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ʅʦʚʘʷ ʢʥʠʛʘ ʄʘʡʢʣʘ ʂʝʡʩʠ ʠ ʇʦʣʘ ɺʠʥʴʷ ʦ ʧʦʪʝʥʮʠʘʣʝ ʪʝʭʥʦʣʦʛʠʠ ʙʣʦʢʯʝʡʥ ʠ 

ʨʘʩʰʠʨʝʥʠʠ ʩʬʝʨ ʝʝ ʧʨʠʤʝʥʝʥʠʷ ʯʠʪʘʝʪʩʷ ʥʘ ʦʜʥʦʤ ʜʳʭʘʥʠʠ. ʅʝ ʥʘʚʷʟʳʚʘʷ ʩʚʦʝʛʦ ʤʥʝʥʠʷ, 

ʘʚʪʦʨʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʬʘʢʪʳ, ʘʨʛʫʤʝʥʪʳ ʠ ʨʘʩʩʫʞʜʝʥʠʷ ʦ ʯʝʪʚʝʨʪʦʡ ʧʨʦʤʳʰʣʝʥʥʦʡ 

ʨʝʚʦʣʶʮʠʠ ʠ ʤʠʨʝ ʙʫʜʫʱʝʛʦ, ʦʩʥʦʚʘʥʥʦʤ ʥʘ çʠʥʪʝʨʥʝʪʝ ʚʝʱʝʡè. ʕʪʘ ʢʥʠʛʘ ʜʣʷ ʪʝʭ, ʢʪʦ 

ʠʥʪʝʨʝʩʫʝʪʩʷ ʪʝʭʥʦʣʦʛʠʝʡ ʙʣʦʢʯʝʡʥ, ʧʨʦʙʣʝʤʘʤʠ ʜʝʮʝʥʪʨʘʣʠʟʘʮʠʠ ʠ ʮʠʬʨʦʚʳʤ ʙʫʜʫʱʠʤ 

ʯʝʣʦʚʝʯʝʩʪʚʘ. ʅʘ ʨʫʩʩʢʦʤ ʷʟʳʢʝ ʧʫʙʣʠʢʫʝʪʩʷ ʚʧʝʨʚʳʝ. 
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ʇʨʝʜʠʩʣʦʚʠʝ ʧʘʨʪʥʝʨʘ ʠʟʜʘʥʠʷ 
 

ʆ ʙʣʦʢʯʝʡʥʝ, ʙʠʪʢʦʠʥʝ ʠ ʢʨʠʧʪʦʚʘʣʶʪʘʭ ʧʦʩʣʝʜʥʠʝ ʧʘʨʫ ʣʝʪ ʩʣʳʰʠʪʩʷ ʦʪʦʚʩʶʜʫ. 

ʅʦʚʦʩʪʠ ʦ ʙʝʟʫʜʝʨʞʥʦʤ ʨʦʩʪʝ ʢʘʧʠʪʘʣʠʟʘʮʠʠ ʙʠʪʢʦʠʥʘ ʠ ʚ ʮʝʣʦʤ ʨʳʥʢʘ ʮʠʬʨʦʚʳʭ ʚʘʣʶʪ 

ʙʫʜʦʨʘʞʘʪ ʫʤʳ ʤʠʣʣʠʦʥʦʚ. ɸ ʞʝʩʪʢʠʝ ʨʝʛʫʣʷʪʠʚʥʳʝ ʤʝʨʳ ʚ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ ʠ ʦʪʢʨʦʚʝʥʥʦʝ 

ʤʦʰʝʥʥʠʯʝʩʪʚʦ ʧʨʠʚʝʣʠ ʢ ʤʘʩʩʦʚʦʤʫ ʨʘʟʦʯʘʨʦʚʘʥʠʶ ʯʘʩʪʥʳʭ ʠʥʚʝʩʪʦʨʦʚ. ʊʘʢ ʚ 

ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʙʦʣʴʰʠʥʩʪʚʘ ʙʣʦʢʯʝʡʥ ʩʪʘʣ ʘʩʩʦʮʠʠʨʦʚʘʪʴʩʷ ʩ ʨʠʩʢʦʤ, ʣʝʛʢʠʤʠ ʜʝʥʴʛʘʤʠ ʠ 

ʙʠʨʞʝʚʳʤʠ ʩʧʝʢʫʣʷʮʠʷʤʠ. 

ɼʝʩʷʪʠʣʝʪʠʷʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʟʘʩʪʘʚʣʷʣʠ ʬʠʥʘʥʩʦʚʳʝ ʠʥʩʪʠʪʫʪʳ 

ʤʝʥʷʪʴʩʷ, ʦʜʥʘʢʦ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʙʘʥʢʦʚʩʢʠʡ ʩʝʢʪʦʨ ʩʪʘʣ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʚʳʟʦʚʳ ʛʦʨʘʟʜʦ 

ʦʧʝʨʘʪʠʚʥʝʝ ʠ ʵʬʬʝʢʪʠʚʥʝʝ. ʈʦʙʦʪʠʟʘʮʠʷ, ʙʠʦʤʝʪʨʠʷ, ʦʙʣʘʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʠʩʢʫʩʩʪʚʝʥʥʳʡ 
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ʠʥʪʝʣʣʝʢʪ, ʘʥʘʣʠʟ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʵʬʬʝʢʪʠʚʥʦ ʨʘʙʦʪʘʶʪ ʥʘ ʬʠʥʘʥʩʠʩʪʦʚ ʠ ʙʘʥʢʠʨʦʚ ʫʞʝ 

ʩʝʛʦʜʥʷ. ʅʦ ʙʣʦʢʯʝʡʥ ʢʘʢ ʥʦʚʳʡ ʛʣʘʚʥʳʡ ʪʨʝʥʜ ʦʩʪʘʝʪʩʷ ʜʣʷ ʥʠʭ ʧʦʢʘ ʪʝʤʥʦʡ ʣʦʰʘʜʢʦʡ. 

ʆʜʥʠ ʫʩʤʘʪʨʠʚʘʶʪ ʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʪʝʭʥʦʣʦʛʠʠ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʩʝʪʝʡ ʫʛʨʦʟʫ 

ʩʦʙʩʪʚʝʥʥʦʤʫ ʩʫʱʝʩʪʚʦʚʘʥʠʶ ʠʟ-ʟʘ ʦʩʣʘʙʣʝʥʠʷ ʢʦʥʪʨʦʣʷ, ʜʨʫʛʠʝ ï ʥʝʦʙʭʦʜʠʤʳʝ 

ʠʥʩʪʨʫʤʝʥʪʳ ʨʘʟʚʠʪʠʷ. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʩʫʭʠʭ ʮʠʬʨ, ʪʦ ʙʘʥʢʘʤ ʩ ʠʭ ʫʩʪʘʨʝʚʰʠʤʠ ʩʠʩʪʝʤʘʤʠ ʜʝʥʝʞʥʳʭ ʧʝʨʝʚʦʜʦʚ 

ʝʩʪʴ ʦ ʯʝʤ ʧʦʜʫʤʘʪʴ. ʇʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʩʝʪʠ SWIFT ï 50 ʪʳʩʷʯ ʪʨʘʥʟʘʢʮʠʡ ʚ ʩʝʢʫʥʜʫ. 

Visa ʟʘʷʚʣʷʣʘ ʦ ʩʧʦʩʦʙʥʦʩʪʠ ʦʜʥʦʤʦʤʝʥʪʥʦ ʦʙʨʘʙʘʪʳʚʘʪʴ 65 ʪʳʩʷʯ ʪʨʘʥʟʘʢʮʠʡ. ʕʪʠ 

ʧʦʢʘʟʘʪʝʣʠ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʚʧʝʯʘʪʣʷʶʪ, ʧʦʢʘ ʥʝ ʥʘʯʠʥʘʝʰʴ ʠʭ ʩʨʘʚʥʠʚʘʪʴ ʩʦ ʩʢʦʨʦʩʪʴʶ 

ʙʣʦʢʯʝʡʥʦʚ. ɺʠʪʘʣʠʢ ɹʫʪʝʨʠʥ, ʦʩʥʦʚʘʪʝʣʴ ʧʣʘʪʬʦʨʤʳ ʕʬʠʨʠʫʤ, ʘʥʦʥʩʠʨʦʚʘʣ 1 ʤʠʣʣʠʦʥ 

ʪʨʘʥʟʘʢʮʠʡ ʚ ʩʝʢʫʥʜʫ ʧʦʩʣʝ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʩʝʪʠ! ʅʦʚʳʡ ʧʨʦʝʢʪ Harmony, ʩʦʙʨʘʚʰʠʡ ʥʘ 

ʩʪʘʜʠʠ ʧʦʩʝʚʥʦʡ ʠʥʚʝʩʪʠʮʠʠ 18 ʤʠʣʣʠʦʥʦʚ ʜʦʣʣʘʨʦʚ, ʦʙʝʱʘʝʪ 10 ʤʠʣʣʠʦʥʦʚ ʪʨʘʥʟʘʢʮʠʡ ʚ 

ʩʝʢʫʥʜʫ. ʇʨʠ ʵʪʦʤ ʜʝʥʝʞʥʳʝ ʧʝʨʝʚʦʜʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʪʝʭʥʦʣʦʛʠʠ ʙʣʦʢʯʝʡʥ, ʝʱʝ ʠ 

ʩʫʱʝʩʪʚʝʥʥʦ ʜʝʰʝʚʣʝ, ʪʘʢ ʢʘʢ ʠʟʙʘʚʣʷʶʪ ʦʪ ʫʯʘʩʪʠʷ ʧʦʩʨʝʜʥʠʢʦʚ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʠʟʙʘʣʦʚʘʥʥʳʡ ʚʥʠʤʘʥʠʝʤ ʦʙʱʝʩʪʚʘ ʨʳʥʦʢ ʢʨʠʧʪʦʚʘʣʶʪ, ʪʝʭʥʦʣʦʛʠʷ 

ʙʣʦʢʯʝʡʥ ʥʝʩʝʪ ʚ ʩʝʙʝ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʥʦʚʰʝʩʪʚ, ʯʝʤ ʧʝʨʝʤʝʥʳ ʚ 

ʬʠʥʘʥʩʦʚʦʤ ʩʝʢʪʦʨʝ. ʈʘʩʧʨʝʜʝʣʝʥʥʳʝ ʩʝʪʠ ʠ ʩʤʘʨʪ-ʢʦʥʪʨʘʢʪʳ ʜʦ ʥʝʫʟʥʘʚʘʝʤʦʩʪʠ ʠʟʤʝʥʷʪ 

ʚʩʝ ʚʠʜʳ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʭʨʘʥʝʥʠʝʤ ʠ ʧʝʨʝʜʘʯʝʡ ʜʘʥʥʳʭ ʠ ʩʬʝʨʦʡ, ʛʜʝ ʛʘʨʘʥʪʦʤ 

ʜʦʚʝʨʠʪʝʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ ʠ ʩʝʨʪʠʬʠʢʘʮʠʠ ʧʦʜʣʠʥʥʦʩʪʠ ʯʝʛʦ-ʣʠʙʦ ʪʨʘʜʠʮʠʦʥʥʦ ʚʳʩʪʫʧʘʣ 

ʯʝʣʦʚʝʢ. ʋʚʝʨʝʥ: ʚ ʙʣʠʞʘʡʰʠʝ ʛʦʜʳ ʙʣʦʢʯʝʡʥ ʧʨʦʯʥʦ ʟʘʡʤʝʪ ʩʚʦʝ ʟʘʢʦʥʥʦʝ ʤʝʩʪʦ ʚ 

ʶʨʠʩʧʨʫʜʝʥʮʠʠ, ʥʦʪʘʨʠʘʣʴʥʳʭ ʫʩʣʫʛʘʭ, ʘʚʪʦʨʩʢʦʤ ʧʨʘʚʝ, ʚʝʥʯʫʨʥʦʤ ʠʥʚʝʩʪʠʨʦʚʘʥʠʠ, 

ʤʝʜʠʮʠʥʝ, ʨʘʙʦʪʝ ʘʨʭʠʚʦʚ, ʠʟʙʠʨʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ, ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ ʠ ʜʘʞʝ ʚ ʨʘʟʚʠʪʠʠ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʩʘʤʦʛʦ ʠʥʪʝʨʥʝʪʘ. 

ɸʚʪʦʨʳ ʢʥʠʛʠ çʄʘʰʠʥʘ ʧʨʘʚʜʳ: ʙʣʦʢʯʝʡʥ ʠ ʙʫʜʫʱʝʝ ʯʝʣʦʚʝʯʝʩʪʚʘè ʩʪʘʚʷʪ ʧʦʷʚʣʝʥʠʝ 

ʩʠʩʪʝʤ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʩʝʪʝʡ ʚ ʦʜʠʥ ʨʷʜ ʩ ʪʘʢʠʤʠ ʟʥʘʯʠʤʳʤʠ ʩʦʙʳʪʠʷʤʠ, ʢʘʢ ʠʟʦʙʨʝʪʝʥʠʝ 

ʪʦʯʥʳʭ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ, ʵʣʝʢʪʨʠʯʝʩʪʚʘ ʠ ʠʥʪʝʨʥʝʪʘ. ʂʥʠʛʘ ʠʟʦʙʠʣʫʝʪ ʧʨʠʤʝʨʘʤʠ 

ʥʝʪʨʠʚʠʘʣʴʥʳʭ ʨʝʰʝʥʠʡ ʩʦʮʠʘʣʴʥʳʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʩ ʧʦʤʦʱʴʶ ʪʝʭʥʦʣʦʛʠʠ 

ʙʣʦʢʯʝʡʥ. ʇʦʩʣʝ ʝʝ ʧʨʦʯʪʝʥʠʷ ʫ ʚʘʩ ʥʝ ʦʩʪʘʥʝʪʩʷ ʩʦʤʥʝʥʠʡ, ʯʪʦ ʤʳ ʞʠʚʝʤ ʚ ʠʥʪʝʨʝʩʥʝʡʰʝʝ 

ʚʨʝʤʷ ʠ ʩʪʦʠʤ ʥʘ ʧʦʨʦʛʝ ʛʣʦʙʘʣʴʥʳʭ ʧʝʨʝʤʝʥ. 

 
ʂʠʨʠʣʣ ʉʝʤʝʥʠʭʠʥ, 

ʜʠʨʝʢʪʦʨ ʋʥʠʚʝʨʩʠʪʝʪʘ ʀʥʥʦʧʦʣʠʩ 

 

 

ʇʨʝʜʠʩʣʦʚʠʝ ʥʘʫʯʥʦʛʦ ʨʝʜʘʢʪʦʨʘ. ɼʝʮʝʥʪʨʘʣʠʟʘʮʠʷ ʢʘʢ ʵʣʝʤʝʥʪ 
ʙʫʜʫʱʝʛʦ ʧʨʦʮʚʝʪʘʥʠʷ 

 

ʇʦʷʚʣʝʥʠʝ ɹʠʪʢʦʠʥʘ ï ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ʟʘʧʨʦʩʘ ʦʙʱʝʩʪʚʘ ʥʘ ʜʝʮʝʥʪʨʘʣʠʟʘʮʠʶ, ʘ ʪʘʢʞʝ 

ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʥʦʚʦʡ ʧʘʨʘʜʠʛʤʳ ʬʠʥʘʥʩʦʚʦʡ ʩʠʩʪʝʤʳ. ʊʘʢ, 

ʝʩʣʠ ʨʘʥʴʰʝ ʠʤʝʣʠ ʤʝʩʪʦ ʣʠʰʴ ʧʨʠʤʝʨʳ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʚʦ ʛʣʘʚʝ ʩ ʨʝʛʫʣʷʪʦʨʦʤ ʠ 

ʮʝʣʦʡ ʟʘʢʨʳʪʦʡ ʠ ʧʦʣʥʦʩʪʴʶ ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ, ʪʦ ʩʝʛʦʜʥʷ ʤʳ ʥʘʙʣʶʜʘʝʤ 

ʩʪʘʥʦʚʣʝʥʠʝ ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʦʡ ʧʘʨʘʜʠʛʤʳ. ʆʥʘ ʜʝʤʦʥʩʪʨʠʨʫʝʪ, ʯʪʦ ʥʘʣʠʯʠʝ ʥʠʢʝʤ ʥʝ 

ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ, ʧʦʣʥʦʩʪʴʶ ʦʪʢʨʳʪʦʡ ʠ ʧʨʠ ʵʪʦʤ ʙʝʟʦʧʘʩʥʦʡ ʩʠʩʪʝʤʳ ʚʦʟʤʦʞʥʦ. ʀ ʟʘ ʵʪʠʤ 

ʙʫʜʫʱʝʝ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʫ ʩʝʪʠ ɹʠʪʢʦʠʥʘ ʝʩʪʴ ʢʘʢ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ, ʪʘʢ ʠ ʥʝʜʦʩʪʘʪʢʦʚ. ʂ 

ʧʦʩʣʝʜʥʠʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʨʦʭʦʞʜʝʥʠʷ ʪʨʘʥʟʘʢʮʠʡ, ʚʳʩʦʢʠʝ ʢʦʤʠʩʩʠʠ, 

ʩʣʘʙʫʶ ʘʥʦʥʠʤʥʦʩʪʴ, ʚʳʩʦʢʠʝ ʨʠʩʢʠ ʧʦʣʫʯʝʥʠʷ ʟʣʦʫʤʳʰʣʝʥʥʠʢʘʤʠ ʜʦʩʪʫʧʘ ʢ ʘʢʢʘʫʥʪʘʤ, 

ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʦʪʤʝʥʳ ʪʨʘʥʟʘʢʮʠʠ ʠ ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ. ʄʥʦʛʠʝ ʧʦʢʘ ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʳ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʩʝʪʠ ʠ ʫʞʝ ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʫʩʪʨʘʥʝʥʠʷ. ɺ ʪʦ ʞʝ 

ʚʨʝʤʷ ʨʷʜ ʧʨʦʙʣʝʤ, ʨʘʚʥʦ ʢʘʢ ʠ ʧʦʚʳʰʝʥʥʳʡ ʠʥʪʝʨʝʩ ʢ ʩʘʤʦʤʫ ʙʠʪʢʦʠʥʫ, ʚʳʟʚʘʥʳ ʝʛʦ 

ʨʘʩʪʫʱʝʡ ʩʪʦʠʤʦʩʪʴʶ ʠ ʚʥʠʤʘʥʠʝʤ, ʧʨʦʷʚʣʷʝʤʳʤ ʤʘʩʩʦʚʳʤ ʠʥʚʝʩʪʦʨʦʤ ʢ ʧʝʨʚʦʡ 

ʢʨʠʧʪʦʚʘʣʶʪʝ ʤʠʨʘ. 
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ʇʦ ʤʝʨʝ ʨʦʩʪʘ ʠʥʪʝʨʝʩʘ ʠ ʩʧʨʦʩʘ ʚ ʩʝʪʠ ɹʠʪʢʦʠʥʘ ʨʘʩʪʝʪ ʠ ʢʦʣʠʯʝʩʪʚʦ ʟʘʧʨʦʩʦʚ ʠ 

ʪʨʘʥʟʘʢʮʠʡ, ʩ ʯʝʤ ʩʝʪʴ ʧʦʧʨʦʩʪʫ ʥʝ ʩʧʨʘʚʣʷʝʪʩʷ. ʕʪʦ ʥʝʢʘʷ çʙʦʣʝʟʥʴ ʨʦʩʪʘè, ʢʦʪʦʨʘʷ, ʩ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ, ʧʦʟʚʦʣʠʪ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʚʩʶ ʩʠʩʪʝʤʫ, ʘ ʩ ʜʨʫʛʦʡ ï ʧʨʠʚʝʜʝʪ ʢ ʧʦʷʚʣʝʥʠʶ 

ʥʦʚʳʭ ʢʨʠʧʪʦʚʘʣʶʪ (ʯʪʦ ʫʞʝ ʧʨʦʠʩʭʦʜʠʪ), ʢʦʪʦʨʳʝ ʙʦʣʝʝ ʫʩʧʝʰʥʦ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʧʣʘʥʝ 

ʩʤʦʛʫʪ ʨʝʰʠʪʴ ʪʫ ʠʣʠ ʠʥʫʶ ʧʨʦʙʣʝʤʫ, ʢ ʧʨʠʤʝʨʫ ʘʥʦʥʠʤʥʦʩʪʠ. 

ʄʦʞʥʦ ʩʤʝʣʦ ʛʦʚʦʨʠʪʴ ʦ ʪʦʤ, ʯʪʦ ʩʝʪʴ ɹʠʪʢʦʠʥʘ ʢʘʢ ʧʝʨʚʘʷ ʚ ʤʠʨʝ ʢʨʠʧʪʦʚʘʣʶʪʥʘʷ 

ʧʣʦʱʘʜʢʘ ʷʚʣʷʝʪʩʷ ʥʝʢʠʤ ʧʦʣʠʛʦʥʦʤ ʜʣʷ ʦʪʣʘʜʢʠ ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʦʡ ʬʠʥʘʥʩʦʚʦʡ ʩʠʩʪʝʤʳ 

ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʦʙʤʝʥʘ ʘʢʪʠʚʘʤʠ. ʇʨʦʙʣʝʤʳ ʚ ʩʝʪʠ ʧʨʦʚʦʮʠʨʫʶʪ ʜʠʩʢʫʩʩʠʠ ʚ 

ʢʨʠʧʪʦʩʦʦʙʱʝʩʪʚʝ, ʩʧʦʩʦʙʩʪʚʫʷ ʧʦʷʚʣʝʥʠʶ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʫʚʝʣʠʯʠʚʘʷ 

ʩʧʝʢʪʨ ʢʨʠʧʪʦʚʘʣʶʪ ʚ ʤʠʨʝ ʠ ʝʱʝ ʙʦʣʴʰʝ ʨʘʩʧʨʦʩʪʨʘʥʷʷ çʚʠʨʫʩ ʜʝʮʝʥʪʨʘʣʠʟʘʮʠʠè ʥʘ ʫʨʦʚʥʝ 

ʤʘʩʩʦʚʦʛʦ ʧʦʪʨʝʙʠʪʝʣʷ. 

ʉʪʦʣʢʥʦʚʝʥʠʝ ʪʨʘʜʠʮʠʦʥʥʦʡ ʠ ʠʥʥʦʚʘʮʠʦʥʥʦʡ (ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ) ʧʘʨʘʜʠʛʤ 

ʫʚʝʣʠʯʠʚʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʩʪʦʨʦʥʥʠʢʦʚ ʠ ʧʨʦʪʠʚʥʠʢʦʚ ʢʘʞʜʦʛʦ ʠʟ ʧʦʜʭʦʜʦʚ. ʉʝʛʦʜʥʷ 

ʫ ɹʠʪʢʦʠʥʘ ʝʩʪʴ ʠ ʪʝ ʠ ʜʨʫʛʠʝ, ʧʨʝʜʩʢʘʟʳʚʘʶʱʠʝ ʢʨʠʧʪʦʚʘʣʶʪʝ ʩʦʚʝʨʰʝʥʥʦ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʝ ʙʫʜʫʱʝʝ, ʨʘʚʥʦ ʢʘʢ ʠ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʤʫ ʤʠʨʦʫʩʪʨʦʡʩʪʚʫ. ɽʜʠʥʩʪʚʘ 

ʤʥʝʥʠʡ ʥʝʪ ʥʠ ʚ ʦʮʝʥʢʘʭ ʧʝʨʩʧʝʢʪʠʚ, ʥʠ ʚ ʦʮʝʥʢʘʭ ʩʪʦʠʤʦʩʪʠ ʙʠʪʢʦʠʥʘ. ʄʝʥʷʝʪʩʷ ʠ 

ʧʦʚʝʜʝʥʠʝ ʩʘʤʠʭ ʩʪʦʨʦʥʥʠʢʦʚ ʠ ʧʨʦʪʠʚʥʠʢʦʚ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʥʘʯʘʚʰʝʡʩʷ ʚ ʵʪʦʤ ʛʦʜʫ 

çʚʦʡʥʦʡ ʩʠʩʪʝʤ, ʠʣʠ ʚʦʡʥʦʡ ʤʠʨʦʚè ï ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʠ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ. 

ʂʥʠʛʘ ʄʘʡʢʣʘ ʂʝʡʩʠ ʠ ʇʦʣʘ ɺʠʥʴʷ çʄʘʰʠʥʘ ʧʨʘʚʜʳ. ɹʣʦʢʯʝʡʥ ʠ ʙʫʜʫʱʝʝ 

ʯʝʣʦʚʝʯʝʩʪʚʘè ʧʨʝʜʣʘʛʘʝʪ ʙʝʩʧʨʠʩʪʨʘʩʪʥʳʡ ʚʟʛʣʷʜ ʥʘ ʟʘʨʦʞʜʘʶʱʠʡʩʷ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʡ 

ʤʠʨ. ʅʝ ʥʘʚʷʟʳʚʘʷ ʦʧʨʝʜʝʣʝʥʥʦʝ ʤʥʝʥʠʝ, ʦʥʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʯʠʪʘʪʝʣʶ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʬʘʢʪʳ, 

ʘʨʛʫʤʝʥʪʳ ʠ ʨʘʩʩʫʞʜʝʥʠʷ ʥʘ ʵʪʫ ʪʝʤʫ. ʉʪʠʣʴ ʢʥʠʛʠ ʥʘʧʦʤʠʥʘʝʪ ʞʫʨʥʘʣʠʩʪʩʢʦʝ 

ʨʘʩʩʣʝʜʦʚʘʥʠʝ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʚʟʚʝʰʝʥʥʦʤ ʬʘʢʪʘʞʝ ʠ ʛʣʫʙʦʢʦʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʙʘʟʝ. 

ʂʥʠʛʫ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʚʠʟʠʦʥʝʨʩʢʦʡ. ɺ ʥʝʡ ʤʥʦʛʦ ʨʘʩʩʫʞʜʝʥʠʡ ʥʘ ʪʝʤʫ ʯʝʪʚʝʨʪʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʨʝʚʦʣʶʮʠʠ ʠ ʤʠʨʘ ʙʫʜʫʱʝʛʦ, ʧʦʩʪʨʦʝʥʥʦʛʦ ʥʘ çʠʥʪʝʨʥʝʪʝ ʚʝʱʝʡè. 

ʈʘʩʢʨʳʚʘʷ ʛʣʫʙʠʥʫ ʪʝʭʥʦʣʦʛʠʠ ʙʣʦʢʯʝʡʥ, ʵʪʦʪ ʪʨʫʜ ʪʘʢʞʝ ʜʘʝʪ ʤʥʦʛʦ ʦʨʠʝʥʪʠʨʦʚ ʧʦ 

ʜʦʣʛʦʩʨʦʯʥʦʤʫ ʠʥʚʝʩʪʠʨʦʚʘʥʠʶ. ʉʪʘʥʦʚʠʪʩʷ ʦʯʝʚʠʜʥʳʤ, ʯʪʦ ʙʫʜʫʱʝʝ ï ʟʘ ʧʨʦʝʢʪʘʤʠ, 

ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪ ʤʘʩʰʪʘʙʠʨʦʚʘʪʴ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʝ ʤʠʨʦʫʩʪʨʦʡʩʪʚʦ ʠ ʦʙʲʝʜʠʥʠʪʴ 

ʨʘʟʣʠʯʥʳʝ ʠʥʜʫʩʪʨʠʠ, ʥʘʧʨʠʤʝʨ çʠʥʪʝʨʥʝʪ ʚʝʱʝʡè ʠ ʙʣʦʢʯʝʡʥ. 
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ɺ ʢʥʠʛʝ The Age of Cryptocurrency1 ʤʳ ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʮʠʬʨʦʚʫʶ ʚʘʣʶʪʫ ʙʠʪʢʦʠʥ ʠ 

ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʥʦʚʦʡ, ʙʦʣʝʝ ʩʧʨʘʚʝʜʣʠʚʦʡ ʛʣʦʙʘʣʴʥʦʡ ʧʣʘʪʝʞʥʦʡ ʩʠʩʪʝʤʳ, 

ʥʝʟʘʚʠʩʠʤʦʡ ʦʪ ʙʘʥʢʦʚ ʠ ʧʨʦʯʠʭ ʧʦʩʨʝʜʥʠʢʦʚ. ʂ ʪʦʤʫ ʚʨʝʤʝʥʠ, ʢʦʛʜʘ ʢʥʠʛʘ ʫʚʠʜʝʣʘ ʩʚʝʪ, 

ʩʪʘʣʦ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʠʩʪʠʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʙʠʪʢʦʠʥʘ2 ʠ ʩʪʦʷʱʠʭ ʟʘ ʥʠʤ ʪʝʭʥʦʣʦʛʠʡ ʥʘʤʥʦʛʦ 

ʤʦʱʥʝʝ: ʵʣʝʢʪʨʦʥʥʘʷ ʜʝʥʝʞʥʘʷ ʝʜʠʥʠʮʘ ʩʧʦʩʦʙʥʘ ʨʘʟʨʝʰʠʪʴ ʧʨʦʙʣʝʤʳ ʜʦʚʝʨʠʷ ʤʝʞʜʫ 

ʯʘʩʪʥʳʤʠ ʣʠʮʘʤʠ ʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʧʨʠ ʪʦʚʘʨʦʦʙʤʝʥʝ, ʟʘʢʣʶʯʝʥʠʠ ʢʦʥʪʨʘʢʪʦʚ, 

ʧʨʠʦʙʨʝʪʝʥʠʠ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʠ ʦʙʤʝʥʝ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

                                                 
1 ʀʟʜʘʥʘ ʥʘ ʨʫʩʩʢʦʤ ʷʟʳʢʝ: ɺʠʥʴʷ ʇ., ʂʝʡʩʠ ʄ. ʕʧʦʭʘ ʢʨʠʧʪʦʚʘʣʶʪ. ʂʘʢ ʙʠʪʢʦʠʥ ʠ ʙʣʦʢʯʝʡʥ ʤʝʥʷʶʪ 

ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʧʦʨʷʜʦʢ. ʄ.: ʄʘʥʥ, ʀʚʘʥʦʚ ʠ ʌʝʨʙʝʨ, 2018. ʇʨʠʤ. ʨʝʜ. 

 

2 ɺ ʢʥʠʛʝ ʫʧʦʪʨʝʙʣʷʶʪʩʷ ʜʚʘ ʚʘʨʠʘʥʪʘ ʥʘʧʠʩʘʥʠʷ ʪʝʨʤʠʥʘ çʙʠʪʢʦʠʥè ï ʩ ʧʨʦʧʠʩʥʦʡ ʠ ʩʪʨʦʯʥʦʡ ʙʫʢʚʳ, ʯʪʦ 

ʦʙʲʷʩʥʷʝʪʩʷ ʨʘʟʥʠʮʝʡ ʚ ʟʥʘʯʝʥʠʠ. ʉʣʦʚʦ çʙʠʪʢʦʠʥè ʚ ʟʥʘʯʝʥʠʠ ʚʘʣʶʪʘ, ʜʝʥʝʞʥʘʷ ʝʜʠʥʠʮʘ, ʧʠʰʝʪʩʷ ʩʦ 

ʩʪʨʦʯʥʦʡ ʙʫʢʚʳ; ʝʩʣʠ ʞʝ ʨʝʯʴ ʠʜʝʪ ʦ ʧʣʘʪʝʞʥʦʡ ʩʠʩʪʝʤʝ ʠ ʦʜʥʦʠʤʝʥʥʦʤ ʧʨʦʪʦʢʦʣʝ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʣʝʞʘʱʝʤ 

ʚ ʦʩʥʦʚʝ ʪʝʭʥʦʣʦʛʠʠ ʙʣʦʢʯʝʡʥ, ï ʪʦ ʩ ʧʨʦʧʠʩʥʦʡ. 
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(ʝʩʪʝʩʪʚʝʥʥʦ, ʥʝ ʙʝʟ ʧʦʤʦʱʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʰʫʤʠʭʠ) ʢʦʤʧʘʥʠʠ, ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʝ 

ʩʪʨʫʢʪʫʨʳ ʠ ʉʄʀ ʥʘʯʘʣʠ ʧʨʦʷʚʣʷʪʴ ʘʢʪʠʚʥʳʡ ʠʥʪʝʨʝʩ ʢ ʪʝʭʥʦʣʦʛʠʠ ʙʣʦʢʯʝʡʥ, ʢʦʪʦʨʘʷ 

ʧʦʟʚʦʣʷʣʘ ʦʙʦʡʪʠ ʧʨʠʚʳʯʥʳʝ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʝ ʤʝʭʘʥʠʟʤʳ, ʜʦ ʩʠʭ ʧʦʨ ʨʝʛʫʣʠʨʦʚʘʚʰʠʝ 

ʦʙʤʝʥ ʮʝʥʥʦʩʪʷʤʠ ʚ ʦʙʱʝʩʪʚʝ. ʂ ʧʨʠʤʝʨʫ, ʩʦʦʙʱʝʩʪʚʘ çʧʨʦʠʟʚʦʜʷʱʠʭ ʧʦʪʨʝʙʠʪʝʣʝʡè ï 

ʭʦʟʷʡʩʪʚ, ʢʦʪʦʨʳʝ ʥʝ ʪʦʣʴʢʦ ʧʦʪʨʝʙʣʷʶʪ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ, ʥʦ ʠ ʧʨʦʠʟʚʦʜʷʪ ʝʝ ʩ ʧʦʤʦʱʴʶ 

ʩʦʣʥʝʯʥʳʭ ʧʘʥʝʣʝʡ, ï ʤʦʛʣʠ ʙʳ ʩʬʦʨʤʠʨʦʚʘʪʴ ʩʦʙʩʪʚʝʥʥʳʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʨʳʥʦʢ ʠ 

ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʮʝʥʳ ʙʝʟ ʦʛʣʷʜʢʠ ʥʘ ʢʦʤʤʫʥʘʣʴʥʳʝ ʢʦʤʧʘʥʠʠ ʠ ʩʣʫʞʙʳ. ʊʦʯʥʦ ʪʘʢ ʞʝ 

ʜʦʤʦʚʣʘʜʝʣʴʮʳ, ʧʦʢʫʧʘʪʝʣʠ ʥʝʜʚʠʞʠʤʦʩʪʠ ʠ ʠʧʦʪʝʯʥʳʝ ʟʘʠʤʦʜʘʪʝʣʠ ʧʦʣʫʯʠʣʠ ʙʳ 

ʘʣʴʪʝʨʥʘʪʠʚʫ ʥʝ ʚʩʝʛʜʘ ʥʘʜʝʞʥʳʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʨʝʝʩʪʨʘʤ ʠ ʩʤʦʛʣʠ ʙʳ ʩʦʟʜʘʪʴ 

ʥʝʟʘʚʠʩʠʤʫʶ ʙʘʟʫ ʜʘʥʥʳʭ ʩ ʤʝʥʴʰʠʤ ʨʠʩʢʦʤ ʚʟʣʦʤʘ, ʢʨʘʞʠ ʠʣʠ ʧʨʦʩʪʦʡ ʦʰʠʙʢʠ, 

ʫʧʨʘʚʣʷʝʤʫʶ ʜʝʮʝʥʪʨʘʣʠʟʠʨʦʚʘʥʥʦʡ ʩʝʪʴʶ. ʀ ʵʪʦ ʣʠʰʴ ʯʘʩʪʴ ʧʝʨʩʧʝʢʪʠʚ, ʢʦʪʦʨʳʝ 

ʧʨʠʚʣʝʢʣʠ ʰʠʨʦʢʦʝ ʚʥʠʤʘʥʠʝ ʢ ʪʝʭʥʦʣʦʛʠʠ ʙʣʦʢʯʝʡʥ. 

ɺʦʟʨʦʩʰʘʷ ʧʦʧʫʣʷʨʥʦʩʪʴ ʙʠʪʢʦʠʥʘ ʫʞʝ ʧʨʠʚʝʣʘ ʢ ʜʚʫʤ ʚʘʞʥʳʤ ʧʝʨʝʤʝʥʘʤ ʚ ʥʘʰʝʡ 

ʞʠʟʥʠ. ɺʦ-ʧʝʨʚʳʭ, ʦʜʠʥ ʠʟ ʘʚʪʦʨʦʚ ʢʥʠʛʠ ï ʄʘʡʢʣ ʂʝʡʩʠ ï ʪʘʢ ʫʚʣʝʢʩʷ ʥʦʚʦʡ ʪʝʭʥʦʣʦʛʠʝʡ ʠ 

ʦʪʢʨʳʚʘʶʱʠʤʠʩʷ ʛʦʨʠʟʦʥʪʘʤʠ, ʯʪʦ ʨʝʰʠʣ ʦʩʪʘʚʠʪʴ ʞʫʨʥʘʣʠʩʪʠʢʫ ʠ ʧʦʣʥʦʩʪʴʶ ʧʦʩʚʷʪʠʪʴ 

ʩʝʙʷ ʠʩʩʣʝʜʦʚʘʥʠʷʤ. ɺʩʝʛʦ ʯʝʨʝʟ ʧʦʣʛʦʜʘ ʧʦʩʣʝ ʚʳʭʦʜʘ ʥʘʰʝʡ ʧʨʝʜʳʜʫʱʝʡ ʢʥʠʛʠ ʦʥ 

ʫʚʦʣʠʣʩʷ ʠʟ ʨʝʜʘʢʮʠʠ The Wall Street Journal ʠ ʧʝʨʝʰʝʣ ʚ ʤʝʜʠʘʣʘʙʦʨʘʪʦʨʠʶ 

ʄʘʩʩʘʯʫʩʝʪʩʢʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ, ʥʝʠʩʪʦʚʳʡ ʜʠʨʝʢʪʦʨ ʢʦʪʦʨʦʡ ɼʟʸʠʪʠ ʀʪʦ, 

ʙʦʣʝʝ ʠʟʚʝʩʪʥʳʡ ʢʘʢ ɼʞʦʡ, ʙʳʩʪʨʦ ʧʦʜʤʝʪʠʣ ʧʘʨʘʣʣʝʣʠ ʤʝʞʜʫ ʩʪʘʥʦʚʣʝʥʠʝʤ ʙʠʪʢʦʠʥʘ ʠ 

ʚʟʨʳʚʥʳʤ ʨʘʟʚʠʪʠʝʤ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʠ ʧʦʷʚʣʝʥʠʠ ʠʥʪʝʨʥʝʪʘ. ʆʩʦʟʥʘʚ, ʯʪʦ 

ʩʫʱʝʩʪʚʫʝʪ ʟʘʧʨʦʩ ʥʘ ʥʦʚʫʶ ʜʝʮʝʥʪʨʘʣʠʟʠʨʦʚʘʥʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʀʪʦ ʨʝʰʠʣ ʥʘʧʨʘʚʠʪʴ ʩʘʤʳʝ 

ʤʦʱʥʳʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʠ ʬʠʥʘʥʩʦʚʳʝ ʨʝʩʫʨʩʳ ʥʘ ʨʘʟʚʠʪʠʝ ʟʘʨʦʞʜʘʶʱʝʡʩʷ ʪʝʭʥʦʣʦʛʠʠ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʩʪʘʣʘ ʧʨʦʛʨʘʤʤʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʨʠʧʪʦʚʘʣʶʪ: ʥʘʫʯʥʘʷ ʠʥʠʮʠʘʪʠʚʘ, 

ʦʙʲʝʜʠʥʠʚʰʘʷ ʩʪʫʜʝʥʪʦʚ ʠ ʧʨʦʬʝʩʩʦʨʦʚ, ʠʥʞʝʥʝʨʦʚ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ 

ʢʨʠʧʪʦʛʨʘʬʠʠ, ʘ ʪʘʢʞʝ ʬʠʥʘʥʩʠʩʪʦʚ, ʥʘʯʠʥʘʶʱʠʭ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ ʠ ʙʠʟʥʝʩ-ʩʪʨʘʪʝʛʦʚ ʠʟ 

ʩʧʠʩʢʘ Fortune 500, ʙʣʘʛʦʪʚʦʨʠʪʝʣʝʡ ʠ ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʭ ʯʠʥʦʚʥʠʢʦʚ ʚ ʮʝʣʷʭ ʨʘʟʨʘʙʦʪʢʠ 

ʮʠʬʨʦʚʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʦʛʦ çʠʥʪʝʨʥʝʪʘ ʮʝʥʥʦʩʪʝʡè. ʂʦʛʜʘ ʄʘʡʢʣ 

ʧʦʣʫʯʠʣ ʧʨʝʜʣʦʞʝʥʠʝ ʚʣʠʪʴʩʷ ʚ ʨʷʜʳ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʦʥ, ʨʘʟʫʤʝʝʪʩʷ, ʥʝ ʤʦʛ ʦʪʢʘʟʘʪʴʩʷ. ʅʝ 

ʢʘʞʜʦʤʫ ʚʳʧʘʜʘʝʪ ʰʘʥʩ ʧʨʠʣʦʞʠʪʴ ʨʫʢʫ ʢ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʨʝʚʦʣʶʮʠʠ! 

ɺʪʦʨʦʡ ʚʘʞʥʳʡ ʨʝʟʫʣʴʪʘʪ ï ʢʥʠʛʘ, ʢʦʪʦʨʫʶ ʚʳ ʯʠʪʘʝʪʝ. ɺ çʕʧʦʭʝ ʢʨʠʧʪʦʚʘʣʶʪè ʤʳ 

ʩʦʩʨʝʜʦʪʦʯʠʣʠʩʴ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʙʠʪʢʦʠʥʘ ʢʘʢ ʧʣʘʪʝʞʥʦʡ ʩʠʩʪʝʤʳ, ʩʧʦʩʦʙʥʦʡ ʧʦʚʣʠʷʪʴ ʥʘ 

ʚʩʝ ʚʘʣʶʪʳ ʤʠʨʘ. ʆʜʥʘʢʦ ʩ ʪʝʭ ʧʦʨ ʤʳ ʦʩʦʟʥʘʣʠ, ʯʪʦ ʪʝʭʥʦʣʦʛʠʷ ï ʨʠʩʢʦʚʘʥʥʳʡ ʧʨʝʜʤʝʪ ʜʣʷ 

ʧʠʩʘʪʝʣʷ: ʦʥʘ ʧʦʩʪʦʷʥʥʦ ʨʘʟʚʠʚʘʝʪʩʷ, ʘ ʩʣʦʚʘ ʥʘ ʩʪʨʘʥʠʮʝ ʦʩʪʘʶʪʩʷ ʧʨʝʞʥʠʤʠ. ɿʘ 

ʧʨʦʰʝʜʰʠʝ ʪʨʠ ʛʦʜʘ ʩʪʦʣʴʢʦ ʚʩʝʛʦ ʠʟʤʝʥʠʣʦʩʴ, ʯʪʦ ʥʘʤ ʧʨʠʰʣʦʩʴ ʥʘʧʠʩʘʪʴ ʝʱʝ ʦʜʥʫ ʢʥʠʛʫ. 

ɺ ʥʝʡ ʤʳ ʥʝ ʪʦʣʴʢʦ ʧʨʦʜʦʣʞʠʤ ʥʘʯʘʪʳʡ ʚ 2015 ʛʦʜʫ ʨʘʟʛʦʚʦʨ, ʥʦ ʠ ʚʳʚʝʜʝʤ ʝʛʦ ʥʘ 

ʩʣʝʜʫʶʱʠʡ, ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ. ʅʘʤ ʧʨʝʜʩʪʦʠʪ ʨʘʩʩʤʦʪʨʝʪʴ, ʢʘʢ ʙʠʪʢʦʠʥ-ʪʝʭʥʦʣʦʛʠʷ ʠ 

ʝʝ ʨʘʟʣʠʯʥʳʝ ʦʪʚʝʪʚʣʝʥʠʷ ʤʦʛʫʪ ʨʝʦʨʛʘʥʠʟʦʚʘʪʴ ʦʙʱʝʩʪʚʝʥʥʳʝ ʠʥʩʪʠʪʫʪʳ ʠ ʥʘʡʪʠ ʥʦʚʳʝ 

ʩʬʝʨʳ ʧʨʠʤʝʥʝʥʠʷ. 

ɺ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʡ ʵʢʦʥʦʤʠʢʠ ʤʠʨʦʤ ʧʨʘʚʠʪ ʪʦʪ, ʢʪʦ ʢʦʥʪʨʦʣʠʨʫʝʪ ʧʦʪʦʢʠ 

ʠʥʬʦʨʤʘʮʠʠ. ʕʪʦ ʭʦʨʦʰʦ ʚʠʜʥʦ ʥʘ ʧʨʠʤʝʨʝ ʪʘʢʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʛʠʛʘʥʪʦʚ, ʢʘʢ Google ʠ Facebook: ʦʥʠ ʧʦʩʪʦʷʥʥʦ ʥʘʢʘʧʣʠʚʘʶʪ ʜʘʥʥʳʝ ʦ ʥʘʩ ʠ ʥʘʰʝʤ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ. ɺ XXI  ʚʝʢʝ ʩʘʤʦ ʧʦʥʷʪʠʝ ʚʣʘʩʪʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘʣʠʯʠʝʤ ʧʦʣʥʦʤʦʯʠʡ 

ʩʦʙʠʨʘʪʴ, ʭʨʘʥʠʪʴ ʠ ʧʫʙʣʠʢʦʚʘʪʴ ʜʘʥʥʳʝ. ʉʝʡʯʘʩ ʵʪʠ ʧʦʣʥʦʤʦʯʠʷ ʥʦʩʷʪ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʡ 

ʭʘʨʘʢʪʝʨ ʠ ʨʘʟʜʝʣʝʥʳ ʤʝʞʜʫ ʥʝʩʢʦʣʴʢʠʤʠ ʢʨʫʧʥʳʤʠ ʢʦʨʧʦʨʘʮʠʷʤʠ. ɽʩʣʠ ʚʳ ʥʝ ʚʠʜʠʪʝ ʟʜʝʩʴ 

ʧʨʦʙʣʝʤʳ, ʚʩʧʦʤʥʠʪʝ ʦ ʪʦʤ, ʢʘʢ ʪʘʡʥʳʡ ʘʣʛʦʨʠʪʤ ʩʝʪʠ Facebook (ʥʘʮʝʣʝʥʥʳʡ ʧʨʝʞʜʝ ʚʩʝʛʦ 

ʥʘ ʧʨʦʜʚʠʞʝʥʠʝ ʠʥʪʝʨʝʩʦʚ ʢʦʤʧʘʥʠʠ) ʧʦʚʣʠʷʣ ʥʘ ʧʦʣʠʪʠʯʝʩʢʫʶ ʩʠʪʫʘʮʠʶ ʚ ʉʐɸ. ʇʦʦʱʨʷʷ 

ʩʦʟʜʘʥʠʝ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʝʨʝʜʢʦ ʚʝʩʴʤʘ ʩʦʤʥʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʯʪʦʙʳ ʚʳʟʚʘʪʴ 

ʢʦʣʣʝʢʪʠʚʥʳʝ ʚʩʧʣʝʩʢʠ ʵʤʦʮʠʡ ʚ ʛʨʫʧʧʘʭ ʝʜʠʥʦʤʳʰʣʝʥʥʠʢʦʚ, ʵʪʦʪ ʘʣʛʦʨʠʪʤ ʩʳʛʨʘʣ 

ʥʝʤʘʣʫʶ ʨʦʣʴ ʚ ʦʰʝʣʦʤʣʷʶʱʝʤ ʠʩʭʦʜʝ ʧʨʝʟʠʜʝʥʪʩʢʠʭ ʚʳʙʦʨʦʚ 2016 ʛʦʜʘ. 

ʂʦʥʮʝʧʮʠʷ ʙʣʦʢʯʝʡʥʘ3  ʤʦʞʝʪ ʧʦʣʦʞʠʪʴ ʢʦʥʝʮ ʥʳʥʝʰʥʝʡ ʠʝʨʘʨʭʠʠ ʚʣʘʩʪʠ ʚ 

                                                 
3  ʊʝʨʤʠʥ çʙʣʦʢʯʝʡʥè ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʫʧʦʪʨʝʙʣʷʝʪʩʷ ʰʠʨʦʢʦ, ʥʦ ʥʝ ʚʩʝʛʜʘ ʢʦʨʨʝʢʪʥʦ. ʄʳ ʙʫʜʝʤ 
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ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʧʦʣʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʧʦʩʦʙʥʦʩʪʴ ʥʘʢʘʧʣʠʚʘʪʴ ʠ ʦʙʨʘʙʘʪʳʚʘʪʴ ʜʘʥʥʳʝ 

ʧʝʨʝʡʜʝʪ ʢ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ, ʥʠʢʦʤʫ ʥʝ ʧʨʠʥʘʜʣʝʞʘʱʝʡ ʩʪʨʫʢʪʫʨʝ. ʊʝʧʝʨʴ ʤʳ ʤʦʞʝʤ 

ʧʨʝʜʩʪʘʚʠʪʴ ʤʠʨ, ʥʝʧʦʜʚʣʘʩʪʥʳʡ ʤʝʛʘʢʦʨʧʦʨʘʮʠʷʤ ʚʨʦʜʝ Google ʠ Facebook ʠʣʠ ʜʘʞʝ 

ʩʠʣʦʚʳʤ ʚʝʜʦʤʩʪʚʘʤ ʚʨʦʜʝ ɸʛʝʥʪʩʪʚʘ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʄʳ, ʣʶʜʠ ï ʛʨʘʞʜʘʥʝ 

ʤʠʨʦʚʦʛʦ ʩʦʦʙʱʝʩʪʚʘ, ï ʩʘʤʠ ʙʫʜʝʤ ʨʝʰʘʪʴ, ʯʪʦ ʜʝʣʘʪʴ ʩ ʠʤʝʶʱʝʡʩʷ ʠʥʬʦʨʤʘʮʠʝʡ. 

ɺʦʪ, ʧʦʞʘʣʫʡ, ʩʘʤʦʝ ʚʘʞʥʦʝ, ʯʪʦ ʥʫʞʥʦ ʟʥʘʪʴ ʦ ʪʝʭʥʦʣʦʛʠʠ ʙʣʦʢʯʝʡʥ. çʄʘʰʠʥʘ 

ʧʨʘʚʜʳè ï ʥʘʰʘ ʧʦʧʳʪʢʘ ʜʦʥʝʩʪʠ ʜʦ ʚʘʩ ʵʪʫ ʤʳʩʣʴ. 

 

ɺʚʝʜʝʥʠʝ. ʀʥʩʪʨʫʤʝʥʪ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 
 

ɺ ʰʝʩʪʠʜʝʩʷʪʠ ʤʠʣʷʭ ʢ ʚʦʩʪʦʢʫ ʦʪ ɸʤʤʘʥʘ ʥʘ ʥʝʙʦʣʴʰʦʤ ʫʯʘʩʪʢʝ ʩʫʭʦʡ ʢʘʤʝʥʠʩʪʦʡ 

ʧʦʯʚʳ, ʦʯʠʱʝʥʥʦʡ ʦʪ ʧʝʩʢʦʚ ʀʦʨʜʘʥʩʢʦʡ ʧʫʩʪʳʥʠ, ʨʘʩʧʦʣʦʞʝʥ ʣʘʛʝʨʴ ʩʠʨʠʡʩʢʠʭ ʙʝʞʝʥʮʝʚ 

ɸʟʨʘʢ, ʦʪʢʨʳʪʳʡ ʋʧʨʘʚʣʝʥʠʝʤ ʚʝʨʭʦʚʥʦʛʦ ʢʦʤʠʩʩʘʨʘ ʆʆʅ. ɺ ʥʝʤ ʚʦ ʚʨʝʤʝʥʥʳʭ ʜʦʤʘʭ ï 

ʙʝʣʳʭ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʧʦʩʪʨʦʡʢʘʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʩʪʨʦʛʦʤ ʣʠʥʝʡʥʦʤ ʧʦʨʷʜʢʝ, ʙʫʜʪʦ 

ʘʨʤʝʡʩʢʠʝ ʢʘʟʘʨʤʳ, ï ʧʨʦʞʠʚʘʶʪ 32 ʪʳʩʷʯʠ ʣʠʰʠʚʰʠʭʩʷ ʢʨʦʚʘ ʩʠʨʠʡʮʝʚ. ɺ ʩʫʱʥʦʩʪʠ, 

ɸʟʨʘʢ ï ʵʪʦ ʥʝʙʦʣʴʰʦʡ ʛʦʨʦʜ ʩʦ ʚʩʝʤʠ ʪʠʧʠʯʥʳʤʠ ʛʦʨʦʜʩʢʠʤʠ ʧʨʦʙʣʝʤʘʤʠ. ʆʜʥʘʢʦ 

ʋʧʨʘʚʣʝʥʠʝ ɺʝʨʭʦʚʥʦʛʦ ʢʦʤʠʩʩʘʨʘ ʆʆʅ ʧʦ ʜʝʣʘʤ ʙʝʞʝʥʮʝʚ (ʋɺʂɹ ʆʆʅ) ʠ ʜʨʫʛʠʝ 

ʛʫʤʘʥʠʪʘʨʥʳʝ ʤʠʩʩʠʠ ʤʦʛʫʪ ʧʨʝʜʦʩʪʘʚʠʪʴ ʙʝʞʝʥʮʘʤ ʪʦʣʴʢʦ ʢʨʦʚ ʠ ʧʠʱʫ. ɺ ʠʭ 

ʨʘʩʧʦʨʷʞʝʥʠʠ ʥʝʪ ʩʪʨʫʢʪʫʨ ʠ ʠʥʩʪʘʥʮʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʦʨʷʜʦʢ, ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʛʦʨʦʜʦʚ. 

ʃʶʙʦʤʫ ʣʘʛʝʨʶ ʙʝʞʝʥʮʝʚ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʥʝ ʭʚʘʪʘʝʪ ʪʦʛʦ, ʯʪʦ ʧʦʣʠʪʦʣʦʛʠ ʥʘʟʳʚʘʶʪ 

çʩʦʮʠʘʣʴʥʳʤ ʢʘʧʠʪʘʣʦʤè: ʥʘʣʘʞʝʥʥʳʭ ʩʚʷʟʝʡ ʠ ʦʪʥʦʰʝʥʠʡ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʩʦʦʙʱʝʩʪʚʫ 

ʥʦʨʤʘʣʴʥʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʠ ʚʩʪʫʧʘʪʴ ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʜʨʫʛʠʤʠ ʛʨʫʧʧʘʤʠ. ɺ ɸʟʨʘʢʝ 

ʵʪʘ ʧʨʦʙʣʝʤʘ ʩʪʦʠʪ ʦʩʦʙʝʥʥʦ ʦʩʪʨʦ. ɺ ʣʘʛʝʨʝ ʝʩʪʴ ʦʪʨʷʜ ʧʦʣʠʮʠʠ, ʥʦ ʩʣʫʞʘʪ ʚ ʥʝʤ ʪʦʣʴʢʦ 

ʠʦʨʜʘʥʮʳ. ʆʥʠ ʥʝ ʧʨʠʥʘʜʣʝʞʘʪ ʢ ʯʠʩʣʫ ʙʝʞʝʥʮʝʚ ʠ ʚʦʩʧʨʠʥʠʤʘʶʪʩʷ ʢʘʢ ʯʫʞʘʢʠ. ʂʦʥʝʯʥʦ, 

ʫʨʦʚʝʥʴ ʧʨʝʩʪʫʧʥʦʩʪʠ ʚ ɸʟʨʘʢʝ ʥʠʞʝ, ʯʝʤ ʚ ʩʦʩʝʜʥʝʤ ʣʘʛʝʨʝ ɿʘʘʪʘʨʠ, ʛʜʝ 130 ʪʳʩʷʯ ʩʠʨʠʡʮʝʚ 

ʧʨʦʞʠʚʘʶʪ ʚ ʫʩʣʦʚʠʷʭ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʆʆʅ ʦʧʨʝʜʝʣʠʣʠ ʢʘʢ çʭʘʦʩ ʠ ʙʝʟʟʘʢʦʥʠʝè. 

ʊʝʤ ʥʝ ʤʝʥʝʝ ʵʪʦʪ ʚʳʞʞʝʥʥʳʡ ʢʣʦʯʦʢ ʟʝʤʣʠ ʪʨʫʜʥʦ ʥʘʟʚʘʪʴ ʛʦʩʪʝʧʨʠʠʤʥʳʤ. ʂʦʛʜʘ 

ʚ 2014 ʛʦʜʫ ɸʟʨʘʢ ʙʳʣ ʩʦʟʜʘʥ ʚ ʢʘʯʝʩʪʚʝ ʘʣʴʪʝʨʥʘʪʠʚʳ ʧʝʨʝʧʦʣʥʝʥʥʦʤʫ ɿʘʘʪʘʨʠ, ʙʝʞʝʥʮʳ 

ʞʘʣʦʚʘʣʠʩʴ ʥʘ ʝʛʦ ʥʝʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʴ ʢ ʙʳʪʦʚʳʤ ʥʫʞʜʘʤ. ʕʣʝʢʪʨʠʯʝʩʪʚʦ ʧʦʩʪʫʧʘʣʦ ʩ 

ʙʦʣʴʰʠʤʠ ʧʝʨʝʙʦʷʤʠ, ʯʪʦ ʫʩʣʦʞʥʷʣʦ ʧʨʦʮʝʩʩ ʟʘʨʷʜʢʠ ʪʝʣʝʬʦʥʦʚ ï ʝʜʠʥʩʪʚʝʥʥʦʛʦ ʩʨʝʜʩʪʚʘ 

ʩʚʷʟʠ ʩ ʨʦʜʥʳʤʠ ʠ ʙʣʠʟʢʠʤʠ. ʂʨʦʤʝ ʪʦʛʦ, ʦʪʩʫʪʩʪʚʠʝ ʜʦʚʝʨʠʪʝʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ ʚʥʫʪʨʠ 

ʩʦʦʙʱʝʩʪʚʘ ʜʝʣʘʣʦ ʣʘʛʝʨʴ ʙʦʣʝʝ ʫʷʟʚʠʤʳʤ ʜʣʷ ʙʦʝʚʠʢʦʚ ʀʩʣʘʤʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ ï ʧʦ 

ʢʨʘʡʥʝʡ ʤʝʨʝ, ʚ ʛʣʘʟʘʭ ʩʘʤʠʭ ʙʝʞʝʥʮʝʚ. ʇʦʥʘʯʘʣʫ ʤʥʦʛʠʝ ʦʪʢʘʟʳʚʘʣʠʩʴ ʧʝʨʝʩʝʣʷʪʴʩʷ 

ʚ ɸʟʨʘʢ. ʀ ʭʦʪʷ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʞʝʣʘʶʱʠʭ ʩʪʘʣʦ ʙʦʣʴʰʝ, ʨʘʩʩʯʠʪʘʥʥʳʡ ʥʘ 130 ʪʳʩʷʯ 

ʯʝʣʦʚʝʢ ʣʘʛʝʨʴ ʧʦ-ʧʨʝʞʥʝʤʫ ʟʘʧʦʣʥʝʥ ʣʠʰʴ ʥʘ ʪʨʝʪʴ. 

ʅʝʫʜʠʚʠʪʝʣʴʥʦ, ʯʪʦ ʵʪʦʪ ʩʚʝʞʝʠʩʧʝʯʝʥʥʳʡ ʛʦʨʦʜ, ʧʦʯʪʠ ʣʠʰʝʥʥʳʡ ʩʦʮʠʘʣʴʥʦʛʦ 

ʢʘʧʠʪʘʣʘ, ʩʪʘʣ ʧʣʦʱʘʜʢʦʡ ʜʣʷ ʨʘʜʠʢʘʣʴʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ï ʧʦʠʩʢʘ ʥʦʚʳʭ ʤʦʜʝʣʝʡ 

ʫʧʨʘʚʣʝʥʠʷ, ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ, ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ, ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʩʫʨʩʦʚ. ɺ ʦʩʥʦʚʫ ʧʨʦʝʢʪʘ ʣʝʛʣʘ ʪʝʭʥʦʣʦʛʠʷ ʙʣʦʢʯʝʡʥ ï ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʘʷ 

ʩʠʩʪʝʤʘ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ, ʢʦʪʦʨʘʷ ʦʙʩʣʫʞʠʚʘʝʪ ʮʠʬʨʦʚʫʶ ʚʘʣʶʪʫ ʙʠʪʢʦʠʥ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʥʘʜʝʞʥʳʡ, ʥʝʤʝʜʣʝʥʥʳʡ ʩʧʦʩʦʙ ʦʪʩʣʝʞʠʚʘʪʴ ʩʦʚʝʨʰʝʥʥʳʝ ʪʨʘʥʟʘʢʮʠʠ. ɺʩʝʤʠʨʥʘʷ 

                                                                                                                                                                  
ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʛʦ ʚ ʪʨʝʭ ʦʩʥʦʚʥʳʭ ʟʥʘʯʝʥʠʷʭ. ʇʝʨʚʦʝ ï çɹʣʦʢʯʝʡʥè ʩ ʧʨʦʧʠʩʥʦʡ ʙʫʢʚʳ ʢʘʢ ʠʟʥʘʯʘʣʴʥʳʡ 

ʨʘʩʧʨʝʜʝʣʝʥʥʳʡ ʨʝʝʩʪʨ ʙʠʪʢʦʠʥʘ. ɺʪʦʨʦʝ ï çʙʣʦʢʯʝʡʥè ʩʦ ʩʪʨʦʯʥʦʡ ʙʫʢʚʳ (ʠʤʝʝʪ ʬʦʨʤʫ ʤʥʦʞʝʩʪʚʝʥʥʦʛʦ 

ʯʠʩʣʘ çʙʣʦʢʯʝʡʥʳè) ʢʘʢ ʣʶʙʦʡ ʨʘʩʧʨʝʜʝʣʝʥʥʳʡ ʨʝʝʩʪʨ, ʠʤʝʶʱʠʡ ʚʠʜ ʥʝʧʨʝʨʳʚʥʦʡ ʮʝʧʦʯʢʠ ʙʣʦʢʦʚ. ʅʘʢʦʥʝʮ, 

ʪʨʝʪʴʝ ï çʪʝʭʥʦʣʦʛʠʷ ʙʣʦʢʯʝʡʥè, ʚʢʣʶʯʘʶʱʘʷ ʚ ʩʝʙʷ ʚʩʶ ʩʦʚʦʢʫʧʥʦʩʪʴ ʤʝʪʦʜʦʚ, ʧʨʠʥʮʠʧʦʚ, ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʭ 

ʧʨʠʤʝʥʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʛʦʚʦʨʷ ʦ ʪʝʭʥʦʣʦʛʠʠ çʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʨʝʝʩʪʨʦʚè, ʤʳ ʠʤʝʝʤ ʚ ʚʠʜʫ ʥʝ ʪʦʣʴʢʦ 

ʙʣʦʢʯʝʡʥʳ, ʥʦ ʠ ʣʶʙʳʝ ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ ʨʝʝʩʪʨʳ ʚʦʦʙʱʝ. ʅʘʤ ʥʝ ʭʦʪʝʣʦʩʴ ʙʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʣʦʚʦ çʙʣʦʢʯʝʡʥè 

ʢʘʢ ʥʝʠʟʤʝʥʷʝʤʦʝ ʠ ʥʝʠʩʯʠʩʣʠʤʦʝ ʘʙʩʪʨʘʢʪʥʦʝ ʩʫʱʝʩʪʚʠʪʝʣʴʥʦʝ. ʉ ʥʘʰʝʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʙʣʦʢʯʝʡʥ (ʢʘʢ ʠ ʣʶʙʦʡ 

ʨʝʝʩʪʨ) ï ʚʧʦʣʥʝ ʢʦʥʢʨʝʪʥʳʡ ʦʙʲʝʢʪ, ʘ ʥʝ ʧʨʦʮʝʩʩ ʠ ʥʝ ʤʝʪʦʜ. ɺ ʥʘʟʚʘʥʠʠ ʢʥʠʛʠ ʤʳ ʧʠʰʝʤ ʩʣʦʚʦ çɹʣʦʢʯʝʡʥè 

ʩ ʧʨʦʧʠʩʥʦʡ ʙʫʢʚʳ, ʯʪʦʙʳ ʧʦʜʯʝʨʢʥʫʪʴ ʪʫ ʨʦʣʴ, ʢʦʪʦʨʫʶ ʠʟʥʘʯʘʣʴʥʳʡ ɹʣʦʢʯʝʡʥ ï ʨʝʝʩʪʨ ʙʠʪʢʦʠʥʘ ï ʩr ʛʨʘʣ ʚ 

ʩʪʘʥʦʚʣʝʥʠʠ ʥʦʚʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʬʝʨʳ. 
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ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʘʷ ʧʨʦʛʨʘʤʤʘ (ɺʇʇ) ʆʆʅ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʧʠʪʘʥʠʝʤ ʦʢʦʣʦ 80 ʤʠʣʣʠʦʥʦʚ 

ʯʝʣʦʚʝʢ ʚʦ ʚʩʝʤ ʤʠʨʝ, ʧʨʠʛʣʘʩʠʣʘ 10 ʪʳʩʷʯ ʙʝʞʝʥʮʝʚ ʢ ʫʯʘʩʪʠʶ ʚ ʧʠʣʦʪʥʦʤ ʧʨʦʝʢʪʝ, ʚ 

ʨʘʤʢʘʭ ʢʦʪʦʨʦʛʦ ʪʝʭʥʦʣʦʛʠʷ ʙʣʦʢʯʝʡʥ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʟʘʧʘʩʦʚ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ. ɺʇʇ ʚʟʷʣʘ ʥʘ ʩʝʙʷ ʦʯʝʥʴ ʩʣʦʞʥʫʶ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʫʶ ʤʠʩʩʠʶ: 

ʧʨʦʩʣʝʜʠʪʴ, ʯʪʦʙʳ ʢʘʞʜʳʡ ʙʝʞʝʥʝʮ ʚ ʣʘʛʝʨʝ, ʛʜʝ ʧʨʦʮʚʝʪʘʝʪ ʚʦʨʦʚʩʪʚʦ ʠ ʧʦʯʪʠ ʥʠ ʫ ʢʦʛʦ ʥʝʪ 

ʫʜʦʩʪʦʚʝʨʷʶʱʠʭ ʣʠʯʥʦʩʪʴ ʜʦʢʫʤʝʥʪʦʚ, ʧʦʣʫʯʘʣ ʧʨʠʯʠʪʘʶʱʠʡʩʷ ʝʤʫ ʧʘʝʢ. 

ʉʨʝʜʠ ʫʯʘʩʪʥʠʢʦʚ ʧʨʦʝʢʪʘ ʦʢʘʟʘʣʘʩʴ ʩʦʨʦʢʘʪʨʝʭʣʝʪʥʷʷ ʅʘʜʞʘ ʉʘʣʝʭ ʘʣʴ-ʄʝʡʤʝʜ ï 

ʦʜʥʘ ʠʟ ʙʦʣʝʝ ʯʝʤ ʧʷʪʠ ʤʠʣʣʠʦʥʦʚ ʩʠʨʠʡʮʝʚ, ʦʩʪʘʚʠʚʰʠʭ ʩʚʦʡ ʜʦʤ ʠʟ-ʟʘ ʪʷʛʦʪ ʛʨʘʞʜʘʥʩʢʦʡ 

ʚʦʡʥʳ. ɺ ʥʘʯʘʣʝ ʠʶʥʷ 2015 ʛʦʜʘ ʥʘ ʬʦʥʝ ʧʝʨʝʙʦʝʚ ʩ ʧʨʦʜʦʚʦʣʴʩʪʚʠʝʤ ʠ ʩʣʫʭʦʚ ʦ ʧʦʭʠʱʝʥʠʠ 

ʤʦʣʦʜʳʭ ʜʝʚʫʰʝʢ ʙʦʝʚʠʢʘʤʠ ʚ ʩʦʩʝʜʥʠʭ ʩʝʣʝʥʠʷʭ ʅʘʜʞʘ ʩ ʤʫʞʝʤ ʨʝʰʠʣʠʩʴ ʧʦʢʠʥʫʪʴ 

ʨʦʜʥʦʡ ʛʦʨʦʜʦʢ ʍʘʩʘʢʘ, ʛʜʝ ʠʭ ʩʝʤʴʠ ʞʠʣʠ ʩ ʥʝʟʘʧʘʤʷʪʥʳʭ ʚʨʝʤʝʥ. çʅʝ ʧʨʠʚʝʜʠ ɻʦʩʧʦʜʠ 

ʥʠʢʦʤʫ ʠʩʧʳʪʘʪʴ ʪʦ, ʯʝʨʝʟ ʯʪʦ ʧʨʦʰʣʠ ʤʳè, ï ʩʢʘʟʘʣʘ ʅʘʜʞʘ ʚ ʠʥʪʝʨʚʴʶ, ʧʨʦʚʝʜʝʥʥʦʤ ʧʦ 

ʥʘʰʝʡ ʧʨʦʩʴʙʝ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʆʆʅ ʚ ʣʘʛʝʨʝ ɸʟʨʘʢ4. 

ʆʩʪʘʚʠʚ ʜʦʤ, ʠʤʫʱʝʩʪʚʦ, ʧʨʠʚʳʯʥʳʡ ʢʨʫʛ ʩʦʩʝʜʝʡ ʠ ʜʨʫʟʝʡ ʠ ʧʦʯʪʠ ʚʩʝ ʩʚʷʟʠ ʩ ʥʝʢʦʛʜʘ 

ʝʜʠʥʳʤ ʩʠʨʠʡʩʢʠʤ ʥʘʨʦʜʦʤ, ʅʘʜʞʘ ʫʪʨʘʪʠʣʘ ʥʝʯʪʦ ʚʝʩʴʤʘ ʮʝʥʥʦʝ ʠ ʟʥʘʯʠʤʦʝ, ʯʪʦ ʚ 

ʦʙʳʯʥʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʭ ʤʳ ʚʦʩʧʨʠʥʠʤʘʝʤ ʢʘʢ ʜʦʣʞʥʦʝ: ʜʦʚʝʨʠʪʝʣʴʥʳʝ ʦʪʥʦʰʝʥʠʷ, 

ʯʫʚʩʪʚʦ ʠʜʝʥʪʠʯʥʦʩʪʠ ʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ, ʣʠʯʥʫʶ ʠ ʢʦʣʣʝʢʪʠʚʥʫʶ ʠʩʪʦʨʠʶ, ʢʦʪʦʨʘʷ 

ʩʚʷʟʳʚʘʝʪ ʥʘʰʝ ʧʨʦʰʣʦʝ ʩ ʥʘʩʪʦʷʱʠʤ ʠ ʧʦʟʚʦʣʷʝʪ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʞʠʟʥʠ ʩʦʦʙʱʝʩʪʚʘ. ʆʙʲʝʤ 

ʜʘʥʥʳʭ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʭ ʥʘʰʫ ʛʨʘʞʜʘʥʩʢʫʶ ʩʦʟʥʘʪʝʣʴʥʦʩʪʴ, ʦʙʳʯʥʦ ʥʘʢʘʧʣʠʚʘʝʪʩʷ 

ʨʘʟʣʠʯʥʳʤʠ ʫʯʨʝʞʜʝʥʠʷʤʠ ʚ ʚʠʜʝ ʦʬʠʮʠʘʣʴʥʳʭ ʜʦʢʫʤʝʥʪʦʚ: ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʦ ʨʦʞʜʝʥʠʠ, 

ʜʦʤʦʚʦʡ ʢʥʠʛʠ, ʚʳʧʠʩʢʠ ʩ ʙʘʥʢʦʚʩʢʦʛʦ ʩʯʝʪʘ, ʜʠʧʣʦʤʘ, ʚʦʜʠʪʝʣʴʩʢʠʭ ʧʨʘʚ ʠ ʪ. ʧ. ʊʝʨʷʷ ʚʩʝ 

ʵʪʦ ï ʢʘʢ ʧʨʦʠʩʭʦʜʠʪ ʩ ʙʝʞʝʥʮʘʤʠ, ʢʦʪʦʨʳʝ ʧʦʥʝʚʦʣʝ ʧʨʠʦʙʨʝʪʘʶʪ çʚʥʝʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡè 

ʩʪʘʪʫʩ, ï ʯʝʣʦʚʝʢ ʧʦʧʘʜʘʝʪ ʚ ʢʨʘʡʥʝ ʫʷʟʚʠʤʦʝ ʧʦʣʦʞʝʥʠʝ ʠ ʩʪʘʥʦʚʠʪʩʷ ʣʝʛʢʦʡ ʜʦʙʳʯʝʡ ʜʣʷ 

ʧʨʝʩʪʫʧʥʠʢʦʚ ʠ ʪʝʨʨʦʨʠʩʪʦʚ. ɽʩʣʠ ʪʳ ʥʝ ʩʧʦʩʦʙʝʥ ʧʦʜʪʚʝʨʜʠʪʴ ʩʦʙʩʪʚʝʥʥʫʶ ʣʠʯʥʦʩʪʴ, ʪʚʦʷ 

ʩʫʜʴʙʘ ʦʢʘʟʳʚʘʝʪʩʷ ʚ ʨʫʢʘʭ ʧʦʩʪʦʨʦʥʥʠʭ ʣʶʜʝʡ. ɺʦʪ ʧʦʯʝʤʫ ʦʜʥʘ ʠʟ ʛʣʘʚʥʳʭ ʟʘʜʘʯ 

ʋʧʨʘʚʣʝʥʠʷ ʧʦ ʜʝʣʘʤ ʙʝʞʝʥʮʝʚ ʆʆʅ ʠ ɺʩʝʤʠʨʥʦʡ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ï 

ʩʦʟʜʘʥʠʝ ʭʦʪʷ ʙʳ ʚʨʝʤʝʥʥʳʭ ʩʦʮʠʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨ ʠ ʠʥʩʪʠʪʫʪʦʚ. ʀ ʦʥʘ ʥʝ ʤʝʥʝʝ ʚʘʞʥʘ, ʯʝʤ 

ʨʘʟʜʘʯʘ ʧʨʦʜʫʢʪʦʚ. ɺ ʧʳʣʴʥʳʭ ʧʘʣʘʪʦʯʥʳʭ ʛʦʨʦʜʢʘʭ, ʟʘʩʝʣʝʥʥʳʭ ʙʝʞʝʥʮʘʤʠ ʠʟ ʨʘʟʥʳʭ ʩʪʨʘʥ 

ʤʠʨʘ, ʛʫʤʘʥʠʪʘʨʥʳʝ ʤʠʩʩʠʠ ʜʦʣʞʥʳ ʚʳʧʦʣʥʷʪʴ ʩʣʦʞʥʝʡʰʫʶ ʟʘʜʘʯʫ ï ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴ 

ʩʠʩʪʝʤʫ ʩʦʮʠʘʣʴʥʦʛʦ ʜʦʚʝʨʠʷ. ʌʘʢʪʠʯʝʩʢʠ ʠʤ ʧʨʠʭʦʜʠʪʩʷ ʚʳʩʪʨʘʠʚʘʪʴ ʦʙʱʝʩʪʚʦ ʩ ʥʫʣʷ. ʀ, 

ʢʘʢ ʥʝʜʘʚʥʦ ʚʳʷʩʥʠʣʦʩʴ, ʪʝʭʥʦʣʦʛʠʷ ʙʣʦʢʯʝʡʥ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʠʥʩʪʨʫʤʝʥʪʦʤ ʪʘʢʦʛʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

ʀʤʝʥʥʦ ʚ ʪʦʡ ʩʬʝʨʝ, ʛʜʝ ʯʝʣʦʚʝʢʫ ʦʪʯʘʷʥʥʦ ʥʫʞʥʳ ʥʘʜʝʞʥʳʝ ʩʪʨʫʢʪʫʨʳ, ʯʪʦʙʳ 

ʦʪʩʣʝʞʠʚʘʪʴ ʩʦʮʠʘʣʴʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠ ʧʦʜʪʚʝʨʞʜʘʪʴ ʨʝʧʫʪʘʮʠʶ, ʪʝʭʥʦʣʦʛʠʷ ʙʣʦʢʯʝʡʥ 

ʨʘʩʢʨʳʚʘʝʪ ʩʚʦʡ ʧʦʪʝʥʮʠʘʣ. ɹʣʘʛʦʜʘʨʷ ʝʡ ʤʳ ʤʦʞʝʤ ʦʙʦʡʪʠʩʴ ʙʝʟ ʦʬʠʮʠʘʣʴʥʳʭ ʠʥʩʪʘʥʮʠʡ, 

ʜʦʢʘʟʳʚʘʶʱʠʭ ʥʘʰʫ ʛʨʘʞʜʘʥʩʢʫʶ ʧʦʣʥʦʮʝʥʥʦʩʪʴ. ʇʨʦʛʨʘʤʤʳ ʥʘ ʦʩʥʦʚʝ ʙʣʦʢʯʝʡʥʘ 

ʩʦʜʝʨʞʘʪ ʩʣʦʞʥʳʡ ʥʘʙʦʨ ʬʫʥʢʮʠʡ, ʢʦʪʦʨʳʝ ʜʘʶʪ ʙʝʩʧʨʝʮʝʜʝʥʪʥʳʡ ʨʝʟʫʣʴʪʘʪ: ʟʘʧʠʩʴ 

ʪʨʘʥʟʘʢʮʠʠ ʜʦʩʪʫʧʥʘ ʚʩʝʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʠ ʤʦʞʝʪ ʙʳʪʴ ʧʦʜʪʚʝʨʞʜʝʥʘ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ, ʥʦ ʥʝ 

ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʥʠ ʦʜʥʦʡ ʚʣʘʩʪʥʦʡ ʩʪʨʫʢʪʫʨʦʡ. ʕʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʚʝ ʢʨʘʡʥʝ ʚʘʞʥʳʝ ʚʝʱʠ: 

ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʠʟʤʝʥʠʪʴ ʠʣʠ ʫʜʘʣʠʪʴ ʟʘʧʠʩʴ ʚ ʩʚʦʠʭ ʠʥʪʝʨʝʩʘʭ ʠ ʙʦʣʴʰʠʡ ʢʦʥʪʨʦʣʴ ʥʘʜ 

ʩʚʦʠʤʠ ʜʘʥʥʳʤʠ. ɽʜʚʘ ʣʠ ʥʫʞʥʦ ʧʦʷʩʥʷʪʴ ʠʭ ʮʝʥʥʦʩʪʴ ʜʣʷ ʪʳʩʷʯ ʩʠʨʠʡʮʝʚ, ʞʠʚʫʱʠʭ ʚ 

ʣʘʛʝʨʝ ʥʘ ʚʳʞʞʝʥʥʦʡ ʟʝʤʣʝ. 

ʇʨʠ ʦʧʝʨʘʮʠʷʭ ʩ ʙʠʪʢʦʠʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʨʝʝʩʪʨʘ ʠʩʢʣʶʯʘʝʪ 

çʜʚʦʡʥʦʝ ʨʘʩʭʦʜʦʚʘʥʠʝè ʩʨʝʜʩʪʚ ï ʪʦ ʝʩʪʴ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʤʦʰʝʥʥʠʯʝʩʪʚʦ ʠ ʥʝ ʧʦʟʚʦʣʷʝʪ 

ʧʦʪʨʘʪʠʪʴ ʦʜʥʫ ʠ ʪʫ ʞʝ ʝʜʠʥʠʮʫ ʥʘ ʥʝʩʢʦʣʴʢʦ ʨʘʟʥʳʭ ʧʦʢʫʧʦʢ. ʊʦʯʥʦ ʪʘʢ ʞʝ ʚ ʣʘʛʝʨʝ ɸʟʨʘʢ 

ʪʝʭʥʦʣʦʛʠʷ ʙʣʦʢʯʝʡʥ ʠʩʢʣʶʯʘʝʪ ʜʚʦʡʥʫʶ ʚʳʜʘʯʫ ʧʘʡʢʘ ʦʜʥʦʤʫ ʠ ʪʦʤʫ ʞʝ ʣʠʮʫ. ʕʪʦ ʢʨʘʡʥʝ 

ʚʘʞʥʦ, ʢʦʛʜʘ ʟʘʧʘʩʳ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ ʦʛʨʘʥʠʯʝʥʥʳ, ʚʝʜʴ ʢʨʠʤʠʥʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʥʝʨʝʜʢʦ 

ʢʨʘʜʫʪ ʠʣʠ ʥʝʟʘʢʦʥʥʦ ʧʦʣʫʯʘʶʪ ʧʘʡʢʠ, ʘ ʟʘʪʝʤ ʧʨʦʜʘʶʪ ʠʭ ʥʘ ʯʝʨʥʦʤ ʨʳʥʢʝ. ʊʝʧʝʨʴ ʞʝ 

                                                 
4 ʀʥʪʝʨʚʴʶ ʧʨʦʚʝʜʝʥʦ ʩʦʪʨʫʜʥʠʢʘʤʠ ɺʇʇ. ʆʪʧʨʘʚʣʝʥʦ ʄʘʡʢʣʫ ʂʝʡʩʠ ʧʦ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʝ 7 ʘʚʛʫʩʪʘ 2017 

ʛʦʜʘ. 
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ʙʝʞʝʥʮʳ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʩʤʦʛʫʪ ʧʦʜʪʚʝʨʜʠʪʴ ʟʘʢʦʥʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʧʨʦʚʠʘʥʪʘ. ʕʪʦ 

ʧʦʣʦʞʠʪ ʢʦʥʝʮ ʩʙʦʷʤ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ ʢʘʨʪʦʯʝʢ. ʃʶʙʦʝ 

ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʩʨʘʟʫ ʞʝ ʧʨʠʚʣʝʯʝʪ ʚʥʠʤʘʥʠʝ ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʧʨʠʦʩʪʘʥʦʚʷʪ 

ʚʳʜʘʯʫ ʧʘʡʢʘ ʧʦʜʦʟʨʠʪʝʣʴʥʦʤʫ ʣʠʮʫ ʜʦ ʚʳʷʩʥʝʥʠʷ ʩʠʪʫʘʮʠʠ. 

ɺ ʨʘʤʢʘʭ ʧʠʣʦʪʥʦʛʦ ʧʨʦʝʢʪʘ ʚʩʝ, ʯʪʦ ʥʫʞʥʦ ʜʣʷ ʟʘʢʣʶʯʝʥʠʷ ʜʦʛʦʚʦʨʘ ʦ ʚʳʜʘʯʝ 

ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ, ï ʩʢʘʥʠʨʦʚʘʪʴ ʨʘʜʫʞʥʫʶ ʦʙʦʣʦʯʢʫ ʛʣʘʟʘ ʙʝʞʝʥʮʘ ʠ ʧʨʝʜʦʩʪʘʚʠʪʴ ʩʢʘʥ 

ʨʘʟʜʘʪʯʠʢʘʤ ʧʨʦʜʫʢʪʦʚ. ɺ ʩʫʱʥʦʩʪʠ, ʛʣʘʟ ʩʪʘʥʦʚʠʪʩʷ ʯʝʤ-ʪʦ ʚʨʦʜʝ ʮʠʬʨʦʚʦʛʦ ʢʦʰʝʣʴʢʘ, 

ʠʟʙʘʚʣʷʶʱʝʛʦ ʦʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʥʘʣʠʯʥʳʭ ʜʝʥʝʛ, ʯʝʢʦʚ, ʙʘʥʢʦʚʩʢʠʭ ʢʘʨʪ ʠʣʠ ʩʤʘʨʪʬʦʥʦʚ, 

ʯʪʦ ʩʥʠʞʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʢʨʘʞʠ. (ɹʝʟʫʩʣʦʚʥʦ, ʚʳ ʤʦʞʝʪʝ ʨʘʩʮʝʥʠʪʴ ʩʢʘʥʠʨʦʚʘʥʠʝ ʨʘʜʫʞʢʠ 

ʢʘʢ ʚʪʦʨʞʝʥʠʝ ʚ ʯʘʩʪʥʫʶ ʞʠʟʥʴ, ʥʦ ʦʙ ʵʪʦʤ ʤʳ ʧʦʛʦʚʦʨʠʤ ʯʫʪʴ ʧʦʟʞʝ.) ɺʩʝʤʠʨʥʦʡ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʝ ʫʞʝ ʫʜʘʣʦʩʴ ʩʵʢʦʥʦʤʠʪʴ ʤʠʣʣʠʦʥʳ ʜʦʣʣʘʨʦʚ ʟʘ ʩʯʝʪ 

ʧʨʦʚʝʜʝʥʠʷ ʪʘʢʠʭ ʵʣʝʢʪʨʦʥʥʳʭ ʪʨʘʥʟʘʢʮʠʡ, ʚʝʜʴ ʦʥʠ ʥʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʧʦʩʨʝʜʥʠʢʦʚ 

(ʥʘʧʨʠʤʝʨ, ʙʘʥʢʦʚ ʠ ʧʣʘʪʝʞʥʳʭ ʩʠʩʪʝʤ), ʢʦʪʦʨʳʤ ʥʫʞʥʦ ʧʣʘʪʠʪʴ ʧʨʦʮʝʥʪ ʩ ʢʘʞʜʦʡ 

ʦʧʝʨʘʮʠʠ. 

ʀʪʘʢ, ʚʩʷʢʠʡ ʨʘʟ, ʢʦʛʜʘ ʙʝʞʝʥʝʮ ʪʨʘʪʠʪ ʢʘʢʫʶ-ʪʦ ʯʘʩʪʴ ʩʚʦʝʛʦ ʮʠʬʨʦʚʦʛʦ çʢʘʧʠʪʘʣʘè ʥʘ 

ʧʦʢʫʧʢʫ ʤʫʢʠ, ʵʪʘ ʦʧʝʨʘʮʠʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʚ ʦʙʱʝʜʦʩʪʫʧʥʦʤ ʨʝʝʩʪʨʝ, 

ʢʦʪʦʨʳʡ ʥʝʚʦʟʤʦʞʥʦ ʧʦʜʜʝʣʘʪʴ. ʊʘʢʘʷ ʧʨʝʜʝʣʴʥʦ ʧʨʦʟʨʘʯʥʘʷ, ʤʦʤʝʥʪʘʣʴʥʦ ʦʙʥʦʚʣʷʶʱʘʷʩʷ, 

ʦʯʝʥʴ ʥʘʜʝʞʥʘʷ ʩʠʩʪʝʤʘ ʫʯʝʪʘ ʧʦʟʚʦʣʷʝʪ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘʤ ɺʇʇ ʚ ʣʶʙʦʝ ʚʨʝʤʷ ʦʪʩʣʝʞʠʚʘʪʴ 

ʧʦʪʦʢ ʪʨʘʥʟʘʢʮʠʡ, ʜʘʞʝ ʥʝ ʚʝʜʷ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ ʟʘʧʠʩʝʡ. ʇʦʜʦʙʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʤʦʞʝʪ 

ʧʦʜʜʝʨʞʠʚʘʪʴ ʧʣʘʪʝʞʥʫʶ ʩʠʩʪʝʤʫ ʚʦ ʚʩʝʤ ʣʘʛʝʨʝ ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʙʨʘʪʴ ʥʘ ʩʝʙʷ ʨʦʣʴ 

ʙʘʥʢʘ ʠʣʠ ʧʣʘʪʝʞʥʦʡ ʧʣʘʪʬʦʨʤʳ. 

ʆʜʥʘʢʦ ʧʨʦʛʨʘʤʤʘ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʋɺʂɹ ʆʆʅ, ʚʩʪʨʦʝʥʥʘʷ ʚ ʙʣʦʢʯʝʡʥ-ʧʨʦʝʢʪ ʣʘʛʝʨʷ 

ɸʟʨʘʢ, ʧʦ-ʧʨʝʞʥʝʤʫ ʠʤʝʝʪ ʚʠʜ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ, ʯʪʦ ʚʳʟʳʚʘʝʪ ʪʨʝʚʦʛʫ ʫ 

ʤʥʦʛʠʭ ʢʨʠʪʠʢʦʚ ʧʨʦʝʢʪʘ. ʊʘʢʠʝ ʙʘʟʳ ʜʘʥʥʳʭ ʚʦʩʧʨʠʠʤʯʠʚʳ ʢ ʚʟʣʦʤʫ, ʧʦʩʢʦʣʴʢʫ ʩʦʜʝʨʞʘʪ 

ʦʛʨʦʤʥʳʡ ʤʘʩʩʠʚ ʠʥʬʦʨʤʘʮʠʠ, ʯʪʦ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʝʚʨʘʱʘʝʪ ʠʭ ʚ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʚʝʢʪʦʨ 

ʘʪʘʢʠ. ʇʦʜʦʙʥʳʝ ʨʠʩʢʠ ʩʪʘʚʷʪ ʧʦʜ ʫʜʘʨ ʠ ʙʝʟ ʪʦʛʦ ʦʜʥʫ ʠʟ ʩʘʤʳʭ ʫʷʟʚʠʤʳʭ ʢʘʪʝʛʦʨʠʡ 

ʥʘʩʝʣʝʥʠʷ. ɸ ʧʨʝʜʩʪʘʚʴʪʝ, ʯʪʦ ʙʫʜʝʪ, ʝʩʣʠ ʵʪʠ ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʧʦʧʘʜʫʪ ʚ ʨʫʢʠ 

ʣʶʙʠʪʝʣʝʡ ʵʪʥʠʯʝʩʢʠʭ ʯʠʩʪʦʢ ï ʚʨʦʜʝ ʙʦʝʚʠʢʦʚ ʀɻʀʃ. ʈʘʟʨʘʙʦʪʯʠʢʠ ʙʣʦʢʯʝʡʥʘ, ʢʦʪʦʨʳʝ 

ʚʦʦʙʱʝ ʦʯʝʥʴ ʪʨʝʧʝʪʥʦ ʦʪʥʦʩʷʪʩʷ ʢ ʚʦʧʨʦʩʘʤ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ, ʛʨʦʤʯʝ ʚʩʝʭ ʟʘʷʚʣʷʶʪ ʦʙ 

ʵʪʦʡ ʧʨʦʙʣʝʤʝ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʠʱʫʪ ʩʧʦʩʦʙ ʨʘʩʧʨʝʜʝʣʠʪʴ ʢʦʥʪʨʦʣʴ ʥʘʜ ʣʠʯʥʦʡ 

ʠʥʬʦʨʤʘʮʠʝʡ ʪʘʢ, ʯʪʦʙʳ ʠʟʙʘʚʠʪʴʩʷ ʦʪ ʙʦʣʴʰʠʭ çʟʘʣʝʞʝʡ ʜʘʥʥʳʭè. ɺʝʨʦʷʪʥʦ, ʪʝʭʥʦʣʦʛʠʷ 

ʙʣʦʢʯʝʡʥ ʧʦʤʦʞʝʪ ʩʧʨʘʚʠʪʴʩʷ ʠ ʩ ʵʪʦʡ ʧʨʦʙʣʝʤʦʡ, ʥʦ ʧʦʢʘ ʦʥʘ ʥʝ ʨʝʰʝʥʘ, ɺʇʇ ʠ ʋɺʂɹ 

ʆʆʅ ʩʦʰʣʠʩʴ ʚʦ ʤʥʝʥʠʠ, ʯʪʦ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʧʣʶʩʳ ʝʜʠʥʦʡ ʙʝʟʥʘʣʠʯʥʦʡ ʩʠʩʪʝʤʳ 

ʨʘʩʯʝʪʦʚ ʧʝʨʝʚʝʰʠʚʘʶʪ ʚʦʟʤʦʞʥʳʡ ʨʠʩʢ. 

ʇʦ ʩʣʦʚʘʤ ʦʬʠʮʠʘʣʴʥʦʛʦ ʧʨʝʜʩʪʘʚʠʪʝʣʷ ɺʇʇ ɸʣʝʢʩʘ ʉʣʦʘʥʘ, ʧʠʣʦʪʥʳʡ ʧʨʦʝʢʪ ʫʞʝ 

ʫʚʝʥʯʘʣʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤ ʫʩʧʝʭʦʤ: ʦʥ ʩʵʢʦʥʦʤʠʣ ʩʨʝʜʩʪʚʘ ʠ ʧʨʝʜʦʩʪʘʚʠʣ ʚʝʩʴʤʘ 

ʵʬʬʝʢʪʠʚʥʳʡ ʩʧʦʩʦʙ ʙʦʨʴʙʳ ʩ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷʤʠ ʚ ʩʯʝʪʘʭ ʙʝʞʝʥʮʝʚ5. ɺ ʩʚʝʪʝ ʧʦʣʫʯʝʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʦʨʛʘʥʠʟʘʮʠʷ ʥʘʤʝʨʝʥʘ ʚʢʣʶʯʠʪʴ ʚ ʧʨʦʝʢʪ ʜʦ 100 ʪʳʩʷʯ ʙʝʞʝʥʮʝʚ. ɺ ʥʝʜʘʣʝʢʦʤ 

ʙʫʜʫʱʝʤ, ʧʦʣʘʛʘʝʪ ʉʣʦʘʥ, ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʘʥʘʣʦʛʠʯʥʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ ʩʤʦʛʫʪ ʦʢʦʣʦ 

20 ʤʠʣʣʠʦʥʦʚ ʤʘʣʦʠʤʫʱʠʭ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʘʶʪ ʜʦʪʘʮʠʠ ʦʪ ɺʇʇ. ʇʝʨʝʜ ʣʠʮʦʤ ʭʫʜʰʝʛʦ 

ʛʫʤʘʥʠʪʘʨʥʦʛʦ ʢʨʠʟʠʩʘ ʚ ʠʩʪʦʨʠʠ ï ʨʝʟʫʣʴʪʘʪʘ ʘʣʯʥʦʩʪʠ, ʙʝʩʧʦʱʘʜʥʦʡ ʙʦʨʴʙʳ ʟʘ ʚʣʘʩʪʴ ʠ 

ʧʨʦʚʘʣʴʥʦʡ ʧʦʣʠʪʠʢʠ ʟʘʧʘʜʥʳʭ ʜʝʨʞʘʚ, ʥʝ ʩʫʤʝʚʰʠʭ ʚʦʚʨʝʤʷ ʦʙʫʟʜʘʪʴ ʭʘʦʩ, ï ʤʳ ʦʙʷʟʘʥʳ 

ʧʦʤʦʯʴ ʧʦʩʪʨʘʜʘʚʰʠʤ, ʧʨʠʚʥʝʩʷ ʚ ʠʭ ʞʠʟʥʴ ʫʪʨʘʯʝʥʥʦʝ ʜʦʚʝʨʠʝ ʠ ʦʙʝʩʧʝʯʠʚ ʠʤ 

ʙʝʟʦʧʘʩʥʦʩʪʴ. ɺʦʟʤʦʞʥʦ, ʪʝʭʥʦʣʦʛʠʷ ʙʣʦʢʯʝʡʥ ʜʘʩʪ ʥʘʤ ʰʘʥʩ ʥʘ ʫʩʧʝʭ. 

 

ʕʢʩʧʝʨʠʤʝʥʪ ʚ ʣʘʛʝʨʝ ɸʟʨʘʢ ï ʣʠʰʴ ʦʜʠʥ ʧʨʠʤʝʨ ʪʦʛʦ, ʢʘʢ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʩʪʨʫʢʪʫʨʳ 

ʧʳʪʘʶʪʩʷ ʧʦʩʪʘʚʠʪʴ ʪʝʭʥʦʣʦʛʠʶ ʙʣʦʢʯʝʡʥ ʥʘ ʩʣʫʞʙʫ ʦʙʝʟʜʦʣʝʥʥʳʤ. ɺ ʥʘʯʘʣʝ 2017 ʛʦʜʘ 

ʛʨʫʧʧʘ ʵʥʪʫʟʠʘʩʪʦʚ ʧʨʠ ʰʪʘʙʝ ʆʆʅ ʚ ʅʴ-ʁʁʦʨʢʝ ʟʘʧʫʩʪʠʣʘ ʩʘʡʪ ʠ ʧʨʠʟʚʘʣʘ ʢ ʩʦʚʤʝʩʪʥʦʡ 

ʨʘʙʦʪʝ ʜʨʫʛʠʭ ʩʦʪʨʫʜʥʠʢʦʚ ʦʨʛʘʥʠʟʘʮʠʠ. ɺʩʢʦʨʝ ʛʨʫʧʧʘ ʥʘʩʯʠʪʳʚʘʣʘ ʫʞʝ 85 ʫʯʘʩʪʥʠʢʦʚ ʠʟ 

                                                 
5 ʀʥʪʝʨʚʴʶ ʚʟʷʪʦ ʄʘʡʢʣʦʤ ʂʝʡʩʠ ʧʦ ʪʝʣʝʬʦʥʫ 20 ʠʶʣʷ 2017 ʛʦʜʘ. 

 



9 

ʨʘʟʥʳʭ ʩʪʨʘʥ ʤʠʨʘ. ʉʝʡʯʘʩ ʢʦʣʣʝʢʪʠʚ ʚ ʧʘʨʪʥʝʨʩʪʚʝ ʩ ʧʨʘʚʠʪʝʣʴʩʪʚʘʤʠ ʨʷʜʘ ʝʚʨʦʧʝʡʩʢʠʭ 

ʩʪʨʘʥ, ʥʘʧʨʠʤʝʨ ʅʦʨʚʝʛʠʠ, ʚʝʜʝʪ ʥʝʩʢʦʣʴʢʦ ʧʠʣʦʪʥʳʭ ʧʨʦʝʢʪʦʚ ʧʦ ʚʥʝʜʨʝʥʠʶ ʙʣʦʢʯʝʡʥʘ ʚ 

ʩʬʝʨʝ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʘ. ʇʨʠ ɺʩʝʤʠʨʥʦʤ ʙʘʥʢʝ ʦʪʢʨʳʪʘ ʥʦʚʘʷ ʣʘʙʦʨʘʪʦʨʠʷ, ʯʴʷ ʟʘʜʘʯʘ ï 

ʧʨʠʤʝʥʠʪʴ ʪʝʭʥʦʣʦʛʠʶ ʙʣʦʢʯʝʡʥ ʜʣʷ ʙʦʨʴʙʳ ʩ ʥʠʱʝʪʦʡ ʧʫʪʝʤ ʩʦʟʜʘʥʠʷ ʥʝʫʷʟʚʠʤʳʭ 

ʨʝʝʩʪʨʦʚ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʠ ʥʘʜʝʞʥʳʭ ʮʠʬʨʦʚʳʭ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʣʠʯʥʦʩʪʠ. 

ʄʝʞʘʤʝʨʠʢʘʥʩʢʠʡ ʙʘʥʢ ʨʘʟʚʠʪʠʷ6  ʉʐɸ ʠ ʤʝʜʠʘʣʘʙʦʨʘʪʦʨʠʷ ʄʘʩʩʘʯʫʩʝʪʩʢʦʛʦ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʨʘʙʦʪʘʶʪ ʥʘʜ ʧʨʦʛʨʘʤʤʦʡ, ʢʦʪʦʨʘʷ ʧʦʤʦʞʝʪ ʙʝʜʥʝʡʰʠʤ 

ʣʘʪʠʥʦʘʤʝʨʠʢʘʥʩʢʠʤ ʬʝʨʤʝʨʘʤ ʧʦʣʫʯʘʪʴ ʢʨʝʜʠʪ ʥʘ ʦʩʥʦʚʝ ʟʘʧʠʩʝʡ ʦ ʧʦʢʫʧʢʘʭ ʠʥʚʝʥʪʘʨʷ ʠ 

ʩʝʣʴʭʦʟʪʝʭʥʠʢʠ, ʧʦʜʪʚʝʨʞʜʝʥʥʳʭ ʙʣʦʢʯʝʡʥ-ʨʝʝʩʪʨʘʤʠ. ʅʝʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʝ ʠ 

ʙʣʘʛʦʪʚʦʨʠʪʝʣʴʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ï ʪʘʢʠʝ ʢʘʢ ɺʩʝʤʠʨʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʬʦʨʫʤ ʠ ʌʦʥʜ 

ʈʦʢʬʝʣʣʝʨʘ ï ʪʘʢʞʝ ʠʟʫʯʘʶʪ ʧʦʪʝʥʮʠʘʣ ʪʝʭʥʦʣʦʛʠʠ ʙʣʦʢʯʝʡʥ. 

ʏʪʦ ʞʝ ʥʘʭʦʜʷʪ ʵʪʠ ʧʦʯʪʝʥʥʳʝ ʠ ʜʘʣʝʢʦ ʥʝ ʥʦʚʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʤʘʣʦʧʦʥʷʪʥʦʡ 

ʮʠʬʨʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʠʟʦʙʨʝʪʝʥʥʦʡ ʢʨʠʧʪʦʣʠʙʝʨʪʘʨʠʘʥʮʘʤʠ ʠ ʢʠʙʝʨʧʘʥʢʘʤʠ ï ʩʦʟʜʘʪʝʣʷʤʠ 

ʙʠʪʢʦʠʥʘ? ʅʘʜʝʞʜʫ, ʯʪʦ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʨʝʰʠʪ ʧʨʦʙʣʝʤʫ 

ʜʝʬʠʮʠʪʘ ʩʦʮʠʘʣʴʥʦʛʦ ʢʘʧʠʪʘʣʘ, ʢʦʪʦʨʫʶ ʤʳ ʦʙʩʫʞʜʘʣʠ ʥʘ ʧʨʠʤʝʨʝ ʣʘʛʝʨʷ ɸʟʨʘʢ. 

ʇʠʣʦʪʥʳʡ ʧʨʦʝʢʪ ʆʆʅ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʛʦ ʚʦʟʥʠʢ ʝʜʠʥʳʡ ʢʘʪʘʣʦʛ ʪʨʘʥʟʘʢʮʠʡ ʚʥʫʪʨʠ 

ʩʦʦʙʱʝʩʪʚʘ, ʧʦʤʦʛ ʙʝʞʝʥʮʘʤ ʦʙʨʝʩʪʠ ʚʟʘʠʤʥʦʝ ʜʦʚʝʨʠʝ ʠ ʩʦʟʜʘʣ ʧʣʘʪʬʦʨʤʫ ʜʣʷ ʦʙʤʝʥʘ 

ʮʝʥʥʦʩʪʷʤʠ. ʇʨʦʙʣʝʤʘ ʥʝʜʦʚʝʨʠʷ ʠ ʧʦʜʦʟʨʠʪʝʣʴʥʦʩʪʠ ʩʪʘʨʘ ʢʘʢ ʤʠʨ, ʦʜʥʘʢʦ ʪʝʧʝʨʴ, ʠʤʝʷ 

ʥʦʚʳʡ, ʙʝʩʧʨʝʮʝʜʝʥʪʥʦ ʤʦʱʥʳʡ ʠʥʩʪʨʫʤʝʥʪ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʥʘʧʨʘʚʠʪʴ ʥʘ ʝʝ ʨʝʰʝʥʠʝ, 

ʩʦʦʙʱʝʩʪʚʘʤ ʩʪʘʥʝʪ ʣʝʛʯʝ ʥʘʢʘʧʣʠʚʘʪʴ ʩʦʮʠʘʣʴʥʳʡ ʢʘʧʠʪʘʣ. ɼʣʷ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥ ʪʘʢʘʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʦʩʦʙʝʥʥʦ ʚʘʞʥʘ, ʧʦʩʢʦʣʴʢʫ ʧʦʟʚʦʣʠʪ ʠʭ ʵʢʦʥʦʤʠʢʘʤ ʧʨʠʙʣʠʟʠʪʴʩʷ ʢ ʤʦʜʝʣʠ 

ʧʝʨʚʦʛʦ ʤʠʨʘ. ʅʘʧʨʠʤʝʨ, ʜʦʤʦʚʣʘʜʝʣʴʮʳ ʩ ʥʝʚʳʩʦʢʠʤ ʜʦʭʦʜʦʤ ʩʤʦʛʫʪ ʙʨʘʪʴ ʢʨʝʜʠʪ ʥʘ 

ʫʣʫʯʰʝʥʠʝ ʞʠʣʠʱʥʳʭ ʫʩʣʦʚʠʡ; ʤʝʣʢʠʝ ʫʣʠʯʥʳʝ ʪʦʨʛʦʚʮʳ ʧʦʣʫʯʘʪ ʜʦʩʪʫʧ ʢ ʩʪʨʘʭʦʚʳʤ 

ʧʨʦʛʨʘʤʤʘʤ. ʄʠʣʣʠʘʨʜʳ ʛʨʘʞʜʘʥ ʩʜʝʣʘʶʪ ʧʝʨʚʳʡ ʰʘʛ ʢ ʦʙʨʝʪʝʥʠʶ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʥʘʤ ʜʘʥʳ ʯʫʪʴ ʣʠ ʥʝ ʦʪ ʨʦʞʜʝʥʠʷ. 

ʆʜʥʘʢʦ ʧʦʪʝʥʮʠʘʣ ʙʣʦʢʯʝʡʥʘ ʟʘʤʝʪʝʥ ʥʝ ʪʦʣʴʢʦ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʚ ʨʘʟʚʠʚʘʶʱʠʭʩʷ 

ʩʪʨʘʥʘʭ ʠʣʠ ʛʫʤʘʥʠʪʘʨʥʳʭ ʤʠʩʩʠʷʭ. ɺ ʰʪʘʙ-ʢʚʘʨʪʠʨʘʭ ʢʦʤʧʘʥʠʡ ʠʟ ʩʧʠʩʢʘ Fortune 500 ʪʦʞʝ 

ʠʱʫʪ ʩʧʦʩʦʙ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʦʩʪ. ɺʝʨʦʷʪʥʦ, ʙʣʦʢʯʝʡʥ ʩʧʦʩʦʙʝʥ ʚʳʪʝʩʥʠʪʴ 

ʫʩʪʘʨʝʚʰʫʶ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʫʶ ʤʦʜʝʣʴ ʜʦʚʝʨʠʪʝʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʘʷ ʩʝʡʯʘʩ ʚʣʠʷʝʪ 

ʥʘ ʚʩʝ ʘʩʧʝʢʪʳ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʞʠʟʥʠ. 

ɼʦ ʩʠʭ ʧʦʨ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʩʫʙʲʝʢʪʘʤʠ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ 

ʧʦʩʨʝʜʩʪʚʦʤ ʚʦʚʣʝʯʝʥʠʷ ʙʘʥʢʦʚ, ʨʝʛʠʩʪʨʘʮʠʦʥʥʳʭ ʩʣʫʞʙ ʠ ʧʨʦʯʠʭ ʫʯʨʝʞʜʝʥʠʡ. ʕʪʠ 

çʜʦʚʝʨʝʥʥʳʝ ʪʨʝʪʴʠ ʩʪʦʨʦʥʳè ʬʠʢʩʠʨʫʶʪ ʧʨʦʚʝʜʝʥʥʳʝ ʦʧʝʨʘʮʠʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʥʘʤ 

ʜʦʚʝʨʷʪʴ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ, ʦʙʤʝʥʠʚʘʪʴʩʷ ʤʘʪʝʨʠʘʣʴʥʳʤʠ ʠ ʥʝʤʘʪʝʨʠʘʣʴʥʳʤʠ 

ʮʝʥʥʦʩʪʷʤʠ ʠ ʚ ʠʜʝʘʣʝ ʚʳʩʪʨʘʠʚʘʪʴ ʧʦʣʥʦʮʝʥʥʦʝ ʦʙʱʝʩʪʚʦ. ʇʨʦʙʣʝʤʘ, ʦʜʥʘʢʦ, ʚ ʪʦʤ, ʯʪʦ ʚʩʝ 

ʵʪʠ ʠʥʩʪʠʪʫʪʳ ʯʘʩʪʦ ʜʝʡʩʪʚʫʶʪ ʢʘʢ ʧʨʠʚʨʘʪʥʠʢʠ, ʨʝʰʘʷ, ʢʦʛʦ ʚʧʫʩʢʘʪʴ ʠʣʠ ʥʝ ʚʧʫʩʢʘʪʴ ʚ 

ʧʦʣʝ ʬʠʥʘʥʩʦʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ (ʧʨʠʯʝʤ ʙʝʨʫʪ ʟʘ ʵʪʦ ʢʦʤʠʩʩʠʶ). ʂ ʪʦʤʫ ʞʝ ʦʥʠ ʥʝ ʚʩʝʛʜʘ 

ʥʘʜʝʞʥʳ ï ʚʩʧʦʤʥʠʪʝ ʢʨʠʟʠʩ 2008 ʛʦʜʘ, ʢʦʛʜʘ ʙʘʥʢʠ ʦʪʢʨʦʚʝʥʥʦ ʥʘʨʫʰʠʣʠ ʦʙʷʟʘʪʝʣʴʩʪʚʦ 

ʚʝʩʪʠ ʧʨʦʟʨʘʯʥʳʡ ʫʯʝʪ. ʂʨʦʤʝ ʪʦʛʦ, ʦʥʠ ʯʘʩʪʦ ʧʦʣʴʟʫʶʪʩʷ ʚʣʘʩʪʥʦʡ ʧʦʟʠʮʠʝʡ, ʯʪʦʙʳ 

ʫʩʪʘʥʦʚʠʪʴ ʥʝʧʦʤʝʨʥʦ ʚʳʩʦʢʠʝ ʢʦʤʠʩʩʠʠ ʠʣʠ ʧʨʦʮʝʥʪʳ ʧʦ ʢʨʝʜʠʪʘʤ. ʅʝʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ 

ʥʝʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʧʦʩʨʝʜʥʠʢʦʚ ʥʝʨʝʜʢʦ ʧʨʠʚʦʜʠʪ ʢ ʦʪʢʘʟʫ ʦʪ ʩʜʝʣʦʢ ʠ ʪʨʘʥʟʘʢʮʠʡ. ʆʪʳʩʢʘʚ 

ʩʧʦʩʦʙ ʦʙʭʦʜʠʪʴʩʷ ʙʝʟ ʧʦʩʨʝʜʥʠʯʝʩʪʚʘ, ʤʳ ʥʝ ʪʦʣʴʢʦ ʩʵʢʦʥʦʤʠʤ ʩʨʝʜʩʪʚʘ, ʥʦ ʠ ʩʦʟʜʘʜʠʤ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʝ ʤʦʜʝʣʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʇʦʷʚʣʝʥʠʝ ʠʥʪʝʨʥʝʪʘ ʫʞʝ ʠʟʙʘʚʠʣʦ ʥʘʩ ʦʪ ʯʘʩʪʠ ʥʘʟʦʡʣʠʚʳʭ ʧʦʩʨʝʜʥʠʢʦʚ, ʪʝʧʝʨʴ 

ʙʣʦʢʯʝʡʥ ʧʨʦʜʦʣʞʘʝʪ ʵʪʫ ʪʝʥʜʝʥʮʠʶ. ʆʜʥʘʢʦ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʟʘ ʫʩʧʝʭʦʤ ʢʘʞʜʦʛʦ ʥʦʚʦʛʦ 

ʧʨʠʣʦʞʝʥʠʷ ʩʪʦʠʪ ʥʝʢʠʡ ʤʝʭʘʥʠʟʤ, ʢʦʪʦʨʳʡ ʧʦʤʦʛʘʝʪ ʨʘʟʨʝʰʠʪʴ ʚʝʯʥʫʶ ʧʨʦʙʣʝʤʫ ʜʦʚʝʨʠʷ. 

ʂʪʦ ʜʝʩʷʪʴ ʣʝʪ ʥʘʟʘʜ ʤʦʛ ʩʝʙʝ ʧʨʝʜʩʪʘʚʠʪʴ, ʯʪʦ ʙʫʜʝʪ ʢʦʤʬʦʨʪʥʦ ʩʝʙʷ ʯʫʚʩʪʚʦʚʘʪʴ ʚ ʤʘʰʠʥʝ 

ʥʝʟʥʘʢʦʤʮʘ, ʩ ʢʦʪʦʨʳʤ ʪʦʣʴʢʦ ʯʪʦ ʧʦʟʥʘʢʦʤʠʣʩʷ ʯʝʨʝʟ ʩʤʘʨʪʬʦʥ? ʆʜʥʘʢʦ ʩʝʨʚʠʩʳ ʚʨʦʜʝ 

                                                 
6  ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʬʠʥʘʥʩʦʚʘʷ ʦʨʛʘʥʠʟʘʮʠʷ, ʩʦʟʜʘʥʥʘʷ ʚ 1959 ʛʦʜʫ ʚ ʮʝʣʷʭ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʠ 

ʵʢʦʥʦʤʠʢʠ ʩʪʨʘʥ ʃʘʪʠʥʩʢʦʡ ɸʤʝʨʠʢʠ ʠ ʂʘʨʠʙʩʢʦʛʦ ʙʘʩʩʝʡʥʘ. 
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Uber ʠ Lyft ʧʦʤʦʛʣʠ ʥʘʤ ʧʨʝʦʜʦʣʝʪʴ ʙʘʨʴʝʨ ʥʝʜʦʚʝʨʠʷ ʙʣʘʛʦʜʘʨʷ ʚʩʪʨʦʝʥʥʦʡ ʩʠʩʪʝʤʝ 

ʨʝʡʪʠʥʛʘ ʚʦʜʠʪʝʣʝʡ ʠ ʧʘʩʩʘʞʠʨʦʚ, ʯʪʦ ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ ʣʠʰʴ ʩ ʨʘʟʚʠʪʠʝʤ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ 

ʠ ʮʠʬʨʦʚʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ. ʕʪʦʪ ʧʨʠʤʝʨ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ, ʝʩʣʠ ʪʝʭʥʦʣʦʛʠʷ ʧʦʤʦʛʘʝʪ ʨʝʰʠʪʴ 

ʧʨʦʙʣʝʤʫ ʜʦʚʝʨʠʷ ʠ ʦʙʝʩʧʝʯʠʪʴ ʯʫʚʩʪʚʦ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʯʝʣʦʚʝʢ ʚʧʦʣʥʝ ʛʦʪʦʚ ʠ ʩʧʦʩʦʙʝʥ ʢ 

ʧʨʷʤʦʤʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʩ ʩʦʚʝʨʰʝʥʥʦ ʥʝʟʥʘʢʦʤʳʤʠ ʣʶʜʴʤʠ. ɺʩʝ ʵʪʦ ʦʪʢʨʳʚʘʝʪ ʧʝʨʝʜ 

ʥʘʤʠ ʧʫʪʴ ʢ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʤʦʜʝʣʠ peer-to-peer (ʈ2ʈ). 

ʊʝʭʥʦʣʦʛʠʷ ʙʣʦʢʯʝʡʥ ʩʪʘʚʠʪ ʧʝʨʝʜ ʥʘʤʠ ʣʦʛʠʯʥʳʡ ʚʦʧʨʦʩ: ʟʘʯʝʤ ʦʩʪʘʥʘʚʣʠʚʘʪʴʩʷ 

ʥʘ Uber? ɿʘʯʝʤ ʥʘʤ ʚʦʦʙʱʝ ʠʤʝʥʥʦ ʵʪʘ ʢʦʤʧʘʥʠʷ, ʝʩʣʠ ʦʥʘ ʟʘʙʠʨʘʝʪ ʩʝʙʝ 25 ʧʨʦʮʝʥʪʦʚ ʩ 

ʢʘʞʜʦʡ ʧʦʝʟʜʢʠ ʠ ʥʝʨʝʜʢʦ ʟʣʦʫʧʦʪʨʝʙʣʷʝʪ ʙʝʟʛʨʘʥʠʯʥʳʤ ʜʦʩʪʫʧʦʤ ʢ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʧʘʩʩʘʞʠʨʘʭ?7  ʂʘʢ ʥʘʩʯʝʪ ʧʦʣʥʦʩʪʴʶ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʚʨʦʜʝ ʠʟʨʘʠʣʴʩʢʦʡ 

ʧʣʘʪʬʦʨʤʳ Commuterz ʥʘ ʦʩʥʦʚʝ ʙʣʦʢʯʝʡʥʘ? ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʫ ʧʣʘʪʬʦʨʤʳ ʥʝʪ ʢʦʥʢʨʝʪʥʳʭ 

ʚʣʘʜʝʣʴʮʝʚ; ʦʥʘ, ʢʘʢ ʠ ʙʠʪʢʦʠʥ, ʠʩʧʦʣʴʟʫʝʪ ʇʆ ʩ ʦʪʢʨʳʪʳʤ ʠʩʭʦʜʥʳʤ ʢʦʜʦʤ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ 

ʩʢʘʯʘʪʴ ʢʘʞʜʳʡ. ɿʘ ʥʝʡ ʥʝ ʩʪʦʠʪ ʢʦʨʧʦʨʘʮʠʷ, ʢʦʪʦʨʘʷ ʟʘʙʠʨʘʝʪ ʩʝʙʝ 25 ʧʨʦʮʝʥʪʦʚ ʚʳʨʫʯʢʠ. 

ɺʤʝʩʪʦ ʵʪʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʠ ʚʝʜʫʪ ʨʘʩʯʝʪʳ ʚ ʮʠʬʨʦʚʦʡ ʚʘʣʶʪʝ; ʩʠʩʪʝʤʘ ʧʦʦʱʨʷʝʪ ʩʦʚʤʝʩʪʥʳʝ 

ʧʦʝʟʜʢʠ, ʯʪʦʙʳ ʨʘʟʛʨʫʟʠʪʴ ʜʦʨʦʛʠ ʠ ʩʥʠʟʠʪʴ ʩʪʦʠʤʦʩʪʴ ʧʝʨʝʤʝʱʝʥʠʷ. 

ɺ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ, ʚʦʟʣʦʞʠʚ ʫʧʨʘʚʣʝʥʠʝ ʩʦʮʠʘʣʴʥʳʤ ʢʘʧʠʪʘʣʦʤ ʥʘ 

ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʫʶ ʩʝʪʴ ʩ ʦʪʢʨʳʪʳʤ ʧʨʦʪʦʢʦʣʦʤ ʚʤʝʩʪʦ ʨʷʜʘ ʫʧʦʣʥʦʤʦʯʝʥʥʳʭ 

ʧʦʩʨʝʜʥʠʢʦʚ ʠ ʩʦʟʜʘʚ ʥʦʚʳʝ ʮʠʬʨʦʚʳʝ ʚʘʣʶʪʳ, ʪʦʢʝʥʳ ʠ ʘʢʪʠʚʳ, ʤʳ ʩʤʦʞʝʤ ʠʟʤʝʥʠʪʴ ʩʘʤʫ 

ʧʨʠʨʦʜʫ ʦʙʱʝʩʪʚʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. ɺʦʟʥʠʢʥʫʪ ʥʦʚʳʝ, ʧʨʝʞʜʝ ʥʝʚʦʟʤʦʞʥʳʝ ʧʦʜʭʦʜʳ ʢ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʫ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ, ʯʪʦ ʧʨʝʦʙʨʘʟʠʪ ʤʥʦʛʠʝ ʦʪʨʘʩʣʠ ʠ ʦʨʛʘʥʠʟʘʮʠʠ. 

ʇʦʪʝʥʮʠʘʣ ʙʣʦʢʯʝʡʥʘ ʚʧʦʣʥʝ ʧʦʜ ʩʪʘʪʴ ʰʠʨʦʪʝ ʦʪʢʨʳʚʘʶʱʠʭʩʷ ʛʦʨʠʟʦʥʪʦʚ. ɺʦʪ ʚʳʙʦʨʢʘ 

ʨʝʟʫʣʴʪʘʪʦʚ, ʢʦʪʦʨʳʝ ʤʳ ʤʦʞʝʤ ʧʦʣʫʯʠʪʴ ʚ ʦʙʦʟʨʠʤʦʤ ʙʫʜʫʱʝʤ; ʠ ʵʪʦ ʜʘʣʝʢʦ ʥʝ 

ʠʩʯʝʨʧʳʚʘʶʱʠʡ ʧʝʨʝʯʝʥʴ. 

 

Å ʅʝʫʷʟʚʠʤʳʝ ʨʝʝʩʪʨʳ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʜʦʢʘʟʘʪʴ ʧʨʘʚʦ ʥʘ 

ʚʣʘʜʝʥʠʝ ʜʦʤʦʤ, ʘʚʪʦʤʦʙʠʣʝʤ ʠ ʜʨʫʛʠʤʠ ʘʢʪʠʚʘʤʠ. 

Å ʄʛʥʦʚʝʥʥʳʝ, ʧʨʷʤʳʝ, ʟʘʱʠʱʝʥʥʳʝ ʤʝʞʙʘʥʢʦʚʩʢʠʝ ʦʧʝʨʘʮʠʠ, ʯʪʦ ʧʦʟʚʦʣʠʪ 

ʚʳʩʚʦʙʦʜʠʪʴ ʪʨʠʣʣʠʦʥʳ ʜʦʣʣʘʨʦʚ ʥʘ ʤʝʞʙʘʥʢʦʚʩʢʦʤ ʨʳʥʢʝ, ʢʦʪʦʨʳʝ ʩʝʡʯʘʩ ʪʨʘʪʷʪʩʷ ʥʘ 

ʧʨʦʚʝʜʝʥʠʝ ʪʨʘʥʟʘʢʮʠʡ ʯʝʨʝʟ ʜʝʩʷʪʢʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʚ ʪʝʯʝʥʠʝ ʜʚʫʭ ï 

ʩʝʤʠ ʨʘʙʦʯʠʭ ʜʥʝʡ. 

Å ʎʠʬʨʦʚʳʝ ʫʜʦʩʪʦʚʝʨʝʥʠʷ ʣʠʯʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʙʝʟ ʫʯʘʩʪʠʷ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʪʨʫʢʪʫʨ ʠ ʙʶʨʦʢʨʘʪʠʯʝʩʢʠʭ ʠʥʩʪʘʥʮʠʡ. 

Å ɼʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʩʠʩʪʝʤʳ ʠ ʭʨʘʥʠʣʠʱʘ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ 

ʚʳʪʝʩʥʷʪ ʢʦʨʧʦʨʘʪʠʚʥʳʝ ʦʙʣʘʯʥʳʝ ʚʳʯʠʩʣʝʥʠʷ ʠ ʚʝʙ-ʭʦʩʪʠʥʛ. ɼʣʷ ʠʭ ʧʦʜʜʝʨʞʘʥʠʷ ʭʚʘʪʠʪ 

ʤʦʱʥʦʩʪʝʡ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ. 

Å ɼʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʡ çʠʥʪʝʨʥʝʪ ʚʝʱʝʡè, ʛʜʝ ʣʶʙʳʝ ʫʩʪʨʦʡʩʪʚʘ ʩʤʦʛʫʪ ʦʙʤʝʥʠʚʘʪʴʩʷ 

ʠʥʬʦʨʤʘʮʠʝʡ ʙʝʟ ʧʦʩʨʝʜʥʠʢʦʚ. ɺʝʨʦʷʪʥʦ, ʵʪʦ ʧʨʠʚʝʜʝʪ ʢ ʙʦʣʴʰʠʤ ʧʝʨʝʤʝʥʘʤ ʚ ʩʬʝʨʝ 

ʣʦʛʠʩʪʠʢʠ, ʘ ʪʘʢʞʝ ʢ ʩʦʟʜʘʥʠʶ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ ʵʥʝʨʛʦʩʝʪʝʡ. 

Å ʎʝʧʠ ʧʦʩʪʘʚʦʢ ʥʘ ʦʩʥʦʚʝ ʙʣʦʢʯʝʡʥʘ: ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʩʪʘʚʱʠʢʘʤʠ ʦʙʱʝʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʣʘʪʬʦʨʤʳ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪ ʧʨʦʟʨʘʯʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʩʝʭ 

ʦʧʝʨʘʮʠʡ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʪʦʚʘʨʘ. 

Å ɼʝʮʝʥʪʨʘʣʠʟʘʮʠʷ ʉʄʀ ʠ ʢʦʥʪʝʥʪʘ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʤʫʟʳʢʘʥʪʘʤ, ʭʫʜʦʞʥʠʢʘʤ ʠ ʚ 

ʠʜʝʘʣʝ ʚʩʝʤ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ ʫʥʠʢʘʣʴʥʦʛʦ ʢʦʥʪʝʥʪʘ ʨʘʩʧʦʨʷʞʘʪʴʩʷ ʠ ʫʧʨʘʚʣʷʪʴ ʩʚʦʠʤ 

çʮʠʬʨʦʚʳʤ ʘʢʪʠʚʦʤè. 

 

ʊʝʭʥʦʣʦʛʠʷ ʙʣʦʢʯʝʡʥ ʦʪʢʨʳʚʘʝʪ ʥʘʤ ʧʫʪʴ ʢ ʪʦʤʫ, ʯʪʦ ʨʷʜ ʵʢʩʧʝʨʪʦʚ ʫʞʝ ʥʘʟʳʚʘʶʪ 

çʠʥʪʝʨʥʝʪʦʤ 3.0è, ï ʨʝʩʪʨʫʢʪʫʨʠʟʘʮʠʠ ɺʩʝʤʠʨʥʦʡ ʩʝʪʠ ʚ ʮʝʣʷʭ ʧʨʠʜʘʥʠʷ ʝʡ 

                                                 
7 ʇʦʜʨʦʙʥʝʝ ʦʙ ʵʪʦʤ ʩʤ: Kashmir Hill, ñóGod Viewô: Uber Allegedly Stalked Users For Party-Goersô Viewing 

Pleasure,ò Forbes, October 3, 2014, 

https://www.forbes.com/sites/kashmirhill/2014/10/03/god-view-uber-allegedly-stalked-users-for-party-goers-viewing-pl

easure/#2aa731af3141. 

 

https://www.forbes.com/sites/kashmirhill/2014/10/03/god-view-uber-allegedly-stalked-users-for-party-goers-viewing-pleasure/#2aa731af3141
https://www.forbes.com/sites/kashmirhill/2014/10/03/god-view-uber-allegedly-stalked-users-for-party-goers-viewing-pleasure/#2aa731af3141
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ʜʝʤʦʢʨʘʪʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʦ ʢʦʪʦʨʦʤ ʤʝʯʪʘʣʠ ʩʦʟʜʘʪʝʣʠ ʠʥʪʝʨʥʝʪʘ 1.08. ɺʳʷʩʥʠʣʦʩʴ, ʯʪʦ 

ʧʨʦʩʪʦ ʦʙʲʝʜʠʥʠʪʴ ʢʦʤʧʴʶʪʝʨʳ ʚ ʩʝʪʴ, ʯʪʦʙʳ ʠʟʙʘʚʠʪʴʩʷ ʦʪ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʚʣʘʩʪʠ 

ʤʝʛʘʢʦʨʧʦʨʘʮʠʡ, ʥʝʜʦʩʪʘʪʦʯʥʦ. ɺʦʣʴʥʦʣʶʙʠʚʳʝ ʧʨʦʛʨʘʤʤʠʩʪʳ ʂʨʝʤʥʠʝʚʦʡ ʜʦʣʠʥʳ ʥʝ ʫʯʣʠ 

ʩʢʣʦʥʥʦʩʪʴ ʦʙʱʝʩʪʚʘ ʚʦʟʣʘʛʘʪʴ ʧʨʦʚʝʨʢʫ ʙʣʘʛʦʥʘʜʝʞʥʦʩʪʠ ʥʘ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʝ ʠʥʩʪʠʪʫʪʳ. 

ʀʭ ʧʨʦʤʘʭ ʩʪʘʣ ʦʯʝʚʠʜʝʥ ʥʘ ʩʪʘʜʠʠ ʠʥʪʝʨʥʝʪʘ 2.0, ʢʦʛʜʘ ʤʦʱʴ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ ʥʝ ʪʦʣʴʢʦ 

ʦʪʢʨʳʣʘ ʧʝʨʝʜ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʥʦ ʠ ʧʨʝʚʨʘʪʠʣʘ ʥʘʠʙʦʣʝʝ ʨʘʩʪʦʨʦʧʥʳʝ 

ʢʦʤʧʘʥʠʠ ʚ ʛʠʛʘʥʪʩʢʠʝ ʤʦʥʦʧʦʣʠʠ. ɺʩʧʦʤʥʠʤ ʦ Facebook ʠ Twitter, ʚʳʨʦʩʰʠʭ ʚ 

ʤʝʛʘʢʦʨʧʦʨʘʮʠʠ, ʘ ʪʘʢʞʝ ʦ ʩʫʧʝʨʫʩʧʝʰʥʳʭ ʜʝʪʠʱʘʭ çʰʝʨʠʥʛʦʚʦʡ ʵʢʦʥʦʤʠʢʠè9 ʚʨʦʜʝ Uber 

ʠ Airbnb. ʊʝʭʥʦʣʦʛʠʷ ʙʣʦʢʯʝʡʥ, ʢʘʢ ʠ ʧʨʦʯʠʝ ʥʘʭʦʜʢʠ çʠʥʪʝʨʥʝʪʘ 3.0è, ʦʙʝʱʘʝʪ ʧʦʢʦʥʯʠʪʴ ʩ 

ʣʶʙʳʤʠ ʧʦʩʨʝʜʥʠʢʘʤʠ, ʯʪʦʙʳ ʣʶʜʠ ʤʦʛʣʠ ʩʘʤʠ ʚʳʩʪʨʘʠʚʘʪʴ ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ ʠ ʟʘʢʣʶʯʘʪʴ 

ʪʦʨʛʦʚʳʝ ʩʜʝʣʢʠ ʥʘ ʩʦʙʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. 

ʆʜʥʘʢʦ ʩʚʝʨʞʝʥʠʝ ʥʳʥʝʰʥʠʭ ʢʦʣʦʩʩʦʚ ï ʦʪʥʶʜʴ ʥʝ ʝʜʠʥʩʪʚʝʥʥʘʷ ʥʘʜʝʞʜʘ, ʢʦʪʦʨʫʶ 

ʜʘʝʪ ʙʣʦʢʯʝʡʥ. ʄʥʦʛʠʝ ʢʨʫʧʥʳʝ ʢʦʨʧʦʨʘʮʠʠ ʪʦʞʝ ʚʠʜʷʪ ʚ ʥʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʤʦʞʥʦʩʪʴ 

ʚʳʩʚʦʙʦʜʠʪʴ ʧʦʪʦʢʠ ʢʘʧʠʪʘʣʘ ʠ ʥʘʧʨʘʚʠʪʴ ʠʭ ʚ ʙʦʣʝʝ ʚʳʛʦʜʥʦʝ ʨʫʩʣʦ. ʆʜʥʠ ʫʩʤʘʪʨʠʚʘʶʪ ʚ 

ʥʝʡ ʧʦʪʨʷʩʘʶʱʠʝ ʧʝʨʩʧʝʢʪʠʚʳ, ʜʨʫʛʠʝ ï ʩʝʨʴʝʟʥʫʶ ʫʛʨʦʟʫ. ɺ ʣʶʙʦʤ ʩʣʫʯʘʝ ʤʥʦʛʠʝ ʦʪʨʘʩʣʠ 

ʠ ʧʨʝʜʧʨʠʷʪʠʷ ʩʯʠʪʘʶʪ ʥʫʞʥʳʤ ʭʦʪʷ ʙʳ ʧʦʵʢʩʧʝʨʠʤʝʥʪʠʨʦʚʘʪʴ ʩ ʪʝʭʥʦʣʦʛʠʝʡ ʙʣʦʢʯʝʡʥ, 

ʯʪʦʙʳ ʧʦʥʷʪʴ, ʢ ʯʝʤʫ ʧʨʠʚʝʜʝʪ ʝʝ ʨʘʟʚʠʪʠʝ. 

ɺ ʙʘʥʢʦʚʩʢʦʡ ʩʬʝʨʝ ï ʦʪʨʘʩʣʠ, ʢʦʪʦʨʫʶ ʙʠʪʢʦʠʥ ʫʛʨʦʞʘʝʪ ʩʚʝʩʪʠ ʥʘ ʥʝʪ, ï ʥʘʯʠʥʘʶʪ 

ʦʩʦʟʥʘʚʘʪʴ, ʯʪʦ ʙʣʦʢʯʝʡʥ-ʧʨʦʪʦʢʦʣʳ ʤʦʛʫʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʩʪʠʪʴ ʛʨʦʤʦʟʜʢʠʝ ʧʨʦʮʝʩʩʳ 

ʧʝʨʝʚʦʜʘ ʠ ʟʘʯʠʩʣʝʥʠʷ ʩʨʝʜʩʪʚ, ʘ ʪʘʢʞʝ ʦʜʦʙʨʝʥʠʷ ʠ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʦʧʝʨʘʮʠʡ. ʀʩʧʦʣʴʟʫʷ 

ʥʘʜʝʞʥʳʡ ʦʙʱʝʜʦʩʪʫʧʥʳʡ ʨʝʝʩʪʨ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʦʙʥʦʚʣʷʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚ ʨʝʞʠʤʝ 

ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʙʘʥʢʠ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʥʠʟʠʣʠ ʙʳ ʩʪʦʠʤʦʩʪʴ ʪʨʘʥʟʘʢʮʠʡ ʠ ʚʳʩʚʦʙʦʜʠʣʠ 

ʢʘʧʠʪʘʣ ʜʣʷ ʥʦʚʳʭ ʚʣʦʞʝʥʠʡ. ʕʪʦ ʧʨʝʢʨʘʩʥʘʷ ʥʦʚʦʩʪʴ ʜʣʷ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʙʘʥʢʦʚ, ʪʘʢʠʭ 

ʢʘʢ Goldman Sachs, ʥʦ ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʫʛʨʦʟʘ ʜʣʷ ʜʝʧʦʟʠʪʘʨʥʳʭ ʙʘʥʢʦʚ ʚʨʦʜʝ State Street ʠʣʠ 

ʢʣʠʨʠʥʛʦʚʳʭ ʢʦʤʧʘʥʠʡ ʚʨʦʜʝ Deposit Trust ʠ Clearing Corporation, ʯʴʷ ʙʠʟʥʝʩ-ʤʦʜʝʣʴ 

ʦʩʥʦʚʘʥʘ ʥʘ ʚʳʧʦʣʥʝʥʠʠ ʧʦʩʨʝʜʥʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʚʩʝ ʚʠʜʳ ʬʠʥʘʥʩʦʚʳʭ 

ʦʨʛʘʥʠʟʘʮʠʡ ʩʝʡʯʘʩ ʠʩʧʳʪʳʚʘʶʪ ʧʦʪʨʝʙʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʪʴ ʥʦʚʫʶ ʪʝʭʥʦʣʦʛʠʶ. 

ʂ ʧʨʠʤʝʨʫ, ʥʴʶ-ʡʦʨʢʩʢʘʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʣʘʙʦʨʘʪʦʨʠʷ R3 CEV ʧʦʣʫʯʠʣʘ 

107 ʤʠʣʣʠʦʥʦʚ ʜʦʣʣʘʨʦʚ ʦʪ ʙʦʣʝʝ ʯʝʤ ʩʪʘ ʢʨʫʧʥʝʡʰʠʭ ʬʠʥʘʥʩʦʚʳʭ ʢʦʤʧʘʥʠʡ ʤʠʨʘ ʥʘ 

ʨʘʟʨʘʙʦʪʢʫ ʪʝʭʥʦʣʦʛʠʠ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʨʝʝʩʪʨʘ10. ʇʨʝʜʣʦʞʝʥʥʘʷ ʢʦʤʘʥʜʦʡ R3 ʧʣʘʪʬʦʨʤʘ 

Corda ʧʦʩʪʨʦʝʥʘ ʧʦ ʙʘʟʝ ʙʣʦʢʯʝʡʥʘ, ʭʦʪʴ ʵʪʦ ʠ ʥʝ ʦʪʦʙʨʘʞʝʥʦ ʚ ʥʘʟʚʘʥʠʠ. ʆʥʘ ʜʦʣʞʥʘ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʤʦʜʝʣʷʤ ʠ ʧʨʘʚʠʣʘʤ ʙʘʥʢʦʚʩʢʦʛʦ ʜʝʣʘ, ʧʨʠ ʵʪʦʤ ʫʜʝʰʝʚʣʷʷ ʟʘʱʠʱʝʥʥʳʝ 

ʤʝʞʙʘʥʢʦʚʩʢʠʝ ʦʧʝʨʘʮʠʠ ʥʘ ʪʨʠʣʣʠʦʥʳ ʜʦʣʣʘʨʦʚ. 

ʇʨʝʜʧʨʠʷʪʠʷ, ʥʝ ʩʚʷʟʘʥʥʳʝ ʩ ʬʠʥʘʥʩʦʚʳʤ ʩʝʢʪʦʨʦʤ, ʪʦʞʝ ʧʦʥʝʤʥʦʛʫ ʚʢʣʶʯʘʶʪʩʷ ʚ 

ʧʨʦʮʝʩʩ. ʂʦʥʩʦʨʮʠʫʤ Hyperledger ʨʘʟʨʘʙʘʪʳʚʘʝʪ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʝ ʦʪʢʨʳʪʳʝ ʚʝʨʩʠʠ 

ʙʣʦʢʯʝʡʥʘ ʜʣʷ ʩʬʝʨʳ ʣʦʛʠʩʪʠʢʠ ï ʥʘʧʨʠʤʝʨ, ʫʧʨʘʚʣʝʥʠʷ ʮʝʧʷʤʠ ʧʦʩʪʘʚʦʢ. ʇʦʜ 

ʨʫʢʦʚʦʜʩʪʚʦʤ Linux Foundation ʢʦʥʩʦʨʮʠʫʤ ʦʙʲʝʜʠʥʷʝʪ ʛʠʛʘʥʪʦʚ ʚʨʦʜʝ IBM, Cisco ʠ Intel, ʘ 

ʪʘʢʞʝ ʩʪʘʨʪʘʧ Digital Asset Holdings ʚʦ ʛʣʘʚʝ ʩ ʙʳʚʰʠʤ ʪʦʧ-ʤʝʥʝʜʞʝʨʦʤ ʙʘʥʢʘ J.P. Morgan 

ɹʣʘʡʪ ʄʘʩʪʝʨʩ. 

ʆʜʠʥ ʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʩʪʫʱʝʛʦ ʵʥʪʫʟʠʘʟʤʘ ʤʦʞʥʦ ʥʘʡʪʠ ʚ ʘʥʥʘʣʘʭ CoinDesk. ʕʪʘ 

                                                 
8 ʇʦʜʨʦʙʥʦʝ ʦʙʲʷʩʥʝʥʠʝ ʘʨʭʠʪʝʢʪʫʨʳ Internet 3.0 ʩʤ. ʚ: Jeff Hussey, ñInternet 3.0: Welcome to the Future of 

Secure Networking,ò Tempered Networks, 

https://www.temperednetworks.com/blog/internet-3-0-welcome-to-the-future-of-secure-networking/. 

 

9 ʊʘʢʞʝ ʠʟʚʝʩʪʥʘ ʢʘʢ ʵʢʦʥʦʤʠʢʘ ʩʦʚʤʝʩʪʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ. ʂʦʥʮʝʧʮʠʶ ʧʨʝʜʣʦʞʠʣʠ ʵʢʦʥʦʤʠʩʪʳ ʈʵʡʯʝʣ 

ɹʦʪʩʤʘʥ ʠ ʈʫ ʈʦʜʞʝʨʩ ʠʩʭʦʜʷ ʠʟ ʠʜʝʠ, ʯʪʦ ʧʦʪʨʝʙʠʪʝʣʶ ʯʘʩʪʦ ʚʳʛʦʜʥʝʝ ʧʣʘʪʠʪʴ ʟʘ ʚʨʝʤʝʥʥʳʡ ʜʦʩʪʫʧ ʢ 

ʧʨʦʜʫʢʪʫ, ʯʝʤ ʚʣʘʜʝʪʴ ʠʤ. ɼʘʥʥʘʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʥʘʙʠʨʘʝʪ ʧʦʧʫʣʷʨʥʦʩʪʴ ʠ, ʧʦ ʚʝʨʩʠʠ ʞʫʨʥʘʣʘ Time, 

ʦʪʥʦʩʠʪʩʷ ʢ ʷʚʣʝʥʠʷʤ, ʢʦʪʦʨʳʝ ʠʟʤʝʥʷʪ ʤʠʨ ʚ ʙʣʠʞʘʡʰʝʤ ʙʫʜʫʱʝʤ. ʇʨʠʤ. ʨʝʜ. 

 

10 ʉʤ. ʦʙ ʵʪʦʤ: Jonathan Shieber, ñBlockchain Consortium R3 Raises $107 Million,ò TechCrunch, May 23, 2017, 

https://techcrunch.com/2017/05/23/blockchain-consortium-r3-raises-107-million/. 

 

https://www.temperednetworks.com/blog/internet-3-0-welcome-to-the-future-of-secure-networking/
https://techcrunch.com/2017/05/23/blockchain-consortium-r3-raises-107-million/
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ʤʝʜʠʘʧʣʘʪʬʦʨʤʘ ʧʨʦʚʦʜʠʪ ʝʞʝʛʦʜʥʫʶ ʢʦʥʬʝʨʝʥʮʠʶ, ʧʦʩʚʷʱʝʥʥʫʶ ʪʝʭʥʦʣʦʛʠʠ ʙʣʦʢʯʝʡʥ. 

ʇʝʨʚʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʧʨʦʰʣʘ ʚ 2015 ʛʦʜʫ ʠ ʩʦʙʨʘʣʘ 600 ʫʯʘʩʪʥʠʢʦʚ. ɺʪʦʨʫʶ ʧʦʩʝʪʠʣʠ 

1500 ʯʝʣʦʚʝʢ. ɺ 2017 ʛʦʜʫ ʚ ʤʝʨʦʧʨʠʷʪʠʠ ʫʞʝ ʫʯʘʩʪʚʦʚʘʣʦ 2800 ʯʝʣʦʚʝʢ ʠ ʝʱʝ 

10 500 ʠʥʪʝʨʥʝʪ-ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʦʜʧʠʩʘʣʠʩʴ ʥʘ ʦʥʣʘʡʥ-ʪʨʘʥʩʣʷʮʠʶ. ʋʯʘʩʪʥʠʢʠ ʧʨʠʙʳʣʠ 

ʠʟ 96 ʩʪʨʘʥ ʤʠʨʘ, ʘ ʩʦʩʪʘʚ ʩʧʦʥʩʦʨʦʚ ʦʢʘʟʘʣʩʷ ʩʪʦʣʴ ʨʘʟʥʦʨʦʜʥʳʤ, ʯʪʦ ʚʢʣʶʯʘʣ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ ʢʦʤʧʘʥʠʠ Toyota, ʢʦʥʩʘʣʪʠʥʛʦʚʦʝ ʘʛʝʥʪʩʪʚʦ Deloitte, ʪʦʨʛʦʚʫʶ 

ʧʘʣʘʪʫ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ɸʚʩʪʨʘʣʠʠ ʠ Cryptonomos ï ʤʦʣʦʜʦʡ ʦʥʣʘʡʥ-ʤʘʛʘʟʠʥ ʮʠʬʨʦʚʳʭ 

ʪʦʢʝʥʦʚ11. 

ɺʧʨʦʯʝʤ, ʥʝ ʥʫʞʥʦ ʜʫʤʘʪʴ, ʯʪʦ ʥʦʚʘʷ ʩʬʝʨʘ ʫʞʝ ʮʝʣʠʢʦʤ ʟʘʭʚʘʯʝʥʘ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ 

ʢʦʨʧʦʨʘʮʠʷʤʠ. ʂʦʛʜʘ ʤʳ ʨʘʙʦʪʘʣʠ ʥʘʜ ʵʪʦʡ ʢʥʠʛʦʡ, ʚ ʤʠʨʝ ʨʘʟʨʘʟʠʣʘʩʴ ʦʯʝʨʝʜʥʘʷ ʵʧʠʜʝʤʠʷ 

ʟʦʣʦʪʦʡ ʣʠʭʦʨʘʜʢʠ, ʜʘʞʝ ʟʘʪʤʠʚʰʘʷ ʚʟʣʝʪ ʮʝʥ ʥʘ ʙʠʪʢʦʠʥ ʚ 2013 ʛʦʜʫ. ʅʘ ʩʝʡ ʨʘʟ ʣʶʙʠʪʝʣʝʡ 

ʩʢʦʨʦʛʦ ʙʦʛʘʪʩʪʚʘ ʧʨʝʣʴʩʪʠʣʘ ʥʦʚʘʷ ʬʦʨʤʘ ʧʨʠʚʣʝʯʝʥʠʷ ʠʥʚʝʩʪʠʮʠʡ ï IʉO, ʠʣʠ ʧʝʨʚʠʯʥʦʝ 

ʧʨʝʜʣʦʞʝʥʠʝ ʤʦʥʝʪ (ʪʦʢʝʥʦʚ), ï ʩʫʪʴ ʢʦʪʦʨʦʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʦʜʘʞʝ ʠʥʚʝʩʪʦʨʘʤ 

ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʝʜʠʥʠʮ ʢʨʠʧʪʦʚʘʣʶʪʳ, ʧʦʣʫʯʝʥʥʳʭ ʧʫʪʝʤ ʨʘʟʦʚʦʡ ʠʣʠ 

ʫʩʢʦʨʝʥʥʦʡ ʵʤʠʩʩʠʠ. ʕʪʦʪ ʠʥʩʪʨʫʤʝʥʪ ʢʨʘʫʜʬʘʥʜʠʥʛʘ ʦʩʥʦʚʘʥ ʥʘ ʪʝʭʥʦʣʦʛʠʠ ʙʣʦʢʯʝʡʥ. 

ɺʦʟʥʠʢʰʠʡ ʚʦʢʨʫʛ ʥʝʛʦ ʘʞʠʦʪʘʞ ʦʯʝʥʴ ʥʘʧʦʤʠʥʘʣ çʧʫʟʳʨʴ ʜʦʪʢʦʤʦʚè ʢʦʥʮʘ 1990-ʭ: ʪʝ ʞʝ 

ʦʪʯʘʷʥʥʳʝ ʧʦʧʳʪʢʠ ʩʜʝʣʘʪʴ ʜʝʥʴʛʠ ʠʟ ʚʦʟʜʫʭʘ ʧʫʪʝʤ ʨʠʩʢʦʚʘʥʥʳʭ ʩʧʝʢʫʣʷʮʠʡ ʠ ʪʦ ʞʝ 

ʯʫʚʩʪʚʦ, ʯʪʦ ʟʘ ʦʙʱʠʤ ʙʝʟʫʤʠʝʤ ʚʩʝ-ʪʘʢʠ ʧʨʦʛʣʷʜʳʚʘʝʪ ʥʦʚʘʪʦʨʩʢʘʷ ʪʝʭʥʦʣʦʛʠʷ, ʢʦʪʦʨʘʷ 

ʟʘʚʪʨʘ ʚ ʢʦʨʥʝ ʠʟʤʝʥʠʪ ʜʝʣʦʚʦʡ ʤʠʨ. 

ʉʪʘʨʪʘʧʳ, ʚʦʟʥʠʢʰʠʝ ʥʘ ʚʦʣʥʝ ʠʥʪʝʨʝʩʘ ʢ ICO, ʧʨʦʜʚʠʛʘʶʪ ʥʦʚʳʝ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʝ 

ʧʨʠʣʦʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʦʠʟʚʝʩʪʠ ʨʝʚʦʣʶʮʠʶ ʚ ʣʶʙʦʡ ʩʬʝʨʝ ï ʦʪ ʨʝʢʣʘʤʳ ʜʦ 

ʤʝʜʠʮʠʥʳ. ɺ ʠʭ ʦʩʥʦʚʝ ʣʝʞʘʪ ʩʧʝʮʠʘʣʴʥʳʝ ʪʦʢʝʥʳ, ʢʦʪʦʨʳʝ ʩʣʫʞʘʪ ʢʘʢ ʜʣʷ ʧʨʠʚʣʝʯʝʥʠʷ 

ʠʥʚʝʩʪʠʮʠʡ, ʪʘʢ ʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʝʪʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʄʝʭʘʥʠʟʤ ʦʪʯʘʩʪʠ ʥʘʧʦʤʠʥʘʝʪ ʨʘʙʦʪʫ 

ʢʨʘʫʜʬʘʥʜʠʥʛʦʚʳʭ ʩʘʡʪʦʚ (ʥʘʧʨʠʤʝʨ, Kickstarter), ʦʜʥʘʢʦ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʦʢʫʧʘʪʝʣʴ ʪʦʢʝʥʘ 

ʠʤʝʝʪ ʰʘʥʩ ʙʳʩʪʨʦ ʟʘʨʘʙʦʪʘʪʴ ʥʘ ʚʪʦʨʠʯʥʦʤ ʨʳʥʢʝ. ʅʘ ʤʦʤʝʥʪ ʥʘʧʠʩʘʥʠʷ ʵʪʠʭ ʩʪʨʦʢ 

ʨʝʢʦʨʜʥʘʷ ʩʫʤʤʘ, ʚʳʨʫʯʝʥʥʘʷ ʦʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʧʨʦʜʘʞʠ ʪʦʢʝʥʦʚ ʚ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ICO, 

ʩʦʩʪʘʚʣʷʝʪ 257 ʤʠʣʣʠʦʥʦʚ ʜʦʣʣʘʨʦʚ. ʀʤʝʥʥʦ ʩʪʦʣʴʢʦ ʟʘʨʘʙʦʪʘʣʘ ʩʝʪʴ ʣʘʙʦʨʘʪʦʨʠʡ Protocol 

Labs, ʚʳʧʫʩʪʠʚ ʪʦʢʝʥ ʧʦʜ ʥʘʟʚʘʥʠʝʤ Filecoin ʜʣʷ ʧʨʦʜʚʠʞʝʥʠʷ ʥʦʚʦʛʦ ʧʨʦʪʦʢʦʣʘ 

ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʩʝʪʠ IPFS. ʀʜʝʷ ʧʨʦʝʢʪʘ ʩʚʦʜʠʪʩʷ ʢ ʫʩʪʘʥʦʚʢʝ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ 

ʩʧʝʮʠʘʣʴʥʦʛʦ ʇʆ, ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʷʝʪ ʭʨʘʥʠʪʴ ʜʘʥʥʳʝ ʥʘ ʞʝʩʪʢʠʭ ʜʠʩʢʘʭ ʠʭ ʢʦʤʧʴʶʪʝʨʦʚ. ɿʘ 

ʧʨʝʜʦʩʪʘʚʣʝʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʥʘ ʜʠʩʢʝ ʦʥʠ ʧʦʣʫʯʘʶʪ ʪʦʢʝʥʳ, ʢʦʪʦʨʳʝ ʟʘʪʝʤ ʤʦʞʥʦ 

ʦʙʤʝʥʷʪʴ ʥʘ ʙʠʪʢʦʠʥʳ ʠʣʠ ʜʨʫʛʠʝ ʢʨʠʧʪʦʚʘʣʶʪʥʳʝ ʝʜʠʥʠʮʳ. 

ɺʧʦʣʥʝ ʚʝʨʦʷʪʥʦ, ʯʪʦ ʤʥʦʛʠʝ ICO ʥʘʨʫʰʘʶʪ ʧʨʦʪʦʢʦʣʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʨʘʥʦ ʠʣʠ 

ʧʦʟʜʥʦ ʤʳʣʴʥʳʡ ʧʫʟʳʨʴ ʣʦʧʥʝʪ, ʧʨʠʯʝʤ ʧʦʩʪʨʘʜʘʶʪ ʥʠ ʚ ʯʝʤ ʥʝ ʧʦʚʠʥʥʳʝ ʠʥʚʝʩʪʦʨʳ. 

ʆʜʥʘʢʦ ʚ ʥʦʚʦʤ ʮʠʬʨʦʚʦʤ ʙʫʤʝ ʝʩʪʴ ʠ ʥʝʯʪʦ ʦʩʚʝʞʘʶʱʝʝ, ʜʝʤʦʢʨʘʪʠʯʝʩʢʦʝ. ʎʝʣʳʝ ʢʦʛʦʨʪʳ 

ʤʝʣʢʠʭ ʠʥʚʝʩʪʦʨʦʚ ʧʦʣʫʯʠʣʠ ʜʦʩʪʫʧ ʢ ʧʝʨʚʳʤ ʩʪʘʜʠʷʤ ʢʘʧʠʪʘʣʦʚʣʦʞʝʥʠʡ ï ʧʨʠʚʠʣʝʛʠʠ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʚʝʥʯʫʨʥʳʭ ʠʥʚʝʩʪʦʨʦʚ ʠ ʜʨʫʛʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ ʬʠʥʘʥʩʦʚʦʡ ʩʬʝʨʳ. 

ʇʨʘʨʦʜʠʪʝʣʴ ʚʩʝʡ ʤʠʨʦʚʦʡ ʢʨʠʧʪʦʚʘʣʶʪʳ, ʙʠʪʢʦʠʥ, ʪʦʞʝ ʥʝ ʩʭʦʜʠʪ ʩ ʜʠʩʪʘʥʮʠʠ, ʯʪʦ 

ʦʪʨʘʞʘʝʪʩʷ ʚ ʝʛʦ ʮʝʥʝ. ʅʝʩʤʦʪʨʷ ʥʘ ʦʞʝʩʪʦʯʝʥʥʫʶ ʙʦʨʴʙʫ ʤʝʞʜʫ ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ ʠ 

ʤʘʡʥʝʨʘʤʠ, ʢʦʪʦʨʳʝ ʧʦʜʪʚʝʨʞʜʘʶʪ ʪʨʘʥʟʘʢʮʠʠ ʚ ʩʝʪʠ ɹʠʪʢʦʠʥ ï ʘ ʦʥʘ ʫʞʝ ʧʨʠʚʝʣʘ ʢ 

ʤʦʜʠʬʠʢʘʮʠʠ ʠʩʭʦʜʥʦʛʦ ʢʦʜʘ ʠ ʬʦʨʢʫ ʙʠʪʢʦʠʥʘ, ï ʢʫʨʩ ʙʠʪʢʦʠʥʘ ʚ ʥʦʷʙʨʝ 2017 ʛʦʜʘ ʜʦʩʪʠʛ 

ʨʝʢʦʨʜʥʦʡ ʦʪʤʝʪʢʠ ʚ 7601 ʜʦʣʣʘʨ ʉʐɸ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʝʛʦ ʨʳʥʦʯʥʘʷ ʢʘʧʠʪʘʣʠʟʘʮʠʷ ʩʦʩʪʘʚʠʣʘ 

ʙʦʣʝʝ 126 ʤʠʣʣʠʘʨʜʦʚ ʜʦʣʣʘʨʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩ ʤʦʤʝʥʪʘ ʧʫʙʣʠʢʘʮʠʠ ʥʘʰʝʡ ʧʨʝʜʳʜʫʱʝʡ 

ʢʥʠʛʠ (ʷʥʚʘʨʴ 2015 ʛʦʜʘ) ʩʪʦʠʤʦʩʪʴ ʙʠʪʢʦʠʥʘ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 2823 ʧʨʦʮʝʥʪʘ, ʘ ʩ ʤʦʤʝʥʪʘ 

ʧʝʨʚʳʭ ʧʨʦʜʘʞ ʥʘ ʧʦʣʫʣʠʢʚʠʜʥʦʤ ʨʳʥʢʝ ʚ ʠʶʣʝ 2010 ʛʦʜʘ ʦʥ ʚʳʨʦʩ ʚ ʮʝʥʝ ʥʘ 12,7 ʤʠʣʣʠʦʥʘ 

ʧʨʦʮʝʥʪʦʚ. ɺʣʦʞʠʚ 8000 ʜʦʣʣʘʨʦʚ ʚ ʙʠʪʢʦʠʥ ʧʨʠ ʩʪʘʨʪʝ ʧʨʦʜʘʞ, ʚʳ ʩʝʡʯʘʩ ʩʪʘʣʠ ʙʳ 

ʤʠʣʣʠʘʨʜʝʨʦʤ. ʊʘʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʚʧʦʣʥʝ ʫʙʝʜʠʪʝʣʴʥʦ ʧʦʜʪʚʝʨʞʜʘʶʪ ʦʮʝʥʢʫ 

ʢʨʠʧʪʦʘʥʘʣʠʪʠʢʦʚ ʂʨʠʩʘ ɹʝʨʥʠʩʢʘ ʠ ɼʞʝʢʘ ʊʘʪʘʨʘ, ʥʘʟʚʘʚʰʠʭ ʙʠʪʢʦʠʥ çʩʘʤʳʤ ʟʘʤʘʥʯʠʚʳʤ 

                                                 
11 ʎʠʬʨʳ ʧʨʝʜʦʩʪʘʚʣʝʥʳ ʄʘʡʢʣʫ ʂʝʡʩʠ ʧʦʨʪʘʣʦʤ CoinDesk. ʇʦʣʫʯʝʥʳ ʧʦ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʝ 22 ʘʚʛʫʩʪʘ 

2017 ʛʦʜʘ. 
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ʠʟ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʢʘʧʠʪʘʣʦʚʣʦʞʝʥʠʡ XXI ʚʝʢʘè12. 

 

ɺ ʩʫʱʥʦʩʪʠ, ʙʣʦʢʯʝʡʥ ï ʵʪʦ ʮʠʬʨʦʚʦʡ ʨʝʝʩʪʨ (ʠʣʠ ʧʨʦʱʝ ï ʫʯʝʪʥʘʷ ʢʥʠʛʘ), 

ʨʘʩʧʨʝʜʝʣʝʥʥʳʡ ʧʦ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʩʝʪʠ ʘʚʪʦʥʦʤʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ, ʢʦʪʦʨʳʝ ʦʙʥʦʚʣʷʶʪ 

ʠ ʧʦʜʜʝʨʞʠʚʘʶʪ ʝʛʦ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʣʶʙʦʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʛ ʜʦʢʘʟʘʪʴ ʜʦʩʪʦʚʝʨʥʦʩʪʴ 

ʠ ʧʦʜʣʠʥʥʦʩʪʴ ʟʘʧʠʩʠ. ʕʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʦʩʦʙʦʛʦ ʘʣʛʦʨʠʪʤʘ, ʚʩʪʨʦʝʥʥʦʛʦ ʚ ʇʆ, 

ʢʦʪʦʨʦʝ ʫʩʪʘʥʦʚʣʝʥʦ ʥʘ ʚʩʝʭ ʢʦʤʧʴʶʪʝʨʘʭ ʩʝʪʠ. ɸʣʛʦʨʠʪʤ ʧʦʩʪʦʷʥʥʦ ʧʦʜʜʝʨʞʠʚʘʝʪ ʤʝʞʜʫ 

ʢʦʤʧʴʶʪʝʨʘʤʠ ʢʦʥʩʝʥʩʫʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʦʛʦ, ʢʘʢʠʝ ʜʘʥʥʳʝ ʜʦʙʘʚʣʷʪʴ ʚ ʨʝʝʩʪʨ, ʚʢʣʶʯʘʷ ʠ 

ʦʙʨʘʙʘʪʳʚʘʷ ʚʩʝ ʚʠʜʳ ʬʠʥʘʥʩʦʚʳʭ ʪʨʘʥʟʘʢʮʠʡ, ʧʨʝʪʝʥʟʠʠ ʥʘ ʧʨʘʚʦ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʠ ʜʨʫʛʫʶ 

ʮʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ. ʂʘʞʜʳʡ ʢʦʤʧʴʶʪʝʨ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʦʙʥʦʚʣʷʝʪ ʩʚʦʶ ʚʝʨʩʠʶ ʨʝʝʩʪʨʘ, 

ʩʣʝʜʫʷ ʧʨʠ ʵʪʦʤ ʦʙʱʝʤʫ ʘʣʛʦʨʠʪʤʫ ʢʦʥʩʝʥʩʫʩʘ. ʂʘʢ ʪʦʣʴʢʦ ʚ ʨʝʝʩʪʨ ʜʦʙʘʚʣʷʝʪʩʷ ʥʦʚʘʷ 

ʟʘʧʠʩʴ, ʩʧʝʮʠʘʣʴʥʘʷ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʘʷ ʟʘʱʠʪʘ ʜʝʣʘʝʪ ʚʦʟʚʨʘʪ ʢ ʧʨʝʞʥʝʤʫ ʩʦʩʪʦʷʥʠʶ 

ʩʠʩʪʝʤʳ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʳʤ. ɺʣʘʜʝʣʴʮʳ ʢʦʤʧʴʶʪʝʨʦʚ ʣʠʙʦ ʧʦʣʫʯʘʶʪ ʧʣʘʪʫ ʚ 

ʮʠʬʨʦʚʦʡ ʚʘʣʶʪʝ, ʯʪʦ ʤʦʪʠʚʠʨʫʝʪ ʠʭ ʧʦʚʳʰʘʪʴ ʫʨʦʚʝʥʴ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʠʩʪʝʤʳ, ʣʠʙʦ 

ʨʘʙʦʪʘʶʪ ʚ ʨʘʤʢʘʭ ʩʦʛʣʘʰʝʥʠʷ ʦ ʢʦʥʩʦʨʮʠʫʤʝ. ʈʝʟʫʣʴʪʘʪ ʫʥʠʢʘʣʝʥ: ʛʨʫʧʧʘ ʥʝʟʘʚʠʩʠʤʳʭ 

ʩʫʙʲʝʢʪʦʚ, ʜʝʡʩʪʚʫʶʱʠʭ ʚ ʩʫʛʫʙʦ ʣʠʯʥʳʭ ʠʥʪʝʨʝʩʘʭ, ʦʙʲʝʜʠʥʠʚʰʠʩʴ, ʧʨʦʠʟʚʦʜʠʪ ʥʝʯʪʦ ʜʣʷ 

ʦʙʱʝʛʦ ʙʣʘʛʘ ï ʥʝʫʷʟʚʠʤʳʡ ʜʣʷ ʧʦʜʜʝʣʢʠ ʘʨʭʠʚ, ʢʦʪʦʨʦʤʫ ʤʦʞʝʪ ʜʦʚʝʨʷʪʴ ʢʘʞʜʳʡ 

ʧʦʣʴʟʦʚʘʪʝʣʴ, ʙʝʟ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ ʚʣʘʜʝʣʴʮʝʚ ʠʣʠ ʧʦʩʨʝʜʥʠʢʦʚ. 

ɻʨʫʧʧʘ ʢʦʤʧʴʶʪʝʨʦʚ, ʦʙʨʘʙʘʪʳʚʘʶʱʠʭ ʜʘʥʥʳʝ ʩ ʧʦʤʦʱʴʶ ʩʣʦʞʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʘʣʛʦʨʠʪʤʦʚ, ʢʘʞʝʪʩʷ ʥʝ ʪʘʢʠʤ ʫʞ ʚʘʞʥʳʤ ʷʚʣʝʥʠʝʤ. ʅʦ, ʢʘʢ ʤʳ ʦʙʲʷʩʥʠʤ ʚ ʩʣʝʜʫʶʱʝʡ 

ʛʣʘʚʝ, ʩʠʩʪʝʤʳ ʭʨʘʥʝʥʠʷ ʟʘʧʠʩʝʡ, ʘ ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʫʯʝʪʥʳʝ ʢʥʠʛʠ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʣʶʙʦʛʦ ʩʦʦʙʱʝʩʪʚʘ. ɹʝʟ ʥʠʭ ʤʳ ʥʝ ʥʘʙʨʘʣʠ ʙʳ ʥʫʞʥʳʡ ʢʘʧʠʪʘʣ ʜʦʚʝʨʠʷ, 

ʯʪʦʙʳ ʟʘʢʣʶʯʘʪʴ ʩʜʝʣʢʠ, ʩʪʨʦʠʪʴ ʪʦʨʛʦʚʳʝ ʦʪʥʦʰʝʥʠʷ, ʩʦʟʜʘʚʘʪʴ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʩʦʶʟʳ. 

ʇʦʪʦʤʫ ʫʣʫʯʰʝʥʠʝ ʵʪʦʛʦ ʢʣʶʯʝʚʦʛʦ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʠ ʝʛʦ ʚʳʭʦʜ ʠʟ-ʧʦʜ ʢʦʥʪʨʦʣʷ 

ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ ʠʥʩʪʘʥʮʠʡ, ʥʝʩʦʤʥʝʥʥʦ, ʩʢʘʞʝʪʩʷ ʥʘ ʚʩʝʭ ʩʬʝʨʘʭ ʥʘʰʝʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 

ʊʘʢʦʡ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʩʜʝʣʘʝʪ ʚʦʟʤʦʞʥʦʡ ʢʦʤʤʝʨʮʠʶ ʚ ʬʦʨʤʘʪʝ ʈ2ʈ, 

ʫʩʪʨʘʥʠʚ ʧʦʩʨʝʜʥʠʢʦʚ ʠʟ ʚʩʝʭ ʚʠʜʦʚ ʜʝʣʦʚʳʭ ʦʧʝʨʘʮʠʡ. ɹʣʘʛʦʜʘʨʷ ʚʩʪʨʦʝʥʥʳʤ ʧʨʦʪʦʢʦʣʘʤ 

ʟʘʱʠʪʳ ʜʘʥʥʳʭ ʙʣʦʢʯʝʡʥ ʧʦʟʚʦʣʠʪ ʦʨʛʘʥʠʟʘʮʠʷʤ ʠ ʯʘʩʪʥʳʤ ʣʠʮʘʤ ʚʩʪʫʧʘʪʴ ʚ ʜʝʣʦʚʳʝ 

ʦʪʥʦʰʝʥʠʷ ʙʝʟ ʩʪʨʘʭʘ ʙʳʪʴ ʦʙʤʘʥʫʪʳʤʠ ʠ, ʚʝʨʦʷʪʥʦ, ʦʟʥʘʤʝʥʫʝʪ ʥʘʯʘʣʦ ʥʦʚʦʡ ʵʧʦʭʠ 

ʦʪʢʨʳʪʦʡ ʠ ʧʨʦʟʨʘʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʤʳ ʩʤʦʞʝʤ ʜʝʣʠʪʴʩʷ ʝʶ ʙʦʣʝʝ 

ʘʢʪʠʚʥʦ. ʂʘʢ ʧʨʘʚʠʣʦ, ʦʪʢʨʳʪʳʡ ʦʙʤʝʥ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʩʬʝʨʳ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʦʟʜʘʩʪ ʙʦʣʴʰʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʙʠʟʥʝʩʘ. 

ʊʝʭʥʦʣʦʛʠʷ ʙʣʦʢʯʝʡʥ ʧʦʜʚʦʜʠʪ ʚʩʶ ʮʠʬʨʦʚʫʶ ʵʢʦʥʦʤʠʢʫ ʢ ʪʘʢ ʥʘʟʳʚʘʝʤʦʤʫ 

ʠʥʪʝʨʥʝʪʫ ʮʝʥʥʦʩʪʝʡ13. ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʥʳʥʝʰʥʷʷ ʚʝʨʩʠʷ ʠʥʪʝʨʥʝʪʘ ʧʦʟʚʦʣʷʝʪ ʥʘʧʨʷʤʫʶ 

ʧʝʨʝʜʘʚʘʪʴ ʜʨʫʛ ʜʨʫʛʫ ʠʥʬʦʨʤʘʮʠʶ, çʠʥʪʝʨʥʝʪ ʮʝʥʥʦʩʪʝʡè, ʢʘʢ ʩʣʝʜʫʝʪ ʠʟ ʥʘʟʚʘʥʠʷ, 

ʧʦʟʚʦʣʠʪ ʥʘʧʨʷʤʫʶ ʦʙʤʝʥʠʚʘʪʴʩʷ ʮʝʥʥʦʩʪʷʤʠ ï ʙʫʜʴ ʪʦ ʜʝʥʴʛʠ, ʘʢʪʠʚʳ ʠʣʠ 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʳʝ ʩʚʝʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʨʝʞʜʝ ʥʠʢʪʦ ʥʝ ʨʠʩʢʥʫʣ ʙʳ ʧʝʨʝʜʘʪʴ ʩ ʧʦʤʦʱʴʶ 

ʩʝʪʠ. ɽʩʣʠ ʠʥʪʝʨʥʝʪ ʧʝʨʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʩʦʟʜʘʣ ʥʦʚʳʝ ʙʠʟʥʝʩ-ʤʦʜʝʣʠ ʠ ʛʦʣʦʚʦʢʨʫʞʠʪʝʣʴʥʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʟʘʨʘʙʦʪʢʘ, ʧʦʤʦʛʘʷ ʧʝʨʝʰʘʛʥʫʪʴ ʯʝʨʝʟ ʤʥʦʛʠʝ ʙʘʨʴʝʨʳ ʠ ʚʩʪʫʧʠʪʴ ʚ ʠʛʨʫ, ʪʦ 

ʩʣʝʜʫʶʱʘʷ ʬʘʟʘ ʦʙʝʱʘʝʪ ʫʩʪʨʘʥʠʪʴ ʙʘʨʴʝʨʳ ʚʦʦʙʱʝ. ʊʝʦʨʝʪʠʯʝʩʢʠ ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʢʘʞʜʳʡ 

ʚʣʘʜʝʣʝʮ ʮʠʬʨʦʚʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʩ ʜʦʩʪʫʧʦʤ ʚ ʠʥʪʝʨʥʝʪ ʩʤʦʞʝʪ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʛʣʦʙʘʣʴʥʦʡ 

ʵʢʦʥʦʤʠʢʝ. ɻʨʷʜʝʪ ʨʘʩʰʠʨʝʥʠʝ ʩʬʝʨʳ ʦʪʢʨʳʪʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʦʝ ʜʘʩʪ ʪʦʣʯʦʢ ʥʦʚʳʤ 

ʠʜʝʷʤ, ʢʦʥʮʝʧʮʠʷʤ ʠ ʤʝʭʘʥʠʟʤʘʤ. 

ɺʩʧʦʤʥʠʪʝ, ʢʘʢ ʠʟʙʘʚʣʝʥʠʝ ʦʪ ʧʦʩʨʝʜʥʠʢʦʚ ʫʞʝ ʧʨʝʦʙʨʘʟʠʣʦ ʤʠʨʦʚʫʶ ʵʢʦʥʦʤʠʢʫ ʥʘ 

                                                 
12 ʉʤ. Chris Burniske and Jack Tatar, Cryptoassets: The Innovative Investorôs Guide to Bitcoin and Beyond 

(McGraw Hill, 2017). 

 

13  ʊʝʨʤʠʥ çʠʥʪʝʨʥʝʪ ʮʝʥʥʦʩʪʝʡè ʙʳʣ ʚʚʝʜʝʥ ʚ ʦʙʠʭʦʜ ʢʦʤʘʥʜʦʡ Ripple Labs, ʢʦʪʦʨʘʷ ʟʘʥʠʤʘʝʪʩʷ 

ʨʘʟʨʘʙʦʪʢʦʡ ʧʨʦʪʦʢʦʣʘ ʜʣʷ ʦʜʥʦʨʘʥʛʦʚʳʭ ʧʣʘʪʝʞʝʡ ʠ ʪʨʘʥʟʘʢʮʠʡ. ʇʝʨʚʦʝ ʫʧʦʤʠʥʘʥʠʝ ʩʤ. ʚ: Stefan Thomas, 

ñThe Internetôs Missing Link,ò TechCrunch, September 27, 2014, 

https://techcrunch.com/2014/09/27/the-internets-missing-link/. 
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ʟʘʨʝ ʠʥʪʝʨʥʝʪ-ʪʝʭʥʦʣʦʛʠʡ, ʠ ʩʤʦʞʝʪʝ ʧʨʝʜʩʪʘʚʠʪʴ, ʥʘʩʢʦʣʴʢʦ ʤʘʩʰʪʘʙʥʳʝ ʧʝʨʝʤʝʥʳ ʦʙʝʱʘʝʪ 

ʥʘʤ ʩʣʝʜʫʶʱʠʡ ʵʪʘʧ. ʇʦʜʫʤʘʡʪʝ, ʥʘʧʨʠʤʝʨ, ʦ ʪʦʤ, ʢʘʢ ʘʫʪʩʦʨʩʠʥʛ ʚ ʩʬʝʨʝ ʪʝʭʧʦʜʜʝʨʞʢʠ, 

ʚʝʙ-ʜʠʟʘʡʥʘ ʠ ʜʘʞʝ ʙʫʭʛʘʣʪʝʨʩʢʠʭ ʫʩʣʫʛ ʩʦʢʨʘʪʠʣ ʨʘʙʦʯʠʝ ʤʝʩʪʘ ʚ ʩʪʨʘʥʘʭ ɿʘʧʘʜʘ, ʥʦ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣ ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʨʦʩʪʫ ʚ ʪʘʢʠʭ ʤʝʩʪʘʭ, ʢʘʢ ɹʘʥʛʘʣʦʨ ʚ ʀʥʜʠʠ. ʄʦʞʥʦ 

ʚʩʧʦʤʥʠʪʴ ʠ ʦ ʚʠʨʪʫʘʣʴʥʳʭ ʜʦʩʢʘʭ ʦʙʲʷʚʣʝʥʠʡ ʥʘ ʩʘʡʪʘʭ ʩ ʛʣʦʙʘʣʴʥʳʤ ʦʭʚʘʪʦʤ, ʛʜʝ ʢʘʞʜʳʡ 

ʤʦʞʝʪ ʨʘʟʤʝʩʪʠʪʴ ʙʝʩʧʣʘʪʥʦ ʠʥʬʦʨʤʘʮʠʶ, ʢʦʪʦʨʳʝ ʥʘʥʝʩʣʠ ʦʛʨʦʤʥʳʡ ʫʱʝʨʙ ʠʥʜʫʩʪʨʠʠ 

ʯʘʩʪʥʳʭ ʦʙʲʷʚʣʝʥʠʡ ʠ ʧʨʠʚʝʣʠ ʢ ʙʘʥʢʨʦʪʩʪʚʫ ʤʥʦʛʠʭ ʨʝʛʠʦʥʘʣʴʥʳʭ ʛʘʟʝʪ. ɽʩʣʠ ʪʝʭʥʦʣʦʛʠʷ 

ʙʣʦʢʯʝʡʥ ʥʝ ʦʙʤʘʥʝʪ ʥʘʰʠʭ ʦʞʠʜʘʥʠʡ ʠ ʦʙʫʩʣʦʚʠʪ ʧʦʣʥʫʶ ʜʝʮʝʥʪʨʘʣʠʟʘʮʠʶ ʵʢʦʥʦʤʠʢʠ, ʚʩʝ 

ʧʨʝʞʥʠʝ ʧʦʪʨʷʩʝʥʠʷ ʧʦʤʝʨʢʥʫʪ ʧʝʨʝʜ ʵʪʠʤ ʪʝʢʪʦʥʠʯʝʩʢʠʤ ʩʜʚʠʛʦʤ. 

ʆʜʥʘʢʦ ʥʘʤ ʝʱʝ ʤʥʦʛʦʝ ʧʨʝʜʩʪʦʠʪ ʩʜʝʣʘʪʴ, ʧʨʝʞʜʝ ʯʝʤ ʵʪʘ ʪʝʭʥʦʣʦʛʠʷ ʧʦʣʥʦʩʪʴʶ 

ʨʘʩʢʨʦʝʪ ʩʚʦʡ ʧʦʪʝʥʮʠʘʣ. ɺʦʟʤʦʞʥʦ, ʦʥʘ ʥʠʢʦʛʜʘ ʠ ʥʝ ʚʳʡʜʝʪ ʥʘ ʫʨʦʚʝʥʴ, ʢʦʪʦʨʳʡ 

ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʧʦʠʩʪʠʥʝ ʤʘʩʰʪʘʙʥʳʭ ʧʝʨʝʤʝʥ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʧʦʯʪʠ ʚ ʢʘʞʜʦʡ ʦʪʨʘʩʣʠ ʫʞʝ 

ʦʩʦʟʥʘʣʠ ʟʘʣʦʞʝʥʥʳʝ ʚ ʥʝʡ ʧʝʨʩʧʝʢʪʠʚʳ. ʅʘʧʨʠʤʝʨ, ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʜʦʚʝʨʠʷ ʧʦʟʚʦʣʠʣʦ 

ʙʳ ʥʘʤ ʵʬʬʝʢʪʠʚʥʝʝ ʧʨʠʤʝʥʷʪʴ ʩʚʦʠ ʘʢʪʠʚʳ, ʠʜʝʠ, ʪʚʦʨʯʝʩʢʠʝ ʩʧʦʩʦʙʥʦʩʪʠ, ʚʢʣʘʜʳʚʘʷ ʠʭ ʚ 

ʣʶʙʦʝ ʧʨʦʜʫʢʪʠʚʥʦʝ ʥʘʯʠʥʘʥʠʝ ʧʦ ʩʦʙʩʪʚʝʥʥʦʤʫ ʚʳʙʦʨʫ. ɺʝʜʴ ʝʩʣʠ ʷ ʤʦʛʫ ʜʦʚʝʨʷʪʴ 

ʯʝʣʦʚʝʢʫ ï ʝʛʦ ʜʦʢʫʤʝʥʪʘʤ ʦʙ ʦʙʨʘʟʦʚʘʥʠʠ, ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʨʝʧʫʪʘʮʠʠ, ï ʧʦʪʦʤʫ ʯʪʦ ʚʩʝ ʵʪʦ ʦʙʲʝʢʪʠʚʥʦ ʧʦʜʪʚʝʨʞʜʝʥʦ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʩʠʩʪʝʤʦʡ, ʪʦ 

ʤʥʝ ʥʠʯʪʦ ʥʝ ʧʦʤʝʰʘʝʪ ʫʩʪʘʥʦʚʠʪʴ ʩ ʥʠʤ ʜʝʣʦʚʳʝ ʦʪʥʦʰʝʥʠʷ. ʗ ʤʦʛʫ ʚʟʷʪʴ ʝʛʦ ʥʘ ʨʘʙʦʪʫ. 

ʄʦʛʫ ʦʩʥʦʚʘʪʴ ʩ ʥʠʤ ʩʦʚʤʝʩʪʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ. ʄʦʛʫ ʧʦʜʝʣʠʪʴʩʷ ʩ ʥʠʤ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ 

ʜʝʣʦʚʦʡ ʠʥʬʦʨʤʘʮʠʝʡ. ʀ ʤʥʝ ʥʝ ʥʫʞʥʦ ʧʦʣʘʛʘʪʴʩʷ ʥʘ ʧʦʩʨʝʜʥʠʢʦʚ ʚʨʦʜʝ ʶʨʠʩʪʦʚ ʠʣʠ 

ʨʝʛʠʩʪʨʘʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʜʦʙʘʚʣʷʶʪ ʩʪʦʠʤʦʩʪʠ ʥʘʰʠʤ ʦʧʝʨʘʮʠʷʤ, ʧʦʥʠʞʘʷ ʧʨʠ ʵʪʦʤ ʠʭ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ. ʇʦʜʦʙʥʳʝ ʩʦʛʣʘʰʝʥʠʷ ï ʢʘʪʘʣʠʟʘʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ. ʆʥʠ ʜʘʶʪ 

ʪʦʣʯʦʢ ʠʥʥʦʚʘʮʠʷʤ ʠ ʧʨʦʮʚʝʪʘʥʠʶ. ʃʶʙʘʷ ʪʝʭʥʦʣʦʛʠʷ, ʢʦʪʦʨʘʷ ʠʟʙʘʚʣʷʝʪ ʦʪ ʪʨʝʥʠʡ ʠ 

ʦʙʣʝʛʯʘʝʪ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ, ʩʣʫʞʠʪ ʥʘ ʙʣʘʛʦ ʦʙʱʝʩʪʚʫ. 

ɹʝʟʫʩʣʦʚʥʦ, ʥʝʪ ʥʠʢʘʢʠʭ ʛʘʨʘʥʪʠʡ, ʯʪʦ ʪʝʭʥʦʣʦʛʠʷ ʙʫʜʝʪ ʨʘʟʚʠʚʘʪʴʩʷ ʧʦ ʩʘʤʦʤʫ 

ʙʣʘʛʦʧʨʠʷʪʥʦʤʫ ʩʮʝʥʘʨʠʶ. ʄʳ ʫʞʝ ʥʘʙʣʶʜʘʣʠ ʟʘ ʧʦʛʣʦʱʝʥʠʝʤ ʠʥʪʝʨʥʝʪʘ 

ʤʝʛʘʢʦʨʧʦʨʘʮʠʷʤʠ ʠ ʟʥʘʝʤ, ʢ ʯʝʤʫ ʧʨʠʚʝʣʘ ʪʘʢʘʷ ʮʝʥʪʨʘʣʠʟʘʮʠʷ ʚʣʘʩʪʠ ï ʦʪ ʩʦʟʜʘʥʠʷ 

ʦʛʨʦʤʥʳʭ ʤʘʩʩʠʚʦʚ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʧʨʠʚʣʝʢʘʶʱʠʭ ʭʘʢʝʨʦʚ, ʜʦ ʘʢʪʠʚʥʳʭ 

ʚʙʨʦʩʦʚ ʜʝʟʠʥʬʦʨʤʘʮʠʠ, ʧʦʨʦʞʜʘʶʱʠʭ ʭʘʦʩ ʚ ʧʦʣʠʪʠʯʝʩʢʦʡ ʞʠʟʥʠ. ʇʦʵʪʦʤʫ ʢʨʘʡʥʝ ʚʘʞʥʦ 

ʥʝ ʜʦʧʫʩʪʠʪʴ, ʯʪʦʙʳ ʚʣʠʷʪʝʣʴʥʳʝ ʛʨʫʧʧʳ ʧʦʩʪʘʚʠʣʠ ʥʦʚʫʶ ʪʝʭʥʦʣʦʛʠʶ ʥʘ ʩʣʫʞʙʫ ʩʚʦʠʤ 

ʠʥʪʝʨʝʩʘʤ. ʂʘʢ ʠ ʧʨʠ ʟʘʨʦʞʜʝʥʠʠ ʠʥʪʝʨʥʝʪʘ, ʧʨʠʜʝʪʩʷ ʧʨʦʜʝʣʘʪʴ ʥʝʤʘʣʳʡ ʧʫʪʴ, ʯʪʦʙʳ 

ʩʜʝʣʘʪʴ ʪʝʭʥʦʣʦʛʠʶ ʙʣʦʢʯʝʡʥ ʜʦʩʪʘʪʦʯʥʦ ʙʝʟʦʧʘʩʥʦʡ, ʜʦʩʪʫʧʥʦʡ ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ 

ʜʦʣʞʥʳʡ ʫʨʦʚʝʥʴ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ. 

ɹʣʦʢʯʝʡʥ ï ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʦʮʠʘʣʴʥʘʷ ʪʝʭʥʦʣʦʛʠʷ, ʥʦʚʳʡ ʘʣʛʦʨʠʪʤ ʠ ʧʨʠʥʮʠʧ 

ʫʧʨʘʚʣʝʥʠʷ ʩʦʦʙʱʝʩʪʚʘʤʠ, ʦʪ ʥʘʧʫʛʘʥʥʳʭ ʙʝʞʝʥʮʝʚ ʚ ʠʦʨʜʘʥʩʢʦʡ ʧʫʩʪʳʥʝ ʜʦ 

ʤʝʞʙʘʥʢʦʚʩʢʦʛʦ ʨʳʥʢʘ, ʛʜʝ ʢʨʫʧʥʝʡʰʠʝ ʬʠʥʘʥʩʦʚʳʝ ʩʪʨʫʢʪʫʨʳ ʤʠʨʘ ʝʞʝʜʥʝʚʥʦ 

ʦʙʤʝʥʠʚʘʶʪʩʷ ʪʨʠʣʣʠʦʥʘʤʠ ʜʦʣʣʘʨʦʚ. ʇʦ ʦʧʨʝʜʝʣʝʥʠʶ, ʚ ʨʘʙʦʪʫ ʥʘʜ ʪʝʭʥʦʣʦʛʠʝʡ ʙʣʦʢʯʝʡʥ 

ʜʦʣʞʥʳ ʚʢʣʶʯʠʪʴʩʷ ʚʩʝ ʩʣʦʠ ʦʙʱʝʩʪʚʘ. ʅʘʰʘ ʢʥʠʛʘ ï ʥʝ ʪʦʣʴʢʦ ʩʧʨʘʚʦʯʥʠʢ, ʥʦ ʠ ʧʨʠʟʳʚ ʢ 

ʘʢʪʠʚʥʦʤʫ ʜʝʡʩʪʚʠʶ. 

 

ɻʣʘʚʘ 1. ʇʨʦʪʦʢʦʣ ɻʦʩʧʦʜʘ ɹʦʛʘ 
 

ʅʘʚʝʨʥʦʝ, ʚʘʩ ʵʪʦ ʫʜʠʚʠʪ, ʥʦ ʤʝʯʪʘ ʩʘʤʦʛʦ ʧʳʣʢʦʛʦ ʣʠʙʝʨʪʘʨʠʘʥʮʘ ï ʦʙʠʪʘʪʝʣʷ 

ʜʘʨʢʥʝʪʘ, ʩʘʤʘʷ ʧʨʦʚʦʢʘʮʠʦʥʥʘʷ, ʩʧʦʨʥʘʷ, ʩʘʤʘʷ ʙʫʥʪʘʨʩʢʘʷ ʢʦʥʮʝʧʮʠʷ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ 

ʬʠʥʘʥʩʦʚ, ʢʦʥʮʝʧʮʠʷ ʥʘʩʪʦʣʴʢʦ ʤʦʱʥʘʷ, ʯʪʦ ʚʩʝ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʧʣʘʥʝʪʳ ʩʝʡʯʘʩ ʨʝʰʘʶʪ, 

ʚʟʷʪʴ ʝʝ ʧʦʜ ʩʚʦʶ ʦʧʝʢʫ ʠʣʠ ʧʦʣʥʦʩʪʴʶ ʟʘʧʨʝʪʠʪʴ, ï ʵʪʦ ʦʙʳʯʥʘʷ ʙʫʭʛʘʣʪʝʨʩʢʘʷ ʢʥʠʛʘ. 

ɼʘ-ʜʘ, ʪʦʪ ʩʘʤʳʡ ʛʨʦʩʩʙʫʭ, ʠʣʠ ʫʯʝʪʥʳʡ ʨʝʝʩʪʨ. 

ʇʝʨʚʳʤ ʧʣʦʜʦʤ ʵʪʦʡ ʢʨʘʤʦʣʴʥʦʡ ʠʜʝʠ ʩʪʘʣ, ʢʦʥʝʯʥʦ ʞʝ, ʙʠʪʢʦʠʥ, ʦʩʥʦʚʥʦʡ ʧʨʠʥʮʠʧ 

ʢʦʪʦʨʦʛʦ ʩʚʦʜʠʪʩʷ ʢ ʚʝʜʝʥʠʶ ʮʠʬʨʦʚʦʛʦ ʫʯʝʪʥʦʛʦ ʨʝʝʩʪʨʘ, ʛʜʝ ʦʪʦʙʨʘʞʘʶʪʩʷ ʚʩʝ ʪʨʘʥʟʘʢʮʠʠ. 

ʏʪʦ ʞʝ ʜʝʣʘʝʪ ʵʪʫ ʥʝʟʘʤʳʩʣʦʚʘʪʫʶ ʠʜʝʶ ʩʪʦʣʴ ʥʦʚʘʪʦʨʩʢʦʡ? ʉʧʦʩʦʙ ʚʝʜʝʥʠʷ ʟʘʧʠʩʝʡ, 

ʢʦʪʦʨʳʡ ʤʳ ʥʘʟʳʚʘʝʤ çʙʣʦʢʯʝʡʥè, ʪʦ ʝʩʪʴ ʮʝʧʦʯʢʘ ʙʣʦʢʦʚ. ɹʠʪʢʦʠʥ, ʚʳʧʫʱʝʥʥʳʡ 

ʚ 2009 ʛʦʜʫ ʯʝʣʦʚʝʢʦʤ ʠʣʠ ʛʨʫʧʧʦʡ ʣʶʜʝʡ ʧʦʜ ʧʩʝʚʜʦʥʠʤʦʤ ʉʘʪʦʰʠ ʅʘʢʘʤʦʪʦ, 
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ʨʘʟʨʘʙʘʪʳʚʘʣʩʷ ʢʘʢ ʩʨʝʜʩʪʚʦ ʦʙʦʡʪʠ ʙʘʥʢʠ ʠ ʧʨʘʚʠʪʝʣʴʩʪʚʘ, ʢʦʪʦʨʳʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʝʢʦʚ 

ʩʪʦʷʣʠ ʥʘ ʩʪʨʘʞʝ ʥʘʰʝʡ ʬʠʥʘʥʩʦʚʦʡ ʩʠʩʪʝʤʳ. ɽʛʦ ʨʝʝʩʪʨ, ʠʣʠ ʙʣʦʢʯʝʡʥ, ʩʫʣʠʣ ʥʦʚʳʡ ʧʦʜʭʦʜ 

ʢ ʧʨʦʮʝʩʩʘʤ, ʢʦʪʦʨʳʝ ʚ ʣʫʯʰʝʤ ʩʣʫʯʘʝ ʚʳʧʦʣʥʷʣʠʩʴ ʧʦʩʨʝʜʥʠʢʘʤʠ ʟʘ ʦʧʨʝʜʝʣʝʥʥʦʝ 

ʚʦʟʥʘʛʨʘʞʜʝʥʠʝ ʟʘ ʢʘʞʜʫʶ ʦʧʝʨʘʮʠʶ, ʘ ʚ ʭʫʜʰʝʤ ï ʧʨʠʚʦʜʠʣʠ ʢ ʨʫʢʦʪʚʦʨʥʳʤ 

ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʢʘʪʘʩʪʨʦʬʘʤ. 

ɺʳ, ʥʘʚʝʨʥʦʝ, ʢʫʧʠʣʠ ʵʪʫ ʢʥʠʛʫ, ʨʘʩʩʯʠʪʳʚʘʷ ʥʘʡʪʠ ʚ ʥʝʡ ʙʝʟʫʤʥʳʝ ʚʜʦʭʥʦʚʝʥʥʳʝ 

ʢʘʨʪʠʥʳ ʥʘʰʝʛʦ ʮʠʬʨʦʚʦʛʦ ʙʫʜʫʱʝʛʦé ʘ ʤʳ ʧʦʜʩʫʥʫʣʠ ʚʘʤ ʩʪʘʨʳʡ ʜʦʙʨʳʡ ʛʨʦʩʩʙʫʭ. ʅʦ 

ʚʝʜʴ ʢʦʥʪʦʨʩʢʠʝ ʠ ʙʫʭʛʘʣʪʝʨʩʢʠʝ ʢʥʠʛʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʪʳʩʷʯʝʣʝʪʠʡ ʙʳʣʠ ʥʝʦʪʲʝʤʣʝʤʦʡ 

ʯʘʩʪʴʶ ʨʘʟʚʠʪʠʷ ʮʠʚʠʣʠʟʘʮʠʠ. ʇʠʩʴʤʝʥʥʦʩʪʴ, ʜʝʥʴʛʠ ʠ ʫʯʝʪʥʳʝ ʨʝʝʩʪʨʳ ï ʚʦʪ ʩʚʷʪʘʷ ʪʨʦʠʮʘ 

ʠʟʦʙʨʝʪʝʥʠʡ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʠʣʠ ʥʘʰʠʤ ʧʨʝʜʢʘʤ ʚʝʩʪʠ ʜʝʣʘ ʚʥʝ ʫʟʢʠʭ ʨʦʜʦʚʳʭ ʛʨʫʧʧ ʠ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʦʩʥʦʚʳʚʘʪʴ ʙʦʣʝʝ ʢʨʫʧʥʳʝ ʧʦʩʝʣʝʥʠʷ. ɺʩʝ ʧʦʥʠʤʘʶʪ ʨʦʣʴ ʧʠʩʴʤʝʥʥʦʩʪʠ ʠ ʜʝʥʝʛ 

ʚ ʠʩʪʦʨʠʠ ʯʝʣʦʚʝʯʝʩʪʚʘ, ʘ ʚʦʪ ʦ ʨʦʣʠ ʚʩʝʚʦʟʤʦʞʥʳʭ ʨʝʝʩʪʨʦʚ ʟʥʘʶʪ ʦʙʳʯʥʦ ʣʠʰʴ ʪʝ, ʢʪʦ 

ʠʟʫʯʘʣ ʩʢʫʯʥʦʝ ʙʫʭʛʘʣʪʝʨʩʢʦʝ ʜʝʣʦ. 

ʇʝʨʚʳʝ ʜʝʣʦʚʳʝ ʨʝʝʩʪʨʳ ʧʦʷʚʠʣʠʩʴ ʚ ʪʨʝʪʴʝʤ ʪʳʩʷʯʝʣʝʪʠʠ ʜʦ ʥʘʰʝʡ ʵʨʳ 

ʚ ʄʝʩʦʧʦʪʘʤʠʠ, ʠʣʠ ʄʝʞʜʫʨʝʯʴʝ (ʩʦʚʨʝʤʝʥʥʳʡ ʀʨʘʢ). ʀʟ ʜʝʩʷʪʢʦʚ ʪʳʩʷʯ ʜʦʰʝʜʰʠʭ ʜʦ 

ʥʘʰʠʭ ʜʥʝʡ ʤʝʩʦʧʦʪʘʤʩʢʠʭ ʛʣʠʥʷʥʳʭ ʪʘʙʣʠʯʝʢ ʙʦʣʴʰʠʥʩʪʚʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʤʝʥʥʦ 

çʙʫʭʛʘʣʪʝʨʩʢʠʝ ʢʥʠʛʠè: ʚ ʥʠʭ ʚʝʜʝʪʩʷ ʫʯʝʪ ʧʦʜʘʪʝʡ, ʩʜʝʣʦʢ, ʣʠʯʥʳʭ ʪʨʘʪ, ʚʳʧʣʘʪ ʤʘʩʪʝʨʘʤ. 

ɿʥʘʤʝʥʠʪʳʡ ʂʦʜʝʢʩ ʍʘʤʤʫʨʘʧʠ ï ʩʚʦʜ ʟʘʢʦʥʦʚ ɺʘʚʠʣʦʥʠʠ ï ʪʦʞʝ ʩʚʦʝʛʦ ʨʦʜʘ ʨʝʝʩʪʨ, ʪʦʣʴʢʦ 

ʚʳʩʝʯʝʥʥʳʡ ʥʘ ʢʘʤʥʝ. ɺʧʨʦʯʝʤ, ʩʚʦʠ ʟʘʢʦʥʳ ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʠ ʟʘʧʠʩʳʚʘʣʠ ʤʥʦʛʠʝ ʧʨʘʚʠʪʝʣʠ. 

ʇʦʷʚʣʝʥʠʝ ʩʚʦʜʦʚ ʠ ʨʝʝʩʪʨʦʚ ʩʦʚʧʘʣʦ ʩ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʧʝʨʚʳʭ ʢʨʫʧʥʳʭ ʮʠʚʠʣʠʟʘʮʠʡ14. 

ʇʦʯʝʤʫ ʞʝ ʫʯʝʪʥʳʝ ʟʘʧʠʩʠ ʪʘʢ ʚʘʞʥʳ ʜʣʷ ʯʝʣʦʚʝʯʝʩʪʚʘ? ʆʙʤʝʥ ʪʦʚʘʨʘʤʠ ʠ ʫʩʣʫʛʘʤʠ ï 

ʢʣʶʯʝʚʦʡ ʬʘʢʪʦʨ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ, ʥʦ ʦʥ ʚʦʟʤʦʞʝʥ ʣʠʰʴ ʧʨʠ ʫʩʣʦʚʠʠ ʦʪʩʣʝʞʠʚʘʥʠʷ 

ʩʜʝʣʦʢ. ʕʪʦ ʥʝʩʣʦʞʥʦ ʩʜʝʣʘʪʴ ʚ ʤʘʣʝʥʴʢʦʤ ʩʪʦʡʙʠʱʝ, ʛʜʝ ʙʳʣʦ ʥʝʪʨʫʜʥʦ ʟʘʧʦʤʥʠʪʴ, ʢʪʦ ʝʣ 

ʤʷʩʦ, ʢʦʛʜʘ ʢʪʦ-ʪʦ ʠʟ ʦʭʦʪʥʠʢʦʚ ʫʙʠʚʘʣ ʢʘʙʘʥʘ, ʠ ʧʨʦʩʣʝʜʠʪʴ, ʯʪʦʙʳ ʧʦʟʞʝ ʵʪʠ ʣʶʜʠ 

ʟʘʧʣʘʪʠʣʠ ʟʘ ʝʜʫ (ʥʘʧʨʠʤʝʨ, ʧʨʠʥʝʩʣʠ ʦʭʦʪʥʠʢʫ ʥʦʚʳʝ ʥʘʢʦʥʝʯʥʠʢʠ ʜʣʷ ʩʪʨʝʣ ʠʣʠ ʝʱʝ 

ʯʪʦ-ʪʦ ʮʝʥʥʦʝ). ɺ ʪʘʢʦʡ ʩʠʪʫʘʮʠʠ ʚʧʦʣʥʝ ʤʦʞʥʦ ʧʦʣʦʞʠʪʴʩʷ ʥʘ ʜʦʚʝʨʠʪʝʣʴʥʳʝ ʦʪʥʦʰʝʥʠʷ 

ʚʥʫʪʨʠ ʨʦʜʘ. ʂʫʜʘ ʩʣʦʞʥʝʝ ʜʦʙʠʪʴʩʷ ʩʦʙʣʶʜʝʥʠʷ ʦʙʷʟʘʪʝʣʴʩʪʚ, ʢʦʛʜʘ ʨʝʯʴ ʠʜʝʪ ʦ ʙʦʣʴʰʦʡ 

ʛʨʫʧʧʝ ʥʝʟʥʘʢʦʤʳʭ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʣʶʜʝʡ ï ʧʨʠ ʪʦʤ ʯʪʦ ʢ ʯʫʞʘʢʘʤ ʚʦʦʙʱʝ ʦʪʥʦʩʷʪʩʷ 

ʧʦʜʦʟʨʠʪʝʣʴʥʦ. ʋʯʝʪʥʘʷ ʢʥʠʛʘ ʛʘʨʘʥʪʠʨʫʝʪ ʚʳʧʦʣʥʝʥʠʝ ʦʙʷʟʘʪʝʣʴʩʪʚ ʠ ʧʦʤʦʛʘʝʪ ʧʨʠ 

ʜʝʬʠʮʠʪʝ ʜʦʚʝʨʠʷ. ʆʥʘ ʧʦʟʚʦʣʷʝʪ ʦʪʩʣʝʜʠʪʴ ʚʩʝ ʦʧʝʨʘʮʠʠ, ʣʝʞʘʱʠʝ ʚ ʦʩʥʦʚʝ ʦʙʱʝʩʪʚʝʥʥʦʡ 

ʞʠʟʥʠ. ɹʝʟ ʫʯʝʪʥʳʭ ʢʥʠʛ ʠ ʨʝʝʩʪʨʦʚ ʛʠʛʘʥʪʩʢʠʝ ʩʦʦʙʱʝʩʪʚʘ XXI ʚʝʢʘ ʧʨʦʩʪʦ ʥʝ ʩʤʦʛʣʠ ʙʳ 

ʩʫʱʝʩʪʚʦʚʘʪʴ. ʂʦʥʝʯʥʦ, ʨʝʝʩʪʨ ʥʝʣʴʟʷ ʥʘʟʚʘʪʴ ʚʦʧʣʦʱʝʥʠʝʤ ʠʩʪʠʥʳ ʚ ʩʪʨʦʛʦʤ ʩʤʳʩʣʝ 

ʩʣʦʚʘ ï ʚʝʜʴ ʢʦʛʜʘ ʨʝʯʴ ʟʘʭʦʜʠʪ ʦ ʮʝʥʥʦʩʪʷʭ, ʚʩʝʛʜʘ ʚʦʟʥʠʢʘʝʪ ʵʣʝʤʝʥʪ ʩʫʙʲʝʢʪʠʚʥʦʛʦ 

ʩʫʞʜʝʥʠʷ. ʉʢʦʨʝʝ, ʝʛʦ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪ, ʧʦʟʚʦʣʷʶʱʠʡ ʧʨʠʙʣʠʟʠʪʴʩʷ ʢ 

ʠʩʪʠʥʝ, ʚʳʨʘʙʦʪʘʪʴ ʢʘʨʪʠʥʫ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʫʩʪʨʦʠʪ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ. ʇʨʦʙʣʝʤʳ 

ʚʦʟʥʠʢʘʶʪ ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʩʦʦʙʱʝʩʪʚʦ ʩʣʝʧʦ ʜʦʚʝʨʷʝʪ ʨʝʝʩʪʨʘʤ, ʦʩʦʙʝʥʥʦ ʝʩʣʠ ʠʭ 

ʢʦʥʪʨʦʣʠʨʫʝʪ ʛʨʫʧʧʘ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʟʣʦʫʧʦʪʨʝʙʣʷʪʴ ʜʦʚʝʨʠʝʤ ʚ ʩʚʦʠʭ ʠʥʪʝʨʝʩʘʭ. ʀʤʝʥʥʦ 

ʵʪʦ ʧʨʦʠʟʦʰʣʦ ʚ 2008 ʛʦʜʫ, ʢʦʛʜʘ ʥʝʜʦʩʪʘʪʦʯʥʦ ʧʨʠʩʪʘʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʢ ʜʝʡʩʪʚʠʷʤ Lehman 

Brothers ʠ ʧʨʦʯʠʭ ʙʘʥʢʦʚ ʧʦʛʨʫʟʠʣʦ ʦʙʱʝʩʪʚʦ ʚ ʧʫʯʠʥʫ ʬʠʥʘʥʩʦʚʦʛʦ ʢʨʠʟʠʩʘ. 

ɼʝʥʴʛʠ ʢʘʢ ʷʚʣʝʥʠʝ ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥʳ ʩ ʠʜʝʝʡ ʨʝʝʩʪʨʘ. ʄʘʪʝʨʠʘʣʴʥʳʝ ʜʝʥʝʞʥʳʝ 

ʝʜʠʥʠʮʳ ï ʤʦʥʝʪʳ ʠ ʢʫʧʶʨʳ ï ʪʦʞʝ, ʚ ʩʫʱʥʦʩʪʠ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʫʯʝʪʥʳʝ ʟʘʧʠʩʠ ʠ 

ʥʝʩʫʪ ʚ ʩʝʙʝ ʧʘʤʷʪʴ ʩʦʦʙʱʝʩʪʚʘ. ʇʨʦʩʪʦ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʚʤʝʩʪʦ ʢʦʥʪʦʨʩʢʦʡ ʢʥʠʛʠ ʨʦʣʴ 

ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʪʨʘʥʟʘʢʮʠʠ ʠʩʧʦʣʥʷʝʪ ʤʘʪʝʨʠʘʣʴʥʳʡ ʦʙʲʝʢʪ (ʪʦʢʝʥ): ʟʦʣʦʪʘʷ ʤʦʥʝʪʘ, 

ʜʦʣʣʘʨʦʚʘʷ ʢʫʧʶʨʘ ʠ ʪ. ʧ. ʇʦ ʩʦʛʣʘʩʠʶ ʚʩʝʛʦ ʩʦʦʙʱʝʩʪʚʘ ʧʦʜʦʙʥʳʡ ʦʙʲʝʢʪ ʧʦʜʪʚʝʨʞʜʘʝʪ, 

ʯʪʦ ʝʛʦ ʚʣʘʜʝʣʝʮ ʟʘʩʣʫʞʠʣ ʧʨʘʚʦ ʥʘ ʪʦʚʘʨʳ ʠ ʫʩʣʫʛʠ, ʚʳʧʦʣʥʠʚ ʥʝʢʫʶ ʨʘʙʦʪʫ. 

ʂʦʛʜʘ ʣʶʜʠ ʥʘʯʘʣʠ ʦʙʤʝʥʠʚʘʪʴʩʷ ʪʦʚʘʨʘʤʠ ʠ ʜʝʥʴʛʘʤʠ ʥʘ ʙʦʣʴʰʦʤ ʨʘʩʩʪʦʷʥʠʠ, 

ʤʘʪʝʨʠʘʣʴʥʳʝ ʦʙʲʝʢʪʳ ʫʞʝ ʥʝ ʤʦʛʣʠ ʫʩʧʝʰʥʦ ʚʳʧʦʣʥʷʪʴ ʩʚʦʶ ʨʦʣʴ. ʇʦʢʫʧʘʪʝʣʴ ʥʝ ʠʤʝʣ 
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ʬʠʟʠʯʝʩʢʦʡ ʚʦʟʤʦʞʥʦʩʪʠ ʜʦʩʪʘʚʠʪʴ ʜʝʥʴʛʠ ʧʨʦʜʘʚʮʫ ʙʝʟ ʧʦʤʦʱʠ ʢʫʨʴʝʨʘ, ʢʦʪʦʨʳʡ ʚʧʦʣʥʝ 

ʤʦʛ ʠʭ ʠ ʫʢʨʘʩʪʴ. ʀ ʪʦʛʜʘ ʚʦʟʥʠʢʣʦ ʥʦʚʦʝ ʨʝʰʝʥʠʝ: ʧʨʠʥʮʠʧ ʜʚʦʡʥʦʡ ʟʘʧʠʩʠ ʚ ʙʫʭʛʘʣʪʝʨʩʢʠʭ 

ʢʥʠʛʘʭ, ʚʧʝʨʚʳʝ ʦʧʨʦʙʦʚʘʥʥʳʡ ʠʪʘʣʴʷʥʩʢʠʤʠ ʙʘʥʢʠʨʘʤʠ ʵʧʦʭʠ ɺʦʟʨʦʞʜʝʥʠʷ. ʀʤʝʥʥʦ ʵʪʠ 

ʟʘʧʠʩʠ ʟʘʣʦʞʠʣʠ ʦʩʥʦʚʳ ʩʦʚʨʝʤʝʥʥʦʛʦ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʜʝʣʘ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʠʣʠ 

ʚʦʟʤʦʞʥʦʩʪʠ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʅʝ ʙʫʜʝʪ ʧʨʝʫʚʝʣʠʯʝʥʠʝʤ ʩʢʘʟʘʪʴ, ʯʪʦ ʵʪʘ 

ʨʝʚʦʣʶʮʠʷ ʚ ʩʠʩʪʝʤʝ ʫʯʝʪʘ ʧʦʤʦʛʣʘ ʚʳʩʪʨʦʠʪʴ ʩʦʚʨʝʤʝʥʥʳʡ ʤʠʨ. ʅʦ ʦʥʘ ʞʝ ʟʘʥʦʚʦ 

ʧʦʩʪʘʚʠʣʘ ʠʟʚʝʯʥʳʡ ʚʦʧʨʦʩ: ʤʦʞʝʪ ʣʠ ʦʙʱʝʩʪʚʦ ʜʦʚʝʨʷʪʴ ʪʝʤ, ʢʪʦ ʚʝʜʝʪ ʝʛʦ ʨʝʝʩʪʨʳ? 

ɹʠʪʢʦʠʥ ʧʨʝʜʣʦʞʠʣ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ: ʠʟʤʝʥʠʪʴ ʩʘʤʫ ʠʜʝʶ ʨʝʝʩʪʨʘ. ɺʝʜʴ ʨʠʩʢ ʪʦʛʦ, 

ʯʪʦ ʙʘʥʢʠʨ ʦʢʘʞʝʪʩʷ ʥʝʜʦʙʨʦʩʦʚʝʩʪʥʳʤ ʠ ʧʨʠʩʚʦʠʪ ʚʘʰʠ ʩʨʝʜʩʪʚʘ ʩ ʧʦʤʦʱʴʶ ʩʢʨʳʪʳʭ 

ʢʦʤʠʩʩʠʡ ʠ ʥʝʧʨʦʟʨʘʯʥʳʭ ʧʣʘʪʝʞʝʡ, ʝʩʪʴ ʚʩʝʛʜʘ. ɺʧʝʨʚʳʝ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʧʦʜʪʚʝʨʞʜʝʥʠʝ 

ʠ ʟʘʧʠʩʴ ʪʨʘʥʟʘʢʮʠʡ ʚʦʟʣʘʛʘʣʘʩʴ ʥʘ ʛʨʫʧʧʫ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʧʨʦʚʝʨʷʶʪ ʨʘʙʦʪʫ ʜʨʫʛ 

ʜʨʫʛʘ ʠ ʩʦʚʤʝʩʪʥʦ ʩʦʟʜʘʶʪ ʨʝʝʩʪʨ, ʛʜʝ ʧʦʢʘʟʘʥʦ ʦʙʱʝʧʨʠʟʥʘʥʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ ʠʩʪʠʥʥʳʭ 

ʬʘʢʪʘʭ. ɼʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʘʷ ʢʦʤʧʴʶʪʝʨʥʘʷ ʩʝʪʴ ʙʝʟ ʝʜʠʥʦʛʦ ʢʦʥʪʨʦʣʝʨʘ ʜʦʣʞʥʘ ʙʳʣʘ 

ʚʳʪʝʩʥʠʪʴ ʙʘʥʢʠ ʠ ʧʨʦʯʠʝ ʘʚʪʦʨʠʪʝʪʥʳʝ ʠʥʩʪʘʥʮʠʠ, ʢʦʪʦʨʳʝ ʅʘʢʦʤʦʪʦ ʥʘʟʚʘʣ 

çʜʦʚʝʨʝʥʥʳʤʠ ʪʨʝʪʴʠʤʠ ʩʪʦʨʦʥʘʤʠè. ʈʝʝʩʪʨ, ʩʦʟʜʘʥʥʳʡ ʧʝʨʚʳʤʠ ʫʯʘʩʪʥʠʢʘʤʠ ʧʨʦʝʢʪʘ, 

ʧʦʣʫʯʠʣ ʥʘʟʚʘʥʠʝ ʙʣʦʢʯʝʡʥ. 

ʉ ʩʝʪʴʶ ʥʝʟʘʚʠʩʠʤʳʭ ʢʦʤʧʴʶʪʝʨʦʚ, ʧʨʦʚʝʨʷʶʱʠʭ ʣʶʙʦʝ ʩʦʚʝʨʰʸʥʥʦʝ ʜʝʡʩʪʚʠʝ, 

ʤʦʞʥʦ ʧʨʦʠʟʚʦʜʠʪʴ ʪʨʘʥʟʘʢʮʠʠ ʚ ʧʠʨʠʥʛʦʚʦʤ ʨʝʞʠʤʝ (ʈ2ʈ), ï ʪʦ ʝʩʪʴ ʥʘʧʨʷʤʫʶ ʦʪ ʯʝʣʦʚʝʢʘ 

ʢ ʯʝʣʦʚʝʢʫ. ʕʪʦ ʩʦʚʩʝʤ ʥʝ ʧʦʭʦʞʝ ʥʘ ʩʣʦʞʥʫʶ ʩʠʩʪʝʤʫ ʧʣʘʪʝʞʝʡ ʧʦ ʜʝʙʝʪʦʚʳʤ ʠ ʢʨʝʜʠʪʥʳʤ 

ʢʘʨʪʘʤ, ʛʜʝ ʣʶʙʦʡ ʧʝʨʝʚʦʜ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʜʣʠʥʥʫʶ ʮʝʧʴ ʧʦʩʨʝʜʥʠʢʦʚ ï ʢʘʢ ʤʠʥʠʤʫʤ ʜʚʘ 

ʙʘʥʢʘ, ʦʜʥʫ ʠʣʠ ʜʚʝ ʧʣʘʪʝʞʥʳʝ ʧʣʘʪʬʦʨʤʳ, ʧʣʘʪʝʞʥʫʶ ʩʠʩʪʝʤʫ ʚʨʦʜʝ Visa ʠʣʠ Master ʉard ʠ 

ʝʱʝ ʥʝʩʢʦʣʴʢʦ ʠʥʩʪʘʥʮʠʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʛʜʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʪʨʘʥʟʘʢʮʠʷ. ʂʘʞʜʦʝ 

ʟʚʝʥʦ ʚ ʵʪʦʡ ʮʝʧʦʯʢʝ ʚʝʜʝʪ ʩʦʙʩʪʚʝʥʥʳʡ ʫʯʝʪ, ʢʦʪʦʨʳʡ ʟʘʪʝʤ ʥʫʞʥʦ ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʪʴ ʩ 

ʨʝʝʩʪʨʘʤʠ ʜʨʫʛʠʭ ʧʦʩʨʝʜʥʠʢʦʚ, ï ʥʝʩʫʱʠʡ ʥʦʚʳʝ ʨʠʩʢʠ ʧʨʦʮʝʩʩ, ʪʨʝʙʫʶʱʠʡ ʚʨʝʤʝʥʠ ʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ. ɺʦʟʤʦʞʥʦ, ʚʳ ʜʫʤʘʣʠ, ʯʪʦ ʜʝʥʴʛʠ ʥʝʟʘʤʝʜʣʠʪʝʣʴʥʦ ʧʨʠʭʦʜʷʪ 

ʧʨʦʜʘʚʮʫ, ʢʘʢ ʪʦʣʴʢʦ ʚʳ ʦʧʣʘʪʠʣʠ ʢʘʨʪʦʡ ʧʦʢʫʧʢʫ ʚ ʤʘʛʘʟʠʥʝ. ʅʠʯʝʛʦ ʧʦʜʦʙʥʦʛʦ. ʅʘ ʩʘʤʦʤ 

ʜʝʣʝ ʥʫʞʥʦ ʥʝʩʢʦʣʴʢʦ ʜʥʝʡ, ʯʪʦʙʳ ʩʨʝʜʩʪʚʘ ʧʨʦʜʝʣʘʣʠ ʚʝʩʴ ʵʪʦʪ ʧʫʪʴ ʠ ʦʩʝʣʠ ʥʘ ʩʯʝʪʘʭ 

ʤʘʛʘʟʠʥʘ. ʈʘʟʫʤʝʝʪʩʷ, ʵʪʦ ʧʦʨʦʞʜʘʝʪ ʠʟʜʝʨʞʢʠ ʠ ʧʦʚʳʰʘʝʪ ʨʠʩʢ ʩʙʦʝʚ. ɺ ʩʠʩʪʝʤʝ ɹʠʪʢʦʠʥ 

ʚʩʷ ʪʨʘʥʟʘʢʮʠʷ ʜʦʣʞʥʘ ʟʘʥʠʤʘʪʴ ʦʪ ʜʝʩʷʪʠ ʜʦ ʰʝʩʪʠʜʝʩʷʪʠ ʤʠʥʫʪ (ʝʩʣʠ ʥʝ ʩʯʠʪʘʪʴ ʧʨʦʙʣʝʤ ʩ 

ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʩʝʪʠ, ʢʦʪʦʨʳʝ ʩʝʡʯʘʩ ʨʝʰʘʶʪ ʨʘʟʨʘʙʦʪʯʠʢʠ) ʠ ʥʝʪ ʥʘʜʦʙʥʦʩʪʠ 

ʧʦʣʘʛʘʪʴʩʷ ʥʘ ʧʦʩʨʝʜʥʠʢʦʚ, ʯʪʦʙʳ ʦʥʠ ʧʨʦʚʝʣʠ ʦʧʝʨʘʮʠʶ ʦʪ ʚʘʰʝʛʦ ʣʠʮʘ. 

ɻʣʘʚʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʘʨʭʠʪʝʢʪʫʨʳ ʙʠʪʢʦʠʥʘ ʠ ʜʨʫʛʠʭ ʢʨʠʧʪʦʚʘʣʶʪʥʳʭ ʩʠʩʪʝʤ, ʟʘ ʩʯʝʪ 

ʢʦʪʦʨʦʡ ʚʦʟʤʦʞʥʦ ʧʨʦʚʝʜʝʥʠʝ ʪʨʘʥʟʘʢʮʠʡ ʚ ʨʝʞʠʤʝ ʈ2ʈ, ï ʨʘʩʧʨʝʜʝʣʝʥʥʳʡ ʭʘʨʘʢʪʝʨ ʨʝʝʩʪʨʘ. 

ʕʪʘ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʚʦʟʥʠʢʘʝʪ ʙʣʘʛʦʜʘʨʷ ʫʥʠʢʘʣʴʥʦʤʫ ʇʆ ʩ ʤʦʱʥʦʡ 

ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʦʡ ʟʘʱʠʪʦʡ ʠ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ, ʢʦʪʦʨʘʷ ʩʠʥʭʨʦʥʠʟʠʨʫʝʪ ʜʘʥʥʳʝ 

ʤʝʞʜʫ ʚʩʝʤʠ ʢʦʤʧʴʶʪʝʨʘʤʠ ʚ ʩʝʪʠ. ʆʥʘ ʨʘʙʦʪʘʝʪ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʠʟʤʝʥʠʪʴ ʦʜʥʘʞʜʳ 

ʚʥʝʩʝʥʥʫʶ ʠ ʧʨʠʥʷʪʫʶ ʟʘʧʠʩʴ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʥʠʢʘʝʪ ʙʝʩʧʨʝʮʝʜʝʥʪʥʦʝ ʷʚʣʝʥʠʝ ï ʫʯʝʪʥʳʡ ʤʝʪʦʜ, ʢʦʪʦʨʳʡ ʜʘʝʪ ʥʘʤ 

ʦʙʱʝʧʨʠʟʥʘʥʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ ʠʩʪʠʥʝ, ʧʨʠʯʝʤ ʙʦʣʝʝ ʥʘʜʝʞʥʦʝ, ʯʝʤ ʚʩʝ, ʯʪʦ 

ʧʨʝʜʣʘʛʘʣʦʩʴ ʜʦ ʩʠʭ ʧʦʨ. ʄʳ ʥʘʟʳʚʘʝʤ ʙʣʦʢʯʝʡʥ çʤʘʰʠʥʦʡ ʧʨʘʚʜʳè, ʠ ʝʝ ʧʨʠʤʝʥʝʥʠʝ 

ʦʪʥʶʜʴ ʥʝ ʩʚʦʜʠʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʢ ʩʬʝʨʝ ʬʠʥʘʥʩʦʚ. 

ʏʪʦʙʳ ʧʦʥʷʪʴ ʚʘʞʥʦʩʪʴ çʙʦʞʝʩʪʚʝʥʥʦʛʦ ʦʢʘè ʙʣʦʢʯʝʡʥʘ, ʜʘʚʘʡʪʝ ʦʪʚʣʝʯʝʤʩʷ ʦʪ 

ʙʠʪʢʦʠʥʘ ʠ ʚʝʨʥʝʤʩʷ ʢ ʪʨʘʜʠʮʠʦʥʥʦʡ ʙʘʥʢʦʚʩʢʦʡ ʩʠʩʪʝʤʝ. ʀʤʝʥʥʦ ʟʜʝʩʴ ʢʨʦʝʪʩʷ ʤʥʦʞʝʩʪʚʦ 

ʧʨʦʙʣʝʤ, ʜʣʷ ʨʝʰʝʥʠʷ ʢʦʪʦʨʳʭ ʠ ʩʦʟʜʘʚʘʣʘʩʴ ʪʝʭʥʦʣʦʛʠʷ ʙʣʦʢʯʝʡʥ. 

 

ʄʳʣʴʥʳʡ ʧʫʟʳʨʴ 
 

ʆʜʠʥ ʠʟ ʚʝʜʫʱʠʭ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʙʘʥʢʦʚ ʉʐɸ Lehman Brothers ʦʧʫʙʣʠʢʦʚʘʣ 

29 ʷʥʚʘʨʷ 2008 ʛʦʜʘ ʬʠʥʘʥʩʦʚʳʡ ʦʪʯʝʪ ʟʘ 2007 ʬʠʩʢʘʣʴʥʳʡ ʛʦʜ. ʕʪʦʪ ʧʝʨʠʦʜ ʦʢʘʟʘʣʩʷ ʚʧʦʣʥʝ 

ʫʩʧʝʰʥʳʤ ʜʣʷ ʙʘʥʢʘ, ʥʝʩʤʦʪʨʷ ʥʘ ʢʦʣʝʙʘʥʠʷ ʨʳʥʢʘ ʮʝʥʥʳʭ ʙʫʤʘʛ ʠ ʩʧʘʜ ʥʘ ʨʳʥʢʝ 

ʥʝʜʚʠʞʠʤʦʩʪʠ, ʢʦʪʦʨʳʡ ʙʳʣ ʨʘʩʢʘʣʝʥ ʚ ʪʝʯʝʥʠʝ ʤʥʦʛʠʭ ʣʝʪ ʠ ʩʪʘʣ ʛʣʘʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ 

ʜʦʭʦʜʘ ʜʣʷ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʠ ʢʦʤʤʝʨʯʝʩʢʠʭ ʙʘʥʢʦʚ. Lehman Brothers, ʦʩʥʦʚʘʥʥʳʡ 167 ʣʝʪ 
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ʥʘʟʘʜ ʚ ɸʣʘʙʘʤʝ ʠ ʧʨʦʯʥʦ ʟʘʢʨʝʧʠʚʰʠʡʩʷ ʥʘ ʋʦʣʣ-ʩʪʨʠʪ, ʟʘʷʚʠʣ ʦ ʨʝʢʦʨʜʥʦʡ ʚʳʨʫʯʢʝ 

ʚ 59 ʤʠʣʣʠʘʨʜʦʚ ʜʦʣʣʘʨʦʚ ʠ ʯʠʩʪʦʡ ʧʨʠʙʳʣʠ ʚ 4,2 ʤʠʣʣʠʘʨʜʘ15. ʉʫʤʤʳ ʙʦʣʝʝ ʯʝʤ ʚʜʚʦʝ 

ʧʨʝʚʳʰʘʣʠ ʚʳʨʫʯʢʫ ʠ ʜʦʭʦʜ ʯʝʪʳʨʝʭʣʝʪʥʝʡ ʜʘʚʥʦʩʪʠ. ʅʘ ʙʫʤʘʛʝ ʜʝʣʘ ʙʘʥʢʘ ʚʳʛʣʷʜʝʣʠ ʢʘʢ 

ʥʝʣʴʟʷ ʣʫʯʰʝ. 

ɸ ʜʝʚʷʪʴ ʤʝʩʷʮʝʚ ʩʧʫʩʪʷ ʙʘʥʢ ʨʘʟʦʨʠʣʩʷé 

ʀʩʪʦʨʠʷ Lehman Brothers ʫʞʝ ʩʪʘʣʘ ʭʨʝʩʪʦʤʘʪʠʡʥʳʤ ʧʨʠʤʝʨʦʤ ʦʙʤʘʥʫʪʦʛʦ ʜʦʚʝʨʠʷ. 

ɻʠʛʘʥʪ ʩ ʋʦʣʣ-ʩʪʨʠʪ ʦʢʘʟʘʣʩʷ ʙʘʥʢʨʦʪʦʤ ʩ ʯʫʜʦʚʠʱʥʳʤʠ ʜʦʣʛʘʤʠ. ɺʠʜʠʤʦʩʪʴ ʫʩʧʝʭʘ ʜʦʣʛʦʝ 

ʚʨʝʤʷ ʧʦʜʜʝʨʞʠʚʘʣʘ ʣʠʰʴ ʪʝʥʝʚʘʷ ʙʫʭʛʘʣʪʝʨʠʷ ï ʠʥʳʤʠ ʩʣʦʚʘʤʠ, ʙʘʥʢ ʧʦʜʜʝʣʳʚʘʣ 

ʦʪʯʝʪʥʦʩʪʴ. ʀʥʦʛʜʘ ʜʦʣʛʠ ʧʦʧʨʦʩʪʫ ʠʩʯʝʟʘʣʠ ʠʟ ʚʝʜʦʤʦʩʪʝʡ ʢ ʦʪʯʝʪʥʦʤʫ ʩʝʟʦʥʫ. ɺ ʜʨʫʛʠʭ 

ʩʣʫʯʘʷʭ çʪʨʫʜʥʦ ʦʮʝʥʠʚʘʝʤʳʤè ʘʢʪʠʚʘʤ ʧʨʠʧʠʩʳʚʘʣʘʩʴ ʤʥʦʛʦʢʨʘʪʥʦ ʟʘʚʳʰʝʥʥʘʷ 

ʮʝʥʥʦʩʪʴ ï ʢʦʛʜʘ ʞʝ ʧʨʠʰʣʦ ʚʨʝʤʷ ʠʭ ʧʨʦʜʘʚʘʪʴ, ʦʪʢʨʳʣʘʩʴ ʩʪʨʘʰʥʘʷ ʧʨʘʚʜʘ: ʦʥʠ ʥʝ ʠʤʝʣʠ 

ʥʠʢʘʢʦʡ ʮʝʥʳ. 

ʂʨʘʭ 2008 ʛʦʜʘ ʧʦʤʦʛ ʥʘʤ ʤʥʦʛʦʝ ʫʟʥʘʪʴ ʦ ʟʘʢʫʣʠʩʴʝ ʋʦʣʣ-ʩʪʨʠʪ ʠ ʤʘʩʰʪʘʙʘʭ 

ʧʦʜʜʝʣʴʥʦʡ ʦʪʯʝʪʥʦʩʪʠ. ʉʪʦʠʤʦʩʪʴ ʘʢʪʠʚʦʚ (ʚʢʣʶʯʘʷ ʪʝ ʟʣʦʧʦʣʫʯʥʳʝ ʢʨʝʜʠʪʥʦ-ʜʝʬʦʣʪʥʳʝ 

ʩʚʦʧʳ), ʢʦʪʦʨʫʶ ʜʦʣʞʥʳ ʙʳʣʠ ʬʠʢʩʠʨʦʚʘʪʴ ʙʫʭʛʘʣʪʝʨʩʢʠʝ ʜʦʢʫʤʝʥʪʳ, ʦʢʘʟʘʣʘʩʴ ʬʠʢʮʠʝʡ. ʀ 

ʩʘʤʦʝ ʧʦʨʘʟʠʪʝʣʴʥʦʝ ʚ ʜʝʣʝ Lehman Brothers ï ʜʘʞʝ ʥʝ ʬʘʢʪ ʤʦʰʝʥʥʠʯʝʩʪʚʘ, ʘ ʪʦ, ʯʪʦ 

ʙʦʣʴʰʠʥʩʪʚʦ ʬʠʥʘʥʩʦʚʳʭ ʵʢʩʧʝʨʪʦʚ ʙʝʟʦʛʦʚʦʨʦʯʥʦ ʜʦʚʝʨʷʣʠ ʧʦʜʜʝʣʴʥʦʡ ʦʪʯʝʪʥʦʩʪʠ, ʧʦʢʘ 

ʥʝ ʩʪʘʣʦ ʩʣʠʰʢʦʤ ʧʦʟʜʥʦ. 

ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʠ ʮʝʥʪʨʦʙʘʥʢʠ ʚʩʝʛʦ ʤʠʨʘ ʧʦʪʨʘʪʠʣʠ ʪʨʠʣʣʠʦʥʳ ʥʘ ʚʳʭʦʜ ʠʟ ʢʨʠʟʠʩʘ, 

ʥʦ, ʧʦ ʩʫʪʠ, ʚʩʝʛʦ ʣʠʰʴ ʚʝʨʥʫʣʠʩʴ ʥʘ ʠʩʭʦʜʥʳʝ ʧʦʟʠʮʠʠ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʥʝʚʝʨʥʦ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʣʠ ʧʨʦʙʣʝʤʫ. ʉʦʛʣʘʩʥʦ ʦʙʱʝʧʨʠʥʷʪʦʤʫ ʤʥʝʥʠʶ, ʧʨʦʠʟʦʰʝʣ ʢʨʠʟʠʩ 

ʣʠʢʚʠʜʥʦʩʪʠ ʠ ʨʳʥʦʢ ʨʫʭʥʫʣ ʠʟ-ʟʘ ʥʝʭʚʘʪʢʠ ʢʨʘʪʢʦʩʨʦʯʥʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ. ɽʩʣʠ ʚʘʤ 

ʢʦʛʜʘ-ʣʠʙʦ ʥʝ ʭʚʘʪʘʣʦ ʧʘʨʳ ʩʦʪʝʥ ʜʦʣʣʘʨʦʚ, ʯʪʦʙʳ ʟʘʧʣʘʪʠʪʴ ʧʦ ʝʞʝʤʝʩʷʯʥʳʤ ʩʯʝʪʘʤ, ʚʳ 

ʟʥʘʝʪʝ, ʢʘʢ ʵʪʦ ʙʳʚʘʝʪ. ʅʘ ʩʘʤʦʤ ʜʝʣʝ ʙʘʥʢʠ ʙʫʢʚʘʣʴʥʦ çʩʠʜʝʣʠè ʥʘ ʪʨʠʣʣʠʦʥʘʭ ʷʢʦʙʳ 

ʮʝʥʥʳʭ ʘʢʪʠʚʦʚ, ʢʦʪʦʨʳʝ ʥʘ ʧʦʚʝʨʢʫ ʦʢʘʟʘʣʠʩʴ ʧʫʩʪʳʰʢʦʡ. ʆʥʠ ʧʨʦʩʪʦ ʥʘʟʥʘʯʘʣʠ ʠʤ 

ʧʨʦʠʟʚʦʣʴʥʫʶ, ʥʠʯʝʤ ʥʝ ʦʙʦʩʥʦʚʘʥʥʫʶ ʩʪʦʠʤʦʩʪʴ ʠ ʚʥʦʩʠʣʠ ʟʘʚʳʰʝʥʥʳʝ ʮʠʬʨʳ ʚ 

ʜʦʢʫʤʝʥʪʳ. ɸ ʤʳ ʚʝʨʠʣʠ ʣʠʧʦʚʳʤ ʙʫʤʘʛʘʤ, ʧʦʪʦʤʫ ʯʪʦ ʧʨʠʚʳʢʣʠ ʜʦʚʝʨʷʪʴ ʨʝʧʫʪʘʮʠʠ 

ʢʨʫʧʥʳʭ ʙʘʥʢʦʚ. ʀʩʪʠʥʥʘʷ ʧʨʦʙʣʝʤʘ ʟʘʢʣʶʯʘʣʘʩʴ ʥʝ ʚ ʣʠʢʚʠʜʥʦʩʪʠ ʠ ʥʝ ʚ ʧʘʜʝʥʠʠ ʨʳʥʢʘ, ʘ 

ʚ ʦʙʤʘʥʫʪʦʤ ʜʦʚʝʨʠʠ. ʂʦʛʜʘ ʦʙʤʘʥ ʚʩʢʨʳʣʩʷ, ʝʛʦ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʙʱʝʩʪʚʦ ï ʚʢʣʶʯʘʷ 

ʧʦʣʠʪʠʯʝʩʢʠʡ ʨʘʩʢʦʣ ï ʦʢʘʟʘʣʦʩʴ ʨʘʟʨʫʰʠʪʝʣʴʥʳʤ. 

ʇʦʩʣʝ ʢʨʠʟʠʩʘ ʚʣʘʩʪʠ ʢʣʷʣʠʩʴ, ʯʪʦ ʚʟʷʣʠ ʩʠʪʫʘʮʠʶ ʧʦʜ ʢʦʥʪʨʦʣʴ: ʧʨʠʥʷʣʠ ʥʦʚʳʝ 

ʟʘʢʦʥʳ, ʯʪʦʙʳ ʦʛʨʘʥʠʯʠʪʴ ʧʦʣʥʦʤʦʯʠʷ ʙʘʥʢʦʚ ʠ ʦʛʨʘʜʠʪʴ ʚʢʣʘʜʯʠʢʦʚ ʦʪ ʩʧʝʢʫʣʷʮʠʡ. ʆʜʥʘʢʦ 

ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʨʷʜʦʚʳʭ ʛʨʘʞʜʘʥ ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʚʩʝʛʦ ʣʠʰʴ ʚʳʪʘʱʠʣʦ ʙʘʥʢʠ ʠ ʢʦʨʧʦʨʘʮʠʠ ʠʟ 

ʜʦʣʛʦʚʦʡ ʷʤʳ. ʅʘʢʦʧʠʚʰʝʝʩʷ ʥʝʜʦʚʦʣʴʩʪʚʦ ʚʳʣʠʣʦʩʴ ʚ ʚʠʜʝ ʧʨʦʪʝʩʪʥʦʛʦ çɼʚʠʞʝʥʠʷ 

ʯʘʝʧʠʪʠʷè ʠ çɿʘʭʚʘʪʠ ʋʦʣʣ-ʩʪʨʠʪè. ɿʘ ʧʨʦʰʝʜʰʠʝ ʩ ʪʝʭ ʧʦʨ ʛʦʜʳ ʦʙʱʝʩʪʚʝʥʥʦʝ ʜʦʚʝʨʠʝ ʢ 

ʧʨʘʚʷʱʠʤ ʢʨʫʛʘʤ ʪʘʢ ʠ ʥʝ ʚʦʩʩʪʘʥʦʚʠʣʦʩʴ. ɿʘ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘʤʠ ʜʘʣʝʢʦ ʭʦʜʠʪʴ ʥʝ ʥʘʜʦ: 

ʚʧʦʣʥʝ ʜʦʩʪʘʪʦʯʥʦ ʠʟʙʨʘʥʠʷ ʟʚʝʟʜʳ ʪʝʣʝʰʦʫ ʚ ʧʨʝʟʠʜʝʥʪʳ ʉʐɸ. ɺʦʟʤʦʞʥʦ, ʧʨʦʪʝʩʪʥʘʷ 

ʛʘʣʦʯʢʘ ʥʘʧʨʦʪʠʚ ʬʘʤʠʣʠʠ ʊʨʘʤʧʘ ʠ ʧʦʟʚʦʣʷʣʘ ʠʟʙʠʨʘʪʝʣʶ ʚʳʡʪʠ ʠʟ ʢʘʙʠʥʢʠ ʩ ʧʨʠʷʪʥʳʤ 

ʦʩʦʟʥʘʥʠʝʤ, ʯʪʦ ʦʥ ʫʪʝʨ ʥʦʩ ʵʣʠʪʘʤ. ʆʜʥʘʢʦ ʫʞʝ ʩʝʡʯʘʩ ʚʧʦʣʥʝ ʦʯʝʚʠʜʥʦ (ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, 

ʥʘʤ), ʯʪʦ ʚʩʷ ʧʨʦʛʨʘʤʤʘ ʊʨʘʤʧʘ ï ʥʝ ʙʦʣʝʝ ʯʝʤ ʪʝ ʞʝ ʜʨʝʚʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠʜʝʠ, ʪʦʣʴʢʦ 

ʯʫʪʴ-ʯʫʪʴ ʧʦʜʦʛʨʝʪʳʝ ʠ ʧʦʜʘʥʥʳʝ ʧʦʜ ʦʩʪʨʳʤ ʩʦʫʩʦʤ. ʄʳ ʥʠʢʫʜʘ ʥʝ ʩʜʚʠʥʫʣʠʩʴ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ 2008 ʛʦʜʦʤ. 

 

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʬʝʨ ʘʤʝʨʠʢʘʥʩʢʘʷ ʵʢʦʥʦʤʠʢʘ ʚʦʩʩʪʘʥʦʚʠʣʘʩʴ ï ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ 

ʙʝʟʨʘʙʦʪʠʮʘ ʜʦʩʪʠʛʣʘ ʨʝʢʦʨʜʥʦ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ, ʘ ʠʥʜʝʢʩ ɼʦʫ ï ɼʞʦʥʩʘ ʚʟʣʝʪʝʣ ʜʦ 

ʥʝʙʳʚʘʣʳʭ ʚʳʩʦʪ. ʅʦ ʨʘʟʚʠʪʠʝ ʧʨʦʠʩʭʦʜʠʪ ʢʨʘʡʥʝ ʥʝʨʘʚʥʦʤʝʨʥʦ: ʨʦʩʪ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ ʚ 

ʙʦʛʘʪʝʡʰʠʭ ʢʨʫʛʘʭ ʰʝʩʪʠʢʨʘʪʥʦ ʧʨʝʚʳʰʘʝʪ ʨʦʩʪ ʜʦʭʦʜʦʚ ʩʨʝʜʥʝʛʦ ʢʣʘʩʩʘ; ʩ ʙʝʜʥʝʡʰʠʤʠ 

ʩʣʦʷʤʠ ʥʘʩʝʣʝʥʠʷ ʨʘʟʨʳʚ ʝʱʝ ʙʦʣʴʰʝ. ʊʘʢʘʷ ʜʠʥʘʤʠʢʘ ʩʦʭʨʘʥʷʝʪʩʷ ʜʝʩʷʪʠʣʝʪʠʷʤʠ, ʥʦ ʝʝ 

                                                 
15 Cʤ.: Lehman Brothers Holdings, Inc., ñAnnual Report Pursuant to Section 13 or 15(d) of the Securities Exchange 

Act of 1934 for the Fiscal Year Ended November 30, 2007,ò United States Securities and Exchange Commission, 

https://www.sec.gov/Archives/edgar/data/806085/000110465908005476/a08-3530_110k.htm. 
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ʫʩʫʛʫʙʠʣ ʬʠʥʘʥʩʦʚʳʡ ʢʨʠʟʠʩ ʠ ʧʦʣʠʪʠʯʝʩʢʘʷ ʩʪʨʘʪʝʛʠʷ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʧʦʜʜʝʨʞʢʫ 

ʬʠʥʘʥʩʦʚʳʭ ʨʳʥʢʦʚ, ʛʜʝ ʜʝʨʞʘʪ ʘʢʪʠʚʳ ʙʦʛʘʪʝʡʰʠʝ ʩʣʦʠ ʥʘʩʝʣʝʥʠʷ. ɺʦʪ ʧʦʯʝʤʫ ʤʥʦʛʠʝ 

ʘʤʝʨʠʢʘʥʮʳ (ʜʘ ʠ ʛʨʘʞʜʘʥʝ ʜʨʫʛʠʭ ʩʪʨʘʥ) ʯʫʚʩʪʚʫʶʪ, ʯʪʦ ʦʙʤʘʥʫʪʳ ʪʝʤʠ ʞʝ ʩʪʨʫʢʪʫʨʘʤʠ, 

ʢʦʪʦʨʳʝ ʚ ʍʍ ʩʪʦʣʝʪʠʠ ʦʙʝʩʧʝʯʠʚʘʣʠ ʧʨʦʛʨʝʩʩ ʠ ʧʨʦʮʚʝʪʘʥʠʝ. ʕʪʦ ʦʪʯʝʪʣʠʚʦ ʚʠʜʥʦ ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʤʘʩʰʪʘʙʥʦʛʦ ʩʦʮʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʦʛʦ 

ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤ ʮʝʥʪʨʦʤ Pew Research, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʳʤ ʫʨʦʚʝʥʴ ʜʦʚʝʨʠʷ ʘʤʝʨʠʢʘʥʮʝʚ 

ʢ ʧʨʘʚʠʪʝʣʴʩʪʚʫ ʜʦʩʪʠʛ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʤʠʥʠʤʫʤʘ (ʦʢʦʣʦ 20 ʧʨʦʮʝʥʪʦʚ ʚ ʤʘʝ 2017 ʛʦʜʘ)16. 

ɼʨʫʛʦʡ ʦʧʨʦʩ, ʧʨʦʚʝʜʝʥʥʳʡ ʄʝʞʜʫʥʘʨʦʜʥʳʤ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤ ʮʝʥʪʨʦʤ ɻʵʣʣʘʧʘ, ʧʦʢʘʟʘʣ, 

ʯʪʦ ʣʠʰʴ 12 ʧʨʦʮʝʥʪʦʚ ʛʨʘʞʜʘʥ ʉʐɸ ʜʦʚʝʨʷʣʠ ʂʦʥʛʨʝʩʩʫ ʚ 2017 ʛʦʜʫ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ 

ʥʠʞʝ 40 ʧʨʦʮʝʥʪʦʚ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ ʚ 1979-ʤ. ʇʨʝʩʩʝ ʜʦʚʝʨʷʶʪ 27 ʧʨʦʮʝʥʪʦʚ ʘʤʝʨʠʢʘʥʮʝʚ, 

ʪʦʛʜʘ ʢʘʢ 38 ʣʝʪ ʥʘʟʘʜ ʝʡ ʜʦʚʝʨʷʣ 51 ʧʨʦʮʝʥʪ. ɼʦʚʝʨʠʝ ʢ ʢʨʫʧʥʳʤ ʢʦʤʧʘʥʠʷʤ ʠʩʧʳʪʳʚʘʝʪ 

21 ʧʨʦʮʝʥʪ ʛʨʘʞʜʘʥ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 32 ʧʨʦʮʝʥʪʘʤʠ ʚ 1979 ʛʦʜʫ17. 

ʉʝʡʯʘʩ, ʢʦʛʜʘ ʤʳ ʧʠʰʝʤ ʵʪʫ ʢʥʠʛʫ, ʜʘʞʝ ʚʧʦʣʥʝ ʣʦʷʣʴʥʳʝ ʨʝʩʧʫʙʣʠʢʘʥʮʳ ʟʘʜʘʶʪʩʷ 

ʚʦʧʨʦʩʦʤ, ʢʘʢ ɼʦʥʘʣʴʜ ʊʨʘʤʧ ʚʦʦʙʱʝ ʤʦʛ ʩʪʘʪʴ ʧʨʝʟʠʜʝʥʪʦʤ ʠ ʧʦʯʝʤʫ ʩʪʦʣʴʢʦ ʣʶʜʝʡ 

ʧʦʧʘʣʦʩʴ ʥʘ ʫʜʦʯʢʫ ʦʪʢʨʦʚʝʥʥʦʡ ʜʝʟʠʥʬʦʨʤʘʮʠʠ ʠ ʪʝʦʨʠʠ ʟʘʛʦʚʦʨʘ. ʊʨʘʤʧ ï ʦʪʲʷʚʣʝʥʥʳʡ 

ʣʞʝʮ; ʦʥ ʣʞʝʪ ʜʘʞʝ ʪʦʛʜʘ, ʢʦʛʜʘ ʚʩʝ ʬʘʢʪʳ, ʦʧʨʦʚʝʨʛʘʶʱʠʝ ʝʛʦ ʩʣʦʚʘ, ʥʘʣʠʮʦ. ʅʦ ʝʩʪʴ 

ʧʨʦʙʣʝʤʳ ʠ ʧʦʩʝʨʴʝʟʥʝʝ: ʚ ʤʠʨʝ, ʛʜʝ ʩʢʦʤʧʨʦʤʝʪʠʨʦʚʘʥʦ ʩʘʤʦ ʧʦʥʷʪʠʝ ʜʦʚʝʨʠʷ, ʛʜʝ ʫʞʝ ʥʝ 

ʨʘʙʦʪʘʶʪ ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʝ ʩʪʨʫʢʪʫʨʳ, ʘ ʢʦʤʧʘʥʠʠ, ʢʦʪʦʨʳʝ ʨʘʥʴʰʝ ʛʘʨʘʥʪʠʨʦʚʘʣʠ 

ʧʦʞʠʟʥʝʥʥʦʝ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʦ, ʪʝʧʝʨʴ ʧʝʨʝʥʦʩʷʪ ʨʘʙʦʯʠʝ ʤʝʩʪʘ ʟʘ ʨʫʙʝʞ ʠʣʠ ʦʪʜʘʶʪ ʠʭ 

ʨʦʙʦʪʘʤ, ʣʦʞʴ ʊʨʘʤʧʘ ʢʘʞʝʪʩʷ ʧʫʩʪʷʢʦʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʤ ʦʙʤʘʥʦʤ 

ʠʟʙʠʨʘʪʝʣʝʡ. ʅʝʢʦʛʜʘ ʥʘʜʝʞʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʘʛʝʥʪʩʪʚʘ ʪʝʧʝʨʴ ʚʳʥʫʞʜʝʥʳ 

ʢʦʥʢʫʨʠʨʦʚʘʪʴ ʩ ʩʦʤʥʠʪʝʣʴʥʳʤʠ ʠʥʪʝʨʥʝʪ-ʠʩʪʦʯʥʠʢʘʤʠ, ʧʨʠʯʝʤ ʠ ʪʝʭ ʠ ʜʨʫʛʠʭ ʨʝʛʫʣʷʨʥʦ 

ʦʙʚʠʥʷʶʪ ʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ çʬʝʡʢʦʚʳʭ ʥʦʚʦʩʪʝʡè. ɿʘʧʘʩʳ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʜʦʚʝʨʠʷ ʢ 

ʦʬʠʮʠʘʣʴʥʳʤ ʠʥʩʪʘʥʮʠʷʤ ʠʩʪʦʱʘʶʪʩʷ, ʠ ʙʝʟ ʫʨʝʛʫʣʠʨʦʚʘʥʠʷ ʵʪʦʡ ʩʠʪʫʘʮʠʠ ʥʘʰʘ 

ʜʝʤʦʢʨʘʪʠʷ ʧʘʜʝʪ ʞʝʨʪʚʦʡ ʧʦʣʠʪʠʢʦʚ ʠ ʉʄʀ, ʢʦʪʦʨʳʝ ʛʦʚʦʨʷʪ ʠʤ ʨʦʚʥʦ ʪʦ, ʯʪʦ ʪʝ ʭʦʪʷʪ 

ʫʩʣʳʰʘʪʴ. 

ɼʦʚʝʨʠʝ ï ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʢ ʦʙʱʝʩʪʚʝʥʥʳʤ ʠʥʩʪʠʪʫʪʘʤ ï ʮʝʥʥʝʡʰʠʡ ʩʦʮʠʘʣʴʥʳʡ 

ʨʝʩʫʨʩ, ʥʘʩʪʦʷʱʘʷ ʩʤʘʟʢʘ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʂʦʛʜʘ ʵʪʦʪ ʤʝʭʘʥʠʟʤ ʨʘʙʦʪʘʝʪ, ʤʳ 

ʧʨʠʥʠʤʘʝʤ ʝʛʦ ʢʘʢ ʜʦʣʞʥʦʝ ï ʪʝʨʧʝʣʠʚʦ ʞʜʝʤ ʚ ʦʯʝʨʝʜʠ, ʩʦʙʣʶʜʘʝʤ ʧʨʘʚʠʣʘ ʜʦʨʦʞʥʦʛʦ 

ʜʚʠʞʝʥʠʷ, ʧʦʣʘʛʘʷ, ʯʪʦ ʠ ʦʩʪʘʣʴʥʳʝ ʜʝʣʘʶʪ ʪʦ ʞʝ ʩʘʤʦʝ. ɼʦʚʝʨʠʝ, ʢʦʪʦʨʦʝ ʩʪʦʠʪ ʟʘ ʥʘʰʠʤ 

ʢʦʥʪʘʢʪʦʤ ʩ ʦʢʨʫʞʘʶʱʠʤʠ, ʜʘʞʝ ʥʝ ʬʠʢʩʠʨʫʝʪʩʷ ʚ ʥʘʰʝʤ ʩʦʟʥʘʥʠʠ. ʅʦ ʢʦʛʜʘ ʜʦʚʝʨʠʷ ʥʝʪ, 

ʤʠʨ ʚ ʙʫʢʚʘʣʴʥʦʤ ʩʤʳʩʣʝ ʥʘʯʠʥʘʝʪ ʨʫʰʠʪʴʩʷ. ʉʝʛʦʜʥʷ ʵʪʦ ʦʩʦʙʝʥʥʦ ʟʘʤʝʪʥʦ ʥʘ ʧʨʠʤʝʨʝ 

ʪʘʢʠʭ ʩʪʨʘʥ, ʢʘʢ ɺʝʥʝʩʫʵʣʘ, ʛʜʝ ʥʘʩʝʣʝʥʠʝ ʫʪʨʘʪʠʣʦ ʚʝʨʫ ʚ ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʠ ʚʳʧʫʩʢʘʝʤʳʝ ʠʤ 

ʜʝʥʴʛʠ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʛʠʧʝʨʠʥʬʣʷʮʠʠ, ʜʝʬʠʮʠʪʫ ʪʦʚʘʨʦʚ, ʛʦʣʦʜʫ, ʥʘʩʠʣʠʶ, ʚʦʦʨʫʞʝʥʥʳʤ 

ʧʨʦʪʝʩʪʘʤ ʠ ʧʦʣʥʦʤʫ ʩʦʮʠʘʣʴʥʦʤʫ ʭʘʦʩʫ. ʅʦ ʧʦʭʦʞʠʝ ʪʝʥʜʝʥʮʠʠ, ʭʦʪʴ ʠ ʟʘʚʫʘʣʠʨʦʚʘʥʥʳʝ, 

ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʠ ʚ ʟʘʧʘʜʥʦʤ ʤʠʨʝ. ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʠ ʮʝʥʪʨʦʙʘʥʢʠ ʧʳʪʘʶʪʩʷ 

ʧʨʠʚʣʝʯʴ ʠʥʚʝʩʪʠʮʠʠ ʠ ʩʦʟʜʘʪʴ ʨʘʙʦʯʠʝ ʤʝʩʪʘ, ʧʝʯʘʪʘʷ ʜʝʥʴʛʠ ʠʣʠ ʥʘʜʝʣʷʷ ʥʦʚʳʤʠ 

ʧʨʠʚʠʣʝʛʠʷʤʠ ʩʤʝʞʥʳʝ ʩʪʨʫʢʪʫʨʳ, ʛʨʘʞʜʘʥʝ ʥʘʯʠʥʘʶʪ ʚʳʨʘʞʘʪʴ ʥʝʜʦʚʝʨʠʝ ʛʦʩʫʜʘʨʩʪʚʫ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ ʉʐɸ ʧʦʣʫʯʠʣʠ ɼʦʥʘʣʴʜʘ ʊʨʘʤʧʘ, ʘ ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ ï Brexit. 

ɽʱʝ ʦʜʥʠʤ ʧʦʩʣʝʜʩʪʚʠʝʤ ʩʪʘʣʘ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʜʠʩʬʫʥʢʮʠʷ. ʂʦʛʜʘ ʣʶʜʠ ʥʝ ʜʦʚʝʨʷʶʪ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ, ʦʥʠ ʧʨʝʜʧʦʯʠʪʘʶʪ ʥʝ ʨʠʩʢʦʚʘʪʴ ï ʪʦ ʝʩʪʴ ʥʝ ʪʨʘʪʠʪʴ ʜʝʥʴʛʠ. ʆʪ 

ʵʪʦʛʦ ʩʪʨʘʜʘʝʪ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ. 

ʇʨʦʙʣʝʤʘ ʜʦʚʝʨʠʷ ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥʘ ʩ ʨʝʝʩʪʨʘʤʠ ʠ ʚʝʜʝʥʠʝʤ ʫʯʝʪʥʳʭ ʟʘʧʠʩʝʡ. ʏʪʦʙʳ 

ʧʦʥʷʪʴ ʵʪʫ ʩʚʷʟʴ, ʦʙʨʘʪʠʤʩʷ ʢ ʤʘʣʦʠʟʚʝʩʪʥʦʡ ʠʩʪʦʨʠʠ ʦʜʥʦʛʦ ʤʦʥʘʭʘ-ʬʨʘʥʮʠʩʢʘʥʮʘ. ɹʫʜʫʯʠ 

ʩʪʨʘʩʪʥʳʤ ʣʶʙʠʪʝʣʝʤ ʤʘʪʝʤʘʪʠʢʠ, ʦʥ ʨʘʟʨʘʙʦʪʘʣ ʩʠʩʪʝʤʫ, ʢʦʪʦʨʘʷ ʧʦʤʦʛʣʘ ɽʚʨʦʧʝ ʚʳʡʪʠ ʠʟ 

ʪʴʤʳ ʉʨʝʜʥʝʚʝʢʦʚʴʷ ʚ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ, ʯʝʤ ʙʘʥʢʠʨʳ ʄʝʜʠʯʠ, ʬʠʥʘʥʩʠʨʦʚʘʚʰʠʝ 

                                                 
16  ʉʤ.: Pew Research Center, ñPublic Trust in Government: 1958ï2017,ò May 3, 2017, 

http://www.people-press.org/2017/05/03/public-trust-in-government-1958-2017/. 

 

17 ʉʤ.: Gallup, ñConfidence in Institutions,ò http://www.gallup.com/poll/1597/confidence-institutions.aspx. 
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ʨʦʩʪ ʝʚʨʦʧʝʡʩʢʠʭ ʜʝʨʞʘʚ. ʆʪ ʵʪʦʡ ʠʩʪʦʨʠʠ ʤʦʞʥʦ ʧʨʦʪʷʥʫʪʴ ʥʠʪʴ ʢ Lehman Brothers ʠ 

ʨʘʩʩʤʦʪʨʝʪʴ, ʢʘʢ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ ʩʠʩʪʝʤʳ ʫʯʝʪʘ ï ʪʘʢʠʝ ʢʘʢ ʙʣʦʢʯʝʡʥ ï ʧʦʤʦʛʘʶʪ 

ʦʙʱʝʩʪʚʫ ʚ ʢʨʠʟʠʩʥʦʡ ʩʠʪʫʘʮʠʠ. 

 

ʀʩʪʠʥʘ, ʜʦʚʝʨʠʝ ʠ ʨʝʝʩʪʨʳ 
 

ʂʘʢ ʪʘʢ ʧʦʣʫʯʠʣʦʩʴ, ʯʪʦ ʢʦʤʧʘʥʠʷ ʟʘʨʘʙʦʪʘʣʘ 4,2 ʤʠʣʣʠʘʨʜʘ ʜʦʣʣʘʨʦʚ ʚ ʦʜʠʥ ʛʦʜ ʠ 

ʦʙʘʥʢʨʦʪʠʣʘʩʴ ʥʘ ʩʣʝʜʫʶʱʠʡ? ɼʝʣʦ ʥʝ ʪʦʣʴʢʦ ʚ ʧʦʜʪʘʩʦʚʢʝ ʦʪʯʝʪʥʦʩʪʠ, ʢʦʪʦʨʦʡ ʟʘʥʠʤʘʣʩʷ ʙʘʥʢ 

Lehman Brothers, ʥʦ ʠ ʚ ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʠ ʜʦʚʝʨʠʝʤ ʘʢʮʠʦʥʝʨʦʚ, ʨʝʛʫʣʷʪʦʨʦʚ ʠ ʰʠʨʦʢʦʡ 

ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ. ɽʩʣʠ ʛʦʚʦʨʠʪʴ ʦʙ ʦʪʯʝʪʥʦʩʪʠ, ʪʦ ʨʫʢʦʚʦʜʩʪʚʦ ʙʘʥʢʘ ʧʨʠʙʝʛʣʦ ʢ ʙʝʩʯʠʩʣʝʥʥʳʤ 

ʫʣʦʚʢʘʤ, ʯʪʦʙʳ çʥʘʚʝʩʪʠ ʢʨʘʩʦʪʫè ʚ ʢʥʠʛʘʭ ʠ ʚʝʜʦʤʦʩʪʷʭ ð ʢʣʶʯʝʚʳʭ ʬʠʥʘʥʩʦʚʳʭ ʜʦʢʫʤʝʥʪʘʭ, 

ʥʘ ʢʦʪʦʨʳʝ ʧʦʣʘʛʘʶʪʩʷ ʠʥʚʝʩʪʦʨʳ ʠ ʧʨʦʯʠʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʝ ʣʠʮʘ, ʯʪʦʙʳ ʦʮʝʥʠʪʴ ʚʦʟʤʦʞʥʳʝ 

ʨʠʩʢʠ. ʅʘʧʨʠʤʝʨ, ʚ ʢʦʥʮʝ ʢʚʘʨʪʘʣʘ ʙʫʭʛʘʣʪʝʨʳ Lehman Brothers ʫʙʠʨʘʣʠ ʤʠʣʣʠʘʨʜʳ ʜʦʣʣʘʨʦʚ 

ʜʦʣʛʘ ʠʟ ʙʘʣʘʥʩʦʚʦʛʦ ʦʪʯʝʪʘ ʠ ʧʨʷʪʘʣʠ ʠʭ ʥʘ ʚʨʝʤʝʥʥʳʭ ʩʯʝʪʘʭ ʜʣʷ ʩʜʝʣʦʢ ʈɽʇʆ 

(ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʢʨʘʪʢʦʩʨʦʯʥʳʭ ʟʘʡʤʦʚ, ʘ ʚʦʚʩʝ ʥʝ ʜʣʷ ʩʦʢʨʳʪʠʷ ʜʦʣʛʦʚ) [5]. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʦʪʯʝʪʳ ʧʦʢʘʟʳʚʘʣʠ ʙʦʣʝʝ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʬʠʥʘʥʩʦʚʦʡ ʟʘʚʠʩʠʤʦʩʪʠ, ʯʝʤ ʥʘ ʩʘʤʦʤ ʜʝʣʝ. ʇʦ 

ʦʢʦʥʯʘʥʠʠ ʦʪʯʝʪʥʦʛʦ ʧʝʨʠʦʜʘ ʜʦʣʛʠ ʩʥʦʚʘ ʚʧʠʩʳʚʘʣʠ ʚ ʢʥʠʛʠ. ɺ ʩʫʱʥʦʩʪʠ, ʙʘʥʢ ʚʝʣ ʜʚʘ ʚʠʜʘ 

ʜʦʢʫʤʝʥʪʘʮʠʠ: ʦʜʥʫ ʜʣʷ ʧʫʙʣʠʢʠ, ʘ ʚʪʦʨʫʶ ð ʜʣʷ ʚʥʫʪʨʝʥʥʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ. ɹʦʣʴʰʠʥʩʪʚʦ 

ʧʨʠʥʠʤʘʣʦ ʧʫʙʣʠʯʥʫʶ ʙʫʭʛʘʣʪʝʨʠʶ (ʙʘʥʢʦʚʩʢʫʶ ʚʝʨʩʠʶ çʧʨʘʚʜʳè) ʥʘ ʚʝʨʫ. ʄʦʰʝʥʥʠʯʝʩʪʚʦ 

ʦʙʥʘʨʫʞʠʣʦʩʴ ʚ ʩʝʥʪʷʙʨʝ 2008 ʛʦʜʘ. ʆʜʥʘʢʦ ʢʦʨʝʥʴ ʧʨʦʙʣʝʤʳ ð ʚ ʩʣʝʧʦʤ ʜʦʚʝʨʠʠ 

ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʢ ʙʘʥʢʫ. ʀ ʵʪʦ ʧʨʦʙʣʝʤʘ ʚʝʨʳ ð ʚ ʙʫʢʚʘʣʴʥʦʤ ʩʤʳʩʣʝ ʩʣʦʚʘ, ð ʥʘʩʯʠʪʳʚʘʶʱʘʷ 

ʫʞʝ ʤʥʦʛʦ ʚʝʢʦʚ. 

ɼʚʦʡʥʘʷ ʙʫʭʛʘʣʪʝʨʠʷ ʨʘʩʧʨʦʩʪʨʘʥʠʣʘʩʴ ʚ ɽʚʨʦʧʝ ʢ ʢʦʥʮʫ XV ʩʪʦʣʝʪʠʷ [6]. ɹʦʣʴʰʠʥʩʪʚʦ 

ʠʩʪʦʨʠʢʦʚ ʩʭʦʜʷʪʩʷ ʚʦ ʤʥʝʥʠʠ, ʯʪʦ ʦʥʘ ʧʦʜʛʦʪʦʚʠʣʘ ʧʦʯʚʫ ʜʣʷ ʨʘʩʮʚʝʪʘ ʈʝʥʝʩʩʘʥʩʘ ʠ ʟʘʨʦʞʜʝʥʠʷ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʢʘʧʠʪʘʣʠʟʤʘ. ʏʪʦ ʤʝʥʝʝ ʧʦʥʷʪʥʦ, ʪʘʢ ʵʪʦ ʧʦʯʝʤʫ ʪʘʢ ʧʦʣʫʯʠʣʦʩʴ. ʂʘʢ ʥʝʯʪʦ ʩʪʦʣʴ 

ʦʙʳʜʝʥʥʦʝ ʠ ʩʢʫʯʥʦʝ, ʢʘʢ ʙʫʭʛʘʣʪʝʨʩʢʘʷ ʢʥʠʛʘ, ʤʦʛʣʦ ʧʨʦʠʟʚʝʩʪʠ ʢʫʣʴʪʫʨʥʫʶ ʨʝʚʦʣʶʮʠʶ 

ʚ ɽʚʨʦʧʝ? 

ɿʘ ʧʨʦʰʝʜʰʠʝ ʧʦʯʪʠ ʩʝʤʴ ʩʪʦʣʝʪʠʡ ʤʳ ʩʪʘʣʠ ʦʪʦʞʜʝʩʪʚʣʷʪʴ (ʚ ʢʦʣʣʝʢʪʠʚʥʦʤ 

ʙʝʩʩʦʟʥʘʪʝʣʴʥʦʤ) ʬʠʥʘʥʩʦʚʳʝ ʦʪʯʝʪʳ ʩ ʩʘʤʦʡ ʠʩʪʠʥʦʡ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʤʳ ʩʦʤʥʝʚʘʝʤʩʷ ʚ 

ʙʣʘʛʦʥʘʜʝʞʥʦʩʪʠ ʩʦʠʩʢʘʪʝʣʷ, ʪʦ ʧʝʨʚʳʤ ʜʝʣʦʤ ʟʘʛʣʷʜʳʚʘʝʤ ʚ ʚʳʧʠʩʢʫ ʩ ʝʛʦ ʩʯʝʪʘ ð ʚ 

ʧʝʨʩʦʥʘʣʴʥʳʡ ʙʘʣʘʥʩ. ʂʦʛʜʘ ʢʦʤʧʘʥʠʷ ʭʦʯʝʪ ʧʨʠʚʣʝʯʴ ʢʘʧʠʪʘʣ ʠʟ ʰʠʨʦʢʠʭ ʠʩʪʦʯʥʠʢʦʚ, ʦʥʘ 

ʜʦʣʞʥʘ ʧʨʝʜʦʩʪʘʚʠʪʴ ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʠʥʚʝʩʪʦʨʘʤ ʜʦʩʪʫʧ ʢ ʩʚʦʝʡ ʦʪʯʝʪʥʦʩʪʠ. ʏʪʦʙʳ ʫʜʝʨʞʘʪʴʩʷ 

ʥʘ ʨʳʥʢʝ, ʝʡ ʥʫʞʥʳ ʙʫʭʛʘʣʪʝʨʳ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʨʝʛʫʣʷʨʥʦ ʟʘʚʝʨʷʪʴ ʵʪʫ ʦʪʯʝʪʥʦʩʪʴ. ʇʨʦʟʨʘʯʥʘʷ, 

ʪʱʘʪʝʣʴʥʦ ʟʘʧʦʣʥʝʥʥʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ ð ʵʪʦ ʩʚʷʪʳʥʷ ʙʠʟʥʝʩʘ. 

ɺʦʩʭʦʞʜʝʥʠʝ ʢʦʥʪʦʨʩʢʦʡ ʢʥʠʛʠ ʜʦ ʩʪʘʪʫʩʘ ʥʦʩʠʪʝʣʷ ʠʩʪʠʥʳ ʟʘʥʷʣʦ ʥʝʩʢʦʣʴʢʦ ʚʝʢʦʚ 

ʠ ʥʘʯʘʣʦʩʴ ʩ ʦʪʢʨʦʚʝʥʥʦʡ ʚʨʘʞʜʝʙʥʦʩʪʠ, ʚʳʢʘʟʳʚʘʝʤʦʡ ʝʚʨʦʧʝʡʩʢʠʤʠ ʭʨʠʩʪʠʘʥʘʤʠ 

ʨʦʩʪʦʚʱʠʢʘʤ ʜʦ ʧʦʷʚʣʝʥʠʷ ʩʠʩʪʝʤʳ ʜʚʦʡʥʦʡ ʟʘʧʠʩʠ. ɺ ʜʨʝʚʥʠʭ ʮʠʚʠʣʠʟʘʮʠʷʭ ʢ ʟʘʡʤʘʤ 

ʦʪʥʦʩʠʣʠʩʴ ʚʧʦʣʥʝ ʫʚʘʞʠʪʝʣʴʥʦ. ʆʙʱʠʡ ʪʦʥ ʟʘʜʘʣʠ ʚʘʚʠʣʦʥʷʥʝ: ʚ ʂʦʜʝʢʩʝ ʍʘʤʤʫʨʘʧʠ 

ʧʨʦʧʠʩʘʥʳ ʧʨʘʚʠʣʘ ʚʳʜʘʯʠ ʠ ʚʦʟʚʨʘʪʘ ʩʩʫʜ, ʘ ʪʘʢʞʝ ʤʝʨʳ, ʢʦʪʦʨʳʝ ʧʦʣʘʛʘʣʦʩʴ ʧʨʠʤʝʥʷʪʴ ʢ 

ʜʦʣʞʥʠʢʘʤ. ʆʜʥʘʢʦ ʚ ʠʫʜʝʦʭʨʠʩʪʠʘʥʩʢʦʡ ʪʨʘʜʠʮʠʠ ʨʦʩʪʦʚʱʠʯʝʩʪʚʦ ʦʙʲʷʚʣʷʣʦʩʴ ʛʨʝʭʦʤ. 

çʅʝ ʦʪʜʘʚʘʡ ʚ ʨʦʩʪ ʙʨʘʪʫ ʪʚʦʝʤʫ ʥʠ ʩʝʨʝʙʨʘ, ʥʠ ʭʣʝʙʘ, ʥʠ ʯʝʛʦ-ʣʠʙʦ ʜʨʫʛʦʛʦ, ʯʪʦ ʤʦʞʥʦ ʦʪʜʘʚʘʪʴ 

ʚ ʨʦʩʪè (ɺʪʦʨʦʟʘʢʦʥʠʝ 23:19-20), ð ʛʣʘʩʠʪ ʉʚʷʱʝʥʥʦʝ ʇʠʩʘʥʠʝ. çɺʟʷʪʢʠ ʙʝʨʫʪ ʫ ʪʝʙʷ, ʯʪʦʙʳ 

ʧʨʦʣʠʚʘʪʴ ʢʨʦʚʴ; ʪʳ ʙʝʨʝʰʴ ʨʦʩʪ ʠ ʣʠʭʚʫ ʠ ʥʘʩʠʣʠʝʤ ʚʳʤʦʛʘʝʰʴ ʢʦʨʳʩʪʴ ʫ ʙʣʠʞʥʝʛʦ ʪʚʦʝʛʦ, 

ʘ ʄʝʥʷ ʟʘʙʳʣ, ʛʦʚʦʨʠʪ ɻʦʩʧʦʜʴ ɹʦʛè, ð ʩʢʘʟʘʥʦ ʚ ʢʥʠʛʝ ʀʝʟʝʢʠʠʣʷ. ɹʣʘʛʦʜʘʨʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ 

ʭʨʠʩʪʠʘʥʩʢʦʡ ʨʝʣʠʛʠʠ ʥʝʧʨʠʷʪʠʝ ʨʦʩʪʦʚʱʠʯʝʩʪʚʘ ʚʧʣʝʣʦʩʴ ʚ ʪʢʘʥʴ ʝʚʨʦʧʝʡʩʢʦʡ ʢʫʣʴʪʫʨʳ 

ʥʘ ʜʦʙʨʫʶ ʪʳʩʷʯʫ ʣʝʪ, ʯʪʦ ʩʦʚʧʘʣʦ ʩ çʊʝʤʥʳʤʠ ʚʝʢʘʤʠè ð ʧʝʨʠʦʜʦʤ, ʢʦʛʜʘ ɽʚʨʦʧʘ ʫʪʨʘʪʠʣʘ 

ʥʝ ʪʦʣʴʢʦ ʚʝʣʠʯʠʝ ɼʨʝʚʥʝʡ ɻʨʝʮʠʠ ʠ ʈʠʤʘ, ʥʦ ʠ ʨʘʩʪʝʨʷʣʘ ʧʦʯʪʠ ʚʩʝ ʧʦʟʥʘʥʠʷ ʚ ʤʘʪʝʤʘʪʠʢʝ. 

ʅʘʫʢʦʡ ʩʯʠʩʣʝʥʠʷ ʚ ʪʝ ʚʨʝʤʝʥʘ ʧʦʣʴʟʦʚʘʣʠʩʴ ʨʘʟʚʝ ʯʪʦ ʤʦʥʘʭʠ, ʢʦʪʦʨʳʤ ʥʫʞʥʦ ʙʳʣʦ ʢʘʢ-ʪʦ 

ʦʧʨʝʜʝʣʷʪʴ ʪʦʯʥʫʶ ʜʘʪʫ ʇʘʩʭʠ. 

ʊʦʣʴʢʦ ʚ XII  ʚʝʢʝ, ʩ ʥʘʯʘʣʦʤ ʂʨʝʩʪʦʚʳʭ ʧʦʭʦʜʦʚ ʠ ʪʦʨʛʦʚʣʠ ʩʦ ʩʪʨʘʥʘʤʠ ɺʦʩʪʦʢʘ, ʝʚʨʦʧʝʡʮʳ 

ʧʦʟʥʘʢʦʤʠʣʠʩʴ ʩ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʩʠʩʪʝʤʘʤʠ, ʨʘʟʨʘʙʦʪʘʥʥʳʤʠ ʚ ʘʨʘʙʩʢʦʤ ʤʠʨʝ ʠ ɸʟʠʠ [7]. 

ɺ XIII  ʩʪʦʣʝʪʠʠ ʠʪʘʣʴʷʥʩʢʠʡ ʢʫʧʝʮ ʧʦ ʧʨʦʟʚʠʱʫ ʌʠʙʦʥʘʯʯʠ ʧʦʩʝʪʠʣ ɽʛʠʧʝʪ, ʉʠʨʠʶ, ɻʨʝʮʠʶ 

ʠ ʉʠʮʠʣʠʶ, ʛʜʝ ʩʦʙʨʘʣ ʤʥʦʞʝʩʪʚʦ ʪʨʫʜʦʚ ʧʦ ʤʘʪʝʤʘʪʠʢʝ. ɽʛʦ Liber Abaci (çʂʥʠʛʘ ʘʙʘʢʘè) ð 

ʧʦʣʥʳʡ ʩʙʦʨʥʠʢ ʘʨʠʬʤʝʪʠʯʝʩʢʠʭ ʠ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʩʚʝʜʝʥʠʡ ʪʦʛʦ ʚʨʝʤʝʥʠ ð ʩʦʜʝʨʞʠʪ ʠ ʟʘʜʘʯʠ 
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ʥʘ ʢʦʤʤʝʨʯʝʩʢʫʶ ʘʨʠʬʤʝʪʠʢʫ [8]. ʌʠʙʦʥʘʯʯʠ ʧʦʢʘʟʘʣ, ʢʘʢ ʧʨʠʤʝʥʠʪʴ ʥʦʚʫʶ ʥʘʫʢʫ, ʥʘʧʨʠʤʝʨ, 

ʢ ʦʙʤʝʥʫ ʚʘʣʶʪ ʠ ʧʦʜʩʯʝʪʫ ʧʨʠʙʳʣʠ. ɼʦ ʌʠʙʦʥʘʯʯʠ ʝʚʨʦʧʝʡʩʢʠʝ ʢʫʧʮʳ ʧʨʦʩʪʦ ʥʝ ʫʤʝʣʠ 

ʚʳʩʯʠʪʳʚʘʪʴ ʪʦ, ʯʪʦ ʥʘʤ ʢʘʞʝʪʩʷ ʵʣʝʤʝʥʪʘʨʥʳʤ; ʦʥ ʥʘʫʯʠʣ ʠʭ ʩʦʩʪʘʚʣʷʪʴ ʧʨʦʧʦʨʮʠʠ, ʦʙʲʷʩʥʠʣ, 

ʢʘʢ, ʩʢʘʞʝʤ, ʨʘʟʜʝʣʠʪʴ ʪʶʢ ʩʝʥʘ ʥʘ ʨʘʚʥʳʝ ʜʦʣʠ ʠ ʥʘʟʥʘʯʠʪʴ ʟʘ ʢʘʞʜʫʶ ʩʧʨʘʚʝʜʣʠʚʫʶ ʮʝʥʫ. 

ʌʠʙʦʥʘʯʯʠ ʥʘʫʯʠʣ ʠʭ ʜʝʣʠʪʴ ʧʨʠʙʳʣʴ ʦʪ ʩʜʝʣʢʠ. ʄʘʪʝʤʘʪʠʢʘ ʜʘʣʘ ʢʫʧʮʘʤ ʪʦʯʥʳʡ ʠʥʩʪʨʫʤʝʥʪ 

ʜʣʷ ʚʝʜʝʥʠʷ ʜʝʣ, ʢʘʢʠʤ ʦʥʠ ʥʝ ʨʘʩʧʦʣʘʛʘʣʠ ʨʘʥʝʝ. 

ʅʦʚʘʷ ʩʯʝʪʥʘʷ ʩʠʩʪʝʤʘ ʌʠʙʦʥʘʯʯʠ ʧʨʦʠʟʚʝʣʘ ʬʫʨʦʨ ʚ ʢʫʧʝʯʝʩʢʦʤ ʩʦʩʣʦʚʠʠ ʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʚʝʢʦʚ ʦʩʪʘʚʘʣʘʩʴ ʛʣʘʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʚ ɽʚʨʦʧʝ. ʇʨʠʤʝʨʥʦ ʚ ʪʦ ʞʝ ʚʨʝʤʷ 

ʝʚʨʦʧʝʡʮʳ ʩʜʝʣʘʣʠ ʝʱʝ ʦʜʥʦ ʦʯʝʥʴ ʚʘʞʥʦʝ ʦʪʢʨʳʪʠʝ: ʧʦʟʥʘʢʦʤʠʣʠʩʴ ʩ ʜʚʦʡʥʦʡ ʩʠʩʪʝʤʦʡ ʟʘʧʠʩʠ 

ʚ ʫʯʝʪʥʦʤ ʨʝʝʩʪʨʝ, ʢʦʪʦʨʦʡ ʘʨʘʙʩʢʠʝ ʢʫʧʮʳ ʧʦʣʴʟʦʚʘʣʠʩʴ ʩ VII  ʚʝʢʘ. ʂʫʧʮʳ ʠʟ ʌʣʦʨʝʥʮʠʠ 

ʠ ʜʨʫʛʠʭ ʠʪʘʣʴʷʥʩʢʠʭ ʛʦʨʦʜʦʚ ʩʪʘʣʠ ʧʨʠʤʝʥʷʪʴ ʵʪʦʪ ʧʨʠʥʮʠʧ ʫʯʝʪʘ ʚ ʧʦʚʩʝʜʥʝʚʥʳʭ ʩʜʝʣʢʘʭ. 

ʌʠʙʦʥʘʯʯʠ ʧʦʜʘʨʠʣ ʠʤ ʥʦʚʳʝ ʤʝʪʦʜʳ ʩʯʠʩʣʝʥʠʷ, ʘ ʜʚʦʡʥʘʷ ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʠʣʘ ʟʘʧʠʩʳʚʘʪʴ 

ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. ʅʘʢʦʥʝʮ ʥʘʩʪʫʧʠʣ ʠʩʪʦʨʠʯʝʩʢʠ ʚʘʞʥʳʡ ʤʦʤʝʥʪ: ʚ 1494 ʛʦʜʫ, ʩʧʫʩʪʷ ʜʚʘ 

ʛʦʜʘ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʂʦʣʫʤʙ ʚʧʝʨʚʳʝ ʩʪʫʧʠʣ ʥʘ ʟʝʤʣʶ ɸʤʝʨʠʢʠ, ʤʦʥʘʭ-ʬʨʘʥʮʠʩʢʘʥʝʮ ʧʦ ʠʤʝʥʠ 

ʃʫʢʘ ʇʘʯʦʣʠ ʥʘʧʠʩʘʣ ʧʝʨʚʦʝ ʨʫʢʦʚʦʜʩʪʚʦ ʧʦ ʚʝʜʝʥʠʶ ʙʫʭʛʘʣʪʝʨʩʢʠʭ ʢʥʠʛ. 

ɽʛʦ ʪʨʫʜ ʧʦʜ ʥʘʟʚʘʥʠʝʤ Summa de arithmetica, geometria, proportioni et proportionalita (çʉʫʤʤʘ 

ʘʨʠʬʤʝʪʠʢʠ, ʛʝʦʤʝʪʨʠʠ, ʦʪʥʦʰʝʥʠʡ ʠ ʧʨʦʧʦʨʮʠʡè), ʥʘʧʠʩʘʥʥʳʡ ʥʝ ʥʘ ʣʘʪʳʥʠ, ʘ ʧʦ-ʠʪʘʣʴʷʥʩʢʠ, 

ʯʪʦʙʳ ʙʳʪʴ ʙʦʣʝʝ ʜʦʩʪʫʧʥʳʤ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ, ʩʪʘʣ ʧʝʨʚʦʡ ʥʘʫʯʥʦ-ʧʦʧʫʣʷʨʥʦʡ ʢʥʠʛʦʡ ʧʦ 

ʤʘʪʝʤʘʪʠʢʝ ʠ ʙʫʭʫʯʝʪʫ [9]. ʈʘʟʜʝʣ, ʧʦʩʚʷʱʝʥʥʳʡ ʙʫʭʛʘʣʪʝʨʩʢʦʤʫ ʜʝʣʫ, ʦʢʘʟʘʣʩʷ ʥʘʩʪʦʣʴʢʦ 

ʚʦʩʪʨʝʙʦʚʘʥʥʳʤ, ʯʪʦ ʠʟʜʘʪʝʣʴ ʚ ʠʪʦʛʝ ʥʘʧʝʯʘʪʘʣ ʝʛʦ ʦʪʜʝʣʴʥʳʤ ʪʦʤʦʤ. ʇʘʯʦʣʠ ʧʦʟʥʘʢʦʤʠʣ 

ʧʫʙʣʠʢʫ ʩ ʪʦʯʥʝʡʰʠʤʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ. çɹʝʟ ʩʠʩʪʝʤʳ ʜʚʦʡʥʦʡ ʟʘʧʠʩʠ 

ʪʦʨʛʦʚʳʡ ʯʝʣʦʚʝʢ ʥʝ ʩʤʦʛ ʙʳ ʩʧʘʪʴ ʩʧʦʢʦʡʥʦ ʧʦ ʥʦʯʘʤè, ð ʧʠʩʘʣ ʦʥ, ʦʙʲʝʜʠʥʷʷ ʧʨʘʢʪʠʢʫ 

ʩ ʪʝʦʨʠʝʡ [10]. ɽʛʦ ʢʥʠʛʘ ʥʘʜʦʣʛʦ ʩʪʘʣʘ ʩʘʤʦʫʯʠʪʝʣʝʤ ʨʝʤʝʩʣʘ ʜʣʷ ʝʚʨʦʧʝʡʩʢʠʭ ʪʦʨʛʦʚʮʝʚ. 

ʆʯʝʥʴ ʚʘʞʥʦ, ʯʪʦ ʩʠʩʪʝʤʦʡ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ ʟʘʠʥʪʝʨʝʩʦʚʘʣʩʷ ʩʚʷʱʝʥʥʦʩʣʫʞʠʪʝʣʴ. 

ʊʨʫʜʳ ʇʘʯʦʣʠ ʧʦʤʦʛʣʠ ʧʨʝʦʜʦʣʝʪʴ ʜʘʚʥʝʝ ʦʪʚʨʘʱʝʥʠʝ ʭʨʠʩʪʠʘʥ ʢ ʨʦʩʪʦʚʱʠʯʝʩʪʚʫ. ʊʦʨʛʦʚʮʘʤ 

ʥʫʞʥʦ ʙʳʣʦ ʜʦʢʘʟʘʪʴ ʮʝʨʢʚʠ, ʯʪʦ ʠʭ ʨʝʤʝʩʣʦ ʥʝ ʛʨʝʭʦʚʥʦ, ʘ ʩʣʫʞʠʪ ʥʘ ʙʣʘʛʦ ʨʦʜʫ ʯʝʣʦʚʝʯʝʩʢʦʤʫ. 

ʇʦ ʩʣʦʚʘʤ ʠʩʪʦʨʠʢʘ ɼʞʝʡʤʩʘ ɸʭʦ, çʚ ʉʨʝʜʥʠʝ ʚʝʢʘ ʩʘʤʘ ʤʳʩʣʴ ʦ ʪʦʤ, ʯʪʦ ʤʦʞʥʦ ʞʘʞʜʘʪʴ 

ʧʨʠʙʳʣʠ ʠ ʧʨʠ ʵʪʦʤ ʙʳʪʴ ʭʨʠʩʪʠʘʥʠʥʦʤ, ʢʘʟʘʣʘʩʴ ʚʦʟʤʫʪʠʪʝʣʴʥʦʡè [11]. ʉʠʩʪʝʤʘ ʜʚʦʡʥʦʡ 

ʟʘʧʠʩʠ ʩʦʚʝʨʰʝʥʥʦ ʥʝʧʨʝʜʥʘʤʝʨʝʥʥʦ ʧʦʤʦʛʣʘ ʦʙʦʡʪʠ ʵʪʦʪ ʢʫʣʴʪʫʨʥʳʡ ʟʘʧʨʝʪ. ʂʘʢ? ʆʪʚʝʪ 

ʤʦʞʥʦ ʥʘʡʪʠ ʚ ʆʪʢʨʦʚʝʥʠʠ ʩʚ. ʀʦʘʥʥʘ ð ʭʨʠʩʪʠʘʥʩʢʦʡ ʚʝʨʩʠʠ ʢʦʥʮʘ ʩʚʝʪʘ ʠ ʉʪʨʘʰʥʦʛʦ ʩʫʜʘ, ð 

ʛʜʝ ʩʢʘʟʘʥʦ: 

ʀ ʫʚʠʜʝʣ ʷ ʤʝʨʪʚʳʭ, ʤʘʣʳʭ ʠ ʚʝʣʠʢʠʭ, ʩʪʦʷʱʠʭ ʧʝʨʝʜ ɹʦʛʦʤ, ʠ ʢʥʠʛʠ ʨʘʩʢʨʳʪʳ ʙʳʣʠ, ʠ ʠʥʘʷ 

ʢʥʠʛʘ ʨʘʩʢʨʳʪʘ, ʢʦʪʦʨʘʷ ʝʩʪʴ ʢʥʠʛʘ ʞʠʟʥʠ; ʠ ʩʫʜʠʤʳ ʙʳʣʠ ʤʝʨʪʚʳʝ ʧʦ ʥʘʧʠʩʘʥʥʦʤʫ ʚ ʢʥʠʛʘʭ, 

ʩʦʦʙʨʘʟʥʦ ʩ ʜʝʣʘʤʠ ʩʚʦʠʤʠ (ʆʪʢʨ. 20:12). 

ʏʪʦ ʵʪʦ ʦʟʥʘʯʘʝʪ? ʄʝʨʪʚʳʝ ʚʩʪʘʶʪ ʧʝʨʝʜ ɹʦʛʦʤ ʠ ʦʪʢʨʳʚʘʶʪ ʩʚʦʠ ʢʥʠʛʠ. ɿʘʪʝʤ ɻʦʩʧʦʜʴ 

ʦʪʢʨʳʚʘʝʪ ʩʚʦʶ ʢʥʠʛʫ ð çʠʥʫʶ ʢʥʠʛʫè, ʚʪʦʨʫʶ. ʏʪʦ ʵʪʦ, ʢʘʢ ʥʝ ʩʠʩʪʝʤʘ ʜʚʦʡʥʦʡ ʟʘʧʠʩʠ? çʀ ʢʪʦ 

ʥʝ ʙʳʣ ʟʘʧʠʩʘʥ ʚ ʢʥʠʛʝ ʞʠʟʥʠ, ʪʦʪ ʙʳʣ ʙʨʦʰʝʥ ʚ ʦʟʝʨʦ ʦʛʥʝʥʥʦʝè. ɹʣʘʛʦʜʘʨʷ ʧʨʦʩʪʦʤʫ ʤʝʪʦʜʫ 

ʫʯʝʪʘ ʪʦʨʛʦʚʮʘʤ ʥʘʢʦʥʝʮ ʫʜʘʣʦʩʴ ʪʦ, ʯʪʦ ʙʳʣʦ ʥʝʚʦʟʤʦʞʥʦ ʧʦʯʪʠ ʪʳʩʷʯʫ ʣʝʪ: ʩʜʝʣʘʪʴ 

ʢʨʝʜʠʪʦʚʘʥʠʝ ʧʨʠʝʤʣʝʤʳʤ ʠ ʧʦʯʪʝʥʥʳʤ ʨʝʤʝʩʣʦʤ. ʂʘʢ ʧʠʰʝʪ ɼʞʝʡʤʩ ɸʭʦ, çʩʠʩʪʝʤʘ ʜʚʦʡʥʦʡ 

ʟʘʧʠʩʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʧʦʷʚʣʝʥʠʶ ʥʦʚʦʡ ñʚʠʜʠʤʦʡ ʬʠʛʫʨʳò ð ʭʨʠʩʪʠʘʥʩʢʦʛʦ ʪʦʨʛʦʚʮʘ 

ʠ ʙʘʥʢʠʨʘè [12]. 

ɺ ʪʨʫʜʘʭ ʇʘʯʦʣʠ ʧʨʦʚʦʜʠʪʩʷ ʦʩʦʟʥʘʥʥʘʷ, ʥʘʤʝʨʝʥʥʘʷ ʧʘʨʘʣʣʝʣʴ ʤʝʞʜʫ ʉʚʷʱʝʥʥʳʤ 

ʇʠʩʘʥʠʝʤ ʠ ʢʦʥʪʦʨʩʢʦʡ ʢʥʠʛʦʡ. ʇʝʨʚʳʡ ʞʝ ʧʫʥʢʪ ʨʫʢʦʚʦʜʩʪʚʘ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʥʦʚʦʛʦ ʤʝʪʦʜʘ 

ʛʣʘʩʠʪ: çʊʦʨʛʦʚʮʫ ʜʦʣʞʥʦ ʧʨʠ ʢʘʞʜʦʡ ʟʘʧʠʩʠ ʩʪʘʚʠʪʴ ʜʘʪʫ ʩ ʛʦʜʦʤ ʦʪ ʈʦʞʜʝʩʪʚʘ ʍʨʠʩʪʦʚʘ, ʜʘʙʳ 

ʦʥʘ ʥʘʧʦʤʠʥʘʣʘ ʝʤʫ ʦ ʯʠʩʪʦʪʝ ʧʦʤʳʩʣʦʚ ʠ ʣʶʙʫʶ ʩʜʝʣʢʫ ʦʥ ʩʦʚʝʨʰʘʣ ʙʳ ʩʦ ʩʚʷʪʳʤ ʠʤʝʥʝʤ 

ɻʦʩʧʦʜʥʠʤ ʥʘ ʫʩʪʘʭè [13]. 

ɽʜʚʘ ʙʘʥʢʦʚʩʢʦʝ ʜʝʣʦ ʠʟʙʘʚʠʣʦʩʴ ʦʪ ʩʪʠʛʤʳ ʙʝʟʙʦʞʠʷ, ʥʘʰʣʦʩʴ ʥʝʤʘʣʦ ʞʝʣʘʶʱʠʭ 

ʠʤ ʟʘʥʷʪʴʩʷ. ʇʝʨʚʳʤʠ ʟʥʘʤʝʥʠʪʳʤʠ ʙʘʥʢʠʨʘʤʠ ʩʪʘʣʠ ʯʣʝʥʳ ʬʣʦʨʝʥʪʠʡʩʢʦʛʦ ʩʝʤʝʡʩʪʚʘ ʄʝʜʠʯʠ: 

ʠʤ ʫʜʘʣʦʩʴ ʟʘʥʷʪʴ ʥʠʰʫ ʧʦʩʨʝʜʥʠʢʦʚ, ʯʝʨʝʟ ʢʦʪʦʨʳʭ ʧʨʦʭʦʜʠʣʠ ʧʦʯʪʠ ʚʩʝ ʜʝʥʝʞʥʳʝ ʧʦʪʦʢʠ 

ʚ ɽʚʨʦʧʝ. ʉʪʦʣʴ ʦʰʝʣʦʤʠʪʝʣʴʥʳʡ ʫʩʧʝʭ ʩʪʘʣ ʚʦʟʤʦʞʝʥ ʙʣʘʛʦʜʘʨʷ ʩʢʨʫʧʫʣʝʟʥʦʤʫ ʚʝʜʝʥʠʶ 

ʜʚʦʡʥʦʡ ʟʘʧʠʩʠ. ɽʩʣʠ ʪʦʨʛʦʚʝʮ ʠʟ ʈʠʤʘ ʞʝʣʘʣ ʯʪʦ-ʪʦ ʧʨʦʜʘʪʴ ʧʦʢʫʧʘʪʝʣʶ ʚ ɺʝʥʝʮʠʠ, ʥʦʚʳʡ ʪʠʧ 

ʢʦʥʪʦʨʩʢʠʭ ʢʥʠʛ ʨʝʰʘʣ ʧʨʦʙʣʝʤʫ ʜʦʚʝʨʠʷ ʤʝʞʜʫ ʣʶʜʴʤʠ, ʞʠʚʫʱʠʤʠ ʜʘʣʝʢʦ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. 

ɿʘʥʦʩʷ ʦʜʥʠ ʠ ʪʝ ʞʝ ʩʫʤʤʳ ʚ ʜʝʙʝʪ ʧʣʘʪʝʣʴʱʠʢʘ ʠ ʚ ʢʨʝʜʠʪ ʧʦʣʫʯʘʪʝʣʷ, ð ʪʦ ʝʩʪʴ ʚʝʜʷ ʜʚʦʡʥʫʶ 

ʟʘʧʠʩʴ, ð ʙʘʥʢʠʨʳ ʤʦʛʣʠ ʧʝʨʝʚʦʜʠʪʴ ʩʨʝʜʩʪʚʘ ʙʝʟ ʦʪʧʨʘʚʢʠ ʥʘʣʠʯʥʳʭ ʜʝʥʝʛ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʥʠ 

ʚ ʢʦʨʥʝ ʠʟʤʝʥʠʣʠ ʩʠʩʪʝʤʫ ʧʣʘʪʝʞʝʡ, ʧʦʜʛʦʪʦʚʠʚ ʧʦʯʚʫ ʜʣʷ ʟʘʨʦʞʜʝʥʠʷ ʢʘʧʠʪʘʣʠʟʤʘ. ʏʪʦ 
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ʥʝ ʤʝʥʝʝ ʚʘʞʥʦ, ʙʘʥʢʠʨʳ ʩʦʟʜʘʣʠ ʜʣʷ ʩʝʙʷ ʘʚʪʦʨʠʪʝʪʥʫʶ ʨʦʣʴ ð ʧʦʨʫʯʠʪʝʣʝʡ, ʥʦʩʠʪʝʣʝʡ 

ʢʘʧʠʪʘʣʘ ʜʦʚʝʨʠʷ ʚ ʦʙʱʝʩʪʚʝ ð ʠ ʟʘʥʠʤʘʶʪ ʵʪʫ ʧʦʟʠʮʠʶ ʫʞʝ ʦʢʦʣʦ 500 ʣʝʪ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʝʥʥʦʩʪʴ ʜʚʦʡʥʦʡ ʟʘʧʠʩʠ ʥʝ ʪʦʣʴʢʦ ʚ ʩʫʭʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʂʦʥʪʦʨʩʢʘʷ 

ʢʥʠʛʘ ʩʦ ʚʨʝʤʝʥʝʤ ʥʘʯʘʣʘ ʚʦʩʧʨʠʥʠʤʘʪʴʩʷ ʢʘʢ ʤʦʨʘʣʴʥʳʡ ʦʨʠʝʥʪʠʨ, ʦʙʨʘʱʝʥʠʝ ʢ ʢʦʪʦʨʦʤʫ 

ʥʘʜʝʣʷʣʦ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʩʜʝʣʢʠ ʧʨʘʚʝʜʥʦʡ ʩʠʣʦʡ. ʊʦʨʛʦʚʝʮ ʩʪʘʥʦʚʠʣʩʷ ʙʣʘʛʦʯʝʩʪʠʚʳʤ, 

ʘ ʙʘʥʢʠʨʫ ʧʨʠʧʠʩʳʚʘʣʘʩʴ ʩʚʷʪʦʩʪʴ ð ʚ ʢʦʥʮʝ ʢʦʥʮʦʚ, ʪʨʠ ʧʘʧʳ ʨʠʤʩʢʠʭ ʚ XVI ʠ XVII  ʚʝʢʘʭ 

ʧʨʦʠʩʭʦʜʠʣʠ ʠʟ ʨʦʜʘ ʄʝʜʠʯʠ. ʇʝʨʝʢʫʧʱʠʢ ʩʣʘʚʠʣ ɻʦʩʧʦʜʘ ʩʚʦʠʤʠ ʪʨʫʜʘʤʠ. ʅʝʛʦʮʠʘʥʪʳ, 

ʧʨʝʞʜʝ ʚʳʟʳʚʘʚʰʠʝ ʧʦʜʦʟʨʝʥʠʝ, ʧʨʝʚʨʘʱʘʣʠʩʴ ʚ ʤʦʨʘʣʴʥʳʝ ʘʚʪʦʨʠʪʝʪʳ, ʩʪʦʣʧʳ ʦʙʱʝʩʪʚʘ. 

ɼʞʝʡʤʩ ɸʭʦ ʦʪʤʝʯʘʝʪ: çʆʩʥʦʚʘʪʝʣʴ ʤʝʪʦʜʠʩʪʩʢʦʡ ʮʝʨʢʚʠ ɼʞʦʥ ʋʵʩʣʠ, ʙʘʧʪʠʩʪʳ ɼʘʥʠʝʣʴ ɼʝʬʦ 

ʠ ʉʵʤʶʵʣ ʇʝʧʠʩ, ʜʝʠʩʪ ɹʝʥʜʞʘʤʠʥ ʌʨʘʥʢʣʠʥ, ʤʥʦʛʠʝ ʥʳʥʝʰʥʠʝ ʩʦʦʙʱʝʩʪʚʘ ʵʢʫʤʝʥʠʩʪʦʚ ʠ 

ʘʜʚʝʥʪʠʩʪʦʚ ð ʚʩʝ ʥʘʩʪʘʠʚʘʶʪ ʥʘ ʪʦʤ, ʯʪʦ ʩʢʨʫʧʫʣʝʟʥʳʡ ʫʯʝʪ ʬʠʥʘʥʩʦʚ ʝʩʪʴ ʧʨʦʷʚʣʝʥʠʝ ʚʳʩʰʠʭ 

ʜʦʙʨʦʜʝʪʝʣʝʡ: ʯʝʩʪʥʦʩʪʠ, ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ, ʧʦʨʷʜʦʯʥʦʩʪʠ ʠ ʪʨʫʜʦʣʶʙʠʷè. 

ɹʣʘʛʦʜʘʨʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʢʦʥʮʝʧʮʠʷʤ, ʟʘʚʝʟʝʥʥʳʤ ʩʦ ʉʨʝʜʥʝʛʦ ɺʦʩʪʦʢʘ ʚ ʭʦʜʝ ʂʨʝʩʪʦʚʳʭ 

ʧʦʭʦʜʦʚ, ʩʠʩʪʝʤʘ ʜʚʦʡʥʦʡ ʟʘʧʠʩʠ ʩʦʟʜʘʣʘ ʤʦʨʘʣʴʥʳʝ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʟʘʨʦʞʜʝʥʠʷ ʢʘʧʠʪʘʣʠʟʤʘ 

ʚ ɽʚʨʦʧʝ, ʘ ʙʘʥʢʦʚʩʢʠʝ çʢʨʶʯʢʦʪʚʦʨʳè ʬʘʢʪʠʯʝʩʢʠ ʩʪʘʣʠ ʞʨʝʮʘʤʠ ʥʦʚʦʡ ʨʝʣʠʛʠʠ. ʄʘʣʦ ʢʪʦ 

ʚ ʥʘʰʠ ʜʥʠ ʚʦʩʧʨʠʥʠʤʘʝʪ ʪʝʢʩʪ ɹʠʙʣʠʠ ʢʘʢ ʙʫʢʚʘʣʴʥʫʶ, ʜʦʩʣʦʚʥʫʶ ʠʩʪʠʥʫ (ʭʦʪʷ, ʢʦʥʝʯʥʦ, ʝʩʪʴ 

ʠ ʪʘʢʠʝ), ʪʝʤ ʥʝ ʤʝʥʝʝ ʵʪʦ ʥʝ ʧʦʤʝʰʘʣʦ ʫʚʝʨʦʚʘʪʴ ʚ ʠʩʪʠʥʥʦʩʪʴ ʦʪʯʝʪʦʚ Lehman Brothers ð ʧʦʢʘ 

ʥʝ ʦʙʥʘʨʫʞʠʣʩʷ ʨʘʟʨʳʚ ʤʝʞʜʫ ʚʠʜʠʤʦʩʪʴʶ ʠ ʨʝʘʣʴʥʦʩʪʴʶ. 

ɺʝʣʠʯʘʡʰʘʷ ʠʨʦʥʠʷ ʢʨʠʟʠʩʘ 2008 ʛʦʜʘ ʩʦʩʪʦʷʣʘ ʚ ʪʦʤ, ʯʪʦ ʚʝʨʘ ʚ ʩʠʩʪʝʤʫ ʬʠʥʘʥʩʦʚʦʡ 

ʦʪʯʝʪʥʦʩʪʠ (ʪʘʢ ʛʣʫʙʦʢʦ ʫʢʦʨʝʥʝʥʥʘʷ ʚ ʢʦʣʣʝʢʪʠʚʥʦʤ ʙʝʩʩʦʟʥʘʪʝʣʴʥʦʤ, ʯʪʦ ʤʳ ʝʝ ʜʘʞʝ 

ʥʝ ʟʘʤʝʯʘʝʤ) ʩʜʝʣʘʣʘ ʥʘʩ ʣʝʛʢʦʡ ʜʦʙʳʯʝʡ ʜʣʷ ʤʦʰʝʥʥʠʢʦʚ. ɼʘʞʝ ʚʧʦʣʥʝ ʜʦʙʨʦʩʦʚʝʩʪʥʦ 

ʩʦʩʪʘʚʣʝʥʥʘʷ ʦʪʯʝʪʥʦʩʪʴ ʠʥʦʛʜʘ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʦʙʦʩʥʦʚʘʥʥʳʭ ʜʦʛʘʜʢʘʭ. 

ʉʦʚʨʝʤʝʥʥʘʷ ʙʫʭʛʘʣʪʝʨʠʷ, ʦʩʦʙʝʥʥʦ ʚ ʙʦʣʴʰʠʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʙʘʥʢʘʭ, ʧʨʝʚʨʘʪʠʣʘʩʴ ʚ 

ʥʘʩʪʦʣʴʢʦ ʩʣʦʞʥʳʡ ʠ ʟʘʧʫʪʘʥʥʳʡ ʧʨʦʮʝʩʩ, ʯʪʦ ʩʪʘʣʘ ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʩʧʦʣʝʟʥʘ. ɺ 2014 ʛʦʜʫ 

ʢʦʣʫʤʥʠʩʪ Bloomberg ʄʵʪʪ ʃʝʚʠʥ ʚʝʩʴʤʘ ʥʘʛʣʷʜʥʦ ʧʦʢʘʟʘʣ, ʯʪʦ ʙʘʣʘʥʩʦʚʘʷ ʚʝʜʦʤʦʩʪʴ ʣʶʙʦʛʦ 

ʙʘʥʢʘ ʧʦʯʪʠ ʘʙʩʦʣʶʪʥʦ ʥʝʧʨʦʟʨʘʯʥʘ. ʇʦ ʟʘʤʝʯʘʥʠʶ ʃʝʚʠʥʘ, çʮʝʥʥʦʩʪʴè ʙʦʣʴʰʠʥʩʪʚʘ 

ʦʪʦʙʨʘʞʝʥʥʳʭ ʚ ʥʝʡ ʘʢʪʠʚʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʦʞʠʜʘʝʤʦʡ ʚʦʟʚʨʘʪʥʦʩʪʠ ʩʩʫʜ ʠʣʠ 

ʨʳʥʦʯʥʦʡ ʩʪʦʠʤʦʩʪʠ ʦʙʣʠʛʘʮʠʡ, ʢʦʪʦʨʳʤʠ ʚʣʘʜʝʝʪ ʙʘʥʢ. ʅʘ ʜʨʫʛʦʡ ʯʘʰʝ ʚʝʩʦʚ ʦʢʘʟʳʚʘʶʪʩʷ 

ʩʪʦʣʴ ʞʝ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʦʮʝʥʝʥʥʳʝ ʧʘʩʩʠʚʳ ʠ ʦʙʷʟʘʪʝʣʴʩʪʚʘ. ɽʩʣʠ ʨʘʟʥʠʮʘ ʤʝʞʜʫ 

ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦʡ ʦʮʝʥʢʦʡ ʠ ʨʝʘʣʴʥʦʡ ʩʪʦʠʤʦʩʪʴʶ ʩʦʩʪʘʚʠʪ ʭʦʪʷ ʙʳ ʦʜʠʥ ʧʨʦʮʝʥʪ, 

ʢʚʘʨʪʘʣʴʥʘʷ ʧʨʠʙʳʣʴ ʤʦʞʝʪ ʧʨʝʚʨʘʪʠʪʴʩʷ ʚ ʫʙʳʪʦʢ. ʋʛʘʜʳʚʘʪʴ, ʧʨʠʥʦʩʠʪ ʣʠ ʙʘʥʢ ʧʨʠʙʳʣʴ, ð 

ʚʩʝ ʨʘʚʥʦ ʯʪʦ ʨʝʰʘʪʴ ʰʢʦʣʴʥʳʡ ʪʝʩʪ çʤʝʪʦʜʦʤ ʪʳʢʘè. çɺ ʵʪʦʤ ʪʝʩʪʝ ʚʦʦʙʱʝ ʥʝʪ ʧʨʘʚʠʣʴʥʳʭ 

ʦʪʚʝʪʦʚ, ð ʧʠʰʝʪ ʃʝʚʠʥ. ð ʅʠʢʪʦ ʥʝ ʤʦʞʝʪ ʟʥʘʪʴ, ʟʘʨʘʙʦʪʘʣ ʣʠ ɹʘʥʢ ɸʤʝʨʠʢʠ ʯʪʦ-ʪʦ ʚ ʪʝʢʫʱʝʤ 

ʢʚʘʨʪʘʣʝ ʠʣʠ ʧʦʪʝʨʷʣ. ɹʘʥʢʦʚʩʢʘʷ ʦʪʯʝʪʥʦʩʪʴ, ʧʦ ʩʫʪʠ, ʩʝʨʠʷ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʨʘʟʫʤʥʳʭ 

ʧʨʝʜʧʦʣʦʞʝʥʠʡè [14]. ʅʝ ʫʛʘʜʘʝʰʴ ð ʚʳʣʝʪʠʰʴ ʠʟ ʙʠʟʥʝʩʘ, ʯʪʦ ʠ ʧʨʦʠʟʦʰʣʦ ʩ Lehman 

ʠ ʜʨʫʛʠʤʠ ʧʨʦʙʣʝʤʥʳʤʠ ʙʘʥʢʘʤʠ. 

ʄ  rʦʪʥʶʜʴ ʥʝ ʩʪʨʝʤʠʤʩʷ ʦʧʦʨʦʯʠʪʴ ʥʳʥʝʰʥʶʶ ʩʠʩʪʝʤʫ ʫʯʝʪʘ ʠʣʠ ʩʘʤʠ ʙʘʥʢʠ, ʧʦʩʢʦʣʴʢʫ 

ʥʘ ʧʦʚʝʨʢʫ ʩʠʩʪʝʤʘ ʜʚʦʡʥʦʡ ʟʘʧʠʩʠ ʧʨʠʥʝʩʣʘ ʙʦʣʴʰʝ ʧʦʣʴʟʳ, ʯʝʤ ʚʨʝʜʘ. ʅʘʰʘ ʠʩʪʠʥʥʘʷ ʮʝʣʴ ð 

ʚʩʢʨʳʪʴ ʛʣʫʙʦʢʠʝ ʢʫʣʴʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʠʝ ʢʦʨʥʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʜʦʚʝʨʠʷ ʢ ʪʘʢʦʡ ʬʦʨʤʝ ʫʯʝʪʘ. 

ʉʝʡʯʘʩ, ʧʦʩʣʝ ʢʘʪʘʩʪʨʦʬʳ, ʧʝʨʝʜ ʥʘʤʠ ʩʪʦʠʪ ʚʦʧʨʦʩ: ʧʦʤʦʞʝʪ ʣʠ ʪʝʭʥʦʣʦʛʠʷ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ 

ʚʝʩʪʠ ʫʯʝʪ ʥʘ ʜʨʫʛʠʭ ʦʩʥʦʚʘʥʠʷʭ, ʚʝʨʥʫʪʴ ʜʦʚʝʨʠʝ ʢ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ? ʄʦʞʝʪ ʣʠ 

ʙʣʦʢʯʝʡʥ, ʢʦʪʦʨʳʡ ʧʦʩʪʦʷʥʥʦ ʦʪʢʨʳʪ ʜʣʷ ʧʫʙʣʠʯʥʦʡ ʧʨʦʚʝʨʢʠ ʠ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʥʝ ʦʜʥʠʤ 

ʙʘʥʢʦʤ, ʘ ʩʝʨʠʝʡ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʟʘʱʠʱʝʥʥʳʭ ʦʧʝʨʘʮʠʡ, ʧʨʦʠʟʚʦʜʠʤʳʭ ʤʥʦʞʝʩʪʚʦʤ 

ʢʦʤʧʴʶʪʝʨʦʚ, ʚʦʟʨʦʜʠʪʴ ʥʘʰ ʫʪʨʘʯʝʥʥʳʡ ʩʦʮʠʘʣʴʥʳʡ ʢʘʧʠʪʘʣ? 

ɹʦʞʠʡ ʧʨʦʪʦʢʦʣ 
ɺ 2008 ʛʦʜʫ, ʢʦʛʜʘ ʤʠʨ ʫʪʦʧʘʣ ʚ ʧʫʯʠʥʝ ʬʠʥʘʥʩʦʚʦʛʦ ʢʨʠʟʠʩʘ, ʤʘʣʦ ʢʪʦ ʟʘʤʝʪʠʣ ʩʪʘʪʴʶ 

ʟʘ ʧʦʜʧʠʩʴʶ ʥʝʢʦʝʛʦ ʉʘʪʦʰʠ ʅʘʢʘʤʦʪʦ, ʦʧʫʙʣʠʢʦʚʘʥʥʫʶ 31 ʦʢʪʷʙʨʷ. ɺ ʥʝʡ ʦʧʠʩʳʚʘʣʦʩʴ ʥʝʯʪʦ 

ʧʦʜ ʥʘʟʚʘʥʠʝʤ çʙʠʪʢʦʠʥè ð ʩʠʩʪʝʤʘ ʵʣʝʢʪʨʦʥʥʦʡ ʥʘʣʠʯʥʦʩʪʠ, ʥʝ ʪʨʝʙʫʶʱʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ [15], ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʦʡ ʣʝʞʘʣ ʦʪʢʨʳʪʳʡ ʨʝʝʩʪʨ, ʜʦʩʪʫʧʥʳʡ ʣʶʙʦʤʫ ʜʣʷ ʧʨʦʩʤʦʪʨʘ, 

ʥʦ ʥʝ ʜʣʷ ʠʟʤʝʥʝʥʠʡ. ʌʘʢʪʠʯʝʩʢʠ ʦʥ ʧʨʝʜʩʪʘʚʣʷʣ ʩʦʙʦʡ ʦʙʲʝʢʪʠʚʥʫʶ ʮʠʬʨʦʚʫʶ ʟʘʧʠʩʴ 

ʨʝʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʜʝʣ. ʅʝʩʢʦʣʴʢʦ ʣʝʪ ʩʧʫʩʪʷ ʵʪʦʪ ʨʝʝʩʪʨ ʥʘʟʦʚʫʪ ʙʣʦʢʯʝʡʥʦʤ. 

ʅʘʢʘʤʦʪʦ ʦʙʲʝʜʠʥʠʣ ʚ ʢʦʥʮʝʧʮʠʠ ʙʠʪʢʦʠʥʘ ʥʝʩʢʦʣʴʢʦ ʵʣʝʤʝʥʪʦʚ, ʥʦ, ʢʘʢ ʌʠʙʦʥʘʯʯʠ 

ʠ ʇʘʯʦʣʠ ʚ ʩʚʦʝ ʚʨʝʤʷ, ʙʳʣ ʥʝ ʝʜʠʥʩʪʚʝʥʥʳʤ, ʢʪʦ ʩʪʨʝʤʠʣʩʷ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʩʠʩʪʝʤʫ ʫʯʝʪʘ 

ʩ ʧʦʤʦʱʴʶ ʥʦʚʳʭ ʟʥʘʥʠʡ ʠ ʪʝʭʥʦʣʦʛʠʡ. ɺ 2005 ʛʦʜʫ ʁʝʥ ɻʨʠʛʛ, ʢʦʤʧʴʶʪʝʨʥʳʡ ʵʢʩʧʝʨʪ 
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ʠʟ ʢʦʤʧʘʥʠʠ Systemics, ʧʨʝʜʩʪʘʚʠʣ ʧʨʦʙʥʫʶ ʚʝʨʩʠʶ ʩʠʩʪʝʤʳ ʧʦʜ ʥʘʟʚʘʥʠʝʤ çʪʨʦʡʥʘʷ 

ʟʘʧʠʩʴè [16]. ɻʨʠʛʛ ʨʘʙʦʪʘʣ ʚ ʦʙʣʘʩʪʠ ʢʨʠʧʪʦʛʨʘʬʠʠ ð ʥʘʫʢʠ, ʚʦʩʭʦʜʷʱʝʡ ʢ ʪʝʤ ʜʘʚʥʠʤ 

ʚʨʝʤʝʥʘʤ, ʢʦʛʜʘ ʚʧʝʨʚʳʝ ʧʦʷʚʠʣʠʩʴ ʰʠʬʨʦʚʘʥʥʳʝ ʧʦʩʣʘʥʠʷ, ʠʣʠ ʪʘʡʥʦʧʠʩʴ. ʉ ʪʝʭ ʧʦʨ ʢʘʢ 

ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʤʘʰʠʥʘ ɸʣʘʥʘ ʊʴʶʨʠʥʛʘ ʚʟʣʦʤʘʣʘ ʢʦʜ ʥʝʤʝʮʢʦʛʦ ʰʠʬʨʘʪʦʨʘ çʕʥʠʛʤʘè, 

ʢʨʠʧʪʦʛʨʘʬʠʷ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪ ʭʦʜ ʥʘʰʝʡ ʮʠʬʨʦʚʦʡ ʨʝʚʦʣʶʮʠʠ. ɹʝʟ ʢʨʠʧʪʦʛʨʘʬʠʠ ʤʳ 

ʥʝ ʩʤʦʛʣʠ ʙʳ ʦʙʤʝʥʠʚʘʪʴʩʷ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʯʝʨʝʟ ʠʥʪʝʨʥʝʪ ð ʥʘʧʨʠʤʝʨ, 

ʩʦʚʝʨʰʘʷ ʧʣʘʪʝʞʠ ʠ ʧʦʢʫʧʢʠ ʦʥʣʘʡʥ, ð ʥʝ ʦʧʘʩʘʷʩʴ, ʯʪʦ ʦʥʘ ʧʦʧʘʜʝʪ ʚ ʯʫʞʠʝ ʨʫʢʠ. ʇʨʠ 

ʚʟʨʳʚʥʦʤ ʨʦʩʪʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʦʱʥʦʩʪʝʡ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫʩʠʣʠʣʘʩʴ ʠ ʨʦʣʴ ʢʨʠʧʪʦʛʨʘʬʠʠ 

ʚ ʥʘʰʝʡ ʞʠʟʥʠ. ʁʝʥ ɻʨʠʛʛ, ʩʦ ʩʚʦʝʡ ʩʪʦʨʦʥʳ, ʧʦʣʘʛʘʣ, ʯʪʦ ʩʣʝʜʫʶʱʝʡ ʩʪʫʧʝʥʴʶ ʩʪʘʥʝʪ 

ʧʨʦʛʨʘʤʤʠʨʫʝʤʘʷ ʩʠʩʪʝʤʘ ʚʝʜʝʥʠʷ ʫʯʝʪʘ, ʢʦʪʦʨʘʷ ʩʜʝʣʘʝʪ ʤʦʰʝʥʥʠʯʝʩʪʚʦ ʪʝʭʥʠʯʝʩʢʠ 

ʥʝʚʦʟʤʦʞʥʳʤ. ɺ ʩʫʱʥʦʩʪʠ, ʦʥ ʧʨʝʜʣʘʛʘʣ ʜʦʙʘʚʠʪʴ ʢ ʪʨʘʜʠʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʜʚʦʡʥʦʡ ʟʘʧʠʩʠ 

ʪʨʝʪʠʡ ʢʦʤʧʦʥʝʥʪ ð ʥʝʟʘʚʠʩʠʤʳʡ ʦʙʱʝʜʦʩʪʫʧʥʳʡ ʨʝʝʩʪʨ, ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠ ʟʘʱʠʱʝʥʥʳʡ 

ʦʪ ʣʶʙʳʭ ʠʟʤʝʥʝʥʠʡ. ʇʦ ʤʥʝʥʠʶ ɻʨʠʛʛʘ, ʵʪʦ ʧʦʟʚʦʣʷʣʦ ʧʦʣʥʦʩʪʴʶ ʠʩʢʣʶʯʠʪʴ ʚʝʨʦʷʪʥʦʩʪʴ 

ʧʦʜʪʘʩʦʚʢʠ. 

ʇʨʝʜʧʦʣʘʛʘʣʦʩʴ, ʯʪʦ ʚ ʥʦʚʦʡ ʩʠʩʪʝʤʝ ʧʦʣʴʟʦʚʘʪʝʣʴ ʙʫʜʝʪ ʚʝʩʪʠ ʦʙʳʯʥʫʶ ʜʚʦʡʥʫʶ ʟʘʧʠʩʴ, ʥʦ 

ʢ ʮʠʬʨʦʚʦʤʫ ʨʝʝʩʪʨʫ ʜʦʙʘʚʠʪʩʷ ʝʱʝ ʦʜʥʘ ʬʫʥʢʮʠʷ, ʩʚʦʝʛʦ ʨʦʜʘ ʰʪʘʤʧ ʚʨʝʤʝʥʠ: 

ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠ ʟʘʱʠʱʝʥʥʦʝ, ʧʦʜʧʠʩʘʥʥʦʝ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʢʘʞʜʦʡ ʪʨʘʥʟʘʢʮʠʠ. (çʇʦʜʧʠʩʴè ʚ 

ʢʨʠʧʪʦʛʨʘʬʠʠ ð ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʩʣʦʞʥʦʝ ʠ ʥʘʫʢʦʝʤʢʦʝ ʧʦʥʷʪʠʝ, ʯʝʤ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ. ʆʥʦ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʦʚʤʝʱʝʥʠʝ ʜʚʫʭ ʮʠʬʨʦʚʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ, ʠʣʠ çʢʣʶʯʝʡè, ð 

ʦʙʱʝʜʦʩʪʫʧʥʦʛʦ ʠ ʠʟʚʝʩʪʥʦʛʦ ʣʠʰʴ ʚʣʘʜʝʣʴʮʫ. ʀʭ ʧʦʣʥʦʝ ʩʦʚʧʘʜʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠ 

ʜʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʦʩʪʘʚʠʚʰʝʝ ʧʦʜʧʠʩʴ ʣʠʮʦ ʦʙʣʘʜʘʝʪ ʥʘ ʥʝʝ ʵʢʩʢʣʶʟʠʚʥʳʤ ʧʨʘʚʦʤ.) ɻʨʠʛʛ 

ʧʨʝʜʩʪʘʚʣʷʣ ʩʝʙʝ ʩʠʩʪʝʤʫ ʪʨʦʡʥʦʡ ʟʘʧʠʩʠ ʢʘʢ ʩʧʝʮʠʘʣʴʥʫʶ ʢʦʤʧʴʶʪʝʨʥʫʶ ʧʨʦʛʨʘʤʤʫ, 

ʚʢʣʶʯʝʥʥʫʶ ʚ ʇʆ ʢʦʤʧʘʥʠʠ ʠʣʠ ʦʨʛʘʥʠʟʘʮʠʠ. ʆʜʥʘʢʦ ʪʨʝʪʠʡ ʨʝʝʩʪʨ, ʩʦʜʝʨʞʘʱʠʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚʩʝʭ ʧʦʜʧʠʩʘʥʥʳʭ ʦʧʝʨʘʮʠʡ, ʙʫʜʝʪ ʦʪʢʨʳʪ ʜʣʷ ʚʝʨʠʬʠʢʘʮʠʠ ʚ ʨʝʞʠʤʝ 

ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ʃʶʙʦʝ ʨʘʩʭʦʞʜʝʥʠʝ ʩ ʧʦʜʪʚʝʨʞʜʝʥʥʳʤʠ ʟʘʧʠʩʷʤʠ ʫʢʘʞʝʪ ʥʘ ʧʦʜʜʝʣʢʫ. 

ʇʨʝʜʩʪʘʚʴʪʝ ʩʝʙʝ ʤʦʰʝʥʥʠʢʘ ʚʨʦʜʝ ɹʝʨʥʠ ʄʵʜʦʬʬʘ, ʢʦʪʦʨʳʡ ʧʨʦʩʪʦ ʚʳʜʫʤʳʚʘʣ ʪʨʘʥʟʘʢʮʠʠ ʠ 

ʦʪʦʙʨʘʞʘʣ ʠʭ ʚ ʬʠʢʪʠʚʥʳʭ ʚʝʜʦʤʦʩʪʷʭ, ð ʠ ʧʦʡʤʝʪʝ ʮʝʥʥʦʩʪʴ ʩʠʩʪʝʤʳ, ʧʦʟʚʦʣʷʶʱʝʡ ʧʨʦʚʝʨʷʪʴ 

ʩʯʝʪʘ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. 

ɽʱʝ ʨʘʥʴʰʝ, ʚ 1990-ʭ, ʜʨʫʛʦʡ ʠʟʦʙʨʝʪʘʪʝʣʴ ʪʘʢʞʝ ʧʦʜʤʝʪʠʣ ʙʦʛʘʪʳʡ ʧʦʪʝʥʮʠʘʣ ʮʠʬʨʦʚʦʛʦ 

ʨʝʝʩʪʨʘ. ʕʪʦ ʙʳʣ ʅʠʢ ʉʘʙʦ ð ʦʜʠʥ ʠʟ ʧʝʨʚʳʭ ʰʠʬʨʦʧʘʥʢʦʚ6 ʠ ʘʚʪʦʨ ʨʷʜʘ ʢʦʥʮʝʧʪʦʚ, ʢʦʪʦʨʳʝ 

ʚʧʦʩʣʝʜʩʪʚʠʠ ʣʝʛʣʠ ʚ ʦʩʥʦʚʫ ʘʨʭʠʪʝʢʪʫʨʳ ʙʠʪʢʦʠʥʘ, ʯʪʦ ʩʪʘʣʦ ʧʨʠʯʠʥʦʡ ʧʦʷʚʣʝʥʠʷ ʚʝʨʩʠʠ, 

ʙʫʜʪʦ ʟʘ ʧʩʝʚʜʦʥʠʤʦʤ ʉʘʪʦʰʠ ʅʘʢʘʤʦʪʦ ʩʢʨʳʚʘʝʪʩʷ ʠʤʝʥʥʦ ʦʥ. ɽʛʦ ʧʨʦʪʦʢʦʣ ʧʦ ʩʫʪʠ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʘʙʣʠʮʫ, ʢʦʪʦʨʘʷ ʟʘʧʫʩʢʘʝʪʩʷ ʥʘ çʚʠʨʪʫʘʣʴʥʦʡ ʤʘʰʠʥʝè ð ʪʦ ʝʩʪʴ ʩʝʪʠ 

ʦʙʲʝʜʠʥʝʥʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ, ʜʦʩʪʫʧʥʦʡ ʤʥʦʞʝʩʪʚʫ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʉʘʙʦ ʨʘʟʨʘʙʦʪʘʣ ʩʣʦʞʥʫʶ 

ʩʠʩʪʝʤʫ ʦʪʢʨʳʪʳʭ ʠ ʟʘʰʠʬʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʟʘʱʠʱʘʪʴ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʥʦ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʜʦʩʪʘʪʦʯʥʦ ʠʥʬʦʨʤʘʮʠʠ, ʯʪʦʙʳ ʩʦʟʜʘʪʴ 

ʚʝʨʠʬʠʮʠʨʫʝʤʫʶ ʠʩʪʦʨʠʶ ʦʧʝʨʘʮʠʡ. ʍʦʪʷ ʩʠʩʪʝʤʝ ʉʘʙʦ ð ʦʥ ʥʘʟʚʘʣ ʝʝ çʙʦʞʴʠʤ 

ʧʨʦʪʦʢʦʣʦʤè ð ʫʞʝ ʙʦʣʝʝ ʜʚʘʜʮʘʪʠ ʣʝʪ [17], ʦʥʘ ʥʘ ʫʜʠʚʣʝʥʠʝ ʙʣʠʟʢʘ ʢ ʧʣʘʪʬʦʨʤʘʤ ʠ 

ʧʨʦʪʦʢʦʣʘʤ ʙʣʦʢʯʝʡʥʘ, ʦ ʢʦʪʦʨʳʭ ʧʦʡʜʝʪ ʨʝʯʴ ʚ ʩʣʝʜʫʶʱʠʭ ʛʣʘʚʘʭ. ʉʘʙʦ, ɻʨʠʛʛ ʠ ʜʨʫʛʠʝ 

ʨʘʟʨʘʙʦʪʯʠʢʠ ʧʝʨʚʳʤʠ ʦʧʨʦʙʦʚʘʣʠ ʤʝʪʦʜ, ʢʦʪʦʨʳʡ, ʚʦʟʤʦʞʥʦ, ʧʨʠʚʝʜʝʪ ʢ ʧʦʷʚʣʝʥʠʶ 

ʥʝʠʟʤʝʥʷʝʤʳʭ ʟʘʧʠʩʝʡ, ʠʩʢʣʶʯʘʶʱʠʭ ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʤʦʰʝʥʥʠʢʦʚ ʚʨʦʜʝ ʄʵʜʦʬʬʘ ʠʣʠ 

ʥʝʜʦʙʨʦʩʦʚʝʩʪʥʳʭ ʙʘʥʢʠʨʦʚ. ʍʦʯʝʪʩʷ ʥʘʜʝʷʪʴʩʷ, ʯʪʦ ʥʦʚʳʡ ʤʝʪʦʜ ʧʦʤʦʞʝʪ ʚʦʩʩʪʘʥʦʚʠʪʴ 

ʦʙʱʝʩʪʚʝʥʥʦʝ ʜʦʚʝʨʠʝ ʢ ʩʠʩʪʝʤʘʤ, ʠʩʧʦʣʴʟʫʝʤʳʤ ʥʘʤʠ ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 

çɹʦʣʴʰʘʷ ʤʘʪʝʤʘʪʠʢʘè, ʦʪʢʨʳʪʦʩʪʴ ʠ ʥʦʚʳʡ ʠʥʩʪʨʫʤʝʥʪ 
ʢʦʥʩʝʥʩʫʩʘ 

ɽʩʣʠ ʦʪʜʝʣʴʥʳʝ ʛʨʫʧʧʳ ʭʦʪʷʪ ʧʨʦʠʟʚʦʜʠʪʴ ʤʝʞʜʫ ʩʦʙʦʡ ʦʙʤʝʥ ʠ ʩʦʟʜʘʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦ 

ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʝ ʦʙʱʝʩʪʚʘ, ʦʥʠ ʜʦʣʞʥʳ ʧʨʠʡʪʠ ʢ ʦʙʱʝʧʨʠʝʤʣʝʤʦʤʫ ʧʨʝʜʩʪʘʚʣʝʥʠʶ ʦ 

ʨʝʘʣʴʥʦʩʪʠ. ɺ ʮʠʬʨʦʚʦʤ ʤʠʨʝ XXI ʩʪʦʣʝʪʠʷ, ʢʦʛʜʘ ʤʥʦʛʠʝ ʩʦʦʙʱʝʩʪʚʘ ʬʦʨʤʠʨʫʶʪʩʷ ʚʠʨʪʫʘʣʴʥʦ, 

ʚʥʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʛʨʘʥʠʮ ʠ ʤʝʩʪʥʳʭ ʶʨʠʩʜʠʢʮʠʡ, ʩʪʘʨʳʝ ʠʥʩʪʠʪʫʪʳ ʠ ʢʨʠʪʝʨʠʠ, ʢʦʪʦʨʳʤʠ 

ʤʳ ʧʦʣʴʟʦʚʘʣʠʩʴ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʠʩʪʠʥʳ, ʫʞʝ ʥʝ ʚʳʧʦʣʥʷʶʪ ʩʚʦʠʭ ʬʫʥʢʮʠʡ. ʇʦ ʤʥʝʥʠʶ 

ʩʪʦʨʦʥʥʠʢʦʚ ʙʣʦʢʯʝʡʥʘ, ʧʨʦʮʝʩʩ ʚʳʷʩʥʝʥʠʷ ʠʩʪʠʥʳ ʣʫʯʰʝ ʚʩʝʛʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʥʘ ʦʩʥʦʚʝ 

ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʟʘʧʠʩʠ, ʙʝʟ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʢʦʥʪʨʦʣʷ, ʯʪʦ ʩʜʝʣʘʝʪ ʜʘʥʥʳʝ ʥʝʫʷʟʚʠʤʳʤʠ ʜʣʷ 

ʚʟʣʦʤʘ, ʧʦʜʢʫʧʘ, ʦʰʠʙʢʠ ʠʣʠ ʩʪʠʭʠʡʥʦʛʦ ʙʝʜʩʪʚʠʷ. 
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ʂʨʦʤʝ ʪʦʛʦ, ʨʝʟʫʣʴʪʘʪʳ ʟʘʧʠʩʠ ʜʦʣʞʥʳ ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʪʴʩʷ ʩ ʧʦʤʦʱʴʶ ʩʣʦʞʥʳʭ 

ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ, ʢʦʪʦʨʳʝ ʧʨʝʜʦʪʚʨʘʪʷʪ ʠʭ ʧʝʨʝʟʘʧʠʩʴ ʚ ʜʘʣʴʥʝʡʰʝʤ. ɺʦʪ ʢʘʢʠʤ 

ʦʙʨʘʟʦʤ ʢʨʠʧʪʦʛʨʘʬʠʷ ʚʳʧʦʣʥʷʝʪ ʩʚʦʠ ʟʘʜʘʯʠ: ʦʥʘ ʠʩʧʦʣʴʟʫʝʪ ʟʘʱʠʪʥʳʝ ʢʦʜʳ, ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʝ 

ʠʟ ʥʘʩʪʦʣʴʢʦ ʙʦʣʴʰʦʛʦ ʥʘʙʦʨʘ ʚʦʟʤʦʞʥʳʭ ʯʠʩʝʣ, ʯʪʦ ʵʪʦ ʚʳʭʦʜʠʪ ʟʘ ʨʘʤʢʠ ʯʝʣʦʚʝʯʝʩʢʦʛʦ 

ʚʦʦʙʨʘʞʝʥʠʷ. ʉʘʤʦ ʢʦʣʠʯʝʩʪʚʦ ʚʘʨʠʘʥʪʦʚ ʠʩʢʣʶʯʘʝʪ ʚʟʣʦʤ ʢʦʜʘ ʤʝʪʦʜʦʤ ʫʛʘʜʳʚʘʥʠʷ, ʪʦ ʝʩʪʴ 

ʧʦʜʙʦʨʘ ʮʠʬʨ, ʠʟ-ʟʘ ʯʨʝʟʤʝʨʥʦʡ ʪʨʫʜʦʝʤʢʦʩʪʠ ʧʨʦʮʝʩʩʘ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʙʠʪʢʦʠʥ ð ʩʘʤʘʷ 

ʤʦʱʥʘʷ ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʩʝʪʴ ʚ ʤʠʨʝ: ʦʙʱʘʷ çʤʦʱʥʦʩʪʴ ʭʝʰʠʨʦʚʘʥʠʷè ʢ ʘʚʛʫʩʪʫ 2017 ʛʦʜʘ 

ʧʦʟʚʦʣʠʣʘ ʝʝ ʢʦʤʧʴʶʪʝʨʘʤ ʢʦʣʣʝʢʪʠʚʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʙʦʣʝʝ ʩʝʤʠ ʤʠʣʣʠʦʥʦʚ ʪʨʠʣʣʠʦʥʦʚ 

ʦʧʝʨʘʮʠʡ ʧʦ ʧʦʜʙʦʨʫ ʥʦʤʝʨʘ ʚ ʩʝʢʫʥʜʫ. ʆʜʥʘʢʦ ʠ ʝʡ ʧʦʥʘʜʦʙʠʪʩʷ ʦʢʦʣʦ 4500 ʪʨʠʣʣʠʦʥʦʚ 

ʪʨʠʣʣʠʦʥʦʚ ʪʨʠʣʣʠʦʥʦʚ ʣʝʪ ʥʘ ʦʙʨʘʙʦʪʢʫ ʚʩʝʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʤʦʞʝʪ 

ʩʛʝʥʝʨʠʨʦʚʘʪʴ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʘʷ ʭʝʰ-ʬʫʥʢʮʠʷ SHA-256; ʠʤʝʥʥʦ ʦʥʘ ʟʘʱʠʱʘʝʪ ʜʘʥʥʳʝ 

ʙʠʪʢʦʠʥʘ. ɼʣʷ ʩʨʘʚʥʝʥʠʷ: ʵʪʦ ʚ 36 264 ʪʨʠʣʣʠʦʥʘ ʪʨʠʣʣʠʦʥʘ ʨʘʟ ʙʦʣʴʰʝ, ʯʝʤ ʠʟʚʝʩʪʥʳʡ ʥʘʤ 

ʚʦʟʨʘʩʪ ɺʩʝʣʝʥʥʦʡ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʢʨʠʧʪʦʛʨʘʬʠʷ ʙʠʪʢʦʠʥʘ ʚʧʦʣʥʝ ʥʘʜʝʞʥʘ7. 

ʀ ʚʩʝ ʞʝ ʜʣʷ ʨʘʙʦʪʳ ʪʘʢʦʡ ʩʠʩʪʝʤʳ ʯʝʩʪʥʦʛʦ ʫʯʝʪʘ ʥʫʞʥʦ ʥʝʯʪʦ ʙʦʣʴʰʝʝ, ʯʝʤ ʢʨʠʧʪʦʛʨʘʬʠʷ. 

ɿʘʧʠʩʘʥʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʪʨʘʥʟʘʢʮʠʡ ʜʦʣʞʥʘ ʙʳʪʴ ʧʦʣʥʦʩʪʴʶ ʧʨʦʟʨʘʯʥʦʡ ʠ ʦʪʢʨʳʪʦʡ ʜʣʷ 

ʧʫʙʣʠʯʥʦʛʦ ʢʦʥʪʨʦʣʷ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ, ʚʦ-ʧʝʨʚʳʭ, ʫʯʝʪʥʳʡ ʨʝʝʩʪʨ ʥʫʞʥʦ ʩʜʝʣʘʪʴ 

ʦʙʱʝʜʦʩʪʫʧʥʳʤ, ʘ, ʚʦ-ʚʪʦʨʳʭ, ʫʧʨʘʚʣʷʶʱʠʡ ʠʤ ʘʣʛʦʨʠʪʤ ʜʦʣʞʝʥ ʨʘʙʦʪʘʪʴ 

ʧʦ ʧʨʠʥʮʠʧʫ open-source, ʯʪʦʙʳ ʣʶʙʦʡ ʢʣʠʝʥʪ ʤʦʛ ʧʦʩʤʦʪʨʝʪʴ ʠ ʧʨʦʚʝʨʠʪʴ ʝʛʦ ʠʩʭʦʜʥʳʡ ʢʦʜ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʟʘʱʠʪʫ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʠʥʘʯʝ 

ʥʠʢʪʦ ʥʝ ʩʪʘʥʝʪ ʜʦʚʝʨʷʪʴ ʝʡ ʣʠʯʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʠʣʠ ʚʘʞʥʳʝ ʢʦʤʤʝʨʯʝʩʢʠʝ ʪʘʡʥʳ, ʝʩʣʠ ʢ ʥʠʤ 

ʣʶʙʦʡ ʩʤʦʞʝʪ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ. ɹʠʪʢʦʠʥ ʧʦʢʘ ʨʝʰʘʝʪ ʵʪʫ ʧʨʦʙʣʝʤʫ, ʦʪʦʙʨʘʞʘʷ ʣʠʰʴ 

ʦʜʥʦʨʘʟʦʚʳʝ ʙʫʢʚʝʥʥʦ-ʮʠʬʨʦʚʳʝ çʘʜʨʝʩʘè, ʢʦʪʦʨʳʝ ʚ ʧʨʦʠʟʚʦʣʴʥʦʤ ʧʦʨʷʜʢʝ ʥʘʟʥʘʯʘʶʪʩʷ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʢʨʠʧʪʦʚʘʣʶʪʳ ʠ ʥʠʯʝʛʦ ʥʝ ʛʦʚʦʨʷʪ ʦʙ ʠʜʝʥʪʠʯʥʦʩʪʠ ʩʚʦʠʭ 

ʚʣʘʜʝʣʴʮʝʚ. ʅʦ ʚʩʝ ʞʝ ʵʪʦ ʥʝ ʧʦʣʥʦʩʪʴʶ ʘʥʦʥʠʤʥʘʷ ʩʠʩʪʝʤʘ ð ʝʝ ʣʫʯʰʝ ʦʧʠʩʘʪʴ ʢʘʢ 

çʧʩʝʚʜʦʥʠʤʥʫʶè. ɺ ʥʝʡ ʟʘʣʦʞʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʩʣʝʜʠʪʴ ʮʝʧʦʯʢʫ ʪʨʘʥʟʘʢʮʠʡ ʤʝʞʜʫ ʘʜʨʝʩʘʤʠ 

ʠ ʦʪʳʩʢʘʪʴ ʪʦʯʢʫ, ʚ ʢʦʪʦʨʦʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʙʳʪʴ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥ, ð ʥʘʧʨʠʤʝʨ, ʧʨʠ 

ʦʙʥʘʣʠʯʠʚʘʥʠʠ ʩʨʝʜʩʪʚ ʠ ʧʝʨʝʚʦʜʝ ʠʭ ʚ ʜʦʣʣʘʨʳ ʯʝʨʝʟ ʦʙʤʝʥʥʳʡ ʩʝʨʚʠʩ ʠʣʠ ʙʠʨʞʫ 

ʢʨʠʧʪʦʚʘʣʶʪ. ʊʘʤ ʚʝʜʝʪʩʷ ʟʘʧʠʩʴ ʠʤʝʥ, ʘʜʨʝʩʦʚ ʠ ʧʨʦʯʠʭ ʜʘʥʥʳʭ ʢʘʞʜʦʛʦ ʢʣʠʝʥʪʘ. ɼʣʷ 

ʦʪʜʝʣʴʥʳʭ ʢʨʠʧʪʦʛʨʘʬʦʚ, ʩʣʠʰʢʦʤ ʩʝʨʴʝʟʥʦ ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʚʦʧʨʦʩʘʤ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ, 

ʧʦʜʦʙʥʘʷ ʩʠʩʪʝʤʘ ʥʝʜʦʩʪʘʪʦʯʥʦ ʥʘʜʝʞʥʘ, ʧʦʵʪʦʤʫ ʦʥʠ ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ 

ʢʨʠʧʪʦʚʘʣʶʪʳ, ʪʘʢʠʝ ʢʘʢ Zcash, Monero, Dash, ʠʤʝʶʱʠʝ ʫʨʦʚʝʥʴ ʟʘʱʠʪʳ ʚʳʰʝ, ʯʝʤ ʫ ʙʠʪʢʦʠʥʘ. 

ʕʪʠ ʩʠʩʪʝʤʳ ʭʨʘʥʷʪ ʚ ʨʝʝʩʪʨʘʭ ʜʦʩʪʘʪʦʯʥʦ ʠʥʬʦʨʤʘʮʠʠ, ʯʪʦʙʳ ʢʦʤʧʴʶʪʝʨʳ-ʚʘʣʠʜʘʪʦʨʳ ʤʦʛʣʠ 

ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʩʦ ʩʯʝʪʘʤʠ ʥʝ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʥʝʟʘʢʦʥʥʳʭ ʜʝʡʩʪʚʠʡ, ʥʦ ʧʨʠ ʵʪʦʤ ʠʜʝʥʪʠʯʥʦʩʪʴ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʢʨʳʚʘʝʪʩʷ ʝʱʝ ʪʱʘʪʝʣʴʥʝʝ. 

ʄʦʞʥʦ ʩʧʦʨʠʪʴ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʪʦʣʴ ʨʘʜʠʢʘʣʴʥʳʭ ʤʝʨ ʧʦ ʟʘʱʠʪʝ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ, ʥʦ 

ʚ ʮʝʣʦʤ ʚʳʰʝʦʧʠʩʘʥʥʘʷ ʤʦʜʝʣʴ ʥʦʚʦʛʦ ʨʝʝʩʪʨʘ ð ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ, ʟʘʱʠʱʝʥʥʦʛʦ 

ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠ, ʧʫʙʣʠʯʥʦʛʦ ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʧʨʠʚʘʪʥʦʛʦ ð ʩʧʦʩʦʙʥʘ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ 

ʫʪʨʘʯʝʥʥʦʛʦ ʜʦʚʝʨʠʷ ʢ ʦʬʠʮʠʘʣʴʥʳʤ ʩʠʩʪʝʤʘʤ ʟʘʧʠʩʠ ʠ ʩʥʦʚʘ ʧʦʙʫʜʠʪʴ ʛʨʘʞʜʘʥ ʢ 

ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʦʙʤʝʥʫ ʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

çɼʣʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʙʱʝʩʪʚʘ ʥʫʞʝʥ ʢʦʥʩʝʥʩʫʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʬʘʢʪʦʚè, ð ʫʪʚʝʨʞʜʘʝʪ 

ʊʦʤʠʢʘ ʊʠʣʣʴʤʘʥ, ʜʠʨʝʢʪʦʨ ʚʘʰʠʥʛʪʦʥʩʢʦʛʦ ʬʦʥʜʘ çʅʦʚʘʷ ɸʤʝʨʠʢʘè ʠ ʧʨʝʜʩʝʜʘʪʝʣʴ 

ɻʣʦʙʘʣʴʥʦʛʦ ʩʦʚʝʪʘ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ ʧʦ ʙʣʦʢʯʝʡʥ-ʪʝʭʥʦʣʦʛʠʷʤ. çʅʘʤ ʥʝʦʙʭʦʜʠʤʘ ʦʙʱʘʷ 

ʨʝʘʣʴʥʦʩʪʴ, ʢʦʪʦʨʫʶ ʧʨʠʟʥʘʝʪ ʢʘʞʜʳʡ. ʂʘʢ ʠ ʚʦ ʚʩʝʭ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ, ʫ ʥʘʩ ʝʩʪʴ ʠʥʩʪʠʪʫʪʳ, 

ʢʦʪʦʨʳʝ ʦʪʚʝʯʘʶʪ ʟʘ ʫʩʪʘʥʦʚʣʝʥʠʝ ʠ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʬʘʢʪʦʚ, ʥʦ ʩʝʡʯʘʩ ʵʪʠ ʠʥʩʪʠʪʫʪʳ ʥʘʭʦʜʷʪʩʷ 

ʧʦʜ ʫʛʨʦʟʦʡ ʠʩʯʝʟʥʦʚʝʥʠʷ. éɹʣʦʢʯʝʡʥ ʜʘʝʪ ʥʘʤ ʰʘʥʩ ʦʩʪʘʥʦʚʠʪʴ ʠʭ ʨʘʩʧʘʜ ʠ ʩʦʟʜʘʪʴ ʥʦʚʦʝ ʧʦʣʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʛʜʝ ʚʩʝ ʤʳ ʩʤʦʞʝʤ ʚʳʚʝʨʠʪʴ ʠ ʧʦʜʪʚʝʨʜʠʪʴ ʢʣʶʯʝʚʦʡ ʥʘʙʦʨ ʬʘʢʪʦʚ, ʦʙʝʩʧʝʯʠʚ 

ʧʨʠ ʵʪʦʤ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ ʩʚʝʜʝʥʠʡ, ʢʦʪʦʨʳʝ ʥʝ ʜʦʣʞʥʳ ʙʳʪʴ ʦʙʱʝʜʦʩʪʫʧʥʳè [18]. 

ɹʠʪʢʦʠʥ ʧʦʢʘʟʘʣ, ʢʘʢ ʵʪʘ ʠʜʝʷ ʨʘʙʦʪʘʝʪ ʚ ʦʜʥʦʤ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦʤ ʢʦʥʪʝʢʩʪʝ ð ʬʠʥʘʥʩʦʚʦʤ. 

ʅʦʚʳʡ ʠʥʩʪʨʫʤʝʥʪ ʧʦʜʪʚʝʨʞʜʝʥʠʷ çʬʘʢʪʦʚè ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʟʚʦʣʠʣ ʩʦʚʝʨʰʝʥʥʦ ʥʝʟʥʘʢʦʤʳʤ 

ʣʶʜʷʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝʟʘʚʠʩʠʤʫʶ ʚʘʣʶʪʫ ʜʣʷ ʦʧʣʘʪʳ ʯʝʨʝʟ ʠʥʪʝʨʥʝʪ ʠ ʧʨʠ ʵʪʦʤ ʪʚʝʨʜʦ ʟʥʘʪʴ, 

ʯʪʦ ʤʦʰʝʥʥʠʯʝʩʪʚʦ ʥʝʚʦʟʤʦʞʥʦ ð ʜʘʞʝ ʚ ʦʪʩʫʪʩʪʚʠʝ ʢʦʥʪʨʦʣʠʨʫʶʱʝʡ ʩʪʨʫʢʪʫʨʳ ʚʨʦʜʝ 

ʌʝʜʝʨʘʣʴʥʦʛʦ ʨʝʟʝʨʚʘ. 

ɺʧʨʦʯʝʤ, ʢʫʜʘ ʚʘʞʥʝʝ ʩʘʤʦ ʩʦʟʥʘʥʠʝ ʪʦʛʦ, ʯʪʦ ʥʝʢʘʷ ʛʨʫʧʧʘ ʣʶʜʝʡ ʤʦʞʝʪ ʜʦʩʪʠʯʴ ʢʦʥʩʝʥʩʫʩʘ 

ʧʦ ʧʦʚʦʜʫ ʬʘʢʪʦʚ ʙʝʟ ʧʦʤʦʱʠ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ ʧʦʩʨʝʜʥʠʢʦʚ. ʇʦ ʫʪʚʝʨʞʜʝʥʠʶ ʠʟʨʘʠʣʴʩʢʦʛʦ 

ʠʩʪʦʨʠʢʘ ʖʚʘʣʴ ʅʦʷ ʍʘʨʘʨʠ, ʚʣʘʩʪʴ ʠ ʩʠʣʘ ʩʦʮʠʘʣʴʥʳʭ ʠʥʩʪʠʪʫʪʦʚ ʢʦʨʝʥʠʪʩʷ ʚ ʯʝʣʦʚʝʯʝʩʢʦʡ 
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ʩʧʦʩʦʙʥʦʩʪʠ ʪʚʦʨʠʪʴ ʦʩʦʙʦ ʟʥʘʯʠʤʳʝ ʠʩʪʦʨʠʠ ʦ ʨʝʣʠʛʠʠ, ʥʘʮʠʠ, ʦʙʱʝʡ ʚʘʣʶʪʝ ʠ ʪ. ʧ., ʚ ʢʦʪʦʨʳʝ 

ʚʝʨʷʪ ʚʩʝ [19]. ɺ ʩʚʝʪʝ ʵʪʦʛʦ ʟʥʘʥʠʷ ʢʦʥʩʝʥʩʫʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʬʘʢʪʦʚ ʦʙʨʝʪʘʝʪ ʧʦʚʳʰʝʥʥʫʶ 

ʚʘʞʥʦʩʪʴ. ʀʩʪʦʨʠʷ ʯʝʣʦʚʝʯʝʩʢʦʡ ʮʠʚʠʣʠʟʘʮʠʠ ʦʩʥʦʚʘʥʘ ʥʝ ʥʘ ʙʝʟʫʩʣʦʚʥʦʡ ʠʩʪʠʥʝ, ʧʦʩʢʦʣʴʢʫ 

ʚʩʝ, ʜʘʞʝ ʥʘʫʯʥʦʝ ʟʥʘʥʠʝ, ʧʦʜʣʝʞʠʪ ʧʝʨʝʩʤʦʪʨʫ, ʘ ʥʘ ʝʱʝ ʙʦʣʝʝ ʤʦʱʥʦʤ ʧʦʥʷʪʠʠ 

ʧʨʘʚʜʳ: ʢʦʥʩʝʥʩʫʩʝ, ʦʙʱʝʤ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʦʙ ʠʩʪʠʥʝ, ʩʦʮʠʘʣʴʥʦʤ ʜʦʛʦʚʦʨʝ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ 

ʥʘʤ ʧʨʝʦʜʦʣʝʪʴ ʧʦʜʦʟʨʝʥʠʷ, ʜʦʙʠʪʴʩʷ ʚʟʘʠʤʥʦʛʦ ʜʦʚʝʨʠʷ ʠ ʚʩʪʫʧʠʪʴ ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. ʇʦʵʪʦʤʫ 

ʨʘʟʫʤʥʝʝ ʚʦʩʧʨʠʥʠʤʘʪʴ ʙʣʦʢʯʝʡʥ ʥʝ ʢʘʢ çʟʘʤʝʥʠʪʝʣʴè ʜʦʚʝʨʠʷ (ʩʠʩʪʝʤʫ, ʛʜʝ ʦʥʦ ʧʨʦʩʪʦ ʥʝ 

ʪʨʝʙʫʝʪʩʷ, ʧʦ ʫʪʚʝʨʞʜʝʥʠʶ ʥʘʠʙʦʣʝʝ ʬʘʥʘʪʠʯʥʳʭ ʩʪʦʨʦʥʥʠʢʦʚ ʢʨʠʧʪʦʚʘʣʶʪʳ), ʘ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪ 

ʜʣʷ ʩʦʟʜʘʥʠʷ ʦʙʱʠʭ ʠʩʪʦʨʠʡ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʚʳʭʦʜʘ ʥʘ ʥʦʚʳʡ ʫʨʦʚʝʥʴ ʜʦʚʝʨʠʷ, ʥʘʢʦʧʣʝʥʠʷ 

ʩʦʮʠʘʣʴʥʦʛʦ ʢʘʧʠʪʘʣʘ ʠ ʧʦʩʪʨʦʝʥʠʷ ʣʫʯʰʝʛʦ ʤʠʨʘ. 

ʉʪʦʣʴ ʚʜʦʭʥʦʚʣʷʶʱʘʷ ʧʝʨʩʧʝʢʪʠʚʘ ʧʦʤʦʛʘʝʪ ʦʙʲʷʩʥʠʪʴ ʙʫʨʥʳʡ ʵʥʪʫʟʠʘʟʤ ð ʠʥʦʛʜʘ 

ʯʨʝʟʤʝʨʥʳʡ ʠʣʠ ʥʝʦʧʨʘʚʜʘʥʥʳʡ ð ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʣʦʢʯʝʡʥʘ ʢʘʢ ʨʝʰʝʥʠʷ ʜʣʷé ʧʨʘʢʪʠʯʝʩʢʠ 

ʚʩʝʛʦ. ʇʦ ʤʝʨʝ ʪʦʛʦ ʢʘʢ ʩʧʝʮʠʘʣʠʩʪʳ ʠʟ ʩʘʤʳʭ ʨʘʟʥʳʭ ʩʬʝʨ ʠʩʩʣʝʜʫʶʪ ʝʛʦ ʧʦʪʝʥʮʠʘʣ ʜʣʷ 

ʜʝʮʝʥʪʨʘʣʠʟʘʮʠʠ ʩʚʦʠʭ ʦʪʨʘʩʣʝʡ ʠ ʚʳʩʚʦʙʦʞʜʝʥʠʷ ʢʘʧʠʪʘʣʘ, ʠʤ ʩʪʘʥʦʚʠʪʩʷ ʷʩʥʦ, ʯʪʦ 

ʙʣʦʢʯʝʡʥ ð ʥʝ ʧʨʦʩʪʦ çʢʫʟʥʠʮʘ ʜʝʥʝʛè. ɽʩʣʠ ʦʥ ʩʧʦʩʦʙʝʥ ʧʦʨʦʞʜʘʪʴ ʢʦʥʩʝʥʩʫʩ, ʢʘʢ ʧʦʢʘʟʳʚʘʝʪ 

ʧʨʠʤʝʨ ʩ ʙʠʪʢʦʠʥʦʤ, ʪʦ ʫʤʝʩʪʥʝʝ ʙʫʜʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʝʛʦ ʢʘʢ ʤʘʰʠʥʫ ʧʨʘʚʜʳ. 

 

ɻʃɸɺɸ 
2 

çʋʧʨʘʚʣʝʥʠʝè ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʦʡ 
  

ʆʜʥʘʞʜʳ ʩʝʥʪʷʙʨʴʩʢʠʤ ʚʝʯʝʨʦʤ 2011 ʛʦʜʘ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴ ʧʦ ʠʤʝʥʠ ʇʠʪʝʨ ʉʠʤʩ ʧʦʣʫʯʠʣ 

ʩʦʦʙʱʝʥʠʝ ʦʪ ʩʚʦʝʡ ʧʨʠʷʪʝʣʴʥʠʮʳ ɼʞʫʣʠʠ ʕʣʣʠʩʦʥ, ʢʦʪʦʨʘʷ ʩʧʨʘʰʠʚʘʣʘ, ʥʝ ʥʘʭʦʜʠʪʩʷ ʣʠ 

ʦʥ ʩʣʫʯʘʡʥʦ ʚ ʜʞʠʧʝ ʢʦʤʧʘʥʠʠ Uber ʥʘ ʫʛʣʫ 33-ʡ ʫʣʠʮʳ ʠ ʇʷʪʦʡ ʘʚʝʥʶ ʚ ʅʴ-ʁʁʦʨʢʝ. ʉʠʤʩ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʙʳʣ ʪʘʤ, ʧʦʵʪʦʤʫ ʨʝʰʠʣ, ʯʪʦ ʟʥʘʢʦʤʘʷ ʫʚʠʜʝʣʘ ʝʛʦ ʠʟ ʦʢʥʘ ʜʨʫʛʦʡ ʤʘʰʠʥʳ [1]. 

ʅʘ ʩʘʤʦʤ ʜʝʣʝ ʕʣʣʠʩʦʥ ʙʳʣʘ ʜʘʞʝ ʥʝ ʚ ʰʪʘʪʝ ʅʴʶ-ʁʦʨʢ, ʘ ʥʘ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʚʝʯʝʨʠʥʢʝ 

ʚ ʏʠʢʘʛʦ ʚ ʯʝʩʪʴ ʧʨʠʭʦʜʘ ʢʦʤʧʘʥʠʠ Uber ʚ çʛʦʨʦʜ ʚʝʪʨʦʚè. ʂʦʤʘʥʜʘ Uber ʧʦʢʘʟʳʚʘʣʘ ʛʦʩʪʷʤ 

ʦʜʠʥ ʠʟ ʩʚʦʠʭ ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ ʪʨʶʢʦʚ: ʠʥʪʝʨʘʢʪʠʚʥʫʶ ʢʘʨʪʫ çɺʩʝʚʠʜʷʱʝʝ ʦʢʦè, ʛʜʝ 

ʦʪʦʙʨʘʞʘʣʦʩʴ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʝ ʚʩʝʭ ʤʘʰʠʥ ʚʤʝʩʪʝ ʩ ʠʤʝʥʝʤ ʢʘʞʜʦʛʦ ʧʘʩʩʘʞʠʨʘ. ʂʦʤʧʘʥʠʷ 

ʦʪʩʣʝʞʠʚʘʣʘ ʥʝ ʪʦʣʴʢʦ ʧʝʨʝʤʝʱʝʥʠʝ ʘʚʪʦʤʦʙʠʣʝʡ, ʥʦ ʠ ʧʝʨʝʜʚʠʞʝʥʠʝ ʠʭ ʧʘʩʩʘʞʠʨʦʚ. ʂʦʛʜʘ 

ʕʣʣʠʩʦʥ ʦʙʲʷʩʥʠʣʘ, ʦʪʢʫʜʘ ʝʡ ʠʟʚʝʩʪʥʦ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʝ ʧʨʠʷʪʝʣʷ, ʉʠʤʩ ʚʦʟʤʫʪʠʣʩʷ ʠ ʥʘʧʠʩʘʣ 

ʦʙ ʵʪʦʤ ʫ ʩʝʙʷ ʚ ʙʣʦʛʝ ʛʥʝʚʥʳʡ ʧʦʩʪ. 

ɿʘʪʝʤ Uber ʩʪʘʣʘ ʦʙʲʝʢʪʦʤ ʩʝʢʩ-ʩʢʘʥʜʘʣʘ: ʩʦʪʨʫʜʥʠʮʳ ʤʘʩʩʦʚʦ ʟʘʷʚʣʷʣʠ ʦ ʜʦʤʦʛʘʪʝʣʴʩʪʚʘʭ 

ʥʘ ʨʘʙʦʯʝʤ ʤʝʩʪʝ, ʠʟ-ʟʘ ʯʝʛʦ ʜʣʷ ʩʧʘʩʝʥʠʷ ʨʝʧʫʪʘʮʠʠ ʧʨʠʰʣʦʩʴ ʧʨʠʥʠʤʘʪʴ ʚʝʩʴʤʘ ʨʘʜʠʢʘʣʴʥʳʝ 

ʤʝʨʳ ð ʚʧʣʦʪʴ ʜʦ ʚʳʥʫʞʜʝʥʥʦʡ ʦʪʩʪʘʚʢʠ ʩʦʫʯʨʝʜʠʪʝʣʷ Uber ʊʨʵʚʠʩʘ ʂʘʣʘʥʠʢʘ. ʆʜʥʘʢʦ ʚʦʧʨʦʩ 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʦʢʘʟʘʣʩʷ ʥʝ ʤʝʥʝʝ ʚʘʞʝʥ. ʂʦʤʧʘʥʠʷ ʥʝ ʧʨʦʩʪʦ ʚʣʘʜʝʣʘ ʠʥʬʦʨʤʘʮʠʝʡ 

ʦ ʯʘʩʪʥʳʭ ʧʦʝʟʜʢʘʭ, ʥʦ ʝʝ ʪʦʧ-ʤʝʥʝʜʞʝʨʳ ð ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʚ ʧʝʨʚʳʝ ʛʦʜʳ ʨʘʙʦʪʳ ð ʦʭʦʪʥʦ 

ʵʪʠʤ ʟʣʦʫʧʦʪʨʝʙʣʷʣʠ. ɺ ʥʦʷʙʨʝ 2014 ʛʦʜʘ ʢʦʤʧʘʥʠʷ Uber ʥʘʯʘʣʘ ʨʘʩʩʣʝʜʦʚʘʥʠʝ ʜʝʡʩʪʚʠʡ 

ʛʝʥʝʨʘʣʴʥʦʛʦ ʤʝʥʝʜʞʝʨʘ ʥʴʶ-ʡʦʨʢʩʢʦʛʦ ʦʬʠʩʘ ɼʞʦʰʘ ʄʦʨʝʨʘ [2] ʚ ʩʚʷʟʠ ʩ ʫʪʚʝʨʞʜʝʥʠʝʤ 

ʞʫʨʥʘʣʠʩʪʢʠ BuzzFeed ɼʞʦʘʥʳ ɹʫʡʘʥ, ʯʪʦ ʦʥ ʠʩʧʦʣʴʟʦʚʘʣ çɺʩʝʚʠʜʷʱʝʝ ʦʢʦè ʜʣʷ ʦʪʩʣʝʞʠʚʘʥʠʷ 

ʝʝ ʧʝʨʝʜʚʠʞʝʥʠʡ. ʕʪʦʪ ʩʢʘʥʜʘʣ ʠ ʜʨʫʛʠʝ ʞʘʣʦʙʳ ʥʘ ʥʘʨʫʰʝʥʠʝ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʚ ʠʪʦʛʝ 

ʚʳʥʫʜʠʣʠ Uber ʧʦʜʧʠʩʘʪʴ ʩʦʛʣʘʰʝʥʠʝ ʩ ʛʝʥʝʨʘʣʴʥʳʤ ʧʨʦʢʫʨʦʨʦʤ ʅʴʶ-ʁʦʨʢʘ ʕʨʠʢʦʤ 

ʐʥʘʡʜʝʨʦʤ ʦʙ ʦʙʷʟʘʪʝʣʴʥʦʤ ʢʦʜʠʨʦʚʘʥʠʠ ʠʤʝʥ ʧʘʩʩʘʞʠʨʦʚ ʠ ʛʝʦʣʦʢʘʮʠʦʥʥʳʭ ʜʘʥʥʳʭ [3]. 

ɹʝʟʫʩʣʦʚʥʦ, ʪʦ, ʯʪʦ ʧʝʨʝʚʦʟʯʠʢʠ ʚʨʦʜʝ Uber ʠ ʝʛʦ ʛʣʘʚʥʦʛʦ ʢʦʥʢʫʨʝʥʪʘ Lyft ʩʝʛʦʜʥʷ ʩʪʘʣʠ 

ʯʘʩʪʴʶ ʥʘʰʝʡ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ, ð ʥʝʦʩʧʦʨʠʤʳʡ ʬʘʢʪ. ʂʦʛʜʘ ʥʘʟʚʘʥʠʝ ʚʘʰʝʡ ʢʦʤʧʘʥʠʠ 

ʩʪʘʥʦʚʠʪʩʷ ʠʤʝʥʝʤ ʥʘʨʠʮʘʪʝʣʴʥʳʤ, ʥʘʯʠʥʘʝʪ ʩʢʣʦʥʷʪʴʩʷ ʠ ʦʙʨʘʟʦʚʳʚʘʪʴ ʦʜʥʦʢʦʨʝʥʥʳʝ ʩʣʦʚʘ 

(çʧʦʣʴʟʦʚʘʪʴʩʷ ʢʩʝʨʦʢʩʦʤè, çʩʧʨʦʩʠʪʴ ʫ ʛʫʛʣʘè, çʝʭʘʪʴ ʥʘ ʫʙʝʨʝè), ð ʟʥʘʡʪʝ, ʯʪʦ ʚʳ ʧʨʝʫʩʧʝʣʠ. 

ʅʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʫʩʪʦʡʯʠʚʫʶ ʘʩʩʦʮʠʘʮʠʶ ʙʨʝʥʜʘ ʩ ʜʝʤʦʢʨʘʪʠʯʥʳʤʠ ʪʘʨʠʬʘʤʠ, ʚʦʣʴʥʳʤ ʩʦʶʟʦʤ 

ʚʦʜʠʪʝʣʝʡ ʠ ʧʘʩʩʘʞʠʨʦʚ, ʢʦʪʦʨʳʝ ʧʨʦʩʪʦ çʚʳʨʫʯʘʶʪ ʜʨʫʛ ʜʨʫʛʘè, Uber ð ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʘʷ 

ʩʪʨʫʢʪʫʨʘ, ʚʦʚʩʝ ʥʝ ʩʪʨʝʤʷʱʘʷʩʷ ʠʟʙʘʚʠʪʴ ʥʘʩ ʦʪ ʧʦʩʨʝʜʥʠʯʝʩʪʚʘ. ʂʦʤʧʘʥʠʷ ʦʪʩʣʝʞʠʚʘʝʪ ʠ 

ʢʦʥʪʨʦʣʠʨʫʝʪ ʢʘʞʜʫʶ ʩʜʝʣʢʫ, ʟʘʢʣʶʯʝʥʥʫʶ ʤʝʞʜʫ ʚʦʜʠʪʝʣʝʤ ʠ ʧʘʩʩʘʞʠʨʦʤ, ʠ ʙʝʨʝʪ ʩʝʙʝ 

25 ʧʨʦʮʝʥʪʦʚ. ʀ ʦʥʘ ʜʘʣʝʢʦ ʥʝ ʝʜʠʥʩʪʚʝʥʥʘʷ ʟʘʨʘʙʘʪʳʚʘʝʪ ʧʦʜʦʙʥʳʤ ʦʙʨʘʟʦʤ. ʊʦ, ʢʘʢ Uber, 
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Facebook, Google ʠ ʧʨʦʯʠʝ ʪʝʭʥʦʛʠʛʘʥʪʳ XXI ʚʝʢʘ ʦʙʨʘʱʘʶʪʩʷ ʩ ʥʘʰʠʤʠ ʜʘʥʥʳʤʠ, ʫʞʝ ʧʦʨʘ 

ʧʨʠʟʥʘʪʴ ʥʘʩʫʱʥʦʡ ʧʨʦʙʣʝʤʦʡ. 

ʋ ʠʥʪʝʨʥʝʪʘ, ʝʩʣʠ ʚʳ ʥʝ ʚ ʢʫʨʩʝ, ʝʩʪʴ ʭʦʟʷʝʚʘ ð ʛʨʫʧʧʘ ʚʝʜʫʱʠʭ ʢʦʤʧʘʥʠʡ, ʘ ʠʤʝʥʥʦ Google, 

Amazon, Facebook ʠ Apple (ʠʭ ʯʘʩʪʦ ʦʙʦʟʥʘʯʘʶʪ ʘʙʙʨʝʚʠʘʪʫʨʦʡ GAFA), ʢʦʪʦʨʳʝ ʬʘʢʪʠʯʝʩʢʠ 

ʢʦʥʪʨʦʣʠʨʫʶʪ ʚʩʝ. ʄʳ ʜʦʚʝʨʠʣʠ ʠʤ ʨʦʣʴ ʧʦʩʨʝʜʥʠʢʦʚ ʧʨʠ ʧʝʨʝʧʠʩʢʝ ʠ ʦʙʱʝʥʠʠ ʚ ʩʦʮʩʝʪʷʭ, 

ʧʦʠʩʢʝ ʠ ʭʨʘʥʝʥʠʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʪ. ʧ. ɺ ʦʙʱʝʤ ʦʥʠ ʥʝʧʣʦʭʦ ʩʧʨʘʚʣʷʶʪʩʷ ʩ ʨʘʙʦʪʦʡ, ʦʜʥʘʢʦ ʠʭ 

ʧʦʩʨʝʜʥʠʯʝʩʪʚʦ ʦʙʭʦʜʠʪʩʷ ʥʘʤ ʚʝʩʴʤʘ ʥʝʜʝʰʝʚʦ, ʚʝʜʴ ʤʳ ʜʘʝʤ ʠʤ ʚ ʨʫʢʠ ʧʦʯʪʠ ʥʝʦʛʨʘʥʠʯʝʥʥʫʶ 

ʚʣʘʩʪʴ. ʄʳ ð ʠhʨʦʢʘʷ ʧʫʙʣʠʢʘ ð ʚ ʙʫʢʚʘʣʴʥʦʤ ʩʤʳʩʣʝ ʩʦʟʜʘʝʤ ʩʪʦʠʤʦʩʪʴ ʵʪʠʭ ʢʦʤʧʘʥʠʡ, 

ʧʨʦʠʟʚʦʜʷ ʜʣʷ ʥʠʭ ʢʦʥʪʝʥʪ ʠ ʧʨʝʜʦʩʪʘʚʣʷʷ ʮʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ. (ɿʘʤʝʪʴʪʝ, ʙʝʩʧʣʘʪʥʦ!) ɼʘ, 

ʚʟʘʤʝʥ ʤʳ ʧʦʣʫʯʘʝʤ ʫʩʣʫʛʠ, ʥʦ ʥʝʨʘʚʝʥʩʪʚʦ ʚ ʥʘʰʠʭ ʦʪʥʦʰʝʥʠʷʭ ʙʨʦʩʘʝʪʩʷ ʚ ʛʣʘʟʘ. ʆʩʦʙʝʥʥʦ 

ʵʪʦ ʦʯʝʚʠʜʥʦ ʚ ʧʦʣʠʪʠʯʝʩʢʦʡ ʩʬʝʨʝ. 

ʂʘʢ ʚʳʷʩʥʠʣʦʩʴ ʧʦʩʣʝ ʧʨʝʟʠʜʝʥʪʩʢʠʭ ʚʳʙʦʨʦʚ ʚ ʉʐɸ 2016 ʛʦʜʘ, Facebook ʠ Google 

ʢʦʥʪʨʦʣʠʨʫʶʪ ʥʘʰʫ ʥʦʚʦʩʪʥʫʶ ʣʝʥʪʫ. ɺʩʧʦʤʥʠʤ ʪʘʡʥʳʡ ʘʣʛʦʨʠʪʤ Facebook, ʢʦʪʦʨʳʡ ʧʦʜʙʠʨʘʝʪ 

ʪʦʧ ʥʦʚʦʩʪʝʡ ʠʩʭʦʜʷ ʠʟ ʚʘʰʠʭ ʧʦʣʠʪʠʯʝʩʢʠʭ ʚʟʛʣʷʜʦʚ, ʩʦʟʜʘʚʘʷ ʮʝʣʳʡ çʭʦʨè ʠʟ ʚʦʟʤʫʱʝʥʥʳʭ 

ʠʣʠ ʦʙʨʘʜʦʚʘʥʥʳʭ ʝʜʠʥʦʤʳʰʣʝʥʥʠʢʦʚ, ʛʦʪʦʚʳʭ ʧʦʪʨʝʙʣʷʪʴ ʠ ʜʝʣʠʪʴʩʷ ʩʦʤʥʠʪʝʣʴʥʦʡ 

ʠʥʬʦʨʤʘʮʠʝʡ, ʢʦʪʦʨʘʷ ʚʧʠʩʳʚʘʝʪʩʷ ʚ ʫʞʝ ʩʣʦʞʠʚʰʫʶʩʷ ʫ ʥʠʭ ʢʘʨʪʠʥʫ ʤʠʨʘ. ɺʦʪ ʧʦʯʝʤʫ 

ʚʦ ʚʨʝʤʷ ʧʨʝʜʚʳʙʦʨʥʦʡ ʢʘʤʧʘʥʠʠ, ʥʘʧʨʠʤʝʨ, ʛʨʫʧʧʘ ʧʦʜʨʦʩʪʢʦʚ ʠʟ ʄʘʢʝʜʦʥʠʠ ʫʤʫʜʨʠʣʘʩʴ 

ʦʧʫʙʣʠʢʦʚʘʪʴ ʬʝʡʢʦʚʳʝ ʩʪʘʪʴʠ, ʛʜʝ ʛʦʚʦʨʠʣʦʩʴ, ʯʪʦ ʊʨʘʤʧʘ ʧʦʜʜʝʨʞʠʚʘʝʪ ʧʘʧʘ ʨʠʤʩʢʠʡ [4]. ʕʪʠ 

çʥʦʚʦʩʪʠè ʩʦʙʨʘʣʠ ʙʦʣʴʰʝ ʣʘʡʢʦʚ, ʨʝʧʦʩʪʦʚ ʠ ʨʝʢʣʘʤʥʳʭ ʜʝʥʝʛ, ʯʝʤ ʥʘʩʪʦʷʱʠʝ ʘʥʘʣʠʪʠʯʝʩʢʠʝ 

ʤʘʪʝʨʠʘʣʳ, ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʩʦʣʠʜʥʳʤʠ, ʢʦʤʤʝʨʯʝʩʢʠ ʫʩʧʝʰʥʳʤʠ ʠʟʜʘʥʠʷʤʠ. 

ʀ ʜʝʣʦ ʜʘʞʝ ʥʝ ʚ ʪʦʤ, ʯʪʦ Facebook ʠ Google ʩʪʘʣʠ ʛʠʛʘʥʪʩʢʠʤʠ ʩʦʮʠʘʣʴʥʳʤʠ ʧʣʘʪʬʦʨʤʘʤʠ. 

ʕʪʠ ʠʩʧʦʣʠʥʳ ʮʠʬʨʦʚʦʡ ʵʧʦʭʠ ʦʙʣʘʜʘʶʪ ʙʝʩʧʨʝʮʝʜʝʥʪʥʦʡ ʧʦʣʥʦʪʦʡ ʚʣʘʩʪʠ ʥʘʜ ʧʦʪʦʢʘʤʠ 

ʩʦʮʠʘʣʴʥʦ ʟʥʘʯʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʠʥʪʝʨʥʝʪ. çɹʝʩʧʣʘʪʥʳʡ ʢʦʥʪʝʥʪè, ʢʦʪʦʨʳʡ 

ʦʥʠ ʥʘʤ ʷʢʦʙʳ ʧʨʝʜʦʩʪʘʚʣʷʶʪ, ð ʥʝ ʙʦʣʝʝ ʯʝʤ ʤʠʬ. ʂʦʥʝʯʥʦ, ʤʳ ʥʝ ʧʣʘʪʠʤ ʟʘ ʩʝʨʚʠʩʳ Google 

ʠ Facebook, ʥʦ ʧʨʠ ʵʪʦʤ ʚʨʫʯʘʝʤ ʠʤ ʥʝʠʤʦʚʝʨʥʦ ʮʝʥʥʫʶ ʚʘʣʶʪʫ ð ʥʘʰʠ ʧʝʨʩʦʥʘʣʴʥʳʝ ʜʘʥʥʳʝ, 

ʦʙʣʘʜʘʥʠʝ ʢʦʪʦʨʳʤʠ ʧʨʝʚʨʘʪʠʣʦ ʵʪʠ ʢʦʨʧʦʨʘʮʠʠ ʚ ʤʦʥʦʧʦʣʠʠ ʠ ʩʜʝʣʘʣʦ ʚʣʘʩʪʝʣʠʥʘʤʠ ʮʠʬʨʦʚʦʡ 

ʚʩʝʣʝʥʥʦʡ. ɹʝʟʫʩʣʦʚʥʦ, ʵʪʦ ʫʞʝ ʥʝ ʥʦʚʦʩʪʴ; ʤʳ ʧʨʦʩʪʦ ʭʦʪʠʤ ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʪʴ, ʢʘʢ 

ʙʝʟʛʨʘʥʠʯʥʘʷ ʚʣʘʩʪʴ ʥʘʜ ʠʥʬʦʨʤʘʮʠʝʡ ʚ ʠʥʪʝʨʥʝʪʝ ʦʙʦʩʪʨʷʝʪ ʧʨʦʙʣʝʤʫ ʝʛʦ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ 

ʘʨʭʠʪʝʢʪʫʨʳ ʠ ʩʚʷʟʘʥʥʦʛʦ ʩ ʥʝʡ ʜʝʬʠʮʠʪʘ ʜʦʚʝʨʠʷ [5]. 

ʄʝʯʪʘ ʭʘʢʝʨʘ 
ʇʦʤʠʤʦ ʚʩʝʛʦ ʧʨʦʯʝʛʦ, 2016 ʛʦʜ ʟʘʧʦʤʥʠʣʩʷ ʩʫʜʝʙʥʳʤʠ ʙʘʪʘʣʠʷʤʠ ʤʝʞʜʫ Apple ʠ ʌɹʈ [6], 

ʢʦʪʦʨʦʝ ʪʨʝʙʦʚʘʣʦ ʦʪ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʩʤʘʨʪʬʦʥʦʚ ʧʨʝʜʦʩʪʘʚʠʪʴ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʤ ʦʨʛʘʥʘʤ 

ʜʦʩʪʫʧ ʢ ʟʘʰʠʬʨʦʚʘʥʥʳʤ ʜʘʥʥʳʤ ʧʦʢʫʧʘʪʝʣʝʡ. ɺ ʠʪʦʛʝ ʤʳ, ʧʦʪʨʝʙʠʪʝʣʠ, ʦʢʘʟʘʣʠʩʴ ʤʝʞʜʫ 

ʤʦʣʦʪʦʤ ʠ ʥʘʢʦʚʘʣʴʥʝʡ. ɽʩʣʠ ʤʳ ʭʦʪʠʤ ʞʠʪʴ ʚ ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ, ʪʦ ʥʘʤ ʧʨʠʜʝʪʩʷ 

ʣʠʙʦ ʧʨʝʜʦʩʪʘʚʠʪʴ ʩʚʦʠ ʜʘʥʥʳʝ ʯʘʩʪʥʳʤ ʢʦʤʧʘʥʠʷʤ ʠ ʩʤʠʨʠʪʴʩʷ ʩ ʨʠʩʢʦʤ ʧʨʘʚʦʥʘʨʫʰʝʥʠʡ, 

ʣʠʙʦ ʧʦʟʚʦʣʠʪʴ ʚʣʘʩʪʷʤ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʵʪʠ ʢʦʤʧʘʥʠʠ ʠ ʧʦʜʚʝʨʛʥʫʪʴʩʷ ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʷʤ ʚʨʦʜʝ 

ʚʩʢʨʳʪʳʭ ʕʜʚʘʨʜʦʤ ʉʥʦʫʜʝʥʦʤ ʚ ɸʅɹ. ʅʘ ʩʘʤʦʤ ʜʝʣʝ ʥʝʦʙʷʟʘʪʝʣʴʥʦ ʚʳʙʠʨʘʪʴ ʤʝʞʜʫ ʜʚʫʤʷ 

ʢʨʘʡʥʦʩʪʷʤʠ ð ʝʩʪʴ ʠ ʪʨʝʪʴʝ ʨʝʰʝʥʠʝ, ʥʦ ʦʥʦ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʟʤʝʥʝʥʠʝ ʩʘʤʦʛʦ ʧʨʠʥʮʠʧʘ 

ʨʘʟʤʝʱʝʥʠʷ ʜʘʥʥʳʭ ʚ ʩʝʪʠ. 

ʀʜʝʠ, ʧʦʣʦʞʝʥʥʳʝ ʚ ʦʩʥʦʚʫ ʙʠʪʢʦʠʥʘ ʠ ʪʝʭʥʦʣʦʛʠʠ ʙʣʦʢʯʝʡʥ, ʧʨʝʜʣʘʛʘʶʪ ʥʦʚʳʡ ʧʦʜʭʦʜ 

ʢ ʨʝʰʝʥʠʶ ʵʪʦʡ ʧʨʦʙʣʝʤʳ. ɺʝʜʴ ʚʦʧʨʦʩ ʦ ʪʦʤ, ʢʪʦ ʢʦʥʪʨʦʣʠʨʫʝʪ ʥʘʰʠ ʜʘʥʥʳʝ, ʜʦʣʞʝʥ 

ʧʨʦʠʩʪʝʢʘʪʴ ʠʟ ʜʨʫʛʦʛʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʛʦ ʚʦʧʨʦʩʘ: ʢʘʢʠʤ ʣʠʮʘʤ ʠʣʠ ʦʨʛʘʥʠʟʘʮʠʷʤ 

ʩʣʝʜʫʝʪ ʜʦʚʝʨʷʪʴ, ʯʪʦʙʳ ʟʘʥʠʤʘʪʴʩʷ ʪʦʨʛʦʚʣʝʡ, ʧʦʣʫʯʘʪʴ ʫʩʣʫʛʠ ʠʣʠ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʞʠʟʥʠ 

ʦʙʱʝʩʪʚʘ? ʅʘʣʠʮʦ ʚʝʩʦʤʳʝ ʘʨʛʫʤʝʥʪʳ ʚ ʧʦʣʴʟʫ ʧʦʣʥʦʡ ʨʝʦʨʛʘʥʠʟʘʮʠʠ ʤʠʨʦʚʦʡ ʩʠʩʪʝʤʳ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʀ ʜʣ̫ ʥʘʯʘʣʘ ʥʝʦʙʭʦʜʠʤʦ ʧʦʥʷʪʴ, ʧʨʠ ʢʘʢʠʭ ʫʩʣʦʚʠʷʭ 

ʠʥʪʝʨʥʝʪ-ʧʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʫʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʜʦʚʝʨʷʪʴ ʜʨʫʛ ʜʨʫʛʫ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʚʣʠʚʘʥʠʷ 

ʮʝʣʳʭ ʧʦʪʦʢʦʚ ʠʥʬʦʨʤʘʮʠʠ ʚ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʝ ʭʨʘʥʠʣʠʱʘ, ʙʝʟ ʢʦʪʦʨʳʭ ʩʝʡʯʘʩ ʥʝ ʦʙʭʦʜʠʪʩʷ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚ ʩʝʪʠ. ʈʝʰʝʥʠʝ ʧʨʦʙʣʝʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʘʥʥʳʭ, ʚʝʨʦʷʪʥʦ, ʧʦʪʨʝʙʫʝʪ 

ʩʦʟʥʘʪʝʣʴʥʦʛʦ ʧʝʨʝʭʦʜʘ ʦʪ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʤʦʜʝʣʠ 

ʜʦʚʝʨʠʷʢ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʤʦʜʝʣʠ. 

ɺ ʵʧʦʭʫ, ʢʦʛʜʘ ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚʨʦʜʝ ʙʳ ʜʦʣʞʥʳ ʩʥʠʞʘʪʴ ʩʪʦʠʤʦʩʪʴ ʚʭʦʜʘ ʚ 

ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ, ʫʩʪʘʨʝʚʰʘʷ ʤʦʜʝʣʴ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʜʦʚʝʨʠʪʝʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʩʪʘʥʦʚʠʪʩʷ ʙʘʨʴʝʨʦʤ ʚ ʩʠʣʫ ʩʚʦʝʡ ʜʦʨʦʛʦʚʠʟʥʳ (ʧʦʜʫʤʘʡʪʝ ʦ ʜʚʫʭ ʤʠʣʣʠʘʨʜʘʭ ʯʝʣʦʚʝʢ, ʢʦʪʦʨʳʤ 

ʥʝʜʦʩʪʫʧʥʳ ʙʘʥʢʦʚʩʢʠʝ ʫʩʣʫʛʠ). ʂ ʪʦʤʫ ʞʝ ʦʥʘ ʯʫʜʦʚʠʱʥʦ ʥʝʵʬʬʝʢʪʠʚʥʘ. ʊʘʢ, ʧʦ ʦʮʝʥʢʘʤ 
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ʢʦʥʩʘʣʪʠʥʛʦʚʦʡ ʢʦʤʧʘʥʠʠ Gartner, ʚ 2015 ʛʦʜʫ ʥʘ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʴ ʚ ʤʠʨʝ ʙʳʣʦ ʧʦʪʨʘʯʝʥʦ 

ʦʢʦʣʦ 75 ʤʠʣʣʠʘʨʜʦʚ ʜʦʣʣʘʨʦʚ [7]. ʅʝʚʟʠʨʘʷ ʥʘ ʵʪʦ, ʢʘʢ ʫʪʚʝʨʞʜʘʝʪ ʀʥʛʘ ɹʠʣ, ʉɽʆ8 ʙʨʠʪʘʥʩʢʦʡ 

ʩʪʨʘʭʦʚʦʡ ʢʦʤʧʘʥʠʠ Lloydôs, ʦʙʱʠʝ ʫʙʳʪʢʠ ʦʪ ʠʥʪʝʨʥʝʪ-ʤʦʰʝʥʥʠʯʝʩʪʚʘ ʟʘ ʛʦʜ ʩʦʩʪʘʚʠʣʠ 

ʧʦʨʷʜʢʘ 400 ʤʠʣʣʠʘʨʜʦʚ ʜʦʣʣʘʨʦʚ [8]. ɽʩʣʠ ʚʘʩ ð ʚʧʦʣʥʝ ʦʧʨʘʚʜʘʥʥʦ ð ʧʫʛʘʝʪ ʵʪʘ ʮʠʬʨʘ, ʚʦʪ 

ʚʘʤ ʝʱʝ ʦʜʥʘ: 2,1 ʪʨʠʣʣʠʦʥʘ ʜʦʣʣʘʨʦʚ. ʊʘʢʦʚ ʧʨʝʜʧʦʣʘʛʘʝʤʳʡ ʫʙʳʪʦʢ ʦʪ ʤʦʰʝʥʥʠʯʝʩʪʚʘ 

ʚ 2019 ʛʦʜʫ, ʧʦʜʩʯʠʪʘʥʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʛʨʫʧʧʦʡ Juniper Research ʥʘ ʦʩʥʦʚʝ ʥʳʥʝʰʥʠʭ 

ʪʝʥʜʝʥʮʠʡ [9]. ɼʣʷ ʥʘʛʣʷʜʥʦʩʪʠ: ʵʪʦ ʙʦʣʝʝ ʯʝʤ 2,5 ʧʨʦʮʝʥʪʘ ʤʠʨʦʚʦʛʦ ɺɺʇ ʚ 2019 ʛʦʜʫ (ʧʨʠ 

ʥʳʥʝʰʥʠʭ ʪʝʤʧʘʭ ʨʦʩʪʘ ʵʢʦʥʦʤʠʢʠ) [10]. ɺʧʨʦʯʝʤ, ʧʨʠʚʝʜʝʥʥʳʝ ʮʠʬʨʳ ʦʪʨʘʞʘʶʪ ʥʝ ʪʦʣʴʢʦ 

ʩʫʤʤʳ, ʫʢʨʘʜʝʥʥʳʝ ʭʘʢʝʨʘʤʠ, ʥʦ ʠ ʠʟʜʝʨʞʢʠ ʥʘ ʩʫʜʝʙʥʳʝ ʧʨʦʮʝʩʩʳ, ʦʙʥʦʚʣʝʥʠʝ ʩʠʩʪʝʤ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʪ. ʧ. ð ʦʙʱʠʝ ʫʙʳʪʢʠ, ʢʦʪʦʨʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʥʝʩʫʪ ʠʟ-ʟʘ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʘʪʘʢ 

ʠ ʚʟʣʦʤʦʚ. ʅʦ ʜʘʞʝ ʩ ʵʪʦʡ ʦʛʦʚʦʨʢʦʡ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʭʘʢʝʨʳ ð ʝʜʚʘ ʣʠ 

ʥʝ ʩʘʤʳʝ ʬʠʥʘʥʩʦʚʦ ʫʩʧʝʰʥʳʝ ʠʥʥʦʚʘʪʦʨʳ ʮʠʬʨʦʚʦʡ ʵʧʦʭʠ. 

ʆʯʝʚʠʜʥʳʡ ʧʨʦʚʘʣ ʥʘʰʠʭ ʧʦʧʳʪʦʢ ʟʘʱʠʪʠʪʴ ʤʠʨʦʚʫʶ ʢʦʤʤʝʨʮʠʶ ð ʧʨʷʤʦʝ ʩʣʝʜʩʪʚʠʝ 

ʥʝʩʪʳʢʦʚʢʠ ʤʝʞʜʫ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʤʠ ʤʝʪʦʜʘʤʠ ʭʨʘʥʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʠ ʪʨʝʙʦʚʘʥʠʷʤʠ 

ʛʣʦʙʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ ʩʦʚʤʝʩʪʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ, ʢʦʪʦʨʘʷ ʧʦʦʱʨʷʝʪ ʜʝʮʝʥʪʨʘʣʠʟʘʮʠʶ ð 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʫʙʲʝʢʪʦʚ ʠ ʫʩʪʨʦʡʩʪʚ ʚ ʨʝʞʠʤʝ ʈ2ʈ. ɺʩʝ ʙʦʣʴʰʝ ʠ ʙʦʣʴʰʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʦʙʲʝʜʠʥʷʶʪʩʷ ʚ ʧʠʨʠʥʛʦʚʳʝ ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ; ʚʩʝ ʙʦʣʴʰʝ ʫʩʪʨʦʡʩʪʚ ð ʥʘʧʨʠʤʝʨ, çʫʤʥʳʭè 

ʪʝʨʤʦʩʪʘʪʦʚ ʠ ʭʦʣʦʜʠʣʴʥʠʢʦʚ ð ʧʦʜʢʣʶʯʘʶʪʩʷ ʢ ʪʘʢ ʥʘʟʳʚʘʝʤʦʤʫ ʠʥʪʝʨʥʝʪʫ ʚʝʱʝʡ. ʆʜʥʘʢʦ ʵʪʦ 

ʦʟʥʘʯʘʝʪ ʠ ʨʦʩʪ ʯʠʩʣʘ ʪʦʯʝʢ ʜʦʩʪʫʧʘ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʭʘʢʝʨʘʤʠ ʜʣʷ 

ʚʟʣʦʤʘ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ ʭʨʘʥʠʣʠʱ ʜʘʥʥʳʭ ʠ ʢʨʘʞʠ ʠʭ ʩʦʜʝʨʞʠʤʦʛʦ. 

ʈʠʩʢʠ, ʢʨʦʶʱʠʝʩʷ ʚ ʨʘʩʭʦʞʜʝʥʠʠ ʜʚʫʭ ʪʝʥʜʝʥʮʠʡ, ʧʨʠʚʝʣʠ ʚ ʦʢʪʷʙʨʝ 2016 ʛʦʜʘ ʢ ʢʠʙʝʨʘʪʘʢʝ 

ʥʘ ʢʦʤʧʘʥʠʶ Dyn ð ʢʨʫʧʥʦʛʦ ʧʨʦʚʘʡʜʝʨʘ ʩʝʪʝʚʳʭ ʫʩʣʫʛ, ʚ ʯʘʩʪʥʦʩʪʠ DNS (ʩʠʩʪʝʤʳ ʜʦʤʝʥʥʦʛʦ 

ʠʤʝʥʠ) [11]. ɸʪʘʢʘ ʧʨʦʠʟʦʰʣʘ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʦʜʠʥ ʭʘʢʝʨ ʦʙʥʘʨʫʞʠʣ, ʯʪʦ ʧʦʣʴʟʦʚʘʪʝʣʠ 

ʥʝʙʦʣʴʰʠʭ ʫʩʪʨʦʡʩʪʚ, ʪʘʢʠʭ ʢʘʢ ʠʛʨʦʚʳʝ ʢʦʥʩʦʣʠ ʠ ʥʦʫʪʙʫʢʠ, ʥʝʨʝʛʫʣʷʨʥʦ ʟʘʛʨʫʞʘʶʪ ʧʘʪʯʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʟʘʨʘʟʠʚ ʵʪʠ ʫʩʪʨʦʡʩʪʚʘ ʦʧʨʝʜʝʣʝʥʥʳʤ ʚʠʨʫʩʦʤ, ʠʭ ʟʘʪʝʤ ʤʦʞʥʦ 

ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʩʪʘʨʪʦʚʫʶ ʧʣʦʱʘʜʢʫ ʜʣʷ ʘʪʘʢ ʥʘ ʠʥʪʝʨʥʝʪ-ʫʟʣʳ. ʂʦʛʜʘ ʭʘʢʝʨ ʦʧʫʙʣʠʢʦʚʘʣ 

ʧʦʰʘʛʦʚʦʝ ʨʫʢʦʚʦʜʩʪʚʦ, ʨʘʟʫʤʝʝʪʩʷ, ʥʘʰʣʠʩʴ ʞʝʣʘʶʱʠʝ ʧʨʠʤʝʥʠʪʴ ʝʛʦ ʥʘ ʧʨʘʢʪʠʢʝ. ɿʘʚʣʘʜʝʚ 

ʤʥʦʞʝʩʪʚʦʤ ʫʩʪʨʦʡʩʪʚ ʩ ʧʦʤʦʱʴʶ ʙʦʪʥʝʪʘ, ʟʣʦʫʤʳʰʣʝʥʥʠʢʠ ʧʨʦʚʝʣʠ ʤʦʱʥʫʶ DDOS-ʘʪʘʢʫ 

(ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʘʪʘʢʘ ʪʠʧʘ çʦʪʢʘʟ ʚ ʦʙʩʣʫʞʠʚʘʥʠʠè) ʥʘ ʩʝʨʚʝʨʳ Dyn. ʀʭ ʩʪʨʘʪʝʛʠʷ ʟʘʢʣʶʯʘʣʘʩʴ 

ʚ ʦʪʧʨʘʚʢʝ ʦʛʨʦʤʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʟʘʧʨʦʩʦʚ ʢ ʩʠʩʪʝʤʝ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʧʦʣʴʟʦʚʘʪʝʣʠ ʣʠʰʠʣʠʩʴ 

ʜʦʩʪʫʧʘ ʢʦ ʤʥʦʛʠʤ ʩʪʨʘʥʠʮʘʤ ʠ ʩʝʨʚʠʩʘʤ, ʚʢʣʶʯʘʷ Twitter, Spotify, Reddit ʠ ʜʨʫʛʠʝ ʩʘʡʪʳ 

ʩ ʙʦʣʴʰʠʤ ʪʨʘʬʠʢʦʤ. ʕʪʘ DDOS-ʘʪʘʢʘ ð ʧʨʷʤʦʝ ʩʣʝʜʩʪʚʠʝ ʦʙʩʫʞʜʘʝʤʦʛʦ ʥʘʤʠ ʧʘʨʘʜʦʢʩʘ. 

ʉʠʩʪʝʤʘʤʠ ʜʦʤʝʥʥʳʭ ʠʤʝʥ ʫʧʨʘʚʣʷʶʪ ʚʩʝ ʙʦʣʝʝ ʢʨʫʧʥʳʝ, ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʝ 

ʧʨʦʚʘʡʜʝʨʳ-ʧʦʩʨʝʜʥʠʢʠ, ʪʦʛʜʘ ʢʘʢ ʥʝʙʦʣʴʰʠʝ ʫʩʪʨʦʡʩʪʚʘ çʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡè ʧʦʧʘʜʘʶʪ ʚ ʨʫʢʠ 

ʥʝʧʦʜʛʦʪʦʚʣʝʥʥʦʡ ʰʠʨʦʢʦʡ ʧʫʙʣʠʢʠ. ʊʘʢʦʝ ʩʦʯʝʪʘʥʠʝ ð ʤʝʯʪʘ ʣʶʙʦʛʦ ʭʘʢʝʨʘ. 

ɸ ʢʘʢʦʡ ʦʙʲʝʤ ʜʘʥʥʳʭ ʤʳ ʩ ʚʘʤʠ ʧʨʠʛʦʪʦʚʠʣʠ ʜʣʷ ʥʝʥʘʩʳʪʥʳʭ ʭʘʢʝʨʦʚ! ʇʦ ʦʮʝʥʢʘʤ 

ʢʦʤʧʘʥʠʠ IBM, ʚ 2014 ʛʦʜʫ ʧʦʣʴʟʦʚʘʪʝʣʠ ʠʥʪʝʨʥʝʪʘ ʝʞʝʜʥʝʚʥʦ ʛʝʥʝʨʠʨʦʚʘʣʠ 2,5 ʵʢʩʘʙʘʡʪʘ ð 

ʪʦ ʝʩʪʴ 2,5 ʢʚʠʥʪʠʣʣʠʦʥʘ ʙʘʡʪʦʚ ð ʠʥʬʦʨʤʘʮʠʠ [12]. ɹʦʣʴʰʘʷ ʝʝ ʯʘʩʪʴ ʪʝʧʝʨʴ ʭʨʘʥʠʪʩʷ 

ʚ ʦʙʣʘʢʝ ð ʦʙʣʘʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʩʜʝʣʘʣʠ ʭʨʘʥʝʥʠʝ ʥʘʩʪʦʣʴʢʦ ʜʝʰʝʚʳʤ, ʯʪʦ çʯʠʩʪʠʪʴè ʷʱʠʢʠ 

ʠ ʜʠʩʢʠ ʫʞʝ ʥʝʪ ʥʠʢʘʢʦʛʦ ʩʤʳʩʣʘ. ɼʘʚʘʡʪʝ ʥʘʧʠʰʝʤ ʵʪʫ ʮʠʬʨʫ ʧʦʣʥʦʩʪʴʶ, ʩʦ ʚʩʝʤʠ 

ʩʝʤʥʘʜʮʘʪʴʶ ʥʫʣʷʤʠ: 2 500 000 000 000 000 000. (ɼʣʷ ʥʘʛʣʷʜʥʦʩʪʠ ʤʦʞʥʦ ʩʢʘʟʘʪʴ ʝʱʝ ʪʘʢ: ʵʪʦ 

ʧʨʠʤʝʨʥʦ 2,5 ʪʨʠʣʣʠʦʥʘ PDF-ʚʝʨʩʠʡ ʥʘʰʝʡ ʢʥʠʛʠ.) ʇʦ ʩʣʦʚʘʤ ʵʢʩʧʝʨʪʦʚ IBM, ʵʪʦ ʯʠʩʣʦ 

ʦʟʥʘʯʘʝʪ, ʯʪʦ ʯʝʣʦʚʝʯʝʩʪʚʦ ʩʦʙʨʘʣʦ 90 ʧʨʦʮʝʥʪʦʚ ʚʩʝʭ ʜʘʥʥʳʭ, ʥʘʢʦʧʣʝʥʥʳʭ ʟʘ ʥʘʰʫ ʠʩʪʦʨʠʶ, 

ʚʩʝʛʦ ʟʘ ʜʚʘ ʛʦʜʘ ð ʠ ʙʦʣʴʰʘʷ ʠʭ ʯʘʩʪʴ ʭʨʘʥʠʪʩʷ ʥʘ ʩʝʨʚʝʨʘʭ ʫ ʧʨʦʚʘʡʜʝʨʦʚ ʦʙʣʘʯʥʳʭ ʩʝʨʚʠʩʦʚ 

(ʪʘʢʠʭ ʢʘʢ IBM). 

ʇʦʞʘʣʫʡ, ʝʜʠʥʩʪʚʝʥʥʳʡ ʩʧʦʩʦʙ ʟʘʱʠʪʠʪʴ ʵʪʠ ʜʘʥʥʳʝ ʠ ʧʦʥʠʟʠʪʴ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʘʪʘʢ ð 

ʫʙʨʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʩ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ ʩʝʨʚʝʨʦʚ ʠ ʩʬʦʨʤʠʨʦʚʘʪʴ ʨʘʩʧʨʝʜʝʣʝʥʥʫʶ ʩʠʩʪʝʤʫ 

ʭʨʘʥʝʥʠʷ. ʂʦʥʪʨʦʣʴ ʥʫʞʥʦ ʚʝʨʥʫʪʴ ʚʣʘʜʝʣʴʮʘʤ ʜʘʥʥʳʭ, ʪʦ ʝʩʪʴ ʧʦʪʨʝʙʠʪʝʣʷʤ ʠ ʢʦʥʝʯʥʳʤ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʠʥʪʝʨʥʝʪ-ʫʩʣʫʛ. ɽʩʣʠ ʭʘʢʝʨʘʤ ʧʦʥʘʜʦʙʠʪʩʷ ʵʪʘ ʠʥʬʦʨʤʘʮʠʷ, ʠʤ ʧʨʠʜʝʪʩʷ ʢʨʘʩʪʴ 

ʝʝ ʫ ʢʘʞʜʦʛʦ ʠʟ ʥʘʩ, ʯʪʦ ʛʦʨʘʟʜʦ ʜʦʨʦʞʝ ʚʟʣʦʤʘ ʛʠʛʘʥʪʩʢʦʡ ʙʘʟʳ ʜʘʥʥʳʭ, ʛʜʝ ʚʩʝ ʫʜʦʙʥʦ ʩʣʦʞʝʥʦ 

ʚ ʦʜʥʦʤ ʤʝʩʪʝ. ʅʦ ʯʪʦʙʳ ʩʦʟʜʘʪʴ ʥʦʚʫʶ ʩʠʩʪʝʤʫ, ʥʫʞʥʦ ʧʝʨʝʡʪʠ ʢ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʤʦʜʝʣʠ 

ʜʦʚʝʨʠʷ. 

ʇʨʝʞʜʝ ʯʝʤ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʵʪʦ ʨʝʰʝʥʠʝ, ʜʘʚʘʡʪʝ ʦʧʨʝʜʝʣʠʤ, ʧʦʯʝʤʫ ʦʥʦ ʚʘʞʥʦ ʜʣʷ 

ʯʝʣʦʚʝʯʝʩʪʚʘ. ɼʝʣʦ ʚʝʜʴ ʦʪʥʶʜʴ ʥʝ ʚ ʜʦʣʣʘʨʘʭ ʠ ʮʝʥʪʘʭ. ʉʫʱʝʩʪʚʫʝʪ ʛʣʫʙʠʥʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ 

ʥʝʧʨʠʢʦʩʥʦʚʝʥʥʦʩʪʴʶ ʣʠʯʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʧʦʣʥʦʮʝʥʥʦʡ ʞʠʟʥʠ ʦʙʱʝʩʪʚʘ, 
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ʠ ʟʘʱʠʪʦʡ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʳʭ ʜʘʥʥʳʭ. ʂʦʛʜʘ ʟʘʱʠʪʥʳʝ ʤʝʭʘʥʠʟʤʳ ʜʘʶʪ ʩʙʦʡ (ʯʪʦ, ʫʚʳ, 

ʥʝ ʨʝʜʢʦʩʪʴ), ʙʣʘʛʦʧʦʣʫʯʠʝ ʛʨʘʞʜʘʥ ʦʢʘʟʳʚʘʝʪʩʷ ʧʦʜ ʫʛʨʦʟʦʡ. ʆʥʠ ʤʦʛʫʪ ʣʠʰʠʪʴʩʷ ʩʙʝʨʝʞʝʥʠʡ, 

ʧʦʜʚʝʨʛʥʫʪʴʩʷ ʚʳʤʦʛʘʪʝʣʴʩʪʚʫ ʠ ʰʘʥʪʘʞʫ; ʠʭ ʠʤʷ ʠ ʨʝʧʫʪʘʮʠʶ ʤʦʞʝʪ ʧʨʠʩʚʦʠʪʴ 

ʟʣʦʫʤʳʰʣʝʥʥʠʢ; ʠʥʪʠʤʥʳʝ ʤʦʤʝʥʪʳ, ʢʦʪʦʨʳʤʠ ʦʥʠ ʜʝʣʠʣʠʩʴ ʩ ʙʣʠʞʘʡʰʠʤ ʢʨʫʛʦʤ, ʩʪʘʥʦʚʷʪʩʷ 

ʜʦʩʪʦʷʥʠʝʤ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ. ʂʨʘʞʘ ʣʠʯʥʳʭ ʜʘʥʥʳʭ ʥʝʨʝʜʢʦ ʧʨʠʚʦʜʠʪ ʢ ʜʝʧʨʝʩʩʠʠ ʠ ʜʘʞʝ 

ʩʘʤʦʫʙʠʡʩʪʚʫ ʧʦʪʝʨʧʝʚʰʝʛʦ [13]. ʍʫʞʝ ʪʦʛʦ, ʤʥʦʛʠʝ ʵʢʩʧʝʨʪʳ ʧʦʣʘʛʘʶʪ, ʯʪʦ ʚʩʢʦʨʝ ʤʳ 

ʩʪʦʣʢʥʝʤʩʷ ʩ ʢʠʙʝʨʫʙʠʡʩʪʚʘʤʠ. ʇʦʜʢʣʶʯʝʥʥʳʝ ʢ ʠʥʪʝʨʥʝʪʫ ʘʚʪʦʤʦʙʠʣʠ ʠ ʜʨʫʛʠʝ ʧʦʪʝʥʮʠʘʣʴʥʦ 

ʦʧʘʩʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʤʦʛʫʪ ʩʪʘʪʴ ʦʨʫʜʠʝʤ ʚ ʨʫʢʘʭ ʧʨʝʩʪʫʧʥʠʢʦʚ. ɺʦʟʤʦʞʥʦ, ʪʘʢʠʝ ʫʙʠʡʩʪʚʘ ʫʞʝ 

ʩʦʚʝʨʰʘʶʪʩʷ; ʝʩʪʴ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʟʘʛʘʜʦʯʥʦʝ ʠʩʯʝʟʥʦʚʝʥʠʝ ʨʝʡʩʘ MH370 Malaysia 

Airlines ð ʨʝʟʫʣʴʪʘʪ ʭʘʢʝʨʩʢʦʡ ʘʪʘʢʠ ʥʘ ʩʠʩʪʝʤʳ ʥʘʚʠʛʘʮʠʠ [14]. ʀ ʵʪʦ ʫʞʝ ʥʝ ʧʣʦʜ ʙʦʣʴʥʦʡ 

ʬʘʥʪʘʟʠʠ ʢʦʥʩʧʠʨʦʣʦʛʦʚ: ʪʝʭʥʠʯʝʩʢʠ ʧʦʜʦʙʥʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʚʧʦʣʥʝ ʚʦʟʤʦʞʥʦ, ʧʦʵʪʦʤʫ, ʯʪʦʙʳ 

ʠʩʢʣʶʯʠʪʴ ʪʘʢʠʝ ʧʨʝʩʪʫʧʣʝʥʠʷ, ʧʨʦʙʣʝʤʫ ʥʫʞʥʦ ʫʩʪʨʘʥʷʪʴ ʚ ʟʘʨʦʜʳʰʝ. 

ʎʝʥʪʨʘʣʠʟʦʚʘʥʥʘʷ ʤʦʜʝʣʴ ʜʦʚʝʨʠʷ ʩʪʘʚʠʪ ʧʦʜ ʫʛʨʦʟʫ ʥʝ ʪʦʣʴʢʦ ʦʪʜʝʣʴʥʳʭ ʛʨʘʞʜʘʥ, ʥʦ 

ʠ ʢʨʫʧʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʦʪ ʢʠʙʝʨʘʪʘʢ ʧʦʩʪʨʘʜʘʣʠ ʜʘʞʝ ʛʠʛʘʥʪʳ ʠʟ ʩʧʠʩʢʘ 

S&P 500 ð J.P. Morgan, Home Depot, Target, Sony, Wendyôs. ɺʩʝʤ ʠʤ ʧʨʠʰʣʦʩʴ ʧʦʪʨʘʪʠʪʴʩʷ 

ʥʘ ʩʫʜʝʙʥʳʝ ʧʨʦʮʝʩʩʳ, ʢʦʤʧʝʥʩʘʮʠʠ ʢʣʠʝʥʪʘʤ ʠ ʩʝʨʴʝʟʥʦʝ ʦʙʥʦʚʣʝʥʠʝ ʩʠʩʪʝʤ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʉʪʨʘʜʘʶʪ ʢʘʢ ʜʝʣʦʚʳʝ, ʪʘʢ ʠ ʧʦʣʠʪʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ. ɺʩʧʦʤʥʠʤ ʫʪʝʯʢʫ ʜʘʥʥʳʭ ʠʟ ʋʧʨʘʚʣʝʥʠʷ 

ʢʘʜʨʦʚʦʡ ʩʣʫʞʙʳ ʉʐɸ ʚ 2015 ʛʦʜʫ, ʢʦʛʜʘ ʚ ʨʫʢʠ ʭʘʢʝʨʦʚ ʧʦʧʘʣʠ ʦʢʦʣʦ 18 ʤʠʣʣʠʦʥʦʚ ʟʘʧʠʩʝʡ ʦ 

ʧʝʨʩʦʥʘʣʝ [15]. ʀ ʢʦʥʝʯʥʦ ʞʝ, ʥʝ ʙʫʜʝʤ ʟʘʙʳʚʘʪʴ ʦ ʢʠʙʝʨʘʪʘʢʝ ʥʘ ʅʘʮʠʦʥʘʣʴʥʳʡ ʢʦʤʠʪʝʪ 

ɼʝʤʦʢʨʘʪʠʯʝʩʢʦʡ ʧʘʨʪʠʠ ʉʐɸ ʚ 2016 ʛʦʜʫ ð ʧʨʝʜʧʦʣʘʛʘʝʤʦʤ çʨʫʩʩʢʦʤè ʚʟʣʦʤʝ, ʧʨʠʚʝʜʰʝʤ 

ʢ ʪʷʞʝʣʦʤʫ ʧʦʣʠʪʠʯʝʩʢʦʤʫ ʢʨʠʟʠʩʫ ʚ ʧʝʨʚʳʡ ʛʦʜ ʧʨʘʚʣʝʥʠʷ ɼʦʥʘʣʴʜʘ ʊʨʘʤʧʘ. 

ʍʘʢʝʨʩʢʠʝ ʘʪʘʢʠ ð ʩʝʨʴʝʟʥʘʷ ʫʛʨʦʟʘ ʜʣʷ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʙʶʜʞʝʪʘ ʠ ʚʝʯʥʘʷ ʛʦʣʦʚʥʘʷ ʙʦʣʴ ʜʣʷ 

IT-ʦʪʜʝʣʘ ʣʶʙʦʡ ʢʦʤʧʘʥʠʠ. ʂʘʞʜʳʡ ʥʦʚʳʡ ʧʨʠʝʤ, ʠʟʦʙʨʝʪʝʥʥʳʡ ʢʠʙʝʨʚʟʣʦʤʱʠʢʘʤʠ, ʪʨʝʙʫʝʪ 

ʥʦʚʳʭ ʧʘʪʯʝʡ ʚ ʩʠʩʪʝʤʝ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʢʦʪʦʨʫʶ ʚʩʝ ʨʘʚʥʦ ʩʦ ʚʨʝʤʝʥʝʤ ʩʫʤʝʶʪ ʦʙʦʡʪʠ. ʕʪʦ 

ʦʟʥʘʯʘʝʪ ʦʛʨʦʤʥʳʝ ʢʘʧʠʪʘʣʦʚʣʦʞʝʥʠʷ ʚ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʢʦʪʦʨʦʝ ʥʝʠʟʙʝʞʥʦ ʧʦʪʨʝʙʫʝʪ 

ʦʙʥʦʚʣʝʥʠʷ ʠ ʜʘʣʴʥʝʡʰʠʭ ʟʘʪʨʘʪ. ʆʙʨʘʟʥʦ ʛʦʚʦʨʷ, ʢʦʤʧʘʥʠʷ ʩʪʨʦʠʪ ʚʩʝ ʙʦʣʝʝ ʠ ʙʦʣʝʝ ʚʳʩʦʢʫʶ 

ʩʪʝʥʫ (ʙʨʘʥʜʤʘʫʵʨ), ʧʨʝʢʨʘʩʥʦ ʟʥʘʷ, ʯʪʦ ʛʨʘʙʠʪʝʣʠ ʫʞʝ ʥʘʜʩʪʨʘʠʚʘʶʪ ʣʝʩʪʥʠʮʳ. 

ʇʦʥʷʪʥʦ, ʯʪʦ ʥʫʞʥʘ ʥʦʚʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʠ ʧʨʠʥʮʠʧʳ, ʣʝʞʘʱʠʝ ʚ ʦʩʥʦʚʝ 

ʪʝʭʥʦʣʦʛʠʠ ʙʣʦʢʯʝʡʥ, ʤʦʛʫʪ ʧʦʤʦʯʴ. ɺ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʪʨʫʢʪʫʨʝ ʙʣʦʢʯʝʡʥʘ ʫʯʘʩʪʥʠʢʠ 

ʥʝ ʟʘʚʠʩʷʪ ʦʪ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʢʦʪʦʨʳʝ ʚʳʩʪʨʘʠʚʘʶʪ ʟʘʱʠʪʥʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ 

ʩ ʧʦʤʦʱʴʶ ʙʨʘʥʜʤʘʫʵʨʦʚ. ɺʤʝʩʪʦ ʵʪʦʛʦ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʪʘʥʦʚʠʪʩʷ ʜʝʣʦʤ ʢʘʞʜʦʛʦ. ʀʥʜʠʚʠʜ, ʘ ʥʝ 

ʫʧʦʣʥʦʤʦʯʝʥʥʳʡ ʧʦʩʨʝʜʥʠʢ ʦʪʚʝʯʘʝʪ ʟʘ ʭʨʘʥʝʥʠʝ ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʳʭ ʜʘʥʥʳʭ. ʇʨʠ 

ʵʪʦʤ ʣʶʙʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʚʳʣʦʞʝʥʥʘʷ ʚ ʦʪʢʨʳʪʳʡ ʜʦʩʪʫʧ, ʩʪʘʥʦʚʠʪʩʷ ʦʙʲʝʢʪʦʤ ʢʦʥʩʝʥʩʫʩʘ 

ʠ ʧʨʦʭʦʜʠʪ ʢʦʣʣʝʢʪʠʚʥʫʶ ʚʝʨʠʬʠʢʘʮʠʶ. 

ʇʦʪʝʥʮʠʘʣ ʪʘʢʦʡ ʩʭʝʤʳ ʭʦʨʦʰʦ ʚʠʜʝʥ ʥʘ ʧʨʠʤʝʨʝ ʙʠʪʢʦʠʥʘ. ɼʘʞʝ ʝʩʣʠ ʵʪʦʪ ʢʦʥʢʨʝʪʥʳʡ 

ʙʣʦʢʯʝʡʥ ʙʠʪʢʦʠʥʘ ʦʢʘʟʘʣʩʷ ʥʝ ʠʜʝʘʣʴʥʳʤ ʨʝʰʝʥʠʝʤ ʜʣʷ ʩʚʦʠʭ ʟʘʜʘʯ, ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʦʪʩʫʪʩʪʚʠʝ ʢʣʘʩʩʠʯʝʩʢʠʭ, ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ ʩʨʝʜʩʪʚ ʢʠʙʝʨʟʘʱʠʪʳ ʚʨʦʜʝ 

ʙʨʘʥʜʤʘʫʵʨʘ ʠ ʥʘʣʠʯʠʝ ʚʝʩʴʤʘ ʟʘʤʘʥʯʠʚʦʡ çʢʫʙʳʰʢʠè (ʙʦʣʝʝ 120 ʤʠʣʣʠʘʨʜʦʚ ʜʦʣʣʘʨʦʚ 

ʨʳʥʦʯʥʦʡ ʢʘʧʠʪʘʣʠʟʘʮʠʠ ʥʘ ʤʦʤʝʥʪ ʥʘʧʠʩʘʥʠʷ ʢʥʠʛʠ), ʢʦʣʣʝʢʪʠʚʥʳʡ ʨʝʝʩʪʨ ʙʠʪʢʦʠʥʘ ʧʦʢʘ 

ʥʝʫʷʟʚʠʤ ʜʣʷ ʚʟʣʦʤʱʠʢʦʚ. ʀʩʭʦʜʷ ʠʟ ʚʥʫʪʨʝʥʥʠʭ ʩʪʘʥʜʘʨʪʦʚ ʮʝʣʦʩʪʥʦʩʪʠ ʨʝʝʩʪʨʘ, ʤʦʞʥʦ 

ʩʢʘʟʘʪʴ, ʯʪʦ ʜʝʚʷʪʠʣʝʪʥʠʡ ʦʧʳʪ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʙʠʪʢʦʠʥʘ ʫʙʝʜʠʪʝʣʴʥʦ ʜʦʢʘʟʳʚʘʝʪ 

ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʪʘʢʦʡ ʤʦʜʝʣʠ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʜʦʚʝʨʠʷ ʤʝʞʜʫ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ. ʇʦ ʚʩʝʡ 

ʚʝʨʦʷʪʥʦʩʪʠ, ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʚʘʞʥʳʭ ʥʝʬʠʥʘʥʩʦʚʳʭ ʦʙʣʘʩʪʝʡ ʧʨʠʤʝʥʝʥʠʷ ʙʣʦʢʯʝʡʥʘ ʤʦʞʝʪ 

ʩʪʘʪʴ ʩʘʤʘ ʩʬʝʨʘ ʢʦʤʧʴʶʪʝʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ɺʩʪʨʦʝʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ 
ʆʜʥʘ ʠʟ ʧʨʠʯʠʥ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʙʠʪʢʦʠʥʘ ð ʦʪʩʫʪʩʪʚʠʝ ʫ ʭʘʢʝʨʦʚ ʮʝʣʠ ʚʟʣʦʤʘ: 

ʠʤ ʧʦʧʨʦʩʪʫ ʥʝʯʝʛʦ ʚʟʣʘʤʳʚʘʪʴ ʚ ʵʪʦʡ ʩʠʩʪʝʤʝ. ʆʙʱʠʡ ʨʝʝʩʪʨ ʥʝ ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʧʦʣʴʟʦʚʘʪʝʣʷʭ ʩʠʩʪʝʤʳ. ʏʪʦ ʝʱʝ ʚʘʞʥʝʝ, ʫ ʥʝʛʦ ʥʝʪ ʚʣʘʜʝʣʴʮʝʚ ʠ ʢʦʥʪʨʦʣʝʨʦʚ. ʅʝʪ ʫ ʥʝʛʦ 

ʠ ʦʜʥʦʡ çʛʣʘʚʥʦʡè ʚʝʨʩʠʠ; ʩ ʢʘʞʜʦʡ ʧʦʜʪʚʝʨʞʜʝʥʥʦʡ ʪʨʘʥʟʘʢʮʠʝʡ ʢ ʙʣʦʢʯʝʡʥʫ ʜʦʙʘʚʣʷʝʪʩʷ 

ʦʯʝʨʝʜʥʦʡ ʙʣʦʢ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʨʝʝʩʪʨ ʧʦʣʥʦʩʪʴʶ ʦʙʥʦʚʣʷʝʪʩʷ ʠ ʘʢʪʫʘʣʴʥʘʷ ʚʝʨʩʠʷ ʧʝʨʝʜʘʝʪʩʷ 

ʚʩʝʤ ʧʦʜʢʣʶʯʝʥʥʳʤ ʫʩʪʨʦʡʩʪʚʘʤ. ʇʦʵʪʦʤʫ ʫ ʭʘʢʝʨʦʚ ʥʝʪ ʦʩʥʦʚʥʦʛʦ ʚʝʢʪʦʨʘ ʘʪʘʢʠ. ɽʩʣʠ 

ʧʦʩʪʨʘʜʘʝʪ ʦʜʠʥ ʠʟ ʫʟʣʦʚ ʩʠʩʪʝʤʳ ʠ ʢʪʦ-ʪʦ ʧʦʧʳʪʘʝʪʩʷ ʩʪʝʨʝʪʴ ʠʣʠ ʧʝʨʝʧʠʩʘʪʴ ʪʨʘʥʟʘʢʮʠʠ ʚ 

ʣʦʢʘʣʴʥʦʡ ʚʝʨʩʠʠ ʨʝʝʩʪʨʘ, ʪʦ ʦʩʪʘʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ð ʭʨʘʥʠʪʝʣʠ ʩʦʪʝʥ ʦʜʦʙʨʝʥʥʳʭ ʚʝʨʩʠʡ ð 

ʦʪʢʘʞʫʪʩʷ ʧʨʠʥʠʤʘʪʴ ʦʙʥʦʚʣʝʥʠʷ ʦʪ ʚʟʣʦʤʘʥʥʦʛʦ ʫʟʣʘ. ʅʝʩʦʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ ʤʥʦʞʝʩʪʚʦʤ 
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çʯʠʩʪʳʭè ʨʝʝʩʪʨʦʚ ʠ ʦʜʥʠʤ ʧʦʜʜʝʣʴʥʳʤ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʤʘʨʢʠʨʫʝʪ ʚʟʣʦʤʘʥʥʳʡ ʙʣʦʢ ʢʘʢ 

ʬʘʣʴʰʠʚʢʫ. ʂʘʢ ʤʳ ʫʚʠʜʠʤ ʚ ʜʘʣʴʥʝʡʰʝʤ, ʩʫʱʝʩʪʚʫʶʪ ʙʣʦʢʯʝʡʥʳ ʩ ʨʘʟʥʦʡ ʩʪʝʧʝʥʴʶ ʟʘʱʠʪʳ ð 

ʚʢʣʶʯʘʷ çʯʘʩʪʥʳʝè, ʠʣʠ çʟʘʢʨʳʪʳʝè, ʩ ʦʛʨʘʥʠʯʝʥʥʳʤ ʫʨʦʚʥʝʤ ʜʦʧʫʩʢʘ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʥʠʭ 

ʙʠʪʢʦʠʥ ʦʧʠʨʘʝʪʩʷ ʥʘ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʫʶ ʤʦʜʝʣʴ, ʢʦʪʦʨʘʷ ʥʝ ʪʨʝʙʫʝʪ ʦʜʦʙʨʝʥʠʷ ʠʣʠ 

ʧʦʨʫʯʠʪʝʣʴʩʪʚʘ, ʘ ʜʝʣʘʝʪ ʩʪʘʚʢʫ ʥʘ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʴ ʫʯʘʩʪʥʠʢʦʚ ʚ ʩʦʭʨʘʥʥʦʩʪʠ ʩʨʝʜʩʪʚ 

ʥʘ ʩʯʝʪʘʭ. ɺ ʣʶʙʦʤ ʩʣʫʯʘʝ ʩʘʤʘ ʧʨʠʨʦʜʘ ʙʣʦʢʯʝʡʥ-ʨʝʝʩʪʨʘ ð ʦʙʱʝʡ, ʚʟʘʠʤʥʦ ʧʦʜʪʚʝʨʞʜʝʥʥʦʡ 

ʟʘʧʠʩʠ, ʢʦʪʦʨʘʷ ʭʨʘʥʠʪʩʷ ʥʘ ʤʥʦʞʝʩʪʚʝ ʫʩʪʨʦʡʩʪʚ, ð ʧʦʜʚʦʜʠʪ ʥʘʩ ʢ ʠʜʝʝ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ: ʨʠʩʢ ʦʰʠʙʢʠ ʠʣʠ ʚʟʣʦʤʘ ʠʩʢʣʶʯʘʝʪʩʷ ʟʘ ʩʯʝʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ çʧʦʜʩʪʨʘʭʦʚʦʢè. 

ʆʜʥʘʢʦ ʫ ʢʨʫʧʥʳʭ ʢʦʤʧʘʥʠʡ ʥʝʩʢʦʣʴʢʦ ʠʥʘʷ ʢʦʥʮʝʧʮʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɺ ʤʘʨʪʝ 2016 ʛʦʜʘ 

ʚ ʭʦʜʝ ʩʠʤʧʦʟʠʫʤʘ, ʧʨʦʚʦʜʠʤʦʛʦ ʨʘʩʯʝʪʥʦ-ʢʣʠʨʠʥʛʦʚʳʤ ʘʛʝʥʪʩʪʚʦʤ Depository Trust & Clearing 

Corp., ʠʣʠ DTCC, ʘʫʜʠʪʦʨʠʶ, ʩʦʩʪʦʷʚʰʫʶ ʚ ʦʩʥʦʚʥʦʤ ʠʟ ʙʘʥʢʠʨʦʚ ʠ ʜʨʫʛʠʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 

ʩʬʝʨʳ ʬʠʥʘʥʩʦʚ, ʧʦʧʨʦʩʠʣʠ ʦʪʚʝʪʠʪʴ, ʚ ʢʘʢʦʡ IT-ʩʝʢʪʦʨ ʦʥʠ ʚʣʦʞʠʣʠ ʙʳ ʜʝʥʴʛʠ, ʙʫʜʴ ʫ ʥʠʭ 

10 ʤʠʣʣʠʦʥʦʚ ʜʦʣʣʘʨʦʚ ʥʘ ʠʥʚʝʩʪʠʮʠʠ. ʆʧʨʦʩ ʧʨʦʭʦʜʠʣ ʚ ʬʦʨʤʝ ʛʦʣʦʩʦʚʘʥʠʷ ʩ ʚʳʙʦʨʦʤ ʠʟ 

ʥʝʩʢʦʣʴʢʠʭ ʚʘʨʠʘʥʪʦʚ ʦʪʚʝʪʘ. ɹʦʣʴʰʠʥʩʪʚʦ ʧʨʦʛʦʣʦʩʦʚʘʣʦ ʟʘ çʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʴè; ʥʘ ʚʪʦʨʦʤ 

ʤʝʩʪʝ ʦʢʘʟʘʣʘʩʴ ʪʝʭʥʦʣʦʛʠʷ ʙʣʦʢʯʝʡʥ. ʅʘ ʪʨʠʙʫʥʝ ʚ ʵʪʦ ʚʨʝʤʷ ʥʘʭʦʜʠʣʩʷ ɸʜʘʤ ʃʫʜʚʠʥ, ʉɽʆ 

ʢʦʤʧʘʥʠʠ Chain, ʢʦʪʦʨʘʷ ʩʧʝʮʠʘʣʠʟʠʨʫʝʪʩʷ ʥʘ ʫʩʣʫʛʘʭ ʧʦ ʚʝʜʝʥʠʶ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ 

ʨʝʝʩʪʨʦʚ [16]. ʋʚʠʜʝʚ ʨʝʟʫʣʴʪʘʪʳ ʦʧʨʦʩʘ, ʦʥ ʥʝʟʘʤʝʜʣʠʪʝʣʴʥʦ ʫʧʨʝʢʥʫʣ ʢʦʨʧʦʨʘʮʠʠ 

ʩ ʋʦʣʣ-ʩʪʨʠʪ ʚ ʥʝʜʘʣʴʥʦʚʠʜʥʦʩʪʠ ʠ ʥʝʜʦʦʮʝʥʢʝ ʧʝʨʩʧʝʢʪʠʚ, ʦʪʢʨʳʚʘʝʤʳʭ ʥʦʚʦʡ ʪʝʭʥʦʣʦʛʠʝʡ. 

ʇʦ ʩʣʦʚʘʤ ʃʫʜʚʠʥʘ (ʘ ʩʨʝʜʠ ʝʛʦ ʢʣʠʝʥʪʦʚ ʯʠʩʣʷʪʩʷ ʪʘʢʠʝ ʛʠʛʘʥʪʳ, ʢʘʢ Visa ʠ Nasdaq), ʥʝʪʨʫʜʥʦ 

ʧʦʥʷʪʴ, ʧʦʯʝʤʫ ʫʯʘʩʪʥʠʢʠ ʩʠʤʧʦʟʠʫʤʘ ʩʦʯʣʠ ʚʦʧʨʦʩʳ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠʦʨʠʪʝʪʥʳʤʠ, ʚʝʜʴ 

ʚ ʟʘʣʝ ʩʠʜʝʣʠ ʣʶʜʠ, ʯʴʷ ʛʣʘʚʥʘʷ ʦʙʷʟʘʥʥʦʩʪʴ ð ʧʦʩʪʦʷʥʥʦ ʙʝʩʧʦʢʦʠʪʴʩʷ ʦ ʚʦʟʤʦʞʥʦʤ ʚʟʣʦʤʝ 

ʠ ʫʪʝʯʢʝ ʜʘʥʥʳʭ. ʆʜʥʘʢʦ, ʩʫʜʷ ʧʦ ʠʪʦʛʘʤ ʛʦʣʦʩʦʚʘʥʠʷ, ʦʥʠ ʧʦʢʘ ʥʝ ʦʩʦʟʥʘʣʠ, ʯʪʦ ʙʣʦʢʯʝʡʥ 

ʧʨʝʜʣʘʛʘʝʪ ʨʝʰʝʥʠʝ ʵʪʦʡ ʧʨʦʙʣʝʤʳ. çɺ ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ ʚʠʜʦʚ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʜʣʷ 

ʢʦʪʦʨʳʭ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʴ ð ʚʥʝʰʥʷʷ ʥʘʜʩʪʨʦʡʢʘ, ʙʣʦʢʯʝʡʥ-ʩʠʩʪʝʤʳ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʚ ʩʠʣʫ ʩʦʙʩʪʚʝʥʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳè, ð ʩʢʘʟʘʣ ʦʥ. 

ɼʣʷ ʧʨʠʚʘʪʥʳʭ ʙʣʦʢʯʝʡʥʦʚ, ʢʦʪʦʨʳʤʠ ʦʙʳʯʥʦ ʠʥʪʝʨʝʩʫʶʪʩʷ ʢʨʫʧʥʳʝ ʢʦʨʧʦʨʘʮʠʠ ð 

ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʨʝʝʩʪʨʦʚ, ʛʜʝ ʚʩʝ ʢʦʤʧʴʶʪʝʨʳ ʜʦʣʞʥʳ ʧʨʦʡʪʠ ʘʚʪʦʨʠʟʘʮʠʶ, ʯʪʦʙʳ 

ʧʦʜʢʣʶʯʠʪʴʩʷ ʢ ʩʝʪʠ, ð ʧʦʥʷʪʠʝ çʚʩʪʨʦʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠè ʦʟʥʘʯʘʝʪ ʣʠʰʴ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʙʘʟʳ 

ʜʘʥʥʳʭ ʤʝʞʜʫ ʥʝʩʢʦʣʴʢʠʤʠ ʭʨʘʥʠʣʠʱʘʤʠ ʚʤʝʩʪʦ ʦʜʥʦʛʦ. ʇʨʝʠʤʫʱʝʩʪʚʦ ʪʘʢʦʡ ʩʪʨʫʢʪʫʨʳ ð 

ʚ ʩʦʟʜʘʥʠʠ ʤʥʦʞʝʩʪʚʘ ʟʘʧʘʩʥʳʭ ʢʦʧʠʡ, ʠʣʠ ʙʝʢʘʧʦʚ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʳʤ ʩʝʪʴ ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ, 

ʜʘʞʝ ʝʩʣʠ ʦʜʠʥ ʫʟʝʣ ʧʦʜʚʝʨʛʥʝʪʩʷ ʘʪʘʢʝ. ɹʦʣʝʝ ʨʘʜʠʢʘʣʴʥʦʝ ʨʝʰʝʥʠʝ ð ʦʪʢʨʳʪʳʝ, 

ʦʙʱʝʜʦʩʪʫʧʥʳʝ ʨʝʝʩʪʨʳ, ʢʘʢ ʫ ʙʠʪʢʦʠʥʘ ʠʣʠ ʵʬʠʨʠʫʤʘ, ʛʜʝ ʥʝʪ ʨʝʛʫʣʠʨʫʶʱʝʛʦ ʦʨʛʘʥʘ, 

ʦʪʩʣʝʞʠʚʘʶʱʝʛʦ, ʢʪʦ ʧʦʣʴʟʫʝʪʩʷ ʩʠʩʪʝʤʦʡ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʩʫʪʴ ʩʘʤʦʛʦ ʧʦʥʷʪʠʷ çʙʝʟʦʧʘʩʥʦʩʪʠè 

ʧʦʣʥʦʩʪʴʶ ʤʝʥʷʝʪʩʷ. ʆʥʦ ʫʞʝ ʥʝ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʘʣʠʯʠʷ ʩʪʝʥʳ ð ʙʨʘʥʜʤʘʫʵʨʘ ð ʚʦʢʨʫʛ ʝʜʠʥʦʛʦ 

ʭʨʘʥʠʣʠʱʘ ʮʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʫʧʨʘʚʣʷʝʤʦʡ ʜʦʚʝʨʝʥʥʦʡ ʪʨʝʪʴʝʡ ʩʪʦʨʦʥʦʡ. ʉʢʦʨʝʝ, ʘʢʮʝʥʪ 

ʜʝʣʘʝʪʩʷ ʥʘ ʧʝʨʝʜʘʯʝ ʢʦʥʪʨʦʣʷ çʥʘ ʦʢʨʘʠʥʳè, ʪʦ ʝʩʪʴ ʩʘʤʠʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ, ʠ ʦʛʨʘʥʠʯʝʥʠʠ 

ʦʙʲʝʤʘ ʠʜʝʥʪʠʬʠʮʠʨʫʶʱʝʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʦʪʢʨʳʪʦʤ ʜʦʩʪʫʧʝ. ʀ ʥʘʢʦʥʝʮ, ʚʟʣʦʤ ʧʦʜʦʙʥʦʡ ʩʝʪʠ 

ʥʫʞʥʦ ʩʜʝʣʘʪʴ ʥʘʩʪʦʣʴʢʦ ʜʦʨʦʛʠʤ, ʯʪʦʙʳ ʫ ʟʣʦʫʤʳʰʣʝʥʥʠʢʦʚ ʦʪʧʘʣʦ ʞʝʣʘʥʠʝ ʜʘʞʝ ʧʳʪʘʪʴʩʷ. 

ʅʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ ʫʜʠʚʠʪʝʣʴʥʦ, ʯʪʦ ʩʝʪʴ ʘʥʦʥʠʤʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʦʢʘʟʘʣʘʩʴ ʥʝʫʷʟʚʠʤʦʡ ʜʣʷ 

ʚʟʣʦʤʘ. ʅʦ ʬʘʢʪ ʝʩʪʴ ʬʘʢʪ: ʩʠʩʪʝʤʘ ʚʦʟʥʘʛʨʘʞʜʝʥʠʡ ʠ ʟʘʪʨʘʪ, ʚʩʪʨʦʝʥʥʘʷ ʚ ʇʆ ʜʣʷ ʛʝʥʝʨʘʮʠʠ 

ʢʨʠʧʪʦʚʘʣʶʪʳ, ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʥʘʜʝʞʥʘ. ʆʩʥʦʚʥʦʡ ʨʝʝʩʪʨ ʙʠʪʢʦʠʥʘ ʥʝ ʫʜʘʣʦʩʴ ʚʟʣʦʤʘʪʴ ʝʱʝ 

ʥʠʢʦʤʫ. ɹʝʟʫʩʣʦʚʥʦ, ʙʫʜʝʪ ʥʝʣʝʛʢʦ ʫʙʝʜʠʪʴ ʦʨʛʘʥʠʟʘʮʠʠ, ʢʦʪʦʨʳʝ ʜʦ ʩʠʭ ʧʦʨ ʟʘʥʠʤʘʣʠʩʴ 

ʟʘʱʠʪʦʡ ʥʘʰʠʭ ʜʘʥʥʳʭ, ʧʝʨʝʜʘʪʴ ʵʩʪʘʬʝʪʫ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʩʝʪʠ, ʛʜʝ ʥʝʪ ʝʜʠʥʦʛʦ ʧʨʘʚʣʝʥʠʷ 

(ʠ ʥʝ ʩ ʢʝʤ ʩʫʜʠʪʴʩʷ ʚ ʩʣʫʯʘʝ ʧʨʦʚʘʣʘ). ʅʦ ʠʤʝʥʥʦ ʵʪʦ, ʚʦʟʤʦʞʥʦ, ʩʪʘʥʝʪ ʛʣʘʚʥʳʤ ʰʘʛʦʤ ʢ 

ʫʣʫʯʰʝʥʠʶ ʟʘʱʠʪʥʳʭ ʩʠʩʪʝʤ. ɹʝʟʦʧʘʩʥʦʩʪʴ ʜʦʣʞʥʘ ʟʘʚʠʩʝʪʴ ʥʝ ʦʪ ʩʣʦʞʥʦʛʦ ʢʦʜʠʨʦʚʘʥʠʷ 

ʠ ʧʨʦʯʠʭ ʚʥʝʰʥʠʭ ʤʝʭʘʥʠʟʤʦʚ, ʘ ʦʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʪʦ ʝʩʪʴ ʢʠʙʝʨʘʪʘʢʠ ʜʦʣʞʥʳ 

ʫʪʨʘʪʠʪʴ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠʟ-ʟʘ ʥʝʧʦʤʝʨʥʦʡ ʮʝʥʳ. 

ɼʘʚʘʡʪʝ ʩʨʘʚʥʠʤ ʥʳʥʝʰʥʶʶ ʤʦʜʝʣʴ ʟʘʱʠʪʳ ʜʘʥʥʳʭ ð ʥʘʟʦʚʝʤ ʝʝ çʦʙʱʠʤ ʩʝʢʨʝʪʦʤè ð 

ʠ ʥʦʚʫʶ ʤʦʜʝʣʴ çʠʜʝʥʪʠʯʥʦʩʪʠ ʫʩʪʨʦʡʩʪʚè, ʧʨʝʜʣʘʛʘʝʤʫʶ ʙʣʦʢʯʝʡʥʦʤ [17]. ʉʝʛʦʜʥʷ ʧʨʦʚʘʡʜʝʨ 

ʫʩʣʫʛ ʠ ʢʣʠʝʥʪ ʜʦʛʦʚʘʨʠʚʘʶʪʩʷ ʦ ʩʝʢʨʝʪʥʦʤ ʧʘʨʦʣʝ ʠ ʢʘʢʦʤ-ʥʠʙʫʜʴ ʧʨʦʚʝʨʦʯʥʦʤ ʚʦʧʨʦʩʝ 

(çʅʘʟʦʚʠʪʝ ʜʝʚʠʯʴʶ ʬʘʤʠʣʠʶ ʤʘʪʝʨʠè). ʇʦʩʣʝ ʵʪʦʛʦ ʞʠʟʥʝʥʥʦ ʚʘʞʥʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʢʦʪʦʨʘʷ 

ʠʥʦʛʜʘ ʩʪʦʠʪ ʤʠʣʣʠʦʥʳ ʜʦʣʣʘʨʦʚ, ʦʪʧʨʘʚʣʷʝʪʩʷ ʚ ʭʨʘʥʠʣʠʱʝ ʜʘʥʥʳʭ ʥʘ ʩʝʨʚʝʨʝ ʧʨʦʚʘʡʜʝʨʘ, ʛʜʝ 

ʝʝ ʤʦʛʫʪ ʜʦʙʳʪʴ ʚʟʣʦʤʱʠʢʠ. ɺ ʦʪʢʨʳʪʦʤ ʙʣʦʢʯʝʡʥʝ ʢʣʠʝʥʪ ʩʦʭʨʘʥʷʝʪ ʢʦʥʪʨʦʣʴ ʥʘʜ ʜʘʥʥʳʤʠ, 

ʘ ʵʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʪʦʯʢʘ ʫʷʟʚʠʤʦʩʪʠ ʥʘʭʦʜʠʪʩʷ ʥʘ ʝʛʦ ʫʩʪʨʦʡʩʪʚʝ. ɺʤʝʩʪʦ ʩʝʨʚʝʨʦʚ Visa, 

ʩʦʜʝʨʞʘʱʠʭ ʠʥʬʦʨʤʘʮʠʶ, ʢʦʪʦʨʘʷ ʥʝʦʙʭʦʜʠʤʘ ʤʠʣʣʠʦʥʘʤ ʜʝʨʞʘʪʝʣʝʡ ʢʘʨʪ ʜʣʷ ʜʦʩʪʫʧʘ ʢ 
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ʧʣʘʪʝʞʥʦʡ ʩʠʩʪʝʤʝ, ʧʨʘʚʦʤ ʜʦʩʪʫʧʘ ʢ ʩʝʪʠ ʫʧʨʘʚʣʷʝʪʝ ʚʳ ʩʘʤʠ ð ʩ ʪʝʣʝʬʦʥʘ ʠʣʠ ʢʦʤʧʴʶʪʝʨʘ. 

ʊʝʦʨʝʪʠʯʝʩʢʠ ʭʘʢʝʨ ʤʦʞʝʪ ʥʘʮʝʣʠʪʴʩʷ ʥʘ ʦʪʜʝʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʠ ʧʦʧʨʦʙʦʚʘʪʴ ʚʟʣʦʤʘʪʴ ʣʠʯʥʳʡ 

çʢʣʶʯè, ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ ʩʦʚʝʨʰʝʥʠʷ ʪʨʘʥʟʘʢʮʠʡ ʚ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʩʝʪʠ, ʠ, ʝʩʣʠ ʧʦʚʝʟʝʪ, 

ʜʘʞʝ ʫʢʨʘʩʪʴ ʥʝʩʢʦʣʴʢʦ ʪʳʩʷʯ ʜʦʣʣʘʨʦʚ ʚ ʢʨʠʧʪʦʚʘʣʶʪʝ. ʅʦ ʵʪʦ ʛʦʨʘʟʜʦ ʤʝʥʝʝ ʧʨʠʙʳʣʴʥʦ 

ʠ ʙʦʣʝʝ ʪʨʫʜʦʟʘʪʨʘʪʥʦ, ʯʝʤ ʚʟʣʦʤ ʮʝʥʪʨʘʣʴʥʦʛʦ ʩʝʨʚʝʨʘ. 

ʉʣʘʙʳʤ ʟʚʝʥʦʤ ð ʘ ʪʘʢʦʝ ʚʩʝʛʜʘ ʥʘʡʜʝʪʩʷ, ʵʪʦ ʘʢʩʠʦʤʘ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ ð ʪʝʧʝʨʴ 

ʩʪʘʥʦʚʠʪʩʷ ʩʘʤʦ ʫʩʪʨʦʡʩʪʚʦ. ʆʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʝʛʦ ʟʘʱʠʪʫ ʣʦʞʠʪʩʷ ʥʘ ʧʣʝʯʠ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ʆʯʝʚʠʜʥʦ, ʰʠʨʦʢʦʡ ʧʫʙʣʠʢʝ ʥʫʞʥʦ ʙʫʜʝʪ ʦʩʚʦʠʪʴ ʘʟʳ ʢʨʠʧʪʦʛʨʘʬʠʠ, ʘ ʪʘʢʞʝ ʨʘʙʦʪʫ ʩ 

ʧʝʨʩʦʥʘʣʴʥʳʤʠ ʢʣʶʯʘʤʠ. ʆʧʪʠʤʠʟʘʮʠʷ ʢʨʠʧʪʦʚʘʣʶʪʳ ʧʦʪʨʝʙʫʝʪ ʦʪ ʥʘʩ ʚʟʷʪʴ ʟʘʱʠʪʫ ʜʘʥʥʳʭ ʚ 

ʩʦʙʩʪʚʝʥʥʳʝ ʨʫʢʠ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʥʝʩʤʦʪʨʷ ʥʘ ʥʦʚʳʝ ʟʘʜʘʯʠ ʚ ʧʣʘʥʝ ʟʘʱʠʪʳ ʫʩʪʨʦʡʩʪʚ, ʤʳ ʥʘʜʝʝʤʩʷ ʥʘ ʨʝʟʢʦʝ 

ʩʦʢʨʘʱʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʢʠʙʝʨʘʪʘʢ. ɺʝʜʴ ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʚʳʛʦʜʘ ʦʪ ʢʘʞʜʦʡ ʘʪʘʢʠ ʩʪʘʥʝʪ ʛʦʨʘʟʜʦ 

ʤʝʥʴʰʝ. ɺʤʝʩʪʦ ʧʦʣʫʯʝʥʠʷ ʜʦʩʪʫʧʘ ʢ ʤʠʣʣʠʦʥʘʤ ʩʯʝʪʦʚ ʩʨʘʟʫ ʭʘʢʝʨʳ ʙʫʜʫʪ ʚʳʥʫʞʜʝʥʳ 

ʚʟʣʘʤʳʚʘʪʴ ʢʘʞʜʦʝ ʫʩʪʨʦʡʩʪʚʦ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ ʨʘʜʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʡ ʜʦʙʳʯʠ. ɺ ʜʘʥʥʦʤ 

ʩʣʫʯʘʝ ʙʝʟʦʧʘʩʥʦʩʪʴ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʟʘ ʩʯʝʪ ʥʝʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʚʟʣʦʤʘ. ɿʘʱʠʪʘ ʚʩʪʨʦʝʥʘ ʚ ʩʘʤʫ 

ʩʠʩʪʝʤʫ, ʘ ʥʝ ʧʨʠʣʘʛʘʝʪʩʷ ʢ ʥʝʡ ʚ ʢʘʯʝʩʪʚʝ çʟʘʧʣʘʪʢʠè. 

ʅʘʤ ʢʘʞʝʪʩʷ, ʯʪʦ ʦʪ ʧʝʨʝʭʦʜʘ ʢ ʤʦʜʝʣʠ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʜʦʚʝʨʠʷ ʮʠʬʨʦʚʘʷ ʵʢʦʥʦʤʠʢʘ 

ʩʫʱʝʩʪʚʝʥʥʦ ʚʳʠʛʨʘʝʪ ð ʙʫʜʴ ʪʦ ʧʨʦʩʪʦ ʥʦʚʘʷ ʩʠʩʪʝʤʘ ʙʝʢʘʧʦʚ ʠʣʠ ʙʦʣʝʝ ʨʘʜʠʢʘʣʴʥʘʷ 

ʢʦʥʮʝʧʮʠʷ ʦʪʢʨʳʪʦʛʦ ʙʣʦʢʯʝʡʥʘ, ʟʘʱʠʱʝʥʥʦʛʦ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴʶ ʘʪʘʢ. ʉʪʦʠʪ ʦʩʚʦʠʪʴ ʦʙʱʠʝ 

ʧʨʠʥʮʠʧʳ, ʠ ʥʘ ʫʤ ʩʨʘʟʫ ʧʨʠʭʦʜʷʪ ʥʦʚʳʝ ʤʦʜʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʝʡ, ʢʦʪʦʨʳʝ ʚʦʟʚʨʘʱʘʶʪ 

ʢʦʥʪʨʦʣʴ ʩʦʟʜʘʪʝʣʷʤ ʜʘʥʥʳʭ ʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʠʤ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʟʘʱʠʪʳ. 

ɿʜʨʘʚʦʦʭʨʘʥʝʥʠʝ ð ʦʜʥʘ ʠʟ ʩʬʝʨ, ʛʜʝ ʪʘʢʦʝ ʨʝʰʝʥʠʝ ʧʨʠʜʝʪʩʷ ʚʝʩʴʤʘ ʢʩʪʘʪʠ. ɺ ʥʘʰʠ ʜʥʠ 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʳʝ ʠʩʪʦʨʠʠ ʙʦʣʝʟʥʠ ʭʨʘʥʷʪʩʷ ʚ ʨʘʟʨʦʟʥʝʥʥʳʭ (ʠ ʫʷʟʚʠʤʳʭ) ʙʘʟʘʭ ʢʣʠʥʠʢ, 

ʣʘʙʦʨʘʪʦʨʠʡ ʠ ʩʪʨʘʭʦʚʳʭ ʢʦʤʧʘʥʠʡ. ɺʩʝ ʵʪʠ ʫʯʨʝʞʜʝʥʠʷ ʩʚʷʟʘʥʳ ʩʪʨʦʛʠʤʠ ʟʘʢʦʥʘʤʠ ʦ 

ʚʨʘʯʝʙʥʦʡ ʪʘʡʥʝ, ʢʦʪʦʨʳʝ, ʙʝʟʫʩʣʦʚʥʦ, ʧʨʦʧʠʩʳʚʘʣʠʩʴ ʩ ʙʣʘʛʠʤʠ ʥʘʤʝʨʝʥʠʷʤʠ, ʦʜʥʘʢʦ ʚ ʨʘʤʢʘʭ 

ʧʦʣʫʯʝʥʥʦʡ ʩʠʩʪʝʤʳ ʤʝʜʠʢʠ ʥʝʩʫʪ ʩʫʨʦʚʦʝ ʥʘʢʘʟʘʥʠʝ ʧʨʠ ʣʶʙʦʡ ʫʪʝʯʢʝ ʜʘʥʥʳʭ. ʈʘʟʫʤʝʝʪʩʷ, ʦʥʠ 

ʙʳ ʩ ʨʘʜʦʩʪʴʶ ʩʙʨʦʩʠʣʠ ʩ ʩʝʙʷ ʙʨʝʤʷ ʪʘʢʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ. 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʢʠʙʝʨʘʪʘʢʠ ʚ ʤʝʜʠʮʠʥʩʢʦʡ ʩʬʝʨʝ ʫʯʘʩʪʠʣʠʩʴ. ɺ 2016 ʛʦʜʫ ʭʘʢʝʨʳ 

ʚʟʣʦʤʘʣʠ ʙʘʟʫ ʜʘʥʥʳʭ ʩʪʨʘʭʦʚʦʡ ʢʦʤʧʘʥʠʠ Anthem Health ʠ ʦʙʥʘʨʦʜʦʚʘʣʠ 78 ʤʠʣʣʠʦʥʦʚ ʠʩʪʦʨʠʡ 

ʙʦʣʝʟʥʠ [18]. ʇʨʠ ʤʘʩʩʦʚʦʤ ʟʘʨʘʞʝʥʠʠ ʢʦʤʧʴʶʪʝʨʦʚ çʚʠʨʫʩʦʤ-ʚʳʤʦʛʘʪʝʣʝʤè WannaCry 

ʵʣʝʢʪʨʦʥʥʳʝ ʢʘʨʪʳ ʧʘʮʠʝʥʪʦʚ ʚʦ ʤʥʦʛʠʭ ʢʣʠʥʠʢʘʭ ʦʢʘʟʘʣʠʩʴ ʟʘʢʦʜʠʨʦʚʘʥʳ, ʠ ʭʘʢʝʨʳ 

ʧʦʪʨʝʙʦʚʘʣʠ ʚʳʢʫʧ ʚ ʙʠʪʢʦʠʥʘʭ ʟʘ ʠʭ ʨʘʟʙʣʦʢʠʨʦʚʢʫ [19]. ʈʘʟʫʤʝʝʪʩʷ, ʙʦʣʴʥʠʮʳ ʥʝʩʣʫʯʘʡʥʦ 

ʩʪʘʣʠ ʤʠʰʝʥʴʶ ʚʟʣʦʤʱʠʢʦʚ, ʚʝʜʴ ʠʭ ʜʘʥʥʳʝ ʞʠʟʥʝʥʥʦ ʚʘʞʥʳ ʚ ʩʘʤʦʤ ʙʫʢʚʘʣʴʥʦʤ ʩʤʳʩʣʝ 

ʩʣʦʚʘ. 

ɹʦʣʴʰʝ ʚʩʝʛʦ ʦʪ ʥʝʜʦʩʪʘʪʢʦʚ ʩʠʩʪʝʤʳ ʩʪʨʘʜʘʶʪ ʧʘʮʠʝʥʪʳ. ʅʳʥʝʰʥʷʷ ʩʪʨʫʢʪʫʨʘ ʯʘʩʪʦ 

ʦʙʨʝʢʘʝʪ ʠʭ ʥʘ ʣʠʰʥʠʝ ʨʘʩʭʦʜʳ ʠ ʦʧʘʩʥʳʝ ʧʨʦʚʦʣʦʯʢʠ. ɺʩʝ ʤʳ ʩʣʳʘhʣʠ ʞʫʪʢʠʝ ʠʩʪʦʨʠʠ ʦ ʪʦʤ, 

ʢʘʢ ʧʘʮʠʝʥʪʳ ʫʤʠʨʘʶʪ ʚ ʨʝʘʥʠʤʘʮʠʠ ʠʟ-ʟʘ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʙʨʠʛʘʜʦʡ ʩʢʦʨʦʡ ʧʦʤʦʱʠ ʦʧʝʨʘʪʠʚʥʦ 

ʜʦʙʳʪʴ ʠʭ ʠʩʪʦʨʠʶ ʙʦʣʝʟʥʠ ʫ ʣʝʯʘʱʝʛʦ ʚʨʘʯʘ. ʆʪʢʘʟʳ ʚ ʜʦʧʫʩʢʝ ʢ ʜʘʥʥʳʤ ʯʘʩʪʦ ʟʘʤʝʜʣʷʶʪ 

ʨʘʟʨʘʙʦʪʢʫ ʥʦʚʳʭ ʣʝʢʘʨʩʪʚ. ɺ ʘʤʝʨʠʢʘʥʩʢʦʡ ʩʠʩʪʝʤʝ ʭʨʘʥʝʥʠʷ ʤʝʜʠʮʠʥʩʢʠʭ ʜʘʥʥʳʭ ʨʘʟʣʘʜʠʣʦʩʴ 

ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ. 

ɺʦʪ ʧʦʯʝʤʫ ʫ ʪʘʢʠʭ ʠʥʠʮʠʘʪʠʚ, ʢʘʢ ʧʨʦʝʢʪ MedRec ð ʧʨʦʛʨʘʤʤʘ ʩ ʦʪʢʨʳʪʳʤ ʠʩʭʦʜʥʳʤ 

ʢʦʜʦʤ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʙʣʦʢʯʝʡʥʝ ʢʨʠʧʪʦʚʘʣʶʪʳ ʵʬʠʨʠʫʤ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʩʪʫʜʝʥʪʘʤʠ 

ʄʘʩʩʘʯʫʩʝʪʩʢʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ɸʨʠʵʣʝʤ ʕʢʙʣʘʫ, ɸʩʘʬʦʤ ɸʟʘʨʠʘ ʠ ʊʠʥʛʦ 

ʁʝʡʨʘ [20], ð ʤʦʱʥʳʡ ʧʦʪʝʥʮʠʘʣ. ɻʣʘʚʥʘʷ ʠʜʝʷ ʧʨʦʝʢʪʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʧʘʮʠʝʥʪ ʩʘʤ ʨʝʰʘʝʪ, 

ʢʦʤʫ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʜʦʩʪʫʧ ʢ ʝʛʦ ʠʩʪʦʨʠʠ ʙʦʣʝʟʥʠ. ʅʘʜ ʘʥʘʣʦʛʠʯʥʳʤʠ ʨʝʰʝʥʠʷʤʠ ʨʘʙʦʪʘʶʪ ʠ 

ʥʝʢʦʪʦʨʳʝ ʤʝʜʠʮʠʥʩʢʠʝ ʩʪʘʨʪʘʧʳ, ʥʘʧʨʠʤʝʨ ʢʦʤʧʘʥʠʷ Gem ʚ ʃʦʩ-ɸʥʜʞʝʣʝʩʝ ʠ Blockchain 

Health ʚ ʉʘʥ-ʌʨʘʥʮʠʩʢʦ. ɼʘʥʥʳʝ ʧʦ-ʧʨʝʞʥʝʤʫ ʙʫʜʫʪ ʭʨʘʥʠʪʴʩʷ ʥʘ ʩʝʨʚʝʨʝ ʧʨʦʚʘʡʜʝʨʘ, 

ʥʦ ʧʘʮʠʝʥʪ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʣʠʯʥʳʝ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʝ ʢʣʶʯʠ (ʪʘʢʠʝ ʢʘʢ ʧʨʠ ʘʚʪʦʨʠʟʘʮʠʠ 

ʧʣʘʪʝʞʝʡ ʚ ʩʠʩʪʝʤʝ ʙʠʪʢʦʠʥʘ), ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʩʤʦʞʝʪ ʩʘʤ ʫʩʪʘʥʦʚʠʪʴ ʧʘʨʘʤʝʪʨʳ ʜʦʩʪʫʧʘ ʢ 

ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ɼʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʘʷ ʵʢʦʥʦʤʠʢʘ ʩ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʤ ʜʦʚʝʨʠʝʤ 
ʋʚʠʜʠʤ ʣʠ ʤʳ ʢʦʛʜʘ-ʥʠʙʫʜʴ ʤʠʨ çʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʜʦʚʝʨʠʷè, ʛʜʝ ʤʦʞʥʦ ʩʤʝʣʦ ʠ ʧʨʘʢʪʠʯʝʩʢʠ 

ʙʝʟ ʟʘʪʨʘʪ ʩʦʚʝʨʰʘʪʴ ʩʜʝʣʢʠ ʠ ʦʧʝʨʘʮʠʠ ʚ ʨʝʞʠʤʝ ʦʥʣʘʡʥ? ʏʪʦ ʜʣʷ ʵʪʦʛʦ ʥʫʞʥʦ ʩʜʝʣʘʪʴ? ʏʪʦʙʳ 

ʦʪʚʝʪʠʪʴ ʥʘ ʵʪʦʪ ʚʦʧʨʦʩ, ʜʘʚʘʡʪʝ ʚʩʧʦʤʥʠʤ, ʢʘʢ ʤʳ ʜʦʰʣʠ ʦʪ ʤʝʯʪʳ ʦ ʜʝʤʦʢʨʘʪʠʯʥʦʤ ʠʥʪʝʨʥʝʪʝ 
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ʨʘʚʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ (ʚʝʜʴ ʢʦʣʫʤʥʠʩʪ New York Times ʊʦʤʘʩ ʌʨʠʜʤʘʥ ʜʘʞʝ ʧʠʩʘʣ, ʯʪʦ çʤʠʨ 

ʩʪʘʣ ʧʣʦʩʢʠʤè, ʪʦ ʝʩʪʴ ʣʠʰʠʣʩʷ ʠʝʨʘʨʭʠʡ) ʜʦ ʥʳʥʝʰʥʝʡ ʩʝʪʠ, ʧʦʯʪʠ ʧʦʣʥʦʩʪʴʶ ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ 

ʥʝʩʢʦʣʴʢʠʤʠ ʬʠʥʘʥʩʦʚʳʤʠ ʛʠʛʘʥʪʘʤʠ [21]. 

ʅʘʯʥʝʤ ʩ ʵʢʦʥʦʤʠʢʠ ʜʦʮʠʬʨʦʚʳʭ ʚʨʝʤʝʥ, ʩ ʤʦʜʝʣʝʡ, ʫʥʘʩʣʝʜʦʚʘʥʥʳʭ ʦʪ ʍʍ ʚʝʢʘ, ʢʦʛʜʘ 

ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʘʷ ʤʦʜʝʣʴ ʜʦʚʝʨʠʷ ʙʳʣʘ ʝʜʠʥʩʪʚʝʥʥʦ ʚʦʟʤʦʞʥʦʡ. ɺ ʵʪʦʡ ʩʠʩʪʝʤʝ, ʢʦʪʦʨʘʷ 

ʜʦʤʠʥʠʨʫʝʪ ʠ ʚ ʥʘʰʠ ʜʥʠ, ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʧʨʦʚʝʜʝʥʠʝ ʠ ʟʘʧʠʩʴ ʪʨʘʥʟʘʢʮʠʡ ʚʦʟʣʘʛʘʝʪʩʷ 

ʥʘ ʙʘʥʢʠ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʠ ʩʦʮʠʘʣʴʥʳʝ ʩʣʫʞʙʳ, ʥʦʪʘʨʠʘʣʴʥʳʝ ʢʦʥʪʦʨʳ ʠ ʧʨʦʯʠʝ 

ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʝ ʫʯʨʝʞʜʝʥʠʷ. ʆʥʠ ʫʧʦʣʥʦʤʦʯʝʥʳ ʦʪʩʣʝʞʠʚʘʪʴ ʥʘʰʫ ʜʝʷʪʝʣʴʥʦʩʪʴ: ʧʝʨʝʚʦʜʳ 

ʩʨʝʜʩʪʚ, ʧʦʪʨʝʙʣʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʪʚʘ, ʚʩʝʚʦʟʤʦʞʥʳʝ ʝʞʝʤʝʩʷʯʥʳʝ ʧʣʘʪʝʞʠ ð ʦʪ ʧʦʜʧʠʩʢʠ 

ʥʘ ʛʘʟʝʪʳ ʜʦ ʪʝʣʝʬʦʥʥʳʭ ʨʘʟʛʦʚʦʨʦʚ ð ʠ ʦʙʷʟʫʶʪʩʷ ʜʦʩʪʦʚʝʨʥʦ ʦʪʨʘʞʘʪʴ ʵʪʫ ʠʥʬʦʨʤʘʮʠʶ 

ʚ ʫʯʝʪʥʳʭ ʨʝʝʩʪʨʘʭ, ʢʦʪʦʨʳʝ ʚʝʜʫʪ ʠ ʢʦʥʪʨʦʣʠʨʫʶʪ ʪʦʣʴʢʦ ʦʥʠ. ɹʣʘʛʦʜʘʨʷ ʵʢʩʢʣʶʟʠʚʥʦʡ 

ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʠ ʵʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʠʦʙʨʝʣʠ ʫʥʠʢʘʣʴʥʦʝ ʧʨʘʚʦ ʨʝʰʘʪʴ, ʢʪʦ ʠʟ ʥʘʩ ʤʦʞʝʪ 

ʟʘʢʣʶʯʘʪʴ ʩʜʝʣʢʠ ʠ ʧʦʣʴʟʦʚʘʪʴʩʷ ʫʩʣʫʛʘʤʠ. ʕʪʦ ʦʥʠ ʧʦʟʚʦʣʷʶʪ (ʠʣʠ ʥʝ ʧʦʟʚʦʣʷʶʪ) ʥʘʤ ʧʦʣʫʯʠʪʴ 

ʦʚʝʨʜʨʘʬʪ, ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʵʥʝʨʛʦʩʝʪʴʶ, ʩʜʝʣʘʪʴ ʪʝʣʝʬʦʥʥʳʡ ʟʚʦʥʦʢ. ʀ ʚʳʩʪʘʚʣʷʶʪ ʥʘʤ ʩʯʝʪ 

ʟʘ ʵʪʫ ʧʨʠʚʠʣʝʛʠʶ. 

ʊʘʢʘʷ ʩʠʩʪʝʤʘ ʘʙʩʦʣʶʪʥʦ ʥʝʩʦʚʤʝʩʪʠʤʘ ʩʦ ʩʪʨʫʢʪʫʨʦʡ ʠʥʪʝʨʥʝʪ-ʧʨʦʩʪʨʘʥʩʪʚʘ, ʛʜʝ ʥʝʪ 

çʦʜʥʦʛʦ ʛʣʘʚʥʦʛʦè ʠ ʧʦʣʥʦʤʦʯʠʷ ʨʘʟʜʝʣʝʥʳ ʤʝʞʜʫ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ. ʀʟʥʘʯʘʣʴʥʦ ʩʝʪʴ ʩʦʟʜʘʚʘʣʘʩʴ 

ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʣʶʙʦʡ ʤʦʛ ʦʧʫʙʣʠʢʦʚʘʪʴ ʠʣʠ ʧʝʨʝʩʣʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʧʨʘʢʪʠʯʝʩʢʠ ʜʘʨʦʤ. ʕʪʦ 

ʦʪʢʨʳʣʦ ʜʣʷ ʵʢʦʥʦʤʠʢʠ ʧʦʠʩʪʠʥʝ ʛʦʣʦʚʦʢʨʫʞʠʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʥʦ ʠ ʦʙʫʩʣʦʚʠʣʦ 

ʙʝʩʧʨʝʮʝʜʝʥʪʥʳʝ ʧʨʦʙʣʝʤʳ ʚ ʦʙʣʘʩʪʠ ʜʦʚʝʨʠʪʝʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. ʋ ʯʝʣʦʚʝʢʘ, ʩ ʢʦʪʦʨʳʤ 

ʚ rʚʝʜʝʪʝ ʜʝʣʘ, ʤʦʞʝʪ ʙʳʪʴ ʬʦʪʦʛʨʘʬʠʷ ʩʦʙʘʢʠ ʥʘ ʘʚʘʪʘʨʝ ʠ ʥʠʢ ʚʨʦʜʝ Voldemort2017. ʂʘʢ 

ʦʧʨʝʜʝʣʠʪʴ, ʯʪʦ ʦʥ ʙʣʘʛʦʥʘʜʝʞʝʥ ʠ ʚʳʧʦʣʥʠʪ ʫʩʣʦʚʠʷ ʩʜʝʣʢʠ, ʢʦʪʦʨʫʶ ʚʳ ʩʦʙʨʘʣʠʩʴ ʟʘʢʣʶʯʠʪʴ? 

ʄʥʦʛʠʝ ʩʝʨʚʠʩʳ, ʥʘʧʨʠʤʝʨ Yelp ʠ eBay, ʚʚʝʣʠ ʩʠʩʪʝʤʫ ʨʝʡʪʠʥʛʦʚ-ʟʚʝʟʜʦʯʝʢ; ʦʜʥʘʢʦ ʨʝʡʪʠʥʛ 

ʣʝʛʢʦ ʧʦʜʥʷʪʴ ʩ ʧʦʤʦʱʴʶ ʬʝʡʢʦʚʳʭ ʦʪʟʳʚʦʚ ʠ ʘʢʢʘʫʥʪʦʚ ð ʪʘʢ ʞʝ ʢʘʢ ʧʫʙʣʠʢʘʮʠʶ ʚ Facebook 

ʤʦʞʥʦ ʧʨʦʜʚʠʥʫʪʴ ʚ ʪʦʧ ʟʘ ʩʯʝʪ ʟʘʢʘʟʥʳʭ ʣʘʡʢʦʚ. ʅʝʣʴʟʷ ʧʦʣʘʛʘʪʴʩʷ ʥʘ ʪʘʢʠʝ ʧʦʨʫʯʠʪʝʣʴʩʪʚʘ, 

ʝʩʣʠ ʨʝʯʴ ʠʜʝʪ ʦ ʢʨʫʧʥʳʭ ʩʜʝʣʢʘʭ. ʂʦʛʜʘ ʠʥʪʝʨʥʝʪ-ʢʦʤʧʘʥʠʠ ʧʦʥʷʣʠ, ʯʪʦ ʥʝ ʤʦʛʫʪ ʨʘʟʨʝʰʠʪʴ 

ʧʨʦʙʣʝʤʫ ʜʦʚʝʨʠʷ, ʦʥʠ ʧʨʠʙʝʛʣʠ ʢ ʫʩʣʫʛʘʤ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ ʧʦʩʨʝʜʥʠʢʦʚ. ɺʝʨʦʷʪʥʦ, ʵʪʦ ʙʳʣ 

ʚʳʥʫʞʜʝʥʥʳʡ ʰʘʛ, ʥʦ ʤʝʨʘ ʦʢʘʟʘʣʘʩʴ ʜʘʣʝʢʦ ʥʝ ʠʜʝʘʣʴʥʦʡ ʠ ʧʦʚʣʝʢʣʘ ʟʘ ʩʦʙʦʡ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ 

ʦʩʣʦʞʥʝʥʠʷ ʚ ʩʬʝʨʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ. 

ʉʠʩʪʝʤʘ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʜʦʚʝʨʠʷ ʧʦʟʚʦʣʠʣʘ ʘʬʝʨʠʩʪʘʤ ʩ ʣʝʛʢʦʩʪʴʶ ʤʝʥʷʪʴ ʤʘʩʢʠ ʠ 

ʧʩʝʚʜʦʥʠʤʳ. ʂʨʦʤʝ ʪʦʛʦ, ʦʥʠ ʧʦʣʫʯʠʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜʜʝʣʳʚʘʪʴ ʠ ʢʦʧʠʨʦʚʘʪʴ ʮʝʥʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ. ʇʦʵʪʦʤʫ ʚ ʩʝʨʝʜʠʥʝ 1990-ʭ ʛʦʜʦʚ, ʢʦʛʜʘ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʠ ʥʘʯʘʣʠ ʦʩʚʘʠʚʘʪʴ 

ʵʣʝʢʪʨʦʥʥʳʡ ʙʠʟʥʝʩ, ʠʤ ʧʨʠʰʣʦʩʴ ʙʨʦʩʠʪʴ ʚʩʝ ʩʠʣʳ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʧʣʘʪʝʞʥʳʭ ʩʠʩʪʝʤ, 

ʢʦʪʦʨʳʝ ʙʳ ʟʘʱʠʪʠʣʠ ʢʣʠʝʥʪʦʚ ʦʪ ʤʦʰʝʥʥʠʯʝʩʪʚʘ. ɹʫʜʫʯʠ ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ ʛʘʨʘʥʪʠʨʦʚʘʪʴ 

ʢʣʠʝʥʪʘʤ ʧʦʣʥʫʶ ʩʦʭʨʘʥʥʦʩʪʴ ʙʘʥʢʦʚʩʢʠʭ ʩʯʝʪʦʚ ʠ ʩʨʝʜʩʪʚ ʥʘ ʢʨʝʜʠʪʥʳʭ ʢʘʨʪʘʭ, ʦʥʠ ʩʥʘʯʘʣʘ 

ʟʘʜʫʤʘʣʠʩʴ ʦ ʥʦʚʳʭ ʘʥʦʥʠʤʥʳʭ ʬʦʨʤʘʭ ʵʣʝʢʪʨʦʥʥʦʡ ʚʘʣʶʪʳ ð ʪʦ ʝʩʪʴ ʧʦʩʪʘʚʠʣʠ ʠʤʝʥʥʦ 

ʪʫ ʟʘʜʘʯʫ, ʢʦʪʦʨʫʶ ʨʝʰʠʣ ʉʘʪʦʰʠ ʅʘʢʘʤʦʪʦ, ʩʦʟʜʘʚ ʙʠʪʢʦʠʥ. ɺʝʜʴ ʧʨʠ ʥʘʣʠʯʠʠ ʦʙʱʝʡ 

ʮʠʬʨʦʚʦʡ ʚʘʣʶʪʳ ʧʦʢʫʧʘʪʝʣʠ ʤʦʛʣʠ ʙʳ ʨʘʩʧʣʘʯʠʚʘʪʴʩʷ ʝʶ, ʥʝ ʨʘʩʢʨʳʚʘʷ ʣʠʯʥʳʭ ʜʘʥʥʳʭ, ʢʘʢ 

ʧʨʠ ʦʧʣʘʪʝ ʙʘʥʢʥʦʪʘʤʠ. ɺ ʧʦʠʩʢʘʭ ʨʝʰʝʥʠʷ ʫʞʝ ʫʧʦʤʷʥʫʪʳʝ ʥʘʤʠ ʰʠʬʨʦʧʘʥʢʠ (ʷʨʳʝ ʟʘʱʠʪʥʠʢʠ 

ʩʝʪʝʚʦʡ ʘʥʦʥʠʤʥʦʩʪʠ, ʦʜʝʨʞʠʤʳʝ ʢʨʠʧʪʦʛʨʘʬʠʝʡ) ʠ ʜʨʫʛʠʝ ʵʥʪʫʟʠʘʩʪʳ ʧʳʪʘʣʠʩʴ ʩʦʟʜʘʪʴ 

ʯʘʩʪʥʳʝ ʢʨʠʧʪʦʚʘʣʶʪʳ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʙʘʥʢʠ ʠ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʪʘʡʥʦ ʵʢʩʧʝʨʠʤʝʥʪʠʨʦʚʘʣʠ ʩ 

ʵʣʝʢʪʨʦʥʥʳʤʠ ʜʝʥʝʞʥʳʤʠ ʝʜʠʥʠʮʘʤʠ ʥʘ ʙʘʟʝ ʥʘʮʠʦʥʘʣʴʥʦʡ ʚʘʣʶʪʳ [22]. (ɺ ʢʥʠʛʝ çʕʧʦʭʘ 

ʢʨʠʧʪʦʚʘʣʶʪè ʤʳ ʨʘʩʩʢʘʟʳʚʘʣʠ ʦ ʤʘʣʦʠʟʚʝʩʪʥʦʤ ʧʠʣʦʪʥʦʤ ʧʨʦʝʢʪʝ ʂʘʟʥʘʯʝʡʩʪʚʘ ʉʐɸ, 

ʧʨʦʚʝʜʝʥʥʦʤ ʧʨʠ ʫʯʘʩʪʠʠ Citibank.) 

ʇʨʦʢʣʷʪʠʝʤ ʧʝʨʚʳʭ ʮʠʬʨʦʚʳʭ ʚʘʣʶʪ ʩʪʘʣʘ ʧʨʦʙʣʝʤʘ ʜʚʦʡʥʦʡ ʪʨʘʪʳ: ʟʣʦʫʤʳʰʣʝʥʥʠʢʠ 

ʥʝʠʟʤʝʥʥʦ ʥʘʭʦʜʠʣʠ ʩʧʦʩʦʙ ʢʦʧʠʨʦʚʘʪʴ ʩʚʦʠ ʘʢʪʠʚʳ. ʀʩʢʣʶʯʠʪʴ ʪʘʢʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʙʳʣʦ 

ʢʨʘʡʥʝ ʚʘʞʥʦ, ʚʝʜʴ ʦʜʥʦ ʜʝʣʦ ð ʩʢʦʧʠʨʦʚʘʪʴ ʠ ʧʦʩʣʘʪʴ ʢʦʤʫ-ʥʠʙʫʜʴ ʜʦʢʫʤʝʥʪ Word ʠ ʩʦʚʩʝʤ 

ʜʨʫʛʦʝ ð ʨʘʩʧʣʘʪʠʪʴʩʷ ʦʜʥʠʤʠ ʠ ʪʝʤʠ ʞʝ ʜʝʥʴʛʘʤʠ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʨʘʟʥʳʤ ʩʯʝʪʘʤ. ʊʘʢʦʡ ʚʠʜ 

ʮʠʬʨʦʚʦʛʦ ʤʦʰʝʥʥʠʯʝʩʪʚʘ ʦʯʝʥʴ ʩʢʦʨʦ ʦʙʝʩʮʝʥʠʣ ʙʳ ʣʶʙʫʶ ʚʘʣʶʪʫ. ʄʥʦʛʠʝ ʪʝʭʥʦʣʦʛʠ 

ʧʳʪʘʣʠʩʴ ʨʘʟʨʘʙʦʪʘʪʴ ʩʠʩʪʝʤʫ, ʢʦʪʦʨʘʷ ʙʳ ʧʨʝʜʦʪʚʨʘʱʘʣʘ ʜʚʦʡʥʦʝ ʨʘʩʭʦʜʦʚʘʥʠʝ, ʥʦ ʵʪʦ 

ʦʢʘʟʘʣʦʩʴ ʩʣʦʞʥʝʝ, ʯʝʤ ʦʥʠ ʜʫʤʘʣʠ. 

ɺ ʢʦʥʮʝ ʢʦʥʮʦʚ, ʜʦ ʧʦʷʚʣʝʥʠʷ ʙʠʪʢʦʠʥʘ ʚ ʩʬʝʨʝ ʠʥʪʝʨʥʝʪ-ʢʦʤʤʝʨʮʠʠ ʧʨʠʞʠʣʩʷ ʩʚʦʝʛʦ ʨʦʜʘ 

çʦʙʭʦʜʥʦʡè ʤʝʪʦʜ. ʂʦʤʧʘʥʠʠ ʚʨʦʜʝ Verisign ʨʘʟʨʘʙʦʪʘʣʠ ʤʦʜʝʣʴ SSL-ʩʝʨʪʠʬʠʢʘʪʦʚ (SSL, ʠʣʠ 

ʫʨʦʚʝʥʴ ʟʘʱʠʱʝʥʥʳʭ ʩʦʢʝʪʦʚ ð ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʡ ʧʨʦʪʦʢʦʣ ʧʦʚʳʰʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ), 

ʧʦʜʪʚʝʨʞʜʘʶʱʠʭ ʥʘʜʝʞʥʦʩʪʴ ʰʠʬʨʦʚʘʥʠʷ ʩʘʡʪʦʚ. ʉʦ ʩʚʦʝʡ ʩʪʦʨʦʥʳ, ʵʤʠʪʝʥʪʳ ʙʘʥʢʦʚʩʢʠʭ ʢʘʨʪ 
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ʫʞʝʩʪʦʯʠʣʠ ʢʦʥʪʨʦʣʴ ʟʘ ʪʨʘʥʟʘʢʮʠʷʤʠ. ʂ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʝ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʦʙʤʝʥʘ ʮʝʥʥʦʩʪʷʤʠ 

ʚʥʦʚʴ ʜʦʙʘʚʠʣʘʩʴ çʜʦʚʝʨʝʥʥʘʷ ʪʨʝʪʴʷ ʩʪʦʨʦʥʘè. ɹʘʥʢʦʚʩʢʘʷ ʩʠʩʪʝʤʘ ð ʪʘ ʩʘʤʘʷ, ʯʪʦ ʨʝʰʘʣʘ 

ʧʨʦʙʣʝʤʫ ʜʚʦʡʥʦʛʦ ʨʘʩʭʦʜʦʚʘʥʠʷ ʧʦʩʣʝʜʥʠʝ ʧʷʪʴʩʦʪ ʣʝʪ, ð ʜʦʚʦʣʴʥʦ-ʪʘʢʠ ʥʝʫʢʣʶʞʝ ʚʩʪʨʦʠʣʘʩʴ 

ʚ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʡ ʠʥʪʝʨʥʝʪ ʠ ʚʟʷʣʘ ʥʘ ʩʝʙʷ ʨʦʣʴ ʢʣʶʯʝʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʜʦʚʝʨʠʷ. 

ʂʦʛʜʘ ʧʦʢʫʧʘʪʝʣʠ ʦʙʨʝʣʠ ʫʚʝʨʝʥʥʦʩʪʴ ʚ ʪʦʤ, ʯʪʦ ʠʭ ʥʝ ʦʙʤʘʥʫʪ, ʠʥʪʝʨʥʝʪ-ʢʦʤʤʝʨʮʠʷ ʥʘʯʘʣʘ 

ʨʘʟʚʠʚʘʪʴʩʷ ʙʫʨʥʳʤʠ ʪʝʤʧʘʤʠ. ʆʜʥʘʢʦ ʥʘʣʠʯʠʝ ʧʦʩʨʝʜʥʠʢʦʚ ʫʚʝʣʠʯʠʣʦ ʩʪʦʠʤʦʩʪʴ ʪʨʘʥʟʘʢʮʠʡ 

ʠ ʧʦʥʠʟʠʣʦ ʦʙʱʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʠʩʪʝʤʳ. ɺʳʩʦʢʠʝ ʢʦʤʠʩʩʠʠ ʩʜʝʣʘʣʠ ʥʝʚʦʟʤʦʞʥʦʡ ʧʦʜʜʝʨʞʢʫ 

ʤʠʢʨʦʧʣʘʪʝʞʝʡ ð ʧʝʨʝʚʦʜʦʚ ʥʘ ʦʯʝʥʴ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʩʫʤʤʳ, ʠʥʦʛʜʘ ʚ ʥʝʩʢʦʣʴʢʦ ʮʝʥʪʦʚ, ð 

ʢʦʪʦʨʳʝ ʧʦʥʘʯʘʣʫ ʦʙʝʱʘʣʠ ʧʦʜʘʨʠʪʴ ʥʘʤ ʥʦʚʳʝ ʤʦʜʝʣʠ ʦʥʣʘʡʥ-ʙʠʟʥʝʩʘ. ʊʘʢ ʧʦʛʠʙʣʘ ʤʝʯʪʘ 

ʧʝʨʚʳʭ ʠʥʪʝʨʥʝʪ-ʵʥʪʫʟʠʘʩʪʦʚ: ʛʣʦʙʘʣʴʥʳʡ ʨʳʥʦʢ, ʛʜʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʤʝʜʠʘʢʦʥʪʝʥʪ ʠ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʤʦʱʥʦʩʪʠ ʧʨʦʜʘʶʪʩʷ ʠ ʧʦʢʫʧʘʶʪʩʷ ʚ ʤʘʣʳʭ ʜʦʣʷʭ ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ [23]. ʂʦʤʧʨʦʤʠʩʩʥʦʝ ʨʝʰʝʥʠʝ ʧʨʠʚʝʣʦ ʝʱʝ ʠ ʢ ʪʦʤʫ, ʯʪʦ ʢʨʝʜʠʪʥʳʝ ʢʘʨʪʳ ð 

ʧʨʝʞʜʝ ʬʠʥʘʥʩʦʚʳʡ ʠʥʩʪʨʫʤʝʥʪ ʵʣʠʪ ð ʩʪʘʣʠ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʦʥʣʘʡʥ-ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʙʘʥʢʠ ʦʢʦʥʯʘʪʝʣʴʥʦ çʧʨʦʧʠʩʘʣʠʩʴè ʚ ʥʘʰʠʭ ʧʣʘʪʝʞʥʳʭ ʩʠʩʪʝʤʘʭ. ʇʨʠ ʥʳʥʝ 

ʩʫʱʝʩʪʚʫʶʱʝʡ ʤʦʜʝʣʠ ʙʘʥʢʠ ʙʝʨʫʪ ʟʘ ʟʘʱʠʪʫ ʦʪ ʤʦʰʝʥʥʠʢʦʚ ʧʨʠʤʝʨʥʦ 3 ʧʨʦʮʝʥʪʘ ʩ ʢʘʞʜʦʡ 

ʧʨʦʜʘʞʠ ð ʜʦʙʘʚʣʝʥʠʝ ʚ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʝ ʩʢʨʳʪʦʛʦ ʥʘʣʦʛʘ, ʢʦʪʦʨʳʡ ʟʘʢʣʘʜʳʚʘʝʪʩʷ ʚ ʮʝʥʫ 

ʪʦʚʘʨʘ. 

ʎʝʥʪʨʘʣʠʟʦʚʘʥʥʳʝ ʩʪʨʫʢʪʫʨʳ ʚʟʷʣʠ ʥʘ ʩʝʙʷ ʠ ʜʨʫʛʠʝ ʘʩʧʝʢʪʳ ʫʧʨʘʚʣʝʥʠʷ ʠʥʪʝʨʥʝʪ-ʩʨʝʜʦʡ: 

ʥʘʧʨʠʤʝʨ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʜʦʤʝʥʥʳʭ ʠʤʝʥ ʠ ʭʦʩʪʠʥʛ ð ʨʘʟʤʝʱʝʥʠʝ ʠ ʭʨʘʥʝʥʠʝ ʬʘʡʣʦʚ, 

ʠʟ ʢʦʪʦʨʳʭ ʩʦʩʪʦʷʪ ʢʣʠʝʥʪʩʢʠʝ ʩʘʡʪʳ. ʃʶʙʦʡ, ʢʪʦ ʩʦʟʜʘʝʪ ʩʝʙʝ ʩʘʡʪ, ʚʳʥʫʞʜʝʥ ʧʦʣʴʟʦʚʘʪʴʩʷ 

ʫʩʣʫʛʘʤʠ DNS-ʧʨʦʚʘʡʜʝʨʦʚ ʠ ʭʦʩʪʦʚ. ʈʘʟʫʤʝʝʪʩʷ, ʟʘ ʦʙʩʣʫʞʠʚʘʥʠʝ ʥʫʞʥʦ ʧʣʘʪʠʪʴ. ʏʝʤ ʙʦʣʴʰʝ 

ʬʘʡʣʦʚ ʠ ʩʪʨʘʥʠʮ ʚʳ ʨʘʟʤʝʩʪʠʪʝ, ʪʝʤ ʚʳʰʝ ʙʫʜʫʪ ʪʘʨʠʬʳ. 

ɺʩʝ ʵʪʠ ʨʝʰʝʥʠʷ ʧʨʠʝʤʣʝʤʳ ʜʣʷ ʪʝʭ, ʢʪʦ ʤʦʞʝʪ ʩʝʙʝ ʠʭ ʧʦʟʚʦʣʠʪʴ. ʆʜʥʘʢʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʢʦʤʠʩʩʠʠ ʠ ʩʙʦʨʳ ʥʝʠʟʙʝʞʥʦ ʧʨʝʚʨʘʪʠʣʠʩʴ ʚ ʙʘʨʴʝʨʳ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʘʶʪ ʢʨʫʧʥʳʤ ʠʛʨʦʢʘʤ 

ʚʳʪʝʩʥʠʪʴ ʢʦʥʢʫʨʝʥʪʦʚ, ʦʛʨʘʥʠʯʠʪʴ ʠʥʥʦʚʘʮʠʶ ʠ ʣʠʰʠʪʴ ʤʠʣʣʠʘʨʜʳ ʥʝʙʦʛʘʪʳʭ ʣʶʜʝʡ ʰʘʥʩʘ 

ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʠʥʪʝʨʥʝʪʘ ʜʣʷ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ. ɺʦʪ ʪʘʢ ʤʳ ʦʢʘʟʘʣʠʩʴ 

ʚʦ ʚʣʘʩʪʠ ʠʥʪʝʨʥʝʪ-ʤʦʥʦʧʦʣʠʡ. ʊʝ, ʢʦʤʫ ʫʜʘʣʦʩʴ ʧʝʨʚʳʤʠ ʟʘʭʚʘʪʠʪʴ ʨʳʥʦʢ, ʥʝ ʧʨʦʩʪʦ ʧʦʞʠʥʘʶʪ 

ʧʣʦʜʳ ʩʝʪʝʚʦʛʦ ʵʬʬʝʢʪʘ; ʠʭ ʧʦʟʠʮʠʠ ʢʦʩʚʝʥʥʦ ʟʘʱʠʱʝʥʳ ʚʳʩʦʢʠʤʠ ʮʝʥʘʤʠ ʥʘ ʫʩʣʫʛʠ, 

ʩ ʢʦʪʦʨʳʤʠ ʩʪʘʣʢʠʚʘʶʪʩʷ ʢʦʥʢʫʨʝʥʪʳ ʧʨʠ ʧʦʧʳʪʢʝ ʚʳʡʪʠ ʥʘ ʪʦʪ ʞʝ ʫʨʦʚʝʥʴ. ʀʪʘʢ, 

ʜʦʚʝʨʠʪʝʣʴʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʚʝʩʴʤʘ ʥʝʜʝʰʝʚʦ. ʀʟ-ʟʘ ʝʛʦ ʜʦʨʦʛʦʚʠʟʥʳ ʠ ʩʣʦʞʠʣʠʩʴ ʵʢʦʥʦʤʠʯʝʩʢʠʝ 

ʫʩʣʦʚʠʷ, ʧʦʟʚʦʣʷʶʱʠʝ ʢʦʨʧʦʨʘʮʠʷʤ ʚʨʦʜʝ Amazon, Netflix, Google ʠ Facebook ʥʝʱʘʜʥʦ 

ʨʘʩʧʨʘʚʣʷʪʴʩʷ ʩ ʢʦʥʢʫʨʝʥʪʘʤʠ. ʅʝ ʤʝʥʝʝ ʚʘʞʥʦ ʠ ʪʦ, ʯʪʦ ʵʪʠ ʥʝʩʦʢʨʫʰʠʤʳʝ ʛʠʛʘʥʪʳ ʧʦʣʫʯʠʣʠ 

ʚʩʶ ʧʦʣʥʦʪʫ ʚʣʘʩʪʠ ʥʘʜ ʨʘʩʪʫʱʠʤʠ ʤʘʩʩʠʚʘʤʠ ʥʘʰʠʭ ʣʠʯʥʳʭ, ʠʥʦʛʜʘ ʩʪʨʦʛʦ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʳʭ 

ʜʘʥʥʳʭ. 

ʀʥʪʝʨʥʝʪ: ʧʦʩʣʝʜʥʷʷ ʜʝʪʘʣʴ ʧʘʟʣʘ 
ʉʦʚʩʝʤ ʥʝ ʪʘʢʦʡ ʙʳʣʘ ʤʝʯʪʘ, ʠʟʣʦʞʝʥʥʘʷ ʚ çʄʘʥʠʬʝʩʪʝ ʢʨʠʧʪʦʘʥʘʨʭʠʩʪʘè ʊʠʤʘ ʄʵʷ 

ʠ ʧʨʦʯʠʭ ʩʪʦʨʦʥʥʠʢʦʚ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʦʡ ʟʘʱʠʪʳ, ʘʥʦʥʠʤʥʦʩʪʠ ʠ ʮʠʬʨʦʚʦʛʦ ʤʠʨʘ ʣʠʯʥʳʭ 

ʩʚʦʙʦʜ. ʊʝʭʥʦʙʫʥʪʘʨʠ 1990-ʭ ʭʦʪʝʣʠ ʚʠʜʝʪʴ ʠʥʪʝʨʥʝʪ ʩʚʦʙʦʜʥʳʤ ʦʪ ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʦʛʦ ʠ 

ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʷ ʢʘʢ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʝ, ʠʟʙʘʚʣʝʥʥʦʝ ʦʪ ʮʝʥʟʫʨʳ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʛʜʝ 

ʢʪʦ ʫʛʦʜʥʦ ʤʦʞʝʪ ʚʩʪʫʧʠʪʴ ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʢʝʤ ʫʛʦʜʥʦ ʧʦʜ ʣʶʙʳʤ ʚʳʙʨʘʥʥʳʤ ʠʤʝʥʝʤ. 

ɺʩʧʦʤʥʠʤ ʧʨʦʝʢʪʳ ʚʨʦʜʝ ʟʣʦʧʦʣʫʯʥʦʛʦ Xanadu ʊʝʜʘ ʅʝʣʴʩʦʥʘ, ʢʦʪʦʨʦʤʫ ʪʘʢ ʠ ʥʝ ʫʜʘʣʦʩʴ 

ʩʦʟʜʘʪʴ ʦʙʝʱʘʥʥʫʶ çʘʣʴʪʝʨʥʘʪʠʚʥʫʶ ʩʝʪʴè ʥʝʟʘʚʠʩʠʤʳʭ, ʧʦʣʥʦʩʪʴʶ ʘʚʪʦʥʦʤʥʳʭ, 

ʩʘʤʦʦʙʥʦʚʣʷʶʱʠʭʩʷ ʩʝʨʚʝʨʦʚ [24]. ɺ ʦʩʥʦʚʝ ʧʦʜʦʙʥʳʭ ʠʜʝʡ ʣʝʞʘʣʦ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʩʪʨʫʢʪʫʨʝ, 

ʚ ʢʦʪʦʨʦʡ ʢʦʥʪʨʦʣʴ ʥʘʜ ʚʳʯʠʩʣʠʪʝʣʴʥʳʤʠ ʤʦʱʥʦʩʪʷʤʠ ʠ ʜʘʥʥʳʤʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ 

ʚʦʟʣʦʞʝʥ ʥʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʕʪʠ ʧʨʦʝʢʪʳ ʥʘʤʥʦʛʦ ʦʧʝʨʝʜʠʣʠ ʩʚʦʝ ʚʨʝʤʷ ʠ ʚʦʟʥʠʢʣʠ ʚ ʧʝʨʠʦʜ, 

ʢʦʛʜʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ, ʧʦʣʠʪʠʯʝʩʢʠʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʨʝʘʣʠʠ ʙʳʣʠ ʩ ʥʠʤʠ ʧʦʧʨʦʩʪʫ 

ʥʝʩʦʚʤʝʩʪʠʤʳ. 

ʀ ʚʦʪ, ʚ 2008 ʛʦʜʫ, ʢʦʛʜʘ ʩʦʦʙʱʝʩʪʚʦ ʰʠʬʨʦʧʘʥʢʦʚ ʫʞʝ ʩʦʚʩʝʤ ʦʧʫʩʪʠʣʦ ʨʫʢʠ, ʧʦʷʚʠʣʩʷ 

ʙʠʪʢʦʠʥ. ʉʘʤʘ ʠʜʝʷ ʢʨʠʧʪʦʚʘʣʶʪʳ ʢʘʢ ʙʫʜʪʦ ʩʦʰʣʘ ʩʦ ʩʪʨʘʥʠʮ ʠʭ ʟʘʧʠʩʥʳʭ ʢʥʠʞʝʢ (ʭʦʪʷ 

ʧʦʥʘʯʘʣʫ ʤʘʣʦ ʢʪʦ ʚʝʨʠʣ, ʯʪʦ ʦʥʘ ʟʘʨʘʙʦʪʘʝʪ). ʊʝʧʝʨʴ ʚʦʧʨʦʩ ʦ ʪʦʤ, ʢʪʦ ʢʦʥʪʨʦʣʠʨʫʝʪ ʜʘʥʥʳʝ, 

ʫʪʨʘʪʠʣ ʚʩʷʢʠʡ ʩʤʳʩʣ. ʉʦʭʨʘʥʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ ʦʪʥʳʥʝ ʦʙʝʩʧʝʯʠʚʘʣʘ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʘʷ ʩʝʪʴ, 

ʢʦʪʦʨʘʷ ʧʦʩʪʦʷʥʥʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʦʙʥʦʚʣʷʣʘʩʴ ʙʣʘʛʦʜʘʨʷ ʚʩʪʨʦʝʥʥʳʤ ʤʝʭʘʥʠʟʤʘʤ ʢʦʥʩʝʥʩʫʩʘ. 

ʂʘʢ ʪʦʣʴʢʦ ʧʨʠʥʮʠʧʳ ʙʠʪʢʦʠʥʘ ʩʪʘʣʠ ʦʯʝʚʠʜʥʳ, ʤʥʦʛʠʝ ʩʦʟʜʘʪʝʣʠ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ 

ʠʥʪʝʨʥʝʪʘ ʠʩʧʳʪʘʣʠ ʥʘʩʪʦʷʱʝʝ ʦʟʘʨʝʥʠʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʠʥʚʝʩʪʦʨ ʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴ ʄʘʨʢ 
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ɸʥʜʨʠʩʩʝʥ ð ʦʜʠʥ ʠʟ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʧʝʨʚʦʛʦ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʠʥʪʝʨʥʝʪ-ʙʨʘʫʟʝʨʘ Netscape. 

ɺ ʠʥʪʝʨʚʴʶ ʞʫʨʥʘʣʠʩʪʘʤ ɼʦʥʫ ʠ ɸʣʝʢʩ ʊʘʧʩʢʦʪʪ ʦʥ ʟʘʷʚʠʣ, ʯʪʦ ʚʠʜʠʪ ʚ ʥʦʚʦʡ ʢʨʠʧʪʦʚʘʣʶʪʝ çʪʫ 

ʩʘʤʫʶ ʩʝʪʴ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʜʦʚʝʨʠʷ, ʢʦʪʦʨʦʡ ʚʩʝʛʜʘ ʪʘʢ ʥʝ ʭʚʘʪʘʣʦ ʠʥʪʝʨʥʝʪʫè [25]. 

ʂʦʛʜʘ ɸʥʜʨʠʩʩʝʥ ʠ ʜʨʫʛʠʝ ʢʨʫʧʥʳʝ ʠʥʚʝʩʪʦʨʳ ʂʨʝʤʥʠʝʚʦʡ ʜʦʣʠʥʳ ʥʘʯʘʣʠ ʚʢʣʘʜʳʚʘʪʴ 

ʩʨʝʜʩʪʚʘ ʚ ʨʘʟʨʘʙʦʪʢʫ ʙʠʪʢʦʠʥʘ ʠ ʝʛʦ ʢʣʦʥʦʚ, ʩʪʘʣ ʦʯʝʚʠʜʝʥ ʚʝʩʴ ʤʘʩʰʪʘʙ ʪʦʛʦ, ʯʝʛʦ ʤʦʛʣʘ ʙʳ 

ʜʦʩʪʠʯʴ ʪʝʭʥʦʣʦʛʠʷ ʙʣʦʢʯʝʡʥ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʨʘʟʨʘʙʦʪʯʠʢʠ ʠʱʫʪ ʩʧʦʩʦʙʳ ʚʩʪʨʦʠʪʴ 

ʧʨʠʥʮʠʧʳ ʙʣʦʢʯʝʡʥʘ ʚʦ ʤʥʦʛʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʧʨʦʜʫʢʪʳ ʠ ʠʜʝʠ. 

¶ ɼʣʷ ʨʘʙʦʪʳ çʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡè ʧʦʪʨʝʙʫʝʪʩʷ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʪʨʘʥʟʘʢʮʠʡ ʦʪ 

ʫʩʪʨʦʡʩʪʚʘ ʢ ʫʩʪʨʦʡʩʪʚʫ. 

¶ ɺ ʭʦʜʝ ʨʘʟʨʘʙʦʪʢʠ ʢʦʥʪʝʥʪʘ ʜʣʷ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ, ʧʨʠ ʢʦʪʦʨʦʡ ʥʦʚʳʝ ʚʠʨʪʫʘʣʴʥʳʝ 

ʤʠʨʳ ʙʫʜʫʪ ʩʦʚʤʝʩʪʥʦ ʩʦʟʜʘʚʘʪʴʩʷ ʧʠʩʘʪʝʣʷʤʠ ʠ ʧʨʦʛʨʘʤʤʠʩʪʘʤʠ, ʤʦʞʥʦ ʙʫʜʝʪ 

ʟʘʜʝʡʩʪʚʦʚʘʪʴ ʩʠʩʪʝʤʫ ʙʣʦʢʯʝʡʥ ʜʣʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʛʦʥʦʨʘʨʦʚ ʧʦ ʩʤʘʨʪ-ʢʦʥʪʨʘʢʪʘʤ. 

¶ ʉʠʩʪʝʤʘʤ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʠ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʧʦʥʘʜʦʙʷʪʩʷ ʛʘʨʘʥʪʠʠ ʪʦʛʦ, ʯʪʦ 

ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʠʟ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʥʝʠʟʚʝʩʪʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʥʝ 

ʩʬʘʣʴʩʠʬʠʮʠʨʦʚʘʥʳ. 

¶ ʉʠʩʪʝʤʳ Industry 4.0 ʜʣʷ çʫʤʥʦʛʦè ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 3D-ʧʝʯʘʪʠ, ʘ ʪʘʢʞʝ ʥʦʚʳʝ 

ʢʦʣʣʝʢʪʠʚʥʳʝ ʮʝʧʠ ʧʦʩʪʘʚʦʢ ʥʫʞʜʘʶʪʩʷ ʚ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʩʠʩʪʝʤʝ ʜʣʷ ʦʪʩʣʝʞʠʚʘʥʠʷ 

ʨʘʙʦʯʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʟʘʪʨʘʪ ʢʘʞʜʦʛʦ ʧʦʩʪʘʚʱʠʢʘ. 

ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʙʣʦʢʯʝʡʥ ʤʦʞʝʪ ʧʦʜʘʨʠʪʴ ʥʘʤ ʘʨʭʠʪʝʢʪʫʨʫ, ʥʘ ʙʘʟʝ ʢʦʪʦʨʦʡ ʧʨʦʠʟʦʡʜʝʪ ʪʘʢ 

ʥʘʟʳʚʘʝʤʘʷ ʯʝʪʚʝʨʪʘʷ ʧʨʦʤʳʰʣʝʥʥʘʷ ʨʝʚʦʣʶʮʠʷ, ʢʦʪʦʨʘʷ ʩʦʝʜʠʥʠʪ çʙʠʪʳ ʠ ʘʪʦʤʳè ʠ ʙʫʜʝʪ 

ʨʘʟʚʠʚʘʪʴʩʷ ʟʘ ʩʯʝʪ ʤʘʩʩʠʚʦʚ ʛʣʦʙʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʕʪʦ ʥʘʢʦʥʝʮ ʩʜʝʣʘʝʪ ʚʦʟʤʦʞʥʳʤ 

çʠʥʪʝʨʥʝʪ ʦʪʢʨʳʪʳʭ ʜʘʥʥʳʭè. ɺʩʷ ʠʥʬʦʨʤʘʮʠʷ ʤʠʨʘ ʦʢʘʞʝʪʩʷ ʚ ʩʚʦʙʦʜʥʦʤ ʜʦʩʪʫʧʝ, ʠ ʩ ʥʝʡ 

ʩʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʣʶʙʦʡ ʞʝʣʘʶʱʠʡ. ʅʝʦʛʨʘʥʠʯʝʥʥʳʡ ʜʦʩʪʫʧ ʢ ʜʘʥʥʳʤ ʜʦʣʞʝʥ ʧʦʤʦʯʴ 

ʯʝʣʦʚʝʯʝʩʪʚʫ ʥʘʡʪʠ ʢʦʣʣʝʢʪʠʚʥʳʝ ʨʝʰʝʥʠʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʧʨʦʙʣʝʤ, ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʨʫʜʘ. ʇʝʨʝʜ ʥʘʤʠ ʦʪʢʨʳʚʘʶʪʩʷ ʚʝʩʴʤʘ ʟʘʤʘʥʯʠʚʳʝ ʧʝʨʩʧʝʢʪʠʚʳ. 

ʂʦʜ ʥʝ ʝʩʪʴ ʟʘʢʦʥ 
ʂʘʢ ʤʳ ʫʞʝ ʛʦʚʦʨʠʣʠ, ʥʝʪ ʥʠ ʤʘʣʝʡʰʠʭ ʛʘʨʘʥʪʠʡ, ʯʪʦ ʤʝʯʪʘ ʦʙ ʵʬʬʝʢʪʠʚʥʦʡ ʧʣʘʪʬʦʨʤʝ ʜʣʷ 

ʛʣʦʙʘʣʴʥʦʡ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʢʦʛʜʘ-ʥʠʙʫʜʴ ʩʪʘʥʝʪ ʷʚʴʶ. ʇʦʤʠʤʦ ʩʣʦʞʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʟʘʜʘʯ, ʢʦʪʦʨʳʝ ʤʳ ʦʙʩʫʜʠʤ ʚ ʩʣʝʜʫʶʱʠʭ ʛʣʘʚʘʭ, ʩʫʱʝʩʪʚʫʶʪ ʠ ʚʥʝʰʥʠʝ 

ʧʨʝʧʷʪʩʪʚʠʷ ʜʣʷ ʧʝʨʝʭʦʜʘ ʥʘ ʥʦʚʫʶ ʤʦʜʝʣʴ. ʇʨʝʞʜʝ ʯʝʤ ʪʝʭʥʦʣʦʛʠʷ ʙʣʦʢʯʝʡʥ ʠʣʠ ʣʶʙʘʷ ʜʨʫʛʘʷ 

ʩʠʩʪʝʤʘ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʜʦʚʝʨʠʷ ʣʷʞʝʪ ʚ ʦʩʥʦʚʫ ʬʠʥʘʥʩʦʚʦʛʦ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʤʝʥʘ 

ʚʦ ʚʩʝʤ ʤʠʨʝ, ʥʘʤ ʧʨʠʜʝʪʩʷ ʦʪʚʝʪʠʪʴ ʥʘ ʨʷʜ ʚʝʩʴʤʘ ʩʣʦʞʥʳʭ ʚʦʧʨʦʩʦʚ. 

ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʥʠ ʚʦʟʥʠʢʘʶʪ ʫ ʬʠʥʘʥʩʦʚʳʭ ʨʝʛʫʣʷʪʦʨʦʚ, ʢʦʪʦʨʳʤ ʧʨʠʭʦʜʠʪʩʷ ʤʝʥʷʪʴ 

ʧʨʠʚʳʯʥʳʝ ʢʘʪʝʛʦʨʠʠ ʠʟ-ʟʘ ʧʦʷʚʣʝʥʠʷ ʢʨʠʧʪʦʚʘʣʶʪ. ʋʧʨʘʚʣʝʥʠʶ ʬʠʥʘʥʩʦʚʳʭ ʩʣʫʞʙ ʅʴʶ-ʁʦʨʢʘ 

ʧʦʥʘʜʦʙʠʣʦʩʴ ʜʚʘ ʛʦʜʘ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʣʠʮʝʥʟʠʡ BitLicense ʠ ʚʳʧʫʩʢ ʥʦʚʦʛʦ 

ʩʧʠʩʢʘ ʥʦʨʤ ʠ ʧʨʘʚʠʣ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʨʘʩʯʝʪʘ ʚ ʙʠʪʢʦʠʥʘʭ. ʂ 2015 ʛʦʜʫ, ʢʦʛʜʘ ʥʦʨʤʘʪʠʚʥʳʝ 

ʘʢʪʳ ʚʩʪʫʧʠʣʠ ʚ ʩʠʣʫ, ʚ ʮʠʬʨʦʚʦʤ ʤʠʨʝ ʫʞʝ ʧʦʷʚʠʣʠʩʴ ʵʬʠʨʠʫʤ ʠ ʩʤʘʨʪ-ʢʦʥʪʨʘʢʪʳ; ʪʝʧʝʨʴ 

ʥʘ ʦʯʝʨʝʜʠ ʪʦʢʝʥʳ, ʧʝʨʚʠʯʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷ ʤʦʥʝʪ ʠ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʝ ʘʚʪʦʥʦʤʥʳʝ 

ʦʨʛʘʥʠʟʘʮʠʠ, ʧʦʷʚʣʝʥʠʝ ʢʦʪʦʨʳʭ ʥʝ ʤʦʛʣʠ ʧʨʝʜʚʠʜʝʪʴ ʘʚʪʦʨʳ ʥʦʚʦʛʦ ʫʢʣʘʜʘ. ɺʝʣʠʢ ʨʠʩʢ ʪʦʛʦ, 

ʯʪʦ ʨʝʛʫʣʷʪʦʨʳ, ʩʙʠʪʳʝ ʩ ʪʦʣʢʫ ʵʪʠʤ ʧʦʪʦʢʦʤ ʠʥʥʦʚʘʮʠʡ, ʩʣʠʰʢʦʤ ʙʫʨʥʦ ʦʪʨʝʘʛʠʨʫʶʪ 

ʥʘ ʢʘʢʦʡ-ʥʠʙʫʜʴ ʩʢʘʥʜʘʣ ð ʥʘʧʨʠʤʝʨ, ʝʩʣʠ ʣʦʧʥʝʪ çʤʳʣʴʥʳʡ ʧʫʟʳʨʴè ICO ʠ ʠʥʚʝʩʪʦʨʳ ʧʦʥʝʩʫʪ 

ʢʨʫʧʥʳʝ ʫʙʳʪʢʠ. ʄʥʦʛʠʝ ʦʧʘʩʘʶʪʩʷ, ʯʪʦ ʧʨʠ ʪʘʢʦʤ ʨʘʟʚʠʪʠʠ ʩʦʙʳʪʠʡ ʙʫʜʫʪ ʧʨʠʤʝʥʝʥʳ 

ʜʨʘʢʦʥʦʚʩʢʠʝ ʤʝʨʳ, ʢʦʪʦʨʳʝ ʧʦʣʦʞʘʪ ʢʦʥʝʮ ʠʥʥʦʚʘʮʠʷʤ ʚ ʵʪʦʡ ʩʬʝʨʝ ʠʣʠ ʟʘʛʦʥʷʪ ʠʭ ʚ ʧʦʜʧʦʣʴʝ 

(ʠ ʦʬʰʦʨʳ). ʆʪʜʘʜʠʤ ʜʦʣʞʥʦʝ ʚʘʰʠʥʛʪʦʥʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ Coin Center, ʘ ʪʘʢʞʝ ʇʘʣʘʪʝ 

ʵʣʝʢʪʨʦʥʥʦʡ ʪʦʨʛʦʚʣʠ, ʢʦʪʦʨʳʝ ʧʦʩʪʦʷʥʥʦ ʨʘʙʦʪʘʶʪ ʩ ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʤʠ ʯʠʥʦʚʥʠʢʘʤʠ ʠ 

ʩʪʘʨʘʶʪʩʷ ʦʙʲʷʩʥʠʪʴ ʚʘʞʥʦʩʪʴ ʩʦʭʨʘʥʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʚ ʤʠʨʦʚʦʡ ʛʦʥʢʝ ʬʠʥʘʥʩʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ. ʆʜʥʘʢʦ ʤʳ ʞʠʚʝʤ ʚʦ ʚʨʝʤʝʥʘ ʧʦʣʠʪʠʯʝʩʢʦʡ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ, ʢʦʛʜʘ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ 

ʨʝʰʝʥʠʷ, ʤʷʛʢʦ ʛʦʚʦʨʷ, ʜʠʢʪʫʶʪʩʷ ʦʪʥʶʜʴ ʥʝ ʟʜʨʘʚʳʤ ʩʤʳʩʣʦʤ ʠʣʠ ʜʘʣʴʥʦʚʠʜʥʦʩʪʴʶ. ʋʞʝ ʩʘʤʘ 

ʥʝʧʨʝʜʩʢʘʟʫʝʤʦʩʪʴ ʜʝʡʩʪʚʠʡ ʨʝʛʫʣʷʪʦʨʦʚ ʠ ʟʘʢʦʥʦʜʘʪʝʣʝʡ ʩʝʨʴʝʟʥʦ ʟʘʤʝʜʣʷʝʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ 

ʧʨʦʛʨʝʩʩ ʚ ʩʬʝʨʝ ʢʨʠʧʪʦʚʘʣʶʪ. 
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ɺ ʙʣʠʞʘʡʰʝʝ ʚʨʝʤʷ ʥʘʤ ʧʦʪʨʝʙʫʶʪʩʷ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʠʥʠʮʠʘʪʠʚʳ ð ʙʘʟʘ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʪ 

ʧʦʥʷʪʴ, ʢʘʢ ʚʧʠʩʘʪʴ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʤʦʜʝʣʠ ʥʘ ʦʩʥʦʚʝ ʙʣʦʢʯʝʡʥʘ ʚ ʨʘʤʢʠ 

ʪʨʘʜʠʮʠʦʥʥʳʭ ʧʨʘʚʦʚʳʭ ʩʠʩʪʝʤ. ʂʘʢ ʥʘʤ ʦʧʨʝʜʝʣʠʪʴ ʧʨʘʚʘ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ ʮʠʬʨʦʚʦʡ ʘʢʪʠʚ, 

ʝʩʣʠ ʦʥʠ ʩʚʦʜʷʪʩʷ ʢ ʚʣʘʜʝʥʠʶ ʧʨʠʚʘʪʥʳʤ ʘʥʦʥʠʤʥʳʤ ʢʣʶʯʦʤ? ʂʘʢ ʧʨʦʚʝʩʪʠ ʛʨʘʥʠʮʳ 

ʶʨʠʩʜʠʢʮʠʡ, ʢʦʛʜʘ ʙʣʦʢʯʝʡʥ-ʨʝʝʩʪʨ ʨʘʩʧʨʝʜʝʣʝʥ ʤʝʞʜʫ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʠʟ ʨʘʟʥʳʭ ʩʪʨʘʥ ʠʣʠ 

ʢʦʛʜʘ ʥʝʚʦʟʤʦʞʥʦ ʦʪʩʣʝʜʠʪʴ, ʢʘʢʠʝ ʠʤʝʥʥʦ ʢʦʤʧʴʶʪʝʨʳ ʛʣʦʙʘʣʴʥʦʡ ʩʝʪʠ ʠʩʧʦʣʥʷʶʪ ʩʣʫʯʘʡʥʦ 

ʥʘʟʥʘʯʝʥʥʳʝ ʦʧʝʨʘʮʠʠ ʚ ʨʘʤʢʘʭ ʩʤʘʨʪ-ʢʦʥʪʨʘʢʪʘ? ʉʪʦʨʦʥʥʠʢʠ ʵʪʠʭ ʪʝʭʥʦʣʦʛʠʡ ʤʦʛʫʪ ʦʪʨʠʮʘʪʴ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʥʦʚʳʭ ʟʘʢʦʥʦʚ, ʥʦ ʩʦʚʩʝʤ ʚʳʚʝʩʪʠ ʠʭ ʠʟ ʩʬʝʨʳ ʧʨʘʚʦʚʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʥʝʚʦʟʤʦʞʥʦ. ʎʠʬʨʦʚʦʡ ʤʠʨ ð ʥʝ ʦʪʜʝʣʴʥʘʷ ʚʩʝʣʝʥʥʘʷ; ʥʘ ʥʝʛʦ, ʢʘʢ ʠ ʥʘ ʣʶʙʦʝ ʧʦʣʝ 

ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʟʘʢʦʥʳ ʠ ʥʦʨʤʳ, ʢʦʪʦʨʳʝ ʩʢʣʘʜʳʚʘʣʠʩʴ 

ʪʳʩʷʯʝʣʝʪʠʷʤʠ. 

ɸʥʘʨʭʠʯʝʩʢʠ ʥʘʩʪʨʦʝʥʥʳʝ ʢʨʠʧʪʦʵʥʪʫʟʠʘʩʪʳ, ʢʦʪʦʨʳʝ ʤʝʯʪʘʶʪ ʞʠʪʴ ʠʩʢʣʶʯʠʪʝʣʴʥʦ 

ʧʦ ʟʘʢʦʥʘʤ ʩʘʤʦʛʦ ʙʣʦʢʯʝʡʥʘ ʠ ʧʦʣʥʦʩʪʴʶ ʚʳʡʪʠ ʠʟ-ʧʦʜ ʚʣʘʩʪʠ ʛʦʩʫʜʘʨʩʪʚʘ, ʣʶʙʷʪ ʮʠʪʠʨʦʚʘʪʴ 

ʬʨʘʟʫ çʂʦʜ ʝʩʪʴ ʟʘʢʦʥè, ʙʨʦʰʝʥʥʫʶ ʧʨʦʬʝʩʩʦʨʦʤ ʃʦʫʨʝʥʩʦʤ ʃʝʩʩʠʛʦʤ [26]. ɺʧʨʦʯʝʤ, ʦʥʠ 

ʩʢʣʦʥʥʳ ʚʢʣʘʜʳʚʘʪʴ ʚ ʥʝʝ ʩʚʦʡ ʩʤʳʩʣ. ʃʝʩʩʠʛ ʚʦʚʩʝ ʥʝ ʠʤʝʣ ʚ ʚʠʜʫ, ʯʪʦ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ ʤʦʞʝʪ 

ʟʘʤʝʥʠʪʴ ʯʝʣʦʚʝʯʝʩʢʠʝ ʟʘʢʦʥʳ ʠʣʠ ʯʪʦ ʣʶʙʳʝ ʩʧʦʨʳ ʙʫʜʝʪ ʨʝʰʘʪʴ ʤʘʰʠʥʘ. ʆʥ ʚʩʝʛʦ ʣʠʰʴ ʭʦʪʝʣ 

ʩʢʘʟʘʪʴ, ʯʪʦ ʢʦʜ ʦʪʯʘʩʪʠ ʧʦʜʦʙʝʥ ʶʨʠʜʠʯʝʩʢʦʤʫ ʢʦʜʝʢʩʫ, ʧʦʩʢʦʣʴʢʫ ʨʝʛʫʣʠʨʫʝʪ çʧʦʚʝʜʝʥʠʝè 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. ʉʯʠʪʘʪʴ ʢʦʜ ʧʦʣʥʦʮʝʥʥʦʡ ʘʣʴʪʝʨʥʘʪʠʚʦʡ ʟʘʢʦʥʫ ʦʟʥʘʯʘʝʪ ʩʚʦʜʠʪʴ 

ʧʦʩʣʝʜʥʠʡ ʢ ʯʝʤʫ-ʪʦ ʛʦʨʘʟʜʦ ʤʝʥʴʰʝʤʫ, ʯʝʤ ʦʥ ʝʩʪʴ ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ. ɹʫʜʴ ʟʘʢʦʥ ʚʩʝʛʦ ʣʠʰʴ 

ʩʚʦʜʦʤ ʠʥʩʪʨʫʢʮʠʡ ʠ ʧʨʘʚʠʣ ð ʪʦʛʜʘ ʜʘ, ʚʝʨʦʷʪʥʦ, ʤʳ ʩʤʦʛʣʠ ʙʳ ʧʦʣʦʞʠʪʴʩʷ ʥʘ ʢʦʤʧʴʶʪʝʨʳ ʠ 

ʧʨʦʧʠʩʘʪʴ ʘʣʛʦʨʠʪʤʳ, ʢʦʪʦʨʳʝ ʚʳʧʦʣʥʷʣʠ ʙʳ ʠ ʨʝʛʫʣʠʨʦʚʘʣʠ ʥʘʰʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚ ʮʠʬʨʦʚʦʡ 

ʩʨʝʜʝ. ʅʦ ʧʦʥʷʪʠʝ ʟʘʢʦʥʘ ʥʘʤʥʦʛʦ ʛʣʫʙʞʝ ʠ ʰʠʨʝ. ʅʘ ʬʠʣʦʩʦʬʩʢʠʡ ʚʦʧʨʦʩ çʯʪʦ ʝʩʪʴ ʟʘʢʦʥ?è 

ʤʦʞʥʦ ʦʪʚʝʪʠʪʴ ʧʦ-ʨʘʟʥʦʤʫ, ʥʦ ʯʝʤ ʜʦʣʴʰʝ ʠʟʫʯʘʝʰʴ ʵʪʦ ʧʦʥʷʪʠʝ, ʪʝʤ ʪʨʫʜʥʝʝ ʩʪʘʥʦʚʠʪʩʷ 

ʦʪʜʝʣʠʪʴ ʟʘʢʦʥ ʦʪ ʶʥʛʦʚʩʢʦʛʦ çʢʦʣʣʝʢʪʠʚʥʦʛʦ ʙʝʩʩʦʟʥʘʪʝʣʴʥʦʛʦè: ʥʘʙʦʨʘ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʪʦʤ, 

ʢʘʢ ʦʪʥʦʩʠʪʴʩʷ ʜʨʫʛ ʢ ʜʨʫʛʫ, ʫʥʘʩʣʝʜʦʚʘʥʥʦʛʦ ʥʘʤʠ ʦʪ ʧʨʝʜʳʜʫʱʠʭ ʧʦʢʦʣʝʥʠʡ ʠ ʧʦʥʝʤʥʦʛʫ 

ʤʝʥʷʶʱʝʛʦʩʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʥʘʰʝʡ ʠʩʪʦʨʠʠ [27]. ʉʪʦʣʴ ʜʨʝʚʥʝʝ ʠ ʩʣʦʞʥʦʝ ʷʚʣʝʥʠʝ ʥʝʣʴʟʷ 

ʩʚʝʩʪʠ ʢ ʧʨʦʛʨʘʤʤʥʦʤʫ ʢʦʜʫ. 

ʅʠʯʪʦ ʥʝ ʠʣʣʶʩʪʨʠʨʫʝʪ ʵʪʦ ʷʨʯʝ, ʯʝʤ ʧʝʯʘʣʴʥʦ ʠʟʚʝʩʪʥʘʷ ʘʪʘʢʘ ʥʘ ʬʦʥʜ The DAO ʚ ʠʶʥʝ 

2016 ʛʦʜʘ. DAO ʨʘʩʰʠʬʨʦʚʳʚʘʝʪʩʷ ʢʘʢ çʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʘʷ ʘʚʪʦʥʦʤʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷè (ɼɸʆ). 

ɺʳʙʨʘʚ ʵʪʦ ʥʘʟʚʘʥʠʝ, ʦʩʥʦʚʘʪʝʣʠ ʧʨʦʝʢʪʘ ʧʨʠʩʚʦʠʣʠ ʘʢʨʦʥʠʤ, ʢʦʪʦʨʳʡ ʧʨʝʞʜʝ ʠʩʧʦʣʴʟʦʚʘʣʩʷ 

ʢʘʢ ʦʙʱʝʝ ʦʙʦʟʥʘʯʝʥʠʝ ʨʷʜʘ ʥʦʚʳʭ, ʤʥʦʛʦʦʙʝʱʘʶʱʠʭ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ 

ʤʝʥʝʜʞʤʝʥʪʘ ʠ ʙʳʣ ʧʨʝʜʝʣʴʥʳʤ ʚʳʨʘʞʝʥʠʝʤ ʪʝʭʥʦʘʥʘʨʭʠʯʝʩʢʠʭ ʠʜʝʘʣʦʚ. ʕʪʦʪ 

ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʡ ʚʝʥʯʫʨʥʳʡ ʬʦʥʜ ʦʩʥʦʚʘʣʘ ʢʦʤʘʥʜʘ ʩʪʘʨʪʘʧʘ Slock.it ð ʛʨʫʧʧʘ 

ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʩʤʘʨʪ-ʢʦʥʪʨʘʢʪʦʚ ʚʦ ʛʣʘʚʝ ʩʦ ʉʪʝʬʘʥʦʤ ʊʫʘʣʝʤ, ʙʳʚʰʠʤ ʢʦʤʤʝʨʯʝʩʢʠʤ 

ʜʠʨʝʢʪʦʨʦʤ Ethereum. ɺʝʩʴ ʧʨʦʝʢʪ ʜʦʣʞʝʥ ʙʳʣ ʫʧʨʘʚʣʷʪʴʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʘʚʪʦʤʘʪʠʢʦʡ ð ʙʝʟ 

ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʚ, ʩʦʚʝʪʘ ʜʠʨʝʢʪʦʨʦʚ ʠ ʤʝʥʝʜʞʝʨʦʚ ʢʘʢʦʛʦ-ʣʠʙʦ ʟʚʝʥʘ. ʆ ʧʦʜʦʙʥʳʭ ʩʠʩʪʝʤʘʭ ʫʞʝ 

ʜʘʚʥʦ ʚʝʣʠʩʴ ʨʘʟʛʦʚʦʨʳ, ʦʜʥʘʢʦ ʩʦʟʜʘʪʝʣʠ The Dɸʆ ʧʝʨʚʳʤʠ ʨʠʩʢʥʫʣʠ ʦʧʨʦʙʦʚʘʪʴ ʥʦʚʳʡ 

ʧʨʠʥʮʠʧ ʥʘ ʧʨʘʢʪʠʢʝ. ʇʣʘʪʬʦʨʤʘ ʜʦʣʞʥʘ ʙʳʣʘ ʧʦʟʚʦʣʠʪʴ ʠʥʚʝʩʪʦʨʘʤ ʨʘʩʧʨʝʜʝʣʷʪʴ ʩʨʝʜʩʪʚʘ 

ʩ ʧʦʤʦʱʴʶ ʛʦʣʦʩʦʚʘʥʠʷ, ð ʪʦ ʝʩʪʴ ʚʳʙʠʨʘʪʴ ʠ ʦʪʤʝʯʘʪʴ ʦʜʠʥ ʠʟ ʧʨʝʜʣʦʞʝʥʥʳʭ ʧʨʦʝʢʪʦʚ. 

ʇʨʝʜʧʦʣʘʛʘʣʦʩʴ, ʯʪʦ ʚ ʠʪʦʛʝ ʚʦʟʥʠʢʥʝʪ ʥʦʚʘʷ, ʙʦʣʝʝ ʜʝʤʦʢʨʘʪʠʯʥʘʷ ʠ ʵʬʬʝʢʪʠʚʥʘʷ ʣʦʛʠʢʘ 

ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ, ʯʝʤ ʚ ʪʨʘʜʠʮʠʦʥʥʳʭ ʬʦʥʜʘʭ, ʛʜʝ ʠʥʪʝʨʝʩʳ ʨʫʢʦʚʦʜʩʪʚʘ ʠ ʚʢʣʘʜʯʠʢʦʚ ʥʝ ʚʩʝʛʜʘ 

ʩʦʚʧʘʜʘʶʪ. 

ʉʢʘʟʘʪʴ, ʯʪʦ ʧʣʘʥʳ ʙʳʣʠ ʛʨʘʥʜʠʦʟʥʳʤʠ, ʟʥʘʯʠʪ ʥʠʯʝʛʦ ʥʝ ʩʢʘʟʘʪʴ. ʀʥʚʝʩʪʦʨʘʤ ʧʨʝʜʣʘʛʘʣʦʩʴ 

ʧʦʢʫʧʘʪʴ ʪʦʢʝʥʳ DAO, ʨʘʩʧʣʘʯʠʚʘʷʩʴ ʟʘ ʥʠʭ ʵʬʠʨʘʤʠ ð ʠʟʥʘʯʘʣʴʥʦʡ ʚʘʣʶʪʦʡ ʧʣʘʪʬʦʨʤʳ 

Ethereum. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʦʥʠ ʧʨʠʦʙʨʝʪʘʣʠ ʜʦʣʶ ʚ ʬʦʥʜʝ The DAO. ʈʝʰʝʥʠʷ ʧʦ ʠʥʚʝʩʪʠʮʠʷʤ 

ʜʦʣʞʥʳ ʙʳʣʠ ʧʨʠʥʠʤʘʪʴʩʷ ʧʫʪʝʤ ʛʦʣʦʩʦʚʘʥʠʷ ʧʦ ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʙʠʟʥʝʩ-ʧʨʦʝʢʪʘʤ. ɺ 

ʜʘʣʴʥʝʡʰʝʤ ʚʩʝ ʚʟʥʦʩʳ, ʜʠʚʠʜʝʥʜʳ ʠ ʦʪʯʠʩʣʝʥʠʷ ʜʦʣʞʥʳ ʙʳʣʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʨʘʩʧʨʝʜʝʣʷʪʴʩʷ 

ʩʠʩʪʝʤʦʡ çʫʤʥʳʭè ʢʦʥʪʨʘʢʪʦʚ ʧʣʘʪʬʦʨʤʳ Ethereum. ʕʪʦʪ ʧʨʦʝʢʪ ʚʳʟʚʘʣ ʥʝʙʳʚʘʣʳʡ ʘʞʠʦʪʘʞ 

ʩʨʝʜʠ ʘʜʝʧʪʦʚ ʜʝʮʝʥʪʨʘʣʠʟʘʮʠʠ ʚ ʢʨʠʧʪʦʩʦʦʙʱʝʩʪʚʝ. ʀʤ ʫʞʝ ʚʠʜʝʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʢʘʟʘʪʴ, 

ʯʪʦ ʵʬʬʝʢʪʠʚʥʳʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʤʦʛʫʪ ʧʨʠʥʠʤʘʪʴʩʷ ʙʝʟ ʧʦʤʦʱʠ ʧʦʩʨʝʜʥʠʢʦʚ ð 

ʯʘʩʪʥʳʭ ʠʣʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ. 

ʄʥʦʛʠʭ ʶʨʠʩʪʦʚ ʙʝʩʧʦʢʦʠʣʦ ʦʪʩʫʪʩʪʚʠʝ ʤʝʭʘʥʠʟʤʘ ʢʦʤʧʝʥʩʘʮʠʡ ʚ ʩʣʫʯʘʝ ʧʦʪʝʨʴ. 

ʇʨʝʜʫʧʨʝʞʜʘʣʠ ʦ ʥʝʜʦʩʪʘʪʢʘʭ ʢʦʜʘ, ʠʟ-ʟʘ ʢʦʪʦʨʳʭ ʚʟʣʦʤʱʠʢʠ ʤʦʛʫʪ çʫʚʝʩʪʠè ʠʟ ʬʦʥʜʘ ʚʩʝ 

ʩʨʝʜʩʪʚʘ, ʠ ʪʘʢʠʝ ʧʨʠʟʥʘʥʥʳʝ ʩʧʝʮʠʘʣʠʩʪʳ ʧʦ ʢʨʠʧʪʦʛʨʘʬʠʠ, ʢʘʢ ʩʦʟʜʘʪʝʣʴ Zcash ɿʫʢʦ ʋʠʣʢʦʢʩ 

ʠ ʧʨʦʬʝʩʩʦʨ ʂʦʨʥʝʣʣʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʕʤʠʥ ɻʫʥ ʉʠʨʝʨ [28]. ʅʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʠʥʚʝʩʪʦʨʳ 
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ʚʩʝʛʦ ʟʘ 27 ʜʥʝʡ ʨʘʩʢʫʧʠʣʠ ʪʦʢʝʥʳ DAO ʥʘ ʩʫʤʤʫ 150 ʤʠʣʣʠʦʥʦʚ ʜʦʣʣʘʨʦʚ. ʅʘ ʪʦʪ ʤʦʤʝʥʪ The 

DAO ʦʮʝʥʠʚʘʣʠ ʢʘʢ ʩʘʤʳʡ ʢʨʫʧʥʳʡ ʢʨʘʫʜʬʘʥʜʠʥʛʦʚʳʡ ʧʨʦʝʢʪ ʚ ʠʩʪʦʨʠʠ. 

ʂʘʢ ʚʳʷʩʥʠʣʦʩʴ ʚʧʦʩʣʝʜʩʪʚʠʠ, ʟʘʪʝʷ ʠʟʥʘʯʘʣʴʥʦ ʙʳʣʘ ʦʙʨʝʯʝʥʘ ʥʘ ʧʨʦʚʘʣ ʠʟ-ʟʘ ʜʝʬʝʢʪʦʚ, ʥʝ 

ʟʘʤʝʯʝʥʥʳʭ ʫʯʨʝʜʠʪʝʣʷʤʠ ʠ ʠʥʚʝʩʪʦʨʘʤʠ, ʢʦʪʦʨʳʝ, ʚʝʨʦʷʪʥʦ, ʙʳʣʠ ʦʩʣʝʧʣʝʥʳ ʠʟʣʠʰʥʝʡ 

ʩʘʤʦʫʚʝʨʝʥʥʦʩʪʴʶ, ʧʦʤʥʦʞʝʥʥʦʡ ʥʘ ʠʜʝʘʣʠʟʤ. ɺ ʧʝʨʚʠʯʥʳʭ ʜʦʢʫʤʝʥʪʘʭ, ʛʜʝ ʠʟʣʘʛʘʣʠʩʴ ʫʩʣʦʚʠʷ 

ʩʜʝʣʢʠ, ʢʦʤʧʘʥʠʷ Slock.it ʧʨʦʧʠʩʘʣʘ: çɸʣʛʦʨʠʪʤ ʩʤʘʨʪ-ʢʦʥʪʨʘʢʪʘ DAO ʫʧʨʘʚʣʷʝʪ ʩʦʟʜʘʥʠʝʤ 

ʪʦʢʝʥʦʚ DAO ʠ ʦʪʤʝʥʷʝʪ ʣʶʙʳʝ ʧʫʙʣʠʯʥʳʝ ʟʘʷʚʣʝʥʠʷ ʦ ʩʦʟʜʘʥʠʠ ʪʦʢʝʥʦʚ DAO, ʩʜʝʣʘʥʥʳʝ 

ʪʨʝʪʴʠʤʠ ʩʪʦʨʦʥʘʤʠ ʠʣʠ ʣʠʮʘʤʠ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʤʠ ʩ ʌʦʥʜʦʤ, ʚ ʧʨʦʰʣʦʤ, ʥʘʩʪʦʷʱʝʤ 

ʠ ʙʫʜʫʱʝʤè [29]. ʕʪʦ ʙʳʣʦ ʚʝʩʴʤʘ ʩʤʝʣʦʝ ʠ, ʢʘʢ ʤʳ ʪʝʧʝʨʴ ʟʥʘʝʤ, ʦʧʨʦʤʝʪʯʠʚʦʝ ʟʘʷʚʣʝʥʠʝ, 

ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʨʘʜʠʢʘʣʴʥʦʡ, ʯʝʨʝʩʯʫʨ ʙʫʢʚʘʣʴʥʦʡ ʪʨʘʢʪʦʚʢʝ ʬʨʘʟʳ ʃʝʩʩʠʛʘ çʢʦʜ ʝʩʪʴ ʟʘʢʦʥè. 

ʉʦʟʜʘʪʝʣʠ ʬʦʥʜʘ ʭʦʪʝʣʠ ʮʝʣʠʢʦʤ ʠ ʧʦʣʥʦʩʪʴʶ ʠʟʙʘʚʠʪʴʩʷ ʦʪ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ, ʦʪ ʥʘʰʠʭ 

ʨʘʩʧʣʳʚʯʘʪʳʭ, ʩʫʙʲʝʢʪʠʚʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʠ ʦʮʝʥʦʢ. 

ʋʱʝʨʙʥʦʩʪʴ ʵʪʦʡ ʣʦʛʠʢʠ ʚʩʢʦʨʝ ʧʨʦʷʚʠʣʘʩʴ ʚʦ ʚʩʝʡ ʢʨʘʩʝ. ʈʘʥʥʠʤ ʫʪʨʦʤ ʚ ʧʷʪʥʠʮʫ, 17 ʠʶʥʷ 

2016 ʛʦʜʘ, ʥʘʙʣʶʜʘʪʝʣʠ ʟʘʤʝʪʠʣʠ, ʯʪʦ ʩ ʢʨʠʧʪʦʚʘʣʶʪʥʦʛʦ ʩʯʝʪʘ The DAO ʩʪʨʝʤʠʪʝʣʴʥʦ 

ʚʳʚʦʜʷʪʩʷ ʩʨʝʜʩʪʚʘ. ʅʝʠʜʝʥʪʠʬʠʮʠʨʫʝʤʳʡ ʫʯʘʩʪʥʠʢ ʧʨʦʝʢʪʘ ʩʫʤʝʣ ʥʘʧʠʩʘʪʴ ʠ ʟʘʧʫʩʪʠʪʴ 

ʧʨʦʛʨʘʤʤʫ, ʢʦʪʦʨʘʷ ʚʩʪʫʧʠʣʘ ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʦ ʩʤʘʨʪ-ʢʦʥʪʨʘʢʪʦʤ, ʧʦʩʪʦʷʥʥʦ ʪʨʝʙʫʷ 

ʠ ʧʦʣʫʯʘʷ ʩʨʝʜʩʪʚʘ, ʘ ʟʘʪʝʤ ʦʪʧʨʘʚʣʷʷ ʠʭ ʥʘ ʣʦʞʥʫʶ ʚʝʨʩʠʶ DAO, ʩʧʝʮʠʘʣʴʥʦ ʩʦʟʜʘʥʥʫʶ 

ʚʟʣʦʤʱʠʢʦʤ. ʇʦʣʫʯʠʣʦʩʴ ʥʝʯʪʦ ʚʨʦʜʝ ʚʟʙʝʩʠʚʰʝʛʦʩʷ ʚʠʨʪʫʘʣʴʥʦʛʦ ʙʘʥʢʦʤʘʪʘ, ʢʦʪʦʨʳʡ ʥʝ ʤʦʛʣʘ 

ʚʳʢʣʶʯʠʪʴ ʧʦʣʥʦʩʪʴʶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ DAO. ʇʨʝʞʜʝ ʯʝʤ ʫʜʘʣʦʩʴ ʟʘʙʣʦʢʠʨʦʚʘʪʴ 

ʜʦʩʪʫʧ ʢ ʩʨʝʜʩʪʚʘʤ, ʭʘʢʝʨ ʚʳʚʝʣ ʩʦ ʩʯʝʪʘ ʧʦʯʪʠ 55 ʤʠʣʣʠʦʥʦʚ ʜʦʣʣʘʨʦʚ ʚ ʢʨʠʧʪʦʚʘʣʶʪʝ. 

ʆʰʝʣʦʤʣʝʥʥʳʝ ʦʨʛʘʥʠʟʘʪʦʨʳ ʧʨʦʝʢʪʘ ʩ ʶʨʠʜʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʢʘʟʘʣʠʩʴ ʚ ʧʘʪʦʚʦʡ 

ʩʠʪʫʘʮʠʠ, ʧʦʩʢʦʣʴʢʫ ʩʘʤʠ ʞʝ ʨʘʥʝʝ ʟʘʷʚʠʣʠ, ʯʪʦ ʢʦʜ ʩʪʦʠʪ ʥʘʜ ʟʘʢʦʥʦʤ. ʇʨʝʜʧʦʣʘʛʘʣʦʩʴ, ʯʪʦ 

ʣʶʙʘʷ ʦʧʝʨʘʮʠʷ, ʚʳʧʦʣʥʝʥʥʘʷ ʧʨʦʛʨʘʤʤʦʡ, ʜʦʧʫʩʪʠʤʘ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʨʦʛʨʘʤʤʘ, ʧʦʚʠʥʫʷʩʴ 

ʧʨʘʚʠʣʘʤ ʩʦʙʩʪʚʝʥʥʦʛʦ ʢʦʜʘ, ʧʝʨʝʥʘʧʨʘʚʠʣʘ ʩʨʝʜʩʪʚʘ ʬʦʥʜʘ ʥʘ ʩʯʝʪʘ ʦʜʥʦʛʦ ʣʦʚʢʦʛʦ 

ʧʦʣʴʟʦʚʘʪʝʣʷ. çʗ ʜʘʞʝ ʥʝ ʫʚʝʨʝʥ, ʯʪʦ ʵʪʦ ʤʦʞʥʦ ʢʚʘʣʠʬʠʮʠʨʦʚʘʪʴ ʢʘʢ ʚʟʣʦʤ, ð ʧʠʩʘʣ ʫ ʩʝʙʷ 

ʚ ʙʣʦʛʝ ʧʨʦʬʝʩʩʦʨ ɻʫʥ ʉʠʨʝʨ. ð ʏʪʦʙʳ ʥʘʟʚʘʪʴ ʥʝʢʦʝ ʜʝʡʩʪʚʠʝ ʚʟʣʦʤʦʤ, ʢʨʘʞʝʡ ʠʣʠ ʭʘʢʝʨʩʢʦʡ 

ʘʪʘʢʦʡ, ð ʪʦ ʝʩʪʴ ʥʘʨʫʰʝʥʠʝʤ ʟʘʢʦʥʘ, ð ʜʣʷ ʥʘʯʘʣʘ ʥʫʞʥʦ ʦʧʨʝʜʝʣʠʪʴ, ʯʪʦ ʪʘʢʦʝ ʩʦʙʣʶʜʝʥʠʝ 

ʟʘʢʦʥʘ. ɺ ʜʦʢʫʤʝʥʪʘʭ The DAO ʥʠʢʘʢʠʭ ʦʧʨʝʜʝʣʝʥʠʡ ʥʝ ʙʳʣʦ. ɹʦʣʝʝ ʪʦʛʦ, ʩʘʤ ʢʦʜ ʠ ʦʙʲʷʚʣʷʣʩʷ 

ʦʩʥʦʚʥʳʤ ʜʦʢʫʤʝʥʪʦʤ. ʇʨʦʩʪʦ ʭʘʢʝʨ ʧʨʦʯʝʣ ʝʛʦ ʛʦʨʘʟʜʦ ʚʥʠʤʘʪʝʣʴʥʝʝ, ʯʝʤ ʩʘʤʠ ʨʘʟʨʘʙʦʪʯʠʢʠ, ʠ 

ʦʙʥʘʨʫʞʠʣ ʣʘʟʝʡʢʫ. éɽʩʣʠ ʙʳ ʦʥ, ʥʘʦʙʦʨʦʪ, ʣʠʰʠʣʩʷ ʜʝʥʝʛ ʠʟ-ʟʘ ʦʰʠʙʢʠ ʧʨʦʛʨʘʤʤʳ ð  ̫ʙʦʣʝʝ 

ʯʝʤ ʫʚʝʨʝʥ, ʨʘʟʨʘʙʦʪʯʠʢʠ ʙʝʟ ʢʦʣʝʙʘʥʠʡ ʨʘʩʧʨʝʜʝʣʠʣʠ ʙʳ ʝʛʦ ʩʨʝʜʩʪʚʘ ʠ ʩʢʘʟʘʣʠ: ʤʦʣ, ʪʘʢʦʚʘ 

ʞʠʟʥʴ ʚ ʥʦʚʦʤ ʤʠʨʝ ʵʣʝʢʪʨʦʥʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʧʦʪʦʢʦʚ. ʆʜʥʘʢʦ ʭʘʢʝʨ ʥʝ ʧʦʪʝʨʷʣ ʜʝʥʴʛʠ, ʘ ʚʳʚʝʣ 

ʠʭ ʠʟ ʬʦʥʜʘ. ʆʩʪʘʝʪʩʷ ʪʦʣʴʢʦ ʧʦʭʚʘʣʠʪʴ ʝʛʦ ʟʘ ʩʦʦʙʨʘʟʠʪʝʣʴʥʦʩʪʴè [30]. ʇʦ ʧʨʘʚʠʣʘʤ ʩʘʤʠʭ 

ʦʩʥʦʚʘʪʝʣʝʡ The DAO, ʚʟʣʦʤʱʠʢ ʥʝ ʩʜʝʣʘʣ ʥʠʯʝʛʦ ʧʣʦʭʦʛʦ. ʆʥ ʧʨʦʩʪʦ ʥʘʰʝʣ ʠ ʚʦʩʧʦʣʴʟʦʚʘʣʩʷ 

ʥʦʚʦʡ ʬʫʥʢʮʠʝʡ ʧʨʦʛʨʘʤʤʳ. 

ɺ ʨʝʘʣʴʥʦʤ ʤʠʨʝ ʜʫʭ ʟʘʢʦʥʘ ʚʩʝʛʜʘ ʩʪʦʠʪ ʚʳʰʝ ʝʛʦ ʙʫʢʚʳ ð ʥʘʤʝʨʝʥʠʝ ʜʣʷ ʥʘʩ ʚʘʞʥʝʝ, ʯʝʤ 

ʩʦʙʣʶʜʝʥʠʝ ʬʦʨʤʘʣʴʥʦʩʪʝʡ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʨʝʩʪʫʧʥʳʝ ʥʘʤʝʨʝʥʠʷ ʭʘʢʝʨʘ ʷʚʩʪʚʝʥʥʦ ʦʱʫʪʠʣʠ 

ʦʙʣʘʜʘʪʝʣʠ ʪʦʢʝʥʦʚ (ʠ ʦʪʨʝʘʛʠʨʦʚʘʣʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʋ ʥʠʭ-ʪʦ ʥʝ ʚʦʟʥʠʢʣʦ ʩʦʤʥʝʥʠʡ, ʯʪʦ 

ʠʭ ʦʛʨʘʙʠʣʠ. ʆʥʠ ʧʨʠʰʣʠ ʚ ʷʨʦʩʪʴ ʠ ʧʦʪʨʝʙʦʚʘʣʠ ʚʝʨʥʫʪʴ ʩʨʝʜʩʪʚʘ. ʅʦ ʢʘʢ? ʅʘ ʢʦʛʦ ʚ ʵʪʦʤ 

ʩʣʫʯʘʝ ʧʦʜʘʚʘʪʴ ʚ ʩʫʜ? ʋ ʬʦʥʜʘ ʥʝ ʙʳʣʦ ʦʬʠʮʠʘʣʴʥʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʦʛʦ ʚʣʘʜʝʣʴʮʘ. ɺʩʝ 

ʧʦʣʴʟʦʚʘʪʝʣʠ ʙʳʣʠ ʨʘʚʥʦʧʨʘʚʥʳʤʠ ʯʣʝʥʘʤʠ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʙʝʟ ʨʫʢʦʚʦʜʩʪʚʘ. 

ʆʜʥʘʢʦ, ʢʘʢ ʟʘʷʚʣʷʣʠ ʤʥʦʛʠʝ ʶʨʠʩʪʳ, ʟʘʢʦʥ ʚʩʝʛʜʘ ʥʘʡʜʝʪ ʚʠʥʦʚʥʦʛʦ. ʀ ʩʘʤʳʤʠ ʦʯʝʚʠʜʥʳʤʠ 

çʢʨʘʡʥʠʤʠè ʦʢʘʟʘʣʠʩʴ ʩʦʪʨʫʜʥʠʢʠ Slock.it, ʘ ʪʘʢʞʝ ʦʩʥʦʚʘʪʝʣʠ ʠ ʨʘʟʨʘʙʦʪʯʠʢʠ ʧʣʘʪʬʦʨʤʳ 

Ethereum, ʢʦʪʦʨʳʝ ʚʩʷʯʝʩʢʠ ʨʝʢʣʘʤʠʨʦʚʘʣʠ ʠ ʧʨʦʜʚʠʛʘʣʠ The DAO [31]. ɼʘʞʝ ʙʝʟ ʩʫʜʝʙʥʦʛʦ 

ʧʨʝʩʣʝʜʦʚʘʥʠʷ ʠʭ ʨʝʧʫʪʘʮʠʷ, ʢʘʢ ʠ ʨʝʧʫʪʘʮʠʷ ʧʦʧʫʣʷʨʠʟʠʨʫʝʤʦʡ ʠʤʠ ʩʠʩʪʝʤʳ, ʩʠʣʴʥʦ 

ʧʦʩʪʨʘʜʘʣʘ. 

ʆʜʥʘʢʦ ʛʦʜ ʩʧʫʩʪʷ ʠʥʮʠʜʝʥʪʦʤ ʟʘʠʥʪʝʨʝʩʦʚʘʣʠʩʴ ʠ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʝ ʦʨʛʘʥʳ. ʈʘʩʩʣʝʜʫʷ 

ʚʟʣʦʤ The DAO, ʂʦʤʠʩʩʠʷ ʧʦ ʮʝʥʥʳʤ ʙʫʤʘʛʘʤ ʠ ʙʠʨʞʘʤ ʉʐɸ ʧʦʩʪʘʥʦʚʠʣʘ: ʧʦʩʢʦʣʴʢʫ ʪʦʢʝʥʳ 

ʬʦʥʜʘ ʥʝ ʙʳʣʠ ʦʬʠʮʠʘʣʴʥʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʚ ʢʘʯʝʩʪʚʝ ʮʝʥʥʳʭ ʙʫʤʘʛ, ʠʭ ʚʳʧʫʩʢ ʤʦʞʥʦ 

ʩʯʠʪʘʪʴ ʧʨʦʪʠʚʦʟʘʢʦʥʥʳʤ. ʂ ʩʯʘʩʪʴʶ ʜʣʷ ʢʦʤʘʥʜʳ Slock.it, ʢʦʤʠʩʩʠʷ ʚ ʠʪʦʛʝ ʨʝʰʠʣʘ ʥʝ 

ʧʝʨʝʜʘʚʘʪʴ ʜʝʣʦ ʚ ʧʨʦʢʫʨʘʪʫʨʫ, ʥʦ ʧʨʝʩʩ-ʨʝʣʠʟ, ʛʜʝ ʧʦʷʩʥʷʣʠʩʴ ʠʪʦʛʠ ʨʘʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʩʣʫʞʠʣ 

ʩʚʦʝʛʦ ʨʦʜʘ ʧʨʝʜʫʧʨʝʜʠʪʝʣʴʥʳʤ ʚʳʩʪʨʝʣʦʤ [32] ʠ ʥʝ ʪʦʣʴʢʦ ʜʘʣ ʧʦʥʷʪʴ, ʯʪʦ ʧʨʦʜʘʚʮʘʤ 

ʢʨʠʧʪʦʪʦʢʝʥʦʚ ʧʦʨʘ ʟʘʜʫʤʘʪʴʩʷ ʦʙ ʦʪʥʦʰʝʥʠʷʭ ʩ ʟʘʢʦʥʦʤ, ʥʦ ʠ ʥʘʧʦʤʥʠʣ ʦ ʨʘʤʢʘʭ ʧʦʣʥʦʤʦʯʠʡ 

ʨʝʛʫʣʷʪʦʨʥʳʭ ʦʨʛʘʥʦʚ, ʟʘ ʢʦʪʦʨʳʤʠ ʩʪʦʠʪ ʧʨʘʚʦʚʘʷ ʩʠʩʪʝʤʘ ʉʐɸ. 
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ʇʝʨʝʜ ʥʘʤʠ ʥʝʠʟʙʝʞʥʦ ʚʩʪʘʝʪ ʚʦʧʨʦʩ: ʢʘʢ ʚʩʪʨʦʠʪʴ ʜʦʚʝʨʠʪʝʣʴʥʳʝ ʦʪʥʦʰʝʥʠʷ ʚ ʙʣʦʢʯʝʡʥ? 

ʈʘʜʠʢʘʣʴʥʳʝ ʧʨʠʚʝʨʞʝʥʮʳ ʙʠʪʢʦʠʥʘ ʩʯʠʪʘʶʪ, ʯʪʦ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʥʝ ʥʫʞʥʦ ʜʫʤʘʪʴ ʦ 

ʙʣʘʛʦʥʘʜʝʞʥʦʩʪʠ ʪʝʭ, ʩ ʢʝʤ ʦʥʠ ʦʙʤʝʥʠʚʘʶʪʩʷ ʢʨʠʧʪʦʚʘʣʶʪʦʡ. ɿʘʧʠʩʴ ʣʶʙʳʭ ʪʨʘʥʟʘʢʮʠʡ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʛʝʥʝʨʠʨʫʝʪʩʷ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʧʨʦʛʨʘʤʤʦʡ, ʠ, ʢʦʛʜʘ ʩʨʝʜʩʪʚʘ ʧʝʨʝʚʦʜʷʪʩʷ ʜʨʫʛʦʤʫ 

ʧʦʣʴʟʦʚʘʪʝʣʶ, ʵʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʩʠʩʪʝʤʦʡ ʙʝʟ çʜʦʚʝʨʝʥʥʦʡ ʪʨʝʪʴʝʡ 

ʩʪʦʨʦʥʳè. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʆʜʥʘʢʦ ʚ 

ʨʝʘʣʴʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʙʠʪʢʦʠʥʘ ʥʝʠʟʙʝʞʥʦ ʧʨʠʭʦʜʠʪʩʷ ʢʦʤʫ-ʪʦ ʠʣʠ ʯʝʤʫ-ʪʦ ʜʦʚʝʨʷʪʴ. 

ɺʦ-ʧʝʨʚʳʭ, ʧʣʘʪʝʞ ð ʪʦʣʴʢʦ ʯʘʩʪʴ ʪʨʘʥʟʘʢʮʠʠ; ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʥʠʢʦʠʤ ʦʙʨʘʟʦʤ ʥʝ 

ʛʘʨʘʥʪʠʨʫʝʪ, ʯʪʦ ʧʨʦʜʘʚʝʮ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʦʪʧʨʘʚʠʪ ʚʘʤ ʪʦʚʘʨ ʠʣʠ ʦʢʘʞʝʪ ʪʨʝʙʫʝʤʫʶ ʫʩʣʫʛʫ. 

ɺʦ-ʚʪʦʨʳʭ, ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʥʫʞʥʦ ʫʜʦʩʪʦʚʝʨʠʪʴʩʷ, ʯʪʦ ʜʘʥʥʳʝ, ʚʥʦʩʠʤʳʝ ʚ ʦʙʱʠʡ ʨʝʝʩʪʨ, ʙʫʜʫʪ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʠʩʪʠʥʝ. ʆʪʢʫʜʘ ʥʘʤ ʟʥʘʪʴ, ʯʪʦ ʩʤʘʨʪʬʦʥ ʠʣʠ ʢʦʤʧʴʶʪʝʨ, ʩ ʢʦʪʦʨʦʛʦ ʤʳ ʚʭʦʜʠʤ 

ʚ ʙʠʪʢʦʠʥ-ʢʦʰʝʣʝʢ, ʥʝ ʙʳʣ ʚʟʣʦʤʘʥ? ʆʪʢʫʜʘ ʥʘʤ ʟʥʘʪʴ, ʯʪʦ, ʥʘʙʠʨʘʷ ʥʘ ʢʣʘʚʠʘʪʫʨʝ 6f7Hl92ej, ʤʳ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʧʝʨʝʜʘʝʤ ʵʪʠ ʩʠʤʚʦʣʳ ʚ ʩʝʪʴ ɹʠʪʢʦʠʥ? ʆʩʪʘʝʪʩʷ ʣʠʰʴ ʚʝʨʠʪʴ ʠ ʥʘʜʝʷʪʴʩʷ, ʯʪʦ 

Apple, Samsung ʠ ʜʨʫʛʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʦʨʛʪʝʭʥʠʢʠ ʩʪʨʦʛʦ ʦʪʩʣʝʞʠʚʘʶʪ ʮʝʧʠ ʧʦʩʪʘʚʢʠ ʠ ʥʝ 

ʧʦʟʚʦʣʷʶʪ ʭʘʢʝʨʘʤ ʟʘʨʘʟʠʪʴ ʯʠʧʳ ʢʘʢʦʡ-ʥʠʙʫʜʴ ʧʨʦʛʨʘʤʤʦʡ-ʰʧʠʦʥʦʤ. ʅʝʪ, ʚʧʘʜʘʪʴ ʚ ʧʘʥʠʢʫ, 

ʢʦʥʝʯʥʦ, ʥʝ ʩʪʦʠʪ: ʥʝʚʟʠʨʘʷ ʥʘ ʯʘʩʪʳʝ ʚʟʣʦʤʳ, ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʘʩ ʚʩʝ ʞʝ ʧʦʣʘʛʘʶʪʩʷ ʥʘ ʤʠʣʦʩʪʴ 

ʢʦʤʧʴʶʪʝʨʘ, ʠ ʥʠʯʝʛʦ ʦʩʦʙʦ ʫʞʘʩʥʦʛʦ ʥʝ ʧʨʦʠʩʭʦʜʠʪ. ʆʜʥʘʢʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʙʣʦʢʯʝʡʥ-ʩʠʩʪʝʤʳ 

ʧʦʣʥʦʩʪʴʶ ʩʥʠʤʘʶʪ ʠʣʠ ʦʪʤʝʥʷʶʪ ʧʨʦʙʣʝʤʫ ʜʦʚʝʨʠʷ, ʙʳʣʦ ʙʳ ʥʝʚʝʨʥʦ ʠ ʥʝʩʢʦʣʴʢʦ ʥʘʠʚʥʦ. 

ɽʩʣʠ ʥʝ ʩʚʦʜʠʪʴ ʪʨʘʥʟʘʢʮʠʠ ʢ ʦʙʤʝʥʫ ʢʨʠʧʪʦʚʘʣʶʪʦʡ ʠ ʧʝʨʝʚʦʜʠʪʴ ʯʝʨʝʟ ʙʣʦʢʯʝʡʥ ʜʨʫʛʠʝ 

ʮʝʥʥʦʩʪʠ ʠ ʘʢʪʠʚʳ, ʙʝʟ ʧʦʩʨʝʜʥʠʢʦʚ ʥʝ ʦʙʦʡʪʠʩʴ. ʂ ʧʨʠʤʝʨʫ, ʧʦʜʣʠʥʥʦʩʪʴ ʜʦʢʫʤʝʥʪʦʚ ʦ ʧʨʘʚʝ 

ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ ʟʝʤʣʶ ʜʦʣʞʥʘ ʟʘʚʝʨʷʪʴʩʷ ʫʧʦʣʥʦʤʦʯʝʥʥʳʤ ʣʠʮʦʤ ð ʩʦʪʨʫʜʥʠʢʦʤ 

ʢʘʜʘʩʪʨʦʚʦʡ ʩʣʫʞʙʳ. ʂʨʠʧʪʦʚʘʣʶʪʥʳʝ ʧʫʨʠʩʪʳ ʧʦʣʘʛʘʶʪ, ʯʪʦ ʪʘʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʧʦʩʨʝʜʥʠʢʦʚ 

ʧʦʜʨʳʚʘʝʪ ʦʩʥʦʚʳ ʙʣʦʢʯʝʡʥʘ ʢʘʢ ʩʠʩʪʝʤʳ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʉ ʠʭ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʙʣʦʢʯʝʡʥ 

ʥʝʧʨʠʛʦʜʝʥ ʜʣʷ ʤʥʦʛʠʭ ʥʝʬʠʥʘʥʩʦʚʳʭ ʦʧʝʨʘʮʠʡ. ʆʜʥʘʢʦ ʤʳ ʩʯʠʪʘʝʤ, ʯʪʦ ʧʨʠ ʨʘʟʫʤʥʦʤ 

ʢʦʤʧʨʦʤʠʩʩʝ ʙʣʦʢʯʝʡʥ ʤʦʞʝʪ ʩʪʘʪʴ ʚʧʦʣʥʝ ʥʘʜʝʞʥʦʡ ʧʣʘʪʬʦʨʤʦʡ ʜʣʷ ʬʠʢʩʘʮʠʠ ʧʨʘʚ 

ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʠ ʮʠʬʨʦʚʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ ʤʘʪʝʨʠʘʣʴʥʳʭ ʘʢʪʠʚʦʚ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʦ ʧʨʦʙʣʝʤʝ 

ʙʣʘʛʦʥʘʜʝʞʥʦʩʪʠ ʥʝʣʴʟʷ ʟʘʙʳʚʘʪʴ, ʧʦʵʪʦʤʫ ʥʘʤ ʧʦʥʘʜʦʙʷʪʩʷ ʩʪʘʥʜʘʨʪʥʳʝ ʧʨʦʪʦʢʦʣʳ ʜʣʷ ʩʙʦʨʘ 

ʜʘʥʥʳʭ ʠʟ ʦʬʠʮʠʘʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠ ʚʥʝʩʝʥʠʷ ʠʭ ʚ ʩʠʩʪʝʤʫ ʥʘ ʦʩʥʦʚʝ ʙʣʦʢʯʝʡʥʘ. 

ʊʝʭʥʦʣʦʛʠʷ ʙʣʦʢʯʝʡʥ ʥʝ ʦʪʤʝʥʷʝʪ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʜʦʚʝʨʠʠ ð ʜʘʞʝ ʥʘʦʙʦʨʦʪ, ʧʦʟʚʦʣʷʝʪ 

ʚʳʩʪʨʦʠʪʴ ʙʦʣʝʝ ʜʦʚʝʨʠʪʝʣʴʥʳʝ ʦʪʥʦʰʝʥʠʷ. ɺ ʢʘʢʦʤ-ʪʦ ʩʤʳʩʣʝ ʦʥʘ ʨʘʩʰʠʨʷʝʪ ʥʘʰ çʧʝʨʠʤʝʪʨ 

ʜʦʚʝʨʠʷè. ʉʘʤʦ ʫʩʪʨʦʡʩʪʚʦ ʙʣʦʢʯʝʡʥ-ʧʣʘʪʬʦʨʤ ʜʝʣʘʝʪ ʧʨʦʚʝʨʢʫ ʙʣʘʛʦʥʘʜʝʞʥʦʩʪʠ ʠ ʚʝʜʝʥʠʝ 

ʨʝʝʩʪʨʦʚ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ. ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʢʘʞʜʦʤʫ ʠʟ ʥʘʩ ʥʫʞʥʦ ʚʳʜʘʪʴ ʥʝʢʠʡ 

ʢʨʝʜʠʪ ʜʦʚʝʨʠʷ ʯʝʣʦʚʝʢʫ çʥʘ ʜʨʫʛʦʤ ʢʦʥʮʝ ʩʝʪʠè. ʅʘʤ ʧʨʠʜʝʪʩʷ ʧʨʠʥʷʪʴ ʥʘ ʚʝʨʫ, ʯʪʦ ʧʨʦʜʘʚʝʮ 

ʠʩʧʦʣʥʠʪ ʦʙʝʱʘʥʠʝ ʠ ʚ ʩʨʦʢ ʦʪʛʨʫʟʠʪ ʥʫʞʥʳʡ ʪʦʚʘʨ; ʯʪʦ ʠʩʪʦʯʥʠʢ ʮʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ð 

ʥʘʧʨʠʤʝʨ, ʦ ʢʦʪʠʨʦʚʢʘʭ ʘʢʮʠʡ ð ʚʳʜʘʩʪ ʥʘʤ ʪʦʯʥʳʝ ʩʚʝʜʝʥʠʷ ʠʣʠ ʯʪʦ ʢʦʤʧʴʶʪʝʨʳ ʠ 

ʩʤʘʨʪʬʦʥʳ, ʢʦʪʦʨʳʤʠ ʤʳ ʧʦʣʴʟʫʝʤʩʷ ʜʣʷ ʚʚʦʜʘ ʜʘʥʥʳʭ, ʥʝ ʟʘʨʘʞʝʥʳ ʧʨʦʛʨʘʤʤʘʤʠ-ʰʧʠʦʥʘʤʠ 

ʝʱʝ ʥʘ ʟʘʚʦʜʝ. ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʙʣʦʢʯʝʡʥʘ ʥʝʦʙʭʦʜʠʤʦ 

ʪʱʘʪʝʣʴʥʦ ʧʨʦʜʫʤʘʪʴ ʟʘʱʠʪʥʳʝ ʘʣʛʦʨʠʪʤʳ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʙʫʜʝʪ ʧʨʠʤʝʥʷʪʴ ʥʘ ʧʝʨʠʬʝʨʠʠ 

ʩʝʪʠ ð ʠʣʠ, ʢʘʢ ʠʥʦʛʜʘ ʛʦʚʦʨʷʪ, çʥʘ ʧʦʩʣʝʜʥʝʤ ʨʫʙʝʞʝ ʚʝʨʠʬʠʢʘʮʠʠè. ɺʥʝʜʨʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ 

ʙʣʦʢʯʝʡʥ ʜʦʣʞʥʦ ʜʘʪʴ ʪʦʣʯʦʢ ʨʘʟʨʘʙʦʪʢʝ ʩʪʘʥʜʘʨʪʦʚ, ʧʨʘʚʠʣ ʠ ʢʨʠʪʝʨʠʝʚ ʜʣʷ ʦʮʝʥʢʠ 

ʩʦʙʣʶʜʝʥʠʷ ʢʦʥʪʨʘʢʪʥʳʭ ʦʙʷʟʘʪʝʣʴʩʪʚ ʚ ʥʦʚʦʤ ʮʠʬʨʦʚʦʤ ʢʦʥʪʝʢʩʪʝ. 

ʅʘʢʦʥʝʮ, ʩʫʱʝʩʪʚʫʝʪ ʝʱʝ ʦʜʠʥ ʧʦʪʝʥʮʠʘʣʴʥʦ ʩʧʦʨʥʳʡ ʤʦʤʝʥʪ, ʩʚʷʟʘʥʥʳʡ ʩʦ ʩʪʨʫʢʪʫʨʦʡ 

ʨʳʥʢʘ, ð ʵʪʦ ʚʦʧʨʦʩ ʦ ʪʦʤ, ʢʘʢʠʝ ʢʦʤʧʴʶʪʝʨʳ ʜʦʣʞʥʳ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʙʣʦʢʯʝʡʥ ʠ ʢʘʢʠʝ 

ʧʦʣʥʦʤʦʯʠʷ ʧʨʠ ʫʩʪʘʥʦʚʢʝ ʮʝʥ ʠ ʫʨʦʚʥʷ ʜʦʩʪʫʧʘ, ʘ ʪʘʢʞʝ ʜʦʣʠ ʨʳʥʦʯʥʦʛʦ ʧʨʠʩʫʪʩʪʚʠʷ ʜʘʝʪ ʵʪʦʪ 

ʢʦʥʪʨʦʣʴ. ɿʘʢʨʳʪʳʝ ʙʣʦʢʯʝʡʥʳ ð ʪʦ ʝʩʪʴ ʪʨʝʙʫʶʱʠʝ ʜʦʧʫʩʢʘ ʦʪ ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʚ ð ʧʦ 

ʦʧʨʝʜʝʣʝʥʠʶ ʩʦʜʝʨʞʘʪ ʚ ʩʝʙʝ ʢʦʥʪʨʦʣʠʨʫʶʱʠʝ ʤʝʭʘʥʠʟʤʳ, ʘ ʟʥʘʯʠʪ, ʨʠʩʢ ʧʦʷʚʣʝʥʠʷ 

ʤʦʥʦʧʦʣʴʥʳʭ ʠʣʠ ʦʣʠʛʘʨʭʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ʟʜʝʩʴ ʚʳʰʝ, ʯʝʤ ʚ ʦʜʥʦʨʘʥʛʦʚʦʡ ʮʝʧʠ, ʢʦʪʦʨʫʶ 

ʚ ʠʜʝʘʣʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʙʠʪʢʦʠʥ. (ʄʳ ʛʦʚʦʨʠʤ çʚ ʠʜʝʘʣʝè, ʧʦʪʦʤʫ ʯʪʦ, ʢʘʢ ʙʫʜʝʪ ʧʦʢʘʟʘʥʦ ʚ 

ʩʣʝʜʫʶʱʝʡ ʛʣʘʚʝ, ʨʷʜ ʬʫʥʢʮʠʡ ʇʆ ʙʠʪʢʦʠʥʘ ʫʞʝ ʧʨʠʚʝʣ ʢ ʥʝʞʝʣʘʪʝʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʣʘʩʪʠ 

ʚ ʩʠʩʪʝʤʝ ð ʥʝʜʦʩʪʘʪʦʢ, ʢʦʪʦʨʳʡ ʩʝʡʯʘʩ ʫʩʪʨʘʥʷʶʪ ʨʘʟʨʘʙʦʪʯʠʢʠ.) 

ɿʘʢʨʳʪʳʝ ʙʣʦʢʯʝʡʥʳ ʧʦʜʨʘʟʫʤʝʚʘʶʪ ʥʘʣʠʯʠʝ ʜʦʚʝʨʝʥʥʦʡ ʪʨʝʪʴʝʡ ʩʪʦʨʦʥʳ ð ʪʦʪ ʩʘʤʳʡ ʪʠʧ 

ʧʦʩʨʝʜʥʠʯʝʩʪʚʘ, ʢʦʪʦʨʦʛʦ ʥʘʜʝʷʣʩʷ ʠʟʙʝʞʘʪʴ ʉʘʪʦʰʠ ʅʘʢʘʤʦʪʦ. ʆʥʠ ʫʧʦʣʥʦʤʦʯʝʥʳ ʨʝʰʘʪʴ, 

ʢʘʢʠʝ ʢʦʤʧʴʶʪʝʨʳ ʤʦʛʫʪ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʧʨʦʮʝʩʩʝ ʚʘʣʠʜʘʮʠʠ. ʊʘʢʦʡ ʧʨʠʥʮʠʧ ʧʦʜʭʦʜʠʪ ʜʣʷ 

ʨʘʟʣʠʯʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʢʦʪʦʨʳʝ ʭʦʪʝʣʠ ʙʳ ʚʥʝʜʨʠʪʴ ʪʝʭʥʦʣʦʛʠʶ ʙʣʦʢʯʝʡʥ, ʥʦ ʚ ʩʠʣʫ 

ʦʪʨʘʩʣʝʚʦʡ ʩʧʝʮʠʬʠʢʠ ʥʝ ʤʦʛʫʪ ʩʝʙʝ ʵʪʦʛʦ ʧʦʟʚʦʣʠʪʴ. ʇʦʢʘ ʥʝ ʚʥʝʩʝʥʳ ʠʟʤʝʥʝʥʠʷ ʚ 
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ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ, ʙʘʥʢʠ ʙʫʜʫʪ ʩʪʘʣʢʠʚʘʪʴʩʷ ʩ ʥʝʨʘʟʨʝʰʠʤʳʤʠ ʶʨʠʜʠʯʝʩʢʠʤʠ ʠ 

ʨʝʛʫʣʷʮʠʦʥʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ, ʥʘʧʨʠʤʝʨ ʧʨʠ ʧʦʧʳʪʢʘʭ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʠʩʪʝʤʳ ʚʨʦʜʝ ʙʣʦʢʯʝʡʥʘ 

ɹʠʪʢʦʠʥʘ, ʛʜʝ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʨʘʟʥʳʝ ʩʪʘʜʠʠ ʚʝʜʝʥʠʷ ʦʪʯʝʪʥʦʩʪʠ ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ 

ʧʨʠʧʠʩʳʚʘʝʪʩʷ ʘʥʦʥʠʤʥʳʤ ʢʦʤʧʴʶʪʝʨʘʤ ʧʦ ʚʩʝʤʫ ʤʠʨʫ. ʅʦ ʵʪʦ ʥʝ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʢʦʤʧʘʥʠʠ 

ʜʨʫʛʦʛʦ ʧʨʦʬʠʣʷ ʥʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥʳ ʚ ʧʝʨʝʦʩʤʳʩʣʝʥʠʠ ʧʨʠʥʮʠʧʘ ʨʘʙʦʪʳ ʟʘʢʨʳʪʳʭ ʮʝʧʝʡ. ɽʩʣʠ 

ʨʘʩʧʨʝʜʝʣʝʥʥʳʡ ʨʝʝʩʪʨ ʦʢʘʞʝʪʩʷ ʧʦʜ ʚʣʘʩʪʴʶ ʢʦʥʩʦʨʮʠʫʤʘ ʩʘʤʳʭ ʚʣʠʷʪʝʣʴʥʳʭ ʙʘʥʢʦʚ ʤʠʨʘ, 

ʪʦ ʙʫʜʝʪ ʣʠ ʦʥ ʩʣʫʞʠʪʴ ʠʥʪʝʨʝʩʘʤ ʰʠʨʦʢʠʭ ʩʣʦʝʚ ʥʘʩʝʣʝʥʠʷ? ʅʝʩʣʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ, ʢʘʢʘʷ 

ʦʧʘʩʥʦʩʪʴ ʢʨʦʝʪʩʷ ʚ çʥʝʨʫʰʠʤʦʤ ʦʛʨʦʤʥʦʤ ʙʣʦʢʯʝʡʥʝè: ʤʳ ʤʦʞʝʤ ʚʥʦʚʴ ʦʢʘʟʘʪʴʩʷ ʚ 

ʟʘʣʦʞʥʠʢʘʭ ʫ ʢʨʫʧʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠʟ-ʟʘ ʩʙʦʝʚ ʚ ʦʙʱʝʡ ʫʯʝʪʥʦʡ ʩʠʩʪʝʤʝ. ɺʝʨʦʷʪʥʦ, ʪʘʢʦʡ ʠʩʭʦʜ 

ʤʦʞʥʦ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʩ ʧʦʤʦʱʴʶ ʩʪʨʦʛʠʭ ʧʨʘʚʠʣ ʠʣʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʥʘʜʟʦʨʘ ʥʘʜ ʧʦʜʦʙʥʳʤʠ 

ʩʠʩʪʝʤʘʤʠ. ɺ ʣʶʙʦʤ ʩʣʫʯʘʝ ʥʘʤ ʥʝʦʙʭʦʜʠʤʦ ʫʜʦʩʪʦʚʝʨʠʪʴʩʷ, ʯʪʦ ʢʦʥʪʨʦʣʴ ʥʘʜ ʙʣʦʢʯʝʡʥʘʤʠ 

ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʠʩʭʦʜʷ ʠʟ ʦʙʱʠʭ ʠʥʪʝʨʝʩʦʚ ʠ ʧʦʪʨʝʙʥʦʩʪʝʡ, ʠʥʘʯʝ ʙʣʦʢʯʝʡʥ ʩʪʘʥʝʪ ʚʩʝʛʦ 

ʣʠʰʴ ʥʦʚʳʤ ʦʨʫʜʠʝʤ ʚ ʨʫʢʘʭ ʦʣʠʛʘʨʭʠʯʝʩʢʠʭ ʩʠʣ. 

ʆʯʝʥʴ ʚʘʞʥʘ ʨʘʟʨʘʙʦʪʢʘ ʟʘʢʨʳʪʳʭ ʨʝʝʩʪʨʦʚ ʥʘ ʙʘʟʝ ʇʆ ʩ ʦʪʢʨʳʪʳʤ ʠʩʭʦʜʥʳʤ ʢʦʜʦʤ: ʝʶ 

ʟʘʥʠʤʘʶʪʩʷ, ʥʘʧʨʠʤʝʨ, R3 CEV ð ʢʦʥʩʦʨʮʠʫʤ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʨʷʜʘ ʢʨʫʧʥʳʭ ʙʘʥʢʦʚ ð ʠ 

ʧʦʠʩʢʦʚʘʷ ʣʘʙʦʨʘʪʦʨʠʷ Hyperledger, ʚ ʢʦʪʦʨʫʶ ʚʭʦʜʷʪ ʩʦʪʨʫʜʥʠʢʠ ʪʘʢʠʭ ʪʝʭʥʦʛʠʛʘʥʪʦʚ, ʢʘʢ IBM, 

Intel ʠ Cisco. ʅʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚʳʷʚʣʷʶʪ ʠ ʧʦʜʯʝʨʢʠʚʘʶʪ ʥʝʜʦʩʪʘʪʢʠ ʩʪʘʨʳʭ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ 

ʨʘʙʦʪʘʶʱʠʭ ʤʦʜʝʣʝʡ. ʅʝʢʦʪʦʨʳʝ ʥʘʭʦʜʢʠ, ʥʝʩʦʤʥʝʥʥʦ, ʦʢʘʞʫʪʩʷ ʦʯʝʥʴ ʮʝʥʥʳ ʜʣʷ ʚʩʝʡ 

ʙʣʦʢʯʝʡʥ-ʠʥʜʫʩʪʨʠʠ. ʆʜʥʘʢʦ ʤʳ ʧʦʣʘʛʘʝʤ, ʯʪʦ çʦʪʢʨʳʪʳʡè ʠʜʝʘʣ, ʥʘʤʝʯʝʥʥʳʡ ʙʠʪʢʦʠʥʦʤ ʠ 

ʚʦʩʧʨʦʠʟʚʝʜʝʥʥʳʡ ʚ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʘʣʴʪʢʦʠʥʘʭ9 ʠ ʙʣʦʢʯʝʡʥʘʭ, ʩʝʡʯʘʩ ʞʠʟʥʝʥʥʦ ʥʝʦʙʭʦʜʠʤ 

ʚʩʝʤʫ ʤʠʨʫ. 

ʂʘʢ ʤʳ ʦʪʤʝʯʘʣʠ ʚ ʢʥʠʛʝ çʕʧʦʭʘ ʢʨʠʧʪʦʚʘʣʶʪè, ɹʠʪʢʦʠʥ ʧʨʦʩʪʦ ʙʳʣ ʧʝʨʚʳʤ ʧʨʦʙʥʳʤ 

ʰʘʨʦʤ ð ʧʦʧʳʪʢʦʡ ʨʘʟʨʝʰʠʪʴ ʠʟʚʝʯʥʫʶ ʧʨʦʙʣʝʤʫ ʜʦʚʝʨʠʷ ʠ ʩʦʟʜʘʪʴ ʦʪʢʨʳʪʫʶ ʜʝʰʝʚʫʶ 

ʘʨʭʠʪʝʢʪʫʨʫ ʜʣʷ ʧʨʷʤʳʭ ʛʣʦʙʘʣʴʥʳʭ ʪʨʘʥʟʘʢʮʠʡ ʩ ʧʦʤʦʱʴʶ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʚʳʯʠʩʣʝʥʠʡ ʠ 

ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ ʨʝʝʩʪʨʦʚ. ʕʪʘ ʧʣʘʪʬʦʨʤʘ ʤʦʞʝʪ ʚʳʧʦʣʥʠʪʴ ʩʚʦʶ ʟʘʜʘʯʫ, ʘ ʤʦʞʝʪ ʠ ʥʝ 

ʚʳʧʦʣʥʠʪʴ. ʅʝ ʠʩʢʣʶʯʝʥʦ, ʯʪʦ ʧʦʷʚʠʪʩʷ ʠ ʜʨʫʛʘʷ ʪʝʭʥʦʣʦʛʠʷ, ʢʦʪʦʨʘʷ ʩʳʛʨʘʝʪ ʚ ʵʧʦʭʫ 

ʢʨʠʧʪʦʚʘʣʶʪ ʪʫ ʞʝ ʨʦʣʴ, ʯʪʦ ʧʘʨʘ ʧʨʦʪʦʢʦʣʦʚ TCP/IP ʩʳʛʨʘʣʘ ʚ ʵʧʦʭʫ ʠʥʪʝʨʥʝʪʘ. ɺʦʟʥʠʢʥʝʪ 

ʥʝʢʠʡ ʩʪʘʥʜʘʨʪʥʳʡ, ʙʘʟʦʚʳʡ ʧʨʦʪʦʢʦʣ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʠʪ, ʢʘʢ ʠʤʝʥʥʦ ʢʦʤʧʴʶʪʝʨʳ ʤʦʛʫʪ 

ʦʙʤʝʥʠʚʘʪʴʩʷ ʮʝʥʥʦʩʪʷʤʠ ʤʝʞʜʫ ʩʦʙʦʡ. ɹʫʜʝʪ ʣʠ ʵʪʦ ɹʠʪʢʦʠʥ, Ethereum ʠʣʠ ʥʝʯʪʦ ʩʦʚʝʨʰʝʥʥʦ 

ʠʥʦʝ ð ʥʦʚʳʡ ʧʨʦʪʦʢʦʣ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʪ ʢʦʤʧʴʶʪʝʨʘʤ ʩ ʮʠʬʨʦʚʳʤʠ ʘʢʪʠʚʘʤʠ ʣʶʙʦʡ ʠʟ ʵʪʠʭ 

ʢʦʥʢʫʨʠʨʫʶʱʠʭ ʮʝʧʝʡ ʩʚʦʙʦʜʥʦ ʪʦʨʛʦʚʘʪʴ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʙʝʟ ʧʦʩʨʝʜʥʠʢʦʚ? ʊʘʢʦʚʘ ʦʧʘʩʥʦʩʪʴ ʠ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʦʪʢʨʳʪʳʭ ʨʘʟʨʘʙʦʪʦʢ: ʢʪʦ ʫʛʦʜʥʦ ʤʦʞʝʪ ʩʢʦʧʠʨʦʚʘʪʴ, ʘ ʟʘʪʝʤ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʚʘʰʝ ʠʟʦʙʨʝʪʝʥʠʝ. ʍʦʨʦʰʘʷ ʥʦʚʦʩʪʴ ʚ ʪʦʤ, ʯʪʦ ʥʘ ʜʦʨʘʙʦʪʢʫ ʠ ʫʣʫʯʰʝʥʠʝ 

ʥʳʥʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʙʫʜʝʪ ʥʘʧʨʘʚʣʝʥʘ ʙʝʟʛʨʘʥʠʯʥʘʷ ʪʚʦʨʯʝʩʢʘʷ ʵʥʝʨʛʠʷ. ɺʦʟʤʦʞʥʦ, 

ʨʫʩʣʦ ʠʥʥʦʚʘʮʠʠ ʩʥʦʚʘ ʚʳʚʝʜʝʪ ʥʘʩ ʢ ɹʠʪʢʦʠʥʫ ʠ ʦʢʦʥʯʘʪʝʣʴʥʦ ʟʘʢʨʝʧʠʪ ʟʘ ʥʠʤ ʧʨʝʠʤʫʱʝʩʪʚʦ 

ʧʝʨʚʦʧʨʦʭʦʜʮʘ. ʀʣʠ ʞʝ ʧʨʘʚʦ ʥʘ ʩʦʟʜʘʥʠʝ ʮʝʥʥʦʩʪʝʡ ʨʘʩʧʨʝʜʝʣʠʪʩʷ ʤʝʞʜʫ ʥʝʩʢʦʣʴʢʠʤʠ 

ʧʣʘʪʬʦʨʤʘʤʠ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʝ ʙʫʜʝʪ ʥʘʡʜʝʥʦ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʦʝ ʨʝʰʝʥʠʝ. ʇʦʜʦʙʥʳʝ 

ʚʦʧʨʦʩʳ ʤʳ ʦʙʩʫʜʠʤ ʚ ʩʣʝʜʫʶʱʝʡ ʛʣʘʚʝ, ʦʙʦʟʨʝʚʘʷ ʩʪʨʝʤʠʪʝʣʴʥʫʶ ʵʚʦʣʶʮʠʶ ʩʬʝʨʳ ʙʣʦʢʯʝʡʥʘ. 
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ʇʣʘʪʬʦʨʤʳ ʠ ʧʦʣʠʪʠʢʘ 
  

 
ʌʦʨʤʠʨʦʚʘʥʠʝ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʜʣʷ ʩʝʪʠ ʥʝʟʘʚʠʩʠʤʳʭ 

ʘʥʦʥʠʤʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʛʜʝ ʢʘʞʜʳʡ ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ ʚ ʠʥʪʝʨʝʩʘʭ ʚʩʝʛʦ ʩʦʦʙʱʝʩʪʚʘ, 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʝʩʴʤʘ ʩʣʦʞʥʫʶ ʪʝʭʥʠʯʝʩʢʫʶ ʟʘʜʘʯʫ. ʅʦ ʥʝ ʤʝʥʝʝ ʩʣʦʞʥʳ ʠ ʟʘʜʘʯʠ 

ʧʦʣʠʪʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ. ʇʘʨʘʜʦʢʩʘʣʴʥʳʤ ʦʙʨʘʟʦʤ ʚʳʷʩʥʷʝʪʩʷ, ʯʪʦ ʩʦʟʜʘʥʠʝ ʩʝʪʠ ʚʥʝ 

ʪʨʘʜʠʮʠʦʥʥʦʡ ʧʦʣʠʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʪʨʝʙʫʝʪ ʧʨʠʥʷʪʠʷ ʤʥʦʞʝʩʪʚʘ ʧʦʣʠʪʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. 

ʋʩʧʝʭ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʢʨʠʧʪʦʚʘʣʶʪʥʦʡ ʩʝʪʠ ʠʣʠ ʜʨʫʛʦʛʦ ʙʣʦʢʯʝʡʥʘ ʟʘʚʠʩʠʪ ʦʪ 

ʨʘʟʨʘʙʦʪʢʠ ʧʨʘʚʠʣʴʥʦʛʦ ʥʘʙʦʨʘ ʧʨʘʚʠʣ ð ʪʦ ʝʩʪʴ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʪʦʢʦʣʘ, ð ʩʦʛʣʘʩʥʦ 

ʢʦʪʦʨʦʤʫ ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʫʯʘʩʪʥʠʢʦʚ. ɹʠʪʢʦʠʥ, ʥʦʚʘʪʦʨʩʢʠʡ ʧʨʦʝʢʪ ʉʘʪʦʰʠ 
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ʅʘʢʘʤʦʪʦ, ʚʧʝʨʚʳʝ ʧʦʢʘʟʘʣ, ʢʘʢ ʜʦʩʪʠʯʴ ʧʦʜʦʙʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʜʘʞʝ ʧʨʠ ʦʙʤʝʥʝ ʢʨʫʧʥʳʤʠ 

ʜʝʥʝʞʥʳʤʠ ʩʫʤʤʘʤʠ, ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ ʜʝʣʦʚʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʠ ʧʨʦʯʠʤʠ ʮʝʥʥʦʩʪʷʤʠ. ʆʜʥʘʢʦ 

ʧʦ ʤʝʨʝ ʨʦʩʪʘ ʠ ʠʟʤʝʥʝʥʠʷ ʩʦʦʙʱʝʩʪʚʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʙʠʪʢʦʠʥʘ ʥʦʚʠʯʢʠ ʥʘʯʠʥʘʶʪ ʪʨʝʙʦʚʘʪʴ 

ʙʦʣʝʝ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʬʫʥʢʮʠʡ ʠ ʙʦʣʝʝ ʤʦʱʥʳʭ ʧʨʠʣʦʞʝʥʠʡ; ʟʚʫʯʘʪ ʥʘʩʪʦʡʯʠʚʳʝ ʧʨʠʟʳʚʳ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʧʨʦʪʦʢʦʣ ʠ ʫʧʨʦʩʪʠʪʴ ʧʨʠʥʮʠʧʳ ʨʘʙʦʪʳ. ʋʚʳ, ʚ ʧʦʠʩʪʠʥʝ ʦʪʢʨʳʪʦʡ ʠ 

ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʩʠʩʪʝʤʝ ʙʝʟ ʨʫʢʦʚʦʜʩʪʚʘ ʢʨʘʡʥʝ ʩʣʦʞʥʦ ʧʨʠʚʝʩʪʠ ʢ ʢʦʥʩʝʥʩʫʩʫ ʤʥʦʞʝʩʪʚʦ 

ʣʶʜʝʡ ʩ ʦʯʝʥʴ ʨʘʟʥʳʤʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ ʟʘʧʨʦʩʘʤʠ. 

ɺʥʝʜʨʝʥʠʝʤ ʙʣʦʢʯʝʡʥ-ʧʨʦʪʦʢʦʣʦʚ ʩʝʡʯʘʩ ʟʘʥʷʪʳ ʥʝʩʢʦʣʴʢʦ ʪʳʩʷʯ ʙʣʝʩʪʷʱʠʭ ʧʨʦʛʨʘʤʤʠʩʪʦʚ 

ʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ. ɺ ʢʘʢʦʤ-ʪʦ ʩʤʳʩʣʝ ʦʥʠ ʥʘʧʦʤʠʥʘʶʪ ʦʪʮʦʚ-ʦʩʥʦʚʘʪʝʣʝʡ ʘʤʝʨʠʢʘʥʩʢʦʡ 

ʥʘʮʠʠ: ʧʝʨʝʜ ʥʠʤʠ ʣʝʞʠʪ ʥʝʯʪʦ ʥʦʚʦʝ ʠ ʥʝʠʟʚʝʜʘʥʥʦʝ, ʯʪʦ ʤʦʛʣʦ ʙʳ ʠʟʤʝʥʠʪʴ ʤʠʨ, ʝʩʣʠ 

ʠʤ ʫʜʘʩʪʩʷ ʥʘʩʪʨʦʠʪʴ ʵʪʦ çʥʝʯʪʦè ʜʦʣʞʥʳʤ ʦʙʨʘʟʦʤ. ʇʦʩʪʫʣʘʪ çʚʩʝ ʣʶʜʠ ʩʦʟʜʘʥʳ ʨʘʚʥʳʤʠè 

ʥʝ ʨʦʜʠʣʩʷ ʩʘʤ ʧʦ ʩʝʙʝ ʚ ʠʶʣʝ 1776 ʛʦʜʘ ʥʘ ʧʨʦʩʪʦʨʘʭ ʦʜʥʦʡ ʙʨʠʪʘʥʩʢʦʡ ʢʦʣʦʥʠʠ. ɺ ʥʝʤ 

ʚʳʢʨʠʩʪʘʣʣʠʟʦʚʘʣʘʩʴ ʚʩʷ ʩʫʪʴ ʢʣʘʩʩʠʯʝʩʢʦʡ ʣʠʙʝʨʪʘʨʠʘʥʩʢʦʡ ʠʜʝʦʣʦʛʠʠ, ʢʦʪʦʨʘʷ ʠ ʜʦ ʪʦʛʦ 

ʥʘʩʯʠʪʳʚʘʣʘ ʫʞʝ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʠʣʝʪʠʡ. ɺ ʥʘʰʠ ʜʥʠ ʪʝʭʥʦʬʠʣʦʩʦʬʳ ʙʣʦʢʯʝʡʥʘ ʦʙʨʘʙʘʪʳʚʘʶʪ 

ʤʥʦʞʝʩʪʚʦ ʚʝʨʩʠʡ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʠʜʝʠ. ʅʫʞʥʦ ʣʠʰʴ ʥʘʡʪʠ ʝʝ ʣʫʯʰʠʝ ʚʳʨʘʞʝʥʠʷ. 

ʉʚʷʪʦʡ ɻʨʘʘʣʴ ʰʠʬʨʦʧʘʥʢʦʚ 
ʏʪʦʙʳ ʧʦʥʷʪʴ, ʢʘʢ ʨʘʙʦʪʘʶʪ ʙʣʦʢʯʝʡʥʳ, ʘ ʪʘʢʞʝ ʢʘʢʠʝ ʪʝʭʥʠʯʝʩʢʠʝ ʠ ʧʦʣʠʪʠʯʝʩʢʠʝ ʜʝʙʘʪʳ 

ʦʥʠ ʧʦʨʦʞʜʘʶʪ, ʜʣʷ ʥʘʯʘʣʘ ʥʫʞʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʧʝʨʚʫʶ ʨʘʙʦʯʫʶ ʙʣʦʢʯʝʡʥ-ʧʣʘʪʬʦʨʤʫ ð 

ɹʠʪʢʦʠʥ. ʆʩʥʦʚʦʧʦʣʘʛʘʶʱʠʝ ʧʨʠʥʮʠʧʳ ɹʠʪʢʦʠʥʘ ð ʧʦʣʥʘʷ ʜʝʮʝʥʪʨʘʣʠʟʘʮʠʷ ʠ ʦʪʢʨʳʪʦʩʪʴ. 

ʇʦʟʚʦʣʠʚ ʩʦʦʙʱʝʩʪʚʫ ʘʚʪʦʥʦʤʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚʳʨʘʙʦʪʘʪʴ ʝʜʠʥʫʶ ʠʩʪʦʨʠʶ ʪʨʘʥʟʘʢʮʠʡ, 

ɹʠʪʢʦʠʥ ʧʦʢʘʟʘʣ: ʢʦʤʧʴʶʪʝʨʥʘʷ ʧʨʦʛʨʘʤʤʘ, ʥʝ ʫʧʨʘʚʣʷʝʤʘʷ ʦʪʜʝʣʴʥʳʤʠ ʣʠʮʘʤʠ ʠʣʠ 

ʢʦʨʧʦʨʘʮʠʷʤʠ, ʤʦʞʝʪ ʚʟʷʪʴ ʥʘ ʩʝʙʷ ʨʦʣʴ çʜʦʚʝʨʝʥʥʦʡ ʪʨʝʪʴʝʡ ʩʪʦʨʦʥʳè, ʢʦʪʦʨʫʶ ʧʨʠ 

ʬʠʥʘʥʩʦʚʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʪʨʘʜʠʮʠʦʥʥʦ ʠʛʨʘʶʪ ʙʘʥʢʠ. ʏʪʦʙʳ ʦʙʱʝʩʪʚʦ ʤʦʛʣʦ ʦʩʦʟʥʘʥʥʦ 

ʧʨʠʥʷʪʴ (ʠʣʠ ʦʪʚʝʨʛʥʫʪʴ) ʵʪʫ ʧʦʠʩʪʠʥʝ ʧʨʦʨʳʚʥʫʶ ʪʝʭʥʦʣʦʛʠʶ, ʥʘʜʦ ʩʥʘʯʘʣʘ ʧʦʥʷʪʴ, ʯʪʦ ʪʘʢʦʝ 

ɹʠʪʢʦʠʥ ʠ ʯʝʤ ʦʥ ʜʣʷ ʥʘʩ ʚʘʞʝʥ [1]. 

ʆʜʥʘʢʦ ʧʨʝʞʜʝ ʯʝʤ ʤʳ ʵʪʦ ʩʜʝʣʘʝʤ, ʜʘʚʘʡʪʝ ʥʘʯʥʝʤ ʩ ʦʙʱʝʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʙʣʦʢʯʝʡʥʘ: ʵʪʦ 

ʨʘʩʧʨʝʜʝʣʝʥʥʳʡ ʨʝʝʩʪʨ, ʢʦʪʦʨʳʡ ʦʙʥʦʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʧʫʪʝʤ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʥʦʚʳʭ ʟʘʧʠʩʝʡ ʠ 

ʦʪʦʙʨʘʞʘʝʪ ʜʦʢʘʟʫʝʤʦ ʧʦʜʧʠʩʘʥʥʳʝ, ʥʝʧʨʝʨʳʚʥʦ ʩʚʷʟʘʥʥʳʝ ʠ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠ ʟʘʱʠʱʝʥʥʳʝ 

ʪʨʘʥʟʘʢʮʠʠ. ʂʘʞʜʳʡ ʨʝʝʩʪʨ ʤʥʦʛʦʢʨʘʪʥʦ ʚʦʩʧʨʦʠʟʚʝʜʝʥ ʠ ʭʨʘʥʠʪʩʷ ʥʘ ʥʝʟʘʚʠʩʠʤʳʭ ʜʨʫʛ 

ʦʪ ʜʨʫʛʘ ʢʦʤʧʴʶʪʝʨʘʭ; ʢʘʞʜʦʝ ʦʙʥʦʚʣʝʥʠʝ ʩʠʥʭʨʦʥʠʟʠʨʫʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʘʣʛʦʨʠʪʤʘ ʢʦʥʩʝʥʩʫʩʘ. 

ʏʪʦ ʞʝ ʟʥʘʯʠʪ ʚʝʩʴ ʵʪʦʪ ʥʘʙʦʨ ʩʣʦʚ? ɼʘʚʘʡʪʝ ʨʘʩʩʤʦʪʨʠʤ ʢʣʶʯʝʚʳʝ ʩʤʳʩʣʦʚʳʝ ʝʜʠʥʠʮʳ. 

1. ʈʘʩʧʨʝʜʝʣʝʥʥʳʡ: ʵʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʨʝʝʩʪʨ ʭʨʘʥʠʪʩʷ ʥʝ ʥʘ ʦʜʥʦʤ ʢʦʤʧʴʶʪʝʨʝ, ʘ ʥʘ ʚʩʝʭ 

ʢʦʤʧʴʶʪʝʨʘʭ ʩʝʪʠ ʦʜʥʦʚʨʝʤʝʥʥʦ. ʂʘʞʜʘʷ ʤʘʰʠʥʘ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ ʦʪʚʝʯʘʝʪ ʟʘ ʝʛʦ 

ʦʙʥʦʚʣʝʥʠʝ ʠ ʩʠʥʭʨʦʥʠʟʘʮʠʶ ʩ ʦʩʪʘʣʴʥʳʤʠ ʚʝʨʩʠʷʤʠ. ʂʘʢ ʪʦʣʴʢʦ ʦʜʠʥ ʨʝʛʠʩʪʨʘʪʦʨ 

(ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʢʦʤʧʴʶʪʝʨ) ʦʙʥʦʚʣʷʝʪ ʙʘʟʫ ʜʘʥʥʳʭ ʠ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ 

ʣʝʛʠʪʠʤʥʦʩʪʠ ʟʘʧʠʩʠ, ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʚʥʦʩʷʪ ʪʦ ʞʝ ʩʘʤʦʝ ʦʙʥʦʚʣʝʥʠʝ ʚ ʩʚʦʠ 

ʨʝʝʩʪʨʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʘʝʪʩʷ ʨʝʛʫʣʷʨʥʦ ʦʙʥʦʚʣʷʝʤʘʷ, ʦʙʱʝʧʨʠʥʷʪʘʷ ʟʘʧʠʩʴ ʙʝʟ 
ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʛʣʘʚʥʦʡ ʚʝʨʩʠʠ. 

2. ʆʙʥʦʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʧʫʪʝʤ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʥʦʚʳʭ ʟʘʧʠʩʝʡ (append-only): ʠʥʬʦʨʤʘʮʠʶ 

ʤʦʞʥʦ ʜʦʙʘʚʣʷʪʴ, ʥʦ ʥʝ ʫʜʘʣʷʪʴ. ʕʪʦ ʚʘʞʥʦ, ʧʦʩʢʦʣʴʢʫ ʥʠʢʪʦ ʥʝ ʤʦʞʝʪ ʚʝʨʥʫʪʴʩʷ 

ʢ ʩʪʘʨʳʤ ʟʘʧʠʩʷʤ ʠ ʧʦʜʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʠʭ. ʊʦ, ʯʪʦ ʦʜʥʘʞʜʳ ʙʳʣʦ ʧʨʠʥʷʪʦ ʠ ʫʪʚʝʨʞʜʝʥʦ 

ʢʘʢ ʠʩʪʠʥʥʦʝ, ʠʤ ʞʝ ʠ ʦʩʪʘʥʝʪʩʷ. ʈʘʟʥʦʯʪʝʥʠʷ ʟʜʝʩʴ ʥʝʚʦʟʤʦʞʥʳ. 

3. ɼʦʢʘʟʫʝʤʦ ʧʦʜʧʠʩʘʥʥʳʝ: ʜʣʷ ʦʙʤʝʥʘ ʠ ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ ʙʣʦʢʯʝʡʥʳ ʠʩʧʦʣʴʟʫʶʪ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʦʪʢʨʳʪʳʭ ʢʣʶʯʝʡ (ʀʆʂ), ʛʜʝ ʢʘʞʜʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʨʘʩʧʦʨʷʞʘʝʪʩʷ ʜʚʫʤʷ 

ʦʪʜʝʣʴʥʳʤʠ, ʥʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʩʚʷʟʘʥʥʳʤʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤʠ ʙʫʢʚ ʠ ʯʠʩʝʣ, ʠʣʠ 

çʢʣʶʯʘʤʠè. ʇʝʨʚʳʡ ð ʩʝʢʨʝʪʥʳʡ, ʠʣʠ çʟʘʢʨʳʪʳʡè, ʢʣʶʯ ð ʠʟʚʝʩʪʝʥ ʪʦʣʴʢʦ ʚʣʘʜʝʣʴʮʫ. 

ɺʪʦʨʦʡ ð çʦʪʢʨʳʪʳʡè ʢʣʶʯ ð ʜʦʩʪʫʧʝʥ ʚʩʝʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʠ ʦʪʦʙʨʘʞʘʝʪ ʥʝʢʫʶ 

ʮʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ. ɺ ʩʠʩʪʝʤʝ ɹʠʪʢʦʠʥʘ, ʥʘʧʨʠʤʝʨ, ʦʥʘ ʩʚʷʟʘʥʘ ʩ ʢʦʣʠʯʝʩʪʚʦʤ 

ʢʨʠʧʪʦʚʘʣʶʪʳ. ʂʦʛʜʘ ʧʦʣʴʟʦʚʘʪʝʣʴ çʧʦʜʧʠʩʳʚʘʝʪè ʦʪʢʨʳʪʳʡ ʢʣʶʯ ʩ ʧʦʤʦʱʴʶ 

ʩʝʢʨʝʪʥʦʛʦ ʢʣʶʯʘ, ʵʪʘ ʦʧʝʨʘʮʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʜʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʥ ʠʤʝʝʪ ʧʨʘʚʦ 

ʨʘʩʧʦʨʷʞʘʪʴʩʷ ʜʘʥʥʳʤʠ ʠ ʤʦʞʝʪ ʧʝʨʝʚʝʩʪʠ ʠʭ ʥʘ ʦʪʢʨʳʪʳʡ ʢʣʶʯ ʜʨʫʛʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ɺ ʩʣʫʯʘʝ ɹʠʪʢʦʠʥʘ ʚʣʘʜʝʣʝʮ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʧʝʨʝʩʳʣʘʝʪ ʚʘʣʶʪʫ ʩʦ ʩʚʦʝʛʦ çʢʦʰʝʣʴʢʘè 
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(ʦʪʢʨʳʪʦʛʦ ʢʣʶʯʘ) ʥʘ ʜʨʫʛʠʝ ʢʦʰʝʣʴʢʠ. (ʃʠʯʥʳʡ ʢʣʶʯ ʤʦʞʥʦ ʩʨʘʚʥʠʪʴ ʩ ʧʘʨʦʣʝʤ ʠʣʠ 

ʇʀʅ-ʢʦʜʦʤ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʩʨʝʜʩʪʚʘʤʠ ʥʘ ʩʯʝʪʝ. ɸʥʘʣʦʛʠʷ ʥʝ ʠʜʝʘʣʴʥʘʷ, ʥʦ ʜʦʩʪʘʪʦʯʥʦ 
ʙʣʠʟʢʘʷ.) 

4. ʅʝʧʨʝʨʳʚʥʦ ʩʚʷʟʘʥʥʳʝ ʠ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠ ʟʘʱʠʱʝʥʥʳʝ ʪʨʘʥʟʘʢʮʠʠ: ʥʝʢʦʪʦʨʳʝ 

ʠʥʩʪʨʫʤʝʥʪʳ ʠʟ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʘʨʩʝʥʘʣʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʟʘʧʠʩʠ 

ʚ ʨʝʝʩʪʨʝ ʦʧʨʝʜʝʣʝʥʥʳʤ ʩʧʦʩʦʙʦʤ. ʃʶʙʳʝ ʪʨʘʥʟʘʢʮʠʠ ʟʘʧʠʩʳʚʘʶʪʩʷ ʚ ʩʪʨʦʛʦ 

ʭʨʦʥʦʣʦʛʠʯʝʩʢʦʤ ʧʦʨʷʜʢʝ ʩ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʠ ʭʝʰʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ 

ʧʦʜʪʚʝʨʜʠʪʴ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʚʩʝʡ ʮʝʧʦʯʢʠ. ɺ ʠʪʦʛʝ ʧʦʣʫʯʘʶʪʩʷ ʙʝʩʢʦʥʝʯʥʳʝ ʮʝʧʦʯʢʠ 

ʙʣʦʢʦʚ (ʠʣʠ çʢʫʩʦʯʢʦʚ ʠʥʬʦʨʤʘʮʠʠè), ʯʴʷ ʮʝʣʦʩʪʥʦʩʪʴ ʟʘʱʠʱʝʥʘ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʤ 

ʤʝʪʦʜʦʤ. ʊʘʢʘʷ ʩʪʨʫʢʪʫʨʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʫʚʝʨʝʥʥʦʩʪʠ ʚ ʪʦʤ, ʯʪʦ ʥʠ ʦʜʥʘ 
ʟʘʧʠʩʴ ʚ ʨʝʝʩʪʨʝ ʥʝ ʙʫʜʝʪ ʦʪʢʣʦʥʷʪʴʩʷ ʦʪ ʦʙʱʝʡ, ʩʦʛʣʘʩʦʚʘʥʥʦʡ ʚʝʨʩʠʠ. 

5. ʈʝʝʩʪʨ ʤʥʦʛʦʢʨʘʪʥʦ ʚʦʩʧʨʦʠʟʚʝʜʝʥ: ʢʘʞʜʳʡ ʫʟʝʣ ʩʝʪʠ ʭʨʘʥʠʪ ʩʚʦʶ ʢʦʧʠʶ ʨʝʝʩʪʨʘ 

(ʩʦʛʣʘʩʥʦ ʧʨʠʥʮʠʧʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʟ ʧʫʥʢʪʘ 1). 

6. ɸʣʛʦʨʠʪʤ ʢʦʥʩʝʥʩʫʩʘ: ʧʨʦʛʨʘʤʤʘ, ʢʦʪʦʨʫʶ ʚʳʧʦʣʥʷʝʪ ʢʘʞʜʳʡ ʢʦʤʧʴʶʪʝʨ ʩʝʪʠ, 

ʧʦʙʫʞʜʘʝʪ ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʪʴ ʟʘʧʠʩʴ ʪʨʘʥʟʘʢʮʠʡ ʩ ʜʨʫʛʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ. ʄʦʞʥʦ ʩʢʘʟʘʪʴ, 

ʯʪʦ ʫʟʣʳ ʩʝʪʠ ʜʦʩʪʠʛʘʶʪ ʩʦʛʣʘʰʝʥʠʷ ʧʦ ʧʦʚʦʜʫ ʪʦʛʦ, ʢʘʢʠʝ ʟʘʧʠʩʠ ʚʥʦʩʠʪʴ ʚ ʦʙʱʠʡ 

ʨʝʝʩʪʨ. çʂʦʥʩʝʥʩʫʩè ð ʢʣʶʯʝʚʦʡ ʪʝʨʤʠʥ ʪʝʭʥʦʣʦʛʠʠ ʙʣʦʢʯʝʡʥ, ʦʧʠʩʳʚʘʶʱʠʡ ʧʨʦʮʝʩʩ, 

ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʛʦ ʢʘʞʜʘʷ ʦʪʜʝʣʴʥʘʷ ʢʦʧʠʷ ʨʝʝʩʪʨʘ ʩʦʛʣʘʩʦʚʳʚʘʝʪʩʷ ʩʦ ʚʩʝʤʠ ʦʩʪʘʣʴʥʳʤʠ 

ʠ ʚʳʨʘʙʘʪʳʚʘʝʪʩʷ ʦʙʱʘʷ ʜʣʷ ʚʩʝʭ ʚʝʨʩʠʷ ʠʩʪʠʥʳ. ʉʫʪʴ ʢʦʥʩʝʥʩʫʩʘ ʩʚʦʜʠʪʩʷ ʢ ʪʦʤʫ, ʯʪʦ 
ʣʶʙʦʝ ʦʙʥʦʚʣʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʧʦʜʪʚʝʨʞʜʝʥʦ ʠ ʦʜʦʙʨʝʥʦ ʙʦʣʴʰʠʥʩʪʚʦʤ ʫʯʘʩʪʥʠʢʦʚ. 

ʅʫ ʯʪʦ, ʨʘʟʦʙʨʘʣʠʩʴ? ɽʩʣʠ ʥʝʪ, ʥʝ ʧʫʛʘʡʪʝʩʴ ð ʩʢʦʨʦ ʤʳ ʧʨʦʷʩʥʠʤ ʚʩʝ ʜʝʪʘʣʠ. 

ɺʘʞʥʦ ʧʦʥʷʪʴ, ʯʪʦ ʦʙʱʝʝ ʦʧʠʩʘʥʠʝ ʙʣʦʢʯʝʡʥʘ ʥʝ ʦʪʜʘʝʪ ʜʦʣʞʥʦʛʦ ʙʣʝʩʪʷʱʠʤ ʥʘʭʦʜʢʘʤ 

ʅʘʢʘʤʦʪʦ. ɺ ʩʠʩʪʝʤʝ ɹʠʪʢʦʠʥʘ ʧʨʠʩʫʪʩʪʚʫʶʪ ʵʣʝʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʚʦʧʣʦʪʠʣʠ ʚ ʞʠʟʥʴ ʠʜʝʘʣ 

ʰʠʬʨʦʧʘʥʢʦʚ ð ʧʦʣʥʦʩʪʴʶ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʫʶ ʢʨʠʧʪʦʚʘʣʶʪʫ, ʥʝʧʦʜʢʦʥʪʨʦʣʴʥʫʶ ʥʠ ʦʜʥʦʤʫ 

ʯʘʩʪʥʦʤʫ ʣʠʮʫ, ʫʯʨʝʞʜʝʥʠʶ ʠʣʠ ʢʦʥʩʦʨʮʠʫʤʫ. 

ʂʘʣʠʬʦʨʥʠʡʩʢʦʝ ʩʦʦʙʱʝʩʪʚʦ ʰʠʬʨʦʧʘʥʢʦʚ, ʢʦʪʦʨʦʝ ʙʠʣʦʩʴ ʥʘʜ ʧʨʦʙʣʝʤʦʡ ʜʝʮʝʥʪʨʘʣʠʟʘʮʠʠ 

ʣʝʪ ʜʚʘʜʮʘʪʴ ʜʦ ʧʦʷʚʣʝʥʠʷ ʙʠʪʢʦʠʥʘ, ʧʨʝʢʨʘʩʥʦ ʟʥʘʣʦ, ʯʪʦ ʣʶʙʦʡ ʩʠʩʪʝʤʝ ʵʣʝʢʪʨʦʥʥʳʭ ʜʝʥʝʛ 

ʥʝʦʙʭʦʜʠʤ ʦʙʱʠʡ ʨʝʝʩʪʨ ʜʣʷ ʬʠʢʩʘʮʠʠ ʘʢʪʠʚʦʚ ʠ ʧʘʩʩʠʚʦʚ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʆʥ ʥʫʞʝʥ ʜʣʷ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ çʜʚʦʡʥʦʛʦ ʨʘʩʭʦʜʦʚʘʥʠʷè, ʪʦ ʝʩʪʴ ʤʦʰʝʥʥʠʯʝʩʪʚʘ. ʅʦ ʯʪʦʙʳ ʩʠʩʪʝʤʘ ʩʪʘʣʘ 

ʧʦʣʥʦʩʪʴʶ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ, ʢʘʞʜʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʜʦʣʞʝʥ ʠʤʝʪʴ ʜʦʩʪʫʧ ʢ ʨʝʝʩʪʨʫ. ɿʘʧʠʩʴ 

ʪʨʘʥʟʘʢʮʠʡ ʜʦʣʞʥʘ ʙʳʪʴ ʦʪʢʨʳʪʦʡ, ʩ ʘʣʛʦʨʠʪʤʦʤ ʢʦʥʩʝʥʩʫʩʘ, ʥʘ ʢʦʪʦʨʳʡ ʥʝʣʴʟʷ ʧʦʚʣʠʷʪʴ ʚ 

ʦʜʥʦʩʪʦʨʦʥʥʝʤ ʧʦʨʷʜʢʝ. ʊʦʛʜʘ ʥʠʢʘʢʘʷ ʢʦʥʪʨʦʣʠʨʫʶʱʘʷ ʠʥʩʪʘʥʮʠʷ ʥʝ ʩʤʦʞʝʪ ʙʣʦʢʠʨʦʚʘʪʴ, 

ʠʟʤʝʥʷʪʴ ʠʣʠ ʬʠʣʴʪʨʦʚʘʪʴ ʩʦʜʝʨʞʠʤʦʝ ʨʝʝʩʪʨʘ ʠ ʦʥ ʩʪʘʥʝʪ ʥʝʫʷʟʚʠʤʳʤ ʜʣʷ ʮʝʥʟʫʨʳ. 

ɼʦ ʧʦʷʚʣʝʥʠʷ ʙʠʪʢʦʠʥʘ ʚʩʝ ʧʦʧʳʪʢʠ ʜʦʩʪʠʯʴ ʵʪʦʡ ʮʝʣʠ ʥʝʠʟʤʝʥʥʦ ʫʧʠʨʘʣʠʩʴ ʚ 

ʥʝʨʘʟʨʝʰʠʤʫʶ ʜʠʣʝʤʤʫ: ʙʝʟ ʢʦʥʪʨʦʣʝʨʦʚ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʭ ʣʠʯʥʦʩʪʴ ʠ ʧʨʘʚʘ ʪʦʛʦ, ʢʪʦ ʚʝʜʝʪ 

ʨʝʝʩʪʨ, ʣʶʙʦʡ ʤʦʰʝʥʥʠʢ ʤʦʛ ʥʘʨʫʰʠʪʴ ʢʦʥʩʝʥʩʫʩ, ʩʦʟʜʘʚ ʤʥʦʞʝʩʪʚʦ ʫʟʣʦʚ ʩʝʪʠ ʧʦʜ 

ʚʳʤʳʰʣʝʥʥʳʤʠ ʠʤʝʥʘʤʠ. (ʏʪʦʙʳ ʧʦʥʷʪʴ, ʥʘʩʢʦʣʴʢʦ ʵʪʦ ʣʝʛʢʦ, ʚʩʧʦʤʥʠʪʝ ʙʝʩʯʠʩʣʝʥʥʳʝ 

ʬʝʡʢʦʚʳʝ ʘʢʢʘʫʥʪʳ ʚ Twitter.) ɿʘʩʪʦʣʙʠʚ ʩʦʪʥʠ ʫʟʣʦʚ ʩʝʪʠ, ʟʣʦʫʤʳʰʣʝʥʥʠʢ ʦʪʜʘʩʪ ʩʘʤ ʩʝʙʝ 

ʙʦʣʝʝ 50 ʧʨʦʮʝʥʪʦʚ ʛʦʣʦʩʦʚ ʠ ʜʦʙʴʝʪʩʷ ʦʜʦʙʨʝʥʠʷ ʣʦʞʥʦʡ çʜʚʦʡʥʦʡ ʪʨʘʥʟʘʢʮʠʠè, ʪʦ ʝʩʪʴ, 

ʥʘʧʨʠʤʝʨ, ʦʧʣʘʪʠʪ ʧʦʢʫʧʢʫ ʥʝʩʫʱʝʩʪʚʫʶʱʠʤʠ ʠʣʠ ʫʞʝ ʥʘ ʯʪʦ-ʪʦ ʧʦʪʨʘʯʝʥʥʳʤʠ ʜʝʥʴʛʘʤʠ. ʕʪʫ 

ʧʨʦʙʣʝʤʫ ʤʦʞʥʦ ʨʝʰʠʪʴ ʧʫʪʝʤ ʩʦʟʜʘʥʠʷ ʢʦʥʪʨʦʣʠʨʫʶʱʝʡ ʠʥʩʪʘʥʮʠʠ, ʢʦʪʦʨʘʷ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʣʘ ʙʳ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʘʚʪʦʨʠʟʦʚʘʣʘ ʦʧʝʨʘʮʠʠ. ʅʦ ʪʦʛʜʘ ʨʘʟʨʘʙʦʪʯʠʢʠ ʚʝʨʥʫʣʠʩʴ 

ʙʳ ʚ ʠʩʭʦʜʥʦʝ ʧʦʣʦʞʝʥʠʝ ʠ ʥʝ ʜʦʩʪʠʛʣʠ ʙʳ ʚʝʣʠʢʦʛʦ ʠʜʝʘʣʘ ʰʠʬʨʦʧʘʥʢʦʚ ð ʦʪʢʨʳʪʦʩʪʠ ʠ 

ʦʪʩʫʪʩʪʚʠʷ ʮʝʥʟʫʨʳ. 

ʅʦʚʘʪʦʨʩʢʦʝ ʨʝʰʝʥʠʝ ʉʘʪʦʰʠ ʅʘʢʘʤʦʪʦ, ʚ ʩʫʱʥʦʩʪʠ, ʦʧʠʨʘʣʦʩʴ ʥʘ ʤʝʪʦʜ ʢʥʫʪʘ ʠ ʧʨʷʥʠʢʘ ð 

ʩʠʩʪʝʤʫ ʧʦʦʱʨʝʥʠʡ ʠ ʥʘʢʘʟʘʥʠʡ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʯʝʩʪʥʫʶ ʨʘʙʦʪʫ ʚʘʣʠʜʘʪʦʨʦʚ. 

ʃʶʙʦʡ ʢʦʤʧʴʶʪʝʨ ʚ ʣʶʙʦʡ ʪʦʯʢʝ ʟʝʤʥʦʛʦ ʰʘʨʘ ʤʦʞʝʪ ʧʦʜʢʣʶʯʠʪʴʩʷ ʢ ʧʨʦʮʝʩʩʫ ʚʘʣʠʜʘʮʠʠ ʠ 

ʚ ʢʘʯʝʩʪʚʝ ʩʪʠʤʫʣʘ ʠ ʥʘʛʨʘʜʳ ʟʘ ʨʘʙʦʪʫ ʙʫʜʝʪ ʧʦʣʫʯʘʪʴ ʙʠʪʢʦʠʥʳ, ʨʘʩʧʨʝʜʝʣʷʝʤʳʝ ʧʦ ʧʨʠʥʮʠʧʫ 

ʣʦʪʝʨʝʠ. ɺʦʟʥʘʛʨʘʞʜʝʥʠʝ ʚʳʧʣʘʯʠʚʘʝʪʩʷ ʢʘʞʜʳʝ 10 ʤʠʥʫʪ, ʢʘʢ ʪʦʣʴʢʦ ʦʜʠʥ ʠʟ ʢʦʤʧʴʶʪʝʨʦʚ 

ʫʩʧʝʰʥʦ ʜʦʙʘʚʠʪ ʥʦʚʳʡ ʙʣʦʢ ʧʦʜʪʚʝʨʞʜʝʥʥʳʭ ʪʨʘʥʟʘʢʮʠʡ ʚ ʙʣʦʢʯʝʡʥ-ʨʝʝʩʪʨ. (ʕʪʠ ʢʦʤʧʴʶʪʝʨʳ, 

ʘ ʪʘʢʞʝ ʠʭ ʚʣʘʜʝʣʴʮʳ ʥʘʟʳʚʘʶʪʩʷ çʤʘʡʥʝʨʘʤʠè ð ʦʪ ʘʥʛʣʠʡʩʢʦʛʦ ʩʣʦʚʘ miner, ʠʣʠ 

ʟʦʣʦʪʦʜʦʙʳʪʯʠʢ, ð ʧʦʪʦʤʫ ʯʪʦ ʚ ʥʘʜʝʞʜʝ ʟʘʧʦʣʫʯʠʪʴ ʩʚʦʶ ʜʦʣʶ ʙʠʪʢʦʠʥʦʚ ʦʥʠ ʩʣʦʚʥʦ 
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ʧʫʩʢʘʶʪʩʷ ʚ ʧʦʛʦʥʶ ʟʘ ʮʠʬʨʦʚʳʤ ʟʦʣʦʪʦʤ. ʅʘ ʤʦʤʝʥʪ ʥʘʧʠʩʘʥʠʷ ʢʥʠʛʠ ʚʦʟʥʘʛʨʘʞʜʝʥʠʝ 

ʩʦʩʪʘʚʣʷʣʦ 12,5 ʙʠʪʢʦʠʥʘ ð 50 ʪʳʩʷʯ ʜʦʣʣʘʨʦʚ ʧʦ ʪʝʢʫʱʝʤʫ ʢʫʨʩʫ. ɼʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʡ 

ʧʨʦʪʦʢʦʣ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʥʘʯʠʩʣʷʝʪ ʵʪʫ ʩʫʤʤʫ ʚʳʙʨʘʥʥʦʤʫ ʤʘʡʥʝʨʫ. ʂʨʦʤʝ ʪʦʛʦ, ʤʘʡʥʝʨʳ 

ʧʦʣʫʯʘʶʪ ʢʦʤʠʩʩʠʶ ʟʘ ʦʧʝʨʘʮʠʠ, ʦ ʯʝʤ ʤʳ ʧʦʛʦʚʦʨʠʤ ʯʫʪʴ ʧʦʟʞʝ.) 

ʇʦʩʢʦʣʴʢʫ ʚ ʩʠʩʪʝʤʝ ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʦʛʨʘʥʠʯʝʥʠʷ ʜʦʧʫʩʢʘ, ʣʶʙʦʡ ʤʦʛ ʧʦʧʳʪʘʪʴ ʩʯʘʩʪʴʷ 

ʠ ʧʦʚʳʩʠʪʴ ʰʘʥʩ ʥʘ ʧʦʣʫʯʝʥʠʝ ʥʘʛʨʘʜʳ, ʜʦʙʘʚʠʚ ʢ ʩʝʪʠ ʢʘʢ ʤʦʞʥʦ ʙʦʣʴʰʝ ʫʟʣʦʚ. ʇʦʵʪʦʤʫ 

ʅʘʢʘʤʦʪʦ ʙʳʣ ʥʝʦʙʭʦʜʠʤ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʡ ʤʝʭʘʥʠʟʤ, ʢʦʪʦʨʳʡ ʙʳ ʧʦʤʝʰʘʣ 

ʤʘʡʥʝʨʘʤ-ʤʦʰʝʥʥʠʢʘʤ ʟʘʭʚʘʪʠʪʴ ʙʦʣʝʝ 50 ʧʨʦʮʝʥʪʦʚ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʦʱʥʦʩʪʝʡ. ʉ ʵʪʦʡ ʮʝʣʴʶ 

ʦʥ ʧʦʪʨʝʙʦʚʘʣ, ʯʪʦʙʳ ʢʘʞʜʳʡ ʚʦʚʣʝʯʝʥʥʳʡ ʢʦʤʧʴʶʪʝʨ ʧʨʝʜʦʩʪʘʚʣʷʣ çʜʦʢʘʟʘʪʝʣʴʩʪʚʦ 

ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳè, ʪʦ ʝʩʪʴ ʨʝʰʘʣ ʩʣʦʞʥʫʶ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʟʘʜʘʯʫ, ʧʨʝʜʧʦʣʘʛʘʶʱʫʶ 

ʩʝʨʴʝʟʥʳʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ ʩʪʦʠʪ ʥʝʜʝʰʝʚʦ, ʧʦʩʢʦʣʴʢʫ ʥʘ ʥʝʛʦ ʫʭʦʜʠʪ ʤʥʦʛʦ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʦʱʥʦʩʪʝʡ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ, ʝʩʣʠ ʤʘʡʥʝʨ ʧʦʧʳʪʘʝʪʩʷ 

ʟʘʭʚʘʪʠʪʴ 51 ʧʨʦʮʝʥʪ ʤʦʱʥʦʩʪʝʡ ʠ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʩʠʩʪʝʤʫ ʢʦʥʩʝʥʩʫʩʘ, ʝʤʫ ʧʨʠʜʝʪʩʷ ʧʦʪʨʘʪʠʪʴ 

ʜʦʚʦʣʴʥʦ ʢʨʫʛʣʫʶ ʩʫʤʤʫ. ɹʣʘʛʦʜʘʨʷ ʪʘʢʠʤ ʬʫʥʢʮʠʷʤ, ʢʘʢ çʢʦʨʨʝʢʮʠʷ ʫʨʦʚʥʷ ʩʣʦʞʥʦʩʪʠè, 

ʢʦʪʦʨʘʷ ʫʩʣʦʞʥʷʝʪ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʟʘʜʘʯʠ ʧʦ ʤʝʨʝ ʨʦʩʪʘ ʦʙʱʝʡ ʤʦʱʥʦʩʪʠ ʩʝʪʠ, ʩʠʩʪʝʤʘ 

ʅʘʢʘʤʦʪʦ ʛʘʨʘʥʪʠʨʫʝʪ, ʯʪʦ ʩʪʦʠʤʦʩʪʴ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ ʘʪʘʢʠ 51 ʧʨʦʮʝʥʪʘ ʥʘ ʧʦʨʷʜʢʠ ʧʦʚʳʩʠʪʩʷ, 

ʝʩʣʠ ʚʟʣʦʤʱʠʢ ʧʦʜʦʡʜʝʪ ʢ ʧʦʨʦʛʫ ʢʦʥʪʨʦʣʷ ʥʘʜ ʢʦʥʩʝʥʩʫʩʦʤ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʤʦʰʝʥʥʠʯʝʩʪʚʦ 

ʠ ʜʚʦʡʥʘʷ ʪʨʘʪʘ ʚ ʩʠʩʪʝʤʝ ɹʠʪʢʦʠʥʘ ʥʝ ʟʘʧʨʝʱʝʥʳ ð ʦʥʠ ʧʨʦʩʪʦ ʯʨʝʟʤʝʨʥʦ ʜʦʨʦʛʠ. ʅʘ ʜʘʥʥʳʡ 

ʤʦʤʝʥʪ, ʩʦʛʣʘʩʥʦ ʦʮʝʥʢʘʤ ʩʘʡʪʘ GoBitcoin.io, çʢʦʥʪʨʦʣʴʥʳʡ ʧʘʢʝʪè ʚ ʩʝʪʠ ɹʠʪʢʦʠʥ ʦʙʦʡʜʝʪʩʷ 

ʧʨʠʤʝʨʥʦ ʚ 2,2 ʤʠʣʣʠʘʨʜʘ ʜʦʣʣʘʨʦʚ: ʩʪʦʣʴʢʦ ʙʫʜʫʪ ʩʪʦʠʪʴ ʢʦʤʧʴʶʪʝʨʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʷ, ʢʦʪʦʨʳʝ ʥʫʞʥʳ ʜʣʷ ʟʘʭʚʘʪʘ ʪʘʢʠʭ ʤʦʱʥʦʩʪʝʡ. 

ɿʘ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʤʘʡʥʠʥʛ ʢʨʠʧʪʦʚʘʣʶʪ ʧʨʝʚʨʘʪʠʣʩʷ ʚ ʥʘʩʪʦʷʱʫʶ ʠʥʜʫʩʪʨʠʶ, ʛʜʝ 

ʣʠʜʠʨʫʶʱʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʛʠʛʘʥʪʩʢʠʝ çʬʝʨʤʳè. ʄʦʛʫʪ ʣʠ ʵʪʠ ʢʨʫʧʥʳʝ ʠʛʨʦʢʠ ʚʩʪʫʧʠʪʴ ʚ ʩʛʦʚʦʨ, 

ʦʙʲʝʜʠʥʠʪʴ ʨʝʩʫʨʩʳ ʠ ʟʘʭʚʘʪʠʪʴ ʚʣʘʩʪʴ ʥʘʜ ʨʝʝʩʪʨʦʤ? ʊʝʦʨʝʪʠʯʝʩʢʠ ʜʘ. ʅʦ ʥʘ ʧʨʘʢʪʠʢʝ ʵʪʦ 

ʧʦʚʣʝʯʝʪ ʚʝʩʴʤʘ ʥʝʧʨʠʷʪʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʜʣʷ ʥʠʭ ʩʘʤʠʭ. ʅʘʧʨʠʤʝʨ, ʫʩʧʝʰʥʘʷ ʘʪʘʢʘ ʦʙʨʫʰʠʪ 

ʢʫʨʩ ʙʠʪʢʦʠʥʘ ʠ ʨʝʟʢʦ ʧʦʥʠʟʠʪ ʩʪʦʠʤʦʩʪʴ ʢʨʠʧʪʦʚʘʣʶʪʳ, ʢʦʪʦʨʦʡ ʟʘʚʣʘʜʝʶʪ ʟʣʦʫʤʳʰʣʝʥʥʠʢʠ. 

ʇʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʟʘ ʜʝʚʷʪʴ ʣʝʪ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʙʠʪʢʦʠʥʘ ʵʪʦʪ ʨʝʝʩʪʨ ʝʱʝ ʥʠʢʪʦ ʥʝ ʚʟʣʦʤʘʣ. 

ʆʯʝʚʠʜʥʦ, ʤʝʪʦʜ ʢʥʫʪʘ ʠ ʧʨʷʥʠʢʘ ð ʚʝʩʴʤʘ ʵʬʬʝʢʪʠʚʥʦʝ ʩʨʝʜʩʪʚʦ ʟʘʱʠʪʳ. 

ɽʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʙʠʪʢʦʠʥ ʩ ʵʪʦʡ ʩʪʦʨʦʥʳ ð ʘ ʥʝ ʧʨʦʩʪʦ ʢʘʢ ʥʦʚʫʶ, ʥʝʧʨʠʚʳʯʥʫʶ 

ʜʝʥʝʞʥʫʶ ʝʜʠʥʠʮʫ, ʢʦʪʦʨʫʶ ʢʦʤʧʴʶʪʝʨʥʳʝ ʛʠʢʠ ʧʦʯʝʤʫ-ʪʦ ʩʯʠʪʘʶʪ ʭʦʨʦʰʝʡ ʟʘʤʝʥʦʡ ʜʦʣʣʘʨʫ, 

ʝʚʨʦ ʠʣʠ ʠʝʥʝ, ð ʩʪʘʥʦʚʠʪʩʷ ʦʯʝʚʠʜʝʥ ʧʦʜʣʠʥʥʳʡ ʤʘʩʰʪʘʙ ʠʟʦʙʨʝʪʝʥʠʷ ʅʘʢʘʤʦʪʦ. 

ʂʨʠʧʪʦʚʘʣʶʪʘ ʙʠʪʢʦʠʥ (ʩʦ ʩʪʨʦʯʥʦʡ ʙʫʢʚʳ çʙè) ð ʵʪʦ ʧʨʝʞʜʝ ʚʩʝʛʦ ʮʝʥʥʦʩʪʴ, ʢʦʪʦʨʦʡ 

ʚʦʟʥʘʛʨʘʞʜʘʶʪʩʷ ʣʶʜʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʠʩʪʝʤʳ ɹʠʪʢʦʠʥ (ʩ ʧʨʦʧʠʩʥʦʡ ʙʫʢʚʳ 

çɹè). ɽʝ ʩʫʪʴ ʠ ʛʣʘʚʥʦʝ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ ʠʤʝʥʥʦ ʚ ʵʪʦʤ, ʘ ʥʝ ʚ ʥʘʜʝʞʜʝ, ʯʪʦ ʦʜʥʘʞʜʳ ʦʥʘ ʩʪʘʥʝʪ 

ʧʦʚʩʝʜʥʝʚʥʳʤ ʩʨʝʜʩʪʚʦʤ ʦʧʣʘʪʳ. ʊʘʢʦʝ ʧʦʦʱʨʝʥʠʝ ʟʘʩʪʘʚʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʯʝʩʪʥʦ 

ʬʠʢʩʠʨʦʚʘʪʴ ʠ ʧʦʜʪʚʝʨʞʜʘʪʴ ʦʙʤʝʥ ʮʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ, ʘ ʙʝʟ ʥʝʛʦ ʦʪʢʨʳʪʳʡ ʨʘʩʧʨʝʜʝʣʝʥʥʳʡ 

ʨʝʝʩʪʨ ʉʘʪʦʰʠ ʧʨʦʩʪʦ ʥʝ ʩʤʦʛ ʙʳ ʨʘʙʦʪʘʪʴ. 

ʂʦʥʝʯʥʦ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʩʠʩʪʝʤʘ ʞʠʣʘ ʠ ʨʘʟʚʠʚʘʣʘʩʴ, ʤʘʡʥʝʨʳ ʜʦʣʞʥʳ ʩʯʠʪʘʪʴ ʙʠʪʢʦʠʥ 

ʮʝʥʥʦʩʪʴʶ ð ʪʦ ʝʩʪʴ ʟʥʘʪʴ, ʯʪʦ ʩʤʦʛʫʪ ʦʙʤʝʥʷʪʴ ʝʛʦ ʥʘ ʜʨʫʛʠʝ ʧʨʠʟʥʘʥʥʳʝ ʮʝʥʥʦʩʪʠ: ʪʦʚʘʨʳ, 

ʫʩʣʫʛʠ, ʬʠʘʪʥʳʝ ʜʝʥʴʛʠ, ʥʘʧʨʠʤʝʨ ʜʦʣʣʘʨʳ. ʏʪʦʙʳ ʧʦʥʷʪʴ, ʧʦʯʝʤʫ ʦʥʠ (ʠ ʤʠʣʣʠʦʥʳ ʣʶʜʝʡ 

ʧʦ ʚʩʝʤʫ ʤʠʨʫ) ʨʝʰʠʣʠ, ʯʪʦ ʙʠʪʢʦʠʥʳ ʯʝʛʦ-ʪʦ ʩʪʦʷʪ, ʩʣʝʜʫʝʪ ʧʦʛʦʚʦʨʠʪʴ ʦ ʪʦʤ, ʢʘʢ 

ʯʝʣʦʚʝʯʝʩʢʠʝ ʩʦʦʙʱʝʩʪʚʘ ʥʘʟʥʘʯʘʶʪ ʩʝʙʝ ʫʥʠʚʝʨʩʘʣʴʥʦʝ ʩʨʝʜʩʪʚʦ ʦʙʤʝʥʘ, ʤʝʨʫ ʩʪʦʠʤʦʩʪʠ 

ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ ʠ ʨʘʩʯʝʪʥʫʶ ʝʜʠʥʠʮʫ ð ʠʥʳʤʠ ʩʣʦʚʘʤʠ, ʜʝʥʴʛʠ. (ɿʘ ʠʩʪʦʨʠʯʝʩʢʠʤ ʤʘʪʝʨʠʘʣʦʤ 

ʤʳ, ʦʧʷʪʴ ʞʝ, ʙʝʟʟʘʩʪʝʥʯʠʚʦ ʦʪʦʰʣʝʤ ʚʘʩ ʢ ʢʥʠʛʝ çʕʧʦʭʘ ʢʨʠʧʪʦʚʘʣʶʪè.) ʅʫʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʚʦʧʨʝʢʠ ʨʘʩʭʦʞʝʤʫ ʤʥʝʥʠʶ ʚʘʣʶʪʝ ʥʝ ʚʩʝʛʜʘ ʪʨʝʙʫʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ð ʙʫʜʴ ʪʦ 

ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʝ ʛʘʨʘʥʪʠʠ ʠʣʠ ʟʦʣʦʪʦʡ ʟʘʧʘʩ. ɽʝ ʥʫʞʥʦ ʣʠʰʴ ʦʬʠʮʠʘʣʴʥʦ ʧʨʠʟʥʘʪʴ ʝʜʠʥʠʮʝʡ 

ʠʟʤʝʨʝʥʠʷ ʮʝʥʥʦʩʪʠ ʠ ʩʨʝʜʩʪʚʦʤ ʧʣʘʪʝʞʘ. ʕʪʦ ʤʦʞʝʪ ʧʦʢʘʟʘʪʴʩʷ ʠʨʨʘʮʠʦʥʘʣʴʥʳʤ, ʚʝʜʴ 

ʤ  rʧʨʠʚʳʢʣʠ ʩʯʠʪʘʪʴ ʜʝʥʴʛʠ ʤʘʪʝʨʠʘʣʴʥʳʤ ʦʙʲʝʢʪʦʤ (ʙʫʤʘʞʥʦʡ ʢʫʧʶʨʦʡ, ʟʦʣʦʪʦʡ ʤʦʥʝʪʦʡ 

ʠ ʧʨ.), ʢʦʪʦʨʳʡ ʢʘʢʠʤ-ʪʦ ʦʙʨʘʟʦʤ ʩʦʜʝʨʞʠʪ ʮʝʥʥʦʩʪʴ ʚ ʩʝʙʝ ʩʘʤʦʤ. ʆʜʥʘʢʦ ʥʘ ʜʝʣʝ ʣʶʙʘʷ ʚʘʣʶʪʘ 

ʚʩʝʛʦ ʣʠʰʴ ʦʙʦʟʥʘʯʘʝʪ, ʩʠʤʚʦʣʠʟʠʨʫʝʪ ʮʝʥʥʦʩʪʴ, ʧʨʠʧʠʩʘʥʥʫʶ ʝʡ ʢʦʣʣʝʢʪʠʚʥʦʡ ʚʦʣʝʡ ʦʙʱʝʩʪʚʘ. 

ʀʤʝʥʥʦ ʦʙʱʝʩʪʚʦ ʧʦʩʪʘʥʦʚʠʣʦ ʩʯʠʪʘʪʴ ʵʪʫ ʢʫʧʶʨʫ ʠʣʠ ʤʦʥʝʪʫ ʥʦʩʠʪʝʣʝʤ ʮʝʥʥʦʩʪʠ. ʇʦʜʦʙʥʳʡ 

ʩʪʘʪʫʩ ʤʦʞʥʦ ʧʨʠʩʚʦʠʪʴ ʣʶʙʦʤʫ ʩʠʤʚʦʣʫ ʠʣʠ ʦʙʲʝʢʪʫ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʩ ʵʪʠʤ ʩʦʛʣʘʩʥʘ 

ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʦʙʱʝʩʪʚʘ. ʊʘʢ ʠ ʧʨʦʠʟʦʰʣʦ ʩ ʙʠʪʢʦʠʥʦʤ. 
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ʉʪʨʫʢʪʫʨʘ ʨʝʝʩʪʨʘ ʪʘʢʞʝ ʚʘʞʥʘ ʜʣʷ ʩʪʘʪʫʩʘ ʙʠʪʢʦʠʥʘ. ʅʘʢʘʤʦʪʦ ʠʟʥʘʯʘʣʴʥʦ ʟʘʜʫʤʳʚʘʣ ʩʚʦʡ 

ʨʝʝʩʪʨ ʢʘʢ ʧʦʩʪʦʷʥʥʦ ʨʘʩʪʫʱʫʶ, ʥʝʧʨʝʨʳʚʥʫʶ ʮʝʧʴ ʙʣʦʢʦʚ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʦʪʦʙʨʘʞʘʝʪ 

ʛʨʫʧʧʫ ʩʚʷʟʘʥʥʳʭ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʪʨʘʥʟʘʢʮʠʡ, ʧʦʜʪʚʝʨʞʜʝʥʥʳʭ ʚ ʪʝʯʝʥʠʝ ʜʝʩʷʪʠʤʠʥʫʪʥʦʛʦ 

çʥʘʛʨʘʜʥʦʛʦ ʧʝʨʠʦʜʘè. ʆʪʩʶʜʘ ʠ ʚʦʟʥʠʢ ʪʝʨʤʠʥ ñʙʣʦʢʯʝʡʥò, ʢʦʪʦʨʳʡ ʪʘʢ ʧʦʣʶʙʠʣʩʷ 

ʥʘʯʘʣʴʥʠʢʘʤ IT-ʦʪʜʝʣʦʚ. (ʅʘʜʦ ʩʢʘʟʘʪʴ, ʩʣʦʚʦ çʙʣʦʢʯʝʡʥè ʚʦʦʙʱʝ ʥʝ ʫʧʦʪʨʝʙʣʷʣʦʩʴ ʚ ʧʝʨʚʦʡ 

ʚʝʨʩʠʠ ʨʘʙʦʯʝʡ ʙʨʦʰʶʨʳ ʅʘʢʘʤʦʪʦ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝʪ ʧʨʠʯʠʥ ʦʪʜʘʚʘʪʴ ʩʠʩʪʝʤʝ ɹʠʪʢʦʠʥ 

ʵʢʩʢʣʶʟʠʚʥʦʝ ʧʨʘʚʦ ʥʘ ʵʪʦʪ ʪʝʨʤʠʥ.) 

ɺ ʪʝʯʝʥʠʝ ʜʝʩʷʪʠ ʤʠʥʫʪ ʢʘʞʜʳʡ ʤʘʡʥʝʨ, ʚʦʚʣʝʯʝʥʥʳʡ ʚ ʩʦʩʪʷʟʘʥʠʝ ʟʘ ʙʠʪʢʦʠʥʳ, 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʦʙʠʨʘʝʪ ʥʦʚʳʝ ʚʭʦʜʷʱʠʝ ʪʨʘʥʟʘʢʮʠʠ ʠ çʫʢʣʘʜʳʚʘʝʪè ʠʭ ʚ ʩʦʙʩʪʚʝʥʥʳʡ ʙʣʦʢ. 

ɼʝʪʘʣʠ ʢʘʞʜʦʡ ʪʨʘʥʟʘʢʮʠʠ ð ʜʘʪʘ, ʚʨʝʤʷ, ʘʜʨʝʩʘ ʦʪʧʨʘʚʠʪʝʣʷ ʠ ʧʦʣʫʯʘʪʝʣʷ, ʩʫʤʤʘ ʧʝʨʝʚʦʜʘ 

ʠ ʪ. ʜ. ð ʬʠʢʩʠʨʫʶʪʩʷ ʠ ʧʨʦʛʦʥʷʶʪʩʷ ʯʝʨʝʟ ʦʩʦʙʳʡ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʡ ʘʣʛʦʨʠʪʤ, ʯʪʦʙʳ 

ʧʦʣʫʯʠʪʴ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʭʝʰ ð ʩʪʨʦʢʫ ʠʟ ʙʫʢʚʝʥʥʳʭ ʠ ʮʠʬʨʦʚʳʭ ʩʠʤʚʦʣʦʚ. ɸʣʛʦʨʠʪʤ 

ʭʝʰʠʨʦʚʘʥʠʷ ʤʦʞʝʪ ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʣʶʙʦʝ ʧʨʦʠʟʚʦʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʘʥʥʳʭ (ʚʭʦʜʥʦʡ ʤʘʩʩʠʚ) 

ʚ ʩʪʨʦʢʫ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʜʣʠʥʳ, ʪʝʤ ʩʘʤʳʤ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʧʦʜʪʚʝʨʞʜʘʷ ʩʫʱʝʩʪʚʦʚʘʥʠʝ 

ʠʩʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ɺʣʘʜʝʷ ʜʘʥʥʳʤʠ ʦ ʪʨʘʥʟʘʢʮʠʠ, ʣʶʙʦʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʦʙʨʘʙʦʪʘʪʴ ʠʭ 

ʩ ʧʦʤʦʱʴʶ ʪʦʛʦ ʞʝ ʘʣʛʦʨʠʪʤʘ, ʯʪʦʙʳ ʧʦʜʪʚʝʨʜʠʪʴ, ʯʪʦ ʩʦʟʜʘʪʝʣʴ ʦʨʠʛʠʥʘʣʴʥʦʛʦ ʭʝʰʘ ʚʣʘʜʝʣ 

ʪʝʤʠ ʞʝ ʜʘʥʥʳʤʠ. 

ʂʣʶʯʝʚʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʭʝʰ-ʢʦʜʦʚ ð ʠʭ ʩʚʝʨʭʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʠʟʤʝʥʝʥʠʷʤ ʚʭʦʜʥʦʛʦ 

ʤʘʩʩʠʚʘ. ʅʘʧʨʠʤʝʨ, ʤʳ ʦʙʨʘʙʦʪʘʣʠ ʪʝʢʩʪ ʧʨʝʜʳʜʫʱʝʛʦ ʘʙʟʘʮʘ ʩ ʧʦʤʦʱʴʶ SHA-256 ð 

ʘʣʛʦʨʠʪʤʘ, ʥʘ ʢʦʪʦʨʦʤ ʧʦʩʪʨʦʝʥ ʙʠʪʢʦʠʥ-ʤʘʡʥʠʥʛ, ð ʠ ʧʦʣʫʯʠʣʠ ʩʣʝʜʫʶʱʫʶ ʩʪʨʦʢʫ: 

63f48074e26b1dcd6ec26be74b35e49bd31a36f849033bdee4194b6be8505fd9 

ɽʩʣʠ ʤʳ ʚʩʝʛʦ-ʥʘʚʩʝʛʦ ʫʜʘʣʠʤ ʧʦʩʣʝʜʥʶʶ ʪʦʯʢʫ ʚ ʘʙʟʘʮʝ ʠ ʧʦʚʪʦʨʠʤ ʧʨʦʮʝʩʩ, ʘʣʛʦʨʠʪʤ 

ʩʛʝʥʝʨʠʨʫʝʪ ʫʞʝ ʩʦʚʝʨʰʝʥʥʦ ʠʥʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ: 

8f5967a42c6dc39757c2e6be4368c6c5f06647cc3c73d3aa2c0abdec3c6007a5 

ʊʝʧʝʨʴ ʧʨʝʜʩʪʘʚʠʤ, ʯʪʦ ʥʝʢʠʡ ʟʣʦʫʤʳʰʣʝʥʥʠʢ ʨʝʰʠʣ ʧʦʪʠʭʦʥʴʢʫ ʠʟʤʝʥʠʪʴ ʜʘʥʥʳʝ 

ʪʨʘʥʟʘʢʮʠʠ. ɽʩʣʠ ʦʥ ʭʦʪʴ ʥʝʤʥʦʛʦ ʧʦʜʧʨʘʚʠʪ ʟʘʧʠʩʴ, ʦʩʪʘʣʴʥʳʝ ʤʘʡʥʝʨʳ ʥʝʤʝʜʣʝʥʥʦ ʧʦʡʤʫʪ, 

ʯʪʦ ʥʦʚʳʡ ʭʝʰ ʥʝ ʩʦʚʧʘʜʘʝʪ ʩ ʪʝʤ, ʢʦʪʦʨʳʡ ʦʪʨʘʞʝʥ ʚ ʠʭ ʚʝʨʩʠʠ ʙʣʦʢʯʝʡʥʘ, ʠ ʦʪʚʝʨʛʥʫʪ 

ʠʟʤʝʥʝʥʠʷ. ɺʦʪ ʧʦʯʝʤʫ ʬʫʥʢʮʠʷ ʭʝʰʠʨʦʚʘʥʠʷ ʪʘʢ ʚʘʞʥʘ ʜʣʷ ʟʘʱʠʪʳ ʨʝʝʩʪʨʘ. 

ʂʨʦʤʝ ʪʦʛʦ, ʤʳ ʤʦʞʝʤ ʦʙʲʝʜʠʥʠʪʴ ʜʚʘ ʭʝʰʘ ʠ ʧʦʣʫʯʠʪʴ ʢʦʥʝʯʥʳʡ, ʠʣʠ ʢʦʨʥʝʚʦʡ, ʭʝʰ, 

ʩʦʜʝʨʞʘʱʠʡ ʚ ʩʝʙʝ ʦʙʘ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʜʘʥʥʳʭ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʤʦʞʥʦ ʧʦʚʪʦʨʷʪʴ ʜʦ 

ʙʝʩʢʦʥʝʯʥʦʩʪʠ, ʩʦʟʜʘʚʘʷ ʭʝʰʠ ʭʝʰʝʡ ʭʝʰʝʡ ʚ ʚʠʜʝ ʜʨʝʚʦʚʠʜʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʠʟʚʝʩʪʥʦʡ ʢʘʢ ʜʝʨʝʚʦ 

ʄʝʨʢʣʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʨʘʥʟʘʢʮʠʠ ʚʥʫʪʨʠ ʢʘʞʜʦʛʦ ʙʣʦʢʘ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠ ʩʚʷʟʳʚʘʶʪʩʷ 

ʤʝʞʜʫ ʩʦʙʦʡ. 

ɹʠʪʢʦʠʥ ʚʳʚʦʜʠʪ ʵʪʫ ʩʚʷʟʫʶʱʫʶ ʬʫʥʢʮʠʶ ʥʘ ʥʦʚʳʡ ʫʨʦʚʝʥʴ. ʉ ʧʦʤʦʱʴʶ ʜʨʫʛʦʛʦ ʘʣʛʦʨʠʪʤʘ 

ʭʝʰʠʨʦʚʘʥʠʷ ʤʘʡʥʝʨ-ʧʦʙʝʜʠʪʝʣʴ ʧʨʠʚʷʟʳʚʘʝʪ ʩʚʦʡ ʚʥʦʚʴ ʩʦʟʜʘʥʥʳʡ ʙʣʦʢ ʢ ʧʨʝʜʳʜʫʱʝʤʫ, ʯʪʦ 

ʧʨʝʚʨʘʱʘʝʪ ʚʝʩʴ ʙʣʦʢʯʝʡʥ ʚ ʙʝʩʢʦʥʝʯʥʫʶ, ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʩʚʷʟʘʥʥʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

ʭʝʰʠʨʦʚʘʥʥʳʭ ʪʨʘʥʟʘʢʮʠʡ, ʚʦʩʭʦʜʷʱʫʶ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ ʧʝʨʚʠʯʥʦʤʫ ʙʣʦʢʫ ʦʪ 3 ʷʥʚʘʨʷ 

2009 ʛʦʜʘ. ɽʩʣʠ ʚʥʝʩʪʠ ʠʩʧʨʘʚʣʝʥʠʝ, ʩʢʘʞʝʤ, ʚ ʪʨʘʥʟʘʢʮʠʶ ʦʪ 15 ʷʥʚʘʨʷ 2011 ʛʦʜʘ, ʠʟʤʝʥʠʪʩʷ ʚʩʷ 

ʮʝʧʦʯʢʘ ʭʝʰʠʨʦʚʘʥʥʳʭ ʟʘʧʠʩʝʡ, ʩʜʝʣʘʥʥʳʭ ʟʘ ʧʦʩʣʝʜʫʶʱʠʝ ʩʝʤʴ ʣʝʪ. ɺ ʢʘʢʦʤ-ʪʦ ʩʤʳʩʣʝ ʵʪʦ 

ʥʘʧʦʤʠʥʘʝʪ ʦʢʨʘʰʠʚʘʥʠʝ ʢʫʧʶʨ, ʧʨʠʤʝʥʷʝʤʦʝ ʙʘʥʢʘʤʠ ʜʣʷ ʠʭ ʟʘʱʠʪʳ: ʝʩʣʠ ʚʦʨ ʟʘʭʦʯʝʪ 

ʧʦʪʨʘʪʠʪʴ ʤʝʯʝʥʳʝ ʙʘʥʢʥʦʪʳ, ʪʦ ʥʝʤʝʜʣʝʥʥʦ ʠʟʦʙʣʠʯʠʪ ʩʝʙʷ. 

ʅʝʧʨʝʨʳʚʥʘʷ ʟʘʧʠʩʴ ʪʨʘʥʟʘʢʮʠʡ ð ʦʩʥʦʚʘ, ʠʩʧʦʣʴʟʫʝʤʘʷ ʤʘʡʥʝʨʘʤʠ ʜʣʷ ʧʨʦʚʝʨʢʠ 

ʣʝʛʠʪʠʤʥʦʩʪʠ ʦʧʝʨʘʮʠʡ ʚ ʥʦʚʦʤ ʙʣʦʢʝ ʩʯʘʩʪʣʠʚʯʠʢʘ, ʧʦʣʫʯʠʚʰʝʛʦ ʥʘʛʨʘʜʫ ʚ ʙʠʪʢʦʠʥʘʭ. ɽʩʣʠ 

ʤʘʡʥʝʨʳ ʫʜʦʚʣʝʪʚʦʨʝʥʳ ʩʦʜʝʨʞʠʤʳʤ ʙʣʦʢʘ, ʦʥʠ ʩʦʛʣʘʩʷʪʩʷ ʧʨʠʩʦʝʜʠʥʠʪʴ ʢ ʥʝʤʫ ʩʚʦʡ 

ʩʣʝʜʫʶʱʠʡ ʙʣʦʢ ʚ ʩʣʫʯʘʝ ʫʜʘʯʠ ʠ ʚʳʠʛʨʳʰʘ. ɽʩʣʠ ʠʭ ʯʪʦ-ʪʦ ʥʝ ʫʩʪʨʘʠʚʘʝʪ, ʦʥʠ ʧʨʠʩʦʝʜʠʥʷʪ 

ʥʦʚʳʡ ʙʣʦʢ ʢ ʙʦʣʝʝ ʨʘʥʥʝʤʫ, ʚ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʢʦʪʦʨʦʛʦ ʫʙʝʞʜʝʥʳ, ʦʩʪʘʚʣʷʷ ʧʦʜʦʟʨʠʪʝʣʴʥʳʡ 

ʙʣʦʢ ʚ ʦʜʠʥʦʯʝʩʪʚʝ, ʩʣʦʚʥʦ ʩʠʨʦʪʫ. ʊʘʢʠʝ ʚʘʨʠʘʥʪʳ ʨʝʰʝʥʠʷ ʣʝʞʘʪ ʚ ʦʩʥʦʚʝ ʣʦʛʠʢʠ ʢʦʥʩʝʥʩʫʩʘ, 

ʢʦʪʦʨʘʷ ʦʧʠʨʘʝʪʩʷ ʥʘ ʢʨʠʪʝʨʠʡ ʧʦʜ ʥʘʟʚʘʥʠʝʤ çʜʣʠʥʥʝʡʰʘʷ ʮʝʧʴè. ʆʩʥʦʚʥʦʡ ʧʨʠʥʮʠʧ 

ʩʣʝʜʫʶʱʠʡ: ʧʦʢʘ ʥʠ ʦʜʠʥ ʤʘʡʥʝʨ ʥʝ ʟʘʭʚʘʪʠʣ ʙʦʣʝʝ 50 ʧʨʦʮʝʥʪʦʚ ʦʙʱʠʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ 

ʤʦʱʥʦʩʪʝʡ, ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʛʘʨʘʥʪʠʨʫʝʪ, ʯʪʦ ʣʶʙʘʷ ʩʦʤʥʠʪʝʣʴʥʘʷ ʚʝʪʢʘ, ʩʦʟʜʘʥʥʘʷ 

ʢʨʠʤʠʥʘʣʴʥʳʤ ʤʝʥʴʰʠʥʩʪʚʦʤ, ʚʩʢʦʨʝ ʙʝʟʥʘʜʝʞʥʦ ʦʪʩʪʘʥʝʪ ʦʪ çʧʨʘʚʠʣʴʥʦʡè, ʦʜʦʙʨʝʥʥʦʡ 

ʙʦʣʴʰʠʥʩʪʚʦʤ ʮʝʧʦʯʢʠ, ʠ ʦʪʦʤʨʝʪ. ʃʦʚʫʰʢʘ, ʢʦʥʝʯʥʦ ʞʝ, ʚ ʪʦʤ, ʯʪʦ, ʝʩʣʠ ʟʣʦʫʤʳʰʣʝʥʥʠʢʠ 

ʩʫʤʝʶʪ ʟʘʭʚʘʪʠʪʴ ʙʦʣʴʰʝ ʧʦʣʦʚʠʥʳ ʤʦʱʥʦʩʪʝʡ, ʦʥʠ ʧʦʣʫʯʘʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʪʴ ʜʣʠʥʥʝʡʰʫʶ 

ʮʝʧʴ, ʢʦʪʦʨʫʶ ʦʩʪʘʣʴʥʳʝ ʤʘʡʥʝʨʳ ʧʦʥʝʚʦʣʝ ʧʨʠʤʫʪ ʟʘ ʣʝʛʠʪʠʤʥʫʶ. ʆʜʥʘʢʦ, ʢʘʢ ʤʳ ʫʞʝ 
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ʦʙʲʷʩʥʠʣʠ, ʪʘʢʦʡ ʫʨʦʚʝʥʴ ʤʦʱʥʦʩʪʠ ʥʝʧʦʤʝʨʥʦ ʜʦʨʦʛ. ɿʘʱʠʪʘ ʙʠʪʢʦʠʥʘ ʦʙʲʝʜʠʥʷʝʪ ʚ ʩʝʙʝ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʠ ʬʠʥʘʥʩʦʚʳʡ ʬʘʢʪʦʨ. 

ɺ ʵʪʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʧʨʠʥʮʠʧʦʚ ʠ ʢʨʦʝʪʩʷ ʥʦʚʘʪʦʨʩʢʘʷ ʩʫʪʴ ʠʟʦʙʨʝʪʝʥʠʷ ʅʘʢʘʤʦʪʦ ð 

ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ, ʠʟʙʘʚʣʝʥʥʦʛʦ ʦʪ ʮʝʥʟʫʨʳ ʘʨʭʠʚʘ. ɽʩʣʠ ʧʨʠʟʥʘʪʴ, ʯʪʦ ʚʩʝ ʩʠʩʪʝʤʳ 

ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ ʧʨʠʙʣʠʟʠʪʝʣʴʥʳ (ʪʦ ʝʩʪʴ ʘʙʩʦʣʶʪʥʦ ʪʦʯʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʨʝʘʣʴʥʦʩʪʠ 

ʥʝʚʦʟʤʦʞʥʦ), ʪʦ ʥʦʚʘʷ ʩʠʩʪʝʤʘ, ʬʠʢʩʠʨʫʶʱʘʷ ʢʦʣʣʝʢʪʠʚʥʦʝ ʤʥʝʥʠʝ ʩʦʦʙʱʝʩʪʚʘ ʙʝʟ 

ʮʝʥʪʨʘʣʴʥʳʭ ʠʥʩʪʘʥʮʠʡ, ʧʨʝʜʣʘʛʘʝʪ ʩʘʤʳʡ ʦʙʲʝʢʪʠʚʥʳʡ ʤʝʭʘʥʠʟʤ ʦʪʦʙʨʘʞʝʥʠʷ ʠʩʪʠʥʳ ʠʟ ʚʩʝʭ 

ʥʳʥʝ ʠʟʚʝʩʪʥʳʭ. 

ʈʝʰʠʚ ʧʨʦʙʣʝʤʫ ʜʚʦʡʥʦʛʦ ʨʘʩʭʦʜʦʚʘʥʠʷ, ɹʠʪʢʦʠʥ ʟʘʦʜʥʦ ʩʦʟʜʘʣ ʧʦʥʷʪʠʝ çʮʠʬʨʦʚʦʡ ʘʢʪʠʚè. 

ɼʦ ʵʪʦʛʦ ʚʩʝ ʮʠʬʨʦʚʦʝ ʩʣʠʰʢʦʤ ʣʝʛʢʦ ʚʦʩʧʨʦʠʟʚʦʜʠʣʦʩʴ, ʯʪʦʙʳ ʩʯʠʪʘʪʴʩʷ ʩʦʙʩʪʚʝʥʥʦʩʪʴʶ, 

ʠʤʫʱʝʩʪʚʦʤ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʮʠʬʨʦʚʳʝ ʧʨʦʜʫʢʪʳ ʚʨʦʜʝ ʤʫʟʳʢʘʣʴʥʳʭ ʟʘʧʠʩʝʡ ʠ ʬʠʣʴʤʦʚ 

ʦʙʳʯʥʦ ʧʨʦʜʘʶʪʩʷ ʩ ʣʠʮʝʥʟʠʝʡ ʠ ʧʨʘʚʦʤ ʜʦʩʪʫʧʘ, ʘ ʥʝ ʧʨʘʚʦʤ ʩʦʙʩʪʚʝʥʥʦʩʪʠ. ʀʩʢʣʶʯʠʚ 

ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʮʝʥʥʦʩʪʝʡ ð ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʙʠʪʢʦʠʥʦʚ, ð ʩʠʩʪʝʤʘ ʅʘʢʘʤʦʪʦ 

ʥʘʨʫʰʠʣʘ ʧʨʠʚʳʯʥʦʝ ʧʦʣʦʞʝʥʠʝ ʚʝʱʝʡ, ʩʦʟʜʘʚ ʮʠʬʨʦʚʫʶ ʫʥʠʢʘʣʴʥʦʩʪʴ. ʕʪʦʪ ʧʨʠʥʮʠʧ ʢʨʘʡʥʝ 

ʚʘʞʝʥ ʜʣʷ ʦʮʝʥʢʠ ʙʠʪʢʦʠʥʘ ʢʘʢ ʚʘʣʶʪʳ ʠ ʜʣʷ ʧʨʦʯʠʭ ʢʨʠʧʪʦʘʢʪʠʚʦʚ, ʢʦʪʦʨʳʝ ʧʦʷʚʠʣʠʩʴ ʯʫʪʴ 

ʧʦʟʞʝ. 

ʆʜʥʘʢʦ ʭʦʪʷ ɹʠʪʢʦʠʥ ʠ ʧʨʝʚʦʩʭʦʜʠʪ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʩʠʩʪʝʤʳ, ʦʥ ʧʦʢʘ ʜʘʣʝʢ ʦʪ ʩʦʚʝʨʰʝʥʩʪʚʘ. 

ʅʠʯʪʦ ʥʝ ʧʨʦʷʚʠʣʦ ʵʪʦ ʩʪʦʣʴ ʷʚʥʦ, ʢʘʢ ʚʥʫʪʨʝʥʥʠʡ ʢʦʥʬʣʠʢʪ ʧʦ ʧʦʚʦʜʫ, ʢʘʟʘʣʦʩʴ ʙʳ, ʤʝʣʢʦʛʦ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʚʦʧʨʦʩʘ. ʇʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʨʘʩʢʦʣ ʥʘʯʘʣʩʷ ʩ ʥʝʙʦʣʴʰʠʭ ʨʘʟʥʦʛʣʘʩʠʡ, ʥʦ ʙʳʩʪʨʦ 

ʧʝʨʝʨʦʩ ʚ ʧʦʣʥʦʮʝʥʥʫʶ ʙʦʨʴʙʫ ʟʘ ʢʦʥʪʨʦʣʴ ʚ ʩʠʩʪʝʤʝ, ʢʦʪʦʨʘʷ ʟʘʜʫʤʳʚʘʣʘʩʴ ʢʘʢ ʘʙʩʦʣʶʪʥʦ 

ʥʝʟʘʚʠʩʠʤʘʷ. ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ʫʧʨʘʚʣʷʪʴ ɹʠʪʢʦʠʥʦʤ ʥʝ ʟʥʘʯʠʪ ʧʨʦʩʪʦ ʚʝʩʪʠ ʨʝʝʩʪʨ. ɺʦʧʨʦʩ 

ʢʘʩʘʣʩʷ ʫʧʨʘʚʣʝʥʠʷ ʩʦʦʙʱʝʩʪʚʦʤ. ʅʘʩʪʘʣʦ ʚʨʝʤʷ ʧʦʣʠʪʠʢʠ. 

çɻʨʘʞʜʘʥʩʢʘʷ ʚʦʡʥʘè ɹʠʪʢʦʠʥʘ 
ʉʝʨʴʝʟʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʢʦʜʝ ð ʠʟʚʝʯʥʘʷ ʧʨʦʙʣʝʤʘ ʦʪʢʨʳʪʳʭ ʧʨʦʝʢʪʦʚ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʪʘʢʠʭ, 

ʢʘʢ ɹʠʪʢʦʠʥ. ʋ ʥʠʭ ʥʝʪ ʧʨʠʟʥʘʥʥʦʛʦ ʨʫʢʦʚʦʜʠʪʝʣʷ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʨʘʟʨʝʰʘʪʴ ʩʧʦʨʳ, ʢ ʪʦʤʫ ʞʝ 

ʚ ʫʩʣʦʚʠʷʭ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʡ ʘʥʦʥʠʤʥʦʩʪʠ ʥʝʚʦʟʤʦʞʥʦ ʜʘʞʝ ʧʦʥʷʪʴ, ʩ ʢʝʤ ʠʤʝʥʥʦ 

ʪ rʩʧʦʨʠʰʴ ʠ ʢʘʢʦʚ ʩʪʘʪʫʩ ʵʪʦʛʦ ʯʝʣʦʚʝʢʘ ʚ ʩʠʩʪʝʤʝ. ʇʨʠ ʵʪʦʤ ʧʨʝʜʤʝʪ ʩʧʦʨʘ ð ʚʧʦʣʥʝ 

ʨʝʘʣʴʥʳʝ, ʩʦʣʠʜʥʳʝ ʩʫʤʤʳ. ʃʶʙʦʝ ʥʦʚʰʝʩʪʚʦ ʤʦʞʝʪ ʧʦʚʣʠʷʪʴ ʥʘ ʮʝʥʥʦʩʪʴ ʢʨʠʧʪʦʚʘʣʶʪʳ. 

ʉʣʦʚʦʤ, ʩʠʪʫʘʮʠʷ ʚʟʨʳʚʦʦʧʘʩʥʘʷ. ʀ ʢʦʥʝʯʥʦ ʞʝ, ʚʟʨʳʚʳ ʧʨʦʠʩʭʦʜʷʪ, ʧʦʨʦʞʜʘʷ ʜʣʠʪʝʣʴʥʳʝ, 

ʦʞʝʩʪʦʯʝʥʥʳʝ ʜʠʩʢʫʩʩʠʠ. 

ʇʦʚʦʜʦʤ ʜʣʷ ʩʘʤʦʛʦ ʩʝʨʴʝʟʥʦʛʦ ʢʦʥʬʣʠʢʪʘ ʧʦʩʣʫʞʠʣ ʥʝʙʦʣʴʰʦʡ ʬʨʘʛʤʝʥʪ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʢʦʜʘ ð ʤʘʢʩʠʤʘʣʴʥʳʡ ʦʙʲʝʤ ʜʘʥʥʳʭ, ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʜʣʷ ʢʘʞʜʦʛʦ ʙʣʦʢʘ ʚ ʮʝʧʦʯʢʝ. ʉ 2010 ʛʦʜʘ 

ʦʥ ʦʛʨʘʥʠʯʠʚʘʣʩʷ ʦʜʥʠʤ ʤʝʛʘʙʘʡʪʦʤ. ʕʪʦʪ ʣʠʤʠʪ ʦʟʥʘʯʘʣ, ʯʪʦ ʚ ʩʠʩʪʝʤʝ ɹʠʪʢʦʠʥʘ ʤʦʞʥʦ 

ʩʦʚʝʨʰʘʪʴ ʥʝ ʙʦʣʝʝ ʩʝʤʠ ʪʨʘʥʟʘʢʮʠʡ ʚ ʩʝʢʫʥʜʫ ð ʩʝʨʴʝʟʥʳʡ ʥʝʜʦʩʪʘʪʦʢ ʚ ʛʣʘʟʘʭ ʧʨʦʚʘʡʜʝʨʦʚ, 

ʢʦʪʦʨʳʝ ʥʘʜʝʷʣʠʩʴ, ʯʪʦ ɹʠʪʢʦʠʥ ʩʤʦʞʝʪ ʢʦʥʢʫʨʠʨʦʚʘʪʴ ʩ ʧʣʘʪʝʞʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʚʨʦʜʝ Visa, 

ʦʙʨʘʙʘʪʳʚʘʶʱʠʤʠ ʦʢʦʣʦ 65 ʪʳʩʷʯ ʪʨʘʥʟʘʢʮʠʡ ʚ ʩʝʢʫʥʜʫ [2]. 

ʂ 2016 ʛʦʜʫ ʢʦʣʠʯʝʩʪʚʦ ʦʧʝʨʘʮʠʡ ʩ ʙʠʪʢʦʠʥʘʤʠ ʚʳʨʦʩʣʦ ʥʘʩʪʦʣʴʢʦ, ʯʪʦ ʫʞʝ ʥʝ ʧʦʟʚʦʣʷʣʦ 

ʫʣʦʞʠʪʴʩʷ ʚ ʦʪʚʝʜʝʥʥʳʡ ʤʝʛʘʙʘʡʪ ʥʘ ʢʘʞʜʳʡ ʙʣʦʢ. ʊʨʘʥʟʘʢʮʠʠ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʣʠ 

ʚʳʧʦʣʥʷʪʴʩʷ ʟʘ ʥʝʩʢʦʣʴʢʦ ʤʠʥʫʪ, ʨʘʩʪʷʛʠʚʘʣʠʩʴ ʥʘ ʯʘʩ, ʘ ʪʦ ʠ ʜʦʣʴʰʝ. ʏʪʦʙʳ ʩʦʢʨʘʪʠʪʴ ʧʝʨʠʦʜ 

ʦʞʠʜʘʥʠʷ, ʧʦʣʴʟʦʚʘʪʝʣʠ ʩʪʘʣʠ ʧʨʝʜʣʘʛʘʪʴ ʤʘʡʥʝʨʘʤ ʧʦʚʳʰʝʥʥʫʶ ʢʦʤʠʩʩʠʶ ʟʘ ʚʢʣʶʯʝʥʠʝ ʠʭ 

ʪʨʘʥʟʘʢʮʠʠ ʚ ʙʣʦʢ. ɺʦʟʥʠʢ ʠʩʢʫʩʩʪʚʝʥʥʦ ʩʦʟʜʘʥʥʳʡ çʨʳʥʦʢ ʢʦʤʠʩʩʠʦʥʥʳʭè, ʠ ʧʦʣʴʟʦʚʘʪʝʣʠ 

ʥʘʯʘʣʠ ʢʦʥʢʫʨʠʨʦʚʘʪʴ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. ʂ ʠʶʥʶ 2017 ʛʦʜʘ ʩʨʝʜʥʷʷ ʢʦʤʠʩʩʠʷ ʚ ʩʠʩʪʝʤʝ ɹʠʪʢʦʠʥ 

ʜʦʩʪʠʛʘʣʘ ʧʷʪʠ ʜʦʣʣʘʨʦʚ, ʯʪʦ ʚʧʦʣʥʝ ʚʳʛʦʜʥʦ ʧʨʠ ʧʝʨʝʚʦʜʝ 20 ʪʳʩʷʯ  ʜʦʣʣʘʨʦʚ, ʥʦ ʥʝʜʦʧʫʩʪʠʤʦ 

ʧʨʠ ʦʧʣʘʪʝ ʯʘʰʢʠ ʢʦʬʝ ʟʘ ʜʚʘ ʜʦʣʣʘʨʘ [3]. ʈʘʩʭʦʜʳ ʣʦʞʠʣʠʩʴ ʥʘ ʧʣʝʯʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ 

ʩʪʘʥʦʚʠʣʠʩʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʧʨʠʙʳʣʠ ʜʣʷ ʤʘʡʥʝʨʦʚ, ʧʦʤʠʤʦ ʦʙʳʯʥʦʛʦ 

ʚʦʟʥʘʛʨʘʞʜʝʥʠʷ ʚ 12,5 ʙʠʪʢʦʠʥʘ ʟʘ ʙʣʦʢ. ʄʘʡʥʝʨʳ ʥʝʦʞʠʜʘʥʥʦ ʦʢʘʟʘʣʠʩʴ ʚ ʨʦʣʠ ʪʝʭ ʩʘʤʳʭ 

ʙʘʥʢʠʨʦʚ-ʧʦʩʨʝʜʥʠʢʦʚ, ʦʪ ʢʦʪʦʨʳʭ ʩʪʨʝʤʠʣʠʩʴ ʠʟʙʘʚʠʪʴʩʷ ʩʦʟʜʘʪʝʣʠ ʢʨʠʧʪʦʚʘʣʶʪʳ. ʉ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʧʦʟʠʮʠʦʥʠʨʫʝʤʘʷ ʢʘʢ ʦʪʢʨʳʪʘʷ ʠ ʙʝʟʙʘʨʴʝʨʥʘʷ ʩʠʩʪʝʤʘ ʪʝʧʝʨʴ ʩʪʘʚʠʣʘ 

ʠʤ ʧʨʝʛʨʘʜʳ ʥʘ ʢʘʞʜʦʤ ʰʘʛʫ. 

ʄʥʦʛʠʝ ʩʪʘʨʪʘʧʳ, ʠʟʙʨʘʚʰʠʝ ɹʠʪʢʦʠʥ ʢʘʢ ʧʣʘʪʬʦʨʤʫ ʜʣʷ ʙʠʟʥʝʩʘ ð ʥʘʧʨʠʤʝʨ, ʵʣʝʢʪʨʦʥʥʳʝ 

ʢʦʰʝʣʴʢʠ ʠ ʦʙʤʝʥʥʳʝ ʩʝʨʚʠʩʳ, ð ʞʘʣʦʚʘʣʠʩʴ ʥʘ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʙʳʩʪʨʦ ʠ ʢʘʯʝʩʪʚʝʥʥʦ ʧʨʦʚʝʩʪʠ 

ʪʨʘʥʟʘʢʮʠʠ ʢʣʠʝʥʪʦʚ. çʗ ʩʪʘʣ ʜʦʚʝʨʝʥʥʦʡ ʪʨʝʪʴʝʡ ʩʪʦʨʦʥʦʡè, ð ʛʦʨʴʢʦ ʰʫʪʠʣ ʋʠʥʯʝʩ ʂʘʟʘʨʝʩ, 

ʉɽʆ ʢʘʩʪʦʜʠʘʣʴʥʦʡ ʩʣʫʞʙʳ çʍʘʨʦè [4], ʠʤʝʷ ʚ ʚʠʜʫ, ʯʪʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʝʛʦ ʢʦʤʧʘʥʠʠ ʩ 
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ʢʣʠʝʥʪʘʤʠ ʯʘʩʪʦ ʧʨʠʭʦʜʠʪʩʷ ʩʦʚʝʨʰʘʪʴ çʚʥʝ ʩʠʩʪʝʤʳè, ʘ ʧʦʪʦʤ ʟʘʜʥʠʤ ʯʠʩʣʦʤ ʧʨʦʚʦʜʠʪʴ 

ʪʨʘʥʟʘʢʮʠʠ ʯʝʨʝʟ ʙʣʦʢʯʝʡʥ ɹʠʪʢʦʠʥʘ. 

ʊʨʝʙʦʚʘʣʠʩʴ ʩʨʦʯʥʳʝ ʤʝʨʳ. ʅʝʢʦʪʦʨʳʝ ʧʨʝʜʣʘʛʘʣʠ ʫʚʝʣʠʯʠʪʴ ʝʤʢʦʩʪʴ ʙʣʦʢʘ. ʆʜʥʘʢʦ ʥʝ ʚʩʝ 

ʩʯʠʪʘʣʠ ʥʝʙʦʣʴʰʦʝ ʠʟʤʝʥʝʥʠʝ ʚ ʢʦʜʝ ʣʫʯʰʠʤ ʚʳʭʦʜʦʤ. ʂʨʠʪʠʢʠ ʵʪʦʛʦ ʨʝʰʝʥʠʷ ʫʢʘʟʳʚʘʣʠ ʥʘ ʪʦ, 

ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ ʙʣʦʢʘ ʧʦʪʨʝʙʫʝʪ ʙʦʣʴʰʝ ʧʘʤʷʪʠ, ʘ ʵʪʦ ʩʜʝʣʘʝʪ ʤʘʡʥʠʥʛ ʝʱʝ ʜʦʨʦʞʝ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʥʦʛʠʝ ʤʘʡʥʝʨʳ ʚʳʡʜʫʪ ʠʟ ʠʛʨʳ ʠ ɹʠʪʢʦʠʥ ʦʢʦʥʯʘʪʝʣʴʥʦ ʩʪʘʥʝʪ ʜʦʩʪʦʷʥʠʝʤ 

ʥʝʩʢʦʣʴʢʠʭ ʢʨʫʧʥʳʭ ʠʛʨʦʢʦʚ, ʯʪʦ ʧʦʚʳʩʠʪ ʚʝʨʦʷʪʥʦʩʪʴ ʩʛʦʚʦʨʘ ʚ ʮʝʣʷʭ ʧʦʜʪʘʩʦʚʦʢ. ʅʘ ʧʝʨʚʳʡ 

ʚʟʛʣʷʜ ʢʘʟʘʣʦʩʴ, ʯʪʦ ʦʙʘ ʣʘʛʝʨʷ ʚ ʯʝʤ-ʪʦ ʧʨʘʚʳ. ʇʘʨʪʠʷ çʙʦʣʴʰʦʛʦ ʙʣʦʢʘè ʭʦʪʝʣʘ, ʯʪʦʙʳ ʣʶʙʦʡ 

ʤʦʛ ʩʝʙʝ ʧʦʟʚʦʣʠʪʴ ʨʘʩʧʣʘʯʠʚʘʪʴʩʷ ʙʠʪʢʦʠʥʘʤʠ ʠ ʚʳʩʦʢʘʷ ʢʦʤʠʩʩʠʷ ʥʝ ʤʝʰʘʣʘ ʟʘʧʣʘʪʠʪʴ 

ʟʘ ʯʘʰʢʫ ʢʦʬʝ. ʇʘʨʪʠʷ çʤʘʣʦʛʦ ʙʣʦʢʘè ʭʦʪʝʣʘ ʦʪʩʪʦʷʪʴ ʜʚʘ ʛʣʘʚʥʳʭ ʧʨʠʥʮʠʧʘ ð 

ʜʝʮʝʥʪʨʘʣʠʟʘʮʠʶ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ. ʀʭ ʧʦʟʠʮʠʠ ʙʳʣʠ ʥʝʧʨʠʤʠʨʠʤʳ, ʢ ʪʦʤʫ ʞʝ ʬʠʥʘʥʩʦʚʳʡ 

ʤʘʩʰʪʘʙ ʧʨʦʝʢʪʘ ʪʦʣʴʢʦ ʦʙʦʩʪʨʷʣ ʨʘʟʥʦʛʣʘʩʠʷ. ʀʟ ʥʝʙʦʣʴʰʦʡ ʣʶʙʠʪʝʣʴʩʢʦʡ ʟʘʪʝʠ ɹʠʪʢʦʠʥ 

ʚʳʨʦʩ ʚ ʛʣʦʙʘʣʴʥʫʶ ʩʠʩʪʝʤʫ ʨʳʥʦʯʥʦʡ ʩʪʦʠʤʦʩʪʴʶ ʦʢʦʣʦ 50 ʤʠʣʣʠʘʨʜʦʚ ʜʦʣʣʘʨʦʚ (ʦʩʝʥʴʶ 

2017 ʛʦʜʘ). ɿʘ ʥʝʠʤʝʥʠʝʤ ʚʣʘʜʝʣʴʮʘ ʠʣʠ ʩʦʚʝʪʘ ʜʠʨʝʢʪʦʨʦʚ ʙʳʣʦ ʢʨʘʡʥʝ ʩʣʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ, ʯʴʷ 

ʩʪʨʘʪʝʛʠʷ ʵʬʬʝʢʪʠʚʥʝʝ ʟʘʱʠʪʠʪ ʘʢʪʠʚʳ. 

ʇʨʝʜʣʘʛʘʣʠʩʴ ʨʘʟʣʠʯʥʳʝ ʨʝʰʝʥʠʷ, ʥʦ ʥʠ ʦʜʥʦ ʥʝ ʧʦʤʦʛʘʣʦ ʜʦʩʪʠʯʴ ʢʦʥʩʝʥʩʫʩʘ ð ʩʚʷʪʳʥʠ 

ɹʠʪʢʦʠʥʘ. ʆʪʯʘʩʪʠ ʧʨʦʙʣʝʤʘ ʢʨʳʣʘʩʴ ʚ ʦʪʩʫʪʩʪʚʠʠ ʤʝʭʘʥʠʟʤʦʚ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʠʣʠ ʙʳ 

ʦʧʨʝʜʝʣʠʪʴ ʜʦʣʶ ʩʪʦʨʦʥʥʠʢʦʚ ʢʘʞʜʦʡ ʠʜʝʠ. ʇʩʝʚʜʦʥʠʤʥʘʷ ʩʪʨʫʢʪʫʨʘ ɹʠʪʢʦʠʥʘ, ʙʝʟ ʬʦʨʤʘʣʴʥʳʭ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʢʦʰʝʣʴʢʦʚ, ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʚʩʝʛʦ ʧʨʦʝʢʪʘ ʠ ʛʘʨʘʥʪʠʨʫʝʪ 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ. ʆʜʥʘʢʦ ʦʥʘ ʞʝ ʤʝʰʘʝʪ ʦʨʛʘʥʠʟʦʚʘʪʴ ʛʦʣʦʩʦʚʘʥʠʝ ʧʦ ʢʣʶʯʝʚʳʤ ʚʦʧʨʦʩʘʤ. 

ɹʝʟ ʟʥʘʥʠʷ, ʢʪʦ ʝʩʪʴ ʢʪʦ ʠ ʢʪʦ ʯʝʤ ʚʣʘʜʝʝʪ, ʥʝʚʦʟʤʦʞʥʦ ʫʟʥʘʪʴ ʧʨʝʜʧʦʯʪʝʥʠʷ ʙʦʣʴʰʝʡ ʯʘʩʪʠ 

ʩʦʦʙʱʝʩʪʚʘ, ʚʢʣʶʯʘʶʱʝʛʦ ʨʷʜʦʚʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ, ʠʥʚʝʩʪʦʨʦʚ, 

ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʠ ʤʘʡʥʝʨʦʚ. ɺ ʠʪʦʛʝ ʜʠʩʢʫʩʩʠʷ ʩʚʝʣʘʩʴ ʢ ʧʦʪʦʢʫ ʛʥʝʚʥʳʭ ʢʦʤʤʝʥʪʘʨʠʝʚ 

ʚ ʩʦʮʩʝʪʷʭ. 

ʆʙʝ ʧʘʨʪʠʠ ʙʝʟʥʘʜʝʞʥʦ ʫʚʷʟʣʠ ʚ ʢʦʥʬʣʠʢʪʝ. ʅʘʢʘʣ ʩʪʨʘʩʪʝʡ ʜʦʩʪʠʛ ʘʧʦʛʝʷ ʠ ʧʨʠʚʝʣ ʢ ʪʦʤʫ, 

ʯʪʦ ʙʠʪʢʦʠʥ-ʩʦʦʙʱʝʩʪʚʦ ʥʘ ʩʘʡʪʝ Reddit ʨʘʩʢʦʣʦʣʦʩʴ ʧʦʧʦʣʘʤ ʠ ʟʘʚʝʣʦ ʜʚʝ ʦʪʜʝʣʴʥʳʝ ʚʝʪʢʠ 

ʬʦʨʫʤʘ ʜʣʷ ʢʘʞʜʦʡ ʬʨʘʢʮʠʠ. ʇʦʩʢʦʣʴʢʫ ʧʨʠʤʠʨʝʥʠʝ ʢʘʟʘʣʦʩʴ ʥʝʚʦʟʤʦʞʥʳʤ, ʚʩʝ ʙʦʣʴʰʝ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʪʘʣʦ ʩʢʣʦʥʷʪʴʩʷ ʢ ʤʳʩʣʠ ʦ ʨʘʜʠʢʘʣʴʥʦʤ, ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ ʧʦʯʪʠ ʥʝʚʳʧʦʣʥʠʤʦʤ 

ʨʝʰʝʥʠʠ: ʨʘʟʜʝʣʠʪʴ ʧʦʧʦʣʘʤ ʠ ʩʘʤʫ ʩʝʪʴ ɹʠʪʢʦʠʥʘ. 

ʉʫʪʴ ʠʜʝʠ ʩʚʦʜʠʣʘʩʴ ʢ ʩʦʟʜʘʥʠʶ ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ ʬʦʨʢʘ ɹʠʪʢʦʠʥʘ. çʌʦʨʢè, ʠʣʠ 

ʦʪʚʝʪʚʣʝʥʠʝ, ð ʵʪʦ ʧʨʦʩʪʦ ʥʦʚʘʷ ʚʝʨʩʠʷ ʧʨʦʛʨʘʤʤʳ, ʥʘʧʨʠʤʝʨ Microsoft Word. ʉʫʱʝʩʪʚʫʝʪ ʜʚʘ 

ʚʠʜʘ ʬʦʨʢʦʚ ð ʭʘʨʜʬʦʨʢ ʠ ʩʦʬʪʬʦʨʢ. ʇʨʠ ʩʦʬʪʬʦʨʢʝ ʩʪʘʨʘʷ ʚʝʨʩʠʷ ʧʨʦʛʨʘʤʤʳ ʥʝ ʧʦʜʜʝʨʞʠʚʘʝʪ 

ʥʦʚʳʝ ʦʧʮʠʠ, ʥʦ ʚʩʝ ʞʝ ʩʦʚʤʝʩʪʠʤʘ ʩʦ ʩʚʝʞʝʡ ʚʝʨʩʠʝʡ. ʇʨʠ ʭʘʨʜʬʦʨʢʝ ʥʦʚʘʷ ʧʨʦʛʨʘʤʤʘ ʣʠʰʝʥʘ 

çʦʙʨʘʪʥʦʡ ʩʦʚʤʝʩʪʠʤʦʩʪʠè, ʪʦ ʝʩʪʴ ʥʝ ʨʘʙʦʪʘʝʪ ʩ ʧʨʝʞʥʠʤʠ ʚʝʨʩʠʷʤʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʭʘʨʜʬʦʨʢ 

ʩʪʘʚʠʪ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʝʨʝʜ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʦʙʥʦʚʠʪʴ ʚʩʝ ʇʆ. ʕʪʦ ʥʝ ʩʣʠʰʢʦʤ ʫʜʦʙʥʦ ʜʘʞʝ 

ʚ ʩʣʫʯʘʝ ʪʝʢʩʪʦʚʦʛʦ ʨʝʜʘʢʪʦʨʘ, ʘ ʜʣʷ ʢʨʠʧʪʦʚʘʣʶʪʥʦʡ ʩʠʩʪʝʤʳ ʩʪʘʥʦʚʠʣʦʩʴ ʥʘʩʪʦʷʱʝʡ 

ʧʨʦʙʣʝʤʦʡ, ʧʦʩʢʦʣʴʢʫ ʙʠʪʢʦʠʥʳ ʠʟ ʩʪʘʨʦʡ ʚʝʨʩʠʠ ʢʦʰʝʣʴʢʘ ʥʝʣʴʟʷ ʙʳʣʦ ʧʝʨʝʚʝʩʪʠ ʧʦʣʫʯʘʪʝʣʶ, 

ʫ ʢʦʪʦʨʦʛʦ ʫʩʪʘʥʦʚʣʝʥʘ ʥʦʚʘʷ ʚʝʨʩʠʷ. ɼʚʘ ɹʠʪʢʦʠʥʘ. ɼʚʝ ʚʝʨʩʠʠ ʠʩʪʠʥʳ. 

ɿʘʪʝʤ ʪʚʦʨʯʝʩʢʘʷ ʬʘʥʪʘʟʠʷ ʨʘʟʨʘʙʦʪʯʠʢʘ ɹʠʪʢʦʠʥʘ ʇʠʪʝʨʘ ɺʝʡʣʷ ʧʦʨʦʜʠʣʘ ʘʣʴʪʝʨʥʘʪʠʚʥʦʝ 

ʨʝʰʝʥʠʝ: ʥʝʙʦʣʴʰʦʝ ʦʙʥʦʚʣʝʥʠʝ ʢʦʜʘ ʧʦʜ ʥʘʟʚʘʥʠʝʤ SegWit [5], ʢʦʪʦʨʦʝ ʤʦʞʥʦ ʚʥʝʜʨʠʪʴ 

ʱʘʜʷʱʠʤ ʤʝʪʦʜʦʤ ʩʦʬʪʬʦʨʢʘ. ʕʪʦ ʥʝ ʫʜʚʦʠʣʦ ʙʳ ʣʠʤʠʪ ʙʣʦʢʘ ʢʘʢ ʪʘʢʦʚʦʡ, ʥʦ ʫʚʝʣʠʯʠʣʦ ʙʳ ʝʛʦ 

ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ, ʘ ʟʥʘʯʠʪ, ʧʦʯʪʠ ʫʜʚʦʠʣʦ ʙʳ ʢʦʣʠʯʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ 

ʫʤʝʩʪʠʪʴ ʚ ʦʜʠʥ ʤʝʛʘʙʘʡʪ. ʏʪʦ ʝʱʝ ʚʘʞʥʝʝ, ʦʙʥʦʚʣʝʥʠʝ SegWit ʠʩʧʨʘʚʣʷʣʦ ʜʘʚʥʠʝ ʥʝʜʦʩʪʘʪʢʠ 

ʢʦʜʘ, ʢʦʪʦʨʳʝ ʤʝʰʘʣʠ ʚʥʝʜʨʠʪʴ ʦʯʝʥʴ ʮʝʥʥʦʝ ʥʦʚʦʝ ʠʟʦʙʨʝʪʝʥʠʝ ð ʧʨʦʪʦʢʦʣ  Lightning Network 

(LN). 

ʇʨʦʪʦʢʦʣ LN, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʊʘʜʜʝʫʩʦʤ ɼʨʠʡʷ ʠ ɼʞʦʟʝʬʦʤ ʇʫʥʦʤ, ʧʦʟʚʦʣʠʣ ʙʳ ɹʠʪʢʦʠʥʫ 

ʩʦʨʝʚʥʦʚʘʪʴʩʷ ʚ ʩʢʦʨʦʩʪʠ ʦʧʝʨʘʮʠʡ ʩ ʧʣʘʪʝʞʥʦʡ ʩʠʩʪʝʤʦʡ Visa. ʆʥ ʜʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ 

ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʚʤʝʩʪʥʦ ʧʦʜʧʠʩʘʪʴ ʩʤʘʨʪ-ʢʦʥʪʨʘʢʪ, ʢʦʪʦʨʳʡ ʚʨʝʤʝʥʥʦ ʩʦʟʜʘʩʪ ʜʚʫʥʘʧʨʘʚʣʝʥʥʳʡ 

ʧʣʘʪʝʞʥʳʡ ʢʘʥʘʣ ʜʣʷ ʧʝʨʝʚʦʜʘ ʥʘ ʟʘʨʘʥʝʝ ʩʦʛʣʘʩʦʚʘʥʥʫʶ ʩʫʤʤʫ, ʧʦʩʣʝ ʯʝʛʦ ʦʥʠ ʩʤʦʛʫʪ 

ʧʝʨʝʚʦʜʠʪʴ ʩʨʝʜʩʪʚʘ ʚ ʨʘʤʢʘʭ ʵʪʦʛʦ ʦʛʦʚʦʨʝʥʥʦʛʦ ʙʘʣʘʥʩʘ [6]. ʂʨʦʤʝ ʪʦʛʦ, ʧʦʷʚʠʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʝʨʝʚʦʜʠʪʴ ʩʨʝʜʩʪʚʘ ʪʨʝʪʴʠʤ ʣʠʮʘʤ ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʚʪʦʨʠʯʥʳʭ ʢʘʥʘʣʦʚ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʜʦʣʞʥʘ ʚʦʟʥʠʢʥʫʪʴ ʩʝʪʴ ʧʣʘʪʝʞʥʳʭ ʦʧʝʨʘʮʠʡ, ʢʦʪʦʨʳʝ ʥʝ ʥʫʞʥʦ ʧʦʜʪʚʝʨʞʜʘʪʴ ʚ 

ʙʣʦʢʯʝʡʥʝ ɹʠʪʢʦʠʥʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʩʯʝʟʥʫʪ ʢʦʤʠʩʩʠʠ ʤʘʡʥʝʨʘʤ ʠ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʢʦʣʠʯʝʩʪʚʦ 

ʪʨʘʥʟʘʢʮʠʡ ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ. ʉʤʘʨʪ-ʢʦʥʪʨʘʢʪʳ ʧʨʝʜʦʪʚʨʘʪʷʪ ʦʙʤʘʥ ʤʝʞʜʫ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ, 

ʘ ʙʣʦʢʯʝʡʥ ʧʦʥʘʜʦʙʠʪʩʷ ʪʦʣʴʢʦ ʜʣʷ ʟʘʧʠʩʠ ʠ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʠʪʦʛʦʚʦʛʦ ʙʘʣʘʥʩʘ ʧʨʠ ʦʪʢʨʳʪʠʠ 
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ʠ ʟʘʢʨʳʪʠʠ ʢʘʥʘʣʦʚ. ʆʥ ʩʦʭʨʘʥʠʪʩʷ ʢʘʢ ʛʣʘʚʥʦʝ ʩʚʠʜʝʪʝʣʴʩʪʚʦ ð ʛʘʨʘʥʪʠʷ ʧʦʜʣʠʥʥʦʩʪʠ 

çʚʥʝʩʝʪʝʚʳʭè ʪʨʘʥʟʘʢʮʠʡ ʧʦ ʧʨʦʪʦʢʦʣʫ LN. 

ʄʥʦʛʠʝ ʧʨʦʛʨʘʤʤʠʩʪʳ ʛʦʨʷʯʦ ʧʦʜʜʝʨʞʘʣʠ ʚʥʝʜʨʝʥʠʝ SegWit ʠ Lightning Network ð ʦʩʦʙʝʥʥʦ 

ʨʘʟʨʘʙʦʪʯʠʢʠ Bitcoin Core ʚʨʦʜʝ ʇʠʪʝʨʘ ɺʝʡʣʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʚʣʠʷʪʝʣʴʥʳʤ ʙʠʪʢʦʠʥ-ʩʪʘʨʪʘʧʦʤ 

Blockstream. ʉ ʠʭ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʠʤʝʥʥʦ ʵʪʦʛʦ ʪʨʝʙʦʚʘʣ ʦʪʚʝʪʩʪʚʝʥʥʳʡ ʧʦʜʭʦʜ ʢ ʠʥʥʦʚʘʮʠʠ. ʆʥʠ 

ʩʯʠʪʘʣʠ ʩʚʦʠʤ ʜʦʣʛʦʤ ʠʟʙʝʞʘʪʴ ʨʝʟʢʠʭ, ʯʝʨʝʩʯʫʨ ʤʘʩʰʪʘʙʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʢʦʜʝ ʠ ʩʦʟʜʘʪʴ 

ʧʨʠʣʦʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʦʧʪʠʤʠʟʠʨʦʚʘʣʠ ʙʳ ʨʘʙʦʪʫ ʠʟʥʘʯʘʣʴʥʦʡ ʧʣʘʪʬʦʨʤʳ. ʂʣʘʩʩʠʯʝʩʢʠʡ, 

ʦʩʪʦʨʦʞʥʳʡ ʧʦʜʭʦʜ ʢ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʪʦʢʦʣʦʚ: ʦʩʪʘʚʠʪʴ ʙʘʟʦʚʫʶ ʩʠʩʪʝʤʫ ʧʨʦʩʪʦʡ, ʥʘʜʝʞʥʦʡ 

ʠ ʧʦʯʪʠ ʥʝʧʦʜʚʣʘʩʪʥʦʡ ʠʟʤʝʥʝʥʠʷʤ (ʢʘʢ ʛʦʚʦʨʷʪ ʧʨʦʛʨʘʤʤʠʩʪʳ, çʥʘʤʝʨʝʥʥʦ ʪʫʧʦʡè), ʯʪʦʙʳ 

ʠʥʥʦʚʘʮʠʷ ʧʨʦʠʩʭʦʜʠʣʘ ʥʘ ʫʨʦʚʥʝ ʦʙʥʦʚʣʝʥʠʡ ʠ ʥʘʜʩʪʨʦʝʢ. ʇʨʠ ʙʣʘʛʦʧʦʣʫʯʥʦʤ ʠʩʭʦʜʝ ʤʦʞʥʦ 

ʫʙʠʪʴ ʩʨʘʟʫ ʜʚʫʭ ʟʘʡʮʝʚ: ʦʙʝʩʧʝʯʠʪʴ ʠ ʥʘʜʝʞʥʦʩʪʴ, ʠ ʥʦʚʠʟʥʫ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ ʦʜʥʘ ʚʣʠʷʪʝʣʴʥʘʷ ʛʨʫʧʧʘ ʤʘʡʥʝʨʦʚ, ʚʦʟʛʣʘʚʣʷʝʤʘʷ ʢʠʪʘʡʩʢʦʡ ʢʦʤʧʘʥʠʝʡ 

Bitmain, ʢʦʪʦʨʘʷ ʥʝ ʪʦʣʴʢʦ ʟʘʥʠʤʘʝʪʩʷ ʤʘʡʥʠʥʛʦʤ ʙʠʪʢʦʠʥʦʚ, ʥʦ ʠ ʧʨʦʠʟʚʦʜʠʪ ʜʣʷ ʥʝʛʦ ʚʝʩʴʤʘ 

ʚʦʩʪʨʝʙʦʚʘʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʙʳʣʘ ʢʘʪʝʛʦʨʠʯʝʩʢʠ ʧʨʦʪʠʚ SegWit ʠ LN-ʧʨʦʪʦʢʦʣʘ. ʅʝ ʩʦʚʩʝʤ 

ʧʦʥʷʪʥʦ, ʯʪʦ ʠʤʝʥʥʦ ʪʘʢ ʥʝ ʧʦʥʨʘʚʠʣʦʩʴ ʉɽʆ ʢʦʤʧʘʥʠʠ ʎʟʷʥʴ ɺʫ, ʥʦ ʦʥ ʟʘʢʣʶʯʠʣ ʩʦʶʟ ʩ ʦʜʥʠʤ 

ʠʟ ʧʝʨʚʳʭ ʠʥʚʝʩʪʦʨʦʚ ɹʠʪʢʦʠʥʘ ʈʦʜʞʝʨʦʤ ɺʝʨʦʤ ʠ ʟʘʥʷʣʩʷ ʘʢʪʠʚʥʳʤ ʧʨʦʜʚʠʞʝʥʠʝʤ çʙʦʣʴʰʠʭ 

ʙʣʦʢʦʚè [7]. ɺʦʟʤʦʞʥʦ, ʨʫʢʦʚʦʜʩʪʚʦ Bitmain ʦʧʘʩʘʣʦʩʴ, ʯʪʦ çʚʥʝʩʝʪʝʚʳʝè ʪʝʭʥʦʣʦʛʠʠ Lightning 

ʦʪʥʠʤʫʪ ʫ ʤʘʡʥʝʨʦʚ ʢʨʦʚʥʦ ʟʘʨʘʙʦʪʘʥʥʳʝ ʢʦʤʠʩʩʠʦʥʥʳʝ. ɽʩʪʴ ʠ ʜʨʫʛʘʷ ʚʝʨʩʠʷ: ʪʨʘʥʟʘʢʮʠʠ, 

ʧʨʦʚʝʜʝʥʥʳʝ ʯʝʨʝʟ ʜʚʫʥʘʧʨʘʚʣʝʥʥʳʡ ʢʘʥʘʣ, ʥʝ ʩʪʦʣʴ ʧʨʦʟʨʘʯʥʳ, ʢʘʢ çʩʝʪʝʚʳʝè, ʧʦʵʪʦʤʫ 

ʢʠʪʘʡʩʢʠʝ ʤʘʡʥʝʨʳ ʧʦʙʦʷʣʠʩʴ, ʯʪʦ ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʟʘʧʨʝʪʠʪ ʠʭ ʜʝʷʪʝʣʴʥʦʩʪʴ. ʈʝʧʫʪʘʮʠʷ Bitmain 

ʩʠʣʴʥʦ ʧʦʩʪʨʘʜʘʣʘ, ʢʦʛʜʘ ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʠʥʪʝʛʨʘʣʴʥʳʝ ʩʭʝʤʳ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘ Ant-miner 

ʧʦʩʪʘʚʣʷʣʠʩʴ ʩʪʦʨʦʥʥʠʤ ʤʘʡʥʝʨʘʤ ʩ ʫʷʟʚʠʤʦʩʪʴʶ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʣʘ ʤʘʡʥʝʨʫ-ʧʨʦʠʟʚʦʜʠʪʝʣʶ 

ʚʳʚʝʩʪʠ ʠʟ ʩʪʨʦʷ ʦʙʦʨʫʜʦʚʘʥʠʝ ʢʦʥʢʫʨʝʥʪʘ. ʅʝʤʝʜʣʝʥʥʦ ʟʘʛʦʚʦʨʠʣʠ ʦ ʪʝʦʨʠʠ ʟʘʛʦʚʦʨʘ: Bitmain 

ʧʣʘʥʠʨʫʝʪ ʩʘʙʦʪʠʨʦʚʘʪʴ SegWit. ʂʦʤʧʘʥʠʷ ʦʪʢʨʝʩʪʠʣʘʩʴ ʦʪ ʧʦʜʦʙʥʳʭ ʥʘʤʝʨʝʥʠʡ ʠ ʧʦʦʙʝʱʘʣʘ 

ʫʩʪʨʘʥʠʪʴ ʫʷʟʚʠʤʦʩʪʴ, ʥʦ ʜʦʚʝʨʠʝ ʫʞʝ ʙʳʣʦ ʧʦʜʦʨʚʘʥʦ. 

ʇʨʦʪʠʚʦʩʪʦʷʥʠʝ ʜʣʠʣʦʩʴ ʜʦ ʚʝʩʥʳ 2017 ʛʦʜʘ. ɺ ʢʦʥʮʝ ʢʦʥʮʦʚ ʧʦʩʣʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ 

ʧʨʝʜʣʦʞʝʥʠʡ ʧʦ ʩʦʬʪʬʦʨʢʫ ʠ ʭʘʨʜʬʦʨʢʫ ʛʨʫʧʧʘ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ ʚʦ ʛʣʘʚʝ ʩ ʜʘʚʥʠʤ 

ʙʠʪʢʦʠʥ-ʠʥʚʝʩʪʦʨʦʤ ɹʘʨʨʠ ʉʠʣʙʝʨʪʦʤ ʚʳʙʨʘʣʘ ʢʦʤʧʨʦʤʠʩʩʥʦʝ ʨʝʰʝʥʠʝ ð ʧʨʦʝʢʪ SegWit2x [8], 

ʢʦʪʦʨʳʡ ʧʦʜʜʝʨʞʘʣʠ ʧʦʯʪʠ ʚʩʝ ʢʨʫʧʥʳʝ ʠʛʨʦʢʠ ʙʠʪʢʦʠʥ-ʩʦʦʙʱʝʩʪʚʘ (ʢʨʦʤʝ ʢʦʤʘʥʜʳ 

Blockstream). ʕʪʦ ʙʳʣ ʜʚʫʭʩʪʫʧʝʥʯʘʪʳʡ ʧʣʘʥ ð ʢ ʩʝʨʝʜʠʥʝ ʠʶʣʷ ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ ʫʙʝʜʠʪʴ 

ʭʦʪʷ ʙʳ ʯʘʩʪʴ ʤʘʡʥʝʨʦʚ ʧʨʠʥʷʪʴ ʧʨʦʪʦʢʦʣ SegWit, ʘ ʟʘʪʝʤ, ʚ ʥʦʷʙʨʝ, ʫʚʝʣʠʯʠʪʴ ʦʙʲʝʤ ʙʣʦʢʘ 

ʜʦ ʜʚʫʭ ʤʝʛʘʙʘʡʪʦʚ. ɼʣʷ çʧʘʨʪʠʠ ʙʦʣʴʰʦʛʦ ʙʣʦʢʘè ʵʪʦ ʙʳʣʘ ʚʩʝʛʦ ʣʠʰʴ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʭʨʘʥʠʪʴ 

ʣʠʮʦ, ʚʝʜʴ ʚ ʦʪʢʨʳʪʦʤ ʘʥʦʥʠʤʥʦʤ ʩʦʦʙʱʝʩʪʚʝ ʥʠʢʪʦ ʥʝ ʤʦʛ ʛʘʨʘʥʪʠʨʦʚʘʪʴ, ʯʪʦ ʦʙʝʱʘʥʥʦʝ 

ʫʜʚʦʝʥʠʝ ʦʙʲʝʤʘ ʩʦʩʪʦʠʪʩʷ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʧʣʘʥ ʩʨʘʙʦʪʘʣ. ʅʝʟʘʜʦʣʛʦ ʜʦ ʧʝʨʚʦʛʦ ʥʘʤʝʯʝʥʥʦʛʦ 

ʜʝʜʣʘʡʥʘ ʧʦ SegWit2x ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʙʦʣʝʝ 80 ʧʨʦʮʝʥʪʦʚ ʢʦʤʧʴʶʪʝʨʦʚ ʚ ʩʝʪʠ ʛʦʪʦʚʷʪʩʷ 

ʧʨʠʥʷʪʴ ʧʨʦʪʦʢʦʣ SegWit ʧʦʩʣʝ 31 ʠʶʣʷ ð ʜʦʩʪʘʪʦʯʥʦ, ʯʪʦʙʳ ʧʨʠʟʥʘʪʴ ʜʝʣʦ ʩʜʝʣʘʥʥʳʤ. ʆʜʥʘʢʦ 

ʚ ʧʦʩʣʝʜʥʠʡ ʤʦʤʝʥʪ ʧʦʙʝʜʘ ʢʦʤʘʥʜʳ ʉʠʣʙʝʨʪʘ ʙʳʣʘ ʦʤʨʘʯʝʥʘ. ɺʟʙʫʥʪʦʚʘʚʰʘʷʩʷ ʢʠʪʘʡʩʢʘʷ 

ʛʨʫʧʧʘ (ʚʝʨʦʷʪʥʦ, ʧʦʜʜʝʨʞʠʚʘʝʤʘʷ ʢʦʤʧʘʥʠʝʡ Bitmain) ʟʘʷʚʠʣʘ, ʯʪʦ ʚʩʝ-ʪʘʢʠ ʩʦʟʜʘʩʪ ʩʚʦʡ 

ʭʘʨʜʬʦʨʢ ʙʠʪʢʦʠʥʘ. ʀʪʘʢ, 1 ʘʚʛʫʩʪʘ 2017 ʛʦʜʘ, ʢʦʛʜʘ ʤʥʦʛʠʤ ʫʞʝ ʢʘʟʘʣʦʩʴ, ʯʪʦ ʙʦʣʝʟʥʝʥʥʳʡ 

ʨʘʟʚʦʜ ʤʦʞʥʦ ʧʨʝʜʦʪʚʨʘʪʠʪʴ, ʩʝʪʴ ɹʠʪʢʦʠʥʘ ʨʘʩʢʦʣʦʣʘʩʴ ʧʦʧʦʣʘʤ. 

ɺ ʵʪʦʪ ʜʝʥʴ ʙʳʣʘ ʟʘʧʫʱʝʥʘ ʥʦʚʘʷ ʚʝʨʩʠʷ ʧʦʜ ʥʘʟʚʘʥʠʝʤ Bitcoin Cash; ʵʪʘ ʚʘʣʶʪʘ ʧʦʣʫʯʠʣʘ 

ʦʙʦʟʥʘʯʝʥʠʝ BCH (ʫ ʩʪʘʨʦʛʦ ʙʠʪʢʦʠʥʘ ð ɺʊʉ). ɽʤʢʦʩʪʴ ʙʣʦʢʘ ʚ ʥʦʚʦʡ ʩʠʩʪʝʤʝ ʩʦʩʪʘʚʠʣʘ 8 

ʤʝʛʘʙʘʡʪ. ʂʘʢ ʪʦʣʴʢʦ ʤʘʡʥʝʨʳ ð ʧʨʦʪʠʚʥʠʢʠ SegWit ʥʘʯʘʣʠ ʩʦʟʜʘʚʘʪʴ ʙʣʦʢʠ ʩ ʪʘʢʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ, ʬʦʨʢ ʙʳʣ ʟʘʧʫʱʝʥ. ʕʪʦ ʥʘʧʦʤʠʥʘʣʦ ʨʘʟʜʝʣ ʮʝʥʥʳʭ ʙʫʤʘʛ: ʩ ʬʦʨʤʘʣʴʥʦʡ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʚʩʝ ʜʝʨʞʘʪʝʣʠ ʙʠʪʢʦʠʥʦʚ ʠʤʝʣʠ ʧʨʘʚʦ ʠ ʥʘ ʩʚʦʶ ʚʘʣʶʪʫ, ʠ ʥʘ ʨʘʚʥʫʶ ʜʦʣʶ ʚ ɺʉʅ, ʚʦʪ 

ʪʦʣʴʢʦ ʥʘ ʧʨʘʢʪʠʢʝ ʜʚʝ ʚʘʣʶʪʳ ʙʳʣʠ ʥʝʩʦʚʤʝʩʪʠʤʳ. ɽʩʣʠ ʪʘʢʘʷ ʠʜʝʷ ʨʘʚʥʦʮʝʥʥʳʭ, ʥʦ ʨʘʟʥʳʭ 

ʜʝʥʝʞʥʳʭ ʝʜʠʥʠʮ ʢʘʞʝʪʩʷ ʚʘʤ ʩʪʨʘʥʥʦʡ, ʚʳ ʥʝ ʦʜʠʥʦʢʠ. ɼʣʷ ʙʠʪʢʦʠʥ-ʙʠʨʞ ʦʥʘ ʪʦʞʝ ʙʳʣʘ 

ʚ ʥʦʚʠʥʢʫ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʩʦʛʣʘʩʠʣʠʩʴ ʚʝʩʪʠ ʦʧʝʨʘʮʠʠ ʩ ɺʉʅ, ʦʜʥʘʢʦ ʨʳʥʦʢ ʩ ʪʨʫʜʦʤ 

ʧʝʨʝʚʘʨʠʣ ʨʘʟʜʚʦʝʥʠʝ ʙʠʪʢʦʠʥʘ. ʇʦʥʘʯʘʣʫ ʩʪʦʠʤʦʩʪʴ ʥʦʚʦʡ ʚʝʨʩʠʠ ʧʦʜʩʢʦʯʠʣʘ ʩ 300 

ʜʦ 700 ʜʦʣʣʘʨʦʚ ʟʘ 1 ɺʉʅ, ʥʦ ʟʘʪʝʤ, ʢʦʛʜʘ ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʬʦʨʢ ʧʦʜʜʝʨʞʠʚʘʝʪ ʣʠʰʴ ʦʜʥʘ 

ʢʨʫʧʥʘʷ ʤʘʡʥʠʥʛʦʚʘʷ ʢʦʤʧʘʥʠʷ, ʢʫʨʩ ʫʧʘʣ ʜʦ 200 ʜʦʣʣʘʨʦʚ ʠ ʚ ʪʝʯʝʥʠʝ ʣʝʪʘ 2017 ʛʦʜʘ 

ʦʩʪʘʥʦʚʠʣʩʷ ʫ ʦʪʤʝʪʢʠ 350 ʜʦʣʣʘʨʦʚ. ʊʝʤ ʚʨʝʤʝʥʝʤ ʢʫʨʩ ʠʟʥʘʯʘʣʴʥʦʛʦ ʙʠʪʢʦʠʥʘ ʚʟʤʳʣ ʜʦ ʥʝʙʝʩ, 

ʫʚʝʣʠʯʠʚʰʠʩʴ ʟʘ ʜʚʝ ʥʝʜʝʣʠ ʙʦʣʝʝ ʯʝʤ ʥʘ 50 ʧʨʦʮʝʥʪʦʚ ʠ ʜʦʩʪʠʛʥʫʚ ʨʝʢʦʨʜʥʦʡ ʦʪʤʝʪʢʠ 

ʚ 4400 ʜʦʣʣʘʨʦʚ ʉʐɸ. ʉʫʜʷ ʧʦ ʧʦʚʝʜʝʥʠʶ ʜʚʫʭ ʚʘʣʶʪ ʥʘ ʨʳʥʢʝ, ʩʪʦʨʦʥʥʠʢʠ ʤʘʣʦʛʦ ʙʣʦʢʘ ʠ 

ʧʨʦʪʦʢʦʣʘ SegWit ʧʦʙʝʜʠʣʠ. 
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Bitcoin Cash ʧʦ-ʧʨʝʞʥʝʤʫ ʪʦʨʛʫʝʪʩʷ ʥʘ ʙʠʨʞʘʭ, ʥʦ ʝʤʫ ʷʚʥʦ ʥʝ ʧʦ ʩʠʣʘʤ ʚʳʪʝʩʥʠʪʴ ʧʝʨʚʳʡ 

ʙʠʪʢʦʠʥ. ʏʪʦ ʜʦ ʢʦʤʧʨʦʤʠʩʩʥʦʛʦ ʧʣʘʥʘ SegWit2x, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʛʦ ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ ʫʚʝʣʠʯʠʪʴ 

ʝʤʢʦʩʪʴ ʙʣʦʢʘ ʜʦ ʜʚʫʭ ʤʝʛʘʙʘʡʪ, ʪʦ ʢ ʥʦʷʙʨʶ 2017 ʛʦʜʘ ʦʪ ʥʝʛʦ ʨʝʰʠʣʠ ʦʪʢʘʟʘʪʴʩʷ, ʧʦʩʢʦʣʴʢʫ 

ʧʨʠʡʪʠ ʢ ʧʦʣʥʦʤʫ ʢʦʥʩʝʥʩʫʩʫ ʪʘʢ ʠ ʥʝ ʫʜʘʣʦʩʴ. ʆʜʥʘ ʠʟ ʩʪʦʨʦʥ ʧʦʢʠʥʫʣʘ ʧʦʣʝ ʙʦʷ ʦʩʥʦʚʘʪʝʣʴʥʦ 

ʧʦʪʨʝʧʘʥʥʦʡ, ʪʦʛʜʘ ʢʘʢ ʚʪʦʨʘʷ ʣʠʢʦʚʘʣʘ. ʄʥʦʛʠʤ ʩʪʦʨʦʥʥʠʤ ʥʘʙʣʶʜʘʪʝʣʷʤ ʢʘʟʘʣʦʩʴ, ʯʪʦ ʚʝʩʴ 

ʵʪʦʪ ʭʘʦʩ ʥʝʠʟʙʝʞʥʦ ʧʦʜʦʨʚʝʪ ʨʝʧʫʪʘʮʠʶ ʙʠʪʢʦʠʥʘ: ʢʪʦ ʞʝ ʟʘʭʦʯʝʪ ʠʤʝʪʴ ʜʝʣʦ ʩʦ ʩʪʦʣʴ 

ʥʝʧʨʝʜʩʢʘʟʫʝʤʦʡ ʚʘʣʶʪʦʡ? ʊʝʤ ʥʝ ʤʝʥʝʝ ʠʟʥʘʯʘʣʴʥʘʷ ʚʝʨʩʠʷ ʙʠʪʢʦʠʥʘ ʙʨʘʣʘ ʚʩʝ ʥʦʚʳʝ ʚʳʩʦʪʳ. 

ɹʫʢʚʘʣʴʥʦ ʟʘ ʛʦʜ ʝʝ ʢʫʨʩ ʚʳʨʦʩ ʥʘ 650 ʧʨʦʮʝʥʪʦʚ! 

ʇʦʯʝʤʫ? ɺʦ-ʧʝʨʚʳʭ, ʙʠʪʢʦʠʥ ʧʨʦʰʝʣ ʧʨʦʚʝʨʢʫ ʥʘ ʧʨʦʯʥʦʩʪʴ. ʅʝʩʤʦʪʨʷ ʥʘ çʛʨʘʞʜʘʥʩʢʫʶ 

ʚʦʡʥʫè, ʝʛʦ ʨʝʝʩʪʨ ʫʮʝʣʝʣ. ʀ ʭʦʪʷ ʩʣʦʞʥʦ ʥʘʟʚʘʪʴ ʚʨʘʞʜʫ ʠ ʦʞʝʩʪʦʯʝʥʠʝ ʧʨʝʠʤʫʱʝʩʪʚʦʤ, ʩʘʤ 

ʬʘʢʪ ʪʦʛʦ, ʯʪʦ ʢʦʜ ʪʘʢ ʩʣʦʞʥʦ ʧʝʨʝʧʠʩʘʪʴ, ʘ ʩʠʩʪʝʤʫ ð ʠʟʤʝʥʠʪʴ, ʤʥʦʛʠʝ ʨʘʩʮʝʥʠʣʠ ʢʘʢ ʚʘʞʥʦʝ 

ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʥʘʜʝʞʥʦʩʪʠ ʙʠʪʢʦʠʥʘ. ʅʝʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʢ ʮʝʥʟʫʨʝ ʩʪʘʣʘ ʩʘʤʦʡ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʡ ʯʝʨʪʦʡ ʙʠʪʢʦʠʥʘ; ʠʤʝʥʥʦ ʙʣʘʛʦʜʘʨʷ ʝʡ ʮʠʬʨʦʚʫʶ ʚʘʣʶʪʫ ʥʘʯʘʣʠ ʩʯʠʪʘʪʴ 

ʚʦʟʤʦʞʥʦʡ ʟʘʤʝʥʦʡ ʩʪʘʨʳʤ, ʫʷʟʚʠʤʳʤ ʬʠʘʪʥʳʤ ʩʠʩʪʝʤʘʤ, ʢʦʪʦʨʳʝ ʜʦ ʩʠʭ ʧʦʨ ʧʨʘʚʷʪ ʤʠʨʦʤ. 

ʌʘʢʪʠʯʝʩʢʠ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʥʝʩʧʦʩʦʙʥʦʩʪʴ ʢ ʢʦʤʧʨʦʤʠʩʩʫ ʠ ʵʚʦʣʶʮʠʠ, ʚʳʟʳʚʘʶʱʘʷ ʩʢʝʧʩʠʩ 

ʫ ʤʥʦʛʠʭ ʥʘʙʣʶʜʘʪʝʣʝʡ, ð ʝʜʚʘ ʣʠ ʥʝ ʛʣʘʚʥʦʝ ʜʦʩʪʦʠʥʩʪʚʦ ʙʠʪʢʦʠʥʘ. ʂʘʢ ʠ ʧʨʦʩʪʘʷ, ʥʝʠʟʤʝʥʥʘʷ 

ʦʩʥʦʚʘ ʧʨʦʪʦʢʦʣʘ TCP/IP, ʥʝʧʦʚʦʨʦʪʣʠʚʳʝ ʤʝʭʘʥʠʟʤʳ ʙʠʪʢʦʠʥʘ ʟʘʱʠʱʘʶʪ ʩʠʩʪʝʤʫ ʦʪ ʯʝʨʝʩʯʫʨ 

ʨʝʟʢʠʭ ʧʝʨʝʤʝʥ ʠ ʟʘʢʨʝʧʣʷʶʪ ʠʥʥʦʚʘʮʠʶ ʥʘ ʫʨʦʚʥʝ ʥʘʜʩʪʨʦʝʢ. 

ɽʱʝ ʦʜʠʥ ʫʨʦʢ, ʚʳʥʝʩʝʥʥʳʡ ʠʟ çʨʘʟʜʚʦʝʥʠʷè ʙʠʪʢʦʠʥʘ, ʧʦʢʘʟʘʣ, ʢʫʜʘ ʥʘʧʨʘʚʣʷʶʪʩʷ 

ʜʝʥʝʞʥʳʝ ʧʦʪʦʢʠ ʚ ʫʩʣʦʚʠʷʭ ʢʘʜʨʦʚʦʛʦ ʛʦʣʦʜʘ. ɺʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʦʥʠ ʪʝʢʫʪ ʪʫʜʘ, ʛʜʝ ʩʦʙʠʨʘʶʪʩʷ 

ʣʫʯʰʠʝ ʨʘʟʨʘʙʦʪʯʠʢʠ, ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʘ ʠʥʥʦʚʘʮʠʷ ʠ ʙʫʜʫʪ ʚʦʚʨʝʤʷ ʧʨʦʜʫʤʘʥʳ, ʦʧʨʦʙʦʚʘʥʳ 

ʠ ʧʨʠʥʷʪʳ ʤʝʨʳ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɿʘ ʠʟʥʘʯʘʣʴʥʦʡ ʚʝʨʩʠʝʡ ʙʠʪʢʦʠʥʘ (ɺʊʉ) ʩʪʦʷʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ 

ʪʘʣʘʥʪʳ. çʄʣʘʜʰʝʤʫè ʙʠʪʢʦʠʥʫ ʵʪʦʪ ʯʝʣʦʚʝʯʝʩʢʠʡ ʨʝʩʫʨʩ ʥʝʜʦʩʪʫʧʝʥ, ʧʦʩʢʦʣʴʢʫ ʩʦʦʙʱʝʩʪʚʦ 

ʤʘʡʥʝʨʦʚ-ʧʨʘʛʤʘʪʠʢʦʚ ʥʠʢʦʛʜʘ ʥʝ ʧʨʠʚʣʝʯʝʪ ʢ ʩʝʙʝ ʧʳʣʢʠʭ ʵʥʪʫʟʠʘʩʪʦʚ. ʄʳ ʥʝ ʭʦʪʠʤ ʩʢʘʟʘʪʴ, 

ʯʪʦ ʨʘʟʨʘʙʦʪʯʠʢʠ ʩʪʘʨʰʝʡ ʚʝʪʚʠ ð Bitcoin Core ð ʩʧʣʦʰʴ ʩʚʷʪʳʝ ʧʦʜʚʠʞʥʠʢʠ; ʤʥʦʛʠʝ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʠ ʟʘʩʣʫʞʝʥʥʦ ʦʩʫʜʠʣʠ ʠʭ ʥʝʩʛʦʚʦʨʯʠʚʦʩʪʴ ʚ ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʧʨʦʩʪʦʝ ʠ ʙʳʩʪʨʦʝ 

ʫʚʝʣʠʯʝʥʠʝ ʙʣʦʢʦʚ ʤʦʛʣʦ ʙʳ ʩʥʷʪʴ ʥʘʧʨʷʞʝʥʠʝ ʚ ʩʠʩʪʝʤʝ. ʂ ʪʦʤʫ ʞʝ ʩʫʱʝʩʪʚʫʶʪ ʦʧʘʩʝʥʠʷ, ʯʪʦ 

ʢʦʤʧʘʥʠʷ Blockstream ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʠʥʚʝʩʪʦʨʦʚ ʦʢʘʟʳʚʘʝʪ ʩʣʠʰʢʦʤ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ 

ʥʘ ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ ɹʠʪʢʦʠʥ ð ʜʘʣʝʢʦ ʥʝ ʝʜʠʥʩʪʚʝʥʥʳʡ ʥʦʩʠʪʝʣʴ ʪʝʭʥʦʣʦʛʠʠ ʙʣʦʢʯʝʡʥ. ɺ ʜʝʣʦʚʦʤ 

ʤʠʨʝ ʚʩʝ ʙʦʣʴʰʝ ʢʨʫʧʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʢʘʢ ʬʠʥʘʥʩʦʚʦʛʦ, ʪʘʢ ʠ ʥʝʬʠʥʘʥʩʦʚʦʛʦ ʧʨʦʬʠʣʷ, 

ʠʩʩʣʝʜʫʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʟʘʢʨʳʪʳʭ ʙʣʦʢʯʝʡʥʦʚ. ɺ ʩʠʩʪʝʤʘʭ ʪʘʢʦʛʦ ʨʦʜʘ ʥʝʢʠʡ ʮʝʥʪʨʘʣʴʥʳʡ 

ʦʨʛʘʥ, ʥʘʧʨʠʤʝʨ ʢʦʥʩʦʨʮʠʫʤ ʙʘʥʢʦʚ, ʨʝʰʘʝʪ, ʢʪʦ ʤʦʞʝʪ ʧʨʠʥʷʪʴ ʫʯʘʩʪʠʝ ʚ ʧʨʦʮʝʩʩʝ ʚʘʣʠʜʘʮʠʠ. 

ʕʪʦ ʚʦ ʤʥʦʛʦʤ ʦʪʩʪʫʧʣʝʥʠʝ ʦʪ ʠʜʝʘʣʦʚ ʅʘʢʘʤʦʪʦ, ʧʦʩʢʦʣʴʢʫ ʫʯʘʩʪʥʠʢʠ ʟʘʢʨʳʪʦʡ ʩʠʩʪʝʤʳ ʚʥʦʚʴ 

ʧʦʧʘʜʘʶʪ ʚʦ ʚʣʘʩʪʴ ʜʦʚʝʨʝʥʥʦʡ ʪʨʝʪʴʝʡ ʩʪʦʨʦʥʳ. ʊʘʢʠʝ ʩʝʪʠ ʠʥʦʛʜʘ ʥʘʟʳʚʘʶʪ ʥʝ ʙʣʦʢʯʝʡʥʘʤʠ, 

ʘ çʩʠʩʪʝʤʘʤʠ ʥʘ ʦʩʥʦʚʝ ʙʣʦʢʯʝʡʥʘè ʠʣʠ ʞʝ ʧʨʠʤʝʥʷʶʪ ʢ ʥʠʤ ʦʙʱʠʡ ʪʝʨʤʠʥ çʨʘʩʧʨʝʜʝʣʝʥʥʳʡ 

ʨʝʝʩʪʨè. ʆʜʥʘʢʦ ʦʥʠ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʠʩʧʦʣʴʟʫʶʪ ʤʥʦʛʠʝ ʨʝʚʦʣʶʮʠʦʥʥʳʝ ʥʘʭʦʜʢʠ ɹʠʪʢʦʠʥʘ ʠ 

ʩʧʨʘʚʣʷʶʪʩʷ ʩ ʧʨʦʙʣʝʤʘʤʠ ʜʦʚʝʨʠʷ, ʢʦʪʦʨʳʝ ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʤʦʛʣʠ ʙʳ ʚʦʟʥʠʢʥʫʪʴ ʧʨʠ 

ʦʙʤʝʥʝ ʠʥʬʦʨʤʘʮʠʝʡ ʚ ʩʝʪʠ. ʏʪʦ ʩʘʤʦʝ ʚʘʞʥʦʝ, ʟʘʢʨʳʪʳʝ ʙʣʦʢʯʝʡʥʳ ʥʘʤʥʦʛʦ ʣʝʛʯʝ 

ʤʘʩʰʪʘʙʠʨʦʚʘʪʴ, ʯʝʤ ɹʠʪʢʦʠʥ (ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ), ʪʘʢ ʢʘʢ ʜʣʷ ʵʪʦʛʦ ʥʝ 

ʪʨʝʙʫʝʪʩʷ ʩʦʛʣʘʩʠʝ ʪʳʩʷʯ ʘʥʦʥʠʤʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʦ ʚʩʝʤʫ ʤʠʨʫ; ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʦ ʟʘʨʘʥʝʝ 

ʜʦʛʦʚʦʨʠʪʴʩʷ ʧʦʚʳʰʘʪʴ ʚʳʯʠʩʣʠʪʝʣʴʥʫʶ ʤʦʱʥʦʩʪʴ ʧʦ ʤʝʨʝ ʨʘʟʨʘʩʪʘʥʠʷ ʩʝʪʠ. ʆʜʥʘʢʦ, ʢʘʢ 

ʤ  rʫʚʠʜʠʤ ʚ ʛʣʘʚʝ 6, ʟʘʢʨʳʪʳʝ ʩʠʩʪʝʤʳ ʚ ʩʠʣʫ ʩʚʦʝʡ ʧʨʠʨʦʜʳ ʦʙʣʘʜʘʶʪ ʦʛʨʘʥʠʯʝʥʥʳʤʠ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʜʣʷ ʠʥʥʦʚʘʮʠʠ. 

ʉ ʥʘʰʝʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳ ʦʪʢʨʳʪʳʝ ʙʣʦʢʯʝʡʥʳ. ɺʝʨʦʷʪʥʦ, ʟʘʢʨʳʪʳʝ 

ʩʠʩʪʝʤʳ ð ʥʝʦʙʭʦʜʠʤʘʷ ʧʨʦʤʝʞʫʪʦʯʥʘʷ ʩʪʫʧʝʥʴ ʥʘ ʧʫʪʠ ʢ ʚʥʝʜʨʝʥʠʶ ʦʪʢʨʳʪʳʭ ʨʝʝʩʪʨʦʚ, 

ʦʜʥʘʢʦ ʤʳ ʧʦʣʘʛʘʝʤ, ʯʪʦ ʦʪʢʨʳʪʦʩʪʴ ʠ ʦʙʱʝʜʦʩʪʫʧʥʦʩʪʴ ð ʪʦʪ ʠʜʝʘʣ, ʢ ʢʦʪʦʨʦʤʫ ʥʫʞʥʦ 

ʩʪʨʝʤʠʪʴʩʷ, ʥʝʚʟʠʨʘʷ ʥʘ ʧʦʜʚʦʜʥʳʝ ʢʘʤʥʠ, ʚʳʷʚʣʝʥʥʳʝ çʛʨʘʞʜʘʥʩʢʦʡ ʚʦʡʥʦʡè ɹʠʪʢʦʠʥʘ. ɺʦʪ 

ʧʦʯʝʤʫ ʤʳ ʫʜʝʣʷʝʤ ʦʪʢʨʳʪʳʤ ʩʠʩʪʝʤʘʤ ʪʘʢ ʤʥʦʛʦ ʚʥʠʤʘʥʠʷ ʚ ʵʪʦʡ ʢʥʠʛʝ. 

ʆʪʢʨʳʪʳʝ ʙʣʦʢʯʝʡʥʳ ʪʦʞʝ ʩʪʨʝʤʠʪʝʣʴʥʦ ʵʚʦʣʶʮʠʦʥʠʨʫʶʪ; ʚʦʟʥʠʢʘʶʪ ʥʦʚʳʝ ʤʦʜʝʣʠ, 

ʢʦʪʦʨʳʝ ʧʨʠʟʚʘʥʳ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʥʘʭʦʜʢʠ ɹʠʪʢʦʠʥʘ. ʄʥʦʛʠʝ ʠʟ ʥʠʭ ʧʨʝʜʥʘʟʥʘʯʝʥʳ 

ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʦʙʤʝʥʘ ʢʨʠʧʪʦʚʘʣʶʪʦʡ, ʥʦ ʠ ʜʣʷ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʦʧʝʨʘʮʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʨʘʩʧʨʝʜʝʣʝʥʥʳʤʠ ʚʳʯʠʩʣʝʥʠʷʤʠ. ʄʦʞʥʦ ʩʯʠʪʘʪʴ ʠʭ ʢʦʥʢʫʨʝʥʪʘʤʠ ɹʠʪʢʦʠʥʘ ʠʣʠ ʠʥʪʝʨʝʩʥʳʤʠ 

ʚʘʨʠʘʮʠʷʤʠ ʥʘ ʪʫ ʞʝ ʪʝʤʫ, ʥʦ ʚ ʣʶʙʦʤ ʩʣʫʯʘʝ ʦʥʠ ʧʦʢʘʟʳʚʘʶʪ, ʥʘʩʢʦʣʴʢʦ ʜʠʥʘʤʠʯʥʳʤ ʩʪʘʣ 

ʧʦʠʩʢ ʥʦʚʳʭ ʨʝʰʝʥʠʡ ʩ ʤʦʤʝʥʪʘ ʧʦʷʚʣʝʥʠʷ ɹʠʪʢʦʠʥʘ. 
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ʕʬʠʨʠʫʤ: ʚʝʯʥʳʡ ʛʣʦʙʘʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨé ʩ ʙʘʛʘʤʠ 
ʇʣʘʪʬʦʨʤʘ, ʢʦʪʦʨʘʷ ʧʨʠʚʣʝʢʣʘ ʢ ʩʝʙʝ ʧʦʯʪʠ ʩʪʦʣʴʢʦ ʞʝ ʚʥʠʤʘʥʠʷ, ʢʘʢ ʠ ɹʠʪʢʦʠʥ, ð ʵʪʦ, 

ʢʦʥʝʯʥʦ ʞʝ, ʜʝʪʠʱʝ ʨʫʩʩʢʦ-ʢʘʥʘʜʩʢʦʛʦ ʚʫʥʜʝʨʢʠʥʜʘ ɺʠʪʘʣʠʢʘ ɹʫʪʝʨʠʥʘ ʧʦʜ ʥʘʟʚʘʥʠʝʤ 

ʕʬʠʨʠʫʤ. ʆʜʥʘ ʠʟ ʧʝʨʚʳʭ ʠ ʛʣʘʚʥʳʭ çʙʦʣʴʰʠʭ ʠʜʝʡè ɹʠʪʢʦʠʥʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʦʟʤʦʞʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʣʦʢʯʝʡʥ-ʩʝʪʴ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʧʨʷʤʳʭ ʜʝʥʝʞʥʳʭ ʧʝʨʝʚʦʜʦʚ. ɺʩʝ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ 

ʦʮʠʬʨʦʚʘʥʦ ð ʜʦʢʫʤʝʥʪ ʦ ʧʨʘʚʝ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʢʦʥʪʨʘʢʪ, ʠʩʪʦʨʠʷ ʙʦʣʝʟʥʠ, ʜʦʛʦʚʦʨ ʘʚʪʦʨʩʢʦʛʦ 

ʧʨʘʚʘ, ʣʠʯʥʳʡ ʜʦʢʫʤʝʥʪ, ʜʘʞʝ ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʦ ʨʝʛʠʩʪʨʘʮʠʠ ʬʠʨʤʳ, ð ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʯʘʩʪʴʶ 

ʪʨʘʥʟʘʢʮʠʠ ʠ ʟʘʧʠʩʘʪʴ ʚ ʥʝʠʟʤʝʥʷʝʤʳʡ ʙʣʦʢ. ʕʪʦ ʦʟʥʘʯʘʝʪ ʧʦʷʚʣʝʥʠʝ ʥʦʚʦʛʦ ʤʝʭʘʥʠʟʤʘ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʦʜʥʦʨʘʥʛʦʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʇʨʦʙʣʝʤʘ ʚ ʪʦʤ, ʯʪʦ ɹʠʪʢʦʠʥ ʢʘʢ ʧʣʘʪʬʦʨʤʘ, 

ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʜʣʷ ʦʙʤʝʥʘ ʢʨʠʧʪʦʚʘʣʶʪʦʡ, ʤʘʣʦ ʧʦʜʭʦʜʠʪ ʜʣʷ ʥʝʬʠʥʘʥʩʦʚʳʭ ʦʧʝʨʘʮʠʡ. ʇʦʵʪʦʤʫ 

ɹʫʪʝʨʠʥ ʚʟʷʣ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʨʝʝʩʪʨʘ ʠ ʩʦʟʜʘʣ ʥʦʚʫʶ ʧʨʦʛʨʘʤʤʫ, 

ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʫʶ ʜʣʷ ʩʤʘʨʪ-ʢʦʥʪʨʘʢʪʦʚ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʩʧʝʮʠʘʣʴʥʳʝ 

ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʝ ʧʨʠʣʦʞʝʥʠʷ (Dapps), ʧʦʟʚʦʣʷʶʱʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʦʙʤʝʥʠʚʘʪʴʩʷ ʯʝʤ 

ʫʛʦʜʥʦ. 

ʀʜʝʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʢʦʤʧʴʶʪʝʨʳ ʚ ʩʝʪʠ ʕʬʠʨʠʫʤ ʙʫʜʫʪ ʢʦʥʢʫʨʠʨʦʚʘʪʴ ʟʘ ʧʨʘʚʦ 

ʚʳʧʦʣʥʷʪʴ ʠʥʩʪʨʫʢʮʠʠ Dapps ʧʦ ʩʦʟʜʘʥʠʶ ʠ ʧʝʨʝʜʘʯʝ ʮʠʬʨʦʚʳʭ ʘʢʪʠʚʦʚ. ɺ ʥʘʛʨʘʜʫ ʟʘ 

ʚʳʯʠʩʣʠʪʝʣʴʥʫʶ ʨʘʙʦʪʫ ʢʦʤʧʴʶʪʝʨʳ ʧʦʣʫʯʘʪ ʵʬʠʨʳ ð ʢʨʠʧʪʦʚʘʣʶʪʫ ʩʝʪʠ ʕʬʠʨʠʫʤ. ʇʦʩʢʦʣʴʢʫ 

ʩʝʪʴ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʘ, ʧʨʠʣʦʞʝʥʠʷ ʩʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʘʙʩʦʣʶʪʥʦ ʥʝʟʘʚʠʩʠʤʦ, ʥʝ ʧʦʜʜʘʚʘʷʩʴ 

ʚʣʠʷʥʠʶ ʠʟʚʥʝ. ʕʪʦ ʛʘʨʘʥʪʠʨʫʝʪ ʧʦʣʥʦʝ ʩʦʙʣʶʜʝʥʠʝ ʫʩʣʦʚʠʡ ʜʦʛʦʚʦʨʘ. ɽʩʣʠ ʙʳ ʢʦʥʮʝʧʮʠʶ 

ɹʫʪʝʨʠʥʘ ʫʜʘʣʦʩʴ ʚʦʧʣʦʪʠʪʴ ʚ ʞʠʟʥʴ, ʝʛʦ ʩʠʩʪʝʤʘ ʬʘʢʪʠʯʝʩʢʠ ʩʪʘʣʘ ʙʳ ʛʣʦʙʘʣʴʥʦʡ, 

ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʚʠʨʪʫʘʣʴʥʦʡ ʤʘʰʠʥʦʡ, ʢʦʪʦʨʘʷ ʧʦʚʠʥʫʝʪʩʷ ʪʦʣʴʢʦ ʧʨʦʛʨʘʤʤʥʦʤʫ ʢʦʜʫ ʠ ʥʝ 

ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʥʠ ʦʜʥʠʤ ʦʪʜʝʣʴʥʦ ʚʟʷʪʳʤ ʢʦʤʧʴʶʪʝʨʦʤ. 

ɺ ʜʝʢʘʙʨʝ 2013 ʛʦʜʘ, ʢʦʛʜʘ ɹʫʪʝʨʠʥ ʚʧʝʨʚʳʝ ʧʨʝʜʩʪʘʚʠʣ ʩʚʦʡ ʧʨʦʝʢʪ, ʝʛʦ ʠʜʝʷ ʚʳʟʚʘʣʘ 

ʙʫʨʥʳʡ ʵʥʪʫʟʠʘʟʤ [9]. ɺ ʥʝʡ ʪʫʪ ʞʝ ʧʨʠʟʥʘʣʠ ʧʝʨʚʫʶ ʧʦʠʩʪʠʥʝ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʫʶ 

ʧʣʘʪʬʦʨʤʫ ʜʣʷ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ ʧʨʠʣʦʞʝʥʠʡ. ɿʘ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʦʪʢʨʳʪʳʡ ʧʨʦʝʢʪ ʧʨʠʚʣʝʢ 

ʤʥʦʞʝʩʪʚʦ ʘʢʪʠʚʥʳʭ ʠ ʪʘʣʘʥʪʣʠʚʳʭ ʨʘʟʨʘʙʦʪʯʠʢʦʚ. çʊʫʪ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʢʦʛʦ ʫʛʦʜʥʦ: 

ʚʝʙ-ʜʠʟʘʡʥʝʨʘ, ʩʠʩʘʜʤʠʥʘ, ʫʯʝʥʦʛʦ, ʵʢʦʥʦʤʠʩʪʘ, ʪʨʘʥʩʩʝʢʩʫʘʣʘ, ʷʨʦʛʦ ʧʦʢʣʦʥʥʠʢʘ ʊʨʘʤʧʘ, 

ʢʠʪʘʡʩʢʦʛʦ ʙʠʟʥʝʩʤʝʥʘ, ʥʴʶ-ʡʦʨʢʩʢʦʛʦ ʠʥʚʝʩʪʦʨʘ ʠʣʠ ʪʝʭʥʘʨʷ ʚ ʪʦʣʩʪʦʚʢʝ, ʫ ʢʦʪʦʨʦʛʦ ʥʘʙʨʘʣʦʩʴ 

ʵʬʠʨʦʚ ʤʠʣʣʠʦʥʦʚ ʵʜʘʢ ʥʘ ʧʷʪʴè, ð ʪʘʢ ʙʣʦʛʝʨ ʧʦʜ ʧʩʝʚʜʦʥʠʤʦʤ owaisted ʦʧʠʩʳʚʘʝʪ 

ʩʦʙʨʘʚʰʠʭʩʷ ʥʘ Devcon ð ʢʨʫʧʥʝʡʰʝʡ ʢʦʥʬʝʨʝʥʮʠʠ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʕʬʠʨʠʫʤʘ [10]. 

ʀ ʵʪʦ ʥʝʫʜʠʚʠʪʝʣʴʥʦ, ʧʦʩʢʦʣʴʢʫ ʩʧʝʢʪʨ ʠʜʝʡ, ʢʦʪʦʨʳʝ ʧʦʜʩʢʘʟʘʣʘ ʥʦʚʘʷ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʘʷ 

ʧʣʘʪʬʦʨʤʘ, ʩʪʦʣʴ ʞʝ ʰʠʨʦʢ ʠ ʨʘʟʥʦʦʙʨʘʟʝʥ. ɺʦʪ ʣʠʰʴ ʠʭ ʤʘʣʘʷ ʯʘʩʪʴ: çʩʫʚʝʨʝʥʥʘʷè ʮʠʬʨʦʚʘʷ 

ʠʜʝʥʪʠʯʥʦʩʪʴ; ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʘʷ ʙʘʟʘ ʤʝʜʠʮʠʥʩʢʠʭ ʜʦʢʫʤʝʥʪʦʚ; ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ 

ʩʦʣʥʝʯʥʳʝ ʤʠʥʠ-ʵʣʝʢʪʨʦʩʝʪʠ; ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʡ ʪʦʚʘʨʦʦʙʤʝʥ; ʢʨʘʫʜʬʘʥʜʠʥʛ ʠ 

ʠʥʚʝʩʪʠʮʠʦʥʥʳʝ ʬʦʥʜʳ çʙʝʟ ʚʣʘʜʝʣʴʮʘè; ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʥʳʝ ʙʣʦʢʯʝʡʥʦʤ ʩʚʠʜʝʪʝʣʴʩʪʚʘ 

ʦ ʙʨʘʢʝ; ʩʚʝʨʭʥʘʜʝʞʥʳʝ ʩʠʩʪʝʤʳ ʦʥʣʘʡʥ-ʛʦʣʦʩʦʚʘʥʠʷ; ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʝ ʮʝʧʠ ʧʦʩʪʘʚʦʢ ʠ 

ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʧʣʘʪʬʦʨʤʳ; ʥʘʜʝʞʥʳʝ ʧʨʦʪʦʢʦʣʳ ʜʣʷ çʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡè. ʉʧʠʩʦʢ ʤʦʞʥʦ 

ʧʨʦʜʦʣʞʘʪʴ ʜʦ ʙʝʩʢʦʥʝʯʥʦʩʪʠ. ɺʥʫʪʨʝʥʥʠʡ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʕʬʠʨʠʫʤʘ ʠʥʦʛʜʘ ʥʘʟʳʚʘʶʪ 

çʩʙʳʚʰʝʡʩʷ ʤʝʯʪʦʡ ʊʴʶʨʠʥʛʘè. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʦʥ ʦʯʝʥʴ ʛʠʙʦʢ, ʫʥʠʚʝʨʩʘʣʝʥ ʠ ʧʦʟʚʦʣʷʝʪ 

ʧʠʩʘʪʴ ʧʨʦʛʨʘʤʤʳ ʩʘʤʦʛʦ ʨʘʟʥʦʛʦ ʧʨʝʜʥʘʟʥʘʯʝʥʠʷ. 

ʇʦʤʠʤʦ ʣʝʛʢʦʛʦ ʠ ʜʦʩʪʫʧʥʦʛʦ ʷʟʳʢʘ ʫ ʩʪʨʫʢʪʫʨʳ ʝʩʪʴ ʝʱʝ ʦʜʥʦ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʚʘʞʥʦʝ 

ʜʦʩʪʦʠʥʩʪʚʦ ð ʧʦʜʜʝʨʞʢʘ ʨʘʙʦʪʳ ʩʤʘʨʪ-ʢʦʥʪʨʘʢʪʦʚ. ʂʘʢ ʩʬʦʨʤʫʣʠʨʦʚʘʣ ʢʨʠʧʪʦʪʝʦʨʝʪʠʢ ʅʠʢ 

ʉʘʙʦ ʝʱʝ ʜʦ ʧʦʷʚʣʝʥʠʷ ʙʠʪʢʦʠʥʘ, ʩʤʘʨʪ-ʢʦʥʪʨʘʢʪ ð ʵʪʦ ʩʧʦʩʦʙ ʟʘʧʠʩʘʪʴ ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʢʦʜʘ ʠʥʩʪʨʫʢʮʠʠ ʧʦ ʚʳʧʦʣʥʝʥʠʶ ʩʜʝʣʦʢ ʩʦʛʣʘʩʥʦ ʨʘʥʝʝ ʜʦʩʪʠʛʥʫʪʦʡ ʜʦʛʦʚʦʨʝʥʥʦʩʪʠ. ʖʨʠʩʪʦʚ 

ʥʝʨʝʜʢʦ ʥʘʩʪʦʨʘʞʠʚʘʝʪ ʩʣʦʚʦ çʢʦʥʪʨʘʢʪè, ʫʧʦʪʨʝʙʣʝʥʥʦʝ ʚ ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ. ɺ ʢʦʥʮʝ ʢʦʥʮʦʚ, 

ʢʦʥʪʨʘʢʪ ð ʵʪʦ ʠʤʝʶʱʝʝ ʟʘʢʦʥʥʫʶ ʩʠʣʫ ʩʦʛʣʘʰʝʥʠʝ ʤʝʞʜʫ ʣʶʜʴʤʠ. ʄʘʰʠʥʳ ʤʦʛʫʪ ʣʠʰʴ 

ʠʩʧʦʣʥʷʪʴ ʫʩʣʦʚʠʷ, ʧʨʦʧʠʩʘʥʥʳʝ ʚ ʵʪʠʭ ʜʦʢʫʤʝʥʪʘʭ. ʆʜʥʘʢʦ çʧʨʦʙʣʝʤʥʦʝè ʥʘʟʚʘʥʠʝ ʥʝ ʜʦʣʞʥʦ 

ʦʪʚʣʝʢʘʪʴ ʦʪ ʩʫʪʠ: ʜʦʩʢʦʥʘʣʴʥʦ ʠ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦ ʚʳʧʦʣʥʝʥʥʦʝ ʩʦʛʣʘʰʝʥʠʝ ʚʩʝʛʜʘ ʦʯʝʥʴ 

ʧʦʣʝʟʥʦ. 

ɺʦʟʴʤʝʤ ʧʨʦʩʪʦʡ ʧʨʠʤʝʨ: ʜʚʝ ʩʪʦʨʦʥʳ ʚʩʪʫʧʘʶʪ ʚ çʢʦʥʪʨʘʢʪ ʥʘ ʨʘʟʥʠʮʫ ʮʝʥè ð ʩʦʛʣʘʰʝʥʠʝ, 

ʥʘʧʦʤʠʥʘʶʱʝʝ ʠʛʨʫ ʥʘ ʙʠʨʞʝ. ɽʩʣʠ ʧʨʠʪʦʢ ʜʘʥʥʳʭ ʩ ʙʠʨʞʠ ʫʚʝʜʦʤʣʷʝʪ ʢʦʤʧʴʶʪʝʨ ʦ ʧʘʜʝʥʠʠ 

ʠʣʠ ʧʦʚʳʰʝʥʠʠ ʮʝʥʳ ʥʝʢʦʝʛʦ ʘʢʪʠʚʘ ʚʳʰʝ ʦʛʦʚʦʨʝʥʥʦʛʦ ʫʨʦʚʥʷ (ʦʙʳʯʥʦ ʵʪʦ ʫʨʦʚʝʥʴ 

ʠʟʥʘʯʘʣʴʥʦʡ ʩʪʦʠʤʦʩʪʠ), ʪʦ ʦʜʥʘ ʩʪʦʨʦʥʘ ʜʦʣʞʥʘ ʚʳʧʣʘʪʠʪʴ ʚʪʦʨʦʡ ʨʘʟʥʠʮʫ ʚ ʮʝʥʝ. ʉ ʧʦʤʦʱʴʶ 

ʩʤʘʨʪ-ʢʦʥʪʨʘʢʪʘ ʥʘ ʙʘʟʝ ʕʬʠʨʠʫʤʘ ʩʜʝʣʢʠ ʪʘʢʦʛʦ ʨʦʜʘ ʤʦʞʥʦ ʚʳʧʦʣʥʷʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʠ, ʥʝ 
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ʧʨʠʚʣʝʢʘʷ ʶʨʠʩʪʦʚ, ʜʝʧʦʟʠʪʥʳʭ ʘʛʝʥʪʦʚ ʠ ʧʨʦʯʠʭ ʧʦʩʨʝʜʥʠʢʦʚ, ʧʦʩʢʦʣʴʢʫ ʦʙʝ ʩʪʦʨʦʥʳ ʤʦʛʫʪ 

ʪʚʝʨʜʦ ʨʘʩʩʯʠʪʳʚʘʪʴ, ʯʪʦ ʩʚʝʨʭʥʘʜʝʞʥʘʷ ʩʠʩʪʝʤʘ ʙʫʜʝʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʠʤʝʥʥʦ ʪʘʢ, ʢʘʢ 

ʟʘʜʫʤʘʥʦ. ʉʤʘʨʪ-ʢʦʥʪʨʘʢʪʳ ʤʦʛʣʠ ʙʳ, ʥʘʧʨʠʤʝʨ, ʥʝʤʝʜʣʝʥʥʦ ʧʝʨʝʜʘʚʘʪʴ ʧʨʘʚʦ ʩʦʙʩʪʚʝʥʥʦʩʪʠ 

ʥʘ ʪʦʚʘʨ ʚ ʦʙʤʝʥ ʥʘ ʧʣʘʪʝʞ ʚ ʮʠʬʨʦʚʦʡ ʚʘʣʶʪʝ, ʢʦʛʜʘ ʯʠʧ ʩ ʧʦʜʜʝʨʞʢʦʡ GPS ʦʧʨʝʜʝʣʠʪ, ʯʪʦ 

ʧʘʨʪʠʷ ʪʦʚʘʨʘ ʧʦʧʘʣʘ ʥʘ ʥʫʞʥʳʡ ʩʢʣʘʜ. ʊʘʢʠʝ ʢʦʤʧʴʶʪʝʨʠʟʦʚʘʥʥʳʝ ʢʦʥʪʨʘʢʪʳ, ʚʝʨʦʷʪʥʦ, 

ʧʨʦʠʟʚʝʜʫʪ ʨʝʚʦʣʶʮʠʶ ʚ ʣʦʛʠʩʪʠʢʝ ʠ ʫʧʨʘʚʣʝʥʠʠ ʮʝʧʷʤʠ ʧʦʩʪʘʚʦʢ. 

ʇʦʩʣʝ ʟʘʧʫʩʢʘ ʕʬʠʨʠʫʤʘ ʥʘ ʉʝʚʝʨʦʘʤʝʨʠʢʘʥʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʧʦ ʚʦʧʨʦʩʘʤ ɹʠʪʢʦʠʥʘ 

ʚ ʷʥʚʘʨʝ 2014 ʛʦʜʘ ɹʫʪʝʨʠʥ ʩʢʘʟʘʣ, ʯʪʦ ʭʦʪʝʣ ʙʳ ʩʦʟʜʘʪʴ ʥʝʯʪʦ ʚʨʦʜʝ çʘʥʜʨʦʠʜʘ ʜʣʷ 

ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ ʧʨʠʣʦʞʝʥʠʡè [11]. ʕʪʦ ʜʦʣʞʥʘ ʙʳʪʴ ʦʪʢʨʳʪʘʷ ʧʣʘʪʬʦʨʤʘ, ʥʘʧʦʤʠʥʘʶʱʘʷ 

ʦʧʝʨʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ Google ʜʣʷ ʩʤʘʨʪʬʦʥʦʚ, ʥʘ ʙʘʟʝ ʢʦʪʦʨʦʡ ʧʦʣʴʟʦʚʘʪʝʣʠ ʩʤʦʛʣʠ ʙʳ 

ʩʦʟʜʘʚʘʪʴ ʠ ʟʘʧʫʩʢʘʪʴ ʣʶʙʦʝ ʥʦʚʦʝ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʩʚʦʡ ʚʢʫʩ ð ʥʝ ʥʘ ʝʜʠʥʩʪʚʝʥʥʦʤ ʩʝʨʚʝʨʝ 

ʢʘʢʦʛʦ-ʥʠʙʫʜʴ ʧʨʦʚʘʡʜʝʨʘ, ʘ ʚ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ, çʙʝʩʭʦʟʥʦʡè ʩʝʪʠ ʕʬʠʨʠʫʤ. ʊʦʛʜʘ ɹʫʪʝʨʠʥʫ 

ʙʳʣʦ ʚʩʝʛʦ 19 ʣʝʪ; ʦʥ ʙʨʦʩʠʣ ʫʯʝʙʫ ʥʘ ʬʘʢʫʣʴʪʝʪʝ ʢʠʙʝʨʥʝʪʠʢʠ ʚ ʋʥʠʚʝʨʩʠʪʝʪʝ ɺʘʪʝʨʣʦʦ, 

ʦʩʦʟʥʘʚ, ʯʪʦ ʨʘʟʚʠʪʠʝ ʢʨʠʧʪʦʚʘʣʶʪ ʠʜʝʪ ʧʦʣʥʳʤ ʭʦʜʦʤ ʠ ʥʝ ʥʘʤʝʨʝʥʦ ʝʛʦ ʞʜʘʪʴ. ʇʦʪʦʤʫ ʦʥ 

ʠ ʨʝʰʠʣ ʩʦʟʜʘʪʴ ʦʙʱʝʜʦʩʪʫʧʥʳʡ, ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʡ ʛʣʦʙʘʣʴʥʳʡ ʩʫʧʝʨʢʦʤʧʴʶʪʝʨ. ʕʪʦ ʙʳʣʘ 

ʜʝʨʟʢʘʷ, ʧʦʠʩʪʠʥʝ ʨʝʚʦʣʶʮʠʦʥʥʘʷ ʠʜʝʷ. ʉʝʡʯʘʩ, ʢʦʛʜʘ ʥʘ ʧʣʘʪʬʦʨʤʝ ʕʬʠʨʠʫʤ ʨʘʙʦʪʘʶʪ ʙʦʣʝʝ 

ʰʝʩʪʠʩʦʪ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ ʧʨʠʣʦʞʝʥʠʡ, ʪʘʢʦʡ ʧʦʩʪʫʧʦʢ ʢʘʞʝʪʩʷ ʦʧʨʘʚʜʘʥʥʳʤ. ʊʦʣʴʢʦ 

ʟʘ ʧʝʨʚʳʝ ʩʝʤʴ ʤʝʩʷʮʝʚ 2017 ʛʦʜʘ ʚʥʫʪʨʝʥʥʷʷ ʚʘʣʶʪʘ ʩʠʩʪʝʤʳ ð ʵʬʠʨ ð ʧʦʜʦʨʦʞʘʣʘ ʩ 8 

ʜʦ 290 ʜʦʣʣʘʨʦʚ. ʅʘ ʪʦʪ ʤʦʤʝʥʪ ʧʦʣʥʘʷ ʨʳʥʦʯʥʘʷ ʢʘʧʠʪʘʣʠʟʘʮʠʷ ʵʬʠʨʘ ʩʦʩʪʘʚʣʷʣʘ ʦʢʦʣʦ 

25 ʤʠʣʣʠʘʨʜʦʚ ʜʦʣʣʘʨʦʚ, ʪʦ ʝʩʪʴ ʧʦʣʦʚʠʥʫ ʩʪʦʠʤʦʩʪʠ ɹʠʪʢʦʠʥʘ. ʋʩʧʝʭ ʤʛʥʦʚʝʥʥʦ ʩʜʝʣʘʣ 

ʚʫʥʜʝʨʢʠʥʜʘ ɹʫʪʝʨʠʥʘ ʤʫʣʴʪʠʤʠʣʣʠʦʥʝʨʦʤ ʠ ʚʦʟʚʝʣ ʥʘ ʧʴʝʜʝʩʪʘʣ ʚ ʛʣʘʟʘʭ ʨʘʟʙʦʛʘʪʝʚʰʠʭ 

ʚʣʘʜʝʣʴʮʝʚ ʵʬʠʨʘ ʠ ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤ ʪʦʢʝʥʦʚ. ʆʜʥʘʢʦ ʚ ʩʬʝʨʝ, ʛʜʝ ʩʦʩʨʝʜʦʪʦʯʝʥʠʝ ʚʣʘʩʪʠ ʚ ʨʫʢʘʭ 

ʦʜʥʦʡ ʬʠʛʫʨʳ ʠʣʠ ʦʨʛʘʥʠʟʘʮʠʠ ʩʯʠʪʘʝʪʩʷ ʭʫʜʰʠʤ ʠʟ ʛʨʝʭʦʚ, ʤʥʦʛʠʤ ʢʘʞʝʪʩʷ, ʯʪʦ ʢʫʣʴʪ 

ɺʠʪʘʣʠʢʘ ɹʫʪʝʨʠʥʘ ʟʘʰʝʣ ʩʣʠʰʢʦʤ ʜʘʣʝʢʦ. 

ʊʝʭʥʦʣʦʛʠʷ ʕʬʠʨʠʫʤʘ ʧʦʢʘ ʤʦʣʦʜʘ, ʥʝʜʦʩʪʘʪʦʯʥʦ ʧʨʦʨʘʙʦʪʘʥʘ ʠ ʧʦʜʚʝʨʞʝʥʘ ʩʙʦʷʤ. ɹʫʜʫʯʠ 

ʦʪʢʨʳʪʦʡ, ʦʙʱʝʜʦʩʪʫʧʥʦʡ ʠ ʫʥʠʚʝʨʩʘʣʴʥʦʡ, ʦʥʘ ʜʘʝʪ ʟʣʦʫʤʳʰʣʝʥʥʠʢʘʤ ʰʠʨʦʢʠʡ ʧʨʦʩʪʦʨ ʜʣʷ 

ʤʘʥʝʚʨʘ. ʉʠʩʪʝʤʘ ʧʦʩʪʦʷʥʥʦ ʧʦʜʚʝʨʛʘʝʪʩʷ DDOS-ʘʪʘʢʘʤ, ʧʨʠ ʢʦʪʦʨʳʭ ʚʟʣʦʤʱʠʢʠ ʠʩʧʦʣʴʟʫʶʪ 

ʫʷʟʚʠʤʦʩʪʠ ʢʦʜʘ, ʯʪʦʙʳ ʧʝʨʝʛʨʫʟʠʪʴ ʩʝʪʴ ʚʝʜʫʱʠʭ ʨʝʝʩʪʨ ʢʦʤʧʴʶʪʝʨʦʚ ʠ ʧʘʨʘʣʠʟʦʚʘʪʴ 

ʠʭ ʨʘʙʦʪʫ. ʇʦʩʢʦʣʴʢʫ ʧʣʘʪʬʦʨʤʘ ʠʟʥʘʯʘʣʴʥʦ ʩʦʟʜʘʚʘʣʘʩʴ ʢʘʢ ʦʙʱʝʜʦʩʪʫʧʥʘʷ, ʩ ʦʛʨʦʤʥʳʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʥʘʜʩʪʨʦʝʥʥʳʭ ʧʨʦʛʨʘʤʤ, ʚʦʟʥʠʢʣʦ ʤʥʦʞʝʩʪʚʦ ʣʘʟʝʝʢ, ʧʦʟʚʦʣʷʶʱʠʭ 

ʟʣʦʫʤʳʰʣʝʥʥʠʢʫ ʥʘʥʝʩʪʠ ʚʨʝʜ ʩʝʪʠ. 

ʉʦʦʩʥʦʚʘʪʝʣʴ ʕʬʠʨʠʫʤʘ ɼʞʦʟʝʬ ʃʫʙʠʥ ʝʱʝ ʙʦʣʴʰʝ ʫʩʣʦʞʥʠʣ ʩʠʪʫʘʮʠʶ ʚ ʨʝʟʫʣʴʪʘʪʝ ʟʘʧʫʩʢʘ 

ʩʪʘʨʪʘʧʘ ConsenSys, ʯʴʷ ʛʣʘʚʥʘʷ ʟʘʜʘʯʘ ð ʧʦʠʩʢ ʥʦʚʳʭ ʧʨʠʤʝʥʝʥʠʡ ʜʣʷ ʧʣʘʪʬʦʨʤʳ ʕʬʠʨʠʫʤ ʠ 

ʨʘʟʨʘʙʦʪʢʘ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ ʧʨʠʣʦʞʝʥʠʡ. ʂʦʤʘʥʜʘ ʃʫʙʠʥʘ ʚʳʧʦʣʥʠʣʘ ʦʯʝʥʴ ʚʘʞʥʫʶ 

ʤʠʩʩʠʶ: ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʘ ʦʛʨʦʤʥʳʡ ʧʦʪʝʥʮʠʘʣ ʵʪʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʯʪʦ ʧʨʠʚʣʝʢʣʦ ʚ ʩʬʝʨʫ 

ʙʣʦʢʯʝʡʥʘ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʥʦʚʳʝ ʪʘʣʘʥʪʳ. ʂʨʦʤʝ ʪʦʛʦ, ʜʝʷʪʝʣʴʥʦʩʪʴ ConsenSys ʧʦʤʦʛʣʘ 

ʚʥʝʜʨʠʪʴ ʠʜʝʶ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʚ ʩʬʝʨʫ ʤʘʩʩʦʚʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʉʦʪʨʫʜʥʠʯʝʩʪʚʦ ʩ ʪʘʢʠʤʠ ʢʦʤʧʘʥʠʷʤʠ, ʢʘʢ Microsoft, ʧʨʠʚʝʣʦ ʢ ʧʦʷʚʣʝʥʠʶ ʠʥʩʪʨʫʤʝʥʪʦʚ, 

ʧʦʟʚʦʣʷʶʱʠʭ ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʠʟ ʩʪʘʨʪʘʧʦʚ ʠ ʙʦʣʝʝ ʩʦʣʠʜʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʩʦʟʜʘʚʘʪʴ ʩʦʙʩʪʚʝʥʥʳʝ 

ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʥʘ ʙʘʟʝ ʕʬʠʨʠʫʤʘ. ʆʜʥʘʢʦ ʚʤʝʩʪʝ ʩ ʩʦʪʥʷʤʠ ʥʦʚʳʭ 

ʵʣʝʢʪʨʦʥʥʳʭ ʢʦʰʝʣʴʢʦʚ ʠ ʩʤʘʨʪ-ʢʦʥʪʨʘʢʪʦʚ ʧʦʷʚʣʷʶʪʩʷ ʠ ʥʦʚʳʝ ʣʘʟʝʡʢʠ ʜʣʷ ʟʣʦʫʤʳʰʣʝʥʥʠʢʦʚ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʳʚʝʩʪʠ ʩʠʩʪʝʤʫ ʠʟ ʩʪʨʦʷ, ʘ ʚ ʭʫʜʰʝʤ ʩʣʫʯʘʝ ʩʦʚʝʨʰʠʪʴ ʢʨʫʧʥʫʶ ʢʨʘʞʫ. ʊʘʢ, ʠʟ 

ʵʣʝʢʪʨʦʥʥʦʛʦ ʢʦʰʝʣʴʢʘ Parity Wallet, ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʩʦʦʩʥʦʚʘʪʝʣʝʤ ʠ ʛʣʘʚʥʳʤ 

ʠʥʞʝʥʝʨʦʤ-ʘʨʭʠʪʝʢʪʦʨʦʤ ʕʬʠʨʠʫʤʘ ɻʵʚʠʥʦʤ ɺʫʜʦʤ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʣʘʪʝʞʝʡ 

ʧʦ ʩʤʘʨʪ-ʢʦʥʪʨʘʢʪʘʤ ʥʘʧʨʷʤʫʶ ʯʝʨʝʟ ʙʨʘʫʟʝʨ, ʭʘʢʝʨʳ ʧʦʭʠʪʠʣʠ 30 ʤʠʣʣʠʦʥʦʚ ʜʦʣʣʘʨʦʚ [12]. 

ʊʘʢʠʝ ʠʥʮʠʜʝʥʪʳ, ʙʝʟʫʩʣʦʚʥʦ, ʧʘʨʘʣʠʟʦʚʘʣʠ ʙʳ ʣʶʙʫʶ ʙʘʥʢʦʚʩʢʫʶ ʩʠʩʪʝʤʫ. ʆʜʥʘʢʦ ʚ ʩʬʝʨʝ 

ʦʪʢʨʳʪʳʭ ʨʘʟʨʘʙʦʪʦʢ ʠʭ ʩʢʦʨʝʝ ʚʦʩʧʨʠʥʠʤʘʶʪ ʢʘʢ ʧʦʣʝʟʥʳʡ ʫʨʦʢ, ʰʘʥʩ ʩʜʝʣʘʪʴ ʧʣʘʪʬʦʨʤʫ 

ʥʘʜʝʞʥʝʝ. ɼʦ ʩʠʭ ʧʦʨ ʢʘʞʜʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʕʬʠʨʠʫʤʘ ʜʝʡʩʪʚʫʝʪ ʧʦ ʧʨʠʥʮʠʧʫ caveat emptor ð 

ʥʘ ʩʚʦʡ ʩʪʨʘʭ ʠ ʨʠʩʢ. ʇʦ ʩʦʛʣʘʩʠʶ ʩʪʦʨʦʥ ʧʨʦʮʝʩʩ ʦʙʢʘʪʢʠ ʠ ʧʨʠʪʠʨʢʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ 

ʩʦʚʤʝʩʪʥʦʝ ʫʩʠʣʠʝ, ʧʦʟʚʦʣʷʶʱʝʝ ʫʣʫʯʰʠʪʴ ʠ ʘʜʘʧʪʠʨʦʚʘʪʴ ʕʬʠʨʠʫʤ ʢ ʥʫʞʜʘʤ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ʇʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʪʘʢ ʦʙʩʪʦʷʪ ʜʝʣʘ ʚ ʪʝʦʨʠʠ. ʅʘ ʧʨʘʢʪʠʢʝ ʞʝ, ʝʩʣʠ ʨʝʯʴ ʟʘʭʦʜʠʪ ʦ ʢʨʫʧʥʳʭ 

ʩʫʤʤʘʭ, ʚʣʘʜʝʣʴʮʳ ʚʩʝʛʜʘ ʛʦʪʦʚʳ ʟʘʱʠʱʘʪʴ ʩʚʦʠ ʘʢʪʠʚʳ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʫʩʧʝʰʥʳʝ ʦʪʢʨʳʪʳʝ 

ʧʨʦʝʢʪʳ ʚʨʦʜʝ ʕʬʠʨʠʫʤʘ ʠ ɹʠʪʢʦʠʥʘ ʩʪʘʥʦʚʷʪʩʷ ʘʨʝʥʦʡ ʙʦʨʴʙʳ ʠʥʪʝʨʝʩʦʚ. ɹʫʪʝʨʠʥʘ ʠ ʜʨʫʛʠʭ 

ʦʩʥʦʚʘʪʝʣʝʡ ʕʬʠʨʠʫʤʘ ð ʃʫʙʠʥʘ, ɺʫʜʘ ʠ ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʜʠʨʝʢʪʦʨʘ ʉʪʝʬʘʥʘ ʊʫʘʣʷ ð ʥʝʨʝʜʢʦ 

ʢʨʠʪʠʢʫʶʪ ʟʘ ʪʦ, ʯʪʦ ʦʥʠ ʧʦʩʪʘʚʠʣʠ ʣʠʯʥʳʝ ʠʥʪʝʨʝʩʳ ʚʦ ʛʣʘʚʫ ʫʛʣʘ. ʂʦʥʝʯʥʦ, ʪʘʢʠʝ ʪʨʝʥʠʷ 
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ʦʞʠʜʘʝʤʳ, ʦʜʥʘʢʦ ʣʶʙʦʧʳʪʥʦ ʩʨʘʚʥʠʪʴ, ʢʘʢ ʥʘ ʥʠʭ ʨʝʘʛʠʨʫʝʪ ʩʦʦʙʱʝʩʪʚʦ ʕʬʠʨʠʫʤʘ ʠ 

ʩʦʦʙʱʝʩʪʚʦ ɹʠʪʢʦʠʥʘ. 

ʇʨʦʝʢʪ ʕʬʠʨʠʫʤ ʩ ʩʘʤʦʛʦ ʥʘʯʘʣʘ ʚʦʟʛʣʘʚʣʷʣʘ ʚʧʦʣʥʝ ʦʧʨʝʜʝʣʝʥʥʘʷ ʛʨʫʧʧʘ ʣʠʮ ʩ 

ʧʨʦʜʫʤʘʥʥʦʡ ʩʪʨʘʪʝʛʠʝʡ ʨʘʟʚʠʪʠʷ ʠ ʧʨʦʜʚʠʞʝʥʠʷ ʧʨʦʜʫʢʪʘ. ʉʦʟʜʘʪʝʣʠ ʕʬʠʨʠʫʤʘ ʙʳʣʠ ʙʦʣʝʝ 

ʩʢʣʦʥʥʳ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩʚʦʡ ʧʨʦʝʢʪ ʢʘʢ ʩʪʘʨʪʘʧ, ʯʝʤ ʨʘʥʥʠʝ ʵʥʪʫʟʠʘʩʪʳ ɹʠʪʢʦʠʥʘ. ʇʦʩʣʝʜʥʠʡ 

ʚʦʟʥʠʢ ʯʫʪʴ ʣʠ ʥʝ ʢʘʢ ʧʦʜʧʦʣʴʥʘʷ ʷʯʝʡʢʘ ð ʩ ʘʥʦʥʠʤʥʳʤ ʩʦʟʜʘʪʝʣʝʤ, ʢʦʪʦʨʳʡ ʧʦʥʝʤʥʦʛʫ 

ʦʪʢʨʳʚʘʣ ʩʚʦʝ ʜʝʪʠʱʝ ʫʟʢʦʤʫ ʢʨʫʛʫ ʜʦʙʨʦʚʦʣʴʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʤʝʜʣʝʥʥʦ, 

ʥʦ ʚʝʨʥʦ ʛʦʪʦʚʷʩʴ ʢ ʚʳʭʦʜʫ ʚ ʙʦʣʴʰʦʡ ʤʠʨ. ʊʦʢʝʥʳ ʙʠʪʢʦʠʥʘ ʙʳʣʠ ʩʦʟʜʘʥʳ ʚ ʧʝʨʚʳʡ ʜʝʥʴ 

ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʩ ʥʫʣʝʚʳʤ ʙʘʣʘʥʩʦʤ, ʠ ʢʘʞʜʳʡ, ʢʪʦ ʦ ʥʠʭ ʟʥʘʣ, ʤʦʛ ʧʦʜʢʣʶʯʠʪʴʩʷ ʢ ʨʘʟʜʘʯʝ. 

ʆʜʥʘʢʦ ʕʬʠʨʠʫʤ ʧʨʦʚʝʣ çʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʤʘʡʥʠʥʛè, ʟʘʨʘʥʝʝ ʚʳʧʫʩʪʠʚ ʧʦʯʪʠ 70 ʤʠʣʣʠʦʥʦʚ 

ʪʦʢʝʥʦʚ, ʢʦʪʦʨʳʝ ʟʘʪʝʤ ʙʳʣʠ ʧʨʦʜʘʥʳ ʠ ʨʘʩʧʨʝʜʝʣʝʥʳ ʜʣʷ ʩʙʦʨʘ ʩʨʝʜʩʪʚ ʥʘ ʨʘʟʨʘʙʦʪʢʫ, 

ʫʧʨʘʚʣʝʥʠʝ, ʤʘʨʢʝʪʠʥʛ ʠ ʚʦʟʥʘʛʨʘʞʜʝʥʠʝ ʦʩʥʦʚʘʪʝʣʷʤ. ɺ 2014 ʛʦʜʫ ʚ ʭʦʜʝ ʢʨʫʧʥʝʡʰʝʡ 

ʢʨʘʫʜʬʘʥʜʠʥʛʦʚʦʡ ʨʘʩʧʨʦʜʘʞʠ ʪʘʢʦʛʦ ʨʦʜʘ ʕʬʠʨʠʫʤ ʚʳʨʫʯʠʣ ʟʘ ʪʦʢʝʥʳ 18,4 ʤʠʣʣʠʦʥʘ 

ʜʦʣʣʘʨʦʚ [13]. ʇʨʠ ʵʪʦʤ 16,5 ʧʨʦʮʝʥʪʘ ʟʘʨʘʥʝʝ ʩʦʟʜʘʥʥʳʭ ʪʦʢʝʥʦʚ (ʦʙʱʝʡ ʩʪʦʠʤʦʩʪʴʶ 

3,5 ʤʠʣʣʠʦʥʘ ʜʦʣʣʘʨʦʚ ʧʦ ʪʦʛʜʘʰʥʝʤʫ ʢʫʨʩʫ) ʙʳʣʠ ʦʪʣʦʞʝʥʳ ʚ ʦʪʜʝʣʴʥʳʡ ʬʦʥʜ ʜʣʷ ʦʩʥʦʚʘʪʝʣʝʡ 

ʠ ʨʘʟʨʘʙʦʪʯʠʢʦʚ. ɹʝʥʝʬʠʮʠʘʨʳ ʬʦʥʜʘ ʩʢʘʟʦʯʥʦ ʦʙʦʛʘʪʠʣʠʩʴ: ʢ ʘʚʛʫʩʪʫ 2017 ʛʦʜʘ ʪʝ ʞʝ ʩʘʤʳʝ 

ʪʦʢʝʥʳ ʩʪʦʠʣʠ ʧʦʨʷʜʢʘ 3,2 ʤʠʣʣʠʘʨʜʘ ʜʦʣʣʘʨʦʚ. ʅʝʚʝʨʦʷʪʥʳʡ ʧʨʠʨʦʩʪ ʧʦʯʪʠ ʥʘ 100 ʪʳʩʷʯ 

ʧʨʦʮʝʥʪʦʚ ʚʩʝʛʦ ʟʘ ʪʨʠ ʛʦʜʘ! 

ʊʘʢʘʷ ʜʠʥʘʤʠʢʘ ʨʘʟʚʠʪʠʷ ʧʨʠ ʦʯʝʥʴ ʚʳʩʦʢʠʭ ʩʪʘʚʢʘʭ ʥʝʨʝʜʢʦ ʧʦʨʦʞʜʘʝʪ ʦʧʘʩʝʥʠʷ, ʯʪʦ 

ʠʥʪʝʨʝʩʳ ʦʩʥʦʚʘʪʝʣʝʡ ʧʝʨʝʩʪʘʥʫʪ ʩʦʚʧʘʜʘʪʴ ʩ ʠʥʪʝʨʝʩʘʤʠ ʨʷʜʦʚʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ɺʦ ʠʟʙʝʞʘʥʠʝ 

ʵʪʦʛʦ ʙʳʣʘ ʫʯʨʝʞʜʝʥʘ ʥʝʢʦʤʤʝʨʯʝʩʢʘʷ ʦʨʛʘʥʠʟʘʮʠʷ Ethereum Foundation, ʢʦʪʦʨʘʷ ʚʟʷʣʘ ʥʘ ʩʝʙʷ 

ʫʧʨʘʚʣʝʥʠʝ ʬʦʥʜʦʤ ʢʨʠʧʪʦʚʘʣʶʪʳ ʠ ʧʨʦʯʠʤʠ ʘʢʪʠʚʘʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʦʪ ʧʨʝʤʘʡʥʠʥʛʘ ʠ 

ʧʨʝʜʧʨʦʜʘʞ; ʧʨʠʥʮʠʧ ʧʝʨʝʥʷʣʠ ʤʥʦʛʠʝ ʧʨʦʜʘʚʮʳ ICO-ʪʦʢʝʥʦʚ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʕʬʠʨʠʫʤ 

ʧʨʠʥʦʩʠʪ ʪʘʢʠʝ ʙʦʛʘʪʩʪʚʘ, ʯʪʦ ʚʣʘʜʝʣʴʮʳ ʪʦʢʝʥʦʚ ʩʢʣʦʥʥʳ ʩʯʠʪʘʪʴ ʝʛʦ ʩʦʟʜʘʪʝʣʝʡ ʛʝʨʦʷʤʠ. 

ʇʦʞʘʣʫʡ, ʩʘʤʘʷ ʙʦʣʴʰʘʷ ʧʨʦʙʣʝʤʘ ð ʵʪʦ ʢʫʣʴʪ ʫʩʧʝʭʘ ʠ ʫʚʝʨʝʥʥʦʩʪʴ, ʯʪʦ ʨʘʟʨʘʙʦʪʯʠʢʠ ʥʠʢʦʛʜʘ 

ʥʝ ʦʰʠʙʫʪʩʷ. ɺʝʜʫʱʠʝ ʨʘʟʨʘʙʦʪʯʠʢʠ ʕʬʠʨʠʫʤʘ ʠʩʧʦʣʥʷʶʪ ʨʦʣʴ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʢʦʤʧʘʥʠʠ 

ʚ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ, ʯʝʤ ʢʦʤʘʥʜʘ ɹʠʪʢʦʠʥʘ, ʭʦʪʷ ʫ ʥʠʭ ʥʝʪ ʪʘʢʦʡ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ, 

ʢʘʢ ʫ ʦʙʳʯʥʳʭ ʜʠʨʝʢʪʦʨʦʚ, ʧʦʩʢʦʣʴʢʫ ʩʦʦʙʱʝʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʤʦʞʝʪ, ʢʘʢ ʠ ʚ ʩʣʫʯʘʝ 

ɹʠʪʢʦʠʥʘ, ʦʪʢʣʦʥʠʪʴ ʧʨʦʛʨʘʤʤʥʳʝ ʦʙʥʦʚʣʝʥʠʷ. ʅʦ ʥʘ ʧʨʘʢʪʠʢʝ ʦʥʠ ʥʘʤʥʦʛʦ ʙʦʣʴʰʝ ʚʣʠʷʶʪ 

ʥʘ ʧʦʣʠʪʠʢʫ ʕʬʠʨʠʫʤʘ, ʯʝʤ ʨʘʟʨʘʙʦʪʯʠʢʠ ɹʠʪʢʦʠʥʘ. 

ʕʪʦ ʩʪʘʣʦ ʦʩʦʙʝʥʥʦ ʦʯʝʚʠʜʥʦ ʧʦʩʣʝ ʚʟʣʦʤʘ ʬʦʥʜʘ The DAO, ʦʧʠʩʘʥʥʦʛʦ ʚ ʧʨʝʜʳʜʫʱʝʡ ʛʣʘʚʝ. 

ʉ ʧʦʤʦʱʴʶ çʙʝʣʳʭ ʭʘʢʝʨʦʚè ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʫʜʘʣʦʩʴ ʟʘʙʣʦʢʠʨʦʚʘʪʴ ʩʯʝʪ The DAO, ʧʨʝʞʜʝ ʯʝʤ 

ʚʟʣʦʤʱʠʢ ʚʳʚʝʣ ʦʪʪʫʜʘ ʚʩʝ ʩʨʝʜʩʪʚʘ, ʥʦ ʚʝʜʴ ʥʫʞʥʦ ʙʳʣʦ ʯʪʦ-ʪʦ ʜʝʣʘʪʴ ʩ ʭʠʱʝʥʠʝʤ 

55 ʤʠʣʣʠʦʥʦʚ ʜʦʣʣʘʨʦʚ! ʈʫʢʦʚʦʜʩʪʚʦ ʕʬʠʨʠʫʤʘ ʟʥʘʣʦ, ʯʪʦ ʧʦʭʠʱʝʥʥʦʝ ʤʦʞʥʦ ʚʝʨʥʫʪʴ, 

ʧʝʨʝʧʠʩʘʚ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ ʠ ʠʟʤʝʥʠʚ ʧʨʘʚʘ ʥʘ ʜʦʩʪʫʧ ʢ ʬʦʥʜʘʤ, ʝʩʣʠ ʜʝʡʩʪʚʦʚʘʪʴ ʙʳʩʪʨʦ, ʜʦ 

ʠʩʪʝʯʝʥʠʷ ʜʚʘʜʮʘʪʠ ʩʝʤʠ ʜʥʝʡ: ʥʘ ʪʘʢʦʡ ʩʨʦʢ çʟʘʤʦʨʦʟʠʣʠè ʪʦʢʝʥʳ DAO. ɺʦʧʨʦʩ ʙʳʣ ʚ ʪʦʤ, 

ʥʫʞʥʦ ʣʠ ʵʪʦ ʜʝʣʘʪʴ? ʂʦʛʜʘ ʥʝʙʦʣʴʰʠʝ ʠʟʤʝʥʝʥʠʷ ʢʦʜʘ ʥʝ ʜʘʣʠ ʨʝʟʫʣʴʪʘʪʘ, ʙʳʣʦ ʨʝʰʝʥʦ ʧʦʡʪʠ 

ʥʘ ʨʘʜʠʢʘʣʴʥʳʡ ʰʘʛ: ʦʩʥʦʚʥʘʷ ʛʨʫʧʧʘ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʩʦʟʜʘʣʘ ʭʘʨʜʬʦʨʢ ʙʣʦʢʯʝʡʥʘ, ʚʳʧʦʣʥʠʚ 

ʦʙʥʦʚʣʝʥʠʝ, ʥʝ ʠʤʝʚʰʝʝ ʦʙʨʘʪʥʦʡ ʩʦʚʤʝʩʪʠʤʦʩʪʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʩʝ ʪʨʘʥʟʘʢʮʠʠ ʚʟʣʦʤʱʠʢʘ 

ʦʢʘʟʘʣʠʩʴ ʥʝʜʝʡʩʪʚʠʪʝʣʴʥʳʤʠ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ ʜʘʪʳ. ɺ ʢʨʠʧʪʦʚʘʣʶʪʥʦʤ ʩʦʦʙʱʝʩʪʚʝ ʵʪʦ ʚʳʟʚʘʣʦ 

ʨʷʜ ʚʦʧʨʦʩʦʚ. ʄʥʦʛʠʝ ʧʦʣʴʟʦʚʘʪʝʣʠ ʧʦʩʯʠʪʘʣʠ, ʯʪʦ ʟʘʜʝʪ ʢʣʶʯʝʚʦʡ ʧʨʠʥʮʠʧ ʕʬʠʨʠʫʤʘ ð 

ʥʝʠʟʤʝʥʷʝʤʦʩʪʴ. ɽʩʣʠ ʛʨʫʧʧʘ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʤʦʞʝʪ ʘʥʥʫʣʠʨʦʚʘʪʴ ʜʝʡʩʪʚʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ (ʧʫʩʪʴ 

ʜʘʞʝ ʠ ʥʝʙʣʘʛʦʚʠʜʥʳʝ), ʠʟʤʝʥʠʚ ʨʝʝʩʪʨ, ʪʦ ʛʜʝ ʛʘʨʘʥʪʠʠ, ʯʪʦ ʚ ʩʣʝʜʫʶʱʠʡ ʨʘʟ ʝʛʦ ʥʝ ʧʦʜʧʨʘʚʷʪ ʚ 

ʠʥʪʝʨʝʩʘʭ ʩʘʤʠʭ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʠʣʠ ʢʘʢʦʡ-ʥʠʙʫʜʴ ʜʨʫʛʦʡ ʛʨʫʧʧʳ? ʈʘʟʚʝ ʵʪʦ ʥʝ ʧʦʜʨʳʚʘʝʪ ʩʘʤʫ 

ʦʩʥʦʚʫ ʩʠʩʪʝʤʳ? 

ʏʪʦ ʞ, ʚʦ ʤʥʦʛʠʭ ʦʪʥʦʰʝʥʠʷʭ ʣʠʜʝʨʳ ʕʬʠʨʠʫʤʘ ʧʦʩʪʫʧʠʣʠ ʢʘʢ ʥʘʩʪʦʷʱʠʝ ʧʦʣʠʪʠʢʠ ʚ ʭʦʜʝ 

ʢʨʠʟʠʩʘ: ʧʦʰʣʠ ʥʘ ʥʝʧʦʧʫʣʷʨʥʳʝ ʤʝʨʳ, ʢʦʪʦʨʳʝ ʢʦʝ-ʢʦʤʫ ʥʘʚʨʝʜʠʣʠ, ʥʦ ʚʩʝ ʞʝ ʙʳʣʠ ʧʨʠʥʷʪʳ 

ʜʣʷ ʦʙʱʝʛʦ ʙʣʘʛʘ. ʇʦʞʘʣʫʡ, ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʦʮʝʩʩ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʚʧʦʣʥʝ 

ʜʝʤʦʢʨʘʪʠʯʥʳʤ. ʆʨʛʘʥʠʟʘʪʦʨʳ ʥʝ ʧʦʞʘʣʝʣʠ ʩʠʣ ʥʘ ʦʙʲʷʩʥʝʥʠʝ ʩʚʦʝʛʦ ʰʘʛʘ, ʯʪʦʙʳ ʥʘʙʨʘʪʴ 

ʛʦʣʦʩʘ ʚ ʧʦʜʜʝʨʞʢʫ ʭʘʨʜʬʦʨʢʘ. ʊʘʢ ʞʝ ʢʘʢ ʚ ʩʣʫʯʘʝ ʩ ʧʣʘʥʦʤ Segwit2x ʠ ʜʨʫʛʠʤʠ 

ʧʨʝʜʣʦʞʝʥʠʷʤʠ ʧʦ ʨʝʬʦʨʤʝ ɹʠʪʢʦʠʥʘ, ʵʪʘ ʠʥʠʮʠʘʪʠʚʘ ʙʳʣʘ ʙʳ ʦʪʢʣʦʥʝʥʘ, ʝʩʣʠ ʙ ʝʝ ʥʝ 

ʧʦʜʜʝʨʞʘʣʦ ʙʦʣʴʰʠʥʩʪʚʦ ʤʘʡʥʝʨʦʚ. ɺ ʢʘʢʦʤ-ʪʦ ʩʤʳʩʣʝ ʤʝʨʳ, ʧʨʠʥʷʪʳʝ ʢʦʤʘʥʜʦʡ ʕʬʠʨʠʫʤʘ, 

ʦʢʘʟʘʣʠʩʴ ʙʦʣʝʝ ʜʝʤʦʢʨʘʪʠʯʥʳʤʠ, ʯʝʤ ʨʝʰʝʥʠʷ, ʧʨʠʥʠʤʘʝʤʳʝ ʧʦʣʠʪʠʢʘʤʠ ʦʪ ʣʠʮʘ ʛʨʘʞʜʘʥ, 

ʥʦ ʙʝʟ ʠʭ ʫʯʘʩʪʠʷ. ɸ ʧʦʩʢʦʣʴʢʫ ʩʦʦʙʱʝʩʪʚʦ ʕʬʠʨʠʫʤʘ ʩʦʩʪʦʠʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʟ 
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ʠʥʞʝʥʝʨʦʚ-ʧʨʦʛʨʘʤʤʠʩʪʦʚ, ʘ ʥʝ ʢʨʠʧʪʦʚʘʣʶʪʥʳʭ ʠʥʚʝʩʪʦʨʦʚ, ʠʭ ʩʧʦʨʳ ʧʦ ʧʦʚʦʜʫ ʭʘʨʜʬʦʨʢʘ 

ʙʳʣʠ ʢʫʜʘ ʤʝʥʝʝ ʦʞʝʩʪʦʯʝʥʥʳʤʠ, ʯʝʤ ʚ ʩʦʦʙʱʝʩʪʚʝ ɹʠʪʢʦʠʥʘ. 

ɹʦʣʝʝ ʪʦʛʦ, ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʥʝʜʦʚʦʣʴʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʠ ʕʬʠʨʠʫʤʘ ʪʦʞʝ ʥʝ ʩʦʚʩʝʤ ʣʠʰʝʥʳ 

ʚʣʘʩʪʠ. ʅʝʙʦʣʴʰʘʷ ʛʨʫʧʧʘ ʨʝʰʠʣʘ ʧʨʦʜʦʣʞʘʪʴ ʤʘʡʥʠʥʛ ʩʪʘʨʦʡ, ʠʩʭʦʜʥʦʡ ʚʝʨʩʠʠ ʵʬʠʨʘ, ʛʜʝ 

ʩʨʝʜʩʪʚʘ ʚʟʣʦʤʱʠʢʘ ʧʦ-ʧʨʝʞʥʝʤʫ ʬʠʛʫʨʠʨʦʚʘʣʠ ʚ ʠʩʪʦʨʠʠ ʪʨʘʥʟʘʢʮʠʡ. ʆʥʠ ʥʘʟʚʘʣʠ ʩʚʦʶ 

ʚʝʨʩʠʶ Ethereum Classic, ʧʨʠʩʚʦʠʣʠ ʚʘʣʶʪʝ ʦʙʦʟʥʘʯʝʥʠʝ ɽʊʉ ʠ ʥʘʯʘʣʠ ʪʦʨʛʦʚʘʪʴ ʝʶ ʥʘʨʷʜʫ 

ʩ ʥʦʚʳʤ ʵʬʠʨʦʤ (ɽʊʅ). ʊʝʧʝʨʴ ʕʬʠʨʠʫʤʦʚ ʩʪʘʣʦ ʜʚʘ. ʕʪʦ ʨʘʟʜʚʦʝʥʠʝ ʚʳʟʚʘʣʦ ʠʟʨʷʜʥʫʶ 

ʧʫʪʘʥʠʮʫ ʠ ʧʨʠʚʝʣʦ ʢ ʠʥʪʝʨʝʩʥʳʤ ʘʨʙʠʪʨʘʞʥʳʤ ʨʝʰʝʥʠʷʤ, ʘ ʢʨʦʤʝ ʪʦʛʦ, ʧʦʟʚʦʣʠʣʦ ʪʨʝʡʜʝʨʘʤ 

ʙʠʪʢʦʠʥʘ ʠʟʚʣʝʯʴ ʜʣʷ ʩʝʙʷ ʢʦʝ-ʢʘʢʠʝ ʫʨʦʢʠ ʢ ʤʦʤʝʥʪʫ ʨʘʟʜʝʣʝʥʠʷ ʠʭ ʩʦʙʩʪʚʝʥʥʦʡ ʚʘʣʶʪʳ. 

ʆʜʥʘʢʦ ʝʛʦ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʠ ʢʘʢ ʥʝʥʘʩʠʣʴʩʪʚʝʥʥʫʶ ʘʢʮʠʶ ʛʨʫʧʧʳ ʜʠʩʩʠʜʝʥʪʦʚ, ʢʦʪʦʨʳʝ 

ʨʝʰʠʣʠ ʦʪʩʪʦʷʪʴ ʧʨʘʚʦ ʥʘ ʩʦʙʩʪʚʝʥʥʳʡ ʧʫʪʴ. ʉʝʛʦʜʥʷ, ʙʦʣʴʰʝ ʛʦʜʘ ʩʧʫʩʪʷ, Ethereum Classic 

ʧʦ-ʧʨʝʞʥʝʤʫ ʩʫʱʝʩʪʚʫʝʪ, ʭʦʪʷ ʝʛʦ ʩʪʦʠʤʦʩʪʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʦʚʦʡ ʚʘʣʶʪʦʡ ʥʝʚʝʣʠʢʘ. ʕʪʦ 

ʟʥʘʯʠʪ, ʯʪʦ ʘʢʪʠʚʳ ʚʟʣʦʤʱʠʢʘ The DAO, ʯʴʠ ʪʨʘʥʟʘʢʮʠʠ ʪʱʘʪʝʣʴʥʦ ʦʪʩʣʝʞʠʚʘʶʪʩʷ ʚ ʦʪʢʨʳʪʦʤ 

ʨʝʝʩʪʨʝ ʕʬʠʨʠʫʤʘ, ʩʝʡʯʘʩ ʩʪʦʷʪ ʥʘʤʥʦʛʦ ʤʝʥʴʰʝ, ʯʝʤ ʝʩʣʠ ʙʳ ʠʭ ʢʦʥʚʝʨʪʠʨʦʚʘʣʠ ʚ ɽʊʅ. 

ɺʩʝ ʵʪʠ ʢʠʙʝʨʘʪʘʢʠ ʠ ʤʫʯʠʪʝʣʴʥʳʝ ʧʦʧʳʪʢʠ ʟʘʣʘʪʘʪʴ ʜʳʨʳ ʢʘʞʫʪʩʷ ʯʠʩʪʳʤ ʙʝʟʫʤʠʝʤ. 

ʅʦ ʜʘʚʘʡʪʝ ʧʦʧʨʦʙʫʝʤ ʪʨʝʟʚʦ ʦʮʝʥʠʪʴ ʠʭ ʤʘʩʰʪʘʙ. ʈʘʟʚʝ ʦʥʠ ʩʨʘʚʥʠʤʳ ʩ ʬʠʥʘʥʩʦʚʳʤ ʢʨʠʟʠʩʦʤ 

2008 ʛʦʜʘ? ʀʣʠ ʩ ʨʘʟʤʘʭʦʤ ʧʦʩʣʝʜʫʶʱʠʭ ʩʢʘʥʜʘʣʦʚ ʥʘ ʋʦʣʣ-ʩʪʨʠʪ? ʂʨʦʤʝ ʪʦʛʦ, ʢʘʞʜʳʡ ʥʦʚʳʡ 

ʚʟʣʦʤ ʩʪʘʥʦʚʠʣʩʷ ʮʝʥʥʳʤ ʦʧʳʪʦʤ ʠ ʧʦʟʚʦʣʷʣ ʫʣʫʯʰʠʪʴ ʧʣʘʪʬʦʨʤʫ ʕʬʠʨʠʫʤʘ, ʧʦʚʳʰʘʷ ʝʝ 

ʥʘʜʝʞʥʦʩʪʴ. ʂʠʙʝʨʘʪʘʢʠ ʪʘʢʞʝ ʧʨʠʚʝʣʠ ʢ ʧʦʷʚʣʝʥʠʶ ʧʨʦʪʦʢʦʣʘ Plasma, ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʣʠʯʥʦ 

ɺʠʪʘʣʠʢʦʤ ɹʫʪʝʨʠʥʳʤ ʚ ʪʘʥʜʝʤʝ ʩ ɼʞʦʟʝʬʦʤ ʇʫʥʦʤ ð ʦʜʥʠʤ ʠʟ ʩʦʟʜʘʪʝʣʝʡ Lightning 

Network [14]. ʇʦʜʦʙʥʦ LN ʫ ɹʠʪʢʦʠʥʘ, Plasma ʚʳʚʦʜʠʪ ʢʨʫʧʥʳʝ ʪʨʘʥʟʘʢʮʠʠ ʠ ʦʧʝʨʘʮʠʠ 

ʧʦ ʩʤʘʨʪ-ʢʦʥʪʨʘʢʪʘʤ ʚ ʟʘʱʠʱʝʥʥʫʶ çʚʥʝʩʝʪʝʚʫʶè ʟʦʥʫ, ʪʝʤ ʩʘʤʳʤ ʨʘʟʛʨʫʞʘʷ ʙʣʦʢʯʝʡʥ. ɽʩʣʠ 

ʥʦʚʳʡ ʧʨʦʪʦʢʦʣ ʟʘʨʘʙʦʪʘʝʪ, ʕʬʠʨʠʫʤ ʤʦʞʥʦ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʤʘʩʰʪʘʙʘʭ. 

ʅʘ ʬʦʥʝ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʚʟʨʳʚʘ, ʧʦʜʧʠʪʳʚʘʝʤʦʛʦ ʤʠʣʣʠʘʨʜʥʳʤʠ ʢʘʧʠʪʘʣʦʚʣʦʞʝʥʠʷʤʠ, 

ʢʠʙʝʨʘʪʘʢʠ ʢʘʞʫʪʩʷ ʤʝʣʢʠʤʠ ʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤʠ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ ʦʧʳʪ ɹʠʪʢʦʠʥʘ ʠ ʕʬʠʨʠʫʤʘ ʷʩʥʦ ʧʦʢʘʟʘʣ, ʯʪʦ ʫʧʨʘʚʣʷʪʴ ʦʪʢʨʳʪʳʤʠ 

ʧʣʘʪʬʦʨʤʘʤʠ ʠ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʥʝʣʝʛʢʦ. ʃʶʙʳʝ ʨʝʰʝʥʠʷ ʠ ʧʝʨʝʤʝʥʳ ʪʨʝʙʫʶʪ 

ʢʦʥʩʝʥʩʫʩʘ ʤʝʞʜʫ ʨʘʟʨʦʟʥʝʥʥʳʤʠ ʛʨʫʧʧʘʤʠ, ʯʴʠ ʠʥʪʝʨʝʩʳ ʯʘʩʪʦ ʢʦʥʬʣʠʢʪʫʶʪ. ʆʜʥʘʢʦ 

ʪʚʦʨʯʝʩʢʘʷ ʬʘʥʪʘʟʠʷ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʚ ʵʪʦʡ ʩʬʝʨʝ ʪʘʢʦʚʘ, ʯʪʦ ʣʶʙʦʡ ʙʘʨʴʝʨ ʥʝʤʝʜʣʝʥʥʦ ʚʳʟʳʚʘʝʪ 

ʞʝʣʘʥʠʝ ʝʛʦ ʧʨʝʦʜʦʣʝʪʴ. ɺʦʪ ʧʦʯʝʤʫ ʩʘʤʳʝ ʩʤʝʣʳʝ ʠ ʠʥʪʝʨʝʩʥʳʝ ʥʘʭʦʜʢʠ ʚʦʟʥʠʢʘʶʪ ʢʘʢ ʦʪʢʣʠʢ 

ʥʘ ʧʨʦʙʣʝʤʳ ʠ ʥʝʜʦʩʪʘʪʢʠ ʧʝʨʚʳʭ ʙʣʦʢʯʝʡʥ-ʧʣʘʪʬʦʨʤ. 

ʅʘ ʟʘʨʝ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʠʥʪʝʨʥʝʪʘ ʥʝʤʘʣʦ ʧʨʦʨʠʮʘʪʝʣʝʡ ʫʪʚʝʨʞʜʘʣʦ, ʯʪʦ ʥʝʟʘʚʠʩʠʤʳʝ 

ʢʦʤʧʴʶʪʝʨʳ ʥʠʢʦʛʜʘ ʥʝ ʩʤʦʛʫʪ ʙʝʟʦʧʘʩʥʦ ʧʦʜʢʣʶʯʘʪʴʩʷ ʜʨʫʛ ʢ ʜʨʫʛʫ ð ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ 

ʧʦʪʦʤʫ, ʯʪʦ ʥʘ ʪʦʪ ʤʦʤʝʥʪ ʥʝ ʩʫʱʝʩʪʚʦʚʘʣʦ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʭ, ʶʨʠʜʠʯʝʩʢʠʭ ʠ ʧʨʦʯʠʭ 

ʟʘʱʠʪʥʳʭ ʤʝʭʘʥʠʟʤʦʚ. ɺ ʠʪʦʛʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʤʦʱʴ, ʙʨʦʰʝʥʥʘʷ ʥʘ ʙʦʨʴʙʫ ʩ ʵʪʠʤʠ 

ʧʨʦʙʣʝʤʘʤʠ, ʠʭ ʫʩʧʝʰʥʦ ʧʦʙʝʜʠʣʘ. ɼʘʣʴʥʝʡʰʝʝ ʤʳ ʟʥʘʝʤ ʠʟ ʠʩʪʦʨʠʠ. ɺʝʨʦʷʪʥʦ, ʘʥʘʣʦʛʠʯʥʦʛʦ 

ʠʩʭʦʜʘ ʥʘʜʦ ʞʜʘʪʴ ʠ ʚ ʩʣʫʯʘʝ ʩ ʙʣʦʢʯʝʡʥʦʤ. ɺ ʢʦʥʮʝ ʛʣʘʚʳ ʤʳ ʚʢʨʘʪʮʝ ʨʘʩʩʤʦʪʨʠʤ ʝʱʝ 

ʥʝʩʢʦʣʴʢʦ ʥʦʚʳʭ ʨʝʰʝʥʠʡ, ʢʦʪʦʨʳʝ ʧʨʠʙʣʠʞʘʶʪ ʥʘʩ ʢ ʜʦʩʪʠʞʝʥʠʶ ʪʘʢʠʭ ʮʝʣʝʡ. 

ʃʫʯʰʠʡ ɹʠʪʢʦʠʥ? 
ʆʜʠʥ ʠʟ ʛʣʘʚʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ ʙʠʪʢʦʠʥʘ ʠ ʜʨʫʛʠʭ ʨʘʥʥʠʭ ʢʨʠʧʪʦʚʘʣʶʪ ʩʚʦʜʠʪ ʩ ʫʤʘ 

ʢʨʠʧʪʦʛʨʘʬʦʚ, ʦʜʥʘʢʦ ʯʘʩʪʦ ʫʧʫʩʢʘʝʪʩʷ ʠʟ ʚʠʜʫ ʰʠʨʦʢʦʡ ʧʫʙʣʠʢʦʡ, ð ʦʪʩʫʪʩʪʚʠʝ 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʨʘʩʭʦʞʝʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ɹʠʪʢʦʠʥʝ ʢʘʢ ʦʙ ʘʥʦʥʠʤʥʦʡ 

ʧʣʘʪʝʞʥʦʡ ʩʠʩʪʝʤʝ ʠ ʨʝʟʦʥʘʥʩʥʳʝ ʠʩʪʦʨʠʠ ʦ ʪʦʤ, ʢʘʢ ʭʘʢʝʨʳ ʠ ʧʨʦʯʠʝ ʟʣʦʫʤʳʰʣʝʥʥʠʢʠ 

ʩ ʧʦʤʦʱʴʶ ʢʨʠʧʪʦʚʘʣʶʪʳ ʟʘʤʝʪʘʶʪ ʩʣʝʜʳ, ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʙʣʦʢʯʝʡʥ ɹʠʪʢʦʠʥʘ ð 

ʘʙʩʦʣʶʪʥʦ ʦʪʢʨʳʪʳʡ ʨʝʝʩʪʨ. ʀ ʭʦʪʷ ʚ ʥʝʤ ʥʝ ʚʠʜʥʦ ʠʤʝʥ, ʘ ʪʦʣʴʢʦ ʯʠʩʣʝʥʥʦ-ʙʫʢʚʝʥʥʳʝ ʘʜʨʝʩʘ, 

ʢʘʞʜʘʷ ʪʨʘʥʟʘʢʮʠʷ ʚʠʜʠʤʘ ʠ ʣʝʛʢʦ ʦʪʩʣʝʞʠʚʘʝʪʩʷ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʢʪʦ ʫʛʦʜʥʦ (ʚ ʪʦʤ ʯʠʩʣʝ ʠ 

ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʟʘʢʦʥʘ) ʤʦʞʝʪ ʚ ʠʪʦʛʝ ʜʦʙʨʘʪʴʩʷ ʜʦ ʚʘʩ, ʦʩʦʙʝʥʥʦ ʪʝʧʝʨʴ, ʢʦʛʜʘ ʨʝʛʫʣʠʨʫʝʤʳʝ 

ʦʙʤʝʥʥʠʢʠ ʙʠʪʢʦʠʥʦʚ ʜʦʣʞʥʳ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʧʦʣʠʪʠʢʠ ɿʉʂ (çʟʥʘʡ ʩʚʦʝʛʦ ʢʣʠʝʥʪʘè). ɺʦʪ ʯʪʦ 

ʚʳʟʳʚʘʝʪ ʪʨʝʚʦʛʫ ʫ ʚʩʝʭ, ʢʦʤʫ ʥʝʙʝʟʨʘʟʣʠʯʥʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʝ ʧʨʘʚʦ ʯʝʣʦʚʝʢʘ ʥʘ ʯʘʩʪʥʫʶ 

ʞʠʟʥʴ. ɹʝʟ ʧʦʜʣʠʥʥʦʡ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʙʝʟʛʨʘʥʠʯʥʳʡ ʜʦʩʪʫʧ ʚ ʩʬʝʨʫ ʵʢʦʥʦʤʠʢʠ ʠ 

ʩʦʮʠʘʣʴʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʪʘʢ ʠ ʦʩʪʘʥʝʪʩʷ ʟʳʙʢʦʡ ʤʝʯʪʦʡ, ʧʦʣʘʛʘʶʪ ʟʘʱʠʪʥʠʢʠ ʣʠʯʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ. ɺʝʜʴ ʧʨʠʥʫʜʠʪʝʣʴʥʳʡ çʚʳʭʦʜ ʥʘ ʧʫʙʣʠʢʫè ʦʛʨʘʥʠʯʠʚʘʝʪ ʥʘʰʫ ʩʧʦʩʦʙʥʦʩʪʴ ʢ 

ʩʘʤʦʚʳʨʘʞʝʥʠʶ ʠ ʩʚʦʙʦʜʥʦʡ ʪʦʨʛʦʚʣʝ. ʇʦʵʪʦʤʫ ʤʥʦʛʠʝ ʧʨʦʛʨʘʤʤʠʩʪʳ ʩʝʡʯʘʩ ʨʘʟʨʘʙʘʪʳʚʘʶʪ 

ʤʝʥʝʝ ʧʨʦʟʨʘʯʥʳʝ ʢʨʠʧʪʦʚʘʣʶʪʳ. 
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ʅʘʚʝʨʥʦʝ, ʚʳ ʟʘʜʘʝʪʝʩʴ ʚʦʧʨʦʩʦʤ: ʘ ʨʘʟʚʝ ʥʘʤ ʥʝ ʥʫʞʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʣʦʚʠʪʴ 

ʭʘʢʝʨʦʚ-ʚʳʤʦʛʘʪʝʣʝʡ ʚ ʪʦʪ ʤʦʤʝʥʪ, ʢʦʛʜʘ ʦʥʠ ʧʳʪʘʶʪʩʷ ʦʙʤʝʥʷʪʴ ʧʦʣʫʯʝʥʥʳʡ çʚʳʢʫʧè 

ʥʘ ʜʦʣʣʘʨʳ? ʂʦʥʝʯʥʦ ʥʫʞʥʘ, ʥʦé ɺʦ-ʧʝʨʚʳʭ, ʝʩʣʠ ʥʝʢʘʷ ʧʦʨʮʠʷ ʢʨʠʧʪʦʚʘʣʶʪʳ ʙʫʜʝʪ 

ʬʠʛʫʨʠʨʦʚʘʪʴ ʚ ʫʛʦʣʦʚʥʦʤ ʜʝʣʝ, ʵʪʦ ʤʦʞʝʪ ʠʟʤʝʥʠʪʴ ʝʝ ʮʝʥʥʦʩʪʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ 

ʝʜʠʥʠʮʘʤʠ ʪʦʡ ʞʝ ʚʘʣʶʪʳ. (ʅʝ ʟʘʙʳʚʘʡʪʝ, ʯʪʦ ʠʩʪʦʨʠʷ ʪʨʘʥʟʘʢʮʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʢʨʠʤʠʥʘʣʴʥʳʭ, 

ʟʘʥʦʩʠʪʩʷ ʚ ʙʣʦʢʯʝʡʥ ʥʘ ʚʝʢʠ ʚʝʯʥʳʝ.) ʂʘʢ ʦʙʲʷʩʥʷʝʪ ɿʫʢʦ ʋʠʣʢʦʢʩ, ʩʦʟʜʘʪʝʣʴ ʚʘʣʶʪʳ Zcash, 

ʥʝʦʙʭʦʜʠʤʦ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʧʦʣʥʫʶ ʨʘʚʥʦʟʥʘʯʥʦʩʪʴ ʚʘʣʶʪʥʳʭ ʝʜʠʥʠʮ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, çʝʩʣʠ 

ʚ rʭʦʪʠʪʝ ʢʦʤʫ-ʪʦ ʯʝʤ-ʪʦ ʟʘʧʣʘʪʠʪʴ ʠ ʫ ʚʘʩ ʝʩʪʴ ʜʚʝ ʦʜʠʥʘʢʦʚʳʝ ʧʣʘʪʝʞʥʳʝ ʝʜʠʥʠʮʳ, ʪʦ ʜʦʣʞʥʦ 

ʙʳʪʴ ʘʙʩʦʣʶʪʥʦ ʚʩʝ ʨʘʚʥʦ, ʢʘʢʫʶ ʠʟ ʥʠʭ ʚʳ ʦʪʜʘʜʠʪʝè [15]. ʅʘʧʨʠʤʝʨ, ʢʘʞʜʘʷ ʢʫʧʶʨʘ 

ʥʦʤʠʥʘʣʦʤ ʚ ʦʜʠʥ ʜʦʣʣʘʨ, ʦʜʠʥ ʬʫʥʪ ʠʣʠ ʦʜʥʫ ʡʝʥʫ ʧʦʣʥʦʩʪʴʶ ʨʘʚʥʦʟʥʘʯʥʘ ʜʨʫʛʦʡ ʪʘʢʦʡ ʞʝ 

ʢʫʧʶʨʝ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʝʨʠʡʥʦʛʦ ʥʦʤʝʨʘ. ʉ ʙʠʪʢʦʠʥʦʤ ʪʘʢ ʙʳʚʘʝʪ ʥʝ ʚʩʝʛʜʘ. ʂʦʛʜʘ ʌʉɹ 

ʚʳʩʪʘʚʠʣʦ ʥʘ ʧʨʦʜʘʞʫ 144 ʪʳʩʷʯ ʙʠʪʢʦʠʥʦʚ (ʩʪʦʠʤʦʩʪʴʶ 460 ʤʠʣʣʠʦʥʦʚ ʜʦʣʣʘʨʦʚ ʧʦ ʩʦʩʪʦʷʥʠʶ 

ʥʘ ʘʚʛʫʩʪ 2017 ʛʦʜʘ), ʢʦʥʬʠʩʢʦʚʘʥʥʳʭ ʫ ʈʦʩʩʘ ʋʣʴʙʨʠʭʪʘ ð ʚʣʘʜʝʣʴʮʘ ʠʥʪʝʨʥʝʪ-ʨʥrʢʘ 

ʥʝʣʝʛʘʣʴʥʳʭ ʪʦʚʘʨʦʚ Silk Road, ʵʪʠ çʤʦʥʝʪʳè ʫʰʣʠ ʧʦ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʮʝʥʝ, ʯʝʤ 

ʜʨʫʛʠʝ ʠʭ ʵʢʚʠʚʘʣʝʥʪʳ [16], ʧʦʩʢʦʣʴʢʫ ʧʦʣʴʟʦʚʘʪʝʣʠ ʧʦʩʯʠʪʘʣʠ, ʯʪʦ ʵʪʘ ʧʦʨʮʠʷ ʙʠʪʢʦʠʥʦʚ 

ʦʬʠʮʠʘʣʴʥʦ çʦʪʤʳʪʘè ʧʨʘʚʠʪʝʣʴʩʪʚʦʤ ʉʐɸ. ʀ ʥʘʦʙʦʨʦʪ, ʜʨʫʛʠʝ ʙʠʪʢʦʠʥʳ ʩ ʟʘʧʷʪʥʘʥʥʦʡ 

ʨʝʧʫʪʘʮʠʝʡ ʤʦʛʫʪ ʩʪʦʠʪʴ ʤʝʥʴʰʝ ʠʟ-ʟʘ ʨʠʩʢʘ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʢʦʥʬʠʩʢʘʮʠʠ. ʇʨʝʜʩʪʘʚʴʪʝ, ʯʪʦ 

ʥʘʣʠʯʥʦʩʪʴ ʚ ʚʘʰʝʤ ʢʦʰʝʣʴʢʝ ʚʥʝʟʘʧʥʦ ʦʙʣʦʞʠʣʠ ʜʝʩʷʪʠʧʨʦʮʝʥʪʥʳʤ ʥʘʣʦʛʦʤ ʪʦʣʴʢʦ ʧʦʪʦʤʫ, 

ʯʪʦ ʧʷʪʴ ʣʝʪ ʥʘʟʘʜ ʵʪʠ ʢʫʧʶʨʳ ʧʦʙʳʚʘʣʠ ʚ ʨʫʢʘʭ ʥʘʨʢʦʪʦʨʛʦʚʮʘ, ʢʦʪʦʨʦʛʦ ʚʳ ʠ ʚ ʛʣʘʟʘ ʥʝ ʚʠʜʝʣʠ. 

ʇʦ-ʚʘʰʝʤʫ, ʵʪʦ ʩʧʨʘʚʝʜʣʠʚʦ? ʇʦ-ʥʘʰʝʤʫ, ʥʝ ʦʯʝʥʴ. ʏʪʦʙʳ ʠʟʙʝʞʘʪʴ ʧʦʜʦʙʥʳʭ ʧʝʨʝʛʠʙʦʚ ʠ 

ʧʨʠʙʣʠʟʠʪʴ ʢʨʠʧʪʦʚʘʣʶʪʫ ʢ ʨʘʚʥʦʟʥʘʯʥʳʤ ʥʘʣʠʯʥʳʤ ʜʝʥʴʛʘʤ, Zcash ʠʩʧʦʣʴʟʫʝʪ ʩʣʦʞʥʳʡ 

ʧʨʦʪʦʢʦʣ çʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʩ ʥʫʣʝʚʳʤ ʨʘʟʛʣʘʰʝʥʠʝʤè, ʧʦʟʚʦʣʷʶʱʠʡ ʧʦʜʪʚʝʨʜʠʪʴ, ʯʪʦ ʪʨʘʥʟʘʢʮʠʷ 

ʩʦʚʝʨʰʝʥʘ ʙʝʟ ʚʦʟʤʦʞʥʦʩʪʠ ʦʪʩʣʝʜʠʪʴ ʩʫʤʤʫ, ʦʪʧʨʘʚʠʪʝʣʷ ʠ ʧʦʣʫʯʘʪʝʣʷ. 

Zcash, ʢʘʢ ʠ ʜʨʫʛʠʝ ʘʥʦʥʠʤʥʳʝ ʚʘʣʶʪʳ ʩ ʚr ʩʦʢʠʤ ʫʨʦʚʥʝʤ ʢʨʠʧʪʦʟʘʱʠʪʳ, ʪʘʢʠʝ ʢʘʢ Monero 

ʠ Dash, ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʧʨʠʚʣʝʢʘʝʪ ʢ ʩʝʙʝ ʧʦʚʳʰʝʥʥʦʝ ʚʥʠʤʘʥʠʝ, ʧʨʠʯʝʤ ʥʝ ʪʦʣʴʢʦ 

ʠʥʪʝʨʥʝʪ-ʚʦʣʴʥʦʜʫʤʮʝʚ ʠ ʧʨʦʯʠʭ ʣʶʙʠʪʝʣʝʡ ʧʨʠʚʘʪʥʦʩʪʠ, ʥʦ ʠ ʙʘʥʢʠʨʦʚ. ʕʪʠ ʪʝʭʥʦʣʦʛʠʠ ʤʘʥʷʪ 

ʠʭ ʧʦ ʚʧʦʣʥʝ ʧʨʦʩʪʦʡ ʠ ʧʦʥʷʪʥʦʡ ʧʨʠʯʠʥʝ: ʙʘʥʢʠ ʥʝ ʭʦʪʷʪ, ʯʪʦʙʳ ʠʭ ʩʜʝʣʢʠ ʩ ʢʣʠʝʥʪʘʤʠ 

ʚʳʩʪʘʚʣʷʣʠʩʴ ʥʘ ʚʩʝʦʙʱʝʝ ʦʙʦʟʨʝʥʠʝ, ʧʦʩʢʦʣʴʢʫ ʵʪʦ ʧʦʤʝʰʘʝʪ ʚʝʩʪʠ ʜʝʣʘ. ɺʦʦʙʱʝ, ʚ 

ʬʠʥʘʥʩʦʚʦʤ ʩʝʢʪʦʨʝ ʥʘʙʣʶʜʘʝʪʩʷ ʚʩʧʳʰʢʘ ʠʥʪʝʨʝʩʘ ʢ ʨʝʰʝʥʠʷʤ, ʩʚʷʟʘʥʥʳʤ ʩ ʟʘʱʠʪʦʡ 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ. ɺ ʬʝʚʨʘʣʝ 2017 ʛʦʜʘ ʩʝʤʴ ʢʨʫʧʥʝʡʰʠʭ ʙʘʥʢʦʚ ʤʠʨʘ, ʚʢʣʶʯʘʷ J.P. Morgan 

ʠ UBS, ʦʙʲʝʜʠʥʠʣʠʩʴ ʩ ʢʦʤʧʘʥʠʷʤʠ CME Group, Intel ʠ Microsoft ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʦʶʟʘ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ ʥʘ ʙʘʟʝ ʧʣʘʪʬʦʨʤʳ ʕʬʠʨʠʫʤ ʠ çʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʤʘʩʰʪʘʙʘè, ʦʪʚʝʯʘʶʱʝʛʦ ʚʳʩʦʢʠʤ ʩʪʘʥʜʘʨʪʘʤ ʤʦʱʥʦʩʪʠ ʠ, ʛʣʘʚʥʦʝ, 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ, ʚ ʢʦʪʦʨʦʡ ʥʫʞʜʘʶʪʩʷ ʢʨʫʧʥʳʝ ʢʦʨʧʦʨʘʮʠʠ [17]. 

ʅʝ ʙʫʜʝʤ ʟʘʙʳʚʘʪʴ ʠ ʦ ʪʝʭʥʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʝ, ʥʘʜ ʢʦʪʦʨʦʡ ʙʴʶʪʩʷ ʢʦʤʘʥʜʳ ɹʠʪʢʦʠʥʘ 

ʠ ʕʬʠʨʠʫʤʘ: ʢʘʢ ʜʦʙʠʪʴʩʷ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʠ ʙʝʟ ʨʠʩʢʘ, ʪʦ ʝʩʪʴ ʧʨʦʚʦʜʠʪʴ ʙʦʣʴʰʝ ʪʨʘʥʟʘʢʮʠʡ 

ʚ ʩʝʢʫʥʜʫ ʙʝʟ ʩʦʟʜʘʥʠʷ ʫʷʟʚʠʤʦʡ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʧʣʘʪʬʦʨʤʳ. ɽʩʪʴ ʠ ʝʱʝ ʦʜʠʥ ʩʣʦʞʥʳʡ 

ʤʦʤʝʥʪ, ʢʘʩʘʶʱʠʡʩʷ ʦʨʛʘʥʠʟʘʮʠʠ ʜʝʤʦʢʨʘʪʠʯʝʩʢʦʡ ʧʨʘʚʷʱʝʡ ʩʪʨʫʢʪʫʨʳ, ʢʦʪʦʨʘʷ ʩʤʦʞʝʪ 

ʨʝʰʘʪʴ ʧʨʦʙʣʝʤʳ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɼʚʘ ʥʦʚʳʭ ʙʣʦʢʯʝʡʥ-ʩʪʘʨʪʘʧʘ, Tezos ʠ EOS, ʘʢʪʠʚʥʦ ʠʱʫʪ 

ʦʪʚʝʪʳ ʥʘ ʵʪʠ ʚʦʧʨʦʩʳ. ɺʩʝʛʦ ʟʘ 12 ʜʥʝʡ ʚ ʠʶʣʝ 2017 ʛʦʜʘ ʠʤ ʫʜʘʣʦʩʴ ʩʦʙʨʘʪʴ 232 

ʠ 185 ʤʠʣʣʠʦʥʦʚ ʜʦʣʣʘʨʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʝʥʘʜʦʣʛʦ ʟʘʥʷʚ ʧʝʨʚʦʝ ʠ ʚʪʦʨʦʝ ʤʝʩʪʘ ʚ ʠʩʪʦʨʠʠ 

ʢʨʘʫʜʬʘʥʜʠʥʛʘ [18]. (ɺʩʢʦʨʝ ʨʝʢʦʨʜ ʧʦʙʠʣ ʩʪʘʨʪʘʧ Filecoin, ʢʦʪʦʨʳʡ ʩʦʙʨʘʣ 252 ʤʠʣʣʠʦʥʘ 

ʜʦʣʣʘʨʦʚ, ʧʨʠʯʝʤ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʩʫʤʤʳ ð ʚʩʝʛʦ ʟʘ ʦʜʠʥ ʯʘʩ.) 

EOS ð ʜʝʪʠʱʝ ɼʵʥʠʝʣʘ ʃʘʨʠʤʝʨʘ, ʦʜʥʦʛʦ ʠʟ ʧʝʨʚʳʭ ʩʦʟʜʘʪʝʣʝʡ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ 

ʧʨʠʣʦʞʝʥʠʡ ʠ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ. ɺ ʧʨʦʝʢʪʝ ʪʘʢʞʝ ʟʘʜʝʡʩʪʚʦʚʘʥ ʠʟʚʝʩʪʥʳʡ 

ʢʨʠʧʪʦʛʨʘʬ ʁʝʥ ɻʨʠʛʛ, ʨʘʟʨʘʙʦʪʯʠʢ ʩʠʩʪʝʤʳ ʪʨʦʡʥʦʡ ʟʘʧʠʩʠ. Block.one ð ʢʦʤʧʘʥʠʷ, 

ʟʘʧʫʩʪʠʚʰʘʷ EOS, ð ʧʦʟʚʦʣʷʝʪ ʤʘʡʥʝʨʘʤ ʟʘʚʝʨʷʪʴ ʟʘʧʠʩʠ ʠ ʧʦʜʪʚʝʨʞʜʘʪʴ ʪʨʘʥʟʘʢʮʠʠ ʧʫʪʝʤ 

ʧʨʦʩʤʦʪʨʘ ʜʘʥʥʳʭ ʚ ʩʦʦʙʱʝʥʠʷʭ, ʯʪʦ ʛʦʨʘʟʜʦ ʣʝʛʯʝ, ʯʝʤ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʚʩʶ ʠʩʪʦʨʠʶ ʙʘʣʘʥʩʘ, 

ʢʘʢ ʪʨʝʙʫʶʪ ʜʨʫʛʠʝ ʦʪʢʨʳʪʳʝ ʙʣʦʢʯʝʡʥʳ. ʇʨʠ ʤʝʥʴʰʝʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʥʘʛʨʫʟʢʝ EOS ʤʦʞʝʪ 

ʦʙʨʘʙʦʪʘʪʴ ʜʦ 50 ʪʳʩʷʯ ʪʨʘʥʟʘʢʮʠʡ ʚ ʩʝʢʫʥʜʫ, ʘ ʚ ʙʫʜʫʱʝʤ ʜʦʡʜʝʪ ʠ ʜʦ ʤʠʣʣʠʦʥʘ, ʢʘʢ ʦʙʝʱʘʶʪ 

ʩʦʟʜʘʪʝʣʠ ʧʣʘʪʬʦʨʤʳ [19]. 

ɸʨʭʠʪʝʢʪʫʨʘ Tezos ʫʧʨʦʱʘʝʪ ʧʦʠʩʢ ʢʦʥʩʝʥʩʫʩʘ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʧʨʦʪʦʢʦʣʘ. ʉʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ 

ʚʣʘʜʝʣʴʮʘʤ ʪʦʢʝʥʦʚ Tez ʛʦʣʦʩʦʚʘʪʴ ʟʘ ʩʧʝʮʠʘʣʴʥʦ ʥʘʟʥʘʯʝʥʥʳʭ ʜʝʣʝʛʘʪʦʚ, ʢʦʪʦʨʳʝ 

ʫʧʦʣʥʦʤʦʯʝʥʳ ʦʜʦʙʨʷʪʴ ʧʦʰʘʛʦʚʳʝ ʠʟʤʝʥʝʥʠʷ ʧʨʦʪʦʢʦʣʘ, ʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʛʠʙʢʠʝ ʠ 

ʜʠʥʘʤʠʯʥʳʝ ʧʨʘʚʠʣʘ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʦʧʨʝʜʝʣʷʪʴ ʠ ʨʘʟʚʠʚʘʪʴ ʩʦʙʩʪʚʝʥʥʳʝ ʤʦʜʝʣʠ 
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ʫʧʨʘʚʣʝʥʠʷ. ʂʦʛʜʘ ʢʥʠʛʘ ʛʦʪʦʚʠʣʘʩʴ ʢ ʧʝʯʘʪʠ, ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ Tezos ʦʢʘʟʘʣʘʩʴ ʧʦʜ ʚʦʧʨʦʩʦʤ 

ʠʟ-ʟʘ ʚʥʫʪʨʝʥʥʝʛʦ ʩʢʘʥʜʘʣʘ, ʦ ʢʦʪʦʨʦʤ ʤʳ ʨʘʩʩʢʘʞʝʤ ʚ ʛʣʘʚʝ 4. ɼʦʚʝʨʠʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʢ ʥʦʚʦʡ 

ʧʣʘʪʬʦʨʤʝ ʙʳʣʦ ʧʦʜʦʨʚʘʥʦ, ʪʝʤ ʥʝ ʤʝʥʝʝ ʚʢʣʘʜ Tezos ʚ ʨʘʟʚʠʪʠʝ ʥʘʜʝʞʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ 

ʚʩʝ ʞʝ ʩʣʝʜʫʝʪ ʧʨʠʟʥʘʪʴ ʚʝʩʦʤʳʤ [20]. 

ɹʝʟʫʩʣʦʚʥʦ, ʫ ʢʘʞʜʦʡ ʥʦʚʦʡ ʠʜʝʠ ʝʩʪʴ ʥʝʜʦʩʪʘʪʢʠ, ʥʦ, ʝʩʣʠ ʧʨʠʚʣʝʯʴ ʢʦʤʘʥʜʫ ʪʘʣʘʥʪʣʠʚʳʭ 

ʠʥʞʝʥʝʨʦʚ, ʣʶʙʘʷ ʟʘʜʫʤʢʘ ʤʦʞʝʪ ʥʘ ʰʘʛ ʧʨʠʙʣʠʟʠʪʴ ʥʘʩ ʢ ʠʜʝʘʣʫ ʜʝʮʝʥʪʨʘʣʠʟʘʮʠʠ, 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʨʫʢʦʚʦʜʩʪʚʘ, ʚʳʩʦʢʦʡ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ. ʊʘʢ 

ʧʨʦʠʟʦʰʣʦ ʩ ʘʣʴʪʝʨʥʘʪʠʚʥʳʤʠ ʢʨʠʧʪʦʚʘʣʶʪʘʤʠ ʚʨʦʜʝ ʣʘʡʪʢʦʠʥʘ, ʯʝʡ ʥʝʩʪʘʥʜʘʨʪʥʳʡ ʧʦʜʭʦʜ ʢ 

ʘʣʛʦʨʠʪʤʘʤ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʨʘʙʦʪʳ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ, ʯʪʦ ʦʪʩʪʨʘʥʠʪʴ ʢʨʫʧʥʳʭ, 

çʧʨʦʤʳʰʣʝʥʥʳʭè ʤʘʡʥʝʨʦʚ ʦʪ ʫʯʘʩʪʠʷ ʚ ʜʦʙʳʯʝ ʤʦʥʝʪ ʚʧʦʣʥʝ ʚʦʟʤʦʞʥʦ. ɼʨʫʛʠʝ ʚʘʣʶʪʳ ð ʚ 

ʦʩʦʙʝʥʥʦʩʪʠ ʚʝʨʪʢʦʠʥ, ʦ ʢʦʪʦʨʦʤ ʤʳ ʧʦʛʦʚʦʨʠʤ ʚ ʩʣʝʜʫʶʱʝʡ ʛʣʘʚʝ, ð ʫʣʫʯʰʠʣʠ ʠ ʜʦʨʘʙʦʪʘʣʠ 

ʤʦʜʝʣʴ ʣʘʡʪʢʦʠʥʘ. ɺʝʨʪʢʦʠʥʫ ʫʜʘʣʦʩʴ ʠʟʙʝʞʘʪʴ ʧʝʯʘʣʴʥʦʛʦ ʦʧʳʪʘ ʙʠʪʢʦʠʥʘ, ʢʦʛʜʘ ʥʠʯʝʤ ʥʝ 

ʦʛʨʘʥʠʯʝʥʥʘʷ ʙʦʨʴʙʘ ʟʘ ʥʘʛʨʘʜʳ ʧʦʨʦʜʠʣʘ ʤʥʦʞʝʩʪʚʦ ʵʥʝʨʛʦʝʤʢʠʭ, ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʤʘʡʥʠʥʛʦʚʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ. 

ɺʦʟʥʠʢʘʶʪ ʪʘʢʞʝ ʨʘʟʣʠʯʥʳʝ ʚʝʨʩʠʠ ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ ʘʣʛʦʨʠʪʤʘ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʜʦʣʠ, 

ʢʦʪʦʨʳʡ ʥʘʜʝʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʨʘʚʘʤʠ ʥʘ ʦʜʦʙʨʝʥʠʝ ʪʨʘʥʟʘʢʮʠʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ 

ʚʘʣʶʪʳ ʥʘ ʩʯʝʪʫ. ʀʜʝʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ, ʠʤʝʷ çʰʢʫʨʥʳʡ ʠʥʪʝʨʝʩè, ʚʘʣʠʜʘʪʦʨʳ ʥʝ ʩʪʘʥʫʪ 

ʤʦʰʝʥʥʠʯʘʪʴ ʩ ʨʝʝʩʪʨʦʤ, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʮʝʥʥʦʩʪʴ ʠʭ ʩʦʙʩʪʚʝʥʥʳʭ ʘʢʪʠʚʦʚ. ʂʨʠʪʠʢʠ 

ʵʪʦʛʦ ʘʣʛʦʨʠʪʤʘ ʦʧʘʩʘʶʪʩʷ, ʯʪʦ ʙʝʟ ʜʦʨʦʛʦʩʪʦʷʱʝʛʦ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʨʘʙʦʪʳ ʟʣʦʫʤʳʰʣʝʥʥʠʢʠ 

ʧʨʦʩʪʦ ʩʦʟʜʘʜʫʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʙʣʦʢʠ ʠ ʪʝʤ ʩʘʤʳʤ ʧʦʚʳʩʷʪ ʩʚʦʡ ʰʘʥʩ ʥʘ ʚʥʝʜʨʝʥʠʝ 

ʬʘʣʴʰʠʚʳʭ ʙʣʦʢʦʚ ʚ ʨʝʝʩʪʨ. ʆʜʥʘʢʦ ʥʝʜʘʚʥʦ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʥʦʚʘʷ ʜʝʣʝʛʠʨʦʚʘʥʥʘʷ ʤʦʜʝʣʴ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʜʦʣʠ (ʝʝ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʩʧʦʣʴʟʫʝʪ EOS) ʩ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʟʘʱʠʪʳ, 

ʢʦʪʦʨʘʷ ʪʘʢ ʠ ʥʘʟʳʚʘʝʪʩʷ ð çʜʝʣʝʛʠʨʦʚʘʥʥʦʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ʜʦʣʠè. ʆʥʘ ʧʦʟʚʦʣʷʝʪ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʥʘʟʥʘʯʘʪʴ ʨʷʜ ʚʣʘʜʝʣʴʮʝʚ ʢʦʤʧʴʶʪʝʨʥʳʭ ʫʟʣʦʚ ʜʝʣʝʛʘʪʘʤʠ, ʯʪʦʙʳ ʦʥʠ ʧʫʪʝʤ 

ʛʦʣʦʩʦʚʘʥʠʷ ʦʮʝʥʠʚʘʣʠ ʨʘʙʦʪʫ ʠ ʜʦʙʨʦʩʦʚʝʩʪʥʦʩʪʴ ʤʘʡʥʝʨʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦʟʥʠʢʘʝʪ 

ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʡ ʦʨʛʘʥ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʚ ʧʨʦʪʠʚʦʚʝʩ ʠʩʧʦʣʥʠʪʝʣʴʥʳʤ ʩʪʨʫʢʪʫʨʘʤ. 

ɸʥʘʣʦʛʠʷ ʩʦ ʩʪʨʫʢʪʫʨʘʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʦʪʥʶʜʴ ʥʝ ʩʣʫʯʘʡʥʘ. ʇʨʘʚʠʣʘ 

ʙʣʦʢʯʝʡʥ-ʧʨʦʪʦʢʦʣʘ, ʢʘʢ ʤʳ ʫʞʝ ʥʝ ʨʘʟ ʧʦʜʯʝʨʢʠʚʘʣʠ, ʚ ʠʟʚʝʩʪʥʦʡ ʩʪʝʧʝʥʠ ʫʧʨʘʚʣʷʶʪ ʥʘʰʠʤ 

ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʧʦʚʝʜʝʥʠʝʤ. ʄʥʦʛʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʜʝʣʘʶʪ ʩʪʘʚʢʫ ʥʘ ʪʦ, ʯʪʦ ʚ ʙʫʜʫʱʝʤ ʵʪʘ 

ʪʝʭʥʦʣʦʛʠʷ ʩʬʦʨʤʠʨʫʝʪ ʥʦʚʳʡ ʫʧʨʘʚʣʝʥʯʝʩʢʠʡ ʤʝʭʘʥʠʟʤ ʜʣʷ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʚ ʮʝʣʦʤ. ɺʦʪ 

ʧʦʯʝʤʫ ʥʘʤ ʞʠʟʥʝʥʥʦ ʥʝʦʙʭʦʜʠʤʦ ʧʦʥʷʪʴ, ʢʘʢ ʣʫʯʰʝ ʚʩʝʛʦ ʫʧʨʘʚʣʷʪʴ ʩʘʤʠʤʠ ʧʣʘʪʬʦʨʤʘʤʠ. 

ɽʩʪʴ ʭʦʨʦʰʘʷ ʥʦʚʦʩʪʴ: ʦʪʢʨʳʪʦʝ, ʜʠʥʘʤʠʯʥʦʝ, ʛʣʦʙʘʣʴʥʦʝ ʩʦʩʪʷʟʘʥʠʝ ʠʜʝʡ ʠ ʠʟʦʙʨʝʪʝʥʠʡ ʧʦʯʪʠ 

ʝʞʝʜʥʝʚʥʦ ʧʦʨʦʞʜʘʝʪ ʥʦʚʳʝ ʠʥʩʪʨʫʤʝʥʪʳ. ɺʦʟʤʦʞʥʦ, çʙʦʣʴʰʠʝè, ʧʨʠʟʥʘʥʥʳʝ 

ʙʣʦʢʯʝʡʥ-ʧʣʘʪʬʦʨʤʳ ʚʨʦʜʝ ɹʠʪʢʦʠʥʘ ʠ ʕʬʠʨʠʫʤʘ ʧʦʟʘʠʤʩʪʚʫʶʪ ʯʪʦ-ʪʦ ʫ ʥʦʚʠʯʢʦʚ ʠ ʚʥʝʜʨʷʪ 

ʚ ʩʚʦʶ ʤʦʜʝʣʴ. ʀʣʠ, ʤʦʞʝʪ ʙʳʪʴ, ʩʦʯʪʫʪ ʩʪʘʚʢʠ ʯʝʨʝʩʯʫʨ ʚʳʩʦʢʠʤʠ, ʦʪʢʘʞʫʪʩʷ ʦʪ ʧʝʨʝʤʝʥ ʠ 

ʚ ʠʪʦʛʝ ʫʪʨʘʪʷʪ ʥʳʥʝʰʥʠʡ ʩʪʘʪʫʩ. ʅʝ ʠʩʢʣʶʯʝʥʦ ʠ ʧʦʷʚʣʝʥʠʝ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʦʛʦ 

ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʪ ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʣʶʙʳʭ 

ʧʣʘʪʬʦʨʤ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʙʳ ʚʩʝʤ ʦʩʪʘʪʴʩʷ ʥʘ ʧʣʘʚʫ ʠ ʥʝ ʜʦʧʫʩʪʠʣʦ ʙʳ ʧʦʷʚʣʝʥʠʷ 

ʣʠʜʝʨʦʚ-ʪʷʞʝʣʦʚʝʩʦʚ. 

ʏʪʦ ʞ, ʙʫʜʫʱʝʝ ʧʦʢʘʞʝʪ. ɻʣʘʚʥʦʝ, ʯʪʦ ʥʫʞʥʦ ʧʦʥʷʪʴ ʩʝʡʯʘʩ, ð ʢʦʥʢʫʨʝʥʮʠʷ ʤʝʞʜʫ 

ʧʣʘʪʬʦʨʤʘʤʠ ʚʘʞʥʘ ʠ ʥʝʦʙʭʦʜʠʤʘ. ʆʪ ʪʦʛʦ, ʢʪʦ ʙʫʜʝʪ ʨʝʰʘʪʴ, ʢʘʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚʥʦʩʠʪʴ ʚ ʥʦʚʳʝ 

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ, ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ ʩʫʜʴʙʘ ʙʠʪʢʦʠʥ-ʤʘʡʥʝʨʦʚ ʚ ʂʠʪʘʝ ʠʣʠ 

ʪʝʭʥʘʨʝʡ-ʢʨʠʧʪʦʛʨʘʬʦʚ ʚ ʂʨʝʤʥʠʝʚʦʡ ʜʦʣʠʥʝ, ʥʦ ʠ ʥʘʰʝ ʦʙʱʝʝ ʙʫʜʫʱʝʝ. 

 

ɻʃɸɺɸ 
4 

ʕʢʦʥʦʤʠʢʘ ʪʦʢʝʥʦʚ [1] 
  

 
ɺ 14:32 ʧʦ ɻʨʠʥʚʠʯʩʢʦʤʫ ʤʝʨʠʜʠʘʥʫ 31 ʤʘʷ 2017 ʛʦʜʘ ʢʦʤʧʘʥʠʷ ʠʟ ʉʘʥ-ʌʨʘʥʮʠʩʢʦ Brave 

Software, ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʘʷʩʷ ʥʘ ʚʝʙ-ʠʥʬʨʘʩʪʨʫʢʪʫʨʘʭ, ʦʪʢʨʳʣʘ ʦʢʥʦ ʦʥʣʘʡʥ-ʧʨʦʜʘʞ [2]. 

ʅʘ ʪʦʨʛʠ ʙʳʣʦ ʚʳʩʪʘʚʣʝʥʦ ʚʩʝʛʦ ʣʠʰʴ ʦʜʥʦ ʥʘʠʤʝʥʦʚʘʥʠʝ çʪʦʚʘʨʘè, ʠ ʯʝʨʝʟ ʜʚʘʜʮʘʪʴ ʯʝʪʳʨʝ 
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ʩʝʢʫʥʜʳ ʚʝʩʴ ʝʛʦ ʟʘʧʘʩ ð ʤʠʣʣʠʘʨʜ ʝʜʠʥʠʮ ð ʙʳʣ ʨʘʩʧʨʦʜʘʥ, ʘ ʦʧʦʟʜʘʚʰʠʝ ʢʫʩʘʣʠ ʣʦʢʪʠ 

ʦʪ ʜʦʩʘʜʳ. ʏʪʦ ʞʝ ʟʘ ʪʦʚʘʨ ʚʳʟʚʘʣ ʪʘʢʦʡ ʘʞʠʦʪʘʞ? ʂʦʤʧʘʥʠʷ Brave Software ʩʦʙʨʘʣʘ ʦʢʦʣʦ 

35 ʤʠʣʣʠʦʥʦʚ ʜʦʣʣʘʨʦʚ ʚ ʭʦʜʝ ʧʝʨʚʠʯʥʦʛʦ ʧʨʝʜʣʦʞʝʥʠʷ ʤʦʥʝʪ, ʠʣʠ ICO, ʧʨʦʜʘʚʘʷ ʪʦʢʝʥʳ 

ʙʘʟʦʚʦʛʦ ʜʦʩʪʫʧʘ (basic access token, ʠʣʠ BAT). 

ɺ ʢʦʥʮʝ ʚʝʩʥʳ ʠ ʥʘʯʘʣʝ ʣʝʪʘ 2017 ʛʦʜʘ ʤʠʨ ʦʭʚʘʪʠʣʘ ʥʘʩʪʦʷʱʘʷ ICO-ʤʘʥʠʷ. ɿʘ ʧʝʨʚʳʝ ʩʝʤʴ ʩ 

ʧʦʣʦʚʠʥʦʡ ʤʝʩʷʮʝʚ ʛʦʜʘ ʚ ʵʪʫ ʥʦʚʫʶ ʩʬʝʨʫ ʠʥʚʝʩʪʠʮʠʡ ʚʣʠʣʦʩʴ ʧʦʯʪʠ ʧʦʣʪʦʨʘ ʤʠʣʣʠʘʨʜʘ 

ʜʦʣʣʘʨʦʚ [3]. ʇʦʜʦʙʥʦ ʙʠʪʢʦʠʥʘʤ, ʪʦʢʝʥʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʫʥʠʢʘʣʴʥʳʡ ʢʦʥʚʝʨʪʠʨʫʝʤʳʡ 

ʮʠʬʨʦʚʦʡ ʘʢʪʠʚ, ʪʨʘʥʟʘʢʮʠʠ ʢʦʪʦʨʦʛʦ ʧʦʜʪʚʝʨʞʜʘʶʪʩʷ ʯʝʨʝʟ ʦʪʢʨʳʪʳʡ, ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʡ 

ʙʣʦʢʯʝʡʥ. ʅʦ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʙʠʪʢʦʠʥʘ, ʪʦʢʝʥʳ ʯʘʱʝ ʚʩʝʛʦ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʩʜʝʣʦʢ ʚ ʨʘʤʢʘʭ 

ʦʪʜʝʣʴʥʦʡ ʦʪʨʘʩʣʠ ʠʣʠ ʛʨʫʧʧʳ, ʠʩʧʦʣʴʟʫʶʱʝʡ ʦʧʨʝʜʝʣʝʥʥʦʝ ʧʨʠʣʦʞʝʥʠʝ Dapp. ʂʨʦʤʝ ʪʦʛʦ, 

ʪʦʢʝʥʳ ʥʝ ʜʦʙʳʚʘʶʪʩʷ ʧʫʪʝʤ ʧʦʩʪʦʷʥʥʦʛʦ ʤʘʡʥʠʥʛʘ, ʘ ʩʦʟʜʘʶʪʩʷ ʟʘ ʩʯʝʪ ʦʜʥʦʢʨʘʪʥʦʡ ʵʤʠʩʩʠʠ 

ʩʧʝʮʠʘʣʴʥʦ ʜʣʷ ICO. 

ɼʨʫʛʠʝ ICO-ʧʨʦʝʢʪʳ ʩʦʙʠʨʘʣʠ ʩʫʤʤʳ, ʚ ʰʝʩʪʴ ʨʘʟ ʧʨʝʚʦʩʭʦʜʷʱʠʝ ʚʳʨʫʯʢʫ Brave Software. 

ɿʘ ʦʜʠʥ ʛʦʜ ʙʳʣʦ ʧʦʙʠʪʦ ʥʝʩʢʦʣʴʢʦ ʨʝʢʦʨʜʦʚ ʢʨʘʫʜʬʘʥʜʠʥʛʘ. ʆʜʥʘʢʦ ʨʘʩʧʨʦʜʘʞʘ ʪʦʢʝʥʦʚ Brave 

(ʚ ʥʘʤʝʨʝʥʥʦ ʦʛʨʘʥʠʯʝʥʥʦʤ ʢʦʣʠʯʝʩʪʚʝ, ʯʪʦ ʨʝʜʢʦ ʙʳʚʘʝʪ ʧʨʠ ʢʨʫʧʥʳʭ ICO) ʧʨʠʤʝʯʘʪʝʣʴʥʘ 

ʥʝʚʝʨʦʷʪʥʦʡ ʩʢʦʨʦʩʪʴʶ. ʆʯʝʚʠʜʥʦ, ʠʥʚʝʩʪʦʨʳ ʧʦʚʝʨʠʣʠ, ʯʪʦ Brave ʧʨʝʜʣʘʛʘʝʪ ʪʦʢʝʥ, ʢʦʪʦʨʳʡ 

ʤʦʞʝʪ ʧʦʣʥʦʩʪʴʶ ʠʟʤʝʥʠʪʴ ʟʘʭʠʨʝʚʰʫʶ ʦʪʨʘʩʣʴ ʢʦʥʪʝʢʩʪʥʦʡ ʠ ʤʝʜʠʡʥʦʡ ʨʝʢʣʘʤʳ. ɺ ʢʘʯʝʩʪʚʝ 

ʧʣʘʪʝʞʥʦʛʦ ʩʨʝʜʩʪʚʘ ʜʣʷ ʩʪʨʝʤʠʪʝʣʴʥʦʡ ʨʘʩʧʨʦʜʘʞʠ ʢʦʤʧʘʥʠʷ ʚʳʙʨʘʣʘ ʢʨʠʧʪʦʚʘʣʶʪʫ ʵʬʠʨ, ʯʪʦ 

ʚʳʟʚʘʣʦ ʥʝʢʦʪʦʨʳʝ ʦʧʘʩʝʥʠʷ ʥʘʩʯʝʪ ʠʥʚʝʩʪʦʨʦʚ-ʪʷʞʝʣʦʚʝʩʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʚʳʪʝʩʥʠʪʴ ʩ ʧʦʣʷ 

ʤʝʥʝʝ ʢʨʫʧʥʳʭ ʠʛʨʦʢʦʚ. ʆʜʥʘʢʦ ʵʪʦʪ ʚʳʙʦʨ ʚʦ ʤʥʦʛʦʤ ʦʙʲʷʩʥʷʝʪ ʠ ʟʘʤʘʥʯʠʚʦʩʪʴ ʫʥʠʢʘʣʴʥʦʛʦ 

ʧʨʝʜʣʦʞʝʥʠʷ Brave. ɿʘ ʥʠʤ ʢʨʦʝʪʩʷ ʧʝʨʚʘʷ ʩʝʨʴʝʟʥʘʷ ʧʦʧʳʪʢʘ ʧʨʠʜʘʪʴ ʮʝʥʥʦʩʪʴ ʨʝʩʫʨʩʫ, 

ʢʦʪʦʨʳʡ ʤʳ ʦʙʳʯʥʦ ʨʘʟʜʘʝʤ ʙʝʩʧʣʘʪʥʦ ʠʣʠ ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʚʳʛʦʜʦʡ ʜʣʷ ʩʝʙʷ, ð ʥʘʰʝʤʫ 

ʚʥʠʤʘʥʠʶ. ɺʦʪ ʚ ʯʝʤ ʧʦʜʣʠʥʥʘʷ ʩʠʣʘ ʥʦʚʦʡ ʠʜʝʠ ʪʦʢʝʥʦʚ. ʆʥʠ ʧʦʟʚʦʣʷʶʪ ʧʝʨʝʦʩʤʳʩʣʠʪʴ ʠ 

ʧʝʨʝʦʧʨʝʜʝʣʠʪʴ ʩʘʤʫ ʧʨʠʨʦʜʫ ʦʙʤʝʥʘ ʨʝʩʫʨʩʘʤʠ, ʣʝʞʘʱʫʶ ʚ ʦʩʥʦʚʝ ʣʶʙʦʡ ʵʢʦʥʦʤʠʢʠ. 

ɼʠʚʥʘʷ ʥʦʚʘʷ ʵʢʦʥʦʤʠʢʘ ʨʝʢʣʘʤʳ 
ʃʶʙʦʡ, ʢʦʤʫ ʜʦʚʦʜʠʣʦʩʴ ʩʨʘʞʘʪʴʩʷ ʩ ʥʘʜʦʝʜʣʠʚʳʤʠ ʚʩʧʣʳʚʘʶʱʠʤʠ ʦʢʥʘʤʠ, ʠʟ-ʟʘ ʢʦʪʦʨʳʭ 

ʚʠʩʥʝʪ ʙʨʘʫʟʝʨ ʠ ʥʝʚʦʟʤʦʞʥʦ ʧʨʦʯʝʩʪʴ ʚʳʙʨʘʥʥʫʶ ʩʪʘʪʴʶ, ʟʥʘʝʪ, ʯʪʦ ʨʳʥʦʢ ʤʝʜʠʡʥʦʡ ʠ 

ʢʦʥʪʝʢʩʪʥʦʡ ʨʝʢʣʘʤʳ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʜʘʣʝʢʦ ʥʝ ʣʫʯʰʠʤ ʦʙʨʘʟʦʤ. ʂʦʛʜʘ-ʪʦ ʥʘʤ ʦʙʝʱʘʣʠ 

ʠʩʢʣʶʯʠʪʝʣʴʥʫʶ ʪʦʯʥʦʩʪʴ, ʦʪʣʠʯʥʫʶ ʘʥʘʣʠʪʠʢʫ, ʘʜʨʝʩʥʳʡ ʤʘʨʢʝʪʠʥʛ ʠ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʜʦʭʦʜ ʦʪ 

ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʢʦʥʪʝʥʪʘ. ʉʝʡʯʘʩ ʞʝ ʤʦʞʥʦ ʩ ʫʚʝʨʝʥʥʦʩʪʴʶ ʩʢʘʟʘʪʴ, ʯʪʦ ʫ ʚʩʝʭ ʪʨʝʭ ʩʫʙʲʝʢʪʦʚ 

ʨʝʢʣʘʤʥʦʡ ʦʪʨʘʩʣʠ ð ʘʚʪʦʨʦʚ ʢʦʥʪʝʥʪʘ, ʨʝʢʣʘʤʦʜʘʪʝʣʝʡ ʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

(ʟʨʠʪʝʣʝʡ/ʯʠʪʘʪʝʣʝʡ) ð ʝʩʪʴ ʦʩʥʦʚʘʥʠʷ ʜʣʷ ʞʘʣʦʙ. ʈʝʢʣʘʤʥʳʝ ʙʘʥʥʝʨʳ ʠ ʥʝʧʨʦʰʝʥʳʝ 

ʚʠʜʝʦʨʦʣʠʢʠ ʥʝ ʪʦʣʴʢʦ ʤʝʰʘʶʪ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʩʘʡʪʳ, ʥʦ ʠ ʙʫʢʚʘʣʴʥʦ ʧʦʞʠʨʘʶʪ ʪʨʘʬʠʢ. (ʇʦ 

ʥʝʢʦʪʦʨʳʤ ʧʦʜʩʯʝʪʘʤ, ʘʙʦʥʝʥʪʳ ʤʦʙʠʣʴʥʳʭ ʦʧʝʨʘʪʦʨʦʚ ʉʐɸ ʧʣʘʪʷʪ ʦʢʦʣʦ 23 ʜʦʣʣʘʨʦʚ 

ʟʘ ʧʨʦʩʤʦʪʨ ʥʝʥʫʞʥʳʭ ʠʤ ʨʝʢʣʘʤʥʳʭ ʨʦʣʠʢʦʚ [4].) ʏʪʦ ʢʘʩʘʝʪʩʷ ʨʝʢʣʘʤʦʜʘʪʝʣʝʡ, ʪʦ çʙʦʪʳè, 

ʢʦʪʦʨʳʝ ʛʝʥʝʨʠʨʫʶʪ ʣʦʞʥʳʝ ʜʘʥʥʳʝ ʪʨʘʬʠʢʘ, ʟʘʚʳʰʘʶʪ ʩʪʦʠʤʦʩʪʴ ʦʙʲʷʚʣʝʥʠʡ ʥʘ 

ʩʦʤʥʠʪʝʣʴʥʳʭ ʩʘʡʪʘʭ. ɺ ʠʪʦʛʝ, ʩʦʛʣʘʩʥʦ ʧʦʜʩʯʝʪʘʤ ɸʩʩʦʮʠʘʮʠʠ ʨʝʢʣʘʤʦʜʘʪʝʣʝʡ ʉʐɸ, 

ʚ 2016 ʛʦʜʫ ʠʥʜʫʩʪʨʠʷ ʧʦʪʝʨʷʣʘ 7,2 ʤʠʣʣʠʘʨʜʘ ʜʦʣʣʘʨʦʚ [5]. ʄʝʞʜʫ ʪʝʤ ʧʘʜʝʥʠʝ CPM ð ʮʝʥʳ 

ʟʘ 1000 ʧʨʦʩʤʦʪʨʦʚ ʙʘʥʥʝʨʘ ʠʣʠ ʨʦʣʠʢʘ, ʙʘʟʦʚʦʡ ʝʜʠʥʠʮʳ ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʤʝʜʠʡʥʦʡ 

ʨʝʢʣʘʤʳ ð ʚʨʝʜʠʪ ʢʨʫʧʥʳʤ ʠʥʪʝʨʥʝʪ-ʠʟʜʘʥʠʷʤ, ʢʦʪʦʨʳʝ ʚʳʥʫʞʜʝʥʳ ʢʦʥʢʫʨʠʨʦʚʘʪʴ ʩ 

ʙʝʩʯʠʩʣʝʥʥʳʤʠ ʘʣʴʪʝʨʥʘʪʠʚʥʳʤʠ ʧʣʦʱʘʜʢʘʤʠ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʢʦʥʪʝʥʪʘ: ʙʣʦʛʘʤʠ, ʩʦʮʩʝʪʷʤʠ 

ʠ ʪ. ʧ. ɺ ʠʪʦʛʝ ʧʦʪʨʝʙʠʪʝʣʴ ʧʦʯʪʠ ʥʝʠʟʙʝʞʥʦ ʚʳʙʠʨʘʝʪ ʙʣʦʢʠʨʦʚʢʫ ʨʝʢʣʘʤʳ: ʚ 2017 ʛʦʜʫ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʨʦʛʨʘʤʤʳ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʥʘ 600 ʤʠʣʣʠʦʥʘʭ ʤʦʙʠʣʴʥʳʭ ʠ ʩʪʘʮʠʦʥʘʨʥʳʭ 

ʫʩʪʨʦʡʩʪʚ [6]. ɽʩʣʠ ʪʘʢ ʧʦʡʜʝʪ ʠ ʜʘʣʴʰʝ, ʢʨʫʧʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʘʛʝʥʪʩʪʚʘ ʦʩʪʘʥʫʪʩʷ ʙʝʟ 

ʧʨʠʪʦʢʘ ʩʨʝʜʩʪʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʢʘʯʝʩʪʚʝʥʥʦʡ ʨʘʙʦʪʳ ʞʫʨʥʘʣʠʩʪʦʚ. 

ɺʩʝ ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʭʫʜʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʠʥʬʦʨʤʘʮʠʠ ʠ ʥʝʟʜʦʨʦʚʦʡ ʩʠʩʪʝʤʝ ʧʦʦʱʨʝʥʠʡ, 

ʢʦʪʦʨʘʷ ʧʦʤʦʛʘʝʪ ʘʚʪʦʨʘʤ çʬʝʡʢʦʚʳʭ ʥʦʚʦʩʪʝʡè ʟʘʚʦʝʚʳʚʘʪʴ ʨʳʥʢʠ ʠ ʧʦʣʫʯʘʪʴ ʜʝʥʴʛʠ 

ʟʘ ʨʝʢʣʘʤʫ ð ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʙʣʘʛʦʜʘʨʷ ʣʞʠ. ʃʦʞʥʦ ʚʩʝ: ʠ ʢʦʥʪʝʥʪ, ʧʨʝʜʣʘʛʘʝʤʳʡ ʯʠʪʘʪʝʣʷʤ, 

ʠ ʜʘʥʥʳʝ ʦ ʪʨʘʬʠʢʝ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʝ ʟʘʢʘʟʯʠʢʫ ʨʝʢʣʘʤʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʚʳʠʛʨʳʰʥʦʤ 

ʧʦʣʦʞʝʥʠʠ ʦʢʘʟʳʚʘʝʪʩʷ ʪʦʪ, ʢʪʦ ʩʦʟʥʘʪʝʣʴʥʦ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪ ʟʘʚʝʜʦʤʦ ʣʦʞʥʳʝ ʩʚʝʜʝʥʠʷ ʨʘʜʠ 

ʚʣʘʩʪʠ ʠʣʠ ʥʘʞʠʚʳ. ɺʝʨʦʷʪʥʦ, ʚʩʝ ʤʳ, ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʠʪʠʯʝʩʢʦʡ ʧʦʟʠʮʠʠ, ʩʦʛʣʘʩʠʤʩʷ, 

ʯʪʦ ʧʦʜʦʨʚʘʥʥʦʝ ʜʦʚʝʨʠʝ ʢ ʢʘʯʝʩʪʚʫ ʠʥʬʦʨʤʘʮʠʠ ʚ ʩʨʝʜʝ, ʛʜʝ ʥʝʢʦʛʜʘ ʥʝʦʩʧʦʨʠʤʳʝ ʬʘʢʪʳ 

ʧʨʠʭʦʜʠʪʩʷ ʧʦʜʚʝʨʛʘʪʴ ʩʦʤʥʝʥʠʶ, ʢʨʘʡʥʝ ʦʧʘʩʥʦ ʜʣʷ ʜʝʤʦʢʨʘʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʦʙʱʝʩʪʚʘ 

ʚ ʮʝʣʦʤ. 
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ɺʩʝ ʵʪʦ ʚʦʟʚʨʘʱʘʝʪ ʥʘʩ ʢ ʥʝʚʝʨʦʷʪʥʦ ʫʩʧʝʰʥʦʡ ʨʘʩʧʨʦʜʘʞʝ ʪʦʢʝʥʦʚ Brave Software. ʂʦʤʘʥʜʘ 

Brave ʚʦ ʛʣʘʚʝ ʩ ɹʨʝʥʜʘʥʦʤ ʕʡʭʦʤ (ʩʦʟʜʘʪʝʣʝʤ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʷʟʳʢʘ JavaScript Web) ʧʦʣʘʛʘʝʪ, 

ʯʪʦ ʪʦʢʝʥʳ, ʢʦʪʦʨʳʝ ʜʝʣʘʶʪ ʚʥʠʤʘʥʠʝ ʧʫʙʣʠʢʠ ʮʝʥʥʳʤ ʨʝʩʫʨʩʦʤ, ʤʦʛʫʪ ʠʩʧʨʘʚʠʪʴ ʧʝʨʝʢʦʩʳ ʚ 

ʵʢʦʥʦʤʠʢʝ ʤʝʜʠʡʥʦʡ ʨʝʢʣʘʤʳ. ʉʫʪʴ ʠʜʝʠ ð ʚ ʨʘʟʨʘʙʦʪʢʝ ʮʝʥʦʚʳʭ ʩʠʛʥʘʣʦʚ, ʢʦʪʦʨʳʝ ʧʦʙʫʜʷʪ 

ʫʯʘʩʪʥʠʢʦʚ ʛʝʥʝʨʠʨʦʚʘʪʴ ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʳʡ ʢʦʥʪʝʥʪ ʠ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʪʦʯʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦʙ 

ʘʢʪʠʚʥʦʩʪʠ ʧʦʪʨʝʙʠʪʝʣʝʡ [7]. ʕʪʠ (ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ) ʪʦʢʝʥʳ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʤʝʭʘʥʠʟʤ 

ʧʦʦʱʨʝʥʠʡ ʠ ʩʪʠʤʫʣʦʚ ʜʣʷ ʦʙʱʝʩʪʚʝʥʥʦ ʧʦʣʝʟʥʳʭ ʚʠʜʦʚ ʧʦʚʝʜʝʥʠʷ. 

ʂʘʢ ʨʘʙʦʪʘʶʪ ʪʦʢʝʥʳ? ʊʘʢ ʞʝ ʢʘʢ ʧʨʦʪʦʢʦʣ ɹʠʪʢʦʠʥʘ ʧʦʙʫʞʜʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʢ 

ʦʧʨʝʜʝʣʝʥʥʳʤ ʜʝʡʩʪʚʠʷʤ, ʢʦʪʦʨʳʝ ʩʣʫʞʘʪ ʠʥʪʝʨʝʩʘʤ ʩʦʦʙʱʝʩʪʚʘ ð ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʩʦʟʜʘʥʠʶ ʠ 

ʧʦʜʜʝʨʞʢʝ ʥʘʜʝʞʥʦʛʦ, ʟʘʱʠʱʝʥʥʦʛʦ ʨʝʝʩʪʨʘ ʪʨʘʥʟʘʢʮʠʡ, ð ʧʨʦʛʨʘʤʤʳ, ʫʧʨʘʚʣʷʶʱʠʝ ʪʦʢʝʥʘʤʠ, 

ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʩʪʠʤʫʣʳ ʠ ʦʛʨʘʥʠʯʝʥʠʷ, ʧʦʦʱʨʷʶʱʠʝ ʧʦʩʪʫʧʢʠ, ʥʘʮʝʣʝʥʥʳʝ ʥʘ ʦʙʱʝʝ ʙʣʘʛʦ. 

ʇʦʩʪʝʧʝʥʥʦ ʚʳʨʘʙʘʪʳʚʘʝʪʩʷ ʥʦʚʦʝ ʧʦʥʷʪʠʝ ð ʵʢʦʥʦʤʠʢʘ ʪʦʢʝʥʦʚ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʫʙʝʞʜʝʥʠʠ, ʯʪʦ 

ʚ çʧʨʦʛʨʘʤʤʠʨʫʝʤʳʝè ʚʠʜʳ ʜʝʥʝʛ ʤʦʞʥʦ ʚʩʪʨʦʠʪʴ ʤʝʭʘʥʠʟʤ, ʧʦʟʚʦʣʷʶʱʠʡ ʥʘʧʨʘʚʠʪʴ 

ʩʦʦʙʱʝʩʪʚʦ ʢ ʞʝʣʘʥʥʦʡ ʠ ʙʣʘʛʦʪʚʦʨʥʦʡ ʜʣʷ ʚʩʝʭ ʮʝʣʠ. ɺʦʟʤʦʞʥʦ, ʪʦʢʝʥʳ ʧʦʤʦʛʫʪ ʥʘʤ 

ʩʧʨʘʚʠʪʴʩʷ ʩ çʪʨʘʛʝʜʠʝʡ ʦʙʱʠʥè. ɽʩʣʠ ʪʘʢ, ʠʭ ʨʦʣʴ ʚ ʠʩʪʦʨʠʠ ʙʫʜʝʪ ʦʛʨʦʤʥʘ. 

ʊʝʨʤʠʥ çʪʨʘʛʝʜʠʷ ʦʙʱʠʥè ʚʚʝʣ ʚ 1968 ʛʦʜʫ ʵʢʦʣʦʛ ɻʘʨʨʝʪ ʍʘʨʜʠʥ [8]. ɺ ʦʜʥʦʡ ʠʟ ʩʚʦʠʭ 

ʩʪʘʪʝʡ ʦʥ ʨʘʩʩʢʘʟʘʣ ʧʝʯʘʣʴʥʫʶ ʠʩʪʦʨʠʶ ʦ ʪʦʤ, ʢʘʢ ʘʥʛʣʠʡʩʢʠʝ ʬʝʨʤʝʨʳ XIX ʚʝʢʘ ʠʩʪʦʱʠʣʠ 

ʦʙʱʝʩʪʚʝʥʥʫʶ ʟʝʤʣʶ, ʧʦʩʢʦʣʴʢʫ ʢʘʞʜʳʡ ʬʝʨʤʝʨ ʠʟ-ʟʘ ʦʧʘʩʝʥʠʡ, ʯʪʦ ʩʦʩʝʜʩʢʠʡ ʩʢʦʪ ʩʲʝʩʪ 

ʙʦʣʴʰʝ, ʯʝʤ ʧʦʣʦʞʝʥʦ, ʩʪʨʝʤʠʣʩʷ ʚʳʛʥʘʪʴ ʥʘ ʧʘʩʪʙʠʱʝ ʢʘʢ ʤʦʞʥʦ ʙʦʣʴʰʝ ʛʦʣʦʚ. ʕʪʘ ʠʩʪʦʨʠʷ 

ʜʘʚʥʦ ʫʞʝ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʢʘʢ ʥʘʧʦʤʠʥʘʥʠʝ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʜʦʩʪʫʧ ʢ 

ʦʙʱʝʩʪʚʝʥʥʳʤ ʨʝʩʫʨʩʘʤ, ʥʘʧʨʠʤʝʨ ʢ ʟʝʤʣʝ. ʇʦʩʣʝ ʧʦʷʚʣʝʥʠʷ ʩʪʘʪʴʠ ʍʘʨʜʠʥʘ ʩʣʦʚʦ çʦʙʱʠʥʳè 

ʩʪʘʣʦ ʦʟʥʘʯʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʣʶʙʫʶ ʦʪʢʨʳʪʫʶ çʧʣʦʱʘʜʢʫè, ʥʘʜʝʣʝʥʥʫʶ ʤʘʪʝʨʠʘʣʴʥʦʡ ʠʣʠ 

ʥʝʤʘʪʝʨʠʘʣʴʥʦʡ ʮʝʥʥʦʩʪʴʶ, ʪʨʝʙʫʶʱʫʶ ʦʭʨʘʥʳ. ʇʦʵʪʦʤʫ ʦʙ ʠʥʪʝʨʥʝʪʝ ʯʘʩʪʦ ʛʦʚʦʨʷʪ ʢʘʢ ʦʙ 

çʦʪʢʨʳʪʦʤ ʪʚʦʨʯʝʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝè, ʢʦʪʦʨʦʝ, ʥʝʩʤʦʪʨʷ ʥʘ ʩʚʦʙʦʜʫ ʩʣʦʚʘ, ʜʦʣʞʥʦ ʙʳʪʴ 

ʟʘʱʠʱʝʥʦ ʟʘʢʦʥʘʤʠ, ʩʦʛʣʘʰʝʥʠʷʤʠ ʠ ʛʨʘʞʜʘʥʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. ɿʜʝʩʴ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ 

ʦʯʝʚʠʜʥʘʷ ʩʚʷʟʴ ʩ ʜʘʚʥʝʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʦʡ çʚʥʝʰʥʠʭ ʵʬʬʝʢʪʦʚè (ʵʢʩʪʝʨʥʘʣʠʡ): 

ʥʠʢʘʢʦʡ ʨʳʥʦʯʥʳʡ ʤʝʭʘʥʠʟʤ ʥʝ ʤʦʞʝʪ ʨʝʛʫʣʠʨʦʚʘʪʴ ʠʟʜʝʨʞʢʠ, ʢʦʪʦʨʳʝ ʥʝʩʝʪ ʚʩʝ ʥʘʩʝʣʝʥʠʝ 

ʚʩʣʝʜʩʪʚʠʝ ʠʩʪʦʱʝʥʠʷ ʥʝʢʦʝʛʦ ʦʙʱʝʛʦ ʨʝʩʫʨʩʘ (ʥʘʧʨʠʤʝʨ, ʢʦʛʜʘ ʟʘʚʦʜ ʟʘʛʨʷʟʥʷʝʪ ʚʦʟʜʫʭ). 

ʂʘʢʦʝ ʦʪʥʦʰʝʥʠʝ ʚʩʝ ʵʪʦ ʠʤʝʝʪ ʢ ʤʝʜʠʡʥʦʡ ʠ ʢʦʥʪʝʢʩʪʥʦʡ ʨʝʢʣʘʤʝ? ʉʘʤʦʝ ʧʨʷʤʦʝ, ʚʝʜʴ 

ʫ ʵʪʦʡ ʦʪʨʘʩʣʠ ʝʩʪʴ ʩʚʦʡ, ʫʞʝ ʧʨʘʢʪʠʯʝʩʢʠ ʠʩʪʦʱʝʥʥʳʡ ʦʙʱʠʡ ʨʝʩʫʨʩ ð çʚʥʠʤʘʥʠʝ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡè, ʢʘʢ ʥʘʟʳʚʘʝʪ ʝʛʦ ʢʦʤʧʘʥʠʷ Brave. ɺ ʠʥʪʝʨʥʝʪ-ʩʨʝʜʝ ʠʜʝʪ ʦʞʝʩʪʦʯʝʥʥʘʷ ʙʦʨʴʙʘ 

ʟʘ ʛʣʘʟʘ ʠ ʫʰʠ ʧʫʙʣʠʢʠ, ʢʦʪʦʨʫʶ ʥʫʞʥʦ ʟʘʚʣʝʯʴ ʠ çʨʘʟʚʝʩʪʠ ʥʘ ʧʦʢʫʧʢʫè, ʙʫʜʴ ʪʦ 

ʨʝʢʣʘʤʠʨʫʝʤʳʡ ʪʦʚʘʨ ʠʣʠ ʧʦʜʧʠʩʢʘ ʥʘ ʦʥʣʘʡʥ-ʛʘʟʝʪʫ. ʋʚʳ, ʵʪʠʤ ʮʝʥʥʳʤ ʨʝʩʫʨʩʦʤ ð 

ʚʥʠʤʘʥʠʝʤ ð ʨʘʩʧʦʨʷʞʘʶʪʩʷ ʢʨʘʡʥʝ ʙʝʟʜʘʨʥʦ. ʅʘʯʥʝʤ ʩ ʪʦʛʦ, ʯʝʤ ʥʘʤ, ʯʠʪʘʪʝʣʷʤ ʠ ʟʨʠʪʝʣʷʤ, 

ʚʦʟʤʝʱʘʶʪ ʟʘʪʨʘʯʝʥʥʦʝ ʚʨʝʤʷ. ʇʦ ʠʜʝʝ ʟʘ ʚʥʠʤʘʥʠʝ ʢ ʨʝʢʣʘʤʝ ʥʘʤ ʜʦʣʞʥʳ çʧʣʘʪʠʪʴè ʜʦʩʪʫʧʦʤ 

ʢ ʥʦʚʦʩʪʷʤ ʠ ʧʨʦʯʝʡ ʷʢʦʙʳ ʙʝʩʧʣʘʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʫʶ ʤʳ ʞʝʣʘʝʤ ʧʦʣʫʯʠʪʴ. ʄʝʞʜʫ ʪʝʤ 

ʨʝʢʣʘʤʦʜʘʪʝʣʠ ʧʣʘʪʷʪ ʘʚʪʦʨʘʤ ʢʦʥʪʝʥʪʘ, ʯʪʦʙʳ ʯʘʩʪʠʯʥʦ ʧʝʨʝʥʘʧʨʘʚʠʪʴ ʥʘʰʝ ʚʥʠʤʘʥʠʝ ʥʘ ʩʚʦʡ 

ʧʨʦʜʫʢʪ (ʦʙʳʯʥʦ ʧʨʦʪʠʚ ʥʘʰʝʡ ʚʦʣʠ). ʇʦʞʘʣʫʡ, ʚ ʵʪʦʤ ʝʩʪʴ ʯʪʦ-ʪʦ ʥʝʯʝʩʪʥʦʝ. 

ʀʟ-ʟʘ ʣʦʞʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʧʨʦʩʤʦʪʨʦʚ ʠ ʩʪʠʭʠʡʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʢʦʥʪʝʥʪʘ 

ʤʝʭʘʥʠʟʤʳ ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʩʬʝʨʝ ʤʝʜʠʡʥʦʡ ʨʝʢʣʘʤʳ ʩʪʘʥʦʚʷʪʩʷ ʚʩʝ ʤʝʥʝʝ ʪʦʯʥʳʤʠ. ʇʨʠ 

ʵʪʦʤ ʧʦʜʣʠʥʥʘʷ ʮʝʥʘ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʚʥʠʤʘʥʠʷ, ʚʝʨʦʷʪʥʦ, ʨʘʩʪʝʪ. ʂʘʢ ʤʳ ʦʪʤʝʯʘʣʠ ʚ ʛʣʘʚʝ 2, 

ʧʦʣʴʟʦʚʘʪʝʣʠ ʛʝʥʝʨʠʨʫʶʪ ʵʢʩʘʙʘʡʪʳ ʮʝʥʥʳʭ ʣʠʯʥʳʭ ʜʘʥʥʳʭ ð ʯʘʩʪʴ ʘʢʪʠʚʦʚ ʥʦʚʦʛʦ ʪʠʧʘ, ʨʦʣʴ 

ʢʦʪʦʨʳʭ, ʧʦ ʦʮʝʥʢʝ ʞʫʨʥʘʣʘ The Economist, ʚ XXI  ʚʝʢʝ ʙʫʜʝʪ ʩʦʧʦʩʪʘʚʠʤʘ ʩ ʨʦʣʴʶ ʥʝʬʪʠ 

ʚ ʧʨʦʰʣʦʤ ʩʪʦʣʝʪʠʠ [9]. ʄʳ ʧʨʝʜʦʩʪʘʚʣʷʝʤ ʮʝʥʥʝʡʰʠʡ ʨʝʩʫʨʩ, ʘ ʚʟʘʤʝʥ ʧʦʣʫʯʘʝʤ ʜʦʩʘʜʥʳʝ 

ʧʦʤʝʭʠ. ʊʝʤ ʚʨʝʤʝʥʝʤ ʠʥʪʝʨʥʝʪ-ʠʟʜʘʥʠʷ ʠ ʨʝʢʣʘʤʦʜʘʪʝʣʠ, ʢʦʪʦʨʳʝ ʥʝ ʩʧʦʩʦʙʥʳ ʜʘʞʝ ʘʜʝʢʚʘʪʥʦ 

ʠʟʤʝʨʠʪʴ, ʘ ʥʝ ʪʦ ʯʪʦ ʧʨʠʚʣʝʯʴ ʚʥʠʤʘʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʥʘ ʦʱʫʧʴ ʧʨʦʜʠʨʘʶʪʩʷ ʩʢʚʦʟʴ ʛʨʫʜʳ 

ʙʝʩʩʤʳʩʣʝʥʥʳʭ ʮʠʬʨ ʠ ʧʨʠʜʫʤʳʚʘʶʪ ʮʝʥʦʚʳʝ ʤʝʭʘʥʠʟʤʳ, ʜʘʞʝ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʥʝ ʦʪʨʘʞʘʶʱʠʝ 

ʜʦʩʪʫʧʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʝʩʫʨʩʘ. ɺ ʵʪʦʤ ʠ ʢʨʦʶʪʩʷ ʧʨʠʯʠʥʳ ʩʙʦʝʚ, ʧʝʨʝʢʦʩʦʚ ʠ ʦʙʱʝʛʦ ʥʝʟʜʦʨʦʚʴʷ 

ʦʪʨʘʩʣʠ. 

ʂʦʤʧʘʥʠʷ Brave ʧʨʝʜʣʘʛʘʝʪ ʧʨʠʤʝʥʠʪʴ ʜʚʫʥʘʧʨʘʚʣʝʥʥʫʶ ʩʪʨʘʪʝʛʠʶ ʢ ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤʳ. 

ʂʦʤʘʥʜʘ ʩʦʟʜʘʣʘ ʥʦʚʳʡ ʙʨʘʫʟʝʨ, ʧʦʣʥʦʩʪʴʶ ʧʦʜʜʝʨʞʠʚʘʶʱʠʡ ʨʘʙʦʪʫ ʩ ʪʦʢʝʥʘʤʠ. ʆʥ ʧʦ 

ʫʤʦʣʯʘʥʠʶ ʙʣʦʢʠʨʫʝʪ ʣʶʙʫʶ ʨʝʢʣʘʤʫ ʠ ʩ ʧʦʤʦʱʴʶ ʩʣʦʞʥʦʛʦ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʘʣʛʦʨʠʪʤʘ 

ʩʦʙʠʨʘʝʪ ʠ ʘʥʦʥʠʤʠʟʠʨʫʝʪ ʜʘʥʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʧʦʢʘʟʳʚʘʶʱʠʝ, ʩʢʦʣʴʢʦ ʚʨʝʤʝʥʠ ʦʥʠ ʪʨʘʪʷʪ 

ʥʘ ʧʨʦʩʤʦʪʨ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʢʦʥʪʝʥʪʘ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʘʜʝʢʚʘʪʥʦ ʦʮʝʥʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʤʝʥʠ, ʥʝ 

ʠʜʝʥʪʠʬʠʮʠʨʫʷ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʋʩʪʘʥʦʚʠʚ ʙʨʘʫʟʝʨ Brave, ʚʳ ʩʤʦʞʝʪʝ ʟʘʨʘʙʘʪʳʚʘʪʴ ʪʦʢʝʥʳ 
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ʙʘʟʦʚʦʛʦ ʜʦʩʪʫʧʘ. ɼʣʷ ʵʪʦʛʦ ʥʫʞʥʦ ʚʳʙʦʨʦʯʥʦ ʦʪʢʣʶʯʠʪʴ ʙʣʦʢʠʨʦʚʢʫ ʨʝʢʣʘʤʳ ʠ ʧʨʦʩʤʘʪʨʠʚʘʪʴ 

ʦʙʲʷʚʣʝʥʠʷ; ʪʦʢʝʥʳ ʙʫʜʫʪ ʧʦʩʪʫʧʘʪʴ ʥʘ ʚʩʪʨʦʝʥʥʳʡ ʢʦʰʝʣʝʢ, ʜʦʩʪʫʧ ʢ ʢʦʪʦʨʦʤʫ ʝʩʪʴ ʪʦʣʴʢʦ 

ʫ ʚʘʩ. ɺʳ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʤʦʞʝʪʝ ʠʭ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʚʦʟʥʘʛʨʘʞʜʝʥʠʷ ʘʚʪʦʨʦʚ ʧʦʥʨʘʚʠʚʰʝʛʦʩʷ 

ʚʘʤ ʢʦʥʪʝʥʪʘ, ʪʦ ʝʩʪʴ ʬʘʢʪʠʯʝʩʢʠ ʦʩʪʘʚʣʷʪʴ ʠʤ ʵʣʝʢʪʨʦʥʥʳʝ ʯʘʝʚʳʝ. ɸ ʚʦʪ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ 

ʨʝʢʣʘʤʳ ʥʘ ʠʥʪʝʨʥʝʪ-ʧʣʦʱʘʜʢʘʭ ʩʥʘʯʘʣʘ ʥʫʞʥʦ ʙʫʜʝʪ ʧʨʠʦʙʨʝʩʪʠ ʪʦʢʝʥʳ, ʘ ʟʘʪʝʤ ʨʘʩʧʣʘʪʠʪʴʩʷ 

ʠʤʠ ʩ ʠʟʜʘʪʝʣʷʤʠ, ʘʚʪʦʨʘʤʠ ʠʣʠ ʭʦʩʪʘʤʠ. ʎʝʥʳ ʥʘ ʨʝʢʣʘʤʥʳʝ ʦʙʲʷʚʣʝʥʠʷ ʙʫʜʫʪ ʦʧʨʝʜʝʣʷʪʴʩʷ 

ʠʩʭʦʜʷ ʠʟ çʩʪʘʪʠʩʪʠʢʠ ʚʥʠʤʘʥʠʷè ʜʣʷ ʢʘʞʜʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʘ. 

ɺʩʝ ʵʪʠ ʥʦʚʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʪʴ ʵʢʦʩʠʩʪʝʤʫ, ʚ ʢʦʪʦʨʦʡ ʚʥʠʤʘʥʠʝ 

ʚʦʟʥʘʛʨʘʞʜʘʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠ ʧʦ ʟʘʩʣʫʛʘʤ. ʂʦʥʝʯʥʦ, ʵʪʦ ʚʨʷʜ ʣʠ ʧʦʢʦʥʯʠʪ 

ʩ çʞʫʨʥʘʣʠʩʪʠʢʦʡ ʢʣʠʢʘè: ʝʩʣʠ ʂʠʤ ʂʘʨʜʘʰʴʷʥ ʦʩʪʘʥʝʪʩʷ ʤʝʜʠʡʥʦʡ ʟʚʝʟʜʦʡ, ʪʦ ʠ ʧʦʩʪʳ ʦ ʥʝʡ 

ʙʫʜʫʪ ʩʦʙʠʨʘʪʴ ʨʝʢʦʨʜʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʦʢʝʥʦʚ. ʅʦ ʚʦʟʤʦʞʥʦʩʪʴ ʦʩʪʘʚʣʷʪʴ ʯʘʝʚʳʝ ʟʘ ʢʦʥʪʝʥʪ 

ʠʥʪʝʨʥʝʪ-ʠʟʜʘʥʠʷʤ ʧʦʟʚʦʣʠʪ ʧʦʩʳʣʘʪʴ ʠʤ ʙʦʣʝʝ ʪʦʥʢʠʝ, ʠʥʬʦʨʤʘʪʠʚʥʳʝ ʩʠʛʥʘʣʳ. ʅʝʣʴʟʷ 

ʚ ʪʦʯʥʦʩʪʠ ʧʨʝʜʩʢʘʟʘʪʴ ʧʦʚʝʜʝʥʠʝ ʘʫʜʠʪʦʨʠʠ, ʥʦ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʧʦʣʴʟʦʚʘʪʝʣʴ ʦʭʦʪʥʝʝ ʩʪʘʥʝʪ 

ʧʣʘʪʠʪʴ ʟʘ ʚʜʫʤʯʠʚʫʶ, ʪʱʘʪʝʣʴʥʦ ʧʨʦʜʝʣʘʥʥʫʶ ʨʘʙʦʪʫ, ʯʝʤ ʟʘ ʦʪʢʨʦʚʝʥʥʦʝ ʬʦʪʦ, ʥʘ ʢʦʪʦʨʦʝ 

ʢʣʠʢʥʫʣ, ʧʦʚʠʥʫʷʩʴ ʤʛʥʦʚʝʥʥʦʤʫ ʧʦʨʳʚʫ. 

ɺʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʜʦʙʴʝʤʩʷ ʤʳ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʢʦʥʪʝʥʪʘ ʠʣʠ ʥʝʪ, ʧʦʦʱʨʝʥʠʝ 

ʪʦʢʝʥʘʤʠ ʢʘʞʝʪʩʷ ʙʦʣʝʝ ʩʧʨʘʚʝʜʣʠʚʳʤ ʤʝʭʘʥʠʟʤʦʤ ʦʮʝʥʢʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʚʥʠʤʘʥʠʷ, ʯʝʤ ʪʝ, 

ʢʦʪʦʨʳʤʠ ʤʳ ʩʝʡʯʘʩ ʨʘʩʧʦʣʘʛʘʝʤ, ʪʘʢ ʢʘʢ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʝʛʦ ʚʦʟʥʘʛʨʘʞʜʘʝʪ. ʇʦʣʴʟʦʚʘʪʝʣʴ 

ʧʦʣʫʯʘʝʪ ʪʦʢʝʥʳ ʟʘ ʧʨʦʩʤʦʪʨ ʨʝʢʣʘʤʳ, ʠ ʝʩʣʠ ʩʧʨʦʩ ʥʘ ʦʧʣʘʯʠʚʘʝʤʳʝ ʪʦʢʝʥʘʤʠ ʦʙʲʷʚʣʝʥʠʷ 

ʚʳʨʘʩʪʝʪ, ʪʦ ʠ ʮʝʥʘ ʠʭ ʙʫʜʝʪ ʨʘʩʪʠ ʧʦ ʤʝʨʝ ʧʝʨʝʭʦʜʘ ʥʦʚʳʭ ʨʝʢʣʘʤʦʜʘʪʝʣʝʡ ʥʘ ʵʪʫ ʤʦʜʝʣʴ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʦʚʳʩʷʪʩʷ ʠ ʜʦʭʦʜʳ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʊʘʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝ ʦʪʚʝʯʘʶʪ 

ʚʩʝʦʙʱʠʤ ʠʥʪʝʨʝʩʘʤ, ʯʝʤ ʥʳʥʝʰʥʷʷ ʩʠʩʪʝʤʘ, ʧʨʠ ʢʦʪʦʨʦʡ ʤʳ ʚʨʦʜʝ ʙʳ ʧʨʦʩʪʦ ʩʦʛʣʘʰʘʝʤʩʷ 

ʧʦʩʤʦʪʨʝʪʴ ʨʝʢʣʘʤʫ ʚ ʦʙʤʝʥ ʥʘ ʜʦʩʪʫʧ ʢ ʥʫʞʥʦʤʫ ʢʦʥʪʝʥʪʫ, ʘ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʨʘʩʧʣʘʯʠʚʘʝʤʩʷ 

ʩʚʦʠʤ ʚʨʝʤʝʥʝʤ ʠ ʮʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʩʝʙʝ ʠ ʩʚʦʠʭ ʧʨʝʜʧʦʯʪʝʥʠʷʭ ʚ ʠʥʪʝʨʥʝʪʝ. 

ʕʬʬʝʢʪʠʚʥʳʤ ʙʳʣʦ ʙʳ ʪʘʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʪʦʢʝʥʦʚ, ʧʨʠ ʢʦʪʦʨʦʤ ʦʙʤʝʥ ʠʤʠ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʩʬʝʨʝ ʚʣʠʷʣ ʙʳ ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʧʦʚʝʜʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʪʘʢ, ʯʪʦʙʳ ʠʭ ʠʥʪʝʨʝʩʳ ʩʦʚʧʘʜʘʣʠ ʩ 

ʠʥʪʝʨʝʩʘʤʠ ʙʦʣʝʝ ʢʨʫʧʥʳʭ ʛʨʫʧʧ. ʃʶʙʠʪʝʣʠ ʢʥʠʛ ʩʝʨʠʠ çʌʨʠʢʦʥʦʤʠʢʘè, ʢʦʥʝʯʥʦ ʞʝ, ʟʥʘʶʪ, ʯʪʦ 

ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʥʘʫʢʘ ʧʨʝʞʜʝ ʚʩʝʛʦ ʠʟʫʯʘʝʪ ʩʪʠʤʫʣʳ ð ʪʦ, ʢʘʢ ʦʞʠʜʘʝʤʳʡ ʨʝʟʫʣʴʪʘʪ ʟʘʩʪʘʚʣʷʝʪ 

ʥʘʩ ʧʦʢʫʧʘʪʴ ʦʜʥʠ ʪʦʚʘʨʳ, ʚʦʟʜʝʨʞʠʚʘʪʴʩʷ ʦʪ ʜʨʫʛʠʭ ʠʣʠ ʜʝʡʩʪʚʦʚʘʪʴ ʨʘʟʣʠʯʥʳʤʠ 

ʩʧʦʩʦʙʘʤʠ [10]. ʋʚʳ, ʥʝʨʝʜʢʦ ʥʘʰʠ ʠʥʪʝʨʝʩʳ ʠ ʦʞʠʜʘʥʠʷ ʠʜʫʪ ʚʨʘʟʨʝʟ ʩ ʦʞʠʜʘʥʠʷʤʠ ʜʨʫʛʠʭ 

ʣʶʜʝʡ. ʉʢʘʞʝʤ, ʧʨʝʤʠʠ ʨʫʢʦʚʦʜʩʪʚʘ ʬʦʥʜʦʚ ʟʘʚʠʩʷʪ ʦʪ ʢʨʘʪʢʦʩʨʦʯʥʦʡ ʧʨʠʙʳʣʠ, ʪʦʛʜʘ ʢʘʢ 

ʠʥʚʝʩʪʦʨʳ ʚʳʠʛʨʘʣʠ ʙʳ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝ ʦʪ ʜʦʣʛʦʩʨʦʯʥʳʭ ʩʪʨʘʪʝʛʠʡ. ʕʢʦʥʦʤʠʢʘ ʪʦʢʝʥʦʚ ð ʵʪʦ 

ʧʦʧʳʪʢʘ ʨʝʰʠʪʴ ʧʦʜʦʙʥʳʝ ʧʨʦʙʣʝʤʳ, ʩʦʟʜʘʚʘʷ ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʡ ʵʬʬʝʢʪ ʮʝʥʥʦʩʪʠ (ʠʥʳʤʠ 

ʩʣʦʚʘʤʠ, ʨʦʩʪ ʮʝʥ), ʚʦʟʥʘʛʨʘʞʜʘʶʱʠʡ ʪʝʭ, ʯʴʠ ʜʝʡʩʪʚʠʷ ʧʨʠʥʦʩʷʪ ʧʦʣʴʟʫ ʦʙʱʝʩʪʚʫ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʚʩʝ ʠʥʪʝʨʝʩʳ ʫʨʘʚʥʦʚʝʰʠʚʘʶʪʩʷ. 

ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʦʙʳʯʥʦʡ ʚʘʣʶʪʦʡ ʤʦʞʥʦ ʧʦ ʚʟʘʠʤʥʦʤʫ ʩʦʛʣʘʩʠʶ ʦʙʤʝʥʷʪʴʩʷ ʛʜʝ ʫʛʦʜʥʦ ʠ 

ʩ ʣʶʙʳʤʠ ʮʝʣʷʤʠ, ʢʨʠʧʪʦʪʦʢʝʥ ʧʦʜʯʠʥʷʝʪʩʷ ʚʥʫʪʨʝʥʥʝʡ ʧʨʦʛʨʘʤʤʥʦʡ ʣʦʛʠʢʝ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ 

ʦʛʨʘʥʠʯʠʚʘʪʴ ʠ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʪʴ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ. ɺ ʵʢʦʩʠʩʪʝʤʝ Brave ʟʘ ʨʝʢʣʘʤʥʳʝ 

ʦʙʲʷʚʣʝʥʠʷ ʨʘʟʨʝʰʘʝʪʩʷ ʨʘʩʧʣʘʯʠʚʘʪʴʩʷ ʪʦʣʴʢʦ ʪʦʢʝʥʘʤʠ ʙʘʟʦʚʦʛʦ ʜʦʩʪʫʧʘ. ɼʨʫʛʠʝ ʧʦʜʦʙʥʳʝ 

ʤʦʜʝʣʠ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ, ʥʘʧʨʠʤʝʨ, ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʫʶ ʧʣʘʪʬʦʨʤʫ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ Storj, 

ʧʦʟʚʦʣʷʶʱʫʶ ʧʦʣʴʟʦʚʘʪʝʣʷʤ, ʫ ʢʦʪʦʨʳʭ ʟʘʢʦʥʯʠʣʦʩʴ ʤʝʩʪʦ ʥʘ ʜʠʩʢʝ, ʟʘʥʷʪʴ ʣʠʰʥʝʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʨʫʛʠʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʦʙʤʝʥ ʥʘ ʪʦʢʝʥʳ. ʉʫʱʝʩʪʚʫʝʪ ʪʘʢʞʝ ʪʦʢʝʥ Gamecredits, 

ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʟʘʨʘʙʘʪʳʚʘʪʴ ʥʘ ʧʨʦʜʘʞʝ ʚʠʨʪʫʘʣʴʥʦʛʦ ʪʦʚʘʨʘ, ʪʘʢʦʛʦ ʢʘʢ ʦʨʫʞʠʝ ʠ 

ʩʥʘʨʷʞʝʥʠʝ, ʚ ʩʦʦʙʱʝʩʪʚʘʭ ʛʝʡʤʝʨʦʚ, ʥʦ ʪʦʣʴʢʦ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʧʨʦʜʘʚʝʮ ʧʦʜʪʚʝʨʜʠʪ ʥʘʣʠʯʠʝ 

ʠ ʢʘʯʝʩʪʚʦ ʪʦʚʘʨʘ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʘ ʠʩʪʦʨʠʷ ʧʨʦʜʫʢʪʘ ʠ ʝʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ, ʟʘʥʝʩʝʥʥʘʷ 

ʚ ʞʫʨʥʘʣ ʥʘ ʦʩʥʦʚʝ ʙʣʦʢʯʝʡʥʘ. ʇʦ ʟʘʷʚʣʝʥʠʶ Gamecredits, ʤʦʰʝʥʥʠʯʝʩʪʚʦ ʧʨʦʜʘʚʮʦʚ ð ʛʣʘʚʥʘʷ 

ʧʨʦʙʣʝʤʘ 15-ʤʠʣʣʠʘʨʜʥʦʛʦ ʨʳʥʢʘ ʚʠʨʪʫʘʣʴʥʳʭ ʠʛʨʦʚʳʭ ʧʨʠʥʘʜʣʝʞʥʦʩʪʝʡ [11]. 

ɺ ʧʦʜʦʙʥʳʭ ʩʠʩʪʝʤʘʭ ʜʝʥʴʛʠ ʧʝʨʝʩʪʘʶʪ ʙʳʪʴ ʤʦʨʘʣʴʥʦ ʥʝʡʪʨʘʣʴʥʳʤ ʧʣʘʪʝʞʥʳʤ ʩʨʝʜʩʪʚʦʤ; 

ʪʝʧʝʨʴ ʦʥʠ ʤʦʛʫʪ ʦʪʦʙʨʘʞʘʪʴ ʦʙʱʠʝ ʮʝʥʥʦʩʪʠ ʠ ʠʥʪʝʨʝʩʳ ʚʩʝʭ ʩʪʦʨʦʥ, ʢʦʪʦʨʳʝ ʩʦʛʣʘʩʠʣʠʩʴ ʠʭ 

ʠʩʧʦʣʴʟʦʚʘʪʴ. ɺ ʩʠʩʪʝʤʝ ɺrave ʩʪʘʪʠʩʪʠʢʘ ʚʥʠʤʘʥʠʷ, ʦʪʦʙʨʘʞʝʥʥʘʷ ʙʨʘʫʟʝʨʦʤ, ʜʠʢʪʫʝʪ, ʢʪʦ 

ʧʦʣʫʯʠʪ ʪʦʢʝʥʳ ʠ ʚ ʢʘʢʦʤ ʢʦʣʠʯʝʩʪʚʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʳʥʦʯʥʘʷ ʩʪʦʠʤʦʩʪʴ ʚʥʠʤʘʥʠʷ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʛʦʨʘʟʜʦ ʘʜʝʢʚʘʪʥʝʝ, ʯʝʤ ʧʨʠ ʨʘʩʯʝʪʘʭ ʚ ʪʨʘʜʠʮʠʦʥʥʦʡ ʚʘʣʶʪʝ. ɽʩʣʠ ʧʨʦʝʢʪ Brave 

ʦʢʘʞʝʪʩʷ ʫʩʧʝʰʥʳʤ, ʮʝʥʘ ʥʘ ʪʦʢʝʥʳ ʚʳʨʘʩʪʝʪ, ʯʪʦ ʧʦʙʫʜʠʪ ʙʦʣʴʰʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʧʨʠʩʦʝʜʠʥʠʪʴʩʷ ʢ ʩʦʦʙʱʝʩʪʚʫ ʠ ʩʦʙʣʶʜʘʪʴ ʧʨʘʚʠʣʘ ʧʨʦʩʦʮʠʘʣʴʥʦʛʦ ʧʦʚʝʜʝʥʠʷ. ʂʦʥʝʯʥʘʷ 
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ʮʝʣʴ ð ʩʝʪʝʚʦʡ ʵʬʬʝʢʪ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʧʦʜʧʠʪʳʚʘʪʴ ʮʠʢʣ ʦʙʱʠʭ ʩʪʠʤʫʣʦʚ ʠ ʚʦʟʥʘʛʨʘʞʜʝʥʠʡ 

ʥʘ ʨʳʥʢʝ ʠʥʪʝʨʥʝʪ-ʢʦʥʪʝʥʪʘ. 

ʇʦʜʦʙʥʳʝ ʩʝʪʝʚʳʝ ʵʬʬʝʢʪʳ ʩʪʘʣʠ ʚʘʞʥʝʡʰʠʤ ʠʩʪʦʯʥʠʢʦʤ ʩʠʣʳ ʜʣʷ ʤʥʦʛʠʭ ʢʦʤʧʘʥʠʡ 

ʚ ʵʧʦʭʫ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ. ʅʘ ʥʠʭ ʧʦʣʘʛʘʶʪʩʷ Amazon, Alibaba, Uber ʠ ʜʨʫʛʠʝ ʮʠʬʨʦʚʳʝ 

ʛʠʛʘʥʪʳ, ʚʝʜʴ ʫʩʧʝʭ ʚʩʝʮʝʣʦ ʟʘʚʠʩʠʪ ʦʪ ʪʦʛʦ, ʥʘʩʢʦʣʴʢʦ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʠʜʝʷ ʠ 

ʥʘʩʢʦʣʴʢʦ ʵʬʬʝʢʪʠʚʥʘ ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ. ʏʝʤ ʙʦʣʴʰʝ ʧʘʩʩʘʞʠʨʦʚ ʠʩʧʦʣʴʟʫʶʪ Uber, ʪʝʤ ʙʦʣʴʰʝ 

ʚʦʜʠʪʝʣʝʡ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʚ ʩʠʩʪʝʤʝ ʠ ʪʝʤ ʣʝʛʯʝ ʩʪʘʥʦʚʠʪʩʷ ʥʘʡʪʠ ʧʦʧʫʪʥʫʶ ʤʘʰʠʥʫ, ʯʪʦ 

ʧʨʠʚʣʝʢʘʝʪ ʚ ʩʠʩʪʝʤʫ ʥʦʚʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʠ ʪʘʢ ʜʘʣʝʝ. 

ʕʤʠʪʝʥʪʳ ʪʦʢʝʥʦʚ ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʤʦʛʫʪ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʩʝʪʝʚʳʝ ʵʬʬʝʢʪʳ ʠ ʮʠʢʣʳ 

ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ, ʭʦʪʷ ʫʙʝʜʠʪʝʣʴʥʳʭ ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʧʦʢʘ ʥʝʪ. ɺʝʨʦʷʪʥʦ, ʫʩʧʝʭ 

ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʦʪ ʣʠʢʚʠʜʥʦʩʪʠ ʢʘʞʜʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʪʦʢʝʥʘ, ʪʦ ʝʩʪʴ ʪʦʛʦ, ʢʘʢ ʯʘʩʪʦ ʠʤ ʩʪʘʥʫʪ 

ʨʘʩʧʣʘʯʠʚʘʪʴʩʷ. ɺ ʩʣʫʯʘʝ ʧʨʦʝʢʪʘ Brave ʦʧʘʩʥʦʩʪʴ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʤʠʣʣʠʘʨʜʳ ʚʳʧʫʱʝʥʥʳʭ 

ʪʦʢʝʥʦʚ ʙʫʜʫʪ ʨʘʩʮʝʥʠʚʘʪʴʩʷ ʢʘʢ ʜʦʣʛʦʩʨʦʯʥʦʝ ʢʘʧʠʪʘʣʦʚʣʦʞʝʥʠʝ ʠ ʠʥʚʝʩʪʦʨʳ ʧʨʝʜʧʦʯʪʫʪ ʠʭ 

ʥʘʢʘʧʣʠʚʘʪʴ, ʠʟʳʤʘʷ ʠʟ ʦʙʦʨʦʪʘ. ɽʩʣʠ ʵʪʦ ʧʨʦʠʟʦʡʜʝʪ, ʮʝʥʘ ʪʦʢʝʥʦʚ ʥʝ ʩʤʦʞʝʪ ʘʜʝʢʚʘʪʥʦ 

ʦʪʦʙʨʘʟʠʪʴ ʨʳʥʦʯʥʫʶ ʩʪʦʠʤʦʩʪʴ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʚʥʠʤʘʥʠʷ. ɿʜʝʩʴ ʥʝʦʙʭʦʜʠʤʘ ʢʨʠʪʠʯʝʩʢʘʷ 

ʤʘʩʩʘ ʠʩʧʦʣʴʟʫʝʤʦʡ ʚʘʣʶʪʳ, ʘ ʥʝ ʥʘʢʦʧʣʝʥʥʳʝ ʟʘʧʘʩʳ. 

ʄʦʜʝʣʴ Brave ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʩʪʨʘʪʝʛʠʶ ʚʳʧʫʩʢʘ ʪʦʢʝʥʦʚ ʜʣʷ ʨʝʰʝʥʠʷ ʧʦʜʦʙʥʳʭ ʧʨʦʙʣʝʤ. 

ʂʦʤʧʘʥʠʷ ʦʪʣʦʞʠʣʘ 300 ʤʠʣʣʠʦʥʦʚ ʪʦʢʝʥʦʚ ʚ ʦʪʜʝʣʴʥʳʡ ʬʦʥʜ çʜʣʷ ʧʨʠʚʣʝʯʝʥʠʷ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡè. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʧʣʘʥʠʨʫʝʪʩʷ ʧʝʨʝʚʦʜʠʪʴ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʦʢʝʥʦʚ ʥʘ 

ʚʩʪʨʦʝʥʥʳʡ ʵʣʝʢʪʨʦʥʥʳʡ ʢʦʰʝʣʝʢ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʢʦʛʜʘ ʦʥ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʙʨʘʫʟʝʨ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʪʦʢʝʥ ʩʪʘʥʦʚʠʪʩʷ ʠʥʩʪʨʫʤʝʥʪʦʤ ʧʦʦʱʨʝʥʠʷ ʠ ʨʘʩʢʨʫʪʢʠ, ʩʦʟʜʘʥʠʷ ʩʝʪʝʚʦʛʦ 

ʵʬʬʝʢʪʘ. 

çʄʳ ʩ ʩʘʤʦʛʦ ʥʘʯʘʣʘ ʭʦʪʝʣʠ ʟʘʣʦʞʠʪʴ ʚ ʧʨʦʛʨʘʤʤʫ ʤʝʭʘʥʠʟʤ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʪ ʚʳʜʘʚʘʪʴ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʥʝʙʦʣʴʰʦʝ ʩʪʘʨʪʦʚʦʝ ʚʦʟʥʘʛʨʘʞʜʝʥʠʝè, ð ʛʦʚʦʨʠʪ CEO Brave ɹʨʝʥʜʘʥ ʕʡʭ [12]. 

ʕʪʫ ʩʪʨʘʪʝʛʠʶ ʧʦʜʩʢʘʟʘʣ ʕʡʭʫ ʤʥʦʛʦʣʝʪʥʠʡ ʦʧʳʪ ʨʘʙʦʪʳ ʚ ʂʨʝʤʥʠʝʚʦʡ ʜʦʣʠʥʝ, ʛʜʝ ʦʥ ʩʦʟʜʘʣ 

ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ JavaScript, ʘ ʟʘʪʝʤ ʩʪʘʣ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʘʪʝʣʝʡ ʢʦʤʧʘʥʠʠ 

Mozilla. ʉʦ ʚʨʝʤʝʥʝʤ ʦʥ ʦʩʦʟʥʘʣ, ʯʪʦ ʠʥʚʝʩʪʦʨʳ ʥʝʦʭʦʪʥʦ ʬʠʥʘʥʩʠʨʫʶʪ ʤʘʨʢʝʪʠʥʛʦʚʳʝ ʫʣʦʚʢʠ 

ʧʦ ʧʨʠʚʣʝʯʝʥʠʶ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʯʪʦ ʠʟʜʝʨʞʢʠ ʥʘ ʨʘʩʢʨʫʪʢʫ ʫʤʝʥʴʰʘʶʪ ʜʦʣʝʚʦʝ ʫʯʘʩʪʠʝ 

ʦʩʥʦʚʘʪʝʣʝʡ ʠ ʧʝʨʚʳʭ ʚʢʣʘʜʯʠʢʦʚ. çʆʜʥʘʢʦ ʪʦʢʝʥʳ ʧʦʟʚʦʣʷʶʪ ʧʦʦʱʨʠʪʴ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʙʝʟ 

ʚʩʷʢʠʭ ʬʠʥʘʥʩʦʚʳʭ ʧʦʩʣʝʜʩʪʚʠʡè, ð ʜʦʙʘʚʣʷʝʪ ʕʡʭ ʠ ʫʪʦʯʥʷʝʪ, ʯʪʦ ʪʦʢʝʥ, ʚ ʦʪʣʠʯʠʝ 

ʦʪ ʜʦʣʣʘʨʘ, ð çʚʘʣʶʪʘ ʩʦʮʠʘʣʴʥʦʛʦ ʢʨʝʜʠʪʘ, ʥʝ ʚʳʟʳʚʘʶʱʘʷ ʜʝʚʘʣʴʚʘʮʠʠ ʬʦʥʜʦʚè. 

ɼʘʚʘʡʪʝ ʨʘʟʙʝʨʝʤ ʵʪʦ ʫʪʚʝʨʞʜʝʥʠʝ. ʈʘʩʭʦʜʳ (ʢʘʢʦʚʳ ʙʳ ʦʥʠ ʥʠ ʙʳʣʠ) ʥʘ ʚʳʜʘʯʫ ʪʦʢʝʥʦʚ 

ʥʦʚʳʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʣʦʞʘʪʩʷ ʥʘ ʧʣʝʯʠ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠʭ ʜʝʨʞʘʪʝʣʝʡ; ʢʦʥʝʯʥʦ, ʟʘ ʩʯʝʪ 

ʵʪʦʛʦ ʠʭ ʜʦʣʷ ʚ ʦʙʱʝʤ ʬʦʥʜʝ ʫʤʝʥʴʰʠʪʩʷ. ʅʦ ʝʩʣʠ, ʢʘʢ ʧʨʝʜʧʦʣʘʛʘʝʪ ʢʦʤʧʘʥʠʷ Brave, 

ʚʦʟʥʘʛʨʘʞʜʝʥʠʝ ʥʦʚʠʯʢʦʚ ʧʦʨʦʜʠʪ ʤʦʱʥʳʡ ʩʝʪʝʚʦʡ ʵʬʬʝʢʪ ʦʪ ʨʘʩʰʠʨʝʥʠʷ ʦʭʚʘʪʘ, ʨʦʩʪ ʮʝʥ 

ʥʘ ʪʦʢʝʥʳ ʩ ʣʠʭʚʦʡ ʧʦʢʨʦʝʪ ʚʩʝ ʫʙʳʪʢʠ. ʉʫʪʴ ʠʜʝʠ ʚ ʪʦʤ, ʯʪʦ ʚʩʝ ʠʟʜʝʨʞʢʠ ʠ ʨʠʩʢʠ ʥʝʩʫʪ 

ʧʦʣʴʟʦʚʘʪʝʣʠ Brave ʢʘʢ ʩʦʦʙʱʝʩʪʚʦ (ʩʦʮʠʫʤ), ʘ ʥʝ ʩʪʦʨʦʥʥʠʝ ʠʥʚʝʩʪʦʨʳ. ɺʦʪ ʯʪʦ ʧʦʜʨʘʟʫʤʝʚʘʝʪ 

ʕʡʭ, ʢʦʛʜʘ ʛʦʚʦʨʠʪ ʦ ʩʦʮʠʘʣʴʥʦʤ ʢʨʝʜʠʪʝ. 

ʆʜʥʘʢʦ ʤʦʣʥʠʝʥʦʩʥʘʷ ʨʘʩʧʨʦʜʘʞʘ ʪʦʢʝʥʦʚ Brave ʚʳʟʳʚʘʝʪ ʠ ʜʨʫʛʠʝ ʦʧʘʩʝʥʠʷ. ɺ ʯʘʩʪʥʦʩʪʠ, 

ʢʨʫʧʥʳʝ ʠʥʚʝʩʪʦʨʳ ʤʦʤʝʥʪʘʣʴʥʦ ʧʝʨʝʭʚʘʪʠʣʠ ʠʥʠʮʠʘʪʠʚʫ, ʧʨʝʜʣʦʞʠʚ ʚʳʩʦʢʠʝ ʢʦʤʠʩʩʠʠ 

ʤʘʡʥʝʨʘʤ ʵʬʠʨʘ. ʄʘʡʥʝʨʳ ʙʠʪʢʦʠʥʘ, ʦʛʨʘʥʠʯʝʥʥʳʝ ʨʘʟʤʝʨʦʤ ʙʣʦʢʘ ʚ 1 ʤʝʛʘʙʘʡʪ, ʧʨʝʜʧʦʯʠʪʘʣʠ 

ʪʨʘʥʟʘʢʮʠʠ ʥʘ ʙʦʣʴʰʠʝ ʩʫʤʤʳ. ʇʨʠʤʝʨʥʦ ʪʘʢ ʞʝ ʠ ʩʤʘʨʪ-ʢʦʥʪʨʘʢʪʳ Brave ʙʳʩʪʨʦ ʚʳʚʝʣʠ 

ʢʨʫʧʥʳʭ ʧʦʢʫʧʘʪʝʣʝʡ ʚʧʝʨʝʜ ʦʯʝʨʝʜʠ. ʇʦʩʣʝ ʪʦʛʦ ʢʘʢ ʤʠʣʣʠʘʨʜ ʪʦʢʝʥʦʚ ʨʘʟʣʝʪʝʣʩʷ ʟʘ ʜʚʘʜʮʘʪʴ 

ʯʝʪʳʨʝ ʩʝʢʫʥʜʳ, ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʦʥʠ ʦʩʝʣʠ ʚʩʝʛʦ-ʥʘʚʩʝʛʦ ʥʘ 130 ʩʯʝʪʘʭ ʠ ʜʚʘʜʮʘʪʴ ʩʘʤʳʭ 

ʢʨʫʧʥʳʭ ʟʘʢʫʧʦʢ ʧʦʢʨʳʣʠ ʙʦʣʝʝ ʜʚʫʭ ʪʨʝʪʝʡ ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ. ʊʘʢʦʡ ʜʠʩʙʘʣʘʥʩ ʚʳʟʚʘʣ 

ʥʝʫʜʦʚʦʣʴʩʪʚʠʝ ʤʥʦʛʠʭ ʠʥʚʝʩʪʦʨʦʚ. 

ʅʝʢʦʪʦʨʳʝ ʧʦʣʘʛʘʶʪ, ʯʪʦ ʧʨʦʙʣʝʤʫ ʧʦʨʦʜʠʣʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʬʘʥʜʨʘʡʟʠʥʛʦʚʘʷ ʨʘʩʧʨʦʜʘʞʘ 

ʥʘ ʩʫʤʤʫ 35 ʤʠʣʣʠʦʥʦʚ ʜʦʣʣʘʨʦʚ, ʦʩʪʘʚʠʚʰʘʷ ʩʣʠʰʢʦʤ ʤʘʣʦ ʜʦʩʪʫʧʥʳʭ ʪʦʢʝʥʦʚ, ʯʪʦ ʠ 

ʦʙʲʷʩʥʷʝʪ ʘʛʨʝʩʩʠʚʥʫʶ ʩʪʨʘʪʝʛʠʶ ʘʥʦʥʠʤʥʳʭ ʧʦʢʫʧʘʪʝʣʝʡ, ʢʦʪʦʨʳʤ ʫʜʘʣʦʩʴ ʜʦʙʠʪʴʩʷ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʚ ʩʠʩʪʝʤʝ [13]. ʆʜʥʘʢʦ, ʧʦ ʤʥʝʥʠʶ ʜʨʫʛʠʭ ʵʢʩʧʝʨʪʦʚ, ʢʦʤʧʘʥʠʷ Brave, ʨʝʰʠʚ 

ʦʛʨʘʥʠʯʠʪʴ ʧʨʠʝʤ ʩʨʝʜʩʪʚ, ʧʦʩʪʫʧʠʣʘ ʩ ʠʥʚʝʩʪʦʨʘʤʠ ʩʧʨʘʚʝʜʣʠʚʝʝ, ʯʝʤ, ʩʢʘʞʝʤ, 

ʙʣʦʢʯʝʡʥ-ʩʪʘʨʪʘʧ Tezos, ʫ ʢʦʪʦʨʦʛʦ ʧʦʩʣʝ ʨʝʢʦʨʜʥʦʛʦ ʩʙʦʨʘ ʚ 232 ʤʠʣʣʠʦʥʘ ʜʦʣʣʘʨʦʚ ʥʘ ʩʯʝʪʘʭ 

ʦʢʘʟʘʣʦʩʴ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝ, ʯʝʤ ʪʨʝʙʦʚʘʣʦʩʴ, ʠʟ-ʟʘ ʯʝʛʦ ʜʦʣʠ ʠʥʚʝʩʪʦʨʦʚ ʦʙʝʩʮʝʥʠʣʠʩʴ [14]. 

ʏʪʦ ʞʝ ʢʘʩʘʝʪʩʷ ɹʨʝʥʜʘʥʘ ʕʡʭʘ, ʪʦ ʚ ʠʥʪʝʨʚʴʶ ʧʦʨʪʘʣʫ CoinDesk ʦʥ ʧʦʞʘʣʦʚʘʣʩʷ, ʯʪʦ ʙʳʣʦ 
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ʩʣʦʞʥʦ ʥʘʥʷʪʴ çʪʘʣʘʥʪʳ ʠʟ ʕʬʠʨʠʫʤʘè, ʦʪʯʘʩʪʠ ʠʟ-ʟʘ ʜʝʚʷʪʠʟʥʘʯʥʳʭ ʩʙʦʨʦʚ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʠʣʠ 

ʩʪʘʨʪʘʧʘʤ ʚʨʦʜʝ Tezos ʦʙʦʡʪʠ Brave ʚ ʧʦʛʦʥʝ ʟʘ ʣʫʯʰʠʤʠ ʧʨʦʛʨʘʤʤʠʩʪʘʤʠ [15]. 

ʋʩʧʝʭ ʠʣʠ ʥʝʫʜʘʯʘ ʚʩʝʭ ʵʪʠʭ ʩʪʨʘʪʝʛʠʡ ʧʨʦʜʘʞʠ ʙʫʜʝʪ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʧʨʝʜʝʣʷʪʴʩʷ ʪʝʤ, 

ʧʦʤʦʛʫʪ ʦʥʠ ʠʣʠ ʧʦʤʝʰʘʶʪ ʨʘʟʚʠʪʠʶ ʪʦʢʝʥʦʚ ʚ ʚʝʨʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ: ʩʪʘʪʴ ʥʝ ʩʨʝʜʩʪʚʦʤ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ, ʘ çʧʦʣʝʟʥʳʤʠè ʪʦʢʝʥʘʤʠ (utility tokens). ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʧʦʤʦʛʫʪ ʣʠ ʦʥʠ 

ʨʘʩʰʠʨʠʪʴ ʩʝʪʴ ʠ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʨʘʙʦʪʫ ʢʘʞʜʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ 

ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ. ʅʦ ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʩʪʦʣʢʥʦʚʝʥʠʷ ʩ ʟʘʢʦʥʦʤ ʠ 

ʦʙʝʩʧʝʯʠʪʴ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʧʣʘʪʬʦʨʤʳ, ʵʤʠʪʝʥʪʘʤ ICO ʧʨʠʜʝʪʩʷ ʜʦʢʘʟʘʪʴ, ʯʪʦ 

ʠʭ ʪʦʢʝʥʳ ð ʥʝ ʠʥʩʪʨʫʤʝʥʪ ʩʧʝʢʫʣʷʮʠʡ, ʘ ʧʦʣʥʦʮʝʥʥʳʡ çʧʨʦʜʫʢʪè, ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʩ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʬʫʥʢʮʠʝʡ. ɺʦʧʨʦʩʳ ʩʪʘʪʫʩʘ ʫʞʝ ʜʘʚʥʦ ʠʥʪʝʨʝʩʫʶʪ ʶʨʠʩʪʦʚ ʠ ʨʝʛʫʣʷʪʦʨʦʚ, 

ʢʦʪʦʨʳʝ ʚʳʷʩʥʷʶʪ, ʤʦʞʥʦ ʣʠ ʦʪʣʠʯʠʪʴ ʵʪʠ ʥʦʚʳʝ ʠ ʧʦʢʘ ʩʧʦʨʥʳʝ ʝʜʠʥʠʮʳ ʦʙʤʝʥʘ ʦʪ ʮʝʥʥʳʭ 

ʙʫʤʘʛ ʠ ʦʩʚʦʙʦʜʠʪʴ ʠʭ ʦʪ ʙʨʝʤʝʥʠ ʟʘʢʦʥʦʚ ʠ ʦʛʨʘʥʠʯʝʥʠʡ, ʧʨʠʤʝʥʷʝʤʳʭ ʢ ʧʦʩʣʝʜʥʠʤ. ʆʪ 

ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʩʦʙʳʪʠʡ ʙʫʜʫʪ ʟʘʚʠʩʝʪʴ ʧʨʠʙʳʣʠ ʠʣʠ ʧʦʪʝʨʠ ʠʥʚʝʩʪʦʨʦʚ ʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, 

ʘ ʪʘʢʞʝ ʶʨʠʜʠʯʝʩʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ. 

ɿʦʣʦʪʘʷ ʣʠʭʦʨʘʜʢʘ 
ɺʥʝʟʘʧʥʘʷ ʚʩʧʳʰʢʘ ICO-ʤʘʥʠʠ ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʩ ʫʩʧʝʭʦʤ ʕʬʠʨʠʫʤʘ. ɿʘ 2016ï2017 ʛʦʜʳ 

ʕʬʠʨʠʫʤ ʩʪʘʣ ʦʩʥʦʚʥʦʡ ʧʣʘʪʬʦʨʤʦʡ ʜʣʷ ʨʘʙʦʪʳ ʧʨʠʣʦʞʝʥʠʡ ʥʘ ʙʘʟʝ ʩʤʘʨʪ-ʢʦʥʪʨʘʢʪʦʚ 

ʠ ʚʳʧʫʩʢʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʪʦʢʝʥʦʚ. ɹʫʨʥʦʝ ʨʘʟʚʠʪʠʝ ʚʳʟʚʘʣʦ ʩʪʦʣʴ ʞʝ ʤʦʱʥʳʡ ʮʠʢʣ 

ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʩʪʘʙʠʣʴʥʦʤʫ ʨʦʩʪʫ ʩʪʦʠʤʦʩʪʠ ʵʬʠʨʠʫʤʘ ʚ ʧʝʨʚʳʝ 

ʚʦʩʝʤʴ ʤʝʩʷʮʝʚ 2017 ʛʦʜʘ. 

ʊʨʠʜʮʘʪʦʛʦ ʠʶʣʷ 2017 ʛʦʜʘ ʢʦʤʘʥʜʘ ʕʬʠʨʠʫʤʘ ʦʪʤʝʪʠʣʘ ʚʪʦʨʦʡ ʜʝʥʴ ʨʦʞʜʝʥʠʷ ʧʨʦʝʢʪʘ 

ʰʫʤʥʦʡ ʚʝʯʝʨʠʥʢʦʡ ʚ ʦʜʥʦʤ ʠʟ ʙʘʨʦʚ ʄʘʥʭʵʪʪʝʥʘ. ʉ ʪʝʭ ʧʦʨ ʢʘʢ ʜʝʚʷʪʥʘʜʮʘʪʠʣʝʪʥʠʡ 

ʢʦʤʧʴʶʪʝʨʥʳʡ ʛʝʥʠʡ ʦʩʤʝʣʠʣʩʷ ʤʝʯʪʘʪʴ ʦ ʛʣʦʙʘʣʴʥʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʝ ʙʝʟ ʝʜʠʥʦʛʦ 

ʢʦʥʪʨʦʣʝʨʘ, ʙʳʣ ʧʨʦʜʝʣʘʥ ʜʦʣʛʠʡ ʧʫʪʴ. ɺ ʪʦ ʚʨʝʤʷ ʤʥʦʛʠʤ ʢʘʟʘʣʦʩʴ, ʯʪʦ ʠʜʝʷ ɺʠʪʘʣʠʢʘ ɹʫʪʝʨʠʥʘ 

ʥʝʦʩʫʱʝʩʪʚʠʤʘ. ʀ ʜʘʞʝ ʧʦʩʣʝ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʢ ʧʨʦʝʢʪʫ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʤʠʨʦʚʦʛʦ ʢʣʘʩʩʘ, ʚ 

ʯʘʩʪʥʦʩʪʠ ʘʥʛʣʠʯʘʥʠʥʘ ɻʵʚʠʥʘ ɺʫʜʘ, ʕʬʠʨʠʫʤ ʧʝʨʝʞʠʣ ʥʝʩʢʦʣʴʢʦ ʧʦʪʨʷʩʝʥʠʡ, ʚʢʣʶʯʘʷ ʧʦʪʝʨʶ 

ʧʦʯʪʠ ʚʩʝʡ ʚʳʨʫʯʢʠ ʦʪ ICO ʠʟ-ʟʘ ʨʝʟʢʦʛʦ ʧʘʜʝʥʠʷ ʮʝʥʳ ʙʠʪʢʦʠʥʘ [16]. ʅʦ ʢ 2017 ʛʦʜʫ ʤʥʦʛʦʝ 

ʠʟʤʝʥʠʣʦʩʴ. ʕʬʠʨʠʫʤ ʥʘʯʘʣʠ ʦʙʩʫʞʜʘʪʴ ʜʠʨʝʢʪʦʨʘ ʢʦʤʧʘʥʠʡ ʠʟ ʩʧʠʩʢʘ Fortune 500 ʠ 

ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʝ ʯʠʥʦʚʥʠʢʠ. ʋʛʣʦʚʘʪʦʝ ʣʠʮʦ ɹʫʪʝʨʠʥʘ ʠ ʝʛʦ ʩʣʝʛʢʘ ʨʘʩʪʝʨʷʥʥʘʷ ʫʣʳʙʢʘ ʩʪʘʣʠ 

ʧʦʷʚʣʷʪʴʩʷ ʥʘ ʦʙʣʦʞʢʘʭ ʞʫʨʥʘʣʦʚ. ʆʙ ʕʬʠʨʠʫʤʝ ð ʝʛʦ ʚʦʟʤʦʞʥʦʩʪʷʭ ʠ ʦʛʨʘʥʠʯʝʥʠʷʭ, 

ʧʦʪʝʥʮʠʘʣʴʥʦ ʩʫʜʴʙʦʥʦʩʥʦʡ ʨʦʣʠ ð ʟʘʛʦʚʦʨʠʣʠ ʚʟʘʭʣʝʙ (ʠ ʯʘʩʪʦ ʙʝʟ ʚʩʷʢʦʛʦ ʧʦʥʠʤʘʥʠʷ 

ʧʨʝʜʤʝʪʘ). 

ɺʦ ʤʥʦʛʠʭ ʦʪʥʦʰʝʥʠʷʭ ʟʘʣʦʛʦʤ ʫʩʧʝʭʘ ʕʬʠʨʠʫʤʘ, ʢʘʢ ʠ ʙʠʪʢʦʠʥʘ, ʩʪʘʣʦ ʩʦʦʙʱʝʩʪʚʦ, ʢʦʪʦʨʦʝ 

ʩʦʙʨʘʣʦʩʴ ʚʦʢʨʫʛ ʧʣʘʪʬʦʨʤʳ ʠ ʚʣʦʞʠʣʦ ʚʩʶ ʩʚʦʶ ʚʝʨʫ ʠ ʵʥʪʫʟʠʘʟʤ ʚ ʤʝʯʪʫ ʦ 

ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʛʣʦʙʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʝ. ʆʩʦʙʝʥʥʦ ʚʘʞʥʫʶ ʨʦʣʴ ʩʳʛʨʘʣʠ ʚʩʪʨʝʯʠ ʨʘʙʦʯʝʡ 

ʛʨʫʧʧʳ, ʦʨʛʢʦʤʠʪʝʪ ʢʦʪʦʨʳʭ ʚ ʅʴ-ʁʁʦʨʢʝ ʠ ʫʩʪʨʦʠʣ ʧʨʘʟʜʥʠʯʥʫʶ ʚʝʯʝʨʠʥʢʫ 2017 ʛʦʜʘ. 

ʉʥʘʯʘʣʘ ʛʨʫʧʧʘ ʧʨʦʜʘʣʘ ʥʘ ʧʨʘʟʜʥʠʢ 300 ʙʠʣʝʪʦʚ, ʘ ʧʦʪʦʤ ʝʱʝ 40, ʧʦʩʢʦʣʴʢʫ ʩʧʨʦʩ ʦʢʘʟʘʣʩʷ 

ʦʛʨʦʤʥʳʤ. ɹʘʨ, ʚ ʢʦʪʦʨʦʤ ʦʞʠʜʘʣʠ ʥʝ ʙʦʣʝʝ 50 ʯʝʣʦʚʝʢ, ʝʜʚʘ ʚʤʝʩʪʠʣ ʚʩʶ ʪʦʣʧʫ. ʏʪʦ ʞʝ 

ʧʨʠʚʣʝʢʣʦ ʥʘ ʚʝʯʝʨʠʥʢʫ ʩʪʦʣʴʢʦ ʛʦʩʪʝʡ? ʎʝʥʘ ʵʬʠʨʘ, ʚʥʫʪʨʝʥʥʝʡ ʚʘʣʶʪʳ ʩʝʪʠ ʕʬʠʨʠʫʤ, ʢʦʪʦʨʘʷ 

ʧʦʜʩʢʦʯʠʣʘ ʩ 8 ʜʦ 400 ʜʦʣʣʘʨʦʚ ʟʘ ʧʝʨʚʳʝ ʰʝʩʪʴ ʤʝʩʷʮʝʚ 2017 ʛʦʜʘ. ʀ ʭʦʪʷ ʧʦʪʦʤ ʢʫʨʩ ʫʧʘʣ 

ʜʦ 200 ʜʦʣʣʘʨʦʚ, ʪʝ, ʢʪʦ ʢʫʧʠʣ ʵʬʠʨʳ ʚ ʢʦʥʮʝ ʧʨʝʜʳʜʫʱʝʛʦ ʛʦʜʘ, ʚʩʝ ʨʘʚʥʦ ʩʫʱʝʩʪʚʝʥʥʦ 

ʨʘʟʙʦʛʘʪʝʣʠ. ʅʝʫʜʠʚʠʪʝʣʴʥʦ, ʯʪʦ ʥʘʰʣʦʩʴ ʩʪʦʣʴʢʦ ʞʝʣʘʶʱʠʭ ʧʨʠʩʦʝʜʠʥʠʪʴʩʷ ʢ ʧʨʦʝʢʪʫ. 

ɼʝʥʴ ʚʳʜʘʣʩʷ ʚʝʣʠʢʦʣʝʧʥʳʡ: ʪʝʧʣʳʡ, ʥʦ ʥʝ ʜʫʰʥrʡ, ʩ ʙʝʟʦʙʣʘʯʥʳʤ ʷʨʢʦ-ʛʦʣʫʙʳʤ ʥʝʙʦʤ. 

ʊʫʨʠʩʪʳ ʩ ʫʜʦʚʦʣʴʩʪʚʠʝʤ ʧʦʟʠʨʦʚʘʣʠ ʜʣʷ ʬʦʪʦʛʨʘʬʠʡ ʥʘ ʬʦʥʝ ʅʴʶ-ʁʦʨʢʘ: ʥʘ ʚʦʩʪʦʢʝ ð 

ʧʦʟʦʣʦʯʝʥʥʳʡ ʢʫʧʦʣ ʅʴʶ-ʁʦʨʢ-ʣʘʡʬ-ʙʠʣʜʠʥʛ, ʥʘ ʶʛʝ ð ʙʘʰʥʷ ʄʝʪʣʘʡʬ-ʪʘʫʵʨ, ʥʘ ʩʝʚʝʨʝ ð 

ʚʥʫʰʠʪʝʣʴʥʘʷ ʛʨʦʤʘʜʘ ʕʤʧʘʡʨ-ʩʪʝʡʪ-ʙʠʣʜʠʥʛ. ʅʘ ʚʝʯʝʨʠʥʢʝ ʩʦʙʨʘʣʦʩʴ ʤʥʦʞʝʩʪʚʦ ʵʥʪʫʟʠʘʩʪʦʚ, 

ʦʪ ʢʨʠʧʪʦʚʝʪʝʨʘʥʦʚ ʚʨʦʜʝ ɼʞʦʟʝʬʘ ʃʫʙʠʥʘ, ʢʦʪʦʨʳʡ ʧʦʤʦʛ ɹʫʪʝʨʠʥʫ ʟʘʧʫʩʪʠʪʴ ʕʬʠʨʠʫʤ, 

ʘ ʪʝʧʝʨʴ ʚʦʟʛʣʘʚʣʷʝʪ ʢʨʫʧʥʫʶ ʧʦʠʩʢʦʚʫʶ ʣʘʙʦʨʘʪʦʨʠʶ ConsenSys, ʜʦ ʧʨʦʛʨʘʤʤʠʩʪʦʚ-ʥʦʚʠʯʢʦʚ. 

ʂʘʢ ʚʩʝʛʜʘ ʚ ʪʝʭʥʠʯʝʩʢʠʭ ʢʨʫʛʘʭ, ʧʨʝʦʙʣʘʜʘʣʠ ʤʫʞʯʠʥʳ, ʦʜʥʘʢʦ ʠ ʞʝʥʱʠʥ ʥʘʰʣʦʩʴ ʥʝʤʘʣʦ, 

ʧʨʠʯʝʤ ʩʘʤʦʛʦ ʨʘʟʥʦʛʦ ʚʦʟʨʘʩʪʘ. ɻʦʩʪʠ ʦʙʩʫʞʜʘʣʠ ʚʟʣʝʪʳ ʠ ʧʘʜʝʥʠʷ ʙʠʪʢʦʠʥʘ ʠ ʵʬʠʨʘ, ʛʨʷʜʫʱʠʝ 

ʟʘʜʘʯʠ, ʘ ʟʘʦʜʥʦ ʬʝʥʦʤʝʥ ICO ʠ ʮʝʥʳ ʥʘ ʪʦʢʝʥʳ. ɺʠʟʠʪʢʠ ʨʘʟʜʘʚʘʣʠʩʴ ʪʦʥʥʘʤʠ. ɻʦʩʪʠ ʥʘ ʛʣʘʟʘʭ 

ʩʙʠʚʘʣʠʩʴ ʚ ʨʘʙʦʯʠʝ ʛʨʫʧʧʳ, ʩʪʨʦʠʣʠ ʧʣʘʥʳ, ʩ ʭʦʜʫ ʧʨʠʜʫʤʳʚʘʣʠ ʥʦʚʳʝ ʧʨʦʜʫʢʪʳ, ʢʦʪʦʨʳʝ, ʧʦ 

ʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ, ʤʦʛʣʠ ʧʨʠʥʝʩʪʠ ʥʝʤʘʣʫʶ ʚʳʛʦʜʫ. 



56 

ʄʳ ʧʦʟʥʘʢʦʤʠʣʠʩʴ ʩ ʤʦʣʦʜʦʡ ʞʝʥʱʠʥʦʡ, ʢʦʪʦʨʘʷ ʥʝʩʢʦʣʴʢʦ ʤʝʩʷʮʝʚ ʥʘʟʘʜ ʫʰʣʘ ʩ ʨʘʙʦʪʳ, 

ʯʪʦʙʳ ʦʪʢʨʳʪʴ ʙʠʟʥʝʩ ʥʘ ʧʣʘʪʬʦʨʤʝ ʕʬʠʨʠʫʤ. ɿʘʪʝʤ ʧʦʛʦʚʦʨʠʣʠ ʩ ʧʦʞʠʣʳʤ ʤʫʞʯʠʥʦʡ, ʢʦʪʦʨʳʡ 

ʜʚʘʜʮʘʪʴ ʩʝʤʴ ʣʝʪ ʧʨʦʨʘʙʦʪʘʣ ʬʠʥʘʥʩʦʚʳʤ ʢʦʥʩʫʣʴʪʘʥʪʦʤ ʠ ʪʝʧʝʨʴ ʨʝʰʠʣ ʧʨʦʜʘʪʴ ʩʚʦʶ ʬʠʨʤʫ, 

ʯʪʦʙʳ ʩʦʟʜʘʪʴ ʩʝʨʚʠʩ ʥʘ ʦʩʥʦʚʝ ʙʣʦʢʯʝʡʥʘ. ʇʘʨʝʥʝʢ ʠʟ ʧʦʢʦʣʝʥʠʷ ʤʠʣʣʝʥʠʘʣʦʚ ð ʩʦʪʨʫʜʥʠʢ 

Morgan Stanley ð ʜʦʣʛʦ ʠ ʪʝʨʧʝʣʠʚʦ ʣʦʚʠʣ ʤʦʤʝʥʪ, ʯʪʦʙʳ ʧʦʛʦʚʦʨʠʪʴ ʩ ʃʫʙʠʥʦʤ: ʦʥ ʤʝʯʪʘʣ 

ʧʨʠʩʦʝʜʠʥʠʪʴʩʷ ʢ ʕʬʠʨʠʫʤʫ, ʥʘʧʠʩʘʪʴ ʩʦʙʩʪʚʝʥʥʦʝ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʠ 

ʟʘʨʘʙʦʪʘʪʴ ʩʝʨʴʝʟʥʳʝ ʜʝʥʴʛʠ. ʄʳ ʩʧʨʦʩʠʣʠ, ʝʩʪʴ ʣʠ ʩʨʝʜʠ ʝʛʦ ʟʥʘʢʦʤʳʭ, ʜʨʫʟʝʡ ʠʣʠ ʢʦʣʣʝʛ ʪʝ, 

ʢʪʦ ʪʦʞʝ ʠʥʪʝʨʝʩʫʝʪʩʷ ʧʣʘʪʬʦʨʤʦʡ. çɼʘ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝè, ð ʦʪʚʝʪʠʣ ʦʥ. 

ʂʘʢ ʬʠʥʘʥʩʦʚʳʝ ʞʫʨʥʘʣʠʩʪʳ ʤʳ ʥʘʙʣʶʜʘʣʠ ʠ ʦʧʠʩʳʚʘʣʠ ʤʥʦʞʝʩʪʚʦ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʙʫʤʦʚ. 

ʅʘ ʥʘʰʠʭ ʛʣʘʟʘʭ ʧʨʦʠʟʦʰʣʘ ʧʝʨʚʘʷ ʚʩʧʳʰʢʘ ʩʝʨʴʝʟʥʦʛʦ ʠʥʪʝʨʝʩʘ ʢ ʙʠʪʢʦʠʥʫ ʚ 2013 ʛʦʜʫ, ʦʜʥʘʢʦ 

ʤ  rʟʘʩʪʘʣʠ ʠ ʢʫʜʘ ʙʦʣʝʝ ʢʨʫʧʥʦʝ ʩʦʙʳʪʠʝ: ʚʟʣʝʪ ʠ ʢʨʘʭ ʜʦʪʢʦʤʦʚ ʚ 1990-ʭ. ɸʪʤʦʩʬʝʨʘ ʪʦʛʦ 

ʠʶʣʴʩʢʦʛʦ ʚʝʯʝʨʘ ʚ ʅʴ-ʁʁʦʨʢʝ ʢʘʢ ʙʫʜʪʦ ʧʝʨʝʥʝʩʣʘ ʥʘʩ ʥʘ ʜʝʩʷʪʠʣʝʪʠʷ ʥʘʟʘʜ. ʊʘ ʞʝ 

ʧʫʣʴʩʠʨʫʶʱʘʷ, ʬʠʟʠʯʝʩʢʠ ʦʱʫʪʠʤʘʷ ʵʥʝʨʛʠʷ, ʪʦ ʞʝ ʧʨʝʜʚʢʫʰʝʥʠʝ ʩʢʦʨʦʛʦ ʙʦʛʘʪʩʪʚʘ. ʂʘʢ ʠ ʧʨʠ 

ʙʦʣʴʰʠʥʩʪʚʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʨʳʚʦʚ, ʚ ʚʦʟʜʫʭʝ ʚʠʪʘʣʘ ʩʤʝʩʴ ʫʪʦʧʠʯʝʩʢʠʭ ʤʝʯʪʘʥʠʡ 

ʩ ʞʘʞʜʦʡ ʥʘʞʠʚʳ. ʆʜʥʠ ʭʦʪʝʣʠ ʠʟʤʝʥʠʪʴ ʤʠʨ, ʜʨʫʛʠʝ ð ʧʨʦʩʪʦ ʨʘʟʙʦʛʘʪʝʪʴ. ʄʥʦʛʠʝ ʧʦʣʘʛʘʣʠ, 

ʯʪʦ ʩʤʦʛʫʪ ʧʦʣʫʯʠʪʴ ʠ ʪʦ ʠ ʜʨʫʛʦʝ. ʆʪʯʘʩʪʠ ʚ ʵʪʦʡ ʣʠʭʦʨʘʜʢʝ ʙʳʣʠ ʧʦʚʠʥʥʳ ʛʠʛʘʥʪʩʢʠʝ 

ʩʢʘʯʢʠ ʮʝʥ. ʂʫʨʩ ʙʠʪʢʦʠʥʘ ʟʘ 2017 ʛʦʜ ʚʳʨʦʩ ʚʪʨʦʝ. ʕʬʠʨ ʧʦʜʦʨʦʞʘʣ ʥʘ 5000 ʧʨʦʮʝʥʪʦʚ. ʆʜʥʘʢʦ 

ʵʪʠ ʨʳʚʢʠ ʙʳʣʠ ʥʝ ʝʜʠʥʩʪʚʝʥʥʳʤ ʬʘʢʪʦʨʦʤ. ʇʦʜʣʠʥʥʘʷ ʩʫʪʴ ʧʝʨʝʤʝʥ 2017 ʛʦʜʘ ʟʘʢʣʶʯʘʣʘʩʴ 

ʚ ʪʨʝʭ ʙʫʢʚʘʭ ð ICO. 

ɸʙʙʨʝʚʠʘʪʫʨʘ ICO (initial coin offering), ʢʘʢ ʤʳ ʫʞʝ ʛʦʚʦʨʠʣʠ, ʦʟʥʘʯʘʝʪ ʧʝʨʚʠʯʥʦʝ 

ʧʨʝʜʣʦʞʝʥʠʝ ʤʦʥʝʪ, ʪʦ ʝʩʪʴ ʧʨʝʜʧʨʦʜʘʞʫ ʢʨʠʧʪʦʚʘʣʶʪʳ ʠʣʠ ʪʦʢʝʥʦʚ ʥʘ ʙʘʟʝ ʙʣʦʢʯʝʡʥʘ. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʬʦʥʜʦʚ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʤʦʜʝʣʠ ʙʠʪʢʦʠʥʘ, ʛʜʝ çʤʦʥʝʪʳè ʠʟʥʘʯʘʣʴʥʦ 

ʟʘʨʘʙʘʪʳʚʘʣʠʩʴ ʤʘʡʥʝʨʘʤʠ ʟʘ ʩʯʝʪ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʦʱʥʦʩʪʝʡ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʨʘʙʦʪʳ, ʠ ʚʳʧʫʩʢʘʣʠʩʴ ʧʦ ʛʨʘʬʠʢʫ, ʟʘʜʘʥʥʦʤʫ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʦʡ ʙʝʟ 

ʢʦʥʪʨʦʣʝʨʦʚ. ɺ ʩʣʫʯʘʝ ICO, ʥʘʧʨʦʪʠʚ, ʪʦʢʝʥʳ ʧʦʨʦʞʜʘʝʪ ʩʘʤʘ ʨʘʩʧʨʦʜʘʞʘ, ʦʙʲʷʚʣʝʥʥʘʷ 

ʦʩʥʦʚʘʪʝʣʷʤʠ ʧʣʘʪʬʦʨʤʳ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʙʠʪʢʦʠʥʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʣʶʙʳʭ 

ʮʝʣʝʡ, ʫ ʪʦʢʝʥʘ ʫʟʢʦʝ ʮʝʣʝʚʦʝ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ ʠ ʦʥ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʨʘʤʢʘʭ ʪʦʛʦ ʧʨʠʣʦʞʝʥʠʷ, ʜʣʷ 

ʢʦʪʦʨʦʛʦ ʚʳʧʫʱʝʥ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʵʤʠʩʩʠʠ ICO ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʣʠʚʘʶʪʩʷ ʚ ʧʨʦʝʢʪ, 

ʟʘʧʫʱʝʥʥʳʡ ʠ ʫʧʨʘʚʣʷʝʤʳʡ ʦʩʥʦʚʘʪʝʣʷʤʠ ʧʣʘʪʬʦʨʤʳ, ð ʧʨʝʞʜʝ ʚʩʝʛʦ, ʯʪʦʙʳ ʧʦʢʨʳʪʴ 

ʩʪʦʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ, ʘ ʪʘʢʞʝ ʯʪʦʙʳ ʚʦʟʥʘʛʨʘʜʠʪʴ ʠʭ ʠ ʠʭ ʠʥʚʝʩʪʦʨʦʚ ʟʘ ʚʟʷʪʳʡ ʥʘ ʩʝʙʷ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʠʡ ʨʠʩʢ. 

ʕʪʘ ʠʜʝʷ ʚʠʪʘʝʪ ʚ ʚʦʟʜʫʭʝ ʫʞʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ. ʇʦʜʦʙʥʳʤ ʩʧʦʩʦʙʦʤ ʙʳʣʠ ʩʦʙʨʘʥʳ 

18,4 ʤʠʣʣʠʦʥʘ ʜʦʣʣʘʨʦʚ ʜʣʷ Ethereum Foundation; ʢ ʥʝʤʫ ʧʨʠʙʝʛʘʣʠ ʠ ʜʨʫʛʠʝ ʨʘʥʥʠʝ 

ʙʣʦʢʯʝʡʥ-ʩʪʘʨʪʘʧʳ. ʅʦ ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʤʝʪʦʜ ʟʘʨʘʙʦʪʘʣ ʥʘ ʧʦʣʥʫʶ ʤʦʱʥʦʩʪʴ, ʧʦʥʘʜʦʙʠʣʩʷ 

ʥʦʚʳʡ ʠʥʩʪʨʫʤʝʥʪ, ʩʦʟʜʘʥʥʳʡ ʚ ʣʘʙʦʨʘʪʦʨʠʷʭ ʕʬʠʨʠʫʤʘ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʥʝʤʝʮʢʦʛʦ 

ʧʨʦʛʨʘʤʤʠʩʪʘ ʌʘʙʠʘʥʘ ʌʦʛʝʣʴʰʪʝʣʣʝʨʘ, ð ʧʨʦʟʨʘʯʥʘʷ ʩʠʩʪʝʤʘ ʩʤʘʨʪ-ʢʦʥʪʨʘʢʪʦʚ ʜʣʷ ʪʦʢʝʥʦʚ, 

ʠʟʚʝʩʪʥʘʷ ʢʘʢ ERC-20. 

ʅʦʚʳʡ ʩʪʘʥʜʘʨʪ ʠʥʩʪʨʫʢʮʠʡ ʜʣʷ ʩʤʘʨʪ-ʢʦʥʪʨʘʢʪʦʚ ʧʦʟʚʦʣʷʝʪ ʪʦʢʝʥʘʤ ʩʦʭʨʘʥʷʪʴ ʝʜʠʥʳʡ, 

ʥʝʠʟʤʝʥʥʳʡ ʬʦʨʤʘʪ ʚ ʭʦʜʝ ICO ʠ ʧʦʩʣʝʜʫʶʱʠʭ ʧʨʦʜʘʞ. ʊʦʢʝʥʘʤ ʙʦʣʴʰʝ ʥʝ ʥʫʞʥʳ ʩʦʙʩʪʚʝʥʥʳʝ 

ʙʣʦʢʯʝʡʥʳ ʠ ʩʦʦʙʱʝʩʪʚʘ ʤʘʡʥʝʨʦʚ, ʧʦʩʢʦʣʴʢʫ ʪʝʧʝʨʴ ʪʦʢʝʥʳ ʩʪʘʥʜʘʨʪʘ ERC-20 

ʪʦʨʛʫʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʕʬʠʨʠʫʤʘ. ʆʥʠ ʛʝʥʝʨʠʨʫʶʪʩʷ ʩʤʘʨʪ-ʢʦʥʪʨʘʢʪʦʤ, ʢʦʪʦʨʳʡ ʦʪʩʣʝʞʠʚʘʝʪ 

ʢʘʞʜʳʡ ʚʳʧʫʩʢ ʠ ʪʨʘʥʟʘʢʮʠʶ. ʂʘʢ ʙʠʪʢʦʠʥʫ ʠ ʣʶʙʦʡ ʢʨʠʧʪʦʚʘʣʶʪʝ, ʪʦʢʝʥʘʤ ʧʦ-ʧʨʝʞʥʝʤʫ 

ʪʨʝʙʫʝʪʩʷ ʥʝʠʟʤʝʥʷʝʤʳʡ ʨʝʝʩʪʨ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʡ ʠʭ ʩʪʘʪʫʩ ʢʘʢ ʥʝʚʦʩʧʨʦʠʟʚʦʜʠʤʦʛʦ ʮʠʬʨʦʚʦʛʦ 

ʘʢʪʠʚʘ. ʅʦ ʙʣʘʛʦʜʘʨʷ ʩʪʘʥʜʘʨʪʫ ERC-20 ʜʣʷ ʥʠʭ ʥʝ ʥʫʞʥʦ ʩʦʟʜʘʚʘʪʴ ʩʦʙʩʪʚʝʥʥʳʡ 

ʙʣʦʢʯʝʡʥ-ʨʝʝʩʪʨ ʠ ʟʘʪʨʘʯʠʚʘʪʴ ʥʘ ʵʪʦ ʦʪʜʝʣʴʥʳʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʤʦʱʥʦʩʪʠ. ɺʤʝʩʪʦ ʵʪʦʛʦ 

ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ ʦʧʝʨʘʮʠʡ ʟʘʡʤʝʪʩʷ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʘʷ ʢʦʤʧʴʶʪʝʨʥʘʷ ʩʝʪʴ ʕʬʠʨʠʫʤʘ. 

ʉʪʦʣʴ ʫʜʦʙʥʦʝ ʠ ʜʝʰʝʚʦʝ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʜʚʦʡʥʦʛʦ ʨʘʩʭʦʜʦʚʘʥʠʷ ʟʘʧʫʩʪʠʣʦ ʮʝʣʳʡ 

ʢʦʥʚʝʡʝʨ ICO, ʧʨʦʣʦʞʠʚ ʵʤʠʪʝʥʪʘʤ ʣʝʛʢʠʡ ʧʫʪʴ ʚ ʛʣʦʙʘʣʴʥʦʝ ʠʥʚʝʩʪʠʮʠʦʥʥʦʝ ʩʦʦʙʱʝʩʪʚʦ. 

ɹʦʣʴʰʝ ʥʠʢʘʢʠʭ ʤʫʯʠʪʝʣʴʥʳʭ ʧʝʨʝʛʦʚʦʨʦʚ ʩ ʠʥʚʝʩʪʦʨʘʤʠ ʧʦ ʧʦʚʦʜʫ ʨʘʟʤʳʪʠʷ ʜʦʣʝʡ ʠʣʠ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʦʤ. ʅʠʢʘʢʦʡ ʧʦʛʦʥʠ ʠ ʥʠʢʘʢʠʭ ʫʭʘʞʠʚʘʥʠʡ ʟʘ ʙʘʥʢʠʨʘʤʠ ʩ ʋʦʣʣ-ʩʪʨʠʪ, ʯʪʦʙʳ 

ʚʩʪʘʪʴ ʚ ʦʯʝʨʝʜʴ ʟʘ ʚʣʦʞʝʥʠʷʤʠ. ʊʝʧʝʨʴ ʥʝ ʥʫʞʥʦ ʞʜʘʪʴ ʦʪʤʘʰʢʠ ʦʪ ʂʦʤʠʩʩʠʠ ʧʦ ʮʝʥʥʳʤ 

ʙʫʤʘʛʘʤ ʠ ʙʠʨʞʘʤ. ʄʦʞʥʦ ʧʨʦʩʪʦ ʚʳʡʪʠ ʢ ʧʫʙʣʠʢʝ ʠ ʩʢʘʟʘʪʴ: çɺʦʪ ʤʦʠ ʪʦʢʝʥʳ. ʆʥʠ ʦʯʝʥʴ 

ʫʜʦʙʥʳʝ. ʇʦʢʫʧʘʡʪʝ ʠʭ!è ʇʦʷʚʠʣʩʷ ʧʨʦʩʪʦʡ, ʤʘʣʦʟʘʪʨʘʪʥʳʡ ʘʣʛʦʨʠʪʤ ʜʝʡʩʪʚʠʡ, ʢʦʪʦʨʳʡ 

ʧʦʥʠʟʠʣ ʚʭʦʜʥʦʡ ʙʘʨʴʝʨ ʜʣʷ ʤʥʦʛʠʭ ʙʣʝʩʪʷʱʠʭ ʥʦʚʘʪʦʨʦʚ ʩ ʨʝʚʦʣʶʮʠʦʥʥʳʤʠ ʠʜʝʷʤʠ. ʋʚʳ, 

ʦʥ ʞʝ ʦʢʘʟʘʣʩʷ ʚʝʩʴʤʘ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ ʜʣʷ ʤʦʰʝʥʥʠʢʦʚ. 
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ʉʘʤʳʡ ʢʨʘʩʥʦʨʝʯʠʚʳʡ ʧʨʠʤʝʨ ʪʦʛʦ, ʯʪʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩ ʧʦʤʦʱʴʶ ʩʪʘʥʜʘʨʪʘ ERC-20, 

ʦʢʘʟʘʣʩʷ ʠ ʩʘʤʳʤ ʩʢʘʥʜʘʣʴʥʳʤ ð ʫʞʝ ʫʧʦʤʷʥʫʪʘʷ ʥʘʤʠ ʢʨʘʞʘ ʩʨʝʜʩʪʚ ʠʟ ʬʦʥʜʘ The DAO 

ʚ 2016 ʛʦʜʫ. ʂʦʛʜʘ ʉʪʝʬʘʥ ʊʫʘʣʴ, ʦʩʥʦʚʘʪʝʣʴ Stock.it ð ʩʪʘʨʪʘʧʘ, ʢʦʪʦʨʳʡ ʟʘʧʫʩʪʠʣ The DAO, ð 

ʧʣʘʥʠʨʦʚʘʣ ICO ʩ ʪʦʢʝʥʘʤʠ ʩʪʘʥʜʘʨʪʘ ERC-20, ʦʥ ʧʨʝʜʧʦʣʘʛʘʣ ʩʦʙʨʘʪʴ ʦʢʦʣʦ 20 ʤʠʣʣʠʦʥʦʚ 

ʜʦʣʣʘʨʦʚ ð ʜʦʩʪʘʪʦʯʥʦ, ʯʪʦʙʳ ʧʦʵʢʩʧʝʨʠʤʝʥʪʠʨʦʚʘʪʴ ʩ ʥʦʚʦʡ, ʥʝʧʨʠʚʳʯʥʦʡ ʤʦʜʝʣʴʶ 

ʢʘʧʠʪʘʣʦʚʣʦʞʝʥʠʷ [17]. ɺ ʠʪʦʛʝ ʙʳʣʦ ʩʦʙʨʘʥʦ 150 ʤʠʣʣʠʦʥʦʚ. ʆʪʯʘʩʪʠ ʵʪʦ ʠ ʧʦʩʣʫʞʠʣʦ 

ʧʨʠʯʠʥʦʡ ʢʘʪʘʩʪʨʦʬʳ, ʚʝʜʴ ʚʦ ʚʨʝʤʷ ʢʠʙʝʨʘʪʘʢʠ ʥʘ ʩʯʝʪʘʭ ʙʳʣʠ ʥʝ ʪʦʣʴʢʦ çʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝè 

ʜʝʥʴʛʠ, ʧʦʵʪʦʤʫ ʚʢʣʘʜʯʠʢʠ ʧʦʪʨʝʙʦʚʘʣʠ ʚʦʟʤʝʱʝʥʠʷ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʪʦʪ ʞʝ ʨʝʟʫʣʴʪʘʪ ʧʦʢʘʟʘʣ 

ʜʨʫʛʠʤ ʞʝʣʘʶʱʠʤ ʧʨʦʚʝʩʪʠ ICO, ʯʪʦ ʚʣʦʞʝʥʠʷ ʚ ʥʝʩʪʘʥʜʘʨʪʥʳʝ ʠʜʝʠ ʜʣʷ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ 

ʧʨʠʣʦʞʝʥʠʡ ʥʝ ʟʘʩʪʘʚʷʪ ʩʝʙʷ ʜʦʣʛʦ ʞʜʘʪʴ. 

ʇʦ ʠʨʦʥʠʠ ʩʫʜʴʙʳ, ʠʤʝʥʥʦ ʫʷʟʚʠʤʦʩʪʠ The DAO ʩʧʘʩʣʠ ʕʬʠʨʠʫʤ ʦʪ ʧʦʩʣʝʜʩʪʚʠʡ ʘʪʘʢʠ. 

ʕʬʠʨ, ʢʦʪʦʨʳʡ ʥʘ ʤʦʤʝʥʪ ʚʟʣʦʤʘ ʪʦʨʛʦʚʘʣʩʷ ʚ ʨʘʡʦʥʝ 20 ʜʦʣʣʘʨʦʚ, ʧʨʦʩʝʣ ʜʦ 8 ʜʦʣʣʘʨʦʚ ʟʘ 

ʩʣʝʜʫʶʱʠʡ ʤʝʩʷʮ. ʉʠʪʫʘʮʠʶ ʫʩʫʛʫʙʠʣ ʠ ʭʘʨʜʬʦʨʢ ʕʬʠʨʠʫʤʘ. ʅʦ ʪʦʢʝʥʳ ʩʪʘʥʜʘʨʪʘ ERC-20 

ʧʠʰʫʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘ ʦʩʥʦʚʝ ʧʣʘʪʬʦʨʤʳ ʕʬʠʨʠʫʤ, ʠ ʩʤʘʨʪ-ʢʦʥʪʨʘʢʪʳ, ʢʦʪʦʨʳʝ ʠʭ 

ʨʝʛʣʘʤʝʥʪʠʨʫʶʪ, ʪʨʝʙʫʶʪ ʦʧʣʘʪʳ ʚ ʵʬʠʨʘʭ. ʇʦʵʪʦʤʫ ʩʧʨʦʩ ʥʘ ʪʦʢʝʥʳ, ʨʝʟʢʦ ʚʦʟʨʦʩʰʠʡ ʧʦʩʣʝ 

ʨʝʢʦʨʜʥʳʭ ʩʙʦʨʦʚ The DAO, ʙʦʣʝʝ ʯʝʤ ʢʦʤʧʝʥʩʠʨʦʚʘʣ ʧʘʜʝʥʠʝ ʢʫʨʩʘ. ʇʦʷʚʣʝʥʠʝ ʩʪʘʥʜʘʨʪʘ 

ERC-20 ʧʦʩʪʘʚʠʣʦ ʵʬʠʨ ʚ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚʳʠʛʨʳʰʥʦʝ ʧʦʣʦʞʝʥʠʝ. ʇʨʝʞʜʝ ʙʠʪʢʦʠʥ ʙʳʣ 

ʝʜʠʥʩʪʚʝʥʥʦʡ ʚʘʣʶʪʦʡ, ʚ ʢʦʪʦʨʦʡ ʧʨʦʠʟʚʦʜʠʣʩʷ ʩʙʦʨ ʩʨʝʜʩʪʚ ʧʨʠ ʧʨʦʜʘʞʝ ʪʦʢʝʥʦʚ. ʊʘʢ ʙʳʣʦ 

ʧʨʠ ʧʝʨʚʦʡ ʨʘʩʧʨʦʜʘʞʝ ʪʦʢʝʥʦʚ ʕʬʠʨʠʫʤʘ ʚ 2014 ʛʦʜʫ ʠ ʧʨʠ ʜʨʫʛʠʭ ʨʘʥʥʠʭ ICO, ʚ ʪʦʤ ʯʠʩʣʝ 

ʧʨʦʚʘʡʜʝʨʘ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ ʭʨʘʥʠʣʠʱ Maidsafe. ʊʝʧʝʨʴ ʞʝ ʛʣʘʚʥʦʡ ʚʘʣʶʪʦʡ ICO ʩʪʘʣ ʵʬʠʨ. 

ʏʪʦʙʳ ʠʥʚʝʩʪʠʨʦʚʘʪʴ ʚ ʦʯʝʨʝʜʥʫʶ ʧʦʨʮʠʶ ʪʦʢʝʥʦʚ, ʥʫʞʥʦ ʙʳʣʦ ʧʦʢʫʧʘʪʴ ʵʬʠʨ; ʪʘʢ 

ʦʙʨʘʟʦʚʘʣʘʩʴ ʚʦʩʭʦʜʷʱʘʷ ʩʧʠʨʘʣʴ, ʢʦʪʦʨʘʷ ʙʣʘʛʦʪʚʦʨʥʦ ʧʦʚʣʠʷʣʘ ʥʘ ʚʩʝʭ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʚ 

ʵʢʦʩʠʩʪʝʤʝ ʕʬʠʨʠʫʤʘ. ɺʦ-ʧʝʨʚʳʭ, ʩʦʟʜʘʥʥʳʝ ʠʤʠ ʪʦʢʝʥʳ ERC-20 ʨʦʩʣʠ ʚ ʮʝʥʝ, ʘ ʚʦ-ʚʪʦʨʳʭ, 

ʪʝʧʝʨʴ ʫ ʥʠʭ ʥʘ ʩʯʝʪʘʭ ʦʙʨʘʟʦʚʘʣʠʩʴ ʟʘʧʘʩʳ ʵʬʠʨʘ. ʏʘʩʪʴ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʚ ʥʘʛʨʘʜʫ ʟʘ ʤʘʡʥʠʥʛ, 

ʝʱʝ ʯʘʩʪʴ ʧʨʠʦʙʨʝʪʝʥʘ ʢʘʢ ʜʦʣʛʦʩʨʦʯʥʦʝ ʚʣʦʞʝʥʠʝ ʠʣʠ ʞʝ ʢʘʢ ʩʚʦʝʛʦ ʨʦʜʘ çʪʦʧʣʠʚʦè ʜʣʷ ʨʘʙʦʪʳ 

ʩʤʘʨʪ-ʢʦʥʪʨʘʢʪʦʚ. ɸ ʢʫʨʩ ʵʬʠʨʘ ʚʟʤʳʣ ʚ ʥʝʙʝʩʘ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʦʟʠʪʠʚʥʘʷ ʦʪʜʘʯʘ ʚʜʦʭʥʦʚʠʣʘ 

ʜʨʫʛʠʭ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʥʘ ʙʘʟʝ ʕʬʠʨʠʫʤʘ ʩʦʟʜʘʚʘʪʴ ʩʚʦʠ ʪʦʢʝʥʳ ʠ ʚʳʭʦʜʠʪʴ ʩ ʥʠʤʠ ʥʘ ʨʳʥʦʢ, 

ʧʨʦʚʦʜʷ ICO, ʯʪʦ ʧʦʜʩʪʝʛʠʚʘʝʪ ʩʧʨʦʩ ʥʘ ʵʬʠʨ ʠ ʫʩʢʦʨʷʝʪ ʨʦʩʪ ʮʝʥ. 

ʆʱʫʱʝʥʠʝ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʥʝʯʪʦ ʵʢʩʪʨʘʦʨʜʠʥʘʨʥʦʝ, ʦʢʦʥʯʘʪʝʣʴʥʦ ʟʘʢʨʝʧʠʣʦʩʴ ʚ ʥʦʷʙʨʝ 

2016 ʛʦʜʘ, ʢʦʛʜʘ ʩʘʡʪ ʧʦʜ ʥʘʟʚʘʥʠʝʤ Golem, ʧʨʝʜʣʘʛʘʚʰʠʡ ʧʣʘʪʬʦʨʤʫ ʜʣʷ ʪʦʨʛʦʚʣʠ ʠʟʣʠʰʢʘʤʠ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʦʱʥʦʩʪʝʡ (ʦʥ ʧʦʟʠʮʠʦʥʠʨʦʚʘʣʩʷ ʚʣʘʜʝʣʴʮʘʤʠ ʢʘʢ çAirbnb ʜʣʷ ʢʦʤʧʴʶʪʝʨʦʚè), 

ʩʦʙʨʘʣ 8,6 ʤʠʣʣʠʦʥʘ ʜʦʣʣʘʨʦʚ ʟʘ ʧʦʣʯʘʩʘ [18]. ʇʦʩʣʝ ʵʪʦʛʦ ʩʪʘʣʦ ʢʘʟʘʪʴʩʷ, ʯʪʦ ʜʝʥʴʛʠ ʩʘʤʠ 

ʧʨʠʜʫʪ ʚ ʨʫʢʠ ʣʶʙʦʤʫ, ʫ ʢʦʛʦ ʝʩʪʴ ʠʜʝʷ ʜʣʷ ʧʨʠʣʦʞʝʥʠʷ ʠ ʛʦʨʩʪʢʘ ʪʦʢʝʥʦʚ. ʇʝʨʚʘʷ ʟʘʦʙʣʘʯʥʘʷ 

ʚʳʩʦʪʘ ʙʳʣʘ ʚʟʷʪʘ ʚ ʘʧʨʝʣʝ 2017 ʛʦʜʘ, ʢʦʛʜʘ ʩʪʘʨʪʘʧ Gnosis, ʯʴʷ ʧʣʘʪʬʦʨʤʘ ʧʦʟʚʦʣʷʝʪ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʩʦʟʜʘʚʘʪʴ ʨʳʥʢʠ ʧʨʦʛʥʦʟʦʚ ʜʣʷ ʣʶʙʳʭ ʩʪʘʚʦʢ, ʧʨʦʜʘʣʘ 5 ʧʨʦʮʝʥʪʦʚ ʩʚʦʠʭ ʪʦʢʝʥʦʚ 

ʠ ʚʳʨʫʯʠʣʘ 12,5 ʤʠʣʣʠʦʥʘ ʜʦʣʣʘʨʦʚ ʟʘ 12 ʤʠʥʫʪ. ʋʯʠʪʳʚʘʷ, ʯʪʦ ʦʩʪʘʣʴʥʳʝ 95 ʧʨʦʮʝʥʪʦʚ ʙʳʣʠ 

ʥʘ ʨʫʢʘʭ ʫ ʦʩʥʦʚʘʪʝʣʝʡ, ʪʘʢʠʝ ʮʝʥʳ ʦʟʥʘʯʘʣʠ, ʯʪʦ ʧʨʝʜʧʦʣʘʛʘʝʤʘʷ ʦʮʝʥʢʘ ʧʨʦʝʢʪʘ ʜʦʩʪʠʛʘʣʘ 

300 ʤʠʣʣʠʦʥʦʚ ʜʦʣʣʘʨʦʚ. ʕʪʘ ʮʠʬʨʘ ʚʩʢʦʨʝ ʧʨʝʦʜʦʣʝʣʘ ʦʪʤʝʪʢʫ ʚ ʤʠʣʣʠʘʨʜ, ʧʦʩʢʦʣʴʢʫ ʥʘ 

ʚʪʦʨʠʯʥʦʤ ʨʳʥʢʝ ʪʦʢʝʥʳ Gnosis ʧʦʜʦʨʦʞʘʣʠ ʚ ʯʝʪʳʨʝ ʨʘʟʘ [19]. ʇʦ ʤʝʨʢʘʤ ʂʨʝʤʥʠʝʚʦʡ ʜʦʣʠʥʳ, 

ʵʪʦ ʙʳʣ ʧʝʨʚʳʡ ICO-ʩʪʘʨʪʘʧ ʩʦ ʩʪʘʪʫʩʦʤ çʝʜʠʥʦʨʦʛʘè (ʪʦ ʝʩʪʴ ʜʦʩʪʠʛʰʠʡ ʩʪʦʠʤʦʩʪʠ ʩʚʳʰʝ 

ʤʠʣʣʠʘʨʜʘ ʜʦʣʣʘʨʦʚ). ʇʨʘʚʜʘ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ ʩʚʝʨʭʧʨʠʙʳʣʴʥʳʭ ʩʪʘʨʪʘʧʦʚ ʚʨʦʜʝ Uber 

ʠ Airbnb, ʢʦʤʧʘʥʠʷ Gnosis ʪʘʢ ʥʠʯʝʛʦ ʠ ʥʝ ʧʨʦʜʘʣʘ. 

ʄʝʞʜʫ ʪʝʤ ʠʜʝʠ ʜʣʷ ICO ʧʨʦʜʦʣʞʘʣʠ ʧʦʩʪʫʧʘʪʴ ð ʧʦʨʦʡ ʙʣʝʩʪʷʱʠʝ, ʠʥʦʛʜʘ ʢʨʘʡʥʝ 

ʥʝʩʪʘʥʜʘʨʪʥʳʝ ʠʣʠ ʚʝʩʴʤʘ ʩʦʤʥʠʪʝʣʴʥʳʝ; ʤʥʦʛʠʝ, ʢʘʟʘʣʦʩʴ, ʙʳʣʠ ʷʚʥʦ ʨʦʞʜʝʥʳ ʞʝʣʘʥʠʝʤ 

ʧʦʧʨʦʙʦʚʘʪʴ ʠ ʧʦʩʤʦʪʨʝʪʴ, ʯʪʦ ʧʦʣʫʯʠʪʩʷ. ʇʦ ʤʝʨʝ ʥʘʧʦʣʥʝʥʠʷ ʥʘʰʝʛʦ ʧʦʯʪʦʚʦʛʦ ʷʱʠʢʘ ʚ Wall 

Street Journal ʙʝʩʯʠʩʣʝʥʥʳʤʠ ʧʨʝʩʩ-ʨʝʣʠʟʘʤʠ ʦʯʝʨʝʜʥʳʭ ICO ʥʘ ʫʤ ʚʩʝ ʯʘʱʝ ʧʨʠʭʦʜʠʣʠ 

ʩʨʘʚʥʝʥʠʷ ʩ Pets.com ð ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʧʝʯʘʣʴʥʦ ʠʟʚʝʩʪʥʳʭ ʜʦʪʢʦʤʦʚ 1990-ʭ. ʂʘʢʠʭ ʧʨʦʝʢʪʦʚ 

ʥʘʤ ʪʦʣʴʢʦ ʥʝ ʧʨʠʩʳʣʘʣʠ! REAL ð ʨʠʝʣʪʦʨʩʢʠʡ ʩʝʨʚʠʩ ʥʘ ʙʘʟʝ ʢʨʠʧʪʦʚʘʣʶʪʳ. Prospectors ð 

ʢʦʤʧʴʶʪʝʨʥʘʷ ʠʛʨʘ, ʜʝʡʩʪʚʠʝ ʢʦʪʦʨʦʡ ʧʨʦʠʩʭʦʜʠʪ ʚʦ ʚʨʝʤʝʥʘ ʟʦʣʦʪʦʡ ʣʠʭʦʨʘʜʢʠ; ʪʦʢʝʥʳ ʠʛʨʳ 

ʧʨʝʜʩʢʘʟʫʝʤʦ ʠʤʝʥʦʚʘʣʠʩʴ ʟʦʣʦʪʦʤ. Paquiarium ð ʛʨʫʧʧʘ, ʧʣʘʥʠʨʫʶʱʘʷ ʩʦʙʨʘʪʴ ʜʝʩʷʪʢʠ 

ʤʠʣʣʠʦʥʦʚ ʜʦʣʣʘʨʦʚ ʠ ʧʦʩʪʨʦʠʪʴ çʩʘʤʳʡ ʙʦʣʴʰʦʡ ʚ ʤʠʨʝ ʘʢʚʘʧʘʨʢè. ʀʥʚʝʩʪʦʨʳ ʜʦʣʞʥʳ ʙʳʣʠ 

ʚʳʙʨʘʪʴ ʤʝʩʪʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʫʪʝʤ ʦʥʣʘʡʥ-ʛʦʣʦʩʦʚʘʥʠʷ ʠ ʧʦʣʫʯʠʪʴ ʧʦʞʠʟʥʝʥʥʳʡ ʙʝʩʧʣʘʪʥʳʡ 

ʘʙʦʥʝʤʝʥʪ. ɽʱʝ ʙʳʣ ʥʝʢʠʡ çʢʣʫʙ ʜʣʷ ʜʞʝʥʪʣʴʤʝʥʦʚè ʚ ʃʘʩ-ɺʝʛʘʩʝ ʠ ʪʦʢʝʥ ʧʦʜ ʥʘʟʚʘʥʠʝʤ 

çʢʝʥʢʦʠʥè, ʢʦʪʦʨʳʡ ʦʙʝʱʘʣ ʧʦʣʥʫʶ ʘʥʦʥʠʤʥʦʩʪʴ ʧʨʠ ʦʧʣʘʪʝ ʠʥʪʠʤʥʳʭ ʫʩʣʫʛ. ʂʦʤʧʘʥʠʷ 

Ahoolee ʤʝʯʪʘʣʘ ʩʦʟʜʘʪʴ ʧʦʠʩʢʦʚʫʶ ʩʠʩʪʝʤʫ ʜʣʷ ʧʦʢʫʧʦʢ ʦʥʣʘʡʥ. ɺʩʝ ʢʘʢ ʦʜʠʥ ʫʚʝʨʷʣʠ (ʭʦʪʷ ʠ 
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ʥʝ ʚʩʝʛʜʘ ʫʙʝʜʠʪʝʣʴʥʦ), ʯʪʦ ʠʭ ʪʦʢʝʥʳ ʚʦʟʥʘʛʨʘʜʷʪ ʩʦʦʙʱʝʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʟʘʧʫʩʪʷʪ ʮʠʢʣ 

ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʠ ʦʙʫʩʣʦʚʷʪ ʤʘʩʰʪʘʙʥʳʡ ʩʝʪʝʚʦʡ ʵʬʬʝʢʪ ʧʦ ʤʝʨʝ ʨʘʟʨʘʩʪʘʥʠʷ 

ʩʦʦʙʱʝʩʪʚʘ. 

ʂʘʞʜʳʡ ʜʝʥʴ ʧʨʠʭʦʜʠʣʠ ʥʦʚʳʝ ʵʣʝʢʪʨʦʥʥʳʝ ʧʠʩʴʤʘ ʦʪ ʯʘʩʪʥʳʭ ʣʠʮ, ʢʦʪʦʨʳʝ ʪʦʞʝ ʭʦʪʝʣʠ 

çʫʩʪʨʦʠʪʴ ICOè. ʂʪʦ-ʪʦ ʤʝʯʪʘʣ ʦʩʥʦʚʘʪʴ ʥʦʚʫʶ ʣʠʛʫ ʨʝʛʙʠ. ʂʪʦ-ʪʦ ʩʦʙʠʨʘʣ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʧʝʨʝʥʦʩʥʦʛʦ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʥʜʠʮʠʦʥʝʨʘ. ɽʱʝ ʦʜʠʥ ʧʳʪʘʣʩʷ ʩʦʟʜʘʪʴ ʥʦʚʫʶ ʙʶʜʞʝʪʥʫʶ 

ʘʚʠʘʢʦʤʧʘʥʠʶ. ʂʘʢ-ʪʦ ʨʘʟ ʇʦʣʫ ʧʦʟʚʦʥʠʣ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴ, ʢʦʪʦʨʳʡ ʧʨʦʯʝʣ ʦʜʥʫ ʠʟ ʝʛʦ ʩʪʘʪʝʡ 

ʚ Wall Street Journal ʠ ʭʦʪʝʣ ʧʦʙʦʣʴʰʝ ʫʟʥʘʪʴ ʦ ʪʦʤ, ʩ ʯʝʛʦ ʥʘʯʘʪʴ ICO ʠ ʢʘʢ ʧʦʣʫʯʠʪʴ 

ʶʨʠʜʠʯʝʩʢʫʶ ʢʦʥʩʫʣʴʪʘʮʠʶ. ʇʦ ʝʛʦ ʩʣʦʚʘʤ, ʦʥ ʧʳʪʘʣʩʷ ʜʦʟʚʦʥʠʪʴʩʷ ʄʘʨʢʦ ʉʘʥʪʦʨʠ ð ʦʜʥʦʤʫ 

ʠʟ ʧʘʨʪʥʝʨʦʚ ʚ ʶʨʠʜʠʯʝʩʢʦʡ ʬʠʨʤʝ Cooley, ʢʦʪʦʨʘʷ ʫʧʦʤʠʥʘʣʘʩʴ ʚ ʩʪʘʪʴʝ, ð ʥʦ ʪʘʢ ʠ ʥʝ ʩʤʦʛ. 

ʇʦʟʞʝ ʉʘʥʪʦʨʠ ʦʙʲʷʩʥʠʣ, ʯʪʦ ʝʤʫ ʧʦʩʪʫʧʘʣʦ ʪʘʢ ʤʥʦʛʦ ʟʚʦʥʢʦʚ ʧʦ ʧʦʚʦʜʫ ICO, ʯʪʦ ʦʥ ʧʨʦʩʪʦ 

ʬʠʟʠʯʝʩʢʠ ʥʝ ʤʦʛ ʦʪʚʝʪʠʪʴ ʥʘ ʚʩʝ [20]. 

ʇʦʯʝʤʫ ʞʝ ʚʩʝ ʵʪʠ ʣʶʜʠ ʨʝʰʠʣʠ ʟʘʧʨʳʛʥʫʪʴ ʚ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʚʘʛʦʥ? ʆʪʚʝʪ ʩʪʘʥʦʚʠʪʩʷ 

ʦʯʝʚʠʜʝʥ, ʝʩʣʠ ʠʟʫʯʠʪʴ ʜʘʥʥʳʝ ʧʦʨʪʘʣʘ CoinDesk. ɿʘ ʧʝʨʚʳʝ ʩʝʤʴ ʩ ʧʦʣʦʚʠʥʦʡ ʤʝʩʷʮʝʚ 2017 ʛʦʜʘ 

ʚ ʭʦʜʝ ʨʘʟʣʠʯʥʳʭ ICO ʙʳʣʦ ʩʦʙʨʘʥʦ ʩʚʳʰʝ ʧʦʣʫʪʦʨʘ ʤʠʣʣʠʘʨʜʦʚ ʜʦʣʣʘʨʦʚ [21]. ʕʪʦ ʥʘʤʥʦʛʦ 

ʙʦʣʴʰʝ, ʯʝʤ ʫʜʘʚʘʣʦʩʴ ʩʦʙʨʘʪʴ ʣʶʙʳʤ ʙʣʦʢʯʝʡʥ-ʢʦʤʧʘʥʠʷʤ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʤʝʪʦʜʘʤʠ 

ʧʨʠʚʣʝʯʝʥʠʷ ʢʘʧʠʪʘʣʘ. ʀ ʢʦʛʜʘ ʯʝʪʳʨʝ ʧʨʝʜʣʦʞʝʥʠʷ ð Bancor, Tezos, EOS ʠ Filecoin ð ʚ ʩʫʤʤʝ 

ʧʦʣʫʯʠʣʠ 830 ʤʠʣʣʠʦʥʦʚ ʜʦʣʣʘʨʦʚ ʟʘ ʜʚʘ ʤʝʩʷʮʘ, ʩʪʘʣʦ ʢʘʟʘʪʴʩʷ, ʯʪʦ ʧʨʠʪʦʢ ʩʨʝʜʩʪʚ ʙʫʜʝʪ ʣʠʰʴ 

ʨʘʩʪʠ. ɺ ʘʚʛʫʩʪʝ ʢʫʨʩ ʙʠʪʢʦʠʥʘ ʠ ʵʬʠʨʘ ʩʥʦʚʘ ʧʦʜʩʢʦʯʠʣ. ʅʘ ʪʘʢʦʤ ʬʦʥʝ ʥʠʯʪʦ ʥʝ ʤʦʛʣʦ 

ʦʤʨʘʯʠʪʴ ʦʙʱʝʛʦ ʥʘʩʪʨʦʝʥʠʷ, ʜʘʞʝ ʠʶʣʴʩʢʦʝ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʦʪ ʂʦʤʠʩʩʠʠ ʧʦ ʮʝʥʥʳʤ ʙʫʤʘʛʘʤ 

ʠ ʙʠʨʞʘʤ, ʢʦʪʦʨʘʷ ʟʘʷʚʠʣʘ, ʯʪʦ ʯʘʩʪʴ ʧʨʝʜʣʦʞʝʥʠʡ ʤʦʛʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʮʝʥʥʳʝ ʙʫʤʘʛʠ ʠ 

ʧʦʜʣʝʞʘʪʴ ʨʝʛʫʣʠʨʦʚʘʥʠʶ. 

ʀ ʚʩʝ ʞʝ ʢʦʛʜʘ ʵʪʘ ʪʝʥʜʝʥʮʠʷ ʧʦʡʜʝʪ ʥʘ ʩʧʘʜ? ʂʦʛʜʘ ʧʝʨʝʤʝʥʠʪʩʷ ʨʳʥʦʢ ʠ ʠʥʚʝʩʪʦʨʳ 

ʦʩʦʟʥʘʶʪ, ʯʪʦ ʤʥʦʛʠʝ ʠʟ ʢʫʧʣʝʥʥʳʭ ʠʤʠ ʤʦʥʝʪ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʧʫʩʪʳʰʢʠ. ɺʝʨʦʷʪʥʦ, ʪʦʛʜʘ ʤʳ ʚʩʝ 

ʫʚʠʜʠʤ, ʢʘʢ ʣʦʧʥʝʪ ʛʠʛʘʥʪʩʢʠʡ ʤʳʣʴʥʳʡ ʧʫʟʳʨʴ. 

çɹʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʦʙʨʝʯʝʥʳ ʥʘ ʧʨʦʚʘʣ, ð ʛʦʚʦʨʠʪ ʆʣʘʬ ʂʘʨʣʩʦʥ-ʋʠ, ʛʣʘʚʘ 

ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʢʦʤʧʘʥʠʠ Polychain Capital, ʦ ʧʣʦʭʦ ʧʨʦʜʫʤʘʥʥʳʭ ʟʘʪʝʷʭ ʩ ʥʝʜʦʩʪʘʪʦʯʥʦʡ 

ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʦʡ. ð ʄʥʦʛʠʝ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʥʝʫʜʘʯʥʳè [22]. ʊʝʤ ʥʝ ʤʝʥʝʝ 

ʂʘʨʣʩʦʥ-ʋʠ ʦʩʥʦʚʘʣ Polychain ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚ ʮʝʣʷʭ ʠʥʚʝʩʪʠʮʠʡ ʚ ICO-ʧʨʦʝʢʪʳ. ɺ ʩʫʱʥʦʩʪʠ, 

ʤʥʦʛʠʝ ʚʢʣʘʜʯʠʢʠ ʧʦʜʭʦʜʷʪ ʢ ICO ʩ ʭʘʨʘʢʪʝʨʥʳʭ ʧʦʟʠʮʠʡ ʚʝʥʯʫʨʥʦʛʦ ʠʥʚʝʩʪʦʨʘ. ʆʥʠ ʧʦʥʠʤʘʶʪ, 

ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʧʨʦʝʢʪʦʚ ʧʦʡʜʫʪ ʢʦ ʜʥʫ, ʥʦ ʥʘʜʝʶʪʩʷ, ʯʪʦ ʚʩʝ ʞʝ ʩʫʤʝʶʪ ʧʦʩʪʘʚʠʪʴ ʥʝʩʢʦʣʴʢʦ 

ʬʠʰʝʢ ʥʘ ʙʫʜʫʱʝʛʦ ʧʦʙʝʜʠʪʝʣʷ. 

ʅʘʜʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ICO ð ʷʚʣʝʥʠʝ ʚʧʦʣʥʝ ʜʝʤʦʢʨʘʪʠʯʥʦʝ. ɽʩʣʠ ʨʘʟʨʘʙʦʪʯʠʢʠ ʯʝʩʪʥʦ 

ʧʨʝʜʫʧʨʝʞʜʘʶʪ ʦ ʚʦʟʤʦʞʥʳʭ ʧʨʦʙʣʝʤʘʭ, ʘ ʠʥʚʝʩʪʦʨʳ ʧʦʥʠʤʘʶʪ, ʯʪʦ ʜʝʣʘʶʪ ʚʳʩʦʢʦʨʠʩʢʦʚʦʝ 

ʚʣʦʞʝʥʠʝ, ICO ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʙʳʩʪʨʳʡ ʩʧʦʩʦʙ ʧʦʣʫʯʠʪʴ ʙʦʣʴʰʫʶ ʧʨʠʙʳʣʴ ʧʨʠ 

ʚʳʩʦʢʠʭ ʨʠʩʢʘʭ, ʜʦʩʪʫʧʥʳʡ ʥʝ ʪʦʣʴʢʦ ʚʝʥʯʫʨʥʳʤ ʠʥʚʝʩʪʦʨʘʤ, ʥʦ ʠ ʰʠʨʦʢʦʤʫ ʢʨʫʛʫ ʞʝʣʘʶʱʠʭ. 

ɺ ʢʦʥʮʝ ʢʦʥʮʦʚ, ʧʦʯʝʤʫ ʪʦʣʴʢʦ ʢʨʫʧʥʳʝ ʠʥʚʝʩʪʦʨʳ ʜʦʣʞʥʳ ʠʤʝʪʴ ʧʨʝʠʤʫʱʝʩʪʚʦ ʥʘ ʥʘʯʘʣʴʥʳʭ 

ʩʪʘʜʠʷʭ? ʕʤʠʥ ɻʫʥ ʉʠʨʝʨ, ʵʢʩʧʝʨʪ ʧʦ ʢʨʠʧʪʦʛʨʘʬʠʠ ʠ ʢʨʠʧʪʦʚʘʣʶʪʘʤ ʠʟ ʂʦʨʥʝʣʣʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ, ʦʪʤʝʯʘʝʪ: çɺʝʥʯʫʨʥʳʝ ʠʥʚʝʩʪʦʨʳ ʫʞʝ ʧʦʯʫʷʣʠ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʫʛʨʦʟʫ. ʕʪʦ ʚʠʜʥʦ 

ʜʘʞʝ ʧʦ ʠʭ ʞʝʩʪʘʤè [23]. ʂʦʛʜʘ ʨʝʯʴ ʟʘʭʦʜʠʪ ʦ ʪʨʘʜʠʮʠʦʥʥʳʭ ʬʦʨʤʘʭ ʚʣʦʞʝʥʠʡ ʚ ʮʝʥʥʳʝ 

ʙʫʤʘʛʠ, ʚʝʥʯʫʨʥʳʝ ʬʦʥʜʳ, ʯʘʩʪʥʳʝ ʠʥʚʝʩʪʠʮʠʦʥʥʳʝ ʬʦʥʜʳ, ʭʝʜʞ-ʬʦʥʜʳ ʠ ʪʦʤʫ ʧʦʜʦʙʥʦʝ 

ʚʩʝʛʜʘ ʦʙʛʦʥʷʶʪ ʤʝʣʢʠʭ ʠʥʚʝʩʪʦʨʦʚ, ʧʦʩʢʦʣʴʢʫ ʩʚʦʙʦʜʥʳ ʦʪ ʦʛʨʘʥʠʯʝʥʠʡ, ʥʘʣʘʛʘʝʤʳʭ ʥʘ ʤʘʣʳʡ 

ʙʠʟʥʝʩ. ɺʝʥʯʫʨʥʳʝ ʠʥʚʝʩʪʦʨʳ ʠʤʝʶʪ ʩʪʘʪʫʩ çʘʢʢʨʝʜʠʪʦʚʘʥʥʳʭ ʠʥʚʝʩʪʦʨʦʚè, ʯʪʦ ʜʘʝʪ ʠʤ ʧʨʘʚʦ 

ʚʢʣʘʜʳʚʘʪʴʩʷ ʚ ʮʝʥʥʳʝ ʙʫʤʘʛʠ, ʢʦʪʦʨʳʝ ʥʝ ʚʳʩʪʘʚʣʷʶʪʩʷ ʥʘ ʦʪʢʨʳʪʳʝ ʪʦʨʛʠ, ʪʦ ʝʩʪʴ ʦʙʭʦʜʠʪʴʩʷ 

ʙʝʟ ʧʠʩʴʤʝʥʥʳʭ ʧʨʝʜʣʦʞʝʥʠʡ ʠ ʜʨʫʛʠʭ ʧʫʙʣʠʯʥʳʭ ʧʨʦʮʝʜʫʨ. ʊʘʢʠʝ ʧʨʠʚʠʣʝʛʠʠ ʧʦʤʦʛʣʠ ʠʤ 

ʧʝʨʝʭʚʘʪʠʪʴ ʠʥʠʮʠʘʪʠʚʫ ʚʦ ʚʩʝʭ ʢʨʫʧʥʝʡʰʠʭ ʥʘʯʠʥʘʥʠʷʭ ʜʚʫʭ ʧʦʩʣʝʜʥʠʭ ʜʝʩʷʪʠʣʝʪʠʡ: Facebook, 

Google, Uber. 

ɺ ʥʘʰʠ ʜʥʠ, ʫʪʚʝʨʞʜʘʝʪ ɻʫʥ ʉʠʨʝʨ, çʤʘʣʝʥʴʢʠʡ ʯʝʣʦʚʝʢè ʪʦʞʝ ʭʦʯʝʪ ʧʦʣʫʯʠʪʴ ʩʚʦʶ ʜʦʣʶ ʠ 

ʪʦʢʝʥʦʤʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʝʤʫ ʚʩʪʫʧʠʪʴ ʚ ʠʛʨʫ. ʆʪʢʫʜʘ ʚʟʷʣʠʩʴ ʪʘʢʠʝ ʟʘʧʨʦʩʳ? çʋ ʰʠʨʦʢʠʭ ʤʘʩʩ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʫʜʘʯʥʦ ʧʨʠʩʪʨʦʠʪʴ ʩʚʦʠ ʜʝʥʴʛʠ. ʀʤ ʥʫʞʥʘ ʦʪʜʘʯʘ. ɹʘʥʢʠ ʜʘʶʪ 

ʦʜʠʥ, ʤʘʢʩʠʤʫʤ ʜʚʘ ʧʨʦʮʝʥʪʘ. ʃʶʜʠ ʥʘʯʘʣʠ ʦʩʦʟʥʘʚʘʪʴ, ʯʪʦ ʥʦʚʳʝ ʤʦʜʝʣʠ ʙʠʟʥʝʩʘ ʧʨʠʥʦʩʷʪ 

ʢʨʫʧʥʳʤ ʠʥʚʝʩʪʦʨʘʤ ʢʫʜʘ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʧʨʠʙʳʣʴ. ʆʥʠ ʛʦʪʦʚʳ ʠʜʪʠ ʥʘ ʨʠʩʢè. ʉʠʨʝʨʘ 

ʥʝ ʩʤʫʱʘʝʪ, ʯʪʦ ʤʥʦʛʠʝ ʧʦʪʝʨʷʶʪ ʜʝʥʴʛʠ. ʕʪʦ ʦʙʳʯʥʳʝ ʠʟʜʝʨʞʢʠ ʢʘʧʠʪʘʣʦʚʣʦʞʝʥʠʷ. çɼʘ, ʢʪʦ-ʪʦ 

ʧʨʠʤʝʪ ʨʝʰʝʥʠʝ, ʦ ʢʦʪʦʨʦʤ ʚʧʦʩʣʝʜʩʪʚʠʠ ʧʦʞʘʣʝʝʪ. ʅʦ ʩʦʦʙʱʝʩʪʚʦ ICO-ʚʢʣʘʜʯʠʢʦʚ ʚʧʦʣʥʝ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʠ ʛʦʪʦʚʦ ʥʝʩʪʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʩʚʦʠ ʧʦʩʪʫʧʢʠ. ʇʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʥʠʢʪʦ 



59 

ʥʝ ʙʫʥʪʫʝʪ, ʥʝ ʧʨʦʪʝʩʪʫʝʪ ʠ ʥʝ ʪʨʝʙʫʝʪ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʟʘʢʦʥʘ. ʇʨʦʮʝʩʩ, ʢʦʪʦʨʳʡ ʤʳ ʥʘʙʣʶʜʘʝʤ, 

ʦʯʝʥʴ ʠʥʪʝʨʝʩʝʥ ʩʘʤ ʧʦ ʩʝʙʝè. 

ʅʝʚʝʨʦʷʪʥʦ ʠʥʪʝʨʝʩʥʦ ʙʳʣʦ ʫʚʠʜʝʪʴ ʟʘʤʢʥʫʪʳʡ ʤʠʨ ʚʝʥʯʫʨʥʦʛʦ ʢʘʧʠʪʘʣʘ ʂʨʝʤʥʠʝʚʦʡ 

ʜʦʣʠʥʳ ð ʧʦʯʪʠ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʤʫʞʩʢʦʡ, ʠʟʚʝʩʪʥʳʡ ʩʝʢʩʠʟʤʦʤ ʠ ʛʨʦʤʢʠʤʠ ʦʙʚʠʥʝʥʠʷʤʠ ʚ 

ʨʫʢʦʧʨʠʢʣʘʜʩʪʚʝ, ð ʧʦʜ ʩʠʣʴʥʳʤ ʜʘʚʣʝʥʠʝʤ ʠʟʚʥʝ. ɼʝʣʴʮʳ ʩ ɿʘʧʘʜʥʦʛʦ ʧʦʙʝʨʝʞʴʷ, ʚʩʝʛʜʘ 

ʫʯʠʚʰʠʝ ʨʦʙʢʠʭ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ ʠ ʯʠʥʦʚʥʠʢʦʚ ʠʟ ʚʦʩʪʦʯʥʳʭ ʰʪʘʪʦʚ ʞʠʪʴ ʧʦ ʧʨʠʥʮʠʧʫ 

çʘʪʘʢʫʡ ʧʝʨʚʳʤ ʠʣʠ ʘʪʘʢʫʶʪ ʪʝʙʷè, ʚʥʝʟʘʧʥʦ ʩʘʤʠ ʦʢʘʟʘʣʠʩʴ ʧʦʜ ʧʨʠʮʝʣʦʤ, ʧʨʠʯʝʤ ʩ ʨʘʟʥʳʭ 

ʩʪʦʨʦʥ. ɺʦʟʥʠʢʣʦ ʜʘʞʝ ʥʝʢʦʝ ʧʨʦʪʠʚʦʩʪʦʷʥʠʝ ʉʝʚʝʨʘ ʠ ʖʛʘ: ʝʩʣʠ ʧʨʝʞʜʝ ʠʥʚʝʩʪʠʮʠʷʤʠ 

ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʧʨʘʚʠʣʠ ʬʠʥʘʥʩʦʚʳʝ ʢʨʫʛʠ ʠʟ ʉʝʚʝʨʥʦʡ ʂʘʣʠʬʦʨʥʠʠ, ʪʦ ʪʝʧʝʨʴ ʥʝʩʢʦʣʴʢʦ 

ʬʦʥʜʦʚ, ʠʥʚʝʩʪʠʨʫʶʱʠʭ ʚ ʪʦʢʝʥʳ, ʨʘʩʧʦʣʦʞʠʣʠʩʴ ʚ ʃʦʩ-ɸʥʜʞʝʣʝʩʝ. ɺ ʠʭ ʯʠʩʣʝ CoinCircle 

ʚʦ ʛʣʘʚʝ ʩ ʕʨʠʢʦʤ ʄʠʣʣʝʨʦʤ ʠ ʢʦʤʧʘʥʠʷ Crypto, ʧʨʠʤʝʥʷʶʱʘʷ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʯʝʤʧʠʦʥʘ 

ʤʠʨʘ ʧʦ ʧʦʢʝʨʫ ʈʝʡʬʘ ʌʝʨʩʪʘ ʦʩʦʙʫʶ ʩʪʨʘʪʝʛʠʶ ʚʣʦʞʝʥʠʡ ʚ ʪʦʢʝʥʳ, ʯʘʩʪʠʯʥʦ 

ʧʦʟʘʠʤʩʪʚʦʚʘʥʥʫʶ ʠʟ ʧʨʝʜʳʜʫʱʝʛʦ ʧʨʦʝʢʪʘ ʌʝʨʩʪʘ ð ʬʦʥʜʘ Crowdfunder, ʢʦʪʦʨʳʡ ʥʘʧʨʘʚʣʷʝʪ 

ʩʨʝʜʩʪʚʘ ʤʝʣʢʠʭ ʠʥʚʝʩʪʦʨʦʚ ʚ ʨʘʟʣʠʯʥʳʝ ʭʦʣʜʠʥʛʠ ʠ ʩʪʘʨʪʘʧʳ, ʯʪʦʙʳ ʧʨʠʦʪʢʨʳʪʴ ʠʤ ʨʷʜ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʚʝʥʯʫʨʥʦʛʦ ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ. ʇʦʢʘ, ʢʦʥʝʯʥʦ, ʨʘʥʦ ʜʝʣʘʪʴ ʧʨʦʛʥʦʟʳ, ʥʦ ʪʝʤ 

ʥʝ ʤʝʥʝʝ ʟʘʙʘʚʥʦ ʜʫʤʘʪʴ, ʯʪʦ çʂʨʝʤʥʠʝʚʳʡ ʧʣʷʞè ʚ ʦʜʠʥ ʧʨʝʢʨʘʩʥʳʡ ʜʝʥʴ ʤʦʞʝʪ ʧʝʨʝʛʥʘʪʴ 

ʂʨʝʤʥʠʝʚʫʶ ʜʦʣʠʥʫ. 

ʅʝʫʜʠʚʠʪʝʣʴʥʦ, ʯʪʦ ʤʥʦʛʠʝ ʚʝʥʯʫʨʥʳʝ ʠʥʚʝʩʪʦʨʳ ʨʝʰʠʣʠ ʚʩʧʦʤʥʠʪʴ ʜʘʚʥʶʶ, ʧʨʦʚʝʨʝʥʥʫʶ 

ʩʪʨʘʪʝʛʠʶ: ʝʩʣʠ ʥʝ ʤʦʞʝʰʴ ʨʘʟʛʨʦʤʠʪʴ, ʦʨʛʘʥʠʟʫʡ ʠ ʚʦʟʛʣʘʚʴ. ʊʘʢʠʝ ʢʨʫʧʥʳʝ ʢʦʤʧʘʥʠʠ, ʢʘʢ 

Andreessen Horowitz, Sequoia Capital, Union Square Ventures ʠ Bessemer Venture Partners, ʦʙʲʷʚʠʣʠ 

ʦ ʧʣʘʥʘʭ ʠʥʚʝʩʪʠʨʦʚʘʪʴ ʚ ʪʦʢʝʥʳ ʯʝʨʝʟ ʭʝʜʞ-ʬʦʥʜ Metastable Capital, ʩʦʟʜʘʥʥʳʡ ʚ 2014 ʛʦʜʫ CEO 

ʢʨʘʫʜʬʘʥʜʠʥʛʦʚʦʡ ʧʣʘʪʬʦʨʤʳ AngelList ʅʘʚʘʣʝʤ ʈʘʚʠʢʘʥʪʦʤ ʠ ʜʨʫʛʠʤʠ ʠʟʚʝʩʪʥʳʤʠ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʷʤʠ [24]. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʨʷʜ ʧʨʦʬʠʣʴʥʳʭ ʙʣʦʢʯʝʡʥ-ʠʥʚʝʩʪʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ Pantera 

Capital ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ɼʵʥʘ ʄʦʨʭʝʜʘ ʠ Blockchain Capital ʚʦ ʛʣʘʚʝ ʩ ʙʨʘʪʴʷʤʠ ɹʘʨʪʦʤ 

ʠ ɹʨʵʜʦʤ ʉʪʠʚʝʥʩ, ʫʯʨʝʜʠʣʠ ʬʦʥʜʳ ʜʣʷ ʚʣʦʞʝʥʠʷ ʚ ʪʦʢʝʥʳ. ɺ ʠʛʨʫ ʚʩʪʫʧʠʣʠ ʠ ʚʝʜʫʱʠʝ 

ʶʨʠʜʠʯʝʩʢʠʝ ʬʠʨʤʳ: Cooley, Perkins Coie, BakerHostetler, Debevoise Plimpton, MME ʠ Sullivan 

Worcester. ʆʥʠ ʢʦʥʩʫʣʴʪʠʨʫʶʪ ʢʣʠʝʥʪʦʚ ICO ʧʦ ʧʦʚʦʜʫ ʦʪʥʦʰʝʥʠʡ ʩ ʟʘʢʦʥʦʤ. ʇʦʭʦʞʝ, 

ʧʨʦʬʝʩʩʠʦʥʘʣʳ ʬʠʥʘʥʩʦʚʦʛʦ ʤʠʨʘ ʚʩʝ ʞʝ ʟʘʭʚʘʪʳʚʘʶʪ ʧʣʦʱʘʜʢʠ ʚ ʩʬʝʨʝ ʢʨʠʧʪʦʘʢʪʠʚʦʚ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʣʠʭʦʨʘʜʦʯʥʦʝ ʩʦʩʪʦʷʥʠʝ ʨʳʥʢʘ ʪʦʢʝʥʦʚ, ʢʨʫʧʥʳʝ ʠʛʨʦʢʠ ʧʨʠʚʥʝʩʣʠ ʚ ʥʝʛʦ 

ʥʝ ʪʦʣʴʢʦ ʥʦʚʳʡ ʨʘʟʤʘʭ, ʥʦ ʠ ʬʣʝʨ ʨʝʩʧʝʢʪʘʙʝʣʴʥʦʩʪʠ. 

ʅʝʚʟʠʨʘʷ ʥʘ ʚʩʝ ʩʝʪʦʚʘʥʠʷ ʦ ʩʫʜʴʙʝ ʤʘʣʝʥʴʢʦʛʦ ʯʝʣʦʚʝʢʘ ʚ ʙʠʟʥʝʩʝ, ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ: ʢʘʢ 

ʪʦʣʴʢʦ ʚ ʦʪʨʘʩʣʴ ʚʣʠʣʠʩʴ ʜʝʥʴʛʠ ʠʥʚʝʩʪʦʨʦʚ-ʪʷʞʝʣʦʚʝʩʦʚ, ʨʝʟʫʣʴʪʘʪʳ ʨʝʟʢʦ ʧʦʰʣʠ ʚʚʝʨʭ. ʊʘʢ 

ʧʨʦʠʟʦʰʣʦ, ʥʘʧʨʠʤʝʨ, ʩ ʣʝʛʝʥʜʘʨʥʳʤ ʠʥʚʝʩʪʦʨʦʤ ʊʠʤʦʤ ɼʨʝʡʧʝʨʦʤ ʠʟ Draper Fisher Jurvetson, 

ʯʝʡ ʜʝʜ ʋʠʣʴʷʤ ɼʨʝʡʧʝʨ ʠ ʦʪʝʮ ɹʠʣʣ ɼʨʝʡʧʝʨ ʧʨʘʢʪʠʯʝʩʢʠ ʩʦʟʜʘʣʠ ʚʝʥʯʫʨʥʫʶ ʠʥʜʫʩʪʨʠʶ 

ʚ ʂʨʝʤʥʠʝʚʦʡ ʜʦʣʠʥʝ, ʘ ʩʳʥ ɸʜʘʤ ɼʨʝʡʧʝʨ ʩʪʘʣ ʦʜʥʠʤ ʠʟ ʧʝʨʚʳʭ ʢʨʫʧʥʳʭ ʠʥʚʝʩʪʦʨʦʚ ʚ ʙʠʪʢʦʠʥ 

ʠ ʙʣʦʢʯʝʡʥ-ʩʪʘʨʪʘʧʳ. ʂʦʛʜʘ ʩʪʘʣʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ ɼʨʝʡʧʝʨ ʩʢʫʧʠʣ ʯʘʩʪʴ ʪʦʢʝʥʦʚ Bancor ð 

ʧʣʘʪʬʦʨʤʳ ʜʣʷ ʟʘʧʫʩʢʘ ʠ ʧʨʦʜʘʞ ʜʨʫʛʠʭ ʪʦʢʝʥʦʚ, ð ʠʭ ICO ʙʳʩʪʨʦ ʧʦʙʠʣʦ ʚʩʝ ʨʝʢʦʨʜʳ, ʩʦʙʨʘʚ 

ʙʦʣʝʝ 153 ʤʠʣʣʠʦʥʦʚ ʜʦʣʣʘʨʦʚ [25]. ʆʜʥʘʢʦ ʠ ʵʪʦʪ ʨʝʟʫʣʴʪʘʪ ʚʩʢʦʨʝ ʙʳʣ ʧʨʝʚʟʦʡʜʝʥ. ʂʦʛʜʘ 

ʨʘʟʥʝʩʩʷ ʩʣʫʭ, ʯʪʦ ɼʨʝʡʧʝʨ ʪʘʢʞʝ ʟʘʠʥʪʝʨʝʩʦʚʘʣʩʷ Tezos ð ʧʨʦʝʢʪʦʤ ʩʫʧʨʫʞʝʩʢʦʡ ʧʘʨʳ ɸʨʪʫʨʘ 

ʠ ʂʵʪʣʠʥ ɹʨʝʡʪʤʘʥ, ð ʠʥʚʝʩʪʦʨʳ ʥʝʤʝʜʣʝʥʥʦ ʚʣʦʞʠʣʠ 232 ʤʠʣʣʠʦʥʘ ʚ ʠʭ ʥʦʚʳʡ 

ʙʣʦʢʯʝʡʥ-ʩʪʘʨʪʘʧ. çɺ ʜʝʢʘʙʨʝ ʤʥʝ ʧʨʠʩʥʠʣʦʩʴ, ʯʪʦ ʤʳ ʩʦʙʨʘʣʠ 30 ʤʠʣʣʠʦʥʦʚ, ð ʚʩʧʦʤʠʥʘʝʪ 

ʂʵʪʣʠʥ ɹʨʝʡʪʤʘʥ. ð ʗ ʧʨʦʩʥʫʣʘʩʴ ʠ ʧʦʜʫʤʘʣʘ: ʢʘʢ ʞʘʣʴ, ʯʪʦ ʵʪʦ ʥʝʚʦʟʤʦʞʥʦè [26]. 

ʅʝ ʠʩʢʣʶʯʝʥʦ, ʯʪʦ ʩʝʡʯʘʩ ɹʨʝʡʪʤʘʥ ʞʘʣʝʝʪ ʦ ʪʦʤ, ʯʪʦ ʨʝʘʣʴʥʘʷ ʮʠʬʨʘ ʧʨʝʚʟʦʰʣʘ ʩʘʤʳʝ 

ʩʤʝʣʳʝ ʬʘʥʪʘʟʠʠ. ʀʟ-ʟʘ ʛʠʛʘʥʪʩʢʦʛʦ ʩʙʦʨʘ ʦʥʠ ʩ ʤʫʞʝʤ ʦʢʘʟʘʣʠʩʴ ʚ ʟʦʥʝ ʧʨʠʩʪʘʣʴʥʦʛʦ ʚʥʠʤʘʥʠʷ. 

ʉʪʘʣʠ ʦʯʝʥʴ ʟʘʤʝʪʥʳ ʠ ʜʦʩʘʜʥʳʝ ʟʘʜʝʨʞʢʠ ʚ ʨʘʟʨʘʙʦʪʢʝ ʇʆ, ʢʦʪʦʨʳʝ ʪʦʣʴʢʦ ʫʚʝʣʠʯʠʣʠʩʴ ʠʟ-ʟʘ 

ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʬʣʠʢʪʘ ʯʝʪʳ ɹʨʝʡʪʤʘʥ ʩ ʁʦʭʘʥʦʤ ɻʝʚʝʨʩʦʤ ð ʧʨʝʜʩʝʜʘʪʝʣʝʤ ʷʢʦʙʳ 

ʥʝʟʘʚʠʩʠʤʦʛʦ ʬʦʥʜʘ Tezos, ʦʪʚʝʯʘʚʰʝʛʦ ʟʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʨʝʜʩʪʚ [27]. ʉʩʦʨʘ ʩʪʘʣʘ ʜʦʩʪʦʷʥʠʝʤ 

ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʠ ʧʦʨʦʜʠʣʘ ʩʣʫʭʠ, ʯʪʦ ʂʦʤʠʩʩʠʷ ʧʦ ʮʝʥʥʳʤ ʙʫʤʘʛʘʤ ʠ ʙʠʨʞʘʤ ʩʦʙʠʨʘʝʪʩʷ 

ʨʘʩʩʣʝʜʦʚʘʪʴ ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʦʤʧʘʥʠʠ [28]. ɸʨʪʫʨ ʠ ʂʵʪʣʠʥ ɹʨʝʡʪʤʘʥ ʧʦʧʳʪʘʣʠʩʴ ʧʨʝʩʝʯʴ ʵʪʠ 

ʩʣʫʭʠ, ʟʘʷʚʠʚ, ʯʪʦ ʢʦʤʠʩʩʠʷ ʜʘʞʝ ʥʝ ʧʳʪʘʣʘʩʴ ʩ ʥʠʤʠ ʩʚʷʟʘʪʴʩʷ. 

ʉʫʧʨʫʛʠ ɹʨʝʡʪʤʘʥ ʠ ʧʦʜʦʙʥʳʝ ʠʤ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʠ ʫʧʨʘʚʣʷʶʪ ʩʪʘʨʪʘʧʘʤʠ ʚ ʥʘʯʘʣʴʥʦʡ ʬʘʟʝ, 

ʢʦʛʜʘ ʦʙʳʯʥʦ ʠʱʫʪ ʬʠʥʘʥʩʦʚʫʶ ʧʦʜʜʝʨʞʢʫ ʙʠʟʥʝʩ-ʘʥʛʝʣʦʚ, ʘ ʪʘʢʞʝ ʜʨʫʟʝʡ ʠ ʨʦʜʥʳʭ. ʅʦ ʟʜʝʩʴ 

ʤʳ ʥʘʙʣʶʜʘʝʤ ʥʝʯʪʦ ʙʝʩʧʨʝʮʝʜʝʥʪʥʦʝ ð ʩʙʦʨ ʦʛʨʦʤʥʳʭ ʩʨʝʜʩʪʚ ʦʪ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʠʥʚʝʩʪʦʨʦʚ, 

ʯʪʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʦʟʤʦʞʥʦ ʣʠʰʴ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʫʩʧʝʰʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʩʪʘʙʠʣʴʥʦʛʦ 

ʨʦʩʪʘ ʢʦʤʧʘʥʠʠ. ɺʣʘʜʝʣʴʮʘʤ ʦʙʳʯʥʳʭ ʩʪʘʨʪʘʧʦʚ, ʢʦʪʦʨʳʝ ʧʦʜʦʣʛʫ ʦʙʠʚʘʶʪ ʧʦʨʦʛʠ ʩʘʤʳʭ 
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ʨʘʟʥʳʭ ʬʠʨʤ ʚ ʇʘʣʦ-ɸʣʴʪʦ ʠ ʄʘʫʥʪʠʥ-ɺʴʶ ʪʦʣʴʢʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʚʳʧʨʦʩʠʪʴ ʥʠʯʪʦʞʥʳʝ 

ʧʝʨʚʳʝ ʚʣʠʚʘʥʠʷ ʚ 500 ʪʳʩʷʯ ʜʦʣʣʘʨʦʚ, ʵʪʦ ʤʦʞʝʪ ʧʦʢʘʟʘʪʴʩʷ ʚʝʩʴʤʘ ʥʝʩʧʨʘʚʝʜʣʠʚʳʤ. ʊʦ ʞʝ 

ʦʪʥʦʩʠʪʩʷ ʠ ʢ ʙʦʣʝʝ ʢʨʫʧʥʳʤ ʢʦʤʧʘʥʠʷʤ, ʢʦʪʦʨʳʤ ʧʨʠʭʦʜʠʪʩʷ ʦʩʘʞʜʘʪʴ ʶʨʠʩʪʦʚ ʠ ʨʝʛʫʣʷʪʦʨʦʚ 

ʩ ʋʦʣʣ-ʩʪʨʠʪ, ʯʪʦʙʳ ʧʨʦʚʝʩʪʠ IPO ð ʧʝʨʚʠʯʥʦʝ ʧʫʙʣʠʯʥʦʝ ʧʨʝʜʣʦʞʝʥʠʝ ʘʢʮʠʡ. 

ɺʩʧʦʤʥʠʤ, ʥʘʧʨʠʤʝʨ, ʥʘ ʯʪʦ ʧʨʠʰʣʦʩʴ ʧʦʡʪʠ ʢʦʤʧʘʥʠʠ Blue Apron ð ʠʟʛʦʪʦʚʠʪʝʣʶ 

ʧʠʱʝʚʳʭ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ, ð ʯʪʦʙʳ ʚʳʩʪʘʚʠʪʴ ʘʢʮʠʠ ʥʘ ʧʨʦʜʘʞʫ ʠ ʩʦʙʨʘʪʴ 300 ʤʠʣʣʠʦʥʦʚ 

ʜʦʣʣʘʨʦʚ ʚ ʠʶʥʝ 2017 ʛʦʜʘ. ʀʟʥʘʯʘʣʴʥʦ ʨʫʢʦʚʦʜʩʪʚʦ ʢʦʤʧʘʥʠʠ ʥʘʤʝʨʝʚʘʣʦʩʴ ʧʨʦʜʘʚʘʪʴ ʘʢʮʠʠ 

ʧʦ ʮʝʥʝ ʦʪ 15 ʜʦ 17 ʜʦʣʣʘʨʦʚ ʟʘ ʰʪʫʢʫ, ʦʜʥʘʢʦ ʧʦʢʫʧʘʪʝʣʝʡ ʥʝ ʥʘʰʣʦʩʴ [29]. ʊʦʛʜʘ ʮʝʥʫ 

ʧʦʥʠʟʠʣʠ. ʇʦʪʦʤ ʧʦʥʠʟʠʣʠ ʝʱʝ ʨʘʟ. ɺ ʠʪʦʛʝ ʧʨʠ ʧʝʨʚʠʯʥʦʤ ʧʨʝʜʣʦʞʝʥʠʠ ʘʢʮʠʠ ʪʦʨʛʦʚʘʣʠʩʴ 

ʧʦ 10 ʜʦʣʣʘʨʦʚ. ʂ ʪʦʤʫ ʚʨʝʤʝʥʠ ʢʦʤʧʘʥʠʷ Blue Apron ʧʨʦʜʝʨʞʘʣʘʩʴ ʥʘ ʨʳʥʢʝ ʦʢʦʣʦ ʚʦʩʴʤʠ ʣʝʪ. 

ɽʝ ʚʳʨʫʯʢʘ ʟʘ ʧʨʝʜʳʜʫʱʠʡ ʛʦʜ ʩʦʩʪʘʚʠʣʘ 800 ʤʠʣʣʠʦʥʦʚ. ʋ ʥʝʝ ʙʳʣ ʩʚʦʡ ʧʨʦʜʫʢʪ ʠ ʥʝʧʣʦʭʘʷ 

ʠʩʪʦʨʠʷ. ɸ ʤʝʩʷʮʝʤ ʧʦʟʞʝ ʩʪʘʨʪʘʧ ʧʦʜ ʥʘʟʚʘʥʠʝʤ block.one, ʥʝ ʧʨʦʞʠʚʰʠʡ ʠ ʛʦʜʘ, ʧʨʦʚʝʣ ICO 

ʠ ʩʦʙʨʘʣ 185 ʤʠʣʣʠʦʥʦʚ ʜʦʣʣʘʨʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʦʜʫʢʪʘ ʧʨʝʜʣʘʛʘʣʘʩʴ ʝʱʝ ʥʝ ʟʘʧʫʱʝʥʥʘʷ 

ʙʣʦʢʯʝʡʥ-ʧʣʘʪʬʦʨʤʘ EOS, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʜʣʷ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʠʭ ʥʫʞʜ. ʋ ʩʦʟʜʘʪʝʣʝʡ 

block.one ʠʤʝʣʠʩʴ ʚʝʩʴʤʘ ʠʥʪʝʨʝʩʥʳʝ ʠʜʝʠ, ʢʨʦʤʝ ʪʦʛʦ, ʦʥʠ ʫʪʚʝʨʞʜʘʣʠ, ʯʪʦ ʠʭ ʙʣʦʢʯʝʡʥ ʙʫʜʝʪ 

ʦʙʨʘʙʘʪʳʚʘʪʴ ʤʠʣʣʠʦʥʳ ʪʨʘʥʟʘʢʮʠʡ ʚ ʩʝʢʫʥʜʫ. ʆʜʥʘʢʦ ʥʠʢʪʦ ʥʝ ʜʘʚʘʣ ʛʘʨʘʥʪʠʡ, ʯʪʦ ʨʝʟʫʣʴʪʘʪ 

ʩʦʚʧʘʜʝʪ ʩ ʦʙʝʱʘʥʠʷʤʠ. 

ʀ ʚʩʝ ʞʝ ʩʨʘʚʥʠʚʘʪʴ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʝ ʧʣʘʪʬʦʨʤʳ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʢʦʤʧʘʥʠʷʤʠ ʚʨʦʜʝ 

Blue Apron ʥʝ ʩʦʚʩʝʤ ʧʨʘʚʠʣʴʥʦ. ʊʝʦʨʝʪʠʯʝʩʢʠ ʣʶʙʦʡ ʚʣʘʜʝʣʝʮ ʪʦʢʝʥʦʚ ʧʦʣʫʯʘʝʪ ʧʨʠʙʳʣʴ ʦʪ 

ʨʘʩʰʠʨʝʥʠʷ ʩʝʨʚʠʩʘ, ʩʝʪʝʚʦʛʦ ʵʬʬʝʢʪʘ ʠ ʧʦʚʳʰʝʥʠʷ ʩʪʦʠʤʦʩʪʠ. ʇʣʘʪʬʦʨʤʳ ʫʩʪʨʦʝʥʳ ʥʝ ʪʘʢ, ʢʘʢ 

ʪʨʘʜʠʮʠʦʥʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʩ ʯʝʪʢʦ ʚʳʜʝʣʝʥʥʳʤ ʨʫʢʦʚʦʜʩʪʚʦʤ ʠ ʘʢʮʠʦʥʝʨʘʤʠ, ʫ ʢʦʪʦʨʳʭ ʝʩʪʴ 

ʩʪʨʦʛʦ ʦʧʨʝʜʝʣʝʥʥʦʝ ʧʨʘʚʦ ʛʦʣʦʩʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʦʣʠ ʚ ʢʦʤʧʘʥʠʠ ʠ ʢʦʥʢʨʝʪʥʳʡ ʠʩʪʦʯʥʠʢ 

ʚʳʨʫʯʢʠ. ɹʫʜʫʱʠʡ çʜʦʭʦʜè (ʝʩʣʠ ʝʛʦ ʤʦʞʥʦ ʪʘʢ ʥʘʟʚʘʪʴ) ʦʪ ʧʣʘʪʬʦʨʤʳ block.one ʩʦʩʪʘʚʠʪ 

ʨʘʩʪʫʱʘʷ ʩʪʦʠʤʦʩʪʴ ʪʦʢʝʥʦʚ, ʧʨʠʙʳʣʴ ʦʪ ʢʦʪʦʨʦʡ ʧʦʣʫʯʘʪ ʠ ʧʫʩʪʷʪ ʚ ʦʙʦʨʦʪ ʤʘʡʥʝʨʳ, 

ʨʘʟʨʘʙʦʪʯʠʢʠ ʠ ʧʦʣʴʟʦʚʘʪʝʣʠ EOS; ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʦʛʘʪʠʪʩʷ ʢʘʞʜʳʡ. ɺ ʧʦʜʦʙʥʳʭ ʩʝʪʝʚʳʭ 

ʧʨʦʝʢʪʘʭ ʨʘʟʤʳʚʘʶʪʩʷ ʛʨʘʥʠʮʳ ʤʝʞʜʫ ʢʦʤʧʘʥʠʝʡ, ʚʣʘʜʝʣʴʮʘʤʠ, ʨʫʢʦʚʦʜʠʪʝʣʷʤʠ, ʩʦʪʨʫʜʥʠʢʘʤʠ 

ʠ ʧʦʪʨʝʙʠʪʝʣʷʤʠ. ʇʦʵʪʦʤʫ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʧʘʨʘʣʣʝʣʠ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʘʢʮʠʦʥʝʨʥʳʤʠ 

ʦʙʱʝʩʪʚʘʤʠ ʟʜʝʩʴ ʥʝʢʦʨʨʝʢʪʥʳ. ʌʘʢʪʠʯʝʩʢʠ ʠʤʝʥʥʦ ʵʪʦ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʢʣʶʯʝʚʳʭ ʧʨʠʥʮʠʧʦʚ 

ʠ ʧʦʥʷʪʠʡ ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʦʞʝʩʪʦʯʝʥʥʳʭ ʶʨʠʜʠʯʝʩʢʠʭ ʜʝʙʘʪʦʚ. 

ʂʦʤʠʩʩʠʷ ʧʦ ʮʝʥʥʳʤ ʙʫʤʘʛʘʤ: ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʠʣʠ ʟʝʣʝʥʳʡ ʩʚʝʪ? 
ʉʘʤʫʶ ʙʦʣʴʰʫʶ ʪʨʝʚʦʛʫ ʚ ʩʬʝʨʝ ICO ʚʳʟʳʚʘʶʪ ʜʝʡʩʪʚʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʨʝʛʫʣʷʪʦʨʦʚ, 

ʢʦʪʦʨʳʝ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʤʦʛʫʪ çʧʨʠʞʘʪʴè ʪʦʨʛʦʚʮʝʚ ʪʦʢʝʥʘʤʠ ʠ ʦʙʲʷʚʠʪʴ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʨʝʛʠʩʪʨʘʮʠʠ ʪʦʢʝʥʦʚ ʚ ʢʘʯʝʩʪʚʝ ʮʝʥʥʳʭ ʙʫʤʘʛ. ʕʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʢʨʘʭʫ ʨʳʥʢʘ. ɺ ʩʝʥʪʷʙʨʝ 

2017 ʛʦʜʘ ʧʨʦʟʚʝʥʝʣ ʧʝʨʚʳʡ ʪʨʝʚʦʞʥʳʡ ʟʚʦʥʦʢ: ʢʠʪʘʡʩʢʦʝ ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʧʦʣʥʦʩʪʴʶ ʟʘʧʨʝʪʠʣʦ 

ICO [30]. ʎʝʥʳ ʥʘ ʚʩʝ ʢʨʠʧʪʦʚʘʣʶʪʳ, ʚʢʣʶʯʘʷ ʙʠʪʢʦʠʥ ʠ ʵʬʠʨ, ʪʫʪ ʞʝ ʫʧʘʣʠ. ʇʦʩʣʝ ʵʪʦʛʦ ʰʘʛʘ 

ʤʥʦʛʠʤ ʧʦʧʫʣʷʨʥʳʤ ʦʙʤʝʥʥʠʢʘʤ ʢʨʠʧʪʦʚʘʣʶʪʳ ʚ ʂʠʪʘʝ ʧʨʠʰʣʦʩʴ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʨʘʙʦʪʳ ʩ 

ʜʝʩʷʪʢʘʤʠ ʪʦʢʝʥʦʚ. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʘʤʝʨʠʢʘʥʩʢʦʡ ʂʦʤʠʩʩʠʠ ʧʦ ʮʝʥʥʳʤ ʙʫʤʘʛʘʤ ʠ ʙʠʨʞʘʤ, ʪʦ ʭʦʪʷ ʦʥʘ ʠ ʥʝ 

ʧʨʝʜʧʨʠʥʷʣʘ ʦʬʠʮʠʘʣʴʥʳʭ ʜʝʡʩʪʚʠʡ ʧʦʩʣʝ ʢʨʘʭʘ The DAO, ʪʝʤ ʥʝ ʤʝʥʝʝ ʩʚʦʝ ʤʥʝʥʠʝ ʚʳʩʢʘʟʘʣʘ 

ʯʝʪʢʦ. ʊʦʢʝʥʳ, ʧʦʜʨʘʟʫʤʝʚʘʶʱʠʝ ʠʥʚʝʩʪʠʮʠʦʥʥʳʝ ʦʙʷʟʘʪʝʣʴʩʪʚʘ, ʤʦʛʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ 

ʮʝʥʥʳʝ ʙʫʤʘʛʠ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʪʨʝʙʫʶʪ ʨʝʛʠʩʪʨʘʮʠʠ, ʦʛʣʘʰʝʥʠʷ ʠ ʧʨʦʯʠʭ ʧʨʦʮʝʜʫʨ, ʢʦʪʦʨʳʝ 

ʧʦʯʪʠ ʥʠʢʦʛʜʘ ʥʝ ʧʨʦʚʦʜʷʪʩʷ ʧʨʠ ICO [31]. ʇʨʘʚʜʘ, ʢʘʢʠʝ ʪʦʢʝʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʩʪʘʥʜʘʨʪʘʤ The 

DAO, ʜʦ ʩʠʭ ʧʦʨ ʥʝʧʦʥʷʪʥʦ. ʂʦʤʠʩʩʠʷ ʥʝ ʫʪʚʝʨʞʜʘʣʘ, ʯʪʦ ʚʩʝ ʪʦʢʝʥʳ ʙʫʜʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ 

ʥʝʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ ʮʝʥʥʳʝ ʙʫʤʘʛʠ, ʘ ʟʘʷʚʠʣʘ, ʯʪʦ çʵʪʦʪ ʚʦʧʨʦʩ ʙʫʜʝʪ ʨʝʰʘʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʬʘʢʪʦʚ ʠ ʦʙʩʪʦʷʪʝʣʴʩʪʚè. 

ʆʪʜʝʣʴʥʳʝ ʶʨʠʩʪʳ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʵʤʠʪʝʥʪʦʚ ʪʦʢʝʥʦʚ, ʦʧʪʠʤʠʩʪʠʯʝʩʢʠ ʦʪʤʝʪʠʣʠ: 

ʢʦʤʠʩʩʠʷ ʜʘʣʘ ʧʦʥʷʪʴ, ʯʪʦ ʥʝ ʩʪʘʥʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʠʨʘʚʥʠʚʘʪʴ ʪʦʢʝʥʳ ʢ ʮʝʥʥʳʤ ʙʫʤʘʛʘʤ, 

ʠ ʜʘʞʝ ʚʳʨʘʟʠʣʘ ʧʦʜʜʝʨʞʢʫ ʠʥʥʦʚʘʮʠʷʤ ʥʘ ʨʳʥʢʝ ʢʘʧʠʪʘʣʘ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʚʳʩʢʘʟʳʚʘʥʠʷ 

ʯʠʥʦʚʥʠʢʦʚ ʥʝʛʘʪʠʚʥʦ ʧʦʚʣʠʷʣʠ ʥʘ ʩʬʝʨʫ ICO. ɻʦʥʢʦʥʛʩʢʘʷ ʙʠʨʞʘ Bitfinex ʚʝʩʴʤʘ ʩʝʨʴʝʟʥʦ 

ʦʪʥʝʩʣʘʩʴ ʢ ʩʣʦʚʘʤ ʢʦʤʠʩʩʠʠ ʦ ʪʦʤ, ʯʪʦ ʙʠʨʞʠ ʠ ʦʙʤʝʥʥʠʢʠ ʪʦʢʝʥʦʚ ʪʦʞʝ ʤʦʛʫʪ ʧʦʜʧʘʩʪʴ ʧʦʜ 

ʩʘʥʢʮʠʠ, ʝʩʣʠ ʧʦʟʚʦʣʷʪ ʪʦʨʛʦʚʘʪʴ ʥʝʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʤʠ ʮʝʥʥʳʤʠ ʙʫʤʘʛʘʤʠ ʥʘ ʩʚʦʝʡ 

ʧʣʘʪʬʦʨʤʝ, ʠ ʧʨʝʜʧʦʯʣʘ ʥʝ ʜʦʧʫʩʢʘʪʴ ʘʤʝʨʠʢʘʥʩʢʠʭ ʠʥʚʝʩʪʦʨʦʚ ʢ ʪʦʨʛʘʤ ʦʧʨʝʜʝʣʝʥʥʳʤʠ 

ʘʢʪʠʚʘʤʠ, ʚʢʣʶʯʘʷ ʪʦʢʝʥʳ EOS. 
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ʆʜʥʘ ʠʟ ʧʨʠʯʠʥ ʪʘʢʦʡ ʧʨʘʚʦʚʦʡ ʢʦʣʣʠʟʠʠ ð ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʚʧʠʩʘʪʴ ʪʦʢʝʥʳ ʚ ʪʨʘʜʠʮʠʦʥʥʦʝ 

ʦʧʨʝʜʝʣʝʥʠʝ. ʄʥʦʛʠʝ ʠʟ ʥʠʭ (ʥʘʧʨʠʤʝʨ, ʵʬʠʨ) ʤʦʞʥʦ ʚʧʦʣʥʝ ʫʙʝʜʠʪʝʣʴʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʢʘʢ 

çʧʨʦʜʫʢʪè, ʥʝʦʙʭʦʜʠʤʳʡ ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʧʨʠʣʦʞʝʥʠʡ ʥʘ 

ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʧʣʘʪʬʦʨʤʝ, ʩʚʷʟʘʥʥʦʡ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤ ʪʦʢʝʥʦʤ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʮʝʣʴ 

ʙʦʣʴʰʠʥʩʪʚʘ ICʆ ð ʩʙʦʨ ʩʨʝʜʩʪʚ. ʀ ʩʫʜʷ ʧʦ ʧʝʨʝʛʦʚʦʨʘʤ ʪʨʝʡʜʝʨʦʚ ʥʘ ʩʘʡʪʘʭ ʜʣʷ ʪʦʨʛʦʚʣʠ 

ʢʨʠʧʪʦʚʘʣʶʪʦʡ, ʤʥʦʛʠʝ ʠʥʚʝʩʪʦʨʳ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʪʦʢʝʥʳ ʢʘʢ ʯʠʩʪʦ ʩʧʝʢʫʣʷʪʠʚʥʦʝ ʚʣʦʞʝʥʠʝ, 

ʦʪ ʢʦʪʦʨʦʛʦ ʥʘʜʝʶʪʩʷ ʧʦʣʫʯʠʪʴ ʧʨʠʙʳʣʴ. ʀʭ ʥʝ ʠʥʪʝʨʝʩʫʝʪ ʧʨʠʤʝʥʝʥʠʝ ʪʦʢʝʥʘ ʚ ʢʘʯʝʩʪʚʝ 

ʠʥʩʪʨʫʤʝʥʪʘ. ʇʦʢʘ ʩʣʦʞʥʦ ʩʢʘʟʘʪʴ, ʧʦʚʣʠʷʝʪ ʣʠ ʪʘʢʦʝ ʦʪʥʦʰʝʥʠʝ ʥʘ ʨʘʙʦʪʫ ʂʦʤʠʩʩʠʠ ʧʦ ʮʝʥʥʳʤ 

ʙʫʤʘʛʘʤ. ɺʦʟʤʦʞʥʦ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʥʘ ʧʨʠʤʝʥʠʪ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʪʝʩʪ ʍʦʫʠ ʠ ʨʝʰʠʪ, ʯʪʦ 

ʙʦʣʴʰʠʥʩʪʚʦ ʪʦʢʝʥʦʚ ʧʦʜʧʘʜʘʶʪ ʧʦʜ ʦʧʨʝʜʝʣʝʥʠʝ ʮʝʥʥʳʭ ʙʫʤʘʛ. ʊʝʩʪ ʍʦʫʠ ð ʵʪʦ 

ʘʤʝʨʠʢʘʥʩʢʠʡ ʧʨʘʚʦʚʦʡ ʢʨʠʪʝʨʠʡ, ʚʳʨʘʙʦʪʘʥʥʳʡ ʚ 1946 ʛʦʜʫ ʧʦ ʠʪʦʛʘʤ ʩʣʦʞʥʦʛʦ ʩʫʜʝʙʥʦʛʦ 

ʨʘʟʙʠʨʘʪʝʣʴʩʪʚʘ. ʉʦʛʣʘʩʥʦ ʝʤʫ, ʝʩʣʠ ʥʝʢʘʷ ʢʦʤʤʝʨʯʝʩʢʘʷ ʦʧʝʨʘʮʠʷ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʚʣʦʞʝʥʠʝ 

ʜʝʥʝʛ ʚ ʦʙʱʝʝ ʧʨʝʜʧʨʠʷʪʠʝ, ʦʪ ʢʦʪʦʨʦʛʦ ʦʞʠʜʘʝʪʩʷ ʧʨʠʙʳʣʴ, ʧʦʣʫʯʝʥʥʘʷ ʫʩʠʣʠʷʤʠ ʪʨʝʪʴʠʭ ʣʠʮ, 

ʪʦ ʦʥʘ ʧʦʜʧʘʜʘʝʪ ʧʦʜ ʦʧʨʝʜʝʣʝʥʠʝ ʮʝʥʥʦʡ ʙʫʤʘʛʠ. 

ʂʘʢʦʚʳ ʙʳ ʥʠ ʙʳʣʠ ʜʝʡʩʪʚʠʷ ʨʝʛʫʣʷʪʦʨʦʚ, ʚʩʷ ʦʪʨʘʩʣʴ ʦʪʯʘʷʥʥʦ ʥʫʞʜʘʝʪʩʷ ʚ ʙʦʣʝʝ ʨʘʟʚʠʪʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʠʥʚʝʩʪʠʮʠʡ. Coinlist ð ʧʨʦʝʢʪ ʅʘʚʘʣʷ ʈʘʚʠʢʘʥʪʘ ð ʨʘʟʨʘʙʘʪʳʚʘʝʪ 

ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʝ ʧʦʜʭʦʜʳ ʢ ʧʨʦʜʘʞʝ ʪʦʢʝʥʦʚ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʘʪ ʠʥʚʝʩʪʦʨʘʤ ʪʚʝʨʜʫʶ 

ʶʨʠʜʠʯʝʩʢʫʶ ʧʦʯʚʫ ʠ ʥʝʯʪʦ ʚʨʦʜʝ ʦʬʠʮʠʘʣʴʥʦʛʦ ʨʘʟʨʝʰʝʥʠʷ. ʂʦʥʩʘʣʪʠʥʛʦʚʳʝ ʬʠʨʤʳ, ʚ 

ʯʘʩʪʥʦʩʪʠ Coinfund, ʧʦʤʦʛʘʶʪ ʠʥʚʝʩʪʦʨʘʤ ʠ ʵʤʠʪʝʥʪʘʤ ʨʘʟʦʙʨʘʪʴʩʷ ʚ ʧʨʠʥʮʠʧʘʭ ʨʘʙʦʪʳ 

ʪʦʢʝʥʦʚ. ʋʞʝ ʧʦʷʚʠʣʩʷ ʙʶʣʣʝʪʝʥʴ ʜʣʷ ʠʥʚʝʩʪʦʨʦʚ Token Report ð ʚʝʨʦʷʪʥʦ, ʧʝʨʚʳʡ ʠʟ 

ʤʥʦʞʝʩʪʚʘ ʙʫʜʫʱʠʭ ʠʟʜʘʥʠʡ ʚ ʵʪʦʡ ʩʬʝʨʝ. ʇʦʨʪʘʣ ICORatings.com ʧʨʦʚʦʜʠʪ ʥʝʟʘʚʠʩʠʤʫʶ 

ʦʮʝʥʢʫ ICO ʠ ʧʨʠʩʚʘʠʚʘʝʪ ʠʤ ʨʝʡʪʠʥʛ: çʧʦʣʦʞʠʪʝʣʴʥʦè, çʩʪʘʙʠʣʴʥʦè, çʨʠʩʢʦʚʘʥʥʦè, 

çʦʪʨʠʮʘʪʝʣʴʥʦè, çʥʝʦʩʫʱʝʩʪʚʠʤʦè ʠʣʠ çʤʦʰʝʥʥʠʯʝʩʪʚʦè. 

ʀʥʥʦʚʘʮʠʠ ʧʨʦʠʩʭʦʜʷʪ ʠ ʚ ʶʨʠʜʠʯʝʩʢʦʡ ʩʬʝʨʝ. ʂʦʤʧʘʥʠʷ Cooley ʧʨʝʜʣʦʞʠʣʘ ʥʦʚʳʡ 

ʧʨʘʚʦʚʦʡ ʠʥʩʪʨʫʤʝʥʪ ʧʦʜ ʥʘʟʚʘʥʠʝʤ çʉʧʝʮʠʘʣʴʥʦʝ ʩʦʛʣʘʰʝʥʠʝ ʧʦ ʙʫʜʫʱʠʤ ʪʦʢʝʥʘʤè (Special 

Agreement for Future Tokens, ʠʣʠ SAFT), ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʶʨʠʜʠʯʝʩʢʫʶ ʧʦʜʜʝʨʞʢʫ ʠ 

ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ (ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʣʘʪʬʦʨʤ) 

ʩʪʘʨʪʘʧʘʤʠ ʩʦʙʨʘʥʥʳʭ ʩʨʝʜʩʪʚ. ʇʨʦʦʙʨʘʟʦʤ ʜʣʷ ʩʦʛʣʘʰʝʥʠʷ ʧʦʩʣʫʞʠʣ ʢʦʥʪʨʘʢʪ ʧʦʜ ʥʘʟʚʘʥʠʝʤ 

SAFE (ʉʧʝʮʠʘʣʴʥʦʝ ʩʦʛʣʘʰʝʥʠʝ ʧʦ ʙʫʜʫʱʠʤ ʮʝʥʥʳʤ ʙʫʤʘʛʘʤ, Special Agreement for Future 

Equity), ʢʦʪʦʨʳʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʠʥʚʝʩʪʦʨʳ ʠʥʦʛʜʘ ʟʘʢʣʶʯʘʶʪ ʩ ʢʦʤʧʘʥʠʷʤʠ, 

ʧʣʘʥʠʨʫʶʱʠʤʠ ʚʳʧʫʩʢ ʘʢʮʠʡ. ʉʦʛʣʘʰʝʥʠʝ SAFT ʙʫʜʝʪ ʟʘʢʣʶʯʘʪʴʩʷ ʩ ʘʢʢʨʝʜʠʪʦʚʘʥʥʳʤʠ 

ʠʥʚʝʩʪʦʨʘʤʠ, ʯʴʠ ʣʠʢʚʠʜʥʳʝ ʘʢʪʠʚʳ ʜʦʣʞʥʳ ʩʦʩʪʘʚʣʷʪʴ ʥʝ ʤʝʥʝʝ ʤʠʣʣʠʦʥʘ ʜʦʣʣʘʨʦʚ, ʘ ʜʦʭʦʜ ð 

ʙʦʣʝʝ 200 ʪʳʩʷʯ. ʊʝʤ ʩʘʤʳʤ ʦʧʝʨʘʮʠʷ ʧʦʣʫʯʠʪ ʣʝʛʘʣʴʥʳʡ ʩʪʘʪʫʩ ʩ ʧʝʨʚʳʭ ʞʝ ʜʥʝʡ. çɺ 

ʜʘʣʴʥʝʡʰʝʤ ʵʤʠʪʝʥʪʳ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʙʨʘʥʥʳʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʣʘʪʬʦʨʤʳ 

ʠ ʩʝʪʠ, ð ʧʦʷʩʥʷʝʪ ʄʘʨʢʦ ʉʘʥʪʦʨʠ, ʶʨʠʩʪ ʬʠʨʤʳ Cooley. ð ʊʦʣʴʢʦ ʢʦʛʜʘ ʩʝʪʴ ʙʫʜʝʪ ʦʪʣʘʞʝʥʘ, 

ʘ ʪʦʢʝʥʳ ʥʘʯʥʫʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʢʘʢ ʧʦʣʥʦʮʝʥʥʳʡ ʧʨʦʜʫʢʪ, ʠʭ ʤʦʞʥʦ ʙʫʜʝʪ ʚʳʩʪʘʚʣʷʪʴ 

ʥʘ ʧʨʦʜʘʞʫè [32]. ʇʦʜʦʙʥʳʡ ʢʦʥʪʨʘʢʪ ʩʥʠʤʘʝʪ ʨʠʩʢ, ʯʪʦ ʨʝʛʫʣʷʪʦʨʳ ʨʘʩʮʝʥʷʪ ICO ʢʘʢ 

ʚʳʧʫʩʢ ʮʝʥʥʳʭ ʙʫʤʘʛ, ʝʩʣʠ ʪʦʢʝʥʳ ʚ ʤʦʤʝʥʪ ʧʨʦʜʘʞʠ ʝʱʝ ʥʝ ʩʪʘʥʫʪ ʯʘʩʪʴʶ ʨʘʙʦʪʘʶʱʝʡ 

ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʧʣʘʪʬʦʨʤʳ. ʄʥʦʛʠʝ ʠʥʚʝʩʪʦʨʳ, ʦʯʝʚʠʜʥʦ, ʩʢʫʧʘʶʪ ʪʦʢʝʥʳ ʚ ʥʘʜʝʞʜʝ 

ʥʘ ʧʨʠʙʳʣʴ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʩʪʘʪʴ ʨʝʟʫʣʴʪʘʪʦʤ ʪʨʫʜʘ ʨʘʟʨʘʙʦʪʯʠʢʦʚ. ʇʦ ʩʣʦʚʘʤ ʩʦʟʜʘʪʝʣʝʡ 

SAFT, ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʜʚʘ ʢʨʠʪʝʨʠʷ ʠʟ ʪʝʩʪʘ ʍʦʫʠ ʙʫʜʫʪ ʚʳʧʦʣʥʝʥʳ, ʠ ʪʦʢʝʥʳ ʚʩʪʘʥʫʪ ʚ ʦʜʠʥ 

ʨʷʜ ʩ ʮʝʥʥʳʤʠ ʙʫʤʘʛʘʤʠ. ʇʨʦʙʣʝʤʘ ʚ ʪʦʤ, ʯʪʦ, ʦʛʨʘʥʠʯʠʚʘʷʩʴ ʪʦʣʴʢʦ ʘʢʢʨʝʜʠʪʦʚʘʥʥʳʤʠ 

ʠʥʚʝʩʪʦʨʘʤʠ, SAFT ʥʘ ʰʘʛ ʦʪʜʘʣʷʝʪ ʥʘʩ ʦʪ ʜʝʤʦʢʨʘʪʠʟʘʮʠʠ ʬʠʥʘʥʩʦʚʦʡ ʩʬʝʨʳ, ʦ ʢʦʪʦʨʦʡ 

ʤʝʯʪʘʶʪ ʤʥʦʛʠʝ ʩʪʦʨʦʥʥʠʢʠ ICO, ʥʘʧʨʠʤʝʨ ʚʳʰʝʫʧʦʤʷʥʫʪʳʡ ɻʫʥ ʉʠʨʝʨ. 

ɺʧʨʦʯʝʤ, ʧʦʭʦʞʝ, ʦʛʨʘʥʠʯʝʥʠʝ ʜʦʩʪʫʧʘ ʜʣʷ ʠʥʚʝʩʪʦʨʦʚ ʥʝ ʩʣʠʰʢʦʤ ʩʦʢʨʘʪʠʪ ʜʦʩʪʫʧ 

ʢ ʬʦʥʜʘʤ ʜʣʷ ʩʤʝʢʘʣʠʩʪʳʭ ʨʘʟʨʘʙʦʪʯʠʢʦʚ. ʇʨʠ ʧʝʨʚʦʤ ʞʝ ʧʨʠʤʝʥʝʥʠʠ ʢʦʥʪʨʘʢʪʘ ʩʜʝʣʢʘ 

ʚ ʨʘʤʢʘʭ SAFT ʧʨʠʥʝʩʣʘ ʢʦʤʘʥʜʝ ʩʪʘʨʪʘʧʘ Filecoin ʨʝʢʦʨʜʥʳʡ ʩʙʦʨ ʚ 252 ʤʠʣʣʠʦʥʘ ʜʦʣʣʘʨʦʚ, 

ʟʘʪʤʠʚ ʧʨʝʜʳʜʫʱʝʝ ʜʦʩʪʠʞʝʥʠʝ ʢʦʤʘʥʜʳ Tezos [33]. ʌʘʡʣʢʦʠʥʳ ʧʨʦʜʘʶʪʩʷ ʢʘʢ ʧʦʦʱʨʠʪʝʣʴʥʳʝ 

ʪʦʢʝʥʳ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʛʦʪʦʚʳʭ ʧʨʝʜʦʩʪʘʚʠʪʴ ʩʚʦʡ ʞʝʩʪʢʠʡ ʜʠʩʢ ʚ ʨʘʩʧʦʨʷʞʝʥʠʝ IPFS ð 

ʄʝʞʧʣʘʥʝʪʥʦʡ ʬʘʡʣʦʚʦʡ ʩʠʩʪʝʤʳ. ʕʪʦ ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʩʠʩʪʝʤʘ ʚʝʙ-ʭʦʩʪʠʥʛʘ, ʢʦʪʦʨʘʷ ʚ ʦʜʠʥ 

ʧʨʝʢʨʘʩʥʳʡ ʜʝʥʴ, ʚʦʟʤʦʞʥʦ, ʧʨʝʦʙʨʘʟʠʪ ʩʪʨʫʢʪʫʨʫ ɺʩʝʤʠʨʥʦʡ ʧʘʫʪʠʥʳ. 

ɽʩʪʴ ʠ ʜʨʫʛʦʡ ʩʧʦʩʦʙ ʨʘʩʧʨʦʩʪʨʘʥʠʪʴ ʪʦʢʝʥʳ, ʚʳʩʪʨʦʠʪʴ ʩʝʪʝʚʦʝ ʩʦʦʙʱʝʩʪʚʦ ʠ 

ʬʠʥʘʥʩʠʨʦʚʘʪʴ ʨʘʟʨʘʙʦʪʢʫ ʧʣʘʪʬʦʨʤʳ, ʠʟʙʝʞʘʚ ʩʘʥʢʮʠʡ ʂʦʤʠʩʩʠʠ ʧʦ ʮʝʥʥʳʤ ʙʫʤʘʛʘʤ ʠ 

ʥʝ ʫʨʦʥʠʚ ʩʝʙʷ ʚ ʛʣʘʟʘʭ ʩʪʦʨʦʥʥʠʢʦʚ ʢʨʠʧʪʦʚʘʣʶʪʳ, ð ʧʨʠʤʝʥʠʪʴ ʩʪʘʨʳʡ ʜʦʙʨʳʡ 

ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʡ ʤʝʪʦʜ: ʚʥʝʜʨʠʪʴ ʪʦʢʝʥʳ ʚ ʵʢʦʩʠʩʪʝʤʫ ʧʫʪʝʤ ʧʦʩʪʦʷʥʥʦʛʦ ʤʘʡʥʠʥʛʘ. ɺ ʵʪʠʭ 
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ʩʣʫʯʘʷʭ ʦʪʩʫʪʩʪʚʫʝʪ ʤʝʭʘʥʠʟʤ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʧʨʦʜʘʞ, ʢʦʪʦʨʳʝ ʚʦʟʥʘʛʨʘʞʜʘʶʪ ʦʩʥʦʚʘʪʝʣʝʡ ʠ 

ʬʠʥʘʥʩʠʨʫʶʪ ʜʘʣʴʥʝʡʰʠʝ ʦʧʝʨʘʮʠʠ. ʈʘʟʨʘʙʦʪʯʠʢʘʤ ʧʨʠʭʦʜʠʪʩʷ ʩʦʩʪʷʟʘʪʴʩʷ ʩ ʦʩʪʘʣʴʥʳʤʠ 

ʤʘʡʥʝʨʘʤʠ ʟʘ ʜʦʩʪʫʧ ʢ ʧʝʨʠʦʜʠʯʝʩʢʠ ʚʳʧʫʩʢʘʝʤʳʤ ʪʦʢʝʥʘʤ ð ʪʘʢ ʞʝ ʢʘʢ ʜʝʣʘʣ ʉʘʪʦʰʠ 

ʅʘʢʘʤʦʪʦ ʩ ʢʘʞʜʳʤ ʥʦʚʳʤ ʙʣʦʢʦʤ ɹʠʪʢʦʠʥʘ. 

ʇʨʠ ʵʪʦʡ ʤʦʜʝʣʠ ʨʘʟʨʘʙʦʪʯʠʢʠ ʩʪʘʥʦʚʷʪʩʷ ʠ ʧʝʨʚʳʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ, ʧʦʵʪʦʤʫ ʦʙʳʯʥʦ 

ʧʦʣʫʯʘʶʪ ʬʦʨʫ ʚ ʧʨʦʮʝʩʩʝ ʥʘʢʦʧʣʝʥʠʷ ʤʦʥʝʪ. ʆʜʥʘʢʦ ʵʪʦ ʥʝ ʩʥʠʤʘʝʪ ʧʨʦʙʣʝʤʳ ʩʧʨʘʚʝʜʣʠʚʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʦʩʦʙʝʥʥʦ ʝʩʣʠ ʟʘʜʝʡʩʪʚʦʚʘʥ ʘʣʛʦʨʠʪʤ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʨʘʙʦʪʳ. ɺʝʜʴ 

ʧʨʠʦʨʠʪʝʪʥʳʡ ʜʦʩʪʫʧ ʢ ʪʦʢʝʥʘʤ ʪʦʛʜʘ ʧʦʣʫʯʘʶʪ ʚʣʘʜʝʣʴʮʳ ʙʦʣʝʝ ʤʦʱʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ. 

ʀ ʚʩʝ-ʪʘʢʠ ʥʝ ʢʘʞʜʘʷ ʢʨʠʧʪʦʚʘʣʶʪʘ ʥʘ ʦʩʥʦʚʝ ʤʘʡʥʠʥʛʘ ʥʝʧʨʝʤʝʥʥʦ ʜʦʣʞʥʘ ʧʨʠʡʪʠ ʢ ʪʦʤʫ ʞʝ, 

ʯʪʦ ʠ ʙʠʪʢʦʠʥ: ʜʦʤʠʥʠʨʦʚʘʥʠʶ ʢʨʫʧʥʝʡʰʠʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʫʨʦʚʥʷ. ʈʷʜ ʥʦʚʳʭ ʘʣʴʪʢʦʠʥʦʚ ʨʘʟʨʘʙʦʪʘʥ ʪʘʢ, ʯʪʦʙʳ ʧʨʦʪʠʚʦʩʪʦʷʪʴ çʜʠʢʪʘʪʫ ʤʦʱʥʦʩʪʝʡè. ʕʪʦ 

ʦʟʥʘʯʘʝʪ, ʯʪʦ ʠʭ ʚʩʪʨʦʝʥʥʳʡ ʘʣʛʦʨʠʪʤ ʢʦʥʩʝʥʩʫʩʘ ð ʟʘʜʘʯʠ, ʢʦʪʦʨʳʝ ʤʘʡʥʝʨ ʜʦʣʞʝʥ ʚʳʧʦʣʥʠʪʴ, 

ʯʪʦʙʳ ʟʘʨʘʙʦʪʘʪʴ ʤʦʥʝʪʳ, ð ʚʳʥʫʞʜʘʝʪ ʢʦʤʧʴʶʪʝʨʳ ʩʦʚʝʨʰʘʪʴ ʨʘʟʣʠʯʥʳʝ ʜʝʡʩʪʚʠʷ, ʥʝ ʚʩʝʛʜʘ 

ʧʦʜʜʝʨʞʠʚʘʝʤʳʝ ʩʫʧʝʨʤʦʱʥʳʤʠ ʠʥʪʝʛʨʘʣʴʥʳʤʠ ʩʭʝʤʘʤʠ, ʧʦ ʫʤʦʣʯʘʥʠʶ ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ 

ʥʘ ʤʘʰʠʥʘʭ ʢʨʫʧʥʝʡʰʠʭ ʤʘʡʥʝʨʦʚ ʙʠʪʢʦʠʥʘ. ʉʫʪʴ ʠʜʝʠ ð ʥʝ ʜʘʚʘʪʴ ʦʩʦʙʳʭ ʧʨʝʠʤʫʱʝʩʪʚ 

ʚʣʘʜʝʣʴʮʘʤ ʜʦʨʦʛʠʭ ʦʜʥʦʟʘʜʘʯʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʣʴʟʫʷʩʴ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʥʝʜʦʨʦʛʠʤʠ ʛʨʘʬʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʦʨʘʤʠ (GPU), ʤʦʞʥʦ ʙʫʜʝʪ ʟʘʨʘʙʦʪʘʪʴ ʚʧʦʣʥʝ ʜʦʩʪʦʡʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ çʤʦʥʝʪè. ʂʨʦʤʝ ʪʦʛʦ, ʚʦʟʥʠʢʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʙʦʣʝʝ ʰʠʨʦʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʪʦʢʝʥʦʚ. 

ʂʘʢ ʧʨʘʚʠʣʦ, ʚ ʠʪʦʛʝ ʨʘʟʨʘʙʦʪʯʠʢʠ ʧʨʦʮʝʩʩʦʨʦʚ ʦʪʚʝʯʘʶʪ ʩʦʟʜʘʥʠʝʤ ʥʦʚʦʡ ʠʥʪʝʛʨʘʣʴʥʦʡ 

ʩʭʝʤʳ, ʩʧʦʩʦʙʥʦʡ ʦʙʦʡʪʠ ʦʛʨʘʥʠʯʝʥʠʷ. ʊʘʢ ʧʨʦʠʟʦʰʣʦ ʩ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʜʣʷ ʤʘʡʥʠʥʛʘ, 

ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʧʦʜ ʘʣʛʦʨʠʪʤ s-crypt ʩʠʩʪʝʤʳ ʣʘʡʪʢʦʠʥʘ. ʆʜʥʘʢʦ ʩʦʟʜʘʪʝʣʠ 

ʚʝʨʪʢʦʠʥʘ ʚʩʢʦʨʝ ʜʦʢʘʟʘʣʠ, ʯʪʦ ʤʦʞʥʦ ʩʧʨʘʚʠʪʴʩʷ ʩ ʜʠʢʪʘʪʦʤ ʤʦʱʥʦʩʪʝʡ, ʢʦʝ-ʯʪʦ ʧʦʟʘʠʤʩʪʚʦʚʘʚ 

ʠʟ ʧʨʘʢʪʠʢʠ ʨʝʘʣʴʥʳʭ, ʘ ʥʝ ʮʠʬʨʦʚʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʘ ʠʤʝʥʥʦ ʚʟʘʠʤʥʦʝ ʩʦʛʣʘʰʝʥʠʝ ʩʪʦʨʦʥ, 

ʜʝʣʦʚʦʡ ʧʘʢʪ, ʪʦ ʝʩʪʴ ʩ ʩʘʤʦʛʦ ʥʘʯʘʣʘ ʧʨʦʧʠʩʘʪʴ ʚ ʤʝʭʘʥʠʟʤʘʭ ʫʧʨʘʚʣʝʥʠʷ ʧʣʘʪʬʦʨʤʦʡ ʧʫʥʢʪ 

ʦ ʪʦʤ, ʯʪʦ ʧʦʣʴʟʦʚʘʪʝʣʠ ʦʙʷʟʫʶʪʩʷ ʧʨʠʟʥʘʚʘʪʴ ʬʦʨʢ (ʠʟʤʝʥʝʥʠʝ ʚ ʢʦʜʝ), ʢʦʪʦʨʳʡ ʙʫʜʝʪ 

ʜʦʙʘʚʣʷʪʴ ʥʦʚʳʝ ʟʘʱʠʪʥʳʝ ʵʣʝʤʝʥʪʳ ʢʘʞʜʳʡ ʨʘʟ ʧʨʠ ʧʦʷʚʣʝʥʠʠ ʥʦʚʦʛʦ ʚʠʜʘ ʠʥʪʝʛʨʘʣʴʥʳʭ ʩʭʝʤ. 

ʊʦʛʜʘ ʩʦʦʙʱʝʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʤʦʞʝʪ ʟʘʱʠʪʠʪʴ ʨʘʩʧʨʝʜʝʣʝʥʥʫʶ ʜʝʤʦʢʨʘʪʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ 

ʤʘʡʥʠʥʛʦʚʦʡ ʩʝʪʠ ʥʘ ʛʨʘʬʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʨʘʭ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ ICO, ʠʣʠ ʨʘʩʧʨʦʜʘʞʠ ʪʦʢʝʥʦʚ ð ʥʘʟʳʚʘʡʪʝ ʢʘʢ ʭʦʪʠʪʝ, ð ʤʦʛʫʪ ʩʳʛʨʘʪʴ ʠ, 

ʥʝʩʦʤʥʝʥʥʦ, ʩʳʛʨʘʶʪ ʥʝʤʘʣʫʶ ʨʦʣʴ ʚ ʨʝʬʦʨʤʠʨʦʚʘʥʠʠ ʨʳʥʢʘ ʢʘʧʠʪʘʣʦʚ. ʀ ʪʦ, ʯʪʦ ʚʦʢʨʫʛ ʵʪʦʛʦ 

ʨʝʚʦʣʶʮʠʦʥʥʦʛʦ ʥʦʚʰʝʩʪʚʘ ʫʞʝ ʬʦʨʤʠʨʫʝʪʩʷ ʩʦʦʙʱʝʩʪʚʦ ʚʢʣʘʜʯʠʢʦʚ, ʜʠʢʪʫʷ ʙʦʣʝʝ ʚʳʩʦʢʠʝ 

ʩʪʘʥʜʘʨʪʳ, ð ʭʦʨʦʰʠʡ ʟʥʘʢ. ɺʩʝ ʙʦʣʴʰʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʠʥʚʝʩʪʦʨʦʚ ʚʳʭʦʜʷʪ ʥʘ ʨʳʥʦʢ ʠ 

ʦʩʦʟʥʘʥʥʦ ʧʨʠʤʝʥʷʶʪ ʜʦʣʛʦʩʨʦʯʥʳʝ ʩʪʨʘʪʝʛʠʠ ʢʘʧʠʪʘʣʦʚʣʦʞʝʥʠʷ. ʆʩʪʘʝʪʩʷ ʥʘʜʝʷʪʴʩʷ, ʯʪʦ ʵʪʠ 

ʚʣʠʚʘʥʠʷ ʧʦʨʦʜʷʪ ʬʠʜʫʮʠʘʨʥʳʝ ʩʪʘʥʜʘʨʪʳ, ʢʦʪʦʨʳʝ ʦʙʷʞʫʪ ʵʤʠʪʝʥʪʦʚ ʧʨʦʚʦʜʠʪʴ ʦʙʲʝʢʪʠʚʥʫʶ 

ʦʮʝʥʢʫ, ʦʪʯʠʪʳʚʘʪʴʩʷ ʦ ʨʘʩʭʦʜʦʚʘʥʠʠ ʩʨʝʜʩʪʚ ʠ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʧʦʧʝʯʠʪʝʣʴʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ 

ʧʦʣʫʯʝʥʥʳʤʠ ʬʦʥʜʘʤʠ. 

ɽʩʣʠ ʚʩʝ ʵʪʦ ʩʙʫʜʝʪʩʷ, ʩʬʝʨʘ ICO ʥʘʢʦʥʝʮ ʧʝʨʝʩʪʘʥʝʪ ʥʘʧʦʤʠʥʘʪʴ ɼʠʢʠʡ ɿʘʧʘʜ. ɺʝʨʦʷʪʥʦ, 

ʩʥʘʯʘʣʘ ʧʨʠʜʝʪʩʷ ʧʦʡʪʠ ʥʘ ʜʦʚʦʣʴʥʦ ʙʦʣʝʟʥʝʥʥʳʝ ʞʝʨʪʚʳ, ʥʦ ʦʥʠ ʥʝ ʙʫʜʫʪ ʥʘʧʨʘʩʥʳ ʠ ʩʳʛʨʘʶʪ 

ʩʪʠʤʫʣʠʨʫʶʱʫʶ ʨʦʣʴ. ɺʩʧʦʤʥʠʤ, ʯʪʦ ʧʦʠʩʪʠʥʝ ʥʦʚʘʪʦʨʩʢʠʝ ʠʥʪʝʨʥʝʪ-ʪʝʭʥʦʣʦʛʠʠ ʧʨʠʰʣʠ 

ʚ ʥʘʰʫ ʞʠʟʥʴ ʣʠʰʴ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʣʦʧʥʫʣ ʧʫʟʳʨʴ ʜʦʪʢʦʤʦʚ ʠ ʟʘʢʨʳʣʠʩʴ ʧʨʦʝʢʪʳ 

ʚʨʦʜʝ Pets.com. ʀʭ ʥʝʫʜʘʯʠ ʧʨʦʣʦʞʠʣʠ ʧʫʪʴ ʪʘʢʠʤ ʛʠʛʘʥʪʘʤ, ʢʘʢ Google, Facebook ʠ Amazon. 

ɿʦʣʦʪʦʡ ʚʝʢ ʦʪʢʨʳʪʳʭ ʧʨʦʪʦʢʦʣʦʚ 
ʅʘʠʙʦʣʴʰʝʝ ʚʥʠʤʘʥʠʝ ʧʫʙʣʠʢʠ, ʨʘʟʫʤʝʝʪʩʷ, ʧʨʠʚʣʝʢʘʝʪ ʦʛʨʦʤʥʘʷ ʚʳʨʫʯʢʘ ICO. ʆʜʥʘʢʦ 

ʩʘʤʦʝ ʮʝʥʥʦʝ ʚ ʥʘʨʦʞʜʘʶʱʝʡʩʷ ʵʢʦʥʦʤʠʢʝ ʪʦʢʝʥʦʚ ð ʵʪʦ ʧʝʨʩʧʝʢʪʠʚʘ ʧʦʷʚʣʝʥʠʷ ʥʦʚʦʡ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʘʨʘʜʠʛʤʳ, ʥʦʚʳʭ ʩʧʦʩʦʙʦʚ ʩʦʭʨʘʥʠʪʴ ʠ ʧʨʠʫʤʥʦʞʠʪʴ ʦʙʱʝʩʪʚʝʥʥʳʝ ʙʣʘʛʘ. 

ʌʨʝʜ ʋʠʣʩʦʥ, ʦʩʥʦʚʘʪʝʣʴ ʚʝʥʯʫʨʥʦʡ ʢʦʤʧʘʥʠʠ Union Square Ventures, ʚʝʩʴʤʘ ʫʙʝʜʠʪʝʣʴʥʦ 

ʦʧʠʩʳʚʘʝʪ ʦʜʠʥ ʠʟ ʵʪʠʭ ʘʩʧʝʢʪʦʚ ʚ ʩʚʦʝʤ ʙʣʦʛʝ, ʫʪʚʝʨʞʜʘʷ, ʯʪʦ ʪʦʢʝʥʳ ʧʨʠʚʝʜʫʪ ʥʘʩ çʚ ʟʦʣʦʪʦʡ 

ʚʝʢ ʦʪʢʨʳʪʳʭ ʧʨʦʪʦʢʦʣʦʚè [34]. ɺ ʩʚʦʝ ʚʨʝʤʷ ʧʨʦʛʨʘʤʤʠʩʪʘʤ ʥʝ ʫʜʘʣʦʩʴ ʟʘʨʘʙʦʪʘʪʴ ʥʘ ʦʪʢʨʳʪʳʭ 

ʧʨʦʪʦʢʦʣʘʭ, ʢʦʪʦʨʳʝ ʣʝʛʣʠ ʚ ʦʩʥʦʚʫ ʠʥʪʝʨʥʝʪʘ, ʪʘʢʠʭ ʢʘʢ ʙʘʟʦʚʘʷ ʧʘʨʘ TCP/IP, ʚʝʙ-ʧʨʦʪʦʢʦʣ 

HTTP ʠ ʧʨʦʪʦʢʦʣ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ SMTP. ɸ ʚʦʪ ʫ ʥʳʥʝʰʥʠʭ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʧʨʦʪʦʢʦʣʦʚ ʜʣʷ 

ʥʦʚʳʭ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ ʧʣʘʪʬʦʨʤ ʭʦʨʦʰʠʝ ʰʘʥʩʳ ʨʘʟʙʦʛʘʪʝʪʴ, ʭʦʪʷ ʠʭ ʧʨʦʜʫʢʪʳ ʚʨʦʜʝ ʙʳ ʠ 

ʥʘʭʦʜʷʪʩʷ ʚ ʩʚʦʙʦʜʥʦʤ ʜʦʩʪʫʧʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʤʥʝʥʠʶ ʋʠʣʩʦʥʘ, ʤʳ ʧʦʣʫʯʘʝʤ ʤʦʱʥʳʡ 
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ʩʪʠʤʫʣ ʜʣʷ ʦʯʝʨʝʜʥʦʡ ʚʦʣʥʳ ʠʥʥʦʚʘʮʠʡ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʠʟʤʝʥʠʪʴ ʬʫʥʜʘʤʝʥʪʘʣʴʥʫʶ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ. 

çʉʦʟʜʘʪʝʣʠ ʦʪʢʨʳʪʳʭ ʧʣʘʪʬʦʨʤ, ð ʧʠʰʝʪ ʦʥ, ð ʙʦʣʴʰʝ ʥʝ ʧʨʠʢʦʚʘʥʳ ʢ ʫʥʠʚʝʨʩʠʪʝʪʘʤ, 

ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʤ ʣʘʙʦʨʘʪʦʨʠʷʤ ʠ ʧʨʦʯʠʤ ʥʝʢʦʤʤʝʨʯʝʩʢʠʤ ʦʨʛʘʥʠʟʘʮʠʷʤ, ʢʦʪʦʨʳʤ ʥʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʟʘʙʦʪʠʪʴʩʷ ʦʙ ʘʢʮʠʦʥʝʨʘʭè. ɽʩʣʠ ʨʘʥʴʰʝ ʵʪʠ ʫʯʨʝʞʜʝʥʠʷ ʯʘʱʝ ʚʩʝʛʦ 

ʧʨʦʠʛʨʳʚʘʣʠ ʢʦʤʤʝʨʯʝʩʢʠʤ ʩʪʨʫʢʪʫʨʘʤ ʚ ʙʦʨʴʙʝ ʟʘ ʠʥʞʝʥʝʨʥʳʝ ʪʘʣʘʥʪʳ, ʪʦ ʪʝʧʝʨʴ ʧʣʘʪʬʦʨʤʳ 

ʚʨʦʜʝ ʕʬʠʨʠʫʤʘ ʩ ʣʝʛʢʦʩʪʴʶ ʧʨʠʚʣʝʢʘʶʪ ʣʫʯʰʠʝ ʫʤʳ. ɺ ʠʭ ʨʘʩʧʦʨʷʞʝʥʠʠ ð çʢʦʣʣʝʢʪʠʚʥʳʡ 

ʨʘʟʫʤè ɺʩʝʤʠʨʥʦʡ ʩʝʪʠ: ʪʳʩʷʯʠ ʩʦʦʙʱʝʩʪʚ ʧʨʦʛʨʘʤʤʠʩʪʦʚ, ʟʘʥʷʪʳʭ ʨʘʟʨʘʙʦʪʢʦʡ ʦʪʢʨʳʪʦʛʦ ʢʦʜʘ. 

ɺʦʪ ʝʱʝ ʦʜʠʥ ʘʨʛʫʤʝʥʪ ʚ ʧʦʣʴʟʫ ʪʦʛʦ, ʯʪʦ ʪʦʢʝʥʳ ð ʢʘʢ ʩʪʠʤʫʣ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʦʙʱʠʭ 

ʨʝʩʫʨʩʦʚ ð ʤʦʛʫʪ ʩʧʘʩʪʠ ʯʝʣʦʚʝʯʝʩʪʚʦ ʦʪ ʪʨʘʛʝʜʠʠ ʦʙʱʠʥ ʠ ʧʨʦʠʟʚʝʩʪʠ ʵʧʦʭʘʣʴʥʳʡ ʩʜʚʠʛ ʚ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʨʝʘʣʴʥʦʩʪʠ. 

ʕʢʦʩʠʩʪʝʤʘ ʪʦʢʝʥʦʚ ʠ ʦʪʢʨʳʪʳʭ ʧʣʘʪʬʦʨʤ ʧʦʢʘ ʦʯʝʥʴ ʤʘʣʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ 

ʨʳʥʢʘʤʠ ʢʘʧʠʪʘʣʘ ʠ, ʥʝʩʦʤʥʝʥʥʦ, ʙʫʜʝʪ ʚʳʛʣʷʜʝʪʴ ʩʦʚʩʝʤ ʠʥʘʯʝ, ʢʦʛʜʘ ʣʦʧʥʝʪ ʧʫʟʳʨʴ ICO. 

ʆʜʥʘʢʦ ʫʞʝ ʩʝʡʯʘʩ ʚ ʥʝʡ ʫʛʘʜʳʚʘʶʪʩʷ ʦʯʝʨʪʘʥʠʷ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʦʡ, ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ 

ʵʢʦʥʦʤʠʢʠ ʙʫʜʫʱʝʛʦ. ʉʪʘʨʪʘʧʳ ʦʙʝʱʘʶʪ ʥʘʤ, ʯʪʦ ʚʩʢʦʨʝ ʚʩʝ ð ʦʪ ʧʣʘʪʬʦʨʤ ʜʣʷ ʭʨʘʥʝʥʠʷ 

ʮʠʬʨʦʚʳʭ ʜʘʥʥʳʭ ʠ ʧʨʠʣʦʞʝʥʠʡ ʜʣʷ ʢʘʨʰʝʨʠʥʛʘ ʜʦ ʩʦʣʥʝʯʥʳʭ ʵʥʝʨʛʦʩʝʪʝʡ ʠ ʤʝʜʠʡʥʦʡ 

ʨʝʢʣʘʤʳ ð ʧʝʨʝʡʜʝʪ ʥʘ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʫʶ ʤʦʜʝʣʴ ʠ ʙʫʜʝʪ ʫʧʨʘʚʣʷʪʴʩʷ ʩ ʧʦʤʦʱʴʶ ʪʦʢʝʥʦʚ. 

ʅʝ ʠʩʢʣʶʯʝʥʦ, ʯʪʦ ʮʠʬʨʦʚʳʝ ʘʢʪʠʚʳ ʜʘʞʝ ʩʪʘʥʫʪ ʛʣʘʚʥʳʤ ʥʦʩʠʪʝʣʝʤ ʮʝʥʥʦʩʪʠ ʠ ʩʨʝʜʩʪʚʦʤ 

ʦʙʤʝʥʘ ʜʣʷ ʚʩʝʛʦ ʯʝʣʦʚʝʯʝʩʪʚʘ. 

ʎʠʬʨʦʚʦʡ ʙʘʨʪʝʨ? 
ʄʥʦʛʠʤ ʠʟ ʥʘʩ ʧʦʪʨʝʙʦʚʘʣʩʷ ʩʢʘʯʦʢ ʚ ʧʦʟʥʘʥʠʠ, ʯʪʦʙʳ ʧʦʥʷʪʴ: ʟʘʧʠʩʴ ʚ ʥʠʢʝʤ ʥʝ 

ʢʦʥʪʨʦʣʠʨʫʝʤʦʤ ʮʠʬʨʦʚʦʤ ʨʝʝʩʪʨʝ ʤʦʞʝʪ ʠʩʧʦʣʥʷʪʴ ʨʦʣʴ ʜʝʥʝʞʥʦʛʦ ʟʥʘʢʘ. ʊʝʧʝʨʴ ʥʫʞʥʦ 

ʫʩʚʦʠʪʴ ʝʱʝ ʦʜʠʥ ʫʨʦʢ: ʪʦʢʝʥʳ ʝʱʝ ʩʠʣʴʥʝʝ ʠʟʤʝʥʷʪ ʥʘʰʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʜʝʥʴʛʘʭ. 

çɹʠʪʢʦʠʥʦʚʳʝ ʤʘʢʩʠʤʘʣʠʩʪʳè ʧʦʣʘʛʘʶʪ, ʯʪʦ ʣʶʙʳʝ ʦʧʝʨʘʮʠʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʮʠʬʨʦʚʳʤ 

ʚʳʨʘʞʝʥʠʝʤ ʮʝʥʥʦʩʪʠ, ʚ ʢʦʥʮʝ ʢʦʥʮʦʚ ʧʝʨʝʡʜʫʪ ʥʘ ʦʩʥʦʚʫ ʙʠʪʢʦʠʥʘ (ʝʩʣʠ, ʢʦʥʝʯʥʦ, ʩʝʪʴ ʫʜʘʩʪʩʷ 

ʤʘʩʰʪʘʙʠʨʦʚʘʪʴ, ʥʝ ʧʦʪʝʨʷʚ ʧʨʠ ʵʪʦʤ ʚ ʙʝʟʦʧʘʩʥʦʩʪʠ). ʄʝʯʪʘ ʦʙ ʵʢʦʥʦʤʠʢʝ ʪʦʢʝʥʦʚ, ʥʘʧʨʦʪʠʚ, 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʬʨʘʛʤʝʥʪʘʮʠʶ ʠʥʩʪʨʫʤʝʥʪʦʚ ʦʧʣʘʪʳ. ɽʩʣʠ ʜʦʚʝʩʪʠ ʝʝ ʜʦ ʣʦʛʠʯʝʩʢʦʛʦ ʟʘʚʝʨʰʝʥʠʷ 

ʠ ʨʘʟʨʘʙʦʪʘʪʴ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʘʪ ʩʚʦʙʦʜʥʫʶ ʢʦʥʚʝʨʪʘʮʠʶ ʣʶʙʳʭ ʪʦʢʝʥʦʚ, 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʦʙʱʝʡ ʢʨʠʧʪʦʚʘʣʶʪʝ ʜʣʷ ʦʙʤʝʥʘ ʤʦʞʝʪ ʠ ʦʪʧʘʩʪʴ. 

ʏʪʦʙʳ ʚʩʝ ʵʪʦ ʩʪʘʣʦ ʷʚʴʶ, ʧʦʥʘʜʦʙʠʪʩʷ ʤʦʱʥʘʷ ʢʦʤʧʴʶʪʝʨʥʘʷ ʧʨʦʛʨʘʤʤʘ, ʢʦʪʦʨʘʷ ʩʧʦʩʦʙʥʘ 

ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʩʦʟʜʘʚʘʪʴ ʨʳʥʢʠ ʠ ʛʝʥʝʨʠʨʦʚʘʪʴ ʧʝʨʝʢʨʝʩʪʥʫʶ ʦʮʝʥʢʫ ʣʶʙʳʭ ʜʚʫʭ 

ʚʝʱʝʡ. ʊʘʢʘʷ ʧʨʦʛʨʘʤʤʘ ʥʘʤ, ʥʘʧʨʠʤʝʨ, ʧʦʜʩʢʘʞʝʪ, ʟʘ ʩʢʦʣʴʢʦ ʪʦʢʝʥʦʚ Basic Attention ʤʦʞʥʦ 

ʧʨʠʦʙʨʝʩʪʠ ʧʨʘʚʦ ʥʘ ʪʨʝʪʴ ʢʘʨʪʠʥʳ ɼʞʝʢʩʦʥʘ ʇʦʣʣʦʢʘ. ʄʳ ʦʢʘʞʝʤʩʷ ʚ ʤʠʨʝ ʮʠʬʨʦʚʦʛʦ 

ʙʘʨʪʝʨʘ ð ʤʠʨʝ ʙʝʟ ʜʝʥʝʛ ʚ ʥʘʰʝʤ ʥʳʥʝʰʥʝʤ ʧʦʥʠʤʘʥʠʠ. 

ʍʦʪʷ ʵʪʠ ʧʣʘʥʳ ʤʦʛʫʪ ʧʦʢʘʟʘʪʴʩʷ ʫʪʦʧʠʯʝʩʢʠʤʠ, ʫʞʝ ʩʝʡʯʘʩ ʝʩʪʴ ʥʝʤʘʣʦ ʞʝʣʘʶʱʠʭ 

ʧʦʩʪʨʦʠʪʴ ʥʦʚʳʡ, ʘʣʴʪʝʨʥʘʪʠʚʥʳʡ ʤʠʨ. ʇʦ ʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ, ʚʩʝ ʥʘʰʠ ʤʘʪʝʨʠʘʣʴʥʳʝ ʘʢʪʠʚʳ 

(ʤʘʰʠʥʳ, ʜʦʤʘ, ʷʭʪʳ), ʨʘʚʥʦ ʢʘʢ ʠ ʥʝʤʘʪʝʨʠʘʣʴʥʳʝ ʚʨʦʜʝ ʙʨʝʥʜʦʚ, ʤʦʞʥʦ ʦʪʦʙʨʘʞʘʪʴ ʚ ʚʠʜʝ 

ʥʘʜʝʞʥʦ ʟʘʱʠʱʝʥʥʳʭ ʮʠʬʨʦʚʳʭ ʘʢʪʠʚʦʚ ʚ ʥʝʠʟʤʝʥʷʝʤʦʤ ʙʣʦʢʯʝʡʥ-ʨʝʝʩʪʨʝ, ʘ ʟʘʪʝʤ ʥʘʧʨʷʤʫʶ 

ʦʙʤʝʥʠʚʘʪʴ ʥʘ ʜʨʫʛʠʝ ʧʦʜʦʙʥʳʝ ʘʢʪʠʚʳ, ʫʩʪʘʥʘʚʣʠʚʘʷ ʮʝʥʫ ʩ ʧʦʤʦʱʴʶ ʩʝʪʠ ʠʟ ʤʠʣʣʠʘʨʜʦʚ 

ʧʦʢʫʧʘʪʝʣʝʡ ʠ ʧʨʦʜʘʚʮʦʚ. ʕʪʘ ʠʜʝʷ ʜʘʚʥʦ ʟʘʠʥʪʝʨʝʩʦʚʘʣʘ ʰʚʝʡʮʘʨʩʢʦʛʦ ʬʠʥʘʥʩʦʚʦʛʦ ʪʝʭʥʦʣʦʛʘ 

ʈʠʯʘʨʜʘ ʆʣʴʩʝʥʘ, ʯʴʠ ʩʦʦʙʨʘʞʝʥʠʷ ʤʳ ʧʨʠʚʦʜʠʣʠ ʚ ʢʦʥʮʝ ʢʥʠʛʠ çʕʧʦʭʘ ʢʨʠʧʪʦʚʘʣʶʪè. 

ʂʦ ʚʨʝʤʝʥʠ ʚʳʭʦʜʘ ʢʥʠʛʠ ʠʟ ʧʝʯʘʪʠ ʆʣʴʩʝʥ ʫʞʝ ʥʘʯʘʣ ʧʨʝʪʚʦʨʷʪʴ ʩʚʦʶ ʤʝʯʪʫ ʚ ʞʠʟʥʴ. ʆʪʯʘʩʪʠ 

ʩ ʧʦʤʦʱʴʶ ʪʦʢʝʥʦʚ ʦʥ ʩʦʙʨʘʣ 5 ʤʠʣʣʠʦʥʦʚ ʜʦʣʣʘʨʦʚ ʠ ʟʘʧʫʩʪʠʣ ʩʪʘʨʪʘʧ Lykke, ʯʴʷ ʟʘʜʘʯʘ ð 

çʨʘʟʨʘʙʦʪʘʪʴ ʦʮʝʥʦʯʥʦ-ʧʦʠʩʢʦʚʫʶ ʩʠʩʪʝʤʫ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʧʨʝʜʣʘʛʘʪʴ ʩʧʨʘʚʝʜʣʠʚʫʶ ʨʳʥʦʯʥʫʶ 

ʮʝʥʫ ʟʘ ʣʶʙʫʶ ʮʠʬʨʦʚʫʶ ʤʦʥʝʪʫ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʝʝ ʭʘʨʘʢʪʝʨʘè [35]. ɹʫʜʫʯʠ ʫʚʝʨʝʥʥʳʤ, ʯʪʦ 

ʧʨʦʙʣʝʤʘ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʙʣʦʢʯʝʡʥʦʚ ʪʘʢ ʠʣʠ ʠʥʘʯʝ ʨʝʰʠʪʩʷ, ʆʣʴʩʝʥ ʫʙʝʞʜʝʥ, ʯʪʦ ʦʪʢʨʳʪʳʝ 

ʜʘʥʥʳʝ ʠ ʩʚʦʙʦʜʥʳʝ ʦʪ ʧʦʩʨʝʜʥʠʢʦʚ ʨʳʥʢʠ ʥʘ ʦʩʥʦʚʝ ʙʣʦʢʯʝʡʥʘ ʧʦʟʚʦʣʷʪ ʩʦʚʝʨʰʘʪʴ ʣʶʙʳʝ 

ʪʨʘʥʟʘʢʮʠʠ ʮʠʬʨʦʚʳʭ ʘʢʪʠʚʦʚ ʩ ʥʫʣʝʚʦʡ ʢʦʤʠʩʩʠʝʡ. ʇʦʵʪʦʤʫ ʦʥ ʥʘʤʝʨʝʚʘʝʪʩʷ ʨʘʟʚʝʨʥʫʪʴ ʥʘ 

ʦʪʣʘʞʝʥʥʦʤ ʥʦʚʦʤ ʨʳʥʢʝ ʩʝʪʴ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʭ ʢʦʤʧʴʶʪʝʨʠʟʦʚʘʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʜʣʷ 

ʪʦʨʛʦʚʣʠ. ʇʦʜʦʙʥʦ ʪʨʝʡʜʝʨʘʤ ʩ ʋʦʣʣ-ʩʪʨʠʪ, ʦʥʠ ʙʫʜʫʪ çʩʦʟʜʘʚʘʪʴ ʨʳʥʢʠè, ʦʙʝʩʧʝʯʠʚʘʷ 

ʬʠʥʘʥʩʦʚʫʶ ʣʠʢʚʠʜʥʦʩʪʴ ʣʶʙʳʤ ʧʘʨʘʤ ʪʦʢʝʥʦʚ: ʧʨʦʜʘʚʘʪʴ ʦʜʥʠ, ʧʦʢʫʧʘʪʴ ʜʨʫʛʠʝ. ʊʘʢ ʯʪʦ, ʝʩʣʠ 

ʥʘʡʜʝʪʩʷ ʞʝʣʘʶʱʠʡ ʦʙʤʝʥʷʪʴ ʩʦʪʥʶ ʪʦʢʝʥʦʚ ʥʘ ʪʨʝʪʴ ʢʘʨʪʠʥʳ ʇʦʣʣʦʢʘ, ʦʥ ʩʤʦʞʝʪ ʙʳʪʴ ʫʚʝʨʝʥ, 

ʯʪʦ ʧʣʘʪʠʪ ʨʘʟʫʤʥʫʶ ʨʳʥʦʯʥʫʶ ʮʝʥʫ. 
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ʄ  rʢʘʢ ʬʠʥʘʥʩʦʚʳʝ ʞʫʨʥʘʣʠʩʪʳ ʩʣʠʰʢʦʤ ʭʦʨʦʰʦ ʟʥʘʢʦʤʳ ʩ ʫʣʦʚʢʘʤʠ ʢʨʫʧʥʳʭ ʙʘʥʢʦʚ, 

ʢʦʪʦʨʳʝ ʥʘʤʝʨʝʥʥʦ ʜʝʣʘʶʪ ʮʝʥʦʚʳʝ ʤʝʭʘʥʠʟʤʳ ʥʝʧʨʦʟʨʘʯʥʳʤʠ, ʯʪʦʙʳ ʵʢʩʧʣʫʘʪʠʨʦʚʘʪʴ 

ʠʥʚʝʩʪʦʨʦʚ. ʇʦʵʪʦʤʫ ʥʘʤ ʩ ʪʨʫʜʦʤ ʚʝʨʠʪʩʷ, ʯʪʦ ʪʘʢʘʷ ʠʟʦʱʨʝʥʥʘʷ ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʙʳʪʴ ʚʳʛʦʜʥʦʡ 

ʠ ʵʬʬʝʢʪʠʚʥʦʡ. ʆʜʥʘʢʦ ʆʣʴʩʝʥ ʫʚʝʨʷʝʪ, ʯʪʦ ʝʛʦ çʨʳʥʦʯʥʳʤ ʙʦʪʘʤè ʥʝʦʙʷʟʘʪʝʣʴʥʦ 

ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʣʶʜʦʝʜʩʢʠʭ ʧʨʘʚʠʣ ʋʦʣʣ-ʩʪʨʠʪ, ʯʪʦʙʳ ʧʨʠʥʦʩʠʪʴ ʧʨʠʙʳʣʴ. ʄʘʰʠʥʳ ʙʫʜʫʪ 

ʚʧʦʣʥʝ ʧʨʦʟʨʘʯʥʳʤ ʦʙʨʘʟʦʤ ʟʘʨʘʙʘʪʳʚʘʪʴ ʥʘ ʝʩʪʝʩʪʚʝʥʥʳʭ ʢʨʘʪʢʦʩʨʦʯʥʳʭ ʢʦʣʝʙʘʥʠʷʭ ʨʳʥʢʘ, 

ʯʪʦ ʩʪʘʥʝʪ ʚʦʟʤʦʞʥʳʤ ʟʘ ʩʯʝʪ ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʙʣʦʢʯʝʡʥ-ʩʨʝʜʳ ʠ ʥʠʟʢʦʡ ʩʪʦʠʤʦʩʪʠ 

ʪʨʘʥʟʘʢʮʠʡ. ʇʦ ʩʣʦʚʘʤ ʆʣʴʩʝʥʘ, ʚ ʵʪʦʡ ʧʨʦʟʨʘʯʥʦʡ, ʩʚʦʙʦʜʥʦʡ ʦʪ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʠʩʪʝʤʝ 

ʣʠʢʚʠʜʥʦʩʪʴ ʙʫʜʝʪ ʙʝʩʧʣʘʪʥʦʡ. çɺʝʜʴ ʚ ʧʨʠʨʦʜʝ ʧʯʝʣʝ ʥʝ ʥʫʞʥʦ ʧʣʘʪʠʪʴ ʟʘ ʥʝʢʪʘʨ. ʆʥʘ ʧʨʦʩʪʦ 

ʩʘʜʠʪʩʷ ʥʘ ʮʚʝʪʦʢ ʠ ʟʘʦʜʥʦ ʦʧʳʣʷʝʪ ʝʛʦ. ɸ ʵʬʬʝʢʪʠʚʥʘʷ ʙʠʟʥʝʩ-ʤʦʜʝʣʴ ð ʪʘ, ʛʜʝ ʝʩʪʴ ʧʠʱʝʚʘʷ 

ʮʝʧʦʯʢʘè. 

ʋʪʦʧʠʷ? ʂʦʥʝʯʥʦ. ɺʦʟʤʦʞʥʦ ʣʠ ʵʪʦ? ʂʪʦ ʟʥʘʝʪ. ʇʨʠʤʝʯʘʪʝʣʝʥ ʩʘʤ ʬʘʢʪ, ʯʪʦ ʣʶʜʠ ʩ ʛʣʫʙʦʢʠʤ 

ʧʦʥʠʤʘʥʠʝʤ ʨʳʥʢʘ ʠ ʪʝʭʥʦʣʦʛʠʡ ʩʦʙʠʨʘʶʪ ʩʨʝʜʩʪʚʘ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʩʠʩʪʝʤ, ʢʦʪʦʨʳʝ ʩʜʝʣʘʶʪ 

ʜʝʥʴʛʠ ʠʟʣʠʰʥʠʤʠ. ʇʦʭʦʞʠʝ (ʭʦʪʷ ʠ ʤʝʥʝʝ ʩʪʨʦʡʥʳʝ, ʯʝʤ ʫ Lykke) ʢʦʥʮʝʧʮʠʠ ʩʚʦʙʦʜʥʦʛʦ 

ʦʙʤʝʥʘ ʘʢʪʠʚʘʤʠ ʙʝʟ ʧʦʤʦʱʠ ʧʨʠʚʳʯʥʳʭ ʜʝʥʝʛ ʚʦʟʥʠʢʘʶʪ ʫ ʤʥʦʛʠʭ ʵʢʩʧʝʨʪʦʚ, ʟʘʥʷʪʳʭ 

ʧʨʦʙʣʝʤʦʡ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʨʝʝʩʪʨʦʚ. ʅʘʧʨʠʤʝʨ, ʚ ʣʘʙʦʨʘʪʦʨʠʷʭ ʢʦʤʧʘʥʠʠ Ripple ʠʜʝʪ ʨʘʙʦʪʘ ʥʘʜ 

ʧʨʦʝʢʪʦʤ Interledger, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʟʘʢʣʶʯʘʪʴ ʜʚʫʩʪʦʨʦʥʥʠʝ ʩʦʛʣʘʰʝʥʠʷ ʥʘ ʦʩʥʦʚʝ 

ʩʤʘʨʪ-ʢʦʥʪʨʘʢʪʦʚ ʩ ʪʝʤ, ʯʪʦʙʳ ʦʙʤʝʥʠʚʘʪʴʩʷ ʘʢʪʠʚʘʤʠ ʠʟ ʜʚʫʭ ʦʪʜʝʣʴʥʳʭ ʨʝʝʩʪʨʦʚ ð ʦʪʢʨʳʪʳʭ 

ʠʣʠ ʟʘʢʨʳʪʳʭ [36]. ʊʝʤ ʚʨʝʤʝʥʝʤ ʢʦʤʧʘʥʠʷ Tendermint ʫʞʝ ʧʨʝʜʩʪʘʚʠʣʘ ʧʨʦʪʦʢʦʣ 

ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʧʦʜ ʥʘʟʚʘʥʠʝʤ Cosmos, ʢʦʪʦʨʳʡ ʨʘʟʨʘʙʦʪʯʠʢʠ ʦʧʠʩʳʚʘʶʪ ʢʘʢ ʥʦʚʳʡ çʠʥʪʝʨʥʝʪ 

ʙʣʦʢʯʝʡʥʦʚè [37]. ʋ ʢʦʤʧʘʥʠʠ Web 3 Foundation ʝʩʪʴ ʧʦʭʦʞʘʷ ʠʜʝʷ ð çʧʘʨʘʯʝʡʥè Polkadot. ɽʱʝ 

ʦʜʥʦ ʠʥʪʝʨʝʩʥʦʝ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʤʦʞʝʪ ʨʦʜʠʪʴʩʷ ʠʟ ʧʨʦʝʢʪʘ ʩʘʡʜʯʝʡʥʦʚ 

ʢʦʤʧʘʥʠʠ Blockstream ʠʣʠ ʥʘʭʦʜʦʢ ʊʘʜʜʝʫʩʘ ɼʨʠʡʷ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʨʦʪʦʢʦʣʫ Lightning Network 

ʩʦʚʝʨʰʘʪʴ ʪʨʘʥʟʘʢʮʠʠ ʤʝʞʜʫ ʨʘʟʥʳʤʠ ʨʝʝʩʪʨʘʤʠ. ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʚ ʙʫʜʫʱʝʤ ʫ ʥʘʩ ʥʝ 

ʦʩʪʘʥʝʪʩʷ çʚʘʣʶʪʳ ˉ 1è, ʙʫʜʴ ʪʦ ʙʠʪʢʦʠʥ ʠʣʠ ʜʦʣʣʘʨ. 

ʊʦʢʝʥʳ ʨʝʧʫʪʘʮʠʠ 
ʀʜʝʷ ʮʠʬʨʦʚʦʡ ʩʠʩʪʝʤʳ ʮʝʥʥʦʩʪʝʡ ʩ ʨʘʟʥʦʨʦʜʥʳʤʠ ʘʢʪʠʚʘʤʠ ʧʦʨʦʞʜʘʝʪ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʦ ʤʠʨʝ, ʛʜʝ ʚ ʪʦʢʝʥʳ ʤʦʞʥʦ ʢʦʥʚʝʨʪʠʨʦʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʤʘʪʝʨʠʘʣʴʥʫʶ ʩʦʙʩʪʚʝʥʥʦʩʪʴ, ʥʦ ʠ 

ʥʝʤʘʪʝʨʠʘʣʴʥʦʝ ʜʦʩʪʦʷʥʠʝ ʚʨʦʜʝ ʙʨʝʥʜʘ ʠʣʠ ʣʠʯʥʦʡ ʨʝʧʫʪʘʮʠʠ. ʌʘʢʪʠʯʝʩʢʠ ʧʨʦʮʝʩʩ 

ʢʦʥʚʝʨʪʘʮʠʠ ʫʞʝ ʠʜʝʪ. 

ʈʷʜ ʩʪʘʨʪʘʧʦʚ ð ʥʘʧʨʠʤʝʨ, ʢʦʤʧʘʥʠʷ Loyyal ʠʟ ʆɸʕ ð ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʥʘ ʦʩʥʦʚʝ ʙʣʦʢʯʝʡʥʘ 

ʥʦʚʫʶ ʩʠʩʪʝʤʫ ʚʦʟʥʘʛʨʘʞʜʝʥʠʷ ʟʘ ʧʦʪʨʝʙʠʪʝʣʴʩʢʫʶ ʣʦʷʣʴʥʦʩʪʴ ʩ ʢʦʥʚʝʨʪʠʨʫʝʤʳʤʠ ʙʘʣʣʘʤʠ 

ʠ ʙʦʥʫʩʘʤʠ. ɽʩʣʠ ʩʝʡʯʘʩ, ʩʢʘʞʝʤ, ʧʦʢʫʧʘʷ ʣʝʢʘʨʩʪʚʘ ʚ ʤʝʩʪʥʦʡ ʘʧʪʝʢʝ, ʚʳ ʤʦʞʝʪʝ ʧʦʪʨʘʪʠʪʴ 

ʥʘʢʦʧʣʝʥʥʳʝ ʙʘʣʣʳ ʪʦʣʴʢʦ ʚ ʪʦʡ ʞʝ ʩʝʪʠ ʘʧʪʝʢ, ʪʦ ʪʦʢʝʥʳ Loyyal ʤʦʞʥʦ ʦʙʤʝʥʷʪʴ ʥʘ ʜʨʫʛʠʝ 

ʪʦʢʝʥʳ ʠʣʠ ʥʘ ʜʝʥʴʛʠ. ɺʳ ʩʧʨʦʩʠʪʝ, ʧʦʯʝʤʫ ʧʨʦʜʘʚʮʳ ʧʦʟʚʦʣʷʶʪ ʢʣʠʝʥʪʘʤ ʵʪʦ ʜʝʣʘʪʴ? ʇʝʪʝʨ 

ʈʝʡʰʝʣʴ, ʛʣʘʚʘ ʙʝʨʣʠʥʩʢʦʡ ʢʦʤʧʘʥʠʠ Leondrino Exchange, ʢʦʪʦʨʘʷ ʨʘʟʨʘʙʘʪʳʚʘʝʪ ʠ ʧʨʦʜʘʝʪ 

ʙʨʝʥʜʦʚʳʝ ʪʦʢʝʥʳ, ʧʦʷʩʥʷʝʪ: çʉʪʦʠʤʦʩʪʴ ʪʦʢʝʥʘ ð ʦʯʝʥʴ ʪʦʯʥʘʷ, ʧʦʤʠʥʫʪʥʘʷ ʤʝʨʘ ʫʩʧʝʭʘ 

ʚʘʰʝʛʦ ʙʨʝʥʜʘ ʥʘ ʨʳʥʢʝ. ʈʘʟʫʤʥʳʡ ʠ ʘʢʪʠʚʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʝ ʢʘʢ ʚʘʞʥʳʡ 

ʠʥʜʠʢʘʪʦʨ ʠ ʩʪʠʤʫʣ ʢ ʨʘʟʚʠʪʠʶè [38]. 

ɸ ʢʘʢ ʥʘʩʯʝʪ ʣʠʯʥʦʡ ʨʝʧʫʪʘʮʠʠ? ʉʪʘʨʪʘʧ TokenStars ʧʣʘʥʠʨʫʝʪ ʧʝʨʝʚʝʩʪʠ ʚ ʪʦʢʝʥʳ ʪʦʪ 

ʢʘʧʠʪʘʣ ʠʟʚʝʩʪʥʦʩʪʠ, ʢʦʪʦʨʳʤ ʦʙʣʘʜʘʶʪ ʟʚʝʟʜʳ [39]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʘʥʘʪʳ ʩʤʦʛʫʪ ʧʨʠʦʙʨʝʩʪʠ, 

ʥʘʧʨʠʤʝʨ, çʢʫʩʦʯʝʢè ʈʦʜʞʝʨʘ ʌʝʜʝʨʝʨʘ. ʅʦ ʯʪʦ ʞʝ ʪʦʛʜʘ ʜʝʣʘʪʴ ʧʘʨʠʢʤʘʭʝʨʘʤ, ʶʨʠʩʪʘʤ, 

ʩʪʨʦʠʪʝʣʷʤ? ɺʩʝ ʣʠ ʧʨʦʬʝʩʩʠʦʥʘʣʳ ʩʤʦʛʫʪ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʪʦʢʝʥʘʤʠ, ʯʪʦʙʳ ʤʦʥʝʪʠʟʠʨʦʚʘʪʴ 

ʩʚʦʡ ʪʘʣʘʥʪ? ɺʦʟʤʦʞʥʦ, ʢʦʛʜʘ-ʥʠʙʫʜʴ ʥʝ ʪʦʣʴʢʦ ʩʦʪʨʫʜʥʠʢʠ ʩʬʝʨʳ ʫʩʣʫʛ, ʥʦ ʠ ʚʦʦʙʱʝ ʣʶʙʦʡ 

ʠʟ ʥʘʩ ʩʤʦʞʝʪ ʚʳʩʪʘʚʠʪʴ ʩʚʦʶ ʨʝʧʫʪʘʮʠʶ ʜʣʷ ʦʮʝʥʢʠ ʥʘ ʨʳʥʦʯʥʦʡ ʦʩʥʦʚʝ. ʂʘʞʜʳʡ ʯʝʣʦʚʝʢ ʩʘʤ 

ʧʦ ʩʝʙʝ ʩʪʘʥʝʪ ʮʝʥʥʳʤ ʘʢʪʠʚʦʤ. 

ɹʝʟʫʩʣʦʚʥʦ, ʧʦʜʦʙʥʳʝ ʠʜʝʠ ʧʦʨʦʞʜʘʶʪ ʥʝ ʪʦʣʴʢʦ ʥʘʜʝʞʜʳ, ʥʦ ʠ ʤʨʘʯʥʳʝ ʘʥʪʠʫʪʦʧʠʠ ʦ ʪʦʤ, 

ʯʪʦ ʚ ʦʜʠʥ ʧʨʝʢʨʘʩʥʳʡ ʜʝʥʴ ʥʘʰʘ ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʦʢʦʨʤʠʪʴ ʩʝʤʴʶ ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʦʪ ʯʫʞʦʡ 

ʧʨʝʜʚʟʷʪʦʡ ʦʮʝʥʢʠ ʥʘʰʝʡ ʨʝʧʫʪʘʮʠʠ. ʏʪʦ ʝʩʣʠ ʦʙʱʝʩʪʚʦ ʩʪʘʥʝʪ ʝʱʝ ʙʦʣʝʝ ʫʷʟʚʠʤʦ ʜʣʷ ʪʠʨʘʥʠʠ 

ʤʘʩʩ ð ʥʘʧʨʠʤʝʨ, ʦʨʜʳ ʬʘʥʘʪʦʚ ʢʠʥʫʪʩʷ ʨʘʩʢʫʧʘʪʴ ʧʝʨʩʦʥʘʣʴʥʳʝ ʪʦʢʝʥʳ ʂʵʪʠ ʇʝʨʨʠ ʠʣʠ 

ɼʞʘʩʪʠʥʘ ɹʠʙʝʨʘ, ʠʛʥʦʨʠʨʫʷ ʧʨʠ ʵʪʦʤ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ? ʊʝʤ ʥʝ ʤʝʥʝʝ ʧʨʠ ʘʜʝʢʚʘʪʥʦʡ ʩʠʩʪʝʤʝ 

ʧʦʦʱʨʝʥʠʡ, ʚʩʪʨʦʝʥʥʦʡ ʚ ʘʣʛʦʨʠʪʤ ʫʧʨʘʚʣʝʥʠʷ ʪʦʢʝʥʘʤʠ, ʫ ʥʘʩ ʝʩʪʴ ʰʘʥʩ ʧʨʝʚʨʘʪʠʪʴ ʵʪʫ ʤʦʜʝʣʴ 

ʚ ʥʝʯʪʦ ʙʦʣʝʝ ʮʝʥʥʦʝ ð ʜʠʩʮʠʧʣʠʥʠʨʫʶʱʠʡ ʨʳʥʦʯʥʳʡ ʤʝʭʘʥʠʟʤ, ʢʦʪʦʨʳʡ ʛʘʨʘʥʪʠʨʫʝʪ 

ʧʨʦʟʨʘʯʥʦʩʪʴ ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ. ɺ ʵʧʦʭʫ, ʢʦʛʜʘ ʧʦʣʠʪʠʢʠ ʩʘʤʦʛʦ ʚʳʩʦʢʦʛʦ ʨʘʥʛʘ ʟʘʧʨʦʩʪʦ 
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ʪʦʨʛʫʶʪ çʘʣʴʪʝʨʥʘʪʠʚʥʳʤʠ ʬʘʢʪʘʤʠè, ʘ ʫʯʝʥʳʝ ʫʞʝ ʦʪʢʨʳʪʦ ʛʦʚʦʨʷʪ ʦʙ çʦʙʱʝʩʪʚʝ ʧʦʩʪʧʨʘʚʜʳè, 

ʩʦʟʜʘʥʠʝ ʤʘʰʠʥʳ ʧʨʘʚʜʳ, ʢʦʪʦʨʘʷ ʩʤʦʞʝʪ ʧʦ ʜʦʩʪʦʠʥʩʪʚʫ ʚʦʟʥʘʛʨʘʜʠʪʴ ʯʝʩʪʥʦʩʪʴ, ʚʳʛʣʷʜʠʪ 

ʚʝʩʴʤʘ ʟʘʤʘʥʯʠʚʦ. 

ɹʣʦʢʯʝʡʥ-ʩʪʘʨʪʘʧ Augur ʫʞʝ ʠʩʩʣʝʜʫʝʪ ʧʦʜʦʙʥʳʝ ʠʜʝʠ. ʂʦʤʧʘʥʠʷ ʩʦʟʜʘʣʘ ʥʘ ʧʣʘʪʬʦʨʤʝ 

ʕʬʠʨʠʫʤ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʡ ʢʨʠʧʪʦʚʘʣʶʪʥʳʡ ʨʳʥʦʢ ʧʨʦʛʥʦʟʦʚ, ʛʜʝ ʢʘʞʜʳʡ ʫʯʘʩʪʥʠʢ ʤʦʞʝʪ 

ʩʜʝʣʘʪʴ ʩʪʘʚʢʫ ʥʘ ʠʩʭʦʜ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʩʦʙʳʪʠʷ, ʧʨʠʯʝʤ ʨʝʟʫʣʴʪʘʪ ʟʘʚʠʩʠʪ ʦʪ ʧʦʜʪʚʝʨʞʜʝʥʠʷ 

ʩʦ ʩʪʦʨʦʥʳ ʦʧʨʝʜʝʣʝʥʥʳʭ ʣʠʮ. ʇʦʜʪʚʝʨʞʜʘʶʱʘʷ ʩʪʦʨʦʥʘ ʩʪʘʚʠʪ ʥʘ ʢʦʥ ʩʚʦʠ ʨʝʧʫʪʘʮʠʦʥʥʳʝ 

ʪʦʢʝʥʳ ʠ ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʛʦʚʦʨʠʪ ʧʨʘʚʜʫ. ɽʩʣʠ ʙʦʣʴʰʠʥʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʦʛʣʘʩʥʦ, ʯʪʦ ʧʨʘʚʜʘ 

ʠʤʝʥʥʦ ʪʘʢʦʚʘ, ʩʠʩʪʝʤʘ ʚʦʟʚʨʘʱʘʝʪ ʪʦʢʝʥʳ ʠ ʚʳʧʣʘʯʠʚʘʝʪ ʜʝʥʝʞʥʦʝ ʚʦʟʥʘʛʨʘʞʜʝʥʠʝ. ɽʩʪʴ ʨʠʩʢ, 

ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʩʤʦʞʝʪ ʟʘʩʪʘʚʠʪʴ ʩʠʩʪʝʤʫ ʠʛʨʘʪʴ ʧʨʦʪʠʚ çʧʨʦʜʘʚʮʦʚ ʠʩʪʠʥʳè, ʦʜʥʘʢʦ ʜʣʷ 

ʧʦʦʱʨʝʥʠʷ ʯʝʩʪʥʦʩʪʠ ʩ ʦʙʝʠʭ ʩʪʦʨʦʥ ʩʫʱʝʩʪʚʫʶʪ ʠ ʜʨʫʛʠʝ ʙʦʥʫʩʳ ʠ ʚʳʧʣʘʪʳ. ɺ ʩʪʘʪʴʝ ʜʣʷ 

ʞʫʨʥʘʣʘ Wired ʂʝʡʜ ʄʝʪʮ ʨʘʩʩʫʞʜʘʝʪ ʦ ʙʫʜʫʱʝʤ ʵʪʦʛʦ ʧʨʦʝʢʪʘ ʠ ʧʨʠʭʦʜʠʪ ʢ ʚʳʚʦʜʫ, ʯʪʦ 

ʙʣʘʛʦʜʘʨʷ ʝʤʫ ʤʦʛʣʠ ʙʳ ʧʦʷʚʠʪʴʩʷ ʩʧʝʮʠʘʣʴʥʳʝ çʧʨʦʚʝʨʦʯʥʳʝ ʢʦʤʠʩʩʠʠè, ʢʦʪʦʨʳʝ ʣʠʙʦ 

ʧʦʜʪʚʝʨʞʜʘʣʠ, ʣʠʙʦ ʦʧʨʦʚʝʨʛʘʣʠ ʙʳ ʟʘʷʚʣʝʥʠʷ ʧʦʣʠʪʠʢʦʚ; ʟʘ ʧʦʜʦʙʥʫʶ ʫʩʣʫʛʫ, ʧʦʞʘʣʫʡ, 

ʦʭʦʪʥʦ ʙʳ ʧʣʘʪʠʣʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʘʛʝʥʪʩʪʚʘ [40]. ʅʘʤ ʙʳ ʦʯʝʥʴ ʧʨʠʛʦʜʠʣʘʩʴ ʩʠʩʪʝʤʘ, 

ʚ ʢʦʪʦʨʦʡ ʤʘʪʝʨʠʘʣʴʥʘʷ ʚʳʛʦʜʘ ʩʦʚʧʘʜʘʝʪ ʩ ʧʦʪʨʝʙʥʦʩʪʴʶ ʚ ʧʨʘʚʜʝ, ð ʝʩʣʠ, ʢʦʥʝʯʥʦ, ʪʘʢʫʶ 

ʩʠʩʪʝʤʫ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʤʦʞʥʦ ʩʦʟʜʘʪʴ. 

ʅʘ ʧʫʪʠ ʢ ʵʢʦʥʦʤʠʢʝ ʪʦʢʝʥʦʚ 
ʈʘʩʩʫʞʜʘʷ ʦ ʪʦʤ, ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʪʦʢʝʥʳ ʤʦʛʫʪ ʧʦʦʱʨʠʪʴ ʥʘʩ ʟʘ ʯʝʩʪʥʦʩʪʴ ʠ ʦʪʢʨʳʪʦʩʪʴ, 

ʘ ʪʘʢʞʝ ʧʦʤʦʯʴ ʩʦʭʨʘʥʠʪʴ ʦʙʱʝʩʪʚʝʥʥʳʝ ʙʣʘʛʘ, ʥʝʣʴʟʷ ʥʝ ʟʘʜʘʪʴʩʷ ʚʦʧʨʦʩʦʤ: ʧʦʤʦʛʫʪ ʣʠ ʪʦʢʝʥʳ 

ʚ ʙʦʨʴʙʝ ʩ ʩʘʤʦʡ ʩʝʨʴʝʟʥʦʡ ʫʛʨʦʟʦʡ, ʥʘʚʠʩʰʝʡ ʥʘʜ ʥʘʤʠ? 

ʀʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ ð ʥʘʠʙʦʣʴʰʘʷ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʯʝʣʦʚʝʯʝʩʪʚʘ. ʕʨʠʢ ʄʠʣʣʝʨ ʚʳʜʚʠʥʫʣ 

ʠʜʝʶ, ʢʘʢ ʝʝ ʧʨʝʜʦʪʚʨʘʪʠʪʴ. ʄʠʣʣʝʨ ð ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴ ʠ ʚʝʥʯʫʨʥʳʡ ʠʥʚʝʩʪʦʨ 

ʠʟ ʃʦʩ-ɸʥʜʞʝʣʝʩʘ; ʨʘʙʦʪʘʣ ʚ ɻʦʣʣʠʚʫʜʝ, ʚʢʣʘʜʳʚʘʣʩʷ ʚ ʧʝʨʚʳʝ ʜʦʪʢʦʤʳ ʠ ʩʳʛʨʘʣ ʚʘʞʥʫʶ ʨʦʣʴ ʚ 

ʨʘʟʨʘʙʦʪʢʝ çʫʤʥʳʭè ʦʯʢʦʚ Snapchat. ʊʝʧʝʨʴ ʦʥ ʤʝʯʪʘʝʪ çʪʦʢʝʥʠʟʠʨʦʚʘʪʴè ʤʠʨ ʩ ʧʦʤʦʱʴʶ 

ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʬʦʥʜʘ CoinCircle. ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʄʠʣʣʝʨ ʠ ʝʛʦ ʧʘʨʪʥʝʨʳ ʩʬʦʨʤʫʣʠʨʦʚʘʣʠ 

ʧʦʥʷʪʠʝ çʵʢʦʥʦʤʠʢʠ ʢʨʠʧʪʦʵʬʬʝʢʪʘè (crypto-impact-economics). 

ʀʩʭʦʜʷ ʠʟ ʵʪʦʡ ʢʦʥʮʝʧʮʠʠ, ʢʦʤʘʥʜʘ ʄʠʣʣʝʨʘ, ʢʫʜʘ ʚʭʦʜʷʪ ʧʨʦʬʝʩʩʦʨ ʵʢʦʥʦʤʠʢʠ 

ʠʟ ʂʘʣʠʬʦʨʥʠʡʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ɹʭʘʛʚʘʥ ʏʦʫʜʭʨʠ ʠ ʩʧʝʮʠʘʣʠʩʪ ʧʦ ʦʭʨʘʥʝ ʚʦʜ ʄʠʨʦʚʦʛʦ 

ʦʢʝʘʥʘ ɻʨʝʛʦʨʠ ʉʪʦʫʥ, ʨʘʟʨʘʙʦʪʘʣʘ ʜʚʘ ʩʧʝʮʠʘʣʴʥʳʭ ʪʦʢʝʥʘ ð Ocean Health Coin ʠ Climate 

Coin, ð ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʨʘʩʧʨʝʜʝʣʷʪʴʩʷ ʤʝʞʜʫ ʚʘʞʥʝʡʰʠʤʠ ʠʥʩʪʘʥʮʠʷʤʠ ʚ ʩʬʝʨʝ ʦʭʨʘʥʳ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ: ʢʦʨʧʦʨʘʮʠʷʤʠ, ʧʨʘʚʠʪʝʣʴʩʪʚʘʤʠ, ʧʦʪʨʝʙʠʪʝʣʷʤʠ, 

ʥʝʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʤʠ ʠ ʙʣʘʛʦʪʚʦʨʠʪʝʣʴʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ [41]. ʆʥʠ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʤʦʛʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʦʢʝʥʳ ʜʣʷ ʦʧʣʘʪʳ ʨʷʜʘ ʧʨʦʛʨʘʤʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʫʛʣʝʨʦʜʥʳʤʠ ʢʚʦʪʘʤʠ ʠ 

ʫʤʝʥʴʰʝʥʠʝʤ ʚʳʙʨʦʩʘ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ ʪʘʢʞʝ ʩʦʟʜʘʪʴ ʨʝʟʝʨʚ ʪʦʢʝʥʦʚ 

ʠ ʧʝʨʝʜʘʪʴ ʝʛʦ ʧʦʜ ʢʦʥʪʨʦʣʴ ɺʩʝʤʠʨʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʬʦʨʫʤʘ, ʯʪʦʙʳ ʚʨʫʯʥʫʶ ʫʧʨʘʚʣʷʪʴ 

ʩʪʦʠʤʦʩʪʴʶ ʵʪʦʡ ʚʘʣʶʪʳ. ʉʫʪʴ ʠʜʝʠ ð ʚ ʙʝʟʚʦʟʚʨʘʪʥʦʤ ʫʥʠʯʪʦʞʝʥʠʠ ʯʘʩʪʠ ʨʝʟʝʨʚʘ ʚʩʷʢʠʡ ʨʘʟ, 

ʢʦʛʜʘ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʥʘʫʯʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʙʫʜʫʪ ʜʦʢʣʘʜʳʚʘʪʴ ʦ ʜʦʩʪʠʛʥʫʪʦʤ ʧʨʦʛʨʝʩʩʝ 

ʚ ʙʦʨʴʙʝ ʩ ʟʘʛʨʷʟʥʝʥʠʝʤ ʠ ʚʳʙʨʦʩʘʤʠ ʫʛʣʝʨʦʜʘ. ʋʥʠʯʪʦʞʝʥʠʝ ʪʦʢʝʥʦʚ ʩ ʧʦʤʦʱʴʶ 

ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ ʩʦʟʜʘʩʪ ʠʭ ʜʝʬʠʮʠʪ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʚʳʩʠʪ ʮʝʥʥʦʩʪʴ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʫ ʚʣʘʜʝʣʴʮʝʚ ʧʦʷʚʠʪʩʷ ʩʪʠʤʫʣ ʜʝʡʩʪʚʦʚʘʪʴ ʚ ʠʥʪʝʨʝʩʘʭ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʩʝʡʯʘʩ, ʘ ʥʝ 

ʚ ʦʪʜʘʣʝʥʥʦʤ ʙʫʜʫʱʝʤ. 

ʉʣʦʞʥʦ ʧʨʝʜʩʢʘʟʘʪʴ, ʩʨʘʙʦʪʘʝʪ ʣʠ ʵʪʘ ʠʜʝʷ. ʆʜʥʘʢʦ ʚ ʥʝʡ ʝʩʪʴ ʥʝʯʪʦ ʥʦʚʦʝ ʠ ʩʚʝʞʝʝ ð 

ʩʪʨʝʤʣʝʥʠʝ ʥʘʧʨʷʤʫʶ ʦʙʨʘʪʠʪʴʩʷ ʢ ʠʩʪʠʥʥʦʡ ʧʨʦʙʣʝʤʝ, ʢʦʪʦʨʘʷ ʩʪʦʠʪ ʟʘ ʥʘʰʝʡ ʥʝʩʧʦʩʦʙʥʦʩʪʴʶ 

ʦʙʫʟʜʘʪʴ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ, ð ʘ ʠʤʝʥʥʦ ʩʪʦʣʢʥʦʚʝʥʠʶ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠʥʪʝʨʝʩʦʚ. 

ʄʥʦʛʠʝ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ð ʥʘʧʨʠʤʝʨ, ʘʜʤʠʥʠʩʪʨʘʮʠʷ ʊʨʘʤʧʘ ð ʜʦ ʩʠʭ ʧʦʨ ʦʩʪʘʶʪʩʷ ʟʘʣʦʞʥʠʢʘʤʠ 

ʜʦʙʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʯʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʠʤ ʚʩʝʨʴʝʟ ʟʘʥʷʪʴʩʷ ʚʦʧʨʦʩʘʤʠ ʵʢʦʣʦʛʠʠ. ʊʘʢ 

ʧʦʯʝʤʫ ʙʳ ʥʝ ʦʙʦʡʪʠ ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʡ ʫʨʦʚʝʥʴ ʠ ʥʝ ʩʤʝʥʠʪʴ ʧʦʣʠʪʠʢʫ ʩ ʧʦʤʦʱʴʶ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʨʳʯʘʛʦʚ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʬʠʥʘʥʩʦʚʳʝ ʧʦʪʦʢʠ? 

ɺ ʧʝʯʘʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ ʥʘʰʝʡ ʧʣʘʥʝʪʳ ʧʨʝʞʜʝ ʚʩʝʛʦ ʧʦʚʠʥʥʦ ʥʳʥʝʰʥʝʝ ʫʩʪʨʦʡʩʪʚʦ 

ʛʣʦʙʘʣʴʥʦʛʦ ʢʘʧʠʪʘʣʠʟʤʘ, ʧʨʠ ʢʦʪʦʨʦʤ ʜʝʥʴʛʠ ʩʪʘʣʠ ʥʝ ʧʨʦʩʪʦ ʩʨʝʜʩʪʚʦʤ ʦʙʤʝʥʘ, ʘ ʬʝʪʠʰʝʤ, 

ʩʪʘʪʫʩʥʳʤ ʩʠʤʚʦʣʦʤ, ʧʨʠʟʚʘʥʥʳʤ ʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʚʣʘʩʪʴ ʠ ʩʠʣʫ. ʈʘʜʠ ʙʫʜʫʱʠʭ ʧʦʢʦʣʝʥʠʡ 

ʤ  rʜʦʣʞʥʳ ʭʦʪʷ ʙʳ ʧʦʧʳʪʘʪʴʩʷ ʧʝʨʝʢʨʦʠʪʴ ʩʠʩʪʝʤʫ ʠ ʥʘʚʝʩʪʠ ʧʦʨʷʜʦʢ ʥʘ ʟʝʤʣʝ. ɺʦʟʤʦʞʥʦ, 

ʚ ʵʪʦʤ ʥʘʤ ʧʦʤʦʛʫʪ ʮʠʬʨʦʚʳʝ ʜʝʥʴʛʠ, ʚʝʜʴ ʦʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʝ ʢʦʥʝʯʥʫʶ ʮʝʣʴ, ʘ ʧʨʦʩʪʦ 
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ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʦʙʤʝʥʘ ʠ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʩʦʟʠʜʘʥʠʷ ʮʝʥʥʦʩʪʠ, ʪʦ ʝʩʪʴ ʪʦ, ʯʝʤ ʜʝʥʴʛʠ ʧʦ 

ʦʧʨʝʜʝʣʝʥʠʶ ʠ ʜʦʣʞʥʳ ʙʳʪʴ. 

ʂʦʥʝʯʥʦ, ʟʘʛʨʷʟʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ð ʥʝ ʝʜʠʥʩʪʚʝʥʥʘʷ ʧʨʝʪʝʥʟʠʷ, ʢʦʪʦʨʫʶ ʤʳ ʤʦʞʝʤ 

ʧʨʝʜʲʷʚʠʪʴ ʛʣʦʙʘʣʴʥʦʤʫ ʢʘʧʠʪʘʣʠʟʤʫ ʠ ʧʦʜʜʝʨʞʠʚʘʶʱʝʤʫ ʝʛʦ ʧʦʣʠʪʠʯʝʩʢʦʤʫ ʩʪʨʦʶ. ʅʘʣʠʮʦ 

ʷʚʥʳʡ ʨʘʟʨʳʚ ʤʝʞʜʫ ʩʪʨʝʤʣʝʥʠʝʤ ʧʦʣʠʪʠʢʦʚ ʧʨʠʥʠʤʘʪʴ ʟʘʢʦʥʳ ʚ ʫʛʦʜʫ ʩʚʦʠʭ ʢʦʨʧʦʨʘʪʠʚʥʳʭ 

ʩʧʦʥʩʦʨʦʚ ʠ ʠʥʪʝʨʝʩʘʤʠ ʠʟʙʠʨʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʦʥʠ ʧʦ ʣʦʛʠʢʝ ʜʦʣʞʥʳ ʟʘʱʠʱʘʪʴ. ʄʘʩʩʦʚʦʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʚʳʭʦʜʝ ʥʘ ʧʝʥʩʠʶ ʢʘʢ ʦ ʞʝʣʘʥʥʦʡ ʢʦʥʝʯʥʦʡ ʮʝʣʠ ʧʦʨʦʜʠʣʦ ʢʦʛʦʨʪʫ ʬʦʥʜʦʚʳʭ 

ʤʝʥʝʜʞʝʨʦʚ, ʢʦʪʦʨʳʝ ʝʞʝʢʚʘʨʪʘʣʴʥʦ ʧʦʣʫʯʘʶʪ ʢʨʘʪʢʦʩʨʦʯʥʫʶ ʧʨʠʙʳʣʴ; ʧʨʠ ʵʪʦʤ ʧʦʯʪʠ ʥʠʢʦʛʦ 

ʥʝ ʚʦʣʥʫʝʪ, ʯʪʦ ʧʨʦʠʟʦʡʜʝʪ ʩ ʪʝʤʠ ʞʝ ʘʢʪʠʚʘʤʠ, ʢʦʛʜʘ ʩʪʘʨʝʥʠʝ ʦʙʱʝʩʪʚʘ ʝʱʝ ʩʠʣʴʥʝʝ ʧʦʥʠʟʠʪ 

ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. ʇʦʜʦʙʥʳʝ ʢʦʥʬʣʠʢʪʳ ʠʥʪʝʨʝʩʦʚ ʧʦʜʧʠʪʳʚʘʶʪ ʪʝʨʨʦʨʠʟʤ, 

ʥʘʩʠʣʠʝ, ʩʪʨʘʭʠ ʟʘ ʙʫʜʫʱʝʝ ʠ ʨʝʘʣʴʥʳʡ ʨʠʩʢ ʪʦʛʦ, ʯʪʦ ʵʪʘ ʛʨʝʤʫʯʘʷ ʩʤʝʩʴ ʧʨʦʪʝʢʮʠʦʥʠʟʤʘ, 

ʥʘʮʠʦʥʘʣʠʟʤʘ ʠ ʢʩʝʥʦʬʦʙʠʠ ʚ ʦʜʠʥ ʜʘʣʝʢʦ ʥʝ ʧʨʝʢʨʘʩʥʳʡ ʜʝʥʴ ʚʳʣʴʝʪʩʷ ʚ ʧʦʣʥʦʤʘʩʰʪʘʙʥʳʡ 

ʚʦʦʨʫʞʝʥʥʳʡ ʢʦʥʬʣʠʢʪ. 

ʆʜʥʘʢʦ ʩ ʮʠʥʠʟʤʦʤ ʦʪʥʝʩʪʠʩʴ ʢ ʧʝʨʩʧʝʢʪʠʚʝ ʧʝʨʝʤʝʥ ð ʟʥʘʯʠʪ ʟʘʨʘʥʝʝ ʩʜʘʪʴʩʷ. ʇʦʵʪʦʤʫ ʤʳ 

ʧʨʠʟʳʚʘʝʤ ʚʩʝʭ ʯʠʪʘʪʝʣʝʡ ʧʦʨʘʟʤʳʰʣʷʪʴ ʦʙ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʤʦʜʝʣʷʭ ʧʦʩʪʢʘʧʠʪʘʣʠʩʪʠʯʝʩʢʦʛʦ 

ʦʙʱʝʩʪʚʘ ʠ ʧʨʝʜʩʪʘʚʠʪʴ ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʢʘʯʝʩʪʚʝ ʧʣʘʪʬʦʨʤʳ ʜʣʷ ʙʫʜʫʱʝʛʦ, ʚ ʢʦʪʦʨʦʤ 

ʯʝʣʦʚʝʯʝʩʪʚʫ ʫʞʝ ʥʝ ʧʨʠʜʝʪʩʷ ʚʳʙʠʨʘʪʴ ʤʝʞʜʫ ʨʫʭʥʫʚʰʝʡ ʢʦʣʣʝʢʪʠʚʠʩʪʩʢʦʡ ʫʪʦʧʠʝʡ 

ʩʦʮʠʘʣʠʟʤʘ ʠ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʧʦʣʠʪʠʯʝʩʢʦʡ ʵʢʦʥʦʤʠʢʦʡ ʢʨʫʧʥʳʭ ʤʦʥʦʧʦʣʠʡ, ʦʭʨʘʥʷʝʤʳʭ 

ʛʦʩʫʜʘʨʩʪʚʦʤ. ʀʟʣʦʞʝʥʥʳʝ ʥʘʤʠ ʠʜʝʠ ʧʨʝʜʣʘʛʘʶʪ ʚʳʭʦʜ ʠʟ ʣʦʚʫʰʢʠ, ʥʦ ʜʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ 

ʠʟʤʝʥʠʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʩʦʟʜʘʥʠʠ ʮʝʥʥʦʩʪʠ. ɺʤʝʩʪʦ ʘʢʪʦʚ ʦʙʤʝʥʘ ð ʫʩʣʫʛʘʤʠ, ʘʢʪʠʚʘʤʠ, 

ʠʜʝʷʤʠ, ð ʦʧʨʝʜʝʣʷʶʱʠʭ ʥʘʰʫ ʞʠʟʥʴ, ʢʦʪʦʨʳʝ ʤʳ ʩʢʣʦʥʥʳ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʩʨʝʜʩʪʚʦ ʜʣʷ 

ʧʨʠʦʙʨʝʪʝʥʠʷ ʜʝʥʝʞʥʳʭ ʩʫʤʤ, ʩʠʤʚʦʣʠʯʝʩʢʠ ʚʳʨʘʞʝʥʥʳʭ ʙʘʥʢʥʦʪʘʤʠ ʠ ʧʨʦʯʠʤʠ ʟʥʘʢʘʤʠ, 

ʤ  rʜʦʣʞʥʳ ʠʩʩʣʝʜʦʚʘʪʴ ʥʦʚʳʝ ʤʦʜʝʣʠ ʩʦʟʜʘʥʠʷ ʮʝʥʥʦʩʪʠ (ʥʘ ʦʩʥʦʚʝ ʪʦʢʝʥʦʚ ʠʣʠ ʯʝʛʦ-ʪʦ 

ʜʨʫʛʦʛʦ), ʢʦʪʦʨʳʝ ʧʦʦʱʨʷʶʪ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʜʣʷ ʦʙʱʝʛʦ ʙʣʘʛʘ. 

ʅʘʢʦʧʣʝʥʠʝ ʙʦʛʘʪʩʪʚʘ ʥʠʢʦʛʜʘ ʥʝ ʙʳʚʘʝʪ ʠʛʨʦʡ ʩ ʥʫʣʝʚʦʡ ʩʫʤʤʦʡ. ɽʩʣʠ ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʦʚʘʪʴ 

ʚ ʩʭʝʤʝ, ʟʘʧʫʩʢʘʶʱʝʡ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʮʠʢʣ ʠʥʢʣʶʟʠʠ, ʠʥʥʦʚʘʮʠʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʤʦʞʥʦ 

ʥʘʢʦʧʠʪʴ ʢʘʧʠʪʘʣ ʧʫʪʝʤ ʝʛʦ ʩʦʟʜʘʥʠʷ, ʘ ʥʝ ʦʪʲʝʤʘ. ʇʨʠ ʧʨʘʚʠʣʴʥʦʤ ʧʦʜʭʦʜʝ ʥʦʚʳʝ 

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʤʦʛʣʠ ʙʳ ʤʦʙʠʣʠʟʦʚʘʪʴ ʵʥʝʨʛʠʶ ʨʳʥʢʘ ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ ʧʣʘʥʝʪʳ ʚ ʮʝʣʷʭ ʚʩʝʦʙʱʝʛʦ ʧʨʦʮʚʝʪʘʥʠʷ, ʯʪʦʙʳ ʙʦʣʴʰʝ ʥʝ ʧʦʦʱʨʷʪʴ 

ʫʧʨʘʚʣʝʥʮʝʚ ʩ ʟʘʚʳʰʝʥʥʦʡ ʟʘʨʧʣʘʪʦʡ ʢ ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʛʠʛʘʥʪʩʢʠʭ ʪʝʧʣʦʵʣʝʢʪʨʦʩʪʘʥʮʠʡ. ɺ 

ʩʣʝʜʫʶʱʝʡ ʛʣʘʚʝ ʤʳ ʧʦʜʨʦʙʥʝʝ ʧʦʛʦʚʦʨʠʤ ʦ ʪʦʤ, ʢʘʢ ʪʝʭʥʦʣʦʛʠʷ ʙʣʦʢʯʝʡʥ ʧʦʤʦʛʘʝʪ 

ʧʝʨʝʦʩʤʳʩʣʠʪʴ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʫʩʪʨʦʡʩʪʚʦ ʤʠʨʘ. 

 

ɻʃɸɺɸ 
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ʏʝʪʚʝʨʪʘʷ ʧʨʦʤʳʰʣʝʥʥʘʷ ʨʝʚʦʣʶʮʠʷ 
  

 
ɺʳ, ʥʘʚʝʨʥʦʝ, ʜʫʤʘʝʪʝ, ʯʪʦ ʝʩʣʠ ʯʝʣʦʚʝʢ ʩʠʜʠʪ ʧʝʨʝʜ 65-ʜʶʡʤʦʚʳʤ ʪʝʣʝʚʠʟʦʨʦʤ ʩ ʬʫʥʢʮʠʝʡ 

Smart TV ʠ ʟʘʧʦʝʤ ʩʤʦʪʨʠʪ ʩʚʝʞʠʝ ʵʧʠʟʦʜʳ çʍʦʜʷʯʠʭ ʤʝʨʪʚʝʮʦʚè ʥʘ ʢʘʥʘʣʝ Netflix, ʪʦ ʦʥ ʧʨʦʩʪʦ 

ʣʶʙʠʪʝʣʴ ʭʦʨʦʰʠʭ ʠʩʪʦʨʠʡ ʦ ʟʦʤʙʠ. ʅʘ ʩʘʤʦʤ ʜʝʣʝ ʦʥ ʝʱʝ ʠ ʬʫʪʫʨʠʩʪ. ɿʥʘʝʪʝ ʧʦʯʝʤʫ? ʇʦʪʦʤʫ 

ʯʪʦ ʝʛʦ çʫʤʥʳʡè ʪʝʣʝʚʠʟʦʨ ʥʝ ʪʦʣʴʢʦ ʧʦʢʘʟʳʚʘʝʪ ʧʨʦʛʨʘʤʤʫ, ʢʦʪʦʨʘʷ ʠʜʝʪ ʚ ʵʬʠʨʝ, ð ʵʪʦ ʦʜʠʥ 

ʠʟ ʤʠʣʣʠʘʨʜʦʚ ʧʨʠʙʦʨʦʚ, ʧʦʜʢʣʶʯʝʥʥʳʭ ʢ ʪʘʢ ʥʘʟʳʚʘʝʤʦʤʫ ʠʥʪʝʨʥʝʪʫ ʚʝʱʝʡ: ʦʛʨʦʤʥʦʡ ʩʝʪʠ 

ʫʩʪʨʦʡʩʪʚ, ʪʘʢʠʭ ʢʘʢ ʪʝʣʝʚʠʟʦʨʳ, ʘʚʪʦʤʦʙʠʣʠ, ʵʣʝʢʪʨʦʩʯʝʪʯʠʢʠ, ʢʘʤʝʨʳ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʠ ʪ. ʜ., 

ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʥʳʭ ʥʘ ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ ð ʬʘʢʪʠʯʝʩʢʠ çʨʘʟʛʦʚʦʨʳè ʜʨʫʛ ʩ ʜʨʫʛʦʤ. 

ɺʝʨʦʷʪʥʦ, ʚ ʧʦʩʣʝʜʥʠʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʚʳ ʫʞʝ ʥʝ ʨʘʟ ʩʣʳʰʘʣʠ ʦʙ çʠʥʪʝʨʥʝʪʝ ʚʝʱʝʡè, ʥʦ ʧʦʢʘ 

ʥʝ ʦʩʦʟʥʘʣʠ, ʯʪʦ ʝʛʦ ʚʨʝʤʷ ʫʞʝ ʧʨʠʰʣʦ. 

ʉ ʪʝʭ ʧʦʨ ʢʘʢ ʚ ʩʝʨʝʜʠʥʝ ʍʍ ʚʝʢʘ ʧʦʷʚʠʣʠʩʴ ʧʝʨʚʳʝ ʤʘʰʠʥʳ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʥʘʟʚʘʪʴ 

ʢʦʤʧʴʶʪʝʨʘʤʠ, ʧʨʦʛʨʝʩʩ ʜʚʠʞʝʪʩʷ ʩʝʤʠʤʠʣʴʥʳʤʠ ʰʘʛʘʤʠ. ʋʞʝ 20 ʣʝʪ ʥʘʟʘʜ ʣʶʙʦʡ 

ʩʪʫʜʝʥʪ-ʢʠʙʝʨʥʝʪʠʢ ʤʦʛ ʩʦʙʨʘʪʴ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʫʶ ʤʠʢʨʦʩʭʝʤʫ, ʧʨʝʚʦʩʭʦʜʠʚʰʫʶ ʧʦ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʧʝʨʚʳʝ ʕɺʄ, ʟʘʥʠʤʘʚʰʠʝ ʮʝʣʫʶ ʢʦʤʥʘʪʫ, ʥʝ ʛʦʚʦʨʷ ʫʞʝ ʦ 

ʢʨʦʰʝʯʥʳʭ ʧʨʦʮʝʩʩʦʨʘʭ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʛʘʜʞʝʪʘʭ, ʢʦʪʦʨʳʝ ʚ ʪʳʩʷʯʠ ʨʘʟ ʤʦʱʥʝʝ. ʇʨʦʮʝʩʩ 
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ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʙʦʣʴʰʝ ʥʝ ʧʨʠʚʷʟʘʥ ʢ ʦʜʠʥʦʯʥʳʤ ʢʦʤʧʴʶʪʝʨʘʤ; ʚʳʯʠʩʣʝʥʠʝ ʚʩʝ ʯʘʱʝ 

ʧʨʦʠʩʭʦʜʠʪ ʚ ʩʝʪʠ ʫʩʪʨʦʡʩʪʚ. ɺʦʪ ʧʦʯʝʤʫ çʠʥʪʝʨʥʝʪ ʚʝʱʝʡè ʪʘʢ ʚʘʞʝʥ. ɼʝʣʦ ʥʝ ʚ ʪʦʤ, ʯʪʦ ʤʳ 

ʧʦʩʪʘʚʠʣʠ ʩʝʙʝ ʥʘ ʩʣʫʞʙʫ ʤʠʣʣʠʘʨʜʳ ʥʦʚʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʘ ʚ ʪʦʤ, ʯʪʦ, 

ʦʙʲʝʜʠʥʷʷʩʴ, ʦʥʠ ʩʦʟʜʘʶʪ ʚʳʯʠʩʣʠʪʝʣʴʥʫʶ ʤʘʭʠʥʫ, ʢʦʪʦʨʘʷ ʙʝʩʢʦʥʝʯʥʦ ʙʦʣʴʰʝ ʩʫʤʤʳ ʩʚʦʠʭ 

ʯʘʩʪʝʡ. ʅʘ ʟʘʨʝ ʠʥʪʝʨʥʝʪʘ ʟʥʘʤʝʥʠʪʳʡ ʧʨʦʛʨʘʤʤʠʩʪ ɼʞʦʥ ɻʝʡʜʞ ʠʟ Sun Microsystems ʙʨʦʩʠʣ 

ʤʝʪʢʫʶ ʬʨʘʟʫ: çʉʝʪʴ ʠ ʝʩʪʴ ʢʦʤʧʴʶʪʝʨè. ɺ ʥʘʰʠ ʜʥʠ ʝʛʦ ʩʣʦʚʘ ʩʙʳʣʠʩʴ. ʄʳ ʧʨʠʜʫʤʳʚʘʝʤ 

ʥʦʚʳʝ ʩʧʦʩʦʙʳ ʫʧʨʘʚʣʷʪʴ ʤʦʱʴʶ ʵʪʠʭ ʩʠʩʪʝʤ, ʘ ʪʝʤ ʚʨʝʤʝʥʝʤ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʩʧʦʩʦʙʥʦʩʪʠ 

çʚʩʝʦʙʲʝʤʣʶʱʝʛʦ ʢʦʤʧʴʶʪʝʨʘè ʨʘʩʪʫʪ ʩ ʢʘʞʜʳʤ ʦʯʝʨʝʜʥʳʤ ʜʦʙʘʚʣʝʥʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ. 

ʅʘʩʪʫʧʠʣ ʚʘʞʥʳʡ ʤʦʤʝʥʪ ʚ ʞʠʟʥʠ ʚʩʝʛʦ ʦʙʱʝʩʪʚʘ. ʇʦʡʜʝʪ ʣʠ ʚʩʷ ʵʪʘ ʤʦʱʴ ʥʘ ʙʣʘʛʦ ʠʣʠ ʚʦ ʚʨʝʜ 

ʯʝʣʦʚʝʯʝʩʪʚʫ, ʧʦʢʘ ʩʣʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ. ʅʘʜʝʞʥʳʡ ʠ ʜʦʙʨʦʪʥʳʡ ʤʝʭʘʥʠʟʤ ʫʩʪʘʥʦʚʣʝʥʠʷ ʠʩʪʠʥʳ, 

ʚʩʪʨʦʝʥʥʳʡ ʚ ʥʦʚʳʝ ʩʝʪʠ, ʧʦʤʦʛ ʙʳ ʥʘʤ ʛʘʨʘʥʪʠʨʦʚʘʪʴ, ʯʪʦ ʛʨʘʥʜʠʦʟʥʳʝ ʚʠʨʪʫʘʣʴʥʳʝ ʤʘʰʠʥʳ 

ʩʪʘʥʫʪ ʥʘʰʠʤʠ ʜʨʫʟʴʷʤʠ. 

ʇʝʨʝʥʦʩ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʦʱʥʦʩʪʝʡ ʚ ʩʝʪʴ ʠʟʥʘʯʘʣʴʥʦ ʩʪʘʣ ʚʦʟʤʦʞʝʥ ʙʣʘʛʦʜʘʨʷ ʧʨʦʚʦʜʥʦʤʫ 

ʠʥʪʝʨʥʝʪʫ, ʟʘʪʝʤ ʧʨʦʜʦʣʞʠʣʩʷ ʩ ʧʦʤʦʱʴʶ ʤʦʙʠʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʘ ʪʝʧʝʨʴ ʨʘʟʥʦʦʙʨʘʟʥʳʝ 

ʙʝʩʧʨʦʚʦʜʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʩʚʷʟʘʣʠ ʚʩʝ ʵʪʦ ʚʦʝʜʠʥʦ. ʆʜʥʘʢʦ ʥʝ ʙʫʜʝʤ ʟʘʙʳʚʘʪʴ, ʯʪʦ ʨʦʩʪ ʩʝʪʝʚʳʭ 

ʤʦʱʥʦʩʪʝʡ ʪʘʢʞʝ ʦʙʫʩʣʦʚʣʝʥ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ, ʢʦʪʦʨʦʝ ʨʘʩʢʨʳʚʘʝʪ ʙʝʟʛʨʘʥʠʯʥʳʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʩʝʪʝʡ. ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʫʩʣʦʞʥʷʝʪʩʷ ʚʩʝ ʙʦʣʴʰʝ: ʢʦʤʧʴʶʪʝʨʳ 

ʜʦʙʳʚʘʶʪ ʠ ʦʙʨʘʙʘʪʳʚʘʶʪ ʦʛʨʦʤʥʳʝ ʤʘʩʩʠʚʳ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʨʦʞʜʝʥʥʦʡ ʙʝʩʯʠʩʣʝʥʥʳʤʠ 

ʩʝʪʷʤʠ, ʯʪʦʙʳ ʚʳʚʝʩʪʠ ʘʣʛʦʨʠʪʤ ʧʦʚʝʜʝʥʠʷ ʩʘʤʳʭ ʨʘʟʥʳʭ ʛʨʫʧʧ. ɺʩʧʦʤʥʠʤ, ʩ ʢʘʢʦʡ ʪʦʯʥʦʩʪʴʶ ʠ 

ʩʢʦʨʦʩʪʴʶ ʪʨʘʥʩʧʦʨʪʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʚʨʦʜʝ Waze ʧʨʦʢʣʘʜʳʚʘʶʪ ʦʧʪʠʤʘʣʴʥʳʝ ʤʘʨʰʨʫʪʳ ʠ 

ʨʘʩʩʯʠʪʳʚʘʶʪ ʚʨʝʤʷ ʚ ʧʫʪʠ ʠʣʠ ʥʘʩʢʦʣʴʢʦ ʚʘʞʝʥ ʘʥʘʣʠʟ ʧʫʙʣʠʢʘʮʠʡ ʚ Twitter ʜʣʷ ʧʦʣʠʪʠʯʝʩʢʠʭ 

ʢʘʤʧʘʥʠʡ. ʉʘʤʦʦʙʫʯʝʥʠʝ ʤʘʰʠʥ ʚʳʚʦʜʠʪ ʘʥʘʣʠʪʠʢʫ ʥʘ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʡ ʫʨʦʚʝʥʴ, 

ʧʦʩʢʦʣʴʢʫ ʢʘʞʜʳʡ ʦʪʜʝʣʴʥʦ ʚʟʷʪʳʡ ʢʦʤʧʴʶʪʝʨ ʧʦʜʩʪʨʘʠʚʘʝʪ ʩʚʦʶ ʨʘʙʦʪʫ ʧʦʜ ʪʝ ʜʘʥʥʳʝ, 

ʢʦʪʦʨʳʝ ʧʦʣʫʯʘʝʪ ʠʟ ʩʝʪʠ, ʠ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʤʦʱʥʝʝ ʟʘ ʩʯʝʪ ʮʠʢʣʘ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ. 

ʆʜʥʘʢʦ ʤʳ ʧʦʣʘʛʘʝʤ, ʯʪʦ ʥʦʚʳʝ ʚʠʜʳ ʇʆ, ʢʦʪʦʨʳʝ ʤʘʢʩʠʤʘʣʴʥʦ ʦʙʦʛʘʪʷʪ ʥʘʰʠ ʟʥʘʥʠʷ 

ʩʦʮʠʘʣʴʥʳʭ ʷʚʣʝʥʠʡ, ʙʫʜʫʪ ʦʩʥʦʚʘʥʳ ʥʘ ʙʘʟʝ ʙʣʦʢʯʝʡʥʘ ʣʠʙʦ ʩʦʟʜʘʥʳ ʧʦ ʝʛʦ ʧʦʜʦʙʠʶ. ɹʝʟ 

ʧʨʦʪʦʢʦʣʦʚ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʜʦʚʝʨʠʷ ʩʬʝʨʘ ʧʨʠʤʝʥʝʥʠʷ ʚʠʨʪʫʘʣʴʥʳʭ ʤʘʰʠʥ ʦʩʪʘʥʝʪʩʷ 

ʦʛʨʘʥʠʯʝʥʥʦʡ. ɼʘʥʥʳʝ, ʢʦʥʪʨʦʣʠʨʫʝʤʳʝ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʤʠ, ʜʦʚʝʨʝʥʥʳʤʠ ʪʨʝʪʴʠʤʠ ʩʪʦʨʦʥʘʤʠ, 

ʦʛʨʘʥʠʯʝʥʥʳ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ. ɺʦ-ʧʝʨʚʳʭ, ʦʥʠ ʜʦʩʪʫʧʥʳ ʰʠʨʦʢʦʤʫ ʩʦʦʙʱʝʩʪʚʫ ʪʦʣʴʢʦ ʟʘ 

ʦʪʜʝʣʴʥʫʶ ʧʣʘʪʫ. ɺʦ-ʚʪʦʨʳʭ, ʥʝʜʦʚʝʨʠʝ ʢ ʤʦʥʦʧʦʣʠʩʪʘʤ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʩʦʢʨʳʪʠʶ 

ʠʥʬʦʨʤʘʮʠʠ ʧʨʦʚʘʡʜʝʨʘʤʠ. çɺʩʝʤʠʨʥʳʡ ʤʦʟʛè ʥʝ ʤʦʞʝʪ ʧʦʷʚʠʪʴʩʷ ʚ ʵʢʦʥʦʤʠʢʝ, ʛʜʝ ʜʦʤʠʥʠʨʫʝʪ 

ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʘʷ ʤʦʜʝʣʴ ʜʦʚʝʨʠʷ. ʈʘʟʨʘʙʦʪʢʠ ʙʣʦʢʯʝʡʥ-ʩʝʪʝʡ ʝʜʚʘ ʣʠ ʧʨʠʚʣʝʢʫʪ ʪʘʢʦʝ ʞʝ 

ʚʥʠʤʘʥʠʝ ʉʄʀ, ʢʘʢ çʫʤʥʳʝè ʜʚʝʨʠ ʠ ʙʝʩʧʠʣʦʪʥʳʝ ʘʚʪʦʤʦʙʠʣʠ, ʦʜʥʘʢʦ ʠʤʝʥʥʦ ʥʘ ʠʭ ʦʩʥʦʚʝ 

ʩʣʦʞʘʪʩʷ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʤʦʱʥʦʩʪʠ çʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡè, ʛʜʝ ʜʝʩʷʪʢʠ ʤʠʣʣʠʘʨʜʦʚ ʫʩʪʨʦʡʩʪʚ ð 

ʦʪ ʜʚʝʨʥʳʭ ʟʘʤʢʦʚ ʜʦ ʘʚʪʦʤʦʙʠʣʝʡ ð ʩʤʦʛʫʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ çʦʙʱʘʪʴʩʷè ʠ ʪʦʨʛʦʚʘʪʴ ʜʨʫʛ 

ʩ ʜʨʫʛʦʤ. 

ʇʦ ʩʣʦʚʘʤ ʦʩʥʦʚʘʪʝʣʷ ɺʩʝʤʠʨʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʬʦʨʫʤʘ ʂʣʘʫʩʘ ʐʚʘʙʘ, ʤʳ ʩʪʦʠʤ 

ʥʘ ʧʦʨʦʛʝ çʯʝʪʚʝʨʪʦʡ ʧʨʦʤʳʰʣʝʥʥʦʡ ʨʝʚʦʣʶʮʠʠè ʥʝ ʧʦʪʦʤʫ, ʯʪʦ ʚʦʪ-ʚʦʪ ʧʦʷʚʠʪʩʷ ʦʧʨʝʜʝʣʝʥʥʘʷ 

ʣʠʥʝʡʢʘ ʥʦʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʘ ʧʦʪʦʤʫ, ʯʪʦ ʩʦʯʝʪʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘʯʠʥʘʝʪ ʧʦʨʦʞʜʘʪʴ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʝ ʩʠʩʪʝʤʳ: ʤʦʙʠʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʩʝʥʩʦʨʳ, ʥʘʥʦʧʨʦʮʝʩʩʦʨʳ, 

ʚʦʟʦʙʥʦʚʣʷʝʤʳʝ ʵʥʝʨʛʦʨʝʩʫʨʩʳ, ʥʝʡʨʦʠʩʩʣʝʜʦʚʘʥʠʷ, ʚʠʨʪʫʘʣʴʥʫʶ ʨʝʘʣʴʥʦʩʪʴ, ʠʩʢʫʩʩʪʚʝʥʥʳʡ 

ʠʥʪʝʣʣʝʢʪ ʠ ʪ. ʧ. [1] 

ʆʙʲʝʜʠʥʠʚ ʤʠʣʣʠʘʨʜʳ ʩʦʙʠʨʘʶʱʠʭ ʠ ʦʙʨʘʙʘʪʳʚʘʶʱʠʭ ʜʘʥʥʳʝ ʤʘʰʠʥ ʚ ʛʣʦʙʘʣʴʥʫʶ, 

ʚʩʝʦʙʲʝʤʣʶʱʫʶ ʩʝʪʝʚʫʶ ʘʨʭʠʪʝʢʪʫʨʫ, ʤʳ ʚ ʢʦʨʥʝ ʠʟʤʝʥʠʤ ʧʨʠʥʮʠʧʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʤʠʨʦʤ. 

ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʤʘʪʝʨʠʘʣʴʥʳʡ ʘʩʧʝʢʪ ʥʘʰʝʡ ʞʠʟʥʠ ʚ ʧʣʘʥʝ ʢʘʢ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʪʘʢ ʠ 

ʧʨʦʠʟʚʝʜʝʥʥʳʭ ʪʦʚʘʨʦʚ ʙʫʜʝʪ ʚʩʝʩʪʦʨʦʥʥʝ ʠʟʤʝʨʝʥ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥ ʠ ʦʙʲʷʩʥʝʥ, ʯʪʦ ʧʦʟʚʦʣʠʪ 

ʜʦʩʪʠʛʥʫʪʴ ʝʛʦ ʧʦʣʥʦʛʦ ʜʝʤʘʪʝʨʠʘʣʠʟʦʚʘʥʥʦʛʦ ʧʦʥʠʤʘʥʠʷ. 

ʅʦʚʘʷ ʩʝʪʴ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʠ ʩʝʥʩʦʨʥʳʭ ʩʠʩʪʝʤ ʧʦʤʦʞʝʪ ʥʘʤ ʯʝʪʢʦ ʧʨʝʜʩʪʘʚʠʪʴ, ʢʘʢ 

ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʤʠʨ ʚʝʱʝʡ: ʥʘʩʢʦʣʴʢʦ ʙʳʩʪʨʦ ʨʘʙʦʪʘʶʪ, ʜʦ ʢʘʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʛʨʝʚʘʶʪʩʷ ʠʣʠ 

ʦʭʣʘʞʜʘʶʪʩʷ ʥʘʰʠ ʫʩʪʨʦʡʩʪʚʘ, ʥʘʩʢʦʣʴʢʦ ʦʥʠ ʵʬʬʝʢʪʠʚʥʳ ʠ ʥʘʜʝʞʥʳ ʠ ʥʘʩʢʦʣʴʢʦ ʥʘʤ ʭʚʘʪʠʪ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʨʝʩʫʨʩʘ, ʙʫʜʴ ʪʦ ʟʘʨʷʜ ʘʢʢʫʤʫʣʷʪʦʨʘ, ʠʩʪʦʯʥʠʢ ʚʦʜʳ ʠʣʠ ʟʘʧʘʩ ʢʠʩʣʦʨʦʜʘ. ʉʪʦʣʴ 

ʧʦʜʨʦʙʥʘʷ, ʘʢʪʫʘʣʴʥʘʷ ʠ ʜʦʩʪʦʚʝʨʥʘʷ ʢʘʨʪʠʥʘ ʤʦʛʣʘ ʙʳ ʥʘʫʯʠʪʴ ʥʘʩ ʙʦʣʝʝ ʙʝʨʝʞʥʦʤʫ 

ʦʙʨʘʱʝʥʠʶ ʩ ʨʝʩʫʨʩʘʤʠ ʧʣʘʥʝʪʳ (ʦʪʥʶʜʴ ʥʝ ʙʝʟʛʨʘʥʠʯʥʳʤʠ), ʘ ʪʘʢʞʝ ʧʦʜʩʢʘʟʘʣʘ ʙʳ, ʢʘʢ 

ʦʪʣʘʜʠʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʥʘʨʘʩʪʠʪʴ ʠʣʠ ʭʦʪʷ ʙʳ ʫʣʫʯʰʠʪʴ ʧʨʦʠʟʚʦʜʩʪʚʦ ʪʦʚʘʨʦʚ 
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(ʥʘʧʨʠʤʝʨ, ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, ʠʥʩʪʨʫʤʝʥʪʦʚ), ʯʪʦʙʳ ʧʨʠʚʥʝʩʪʠ ʢʦʤʬʦʨʪ ʠ ʧʨʦʮʚʝʪʘʥʠʝ ʚ ʞʠʟʥʴ 

ʟʝʤʣʷʥ. 

ʇʨʝʜʩʪʘʚʴʪʝ ʩʝʙʝ ʤʠʨ, ʛʜʝ ʩʝʪʴ ʥʘʟʝʤʥʳʭ ʜʘʪʯʠʢʦʚ ʠ ʩʚʝʨʭʪʦʯʥʳʡ ʤʝʭʘʥʠʟʤ ʦʙʨʘʙʦʪʢʠ 

ʜʘʥʥʳʭ ʤʦʛʫʪ ʚʳʷʚʣʷʪʴ ʧʨʦʙʣʝʤʳ ʩ ʤʦʩʪʦʤ ʟʘʜʦʣʛʦ ʜʦ ʪʦʛʦ, ʢʘʢ ʦʥ ʨʫʭʥʝʪ. ʇʨʝʜʩʪʘʚʴʪʝ ʩʝʙʝ ʤʠʨ 

ʙʝʟ ʧʘʥʜʝʤʠʡ, ʧʦʩʢʦʣʴʢʫ ʚʨʘʯʠ ʦʪʩʣʝʞʠʚʘʶʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚʠʨʫʩʦʚ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ 

ʚʨʝʤʝʥʠ ʠ ʢʫʧʠʨʫʶʪ ʠʭ ʚ ʤʦʤʝʥʪ ʟʘʨʘʞʝʥʠʷ. ʏʪʦ ʞ, ʪʘʢʘʷ ʨʝʚʦʣʶʮʠʷ ʥʝ ʩʦʩʪʦʠʪʩʷ ð 

ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʦʪʦʢ ʙʫʜʝʪ ʧʨʦʩʪʦ ʥʝʚʦʟʤʦʞʥʦ, ð ʧʦʢʘ ʤʳ ʥʝ ʩʦʟʜʘʜʠʤ 

ʨʘʩʧʨʝʜʝʣʝʥʥʫʶ ʘʨʭʠʪʝʢʪʫʨʫ, ʩʧʦʩʦʙʥʫʶ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ ʜʦʚʝʨʠʷ. ɽʩʣʠ ʚʳʩʪʨʦʠʪʴ 

ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʡ çʠʥʪʝʨʥʝʪ ʚʝʱʝʡè, ʦʛʨʦʤʥʳʝ ʭʨʘʥʠʣʠʱʘ ʩʦʙʨʘʥʥʳʭ ʫʩʪʨʦʡʩʪʚʘʤʠ ʜʘʥʥʳʭ 

ʙʫʜʫʪ ʤʦʥʦʧʦʣʠʟʠʨʦʚʘʥʳ ʢʦʤʧʘʥʠʷʤʠ-ʛʝʛʝʤʦʥʘʤʠ. ʕʪʠ ʣʘʢʦʤʳʝ ʢʫʩʢʠ ʥʝʠʟʙʝʞʥʦ ʧʨʠʚʣʝʢʫʪ 

ʛʨʘʙʠʪʝʣʝʡ ʠ ʚʳʟʦʚʫʪ ʢʠʙʝʨʘʪʘʢʠ ʙʝʩʧʨʝʮʝʜʝʥʪʥʦʛʦ ʤʘʩʰʪʘʙʘ. ʋʱʝʨʙ ʦʪ ʚʟʣʦʤʦʚ ʙʫʜʝʪ ʥʘʤʥʦʛʦ 

ʩʝʨʴʝʟʥʝʝ, ʯʝʤ ʩʝʡʯʘʩ. ʂʦʛʜʘ ʭʘʢʝʨʳ ʧʦʣʫʯʘʶʪ ʜʦʩʪʫʧ ʢ ʚʘʰʝʡ ʧʦʯʪʝ ð ʵʪʦ ʫʞʝ ʧʣʦʭʦ. ɸ ʪʝʧʝʨʴ 

ʧʨʝʜʩʪʘʚʴʪʝ, ʯʪʦ ʦʥʠ ʧʦʣʫʯʠʣʠ ʜʦʩʪʫʧ ʢ ʚʘʰʝʤʫ ʪʝʨʤʦʩʪʘʪʫ, ʘʚʪʦʤʦʙʠʣʶ ʠʣʠ ʤʫʥʠʮʠʧʘʣʴʥʦʡ 

ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʦʤ. ɺ ʵʧʦʭʫ ʠʥʪʝʨʥʝʪʘ ʙʝʟʦʧʘʩʥʦʩʪʴ ʫʞʝ ʩʪʘʣʘ ʧʨʦʙʣʝʤʦʡ 

ʤʠʨʦʚʦʛʦ ʤʘʩʰʪʘʙʘ, ʠ ʙʝʟ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʢʠʙʝʨʟʘʱʠʪʳ ʥʘʩ ʞʜʝʪ ʥʘʩʪʦʷʱʠʡ ʭʘʦʩ. 

ʀʪʘʢ, ʜʘʚʘʡʪʝ ʜʣʷ ʥʘʯʘʣʘ ʨʘʩʩʤʦʪʨʠʤ ʩʘʤʫ ʩʪʨʫʢʪʫʨʫ çʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡè ʠ ʪʦ, ʢʘʢʠʤ ʦʙʨʘʟʦʤ 

ʧʨʠʥʮʠʧ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʜʦʚʝʨʠʷ ʠʟ ʩʬʝʨʳ ʪʝʭʥʦʣʦʛʠʠ ʙʣʦʢʯʝʡʥ ʤʦʞʥʦ ʧʨʠʤʝʥʠʪʴ ʚ ʥʦʚʦʤ 

ʧʦʜʭʦʜʝ ʢ ʫʧʨʘʚʣʝʥʠʶ ʤʘʪʝʨʠʘʣʴʥʳʤ ʤʠʨʦʤ. 

ʉʧʘʩʪʠ çʠʥʪʝʨʥʝʪ ʚʝʱʝʡè ʦʪ ʩʘʤʦʛʦ ʩʝʙʷ 
ʂʘʢ ʪʦʣʴʢʦ ʚʦʟʥʠʢ ʘʞʠʦʪʘʞ ʚʦʢʨʫʛ çʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡè, ʵʢʩʧʝʨʪʳ ʧʦ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ 

ʥʘʯʘʣʠ ʦʮʝʥʠʚʘʪʴ ʨʠʩʢʠ ʦʪ ʙʝʟʜʫʤʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ, ʢʦʪʦʨʫʶ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ 

ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ. ʍʫʜʰʠʝ ʩʮʝʥʘʨʠʠ ʧʨʝʜʩʪʘʚʠʪʴ ʙʳʣʦ ʥʝʩʣʦʞʥʦ: ʚʟʣʦʤʱʠʢʠ ʧʦʣʫʯʘʶʪ ʜʦʩʪʫʧ 

ʢ ʚʘʰʝʤʫ ʞʠʣʴʶ, ʘʚʪʦʤʦʙʠʣʶ, ʪʝʣʝʬʦʥʫ, ʪʝʣʝʚʠʟʦʨʫ, ʠʩʪʦʨʠʠ ʙʦʣʝʟʥʠ ʠ ʩʫʜʠʤʦʩʪʝʡ, 

ʧʦʣʠʪʠʯʝʩʢʠʤ ʚʟʛʣʷʜʘʤ. ʇʨʠ ʧʦʜʜʝʨʞʢʝ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʭʘʢʝʨʳ ʜʠʩʪʘʥʮʠʦʥʥʦ ʫʧʨʘʚʣʷʶʪ 

ʩʘʤʦʣʝʪʘʤʠ, ʘʚʪʦʩʪʨʘʜʘʤʠ, ʢʘʙʠʥʢʘʤʠ ʜʣʷ ʛʦʣʦʩʦʚʘʥʠʷ, ʵʣʝʢʪʨʦʩʝʪʷʤʠ. ʊʝʨʨʦʨʠʩʪʳ ʫʙʠʚʘʶʪ 

ʪʳʩʷʯʠ ʞʝʨʪʚ, ʧʨʦʩʪʦ ʦʪʢʣʶʯʠʚ ʠʤ ʢʘʨʜʠʦʩʪʠʤʫʣʷʪʦʨʳ. ɺ 2016 ʛʦʜʫ ʢʠʙʝʨʵʢʩʧʝʨʪ ɹʨʶʩ ʐʥʘʡʝʨ 

ʧʦʜʨʦʙʥʦ ʠʟʣʦʞʠʣ ʚʦʟʤʦʞʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʚ ʩʪʘʪʴʝ ʜʣʷ ʞʫʨʥʘʣʘ Motherboard: çʆʜʥʦ ʜʝʣʦ, ʝʩʣʠ 

ʚʘʰ ñʫʤʥʳʡò ʟʘʤʦʢ ʠʩʧʦʣʴʟʫʶʪ, ʯʪʦʙʳ ʦʪʩʣʝʜʠʪʴ, ʢʪʦ ʩʝʡʯʘʩ ʜʦʤʘ. ʀ ʩʦʚʩʝʤ ʜʨʫʛʦʝ ð 

ʧʝʨʝʥʘʩʪʨʦʠʪʴ ʝʛʦ ʪʘʢ, ʯʪʦʙʳ ʦʥ ʚʧʫʩʪʠʣ ʚʦʨʘ ʠʣʠ ʥʝ ʧʦʟʚʦʣʠʣ ʚʘʤ ʦʪʢʨʳʪʴ ʜʚʝʨʴ. ʍʘʢʝʨ, 

ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʧʝʨʝʭʚʘʪʠʪʴ ʫʧʨʘʚʣʝʥʠʝ ʚʘʰʠʤ ʘʚʪʦʤʦʙʠʣʝʤ, ʛʦʨʘʟʜʦ ʦʧʘʩʥʝʝ ʪʦʛʦ, ʢʪʦ ʤʦʞʝʪ 

ʧʦʜʩʣʫʰʘʪʴ ʚʘʰ ʨʘʟʛʦʚʦʨ ʠʣʠ ʦʪʩʣʝʜʠʪʴ ʚʘʰʠ ʧʝʨʝʤʝʱʝʥʠʷè [2]. 

ʇʦ ʩʣʦʚʘʤ ʐʥʘʡʝʨʘ, çʠʥʪʝʨʥʝʪ ʚʝʱʝʡè ʠ ʜʨʫʛʠʝ ʢʠʙʝʨʬʠʟʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ çʜʘʶʪ ʠʥʪʝʨʥʝʪʫ 

ʨʫʢʠ ʠ ʥʦʛʠ, ʪʦ ʝʩʪʴ ʩʧʦʩʦʙʥʦʩʪʴ ʥʘʧʨʷʤʫʶ ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʬʠʟʠʯʝʩʢʠʡ ʤʠʨ. ʉʝʛʦʜʥʷ 

ʤʠʰʝʥʴʶ ʜʣʷ ʢʠʙʝʨʘʪʘʢ ʩʣʫʞʘʪ ʜʘʥʥʳʝ ʠ ʠʥʬʦʨʤʘʮʠʷ. ɿʘʚʪʨʘ ʝʶ ʤʦʛʫʪ ʩʪʘʪʴ ʧʣʦʪʴ ʠ ʢʨʦʚʴ, 

ʩʪʘʣʴ ʠ ʙʝʪʦʥè. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʩʪʦʷʥʥʳʭ ʦʙʥʦʚʣʝʥʠʡ ʣʠʰʴ ʫʩʫʛʫʙʣʷʝʪ ʧʨʦʙʣʝʤʫ. ʄʳ ʫʞʝ 

ʩʝʡʯʘʩ ʝʜʚʘ ʫʩʧʝʚʘʝʤ ʟʘʛʨʫʞʘʪʴ ʥʦʚʳʝ ʧʘʪʯʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʣʷ Microsoft ʠ ʨʘʟʥʳʭ ʧʨʠʣʦʞʝʥʠʡ, ʘ 

ʧʨʝʜʩʪʘʚʴʪʝ, ʯʪʦ ʚʘʤ ʧʨʠʜʝʪʩʷ ʦʙʥʦʚʣʷʪʴ ʇʆ ʥʘ ʧʦʜʢʣʶʯʝʥʥʦʤ ʢ ʠʥʪʝʨʥʝʪʫ ʭʦʣʦʜʠʣʴʥʠʢʝ. (ʕʪʫ 

ʧʨʦʙʣʝʤʫ ʩʦ ʚʩʝʡ ʥʘʛʣʷʜʥʦʩʪʴʶ ʚʳʷʚʠʣʘ ʘʪʘʢʘ ʥʘ ʩʝʨʚʝʨʳ DNS-ʧʨʦʚʘʡʜʝʨʘ Dyn, ʦʩʫʱʝʩʪʚʣʝʥʥʘʷ 

ʩ ʧʦʤʦʱʴʶ ʧʣʦʭʦ ʟʘʱʠʱʝʥʥʳʭ ʫʩʪʨʦʡʩʪʚ.) ʏʪʦʙʳ ʩʜʝʣʘʪʴ çʠʥʪʝʨʥʝʪ ʚʝʱʝʡè ʠʥʩʪʨʫʤʝʥʪʦʤ, 

ʢʦʪʦʨʳʡ ʧʦʤʦʛʘʝʪ, ʘ ʥʝ ʤʝʰʘʝʪ ʥʘʤ ʞʠʪʴ, ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʦʩʤʳʩʣʠʪʴ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʝʛʦ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʀʩʧʦʣʴʟʫʷ ʥʘʨʘʙʦʪʢʠ ʚ ʩʬʝʨʝ ʘʥʘʣʠʪʠʢʠ, ʦʙʣʘʯʥʳʭ ʚʳʯʠʩʣʝʥʠʡ ʠ ʜʨʫʛʠʭ ʧʨʦʛʨʘʤʤʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ, ʢʦʤʧʘʥʠʷ IBM ʩʪʘʣʘ ʢʨʫʧʥʳʤ ʠʛʨʦʢʦʤ ʚ ʩʦʟʜʘʥʠʠ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʜʣʷ çʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡè ʠ ʩʝʡʯʘʩ ʘʢʪʠʚʥʦ ʦʩʚʘʠʚʘʝʪ ʙʣʦʢʯʝʡʥ. ɺ ʰʠʨʦʢʦ 

ʠʟʚʝʩʪʥʦʡ ʩʪʘʪʴʝ ʧʦʜ ʥʘʟʚʘʥʠʝʤ çɼʝʤʦʢʨʘʪʠʷ ʫʩʪʨʦʡʩʪʚ: ʩʧʘʩʘʝʤ ʙʫʜʫʱʝʝ ñʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡòè 

ʜʚʦʝ ʥʘʫʯʥʳʭ ʩʦʪʨʫʜʥʠʢʦʚ ʢʦʤʧʘʥʠʠ ʩʦʩʨʝʜʦʪʦʯʠʣʠʩʴ ʥʘ ʮʝʥʪʨʘʣʴʥʦʡ ʵʪʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʝ ð 

ʢʘʢ ʦʙʝʩʧʝʯʠʪʴ ʜʦʚʝʨʠʝ [3]. ʂʘʢ ʠ ʢʦʤʫ ʤʦʞʥʦ ʜʦʚʝʨʠʪʴ ʫʧʨʘʚʣʝʥʠʝ ʛʣʦʙʘʣʴʥʦʡ ʩʝʪʴʶ ʠʟ 

ʤʠʣʣʠʘʨʜʦʚ ʫʩʪʨʦʡʩʪʚ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʢʫʨʠʨʦʚʘʪʴ ʙʫʢʚʘʣʴʥʦ ʢʘʞʜʦʝ ʥʘʰʝ ʜʝʡʩʪʚʠʝ? ʆʜʥʦ ʜʝʣʦ, 

ʢʦʛʜʘ ʯʘʩʪʥʘʷ ʢʦʤʧʘʥʠʷ (ʥʘʧʨʠʤʝʨ, Comcast) ʧʨʝʜʣʘʛʘʝʪ ʤʠʣʣʠʦʥʘʤ ʢʣʠʝʥʪʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʧʨʦʩʪʦʡ ʩʝʨʚʠʩ ð ʩʢʘʞʝʤ, ʢʘʙʝʣʴʥʦʝ ʚʝʱʘʥʠʝ, ʠ ʩʦʚʩʝʤ ʜʨʫʛʦʝ ð ʢʦʛʜʘ ʤʦʥʦʧʦʣʠʩʪʫ 

ʧʨʝʜʦʩʪʘʚʣʷʶʪʩʷ ʚʩʝ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʳʝ ʜʘʥʥʳʝ, ʢʦʪʦʨʳʝ ʧʨʦʭʦʜʷʪ ʯʝʨʝʟ ʚʘʰʠ ʫʩʪʨʦʡʩʪʚʘ. ɽʩʣʠ 

ʚʘʩ ʫʞʝ ʩʝʡʯʘʩ ʙʝʩʧʦʢʦʠʪ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʦ ʚʘʩ ʩʣʠʰʢʦʤ ʤʥʦʛʦ ʟʥʘʶʪ Google, Amazon, Facebook 

ʠ Apple, ʧʨʝʜʩʪʘʚʴʪʝ, ʯʪʦ ʙʫʜʝʪ ʚ ʵʧʦʭʫ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ çʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡè. ʂʦʛʜʘ ʚʩʝ 

ʪʨʘʥʟʘʢʮʠʠ ʧʨʦʭʦʜʷʪ ʯʝʨʝʟ ʜʚʝ-ʪʨʠ ʛʠʛʘʥʪʩʢʠʝ ʢʦʨʧʦʨʘʮʠʠ, ʵʪʦ, ʚʦ-ʧʝʨʚʳʭ, ʥʝʵʬʬʝʢʪʠʚʥʦ 
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ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʠ ʫʧʨʘʚʣʝʥʠʷ ʩʠʩʪʝʤʦʡ, ʘ ʚʦ-ʚʪʦʨʳʭ, ʜʘʝʪ ʢʦʥʪʨʦʣʠʨʫʶʱʠʤ 

ʠʥʩʪʘʥʮʠʷʤ ʪʘʢʫʶ ʧʦʣʥʦʪʫ ʚʣʘʩʪʠ, ʯʪʦ ʫʞʘʩʥʫʣʩʷ ʙʳ ʜʘʞʝ ɼʞʦʨʜʞ ʆʨʫʵʣʣ. ʄʳ ʜʝʡʩʪʚʠʪʝʣʴʥʦ 

ʭʦʪʠʤ, ʯʪʦʙʳ Amazon Web Services ʠʣʠ ʜʨʫʛʦʡ ʢʨʫʧʥʳʡ ʧʨʦʚʘʡʜʝʨ ʦʙʣʘʯʥʳʭ ʭʨʘʥʠʣʠʱ 

ʨʘʩʧʦʣʘʛʘʣ ʥʘʰʠʤʠ ʮʝʥʥʳʤʠ ʜʘʥʥʳʤʠ? ʊʦʛʜʘ ʵʪʘ ʢʦʨʧʦʨʘʮʠʷ ʥʝ ʪʦʣʴʢʦ ʦʢʘʞʝʪʩʷ ʚ 

ʙʝʩʧʨʝʮʝʜʝʥʪʥʦ ʚʳʛʦʜʥʦʡ ʧʦʟʠʮʠʠ ʜʣʷ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʥʘʰʠʤ ʠʤʫʱʝʩʪʚʦʤ ʠ ʧʦʚʝʜʝʥʠʝʤ, ʥʦ 

ʠ ʚʦʟʴʤʝʪ ʥʘ ʩʝʙʷ ʠʩʧʦʣʥʝʥʠʝ ʤʠʣʣʠʘʨʜʦʚ ʪʨʘʥʟʘʢʮʠʡ ʚ ʪʦʢʝʥʘʭ ʠ ʢʨʠʧʪʦʚʘʣʶʪʝ. ʊʦʣʴʢʦ 

ʧʨʝʜʩʪʘʚʴʪʝ, ʯʪʦ ʙʫʜʝʪ ʚ ʩʣʫʯʘʝ ʩʙʦʷ ʠʣʠ ʥʝʧʦʣʘʜʢʠ! 

ɺ ʢʘʯʝʩʪʚʝ ʘʣʴʪʝʨʥʘʪʠʚʳ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʧʝʨʝʜʘʪʴ ʢʦʥʪʨʦʣʴ ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʤ ʩʪʨʫʢʪʫʨʘʤ. 

ʅʦ ʝʩʣʠ ʚʘʤ ʩʪʘʣʦ ʥʝ ʧʦ ʩʝʙʝ ʦʪ ʟʘʷʚʣʝʥʠʡ ʕʜʚʘʨʜʘ ʉʥʦʫʜʝʥʘ ð çɸʅɹ ʧʨʦʩʣʫʰʠʚʘʝʪ ʪʝʣʝʬʦʥʳ 

ʛʨʘʞʜʘʥè, ð ʪʦ ʚʦʦʙʨʘʟʠʪʝ, ʯʪʦ ʩʧʝʮʩʣʫʞʙʳ ʧʦʣʫʯʠʣʠ ʥʝʦʛʨʘʥʠʯʝʥʥʳʡ ʜʦʩʪʫʧ ʢ ʣʠʯʥʳʤ 

ʜʘʥʥʳʤ, ʧʦʩʪʫʧʘʶʱʠʤ ʩ ʚʘʰʠʭ ʫʩʪʨʦʡʩʪʚ. ʅʝʪ ʫʞ, ʩʧʘʩʠʙʦ! çʀʥʪʝʨʥʝʪ ʠʟʥʘʯʘʣʴʥʦ ʩʪʨʦʠʣʩʷ 

ʥʘ ʧʨʠʥʮʠʧʝ ʜʦʚʝʨʠʷ, ð ʧʠʰʫʪ ʩʦʪʨʫʜʥʠʢʠ IBM ɺʠʥʘ ʇʫʨʝʩʚʘʨʘʥ ʠ ʇʦʣ ɹʨʦʜʠ. ð ʅʦ ʧʦʩʣʝ 

ʨʘʟʦʙʣʘʯʝʥʠʡ ʉʥʦʫʜʝʥʘ ʩʪʘʣʦ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʵʨʘ ʜʦʚʝʨʠʷ ʚ ʩʝʪʠ ʟʘʢʦʥʯʠʣʘʩʴ. ʂʦʥʮʝʧʮʠʷ 

ñʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡò ʢʘʢ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʩ ʜʦʚʝʨʠʪʝʣʴʥʳʤʠ ʦʪʥʦʰʝʥʠʷʤʠ ʤʝʞʜʫ 

ʧʘʨʪʥʝʨʘʤʠ ð ʥʝ ʙʦʣʝʝ ʯʝʤ ʬʘʥʪʘʟʠʷè. 

ʇʦ ʤʥʝʥʠʶ ʇʫʨʝʩʚʘʨʘʥ ʠ ɹʨʦʜʠ, ʪʝʭʥʦʣʦʛʠʷ ʙʣʦʢʯʝʡʥ ð ʝʜʠʥʩʪʚʝʥʥʘʷ ʦʩʥʦʚʘ, ʥʘ ʢʦʪʦʨʦʡ 

ʤʦʞʥʦ ʚʳʩʪʨʦʠʪʴ çʠʥʪʝʨʥʝʪ ʚʝʱʝʡè ʪʘʢ, ʯʪʦʙʳ ʥʠʢʪʦ ʥʝ ʤʦʛ ʝʛʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ. ɹʣʦʢʯʝʡʥ 

ʦʙʝʩʧʝʯʠʣ ʙʳ ʝʤʫ ʧʦʣʥʫʶ ʥʝʫʷʟʚʠʤʦʩʪʴ. ɺ ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʫʩʪʨʦʡʩʪʚʘ ʨʝʛʫʣʷʨʥʦ ʦʙʤʝʥʠʚʘʶʪʩʷ 

ʮʝʥʥʦʩʪʷʤʠ, ʙʣʦʢʯʝʡʥ ʥʫʞʝʥ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʠʭ ʚʣʘʜʝʣʴʮʳ ʜʦʚʝʨʷʣʠ ʜʨʫʛ ʜʨʫʛʫ. ʂʘʢ ʪʦʣʴʢʦ 

ʩʪʨʫʢʪʫʨʘ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʜʦʚʝʨʠʷ ʙʫʜʝʪ ʩʦʟʜʘʥʘ, ʧʝʨʝʜ ʥʘʤʠ ʦʪʢʨʦʶʪʩʷ ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʳʝ 

ʛʦʨʠʟʦʥʪʳ. 

ɼʘʚʘʡʪʝ ʥʝʤʥʦʛʦ ʧʦʤʝʯʪʘʝʤ ʦ ʙʫʜʫʱʝʤ. ʇʨʝʜʩʪʘʚʴʪʝ, ʯʪʦ ʚʳ ʧʦʝʭʘʣʠ ʥʘ ʵʣʝʢʪʨʦʤʦʙʠʣʝ Tesla 

ʟʘ ʛʦʨʦʜ, ʯʪʦʙʳ ʧʦʛʫʣʷʪʴ ʥʘ ʧʨʠʨʦʜʝ, ʠ ʥʘ ʦʙʨʘʪʥʦʤ ʧʫʪʠ ʦʙʥʘʨʫʞʠʚʘʝʪʝ, ʯʪʦ ʟʘʧʘʩ ʵʥʝʨʛʠʠ 

ʧʦʯʪʠ ʥʘ ʥʫʣʝ, ʘ ʙʣʠʞʘʡʰʘʷ ʩʪʘʥʮʠʷ ʧʦʜʟʘʨʷʜʢʠ ʜʘʣʝʢʦ. ɺ ʫʩʣʦʚʠʷʭ ʰʝʨʠʥʛʦʚʦʡ ʵʢʦʥʦʤʠʢʠ 

ʥʘ ʦʩʥʦʚʝ ʙʣʦʢʯʝʡʥʘ ʫ ʚʘʩ ʥʝ ʚʦʟʥʠʢʥʝʪ ʥʠ ʤʘʣʝʡʰʠʭ ʧʨʦʙʣʝʤ. ɺʳ ʩʤʦʞʝʪʝ ʧʦʜʲʝʭʘʪʴ ʢ ʣʶʙʦʤʫ 

ʜʦʤʫ, ʯʴʠ ʚʣʘʜʝʣʴʮʳ ʩʦʛʣʘʩʥʳ ʧʨʝʜʦʩʪʘʚʠʪʴ ʜʦʩʪʫʧ ʢ ʟʘʨʷʜʢʝ, ʠ ʟʘʧʣʘʪʠʪʴ ʠʤ ʟʘ ʵʣʝʢʪʨʠʯʝʩʪʚʦ 

ʚ ʣʶʙʦʡ ʢʨʠʧʪʦʚʘʣʶʪʝ. ɼʣʷ ʦʧʣʘʪʳ ʚʳ ʠʩʧʦʣʴʟʫʝʪʝ ʩʢʦʨʦʩʪʥʦʡ ʧʨʦʪʦʢʦʣ ʚʨʦʜʝ Lightning 

Network, ʠ ʪʦʢʝʥʳ ʤʦʤʝʥʪʘʣʴʥʦ ʫʡʜʫʪ ʩ ʵʣʝʢʪʨʦʥʥʦʛʦ ʢʦʰʝʣʴʢʘ ʚʘʰʝʡ ʤʘʰʠʥʳ ʥʘ ʢʦʰʝʣʝʢ 

ʜʦʤʦʚʦʛʦ ʵʣʝʢʪʨʦʩʯʝʪʯʠʢʘ. ʆʜʥʘʢʦ ʧʨʠ ʵʪʦʤ ʚʳ ʧʦʥʷʪʠʷ ʥʝ ʠʤʝʝʪʝ, ʢʦʤʫ ʧʨʠʥʘʜʣʝʞʠʪ ʜʦʤ, ʯʪʦ 

ʟʘ ʣʶʜʠ ʝʛʦ ʚʣʘʜʝʣʴʮʳ, ʥʝ ʦʙʢʨʘʜʫʪ ʣʠ ʦʥʠ ʚʘʩ, ʥʝ ʟʘʨʘʟʷʪ ʣʠ ʢʦʤʧʴʶʪʝʨ ʚʘʰʝʛʦ ʘʚʪʦʤʦʙʠʣʷ 

ʢʘʢʠʤ-ʥʠʙʫʜʴ ʚʠʨʫʩʦʤ, ʢʦʪʦʨʳʡ ʫʚʝʜʝʪ ʩ ʢʦʰʝʣʴʢʘ ʚʩʝ ʩʨʝʜʩʪʚʘ. ʋ ʭʦʟʷʝʚ ʜʦʤʘ ʚʦʟʥʠʢʥʫʪ 

ʘʥʘʣʦʛʠʯʥʳʝ ʚʦʧʨʦʩʳ ʥʘ ʚʘʰ ʩʯʝʪ, ʢ ʪʦʤʫ ʞʝ ʦʥʠ ʥʠʢʘʢ ʥʝ ʩʤʦʛʫʪ ʧʨʦʚʝʨʠʪʴ ʚʘʰʫ 

ʧʣʘʪʝʞʝʩʧʦʩʦʙʥʦʩʪʴ. ʅʦ ʚʦʪ ʚ ʯʝʤ ʜʝʣʦ: ʧʨʠ ʥʘʣʠʯʠʠ ʩʠʩʪʝʤʳ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʜʦʚʝʨʠʷ ð 

ʥʘʧʨʠʤʝʨ, ʥʘ ʦʩʥʦʚʝ ʙʣʦʢʯʝʡʥʘ ð ʣʝʛʠʪʠʤʥʦʩʪʴ ʪʨʘʥʟʘʢʮʠʡ ʠ ʥʘʜʝʞʥʦʩʪʴ ʫʩʪʨʦʡʩʪʚ ʙʫʜʫʪ 

ʧʦʜʪʚʝʨʞʜʘʪʴʩʷ ʙʣʘʛʦʜʘʨʷ ʥʝʫʷʟʚʠʤʦʤʫ ʨʝʝʩʪʨʫ, ʢʦʪʦʨʦʤʫ ʩʤʦʛʫʪ ʜʦʚʝʨʷʪʴ ʦʙʝ ʩʪʦʨʦʥʳ. ɺ ʪʘʢʦʡ 

ʩʠʪʫʘʮʠʠ ʥʝʜʦʩʪʘʪʦʢ ʟʥʘʥʠʡ ʜʨʫʛ ʦ ʜʨʫʛʝ ʥʝ ʠʤʝʝʪ ʟʥʘʯʝʥʠʷ. ʉʠʩʪʝʤʘ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʜʦʚʝʨʠʷ 

ʧʦʟʚʦʣʷʝʪ ʩʦʚʝʨʰʝʥʥʦ ʥʝʟʥʘʢʦʤʳʤ ʣʶʜʷʤ ð ʠ, ʯʪʦ ʝʱʝ ʚʘʞʥʝʝ, ʠʭ ʛʘʜʞʝʪʘʤ ð ʦʙʤʝʥʠʚʘʪʴʩʷ 

ʮʝʥʥʦʩʪʷʤʠ. 

ʉʠʩʪʝʤʳ, ʟʘ ʢʦʪʦʨʳʝ ʨʘʪʫʶʪ ʇʫʨʝʩʚʘʨʘʥ ʠ ɹʨʦʜʠ, ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʪʴ ʣʝʛʠʪʠʤʥʦʩʪʴ 

ʤʠʣʣʠʘʨʜʘʤ ʪʨʘʥʟʘʢʮʠʡ ʚ ʦʙʱʝʡ ʛʣʦʙʘʣʴʥʦʡ ʩʝʪʠ ʦʙʲʝʜʠʥʝʥʥʳʭ ʫʩʪʨʦʡʩʪʚ. ʇʨʠ ʪʘʢʦʡ ʤʦʜʝʣʠ 

ʤ  rʙʫʜʝʤ ʦʙʤʝʥʠʚʘʪʴʩʷ ʣʠʰʴ ʪʝʤʠ ʜʘʥʥʳʤʠ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ 

ʥʘʜʝʞʥʦʩʪʠ ʢʘʞʜʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʘ ʥʝ ʚʳʧʣʝʩʢʠʚʘʪʴ ʚ ʦʪʢʨʳʪʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʮʝʣʳʡ ʧʦʪʦʢ 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʢʦʛʜʘ ʚʘʰ ʘʚʪʦʤʦʙʠʣʴ ʦʙʤʝʥʷʝʪʩʷ 

ʢʨʠʧʪʦʚʘʣʶʪʦʡ ʩ ʵʣʝʢʪʨʦʩʯʝʪʯʠʢʦʤ, ʥʠ ʚʳ, ʥʠ ʭʦʟʷʠʥ ʜʦʤʘ, ʥʠ ʣʶʙʦʡ ʜʨʫʛʦʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʠʣʠ 

ʚʘʣʠʜʘʪʦʨ ʙʣʦʢʯʝʡʥʘ ʥʝ ʧʦʣʫʯʠʪ ʜʦʩʪʫʧʘ ʢ ʣʠʯʥʳʤ ʜʘʥʥʳʤ ʫʯʘʩʪʥʠʢʦʚ ʩʜʝʣʢʠ. 

çɺ ʥʘʰʝʡ ʢʦʥʮʝʧʮʠʠ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ñʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡò ʙʣʦʢʯʝʡʥʫ ʦʪʚʦʜʠʪʩʷ ʨʦʣʴ 

ʧʣʘʪʬʦʨʤʳ, ʢʦʪʦʨʘʷ ʦʙʣʝʛʯʠʪ ʦʙʨʘʙʦʪʢʫ ʪʨʘʥʟʘʢʮʠʡ ʠ ʚʟʘʠʤʥʫʶ ʢʦʦʨʜʠʥʘʮʠʶ ʧʦʜʢʣʶʯʝʥʥʳʭ 

ʫʩʪʨʦʡʩʪʚè, ð ʧʠʰʫʪ ʇʫʨʝʩʚʘʨʘʥ ʠ ɹʨʦʜʠ ʠ ʜʘʣʝʝ ʦʙʲʷʩʥʷʶʪ, ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʩʠʩʪʝʤʘ 

ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʜʦʚʝʨʠʷ ʧʦʤʦʞʝʪ ʛʦʨʘʟʜʦ ʵʬʬʝʢʪʠʚʥʝʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʩʪʨʦʡʩʪʚʘ ʠ ʪʝʭʥʦʣʦʛʠʠ, 

ʧʦʩʢʦʣʴʢʫ ʥʝ ʥʫʞʥʦ ʙʫʜʝʪ ʦʧʘʩʘʪʴʩʷ, ʯʪʦ ʫʩʪʨʦʡʩʪʚʦ-ʧʘʨʪʥʝʨ ʩʨʘʙʦʪʘʝʪ ʥʘʤ ʚʦ ʚʨʝʜ. çʂʘʞʜʦʝ 

ʫʩʪʨʦʡʩʪʚʦ ʠʩʧʦʣʥʷʝʪ ʩʚʦʶ ʨʦʣʴ ʠ ʢʦʥʪʨʦʣʠʨʫʝʪ ʩʦʙʩʪʚʝʥʥʦʝ ʧʦʚʝʜʝʥʠʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʧʦʣʫʯʘʝʪʩʷ ʠʥʪʝʨʥʝʪ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ, ʥʝʟʘʚʠʩʠʤʳʭ ʚʝʱʝʡ, ʪʦ ʝʩʪʴ ʧʨʦʠʩʭʦʜʠʪ 

ʜʝʤʦʢʨʘʪʠʟʘʮʠʷ ʚʩʝʛʦ ʮʠʬʨʦʚʦʛʦ ʤʠʨʘè. ɺ ʢʘʢʦʤ-ʪʦ ʩʤʳʩʣʝ ʦʙʱʝʩʪʚʦ ʤʘʰʠʥ ʥʘʯʥʝʪ ʩʦʟʜʘʚʘʪʴ ʠ 

ʥʘʢʘʧʣʠʚʘʪʴ ʩʚʦʶ ʚʝʨʩʠʶ ʩʦʮʠʘʣʴʥʦʛʦ ʢʘʧʠʪʘʣʘ. 
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çɼʦʚʝʨʝʥʥʳʝè ʚʳʯʠʩʣʝʥʠʷ 
ʀ ʚʩʝ ʞʝ ʦʩʪʘʝʪʩʷ ʦʜʥʘ ʧʨʦʙʣʝʤʘ: ʥʝʦʙʭʦʜʠʤʦ ʢʘʢ-ʪʦ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʩʘʤʦ ʫʩʪʨʦʡʩʪʚʦ 

ʥʝ ʚʟʣʦʤʘʥʦ ʠ ʥʝ ʠʩʧʦʨʯʝʥʦ, ʯʪʦ çʠʜʝʥʪʠʯʥʦʩʪʴè ʤʘʰʠʥʳ ð ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʝʝ ʠʩʪʦʨʠʠ, ʚʧʣʦʪʴ 

ʜʦ ʠʟʛʦʪʦʚʣʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʜʝʪʘʣʝʡ ð ʟʘʩʣʫʞʠʚʘʝʪ ʜʦʚʝʨʠʷ. ʈʝʰʠʪʴ ʵʪʫ ʧʨʦʙʣʝʤʫ ʥʝʧʨʦʩʪʦ. 

ʇʨʦʠʟʚʦʜʠʪʝʣʠ ʫʩʪʨʦʡʩʪʚ, ʦʧʠʩʳʚʘʷ ʩʚʦʠ ʫʩʠʣʠʷ ʧʦ ʝʝ ʫʩʪʨʘʥʝʥʠʶ, ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ 

ʩʣʦʚʦʩʦʯʝʪʘʥʠʝ çʜʦʚʝʨʝʥʥʳʝ ʚʳʯʠʩʣʝʥʠʷè. ʕʪʦʪ ʪʝʨʤʠʥ ʚʚʝʜʝʥ ʠʟʛʦʪʦʚʠʪʝʣʷʤʠ ʧʨʦʮʝʩʩʦʨʦʚ 

AMD ʠ Intel ʚ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʩ IBM, Microsoft, Cisco ʠ ʜʨʫʛʠʤʠ ʢʦʤʧʘʥʠʷʤʠ. ʀʭ ʢʦʥʩʦʨʮʠʫʤ 

ʧʦʣʫʯʠʣ ʥʘʟʚʘʥʠʝ Trusted Computing Group (ɻʨʫʧʧʘ ʜʦʚʝʨʝʥʥʳʭ ʚʳʯʠʩʣʝʥʠʡ). 

ɺ ʩʚʦʝʤ ʥʳʥʝʰʥʝʤ ʚʠʜʝ ʜʦʚʝʨʝʥʥʳʝ ʚʳʯʠʩʣʝʥʠʷ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʘʜʝʢʚʘʪʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʢʦʤʘʥʜ, ʪʦ ʝʩʪʴ ʜʣʷ ʛʘʨʘʥʪʠʠ, ʯʪʦ ʢʦʤʧʴʶʪʝʨ ʧʝʨʝʜʘʩʪ ʠʤʝʥʥʦ ʪʫ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʩʠʤʚʦʣʦʚ, ʢʦʪʦʨʫʶ ʥʘʙʨʘʣ ʧʦʣʴʟʦʚʘʪʝʣʴ, ʠ ʥʠʢʘʢʫʶ ʜʨʫʛʫʶ ʠ ʤʘʰʠʥʘ 

ʥʝ ʧʦʨʘʞʝʥʘ ʚʨʝʜʦʥʦʩʥʳʤ ʢʦʜʦʤ. ɼʣʷ ʵʪʦʛʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʝʦʙʭʦʜʠʤʦ ʜʦʩʪʠʯʴ ʧʦʣʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʣʘʙʦʨʘʪʦʨʠʷʭ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʠ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʢʦʤʧʣʝʢʪʫʶʱʠʭ. ʇʦʷʩʥʷʷ 

ʩʣʦʞʥʦʩʪʴ ʟʘʜʘʯʠ, ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʠʟ ʄʠʯʠʛʘʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʥʝʜʘʚʥʦ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ, 

ʢʘʢ ʟʣʦʫʤʳʰʣʝʥʥʠʢ ʤʦʛ ʙʳ ʚʩʪʨʦʠʪʴ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʫʶ çʣʘʟʝʡʢʫè ʚ ʤʠʢʨʦʩʭʝʤʫ, ʩʜʚʠʥʫʚ ʚʩʝʛʦ 

ʣʠʰʴ ʦʜʠʥ ʪʨʘʥʟʠʩʪʦʨ [4]. ʊʝʦʨʝʪʠʯʝʩʢʠ ʤʳ ʩ ʚʘʤʠ ʤʦʞʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʤʘʨʪʬʦʥʳ ʩʦ 

ʚʩʪʨʦʝʥʥʳʤ ʧʨʦʩʣʫʰʠʚʘʶʱʠʤ ʫʩʪʨʦʡʩʪʚʦʤ, ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʙʝʟ ʚʝʜʦʤʘ ʠʟʛʦʪʦʚʠʪʝʣʷ. 

ʇʨʝʜʦʪʚʨʘʪʠʪʴ ʧʦʜʦʙʥʳʝ ʜʠʚʝʨʩʠʠ ð ʞʠʟʥʝʥʥʦ ʚʘʞʥʘʷ ʟʘʜʘʯʘ. 

ʂʘʢ ʪʦʣʴʢʦ ʙʫʜʝʪ ʦʙʝʩʧʝʯʝʥʘ ʥʝʫʷʟʚʠʤʦʩʪʴ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʧʨʠʥʷʪʴ 

ʩʣʝʜʫʶʱʠʡ ʰʘʛ: ʫʩʪʘʥʦʚʠʪʴ ʥʘ ʣʶʙʦʝ ʫʩʪʨʦʡʩʪʚʦ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʢʦʪʦʨʳʝ 

ʧʦʟʚʦʣʷʪ ʝʤʫ ʙʝʟʦʧʘʩʥʦ ʦʙʤʝʥʠʚʘʪʴʩʷ ʩʠʛʥʘʣʘʤʠ ʩʦ ʩʚʦʠʤ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ. 

ʉʦʛʣʘʩʥʦ ʥʳʥʝʰʥʝʡ ʢʦʥʮʝʧʮʠʠ ʜʦʚʝʨʠʪʝʣʴʥʳʭ ʚʳʯʠʩʣʝʥʠʡ, ʘʧʧʘʨʘʪʥʳʝ ʠ ʧʨʦʛʨʘʤʤʥʳʝ 

ʢʦʤʧʦʥʝʥʪʳ ʫʩʪʨʦʡʩʪʚʘ ʦʙʤʝʥʠʚʘʶʪʩʷ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠ ʧʦʜʧʠʩʘʥʥʳʤʠ ʩʦʦʙʱʝʥʠʷʤʠ, ʯʪʦʙʳ 

ʧʦʜʪʚʝʨʜʠʪʴ, ʯʪʦ ʥʠ ʦʜʠʥ ʠʟ ʥʠʭ ʥʝ ʧʦʚʨʝʞʜʝʥ. ʅʦ ʵʪʦʪ ʧʨʠʥʮʠʧ ʚʳʟʳʚʘʝʪ ʚʦʧʨʦʩʳ ʫ ʤʥʦʛʠʭ 

ʟʘʱʠʪʥʠʢʦʚ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʠʩʢʣʶʯʠʪʴ ʦʰʠʙʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʯʝʣʦʚʝʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ, ʪʘʢʠʝ ʩʠʩʪʝʤʳ ʥʝ ʧʦʟʚʦʣʷʶʪ ʚʣʘʜʝʣʴʮʫ ʫʩʪʨʦʡʩʪʚʘ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ 

ʠ ʜʘʞʝ ʧʨʦʯʠʪʳʚʘʪʴ ʩʦʦʙʱʝʥʠʷ, ʢʦʪʦʨʳʤʠ ʦʙʤʝʥʠʚʘʶʪʩʷ ʢʦʤʧʦʥʝʥʪʳ ʝʛʦ ʞʝ ʛʘʜʞʝʪʘ. ʕʪʦ 

ʚʳʥʫʞʜʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷ ʜʦʚʝʨʷʪʴʩʷ ʢʦʤʧʘʥʠʷʤ-ʠʟʛʦʪʦʚʠʪʝʣʷʤ, ʫʩʪʘʥʦʚʠʚʰʠʤ ʚ ʫʩʪʨʦʡʩʪʚʦ 

ʩʠʩʪʝʤʫ ʚʥʫʪʨʝʥʥʝʡ ʢʦʤʤʫʥʠʢʘʮʠʠ. ɹʦʣʴʰʠʥʩʪʚʦ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ð ʢʨʫʧʥʳʝ ʢʦʨʧʦʨʘʮʠʠ ʚʨʦʜʝ 

Intel, ʧʦʵʪʦʤʫ ʠʭ ʘʚʪʦʨʠʪʝʪ ʠ ʚʣʘʩʪʴ ʪʘʢ ʠʣʠ ʠʥʘʯʝ ʙʫʜʫʪ ʦʧʨʝʜʝʣʷʪʴ ʨʘʙʦʪʫ ʩʠʩʪʝʤʳ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. ʇʦʣʫʯʘʝʪʩʷ, ʤʳ ʚʥʦʚʴ ʚʦʟʚʨʘʱʘʝʤʩʷ ʢ ʧʨʦʙʣʝʤʝ ʧʦʩʨʝʜʥʠʢʦʚ, ʧʨʠʯʝʤ ʚ ʜʘʥʥʦʤ 

ʩʣʫʯʘʝ ʦʥʠ ʩʪʘʥʫʪ ʫʧʨʘʚʣʷʪʴ ʧʨʦʮʝʩʩʘʤʠ, ʢʦʪʦʨʳʝ ʧʨʦʠʩʭʦʜʷʪ ʥʘ ʥʘʰʠʭ ʩ ʚʘʤʠʫʩʪʨʦʡʩʪʚʘʭ. 

ʆʜʥʘʢʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʪʘʢʘʷ ʩʠʩʪʝʤʘ ʜʦʚʝʨʝʥʥʳʭ ʚʳʯʠʩʣʝʥʠʡ ð ʚʩʝ, ʯʪʦ ʫ ʥʘʩ ʝʩʪʴ, ʠ 

ʚ ʮʝʣʦʤ ʦʥʘ ʨʘʙʦʪʘʝʪ. 

ɼʦʚʝʨʝʥʥʳʝ ʚʳʯʠʩʣʝʥʠʷ ð ʣʠʰʴ ʯʘʩʪʴ ʩʣʦʞʥʦʡ ʧʨʦʛʨʘʤʤʳ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ 

çʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡè. ʆʯʝʥʴ ʚʘʞʥʦ ʬʠʢʩʠʨʦʚʘʪʴ ʜʝʷʪʝʣʴʥʦʩʪʴ ʫʩʪʨʦʡʩʪʚʘ: ʠʩʪʦʨʠʶ ʪʨʘʥʟʘʢʮʠʡ; 

ʢʘʞʜʳʡ ʩʣʫʯʘʡ ʚʚʦʜʘ ʧʘʨʦʣʷ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʟʘʜʘʯ; ʢʘʢʠʝ ʤʘʥʠʧʫʣʷʮʠʠ ʠ ʢʝʤ ʩ ʥʠʤ 

ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʩ ʤʦʤʝʥʪʘ ʩʙʦʨʢʠ ʠ ʧʦʩʪʘʚʢʠ ʠ ʚʧʣʦʪʴ ʜʦ ʫʪʠʣʠʟʘʮʠʠ. ʊʦʯʥʦ ʪʘʢ ʞʝ ʢʘʢ ʟʘʧʠʩʴ 

ʯʝʣʦʚʝʯʝʩʢʠʭ ʜʝʡʩʪʚʠʡ ʧʦʤʦʛʘʝʪ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʤʦʰʝʥʥʠʯʝʩʪʚʦ, ʥʘʜʝʞʥʳʡ ʨʝʛʠʩʪʨ ʧʦʟʚʦʣʷʝʪ 

ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʦʧʨʝʜʝʣʝʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʟʘʩʣʫʞʠʚʘʝʪ ʜʦʚʝʨʠʷ ʠ ʥʝ ʧʦʜʜʝʣʳʚʘʝʪ ʮʠʬʨʦʚʫʶ 

ʚʘʣʶʪʫ, ʢʦʪʦʨʫʶ ʧʝʨʝʯʠʩʣʷʝʪ ʥʘ ʢʦʰʝʣʝʢ ʜʨʫʛʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. ʀ ʝʩʣʠ ʙʣʦʢʯʝʡʥ ʫʞʝ ʜʦʢʘʟʘʣ ʩʚʦʝ 

ʧʨʝʚʦʩʭʦʜʩʪʚʦ ʥʘʜ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʤʠ ʘʨʭʠʚʘʤʠ ʯʝʣʦʚʝʯʝʩʢʠʭ ʪʨʘʥʟʘʢʮʠʡ, ʪʦ ʝʩʪʴ ʚʩʝ 

ʦʩʥʦʚʘʥʠʷ ʟʘʜʝʡʩʪʚʦʚʘʪʴ ʝʛʦ ʜʣʷ ʪʨʘʥʟʘʢʮʠʡ ʚ çʠʥʪʝʨʥʝʪʝ ʚʝʱʝʡè. ɺ ʢʦʥʮʝ ʢʦʥʮʦʚ, ʤʘʰʠʥʳ ʚʝʜʴ 

ʥʝ ʶʨʠʜʠʯʝʩʢʠʝ ʣʠʮʘ ʠ ʥʝ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʥʝ ʤʦʛʫʪ ʟʘʚʝʩʪʠ ʩʯʝʪ ʚ ʙʘʥʢʝ ʠʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ Paypal, 

Venmo ʠ ʜʨʫʛʠʝ ʨʝʛʫʣʠʨʫʝʤʳʝ ʵʣʝʢʪʨʦʥʥʳʝ ʢʦʰʝʣʴʢʠ [5]. 

ʀʜʝʘʣʴʥʳʡ ʩʮʝʥʘʨʠʡ, ʧʨʠ ʢʦʪʦʨʦʤ ʫʩʪʨʦʡʩʪʚʘ çʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡè ʩʤʦʛʫʪ ʧʣʘʪʠʪʴ ʟʘ 

ʢʨʘʪʢʦʩʨʦʯʥʳʡ ʜʦʩʪʫʧ ʢ ʩʝʨʚʠʩʘʤ, ʢʦʥʪʨʦʣʠʨʫʝʤʳʤ ʜʨʫʛʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ð ʥʘʧʨʠʤʝʨ, ʟʘ ʪʦ, 

ʯʪʦʙʳ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ Wi-Fi-ʪʦʯʢʦʡ ʩʦʩʝʜʘ ʠ ʦʪʧʨʘʚʠʪʴ ʩʨʦʯʥʦʝ ʩʦʦʙʱʝʥʠʝ, ð ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʤʥʦʛʦʩʪʦʨʦʥʥʠʝ ʠ ʦʯʝʥʴ ʙʳʩʪʨʳʝ ʤʠʢʨʦʧʣʘʪʝʞʠ. ʇʦʜʦʙʥʘʷ ʩʭʝʤʘ ʬʠʟʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʘ ʧʨʠ 

ʥʳʥʝʰʥʝʡ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʝ ʧʣʘʪʝʞʝʡ ʚ ʨʘʤʢʘʭ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʬʠʥʘʥʩʦʚʦʡ ʤʦʜʝʣʠ, ʩ 

ʪʨʝʭʜʥʝʚʥʳʤ ʧʝʨʠʦʜʦʤ ʟʘʯʠʩʣʝʥʠʷ ʠ ʚʳʩʦʢʠʤʠ ʢʦʤʠʩʩʠʷʤʠ. ʏʪʦʙʳ ʦʙʤʝʥʠʚʘʪʴʩʷ ʮʝʥʥʦʩʪʷʤʠ 

ʤʝʞʜʫ ʩʦʙʦʡ, ʫʟʣʘʤ çʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡè ʥʫʞʥʘ ʙʦʣʝʝ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʫʯʝʪʘ ʠ ʟʘʧʠʩʠ, 

ʥʘʧʨʠʤʝʨ ʙʣʦʢʯʝʡʥ. ʄʥʦʛʠʝ ʢʦʤʧʘʥʠʠ ʫʞʝ ʧʳʪʘʶʪʩʷ ʝʝ ʩʦʟʜʘʪʴ. 
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ʆʜʥʠʤ ʠʟ ʧʝʨʚʦʧʨʦʭʦʜʮʝʚ ʚ ʵʪʦʡ ʩʬʝʨʝ ʩʪʘʣʘ ʢʦʨʧʦʨʘʮʠʷ Intel. ʇʨʦʠʟʚʦʜʠʪʝʣʠ ʧʨʦʮʝʩʩʦʨʦʚ 

ʨʘʟʨʘʙʦʪʘʣʠ ʙʣʦʢʯʝʡʥ-ʪʝʭʥʦʣʦʛʠʶ ʧʦʜ ʥʘʟʚʘʥʠʝʤ Sawtooth Lake, ʥʘʜʩʪʨʘʠʚʘʝʤʫʶ ʧʦʚʝʨʭ ʫʞʝ 

ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʤʦʜʫʣʷ ʜʦʚʝʨʝʥʥʳʭ ʚʳʯʠʩʣʝʥʠʡ, ʠʟʚʝʩʪʥʦʛʦ ʢʘʢ Software Guard Extensions 

(IntelSGX) [6]. ʉʠʩʪʝʤʘ ʟʘʜʫʤʘʥʘ ʢʘʢ çʙʣʦʢʯʝʡʥ-ʘʛʥʦʩʪʠʢè, ʘ ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʝʝ ʤʦʞʥʦ 

ʟʘʧʫʩʪʠʪʴ ʢʘʢ ʥʘ ʙʘʟʝ ʧʨʠʚʘʪʥʦʛʦ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʙʣʦʢʯʝʡʥʘ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤ ʜʦʩʪʫʧʦʤ, ʪʘʢ ʠ 

ʥʘ ʙʘʟʝ ʦʪʢʨʳʪʦʡ ʩʝʪʠ ʫʩʪʨʦʡʩʪʚ. ʆʩʦʙʦ ʷʨʳʝ ʧʫʨʠʩʪʳ ʤʦʛʫʪ ʟʘʷʚʠʪʴ, ʯʪʦ, ʧʦʩʢʦʣʴʢʫ ʩʠʩʪʝʤʘ 

Sawtooth ʮʝʣʠʢʦʤ ʧʨʠʚʷʟʘʥʘ ʢ ʪʝʭʥʦʣʦʛʠʷʤ Intel, ʵʪʦ ʯʘʩʪʠʯʥʦ ʩʚʦʜʠʪ ʥʘ ʥʝʪ ʧʨʝʠʤʫʱʝʩʪʚʘ 

ʦʪʢʨʳʪʦʛʦ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʙʣʦʢʯʝʡʥʘ, ʚʝʜʴ ʧʦʣʴʟʦʚʘʪʝʣʠ ʙʫʜʫʪ ʚʳʥʫʞʜʝʥʳ ʧʦʣʘʛʘʪʴʩʷ 

ʥʘ ʇʆ ʢʦʤʧʘʥʠʠ Intel. ʊʝʤ ʥʝ ʤʝʥʝʝ ʚʦʟʤʦʞʥʦʩʪʴ ʚʩʪʨʦʠʪʴ ʚ ʦʪʢʨʳʪʳʡ ʙʣʦʢʯʝʡʥ ʟʘʱʠʪʥʳʝ 

ʤʝʭʘʥʠʟʤʳ, ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʜʣʷ çʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡè, ʢʨʘʡʥʝ ʚʘʞʥʘ. ʆʥʘ ʦʪʢʨʳʚʘʝʪ 

ʧʝʨʝʜ ʥʠʤ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʰʠʨʦʢʠʝ ʛʦʨʠʟʦʥʪʳ, ʯʝʤ ʚʣʘʩʪʴ ʜʚʫʭ-ʪʨʝʭ ʤʝʛʘʢʦʨʧʦʨʘʮʠʡ. 

ʈʘʩʩʤʦʪʨʠʤ ʩʠʪʫʘʮʠʶ, ʢʦʪʦʨʘʷ ʚʧʦʣʥʝ ʚʝʨʦʷʪʥʘ ʚ ʤʠʨʝ çʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡè. ʆʜʠʥ 

ʙʝʩʧʠʣʦʪʥʳʡ ʘʚʪʦʤʦʙʠʣʴ, ʢʦʪʦʨʦʤʫ ʥʫʞʥʦ ʢʘʢ ʤʦʞʥʦ ʙʳʩʪʨʝʝ ʜʦʙʨʘʪʴʩʷ ʜʦ ʤʝʩʪʘ ʥʘʟʥʘʯʝʥʠʷ, 

ʧʣʘʪʠʪ ʥʝʙʦʣʴʰʫʶ ʩʫʤʤʫ ʜʨʫʛʦʤʫ ʙʝʩʧʠʣʦʪʥʦʤʫ ʘʚʪʦʤʦʙʠʣʶ, ʯʪʦʙʳ ʪʦʪ ʝʛʦ ʧʨʦʧʫʩʪʠʣ. ʂʘʢ 

ʤ  rʫʞʝ ʛʦʚʦʨʠʣʠ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʫʜʦʩʪʦʚʝʨʠʪʴ ʚʘʣʠʜʥʦʩʪʴ ʵʪʦʡ ʪʨʘʥʟʘʢʮʠʠ, ʥʝʦʙʭʦʜʠʤʘ 

ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʩʠʩʪʝʤʘ ʜʦʚʝʨʠʷ, ʧʦʩʢʦʣʴʢʫ ʨʝʯʴ ʠʜʝʪ ʦ ʧʝʨʝʜʘʯʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʜʘʥʥʳʭ, ʘ 

ʥʝ ʧʨʦʩʪʦ ʦ ʧʝʨʝʚʦʜʝ ʩʨʝʜʩʪʚ. ʅʘʧʨʠʤʝʨ, ʥʫʞʥʦ ʫʜʦʩʪʦʚʝʨʠʪʴʩʷ, ʯʪʦ ʦʙʛʦʥʷʶʱʘʷ ʤʘʰʠʥʘ ʤʦʞʝʪ 

ʨʘʟʚʠʚʘʪʴ ʚʳʩʦʢʫʶ ʩʢʦʨʦʩʪʴ ʩ ʜʦʣʞʥʳʤ ʫʨʦʚʥʝʤ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʯʪʦ ʩʠʩʪʝʤʘ ʦʜʥʦʛʦ ʠʟ 

ʘʚʪʦʤʦʙʠʣʝʡ ʥʝ ʟʘʨʘʞʝʥʘ ʚʨʝʜʦʥʦʩʥʳʤ ʇʆ ʠ ʥʝ ʧʝʨʝʜʘʩʪ ʝʛʦ ʜʨʫʛʦʤʫ. ɺʩʝ ʵʪʠ ʧʦʜʪʚʝʨʞʜʝʥʠʷ, 

ʘ ʪʘʢʞʝ ʩʧʨʘʚʢʫ ʦ ʩʨʝʜʩʪʚʘʭ ʥʘ ʢʦʰʝʣʴʢʝ ʘʚʪʦʤʦʙʠʣʷ-ʧʣʘʪʝʣʴʱʠʢʘ ʤʦʞʥʦ ʧʨʦʧʫʩʪʠʪʴ ʯʝʨʝʟ 

ʙʣʦʢʯʝʡʥ-ʨʝʝʩʪʨ ʠ ʧʨʦʚʝʨʠʪʴ ʠʩʪʠʥʥʦʩʪʴ ʟʘʷʚʣʝʥʠʡ ʢʘʞʜʦʡ ʩʪʦʨʦʥʳ, ʛʘʨʘʥʪʠʨʫʷ ʚʘʣʠʜʥʦʩʪʴ 

ʩʜʝʣʢʠ ʙʝʟ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʢʦʥʪʨʦʣʷ. ʇʨʠ ʵʪʦʤ, ʦʜʥʘʢʦ, ʚʦʟʥʠʢʘʝʪ ʨʷʜ ʚʦʧʨʦʩʦʚ. ʃʝʛʢʦ ʣʠ 

ʙʫʜʝʪ ʦʙʨʘʙʦʪʘʪʴ ʪʘʢʫʶ ʪʨʘʥʟʘʢʮʠʶ ʥʘ ʦʩʥʦʚʝ ʧʨʠʚʘʪʥʦʛʦ ʙʣʦʢʯʝʡʥʘ? ʂʘʢʦʚʘ ʚʝʨʦʷʪʥʦʩʪʴ 

(ʚ ʩʪʨʘʥʝ, ʛʜʝ ʙʦʣʝʝ 230 ʤʠʣʣʠʦʥʦʚ ʘʚʪʦʤʦʙʠʣʝʡ), ʯʪʦ ʦʙʝ ʤʘʰʠʥʳ ʧʦʜʢʣʶʯʝʥʳ ʢ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ 

ʟʘʢʨʳʪʦʡ ʩʝʪʠ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʛʨʫʧʧʳ ʚʘʣʠʜʘʪʦʨʦʚ? ɽʩʣʠ ʞʝ ʦʥʠ ʧʦʜʢʣʶʯʝʥʳ ʢ ʨʘʟʥʳʤ ʩʝʪʷʤ, 

ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʥʝʩʦʚʤʝʩʪʠʤʳʤ ʠ ʧʣʘʪʝʞ ʥʝ ʧʨʦʡʜʝʪ. ɻʜʝ ʛʘʨʘʥʪʠʷ, 

ʯʪʦ ʚʩʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʘʚʪʦ ʩʪʘʥʫʪ ʧʦʣʴʟʦʚʘʪʴʩʷ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʩʠʩʪʝʤʦʡ ʚʝʨʠʬʠʢʘʮʠʠ? ɸ ʝʩʣʠ 

ʦʥʠ ʦʙʲʝʜʠʥʷʪʩʷ ʠ ʩʦʟʜʘʜʫʪ ʢʦʥʩʦʨʮʠʫʤ, ʯʪʦʙʳ ʩʘʤʠʤ ʫʧʨʘʚʣʷʪʴ ʝʜʠʥʦʡ ʩʠʩʪʝʤʦʡ, ʥʝ 

ʧʝʨʝʢʨʦʝʪ ʣʠ ʵʪʦ ʜʦʩʪʫʧ ʥʘ ʨʳʥʦʢ ʤʦʣʦʜʳʤ ʢʦʤʧʘʥʠʷʤ, ʩʪʘʨʪʘʧʘʤ ʚ ʩʬʝʨʝ ʘʚʪʦʧʨʦʤʘ? ɺʜʨʫʛ 

ʤ  rʧʦʨʦʜʠʤ ʛʠʛʘʥʪʩʢʠʡ ʤʝʭʘʥʠʟʤ, ʢʦʪʦʨʳʡ ʚ ʱʝʧʢʠ ʧʝʨʝʤʝʣʝʪ ʢʦʥʢʫʨʝʥʮʠʶ? 

ɺʝʨʦʷʪʥʦ, ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ ʙʘʨʴʝʨʦʚ ʠ ʤʦʥʦʧʦʣʠʡ ʧʦʤʦʛʣʘ ʙʳ ʧʦʠʩʪʠʥʝ 

ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʘʷ, ʦʪʢʨʳʪʘʷ ʩʠʩʪʝʤʘ, ʚ ʨʘʙʦʪʝ ʢʦʪʦʨʦʡ ʤʦʞʝʪ ʫʯʘʩʪʚʦʚʘʪʴ ʣʶʙʦʝ ʫʩʪʨʦʡʩʪʚʦ, 

ʥʦ ʧʨʠ ʵʪʦʤ ʢʘʞʜʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʙʫʜʝʪ ʫʚʝʨʝʥ ʚ ʩʦʭʨʘʥʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ, ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ 

ʧʝʨʝʜʘʚʘʝʤʳʭ ʮʝʥʥʦʩʪʝʡ. ʆʪʢʨʳʪʘʷ ʩʠʩʪʝʤʘ ʩʦʟʜʘʣʘ ʙʳ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʛʠʙʢʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ 

ʜʣʷ çʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡè ʠ ʠʟʙʘʚʠʣʘ ʙʳ ʦʪ ʜʠʢʪʘʪʘ ʧʦʩʨʝʜʥʠʢʦʚ (ʘ ʪʘʢʞʝ ʦʪ ʠʭ ʣʶʙʚʠ ʢ ʚʳʩʦʢʠʤ 

ʢʦʤʠʩʩʠʷʤ). 

ʆʜʥʘʢʦ ʧʨʦʙʣʝʤʘ ʚ ʪʦʤ, ʯʪʦ ʚʦʟʤʦʞʥʦʩʪʠ ʥʳʥʝʰʥʠʭ ʦʪʢʨʳʪʳʭ ʙʣʦʢʯʝʡʥʦʚ ʜʦʚʦʣʴʥʦ 

ʦʛʨʘʥʠʯʝʥʥʳ. ʇʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʠ ʨʘʟʤʝʨ ʙʣʦʢʦʚ ʚ ʩʠʩʪʝʤʝ ɹʠʪʢʦʠʥ ʧʦʟʚʦʣʷʶʪ ʚʳʧʦʣʥʷʪʴ 

ʣʠʰʴ ʥʝʩʢʦʣʴʢʦ ʪʨʘʥʟʘʢʮʠʡ ʚ ʩʝʢʫʥʜʫ, ʭʦʪʷ çʚʥʝʩʝʪʝʚʦʡè ʧʨʦʪʦʢʦʣ LN ʜʦʣʞʝʥ ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʣʫʯʰʠʪʴ ʩʠʪʫʘʮʠʶ. ʉʠʩʪʝʤʘ ʕʬʠʨʠʫʤ ʭʦʪʷ ʠ ʙʳʩʪʨʝʝ ʦʙʨʘʙʘʪʳʚʘʝʪ ʙʣʦʢʠ, ʥʦ ʪʦʞʝ ʧʦʜʚʝʨʞʝʥʘ 

ʩʙʦʷʤ ʧʨʠ ʙʦʣʴʰʦʡ ʟʘʛʨʫʞʝʥʥʦʩʪʠ ʩʝʪʠ. ʕʪʠ ʦʛʨʘʥʠʯʝʥʠʷ ð ʝʩʣʠ ʠʭ ʥʝ ʫʩʪʨʘʥʠʪʴ ʚ ʙʣʠʞʘʡʰʝʝ 

ʚʨʝʤʷ ð ʟʘʪʦʨʤʦʟʷʪ ʨʘʟʚʠʪʠʝ çʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡè, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʩʧʨʘʚʣʷʪʴʩʷ ʩ ʤʦʱʥʝʡʰʠʤ 

ʪʨʘʬʠʢʦʤ ʤʠʢʨʦʧʣʘʪʝʞʝʡ ʤʝʞʜʫ ʤʠʣʣʠʘʨʜʘʤʠ ʫʩʪʨʦʡʩʪʚ. 

ɺ ʵʪʦʡ ʩʬʝʨʝ ʪʘʢʞʝ ʚʝʜʫʪʩʷ ʘʢʪʠʚʥʳʝ ʨʘʟʨʘʙʦʪʢʠ. ʉʪʘʨʪʘʧ IOTA ʠʩʧʦʣʴʟʫʝʪ ʥʝʩʪʘʥʜʘʨʪʥʳʡ 

ʘʣʛʦʨʠʪʤ ʢʦʥʩʝʥʩʫʩʘ, ʢʦʪʦʨʳʡ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʥʘʛʨʫʞʘʝʪ ʚʳʯʠʩʣʠʪʝʣʴʥʫʶ ʩʝʪʴ, ʯʝʤ 

ʦʙʳʢʥʦʚʝʥʥʳʡ ʙʣʦʢʯʝʡʥ. ɺ ʵʪʦʡ ʩʠʩʪʝʤʝ ʢʘʞʜʦʝ ʫʩʪʨʦʡʩʪʚʦ ʥʝ ʪʦʣʴʢʦ ʩʦʚʝʨʰʘʝʪ ʪʨʘʥʟʘʢʮʠʠ, ʥʦ 

ʠ ʷʚʣʷʝʪʩʷ ʚʘʣʠʜʘʪʦʨʦʤ ð ʚ ʦʪʣʠʯʠʝ ʦʪ ɹʠʪʢʦʠʥʘ, ʛʜʝ ʤʘʡʥʝʨʳ ʠ ʧʦʣʴʟʦʚʘʪʝʣʠ ʨʘʟʜʝʣʝʥʳ. 

ʇʨʠʥʮʠʧ ʪʘʢʦʚ: ʯʪʦʙʳ ʦʜʥʦ ʫʩʪʨʦʡʩʪʚʦ ʤʦʛʣʦ ʦʙʤʝʥʷʪʴʩʷ ʜʘʥʥʳʤʠ ʩ ʜʨʫʛʠʤ ð ʦʪʧʨʘʚʠʪʴ 

ʜʝʥʴʛʠ ʚ ʬʦʨʤʝ ʪʦʢʝʥʦʚ IOTA ʠʣʠ ʧʝʨʝʩʣʘʪʴ ʜʨʫʛʫʶ ʮʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ð ʦʥʦ ʜʦʣʞʥʦ ʩʘʤʦ 

ʧʦʜʪʚʝʨʜʠʪʴ ʚʘʣʠʜʥʦʩʪʴ ʜʚʫʭ ʪʨʘʥʟʘʢʮʠʡ ʚ ʩʝʪʠ, ʥʘʟʥʘʯʝʥʥʳʭ ʝʤʫ ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ. ɼʚʝ 

ʪʨʘʥʟʘʢʮʠʠ ʠʟ ʤʠʣʣʠʦʥʦʚ, ʦʯʝʚʠʜʥʦ, ʪʨʝʙʫʶʪ ʥʘʤʥʦʛʦ ʤʝʥʴʰʠʭ ʤʦʱʥʦʩʪʝʡ, ʯʝʤ ʚ ʩʠʩʪʝʤʘʭ 

ɹʠʪʢʦʠʥʘ ʠ ʕʬʠʨʠʫʤʘ, ʛʜʝ ʤʘʡʥʝʨʘʤ ʧʨʠʭʦʜʠʪʩʷ ʦʙʨʘʙʘʪʳʚʘʪʴ ʢʘʞʜʳʡ ʙʣʦʢ ʮʝʣʠʢʦʤ. ʇʦʵʪʦʤʫ 

ʩʠʩʪʝʤʘ IOTA ʦʧʝʨʝʞʘʝʪ ʠʭ ʚ ʧʣʘʥʝ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʠ. ʆʜʥʘʢʦ ʝʝ ʫʩʧʝʭ ð ʠ ʚʦʦʙʱʝ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʚʩʝʡ ʩʝʪʠ IOTA ð ʟʘʚʠʩʠʪ ʦʪ ʩʝʪʝʚʦʛʦ ʵʬʬʝʢʪʘ. ɽʩʣʠ ʢ ʩʝʪʠ ʙʫʜʝʪ ʧʦʜʢʣʶʯʝʥʦ 

ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʫʩʪʨʦʡʩʪʚ, ʪʦ ʟʣʦʫʤʳʰʣʝʥʥʠʢ, ʦʧʝʨʠʨʫʶʱʠʡ ʦʜʥʠʤ ʠʟ ʥʠʭ, ʨʘʥʦ ʠʣʠ 
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ʧʦʟʜʥʦ ʧʦʣʫʯʠʪ ʥʘ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʩʦʙʩʪʚʝʥʥʫʶ ʪʨʘʥʟʘʢʮʠʶ ʠ ʩʤʦʞʝʪ ʘʚʪʦʨʠʟʦʚʘʪʴ ʜʚʦʡʥʦʝ 

ʨʘʩʭʦʜʦʚʘʥʠʝ ʠʣʠ ʜʨʫʛʦʡ ʚʠʜ ʤʦʰʝʥʥʠʯʝʩʪʚʘ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʧʦ ʤʝʨʝ ʨʘʟʨʘʩʪʘʥʠʷ ʩʝʪʠ ʪʘʢʘʷ 

ʚʝʨʦʷʪʥʦʩʪʴ ʫʙʳʚʘʝʪ ʚ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʧʨʦʛʨʝʩʩʠʠ, ʘ ʥʘʜʝʞʥʦʩʪʴ ʩʠʩʪʝʤʳ ʨʝʟʢʦ ʧʦʚʳʰʘʝʪʩʷ. 

ʈʘʟʨʘʙʦʪʯʠʢʠ ʢʦʤʧʘʥʠʠ IOTA ʫʚʝʨʷʶʪ: ʯʝʤ ʩʝʪʴ ʰʠʨʝ, ʪʝʤ ʣʫʯʰʝ ʦʥʘ ʤʘʩʰʪʘʙʠʨʫʝʪʩʷ ʠ ʪʝʤ 

ʙʦʣʴʰʝ ʜʘʝʪ ʛʘʨʘʥʪʠʡ. ɺ ʵʪʦʤ ʦʥʘ ʧʨʷʤʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʘ ɹʠʪʢʦʠʥʫ. 

ʅʘʨʘʙʦʪʢʠ ʢʦʤʧʘʥʠʠ IOTA ʙʳʣʠ ʚʩʪʨʝʯʝʥʳ ʩ ʙʫʨʥʳʤ ʵʥʪʫʟʠʘʟʤʦʤ, ʠ ʤʥʦʛʠʝ ʠʭ ʩʪʦʨʦʥʥʠʢʠ 

ʠʥʚʝʩʪʠʨʦʚʘʣʠ ʚ ʪʦʢʝʥ IOTA, ʢʦʪʦʨʳʡ ʩʪʘʣ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʫʩʧʝʰʥʳʭ ʥʘ ʨʳʥʢʝ. ʆʜʥʘʢʦ 

ʵʡʬʦʨʠʷ ʧʨʦʰʣʘ, ʢʦʛʜʘ ʢʨʠʧʪʦʛʨʘʬʳ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʤʝʜʠʘʣʘʙʦʨʘʪʦʨʠʠ 

ʄʘʩʩʘʯʫʩʝʪʩʢʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ (MITôs Digital Currency Initiative) ʦʙʥʘʨʫʞʠʣʠ ʚ 

ʘʣʛʦʨʠʪʤʝ ʭʝʰʠʨʦʚʘʥʠʷ ʪʨʘʥʟʘʢʮʠʡ ʩʝʨʴʝʟʥʫʶ ʫʷʟʚʠʤʦʩʪʴ [7]. ɺʤʝʩʪʦ ʪʦʛʦ ʯʪʦʙʳ ʧʨʠʤʝʥʷʪʴ 

ʩʪʘʥʜʘʨʪʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʭʝʰʠʨʦʚʘʥʠʷ, ʥʘʧʨʠʤʝʨ ʘʣʛʦʨʠʪʤ SHA-256, ʢʘʢ ʫ ʙʠʪʢʦʠʥʘ ʠ ʧʨʦʯʠʭ 

ʢʨʠʧʪʦʚʘʣʶʪ, ʨʘʟʨʘʙʦʪʯʠʢʠ IOTA ʧʨʝʜʧʦʯʣʠ ʩʦʟʜʘʪʴ ʩʦʙʩʪʚʝʥʥʫʶ ʚʝʨʩʠʶ, ʛʜʝ ʠ ʥʘʰʣʠʩʴ 

çʣʘʟʝʡʢʠè ʜʣʷ ʤʦʰʝʥʥʠʢʦʚ. ʕʪʦ ʦʪʢʨʳʪʠʝ ʦʙʝʩʮʝʥʠʣʦ ʪʦʢʝʥʳ IOTA ʠ ʧʦʩʪʘʚʠʣʦ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʧʝʨʝʜ ʚʳʙʦʨʦʤ: ʣʠʙʦ ʟʘʛʨʫʟʠʪʴ ʥʦʚʫʶ ʚʝʨʩʠʶ ʇʆ, ʣʠʙʦ ʚʳʧʘʩʪʴ ʠʟ ʩʠʩʪʝʤʳ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, 

ʧʨʦʠʟʦʰʝʣ ʭʘʨʜʬʦʨʢ. ʇʦʩʣʝ ʪʦʛʦ ʢʘʢ ʛʨʫʧʧʘ ʄʊʀ ʦʧʫʙʣʠʢʦʚʘʣʘ ʩʚʦʠ ʚʳʚʦʜʳ ʠ ʥʘ ʧʨʠʤʝʨʝ 

IOTA ʧʦʷʩʥʠʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʙʦʣʝʝ ʞʝʩʪʢʦʛʦ ʢʦʥʪʨʦʣʷ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʢʫʨʩ ʪʦʢʝʥʦʚ IOTA 

ʨʫʭʥʫʣ. ʀʥʚʝʩʪʦʨʳ ð ʨʘʟʫʤʝʝʪʩʷ, ʥʝʜʦʚʦʣʴʥʳʝ ʦʙʝʩʮʝʥʠʚʘʥʠʝʤ ʩʚʦʠʭ ʪʦʢʝʥʦʚ ð ʫʩʪʨʦʠʣʠ 

çʨʘʟʙʦʨ ʧʦʣʝʪʦʚè ʚ ʩʦʮʩʝʪʷʭ ʠ ʦʙʚʠʥʠʣʠ ʣʘʙʦʨʘʪʦʨʠʶ ʄʊʀ ʚ ʥʘʤʝʨʝʥʥʦʤ ʥʘʛʥʝʪʘʥʠʠ ʩʪʨʘʭʦʚ 

ʨʘʜʠ ʩʦʙʩʪʚʝʥʥʦʡ ʚʳʛʦʜʳ [8]. ɼʦʩʪʘʣʦʩʴ ʠ ʞʫʨʥʘʣʠʩʪʫ Forbes, ʥʘʧʠʩʘʚʰʝʤʫ ʩʪʘʪʴʶ ʦʙ 

ʫʷʟʚʠʤʦʩʪʠ IOTA [9]. ʉʦʦʩʥʦʚʘʪʝʣʴ ʢʦʤʧʘʥʠʠ ʉʝʨʛʝʡ ʀʚʘʥʯʝʛʣʦ ʚʳʩʪʫʧʠʣ ʚ ʪʝʤʘʪʠʯʝʩʢʦʤ ʙʣʦʛʝ 

ʩ ʚʝʩʴʤʘ ʥʝʦʞʠʜʘʥʥʳʤ ʟʘʷʚʣʝʥʠʝʤ, ʯʪʦ ʫʷʟʚʠʤʦʩʪʴ ʟʘʣʦʞʝʥʘ ʚ ʢʦʜ ʩʧʝʮʠʘʣʴʥʦ ʜʣʷ çʟʘʱʠʪʳ ʦʪ 

ʢʦʧʠʨʦʚʘʥʠʷè, ʯʪʦʙʳ ʥʝʜʦʙʨʦʩʦʚʝʩʪʥʳʝ ʢʦʥʢʫʨʝʥʪʳ, ʢʦʪʦʨʳʝ ʨʝʰʘʪ ʧʦʟʘʠʤʩʪʚʦʚʘʪʴ ʦʪʢʨʳʪʳʡ 

ʢʦʜ IOTA, ʩʪʦʣʢʥʫʣʠʩʴ ʩ ʧʨʦʙʣʝʤʘʤʠ [10]. ʕʪʠ ʩʣʦʚʘ ʚʳʟʚʘʣʠ ʰʢʚʘʣ ʢʨʠʪʠʢʠ ʩʦ ʩʪʦʨʦʥʳ 

ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʩʦʦʙʱʝʩʪʚʘ, ʫ ʢʦʪʦʨʦʛʦ ʩʪʘʣʦ ʪʨʘʜʠʮʠʝʡ ʦʪʢʨʳʪʦ ʨʘʟʙʠʨʘʪʴ ʥʘʨʘʙʦʪʢʠ ʜʨʫʛ 

ʜʨʫʛʘ, ʯʪʦʙʳ ʠʩʧʨʘʚʠʪʴ ʥʝʜʦʯʝʪʳ ʠ ʩʜʝʣʘʪʴ ʢʦʜ ʥʘʜʝʞʥʝʝ. 

ʄʝʞʜʫ ʪʝʤ, ʭʦʪʷ ʧʨʦʝʢʪ IOTA ʠ ʫʪʨʘʪʠʣ ʜʦʚʝʨʠʝ ʨʷʜʘ ʫʚʘʞʘʝʤʳʭ ʢʨʠʧʪʦʛʨʘʬʦʚ 

ʚ ʙʣʦʢʯʝʡʥ-ʩʦʦʙʱʝʩʪʚʝ, ʫ ʤʥʦʛʠʭ ʢʨʫʧʥʳʭ ʢʦʤʧʘʥʠʡ ʠʥʪʝʨʝʩ ʢ ʥʝʤʫ ʥʝ ʫʛʘʩ. ɺʝʨʦʷʪʥʦ, ʧʦʪʦʤʫ, 

ʯʪʦ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʭ ʫʜʘʯ ʠʣʠ ʧʨʦʤʘʭʦʚ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʤʦʜʝʣʴ IOTA 

ʚʝʩʴʤʘ ʧʨʠʚʣʝʢʘʪʝʣʴʥʘ. ɽʩʣʠ ʫʜʘʩʪʩʷ ʠʩʧʨʘʚʠʪʴ ʢʦʜ, ʪʦ ʩʘʤ ʧʨʠʥʮʠʧ, ʥʘ ʢʦʪʦʨʦʤ ʦʩʥʦʚʘʥʘ 

ʩʠʩʪʝʤʘ, ʦʙʝʱʘʝʪ ʙʳʪʴ ʤʝʥʝʝ ʩʣʦʞʥʳʤ ʠ ʟʘʪʨʘʪʥʳʤ ʚ ʧʣʘʥʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʦʱʥʦʩʪʝʡ, ʯʝʤ 

ʫʩʪʨʦʡʩʪʚʦ ɹʠʪʢʦʠʥʘ ʠ ʕʬʠʨʠʫʤʘ, ʛʜʝ ʢʘʞʜʳʡ ʢʦʤʧʴʶʪʝʨ ʚ ʦʛʨʦʤʥʦʡ ʩʝʪʠ ʚʘʣʠʜʘʪʦʨʦʚ ʜʦʣʞʝʥ 

ʦʙʨʘʙʦʪʘʪʴ ʠ ʧʦʜʪʚʝʨʜʠʪʴ ʧʦʣʥʳʡ ʩʧʠʩʦʢ ʪʨʘʥʟʘʢʮʠʡ ʚ ʢʘʞʜʦʤ ʥʦʚʦʤ ʙʣʦʢʝ. ʅʝʤʝʮʢʠʡ ʛʠʛʘʥʪ 

ʠʥʞʝʥʝʨʠʠ ʠ ʵʣʝʢʪʨʦʥʠʢʠ ð ʢʦʤʧʘʥʠʷ Bosch ð ʧʨʦʚʦʜʠʪ ʩʝʨʠʶ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩ ʩʠʩʪʝʤʦʡ 

IOTA, ʚ ʪʦʤ ʯʠʩʣʝ ʠʟʫʯʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʣʘʪʝʞʝʡ ʤʝʞʜʫ ʙʝʩʧʠʣʦʪʥʳʤʠ ʛʨʫʟʦʚʠʢʘʤʠ, 

ʚʳʩʪʨʦʝʥʥʳʤʠ ʚ ʣʠʥʝʡʥʳʡ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʡ çʚʟʚʦʜè. ʉʫʪʴ ʠʜʝʠ ʚ ʪʦʤ, ʯʪʦ ʛʨʫʟʦʚʠʢʠ, ʝʜʫʱʠʝ 

ʚ ʟʘʜʥʠʭ ʨʷʜʘʭ, ʧʦʧʘʜʘʶʪ ʚ ʚʦʟʜʫʰʥʳʡ ʧʦʪʦʢ ʦʪ ʪʝʭ, ʯʪʦ ʝʜʫʪ ʚʧʝʨʝʜʠ ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʨʘʪʷʪ 

ʥʘʤʥʦʛʦ ʤʝʥʴʰʝ ʵʥʝʨʛʠʠ ʥʘ ʧʝʨʝʜʚʠʞʝʥʠʝ, ʧʦʵʪʦʤʫ ʦʥʠ ʜʦʣʞʥʳ ʧʝʨʝʯʠʩʣʷʪʴ ʪʦʢʝʥʳ IOTA 

ʧʝʨʝʜʥʠʤ ʛʨʫʟʦʚʠʢʘʤ, ʯʪʦʙʳ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʨʘʟʥʠʮʫ ʚ ʨʘʩʭʦʜʝ ʵʥʝʨʛʠʠ. ʇʨʠ ʵʪʦʤ ʢʦʤʧʘʥʠʠ 

IOTA ʠ Bosch ʚʭʦʜʷʪ ʚ ʢʦʥʩʦʨʮʠʫʤ ʧʦʜ ʥʘʟʚʘʥʠʝʤ Trusted IoT Alliance (çɸʩʩʦʮʠʘʮʠʷ ʜʦʚʝʨʝʥʥʳʭ 

ʚʳʯʠʩʣʝʥʠʡ ʜʣʷ ñʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡòè) [11], ʟʘʜʘʯʘ ʢʦʪʦʨʦʛʦ ð ʚʳʩʪʨʦʠʪʴ ʥʘʜʝʞʥʫʶ ʠ 

ʙʝʟʦʧʘʩʥʫʶ ʙʣʦʢʯʝʡʥ-ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʜʣʷ ʩʚʦʝʡ ʦʪʨʘʩʣʠ. ɺ ʥʝʤ ʪʘʢʞʝ ʩʦʩʪʦʷʪ ʢʦʤʧʘʥʠʠ 

Foxconn, Cisco, BNY Mellon ʠ ʨʷʜ ʙʣʦʢʯʝʡʥ-ʩʪʘʨʪʘʧʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʣʦʛʠʩʪʠʯʝʩʢʘʷ ʬʠʨʤʘ 

Skuchain ʠ ʧʦʠʩʢʦʚʘʷ ʣʘʙʦʨʘʪʦʨʠʷ ConsenSys. ʉʘʡʪ ʢʦʥʩʦʨʮʠʫʤʘ ʧʨʦʜʚʠʛʘʝʪ çʠʥʪʝʨʥʝʪ ʚʝʱʝʡ 

ʜʣʷ ʙʠʟʥʝʩʘè, ʦʙʝʱʘʷ çʩʪʘʪʴ ʢʘʪʘʣʠʟʘʪʦʨʦʤ ʯʝʪʚʝʨʪʦʡ ʧʨʦʤʳʰʣʝʥʥʦʡ ʨʝʚʦʣʶʮʠʠè. ʊʝʭʥʦʣʦʛʠʷ 

IOTA, ʚʦʟʤʦʞʥʦ, ʠ ʥʝ ʠʜʝʘʣʴʥʘ, ʥʦ ʪʘʢʠʝ ʧʦʜʭʦʜʳ ʢ ʟʘʜʘʯʝ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʩʝʪʠ ʦʜʥʦʟʥʘʯʥʦ 

ʚʳʟʳʚʘʶʪ ʠʥʪʝʨʝʩ. 

ɼʘʞʝ ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʉʐɸ ʥʝ ʦʩʪʘʣʦʩʴ ʚ ʩʪʦʨʦʥʝ. ʄʠʥʠʩʪʝʨʩʪʚʦ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʚʳʜʝʣʠʣʦ ʢʦʤʧʘʥʠʠ Factom ð ʩʪʨʦʠʪʝʣʶ ʙʣʦʢʯʝʡʥ-ʠʥʬʨʘʩʪʨʫʢʪʫʨ ð ʛʨʘʥʪ ʚ ʨʘʟʤʝʨʝ 199 ʪʳʩʷʯ 

ʜʦʣʣʘʨʦʚ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʧʨʦʪʦʢʦʣʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʣʷ çʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡè [12]. ʇʦ ʤʝʨʢʘʤ 

ICO-ʩʙʦʨʦʚ ʩʫʤʤʘ ʦʯʝʥʴ ʩʢʨʦʤʥʘʷ, ʦʜʥʘʢʦ ʩʘʤ ʬʘʢʪ ʝʝ ʚʳʜʘʯʠ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ 

ʦʙʥʘʜʝʞʠʚʘʶʱʠʡ ʚʦʪʫʤ ʜʦʚʝʨʠʷ ʩʦ ʩʪʦʨʦʥʳ ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ. ʉʠʩʪʝʤʘ 

ʢʦʤʧʘʥʠʠ Factom ʜʦʣʞʥʘ ʩʦʟʜʘʪʴ ʫʥʠʢʘʣʴʥʳʡ ʞʫʨʥʘʣ ʜʘʥʥʳʭ ʜʣʷ ʢʘʞʜʦʛʦ ʫʩʪʨʦʡʩʪʚʘ: ʩʝʨʠʡʥʳʡ 

ʥʦʤʝʨ, ʜʘʪʘ ʠ ʤʝʩʪʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʠʩʪʦʨʠʷ ʦʙʥʦʚʣʝʥʠʡ, ʚʳʷʚʣʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʩ ʙʝʟʦʧʘʩʥʦʩʪʴʶ 

ʠ ʧʦʣʥʦʤʦʯʠʷ, ʢʦʪʦʨʳʤʠ ʫʩʪʨʦʡʩʪʚʦ ʥʘʜʝʣʝʥʦ. ʉʫʪʴ ʠʜʝʠ ʚ ʪʦʤ, ʯʪʦ, ʝʩʣʠ ʟʘʧʠʩʴ ʦ ʪʝʭʥʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʘʭ, ʪʨʘʥʟʘʢʮʠʷʭ ʠ ʩʝʨʪʠʬʠʢʘʮʠʠ ʫʩʪʨʦʡʩʪʚʘ ʙʫʜʝʪ ʭʨʘʥʠʪʴʩʷ ʚ ʥʝʠʟʤʝʥʷʝʤʦʤ ʨʝʝʩʪʨʝ, 
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ʭʘʢʝʨʳ ʥʝ ʩʤʦʛʫʪ ʝʝ ʧʦʜʧʨʘʚʠʪʴ, ʯʪʦʙʳ ʩʢʨʳʪʴ ʫʷʟʚʠʤʦʩʪʴ, ʢʦʪʦʨʦʡ ʚʦʩʧʦʣʴʟʦʚʘʣʠʩʴ. ɼʦ ʢʘʢʦʡ 

ʩʪʝʧʝʥʠ ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʉʐɸ ʥʘʤʝʨʝʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʭʦʜ ʧʨʦʝʢʪʘ, ʧʦʢʘ ʥʝʠʟʚʝʩʪʥʦ. 

ʃʘʙʦʨʘʪʦʨʠʷ Context ʚ ʂʝʤʙʨʠʜʞʝ ʚʝʜʝʪ ʧʦʭʦʞʠʝ ʧʨʦʛʨʘʤʤʳ, ʯʪʦʙʳ ʜʦʙʠʪʴʩʷ ʪʦʛʦ, ʯʪʦ ʦʥʘ 

ʥʘʟʳʚʘʝʪ çʧʨʘʚʜʠʚʦʩʪʴʶ ʜʘʥʥʳʭè. ʅʘ ʝʝ ʙʘʟʝ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʨʘʟʣʠʯʥʳʭ 

ʦʪʨʘʩʣʝʡ, ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʝ ʚ ʝʜʠʥʳʭ ʩʪʘʥʜʘʨʪʘʭ ʦʪʢʨʳʪʳʭ ʜʘʥʥʳʭ ʜʣʷ API (ʧʨʦʛʨʘʤʤʥʳʭ 

ʠʥʪʝʨʬʝʡʩʦʚ ʧʨʠʣʦʞʝʥʠʷ), ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʠʣʠ ʙr  ʩʪʦʨʦʥʘʤ ʦʙʤʝʥʠʚʘʪʴʩʷ ʠʥʬʦʨʤʘʮʠʝʡ ʩ 

ʫʥʠʢʘʣʴʥʳʤ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʤ ʭʝʰʝʤ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʤ ʠʜʝʥʪʠʯʥʦʩʪʴ ʫʩʪʨʦʡʩʪʚʘ ʠ ʝʛʦ 

ʚʣʘʜʝʣʴʮʘ. ʉʦʙʠʨʘʷ ʠ ʦʙʨʘʙʘʪʳʚʘʷ ʠʥʬʦʨʤʘʮʠʶ ʩ ʧʦʤʦʱʴʶ ʙʣʦʢʯʝʡʥʘ, ʢʦʤʘʥʜʘ ʣʘʙʦʨʘʪʦʨʠʠ 

Context ʥʘʜʝʝʪʩʷ ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ ʜʦʚʝʨʠʷ ʢ ʜʘʥʥʳʤ, ʧʨʦʠʟʚʦʜʠʤʳʤ ʫʟʣʘʤʠ çʠʥʪʝʨʥʝʪʘ 

ʚʝʱʝʡè, ʥʘʧʨʠʤʝʨ ʜʘʪʯʠʢʘʤʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ. ʂʘʢ ʫʪʚʝʨʞʜʘʝʪ ʉɽʆ ʣʘʙʦʨʘʪʦʨʠʠ ɼʵʥ 

ʍʘʨʧʣ, ʝʩʣʠ ʢʦʥʩʦʨʮʠʫʤ ʩ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʦʪ ʢʘʞʜʦʛʦ ʩʝʛʤʝʥʪʘ 

ʠʥʜʫʩʪʨʠʠ ʩʤʦʞʝʪ ʜʦʩʪʠʯʴ ʩʦʛʣʘʩʠʷ ʠ ʚʥʝʜʨʠʪʴ ʝʜʠʥʳʡ ʩʪʘʥʜʘʨʪ ʜʣʷ ʦʪʢʨʳʪʳʭ API, ʵʪʦ ʧʦʤʦʞʝʪ 

ʦʛʨʘʜʠʪʴ ʧʨʠʚʘʪʥʳʝ ʙʣʦʢʯʝʡʥʳ ʦʪ ʟʘʭʚʘʪʘ ʤʦʥʦʧʦʣʠʷʤʠ ʠ ʦʣʠʛʦʧʦʣʠʷʤʠ. ʊʝʦʨʝʪʠʯʝʩʢʠ ʵʪʦ ʙʳ 

ʦʙʣʝʛʯʠʣʦ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʛʠʛʘʥʪʩʢʦʡ ʩʝʪʠ çʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡè. 

ʆʜʥʘʢʦ ʧʦʜʦʙʥʳʝ ʫʪʚʝʨʞʜʝʥʠʷ ð ʢʘʢ ʧʦʯʪʠ ʚʩʝ ʚ ʥʘʨʦʞʜʘʶʱʝʡʩʷ ʙʣʦʢʯʝʡʥ-ʠʥʜʫʩʪʨʠʠ ð 

ʝʱʝ ʜʦʣʞʥʳ ʧʨʦʡʪʠ ʧʨʦʚʝʨʢʫ ʜʝʡʩʪʚʠʝʤ. ʇʦʢʘ ʫ ʥʘʩ ʝʩʪʴ ʥʘʙʦʨ ʙʘʟʦʚʳʭ ʠʜʝʡ, ʢʦʪʦʨʳʝ ʩʫʣʷʪ 

ʦʛʨʦʤʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ. ʏʪʦ ʧʨʠʤʝʯʘʪʝʣʴʥʦ, ʵʪʠ ʠʜʝʠ, ʧʦʟʚʦʣʷʷ ʚʦʦʙʨʘʟʠʪʴ ʤʠʨ 

ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʜʦʚʝʨʠʷ, ʟʘʦʜʥʦ ʦʙʝʱʘʶʪ ʚ ʢʦʨʥʝ ʠʟʤʝʥʠʪʴ ʧʨʠʥʮʠʧʳ ʥʘʰʝʡ ʵʢʦʥʦʤʠʢʠ. 

ʆʙʝʩʧʝʯʠʚ ʙʝʟʦʧʘʩʥʦʩʪʴ çʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡè, ʤʳ ʤʦʞʝʤ ʟʘʧʫʩʪʠʪʴ ʪʘʢʫʶ ʚʦʣʥʫ ʠʥʥʦʚʘʮʠʡ, ʢʘʢʦʡ 

ʝʱʝ ʥʠʢʦʛʜʘ ʥʝ ʚʠʜʝʣʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʝ ʪʦʣʴʢʦ ʩʘʤ ʠʥʪʝʨʥʝʪ ʟʘʨʘʙʦʪʘʝʪ ʵʬʬʝʢʪʠʚʥʝʝ, ʥʦ ʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʩ ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʩʤʦʛʫʪ ʙʦʣʝʝ ʚʟʚʝʰʝʥʥʦ ʨʘʩʧʦʨʷʞʘʪʴʩʷ ʣʶʙʳʤʠ ʨʝʩʫʨʩʘʤʠ. 

ɺ ʠʪʦʛʝ ʤʳ ʫʚʠʜʠʤ ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʪʘʨʠʬʦʚ ʠ ʫʣʫʯʰʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ. 

ɼʘʚʘʡʪʝ ʨʘʩʩʤʦʪʨʠʤ, ʯʪʦ ʵʪʦ ʦʟʥʘʯʘʝʪ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʘʤʦʛʦ ʚʘʞʥʦʛʦ ʨʝʩʫʨʩʘ ʚ ʤʠʨʝ ð 

ʵʥʝʨʛʠʠ. 

ʕʥʝʨʛʝʪʠʢʘ ʙʣʦʢʯʝʡʥʘ 
ɺ ʦʢʪʷʙʨʝ 2015 ʛʦʜʘ, ʚʦ ʚʨʝʤʷ ʧʘʨʠʞʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʆʆʅ ʧʦ ʢʣʠʤʘʪʫ ʧʨʝʤʴʝʨ-ʤʠʥʠʩʪʨ 

ʀʥʜʠʠ ʅʘʨʝʥʜʨʘ ʄʦʜʠ ʩʬʦʨʤʫʣʠʨʦʚʘʣ ʢʨʘʡʥʝ ʘʤʙʠʮʠʦʟʥʫʶ ʟʘʜʘʯʫ ʜʣʷ ʩʚʦʝʡ ʩʪʨʘʥʳ: ʚʚʝʩʪʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ 175 ɻɺʪ (ʛʠʛʘʚʘʪʪ) ʤʦʱʥʦʩʪʝʡ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʠ ʜʦ 2022 ʛʦʜʘ [13]. 

ʀʩʭʦʜʷ ʠʟ ʦʙʱʝʡ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʵʥʝʨʛʦʩʝʪʠ ʦʢʦʣʦ 280 ɻɺʪ, ʦʟʚʫʯʝʥʥʦʝ 

ʧʨʝʤʴʝʨ-ʤʠʥʠʩʪʨʦʤ ʢʦʣʠʯʝʩʪʚʦ ʵʥʝʨʛʠʠ ʧʦʢʨʦʝʪ ʥʫʞʜʳ 600 ʤʠʣʣʠʦʥʦʚ ʠʥʜʠʡʮʝʚ. ʕʪʦ ʟʘʤʝʪʥʦ 

ʧʨʠʙʣʠʟʠʪ ʩʪʨʘʥʫ ʢ ʜʨʫʛʦʡ ʚʘʞʥʝʡʰʝʡ ʮʝʣʠ: ʦʙʝʩʧʝʯʠʪʴ ʵʣʝʢʪʨʦʵʥʝʨʛʠʝʡ 300 ʤʠʣʣʠʦʥʦʚ 

ʯʝʣʦʚʝʢ, ʫ ʢʦʪʦʨʳʭ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʝʪ ʧʦʩʪʦʷʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʥʝʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ 

ʩʦʚʤʝʱʘʶʪʩʷ ʜʚʝ ʟʘʜʘʯʠ, ʢʦʪʦʨʳʝ ʯʝʣʦʚʝʯʝʩʪʚʦ ʜʦʣʞʥʦ ʨʝʰʠʪʴ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ 

ʩʘʤʦʫʥʠʯʪʦʞʝʥʠʷ ʠ ʥʝ ʨʘʟʨʫʰʠʪʴ ʧʣʘʥʝʪʫ: ʨʝʟʢʦʝ ʩʦʢʨʘʱʝʥʠʝ ʫʛʣʝʨʦʜʥʳʭ ʚʳʙʨʦʩʦʚ ʠ 

ʥʝʫʢʣʦʥʥʳʡ ʨʦʩʪ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʯʝʪʳʨʝʭ ʤʠʣʣʠʘʨʜʦʚ ʙʝʜʥʝʡʰʠʭ ʞʠʪʝʣʝʡ ɿʝʤʣʠ. 

ʉʝʡʯʘʩ ʤʳ ʩʜʝʣʘʝʤ ʦʜʥʦ ʩʤʝʣʦʝ ʟʘʷʚʣʝʥʠʝ, ʢʦʪʦʨʦʝ (ʧʦʢʘ) ʥʝ ʧʨʦʟʚʫʯʘʣʦ ʚ ʟʘʣʘʭ ʟʘʩʝʜʘʥʠʷ 

ʠʥʜʠʡʩʢʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ: ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʡ ʨʳʚʦʢ ʥʝʚʦʟʤʦʞʥʦ ʩʦʚʝʨʰʠʪʴ ʙʝʟ ʧʨʦʚʝʜʝʥʠʷ 

ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʜʝʮʝʥʪʨʘʣʠʟʘʮʠʠ ʵʥʝʨʛʦʩʝʪʝʡ ʠ ʧʝʨʝʜʘʯʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʪʨʝʙʣʝʥʠʷ ʵʥʝʨʛʠʠ 

ʥʘ ʥʠʞʥʠʡ ʫʨʦʚʝʥʴ. ʅʝʦʙʭʦʜʠʤʦ ʚʳʩʪʨʦʠʪʴ ʩʠʩʪʝʤʫ, ʢʦʪʦʨʫʶ ʠʥʦʛʜʘ ʥʘʟʳʚʘʶʪ çʵʥʝʨʛʝʪʠʯʝʩʢʦʡ 

ʜʝʤʦʢʨʘʪʠʝʡè. 

ʀʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ ʥʘ ʧʣʘʥʝʪʝ ʚʳʟʚʘʥʦ ʥʝ ʪʦʣʴʢʦ ʧʦʚʩʝʤʝʩʪʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʥʘʩʳʱʝʥʥʦʛʦ ʫʛʣʝʨʦʜʦʤ ʪʦʧʣʠʚʘ ʜʣʷ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ, ʥʦ ʝʱʝ ʠ ʢʨʘʡʥʝʡ ʥʝʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ 

ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʤʦʜʝʣʠ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ ð ʦʪ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʠ ʫʨʦʚʥʷ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʦ ʜʦʣʛʦʩʨʦʯʥʳʭ ʧʦʣʠʪʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʛʨʘʤʤ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ. ɽʩʣʠ ʥʘʰʘ 

ʮʝʣʴ ð ʧʦʩʪʘʚʣʷʪʴ ʢʘʢ ʤʦʞʥʦ ʙʦʣʴʰʝ ʵʥʝʨʛʠʠ ʧʦ ʥʠʟʢʦʡ ʮʝʥʝ ʠ ʧʨʠ ʵʪʦʤ ʵʬʬʝʢʪʠʚʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʦʟʦʙʥʦʚʣʷʝʤʳʝ ʨʝʩʫʨʩʳ, ʠʩʪʦʯʥʠʢ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʥʝʨʛʠʠ ʥʝʦʙʭʦʜʠʤʦ 

ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʠʙʣʠʟʠʪʴ ʢ ʠʩʪʦʯʥʠʢʫ ʧʦʪʨʝʙʣʝʥʠʷ. ɹʳʩʪʨʦʝ ʨʘʟʚʠʪʠʝ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʪʝʭʥʦʣʦʛʠʡ ʜʘʝʪ ʥʘʤ ʥʘʜʝʞʜʫ ʜʦʩʪʠʯʴ ʵʪʦʡ ʮʝʣʠ; ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʤʦʱʥʦʩʪʴ ʩʦʣʥʝʯʥʳʭ 

ʧʘʥʝʣʝʡ ʠ ʙʘʪʘʨʝʡ ʨʘʩʪʝʪ ʧʦʯʪʠ ʧʦ ʟʘʢʦʥʫ ʄʫʨʘ10, ʘ ʮʝʥʳ ʧʘʜʘʶʪ ʪʘʢʠʤʠ ʪʝʤʧʘʤʠ, ʯʪʦ 

ʚ 2016 ʛʦʜʫ ʢʠʪʘʡʩʢʦ-ʷʧʦʥʩʢʠʡ ʢʦʥʩʦʨʮʠʫʤ ʚʳʠʛʨʘʣ ʪʝʥʜʝʨ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʩʦʣʥʝʯʥʦʡ 

ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʚ ɸʙʫ-ɼʘʙʠ ʩ ʨʝʢʦʨʜʥʦ ʥʠʟʢʦʡ ʮʝʥʦʡ ʥʘ ʵʥʝʨʛʠʶ: 2,42 ʮʝʥʪʘ ʟʘ ʢɺʪ/ʯ [14]. ʕʪʦ 

ʧʨʠʤʝʨʥʦ ʚʧʦʣʦʚʠʥʫ ʤʝʥʴʰʝ ʩʨʝʜʥʠʭ ʨʘʩʮʝʥʦʢ ʧʦ ʉʐɸ; ʙʣʘʛʦʜʘʨʷ ʪʘʢʦʡ ʨʘʟʥʠʮʝ ʩʦʣʥʝʯʥʘʷ 

ʵʥʝʨʛʠʷ ʩʤʦʞʝʪ ʢʦʥʢʫʨʠʨʦʚʘʪʴ ʩ ʧʦʣʫʯʝʥʥʦʡ ʦʪ ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ. ʂʦʥʝʯʥʦ, ʵʣʝʢʪʨʦʩʪʘʥʮʠʷ 

ʚ ɸʙʫ-ɼʘʙʠ ð ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʡ ʧʨʦʝʢʪ ð ʵʪʦ ʦʛʨʦʤʥʦʝ ʧʦʣʝ ʩʦʣʥʝʯʥʳʭ ʧʘʥʝʣʝʡ, ʢʦʪʦʨʦʝ 



74 

ʜʦʣʞʥʦ ʙʝʩʧʝʨʝʙʦʡʥʦ ʩʥʘʙʞʘʪʴ ʵʥʝʨʛʠʝʡ ʦʜʠʥ ʠʟ ʵʤʠʨʘʪʦʚ. ʆʜʥʘʢʦ ʦʥʦ ʜʘʝʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ʦ ʙʫʜʫʱʝʤ ʣʦʢʘʣʴʥʳʭ ʩʦʣʥʝʯʥʳʭ ʤʠʢʨʦʩʝʪʝʡ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ ʵʥʝʨʛʦʩʝʪʝʡ ʦʯʝʚʠʜʥʳ. ɽʩʣʠ ʣʶʙʦʝ ʤʝʩʪʥʦʝ ʩʦʦʙʱʝʩʪʚʦ 

ʙʫʜʝʪ ʩʘʤʦ ʧʨʦʠʟʚʦʜʠʪʴ ʠ ʨʘʩʧʨʝʜʝʣʷʪʴ ʵʥʝʨʛʠʶ, ʥʘʧʨʠʤʝʨ, ʯʝʨʝʟ ʤʠʢʨʦʩʝʪʠ, ʦʙʲʝʜʠʥʷʶʱʠʝ 

ʩʦʣʥʝʯʥʳʝ ʧʘʥʝʣʠ ʥʘ ʢʘʞʜʦʤ ʜʦʤʝ, ʪʦ ʵʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʪ ʝʝ ʧʦʪʝʨʠ ʧʨʠ ʧʝʨʝʜʘʯʝ 

ʥʘ ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ (ʘ ʦʥʠ ʠʥʦʛʜʘ ʜʦʭʦʜʷʪ ʜʦ 30 ʧʨʦʮʝʥʪʦʚ). ɼʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʝ ʤʠʢʨʦʩʝʪʠ 

ʤʝʥʝʝ ʫʷʟʚʠʤʳ ʜʣʷ ʢʠʙʝʨʘʪʘʢ, ʧʦʩʢʦʣʴʢʫ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʚʟʣʦʤ ʢʘʞʜʦʛʦ ʫʟʣʘ ʦʙʦʡʜʝʪʩʷ 

ʭʘʢʝʨʘʤ ʛʦʨʘʟʜʦ ʜʦʨʦʞʝ, ʯʝʤ ʚʟʣʦʤ ʛʣʘʚʥʦʛʦ ʩʝʨʚʝʨʘ ʚ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʝʪʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʘʷ ʩʝʪʴ ʧʦʟʚʦʣʷʝʪ ʧʦʜʩʪʨʘʭʦʚʘʪʴʩʷ ʥʘ ʩʣʫʯʘʡ ʩʪʠʭʠʡʥʦʛʦ ʙʝʜʩʪʚʠʷ. 

(ʅʘʡʜʠʪʝ ʚ ʠʥʪʝʨʥʝʪʝ ʬʦʪʦʛʨʘʬʠʠ ʥʦʯʥʦʛʦ ʄʘʥʭʵʪʪʝʥʘ ʧʦʩʣʝ ʫʨʘʛʘʥʘ çʉʵʥʜʠè: ʚʝʩʴ ʨʘʡʦʥ ʥʠʞʝ 

34-ʡ ʫʣʠʮʳ ð ʩʧʣʦʰʥʘʷ ʯʝʨʥʘʷ ʜʳʨʘ, ʢʨʦʤʝ ʦʜʥʦʛʦ ʩʚʝʪʣʦʛʦ ʧʷʪʥʳʰʢʘ ʚʦʢʨʫʛ 

ɺʘʰʠʥʛʪʦʥ-ʩʢʚʝʨʘ. ʊʘʤ ʥʘʭʦʜʠʪʩʷ ʅʴʶ-ʁʦʨʢʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʢʦʨʧʫʩʘ ʢʦʪʦʨʦʛʦ ʦʙʲʝʜʠʥʝʥʳ ʚ 

ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʫʶ ʵʥʝʨʛʦʩʝʪʴ [15].) ɽʩʪʴ ʠ ʝʱʝ ʦʜʠʥ ʧʣʶʩ: ʭʦʪʷ ʧʦʣʥʦʩʪʴʶ ʠʩʢʦʨʝʥʠʪʴ 

ʢʦʨʨʫʧʮʠʶ ʦʯʝʥʴ ʩʣʦʞʥʦ, ʤʘʣʝʥʴʢʠʝ ʣʦʢʘʣʠʟʦʚʘʥʥʳʝ ʠʥʠʮʠʘʪʠʚʳ ʙʫʜʫʪ ʥʝ ʩʪʦʣʴ ʣʘʢʦʤʳʤ 

ʢʫʩʢʦʤ ʜʣʷ ʧʨʦʜʘʞʥʳʭ ʯʠʥʦʚʥʠʢʦʚ ʠ ʪʝʥʝʚʳʭ ʙʘʥʢʠʨʦʚ, ʢʘʢ ʛʠʛʘʥʪʩʢʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʧʨʦʝʢʪʳ. 

ɹʝʟ ʪʨʠʜʮʘʪʠʣʝʪʥʠʭ ʢʦʥʪʨʘʢʪʦʚ, ʥʘʚʷʟʘʥʥʳʭ ʥʘʤ ʢʨʫʧʥʳʤʠ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʙʘʥʢʘʤʠ ʠ 

ʧʦʣʠʪʠʯʝʩʢʠʤʠ ʩʠʣʘʤʠ, ʤʦʞʥʦ ʙʫʜʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʪʴ ʣʠʰʥʠʝ ʠʟʜʝʨʞʢʠ ʠ ʩʥʠʟʠʪʴ ʮʝʥʳ 

ʥʘ ʵʥʝʨʛʠʶ ʜʣʷ ʨʷʜʦʚʳʭ ʛʨʘʞʜʘʥ. 

ɽʱʝ ʚʘʞʥʝʝ ʪʦ, ʯʪʦ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʡ ʧʦʜʭʦʜ ʢ ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʵʥʝʨʛʦʩʝʪʝʡ ʧʦʟʚʦʣʷʝʪ 

ʛʦʨʘʟʜʦ ʵʬʬʝʢʪʠʚʥʝʝ ʫʧʨʘʚʣʷʪʴ ʨʘʩʭʦʜʦʤ ʵʣʝʢʪʨʠʯʝʩʪʚʘ. ʉ ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʥʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ, çʫʤʥʳʭè ʩʯʝʪʯʠʢʦʚ ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʦʛʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʛʨʘʬʠʢʘ ʨʘʙʦʪʳ 

ʢʘʞʜʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʜʦʤʘʰʥʠʝ çʥʘʥʦʩʝʪʠè ʩʤʦʛʫʪ ʚʳʡʪʠ ʥʘ ʪʘʢʦʡ ʫʨʦʚʝʥʴ ʤʠʢʨʦʤʝʥʝʜʞʤʝʥʪʘ, 

ʢʘʢʦʡ ʠ ʥʝ ʩʥʠʣʩʷ ʙʦʣʴʰʠʤ ʤʫʥʠʮʠʧʘʣʴʥʳʤ ʩʪʨʫʢʪʫʨʘʤ. ʈʝʚʦʣʶʮʠʷ, ʢʦʪʦʨʘʷ ʥʘʯʘʣʘʩʴ ʩ 

ʧʦʷʚʣʝʥʠʷ çʫʤʥʳʭè ʪʝʨʤʦʩʪʘʪʦʚ Nest ʠ Ecobee, ʩʦʚʝʨʰʠʪ ʩʣʝʜʫʶʱʠʡ ʨʳʚʦʢ. ʆʜʥʘʢʦ ʤʝʯʪʘ 

ʦ ʜʝʰʝʚʦʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʡ ʵʥʝʨʛʠʠ ʤʦʞʝʪ ʩʪʘʪʴ ʷʚʴʶ ʣʠʰʴ ʧʨʠ ʥʘʣʠʯʠʠ ʜʚʫʭ ʚʝʱʝʡ: 

ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʵʥʝʨʛʦʩʠʩʪʝʤʦʡ (ʧʨʦʠʟʚʦʜʩʪʚʦʤ, ʧʦʩʪʘʚʢʘʤʠ ʠ ʧʦʪʨʝʙʣʝʥʠʝʤ) 

ʠ ʩʝʪʠ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ çʫʤʥʳʭè ʩʯʝʪʯʠʢʦʚ ʠ ʧʨʦʯʠʭ ʫʩʪʨʦʡʩʪʚ ʩ ʚʳʭʦʜʦʤ ʚ ʠʥʪʝʨʥʝʪ, ʢʦʪʦʨʳʝ 

ʙʫʜʫʪ ʧʨʠʥʠʤʘʪʴ ʩʯʝʪʘ ʟʘ ʧʦʪʨʝʙʣʝʥʥʦʝ ʵʣʝʢʪʨʠʯʝʩʪʚʦ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʧʦʜʦʙʥʦʝ ʚʦʟʤʦʞʥʦ 

ʣʠʰʴ ʚ ʵʧʦʭʫ çʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡè. 

ʆʜʥʘʢʦ ʥʘʤ ʧʨʠʜʝʪʩʷ ʧʨʦʜʫʤʘʪʴ ʦʨʛʘʥʠʟʘʮʠʦʥʥʫʶ ʩʪʦʨʦʥʫ ʚʦʧʨʦʩʘ. ʂʪʦ ʙʫʜʝʪ 

ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʦʧʣʘʪʫ? ʂʨʫʧʥʘʷ ʫʧʨʘʚʣʷʶʱʘʷ ʢʦʤʧʘʥʠʷ ð ʪʦ ʝʩʪʴ, ʧʦ ʩʫʪʠ, ʦʯʝʨʝʜʥʦʡ 

ʧʦʩʨʝʜʥʠʢ ʠʣʠ çʙʘʥʢʠʨè, ʢʦʪʦʨʳʡ ʦʪʩʣʝʞʠʚʘʝʪ ʧʦʪʨʝʙʣʝʥʠʝ ʵʥʝʨʛʠʠ ʠ ʚʳʧʠʩʳʚʘʝʪ ʧʣʘʪʝʞʥʳʝ 

ʜʦʢʫʤʝʥʪʳ, ð ʥʝ ʤʦʞʝʪ ʟʘʥʠʤʘʪʴʩʷ ʙʝʩʯʠʩʣʝʥʥʳʤʠ ʤʠʢʨʦʪʨʘʥʟʘʢʮʠʷʤʠ ʤʝʞʜʫ ʩʦʣʥʝʯʥʳʤʠ 

ʧʘʥʝʣʷʤʠ, ʭʦʣʦʜʠʣʴʥʠʢʘʤʠ, ʢʦʥʜʠʮʠʦʥʝʨʘʤʠ ʠ ʪ. ʧ. ʕʪʦ ʙʳʣʘ ʙʳ ʥʝ ʧʨʦʩʪʦ ʯʫʜʦʚʠʱʥʘʷ ʥʘʛʨʫʟʢʘ 

ʥʘ ʝʝ ʩʦʪʨʫʜʥʠʢʦʚ; ʪʘʢʦʡ ʤʝʪʦʜ ʫʧʨʘʚʣʝʥʠʷ ʷʚʥʦ ʧʨʦʪʠʚʦʨʝʯʠʪ ʠʥʪʝʨʝʩʘʤ ʩʦʦʙʱʝʩʪʚʘ, ʢʦʪʦʨʦʝ 

ʩʪʨʝʤʠʪʩʷ ʧʦʪʨʝʙʣʷʪʴ ʢʘʢ ʤʦʞʥʦ ʤʝʥʴʰʝ ʵʥʝʨʛʠʠ. ʅʦ ʝʩʣʠ ʫʧʨʘʚʣʷʶʱʠʝ ʢʦʤʧʘʥʠʠ ʥʝ ʩʤʦʛʫʪ 

ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʤʠʢʨʦʩʝʪʠ, ʧʝʨʝʜ ʥʘʤʠ ʚʥʦʚʴ ʚʩʪʘʥʝʪ ʧʨʦʙʣʝʤʘ ʜʦʚʝʨʠʷ. ʈʘʟʫʤʝʝʪʩʷ, ʠʥʪʝʨʝʩʳ 

ʧʨʦʜʘʚʮʦʚ ʵʥʝʨʛʠʠ, ʜʣʷ ʢʦʪʦʨʳʭ ʚʘʞʥʘ ʧʨʠʙʳʣʴ, ʥʝ ʩʦʚʧʘʜʫʪ ʩ ʠʥʪʝʨʝʩʘʤʠ ʧʦʪʨʝʙʠʪʝʣʝʡ, 

ʢʦʪʦʨʳʝ ʭʦʪʷʪ ʩʵʢʦʥʦʤʠʪʴ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʦʩʝʜʠ ʥʝ ʩʤʦʛʫʪ ʧʨʦʩʪʦ ʜʦʚʝʨʠʪʴʩʷ ʜʨʫʛ ʜʨʫʛʫ, ʠ ʯʝʤ 

ʢʨʫʧʥʝʝ ʩʦʦʙʱʝʩʪʚʦ, ʪʝʤ ʙʦʣʴʰʝ ʚʦʟʥʠʢʥʝʪ ʚʦʧʨʦʩʦʚ. ʂʘʢ ʜʦʢʘʟʘʪʴ, ʯʪʦ ʦʜʠʥ ʠʟ ʩʦʩʝʜʝʡ 

ʥʝ çʧʦʜʢʨʫʯʠʚʘʝʪè ʵʣʝʢʪʨʦʩʯʝʪʯʠʢ, ʘ ʜʨʫʛʦʡ ʥʝ ʙʝʨʝʪ ʣʠʰʥʝʛʦ ʟʘ ʧʦʩʪʘʚʢʫ ʵʥʝʨʛʠʠ? 

ʂʨʦʤʝ ʪʦʛʦ, ʯʪʦʙʳ ʩʠʩʪʝʤʘ ʨʘʙʦʪʘʣʘ ʜʦʣʞʥʳʤ ʦʙʨʘʟʦʤ, ʚʩʝ ʨʘʩʯʝʪʳ ʩʣʝʜʫʝʪ ʧʨʦʠʟʚʦʜʠʪʴ ʚ 

ʩʧʝʮʠʘʣʴʥʦʡ ʚʥʫʪʨʝʥʥʝʡ ʢʨʠʧʪʦʚʘʣʶʪʝ ð ʪʦʢʝʥʘʭ, ʯʝʡ ʧʣʘʚʘʶʱʠʡ ʢʫʨʩ ʧʨʠʚʷʟʘʥ 

ʢ ʢʠʣʦʚʘʪʪ-ʯʘʩʘʤ ʠ ʢʦʪʦʨʳʝ ʣʶʙʦʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʢʦʥʚʝʨʪʠʨʦʚʘʪʴ ʚ ʦʙʳʯʥʳʝ ʜʝʥʴʛʠ. ʕʪʦ 

ʧʦʤʦʞʝʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʫʧʨʘʚʣʝʥʠʷ ʣʦʢʘʣʴʥʦʡ ʩʝʪʴʶ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʩʣʦʞʠʪʩʷ 

ʤʝʭʘʥʠʟʤ ʨʳʥʦʯʥʦʛʦ ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʷ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʙʫʜʫʪ ʚʳʧʦʣʥʷʪʴʩʷ ʚʩʝ ʬʫʥʢʮʠʠ, 

ʚʦʟʣʦʞʝʥʥʳʝ ʩʝʛʦʜʥʷ ʥʘ ʫʧʨʘʚʣʝʥʮʝʚ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ. ʂʦʥʚʝʨʪʠʨʫʝʤʳʡ ʪʦʢʝʥ ʙʫʜʝʪ 

ʦʪʦʙʨʘʞʘʪʴ ʤʝʩʪʥʫʶ, ʚʥʫʪʨʠʩʝʪʝʚʫʶ ʮʝʥʫ ʥʘ ʵʣʝʢʪʨʠʯʝʩʪʚʦ ʠ, ʢʘʢ ʣʶʙʦʡ ʮʝʥʦʚʦʡ ʧʦʢʘʟʘʪʝʣʴ, 

ʩʦʦʙʱʘʪʴ ʦʧʨʝʜʝʣʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ð ʧʝʨʝʜʘʚʘʪʴ ʩʠʛʥʘʣ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʩʝʪʠ. ʅʦ ʧʦʩʢʦʣʴʢʫ 

ʵʪʦʪ ʩʠʛʥʘʣ ʮʠʬʨʦʚʦʡ, ʧʦʣʴʟʦʚʘʪʝʣʠ ʩʤʦʛʫʪ ʥʘʩʪʨʦʠʪʴ ʧʦʜ ʥʝʛʦ ʩʚʦʠ ʵʣʝʢʪʨʦʧʨʠʙʦʨʳ. ʅʘʧʨʠʤʝʨ, 

ʩʪʘʥʫʪ ʟʘʨʷʞʘʪʴ ʘʢʢʫʤʫʣʷʪʦʨʳ ʵʣʝʢʪʨʦʤʦʙʠʣʷ ʣʠʰʴ ʚ ʯʘʩʳ, ʢʦʛʜʘ ʩʝʪʴ ʤʘʣʦ ʟʘʛʨʫʞʝʥʘ ʠ 

ʵʣʝʢʪʨʠʯʝʩʪʚʦ ʜʝʰʝʚʦ; ʠʣʠ ʞʝ ʚʳʩʪʨʦʷʪ ʩʠʩʪʝʤʫ ʧʨʠʦʨʠʪʝʪʦʚ ʜʣʷ ʨʘʟʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʯʪʦʙʳ ʦʜʥʠ 

ʚʳʢʣʶʯʘʣʠʩʴ ʘʚʪʦʤʘʪʠʯʝʩʢʠ (ʪʝʣʝʚʠʟʦʨ), ʘ ʜʨʫʛʠʝ ʧʨʦʜʦʣʞʘʣʠ ʨʘʙʦʪʘʪʴ (ʭʦʣʦʜʠʣʴʥʠʢ). ʊʝ ʞʝ 

ʮʝʥʦʚʳʝ ʩʠʛʥʘʣʳ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʦʪʦʙʨʘʞʘʪʴ ʙʘʣʘʥʩ ʩʧʨʦʩʘ ʠ ʧʨʝʜʣʦʞʝʥʠʷ ʜʣʷ ʵʥʝʨʛʠʠ, ʤʦʛʫʪ 

ʟʘʩʪʘʚʠʪʴ ʧʨʦʛʨʘʤʤʫ, ʫʧʨʘʚʣʷʶʱʫʶ ʩʝʪʴʶ, ʥʘʧʨʘʚʣʷʪʴ ʠʟʣʠʰʢʠ ʵʣʝʢʪʨʠʯʝʩʪʚʘ ʚ ʘʢʢʫʤʫʣʷʪʦʨʳ 
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ʠʣʠ ʧʦʜʢʣʶʯʘʪʴ ʵʪʠ ʨʝʟʝʨʚʳ ʚ ʩʣʫʯʘʝ ʝʛʦ ʥʝʭʚʘʪʢʠ. ʅʦ ʚʩʝ ʞʝ ʢʪʦ (ʠʣʠ ʯʪʦ) ʙʫʜʝʪ 

ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʨʘʙʦʪʫ ʵʪʦʛʦ ʚʥʫʪʨʝʥʥʝʛʦ ʨʳʥʢʘ ʠ ʧʣʘʪʝʞʥʦʡ ʩʠʩʪʝʤʳ? ʇʦ ʧʨʠʯʠʥʘʤ, ʢʦʪʦʨʳʝ 

ʤ  rʫʞʝ ʫʧʦʤʠʥʘʣʠ ð ʚʳʩʦʢʠʝ ʢʦʤʠʩʩʠʠ; ʥʝʵʬʬʝʢʪʠʚʥʳʝ ʤʝʭʘʥʠʟʤʳ ʟʘʯʠʩʣʝʥʠʷ ʩʨʝʜʩʪʚ; ʨʠʩʢ 

ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʧʦʩʨʝʜʥʠʢʘ (ʥʘʧʨʠʤʝʨ, ʫʧʨʘʚʣʷʶʱʝʡ ʢʦʤʧʘʥʠʠ), ʯʴʠ ʠʥʪʝʨʝʩʳ ʥʝ ʩʦʚʧʘʜʘʶʪ ʩ 

ʠʥʪʝʨʝʩʘʤʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ð ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʤ ʩʦʦʙʱʝʩʪʚʘʤ ʧʦʥʘʜʦʙʷʪʩʷ 

ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʝ ʨʝʰʝʥʠʷ. 

ʀʤʝʥʥʦ ʢ ʵʪʦʤʫ ʚʳʚʦʜʫ ʧʨʠʰʣʠ ʩʧʝʮʠʘʣʠʩʪʳ ʠʟ ʢʦʤʧʘʥʠʠ LO3, ʢʦʛʜʘ ʨʘʟʨʘʙʘʪʳʚʘʣʠ ʤʦʜʝʣʴ 

Transactive Grid ʚ ɹʨʫʢʣʠʥʝ ð ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫʶ ʩʝʪʴ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʜʦʤʦʭʦʟʷʡʩʪʚ ʠ 

ʧʨʝʜʧʨʠʷʪʠʡ, ʧʦʣʴʟʫʶʱʠʭʩʷ ʵʥʝʨʛʠʝʡ ʦʪ ʩʦʣʥʝʯʥʳʭ ʧʘʥʝʣʝʡ. ʉʦʦʙʱʝʩʪʚʦ ʥʘʤʝʨʝʚʘʣʦʩʴ 

ʧʨʝʜʦʩʪʘʚʠʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠ ʩʦʟʥʘʪʝʣʴʥʳʤ ʧʦʪʨʝʙʠʪʝʣʷʤ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʢʫʧʘʪʴ ʯʠʩʪʫʶ ʵʥʝʨʛʠʶ 

ʤʝʩʪʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʘ ʥʝ ʧʨʦʩʪʦ ʧʦʤʦʛʘʪʴ ʩʚʦʠʤ ʫʧʨʘʚʣʷʶʱʠʤ ʢʦʤʧʘʥʠʷʤ ʙʨʘʪʴ ʢʨʝʜʠʪʳ 

ʠ ʩʪʨʦʠʪʴ çʟʝʣʝʥʳʝè ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʚ ʜʨʫʛʠʭ ʨʝʛʠʦʥʘʭ ʉʐɸ. 

ɺ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ Transactive Grid ʚʣʘʜʝʣʴʮʳ ʟʜʘʥʠʡ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʥʘ ʢʨʳʰʝ ʩʦʣʥʝʯʥʳʝ 

ʧʘʥʝʣʠ, ʢʦʪʦʨʳʝ ʦʙʲʝʜʠʥʷʶʪʩʷ ʩ ʧʘʥʝʣʷʤʠ ʩʦʩʝʜʝʡ ʚ ʦʙʱʫʶ ʩʠʩʪʝʤʫ; ʧʨʠ ʵʪʦʤ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʥʝʜʦʨʦʛʠʝ ʤʦʜʝʣʠ çʫʤʥʳʭè ʩʯʝʪʯʠʢʦʚ ʠ ʘʢʢʫʤʫʣʷʪʦʨʦʚ, ʘ ʪʘʢʞʝ ʠʥʚʝʨʪʦʨʳ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ 

ʥʘʧʨʘʚʣʷʪʴ ʠʟʣʠʰʢʠ ʵʣʝʢʪʨʠʯʝʩʪʚʘ ʚ ʛʦʨʦʜʩʢʫʶ ʩʝʪʴ (ʟʘ ʧʣʘʪʫ). ʆʜʥʘʢʦ ʛʣʘʚʥʳʡ 

çʠʥʛʨʝʜʠʝʥʪè ð ʧʨʠʚʘʪʥʳʡ ʙʣʦʢʯʝʡʥ, ʨʝʛʫʣʠʨʫʶʱʠʡ ʦʙʤʝʥ ʵʣʝʢʪʨʦʵʥʝʨʛʠʝʡ ʤʝʞʜʫ çʫʤʥʳʤʠè 

ʩʯʝʪʯʠʢʘʤʠ, ʯʴʠ ʜʘʥʥʳʝ ʟʘʥʦʩʷʪʩʷ ʚ ʨʘʩʧʨʝʜʝʣʝʥʥʳʡ ʨʝʝʩʪʨ. ʃʝʪʦʤ 2017 ʛʦʜʘ ʢʦʤʧʘʥʠʷ LO3 

ʩʜʝʣʘʣʘ ʩʣʝʜʫʶʱʠʡ ʰʘʛ: ʨʘʟʨʘʙʦʪʘʣʘ çʵʢʩʝʨʛʝʪʠʯʝʩʢʠʡ ʪʦʢʝʥè, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʩʪʠʤʫʣʠʨʦʚʘʪʴ 

ʨʳʥʦʯʥʳʝ ʤʝʭʘʥʠʟʤʳ ʚʥʫʪʨʠ ʙʨʫʢʣʠʥʩʢʦʡ ʩʝʪʠ ʠ ʤʝʞʜʫ ʘʥʘʣʦʛʠʯʥʳʤʠ ʝʡ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʤʠ 

ʤʠʢʨʦʩʝʪʷʤʠ [16]. (ʕʢʩʝʨʛʠʷ ð ʢʣʶʯʝʚʦʝ ʧʦʥʷʪʠʝ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ 

ʩʦʢʨʘʱʝʥʠʷ ʣʠʰʥʠʭ ʪʨʘʪ. ʕʪʦ ʧʨʝʜʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʵʥʝʨʛʠʠ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʙʳʪʴ ʚʳʛʦʜʥʦ 

ʠʩʧʦʣʴʟʦʚʘʥʦ ʚ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ, ʘ ʪʘʢʞʝ ʦʙʲʝʤ ʧʦʣʝʟʥʦʡ ʨʘʙʦʪʳ, ʚʳʧʦʣʥʝʥʥʦʡ ʜʣʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʘʞʜʦʛʦ ʟʘʜʘʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʵʥʝʨʛʠʠ.) 

ʆʪʤʝʪʠʤ, ʯʪʦ ʚ ʦʩʥʦʚʝ ʩʝʪʠ LO3 ʣʝʞʠʪ ʧʨʠʚʘʪʥʳʡ ʙʣʦʢʯʝʡʥ. ʕʥʝʨʛʝʪʠʯʝʩʢʠʝ ʤʠʢʨʦʩʝʪʠ ð 

ʦʜʠʥ ʠʟ ʪʝʭ ʩʣʫʯʘʝʚ, ʢʦʛʜʘ ʵʪʘ ʤʦʜʝʣʴ ʚʧʦʣʥʝ ʧʨʠʛʦʜʥʘ, ʚʝʜʴ ʩʦʦʙʱʝʩʪʚʦ ʩʦʩʪʦʠʪ ʠʟ 

ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʩʦʛʣʘʩʠʣʠʩʴ ʩ ʧʨʘʚʠʣʘʤʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 

ʧʦʪʨʝʙʣʝʥʠʷ. ʕʪʦ ʩʥʠʤʘʝʪ ʧʨʦʙʣʝʤʫ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ, ʧʨʠʩʫʱʫʶ ʢʨʫʧʥʳʤ ʩʝʪʷʤ ʚʨʦʜʝ 

ɹʠʪʢʦʠʥʘ ʠ ʕʬʠʨʠʫʤʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʨʘʥʟʘʢʮʠʠ ʤʦʞʥʦ ʙʳʩʪʨʦ ʠ ʵʬʬʝʢʪʠʚʥʦ ʧʨʦʚʦʜʠʪʴ ʯʝʨʝʟ 

ʙʣʦʢʯʝʡʥ, ʥʝ ʧʨʠʙʝʛʘʷ ʢ ʧʨʦʪʦʢʦʣʘʤ ʪʠʧʘ Lightning Network ʠ ʜʨʫʛʠʤ çʚʥʝʩʝʪʝʚʳʤè ʪʝʭʥʦʣʦʛʠʷʤ 

ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ. ɿʘʢʨʳʪʳʡ ʙʣʦʢʯʝʡʥ ʤʦʞʝʪ ʦʙʨʘʙʘʪʳʚʘʪʴ ʤʠʢʨʦʪʨʘʥʟʘʢʮʠʠ, ʟʘʧʫʩʢʘʪʴ ʠ 

ʧʦʜʜʝʨʞʠʚʘʪʴ ʩʤʘʨʪ-ʢʦʥʪʨʘʢʪʳ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪ, ʥʘʧʨʠʤʝʨ, ʧʦʜʢʣʶʯʘʪʴʩʷ ʢ ʠʩʪʦʯʥʠʢʫ 

ʧʠʪʘʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʩʜʝʣʘʥ ʧʣʘʪʝʞ ʚ ʢʨʠʧʪʦʚʘʣʶʪʝ ʠʣʠ ʥʝʪ, ʘ ʪʘʢʞʝ ʧʨʦʠʟʚʦʜʠʪʴ 

ʦʜʥʦʨʘʥʛʦʚʳʡ ʦʙʤʝʥ ʵʥʝʨʛʠʠ ʥʘ ʪʦʢʝʥʳ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʙʣʦʢʯʝʡʥ ʧʦʟʚʦʣʠʪ ʩʦʟʜʘʪʴ 

ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʡ ʨʳʥʦʢ ʩ ʮʝʥʦʚʳʤʠ ʩʠʛʥʘʣʘʤʠ, ʥʝʦʙʭʦʜʠʤʳʤʠ ʤʠʢʨʦʩʝʪʠ ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʩʠʩʪʝʤʘ ʩʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʙʝʟ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʨʫʢʦʚʦʜʩʪʚʘ, 

ʨʝʰʘʶʱʝʛʦ, ʢʪʦ ʠ ʧʦ ʢʘʢʦʡ ʮʝʥʝ ʧʦʣʫʯʠʪ ʵʥʝʨʛʠʶ. ʂʨʦʤʝ ʪʦʛʦ, ʤʦʱʥʦʩʪʴ ʩʝʪʠ ʙʫʜʝʪ 

ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʚʦʟʨʘʩʪʘʪʴ ʧʦ ʤʝʨʝ ʫʩʪʘʥʦʚʢʠ ʚʩʝʤʠ ʯʣʝʥʘʤʠ ʩʦʦʙʱʝʩʪʚʘ ʥʦʚʳʭ ʧʘʥʝʣʝʡ 

ʠ ʧʨʦʯʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʨʠʥʦʩʷʱʝʛʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʜʦʭʦʜ. ʇʦʜʦʙʥʳʡ ʩʮʝʥʘʨʠʡ ʟʘʢʦʥʦʤʝʨʝʥ, 

ʧʦʩʢʦʣʴʢʫ ʧʦʣʴʟʦʚʘʪʝʣʠ ʙʫʜʫʪ ʟʥʘʪʴ, ʯʪʦ ʩʠʩʪʝʤʘ ʩʤʦʞʝʪ ʵʬʬʝʢʪʠʚʥʦ ʠʥʢʦʨʧʦʨʠʨʦʚʘʪʴ ʣʶʙʦʝ 

ʫʩʪʨʦʡʩʪʚʦ. 

LO3 ð ʦʪʥʶʜʴ ʥʝ ʝʜʠʥʩʪʚʝʥʥʳʡ ʠʛʨʦʢ ʥʘ ʵʪʦʤ ʧʦʣʝ. ɺʥʝʜʨʝʥʠʝʤ ʙʣʦʢʯʝʡʥʘ ʚ ʩʬʝʨʫ 

ʵʥʝʨʛʝʪʠʢʠ ʘʢʪʠʚʥʦ ʟʘʥʠʤʘʝʪʩʷ ʠ ʙʝʨʣʠʥʩʢʘʷ ʢʦʤʧʘʥʠʷ Grid Singularity ʚ ʩʦʶʟʝ ʩ 

ʥʝʢʦʤʤʝʨʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʝʡ Rocky Mountain [17]. ʀʭ ʟʘʜʘʯʘ ð ʫʩʢʦʨʠʪʴ ʚʳʭʦʜ ʪʝʭʥʦʣʦʛʠʠ 

ʙʣʦʢʯʝʡʥ ʥʘ ʧʨʦʤʳʰʣʝʥʥʳʡ ʫʨʦʚʝʥʴ. ʉʦʪʨʫʜʥʠʢʠ Grid Singularity ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ʬʦʢʫʩʠʨʫʶʪʩʷ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʙʣʦʢʯʝʡʥʦʚ ʜʣʷ ʯʪʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʛʠʛʘʥʪʩʢʠʭ ʤʘʩʩʠʚʦʚ ʜʘʥʥʳʭ, 

ʧʦʣʫʯʘʝʤʳʭ ʦʪ ʪʳʩʷʯ ʥʝʟʘʚʠʩʠʤʳʭ ʫʩʪʨʦʡʩʪʚ. ʉ ʠʭ ʧʦʤʦʱʴʶ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʧʦʣʫʯʠʪʴ 

ʧʨʝʜʝʣʴʥʦ ʪʦʯʥʳʝ ʩʚʝʜʝʥʠʷ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʫʧʨʘʚʣʝʥʠʷ ʣʦʢʘʣʴʥʳʤʠ ʠ ʨʝʛʠʦʥʘʣʴʥʳʤʠ ʩʝʪʷʤʠ. ʇʦʜʦʙʥʳʝ ʠʥʠʮʠʘʪʠʚʳ ʛʦʚʦʨʷʪ ʦ ʥʘʟʨʝʚʰʝʡ 

ʧʦʪʨʝʙʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʣʦʢʯʝʡʥ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʠ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʢʣʶʯʝʚʳʭ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ 

ʧʦʪʨʝʙʫʶʪʩʷ ʧʨʘʚʠʪʝʣʴʩʪʚʘʤ, ʧʨʝʜʧʨʠʷʪʠʷʤ ʠ ʧʨʦʯʠʤ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤ ʩʪʨʫʢʪʫʨʘʤ ʜʣʷ 

ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ. ʆʜʥʘʢʦ ʫʯʠʪʳʚʘʷ, ʯʪʦ ʧʦʢʘ ʩʠʪʫʘʮʠʷ ʪʦʣʴʢʦ 

ʫʩʣʦʞʥʷʝʪʩʷ, ʧʦʜʦʙʥʳʝ ʤʝʭʘʥʠʟʤʳ ʫʧʨʘʚʣʝʥʠʷ ʵʥʝʨʛʠʝʡ ð ʚʝʨʥʝʝ, ʜʘʞʝ ʵʢʩʝʨʛʠʝʡ ð ʞʠʟʥʝʥʥʦ 

ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʚʳʨʘʙʦʪʢʠ ʵʬʬʝʢʪʠʚʥʦʡ ʩʪʨʘʪʝʛʠʠ. 
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ʆʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʪʘʢʠʤ ʪʝʭʥʦʣʦʛʠʷʤ ʧʨʠʜʘʶʪ ʧʦʩʣʝʜʩʪʚʠʷ ʫʨʘʛʘʥʦʚ çʀʨʤʘè ʠ çʄʘʨʠʷè, 

ʢʦʪʦʨʳʝ ʧʨʘʢʪʠʯʝʩʢʠ ʫʥʠʯʪʦʞʠʣʠ ʵʥʝʨʛʦʩʝʪʠ ʚ ʩʪʨʘʥʘʭ ʂʘʨʠʙʩʢʦʛʦ ʙʘʩʩʝʡʥʘ. ʉʧʫʩʪʷ ʜʚʘ ʤʝʩʷʮʘ 

ʧʦʩʣʝ ʫʜʘʨʘ ʩʪʠʭʠʠ ʥʝʢʦʪʦʨʳʝ ʚʦʟʤʦʞʥʳʝ ʨʝʰʝʥʠʷ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʬʦʨʫʤʝ 

ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʚ ʨʘʤʢʘʭ 23-ʡ ʂʦʥʬʝʨʝʥʮʠʠ ʆʆʅ ʧʦ ʧʨʦʙʣʝʤʘʤ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʚ ɹʦʥʥʝ. 

ʌʠʥʘʥʩʠʨʦʚʘʥʠʝ ð ʦʜʥʘ ʠʟ ʩʘʤʳʭ ʩʣʦʞʥʳʭ ʟʘʜʘʯ ʧʨʠ ʩʦʟʜʘʥʠʠ ʤʠʢʨʦʩʝʪʝʡ. ʅʝʩʤʦʪʨʷ ʥʘ 

ʪʦ ʯʪʦ ʩʪʦʠʤʦʩʪʴ ʘʢʢʫʤʫʣʷʪʦʨʦʚ ʧʦʥʝʤʥʦʛʫ ʩʥʠʞʘʝʪʩʷ, ʠʭ ʫʩʪʘʥʦʚʢʘ ʚ ʞʠʣʦʤ ʢʚʘʨʪʘʣʝ ʠʣʠ 

ʢʦʪʪʝʜʞʥʦʤ ʧʦʩʝʣʢʝ ʩʪʦʠʪ ʥʝʤʘʣʦ. ʂʨʦʤʝ ʪʦʛʦ, ʧʦʢʘ ʥʝ ʩʦʚʩʝʤ ʷʩʥʦ, ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʚʣʘʜʝʣʴʮʳ 

ʩʦʣʥʝʯʥʳʭ ʧʘʥʝʣʝʡ ʩʤʦʛʫʪ ʤʦʥʝʪʠʟʠʨʦʚʘʪʴ ʩʚʦʠ ʚʣʦʞʝʥʠʷ. ɼʦ ʩʠʭ ʧʦʨ ʢʦʤʤʝʨʯʝʩʢʠʝ ʧʨʦʝʢʪʳ 

ʪʘʢʦʛʦ ʨʦʜʘ ʚ ʦʩʥʦʚʥʦʤ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʦʪʣʘʞʝʥʥʳʭ, ʭʦʨʦʰʦ ʨʘʟʚʠʪʳʭ ʨʳʥʢʘʭ, ʛʜʝ ʚʣʘʜʝʣʴʮʳ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʝʪʝʚʳʝ ʩʯʝʪʯʠʢʠ ʜʣʷ ʧʨʦʜʘʞʠ ʠʟʣʠʰʢʦʚ ʵʥʝʨʛʠʠ 

ʨʝʛʠʦʥʘʣʴʥʳʤ ʩʝʪʷʤ. ɼʣʷ ʵʪʦʛʦ ʥʫʞʥʳ ʥʝ ʪʦʣʴʢʦ ʜʦʨʦʛʦʩʪʦʷʱʠʝ ʩʦʚʨʝʤʝʥʥʳʝ ʧʨʠʙʦʨʳ 

ʠ ʥʘʜʝʞʥʳʝ ʣʠʥʠʠ ʧʝʨʝʜʘʯ, ʥʦ ʠ ʜʦʙʨʦʩʦʚʝʩʪʥʳʝ ʨʝʛʫʣʷʪʦʨʳ, ʢʦʪʦʨʳʝ ʦʙʷʞʫʪ ʢʦʤʤʫʥʘʣʴʥʳʝ 

ʩʣʫʞʙʳ ʧʦʢʫʧʘʪʴ ʵʣʝʢʪʨʠʯʝʩʪʚʦ ʧʦ ʨʘʟʫʤʥʦʡ ʮʝʥʝ, ʜʘʞʝ ʝʩʣʠ ʵʪʦ ʧʨʦʪʠʚʦʨʝʯʠʪ ʠʭ ʩʠʶʤʠʥʫʪʥʳʤ 

ʠʥʪʝʨʝʩʘʤ. ɺʩʝ ʢʦʟʳʨʠ ʫ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʢʦʤʧʘʥʠʡ, ʧʦʵʪʦʤʫ ʚʣʘʜʝʣʴʮʳ ʩʦʣʥʝʯʥʳʭ ʧʘʥʝʣʝʡ 

ʮʝʣʠʢʦʤ ʟʘʚʠʩʷʪ ʦʪ ʧʦʣʠʪʠʢʠ ʤʝʩʪʥʳʭ ʚʣʘʩʪʝʡ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ ʩʠʪʫʘʮʠʷ ʤʦʞʝʪ ʚ ʢʦʨʥʝ ʠʟʤʝʥʠʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʝʚʦʣʶʮʠʠ ʚ ʪʝʭʥʦʣʦʛʠʷʭ 

ʥʘʢʦʧʣʝʥʠʷ ʵʥʝʨʛʠʠ. ɺʦ ʤʥʦʛʦʤ ʙʣʘʛʦʜʘʨʷ ʫʩʠʣʠʷʤ ʠ ʩʨʝʜʩʪʚʘʤ, ʚʢʣʘʜʳʚʘʝʤʳʤ ʢʦʤʧʘʥʠʷʤʠ 

ʚʨʦʜʝ Tesla ʚ ʨʘʟʨʘʙʦʪʢʫ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʘʢʢʫʤʫʣʷʪʦʨʦʚ, ʪʦʧʣʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʥʘʢʦʧʠʪʝʣʝʡ 

ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ, ʤʦʙʠʣʴʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʘʢʦʧʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʥʝʫʢʣʦʥʥʦ ʨʘʩʪʝʪ, ʪʦʛʜʘ 

ʢʘʢ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʦʥʠʞʘʝʪʩʷ. ʀ ʚʩʢʦʨʝ, ʚʝʨʦʷʪʥʦ, ʤʦʞʥʦ ʙʫʜʝʪ ʛʦʚʦʨʠʪʴ ʦ ʧʦʣʥʦʡ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ. ʇʨʝʜʩʪʘʚʴʪʝ ʩʝʙʝ ʘʚʪʦʥʦʤʥʦʝ ʩʦʦʙʱʝʩʪʚʦ, ʢʦʪʦʨʦʝ ʩʦʚʤʝʩʪʥʦ 

ʚʣʘʜʝʝʪ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʩʦʣʥʝʯʥʦʡ ʵʣʝʢʪʨʦʩʪʘʥʮʠʝʡ, ʫʧʨʘʚʣʷʝʤʦʡ ʥʘ ʦʩʥʦʚʝ ʙʣʦʢʯʝʡʥʘ. ʆʥʦ 

ʤʦʛʣʦ ʙʳ ʩʦʟʜʘʪʴ ʧʦʣʥʦʮʝʥʥʫʶ ʩʠʩʪʝʤʫ ʭʨʘʥʝʥʠʷ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʘʢʢʫʤʫʣʷʪʦʨʦʚ (ʩ ʧʦʤʦʱʴʶ 

ʙʝʩʧʠʣʦʪʥʳʭ ʵʣʝʢʪʨʦʤʦʙʠʣʝʡ), ʘ ʪʘʢʞʝ ʦʙʤʝʥʘ ʩ ʜʨʫʛʠʤʠ ʘʚʪʦʥʦʤʥʳʤʠ ʛʨʫʧʧʘʤʠ. 

ʇʦʜʦʙʥʳʝ ʨʝʰʝʥʠʷ ʙʫʜʫʪ ʧʦʣʝʟʥʳ ʜʣʷ ʩʘʤʳʭ ʨʘʟʥʳʭ ʦʙʱʠʥ: ʠʥʜʠʡʩʢʠʭ ʜʝʨʝʚʝʥʴ, ʥʝʨʝʜʢʦ 

ʦʪʨʝʟʘʥʥʳʭ ʦʪ ʢʨʫʧʥʳʭ ʵʥʝʨʛʦʩʝʪʝʡ; ʥʝʟʘʚʠʩʠʤʳʭ ʵʪʥʠʯʝʩʢʠʭ ʧʦʩʝʣʝʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʢʦʨʝʥʥʳʝ 

ʥʘʨʦʜʳ ʉʐɸ ʠ ʘʚʩʪʨʘʣʠʡʩʢʠʝ ʘʙʦʨʠʛʝʥʳ, ʢʦʪʦʨʳʝ ʩʪʨʝʤʷʪʩʷ ʢ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ; 

ʠʣʠ ʞʝ ʬʝʨʤʝʨʦʚ ʠ ʧʨʦʯʠʭ ʞʠʪʝʣʝʡ ʤʘʣʦʥʘʩʝʣʝʥʥʳʭ ʨʘʡʦʥʦʚ, ʢʦʪʦʨʳʝ ʠʩʧʳʪʳʚʘʶʪ ʩʣʦʞʥʦʩʪʠ 

ʠʟ-ʟʘ ʥʠʟʢʦʛʦ ʤʝʩʪʥʦʛʦ ʩʧʨʦʩʘ ʥʘ ʵʥʝʨʛʠʶ, ʥʦ ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ ʦʩʠʣʠʪʴ ʟʘʪʨʘʪʳ ʥʘ ʫʩʪʘʥʦʚʢʫ 

ʛʝʥʝʨʘʪʦʨʦʚ ʠ ʧʨʦʚʝʜʝʥʠʝ ʃʕʇ. ɼʦ ʩʠʭ ʧʦʨ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʧʦʜʦʙʥʳʭ ʩʣʫʯʘʝʚ ʧʦʩʪʘʚʢʠ ʵʥʝʨʛʠʠ 

ʩʫʙʩʠʜʠʨʫʶʪʩʷ ʛʦʩʫʜʘʨʩʪʚʦʤ ð ʬʘʢʪʠʯʝʩʢʠ ʟʘ ʩʯʝʪ ʛʦʨʦʜʩʢʠʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʢʦʪʦʨʳʤ 

ʧʨʠʭʦʜʠʪʩʷ ʧʣʘʪʠʪʴ ʧʦ ʟʘʚʳʰʝʥʥʳʤ ʨʘʩʮʝʥʢʘʤ. 

ʆʜʥʘʢʦ ʦʩʪʘʝʪʩʷ ʝʱʝ ʦʜʥʘ ʧʨʦʙʣʝʤʘ: ʢʘʢ ʬʠʥʘʥʩʠʨʦʚʘʪʴ ʠʟʥʘʯʘʣʴʥʫʶ ʫʩʪʘʥʦʚʢʫ 

ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ ʤʠʢʨʦʩʝʪʝʡ ʚ ʤʝʩʪʘʭ, ʛʜʝ ʦʪʩʫʪʩʪʚʫʝʪ ʥʘʜʝʞʥʘʷ ʢʨʝʜʠʪʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ? 

ʊʝʭʥʦʣʦʛʠʷ ʙʣʦʢʯʝʡʥ ʤʦʛʣʘ ʙʳ ʧʦʤʦʯʴ ʠ ʟʜʝʩʴ. ʇʦʜʨʦʙʥʝʝ ʤʳ ʨʘʩʩʢʘʞʝʤ ʦʙ ʵʪʦʤ ʚ ʛʣʘʚʝ 7, ʛʜʝ 

ʨʘʩʩʤʦʪʨʠʤ ʨʝʝʩʪʨʳ ʘʢʪʠʚʦʚ, ʘʣʴʪʝʨʥʘʪʠʚʥʦʝ ʟʘʣʦʛʦʚʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠ ʥʦʚʝʡʰʠʝ ʬʠʥʘʥʩʦʚʳʝ 

ʨʝʰʝʥʠʷ ʜʣʷ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥ. 

ʋʧʨʘʚʣʝʥʠʝ ʵʥʝʨʛʦʨʝʩʫʨʩʘʤʠ ð ʥʝ ʝʜʠʥʩʪʚʝʥʥʘʷ ʩʬʝʨʘ ʤʘʪʝʨʠʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ, ʛʜʝ 

ʙʣʦʢʯʝʡʥ ʠ çʠʥʪʝʨʥʝʪ ʚʝʱʝʡè ʦʪʢʨʳʚʘʶʪ ʧʝʨʝʜ ʥʘʤʠ ʥʦʚʳʝ ʛʦʨʠʟʦʥʪʳ. ʉ ʢʘʞʜʳʤ ʜʥʝʤ ʨʘʩʪʝʪ 

ʠʥʪʝʨʝʩ ʢ ʧʨʠʤʝʥʝʥʠʶ ʙʣʦʢʯʝʡʥʘ ʚ ʣʦʛʠʩʪʠʢʝ, ʘ ʠʤʝʥʥʦ ʚ ʫʧʨʘʚʣʝʥʠʠ ʮʝʧʷʤʠ ʧʦʩʪʘʚʢʠ. ʎʝʧʠ 

ʧʦʩʪʘʚʦʢ ð ʵʪʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ, ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʝ ʦʧʝʨʘʮʠʠ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ ʚʝʩʴ ʧʫʪʴ, 

ʧʨʦʡʜʝʥʥʳʡ ʪʦʚʘʨʦʤ ʦʪ ʩʪʘʜʠʠ ʜʦʙʳʯʠ ʩʳʨʴʷ ʜʦ ʧʦʣʢʠ ʚ ʩʫʧʝʨʤʘʨʢʝʪʝ. ʇʦʚʳʩʠʚ ʧʨʦʟʨʘʯʥʦʩʪʴ 

ʪʘʢʠʭ ʮʝʧʝʡ, ʤʦʞʥʦ ʫʚʝʣʠʯʠʪʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʤʝʣʢʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʩʜʝʣʘʪʴ 

ʜʦʩʪʫʧʥʝʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʠ ʩʪʨʘʭʦʚʘʥʠʝ, ʩʥʠʟʠʪʴ ʨʘʩʭʦʜ ʨʝʩʫʨʩʦʚ ʠ ʚʩʝʣʠʪʴ ʚ ʧʦʪʨʝʙʠʪʝʣʝʡ 

ʫʚʝʨʝʥʥʦʩʪʴ, ʯʪʦ ʢʫʧʣʝʥʥʳʡ ʠʤʠ ʧʨʦʜʫʢʪ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ. 

ʆʪʩʣʝʞʠʚʘʝʤ ʪʦʚʘʨʳ 
ɺ ʦʢʪʷʙʨʝ 2015 ʛʦʜʘ 55 ʢʣʠʝʥʪʦʚ ʨʝʩʪʦʨʘʥʘ Chipotle Mexican Grill ʟʘʨʘʟʠʣʠʩʴ ʢʠʰʝʯʥʦʡ 

ʧʘʣʦʯʢʦʡ, ʠʟ-ʟʘ ʯʝʛʦ ʨʝʧʫʪʘʮʠʷ ʙʨʝʥʜʘ ʩʝʨʴʝʟʥʦ ʧʦʩʪʨʘʜʘʣʘ, ʧʨʦʜʘʞʠ ʫʧʘʣʠ, ʘ ʩʪʦʠʤʦʩʪʴ ʘʢʮʠʡ 

ʢʦʤʧʘʥʠʠ ʩʥʠʟʠʣʘʩʴ ʥʘ 42 ʧʨʦʮʝʥʪʘ ʠ ʥʘʯʘʣʘ ʥʝʤʥʦʛʦ ʨʘʩʪʠ ʣʠʰʴ ʪʨʠ ʛʦʜʘ ʩʧʫʩʪʷ [18]. ɻʣʘʚʥʦʡ 

ʧʨʠʯʠʥʦʡ ʠʥʮʠʜʝʥʪʘ ʩʪʘʣʘ ʠʟʚʝʯʥʘʷ ʙʝʜʘ ʢʦʤʧʘʥʠʡ, ʚʳʥʫʞʜʝʥʥʳʭ ʧʦʣʘʛʘʪʴʩʷ ʥʘ ʤʥʦʞʝʩʪʚʦ 

ʚʥʝʰʥʠʭ ʧʦʩʪʘʚʱʠʢʦʚ, ð ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʧʨʦʟʨʘʯʥʦʩʪʴ ʣʦʛʠʩʪʠʢʠ ʠ ʥʝʯʝʪʢʦ ʦʧʨʝʜʝʣʝʥʥʳʝ ʟʦʥʳ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ. ʄʥʦʛʠʝ ʧʦʩʝʪʠʪʝʣʠ ʨʝʩʪʦʨʘʥʦʚ Chipotle, ʥʘʚʝʨʥʦʝ, ʨʝʰʠʣʠ, ʯʪʦ ʚʩʝ ʧʨʦʠʟʦʰʣʦ 

ʠʟ-ʟʘ ʘʥʪʠʩʘʥʠʪʘʨʥʳʭ ʫʩʣʦʚʠʡ ʚ ʦʜʥʦʤ ʠʟ ʟʘʚʝʜʝʥʠʡ ʩʝʪʠ. ʆʜʥʘʢʦ, ʢʘʢ ʥʠ ʧʨʠʩʢʦʨʙʥʦ ʜʣʷ 

ʨʝʧʫʪʘʮʠʠ ʙʨʝʥʜʘ, ʠʩʪʠʥʥʦʝ ʧʦʣʦʞʝʥʠʝ ʜʝʣ ʙʳʣʦ ʝʱʝ ʭʫʞʝ: ʨʫʢʦʚʦʜʩʪʚʦ ʢʦʤʧʘʥʠʠ ʥʝ ʠʤʝʣʦ 
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ʚʦʟʤʦʞʥʦʩʪʠ ʫʩʪʘʥʦʚʠʪʴ, ʢʘʢ ʢʠʰʝʯʥʘʷ ʧʘʣʦʯʢʘ ʧʦʧʘʣʘ ʚ ʝʝ ʧʨʦʜʫʢʪʳ; ʚʳʷʩʥʠʪʴ ʫʜʘʣʦʩʴ ʪʦʣʴʢʦ 

ʪʦ, ʯʪʦ ʝʶ ʙʳʣʘ ʟʘʨʘʞʝʥʘ ʛʦʚʷʜʠʥʘ, ʧʦʣʫʯʝʥʥʘʷ ʦʪ ʢʦʛʦ-ʪʦ ʠʟ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʩʪʦʨʦʥʥʠʭ 

ʧʦʩʪʘʚʱʠʢʦʚ, ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʘʚʩʪʨʘʣʠʡʩʢʠʭ. ʂʘʢ ʠ ʚ ʣʶʙʦʡ ʛʣʦʙʘʣʴʥʦʡ ʮʝʧʠ ʧʦʩʪʘʚʦʢ, 

ʩʠʩʪʝʤʘ ʦʢʘʟʘʣʘʩʴ ʩʣʠʰʢʦʤ ʟʘʧʫʪʘʥʥʦʡ, ʯʪʦʙʳ ʥʘʡʪʠ ʠʩʪʠʥʥʦʛʦ ʚʠʥʦʚʥʠʢʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʢʦʤʧʘʥʠʷ ʥʝ ʤʦʛʣʘ ʥʠ ʧʨʝʜʦʪʚʨʘʪʠʪʴ, ʥʠ ʣʦʢʘʣʠʟʦʚʘʪʴ ʟʘʨʘʞʝʥʠʝ. 

ʎʝʧʠ ʧʦʩʪʘʚʦʢ ʩʦʩʪʦʷʪ ʠʟ ʦʪʜʝʣʴʥʳʭ, ʯʘʩʪʦ ʥʝʟʘʚʠʩʠʤʳʭ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʟʚʝʥʴʝʚ, ʥʦ ʫ ʥʠʭ ʦʜʠʥ 

ʦʙʱʠʡ ʠʥʪʝʨʝʩ ð ʤʘʢʩʠʤʠʟʠʨʦʚʘʪʴ ʧʨʦʜʘʞʠ ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ. ʅʘʧʨʠʤʝʨ, ʠʟʛʦʪʦʚʠʪʝʣʠ 

ʪʨʘʥʟʠʩʪʦʨʦʚ, ʤʠʢʨʦʩʭʝʤ, ʜʠʩʧʣʝʝʚ ʠ ʧʨʦʯʠʭ ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʩʤʘʨʪʬʦʥʘ Samsung ʧʦʣʫʯʘʪ 

ʙʦʣʴʰʫʶ ʧʨʠʙʳʣʴ ʧʨʠ ʨʦʩʪʝ ʩʧʨʦʩʘ ʥʘ ʧʨʦʜʫʢʮʠʶ ʢʦʤʧʘʥʠʠ Samsung. ʅʦ ʧʨʠ ʵʪʦʤ ʦʥʠ ʩʚʷʟʘʥʳ 

ʤʝʞʜʫ ʩʦʙʦʡ ʟʘʢʫʧʦʯʥʳʤʠ ʢʦʥʪʨʘʢʪʘʤʠ, ʠ ʟʜʝʩʴ ʠʥʪʝʨʝʩʳ ʚʳʩʰʠʭ ʠ ʥʠʞʥʠʭ ʟʚʝʥʴʝʚ ʮʝʧʠ ʯʘʩʪʦ 

ʥʝ ʩʦʚʧʘʜʘʶʪ. ʇʦʵʪʦʤʫ ʦʥʠ ʥʝ ʩʧʝʰʘʪ ʜʝʣʠʪʴʩʷ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʠʥʬʦʨʤʘʮʠʝʡ, ʠ ʧʦ ʤʦʣʯʘʣʠʚʦʤʫ 

ʩʦʛʣʘʩʠʶ ʢʘʞʜʘʷ ʩʪʦʨʦʥʘ ʚʝʜʝʪ ʩʦʙʩʪʚʝʥʥʳʡ ʫʯʝʪ ʜʘʥʥʳʭ ʢʘʩʘʪʝʣʴʥʦ ʚʥʫʪʨʝʥʥʝʛʦ ʨʘʙʦʯʝʛʦ 

ʧʨʦʮʝʩʩʘ ʠ ʫʩʣʦʚʠʡ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʂʦʥʝʯʥʦ, ʣʶʙʘʷ ʢʦʤʧʘʥʠʷ ʤʦʞʝʪ ʧʦʩʳʣʘʪʴ ʟʘʧʨʦʩʳ 

ʦʩʪʘʣʴʥʳʤ, ʦʜʥʘʢʦ ʧʨʘʢʪʠʢʘ ʚ ʵʪʦʡ ʩʬʝʨʝ ʧʦʭʦʞʘ ʥʘ ʙʘʥʢʦʚʩʢʫʶ, ʛʜʝ ʚʩʝ ʧʣʘʪʝʞʥʳʝ ʩʠʩʪʝʤʳ 

ʚʝʜʫʪ ʩʚʦʡ ʨʝʝʩʪʨ ʠ ʧʨʦʟʨʘʯʥʦʩʪʴ ʩʪʨʝʤʠʪʩʷ ʢ ʥʫʣʶ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʝʪʴ ʨʝʩʪʦʨʘʥʦʚ ʥʝ ʤʦʞʝʪ 

ʧʨʦʩʤʦʪʨʝʪʴ ʨʝʝʩʪʨʳ ʘʚʩʪʨʘʣʠʡʩʢʠʭ ʬʝʨʤ ʠ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʟʘʙʦʡ ʩʢʦʪʘ ʧʨʦʠʟʚʦʜʠʣʩʷ ʩ 

ʩʦʙʣʶʜʝʥʠʝʤ ʚʩʝʭ ʦʙʷʟʘʪʝʣʴʥʳʭ ʧʨʦʮʝʜʫʨ ʠ ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʩʪʘʥʜʘʨʪʦʚ. ʐʪʨʠʭʢʦʜʳ 

ʠ RFID-ʤʝʪʢʠ ʥʝʩʢʦʣʴʢʦ ʫʧʨʦʩʪʠʣʠ ʦʪʩʣʝʞʠʚʘʥʠʝ ʧʘʨʪʠʡ ʪʦʚʘʨʘ ʚ ʛʣʦʙʘʣʴʥʦʡ ʣʦʛʠʩʪʠʢʝ, 

ʥʦ ʠʩʪʠʥʥʘʷ ʧʨʦʙʣʝʤʘ ʩʦʩʪʦʠʪ ʚ ʟʘʢʨʳʪʦʩʪʠ ʢʘʞʜʦʛʦ ʦʪʜʝʣʴʥʦʛʦ ʧʦʩʪʘʚʱʠʢʘ. ʂʦʥʝʯʥʳʝ 

ʧʨʦʠʟʚʦʜʠʪʝʣʠ ð ʠ, ʯʪʦ ʝʱʝ ʚʘʞʥʝʝ, ʧʦʪʨʝʙʠʪʝʣʠ ð ʧʦ-ʧʨʝʞʥʝʤʫ ʧʦʢʫʧʘʶʪ ʢʦʪʘ ʚ ʤʝʰʢʝ. 

ʊʝʭʥʦʣʦʛʠʷ ʙʣʦʢʯʝʡʥ ʩ ʝʝ ʩʧʦʩʦʙʥʦʩʪʴʶ ʚʦʚʣʝʢʘʪʴ ʠʟʥʘʯʘʣʴʥʦ ʥʝ ʜʦʚʝʨʷʶʱʠʭ ʜʨʫʛ ʜʨʫʛʫ 

ʣʶʜʝʡ ʚ ʨʘʙʦʪʫ ʥʘ ʦʙʱʝʝ ʙʣʘʛʦ ʧʨʝʜʣʘʛʘʝʪ ʚʦʟʤʦʞʥʦʝ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ. ʂʦʤʧʘʥʠʠ, 

ʧʨʝʜʧʦʯʠʪʘʶʱʠʝ ʥʝ ʜʝʣʠʪʴʩʷ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ, ʤʦʛʣʠ ʙʳ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʦʝ ʭʝʰʠʨʦʚʘʥʠʝ ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʚʳʧʦʣʥʝʥʠʷ ʢʣʶʯʝʚʳʭ ʧʨʦʮʝʜʫʨ ʙʝʟ 

ʨʘʟʛʣʘʰʝʥʠʷ ʩʚʦʠʭ ʩʝʢʨʝʪʦʚ. ʇʦʣʫʯʝʥʥʳʝ ʭʝʰʠ ʤʦʞʥʦ ʟʘʥʦʩʠʪʴ ʚ ʙʣʦʢʯʝʡʥ-ʨʝʝʩʪʨ, ʜʦʩʪʫʧ 

ʢ ʢʦʪʦʨʦʤʫ ʙʫʜʝʪ ʦʪʢʨʳʪ ʜʣʷ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʮʝʧʠ ʧʦʩʪʘʚʦʢ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦʟʥʠʢʥʝʪ ʝʜʠʥʘʷ, 

ʧʨʦʟʨʘʯʥʘʷ, ʥʝʠʟʤʝʥʷʝʤʘʷ ʟʘʧʠʩʴ, ʧʨʠʥʷʪʘʷ ʚʩʝʤʠ ʩʪʦʨʦʥʘʤʠ ʜʝʣʦʚʦʛʦ ʩʦʛʣʘʰʝʥʠʷ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʦʚʳʩʠʪʩʷ ʠ ʫʨʦʚʝʥʴ ʜʦʚʝʨʠʷ ʢ ʠʥʬʦʨʤʘʮʠʠ. ɺʩʝ ʙʦʣʴʰʝ ʩʪʘʨʪʘʧʦʚ, ʙʘʥʢʦʚ 

ʠ ʜʘʞʝ ʢʨʫʧʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʥʘʯʠʥʘʶʪ ʠʩʩʣʝʜʦʚʘʪʴ ʵʪʦʪ ʠʥʩʪʨʫʤʝʥʪ, ʚʠʜʷ ʚ ʥʝʤ 

ʧʦʪʝʥʮʠʘʣʴʥʦʝ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤ ʦʪʢʨʳʪʦʩʪʠ ʠ ʧʦʜʦʪʯʝʪʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʨʘʥʴʰʝ ʙʳʣʠ 

ʥʝʚʦʟʤʦʞʥʳ ʜʣʷ ʧʦʩʪʘʚʱʠʢʦʚ, ʨʘʟʙʨʦʩʘʥʥʳʭ ʧʦ ʚʩʝʤʫ ʤʠʨʫ. ʇʨʠ ʦʙʥʦʚʣʝʥʠʠ ʨʝʝʩʪʨʘ ʜʘʥʥʳʭ 

ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ (ʝʩʣʠ ʥʫʞʥʦ, ʚ ʘʥʦʥʠʤʠʟʠʨʦʚʘʥʥʦʤ ʠʣʠ ʟʘʰʠʬʨʦʚʘʥʥʦʤ ʬʦʨʤʘʪʝ) 

ʦʪʧʘʜʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʜʣʠʪʝʣʴʥʦʡ, ʥʝ ʚʩʝʛʜʘ ʦʙʲʝʢʪʠʚʥʦʡ ʩʚʝʨʢʝ ʚʥʫʪʨʝʥʥʠʭ ʟʘʧʠʩʝʡ. 

ʂʘʞʜʳʡ ʫʯʘʩʪʥʠʢ ʮʝʧʠ ʩʤʦʞʝʪ ʩʦʩʪʘʚʠʪʴ ʙʦʣʝʝ ʧʦʣʥʫʶ ʠ ʯʝʪʢʫʶ ʢʘʨʪʠʥʫ ʦʙʱʠʭ ʜʝʡʩʪʚʠʡ. ʇʨʠ 

ʪʘʢʦʡ ʩʠʩʪʝʤʝ ʚʣʘʜʝʣʴʮʳ ʨʝʩʪʦʨʘʥʘ Chipotle ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʤʦʛʣʠ ʙʳ ʧʨʦʚʝʨʠʪʴ, ʢʪʦ ʠʟ 

ʧʦʩʪʘʚʱʠʢʦʚ ʤʷʩʘ ʩʦʙʣʶʜʘʝʪ ʚʩʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʝʛʦ ʦʙʨʘʙʦʪʢʝ. ʂʦʥʝʯʥʦ, ʚʝʨʦʷʪʥʦʩʪʴ, ʯʪʦ 

ʧʦʩʪʘʚʱʠʢ ʚʥʝʩʝʪ ʚ ʨʝʝʩʪʨ ʟʘʧʠʩʴ ʦ ʨʘʙʦʪʝ, ʢʦʪʦʨʫʶ ʥʝ ʚʳʧʦʣʥʷʣ, ʦʩʪʘʝʪʩʷ, ʥʦ ʫʞʝ ʩʘʤ ʬʘʢʪ 

ʥʘʣʠʯʠʷ ʝʜʠʥʦʡ, ʦʙʱʝʜʦʩʪʫʧʥʦʡ ʫʯʝʪʥʦʡ ʢʥʠʛʠ ʜʦʣʞʝʥ ʦʢʘʟʘʪʴ ʜʠʩʮʠʧʣʠʥʠʨʫʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʪʘʢʦʛʦ ʤʝʭʘʥʠʟʤʘ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʟʨʘʯʥʦʩʪʠ ʠ ʤʦʤʝʥʪʘʣʴʥʦʛʦ 

ʦʪʩʣʝʞʠʚʘʥʠʷ ʥʘ ʚʩʶ ʩʬʝʨʫ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʪʦʨʛʦʚʣʠ ʧʦʟʚʦʣʠʪ ʩʦʟʜʘʪʴ ʛʣʦʙʘʣʴʥʫʶ ʩʠʩʪʝʤʫ 

ʧʦʩʪʘʚʦʢ ʩ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʩʫʨʩʦʚ. ʀ ʵʪʦ ʤʦʞʝʪ ʨʘʜʠʢʘʣʴʥʦ ʠʟʤʝʥʠʪʴ 

ʫʩʣʦʚʠʷ ʪʦʨʛʦʚʦʛʦ ʦʙʤʝʥʘ ʚ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʝ. ʇʨʝʜʦʩʪʘʚʣʷʷ ʩʚʦʙʦʜʥʳʡ ʜʦʩʪʫʧ ʢ ʜʘʥʥʳʤ ʠ 

ʟʘʢʨʝʧʣʷʷ ʟʘ ʢʘʞʜʳʤ ʵʪʘʧʦʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʮʠʬʨʦʚʦʡ ʪʦʢʝʥ, ʪʝʭʥʦʣʦʛʠʷ ʙʣʦʢʯʝʡʥ ʚʳʩʚʦʙʦʜʠʣʘ 

ʙʳ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʮʝʥʥʦʩʪʴ ʜʣʷ ʦʙʤʝʥʘ ʥʘ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʩʪʘʜʠʷʭ ʤʥʦʛʦʧʨʦʬʠʣʴʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʨʦʮʝʩʩʘ ʨʝʘʣʠʟʘʮʠʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʠ ʧʦʣʫʯʠʣʠ ʙʳ ʛʦʨʘʟʜʦ 

ʙʦʣʴʰʫʶ ʩʚʦʙʦʜʫ ʜʣʷ ʤʘʥʝʚʨʘ ʧʨʠ ʧʦʠʩʢʝ ʨʳʥʢʦʚ ʠ ʚ ʮʝʥʦʚʦʡ ʧʦʣʠʪʠʢʝ ʥʘ ʣʶʙʦʤ ʵʪʘʧʝ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʩʤʦʛʣʠ ʙʳ ʦʧʝʨʘʪʠʚʥʝʝ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʟʘʧʨʦʩʳ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʭʦʪʷʪ ʚʩʝ 

ʟʥʘʪʴ ʦ ʧʦʢʫʧʘʝʤʳʭ ʪʦʚʘʨʘʭ. ɺʤʝʩʪʦ ʞʝʩʪʢʦ ʚʳʩʪʨʦʝʥʥʳʭ ʮʝʧʝʡ ʧʦʩʪʘʚʦʢ ʚʦʟʥʠʢʣʠ ʙʳ ʢʫʜʘ 

ʙʦʣʝʝ ʛʠʙʢʠʝ ʮʝʧʠ ʩʧʨʦʩʘ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʙʳ ʵʬʬʝʢʪʠʚʥʝʝ ʨʘʩʧʨʝʜʝʣʷʪʴ ʨʝʩʫʨʩʳ. 

ʈʝʢʣʘʤʘ ʙʨʠʪʘʥʩʢʦʛʦ ʩʪʘʨʪʘʧʘ Provenance ʩʦʦʙʱʘʝʪ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʝʭʥʦʣʦʛʠʠ ʙʣʦʢʯʝʡʥ 

ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ çʦʞʠʚʠʪʴ ʠʩʪʦʨʠʶ ʚʘʰʝʛʦ ʧʨʦʜʫʢʪʘè ʠ çʧʨʦʩʣʝʜʠʪʴ ʧʫʪʴ ʢʘʞʜʦʡ ʝʛʦ ʧʘʨʪʠʠ 

ʦʪ ʠʩʪʦʢʘ ʜʦ ʧʦʣʢʠ ʚ ʤʘʛʘʟʠʥʝè [19]. ʉʝʪʴ ʩʫʧʝʨʤʘʨʢʝʪʦʚ Walmart ʩʦʚʤʝʩʪʥʦ ʩ ʢʦʤʧʘʥʠʝʡ IBM ʠ 

ʧʝʢʠʥʩʢʠʤ ʫʥʠʚʝʨʩʠʪʝʪʦʤ ʎʠʥʭʫʘ ʨʘʟʨʘʙʘʪʳʚʘʝʪ ʩʠʩʪʝʤʫ ʦʪʩʣʝʞʠʚʘʥʠʷ ʧʘʨʪʠʡ ʢʠʪʘʡʩʢʦʡ 

ʩʚʠʥʠʥʳ ʩ ʧʦʤʦʱʴʶ ʙʣʦʢʯʝʡʥʘ [20]. ɻʦʨʥʦʜʦʙʳʚʘʶʱʠʡ ʛʠʛʘʥʪ BHP Billiton ʧʨʠʤʝʥʷʝʪ ʵʪʫ 

ʪʝʭʥʦʣʦʛʠʶ ʜʣʷ ʧʨʦʚʝʨʢʠ ʘʥʘʣʠʟʘ ʤʠʥʝʨʘʣʦʚ, ʚʳʧʦʣʥʝʥʥʦʛʦ ʩʪʦʨʦʥʥʠʤʠ ʧʦʜʨʷʜʯʠʢʘʤʠ [21]. 
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ʉʪʘʨʪʘʧ Everledger ʟʘʛʨʫʟʠʣ ʚ ʙʣʦʢʯʝʡʥ-ʨʝʝʩʪʨ ʫʥʠʢʘʣʴʥʳʝ ʠʜʝʥʪʠʬʠʮʠʨʫʶʱʠʝ ʜʘʥʥʳʝ ʜʣʷ 

ʤʠʣʣʠʦʥʘ ʜʨʘʛʦʮʝʥʥʳʭ ʢʘʤʥʝʡ, ʯʪʦʙʳ ʧʦʤʦʯʴ ʶʚʝʣʠʨʘʤ ʩʦʙʣʶʜʘʪʴ ʪʨʝʙʦʚʘʥʠʷ ʟʘʢʦʥʘ ʠ 

ʧʨʝʩʝʢʘʪʴ ʩʜʝʣʢʠ ʧʦ çʢʨʦʚʘʚʳʤ ʙʨʠʣʣʠʘʥʪʘʤè [22]. 

ɺʩʝ ʵʪʠ ʨʝʰʝʥʠʷ ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥʳ ʥʝ ʪʦʣʴʢʦ ʩ ʪʝʭʥʦʣʦʛʠʝʡ ʙʣʦʢʯʝʡʥ, ʥʦ ʠ ʩ çʠʥʪʝʨʥʝʪʦʤ 

ʚʝʱʝʡè. ʆʥʠ ʥʝʚʦʟʤʦʞʥʳ ʙʝʟ ʜʘʪʯʠʢʦʚ, ʰʪʨʠʭʢʦʜʦʚ, RFID-ʤʝʪʦʢ, ʢʦʪʦʨʳʝ ʚʩʝ ʯʘʱʝ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠ ʚ ʣʦʛʠʩʪʠʢʝ ʜʣʷ ʦʪʩʣʝʞʠʚʘʥʠʷ ʧʘʨʪʠʡ ʪʦʚʘʨʘ, ʟʘʧʫʩʢʘ ʨʘʙʦʯʠʭ 

ʧʨʦʮʝʩʩʦʚ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʦʧʣʘʪʳ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘʤ ʠ ʟʜʝʩʴ ʧʦʥʘʜʦʙʠʪʩʷ çʚʩʝʟʥʘʶʱʘʷ 

ʤʘʰʠʥʘè, ʢʦʪʦʨʘʷ ʩʤʦʞʝʪ ʨʘʩʧʦʟʥʘʪʴ ʚʩʝ ʵʪʠ ʫʩʪʨʦʡʩʪʚʘ ʠ ʫʙʝʜʠʪʴʩʷ ʚ ʠʭ ʙʝʟʫʧʨʝʯʥʦʡ ʨʘʙʦʪʝ. 

ʂʦʛʜʘ ʢ ʩʠʩʪʝʤʝ ʜʦʙʘʚʷʪʩʷ ʩʤʘʨʪ-ʢʦʥʪʨʘʢʪʳ, ʩʠʛʥʘʣʳ ʦʪ ʢʘʞʜʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʩʤʦʛʫʪ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʠʩʧʦʣʥʷʪʴ ʟʘʜʘʥʥʳʝ ʫʩʣʦʚʠʷ ʦʧʣʘʪʳ ʠ ʜʦʩʪʘʚʢʠ, ʧʦʜʪʚʝʨʞʜʝʥʥʳʝ ʚʩʝʤʠ 

ʩʪʦʨʦʥʘʤʠ. ʇʦʜʦʙʥʳʤ ʦʙʨʘʟʦʤ ʪʘʤʦʞʝʥʥʳʝ ʩʣʫʞʙʳ, ʘʜʤʠʥʠʩʪʨʘʮʠʷ ʧʦʨʪʦʚ, ʦʙʝʩʧʝʯʠʪʝʣʠ 

ʪʦʨʛʦʚʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʠ ʧʨʦʯʠʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʝ ʩʪʨʫʢʪʫʨʳ ʤʦʛʣʠ ʙʳ ʦʙʲʝʜʠʥʠʪʴʩʷ ʚ ʩʝʪʠ 

ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʩʦʙʩʪʚʝʥʥʳʤʠ ʨʘʙʦʯʠʤʠ ʧʨʦʮʝʩʩʘʤʠ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʧʦʣʥʦʡ ʧʨʦʟʨʘʯʥʦʩʪʠ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʢʘʩʘʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʤʘʪʝʨʠʘʣʴʥʳʭ 

ʦʙʲʝʢʪʦʚ; ʙʣʦʢʯʝʡʥʳ ʤʦʛʣʠ ʙʳ ʧʦʤʦʯʴ ʠ ʩ ʫʯʝʪʦʤ ʯʝʣʦʚʝʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ. ʇʝʨʩʦʥʘʣʫ ʠ 

ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʢʦʤʧʘʥʠʡ-ʧʦʩʪʘʚʱʠʢʦʚ ʤʦʞʥʦ ʨʘʟʜʘʪʴ ʩʧʝʮʠʘʣʴʥʳʝ 

ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʝ ʢʦʜʳ ʜʦʩʪʫʧʘ, ʢʦʪʦʨʳʝ ʠʛʨʘʣʠ ʙʳ ʚ ʙʣʦʢʯʝʡʥ-ʩʨʝʜʝ ʨʦʣʴ ʫʥʠʢʘʣʴʥʳʭ, ʣʝʛʢʦ 

ʦʪʩʣʝʞʠʚʘʝʤʳʭ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ. (ɿʜʝʩʴ, ʢʦʥʝʯʥʦ, ʧʦʥʘʜʦʙʠʪʩʷ ʦʯʝʥʴ ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ 

ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʦʡ ʟʘʱʠʪʳ, ʯʪʦʙʳ ʦʙʝʟʦʧʘʩʠʪʴ ʣʠʯʥʳʝ ʜʘʥʥʳʝ ʩʦʪʨʫʜʥʠʢʦʚ.) ʊʦʛʜʘ ʚʩʝ 

ʫʯʘʩʪʥʠʢʠ ʮʝʧʠ ʧʦʩʪʘʚʦʢ ʩʤʦʛʫʪ ʦʪʩʣʝʞʠʚʘʪʴ ʜʝʷʪʝʣʴʥʦʩʪʴ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʨʘʙʦʪʥʠʢʦʚ 

ʥʘ ʣʶʙʦʤ ʵʪʘʧʝ ʧʨʦʮʝʩʩʘ. ʉʢʘʞʝʤ, ʘʜʤʠʥʠʩʪʨʘʮʠʷ ʨʝʩʪʦʨʘʥʘ Chipotle ʤʦʛʣʘ ʙʳ ʚ ʨʝʞʠʤʝ 

ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʥʳʡ ʩʦʪʨʫʜʥʠʢ ʤʷʩʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʛʦ ʮʝʭʘ 

ʧʨʦʚʝʣ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʩʪʝʨʠʣʠʟʘʮʠʶ ʠ ʜʝʟʠʥʬʝʢʮʠʶ ʛʦʚʷʜʠʥʳ. 

ɼʦʢʘʟʫʝʤʘʷ ʧʨʦʟʨʘʯʥʘʷ ʩʝʨʪʠʬʠʢʘʮʠʷ ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ ʦʩʦʙʝʥʥʦ ʚʘʞʥʘ ʜʣʷ ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ 

ʘʜʜʠʪʠʚʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ð ʪʨʝʭʤʝʨʥʦʡ ʧʝʯʘʪʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʫʨʦʚʥʷ. ʕʪʘ ʪʝʭʥʦʣʦʛʠʷ ʣʝʞʠʪ 

ʚ ʦʩʥʦʚʝ ʜʠʥʘʤʠʯʥʦʡ, ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʦʪʨʘʩʣʠ, ʠʟʚʝʩʪʥʦʡ ʢʘʢ çʠʥʜʫʩʪʨʠʷ 4.0è. ʊʘʢ ʩʪʘʣʦ ʧʨʠʥʷʪʦ 

ʦʙʦʟʥʘʯʘʪʴ ʥʦʚʳʡ ʩʝʢʪʦʨ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʩʧʦʩʦʙʥʳʡ ʤʦʤʝʥʪʘʣʴʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʠʟʤʝʥʝʥʠʷ 

ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʠ ʠʥʦʛʦ ʩʧʨʦʩʘ. ʇʨʦʠʟʚʝʜʝʥʥʳʝ 3D-ʧʨʠʥʪʝʨʘʤʠ ʜʝʪʘʣʠ ʫʞʝ ʩʝʡʯʘʩ ʥʘʤʥʦʛʦ 

ʣʝʛʯʝ ʠ ʢʨʝʧʯʝ ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʪʨʘʜʠʮʠʦʥʥʳʤ ʩʧʦʩʦʙʦʤ. ʂ ʪʦʤʫ ʞʝ ʠʭ ʛʦʨʘʟʜʦ ʧʨʦʱʝ ʠ ʙʳʩʪʨʝʝ 

ʠʟʛʦʪʦʚʠʪʴ ʧʦ ʪʨʝʙʦʚʘʥʠʶ, ʧʨʠʯʝʤ ʜʘʞʝ ʜʣʷ ʩʘʤʳʭ ʩʣʦʞʥʳʭ ʤʝʭʘʥʠʟʤʦʚ: ʢʦʩʤʠʯʝʩʢʠʭ ʨʘʢʝʪ 

NASA, ʠʩʪʨʝʙʠʪʝʣʝʡ ʠ ʧʨ. ʆʜʥʘʢʦ ʜʣʷ ʧʨʦʜʫʢʪʦʚ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʩʫʱʝʩʪʚʫʝʪ 

ʠ ʦʩʦʙʳʡ ʨʠʩʢ. ɼʞʝʡʤʩ ʈʝʜʞʝʥʦʨ, ʜʠʨʝʢʪʦʨ ʦʪʜʝʣʘ ʘʜʜʠʪʠʚʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʠʥʥʦʚʘʮʠʠ 

ʢʦʤʧʘʥʠʠ ð ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʚʳʩʦʢʦʪʦʯʥʳʭ ʜʝʪʘʣʝʡ Moog, ʟʘʜʘʝʪʩʷ ʚʦʧʨʦʩʦʤ: çʂʘʢʠʤ ʦʙʨʘʟʦʤ 

ʵʢʠʧʘʞ ʘʤʝʨʠʢʘʥʩʢʦʛʦ ʘʚʠʘʥʦʩʮʘ ʩʤʦʞʝʪ ʫʜʦʩʪʦʚʝʨʠʪʴʩʷ, ʯʪʦ ʧʨʦʛʨʘʤʤʘ, ʟʘʛʨʫʞʝʥʥʘʷ 

ʚ 3D-ʧʨʠʥʪʝʨ ʜʣʷ ʧʝʯʘʪʠ ʜʝʪʘʣʝʡ ʠʩʪʨʝʙʠʪʝʣʷ, ʥʝ ʚʟʣʦʤʘʥʘ ʠ ʥʝ ʧʝʨʝʧʠʩʘʥʘ 

ʧʨʦʪʠʚʥʠʢʦʤ?è [23] ɺ ʧʦʠʩʢʘʭ ʨʝʰʝʥʠʷ ʈʝʜʞʝʥʦʨ ʠ ʝʛʦ ʢʦʤʘʥʜʘ ʟʘʧʫʩʪʠʣʠ 

ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʩʝʨʚʠʩ Veripart, ʠʩʧʦʣʴʟʫʶʱʠʡ ʩʨʝʜʠ ʧʨʦʯʝʛʦ ʪʝʭʥʦʣʦʛʠʶ ʙʣʦʢʯʝʡʥ, 

ʯʪʦʙʳ ʦʪʩʣʝʜʠʪʴ ʨʘʟʨʘʙʦʪʢʫ ʠʩʭʦʜʥʦʛʦ ʇʆ ʠ ʧʦʩʣʝʜʫʶʱʠʭ ʦʙʥʦʚʣʝʥʠʡ, ʚʳʧʦʣʥʝʥʥʫʶ 

ʨʘʟʣʠʯʥʳʤʠ ʦʧʝʨʘʪʦʨʘʤʠ 3D-ʧʝʯʘʪʠ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʩʙʦʨʢʠ. ɺ ʜʘʣʴʥʝʡʰʝʤ 

ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʜʦʙʘʚʠʪʴ ʨʷʜ ʬʫʥʢʮʠʡ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪ ʟʘʱʠʪʠʪʴ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʫʶ 

ʩʦʙʩʪʚʝʥʥʦʩʪʴ ʠ ʧʨʝʚʨʘʪʠʪʴ ʝʝ ʚ ʙʦʣʝʝ ʛʠʙʢʠʡ ʠ ʜʠʥʘʤʠʯʥʳʡ ʘʢʪʠʚ. ʅʘʫʯʥʘʷ ʢʦʤʘʥʜʘ Moog 

ʧʣʘʥʠʨʫʝʪ ʧʨʠʚʣʝʯʴ ʢ ʨʘʟʨʘʙʦʪʢʝ ʩʝʨʚʠʩʘ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʩʚʦʝʡ ʛʣʦʙʘʣʴʥʦʡ ʮʝʧʠ ʧʦʩʪʘʚʦʢ. ʊʝʤ 

ʚʨʝʤʝʥʝʤ ʛʠʛʘʥʪ ʦʙʦʨʦʥʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ Lockheed Martin ð ʦʜʠʥ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʢʣʠʝʥʪʦʚ 

ʢʦʤʧʘʥʠʠ Moog ð ʪʘʢʞʝ ʦʮʝʥʠʣ ʧʦʪʝʥʮʠʘʣ ʙʣʦʢʯʝʡʥʘ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʚʘʞʥʳʭ ʦʪʨʘʩʣʷʭ [24] ʠ ʦʙʲʷʚʠʣ ʦ ʥʘʯʘʣʝ ʩʦʚʤʝʩʪʥʦʛʦ ʧʨʦʝʢʪʘ ʩ ʚʠʨʛʠʥʩʢʦʡ 

ʢʦʤʧʘʥʠʝʡ GuardTime Federal ʚ ʮʝʣʷʭ ʚʥʝʜʨʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʙʣʦʢʯʝʡʥ ʚ ʫʧʨʘʚʣʝʥʠʝ ʨʠʩʢʘʤʠ, 

ʩʚʷʟʘʥʥʳʤʠ ʩ ʮʝʧʴʶ ʧʦʩʪʘʚʦʢ. 

ɽʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʮʝʧʴ ʧʦʩʪʘʚʦʢ ʢʘʢ ʠʥʪʝʨʘʢʪʠʚʥʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʦʛʦʚʦʨʥʳʭ 

ʬʫʥʢʮʠʡ, ʪʦ ʩʧʠʩʦʢ ʦʪʨʘʩʣʝʡ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʵʪʠʤ ʥʦʚʳʤ ʧʦʜʭʦʜʦʤ ʢ 

ʠʥʬʦʨʤʘʮʠʠ, ʙʫʜʝʪ ʚʝʩʴʤʘ ʦʙʰʠʨʥʳʤ. ʂ ʧʨʠʤʝʨʫ, ʩʪʘʨʪʘʧ Keyturn ʧʣʘʥʠʨʫʝʪ ʧʨʠʤʝʥʠʪʴ 

ʪʝʭʥʦʣʦʛʠʶ ʙʣʦʢʯʝʡʥ ʚ ʩʪʨʦʠʪʝʣʴʥʦʡ ʠʥʜʫʩʪʨʠʠ, ʯʪʦʙʳ ʧʦʤʦʯʴ ʟʘʩʪʨʦʡʱʠʢʘʤ ʫʧʨʘʚʣʷʪʴ ʮʝʧʷʤʠ 

ʧʦʩʪʘʚʦʢ ʥʘ ʢʘʞʜʦʤ ʦʪʜʝʣʴʥʦʤ ʦʙʲʝʢʪʝ ʠ ʦʪʩʣʝʞʠʚʘʪʴ ʟʘʪʨʘʯʝʥʥʳʝ ʯʘʩʳ ʠ ʤʘʪʝʨʠʘʣʳ, ʪʝʤ 

ʩʘʤʳʤ ʩʦʢʨʘʱʘʷ ʨʘʩʭʦʜ ʨʝʩʫʨʩʦʚ ʠ ʧʦʥʠʞʘʷ ʮʝʥʫ ʜʣʷ ʢʦʥʝʯʥʦʛʦ ʧʦʪʨʝʙʠʪʝʣʷ [25]. ʂʨʦʤʝ ʪʦʛʦ, 

ʠʥʥʦʚʘʮʠʷ ʤʦʛʣʘ ʙʳ ʦʙʝʩʧʝʯʠʪʴ ʘʜʝʢʚʘʪʥʫʶ ʦʧʣʘʪʫ ʪʨʫʜʘ ʥʝʣʝʛʘʣʴʥʳʤ ʤʠʛʨʘʥʪʘʤ ʠ ʫʣʫʯʰʠʪʴ 

ʧʦʯʪʠ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʛʨʫʧʧʳ, ʢʦʪʦʨʘʷ ʩʦʩʪʘʚʣʷʝʪ 7 ʧʨʦʮʝʥʪʦʚ ʤʠʨʦʚʦʡ ʨʘʙʦʯʝʡ 
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ʩʠʣʳ ʚ ʦʪʨʘʩʣʠ, ʛʝʥʝʨʠʨʫʶʱʝʡ 13 ʧʨʦʮʝʥʪʦʚ ʤʠʨʦʚʦʛʦ ɺɺʇ (ʧʦ ʦʮʝʥʢʘʤ ɻʣʦʙʘʣʴʥʦʛʦ ʠʥʩʪʠʪʫʪʘ 

McKinsey) [26]. 

ʈʘʩʧʨʝʜʝʣʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʮʝʧʝʡ ʧʦʩʪʘʚʦʢ ʦʯʝʥʴ ʧʦʤʦʛʣʘ ʙʳ ʠ ʧʨʠ ʩʚʝʨʢʝ ʩʯʝʪʦʚ. ʂʦʤʧʘʥʠʷ 

IBM ʝʞʝʛʦʜʥʦ ʨʘʟʙʠʨʘʝʪ ʠ ʫʣʘʞʠʚʘʝʪ ʦʢʦʣʦ 25 ʪʳʩʷʯ ʩʧʦʨʥʳʭ ʧʣʘʪʝʞʝʡ. ɺ 2016 ʛʦʜʫ, ʠʩʧʦʣʴʟʫʷ 

ʟʘʢʨʳʪʳʡ ʨʘʩʧʨʝʜʝʣʝʥʥʳʡ ʨʝʝʩʪʨ, ʝʡ ʫʜʘʣʦʩʴ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʨʘʟʙʠʨʘʪʝʣʴʩʪʚ ʩ 44 ʜʦ 10 

ʜʥʝʡ [27]. ʆʙʱʘʷ ʠʩʪʦʨʠʷ ʧʣʘʪʝʞʝʡ ʠ ʧʦʩʪʘʚʦʢ, ʢʦʪʦʨʫʶ ʚʩʝ ʫʯʘʩʪʥʠʢʠ ʤʦʛʫʪ ʧʨʦʩʤʦʪʨʝʪʴ ʠ 

ʧʦʜʪʚʝʨʜʠʪʴ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʧʦʟʚʦʣʷʝʪ ʙʳʩʪʨʝʝ ʜʦʩʪʠʛʘʪʴ ʩʦʛʣʘʰʝʥʠʷ ʚʩʝʭ ʩʪʦʨʦʥ. 

ʀ ʜʝʣʦ ʥʝ ʪʦʣʴʢʦ ʚ ʩʢʦʨʦʩʪʠ. ʇʦ ʩʣʦʚʘʤ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ IBM, ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʨʘʟʙʠʨʘʪʝʣʴʩʪʚʘ 

ʝʞʝʛʦʜʥʦ ʦʙʭʦʜʷʪʩʷ ʢʦʤʧʘʥʠʠ ʚ 100 ʤʠʣʣʠʦʥʦʚ ʜʦʣʣʘʨʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʣʠʮʦ ʦʛʨʦʤʥʳʡ ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʵʢʦʥʦʤʠʠ ʩʨʝʜʩʪʚ ʠ ʧʦʚʳʰʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʩʢʘʟʘʪʴʩʷ ʥʘ ʢʘʞʜʦʤ ʫʯʘʩʪʥʠʢʝ ʮʝʧʠ ʧʦʩʪʘʚʦʢ ð ʦʪ ʜʦʙʳʪʯʠʢʘ 

ʩʳʨʴʷ ʜʦ ʢʦʥʝʯʥʦʛʦ ʧʦʪʨʝʙʠʪʝʣʷ. ɺʦʧʨʦʩ ʚ ʪʦʤ, ʢʘʢ ʵʪʦʪ ʧʦʪʝʥʮʠʘʣ ʙʫʜʝʪ ʤʦʥʝʪʠʟʠʨʦʚʘʥ ʠ ʢʪʦ 

ʦʩʥʦʚʥʦʡ ʚʳʛʦʜʦʧʦʣʫʯʘʪʝʣʴ. ʆʜʥʘ ʠʟ ʢʣʶʯʝʚʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʢʨʦʝʪʩʷ ʚ ʩʬʝʨʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ 

ʠ ʩʪʨʘʭʦʚʘʥʠʷ. 

ʋ ʧʨʝʜʧʨʠʷʪʠʡ ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʙʠʟʥʝʩʘ ʧʦ ʚʩʝʤʫ ʤʠʨʫ ʚʝʩʴʤʘ ʦʛʨʘʥʠʯʝʥʥʳʡ ʜʦʩʪʫʧ ʢ 

ʘʢʢʨʝʜʠʪʠʚʘʤ ʠ ʜʨʫʛʠʤ ʚʠʜʘʤ ʪʦʨʛʦʚʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʳʤ ʜʣʷ ʧʦʢʨʳʪʠʷ ʧʝʨʠʦʜʘ 

ʜʦʩʪʘʚʢʠ ʪʦʚʘʨʦʚ ʵʢʩʧʦʨʪʝʨʘ ʟʘʨʫʙʝʞʥʦʤʫ ʧʦʢʫʧʘʪʝʣʶ. ʆʩʥʦʚʥʘʷ ʧʨʠʯʠʥʘ ð ʚ ʥʝʜʦʩʪʘʪʦʯʥʦʤ 

ʜʦʚʝʨʠʠ ʢʨʝʜʠʪʫʶʱʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʜʦʢʫʤʝʥʪʘʤ, ʥʘʧʨʠʤʝʨ ʧʦʨʪʦʚʳʤ ʥʘʢʣʘʜʥʳʤ, 

ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʤ ʚ ʢʘʯʝʩʪʚʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ɺ ʥʘʰʠ ʜʥʠ ʤʘʣʝʡʰʘʷ ʪʝʥʴ 

ʧʦʜʦʟʨʝʥʠʷ, ʯʪʦ ʧʨʝʜʲʷʚʠʪʝʣʴ ʥʘʢʣʘʜʥʦʡ ʫʞʝ ʙʨʘʣ ʩʨʝʜʩʪʚʘ ʧʦʜ ʟʘʣʦʛ ʵʪʦʡ ʧʘʨʪʠʠ ʪʦʚʘʨʘ, 

ʦʙʳʯʥʦ ʩʪʘʚʠʪ ʢʨʝʩʪ ʥʘ ʢʨʝʜʠʪʥʦʡ ʟʘʷʚʢʝ. ɽʩʣʠ ʚʩʝ ʵʪʠ ʜʦʢʫʤʝʥʪʳ ʠ ʦʙʷʟʘʪʝʣʴʩʪʚʘ ʧʦ ʥʠʤ ʤʦʞʥʦ 

ʙʫʜʝʪ ʟʘʛʨʫʟʠʪʴ ʚ ʙʣʦʢʯʝʡʥ-ʨʝʝʩʪʨ, ʢʦʪʦʨʳʡ ʜʦʢʘʞʝʪ, ʯʪʦ ʦʥʠ ʥʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʚʘʞʜʳ, 

ʫ ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʙʠʟʥʝʩʘ ʧʦʷʚʠʪʩʷ ʰʘʥʩ ʧʦʜʪʚʝʨʜʠʪʴ ʩʚʦʶ ʢʨʝʜʠʪʦʩʧʦʩʦʙʥʦʩʪʴ ʠ ʪʝʤ ʩʘʤʳʤ 

ʧʦʚʳʩʠʪʴ ʢʦʥʢʫʨʝʥʮʠʶ ʥʘ ʛʣʦʙʘʣʴʥʦʤ ʨʳʥʢʝ. ʉʠʥʛʘʧʫʨʩʢʘʷ ʢʦʤʧʘʥʠʷ Standard Chartered ʫʞʝ 

ʨʘʟʨʘʙʦʪʘʣʘ ʚʦʟʤʦʞʥʦʝ ʪʝʭʥʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ [28]. 

ʂʨʦʤʝ ʪʦʛʦ, ʧʦʜʦʙʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʦʟʚʦʣʠʣʘ ʙʳ ʦʩʥʦʚʥʳʤ ʫʯʘʩʪʥʠʢʘʤ ʮʝʧʠ ʧʦʩʪʘʚʦʢ 

ʬʘʢʪʠʯʝʩʢʠ ʩʪʘʪʴ ʙʘʥʢʠʨʘʤʠ ʠʣʠ ʩʪʨʘʭʦʚʳʤʠ ʘʛʝʥʪʘʤʠ ʜʣʷ ʩʚʦʠʭ ʧʦʩʪʘʚʱʠʢʦʚ. ʆʧʠʨʘʷʩʴ ʥʘ 

ʜʝʪʘʣʴʥʫʶ, ʧʦʜʪʚʝʨʞʜʝʥʥʫʶ ʙʣʦʢʯʝʡʥ-ʨʝʝʩʪʨʦʤ ʠʥʬʦʨʤʘʮʠʶ ʦ ʥʘʣʠʯʥʳʭ ʪʦʚʘʨʘʭ ʧʦʩʪʘʚʱʠʢʦʚ, 

ʦʥʠ ʤʦʛʣʠ ʙʳ ʨʘʟʨʘʙʦʪʘʪʴ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʦʧʣʘʪʳ, ʥʘʧʨʠʤʝʨ, 

ʩʦʢʨʘʪʠʚ ʩʨʦʢ ʩ 90 ʜʦ 30 ʜʥʝʡ. ʕʪʦ ʧʦʤʦʛʣʦ ʙʳ ʦʩʥʦʚʥʳʤ ʧʦʩʪʘʚʱʠʢʘʤ ʚʳʩʚʦʙʦʜʠʪʴ ʩʨʝʜʩʪʚʘ, 

ʢʦʪʦʨʳʝ ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʥʘʜʦʣʛʦ çʟʘʚʠʩʘʶʪ ʚ ʚʦʟʜʫʭʝè. ʅʘʫʯʥʳʡ ʧʦʠʩʢ ʚ ʵʪʦʡ ʩʬʝʨʝ 

ʚʦʟʛʣʘʚʣʷʝʪ ʢʠʪʘʡʩʢʘʷ ʢʦʨʧʦʨʘʮʠʷ Foxconn ð ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʠ ʩʙʦʨʱʠʢ ʵʣʝʢʪʨʦʥʠʢʠ ʜʣʷ 

ʚʝʜʫʱʠʭ ʤʠʨʦʚʳʭ ʙʨʝʥʜʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ Apple. ʂʦʨʧʦʨʘʮʠʷ ʨʘʟʚʝʨʥʫʣʘ ʧʠʣʦʪʥʳʡ ʧʨʦʝʢʪ ʜʣʷ 

ʪʳʩʷʯ ʧʦʩʪʘʚʱʠʢʦʚ, ʚʦʚʣʝʯʝʥʥʳʭ ʚ ʨʘʟʣʠʯʥʳʝ ʮʝʧʠ, ʠ ʚ ʩʢʦʨʦʤ ʚʨʝʤʝʥʠ ʦʙʲʷʚʠʣʘ, ʯʪʦ 

ʵʢʩʧʝʨʠʤʝʥʪ ʧʦʟʚʦʣʠʣ ʧʦʣʫʯʠʪʴ ʢʨʝʜʠʪʳ ʥʘ ʩʫʤʤʫ 6,5 ʤʠʣʣʠʦʥʘ ʜʦʣʣʘʨʦʚ [29]. 

ɹʦʣʝʝ ʨʘʜʠʢʘʣʴʥʳʡ ʩʧʦʩʦʙ ʚʳʩʚʦʙʦʜʠʪʴ ʢʘʧʠʪʘʣ ʩ ʧʦʤʦʱʴʶ ʙʣʦʢʯʝʡʥ-ʨʝʰʝʥʠʡ ʚ ʩʬʝʨʝ 

ʣʦʛʠʩʪʠʢʠ ð ʵʤʠʩʩʠʷ ʫʥʠʢʘʣʴʥʳʭ ʪʦʢʝʥʦʚ ʪʦʛʦ ʚʠʜʘ, ʦ ʢʦʪʦʨʦʤ ʤʳ ʛʦʚʦʨʠʣʠ ʚ ʧʨʝʜʳʜʫʱʝʡ 

ʛʣʘʚʝ: ʦʩʦʙʳʭ ʮʠʬʨʦʚʳʭ ʘʢʪʠʚʦʚ, ʩʠʤʚʦʣʠʯʝʩʢʠ ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʪʦʚʘʨʳ ʠ ʩʝʨʚʠʩʳ ʚ ʮʝʧʠ 

ʧʦʩʪʘʚʦʢ. ʕʪʦ ʧʨʠʚʥʝʩʣʦ ʙʳ ʛʠʙʢʦʩʪʴ ʚ ʙʠʟʥʝʩ-ʤʦʜʝʣʠ ʚ ʩʬʝʨʝ ʠʤʧʦʨʪʘ ʠ ʵʢʩʧʦʨʪʘ ʠ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʚʥʝʜʨʝʥʠʶ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʩʪʨʘʪʝʛʠʡ. ʊʦʢʝʥʠʟʘʮʠʷ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʜʘʥʥʳʤʠ GPS 

ʠ ʧʨʦʯʝʡ ʠʥʬʦʨʤʘʮʠʝʡ, ʟʘʧʠʩʘʥʥʦʡ ʚ ʙʣʦʢʯʝʡʥ-ʨʝʝʩʪʨʝ, ʧʦʟʚʦʣʠʪ ʚʣʘʜʝʣʴʮʫ ʪʦʚʘʨʘ ʧʝʨʝʜʘʪʴ 

ʧʨʘʚʦ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʣʶʙʦʤʫ ʧʦʢʫʧʘʪʝʣʶ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ 

ʧʘʨʪʠʶ ʛʨʫʟʘ ʚ ʧʦʨʪʫ ʠʣʠ ʠʥʦʤ ʧʫʥʢʪʝ ʧʝʨʝʛʨʫʟʢʠ. ʊʝ ʢʦʤʧʘʥʠʠ, ʯʴʠ ʪʦʚʘʨʳ ʦʢʘʟʘʣʠʩʴ ʩʨʝʜʠ 

ʦʛʨʦʤʥʦʡ ʧʘʨʪʠʠ, ʟʘʩʪʨʷʚʰʝʡ ʚ ʤʦʨʝ ʧʦʩʣʝ ʙʘʥʢʨʦʪʩʪʚʘ ʶʞʥʦʢʦʨʝʡʩʢʦʡ ʩʫʜʦʭʦʜʥʦʡ ʢʦʤʧʘʥʠʠ 

Hanjin Shipping ʚ 2016 ʛʦʜʫ, ʛʦʨʷʯʦ ʦʜʦʙʨʠʣʠ ʙʳ ʪʘʢʦʝ ʨʝʰʝʥʠʝ. ʊʦʣʴʢʦ ʧʨʝʜʩʪʘʚʴʪʝ, ʯʪʦ ʨʳʥʢʠ 

ʦʧʪʦʚʳʭ ʠ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʪʦʚʘʨʦʚ ʩʤʦʛʣʠ ʜʦʙʠʪʴʩʷ ʪʦʡ ʞʝ ʣʠʢʚʠʜʥʦʩʪʠ ʠ ʛʠʙʢʦʩʪʠ ʮʝʥʦʚʳʭ 

ʤʝʭʘʥʠʟʤʦʚ, ʯʪʦ ʠ ʨʳʥʦʢ ʮʝʥʥʳʭ ʙʫʤʘʛ. ʋʧʨʘʚʣʝʥʠʝ ʨʠʩʢʘʤʠ ʪʦʛʜʘ ʪʦʞʝ ʚʳʰʣʦ ʙʳ ʥʘ 

ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʳʡ ʫʨʦʚʝʥʴ. 

ʎʠʬʨʦʚʳʝ ʪʦʢʝʥʳ, ʧʦʜʪʚʝʨʞʜʝʥʥʳʝ ʙʣʦʢʯʝʡʥ-ʨʝʝʩʪʨʦʤ, ʧʦʜʛʦʪʘʚʣʠʚʘʶʪ ʧʦʯʚʫ ʜʣʷ ʪʦʛʦ, ʯʪʦ 

ʇʠʥʜʘʨ ɺʦʥʛ ð ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴ ʠ ʵʢʩʧʝʨʪ ʚ ʩʬʝʨʝ ʪʝʭʥʦʣʦʛʠʠ ʙʣʦʢʯʝʡʥ ð ʥʘʟʚʘʣ 

çʧʘʢʝʪʠʟʘʮʠʝʡ ʨʠʩʢʘè [30]. ʕʪʘ ʥʦʚʘʪʦʨʩʢʘʷ ʢʦʥʮʝʧʮʠʷ ʧʦʟʚʦʣʷʝʪ ʚʚʝʩʪʠ ʧʝʨʝʜʘʯʫ ʧʨʘʚʘ 

ʥʘ ʨʘʟʥʳʭ ʵʪʘʧʘʭ ʧʦʩʪʘʚʢʠ. ʇʨʦʤʝʞʫʪʦʯʥʳʝ ʪʦʚʘʨʳ, ʦʙʨʝʤʝʥʝʥʥʳʝ ʟʘʜʦʣʞʝʥʥʦʩʪʷʤʠ ʠ 

ʥʝʠʩʧʦʣʥʝʥʥʳʤʠ ʢʦʥʪʨʘʢʪʘʤʠ, ʤʦʞʥʦ ʙʫʜʝʪ ʚʳʩʪʘʚʣʷʪʴ ʥʘ ʪʦʨʛʠ ʚ ʧʦʠʩʢʘʭ ʧʦʢʫʧʘʪʝʣʝʡ, 

ʛʦʪʦʚʳʭ ʧʨʠʥʷʪʴ ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤʠ ʧʨʘʚʘ ʠ ʦʙʷʟʘʪʝʣʴʩʪʚʘ. ʕʪʦ ʧʨʠʚʣʝʯʝʪ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ 

ʠʩʪʦʯʥʠʢʠ ʩʧʦʥʪʘʥʥʦʛʦ ʩʧʨʦʩʘ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʦʙʣʝʛʯʠʪ ʫʧʨʘʚʣʝʥʠʝ ʨʝʩʫʨʩʘʤʠ. ʇʦʚʳʰʝʥʥʘʷ 
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ʧʨʦʟʨʘʯʥʦʩʪʴ ʢʦʤʤʝʨʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʙʳʩʪʨʦ ʥʘʭʦʜʠʪʴ ʣʠʢʚʠʜʥʳʝ 

ʨʳʥʢʠ ʜʣʷ ʩʚʷʟʘʥʥʳʭ ʩ ʪʦʚʘʨʘʤʠ ʮʠʬʨʦʚʳʭ ʘʢʪʠʚʦʚ, ʜʘʣʘ ʙʳ ʧʨʦʤʳʰʣʝʥʥʠʢʘʤ ʤʦʱʥʝʡʰʠʡ 

ʩʪʠʤʫʣ ʦʙʲʝʜʠʥʠʪʴ ʬʠʥʘʥʩʦʚʫʶ ʚʳʛʦʜʫ ʩ ʟʘʱʠʪʦʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʊʘʢʘʷ ʤʦʜʝʣʴ ʘʥʘʣʦʛʠʯʥʘ 

ʚʳʰʝʦʧʠʩʘʥʥʦʤʫ ʤʝʭʘʥʠʟʤʫ, ʛʜʝ ʮʝʥʦʚʳʝ ʩʠʛʥʘʣʳ ʩʣʫʞʘʪ ʦʧʪʠʤʠʟʘʮʠʠ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʦʩʝʪʠ. 

ɽʩʣʠ ʪʦʢʝʥʳ ʧʦʟʚʦʣʷʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʮʝʥʫ ʥʘ ʪʦʚʘʨʳ ʠ ʫʩʣʫʛʠ, ʧʨʝʞʜʝ ʥʝ ʠʤʝʚʰʠʝ 

ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʩʧʨʦʩʘ, ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʩʤʦʛʫʪ ʧʨʠʥʠʤʘʪʴ ʙʦʣʝʝ ʚʳʚʝʨʝʥʥʳʝ ʨʝʰʝʥʠʷ 

ʚ ʩʬʝʨʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʩʫʨʩʦʚ. ɺʦʪ ʧʦʯʝʤʫ ʤʥʦʛʠʝ ʵʢʩʧʝʨʪʳ ʩʯʠʪʘʶʪ, ʯʪʦ ʠʜʝʘʣ çʢʨʫʛʦʚʦʡ 

ʵʢʦʥʦʤʠʢʠè, ʛʜʝ ʚʩʝ ʤʘʪʝʨʠʘʣʳ ʠ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʥʦʛʦʢʨʘʪʥʦ, ʤʦʞʥʦ 

ʚʦʧʣʦʪʠʪʴ ʚ ʞʠʟʥʴ ʣʠʰʴ ʟʘ ʩʯʝʪ ʧʨʦʟʨʘʯʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ, ʢʦʪʦʨʫʶ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʙʣʦʢʯʝʡʥ-ʩʠʩʪʝʤʳ. 

ɻʣʘʚʥʦʡ ʧʨʦʙʣʝʤʦʡ ʧʦ-ʧʨʝʞʥʝʤʫ ʦʩʪʘʝʪʩʷ ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʩʝʪʠ. ʆʙʱʝʜʦʩʪʫʧʥʳʝ 

ʦʪʢʨʳʪʳʝ ʙʣʦʢʯʝʡʥʳ ʚʨʦʜʝ ɹʠʪʢʦʠʥʘ ʠ ʕʬʠʨʠʫʤʘ ʧʦʢʘ ʧʨʦʩʪʦ ʥʝ ʛʦʪʦʚʳ ʢ ʨʘʩʮʚʝʪʫ ʛʣʦʙʘʣʴʥʦʡ 

ʪʦʨʛʦʚʣʠ. ʏʪʦʙʳ ʚʩʝ ʧʦʩʪʘʚʱʠʢʠ ʤʠʨʘ ʩʤʦʛʣʠ ʧʨʦʚʦʜʠʪʴ ʪʨʘʥʟʘʢʮʠʠ ʯʝʨʝʟ ʦʪʢʨʳʪʳʡ ʙʣʦʢʯʝʡʥ, 

ʥʫʞʝʥ ʛʠʛʘʥʪʩʢʠʡ ʨʳʚʦʢ ʚ ʩʬʝʨʝ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ð ʙʫʜʴ ʪʦ ʩ ʧʦʤʦʱʴʶ ʩʝʪʝʚʳʭ ʠʣʠ 

ʚʥʝʩʝʪʝʚʳʭ ʨʝʰʝʥʠʡ. ʀʤʝʶʱʠʝʩʷ ʞʝ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʥʘʧʨʠʤʝʨ 

ʧʨʦʪʦʢʦʣ Lightning Network, ʦʧʠʩʘʥʥʳʡ ʚ ʛʣʘʚʝ 3, ʧʦʢʘ ʜʘʣʝʢʠ ʦʪ ʩʦʚʝʨʰʝʥʩʪʚʘ. ʇʦʵʪʦʤʫ ʩʝʛʦʜʥʷ 

ʙʦʣʴʰʠʥʩʪʚʦ ʢʦʤʧʘʥʠʡ ʧʨʦʷʚʣʷʶʪ ʠʥʪʝʨʝʩ ʢ ʧʨʠʚʘʪʥʳʤ ʙʣʦʢʯʝʡʥʘʤ, ʦ ʢʦʪʦʨʳʭ ʤʳ ʧʦʛʦʚʦʨʠʤ ʚ 

ʩʣʝʜʫʶʱʝʡ ʛʣʘʚʝ. ʊʘʢʦʡ ʚʳʙʦʨ ʣʝʛʢʦ ʦʙʲʷʩʥʠʤ, ʧʦʩʢʦʣʴʢʫ ʢʨʫʧʥʳʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʩʢʣʦʥʥʳ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʮʝʧʴ ʧʦʩʪʘʚʦʢ ʢʘʢ ʩʪʘʪʠʯʥʦʝ ʷʚʣʝʥʠʝ ð ʩʪʨʫʢʪʫʨʫ, ʚ ʢʦʪʦʨʦʡ ʩʪʨʦʛʦ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʫʯʘʩʪʥʠʢʠ ʫʧʦʣʥʦʤʦʯʝʥʳ ʧʦʩʪʘʚʣʷʪʴ ʪʝ ʠʣʠ ʠʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʜʣʷ ʢʦʥʝʯʥʦʛʦ 

ʧʨʦʜʫʢʪʘ. ʆʜʥʘʢʦ ʚ ʩʪʨʝʤʠʪʝʣʴʥʦ ʤʝʥʷʶʱʝʤʩʷ ʤʠʨʝ çʯʝʪʚʝʨʪʦʡ ʧʨʦʤʳʰʣʝʥʥʦʡ ʨʝʚʦʣʶʮʠʠè 

ʪʘʢʦʡ ʧʦʜʭʦʜ, ʚʝʨʦʷʪʥʦ, ʥʝ ʩʘʤʳʡ ʚʳʠʛʨʳʰʥʳʡ. ʅʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ð ʥʘʧʨʠʤʝʨ, ʘʜʜʠʪʠʚʥʦʝ 

ʧʨʦʠʟʚʦʜʩʪʚʦ, ʢʦʪʦʨʦʝ ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʠʪʴ ʛʜʝ ʫʛʦʜʥʦ ʠ ʧʦʨʫʯʠʪʴ ʣʶʙʦʤʫ ʠʟʛʦʪʦʚʠʪʝʣʶ 

ʩ ʜʦʩʪʫʧʦʤ ʢ ʥʫʞʥʦʤʫ ʇʆ ʠ ʜʦʩʪʘʪʦʯʥʦ ʤʦʱʥʳʤ 3D-ʧʨʠʥʪʝʨʦʤ, ð ʧʨʝʜʚʝʱʘʶʪ ʩʦʟʜʘʥʠʝ ʙʦʣʝʝ 

ʛʠʙʢʦʡ ʠ ʜʠʥʘʤʠʯʥʦʡ ʩʨʝʜʳ, ʛʜʝ ʧʦʩʪʘʚʱʠʢʠ ʙʫʜʫʪ ʩ ʣʝʛʢʦʩʪʴʶ ʩʤʝʥʷʪʴ ʜʨʫʛ ʜʨʫʛʘ. ɺ ʵʪʦʡ ʩʨʝʜʝ 

ʟʘʢʦʥʦʤʝʨʥʦ ʚʦʟʥʠʢʥʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʦʪʢʨʳʪʳʭ ʨʝʝʩʪʨʘʭ. ʂʦʛʜʘ ʧʨʦʙʣʝʤʳ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ 

ʙʫʜʫʪ ʨʝʰʝʥʳ, ʘ ʥʘʜʝʞʥʳʝ ʤʝʭʘʥʠʟʤʳ ʢʨʠʧʪʦʟʘʱʠʪʳ ʠ ʦʪʩʣʝʞʠʚʘʥʠʷ ʧʦʟʚʦʣʷʪ ʛʘʨʘʥʪʠʨʦʚʘʪʴ 

ʢʘʯʝʩʪʚʝʥʥʫʶ ʨʘʙʦʪʫ ʧʦʩʪʘʚʱʠʢʦʚ, ʦʪʢʨʳʪʳʝ ʮʝʧʠ ʥʘ ʦʩʥʦʚʝ ʙʣʦʢʯʝʡʥʘ ʩʤʦʛʫʪ ʟʥʘʯʠʪʝʣʴʥʦ 

ʜʝʤʦʢʨʘʪʠʟʠʨʦʚʘʪʴ ʩʬʝʨʫ ʛʣʦʙʘʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ɺʪʦʨʘʷ ʚʘʞʥʘʷ ʧʨʦʙʣʝʤʘ ʩʚʷʟʘʥʘ ʩ ʶʨʠʜʠʯʝʩʢʠʤʠ ʘʩʧʝʢʪʘʤʠ ʧʦʩʪʘʚʦʢ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ 

ʧʨʘʚʘ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʠ ʚʣʘʜʝʥʠʷ ʚ ʭʦʜʝ ʧʦʩʪʘʚʦʢ ʨʝʛʫʣʠʨʫʶʪʩʷ ʦʯʝʥʴ ʩʣʦʞʥʳʤ ʥʘʙʦʨʦʤ 

ʥʦʨʤʘʪʠʚʥʳʭ ʘʢʪʦʚ, ʤʦʨʩʢʠʤ ʧʨʘʚʦʤ, ʪʦʨʛʦʚʳʤ ʢʦʜʝʢʩʦʤ ʨʘʟʣʠʯʥʳʭ ʛʦʩʫʜʘʨʩʪʚ. ɺʝʩʴʤʘ 

ʥʝʧʨʦʩʪʦ ʧʨʠʩʧʦʩʦʙʠʪʴ ʚʩʝ ʵʪʦ çʜʦʨʝʚʦʣʶʮʠʦʥʥʦʝè ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʠ ʦʭʨʘʥʷʶʱʠʝ ʝʛʦ 

ʦʨʛʘʥʠʟʘʮʠʠ ʢ ʮʠʬʨʦʚʦʡ, ʜʝʤʘʪʝʨʠʘʣʠʟʦʚʘʥʥʦʡ, ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʠ ʪʨʘʥʩʥʘʮʠʦʥʘʣʴʥʦʡ 

ʩʠʩʪʝʤʝ ʙʣʦʢʯʝʡʥ ʠ ʩʤʘʨʪ-ʢʦʥʪʨʘʢʪʦʚ. ʅʘʧʨʠʤʝʨ, ʢʘʢʠʝ ʩʪʘʥʜʘʨʪʳ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʨʪʦʚʳʝ 

ʯʠʥʦʚʥʠʢʠ, ʯʪʦʙʳ ʧʦʜʪʚʝʨʜʠʪʴ, ʯʪʦ ʧʨʘʚʦ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ ʧʘʨʪʠʶ ʪʦʚʘʨʘ ʧʝʨʝʰʣʦ ʢ 

ʠʤʧʦʨʪʝʨʫ, ʝʩʣʠ ʚ ʙʣʦʢʯʝʡʥʝ ʧʦʥʷʪʠʝ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʦʧʨʝʜʝʣʷʝʪ ʥʝ ʚʣʘʜʝʥʠʝ ʤʘʪʝʨʠʘʣʴʥʳʤ 

ʦʙʲʝʢʪʦʤ, ʘ ʜʦʩʪʫʧ ʢ ʧʨʠʚʘʪʥʦʤʫ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʦʤʫ ʢʣʶʯʫ, ʧʨʠʚʷʟʘʥʥʦʤʫ ʢ ʮʠʬʨʦʚʦʡ ʟʘʧʠʩʠ 

ʦ ʪʦʚʘʨʝ? 

ʈʘʟʨʘʙʦʪʢʘ ʙʣʦʢʯʝʡʥ-ʧʨʠʣʦʞʝʥʠʡ ʜʣʷ ʮʝʧʝʡ ʧʦʩʪʘʚʦʢ ʫʣʫʯʰʠʪ ʢʦʤʤʝʨʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ, 

ʧʨʝʜʦʩʪʘʚʠʪ ʤʘʣʦʤʫ ʙʠʟʥʝʩʫ ʙʦʣʝʝ ʰʠʨʦʢʠʡ ʜʦʩʪʫʧ ʢ ʬʠʥʘʥʩʦʚʳʤ ʠʥʩʪʨʫʤʝʥʪʘʤ, ʩʦʢʨʘʪʠʪ 

ʥʝʦʧʨʘʚʜʘʥʥʳʝ ʟʘʪʨʘʪʳ ʠ ʧʦʟʚʦʣʠʪ ʧʦʪʨʝʙʠʪʝʣʶ ʦʪʩʣʝʞʠʚʘʪʴ ʠʩʪʦʨʠʶ ʧʨʦʜʫʢʪʘ. ʆʜʥʘʢʦ ʜʣʷ 

ʵʪʦʛʦ ʪʨʝʙʫʝʪʩʷ ʠ ʦʧʨʝʜʝʣʝʥʥʳʡ ʫʨʦʚʝʥʴ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ. ʈʘʟʫʤʝʝʪʩʷ, ʢʦʥʢʫʨʝʥʮʠʷ ʞʝʣʘʪʝʣʴʥʘ, 

ʥʦ ʩʪʘʥʜʘʨʪʳ ʧʦʟʚʦʣʷʶʪ ʰʠʨʦʢʦʤʫ ʢʨʫʛʫ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʦʜʢʣʶʯʘʪʴʩʷ ʢ ʧʨʦʮʝʩʩʫ, ʚʳʟʳʚʘʷ 

ʩʝʪʝʚʦʡ ʵʬʬʝʢʪ. ʀʩʪʦʨʠʯʝʩʢʠ ʪʘʢ ʙʳʣʦ ʩʦ ʚʩʝʤʠ ʥʦʚʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ, ʦʪ ʤʝʪʨʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ 

ʤʝʨ ʜʦ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ. ʀʥʪʝʨʥʝʪ ʩʤʦʛ ʜʦʩʪʠʯʴ ʥʳʥʝʰʥʝʛʦ ʤʘʩʰʪʘʙʘ ʣʠʰʴ ʧʦʩʣʝ ʧʦʣʫʯʝʥʠʷ 

ʙʦʣʴʰʦʡ ʛʨʫʧʧʦʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʝʜʠʥʳʭ ʧʨʦʪʦʢʦʣʦʚ ʜʣʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʦʪʧʨʘʚʢʠ 

ʵʣʝʢʪʨʦʥʥʳʭ ʧʠʩʝʤ, ʦʙʤʝʥʘ ʬʘʡʣʘʤʠ ʠ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʠ ʦʜʥʘ 

ʢʨʫʧʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʥʝ ʚʟʷʣʘ ʥʘ ʩʝʙʷ ʨʘʟʨʘʙʦʪʢʫ ʧʦʜʦʙʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʜʣʷ ʙʣʦʢʯʝʡʥʘ, ʦʜʥʘʢʦ 

ʚ ʨʘʟʥʳʭ ʦʪʨʘʩʣʷʭ ð ʣʦʛʠʩʪʠʢʝ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ, ʵʣʝʢʪʨʦʥʠʢʝ, ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ð 

ʚʦʟʥʠʢʘʶʪ ʨʘʟʣʠʯʥʳʝ ʩʦʶʟʳ ʠ ʢʦʥʩʦʨʮʠʫʤʳ ʜʣʷ ʠʟʫʯʝʥʠʷ ʦʙʱʠʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʆʧʷʪʴ ʞʝ, ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʘʷ ʧʨʠʨʦʜʘ ʙʣʦʢʯʝʡʥʘ ʥʝʩʢʦʣʴʢʦ ʦʩʣʦʞʥʷʝʪ ʢʦʦʨʜʠʥʘʮʠʶ 

ʧʨʦʮʝʩʩʘ. ʅʦ ʟʜʝʩʴ ʪʦʞʝ ʧʦʣʝʟʝʥ ʦʧʳʪ ʠʥʪʝʨʥʝʪʘ. ʅʘʧʨʠʤʝʨ, ʨʘʙʦʪʘʶʱʘʷ ʚ ɻʦʥʢʦʥʛʝ ʛʨʫʧʧʘ 

ʢʦʤʧʘʥʠʡ ʧʦʜ ʦʙʱʠʤ ʥʘʟʚʘʥʠʝʤ Belt and Road Blockchain Consortium [31] ʠʩʩʣʝʜʫʝʪ ʤʝʪʦʜ 

ʠʥʪʝʨʥʝʪ-ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ, ʧʨʝʜʣʦʞʝʥʥʳʡ ʠ ʦʧʨʦʙʦʚʘʥʥʳʡ ICANN (ʂʦʨʧʦʨʘʮʠʷ ʧʦ 
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ʫʧʨʘʚʣʝʥʠʶ ʜʦʤʝʥʥʳʤʠ ʠʤʝʥʘʤʠ ʠ IP-ʘʜʨʝʩʘʤʠ) ð ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʝʢʦʤʤʝʨʯʝʩʢʦʡ 

ʦʨʛʘʥʠʟʘʮʠʝʡ, ʨʝʛʫʣʠʨʫʶʱʝʡ ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʜʦʤʝʥʥʳʤʠ ʠʤʝʥʘʤʠ ʠ ʧʨʦʯʠʤʠ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʘʤʠ ʠ ʠʛʨʘʶʱʝʡ ʦʜʥʫ ʠʟ ʢʣʶʯʝʚʳʭ ʨʦʣʝʡ ʚ ʫʧʨʘʚʣʝʥʠʠ ʠʥʪʝʨʥʝʪʦʤ. ɽʝ 

ʧʦʣʥʦʤʦʯʠʷ ʧʦ ʥʘʟʥʘʯʝʥʠʶ ʠ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʶ ʜʦʤʝʥʥʳʭ ʠʤʝʥ ð ʛʣʘʚʥʦʡ çʥʝʜʚʠʞʠʤʦʩʪʠè 

ɺʩʝʤʠʨʥʦʡ ʧʘʫʪʠʥʳ ð ʦʛʨʘʥʠʯʠʚʘʶʪʩʷ ʥʝ ʧʨʘʚʠʪʝʣʴʩʪʚʦʤ ʠʣʠ ʟʘʢʦʥʦʤ, ʘ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ 

ʠʥʪʝʨʝʩʘʤʠ ʤʥʦʞʝʩʪʚʘ ʫʯʘʩʪʥʠʢʦʚ ʧʨʦʮʝʩʩʘ, ʯʪʦ ʚ ʠʪʦʛʝ ʠ ʛʘʨʘʥʪʠʨʫʝʪ ʦʙʱʝʜʦʩʪʫʧʥʦʩʪʴ 

ʠʥʪʝʨʥʝʪʘ. 

ʈʘʙʦʪʘ ʢʦʥʩʦʨʮʠʫʤʘ Belt and Road Blockchain ʚʘʞʥʘ ʫʞʝ ʩʚʦʝʡ ʰʠʨʦʢʦʡ ʩʬʝʨʦʡ ʦʭʚʘʪʘ. 

ɺ ʛʨʫʧʧʫ ʚʭʦʜʷʪ ʪʘʢʠʝ ʛʠʛʘʥʪʳ, ʢʘʢ KPMG ʠ HSBC, ʘ ʪʘʢʞʝ ʢʨʫʧʥʳʝ ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʢʦʤʧʘʥʠʠ, ʚ 

ʯʘʩʪʥʦʩʪʠ ʛʦʥʢʦʥʛʩʢʘʷ Li & Fung. ʉʚʦʠʤ ʥʘʟʚʘʥʠʝʤ ʛʨʫʧʧʘ ʦʙʷʟʘʥʘ ʛʣʦʙʘʣʴʥʦʤʫ 

ʠʥʚʝʩʪʠʮʠʦʥʥʦʤʫ ʧʨʦʝʢʪʫ ʢʠʪʘʡʩʢʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ çʆʜʠʥ ʧʦʷʩ, ʦʜʠʥ ʧʫʪʴè. ɺ ʝʛʦ ʨʘʤʢʘʭ 

ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʠʥʚʝʩʪʠʨʦʚʘʪʴ ʪʨʠ ʪʨʠʣʣʠʦʥʘ ʜʦʣʣʘʨʦʚ ʚ ʩʦʚʤʝʩʪʥʦʝ ʨʘʟʚʠʪʠʝ 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʰʝʩʪʠʜʝʩʷʪʠ ʧʷʪʠ ʩʪʨʘʥʘʭ, ʯʝʨʝʟ ʢʦʪʦʨʳʝ ʧʨʦʭʦʜʷʪ ʪʨʠ 

ʪʦʨʛʦʚʳʭ ʧʫʪʠ, ʩʦʝʜʠʥʷʶʱʠʝ ɸʟʠʶ ʩ ɽʚʨʦʧʦʡ ʠ ɸʬʨʠʢʦʡ. ʆʪʜʝʣʴʥʳʝ ʵʢʩʧʝʨʪʳ ʫʞʝ ʫʩʧʝʣʠ 

ʥʘʟʚʘʪʴ ʧʨʦʝʢʪ çʢʠʪʘʡʩʢʠʤ ʧʣʘʥʦʤ ʄʘʨʰʘʣʣʘè [32], ʦʜʥʘʢʦ, ʢʘʢ ʦʪʤʝʯʘʝʪ ʂʝʚʠʥ ʉʥʠʜʝʨ ʠʟ 

ʢʦʥʩʘʣʪʠʥʛʦʚʦʡ ʢʦʤʧʘʥʠʠ McKinsey, ʘʤʙʠʮʠʦʟʥʘʷ ʧʨʦʛʨʘʤʤʘ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʂʅʈ ʚ 12 ʨʘʟ 

ʧʨʝʚʦʩʭʦʜʠʪ ʧʦ ʤʘʩʰʪʘʙʫ ʟʥʘʤʝʥʠʪʳʡ ʧʨʦʝʢʪ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ɽʚʨʦʧʳ ʧʦʩʣʝ ɺʪʦʨʦʡ ʤʠʨʦʚʦʡ 

ʚʦʡʥ.r ʇʠʥʜʘʨ ɺʦʥʛ, ʦʩʥʦʚʘʪʝʣʴ ʢʦʥʩʦʨʮʠʫʤʘ Belt and Road Blockchain, ʫʙʝʞʜʝʥ: çʅʘʤ 

ʧʨʝʜʩʪʦʠʪ ʩʦʟʜʘʪʴ ʦʛʨʦʤʥʫʶ ʩʝʪʴ ʧʦʩʪʘʚʦʢ ʤʝʞʜʫ ʰʝʩʪʴʶʜʝʩʷʪʴʶ ʧʷʪʴʶ ʛʦʩʫʜʘʨʩʪʚʘʤʠ ʩ ʦʯʝʥʴ 

ʨʘʟʥʳʤ ʫʨʦʚʥʝʤ ʦʪʢʨʳʪʦʩʪʠ ʠ ʜʦʚʝʨʠʷ; ʵʪʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʣʠʰʴ ʩ ʧʦʤʦʱʴʶ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ 

ʩʪʨʫʢʪʫʨʳ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡè. ʊʝʧʝʨʴ ʪʝʭʥʦʣʦʛʠʷ ʙʣʦʢʯʝʡʥ ʚʦʟʴʤʝʪ ʥʘ ʩʝʙʷ ʬʫʥʢʮʠʶ 

ʩʠʩʪʝʤʳ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. ʂʣʶʯʝʚʫʶ ʨʦʣʴ ʙʫʜʝʪ ʠʛʨʘʪʴ ɻʦʥʢʦʥʛ, ʚʝʜʴ ʙʨʠʪʘʥʩʢʠʝ 

ʶʨʠʜʠʯʝʩʢʠʝ ʪʨʘʜʠʮʠʠ ʠ ʫʚʘʞʝʥʠʝ ʢ ʧʨʘʚʘʤ ʩʦʙʩʪʚʝʥʥʠʢʦʚ ʫʞʝ ʩʜʝʣʘʣʠ ʵʪʫ ʪʝʨʨʠʪʦʨʠʶ 

ʨʝʩʧʝʢʪʘʙʝʣʴʥʳʤ ʮʝʥʪʨʦʤ ʫʧʨʘʚʣʝʥʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʴʶ ʠ ʧʨʦʯʠʤʠ 

ʜʦʛʦʚʦʨʥʳʤʠ ʦʙʷʟʘʪʝʣʴʩʪʚʘʤʠ ʚ ʨʘʤʢʘʭ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʪʦʨʛʦʚʣʠ. ɽʩʣʠ ʙʣʦʢʯʝʡʥʫ ʩʫʞʜʝʥʦ 

ʚʩʪʨʦʠʪʴʩʷ ʚ ʛʣʦʙʘʣʴʥʳʝ ʪʦʨʛʦʚʳʝ ʧʦʪʦʢʠ, ʠʤʝʥʥʦ ʵʪʦʪ ʨʝʛʠʦʥ ʤʦʞʝʪ ʩʪʘʪʴ ʧʨʝʢʨʘʩʥʦʡ 

ʩʪʘʨʪʦʚʦʡ ʧʣʦʱʘʜʢʦʡ ʜʣʷ ʝʛʦ ʚʥʝʜʨʝʥʠʷ. ʊʝʤ ʞʠʪʝʣʷʤ ɻʦʥʢʦʥʛʘ, ʢʦʪʦʨʳʝ ʤʝʯʪʘʶʪ ʩʦʭʨʘʥʠʪʴ 

ʙʨʠʪʘʥʩʢʠʡ ʧʨʘʚʦʚʦʡ ʫʢʣʘʜ, ʦʩʦʙʘʷ ʤʠʩʩʠʷ ʠʭ ʨʝʛʠʦʥʘ ʩʫʣʠʪ ʟʘʱʠʪʫ ʦʪ ʚʣʠʷʥʠʷ ʇʝʢʠʥʘ. 

ʗʨʢʠʝ ʥʦʚʳʝ ʧʨʦʝʢʪʳ ʜʣʷ ʛʣʦʙʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ XXI ʚʝʢʘ ʩ ʩʫʧʝʨʤʦʱʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʠ 

ʜʠʥʘʤʠʯʥʳʤʠ ʮʝʧʷʤʠ ʧʦʩʪʘʚʦʢ ʦʪʢʨʳʚʘʶʪ ʥʦʚʳʝ ʛʦʨʠʟʦʥʪʳ, ʥʦ ʧʨʠ ʵʪʦʤ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʙʦʣʴʰʫʶ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʢʦʤʧʘʥʠʡ, ʢʦʪʦʨʳʝ ʧʨʘʚʷʪ ʜʝʣʦʚʳʤ ʤʠʨʦʤ ʩ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ. ʀ ʵʪʠ 

ʢʦʤʧʘʥʠʠ ʥʝ ʙʫʜʫʪ ʩʠʜʝʪʴ ʩʣʦʞʘ ʨʫʢʠ. ʅʦ ʚʦʩʧʨʠʤʫʪ ʣʠ ʦʥʠ ʨʘʜʠʢʘʣʴʥʫʶ, ʨʝʚʦʣʶʮʠʦʥʥʫʶ 

ʤʦʜʝʣʴ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ, ʢʦʪʦʨʫʶ ʧʨʝʜʣʘʛʘʝʪ ɹʠʪʢʦʠʥ? ɺ ʩʣʝʜʫʶʱʝʡ ʛʣʘʚʝ ʤʳ 

ʨʘʩʩʤʦʪʨʠʤ, ʢʘʢ ʚʩʝʚʦʟʤʦʞʥʳʝ ʢʦʤʤʝʨʯʝʩʢʠʝ ʠ ʥʝʢʦʤʤʝʨʯʝʩʢʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʠʩʩʣʝʜʫʶʪ 

ʪʝʭʥʦʣʦʛʠʶ ʙʣʦʢʯʝʡʥ ʠ ʠʱʫʪ ʩʚʦʝ ʤʝʩʪʦ ʚ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʵʢʦʥʦʤʠʢʝ ʙʫʜʫʱʝʛʦ. 

 

ɻʃɸɺɸ 
6 

ʅʦʚʳʡ ʤʫʥʜʠʨ ʩʪʘʨʦʡ ʛʚʘʨʜʠʠ 
  

 
ʇ̫ ʪʦʛʦ ʘʚʛʫʩʪʘ 2015 ʛʦʜʘ ʙʠʪʢʦʠʥ ʧʨʠʰʝʣ ʥʘ ʋʦʣʣ-ʩʪʨʠʪ. ʀʣʠ, ʝʩʣʠ ʪʦʯʥʝʝ, ʥʘ ʋʦʣʣ-ʩʪʨʠʪ 

ʧʨʠʰʣʘ ʝʛʦ ʥʦʚʘʷ, ʧʨʠʯʝʩʘʥʥʘʷ ʠ ʧʨʠʛʣʘʞʝʥʥʘʷ ʚʝʨʩʠʷ. 

ʇʦʥʘʯʘʣʫ ʙʘʥʢʠʨʳ, ʢʦʪʦʨʳʝ ʯʪʦ-ʪʦ ʩʣʳʰʘʣʠ ʦ ʙʠʪʢʦʠʥʝ, ʚʦʩʧʨʠʥʠʤʘʣʠ ʝʛʦ ʢʘʢ ʟʘʥʷʪʥʫʶ 

ʜʠʢʦʚʠʥʢʫ. ɻʠʛʘʥʪʩʢʠʝ ʩʢʘʯʢʠ ʢʫʨʩʘ ʦʙʝʱʘʣʠ ʚʳʩʦʢʠʡ ʩʧʝʢʫʣʷʪʠʚʥʳʡ ʜʦʭʦʜ, ʥʦ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ 

ʥʝ ʧʦʟʚʦʣʷʣʘ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʙʠʪʢʦʠʥ ʢʘʢ ʘʣʴʪʝʨʥʘʪʠʚʥʫʶ ʚʘʣʶʪʫ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʙʘʥʢʠʨʦʚ, 

ʙʠʪʢʦʠʥ ʥʝ ʤʦʛ ʧʨʝʪʝʥʜʦʚʘʪʴ ʥʘ ʤʝʩʪʦ ʚ ʩʣʦʞʠʚʰʝʡʩʷ ʬʠʥʘʥʩʦʚʦʡ ʩʠʩʪʝʤʝ. ɹʘʥʢʦʚʩʢʠʝ 

ʩʪʨʫʢʪʫʨʳ ʧʨʦʮʚʝʪʘʶʪ ʟʘ ʩʯʝʪ ʥʝʧʨʦʟʨʘʯʥʦʩʪʠ: ʥʘʰʘ ʥʝʩʧʦʩʦʙʥʦʩʪʴ ʜʦʚʝʨʷʪʴ ʜʨʫʛ ʜʨʫʛʫ ʩʪʘʚʠʪ 

ʥʘʩ ʚ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʠʭ ʧʦʩʨʝʜʥʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ. ɹʘʥʢʠʨʳ ʤʦʛʫʪ ʩʢʨʝʧʷ ʩʝʨʜʮʝ ʧʦʡʪʠ ʥʘ 

ʥʝʙʦʣʴʰʫʶ ʨʝʬʦʨʤʫ ʚʥʫʪʨʝʥʥʝʡ ʩʠʩʪʝʤʳ, ʥʦ ʦʪʜʘʪʴ ʝʝ ʚʦ ʚʣʘʩʪʴ ʢʘʢʦʡ-ʪʦ ʩʪʠʭʠʡʥʦʡ ʩʠʣʳ ʚʨʦʜʝ 

ʙʠʪʢʦʠʥʘ ð ʧʦʣʥʘʷ ʝʨʝʩʴ. ʇʦʜʦʙʥʦʝ ʠ ʚ ʛʦʣʦʚʫ ʥʠʢʦʤʫ ʙʳ ʥʝ ʧʨʠʰʣʦ. 
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ɺ ʪʦʪ ʧʝʨʠʦʜ ʵʥʪʫʟʠʘʩʪʳ ʙʠʪʢʦʠʥʘ ʪʦʞʝ ʥʝ ʦʩʦʙʦ ʠʥʪʝʨʝʩʦʚʘʣʠʩʴ ʜʝʣʘʤʠ ʥʘ ʋʦʣʣ-ʩʪʨʠʪ. 

ɺ ʢʦʥʮʝ ʢʦʥʮʦʚ, ʙʠʪʢʦʠʥ ʟʘʜʫʤʳʚʘʣʩʷ ʢʘʢ ʘʣʴʪʝʨʥʘʪʠʚʘ ʙʘʥʢʦʚʩʢʦʡ ʩʠʩʪʝʤʝ. ʂʘʢ ʥʦʚʘʷ ʩʪʫʧʝʥʴ 

ʵʚʦʣʶʮʠʠ. ʇʦ ʧʨʘʚʜʝ ʛʦʚʦʨʷ, ʥʝʩʤʦʪʨʷ ʥʘ ʰʠʨʦʢʦʝ ʜʚʠʞʝʥʠʝ, ʢʦʪʦʨʦʝ ʩʬʦʨʤʠʨʦʚʘʣʦʩʴ ʚʦʢʨʫʛ 

ʤʦʣʦʜʦʡ ʢʨʠʧʪʦʚʘʣʶʪʳ ʟʘ ʩʝʤʴ ʣʝʪ, ʧʨʝʜʰʝʩʪʚʦʚʘʚʰʠʭ ʘʚʛʫʩʪʫ 2015 ʛʦʜʘ, ʪʝʭʥʠʯʝʩʢʫʶ 

ʠʥʥʦʚʘʮʠʶ, ʜʝʩʷʪʢʠ ʥʦʚʳʭ ʢʨʠʧʪʦʚʘʣʶʪ, ʚʩʝ ʩʦʦʙʱʝʩʪʚʘ ʠ ʚʦʟʤʦʞʥʦʩʪʠ, ʧʦʨʦʞʜʝʥʥʳʝ 

ʙʠʪʢʦʠʥʦʤ, ʩʪʘʨʳʡ ʨʝʞʠʤ ʙʳʣ ʥʝʧʦʢʦʣʝʙʠʤ. ɼʝʥʝʞʥʘʷ ʤʘʰʠʥʘ ʋʦʣʣ-ʩʪʨʠʪ ʦʩʪʘʚʘʣʘʩʴ ʩʝʨʜʮʝʤ 

ʛʣʦʙʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ ð ʠ ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʩʜʘʣʘ ʧʦʟʠʮʠʡ. ɽʩʣʠ ʚʳ ʚʜʨʫʛ ʨʝʰʠʪʝ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ, ʯʪʦʙʳ ʫʣʫʯʰʠʪʴ ʤʠʨ ʬʠʥʘʥʩʦʚ (ʥʘʧʨʠʤʝʨ, ʧʦʥʠʟʠʪʴ ʩʠʩʪʝʤʥʳʡ ʨʠʩʢ 

ʥʘ ʨʳʥʢʝ ʦʙʣʠʛʘʮʠʡ ʠʣʠ ʦʙʣʝʛʯʠʪʴ ʤʘʣʦʠʤʫʱʠʤ ʧʝʨʝʚʦʜ ʠ ʧʦʣʫʯʝʥʠʝ ʩʨʝʜʩʪʚ), ʚʘʤ ʚʩʝ ʨʘʚʥʦ 

ʧʨʠʜʝʪʩʷ ʦʙʠʚʘʪʴ ʧʦʨʦʛʠ ʥʘ ʋʦʣʣ-ʩʪʨʠʪ. 

ʀʤʝʥʥʦ ʵʪʠʤ ʠ ʟʘʥʷʣʘʩʴ ʛʨʫʧʧʘ ʪʝʭʥʦʣʦʛʦʚ ʠʟ ʩʪʘʨʪʘʧʘ Symbiont ʚ ʘʚʛʫʩʪʝ 2015 ʛʦʜʘ. ʆʥʠ 

ʧʨʠʥʝʩʣʠ ʚ ʩʝʨʜʮʝ ʬʠʥʘʥʩʦʚʦʛʦ ʤʠʨʘ ʩʦʙʩʪʚʝʥʥʫʶ, ʤʝʥʝʝ ʨʘʜʠʢʘʣʴʥʫʶ ʚʝʨʩʠʶ ʙʠʪʢʦʠʥʘ. ʀ ʭʦʪʷ 

ʠʭ ʤʦʜʝʣʴ ʧʨʘʚʠʣʴʥʝʝ ʙʳʣʦ ʙʳ ʥʘʟʚʘʪʴ ʥʝ ʨʘʟʥʦʚʠʜʥʦʩʪʴʶ, ʘ ʩʚʦʙʦʜʥʦʡ ʚʘʨʠʘʮʠʝʡ ʥʘ ʪʝʤʫ 

ʙʠʪʢʦʠʥʘ, ʦʥʘ ʚʩʝ ʞʝ ʦʙʝʱʘʣʘ ʧʨʦʠʟʚʝʩʪʠ ʨʝʚʦʣʶʮʠʶ, ʧʫʩʪʴ ʠ ʢʦʥʪʨʦʣʠʨʫʝʤʫʶ. ʉ ʙʠʪʢʦʠʥʦʤ 

ʝʝ ʨʦʜʥʠʣ ʨʷʜ ʢʣʶʯʝʚʳʭ ʵʣʝʤʝʥʪʦʚ: ʨʘʩʧʨʝʜʝʣʝʥʥʳʡ ʨʝʝʩʪʨ, ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʚʦʜʠʪʴ ʮʠʬʨʦʚʳʝ 

ʘʢʪʠʚʳ ʚ ʨʝʞʠʤʝ P2P, ʘ ʪʘʢʞʝ ʥʠʟʢʘʷ ʩʪʦʠʤʦʩʪʴ ʠ ʧʦʯʪʠ ʤʛʥʦʚʝʥʥʦʝ ʠʩʧʦʣʥʝʥʠʝ ʪʨʘʥʟʘʢʮʠʡ. 

ʆʜʥʘʢʦ ʨʘʟʨʘʙʦʪʯʠʢʠ ʢʦʤʧʘʥʠʠ Symbiont ʦʪʢʘʟʘʣʠʩʴ ʦʪ ʜʨʫʛʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʙʠʪʢʦʠʥʘ, ʚʢʣʶʯʘʷ 

ʪʝ, ʯʪʦ ʫʩʪʨʘʥʷʶʪ ʧʦʩʨʝʜʥʠʯʝʩʢʫʶ ʬʫʥʢʮʠʶ ʙʘʥʢʦʚ ʧʨʠ ʦʧʝʨʘʮʠʷʭ. ʉʠʩʪʝʤʘ ʥʝ ʧʨʝʜʧʦʣʘʛʘʣʘ 

ʩʦʙʩʪʚʝʥʥʦʡ ʢʨʠʧʪʦʚʘʣʶʪʳ ʜʣʷ ʚʦʟʥʘʛʨʘʞʜʝʥʠʷ ʤʘʡʥʝʨʦʚ ʠ ʧʦʜʜʝʨʞʢʠ ʦʪʢʨʳʪʦʛʦ ʧʨʦʮʝʩʩʘ 

ʚʘʣʠʜʘʮʠʠ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʨʘʟʨʘʙʦʪʯʠʢʠ Symbiont ʧʨʝʜʣʦʞʠʣʠ çʙʣʦʢʯʝʡʥ ʙʝʟ ʙʠʪʢʦʠʥʘè: 

ʩʦʭʨʘʥʠʣʠ ʙʳʩʪʨʫʶ, ʥʘʜʝʞʥʫʶ ʠ ʜʝʰʝʚʫʶ ʤʦʜʝʣʴ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʝʪʠ ʩ ʤʘʰʠʥʦʡ ʧʨʘʚʜʳ, 

ʧʦʜʪʚʝʨʞʜʘʶʱʝʡ ʪʨʘʥʟʘʢʮʠʠ, ʥʦ ʠʭ ʩʠʩʪʝʤʘ ʥʝ ʙʳʣʘ ʦʪʢʨʳʪʦʡ, ʦʙʱʝʜʦʩʪʫʧʥʦʡ ʠ ʣʠʰʝʥʥʦʡ 

ʨʫʢʦʚʦʜʩʪʚʘ. ʊʘʢʠʤ ʙʣʦʢʯʝʡʥʦʤ ʤʦʛʣʠ ʫʧʨʘʚʣʷʪʴ ʙʘʥʢʠʨʳ ʩ ʋʦʣʣ-ʩʪʨʠʪ. 

ʅʦ ʜʘʚʘʡʪʝ ʧʦʧʨʦʙʫʝʤ ʚʳʷʩʥʠʪʴ, ʤʦʞʥʦ ʣʠ ʦʪʜʝʣʠʪʴ ʙʠʪʢʦʠʥ, ʵʬʠʨ ʠʣʠ ʜʨʫʛʠʝ 

ʢʨʠʧʪʦʚʘʣʶʪʳ ʦʪ ʙʣʦʢʯʝʡʥʘ. ʅʝʢʦʪʦʨʳʝ ʧʦʢʣʦʥʥʠʢʠ ʮʠʬʨʦʚʳʭ ʘʢʪʠʚʦʚ ʫʚʝʨʷʶʪ, ʯʪʦ ʦʪʢʘʟ ʦʪ 

ʚʥʫʪʨʝʥʥʝʡ ʢʨʠʧʪʦʚʘʣʶʪʳ ʫʥʠʯʪʦʞʠʪ ʩʘʤʫ ʩʫʱʥʦʩʪʴ ʙʣʦʢʯʝʡʥʘ. ɹʝʟ çʨʦʜʥʦʡè ʨʘʩʯʝʪʥʦʡ 

ʝʜʠʥʠʮʳ ʥʝʯʝʤ ʙʫʜʝʪ ʚʦʟʥʘʛʨʘʞʜʘʪʴ ʠ ʧʦʦʱʨʷʪʴ ʚʘʣʠʜʠʟʘʮʠʶ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝ ʚʦʟʥʠʢʥʝʪ 

ʦʪʢʨʳʪʘʷ ʩʝʪʴ, ʢʦʪʦʨʘʷ, ʧʦ ʤʥʝʥʠʶ ʤʥʦʛʠʭ ʵʢʩʧʝʨʪʦʚ, ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ 

ʩʠʩʪʝʤʳ ʦʙʤʝʥʘ. ʃʠʰʝʥʥʳʝ ʢʨʠʧʪʦʚʘʣʶʪʳ ʩʠʩʪʝʤʳ ʥʝʠʟʙʝʞʥʦ ʧʨʝʚʨʘʪʷʪʩʷ ʚ ʟʘʢʨʳʪʳʝ 

ʧʨʠʚʘʪʥʳʝ ʙʣʦʢʯʝʡʥʳ, ʛʜʝ ʚʩʝ ʜʝʡʩʪʚʠʷ ʢʦʤʧʴʶʪʝʨʦʚ ʦʜʦʙʨʷʶʪʩʷ ʢʦʤʧʘʥʠʝʡ ʠʣʠ ʛʨʫʧʧʦʡ 

ʢʦʤʧʘʥʠʡ, ʚʝʜʫʱʝʡ ʨʝʝʩʪʨ. ʋ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ ʝʩʪʴ ʩʚʦʠ ʧʨʝʠʤʫʱʝʩʪʚʘ: ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ 

ʫʯʘʩʪʥʠʢʦʚ ʣʝʛʯʝ ʩʦʙʨʘʪʴ ʚ ʝʜʠʥʦʝ ʫʧʨʘʚʣʷʝʤʦʝ ʩʦʦʙʱʝʩʪʚʦ, ʯʝʤ ʘʥʦʥʠʤʥʫʶ ʤʘʩʩʫ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʙʠʪʢʦʠʥʘ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʤʘʩʰʪʘʙʠʨʦʚʘʪʴ ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʪʦʞʝ ʙʫʜʝʪ 

ʧʨʦʱʝ. ʆʜʥʘʢʦ ʧʨʠʚʘʪʥʳʝ ʩʠʩʪʝʤʳ ʦʙʳʯʥʦ ʟʘʢʨʳʪʳ ʜʣʷ ʪʝʭʥʠʯʝʩʢʠʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʘ ʜʦʩʪʫʧ 

ʢ ʜʘʥʥʳʤ ʠ ʇʆ ʮʝʣʠʢʦʤ ʠ ʧʦʣʥʦʩʪʴʶ ʟʘʚʠʩʠʪ ʦʪ ʚʦʣʠ ʦʬʠʮʠʘʣʴʥʦʛʦ ʢʫʨʘʪʦʨʘ. ɺʩʝ ʵʪʦ 

ʥʝʠʟʙʝʞʥʦ ʪʦʨʤʦʟʠʪ ʠʥʥʦʚʘʮʠʶ. ʇʦʵʪʦʤʫ ʤʥʦʛʠʤ ʢʘʞʝʪʩʷ, ʯʪʦ çʧʨʠʚʘʪʥʳʡ ʙʣʦʢʯʝʡʥè ð ʵʪʦ 

ʦʢʩʶʤʦʨʦʥ. ɺʝʩʴ ʩʤʳʩʣ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ð ʚ ʩʦʟʜʘʥʠʠ ʦʪʢʨʳʪʦʡ, ʧʨʦʟʨʘʯʥʦʡ, ʦʙʱʝʜʦʩʪʫʧʥʦʡ 

ʩʠʩʪʝʤʳ. ʅʝʢʦʪʦʨʳʝ ʵʢʩʧʝʨʪʳ ʧʨʝʜʣʘʛʘʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʙʱʠʡ ʪʝʨʤʠʥ çʪʝʭʥʦʣʦʛʠʷ 

ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʨʝʝʩʪʨʘè ʠ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʩʣʦʚʘ çʙʣʦʢʯʝʡʥè, ʢʦʛʜʘ ʨʝʯʴ ʠʜʝʪ ʦʙ ʦʛʨʘʥʠʯʝʥʥʦʤ 

ʜʦʩʪʫʧʝ. 

ʆʜʥʘʢʦ ʙʘʥʢʠʨʳ, ʢʦʪʦʨʳʤ ʚ ʪʦʪ ʘʚʛʫʩʪʦʚʩʢʠʡ ʜʝʥʴ ʧʦʢʘʟʘʣʠ ʪʝʭʥʠʯʝʩʢʫʶ ʥʦʚʠʥʢʫ, 

ʥʝ ʚʥʠʢʘʣʠ ʚ ʪʘʢʠʝ ʪʦʥʢʦʩʪʠ. ɺ ʮʝʣʦʤ ʠʜʝʷ ʠʤ ʧʦʥʨʘʚʠʣʘʩʴ. ʆʥʠ ʧʦʥʠʤʘʣʠ, ʯʪʦ ʠʭ ʩʦʙʩʪʚʝʥʥʘʷ 

ʩʠʩʪʝʤʘ ʚʟʘʠʤʦʦʙʤʝʥʘ ʧʦʯʪʠ ʧʘʨʘʣʠʟʦʚʘʥʘ ʠʟ-ʟʘ ʧʨʦʙʣʝʤʳ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʜʦʚʝʨʠʷ. 

ɺʟʘʠʤʥʦʝ ʥʝʜʦʚʝʨʠʝ ʤʝʞʜʫ ʙʘʥʢʦʚʩʢʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʟʘʩʪʘʚʣʷʝʪ ʠʭ ʫʪʘʠʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ, 

ʭʨʘʥʠʪʴ ʜʘʥʥʳʝ ʚ ʟʘʢʨʳʪʳʭ, ʥʝʜʦʩʪʫʧʥʳʭ ʷʯʝʡʢʘʭ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʚʨʝʤʷ ʠ ʩʪʦʠʤʦʩʪʴ 

ʪʨʘʥʟʘʢʮʠʡ, ʧʦʚʳʰʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʦʰʠʙʦʢ ʠ ʨʠʩʢ ʚʟʣʦʤʘ. 

ʉʣʦʞʥʳʡ, ʤʥʦʛʦʩʦʩʪʘʚʥʳʡ ʤʝʭʘʥʠʟʤ ʩʦʚʨʝʤʝʥʥʦʡ ʬʠʥʘʥʩʦʚʦʡ ʩʬʝʨʳ ʣʠʰʴ ʫʩʫʛʫʙʣʷʝʪ 

ʧʦʣʦʞʝʥʠʝ. ʂʘʞʜʘʷ ʪʨʘʥʟʘʢʮʠʷ ʧʨʦʭʦʜʠʪ ʜʣʠʥʥʫʶ ʮʝʧʦʯʢʫ: ʙʘʥʢ-ʦʪʧʨʘʚʠʪʝʣʴ, 

ʙʘʥʢ-ʢʦʨʨʝʩʧʦʥʜʝʥʪ, ʢʣʠʨʠʥʛʦʚʘʷ ʦʨʛʘʥʠʟʘʮʠʷ, ʙʨʦʢʝʨ, ʙʘʥʢ-ʛʘʨʘʥʪ, ʧʣʘʪʝʞʥʘʷ ʩʠʩʪʝʤʘ ʠ ʪ. ʜ. 

ʇʨʝʢʨʘʩʥʦ ʧʦʥʠʤʘʷ ʫʨʦʚʝʥʴ ʨʠʩʢʘ ʠ ʠʟʜʝʨʞʝʢ, ʙʘʥʢʠʨʳ ʥʝʛʣʘʩʥʦ ʧʨʠʟʥʘʚʘʣʠ ʧʨʦʙʣʝʤʳ, ʢʦʪʦʨʳʝ 

ʩʦʟʜʘʪʝʣʴ ʙʠʪʢʦʠʥʘ ʉʘʪʦʰʠ ʅʘʢʘʤʦʪʦ ʧʳʪʘʣʩʷ ʨʘʟʨʝʰʠʪʴ. ʄʦʞʝʪ ʙʳʪʴ, ʦʥʠ ʠ ʥʝ ʭʦʪʝʣʠ, ʯʪʦʙʳ 

ʧʨʦʩʪʦʡ ʦʙʳʚʘʪʝʣʴ ʤʦʛ ʧʝʨʝʩʣʘʪʴ ʜʝʥʴʛʠ ʩ ɺʦʩʪʦʯʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʥʘ ɿʘʧʘʜʥʦʝ ʙʝʟ ʚʩʷʢʠʭ 

ʧʦʩʨʝʜʥʠʢʦʚ, ʥʦ ʫʞ ʪʦʯʥʦ ʦʩʦʟʥʘʚʘʣʠ, ʯʪʦ ʚ ʬʠʥʘʥʩʦʚʦʡ ʩʠʩʪʝʤʝ ʧʨʦʠʩʭʦʜʠʪ ʩʣʠʰʢʦʤ ʤʥʦʛʦ 

ʣʠʰʥʠʭ ʧʨʦʮʝʩʩʦʚ, ʠʟ-ʟʘ ʢʦʪʦʨʳʭ ʦʙʤʝʥ ʟʘʤʝʜʣʷʝʪʩʷ, ʠʟʜʝʨʞʢʠ ʨʘʩʪʫʪ, ʘ ʢʣʠʝʥʪʳ ʪʝʨʷʶʪ 

ʪʝʨʧʝʥʠʝ. 
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ɺ 2009 ʛʦʜʫ ʅʘʢʘʤʦʪʦ ʧʠʩʘʣ: 

ʂʣʶʯʝʚʘʷ ʧʨʦʙʣʝʤʘ ʧʨʠʚʳʯʥʦʡ ʥʘʤ ʚʘʣʶʪʳ ð ʚ ʪʨʝʙʦʚʘʥʠʠ ʦʛʨʦʤʥʳʭ ʨʝʟʝʨʚʦʚ ʜʦʚʝʨʠʷ. 

ʄ  rʜʦʣʞʥʳ ʚʝʨʠʪʴ, ʯʪʦ ʎʝʥʪʨʦʙʘʥʢ ʥʝ ʦʙʨʫʰʠʪ ʝʝ ʢʫʨʩ, ʥʦ ʚ ʠʩʪʦʨʠʠ ʬʠʘʪʥʳʭ ʚʘʣʶʪ ʥʝʤʘʣʦ 

ʩʣʫʯʘʝʚ, ʢʦʛʜʘ ʵʪʦ ʜʦʚʝʨʠʝ ʙʳʣʦ ʦʙʤʘʥʫʪʦ. ʄʳ ʜʦʣʞʥʳ ʚʝʨʠʪʴ, ʯʪʦ ʙʘʥʢ ʩʦʭʨʘʥʠʪ ʥʘʰʠ ʜʝʥʴʛʠ 

ʠ ʦʪʧʨʘʚʠʪ ʠʭ ʢʫʜʘ ʥʫʞʥʦ, ʥʦ ʙʘʥʢʠ ʠʩʧʦʣʴʟʫʶʪ ʜʝʥʴʛʠ ʚʢʣʘʜʯʠʢʦʚ ʜʣʷ ʩʦʤʥʠʪʝʣʴʥʳʭ 

ʢʨʝʜʠʪʥʳʭ ʦʧʝʨʘʮʠʡ ʠ ʣʠʰʴ ʤʘʣʫʶ ʯʘʩʪʴ ʦʩʪʘʚʣʷʶʪ ʚ ʨʝʟʝʨʚʝ. ʄʳ ʚʳʥʫʞʜʝʥʳ ʜʦʚʝʨʷʪʴ ʠʤ 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʠ ʥʘʜʝʷʪʴʩʷ, ʯʪʦ ʦʥʠ ʥʝ ʧʦʟʚʦʣʷʪ ʟʣʦʫʤʳʰʣʝʥʥʠʢʘʤ ʧʨʠʩʚʦʠʪʴ 

ʥʘʰʫ ʠʜʝʥʪʠʯʥʦʩʪʴ ʠ ʦʧʫʩʪʦʰʠʪʴ ʩʯʝʪʘ. ʆʛʨʦʤʥʳʝ ʙʘʥʢʦʚʩʢʠʝ ʢʦʤʠʩʩʠʠ ʜʝʣʘʶʪ ʤʠʢʨʦʧʣʘʪʝʞʠ 

ʥʝʚʦʟʤʦʞʥʳʤʠ [1]. 

ʅʘʢʘʤʦʪʦ ʧʠʩʘʣ ʚʩʝ ʵʪʦ ʚ ʨʘʟʛʘʨ ʬʠʥʘʥʩʦʚʦʛʦ ʢʨʠʟʠʩʘ. ʄʠʨʦʚʘʷ ʙʘʥʢʦʚʩʢʘʷ ʩʠʩʪʝʤʘ ʩʪʘʣʘ 

ʥʘʩʪʦʣʴʢʦ ʟʘʧʫʪʘʥʥʦʡ ʠ ʥʝʧʨʦʟʨʘʯʥʦʡ, ʯʪʦ ʟʘʷʚʣʝʥʠʷʤ ʙʘʥʢʠʨʦʚ ʫʞʝ ʚʝʨʳ ʥʝ ʙʳʣʦ. ʇʦʜʣʠʥʥʫʶ 

ʩʪʦʠʤʦʩʪʴ ʘʢʪʠʚʦʚ ʙʳʣʦ ʥʝʚʦʟʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ. ʀ ʚ ʦʜʠʥ ʧʨʝʢʨʘʩʥʳʡ ʜʝʥʴ ʤʳʣʴʥʳʡ ʧʫʟʳʨʴ 

ʣʦʧʥʫʣ. ʀʟʥʘʯʘʣʴʥʦ ʙʠʪʢʦʠʥ ʩʦʟʜʘʚʘʣʩʷ, ʯʪʦʙʳ ʠʟʙʘʚʠʪʴ ʥʘʩ ʦʪ ʵʪʦʛʦ ʭʘʦʩʘ, ʦʜʥʘʢʦ ʥʝʣʴʟʷ ʙʳʣʦ 

ʩ ʫʚʝʨʝʥʥʦʩʪʴʶ ʟʘʷʚʣʷʪʴ, ʯʪʦ ʢʣʶʯʝʚʦʡ ʤʝʭʘʥʠʟʤ ð ʪʘ ʩʘʤʘʷ ʤʘʰʠʥʘ ʧʨʘʚʜʳ, ʥʝ ʧʦʜʚʣʘʩʪʥʘʷ 

ʤʘʥʠʧʫʣʷʮʠʷʤ ʠʟʥʫʪʨʠ, ð ʩʘʤ ʥʝ ʦʢʘʞʝʪʩʷ ʧʦʜ ʢʦʥʪʨʦʣʝʤ ʋʦʣʣ-ʩʪʨʠʪ. 

ʊʦʛʜʘ, ʚ ʘʚʛʫʩʪʝ 2015 ʛʦʜʘ, ʢʦʤʧʘʥʠʷ Symbiont ʧʨʝʜʩʪʘʚʠʣʘ ʥʦʚʫʶ ʪʦʨʛʦʚʫʶ ʧʣʘʪʬʦʨʤʫ Smart 

Securities. ʀ ʧʦ ʠʨʦʥʠʠ ʩʫʜʴʙʳ, ʧʨʝʟʝʥʪʘʮʠʷ ʧʨʦʭʦʜʠʣʘ ʥʘ ʚʝʨʭʥʝʤ ʵʪʘʞʝ ʥʝʙʦʩʢʨʝʙʘ ʩ ʚʠʜʦʤ 

ʥʘ ɿʫʢʦʪʪʠ-ʧʘʨʢ ð ʥʝʙʦʣʴʰʫʶ ʟʝʣʝʥʫʶ ʧʣʦʱʘʜʢʫ, ʛʜʝ ʯʝʪʳʨʴʤʷ ʛʦʜʘʤʠ ʨʘʥʝʝ ʨʦʜʠʣʦʩʴ 

ʜʚʠʞʝʥʠʝ çɿʘʭʚʘʪʠ ʋʦʣʣ-ʩʪʨʠʪè (Occupy Wall Street). ʀʩʧʦʣʴʟʫʷ ʨʘʩʧʨʝʜʝʣʝʥʥʳʡ ʨʝʝʩʪʨ ʩ ʪʝʤʠ 

ʞʝ ʬʫʥʢʮʠʷʤʠ, ʯʪʦ ʠ ʫ ʙʣʦʢʯʝʡʥʘ ʩʠʩʪʝʤʳ ɹʠʪʢʦʠʥ (ʪʦʣʴʢʦ ʙʝʟ ʚʥʫʪʨʝʥʥʝʡ ʢʨʠʧʪʦʚʘʣʶʪʳ), 

ʧʣʘʪʬʦʨʤʘ ʜʦʣʞʥʘ ʙʳʣʘ ʨʝʦʨʛʘʥʠʟʦʚʘʪʴ ʨʘʙʦʪʫ ʛʣʦʙʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʬʠʥʘʥʩʦʚʦʛʦ ʨʳʥʢʘ 

ʩ ʘʢʪʠʚʘʤʠ ʩʚʳʰʝ 200 ʪʨʠʣʣʠʦʥʦʚ ʜʦʣʣʘʨʦʚ. ʆʥʘ ʦʙʝʱʘʣʘ ʨʘʮʠʦʥʘʣʠʟʠʨʦʚʘʪʴ ʩʪʨʘʭʦʚʘʥʠʝ, 

ʧʦʢʫʧʢʫ, ʧʨʦʜʘʞʫ ʠ ʧʝʨʝʜʘʯʫ ʘʢʮʠʡ, ʦʙʣʠʛʘʮʠʡ ʠ ʧʨʦʯʠʭ ʮʝʥʥʳʭ ʙʫʤʘʛ ð ʠʥʳʤʠ ʩʣʦʚʘʤʠ, 

ʧʨʦʮʝʩʩʳ, ʢʦʪʦʨʳʝ ʢʦʨʤʷʪ ʙʝʩʯʠʩʣʝʥʥʦʝ ʧʣʝʤʷ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʙʘʥʢʠʨʦʚ, ʙʨʦʢʝʨʦʚ ʠ 

ʬʠʥʘʥʩʦʚʳʭ ʢʦʥʩʫʣʴʪʘʥʪʦʚ ʅʴʶ-ʁʦʨʢʘ, ʃʦʥʜʦʥʘ ʠ ɻʦʥʢʦʥʛʘ. ʄʦʞʥʦ ʣʠ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʛʦʚʦʨʠʪʴ 

ʦ ʢʦʦʧʪʘʮʠʠ? ʊʝʭʥʦʣʦʛʠʷ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʡ ʛʨʫʧʧʘ ʢʠʙʝʨʘʥʘʨʭʠʩʪʦʚ ʤʝʯʪʘʣʘ ʦʙʦʡʪʠ 

ʩʙʦʨʱʠʢʦʚ ʜʘʥʠ ʠʟ ʛʣʦʙʘʣʴʥʦʡ ʙʘʥʢʦʚʩʢʦʡ ʩʠʩʪʝʤʳ, ʪʝʧʝʨʴ ʧʦʜʘʚʘʣʘʩʴ ʢʘʢ ʧʝʨʩʧʝʢʪʠʚʥʳʡ 

ʧʨʦʜʫʢʪ ʜʣʷ ʪʝʭ ʞʝ ʩʘʤʳʭ ʬʠʥʘʥʩʦʚʳʭ ʫʯʨʝʞʜʝʥʠʡ. 

ʏʝʪʳʨʴʤʷ ʛʦʜʘʤʠ ʨʘʥʝʝ ʚ ʧʘʨʢʝ ʫ ʥʝʙʦʩʢʨʝʙʘ ʩʪʦʷʣʠ ʩʝʨʳʝ ʧʘʣʘʪʢʠ, ʘ ʦʨʘʪʦʨʳ ʩ ʜʨʝʜʘʤʠ 

ʥʘ ʛʦʣʦʚʝ ʚʣʝʟʘʣʠ ʥʘ ʜʝʨʝʚʷʥʥʳʝ ʷʱʠʢʠ ʠ ʧʨʠʟʳʚʘʣʠ ʦʪʧʨʘʚʠʪʴ ʜʝʣʴʮʦʚ ʩ ʋʦʣʣ-ʩʪʨʠʪ ʚ ʪʶʨʴʤʫ. 

ʄʥʦʛʠʝ ʘʢʪʠʚʠʩʪʳ ʩʪʠʭʠʡʥʦʛʦ ʜʚʠʞʝʥʠʷ ð ʦʩʦʙʝʥʥʦ ʪʝ, ʫ ʢʦʛʦ ʚʳʟʳʚʘʣʘ ʧʨʦʪʝʩʪ ʛʝʛʝʤʦʥʠʷ 

ʋʦʣʣ-ʩʪʨʠʪ ʠ ʢʨʫʧʥʳʭ ʢʦʨʧʦʨʘʮʠʡ ʚ ʮʝʣʦʤ, ð ʩ ʚʦʩʪʦʨʛʦʤ ʧʨʠʥʷʣʠ ʙʠʪʢʦʠʥ. ʎʠʬʨʦʚʘʷ ʚʘʣʶʪʘ 

ʧʦʷʚʠʣʘʩʴ ʚ ʦʢʪʷʙʨʝ 2008 ʛʦʜʘ, ʚ ʨʘʟʛʘʨ ʙʘʥʢʦʚʩʢʦʛʦ ʢʨʠʟʠʩʘ, ʢʘʢ ʩʚʦʝʦʙʨʘʟʥʳʡ ʦʪʚʝʪ ʥʘ ʩʘʤʳʝ 

ʦʩʪʨʳʝ ʧʨʦʙʣʝʤʳ. ʌʠʥʘʥʩʦʚʘʷ ʥʝʨʘʟʙʝʨʠʭʘ ʧʦʩʣʫʞʠʣʘ ʅʘʢʘʤʦʪʦ ʥʘʛʣʷʜʥʳʤ ʧʨʠʤʝʨʦʤ ʨʠʩʢʘ, 

ʥʘ ʢʦʪʦʨʳʡ ʤʳ ʠʜʝʤ, ʜʦʚʝʨʷʷ ʥʝʙʣʘʛʦʥʘʜʝʞʥʳʤ ʙʘʥʢʘʤ ʚʨʦʜʝ Lehman Brothers. ʀ ʚʦʪ ʪʝʧʝʨʴ 

ʉɽʆ Symbiont ʄʘʨʢ ʉʤʠʪ ʧʨʝʜʣʘʛʘʣ ʧʨʠʝʤʳ ʠʟ ʘʨʩʝʥʘʣʘ ʙʠʪʢʦʠʥʘ ʪʝʤ ʩʘʤʳʤ ʦʨʛʘʥʠʟʘʮʠʷʤ, 

ʢʦʪʦʨʳʝ ʧʦʩʣʝʜʦʚʘʣʠ ʙʳ ʚ ʤʦʛʠʣʫ ʟʘ Lehman Brothers, ʝʩʣʠ ʙʳ ʥʝ ʜʝʥʴʛʠ ʥʘʣʦʛʦʧʣʘʪʝʣʴʱʠʢʦʚ 

(ʧʦ ʧʦʜʩʯʝʪʘʤ Bloomberg News, ʥʘ ʩʧʘʩʝʥʠʝ ʙʘʥʢʦʚ ʫʰʣʦ 12,8 ʪʨʠʣʣʠʦʥʘ ʜʦʣʣʘʨʦʚ) [2]. 

ʉʨʝʜʠ ʩʣʫʰʘʪʝʣʝʡ ʉʤʠʪʘ ʙʳʣʠ ʨʫʢʦʚʦʜʠʪʝʣʠ UBS, Morgan Stanley ʠ DTCC ð ʬʠʥʘʥʩʦʚʦʡ 

ʢʦʨʧʦʨʘʮʠʠ, ʢʦʪʦʨʘʷ ʦʪʚʝʯʘʝʪ ʟʘ ʧʨʦʚʝʜʝʥʠʝ ʙʦʣʴʰʠʥʩʪʚʘ ʩʜʝʣʦʢ ʧʦ ʮʝʥʥʳʤ ʙʫʤʘʛʘʤ ʚ ʉʐɸ. 

ʇʨʠʩʫʪʩʪʚʦʚʘʣ ʠ ɼʫʥʢʘʥ ʅʠʜʝʨʘʫʵʨ, ʙʳʚʰʠʡ ʉɽʆ ʅʴʶ-ʁʦʨʢʩʢʦʡ ʙʠʨʞʠ (ʭʦʪʷ ʠ ʥʝ ʢʘʢ 

ʧʨʝʜʩʪʘʚʠʪʝʣʴ çʩʪʘʨʦʡ ʛʚʘʨʜʠʠè, ʘ ʩʢʦʨʝʝ ʢʘʢ ʠʥʚʝʩʪʦʨ ʚ ʥʦʚʳʡ ʩʪʘʨʪʘʧ). 

ʉʤʠʪ ʥʘʯʘʣ ʧʨʝʟʝʥʪʘʮʠʶ ʩ ʦʯʝʥʴ ʧʨʦʩʪʦʛʦ ʦʙʝʱʘʥʠʷ: ʩʵʢʦʥʦʤʠʪʴ ʙʘʥʢʠʨʘʤ ʚʨʝʤʷ ʠ ʜʝʥʴʛʠ ð 

ʤʥʦʛʦ ʜʝʥʝʛ. ʆʥ ʧʨʝʜʩʪʘʚʠʣ ʧʨʦʜʫʢʪ, ʢʦʪʦʨʳʡ ʤʦʛ ʩʦʢʨʘʪʠʪʴ ʚʝʩʴ ʜʣʠʥʥʳʡ ʠ ʩʣʦʞʥʳʡ ʧʨʦʮʝʩʩ 

ʧʨʦʜʘʞʠ ʠ ʧʝʨʝʜʘʯʠ ʮʝʥʥʳʭ ʙʫʤʘʛ (ʟʘʥʠʤʘʶʱʠʡ ʜʥʠ, ʘ ʪʦ ʠ ʥʝʜʝʣʠ) ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʢʣʠʢʦʚ 

ʤʳʰʴʶ ʠ ʧʘʨʳ ʤʠʥʫʪ. ɸʫʜʠʪʦʨʠʷ ʫʚʠʜʝʣʘ ʧʣʘʪʬʦʨʤʫ Smart Securities, ʩʣʝʛʢʘ ʧʦʭʦʞʫʶ 

ʥʘ ʩʪʨʘʥʠʮʫ ʦʧʣʘʪʳ ʩʝʨʚʠʩʘ Amazon. ʊʘʤ ʙʳʣʠ ʧʦʣʷ ʜʣʷ ʚʩʝʭ ʧʘʨʘʤʝʪʨʦʚ ʜʦʣʛʦʚʦʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ: ʠʤʷ ʵʤʠʪʝʥʪʘ, ʩʫʤʤʘ, ʧʨʦʮʝʥʪʥʘʷ ʩʪʘʚʢʘ, ʩʨʦʢ ʧʦʛʘʰʝʥʠʷ, ʢʦʛʜʘ ʚʩʪʫʧʘʶʪ ʚ ʩʠʣʫ 

ʦʙʷʟʘʪʝʣʴʩʪʚʘ ʵʤʠʪʝʥʪʘ ʠ ʪ. ʧ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʨʦʜʘʚʘʣʘʩʴ ʦʙʣʠʛʘʮʠʷ, ʚʳʧʫʱʝʥʥʘʷ 

ʢʦʤʧʘʥʠʝʡ-ʠʥʚʝʩʪʦʨʦʤ SenaHill Partners, ʚʣʘʜʝʚʰʝʡ ʜʦʣʝʡ ʘʢʮʠʡ Symbiont. ʄʘʨʢ ʉʤʠʪ ʟʘʧʦʣʥʠʣ 

ʚʩʝ ʥʫʞʥʳʝ ʧʦʣʷ, ʥʘʞʘʣ ʢʥʦʧʢʫ çɺʳʧʦʣʥʠʪʴè ʠ ʧʨʦʜʦʣʞʠʣ ʧʨʝʟʝʥʪʘʮʠʶ. ʅʝʩʢʦʣʴʢʦ ʤʠʥʫʪ 

ʩʧʫʩʪʷ ʦʥ ʩʦʦʙʱʠʣ, ʯʪʦ ʫʞʝ ʧʨʠʰʣʦ ʧʦʜʪʚʝʨʞʜʝʥʠʝ. ʆʙʣʠʛʘʮʠʷ ʙʳʣʘ ʧʨʦʜʘʥʘ ʠ ʢʫʧʣʝʥʘ; ʚʩʷ 

ʪʨʘʥʟʘʢʮʠʷ ʟʘʥʷʣʘ ʙʫʢʚʘʣʴʥʦ ʜʚʝ ʤʠʥʫʪʳ ð ʨʝʟʢʠʡ ʩʢʘʯʦʢ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʪʘʥʜʘʨʪʥʳʤ ʩʨʦʢʦʤ 

ʧʨʦʚʝʜʝʥʠʷ ʪʘʢʠʭ ʦʧʝʨʘʮʠʡ ʥʘ ʬʠʥʘʥʩʦʚʳʭ ʨʳʥʢʘʭ ʉʐɸ, ʩʦʩʪʘʚʣʷʚʰʠʤ ʥʘ ʪʦʪ ʤʦʤʝʥʪ ʜʚʦʝ 

ʩʫʪʦʢ. 
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ʕʪʦ ʦʟʥʘʯʘʣʦ, ʯʪʦ ʨʠʩʢ ʥʝʚʳʧʦʣʥʝʥʠʷ ʢʦʨʨʝʩʧʦʥʜʝʥʪʦʤ ʠʣʠ ʧʦʩʨʝʜʥʠʢʦʤ ʩʚʦʠʭ ʦʙʷʟʘʪʝʣʴʩʪʚ 

ʤʦʞʥʦ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʪʴ. ɸ ʨʠʩʢ ʚʝʩʴʤʘ ʩʝʨʴʝʟʝʥ ð ʧʦ ʦʮʝʥʢʘʤ DTCC, ʪʘʢʠʝ ʩʙʦʠ ʝʞʝʜʥʝʚʥʦ 

ʫʥʦʩʷʪ ʙʦʣʝʝ 50 ʤʠʣʣʠʘʨʜʦʚ ʜʦʣʣʘʨʦʚ ʥʘ ʦʜʥʦʤ ʪʦʣʴʢʦ ʨʳʥʢʝ ʙʫʤʘʛ ʂʘʟʥʘʯʝʡʩʪʚʘ ʉʐɸ [3]. 

ʀʥʚʝʩʪʦʨʳ ʥʝʨʝʜʢʦ ʠʩʧʦʣʴʟʫʶʪ ʜʚʫʭʜʥʝʚʥʦʝ çʦʢʥʦè ʜʣʷ ʚʳʜʘʯʠ ʢʨʘʪʢʦʩʨʦʯʥʳʭ ʟʘʡʤʦʚ ʠʟ ʪʝʭ 

ʩʨʝʜʩʪʚ ʠʣʠ ʮʝʥʥʳʭ ʙʫʤʘʛ, ʢʦʪʦʨʳʝ ʫʞʝ ʦʙʝʱʘʥʳ ʧʦ ʩʜʝʣʢʝ, ʥʦ ʥʝ ʫʩʧʝʚʘʶʪ ʩʦʙʨʘʪʴ ʜʦʣʛ, ʢʦʛʜʘ 

ʧʨʠʭʦʜʠʪ ʧʦʨʘ ʦʧʣʘʪʠʪʴ ʩʯʝʪ. ʉʣʫʯʘʝʪʩʷ, ʯʪʦ ʪʨʝʪʴʷ ʩʪʦʨʦʥʘ, ʢʦʪʦʨʦʡ çʦʜʦʣʞʠʣʠè ʮʝʥʥʳʝ 

ʙʫʤʘʛʠ, ʨʝʰʘʝʪ ʩʳʛʨʘʪʴ ʥʘ ʧʦʥʠʞʝʥʠʝ, ʪʦ ʝʩʪʴ ʧʨʦʜʘʪʴ ʙʫʤʘʛʠ ʚ ʥʘʜʝʞʜʝ, ʯʪʦ ʠʭ ʮʝʥʘ ʫʧʘʜʝʪ, 

ʘ ʟʘʪʝʤ ʥʝ ʤʦʞʝʪ ʥʘʡʪʠ ʪʦʛʦ, ʢʪʦ ʧʨʦʜʘʣ ʙʳ ʠʭ ʦʙʨʘʪʥʦ ʧʦ ʩʥʠʞʝʥʥʦʡ ʩʪʘʚʢʝ. ɺʩʝ ʵʪʦ 

ʦʙʦʨʘʯʠʚʘʝʪʩʷ ʫʙʳʪʢʘʤʠ ʜʣʷ ʠʩʪʠʥʥʦʛʦ ʚʣʘʜʝʣʴʮʘ ʘʢʪʠʚʦʚ. ʈʝʰʝʥʠʝ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʧʦʟʚʦʣʠʣʦ 

ʙʳ ʚʳʩʚʦʙʦʜʠʪʴ ʪʨʠʣʣʠʦʥʳ ʜʦʣʣʘʨʦʚ, ʢʦʪʦʨʳʝ ʠʥʚʝʩʪʦʨʘʤ ʧʨʠʭʦʜʠʪʩʷ ʜʝʨʞʘʪʴ ʧʨʦ ʟʘʧʘʩ ʜʣʷ 

ʧʦʢʨʳʪʠʷ ʧʦʜʦʙʥʳʭ ʨʠʩʢʦʚ. 

ɺ ʪʦʪ ʜʝʥʴ ʢʦʤʧʘʥʠʷ Symbiont ʚʧʝʨʚʳʝ ʧʦʢʘʟʘʣʘ ʚʦʟʤʦʞʥʳʡ ʧʫʪʴ ʙʫʜʫʱʝʛʦ ʨʘʟʚʠʪʠʷ. ɿʘ 

ʧʨʦʰʝʜʰʠʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʙʳʣʦ ʧʨʝʜʧʨʠʥʷʪʦ ʤʥʦʛʦ ʧʦʧʳʪʦʢ ʩʦʟʜʘʪʴ ʙʣʦʢʯʝʡʥ-ʩʠʩʪʝʤʫ ʜʣʷ 

ʪʨʘʜʠʮʠʦʥʥʦʡ ʠʥʜʫʩʪʨʠʠ ʬʠʥʘʥʩʦʚ. ʊʝʧʝʨʴ ʋʦʣʣ-ʩʪʨʠʪ ʫʞʝ ʥʝ ʩʤʝʝʪʩʷ ʥʘʜ ʙʠʪʢʦʠʥʦʤ, 

ʘ ʧʳʪʘʝʪʩʷ ʨʘʟʨʘʙʦʪʘʪʴ ʩʦʙʩʪʚʝʥʥʫʶ ʚʝʨʩʠʶ. 

ʋʦʣʣ-ʩʪʨʠʪ ʠʱʝʪ ʘʣʴʪʝʨʥʘʪʠʚʫ: ʧʨʠʚʘʪʥʳʝ ʙʣʦʢʯʝʡʥʳ 
ʍʦʪʷ ʧʦʢʣʦʥʥʠʢʠ ʙʠʪʢʦʠʥʘ ʚʝʩʴʤʘ ʩʢʝʧʪʠʯʝʩʢʠ ʦʪʥʦʩʷʪʩʷ ʢ ʟʘʢʨʳʪʳʤ ʙʣʦʢʯʝʡʥʘʤ, 

ʋʦʣʣ-ʩʪʨʠʪ ʧʨʦʜʦʣʞʘʝʪ ʵʢʩʧʝʨʠʤʝʥʪʠʨʦʚʘʪʴ ʩ ʵʪʠʤ ʬʦʨʤʘʪʦʤ. çʋʩʝʯʝʥʥʳʝè ʚʝʨʩʠʠ ʙʠʪʢʦʠʥʘ 

ʩʦʭʨʘʥʷʶʪ ʵʣʝʤʝʥʪʳ ʤʦʱʥʦʡ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʠ ʧʨʠʥʮʠʧʳ ʨʘʙʦʪʳ ʩʝʪʠ, ʥʦ ʚʤʝʩʪʦ 

ʵʥʝʨʛʦʝʤʢʦʡ ʤʦʜʝʣʠ ʢʦʥʩʝʥʩʫʩʘ ʩ çʜʦʢʘʟʘʪʝʣʴʩʪʚʦʤ ʧʨʦʜʝʣʘʥʥʦʡ ʨʘʙʦʪʳè ʦʧʠʨʘʶʪʩʷ ʥʘ ʩʪʘʨʳʝ, 

ʧʨʝʜʰʝʩʪʚʦʚʘʚʰʠʝ ʙʠʪʢʦʠʥʫ ʧʨʦʪʦʢʦʣʳ. ʇʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʝʞʥʠʭ ʤʦʜʝʣʝʡ ʙʳʣʘ ʚʳʰʝ, 

ʭʦʪʷ ʦʥʠ ʥʝ ʤʦʛʣʠ ʦʙʝʩʧʝʯʠʪʴ ʩʨʘʚʥʠʤʳʡ ʫʨʦʚʝʥʴ ʟʘʱʠʪʳ ʙʝʟ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʤʝʭʘʥʠʟʤʘ 

ʢʦʥʪʨʦʣʷ, ʦʪʚʝʯʘʶʱʝʛʦ ʟʘ ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʠ ʘʚʪʦʨʠʟʘʮʠʶ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ɹʘʥʢʦʚʩʢʠʝ ʤʦʜʝʣʠ ʚ ʦʩʥʦʚʥʦʤ ʧʨʠʤʝʥʷʣʠ ʩʦʟʜʘʥʥʳʡ ʚ 1999 ʛʦʜʫ ʘʣʛʦʨʠʪʤ ʢʦʥʩʝʥʩʫʩʘ, 

ʠʟʚʝʩʪʥʳʡ ʢʘʢ PBFT (practical byzantine fault tolerance, ʠʣʠ çʟʘʜʘʯʘ ʚʠʟʘʥʪʠʡʩʢʠʭ ʛʝʥʝʨʘʣʦʚè). ʆʥ 

ʛʘʨʘʥʪʠʨʦʚʘʣ ʚʩʝʤ ʘʚʪʦʨʠʟʦʚʘʥʥʳʤ ʢʦʥʪʨʦʣʝʨʘʤ ʨʝʝʩʪʨʘ, ʯʪʦ ʠʭ ʜʝʡʩʪʚʠʷ ʥʝ ʩʢʦʤʧʨʦʤʝʪʠʨʫʶʪ 

ʦʙʱʫʶ ʟʘʧʠʩʴ, ʜʘʞʝ ʝʩʣʠ ʚ ʠʭ ʨʷʜʘʭ ʦʢʘʞʝʪʩʷ ʟʣʦʫʤʳʰʣʝʥʥʠʢ. ʇʨʠ ʪʘʢʦʡ ʩʠʩʪʝʤʝ ʢʦʤʧʴʶʪʝʨʳ 

ʚʥʦʩʷʪ ʦʙʥʦʚʣʝʥʠʷ ʚ ʨʝʝʩʪʨ ʪʦʣʴʢʦ ʧʦʩʣʝ ʩʙʦʨʘ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʚʠʜʝʪʝʣʴʩʪʚ ʧʦʜʪʚʝʨʞʜʝʥʠʷ 

ʩʦ ʚʩʝʡ ʩʝʪʠ. 

ɿʘʢʨʳʪʳʝ, ʧʨʠʚʘʪʥʳʝ ʙʣʦʢʯʝʡʥʳ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤ ʜʦʩʪʫʧʦʤ ʚʳʟʳʚʘʣʠ ʫ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʢʫʜʘ 

ʤʝʥʴʰʝ ʵʥʪʫʟʠʘʟʤʘ, ʯʝʤ ʛʣʦʙʘʣʴʥʳʡ ʧʦʩʳʣ ʕʬʠʨʠʫʤʘ ð ʠʟʙʘʚʠʪʴ ʤʠʨ ʦʪ ʣʶʙʳʭ ʧʦʩʨʝʜʥʠʢʦʚ ð 

ʠʣʠ ʨʘʩʧʨʦʜʘʞʠ ʪʦʢʝʥʦʚ, ʩʦʙʠʨʘʚʰʠʝ ʜʝʩʷʪʢʠ ʠ ʩʦʪʥʠ ʤʠʣʣʠʦʥʦʚ ʜʦʣʣʘʨʦʚ. ʇʦʤʦʛʘʪʴ ʙʘʥʢʘʤ 

ʩʵʢʦʥʦʤʠʪʴ ʥʘ ʦʧʝʨʘʮʠʷʭ ʩ ʮʝʥʥʳʤʠ ʙʫʤʘʛʘʤʠ ʢʫʜʘ ʩʢʫʯʥʝʝ. ʆʜʥʘʢʦ ʫ ʋʦʣʣ-ʩʪʨʠʪ ʪʦʣʩʪʳʝ 

ʢʦʰʝʣʴʢʠ, ʘ ʵʪʦ ʚʩʝʛʜʘ ʧʨʠʚʣʝʢʘʝʪ ʢʘʜʨʳ. ʂ ʧʨʠʤʝʨʫ, ʚ ʨʘʟʛʘʨ çʛʨʘʞʜʘʥʩʢʦʡ ʚʦʡʥʳè ɹʠʪʢʦʠʥʘ 

ʠʥʚʝʩʪʦʨʘʤ ʫʜʘʣʦʩʴ ʧʝʨʝʤʘʥʠʪʴ ʥʝʩʢʦʣʴʢʠʭ ʢʨʫʧʥʳʭ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʠ ʧʦʢʣʦʥʥʠʢʦʚ 

ʢʨʠʧʪʦʚʘʣʶʪʳ. ʀʭ ʫʪʦʤʠʣʦ ʦʪʩʫʪʩʪʚʠʝ ʧʨʦʛʨʝʩʩʘ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ʅʘʢʘʤʦʪʦ, ʘ ʬʠʥʘʥʩʠʩʪʳ 

ʧʨʝʜʣʦʞʠʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʪʴ ʥʝʯʪʦ ʩʦʙʩʪʚʝʥʥʳʤʠ ʨʫʢʘʤʠ, ʥʝ ʚʧʫʪʳʚʘʷʩʴ ʚ ʤʫʯʠʪʝʣʴʥʳʝ 

ʜʝʙʘʪʳ ʩ ʘʤʦʨʬʥʳʤ ʨʘʟʜʨʦʙʣʝʥʥʳʤ ʩʦʦʙʱʝʩʪʚʦʤ. 

ʅʘʠʙʦʣʴʰʫʶ ʧʦʣʴʟʫ ʠʟ ʩʠʪʫʘʮʠʠ ʠʟʚʣʝʢʣʘ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʢʦʤʧʘʥʠʷ R3 CEV, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʥʘ ʬʠʥʘʥʩʦʚʳʡ ʩʝʢʪʦʨ. ʈʫʢʦʚʦʜʩʪʚʦ R3 ʤʝʯʪʘʣʦ ʦ ʨʘʩʧʨʝʜʝʣʝʥʥʦʤ ʨʝʝʩʪʨʝ, 

ʢʦʪʦʨʳʡ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʩʦʙʨʘʣ ʙʳ ʚʩʝ ʧʣʶʩʳ ʤʛʥʦʚʝʥʥʦʡ ʧʨʦʚʦʜʢʠ ʮʝʥʥʳʭ ʙʫʤʘʛ ʠ 

ʤʝʞʦʪʨʘʩʣʝʚʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʫʯʝʪʘ, ʘ ʩ ʜʨʫʛʦʡ ð ʚʩʪʨʦʠʣʩʷ ʙʳ ʚ ʩʣʦʞʥʫʶ ʩʠʩʪʝʤʫ ʙʘʥʢʦʚʩʢʠʭ 

ʧʨʘʚʠʣ ʠ ʧʦʟʚʦʣʠʣ ʙʳ ʚʩʝʤ ʫʯʘʩʪʥʠʢʘʤ ʩʦʭʨʘʥʠʪʴ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ ʜʘʥʥʳʭ. ʂ ʚʝʩʥʝ 

2017 ʛʦʜʘ ʢʦʥʩʦʨʮʠʫʤ, ʚʦʟʛʣʘʚʣʷʝʤʳʡ R3 CEV, ʥʘʩʯʠʪʳʚʘʣ ʙʦʣʝʝ ʩʪʘ ʢʦʤʧʘʥʠʡ. ʂʘʞʜʘʷ ʧʣʘʪʠʪ 

ʛʦʜʦʚʦʡ ʯʣʝʥʩʢʠʡ ʚʟʥʦʩ ʚ ʨʘʟʤʝʨʝ 250 ʪʳʩʷʯ ʜʦʣʣʘʨʦʚ ʠ ʧʦʣʫʯʘʝʪ ʜʦʩʪʫʧ ʢ ʥʦʚʝʡʰʠʤ 

ʨʘʟʨʘʙʦʪʢʘʤ ʣʘʙʦʨʘʪʦʨʠʡ R3. ʂʨʦʤʝ ʪʦʛʦ, ʚ 2017-ʤ ʦʩʥʦʚʘʪʝʣʠ ʢʦʤʧʘʥʠʠ ʧʨʠʚʣʝʢʣʠ ʦʢʦʣʦ 

107 ʤʠʣʣʠʦʥʦʚ ʜʦʣʣʘʨʦʚ ʠʥʚʝʩʪʠʮʠʡ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʪ ʬʠʥʘʥʩʦʚʳʭ ʩʪʨʫʢʪʫʨ. ʏʘʩʪʠʯʥʦ ʵʪʠ 

ʩʨʝʜʩʪʚʘ ʫʰʣʠ ʥʘ ʥʘʸʤ ʪʘʢʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʢʘʢ ʄʘʡʢ ʍʠʨʥ ð ʦʜʠʥ ʠʟ ʛʣʘʚʥʳʭ ʨʘʟʨʘʙʦʪʯʠʢʦʚ 

ɹʠʪʢʦʠʥʘ, ʢʦʪʦʨʳʡ ʨʘʩʩʪʘʣʩʷ ʩ ʢʨʠʧʪʦʚʘʣʶʪʥʳʤ ʩʦʦʙʱʝʩʪʚʦʤ ʠʟ-ʟʘ ʦʞʝʩʪʦʯʝʥʥʳʭ ʚʥʫʪʨʝʥʥʠʭ 

ʢʦʥʬʣʠʢʪʦʚ [4]. ʂʨʦʤʝ ʪʦʛʦ, R3 ʧʨʠʚʣʝʢʣʘ ʢ ʨʘʙʦʪʝ ʜʨʫʛʦʛʦ ʟʥʘʤʝʥʠʪʦʛʦ ʢʨʠʧʪʦʙʫʥʪʘʨʷ ð ʁʝʥʘ 

ɻʨʠʛʛʘ, ʧʦʟʞʝ ʧʝʨʝʰʝʜʰʝʛʦ ʚ ʢʦʤʧʘʥʠʶ EOS. ɺ 2017 ʛʦʜʫ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʦʪʜʝʣ 

R3 ʚʦʟʛʣʘʚʠʣ ʚʝʩʴʤʘ ʠʟʚʝʩʪʥʳʡ ʠ ʫʚʘʞʘʝʤʳʡ ʚ ʙʣʦʢʯʝʡʥ-ʩʦʦʙʱʝʩʪʚʝ ʈʠʯʘʨʜ ɻʝʥʜʘʣ ɹʨʘʫʥ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʢʦʤʧʘʥʠʠ ʧʦʜʦʙʨʘʣʠʩʴ ʚʝʩʴʤʘ ʮʝʥʥʳʝ ʠʥʞʝʥʝʨʥʳʝ ʢʘʜʨʳ. 
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ɽʱʝ ʨʘʥʴʰʝ ʥʘʫʯʥʳʤ ʜʠʨʝʢʪʦʨʦʤ ʣʘʙʦʨʘʪʦʨʠʡ R3 ʩʪʘʣ ʊʠʤ ʉʫʦʥʩʦʥ ð ʙʣʦʢʯʝʡʥ-ʘʥʘʣʠʪʠʢ, 

ʢʦʪʦʨʳʡ ʧʝʨʝʞʠʣ ʢʨʘʪʢʠʡ ʧʝʨʠʦʜ ʫʚʣʝʯʝʥʠʷ ʙʠʪʢʦʠʥʦʤ, ʥʦ ʧʦʟʞʝ ʨʘʟʦʯʘʨʦʚʘʣʩʷ ʚ ʠʜʝʦʣʦʛʘʭ 

ʢʨʠʧʪʦʚʘʣʶʪʳ ʠ ʧʨʝʚʨʘʪʠʣʩʷ ʚ ʷʨʦʩʪʥʦʛʦ ʢʨʠʪʠʢʘ ʙʠʪʢʦʠʥʘ, ʟʣʦʨʘʜʩʪʚʦʚʘʚʰʝʛʦ ʧʦ ʧʦʚʦʜʫ ʚʩʝʭ 

ʝʛʦ ʥʝʫʜʘʯ. ʇʨʠʤʝʨʥʦ ʥʘ ʪʝʭ ʞʝ ʧʦʟʠʮʠʷʭ ʩʪʦʷʣ ʇʨʝʩʪʦʥ ɹʠʨʥ, ʛʣʘʚʥʳʡ ʶʨʠʩʢʦʥʩʫʣʴʪ ʢʦʤʧʘʥʠʠ 

Eris Ltd, ʧʦʟʞʝ ʧʝʨʝʠʤʝʥʦʚʘʥʥʦʡ ʚ Monax. ʂʦʤʧʘʥʠʷ ʨʘʟʨʘʙʘʪʳʚʘʣʘ ʟʘʢʨʳʪʳʝ ʙʣʦʢʯʝʡʥʳ ʜʣʷ 

ʙʘʥʢʦʚ ʠ ʧʨʦʯʠʭ ʦʨʛʘʥʠʟʘʮʠʡ. ʂʦʛʜʘ ɹʠʨʥ ʚ ʩʦʮʩʝʪʷʭ ʥʝ ʚʳʨʘʞʘʣ ʩʚʦʠ ʚʝʩʴʤʘ ʧʝʩʪʨʳʝ 

ʧʦʣʠʪʠʯʝʩʢʠʝ ʚʟʛʣʷʜʳ ð ʚ ʧʦʜʜʝʨʞʢʫ ʊʨʘʤʧʘ, ʧʨʦʪʠʚ ʚʳʭʦʜʘ ɹʨʠʪʘʥʠʠ ʠʟ ɽʉ, ʟʘ ɺʪʦʨʫʶ 

ʧʦʧʨʘʚʢʫ, ʟʘ ʢʨʠʧʪʦʛʨʘʬʠʶ, ʧʨʦʪʠʚ ʦʪʢʨʳʪʦʛʦ ʇʆ, ð ʦʥ ʧʦ ʦʙʳʢʥʦʚʝʥʠʶ ʚʳʩʤʝʠʚʘʣ ʬʘʥʘʪʦʚ 

ʙʠʪʢʦʠʥʘ. ɼʣʷ ʉʫʦʥʩʦʥʘ, ɹʝʨʥʘ ʠ ʠʭ ʝʜʠʥʦʤʳʰʣʝʥʥʠʢʦʚ ʨʘʩʢʦʣ ʠ ʭʘʦʩ ʚ ʣʘʛʝʨʝ ɹʠʪʢʦʠʥʘ ʩʪʘʣʠ 

ʥʘʩʪʦʷʱʠʤ ʧʨʘʟʜʥʠʢʦʤ. 

ʆʜʥʘʢʦ ʚʩʝ ʠʭ ʥʘʩʤʝʰʢʠ ʥʘʜ ʙʠʪʢʦʠʥʦʤ ʤʦʞʥʦ ʙʳʣʦ ʘʜʨʝʩʦʚʘʪʴ ʠ ʠʤ ʩʘʤʠʤ. ʍʦʪʴ 

ʢʦʥʩʦʨʮʠʫʤ ʥʘ ʙʘʟʝ R3 ʠ ʟʘʨʘʙʦʪʘʣ ʦʯʢʠ ʚ ʩʬʝʨʝ ʚʳʩʦʢʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʥʘʥʷʚ ʍʠʨʥʘ, 

ɻʝʥʜʘʣ-ɹʨʘʫʥʘ ʠ ɻʨʠʛʛʘ, ʩʘʤʦ ʝʛʦ ʨʫʢʦʚʦʜʩʪʚʦ ʙʫʢʚʘʣʴʥʦ ʧʨʦʩʠʣʦʩʴ ʥʘ ʢʘʨʠʢʘʪʫʨʫ ʩ ʧʦʜʧʠʩʴʶ: 

çʂʣʫʙ ʩʪʘʨʦʞʠʣʦʚ ʋʦʣʣ-ʩʪʨʠʪè. ɺʩʝ ʝʛʦ ʜʝʚʷʪʴ ʙʘʥʢʦʚ-ʦʩʥʦʚʘʪʝʣʝʡ ð Barclays, BBVA, 

ɸʚʩʪʨʘʣʠʡʩʢʠʡ ʙʘʥʢ ʉʦʜʨʫʞʝʩʪʚʘ, Credit Suisse, Goldman Sachs, J.P. Morgan, ʂʦʨʦʣʝʚʩʢʠʡ ʙʘʥʢ 

ʐʦʪʣʘʥʜʠʠ, State Street ʠ UBS (ʢʨʦʤʝ ʜʚʫʭ ð BBVɸ ʠ ɸʚʩʪʨʘʣʠʡʩʢʦʛʦ ʙʘʥʢʘ ʉʦʜʨʫʞʝʩʪʚʘ) ð 

ʬʠʛʫʨʠʨʦʚʘʣʠ ʚ ʩʧʠʩʢʝ ʉʦʚʝʪʘ ʧʦ ʬʠʥʘʥʩʦʚʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ 2016 ʛʦʜʘ ʢʘʢ ʛʣʦʙʘʣʴʥʳʝ 

ʩʠʩʪʝʤʦʦʙʨʘʟʫʶʱʠʝ ʙʘʥʢʠ. ʕʪʦ ʥʝ ʧʨʦʩʪʦ ʢʨʫʧʥʳʝ ʙʘʥʢʠ, ʯʴʷ ʥʝʧʦʤʝʨʥʦ ʨʘʟʜʫʪʘʷ ʦʪʯʝʪʥʦʩʪʴ 

ʦʧʘʩʥʘ ʜʣʷ ʚʥʫʪʨʝʥʥʝʛʦ ʨʳʥʢʘ ʠʭ ʩʪʨʘʥʳ; ʟʜʝʩʴ ʨʝʯʴ ʠʜʝʪ ʦʙ ʦʩʦʙʦʡ ʢʘʪʝʛʦʨʠʠ. ʂʨʝʜʠʪʥʳʝ 

ʧʦʨʪʬʝʣʠ ʵʪʠʭ ʙʘʥʢʦʚ ʥʘʩʪʦʣʴʢʦ ʚʝʣʠʢʠ, ʯʪʦ ʚ ʩʣʫʯʘʝ ʢʨʘʭʘ ʤʦʞʝʪ ʧʦʩʪʨʘʜʘʪʴ ʚʩʷ ʤʠʨʦʚʘʷ 

ʵʢʦʥʦʤʠʢʘ. ɸ ʚʝʜʴ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʫʞʝ ʩʪʦʣʢʥʫʣʠʩʴ ʩ ʤʥʦʛʦʤʠʣʣʠʦʥʥʳʤʠ ʰʪʨʘʬʘʤʠ. 

ʊʝʤ, ʢʪʦ ʚʥʠʤʘʪʝʣʴʥʦ ʩʣʝʜʠʪ ʟʘ ʨʘʟʚʠʪʠʝʤ ʬʠʥʘʥʩʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʵʪʦ ʟʥʘʢʦʤʦ. ʋʦʣʣ-ʩʪʨʠʪ 

ʥʝ ʚʧʝʨʚʳʝ ʧʨʠʩʚʘʠʚʘʝʪ ʪʝʭʥʠʯʝʩʢʠʝ ʥʦʚʠʥʢʠ, ʯʪʦʙʳ ʥʝʡʪʨʘʣʠʟʦʚʘʪʴ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʫʛʨʦʟʫ. 

ɺ ʢʦʥʮʝ 1990-ʭ ʧʦʷʚʣʝʥʠʝ ʵʣʝʢʪʨʦʥʥʳʭ ʩʠʩʪʝʤ ʜʣʷ ʪʦʨʛʦʚʣʠ ʚʘʣʶʪʦʡ, ʮʝʥʥʳʤʠ ʙʫʤʘʛʘʤʠ 

ʠ ʧʨʦʯʠʭ ʤʘʣʦʧʨʦʟʨʘʯʥʳʭ ʦʧʝʨʘʮʠʡ ʥʘ ʨʳʥʢʝ ʢʘʧʠʪʘʣʘ ʝʜʚʘ ʥʝ ʧʦʨʦʜʠʣʦ ʧʨʷʤʳʝ ʩʭʝʤʳ 

ʠʥʚʝʩʪʠʮʠʡ, ʢʦʪʦʨʳʝ ʙʳ ʧʦʢʦʥʯʠʣʠ ʩ ʧʦʩʨʝʜʥʠʯʝʩʢʦʡ ʨʦʣʴʶ ʙʘʥʢʠʨʦʚ. ʂʨʫʧʥʝʡʰʠʝ ʙʘʥʢʠ ʤʠʨʘ 

ʥʝʤʝʜʣʝʥʥʦ ʩʧʣʦʪʠʣʠʩʴ ʠ ʟʘʧʫʩʪʠʣʠ ʩʦʙʩʪʚʝʥʥʳʝ ʦʥʣʘʡʥ-ʙʠʨʞʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʘʥʢʦʚʩʢʠʝ 

ʢʦʥʪʨʘʢʪʳ ʧʦ ʧʨʦʜʘʞʝ ʘʢʮʠʡ, ʦʙʣʠʛʘʮʠʡ ʠ ʧʨʦʯʠʭ ʘʢʪʠʚʦʚ ʦʩʪʘʣʠʩʴ ʦʩʥʦʚʦʡ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ 

ʩʜʝʣʦʢ, ʘ ʩʘʤʠ ʙʘʥʢʠ ʩʦʭʨʘʥʠʣʠ ʧʨʠʚʠʣʝʛʠʨʦʚʘʥʥʦʝ ʧʦʣʦʞʝʥʠʝ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʜʠʢʪʦʚʘʪʴ ʮʝʥʳ. 

ʋ ʨʝʛʫʣʷʪʦʨʦʚ ʩʦ ʩʚʝʞʠʤʠ ʚʦʩʧʦʤʠʥʘʥʠʷʤʠ ʦ ʢʨʠʟʠʩʝ 2008 ʛʦʜʘ ʠʥʪʝʨʝʩ ʋʦʣʣ-ʩʪʨʠʪ ʢ 

ʧʨʠʚʘʪʥʳʤ ʟʘʢʨʳʪʳʤ ʙʣʦʢʯʝʡʥʘʤ ʪʦʞʝ ʚʳʟʚʘʣ ʨʷʜ ʦʧʘʩʝʥʠʡ. ʅʘ ʩʣʫʰʘʥʠʷʭ, ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ 

ʉʦʚʝʪʦʤ ʧʦ ʬʠʥʘʥʩʦʚʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ (ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʨʝʛʫʣʷʮʠʦʥʥʳʡ ʦʨʛʘʥ ʧʦʜ ʵʛʠʜʦʡ G-20), 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʮʝʥʪʨʦʙʘʥʢʦʚ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʢʦʤʠʩʩʠʡ ʧʦ ʮʝʥʥʳʤ ʙʫʤʘʛʘʤ ʧʦʧʳʪʘʣʠʩʴ 

ʚʳʷʩʥʠʪʴ, ʢʘʢʠʝ ʩʠʩʪʝʤʥʳʝ ʨʠʩʢʠ ʥʝʩʝʪ ʙʫʜʫʱʘʷ ʨʳʥʦʯʥʘʷ ʩʪʨʫʢʪʫʨʘ ʥʘ ʦʩʥʦʚʝ ʙʣʦʢʯʝʡʥʘ, 

ʤʦʞʝʪ ʣʠ ʦʥʘ ʩʧʨʦʚʦʮʠʨʦʚʘʪʴ ʬʠʥʘʥʩʦʚʫʶ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʨʝʛʫʣʷʪʦʨʳ ʚʧʦʣʥʝ 

ʫʶʪʥʦ ʩʝʙʷ ʯʫʚʩʪʚʦʚʘʣʠ ʚ ʟʥʘʢʦʤʦʡ ʢʦʤʧʘʥʠʠ ʠʟ ʛʣʘʚ ʢʦʥʩʦʨʮʠʫʤʘ R3. ʈʘʟʫʤʝʝʪʩʷ, ʠʤ 

ʧʨʠʚʳʯʥʝʝ ʨʘʙʦʪʘʪʴ ʩ ʙʘʥʢʠʨʘʤʠ, ʯʝʤ ʩ ʦʜʝʪʳʤʠ ʚ ʜʞʠʥʩʳ ʠ ʬʫʪʙʦʣʢʠ ʘʜʝʧʪʘʤʠ ʢʨʠʧʪʦʛʨʘʬʠʠ. 

ʉ ʜʨʫʛʦʡ ð ʩʘʤʘ ʤʳʩʣʴ ʦ ʪʦʤ, ʯʪʦ ʢʦʥʩʦʨʮʠʫʤ ʢʨʫʧʥʝʡʰʠʭ ʤʠʨʦʚʳʭ ʙʘʥʢʦʚ ʩʤʦʞʝʪ ʨʝʰʘʪʴ, ʢʪʦ 

ʠ ʢʘʢ ʙʫʜʝʪ ʜʦʧʫʱʝʥ ʢ ʝʜʠʥʦʤʫ (ʠ ʝʜʠʥʩʪʚʝʥʥʦʤʫ!) ʨʘʩʧʨʝʜʝʣʝʥʥʦʤʫ ʨʝʝʩʪʨʫ ʚʩʝʡ ʬʠʥʘʥʩʦʚʦʡ 

ʩʠʩʪʝʤʳ, ʥʝʟʘʤʝʜʣʠʪʝʣʴʥʦ ʚʳʟʚʘʣʘ ʚ ʧʘʤʷʪʠ ʜʘʚʥʠʝ ʩʪʨʘʭʠ. ʏʪʦ ʝʩʣʠ ʙʘʥʢʠ ʧʦʣʫʯʘʪ ʯʨʝʟʤʝʨʥʫʶ 

ʧʦʣʥʦʪʫ ʚʣʘʩʪʠ? ʏʪʦ ʝʩʣʠ ʚʥʦʚʴ ʧʨʠʜʝʪʩʷ ʧʨʠʙʝʛʥʫʪʴ ʢ ʥʝʧʦʧʫʣʷʨʥʳʤ ʤʝʨʘʤ ʠ ʩʧʘʩʘʪʴ ʠʭ ʟʘ ʩʯʝʪ 

ʥʘʣʦʛʦʧʣʘʪʝʣʴʱʠʢʦʚ? ɺʜʨʫʛ ʋʦʣʣ-ʩʪʨʠʪ ʩʥʦʚʘ ʚʳʩʪʨʦʠʪ ʩʠʩʪʝʤʫ, ʢʦʪʦʨʘʷ ʩʣʠʰʢʦʤ ʚʝʣʠʢʘ, 

ʯʪʦʙʳ ʧʦʟʚʦʣʠʪʴ ʩʝʙʝ ʨʫʭʥʫʪʴ? 

ʇʘʥʘʮʝʷ ʦʪ ʬʠʥʘʥʩʦʚʳʭ ʢʨʠʟʠʩʦʚ? 
ɼʘʚʘʡʪʝ ʧʦʩʤʦʪʨʠʤ ʧʨʘʚʜʝ ʚ ʛʣʘʟʘ: ʭʦʪʷ ʙʳʣʦ ʙʳ ʥʝʧʣʦʭʦ ʫʚʠʜʝʪʴ, ʢʘʢ çʩʪʘʨʠʯʢʠ 

ʩ ʋʦʣʣ-ʩʪʨʠʪè ʪʝʨʷʶʪ ʩʪʘʪʫʩ ʬʠʥʘʥʩʦʚʳʭ ʧʦʩʨʝʜʥʠʢʦʚ, ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ 

ʙʘʨʴʝʨʳ ʜʝʣʘʶʪ ʩʪʦʣʴ ʨʘʜʠʢʘʣʴʥʳʝ ʧʝʨʝʤʝʥʳ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʳʤʠ. ʇʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʦʥʠ 

ʥʝʦʩʫʱʝʩʪʚʠʤʳ ʠʟʥʫʪʨʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʨʘʟʨʘʙʦʪʯʠʢʠ ʠʟ ʣʘʙʦʨʘʪʦʨʠʡ ʢʦʥʩʦʨʮʠʫʤʘ R3, ʘ ʪʘʢʞʝ 

ʚʭʦʜʷʱʠʭ ʚ ʥʝʛʦ ʙʘʥʢʦʚ ʠ ʙʣʦʢʯʝʡʥ-ʩʪʘʨʪʘʧʦʚ ʚʨʦʜʝ Digital Asset Holdings ʠ Symbiont ʧʦʨʦʡ 

ʙʫʢʚʘʣʴʥʦ ʪʚʦʨʷʪ ʯʫʜʝʩʘ ʚ ʧʦʧʳʪʢʝ ʦʪʣʘʜʠʪʴ ʥʘʰʫ ʧʝʨʝʛʨʫʞʝʥʥʫʶ ʬʠʥʘʥʩʦʚʫʶ ʩʠʩʪʝʤʫ. 

ɺ ʥʘʰʠ ʜʥʠ ʧʨʦʮʝʩʩ ʧʝʨʝʚʦʜʘ ʘʢʪʠʚʦʚ ʤʝʞʜʫ ʨʘʟʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʥʘʩʪʦʣʴʢʦ ʩʣʦʞʝʥ, ʯʪʦ 

ʧʨʠʭʦʜʠʪʩʷ ʧʨʠʙʝʛʘʪʴ ʢ ʫʩʣʫʛʘʤ ʩʧʝʮʠʘʣʴʥʦ ʩʦʟʜʘʥʥʳʭ ʧʦʩʨʝʜʥʠʢʦʚ: ʢʣʠʨʠʥʛʦʚʳʭ ʧʘʣʘʪ, 

ʨʘʩʯʝʪʥʳʭ ʘʛʝʥʪʩʪʚ, ʙʘʥʢʦʚ-ʢʦʨʨʝʩʧʦʥʜʝʥʪʦʚ, ʜʝʧʦʟʠʪʥʳʭ ʙʘʥʢʦʚ ʠ ʪ. ʧ. ʆʪʯʘʩʪʠ ʦʥʠ ʨʘʟʨʝʰʘʶʪ 

ʧʨʦʙʣʝʤʳ ʜʦʚʝʨʠʷ, ʦʜʥʘʢʦ ʦʥʠ ʞʝ ʫʚʝʣʠʯʠʚʘʶʪ ʚʨʝʤʷ ʦʧʝʨʘʮʠʡ, ʧʦʚʳʰʘʶʪ ʠʟʜʝʨʞʢʠ ʠ ʨʠʩʢ. 
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ʆʢʦʥʯʘʪʝʣʴʥʦʝ ʦʬʦʨʤʣʝʥʠʝ ʩʜʝʣʢʠ ʧʦ ʦʙʣʠʛʘʮʠʷʤ ʢʘʟʥʘʯʝʡʩʪʚʘ ʉʐɸ ʟʘʥʠʤʘʝʪ ʜʚʘ ʜʥʷ. ʅʘ 

ʦʬʦʨʤʣʝʥʠʝ ʩʠʥʜʠʮʠʨʦʚʘʥʥʦʛʦ ʟʘʡʤʘ ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʤʝʩʷʮ. ʇʨʦʮʝʩʩ ʥʝʨʝʜʢʦ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʦʰʠʙʢʘʤʠ ʠ ʩʙʦʷʤʠ. ʏʪʦ ʝʱʝ ʚʘʞʥʝʝ, ʟʘʜʝʨʞʢʠ ʚ ʦʬʦʨʤʣʝʥʠʠ ʧʘʨʘʣʠʟʫʶʪ 

ʪʨʠʣʣʠʦʥʳ ʜʦʣʣʘʨʦʚ ʢʘʧʠʪʘʣʘ, ʢʦʪʦʨʳʝ ʟʘʤʠʨʘʶʪ ʥʘ ʜʝʧʦʟʠʪʥʳʭ ʩʯʝʪʘʭ ʠʣʠ ʟʘʣʦʛʦʚʳʭ 

ʩʦʛʣʘʰʝʥʠʷʭ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʚʩʝ ʩʪʦʨʦʥʳ ʥʝ ʩʦʛʣʘʩʫʶʪ ʦʪʯʝʪʥʦʩʪʴ ʠ ʥʝ ʟʘʢʨʦʶʪ ʩʜʝʣʢʫ. ɹʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʘʷ, ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʚʳʩʚʦʙʦʜʠʣʘ ʙʳ ʵʪʠ ʘʢʪʠʚʳ ʠ ʦʙʝʩʧʝʯʠʣʘ ʤʦʱʥʳʡ 

ʧʨʠʪʦʢ ʩʨʝʜʩʪʚ ʥʘ ʤʠʨʦʚʳʝ ʨʳʥʢʠ. ɼʘ, ʙʘʥʢʠʨʳ ʦʙʦʛʘʪʠʣʠʩʴ ʙʳ ʝʱʝ ʙʦʣʴʰʝ, ʥʦ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʷʤ ʠ ʬʠʟʠʯʝʩʢʠʤ ʣʠʮʘʤ ʩʪʘʣʦ ʙʳ ʛʦʨʘʟʜʦ ʣʝʛʯʝ ʧʦʣʫʯʠʪʴ ʢʨʝʜʠʪ. ʊʝʦʨʝʪʠʯʝʩʢʠ 

ʨʘʩʧʨʝʜʝʣʝʥʥʳʡ ʨʝʝʩʪʨ ʢʦʤʧʘʥʠʠ R3 ʤʦʞʝʪ ʦʩʠʣʠʪʴ ʚʩʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʦʝ ʠ çʨʘʟʚʷʟʘʪʴè 

ʜʝʥʝʞʥʳʝ ʧʦʪʦʢʠ. 

ʉʢʦʨʦʩʪʴ ʦʬʦʨʤʣʝʥʠʷ ʩʜʝʣʦʢ ð ʚʘʞʥʳʡ ʬʘʢʪʦʨ ʬʠʥʘʥʩʦʚʦʛʦ ʢʨʠʟʠʩʘ, ʦʪʯʘʩʪʠ 

ʩʧʦʩʦʙʩʪʚʦʚʘʚʰʠʡ ʚʩʝʤʠʨʥʦʡ ʧʘʥʠʢʝ 2008 ʛʦʜʘ. ʆʪʩʫʪʩʪʚʠʝ ʛʘʨʘʥʪʠʡ ʪʦʛʦ, ʯʪʦ ʢʦʥʪʨʘʛʝʥʪ 

ʚʳʧʦʣʥʠʪ ʩʚʦʠ ʦʙʷʟʘʪʝʣʴʩʪʚʘ ʠ ʧʝʨʝʚʝʜʝʪ ʩʨʝʜʩʪʚʘ ʠʣʠ ʮʝʥʥʳʝ ʙʫʤʘʛʠ, ʚ ʣʶʙʳʝ ʚʨʝʤʝʥʘ 

ʟʘʩʪʘʚʣʷʝʪ ʠʥʚʝʩʪʦʨʦʚ ʧʨʠʟʘʜʫʤʘʪʴʩʷ. ʅʦ ʢʦʛʜʘ ʨʳʥʦʢ ʥʘʯʠʥʘʝʪ ʧʘʜʘʪʴ, ʘ ʩʪʨʘʭ ð ʧʝʨʝʩʠʣʠʚʘʪʴ 

ʞʘʞʜʫ ʥʘʞʠʚʳ, ʯʨʝʟʤʝʨʥʘʷ ʦʩʪʦʨʦʞʥʦʩʪʴ ʤʦʞʝʪ ʪʦʣʢʥʫʪʴ ʠʥʚʝʩʪʦʨʦʚ ʥʘ ʧʨʝʚʝʥʪʠʚʥʳʝ ʤʝʨʳ, 

ʢʦʪʦʨʳʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʟʘʧʫʩʪʷʪ ʧʦʨʦʯʥʳʡ ʢʨʫʛ ʫʥʠʯʪʦʞʝʥʠʷ ʢʘʧʠʪʘʣʘ. 

ʀʤʝʥʥʦ ʩʠʩʪʝʤʥʘʷ ʧʨʦʙʣʝʤʘ ʨʠʩʢʘ ʟʘʩʪʘʚʠʣʘ ɹʣʘʡʪ ʄʘʩʪʝʨʩ ð ʛʦʨʷʯʫʶ ʩʪʦʨʦʥʥʠʮʫ 

ʚʥʝʜʨʝʥʠʷ ʙʣʦʢʯʝʡʥʘ ʥʘ ʋʦʣʣ-ʩʪʨʠʪ ð ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ ʨʝʝʩʪʨʳ. 

ɺ 2014 ʛʦʜʫ ʄʘʩʪʝʨʩ ʚʦʟʛʣʘʚʠʣʘ ʢʦʤʧʘʥʠʶ Digital Asset Holdings, ʧʨʝʜʦʩʪʘʚʣʷʶʱʫʶ 

ʙʣʦʢʯʝʡʥ-ʧʣʘʪʬʦʨʤʳ ʜʣʷ ʚʥʫʪʨʠʙʘʥʢʦʚʩʢʠʭ ʦʧʝʨʘʮʠʡ. ʀʤʷ ʄʘʩʪʝʨʩ ʧʨʝʞʜʝ ʚʩʝʛʦ ʘʩʩʦʮʠʠʨʫʝʪʩʷ 

ʩ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʩʧʦʨʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʥʘʰʝʛʦ ʚʨʝʤʝʥʠ ð ʢʨʝʜʠʪʥʳʤ ʜʝʬʦʣʪʥʳʤ 

ʩʚʦʧʦʤ, ʠʣʠ ʂɼʉ. ʕʪʦ ʢʨʝʜʠʪʥʦʝ ʩʦʛʣʘʰʝʥʠʝ, ʧʨʠ ʢʦʪʦʨʦʤ çʧʦʢʫʧʘʪʝʣʴè ʫʧʣʘʯʠʚʘʝʪ ʨʘʟʦʚʳʝ 

ʠʣʠ ʨʝʛʫʣʷʨʥʳʝ ʚʟʥʦʩʳ çʧʨʦʜʘʚʮʫè, ʘ ʪʦʪ ʦʙʷʟʫʝʪʩʷ ʧʦʛʘʩʠʪʴ ʚʳʜʘʥʥʳʡ çʧʦʢʫʧʘʪʝʣʝʤè ʢʨʝʜʠʪ 

ʪʨʝʪʴʝʡ ʩʪʦʨʦʥʝ ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʦʥ ʥʝ ʙʫʜʝʪ ʧʦʛʘʰʝʥ ʩʘʤʠʤ ʜʦʣʞʥʠʢʦʤ (ʜʝʬʦʣʪ ʪʨʝʪʴʝʡ ʩʪʦʨʦʥʳ). 

ʈʘʙʦʪʘʷ ʚ ʢʦʤʘʥʜʝ ʙʘʥʢʘ J.P. Morgan, ʜʚʘʜʮʘʪʠʧʷʪʠʣʝʪʥʷʷ ɹʣʘʡʪ ʄʘʩʪʝʨʩ ʩʦʟʜʘʣʘ ʢʦʥʮʝʧʮʠʶ 

ʂɼʉ ʚ ʢʘʯʝʩʪʚʝ ʠʥʩʪʨʫʤʝʥʪʘ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʠʥʚʝʩʪʦʨʘʤ ʟʘʩʪʨʘʭʦʚʘʪʴ ʩʝʙʷ ʦʪ ʨʠʩʢʘ ʠ ʪʝʤ ʩʘʤʳʤ 

ʚʳʩʚʦʙʦʜʠʪʴ ʢʘʧʠʪʘʣ, ʧʨʝʞʜʝ ʟʘʨʝʟʝʨʚʠʨʦʚʘʥʥʳʡ ʜʣʷ ʝʛʦ ʧʦʢʨʳʪʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʜʨʫʛʠʝ 

ʠʥʚʝʩʪʦʨʳ, ʙʘʥʢʠ ʠ ʩʪʨʫʢʪʫʨʳ, ʚʳʧʫʩʢʘʶʱʠʝ ʂɼʉ, ʧʦʣʫʯʠʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʜʝʣʘʪʴ ʩʪʘʚʢʠ ʥʘ 

ʦʛʦʚʦʨʝʥʥʳʝ ʚ ʩʚʦʧʝ ʘʢʪʠʚʳ, ʥʝ ʙʫʜʫʯʠ ʧʨʠ ʵʪʦʤ ʠʭ ʬʘʢʪʠʯʝʩʢʠʤʠ ʦʙʣʘʜʘʪʝʣʷʤʠ. ʉʦʛʣʘʰʝʥʠʷ 

ʧʦʜʣʝʞʘʪ ʢʫʧʣʝ-ʧʨʦʜʘʞʝ, ʧʦʵʪʦʤʫ ʫʯʘʩʪʥʠʢʠ ʧʨʠ ʞʝʣʘʥʠʠ ʤʦʛʫʪ ʧʨʦʜʘʪʴ ʠʭ ʪʨʝʪʴʝʡ ʩʪʦʨʦʥʝ. 

ʊʘʢʘʷ ʩʠʩʪʝʤʘ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʣʘ ʣʠʢʚʠʜʥʦʩʪʴ ʠ ʫʧʨʦʩʪʠʣʘ ʨʘʙʦʪʫ ʢʨʝʜʠʪʥʦʛʦ ʨʳʥʢʘ, 

ʠ ʨʳʥʦʢ ʩʘʤʠʭ ʩʚʦʧʦʚ ʩʪʨʝʤʠʪʝʣʴʥʦ ʚʳʨʦʩ, ʜʦʩʪʠʛʥʫʚ ʢ ʤʦʤʝʥʪʫ ʢʨʠʟʠʩʘ ʠʭ ʦʙʱʝʡ ʥʦʤʠʥʘʣʴʥʦʡ 

ʩʪʦʠʤʦʩʪʠ ʚ 600 ʪʨʠʣʣʠʦʥʦʚ ʜʦʣʣʘʨʦʚ. ʇʨʦʙʣʝʤʘ, ʧʦ ʩʣʦʚʘʤ ʬʠʥʘʥʩʦʚʦʛʦ ʘʥʘʣʠʪʠʢʘ ʄʘʡʢʣʘ 

ʃʴʶʠʩʘ, ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʪʦʤ, ʯʪʦ ʥʠʢʪʦ ʥʝ ʧʨʝʜʩʪʘʚʣʷʣ, ʢʘʢ ʨʠʩʢ, ʩʚʷʟʘʥʥʳʡ ʩ ʦʙʷʟʘʪʝʣʴʩʪʚʘʤʠ 

ʧʝʨʝʜ ʦʜʥʦʡ ʠʟ ʩʪʦʨʦʥ, ʧʦʚʣʠʷʝʪ ʥʘ ʝʝ ʩʧʦʩʦʙʥʦʩʪʴ ʨʘʩʧʣʘʯʠʚʘʪʴʩʷ ʩ ʜʨʫʛʠʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ 

ʠ ʪ. ʜ. [5]. ʉʜʝʣʢʠ ʧʦ ʩʚʦʧʘʤ ʧʨʦʚʦʜʠʣʠʩʴ ʬʘʢʪʠʯʝʩʢʠ çʤʠʤʦ ʢʘʩʩʳè ð ʥʝ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʥʘ 

ʦʬʠʮʠʘʣʴʥʳʭ ʙʠʨʞʘʭ ʠ ʧʦʯʪʠ ʥʠʢʘʢ ʥʝ ʨʝʛʫʣʠʨʦʚʘʣʠʩʴ. ʀʭ ʥʝʚʦʟʤʦʞʥʦ ʙʳʣʦ ʦʪʩʣʝʜʠʪʴ. ʂʦʛʜʘ 

ʢʨʠʟʠʩ ʥʘʙʨʘʣ ʦʙʦʨʦʪʳ, ʵʪʦʪ ʛʠʛʘʥʪʩʢʠʡ, ʜʦʥʝʣʴʟʷ ʟʘʧʫʪʘʥʥʳʡ ʢʣʫʙʦʢ ʦʙʷʟʘʪʝʣʴʩʪʚ ʩʪʘʣ 

ʧʨʠʯʠʥʦʡ ʚʩʝʦʙʱʝʡ ʪʨʝʚʦʛʠ, ʧʦʜʪʚʝʨʞʜʘʶʱʝʡ ʧʨʝʜʩʢʘʟʘʥʠʝ ʋʦʨʨʝʥʘ ɹʘʬʬʝʪʘ, ʢʦʪʦʨʳʡ ʝʱʝ 

ʚ 2002 ʛʦʜʫ ʥʘʟʚʘʣ ʩʚʦʧʳ çʬʠʥʘʥʩʦʚʳʤ ʦʨʫʞʠʝʤ ʤʘʩʩʦʚʦʛʦ ʧʦʨʘʞʝʥʠʷè [6]. ɺʧʦʣʥʝ 

ʧʨʝʜʩʢʘʟʫʝʤʦʝ ʦʙʨʫʰʝʥʠʝ ʂɼʉ ʧʦʩʪʘʚʠʣʦ ʧʦʜ ʚʦʧʨʦʩ ʧʣʘʪʝʞʝʩʧʦʩʦʙʥʦʩʪʴ ʤʥʦʛʠʭ ʙʘʥʢʦʚ. 

ʈʳʥʢʠ ʟʘʚʦʣʥʦʚʘʣʠʩʴ ʥʝ ʪʦʣʴʢʦ ʠʟ-ʟʘ ʨʠʩʢʘ ʜʝʬʦʣʪʘ ʧʦ ʩʦʤʥʠʪʝʣʴʥʳʤ ʠʧʦʪʝʯʥʳʤ ʢʨʝʜʠʪʘʤ, ʥʦ ʠ 

ʧʦ ʧʦʚʦʜʫ ʙʦʣʝʝ ʛʣʦʙʘʣʴʥʦʡ ʧʨʦʙʣʝʤʳ ð ʠʩʧʦʣʥʝʥʠʷ ʧʝʨʝʢʨʝʩʪʥʳʭ ʦʙʷʟʘʪʝʣʴʩʪʚ. ɹʘʥʢʠ, 

ʩʦʤʥʝʚʘʶʱʠʝʩʷ ʚ ʧʣʘʪʝʞʝʩʧʦʩʦʙʥʦʩʪʠ ʧʘʨʪʥʝʨʦʚ, ʥʘʯʘʣʠ ʚʳʚʦʜʠʪʴ ʢʨʝʜʠʪʥʳʝ ʩʨʝʜʩʪʚʘ ʩ ʨʳʥʢʘ. 

ʇʘʥʠʢʘ ʥʘʨʘʩʪʘʣʘ ʢʘʢ ʩʥʝʞʥʳʡ ʢʦʤ, ʠ, ʯʪʦʙʳ ʝʝ ʦʙʫʟʜʘʪʴ, ʧʦʪʨʝʙʦʚʘʣʠʩʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ 

ʛʘʨʘʥʪʠʠ, ʜʦʪʘʮʠʠ, ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʵʤʠʩʩʠʷ ʜʝʥʝʛ. ɺ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ ʩʧʘʩʠʪʝʣʴʥʳʝ ʤʝʨʳ 

ʦʙʦʰʣʠʩʴ ʚ ʜʝʩʷʪʢʠ ʪʨʠʣʣʠʦʥʦʚ ʜʦʣʣʘʨʦʚ. 

ʉʦʟʜʘʪʝʣʠ ʂɼʉ ʥʝ ʧʨʝʜʚʠʜʝʣʠ ʧʦʜʦʙʥʦʛʦ ʠʩʭʦʜʘ ð ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʦʪʦʤʫ, ʯʪʦ ʢ ʥʝʤʫ 

ʧʨʠʚʝʣʠ ʥʝ ʠʟʲʷʥʳ ʚ ʩʘʤʠʭ ʢʦʥʪʨʘʢʪʘʭ, ʘ ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʧʨʦʟʨʘʯʥʦʩʪʴ ʨʳʥʢʘ. ʀʤʝʥʥʦ ʧʦʩʣʝ 

ʢʨʠʟʠʩʘ ɹʣʘʡʪ ʄʘʩʪʝʨʩ ʦʙʨʘʪʠʣʘ ʚʥʠʤʘʥʠʝ ʥʘ ʪʝʭʥʦʣʦʛʠʶ ʙʣʦʢʯʝʡʥ, ʧʦʟʚʦʣʷʶʱʫʶ ʦʪʩʣʝʜʠʪʴ 

ʢʘʞʜʫʶ ʪʨʘʥʟʘʢʮʠʶ ʥʘ ʣʶʙʦʤ ʨʳʥʢʝ, ʠ ʟʘʜʘʣʘʩʴ ʚʦʧʨʦʩʦʤ: ʘ ʝʩʣʠ ʙʳ ʚ 2008 ʛʦʜʫ ʩʫʱʝʩʪʚʦʚʘʣʘ 

ʧʦʜʦʙʥʘʷ ʩʠʩʪʝʤʘ, ʫʜʘʣʦʩʴ ʙʳ ʠʟʙʝʞʘʪʴ ʛʣʦʙʘʣʴʥʦʛʦ ʢʨʠʟʠʩʘ? çʗ ʧʦʯʫʚʩʪʚʦʚʘʣʘ ʩʝʙʷ 

ʅʴʶʪʦʥʦʤ ð ʢʘʢ ʙʫʜʪʦ ʤʝʥʷ ʫʜʘʨʠʣʦ ʷʙʣʦʢʦʤ ʧʦ ʛʦʣʦʚʝè, ð ʚʩʧʦʤʠʥʘʝʪ ʄʘʩʪʝʨʩ [7]. ʆʥʘ 

ʚʥʝʟʘʧʥʦ ʦʩʦʟʥʘʣʘ, ʯʪʦ çʦʙʱʝʜʦʩʪʫʧʥʳʡ, ʟʘʱʠʱʝʥʥʳʡ ʠ ʥʝʠʟʤʝʥʷʝʤʳʡ ʨʝʝʩʪʨ ʥʝ ʧʨʦʩʪʦ 
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ʫʤʝʥʴʰʘʝʪ ʧʨʦʚʦʣʦʯʢʠ, ʨʠʩʢʠ ʠ ʠʟʜʝʨʞʢʠ, ʥʦ ʠ ʜʘʝʪ ʤʛʥʦʚʝʥʥʳʡ ʜʦʩʪʫʧ ʢ ʩʠʩʪʝʤʥʦ ʟʥʘʯʠʤʦʡ 

ʠʥʬʦʨʤʘʮʠʠè. 

çɺ ʧʦʩʪʢʨʠʟʠʩʥʦʤ ʤʠʨʝ, ð ʫʪʚʝʨʞʜʘʝʪ ʄʘʩʪʝʨʩ, ð ʦʪ ʨʝʰʝʥʠʷ ʧʦʜʦʙʥʳʭ ʧʨʦʙʣʝʤ ʟʘʚʠʩʠʪ 

ʚʳʞʠʚʘʥʠʝ ʠʥʜʫʩʪʨʠʠ ʬʠʥʘʥʩʦʚʳʭ ʫʩʣʫʛ. ʗ ʧʦʯʪʠ ʪʨʠʜʮʘʪʴ ʣʝʪ ʧʨʦʨʘʙʦʪʘʣʘ ʥʘ ʬʠʥʘʥʩʦʚʦʤ 

ʨʳʥʢʝ ʠ ʠʤʝʣʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʨʘʟʤʳʩʣʠʪʴ ʦʙ ʫʧʨʘʚʣʝʥʠʠ, ʩʪʨʫʢʪʫʨʝ ʠ ʨʠʩʢʘʭ. ɺ ʪʝʭʥʦʣʦʛʠʠ 

ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʨʝʝʩʪʨʘ ʤʥʝ ʚʠʜʠʪʩʷ ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʤʦʱʴ, ʢʦʪʦʨʘʷ ʠ ʟʘʩʪʘʚʠʣʘ ʤʝʥʷ ʩʤʝʥʠʪʴ 

ʛʠʛʘʥʪʩʢʠʡ ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʙʘʥʢ ʥʘ ʥʝʙʦʣʴʰʦʡ ʩʪʘʨʪʘʧ. ʗ ʩʜʝʣʘʣʘ ʵʪʦ ʚ ʥʘʜʝʞʜʝ ʠʟʤʝʥʠʪʴ ʤʠʨ, 

ʢ ʢʦʪʦʨʦʤʫ ʤʳ ʧʨʠʚʳʢʣʠè. 

ʋʞʝ ʩʘʤ ʬʘʢʪ ʪʦʛʦ, ʯʪʦ ʩʧʝʮʠʘʣʠʩʪʳ ʫʨʦʚʥʷ ʄʘʩʪʝʨʩ ʠ ʨʘʟʨʘʙʦʪʯʠʢʦʚ R3 ʦʙʨʘʪʠʣʠʩʴ ʢ 

ʥʝʜʦʩʪʘʪʢʘʤ ʬʠʥʘʥʩʦʚʦʡ ʩʠʩʪʝʤʳ, ʯʨʝʟʚʳʯʘʡʥʦ ʚʘʞʝʥ. ʂʘʢ ʤʳ ʦʪʤʝʯʘʣʠ, ʦʪʢʨʳʪʳʝ ʠ ʟʘʢʨʳʪʳʝ 

ʙʣʦʢʯʝʡʥʳ ʧʦʤʦʛʘʶʪ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ ʩʦʮʠʘʣʴʥʦʛʦ ʜʦʚʝʨʠʷ. ɸ ʚʝʜʴ ʠʤʝʥʥʦ ʦʥʘ ʧʨʠʚʦʜʠʪ ʢ 

ʩʠʩʪʝʤʥʦʤʫ ʦʙʨʫʰʝʥʠʶ ʨʳʥʢʦʚ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʨʝʯʴ ʠʜʝʪ ʦ ʥʝʜʦʩʪʘʪʢʝ ʚʟʘʠʤʥʦʛʦ ʜʦʚʝʨʠʷ ʚʦ 

ʚʥʫʪʨʠʙʘʥʢʦʚʩʢʠʭ ʩʪʨʫʢʪʫʨʘʭ ʠ ʤʝʞʜʫ ʬʠʥʘʥʩʦʚʳʤʠ ʫʯʨʝʞʜʝʥʠʷʤʠ. ʆʜʥʘʢʦ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʚ ʧʦʠʩʢʘʭ ʨʝʰʝʥʠʷ ʥʳʥʝʰʥʠʝ ʨʘʟʨʘʙʦʪʯʠʢʠ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʩʠʩʪʝʤ ʦʪʦʙʨʘʣʠ ʪʝ ʩʚʦʡʩʪʚʘ 

ʠʟʦʙʨʝʪʝʥʠʷ ʅʘʢʘʤʦʪʦ, ʢʦʪʦʨʳʝ ʤʝʥʴʰʝ ʚʩʝʛʦ ʫʛʨʦʞʘʶʪ ʩʪʘʪʫʩʫ ʢʨʫʧʥʳʭ ʬʠʥʘʥʩʠʩʪʦʚ 

(ʥʘʧʨʠʤʝʨ, ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʫʶ ʟʘʱʠʪʫ), ʠ ʦʪʢʘʟʘʣʠʩʴ ʦʪ ʙʦʣʝʝ ʨʘʜʠʢʘʣʴʥʳʭ ʠ, ʧʦʞʘʣʫʡ, ʙʦʣʝʝ 

ʮʝʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ, ð ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʦʪ ʦʙʱʝʜʦʩʪʫʧʥʦʡ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ 

ʢʦʥʩʝʥʩʫʩʘ. 

ʂʦʥʝʯʥʦ, ʨʘʟʨʘʙʦʪʯʠʢʠ, ʥʘʥʷʪʳʝ ʢʨʫʧʥʳʤʠ ʙʘʥʢʘʤʠ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʜʦʣʞʥʳ ʦʙʩʣʫʞʠʚʘʪʴ 

ʪʨʘʜʠʮʠʦʥʥʳʝ ʬʠʥʘʥʩʦʚʳʝ ʠʥʩʪʠʪʫʪʳ. ʇʦʵʪʦʤʫ ʠʭ ʥʝʣʴʟʷ ʚʠʥʠʪʴ ʟʘ ʦʪʢʘʟ ʦʪ ʨʝʚʦʣʶʮʠʦʥʥʦʛʦ 

ʧʦʜʭʦʜʘ ʢ ʜʝʮʝʥʪʨʘʣʠʟʘʮʠʠ, ʧʨʠʩʫʱʝʛʦ ɹʠʪʢʦʠʥʫ. ɼʘ ʠ ʧʨʦʙʣʝʤʘ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʩʝʪʠ 

ʚʳʟʳʚʘʝʪ ʩʝʨʴʝʟʥʳʝ ʦʧʘʩʝʥʠʷ. ʅʘʧʨʠʤʝʨ, ɼʝʧʦʟʠʪʘʨʥʘʷ ʪʨʘʩʪʦʚʘʷ ʠ ʢʣʠʨʠʥʛʦʚʘʷ ʢʦʨʧʦʨʘʮʠʷ 

(DTCC), ʢʦʪʦʨʘʷ ʧʨʦʚʦʜʠʪ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʩʜʝʣʦʢ ʧʦ ʘʤʝʨʠʢʘʥʩʢʠʤ ʮʝʥʥʳʤ ʙʫʤʘʛʘʤ, 

ʦʙʨʘʙʘʪʳʚʘʝʪ 10 ʪʳʩʷʯ ʪʨʘʥʟʘʢʮʠʡ ʚ ʩʝʢʫʥʜʫ. ɹʠʪʢʦʠʥ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʤʦʞʝʪ ʦʙʨʘʙʦʪʘʪʴ 

ʪʦʣʴʢʦ ʩʝʤʴ. ʀ ʢʘʢ ʙʳ ʭʦʨʦʰʦ ʥʠ ʟʘʨʝʢʦʤʝʥʜʦʚʘʣʘ ʩʝʙʷ ʩʠʩʪʝʤʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ɹʠʪʢʦʠʥʘ, ʥʝʣʴʟʷ 

ʛʘʨʘʥʪʠʨʦʚʘʪʴ, ʯʪʦ ʤʠʣʣʠʦʥʥʳʝ ʠʟʜʝʨʞʢʠ ʥʘ ʤʘʡʥʠʥʛ ʦʩʪʘʥʦʚʷʪ ʟʣʦʫʤʳʰʣʝʥʥʠʢʦʚ, ʝʩʣʠ ʥʘ ʢʦʥʫ 

ʙʫʜʫʪ ʩʪʦʷʪʴ ʤʠʣʣʠʘʨʜʳ ʜʦʣʣʘʨʦʚ ʚ ʮʝʥʥʳʭ ʙʫʤʘʛʘʭ. ɺʦʟʤʦʞʥʦ, ʩʘʤ ʨʳʥʦʢ ʧʦʜʥʠʤʝʪ ʮʝʥʳ ʥʘ 

ʢʨʠʧʪʦʚʘʣʶʪʫ ʠ ʝʝ ʜʦʙʳʯʫ, ʪʝʤ ʩʘʤʳʤ ʫʩʪʘʥʘʚʣʠʚʘʷ ʥʦʚʳʝ, ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʧʨʝʛʨʘʜʳ ʜʣʷ 

ʤʦʰʝʥʥʠʢʦʚ. ʅʦ ʵʪʦʛʦ ʤʦʞʝʪ ʠ ʥʝ ʧʨʦʠʟʦʡʪʠ. ɺ ʣʶʙʦʤ ʩʣʫʯʘʝ ʪʘʢʦʡ ʫʨʦʚʝʥʴ ʨʠʩʢʘ ʥʝʜʦʧʫʩʪʠʤ 

ʜʣʷ ʢʣʠʝʥʪʦʚ R3 ʠ Digital Asset ð ʙʘʥʢʦʚ, ʫʧʨʘʚʣʷʶʱʠʭ ʧʝʥʩʠʦʥʥʳʤʠ ʠ ʟʘʨʧʣʘʪʥʳʤʠ ʬʦʥʜʘʤʠ, 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʮʝʥʥʳʤʠ ʙʫʤʘʛʘʤʠ ʠ ʪ. ʧ. ɺ ʩʚʦʝʤ ʥʳʥʝʰʥʝʤ ʩʦʩʪʦʷʥʠʠ ð ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ 

ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʪʘʢʠʝ ʧʨʦʪʦʢʦʣʳ, ʢʘʢ Lightning, ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʧʦʚʳʩʷʪ ʧʨʦʧʫʩʢʥʫʶ 

ʩʧʦʩʦʙʥʦʩʪʴ ð ɹʠʪʢʦʠʥ ʜʘʞʝ ʙʣʠʟʢʦ ʥʝ ʛʦʪʦʚ ʦʙʩʣʫʞʠʚʘʪʴ ʚʥʫʪʨʝʥʥʠʝ ʪʨʘʥʟʘʢʮʠʠ ʋʦʣʣ-ʩʪʨʠʪ. 

ʅʝʣʴʟʷ ʟʘʙʳʚʘʪʴ ʠ ʦ ʶʨʠʜʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤʘʭ. ʅʘʫʯʥʳʡ ʜʠʨʝʢʪʦʨ ʣʘʙʦʨʘʪʦʨʠʡ R3 ʊʠʤ 

ʉʫʦʥʩʦʥ ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʩʘʤʘ ʚʦʟʤʦʞʥʦʩʪʴ çʘʪʘʢʠ 51 ʧʨʦʮʝʥʪè, ʪʦ ʝʩʪʴ ʩʮʝʥʘʨʠʡ, ʧʨʠ ʢʦʪʦʨʦʤ 

ʦʜʠʥ ʤʘʡʥʝʨ ʟʘʭʚʘʪʳʚʘʝʪ 51 ʧʨʦʮʝʥʪ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʦʱʥʦʩʪʝʡ ʩʝʪʠ ʠ ʠʟʤʝʥʷʝʪ ʨʝʝʩʪʨ ʚ 

ʧʨʝʩʪʫʧʥʳʭ ʮʝʣʷʭ, ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚ ʢʨʠʧʪʦʚʘʣʶʪʥʳʭ ʦʧʝʨʘʮʠʷʭ ʚ ʧʨʠʥʮʠʧʝ ʥʝ ʙʳʚʘʝʪ 

çʦʢʦʥʯʘʪʝʣʴʥʳʭ ʨʘʩʯʝʪʦʚè [8]. ɸ ʥʘ ʪʘʢʦʝ ʩʦʩʪʦʷʥʠʝ ʚʝʯʥʦʡ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʶʨʠʩʪʳ 

ʋʦʣʣ-ʩʪʨʠʪ ʥʝ ʩʦʛʣʘʩʷʪʩʷ ʥʠʢʦʛʜʘ. ʄʦʞʥʦ, ʢʦʥʝʯʥʦ, ʚʦʟʨʘʟʠʪʴ, ʯʪʦ ʜʦʪʘʮʠʠ ʠ ʧʨʦʯʠʝ 

ʩʧʘʩʠʪʝʣʴʥʳʝ ʤʝʨʳ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʙʘʥʢʠ ʬʘʢʪʠʯʝʩʢʠ ʦʪʤʝʥʠʣʠ ʩʦʙʩʪʚʝʥʥʳʝ ʧʦʪʝʨʠ 

ʚʦ ʚʨʝʤʷ ʢʨʠʟʠʩʘ, ʣʠʰʘʶʪ ʩʤʳʩʣʘ ʚʩʷʢʠʡ ʨʘʟʛʦʚʦʨ ʦʙ çʦʢʦʥʯʘʪʝʣʴʥʦʩʪʠè. ɼʘ, ʨʝʝʩʪʨ ɹʠʪʢʦʠʥʘ 

ʥʘʤʥʦʛʦ ʧʨʦʟʨʘʯʥʝʝ ʠ ʥʘʜʝʞʥʝʝ ʙʫʭʛʘʣʪʝʨʠʠ ʋʦʣʣ-ʩʪʨʠʪ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʟʘʤʝʯʘʥʠʷ ʉʫʦʥʩʦʥʘ 

ʚʩʪʨʝʪʠʣʠ ʞʠʚʦʡ ʦʪʢʣʠʢ ʩʨʝʜʠ ʙʘʥʢʠʨʦʚ. ɺ ʢʦʥʮʝ ʢʦʥʮʦʚ, ʦʥʠ ʫʩʣʳʰʘʣʠ ʠʤʝʥʥʦ ʪʦ, ʯʪʦ ʭʦʪʝʣʠ 

ʫʩʣʳʰʘʪʴ. 

ʉ ʧʦʤʦʱʴʶ ʪʘʢʦʡ ʣʦʛʠʢʠ ð ʪʦ ʝʩʪʴ ʠʛʥʦʨʠʨʫʷ ʩʘʤʫ ʧʨʦʙʣʝʤʫ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ 

ʧʦʩʨʝʜʥʠʯʝʩʪʚʘ, ʢʦʪʦʨʘʷ ʠ ʜʦʚʝʣʘ ʬʠʥʘʥʩʦʚʫʶ ʩʠʩʪʝʤʫ ʜʦ ʢʨʠʟʠʩʘ, ð ʙʘʥʢʠʨʳ ʩʤʦʛʣʠ ʧʨʠʥʷʪʴ 

ʧʨʠʚʘʪʥʳʡ ʨʝʝʩʪʨ ʢʘʢ (ʫʩʣʦʚʥʦ) ʠʜʝʘʣʴʥʫʶ ʘʣʴʪʝʨʥʘʪʠʚʫ ʥʝʜʦʨʘʙʦʪʘʥʥʳʤ, ʪʝʭʥʠʯʝʩʢʠ 

ʥʝʩʦʚʝʨʰʝʥʥʳʤ ʦʪʢʨʳʪʳʤ ʙʣʦʢʯʝʡʥʘʤ. ɺ ʩʠʩʪʝʤʝ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤ ʧʨʘʚʦʤ ʜʦʩʪʫʧʘ ʫ ʚʩʝʭ 

ʫʯʘʩʪʥʠʢʦʚ ʝʩʪʴ ʩʪʠʤʫʣ ʧʦʜʪʚʝʨʞʜʘʪʴ ʠ ʚʳʚʝʨʷʪʴ ʝʜʠʥʳʡ ʨʝʝʩʪʨ, ʧʦʩʢʦʣʴʢʫ ʵʪʦ ʩʣʫʞʠʪ 

ʠʭ ʦʙʱʠʤ ʠʥʪʝʨʝʩʘʤ. ʆʥʠ ʥʝ ʩʦʩʪʷʟʘʶʪʩʷ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʟʘ ʢʨʠʧʪʦʚʘʣʶʪʫ, ʧʦʵʪʦʤʫ ʥʝ ʥʫʞʜʘʶʪʩʷ 

ʚ ʵʥʝʨʛʦʝʤʢʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʚ ʜʫʭʝ ɹʠʪʢʦʠʥʘ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʟʘʢʨʳʪʦʡ ʩʠʩʪʝʤʝ 

ʥʝ ʚʦʟʥʠʢʥʝʪ ʧʦʣʠʪʠʯʝʩʢʠʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ, ʢʦʪʦʨʳʝ ʧʨʠʭʦʜʠʪʩʷ ʨʝʰʘʪʴ ʧʨʠ 

ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʠ ʦʪʢʨʳʪʦʛʦ ʨʝʝʩʪʨʘ. ɺʝʜʴ ʟʜʝʩʴ ʥʝ ʥʫʞʥʦ ʧʨʠʚʦʜʠʪʴ ʢ ʢʦʥʩʝʥʩʫʩʫ ʘʤʦʨʬʥʦʝ 

ʠʥʪʝʨʥʘʮʠʦʥʘʣʴʥʦʝ ʩʦʦʙʱʝʩʪʚʦ ʠʟ ʪʳʩʷʯ ʘʥʦʥʠʤʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ; ʣʶʙʦʝ ʧʨʝʜʣʦʞʝʥʥʦʝ 

ʥʦʚʰʝʩʪʚʦ ʦʙʩʫʞʜʘʝʪ ʥʝʙʦʣʴʰʘʷ ʢʦʤʠʩʩʠʷ ʠʟ ʟʥʘʢʦʤʳʭ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʩʧʝʮʠʘʣʠʩʪʦʚ. 
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ʉʦʙʩʪʚʝʥʥʦ, ʩʫʪʴ ʧʨʦʙʣʝʤʳ ʢʨʦʝʪʩʷ ʚ ʵʪʦʤ ʧʦʩʣʝʜʥʝʤ ʧʫʥʢʪʝ: ʤʘʣʝʥʴʢʘʷ ʛʨʫʧʧʘ ʠʟʙʨʘʥʥʳʭ 

ʨʝʰʘʝʪ, ʯʪʦ ʜʝʣʘʪʴ, ʘ ʯʪʦ ʥʝʪ. ɿʘʢʨʳʪʘʷ ʩʠʩʪʝʤʘ ʚʦ ʛʣʘʚʝ ʩ ʙʘʥʢʠʨʘʤʠ ʙʫʜʝʪ ʦʙʩʣʫʞʠʚʘʪʴ 

ʠʥʪʝʨʝʩʳ ʪʝʭ ʩʘʤʳʭ ʩʪʨʫʢʪʫʨ, ʢʦʪʦʨʳʝ ʫʞʝ ʢʦʥʪʨʦʣʠʨʫʶʪ ʬʠʥʘʥʩʦʚʳʡ ʤʠʨ ʠ ʥʝʩʫʪ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʩʠʩʪʝʤʥʳʝ ʨʠʩʢʠ, ʚʭʦʜʥʳʝ ʙʘʨʴʝʨʳ ʠ ʧʦʣʠʪʠʯʝʩʢʠʝ ʢʨʠʟʠʩʳ, ʪʦ ʝʩʪʴ ʚʩʝ ʪʦ, 

ʩ ʯʝʤ ʙʦʨʶʪʩʷ ʩʪʦʨʦʥʥʠʢʠ ʢʨʠʧʪʦʚʘʣʶʪʳ. ɽʩʪʴ ʦʩʥʦʚʘʥʠʷ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʚʥʝʜʨʝʥʠʝ ʟʘʢʨʳʪʳʭ 

ʨʝʝʩʪʨʦʚ ʚ ʙʘʥʢʦʚʩʢʦʝ ʜʝʣʦ ʧʨʦʩʪʦ ʚʝʨʥʝʪ ʥʘʩ ʚ 2008 ʛʦʜ ð ʢ ʪʦʤʫ ʢʨʘʭʫ ʩʠʩʪʝʤʥʳʭ ʠ 

ʦʙʱʝʩʪʚʝʥʥʳʭ ʠʥʩʪʠʪʫʪʦʚ, ʢʦʪʦʨʳʡ ʠ ʦʙʫʩʣʦʚʠʣ ʟʘʧʨʦʩ ʥʘ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʩʨʝʜʩʪʚʘ ʠ ʢʘʥʘʣʳ 

ʦʙʤʝʥʘ. 

ɺʦʪ ʧʦʯʝʤʫ ʤʳ ʧʦʣʘʛʘʝʤ, ʯʪʦ ʯʘʩʪʥʳʤ ʣʠʮʘʤ, ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʷʤ ʠ ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʤ 

ʩʪʨʫʢʪʫʨʘʤ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʜʝʨʞʘʪʴ ʨʘʜʠʢʘʣʴʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʤʝʨʳ, ʧʨʝʜʣʘʛʘʝʤʳʝ 

ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ ʦʪʢʨʳʪʳʭ ʨʝʝʩʪʨʦʚ ʚʨʦʜʝ ɹʠʪʢʦʠʥʘ ʠ ʕʬʠʨʠʫʤʘ ʚ ʥʘʜʝʞʜʝ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʳ 

ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ, ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʚʥʫʪʨʝʥʥʝʡ ʧʦʣʠʪʠʢʠ. ʄʳ ʦʙʩʫʞʜʘʣʠ ʵʪʠ ʧʨʝʜʣʦʞʝʥʠʷ ʚ ʛʣʘʚʝ 

3: ʚʥʝʩʝʪʝʚʳʝ ʧʨʦʪʦʢʦʣʳ Lightning Network ʫ ɹʠʪʢʦʠʥʘ ʠ Plasma ʫ ʕʬʠʨʠʫʤʘ; ʩʝʪʝʚʳʝ ʨʝʰʝʥʠʷ 

ʚ ʜʫʭʝ SegWit, ʢʦʪʦʨʳʝ çʩʞʠʤʘʶʪè ʠʥʬʦʨʤʘʮʠʶ ʠ ʧʦʟʚʦʣʷʶʪ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʩʠʩʪʝʤʝ 

ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ, ʭʨʘʥʠʪʴ ʠ ʚʝʨʠʬʠʮʠʨʦʚʘʪʴ ʢʨʫʧʥʳʝ ʤʘʩʩʠʚʳ ʜʘʥʥʳʭ, ʠʩʧʦʣʴʟʫʷ ʥʘʤʥʦʛʦ 

ʤʝʥʴʰʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ. ɿʘʢʦʥʦʜʘʪʝʣʠ ʜʦʣʞʥʳ ʥʝ ʦʛʨʘʥʠʯʠʚʘʪʴ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ 

ʧʦʠʩʢ, ʘ, ʥʘʧʨʦʪʠʚ, ʧʨʝʜʦʩʪʘʚʠʪʴ ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʧʨʦʩʪʦʨ ʜʣʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠ ʨʘʟʨʝʰʠʪʴ 

ʠʥʚʝʩʪʦʨʘʤ ʬʠʥʘʥʩʦʚʫʶ ʧʦʜʜʝʨʞʢʫ ʣʘʙʦʨʘʪʦʨʠʡ. ʂʦʥʝʯʥʦ, ʥʝ ʩʪʦʠʪ ð ʜʘ ʠ ʥʝʚʦʟʤʦʞʥʦ ð 

ʧʨʝʧʷʪʩʪʚʦʚʘʪʴ ʙʘʥʢʘʤ, ʢʦʪʦʨʳʝ ʠʱʫʪ ʩʧʦʩʦʙ ʫʧʦʨʷʜʦʯʠʪʴ ʚʥʫʪʨʝʥʥʠʡ ʭʘʦʩ. ʆʜʥʘʢʦ ʚʩʝʤ ʥʘʤ 

ʧʦʨʘ ʫʩʚʦʠʪʴ ʫʨʦʢ ʥʝʜʘʚʥʝʛʦ ʢʨʠʟʠʩʘ ʠ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʙʣʦʢʯʝʡʥ-ʩʠʩʪʝʤʳ (ʭʦʪʴ ʦʪʢʨʳʪʳʝ, 

ʭʦʪʴ ʟʘʢʨʳʪʳʝ), ʦʛʨʘʥʠʯʠʚʘʶʱʠʝ ʚʣʘʩʪʴ ʢʨʫʧʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʩʪʨʫʢʪʫʨ ʥʘʜ ʨʳʥʢʦʤ. ʆʙʱʝʩʪʚʦ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʦ ʚ ʨʘʟʨʘʙʦʪʢʝ ʦʪʢʨʳʪʳʭ ʧʣʘʪʬʦʨʤ ʠ ʩʚʦʙʦʜʥʦʡ ʠʥʥʦʚʘʮʠʠ. ɹʝʟ ʥʝʝ ʤʳ ʚʨʷʜ ʣʠ 

ʧʨʝʦʙʨʘʟʠʤ ʦʩʣʘʙʣʝʥʥʫʶ ʬʠʥʘʥʩʦʚʫʶ ʩʠʩʪʝʤʫ ʠ ʦʪʢʨʦʝʤ ʜʦʩʪʫʧ ʥʦʚʳʤ ʫʯʘʩʪʥʠʢʘʤ ʠʛʨʳ. 

ɼʨʫʛʘʷ ʤʦʜʝʣʴ: ʬʠʘʪʥʘʷ ʢʨʠʧʪʦʚʘʣʶʪʘ ʮʝʥʪʨʦʙʘʥʢʘ 
ʅʝʣʴʟʷ ʫʧʫʩʢʘʪʴ ʠʟ ʚʠʜʫ ʝʱʝ ʦʜʠʥ ʬʘʢʪʦʨ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʩʧʫʪʘʪʴ ʚʩʝ ʢʘʨʪʳ ʬʠʥʘʥʩʦʚʳʤ 

ʫʯʨʝʞʜʝʥʠʷʤ. ʇʦʤʠʤʦ ʦʪʢʨʳʪʳʭ, ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʩʦʚʤʝʩʪʠʤʳʭ ʙʣʦʢʯʝʡʥ-ʩʠʩʪʝʤ, ʫ ʥʠʭ ʝʩʪʴ 

ʠ ʜʨʫʛʠʝ ʚʝʩʴʤʘ ʩʝʨʴʝʟʥʳʝ ʢʦʥʢʫʨʝʥʪʳ ð ʮʝʥʪʨʦʙʘʥʢʠ. ɽʩʣʠ ʮʝʥʪʨʦʙʘʥʢʠ ʤʠʨʘ ʠ ʜʘʣʴʰʝ ʙʫʜʫʪ 

ʧʨʦʷʚʣʷʪʴ ʠʥʪʝʨʝʩ ʢ ʚʥʝʜʨʝʥʠʶ ʢʨʠʧʪʦʚʘʣʶʪʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʪʦ ʚ ʠʪʦʛʝ ʩʠʣʴʥʝʝ ʚʩʝʭ ʙʫʜʝʪ 

ʟʘʜʝʪʘ ʠʤʝʥʥʦ ʙʘʥʢʦʚʩʢʘʷ ʩʬʝʨʘ. 

ɺ ʬʠʥʘʣʴʥʦʡ ʛʣʘʚʝ ʢʥʠʛʠ çʕʧʦʭʘ ʢʨʠʧʪʦʚʘʣʶʪè ʤʳ ʧʨʝʜʧʦʣʦʞʠʣʠ, ʯʪʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʠ 

ʮʝʥʪʨʦʙʘʥʢʠ ʤʦʛʫʪ ʥʘʯʘʪʴ ʚʳʧʫʩʢ ʩʦʙʩʪʚʝʥʥʳʭ ʮʠʬʨʦʚʳʭ ʤʦʥʝʪ. ʏʪʦ ʞ, ʢ ʷʥʚʘʨʶ 2017 ʛʦʜʘ ʫʞʝ 

26 ʮʝʥʪʨʦʙʘʥʢʦʚ ʟʘʧʫʩʪʠʣʠ ʧʦʠʩʢʦʚʳʝ ʧʨʦʝʢʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʪʝʭʥʦʣʦʛʠʝʡ ʙʣʦʢʯʝʡʥ [9], ʚ ʪʦʤ 

ʯʠʩʣʝ ɹʘʥʢ ɸʥʛʣʠʠ, ɹʘʥʢ ʗʧʦʥʠʠ ʠ ɹʘʥʢ ʂʘʥʘʜʳ, ʢʘʢ ʩʦʦʙʱʘʝʪ ʬʠʥʘʥʩʦʚʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʧʦʨʪʘʣ 

Finextra. ɹʘʥʢʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʩʪʨʘʥ ʧʨʦʚʦʜʷʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʅʠʢʪʦ ʥʝ ʟʥʘʝʪ, 

ʯʝʤ ʫʚʝʥʯʘʝʪʩʷ ʵʪʦʪ ʧʦʠʩʢ, ʥʦ ʝʛʦ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʠʪʴ ʬʠʥʘʥʩʦʚʳʡ ʤʠʨ. 

ɺ ʣʘʙʦʨʘʪʦʨʠʷʭ ʄʘʩʩʘʯʫʩʝʪʩʢʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʪʘʢʞʝ ʨʝʘʣʠʟʫʝʪʩʷ 

ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʧʨʦʝʢʪ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʬʠʘʪʥʦʡ ʢʨʠʧʪʦʚʘʣʶʪʳ, ʢʦʪʦʨʫʶ 

ʩʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴ ʮʝʥʪʨʦʙʘʥʢʠ ʠ ʧʨʘʚʠʪʝʣʴʩʪʚʘ. ɺ ʦʩʥʦʚʝ ʨʘʟʨʘʙʦʪʦʢ ʣʝʞʠʪ 

ʙʣʦʢʯʝʡʥ-ʠʥʩʪʨʫʤʝʥʪ ʧʦʜ ʥʘʟʚʘʥʠʝʤ Cryptokernel, ʠʣʠ ʉK, ʩʦʟʜʘʥʥʳʡ ʤʘʩʩʘʯʫʩʝʪʩʢʠʤ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʤ ɼʞʝʡʤʩʦʤ ʃʘʚʜʞʦʝʤ. ʉʂ ð ʧʨʦʜʫʢʪ ʩ ʦʪʢʨʳʪʳʤ ʠʩʭʦʜʥʳʤ ʢʦʜʦʤ, ʧʦʵʪʦʤʫ 

ʩ ʥʠʤ ʤʦʞʝʪ ʵʢʩʧʝʨʠʤʝʥʪʠʨʦʚʘʪʴ ʣʶʙʦʡ ʞʝʣʘʶʱʠʡ. çʕʪʦ ʦʯʝʥʴ ʚʘʞʥʳʡ ʤʦʤʝʥʪ, ð ʦʪʤʝʯʘʝʪ 

ʈʦʙʣʝʭ ɸʣʠ, ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ, ʢʦʪʦʨʳʡ ʧʨʠʩʦʝʜʠʥʠʣʩʷ ʢ ʛʨʫʧʧʝ ʧʦʩʣʝ ʨʘʙʦʪʳ ʥʘʜ 

ʘʥʘʣʦʛʠʯʥʳʤ ʧʨʦʝʢʪʦʤ ɹʘʥʢʘ ɸʥʛʣʠʠ, ð ʧʦʩʢʦʣʴʢʫ ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʨʘʟʨʘʙʦʪʢʘ ʬʠʥʘʥʩʦʚʳʭ 

ʤʝʭʘʥʠʟʤʦʚ ʙʫʜʫʱʝʛʦ ʦʪʢʨʳʪʘ ʣʫʯʰʠʤ ʫʤʘʤ ʤʠʨʘ. ʉ ʧʨʠʭʦʜʦʤ ʢʘʞʜʦʛʦ ʥʦʚʦʛʦ ʫʯʘʩʪʥʠʢʘ 

ʧʦʚʳʰʘʶʪʩʷ ʰʘʥʩʳ ʩʦʟʜʘʪʴ ʧʦʠʩʪʠʥʝ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʫʶ ʬʠʥʘʥʩʦʚʫʶ ʩʠʩʪʝʤʫ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ 

ʧʦʜʚʣʘʩʪʥʘ ʥʘʨʦʜʫ, ʘ ʥʝ ʙʘʥʢʘʤè [10]. 

ʇʝʨʚʳʡ ʧʨʦʜʫʢʪ, ʩʦʟʜʘʥʥʳʡ ʥʘ ʙʘʟʝ Cryptokernel, ð ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʮʠʬʨʦʚʘʷ ʚʘʣʶʪʘ ʧʦʜ 

ʥʘʟʚʘʥʠʝʤ ʂ320 ð ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʙʠʪʢʦʠʥʘ. ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʣʷ ʵʤʠʩʩʠʠ ʙʠʪʢʦʠʥʦʚ 

ʫʩʪʘʥʦʚʣʝʥ ʞʝʩʪʢʠʡ ʣʠʤʠʪ ð ʤʘʢʩʠʤʫʤ 21 ʤʠʣʣʠʦʥ ʤʦʥʝʪ ʢ 2140 ʛʦʜʫ, ð ʫ ʂ320 ʪʘʢʠʭ 

ʦʛʨʘʥʠʯʝʥʠʡ ʥʝʪ. ʈʘʟʨʘʙʦʪʯʠʢʠ ʥʘʜʝʶʪʩʷ, ʯʪʦ ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʬʘʢʪʦʨʘ ʨʝʜʢʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʠ 

ʧʝʨʝʩʪʘʥʫʪ ʥʘʢʘʧʣʠʚʘʪʴ ʤʦʥʝʪʳ, ʢʘʢ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ ʩ ʙʠʪʢʦʠʥʦʤ. ʄʥʦʛʠʝ ʵʢʩʧʝʨʪʳ ʧʦʣʘʛʘʶʪ, 

ʯʪʦ ʙʠʪʢʦʠʥ ʧʨʝʞʜʝ ʚʩʝʛʦ ʙʫʜʝʪ ʠʛʨʘʪʴ ʨʦʣʴ ʢʘʧʠʪʘʣʦʚʣʦʞʝʥʠʷ (ʢʘʢ ʟʦʣʦʪʦ ʠʣʠ ʜʨʘʛʦʮʝʥʥʦʩʪʠ), 

ʘ ʥʝ ʦʙʳʢʥʦʚʝʥʥʦʡ ʜʝʥʝʞʥʦʡ ʝʜʠʥʠʮʳ ʜʣʷ ʧʦʚʩʝʜʥʝʚʥʳʭ ʧʣʘʪʝʞʝʡ. ʆʜʥʘʢʦ ʦʙʱʝʩʪʚʫ ʥʫʞʥʦ, 

ʯʪʦʙʳ ʛʨʘʞʜʘʥʝ ʪʨʘʪʠʣʠ ʜʝʥʴʛʠ, ʘ ʥʝ ʜʝʨʞʘʣʠ ʠʭ ʧʨʦ ʟʘʧʘʩ, ʘ ʥʘʢʦʧʠʪʝʣʴʩʢʠʡ ʠʥʩʪʠʥʢʪ ð ʵʪʦ 



89 

ʩʚʦʝʛʦ ʨʦʜʘ ʧʘʤʷʪʴ ʦ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʢʨʠʟʠʩʘʭ (ʩʘʤʳʤ ʪʷʞʝʣʳʤ ʠʟ ʢʦʪʦʨʳʭ 

ʚ ʠʩʪʦʨʠʠ ʉʐɸ, ʨʘʟʫʤʝʝʪʩʷ, ʙʳʣ ʧʝʨʠʦʜ ɺʝʣʠʢʦʡ ʜʝʧʨʝʩʩʠʠ). ʏʪʦʙʳ ʥʝ ʧʨʝʚʨʘʪʠʪʴʩʷ ʚ ʤʝʨʪʚʳʡ 

ʛʨʫʟ, ʂ320 ʜʦʣʞʥʘ ʚʳʧʫʩʢʘʪʴʩʷ ʨʝʛʫʣʷʨʥʦ, ʩ ʧʦʧʨʘʚʢʦʡ ʥʘ ʥʝʙʦʣʴʰʫʶ ʠʥʬʣʷʮʠʶ. ʕʪʦ ʦʟʥʘʯʘʝʪ, 

ʯʪʦ ʧʦʩʣʝ ʬʘʟʳ ʘʢʪʠʚʥʦʡ ʵʤʠʩʩʠʠ ʚ ʧʝʨʚʳʝ ʚʦʩʝʤʴ ʣʝʪ ʟʘʧʘʩ ʢʨʠʧʪʦʚʘʣʶʪʳ ʙʫʜʝʪ ʩʪʘʙʠʣʴʥʦ 

ʧʦʧʦʣʥʷʪʴʩʷ ʥʘ 3,2 ʧʨʦʮʝʥʪʘ ʚ ʛʦʜ. ʉʪʘʚʢʘ ʥʘʤʝʨʝʥʥʦ ʩʜʝʣʘʥʘ ʥʝʩʢʦʣʴʢʦ ʚʳʰʝ, ʯʝʤ ʩʪʘʥʜʘʨʪʥʳʝ 

2 ʧʨʦʮʝʥʪʘ, ʢʦʪʦʨʳʝ ʙʦʣʴʰʠʥʩʪʚʦ ʮʝʥʪʨʦʙʘʥʢʦʚ ʥʘʤʝʯʘʶʪ ʜʣʷ ʠʥʜʝʢʩʘ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʮʝʥ 

ʚ ʩʚʦʝʡ ʩʪʨʘʥʝ. ʈʘʟʨʘʙʦʪʯʠʢʠ ʂ320 ʩʪʨʝʤʷʪʩʷ ʠʟʙʝʞʘʪʴ ʢʘʢ ʯʨʝʟʤʝʨʥʦʡ ʜʝʬʣʷʮʠʠ (ʢʦʪʦʨʘʷ ʤʦʞʝʪ 

ʧʨʠʚʝʩʪʠ ʢ ʤʘʩʩʦʚʦʤʫ ʥʘʢʦʧʣʝʥʠʶ, ʢʘʢ ʚʦ ʚʨʝʤʝʥʘ ɺʝʣʠʢʦʡ ʜʝʧʨʝʩʩʠʠ), ʪʘʢ ʠ ʙʫʨʥʦʡ ʠʥʬʣʷʮʠʠ 

(ʢʦʛʜʘ ʥʘʩʝʣʝʥʠʝ ʩʪʨʝʤʠʪʩʷ ʙʳʩʪʨʝʝ ʨʘʩʩʪʘʪʴʩʷ ʩ ʜʝʥʴʛʘʤʠ, ʢʘʢ ʚ ɻʝʨʤʘʥʠʠ ʧʝʨʠʦʜʘ ɺʝʡʤʘʨʩʢʦʡ 

ʨʝʩʧʫʙʣʠʢʠ 1920-ʭ ʛʦʜʦʚ). 

ʍʦʪʷ ʛʨʘʬʠʢ ʵʤʠʩʩʠʡ ʂ320 ʦʪʦʙʨʘʞʘʝʪ ʩʪʨʘʪʝʛʠʶ ʙʦʣʴʰʠʥʩʪʚʘ ʮʝʥʪʨʦʙʘʥʢʦʚ, ʤʘʣʦʚʝʨʦʷʪʥʦ, 

ʯʪʦ ʥʘʮʠʦʥʘʣʴʥʳʝ ʙʘʥʢʠ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ ʚʦʟʴʤʫʪ ʥʘ ʚʦʦʨʫʞʝʥʠʝ ʢʨʠʧʪʦʚʘʣʶʪʫ, ʯʝʡ ʚʳʧʫʩʢ 

ʥʝ ʩʤʦʛʫʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ. ʉʢʦʨʝʝ ʚʩʝʛʦ, ʠʭ ʧʨʦʙʥʳʝ ʧʨʦʝʢʪʳ ʙʫʜʫʪ ʠʤʝʪʴ ʙʦʣʴʰʝ ʦʙʱʝʛʦ 

ʩ ʥʳʥʝʰʥʝʡ ʩʠʩʪʝʤʦʡ, ʯʝʤ ʂ320. ɿʘʪʦ ʥʝʤʘʣʦ ʘʨʛʫʤʝʥʪʦʚ ʚ ʧʦʣʴʟʫ ʪʦʛʦ, ʯʪʦ ʧʝʨʚʳʤʠ 

ʘʣʛʦʨʠʪʤʠʯʝʩʢʫʶ ʵʤʠʩʩʠʶ ʜʝʥʝʞʥʳʭ ʝʜʠʥʠʮ ʦʧʨʦʙʫʶʪ ʮʝʥʪʨʦʙʘʥʢʠ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥ, ʛʜʝ 

ʧʣʶʩʳ ʧʦʣʠʪʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʥʘʜ ʚʘʣʶʪʦʡ ʦʪʥʶʜʴ ʥʝ ʦʯʝʚʠʜʥʳ ʚ ʩʠʣʫ ʯʘʩʪʳʭ ʬʠʥʘʥʩʦʚʳʭ 

ʢʨʠʟʠʩʦʚ. ɺ ʣʶʙʦʤ ʩʣʫʯʘʝ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʮʝʥʪʨʦʙʘʥʢʠ ʚʩʝʭ ʤʘʩʪʝʡ ʧʨʦʷʚʣʷʶʪ ʠʥʪʝʨʝʩ 

ʢ ʮʠʬʨʦʚʳʤ ʘʢʪʠʚʘʤ, ʦʪʢʨʳʚʘʝʪ ʧʫʪʴ ʢ ʩʝʨʴʝʟʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʚ ʩʠʩʪʝʤʝ ʬʠʘʪʥʳʭ ʚʘʣʶʪ. 

ɽʩʣʠ ʙʳ ʩʫʱʝʩʪʚʦʚʘʣʠ ʢʨʠʧʪʦʚʘʣʶʪʳ, ʚʳʧʫʱʝʥʥʳʝ ʧʨʘʚʠʪʝʣʴʩʪʚʦʤ ʠʣʠ ʮʝʥʪʨʦʙʘʥʢʦʤ, ʪʦ 

ʬʠʟʠʯʝʩʢʠʝ ʣʠʮʘ ʠʣʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʦʪʢʣʘʜʳʚʘʷ ʩʨʝʜʩʪʚʘ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚ ʢʘʩʪʦʜʠʘʣʴʥʳʭ ʮʝʣʷʭ, 

ʧʨʝʜʧʦʯʣʠ ʙʳ ʭʨʘʥʠʪʴ ʠʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʫ ʵʤʠʪʝʥʪʘ. ʕʪʦ ʙʳʣʦ ʙʳ ʛʦʨʘʟʜʦ ʜʝʰʝʚʣʝ 

ʠ ʥʘʜʝʞʥʝʝ, ʯʝʤ ʜʦʚʝʨʷʪʴ ʜʝʥʴʛʠ ʯʘʩʪʥʳʤ ʩʪʨʫʢʪʫʨʘʤ ʠ ʚʳʧʣʘʯʠʚʘʪʴ ʢʦʤʠʩʩʠʠ, ʢʦʪʦʨʳʝ ʦʥʠ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪ, ʯʪʦʙʳ ʥʝ ʧʦʪʝʨʷʪʴ ʧʨʠʙʳʣʴ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʮʝʥʪʨʦʙʘʥʢ ʩʪʘʥʝʪ ʛʨʦʟʥʳʤ 

ʢʦʥʢʫʨʝʥʪʦʤ ʢʦʤʤʝʨʯʝʩʢʠʤ ʙʘʥʢʘʤ, ʝʩʣʠ ʜʦʤʦʭʦʟʷʡʩʪʚʘ ʠ ʢʦʨʧʦʨʘʮʠʠ ʩʤʦʛʫʪ ʚʳʙʠʨʘʪʴ, ʛʜʝ 

ʭʨʘʥʠʪʴ ʩʨʝʜʩʪʚʘ ʜʣʷ ʙʶʜʞʝʪʥʳʭ ʨʘʩʭʦʜʦʚ, ʙʫʜʴ ʪʦ çʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʝè ʜʝʥʴʛʠ ʠʣʠ 

ʟʘʨʧʣʘʪʥʳʡ ʬʦʥʜ. ɼʣʷ ʧʨʠʤʝʨʘ ʚʦʟʴʤʝʤ ʢʦʨʧʦʨʘʮʠʶ Apple. ɺ ʢʦʥʮʝ ʜʝʢʘʙʨʷ 2016 ʛʦʜʘ ʫ ʥʝʝ ʥʘ 

ʙʶʜʞʝʪʥʳʭ ʩʯʝʪʘʭ ʩʢʦʧʠʣʦʩʴ 246 ʤʠʣʣʠʘʨʜʦʚ ʜʦʣʣʘʨʦʚ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʵʪʠʭ ʩʨʝʜʩʪʚ ʙʳʣʘ 

ʠʥʚʝʩʪʠʨʦʚʘʥʘ ʚ ʢʨʘʪʢʦʩʨʦʯʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʚʨʦʜʝ ʢʘʟʥʘʯʝʡʩʢʠʭ ʚʝʢʩʝʣʝʡ ʉʐɸ, ʦʜʥʘʢʦ ʠ ʪʦʪ 

çʩʢʨʦʤʥʳʡè ʦʩʪʘʪʦʢ, ʯʪʦ ʫʰʝʣ ʥʘ ʜʝʧʦʟʠʪʥʳʝ ʩʯʝʪʘ, ʩʦʩʪʘʚʣʷʣ ʦʛʨʦʤʥʫʶ ʩʫʤʤʫ. ʃʦʛʠʯʥʦ 

ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʧʨʠ ʥʘʣʠʯʠʠ ʚʳʙʦʨʘ ʧʦʜʦʙʥʳʝ ʢʦʤʧʘʥʠʠ ʧʝʨʝʤʝʩʪʠʣʠ ʙʳ ʟʥʘʯʠʪʝʣʴʥʫʶ 

ʯʘʩʪʴ ʘʢʪʠʚʦʚ ʧʦʜ ʧʨʠʩʤʦʪʨ ʮʝʥʪʨʦʙʘʥʢʘ. ɺʦʪ ʧʦʯʝʤʫ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʛʨʫʧʧʘ ɹʘʥʢʘ ɸʥʛʣʠʠ 

ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʞʝʣʘʪʝʣʴʥʦ ʫʩʪʘʥʦʚʠʪʴ ʨʘʟʣʠʯʥʳʝ ʧʨʦʮʝʥʪʥʳʝ ʩʪʘʚʢʠ: ʙʦʣʝʝ ʥʠʟʢʠʝ ʜʣʷ 

ʢʨʠʧʪʦʚʘʣʶʪ ʮʝʥʪʨʦʙʘʥʢʘ ʠ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʜʣʷ ʜʝʧʦʟʠʪʦʚ [11]. ʕʪʦ ʧʨʝʜʦʪʚʨʘʪʠʪ ʨʝʟʢʠʡ ʦʪʪʦʢ 

ʬʦʥʜʦʚ ʠ ʦʙʝʩʧʝʯʠʪ ʧʣʘʚʥʳʡ ʧʝʨʝʭʦʜ ʥʘ ʮʠʬʨʦʚʫʶ ʚʘʣʶʪʫ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ ʨʫʢʦʚʦʜʠʪʝʣʠ ʤʥʦʛʠʭ ʮʝʥʪʨʦʙʘʥʢʦʚ ʩʦʛʣʘʩʥʳ, ʯʪʦ ʧʦʩʪʝʧʝʥʥʳʡ ʚʳʚʦʜ 

ʢʦʤʤʝʨʯʝʩʢʠʭ ʙʘʥʢʦʚ ʠʟ ʧʣʘʪʝʞʥʦʛʦ ʧʨʦʮʝʩʩʘ ʤʦʞʝʪ ʦʢʘʟʘʪʴ ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ. 

ʊʝʦʨʝʪʠʯʝʩʢʠ ʦʥ ʜʦʣʞʝʥ ʩʥʠʟʠʪʴ ʠʟʜʝʨʞʢʠ ʠ ʨʠʩʢʠ, ʚʝʜʴ ʞʘʞʜʫʱʠʝ ʧʨʠʙʳʣʠ ʙʘʥʢʠ (ʢʦʝ-ʢʪʦ, 

ʧʦʞʘʣʫʡ, ʩʢʘʟʘʣ ʙʳ, ʯʪʦ ʦʥʠ ʞʘʞʜʫʪ ʨʝʥʪʳ) ʧʝʨʝʩʪʘʥʫʪ ʚʟʠʤʘʪʴ ʧʣʘʪʫ ʟʘ ʢʦʤʤʝʨʯʝʩʢʫʶ 

ʜʝʷʪʝʣʴʥʦʩʪʴ. ɺʘʞʥʦ ʠ ʪʦ, ʯʪʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘʤ ʠ ʮʝʥʪʨʦʙʘʥʢʘʤ ʥʝ ʧʨʠʜʝʪʩʷ ʣʶʙʦʡ ʮʝʥʦʡ 

ʚʳʢʫʧʘʪʴ ʢʦʤʤʝʨʯʝʩʢʠʝ ʙʘʥʢʠ, ʢʘʢ ʵʪʦ ʙʳʣʦ ʚ 2008 ʛʦʜʫ, ʢʦʛʜʘ ʢʘʟʘʣʦʩʴ, ʯʪʦ ʥʘʜʚʠʛʘʶʱʠʡʩʷ 

ʢʦʣʣʘʧʩ ʧʦʭʦʨʦʥʠʪ ʧʦʜ ʩʦʙʦʡ ʚʩʶ ʧʣʘʪʝʞʥʫʶ ʩʠʩʪʝʤʫ ʵʢʦʥʦʤʠʢʠ. ʎʝʥʪʨʦʙʘʥʢʠ ʧʨʝʢʨʘʩʥʦ 

ʟʥʘʶʪ, ʜʦ ʢʘʢʦʡ ʩʪʝʧʝʥʠ ʵʪʦʪ ʢʨʠʟʠʩ, ʚʳʥʫʜʠʚʰʠʡ ʜʦ ʥʫʣʷ ʧʦʥʠʟʠʪʴ ʧʨʦʮʝʥʪʥʳʝ ʩʪʘʚʢʠ, 

ʦʛʨʘʥʠʯʠʣ ʠʭ ʩʧʦʩʦʙʥʦʩʪʴ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʦʩʪ. ʆʜʠʥ ʠʟ ʩʘʤʳʭ ʤʦʱʥʳʭ ʜʦʚʦʜʦʚ 

ʚ ʧʦʣʴʟʫ ʚʳʧʫʩʢʘ ʢʨʠʧʪʦʚʘʣʶʪʳ ʮʝʥʪʨʦʙʘʥʢʘʤʠ ð ʵʪʦ ʦʙʝʱʘʥʠʝ ʬʠʥʘʥʩʦʚʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ 

ʚ ʙʫʜʫʱʝʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʷʚʣʝʥʠʝ ʢʨʠʧʪʦʚʘʣʶʪʳ ʚʳʷʚʠʣʦ ʢʦʥʬʣʠʢʪ ʤʝʞʜʫ ʠʥʪʝʨʝʩʘʤʠ 

ʮʝʥʪʨʦʙʘʥʢʦʚ ʠ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʠʤʠ ʢʦʤʤʝʨʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ. ɺ ʪʝʯʝʥʠʝ ʤʥʦʛʠʭ ʣʝʪ ʦʥʠ 

ʧʨʝʙʳʚʘʣʠ ʚ ʦʪʥʦʰʝʥʠʷʭ ʩʠʤʙʠʦʟʘ: ʯʘʩʪʥʳʝ ʙʘʥʢʠ ʧʦʣʴʟʦʚʘʣʠʩʴ ʧʨʘʚʦʤ ʵʢʩʢʣʶʟʠʚʥʦʛʦ ʜʦʩʪʫʧʘ 

ʢ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʬʠʥʘʥʩʦʚʳʤ ʠʥʩʪʨʫʤʝʥʪʘʤ, ʘ ʚʟʘʤʝʥ ʧʨʝʪʚʦʨʷʣʠ ʚ ʞʠʟʥʴ ʧʦʣʠʪʠʢʫ 

ʮʝʥʪʨʦʙʘʥʢʦʚ. ʕʪʦʪ ʩʦʶʟ ʧʦʨʦʜʠʣ ʥʝʤʘʣʦ ʢʦʥʩʧʠʨʦʣʦʛʠʯʝʩʢʠʭ ʪʝʦʨʠʡ ʠ ʤʠʬʦʚ (ʥʝʨʝʜʢʦ 

ʟʘʤʝʰʘʥʥʳʭ ʥʘ ʘʥʪʠʩʝʤʠʪʠʟʤʝ) ʦ ʪʘʡʥʳʭ ʣʦʞʘʭ ʠ ʦʙʱʝʩʪʚʘʭ, ʢʦʪʦʨʳʝ ʧʨʘʚʷʪ ʤʠʨʦʤ. 

ɼʝʡʩʪʚʠʪʝʣʴʥʦʩʪʴ, ʢʦʥʝʯʥʦ ʞʝ, ʙʳʣʘ ʥʘʤʥʦʛʦ ʩʣʦʞʥʝʝ. ʆʜʥʘʢʦ ʪʝʧʝʨʴ, ʢʦʛʜʘ ʪʝʭʥʦʣʦʛʠʷ 

ʙʣʦʢʯʝʡʥ ʧʨʝʜʣʘʛʘʝʪ ʥʦʚʳʝ ʤʦʜʝʣʠ ʵʤʠʩʩʠʠ, ʦʙʤʝʥʘ ʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʜʝʥʝʞʥʳʭ ʝʜʠʥʠʮ, 

ʠʥʪʝʨʝʩʳ ʜʚʫʭ ʩʪʦʨʦʥ ʤʦʛʫʪ ʦʢʘʟʘʪʴʩʷ ʧʨʷʤʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳ. 
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Hyperledger: ʙʦʨʴʙʘ ʩ ʩʘʤʠʤ ʩʦʙʦʡ 
ʅʝ ʪʦʣʴʢʦ çʩʪʘʨʘʷ ʛʚʘʨʜʠʷè ʬʠʥʘʥʩʦʚʦʛʦ ʩʝʢʪʦʨʘ ʚʳʥʫʞʜʝʥʘ ʧʨʠʩʧʦʩʘʙʣʠʚʘʪʴʩʷ ʢ ʧʝʨʝʤʝʥʘʤ. 

ʄʥʦʞʝʩʪʚʦ ʥʝʢʦʤʤʝʨʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ʪʦʞʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʪʝʭʥʦʣʦʛʠʶ ʙʣʦʢʯʝʡʥ, ʧʳʪʘʷʩʴ 

ʧʦʥʷʪʴ, ʯʪʦ ʦʥʘ ʤʦʞʝʪ ʠʟʤʝʥʠʪʴ ʚ ʠʭ ʞʠʟʥʠ. ʆʜʠʥ ʠʟ ʩʘʤʳʭ ʠʥʪʝʨʝʩʥʳʭ ʠ ʟʥʘʯʠʤʳʭ ʧʨʦʝʢʪʦʚ 

ʚ ʵʪʦʡ ʩʬʝʨʝ ʥʦʩʠʪ ʥʘʟʚʘʥʠʝ Hyperledger. ʆʥ ʧʨʦʚʦʜʠʪʩʷ ʧʦʜ ʵʛʠʜʦʡ ʙʦʣʴʰʦʛʦ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ 

ʢʦʥʩʦʨʮʠʫʤʘ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʦʪʢʨʳʪʦʡ ʩʦʚʤʝʩʪʥʦʡ ʨʘʟʨʘʙʦʪʢʠ ʦʪʨʘʩʣʝʚʳʭ ʙʣʦʢʯʝʡʥʦʚ. 

ʆʜʥʘʢʦ ʛʣʘʚʥʘʷ ʮʝʣʴ ʧʨʦʝʢʪʘ ʢʫʜʘ ʘʤʙʠʮʠʦʟʥʝʝ ð ʩʦʟʜʘʥʠʝ ʦʙʱʝʡ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʜʣʷ ʛʣʦʙʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ, ʧʨʠʛʦʜʥʦʡ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʙʘʥʢʦʚʩʢʦʛʦ ʜʝʣʘ, ʥʦ ʠ ʜʣʷ 

çʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡè, ʣʦʛʠʩʪʠʢʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʋʯʨʝʞʜʘʷ ʢʦʥʩʦʨʮʠʫʤ, ʨʫʢʦʚʦʜʩʪʚʦ ʢʦʨʧʦʨʘʮʠʡ-ʫʯʘʩʪʥʠʢʦʚ ʚʳʨʘʟʠʣʦ ʦʙʱʫʶ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʴ ʚ ʧʨʝʚʨʘʱʝʥʠʠ ʛʣʦʙʘʣʴʥʦʡ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʚ ʙʦʣʝʝ ʤʦʱʥʫʶ 

ʠ ʦʪʢʨʳʪʫʶ. ʅʘ ʩʘʡʪʝ ʧʨʦʝʢʪʘ ʨʘʟʨʘʙʘʪʳʚʘʝʤʘʷ ʪʝʭʥʦʣʦʛʠʷ ʦʧʠʩʳʚʘʝʪʩʷ ʢʘʢ çʦʧʝʨʘʮʠʦʥʥʘʷ 

ʩʠʩʪʝʤʘ ʜʣʷ ʨʳʥʢʦʚ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʝʪʝʡ, ʤʠʢʨʦʚʘʣʶʪ ʠ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ ʮʠʬʨʦʚʳʭ 

ʩʦʦʙʱʝʩʪʚè [12]. ʇʨʠ ʵʪʦʤ ʫʪʚʝʨʞʜʘʝʪʩʷ, ʯʪʦ Hyperledger çʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʜʝʰʝʚʠʪʴ ʠ 

ʫʧʨʦʩʪʠʪʴ ʨʘʙʦʯʠʝ ʧʨʦʮʝʩʩʳ ʚ ʨʝʘʣʴʥʦʤ ʤʠʨʝè. ʉʪʦʣʴ ʛʣʦʙʘʣʴʥʳʡ ʦʙʨʘʟ ʤʳʰʣʝʥʠʷ, ʙʝʟʫʩʣʦʚʥʦ, 

ʪʨʝʙʫʝʪ ʚʥʠʤʘʥʠʷ ʢ ʣʶʙʳʤ ʤʦʜʝʣʷʤ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʭʦʨʦʰʦ ʟʘʨʝʢʦʤʝʥʜʦʚʘʪʴ ʩʝʙʷ ʚ ʙʫʜʫʱʝʤ. 

ʇʦʵʪʦʤʫ ʥʝʫʜʠʚʠʪʝʣʴʥʦ, ʯʪʦ ʩʨʝʜʠ ʯʣʝʥʦʚ ʢʦʥʩʦʨʮʠʫʤʘ (ʘ ʢ ʢʦʥʮʫ 2016 ʛʦʜʘ ʠʭ ʥʘʩʯʠʪʳʚʘʣʦʩʴ 

ʫʞʝ ʙʦʣʝʝ ʩʦʪʥʠ) ʥʝʤʘʣʦ ʢʦʤʧʘʥʠʡ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʙʠʪʢʦʠʥ ʠ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʝ 

ʢʨʠʧʪʦʚʘʣʶʪʥʳʝ ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ. ɺ ʠʭ ʯʠʩʣʝ ʤʦʞʥʦ ʥʘʟʚʘʪʴ Blockstream, ʨʘʟʨʘʙʦʪʯʠʢʘ 

ʙʣʦʢʯʝʡʥ-ʧʨʠʣʦʞʝʥʠʡ Bloq, ʘ ʪʘʢʞʝ Blockchain.info ð ʩʝʨʚʠʩ ʚʠʨʪʫʘʣʴʥʳʭ ʙʠʪʢʦʠʥ-ʢʦʰʝʣʴʢʦʚ ʠ 

ʦʙʦʟʨʝʚʘʪʝʣʴ ʙʣʦʢʦʚ. ʀ ʚʩʝ ʞʝ ʪʦʥ ʚ ʢʦʥʩʦʨʮʠʫʤʝ ʟʘʜʘʶʪ ʢʨʫʧʥʳʝ ʢʦʨʧʦʨʘʮʠʠ, ʠ ʵʪʦ ʧʦʨʦʞʜʘʝʪ 

ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʝ ʧʨʦʙʣʝʤʳ. ɹʠʟʥʝʩ-ʤʦʜʝʣʠ ʵʪʠʭ ʢʦʤʧʘʥʠʡ ʠʟʥʘʯʘʣʴʥʦ ʦʧʠʨʘʶʪʩʷ ʥʘ 

ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʫʶ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ ʠ ʨʦʣʴ ʜʦʚʝʨʝʥʥʳʭ ʧʦʩʨʝʜʥʠʢʦʚ ʧʨʠ ʪʨʘʥʟʘʢʮʠʷʭ 

ʢʣʠʝʥʪʦʚ. ʇʦʪʦʤʫ ʠ ʟʜʝʩʴ ʟʘʢʦʥʦʤʝʨʥʦ ʨʘʟʛʦʨʝʣʩʷ ʩʧʦʨ ʦ ʧʨʝʠʤʫʱʝʩʪʚʘʭ ʦʪʢʨʳʪʳʭ ʠ ʟʘʢʨʳʪʳʭ 

ʨʝʝʩʪʨʦʚ. 

ʂʨʫʧʥʝʡʰʠʝ ʦʩʥʦʚʘʪʝʣʠ Hyperledger, ʚʢʣʶʯʘʷ IBM, Digital Asset, Accenture, DTCC ʠ Intel, 

ʧʨʠʚʣʝʢʣʠ ʢ ʫʧʨʘʚʣʝʥʠʶ ʧʨʦʝʢʪʦʤ ʟʥʘʤʝʥʠʪʳʡ ʢʦʥʩʦʨʮʠʫʤ Linux Foundation. ʀʤʝʥʥʦ ʦʥ ʩʦʟʜʘʣ 

ʷʜʨʦ OC Linux, ʢʦʪʦʨʘʷ ʫʩʪʘʥʦʚʣʝʥʘ ʥʘ 90 ʧʨʦʮʝʥʪʘʭ ʤʠʨʦʚʳʭ ʩʝʨʚʝʨʦʚ, ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ 

ʜʣʷ ʨʘʙʦʪʳ ʨʦʫʪʝʨʦʚ, ʨʝʩʠʚʝʨʦʚ ʮʠʬʨʦʚʦʛʦ ʪʝʣʝʚʠʜʝʥʠʷ ʠ ʣʝʛʣʘ ʚ ʦʩʥʦʚʫ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 

Android. ʀʩʪʦʨʠʷ Linux ð ʥʘʛʣʷʜʥʳʡ ʧʨʠʤʝʨ ʪʦʛʦ, ʢʘʢ ʦʪʢʨʳʪʘʷ ʨʘʟʨʘʙʦʪʢʘ ʇʆ ʤʦʞʝʪ ʧʨʠʚʣʝʯʴ 

ʷʨʯʘʡʰʠʝ ʪʘʣʘʥʪʳ ʤʠʨʘ ʠ ʧʦʨʦʜʠʪʴ ʫʜʦʙʥʫʶ, ʥʘʜʝʞʥʫʶ, ʫʥʠʚʝʨʩʘʣʴʥʫʶ ʪʝʭʥʦʣʦʛʠʶ. ʂ ʪʦʤʫ ʞʝ 

ʜʣʷ ʧʨʦʝʢʪʘ Hyperledger ʙʳʣ ʚʳʙʨʘʥ ʠʩʧʦʣʥʠʪʝʣʴʥʳʡ ʜʠʨʝʢʪʦʨ, ʠʟʚʝʩʪʥʳʡ ʩʚʦʝʡ ʣʶʙʦʚʴʶ 

ʢ ʦʪʢʨʳʪʳʤ ʧʣʘʪʬʦʨʤʘʤ: ɹʨʘʡʘʥ ɹʝʣʝʥʜʦʨʬ, ʦʜʠʥ ʠʟ ʛʣʘʚʥʳʭ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʚʝʙ-ʩʝʨʚʝʨʘ 

Apachʝ ʠ ʯʣʝʥ ʩʦʚʝʪʘ ʜʠʨʝʢʪʦʨʦʚ  Mozilla Foundation ʠ Electronic Frontier Foundat ion. 

ɺʩʝ ʵʪʦ ʦʯʝʥʴ ʚʘʞʥʳʝ ʩʠʛʥʘʣʳ. ʀʤʝʷ ʧʝʨʝʜ ʩʦʙʦʡ ʯʠʩʪʳʡ ʣʠʩʪ ʠ ʩʣʦʞʥʝʡʰʫʶ ʟʘʜʘʯʫ ð 

ʨʘʟʨʘʙʦʪʘʪʴ ʥʦʚʫʶ ʦʧʝʨʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ ʜʣʷ ʛʣʦʙʘʣʴʥʦʡ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ, ʞʠʟʥʝʥʥʦ 

ʥʝʦʙʭʦʜʠʤʦ ʧʦʦʱʨʷʪʴ ʦʪʢʨʳʪʳʝ ʠʥʥʦʚʘʮʠʠ, ʯʪʦʙʳ ʨʝʚʦʣʶʮʠʦʥʥʳʝ ʠʜʝʠ ʥʝ ʧʦʜʘʚʣʷʣʠʩʴ 

ʥʘʧʫʛʘʥʥʳʤʠ ʢʦʥʪʨʦʣʝʨʘʤʠ. ɼʞʦʡ ʀʪʦ, ʛʣʘʚʘ ʤʝʜʠʘʣʘʙʦʨʘʪʦʨʠʠ ʄʘʩʩʘʯʫʩʝʪʩʢʦʛʦ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ, ʥʘʧʦʤʠʥʘʝʪ: çɺ ʦʥʣʘʡʥ-ʵʢʦʥʦʤʠʢʝ ʧʦʙʝʜʠʣʠ ʥʝ ʧʝʨʚʳʝ ʟʘʤʢʥʫʪʳʝ 

ñʠʥʪʨʘʥʝʪʳò ʚʨʦʜʝ ʩʠʩʪʝʤʳ Minitel ʦʪ France Telecom ʠʣʠ ʚʥʫʪʨʝʥʥʠʝ ʩʝʪʠ ʢʦʤʧʘʥʠʡ AOL 

ʠ Prodigy, ʘ ʦʙʱʝʜʦʩʪʫʧʥʘʷ ʩʝʪʴ, ʚʦʟʥʠʢʰʘʷ ʙʣʘʛʦʜʘʨʷ ʧʘʨʝ ʦʪʢʨʳʪʳʭ ʧʨʦʪʦʢʦʣʦʚ TCP/IPè [13]. 

ʉ ʪʝʭ ʧʦʨ ʦʪʢʨʳʪʫʶ ʩʪʨʫʢʪʫʨʫ ʠʥʪʝʨʥʝʪʘ ʟʘʱʠʱʘʝʪ ʨʷʜ ʛʣʦʙʘʣʴʥʳʭ ʥʝʢʦʤʤʝʨʯʝʩʢʠʭ 

ʦʨʛʘʥʠʟʘʮʠʡ (ʭʦʪʷ ʧʦʣʥʦʪʘ ʠʭ ʚʣʘʩʪʠ ʚʳʟʳʚʘʝʪ ʥʝʢʦʪʦʨʳʝ ʦʧʘʩʝʥʠʷ). ʇʦʭʦʞʝ, ʯʪʦ ʠ ʧʨʦʝʢʪ 

Hyperledger ʙʫʜʝʪ ʦʧʠʨʘʪʴʩʷ ʥʘ ʘʥʘʣʦʛʠʯʥʳʝ ʧʨʠʥʮʠʧʳ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ çʟʚʝʟʜʥʳʡ ʩʦʩʪʘʚè ʨʫʢʦʚʦʜʠʪʝʣʝʡ Hyperledger ʚʳʟʳʚʘʝʪ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ 

ʧʨʦʙʣʝʤʳ. ʂʘʞʜʘʷ ʢʦʤʧʘʥʠʷ ʜʦʣʞʥʘ ʟʘʱʠʱʘʪʴ ʠʥʪʝʨʝʩʳ ʩʚʦʠʭ ʘʢʮʠʦʥʝʨʦʚ, ʪʦ ʝʩʪʴ ʥʘʩʪʘʠʚʘʪʴ 

ʥʘ ʚʥʝʜʨʝʥʠʠ ʪʝʭ ʵʣʝʤʝʥʪʦʚ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ, ʢʦʪʦʨʳʝ ʥʘʠʣʫʯʰʠʤ ʦʙʨʘʟʦʤ ʧʦʜʭʦʜʷʪ ʜʣʷ 

ʠʭ ʨʦʜʘ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʂʦʥʝʯʥʦ ʞʝ, ʚ ʧʨʠʚʠʣʝʛʠʨʦʚʘʥʥʦʤ ʧʦʣʦʞʝʥʠʠ ʦʢʘʟʳʚʘʶʪʩʷ ʢʦʤʧʘʥʠʠ 

ʩ ʣʫʯʰʠʤʠ ʢʘʜʨʦʚʳʤʠ ʨʝʩʫʨʩʘʤʠ: ʦʥʠ ʧʨʦʩʪʦ ʩʦʟʜʘʶʪ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʢʦʜʘ. ʂʦʛʜʘ ʠʭ ʠʥʪʝʨʝʩʳ 

ʠʜʫʪ ʚʨʘʟʨʝʟ ʩ ʠʥʪʝʨʝʩʘʤʠ ʜʨʫʛʠʭ ʫʯʘʩʪʥʠʢʦʚ ʧʨʦʝʢʪʘ, ʚʥʫʪʨʝʥʥʷʷ ʧʦʣʠʪʠʢʘ ʢʘʞʜʦʡ ʢʦʤʧʘʥʠʠ 

ʧʝʨʝʚʝʰʠʚʘʝʪ ʩʪʨʝʤʣʝʥʠʝ ʢ ʦʙʱʝʡ ʮʝʣʠ. çʇʦʜʧʠʩʘʪʴ ʧʨʝʩʩ-ʨʝʣʠʟ ʣʝʛʢʦ. ʊʨʫʜʥʦ ʩʜʝʣʘʪʴ ʚʩʝ, 

ʥʘ ʯʪʦ ʟʘʤʘʭʥʫʣʠʩʴ, ð ʩʢʘʟʘʣ ɼʞʠʤ ɿʝʤʣʠʥ, ʠʩʧʦʣʥʠʪʝʣʴʥʳʡ ʜʠʨʝʢʪʦʨ Linux Foundation 

ʥʘ ʧʝʨʚʦʤ ʩʦʙʨʘʥʠʠ ʛʨʫʧʧʳ ʨʘʟʨʘʙʦʪʯʠʢʦʚ Hyperledger ʚ ʷʥʚʘʨʝ 2016 ʛʦʜʘ. ð ʄ  rʧʳʪʘʝʤʩʷ 

ʨʫʢʦʚʦʜʠʪʴ ʦʪʢʨʳʪʳʤ ʧʨʦʝʢʪʦʤ. ʄʳ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʦʙʲʝʜʠʥʠʣʠ ʣʶʜʝʡ, ʢʦʪʦʨʳʝ 
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ʨʘʙʦʪʘʶʪ ʚ ʦʯʝʥʴ ʨʘʟʥʳʭ ʤʝʩʪʘʭ. ʊʘʢ ʜʘʚʘʡʪʝ ʞʝ ʧʨʠʩʣʫʰʠʚʘʪʴʩʷ ʢ ʪʦʯʢʝ ʟʨʝʥʠʷ ʢʘʞʜʦʛʦ 

ʠʟ ʥʠʭè [14]. ɿʝʤʣʠʥ ʨʘʩʩʢʘʟʘʣ ʩʦʙʨʘʚʰʠʤʩʷ, ʢʘʢʦʡ ʫʨʦʢ ʢʦʤʧʘʥʠʷ IBM ʠʟʚʣʝʢʣʘ ʠʟ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʩ Linux Foundation. ʇʦʥʘʯʘʣʫ ʦʥʘ ʚʦʟʥʘʛʨʘʞʜʘʣʘ ʨʘʟʨʘʙʦʪʯʠʢʦʚ Linux ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʩʪʨʦʢ ʢʦʜʘ IBM, ʚʥʝʩʝʥʥʳʭ ʚ ʧʨʦʝʢʪ. ʇʨʝʜʧʦʣʘʛʘʣʦʩʴ, ʯʪʦ IBM 

ʧʦʣʫʯʠʪ ʤʘʢʩʠʤʘʣʴʥʫʶ ʧʨʠʙʳʣʴ, ʝʩʣʠ ʢʦʜ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ Linux ʙʫʜʝʪ ʦʧʪʠʤʠʟʠʨʦʚʘʥ 

ʜʣʷ ʨʘʙʦʪʳ ʩ ʧʨʦʜʫʢʪʘʤʠ ʢʦʤʧʘʥʠʠ: ʢʦʤʧʴʶʪʝʨʘʤʠ, ʩʝʨʚʝʨʘʤʠ ʠ ʨʘʟʣʠʯʥʳʤʠ IT-ʨʝʰʝʥʠʷʤʠ, 

ʢʦʪʦʨʳʝ IBM ʧʨʝʜʣʘʛʘʝʪ ʢʣʠʝʥʪʘʤ (ʦʩʦʙʝʥʥʦ ʝʩʣʠ ʪʦʪ ʞʝ ʢʦʜ ʙʫʜʝʪ ʥʝ ʩʣʠʰʢʦʤ ʩʦʚʤʝʩʪʠʤ ʩ 

ʧʨʦʜʫʢʮʠʝʡ ʢʦʥʢʫʨʝʥʪʦʚ). ʆʜʥʘʢʦ, ʧʦ ʩʣʦʚʘʤ ɿʝʤʣʠʥʘ, ʨʫʢʦʚʦʜʩʪʚʦ IBM ʚʩʢʦʨʝ ʦʩʦʟʥʘʣʦ, ʯʪʦ 

ʚʳʙʨʘʣʦ ʜʘʣʝʢʦ ʥʝ ʩʘʤʳʡ ʫʜʘʯʥʳʡ ʩʧʦʩʦʙ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʦʪʢʨʳʪʳʤ ʩʦʦʙʱʝʩʪʚʦʤ Linux. 

ɺ ʠʪʦʛʝ ʙʳʣʦ ʨʝʰʝʥʦ ʧʦʦʱʨʷʪʴ ʧʨʦʛʨʘʤʤʠʩʪʦʚ ʟʘ ʨʘʙʦʪʫ, ʢʦʪʦʨʘʷ ʫʣʫʯʰʘʝʪ ʦʙʱʝʝ ʢʘʯʝʩʪʚʦ ʇʆ. 

ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ʵʪʦ ʛʦʨʘʟʜʦ ʚʳʛʦʜʥʝʝ ʠ ʜʣʷ IBM. 

ʇʨʠʤʝʨ ʙʳʣ ʧʨʠʚʝʜʝʥ ʥʝʩʧʨʦʩʪʘ, ʚʝʜʴ ʢ ʪʦʤʫ ʤʦʤʝʥʪʫ IBM ʫʞʝ ʷʚʥʦ ʧʨʝʪʝʥʜʦʚʘʣʘ 

ʥʘ ʢʣʶʯʝʚʫʶ ʧʦʟʠʮʠʶ ʚ ʧʨʦʝʢʪʝ Hyperledger. ʅʘ ʪʦʤ ʞʝ ʩʦʙʨʘʥʠʠ ʚ ʷʥʚʘʨʝ 2016 ʛʦʜʘ ʢʦʨʧʦʨʘʮʠʷ 

ʧʨʝʜʩʪʘʚʠʣʘ 44 ʪʳʩʷʯʠ ʩʪʨʦʢ çʯʝʡʥʢʦʜʘè ʜʣʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʤʘʨʪ-ʢʦʥʪʨʘʢʪʦʚ, ʬʘʢʪʠʯʝʩʢʠ 

ʩʜʝʣʘʚ ʙʝʟʚʦʟʤʝʟʜʥʳʡ ʚʟʥʦʩ ʚ ʨʘʟʨʘʙʦʪʢʫ ʦʙʱʝʛʦ ʇʆ ʜʣʷ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʨʝʝʩʪʨʘ Hyperledger, 

ʥʳʥʝ ʠʟʚʝʩʪʥʦʛʦ ʢʘʢ Fabric [15]. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʵʪʦ ʤʦʞʥʦ ʨʘʩʮʝʥʠʚʘʪʴ ʢʘʢ ʱʝʜʨʳʡ ʞʝʩʪ. 

ʉ ʜʨʫʛʦʡ ð ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʢʦʨʧʦʨʘʮʠʷ ʠʟʥʘʯʘʣʴʥʦ ʧʳʪʘʣʘʩʴ ʧʦʚʣʠʷʪʴ ʥʘ ʬʦʨʤʘʪ ʧʨʦʝʢʪʘ. 

ʉʦ ʚʨʝʤʝʥʝʤ ʫ ʤʥʦʛʠʭ ʩʣʦʞʠʣʦʩʴ ʚʧʝʯʘʪʣʝʥʠʝ, ʯʪʦ ʩʠʩʪʝʤʘ, ʢʦʪʦʨʫʶ ʧʨʝʜʩʪʘʚʣʷʣʦ ʩʝʙʝ 

ʨʫʢʦʚʦʜʩʪʚʦ IBM, çʟʘʪʦʯʝʥʘè ʧʦʜ ʫʟʢʠʡ ʧʨʦʬʠʣʴ ʢʦʤʧʘʥʠʠ: ʦʙʣʘʯʥʳʝ ʩʝʨʚʠʩʳ ʠ ʭʨʘʥʠʣʠʱʘ. 

ʆʪʚʝʯʘʣʦ ʣʠ ʵʪʦ ʠʥʪʝʨʝʩʘʤ ʩʦʦʙʱʝʩʪʚʘ? 

ʂʦʥʝʯʥʦ, ʠ ʜʨʫʛʠʝ ʫʯʘʩʪʥʠʢʠ ʢʦʥʩʦʨʮʠʫʤʘ ʚʥʦʩʷʪ ʚʢʣʘʜ ʚ ʬʦʨʤʝ ʢʦʜʘ ʠ ʠʜʝʡ. ʂʦʤʧʘʥʠʷ 

Digital Asset ʧʨʝʜʩʪʘʚʠʣʘ ʠʥʩʪʨʫʤʝʥʪ Global Synchronization Log ʜʣʷ ʬʠʥʘʥʩʦʚʳʭ ʩʪʨʫʢʪʫʨ; 

ʨʘʟʨʘʙʦʪʯʠʢʠ Intel ʧʨʝʜʣʦʞʠʣʠ ʧʨʦʛʨʘʤʤʫ Sawtooth Lake ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʙʣʘʛʦʥʘʜʝʞʥʦʩʪʠ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ. ʆʜʥʘʢʦ ʤʦʱʥʳʡ ʭʦʜ IBM ʩʜʝʣʘʣ ʢʦʨʧʦʨʘʮʠʶ ʢʣʶʯʝʚʳʤ ʠʛʨʦʢʦʤ ʚ 

ʵʢʦʩʠʩʪʝʤʝ Hyperledger ʠ ʧʦʚʳʩʠʣ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʠʤʝʥʥʦ ʝʝ ʠʥʪʝʨʝʩʳ ʙʫʜʫʪ ʦʧʨʝʜʝʣʷʪʴ 

ʧʘʨʘʤʝʪʨʳ ʢʦʜʘ ʠ ʜʠʢʪʦʚʘʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʨʠʦʨʠʪʝʪʳ ʚʩʝʛʦ ʧʨʦʝʢʪʘ. ʇʦʜʦʙʥʳʝ ʬʘʢʪʦʨʳ 

ʪʨʝʚʦʞʠʣʠ ʠ ʩʦʦʙʱʝʩʪʚʦ ʙʠʪʢʦʠʥʘ ʚ ʧʝʨʠʦʜ çʛʨʘʞʜʘʥʩʢʦʡ ʚʦʡʥʳè. ʇʦʣʴʟʦʚʘʪʝʣʠ ʧʦ ʦʙʝ ʩʪʦʨʦʥʳ 

ʙʘʨʨʠʢʘʜ ʟʥʘʣʠ, ʢʘʢʠʝ ʛʦʥʦʨʘʨʳ ʚʳʧʣʘʯʠʚʘʶʪ ʢʦʤʧʘʥʠʠ ʥʝʢʦʪʦʨʳʤ ʨʘʟʨʘʙʦʪʯʠʢʘʤ, ʠ ʧʦʥʠʤʘʣʠ, 

ʯʪʦ ʪʝ ʙʫʜʫʪ ʨʘʪʦʚʘʪʴ ʟʘ ʠʣʠ ʧʨʦʪʠʚ ʫʚʝʣʠʯʝʥʠʷ ʙʣʦʢʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʟʛʣʷʜʦʚ ʩʚʦʝʛʦ 

ʨʘʙʦʪʦʜʘʪʝʣʷ. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʧʨʦʝʢʪʘ Hyperledger, ʪʦ ʟʜʝʩʴ ʠʥʪʝʨʝʩʳ IBM ʧʨʝʞʜʝ ʚʩʝʛʦ ʩʚʷʟʘʥʳ ʩ ʚʦʟʤʦʞʥʳʤ 

ʧʨʠʤʝʥʝʥʠʝʤ ʙʣʦʢʯʝʡʥʦʚ ʚ ʩʬʝʨʝ ʣʦʛʠʩʪʠʢʠ. ʂʘʢ ʫʧʦʤʠʥʘʣʦʩʴ ʚ ʧʨʝʜʳʜʫʱʝʡ ʛʣʘʚʝ, ʢʦʤʧʘʥʠʷ 

ʫʞʝ ʠʩʧʦʣʴʟʫʝʪ ʩʚʦʡ ʢʦʜ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʤʝʭʘʥʠʟʤʘ ʨʘʟʨʝʰʝʥʠʷ ʩʧʦʨʦʚ ʤʝʞʜʫ ʟʘʢʘʟʯʠʢʘʤʠ ʠ 

ʧʦʩʪʘʚʱʠʢʘʤʠ. ʂʦʛʜʘ ɼʞʝʨʨʠ ʂʫʦʤʦ, ʚʠʮʝ-ʧʨʝʟʠʜʝʥʪ IBM ʧʦ ʚʦʧʨʦʩʘʤ ʪʝʭʥʦʣʦʛʠʠ ʙʣʦʢʯʝʡʥ, 

ʦʪʯʠʪʘʣʩʷ ʧʝʨʝʜ ʩʦʦʙʱʝʩʪʚʦʤ Hyperledger ʦʙ ʫʩʧʝʭʝ ʵʪʦʛʦ ʥʘʯʠʥʘʥʠʷ, ʦʥ ʧʨʝʜʩʪʘʚʠʣ ʚʝʩʢʠʝ 

ʘʨʛʫʤʝʥʪʳ ʚ ʧʦʣʴʟʫ ʧʨʠʚʘʪʥʳʭ ʙʣʦʢʯʝʡʥʦʚ. ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ʧʨʠʤʝʥʠʪʴ ʪʝʭʥʦʣʦʛʠʶ ʙʣʦʢʯʝʡʥ ʢ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʟʘʧʠʩʠ ʪʨʘʥʟʘʢʮʠʡ ʤʦʞʥʦ ʠ ʙʝʟ ʧʦʤʦʱʠ ʦʪʢʨʳʪʳʭ ʩʠʩʪʝʤ. ʆʜʥʘʢʦ ɼʞʝʨʨʠ 

ʂʫʦʤʦ ʥʝʚʦʣʴʥʦ ʧʦʢʘʟʘʣ ʠ ʜʨʫʛʦʝ: ʢʘʢ ʜʝʣʦʚʳʝ ʠʥʪʝʨʝʩʳ ʥʘʠʙʦʣʝʝ ʚʣʠʷʪʝʣʴʥʳʭ ʯʣʝʥʦʚ ʤʦʛʫʪ 

ʦʪʚʣʝʯʴ ʢʦʥʩʦʨʮʠʫʤ ʦʪ ʨʘʟʨʘʙʦʪʢʠ ʧʦ-ʥʘʩʪʦʷʱʝʤʫ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʦʪʢʨʳʪʦʡ ʩʠʩʪʝʤʳ. ɺʩʢʦʨʝ 

ʩʪʘʣʦ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʨʫʢʦʚʦʜʩʪʚʦ IBM ʫʚʠʜʝʣʦ ʚ ʩʦʚʤʝʩʪʥʦʤ ʧʨʦʝʢʪʝ ʧʨʝʞʜʝ ʚʩʝʛʦ ʚʦʟʤʦʞʥʦʩʪʴ 

ʚʝʨʥʫʪʴ ʩʝʙʝ ʢʣʠʝʥʪʦʚ ð ʦʩʦʙʝʥʥʦ ʪʝʭ, ʢʪʦ ʙʠʣʩʷ ʥʘʜ ʦʧʪʠʤʠʟʘʮʠʝʡ ʮʝʧʝʡ ʧʦʩʪʘʚʦʢ. ʏʝʨʝʟ ʛʦʜ 

ʢʦʤʧʘʥʠʷ ʟʘʧʫʩʪʠʣʘ ʩʦʙʩʪʚʝʥʥʳʡ ʙʣʦʢʯʝʡʥ-ʩʝʨʚʠʩ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʩʣʦʚʦ çʙʣʦʢʯʝʡʥè ʚʧʝʨʚʳʝ 

ʧʨʦʟʚʫʯʘʣʦ ʚ ʪʝʣʝʚʠʟʠʦʥʥʦʡ ʨʝʢʣʘʤʝ. ʂʣʠʝʥʪʘʤ ʧʨʝʜʣʘʛʘʣʦʩʴ ʦʙʲʝʜʠʥʠʪʴʩʷ ʩ ʢʦʥʪʨʘʛʝʥʪʘʤʠ 

ʚ ʮʝʧʠ ʧʦʩʪʘʚʦʢ ʠ ʩʦʟʜʘʪʴ ʧʨʠʚʘʪʥʳʡ ʙʣʦʢʯʝʡʥ ʩʦ ʩʪʨʫʢʪʫʨʦʡ, ʧʦʣʥʦʩʪʴʶ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ 

ʩ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʤ ʦʙʣʘʯʥʳʤ ʩʝʨʚʠʩʦʤ IBM. ʇʦʨʫʯʠʪʴ IBM ʭʨʘʥʠʪʴ ʜʘʥʥʳʝ ʠʟ ʚʘʰʝʛʦ 

ʨʝʝʩʪʨʘ ð ʪʦ ʝʩʪʴ ʦʙʨʘʪʠʪʴʩʷ ʢ çʜʦʚʝʨʝʥʥʦʡ ʪʨʝʪʴʝʡ ʩʪʦʨʦʥʝè ð ʟʥʘʯʠʪ ʦʪʢʘʟʘʪʴʩʷ ʦʪ 

ʨʝʚʦʣʶʮʠʦʥʥʦʡ, ʩʚʦʙʦʜʦʣʶʙʠʚʦʡ ʧʨʠʨʦʜʳ ʙʣʦʢʯʝʡʥʘ. 

ʇʦʜʦʙʥʘʷ ʤʘʥʠʧʫʣʷʮʠʷ ʩʪʘʣʘ ʦʪʯʘʩʪʠ ʚʦʟʤʦʞʥʘ ʟʘ ʩʯʝʪ ʣʦʞʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ 

ʩ ʪʝʨʤʠʥʦʤ çʦʙʣʘʯʥʳʝ ʭʨʘʥʠʣʠʱʘè. ʂʦʛʜʘ IBM, Amazon, Google ʠʣʠ ʣʶʙʦʡ ʜʨʫʛʦʡ ʧʨʦʚʘʡʜʝʨ 

ʦʙʣʘʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʭʨʘʥʠʪ ʚʘʰʠ ʬʘʡʣʳ ʠʣʠ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʘʤ ʜʦʩʪʫʧ ʢ ʩʪʦʨʦʥʥʠʤ ʦʙʣʘʯʥʳʤ 

ʩʝʨʚʠʩʘʤ, ʚʩʝ ʦʧʝʨʘʮʠʠ ʚʳʧʦʣʥʷʶʪʩʷ ʥʘ ʚʧʦʣʥʝ ʢʦʥʢʨʝʪʥʳʭ ʩʝʨʚʝʨʘʭ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʵʪʦʡ 

ʢʦʤʧʘʥʠʠ. ʆʥʠ ʭʦʟʷʝʚʘ, ʘ ʤʳ ʘʨʝʥʜʫʝʤ ʫ ʥʠʭ ʤʝʩʪʦ ʥʘ ʩʝʨʚʝʨʝ. ʄʥʦʛʠʤ ʢʘʞʝʪʩʷ, ʯʪʦ çʦʙʣʘʢʦè ð 

ʵʪʦ ʘʤʦʨʬʥʘʷ, ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ, ʦʜʥʘʢʦ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʵʪʦ ʧʨʝʜʝʣʴʥʦ 

ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ, ʮʝʣʠʢʦʤ ʟʘʚʠʩʷʱʘʷ ʦʪ ʧʦʩʨʝʜʥʠʢʘ. 
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ʆʛʨʦʤʥʳʡ ʧʦʪʝʥʮʠʘʣ ʪʝʭʥʦʣʦʛʠʠ ʙʣʦʢʯʝʡʥ ʢʨʦʝʪʩʷ ʚ ʜʝʮʝʥʪʨʘʣʠʟʘʮʠʠ, ʢʦʪʦʨʘʷ ʜʝʣʘʝʪ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʝ ʟʘʚʠʩʷʱʠʤ ʦʪ ʢʘʢʦʡ-ʣʠʙʦ ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʠʥʩʪʘʥʮʠʠ, ʚʳʧʦʣʥʷʶʱʝʡ ʥʫʞʥʦʝ ʝʤʫ 

ʜʝʡʩʪʚʠʝ. (ʅʘ ʩʘʤʦʤ ʜʝʣʝ ʥʘ ʙʘʟʝ ʙʣʦʢʯʝʡʥ-ʘʨʭʠʪʝʢʪʫʨʳ ʫʞʝ ʩʝʡʯʘʩ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ 

ʩʧʝʮʠʘʣʴʥʳʝ ʧʨʠʣʦʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪ ʧʦʣʥʦʩʪʴʶ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʪʴ ʭʨʘʥʝʥʠʝ ʬʘʡʣʦʚ ʠ 

ʧʨʝʜʦʩʪʘʚʷʪ ʚʥʝʩʝʪʝʚʳʝ ʩʝʨʚʠʩʳ.) ʄʦʜʝʣʴ ʙʣʦʢʯʝʡʥʘ, ʧʨʝʜʣʦʞʝʥʥʘʷ ʢʦʤʧʘʥʠʝʡ IBM, ʩʢʦʨʝʝ, 

ʦʛʨʘʞʜʘʝʪ ʧʨʦʮʚʝʪʘʶʱʠʡ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʡ ʙʠʟʥʝʩ ʦʪ ʫʛʨʦʟʳ ʩʦ ʩʪʦʨʦʥʳ ʜʝʮʝʥʪʨʘʣʠʟʫʶʱʠʭ 

ʪʝʭʥʦʣʦʛʠʡ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʘʢʮʠʦʥʝʨʦʚ IBM, ʵʪʦ ʚʧʦʣʥʝ ʦʧʨʘʚʜʘʥʥʘʷ, ʨʘʮʠʦʥʘʣʴʥʘʷ ʠ ʛʨʘʤʦʪʥʘʷ 

ʩʪʨʘʪʝʛʠʷ, ʦʜʥʘʢʦ ʦʥʘ ʧʨʦʪʠʚʦʨʝʯʠʪ ʜʫʭʫ ʦʪʢʨʳʪʳʭ ʧʣʘʪʬʦʨʤ, ʢʦʪʦʨʳʡ ʧʨʦʧʘʛʘʥʜʠʨʫʝʪ ʩʘʤ ʞʝ 

ʢʦʥʮʝʨʥ Hyperledger. ʂʨʦʤʝ ʪʦʛʦ, ʚʦʟʥʠʢʘʝʪ ʠ ʨʷʜ ʧʨʘʚʦʚʳʭ ʚʦʧʨʦʩʦʚ: ʝʩʣʠ ʢʣʶʯʝʚʳʝ ʜʘʥʥʳʝ 

ʠʟ ʙʣʦʢʯʝʡʥ-ʨʝʝʩʪʨʘ ʭʨʘʥʷʪʩʷ ʥʘ ʢʦʤʧʴʶʪʝʨʘʭ ʥʝʢʦʝʡ ʢʦʤʧʘʥʠʠ, ʪʦ ʤʦʞʝʪ ʣʠ ʛʦʩʫʜʘʨʩʪʚʦ, 

ʩʦʛʣʘʩʥʦ ʥʳʥʝʰʥʝʤʫ ʟʘʢʦʥʫ ʦ ʭʨʘʥʝʥʠʠ ʜʘʥʥʳʭ, ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʵʪʦʪ ʙʣʦʢʯʝʡʥ? 

ɺʳʰʝʫʧʦʤʷʥʫʪʳʝ ʧʨʦʙʣʝʤʳ ʧʦʢʘʟʳʚʘʶʪ, ʢʘʢ ʩʣʦʞʥʦ ʟʘʩʪʘʚʠʪʴ ʢʦʨʧʦʨʘʪʠʚʥʳʡ ʢʦʥʩʦʨʮʠʫʤ, 

ʤʥʦʛʠʝ ʯʣʝʥʳ ʢʦʪʦʨʦʛʦ ʫʞʝ ʜʘʚʥʦ ʟʘʙʳʣʠ ʦ ʩʦʙʩʪʚʝʥʥʳʭ ʙʫʥʪʘʨʩʢʠʭ ʩʪʘʨʪʘʧʘʭ ʠ ʦʙʟʘʚʝʣʠʩʴ 

ʢʨʫʧʥʳʤ ʙʠʟʥʝʩʦʤ, ʫʷʟʚʠʤʳʤ ʜʣʷ ʨʘʜʠʢʘʣʴʥʳʭ ʠʥʥʦʚʘʮʠʡ, ʜʝʡʩʪʚʦʚʘʪʴ ʚ ʠʥʪʝʨʝʩʘʭ ʰʠʨʦʢʦʡ 

ʤʝʞʦʪʨʘʩʣʝʚʦʡ ʛʨʫʧʧʳ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʠ ʠʭ ʙʫʜʫʱʠʭ ʢʣʠʝʥʪʦʚ. ʕʪʦ ʚʘʞʥʦ, ʧʦʩʢʦʣʴʢʫ 

ʨʝʘʣʠʟʦʚʘʪʴ ʟʘʷʚʣʝʥʥʳʝ ʮʝʣʠ, ʦʯʝʚʠʜʥʦ, ʩʤʦʛʣʦ ʙʳ ʣʠʰʴ ʩʦʦʙʱʝʩʪʚʦ, ʨʘʟʜʝʣʷʶʱʝʝ ʥʘʰʫ ʚʝʨʫ ʚ 

ʜʝʮʝʥʪʨʘʣʠʟʘʮʠʶ. ʈʘʟʥʦʦʙʨʘʟʠʝ, ʙʦʛʘʪʩʪʚʦ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʩʦʚʤʝʩʪʥʳʡ ʪʚʦʨʯʝʩʢʠʡ ʧʦʠʩʢ 

ʚ ʢʦʥʮʝ ʢʦʥʮʦʚ ʧʦʨʦʜʷʪ ʦʪʢʨʳʪʫʶ ʩʠʩʪʝʤʫ, ʢʦʪʦʨʘʷ ʦʪʚʝʨʛʘʝʪ ʯʨʝʟʤʝʨʥʦʝ ʚʣʠʷʥʠʝ ʣʶʙʳʭ 

ʠʥʩʪʘʥʮʠʡ, ʧʨʦʪʠʚʦʩʪʦʷʱʠʭ ʚʥʝʜʨʝʥʠʶ ʠʥʥʦʚʘʮʠʡ, ʝʩʣʠ ʦʥʠ ʫʛʨʦʞʘʶʪ ʠʭ ʠʥʪʝʨʝʩʘʤ. 

ɻʨʘʥʠʮʳ ʜʦʩʪʫʧʘ 
ʂʚʘʟʠʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʝ ʧʨʠʚʘʪʥʳʝ ʙʣʦʢʯʝʡʥʳ, ʩ ʢʦʪʦʨʳʤʠ ʩʝʡʯʘʩ ʵʢʩʧʝʨʠʤʝʥʪʠʨʫʶʪ 

ʢʨʫʧʥʳʝ ʬʠʥʘʥʩʦʚʳʝ ʩʪʨʫʢʪʫʨʳ ʠ ʢʦʨʧʦʨʘʮʠʠ-ʪʝʭʥʦʛʠʛʘʥʪʳ, ʧʦ ʩʚʦʝʡ ʩʫʪʠ ʥʝ ʪʘʢ ʫʞ ʧʣʦʭʠ ʠ 

ʥʝʧʨʦʜʫʢʪʠʚʥʳ. ʀʜʝʠ ʠ ʦʪʢʨʳʪʠʷ, ʨʦʜʠʚʰʠʝʩʷ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʙʘʟʝ ʢʦʥʩʦʨʮʠʫʤʦʚ R3 

ʠ Hyperledger, ʚʦʡʜʫʪ ʚ ʬʦʥʜ ʟʥʘʥʠʡ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʪʝʭʥʦʣʦʛʠ ʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʠ ʚʩʝʛʦ 

ʤʠʨʘ ʚʳʩʪʨʦʷʪ ʥʦʚʫʶ, ʫʣʫʯʰʝʥʥʫʶ ʛʣʦʙʘʣʴʥʫʶ ʩʠʩʪʝʤʫ ʜʦʚʝʨʠʪʝʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. ʅʦ ʝʩʣʠ 

ʧʨʠʥʷʪʴ ʚʦ ʚʥʠʤʘʥʠʝ ʫʨʦʢʠ ʠʩʪʦʨʠʠ ð ʥʘʧʨʠʤʝʨ, ʦ ʧʦʙʝʜʝ ʦʪʢʨʳʪʳʭ ʠʥʪʝʨʥʝʪ-ʧʨʦʪʦʢʦʣʦʚ 

TCP/IP ʥʘʜ çʦʛʦʨʦʞʝʥʥʳʤʠè ʤʠʢʨʦʩʝʪʷʤʠ ʚʨʦʜʝ Minitel, AOL ʠʣʠ Prodigy, ð ʩʪʘʥʦʚʷʪʩʷ 

ʟʘʤʝʪʥʳ ʚʥʫʪʨʝʥʥʠʝ ʦʛʨʘʥʠʯʝʥʠʷ ʧʨʠʚʘʪʥʳʭ ʙʣʦʢʯʝʡʥ-ʩʠʩʪʝʤ. ʂʘʢ ʥʘʧʦʤʥʠʣ ɼʞʦʡ ʀʪʦ, 

ʤʘʣʝʥʴʢʠʝ ʟʘʢʨʳʪʳʝ ʩʝʪʠ ʧʨʦʠʛʨʘʣʠ ʠʟ-ʟʘ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʩʧʨʘʚʠʪʴʩʷ ʩ ʥʘʧʣʳʚʦʤ ʧʨʦʛʨʘʤʤ ʠ 

ʧʨʠʣʦʞʝʥʠʡ, ʩʦʟʜʘʥʥʳʭ ʜʣʷ ʨʘʙʦʪʳ ʚ ʦʙʱʝʡ, ʛʣʦʙʘʣʴʥʦʡ ʵʢʦʩʠʩʪʝʤʝ ʠʥʪʝʨʥʝʪʘ. ʂʘʢʦʡ 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʠʣʠ ʨʘʟʨʘʙʦʪʯʠʢ ʟʘʭʦʯʝʪ ʤʫʯʠʪʴʩʷ ʩ ʛʨʦʤʦʟʜʢʠʤ ʠ ʤʝʜʣʝʥʥʳʤ ʧʦʯʪʦʚʳʤ ʢʣʠʝʥʪʦʤ 

AOL, ʢʦʛʜʘ ʝʩʪʴ ʤʥʦʞʝʩʪʚʦ ʦʪʢʨʳʪʳʭ, ʦʙʱʝʜʦʩʪʫʧʥʳʭ ʩʝʨʚʠʩʦʚ, ʢ ʢʦʪʦʨʳʤ ʝʞʝʜʥʝʚʥʦ 

ʜʦʙʘʚʣʷʶʪʩʷ ʥʦʚʳʝ ʦʧʮʠʠ? ʇʨʠʤʝʨʥʦ ʪʫ ʞʝ ʨʘʩʩʪʘʥʦʚʢʫ ʩʠʣ ʩʢʦʨʦ ʤʦʞʥʦ ʙʫʜʝʪ ʥʘʙʣʶʜʘʪʴ 

ʚ ʙʠʪʚʝ ʦʪʢʨʳʪʳʭ ʠ ʟʘʢʨʳʪʳʭ ʙʣʦʢʯʝʡʥʦʚ, ʧʦʣʘʛʘʝʪ ʀʪʦ. 

ʆʪʢʨʳʪʳʝ ʩʠʩʪʝʤʳ, ʪʘʢʠʝ ʢʘʢ ɹʠʪʢʦʠʥ ʠ ʕʬʠʨʠʫʤ, ʧʦ ʩʚʦʝʡ ʧʨʠʨʦʜʝ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʪʚʦʨʯʝʩʢʦʤʫ ʧʦʠʩʢʫ ʠ ʠʥʥʦʚʘʮʠʠ, ʧʦʩʢʦʣʴʢʫ ʥʠ ʦʜʥʘ ʢʦʤʧʘʥʠʷ ʠʣʠ ʛʨʫʧʧʘ ʢʦʤʧʘʥʠʡ ʥʝ ʤʦʞʝʪ 

ʥʘʣʦʞʠʪʴ ʚʝʪʦ ʥʘ ʪʦ ʠʣʠ ʠʥʦʝ ʥʦʚʰʝʩʪʚʦ. ɼʘʞʝ ʝʩʣʠ ʢʫʨʘʪʦʨʳ ʧʨʠʚʘʪʥʳʭ ʩʠʩʪʝʤ ʟʘʷʚʷʪ ʦ 

ʛʦʪʦʚʥʦʩʪʠ ʦʪʢʨʳʪʴ ʩʚʦʠ ʧʣʘʪʬʦʨʤʳ ʜʣʷ ʚʩʝʭ ʞʝʣʘʶʱʠʭ, ʩʘʤ ʬʘʢʪ ʥʘʣʠʯʠʷ çʭʦʟʷʝʚ ʠ 

ʦʭʨʘʥʥʠʢʦʚè ʙʫʜʝʪ ʯʨʝʚʘʪ ʦʛʨʘʥʠʯʝʥʠʷʤʠ ʜʣʷ ʧʦʩʪʦʨʦʥʥʠʭ. ʀ ʵʪʦ, ʥʝʩʦʤʥʝʥʥʦ, ʦʪʪʦʣʢʥʝʪ 

ʤʥʦʛʠʭ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʦʪʢʨʳʪʦʛʦ ʇʆ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳ ʚʥʝʩʪʠ ʩʚʦʡ ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ 

ʧʣʘʪʬʦʨʤʳ. ɺʝʜʴ ʠʤʝʥʥʦ ʛʘʨʘʥʪʠʷ ʦʪʢʨʳʪʦʛʦ ʜʦʩʪʫʧʘ ʧʦʨʦʞʜʘʝʪ ʙʫʨʥʳʡ ʵʥʪʫʟʠʘʟʤ ʠ ʪʷʛʫ 

ʢ çʩʚʦʙʦʜʥʳʤè ʩʝʪʷʤ, ʦ ʯʝʤ ʛʦʚʦʨʠʪ ʢʦʣʠʯʝʩʪʚʦ ʠ ʢʘʯʝʩʪʚʦ ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʚʦʚʣʝʯʝʥʥʳʭ 

ʚ ʩʦʟʜʘʥʠʝ ʦʪʢʨʳʪʳʭ ʙʣʦʢʯʝʡʥ-ʧʨʠʣʦʞʝʥʠʡ. ɺʝʨʦʷʪʥʦ, ʠ ʫ ʧʨʠʚʘʪʥʳʭ ʙʣʦʢʯʝʡʥʦʚ ʧʦʷʚʠʪʩʷ ʩʚʦʷ 

ʥʠʰʘ ð ʭʦʪʷ ʙʳ ʧʦʪʦʤʫ, ʯʪʦ ʠʤʠ ʛʦʨʘʟʜʦ ʧʨʦʱʝ ʫʧʨʘʚʣʷʪʴ ʠ ʥʘ ʜʘʥʥʦʡ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ 

ʪʝʭʥʦʣʦʛʠʡ ʦʥʠ ʣʫʯʰʝ ʩʧʨʘʚʣʷʶʪʩʷ ʩ ʢʨʫʧʥʳʤʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʪʨʘʥʟʘʢʮʠʷʤʠ. ʀ ʚʩʝ-ʪʘʢʠ 

ʥʘʰʝʡ ʛʣʘʚʥʦʡ ʮʝʣʴʶ ʜʦʣʞʥʘ ʩʪʘʪʴ ʜʘʣʴʥʝʡʰʘʷ ʵʚʦʣʶʮʠʷ ʦʪʢʨʳʪʳʭ, ʬʫʥʢʮʠʦʥʘʣʴʥʦ 

ʩʦʚʤʝʩʪʠʤʳʭ ʧʣʘʪʬʦʨʤ. 

ɺ ʥʘʰʠʭ ʠʥʪʝʨʝʩʘʭ ʧʦʩʪʨʦʠʪʴ ʤʠʨ ʦʪʢʨʳʪʳʭ ʨʝʝʩʪʨʦʚ ʠ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʤʦʜʝʣʝʡ ʜʦʚʝʨʠʷ, 

ʚ ʢʦʪʦʨʦʤ ʫ ʢʘʞʜʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʙʫʜʝʪ ʧʨʘʚʦ ʛʦʣʦʩʘ. ɼʘʚʘʡʪʝ ʞʝ ʧʨʠʣʦʞʠʤ ʢ ʵʪʦʤʫ ʚʩʝ ʫʩʠʣʠʷ! 
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ɹʣʦʢʯʝʡʥ ʢʘʢ ʩʠʣʘ ʜʦʙʨʘ 
  

 
ɺ ʪʨʫʱʦʙʘʭ ʚʦʢʨʫʛ ʩʪʘʜʠʦʥʘ ʉʘʥ-ʃʦʨʝʥʮʦ ʚ ɹʫʵʥʦʩ-ɸʡʨʝʩʝ (ʜʦʤʘʰʥʝʛʦ ʩʪʘʜʠʦʥʘ ʣʶʙʠʤʦʡ 

ʬʫʪʙʦʣʴʥʦʡ ʢʦʤʘʥʜʳ ʧʘʧʳ ʌʨʘʥʮʠʩʢʘ) ʥʘʰʣʠ ʧʨʠʶʪ ʩʦʪʥʠ ʪʳʩʷʯ ʙʝʜʥʝʡʰʠʭ ʠʤʤʠʛʨʘʥʪʦʚ 

ʠʟ ɹʦʣʠʚʠʠ. ʄʥʦʛʠʝ ʞʠʚʫʪ ʚ ʣʘʯʫʛʘʭ, ʢʦʪʦʨʳʝ ʟʘʧʨʦʩʪʦ ʤʦʞʝʪ ʩʤʳʪʴ ʧʨʠ ʨʘʟʣʠʚʝ ʨʝʢʠ ʄʘʪʘʥʩʘ. 

ʄʝʞʜʫ ʪʝʤ ʧʦʩʝʨʝʜʠʥʝ ʵʪʦʛʦ ʙʝʜʥʷʮʢʦʛʦ ʨʘʡʦʥʘ ʝʩʪʴ ʢʨʦʭʦʪʥʘʷ ʫʣʦʯʢʘ ʜʣʠʥʦʡ ʙʫʢʚʘʣʴʥʦ ʚ ʜʚʘ 

ʢʚʘʨʪʘʣʘ, ʛʜʝ ʜʦʤʘ ʚʳʜʝʣʷʶʪʩʷ ʩʚʦʝʡ ʜʦʙʨʦʪʥʦʩʪʴʶ. ɿʜʝʩʴ ʥʘʭʦʜʠʪʩʷ ʰʢʦʣʘ, ʙʦʣʴʥʠʮʘ ʠ 

ʥʝʩʢʦʣʴʢʦ ʫʯʨʝʞʜʝʥʠʡ ʢʫʣʴʪʫʨʳ ʙʦʣʠʚʠʡʩʢʦʡ ʜʠʘʩʧʦʨʳ. ɻʝʦʛʨʘʬʠʯʝʩʢʠ ʫʣʠʮʘ ʏʘʨʫʘ ʥʠʯʝʤ ʥʝ 

ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʦʩʪʘʣʴʥʳʭ. ʊʘʢ ʧʦʯʝʤʫ ʞʝ ʩʝʤʴʷʤ, ʞʠʚʫʱʠʤ ʚ ʪɻʠʭ ʜʚʫʭ ʢʚʘʨʪʘʣʘʭ, ʥʘʩʪʦʣʴʢʦ 

ʧʦʚʝʟʣʦ? ʇʦʯʝʤʫ ʵʪʦ ʤʝʩʪʦ ʩʪʘʣʦ ʮʝʥʪʨʦʤ ʙʦʣʠʚʠʡʩʢʦʡ ʢʫʣʴʪʫʨʳ? 

ʆʪʚʝʪ ʤʦʞʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʚ ʜʚʫʭ ʩʣʦʚʘʭ: ʧʨʘʚʦ ʩʦʙʩʪʚʝʥʥʦʩʪʠ. 

ɺ 1991 ʛʦʜʫ ʧʦʩʣʝ ʤʥʦʛʦʣʝʪʥʝʡ çʚʦʡʥʳè ʩ ʛʦʨʦʜʩʢʠʤʠ ʚʣʘʩʪʷʤʠ 200 ʩʝʤʝʡ, ʧʨʦʞʠʚʘʶʱʠʭ 

ʥʘ ʫʣʠʮʝ ʏʘʨʫʘ, ʥʘʢʦʥʝʮ ʧʦʣʫʯʠʣʠ ʪʦ, ʯʪʦ ʧʦʩʣʫʞʠʣʦ ʤʦʱʥʝʡʰʠʤ ʪʦʣʯʢʦʤ ʢ ʨʘʟʚʠʪʠʶ 

ʨʘʡʦʥʘ, ð ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʦ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ ʞʠʣʴʝ [1]. ɼʦʭʦʜ ʵʪʠʭ ʩʝʤʝʡʩʪʚ ʙʳʣ ʥʠʯʫʪʴ 

ʥʝ ʚʳʰʝ, ʯʝʤ ʫ ʩʦʩʝʜʝʡ, ʩʦʮʠʘʣʴʥʳʡ ʩʪʘʪʫʩ ʠ ʫʨʦʚʝʥʴ ʦʙʨʘʟʦʚʘʥʠʷ ʪʦʞʝ. ɽʜʠʥʩʪʚʝʥʥʦʝ ʨʘʟʣʠʯʠʝ 

ʩʦʩʪʦʷʣʦ ʚ ʪʦʤ, ʯʪʦ ʠʤ ʫʜʘʣʦʩʴ ʦʬʠʮʠʘʣʴʥʦ ʧʦʜʪʚʝʨʜʠʪʴ ʧʨʘʚʦ ʩʦʙʩʪʚʝʥʥʦʩʪʠ. çɺʦʣʰʝʙʥʳʝ 

ʙʫʤʘʛʠè ʦʪʢʨʳʣʠ ʧʝʨʝʜ ʥʠʤʠ ʤʥʦʛʠʝ ʜʚʝʨʠ. ʂʘʢ ʥʘʣʦʛʦʧʣʘʪʝʣʴʱʠʢʠ ʠ ʜʦʤʦʚʣʘʜʝʣʴʮʳ ʦʥʠ 

ʧʦʣʫʯʠʣʠ ʦʧʨʝʜʝʣʝʥʥʦʝ ʧʦʣʦʞʝʥʠʝ ʚ ʦʙʱʝʩʪʚʝ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʦʛʣʠ ʪʨʝʙʦʚʘʪʴ ʫʩʣʫʛ 

ʦʪ ʤʝʩʪʥʳʭ ʚʣʘʩʪʝʡ. ʊʘʢ ʧʦʷʚʠʣʠʩʴ ʰʢʦʣʘ ʠ ʙʦʣʴʥʠʮʘ. ʂʨʦʤʝ ʪʦʛʦ, ʧʦʜ ʦʬʠʮʠʘʣʴʥʦ 

ʦʬʦʨʤʣʝʥʥʫʶ ʥʝʜʚʠʞʠʤʦʩʪʴ ʤʦʞʥʦ ʚʟʷʪʴ ʢʨʝʜʠʪ ʠ ʦʪʢʨʳʪʴ ʩʚʦʝ ʜʝʣʦ, ʧʦʵʪʦʤʫ ʫʣʠʮʘ ʏʘʨʫʘ 

ʦʙʨʦʩʣʘ ʤʘʛʘʟʠʥʘʤʠ ʠ ʨʝʩʪʦʨʘʥʯʠʢʘʤʠ. ʂʦʥʝʯʥʦ, ʛʦʩʪʷʤ ʠʟ ʧʨʝʩʪʠʞʥʳʭ ʨʘʡʦʥʦʚ ɹʫʵʥʦʩ-ɸʡʨʝʩʘ 

ʚʩʝ ʵʪʦ ʧʦʢʘʞʝʪʩʷ ʜʦʚʦʣʴʥʦ ʞʘʣʢʠʤ, ʥʦ ʜʣʷ ʤʝʩʪʥʳʭ ʙʦʣʠʚʠʡʮʝʚ ʵʪʠ ʜʚʘ ʢʚʘʨʪʘʣʘ ð ʥʘʛʣʷʜʥʳʡ 

ʧʨʠʤʝʨ ʪʦʛʦ, ʯʪʦ ʠʭ ʩʦʙʨʘʪʴʷʤ ʤʦʞʝʪ ʫʣʳʙʥʫʪʴʩʷ ʩʫʜʴʙʘ. 

ʂʘʢʦʝ ʦʪʥʦʰʝʥʠʝ ʚʩʝ ʵʪʦ ʠʤʝʝʪ ʢ ʙʣʦʢʯʝʡʥʫ? ʏʪʦʙʳ ʦʪʚʝʪʠʪʴ ʥʘ ʵʪʦʪ ʚʦʧʨʦʩ, ʜʘʚʘʡʪʝ 

ʧʦʛʦʚʦʨʠʤ ʥʝ ʦ ʩʯʘʩʪʣʠʚʮʘʭ ʩ ʫʣʠʮʳ ʏʘʨʫʘ, ʘ ʦ ʩʦʪʥʷʭ ʪʳʩʷʯ ʙʦʣʠʚʠʡʮʝʚ ʠ ʧʨʦʯʠʭ ʦʙʠʪʘʪʝʣʝʡ 

ʪʨʫʱʦʙ ɹʫʵʥʦʩ-ɸʡʨʝʩʘ ʠ ʜʨʫʛʠʭ ʛʦʨʦʜʦʚ ʨʘʟʚʠʚʘʶʱʝʛʦʩʷ ʤʠʨʘ, ʫ ʢʦʪʦʨʳʭ ʥʝʪ ʥʠʢʘʢʠʭ 

ʦʬʠʮʠʘʣʴʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʥʘ ʞʠʣʴʝ. ʂʦʥʝʯʥʦ, ʩʦʩʝʜʠ ʧʨʠʟʥʘʁ ʪ ʠʭ ʭʦʟʷʝʚʘʤʠ ʜʦʤʘ, ʥʦ ʵʪʦ ʥʠʯʝʛʦ 

ʥʝ ʟʥʘʯʠʪ ʚ ʛʣʘʟʘʭ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʠʣʠ ʙʘʥʢʘ. ɹʶʨʦʢʨʘʪʠʯʝʩʢʠʝ ʦʨʛʘʥʳ ʚ ʙʝʜʥʳʭ ʩʪʨʘʥʘʭ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʢʦʨʨʫʤʧʠʨʦʚʘʥʳ ʠ ʥʝʢʦʤʧʝʪʝʥʪʥʳ. ʆʙʠʪʘʪʝʣʴ ʠʥʜʠʡʩʢʠʭ ʠʣʠ ʬʠʣʠʧʧʠʥʩʢʠʭ ʪʨʫʱʦʙ 

ʤʦʞʝʪ ʧʦʧʨʦʙʦʚʘʪʴ ʚʟʷʪʴ ʢʨʝʜʠʪ ʧʦʜ ʟʘʣʦʛ ʜʦʤʘ, ʦʜʥʘʢʦ ʥʠ ʦʜʠʥ ʙʘʥʢ ʥʝ ʧʨʠʤʝʪ ʪʘʢʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ. ɼʘʞʝ ʙʦʣʝʝ ʦʙʝʩʧʝʯʝʥʥʳʝ ʜʦʤʦʚʣʘʜʝʣʴʮʳ ʯʘʩʪʦ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʧʨʦʙʣʝʤʘʤʠ: 

ʥʘʧʨʠʤʝʨ, ʧʦʢʫʧʘʶʪ ʢʚʘʨʪʠʨʫ ʫ ʟʘʩʪʨʦʡʱʠʢʘ, ʘ ʟʘʪʝʤ ʦʙʥʘʨʫʞʠʚʘʶʪ, ʯʪʦ ʪʦʪ ʜʘʣ ʯʠʥʦʚʥʠʢʘʤ 

ʚʟ̫ʪʢʫ, ʯʪʦʙʳ ʦʙʲʝʢʪ ʧʦ-ʧʨʝʞʥʝʤʫ ʯʠʩʣʠʣʩʷ ʟʘ ʥʠʤ. ʇʦʜʪʚʝʨʜʠʪʴ ʧʨʘʚʦ ʩʦʙʩʪʚʝʥʥʦʩʪʠ 

ʚ ʧʦʜʦʙʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘʩʪʦʣʴʢʦ ʩʣʦʞʥʦ, ʯʪʦ ʙʘʥʢʠ ʚʝʩʴʤʘ ʥʝʦʭʦʪʥʦ ʜʘʶʪ ʠʧʦʪʝʯʥʳʝ ʢʨʝʜʠʪʳ, 

ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʧʦʜ ʨʘʟʫʤʥʳʡ ʧʨʦʮʝʥʪ. 

ʆʜʥʘʢʦ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʥʘʯʘʣʠ ʧʦʷʚʣʷʪʴʩʷ ʩʪʘʨʪʘʧʳ, ʧʳʪʘʶʱʠʝʩʷ ʨʘʟʨʝʰʠʪʴ 

ʙʶʨʦʢʨʘʪʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʩ ʧʦʤʦʱʴʶ ʪʝʭʥʦʣʦʛʠʠ ʙʣʦʢʯʝʡʥ. ʀ ʵʪʦ ʥʝʫʜʠʚʠʪʝʣʴʥʦ, ʚʝʜʴ 

ʨʘʩʧʨʝʜʝʣʝʥʥʳʡ ʨʝʝʩʪʨ ʥʝʠʟʤʝʥʷʝʤ, ʚʩʝ ʪʨʘʥʟʘʢʮʠʠ ʚ ʥʝʤ ʠʤʝʶʪ ʦʪʤʝʪʢʫ ʦ ʚʨʝʤʝʥʠ ʠ ʦʪʢʨʳʪʳ 

ʜʣʷ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ. ʂʨʦʤʝ ʪʦʛʦ, ʙʣʦʢʯʝʡʥ ʧʦʟʚʦʣʷʝʪ ʧʦʯʪʠ ʤʛʥʦʚʝʥʥʦ ʩʦʚʝʨʰʠʪʴ 

ʧʝʨʝʜʘʯʫ ʧʨʘʚʘ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʠ ʧʦʜʪʚʝʨʜʠʪʴ ʩʜʝʣʢʫ ʩ ʧʦʤʦʱʴʶ ʫʥʠʢʘʣʴʥʳʭ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʭ 

ʢʣʶʯʝʡ. ʇʦʵʪʦʤʫ ʠʟʤʝʥʠʪʴ ʨʝʝʩʪʨ ʚ ʦʜʥʦʩʪʦʨʦʥʥʝʤ ʧʦʨʷʜʢʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ. ɺ 

ʚʳʰʝʦʧʠʩʘʥʥʦʤ ʩʣʫʯʘʝ ʟʘʩʪʨʦʡʱʠʢ (ʪʝʦʨʝʪʠʯʝʩʢʠ) ʥʝ ʩʤʦʛ ʙʳ ʧʦʜʢʫʧʠʪʴ ʯʠʥʦʚʥʠʢʘ, ʯʪʦʙʳ 

ʫʜʘʣʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʜʝʣʢʝ, ʧʦʪʦʤʫ ʯʪʦ ʥʠ ʫ ʦʜʥʦʛʦ ʠʟ ʥʠʭ ʥʝ ʙʳʣʦ ʙʳ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʦʛʦ 

ʢʣʶʯʘ ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʦʪʤʝʥʳ. 

ʄ  rʛʦʚʦʨʠʤ çʪʝʦʨʝʪʠʯʝʩʢʠè, ʧʦʪʦʤʫ ʯʪʦ ʚʩʝ ʵʪʠ ʠʜʝʠ ʧʦʢʘ ʥʝ ʧʨʦʰʣʠ ʧʨʦʚʝʨʢʫ ʚ ʢʨʘʡʥʝ 

ʩʣʦʞʥʦʡ ʠ ʧʦʣʠʪʠʟʠʨʦʚʘʥʥʦʡ ʩʬʝʨʝ ʧʨʘʚʘ ʥʘ ʥʝʜʚʠʞʠʤʦʩʪʴ. ʅʝ ʠʩʢʣʶʯʝʥʦ, ʯʪʦ ʩ ʧʦʤʦʱʴʶ 

ʚʟʷʪʦʢ ʚ ʨʝʝʩʪʨ ʚʩʝ ʞʝ ʙʫʜʝʪ ʧʦʧʘʜʘʪʴ ʟʘʚʝʜʦʤʦ ʣʦʞʥʘʷ ʠʥʬʦʨʤʘʮʠʷ. ɺ ʩʪʨʘʥʘʭ ʪʨʝʪʴʝʛʦ ʤʠʨʘ, 

ʛʜʝ ʨʝʝʩʪʨʳ ʧʨʠʜʝʪʩʷ ʚʳʩʪʨʘʠʚʘʪʴ ʩ ʥʫʣʷ, ʚʳʩʦʢ ʨʠʩʢ ʪʦʛʦ, ʯʪʦ ʧʨʦʜʘʞʥʳʝ ʯʠʥʦʚʥʠʢʠ ʩ ʩʘʤʦʛʦ 

ʥʘʯʘʣʘ ʧʦʩʪʘʨʘʶʪʩʷ ʦʙʝʩʧʝʯʠʪʴ ʩʝʙʝ ʧʨʦʩʪʦʨ ʜʣʷ ʤʘʥʝʚʨʘ. ʏʫʪʴ ʧʦʟʞʝ ʤʳ ʦʙʩʫʜʠʤ ʩʧʦʩʦʙʳ 

ʩʥʠʟʠʪʴ ʪʘʢʦʡ ʨʠʩʢ. ʆʜʥʘʢʦ ʝʩʣʠ ʨʝʝʩʪʨ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʠʩʪʠʥʘ ʚ ʧʦʩʣʝʜʥʝʡ ʠʥʩʪʘʥʮʠʠ, 

ʚʦʧʨʦʩ ʦ ʪʦʤ, ʢʘʢʠʝ ʜʘʥʥʳʝ ʚ ʥʝʛʦ ʚʥʝʩʝʥʳ, ʩʪʘʥʦʚʠʪʩʷ ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʤ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʝʩʣʠ ʚʟʛʣʷʥʫʪʴ ʥʘ ʩʠʪʫʘʮʠʶ ʤʘʢʩʠʤʘʣʴʥʦ ʰʠʨʦʢʦ ʠ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʙʣʦʢʯʝʡʥʳ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩ ʜʦʙʨʳʤʠ ʥʘʤʝʨʝʥʠʷʤʠ, ʧʨʝʠʤʫʱʝʩʪʚʘ 
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ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠ ʟʘʱʠʱʝʥʥʦʛʦ ʨʝʝʩʪʨʘ ʥʝʜʚʠʞʠʤʦʩʪʠ ʚʳʛʣʷʜʷʪ ʚʝʩʴʤʘ ʟʘʤʘʥʯʠʚʦ. ʇʦ ʦʮʝʥʢʝ 

ʧʝʨʫʘʥʩʢʦʛʦ ʵʢʦʥʦʤʠʩʪʘ ʕʨʥʘʥʜʦ ʜʝ ʉʦʪʦ, çʤʝʨʪʚʳʡ ʢʘʧʠʪʘʣè, ʪʦ ʝʩʪʴ ʥʝʜʦʢʫʤʝʥʪʠʨʦʚʘʥʥʳʡ 

ʞʠʣʠʱʥʳʡ ʬʦʥʜ ʧʦ ʚʩʝʤʫ ʤʠʨʫ, ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʨʘʚʝʥ 20 ʪʨʠʣʣʠʦʥʘʤ ʜʦʣʣʘʨʦʚ [2]. ɽʩʣʠ ʙʳ 

ʤʘʣʦʦʙʝʩʧʝʯʝʥʥʳʝ ʛʨʘʞʜʘʥʝ ʩʤʦʛʣʠ ʙʨʘʪʴ ʢʨʝʜʠʪʳ ʧʦʜ ʟʘʣʦʛ ʵʪʦʛʦ ʢʘʧʠʪʘʣʘ, ʩʦʚʦʢʫʧʥʳʡ 

ʵʬʬʝʢʪ ʦʪ ʧʨʠʪʦʢʘ ʩʨʝʜʩʪʚ ʦʙʝʩʧʝʯʠʣ ʙʳ ʨʘʟʚʠʚʘʶʱʠʤʩʷ ʩʪʨʘʥʘʤ 10-ʧʨʦʮʝʥʪʥʳʡ 

ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʦʩʪ, ʯʪʦ ʩʦʩʪʘʚʠʣʦ ʙʳ ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ ʤʠʨʦʚʦʛʦ ɺɺʇ. 

ʅʝʜʚʠʞʠʤʦʩʪʴ ð ʵʪʦ ʜʘʣʝʢʦ ʥʝ ʚʩʝ. ʊʝʭʥʦʣʦʛʠʷ ʙʣʦʢʯʝʡʥ ʧʦʟʚʦʣʷʝʪ ʟʘʜʫʤʘʪʴʩʷ ʦ ʪʦʤ, ʢʘʢ 

ʧʦʤʦʯʴ ʙʝʜʥʝʡʰʝʤʫ ʥʘʩʝʣʝʥʠʶ ʧʦʜʪʚʝʨʜʠʪʴ ʧʨʘʚʦ ʥʘ ʨʘʟʥʳʝ ʚʠʜʳ ʠʤʫʱʝʩʪʚʘ, ʪʘʢʠʝ ʢʘʢ ʤʝʣʢʠʡ 

ʠʥʚʝʥʪʘʨʴ ʠ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ, ʘ ʪʘʢʞʝ ʜʦʢʘʟʘʪʴ ʙʣʘʛʦʥʘʜʝʞʥʦʩʪʴ ʠ ʢʨʝʜʠʪʦʩʧʦʩʦʙʥʦʩʪʴ, 

ʨʝʘʣʠʟʦʚʘʪʴ ʠʟʙʠʨʘʪʝʣʴʥʳʝ ʧʨʘʚʘ ʠ ʪ. ʜ. ɽʩʪʴ ʥʘʜʝʞʜʘ, ʯʪʦ ʙʣʦʢʯʝʡʥ ʩʪʘʥʝʪ ʪʝʤ ʥʝʦʙʭʦʜʠʤʳʤ 

ʩʚʠʜʝʪʝʣʴʩʪʚʦʤ ʨʝʧʫʪʘʮʠʠ, ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʠʪ ʤʠʣʣʠʦʥʘʤ ʣʶʜʝʡ ʘʢʪʠʚʥʦ ʚʢʣʶʯʠʪʴʩʷ ʚ 

ʛʣʦʙʘʣʴʥʫʶ ʵʢʦʥʦʤʠʢʫ, ʢʫʜʘ ʜʦʩʪʫʧ ʠʤ ʜʦ ʩʠʭ ʧʦʨ ʙʳʣ ʟʘʢʨʳʪ. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ 
ʅʘʰʝ ʦʙʱʝʩʪʚʦ ʨʘʟʨʘʙʦʪʘʣʦ ʩʠʩʪʝʤʫ ʧʨʦʚʝʨʦʢ, ʢʦʪʦʨʳʝ ʢʘʞʜʳʡ ʠʟ ʥʘʩ ʜʦʣʞʝʥ ʧʨʦʡʪʠ, ʯʪʦʙʳ 

ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʪʦʨʛʦʚʦʤ ʦʙʤʝʥʝ ʠ ʩʦʮʠʘʣʴʥʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ. ɼʦ ʪʝʭ ʧʦʨ ʧʦʢʘ ʯʝʣʦʚʝʢ 

ʥʝ ʜʦʢʘʟʘʣ, ʯʪʦ ʦʥ ʠʤʝʥʥʦ ʪʦʪ, ʟʘ ʢʦʛʦ ʩʝʙʷ ʚʳʜʘʝʪ, ʠ ʧʦʢʘ ʝʛʦ ʠʤʷ ʥʝ ʫʚʷʟʘʥʦ ʩ ʠʩʪʦʨʠʝʡ 

ʧʣʘʪʝʞʝʡ, ʧʨʘʚʦʤ ʥʘ ʠʤʫʱʝʩʪʚʦ ʠ ʧʨʦʯʠʤʠ ʠʥʜʠʢʘʪʦʨʘʤʠ ʙʣʘʛʦʥʘʜʝʞʥʦʩʪʠ, ʦʥ ʥʝ ʤʦʞʝʪ ʟʘʚʝʩʪʠ 

ʩʯʝʪ ʚ ʙʘʥʢʝ, ʚʟʷʪʴ ʢʨʝʜʠʪ, ʧʨʦʛʦʣʦʩʦʚʘʪʴ ʥʘ ʚʳʙʦʨʘʭ ʠ ʪ. ʧ. ɽʤʫ ʜʦʩʪʫʧʥʳ ʨʘʟʚʝ ʯʪʦ 

ʵʣʝʢʪʨʠʯʝʩʪʚʦ ʠ ʤʦʙʠʣʴʥʘʷ ʩʚʷʟʴ. ɺʦʪ ʧʦʯʝʤʫ ʪʝʭʥʦʣʦʛʠʷ ʙʣʦʢʯʝʡʥ ʥʘʩʪʦʣʴʢʦ ʚʘʞʥʘ ʜʣʷ 

ʛʣʦʙʘʣʴʥʦʡ ʬʠʥʘʥʩʦʚʦʡ ʠʥʢʣʶʟʠʠ: ʦʥʘ ʤʦʞʝʪ ʧʦʤʦʯʴ ʩ ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ ʨʝʧʫʪʘʮʠʠ. ʇʨʦʱʝ 

ʛʦʚʦʨʷ, ʢʘʞʜʦʤʫ ʠʟ ʥʘʩ ʥʫʞʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʲʷʩʥʠʪʴ ʠ ʜʦʢʘʟʘʪʴ, ʢʪʦ ʷ, ʯʝʤ ʟʘʥʠʤʘʶʩʴ ʠ ʯʝʤ 

ʚʣʘʜʝʶ. ʇʨʝʞʜʝ ʯʝʤ ʥʘʥʷʪʴ ʩʦʪʨʫʜʥʠʢʘ ʠʣʠ ʟʘʢʣʶʯʠʪʴ ʩʜʝʣʢʫ ʩ ʧʘʨʪʥʝʨʦʤ, ʚ ʣʶʙʦʤ ʫʯʨʝʞʜʝʥʠʠ 

ʚʩʝʛʜʘ ʟʘʜʘʶʪ ʚʦʧʨʦʩʳ ʦʙ ʠʜʝʥʪʠʯʥʦʩʪʠ, ʨʝʧʫʪʘʮʠʠ ʠ ʧʨʦʯʠʭ ʧʝʨʩʦʥʘʣʴʥʳʭ ʘʢʪʠʚʘʭ. 

ʋʩʧʝʭ ʣʶʙʦʛʦ ʥʘʯʠʥʘʥʠʷ ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ ʟʘʚʠʩʠʪ ʦʪ ʥʘʰʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʜʦʢʘʟʘʪʴ 

ʙʣʘʛʦʥʘʜʝʞʥʦʩʪʴ. ɺʳ ʙʳ ʚʟʷʣʠ ʥʘ ʨʘʙʦʪʫ ʯʝʣʦʚʝʢʘ, ʦ ʢʦʪʦʨʦʤ ʥʠʯʝʛʦ ʥʝ ʟʥʘʝʪʝ? ʆʜʦʣʞʠʣʠ ʙʳ 

ʝʤʫ ʜʝʥʝʛ? ʉ ʪʘʢʠʤʠ ʣʶʜʴʤʠ ʨʠʩʢʦʚʘʥʥʦ ʠʤʝʪʴ ʜʝʣʦ, ʧʦʪʦʤʫ ʠʤ ʧʨʠʭʦʜʠʪʩʷ ʧʣʘʪʠʪʴ ʥʝʧʦʤʝʨʥʦ 

ʜʦʨʦʛʦ ʟʘ ʜʦʩʪʫʧ ʢ ʣʶʙʳʤ ʬʠʥʘʥʩʦʚʳʤ ʫʩʣʫʛʘʤ. ʀʤ ʚʳʜʘʶʪ ʢʨʝʜʠʪʳ ʧʦʜ ʩʘʤʳʡ ʚʳʩʦʢʠʡ 

ʧʨʦʮʝʥʪ, ʘ ʚ ʣʦʤʙʘʨʜʘʭ ʦʥʠ ʚʳʥʫʞʜʝʥʳ ʩʦʛʣʘʰʘʪʴʩʷ ʥʘ ʥʠʯʪʦʞʥʫʶ ʜʦʣʶ ʦʪ ʠʩʪʠʥʥʦʡ ʮʝʥʳ 

ʟʘʢʣʘʜʳʚʘʝʤʦʛʦ ʠʤʫʱʝʩʪʚʘ. ɿʘ ʣʶʙʫʶ ʪʨʘʥʟʘʢʮʠʶ ʦʥʠ ʧʣʘʪʷʪ ʙʦʣʴʰʫʶ ʢʦʤʠʩʩʠʶ. ʊʦ, ʯʪʦ ʤʳ 

ʩ ʚʘʤʠ ʤʦʞʝʤ ʧʨʠʦʙʨʝʩʪʠ ʧʦ ʢʨʝʜʠʪʥʦʡ ʢʘʨʪʝ, ʧʨʠʯʝʤ ʙʝʟʦ ʚʩʷʢʠʭ ʧʨʦʮʝʥʪʦʚ ʚ ʧʝʨʚʳʝ 25 ʜʥʝʡ, 

ʦʥʠ ʜʦʣʞʥʳ ʩʨʘʟʫ ʞʝ ʦʧʣʘʪʠʪʴ ʥʘʣʠʯʥʳʤʠ. ɹʝʜʥʦʩʪʴ ð ʜʦʨʦʛʦʝ çʫʜʦʚʦʣʴʩʪʚʠʝè, ʚʦʪ ʧʦʯʝʤʫ 

ʩ ʥʝʡ ʪʘʢ ʩʣʦʞʥʦ ʧʦʢʦʥʯʠʪʴ. 

ʀʥʦʛʜʘ ʦʩʪʦʨʦʞʥʦʩʪʴ ʬʠʥʘʥʩʠʩʪʦʚ ʧʨʦʜʠʢʪʦʚʘʥʘ ʩʪʨʦʛʦʩʪʴʶ ʟʘʢʦʥʘ, ʘ ʥʝ ʠʭ ʣʠʯʥʳʤ 

ʥʝʞʝʣʘʥʠʝʤ ʧʦʤʦʯʴ. ʅʘʧʨʠʤʝʨ, ʚ ʉʐɸ ʠ ʜʨʫʛʠʭ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ʙʘʥʢʠʨʳ ʦʙʷʟʘʥʳ ʥʘʟʥʘʯʘʪʴ 

ʧʦʚʳʰʝʥʥʫʶ ʩʪʘʚʢʫ ʧʨʠ ʩʦʤʥʠʪʝʣʴʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ ʢʨʝʜʠʪʘ. ʀ ʚʩʝ ʞʝ ʙʦʣʴʰʠʥʩʪʚʦ ʦʪʢʘʟʦʚ ʠ 

ʦʛʨʘʥʠʯʝʥʠʡ ʦʙʫʩʣʦʚʣʝʥʦ ʩʪʨʘʭʦʤ ʟʘ ʩʚʦʠ ʚʣʦʞʝʥʠʷ. ɺ ʣʶʙʦʤ ʩʣʫʯʘʝ ʠʥʩʪʨʫʤʝʥʪ, ʢʦʪʦʨʳʡ 

ʧʦʟʚʦʣʠʪ ʧʨʝʜʩʪʘʚʠʪʴ ʙʦʣʝʝ ʧʦʥʷʪʥʫʶ ʠ ʧʨʦʟʨʘʯʥʫʶ ʢʘʨʪʠʥʫ ʩʣʦʞʥʦʡ ʯʝʣʦʚʝʯʝʩʢʦʡ ʞʠʟʥʠ, 

ʜʦʣʞʝʥ ʧʦʤʦʯʴ ʬʠʥʘʥʩʦʚʳʤ ʠʥʩʪʠʪʫʪʘʤ ʩʥʠʟʠʪʴ ʩʪʦʠʤʦʩʪʴ ʢʨʝʜʠʪʦʚʘʥʠʷ ʠ ʩʪʨʘʭʦʚʢʠ. 

ʕʪʘ ʧʨʦʙʣʝʤʘ ʧʨʠʩʫʱʘ ʥʝ ʪʦʣʴʢʦ ʨʘʟʚʠʚʘʶʱʠʤʩʷ ʩʪʨʘʥʘʤ. ɺ ʉʐɸ 7,7 ʧʨʦʮʝʥʪʘ ʥʘʩʝʣʝʥʠʷ 

ʥʝ ʦʭʚʘʯʝʥʳ ʙʘʥʢʦʚʩʢʠʤʠ ʫʩʣʫʛʘʤʠ, ʪʦ ʝʩʪʴ ʥʝ ʠʤʝʝʪ ʙʘʥʢʦʚʩʢʠʭ ʩʯʝʪʦʚ; 17,9 ʧʨʦʮʝʥʪʘ 

ʩʯʠʪʘʶʪʩʷ ʯʘʩʪʠʯʥʦ ʦʭʚʘʯʝʥʥʳʤʠ, ʪʦ ʝʩʪʴ ʧʦʣʴʟʫʶʪʩʷ ʫʩʣʫʛʘʤʠ ʤʠʢʨʦʬʠʥʘʥʩʦʚʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, 

ʙʝʨʫʪ ʢʨʝʜʠʪʳ ʧʦʜ ʝʞʝʜʥʝʚʥʳʡ ʧʨʦʮʝʥʪ ʠ ʪ. ʧ. [3]. ɺ ɹʘʣʪʠʤʦʨʝ 14 ʧʨʦʮʝʥʪʦʚ ʞʠʪʝʣʝʡ ʥʝ ʠʤʝʶʪ 

ʜʦʩʪʫʧʘ ʢ ʬʠʥʘʥʩʦʚʳʤ ʠʥʩʪʨʫʤʝʥʪʘʤ; ʚ ʄʝʤʬʠʩʝ ʪʘʢʠʭ ʞʠʪʝʣʝʡ 17 ʧʨʦʮʝʥʪʦʚ, ʚ ɼʝʪʨʦʡʪʝ 

ʠ ʄʘʡʘʤʠ ð 20 ʧʨʦʮʝʥʪʦʚ. ɼʘʞʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʩʨʝʜʥʝʛʦ ʢʣʘʩʩʘ ʥʝ ʚʩʝʛʜʘ ʤʦʛʫʪ ʫʩʧʝʰʥʦ 

ʧʦʜʪʚʝʨʜʠʪʴ ʩʚʦʶ ʙʣʘʛʦʥʘʜʝʞʥʦʩʪʴ. ʅʘʧʨʠʤʝʨ, ʤʥʦʛʠʝ ʚʠʜʳ ʚʳʧʣʘʪ ʧʦ ʢʨʝʜʠʪʘʤ ʥʝ ʬʠʛʫʨʠʨʫʶʪ 

ʚ ʩʢʦʨʠʥʛʦʚʦʡ ʤʦʜʝʣʠ FICO, ʢʦʪʦʨʦʡ ʙʘʥʢʠ ʧʦ ʫʤʦʣʯʘʥʠʶ ʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʮʝʥʢʠ 

ʢʨʝʜʠʪʦʩʧʦʩʦʙʥʦʩʪʠ ʢʣʠʝʥʪʘ. ʀ ʚʩʝ ʞʝ ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʘʩ ʚʦʩʧʨʠʥʠʤʘʶʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦ 

ʦ ʨʦʞʜʝʥʠʠ, ʚʦʜʠʪʝʣʴʩʢʠʝ ʧʨʘʚʘ, ʚʳʧʠʩʢʫ ʩʦ ʩʯʝʪʘ ʠ ʢʨʝʜʠʪʥʫʶ ʠʩʪʦʨʠʶ, ʪʦ ʝʩʪʴ ʛʣʘʚʥʳʝ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʙʣʘʛʦʥʘʜʝʞʥʦʩʪʠ, ʢʘʢ ʥʝʯʪʦ ʩʘʤʦ ʩʦʙʦʡ ʨʘʟʫʤʝʶʱʝʝʩʷ. ʇʦʵʪʦʤʫ ʩʘʤʳʝ ʩʝʨʴʝʟʥʳʝ 

ʧʝʨʝʤʝʥʳ, ʢʦʥʝʯʥʦ, ʧʨʦʠʟʦʡʜʫʪ ʚ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥʘʭ. 

ʇʦ ʦʮʝʥʢʘʤ ɺʩʝʤʠʨʥʦʛʦ ʙʘʥʢʘ, ʙʦʣʝʝ ʜʚʫʭ ʤʠʣʣʠʘʨʜʦʚ ʚʟʨʦʩʣʳʭ ʞʠʪʝʣʝʡ ɿʝʤʣʠ ʣʠʰʝʥʳ 

ʜʦʩʪʫʧʘ ʢ ʙʘʥʢʦʚʩʢʠʤ ʫʩʣʫʛʘʤ [4]. ʆʜʥʘʢʦ ʝʩʪʴ ʠ ʭʦʨʦʰʠʝ ʥʦʚʦʩʪʠ: ʩʦʯʝʪʘʥʠʝ ʛʫʤʘʥʠʪʘʨʥʳʭ ʠ 

ʢʦʤʤʝʨʯʝʩʢʠʭ ʠʥʪʝʨʝʩʦʚ ʧʦʨʦʜʠʣʦ ʤʘʩʩʦʚʦʝ ʜʚʠʞʝʥʠʝ ʟʘ ʜʦʧʫʩʢ ʙʝʜʥʝʡʰʠʭ ʩʣʦʝʚ ʥʘʩʝʣʝʥʠʷ 

ʚ ʤʠʨ ʩʦʚʨʝʤʝʥʥʳʭ ʬʠʥʘʥʩʦʚ. ʕʪʦ, ʥʝʩʦʤʥʝʥʥʦ, ʧʦʨʘʜʫʝʪ ʠ ʪʝʭ, ʢʪʦ ʠʱʝʪ ʥʦʚʳʝ ʨʳʥʢʠ ʩʙʳʪʘ, ð 
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ʝʩʣʠ ʟʘʜʘʯʫ ʫʜʘʩʪʩʷ ʨʝʰʠʪʴ, ʥʘʩ ʦʞʠʜʘʝʪ ʙʝʩʧʨʝʮʝʜʝʥʪʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʙʫʤ. ʅʘʜʦ ʣʠʰʴ 

ʩʚʝʩʪʠ ʚʦʝʜʠʥʦ ʥʦʚʳʝ ʨʳʥʢʠ, ʥʦʚʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʥʦʚʳʝ ʧʨʦʜʫʢʪʳ ʠ ʪʨʠʣʣʠʦʥʳ ʜʦʣʣʘʨʦʚ 

ʥʝʫʯʪʝʥʥʦʛʦ ʢʘʧʠʪʘʣʘ, ʢʦʪʦʨʳʡ ʦʥʠ ʩ ʩʦʙʦʡ ʧʨʠʥʝʩʫʪ. 

ʍʦʪʷ ʪʝʨʤʠʥ çʥʝ ʦʭʚʘʯʝʥʥʳʝ ʙʘʥʢʦʚʩʢʠʤʠ ʫʩʣʫʛʘʤʠè ʠʩʧʦʣʴʟʫʝʪʩʷ ʰʠʨʦʢʦ, ʦʥ ʥʝ ʩʦʚʩʝʤ 

ʪʦʯʝʥ. ʆʪʯʘʩʪʠ, ʢʦʥʝʯʥʦ, ʦʥ ʦʪʦʙʨʘʞʘʝʪ ʨʝʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ ʜʝʣ: ʵʪʠ ʣʶʜʠ ʜʝʡʩʪʚʠʪʝʣʴʥʦ 

ʥʝ ʤʦʛʫʪ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʪʘʥʜʘʨʪʥʳʤʠ ʙʘʥʢʦʚʩʢʠʤʠ ʧʨʝʜʣʦʞʝʥʠʷʤʠ, ʯʪʦ ʩʝʨʴʝʟʥʦ ʦʩʣʦʞʥʷʝʪ 

ʠʤ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʦʙʤʝʥ. ʆʜʥʘʢʦ ʦʥ ʞʝ ʩʦʟʜʘʝʪ ʚʧʝʯʘʪʣʝʥʠʝ, ʙʫʜʪʦ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʦ ʦʪʢʨʳʪʴ 

ʠʤ ʙʘʥʢʦʚʩʢʠʝ ʩʯʝʪʘ. ʅʦ, ʢʘʢ ʧʦʢʘʟʘʣ ʦʧʳʪ ʧʨʠʤʝʥʝʥʠʷ ʙʠʪʢʦʠʥʘ ʠ ʙʣʦʢʯʝʡʥʦʚ, ʦʜʥʦʨʘʥʛʦʚʘʷ 

ʩʠʩʪʝʤʘ ʮʠʬʨʦʚʦʛʦ ʦʙʤʝʥʘ, ʠʟʙʘʚʣʝʥʥʘʷ ʦʪ ʛʨʦʤʦʟʜʢʠʭ, ʜʦʨʦʛʠʭ ʠ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ 

ʥʝʜʝʤʦʢʨʘʪʠʯʥʳʭ ʙʘʥʢʦʚʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ, ʤʦʞʝʪ ʧʨʝʜʣʦʞʠʪʴ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʡ ʧʫʪʴ 

ʨʘʟʚʠʪʠʷ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ ʚ ʥʘʰʠ ʜʥʠ ʙʘʥʢʠ ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʫʶʪ ʚ ʜʝʙʘʪʘʭ ʦ çʬʠʥʘʥʩʦʚʦʡ ʠʥʢʣʶʟʠʠè. 

ʉʨʝʜʠ ʢʣʶʯʝʚʳʭ ʧʫʥʢʪʦʚ ʚ ʜʦʣʛʦʩʨʦʯʥʦʤ ʧʣʘʥʝ ʆʆʅ ʧʦ ʠʩʢʦʨʝʥʝʥʠʶ ʥʠʱʝʪʳ ʯʠʩʣʠʪʩʷ 

çʧʦʦʱʨʝʥʠʝ ʠ ʨʘʩʰʠʨʝʥʠʝ ʜʦʩʪʫʧʘ ʢ ʙʘʥʢʦʚʩʢʠʤ, ʩʪʨʘʭʦʚʳʤ ʠ ʬʠʥʘʥʩʦʚʳʤ ʫʩʣʫʛʘʤ ʜʣʷ ʚʩʝʭ 

ʢʘʪʝʛʦʨʠʡ ʥʘʩʝʣʝʥʠʷè [5]. ɸ ɺʩʝʤʠʨʥʳʡ ʙʘʥʢ ʧʨʝʜʣʘʛʘʝʪ ʦʩʦʙʫʶ ʠʥʠʮʠʘʪʠʚʫ ʧʦʜ ʥʘʟʚʘʥʠʝʤ 

çɺʩʝʦʙʱʠʡ ʜʦʩʪʫʧ ʢ ʬʠʥʘʥʩʦʚʳʤ ʫʩʣʫʛʘʤ ʢ 2020 ʛʦʜʫè (UFA2020). ʂʘʢ ʫʪʚʝʨʞʜʘʝʪ 

ʂʦʥʩʫʣʴʪʘʪʠʚʥʘʷ ʛʨʫʧʧʘ ʧʦ ʦʢʘʟʘʥʠʶ ʧʦʤʦʱʠ ʙʝʜʥʝʡʰʠʤ ʩʣʦʷʤ ʥʘʩʝʣʝʥʠʷ, ʚ 2013 ʛʦʜʫ ʨʷʜ 

ʬʠʥʘʥʩʦʚʳʭ ʩʪʨʫʢʪʫʨ, ʢʦʤʤʝʨʯʝʩʢʠʭ ʠ ʙʣʘʛʦʪʚʦʨʠʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ 

ʬʦʥʜʦʚ ʠ ʪʦʤʫ ʧʦʜʦʙʥʦʛʦ ʥʘʧʨʘʚʠʣ 31 ʤʠʣʣʠʘʨʜ ʜʦʣʣʘʨʦʚ ʥʘ ʨʘʩʰʠʨʝʥʠʝ ʬʠʥʘʥʩʦʚʦʡ ʠʥʢʣʶʟʠʠ. 

ʆʞʠʜʘʝʪʩʷ, ʯʪʦ ʝʞʝʛʦʜʥʦ ʩʫʤʤʘ ʦʪʯʠʩʣʝʥʠʡ ʙʫʜʝʪ ʚʦʟʨʘʩʪʘʪʴ ʥʘ 7 ʧʨʦʮʝʥʪʦʚ. 

ʏʝʤ ʟʜʝʩʴ ʤʦʞʝʪ ʧʦʤʦʯʴ ʪʝʭʥʦʣʦʛʠʷ ʙʣʦʢʯʝʡʥ? ɼʘʚʘʡʪʝ ʚʩʧʦʤʥʠʤ, ʯʪʦ ʠʟʥʘʯʘʣʴʥʦ ʭʦʪʝʣʠ 

ʩʦʟʜʘʪʴ ʝʝ ʨʘʟʨʘʙʦʪʯʠʢʠ ð ʫʣʫʯʰʝʥʥʫʶ ʫʥʠʚʝʨʩʘʣʴʥʫʶ ʩʠʩʪʝʤʫ ʟʘʧʠʩʠ ʠ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ, 

ʢʦʪʦʨʘʷ ʥʝ ʧʦʜʜʘʝʪʩʷ ʬʘʣʴʩʠʬʠʢʘʮʠʠ ʠ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʙʫʜʝʪ ʜʦʩʪʫʧʥʘ ʚʩʝʤ ʞʝʣʘʶʱʠʤ. ʊʘʢʦʡ 

ʟʘʤʳʩʝʣ ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʷʝʪ ʨʘʩʩʪʘʥʦʚʢʫ ʩʠʣ ʤʝʞʜʫ ʢʨʫʧʥʳʤʠ ʠʥʩʪʠʪʫʪʘʤʠ ð ʧʨʘʚʠʪʝʣʴʩʪʚʘʤʠ 

ʠʣʠ ʢʦʨʧʦʨʘʮʠʷʤʠ ð ʠ ʪʝʤ ʥʘʩʝʣʝʥʠʝʤ, ʢʦʪʦʨʦʤʫ ʦʥʠ ʚ ʠʜʝʘʣʝ ʧʨʠʟʚʘʥʳ ʩʣʫʞʠʪʴ. ʂʦʥʪʨʦʣʴ ʥʘʜ 

ʩʦʙʩʪʚʝʥʥʳʤʠ ʜʘʥʥʳʤʠ ʧʦʟʚʦʣʷʝʪ ʥʘʤ ʨʝʘʣʠʟʦʚʘʪʴ ʩʚʦʠ ʛʨʘʞʜʘʥʩʢʠʝ ʧʨʘʚʘ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʥʝʟʳʙʣʝʤʫʶ ʦʩʥʦʚʫ ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʦʢʨʫʞʘʶʱʠʤʠ. ʀ ʥʘʦʙʦʨʦʪ, ʝʩʣʠ ʤʳ ʥʝ ʤʦʞʝʤ 

ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ, ʝʩʣʠ ʦʥʘ ʧʝʨʝʤʝʥʯʠʚʘ ʠ ʥʝʜʦʩʪʦʚʝʨʥʘ (ʠʜʝʪ ʣʠ ʨʝʯʴ ʦ ʜʘʥʥʳʭ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʥʘʰʠʤ ʠʤʫʱʝʩʪʚʦʤ, ʠʣʠ ʦʙ ʠʩʪʦʨʠʠ ʧʣʘʪʝʞʝʡ ʧʦ ʢʦʤʤʫʥʘʣʴʥʳʤ ʩʯʝʪʘʤ), ʵʪʦ ʩʪʘʚʠʪ 

ʥʘʩ ʚ ʟʘʚʝʜʦʤʦ ʧʨʦʠʛʨʳʰʥʫʶ ʧʦʟʠʮʠʶ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʝʤʠ, ʢʪʦ ʦʙʣʘʜʘʝʪ ʚʩʝʡ ʧʦʣʥʦʪʦʡ ʚʣʘʩʪʠ. 

ʊʘʢʦʝ ʥʝʨʘʚʝʥʩʪʚʦ ʩʠʣ ʢʘʢ ʨʘʟ ʠ ʦʙʲʷʩʥʷʝʪ ð ʧʦʟʚʦʣʠʤ ʩʝʙʝ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʦʜʟʘʛʦʣʦʚʢʦʤ 

ʢʥʠʛʠ ʕʨʥʘʥʜʦ ʜʝ ʉʦʪʦ, ð çʧʦʯʝʤʫ ʢʘʧʠʪʘʣʠʟʤ ʪʦʨʞʝʩʪʚʫʝʪ ʥʘ ɿʘʧʘʜʝ ʠ ʪʝʨʧʠʪ ʧʦʨʘʞʝʥʠʝ 

ʚʦ ʚʩʝʤ ʦʩʪʘʣʴʥʦʤ ʤʠʨʝè [6]. ʉʝʡʯʘʩ ʫ ʥʘʩ ʧʦʷʚʠʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ ʜʠʩʙʘʣʘʥʩʘ, 

ʠ ʦʪ ʦʜʥʦʡ ʣʠʰʴ ʵʪʦʡ ʧʝʨʩʧʝʢʪʠʚʳ ʫʞʝ ʟʘʭʚʘʪʳʚʘʝʪ ʜʫʭ. 

ʎʠʬʨʦʚʘʷ ʤʝʪʢʘ 
ɺ ʩʫʱʥʦʩʪʠ, ʛʣʘʚʥʘʷ ʮʝʥʥʦʩʪʴ ʙʣʦʢʯʝʡʥʘ ð ʵʪʦ ʩʠʩʪʝʤʘ ʮʠʬʨʦʚʳʭ ʤʝʪʦʢ, ʢʦʪʦʨʫʶ ʦʥ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ. ʂʦʛʜʘ ʞʠʪʝʣʴ ʨʘʟʚʠʪʦʡ ʩʪʨʘʥʳ ʧʦʢʫʧʘʝʪ ʜʦʤ ʠʣʠ ʤʘʰʠʥʫ, ʨʝʛʠʩʪʨʠʨʫʝʪ 

ʩʦʙʩʪʚʝʥʥʦʝ ʜʝʣʦ ʠʣʠ ʟʘʚʦʜʠʪ ʩʝʤʴʶ, ʵʪʦ ʚʩʝʛʜʘ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʦʬʠʮʠʘʣʴʥʦ: ʢʦʥʪʨʘʢʪʘʤʠ, 

ʧʘʪʝʥʪʘʤʠ, ʩʚʠʜʝʪʝʣʴʩʪʚʘʤʠ, ʘʢʪʘʤʠ ʧʨʠʝʤʢʠ-ʧʝʨʝʜʘʯʠ ʠ ʧʨ. ʂʘʞʜʘʷ ʙʫʤʘʛʘ ʟʘʚʝʨʝʥʘ 

ʫʧʦʣʥʦʤʦʯʝʥʥʦʡ ʠʥʩʪʘʥʮʠʝʡ. ʇʝʯʘʪʴ ʥʘ ʥʝʡ, ʢʦʥʝʯʥʦ, ʚʩʝʛʦ ʣʠʰʴ ʩʠʤʚʦʣ, ʥʦ ʦʯʝʥʴ 

ʤʦʛʫʱʝʩʪʚʝʥʥʳʡ. ʌʘʢʪʠʯʝʩʢʠ ʵʪʦ ʩʠʤʚʦʣ çʠʩʪʠʥʳè. 

ɺʝʨʦʷʪʥʦ, ʚʘʤ ʠ ʚ ʛʦʣʦʚʫ ʥʝ ʧʨʠʭʦʜʠʪ, ʯʪʦ ʢʪʦ-ʪʦ ʤʦʞʝʪ ʦʩʧʦʨʠʪʴ ʚʘʰʝ ʧʨʘʚʦ ʩʦʙʩʪʚʝʥʥʦʩʪʠ 

ʥʘ ʜʦʤ ʠʣʠ ʤʘʰʠʥʫ, ʠʣʠ ʟʘʢʦʥʥʦʩʪʴ ʚʘʰʝʛʦ ʙʠʟʥʝʩʘ, ʠʣʠ ʬʘʢʪ ʨʦʞʜʝʥʠʷ ʚʘʰʝʛʦ ʨʝʙʝʥʢʘ. 

ʅʦ ʝʩʣʠ ʙʳ ʪʘʢʦʝ ʩʣʫʯʠʣʦʩʴ, ʪʦ ʚʳ ʙʳ ʧʨʦʩʪʦ ʧʨʝʜʲʷʚʠʣʠ ʦʬʠʮʠʘʣʴʥʳʡ, ʥʦʪʘʨʠʘʣʴʥʦ 

ʟʘʚʝʨʝʥʥʳʡ ʜʦʢʫʤʝʥʪ. ɽʛʦ ʥʘʣʠʯʠʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʜʝʣʘʝʪ ʚʘʩ ʧʦʣʥʦʧʨʘʚʥʳʤ ʠ ʟʘʢʦʥʥʳʤ 

ʭʦʟʷʠʥʦʤ ʠʣʠ ʧʦʧʝʯʠʪʝʣʝʤ. ʉʘʤʦʝ ʞʝ ʛʣʘʚʥʦʝ ʚ ʜʦʢʫʤʝʥʪʝ ð ʵʪʦ ʧʨʦʩʪʘʚʣʝʥʥʘʷ ʜʘʪʘ, ʧʦʩʢʦʣʴʢʫ 

ʦʥʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ: ʧʨʦʠʟʦʰʣʦ ʚʘʞʥʦʝ ʩʦʙʳʪʠʝ (ʨʦʞʜʝʥʠʝ, ʚʨʫʯʝʥʠʝ ʜʠʧʣʦʤʘ, ʩʚʘʜʴʙʘ, 

ʧʝʨʝʜʘʯʘ ʠʤʫʱʝʩʪʚʝʥʥʳʭ ʧʨʘʚ). ɹʣʘʛʦʜʘʨʷ ʝʡ ʚʳʨʘʙʘʪʳʚʘʝʪʩʷ ʦʙʱʘʷ, ʝʜʠʥʘʷ ʚʝʨʩʠʷ ʠʩʪʦʨʠʠ, 

ʥʘ ʢʦʪʦʨʫʶ ʤʦʞʝʪ ʩʦʩʣʘʪʴʩʷ ʣʶʙʦʡ ʠʟ ʥʘʩ. 

ʇʝʨʚʳʝ ʧʝʯʘʪʠ ʜʘʪʠʨʫʶʪʩʷ 7600 ʛʦʜʦʤ ʜʦ ʥ. ʵ. ʠ ʧʦʷʚʠʣʠʩʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʦʚʨʝʤʝʥʥʦʡ 

ʉʠʨʠʠ. ʕʪʦ ʙʳʣʠ ʚʳʨʝʟʘʥʥʳʝ ʠʟ ʢʘʤʥʷ ʥʝʙʦʣʴʰʠʝ ʮʠʣʠʥʜʨʳ (ʮʠʣʠʥʜʨʠʯʝʩʢʘʷ ʧʝʯʘʪʴ), ʢʦʪʦʨʳʝ 

ʮʝʧʣʷʣʠ ʥʘ ʦʞʝʨʝʣʴʷ, ʙʨʘʩʣʝʪʳ ʠʣʠ ʧʨʦʩʪʦ ʧʨʠʢʘʣʳʚʘʣʠ ʢ ʦʜʝʞʜʝ. ʆʥʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʢʘʢ 

ʣʠʯʥʘʷ ʧʦʜʧʠʩʴ ʠ ʙʳʣʠ ʫ ʢʘʞʜʦʛʦ ð ʦʪ ʮʘʨʷ ʜʦ ʨʘʙʘ [7]. ʇʦʟʞʝ ʧʝʯʘʪʠ ʧʨʠʦʙʨʝʣʠ ʟʥʘʢʦʤʫʶ ʥʘʤ 

ʧʣʦʩʢʫʶ ʬʦʨʤʫ, ʦʜʥʘʢʦ ʠʭ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ ʥʝ ʠʟʤʝʥʠʣʦʩʴ: ʦʪʪʠʩʢ ʥʘ ʛʣʠʥʝ ʠʣʠ ʚʦʩʢʝ 
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ʫʜʦʩʪʦʚʝʨʷʣ ʧʦʜʣʠʥʥʦʩʪʴ ʜʦʢʫʤʝʥʪʘ ʠ ʣʠʯʥʦʩʪʴ ʧʦʜʧʠʩʘʚʰʝʛʦ. ʕʪʘ ʪʨʘʜʠʮʠʷ ʞʠʚʘ ʜʦ ʩʠʭ ʧʦʨ, 

ʭʦʪʷ ʤʳ, ʞʠʪʝʣʠ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ, ʦ ʥʝʡ ʜʘʞʝ ʥʝ ʟʘʜʫʤʳʚʘʝʤʩʷ. ʉʢʦʨʝʝ ʧʨʠ ʩʣʦʚʝ çʧʝʯʘʪʴè 

ʤ  rʜʫʤʘʝʤ ʦ ʥʝʫʜʦʙʩʪʚʘʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʦʭʦʜʦʤ ʚ ʦʬʠʮʠʘʣʴʥʳʝ ʠʥʩʪʘʥʮʠʠ. ɸ ʚʝʜʴ ʩʠʣʘ ʧʝʯʘʪʠ 

ʦʛʨʦʤʥʘ. ʀʤʝʥʥʦ ʝʝ ʥʘʤ ʠ ʧʨʝʜʣʘʛʘʝʪ ʙʣʦʢʯʝʡʥ. ʆʪʢʨʳʪʳʡ, ʦʙʱʝʜʦʩʪʫʧʥʳʡ ʠ ʦʙʱʝʧʨʠʟʥʘʥʥʳʡ 

ʨʝʝʩʪʨ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʧʨʦʚʝʨʠʪʴ ʚ ʣʶʙʦʝ ʚʨʝʤʷ, ʠʛʨʘʝʪ ʧʨʠʤʝʨʥʦ ʪʫ ʞʝ ʨʦʣʴ, ʯʪʦ ʠ ʧʝʯʘʪʴ: 

ʧʦʜʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʥʝʢʦʝ ʜʝʡʩʪʚʠʝ ʩʦʚʝʨʰʝʥʦ ʚ ʫʢʘʟʘʥʥʦʝ ʚʨʝʤʷ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʭ. ʇʨʠʯʝʤ ʜʝʣʘʝʪ ʵʪʦ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʠʟʤʝʥʠʪʴ ʟʘʧʠʩʴ ʚ ʦʜʥʦʩʪʦʨʦʥʥʝʤ 

ʧʦʨʷʜʢʝ ʥʝ ʩʤʦʞʝʪ ʥʠ ʯʘʩʪʥʦʝ ʣʠʮʦ, ʥʠ ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ. 

ɺʧʦʣʥʝ ʚʝʨʦʷʪʥʦ, ʯʪʦ ʙʣʦʢʯʝʡʥ ʟʘʤʝʥʠʪ ʥʦʪʘʨʠʘʣʴʥʳʝ ʢʦʥʪʦʨʳ (ʚʦʟʤʦʞʥʦ, ʚ ʚʠʜʝ ʦʪʜʝʣʴʥʳʭ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʣʘʪʬʦʨʤ ʠʣʠ ʦʙʱʝʡ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʧʣʘʪʬʦʨʤʳ, ʥʝʧʦʜʚʣʘʩʪʥʦʡ ʦʪʜʝʣʴʥʳʤ 

ʧʨʘʚʠʪʝʣʴʩʪʚʘʤ). ʅʝʫʜʠʚʠʪʝʣʴʥʦ, ʯʪʦ ʧʝʨʚʳʝ ʧʦʧʳʪʢʠ ʧʨʠʤʝʥʠʪʴ ʙʣʦʢʯʝʡʥ ʚʥʝ ʢʨʠʧʪʦʚʘʣʶʪʥʳʭ 

ʩʠʩʪʝʤ ʩʚʷʟʘʥʳ ʢʘʢ ʨʘʟ ʩ ʥʦʪʘʨʠʘʣʴʥʳʤʠ ʫʩʣʫʛʘʤʠ. ʉʧʝʮʠʘʣʠʩʪʳ ʠʟ ʪʝʭʘʩʩʢʦʡ ʢʦʤʧʘʥʠʠ Factom 

ʙʳʩʪʨʦ ʦʩʦʟʥʘʣʠ, ʯʪʦ ʦʬʠʮʠʘʣʴʥʳʝ ʜʦʢʫʤʝʥʪʳ ʤʦʞʥʦ ʟʘʥʦʩʠʪʴ ʚ ʥʝʫʷʟʚʠʤʳʡ ʨʝʝʩʪʨ, ʠ ʩʦʟʜʘʣʠ 

ʘʫʜʠʪʦʨʩʢʠʡ ʩʝʨʚʠʩ, ʯʪʦʙʳ ʦʪʩʣʝʞʠʚʘʪʴ ʣʶʙʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʬʠʥʘʥʩʦʚʳʭ ʜʦʢʫʤʝʥʪʘʭ. ɽʩʣʠ ʵʪʘ 

ʤʦʜʝʣʴ ʧʨʠʞʠʚʝʪʩʷ, ʦʥʘ ʧʦʟʚʦʣʠʪ ʧʝʨʝʚʝʩʪʠ ʚʩʝ ʧʨʦʮʝʜʫʨʳ ʝʞʝʢʚʘʨʪʘʣʴʥʦʛʦ ʠ ʝʞʝʛʦʜʥʦʛʦ 

ʘʫʜʠʪʘ ʚ ʨʝʞʠʤ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ʆʪʜʝʣʴʥʦʛʦ ʫʧʦʤʠʥʘʥʠʷ ʟʘʩʣʫʞʠʚʘʝʪ ʢʦʤʧʘʥʠʷ Stampery ð 

ʜʝʪʠʱʝ ʪʘʣʘʥʪʣʠʚʦʛʦ ʤʦʣʦʜʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʷ ʠʟ ʀʩʧʘʥʠʠ ʃʫʠʩʘ ʂʫʵʥʜʝ, ʟʘʧʫʩʪʠʚʰʝʛʦ 

ʚ ʚʦʟʨʘʩʪʝ 12 ʣʝʪ ʩʚʦʡ ʧʝʨʚʳʡ ʧʨʦʝʢʪ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʇʆ, ʘ ʢ 21 ʛʦʜʫ ʟʘʩʣʫʞʠʚʰʝʛʦ ʨʝʧʫʪʘʮʠʶ 

ʦʜʥʦʛʦ ʠʟ ʩʘʤʳʭ ʩʤʝʣʳʭ ʠʥʥʦʚʘʪʦʨʦʚ ʤʠʨʘ. Stampery ʩʦʙʠʨʘʝʪ ʭʝʰʠ ʨʘʟʣʠʯʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʠ 

ʬʠʢʩʠʨʫʝʪ ʚʩʝ ʠʭ ʠʟʤʝʥʝʥʠʷ ʚ ʙʣʦʢʯʝʡʥ-ʨʝʝʩʪʨʝ, ʧʨʝʜʦʩʪʘʚʣʷʷ ʦʪʯʝʪ ʦʙ ʠʭ ʩʪʘʪʫʩʝ ʢʦʤʧʘʥʠʷʤ, 

ʚʦʚʣʝʯʝʥʥʳʤ ʚ ʧʝʨʝʛʦʚʦʨʳ ʠʣʠ ʩʫʜʝʙʥʳʝ ʨʘʟʙʠʨʘʪʝʣʴʩʪʚʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʤʦʞʥʦ, ʥʘʧʨʠʤʝʨ, 

ʦʪʩʣʝʜʠʪʴ ʠʩʪʦʨʠʶ ʧʨʘʚʢʠ, ʢʦʪʦʨʫʶ ʨʘʟʣʠʯʥʳʝ ʶʨʠʩʪʳ ʠ ʧʦʜʧʠʩʘʥʪʳ ʚʥʦʩʠʣʠ ʚ ʢʦʥʪʨʘʢʪ 

ʥʘ ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ ʦʙʩʫʞʜʝʥʠʷ ʙʫʜʫʱʝʡ ʩʜʝʣʢʠ. 

ʆʜʥʘʢʦ ʧʦʜʦʙʥʘʷ ʤʦʜʝʣʴ ʩʝʨʪʠʬʠʢʘʮʠʠ ʤʦʞʝʪ ʠʤʝʪʴ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʠ 

ʫʞ ʪʦʯʥʦ ʟʘʠʥʪʝʨʝʩʫʝʪ ʥʝ ʪʦʣʴʢʦ ʶʨʠʩʪʦʚ ʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ. ʇʦʜʫʤʘʡʪʝ ʦ ʩʬʝʨʝ 

ʢʨʝʜʠʪʦʚʘʥʠʷ, ʛʜʝ ʮʝʥʘ, ʢʘʢ ʛʦʚʦʨʷʪ ʙʘʥʢʠʨʳ, çʧʨʠʚʣʝʯʝʥʠʷ ʢʣʠʝʥʪʘè, ʪʦ ʝʩʪʴ ʚʩʝʭ ʪʝʭ ʨʘʙʦʪ, 

ʢʦʪʦʨʳʝ ʥʫʞʥʦ ʚʳʧʦʣʥʠʪʴ, ʯʪʦʙʳ ʫʙʝʜʠʪʴʩʷ ʚ ʝʛʦ ʢʨʝʜʠʪʦʩʧʦʩʦʙʥʦʩʪʠ, ʯʘʩʪʦ ʥʝʧʦʤʝʨʥʦ ʚʳʩʦʢʘ, 

ʠ ʵʪʦ ʚ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ. ɸ ʯʪʦ ʫʞ ʛʦʚʦʨʠʪʴ ʦ ʪʨʝʪʴʝʤ ʤʠʨʝ? ʆʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʤʝʥʠ, 

ʢʦʪʦʨʦʝ ʥʫʞʥʦ ʧʦʪʨʘʪʠʪʴ ʥʘ ʩʙʦʨ ʠʥʬʦʨʤʘʮʠʠ ʦ ʯʝʣʦʚʝʢʝ, ʫ ʢʦʪʦʨʦʛʦ ʥʝʪ ʦʬʠʮʠʘʣʴʥʦʡ 

ʬʠʥʘʥʩʦʚʦʡ ʠʩʪʦʨʠʠ, ʘ ʠʥʦʛʜʘ ʜʘʞʝ ʫʜʦʩʪʦʚʝʨʷʶʱʠʭ ʣʠʯʥʦʩʪʴ ʜʦʢʫʤʝʥʪʦʚ, ʠ ʚʦʚʩʝ ʜʝʣʘʝʪ 

ʢʨʝʜʠʪʦʚʘʥʠʝ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʳʤ. ʄʠʢʨʦʬʠʥʘʥʩʦʚʳʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʢʦʪʦʨʳʝ ʧʨʝʜʦʩʪʘʚʣʷʶʪ 

ʥʝʙʦʣʴʰʠʝ ʟʘʡʤʳ ʤʘʣʦʠʤʫʱʠʤ, ʧʳʪʘʶʪʩʷ ʨʝʰʠʪʴ ʵʪʫ ʧʨʦʙʣʝʤʫ ʩ ʧʦʤʦʱʴʶ ʢʨʝʜʠʪʥʳʭ 

ʩʧʝʮʠʘʣʠʩʪʦʚ, ʢʦʪʦʨʳʝ ʟʥʘʢʦʤʷʪʩʷ ʩ ʧʦʪʝʥʮʠʘʣʴʥʳʤʠ ʢʣʠʝʥʪʘʤʠ, ʠʟʫʯʘʶʪ ʫʩʣʦʚʠʷ ʠʭ ʞʠʟʥʠ, 

ʧʦʨʫʯʘʶʪʩʷ ʟʘ ʥʠʭ ʠ ʟʘʥʠʤʘʶʪʩʷ ʩʙʦʨʦʤ ʠ ʜʦʩʪʘʚʢʦʡ ʚʳʧʣʘʪ. ʆʜʥʘʢʦ ʪʘʢʦʡ ʰʪʘʪ ʪʨʝʙʫʝʪ 

ʦʛʨʦʤʥʳʭ ʨʘʩʭʦʜʦʚ ʠ ʧʦʥʠʞʘʝʪ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ. ʇʦʪʦʤʫ ʥʝ ʩʪʦʠʪ ʫʜʠʚʣʷʪʴʩʷ, ʯʪʦ ʚʩʢʦʨʝ ʧʦʩʣʝ 

ʪʦʛʦ, ʢʘʢ ʦʩʥʦʚʘʪʝʣʴ ʙʘʥʢʘ Grameen ʄʫʭʘʤʤʘʜ ʖʥʫʩ ʧʦʣʫʯʠʣ ʅʦʙʝʣʝʚʩʢʫʶ ʧʨʝʤʠʶ ʤʠʨʘ 

ʟʘ ʠʜʝʶ ʤʠʢʨʦʬʠʥʘʥʩʠʨʦʚʘʥʠʷ, ʚʳʩʦʢʠʡ ʧʨʦʮʝʥʪ ʥʝʧʦʛʘʰʝʥʠʷ ʢʨʝʜʠʪʦʚ ʠ ʨʷʜ ʩʢʘʥʜʘʣʦʚ 

ʚʳʷʚʠʣʠ ʚʩʝ ʥʝʜʦʩʪʘʪʢʠ ʵʪʦʡ ʦʪʨʘʩʣʠ [8]. ʄʠʣʣʠʘʨʜʳ ʞʠʪʝʣʝʡ ʧʣʘʥʝʪʳ ʧʦ-ʧʨʝʞʥʝʤʫ 

ʥʝ ʦʭʚʘʯʝʥʳ ʧʨʦʛʨʘʤʤʘʤʠ ʢʨʝʜʠʪʦʚʘʥʠʷ ʚ ʩʠʣʫ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʭʘʦʩʘ. 

ʀʤʝʥʥʦ ʵʪʫ ʧʨʦʙʣʝʤʫ ʠ ʤʦʞʝʪ ʫʩʪʨʘʥʠʪʴ ʙʣʦʢʯʝʡʥ ð ʥʘʚʝʩʪʠ ʧʦʨʷʜʦʢ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ 

ʧʦʣʝ. ʅʘʠʙʦʣʝʝ ʰʠʨʦʢʠʡ ʧʦʜʭʦʜ ʢ ʪʝʭʥʦʣʦʛʠʠ ʧʨʝʜʣʦʞʠʣʠ ʪʝ ʨʘʟʨʘʙʦʪʯʠʢʠ, ʢʦʪʦʨʳʤ ʭʚʘʪʠʣʦ 

ʬʘʥʪʘʟʠʠ ʧʨʝʚʨʘʪʠʪʴ ʙʣʦʢʯʝʡʥ ɹʠʪʢʦʠʥʘ ʠʟ ʧʣʘʪʬʦʨʤʳ ʜʣʷ ʦʙʤʝʥʘ ʢʨʠʧʪʦʚʘʣʶʪʦʡ ʚ 

ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʠʥʩʪʨʫʤʝʥʪ, ʧʨʠʤʝʥʠʤʳʡ ʢ ʣʶʙʳʤ ʘʢʪʠʚʘʤ. ʕʪʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʧʦʨʦʜʠʣʘ 

ʤʥʦʞʝʩʪʚʦ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʠʜʝʡ ʠ ʨʝʰʝʥʠʡ, ʢʦʪʦʨʳʝ ʟʘʚʣʘʜʝʣʠ ʫʤʘʤʠ ʠʥʥʦʚʘʪʦʨʦʚ ʚ ʩʘʤʳʭ 

ʨʘʟʥʳʭ ʩʬʝʨʘʭ ʠ ʪʝʧʝʨʴ ʟʘʧʦʣʥʷʶʪ ʩʪʨʘʥʠʮʳ ʵʪʦʡ ʢʥʠʛʠ. 

ʋ ʠʩʪʦʢʦʚ ʜʚʠʞʝʥʠʷ ʩʪʦʷʣʘ ʛʨʫʧʧʘ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʚʦ ʛʣʘʚʝ ʩ ɸʣʝʢʩʦʤ ʄʠʟʨʘʭʠ. ɺ 2013 ʛʦʜʫ 

ʢʦʤʘʥʜʘ ʟʘʧʫʩʪʠʣʘ ʚʝʨʩʠʶ çɹʠʪʢʦʠʥ 2.0è ʧʦʜ ʥʘʟʚʘʥʠʝʤ Colored Coins, ʚʟʷʚ ʟʘ ʦʩʥʦʚʫ ʥʘʙʨʦʩʢʠ 

ʄʝʥʠ ʈʦʟʝʥʬʝʣʴʜʘ, ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʛʦʜʦʤ ʨʘʥʝʝ. ʀʜʝʷ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʩʣʝʜʫʶʱʝʤ: ʟʘʧʠʩʘʪʴ 

ʫʥʠʢʘʣʴʥʳʝ, ʧʦʜʪʚʝʨʞʜʝʥʥʳʝ ʤʝʪʘʜʘʥʥʳʝ ʦ ʤʘʪʝʨʠʘʣʴʥʦʤ ʦʙʲʝʢʪʝ ð ʥʘʧʨʠʤʝʨ, ʩʝʨʠʡʥʳʡ 

ʥʦʤʝʨ ʘʚʪʦʤʦʙʠʣʷ ʠʣʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ð ʠ ʩʚʷʟʘʪʴ ʠʭ ʩ ʠʤʝʥʝʤ 

ʟʘʢʦʥʥʦʛʦ ʚʣʘʜʝʣʴʮʘ, ʢʦʪʦʨʳʡ ʧʦʣʫʯʠʪ ʧʝʨʩʦʥʘʣʴʥʳʡ ʢʣʶʯ ʜʦʩʪʫʧʘ ʢ ʙʠʪʢʦʠʥ-ʘʢʢʘʫʥʪʫ. ɼʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʡ ʚ ʩʠʩʪʝʤʝ ɹʠʪʢʦʠʥ ʥʝʦʙʭʦʜʠʤʦ ʟʘʧʦʣʥʠʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʦʣʷ, ʠ ʧʨʠ 

ʧʝʨʝʜʘʯʝ ʧʨʘʚʘ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ ʘʚʪʦʤʦʙʠʣʴ ʥʦʚʦʤʫ ʚʣʘʜʝʣʴʮʫ ʭʝʰ ʵʪʦʛʦ ʜʦʢʫʤʝʥʪʘ ʤʦʞʥʦ 

ʙʫʜʝʪ ʚʩʪʘʚʠʪʴ ʚ ʪʨʘʥʟʘʢʮʠʶ, ʧʦʜʪʚʝʨʞʜʝʥʥʫʶ ʩʝʪʴʶ ʤʘʡʥʝʨʦʚ. (ɸʣʛʦʨʠʪʤ ʭʝʰʠʨʦʚʘʥʠʷ ʟʜʝʩʴ 

ʘʥʘʣʦʛʠʯʝʥ ʠʩʧʦʣʴʟʫʝʤʦʤʫ ʤʘʡʥʝʨʘʤʠ ʙʠʪʢʦʠʥʘ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʪʦʛʦ, ʯʪʦ ʝʛʦ ʚʳʧʦʣʥʷʝʪ 
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ʚʣʘʜʝʣʝʮ ʠʤʫʱʝʩʪʚʘ ʠʣʠ ʪʦʪ, ʢʪʦ ʫʧʦʣʥʦʤʦʯʝʥ ʦʙʥʦʚʣʷʪʴ ʵʪʫ ʠʥʬʦʨʤʘʮʠʶ. ʇʦ ʩʫʪʠ, ʪʝʢʩʪ 

ʜʦʢʫʤʝʥʪʘ, ʚ ʢʦʪʦʨʳʡ ʚʥʝʩʝʥʳ ʥʦʚʳʝ ʩʚʝʜʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʘʚ ʠ ʦʙʷʟʘʥʥʦʩʪʝʡ, ʚʢʣʶʯʘʷ 

ʥʦʚʦʝ ʠʤʷ ʩʦʙʩʪʚʝʥʥʠʢʘ ʠ ʫʩʣʦʚʠʷ ʚʣʘʜʝʥʠʷ ʠʤʫʱʝʩʪʚʦʤ, ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʥʝʦʙʭʦʜʠʤʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʥʘ ʚʳʭʦʜʝ ʜʘʝʪ ʯʠʩʣʝʥʥʦ-ʙʫʢʚʝʥʥʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ð ʭʝʰ. 

ɿʘʪʝʤ ʵʪʦʪ ʭʝʰ ʚʥʦʩʠʪʩʷ ʚ ʧʘʨʘʤʝʪʨʳ ʙʣʦʢʯʝʡʥ-ʪʨʘʥʟʘʢʮʠʠ.) 

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʢʦʣʠʯʝʩʪʚʦ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʢʨʠʧʪʦʚʘʣʶʪʳ ʥʝ ʠʤʝʝʪ ʟʥʘʯʝʥʠʷ. ʄʦʞʥʦ 

ʧʝʨʝʚʝʩʪʠ ʥʝʩʢʦʣʴʢʦ ʮʝʥʪʦʚ, ʭʦʪʷ, ʚʝʨʦʷʪʥʦ, ʧʦʥʘʜʦʙʠʪʩʷ ʝʱʝ ʟʘʧʣʘʪʠʪʴ ʤʘʡʥʝʨʘʤ ʟʘ ʚʢʣʶʯʝʥʠʝ 

ʪʨʘʥʟʘʢʮʠʠ ʚ ʙʣʦʢ. ʆʜʥʘʢʦ ʩʘʤʘ ʪʨʘʥʟʘʢʮʠʷ ð ʥʝ ʙʦʣʝʝ ʯʝʤ ʩʧʦʩʦʙ ʧʝʨʝʜʘʪʴ ʠʥʬʦʨʤʘʮʠʶ 

ʦ ʥʝʢʦʝʤ ʧʨʘʚʝ ʠʣʠ ʩʦʛʣʘʰʝʥʠʠ. ʕʪʦ ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ ʧʦʪʦʤʫ, ʯʪʦ, ʢʘʢ ʤʳ ʫʞʝ ʛʦʚʦʨʠʣʠ, 

ʢʨʠʧʪʦʚʘʣʶʪʘ ʚ ʙʣʦʢʯʝʡʥʝ ʦʙʣʘʜʘʝʪ ʨʷʜʦʤ ʩʚʦʡʩʪʚ, ʢʦʪʦʨʳʝ ʦʪʣʠʯʘʶʪ ʝʝ ʦʪ ʧʨʠʚʳʯʥʳʭ ʥʘʤ 

ʜʝʥʝʛ: ʦʥʘ ʧʦʜʜʘʝʪʩʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʠ ʤʦʞʝʪ ʧʝʨʝʜʘʚʘʪʴ ʜʘʥʥʳʝ ʠ ʠʥʩʪʨʫʢʮʠʠ. ɿʘʤʝʪʠʤ, ʯʪʦ 

ʚʣʘʜʝʣʴʮʫ ʘʢʪʠʚʦʚ ʥʝʦʙʷʟʘʪʝʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʦʪ ʠʥʩʪʨʫʤʝʥʪ ʪʦʣʴʢʦ ʜʣʷ ʧʝʨʝʜʘʯʠ ʧʨʘʚʘ 

ʩʦʙʩʪʚʝʥʥʦʩʪʠ. ʆʥ ʤʦʞʝʪ ʩʜʝʣʘʪʴ ʧʝʨʝʚʦʜ ʤʝʞʜʫ ʩʚʦʠʤʠ ʞʝ ʙʠʪʢʦʠʥ-ʢʦʰʝʣʴʢʘʤʠ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʥʝʦʧʨʦʚʝʨʞʠʤʦ ʧʦʜʪʚʝʨʜʠʪʴ ʬʘʢʪ ʚʣʘʜʝʥʠʷ ʜʦʤʦʤ, ʘʚʪʦʤʦʙʠʣʝʤ 

ʠʣʠ ʠʥʳʤ ʚʠʜʦʤ ʠʤʫʱʝʩʪʚʘ. 

ʅʘ ʧʨʘʢʪʠʢʝ ɹʠʪʢʦʠʥ ʦʢʘʟʘʣʩʷ ʥʝ ʩʘʤʳʤ ʫʜʦʙʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʪʘʢʠʭ ʦʧʝʨʘʮʠʡ, 

ʧʦʩʢʦʣʴʢʫ ʝʛʦ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠʤʝʝʪ ʦʛʨʘʥʠʯʝʥʥʳʝ ʬʫʥʢʮʠʠ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʙʦʣʝʝ 

ʛʠʙʢʠʡ ʠ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʕʬʠʨʠʫʤ ʠ ʜʨʫʛʠʝ ʙʣʦʢʯʝʡʥ-ʧʣʘʪʬʦʨʤʳ ʧʨʠʚʣʝʢʣʠ ʚʥʠʤʘʥʠʝ 

ʤʥʦʛʠʭ ʨʘʟʨʘʙʦʪʯʠʢʦʚ. ʅʦ ʝʩʣʠ ʛʦʚʦʨʠʪʴ ʦ ʟʘʤʳʩʣʝ, ʪʦ ʧʨʦʝʢʪ Colored Coins ð ʯʴʠ ʘʚʪʦʨʳ ʫʞʝ 

ʫʩʧʝʣʠ ʦʩʥʦʚʘʪʴ ʥʦʚʳʡ ʙʣʦʢʯʝʡʥ-ʩʪʘʨʪʘʧ Chromaway, ʢʦʪʦʨʳʡ ʨʝʛʠʩʪʨʠʨʫʝʪ ʩʜʝʣʢʠ ʩ 

ʥʝʜʚʠʞʠʤʦʩʪʴʶ ʚ ʐʚʝʮʠʠ, ð ʙʳʣ ʧʨʦʨʳʚʥʳʤ. ʆʥ ʧʦʩʪʘʚʠʣ ʚʦʧʨʦʩ ʦ ʩʦʟʜʘʥʠʠ ʟʘʱʠʱʝʥʥʦʛʦ ʦʪ 

ʬʘʣʴʩʠʬʠʢʘʮʠʡ ʨʝʝʩʪʨʘ ʘʢʪʠʚʦʚ ʠ ʦʙʲʝʜʠʥʠʣ ʥʦʚʫʶ ʠʜʝʶ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʜʦʚʝʨʠʷ ʩ 

ʤʥʦʛʦʚʝʢʦʚʦʡ ʧʨʘʢʪʠʢʦʡ ʦʪʩʣʝʞʠʚʘʥʠʷ ʩʦʙʩʪʚʝʥʥʦʩʪʠ: ʠʩʪʦʨʠʠ ʧʨʘʚʦʦʙʣʘʜʘʪʝʣʝʡ, ʜʦʢʫʤʝʥʪʦʚ, 

ʘʢʪʦʚ ʧʝʨʝʜʘʯʠ. 

ɽʩʣʠ ʚʳ ʢʦʛʜʘ-ʥʠʙʫʜʴ ʧʦʢʫʧʘʣʠ ʞʠʣʴʝ, ʪʦ ʥʘʚʝʨʥʷʢʘ ʟʥʘʝʪʝ, ʯʪʦ ʪʘʢʦʝ ʧʨʦʚʝʨʢʘ ʶʨʠʜʠʯʝʩʢʦʡ 

ʯʠʩʪʦʪʳ ʦʙʲʝʢʪʘ (ʭʦʪʷ, ʚʦʟʤʦʞʥʦ, ʠ ʥʝ ʜʦ ʢʦʥʮʘ ʧʨʝʜʩʪʘʚʣʷʝʪʝ, ʟʘʯʝʤ ʦʥʘ ʥʫʞʥʘ). ʀʩʪʦʨʠʝʡ 

ʦʙʲʝʢʪʘ ʥʝʜʚʠʞʠʤʦʩʪʠ ʟʘʥʠʤʘʝʪʩʷ ʮʝʣʘʷ ʢʦʛʦʨʪʘ ʩʧʝʮʠʘʣʠʩʪʦʚ. (ɺʨʷʜ ʣʠ ʚʘʤ ʟʘʭʦʯʝʪʩʷ 

ʚʳʣʦʞʠʪʴ ʩʦʪʥʠ ʪʳʩʷʯ ʜʦʣʣʘʨʦʚ ð ʧʨʠʯʝʤ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʢʨʝʜʠʪʥʳʭ ð ʟʘ ʢʚʘʨʪʠʨʫ, ʚ ʢʦʪʦʨʦʡ 

ʚʳ ʥʝ ʩʤʦʞʝʪʝ ʞʠʪʴ, ʧʦʪʦʤʫ ʯʪʦ ʚ ʧʦʩʣʝʜʥʠʡ ʤʦʤʝʥʪ ʦʙʲʷʚʠʣʩʷ ʨʘʥʝʝ ʥʝ ʫʯʪʝʥʥʳʡ 

ʧʨʘʚʦʦʙʣʘʜʘʪʝʣʴ!) ʏʪʦ ʧʨʦʠʩʭʦʜʠʪ, ʢʦʛʜʘ ʚʳ ʧʣʘʪʠʪʝ ʟʘ ʧʨʦʚʝʨʢʫ ʶʨʠʜʠʯʝʩʢʦʡ ʯʠʩʪʦʪʳ? 

ʅʘʥʷʪʘʷ ʚʘʤʠ ʢʦʤʘʥʜʘ ʠʟʫʯʘʝʪ ʠʩʪʦʨʠʶ ʞʠʣʠʱʥʦʛʦ ʦʙʲʝʢʪʘ, ʯʪʦʙʳ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʚ ʥʝʡ ʥʝʪ 

çʯʝʨʥʳʭ ʧʷʪʝʥè, ʥʘʧʨʠʤʝʨ ʧʦʜʜʝʣʴʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʦʙ ʦʜʥʦʡ ʠʟ ʧʨʝʜʳʜʫʱʠʭ ʩʜʝʣʦʢ. ɽʩʣʠ ʙʳ 

ʣʶʙʦʝ ʠʟʤʝʥʝʥʠʝ ʩʚʝʜʝʥʠʡ ʦ ʚʣʘʜʝʣʴʮʘʭ ʭʝʰʠʨʦʚʘʣʦʩʴ ʠ ʟʘʥʦʩʠʣʦʩʴ ʚ ʙʣʦʢʯʝʡʥ-ʨʝʝʩʪʨ, ʪʘʢʘʷ 

ʧʨʦʚʝʨʢʘ ʟʘʥʠʤʘʣʘ ʙʳ ʩʝʢʫʥʜʳ ʠ ʥʠʯʝʛʦ ʙʳ ʥʝ ʩʪʦʠʣʘ, ʘ ʯʠʩʣʦ ʤʦʰʝʥʥʠʯʝʩʢʠʭ ʩʜʝʣʦʢ ʟʘʤʝʪʥʦ 

ʙʳ ʩʦʢʨʘʪʠʣʦʩʴ. 

ɼʘʞʝ ʚ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʵʬʬʝʢʪʠʚʥʳʤ ʢʘʜʘʩʪʨʦʤ ʥʝʜʚʠʞʠʤʦʩʪʠ ʧʦʨʦʡ 

ʩʣʦʞʥʦ ʧʨʦʩʣʝʜʠʪʴ ʚʩʶ ʠʩʪʦʨʠʶ ʦʙʲʝʢʪʘ. ʋ ʢʘʞʜʦʛʦ ʠʟ ʘʤʝʨʠʢʘʥʩʢʠʭ ʰʪʘʪʦʚ ʩʚʦʷ ʩʠʩʪʝʤʘ 

ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʘʚ ʥʘ ʥʝʜʚʠʞʠʤʦʝ ʠʤʫʱʝʩʪʚʦ (ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʪʠʪʫʣ ʊʦʨʨʝʥʩʘ). ʕʪʦ ʦʟʥʘʯʘʝʪ, 

ʯʪʦ ʢʘʜʘʩʪʨ ʩʦʟʜʘʝʪʩʷ ʠ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʚʣʘʩʪʷʤʠ ʰʪʘʪʘ. ʇʝʨʚʠʯʥʘʷ ʟʘʧʠʩʴ ʟʘʥʠʤʘʝʪ ʤʥʦʛʦ 

ʚʨʝʤʝʥʠ, ʧʦʩʢʦʣʴʢʫ ʚ ʥʝʡ ʜʦʣʞʥʳ ʬʠʛʫʨʠʨʦʚʘʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʣʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʥʦʚʦʤ ʦʙʲʝʢʪʝ. 

ɼʘʣʴʥʝʡʰʠʝ ʟʘʧʠʩʠ ʚʥʦʩʠʪʴ ʧʨʦʱʝ, ʦʜʥʘʢʦ ʯʝʤ ʠʭ ʙʦʣʴʰʝ, ʪʝʤ ʪʨʫʜʥʝʝ ʦʪʩʣʝʜʠʪʴ ʠʩʪʦʨʠʯʝʩʢʠʝ 

ʜʝʪʘʣʠ ð ʦʬʦʨʤʣʝʥʠʝ ʠ ʧʝʨʝʜʘʯʫ ʧʨʘʚʘ ʩʦʙʩʪʚʝʥʥʦʩʪʠ. ɺ ʢʘʢʦʤ-ʪʦ ʩʤʳʩʣʝ ʙʣʦʢʯʝʡʥ-ʨʝʝʩʪʨ 

ʧʨʝʜʦʩʪʘʚʠʣ ʙʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʫʶ ʚʝʨʩʠʶ ʵʪʦʡ ʘʙʩʪʨʘʢʪʥʦʡ ʩʠʩʪʝʤʳ ð ʪʠʪʫʣ ʊʦʨʨʝʥʩʘ ʩ 

ʦʙʣʝʛʯʝʥʥʳʤ ʧʦʠʩʢʦʤ. ʆʜʥʘʢʦ ʜʣʷ ʩʦʟʜʘʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʨʝʝʩʪʨʘ ʥʫʞʥʦ, ʯʪʦʙʳ ʟʘʧʠʩʠ 

ʦ ʢʫʧʣʝ-ʧʨʦʜʘʞʝ ʧʦʩʪʦʷʥʥʦ ʜʦʙʘʚʣʷʣʠʩʴ, ʘ ʚ ʩʣʫʯʘʝ ʩ ʥʝʜʚʠʞʠʤʦʩʪʴʶ ʪʘʢʠʝ ʩʜʝʣʢʠ ʩʦʚʝʨʰʘʶʪʩʷ 

ʦʜʠʥ ʨʘʟ ʧʨʠ ʞʠʟʥʠ ʧʦʢʦʣʝʥʠʷ. ʇʦʵʪʦʤʫ ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʤ ʩʪʨʫʢʪʫʨʘʤ ʛʦʨʘʟʜʦ ʧʨʦʱʝ 

ʟʘʢʣʶʯʠʪʴ ʜʦʛʦʚʦʨ ʩ ʢʦʤʧʘʥʠʝʡ, ʢʦʪʦʨʘʷ ʙʳ ʧʝʨʝʚʝʣʘ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʘʨʭʠʚʳ ʚ ʬʦʨʤʘʪ, 

ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʠʭ ʟʘʧʠʩʠ ʚ ʙʣʦʢʯʝʡʥ-ʨʝʝʩʪʨ. ɺ ʣʶʙʦʤ ʩʣʫʯʘʝ ʧʨʝʜʩʪʦʠʪ ʦʯʝʥʴ ʩʝʨʴʝʟʥʘʷ 

ʶʨʠʜʠʯʝʩʢʘʷ ʨʘʙʦʪʘ. ʇʦʷʚʣʝʥʠʝ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʨʝʝʩʪʨʦʚ ʤʦʞʝʪ ʚ ʢʦʨʥʝ ʠʟʤʝʥʠʪʴ ʚʩʶ ʩʬʝʨʫ 

ʠʤʫʱʝʩʪʚʝʥʥʦʛʦ ʧʨʘʚʘ. ʅʘʧʨʠʤʝʨ, ʩʪʨʘʭʦʚʳʝ ʢʦʤʧʘʥʠʠ, ʢʦʪʦʨʳʝ ʛʘʨʘʥʪʠʨʫʶʪ ʜʦʤʦʚʣʘʜʝʣʴʮʘʤ 

ʚʦʟʤʝʱʝʥʠʝ ʫʙʳʪʢʦʚ ʚ ʩʣʫʯʘʝ ʶʨʠʜʠʯʝʩʢʠʭ ʦʩʣʦʞʥʝʥʠʡ, ʧʨʦʩʪʦ ʧʨʝʢʨʘʪʷʪ ʨʘʙʦʪʫ. ɸ ʚʦʪ 

ʞʠʣʠʱʥʳʝ ʠʥʚʝʩʪʦʨʳ, ʢʦʪʦʨʳʝ ʩʝʡʯʘʩ ʚʳʥʫʞʜʝʥʳ ʤʝʩʷʮʘʤʠ ʜʝʨʞʘʪʴ ʢʨʫʧʥʳʝ ʩʫʤʤʳ ʥʘ 

ʜʝʧʦʟʠʪʥʳʭ ʩʯʝʪʘʭ, ʩʤʦʛʫʪ ʚʳʩʚʦʙʦʜʠʪʴ ʵʪʦʪ ʢʘʧʠʪʘʣ, ʯʪʦ ʚʝʩʴʤʘ ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʞʝʪʩʷ ʠ 

ʥʘ ʨʳʥʢʝ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʠ ʥʘ ʨʳʥʢʝ ʮʝʥʥʳʭ ʙʫʤʘʛ. 
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ɺʝʣʠʢʦʝ ʦʙʝʱʘʥʠʝ: ʚʳʩʚʦʙʦʞʜʝʥʠʝ ʤʝʨʪʚʦʛʦ ʢʘʧʠʪʘʣʘ 
ʈʝʩʪʨʫʢʪʫʨʠʟʘʮʠʷ ʞʠʣʠʱʥʦʛʦ ʠ ʩʪʨʘʭʦʚʦʛʦ ʨʳʥʢʘ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ ð ʟʘʤʘʥʯʠʚʘʷ 

ʧʝʨʩʧʝʢʪʠʚʘ. ʆʜʥʘʢʦ, ʢʘʢ ʤʳ ʫʞʝ ʛʦʚʦʨʠʣʠ, ʩʘʤʳʝ ʚʜʦʭʥʦʚʣʷʶʱʠʝ ʧʝʨʝʤʝʥʳ ʦʞʠʜʘʶʪʩʷ 

ʚ ʩʪʨʘʥʘʭ ʪʨʝʪʴʝʛʦ ʤʠʨʘ. ɺʝʜʴ ʟʜʝʩʴ ʨʝʯʴ ʠʜʝʪ ʥʝ ʧʨʦʩʪʦ ʦ ʥʦʚʦʤ ʩʧʦʩʦʙʝ ʟʘʧʠʩʠ ʜʘʥʥʳʭ, ʘ ʦ 

ʚʦʟʤʦʞʥʦʩʪʠ ʠʟʤʝʥʠʪʴ ʫʢʣʘʜ ʞʠʟʥʠ, ʦ ʚʳʨʘʙʦʪʢʝ ʜʦʚʝʨʠʷ ʢ ʦʙʱʝʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʝ ʭʨʘʥʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ ð ʙʝʟ ʯʝʛʦ ʥʝʚʦʟʤʦʞʥʦ ʩʦʟʜʘʪʴ ʩʦʮʠʘʣʴʥʳʡ ʢʘʧʠʪʘʣ ʠ ʫʚʝʣʠʯʠʪʴ ʤʘʩʰʪʘʙ ʠ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʦʙʤʝʥʘ. 

ʕʨʥʘʥʜʦ ʜʝ ʉʦʪʦ, ʫʚʠʜʝʚʰʠʡ ʚ ʪʝʭʥʦʣʦʛʠʠ ʙʣʦʢʯʝʡʥ ʚʦʟʤʦʞʥʦʩʪʴ ʦʩʫʱʝʩʪʚʠʪʴ ʩʚʦʶ ʜʘʚʥʶʶ 

ʤʝʯʪʫ ʠ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʤʘʣʦʠʤʫʱʠʤ ʧʨʘʚʦ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʦʧʠʩʳʚʘʝʪ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʧʝʨʝʤʝʥʳ 

ʚ ʤʦʜʝʣʷʭ ʧʦʚʝʜʝʥʠʷ ʪʘʢ: çɻʣʘʚʥʘʷ ʧʨʠʯʠʥʘ, ʧʦ ʢʦʪʦʨʦʡ ʞʠʪʝʣʠ ʧʦʩʪʩʦʮʠʘʣʠʩʪʠʯʝʩʢʠʭ ʠ 

ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥ ʥʝʦʭʦʪʥʦ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʩʚʝʜʝʥʠʷ ʦ ʩʝʙʝ, ʢʨʦʝʪʩʷ ʜʘʞʝ ʥʝ ʚ 

ʥʝʵʬʬʝʢʪʠʚʥʦʩʪʠ ʙʶʨʦʢʨʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. ʇʨʦʙʣʝʤʘ ʚ ʥʝʜʦʩʪʘʪʦʯʥʦʤ ʜʦʚʝʨʠʠ ʢ ʪʝʤ, ʢʪʦ 

ʨʘʩʧʦʨʷʞʘʝʪʩʷ ʜʘʥʥʳʤʠ. ʃʶʜʠ ʙʦʷʪʩʷ, ʯʪʦ ʧʨʝʜʦʩʪʘʚʣʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʥʘ 

ʧʨʦʪʠʚ ʥʠʭ. ɺʦʪ ʯʝʤ ʪʘʢ ʧʨʠʚʣʝʢʘʪʝʣʝʥ ʥʝʫʷʟʚʠʤʳʡ ʙʣʦʢʯʝʡʥ. ɽʩʣʠ ʧʦʜʘʪʴ ʵʪʫ ʠʜʝʶ ʚ ʥʫʞʥʦʤ 

ʩʚʝʪʝ, ʤʥʦʛʠʝ ʟʘʭʦʪʷʪ ʚʥʝʩʪʠ ʪʫʜʘ ʩʚʝʜʝʥʠʷ ʦ ʩʝʙʝè [9]. 

ʉʝʡʯʘʩ ʧʝʨʫʘʥʩʢʠʡ ʵʢʦʥʦʤʠʩʪ ʨʘʙʦʪʘʝʪ ʥʘʜ ʦʩʫʱʝʩʪʚʣʝʥʠʝʤ ʩʚʦʝʡ ʤʝʯʪʳ ʚ ʘʣʴʷʥʩʝ ʩʦ 

ʩʪʘʨʪʘʧʦʤ BitFury. ʆʥ ʧʨʦʚʦʜʠʪ ʧʠʣʦʪʥʳʡ ʧʨʦʝʢʪ ʚ ɻʨʫʟʠʠ ð ʧʝʨʝʚʦʜʠʪ ʢʘʜʘʩʪʨ ʥʝʜʚʠʞʠʤʦʩʪʠ 

ʩʪʨʘʥʳ ʥʘ ʙʣʦʢʯʝʡʥ-ʧʣʘʪʬʦʨʤʫ [10]. ʇʦʜʦʙʥʳʝ ʠʥʠʮʠʘʪʠʚʳ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʠ ʚ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ: 

ʢʦʤʧʘʥʠʷ Chromaway ʚʝʜʝʪ ʘʥʘʣʦʛʠʯʥʳʡ ʧʨʦʝʢʪ ʚ ʐʚʝʮʠʠ, ʘ ʩʪʘʨʪʘʧ BitLand ð ʚ ɻʘʥʝ. ɼʘʞʝ 

ʚ ʉʐɸ ʧʨʦʠʩʭʦʜʷʪ ʚʝʩʴʤʘ ʠʥʪʝʨʝʩʥʳʝ ʩʜʚʠʛʠ. ʅʘʧʨʠʤʝʨ, ʙʣʦʢʯʝʡʥ-ʩʪʘʨʪʘʧ Ubitquity ʟʘʢʣʶʯʠʣ 

ʢʦʥʪʨʘʢʪ ʩ ʚʠʨʛʠʥʩʢʦʡ ʨʠʝʣʪʦʨʩʢʦʡ ʢʦʤʧʘʥʠʝʡ Priority Title & Escrow ʩ ʮʝʣʴʶ çʫʧʨʦʩʪʠʪʴ 

ʧʨʦʮʝʩʩ ʦʪʩʣʝʞʠʚʘʥʠʷ ʠ ʟʘʧʠʩʠ ʜʘʥʥʳʭ ʜʣʷ ʧʨʦʚʝʨʢʠ ʶʨʠʜʠʯʝʩʢʦʡ ʯʠʩʪʦʪʳ ʦʙʲʝʢʪʘè, ʢʘʢ 

ʧʦʷʩʥʠʣ ʉɽʆ ʢʦʤʧʘʥʠʠ ʅʘʪʘʥ ɺʦʩʥʘʢ [11]. 

ʕʪʠ ʥʘʯʠʥʘʥʠʷ ʚʥʫʰʘʶʪ ʥʘʜʝʞʜʫ, ʦʜʥʘʢʦ ʧʨʦʚʦʜʠʪʴ ʠʭ ʚ ʙʝʜʥʝʡʰʠʭ ʩʪʨʘʥʘʭ ʤʠʨʘ ʥʝʣʝʛʢʦ. 

ʅʝ ʩʪʦʠʪ ʚʧʘʜʘʪʴ ʚ ʙʝʟʫʜʝʨʞʥʳʡ ʦʧʪʠʤʠʟʤ ʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʙʣʦʢʯʝʡʥ ʢʘʢ ʧʘʥʘʮʝʶ ʦʪ ʚʩʝʭ ʙʝʜ, 

ʚʢʣʶʯʘʷ ʥʠʱʝʪʫ. ʏʪʦʙʳ ʥʘʩʝʣʝʥʠʝ ʙʝʜʥʳʭ ʨʝʛʠʦʥʦʚ ʧʣʘʥʝʪʳ ʦʙʟʘʚʝʣʦʩʴ ʩʦʮʠʘʣʴʥʳʤ ʢʘʧʠʪʘʣʦʤ 

ʠ ʧʦʩʪʨʦʠʣʦ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʵʢʦʥʦʤʠʢʫ, ʥʫʞʥʦ ʩʦʟʜʘʪʴ ʥʝʤʘʣʦ çʬʠʟʠʯʝʩʢʠʭè ʩʪʨʫʢʪʫʨ. 

ʅʝʧʣʦʭʦ ʦʪʨʝʟʚʣʷʝʪ ʧʨʠʤʝʨ ʘʬʨʠʢʘʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ ʉʴʝʨʨʘ-ʃʝʦʥʝ, ʛʜʝ ʙʦʣʴʰʝ ʜʝʩʷʪʢʘ 

ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʩ 1999 ʛʦʜʘ ʧʳʪʘʶʪʩʷ ʥʘʚʝʩʪʠ ʧʦʨʷʜʦʢ ʚ ʩʬʝʨʝ ʠʤʫʱʝʩʪʚʝʥʥʦʛʦ 

ʠ ʟʝʤʝʣʴʥʦʛʦ ʧʨʘʚʘ. ɺ ʩʚʦʝʤ ʥʳʥʝʰʥʝʤ ʩʦʩʪʦʷʥʠʠ ʢʘʜʘʩʪʨʦʚʘʷ ʩʠʩʪʝʤʘ ʉʴʝʨʨʘ-ʃʝʦʥʝ ʫʱʝʤʣʷʝʪ 

ʚ ʧʨʘʚʘʭ ʙʦʣʴʰʠʥʩʪʚʦ ʛʨʘʞʜʘʥ, ʦʙʩʣʫʞʠʚʘʷ ʠʥʪʝʨʝʩʳ ʫʟʢʦʛʦ ʢʨʫʛʘ ʟʝʤʣʝʚʣʘʜʝʣʴʮʝʚ, 

ʧʦʣʫʯʠʚʰʠʭ ʥʘʜʝʣʳ ʝʱʝ ʦʪ ʙʨʠʪʘʥʩʢʠʭ ʢʦʣʦʥʠʘʣʴʥʳʭ ʚʣʘʩʪʝʡ [12]. ɻʠʙʨʠʜʥʘʷ 

ʧʦʩʪʢʦʣʦʥʠʘʣʴʥʘʷ ʩʠʩʪʝʤʘ, ʚʳʩʪʨʦʝʥʥʘʷ ʧʦʩʣʝ ʦʙʨʝʪʝʥʠʷ ʥʝʟʘʚʠʩʠʤʦʩʪʠ, ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ ʫʣʘʜʠʪʴ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʩʧʦʨʳ ʠ ʨʘʟʦʙʨʘʪʴʩʷ ʩ ʧʨʦʪʠʚʦʨʝʯʠʚʳʤʠ ʩʚʠʜʝʪʝʣʴʩʪʚʘʤʠ. ʍʘʦʩ ʜʦʩʪʠʛ ʪʘʢʦʛʦ 

ʤʘʩʰʪʘʙʘ, ʯʪʦ ʄʠʥʠʩʪʝʨʩʪʚʦ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʙʳʣʦ ʚʳʥʫʞʜʝʥʦ ʥʘʣʦʞʠʪʴ ʤʦʨʘʪʦʨʠʡ 

ʥʘ ʣʶʙʳʝ ʩʜʝʣʢʠ ʧʦ ʢʫʧʣʝ-ʧʨʦʜʘʞʝ ʫʯʘʩʪʢʦʚ ʩ 2008 ʧʦ 2011 ʛʦʜ. ʉ 2015 ʛʦʜʘ ʛʦʩʫʜʘʨʩʪʚʦ 

ʧʨʦʚʦʜʠʪ ʥʦʚʫʶ ʟʝʤʝʣʴʥʫʶ ʧʦʣʠʪʠʢʫ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʥʦʨʤʘʣʠʟʦʚʘʪʴ ʦʪʥʦʰʝʥʠʷ ʯʘʩʪʥʦʡ 

ʩʦʙʩʪʚʝʥʥʦʩʪʠ. ʇʨʦʙʣʝʤʘ ʚ ʪʦʤ, ʯʪʦ ʥʠʢʪʦ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪ, ʩ ʯʝʛʦ ʥʘʯʘʪʴ. ʍʚʘʪʠʪ ʣʠ 

ʧʨʘʚʠʪʝʣʴʩʪʚʫ ʧʦʣʠʪʠʯʝʩʢʦʡ ʚʦʣʠ, ʯʪʦʙʳ ʜʦʚʝʩʪʠ ʨʝʬʦʨʤʳ ʜʦ ʢʦʥʮʘ? ʇʦʜʜʝʨʞʘʪ ʣʠ ʠʭ ʪʝ, ʢʪʦ 

ʚ ʠʪʦʛʝ ʧʦʥʝʩʝʪ ʫʙʳʪʢʠ? ɸ ʚʝʜʴ ʵʪʦ ʣʠʰʴ ʦʜʥʘ ʦʪʜʝʣʴʥʦ ʚʟʷʪʘʷ ʩʪʨʘʥʘ. 

ɺʦʟʤʦʞʥʦ, ʚʳ ʟʘʤʝʪʠʣʠ, ʯʪʦ ʚʩʝ ʚʳʰʝʫʧʦʤʷʥʫʪʳʝ ʧʠʣʦʪʥʳʝ ʧʨʦʝʢʪʳ ð ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʨʝʘʣʠʟʫʝʤʦʛʦ ʚ ɻʘʥʝ ð ʦʧʠʨʘʶʪʩʷ ʥʘ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʝ, ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʜʦʩʪʦʚʝʨʥʳʝ ʘʨʭʠʚʳ. 

ʅʫʞʥʦ ʣʠʰʴ ʟʘʥʝʩʪʠ ʠʭ ʚ ʙʣʦʢʯʝʡʥ-ʨʝʝʩʪʨ. ɼʦ ʩʠʭ ʧʦʨ ʥʝ ʧʨʝʜʧʨʠʥʠʤʘʣʠʩʴ ʧʦʧʳʪʢʠ ʦʬʦʨʤʠʪʴ 

ʧʨʘʚʦ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʪʘʤ, ʛʜʝ ʟʘʧʠʩʝʡ ʦ ʥʝʤ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʠʣʠ ʛʜʝ ʘʨʭʠʚʳ ʥʘʭʦʜʷʪʩʷ ʚ 

ʙʝʜʩʪʚʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʧʨʠ ʩʦʟʜʘʥʠʠ ʘʨʭʠʚʦʚ çʩ ʥʫʣʷè ʦʯʝʥʴ ʚʝʣʠʢ ʨʠʩʢ 

ʟʘʢʨʝʧʠʪʴ ʠ ʣʝʛʠʪʠʤʠʟʠʨʦʚʘʪʴ ʜʘʚʥʠʝ ʧʨʘʚʦʥʘʨʫʰʝʥʠʷ, ʚʝʜʴ ʧʝʨʚʠʯʥʳʝ ʜʦʢʫʤʝʥʪʳ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʥʝʜʦʩʪʫʧʥʳ. ʕʪʘ ʧʨʦʙʣʝʤʘ ʦʩʚʝʱʝʥʘ ʚ ʨʘʙʦʪʝ ʧʨʦʬʝʩʩʦʨʘ ʋʥʠʚʝʨʩʠʪʝʪʘ ɹʨʠʪʘʥʩʢʦʡ ʂʦʣʫʤʙʠʠ 

ɺʠʢʪʦʨʠʠ ʃʝʤʴʝ [13]. ʆʥʘ ʘʥʘʣʠʟʠʨʫʝʪ ʦʧʳʪ ʥʳʥʝ ʟʘʤʦʨʦʞʝʥʥʦʛʦ ʧʨʦʝʢʪʘ ʢʦʤʧʘʥʠʠ Factom ʧʦ 

ʨʝʛʠʩʪʨʘʮʠʠ ʠʤʫʱʝʩʪʚʝʥʥʳʭ ʧʨʘʚ ʚ ɻʦʥʜʫʨʘʩʝ ʠ ʧʨʝʜʫʧʨʝʞʜʘʝʪ ʦʙ ʦʧʘʩʥʦʩʪʠ ʯʨʝʟʤʝʨʥʦʛʦ 

ʜʦʚʝʨʠʷ ʢ ʮʠʬʨʦʚʳʤ ʪʝʭʥʦʣʦʛʠʷʤ. ʉ ʝʝ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʪʝʭʥʦʣʦʛʠʷ ʙʣʦʢʯʝʡʥ ʧʦʣʝʟʥʘ ʜʣʷ 

ʦʪʩʣʝʞʠʚʘʥʠʷ ʪʨʘʥʟʘʢʮʠʡ, ʦʜʥʘʢʦ çʤʦʞʝʪ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʘʪʴʩʷ ʥʘ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠè. 

ʌʘʢʪʠʯʝʩʢʠ ʧʨʦʙʣʝʤʘ ʩʚʦʜʠʪʩʷ ʚʩʝ ʢ ʪʦʤʫ ʞʝ ʠʟʚʝʯʥʦʤʫ ʚʦʧʨʦʩʫ ʦ ʙʣʘʛʦʥʘʜʝʞʥʦʩʪʠ ʠ 

ʧʦʩʨʝʜʥʠʯʝʩʪʚʝ, ʢʦʪʦʨʦʛʦ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʥʝʚʦʟʤʦʞʥʦ ʧʦʣʥʦʩʪʴʶ ʠʟʙʝʞʘʪʴ. ʄʦʞʥʦ ʣʠ ʚʝʨʠʪʴ 

ʪʦʤʫ, ʢʪʦ ʟʘʷʚʣʷʝʪ ʧʨʘʚʘ ʩʦʙʩʪʚʝʥʥʠʢʘ ʥʘ ʞʠʣʴʝ? ʂʦʤʫ ʚ ʧʨʠʥʮʠʧʝ ʤʦʞʥʦ ʚʝʨʠʪʴ ʚ ʵʪʠʭ ʩʣʫʯʘʷʭ? 
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ʕʪʦ çʚʥʝʩʝʪʝʚʘʷè ʧʨʦʙʣʝʤʘ, ʩʚʷʟʘʥʥʘʷ ʥʝ ʩ ʭʝʰʠʨʦʚʘʥʠʝʤ ʜʘʥʥʳʭ ʚ ʙʣʦʢʯʝʡʥʝ, ʘ ʩ 

ʩʦʤʥʠʪʝʣʴʥʦʩʪʴʶ ʠʩʪʦʯʥʠʢʘ ʠʥʬʦʨʤʘʮʠʠ. 

ɺʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʪʨʝʪʴʝʛʦ ʤʠʨʘ ʙʶʨʦʢʨʘʪʠʯʝʩʢʠʡ ʭʘʦʩ ʜʣʠʪʩʷ ʚʝʢʘʤʠ, ʧʦʵʪʦʤʫ ʝʩʪʴ ʚʩʝ 

ʦʩʥʦʚʘʥʠʷ ʦʧʘʩʘʪʴʩʷ, ʯʪʦ ʚʥʝʩʝʥʠʝ ʣʦʞʥʳʭ ʜʘʥʥʳʭ ʚ ʙʣʦʢʯʝʡʥ-ʨʝʝʩʪʨ ʟʘʢʨʝʧʠʪ ʧʨʘʚʘ ʙʦʛʘʪʳʭ 

ʢʦʨʨʫʧʮʠʦʥʝʨʦʚ ʠ ʦʢʦʥʯʘʪʝʣʴʥʦ ʦʙʝʟʜʦʣʠʪ ʨʷʜʦʚʳʭ ʛʨʘʞʜʘʥ. ɹʠʪʚʘ ʟʘ ʯʝʩʪʥʦʩʪʴ ʠ ʧʨʦʟʨʘʯʥʦʩʪʴ 

ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʢʦʥʬʣʠʢʪʘʤ, ʥʘʩʠʣʠʶ, ʟʘʧʫʛʠʚʘʥʠʶ ʠ ʚʦʦʙʱʝ ʦʢʘʟʘʪʴʩʷ ʥʘ ʨʫʢʫ ʧʨʝʩʪʫʧʥʠʢʘʤ. 

ɺ ʙʝʜʥʝʡʰʠʭ ʢʚʘʨʪʘʣʘʭ ʧʨʘʚʦ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʧʦ ʦʙʳʢʥʦʚʝʥʠʶ ʦʧʨʝʜʝʣʷʶʪ ʤʝʩʪʥʳʝ 

ʢʨʠʤʠʥʘʣʴʥʳʝ ʛʨʫʧʧʠʨʦʚʢʠ. ʍʦʪʠʤ ʣʠ ʤʳ, ʯʪʦʙʳ ʙʣʦʢʯʝʡʥ ʫʚʝʢʦʚʝʯʠʣ ʠʭ ʢʘʨʪʠʥʫ ʤʠʨʘ? 

ʊʝʤ ʥʝ ʤʝʥʝʝ ʫʣʫʯʰʝʥʥʘʷ ʩʠʩʪʝʤʘ ʦʪʯʝʪʥʦʩʪʠ ʠ ʘʫʜʠʪʘ, ʢʦʪʦʨʫʶ ʦʙʝʱʘʝʪ ʥʘʤ ʥʦʚʘʷ 

ʪʝʭʥʦʣʦʛʠʷ, ʩʘʤʘ ʧʦ ʩʝʙʝ ʤʦʞʝʪ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʟʘʢʦʥʦʧʦʩʣʫʰʥʦʩʪʴ. ɹʣʦʢʯʝʡʥ, ʢʦʥʝʯʥʦ, ʥʝ 

ʦʪʦʙʨʘʟʠʪ ʜʘʯʫ ʚʟʷʪʢʠ ʥʘʣʠʯʥʳʤʠ, ʥʦ ʥʝʦʧʨʦʚʝʨʞʠʤʳʤ ʦʙʨʘʟʦʤ ʟʘʬʠʢʩʠʨʫʝʪ ʤʘʥʠʧʫʣʷʮʠʠ 

ʩ ʨʝʝʩʪʨʦʤ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʫʣʠʢʠ ʧʨʦʪʠʚ ʧʨʦʜʘʞʥʳʭ ʯʠʥʦʚʥʠʢʦʚ. 

ʂʘʞʜʳʡ ʵʪʘʧ ʚ ʠʩʪʦʨʠʠ ʞʠʣʠʱʥʦʛʦ ʦʙʲʝʢʪʘ ð ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʦ, ʧʝʨʝʛʦʚʦʨʳ ʩ ʚʣʘʜʝʣʴʮʘʤʠ 

ʩʦʩʝʜʥʠʭ ʫʯʘʩʪʢʦʚ, ʧʦʜʧʠʩʘʥʠʝ ʘʢʪʘ ʢʫʧʣʠ-ʧʨʦʜʘʞʠ ʠ ʪ. ʧ. ð ʤʦʞʥʦ ʙʫʜʝʪ ʦʪʦʙʨʘʟʠʪʴ 

ʚ ʙʣʦʢʯʝʡʥ-ʨʝʝʩʪʨʝ. ʉʪʦʣʴ ʧʦʜʨʦʙʥʘʷ ʟʘʧʠʩʴ ð ʤʦʱʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ 

ʟʘʢʦʥʥʦʛʦ ʧʨʘʚʘ, ʯʝʛʦ ʥʝʣʴʟʷ ʩʢʘʟʘʪʴ ʦ ʧʨʠʚʳʯʥʳʭ ʥʘʤ ʨʝʝʩʪʨʘʭ. ʀʭ ʤʦʞʥʦ ʬʘʣʴʩʠʬʠʮʠʨʦʚʘʪʴ, 

ʯʪʦʙʳ ʩʢʨʳʪʴ ʩʣʝʜʳ ʤʦʰʝʥʥʠʯʝʩʪʚʘ. ʂʘʢ ʧʨʘʚʠʣʦ, ʣʶʜʠ ʚʝʜʫʪ ʩʝʙʷ ʙʦʣʝʝ ʟʘʢʦʥʦʧʦʩʣʫʰʥʦ ʠ 

ʦʩʤʦʪʨʠʪʝʣʴʥʦ, ʝʩʣʠ ʟʥʘʶʪ, ʯʪʦ ʢʘʞʜʳʡ ʠʭ ʰʘʛ ʤʦʞʥʦ ʧʨʦʩʣʝʜʠʪʴ. 

ʕʨʥʘʥʜʦ ʜʝ ʉʦʪʦ ʧʦʣʘʛʘʝʪ, ʯʪʦ ʥʝʣʴʟʷ ʧʘʩʦʚʘʪʴ ʧʝʨʝʜ ʩʦʮʠʘʣʴʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ, ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʧʨʠ ʟʘʧʠʩʠ ʠʤʫʱʝʩʪʚʝʥʥʳʭ ʧʨʘʚ. ʆʙʱʝʩʪʚʝʥʥʳʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʚʳʛʦʜʳ 

ʦʪ ʥʘʣʠʯʠʷ ʜʦʩʪʦʚʝʨʥʳʭ ʩʚʠʜʝʪʝʣʴʩʪʚ ʟʥʘʯʠʪʝʣʴʥʦ ʧʝʨʝʚʝʰʠʚʘʶʪ ʨʠʩʢ ʣʝʛʠʪʠʤʠʟʘʮʠʠ ʜʘʚʥʠʭ 

ʥʘʨʫʰʝʥʠʡ. ʂ ʪʦʤʫ ʞʝ ʢʫʣʴʪʫʨʥʘʷ ʪʨʘʜʠʮʠʷ ʩʦʦʙʱʝʩʪʚʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʢʣʶʯʘʝʪ ʠ ʟʥʘʥʠʝ ʦʙ 

ʠʤʫʱʝʩʪʚʝ ʝʛʦ ʯʣʝʥʦʚ. ʕʪʦ ʟʥʘʥʠʝ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʤʦʞʥʦ ʢʦʥʚʝʨʪʠʨʦʚʘʪʴ ʚ ʥʘʜʝʞʥʳʝ 

ʮʠʬʨʦʚʳʝ ʜʘʥʥʳʝ. 

ɼʞʫʣʠʫʩ ɸʢʠʥʝʤʠ, ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʤʝʜʠʘʣʘʙʦʨʘʪʦʨʠʠ ʄʘʩʩʘʯʫʩʝʪʩʢʦʛʦ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ, ʪʘʢʞʝ ʨʝʰʘʝʪ ʧʨʦʙʣʝʤʫ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʦʙʩʪʚʝʥʥʠʢʦʚ ʩ ʧʦʤʦʱʴʶ 

ʜʨʝʚʥʠʭ ʢʫʣʴʪʫʨʥʳʭ ʧʨʘʢʪʠʢ. ʆʥ ʧʨʦʩʠʪ ʜʝʨʝʚʝʥʩʢʠʭ ʩʪʘʨʝʡʰʠʥ ʂʘʤʝʨʫʥʘ ʠ ʉʝʥʝʛʘʣʘ 

ʦʧʨʝʜʝʣʠʪʴ, ʯʪʦ ʠ ʢʦʤʫ ʧʨʠʥʘʜʣʝʞʠʪ ʚ ʠʭ ʧʦʩʝʣʝʥʠʠ, ʘ ʟʘʪʝʤ ʟʘʥʦʩʠʪ ʜʘʥʥʳʝ ʚ ʮʠʬʨʦʚʦʡ ʨʝʝʩʪʨ 

(ʝʛʦ ʩʦʙʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ, ʘ ʥʝ ʥʘ ʦʩʥʦʚʝ ʙʣʦʢʯʝʡʥʘ). ʀʥʪʝʨʝʩʥʦ, ʯʪʦ ʢ ʢʘʞʜʦʡ ʟʘʧʠʩʠ 

ʧʨʠʣʘʛʘʝʪʩʷ ʨʝʡʪʠʥʛʦʚʘʷ ʰʢʘʣʘ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʜʦʙʨʦʩʦʚʝʩʪʥʦʩʪʴ ʩʪʘʨʝʡʰʠʥ. 

ɽʩʣʠ ʢʪʦ-ʪʦ ʠʟ ʥʠʭ ʦʙʤʘʥʦʤ ʧʨʠʧʠʰʝʪ ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ ʠʣʠ ʩʪʘʜʦ ʩʚʦʝʤʫ ʨʦʜʩʪʚʝʥʥʠʢʫ, 

ʧʦʩʪʨʘʜʘʚʰʘʷ ʩʪʦʨʦʥʘ ʤʦʞʝʪ ʚʳʨʘʟʠʪʴ ʧʨʦʪʝʩʪ ʩ ʧʦʤʦʱʴʶ ʨʝʡʪʠʥʛʘ [14]. ʇʦ ʩʣʦʚʘʤ ɸʢʠʥʝʤʠ, 

ʥʘʣʠʮʦ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ: ʩʪʘʨʝʡʰʠʥʳ ʩʪʨʝʤʷʪʩʷ ʧʦʚʳʩʠʪʴ ʘʚʪʦʨʠʪʝʪ ʚ ʛʣʘʟʘʭ ʦʙʱʠʥʳ, 

ʥʘʙʠʨʘʷ ʚʳʩʦʢʠʝ ʨʝʡʪʠʥʛʠ. 

ʅʝ ʪʦʣʴʢʦ ʟʝʤʣʷ 
ʈʘʟ ʫʞ ʤʳ ʫʧʦʤʷʥʫʣʠ ʦ ʧʨʦʝʢʪʝ ɼʞʫʣʠʫʩʘ ɸʢʠʥʝʤʠ, ʥʫʞʥʦ ʦʪʤʝʪʠʪʴ ʠ ʜʨʫʛʦʝ ʝʛʦ ʥʘʯʠʥʘʥʠʝ, 

ʢʦʪʦʨʦʝ ʦʧʠʨʘʝʪʩʷ ʥʘ ʚʝʩʴʤʘ ʰʠʨʦʢʦʝ ʧʦʥʠʤʘʥʠʝ ʧʨʘʚʘ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʥʝ ʩʚʦʜʠʤʦʝ ʢ ʦʜʥʦʤʫ 

ʣʠʰʴ ʚʣʘʜʝʥʠʶ ʟʝʤʣʝʡ ʠʣʠ ʞʠʣʠʱʝʤ. ʉʝʡʯʘʩ ɸʢʠʥʝʤʠ ʨʘʟʨʘʙʘʪʳʚʘʝʪ ʙʣʦʢʯʝʡʥ-ʨʝʝʩʪʨ ʜʣʷ ʫʯʝʪʘ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʚ ʩʪʨʘʥʘʭ ʪʨʝʪʴʝʛʦ ʤʠʨʘ, ʙʦʛʘʪʳʭ ʧʨʠʨʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ. 

ʇʠʣʦʪʥʳʡ ʧʨʦʝʢʪ ʨʘʟʚʦʨʘʯʠʚʘʝʪʩʷ ʥʘ ʦʩʪʨʦʚʝ ʄʘʚʨʠʢʠʡ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʩʪʨʘʥʳ. 

ɽʛʦ ʟʘʜʘʯʘ ð ʧʨʦʚʝʩʪʠ ʧʝʨʝʧʠʩʴ ʨʝʩʫʨʩʦʚ ʪʨʦʧʠʯʝʩʢʦʛʦ ʣʝʩʘ ʠ ʜʨʫʛʠʭ ʧʨʠʨʦʜʥʳʭ ʟʦʥ, ʘ ʟʘʪʝʤ 

ʟʘʥʝʩʪʠ ʠʭ ʚ ʙʣʦʢʯʝʡʥ ʢʘʢ ʩʦʙʩʪʚʝʥʥʦʩʪʴ ʤʝʩʪʥʳʭ ʩʦʦʙʱʝʩʪʚ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʥʘʩʝʣʝʥʠʶ ʩʪʨʘʥʳ 

ʫʚʝʨʝʥʥʝʝ ʦʪʩʪʘʠʚʘʪʴ ʩʚʦʠ ʧʨʘʚʘ ʚ ʧʨʦʪʠʚʦʩʪʦʷʥʠʠ ʩ ʠʥʦʩʪʨʘʥʥʳʤʠ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʤʠ ʠ 

ʢʦʩʤʝʪʦʣʦʛʠʯʝʩʢʠʤʠ ʢʦʤʧʘʥʠʷʤʠ, ʢʦʪʦʨʳʝ ʟʘʧʘʪʝʥʪʦʚʘʣʠ ʫʞʝ ʪʳʩʷʯʠ ʧʨʝʧʘʨʘʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ 

ʠʟ ʤʝʩʪʥʦʛʦ ʩʳʨʴʷ. ʇʨʦʝʢʪ ʧʦʢʘ ʥʘʭʦʜʠʪʩʷ ʚ ʥʘʯʘʣʴʥʦʡ ʩʪʘʜʠʠ, ʠ ʤʳ ʫʧʦʤʷʥʫʣʠ ʦ ʥʝʤ, ʪʦʣʴʢʦ 

ʯʪʦʙʳ ʧʦʢʘʟʘʪʴ, ʯʪʦ ʥʝʜʚʠʞʠʤʦʩʪʴ ð ʥʝ ʝʜʠʥʩʪʚʝʥʥʳʡ ʚʠʜ ʘʢʪʠʚʦʚ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʟʘʥʝʩʪʠ 

ʚ ʙʣʦʢʯʝʡʥ-ʨʝʝʩʪʨ. ʅʝ ʠʩʢʣʶʯʝʥʦ, ʯʪʦ ʜʨʫʛʠʝ ʘʢʪʠʚʳ ʦʪʦʙʨʘʟʠʪʴ ʜʘʞʝ ʣʝʛʯʝ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ 

ʤʝʥʴʰʝ ʩʚʷʟʘʥʳ ʩ ʧʦʣʠʪʠʢʦʡ, ʘ ʠʭ ʠʩʪʦʨʠʷ ʧʨʦʟʨʘʯʥʝʡ. 

ɺʩʝ ʯʘʱʝ ʚʝʜʫʪʩʷ ʨʘʟʛʦʚʦʨʳ ʦ ʩʦʟʜʘʥʠʠ ʙʣʦʢʯʝʡʥ-ʨʝʝʩʪʨʦʚ ʜʣʷ ʜʚʠʞʠʤʦʛʦ ʠʤʫʱʝʩʪʚʘ, 

ʥʘʧʨʠʤʝʨ ʘʚʪʦʤʦʙʠʣʝʡ, ʚʝʨʦʷʪʥʦ, ʩ ʧʦʤʦʱʴʶ ʩʠʛʥʘʣʦʚ ʩʦ ʚʩʪʨʦʝʥʥʳʭ RFID-ʯʠʧʦʚ, ʢʦʪʦʨʳʝ 

ʧʝʨʝʥʦʩʷʪ ʫʥʠʢʘʣʴʥʳʡ ʩʝʨʠʡʥʳʡ ʥʦʤʝʨ ʚ ʙʣʦʢʯʝʡʥ. ʊʘʢʠʝ ʨʝʝʩʪʨʳ ʤʦʞʥʦ ʩʦʟʜʘʪʴ ʚ ʧʫʥʢʪʘʭ 

ʧʨʦʜʘʞʠ ʠ ʥʝʤʝʜʣʝʥʥʦ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʢʨʝʜʠʪ ʧʦʜ ʟʘʣʦʛ ʘʢʪʠʚʘ, ʯʪʦ ʚʦ ʤʥʦʛʦ ʨʘʟ ʩʦʢʨʘʪʠʣʦ ʙʳ 

ʧʨʦʮʝʜʫʨʫ ʝʛʦ ʦʬʦʨʤʣʝʥʠʷ. 
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ɺ ʤʝʜʠʘʣʘʙʦʨʘʪʦʨʠʠ ʄʘʩʩʘʯʫʩʝʪʩʢʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʨʝʘʣʠʟʫʝʪʩʷ ʝʱʝ ʦʜʠʥ 

ʧʨʦʝʢʪ ʩ ʫʯʘʩʪʠʝʤ ʥʘʰʝʛʦ ʢʦʣʣʝʛʠ ʄʘʨʢʘ ɺʝʙʝʨʘ [15]. ɽʛʦ ʢʦʤʘʥʜʘ ʚ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ 

ʩ ʄʝʞʘʤʝʨʠʢʘʥʩʢʠʤ ʙʘʥʢʦʤ ʨʘʟʚʠʪʠʷ ʨʘʟʨʘʙʘʪʳʚʘʝʪ ʙʣʦʢʯʝʡʥ-ʧʣʘʪʬʦʨʤʫ ʜʣʷ ʦʪʢʨʳʪʦʛʦ 

ʧʫʙʣʠʯʥʦʛʦ ʨʝʝʩʪʨʘ, ʢʦʪʦʨʳʡ ʤʦʛ ʙʳ ʧʦʜʪʚʝʨʞʜʘʪʴ ʧʨʘʚʦ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ 

ʘʢʪʠʚʦʚ, ʪʘʢʠʝ ʢʘʢ ʪʦʚʘʨʳ, ʧʣʘʪʝʞʥʳʝ ʜʦʢʫʤʝʥʪʳ, ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ ʥʝʜʚʠʞʠʤʦʩʪʴ. ʇʠʣʦʪʥʘʷ 

ʚʝʨʩʠʷ ʨʝʝʩʪʨʘ ʜʦʣʞʥʘ ʧʨʝʜʦʩʪʘʚʠʪʴ ʤʘʣʦʠʤʫʱʠʤ ʬʝʨʤʝʨʘʤ ʚ ʩʪʨʘʥʘʭ ʪʨʝʪʴʝʛʦ ʤʠʨʘ ʥʝ-

ʦʧʨʦʚʝʨʞʠʤʦʝ ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʦ ʢʦʣʠʯʝʩʪʚʝ ʩʜʘʥʥʦʛʦ ʥʘ ʩʢʣʘʜ ʫʨʦʞʘʷ. ʉʢʣʘʜʩʢʘʷ ʢʚʠʪʘʥʮʠʷ ð 

ʦʜʠʥ ʠʟ ʛʣʘʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʚ ʩʬʝʨʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʦʨʛʦʚʣʠ, ʥʦ ʚ ʨʘʟʚʠʚʘʶʱʠʭʩʷ 

ʩʪʨʘʥʘʭ ʙʘʥʢʠ ʜʘʚʥʦ ʥʝ ʭʦʪʷʪ ʠʭ ʧʨʠʥʠʤʘʪʴ ʢʘʢ ʦʙʝʩʧʝʯʝʥʠʝ ʢʨʝʜʠʪʦʚ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ 

ʚʳʧʠʩʳʚʘʶʪʩʷ ʥʘ ʧʨʠʤʠʪʠʚʥʳʭ, ʥʝʟʘʱʠʱʝʥʥʳʭ ʦʪ ʧʦʜʜʝʣʢʠ ʙʣʘʥʢʘʭ, ʧʦʵʪʦʤʫ ʥʝʪ ʫʚʝʨʝʥʥʦʩʪʠ 

ʚ ʪʦʤ, ʯʪʦ ʧʦʜ ʪʦʪ ʞʝ ʩʘʤʳʡ ʜʦʢʫʤʝʥʪ ʫʞʝ ʥʝ ʚʟʷʪ ʜʨʫʛʦʡ ʟʘʝʤ. ɹʣʦʢʯʝʡʥ-ʨʝʝʩʪʨ ʤʦʞʝʪ 

ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʚʳʜʘʯʫ ʥʘ ʢʘʞʜʫʶ ʩʜʘʥʥʫʶ ʧʘʨʪʠʶ ʫʨʦʞʘʷ ʚʩʝʛʦ ʦʜʥʦʡ ʢʚʠʪʘʥʮʠʠ ʠ ʬʠʢʩʠʨʦʚʘʪʴ 

ʚʩʝ ʧʦʣʫʯʝʥʥʳʝ ʟʘʡʤʳ. ʊʝʭʥʦʣʦʛʠʷ ʙʣʦʢʯʝʡʥ ʧʨʝʜʦʪʚʨʘʪʠʪ ʜʚʦʡʥʦʝ ʨʘʩʭʦʜʦʚʘʥʠʝ ʠ ʚ ʵʪʦʤ 

ʩʣʫʯʘʝ. 

ɺ ʩʬʝʨʝ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʝʪʠʢʠ ʢʦʤʘʥʜʘ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʄʘʡʢʣʘ ʂʝʡʩʠ ʠʩʩʣʝʜʫʝʪ ʢʦʥʮʝʧʪ, 

ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʠʪ ʧʨʘʚʘ ʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʝʡ ʚ ʣʦʢʘʣʴʥʦʡ ʤʠʢʨʦʩʝʪʠ. ʕʪʦ ʦʙʣʝʛʯʠʪ 

ʟʘʜʘʯʫ ʩʘʤʦʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʚʥʝʩʝʪʝʚʳʭ ʩʦʦʙʱʝʩʪʚ, ʫ ʢʦʪʦʨʳʭ ʩʝʡʯʘʩ ʥʝʪ ʚʥʷʪʥʦʛʦ 

ʶʨʠʜʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ ʠ ʤʝʭʘʥʠʟʤʦʚ ʧʨʘʚʦʦʙʣʘʜʘʥʠʷ. ɺ ʢʦʤʘʥʜʫ ʚʭʦʜʷʪ ʨʘʟʨʘʙʦʪʯʠʢʠ ʩʪʘʨʪʘʧʘ 

Filament, ʬʦʥʜʦʚʦʡ ʙʠʨʞʠ Nasdaq ʠ ʢʦʤʧʘʥʠʠ IDEO. ʀʤ ʫʞʝ ʫʜʘʣʦʩʴ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʜʘʥʥʳʝ 

çʫʤʥʦʛʦè ʵʣʝʢʪʨʦʩʯʝʪʯʠʢʘ ʩ ʙʣʦʢʯʝʡʥ-ʩʠʩʪʝʤʦʡ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʜʦʢʘʟʘʪʴ, ʯʪʦ ʦʧʨʝʜʝʣʝʥʥʘʷ 

ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʘʥʝʣʴ ʧʨʦʠʟʚʝʣʘ ʠ ʥʘʧʨʘʚʠʣʘ ʚ ʩʝʪʴ ʪʦʯʥʦ ʫʩʪʘʥʦʚʣʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ. ʀʟʤʝʨʝʥʥʳʡ ʠ ʧʦʜʪʚʝʨʞʜʝʥʥʳʡ ʧʦʪʦʢ ʵʥʝʨʛʠʠ ʤʦʞʥʦ ʦʪʦʙʨʘʟʠʪʴ ʢʘʢ ʩʚʦʝʛʦ 

ʨʦʜʘ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʩʝʨʪʠʬʠʢʘʪ, ʢʦʪʦʨʳʡ ʟʘʪʝʤ ʤʦʞʥʦ ʧʨʦʜʘʪʴ ʠʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ 

ʦʙʝʩʧʝʯʝʥʠʝ. ɽʩʣʠ ʧʦʜʢʣʶʯʠʪʴ ʫʩʪʨʦʡʩʪʚʦ ʚʨʦʜʝ ʩʯʝʪʯʠʢʘ Filament ʢ ʵʣʝʢʪʨʦʥʥʦʡ ʧʣʘʪʝʞʥʦʡ 

ʩʠʩʪʝʤʝ ʠ ʩʤʘʨʪ-ʢʦʥʪʨʘʢʪʫ ʠ ʜʦʙʘʚʠʪʴ ʢ ʩʠʩʪʝʤʝ ʧʝʨʝʢʣʶʯʘʪʝʣʴ, ʨʝʛʫʣʠʨʫʶʱʠʡ ʜʦʩʪʫʧ 

ʢ ʵʥʝʨʛʠʠ, ʧʦʣʫʯʠʪʩʷ ʥʝʢʠʡ ʚʠʜ çʫʤʥʦʡè ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʫʧʨʘʚʣʷʪʴ ʢʦʪʦʨʳʤ ʤʦʞʥʦ 

ʜʠʩʪʘʥʮʠʦʥʥʦ. ɽʩʣʠ ʩʠʩʪʝʤʘ ʦʙʥʘʨʫʞʠʚʘʝʪ, ʯʪʦ ʧʣʘʪʝʞʠ ʚ ʢʨʠʧʪʦʚʘʣʶʪʝ ʧʨʝʢʨʘʪʠʣʠʩʴ, 

ʩʤʘʨʪ-ʢʦʥʪʨʘʢʪ ʙʣʦʢʠʨʫʝʪ ʜʦʩʪʫʧ ʢ ʵʥʝʨʛʠʠ, ʧʦʢʘ ʦʧʣʘʪʘ ʥʝ ʚʦʟʦʙʥʦʚʠʪʩʷ, ʣʠʙʦ ʧʝʨʝʥʘʧʨʘʚʠʪ 

ʵʥʝʨʛʠʶ ʚ ʭʨʘʥʠʣʠʱʝ ʠʣʠ ʣʶʙʫʶ ʜʨʫʛʫʶ ʯʘʩʪʴ ʩʠʩʪʝʤʳ, ʚ ʢʦʪʦʨʦʡ ʧʣʘʪʝʞʠ ʧʨʦʠʟʚʦʜʷʪʩʷ 

ʙʝʩʧʝʨʝʙʦʡʥʦ. ʕʪʦ ʧʦʪʝʥʮʠʘʣʴʥʦ ʤʦʞʝʪ ʚ ʢʦʨʥʝ ʠʟʤʝʥʠʪʴ ʚʩʝ ʥʳʥʝʰʥʠʝ ʧʨʠʥʮʠʧʳ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ. 

ʈʘʟʫʤʝʝʪʩʷ, ʫʩʣʦʚʠʷ ʪʘʢʦʛʦ ʩʦʛʣʘʰʝʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʩʧʨʘʚʝʜʣʠʚʳ ʜʣʷ ʚʩʝʭ ʩʪʦʨʦʥ. (ʋʞʝ 

ʩʝʛʦʜʥʷ ʦʙʩʫʞʜʘʶʪʩʷ ʚʦʧʨʦʩʳ ʵʪʠʢʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʦʜʦʙʥʳʭ 

ʩʘʤʦʚʳʢʣʶʯʘʶʱʠʭʩʷ ʩʠʩʪʝʤ ʜʣʷ ʘʚʪʦʢʨʝʜʠʪʦʚ ʚ ʉʐɸ.) ʈʘʟʫʤʥʦ ʣʠ ʜʦʚʝʨʷʪʴ ʢʦʥʪʨʦʣʴ ʥʘʜ 

ʵʥʝʨʛʦʩʝʪʴʶ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʤʫ ʘʣʛʦʨʠʪʤʫ? ʆʜʥʘʢʦ ʝʩʣʠ ʚʩʝ ʩʪʦʨʦʥʳ ʩʦʛʣʘʩʷʪʩʷ ʩ ʫʩʣʦʚʠʷʤʠ 

ʢʦʥʪʨʘʢʪʘ ʠ ʧʨʠʟʥʘʶʪ, ʯʪʦ ʙʝʩʧʨʠʩʪʨʘʩʪʥʳʡ ʙʣʦʢʯʝʡʥ ʛʘʨʘʥʪʠʨʫʝʪ ʝʛʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ 

ʚʳʧʦʣʥʝʥʠʝ, ʵʪʘ ʤʦʜʝʣʴ ʩʤʦʞʝʪ ʟʘʤʝʥʠʪʴ ʧʨʠʚʳʯʥʫʶ ʥʝʩʦʚʝʨʰʝʥʥʫʶ ʩʠʩʪʝʤʫ ʠ ʟʥʘʯʠʪʝʣʴʥʦ 

ʧʦʥʠʟʠʪ ʨʘʩʮʝʥʢʠ ʚ ʩʬʝʨʝ ʵʥʝʨʛʝʪʠʢʠ. 

ʇʨʝʜʩʪʘʚʴʪʝ ʩʝʙʝ ʤʝʣʢʦʛʦ ʠʥʚʝʩʪʦʨʘ, ʩʢʘʞʝʤ ʵʢʦʣʦʛʠʯʝʩʢʠ ʩʦʟʥʘʪʝʣʴʥʦʛʦ ʧʝʥʩʠʦʥʝʨʘ 

ʠʟ ʰʪʘʪʘ ʆʨʝʛʦʥ, ʢʦʪʦʨʳʡ ʚʢʣʘʜʳʚʘʝʪ ʩʚʦʠ ʥʘʢʦʧʣʝʥʠʷ ʚ ʙʣʦʢʯʝʡʥ-ʧʨʦʝʢʪ, ʯʪʦʙʳ ʯʘʩʪʠʯʥʦ 

ʬʠʥʘʥʩʠʨʦʚʘʪʴ ʤʠʢʨʦʵʥʝʨʛʦʩʝʪʴ ʚ ʦʜʥʦʤ ʠʟ ʙʝʜʥʳʭ ʨʘʡʦʥʦʚ ʀʥʜʠʠ. ɼʦʣʶ ʚ ʵʪʦʤ ʧʨʦʝʢʪʝ ʤʦʞʥʦ 

ʧʨʦʜʘʪʴ ʜʨʫʛʠʤ ʠʥʚʝʩʪʦʨʘʤ, ʯʴʠ ʚʢʣʘʜʳ ʙʫʜʫʪ ʟʘʱʠʱʝʥʳ ʪʝʤ ʞʝ ʩʤʘʨʪ-ʢʦʥʪʨʘʢʪʦʤ. ʊʝʧʝʨʴ 

ʧʨʝʜʩʪʘʚʴʪʝ, ʯʪʦ ʙʫʜʝʪ, ʝʩʣʠ ʦʙʲʝʜʠʥʠʪʴ ʵʪʦʪ ʚʢʣʘʜ ʩ ʜʨʫʛʠʤʠ ʟʘʡʤʘʤʠ ʤʠʢʨʦʩʝʪʷʤ: ʦʪ ʤʝʩʪʥʳʭ 

ʙʘʥʢʦʚ, ʄʌʆ, ʢʨʝʜʠʪʥʳʭ ʢʦʦʧʝʨʘʪʠʚʦʚ ʠ ʧʨ., ʩʦʟʜʘʚ ʥʝʫʷʟʚʠʤʳʝ ʜʣʷ ʚʟʣʦʤʘ çʢʨʠʧʪʦʩʦʣʥʝʯʥʳʝè 

ʬʠʥʘʥʩʦʚʳʝ ʘʢʪʠʚʳ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʧʨʦʜʘʪʴ ʠʥʚʝʩʪʠʮʠʦʥʥʳʤ ʢʦʤʧʘʥʠʷʤ ʠ ʧʨʦʯʠʤ ʢʨʫʧʥʳʤ 

ʦʨʛʘʥʠʟʘʮʠʷʤ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʙʣʦʢʯʝʡʥ ʥʝʦʙʭʦʜʠʤ, ʧʦʩʢʦʣʴʢʫ ʦʥ ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʘʢʦʡ ʫʨʦʚʝʥʴ 

ʜʝʪʘʣʠʟʘʮʠʠ ʠ ʤʠʢʨʦʫʧʨʘʚʣʝʥʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʳʤʠ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ ʧʦʪʦʢʘʤʠ, ʢʘʢʦʡ 

ʬʠʟʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʝʥ ʚ ʥʝʮʠʬʨʦʚʦʤ ʤʠʨʝ, ʛʜʝ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʥʝʧʨʦʟʨʘʯʥʦʩʪʴ ʠ ʚʳʩʦʢʠʝ 

ʢʦʤʠʩʩʠʠ ʪʨʘʜʠʮʠʦʥʥʦʡ ʬʠʥʘʥʩʦʚʦʡ ʩʠʩʪʝʤʳ ʥʝ ʧʦʟʚʦʣʷʶʪ ʚʳʧʦʣʥʷʪʴ ʤʠʢʨʦʪʨʘʥʟʘʢʮʠʠ. 

ʆʜʥʘʢʦ ʧʨʠ ʥʘʣʠʯʠʠ ʩʝʪʠ ʢʦʤʧʴʶʪʝʨʦʚ ʩ ʙʣʦʢʯʝʡʥʦʤ ʚ ʨʦʣʠ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʤʝʥʝʜʞʝʨʘ, ʢʦʪʦʨʳʡ ʩʧʦʩʦʙʝʥ ʦʪʩʣʝʜʠʪʴ ʧʫʪʴ ʜʘʞʝ ʩʘʤʦʡ ʤʘʣʦʡ ʜʦʣʠ 

ʬʠʥʘʥʩʦʚʦʛʦ ʧʘʢʝʪʘ ʤʠʢʨʦʩʝʪʠ, ʤʦʞʥʦ ʟʘʜʫʤʘʪʴʩʷ ʦ ʢʦʤʧʣʝʢʩʥʦʡ ʩʠʩʪʝʤʝ ʤʠʢʨʦʠʥʚʝʩʪʠʮʠʡ. 

ʇʝʨʝʜ ʥʘʤʠ ʩʪʦʠʪ ʚʝʩʴʤʘ ʘʤʙʠʮʠʦʟʥʘʷ ʟʘʜʘʯʘ ð ʧʨʝʚʨʘʪʠʪʴ ʢʨʦʰʝʯʥʳʝ ʯʘʩʪʠʮʳ ʘʢʪʠʚʦʚ 

ʪʨʝʪʴʝʛʦ ʤʠʨʘ ʚ ʦʙʱʠʡ ʧʫʣ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʟʘʠʥʪʝʨʝʩʦʚʘʪʴ ʠʥʚʝʩʪʠʮʠʦʥʥʳʝ ʙʘʥʢʠ ʋʦʣʣ-ʩʪʨʠʪ. 

ɺ ʠʜʝʘʣʝ ʜʦʣʞʥʘ ʧʦʣʫʯʠʪʴʩʷ ʫʤʝʥʴʰʝʥʥʘʷ, ʥʦ ʙʦʣʝʝ ʥʘʜʝʞʥʘʷ ʠ ʩʪʘʙʠʣʴʥʘʷ ʚʝʨʩʠʷ ʨʳʥʢʘ 
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ʠʧʦʪʝʯʥʳʭ ʮʝʥʥʳʭ ʙʫʤʘʛ, ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʪʦʨʦʛʦ ʬʠʥʘʥʩʠʩʪʳ ʋʦʣʣ-ʩʪʨʠʪ ʩʦʟʜʘʣʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʝ ʙʦʥʜʳ ʠʟ ʙʦʣʴʰʦʛʦ ʬʦʥʜʘ ʞʠʣʠʱʥʳʭ ʢʨʝʜʠʪʦʚ. ʉʤʦʞʝʤ ʣʠ ʤʳ ʩʦʚʝʨʰʠʪʴ 

ʧʦʜʦʙʥʫʶ ʬʠʥʘʥʩʦʚʫʶ ʨʝʚʦʣʶʮʠʶ, ʯʪʦʙʳ ʧʦʜʜʝʨʞʘʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʧʦ ʚʩʝʤʫ ʤʠʨʫ? ʕʥʝʨʛʠʷ ð ʩʘʤʳʡ ʮʝʥʥʳʡ ʨʝʩʫʨʩ ʣʶʙʦʛʦ 

ʩʦʦʙʱʝʩʪʚʘ. ʏʪʦ ʝʩʣʠ ʤʳ ʨʘʟʨʘʙʦʪʘʝʤ ʘʣʛʦʨʠʪʤ ʩʧʨʘʚʝʜʣʠʚʦʛʦ ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʷ ʜʣʷ 

ʤʘʣʦʠʤʫʱʠʭ ʞʠʪʝʣʝʡ ʧʣʘʥʝʪʳ ʠ ʦʙʝʩʧʝʯʠʤ ʠʤ ʜʦʩʪʫʧ ʢ ʚʦʟʦʙʥʦʚʣʷʝʤʳʤ ʚʠʜʘʤ ʵʪʦʛʦ ʨʝʩʫʨʩʘ? 

ɺʦʟʤʦʞʥʦ, ʪʦʛʜʘ ʤʳ ʩʤʦʞʝʤ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʧʘʩʪʠ ʧʨʠʨʦʜʫ ʠ ʧʦʜʘʨʠʪʴ ʙʝʜʥʝʡʰʠʤ ʩʣʦʷʤ 

ʥʘʩʝʣʝʥʠʷ ʧʣʘʪʬʦʨʤʫ ʜʣʷ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʪ ʟʘʧʫʩʪʠʪʴ ʜʠʥʘʤʠʯʥʳʝ 

ʣʦʢʘʣʴʥʳʝ ʙʠʟʥʝʩ-ʧʨʦʝʢʪʳ. 

ɼʝʥʴʛʠ, ʢʦʪʦʨʳʝ ʜʦʩʪʫʧʥʳ ʚʩʝʤ 
ʅʘʜʝʞʜʳ ʥʘ ʬʠʥʘʥʩʦʚʫʶ ʠʥʢʣʶʟʠʶ ʩʪʨʘʥ ʪʨʝʪʴʝʛʦ ʤʠʨʘ ʚʦ ʤʥʦʛʦʤ ʧʨʦʠʩʪʝʢʘʶʪ ʠʟ 

ʩʪʨʝʤʠʪʝʣʴʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʤʦʙʠʣʴʥʳʭ ʪʝʣʝʬʦʥʦʚ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʤʦʙʠʣʴʥʳʭ ʧʣʘʪʝʞʥʳʭ 

ʩʠʩʪʝʤ. ʇʝʨʚʳʡ ʪʘʢʦʡ ʩʝʨʚʠʩ ʧʦʜ ʥʘʟʚʘʥʠʝʤ M-Pesa ʙʳʣ ʟʘʧʫʱʝʥ ʚ ʂʝʥʠʠ ʚ 2007 ʛʦʜʫ. ʉʝʡʯʘʩ 

ʤʦʙʠʣʴʥʳʝ ʧʣʘʪʝʞʠ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʬʦʨʤʝ ʜʦʩʪʫʧʥʳ ʞʠʪʝʣʷʤ 93 ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥ; ʫʞʝ 

ʨʘʙʦʪʘʝʪ 271 ʩʝʨʚʠʩ ʠ ʝʱʝ 101 ʛʦʪʦʚʠʪʩʷ ʢ ʟʘʧʫʩʢʫ [16]. ʅʦ ʤʥʦʛʠʝ ʠʟ ʥʠʭ ʣʠʰʴ ʩʢʦʣʴʟʷʪ ʧʦ 

ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʨʳʥʢʘ, ʘ ʩʪʘʪʠʩʪʠʢʘ ʫʢʘʟʳʚʘʝʪ ʥʘ ʙʦʣʝʝ ʛʣʫʙʠʥʥʫʶ ʧʨʦʙʣʝʤʫ. 

çʆʪ 60 ʜʦ 90 ʧʨʦʮʝʥʪʦʚ ʩʯʝʪʦʚ, ʦʪʢʨʳʪʳʭ ʢʣʠʝʥʪʘʤʠ ʤʦʙʠʣʴʥʳʭ ʙʘʥʢʦʚ, ʧʦʯʪʠ ʪʫʪ ʞʝ ʧʝʨʝʭʦʜʷʪ 

ʚ ñʩʧʷʱʝʝò ʩʦʩʪʦʷʥʠʝ ʙʝʟ ʝʜʠʥʦʡ ʪʨʘʥʟʘʢʮʠʠè, ð ʧʠʰʝʪ ʵʢʩʧʝʨʪ ʧʦ ʤʦʙʠʣʴʥʦʤʫ ʙʘʥʢʠʥʛʫ ʂʵʨʦʣ 

ʈʝʘʣʠʥʠ [17]. ʇʦʯʝʤʫ? ʇʦʪʦʤʫ ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʪʘʢʠʭ ʩʠʩʪʝʤ ʦʧʠʨʘʶʪʩʷ ʥʘ ʪʨʘʜʠʮʠʦʥʥʫʶ 

ʙʘʥʢʦʚʩʢʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʘ ʦʨʛʘʥʠʟʘʮʠʠ, ʢʦʪʦʨʳʝ ʠʤʠ ʫʧʨʘʚʣʷʶʪ, ʧʣʦʭʦ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʝʙʝ 

ʥʫʞʜʳ ʢʣʠʝʥʪʦʚ, ʥʝ ʦʭʚʘʯʝʥʥʳʭ ʙʘʥʢʦʚʩʢʠʤ ʦʙʩʣʫʞʠʚʘʥʠʝʤ. ʄʥʦʛʠʭ ʢʣʠʝʥʪʦʚ ʪʨʝʙʦʚʘʥʠʷ 

ʙʘʥʢʘ ʩʪʘʚʷʪ ʚ ʪʫʧʠʢ. ɺʦʟʥʠʢʘʝʪ ʢʦʥʬʣʠʢʪ ʤʝʞʜʫ ʪʝʤʠ, ʢʪʦ ʞʘʞʜʝʪ ʣʶʙʦʡ ʮʝʥʦʡ ʧʨʠʦʙʱʠʪʴʩʷ 

ʢ ʩʬʝʨʝ ʙʘʥʢʦʚʩʢʠʭ ʫʩʣʫʛ, ʠ ʪʝʤʠ, ʢʪʦ ʦʪʢʘʟʳʚʘʝʪʩʷ ʧʨʝʜʦʩʪʘʚʠʪʴ ʪʘʢʫʶ ʚʦʟʤʦʞʥʦʩʪʴ. ʏʘʱʝ 

ʚʩʝʛʦ ʠʩʪʦʯʥʠʢ ʧʨʦʙʣʝʤʳ ð ʩʘʤʠ ʙʘʥʢʠ ʠʣʠ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʠʭ ʨʝʛʫʣʷʪʦʨʥʘʷ ʩʠʩʪʝʤʘ ʠ ʤʦʜʝʣʴ 

ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ. ʄʦʞʝʪ ʙʳʪʴ, ʨʦʩʪ ʯʠʩʣʘ ʙʘʥʢʦʚʩʢʠʭ ʢʣʠʝʥʪʦʚ ʠ ʥʝ ʥʫʞʥʦ ʜʝʣʘʪʴ ʛʣʘʚʥʦʡ 

ʮʝʣʴʶ? 

ʉʣʦʞʥʝʝ ʚʩʝʛʦ ʦʢʘʟʘʣʦʩʴ ʨʘʩʰʠʨʠʪʴ ʧʨʦʛʨʘʤʤʳ ʤʦʙʠʣʴʥʦʛʦ ʢʨʝʜʠʪʦʚʘʥʠʷ, ʠ ʟʜʝʩʴ ʦʩʥʦʚʥʳʤ 

ʧʨʝʧʷʪʩʪʚʠʝʤ ʪʦʞʝ ʩʪʘʣʘ ʙʘʥʢʦʚʩʢʘʷ ʧʘʨʘʜʠʛʤʘ. ʂʦʛʜʘ ʨʝʯʴ ʟʘʭʦʜʠʪ ʦ ʟʘʡʤʘʭ, ʤʦʙʠʣʴʥʳʝ 

ʧʣʘʪʝʞʥʳʝ ʩʠʩʪʝʤʳ ʚʨʦʜʝ M-Pesa, ʢʦʪʦʨʳʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʳʥʫʞʜʝʥʳ ʦʧʠʨʘʪʴʩʷ ʥʘ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʬʠʥʘʥʩʦʚʳʝ ʠʥʩʪʠʪʫʪʳ, ʚʦʟʚʨʘʱʘʶʪʩʷ ʢ ʪʨʘʜʠʮʠʦʥʥʳʤ ʤʦʜʝʣʷʤ ʠ ʧʘʨʘʤʝʪʨʘʤ 

ʦʜʦʙʨʝʥʠʷ ʢʨʝʜʠʪʦʚ. ʇʦʵʪʦʤʫ ʩʣʘʙʦ ʨʘʟʨʘʙʦʪʘʥʥʳʝ, ʩʫʙʲʝʢʪʠʚʥʳʝ ʤʝʭʘʥʠʟʤʳ ʧʦʜʪʚʝʨʞʜʝʥʠʷ 

ʣʠʯʥʳʭ ʜʘʥʥʳʭ ʠ ʧʣʘʪʝʞʝʩʧʦʩʦʙʥʦʩʪʠ ʚʥʦʚʴ ʩʪʘʥʦʚʷʪʩʷ ʥʝʧʨʝʦʜʦʣʠʤʦʡ ʧʨʝʛʨʘʜʦʡ, ʦʩʦʙʝʥʥʦ 

ʝʩʣʠ ʫʯʝʩʪʴ, ʯʪʦ ʢʨʫʧʥʳʝ ʦʧʝʨʘʪʦʨʳ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ ʠʩʧʦʣʴʟʫʶʪ ʩʚʦʝ ʧʨʠʚʠʣʝʛʠʨʦʚʘʥʥʦʝ 

ʧʦʣʦʞʝʥʠʝ ʧʦʩʨʝʜʥʠʢʘ, ʯʪʦʙʳ ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʚʳʩʠʪʴ ʮʝʥʳ ʥʘ ʫʩʣʫʛʠ. ɺʝʜʫʱʠʝ ʦʧʝʨʘʪʦʨʳ, 

ʚʢʣʶʯʘʷ ʢʝʥʠʡʩʢʫʶ ʢʦʤʧʘʥʠʶ Safaricom, ʥʝ ʩʪʨʝʤʷʪʩʷ ʢ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʩʚʦʠʭ ʩʠʩʪʝʤ ʩ ʜʨʫʛʠʤʠ 

ʧʨʦʚʘʡʜʝʨʘʤʠ. ʇʦʵʪʦʤʫ ʤʝʞʩʝʪʝʚʳʝ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʪʨʘʥʟʘʢʮʠʠ ʧʨʠʭʦʜʠʪʩʷ ʧʨʦʚʦʜʠʪʴ ʯʝʨʝʟ 

ʘʬʨʠʢʘʥʩʢʫʶ ʙʘʥʢʦʚʩʢʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ð ʤʘʣʦʵʬʬʝʢʪʠʚʥʫʶ, ʛʨʦʤʦʟʜʢʫʶ ʠ ʜʦʨʦʛʫʶ. ʕʪʠ 

ʣʦʢʘʣʴʥʳʝ ʧʣʘʪʝʞʥʳʝ ʩʠʩʪʝʤʳ ʥʠʯʫʪʴ ʥʝ ʧʦʭʦʞʠ ʥʘ ʦʪʢʨʳʪʳʝ, ʦʙʱʝʜʦʩʪʫʧʥʳʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ 

ʧʣʘʪʬʦʨʤʳ, ʦ ʢʦʪʦʨʳʭ ʤʝʯʪʘʶʪ ʧʦʢʣʦʥʥʠʢʠ ʙʣʦʢʯʝʡʥʘ ʠ ʙʠʪʢʦʠʥʘ. ɼʘ, ʦʥʠ ʥʝʩʢʦʣʴʢʦ ʦʙʣʝʛʯʠʣʠ 

ʤʘʣʦʠʤʫʱʠʤ ʞʠʪʝʣʷʤ ʧʨʦʮʝʩʩ ʧʝʨʝʚʦʜʘ ʜʝʥʝʛ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʚ ʨʘʤʢʘʭ ʤʝʩʪʥʦʡ ʤʦʙʠʣʴʥʦʡ 

ʩʝʪʠ, ʥʦ ʥʳʥʝʰʥʷʷ ʤʦʜʝʣʴ ʙʘʥʢʦʚʩʢʦʡ ʩʠʩʪʝʤʳ ʧʦ-ʧʨʝʞʥʝʤʫ ʠʤ ʥʝʜʦʩʪʫʧʥʘ, ʦʩʦʙʝʥʥʦ ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʣʫʯʠʪʴ ʢʨʝʜʠʪ (ʧʦʨʦʡ ʝʜʠʥʩʪʚʝʥʥʳʡ ʚʳʭʦʜ ʚ ʢʨʠʟʠʩʥʦʡ ʩʠʪʫʘʮʠʠ). ɹʫʜʫʯʠ ʥʝ 

ʚ ʩʦʩʪʦʷʥʠʠ ʧʦʜʪʚʝʨʜʠʪʴ, ʢʪʦ ʦʥʠ, ʯʝʤ ʟʘʥʠʤʘʶʪʩʷ ʠ ʯʝʤ ʚʣʘʜʝʶʪ, ʞʠʪʝʣʠ ʙʝʜʥʝʡʰʠʭ ʨʘʡʦʥʦʚ 

ʤʠʨʘ ʦʩʪʘʶʪʩʷ ʟʘʣʦʞʥʠʢʘʤʠ ʬʠʥʘʥʩʦʚʳʭ ʘʢʫʣ, ʢʦʪʦʨʳʝ ʚʩʝʤʠ ʩʠʣʘʤʠ ʫʜʝʨʞʠʚʘʶʪ ʠʭ ʟʘ ʯʝʨʪʦʡ 

ʙʝʜʥʦʩʪʠ. 

ɽʩʣʠ ʙʳ ʚ ʰʠʨʦʢʦʤ ʜʦʩʪʫʧʝ ʠʤʝʣʠʩʴ ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʢʨʠʧʪʦʚʘʣʶʪʳ ʚʨʦʜʝ ʙʠʪʢʦʠʥʘ, ʢʦʪʦʨʳʝ 

ʥʝ ʪʨʝʙʫʶʪ ʥʠʢʘʢʠʭ ʜʦʢʫʤʝʥʪʦʚ ʠ ʣʠʯʥʳʭ ʜʘʥʥʳʭ, ʤʘʣʦʠʤʫʱʠʤ ʙʳʣʦ ʙʳ ʣʝʛʯʝ ʚʳʨʚʘʪʴʩʷ 

ʠʟ ʢʘʙʘʣʳ ʙʘʥʢʦʚ ʠ ʤʦʙʠʣʴʥʳʭ ʦʧʝʨʘʪʦʨʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʫ ʠʥʥʦʚʘʪʦʨʦʚ ʧʦʷʚʠʣʩʷ ʙʳ ʩʪʠʤʫʣ 

ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʥʦʚʳʝ ʙʣʦʢʯʝʡʥ-ʩʝʨʚʠʩʳ, ʚʢʣʶʯʘʷ ʢʨʝʜʠʪʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʣʠ ʙʳ 

ʙʝʜʥʝʡʰʠʤ ʩʣʦʷʤ ʥʘʩʝʣʝʥʠʷ. 

ɺ ʤʠʨʝ ʚʳʩʦʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʫʞʝ ʜʦʚʦʣʴʥʦ ʜʘʚʥʦ ʦʙʩʫʞʜʘʶʪʩʷ ʩʧʦʩʦʙʳ ʧʦʜʜʝʨʞʢʠ ʪʝʭ, ʢʪʦ 

ʣʠʰʝʥ ʜʦʩʪʫʧʘ ʢ ʬʠʥʘʥʩʦʚʳʤ ʫʩʣʫʛʘʤ (ʠʣʠ ʚʦʦʙʱʝ ʦʪʨʝʟʘʥ ʦʪ ʤʠʨʘ ʚʳʩʦʢʠʭ ʪʝʭʥʦʣʦʛʠʡ). ʂ 

ʩʦʞʘʣʝʥʠʶ, ʯʝʨʝʟ ʜʝʚʷʪʴ ʣʝʪ ʧʦʩʣʝ ʠʟʦʙʨʝʪʝʥʠʷ ʢʨʠʧʪʦʚʘʣʶʪʳ ʫʨʦʚʝʥʴ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʘ 

ʧʨʝʜʝʣʘʤʠ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʝʢʪʦʨʘ ʜʦʚʦʣʴʥʦ ʥʠʟʦʢ. ʆʪʯʘʩʪʠ ʧʦʪʦʤʫ, ʯʪʦ ʚ ʛʣʘʟʘʭ ʰʠʨʦʢʦʡ 
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ʧʫʙʣʠʢʠ ʢʨʠʧʪʦʚʘʣʶʪʘ ʜʦ ʩʠʭ ʧʦʨ ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩ ʧʨʝʩʪʫʧʥʳʤʠ ʤʘʭʠʥʘʮʠʷʤʠ. ɽʝ ʨʝʧʫʪʘʮʠʷ 

ʝʱʝ ʩʠʣʴʥʝʝ ʧʦʩʪʨʘʜʘʣʘ ʚ 2017 ʛʦʜʫ, ʢʦʛʜʘ ʩʦʟʜʘʪʝʣʠ ʚʠʨʫʩʘ WannaCry ʚʟʣʦʤʘʣʠ ʢʦʤʧʴʶʪʝʨʥʳʝ 

ʩʠʩʪʝʤʳ ʙʦʣʴʥʠʮ ʠ ʧʨʦʯʠʭ ʦʙʱʝʩʪʚʝʥʥʳʭ ʟʘʚʝʜʝʥʠʡ, ʟʘʰʠʬʨʦʚʘʣʠ ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʝ ʬʘʡʣʳ ʠ 

ʧʦʪʨʝʙʦʚʘʣʠ ʚʳʢʫʧ ʚ ʙʠʪʢʦʠʥʘʭ. (ɺ ʦʪʚʝʪ ʥʘ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʨʠʟʳʚʳ ʟʘʧʨʝʪʠʪʴ ʙʠʪʢʦʠʥ, 

ʢʦʪʦʨʳʝ ʟʘʢʦʥʦʤʝʨʥʦ ʧʦʩʣʝʜʦʚʘʣʠ ʟʘ ʵʪʦʡ ʘʪʘʢʦʡ, ʤʳ ʭʦʪʝʣʠ ʙʳ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʙʳʢʥʦʚʝʥʥʳʝ 

ʢʫʧʶʨʳ ʛʦʨʘʟʜʦ ʯʘʱʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʨʝʩʪʫʧʥʳʭ ʤʘʭʠʥʘʮʠʡ ʠ ʦʪʤʳʚʘʥʠʷ ʜʝʥʝʛ, ʧʨʠʯʝʤ 

ʠʭ ʧʫʪʴ ʦʪʩʣʝʜʠʪʴ ʥʘʤʥʦʛʦ ʩʣʦʞʥʝʝ, ʯʝʤ ʠʩʪʦʨʠʶ ʪʨʘʥʟʘʢʮʠʡ ʚ ʙʠʪʢʦʠʥʘʭ. ʆʜʥʘʢʦ ʢʦʛʜʘ ʨʝʯʴ 

ʠʜʝʪ ʦ ʢʦʣʣʝʢʪʠʚʥʦʤ ʚʦʩʧʨʠʷʪʠʠ, ʚʩʝ ʵʪʠ ʜʦʚʦʜʳ ʪʝʨʷʶʪ ʩʤʳʩʣ. ʀʟ-ʟʘ ʭʘʢʝʨʩʢʠʭ ʘʪʘʢ ʥʘ 

ʨʝʧʫʪʘʮʠʠ ʙʠʪʢʦʠʥʘ ʦʙʨʘʟʦʚʘʣʦʩʴ ʧʷʪʥʦ.) 

ɺʪʦʨʦʡ ʪʦʨʤʦʟʷʱʠʡ ʬʘʢʪʦʨ ð ʚʳʩʦʢʘʷ ʚʦʣʘʪʠʣʴʥʦʩʪʴ ʙʠʪʢʦʠʥʘ, ʩ ʢʦʪʦʨʦʡ ʤʦʛʣʦ ʙʳ 

ʩʧʨʘʚʠʪʴʩʷ ʜʘʣʴʥʝʡʰʝʝ ʪʝʭʥʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ. ɹʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʘʩ ʧʨʠʚʳʢʣʦ ʩʯʠʪʘʪʴ ʜʝʥʴʛʠ ʚ 

ʥʘʮʠʦʥʘʣʴʥʦʡ ʚʘʣʶʪʝ, ʧʦʵʪʦʤʫ ʩʢʘʯʫʱʠʡ ʢʫʨʩ ʢʨʠʧʪʦʚʘʣʶʪʳ ʥʝ ʧʦʟʚʦʣʷʝʪ ʨʷʜʦʚʳʤ ʛʨʘʞʜʘʥʘʤ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʝʝ ʢʘʢ ʧʣʘʪʝʞʥʦʝ ʩʨʝʜʩʪʚʦ. ʂʪʦ ʞʝ ʟʘʭʦʯʝʪ ʧʦʢʫʧʘʪʴ ʪʦʚʘʨʳ ʟʘ ʜʝʥʝʞʥʫʶ 

ʝʜʠʥʠʮʫ, ʯʴʷ ʮʝʥʘ ʤʦʞʝʪ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʫʧʘʩʪʴ ʠ ʩʜʝʣʘʪʴ ʧʦʪʨʝʙʠʪʝʣʴʩʢʫʶ ʢʦʨʟʠʥʫ ʧʨʦʮʝʥʪʦʚ 

ʥʘ ʪʨʠʜʮʘʪʴ ʜʦʨʦʞʝ? ɺʦʪ ʧʦʯʝʤʫ ʙʠʪʢʦʠʥ ʧʦʢʘ ʥʝ ʨʝʘʣʠʟʦʚʘʣ ʩʚʦʡ ʦʛʨʦʤʥʳʡ ʧʦʪʝʥʮʠʘʣ 

ʚ ʢʘʯʝʩʪʚʝ ʠʥʩʪʨʫʤʝʥʪʘ ʬʠʥʘʥʩʦʚʦʡ ʠʥʢʣʶʟʠʠ. ʀʤʤʠʛʨʘʥʪʫ ʩ ʗʤʘʡʢʠ, ʚʦʟʤʦʞʥʦ, ʠ ʚʳʛʦʜʥʝʝ 

ʦʪʧʨʘʚʠʪʴ ʜʝʥʴʛʠ ʨʦʜʩʪʚʝʥʥʠʢʘʤ ʚ ʙʠʪʢʦʠʥʘʭ ʧʦʯʪʠ ʙʝʟ ʢʦʤʠʩʩʠʠ, ʯʝʤ ʚʳʣʦʞʠʪʴ ʜʝʚʷʪʴ 

ʧʨʦʮʝʥʪʦʚ ʟʘ ʧʝʨʝʚʦʜ ʯʝʨʝʟ Western Union [18]. ʆʜʥʘʢʦ ʧʦʢʘ ʝʛʦ ʨʦʜʥʷ ʙʫʜʝʪ ʠʩʢʘʪʴ, ʛʜʝ 

ʦʙʤʝʥʷʪʴ ʙʠʪʢʦʠʥʳ ʥʘ ʷʤʘʡʩʢʠʝ ʜʦʣʣʘʨʳ, ʢʫʨʩ ʤʦʞʝʪ ʨʫʭʥʫʪʴ ʠ ʦʙʝʩʮʝʥʠʪʴ ʚʩʶ ʩʫʤʤʫ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ ʦʨʠʛʠʥʘʣʴʥʳʝ ʨʝʰʝʥʠʷ, ʧʦʯʪʠ ʝʞʝʜʥʝʚʥʦ ʧʦʷʚʣʷʶʱʠʝʩʷ ʚ ʠʥʥʦʚʘʮʠʦʥʥʦʡ 

ʵʢʦʩʠʩʪʝʤʝ ɹʠʪʢʦʠʥʘ, ʧʦʥʝʤʥʦʛʫ ʥʘʯʠʥʘʶʪ ʠʟʙʘʚʣʷʪʴ ʥʘʩ ʦʪ ʥʝʫʜʦʙʩʪʚ. ʄʦʣʦʜʳʝ ʩʝʨʚʠʩʳ 

ʜʝʥʝʞʥʳʭ ʧʝʨʝʚʦʜʦʚ ð ʪʘʢʠʝ ʢʘʢ ʢʦʤʧʘʥʠʷ Veem (ʨʘʥʝʝ Align Commerce) ð ʫʞʝ ʠʩʧʦʣʴʟʫʶʪ 

ʙʠʪʢʦʠʥ ʠ ʪʝʭʥʦʣʦʛʠʶ ʙʣʦʢʯʝʡʥ ʢʘʢ ʩʚʦʝʛʦ ʨʦʜʘ çʨʝʣʴʩʳè ʜʣʷ ʚʘʣʶʪʥʳʭ ʧʝʨʝʚʦʜʦʚ, ʤʠʥʫʷ 

ʜʦʨʦʛʦʩʪʦʷʱʫʶ ʙʘʥʢʦʚʩʢʫʶ ʩʠʩʪʝʤʫ. ɹʣʘʛʦʜʘʨʷ ʛʨʘʤʦʪʥʳʤ ʠʥʩʪʨʫʤʝʥʪʘʤ ʩʪʨʘʭʦʚʘʥʠʷ 

ʦʙʤʝʥʥʦʛʦ ʢʫʨʩʘ, ʚʦʟʤʦʞʥʳʤ ʚʚʠʜʫ ʧʨʦʟʨʘʯʥʦʩʪʠ ʙʣʦʢʯʝʡʥ-ʨʝʝʩʪʨʘ ʠ ʥʠʟʢʦʡ ʩʪʦʠʤʦʩʪʠ 

ʪʨʘʥʟʘʢʮʠʡ, ʢʦʤʧʘʥʠʠ ʫʜʘʣʦʩʴ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʩʦʙʩʪʚʝʥʥʳʡ ʨʠʩʢ ʦʪ ʢʨʘʪʢʦʩʨʦʯʥʳʭ ʦʧʝʨʘʮʠʡ ʩ 

ʙʠʪʢʦʠʥʦʤ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʣʦʞʠʪʴ ʜʦʩʪʫʧʥʳʝ ʨʘʩʮʝʥʢʠ ʢʣʠʝʥʪʘʤ, ʢʦʪʦʨʳʝ ʨʘʙʦʪʘʶʪ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʩ ʤʝʩʪʥʦʡ ʚʘʣʶʪʦʡ. ʇʦʜʦʙʥʳʡ ʤʝʪʦʜ ʫʞʝ ʧʨʠʥʦʩʠʪ ʜʠʚʠʜʝʥʜʳ, ʯʪʦ ʩʦ ʚʩʝʡ 

ʦʯʝʚʠʜʥʦʩʪʴʶ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʥʘ ʧʨʠʤʝʨʝ BitPesa ð ʢʝʥʠʡʩʢʦʛʦ ʩʝʨʚʠʩʘ ʙʠʪʢʦʠʥ-ʧʝʨʝʚʦʜʦʚ. 

ʂʦʤʧʘʥʠʷ, ʧʨʦʚʦʜʷʱʘʷ ʪʨʘʥʩʛʨʘʥʠʯʥʳʝ ʧʣʘʪʝʞʠ ʠ ʦʧʝʨʘʮʠʠ ʩ ʠʥʦʩʪʨʘʥʥʦʡ ʚʘʣʶʪʦʡ ʚ ʂʝʥʠʠ, 

ʅʠʛʝʨʠʠ, ʊʘʥʟʘʥʠʠ ʠ ʋʛʘʥʜʝ, ʩʦʦʙʱʠʣʘ ʦ 25-ʧʨʦʮʝʥʪʥʦʤ ʝʞʝʤʝʩʷʯʥʦʤ ʨʦʩʪʝ. ʆʙʲʝʤ ʝʝ 

ʪʨʘʥʟʘʢʮʠʡ ʜʦʩʪʠʛ ʜʝʩʷʪʠ ʤʠʣʣʠʦʥʦʚ ʜʦʣʣʘʨʦʚ ʝʱʝ ʚ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ 2017 ʛʦʜʘ (ʚ 2016 ʛʦʜʫ 

ʙʳʣ ʚʩʝʛʦ ʤʠʣʣʠʦʥ ʜʦʣʣʘʨʦʚ) [19]. ʂʨʦʤʝ ʪʦʛʦ, ʝʩʪʴ ʩʚʝʜʝʥʠʷ, ʯʪʦ 20 ʧʨʦʮʝʥʪʦʚ ʧʝʨʝʚʦʜʦʚ, 

ʢʦʪʦʨʳʝ ʬʠʣʠʧʧʠʥʩʢʠʝ ʤʠʛʨʘʥʪʳ ʚ ʖʞʥʦʡ ʂʦʨʝʝ ʦʪʧʨʘʚʣʷʣʠ ʩʚʦʠʤ ʩʝʤʴʷʤ, ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʚ 

ʙʠʪʢʦʠʥʘʭ [20]. 

ɺʝʩʴʤʘ ʦʨʠʛʠʥʘʣʴʥʦʝ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʚʦʣʘʪʠʣʴʥʦʩʪʠ ʧʨʝʜʣʦʞʠʣʘ ʢʦʤʧʘʥʠʷ Abrʘ. 

ɽʝ ʩʝʨʚʠʩ ʧʦʟʚʦʣʷʝʪ ʘʙʦʥʝʥʪʫ ʠʟ ʦʜʥʦʡ ʩʪʨʘʥʳ ʧʝʨʝʚʝʩʪʠ ʜʝʥʴʛʠ ʥʘ ʥʦʤʝʨ ʘʙʦʥʝʥʪʘ ʚ ʜʨʫʛʦʡ 

ʩʪʨʘʥʝ ʙʝʟ ʚʩʷʢʦʛʦ ʧʦʩʨʝʜʥʠʯʝʩʪʚʘ. ʉ ʧʦʤʦʱʴʶ ʩʤʘʨʪʬʦʥʘ ʘʙʦʥʝʥʪ ʧʦʢʫʧʘʝʪ ʙʠʪʢʦʠʥʳ, ʧʨʠ ʵʪʦʤ 

ʩʧʝʮʠʘʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʫʩʪʨʘʥʷʝʪ ʨʠʩʢ ʢʦʣʝʙʘʥʠʡ ʢʫʨʩʘ ʙʣʘʛʦʜʘʨʷ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʡ 

ʩʪʨʘʭʦʚʦʡ ʩʠʩʪʝʤʝ, ʨʘʙʦʪʘʶʱʝʡ ʟʘ ʩʯʝʪ ʧʦʣʥʦʡ ʧʨʦʟʨʘʯʥʦʩʪʠ ʠ ʥʠʟʢʦʡ ʩʪʦʠʤʦʩʪʠ 

ʙʣʦʢʯʝʡʥ-ʪʨʘʥʟʘʢʮʠʡ. ʇʦʣʴʟʦʚʘʪʝʣʴ ʜʘʞʝ ʥʝ ʟʘʜʫʤʳʚʘʝʪʩʷ ʦ ʢʫʨʩʝ. ʇʨʠʣʦʞʝʥʠʝ ʠʩʧʦʣʴʟʫʝʪ 

ʩʤʘʨʪ-ʢʦʥʪʨʘʢʪ ʥʘ ʦʩʥʦʚʝ ʙʣʦʢʯʝʡʥʘ, ʯʪʦʙʳ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʜʝʣʘʪʴ ʦʪʯʠʩʣʝʥʠʝ ʪʨʝʪʴʝʡ ʩʪʦʨʦʥʝ, 

ʝʩʣʠ ʢʫʨʩ ʙʠʪʢʦʠʥʘ ʚʳʨʘʩʪʝʪ ʩ ʤʦʤʝʥʪʘ ʧʦʢʫʧʢʠ, ʠʣʠ, ʥʘʧʨʦʪʠʚ, ʧʦʣʫʯʠʪʴ ʥʝʜʦʩʪʘʶʱʠʝ 

ʩʨʝʜʩʪʚʘ, ʝʩʣʠ ʢʫʨʩ ʫʧʘʜʝʪ. ʕʪʦʪ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʢʦʥʪʨʘʢʪ ʥʘ ʨʘʟʥʠʮʫ ʮʝʥ (ʥʝʤʥʦʛʦ ʧʦʭʦʞʠʡ 

ʥʘ ʙʠʨʞʝʚʳʝ ʬʠʥʘʥʩʦʚʳʝ ʠʥʩʪʨʫʤʝʥʪʳ) ʟʘʢʨʝʧʣʷʝʪ ʩʪʦʠʤʦʩʪʴ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʙʠʪʢʦʠʥʘ. ʋ 

ʧʦʪʨʝʙʠʪʝʣʷ ʥʘ ʵʢʨʘʥʝ ʦʪʦʙʨʘʞʘʝʪʩʷ ʣʠʰʴ ʪʘ ʩʫʤʤʘ ʚ ʬʠʘʪʥʦʡ ʚʘʣʶʪʝ, ʥʘʧʨʠʤʝʨ ʚ ʜʦʣʣʘʨʘʭ, 

ʢʦʪʦʨʫʶ ʦʥ ʠʟʥʘʯʘʣʴʥʦ ʟʘʯʠʩʣʠʣ ʥʘ ʩʯʝʪ ʚ ʩʠʩʪʝʤʝ Abra. ʉʢʘʞʝʤ, ʬʠʣʠʧʧʠʥʩʢʠʡ ʠʤʤʠʛʨʘʥʪ, 

ʧʨʦʞʠʚʘʶʱʠʡ ʚ ʉʘʥ-ʌʨʘʥʮʠʩʢʦ, ʧʝʨʝʚʝʜʝʪ ʥʝʢʫʶ ʩʫʤʤʫ ʨʦʜʩʪʚʝʥʥʠʢʘʤ ʚ ʄʘʥʠʣʝ. ʊʦʛʜʘ 

ʩʤʘʨʪʬʦʥ ʧʨʠʥʠʤʘʶʱʝʛʦ ʘʙʦʥʝʥʪʘ ʥʘ ʌʠʣʠʧʧʠʥʘʭ ʟʘʧʫʩʪʠʪ ʘʥʘʣʦʛʠʯʥʳʡ ʧʨʦʮʝʩʩ, ʪʦʣʴʢʦ 

ʥʘ ʵʪʦʪ ʨʘʟ ʢʦʥʪʨʘʢʪ ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ ʩ ʙʠʪʢʦʠʥʦʤ ʠ ʬʠʣʠʧʧʠʥʩʢʠʤ ʧʝʩʦ. ʊʘʢʘʷ ʩʠʩʪʝʤʘ ʩʪʘʣʘ 

ʚʦʟʤʦʞʥʘ ʙʣʘʛʦʜʘʨʷ ʧʨʠʤʝʥʝʥʠʶ ʙʣʦʢʯʝʡʥʘ ʠ ʩʤʘʨʪ-ʢʦʥʪʨʘʢʪʦʚ, ʯʪʦ ʦʪʤʝʥʷʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʚ ʙʘʥʢʘʭ, ʶʨʠʩʪʘʭ, ʜʝʧʦʟʠʪʥʳʭ ʘʛʝʥʪʘʭ ʠ ʧʨʦʯʠʭ ʧʦʩʨʝʜʥʠʢʘʭ, ʢʦʪʦʨʳʝ ʦʙʳʯʥʦ ʫʧʨʘʚʣʷʶʪ 

ʢʦʥʚʝʨʪʘʮʠʝʡ ʚʘʣʶʪʳ. ɺʦʟʥʠʢʘʝʪ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʜʝʰʝʚʳʡ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʩʪʨʘʭʦʚʘʥʠʷ ʦʙʤʝʥʥʦʛʦ 

ʢʫʨʩʘ. 
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ɽʩʪʴ ʠ ʝʱʝ ʦʜʥʘ ʚʝʩʴʤʘ ʩʝʨʴʝʟʥʘʷ ʧʨʦʙʣʝʤʘ ð ʬʠʥʘʥʩʦʚʳʝ ʨʝʛʫʣʷʮʠʠ. ʀʭ ʚʘʞʥʦʩʪʴ 

ʧʦʚʳʩʠʣʘʩʴ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ɼʝʧʘʨʪʘʤʝʥʪ ʬʠʥʘʥʩʦʚʳʭ ʫʩʣʫʛ ʅʴʶ-ʁʦʨʢʘ ʚʧʝʨʚʳʝ ʚʳʜʘʣ 

ʙʘʥʢʦʚʩʢʫʶ ʣʠʮʝʥʟʠʶ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʦʧʝʨʘʮʠʡ ʚ ʙʠʪʢʦʠʥʘʭ ʚ 2015 ʛʦʜʫ [21]. ʉʘʤ ʘʢʪ ʚʳʜʘʯʠ 

ʣʠʮʝʥʟʠʠ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣ ʦ ʪʦʤ, ʯʪʦ ʬʠʥʘʥʩʦʚʳʝ ʨʝʛʫʣʷʪʦʨʳ ʩʯʠʪʘʶʪ ʩʝʙʷ ʦʪʚʝʪʩʪʚʝʥʥʳʤʠ ʟʘ 

ʪʨʘʥʟʘʢʮʠʠ ʤʝʞʜʫ ʬʠʘʪʥʳʤʠ ʚʘʣʶʪʘʤʠ ʠ ʢʨʠʧʪʦʚʘʣʶʪʦʡ, ʥʝʩʤʦʪʨʷ ʥʘ ʛʦʪʦʚʥʦʩʪʴ ʧʨʝʜʦʩʪʘʚʠʪʴ 

ʧʦʣʥʫʶ ʩʚʦʙʦʜʫ ʠʥʥʦʚʘʮʠʦʥʥʦʤʫ ʧʨʦʮʝʩʩʫ ʚ ʨʘʤʢʘʭ ʢʨʠʧʪʦʚʘʣʶʪʥʦʡ ʩʨʝʜʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʚʦʟʥʠʢ ʮʝʣʳʡ ʥʘʙʦʨ ʧʨʘʚʠʣ, ʢʦʪʦʨʳʝ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʣʠ ʩʪʦʠʤʦʩʪʴ ʧʦʢʫʧʢʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʮʠʬʨʦʚʦʡ ʚʘʣʶʪʳ. ʉʪʘʨʪʘʧʳ, ʧʨʝʜʣʘʛʘʚʰʠʝ ʢʦʥʚʝʨʪʘʮʠʶ ʜʦʣʣʘʨʦʚ ʚ ʙʠʪʢʦʠʥʳ, ʟʘʷʚʠʣʠ, ʯʪʦ 

ʥʦʚʳʝ ʨʝʛʫʣʷʮʠʠ ʦʛʨʘʥʠʯʘʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʥʝʜʦʨʦʛʠʭ ʫʩʣʫʛ ʢʦʥʝʯʥʳʤ 

ʧʦʪʨʝʙʠʪʝʣʷʤ. ʄʥʦʛʠʝ ʧʨʝʜʧʦʯʣʠ ʧʨʝʢʨʘʪʠʪʴ ʦʧʝʨʘʮʠʠ ʚ ʰʪʘʪʝ ʅʴʶ-ʁʦʨʢ. ʆʜʥʘʢʦ ʜʝʣʦʚʫʶ 

ʩʪʦʣʠʮʫ ʧʨʦʩʪʦ ʪʘʢ ʥʝ ʦʙʦʡʜʝʰʴ. ɿʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʜʝʥʝʞʥʳʭ ʧʦʪʦʢʦʚ ʧʦʧʘʜʘʝʪ ʧʦʜ 

ʶʨʠʩʜʠʢʮʠʶ ʥʴʶ-ʡʦʨʢʩʢʠʭ ʚʣʘʩʪʝʡ. ʂ ʪʦʤʫ ʞʝ ʅʴʶ-ʁʦʨʢ ð ʦʜʠʥ ʠʟ ʮʝʥʪʨʦʚ ʤʠʨʦʚʦʛʦ 

ʢʘʧʠʪʘʣʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʝʛʦ ʤʦʜʝʣʴ ʧʦʩʣʫʞʠʪ ʧʨʠʤʝʨʦʤ ʜʣʷ ʨʝʛʫʣʷʪʦʨʦʚ ʜʨʫʛʠʭ ʩʪʨʘʥ. (ʍʦʪʷ 

ʤʥʦʛʠʝ ʚʩʝ ʞʝ ʥʝ ʨʠʩʢʥʫʣʠ ʧʨʠʤʝʥʠʪʴ ʩʪʦʣʴ ʜʨʘʢʦʥʦʚʩʢʠʝ ʤʝʨʳ.) 

ɻʣʘʚʥʘʷ ʧʨʦʙʣʝʤʘ ʧʨʠ ʚʳʜʘʯʝ ʣʠʮʝʥʟʠʠ ð ʜʦʢʘʟʘʪʴ, ʯʪʦ ʢʦʤʧʘʥʠʷ ʤʦʞʝʪ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ 

ʣʠʯʥʦʩʪʴ ʧʦʪʨʝʙʠʪʝʣʝʡ. ʕʪʦ ʪʨʝʙʦʚʘʥʠʝ (çʟʥʘʡ ʩʚʦʝʛʦ ʢʣʠʝʥʪʘè) ʚ ʥʘʰʠ ʜʥʠ ʧʨʝʜʲʷʚʣʷʝʪʩʷ 

ʢʦ ʚʩʝʤ ʧʦʩʪʘʚʱʠʢʘʤ ʬʠʥʘʥʩʦʚʳʭ ʫʩʣʫʛ. ɽʛʦ ʮʝʣʴ ð ʚʦʩʧʨʝʧʷʪʩʪʚʦʚʘʪʴ ʦʪʤʳʚʘʥʠʶ ʜʝʥʝʛ, 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʶ ʪʝʨʨʦʨʠʟʤʘ, ʫʢʣʦʥʝʥʠʶ ʦʪ ʫʧʣʘʪʳ ʥʘʣʦʛʦʚ ʠ ʪ. ʧ. ʇʨʝʞʜʝ ʯʝʤ ʬʠʥʘʥʩʦʚʦʝ 

ʫʯʨʝʞʜʝʥʠʝ ʥʘʯʥʝʪ ʨʘʙʦʪʘʪʴ ʩ ʥʦʚʳʤ ʢʣʠʝʥʪʦʤ, ʥʝʦʙʭʦʜʠʤʦ ʚʳʷʩʥʠʪʴ, ʢʘʢʦʡ ʨʠʩʢ ʵʪʦ ʤʦʞʝʪ 

ʧʦʚʣʝʯʴ. ʋʨʦʚʝʥʴ ʨʠʩʢʘ ʦʧʨʝʜʝʣʷʝʪʩʷ (ʜʦʚʦʣʴʥʦ-ʪʘʢʠ ʨʘʩʧʣʳʚʯʘʪʦ) ʩ ʧʦʤʦʱʴʶ ʦʪʚʝʪʘ ʥʘ ʚʦʧʨʦʩ 

çʢʪʦ ʵʪʦʪ ʯʝʣʦʚʝʢ?è. ɺʦ ʛʣʘʚʫ ʫʛʣʘ ʩʪʘʚʠʪʩʷ ʧʨʠʚʳʯʥʦʝ, ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʦʝ ʛʦʩʫʜʘʨʩʪʚʦʤ 

ʧʦʥʷʪʠʝ ʣʠʯʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʧʦʜʧʘʩʪʴ ʧʦʜ ʥʝʢʠʝ ʩʘʥʢʮʠʠ, ʥʘʧʨʠʤʝʨ ʦʢʘʟʘʪʴʩʷ ʚ ʯʝʨʥʦʤ 

ʩʧʠʩʢʝ ʘʚʠʘʢʦʤʧʘʥʠʡ. ɻʦʩʫʜʘʨʩʪʚʦ ʥʝ ʤʦʞʝʪ ʧʦʜʪʚʝʨʜʠʪʴ ʪʚʦʶ ʣʠʯʥʦʩʪʴ ʠ ʨʝʧʫʪʘʮʠʶ? ɿʥʘʯʠʪ, 

ʫ ʪʝʙʷ ʧʨʦʙʣʝʤʳ. ɽʩʣʠ ʢ ʙʠʪʢʦʠʥ-ʧʨʦʚʘʡʜʝʨʘʤ ʥʘʯʥʫʪ ʧʨʝʜʲʷʚʣʷʪʴ ʘʥʘʣʦʛʠʯʥʳʝ ʪʨʝʙʦʚʘʥʠʷ, 

ʧʦʣʴʟʦʚʘʪʴʩʷ ʠʭ ʫʩʣʫʛʘʤʠ ʩʪʘʥʝʪ ʥʠʯʫʪʴ ʥʝ ʧʨʦʱʝ, ʯʝʤ ʙʘʥʢʦʚʩʢʠʤʠ. 

ʇʦ ʤʝʨʝ ʫʞʝʩʪʦʯʝʥʠʷ ʧʨʘʚʠʣ ʠʟ-ʟʘ ʬʠʥʘʥʩʦʚʦʡ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ, ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʦʡ ʫʛʨʦʟʳ ʠ 

ʥʘʨʢʦʪʨʘʬʠʢʘ ʙʘʥʢʘʤ ʧʨʠʭʦʜʠʪʩʷ ʚʩʝ ʙʦʣʴʰʝ ʩʨʝʜʩʪʚ ʠ ʫʩʠʣʠʡ ʪʨʘʪʠʪʴ ʥʘ ʠʜʝʥʪʠʬʠʢʘʮʠʶ 

ʢʣʠʝʥʪʦʚ. ʉʠʪʫʘʮʠʷ ʫʩʫʛʫʙʣʷʝʪʩʷ ʝʱʝ ʠ ʪʝʤ, ʯʪʦ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʙʘʥʢʠ ʠ ʧʨʦʯʠʝ ʬʠʥʘʥʩʦʚʳʝ 

ʠʥʩʪʠʪʫʪʳ ʜʦʣʞʥʳ ʛʘʨʘʥʪʠʨʦʚʘʪʴ, ʯʪʦ ʠʭ ʢʦʥʪʨʘʛʝʥʪʳ ʠ/ʠʣʠ ʧʦʩʨʝʜʥʠʢʠ ʚ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ 

ʧʨʦʚʝʨʷʶʪ ʩʚʦʠʭ ʢʣʠʝʥʪʦʚ ʥʘʜʣʝʞʘʱʠʤ ʦʙʨʘʟʦʤ. ʕʪʦʪ ʧʫʥʢʪ ʫʞʝ ʧʨʠʚʝʣ ʢ ʚʳʧʣʘʪʝ ʢʨʫʧʥʳʭ 

ʰʪʨʘʬʦʚ. ʊʘʢ, ʬʠʥʘʥʩʦʚʳʡ ʛʠʛʘʥʪ HSBC ʙʳʣ ʚʳʥʫʞʜʝʥ ʟʘʧʣʘʪʠʪʴ ʧʨʘʚʠʪʝʣʴʩʪʚʫ ʉʐɸ 

1,9 ʤʠʣʣʠʘʨʜʘ ʜʦʣʣʘʨʦʚ, ʢʦʛʜʘ ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʤʝʢʩʠʢʘʥʩʢʠʝ ʥʘʨʢʦʜʝʣʴʮʳ ʦʪʤʳʚʘʣʠ ʜʝʥʴʛʠ 

ʯʝʨʝʟ ʦʜʠʥ ʠʟ ʙʘʥʢʦʚ ʢʦʥʛʣʦʤʝʨʘʪʘ. ʀʟ-ʟʘ ʩʣʦʞʥʦʩʪʠ ʩʠʩʪʝʤʳ ʤʥʦʛʠʝ ʬʠʥʘʥʩʠʩʪʳ ʚʧʘʜʘʶʪ 

ʚ ʦʪʯʘʷʥʠʝ ʠ ʨʝʰʘʶʪ, ʯʪʦ ʠʛʨʘ ʥʝ ʩʪʦʠʪ ʩʚʝʯ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʥʠʢʘʝʪ ʪʘʢʦʝ ʷʚʣʝʥʠʝ, 

ʢʘʢ de-risking, ʠʣʠ ʧʝʨʝʩʪʨʘʭʦʚʢʘ, ð ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʡ ʦʪʢʘʟ ʚ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʢʨʝʜʠʪʘ 

ʠ ʦʢʘʟʘʥʠʠ ʙʘʥʢʦʚʩʢʠʭ ʫʩʣʫʛ ʣʠʮʘʤ ʠ ʦʨʛʘʥʠʟʘʮʠʷʤ, ʢʦʪʦʨʳʝ ʢʘʞʫʪʩʷ ʩʦʤʥʠʪʝʣʴʥʳʤʠ 

ʢʣʠʝʥʪʘʤʠ. ʕʪʦ ʦʪʢʨʦʚʝʥʥʦ ʧʨʦʪʠʚʦʨʝʯʠʪ ʢʫʨʩʫ ʆʆʅ ʠ ɺʩʝʤʠʨʥʦʛʦ ʙʘʥʢʘ ʥʘ ʨʘʩʰʠʨʝʥʠʝ 

ʜʦʩʪʫʧʘ ʢ ʬʠʥʘʥʩʦʚʳʤ ʫʩʣʫʛʘʤ. 

ʈʘʩʩʤʦʪʨʠʤ, ʢ ʧʨʠʤʝʨʫ, ʩʠʪʫʘʮʠʶ ʚ ʉʦʤʘʣʠ. ɺ ʵʪʦʤ çʥʝʩʦʩʪʦʷʚʰʝʤʩʷ ʛʦʩʫʜʘʨʩʪʚʝè ʩ ʝʛʦ 

ʪʝʨʨʦʨʠʩʪʘʤʠ, ʧʠʨʘʪʘʤʠ ʠ ʙʦʝʚʠʢʘʤʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʣʠʯʥʦʩʪʴ ʧʦ ʚʩʝʤ 

ʩʪʘʥʜʘʨʪʘʤ ʟʘʧʘʜʥʦʛʦ ʤʠʨʘ. ʄʘʣʦ ʫ ʢʦʛʦ ʠʟ ʛʨʘʞʜʘʥ ʥʘʡʜʝʪʩʷ ʧʦʣʥʳʡ ʧʘʢʝʪ ʜʦʢʫʤʝʥʪʦʚ. 

ʇʦʵʪʦʤʫ ʘʤʝʨʠʢʘʥʩʢʠʝ ʙʘʥʢʠ, ʩʣʝʜʫʷ ʫʢʘʟʘʥʠʷʤ ʢʘʟʥʘʯʝʡʩʪʚʘ ʉʐɸ, ʬʘʢʪʠʯʝʩʢʠ ʧʨʝʢʨʘʪʠʣʠ 

ʦʧʝʨʘʮʠʠ ʧʦ ʧʝʨʝʚʦʜʫ ʩʨʝʜʩʪʚ ʚ ʉʦʤʘʣʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘʩʝʣʝʥʠʝ ʮʝʣʦʡ ʩʪʨʘʥʳ, ʠ ʧʨʝʞʜʝ ʢʨʘʡʥʝ 

ʙʝʜʥʦʝ, ʚʳʥʫʞʜʝʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʦʨʦʛʠʝ ʠ ʥʝʥʘʜʝʞʥʳʝ çʪʝʥʝʚʳʝè ʢʘʥʘʣʳ ʜʣʷ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 

ʪʨʘʥʟʘʢʮʠʡ. ʊʨʫʜʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʝʙʝ ʙʦʣʝʝ ʧʦʜʭʦʜʷʱʫʶ ʩʨʝʜʫ ʜʣʷ ʚʝʨʙʦʚʱʠʢʦʚ ʘʰ-ʐʘʙʘʙ ð 

ʩʘʤʦʡ ʘʢʪʠʚʥʦʡ ʛʨʫʧʧʳ ʩʦʤʘʣʠʡʩʢʠʭ ʠʩʣʘʤʠʩʪʦʚ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʚʩʝ ʧʦʧʳʪʢʠ ʜʦʙʠʪʴʩʷ 

ʧʨʦʟʨʘʯʥʦʩʪʠ ʠ ʣʝʛʘʣʴʥʦʩʪʠ ʩ ʪʨʝʩʢʦʤ ʧʨʦʚʘʣʠʣʠʩʴ. 

ʏʝʤ ʞʝ ʟʜʝʩʴ ʧʦʤʦʞʝʪ ʙʣʦʢʯʝʡʥ? ʇʨʝʞʜʝ ʚʩʝʛʦ ʧʨʝʜʦʩʪʘʚʠʪ ʚʦʟʤʦʞʥʦʩʪʴ ʘʥʘʣʠʟʠʨʦʚʘʪʴ 

ʧʫʙʣʠʯʥʳʝ ʜʘʥʥʳʝ ʦ ʪʨʘʥʟʘʢʮʠʷʭ ʠ ʦʧʨʝʜʝʣʷʪʴ ʫʨʦʚʝʥʴ ʨʠʩʢʘ ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʫʟʣʦʚ ʠʣʠ 

ʙʠʪʢʦʠʥ-ʢʦʰʝʣʴʢʦʚ, ʥʝ ʚʳʷʩʥʷʷ ʧʨʠ ʵʪʦʤ ʠʤʝʥʠ ʧʦʣʴʟʦʚʘʪʝʣʷ. ɹʣʦʢʯʝʡʥ-ʩʪʘʨʪʘʧʳ, ʪʘʢʠʝ ʢʘʢ 

Chainalysis, Elliptic ʠ Skry, ʫʞʝ ʩʦʪʨʫʜʥʠʯʘʶʪ ʩ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʤʠ ʦʨʛʘʥʘʤʠ, ʧʨʠʤʝʥʷʷ 

ʘʥʘʣʠʟ çʙʦʣʴʰʠʭ ʜʘʥʥʳʭè, ʪʝʦʨʠʶ ʩʝʪʠ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʜʣʷ ʦʮʝʥʢʠ ʬʠʥʘʥʩʦʚʳʭ 

ʧʦʪʦʢʦʚ ʚ ʩʝʪʠ ɹʠʪʢʦʠʥ, ʪʘʢ ʞʝ ʢʘʢ ʪʝʣʝʢʘʥʘʣʳ ʚʨʦʜʝ Netflix ʠʩʧʦʣʴʟʫʶʪ çʙʦʣʴʰʠʝ ʜʘʥʥʳʝè ʜʣʷ 

ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʦ ʟʘʧʨʦʩʘʭ ʘʫʜʠʪʦʨʠʠ, ʯʪʦʙʳ ʧʨʝʜʣʦʞʠʪʴ ʢʘʞʜʦʤʫ ʟʨʠʪʝʣʶ ʬʠʣʴʤʳ 

ʥʘ ʝʛʦ ʚʢʫʩ. ɸʥʘʣʠʟ ʙʠʪʢʦʠʥ-ʪʨʘʥʟʘʢʮʠʡ ʤʦʞʝʪ ʦʯʝʥʴ ʤʥʦʛʦʝ ʨʘʩʩʢʘʟʘʪʴ ʦ ʧʦʚʝʜʝʥʠʠ, 
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ʘ ʚʦʟʤʦʞʥʦ, ʠ ʦ ʥʘʤʝʨʝʥʠʷʭ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʂʦʥʝʯʥʦ, ʥʦʚʳʝ ʟʘʰʠʬʨʦʚʘʥʥʳʝ ʢʨʠʧʪʦʚʘʣʶʪʳ ʚʨʦʜʝ 

Zcash ʠ Monero, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʢʘʢ çʦʪʚʝʪè ʧʦʢʣʦʥʥʠʢʦʚ ʘʥʦʥʠʤʥʦʩʪʠ ʥʘ ʫʩʠʣʠʷ Chainalysis 

ʠ ʧʨʦʯʠʭ, ʤʦʛʫʪ ʧʦʤʦʯʴ ʧʨʝʩʪʫʧʥʠʢʘʤ ʟʘʤʝʩʪʠ ʩʣʝʜʳ. ʆʜʥʘʢʦ ʧʨʦʛʨʘʤʤʘ, ʢʦʪʦʨʫʶ ʤʳ ʩʝʡʯʘʩ 

ʦʙʩʫʞʜʘʝʤ, ʥʘʮʝʣʝʥʘ ʥʝ ʩʪʦʣʴʢʦ ʥʘ ʧʦʠʤʢʫ ʧʨʝʩʪʫʧʥʠʢʦʚ, ʩʢʦʣʴʢʦ ʥʘ ʪʦ, ʯʪʦʙʳ ʧʦʤʦʯʴ 

ʜʦʙʨʦʧʦʨʷʜʦʯʥʳʤ ʛʨʘʞʜʘʥʘʤ ʜʦʢʘʟʘʪʴ ʦʙʨʘʪʥʦʝ. ɽʩʣʠ ʛʨʘʞʜʘʥʠʥʫ ʥʝʯʝʛʦ ʩʢʨʳʚʘʪʴ, ʭʦʪʷ ʦʥ ʠ 

ʥʝ ʠʤʝʝʪ ʥʘʜʣʝʞʘʱʠʭ ʜʦʢʫʤʝʥʪʦʚ, ʪʦ ʧʨʠ ʭʨʘʥʝʥʠʠ ʠ ʧʝʨʝʚʦʜʝ ʩʨʝʜʩʪʚ ʚ ʙʠʪʢʦʠʥʘʭ ʠʩʪʦʨʠʷ 

ʪʨʘʥʟʘʢʮʠʡ ʧʦʜʪʚʝʨʜʠʪ ʝʛʦ ʟʘʢʦʥʦʧʦʩʣʫʰʥʦʩʪʴ. 

ʌʠʥʘʥʩʦʚʳʝ ʤʝʭʘʥʠʟʤʳ ʩʦʦʙʱʝʩʪʚʘ 
ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʠʩʪʦʨʠʠ ʯʝʣʦʚʝʯʝʩʪʚʘ ʩʦʦʙʱʝʩʪʚʘ ʚʳʩʪʨʘʠʚʘʶʪ ʩʦʙʩʪʚʝʥʥʳʝ 

ʬʠʥʘʥʩʦʚʳʝ ʠ ʙʘʥʢʦʚʩʢʠʝ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʩʚʦʜʷʪ ʟʘʝʤʱʠʢʦʚ ʩ ʢʨʝʜʠʪʦʨʘʤʠ. ʕʪʠ ʩʠʩʪʝʤʳ 

ʣʝʛʢʦ ʤʘʩʰʪʘʙʠʨʫʶʪʩʷ, ʢʦʛʜʘ ʨʝʰʝʥʘ ʧʨʦʙʣʝʤʘ ʜʦʚʝʨʠʷ. ʅʝʢʦʪʦʨʳʝ ʨʘʟʨʘʙʦʪʯʠʢʠ 

ʙʣʦʢʯʝʡʥ-ʧʣʘʪʬʦʨʤ ʠʱʫʪ ʩʧʦʩʦʙ ʫʧʦʨʷʜʦʯʠʪʴ ʠ ʨʘʟʚʠʪʴ ʠʥʩʪʨʫʤʝʥʪʳ ʬʠʥʘʥʩʦʚʦʡ 

ʚʟʘʠʤʦʧʦʤʦʱʠ, ʢʦʪʦʨʳʝ ʚ ʦʜʠʥ ʧʨʝʢʨʘʩʥʳʡ ʜʝʥʴ ʤʦʛʫʪ ʠʟʙʘʚʠʪʴ ʥʘʩ ʦʪ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʙʘʥʢʘʭ. 

ʆʜʥʘ ʠʟ ʥʘʠʙʦʣʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʭ ʧʨʘʢʪʠʢ ʚ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ð ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ ʢʘʩʩʘ 

ʚʟʘʠʤʦʧʦʤʦʱʠ: ʜʦʙʨʦʚʦʣʴʥʦʝ ʦʙʲʝʜʠʥʝʥʠʝ ʯʣʝʥʦʚ ʩʦʦʙʱʝʩʪʚʘ ʚ ʮʝʣʷʭ ʩʦʟʜʘʥʠʷ ʤʘʪʝʨʠʘʣʴʥʦʛʦ 

(ʬʠʥʘʥʩʦʚʦʛʦ) ʬʦʥʜʘ ʧʦʜʜʝʨʞʢʠ. ɺ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ ʪʘʢʠʝ ʷʯʝʡʢʠ ʥʦʩʷʪ ʨʘʟʥʳʝ ʥʘʟʚʘʥʠʷ, 

ʥʦ ʦʩʥʦʚʥʦʡ ʧʨʠʥʮʠʧ ʫ ʚʩʝʭ ʦʜʠʥ. ɻʨʫʧʧʘ ʟʥʘʢʦʤʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʜʦʚʝʨʷʶʱʠʭ ʜʨʫʛ ʜʨʫʛʫ 

ʣʶʜʝʡ ʟʘʚʦʜʠʪ ʦʙʱʫʶ ʢʦʧʠʣʢʫ, ʢʫʜʘ ʚʩʝ ʧʝʨʠʦʜʠʯʝʩʢʠ ʚʥʦʩʷʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʩʫʤʤʫ, ʩʢʘʞʝʤ 

50 ʜʦʣʣʘʨʦʚ ʝʞʝʤʝʩʷʯʥʦ. ɿʘʪʝʤ ʥʘʢʦʧʣʝʥʥʳʝ ʩʨʝʜʩʪʚʘ ʚʳʜʘʶʪʩʷ ʦʜʥʦʤʫ ʠʟ ʯʣʝʥʦʚ ʛʨʫʧʧʳ ʢʘʢ 

ʩʚʦʝʛʦ ʨʦʜʘ ʢʨʝʜʠʪ. ʇʦʩʣʝ ʵʪʦʛʦ ʚʟʥʦʩʳ ʧʨʦʜʦʣʞʘʶʪʩʷ, ʧʦʢʘ ʥʝ ʥʘʩʪʘʥʝʪ ʦʯʝʨʝʜʴ ʩʣʝʜʫʶʱʝʛʦ 

ʫʯʘʩʪʥʠʢʘ, ʠ ʪ. ʜ. ɺ ʨʘʤʢʘʭ ʵʪʦʡ ʩʠʩʪʝʤʳ ʢʘʞʜʳʡ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʧʦʩʣʝʜʥʝʛʦ ʚ ʦʯʝʨʝʜʠ) 

ʬʘʢʪʠʯʝʩʢʠ ʧʦʣʫʯʘʝʪ ʙʝʩʧʨʦʮʝʥʪʥʫʶ ʩʩʫʜʫ. ɽʜʠʥʩʪʚʝʥʥʘʷ ʬʦʨʤʘ ʚʦʟʚʨʘʪʘ ð ʵʪʦ ʪʝ ʚʟʥʦʩʳ, 

ʢʦʪʦʨʳʝ ʥʫʞʥʦ ʧʨʦʜʦʣʞʘʪʴ ʧʣʘʪʠʪʴ ʧʦʩʣʝ ʚʳʜʘʯʠ ʟʘʡʤʘ. 

ʊʘʢʠʝ ʩʠʩʪʝʤʳ ʪʨʘʜʠʮʠʦʥʥʦ ʦʩʥʦʚʘʥʳ ʥʘ ʜʦʚʝʨʠʠ, ʚʦʟʥʠʢʘʶʱʝʤ ʙʣʘʛʦʜʘʨʷ ʫʟʘʤ ʜʨʫʞʙʳ 

ʠ ʨʦʜʩʪʚʘ. ɽʩʣʠ ʪʝʙʷ ʭʦʨʦʰʦ ʟʥʘʝʪ ʚʩʷ ʛʨʫʧʧʘ, ʥʘʤʥʦʛʦ ʩʣʦʞʥʝʝ ʥʘʨʫʰʠʪʴ ʦʙʷʟʘʪʝʣʴʩʪʚʘ ʠ 

ʧʝʨʝʩʪʘʪʴ ʚʢʣʘʜʳʚʘʪʴʩʷ ʚ ʦʙʱʫʶ ʢʫʙʳʰʢʫ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʧʦʣʫʯʠʰʴ ʩʚʦʶ ʧʦʨʮʠʶ. ʆʜʥʘʢʦ ʵʪʘ 

ʤʦʜʝʣʴ ʜʦʚʝʨʠʷ ʬʠʟʠʯʝʩʢʠ ʦʛʨʘʥʠʯʠʚʘʝʪ ʤʘʩʰʪʘʙ ʦʧʝʨʘʮʠʡ. ɺʩʧʦʤʥʠʤ ʯʠʩʣʦ ɼʘʥʙʘʨʘ: 

ʘʥʪʨʦʧʦʣʦʛ ʈʦʙʠʥ ɼʘʥʙʘʨ ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʩʪʘʙʠʣʴʥʳʭ ʤʝʞʣʠʯʥʦʩʪʥʳʭ 

ʩʚʷʟʝʡ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʝʥ ʧʦʜʜʝʨʞʠʚʘʪʴ ʯʝʣʦʚʝʢ, ʨʘʚʥʦ 150 [22]. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʛʨʫʧʧʘ 

ʚʟʘʠʤʦʧʦʤʦʱʠ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʜʦʣʞʥʘ ʙʳʪʴ ʜʦʚʦʣʴʥʦ ʤʘʣʘ, ʚʝʜʴ ʢʘʞʜʳʡ ʝʝ ʫʯʘʩʪʥʠʢ ʜʦʣʞʝʥ 

ʚʭʦʜʠʪʴ ʚ ʢʨʫʛ ʩʪʘ ʧʷʪʠʜʝʩʷʪʠ ʜʦʚʝʨʝʥʥʳʭ ʣʠʮ ʣʶʙʦʛʦ ʜʨʫʛʦʛʦ ʫʯʘʩʪʥʠʢʘ. ɺʝʨʦʷʪʥʦʩʪʴ ʵʪʦʛʦ 

ʩʦʚʧʘʜʝʥʠʷ ʩʥʠʞʘʝʪʩʷ ʧʦ ʤʝʨʝ ʨʦʩʪʘ ʛʨʫʧʧʳ. 

ʀ ʚʦʪ ʟʜʝʩʴ ʢʘʢ ʨʘʟ ʤʦʛʫʪ ʧʦʤʦʯʴ ʙʣʦʢʯʝʡʥʳ, ʩʤʘʨʪ-ʢʦʥʪʨʘʢʪʳ ʠ ʪʦʢʝʥʳ. ʉʪʘʨʪʘʧ WeTrust, 

ʢʦʪʦʨʳʡ ʢʦʥʩʫʣʴʪʠʨʫʝʪ ʄʘʡʢʣ ʂʝʡʩʠ, ʠʩʧʦʣʴʟʫʝʪ ʪʝʭʥʦʣʦʛʠʶ ʙʣʦʢʯʝʡʥ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ ʢʘʩʩ ʚʟʘʠʤʦʧʦʤʦʱʠ ʠ ʚʩʪʨʘʠʚʘʥʠʷ ʚ ʥʠʭ ʧʦʦʱʨʠʪʝʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ 

ʥʘ ʦʩʥʦʚʝ ʪʦʢʝʥʦʚ, ʯʪʦ ʜʦʣʞʥʦ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʜʦʙʨʦʩʦʚʝʩʪʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʦʙʷʟʘʪʝʣʴʩʪʚ ʚʩʝʤʠ 

ʫʯʘʩʪʥʠʢʘʤʠ ʛʨʫʧʧʳ. ɹʦʣʝʝ ʪʦʛʦ, ʚʦʟʥʠʢʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʙʘʚʣʝʥʠʷ ʥʦʚʳʭ ʫʯʘʩʪʥʠʢʦʚ ð ʥʝ 

ʦʙʷʟʘʪʝʣʴʥʦ ʟʥʘʢʦʤʳʭ ʩʦ ʚʩʝʤʠ ʦʩʪʘʣʴʥʳʤʠ, ʢʘʢ ʚ ʪʨʘʜʠʮʠʦʥʥʳʭ çʢʫʙʳʰʢʘʭè. ɺ ʦʪʣʠʯʠʝ ʦʪ 

ʙʘʥʢʦʚʩʢʠʭ ʧʨʦʮʝʜʫʨ, ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ ʚʩʝ ʥʦʚʳʭ ʠ ʙʦʣʝʝ ʠʟʦʱʨʝʥʥʳʭ ʧʦʜʪʚʝʨʞʜʝʥʠʡ 

ʠʜʝʥʪʠʯʥʦʩʪʠ, ʵʪʦʪ ʤʝʭʘʥʠʟʤ ʧʦʥʠʞʘʝʪ ʙʘʨʴʝʨ ʜʦʩʪʫʧʘ, ʧʝʨʝʢʣʘʜʳʚʘʷ ʯʘʩʪʴ ʟʘʜʘʯ ʥʘ ʩʘʤʫ 

ʩʠʩʪʝʤʫ, ʪʘʢ ʯʪʦ çʟʥʘʪʴ ʢʣʠʝʥʪʘ ʚ ʣʠʮʦè ʫʞʝ ʥʝ ʩʪʦʣʴ ʚʘʞʥʦ. 

ɺʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʥʘʩʢʦʣʴʢʦ ʵʬʬʝʢʪʠʚʥʦʡ ʦʢʘʞʝʪʩʷ ʤʦʜʝʣʴ WeTrust, ʦʥʘ ʚ ʣʶʙʦʤ 

ʩʣʫʯʘʝ ʧʦʜʩʢʘʞʝʪ, ʢʘʢ ʫʚʷʟʘʪʴ ʥʦʚʳʝ ʩʠʩʪʝʤʳ ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʜʦʚʝʨʠʷ 

ʩʦ ʩʪʘʨʳʤʠ, ʛʣʫʙʦʢʦ ʫʢʦʨʝʥʠʚʰʠʤʠʩʷ ʩʪʨʫʢʪʫʨʘʤʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʦʪʥʦʰʝʥʠʡ. ʅʘ ʥʘʰ ʚʟʛʣʷʜ, 

ʢʨʘʡʥʝ ʚʘʞʥʦ, ʯʪʦʙʳ ʧʨʦʙʣʝʤʳ ʙʝʜʥʝʡʰʝʛʦ ʥʘʩʝʣʝʥʠʷ ɿʝʤʣʠ ʥʝ ʨʝʰʘʣʠʩʴ çʩʚʝʨʭʫè ʠʥʚʝʩʪʦʨʘʤʠ 

ʠʟ ʂʨʝʤʥʠʝʚʦʡ ʜʦʣʠʥʳ, ʢʦʪʦʨʳʝ ʫʚʝʨʝʥʳ, ʯʪʦ ʟʥʘʶʪ, ʢʘʢ ʵʪʦ ʜʝʣʘʪʴ. ɺʩʝ ʨʝʰʝʥʠʷ ʜʦʣʞʥʳ 

ʧʨʠʥʠʤʘʪʴʩʷ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ ʧʦʨʷʜʢʝ, ʩ ʫʯʝʪʦʤ ʢʫʣʴʪʫʨʥʦʡ ʩʧʝʮʠʬʠʢʠ ʠ ʩʦʮʠʘʣʴʥʦʛʦ 

ʫʩʪʨʦʡʩʪʚʘ ʢʘʞʜʦʛʦ ʦʪʜʝʣʴʥʦ ʚʟʷʪʦʛʦ ʩʦʦʙʱʝʩʪʚʘ. 

ɹʝʟʫʩʣʦʚʥʦ, ʪʘʢʠʝ ʠʥʠʮʠʘʪʠʚʳ, ʢʘʢ WeTrust, ʩ ʠʭ ʩʪʨʝʤʣʝʥʠʝʤ ʧʦʥʠʟʠʪʴ ʙʘʨʴʝʨʳ ʜʦʩʪʫʧʘ ʠ 

ʦʙʝʩʧʝʯʠʪʴ ʬʠʥʘʥʩʦʚʫʶ ʠʥʢʣʶʟʠʶ, ʥʫʞʥʦ ʧʨʠʚʝʪʩʪʚʦʚʘʪʴ. ʅʦ ʥʝ ʙʫʜʝʤ ʟʘʙʳʚʘʪʴ, ʯʪʦ ʚ ʢʘʞʜʦʡ 

ʢʫʣʴʪʫʨʝ ʩʚʦʷ ʩʠʩʪʝʤʘ ʠʜʝʥʪʠʬʠʢʘʮʠʠ. ɺ ʪʦʡ ʠʣʠ ʠʥʦʡ ʬʦʨʤʝ ʚʦʧʨʦʩ ʦʙ ʠʜʝʥʪʠʯʥʦʩʪʠ ʚʦʟʥʠʢʘʝʪ 

ʚʩʝʛʜʘ. ʆʜʥʘʢʦ ʝʩʣʠ ʧʦʜʫʤʘʪʴ, ʯʪʦ ʤʳ ʚʢʣʘʜʳʚʘʝʤ ʚ ʧʦʥʷʪʠʝ çʠʜʝʥʪʠʯʥʦʩʪʴè, ʦ ʢʦʪʦʨʦʤ ʧʦʡʜʝʪ 

ʨʝʯʴ ʚ ʩʣʝʜʫʶʱʝʡ ʛʣʘʚʝ, ʤʳ ʦʙʥʘʨʫʞʠʤ, ʯʪʦ ʦʥʦ ʚʝʩʴʤʘ ʥʝʦʜʥʦʟʥʘʯʥʦ, ʘ ʚ ʵʧʦʭʫ ʠʥʪʝʨʥʝʪʘ 




