʶˉʽˍˊʷˉʶʽ ˋˍˇˎˌ ˔ˊʺˋˍʶˌ ˄ʰ ˃ˉˇˊˇˏ˄ ˄ʰ ʵʽʰ˃ˇʽˊʱʸˇ˄ˍʰʽ ˍʹ˄ ˍˇˉˇʻʶˋʾʰ ˍˇˎˌΣ ˍʽˌ ˉˊˇˍʱˋʶʽˌ 

ˁʰʽ ˍʰ ζƭƛƪŜǎη όʹ ʶ˄ʷˊʴʶʽʰ ˁʰˍʱ ˍʹ˄ ˇˉˇʾʰ ʷ˄ʰˌ ˔ˊʺˋˍʹˌ ʵʹ˂˗˄ʶʽ ˈˍʽ ˍˇˎ ʰˊʷˋʶʽ ˁʱˍʽύ ˍˇˎˌ ˃ʶ 

ˍˇˎˌ ˒ʾ˂ˇˎˌ ˁʰʽ ˋˍʹ ˋˎ˄ʷ˔ʶʽʰ ˇʽ ˒ʾ˂ˇʽ ˍˇˎˌ ˄ʰ ˃ˉˇˊˇˏ˄ ˄ʰ ˁʱ˄ˇˎ˄ ˄ʷʶˌ ˉˊˇˍʱˋʶʽˌ ʴʽʰ ˃ʷˊʹ ˁʰʽ 

ʵˊʰˋˍʹˊʽˈˍʹˍʶˌΦ 

ɮˉˈ ˍʹ˄ ʱ˂˂ʹ ˃ʶˊʽʱ ʶˉʽˍˊʷˉʶʽ ˋˍʽˌ ʶˉʽ˔ʶʽˊʺˋʶʽˌ ˄ʰ ˃ˉˇˊˇˏ˄ ˄ʰ ʰ˄ʰˁʰ˂ˏˉˍˇˎ˄ ʵˎ˄ʹˍʽˁˇˏˌ 

ˉʶ˂ʱˍʶˌΣ ˄ʰ ˉʰˊʷ˔ˇˎ˄ ˉˊˇˋ˒ˇˊʷˌ ˁʰʽ ˄ʰ ʵʹ˃ʽˇˎˊʴˇˏ˄ ˍˇ ʶ˄ʵʽʰ˒ʷˊˇ˄ ˍ˖˄ ˔ˊʹˋˍ˗˄ ʴʽʰ ˁʱˉˇʽˇ 

ˉˊˇʿˈ˄ ʺ ˉʶˊʽˇ˔ʺΦ 

ʆˇ CƻǳǊǎǉǳŀǊŜ ʶˉʽˍˊʷˉʶʽ ˋˍʽˌ ˒ʾˊ˃ʶˌ ˁʰʽ ˋʶ ˃ʹ ˁʶˊʵˇˋˁˇˉʽˁʷˌ ʶˉʽ˔ʶʽˊʺˋʶʽˌ ˄ʰ ˁʶˊʵʾʸˇˎ˄ ʰˉˈ 

ˍʹ˄ ˉˊˇ˗ʻʹˋʹ ˃ʷˋ˖ ˍ˖˄ ŎƘŜŎƪƛƴǎΦ 

ɾʶˊʽˁʷˌ ˉʶˊʽˉˍ˗ˋʶʽˌ ˃ʶ˂ʷˍʹˌ ʰˉˈ ˍˇ CƻǳǊǎǉǳŀǊŜ ʵʶʾ˔˄ˇˎ˄ ˉ˖ˌ ʵʽʰ˒ˇˊʶˍʽˁʷˌ ˃ʶˍʰ˅ˏ ˍˇˎˌ 

ʶˉʽ˔ʶʽˊʺˋʶʽˌΣ ˈˉ˖ˌ ˍʰ ˍʹ˂ʶˇˉˍʽˁʱ ˁʰ˄ʱ˂ʽʰΣ ˍʰ ˉʶˊʽˇʵʽˁʱΣ ˇʽ ʰʶˊˇˉˇˊʽˁʷˌ ʶˍʰʽˊʾʶˌ ˁʰʽ ˃ʹ 

ˁʶˊʵˇˋˁˇˉʽˁʷˌ ʶˉʽ˔ʶʽˊʺˋʶʽˌ ˃ˉˇˊˇˏ˄ ˄ʰ ʶˉ˖˒ʶ˂ʹʻˇˏ˄Σ ˃ʶ ˍˇ ˄ʰ ˍˊʰʲˇˏ˄ ˍʹ˄ ˉˊˇˋˇ˔ʺ 

ʰˍˈ˃˖˄ ˍʰ ˇˉˇʾʰ ʶʾ˄ʰʽ ˉʰˊˈ˄ˍʰ ˋʶ ˃ʽʰ ˉʶˊʽˇ˔ʺ ʶ˄ʵʽʰ˒ʷˊˇ˄ˍˇˌ ˁʰʽ ˃ˉˇˊˇˏ˄ ˄ʰ ʶ˅ʰˉ˂˗ˋˇˎ˄ 

˃ʽʰ ˂ʷ˅ʹ ˋˍʹ˄ ˁˇʽ˄˖˄ʾʰ ˃ʷˋ˖ ˍ˖˄ ˒ʾ˂˖˄ ˍˇˎˌΦ 

 

Yelp  

¢ƻ ¸ŜƭǇ ˅ʶˁʾ˄ʹˋʶ ˖ˌ ˃ʽʰ ʽˋˍˇˋʶ˂ʾʵʰ ʴʽʰ ʶˉʽ˔ʶʽˊʺˋʶʽˌ ˁʰʽ ˉ˂ʷˇ˄ ʷ˔ʶʽ ʶˉʶˁˍʰʻʶʾ ˋʶ ʷ˄ʰ ˁˇʽ˄˖˄ʽˁˈ 

ʵʾˁˍˎˇ ʲʰˋʽʸˈ˃ʶ˄ˇ ˋˍʹ˄ ˍˇˉˇʻʶˋʾʰΦ 

ʆˇ ¸ŜƭǇ ˎˉˇˋˍʹˊʾʸʶʽ ˈˍʽ ʶʾ˔ʶ тм ʶˁʰˍˇ˃˃ˏˊʽʰ ˃ˇ˄ʰʵʽˁˇˏˌ ʶˉʽˋˁʷˉˍʶˌ ˍˇ ˉˊ˗ˍˇ ˍʶˍˊʱ˃ʹ˄ˇ ˍˇˎ 

нлмнΣ ˁʰʽ ˍˇ ʶˉʽ˔ʶʽˊʹ˃ʰˍʽˁˈ ˍˇˎ ˃ˇ˄ˍʷ˂ˇ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ʵʽʰ˒ʹ˃ʾˋʶʽˌ ʴʽʰ ˉ˖˂ʺˋʶʽˌ ˍˇˉʽˁ˗˄ 

ʶˉʽ˔ʶʽˊʺˋʶ˖˄Σ ʶ˄˗ ʶˉʽˍˊʷˉʶʽ ˉʰˊʱ˂˂ʹ˂ʰ ŎƘŜŎƪ-ƛƴǎΣ ˁˊʽˍʽˁʺ ˁʰʽ ˂ˇʽˉʷˌ ʶ˄ʷˊʴʶʽʶˌ ˋˍˇˎˌ ˔ˊʺˋˍʶˌ 

ˍˇˎΦ 
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Facebook Places 

¢ƻ CŀŎŜōƻƻƪ ʰ˄ʰˁˇʾ˄˖ˋʶ ˍʹ˄ ˎˉʹˊʶˋʾʰ tƭŀŎŜǎ ˋˍʽˌ му ɮˎʴˇˏˋˍˇˎ нлмлΦ ɳʾ˄ʰʽ ʷ˄ʰ 

˔ʰˊʰˁˍʹˊʽˋˍʽˁˈΣ ˉˇˎ ʶˉʽˍˊʷˉʶʽ ˋˍˇˎˌ ˔ˊʺˋˍʶˌ ˄ʰ ˁʱ˄ˇˎ˄ ϦŎƘŜŎƪ ƛƴϦ ˋˍˇ CŀŎŜōƻƻƪ 

˔ˊ́ˋʽ˃ˇˉˇʽ˗˄ˍʰˌ ˃ʽʰ ˒ˇˊʹˍʺ ˋˎˋˁʶˎʺ ʶˉʽˍˊʷˉˇ˄ˍʰˌ ˋˍˇˎˌ ˒ʾ˂ˇˎˌ ˍˇˎ ˔ˊʺˋˍʹ ˄ʰ ˅ʷˊˇˎ˄ ˉˇˏ 

ʲˊʾˋˁˇ˄ˍʰʽ ˍʹ ʵʶʵˇ˃ʷ˄ʹ ˔ˊˇ˄ʽˁʺ ˋˍʽʴ˃ʺΦ  

ʆˇ˄ ɿˇʷ˃ʲˊʽˇ ˍˇˎ нлмлΣ ˍˇ CŀŎŜōƻƻƪ ʰ˄ʰˁˇʾ˄˖ˋʶ ˍʹ˄ ˎˉʹˊʶˋʾʰ ζ5ŜŀƭǎηΣ ʷ˄ʰ ˎˉˇˋˏ˄ˇ˂ˇ ˍˇˎ 

άtƭŀŎŜǎ έ Σ ʹ ˇˉˇʾʰ ʶˉʽˍˊʷˉʶʽ ˋˍˇˎˌ ˔ˊʺˋˍʶˌ ˄ʰ ˁʱ˄ˇˎ˄ ŎƘŜŎƪ-ƛƴ ʰˉˈ ʶˋˍʽʰˍˈˊʽʰΣ ˋˇˏˉʶˊ 

˃ʱˊˁʶˍΣ ˃ˉʰˊ ˁʰʽ ˁʰ˒ʶˍʷˊʽʶˌΣ ˔ˊʹˋʽ˃ˇˉˇʽ˗˄ˍʰˌ ˃ʽʰ ʶ˒ʰˊ˃ˇʴʺ ˋʶ ˃ʽʰ ˁʽ˄ʹˍʺ ˋˎˋˁʶˎʺ ˁʰʽΣ ˋˍʹ 

ˋˎ˄ʷ˔ʶʽʰΣ ˄ʰ ˁʶˊʵʾʸˇˎ˄ ʶˁˉˍ˗ˋʶʽˌΣ ˁˇˎˉˈ˄ʽʰΣ ˁʰʽ ʶ˂ʶˏʻʶˊʰ ʶ˃ˉˇˊʶˏ˃ʰˍʰΦ ɮˎˍʺ ʹ ˂ʶʽˍˇˎˊʴʾʰ 

ʵʽʰˍʾʻʶˍʰʽ ˋˍʹ˄ ʰʴˇˊʱ ˖ˌ ˃ʽʰ ˕ʹ˒ʽʰˁʺ ʷˁʵˇˋʹ ˍʹˌ ˁʱˊˍʰˌ ˉʽˋˍˈˍʹˍʰˌ ʺ ˁˇˎˉˈ˄ʽ ˈˉˇˎ ˇ 

ˉʶ˂ʱˍʹˌ ˉʰʾˊ˄ʶʽ ˖ˌ ʰ˄ˍʰ˃ˇʽʲʺΣ ʴʽʰ ˍʹ˄ ˉʽˋˍʺ ʰʴˇˊʰˋˍʽˁʺ ˋˎ˃ˉʶˊʽ˒ˇˊʱ ˍˇˎΦ  

ʅˍʽˌ мл ʁˁˍ˖ʲˊʾˇˎ ˍˇˎ нлмлΣ ˍˇ ζtƭŀŎŜǎη  ʷʴʽ˄ʶ ʵʽʰʻʷˋʽ˃ˇ ˋˍˇ .ƭŀŎƪ.ŜǊǊȅΣ  ˍˇ ƛtƘƻƴŜ ˁʰʽ ˍˇ 

!ƴŘǊƻƛŘΦ ɯ˂˂ˇʽ ˔ˊʺˋˍʶˌΣ ˋˎ˃ˉʶˊʽ˂ʰ˃ʲʰ˄ˇ˃ʷ˄˖˄ ˍ˖˄ ˔ˊʹˋˍ˗˄ ˍ˖˄ ²ƛƴŘƻǿǎ aƻōƛƭŜΣ ˉˊʷˉʶʽ ˄ʰ 

˔ˊʹˋʽ˃ˇˉˇʽʺˋˇˎ˄ ʷ˄ʰ ˉˊˈʴˊʰ˃˃ʰ ˉʶˊʽʺʴʹˋʹˌ I¢a[р ˁʰʽ ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ ˍʽˌ ʻʷˋʶʽˌ ˍˇˎˌ 

˃ʷˋ˖ ˍʹˌ ʽˋˍˇˋʶ˂ʾʵʰˌ ˍˇˎ CŀŎŜōƻƻƪ ¢ƻǳŎƘΦ  

ʆˇ CŀŎŜōƻƻƪ tƭŀŎŜǎ ʰ˄ʰ˒ʷˊʻʹˁʶ ˈˍʽ ʻʰ ʵʽʰˁˇˉʶʾ ˋˍʽˌ нп ɮˎʴ нлммΣ ʰ˂˂ʱ ˂ʶʽˍˇˏˊʴʹˋʶ ʶˁ ˄ʷˇˎ  

ˍˇ˄ ɿˇʷ˃ʲˊʽˇ ˍˇˎ нлмпΣ ˋˎ˃ˉʶˊʽ˂ʰ˃ʲʱ˄ˇ˄ˍʰˌ ˉ˂ʷˇ˄ ˍʹ˄ ʰ˄ʰˁʱ˂ˎ˕ʹ ˍ˃ʹ˃ʱˍ˖˄Σ  ˍˇˉˇʻʶˋʾʶˌ 

ˉˊˇˋʴʶʾ˖ˋʹˌ ˋʶ ˉˈ˂ʶʽˌΣ ʶˊ˖ˍʺ˃ʰˍʰ ʴˊʱ˒ˇˎ ʰ˄ʰʸʺˍʹˋʹˌ ˁʰʽ ˍʹ ʵʹ˃ʽˇˎˊʴʾʰ ˉʶˊʽʶ˔ˇ˃ʷ˄ˇˎ 

˃ʷˋ˖ ˍ˖˄ ˔ˊʹˋˍ˗˄Φ 

 

Pinterest 

¢ƻ tƛƴǘŜǊŜǎǘ ʶʾ˄ʰʽ ˃ʽʰ ʵ˖ˊʶʱ˄ ʽˋˍˇˋʶ˂ʾʵʰ ˉˇˎ ʰˉʰʽˍʶʾ ʶʴʴˊʰ˒ʺ ʴʽʰ ˄ʰ ˍˇ ˔ˊʹˋʽ˃ˇˉˇʽʺˋʶʽ 

ˁʱˉˇʽˇˌΦ ʁʽ ˔ˊʺˋˍʶˌ ˃ˉˇˊˇˏ˄ ˄ʰ ʰ˄ʶʲʱˋˇˎ˄Σ ˄ʰ ʰˉˇʻʹˁʶˏˋˇˎ˄Σ ˄ʰ ˍʰ˅ʽ˄ˇ˃ʺˋˇˎ˄Σ ˁʰʽ ˄ʰ 

ʵʽʰ˔ʶʽˊʾʸˇ˄ˍʰʽ ˍʽˌ ʶʽˁˈ˄ʶˌ ʴ˄˖ˋˍʷˌ ˖ˌ ˁʰˊ˒ʾˍˋʶˌ - Ǉƛƴǎ ˁʰʽ ˍˇ ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ ʱ˂˂˖˄ ˃ʷˋ˖˄ όˉΦ˔ΦΣ 

ʲʾ˄ˍʶˇ ˁʰʽ ʶʽˁˈ˄ʶˌύ ˃ʷˋʰ ʰˉˈ ˋˎ˂˂ˇʴʷˌ ʴ˄˖ˋˍʷˌ ˖ˌ ˉʾ˄ʰˁʶˌ ʰ˄ʰˁˇʽ˄˗ˋʶ˖˄ όǇƛƴōƻŀǊŘǎύΦ  

¢ƻ  tƛƴǘŜǊŜǎǘ ʶ˄ʶˊʴʶʾ ˖ˌ ʶ˅ʰˍˇ˃ʽˁʶˎ˃ʷ˄ʹ ˉ˂ʰˍ˒ˈˊ˃ʰ ˉˇ˂ˎ˃ʷˋ˖˄Φ ʁʽ ˔ˊʺˋˍʶˌ ˃ˉˇˊˇˏ˄ ˄ʰ 

ˉʶˊʽʹʴʹʻˇˏ˄ ˋˍˇ ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ ˍ˖˄ ʱ˂˂˖˄ ˋˍʹ˄ ˁʶ˄ˍˊʽˁʺ ˋʶ˂ʾʵʰΦ ʁʽ ˔ˊʺˋˍʶˌ ˃ˉˇˊˇˏ˄ ˋˍʹ 

ˋˎ˄ʷ˔ʶʽʰ ˄ʰ ʰˉˇʻʹˁʶˏˋˇˎ˄ ʶˉʽ˃ʷˊˇˎˌ ˁʰˊ˒ʾˍˋʶˌ ˋʶ ʷ˄ʰ˄ ʰˉˈ ˍˇˎˌ ʵʽˁˇˏˌ ˍˇˎˌ ˉʾ˄ʰˁʶˌΣ 

˔ˊʹˋʽ˃ˇˉˇʽ˗˄ˍʰˌ ˍˇ ˁˇˎ˃ˉʾ Ϧtƛƴ LǘϦΦ ʁʽ ˉʾ˄ʰˁʶˌ ʰ˄ʰˁˇʽ˄˗ˋʶ˖˄ ˋˎ˄ʺʻ˖ˌ ˇˊʴʰ˄˗˄ˇ˄ˍʰʽ ˃ʶ 

ʲʱˋʹ ʷ˄ʰ ˁʶ˄ˍˊʽˁˈ ʻʷ˃ʰΦ 
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 ʁʽ ˔ˊʺˋˍʶˌ ˃ˉˇˊˇˏ˄ ˄ʰ ˉˊˇˋ˖ˉˇˉˇʽʺˋˇˎ˄ ˍʹ˄ ʶ˃ˉʶʽˊʾʰ ˍˇˎˌ ˃ʶ ˍˇ tƛƴǘŜǊŜǎǘΣ ˃ʶ ˍˇ ˄ʰ 

ζˁʰˊ˒ʽˍˋ˗˄ˇˎ˄η ˋˍˇʽ˔ʶʾʰΣ ʵʹ˃ʽˇˎˊʴ˗˄ˍʰˌ ˉʾ˄ʰˁʶˌΣ ʺ ʰ˂˂ʹ˂ʶˉʽʵˊ˗˄ˍʰˌ ˃ʶ ˍʰ ˎˉˈ˂ˇʽˉʰ ˃ʷ˂ʹΦ 

ɾʶ ʰˎˍˈ˄ ˍˇ˄ ˍˊˈˉˇΣ ʶ˃˒ʰ˄ʾʸʶʽ ˃ˇ˄ʰʵʽˁʱΣ ʶ˅ʰˍˇ˃ʽˁʶˎ˃ʷ˄ʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰΦ  

ʆˇ ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ ˃ˉˇˊʶʾ ʶˉʾˋʹˌ ˄ʰ ʲˊʶʻʶʾ ʶˁˍˈˌ ˍˇˎ tƛƴǘŜǊŜǎǘ ˁʰʽ ˄ʰ ˒ˇˊˍ˖ʻʶʾ ˋʶ ʷ˄ʰ˄ ˉʾ˄ʰˁʰΦ 

ʁʽ ˔ˊʺˋˍʶˌ ʷ˔ˇˎ˄ ʶˉʾˋʹˌ ˍʹ ʵˎ˄ʰˍˈˍʹˍʰ ˄ʰ ˋˍʶʾ˂ˇˎ˄ ˃ʽʰ ˁʰˊ˒ʾˍˋʰ ˋʶ ʱ˂˂ˇˎˌ ˔ˊʺˋˍʶˌ ˍˇˎ 

tƛƴǘŜǊŜǎǘ ˁʰʽ ˋˍˇˎˌ ˂ˇʴʰˊʽʰˋ˃ˇˏˌ ʹ˂ʶˁˍˊˇ˄ʽˁˇˏ ˍʰ˔ˎʵˊˇ˃ʶʾˇˎ ˃ʷˋ˖ ˍˇˎ ˁˇˎ˃ˉʽˇˏ ϦSend". 

ʆˇ tƛƴǘŜǊŜǎǘ ʵʶ˄ ˉʰˊʱʴʶʽ ʵʽˁˈ ˍˇˎ ˉʶˊʽʶ˔ˈ˃ʶ˄ˇΣ ʰ˂˂ʱ ˍˇ ʰ˄ˍ˂ʶʾ ʰˉˈ ˉˇ˂˂ʷˌ ˉʹʴʷˌ ʴˏˊ˖ ʰˉˈ ˍˇ 
ʵʽʰʵʾˁˍˎˇ ˁʰʽ ˍˇ ˁʰˍʰˊˍʾʸʶʽ ˋʶ ˃ʽʰ ʲˇ˂ʽˁʺ ˍˇˉˇʻʶˋʾʰ ʴʽʰ ˍˇˎˌ ˔ˊʺˋˍʶˌΦ ɾʶ ˍʹ ˃ʶˍʰ˒ˇˊʱ 
ˉ˂ʹˊˇ˒ˇˊʽ˗˄ ʰˉˈ ˃ʽʰ ˉʶˊʽˇˊʽˋ˃ʷ˄ʹ ˉˊˈˋʲʰˋʹ ˋʶ ˃ʽʰ ˉʽˇ ʰ˄ˇʽˁˍʺ ʵʹ˃ˈˋʽʰ ˋ˒ʰʾˊʰΣ ˍˇ ˁˈˋˍˇˌ 
ˍ˖˄ ˋˎ˄ʰ˂˂ʰʴ˗˄ ˉ˂ʹˊˇ˒ˇˊʽ˗˄ ʷ˔ʶʽ ˃ʶʽ˖ʻʶʾ ʵˊʰˋˍʽˁʱΦ 
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ɞʉʝʐʂʐɻ ςʂ ɀ Twitter  

ʅˍʹ ʵʶˏˍʶˊʹ ʶ˄ˈˍʹˍʰ ˉʶˊʽʴˊʱ˒ʶˍʰʽ ˉʽˇ ʰ˄ʰ˂ˎˍʽˁʱ ʹ ˔ˊʺˋʹ ˁʰʽ ʹ ˂ʶʽˍˇˎˊʴʾʰ ˍˇˎ ¢ǿƛǘǘŜǊΣ ˍˇ 

ˇˉˇʾˇ ˁʰʽ ʻʰ ˔ˊʹˋʽ˃ˇˉˇʽʺˋˇˎ˃ʶ ʴʽʰ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ˍʹˌ ʶ˒ʰˊ˃ˇʴʺˌΦ 

ʅˍˇ ˍʷ˂ˇˌ ˍˇˎ ˁʶ˒ʰ˂ʰʾˇˎ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˁʱˉˇʽʰ ˋˍʰˍʽˋˍʽˁʱ ˁʰʽ ʵʹ˃ˇʴˊʰ˒ʽˁʱ ˋˍˇʽ˔ʶʾʰ ʰˉˈ 

ˉʰ˂ʰʽˈˍʶˊʶˌ ʷˊʶˎ˄ʶˌ ʴˏˊ˖ ʰˉˈ ˍʹ ˔ˊʺˋʹ ˍˇˎ ¢ǿƛǘǘŜǊΣ ˁʰʽ ʶʽˁˈ˄ʶˌ ˔ʰˊˍ˗˄ ˈˉˇˎ ˇˉˍʽˁˇˉˇʽʶʾˍʰʽ 

ʹ ˔ˊʺˋʹ ˍˇˎ ˋʶ ˉʰʴˁˈˋ˃ʽʰ ˁ˂ʾ˃ʰˁʰΦ 

 

ςȢρ ɛɻʎʅʆʘʏ ɳʉʉʋʅʀʏ 

φȢυȢυ ɤʚɾɻ ʇʝɾʅɻ ɾʅɻ ʐʋ 4×ÉÔÔÅÒ 

ʆˇ Twitter ʰ˄ʰ˒ʷˊʶˍʰʽ ˋˎ˔˄ʱ ˖ˌ ˃ʽʰ ʵʽʰʵʽˁˍˎʰˁʺ ˎˉʹˊʶˋʾʰ ˁˇʽ˄˖˄ʽˁʺˌ ʵʽˁˍˏ˖ˋʹˌ ʰ˂˂ʱ ˁʰʽ 
˖ˌ ˃ʽʰ ƳƛŎǊƻōƭƻƎƎƛƴƎ ˎˉʹˊʶˋʾʰΦ 
 

ɹʵˊˏʻʹˁʶ ˍˇ нллс ʰˉˈ ˍˇ˄ WŀŎƪ 5ƻǊǎŜȅ ˁʰʽ ˍˇ˄ .ƛȊ {ǘƻƴŜΦ ʆˇ ˔ʰˊʰˁˍʹˊʽˋˍʽˁˈ ˍʹˌ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹˌ 
ˎˉʹˊʶˋʾʰˌ ʶʾ˄ʰʽ ʰ˄ˍʰ˂˂ʰʴʺ ˋˏ˄ˍˇ˃˖˄ ˃ʹ˄ˎ˃ʱˍ˖˄ ˍ˖˄ ˔ˊʹˋˍ˗˄ όʷ˖ˌ мпл ˔ʰˊʰˁˍʺˊʶˌύ Σ ˉˇˎ 
ˇ˄ˇ˃ʱʸˇ˄ˍʰʽ tweets.  
 

ʁʽ ʶʴʴʶʴˊʰ˃˃ʷ˄ˇʽ ˔ˊʺˋˍʶˌ ˃ˉˇˊˇˏ˄ ˄ʰ ʵʽʰʲʱʸˇˎ˄ ˁʰʽ ˄ʰ ˋˍʷ˂˄ˇˎ˄ ǘǿŜŜǘǎΣ ʶ˄˗ ˇʽ ˃ʹ 
ʶʴʴʶʴˊʰ˃˃ʷ˄ˇʽ ˔ˊʺˋˍʶˌ ˃ˉˇˊˇˏ˄ ʰˉ˂ʱ ˄ʰ ˍʰ ʵʽʰʲʱˋˇˎ˄Φ  
ɳˉʽˉ˂ʷˇ˄ ˃ˉˇˊˇˏ˄ ˄ʰ ˉʶˊʽ˂ʰ˃ʲʱ˄ˇˎ˄ ˋˎ˄ʵʷˋ˃ˇˎˌ ˉˊˇˌ ʱ˂˂ˇ ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ ˋˍʰ ǘǿŜŜǘǎΣ ˁʰʽ ʹ 
˃ʶˍʱʵˇˋʹ ˍˇˎˌ ˃ˉˇˊʶʾ ˄ʰ ʶʾ˄ʰʽ ʵʹ˃ˈˋʽʰ ʺ ʽʵʽ˖ˍʽˁʺΦ 
ɶ ˎˉʹˊʶˋʾʰ ʴˊʺʴˇˊʰ ʰˉʷˁˍʹˋʶ ˉʰʴˁˈˋ˃ʽʰ ʵʹ˃ˇˍʽˁˈˍʹˍʰΣ ˃ʶ ˉʶˊʽˋˋˈˍʶˊˇˎˌ ʰˉˈ м00 
ʶˁʰˍˇ˃˃ˏˊʽʰ ˔ˊʺˋˍʶˌΣ ˇʽ ˇˉˇʾˇʽ ˍˇ нлмн ʵʹ˃ˇˋʾʶˎˋʰ˄ опл ʶˁʰˍˇ˃˃ˏˊʽʰ ǘǿŜŜǘǎ ʰ˄ʱ ʹ˃ʷˊʰΦ ɶ 
ˎˉʹˊʶˋʾʰ ˔ʶʽˊʾʸʶˍʰʽ ʶˉʾˋʹˌ мслллллллл ʶˊ˖ˍʺ˃ʰˍʰ ʰ˄ʰʸʺˍʹˋʹˌ ʰ˄ʱ ʹ˃ʷˊʰΦ  
ʆˇ нлмо ˍˇ ¢ǿƛǘǘŜǊ ʰˉˇˍʷ˂ʶˋʶ ˃ʾʰ ʰˉˈ ˍʽˌ ʵʷˁʰ ˉʽˇ ʶˉʽˋˁʷ˕ʽ˃ʶˌ ʽˋˍˇˋʶ˂ʾʵʶˌΣ ˁʰʽ ʷ˔ʶʽ 
˔ʰˊʰˁˍʹˊʽˋˍʶʾ ˖ˌ ζˍˇ {a{ ˍˇˎ ɲʽʰʵʽˁˍˏˇˎηΦ  
ɮˉˈ ˍˇ ɾʱʽˇ ˍˇˎ нлмрΣ ˍˇ ¢ǿƛǘǘŜǊ ʷ˔ʶʽ ˉʶˊʽˋˋˈˍʶˊˇˎˌ ʰˉˈ рлл ʶˁʰˍˇ˃˃ˏˊʽʰ ˔ˊʺˋˍʶˌΣ ʶˁ ˍ˖˄ 
ˇˉˇʾ˖˄ ˉʶˊʽˋˋˈˍʶˊˇʽ ʰˉˈ олн ʶˁʰˍˇ˃˃ˏˊʽʰ ʶʾ˄ʰʽ ʶ˄ʶˊʴˇʾ ˔ˊʺˋˍʶˌΦ 
 

ɲʽʰˋʹ˃ˈˍʹˍʶˌΣ ʵʹ˃ˇˋʽˇʴˊʱ˒ˇʽΣ ˉˇ˂ʽˍʽˁˇʾ ˁʰʽ ʱ˂˂ʰ ʵʹ˃ˈˋʽʰ ˉˊˈˋ˖ˉʰ ʷ˔ˇˎ˄ ʶʵˊʰʽ˗ˋʶʽ ʷ˄ʰ˄ 
ˋʹ˃ʰ˄ˍʽˁˈ ʰˊʽʻ˃ˈ ˔ˊʹˋˍ˗˄ ˉˇˎ ˋˎ˄ʵʷˇ˄ˍʰʽ ˃ʰʸʾ ˍˇˎˌ ˃ʷˋ˖ ¢ǿƛǘǘŜǊΦ  
ʆʰ ɾʷˋʰ ɾʰʸʽˁʺˌ ɳ˄ʹ˃ʷˊ˖ˋʹˌ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˍˇ ¢ǿƛǘǘŜǊ ˖ˌ ʷ˄ʰ ˍˊˈˉˇ ʴʽʰ ˄ʰ 
˃ʶˍʰʵʾʵˇˎ˄ ˁʱˉˇʽʰ ʷˁˍʰˁˍʹ ʶʾʵʹˋʹΦ 
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2.1.2 Tweets 

ʆʰ ǘǿŜŜǘǎ ʶʾ˄ʰʽ ˉˊˇʶˉʽ˂ʶʴ˃ʷ˄ʰ ˄ʰ ʶʾ˄ʰʽ ˇˊʰˍʱ ʰˉˈ ˈ˂ˇˎˌΣ ʰ˂˂ʱ ˇʽ ʰˉˇˋˍˇ˂ʶʾˌ ˍˇˎˌ ˃ˉˇˊˇˏ˄ 

˄ʰ ˉʶˊʽˇˊʾˋˇˎ˄ ˍʹ˄ ʻʷʰˋʹ ˍ˖˄ ˃ʹ˄ˎ˃ʱˍ˖˄ ˃ˈ˄ˇ ˋˍˇˎˌ ˔ˊʺˋˍʶˌ ˉˇˎ ˍˇˎˌ ζʰˁˇ˂ˇˎʻˇˏ˄η ʺ 

ʰ˂˂ʽ˗ˌ ˈˉ˖ˌ ˂ʷʴˇ˄ˍʰʽ ŦƻƭƭƻǿŜǊǎ ʺ ʰˁˈ˂ˇˎʻˇʽΦ ʁʽ ˔ˊʺˋˍʶˌ ʷ˔ˇˎ˄ ˍʹ ʵˎ˄ʰˍˈˍʹˍʰ ˄ʰ 

˃ˉ˂ˇˁʱˊˇˎ˄ ˁʱˉˇʽˇ˄ ʺ ˉʶˊʽˋˋˈˍʶˊˇˎˌ ʰˁˈ˂ˇˎʻˇˏˌ ˍˇˎˌΦ 

ʁʽ ˔ˊʺˋˍʶˌ ˃ˉˇˊˇˏ˄ ˄ʰ ʰˉˇˋˍʶʾ˂ˇˎ˄ ˁʱˉˇʽˇ ǘǿŜŜǘ ˃ʷˋ˖ ˍʹˌ ʽˋˍˇˋʶ˂ʾʵʰˌ ˍˇˎ ¢ǿƛǘǘŜǊΣ ˃ʷˋ˖ 

ˋˎ˃ʲʰˍ˗˄ ʶ˅˖ˍʶˊʽˁ˗˄ ʶ˒ʰˊ˃ˇʴ˗˄  ʴʽʰ ʷ˅ˎˉ˄ʰ ˍʹ˂ʷ˒˖˄ʰΣ ʺ ˃ʷˋ˖ ˋˏ˄ˍˇ˃ˇˎ ˃ʹ˄ˏ˃ʰˍˇˌ ό{a{ύ 

ˉˇˎ ʵʽʰˍʾʻʶ˄ˍʰʽ ˋʶ ˇˊʽˋ˃ʷ˄ʶˌ ˔˗ˊʶˌΦ  

ʆˇ retweeting ʶʾ˄ʰʽ ˈˍʰ˄ ʷ˄ʰ ǘǿŜŜǘ ˉˊˇ˖ʻʶʾˍʰʽ ˃ʷˋ˖ ˍˇˎ ¢ǿƛǘǘŜǊ ʰˉˈ ˍˇˎˌ ʱ˂˂ˇˎˌ ˔ˊʺˋˍʶˌΦ 

ʆʰ ǘǿŜŜǘǎ ˁʰʽ ˍʰ ǊŜǘǿŜŜǘǎ ˃ˉˇˊˇˏ˄ ˄ʰ ˉʰˊʰˁˇ˂ˇˎʻˇˏ˄ˍʰʽ ˗ˋˍʶ ˄ʰ ˁʰˍʰ˂ʱʲʶʽ ˁʱˉˇʽˇˌ ˉˇʽʰ 

ʶʾ˄ʰʽ ˍʰ ˉʽˇ ʵʹ˃ˇ˒ʽ˂ʺΦ ɳ˄˗ ʹ ˎˉʹˊʶˋʾʰ ʶʾ˄ʰʽ ʵ˖ˊʶʱ˄Σ ʹ ˉˊˈˋʲʰˋʹ ˃ʷˋ˖ {a{ ˃ˉˇˊʶʾ ˄ʰ 

ʶˉʽʲʰˊˎ˄ʻʶʾ ˃ʶ ˍʷ˂ʹ ˉʰˊˇ˔ʺˌ ˎˉʹˊʶˋʽ˗˄ ˁʽ˄ʹˍʺˌ ˍʹ˂ʶ˒˖˄ʾʰˌΦ  

ʆˇ ¢ǿƛǘǘŜǊ ʶˉʽˍˊʷˉʶʽ ˋˍˇˎˌ ˔ˊʺˋˍʶˌ ˄ʰ ʶ˄ʹ˃ʶˊ˗˄ˇˎ˄ ˍˇ ˉˊˇ˒ʾ˂ ˍˇˎˌ ˃ʷˋ˖ ˍˇˎ ˁʽ˄ʹˍˇˏ ˍˇˎˌ 

ˍʹ˂ʶ˒˗˄ˇˎΣ ʶʾˍʶ ˃ʷˋ˖ ˃ʹ˄ˎ˃ʱˍ˖˄ ˁʶʽ˃ʷ˄ˇˎ ʺ ʶ˒ʰˊ˃ˇʴʷˌ ʴʽʰ ʷ˅ˎˉ˄ʶˌ ˁʽ˄ʹˍʷˌ ˋˎˋˁʶˎʷˌΦ 

ʅˏ˃˒˖˄ʰ ˃ʶ ʷˊʶˎ˄ʰ ˉˇˎ ʵʹ˃ˇˋʽʶˏʻʹˁʶ ˍˇ˄ ɮˉˊʾ˂ʽˇ ˍˇˎ нлмп ˉʶˊʾˉˇˎ ˍˇ пп ˍˇʽˌ ʶˁʰˍˈ ˍ˖˄ 

˂ˇʴʰˊʽʰˋ˃˗˄ ˔ˊʹˋˍ˗˄ ʵʶ˄ ʷ˔ˇˎ˄ ʴˊʱ˕ʶʽ ˉˇˍʷ ˁʱˉˇʽˇ ǘǿŜŜǘΦ 

 

φȢυȢφȢυ ɩʀʍʅʀʔʝʈʀʉʋ 

ɶ ˋˍʰˍʽˋˍʽˁʺ ʶˍʰʽˊʾʰ tŜŀǊ !ƴŀƭȅǘƛŎǎ ˍˇˎ ʅʰ˄ ɮ˄ˍˈ˄ʽˇΣ ˋʶ ʷˊʶˎ˄ʰ ˉˇˎ ˉˊʰʴ˃ʰˍˇˉˇʾʹˋʶ  ˁʰˍʱ ˍʹ 

ʵʽʱˊˁʶʽʰ ˃ʽʰˌ ˉʶˊʽˈʵˇˎ ʵˏˇ ʶʲʵˇ˃ʱʵ˖˄ ˍˇ˄ ɮˏʴˇˎˋˍˇ ˍˇˎ нллф ˃ʶˍʰ˅ˏ ммΥлл ˉ˃ - 17:лл ˃˃Σ 

ʰ˄ʷ˂ˎˋʶ нллл ǘǿŜŜǘǎ όˉˇˎ ˉˊˇʷˊ˔ˇ˄ˍʰʽ ʰˉˈ ˍʽˌ ɶ˄˖˃ʷ˄ʶˌ ʃˇ˂ʽˍʶʾʶˌ ˁʰʽ ʶʾ˄ʰʽ ˋˍʹ˄ ʰʴʴ˂ʽˁʺ 

ʴ˂˗ˋˋʰύ ˁʰʽ ˍʰ ˔˗ˊʽˋʶ ˋˍʽˌ ˉʰˊʰˁʱˍ˖ ʷ˅ʽ ˁʰˍʹʴˇˊʾʶˌ ˃ʶ ʲʱˋʹ ˍˇ ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ ˍˇˎˌΥ 

    ɯˋˁˇˉʹ ˒˂ˎʰˊʾʰ  - 40% 

    ʅˎʸʺˍʹˋʹ - 38% 

    Pass-˃ʰʸʾ ʰ˅ʾʰ - 9% 

    ɮˎˍˇˉˊˇʲˇ˂ ̋- 6% 

    Spam - 4% 

    ɳʽʵʺˋʶʽˌ - 4% 

ʃʰˊʱ ˍˇ˄  ʰ˄ˇʽˁˍˈ ʽˋ˔ˎˊʽˋ˃ˈ ˍˇˎ WŀŎƪ 5ƻǊǎŜȅ ˈˍʽ ʷ˄ʰ ˃ʺ˄ˎ˃ʰ ˋˍˇ ¢ǿƛǘǘŜǊ ʶʾ˄ʰʽ  ζ˃ʽʰ ˋˏ˄ˍˇ˃ʹ 

ʷˁˊʹ˅ʹ ʶˉˇˎˋʽ˖ʵ˗˄  ˉ˂ʹˊˇ˒ˇˊʽ˗˄ηΣ ˇ  ʶˊʶˎ˄ʹˍʺˌ  ˁˇʽ˄˖˄ʽˁʺˌ ʵʽˁˍˏ˖ˋʹˌ ɿˍʱ˄ʰ ɾˉˈʽ˄ˍ 
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ʰ˄ˍʰˉˇˁˊʾʻʹˁʶ ˋˍʹ˄ ʷˊʶˎ˄ʰ ˍʹˌ tŜŀǊ  !ƴŀƭȅǘƛŎǎ ˃ʶ ˍˇ ʶˉʽ˔ʶʾˊʹ˃ʰ ˈˍʽ ʰˎˍˈ ˉˇˎ ˇʽ ʶˊʶˎ˄ʹˍʷˌ 

ˍʹˌ  tŜŀǊ ˔ʰˊʰˁˍʺˊʽˋʰ˄ ˖ˌ ζʱˋˁˇˉʹ ˒˂ˎʰˊʾʰηΣ ˔ʰˊʰˁˍʹˊʾʸʶˍʰʽ ˁʰ˂ˏˍʶˊʰ ˖ˌ ζˁˇʽ˄˖˄ʽˁʺ 

ˉʶˊʽˉˇʾʹˋʹη ˁʰʽ κ ʺ ζ ˉʶˊʽ˒ʶˊʶʽʰˁʺ ˋˎ˄ʶʾʵʹˋʹηΦ ό ˃ʶ ʰˎˍˈ˄ ˍˇ˄ ˔ʰˊʰˁˍʹˊʽˋ˃ˈ ʰ˄ʰ˒ʷˊʶˍʰʽ 

ˋˍˇˎˌ ˔ˊʺˋˍʶˌ ˇʽ ˇˉˇʾˇʽ ʻʷ˂ˇˎ˄ ˄ʰ ʴ˄˖ˊʾʸˇˎ˄ ˍʽ ˋˁʷ˒ˍˇ˄ˍʰʽ ˁʰʽ ʰʽˋʻʱ˄ˇ˄ˍʰʽ  ˇʽ ˎˉˈ˂ˇʽˉˇʽ 

ʴˏˊ˖ ˍˇˎˌ ˍʹ ʵʶʵˇ˃ʷ˄ʹ ˔ˊˇ˄ʽˁʺ ˋˍʽʴ˃ʺΣ  ʰˁˈ˃ʰ ˁʰʽ ˈˍʰ˄ ʹ ˋˎ˄-ˉʰˊˇˎˋʾʰ ˍˇˎˌ ʵʶ˄ ʶʾ˄ʰʽ 

ˎˉʰˊˁˍʺύΦ 

ʁ˃ˇʾ˖ˌ Σ ˃ʽʰ ʷˊʶˎ˄ʰ ˍ˖˄ ˔ˊʹˋˍ˗˄ ˍˇˎ ¢ǿƛǘǘŜǊ ʵʽʰˉʾˋˍ˖ˋʶ ˈˍʽ ʷ˄ʰˌ ˉʽˇ ˋˎʴˁʶˁˊʽ˃ʷ˄ˇˌ 

ˁˇʽ˄˖˄ʽˁˈˌ ˊˈ˂ˇˌ ˉʶˊ˄˗˄ˍʰˌ ˋˍʰ ˃ʹ˄ˏ˃ʰˍʰ ˁʱˉˇʽˇ˄ ˎˉʶˊ - ̀ ˏ˄ʵʶˋ˃ˇΣ ʶʾ˄ʰʽ ˃ʽʰ ˉˊˇˋʵˇˁʾʰ 

ˍ˖˄ ˔ˊʹˋˍ˗˄ ˄ʰ ˋˎ˄ʵʶʻˇˏ˄  ʰ˃ˇʽʲʰʾʰ ˃ʶ  ˍˇˎˌ ʰˁˈ˂ˇˎʻˇˏˌ ˍˇˎˌΦ 

            

ɳʽˁˈ˄ʰ нΦмΥ ʆʰ˅ʽ˄ˈ˃ʹˋʹ ˍˇˎ ˉʶˊʽʶ˔ˇ˃ʷ˄ˇˎ ˍ˖˄ ǘǿŜŜǘǎ ˋˏ˃˒˖˄ʰ ˃ʶ ˍʹ˄ tŜŀǊ !ƴŀƭȅǘƛŎǎ 

         

2.1.2.2 Hashtags 

ʁʽ ˔ˊʺˋˍʶˌ ˃ˉˇˊˇˏ˄ ˄ʰ ˇ˃ʰʵˇˉˇʽʺˋˇˎ˄ ˍʽˌ ʵʹ˃ˇˋʽʶˏˋʶʽˌ ˍˇˎˌ ˃ʶ ʲʱˋʹ ˍˇ ʻʷ˃ʰ ʺ ˍˇ˄ ʶʾʵˇˌ 

ˍˇˎˌΣ  ˃ʶ ˍʹ ˔ˊʺˋʹ ˍ˖˄ hashtags - ˂ ʷ˅ʶʽˌ ʺ ˒ˊʱˋʶʽˌ ˉˇˎ ʰˊ˔ʾʸˇˎ˄ʶ ˃ʶ ˍˇ ˉˊˈʻʶ˃ʰ Ϧ#". 

ʆʰ ƘŀǎƘǘŀƎǎ ˂ʶʽˍˇˎˊʴˇˏ˄ ˖ˌ ʶˍʽˁʷˍʶˌ ˁʰʽ ʰ˄ʰ˒ʷˊˇ˄ˍʰʽ ˋʶ ˁʱˉˇʽˇ ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ ˇˊʽˋ˃ʷ˄˖˄ 

ˋˎ˄ˇ˃ʽ˂ʽ˗˄ ˉˇˎ ˂ʰ˃ʲʱ˄ˇˎ˄ ˔˗ˊʰ ˋˍˇ ¢ǿƛǘǘŜǊΦ ɾʶ ʰˎˍˈ ˍˇ˄ ˍˊˈˉˇ ˎˉˇʵʹ˂˗˄ʶˍʰʽ ʷ˄ʰ ʻʷ˃ʰ 

ˉˇˎ ʻʶ˖ˊʶʾˍʰʽ ˈˍʽ ʰ˅ʾʸʶʽ ˁʱˉˇʽˇˌ ˄ʰ ˋˎʸʹˍʺˋʶʽ ʴʽʰ ʰˎˍˈΦ 
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ʁʽ ˂ʷ˅ʶʽˌ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ˃ʶˍʱ ˍˇ ƘŀǎƘǘŀƎ ˃ˉˇˊˇˏ˄ ˄ʰ ʰ˄ʰʸʹˍʹʻˇˏ˄ ʴʽʰˍʾ ˍˇ ¢ǿƛǘǘŜǊ 

˃ˉˇˊʶʾ ˄ʰ ˍʽˌ ˉʰˊʰˁˇ˂ˇˎʻʶʾΦ ɼʱ˄ˇ˄ˍʰˌ  ˁ˂ʽˁ ˋʶ ʷ˄ʰ ˋˎʴˁʶˁˊʽ˃ʷ˄ˇ ƘŀǎƘǘŀƎΣ ˇ ˔ˊʺˋˍʹˌ ʻʰ ʶʾ˄ʰʽ  

ˋʶ ʻʷˋʹ ˄ʰ ʵʶʽ ˈ˂ʰ ˍʰ ǘǿŜŜǘǎ ˉˇˎ ʷ˔ˇˎ˄ ʶˉʾˋʹˌ ˔ˊʹˋʽ˃ˇˉˇʽʺˋʶʽ ˍˇ ˋˎʴˁʶˁˊʽ˃ʷ˄ˇ ƘŀǎƘǘŀƎΦ 

ɳʾ˄ʰʽ ʷ˄ʰˌ ˃ʹ˔ʰ˄ʽˋ˃ˈˌ ˇ˃ʰʵˇˉˇʾʹˋʹˌ ˉˇˎ ʶˉʽˍˊʷˉʶʽ ˋˍˇ˄ ˔ˊʺˋˍʹ ˄ʰ ˉʱˊʶʽ ˍʹ˄ ʰʾˋʻʹˋʹ ˍʹˌ 

ˁˇʽ˄ʺˌ ʴ˄˗˃ʹˌΣ  ˋ˔ʶˍʽˁʱ ˃ʶ ʷ˄ʰ ˋˎʴˁʶˁˊʽ˃ʷ˄ˇ ʻʷ˃ʰ ʺ ˉˊˈʲ˂ʹ˃ʰΦ 

 

ɮˎˍˈˌ ʶʾ˄ʰʽ ʷ˄ʰˌ ˉˇ˂ˏ ʲˇ˂ʽˁˈˌ ˍˊˈˉˇˌΣ ˗ˋˍʶ ˁʱˉˇʽˇˌ ˄ʰ ˉʱˊʶʽ ˃ʷˊˇˌ ˋʶ ʷ˄ʰ ʻʷ˃ʰ ˉˇˎ ʷ˔ʶʽ 

ˍˈˋˇ ʶˎˊʶʾʰ ʰˉʺ˔ʹˋʹ ˈˉ˖ˌ ʴʽʰ ˉʰˊʱʵʶʽʴ˃ʰ ˍˇ ІhǊƎŀƴƛŎCƻƻŘΦ 

ʁ˃ˇʾ˖ˌΣ ˍˇ ˋˏ˃ʲˇ˂ˇ Ϧ@Ϧ ˉˇˎ ʰˁˇ˂ˇˎʻʶʾˍʰʽ ʰˉˈ ʷ˄ʰ ˈ˄ˇ˃ʰ ˔ˊʺˋˍʹΣ ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ʴʽʰ ˄ʰ 

ʰ˄ʰ˒ˇˊʱ ʺ ʰˉʱ˄ˍʹˋʹ ˋʶ ʱ˂˂ˇˎˌ ˔ˊʺˋˍʶˌΦ  

ɱʽʰ ˍʹ˄ ʶˉʰ˄ʱ˂ʹ˕ʹ ʰˉˇˋˍˇ˂ʺˌ ʶ˄ˈˌ ˃ʹ˄ˏ˃ʰˍˇˌ ʰˉˈ ʷ˄ʰ˄ ʱ˂˂ˇ ˔ˊʺˋˍʹ ˍˇˎ ¢ǿƛǘǘŜǊ ˁʰʽ ˍˇ 

˃ˇʾˊʰˋ˃ʱ ˍˇˎ ˃ʶ ˍˇˎˌ ŦƻƭƭƻǿŜǊǎ ˍˇˎΣ ˇ ˔ˊʺˋˍʹˌ ˃ˉˇˊʶʾ ˄ʰ ˁʱ˄ʶʽ ˁ˂ʽˁ ˋˍˇ ˁˇˎ˃ˉʾ retweet ʁ ˄ˍˈˌ 

ˍˇˎ ¢ǿŜŜǘ . 

 

 

φȢυȢφȢχ ɝʂʈʋʒʅʇʙ ɡʘʈɻʐɻ 

ɾʽʰ ˂ʷ˅ʹΣ ˒ˊʱˋʹ ʺ ʷ˄ʰ ʻʷ˃ʰ ˉˇˎ ʰ˄ʰ˒ʷˊʶˍʰʽ ˋʶ ˃ʶʴʰ˂ˏˍʶˊˇ ˉˇˋˇˋˍˈ ʰˉˈ ˍʰ ˎˉˈ˂ˇʽˉʰ 

ʰ˄ʰ˒ʷˊʶˍʰʽ ˖ˌ  ζˍˊʷ˔ˇ˄ ʻʷ˃ʰη ʺ ʰ˂˂ʽ˗ˌ ζǘǊŜƴŘƛƴƎ ǘƻǇƛŎηΦ ʆʰ ˍˊʷ˔ˇ˄ˍʰ ʻʷ˃ʰˍʰ ʴʾ˄ˇ˄ˍʰʽ 

ʵʹ˃ˇ˒ʽ˂ʺΣ ʶʾˍʶ ˃ʷˋ˖ ˃ʽʰˌ ˋˎ˄ˍˇ˄ʽˋ˃ʷ˄ʹˌ ˉˊˇˋˉʱʻʶʽʰˌ ʰˉˈ ˍˇˎˌ ˔ˊʺˋˍʶˌΣ ʶʾˍʶ ˂ˈʴ˖ ʶ˄ˈˌ 

ʴʶʴˇ˄ˈˍˇˌ ˉˇˎ ˖ʻʶʾ ˍˇˎˌ ʰ˄ʻˊ˗ˉˇˎˌ ˄ʰ ˃ʽ˂ʺˋˇˎ˄ ʴʽʰ ʷ˄ʰ ˋˎʴˁʶˁˊʽ˃ʷ˄ˇ ʻʷ˃ʰΦ 

ʆʰ ʻʷ˃ʰˍʰ ʰˎˍʱ ʲˇʹʻˇˏ˄ ˍˇ ¢ǿƛǘǘŜǊ ˁʰʽ ˍˇˎˌ ˔ˊʺˋˍʶˌ ˍˇˎ ˄ʰ ˁʰˍʰ˂ʱʲˇˎ˄ ˍʽ ˋˎ˃ʲʰʾ˄ʶʽ ˋˍˇ˄ 

ˁˈˋ˃ˇ ˁʰʽ ˉˇʽʶˌ ʶʾ˄ʰʽ ˇʽ ʰˉˈ˕ʶʽˌ ˍ˖˄ ʰ˄ʻˊ˗ˉ˖˄ ʴʽʰ ˍˇ ʶˁʱˋˍˇˍʶ ˍˊʷ˔ˇ˄ ʻʷ˃ʰΦ 

ʆʰ ʵʹ˃ˇ˒ʽ˂ʺ ʻʷ˃ʰˍʰ ʶʾ˄ʰʽ ˃ʶˊʽˁʷˌ ˒ˇˊʷˌ ˍˇ ʰˉˇˍʷ˂ʶˋ˃ʰ ˍ˖˄ ˋˎ˄ˍˇ˄ʽˋ˃ʷ˄˖˄ ˉˊˇˋˉʰʻʶʽ˗˄ 

ˁʰʽ ˔ʶʽˊʰʴ˗ʴʹˋʹˌ ʰˉˈ ˉˊˇ - ʶ˒ʺʲˇˎˌ ˁʰʽ ʷ˒ʹʲˇˎˌΣ ˇʽ ˇˉˇʾˇʽ ʶʾ˄ʰʽ ˇˉʰʵˇʾ ˇˊʽˋ˃ʷ˄˖˄ 

ʵʽʰˋʹ˃ˇˍʺˍ˖˄ ʺ ˉˇ˂ʽˍʽˋˍʽˁ˗˄ ˒ʰʽ˄ˇ˃ʷ˄˖˄Σ ʽʵʽʰʾˍʶˊʰ ˍˊʰʴˇˎʵʽˋˍ˗˄Σ ˍʰʽ˄ʽ˗˄ ˁʰʽ 

˃ˎʻʽˋˍˇˊʹ˃ʱˍ˖˄Φ 

ʆˇ ¢ǿƛǘǘŜǊ ʷ˔ʶʽ ʰ˂˂ʱ˅ʶʽ ˍˇ˄ ʰ˂ʴˈˊʽʻ˃ˇ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ʴʽʰ ˍʰ ʵʹ˃ˇ˒ʽ˂ʺ ʻʷ˃ʰˍʰ ˁʰˍʱ ˍˇ 

ˉʰˊʶ˂ʻˈ˄Σ ʴʽʰ ˄ʰ ʶ˃ˉˇʵʾˋʶʽ ʰˎˍˇˏ ˍˇˎ ʶʾʵˇˎˌ ˍʹ ˔ʶʽˊʰʴ˗ʴʹˋʹΣ ˔˖ˊʾˌ ˈ˃˖ˌ ʽʵʽʰʾˍʶˊʹ ʶˉʽˍˎ˔ʾʰΦ 

ʆʰ ˉʽˇ ʵʹ˃ˇ˒ʽ˂ʺ ˍˊʷ˔ˇ˄ˍʰ ʻʷ˃ʰˍʰ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˋʶ ˃ʽʰ ˉ˂ʰʿ˄ʺ ˃ˉʱˊʰ ˋˍʹ˄ ʰˊ˔ʽˁʺ ˋʶ˂ʾʵʰ 

ˍˇˎ ¢ǿƛǘǘŜǊ - ʶʾˍʶ ˍʰ ˉʽˇ ʵʹ˃ˇ˒ʽ˂ʺ ʻʷ˃ʰˍʰ ˉʰʴˁˇˋ˃ʾ˖ˌΣ ʺ ˇʽ ˍˊʷ˔ˇ˄ˍʰ  ʻʷ˃ʰˍʰ ˋʶ ˍˇˉʽˁˈ 

ʶˉʾˉʶʵˇΦ 
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ʅ˔ʶˍʽˁʱ ˃ʶ ˍʰ ˍˊʷ˔ˇ˄ˍʰ ʻʷ˃ʰˍʰ ˍˇˎ ¢ǿƛǘǘŜǊ ʷ˔ˇˎ˄ ˎˉʱˊ˅ʶʽ ˇˊʽˋ˃ʷ˄ʶˌ ʰ˄ˍʽˉʰˊʰʻʷˋʶʽˌΥ 

ʆˇ ¢ǿƛǘǘŜǊ ʷ˔ʶʽ ˂ˇʴˇˁˊʾ˄ʶʽ ƘŀǎƘǘŀƎǎ ˉˇˎ ˁʱˉˇʽˇʽ ʱ˂˂ˇʽ ˔ˊʺˋˍʶˌ ʲˊʺˁʰ˄ ˉˊˇˋʲ˂ʹˍʽˁʱΦ 

ʆʷˍˇʽʰ ˉʰˊʰʵʶʾʴ˃ʰˍʰ ʶʾ˄ʰʽ ˍʰ ƘŀǎƘǘŀƎǎ І¢ƘŀǘǎŀŦǊƛŎŀƴ  ˁʰʽ ІǘƘƛƴƎǎŘŀǊƪƛŜǎǎŀȅ ˉˇˎ ˍˇ TǿƛǘǘŜǊ ˍʰ 

˂ˇʴˈˁˊʽ˄ʶ ˁʰˍˈˉʽ˄ ˉʰˊʰˉˈ˄˖˄ ˍ˖˄ ˔ˊʹˋˍ˗˄Φ 

ʇˉʱˊ˔ˇˎ˄ ˃ʱ˂ʽˋˍʰ ʽˋ˔ˎˊʽˋ˃ˇʾ ˈˍʽ ˍˇ ¢ǿƛǘǘŜǊ ʰ˒ʰʾˊʶˋʶ ʰˉˈ ˍʹ ˂ʾˋˍʰ ˍˇˎ ˃ʶ ˍʰ ʵʹ˃ˇ˒ʽ˂ʺ 

ʻʷ˃ʰˍʰΣ ˍˇ ƘŀǎƘǘŀƎ  ІbŀahƛƴIȅŘ ˁʰʽ ˉˊˈˋʻʶˋʶ ʷ˄ʰ ƘŀǎƘǘŀƎ ˎˉˈ ˍʹ˄ ʰʽʴʾʵʰ ˍˇˎ ɹ˄ʵʽˁˇˏ 

ɳʻ˄ʽˁˇˏ ɼˇʴˁˊʷˋˇˎΦ 

 

 

ɳʽˁˈ˄ʰ нΦнΥ ʋ˗ˊʶˌ ˁʰʽ ˉˈ˂ʶʽˌ ˃ʶ ˍˇˉʽˁʱ ʵʹ˃ˇ˒ʽ˂ʺ ʻʷ˃ʰˍʰ ˋˍˇ ¢ǿƛǘǘŜǊ 

. 

 

ςȢς ɯʍʙʎʂ ʐʋʑ 4×ÉÔÔÅÒ 

φȢφȢυ +ɻʐʗʐɻʊʂ 

ʆˇ ¢ǿƛǘǘŜǊ ˁʰˍʰˍʱˋˋʶˍʰʽ ˖ˌ ˃ʾʰ ʰˉˈ ˍʽˌ ʵʷˁʰ ʽˋˍˇˋʶ˂ʾʵʶˌ ˃ʶ ˍʹ ˃ʶʴʰ˂ˏˍʶˊʹ ʶˉʽˋˁʶ˕ʽ˃ˈˍʹˍʰ 

ˋʶ ˈ˂ˇ ˍˇ˄ ˁˈˋ˃ˇΣ ˋˏ˃˒˖˄ʰ ˃ʶ ˍʹ˄ ʰ˄ʱ˂ˎˋʹ ˍʹˌ ʶˍʰʽˊʾʰˌ !ƭŜȄŀ ʴʽʰ ˍʹ˄ ˁʾ˄ʹˋʹ ˋˍˇ˄ ˉʰʴˁˈˋ˃ʽˇ 

ʽˋˍˈΦ 
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ɼʱʻʶ ʵʶˎˍʶˊˈ˂ʶˉˍˇΣ ˁʰˍʱ ˃ʷˋˇ ˈˊˇΣ ˉʶˊʾˉˇˎ сΦллл ǘǿŜŜǘǎ ʰˉˇˋˍʷ˂˂ˇ˄ˍʰʽ ˋˍˇ ¢ǿƛǘǘŜǊΣ ˍˇ 

ˇˉˇʾˇ ʰ˄ˍʽˋˍˇʽ˔ʶʾ ˋʶ ˉʱ˄˖ ʰˉˈ орлΦллл ǘǿŜŜǘǎ ʰ˄ʱ ˂ʶˉˍˈΣ рлл ʶˁʰˍˇ˃˃ˏˊʽʰ ǘǿŜŜǘǎ ʰ˄ʱ ʹ˃ʷˊʰ 

ˁʰʽ ˉʶˊʾˉˇˎ нлл ʵʽˋʶˁʰˍˇ˃˃ˏˊʽʰ ǘǿŜŜǘǎ ʰ˄ʱ ʷˍˇˌΦ ʁ ˉʰˊʰˁʱˍ˖ ˉʾ˄ʰˁʰˌ ʵʶʾ˔˄ʶʽ ˍˇ˄ ʰˊʽʻ˃ˈ 

ˍ˖˄ ǘǿŜŜǘǎ ʰ˄ʱ ʹ˃ʷˊʰ ˋʶ ˇ˂ˈˁ˂ʹˊʹ ˍʹ˄ ʽˋˍˇˊʾʰ ˍˇˎ ¢ǿƛǘǘŜǊΥ 

 

 

ɳʽˁˈ˄ʰ нΦоΥ ɲʽʱʴˊʰ˃˃ʰ ˃ʶ ˍˇ˄ ʰˊʽʻ˃ˈ ˍ˖˄ ǘǿŜŜǘǎ ˉˇˎ ʰˉˇˋˍʷ˂˂ˇ˄ˍʰʽ ˁʰʻʹ˃ʶˊʽ˄ʱ 

ʅˍʹ ˋˏ˄ˍˇ˃ʹ ʽˋˍˇˊʾʰ ˍˇˎ ¢ǿƛǘǘŜǊΣ ˉʺʴʰ˃ʶ ʰˉˈ рΦллл ǘǿŜŜǘǎ ʰ˄ʱ ʹ˃ʷˊʰ ˍˇ нллт ˋˍʰ рлл 

ʶˁʰˍˇ˃˃ˏˊʽʰ ǘǿŜŜǘǎ ʰ˄ʱ ʹ˃ʷˊʰ ˍˇ нлмоΣ ˍˇ ˇˉˇʾˇ ʰ˄ˍʽˉˊˇˋ˖ˉʶˏʶʽ ʷ˅ʽ ˍʱ˅ʶʽˌ ˍʹˌ ʰˏ˅ʹˋʹˌ 

˃ʶʴʷʻˇˎˌΦ  

ʆʰ ʶ˄ʵʽʱ˃ʶˋʰ ʲʺ˃ʰˍʰ ʺˍʰ˄ оллΦллл ǘǿŜŜǘǎ ʰ˄ʱ ʹ˃ʷˊʰ ˍˇ нллуΣ  нрллллл ǘǿŜŜǘǎ ʰ˄ʱ ʹ˃ʷˊʰ ˍˇ 

нллфΣ орлллллл ǘǿŜŜǘǎ ʰ˄ʱ ʹ˃ʷˊʰ ˍˇ нлмлΣ нлл ʶˁʰˍˇ˃˃ˏˊʽʰ ǘǿŜŜǘǎ ʰ˄ʱ ʹ˃ʷˊʰ ˍˇ нлммΣ ˁʰʽ 

опллллллл ǘǿŜŜǘǎ ʰ˄ʱ ʹ˃ʷˊʰΣ ˈˍʰ˄ ˍˇ ¢ǿƛǘǘŜǊ ʴʽˈˊˍʰˋʶ ˍˇ ʷˁˍˇ ʷˍˇˌ ˍʹˌ ˋˍʽˌ нм ɾʰˊˍʾˇˎΣ 

2012.  
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φȢφȢφ ɪʑʃʈʝʏ ɻʉʗʌʐʑʊʂʏ 

ɮˉˈ ˍʹ˄ ʷ˄ʰˊ˅ʹ ˍˇˎ ¢ǿƛǘǘŜǊ ˍˇ нллс ˃ʷ˔ˊʽ ˁʰʽ ˍˇ нллфΣ ˇ ˈʴˁˇˌ ˍ˖˄ ǘǿŜŜǘǎ ʰˎ˅ʰ˄ˈˍʰ˄ ˋʶ 

ˇ˂ˇʷ˄ʰ ˁʰʽ ˉʽˇ ˎ˕ʹ˂ʱ ˉˇˋˇˋˍʱΣ ˉ˂ʹˋʽʱʸˇ˄ˍʰˌ ʷ˄ʰ ˁʷˊʵˇˌ мплл҈ ˍˇˎ ˁʰʻʹ˃ʶˊʽ˄ˇˏ ˈʴˁˇˎ 

ʶˍʹˋʾ˖ˌ ˁʰʽ ˉʶˊʾˉˇˎ мΦллл҈  ʰˏ˅ʹˋʹ ˍˇˎ ʶˍʺˋʽˇˎ ˈʴˁˇˎΦ 

 

ɴ˖ˌ ˍʰ ˃ʷˋʰ ˍˇˎ нлмлΣ ˇ ˊˎʻ˃ˈˌ ʰ˄ʱˉˍˎ˅ʹˌ ʱˊ˔ʽˋʶ ˄ʰ ˉʰʴ˗˄ʶʽΣ ʷ˔ˇ˄ˍʰˌ ˁʷˊʵˇˌ ˍʶ˂ʽˁʱ ˁʱˍ˖ 

ʰˉˈ ˍˇ млл҈ ˋˍˇ˄ ʶˍʺˋʽˇ ˈʴˁˇ ˍˇ нлмнΦ ʅʺ˃ʶˊʰΣ ˇ ˈʴˁˇˌ ˍ˖˄ ǘǿŜŜǘǎ ʰˎ˅ʱ˄ʶˍʰʽ ˁʰˍʱ ˉʶˊʾˉˇˎ 

ол҈ ʶˍʹˋʾ˖ˌΦ 

 

ɳʽˁˈ˄ʰ нΦпΥ ʄˎʻ˃ˈˌ ʰ˄ʱˉˍˎ˅ʹˌ ˍˇˎ ʰˊʽʻ˃ˇˏ ˍ˖˄ ǘǿŜŜǘǎ ˁʱʻʶ ˔ˊˈ˄ˇ 
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ςȢσ ɠ ɾʀʖɾʍɻʒʚɻ ʐʋʑ 4×ÉÔÔÅÒ 

ʆˇ ¢ǿƛǘǘŜǊ ˖ˌ ˎˉʹˊʶˋʾʰ ˉˇˎ ʲʰˋʾʸʶˍʰʽ ˋˍʹ˄ ˍˇˉˇʻʶˋʾʰΣ ˉˇˎ ʶʾ˄ʰʽ ˁʰʽ ˍˇ ˁˏˊʽˇ ʻʷ˃ʰ ˍʹˌ ʶ˄ 

˂ˈʴ˖ ˃ʶ˂ʷˍʹˌΣ ˃ˉˇˊʶʾ ˁʰʽ ˉʶˊʽʷ˔ʶʽ ˔˖ˊʽˁʺ ˉ˂ʹˊˇ˒ˇˊʾʰ ˋˍʰ ǘǿŜŜǘǎΦ 

ɾʷˋ˖ ˍˇˎ ƎŜotagƎƛƴƎ ˉˇˎ ʰ˄ʰ˒ʷˊʻʹˁʶ ˋʶ ˉˊˇʹʴˇˏ˃ʶ˄ʹ ʶ˄ˈˍʹˍʰ ˎˉʱˊ˔ʶʽ ʹ ʵˎ˄ʰˍˈˍʹˍʰ ˄ʰ 

ˉˊˇˋʻʷˋʶʽ ˁʱˉˇʽˇˌ ˔ˊʺˋˍʹˌ ˍʹ˄ ˔˖ˊʽˁʺ ˉ˂ʹˊˇ˒ˇˊʾʰΣ ˋˍʹ˄ ˇˉˇʾʰ ʵʹ˃ʽˇˎˊʴʺʻʹˁʶ ˍˇ ʶˁʱˋˍˇˍʶ 

tweet. 

ʆʽ ʻʰ ʷʲ˂ʶˉʶ ˂ˇʽˉˈ˄ ˁʱˉˇʽˇˌ ʰ˄ ʰˉʶʽˁˈ˄ʽʸʶ ˍʹ ˔˖ˊʽˁʺ ˉ˂ʹˊˇ˒ˇˊʾʰ ˈ˂˖˄ ˍ˖˄ ǘǿŜŜǘǎ ˋʶ 

ˉʰʴˁˈˋ˃ʽˇ ʶˉʾˉʶʵˇΤ 

ʁ aƛƎǳŜƭ wƛƻǎ ʰˉˈ ˍʹ˄ ˇ˃ʱʵʰ Ϧ±ƛǎǳŀƭ LƴǎƛƎƘǘ aŀƴŀƎŜǊϦ  ˍˇˎ ¢ǿƛǘǘŜǊ ˇˉˍʽˁˇˉˇʾʹˋʶ ˈ˂ʰ ˍʰ 

ǘǿŜŜǘǎ ˉʰʴˁˇˋ˃ʾ˖ˌ ˁʰʽ ˉʰˊʰˁʱˍ˖ ˒ʰʾ˄ˇ˄ˍʰʽ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰΥ 

 

ɳʽˁˈ˄ʰ нΦрΥ ʆʰ tweets ̀ ˍʹ˄ ɳˎˊ˗ˉʹ 
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ʁʽ ʶʽˁˈ˄ʶˌ ˉˇˎ ˒ʰʾ˄ˇ˄ˍʰʽ ˋˍʹ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ˎˉˇʶ˄ˈˍʹˍʰΣ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ ˍʹ ˔˖ˊʽˁʺ 

ˉ˂ʹˊˇ˒ˇˊʾʰ ʰˉˈ ˈ˂ʰ ˍʰ ǘǿŜŜǘǎ ˉˇˎ ʷ˔ˇˎ˄ ʰ˄ʰ˒ʶˊʻʶʾ ˔˖ˊʽˁʱΣ ʰˉˈ ˍˇ нллф ˁʰʽ ʶʾ˄ʰʽ 

ʵʽˋʶˁʰˍˇ˃˃ˏˊʽʰΦ 

ɼʱʻʶ ˁˇˎˁʾʵʰ ʶʾ˄ʰʽ ʷ˄ʰ ǘǿŜŜǘ ˁʰʽ ˍˇ ˔ˊ˗˃ʰ ˇ ʰˊʽʻ˃ˈˌ ˍ˖˄ ǘǿŜŜǘǎΦ 

ʃʰˊʰˍʹˊ˗˄ˍʰˌ ˍʹ ˋʰ˒ʺ˄ʶʽʰ ˍ˖˄ ˉʶˊʽ˒ʶˊʶʽʰˁ˗˄ ʶʽˁˈ˄˖˄ ˇ ʵʹ˃ʽˇˎˊʴˈˌ ˍ˖˄ ʶʽˁˈ˄˖˄Σ 

ˇʵʹʴʺʻʹˁʶ ˋˍˇ ˄ʰ ʰˋ˔ˇ˂ʹʻʶʾ ˁʰʽ ˃ʶ ˍʽˌ ˉˈ˂ʶʽˌ ˅ʶ˔˖ˊʽˋˍʱΦ 

ʃʰˊʰˁʱˍ˖ ˒ʰʾ˄ˇ˄ˍʰʽ н ʰˁˈ˃ʹ ˒˖ˍˇʴˊʰ˒ʾʶˌ ʰˉˈ ʵˏˇ ˃ʶʴʱ˂ʶˌ ˉˈ˂ʶʽˌΣ ʹ ɼ˖˄ˋˍʰ˄ˍʽ˄ˇˏˉˇ˂ʹ ˁʰʽ 

ˍˇ ʆˈˁˎˇΦ 
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ɞʉʝʐʂʐɻ σʂ ȡ (ÁÓÈÔÁÇ0ÒÏÊÅÃÔ 

ʅˍʹ˄ ˉʰˊˇˏˋʰ ʶ˄ˈˍʹˍʰ ʰˊ˔ʽˁʱ ˉʶˊʽʴˊʱ˒ʶˍʰʽ ʹ ˂ʶʽˍˇˎˊʴʽˁˈˍʹˍʰ ˍʹˌ ʶ˒ʰˊ˃ˇʴʺˌΣ ʹ ˔ˊʺˋʹ ˍˇˎ 

¢ǿƛǘǘŜǊ !tL ˁʰʽ ʹ ʶ˄ˋ˖˃ʱˍ˖ˋʺ ˍˇˎ ʴʽʰ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ˍʹˌ ʶ˒ʰˊ˃ˇʴʺˌΣ ˁʰʽ ˋʶ ʵʶˏˍʶˊˇ ˋˍʱʵʽˇ ʹ 

˂ʶˉˍˇ˃ʶˊʺˌ ʵʽʰʵʽˁʰˋʾʰ ʴʽʰ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ˍʹˌ ʶ˒ʰˊ˃ˇʴʺˌΣ ʹ ˎ˂ˇˉˇʾʹˋʹ ˍˇˎ ˁ˗ʵʽˁʰΣ ˉˇʽʶˌ 

ˍʶ˔˄ˇ˂ˇʴʾʶˌ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄Σ  ʹ ˔ˊʺˋʹ ʶ˅˖ˍʶˊʽˁ˗˄ ʲʽʲ˂ʽˇʻʹˁ˗˄ ˁʰʻ˗ˌ ˁʰʽ ˇ ʰ˂ʴˈˊʽʻ˃ˇˌ 

ʰ˄ʰʸʺˍʹˋʹˌ ˍ˖˄ ˉ˂ʹˋʽʷˋˍʶˊ˖˄ ƘŀǎƘǘŀƎǎΦ 

 

σȢρ ɩʀʍʅɾʍɻʒʙ ʐʂʏ ʀʒɻʍʈʋɾʙʏ (ÁÓÈÔÁÇ0ÒÏÊÅÃÔ 

χȢυȢυ  ɤʀʅʐʋʑʍɾʅʆʝʐʂʐɻ 

ʅˍˈ˔ˇˌ ˍʹˌ ʶ˒ʰˊ˃ˇʴʺˌΣ ˈˉ˖ˌ ʷ˔ʶʽ ʰ˄ʰ˒ʶˊʻʶʾ ˁʰʽ ˋʶ ˉˊˇʹʴˇˏ˃ʶ˄ʹ ʶ˄ˈˍʹˍʰΣ ʶʾ˄ʰʽ ʹ ʰ˄ʰʸʺˍʹˋʹ 

ˁʰʽ ʹ ʰˉʶʽˁˈ˄ʽˋʹ ˋʶ ˔ʱˊˍʹΣ ˍ˖˄ ˉʶˊʽˋˋˈˍʶˊˇ ʵʹ˃ˇ˒ʽ˂˗˄ ƘŀǎƘǘŀƎǎΣ ˋʶ ˃ʽʰ ˇˊʽˋ˃ʷ˄ʹ ˉʶˊʽˇ˔ʺ 

ʴˏˊ˖ ʰˉˈ ˍʹ ʻʷˋʹ ˍˇˎ ˔ˊʺˋˍʹΦ ɴˍˋʽ ˇ ˔ˊʺˋˍʹˌ ʻʰ ʶʾ˄ʰʽ ˋʶ ʻʷˋʹ ˄ʰ ʴ˄˖ˊʾʸʶʽΣ ˋʶ ˉˊʰʴ˃ʰˍʽˁˈ 

˔ˊˈ˄ˇΣ ˍʽ ˋˎ˃ʲʰʾ˄ʶʽ ˋʶ ˃ʽʰ ˉʶˊʽˇ˔ʺ ˁʰʽ ˉˇʽˇ ʻʷ˃ʰ ˋˎʸʹˍʽʷˍʰʽ ˉʶˊʽˋˋˈˍʶˊˇ ˋˍˇ ¢ǿƛǘǘŜǊ ˍʹ 

ʵʶʵˇ˃ʷ˄ʹ ˔ˊˇ˄ʽˁʺ ˋˍʽʴ˃ʺΣ ˋˍʹ˄ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ˉʶˊʽˇ˔ʺΦ 

ɮˊ˔ʽˁʱ ʴʾ˄ʶˍʰʽ ʹ ˋˎ˂˂ˇʴʺ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ˉˇˎ ˉʶˊʽʷ˔ˇˎ˄ ˁʰʽ ˔˖ˊʽˁʺ ˉ˂ʹˊˇ˒ˇˊʾʰΣ ʹ ˇˉˇʾʰ 

ʰˉˇʻʹˁʶˏʶˍʰʽ ˉˊˇˋ˖ˊʽ˄ʱ ˋˍʹ ˋˎˋˁʶˎʺ ˁʰʽ ˋˍʹ ˋˎ˄ʷ˔ʶʽʰ ʴʾ˄ʶˍʰʽ ʹ ʶˉʶ˅ʶˊʴʰˋʾʰ ˍʹˌ ˃ʶ ʲʱˋʹ 

ˍʹ˄ ˍˇˉˇʻʶˋʾʰ ˁʰʽ ˍʹ ˋˎ˔˄ˈˍʹˍʰ ʶ˃˒ʱ˄ʽˋʹˌ ˍ˖˄ ʻʶ˃ʰˍʽˁ˗˄ ˃ʹ˄ˎ˃ʱˍ˖˄Σ HashtagsΣ ˋˍˇ 

ˁˇʽ˄˖˄ʽˁˈ ʵʾˁˍˎˇ ˁʰʽ ʶˉʽ˂ʷʴʶʽ ˄ʰ ʶ˃˒ʰ˄ʾˋʶʽ ˋˍˇ ˔ʱˊˍʹ ˍʰ ˉʶˊʽˋˋˈˍʶˊˇ ʵʹ˃ˇ˒ʽ˂ʺ ˍʹˌ ˉʶˊʽˇ˔ʺˌΦ 

ʁʽ ˍʶ˔˄ʽˁʷˌ ˂ʶˉˍˇ˃ʷˊʶʽʶˌ ˍʹˌ ˎ˂ˇˉˇʾʹˋʹˌΣ ˁʰʻ˗ˌ ˁʰʽ ˇʽ ˎˉʹˊʶˋʾʶˌ ˁʰʽ ˇʽ ʵˇ˃ʷˌ ˉˇˎ 

˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ʴʽʰ ˍʹ ˋˎ˂˂ˇʴʺΣ ˍʹ˄ ʰ˄ʱ˂ˎˋʹ ˁʰʽ ʶˉʶ˅ʶˊʴʰˋʾʰ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ 

ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ʰ˄ʰ˂ˎˍʽˁʱΣ ˋˍʽˌ ʶˉˈ˃ʶ˄ʶˌ ˉʰˊʰʴˊʱ˒ˇˎˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ʶ˄ˈˍʹˍʰˌΦ 

ʁʽ ˉ˂ʹˊˇ˒ˇˊʾʶˌ ˉˇˎ ʰˉʶʽˁˇ˄ʾʸˇ˄ˍʰʽ ʶʾ˄ʰʽ ˉʱ˄ˍʰ ˋʶ ˉˊʰʴ˃ʰˍʽˁˈ ˔ˊˈ˄ˇΣ ˁʰʽ ˉʰˊʷ˔ˇ˄ˍʰʽ ˃ʷˋ˖ 

˃ʽʰˌ ˋˎ˄ʶ˔ˇˏˌ ˊˇʺˌ ˉˇˎ ˋˎ˄ʵʷʶˍʰʽ ˋʶ ˍʶˊ˃ʰˍʽˁʱ ˋʹ˃ʶʾʰ ˍ˖˄ ʶ˅ˎˉʹˊʶˍʹˍ˗˄ ˍˇˎ Twitter.  

ɱʽʰ ˍʹ˄ ˎ˂ˇˉˇʾʹˋʹ ˍʹˌ ʶ˒ʰˊ˃ˇʴʺˌ ʺˍʰ˄ ʰ˄ʰʴˁʰʾʰ ʹ ˉˊˈˋʲʰˋʹ ˋˍʰ ʵʶʵˇ˃ʷ˄ʰ ˍˇˎ ¢ǿƛǘǘŜǊΦ ʆˇ 

¢ǿƛǘǘŜǊ ʷ˔ʶʽ ʰ˄ʰˉˍˏ˅ʶʽ ˍˇ ʵʽˁˈ ˍˇˎ !tL ˃ʶ ˉ˂ˇˏˋʽʰ ˍʶ˔˄ʽˁʺ ˎˉˇˋˍʺˊʽ˅ʹΣ ˗ˋˍʶ ˄ʰ ˃ˉˇˊʶʾ 

ˁʱˉˇʽˇˌ ˄ʰ ˍˇ ˔ˊʹˋʽ˃ˇˉˇʽʺˋʶʽ ʶˏˁˇ˂ʰ ˁʰʽ ˄ʰ ˍˇ ʶ˄ˋ˖˃ʰˍ˗ˋʶʽ ˋˍʹ˄ ʶ˒ʰˊ˃ˇʴʺ ˍˇˎΦ 

ɶ ʶˉˈ˃ʶ˄ʹ ʶ˄ˈˍʹˍʰ ʰ˄ʰ˒ʷˊʶˍʰʽ ʰ˄ʰ˂ˎˍʽˁʱ ˋˍˇ ¢ǿƛǘǘŜǊ !tL ˁʰʽ ˋˍʽˌ ˍʶ˔˄ˇ˂ˇʴʾʶˌ ˉˇˎ 

ˎˉˇˋ̱́ˊʾʸʶʽΦ 
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3.2 Twitter API  

ɶ ˉ˂ʰˍ˒ˈˊ˃ʰ ˍˇˎ ¢ǿƛǘǘŜǊ ʵʾ˄ʶʽ ˍʹ ʵˎ˄ʰˍˈˍʹˍʰ ˃ʷˋ˖ ˍˇˎ !tL ˍʹˌΣ ˄ʰ ʶ˄ˋ˖˃ʰˍ˗ˋʶʽ ˁʱˉˇʽˇˌ ˍʹ 

˂ʶʽˍˇˎˊʴʽˁˈˍʹˍʰ ˍˇˎ ¢ǿƛǘǘŜǊ ˋˍʹ˄ ʶ˒ʰˊ˃ˇʴʺ ˍˇˎ ʺ ˋˍʹ˄ ʽˋˍˇˋʶ˂ʾʵʰ ˍˇˎΦ 

ʇˉʱˊ˔ʶʽ ʷ˄ʰ ˃ʶʴʱ˂ˇ ˉ˂ʺʻˇˌ ʶˊʴʰ˂ʶʾ˖˄ ˁʰʽ !tLǎΣ ˉˇˎ ʷ˔ˇˎ˄ ʰ˄ʰˉˍˎ˔ʻʶʾ ʴʽʰ ˍʹ˄ ʁ ˎˁˇ˂ˈˍʶˊʹ ˁʰʽ 

ʴˊʹʴˇˊˈˍʶˊʹ ʶ˄ˋ˖˃ʱˍ˖ˋʹ ˍˇˎ ¢ǿƛǘǘŜǊ ˋˍʽˌ ʶ˒ʰˊ˃ˇʴʷˌΣ ʰ˄ʱ˂ˇʴʰ ˃ʶ ˍˇ ˋˁˇˉˈ ˁʰʽ ˍʹ 

˂ʶʽˍˇˎˊʴʽˁˈˍʹˍʰ ˍʹˌ ˁʱʻʶ ʶ˒ʰˊ˃ˇʴʺˌΦ 

ʅˍʹ˄ ʶ˄ˈˍʹˍʰ ʰˎˍʺ ˉʶˊʽʴˊʱ˒ʶˍʰʽ ʰ˄ʰ˂ˎˍʽˁʱ ʹ ʵʽʰʵʽˁʰˋʾʰ ˎˉˇˋˍʺˊʽ˅ʹˌ ˍˇˎ ¢ǿƛǘǘŜǊ ˋˍʹ˄ 

ʶ˒ʰˊ˃ˇʴʺΣ ˉˇʽʰ ʶˊʴʰ˂ʶʾʰ ˁʰʽ ˍʶ˔˄ˇ˂ˇʴʾʶˌ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ˁʰʽ ʴʽʰ ˉˇʽˇ˄ ˂ˈʴˇΦ 

3.2.1 APIs ɪʋʙʏ ʙ REST APIs 

ɱʽʰ ˍʹ ˋˎ˂˂ˇʴʺ ʵʶʵˇ˃ʷ˄˖˄ ˍˇˎ ¢ǿƛǘǘŜǊ ˎˉʱˊ˔ˇˎ˄ ʵˏˇ ˁˏˊʽʰ !tLǎΥ 

1. !tLǎ ʄˇʺˌ ό{ǘǊŜŀƳƛƴƎ !tLǎύ 

2. REST APIs 

 

!tLǎ ˊˇ˗˄ 

ʆʰ !tLǎ ˊˇʺˌ  ʵʾ˄ˇˎ˄ ˋˍˇˎˌ ˉˊˇʴˊʰ˃˃ʰˍʽˋˍʷˌ ˉˊˈˋʲʰˋʹ ˔ʰ˃ʹ˂ʺˌ ˁʰʻˎˋˍʷˊʹˋʹˌ ˋˍʹ˄ 

ˉʰʴˁˈˋ˃ʽʰ ˊˇʺ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ˍˇˎ ¢ǿƛǘǘŜǊΦ ɶ ˇˊʻʺ ʶ˒ʰˊ˃ˇʴʺ ˃ʽʰˌ ʶ˒ʰˊ˃ˇʴʺˌ- ˉʶ˂ʱˍʹ ˊˇʺˌΣ 

ʻʰ ʶʾ˄ʰʽ ˉˊˇ˖ʻʹ˃ʷ˄ʰ ˃ʹ˄ˏ˃ʰˍʰ ˉˇˎ ʵʶʾ˔˄ˇˎ˄ ˋʶ tǿŜŜǘǎ ˁʰʽ ʱ˂˂ʰ ʴʶʴˇ˄ˈˍʰ ˉˇˎ ʷ˔ˇˎ˄ ˋˎ˃ʲʶʾΣ 

˔˖ˊʾˌ ˍˇ ˁˈˋˍˇˌ ˉˇˎ ˎˉʱˊ˔ʶʽ ˋˍʹ ˋˏ˄ʵʶˋʹ ʶ˄ˈˌ ˍʶ˂ʽˁˇˏ ˋʹ˃ʶʾˇˎ ˃ʷˋ˖ ˍʹˌ ˍʶ˔˄ˇ˂ˇʴʾʰˌ w9{¢Φ 

 

ɳʱ˄ ˋˍˈ˔ˇˌ ˍʹˌ ʶ˒ʰˊ˃ˇʴʺˌ ʶʾ˄ʰʽ ʹ ʶ˒ʰˊ˃ˇʴʺ ˃ʶ˃ˇ˄˖˃ʷ˄ʹˌ ʰ˄ʰʸʺˍʹˋʹˌΣ ʹ ʰ˄ʱʵʶʽ˅ʹ 

ˉ˂ʹˊˇ˒ˇˊʽ˗˄ ˍˇˎ ˉˊˇ˒ʾ˂ ʶ˄ˈˌ ˔ˊʺˋˍʹ ʺ ʹ ʰˉˇˋˍˇ˂ʺ ˁʰʽ ʵʹ˃ˇˋʽˇˉˇʾʹˋʹ ǘǿŜŜǘǎΣ ˍˈˍʶ ˁʰ˂ˈ 

ʶʾ˄ʰʽ ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽʹʻʶʾ ˍˇ w9{¢ !tL ˍˇˎ ¢ǿƛǘǘŜǊΦ 

REST APIs 

ʆʰ w9{¢ !tLǎ ˉʰˊʷ˔ˇˎ˄ ˋʶ ˁʱˉˇʽˇ˄ ˉˊˈˋʲʰˋʹΣ ˃ʷˋ˖ ˍʹˌ ˎ˂ˇˉˇʾʹˋʹˌ ˍˇˎ ˁ˗ʵʽˁʰΣ ˋˍˇ 

ʵʽʱʲʰˋ˃ʰ ˁʰʽ ˍʹ˄ ʶˉʶ˅ʶˊʴʰˋʾʰ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ˍˇˎ ¢ǿƛǘǘŜǊΣ ˈˉ˖ˌ ʴʽʰ ˉʰˊʱʵʶʽʴ˃ʰ ˄ʰ ʴˊʱ˕ʶʽ 

ˁʰʽ ˄ʰ ʵʹ˃ˇˋʽˇˉˇʽʺˋʶʽ ʷ˄ʰ ǘǿŜŜǘ ˋˍˇ ˉˊˇ˒ʾ˂ ˍˇˎΣ ˄ʰ ʵʶʽ ˍˇ ˉˊˇ˒ʾ˂ ˁʱˉˇʽˇˎ ʱ˂˂ˇˎ ˔ˊʺˋˍʹ ʺ 

˒ʾ˂ˇˎ ˍˇˎ όŦƻƭƭƻǿŜǊύ ˁʰʽ ʱ˂˂ʰΦ 
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ʆʰ w9{¢ !tLǎ ʴʽʰ ˄ʰ ˂ʶʽˍˇˎˊʴʺˋˇˎ˄ ˋ˖ˋˍʱ ˔ˊʶʽʱʸˇ˄ˍʰʽ ʷ˄ʰ˄ ˍˊˈˉˇ ˍʰˎˍˇˉˇʾʹˋʹˌ ˍˇˎ ˔ˊʺˋˍʹ ʺ 

ˍʹˌ ǘǿƛǘǘŜǊ ʶ˒ʰˊ˃ˇʴʺˌΣ ˗ˋˍʶ ˄ʰ ˃ˉˇˊʶʾ ˄ʰ ʷ˔ʶʽ ˉˊˈˋʲʰˋʹ ˋˍʰ ˉʰˊʰˉʱ˄˖ ʵʶʵˇ˃ʷ˄ʰ ˁʰʽ ˄ʰ ˍʰ 

ʶˉʶ˅ʶˊʴʰˋˍʶʾ ˃ʷˋ˖ ˍʹˌ ʶ˒ʰˊ˃ˇʴʺˌΦ ɶ ˍʰˎˍˇˉˇʾʹˋʹ ʰˎˍʺ ʴʾ˄ʶˍʰʽ ˃ʷˋ˖ ˍʹˌ ˍʶ˔˄ˇ˂ˇʴʾʰˌ  h!ǳǘƘ, 

ʹ ˇˉˇʾʰ ʰ˄ʰ˂ˏʶˍʰʽ ˉʰˊʰˁʱˍ˖Φ ʁʽ ʰˉʰ˄ˍʺˋʶʽˌ ˍ˖˄ ʶˊ˖ˍʹ˃ʱˍ˖˄ ˍʹˌ ʶ˒ʰˊ˃ˇʴʺˌ ʶʾ˄ʰʽ 

ʵʽʰʻʷˋʽ˃ʶˌ ˋʶ ˃ˇˊ˒ʺ W{hbΦ  

ɮ˄ ˋˍˈ˔ˇˌ ˍʹˌ ʶ˒ʰˊ˃ˇʴʺˌ ʶʾ˄ʰʽ ˋʰˌ ʶʾ˄ʰʽ ʹ ˉʰˊʰˁˇ˂ˇˏʻʹˋʹ ʺ ʹ ʶˉʶ˅ʶˊʴʰˋʾʰ tǿŜŜǘǎ ˋʶ 

ˉˊʰʴ˃ʰˍʽˁˈ ˔ˊˈ˄ˇΣ ˍˈˍʶ ˁˊʾ˄ʶˍʰʽ ˖ˌ ˁʰ˂ˏˍʶˊʹ ʶˉʽ˂ˇʴʺ ˍˇ !tL ˊˇʺˌΦ 

ʅˍʹ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ʶ˒ʰˊ˃ˇʴʺ ʷʴʽ˄ʶ ˔ˊʺˋʹ ˍˇˎ !tL ˊˇʺˌΣ ʴʽʰˍʾ ʻʷ˂ˇˎ˃ʶ ˇ ˔ˊʺˋˍʹˌ ˄ʰ 

ˉʰˊʰˁˇ˂ˇˎʻʶʾ ʴʶʴˇ˄ˈˍʰ ˉˇˎ ˋˎ˃ʲʰʾ˄ˇˎ˄ ˋʶ ˉˊʰʴ˃ʰˍʽˁˈ ˔ˊˈ˄ˇ ˁʰʽ ˃ʶ ˈˋˇ ˍˇ ʵˎ˄ʰˍˈ˄ 

˃ʽˁˊˈˍʶˊʹ ˁʰʻˎˋˍʷˊʹˋʹ ʰˉˈˁˊʽˋʹˌΦ 

ɾʽʰ ʰˁˈ˃ʰ ˋʹ˃ʰ˄ˍʽˁʺ ʵʽʰ˒ˇˊʱ ˃ʶˍʰ˅ˏ ˍ˖˄ ʵˏˇ !tLǎ ʶʾ˄ʰʽ ˇ ˍˊˈˉˇˌ ˃ʶ ˍˇ ˇˉˇʾˇ ʴʾ˄ʶˍʰʽ ʹ 

ˋˏ˄ʵʶˋʹ ˍʹˌ ʶ˒ʰˊ˃ˇʴʺˌ ˃ʶ ˍˇ˄ ʰˉˇ˃ʰˁˊˎˋ˃ʷ˄ˇ ʶ˅ˎˉʹˊʶˍʹˍʺ ˍˇˎ ¢ǿƛǘǘŜǊΦ 

ɶ ˋˏ˄ʵʶˋʹ ˋˍˇ !tL ˊˇʺˌΣ ʰˉʰʽˍʶʾ ˃ʽʰ ʰ˄ˇʽ˔ˍʺ ˃ˈ˄ʽ˃ʹ I¢¢t ˋˏ˄ʵʶˋʹΦ ʅʶ ˉˇ˂˂ʷˌ ˉʶˊʽˉˍ˗ˋʶʽˌΣ 

ʰˎˍˈ ˋˎ˄ʶˉʱʴʶˍʰʽ ˄ʰ ˋˁʷ˒ˍʶˍʰʽ ˁʰ˄ʶʾˌ ʵʽʰ˒ˇˊʶˍʽˁʱ ʴʽʰ ˍʹ˄ ʶ˒ʰˊ˃ˇʴʺΣ ʰˉˈ ˈˍʽ ʰ˄ 

ʰ˂˂ʹ˂ʶˉʽʵˊˇˏˋʶ ˃ʷˋ˖ ˍˇˎ w9{¢ !tLΦ 

ɱʽʰ ˉʰˊʱʵʶʽʴ˃ʰ ʰˌ ˋˁʶ˒ˍˇˏ˃ʶ ˃ʽʰ ʵʽʰʵʽˁˍˎʰˁʺ ʶ˒ʰˊ˃ˇʴʺ ʹ ˇˉˇʾʰ ʵʷ˔ʶˍʰʽ ʰʽˍʺˋʶʽˌ ˉˇ˂˂˗˄ 

˔ˊʹˋˍ˗˄Σ ˁʱ˄ʶʽ ˃ʾʰ ʺ ˉʶˊʽˋˋˈˍʶˊʶˌ ʰʽˍʺˋʶʽˌ ˋˍˇ !tL ˍˇˎ ¢ǿƛǘǘŜǊ ˁʰʽ ˋˍʹ ˋˎ˄ʷ˔ʶʽʰ ˃ˇˊ˒ˇˉˇʽʶʾ 

ˁʰʽ ˍˎˉ˗˄ʶʽ ˍˇ ʰˉˇˍʷ˂ʶˋ˃ʰ ˋˍˇ ˔ˊʺˋˍʹΣ ˖ˌ ʰˉˈˁˊʽˋʹ ˋˍˇ ʰˊ˔ʽˁˈ ˍˇˎ ʶˊ˗ˍʹ˃ʰΥ 

 



 

ζɮ˄ʱˉˍˎ˅ʹ ʶ˒ʰˊ˃ˇʴʺˌ ʴʽʰ ˍʹ˄ ʶˉʶ˅ʶˊʴʰˋʾʰ ˔˖ˊʽˁʺˌ ̄ ˂ʹˊˇ˒ˇˊʾʰˌ ˋʶ ˁˇʽ˄˖˄ʽˁʱ ʵʾˁˍˎʰη - ɲʃɾʅ ɱʶ˖ˉ˂ʹˊˇ˒ˇˊʽˁʺˌΣ ɹˇˏ˂ʽˇˌ 

2015 

42 

 

ɳʽˁˈ˄ʰ оΦмΥ ʅˏ˄ʵʶˋʹ ˃ʷˋ˖ w9{¢ !tL 

 

ɾʽʰ ʶ˒ʰˊ˃ˇʴʺ ˉˇˎ ˋˎ˄ʵʷʶˍʰʽ ˃ʷˋ˖ ˍˇˎ !tL ˊˇʺˌΣ ʵʶ˄ ʻʰ ʶʾ˄ʰʽ ˋʶ ʻʷˋʹ ˄ʰ ʵʹ˃ʽˇˎˊʴʺˋʶʽ ˃ʽʰ 

ˋˏ˄ʵʶˋʹ ˖ˌ ʰˉʱ˄ˍʹˋʹ ˋʶ ˃ʽʰ ʰʾˍʹˋʹ ˍˇˎ ˔ˊʺˋˍʹΣ ˈˉ˖ˌ ˒ʰʾ˄ʶˍʰʽ ˋˍˇ ˉʰˊʰˉʱ˄˖ ˉʰˊʱʵʶʽʴ˃ʰΦ 

ɮ˄ˍʾ ʰˎˍˇˏΣ ˇ ˁ˗ʵʽˁʰˌ  ʴʽʰ ˍʹ ʵʽʰˍʺˊʹˋʹ ˍʹˌ ˋˏ˄ʵʶˋʹˌ ˊˇʺˌ  ˍˊʷ˔ʶʽ ˋʶ ˃ʽʰ ˅ʶ˔˖ˊʽˋˍʺ 

ʵʽʰʵʽˁʰˋʾʰ ʰˉˈ ˍʹ ʵʽʰʵʽˁʰˋʾʰ ʹ ˇˉˇʾʰ ˔ʶʽˊʾʸʶˍʰʽ ˍʰ I¢¢t ʰʽˍʺ˃ʰˍʰΥ 
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ɳʽˁˈ˄ʰ оΦнΥ ʅˏ˄ʵʶˋʹ ˃ʷˋ˖ !tL ˊˇʺˌ 

ɶ ʵʽʰʵʽˁʰˋʾʰ ˊˇʺˌ ˉʰʾˊ˄ʶʽ ˍʰ tǿŜŜǘǎ ʶʽˋˈʵˇˎ ˁʰʽ ʶˁˍʶ˂ʶʾ ˇˉˇʽʰʵʺˉˇˍʶ ʰ˄ʱ˂ˎˋʹΣ  ˒ʽ˂ˍˊʱˊʽˋ˃ʰ 
ˁʰʽ κ ʺ ˋˎ˄ʱʻˊˇʽˋʹ ˔ˊʶʽʱʸʶˍʰʽ ˉˊʽ˄ ʰˉˇʻʹˁʶˎˍˇˏ˄ ˇʽ ˉ˂ʹˊˇ˒ˇˊʾʶˌ ˋʶ ˁʱˉˇʽˇ ˔˗ˊˇ 
ʰˉˇʻʺˁʶˎˋʹˌ ʵʶʵˇ˃ʷ˄˖˄Φ  
 

ɶ I¢¢t ʵʽʰʵʽˁʰˋʾʰ ʵʽʰ˔ʶʾˊʽˋʹˌΣ ʶˊ˖ˍʱ ˍˇ ˔˗ˊˇ ʰˉˇʻʺˁʶˎˋʹˌ ʵʶʵˇ˃ʷ˄˖˄ ʴʽʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ 
˖ˌ ʰˉʱ˄ˍʹˋʹ ˋˍʰ ʰʽˍʺ˃ʰˍʰ ˍ˖˄ ˔ˊʹˋˍ˗˄Φ ɳ˄˗ ˍˇ ˃ˇ˄ˍʷ˂ˇ ʰˎˍˈ ʶʾ˄ʰʽ ˉʽˇ ˉʶˊʾˉ˂ˇˁˇ ʰˉˈ ˈΣ ˍʽ 
ˍˇ ˉˊ˗ˍˇ ˉʰˊʱʵʶʽʴ˃ʰΣ ˍʰ ˉ˂ʶˇ˄ʶˁˍʺ˃ʰˍʰ ˍˇˎ ˄ʰ ʷ˔ˇˎ˃ʶ ˊˇʺ ʵʶʵˇ˃ʷ˄˖˄ ˋʶ ˉˊʰʴ˃ʰˍʽˁˈ 
˔ˊˈ˄ˇΣ ˁʱ˄ʶʽ ˍʹ˄ ʷ˄ˍʰ˅ʹ ˍˇˎ !tL ˊˇʺˌ ʰˊˁʶˍʱ ˋʹ˃ʰ˄ˍʽˁʺ ˋʶ ˉˇ˂˂ʷˌ ˉʶˊʽˉˍ˗ˋʶʽˌ ʶ˒ʰˊ˃ˇʴ˗˄Φ 
 

ɮˎˍˈˌ ʶʾ˄ʰʽ ʷ˄ʰˌ ʰˁˈ˃ʰ ˋʹ˃ʰ˄ˍʽˁˈˌ ˂ˈʴˇˌ ʴʽʰ ˍʹ˄ ʰˉˈ˒ʰˋʹ ˍʹˌ ˔ˊʺˋʹˌ ˍˇˎ !tL ˊˇʺˌ ˁʰʽ ˋˍʹ˄ 
ʵʽˁʺ ˃ʰˌ ʶ˒ʰˊ˃ˇʴʺΦ 
 

χȢφȢφ ɬʀʍʈɻʐʅʆʗ ʎʂʈʀʚɻ ʎʐʋ API ʍʋʙʏ ɉ3ÔÒÅÁÍÉÎÇ !0)Ó ÅÎÄÐÏÉÎÔÓɊ 
¢ƻ !tL ˊˇʺˌ ʷ˔ʶʽ ʵʽʱ˒ˇˊʰ ˍʶ˂ʽˁʱ ˋʹ˃ʶʾʰΣ ˍʰ ˇˉˇʾʰ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ʰ˄ʱ˂ˇʴʰ ˃ʶ ˍʹ˄ 

ˉʶˊʾˋˍʰˋʹ ˍʹˌ ʶ˒ʰˊ˃ˇʴʺˌΦ 

‚ ɲʹ˃ˈˋʽʶˌ ʄˇʷˌ όtǳōƭƛŎ {ǘǊŜŀƳǎύΥ ɮˉˇˍʶ˂ˇˏ˄ ˊˇʷˌ ʰ˄ˇʽ˔ˍ˗˄ ʵʶʵˇ˃ʷ˄˖˄ ˉˇˎ 

ʵʽʰˁʽ˄ˇˏ˄ˍʰʽ ˃ʷˋ˖ ˍˇˎ ¢ǿƛǘǘŜǊΦ ɳʾ˄ʰʽ ˁʰˍʱ˂˂ʹ˂ʰ ʴʽʰ ˉʶˊʽˉˍ˗ˋʶʽˌ ˉˇˎ ʻʷ˂ˇˎ˃ʶ ˄ʰ 
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ˉʰˊʰˁˇ˂ˇˎʻˇˏ˃ʶ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ʻʷ˃ʰˍʰ ʺ ˔ˊʺˋˍʶˌΣ ʺ ˋˍʹ˄ ʶ˅ˈˊˎ˅ʹ ʵʶʵˇ˃ʷ˄˖˄ όŘŀǘŀ 

mining). 

‚ ʄˇʷˌ ʋˊʺˋˍʹ όUser StǊŜŀƳǎύΥ ʃˊˈˁʶʽˍʰʽ ʴʽʰ ʰˎˍˈ˄ˇ˃ʶˌ ˊˇʷˌ ˔ˊʹˋˍ˗˄Σ ˉʶˊʽʷ˔ˇ˄ˍʰˌ ˈ˂ʶˌ 

ˍʽˌ ˉ˂ʹˊˇ˒ˇˊʾʶˌ ˉˇˏ ʰ˒ˇˊˇˏ˄ ˍˇ ˉˊˇ˒ʾ˂ ʶ˄ˈˌ ˔ˊʺˋˍʹΦ 

‚ ʄˇʷˌ ɸʷˋʹˌ ό{ƛǘŜ ǎǘǊŜŀƳǎύΥ ɮˉˇˍʶ˂ʶʾ ˍʹ˄ ˉˇ˂˂ʰˉ˂ʺ ʶˁʵˇ˔ʺ ˍ˖˄ ˊˇ˗˄ ˔ˊʹˋˍ˗˄Σ 

ʰ˄ʰ˒ʷˊʶˍʰʽ ʵʹ˂ʰʵʺ ˋʶ ˉˇ˂˂ˇˏˌ ˔ˊʺˋˍʶˌ ˁʰʽ ʶʾ˄ʰʽ ˁʰˍʱ˂˂ʹ˂ʰ ˋʶ ˉʶˊʽˉˍ˗ˋʶʽˌ ˈˉˇˎ 

ˉˇ˂˂ˇʾ ʶ˅ˎˉʹˊʶˍʹˍʷˌ ˉˊʷˉʶʽ ˄ʰ ˋˎ˄ʵʷˇ˄ˍʰʽ ˋˍˇ ¢ǿƛǘǘŜǊ ʴʽʰ ˔ʱˊʹ ˉˇ˂˂˗˄ ˔ˊʹˋˍ˗˄Φ 

ɱʽʰ ˍʹ˄ ˉʰˊˇˏˋʰ ʶ˒ʰˊ˃ˇʴʺ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ˇʽ ɲʹ˃ˈˋʽʶˌ ʄˇʷˌΣ ʰ˒ˇˏ ˋˍˈ˔ˇˌ ʶʾ˄ʰʽ ʹ 

ˉ˂ʹˊˇ˒ˈˊʹˋʹ ˍˇˎ ˔ˊʺˋˍʹ ʴʽʰ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˍˊʷ˔ˇ˄ˍʰ ʻʷ˃ʰˍʰ ˋʶ ˃ʽʰ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ˉʶˊʽˇ˔ʺΣ 

˔˖ˊʾˌ ˄ʰ ʶʾ˄ʰʽ ʰˉʰˊʰʾˍʹˍʹ ʹ ˋˏ˄ʵʶˋʹ ˍˇˎ ˔ˊʺˋˍʹ ˋˍˇ ¢ǿƛǘǘer. 

 

χȢφȢχ ɫʞʉɿʀʎʂ ʎʀ ʘʉɻ ʐʀʍʈɻʐʅʆʝ ʎʂʈʀʚʋ ʍʋʙʏ 

ɶ ˋˏ˄ʵʶˋʹ ˋˍʰ !tLs ˊˇʺˌΣ ˋʹ˃ʰʾ˄ʶʽ ˍʹ ˋˏ˄ʵʶˋʹ ˋʶ ˃ʽʰ ˉˇ˂ˏ ˃ʶʴʱ˂ʹ ˔ˊˇ˄ʽˁʱ ʸ˖˄ˍʰ˄ʺ ʰʾˍʹˋʹ 

I¢¢tΣ ˈˉˇˎ ʹ ʰ˄ʱ˂ˎˋʹ ˍʹˌ ʰˉʱ˄ˍʹˋʹˌ ʴʾ˄ʶˍʰʽ ˋˍʰʵʽʰˁʱΦ ʅˎ˄ʶˉ˗ˌ ˃ˉˇˊʶʾ ˁʰ˄ʶʾˌ ˄ʰ ˍˇ 

ʰ˄ˍʽ˂ʹ˒ʻʶʾ ˋʰ˄ ˍˇ ˁʰˍʷʲʰˋ˃ʰ ʶ˄ˈˌ ʰˉʶʾˊ˖ˌ ˃ ʶʴʱ˂ˇˎ ʰˊ˔ʶʾˇˎ ˃ʷˋ˖ I¢¢t ˋˏ˄ʵʶˋʹˌΦ 

ɱʽʰ ˍʹ˄ ˋˏ˄ʵʶˋʹ ˃ʶ ˍˇ !tL ˊˇʺˌΣ ʵʹ˃ʽˇˎˊʴʶʾˍʰʽ  ʷ˄ʰ ʰʾˍʹ˃ʰ I¢¢t ˁʰʽ ˍˇ ʰˉˇˍʷ˂ʶˋ˃ʰ 

ˁʰˍʰ˄ʰ˂˗˄ʶˍʰʽ ʰˉˈ ˍˇ˄ ˉʶ˂ʱˍʹ ʴʽʰ ˈˋˇ ˔ˊˇ˄ʽˁˈ ʵʽʱˋˍʹ˃ʰ ʶʾ˄ʰʽ ʶ˒ʽˁˍˈΦ ʁʽ ʵʽʰˁˇ˃ʽˋˍʷˌ  ʻʰ 

ˁˊʰˍʺˋˇˎ˄ ˍʹ ˋˏ˄ʵʶˋʹ ʰ˄ˇʽ˔ˍʺ ʶˉΩ ʰˈˊʽˋˍˇ˄Σ ʶˁˍˈˌ ʰ˄ ˋˎ˃ʲʶʾ ˁʱˉˇʽˇ ˂ʱʻˇˌ ˋˍʹ˄ ˉ˂ʶˎˊʱ ˍˇˎ 

ʶ˅ˎˉʹˊʶˍʹˍʺΣ ˎˉʱˊ˅ʶʽ ˎˉʶˊʲˇ˂ʽˁʺ ˁʰʻˎˋˍʷˊʹˋʹ ˋˍʹ˄ ˉ˂ʶˎˊʱ ˍˇˎ ˉʶ˂ʱˍʹΣ ˎˉʱˊ˅ʶʽ ˁʱˉˇʽˇ 

ˉˊˈʲ˂ʹ˃ʰ ˋˍˇ ʵʾˁˍˎˇΣ ʺ ˁʰʻˎˋˍʷˊʹˋʹ ʰˉˈ ˊˇˎˍʾ˄ʶˌ ˉˇˎ ʶˁˍʶ˂ˇˏ˄ˍʰʽ ʴʽʰ ˍʹ ˋˎ˄ˍʺˊʹˋʹ ˍˇˎ 

ʶ˅ˎˉʹˊʶˍʹˍʺ  ʺ ʵʽˉ˂ʷˌ ˋˎ˄ʵʷˋʶʽˌΦ  

ɶ ˃ʷʻˇʵˇˌ ʴʽʰ ˍˇ ˋ˔ʹ˃ʰˍʽˋ˃ˈ ˃ʽʰˌ I¢¢t ˋˏ˄ʵʶˋʹˌ ˁʰʽ ʹ ʰ˄ʱ˂ˎˋʹ ˍʹˌ ʰˉʱ˄ˍʹˋʹˌΣ ʵʽʰ˒ʷˊʶʽ ˋʶ 

ˁʱʻʶ ʴ˂˗ˋˋʰ ˉˊˇʴˊʰ˃˃ʰˍʽˋ˃ˇˏ ʺ ˋʶ ˁʱʻʶ ˉ˂ʰʾˋʽˇ ˎ˂ˇˉˇʾʹˋʹˌΦ  

ʁˊʽˋ˃ʷ˄ʶˌ ɶʆʆʄ ʲʽʲ˂ʽˇʻʺˁʶˌ ˉʶ˂ʱˍʹ ʶˉʽˋˍˊʷ˒ˇˎ˄ ˃ˈ˄ˇ ˍˇ ˋ˗˃ʰ ˍʹˌ ʰˉʱ˄ˍʹˋʹˌΣ ʰ˒ˇˏ ʹ 

ˋˏ˄ʵʶˋʹ ʷ˔ʶʽ ˋˍʰ˃ʰˍʺˋʶʽ ˃ʶ ˍˇ˄ ʶ˅ˎˉʹˊʶˍʹˍʺΦ ɮˎˍˇʾ  ˇʽ ˉʶ˂ʱˍʶˌ ʵʶ˄ ʻʰ ˃ˉˇˊʷˋˇˎ˄ ˄ʰ ʷ˔ˇˎ˄ 

ˉˊˈˋʲʰˋʹ ˋˍˇ !tL ˊˇʺˌΦ ʆˇ ɶʆʆʄ ˉˊˈʴˊʰ˃˃ʰ - ˉʶ˂ʱˍʹˌ ʻʰ ˉˊʷˉʶʽ ˄ʰ ʶˉʽˋˍˊʷ˒ʶʽ ˍʰ ʵʶʵˇ˃ʷ˄ʰ 

ˋˍʰʵʽʰˁʱΦ 

ɾʽʰ ˍʷˍˇʽʰ ʶ˅˖ˍʶˊʽˁʺ ʲʽʲ˂ʽˇʻʺˁʹ ˉˇˎ ˃ˉˇˊʶʾ ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽʹʻʶʾ ʶʾ˄ʰʽ ˍˇ !ǇŀŎƘŜ IǘǘǇ/ƭƛŜƴǘΦ 
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χȢφȢψ ɚʌʋʎʑʉɿʘʎʀʅʏ 

ʆˇ TwittŜǊ ʻʰ ˃ˉˇˊˇˏˋʶ ˄ʰ ˍʶˊ˃ʰˍʾˋʶʽ ˃ʽʰ ˋˏ˄ʵʶˋʹ ˊˇʺˌ ʴʽʰ ˍˇˎˌ ˉʰˊʰˁʱˍ˖ ˂ˈʴˇˎˌΥ 

‚ ɴ˄ʰˌ ˉʶ˂ʱˍʹˌ ʷ˔ʶʽ ˁʰˍʰˋˍʺˋʶʽ ˉʱˊʰ ˉˇ˂˂ʷˌ ˋˎ˄ʵʷˋʶʽˌ ˃ʶ ˍʰ ʾʵʽʰ ˋˍˇʽ˔ʶʾʰ 

ˍʰˎˍˇˉˇʾʹˋʹˌΦ  ʂˍʰ˄ ˋˎ˃ʲʶʾ ʰˎˍˈΣ ʹ ˉʰ˂ʰʽˈˍʶˊʹ ˋˏ˄ʵʶˋʹ ʻʰ ˍʶˊ˃ʰˍʽˋˍʶʾΦ ɮˎˍˈ 

ˋʹ˃ʰʾ˄ʶʽ ˈˍʽ ˉˊʷˉʶʽ ˄ʰ ʵˇʻʶʾ ˉˊˇˋˇ˔ʺΣ ˗ˋˍʶ ˄ʰ ˃ʹ˄ ˉˊʰʴ˃ʰˍˇˉˇʽʹʻˇˏ˄ ˉʰˊʱ˂˂ʹ˂ʰ 

ʵˏˇ ˋˎ˄ʵʷˋʶʽˌ ˃ʶ ˍʰ ʾʵʽʰ ˋˍˇʽ˔ʶʾʰΣ ʵʽʰ˒ˇˊʶˍʽˁʱ ʻʰ ʵʽʰˁˈˉˍʶʽ ʹ ˃ʾʰ ˋˏ˄ʵʶˋʹ ˍʹ˄ ʱ˂˂ʹΦ 

‚  ɴ˄ʰˌ ˉʶ˂ʱˍʹˌ ˋˍʰ˃ʰˍʱ ˍʹ˄ ʰ˄ʱʴ˄˖ˋʹ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ˅ʰ˒˄ʽˁʱΦ ɳʱ˄ ˍˇ ˉˇˋˇˋˍˈ ˍ˖˄ 

ǘǿŜŜǘǎ ˉˇˎ ʵʽʰʲʱʸʶˍʰʽ ʰˉˈ ˍˇ ˊʶˏ˃ʰ ˉʷ˒ˍʶʽ ˅ʰ˒˄ʽˁʱΣ ʹ ˋˏ˄ʵʶˋʹ ʻʰ ˁ˂ʶʾˋʶʽΦ 

‚  ɴ˄ʰˌ ˉʶ˂ʱˍʹˌ ʵʽʰʲʱʸʶʽ ʵʶʵˇ˃ʷ˄ʰ ˉˇ˂ˏ ʰˊʴʱΦ ɼʱʻʶ ˋˏ˄ʵʶˋʹ ˊˇʺˌ ˎˉˇˋˍʹˊʾʸʶˍʰʽ ʰˉˈ 

˃ʽʰ ˇˎˊʱ ˃ʶ ˍʰ ˃ʹ˄ˏ˃ʰˍʰ ˉˇˎ ʻʰ ˋˍʰ˂ˇˏ˄ ˋˍˇ˄ ˉʶ˂ʱˍʹΦ ɳʱ˄ ʰˎˍʺ ʹ ˇˎˊʱ ˃ʶʴʰ˂˗˄ʶʽ 

ˉʱˊʰ ˉˇ˂ˏ ˃ʶʴʱ˂ˇ ʲʱʻˇˌ ˔ˊˈ˄ˇˎΣ ʹ ˋˏ˄ʵʶˋʹ ʻʰ ˁ˂ʶʾˋʶʽΦ 

‚  ɴ˄ʰˌ ʵʽʰˁˇ˃ʽˋˍʺˌ ˊˇʺˌ ˉˊʰʴ˃ʰˍˇˉˇʽʶʾ ʶˉʰ˄ʶˁˁʾ˄ʹˋʹΦ ɮˎˍˈ ˋˎ˄ʺʻ˖ˌ ˋ˔ʶˍʾʸʶˍʰʽ ˃ʶ 

ʷ˄ʰ˄ ˁ˖ʵʽˁˈ ʰ˄ʱˉˍˎ˅ʹˌ ˁʰʽ ʵʶ˄ ʶʾ˄ʰʽ ˉˇ˂ˏ ˋˎ˔˄ˈΦ 

‚ ʇˉʱˊ˔ˇˎ˄ ʰ˂˂ʰʴʷˌ ˋˍʹ ʵʽʰ˃ˈˊ˒˖ˋʹ ˍˇˎ ʵʽˁˍˏˇˎ ˍˇˎ ¢ǿƛǘǘŜǊΦ ɮˎˍʱ ˍʰ ʴʶʴˇ˄ˈˍʰ ʶʾ˄ʰʽ 

ʶ˅ʰʽˊʶˍʽˁʱ ˋˉʱ˄ʽʰΦ 

 

χȢφȢω ɞʌʀʊʀʍɾɻʎʚɻ ɝʀɿʋʈʘʉʖʉ ɪʋʙʏ 

ɮ˄ʱ˂ˎˋʹ ˍʹˌ ʰˉʱ˄ˍʹˋʹˌ  

ʆˇ ̠̀ ˃ʰ ˍʹˌ ʰˉʱ˄ˍʹˋʹˌ ˍˇˎ !tL ˊˇʺˌΣ ʰˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈ ˇˊʽˇʻʶˍʹ˃ʷ˄ʰ ˃ʹ˄ˏ˃ʰˍʰ ˉˇˎ 
ˉʶˊʽʷ˔ˇˎ˄ ˄ʷʰ ʴˊʰ˃˃ʺΣ ˈˉˇˎ Ϧʰ˂˂ʰʴʺ ʴˊʰ˃˃ʺˌϦ ʻʶ˖ˊʶʾˍʰʽ ˈˍʽ ʶʾ˄ʰʽ ˇ ˔ʰˊʰˁˍʺˊʰˌ \  r \  ƴ όˋʶ 
ƘŜȄΣ лȄл5 лȄл!ύ ˁʰʽ ˍˇ Ϧ˃ʺ˄ˎ˃ʰϦ ʶʾ˄ʰʽ ˃ʽʰ ˁ˖ʵʽˁˇˉˇʽʹ˃ʷ˄ʹ ʵˇ˃ʺ ʵʶʵˇ˃ʷ˄˖˄ W{hb ʺ ˃ʽʰ ˁʶ˄ʺ 
ʴˊʰ˃˃ʺΦ Φ 
 
ɮˌ ˋʹ˃ʶʽ˖ʻʶʾ ʶʵ˗ ˉ˖ˌ ˍˇ ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ ʶ˄ˈˌ tǿŜŜǘΣ ˃ˉˇˊʶʾ ˄ʰ ˉʶˊʽʷ˔ʶʽ ˃ʶˊʽˁʷˌ ˒ˇˊʷˌ ˍˇ˄ 
˔ʰˊʰˁˍʺˊʰ ʰ˂˂ʰʴʺˌ ʴˊʰ˃˃ʺˌ \  ƴ Σ ʰ˂˂ʱ ʵʶ˄ ʻʰ ˉʶˊʽʷ˔ʶʽ ˍˇ˄ ˔ʰˊʰˁˍʺˊʰ ʶˉʰ˄ʰ˒ˇˊʱˌ \  ǊΦ ʍˌ ʶˁ 
ˍˇˏˍˇˎΣ ʴʽʰ ˄ʰ ʲʶʲʰʽ˖ʻˇˏ˃ʶ ˈˍʽ ˃ˉˇˊˇˏ˃ʶ ˄ʰ ˉʱˊˇˎ˃ʶ ˇ˂ˈˁ˂ʹˊˇ ˍˇ ˖˒ʷ˂ʽ˃ˇ ˒ˇˊˍʾˇ ˍˇˎ 
˃ʹ˄ˏ˃ʰˍˇˌΣ ʰˌ ˔˖ˊʾˋˇˎ˃ʶ ˍˇ ˃ʺ˄ˎ˃ʰ ʻʷˍˇ˄ˍʰˌ \ r\ƴ ˈˊʽʰΣ ʶ˒ˈˋˇ˄ ˍˇ \  ƴ ˃ˉˇˊʶʾ ˄ʰ ˋˎ˃ʲʶʾ ˋˍʹ 
˃ʷˋʹ ʶ˄ˈˌ ˃ʹ˄ˏ˃ʰˍˇˌΦ ɳ˄ʰ˂˂ʰˁˍʽˁʱΣ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˃ʶ ˍʹ˄ ˇˊʽˇʻʶˍʹ˃ʷ˄ʹ ˉʰˊʱ˃ʶˍˊˇ ˉˇˎ 
ʶ˅ʹʴʶʾˍʰʽ ˋˍ ˇˊʽˇʻʶˍʹ˃ʷ˄ʰ ˃ʹ˄ˏ˃ʰˍʰΦ 
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ɼʰʻˎˋˍʷˊʹˋʹ ˉʶ˂ʱˍʹ (Falling  behind)  

ʁʽ ˉʶ˂ʱˍʶˌ ˉˇˎ ʵʶ˄ ʶʾ˄ʰʽ ˋʶ ʻʷˋʹ ˄ʰ ʶˉʶ˅ʶˊʴʰˋˍˇˏ˄ ˍʰ ˃ʹ˄ˏ˃ʰˍʰ ʰˊˁʶˍʱ ʴˊʺʴˇˊʰ ʻʰ 
ʰˉˇˋˎ˄ʵʶʻˇˏ˄Φ ɴ˄ʰˌ ˍˊˈˉˇˌ ʴʽʰ ˄ʰ ˉʰˊʰˁˇ˂ˇˎʻˇˏ˃ʶ ʰ˄ ˇ ˉʶ˂ʱˍʹˌ  ʷ˔ʶʽ ˃ʶʾ˄ʶʽ ˉʾˋ˖ ʶʾ˄ʰʽ ˄ʰ 
ˋˎʴˁˊʾ˄ˇˎ˃ʶ ˍʹ ˔ˊˇ˄ˇˋ˒ˊʰʴʾʵʰ ˍ˖˄  tǿŜŜǘǎ ˉˇˎ ˂ʰ˃ʲʱ˄ˇˎ˃ʶΣ ˃ʶ ˍʹ˄ ˍˊʷ˔ˇˎˋʰ ˗ˊʰΦ 
  
ɮ˄ ʹ ʵʽʰ˒ˇˊʱ ˃ʶˍʰ˅ˏ ˍ˖˄ ˔ˊˇ˄ˇˋ˒ˊʰʴʾʵ˖˄ ʰˎ˅ʱ˄ʶˍʰʽ ˃ʶ ˍʹ˄ ˉʱˊˇʵˇ ˍˇˎ ˔ˊˈ˄ˇˎΣ ˍˈˍʶ ˇ 

ˉʶ˂ʱˍʹˌ ʵʶ˄ ʶˉʶ˅ʶˊʴʱʸʶˍʰʽ tǿŜŜǘǎ ˍˈˋˇ ʴˊʺʴˇˊʰ ˈˋˇ ʶʾ˄ʰʽ ˇ ˊˎʻ˃ˈˌ ˉˇˎ ˍʰ ˉʰˊʰ˂ʰ˃ʲʱ˄ʶʽΦ 

ɴ˄ʰˌ ʱ˂˂ˇˌ ˍˊˈˉˇˌ ʴʽʰ ˄ʰ ˂ʰ˃ʲʱ˄ˇˎ˃ʶ ʶʽʵˇˉˇʽʺˋʶʽˌ ˈˍʽ ʷ˄ʰˌ ˉʶ˂ʱˍʹˌ ʷ˔ʶʽ ˃ʶʾ˄ʶʽ ˉʾˋ˖ ʶʾ˄ʰʽ ˄ʰ 

ˉʶˊʱˋˇˎ˃ʶ ˍʹ˄ ˉʰˊʱ˃ʶˍˊˇ άǎǘŀƭƭψǿŀǊƴƛƴƎǎέ ˁʰˍʱ ˍʹ ʵʹ˃ʽˇˎˊʴʾʰ ˍʹˌ ˋˏ˄ʵʶˋʹˌ ˊˇʺˌΦ 

 

ɼ˂ʽ˃ʱˁ˖ˋʹ (Scaling)  

ʁ ˈʴˁˇˌ ˊˇʺˌ ˍˇˎ ¢ǿƛǘǘŜǊ ʵʶ˄ ʶʾ˄ʰʽ ˋˍʰʻʶˊˈˌΦ ɼʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍˇˎ нп˖ˊˇˎΣ ˎˉʱˊ˔ʶʽ ˃ʽʰ 

˒ˎˋʽˁʺ ˉˍ˗ˋʹ ˁʰʽ ˏ˒ʶˋʹ ˋˍˇ˄ ʰˊʽʻ˃ˈ ˍ˖˄ tǿŜŜǘǎ ˉˇˎ ˉʰˊʰʵʾʵˇ˄ˍʰʽ ʰ˄ʱ ʵʶˎˍʶˊˈ˂ʶˉˍˇΦ 

ɳˉʽˉ˂ʷˇ˄Σ ʹ ˉˇˋˈˍʹˍʰ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ʰˎ˅ʱ˄ʶˍʰʽ ˋˍʰʻʶˊʱ ˁʱʻʶ ˃ʺ˄ʰΣ ˁʰʽ ˋʹ˃ʰ˄ˍʽˁʱ 

ˉʰʴˁˈˋ˃ʽʰ ʺ ˉˇ˂ʽˍʽˋˍʽˁʱ ʴʶʴˇ˄ˈˍʰ ˃ˉˇˊʶʾ ˄ʰ ˉˊˇˁʰ˂ʷˋˇˎ˄ ˉˊˈʲ˂ʹ˃ʰ ˋˍʹ˄ ˁˎˁ˂ˇ˒ˇˊʾʰ ˍˇˎ 

ʹ˃ʶˊʺˋʽˇˎ ˈʴˁˇˎ ʵʶʵˇ˃ʷ˄˖˄Φ ʁʽ ˉʶ˂ʱˍʶˌ ˉˇˎ ʻʷ˂ˇˎ˄ ˄ʰ ʵʽʰˍʹˊʺˋˇˎ˄ ˍʽˌ ˋˎ˄ʵʷˋʶʽˌ ˍˇˎˌ 

ˉˊʷˉʶʽ ˄ʰ ˉˊˇʲ˂ʷ˕ˇˎ˄ ˁʰʽ ˄ʰ ʵˇˁʽ˃ʱʸˇˎ˄ ʰˎˍʷˌ ˍʽˌ ˉʶˊʽˉˍ˗ˋʶʽˌΦ  

ɶ ˁʰ˂ˏˍʶˊʹ ˉˊʰˁˍʽˁʺ ʴʽʰ ˍʹ˄ ˉˊˈˋ˂ʹ˕ʹ tǿŜŜǘǎ ˁʰʽ ʱ˂˂˖˄ ˃ʹ˄ˎ˃ʱˍ˖˄ ˊˇʺˌ ʶʾ˄ʰʽ ˄ʰ 

ʰˉˇˋˎ˄ʵʶʻʶʾ ʹ ˋˎ˂˂ˇʴʺ ˁʰʽ ʹ ʶˉʶ˅ʶˊʴʰˋʾʰ ˃ʶʴʱ˂ˇˎ ˈʴˁˇˎ ˊˇʺˌ ʵʶʵˇ˃ʷ˄˖˄Φ ɱʽʰ ˉʰˊʱʵʶʽʴ˃ʰΣ 

˄ʰ ˋˎ˂˂ʷʴʶˍʰʽ ˍˇ ʶˉʶ˅ʶˊʴʰˋ˃ʷ˄ˇ ˁʶʾ˃ʶ˄ˇ ˍ˖˄ ˃ʹ˄ˎ˃ʱˍ˖˄ ˋʶ ˃ʽʰ ʵʽʰʵʽˁʰˋʾʰΣ ʲʱʸˇ˄ˍʰˌ ˍˇ ˁʱʻʶ 

˃ʺ˄ˎ˃ʰ ˋʶ ˃ʽʰ ˇˎˊʱ ˃ʹ˄ˎ˃ʱˍ˖˄Σ ʺ ʲʱˋʹ ʵʶʵˇ˃ʷ˄˖˄Φ ɾʽʰ ʵʶˏˍʶˊʹ ʵʽʰʵʽˁʰˋʾʰ ʺ ʷ˄ʰ ˋˏ˄ˇ˂ˇ 

ʵʽʰʵʽˁʰˋʽ˗˄ ʻʰ ˉˊʷˉʶʽ ˄ʰ ʰ˄ʰ˂ˏˋʶʽ ˍʰ ˃ʹ˄ˏ˃ʰˍʰ ˁʰʽ ˄ʰ ʰ˒ʰʽˊʶʾ ˈ˂ʰ ˍʰ ʰˉʰˊʰʾˍʹˍʰ ˉʶʵʾʰ ʴʽʰ 

ˍʹ˄ ʰˉˇʻʺˁʶˎˋʹ ʺ ˍʹ˄ ˉʶˊʰʽˍʷˊ˖ ɻ ʽʰ˔ʶʾˊʽˋʹΦ 

 

ʆʰ˅ʽ˄ˈ˃ʹˋʹ ɾʹ˄ˎ˃ʱˍ˖˄  

ʆʰ ˃ʹ˄ˏ˃ʰˍʰ ʰˉˈ ˍˇ !tL ˊˇʺˌ ʵʶ˄ ˉʰˊʰʵʾʵˇ˄ˍʰʽ ˋʶ ˍʰ˅ʽ˄ˇ˃ʹ˃ʷ˄ʹ ˋʶʽˊʱΦ ɮ˄ˍʾ ʰˎˍˇˏΣ  ˋˎ˄ʺʻ˖ˌ 

ˍʰ ˃ʹ˄ˏ˃ʰˍʰ ˉʰˊʰʵʾʵˇ˄ˍʰʽ ˃ʷˋʰ ˋʶ ˂ʾʴʰ ʵʶˎˍʶˊˈ˂ʶˉˍʰ ˋˍʹ ˋˎ˄ˇ˂ʽˁʺ ˍʰ˅ʽ˄ˈ˃ʹˋʹΦ ʅʶ ˃ʶˊʽˁʷˌ 

ˉʶˊʽˉˍ˗ˋʶʽˌΣ ʷ˄ʰ ˃ʽˁˊˈ ˉˇˋˇˋˍˈ ˃ˉˇˊʶʾ ˄ʰ ˉʰˊʰʵˇʻʶʾ ʵʶˁʱʵʶˌ ʵʶˎˍʶˊˈ˂ʶˉˍʰ ʷ˖ˌ ʰˊˁʶˍʱ 

˂ʶˉˍʱ ʶˁˍˈˌ ˍʹˌ ʰˊ˔ʽˁʺˌ ˍʰ˅ʽ˄ˈ˃ʹˋʹˌΦ  
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ɾʽʰ ʶ˄ˍʶ˂˗ˌ ˍʰ˅ʽ˄ˇ˃ʹ˃ʷ˄ʹ ʰˉʶʽˁˈ˄ʽˋʹ ˃ˉˇˊʶʾ ˄ʰ ʶʾ˄ʰʽ ʹ ʰʽˍʾʰΣ ˇ ˔ˊʺˋˍʹˌ ˄ʰ ˔ʱˋʶʽ ˁʱˉˇʽʰ 

˃ʹ˄ˏ˃ʰˍʰΣ ˁʰʻ˗ˌ ˁʱˉˇʽʰ ˃ʹ˄ˏ˃ʰˍʰ ʶˁˍˈˌ ˋʶʽˊʱˌ ʶʽˋʱʴˇ˄ˍʰʽ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰΦ ɼʰ˂ˈ ʶʾ˄ʰʽ ˄ʰ 

ʴʾ˄ʶˍʰʽ ʹ ˍʰ˅ʽ˄ˈ˃ʹˋʹ ˈˍʰ˄ ʵʶ˄ ˎˉʱˊ˔ʶʽ ʶˋˍʾʰˋʹ ˁʰʽ ˄ʰ ʴʾ˄ʶˍʰʽ ʹ ˉˊˇˋʱˊˍʹˋʹ ˋˍʹ˄ ˁˇˊˎ˒ʺ 

ˈˍʰ˄ ˎˉʱˊ˔ʶʽΦ  

ɶ ʵʽʰʴˊʰ˒ʺ ˃ʹ˄ˎ˃ʱˍ˖˄ ˃ˉˇˊʶʾ ˄ʰ ˉʰˊʰʵˇʻʶʾ ˉˊʽ˄ ʰˉˈ ˍˇ ʰˊ˔ʽˁˈ tǿŜŜǘ ˁʰʽ ʴʽʰ ʰˎˍˈ ˍˇ ˂ˈʴˇ 

ˇʽ ʶ˒ʰˊ˃ˇʴʷˌ ʻʰ ˉˊʷˉʶʽ ˄ʰ ʶʾ˄ʰʽ ˋʶ ʻʷˋʹΣ ˄ʰ ʶˉʰ˄ʰ˂ʱʲˇˎ˄ ˃ʽʰ ˍˇˉʽˁʺ ˃˄ʺ˃ʹ ˍ˖˄ ˃ʹ 

ʰ˄ʰʴ˄˖ˊʽˋ˃ʷ˄˖˄ ʵʽʰʴˊʰ˃˃ʷ˄˖˄ ˃ʹ˄ˎ˃ʱˍ˖˄Φ  

 

ɲʽˉ˂ʱ ˃ʹ˄ˏ˃ʰˍʰ 

ʇˉʱˊ˔ʶʽ ˉʶˊʾˉˍ˖ˋʹ ˄ʰ ˉʰˊʰʵˇʻˇˏ˄ ʵʽˉ˂ʱ ˃ʹ˄ˏ˃ʰˍʰΣ ʴʽʰ ʰˎˍˈ ˇʽ ʶ˒ʰˊ˃ˇʴʷˌ ʻʰ ˉˊʷˉʶʽ ˄ʰ 

ʷ˔ˇˎ˄ ʷ˄ʰ˄ ˃ʹ˔ʰ˄ʽˋ˃ˈ ʰ˄ˇ˔ʺˌ ˋˍˇ ˄ʰ ˂ʰ˃ʲʱ˄ʶˍʰʽ ʷ˄ʰ tǿŜŜǘ ˉʶˊʽˋˋˈˍʶˊʶˌ ʰˉˈ ˃ʾʰ ˒ˇˊʷˌΦ 

ɮˎˍˈ ʶʾ˄ʰʽ ˉʽˇ ˉʽʻʰ˄ˈ ˄ʰ ˋˎ˃ʲʶʾ ˈˍʰ˄ ʴʾ˄ʶˍʰʽ ʶˉʰ˄ʰˋˏ˄ʵʶˋʹ ʺ ˋˎ˃ˉ˂ʺˊ˖ˋʹ ˋˍˇ !tL ˊˇʺˌΦ ɶ 

ˋˎ˃ˉ˂ʺˊ˖ˋʹ ʰˉˈ ˍˇ w9{¢ !tL ʻʰ ʷ˔ʶʽ ʶˉʾˋʹˌ ˍʹ˄ ˍʱˋʹ ˄ʰ ˉʰˊʱʴʶʽ ʰ˄ˍʾʴˊʰ˒ʰ ǘǿŜŜǘǎΦ ɱʽʰ ˍʹ˄ 

ˁʰ˂ˏˍʶˊʹ ʵʽʰ˔ʶʾˊʽˋʹ ˍ˖˄ ʵʽˉ˂˗˄ ˃ʹ˄ˎ˃ʱˍ˖˄Σ ˁʰ˂ˈ ʶʾ˄ʰʽ ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽʹʻʶʾ ʹ ˉʰˊʱ˃ʶˍˊˇˌ 

άǎƛƴŎŜψƛŘέΣ ʴʽʰ ˍʹ ˃ʶʾ˖ˋʹ ˍ˖˄ ʰ˄ˍʽʴˊʱ˒˖˄Σ ˍʹ˄ ˁʰʻˎˋˍʷˊʹˋʹ ˁʰʽ ˍˇ ˃ʶʴʱ˂ˇ ˒ˈˊˍˇ ˍˇˎ 

ʶ˅ˎˉʹˊʶˍʹˍʺΦ 

 

ʅˎ˄ʵʷˋʶʽˌ 

ɼʱʻʶ ˂ˇʴʰˊʽʰˋ˃ˈˌ ˃ˉˇˊʶʾ ˄ʰ ʵʹ˃ʽˇˎˊʴʺˋʶʽ ˃ˈ˄ˇ ˃ʾʰ ˃ˈ˄ʽ˃ʹ ˋˏ˄ʵʶˋʹ ˋʶ ʵʹ˃ˈˋʽʰ ˍʶˊ˃ʰˍʽˁʱΣ 

ˁʰʽ ʹ ˋˏ˄ʵʶˋʹ ˋˍʹ ʵʹ˃ˈˋʽʰ ˊˇʺ ˉʶˊʽˋˋˈˍʶˊʶˌ ʰˉˈ ˃ʾʰ ˒ˇˊʷˌ ˃ʶ ˍʰ ʾʵʽʰ ʵʽʰˉʽˋˍʶˎˍʺˊʽʰ ˍˇˎ 

˂ˇʴʰˊʽʰˋ˃ˇˏΣ ʻʰ ˇʵʹʴʺˋʶʽ ˋˍʹ ʵʽʰˁˇˉʺ ˍʹˌ ˉʰ˂ʰʽˈˍʶˊʹˌ ˋˏ˄ʵʶˋʹˌΦ  

ʁʽ ˉʶ˂ʱˍʶˌ ˉˇˎ ˁʱ˄ˇˎ˄ ˋˎ˄ʶ˔ˈ˃ʶ˄ʶˌ ˉˊˇˋˉʱʻʶʽʶˌ ʴʽʰ ˋˏ˄ʵʶˋʹ όʶˉʽˍˎ˔ʶʾˌ ˁʰʽ ʰ˄ʶˉʽˍˎ˔ʶʾˌύ 

ʵʽʰˍˊʷ˔ˇˎ˄ ˍˇ˄ ˁʾ˄ʵˎ˄ˇ ˄ʰ ʰˉʰʴˇˊʶˎʻʶʾ ʹ ˋˏ˄ʵʶˋʺ ˍˇˎˌ ʰˎˍˈ˃ʰˍʰΦ 
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χȢφȢϊ ɚʅʐʙʎʀʅʏ ʎʐʋ ɿʂʈʝʎʅʋ !0) ʍʋʙʏ ɉPublic Streaming API)  

ʁʽ ʰʽˍʺˋʶʽˌ ˋˍˇ ʵʹ˃ˈˋʽˇ !tL ˊˇʺˌΣ ˉˊˇˋ˒ʷˊˇˎ˄ ʵʶʾʴ˃ʰˍʰ ʰˉˈ ˍʰ ʵʹ˃ˈˋʽʰ ʵʶʵˇ˃ʷ˄ʰ ˍˇˎ 

¢ǿƛǘǘŜǊΦ ɳ˒ˈˋˇ˄ ˇʽ ʶ˒ʰˊ˃ˇʴʷˌ ˋˎ˄ʵʶʻˇˏ˄ ˋʶ ʷ˄ʰ ʰˉˈ ˍʰ ˉʰˊʰˁʱˍ˖ ˍʶˊ˃ʰˍʽˁʱΣ ˉʰˊʰʵʾʵˇ˄ˍʰʽ 

tǿŜŜǘǎΣ ˔˖ˊʾˌ ˄ʰ ˎˉʱˊ˔ʶʽ  ʰ˄ʹˋˎ˔ʾʰ ʴʽʰ ˍˇ ˈˊʽˇ ˍˇˎ ˊˎʻ˃ˇˏ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ˈˉ˖ˌ ˋˍˇ  w9{¢ 

API. 

ʁʽ ˊˇʷˌ ʰˎˍʷˌ ʶʾ˄ʰʽ ˇʽΥ 

ǒ POST statuses / filter 
ǒ GET statuses / sample 

ǒ GET statuses / firehose 

ʅˍʹ˄ ˉʰˊˇˏˋʰ ʶ˒ʰˊ˃ˇʴʺ ˃ʶ ˍʹ ʲˇʺʻʶʽʰ ʶ˅˖ˍʶˊʽˁʺˌ ʲʽʲ˂ʽˇʻʺˁʹˌΣ ʴʽʰ ˍʹ˄ ˇˉˇʾʰ ʴʾ˄ʶˍʰʽ ˂ˈʴˇˌ 
ʰ˄ʰ˂ˎˍʽˁˈˍʶˊʰ ˋʶ ʶˉˈ˃ʶ˄ʹ ʶ˄ˈˍʹˍʰΣ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ́  ˉˊ˗ˍʹ ˊˇʺΣ ˗ˋˍʶ ˄ʰ ˎˉʱˊ˔ʶʽ ʹ 
ʵˎ˄ʰˍˈˍʹˍʰ ˄ʰ ˒ʽ˂ˍˊʱˊˇˎ˃ʶ ˍʹ˄ ʰ˄ʰʸʺˍʹˋʺ ˃ʰˌΦ 

POST statuses/filter 

ɳˉʽˋˍˊʷ˒ʶʽ ʵʹ˃ˈˋʽʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˉˇˎ ʰ˄ˍʽˋˍˇʽ˔ˇˏ˄ ˋˍˇ ˍʰʾˊʽʰˋ˃ʰ ʶ˄ˈˌ ʺ ˉʶˊʽˋˋˈˍʶˊ˖˄ 

˒ʾ˂ˍˊ˖˄ ˉˇˎ ʷ˔ˇˎ˄ ˍʶʻʶʾ ˋˍʹ˄ ʰʾˍʹˋʹΦ ʃˇ˂˂ʰˉ˂ʷˌ ˉʰˊʱ˃ʶˍˊˇʽ ˃ˉˇˊˇˏ˄ ˄ʰ ˇˊʾʸˇ˄ˍʰʽΣ ˍˇ ˇˉˇʾˇ 

ʶˉʽˍˊʷˉʶʽ ˋˍˇˎˌ ˉʶˊʽˋˋˈˍʶˊˇˎˌ ˉʶ˂ʱˍʶˌ ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽʺˋˇˎ˄ ˃ʾʰ ˃ˇ˄ʰʵʽˁʺ ˋˏ˄ʵʶˋʹ ˋˍˇ !tL 

ˊˇʺˌΦ 

ʆˈˋˇ ˇʽ D9¢ ˈˋˇ ˁʰʽ ˇʽ th{¢ ʰʽˍʺˋʶʽˌ ˎˉˇˋˍʹˊʾʸˇ˄ˍʰʽΣ ʰ˂˂ʱ ˇʽ ʰʽˍʺˋʶʽˌ ˃ʶ ˍʶ˔˄ˇ˂ˇʴʾʰ Dɳʆ 

ˋˍʹ˄ ˉʶˊʾˉˍ˖ˋʹ ˉˇ˂˂˗˄ ˉʰˊʰ˃ʷˍˊ˖˄Σ ˃ˉˇˊʶʾ ˄ʰ ˉˊˇˁʰ˂ʷˋʶʽ ˍʹ˄ ʰˉˈˊˊʽ˕ʹ ˍʹˌ ʰʾˍʹˋʹˌΣ ˂ˈʴ˖ 

ˍˇˎ ˃ʶʴʱ˂ˇˎ ˃ʺˁˇˎˌ ˍˇˎ ¦w[Φ ʅʶ ʰˎˍʺ ˍʹ˄ ˉʶˊʾˉˍ˖ˋʹ ʶʾ˄ʰʽ ˁʰ˂ˈ ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽʹʻʶʾ ʹ 

ˍʶ˔˄ˇ˂ˇʴʾʰ th{¢Φ  

ʁʽ ˉʰˊʱ˃ʶˍˊˇʽ άǘǊŀŎƪέΣ άŦƻƭƭƻǿέ ˁʰʽ άƭƻŎŀǘƛƻƴǎέ ʻʰ ˉˊʷˉʶʽ ˄ʰ ʻʶ˖ˊʹʻˇˏ˄ ˈˍʽ ˋˎ˄ʵʷˇ˄ˍʰʽ 

˃ʶˍʰ˅ˏ ˍˇˎˌ ˃ʶ ˍˇ˄ ˂ˇʴʽˁˈ ˍʶ˂ʶˋˍʺ hwΦ  

ʅˍʹ ʵʽˁʺ ˃ʰˌ ʶ˒ʰˊ˃ˇʴʺΣ ˈ˃˖ˌ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˃ʶ ˃ˈ˄ˇ ˍʹ˄ ˉʰˊʱ˃ʶˍˊˇ άƭƻŎŀǘƛƻƴǎέ ʴʽʰ ˍʽˌ 

ʰʽˍʺˋʶʽˌ ˃ʰˌΣ ˇˉˈˍʶ ʵʶ ˔ˊʶʽʱʸʶˍʰʽ ˁʱˉˇʽˇˌ ʶˉʽˉ˂ʷˇ˄ ˁʰ˄ˈ˄ʰˌ ʴʽʰ ˍˇ ˒ʽ˂ˍˊʱˊʽˋ˃ʰ ˍ˖˄ 

ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄ ˃ʰˌΦ 

ʆˇ ˉˊˇʶˉʽ˂ʶʴ˃ʷ˄ˇ ʶˉʾˉʶʵˇ ˉˊˈˋʲʰˋʹˌ ʶˉʽˍˊʷˉʶʽ ˃ʷ˔ˊʽ ˁʰʽ плл ˂ʷ˅ʶʽˌ-ˁ˂ʶʽʵʽʱΣ рллл 

ʰ˄ ʰʴ˄˖ˊʽˋˍʽˁʱ ˔ˊʹˋˍ˗˄-ŦƻƭƭƻǿŜǊǎ ˁʰʽ нр лΦм - осл ˃ˇʾˊʶˌ ˔˖ˊʽˁʱ ˉˇ˂ˏʴ˖˄ʰΦ ɳʱ˄ ˔ˊʶʽʱʸʶˍʰʽ 




