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Kʦʤʧʘʥʠʠʪʝ ʜʝʥʝʩ  ʨʘʙʦʪʘʪ ʚʦ ʦʢʨʫʞʫʚʘˁʝ ʰʪʦ ʝ ʧʨʦʩʣʝʜʝʥʦ ʦʜ ʚʠʩʦʢ 

ʩʪʝʧʝʥ ʥʘ ʥʝʩʠʛʫʨʥʦʩʪ ʠ ʤʘʣʠ ʤʦʞʥʦʩʪʠ ʟʘ ʧʨʝʜʚʠʜʫʚʘˁʝ ʥʘ ʠʜʥʠʥʘʪʘ. ɺʦ ʪʘʢʚʠ 

ʫʩʣʦʚʠ ʥʘ ʜʠʥʘʤʠʯʥʦ ʠ ʪʫʨʙʫʣʝʥʪʥʦ ʦʢʨʫʞʫʚʘˁʝ, ʢʘʜʝ ʰʪʦ ʥʘ ʝʜʥʘʪʘ ʩʪʨʘʥʘ ʝ 

ʢʦʥʢʫʨʝʥʮʠʿʘʪʘ, ʘ ʥʘ ʜʨʫʛʘʪʘ ʩʪʨʘʥʘ ʩʝ ʩʝ ʧʦʛʦʣʝʤʠʪʝ ʦʯʝʢʫʚʘˁʘ ʠ ʙʘʨʘˁʘ ʥʘ 

ʧʦʪʨʦʰʫʚʘʯʠʪʝ, ʨʘʩʪʘʪ ʠ ʧʦʪʨʝʙʠʪʝ ʟʘ ʢʚʘʣʠʪʝʪʥʦ ʫʧʨʘʚʫʚʘˁʝ. ɺʘʢʚʠʪʝ ʨʘʜʠʢʘʣʥʠ 

ʧʨʦʤʝʥʠ ʚʦ ʜʝʣʦʚʥʦʪʦ ʦʢʨʫʞʫʚʘˁʝ ʿʘ ʥʘʤʝʪʥʫʚʘʘʪ ʧʦʪʨʝʙʘʪʘ ʟʘ ʢʦʨʠʩʪʝˁʝ ʪʘʢʚʠ 

ʫʧʨʘʚʫʚʘʯʢʠ ʘʣʘʪʢʠ ʠ ʪʝʭʥʦʣʦʛʠʠ ʰʪʦ ʦʚʦʟʤʦʞʫʚʘʘʪ ʩʝʦʧʬʘʪʥʦ, ʙʨʟʦ ʠ ʝʬʠʢʘʩʥʦ 

ʢʦʨʠʩʪʝˁʝ ʥʘ ʩʠʪʝ ʜʦʩʪʘʧʥʠ ʧʦʜʘʪʦʮʠ ʠ ʠʥʬʦʨʤʘʮʠʠ, ʚʘʞʥʠ ʟʘ ʫʧʨʘʚʫʚʘˁʝ ʢʘʢʦ 

ʚʥʘʪʨʝ ʚʦ ʢʦʤʧʘʥʠʠʪʝ, ʪʘʢʘ ʠ ʥʘʜʚʦʨ ʦʜ ʥʠʚ. 

ʂʦʥ ʢʨʘʿʦʪ ʥʘ ʜʝʚʝʜʝʩʝʪʪʠʪʝ ʛʦʜʠʥʠ ʦʜ ʤʠʥʘʪʠʦʪ ʚʝʢ, ʘ ʦʩʦʙʝʥʦ ʚʦ ʜʚʘʝʩʝʪ ʠ 

ʧʨʚʠʦʪ ʚʝʢ ʠ ʚʦ ʈ.ʄʘʢʝʜʦʥʠʿʘ ʩʝ ʧʦʚʝ˃ʝ ʩʝ ʯʫʚʩʪʚʫʚʘ ʪʨʝʥʜʦʪ ʥʘ ʛʣʦʙʘʣʠʟʘʮʠʿʘʪʘ ʠ 

ʩʠʣʥʠʪʝ ʥʘʜʚʦʨʝʰʥʠ ʚʣʠʿʘʥʠʿʘ ʠ ʧʨʠʪʠʩʦʮʠ ʥʘ ʥʝʩʪʘʙʠʣʥʦʪʦ ʦʢʨʫʞʫʚʘˁʝ. 

ʂʦʤʧʘʥʠʠʪʝ ʩʝ ʩʦʦʯʝʥʠ ʩʦ ʢʦʥʢʫʨʝʥʮʠʿʘ ʥʘ ʩʠʪʝ ʧʦʜʨʘʯʿʘ ʦʜ ʜʝʣʦʚʥʦʪʦ ʨʘʙʦʪʝˁʝ, 

ʧʘ ʧʦʨʘʜʠ ʪʦʘ ʪʠʝ ʩʝ ʧʨʠʥʫʜʝʥʠ ʰʪʦ ʧʦʜʦʩʣʝʜʥʦ ʜʘ ʛʠ ʢʦʨʠʩʪʘʪ ʩʠʪʝ ʩʚʦʠ 

ʨʘʩʧʦʣʦʞʣʠʚʠ ʧʦʪʝʥʮʠʿʘʣʠ. 

ʆʜ ʧʦʩʪʦʿʥʠʪʝ ʧʦʪʝʥʮʠʿʘʣʠ ʰʪʦ ʠʤ ʩʪʦʿʘʪ ʥʘ ʨʘʩʧʦʣʘʛʘˁʝ, ʩʝʢʘʢʦ 

ʥʘʿʜʨʘʛʦʮʝʥʦ ʚʦ ʩʦʚʨʝʤʝʥʠʦʪ ʜʝʣʦʚʝʥ ʩʚʝʪ ʝ ʟʥʘʝˁʝʪʦ, ʪ.ʝ. ʠʥʪʝʣʝʢʪʫʘʣʥʠʦʪ 

ʢʘʧʠʪʘʣ. ɿʥʘʝˁʘ ʤʦʞʘʪ ʜʘ ʩʝ ʤʝʨʘʪ ʠ ʚʢʘʣʢʫʣʠʨʘʘʪ ʚʦ ʚʢʫʧʥʘʪʘ ʚʨʝʜʥʦʩʪ ʥʘ 

ʢʦʤʧʘʥʠʿʘʪʘ. ʅʘ ʪʦʘ ʫʢʘʞʫʚʘ ʠ ʩʪʫʜʠʿʘʪʘ ʠʟʛʦʪʚʝʥʘ ʦʜ ʩʪʨʘʥʘ ʥʘ Brokings institute 

ʰʪʦ ʧʦʢʘʞʘʣʘ ʜʝʢʘ ʚʦ ʪʝʢʦʪ ʥʘ ʦʩʫʤʜʝʩʝʪʪʠʪʝ ʛʦʜʠʥʠ ʢʥʠʛʦʚʦʜʩʪʚʝʥʘʪʘ ʚʨʝʜʥʦʩʪ 

ʥʘ ʤʘʪʝʨʠʿʘʣʥʠʦʪ ʠʤʦʪ ʠʟʥʝʩʫʚʘʣʘ 62% ʦʜ ʧʘʟʘʨʥʘʪʘ ʚʨʝʜʥʦʩʪ ʥʘ ʢʦʤʧʘʥʠʿʘʪʘ. 

ɼʝʩʝʪ ʛʦʜʠʥʠ ʧʦʜʦʮʥʘ ʪʦʿ ʧʨʦʮʝʥʪ ʦʧʘʜʥʘʣ ʥʘ 38%, ʘ ʥʘʿ ʥʦʚʠʪʝ ʠʩʪʨʘʞʫʚʘˁʘ 

ʧʦʢʘʞʫʚʘʘʪ ʜʝʢʘ ʪʘʘ ʚʨʝʜʥʦʩʪ ʩʝʛʘ ʠʟʥʝʩʫʚʘ ʦʢʦʣʫ 10-15% ʦʜ ʧʘʟʘʨʥʘʪʘ ʚʨʝʜʥʦʩʪ ʥʘ 

ʢʦʤʧʘʥʠʿʘʪʘ. ʉʧʦʨʝʜ ʪʦʘ, ʤʦʞʝ ʜʘ ʩʝ ʢʘʞʝ ʜʝʢʘ ʩʦ ʨʘʟʚʦʿʦʪ ʥʘ ʪʝʭʥʦʣʦʛʠʿʘʪʘ, ʧʨʝʜ 

ʩʝ ʥʘ ʠʥʬʦʨʤʘʮʠʩʢʘʪʘ ʪʝʭʥʦʣʦʛʠʿʘ ʝʢʦʥʦʤʠʿʘʪʘ ʥʘ ʝʜʥʘ ʜʨʞʘʚʘ ʠ ʥʝʿʟʠʥʠʪʝ 

ʨʘʟʚʦʿʥʠ ʧʦʪʝʥʮʠʿʘʣʠ ʩʝ ʧʦʤʘʣʢʫ ʟʘʚʠʩʘʪ ʦʜ ʤʘʰʠʥʠʪʝ, ʦʧʨʝʤʘʪʘ ʠ ʢʘʧʠʪʘʣʦʪ, ʘ ʩʝ 

ʧʦʚʝ˃ʝ ʦʜ ʣʫʺʝʪʦ ʠ ʥʠʚʥʠʦʪ ʢʨʝʘʪʠʚʝʥ ʧʦʪʝʥʮʠʿʘʣ. ʊʝʭʥʦʣʦʰʢʠʦʪ ʨʘʟʚʦʿ, ʥʦʚʠʪʝ 

ʪʝʭʥʦʣʦʰʢʠ ʠ ʥʘʫʯʥʠ ʦʪʢʨʠʪʠʿʘ ʠ ʥʠʚʥʘʪʘ ʥʝʧʦʩʨʝʜʥʘ ʧʨʠʤʝʥʘ ʫʩʣʦʚʫʚʘʘʪ 

ʧʝʨʤʘʥʝʥʪʥʠʪʝ ʧʨʦʤʝʥʠ ʠ ʪʝʥʜʝʥʮʠʿʘʪʘ ʢʦʥ ʠʥʦʚʘʪʠʚʥʦʩʪ ʜʘ ʩʪʘʥʫʚʘʘʪ ʝʜʠʥʩʪʚʝʥ 

ʤʦʞʝʥ ʥʘʯʠʥ ʟʘ ʝʛʟʠʩʪʝʥʮʠʿʘ ʢʘʢʦ ʥʘ ʢʦʤʧʘʥʠʠʪʝ, ʪʘʢʘ ʥʘ ʦʧʰʪʝʩʪʚʦʪʦ ʚʦ ʮʝʣʠʥʘ. 

ʂʦʣʢʫ ʪʝʭʥʦʣʦʛʠʿʘʪʘ ʝ ʧʦʨʘʟʚʠʝʥʘ, ʪʦʣʢʫ ʪʦʘ ʙʘʨʘ ʩʝ ʧʦʛʦʣʝʤʠ ʚʝʰʪʠʥʠ ʠ 
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ʩʧʦʩʦʙʥʦʩʪ ʥʘ ʚʨʘʙʦʪʝʥʠʪʝ, ʦʜʥʦʩʥʦ ʥʘ ʨʘʟʥʦʚʠʜʥʠ ʧʨʦʬʠʣʠ ʥʘ ʚʠʩʦʢʦʦʙʨʘʟʦʚʘʥʠ 

ʚʨʘʙʦʪʝʥʠ. ʊʝʞʠʰʪʝʪʦ ʥʘ ʨʘʙʦʪʘʪʘ ʩʝ ʧʨʝʬʨʣʘ ʦʜ ʬʠʟʠʯʢʘʪʘ ʢʦʥ ʠʥʪʝʣʝʢʪʫʘʣʥʘʪʘ ʠ 

ʧʩʠʭʠʯʢʘʪʘ ʝʥʝʨʛʠʿʘ ʥʘ ʣʫʺʝʪʦ. ɺʦ ʤʘʢʝʜʦʥʩʢʠ ʫʩʣʦʚʠ ʪʘʢʚʠʪʝ ʟʥʘʝˁʘ ʠ ʚʝʰʪʠʥʠ 

ʯʝʩʪʦ ʩʪʘʛʥʠʨʘʘʪ ʠʣʠ ʩʝ ʛʫʙʘʪ, ʛʣʘʚʥʦ ʟʘʨʘʜʠ ʥʝʦʜʛʦʚʦʨʥʠʦʪ ʪʨʝʪʤʘʥ ʚʦ ʩʤʠʩʣʘ ʥʘ 

ʧʦʩʪʦʿʘʥʦʪʦ ʫʯʝˁʝ ʠ ʟʛʦʣʝʤʫʚʘˁʝʪʦ ʥʘ ʢʦʤʧʝʪʝʥʮʠʠʪʝ. ʆʪʢʨʠʚʘˁʝʪʦ ʠ 

ʫʧʨʘʚʫʚʘˁʝʪʦ ʩʦ ʟʥʘʝˁʝʪʦ ʝ ʥʝʠʟʦʩʪʘʚʝʥ ʝʣʝʤʝʥʪ ʥʘ ʩʪʨʘʪʝʛʠʿʘʪʘ ʥʘ ʫʩʧʝʰʥʠʪʝ 

ʛʣʦʙʘʣʥʠ ʢʦʤʧʘʥʠʠ. ʊʘʢʘ, ʩʪʨʘʪʝʛʠʩʢʠʪʝ ʧʦʪʨʝʙʠ ʥʘ ʦʨʛʘʥʠʟʘʮʠʿʘʪʘ ʟʘ ʢʨʝʠʨʘˁʝ ʠ 

ʨʝʢʨʝʠʨʘˁʝ ʥʦʚʦ ʟʥʘʝˁʝ ʜʦʩʪʠʛʥʫʚʘʘʪ ʩʠʥʝʨʛʠʿʘ ʧʦ ʧʘʪ ʥʘ ʧʨʦʮʝʩʠʨʘˁʝ ʥʘ 

ʠʥʬʦʨʤʘʮʠʠʪʝ ʩʦ ʧʦʤʦʰ ʥʘ ʥʘʧʨʝʜʥʠ ʠʥʬʦʨʤʘʮʠʩʢʦ-ʢʦʤʫʥʠʢʘʮʠʩʢʠ ʪʝʭʥʦʣʦʛʠʠ ʠ 

ʢʦʨʠʩʪʝˁʝ ʠʥʦʚʘʪʠʚʥʠ ʠ ʢʨʝʘʪʠʚʥʠ ʘʣʘʪʢʠ ʟʘ ʦʪʢʨʠʚʘˁʝ ʥʘ ʟʥʘʝˁʝʪʦ. ʇʦʟʥʘʚʘˁʝʪʦ 

ʥʘ ʩʦʚʨʝʤʝʥʠʪʝ ʪʨʝʥʜʦʚʠ ʠ ʤʝʥʘ˅ʝʨʩʢʠʪʝ ʘʣʘʪʠ, ʢʘʢʦ ʠ ʥʠʚʥʘʪʘ ʧʨʠʤʝʥʘ ʝ 

ʥʝʦʧʭʦʜʥʦ ʟʘ ʨʘʟʚʦʿ ʥʘ ʩʝʢʦʿʘ ʝʢʦʥʦʤʠʿʘ, ʦʜʥʦʩʥʦ ʟʘ ʩʪʝʢʥʫʚʘˁʝ ʢʦʥʢʫʨʝʥʪʩʢʘ 

ʧʨʝʜʥʦʩʪ ʠ ʦʙʝʟʙʝʜʫʚʘˁʝ ʦʧʩʪʘʥʦʢ ʠ ʥʘʧʨʝʜʦʢ ʥʘ ʜʝʣʦʚʥʠʪʝ ʩʫʙʿʝʢʪʠ ʥʘ ʧʘʟʘʨʦʪ.  

ɽʜʝʥ ʦʜ ʩʦʚʨʝʤʝʥʠʪʝ ʢʦʥʮʝʧʪʠ ʰʪʦ ʦʚʦʟʤʦʞʫʚʘ ʤʦʞʥʦʩʪ ʟʘ ʩʝʦʧʬʘʪʥʦ ʠ 

ʧʨʦʜʫʢʪʠʚʥʦ ʢʦʨʠʩʪʝˁʝ ʥʘ ʧʦʜʘʪʦʮʠʪʝ ʠ ʠʥʬʦʨʤʘʮʠʠʪʝ, ʝ ʢʦʥʮʝʧʪʦʪ ʟʘ ʩʢʣʘʜʠʨʘˁʝ 

ʧʦʜʘʪʦʮʠ (Data Warehouse) ʠ ʦʪʢʨʠʚʘˁʝ ʟʥʘʝˁʝ ʦʜ ʘʥʘʣʠʪʠʯʢʠʪʝ ʙʘʟʠ ʥʘ ʧʦʜʘʪʦʮʠ 

(Data Mining). ʉʧʦʨʝʜ ʜʦʩʝʛʘʰʥʠʪʝ ʠʥʬʦʨʤʘʮʠʠ, ʩʘʤʦ 20% ʦʜ ʢʦʤʧʘʥʠʠʪʝ 

ʢʦʨʠʩʪʘʪ ʧʦʚʝ˃ʝ ʦʜ 50% ʦʜ ʧʦʜʘʪʦʮʠʪʝ ʰʪʦ ʠʤ ʩʪʦʿʘʪ ʥʘ ʨʘʩʧʦʣʘʛʘˁʝ ʟʘ 

ʟʛʦʣʝʤʫʚʘˁʝ ʥʘ ʩʚʦʿʘʪʘ ʢʦʥʢʫʨʝʥʪʩʢʘ ʧʨʝʜʥʦʩʪ. ɺʘʢʚʠʪʝ ʢʦʥʮʝʧʪʠ ʦʚʦʟʤʦʞʫʚʘʘʪ 

ʠʩʢʦʨʠʩʪʫʚʘˁʝ ʠ ʥʘ ʧʨʝʦʩʪʘʥʘʪʠʪʝ ʧʦʜʘʪʦʮʠ ʠ ʥʠʚʥʦ ʧʨʝʪʚʦʨʘˁʝ ʚʦ ʫʧʦʪʨʝʙʣʠʚʠ 

ʠʥʬʦʨʤʘʮʠʠ. ʇʦʨʘʜʠ ʨʘʩʪʝʯʢʠʪʝ ʧʦʪʨʝʙʠ ʟʘ ʠʥʬʦʨʤʘʮʠʠ ʢʦʤʧʘʥʠʠʪʝ ʩʝʢʦʿʜʥʝʚʥʦ 

ʢʨʝʠʨʘʘʪ ʛʦʣʝʤ ʙʨʦʿ ʧʦʜʘʪʦʮʠ ʟʘ ʥʠʚʥʦʪʦ ʨʘʙʦʪʝˁʝ ʠ ʙʝʟʙʨʦʿ ʬʘʢʪʠ ʟʘ ʥʠʚʥʠʪʝ 

ʧʦʪʨʦʰʫʚʘʯʠ, ʧʨʦʠʟʚʦʜʠ, ʦʧʝʨʘʮʠʠ, ʚʨʘʙʦʪʝʥʠ ʠʪʥ. ʅʘʿʛʦʣʝʤ ʜʝʣ ʦʜ ʦʚʠʝ ʧʦʜʘʪʦʮʠ 

ʙʫʢʚʘʣʥʦ ʩʝ ñʟʘʢʣʫʯʝʥʠò ʚʦ ʠʣʿʘʜʥʠʮʠʪʝ ʢʦʤʧʿʫʪʝʨʩʢʠ ʩʠʩʪʝʤʠ. ʉʘʤʦ ʤʘʣ ʜʝʣ ʦʜ 

ʧʦʜʘʪʦʮʠʪʝ ʰʪʦ ʩʝ ʟʝʤʘʘʪ, ʧʨʦʮʝʩʠʨʘʘʪ ʠ ʩʢʣʘʜʠʨʘʘʪ ʩʝ ʫʧʦʪʨʝʙʫʚʘʘʪ ʦʜ ʩʪʨʘʥʘ ʥʘ 

ʢʦʤʧʘʥʠʠʪʝ ʟʘ ʜʦʥʝʩʫʚʘˁʝ ʦʜʣʫʢʠ.  ʅʦʚʠʪʝ ʠʥʬʦʨʤʘʮʠʩʢʠ ʪʝʭʥʦʣʦʛʠʠ, ʩʦ ʩʠʣʥʠ 

ʧʝʨʬʦʨʤʘʥʩʠ, ʦʚʦʟʤʦʞʫʚʘʘʪ ʩʢʣʘʜʠʨʘˁʝ ʥʘ ʛʦʣʝʤʠ ʢʦʣʠʯʠʥʠ ʥʘ ʧʦʜʘʪʦʮʠ, ʥʠʚʥʘ 

ʦʙʨʘʙʦʪʢʘ ʠ ʠʩʢʦʨʠʩʪʫʚʘˁʝ ʟʘ ʜʦʙʠʚʘˁʝ  ʠʥʬʦʨʤʘʮʠʠ ʰʪʦ ˃ʝ ʩʣʫʞʘʪ ʢʘʢʦ 

ʧʦʜʜʨʰʢʘ ʥʘ ʦʜʣʫʯʫʚʘˁʝʪʦ ʠ ˃ʝ ʦʪʚʘʨʘʘʪ ʛʦʣʝʤʠ ʤʦʞʥʦʩʪʠ ʟʘ ʫʥʘʧʨʝʜʫʚʘˁʝ ʥʘ 

ʜʝʣʦʚʥʠʪʝ ʧʨʦʮʝʩʠ, ʪ.ʝ. ˃ʝ ʦʙʝʟʙʝʜʫʚʘʘʪ ʘʥʘʣʠʟʘ ʠ ʩʣʝʜʝˁʝ ʥʘ ʝʬʠʢʘʩʥʦʩʪʘ ʥʘ 

ʜʝʣʦʚʥʠʦʪ ʩʠʩʪʝʤ. Data Warehouse ʠ Data Mining  ʩʝ ʝʜʥʠ ʦʜ ʥʘʿʥʦʚʠʪʝ ʜʠʩʮʠʧʣʠʥʠ 
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ʠ ʪʠʝ ʩʝ ʫʰʪʝ ʩʝ ʚʦ ʬʘʟʘ ʥʘ ʠʥʪʝʥʟʠʚʝʥ ʨʘʟʚʦʿ. ʆʩʥʦʚʘʪʘ ʟʘ ʥʠʚʥʠʦʪ ʨʘʟʚʦʿ ʛʣʘʚʥʦ, 

ʣʝʞʠ ʚʦ ʠʥʪʝʥʟʠʚʥʠʦʪ ʨʘʟʚʦʿ ʥʘ ʠʥʬʦʨʤʘʮʠʩʢʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʥʦʚʠʪʝ ʩʦʟʥʘʥʠʿʘ ʟʘ 

ʠʥʬʦʨʤʘʮʠʩʢʠʪʝ ʧoʪʨʝʙʠ ʥʘ ʢʦʤʧʘʥʠʠʪʝ.  ʂʦʥʮʝʧʪʦʪ ʥʘ Data Warehouse ʝ ʜʝʣ ʦʜ 

ʦʜʛʦʚʦʨʦʪ, ʧʨʝʢʫ ʠʥʬʦʨʤʘʮʠʩʢʘʪʘ ʪʝʭʥʦʣʦʛʠʿʘ, ʜʘ ʩʝ ʠʟʣʝʟʝ ʚʦ ʧʨʝʩʨʝʪ ʪʦʢʤʫ ʥʘ 

ʦʚʠʝ ʠʜʝʥʪʠʬʠʢʫʚʘʥʠ ʧʦʪʨʝʙʠ. ʊʦʘ ʝ ʝʜʥʦʩʪʘʚʥʦ ʢʦʥʮʝʧʪ ʰʪʦ ʤʦʞʝ ʤʥʦʛʫ ʜʘ 

ʧʨʠʜʦʥʝʩʝ ʟʘ ʫʩʧʝʭʦʪ ʠ ʩʪʘʙʠʣʥʦʩʪʘ ʥʘ ʢʦʤʧʘʥʠʿʘʪʘ, ʦʜʥʦʩʥʦ ʦʜʨʞʣʠʚʦʩʪʘ ʥʘ 

ʛʣʦʙʘʣʥʠʦʪ ʧʘʟʘʨ. Data Warehouse ʦʚʦʟʤʦʞʫʚʘ ʦʣʝʩʥʫʚʘˁʝ ʥʘ ʠʥʪʝʛʨʠʨʘˁʝʪʦ ʥʘ 

ʧʦʜʘʪʦʮʠʪʝ, ʛʝʥʝʨʠʨʘʥʠ ʚʦ ʝʜʝʥ ʩʚʝʪ ʥʘ ʥʝʠʥʪʝʛʨʠʨʘʥʠ ʠʥʬʦʨʤʘʮʠʩʢʠ ʩʠʩʪʝʤʠ. 

ɺʘʢʚʠʦʪ ʢʦʥʩʪʘʥʪʝʥ ʮʠʢʣʫʩ ʥʘ ʛʝʥʝʨʠʨʘˁʝ ʧʦʜʘʪʦʮʠ, ʥʠʚʥʦ ʩʢʣʘʜʠʨʘˁʝ ʠ 

ʢʦʤʧʣʝʢʩʥʦʩʪʘ ʧʨʠ ʠʩʪʨʘʞʫʚʘˁʝʪʦ ʠ ʘʥʘʣʠʟʘʪʘ ʨʝʟʫʣʪʠʨʘʘʪ ʩʦ ʨʘʟʚʦʿ ʥʘ ʥʦʚʠ ʠ 

ʤʦ˃ʥʠ ʘʣʘʪʢʠ ʰʪʦ ʙʠ ʧʦʤʦʛʥʘʣʝ ʜʘ ʥʘʜʤʠʥʝ ʦʚʦʿ ʧʨʝʜʠʟʚʠʢ. Data Warehouse ʠ Data 

Mining ʤʦʞʘʪ ʜʘ ʙʠʜʘʪ ʦʨʫʞʿʝ ʢʦʝ ʙʠ ʩʝ ʢʦʨʠʩʪʝʣʦ ʟʘ ʦʪʢʨʠʚʘˁʝ ʥʘ ʩʢʨʠʝʥʠʪʝ 

ʧʦʚʦʣʥʦʩʪʠ ʰʪʦ ʩʝ ʩʦʜʨʞʘʥʠ ʚʦ ʦʛʨʦʤʥʠʦʪ ʤʘʛʘʮʠʥ ʥʘ ʧʦʜʘʪʦʮʠ ʠ ʪʠʝ ʩʪʘʥʫʚʘʘʪ 

ʩʪʘʥʜʘʨʜ ʟʘ ʦʙʝʟʙʝʜʫʚʘˁʝ ʢʦʤʧʝʪʠʪʠʚʥʘ ʧʨʝʜʥʦʩʪ.  

ɺʦ ʦʚʦʿ ʪʨʫʜ ˃ʝ ʙʠʜʘʪ ʧʨʝʟʝʥʪʠʨʘʥʠ ʥʝʢʦʠ ʦʜ Data Mining ʪʝʭʥʠʢʠʪʝ ʰʪʦ ʩʝ 

ʨʝʟʫʣʪʘʪ ʥʘ ʜʦʣʛ ʧʨʦʮʝʩ ʥʘ ʠʩʪʨʘʞʫʚʘˁʝ ʠ ʧʨʦʠʟʚʦʜ ʥʘ ʝʜʝʥ ʥʠʚʝʥ ʢʦʥʪʠʥʫʠʨʘʥ 

ʨʘʟʚʦʿ. ʀʤʝʥʦ ʝʚʦʣʫʮʠʿʘʪʘ ʟʘʧʦʯʥʫʚʘ ʢʦʛʘ ʜʝʣʦʚʥʠʪʝ ʧʦʜʘʪʦʮʠ ʥʘ ʢʦʤʧʘʥʠʠʪʝ ʙʝʘ 

ʩʢʣʘʜʠʨʘʥʠ ʚʦ ʢʦʤʧʿʫʪʝʨʠʪʝ, ʧʨʠ ʰʪʦ ʢʦʥʪʠʥʫʠʨʘʥʦ ʩʝ ʧʦʜʦʙʨʫʚʘʰʝ ʧʨʠʩʪʘʧʦʪ ʜʦ 

ʥʠʚ, ʘ ʚʦ ʧʦʩʣʝʜʥʦ ʚʨʝʤʝ ʩʝ ʨʘʟʚʠʝʥʠ ʪʝʭʥʦʣʦʛʠʠ ʰʪʦ ʠʤ ʦʚʦʟʤʦʞʫʚʘʘʪ ʥʘ 

ʢʦʨʠʩʥʠʮʠʪʝ ʜʘ ʫʧʨʘʚʫʚʘʘʪ ʩʦ ʩʦʙʨʘʥʠʪʝ ʧʦʜʘʪʦʮʠ ʚʦ ʨʝʘʣʥʦ ʚʨʝʤʝ. 

ɺʦ ʧʦʩʣʝʜʥʠʦʪ ʜʝʣ ʦʜ ʪʨʫʜʦʪ ˃ʝ ʙʠʜʘʪ ʠʟʥʝʩʝʥʠ ʟʘʢʣʫʯʥʠ ʩʦʛʣʝʜʫʚʘˁʘ ʟʘ 

ʝʬʝʢʪʠʪʝ ʦʜ ʧʨʠʤʝʥʘʪʘ ʥʘ Data Warehouse  ʠ Data Mining,  ʰʪʦ ʧʨʝʪʩʪʘʚʫʚʘʘʪ ʜʚʝ 

ʤʦ˃ʥʠ ʦʨʛʘʥʠʟʘʮʠʩʢʠ ʘʣʘʪʢʠ. ʀʩʪʦ ʪʘʢʘ, ˃ʝ ʙʠʜʝ ʩʦʛʣʝʜʘʥʦ ʢʦʣʢʫ ʥʠʚʥʦʪʦ 

ʧʦʟʥʘʚʘˁʝ ʤʦʞʝ ʜʘ ʧʨʠʜʦʥʝʩʝ ʟʘ ʟʛʦʣʝʤʫʚʘˁʝ ʥʘ ʢʦʥʢʫʨʝʥʪʩʢʘʪʘ ʧʨʝʜʥʦʩʪ ʥʘ 

ʢʦʤʧʘʥʠʠʪʝ, ʰʪʦ ʜʝʥʝʩ ʧʨʝʪʩʪʘʚʫʚʘ ʝʜʝʥ ʦʜ ʢʣʫʯʥʠʪʝ ʬʘʢʪʦʨʠ ʟʘ ʫʩʧʝʭ ʚʦ ʙʠʟʥʠʩ 

ʨʘʙʦʪʝˁʝʪʦ.        

                                                                                                                                                                                                                       

 

ʇʨʠʤʝʥʘʪʘ ʥʘ ʦʚʠʝ ʢʦʥʮʝʧʪʠ, ʢʘʢʦ ʠ ʩʝʢʦʿʘ ʜʨʫʛʘ ʥʦʚʠʥʘ ʝ ʧʨʝʜʠʟʚʠʢ, ʥʦ ʠ 

ʥʝʠʟʚʝʩʥʦʩʪ, ʘ ʧʦʥʝʢʦʛʘʰ ʧʨʝʜʠʟʚʠʢʫʚʘ ʠ ʦʪʧʦʨ ʢʘʿ ʦʜʜʝʣʥʠ ʠʥʪʝʨʝʩʥʠ ʛʨʫʧʠ ʢʘʢʦ 

ʚʦ ʢʦʤʧʘʥʠʠʪʝ, ʪʘʢʘ ʠ ʚʦ ʦʧʨʝʜʝʣʝʥʠ ʪʨʘʜʠʮʠʦʥʘʣʥʦ ʠʥʝʨʪʥʠ ʩʪʨʫʢʪʫʨʠ ʚʦ 
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ʜʨʞʘʚʥʠʪʝ ʠʥʩʪʠʪʫʮʠʠ. ʊʘʢʚʠʦʪ ʦʪʧʦʨ, ʘ ʦʩʦʙʝʥʦ ʥʝʨʘʟʙʠʨʘˁʝʪʦ ʥʘ ʢʦʨʠʩʥʦʩʪʘ ʦʜ 

ʚʦʚʝʜʫʚʘˁʝʪʦ ʥʘ ʚʘʢʚʠʪʝ ʥʦʚʠ ʢʦʥʮʝʧʪʠ ʠ ʤʝʪʦʜʦʣʦʛʠʠ ʯʝʩʪʦʧʘʪʠ ʛʠ ʤʠʥʠʤʠʟʠʨʘ 

ʚʝ˃ʝ ʧʦʩʪʠʛʥʘʪʠʪʝ ʨʝʟʫʣʪʘʪʠ ʰʪʦ ʩʝ ʦʩʪʚʘʨʝʥʠ ʩʦ ʛʦʣʝʤʦ ʟʘʣʘʛʘˁʝ ʠ ʥʘʧʦʨʠ ʧʨʝʜ 

ʩʝ, ʦʜ ʧʦʝʜʠʥʮʠʪʝ ʠʣʠ ʤʘʣʠ ʛʨʫʧʠ ʩʪʨʫʯˁʘʮʠ. ʉʦ ʦʚʦʿ ʪʨʫʜ ʩʝ ʥʘʛʣʘʩʫʚʘ ʠ ʩʝ 

ʧʦʪʝʥʮʠʨʘ ʧʨʝʜʥʦʩʪʘ ʰʪʦ ʿʘ ʥʦʩʠ ʧʨʠʤʝʥʘʪʘ ʥʘ ʩʦʚʨʝʤʝʥʠʪʝ ʤʝʥʘ˅ʝʨʩʢʠ ʘʣʘʪʢʠ 

ʢʦʠhʪʦ ʛʠ ʧʨʦʫʯʫʚʘ ʠ ʨʘʟʚʠʚʘ ʩʦʚʨʝʤʝʥʘʪʘ ʝʢʦʥʦʤʩʢʘ ʠ ʠʥʬʦʨʤʘʮʠʩʢʘ ʥʘʫʢʘ. 

ʂʦʥʢʨʝʪʥʦ, ʚʦ ʦʚʦʿ ʩʣʫʯʘʿ, ˃ʝ ʙʠʜʘʪ ʧʨʠʢʘʞʘʥʠ ʧʨʝʜʥʦʩʪʠʪʝ ʰʪʦ ʛʠ ʥʦʩʠ 

ʧʨʠʬʘ˃ʘˁʝʪʦ ʠ ʧʨʘʢʪʠʯʥʘʪʘ ʧʨʠʤʝʥʘ ʥʘ ʢʦʥʮʝʧʪʦʪ ʥʘ Data Warehouse ʠ Data 

Mining . ʇʨʠʬʘ˃ʘˁʝʪʦ ʥʘ ʚʘʢʚʠʪʝ ʢʦʥʮʝʧʪʠ ʦʜ ʩʪʨʘʥʘ ʥʘ ʢʦʤʧʘʥʠʠʪʝ ʝ ʝʜʝʥ ʦʜ 

ʥʘʯʠʥʠʪʝ ʰʪʦ ʤʦʞʝ ʜʘ ʿʘ ʧʨʠʙʣʠʞʠ ʈ. ʄʘʢʝʜʦʥʠʿʘ ʢʦʥ ʢʨʫʛʦʪ ʥʘ ʫʩʧʝʰʥʠʪʝ ʠ 

ʧʨʦʩʧʝʨʠʪʝʪʥʠ ʟʝʤʿʠ. ʊʦʢʤʫ ʪʘʢʚʦʪʦ ñʧʘʤʝʪʥʦò ʠʩʢʦʨʠʩʪʫʚʘˁʝ ʥʘ ʠʥʪʝʣʝʢʪʫʘʣʥʠʦʪ 

ʢʘʧʠʪʘʣ ʠ ʜʘʚʘ ʰʘʥʩʘ ʥʘ ʥʘʰʘʪʘ ʟʝʤʿʘ ʚʦ ʰʪʦ ʧʦʢʨʘʪʦʢ ʧʝʨʠʦʜ, ʘʢʦ ʥʝ ʛʠ ʜʦʩʪʠʛʥʝ, 

ʙʘʨʝʤ ʜʘ ʩʝ ʜʦʙʣʠʞʠ ʜʦ ʨʘʟʚʠʝʥʠʪʝ ʜʨʞʘʚʠ ʠ ʫʩʧʝʰʥʦ ʜʘ ʩʝ ʚʢʣʫʯʠ ʚʦ ʛʣʦʙʘʣʥʠʦʪ 

ʧʘʟʘʨʝʥ ʥʘʪʧʨʝʚʘʨ, ʩʦ ʥʘʛʣʘʩʦʢ ʥʘ ʦʥʘ ʦʢʨʫʞʫʚʘˁʝ ʢʦʥ ʢʦʝʰʪʦ ʧʨʠʨʦʜʥʦ ʪʝʞʥʝʝ, 

ʚʦ ʨʘʤʢʠʪʝ ʥʘ ɽʚʨʦʧʩʢʘʪʘ ʫʥʠʿʘ. 

ʇʨʝʜʤʝʪ ʥʘ ʠʩʪʨʘʞʫʚʘˁʝ ʚʦ ʦʚʦʿ ʪʨʫʜ ʧʨʝʪʩʪʘʚʫʚʘ ʧʨʠʤʝʥʘʪʘ ʥʘ ʤʝʪʦʜʠʪʝ 

ʟʘ Data Mining ʚʦ ʥʘʩʦʢʘ ʥʘ ʧʦʜʦʙʨʫʚʘˁʝ ʥʘ ʦʜʣʫʯʫʚʘˁʝʪʦ ʚʦ ʢʦʤʧʘʥʠʠʪʝ. 

ʅʘʿʧʨʚʠʥ ˃ʝ ʩʝ ʥʘʧʨʘʚʠ ʪʝʦʨʝʪʩʢʘ ʝʣʘʙʦʨʘʮʠʿʘ ʥʘ ʦʩʥʦʚʥʠʪʝ ʧʦʠʤʠ ʠ ʨʘʟʛʣʝʜʫʚʘˁʝ 

ʥʘ ʦʩʥʦʚʥʠʪʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ Data Mining ʤʝʪʦʜʠʪʝ ʟʘ ʧʦʪʦʘ ʜʘ ʙʠʜʝ ʧʨʠʢʘʞʘʥʘ 

ʠ ʥʠʚʥʘʪʘ ʧʨʘʢʪʠʯʥʘ ʫʧʦʪʨʝʙʘ ʚʦ ʨʘʤʢʠʪʝ ʥʘ ʦʜʜʝʣʥʘ ʢʦʤʧʘʥʠʿʘ ʠ ʙʝʥʝʬʠʮʠʠʪʝ 

ʰʪʦ ʙʠ ʩʝ ʜʦʙʠʣʝ ʦʜ ʥʠʚʥʘʪʘ ʧʨʠʤʝʥʘ. ɺʦ ʦʚʦʿ ʪʨʫʜ ʩʝ ʧʨʝʪʩʪʘʚʝʥʠ ʦʩʥʦʚʥʠʪʝ ʠ 

ʥʘʿʯʝʩʪʦ ʢʦʨʠʩʪʝʥʠ ʤʝʪʦʜʠ ʟʘ Data Mining, ʧʨʠ ʰʪʦ ʘʢʮʝʥʪʦʪ ˃ʝ ʙʠʜʝ ʩʪʘʚʝʥ ʥʘ 

ʦʥʠʝ ʤʝʪʦʜʠ ʰʪʦ ʩʝ ʥʘʿʧʨʠʬʘʪʣʠʚʠ ʟʘ ʫʧʦʪʨʝʙʘ, ʚʦ ʟʘʚʠʩʥʦʩʪ ʦʜ ʢʦʣʠʯʠʥʘʪʘ, 

ʜʦʩʪʘʧʥʦʩʪʘ ʠ ʚʠʜʦʪ ʥʘ ʧʦʜʘʪʦʮʠʪʝ. ʀʩʪʦ ʪʘʢʘ, ʥʘʤʝʨʘʪʘ ʥʘ ʦʚʦʿ ʪʨʫʜ ˃ʝ ʙʠʜʝ ʠ ʜʘ 

ʩʝ ʜʘʜʝ ʧʨʝʛʣʝʜ ʥʘ ʧʦʩʪʦʿʥʘʪʘ ʩʦʩʪʦʿʙʘ ʚʦ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ ʚʦ ʦʚʘʘ ʦʙʣʘʩʪ, ʠ 

ʪʦʘ ʧʨʝʢʫ ʘʥʘʣʠʟʘ ʥʘ ʧʦʩʪʦʿʥʠʪʝ ʩʦʩʪʦʿʙʠ. ʅʘʪʘʤʫ, ʧʘʢ, ˃ʝ ʙʠʜʘʪ ʨʘʟʛʣʝʜʘʥʠ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʠʪʝ ʥʘ ʨʘʩʧʦʣʦʞʣʠʚʠʪʝ ʠ ʢʦʨʠʩʪʝʥʠʪʝ ʘʣʘʪʢʠ ʟʘ Data Mining ʠ ʢʦʿʘ ʦʜ 

ʪʠʝ ʘʣʘʪʢʠ, ʚʦ ʢʘʢʚʠ ʫʩʣʦʚʠ, ʤʦʞʝ ʜʘ ʥʘʿʜʝ ʥʘʩʿʦʦʜʚʝʪʥʘ ʧʨʠʤʝʥʘ.   

ʆʩʥʦʚʥʘʪʘ ʮʝʣ ʥʘ ʦʚʦʿ ʪʨʫʜ ʝ ʜʘ ʩʝ ʦʚʦʟʤʦʞʠ ʧʦʜʣʘʙʦʢʦ ʦʩʦʟʥʘʚʘˁʝ ʥʘ 

ʢʦʥʮʝʧʪʦʪ ʥʘ Data Warehouse ʠ Data Mining ʢʘʢʦ ʦʜ ʪʝʦʨʝʪʩʢʠ, ʪʘʢʘ ʠ ʦʜ ʧʨʘʢʪʠʯʝʥ 

ʘʩʧʝʢʪ ʠ ʜʘ ʩʝ ʧʨʦʰʠʨʘʪ ʟʥʘʝˁʘʪʘ ʟʘ ʦʚʘʘ ʠʥʬʦʨʤʘʮʠʩʢʘ ʪʝʭʥʦʣʦʛʠʿʘ, ʢʘʢʦ ʛʣʘʚʝʥ 
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ʜʚʠʛʘʪʝʣ ʚʦ ʦʩʪʚʘʨʫʚʘˁʝʪʦ ʢʦʥʢʫʨʝʥʪʩʢʘ ʧʨʝʜʥʦʩʪ ʥʘ ʢʦʤʧʘʥʠʠʪʝ. ʎʝʣʪʘ ʩʝ ʩʦʩʪʦʠ 

ʚʦ ʥʘʛʣʘʩʫʚʘˁʝ ʥʘ ʥʝʦʧʭʦʜʥʦʩʪʘ ʠ ʢʦʨʠʩʥʦʩʪʘ ʦʜ ʧʨʠʤʝʥʘʪʘ ʥʘ ʚʘʢʚʠʪʝ ʥʦʚʠ 

ʠʥʬʦʨʤʘʮʠʩʢʠ ʪʝʭʥʦʣʦʛʠʠ, ʰʪʦ ʤʦʞʘʪ ʜʘ ʠʤʘʘʪ ʧʨʘʢʪʠʯʥʘ ʚʨʝʜʥʦʩʪ ʚʦ 

ʧʦʜʦʙʨʫʚʘˁʝʪʦ ʥʘ ʧʨʦʮʝʩʦʪ ʥʘ ʜʝʣʦʚʥʦʪʦ ʦʜʣʫʯʫʚʘˁʝ ʚʦ ʢʦʤʧʘʥʠʠʪʝ. 

ɺʦ ʥʘʪʘʤʦʰʥʦʪʦ ʨʘʟʛʣʝʜʫʚʘˁʝ ʥʘ ʩʢʣʘʜʠʨʘˁʝʪʦ ʥʘ ʧʦʜʘʪʦʮʠʪʝ ʠ 

ʦʪʢʨʠʚʘˁʝʪʦ ʥʘ ʟʥʘʝˁʝʪʦ ʦʜ ʘʥʘʣʠʪʠʯʢʠʪʝ ʙʘʟʠ ʥʘ ʧʦʜʘʪʦʮʠ, ʢʘʢʦ ʦʩʥʦʚʥʠ ʟʘʜʘʯʠ 

ʥʘ ʠʩʪʨʘʞʫʚʘˁʝʪʦ, ʩʝ ʩʣʝʜʥʠʚʝ: 

 ʨʘʟʛʣʝʜʫʚʘˁʝ ʥʘ ʥʘʿʧʨʠʩʫʪʥʠʪʝ ʠʥʬʦʨʤʘʮʠʩʢʠ ʪʝʨʤʠʥʠ ʠ ʜʝʪʝʢʪʠʨʘˁʝ 

ʥʘ ʟʥʘʯʝˁʝʪʦ ʥʘ ʧʦʿʘʚʘʪʘ ʥʘ ʥʦʚʠʪʝ ʠʥʬʦʨʤʘʮʠʩʢʠ ʪʝʭʥʦʣʦʛʠʠ ʚʦ ʩʝ 

ʧʦʠʟʨʘʟʝʥʠʪʝ ʧʨʦʮʝʩʠ ʥʘ ʛʣʦʙʘʣʠʟʘʮʠʿʘ, 

 ʧʦʢʦʥʢʨʝʪʥʦ ʦʙʿʘʩʥʫʚʘˁʝ ʟʘ ʦʩʥʦʚʥʠʪʝ ʧʦʠʤʠ ʩʢʣʘʜʠʰʪʝ ʥʘ ʧʦʜʘʪʦʮʠ 

(Data Warehouse) ʠ ʦʪʢʨʠʚʘˁʝ ʥʘ ʟʥʘʝˁʝ ʦʜ ʘʥʘʣʠʪʠʯʢʠʪʝ ʙʘʟʠ ʥʘ 

ʧʦʜʘʪʦʮʠ (Data Mining) 

 ʦʩʚʨʪ ʥʘ ʧʨʦʮʝʩʦʪ ʟʘ ʠʟʛʨʘʜʙʘ ʥʘ ʤʦʜʝʣ ʟʘ Data Mining. ʇʨʠʪʦʘ ʚʘʢʚʠʦʪ 

ʧʨʦʮʝʩ ʝ ʨʘʟʨʘʙʦʪʝʥ ʩʧʦʨʝʜ ʬʘʟʠʪʝ ʥʘ ʥʝʛʦʚʦʪʦ ʦʜʚʠʚʘˁʝ 

 ʫʪʚʨʜʫʚʘˁʝ ʥʘ ʧʨʠʤʝʥʣʠʚʦʩʪʘ ʥʘ ʦʜʜʝʣʥʠ ʤʝʪʦʜʠ ʠ ʪʝʭʥʠʢʠ ʟʘ Data 

Mining ʠ ʧʦʪʝʥʮʠʨʘˁʝ ʜʝʢʘ ʪʘʢʚʠʪʝ ʤʝʪʦʜʠ ʤʦʞʘʪ ʜʘ ʧʨʠʜʦʥʝʩʘʪ ʟʘ 

ʧʦʜʦʙʨʫʚʘˁʝ ʥʘ ʜʝʣʦʚʥʦʪʦ ʦʜʣʫʯʫʚʘˁʝ. 

 ʧʦʪʚʨʜʫʚʘˁʝ ʥʘ ʧʨʝʪʧʦʩʪʘʚʢʘʪʘ ʜʝʢʘ ʜʦʚʝʨʙʘʪʘ ʚʦ ʤʦʜʝʣʦʪ ʟʘ Data 

Mining ʟʘʚʠʩʠ ʦʜ ʢʚʘʣʠʪʝʪʦʪ, ʜʦʩʪʘʧʥʦʩʪʘ ʠ ʢʦʣʠʯʠʥʘʪʘ ʥʘ 

ʨʘʩʧʦʣʦʞʣʠʚʠʪʝ ʧʦʜʘʪʦʮʠ ʠ ʢʦʣʢʫ ʥʝʢʦʠ ʦʜ ʤʝʪʦʜʠ ʧʦʚʝ˃ʝ ʠʣʠ ʧʦʤʘʣʢʫ 

ʩʝ ʩʦʦʜʚʝʪʥʠ ʟʘ ʦʧʨʝʜʝʣʝʥʘ ʩʠʪʫʘʮʠʿʘ 

 ʠʩʪʨʘʞʫʚʘˁʝ ʥʘ ʧʨʘʢʪʠʯʥʘʪʘ ʧʨʠʤʝʥʘ ʥʘ ʚʘʢʚʠʪʝ ʤʝʪʦʜʠ ʠ ʪʝʭʥʠʢʠ, ʠ 

ʪʦʘ ʧʨʝʢʫ ʢʦʨʠʩʪʝˁʝ ʥʘ ʥʝʢʦʣʢʫ ʘʣʘʪʢʠ ʟʘ Data Mining ʥʘ ʝʜʥʦʩʪʘʚʥʠ 

ʤʦʜʝʣʠ ʟʘ Data Mining. 

ʉʦ ʝʣʘʙʦʨʠʨʘˁʝʪʦ ʥʘ ʦʚʠʝ ʟʘʜʘʯʠ ʠ ʥʠʚʥʘʪʘ ʨʘʟʨʘʙʦʪʢʘ ʩʝ ʦʩʪʚʘʨʫʚʘ ʠ ʮʝʣʪʘ 

ʥʘ ʩʘʤʦʪʦ ʠʩʪʨʘʞʫʚʘˁʝ ʟʘ ʥʘ ʢʨʘʿʦʪ ʜʘ ʩʝ ʠʟʚʝʜʝ ʟʘʢʣʫʯʦʢ ʚʦ ʚʨʩʢʘ ʩʦ ʪʝʤʘʪʘ. ʀʣʠ, 

ʧʦʪʦʯʥʦ, ʩʝ ʜʘʚʘ ʦʜʛʦʚʦʨ ʥʘ ʧʨʘʰʘˁʘʪʘ ʧʦʚʨʟʘʥʠ ʩʦ ʧʨʠʤʝʥʘʪʘ ʥʘ ʘʣʘʪʢʠʪʝ ʟʘ Data 

Mining, ʪ.ʝ. ʢʦʣʢʫ ʩʝ ʪʠʝ ʩʦʦʜʚʝʪʥʠ ʠ ʧʨʠʬʘʪʣʠʚʠ, ʢʦʣʢʘʚʠ ʩʝ ʥʠʚʥʠʪʝ ʤʦʞʥʦʩʪʠ, 

ʧʨʝʜʥʦʩʪʠ ʠ ʥʝʜʦʩʪʘʪʦʮʠ, ʢʘʢʦ ʤʦʞʘʪ ʜʘ ʧʨʠʜʦʥʝʩʘʪ ʚʦ ʧʦʜʦʙʨʫʚʘˁʝ ʥʘ ʧʨʦʮʝʩʦʪ 

ʥʘ ʦʜʣʫʯʫʚʘˁʝ, ʠʪʥ. 
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ʄʝʪʦʜʦʣʦʛʠʿʘʪʘ ʥʘ ʠʩʪʨʘʞʫʚʘˁʝʪʦ ʥʘ ʪʝʦʨʝʪʩʢʠʪʝ ʦʩʥʦʚʠ ʥʘ ʢʦʥʮʝʧʪʦʪ ʟʘ 

Data Warehouse ʠ Data Mining ʠ ʧʨʘʢʪʠʯʥʘʪʘ ʧʨʠʤʝʥʘ ʥʘ ʦʚʠʝ ʠʥʬʦʨʤʘʮʠʩʢʠ 

ʪʝʭʥʦʣʦʛʠʠ ʝ ʦʧʨʝʜʝʣʝʥʘ ʦʜ ʩʘʤʠʪʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʦʚʦʿ ʢʦʥʮʝʧʪ, ʰʪʦ ʝ ʟʘʩʥʦʚʘʥ 

ʥʘ ʧʦʚʝ˃ʝ ʜʠʩʮʠʧʣʠʥʠ ʢʘʢʦ ʩʪʘʪʠʩʪʠʢʘ, ʩʠʩʪʝʤʠ ʥʘ ʙʘʟʠ ʥʘ ʧʦʜʘʪʦʮʠ, ʚʝʰʪʘʯʢʘ 

ʠʥʪʝʣʝʛʝʥʮʠʿʘ ʠʪʥ. ʊʦʢʤʫ ʧʦʨʘʜʠ ʪʦʘ, ʥʘʿʧʨʚʠʥ ʝ ʦʙʨʘʟʣʦʞʝʥ ʪʝʦʨʝʪʩʢʠʦʪ ʜʝʣ ʧʨʠ 

ʰʪʦ ʩʝ ʦʙʿʘʩʥʝʪʠ ʪʝʨʤʠʥʠʪʝ, ʤʦʜʝʣʠʪʝ, ʤʝʪʦʜʠʪʝ ʠ ʪʝʭʥʠʢʠʪʝ ʰʪʦ ʥʘʿʯʝʩʪʦ ʩʝ 

ʢʦʨʠʩʪʘʪ ʧʨʠ ʧʨʠʤʝʥʘʪʘ ʥʘ ʦʚʦʿ ʢʦʥʮʝʧʪ, ʘ ʧʦʪʦʘ ʝ ʧʨʠʢʘʞʘʥʘ ʠ ʤʦʞʥʦʩʪʘ ʟʘ 

ʫʧʦʪʨʝʙʘ ʥʘ ʩʦʦʜʚʝʪʥʠʪʝ ʤʝʪʦʜʠ ʠ ʪʝʭʥʠʢʠ, ʟʘ ʥʘ ʢʨʘʿʦʪ ʜʘ ʙʠʜʝ ʧʨʠʢʘʞʘʥʘ ʠ 

ʧʨʘʢʪʠʯʥʘʪʘ ʧʨʠʤʝʥʘ ʥʘ ʥʝʢʦʠ Data mining ʘʣʘʪʢʠ. 

ʉʣʦʞʝʥʦʩʪʘ ʥʘ ʚʘʢʚʘʪʘ ʧʨʦʙʣʝʤʘʪʠʢʘ ʥʘʣʘʛʘ ʢʦʨʠʩʪʝˁʝ ʨʘʟʣʠʯʥʠ ʛʨʘʬʠʯʢʠ 

ʧʨʝʟʝʥʪʘʮʠʠ, ʜʠʿʘʛʨʘʤʠ, ʪʘʙʝʣʠ, ʩʦʦʜʚʝʪʥʠ ʙʣʦʢ ï ʜʠʿʘʛʨʘʤʠ ʠ ʤʦʜʝʣʠ ʢʘʢʦ ʠ 

ʢʦʨʠʩʪʝˁʝ ʥʘ ʘʥʘʣʠʪʠʯʢʠ ʠ ʤʘʪʝʤʘʪʠʯʢʦ ʩʪʘʪʠʩʪʠʯʢʠ ʤʝʪʦʜʠ. ʅʘ ʢʨʘʿʦʪ, ʩʝʢʘʢʦ, 

ʦʚʘ ʧʦʜʨʘʟʙʠʨʘ ʠ ʧʨʠʤʝʥʘ ʥʘ ʢʦʤʧʿʫʪʝʨʩʢʠ, ʪ.ʝ. Data Mining ʘʧʣʠʢʘʮʠʠ ʟʘ 

ʨʝʘʣʠʟʘʮʠʿʘ ʥʘ ʤʦʜʝʣʠʪʝ. 

ʉʦ ʧʦʤʦʰ ʥʘ ʦʚʠʝ ʤʝʪʦʜʠ ʠ ʤʦʜʝʣʠ ʩʝ ʜʘʚʘ ʤʦʞʥʦʩʪ  ʜʘ ʩʝ ʟʘʧʦʟʥʘʘʪ 

ʦʩʥʦʚʥʠʪʝ ʦʩʦʙʝʥʦʩʪʠ ʥʘ ʢʦʥʮʝʧʪʦʪ ʥʘ Data Warehouse ʠ Data Mining, ʜʘ ʩʝ 

ʨʘʟʛʣʝʜʘʘʪ ʢʚʘʣʠʪʘʪʠʚʥʠʪʝ ʠ ʢʚʘʥʪʠʪʘʪʠʚʥʠʪʝ ʩʚʦʿʩʪʚʘ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʜʦʙʠʝʥʠ ʩʦ 

ʧʨʠʤʝʥʘʪʘ ʥʘ ʦʚʦʿ ʢʦʥʮʝʧʪ, ʢʘʢʦ ʠ ʨʘʟʣʠʯʥʠʪʝ ʨʝʰʝʥʠʿʘ ʥʘ ʦʜʜʝʣʥʠ ʜʝʣʦʚʥʠ 

ʧʨʦʙʣʝʤʠ ʰʪʦ ʤʦʞʘʪ ʜʘ ʩʝ ʜʦʙʠʿʘʪ ʩʦ ʧʨʠʤʝʥʘʪʘ ʥʘ ʚʘʢʚʠʪʝ ʩʦʚʨʝʤʝʥʠ ʤʝʥʘ˅ʝʨʩʢʠ 

ʘʣʘʪʢʠ. ʆʚʦʿ ʪʨʫʜ ʛʠ ʩʧʦʿʫʚʘ ʥʦʚʠʪʝ ʥʘʫʯʥʠ ʜʦʩʪʠʛʥʫʚʘˁʘ ʥʘ ʝʢʦʥʦʤʩʢʘʪʘ ʪʝʦʨʠʿʘ ʠ 

ʠʥʬʦʨʤʘʮʠʩʢʘʪʘ ʪʝʭʥʦʣʦʛʠʿʘ, ʢʦʿʘʰʪʦ ʩʣʫʞʠ ʢʘʢʦ ʘʣʘʪ ʟʘ ʫʥʘʧʨʝʜʫʚʘˁʝ ʥʘ ʩʘʤʠʦʪ 

ʜʝʣʦʚʝʥ ʩʠʩʪʝʤ. 
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1.ʀʥʬʦʨʤʘʮʠʠʪʝ ʚʦ ʜʝʣʦʚʥʦʪʦ ʦʜʣʫʯʫʚʘˁʝ 

 
ʀʥʬʦʨʤʘʮʠʠʪʝ ʠ ʟʥʘʝˁʝʪʦ ʩʝ ʢʣʫʯʥʠ ʨʝʩʫʨʩʠ ʟʘ ʫʩʧʝʰʥʦ ʜʝʣʦʚʥʦ ʨʘʙʦʪʝˁʝ. 

ʄʝʥʘ˅ʝʨʠʪʝ ʧʦʩʪʦʿʘʥʦ ʩʝ ʩʦʦʯʫʚʘʘʪ ʩʦ ʨʘʩʪʝʯʢʠʦʪ ʙʨʦʿ ʠʥʪʝʨʥʠ ʠ ʝʢʩʪʝʨʥʠ 

ʠʥʬʦʨʤʘʮʠʠ. ʆʜ ʥʠʚ ʩʝ ʙʘʨʘ ʙʨʟʦ ʜʦʥʝʩʫʚʘˁʝ ʦʧʨʝʜʝʣʝʥʠ ʦʜʣʫʢʠ, ʧʘ ʧʨʠʩʪʘʧʦʪ ʜʦ 

ʮʝʣʦʩʥʠ, ʥʘʚʨʝʤʝʥʠ ʠ ʪʦʯʥʠ ʠʥʬʦʨʤʘʮʠʠ ʩʝ ʧʦʚʝ˃ʝ ʩʪʘʥʫʚʘ ʥʝʤʠʥʦʚʥʦʩʪ, ʘ 

ʠʥʬʦʨʤʘʮʠʠʪʝ ʜʦʙʠʚʘʘʪ ʩʪʨʘʪʝʛʠʩʢʘ ʚʘʞʥʦʩʪ. ʆʜʣʫʢʠʪʝ, ʧʦ ʧʨʘʚʠʣʦ, ʩʝ ʜʦʥʝʩʫʚʘʘʪ 

ʚʨʟ ʦʩʥʦʚʘ ʥʘ ʠʥʬʦʨʤʘʮʠʠʪʝ, ʘ ʩʦ ʨʝʘʣʠʟʘʮʠʿʘ ʥʘ ʜʦʥʝʩʝʥʠʪʝ ʦʜʣʫʢʠ ʜʦʘʺʘ ʜʦ 

ʦʜʜʝʣʥʠ ʧʨʦʤʝʥʠ ʚʦ ʢʦʤʧʘʥʠʿʘʪʘ ʠʣʠ ʚʦ ʦʢʨʫʞʫʚʘˁʝʪʦ. ñ ʀʥʬʦʨʤʘʮʠʿʘʪʘ ʝ ʪʘʢʦʚ 

ʧʦʜʘʪʦʢ ʰʪʦ ʚʦ ʪʝʢʦʪ ʥʘ ʜʝʣʦʚʥʘʪʘ ʘʢʪʠʚʥʦʩʪ ʦʙʝʟʙʜʫʚʘ ʥʦʚʠ ʩʦʟʥʘʥʠʿʘ 

ʢʦʠhʪʦ ʚʨʟ ʦʩʥʦʚʘ ʥʘ ʧʦʩʪʦʿʥʠʪʝ ʟʥʘʝˁʘ ʠ ʠʩʢʫʩʪʚʘ ʢʘʞʫʚʘʘʪ ʧʦʚʝ˃ʝ ʟʘ 

ʧʨʦʤʝʥʘʪʘ ʥʘ ʥʝʢʦʿʘ ʩʦʩʪʦʿʙʘ ʚʥʘʪʨʝ ʚʦ ʦʨʛʘʥʠʟʘʮʠʿʘʪʘ ʠʣʠ ʦʢʨʫʞʫʚʘˁʝʪʦʘ 

ʰʪʦ ʧʨʝʪʭʦʜʥʦ ʧʨʦʚʝʨʝʥʘ ʠ ʘʥʘʣʠʟʠʨʘʥʘ ʧʨʝʪʩʪʘʚʫʚʘ ʩʦʦʜʚʝʪʥʘ ʦʩʥʦʚʘ ʟʘ 

ʜʦʥʝʩʫʚʘˁʝ ʦʜʣʫʢʘ ʟʘ ʚʣʠʿʘʥʠʝʪʦ ʚʨʟ ʧʦʥʘʪʘʤʦʰʥʠʦʪ ʪʝʢ ʥʘ ʜʝʣʦʚʥʘʪʘ 

ʘʢʪʠʚʥʦʩʪò.1 

ɼʦʢʦʣʢʫ ʠʥʬʦʨʤʘʮʠʿʘʪʘ ʩʝ ʥʘʙˀʫʜʫʚʘ ʢʘʢʦ ʨʝʩʫʨʩ, ʪʦʛʘʰ ʤʦʞʝ ʜʘ ʩʝ 

ʟʘʙʝʣʝʞʠ ʜʝʢʘ ʥʝʿʟʠʥʠʪʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʝ ʠʩʢʣʫʯʠʪʝʣʥʠ. ʅʦ ʤʦʞʝ ʜʘ ʩʝ ʢʘʞʝ ʜʝʢʘ 

ʠ ʜʦʢʦʣʢʫ ʠʥʬʦʨʤʘʮʠʿʘʪʘ ʩʝ ʜʝʣʠ ʠʣʠ ʩʝ ʧʨʝʥʝʩʫʚʘ, ʪʘʘ ʥʝ ʛʫʙʠ ʦʜ ʩʚʦʿʘʪʘ 

ʚʨʝʜʥʦʩʪ. ʀʥʬʦʨʤʘʮʠʿʘʪʘ ʥʝ ʩʝ ʧʦʢʦʨʫʚʘ ʥʘ ʟʘʢʦʥʦʪ ʟʘ ʟʘʯʫʚʫʚʘˁʝ ʥʘ ʤʘʪʝʨʠʿʘʪʘ ʠ 

ʝʥʝʨʛʠʿʘʪʘ. ʊʘʢʘ, ʜʝʥʝʩ, ʩʠʪʝ ʦʩʪʘʥʘʪʠ ʨʝʩʫʨʩʠ ʧʦʯʥʫʚʘʘʪ ʜʘ ʟʘʚʠʩʘʪ ʦʜ 

ʠʥʬʦʨʤʘʮʠʩʢʠʪʝ ʨʝʩʫʨʩʠ, ʙʠʜʝʿ˃ʠ ʙʝʟ ʧʦʩʝʜʫʚʘˁʝ ʠʥʬʦʨʤʘʮʠʠ ʟʘ ʩʦʩʪʦʿʙʘʪʘ, 

ʤʝʩʪʦʪʦ ʠ ʥʘʯʠʥʦʪ ʥʘ ʥʠʚʥʦʪʦ ʢʦʨʠʩʪʝˁʝ, ʪʠʝ ʩʪʘʥʫʚʘʘʪ ʙʝʩʢʦʨʠʩʥʠ. 

ʉʦʩʪʘʚʦʪ ʥʘ ʠʥʬʦʨʤʘʮʠʠʪʝ ʤʦʨʘ ʜʘ ʙʠʜʝ ʧʨʠʣʘʛʦʜʝʥ ʥʘ ʚʠʩʪʠʥʩʢʠʪʝ 

ʠʥʬʦʨʤʘʮʠʩʢʠ ʧʦʪʨʝʙʠ ʥʘ ʤʝʥʘ˅ʤʝʥʪʦʪ ʠ ʥʘʩʦʯʝʥ ʢʦʥ ʜʦʥʝʩʫʚʘˁʝ ʮʝʣʠʩʭʦʜʥʠ 

ʜʝʣʦʚʥʠ ʦʜʣʫʢʠ, ʚʦ ʟʘʚʠʩʥʦʩʪ ʦʜ ʩʧʝʮʠʬʠʯʥʦʩʪʘ ʥʘ ʦʜʜʝʣʥʠʪʝ ʜʝʿʥʦʩʪʠ. ʊʦʢʤʫ 

ʟʘʪʦʘ, ʥʘʿʯʝʩʪʦ ʩʝ ʧʦʩʪʘʚʫʚʘ ʙʘʨʘˁʝ ʠʥʪʝʨʥʠʪʝ ʠʥʬʦʨʤʘʮʠʠ ʜʘ ʛʦ ʧʨʠʢʘʞʫʚʘʘʪ 

ʨʘʙʦʪʝˁʝʪʦ ʥʘ ʢʦʤʧʘʥʠʠʪʝ ʩʠʥʪʝʪʠʯʢʠ ( ʟʘ ʮʝʣʘʪʘ ʢʦʤʧʘʥʠʿʘ) ʠ ʘʥʘʣʠʪʠʯʢʠ ( ʥʘ 

ʧʨʠʤʝʨ, ʨʘʟʣʦʞʫʚʘʿ˃ʠ ʛʠ ʠʟʚʝʰʪʘʠʪʝ ʧʦ ʦʨʛʘʥʠʟʘʮʠʦʥʠ ʝʜʠʥʠʮʠ), ʧʘ ʤʦʨʘʘʪ ʜʘ 

ʠʩʢʘʞʫʚʘʘʪ ʦʧʨʝʜʝʣʝʥʠ ʩʦʩʪʦʿʙʠ, ʪʨʝʥʜʦʚʠ ʠʣʠ ʦʪʩʪʘʧʫʚʘˁʘ. ɽʢʩʪʝʨʥʠʪʝ 

                                                 
1 www.corporateinformation.com 
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ʠʥʬʦʨʤʘʮʠʠ, ʧʘʢ, ʪʨʝʙʘ ʜʘ ʛʠ ʠʩʢʘʞʫʚʘʘʪ ʝʢʦʥʦʤʩʢʠʪʝ ʪʨʝʥʜʦʚʠ ʠ ʫʯʠʥʦʢʦʪ ʥʘ 

ʢʦʥʢʫʨʝʥʮʠʿʘʪʘ. 

ɿʥʘʯʝˁʝʪʦ ʥʘ ʠʥʬʦʨʤʘʮʠʿʘʪʘ ʤʦʞʥʦ ʝ ʜʘ ʩʝ ʨʘʟʛʣʝʜʫʚʘ ʦʜ ʪʨʠ ʘʩʧʝʢʪʘ ʠ ʪʦʘ: 

 ʩʠʥʪʘʢʪʠʯʢʦ. ʀʥʬʦʨʤʘʮʠʿʘʪʘ ʩʦʜʨʞʠ ʧʦʨʘʢʘ ʰʪʦ ʝ ʚʠʩʪʠʥʠʪʘ ʠ 

ʧʦʪʧʦʣʥʘ, 

 ʩʝʤʘʥʪʠʯʢʦ. ʉʦʜʨʞʠʥʘʪʘ ʥʘ ʠʥʬʦʨʤʘʮʠʿʘʪʘ ʤʦʨʘ ʜʘ ʙʠʜʝ ʿʘʩʥʘ ʠ 

ʨʘʟʙʠʨʣʠʚʘ ʟʘ ʢʦʨʠʩʥʠʮʠʪʝ, 

 ʧʨʘʛʤʘʪʠʯʢʦ. ʀʥʬʦʨʤʘʮʠʿʘʪʘ ʪʨʝʙʘ ʜʘ ʛʠ ʟʘʜʦʚʦʣʫʚʘ ʧʦʪʨʝʙʠʪʝ ʥʘ 

ʢʦʨʠʩʥʠʢʦʪ ʠ ʜʘ ʿʘ ʨʝʜʫʮʠʨʘ ʥʠʟʚʝʩʥʦʩʪʘ ʧʨʠ ʜʦʥʝʩʫʚʘˁʝʪʦ ʥʘ ʜʝʣʦʚʥʠ 

ʦʜʣʫʢʠ 

ɺʦ ʧʨʦʮʝʩʦʪ ʥʘ ʦʙʨʘʙʦʪʢʘ ʠ/ʠʣʠ ʘʥʘʣʠʟʘ ʧʦʜʘʪʦʮʠʪʝ ʩʝ ʧʨʝʪʚʦʨʘʘʪ ʚʦ 

ʠʥʬʦʨʤʘʮʠʠ ʰʪʦ ʩʝ ʧʨʝʟʝʥʪʠʨʘʘʪ ʚʦ ʥʘʿʧʨʠʬʘʪʣʠʚ ʦʙʣʠʢ ʟʘ ʢʦʨʠʩʥʠʢʦʪ. 

ʀʥʬʦʨʤʘʮʠʠʪʝ ʛʦ ʟʛʦʣʝʤʫʚʘʘʪ ʟʥʘʝˁʝʪʦ ʟʘ ʬʘʢʪʠʪʝ, ʦʙʝʣʝʞʿʘʪʘ ʠʣʠ 

ʥʘʩʪʘʥʠʪʝ.ʏʝʩʪʦʧʘʪʠ ʠʥʬʦʨʤʘʮʠʠʪʝ ʟʘ ʪʘʢʪʠʯʢʦʪʦ ʥʠʚʦ ʥʘ ʫʧʨʘʚʫʚʘˁʝ ʩʝ ʧʦʜʘʪʦʮʠ 

ʰʪʦ ʪʨʝʙʘ ʜʘ ʩʝ ʦʙʨʘʙʦʪʘʪ ʟʘ ʜʘ ʩʝ ʜʦʙʠʿʘʪ ʩʧʝʮʠʬʠʯʥʠ ʠʥʬʦʨʤʘʮʠʠ ʟʘ 

ʩʪʨʘʪʝʛʠʩʢʦʪʦ ʥʠʚʦ ʥʘ ʫʧʨʘʚʫʚʘˁʝ. ʅʘ ʩʣʠʢʘ 1  ʝ ʜʘʜʝʥ ʧʨʦʮʝʩʦʪ ʥʘ ʨʘʟʚʦʿ ʦʜ 

ʧʦʜʘʪʦʮʠ-ʜʦ ʤʫʜʨʦʩʪ, ʘ ʥʘ ʩʣʠʢʘ 2 ʝ ʜʘʜʝʥʘ ʚʦʦʙʠʯʘʝʥʘʪʘ ʢʣʘʩʠʬʠʢʘʮʠʿʘ ʥʘ 

ʠʥʬʦʨʤʘʮʠʠʪʝ ʟʘ ʧʦʪʨʝʙʠʪʝ ʥʘ ʫʧʨʘʚʫʚʘˁʝʪʦ. 
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ɺʘʞʥʦ ʝ ʜʘ ʩʝ ʥʘʧʦʤʝʥʝ ʜʝʢʘ ʙʠʪʝʥ ʫʩʣʦʚ ʟʘ ʝʬʠʢʘʩʥʘ ʦʙʨʘʙʦʪʢʘ ʠ 

ʢʦʨʠʩʪʝˁʝ ʥʘ ʠʥʬʦʨʤʘʮʠʠʪʝ ʝ ʥʠʚʥʘʪʘ ʜʠʛʠʪʘʣʠʟʘʮʠʿʘ. ʀʥʬʦʨʤʘʮʠʠʪʝ, ʚʦ 

ʜʠʛʠʪʘʣʝʥ ʦʙʣʠʢ, ʣʝʩʥʦ ʩʝ ʧʨʝʥʝʩʫʚʘʘʪ ʥʠʟ ʢʦʤʧʿʫʪʝʨʩʢʠʪʝ ʤʨʝʞʠ ʠ ʩʝ ʢʦʨʠʩʪʘʪ ʚʦ 

ʙʘʟʠʪʝ ʠ ʩʢʣʘʜʠʰʪʘʪʘ ʥʘ ʧʦʜʘʪʦʮʠ, ʦʜʥʦʩʥʦ ʚʦ ʠʥʬʦʨʤʘʮʠʩʢʠʪʝ ʩʠʩʪʝʤʠ. 

 

2.ɻʣʦʙʘʣʝʥ ʧʘʟʘʨ 

ʅʝ ʧʦʩʪʦʠ ʝʜʠʥʩʪʚʝʥʘ ʠ ʦʧʰʪʦʧʨʠʬʘʪʝʥʘ ʜʝʬʠʥʠʮʠʿʘ ʟʘ ʛʣʦʙʘʣʠʟʘʮʠʿʘʪʘ. 

ʉʝʧʘʢ ʜʦʢʦʣʢʫ ʝ ʧʦ,ʪʨʝʙʥʦ ʜʘ ʩʝ ʜʘʜʝ ʥʝʢʘʢʚʘ ʜʝʬʠʥʠʮʠʿʘ, ʪʦʛʘʰ ʪʘʘ ʙʠ ʙʠʣʘ ʚʦ 

ʩʦʛʣʘʩʥʦʩʪ ʩʦ ʩʪʘʚʦʪ ʥʘ ʥʘʿʛʦʣʝʤʠʦʪ ʙʨʦʿ ʪʝʦʨʠʪʠʯʘʨʠ ʢʦʠ ʩʝ ʩʦʛʣʘʩʫʚʘʘʪ ʩʦ ʬʘʢʪʦʪ 

ʜʝʢʘ ʛʣʦʙʘʣʠʟʘʮʠʿʘʪʘ ʝ ʧʨʦʮʝʩ ʰʪʦ ʚʦʜʠ ʢʦʥ ʠʥʪʝʛʨʘʮʠʿʘ ʥʘ ʮʝʣʠʦʪ ʩʚʝʪ ʚʦ ʩʠʪʝ 

ʮʠʚʠʣʠʟʘʮʠʩʢʠ ʘʩʧʝʢʪʠ. ʉʧʦʨʝʜ ʪʦʘ, ʛʣʦʙʘʣʠʟʘʮʠʿʘʪʘ ʧʨʝʪʩʪʘʚʫʚʘ ʢʚʘʥʪʠʪʘʪʠʚʥʦ ʠ 

ʢʚʘʣʠʪʘʪʠʚʥʦ ʧʨʦʰʠʨʫʚʘˁʝ ʠ ʥʘʜʤʠʥʫʚʘˁʝ ʥʘ ʛʨʘʥʠʮʠʪʝ ʚʦ ʜʚʠʞʝˁʝʪʦ ʥʘ 

ʘʢʪʠʚʥʦʩʪʠʪʝ ʠ ʠʜʝʠʪʝ. ʅʝʢʦʠ ʘʨʛʫʤʝʥʪʠ ʫʢʘʞʫʚʘʘʪ ʜʝʢʘ ʛʣʦʙʘʣʠʟʘʮʠʿʘʪʘ 

ʧʨʝʪʩʪʘʚʫʚʘ ʢʚʘʣʠʪʘʪʠʚʝʥ ʯʝʢʦʨ ʥʘʧʨʝʜ, ʚʦ ʦʜʥʦʩ ʥʘ ʧʨʝʪʭʦʜʥʠʪʝ ʪʨʝʥʜʦʚʠ ʢʘʢʦ, ʥʘ 

ʧʨʠʤʝʨ ñʠʥʪʝʨʥʘʮʠʦʥʘʣʠʟʘʮʠʿʘʪʘò3. 

ʇʦʿʘʚʘʪʘ ʥʘ ʥʦʚʠʪʝ ʠʥʬʦʨʤʘʮʠʩʢʠ ʪʝʭʥʦʣʦʛʠʠ, ʧʨʝʜ ʩʝ, ʥʘʧʨʝʜʦʢʦʪ ʥʘ 

ʢʦʤʫʥʠʢʘʮʠʩʢʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʛʠ ʧʨʠʙʣʠʞʠ ʩʠʪʝ ʫʯʝʩʥʠʮʠ ʥʘ ʧʘʟʘʨʦʪ, ʜʦʜʝʢʘ 

ʣʦʢʘʣʥʘʪʘ ʝʢʦʥʦʤʠʿʘ, ʧʨʝʨʘʩʥʘ ʚʦ ʛʣʦʙʘʣʥʘ ʝʢʦʥʦʤʠʿʘ. ʇʨʦʩʪʦʨʥʘʪʘ ʦʜʜʘʣʝʯʝʥʦʩʪ 

ʤʝʺʫ ʧʘʨʪʥʝʨʠʪʝ ʚʦ ʜʝʣʦʚʥʦʪʦ ʨʘʙʦʪʝˁʝ ʚʝ˃ʝ ʥʝ ʧʨʝʪʩʪʘʚʫʚʘ ʥʠʢʘʢʚʘ ʧʨʝʯʢʘ, ʘ 

ʝʜʠʥʩʪʚʝʥʦ ʰʪʦ ʩʝ ʿʘʚʫʚʘ ʢʘʢʦ ʧʨʦʙʣʝʤ ʤʦʞʘʪ ʜʘ ʩʝ ʥʘʚʝʜʘʪ ʤʘʣʠʪʝ ʨʘʟʣʠʢʠ ʚʦ 

ʟʘʢʦʥʦʜʘʚʩʪʚʘʪʘ ʥʘ ʦʜʜʝʣʥʠ ʟʝʤʿʠ. ʊʘʢʘ, ʨʘʩʮʝʧʢʘʥʠʪʝ ʤʘʣʠ ʣʦʢʘʣʥʠ ʧʘʟʘʨʠ ʩʝ 

ʧʦʚʨʟʫʚʘʘʪ ʚʦ ʝʜʝʥ ʛʦʣʝʤ ʛʣʦʙʘʣʝʥ ʧʘʟʘʨ. 

ʅʦʨʤʘʣʥʦʪʦ ʬʫʥʢʮʠʦʥʠʨʘˁʝ ʥʘ ʢʦʤʧʘʥʠʠʪʝ ʥʘ ʚʘʢʚʠʦʪ ʛʣʦʙʘʣʝʥ ʧʘʟʘʨ ʙʘʨʘ 

ʧʦʜʦʙʨʫʚʘˁʝ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʘ ʠ ʟʛʦʣʝʤʫʚʘˁʝ ʥʘ ʥʠʚʥʘʪʘ ʢʦʥʢʫʨʝʥʪʥʦʩʪ. ɺʦ ʪʘʘ 

ʩʤʠʩʣʘ, ʢʦʨʠʩʪʝˁʝʪʦ ʥʘ ʠʥʬʦʨʤʘʮʠʩʢʠʪʝ ʪʝʭʥʦʣʦʛʠʠ, ʘ ʦʩʦʙʝʥʦ ʝʢʩʧʣʦʟʠʚʥʠʦʪ 

ʨʘʟʚʦʿ ʥʘ ʠʥʪʝʨʥʝʪʦʪ ʧʨʝʪʩʪʘʚʫʚʘʘʪ ʦʩʥʦʚʘ ʟʘ ʦʩʪʚʘʨʫʚʘˁʝ ʥʘ ʧʨʝʪʭʦʜʥʦ ʥʘʚʝʜʝʥʠʪʝ 

ʮʝʣʠ. ʆʚʘ, ʦʩʝʙʝʥʦ ʧʦʨʘʜʠ ʪʦʘ ʰʪʦ ʛʣʦʙʘʣʠʟʘʮʠʿʘʪʘ ʠ ʠʥʬʦʨʤʘʮʠʩʢʠʪʝ ʪʝʭʥʦʣʦʛʠʠ, 

ʢʘʢʦ ʜʚʠʛʘʪʝʣʠ ʥʘ ʠʥʬʦʨʤʘʪʠʯʢʘʪʘ ʨʝʚʦʣʫʮʠʿʘ ʚʦ ʩʚʝʪʦʪ ʠʤʘʘʪ ʧʦʛʦʣʝʤʦ ʠ 

                                                 
3 Dale Dauten, Economists miss the boat in ignoring globalization's impact, Article june 10, 2007 
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ʧʦʢʚʘʣʠʪʘʪʠʚʥʦ ʚʣʠʿʘʥʠʝ ʦʜ ʢʦʿ ʙʠʣʦ ʜʨʫʛ ʬʝʥʦʤʝʥ ʜʦʩʝʛʘ4. ʉʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʰʪʦ 

ʜʝʥʝʩʢʘ ʩʝ ʢʦʨʠʩʪʘʪ ʙʨʟʦ ʥʘʧʨʝʜʫʚʘʘʪ, ʥʦ ʠʥʬʦʨʤʘʮʠʩʢʠʪʝ ʪʝʭʥʦʣʦʛʠʠ, ʙʝʟ 

ʩʦʤʥʝʥʠʝ, ʠʤʘʘʪ ʥʘʿʛʦʣʝʤʦ ʚʣʠʿʘʥʠʝ ʚʨʟ ʛʣʦʙʘʣʥʘʪʘ ʝʢʦʥʦʤʠʿʘ, ʧʨʘʚʝʿ˃ʠ ʛʦ 

ʩʦʙʠʨʘˁʝʪʦ, ʦʙʨʘʙʦʪʢʘʪʘ ʠ ʧʨʝʥʝʩʫʚʘˁʝʪʦ ʥʘ ʠʥʬʦʨʤʘʮʠʠʪʝ ʤʥʦʛʫ ʧʦʙʨʟʦ ʠ ʩʦ 

ʧʦʤʘʣʠ ʪʨʦʰʦʮʠ, ʘ ʩʦ ʩʘʤʦʪʦ ʪʦʘ ʿʘ ʟʛʦʣʝʤʫʚʘʘʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʘ ʠ ʛʦ ʧʦʜʦʙʨʫʚʘʘʪ 

ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝ ʠ ʫʩʣʫʛʠʪʝ ʚʦ ʩʠʪʝ ʠʥʜʫʩʪʨʠʠ ʠ ʫʩʣʫʞʥʠ ʜʝʿʥʦʩʪʠ.  

ʆʚʘ, ʩʝʢʘʢʦ, ʝ ʧʦʪʪʠʢʥʘʪʦ ʦʜ ʙʨʟʠʦʪ ʨʘʟʚʦʿ ʥʘ ʠʥʬʦʨʤʘʮʠʩʢʘʪʘ ʪʝʭʥʦʣʦʛʠʿʘ. 

ɼʝʥʝʩ,  ʩʝ ʧʦʚʝ˃ʝ ʩʝ ʩʧʦʤʝʥʫʚʘ ʧʦʠʤʦʪ ʜʠʛʠʪʘʣʥʦ ʦʧʰʪʝʩʪʚʦ, ʦʜʥʦʩʥʦ ʝʣʝʢʪʨʦʥʩʢʠ 

ʠ ʚʠʨʪʫʝʣʥʠ ʛʨʫʧʠ ʥʘ ʩʦʨʘʙʦʪʥʠʮʠ ʥʘ ʛʣʦʙʘʣʥʠʦʪ ʧʘʟʘʨ, ʢʦʠ ʩʝ ʧʦʚʨʟʘʥʠ ʩʦ 

ʥʘʧʨʝʜʥʠ ʢʦʤʫʥʠʢʘʮʠʩʢʠ ʪʝʭʥʦʣʦʛʠʠ. ʅʘʤʝʩʪʦ ʠʥʜʫʩʪʨʠʩʢʦʪʦ ʦʧʰʪʝʩʪʚʦ, 

ʧʨʝʜʥʦʩʪ ʜʦʙʠʚʘ ʜʠʛʠʪʘʣʥʦʪʦ ʦʧʰʪʝʩʪʚʦ, ʦʩʦʙʝʥʦ ʩʦ ʩʚʦʿʦʪ ʫʩʣʫʞʝʥ ʩʝʢʪʦʨ. 

 

3.ʇʘʟʘʨʦʪ ʢʘʢʦ ʠʥʠʮʠʿʘʪʦʨ ʟʘ ʨʘʟʚʦʿ ʥʘ 

ʠʥʬʦʨʤʘʮʠʩʢʠʪʝ ʪʝʭʥʦʣʦʛʠʠ 

ʆʩʥʦʚʥʘ ʧʨʝʤʠʩʘ ʚʦ ʜʝʣʦʚʥʦʪʦ ʨʘʙʦʪʝˁʝ ʥʘ ʢʦʤʧʘʥʠʠʪʝ ʚʦ ʩʦʚʨʝʤʝʥʠʪʝ 

ʫʩʣʦʚʠ ʝ ʧʦʩʪʠʛʥʫʚʘˁʝʪʦ ʟʘʜʦʚʦʣʩʪʚʦ ʢʘʿ ʢʣʠʝʥʪʠʪʝ, ʠ ʪʦʘ ʧʨʝʢʫ ʟʘʜʦʚʦʣʫʚʘˁʝ ʥʘ 

ʤʥʦʛʫʙʨʦʿʥʠʪʝ ʠ ʨʘʟʥʦʚʠʜʥʠ ʧʦʪʨʝʙʠ. ʊʦʘ ʧʦʜʨʘʟʙʠʨʘ ʜʝʢʘ ʥʘʿʛʦʣʝʤʦ ʚʥʠʤʘʥʠʝ ʩʝ 

ʦʙʨʥʫʚʘ ʥʘ ʢʣʠʝʥʪʠʪʝ(ʧʦʪʨʦʰʫʚʘʯʠʪʝ), ʥʠʚʥʦʪʦ ʟʘʜʦʚʦʣʩʪʚʦ, ʧʨʝʬʝʨʝʥʮʠʠ, ʙʘʨʘˁʘ 

ʠ ʞʝʣʙʠ. ʂʦʥʢʫʨʝʥʪʩʢʘʪʘ ʧʨʝʜʥʦʩʪ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʠʪʝ ʥʘ ʧʨʦʠʟʚʦʜʠ ʠ ʜʘʚʘʪʝʣʠʪʝ 

ʥʘ ʫʩʣʫʛʠ ʝ ʤʦʞʥʦ ʜʘ ʩʝ ʧʦʩʪʠʛʥʝ ʩʘʤʦ ʧʨʝʢʫ ʛʨʘʜʝˁʝ ʧʦʟʠʪʠʚʝʥ ʠʤʠ˅, ʫʥʠʢʘʪʥʦʩʪ 

ʥʘ ʧʨʦʠʟʚʦʜʠʪʝ ʠ ʫʩʣʫʛʠʪʝ, ʨʘʟʣʠʯʥʠ ʥʦʚʠ ʧʦʛʦʜʥʦʩʪʠ, ʙʦʥʫʩʠ, ʥʘʛʨʘʜʠ ʠ 

ʥʘʤʣʫʚʘˁʝ ʥʘ ʮʝʥʠʪʝ. ʅʘ ʦʚʦʿ ʥʘʯʠʥ ʤʦʞʝ ʜʘ ʩʝ ʟʛʦʣʝʤʠ ʣʦʿʘʣʥʦʩʪʘ ʥʘ ʢʣʠʝʥʪʠʪʝ, 

ʦʜʥʦʩʥʦ ʜʘ ʩʝ ʨʘʚʠʝ ʥʠʚʥʘʪʘ ʜʦʚʝʨʙʘ. 

ʀʥʬʦʨʤʘʮʠʩʢʠʪʝ ʪʝʥʦʣʦʛʠʠ ʩʪʘʥʫʚʘʘʪ ʝʜʝʥ ʦʜ ʥʘʿʚʘʞʥʠʪʝ ʘʩʧʝʢʪʠ ʦʜ 

ʨʘʙʦʪʝˁʝʪʦ ʥʘ ʢʦʤʧʘʥʠʠʪʝ, ʙʠʜʝʿ˃ʠ ʥʝ ʩʘʤʦ ʰʪʦ ʦʚʦʟʤʦʞʫʚʘʘʪ ʘʚʪʦʤʘʪʠʟʘʮʠʿʘ ʥʘ 

ʜʝʣʦʚʥʠʪʝ ʧʨʦʮʝʩʠ, ʪʫʢʫ ʤʦʞʘʪ ʜʘ ʧʨʦʮʝʩʠʨʘʘʪ ʦʛʨʦʤʥʘ ʢʦʣʠʯʠʥʘ ʧʦʜʘʪʦʮʠ ʩʦ 

ʛʦʣʝʤʘ ʙʨʟʠʥʘ,  ʜʘ ʛʦ ʟʘʙʨʟʫʚʘʘʪ ʠʟʚʝʜʫʚʘˁʝʪʦ ʥʘ ʚʦʦʙʠʯʘʝʥʠʪʝ ʦʧʝʨʘʮʠʠ ʠ ʜʘ 

ʦʚʦʟʤʦʞʫʚʘʘʪ ʩʣʝʜʝˁʝ ʠ ʫʧʨʘʚʫʚʘˁʝ ʩʦ ʥʝʢʦʠ ʧʨʦʮʝʩʠ. ʊʦʘ  ʩʦ ʚʦʦʙʠʯʘʝʥʠʦʪ 

                                                 
4 Fred W. Riggs, Henry Teune, Andjelko Milardovic (ur)- Mali Leksikon Globalizacije, Pan Liber, 2001, 
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ñʭʘʨʪʠʝʥò ʥʘʯʠʥ ʙʝʰʝ ʧʨʝʦʧʰʠʨʥʦ ʠ ʧʨʝʢʦʤʧʣʠʮʠʨʘʥʦ, ʪʘʢʘ ʰʪʦ ʩʦʚʨʝʤʝʥʠʪʝ 

ʪʝʭʥʦʣʦʰʢʠ ʨʝʰʝʥʠʿʘ ʛʠ ʦʧʪʠʤʠʟʠʨʘʘʪ ʪʝʢʦʚʠʪʝ ʥʘ ʤʘʪʝʨʠʿʘʣʠ ʠ ʠʥʬʦʨʤʘʮʠʠ, ʛʠ 

ʥʘʤʘʣʫʚʘʘʪ ʪʨʦʰʦʮʠʪʝ ʠ ʚʣʠʿʘʘʪ ʚʨʟ ʧʨʦʤʝʥʘʪʘ ʥʘ ʥʘʯʠʥʦʪ ʥʘ ʨʘʙʦʪʝˁʝ ʥʘ 

ʢʦʤʧʘʥʠʠʪʝ. 

ɿʘ ʢʦʥʩʪʘʥʪʥʦ ʫʥʘʧʨʝʜʫʚʘˁʝ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝ ʠ ʫʩʣʫʛʠʪʝ ʢʦʤʧʘʥʠʠʪʝ ʜʝʥʝʩ 

ʩʝ ʧʦʚʝ˃ʝ ʚʣʦʞʫʚʘʘʪ ʚʦ ʨʘʟʚʦʿʦʪ ʥʘ ʠʥʬʦʨʤʘʮʠʩʢʠʪʝ ʪʝʭʥʦʣʦʛʠʠ. ʀʥʦʚʘʮʠʠʪʝ ʥʘ 

ʧʦʜʨʘʯʿʝʪʦ ʥʘ ʠʥʬʦʨʤʘʮʠʩʢʠʪʝ ʠ ʢʦʤʫʥʠʢʘʮʠʩʢʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʥʝʜʚʦʩʤʠʩʣʝʥʦ 

ʦʚʦʟʤʦʞʠʿʘ ʧʦʥʫʜʘ ʥʘ ʪʘʢʚʠ ʧʨʦʠʟʚʦʜʠ ʠ ʫʩʣʫʛʠ ʢʘʢʚʠ ʰʪʦ ʜʦ ʧʨʝʜ ʥʝʢʦʣʢʫ 

ʜʝʮʝʥʠʠ ʥʝ ʤʦʞʝʘ ʥʠʪʫ ʜʘ ʩʝ ʟʘʤʠʩʣʘʪ. ʅʦʚʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʦʚʦʟʤʦʞʠʿʘ 

ʟʛʦʣʝʤʫʚʘˁʝ ʥʘ ʫʜʝʣʦʪ ʥʘ ʠʥʬʦʨʤʘʮʠʠʪʝ ʠ ʟʥʘʝˁʝʪʦ ʚʦ ʢʦʥʝʯʥʠʦʪ ʧʨʦʠʟʚʦʜ ʠ 

ʫʩʣʫʛʘ. ʇʦʨʘʜʠ ʪʦʘ, ʩʝ ʧʦʯʝʩʪʦ ʩʝ ʟʙʦʨʫʚʘ ʟʘ ʝʢʦʥʦʤʠʿʘ ʥʘ ʟʥʘʝˁʝ (knowledge 

economy), ʙʠʜʝʿ˃ʠ ʟʥʘʝˁʝʪʦ ʩʪʘʥʫʚʘ ʛʣʘʚʝʥ ʯʠʥʠʪʝʣ ʚʦ ʧʘʟʘʨʥʠʦʪ ʥʘʪʧʨʝʚʘʨ ʤʝʺʫ 

ʢʦʤʧʘʥʠʠʪʝ5. 

 ɺʦ ʦʚʦʿ ʪʨʫʜ ʥʘʪʘʤʫ ˃ʝ ʩʪʘʥʝ ʟʙʦʨ ʪʦʢʤʫ ʟʘ ʥʦʚʘʪʘ ʪʝʭʥʦʣʦʛʠʿʘ ʟʘ ʦʪʢʨʠʚʘˁʝ 

ʥʘ ʟʥʘʝˁʝʪʦ ʦʜ ʘʥʘʣʠʪʠʯʢʠʪʝ ʙʘʟʠ ʥʘ ʧʦʜʘʪʦʮʠ (Data Mining), ʦʜʥʦʩʥʦ ʚʦ ʧʦʰʠʨʦʢ 

ʢʦʥʪʝʢʩʪ business intelligence. 

ʀʥʬʦʨʤʘʮʠʩʢʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʤʦʞʝʙʠ ʩʝ ʨʘʟʚʠʚʘʘ ʠ ʧʦʙʨʟʦ, ʦʪʢʦʣʢʫ ʰʪʦ 

ʧʘʟʘʨʦʪ ʤʦʞʝʰʝ ʜʘ ʿʘ ʩʧʦʟʥʘʝ ʥʠʚʥʘʪʘ ʧʨʠʤʝʥʘ. ʄʝʺʫʪʦʘ, ʧʘʟʘʨʦʪ, ʩʦ ʧʦʿʘʚʘʪʘ ʥʘ 

ʚʘʢʚʠʪʝ ʥʘʧʨʝʜʥʠ ʪʝʭʥʦʣʦʛʠʠ, ʙʘʨʘ ʙʨʟ ʨʘʟʚʦʿ ʩʘʤʦ ʥʘ ʦʧʨʝʜʝʣʝʥʠ ʛʨʘʥʢʠ ʦʜ 

ʠʥʬʦʨʤʘʮʠʩʢʠʪʝ  ʪʝʭʥʦʣʦʛʠʠ. ʊʠʧʠʯʥʘ ʧʦʪʚʨʜʘ ʥʘ ʦʚʘ ʝ ʧʨʠʤʝʨʦʪ ʥʘ ʠʥʪʝʨʥʝʪʦʪ 

ʰʪʦ ʪʨʝʙʘʰʝ ʜʘ ʩʣʫʞʠ ʢʘʢʦ ʠʥʬʦʨʤʘʮʠʩʢʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʩʘʤʦ ʟʘ ʦʜʜʝʣʥʠ ʥʘʫʯʥʠ 

ʢʨʫʛʦʚʠ, ʥʦ ʥʘʙʨʟʦ ʙʝʘ ʧʨʝʧʦʟʥʘʝʥʠ ʥʝʛʦʚʠʪʝ ʤʦʞʥʦʩʪʠ, ʛʣʘʚʥʦ, ʦʜ ʘʩʧʝʢʪ ʥʘ 

ʧʦʥʫʜʘʪʘ ʥʘ ʧʨʦʠʟʚʦʜʠ ʠ ʫʩʣʫʛʠ ʩʦ ʧʦʤʦʰ ʥʘ ʝʣʝʢʪʨʦʥʩʢʘʪʘ ʪʨʛʦʚʠʿʘ (e-commerce). 

ʅʦ, ʥʝ ʩʝʢʦʛʘʰ ʚʦʚʝʜʫʚʘˁʝʪʦ ʥʘ ʥʦʚʠʪʝ ʠʥʬʦʨʤʘʮʠʩʢʠ ʪʝʥʦʣʦʛʠʠ 

ʦʙʝʟʙʝʜʫʚʘ ʙʝʥʠʬʠʮʠʠ. ʅʦʚʠʪʝ ʧʨʠʜʦʙʠʚʢʠ ʦʜ ʚʦʚʝʜʫʚʘˁʝʪʦ ʦʚʠʝ ʠʥʬʦʨʤʘʮʠʩʢʠ 

ʪʝʭʥʦʣʦʛʠʠ ʝʜʥʦʩʪʘʚʥʦ ʤʦʞʘʪ ʜʘ ʙʠʜʘʪ ʧʨʠʛʨʘʙʝʥʠ ʩʘʤʦ ʦʜ ʦʧʨʝʜʝʣʝʥ ʙʦʛʘʪ ʠ 

ʤʦ˃ʝʥ ʩʣʦʿ ʥʘ ʥʘʩʝʣʝʥʠʝʪʦ. ʊʘʢʘ, ʥʘ ʧʨʠʤʝʨ, ɿʝʣʝʥʘʪʘ ʨʝʚʦʣʫʮʠʿʘ6 ʚʦ ʀʥʜʠʿʘ, ʰʪʦ 

ʙʝʰʝ ʨʝʟʫʣʪʘʪ ʥʘ ʠʤʧʣʝʤʝʥʪʘʮʠʿʘʪʘ ʥʘ ʥʦʚʠʪʝ ʠʥʬʦʨʤʘʮʠʩʢʠ ʪʝʭʥʦʣʦʛʠʠ ʩʘʤʦ ʛʦ 

                                                 
5 Singh, S., Using Information Technology Effectively, Information & Management 24, 1999 
6 Ernest J. Wilson, Globalization, Information Technology and Conflict in the Second and Third Worlds, 

Rockefeller Brothers Fund, Inc., 1999, str. 58 
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ʟʛʦʣʝʤʠ ʿʘʟʦʪ ʤʝʺʫ ʙʦʛʘʪʠʪʝ ʠ ʩʠʨʦʤʘʰʥʠʪʝ ʚʦ ʟʝʤʿʘʪʘ. ʆʪʪʫʢʘ ʟʘ ʜʘ ʩʝ ʨʝʜʫʮʠʨʘʘʪ 

ʚʘʢʚʠʪʝ ʝʬʝʢʪʠ ʰʪʦ ʚʦʜʘʪ ʢʦʥ ʟʛʦʣʝʤʫʚʘˁʝ ʥʘ ʥʝʝʜʥʘʢʚʦʩʪʠʪʝ ʝ ʧʦʪʨʝʙʥʦ 

ʚʥʠʤʘʪʝʣʥʦ ʨʘʟʚʠʚʘˁʝ ʠ ʢʨʝʠʨʘˁʝ ʥʘ IT ʧʨʦʝʢʪʠʪʝ. ʇʦʨʘʜʠ ʪʦʘ, ʨʘʙʦʪʥʘʪʘ ʛʨʫʧʘ ʥʘ 

UNCSTD7 (UN Commission on Science and Technology for Development) ʫʢʘʞʫʚʘ ʥʘ 

ʬʘʢʪʦʪ ʜʝʢʘ ʚʘʢʚʘʪʘ ʣʦʰʘ ʩʠʪʫʘʮʠʿʘ ʠ ʿʘʟʦʪ ʤʝʺʫ ʨʘʟʚʠʝʥʠʪʝ ʠ ʥʝʨʘʟʚʠʝʥʠʪʝ ʤʦʞʝ 

ʜʘ ʜʦʚʝʜʝ ʜʦ ʢʨʝʠʨʘˁʝ ʠ ʥʘ ʩʦʮʠʿʘʣʥʦ ʥʝʧʨʝʤʦʩʪʣʠʚ ʿʘʟ.    

 

4.ɸʩʧʝʢʪʠ ʥʘ ʧʨʠʤʝʥʘ ʥʘ ʠʥʬʦʨʤʘʮʠʩʢʠʪʝ 

ʪʝʭʥʦʣʦʛʠʠ 

ʇʦʜʨʘʯʿʝʪʦ ʥʘ ʧʨʠʤʝʥʘ ʥʘ ʠʥʬʦʨʤʘʮʠʩʢʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʤʦʞʝ ʜʘ ʩʝ ʧʦʜʝʣʠ 

ʚʦ ʟʘʚʠʩʥʦʩʪ ʦʜ ʟʘʪʚʦʨʝʥʠʦʪ ʢʨʫʛ ʝʣʝʤʝʥʪʠ ʥʘ ʜʝʣʦʚʥʠʪʝ ʘʢʪʠʚʥʦʩʪʠ. ʇʨʠʪʦʘ 

ʤʦʞʘʪ ʜʘ  ʩʝ ʨʘʟʣʠʢʫʚʘʘʪ ʠʥʬʦʨʤʘʮʠʩʢʠ ʪʝʭʥʦʣʦʛʠʠ ʰʪʦ ʦʚʦʟʤʦʞʫʚʘʘʪ ʧʦʜʜʨʰʢʘ 

ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʠʪʝ ʥʘ ʧʨʦʠʟʚʦʜʠ ʠ ʜʘʚʘʪʝʣʠʪʝ ʥʘ ʫʩʣʫʛʠ; ʠʥʬʦʨʤʘʮʠʩʢʠ 

ʪʝʭʥʦʣʦʛʠʠ ʰʪʦ ʦʚʦʟʤʦʞʫʚʘʘʪ ʧʦʜʜʨʰʢʘ ʥʘ ʦʥʠʝ ʢʦʠ ʛʠ ʜʦʙʠʚʘʘʪ ʫʩʣʫʛʠʪʝ ʠʣʠ 

ʧʨʦʠʟʚʦʜʠʪʝ; ʠ ʠʥʬʦʨʤʘʮʠʩʢʠ ʪʝʭʥʦʣʦʛʠʠ ʰʪʦ ʿʘ ʦʚʦʟʤʦʞʫʚʘʘʪ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘʪʘ 

ʢʦʿʘʰʪʦ ʝ ʧʦʪʨʝʙʥʘ ʟʘ ʜʘ ʩʝ ʦʚʦʟʤʦʞʠ ʨʘʟʤʝʥʘʪʘ ʥʘ ʫʩʣʫʛʠʪʝ ʠ ʧʨʦʠʟʚʦʜʠʪʝ. 

ɼʘʚʘʪʝʣʦʪ ʥʘ ʫʩʣʫʛʘʪʘ ʠʣʠ ʧʨʦʠʟʚʦʜʠʪʝʣʦʪ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝ ʢʦʨʠʩʪʠ 

ʠʥʬʦʨʤʘʮʠʩʢʘ ʪʝʭʥʦʣʦʛʠʿʘ ʟʘ ʜʘ ʛʦ ʫʥʘʧʨʝʜʠ ʧʦʩʪʦʿʥʠʦʪ ʟʙʠʨ ʫʩʣʫʛʠ ʠʣʠ 

ʧʨʦʠʟʚʦʜʠ, ʥʦ ʠ ʟʘ ʜʘ ʧʨʦʜʫʮʠʨʘ ʥʦʚʠ. ʂʦʨʠʩʪʝʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʩʝ ʪʨʘʥʩʘʢʮʠʩʢʠ ʠ 

ʜʠʤʝʥʟʠʦʥʘʣʥʠ ʙʘʟʠ ʥʘ ʧʦʜʘʪʦʮʠ, ʘʣʘʪʠ ʥʘ ʩʠʩʪʝʤʠʪʝ ʟʘ ʧʦʜʜʨʰʢʘ ʥʘ 

ʦʜʣʫʯʫʚʘˁʝʪʦ ʠ ʘʣʘʪʠ ʟʘ ʧʨʦʥʘʦʺʘˁʝ ʥʦʚʠ ʥʘʯʠʥʠ ʥʘ ʧʨʠʤʝʥʘ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝ ʠ 

ʫʩʣʫʛʠʪʝ, ʧʨʝʜ ʩʝ, ʩʦ ʧʦʤʦʰ ʥʘ ʘʣʘʪʠʪʝ ʟʘ Data Mining. 

ʆʥʠʝ ʧʘʢ ʢʦʠ ʛʠ ʢʦʨʠʩʪʘʪ ʧʨʦʠʟʚʦʜʠʪʝ ʠ ʫʩʣʫʛʠʪʝ ʫʧʦʪʨʝʙʫʚʘʘʪ 

ʠʥʬʦʨʤʘʮʠʩʢʠ ʪʝʭʥʦʣʦʛʠʠ ʢʦʠ ʦʚʦʟʤʦʞʫʚʘʘʪ ʜʠʨʝʢʪʝʥ ʧʨʠʩʪʘʧ ʜʦ ʙʘʨʘʥʠʪʝ 

ʧʨʦʠʟʚʦʜʠ ʠ ʫʩʣʫʛʠ.  

ʅʘ ʢʨʘʿʦʪ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʘʪʘ ʟʘ ʨʘʟʤʝʥʘ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝ ʠ ʫʩʣʫʛʠʪʝ 

ʧʨʝʪʩʪʘʚʫʚʘ ʦʩʥʦʚʘ ʟʘ ʢʘʥʘʣʠʪʝ ʥʘ ʜʠʩʪʨʠʙʫʮʠʿʘ ʥʘ ʢʫʧʝʥʠʪʝ ʧʨʦʠʟʚʦʜʠ ʠ ʫʩʣʫʛʠ. 

ʊʦʘ ʩʝ ʢʦʤʫʥʠʢʘʮʠʩʢʠ ʪʝʭʥʦʣʦʛʠʠ ʚʦ ʦʙʣʠʢ ʥʘ ʤʨʝʞʥʠ ʨʝʩʫʨʩʠ, ʢʘʢʦ, ʥʘ ʧʨʠʤʝʨ, 

ʠʥʪʝʨʥʝʪʦʪ. 

                                                 
7 www.uncstd.org 
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ʅʘʙˀʫʜʫʚʘʿ˃ʠ ʛʦ ʚʣʠʿʘʥʠʝʪʦ ʥʘ ʠʥʬʦʨʤʘʮʠʩʢʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʦʜ ʤʘʢʨʦ 

ʘʩʧʝʢʪ ʤʦʞʝ ʜʘ ʢʘʞʝ ʜʝʢʘ ʪʠʝ ʦʜʠʛʨʘʘ ʢʣʫʯʥʘ ʫʣʦʛʘ ʚʦ ʩʦʟʜʘʚʘˁʝʪʦ ʙʨʟ ʨʘʟʚʦʿ ʥʘ 

ʥʝʢʦʠ ʥʦʚʠ ʩʪʦʧʘʥʩʢʠ ʛʨʘʥʢʠ, ʧʨʠʪʦʘ ʥʘʩʦʯʫʚʘʿ˃ʠ ʠ ʢʦʥʮʝʥʪʨʠʨʘʿ˃ʠ ʛʠ 

ʘʢʪʠʚʥʦʩʪʠʪʝ ʥʘ ʣʫʺʝʪʦ ʢʦʥ ʜʝʿʥʦʩʪʠʪʝ ʰʪʦ ʥʘ ʨʘʟʣʠʯʥʠ ʥʘʯʠʥʠ ʩʝ ʧʦʚʨʟʘʥʠ ʩʦ 

ʠʥʬʦʨʤʘʮʠʠʪʝ. ʅʘ ʤʠʢʨʦ ʧʣʘʥ, ʧʘʢ, ʚʦ ʨʘʤʢʠʪʝ ʥʘ ʢʦʤʧʘʥʠʠʪʝ, ʩʦ ʠʥʪʝʥʟʠʚʥʘ 

ʧʨʠʤʝʥʘ ʥʘ ʠʥʬʦʨʤʘʮʠʩʢʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʩʝ ʜʦʘʺʘ ʜʦ ʩʪʨʫʢʪʫʨʥʠ ʧʨʦʤʝʥʠ ʰʪʦ 

ʥʘʿʤʥʦʛʫ ʩʝ ʦʜʨʘʟʫʚʘʘʪ ʚʨʟ ʜʝʣʦʚʥʠʪʝ ʧʨʦʮʝʩʠ ʠ ʘʢʪʠʚʥʦʩʪʠʪʝ ʧʦʚʨʟʘʥʠ ʩʦ 

ʪʨʝʪʤʘʥʦʪ ʥʘ ʠʥʬʦʨʤʘʮʠʠʪʝ, ʚʦ ʩʤʠʩʣʘ ʥʘ ʥʠʚʥʘʪʘ ʘʚʪʦʤʘʪʠʟʘʮʠʿʘ ʠ 

ʠʥʬʦʨʤʘʪʠʟʘʮʠʿʘ. 

 

5.ʄʝʥʘ˅ʝʨʩʢʦ ʠʟʚʝʩʪʫʚʘˁʝ 

ʆʢʦʣʠʥʘʪʘ ʚʦ ʢʦʿʘʰʪʦ ʢʦʤʧʘʥʠʠʪʝ ʜʝʿʩʪʚʫʚʘʘʪ ʠ ʤʦʨʘ ʜʘ ʩʝ ʧʨʠʣʘʛʦʜʫʚʘʘʪ 

ʤʦʞʝʙʠ ʝ ʥʘʿʙʠʪʥʠʦʪ ʬʘʢʪʦʨ ʟʘ ʫʩʧʝʰʥʦʪʦ ʜʝʣʦʚʥʦ ʨʘʙʦʪʝˁʝ, ʙʠʜʝʿ˃ʠ ʠ ʥʠʚʥʠʦʪ 

ʦʧʩʪʘʥʦʢ ʚʩʫʰʥʦʩʪ, ʟʘʚʠʩʠ ʦʜ ʧʨʠʣʘʛʦʜʣʠʚʦʩʪʘ ʠ ʠʥʬʦʨʤʠʨʘʥʦʩʪʘ ʥʘ ʦʜʜʝʣʥʠʪʝ 

ʦʨʛʘʥʠʟʘʮʠʠ ʟʘ ʧʦʪʝʩʥʘʪʘ ʠ ʧʦʰʠʨʦʢʘʪʘ ʩʨʝʜʠʥʘ. ʆʜ ʤʝʥʘ˅ʝʨʠʪʝ ʩʝ ʙʘʨʘ 

ʩʝʢʦʿʜʥʝʚʥʦ ʜʦʥʝʩʫʚʘˁʝ ʜʝʣʦʚʥʠ ʦʜʣʫʢʠ ʰʪʦ ʯʝʩʪʦ ʩʝ ʦʜ ʛʦʣʝʤʘ ʚʘʞʥʦʩʪ ʠ ʰʪʦ 

ʤʦʞʝ ʜʘ ʠʤʘʘʪ ʥʝʩʦʛʣʝʜʣʠʚʠ ʧʦʩʣʝʜʠʮʠ ʚʨʟ ʜʝʣʦʚʥʦʪʦ ʨʘʙʦʪʝˁʝ, ʧʨʠ ʰʪʦ ʩʝ 

ʪʨʦʰʘʪ ʦʛʨʦʤʥʠ ʩʨʝʜʩʪʚʘ ʠ ʩʝ ʧʨʝʟʝʤʘʘʪ ʨʘʟʣʠʯʥʠ ʨʠʟʠʮʠ. ʆʜʣʫʢʠʪʝ ʰʪʦ ʩʝ 

ʜʦʥʝʩʫʚʘʘʪ ʤʦʨʘʘʪ ʜʘ ʙʠʜʘʪ ʢʦʥʢʨʝʪʥʠ ʠ ʙʨʟʠ, ʦʜʥʦʩʥʦ ʜʘ ʩʝ ʟʘʩʥʦʚʘʘʪ ʥʘ 

ʚʝʨʦʜʦʩʪʦʿʥʠ ʠʥʬʦʨʤʘʮʠʠ ʰʪʦ ʩʝ ʮʨʧʘʪ ʦʜ ʧʦʩʝʙʥʦ ʠʟʛʦʪʚʝʥʠʪʝ ʤʝʥʘ˅ʝʨʩʢʠ 

ʠʟʚʝʰʪʘʠ. ʉʧʦʨʝʜ ʪʦʘ, ʦʩʥʦʚʥʘ ʮʝʣ ʥʘ ʤʝʥʘ˅ʝʨʩʢʠʪʝ ʠʟʚʝʰʪʘʠ ʝ ʜʘʚʘˁʝ 

ʠʥʬʦʨʤʘʮʠʠ ʟʘ ʜʦʥʝʩʝʥʠʪʝ ʥʘ ʜʝʣʦʚʥʠ ʦʜʣʫʢʠ. ʊʦʢʤʫ ʟʘʪʦʘ ʥʘ ʤʝʥʘ˅ʝʨʦʪ ʤʦʨʘʘʪ ʜʘ 

ʤʫ ʩʝ ʦʚʦʟʤʦʞʘʪ ʪʦʯʥʠ ʧʦʢʘʟʘʪʝʣʠ, ʘʞʫʨʥʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʧʨʝʛʣʝʜʥʠ ʠʟʚʝʰʪʘʠ ʚʦ 

ʩʪʘʥʜʘʨʜʠʟʠʨʘʥʘ ʬʦʨʤʘ. ʇʨʝʢʫ ʤʝʥʘ˅ʝʨʩʢʦʪʦ ʠʟʚʝʩʪʫʚʘˁʝ ʩʝ ʜʦʢʫʤʝʥʪʠʨʘʘʪ 

ʜʝʣʦʚʥʠʪʝ ʥʘʩʪʘʥʠ, ʩʝ ʧʦʪʪʠʢʥʫʚʘʘʪ ʠ ʥʘʜʛʣʝʜʫʚʘʘʪ ʜʝʣʦʚʥʠʪʝ ʧʨʦʮʝʩʠ ʠ ʩʝ 

ʧʨʦʝʢʪʠʨʘʘʪ ʠʜʥʠʪʝ ʘʢʪʠʚʥʦʩʪʠ. ʉʧʦʨʝʜ ʪʦʘ, ʚʘʢʚʦʪʦ ʠʟʚʝʩʪʫʚʘˁʝ ʿʘ ʠʟʚʨʰʫʚʘ ʝʜʥʘ 

ʦʜ ʥʘʿʚʘʞʥʠʪʝ ʬʫʥʢʮʠʠ, ʘ ʪʦʘ ʝ ʠʥʬʦʨʤʠʨʘˁʝʪʦ. ʉʦ ʦʛʣʝʜ ʥʘ ʚʘʞʥʦʩʪʘ ʥʘ 

ʠʟʚʝʰʪʘʠʪʝ ʚʦ ʧʨʦʮʝʩʦʪ ʥʘ ʦʜʣʫʯʫʚʘˁʝ ʠ ʫʧʨʘʚʫʚʘˁʝ ʧʦʪʨʝʙʥʦ ʝ ʪʠʝ ʜʘ ʙʠʜʘʪ 

ʿʘʩʥʠ, ʚʝʨʦʜʦʩʪʦʿʥʠ, ʪʦʯʥʠ ʠ ʦʙʿʝʢʪʠʚʥʦ ʩʦʩʪʘʚʝʥʠ, ʘ ʩʦ ʩʘʤʦʪʦ ʪʦʘ ʠ ʜʦʚʝʨʣʠʚʠ. 
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ʇʨʠ ʩʦʩʪʘʚʫʚʘˁʝʪʦ ʥʘ ʠʟʚʝʰʪʘʠʪʝ ʥʝʦʧʭʦʜʥʦ ʝ ʜʘ ʩʝ ʧʦʯʠʪʫʚʘʘʪ ʦʧʨʝʜʝʣʝʥʠʪʝ 

ʥʘʯʝʣʘ8: 

 ʪʨʘʥʩʧʘʨʝʥʪʥʦʩʪ. ʀʟʚʝʰʪʘʠʠʪʝ ʪʨʝʙʘ ʜʘ ʙʠʜʘʪ ʿʘʩʥʠ, ʝʜʥʦʩʪʘʚʥʠ ʠ 

ʧʨʝʛʣʝʜʥʠ. 

 ʬʣʝʢʩʠʙʠʣʥʦʩʪ. ʉʠʩʪʝʤʦʪ ʟʘ ʠʟʚʝʩʪʫʚʘˁʝ ʪʨʝʙʘ ʜʘ ʙʠʜʝ ʧʨʠʣʘʛʦʜʣʠʚ 

ʩʧʨʝʤʘ ʜʠʥʘʤʠʢʘʪʘ ʥʘ ʨʘʙʦʪʝˁʝʪʦ ʠ ʧʦʪʨʝʙʠʪʝ ʥʘ ʢʦʨʠʩʥʠʮʠʪʝ, 

 ʢʦʤʧʘʨʘʙʠʣʥʦʩʪ. ʉʨʦʜʥʠʪʝ ʠʟʚʝʰʘʪʠ ʠʣʠ ʠʩʪʠʪʝ ʪʠʧʦʚʠ ʠʟʚʝʰʪʘʠ ʰʪʦ 

ʩʝ ʧʨʘʚʘʪ ʟʘ ʨʘʟʣʠʯʥʠ ʚʨʝʤʝʥʩʢʠ ʧʝʨʠʦʜʠ ʤʦʨʘ ʜʘ ʜʘʚʘʘʪ ʤʦʞʥʦʩʪ ʟʘ 

ʤʝʺʫʩʝʙʥʘ ʩʧʦʨʝʜʙʘ, 

 ʦʧʪʠʤʘʣʥʦʩʪ. ʉʦʚʨʝʤʝʥʠʪʝ ʠʥʬʦʨʤʘʮʠʩʢʠ ʩʠʩʪʝʤʠ ʤʦʞʘʪ ʜʘ 

ʦʙʨʘʙʦʪʫʚʘʘʪ ʛʦʣʝʤʠ ʢʦʣʠʯʠʥʠ ʧʦʜʘʪʦʮʠ, ʘ ʥʘ ʢʨʘʿʦʪ ʝ ʧʦʪʨʝʙʥʦ ʜʘ ʩʝ 

ʜʦʙʠʿʘʪ ʝʜʥʦʩʪʘʚʥʠ ʠ ʫʧʦʪʨʝʙʣʠʚʠ ʠʥʬʦʨʤʘʮʠʠ, ʧʘ ʟʘʪʦʘ ʩʝ ʿʘʚʫʚʘ 

ʧʨʦʙʣʝʤ ʧʨʠ ʠʟʙʦʨʦʪ ʥʘ ʧʦʜʘʪʦʮʠʪʝ ʟʘ ʨʝʰʘʚʘˁʝ ʥʘ ʦʜʜʝʣʥʠ 

ʩʧʝʮʠʬʠʯʥʠ ʩʠʪʫʘʮʠʠ. 

ʄʝʥʘ˅ʝʨʠʪʝ ʢʦʥʪʠʥʫʠʨʘʥʦ ʥʦʩʘʪ ʚʘʞʥʠ ʦʜʣʫʢʠ, ʘ ʦʜʣʫʢʠʪʝ ʜʦʥʝʩʝʥʠ ʚʨʟ 

ʦʩʥʦʚʘ ʥʘ ʜʦʩʪʘʧʥʠʪʝ ʠʥʬʦʨʤʘʮʠʠ ʥʝ ʤʦʞʘʪ ʜʘ ʩʝ ʚʙʨʦʿʘʪ ʚʦ ʜʦʙʨʠ ʠʣʠ ʣʦʰʠ 

ʦʜʣʫʢʠ, ʪʫʢʫ ʩʝ ʪʨʝʪʠʨʘʘʪ ʢʘʢʦ ʦʜʣʫʢʠ ʰʪʦ ʩʝ ʜʦʥʝʩʝʥʠ ʚʨʟ ʦʩʥʦʚʘ ʥʘ ʜʦʙʨʠ ʠʣʠ 

ʣʦʰʠ ʠʥʬʦʨʤʘʮʠʠ9. ɽʜʝʥ ʠʟʚʦʨ ʥʘ ʠʥʬʦʨʤʘʮʠʠ ʩʝ ʪʨʘʥʩʘʢʮʠʩʢʠʪʝ ʙʘʟʠ ʥʘ 

ʧʦʜʘʪʦʮʠ, ʘ ʠʟʚʝʰʪʘʠʪʝ ʚʨʟ ʦʩʥʦʚʘ ʥʘ ʪʠʝ ʠʥʬʦʨʤʘʮʠʠ, ʥʘʿʯʝʩʪʦ, ʛʠ ʢʦʨʠʩʪʘʪ 

ʤʝʥʘ˅ʝʨʠʪʝ ʥʘ ʦʧʝʨʘʪʠʚʥʦ ʥʠʚʦ. ɺʪʦʨ ʠʟʚʦʨ ʥʘ ʠʥʬʦʨʤʘʮʠʠ ʩʝ ʜʠʤʝʥʟʠʦʥʘʣʥʠʪʝ 

ʙʘʟʠ ʥʘ ʧʦʜʘʪʦʮʠ (ʩʢʣʘʜʠʰʪʘʪʘ). ʆʚʠʝ ʠʥʬʦʨʤʘʮʠʠ ʩʝ ʢʦʨʠʩʪʘʪ ʢʘʢʦ ʟʘ 

ʠʟʚʝʩʪʫʚʘˁʝ ʥʘ ʩʨʝʜʥʦʪʦ ʥʠʚʦ ʥʘ ʤʝʥʘ˅ʤʝʥʪʦʪ ʪʘʢʘ ʠ ʥʘ ʩʪʨʘʪʝʛʠʩʢʦʪʦ ʥʠʚʦ ʥʘ 

ʤʝʥʘ˅ʤʝʥʪʦʪ. ʊʨʝʪʠʦʪ ʠʟʚʦʨ ʠʥʬʦʨʤʘʮʠʠ ʝ ʠʟʚʝʜʝʥ ʩʦ ʧʦʤʦʰ ʥʘ ʦʪʢʨʠʚʘˁʝʪʦ ʥʘ 

ʟʥʘʝˁʝʪʦ ʦʜ ʘʥʘʣʠʪʠʯʢʠʪʝ ʙʘʟʠ ʥʘ ʧʦʜʘʪʦʮʠ (Data Mining), ʠ ʪʦʘ ʦʜ ʪʝʢʦʚʥʠʪʝ ʠ 

ʤʠʥʘʪʠʪʝ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʧʨʝʪʩʪʘʚʫʚʘ ʟʙʦʛʘʪʫʚʘˁʝ ʥʘ ʧʦʩʪʦʿʥʠʪʝ ʠʥʬʦʨʤʘʮʠʠ 

ʟʘʨʘʜʠ ʜʦʥʝʩʫʚʘˁʝ ʧʦʜʦʙʨʠ ʜʝʣʦʚʥʠ ʦʜʣʫʢʠ. ʇʨʠʪʦʘ, ʥʘʧʨʝʜʦʢʦʪ ʥʘ ʚʘʢʚʦʪʦ 

ʠʟʚʝʩʪʫʚʘˁʝ ʝ ʟʘʙʝʣʝʞʣʠʚ ʥʘ ʩʠʪʝ ʤʝʥʘ˅ʝʨʩʢʠ ʥʠʚʦʘ. 

 

 

                                                 
8 Saban, Josip, Menadzerska Izvjesca, HGR 6/98, Zagreb, 1998, str.22 
9 www.mindtools.com 
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6.ʉʠʩʪʝʤʠ ʟʘ ʧʦʜʜʨʰʢʘ ʥʘ ʦʜʣʫʯʫʚʘˁʝʪʦ 

ʉʠʩʪʝʤʠʪʝ ʟʘ ʧʦʜʜʨʰʢʘ ʥʘ ʦʜʣʫʯʫʚʘˁʝʪʦ ʩʝ ʩʧʝʮʠʬʠʯʥʘ ʢʣʘʩʘ 

ʢʦʤʧʿʫʪʝʨʠʟʠʨʘʥʠ ʠʥʬʦʨʤʘʮʠʩʢʠ ʩʠʩʪʝʤʠ ʰʪʦ ʛʠ ʧʦʜʜʨʞʫʚʘʘʪ ʘʢʪʠʚʥʦʩʪʠʪʝ 

ʢʦʠhʪʦ ʩʝ ʧʦʚʨʟʘʥʠ ʩʦ ʜʦʥʝʩʫʚʘˁʝʪʦ ʦʜʣʫʢʠ ʚʦ ʩʘʤʘʪʘ ʦʨʛʘʥʠʟʘʮʠʿʘ. 

ʀʥʬʦʨʤʘʮʠʠʪʝ ʰʪʦ ʤʦʞʘʪ ʜʘ ʙʠʜʘʪ ʩʦʙʨʘʥʠ ʠ ʧʨʝʟʝʥʪʠʨʘʥʠ ʩʦ ʧʦʤʦʰ ʥʘ 

ʘʧʣʠʢʘʮʠʠʪʝ ʟʘ ʧʦʜʜʨʰʢʘ ʥʘ ʦʜʣʫʯʫʚʘˁʝʪʦ ʩʝ10: 

 ʩʠʪʝ ʪʝʢʦʚʥʠ ʠʥʬʦʨʤʘʮʠʠ, ʚʢʣʫʯʫʚʘʿ˃ʠ ʛʠ ʠʩʪʦʨʠʩʢʠʪʝ ʠ ʨʝʣʘʮʠʦʥʠʪʝ 

ʧʦʜʘʪʦʯʥʠ ʠʟʚʦʨʠ, ʩʢʣʘʜʠʰʪʘʪʘ ʥʘ ʧʦʜʘʪʦʮʠ (data warehouses) ʠ 

ʤʘʨʢʝʪʠʪʝ ʥʘ ʧʦʜʘʪʦʮʠ (data marts);  

 ʨʝʣʘʪʠʚʥʠʪʝ ʦʙʝʤʠ ʥʘ ʧʨʦʜʘʞʙʘ ʤʝʺʫ ʝʜʝʥ ʠ ʜʨʫʛ ʧʝʨʠʦʜ; 

 ʧʨʦʝʢʪʠʨʘʥʠʦʪ ʧʨʠʭʦʜ, ʚʨʟ ʦʩʥʦʚʘ ʥʘ ʧʨʝʪʧʦʩʪʘʚʢʠʪʝ ʟʘ ʧʨʦʜʘʞʙʘ ʥʘ 

ʥʦʚ ʧʨʦʠʟʚʦʜ; 

 ʢʦʥʩʝʢʚʝʥʮʠʠʪʝ ʦʜ ʧʨʠʬʘ˃ʘˁʝʪʦ ʥʘ ʨʘʟʣʠʯʥʠʪʝ ʘʣʪʝʨʥʘʪʠʚʠ ʥʘ 

ʦʜʣʫʯʫʚʘˁʝ, ʩʦ ʰʪʦ ʩʝ ʦʚʦʟʤʦʞʫʚʘ ʩʪʝʢʥʫʚʘˁʝ ʠʩʢʫʩʪʚʦ ʚʦ ʢʦʥʪʝʢʩʪ ʥʘ 

ʥʘʯʠʥʦʪ ʥʘ ʢʦʿʰʪʦ ʩʝ ʦʧʠʰʘʥʠ 

ɻʣʘʚʥʘʪʘ ʮʝʣ ʥʘ ʩʠʩʪʝʤʠʪʝ ʟʘ ʧʦʜʜʨʰʢʘ ʥʘ ʦʜʣʫʯʫʚʘˁʝʪʦ (Decision Support 

System-DSS) ʝ ʜʘ ʠʤ ʧʦʤʦʛʥʘʪ ʥʘ ʦʥʠʝ ʢʦʠ ʜʦʥʝʩʫʚʘʘʪ  ʦʜʣʫʢʠ ʧʨʠ ʨʝʰʘʚʘˁʝʪʦ ʥʘ 

ʧʨʦʙʣʝʤʠʪʝ ʠ ʥʦʩʝˁʝʪʦ ʥʘ ʩʘʤʠʪʝ ʦʜʣʫʢʠ. ʆʜ ʜʝʬʠʥʠʮʠʿʘ ʰʪʦ ʛʠ ʜʝʬʠʥʠʨʘ 

ʩʠʩʪʝʤʠʪʝ ʟʘ ʧʦʜʜʨʰʢʘ ʥʘ ʦʜʣʫʯʫʚʘˁʝʪʦ ʧʨʦʠʟʣʝʛʫʚʘ ʜʝʢʘ ʪʠʝ ʩʝ ʩʠʩʪʝʤʠ ʰʪʦ ʠʤ 

ʧʦʤʘʛʘʘʪ ʥʘ ʣʫʺʝʪʦ ʜʘ ʿʘ ʠʟʙʝʨʘʪ ʥʘʿʜʦʙʨʘʪʘ ʦʜ ʤʥʦʰʪʚʦʪʦ ʘʣʪʝʨʥʘʪʠʚʠ ʰʪʦ ʠʤ 

ʩʪʦʿʘʪ ʥʘ ʨʘʩʧʦʣʘʛʘˁʝ. DSS ʛʠ ʦʮʝʥʫʚʘ ʩʠʪʝ ʘʣʪʝʨʥʘʪʠʚʠ, ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ 

ʬʫʥʢʮʠʿʘʪʘ ʟʘ ʦʮʝʥʢʘ/ʢʦʨʠʩʥʦʩʪ ʥʘ ʩʠʩʪʝʤʦʪ. 

ʉʧʦʨʝʜ ʪʦʘ, ʩʠʩʪʝʤʠʪʝ ʟʘ ʧʦʜʜʨʰʢʘ ʥʘ ʦʜʣʫʯʫʚʘˁʝʪʦ ʩʝ ʘʚʪʦʤʘʪʠʟʠʨʘʥʠ, 

ʪʘʢʘ ʰʪʦ ʦʚʦʟʤʦʞʫʚʘʘʪ ʧʦʜʦʙʨʫʚʘˁʝ ʥʘ ʧʨʦʮʝʩʦʪ ʥʘ ʜʦʥʝʩʫʚʘˁʝ ʦʜʣʫʢʠ. ɺʘʢʚʦʪʦ 

ʧʦʜʦʙʨʫʚʘˁʝ ʝ ʥʘʿʤʥʦʛʫ ʚʠʜʣʠʚʦ ʥʘ ʥʘʿʚʠʩʦʢʠʪʝ ʥʠʚʦʘ ʥʘ ʤʝʥʘ˅ʝʨʩʢʦ ʦʜʣʫʯʫʚʘˁʝ. 

ʅʠʚʥʠ ʦʩʥʦʚʥʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʝ: ʚʢʣʫʯʫʚʘʘʪ ʧʦʜʘʪʦʮʠ ʠ ʤʦʜʝʣʠ; ʜʠʟʘʿʥʠʨʘʥʠ ʩʝ 

ʜʘ ʦʚʦʟʤʦʞʘʪ ʧʦʤʦʰ ʥʘ ʤʝʥʘ˅ʝʨʠʪʝ ʧʨʠ ʨʝʰʘʚʘˁʝʪʦ ʥʘ ʧʦʣʫʩʪʨʫʢʪʫʠʨʘʥʠ ʠ 

ʥʝʩʪʨʫʢʪʫʠʨʘʥʠ ʧʨʦʙʣʝʤʠ; ʠ ʠʤʘʘʪ ʟʘ ʮʝʣ ʧʦʚʝ˃ʝ ʜʘ ʿʘ ʧʦʜʦʙʨʘʪ ʝʬʝʢʪʠʚʥʦʩʪʘ ʥʘ 

ʦʜʣʫʯʫʚʘˁʝʪʦ (ʪʦʯʥʦʩʪʘ, ʘʞʫʨʥʦʩʪʘ , ʢʚʘʣʠʪʝʪʦʪ), ʦʪʢʦʣʢʫ ʝʬʠʢʘʩʥʦʩʪʘ ʚʦ 

                                                 
10 Carlson C., Turban E., Decision Support System, Elsevier, 2002, str.45 
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ʦʜʣʫʯʫʚʘˁʝʪʦ (ʥʠʩʢʠ ʪʨʦʰʦʮʠ ʟʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʧʦʜʘʪʦʮʠʪʝ ʠ ʜʦʥʝʩʫʚʘˁʝʪʦ ʥʘ 

ʦʜʣʫʢʠʪʝ). ʊʦʘ ʫʢʘʞʫʚʘ ʥʘ ʬʘʢʪʦʪ ʜʝʢʘ ʩʦ ʚʦʚʝʜʫʚʘˁʝʪʦ ʥʘ ʩʠʩʪʝʤʠʪʝ ʟʘ ʧʦʜʜʨʰʢʘ 

ʥʘ ʦʜʣʫʯʫʚʘˁʝʪʦ ʩʝ ʦʪʩʪʨʘʥʫʚʘ ʝʜʝʥ ʦʜ ʛʣʘʚʥʠʪʝ ʥʝʜʦʩʪʘʪʦʮʠ ʥʘ ʫʧʨʘʚʫʚʘʯʢʠʪʝ 

ʠʥʬʦʨʤʘʮʠʩʢʠ ʩʠʩʪʝʤʠ, ʘ ʪʦʘ ʝ ʧʦʜʜʨʰʢʘʪʘ ʥʘ ʦʜʣʫʯʫʚʘˁʝʪʦ ʩʘʤʦ ʧʨʠ ʨʝʰʘʚʘˁʝ 

ʩʪʨʫʢʪʫʠʨʘʥʠ ʧʨʦʙʣʝʤʠ. ʉʠʩʪʝʤʠʪʝ ʟʘ ʧʦʜʜʨʰʢʘ ʥʘ ʦʜʣʫʯʫʚʘˁʝʪʦ ʩʝ ʢʦʤʧʿʫʪʝʨʩʢʠ 

ʟʘʩʥʦʚʘʥʠ ʩʠʩʪʝʤʠ ʠ ʥʘ ʤʝʥʘ˅ʝʨʠʪʝ ʠʤ ʧʦʤʘʛʘʘʪ ʜʘ ʢʨʝʠʨʘʘʪ ʢʚʘʣʠʪʝʪʥʠ ʦʜʣʫʢʠ, 

ʦʩʦʙʝʥʦ ʧʨʠ ʨʝʰʘʚʘˁʝʪʦ ʥʘ ʥʝʩʪʨʫʢʪʫʠʨʘʥʠʪʝ ʧʨʦʙʣʝʤʠ, ʥʠʟ ʜʠʨʝʢʪʥʘ 

ʠʥʪʝʨʘʢʮʠʿʘ ʤʝʺʫ ʢʦʨʠʩʥʠʢʦʪ ʥʘ ʧʦʜʘʪʦʮʠʪʝ ʠ ʤʦʜʝʣʠʪʝ.  

ʉʦʚʨʝʤʝʥʠʪʝ ʩʠʩʪʝʤʠ ʟʘ ʧʦʜʜʨʰʢʘ ʥʘ ʦʜʣʫʯʫʚʘˁʝʪʦ, ʢʘʢʦ ʨʝʟʫʣʪʘʪ ʥʘ ʩʝ 

ʧʦʩʣʦʞʝʥʠʪʝ ʫʩʣʦʚʠ ʥʘ ʩʪʦʧʘʥʠʩʫʚʘˁʝ ʠ ʨʘʟʚʦʿʦʪ ʥʘ ʢʦʤʧʿʫʪʝʨʩʢʘʪʘ ʪʝʭʥʦʣʦʛʠʿʘ, 

ʩʝ ʥʘʜʦʧʦʣʥʝʪʠ ʩʦ ʥʠʟʘ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʦ ʦʜʥʦʩ ʥʘ ʧʨʝʪʭʦʜʥʘʪʘ ʛʝʥʝʨʘʮʠʿʘ. 

ʈʘʟʣʠʢʠʪʝ ʤʦʞʘʪ ʜʘ ʩʝ ʩʦʛʣʝʜʘʘʪ ʦʜ ʩʣʠʢʘ 311 

 

ʉʣʠʢʘ 3. ʊʨʘʜʠʮʠʦʥʘʣʥʠ ʠ ʩʦʚʨʝʤʝʥʠ DSS 
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ʂʦʨʠʩʥʠʢ  

ʉʦʬʪʚʝʨ ʟʘ ʧʦʜʜʨʰʢʘ 

ʥʘ ʦʜʣʫʯʫʚʘˁʝʪʦ 

ɹʘʟʘ 

ʥʘ 

ʧʦʜʘʪʦʮʠ 

ʄʦʜʝʣʠ 

ʥʘ 

ʦʜʣʫʯʫʚʘˁʝ 

ʋʧʨʘʚʫʚʘˁʝ 

ʩʦ ʧʦʜʘʪʦʮʠʪʝ 

ʋʧʨʘʚʫʚʘˁʝ 

ʩʦ ʤʦʜʝʣʠʪʝ 

ʋʧʨʘʚʫʚʘˁʝ 

ʩʦ ʟʥʘʝˁʝʪʦ 

ʂʦʨʠʩʥʠʯʢʠ 

ʠʥʪʝʨʬʝʿʩ 

ɼʨʫʛʠ ʢʦʤʧʿʫʪʝʨʩʢʠ 

ʟʘʩʥʦʚʘʥʠ ʩʠʩʪʝʤʠ 

ʂʦʨʠʩʥʠʢ 

ʇʦʜʘʪʦʮʠ: 

-ʚʥʘʪʨʝʰʥʠ 

-ʥʘʜʚʦʨʝʰʥʠ 

ʉʦʚʨʝʤʝʥʠ DSS DSS ʦʜ 1970-1990 
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ʉʠʩʪʝʤʠʪʝ ʟʘ ʧʦʜʜʨʰʢʘ ʥʘ ʦʜʣʫʯʫʚʘˁʝʪʦ ʤʦʞʘʪ ʜʘ ʙʠʜʘʪ ʧʦʜʘʪʦʯʥʦ ʠʣʠ 

ʤʦʜʝʣ-ʦʨʠʝʥʪʠʨʘʥʠ ʩʠʩʪʝʤʠ. ʇʦʜʘʪʦʯʥʦ ʦʨʠʝʥʪʠʨʘʥʠʪʝ DSS ʘʣʘʪʢʠ ʦʚʦʟʤʦʞʫʚʘʘʪ 

ʜʦʙʨʦ ʨʘʟʙʠʨʘˁʝ ʥʘ ʧʦʜʘʪʦʮʠʪʝ, ʛʣʘʚʥʦ, ʧʨʝʢʫ ʩʝʛʤʝʥʪʘʮʠʿʘ, ʜʝʣʝˁʝ, 

ʨʘʩʠʪʥʫʚʘˁʝ, drilling -down (ʧʨʝʙʘʨʫʚʘˁʝ ʧʦ ʧʦʜʘʪʦʮʠʪʝ ʦʜ ʛʦʨʝ-ʥʘʜʦʣʫ), rolling -

up (ʧʨʝʙʘʨʫʚʘˁʝ ʧʦ ʧʦʜʘʪʦʮʠʪʝ ʦʜ ʜʦʣʫ-ʥʘʛʦʨʝ) ʠ ʜʨʫʛʠ ʦʧʝʨʘʮʠʠ. ʆʜ ʜʨʫʛʘ 

ʩʪʨʘʥʘ, ʤʦʜʝʣ ʦʨʠʝʥʪʠʨʘʥʠʪʝ DSS ʘʣʘʪʢʠ ʛʦ ʧʦʜʜʨʞʫʚʘʘʪ ʨʘʟʚʦʿʦʪ ʥʘ ʤʦʜʝʣʠʪʝ ʥʘ 

ʦʜʣʫʯʫʚʘˁʝ ʚʦ ʬʦʨʤʘ ʥʘ ʜʨʚʦ ʥʘ ʦʜʣʫʯʫʚʘˁʝ (ʨʘʟʣʠʯʝʥ ʬʦʨʤʘʪ ʦʜ ʜʨʚʘʪʘ ʥʘ 

ʦʜʣʫʯʫʚʘˁʝ ʢʘʿ data mining), ʜʠʿʘʛʨʘʤʠ ʥʘ ʚʣʠʿʘʥʠʝ ʠ ʤʫʣʪʠʘʪʨʠʙʫʪʥʠ ʤʦʜʝʣʠ. 

ɸʣʘʪʠʪʝ ʥʘ ʩʠʩʪʝʤʠʪʝ ʟʘ ʧʦʜʜʨʰʢʘ ʥʘ ʦʜʣʫʯʫʚʘˁʝʪʦ ʩʝ ʧʦʜʜʨʞʘʥʠ ʦʜ 

ʜʠʤʝʥʟʠʦʥʘʣʥʠʪʝ ʙʘʟʠ ʥʘ ʧʦʜʘʪʦʮʠ, ʘʣaʪʠʪʝ ʟʘ ʦʪʢʨʠʚʘˁʝ ʩʢʨʠʝʥʠ ʰʘʙʣʦʥʠ ʤʝʺʫ 

ʧʦʜʘʪʦʮʠʪʝ ʠ ʘʧʣʠʢʘʮʠʠʪʝ ʰʪʦ ʦʚʦʟʤʦʞʫʚʘʘʪ ʧʨʠʤʝʥʘ ʥʘ ʥʦʚʠ ʟʥʘʝˁʘ. ʊʘʢʚʘʪʘ 

ʧʦʜʜʨʰʢʘ ʝ ʧʨʠʢʘʞʘʥʘ ʥʘ ʩʣʠʢʘ 4. 

 ʉʠʩʪʝʤʠʪʝ ʟʘ ʧʦʜʜʨʰʢʘ ʥʘ ʦʜʣʫʯʫʚʘˁʝʪʦ ʠʤ ʦʙʝʟʙʝʜʫʚʘʘʪ ʥʘ ʤʝʥʘ˅ʝʨʠʪʝ 

ʢʨʘʪʢʠ ʠ ʧʨʝʮʠʟʥʠ ʠʥʬʦʨʤʘʮʠʠ ʰʪʦ ʥʝ ʝ ʤʦʞʥʦ ʜʘ ʩʝ ʜʦʙʠʿʘʪ ʥʘ ʜʨʫʛ ʥʘʯʠʥ. ʆʚʠʝ 

ʩʠʩʪʝʤʠ ʩʝ ʝʬʠʢʘʩʥʠ ʧʦʨʘʜʠ ʤʦʞʥʦʩʪʘ ʟʘ ʘʚʪʦʤaʪʠʟʠʨʘʥʦ ʜʦʥʝʩʫʚʘˁʝ ʜʝʣʦʚʥʠ 

ʦʜʣʫʢʠ. ʀʩʪʦʘ ʪʘʢʘ ʚʦ ʨʘʤʢʠʪʝ ʥʘ ʢʦʤʧʘʥʠʿʘʪʘ ʩʠʩʪʝʤʠʪʝ ʟʘ ʧʦʜʜʨʰʢʘ ʥʘ 

ʦʜʣʫʯʫʚʘˁʝʪʦ ʤʦʞʘʪ ʜʘ ʦʙʝʟʙʝʜʫʚʘʘʪ ʧʦʜʜʨʰʢʘ ʟʘ ʦʜʣʫʯʫʚʘˁʝ ʥʘ ʧʦʛʦʣʝʤʘ ʛʨʫʧʘ 

ʤʝʥʘ˅ʝʨʠ ʢʦʠ ʤʝʺʫʩʝʙʥʦ ʩʝ ʧʦʚʨʟʘʥʠ (ʤʨʝʞʥʦ), ʢʣʠʝʥʪ ï ʩʝʨʝʚʝʨ ʦʢʦʣʠʥʘ ʠʣʠ ʢʘʢʦ 

Desktop DSS ʟʘ ʧʦʝʜʠʥʝʯʝʥ ʢʦʨʠʩʥʠʢ ʥʘ ʢʦʤʧʿʫʪʝʨʦʪ ʚʦ ʢʘʥʮʝʣʘʨʠʿʘʪʘ ʥʘ 

ʤʝʥʘ˅ʝʨʦʪ. 
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ʉʣʠʢʘ 4. DSS12 

 

ʅʘʿʜʦʙʨʠʪʝ ʩʠʩʪʝʤʠ ʟʘ ʧʦʜʜʨʰʢʘ ʥʘ ʦʜʣʫʯʫʚʘˁʝʪʦ ʚʢʣʫʯʫʚʘʘʪ ʚʠʩʦʢʦ ʥʠʚʦ 

ʥʘ ʟʙʠʨʥʠ ʠʟʚʝʰʪʘʠ ʠʣʠ ʛʨʘʬʠʢʦʥʠ ʠ ʤʫ ʦʚʦʤʦʞʫʚʘʘʪ ʥʘ ʢʦʨʠʩʥʠʢʦʪ ʢʦʨʠʩʪʝˁʝ 

ʘʣʘʪʢʠ ʟʘ ʜʝʪʘʣʠʟʠʨʘˁʝ ʥʘ ʠʥʬʦʨʤʘʮʠʠʪʝ. ʊʘʢʦʚ ʧʨʠʤʝʨ ʥʘ ʘʧʣʠʢʘʮʠʿʘ ʟʘ 

ʧʦʜʜʨʰʢʘ ʥʘ ʦʜʣʫʯʫʚʘˁʝʪʦ ʰʪʦ ʜʘʚʘ ʤʦʞʥʦʩʪ ʟʘ ʧʨʝʛʣʝʜ ʥʘ ʠʥʬʦʨʤʘʮʠʠʪʝ, ʝ 

ʧʨʝʪʩʪʘʚʝʥ ʥʘ ʩʣʠʢʘ 5. 

 

                                                 
12 E.G.Mallach, Decision Support and Data Warehouse Systems, McGraw-Hill, New York,2004, str 169 
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ʉʣʠʢʘ 5. ɸʧʣʠʢʘʮʠʿʘ ʥʘ DSS13 

 

ɺʘʞʥʦʩʪʘ ʥʘ ʩʠʩʪʝʤʠʪʝ ʟʘ ʧʦʜʜʨʰʢʘ ʥʘ ʦʜʣʫʯʫʚʘˁʝʪʦ ʚʦ ʮʝʣʦʢʫʧʥʠʦʪ 

ʠʥʬʦʨʤʘʮʠʩʢʠ ʩʠʩʪʝʤ ʥʘ ʢʦʤʧʘʥʠʿʘʪʘ ʜʦʙʠʚʘ ʥʘ ʟʥʘʯʝˁʝ ʧʦʨʘʜʠ ʧʦʪʨʝʙʘʪʘ ʟʘ ʙʨʟʦ 

ʜʦʥʝʩʫʚʘˁʝ ʦʜʣʫʢʠ. ʇʨʦʙʣʝʤʠʪʝ ʰʪʦ ʩʝ ʿʘʚʫʚʘʘʪ ʧʦʩʪʦʿʘʥʦ ʩʝ ʤʝʥʫʚʘʘʪ, ʙʠʣʦ 

ʧʦʨʘʜʠ ʚʣʠʿʘʥʠʝʪʦ ʥʘ ʥʦʚʠʪʝ ʬʘʢʪʦʨʠ ʰʪʦ ʧʨʝʜʠʟʚʠʢʫʚʘʘʪ ʨʘʟʚʦʿ ʥʘ ʝʜʥʦʢʨʘʪʥʠ ʠ 

ʥʝʧʦʚʪʦʨʣʠʚʠ ʩʠʪʫʘʮʠʠ, ʙʠʣʦ ʧʦʨʘʜʠ ʧʨʦʤʝʥʠʪʝ ʚʦ ʩʘʤʘʪʘ ʩʪʨʫʢʪʫʨʘ ʥʘ ʧʨʦʙʣʝʤʦʪ 

ʰʪʦ ʩʝ ʤʘʥʠʬʝʩʪʠʨʘ ʢʘʢʦ ʨʝʟʫʣʪʘʪ ʥʘ ʟʛʦʣʝʤʝʥʦʪʦ ʠʩʢʫʩʪʚʦ ʥʘ ʜʦʥʦʩʠʪʝʣʦʪ ʥʘ 

ʦʜʣʫʢʘ. ʉʠʩʪʝʤʠʪʝ ʟʘ ʧʦʜʜʨʰʢʘ ʥʘ ʦʜʣʫʯʫʚʘˁʝʪʦ ʩʝ ʧʦʬʣʝʢʩʠʙʠʣʥʠ14 ʦʜ 

ʢʦʥʚʝʥʮʠʦʥʘʣʥʠʪʝ ʫʧʨʘʚʫʚʘʯʢʠ ʠʥʬʦʨʤʘʮʠʩʢʠ ʩʠʩʪʝʤʠ (MIS). ʆʚʠʝ ʩʠʩʪʝʤʠ ʠʤʘʘʪ 

ʚʛʨʘʜʝʥʠ ʤʝʭʘʥʠʟʤʠ ʥʘ ʬʣʝʢʩʠʙʠʣʥʦʩʪ ʰʪʦ ʦʚʦʟʤʦʞʫʚʘʘʪ ʥʘʤʝʥʩʢʦ 

ʧʨʠʣʘʛʦʜʫʚʘˁʝ, ʧʨʝʜ ʩʝ,  ʧʦʨʘʜʠ ʧʨʦʤʝʥʘʪʘ ʥʘ ʩʦʜʨʞʠʥʘʪʘ ʥʘ ʩʘʤʘʪʘ ʧʨʦʙʣʝʤʘʪʠʢʘ.   

                                                 
13 www.sas.com 
14 ʄʘʨʛʘʨʠʪʘ ɱʘʥʝʩʢʘ, ʄʝʥʘ˅ʤʝʥʪ ʀʥʬʦʨʤʘʮʠʩʢʠ ʉʠʩʪʝʤʠ, ʋʥʠʚʝʨʟʠʪʝʪ ñʉʚ. ʂʣʠʤʝʥʪ ʆʭʨʠʜʩʢʠò, 

ɽʢʦʥʦʤʩʢʠ ʌʘʢʫʣʪʝʪ, ʇʨʠʣʝʧ, 2004, ʩʪʨ 208 
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ʉʧʦʨʝʜ ʩʠʪʝ ʥʘʚʝʜʝʥʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʩʠʩʪʝʤʠʪʝ ʟʘ ʧʦʜʜʨʰʢʘ ʥʘ 

ʦʜʣʫʯʫʚʘˁʝʪʦ ʙʠ ʤʦʞʝʣʦ ʜʘ ʩʝ ʠʟʚʣʝʯʝ ʟʘʢʣʫʯʦʢ ʜʝʢʘ ʩʦ ʥʠʚʥʦʪʦ ʢʦʨʠʩʪʝˁʝ ʥʘ 

ʤʝʥʘ˅ʝʨʠʪʝ ʦʜ ʪʘʢʪʠʯʢʦ ʠ ʩʪʨʘʪʝʛʠʩʢʦ ʥʠʚʦ ʠʤ ʩʝ ʦʚʦʟʤʦʞʫʚʘ, ʜʘ ʜʦʥʝʩʫʚʘʘʪ 

ʧʦʜʦʙʨʠ, ʧʦʢʦʥʟʠʩʪʝʥʪʥʠ ʠ ʧʦʝʬʝʢʪʠʚʥʠ ʦʜʣʫʢʠ. ʇʦʪʨʝʙʘʪʘ ʟʘ ʥʠʚʥʘ ʧʨʠʤʝʥʘ, ʠʩʪʦ 

ʪʘʢʘ, ʿʘ ʥʘʣʘʛʘ ʠ ʩʘʤʘʪʘ ʥʝʩʠʛʫʨʥʦʩʪ ʚʦ ʜʝʣʦʚʥʦʪʦ ʦʜʣʫʯʫʚʘˁʝ, ʢʘʢʦ ʠ 

ʠʩʢʣʫʯʠʪʝʣʥʘʪʘ ʚʨʝʜʥʦʩʪ ʥʘ ʠʥʬʦʨʤʘʮʠʿʘʪʘ ʚʦ ʜʝʥʝʰʥʠʦʪ ʙʠʟʥʠʩ ʘʤʙʠʝʥʪ. 

 

7.ɽʬʝʢʪʠ ʦʜ ʧʨʠʤʝʥʘʪʘ ʥʘ ʠʥʬʦʨʤʘʮʠʩʢʘʪʘ ʪʝʭʥʦʣʦʛʠʿʘ ʚʦ 

ʜʝʣʦʚʥʠʦʪ ʩʚʝʪ 

ʀʥʬʦʨʤʘʮʠʩʢʠʪʝ ʠ ʢʦʤʫʥʠʢʘʮʠʩʢʠʪʝ ʪʝʭʥʦʣʦʛʠʠ (ICT) ʠʤʘʘʪ ʜʦʣʛʦʨʦʯʥʦ 

ʚʣʠʿʘʥʠʝ ʚʨʟ ʧʦʪʝʥʮʠʿʘʣʦʪ ʟʘ ʝʢʦʥʦʤʩʢʠ ʨʘʩʪ ʠ ʩʪʘʥʫʚʘʘʪ ʝʜʝʥ ʦʜ ʢʣʫʯʥʠʪʝ ʨʝʩʫʨʩʠ 

ʟʘ ʩʪʝʢʥʫʚʘˁʝ ʢʦʥʢʫʨʝʥʪʩʢʘ ʧʨʝʜʥʦʩʪ ʠ ʟʛʦʣʝʤʫʚʘˁʝ ʥʘ ʧʨʠʭʦʜʠʪʝ. ʇʦʨʘʜʠ ʪʦʘ, ʚʦ 

ʤʘʨʪ 2000 ʛʦʜʠʥʘ ʚʦ ʃʠʩʘʙʦʥ, ɽʚʨʦʧʩʢʘʪʘ ʫʥʠʿʘ ʧʦʩʪʘʚʫʚʘʿ˃ʠ ʩʠ ʟʘ ʮʝʣ ʜʘ ʩʪʘʥʝ 

ñʥʘʿʢʦʥʢʫʨʝʥʪʥʘ ʠ ʥʘʿʜʠʥʘʤʠʯʢʘ ʩʚʝʪʩʢʘ ʝʢʦʥʦʤʠʿʘ, ʟʘʩʥʦʚʘʥʘ ʥʘ ʟʥʘʝˁʝò ʚʦ 

ʩʣʝʜʥʠʪʝ 10 ʛʦʜʠʥʠ, ʜʝʬʠʥʠʨʘʰʝ ʜʝʢʘ ʚʘʢʚʘʪʘ ʮʝʣ ʤʦʞʝ ʜʘ ʩʝ ʦʩʪʚʘʨʠ ʩʘʤʦ ʩʦ 

ʠʥʪʝʟʠʚʥʦ ʠ ʥʘʿʜʦʙʨʦ ʤʦʞʥʦ ʢʦʨʠʩʪʝˁʝ ʥʘ ʠʥʬʦʨʤʘʮʠʩʢʠʪʝ ʪʝʭʥʦʣʦʛʠʠ. ʂʘʢʦ 

ʨʝʟʫʣʪʘʪ ʥʘ ʚʘʢʚʘʪʘ ʃʠʩʘʙʦʥʩʢʘ ʩʪʨʘʪʝʛʠʿʘ ʧʦʜʦʮʥʘ ʙʝʰʝ ʜʦʥʝʩʝʥ eEurope 2002 

Action Plan, ʢʘʢʦ ʚʦʜʝʯʢʘ ʦʩʥʦʚʘ ʟʘ ʤʦʜʝʨʥʠʟʠʨʘˁʝ ʥʘ ʝʚʨʦʧʩʢʘʪʘ ʝʢʦʥʦʤʠʿʘ ʠ 

ʪʨʘʥʩʬʦʨʤʠʨʘˁʝ ʚʦ ʝʢʦʥʦʤʠʿʘ ʟʘʩʥʦʚʘʥʘ ʥʘ ʟʥʘʝˁʝ15. 

 ɻʝʥʝʨʘʣʥʦ , ʥʘ ʤʘʢʨʦʝʢʦʥʦʤʩʢʦ ʥʠʚʦ, ʠʥʪʝʥʟʠʚʠʨʘʥʘʪʘ ʫʧʦʪʨʝʙʘ ʥʘ 

ʠʥʬʦʨʤʘʮʠʩʢʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʿʘ ʟʛʦʣʝʤʫʚʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʘ ʥʘ ʢʦʤʧʘʥʠʠʪʝ, ʘ ʦʪʪʫʢʘ 

ʧʨʦʠʟʣʝʛʫʚʘ ʠ ʢʦʥʢʫʨʝʥʪʥʦʩʪʘ ʚʦ ʩʝʚʢʫʧʥʘʪʘ ʥʘʮʠʦʥʘʣʥʘ ʠʣʠ ʩʚʝʪʩʢʘ ʝʢʦʥʦʤʠʿʘ. 

ɿʛʦʣʝʤʝʥʘʪʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪ, ʧʨʝʜʟʚʠʢʘʥʘ ʦʜ ʨʘʟʚʦʿʦʪ ʥʘ IT ʩʝʢʪʦʨʦʪ, ʧʨʝʪʩʪʘʚʫʚʘ 

ʠʟʚʦʨ ʟʘ ʥʦʚʠ ʨʘʙʦʪʥʠ ʤʝʩʪʘ ʚʦ ʦʜʜʝʣʥʠ ʩʝʢʪʦʨʠ, ʠ ʪʦʘ ʟʘ ʩʤʝʪʢʘ ʥʘ ʦʥʠʝ ʨʘʙʦʪʥʠ 

ʤʝʩʪʘ ʰʪʦ ʠʩʯʝʟʥʫʚʘʘʪ. ʂʨʘʿʥʠʦʪ ʨʝʟʫʣʪʘʪ ʦʜ ʫʧʦʪʨʝʙʘʪʘ ʥʘ ʠʥʬʦʨʤʘʮʠʩʢʠʪʝ 

ʪʝʭʥʦʣʦʛʠʠ ʚʦʜʠ ʜʦ ʦʪʚʦʨʘˁʝ ʨʘʙʦʪʥʠ ʤʝʩʪʘ ʚʦ ʦʥʠʝ ʩʝʢʪʦʨʠ ʢʘʜʝ ʰʪʦ ʜʦʤʠʥʘʥʪʥʦ 

ʚʣʠʿʘʥʠʝ ʠʤʘ ʪʦʢʤʫ ʠʥʬʦʨʤʘʮʠʩʢʘʪʘ ʪʝʭʥʦʣʦʛʠʿʘ. 

                                                 
15www.e-europestandards.org 
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ʅʘ ʤʠʢʨʦʝʢʦʥʦʤʩʢʦ ʥʠʚʦ, ʧʘʢ, ʠʥʬʦʨʤʘʮʠʩʢʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʝʪʩʪʘʚʫʚʘʘʪ 

ʚʦʜʝʯʢʘ ʩʠʣʘ ʚʦ ʠʤʧʣʝʤʝʥʪʠʨʘˁʝʪʦ ʥʘ ʧʨʦʤʝʥʠʪʝ ʥʘ ʦʨʛʘʥʠʟʘʮʠʩʢʠʪʝ ʧʘʟʘʨʥʠ 

ʩʪʨʫʢʪʫʨʠ. ɹʨʟʠʪʝ ʪʝʭʥʦʣʦʰʢʠ ʜʚʠʞʝˁʘ ʠʤʘʘʪ ʛʣʘʚʥʦ ʚʣʠʿʘʥʠʝ ʚʨʟ ʩʪʨʫʢʪʫʨʘʪʘ ʠ 

ʞʠʚʦʪʥʠʪʝ ʮʠʢʣʫʩʠ ʥʘ ʢʦʤʧʘʥʠʠʪʝ. ʀʥʬʦʨʤʘʮʠʩʢʘʪʘ ʪʝʭʥʦʣʦʛʠʿʘ ʥʘʿʧʨʚʦ ʛʦ 

ʨʝʜʫʮʠʨʘ ʝʢʦʥʦʤʩʢʦʪʦ ʚʣʠʿʘʥʠʝ ʥʘ ʤʝʺʫʩʝʙʥʘʪʘ ʦʜʜʘʣʝʯʝʥʦʩʪ ʥʘ ʢʦʤʧʘʥʠʠʪʝ ʠ ʛʠ 

ʥʘʤʘʣʫʚʘ ʪʨʦʰʦʮʠʪʝ ʟʘ ʧʨʠʩʪʘʧ ʜʦ ʠʥʬʦʨʤʘʮʠʠʪʝ, ʘ ʩʦ ʪʦʘ ʩʝ ʟʛʦʣʝʤʫʚʘ ʜʝʣʦʢʨʫʛʦʪ 

ʥʘ ʢʦʤʧʝʪʠʪʠʚʥʦʩʪ ʚʥʘʪʨʝ ʚʦ ʩʘʤʠʪʝ ʧʘʟʘʨʠ. ʀʩʪʦ ʪʘʢʘ, ʠʥʬʦʨʤʘʮʠʩʢʠʪʝ 

ʪʝʭʥʦʣʦʛʠʠ ʦʚʦʟʤʦʞʫʚʘʘʪ ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʪʨʦʰʦʮʠʪʝ ʟʘ ʦʩʥʦʚʘˁʝ ʤʘʣʠ ʠ ʩʨʝʜʥʠ 

ʢʦʤʧʘʥʠʠ ʩʦ ʰʪʦ ʧʦʪʝʥʮʠʿʘʣʥʦ, ʪ.ʝ. ʜʦʧʦʣʥʠʪʝʣʥʦ ʿʘ ʟʛʦʣʝʤʫʚʘʘʪ ʢʦʥʢʫʨʝʥʪʥʦʩʪʘ 

ʚʦ ʦʧʨʝʜʝʣʝʥ ʩʝʢʪʦʨ. ʅʘ ʢʨʘʿʦʪ, ʚʘʢʚʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʜʘʚʘʘʪ ʤʦʞʥʦʩʪ ʟʘ ʢʨʝʠʨʘˁʝ 

ʥʦʚʘ ʢʦʨʧʦʨʘʮʠʩʢʘ ʩʨʝʜʠʥʘ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʠʩʧʦʨʘʢʘ ʥʘ ʫʩʣʫʛʠ ʦʥʘʤʫ ʢʘʜʝ ʰʪʦ 

ʤʦʞʝ ʜʘ ʩʝ ʩʪʘʥʝ ʣʠʜʝʨ, ʧʨʝʢʫ ʦʙʝʟʙʝʜʫʚʘˁʝ ʢʚʘʣʠʪʝʪ ʠ ʧʨʝʢʫ ʠʩʪʦʚʨʝʤʝʥʦ 

ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʪʨʦʰʦʮʠʪʝ. ʆʜ ʩʘʤʦʪʦ ʪʦʘ ʤʦʞʝʙʠ ʠ ʧʨʦʠʟʣʝʛʫʚʘ ʝʜʥʘ ʦʜ 

ʥʘʿʚʘʞʥʠʪʝ ʫʣʦʛʠ ʥʘ ʠʥʬʦʨʤʘʮʠʩʢʠʪʝ ʪʝʭʥʦʣʦʛʠʠ, ʘ ʪʦʘ ʝ ʨʘʟʚʦʿʦʪ ʥʘ ʥʦʚʠ 

ʧʨʦʠʟʚʦʜʠ ʠ ʚʠʜʦʠʟʤʝʥʝʪʠ ʫʩʣʫʛʠ. 

ɽʬʝʢʪʠʚʥʦʪʦ ʢʦʨʠʩʪʝˁʝ ʥʘ ʠʥʬʦʨʤʘʮʠʩʢʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʜʝʥʝʩ ʩʪʘʥʫʚʘ ʩʝ 

ʧʦʢʦʤʧʣʝʢʩʥʦ. ɹʨʟʠʪʝ ʧʨʦʤʝʥʠ ʚʦ ʩʪʘʥʜʘʨʜʠʪʝ ʠ ʨʘʟʚʦʿʦʪ ʥʘ ʥʦʚʠʪʝ ʘʣʘʪʢʠ, ʢʘʢʦ ʠ 

ʥʠʚʥʘʪʘ ʠʥʪʝʨʦʧʝʨʘʙʠʣʥʦʩʪ ʙʘʨʘʘʪ ʧʦʩʪʦʿʘʥʦ ʩʣʝʜʝˁʝ ʠ ʜʦʣʞʥʦ ʚʥʠʤʘʥʠʝ. ɺʦ ʪʘʘ 

ʩʤʠʩʣʘ, ʟʘ ʜʘ ʩʝ ʦʚʦʟʤʦʞʠ ʝʬʝʢʪʠʚʥʦ ʢʦʨʠʩʪʝˁʝ ʥʘ ʧʨʝʜʥʦʩʪʠʪʝ ʰʪʦ ʛʠ ʥʫʜʠ 

ʠʥʬʦʨʤʘʮʠʩʢʘʪʘ ʪʝʭʥʦʣʦʛʠʿʘ, ʢʦʤʧʘʥʠʠʪʝ ʪʨʝʙʘ ʜʘ ʩʠ ʦʙʝʟʙʝʜʘʪ ʧʨʠʩʪʘʧ ʜʦ 

ʢʦʤʧʝʪʝʥʪʥʠ, ʧʨʦʬʠʪʘʙʠʣʥʠ ʠ ʮʝʣʥʦ ʦʨʠʝʥʪʠʨʘʥʠ ʩʝʨʚʠʩʠ ʰʪʦ ˃ʝ ʙʠʜʘʪ ʢʨʝʠʨʘʥʠ 

ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ ʥʠʚʥʠʪʝ ʧʦʪʨʝʙʠ. ʆʜ ʦʚʘʘ ʧʨʠʯʠʥʘ ʧʦʪʨʝʙʥʦ ʝ ʟʝʤʿʠʪʝ ʜʘ ʠʤʘʘʪ 

ʢʦʭʝʨʝʥʪʥʠ ʠ ʫʩʦʛʣʘʩʝʥʠ IT ʧʦʣʠʪʠʢʠ ʠ ʧʨʘʚʠʣʘ. 

ʂʦʨʠʩʪʝˁʝʪʦ ʥʘ ʠʥʪʝʨʥʝʪʦʪ ʩʝ ʧʦʚʝ˃ʝ ʥʘʚʣʝʛʫʚʘ ʚʦ ʩʝʢʦʿʜʥʝʚʥʦʪʦ ʞʠʚʝʝˁʝ 

ʥʘ ʣʫʺʝʪʦ ʠ ʩʪʘʥʫʚʘ ʠʥʪʝʛʨʘʣʝʥ ʜʝʣ ʦʜ ʥʠʚʥʠʦʪ ʞʠʚʦʪ. ɼʝʥʝʩ ʧʨʦʩʝʯʥʘʪʘ ʩʚʝʪʩʢʘ 

ʠʥʪʝʨʥʝʪ ʧʦʧʫʣʘʮʠʿʘ ʿʘ ʩʦʯʠʥʫʚʘʘʪ 16% ʦʜ ʚʢʫʧʥʠʦʪ ʙʨʦʿ ʥʘʩʝʣʝʥʠʝ. ʇʨʠʪʦʘ, 

ʨʘʩʧʦʥʦʪ ʝ ʦʜ ʦʢʦʣʫ 2% ʚʦ ɸʬʨʠʢʘ ʜʦ ʨʝʯʠʩʠ 70% ʚʦ ʉʝʚʝʨʥʘ ɸʤʝʨʠʢʘ. ʆʪʪʫʢʘ 

ʤʦʞʝ ʜʘ ʩʝ ʢʦʥʩʪʘʪʠʨʘ ʜʝʢʘ ʠʥʪʝʨʥʝʪʦʪ ʥʘʚʠʩʪʠʥʘ ʛʦ ʠʟʤʝʥʠ ʩʚʝʪʦʪ ʠ ʛʦ ʥʘʧʨʘʚʠ 

ʚʠʨʪʫʝʣʝʥ. ɺʦ ʪʘʙʝʣʘʪʘ 1 ʝ ʜʘʜʝʥʦ ʢʦʨʠʩʪʝˁʝʪʦ ʥʘ ʠʥʪʝʨʥʝʪʦʪ ʚʦ ʩʚʝʪʩʢʠ ʨʘʤʢʠʟʘ 

ʧʝʨʠʦʜʦʪ 2000-2007 ʛʦʜ. 
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ʂʆʈʀʉʊɽɳɽ ʅɸ ʀʅʊɽʈʅɽʊ ɺʆ ʉɺɽʊʆʊ 

 

ʈʝʛʠʦʥʠ ʚʦ ʩʚʝʪʦʪ 

ʅʘʩʝʣʝʥʠʝ ʂʦʨʠʩʥʠʮʠ ʥʘ 

ʀʥʪʝʨʥʝʪ 

ʋʯʝʩʪʚʦ ʥʘ 

ʢʦʨʠʩʥʠʮʠʪʝ 

(%)  

ʈʘʩʪ ʚʦ 

ʩʚʝʪʦʪ 

 (2000-2007) ʇʨʦʮʝʥʢʘ 

(2007) 

% ɹʨʦʿ % 

ɸʬʨʠʢʘ    915.210.928 14       23.649.000 2.6 2.3 424% 

ɸʟʠʿʘ 3.667.774.066 56     380.400.713 10.4 36.5 233% 

ɽʚʨʦʧʘ    807.289.020 12     294.101.844 36.4 28.2 180% 

ʉʨʝʜʝʥ ʠʩʪʦʢ    190.084.161 3       18.203.500 9.6 1.7 454% 

ʉʝʚʝʨʥʘ ɸʤʝʨʠʢʘ    331.473.276 5     227.470.713 68.6 21.8 110% 

ʃʘʪʠʥʩʢʘ ɸʤʝʨʠʢʘ    553.908.632 9       79.962.809 14.7 7.8 351% 

ɸʚʩʪʨʘʣʠʿʘ/ʆʢʝʘʥʠʿʘ      33.956.977 1       17.872.707 52.6 1.7 135% 

ɺʢʫʧʥʦ  6.499.667.060 100 1.043.104.886 16 100 189% 

ʊʘʙʝʣʘ 1. ʂʦʨʠʩʪʝˁʝ ʥʘ ʠʥʪʝʨʥʝʪ ʚʦ ʩʚʝʪʦʪ16 

 

ʆʜ ʪʘʙʝʣʘʪʘ ʤʦʞʝ ʜʘ ʩʝ ʟʘʙʝʣʝʞʠ ʜʝʢʘ ɸʟʠʿʘ ʩʦ ʥʘʜ 380 ʤʠʣʠʦʥʠ ʠʥʪʝʨʥʝʪ 

ʢʦʨʠʩʥʠʮʠ ʧʨʝʨʘʩʥʫʚʘ ʚʦ 1/3 ʦʜ ʚʢʫʧʥʘʪʘ ʧʦʧʫʣʘʮʠʿʘ ʠʥʪʝʨʥʝʪ ʢʦʨʠʩʥʠʮʠ. ʇʦʢʨʘʿ 

ʉʝʚʝʨʥʘ ɸʤʝʨʠʢʘ, ʠ ɽʚʨʦʧʘ ʝ ʝʜʥʦ ʦʜ ʚʠʩʦʢʦʨʘʟʚʠʝʥʠʪʝ ʧʦʜʨʘʯʿʘ ʟʘ ʢʦʨʠʩʪʝˁʝ ʥʘ 

ʠʥʪʝʨʥʝʪʦʪ. ʂʦʛʘ ˃ʝ ʩʝ ʘʥʘʣʠʟʠʨʘʘʪ ʧʦʝʜʠʥʝʯʥʠʪʝ ʟʝʤʿʠ ʤʦʞʝ ʜʘ ʩʝ ʟʘʙʝʣʝʞʠ ʜʝʢʘ  

ʢʦʨʠʩʪʝˁʝʪʦ ʥʘ ʠʥʪʝʨʥʝʪʦʪ ʤʥʦʛʫ ʚʘʨʠʨʘ ʦʜ ʟʝʤʿʘ ʜʦ ʟʝʤʿʘ. ʇʦʢʨʘʿ ʉɸɼ ʦʩʦʙʝʥʦ 

ʚʠʩʦʢ ʩʪʝʧʝʥ ʥʘ ʢʦʨʠʩʪʝˁʝ ʠʥʪʝʨʥʝʪ ʠʤʘʘʪ ʠ ʛʦʣʝʤ ʙʨʦʿ ʝʚʨʦʧʩʢʠ ʟʝʤʿʠ         (ʥʘʜ 

50%). ʇʝʥʝʪʨʘʮʠʿʘʪʘ ʥʘ ʠʥʪʝʨʥʝʪʦʪ ʚʦ ʦʜʜʝʣʥʠ ʝʚʨʦʧʩʢʠ ʟʝʤʿʠ ʝ ʧʨʠʢʘʞʘʥʘ ʥʘ 

ʩʣʠʢʘ 6. 

ʅʘʙˀʫʜʫʚʘʿ˃ʠ ʛʠ ʦʚʠʝ ʧʦʢʘʟʘʪʝʣʠ ʿʘʩʥʦ ʝ ʜʝʢʘ ʫʣʦʛʘʪʘ ʠ ʚʣʠʿʘʥʠʝʪʦ ʥʘ 

ʠʥʪʝʨʥʝʪʦʪ ʚʦ ʜʝʥʝʰʥʠ ʫʩʣʦʚʠ ʨʝʯʠʩʠ ʝ ʥʝʩʦʛʣʝʜʣʠʚʦ. ñʄʨʝʞʘʪʘ ʥʘʜ ʤʨʝʞʠʪʝò ʝ 

ʧʨʝʧʦʣʥʘ ʩʦ Web  ʩʪʨʘʥʠʮʠ ʰʪʦ ʛʦ ʤʝʥʫʚʘʘʪ ʥʘʯʠʥʦʪ ʥʘ ʞʠʚʝʝˁʝ. Web ʧʨʝʪʩʪʘʚʫʚʘ 

ʤʥʦʛʫ ʩʠʣʥʘ ʘʣʘʪʢʘ ʟʘ ʩʝʢʦʿʜʥʝʚʥʦ ʢʦʤʫʥʠʮʠʨʘˁʝ, ʠʥʬʦʨʤʠʨʘˁʝ, ʜʝʣʦʚʥʘ 

ʩʦʨʘʙʦʪʢʘ ʠ ʟʘʙʘʚʘ. ʉʧʦʨʝʜ ʪʦʘ, ʟʘʦʩʪʘʥʫʚʘˁʝʪʦ ʚʦ ʜʝʥʝʰʥʠʦʪ ʝʣʝʢʪʨʦʥʩʢʦ-

ʠʥʬʦʨʤʘʪʠʯʢʠ ʩʚʝʪ ʤʦʞʝ ʜʘ ʙʠʜʝ ʤʥʦʛʫ ʦʧʘʩʥʦ, ʘ ʧʦʢʨʘʿ ʥʝʢʦʠ ʩʧʝʮʠʬʠʯʥʠ ʟʥʘʝˁʘ 

ʦʜ ʢʦʨʠʩʥʠʢʦʪ ʩʝ ʙʘʨʘ ʫʰʪʝ ʠ ʧʦʩʪʦʿʘʥʦ ʫʯʝˁʝ. 
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ʉʣʠʢʘ 6. ʇʝʥʝʪʨʘʮʠʿʘ ʥʘ ʀʥʪʝʨʥʝʪ ʚʦ ɽʚʨʦʧʘ17 

 

 ʆʜ ʦʚʦʿ ʧʨʝʛʣʝʜ ʟʘ ʥʘʩ ʦʩʦʙʝʥʦ ʝ ʚʘʞʥʦ ʜʘ ʩʝ ʠʥʠʮʠʨʘ ʠʩʧʠʪʫʚʘˁʝʪʦ ʫʣʦʛʘʪʘ 

ʠ ʫʯʝʩʪʚʦʪʦ ʥʘ ʠʥʪʝʨʥʝʪʦʪ ʚʦ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ. ʀʤʝʥʦ ʥʘʙˀʫʜʫʚʘʥʦ ʚʦ 

ʦʜʥʦʩ ʥʘ ʚʢʫʧʥʘʪʘ ʧʦʧʫʣʘʮʠʿʘ ʥʘ ʟʝʤʿʘʪʘ, ʢʦʨʠʩʪʝˁʝʪʦ ʥʘ ʠʥʪʝʨʥʝʪʦʪ ʝ ʟʘʩʪʘʧʝʥʦ 

ʢʘʿ ʧʨʠʙʣʠʞʥʦ 392.677 ʞʠʪʝʣʠ ʠʣʠ ʪʦʘ ʝ 19,2 % ʦʜ ʚʢʫʧʥʠʦʪ ʙʨʦʿ ʥʘʩʝʣʝʥʠʝ ʚʦ ʈ. 

ʄʘʢʝʜʦʥʠʿʘ. ʅʦ, ʤʘʢʝʜʦʥʩʢʘʪʘ ʠʥʬʦʨʤʘʪʠʯʢʘ ʨʝʘʣʥʦʩʪ ʧʦʢʘʞʫʚʘ ʜʝʢʘ ʝ ʧʦʪʨʝʙʥʦ 

ʫʰʪʝ ʤʥʦʛʫ ʨʘʙʦʪʘ ʟʘ ʜʘ ʩʝ ʧʦʜʦʙʨʠ ʩʠʪʫʘʮʠʿʘʪʘ ʚʦ ʦʚʘʘ ʦʙʣʘʩʪ. ɿʘ ʫʩʧʝʰʝʥ ʨʘʟʚʦʿ 

ʥʘ ʠʥʬʦʨʤʘʪʠʯʢʦ ʦʧʰʪʝʩʪʚʦ ʜʨʞʘʚʘʪʘ ʪʨʝʙʘ ʫʰʪʝ ʧʦʚʝ˃ʝ ʜʘ ʛʠ ʧʦʪʪʠʢʥʫʚʘ ʠ 

ʧʦʜʜʨʞʫʚʘ ʩʠʪʝ ʥʘʧʨʝʜʥʠ ʝʣʝʢʪʨʦʥʩʢʠ ʫʩʣʫʛʠ. ʇʦʢʨʘʿ ʟʛʦʣʝʤʫʚʘˁʝʪʦ ʥʘ ʥʠʚʦʪʦ ʥʘ 

ʩʪʘʥʜʘʨʜʦʪ ʥʘ ʛʨʘʺʘʥʠʪʝ, ʠʩʪʦ ʪʘʢʘ, ʦʩʦʙʝʥʦ ʚʘʞʥʘ ʫʣʦʛʘ ʠʛʨʘ ʠ ʥʠʚʦʪʦ ʥʘ 

ʦʙʨʘʟʦʚʘʥʠʝ, ʧʨʝʜ ʩʝ, ʦʧʰʪʘʪʘ ʠʥʬʦʨʤʘʪʠʯʢʘ ʧʠʩʤʝʥʦʩʪ, ʢʘʢʦ ʠ ʧʦʟʥʘʚʘˁʝʪʦ ʥʘ 
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ʩʪʨʘʥʩʢʠʪʝ ʿʘʟʠʮʠ(ʧʦʩʝʙʥʦ ʘʥʛʣʠʩʢʠʦʪ ʿʘʟʠʢ). ʅʘ ʩʣʠʢʘ 7 ʝ ʜʘʜʝʥʘ ʮʝʣʪʘ ʥʘ 

ʧʨʝʙʘʨʫʚʘˁʝʪʦ ʧʨʝʢʫ ʠʥʪʝʨʥʝʪ, ʦʜʥʦʩʥʦ ʟʘ ʰʪʦ ʥʘʿʯʝʩʪʦ ʩʝ ʢʦʨʠʩʪʠ ʠʥʪʝʨʥʝʪʦʪ. 

 

ʉʣʠʢʘ 7. ʅʘʿʯʝʩʪʘ ʮʝʣ ʥʘ ʢʦʨʠʩʪʝˁʝ ʥʘ ʀʥʪʝʨʥʝʪ18 
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e-mail/ʝʣʝʢʪʨʦʥʩʢʘ ʧʦʰʪʘ   73% 

ʇʨʝʙʘʨʫʚʘˁʝ   65% 

ɼʥʝʚʥʦ ʧʨʝʙʘʨʫʚʘˁʝ/ʯʠʪʘˁʝ ʚʝʩʪʠ   49% 

ɹʘʨʘˁʝ ʥʘ ʣʠʪʝʨʘʪʫʨʘ ʠ ʩʣ.   42% 

ʉʠʤʥʫʚʘˁʝ ʤʫʟʠʢʘ  25% 

ʇʘʪʫʚʘˁʘ 16% 

ʀʛʨʠ  15% 
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II  ɼɽʃ 

DATA  MINING  ʀ ʀɿɻʈɸɼɹɸ ʅɸ ʄʆɼɽʃ ɿɸ DATA  

MINING  

 

1.ɼʝʬʠʥʠʮʠʿʘ ʟʘ Data Mining  

Data Mining ʝ ʠʜʝʿʘ ʟʘʩʥʦʚʘʥʘ ʥʘ ʝʜʥʦʩʪʘʚʥʘ ʘʥʘʣʦʛʠʿʘ. ɿʛʦʣʝʤʫʚʘˁʝʪʦ ʥʘ 

ʜʠʤʝʥʟʠʠʪʝ ʥʘ ʙʘʟʠʪʝ ʥʘ ʧʦʜʘʪʦʮʠ (ʩʢʣʘʜʠʰʪʘʪʘ ʥʘ ʧʦʜʘʪʦʮʠ) ʨʝʟʫʣʪʠʨʘʰʝ ʚʦ 

ʢʨʝʠʨʘˁʝ ʦʛʨʦʤʥʠ ʢʦʣʠʯʠʥʠ ʧʦʜʘʪʦʮʠ. ɹʘʟʘʪʘ ʥʘ ʧʦʜʘʪʦʮʠ ʧʨʝʪʩʪʘʚʫʚʘ ʮʝʥʪʨʘʣʥʦ 

ʤʝʩʪʦ ʥʘ ʠʥʬʦʨʤʘʮʠʩʢʠʦʪ ʩʠʩʪʝʤ ʠ ʩʝ ʜʝʬʠʥʠʨʘ ʢʘʢʦ ʟʙʠʨ ʥʘ ʤʝʺʫʩʝʙʥʦ ʧʦʚʨʟʘʥʠ 

ʧʦʜʘʪʦʮʠ ʟʘ ʥʘ ʦʧʪʠʤʘʣʝʥ ʥʘʯʠʥ ʜʘ ʧʦʩʣʫʞʘʪ ʚʦ ʨʘʟʣʠʯʥʘ ʧʨʠʤʝʥʘ.19 ɻʦʣʝʤʠʪʝ 

ʢʦʣʠʯʠʥʠ ʧʦʜʘʪʦʮʠ ʧʨʝʪʩʪʘʚʫʚʘʘʪ ʚʨʝʜʝʥ ʨʝʩʫʨʩ ʟʘ ʩʝʢʦʿʘ ʢʦʤʧʘʥʠʿʘ. ɽʜʠʥʩʪʚʝʥʦ 

ʰʪʦ ʦʩʪʘʥʫʚʘ ʝ ʪʠʝ ʧʦʜʘʪʦʮʠ ʨʘʮʠʦʥʘʣʥʦ ʠ ʥʘʚʨʝʤʝ ʜʘ ʩʝ ʠʩʢʦʨʠʩʪʘʪ. ʆʪʪʫʢʘ, 

ʚʘʜʝˁʝʪʦ ʥʘ ʩʢʨʠʝʥʠʪʝ ʧʨʝʜʠʢʪʠʚʥʠ ʤʦʜʝʣʠ ʦʜ ʪʘʢʚʠʪʝ ʛʦʣʝʤʠ ʙʘʟʠ ʥʘ ʧʦʜʘʪʦʮʠ ʠ 

ʬʦʢʫʩʠʨʘˁʝʪʦ ʥʘ ʢʦʤʧʘʥʠʠʪʝ ʥʘ ʥʘʿʚʘʞʥʠʪʝ ʧʦʜʘʪʦʮʠ  ʦʜ ʥʠʚʥʠʪʝ ʦʛʨʦʤʥʠ ʙʘʟʠ 

ʤʦʞʝ ʜʘ ʩʝ ʥʘʧʨʘʚʠ ʩʦ ʧʦʤʦʰ ʥʘ ʝʜʥʘ ʥʦʚʘ ʤʦ˃ʥʘ ʪʝʭʥʦʣʦʛʠʿʘ ʩʦ ʛʦʣʝʤ ʧʦʪʝʥʮʠʿʘʣ, 

ʘ ʪʦʘ ʝ Data Mining.  

ɺʩʫʰʥʦʩʪ, Data Mininig ʧʨʝʪʩʪʘʚʫʚʘ ʩʝʪ ʥʘ ʘʢʪʠʚʥʦʩʪʠ ʰʪʦ ʩʝ ʢʦʨʠʩʪʠ ʟʘ 

ʠʟʥʘʦʺʘˁʝ ʥʦʚʠ, ʩʢʨʠʝʥʠ ʠ ʥʝʦʯʝʢʫʚʘʥʠ ʰʘʙʣʦʥʠ ʠʣʠ ʤʦʜʝʣʠ ʚʦ ʧʦʜʘʪʦʮʠʪʝ. 

ʉʧʦʨʝʜ SAS Institute, Data Mining  ʝ ʜʝʬʠʥʠʨʘʥ ʢʘʢʦ ʧʨʦʮʝʩ ʥʘ ʩʝʣʝʢʪʠʨʘˁʝ, 

ʠʩʪʨʘʞʫʚʘˁʝ ʠ ʤʦʜʝʣʠʨʘˁʝ ʥʘ ʛʦʣʝʤʠʪʝ ʢʦʣʠʯʠʥʠ ʧʦʜʘʪʦʮʠ, ʧʨʝʢʫ 

ʦʪʢʨʠʚʘˁʝ ʥʘ ʧʨʝʪʭʦʜʥʦ ʥʝʧʦʟʥʘʪʠ ʰʘʙʣʦʥʠ ʦʜ ʧʦʜʘʪʦʮʠʪʝ ʟʘ ʩʪʝʢʥʫʚʘˁʝ 

ʟʥʘʝˁʝ, ʘ ʩʦ ʪʦʘ ʠ ʢʦʥʢʫʨʝʥʪʩʢʘ ʧʨʝʜʥʦʩʪ20. ɺʦ ʦʚʦʿ ʩʣʫʯʘʿ ʧʨʦʮʝʩʦʪ ʥʘ Data 

Mining ʚʢʣʫʯʫʚʘ ʧʝʪ ʯʝʢʦʨʠ: ʪʝʩʪʠʨʘˁʝ, ʠʩʪʨʘʞʫʚʘˁʝ, ʤʦʜʠʬʠʮʠʨʘˁʝ, ʤʦʜʝʣʠʨʘˁʝ 

ʠ ʧʨʦʮʝʥʢʘ (sample, explore, modify, model and assess). ʆʜ ʦʚʠʝ ʯʝʢʦʨʠ ʧʨʦʠʟʣʝʛʫʚʘ 

ʧʨʝʧʦʟʥʘʪʣʠʚʠʦʪ ʘʢʨʦʥʠʤ ʥʘ SAS Institute ʧʨʝʢʫ ʢʦʿʰʪʦ ʩʝ ʦʙʿʘʩʥʫʚʘ ʢʦʥʮʝʧʪʦʪ ʥʘ 

Data Mining, ʘ ʪʦʘ ʝ ʧʦʟʥʘʪʘʪʘ SEMMA  ʰʪʦ ʝ ʧʨʠʢʘʞʘʥ ʥʘ ʩʣʠʢʘ 8. ʆʪʪʫʢʘ ʥʝ ʤʦʞʝ 

ʚʝʜʥʘʰ ʜʘ ʩʝ ʟʘʙʝʣʝʞʠ ʨʘʟʣʠʢʘʪʘ ʤʝʺʫ SEMMA  ʠ ʪʨʘʜʠʮʠʦʥʘʣʥʘʪʘ ʤʝʪʦʜʦʣʦʛʠʿʘ 

ʰʪʦ ʩʝ ʢʦʨʠʩʪʠ ʟʘ ʩʪʘʪʠʩʪʠʯʢʘ ʘʥʘʣʠʟʘ, ʪʫʢʫ ʪʨʝʙʘ ʜʘ ʩʝ ʧʦʪʝʥʮʠʨʘ ʢʦʨʠʩʪʝˁʝʪʦ ʥʘ 

                                                 
19Zoran Skocir, Ivan Matasic, Boris Vrdoljak, Organizacija obrade podataka, Sveuciliste u Zagrebu, 

Fakultet elektrotehnike i Racunarstva, 2000, str 24 
20 SAS Institute:www.sas.com/feature/4qData Mining/whatisData Mining.html 
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ʥʘʧʨʝʜʥʠʪʝ Data Mining ʘʣʘʪʢʠ, ʟʘ ʨʘʟʣʠʢʘ ʦʜ ʪʨʘʜʠʮʠʦʥʘʣʥʘʪʘ ʩʪʘʪʠʩʪʠʯʢʘ 

ʘʥʘʣʠʟʘ. 

 

 

ʉʣʠʢʘ 8. SAS Institut - SEMMA21 

 

ɼʝʬʠʥʠʮʠʠʪʝ ʰʪʦ ʩʝ ʧʨʝʜʣʘʛʘʘʪ ʟʘ Data Mining ʪʝʩʥʦ ʢʦʨʝʣʠʨʘʘʪ ʩʦ 

ʢʦʥʮʝʧʪʠʪʝ ʢʦʠʰʪʦ ʩʝ ʥʫʜʘʪ ʟʘ ʦʪʢʨʠʚʘˁʝ ʥʘ ʟʥʘʝˁʝ ʦʜ ʘʥʘʣʠʪʠʯʢʠʪʝ ʙʘʟʠ ʥʘ 

ʧʦʜʘʪʦʮʠ, ʠʘʢʦ ʥʝ ʤʦʞʝ ʜʘ ʩʝ ʥʘʧʨʘʚʠ ʢʦʥʢʨʝʪʥʘ ʜʠʩʪʠʥʢʮʠʿʘ ʤʝʺʫ ʦʚʠʝ ʪʨʠ 

ʧʨʠʩʪʘʧʘ. ʉʝʧʘʢ, ʢʘʢʦ ʥʘʿʪʦʯʥʦ ʤʦʞʝ ʜʘ ʩʝ ʧʨʠʬʘʪʠ ʤʠʩʣʝˁʝʪʦ ʩʧʦʨʝʜ ʢʦʝʰʪʦ 

                                                 
21 SAS Institute:www.sas.com/feature/4qData Mining/whatisData Mining.html 

ʊʝʩʪʠʨʘˁʝ  

ɼʘ/ʅʝ 

ɺʠʟʫʘʣʠʟʘʮʠʿʘ 

ʥʘ ʧʦʜʘʪʦʮʠ 

ʂʣʘʩʪʝʨʠʨʘˁʝ, 

ʩʣʦʞʫʚʘˁʝ 

ʀʟʙʦʨ ʥʘ 

ʧʨʦʤʝʥʣʠʚʠ, 

ʢʨʝʠʨʘˁʝ 

ʊʨʘʥʩʬʦʨʤʘʮʠʿʘ 

ʥʘ ʧʦʜʘʪʦʮʠʪʝ 

ʅʝʚʨʦʥʩʢʠ 

ʤʨʝʞʠ 

ʄʦʜʝʣʠ-

ʜʨʚʦ ʥʘ 

ʦʜʣʫʯʫʚʘˁʝ 

ʃʦʛʠʯʢʠ 

ʤʦʜʝʣʠ 

ʆʩʪʘʥʘʪʠ 

ʩʪʘʪʠʩʪʠʯʢʠ 

ʤʦʜʝʣʠ 

ʇʨʦʮʝʥʢʘ ʥʘ 

ʤʦʜʝʣʦʪ 
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ʧʦʜʜʨʞʫʚʘʯʠʪʝ ʥʘ Data Mining ʚʝʨʫʚʘʘʪ ʜʝʢʘ ʦʪʢʨʠʚʘˁʝʪʦ ʥʘ ʟʥʘʝˁʝ ʦʜ 

ʘʥʘʣʠʪʠʯʢʠʪʝ ʙʘʟʠ ʥʘ ʧʦʜʘʪʦʮʠ (Knowledge Discovery in Database-KDD) 

ʧʨʝʪʩʪʘʚʫʚʘ ʧʨʦʮʝʩ ʰʪʦ ʢʦʨʠʩʪʠ ʢʦʤʧʿʫʪʝʨʩʢʠ ʟʘʩʥʦʚʘʥʘ ʘʥʘʣʠʟʘ ʥʘ ʧʦʜʘʪʦʮʠʪʝ ʠ, 

ʢʘʢʦ ʨʝʟʫʣʪʘʪ ʥʘ ʪʦʿ ʧʨʦʮʝʩ, ʩʝ ʜʦʙʠʚʘ ʥʘʫʯʥʦ ʟʘʩʥʦʚʘʥʦ ʟʥʘʝˁʝ. ʉʧʦʨʝʜ ʪʦʘ, 

ʚʠʩʪʠʥʩʢʦʪʦ ʦʪʢʨʠʚʘˁʝ ʟʥʘʝˁʝ ʦʜ ʙʘʟʠʪʝ ʥʘ ʧʦʜʘʪʦʮʠ ʧʨʝʪʩʪʘʚʫʚʘ ʧʨʦʮʝʩ ʥʘ 

ʘʚʪʦʤʘʪʠʟʠʨʘʥ Data Mining,  ʙʝʟ ʧʨʠʤʝʥʘ ʥʘ ʯʦʚʝʯʢʘ ʠʥʪʝʨʚʝʥʮʠʿʘ ʠʣʠ 

ʠʥʠʮʠʿʘʪʠʚʘ.22 ʇʦʨʘʜʠ ʪʦʘ ʧʨʦʮʝʩʦʪ ʥʘ Data Mining ʯʝʩʪʦ ʩʝ ʠʟʝʜʥʘʯʫʚʘ ʩʦ 

ʧʨʦʮʝʩʦʪ ʥʘ ʦʪʢʨʠʚʘˁʝ ʟʥʘʝˁʝ ʦʜ ʙʘʟʠʪʝ ʥʘ ʧʦʜʘʪʦʮʠ, ʠʘʢʦ ʩʝ ʩʤʝʪʘ ʜʝʢʘ Data 

Mining e ʩʘʤʦ ʝʜʝʥ ʯʝʢʦʨ ʦʜ ʧʨʦʮʝʩʦʪ ʥʘ ʦʪʢʨʠʚʘˁʝ ʟʥʘʝˁʝ. ʉʝʧʘʢ, ʠ ʢʦʛʘ Data 

Mining  ʩʝ ʟʝʤʘ ʢʘʢʦ ʜʝʣ ʦʜ KDD, ʪʦʘ ʧʨʝʪʩʪʘʚʫʚʘ ʥʘʿʟʥʘʯʘʿʥʠʦʪ ʠ ʥʘʿʦʙʝʤʥʠʦʪ 

ʜʝʣ ʦʜ ʦʪʢʨʠʚʘˁʝʪʦ ʥʘ ʟʥʘʝˁʝʪʦ ʦʜ ʘʥʘʣʠʪʠʯʢʠʪʝ ʙʘʟʠ ʥʘ ʧʦʜʘʪʦʮʠ. ɼʫʨʠ ʠ ʦʥʠʝ 

ʪʝʦʨʝʪʠʯʘʨʠ23, ʢʦʠ ʛʦ ʟʘʩʪʘʧʫʚʘʘʪ ʤʠʩʣʝˁʝʪʦ ʜʝʢʘ Data Mining ʝ ʜʝʣ ʦʜ KDD, ʩʝ 

ʩʦʛʣʘʩʫʚʘʘʪ ʜʝʢʘ ʧʨʦʮʝʩʦʪ ʥʘ ʦʪʢʨʠʚʘˁʝ ʟʥʘʝˁʝ ʦʜ ʙʘʟʠʪʝ ʥʘ ʧʦʜʘʪʦʮʠ, ʚʦ ʩʫʰʪʠʥʘ, 

ʩʝ ʩʚʝʜʫʚʘ ʥʘ ʦʪʢʨʠʚʘˁʝʪʦ ʩʢʨʠʝʥʠ ʰʘʙʣʦʥʠ ʤʝʺʫ ʧʦʜʘʪʦʮʠʪʝ. ʉʧʦʨʝʜ ʥʠʚ, Data 

Mining ʧʨʝʪʩʪʘʚʫʚʘ: 

 

                                                 
22 Joseph M. Firestone, Data Mining and Knowledge Discovery in Database, White Paper No. Two, 1999  
23 U. Fayyard, G. Piatetsky, Shapiro, P. Smyth & R. Uthurusamy, Advances in Knowledge Discovery & 

Data Mining, Cambridge MA (The AAAI Press/The MIT Press) 2000 

 

 

ʅʝʚʦʦʙʠʯʘʝʥ ʧʨʦʮʝʩ ʥʘ ʠʜʝʥʪʠʬʠʢʫʚʘˁʝ ʚʘʣʠʜʥʠ, ʥʝʚʦʦʙʠʯʘʝʥʠ, 

ʧʦʪʝʥʮʠʿʘʣʥʦ ʢʦʨʠʩʥʠ ʠ ʨʝʣʘʪʠʚʥʦ ʥʝʨʘʟʙʠʨʣʠʚʠ ʰʘʙʣʦʥʠ ʚʦ ʧʦʜʘʪʦʮʠʪʝ 

ʆʪʢʨʠʚʘˁʝʪʦ ʟʥʘʝˁʝ ʝ ʠʪʝʨʘʪʠʚʝʥ 

ʧʨʦʮʝʩ. ɸʢʦ ʛʦ ʦʪʢʨʠʝʤʝ ʚʨʝʜʥʦʪʦ 

ʦʜ ʧʦʜʘʪʦʮʠʪʝ ˃ʝ ʥʘʫʯʠʤʝ ʜʘ 

ʧʦʩʪʘʚʫʚʘʤʝ ʧʦʜʦʙʨʠ ʧʨʘʰʘˁʘ 

 

ɻʝʥʝʨʘʣʠʟʠʨʘˁʝ 

ʥʘ ʠʜʥʠʥʘʪʘ 

 

ʅʝʰʪʦ ʰʪʦ ʥʝ 

ʛʦ ʟʥʘʝʤʝ 

ʆʚʦʟʤʦʞʫʚʘʘʪ 

ʠʟʚʨʰʫʚʘˁʝ ʥʘ 

ʟʘʜʘʯʘʪʘ 

ʇʨʦʮʝʩʠ ʢʦʠ ʚʦʜʘʪ 

ʢʦʥ ʦʜʥʝʩʫʚʘˁʝ ʢʦʝ ʝ 

ʚʦʦʙʠʯʘʝʥʦ ʟʘ ʣʫʺʝʪʦ 
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ʇʦ ʦʪʢʨʠʚʘˁʝʪʦ ʥʘ ʪʠʝ ʰʘʙʣʦʥʠ ʤʝʺʫ ʧʦʜʘʪʦʮʠʪʝ ʤʥʦʛʫ ʧʦʣʝʩʥʦ ʩʝ 

ʠʟʚʨʰʫʚʘ ʠʥʪʝʨʧʨʝʪʘʮʠʿʘʪʘ ʥʘ ʜʦʙʠʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ. ʋʰʪʝ ʧʦʚʝ˃ʝ, ʰʪʦ ʚʦ ʧʦʩʣʝʜʥʦ 

ʚʨʝʤʝ ʩʦ ʨʘʟʚʦʿʦʪ ʥʘ ʥʦʚʠ ʘʣʘʪʢʠ ʟʘ Data Mining, ʩʘʤʠʪʝ ʘʣʘʪʢʠ ʩʦʜʨʞʘʪ ʤʝʭʘʥʠʟʘʤ 

ʟʘ ʠʥʪʝʨʧʨʝʪʘʮʠʿʘ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ, ʦʜʥʦʩʥʦ ʧʨʝʪʩʪʘʚʫʚʘˁʝ ʥʘ ʟʥʘʝˁʝʪʦ ʚʦ ʣʝʩʥʦ 

ʨʘʟʙʠʨʣʠʚʘ ʬʦʨʤʘ ʟʘ ʢʦʨʠʩʥʠʮʠʪʝ. ʀʩʪʦ ʪʘʢʘ, ʩʦʚʨʝʤʝʥʠʪʝ ʘʣʘʪʢʠ, ʰʪʦ ʩʝ ʥʫʜʘʪ ʥʘ 

ʧʘʟʘʨʦʪ ʥʘ Data Mining ʘʣʘʪʢʠʪʝ ʚʦ ʦʧʨʝʜʝʣʝʥʘ ʤʝʨʘ ʜʘʚʘʘʪ ʤʦʞʥʦʩʪ ʟʘ ʠʟʚʨʰʫʚʘˁʝ 

ʥʘ ʦʩʪʘʥʘʪʠʪʝ ʯʝʢʦʨʠ ʦʜ ʧʨʦʮʝʩʦʪ ʥʘ ʦʪʢʨʠʚʘˁʝ ʟʥʘʝˁʝ ʦʜ ʘʥʘʣʠʪʠʯʢʠʪʝ ʙʘʟʠ ʥʘ 

ʧʦʜʘʪʦʮʠ, ʢʘʢʦ ʰʪʦ ʩʝ ʧʨʝʪʧʨʦʮʝʩʠʨʘˁʝʪʦ ʠʣʠ ʪʨʘʥʩʬʦʨʤʘʮʠʿʘʪʘ ʥʘ ʧʦʜʘʪʦʮʠʪʝ. 

ʇʦʨʘʜʠ ʪʦʘ, Data Mining ʯʝʩʪʦ ʩʝ ʢʦʨʠʩʪʠ ʠ ʢʘʢʦ ʩʠʥʠʥʠʤ ʟʘ ʦʪʢʨʠʚʘˁʝʪʦ ʟʥʘʝˁʝ 

ʦʜ ʘʥʘʣʠʪʠʯʢʠʪʝ ʙʘʟʠ ʥʘ ʧʦʜʘʪʦʮʠ. ʀʩʪʦ ʪʘʢʘ, ʟʘ Data Mining ʩʝ ʫʧʦʪʨʝʙʫʚʘʘʪ ʠ 

ʪʝʨʤʠʥʠʪʝ ʝʢʩʪʨʘʢʮʠʿʘ ʥʘ ʟʥʘʝˁʝ, ʧʦʜʘʪʦʯʥʘ ʘʥʘʣʠʟʘ, ʧʦʜʘʪʦʯʥʦ ʨʫʜʘʨʝˁʝ, ʢʦʧʘˁʝ 

ʧʦ ʧʦʜʘʪʦʮʠʪʝ, ʠʥʪʝʣʝʛʝʥʪʥʘ ʘʥʘʣʠʟʘ ʥʘ ʧʦʜʘʪʦʮʠʪʝ, ʠʩʪʨʘʞʫʚʘʯʢʘ ʘʥʘʣʠʟʘ ʥʘ 

ʧʦʜʘʪʦʮʠʪʝ, ʘʥʘʣʠʟʘ ʥʘ ʧʦʜʘʪʦʯʥʠ ʰʘʙʣʦʥʠ ʠʪʥ. ʆʜ ʩʘʤʘʪʘ SEMMA  ʤʦʞʝ ʜʘ ʩʝ 

ʟʘʙʝʣʝʞʠ ʜʝʢʘ Data Mining ʩʝ ʠʩʢʦʨʠʩʪʠ ʠ ʜʘ ʩʝ ʦʧʠʰʘʪ ʪʨʘʜʠʮʠʦʥʘʣʥʠʪʝ ʧʨʦʮʝʩʠ 

ʥʘ ʘʥʘʣʠʟʘ ʠʣʠ, ʩʦ ʜʨʫʛʠ ʟʙʦʨʦʚʠ ʢʘʞʘʥʦ, Data Mining ʧʨʝʪʩʪʘʚʫʚʘ ʪʨʘʜʠʮʠʦʥʘʣʥʦ 

ʤʦʜʝʣʠʨʘˁʝ ʠ ʘʥʘʣʠʟʘ ʧʦʜʜʨʞʘʥʦ ʩʦ ʥʦʚʠʪʝ ʘʣʘʪʢʠ ʠ ʪʝʭʥʠʢʠ ʠ ʠʥʢʦʨʧʦʨʠʨʘʥʦ ʚʦ 

ʢʦʤʝʨʮʠʿʘʣʥʘʪʘ ʨʘʤʢʘ ʥʘ Data Warehouse. 

ʂʦʨʠʩʪʝʿ˃ʠ ʛʠ ʠʥʬʦʨʤʘʮʠʪʝ ʰʪʦ ʩʝ ʩʦʜʨʞʘʥʠ ʚʥʘʪʨʝ ʚʦ ʘʥʘʣʠʪʠʯʢʠʪʝ ʙʘʟʠ 

ʥʘ ʧʦʜʘʪʦʮʠ, Data Mining ʤʦʞʝ ʜʘ ʧʦʥʫʜʠ ʦʜʛʦʚʦʨʠ ʥʘ ʦʜʜʝʣʥʠ ʧʨʘʰʘˁʘ ʰʪʦ ʩʝ 

ʤʦʞʝʙʠ ʧʨʝʚʠʜʝʥʠ ʦʜ ʩʪʨʘʥʘ ʥʘ ʦʥʠʝ ʢʦʠ ʜʦʥʝʩʫʚʘʘʪ ʦʜʣʫʢʠ ʚʦ ʢʦʤʧʘʥʠʿʘʪʘ ʢʘʢʦ, 

ʥʘ ʧʨʠʤʝʨ: 

 ʢʦʠ ʧʨʦʠʟʚʦʜʠ ʤʦʞʘʪ ʜʘ ʙʠʜʘʪ ʧʦʥʫʜʝʥʠ ʥʘ ʦʧʨʝʜʝʣʝʥ ʧʦʪʨʦʰʫʚʘʯ; 

 ʢʦʿʘ ʝ ʚʝʨʦʿʘʪʥʦʩʪʘ ʜʝʢʘ ʦʧʨʝʜʝʣʝʥ ʧʦʪʨʦʰʫʚʘʯ ˃ʝ ʦʜʛʦʚʦʨʠ ʥʘ 

ʧʣʘʥʠʨʘʥʘʪʘ ʧʨʦʤʦʮʠʿʘ; 

 ʢʦʣʢʘʚʘ ʝ ʚʝʨʦʿʘʪʥʦʩʪʘ ʟʘ ʪʦʘ ʢʦʿ ʧʦʪʨʦʰʫʚʘʯ ʥʘ ʢʘʢʦʚ ʥʘʯʠʥ ˃ʝ ʧʣʘʪʠ; 

 ʢʦʣʢʘʚʘ ʝ ʚʝʨʦʿʘʪʥʦʩʪʘ ʥʝʢʦʿ ʧʦʪʨʦʰʫʚʘʯ ʜʘ ʙʠʜʝ ʧʨʝʟʝʤʝʥ ʦʜ 

ʢʦʥʢʫʨʝʥʮʠʿʘʪʘ; 

 ʢʦʿ ʝ ʥʘʿʜʦʙʘʨ ʢʘʥʘʣ ʥʘ ʜʠʩʪʨʠʙʫʮʠʿʘ ʟʘ ʧʨʦʠʟʚʦʜʦʪ ʠʪʥ. 

ʆʚʠʝ ʪʠʧʦʚʠ ʧʨʘʰʘˁʘ ʤʦʞʘʪ ʜʘ ʙʠʜʘʪ ʦʜʛʦʚʦʨʝʥʠ ʠʟʥʝʥʘʜʫʚʘʯʢʠ ʙʨʟʦ ʘʢʦ 

ʠʥʬʦʨʤʘʮʠʠʪʝ, ʩʢʨʠʝʥʠ ʚʦ ʦʛʨʦʤʥʘʪʘ ʢʦʣʠʯʠʥʘ ʧʦʜʘʪʦʮʠ, ʙʠʜʘʪ ʩʦʦʜʚʝʪʥʦ 
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ʣʦʮʠʨʘʥʠ ʠ ʠʩʢʦʨʠʩʪʝʥʠ. Data Mining ʪʝʭʥʦʣʦʛʠʿʘʪʘ ʤʦʞʝ ʜʘ ʛʝʥʝʨʠʨʘ ʥʦʚʠ ʙʠʟʥʠʩ 

ʤʦʞʥʦʩʪʠ ʩʦ ʢʦʨʠʩʪʝˁʝʪʦ ʥʘ ʩʣʝʜʥʠʚʝ ʩʧʦʩʦʙʥʦʩʪʠ: 

 ʘʚʪʦʤʘʪʩʢʦ ʧʨʝʜʚʠʜʫʚʘˁʝ ʥʘ ʪʨʝʥʜʦʚʠʪʝ ʠ ʦʜʥʝʩʫʚʘˁʝʪʦ. Data 

Mining ʛʠ ʘʚʪʦʤʘʪʠʟʠʨʘ ʧʨʦʮʝʩʠʪʝ ʟʘ ʧʨʦʥʘʦʺʘˁʝ ʧʨʝʜʠʢʪʠʚʥʠ 

ʠʥʬʦʨʤʘʮʠʠ ʦʜ ʦʛʨʦʤʥʠʪʝ ʙʘʟʠ ʥʘ ʧʦʜʘʪʦʮʠ. ʇʨʘʰʘˁʘʪʘ ʰʪʦ 

ʪʨʘʜʠʮʠʦʥʘʣʥʦ ʜʘ ʩʝ ʦʜʛʦʚʘʨʘʘʪ ʙʘʨʘʘ ʤʥʦʛʫ ʚʨʝʤʝ ʠ ʨʝʩʫʨʩʠ, ʥʦ ʩʝʛʘ 

ʤʦʞʘʪ ʜʘ ʩʝ ʦʜʛʦʚʦʨʘʪ ʜʠʨʝʢʪʥʦ ʩʦ ʢʦʨʠʩʪʝˁʝ ʥʘ ʧʦʜʘʪʦʮʠʪʝ ʠ ʪʦʘ 

ʤʥʦʛʫ ʙʨʟʦ. ʊʠʧʠʯʝʥ ʧʨʠʤʝʨ ʟʘ ʨʝʰʘʚʘˁʝ ʥʘ ʧʨʝʜʠʢʪʠʚʝʥ ʧʨʦʙʣʝʤ ʝ 

ʮʝʣʥʠʦʪ ʤʘʨʢʝʪʠʥʛ. ʇʨʝʢʫ ʢʦʨʠʩʪʝˁʝ ʥʘ ʠʩʪʦʨʠʩʢʠ ʧʦʜʘʪʦʮʠ, ʩʦ Data 

Mining, ʤʦʞʘʪ ʜʘ ʩʝ ʠʜʝʥʪʠʬʠʢʫʚʘʘʪ ʮʝʣʠʪʝ ʰʪʦ ˃ʝ ʦʚʦʟʤʦʞʘʪ ʥʘʿʙʨʟʦ 

ʚʨʘ˃ʘˁʝ ʥʘ ʚʣʦʞʝʥʠʪʝ ʠʥʚʝʩʪʠʮʠʠ; 

 ʘʚʪʦʤʘʪʩʢʦ ʦʪʢʨʠʚʘˁʝ ʥʘ ʧʨʝʪʭʦʜʥʦ ʥʝʧʦʟʥʘʪʠ ʤʦʜʝʣʠ. ʉʦ ʧʦʤʦʰ ʥʘ 

Data Mining ʘʣʘʪʢʠʪʝ ʩʝ ʦʪʢʨʠʚʘʘʪ ʧʨʝʪʭʦʜʥʦ ʥʝʧʦʟʥʘʪʠʪʝ ʠ ʩʢʨʠʝʥʠ 

ʰʘʙʣʦʥʠ ʥʘ ʧʦʜʘʪʦʮʠ ʚʦ ʙʘʟʘʪʘ ʥʘ ʧʦʜʘʪʦʮʠ, ʠ ʪʦʘ ʚʦ ʝʜʝʥ ʯʝʢʦʨ. ɽʜʝʥ 

ʚʘʢʦʚ ʧʨʠʤʝʨ ʝ ʘʥʘʣʠʟʘʪʘ ʥʘ ʧʨʦʜʘʞʙʘʪʘ ʟʘ ʜʘ ʩʝ ʠʜʝʥʪʠʬʠʢʫʚʘʘʪ 

ʥʘʠʟʛʣʝʜ ʥʘʧʦʚʨʟʘʥʠʪʝ ʧʨʦʠʟʚʦʜʠ ʰʪʦ ʟʘʝʜʥʠʯʢʠ ʤʦʞʘʪ ʜʘ ʧʦʥʫʜʘʪ 

ʧʦʛʦʣʝʤʘ ʚʨʝʜʥʦʩʪ. ɼʨʫʛ ʧʨʠʤʝʨ ʥʘ ʦʪʢʨʠʚʘˁʝ ʚʘʢʚʠ ʬʦʨʤʠ ʥʘ ʧʦʜʘʪʦʮʠ 

ʝ ʠʜʝʥʪʠʬʠʢʫʚʘˁʝʪʦ ʥʘ ʧʨʦʙʣʝʤʠʪʝ ʚʦ ʚʨʩʢʘ ʩʦ ʪʨʘʥʩʘʢʮʠʠʪʝ ʩʦ 

ʢʨʝʜʠʪʥʠʪʝ ʢʘʨʪʠʯʢʠ ʠ ʦʪʢʨʠʚʘˁʝʪʦ ʥʘ ʘʥʠʤʦʟʠʪʝʪʥʠ ʧʦʜʘʪʦʮʠ ʰʪʦ 

ʤʦʞʘʪ ʜʘ ʧʨʝʜʠʟʚʠʢʘʘʪ  ʛʦʣʝʤ ʙʨʦʿ ʧʦʪʝʰʢʦʪʠʠ ʧʨʠ ʚʥʝʩʫʚʘˁʝʪʦ ʥʘ 

ʰʠʬʨʠʪʝ ʥʘ ʢʨʝʜʠʪʥʠʪʝ ʢʘʨʪʠʯʢʠ. 

Data Mining ʤʦʞʝ ʜʘ ʩʝ ʥʘʙˀʫʜʫʚʘ ʠ ʢʘʢʦ ʟʙʠʨ ʥʘ ʘʥʘʣʠʪʠʯʢʠ ʪʝʭʥʠʢʠ24 ʩʦ 

ʢʦʠhʪʦ ʩʝ ʘʥʘʣʠʟʠʨʘʘʪ ʛʦʣʝʤʠʪʝ ʢʦʣʠʯʠʥʠ ʧʦʜʘʪʦʮʠ ʰʪʦ ʩʝ ʩʦʙʨʘʥʠ ʦʜ ʨʘʟʣʠʯʥʠ 

ʠʟʚʦʨʠ. ʇʨʠʪʦʘ, ʦʚʠʝ ʪʝʭʥʠʢʠ ʠ ʘʣʘʪʢʠ ʥʝ ʩʝ ʢʦʨʠʩʪʘʪ ʟʘʩʝʙʥʦ, ʪʫʢʫ ʤʝʺʫʩʝʙʝ ʩʝ 

ʢʦʤʙʠʥʠʨʘʘʪ ʠ ʥʘʜʦʧʦʣʥʫʚʘʘʪ ʟʘ ʦʩʪʚʘʨʫʚʘˁʝ ʰʪʦ ʧʦʜʦʙʘʨ ʧʨʝʛʣʝʜ ʚʨʟ ʟʙʠʨʦʪ ʥʘ 

ʥʘʠʟʛʣʝʜ ʥʝʧʦʚʨʟʘʥʠʪʝ ʧʦʜʘʪʦʮʠ. ɺʨʟ ʦʩʥʦʚʘ ʥʘ ʪʦʘ ʩʝ ʜʦʙʠʚʘʘʪ ʢʦʨʠʩʥʠ 

ʠʥʬʦʨʤʘʮʠʠ ʧʦʪʨʝʙʥʠ ʟʘ ʜʝʣʦʚʥʦ ʠ ʩʪʨʘʪʝʛʠʩʢʦ ʦʜʣʫʯʫʚʘˁʝ ʦʜ ʥʘʿʥʠʩʢʦʪʦ ʥʠʚʦ ʧʘ 

ʩʝ ʜʦ ʪʦʧ ʤʝʥʘ˅ʤʝʥʪʦʪ. ʉʦ ʧʦʤʦʰ ʥʘ ʘʣʘʪʢʠʪʝ ʥʘ Data Mining ʩʝ ʧʨʝʜʚʠʜʫʚʘʘʪ 
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ʠʜʥʠʪʝ ʪʨʝʥʜʦʚʠ ʠ ʦʜʥʝʩʫʚʘˁʘ, ʘ ʪʦʘ ʛʠ ʧʨʘʚʠ ʙʠʟʥʠʩʠʪʝ ʧʨʦʘʢʪʠʚʥʠ. 

ʇʨʦʩʧʝʢʪʠʚʥʘʪʘ ʘʥʘʣʠʟʘ, ʰʪʦ ʿʘ ʦʚʦʟʤʦʞʫʚʘ Data Mining,  ʩʝ ʜʚʠʞʠ ʤʝʺʫ 

ʤʠʥʘʪʠʪʝ ʩʣʫʯʫʚʘˁʘ, ʘ ʝ ʧʦʜʜʨʞʘʥʘ ʩʦ ʘʣʘʪʢʠʪʝ ʥʘ ʩʠʩʪʝʤʠʪʝ ʟʘ ʧʦʜʜʨʰʢʘ ʥʘ 

ʦʜʣʫʯʫʚʘˁʝʪʦ. ʇʨʠʪʦʘ Data Mining ʠʤʘ ʜʚʝ ʛʣʘʚʥʠ ʛʨʫʧʠ ʮʝʣʠ. ʇʨʚʘʪʘ ʛʨʫʧʘ ʮʝʣʠ 

ʫʢʘʞʫʚʘ ʜʝʢʘ ʦʩʥʦʚʝʥ ʪʘʨʛʝʪ ʥʘ Data Mining  ʝ ʘʚʪʦʤʘʪʠʟʠʨʘˁʝʪʦ ʥʘ ʧʨʦʮʝʩʦʪ ʟʘ 

ʜʦʥʝʩʫʚʘˁʝ ʦʜʣʫʢʠ ʥʠʟ ʢʨʝʠʨʘˁʝ ʤʦʜʝʣ ʟʘ ʧʨʝʜʚʠʜʫʚʘˁʝ, ʩʝʛʤʝʥʪʠʨʘˁʝ ʥʘ 

ʥʘʙˀʫʜʫʚʘʥʠʪʝ ʦʙʿʝʢʪʠ ʚʦ ʦʜʜʝʣʥʠ ʛʨʫʧʠ ʠ ʧʨʦʮʝʥʢʘ ʥʘ ʚʨʝʜʥʦʩʪʘ ʥʘ 

ʥʘʙˀʫʜʫʚʘʥʠʪʝ ʦʙʿʝʢʪʠ. ɺʪʦʨʘʪʘ ʛʨʫʧʘ ʮʝʣʠ ʫʢʘʞʫʚʘ ʥʘ ʪʦʘ ʜʝʢʘ Data Mining 

ʦʚʦʟʤʦʞʫʚʘ ʧʦʜʦʙʨʦ ʨʘʟʙʠʨʘˁʝ ʰʪʦ ʩʝ ʩʝ ʩʣʫʯʫʚʘ ʩʦ ʥʘʙˀʫʜʫʚʘʥʠʪʝ ʧʦʜʘʪʦʮʠ ʠ 

ʥʠʚʥʘʪʘ ʤʝʺʫʟʘʚʠʩʥʦʩʪ ʩʦ ʜʨʫʛʠ ʝʣʝʤʝʥʪʠ. 

 ɻʦʣʝʤ ʙʨʦʿ ʢʦʤʧʘʥʠʠ ʚʝ˃ʝ ʠʤʘʘʪ ʦʛʨʦʤʝʥ ʢʚʘʥʪʠʪʝʪ ʥʘ ʧʦʜʘʪʦʮʠ. ʆʜ ʘʩʧʝʢʪ 

ʥʘ ʢʦʤʧʘʥʠʿʘʪʘ, Data Mining ʤʦʞʝ ʜʘ ʩʝ ʚʢʣʫʯʠ ʠ ʚʦ ʜʝʬʠʥʠʨʘˁʝʪʦ ʥʘ ʝʜʝʥ 

ʨʝʣʘʪʠʚʥʦ ʥʦʚ ʧʦʠʤ, ʘ ʪʦʘ ʝ ñʜʝʣʦʚʥʘ ʠʥʪʝʣʝʛʝʥʮʠʿʘò(business intelligence). 

ɼʝʣʦʚʥʘʪʘ ʠʥʪʝʣʝʛʝʥʮʠʿʘ ʤʦʞʝ ʜʘ ʩʝ ʜʝʬʠʥʠʨʘ ʢʘʢʦ ʦʪʢʨʠʚʘˁʝ ʥʘ ʧʨʠʢʨʠʝʥʦ 

ʜʝʣʦʚʥʦ ʟʥʘʝˁʝ ʦʜ ʨʫʪʠʥʩʢʠ ʩʦʙʨʘʥʠʪʝ ʧʦʜʘʪʦʮʠ, ʰʪʦ ʩʝ ʦʜʥʝʩʫʚʘʘʪ ʥʘ ʜʝʣʦʚʥʠʪʝ 

ʪʨʘʥʩʘʢʮʠʠ25. ʉʧʦʨʝʜ ʩʘʤʘʪʘ ʜʝʬʠʥʠʮʠʿʘ, ʜʝʣʦʚʥʘʪʘ ʠʥʪʝʣʝʛʝʥʮʠʿʘ ʛʠ ʦʙʝʜʠʥʫʚʘ 

ʤʝʪʦʜʦʣʦʛʠʠʪʝ, ʪʝʭʥʦʣʦʛʠʠʪʝ ʠ ʧʣʘʪʬʦʨʤʠʪʝ ʟʘ Data Warehouse, OLAP 

ʧʨʦʮʝʩʠʨʘˁʝʪʦ ʥʘ ʧʦʜʘʪʦʮʠ (On-line Analyitical Processing) ʠ Data Mining (ʚʦ 

ʧʦʩʣʝʜʥʦ ʚʨʝʤʝ ʠ ʧʦʨʪʘʣʠʪʝ), ʰʪʦ ʠʤ ʦʚʦʟʤʦʞʫʚʘʘʪ ʥʘ ʢʦʤʧʘʥʠʠʪʝ ʢʨʝʠʨʘˁʝ 

ʢʦʨʠʩʥʠ ʫʧʨʘʚʫʚʘʯʢʠ ʠʥʬʦʨʤʘʮʠʠ ʦʜ ʧʦʜʘʪʦʮʠʪʝ ʟʘ ʨʘʙʦʪʝˁʝʪʦ, ʘ ʰʪʦ ʩʝ ʥʘʦʺʘʘʪ 

ʜʠʩʧʝʨʟʠʨʘʥʠ ʚʦ ʨʘʟʣʠʯʥʠʪʝ ʪʨʘʥʩʘʢʮʠʩʢʠ ʩʠʩʪʝʤʠ ʠ  ʜʦʘʺʘʘʪ ʦʜ ʨʘʟʣʠʯʥʠ ʠʥʪʝʨʥʠ 

ʠ ʝʢʩʪʝʨʥʠ ʠʟʚʦʨʠ. Toa e ʧʨʠʢʘʞʘʥʦ ʥʘ ʩʣʠʢʘ 9. 

                                                 
25 Panian Z., Klepac G., Poslovna Intelegencija, Masmedia, Zagreb, 2003 
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ʉʣʠʢʘ 9. Data Mining ʠ Business intelligence 

 

 Business intelligence ʩʝ ʢʦʨʠʩʪʠ ʟʘ ʠʥʪʝʨʧʨʝʪʘʮʠʿʘ ʥʘ ʠʩʪʦʨʠʩʢʠʪʝ ʧʦʜʘʪʦʮʠ, 

ʧʦʪʦʘ ʟʘ ʧʨʝʜʚʠʜʫʚʘˁʝ ʥʘ ʠʜʥʠʪʝ ʪʨʝʥʜʦʚʠ ʢʘʢʦ ʠ ʟʘ ʦʧʨʝʜʝʣʫʚʘˁʝ ʠ ʤʝʨʝˁʝ ʥʘ 

ʧʦʢʘʟʘʪʝʣʠʪʝ ʦʜ ʜʝʣʦʚʥʦʪʦ ʨʘʙʦʪʝˁʝ. ɼʨʫʛʘ ʧʨʠʯʠʥʘ ʟʘ ʧʦʿʘʚʘʪʘ ʥʘ ʚʘʢʚʠʪʝ business 

intelligence ʝ ʠʥʭʝʨʝʥʪʘʥʘʪʘ ʦʩʦʙʠʥʘ ʥʘ ʪʨʘʥʩʘʢʮʠʩʢʠʪʝ ʩʠʩʪʝʤʠ ʟʘ ʛʝʥʝʨʠʨʘˁʝ 

ʠʟʚʝʰʪʘʠ ʚʦ ʦʛʨʘʥʠʯʝʥ ʙʨʦʿ, ʘ ʠʟʚʝʰʪʘʠʪʝ ʤʦʞʘʪ ʜʘ ʙʠʜʘʪ ʛʝʥʝʨʠʨʘʥʠ ʩʘʤʦ ʦʜ 

ʩʪʨʘʥʘ ʥʘ ʠʩʢʫʩʥʠ ʧʨʦʛʨʘʤʝʨʠ. ʀʩʪʦ ʪʘʢʘ, ʛʝʥʝʨʠʨʘʥʠʪʝ ʠʟʚʝʰʪʘʠ ʠʤʘʘʪ ʛʦʣʝʤʠ 

ʦʛʨʘʥʠʯʫʚʘˁʘ, ʧʨʝʜ ʩʝ, ʦʜ ʘʩʧʝʢʪ ʥʘ ʥʠʚʥʠʪʝ ʘʥʘʣʠʪʠʯʢʠ ʤʦʞʥʦʩʪʠ.  

 Data Mining ʪʝʭʥʠʢʠʪʝ ʤʦʞʘʪ ʙʨʟʦ ʜʘ ʙʠʜʘʪ ʠʤʧʣʝʤʝʥʪʠʨʘʥʠ ʥʘ ʧʦʩʪʦʿʥʠʦʪ 

ʩʦʬʪʚʝʨ ʠ ʭʘʨʜʚʝʨ ʠ, ʥʘ ʪʦʿ ʥʘʯʠʥ, ʜʘ ʿʘ ʟʛʦʣʝʤʘʪ ʚʨʝʜʥʦʩʪʘ ʥʘ ʠʥʬʦʨʤʘʮʠʩʢʠʪʝ 

ʨʝʩʫʨʩʠ. ʂʦʛʘ ʩʝ ʠʤʧʣʝʤʝʥʪʠʨʘʥʠ ʥʘ ʢʣʠʝʥʪ ʩʝʨʚʝʨ ʠʥʬʦʨʤʘʮʠʩʢʠʪʝ ʩʠʩʪʝʤʠ ʩʝ ʩʦ 

ʧʦʚʠʩʦʢʠ ʧʝʨʬʦʨʤʘʥʩʠ Data mining ʘʣʘʪʢʠʪʝ ʤʦʞʘʪ ʜʘ ʘʥʘʣʠʟʠʨʘʘʪ ʛʣʦʤʘʟʥʠ ʙʘʟʠ 

ʥʘ ʧʦʜʘʪʦʮʠ ʠ ʜʘ ʛʠ ʜʘʜʘʪ ʧʦʪʨʝʙʥʠʪʝ ʦʜʛʦʚʦʨʠ.   

ʀɿɺʆʈʀ ʅɸ ʇʆɼɸʊʆʎʀ 

Data Warehouse/ Data marts, OLAP, MDA 

ʀʩʪʨʘʞʫʚʘˁʝ ʥʘ ʧʦʜʘʪʦʮʠʪʝ 

DATA MINING  

ʇʨʝʟʝʥʪʘʮʠʿʘ ʥʘ 

ʧʦʜʘʪʦʮʠʪʝ 

ɼʆʅɽʉʋɺɸɳɽ 

ʆɼʃʋʂɸ 

DBA 

ɸʥʘʣʠʟʘ 

ʥʘ 

ʧʦʜʘʪʦʮʠ 

ɹʠʟʥʠʩ 

ʘʥʘʣʠʟʘ 

ʂʨʘʝʥ 

ʢʦʨʠʩʥʠʢ 
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 ʆʚʜʝ ʤʦʞʝ ʜʘ ʩʝ ʢʘʞʝ ʫʰʪʝ ʜʝʢʘ Data Mining ʚʦʜʠ ʧʦʪʝʢʣʦ, ʦʜʥʦʩʥʦ ʩʝ 

ʨʘʟʚʠʚʘ ʚʨʟ ʦʩʥʦʚʘ ʥʘ ʧʦʚʝ˃ʝ ʜʠʩʧʣʠʥʠ, ʢʘʢʦ ʰʪʦ ʩʝ: ʩʪʘʪʠʩʪʠʢʘʪʘ, ʚʝʰʪʘʯʢʘʪʘ 

ʠʥʪʝʣʝʛʝʥʮʠʿʘ, ʤʘʰʠʥʩʢʦʪʦ ʫʯʝˁʝ, ʩʠʩʪʝʤʠʪʝ ʥʘ ʙʘʟʠ ʥʘ ʧʦʜʘʪʦʮʠ ʠʪʥ. ʉʘʤʠʦʪ 

ʬʘʢʪ ʜʝʢʘ ʚʦ Data Mining ʤʝʪʦʜʠʪʝ ʠ ʪʝʭʥʠʢʠʪʝ ʩʧʘʺʘʘʪ ʥʝʢʦʠ ʩʪʘʪʠʩʪʠʯʢʠ ʤʝʪʦʜʠ, 

ʧʦʪʦʘ ʤʝʪʦʜʠʪʝ ʥʘ ʚʝʰʪʘʯʢʘ ʠʥʪʝʣʝʛʝʥʮʠʿʘ ʠʣʠ ʤʝʪʦʜʠʪʝ ʥʘ ʤʘʰʠʥʩʢʦ ʫʯʝˁʝ ʢʘʢʦ 

ʠ ʦʜʜʝʣʥʠʪʝ ʥʠʚʥʠ ʢʦʤʙʠʥʘʮʠʠ, ʫʢʘʞʫʚʘ ʥʘ ʧʦʪʝʢʣʦʪʦ ʥʘ ʦʚʘʘ ʜʠʩʮʠʧʣʠʥʘ, ʘ ʪʦʘ 

ʧʦʢʦʥʢʨʝʪʥʦ ʤʦʞʝ ʜʘ ʩʝ ʚʠʜʠ ʠ ʦʜ ʩʣʠʢʘ 10. 

 

 

ʉʣʠʢʘ 9. ʇʦʪʝʢʣʦ ʥʘ Data Mining 

 

 ʈʘʩʪʝʯʢʠʪʝ ʙʘʨʘˁʘ ʥʘ ʢʦʤʧʘʥʠʠʪʝ ʟʘ ʥʘʚʨʝʤʝʥʠ ʠ ʪʦʯʥʠ ʠʥʬʦʨʤʘʮʠʠ ʿʘ 

ʥʘʤʝʪʥʫʚʘʘʪ ʧʦʪʨʝʙʘʪʘ ʟʘ ʩʝ ʧʦʛʦʣʝʤʦ ʢʦʨʠʩʪʝˁʝ ʘʣʘʪʢʠ ʰʪʦ ˃ʝ ʠʤ ʦʚʦʟʤʦʞʫʚʘʘʪ 

ʩʦʙʠʨʘˁʝ, ʩʢʣʘʜʠʨʘˁʝ ʠ ʦʙʨʘʙʦʪʢʘ ʥʘ ʠʥʬʦʨʤʘʮʠʠʪʝ. ʅʘ ʩʣʠʢʘ 10 ʝ ʧʨʠʢʘʞʘʥʦ 

ʟʛʦʣʝʤʫʚʘˁʝʪʦ ʥʘ ʢʦʨʠʩʪʝˁʝʪo ʥʘ ʚʘʢʚʠʪʝ ʘʣʘʪʢʠ ʥʘ ʩʚʝʪʩʢʠʦʪ ʧʘʟʘʨ. ʀʤʝʥʦ 80% 

ʦʜ ʘʥʢʝʪʠʨʘʥʠʪʝ 2000 ʚʦʜʝʯʢʠ ʩʚʝʪʩʢʠ ʢʦʤʧʘʥʠʠ ʩʤʝʪʘʘʪ ʜʝʢʘ Data Mining ˃ʝ 

ʧʨʝʪʩʪʘʚʫʚʘ ʢʨʠʪʠʯʝʥ ʬʘʢʪʦʨ ʟʘ ʠʜʥʠʦʪ ʫʩʧʝʭ ʥʘ ʧʘʟʘʨʦʪ. ʆʜ ʩʘʤʦʪʦ ʪʦʘ ʝ ʫʩʣʦʚʝʥ 
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ʰʘʙʣʦʥʠ 
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ʠ ʛʦʣʝʤʠʦʪ ʨʘʩʪ ʥʘ Data Mining ʩʦʬʪʚʝʨ ʧʘʟʘʨʦʪ, ʰʪʦ ʚʝ˃ʝ ʩʝ ʤʝʨʠ ʚʦ ʚʨʝʜʥʦʩʪ ʦʜ 

ʦʢʦʣʫ 780 ʤʠʣʠʦʥʠ ʜʦʣʘʨʠ ʠ ʥʘ ʪʦʿ ʧʘʟʘʨ ʫʯʝʩʪʚʫʚʘʘʪ ʦʢʦʣʫ 70 ʢʦʤʧʘʥʠʠ.26 

ʉʣʠʢʘ 10. ʉʦʩʪʦʿʙʘ ʥʘ ʧʘʟʘʨʦʪ ʥʘ business intelligence ʘʣʘʪʢʠʪʝ27 

 

 ʆʜ ʧʨʝʛʣʝʜʦʪ, ʰʪʦ ʝ ʜʘʜʝʥ ʥʘ ʧʨʝʪʭʦʜʥʘʪʘ ʩʣʠʢʘ, ʤʦʞʝ ʜʘ ʩʝ ʟʘʙʝʣʝʞʠ ʜʝʢʘ 

ʠʤʘ ʚʠʜʣʠʚʦ ʟʛʦʣʝʤʫʚʘˁʝ ʥʘ ʢʦʨʠʩʪʝˁʝʪʦ ʥʘ ʩʠʪʝ ʘʣʘʪʢʠ ʟʘ ʦʙʝʟʙʝʜʫʚʘˁʝ, 

ʩʢʣʘʜʠʨʘˁʝ ʠ ʦʙʨʘʙʦʪʢʘ ʥʘ ʠʥʬʦʨʤʘʮʠʠʪʝ. ʆʥʘ ʰʪʦ ʝ ʚʧʝʯʘʪʣʠʚʦ ʥʘ ʦʚʦʿ ʛʨʘʬʠʢʦʥ 

ʝ ʟʛʦʣʝʤʫʚʘˁʝʪʦ ʥʘ ʢʦʨʠʩʪʝˁʝʪʦ ʥʘ Data Warehouse,  ʘ ʦʩʦʙʝʥʦ ʥʘ Data Mining 

                                                 
26 Meta Group Inc., METAspectrum Market Summary 2007 
27 G. Gardarin, Data PRO users Survey, 2006 
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ʈʘʩʪ ʥʘ ʧʘʟʘʨʦʪ ʥʘ business intelligence ʘʣʘʪʢʠʪʝ 
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ʘʣʘʪʢʠʪʝ. ʆʪʪʫʢʘ ʧʨʦʠʟʣʝʛʫʚʘ ʟʘʢʣʫʯʦʢʦʪ ʟʘ ʩʦʟʥʘʥʠʝʪʦ ʥʘ ʢʦʤʧʘʥʠʠʪʝ ʜʝʢʘ Data 

Warehouse ʠ Data Mining ʧʨʝʪʩʪʘʚʫʚʘʘʪ ʜʚʝ ʤʦ˃ʥʠ ʦʨʛʘʥʠʟʘʮʠʩʢʠ ʘʣʘʪʢʠ, ʰʪʦ 

ʤʦʞʘʪ ʤʥʦʛʫ ʜʘ ʧʨʠʜʦʥʝʩʘʪ ʚʦ ʟʛʦʣʝʤʫʚʘˁʝʪʦ ʥʘ ʢʦʥʢʫʨʝʥʪʩʢʘʪʘ ʧʨʝʜʥʦʩʪ.ʊʦʘ ʟʘ 

ʢʦʤʧʘʥʠʠʪʝ ʜʝʥʝʩ ʧʨʝʪʩʪʘʚʫʚʘ ʝʜʝʥ ʦʜ ʢʣʫʯʥʠʪʝ ʬʘʢʪʦʨʠ ʚʦ ʫʥʘʧʨʝʜʫʚʘˁʝʪʦ ʥʘ 

ʙʠʟʥʠʩ ʨʘʙʦʪʝˁʝʪʦ. ɸ, ʪʦʘ, ʧʘʢ, ʦʩʦʙʝʥʦ ʜʦʘʺʘ ʜʦ ʠʟʨʘʟ ʜʦʢʦʣʢʫ ʧʦʩʪʦʠ ʤʦʞʥʦʩʪ 

ʢʦʤʧʘʥʠʿʘʪʘ ʜʘ ʛʠ ʥʘʙʘʚʠ ʚʦʜʝʯʢʠʪʝ ʧʨʦʠʟʚʦʜʠ ʦʜ ʦʚʘʘ ʪʝʭʥʦʣʦʛʠʿʘ. ʅʘ ʩʣʝʜʥʠʦʪ 

ʛʨʘʬʠʢʦʥ ʩʝ ʧʨʠʢʘʞʘʥʠ ʚʦʜʝʯʢʠʪʝ Data Mining ʘʣʘʪʢʠ ʰʪʦ ʤʦʤʝʥʪʘʣʥʦ ʩʝ ʥʫʜʘʪ ʥʘ 

ʧʘʟʘʨʦʪ. 

 

 

 

 

ʉʣʠʢʘ 11. ʉʦʩʪʦʿʙʘ ʥʘ ʧʘʟʘʨʦʪ ʥʘ Data Mining ʘʣʘʪʢʠ28 

 

  ʅʘ ʛʨʘʬʠʢʦʥʦʪ ʝ ʜʘʜʝʥʘ ʩʦʩʪʦʿʙʘʪʘ ʥʘ Data Mining ʧʘʟʘʨʦʪ ʢʘʜʝ ʰʪʦ ʩʝ 

ʿʘʚʫʚʘʘʪ ʦʧʨʝʜʝʣʝʥ ʙʨʦʿ ʥʘ ʛʦʣʝʤʠ ʢʦʤʧʘʥʠʠ ʰʪʦ ʩʝ ʚʦʜʝʯʢʠ ʧʦʥʫʜʫʚʘʯʠ ʥʘ 

ʧʘʟʘʨʦʪ ʥʘ Data Mining ʘʣʘʪʢʠ, ʥʦ ʧʦʩʪʦʿʘʪ ʠ ʥʝʢʦʠ ʜʨʫʛʠ ʧʘʤʘʣʠ ʧʨʦʜʘʚʘʯʠ. 
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39 

 

ʉʧʦʨʝʜ Meta Group Inc. ʠ ʦʚʘ ʥʠʚʥʦ ʠʩʪʨʘʞʫʚʘˁʝ, ʩʝ ʦʯʝʢʫʚʘ ʧʘʟʘʨʦʪ ʥʘ Data 

Mining ʘʣʘʪʢʠ ʜʘ ʨʘʩʪʝ ʟʘ 10%-20% ʛʦʜʠʰʥʦ. ʆʩʦʙʝʥʦ ʩʝ ʦʯʝʢʫʚʘ ʛʦʣʝʤ ʧʨʦʙʠʚ ʚʦ 

ʠʜʥʠʥʘ ʥʘ ʦʥʠʝ ʢʦʤʧʘʥʠʠ ʰʪʦ ʧʨʦʜʘʚʘʘʪ ʙʠʟʥʠʩ ʦʨʠʝʥʪʠʨʘʥʠ ʘʧʣʠʢʘʮʠʠ. 

ʅʘʿʯʝʩʪʦ ʢʦʨʠʩʪʝʥʠ ʘʣʘʪʢʠ ʟʘ Data Mining ʩʝ ʘʣʘʪʢʠʪʝ ʥʘ SPSS ʠ SAS. ʀʘʢʦ SPSS 

ʤʦʞʝ ʜʘ ʥʘʿʜʝ ʛʦʣʝʤʘ ʧʨʠʤʝʥʘ ʠ ʚʦ ʙʠʟʥʠʩ ʦʢʨʫʞʫʚʘˁʝʪʦ ʩʝʧʘʢ ʥʝʛʦʚʘʪʘ ʧʨʠʤʝʥʘʝ 

ʩʚʝʜʝʥʘ ʧʦʚʝ˃ʝ ʥʘ ʘʢʘʜʝʤʩʢʦ ʥʠʚʦ. ɿʘ ʨʘʟʣʠʢʘ ʦʜ SPSS, SAS ʧʨʦʠʟʚʦʜʠʪʝ ʩʝ ʧʦʚʝ˃ʝ 

ʙʠʟʥʠʩ ʦʨʠʝʥʪʠʨʘʥʠ, ʙʣʘʛʦʜʘʨʝʥʠʝ ʥʘ ʠʥʪʝʨʘʢʮʠʿʘʪʘ ʥʘ ʩʪʨʫʯˁʘʮʠʪʝ ʦʜ 

ʢʦʤʧʘʥʠʿʘʪʘ ʠ ʢʨʘʿʥʠʪʝ ʢʦʨʠʩʥʠʮʠ (ʥʘʿʯʝʩʪʦ ʦʜ ʙʠʟʥʠʩ ʦʢʨʫʞʫʚʘˁʝʪʦ).  

 

2.ɸʨʭʠʪʝʢʪʫʨʘ ʠ ʬʫʥʢʮʠʦʥʠʨʘˁʝ ʥʘ Data Mining 

 ɿʘ ʜʘ ʤʦʞʘʪ ʜʘ ʩʝ ʧʨʠʤʝʥʘʪ Data Mining ʪʝʭʥʠʢʠʪʝ ʝ ʧʦʪʨʝʙʥʦ ʮʝʣʦʩʥʦ 

ʥʠʚʥʦ ʠʥʪʝʛʨʠʨʘˁʝ ʩʦ ʙʘʟʘʪʘ ʥʘ ʧʦʜʘʪʦʮʠ, ʢʘʢʦ ʠʥʪʝʨʘʢʪʠʚʥʠ ʬʣʝʢʩʠʙʠʣʥʠ ʙʠʟʥʠʩ 

ʘʣʘʪʢʠ ʟʘ ʘʥʘʣʠʟʘ. ʄʥʦʛʫ Data Mining ʘʣʘʪʢʠ ʦʧʝʨʠʨʘʘʪ ʥʘʜʚʦʨ ʦʜ ʩʢʣʘʜʠʰʪʘʪʘ ʥʘ 

ʧʦʜʘʪʦʮʠ, ʙʘʨʘʿ˃ʠ ʜʦʧʦʣʥʠʪʝʣʥʠ ʯʝʢʦʨʠ ʟʘ ʝʢʩʪʨʘʢʪʠʨʘˁʝ, ʠʤʧʦʨʪʠʨʘˁʝ ʠʣʠ 

ʘʥʘʣʠʟʠʨʘˁʝ ʥʘ ʧʦʜʘʪʦʮʠʪʝ. ɸʥʘʣʠʪʠʯʢʠʪʝ ʙʘʟʠ ʥʘ ʧʦʜʘʪʦʮʠ ʤʦʞʘʪ ʜʘ ʩʝ ʧʨʠʤʝʥʘʪ 

ʟʘ ʧʦʜʦʙʨʫʚʘˁʝ ʥʘ ʙʠʟʥʠʩ ʧʨʦʮʝʩʠʪʝ ʚʦ ʢʦʤʧʘʥʠʿʘʪʘ, ʠ ʪʦʘ ʚʦ ʦʙʣʘʩʪʠʪʝ ʢʘʢʦ ʰʪʦ 

ʩʝ: ʤʘʨʢʝʪʠʥʛ ʧʨʦʤʦʮʠʿʘʪʘ, ʜʝʪʝʢʮʠʿʘʪʘ ʥʘ ʛʨʝʰʢʠ, ʧʨʦʤʦʮʠʿʘ(advertising) ʥʘ ʥʦʚ 

ʧʨʦʠʟʚʦʜ. ʅʘ ʩʣʠʢʘ 12 ʝ ʠʣʫʩʪʨʠʨʘʥʘ ʘʨʭʠʪʝʢʪʫʨʘ ʟʘ ʥʘʧʨʝʜʥʘ ʘʥʘʣʠʟʘ ʥʘ ʝʜʥʘ 

ʦʛʨʦʤʥʘ ʙʘʟʘ ʥʘ ʧʦʜʘʪʦʮʠ. 

 

 ʉʣʠʢʘ 12. Data Mining ʘʨʭʠʪʝʢʪʫʨʘ29 
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40 

 

 ʂʘʢʦ ʰʪʦ ʤʦʞʝ ʜʘ ʩʝ ʟʘʙʝʣʝʞʠ, ʠʜʝʣʥʘ ʧʦʯʝʪʥʘ ʪʦʯʢʘ ʝ ʩʦʜʨʞʠʥʘʪʘ ʥʘ ʙʘʟʘʪʘ 

ʥʘ ʧʦʜʘʪʦʮʠ, ʢʘʢʦ ʢʦʤʙʠʥʘʮʠʿʘ ʦʜ ʚʥʘʪʨʝʰʥʠʪʝ ʧʦʜʘʪʦʮʠ ʚʦ ʩʧʨʝʛʘ ʩʦ 

ʥʘʜʚʦʨʝʰʥʠʪʝ ʧʘʟʘʨʥʠ ʧʦʜʘʪʦʮʠ. ʇʦʚʨʘʪʥʘʪʘ ʠʥʬʦʨʤʘʮʠʿʘ ʧʨʝʪʩʪʘʚʫʚʘ ʦʜʣʠʯʥʘ 

ʦʩʥʦʚʘ ʟʘ ʥʘʪʘʤʦʰʥʠ ʧʨʝʜʚʠʜʫʚʘˁʘ. ɺʘʢʚʘʪʘ ʙʘʟʘ ʥʘ ʧʦʜʘʪʦʮʠ ʤʦʞʝ ʜʘ ʙʠʜʝ 

ʠʤʧʣʝʤʝʥʪʠʨʘʥʘ ʥʘ ʨʘʟʣʠʯʥʠ ʩʠʩʪʝʤʠ ʥʘ ʨʝʣʘʮʠʦʥʠ ʙʘʟʠ ʥʘ ʧʦʜʘʪʦʮʠ ʢʘʢʦ ʰʪʦ 

ʩʝ:Sybase, Oracle, Redbrick ʘ ʤʦʞʝ ʜʘ ʩʝ ʦʧʪʠʤʠʟʠʨʘ ʠ ʟʘ ʬʣʝʢʩʠʙʠʣʝʥ, ʠ ʙʨʟ 

ʧʨʠʩʪʘʧ ʜʦ ʧʦʜʘʪʦʮʠʪʝ. OLAP ʩʝʨʚʝʨʦʪ ʦʚʦʟʤʦʞʫʚʘ ʧʦʩʦʬʠʩʪʠʮʠʨʘʥ end-user 

ʙʠʟʥʠʩ ʤʦʜʝʣ ʰʪʦ ʤʦʞʝ ʜʘ ʙʠʜʝ ʧʨʠʤʝʥʝʪ ʧʨʠ ʫʧʨʘʚʫʚʘˁʝʪʦ ʩʦ ʙʘʟʘʪʘ ʥʘ ʧʦʜʘʪʦʮʠ. 

ʇʦʚʝ˃ʝʜʠʤʝʥʟʠʦʥʘʣʥʘʪʘ ʩʪʨʫʢʪʫʨʘ ʤʫ ʜʦʟʚʦʣʫʚʘ ʥʘ ʢʦʨʠʩʥʠʢʦʪ ʜʘ ʛʠ ʘʥʘʣʠʟʠʨʘ 

ʧʦʜʘʪʦʮʠʪʝ ʦʥʘʢʘ ʢʘʢʦ ʰʪʦ ʤʫ ʩʝ ʧʦʪʨʝʙʥʠ ʟʘ ʥʝʛʦʚʘʪʘ ʨʘʙʦʪʘ ï ʩʫʤʠʨʘʥʠ ʧʦ 

ʧʨʦʠʟʚʦʜʠ, ʨʝʛʠʦʥʠ ʠʣʠ ʩʧʦʨʝʜ ʥʝʢʦʿ ʜʨʫʛ ʢʣʫʯʝʥ ʧʘʨʘʤʝʪʘʨ. Data Mining ʩʝʨʚʝʨʦʪ 

ʤʦʨʘ ʜʘ ʙʠʜʝ ʠʥʪʝʛʨʠʨʘʥ ʩʦ ʙʘʟʘʪʘ ʥʘ ʧʦʜʘʪʦʮʠ ʠ ʩʦ OLAP ʩʝʨʚʝʨʦʪ. ʅʘʪʘʤʫ, 

ʛʣʘʚʥʠʦʪ ʰʘʙʣʦʥ ʥʘ ʤʝʪʘʜʘʪʘ ʛʠ ʜʝʬʠʥʠʨʘ Data Mining ʮʝʣʠʪʝ ʟʘ ʩʧʝʮʠʬʠʯʥʠ 

ʙʠʟʥʠʩ ʩʠʪʫʘʮʠʠ ʢʘʢʦ, ʥʘ ʧʨʠʤʝʨ, ʤʝʥʘ˅ʤʝʥʪ ʢʘʤʧʘˁʘ, ʧʨʝʜʚʠʜʫʚʘˁʝ, 

ʦʧʪʠʤʠʟʘʮʠʿʘ ʥʘ ʧʨʦʤʦʮʠʿʘʪʘ ʠʪʥ. ɺʘʢʚʘʪʘ ʠʥʪʝʛʨʘʮʠʿʘ ʦʚʦʟʤʦʞʫʚʘ ʦʧʝʨʘʪʠʚʥʠʪʝ 

ʦʜʣʫʢʠ ʜʘ ʙʠʜʘʪ ʜʠʨʝʢʪʥʦ ʠʤʧʣʝʤʝʥʪʠʨʘʥʠ. ʉʦ ʨʘʩʪʦʪ ʥʘ ʙʘʟʘʪʘ ʥʘ ʧʦʜʘʪʦʮʠ ʩʦ 

ʥʦʚʠ ʦʜʣʫʢʠ ʠ ʨʝʟʫʣʪʘʪʠ ʢʦʤʧʘʥʠʿʘʪʘ ʤʦʞʝ ʢʦʥʪʠʥʫʠʨʘʥʦ ʜʘ ʛʠ ʦʜʜʝʣʫʚʘ 

ʥʘʿʜʦʙʨʠʪʝ ʠʩʢʫʩʪʚʘ ʠ ʜʘ ʛʠ ʧʨʠʤʝʥʫʚʘ ʚʦ ʠʜʥʠʥʘ ʟʘ ʜʦʥʝʩʫʚʘˁʝ ʥʘ ʰʪʦ 

ʧʦʢʚʘʣʠʪʝʪʥʠ ʦʜʣʫʢʠ. ʆʚʦʿ ʜʠʟʘʿʥ ʧʨʝʪʩʪʘʚʫʚʘ ʬʫʥʜʘʤʝʥʪʘʣʥʦ ʧʦʤʝʩʪʫʚʘˁʝ ʦʜ 

ʢʦʥʚʝʥʮʠʦʥʘʣʥʠʪʝ ʩʠʩʪʝʤʠ ʟʘ ʧʦʜʜʨʰʢʘ ʥʘ ʦʜʣʫʯʫʚʘˁʝʪʦ. ɿʘ ʨʘʟʣʠʢʘ ʦʜ 

ʝʜʥʦʩʪʘʚʥʘʪʘ ʠʩʧʦʨʘʢʘ ʥʘ ʧʦʜʘʪʦʮʠ ʜʦ ʢʨʘʿʥʠʪʝ ʢʦʨʠʩʥʠʮʠ ʥʠʟ ʧʨʘʰʘʣʥʠʮʠ ʠ 

ʠʟʚʝʰʪʘʠ, Advanced Analysis Server ʢʦʨʠʩʥʠʯʢʠʪʝ ʙʠʟʥʠʩ ʤʦʜʝʣʠ30 ʛʠ ʧʨʠʤʝʥʫʚʘ 

ʜʠʨʝʢʪʥʦ ʥʘ ʙʘʟʘʪʘ ʥʘ ʧʦʜʘʪʦʮʠ, ʠ ʢʘʢʦ ʨʝʟʫʣʪʘʪ ʥʘ ʪʦʘ, ʩʝ ʜʦʙʠʚʘ ʧʨʦʘʢʪʠʚʥʘ 

ʘʥʘʣʠʟʘ ʚʨʟ ʦʩʥʦʚʘ ʥʘ ʨʝʣʝʚʘʥʪʥʠʪʝ ʠʥʬʦʨʤʘʮʠʠ. ʅʘ ʢʨʘʿʦʪ, ʠʟʚʝʩʪʫʚʘˁʝʪʦ ʠ 

ʚʠʟʫʝʣʠʟʘʮʠʿʘʪʘ, ʢʘʢʦ ʠ ʜʨʫʛʠʪʝ ʘʥʘʣʠʪʠʯʢʠ ʘʣʘʪʢʠ, ʤʦʞʘʪ ʜʘ ʙʠʜʘʪ ʧʨʠʤʝʥʝʪʠ ʟʘ 

ʠʜʥʠʪʝ ʧʣʘʥʦʚʠ ʠ ʨʝʘʣʠʟʘʮʠʿʘ ʥʘ ʠʜʥʠʪʝ ʘʢʪʠʚʥʦʩʪʠ. 
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 ʆʚʜʝ ʩʝ ʧʦʩʪʘʚʫʚʘ ʧʨʘʰʘˁʝʪʦ ʟʘ ʬʫʥʢʮʠʦʥʠʨʘˁʝʪʦ ʥʘ Data Mining31 

ʦʜʥʦʩʥʦ ʢʘʢʦ ʩʦ ʧʦʤʦʰ ʥʘ Data Mining ʤʦʞʘʪ ʜʘ ʩʝ ʦʪʢʨʠʿʘʪ ʨʘʙʦʪʠ ʰʪʦ ʜʦʪʦʛʘʰ ʥʝ 

ʙʠʣʝ ʧʦʟʥʘʪʠ ʠʣʠ ʜʘ ʩʝ ʨʘʟʙʝʨʝ ʰʪʦ ˃ʝ ʩʝ ʩʣʫʯʫʚʘ ʚʦ ʠʜʥʠʥʘ? 

 ʊʝʭʥʠʢʘʪʘ ʰʪʦ ʩʝ ʢʦʨʠʩʪʠ ʚʦ Data Mining  ʟʘ ʦʚʘʘ ʨʘʙʦʪʘ ʩʝ ʥʘʨʝʢʫʚʘ 

ʤʦʜʝʣʠʨʘˁʝ. ʄʦʜʝʣʠʨʘˁʝʪʦ, ʚʩʫʰʥʦʩʪ, ʧʨʝʪʩʪʘʚʫʚʘ ʛʨʘʜʝˁʝ ʤʦʜʝʣ ʟʘ ʥʝʢʦʿʘ 

ʧʦʟʥʘʪʘ ʩʠʪʫʘʮʠʿʘ ʠ ʧʨʠʜʨʫʞʫʚʘˁʝ ʥʘ ʤʦʜʝʣʦʪ ʢʦʥ ʩʠʪʫʘʮʠʿʘʪʘ ʰʪʦ ʥʝ ʝ ʧʦʟʥʘʪʘ. 

ɼʝʥʝʩ, ʩʦ ʢʦʨʠʩʪʝˁʝʪʦ ʥʘ ʢʦʤʧʿʫʪʝʨʠʪʝ, ʚʦ ʢʦʤʧʿʫʪʝʨʦʪ ʩʝ ʚʥʝʩʫʚʘʘʪ ʛʦʣʝʤ ʙʨʦʿ 

ʧʦʜʘʪʦʮʠ ʟʘ ʨʘʟʣʠʯʥʠ ʩʠʪʫʘʮʠʠ ʟʘ ʢʦʠʰʪʦ ʝ ʜʝʬʠʥʠʨʘʥ ʦʜʛʦʚʦʨʦʪ ʠ ʧʦʪʦʘ Data 

Mining ʩʦʬʪʚʝʨʦʪ ʪʨʝʙʘ ʜʘ ʛʠ ʧʨʝʙʘʨʘ ʧʦʜʘʪʦʮʠʪʝ ʚʦ ʙʘʟʘʪʘ ʥʘ ʧʦʜʘʪʦʮʠ, ʦʜʥʦʩʥʦ 

ʜʘ ʛʠ ʦʜʚʦʠ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠʪʝ ʧʦʜʘʪʦʮʠ ʰʪʦ ʩʝ ʚʢʣʦʧʫʚʘʘʪ ʚʦ ʜʘʜʝʥʠʦʪ ʤʦʜʝʣ. 

ʂʦʛʘ ʤʦʜʝʣʦʪ ʝʜʥʘʰ ˃ʝ ʙʠʜʝ ʠʟʛʨʘʜʝʥ, ʪʦʿ ʤʦʞʝ ʜʘ ʩʝ ʢʦʨʠʩʪʠ ʟʘ ʨʘʟʣʠʯʥʠ ʩʠʪʫʘʮʠʠ 

ʟʘ ʢʦʠʰʪʦ ʥʝ ʝ ʧʦʟʥʘʪ ʦʜʛʦʚʦʨʦʪ. ʅʦ, ʪʫʢʘ ʩʝ ʧʦʩʪʘʚʫʚʘ ʧʨʘʰʘˁʝʪʦ: ʜʦʢʦʣʢʫ  ʩʝ 

ʨʘʟʙʝʨʝ ʜʝʢʘ ʚʝ˃ʝ ʠʤʘ ʠʟʛʨʘʜʝʥʦ ʤʦʜʝʣ ʰʪʦ ʤʦʞʝ ʜʘ ʧʦʤʦʛʥʝ ʚʦ ʦʜʜʝʣʥʘ ʩʠʪʫʘʮʠʿʘ, 

ʜʘʣʠ ʪʦʿ ʤʦʜʝʣ ʥʘʚʠʩʪʠʥʘ ʝ ʜʦʙʘʨ, ʪ.ʝ. ʜʘʣʠ ʤʦʞʝ ʜʘ ʛʠ ʟʘʜʦʚʦʣʠ ʧʦʪʨʝʙʠʪʝ ʥʘ 

ʢʦʥʢʨʝʪʥʘʪʘ ʩʠʪʫʘʮʠʿʘ? ʇʨʚʦ ʰʪʦ ʤʦʨʘ ʜʘ ʩʝ ʥʘʧʨʘʚʠ ʝ ʜʘ ʩʝ ʪʝʩʪʠʨʘ ʤʦʜʝʣʦʪ ʥʘ 

ʧʦʩʪʦʿʥʘʪʘ ʙʘʟʘ ʥʘ ʧʦʜʘʪʦʮʠ ʟʘ ʦʥʘʘ ʩʠʪʫʘʮʠʿʘ ʟʘ ʢʦʿʘʰʪʦ ʚʝ˃ʝ ʩʝ ʟʥʘʘʪ ʦʜʛʦʚʦʨʠʪʝ. 

ʊʝʩʪʠʨʘˁʝʪʦ ʤʦʞʝ ʜʘ ʩʝ ʠʟʚʨʰʠ ʩʦ ʝʣʠʤʠʥʠʨʘˁʝ ʠʣʠ ʠʟʦʣʠʨʘˁʝ ʥʘ ʥʝʢʦʠ ʦʜ 

ʧʦʜʘʪʦʮʠʪʝ ʚʦ ʪʝʢʦʪ ʥʘ Mining ʧʨʦʮʝʩʦʪ. ʇʦ ʢʦʤʧʣʝʪʠʨʘˁʝʪʦ ʥʘ Mining ʧʨʦʮʝʩʦʪ, 

ʨʝʟʫʣʪʘʪʠʪʝ ʰʪʦ ˃ʝ ʩʝ ʜʦʙʠʿʘʪ ʤʦʞʘʪ ʜʘ ʩʝ ʩʧʦʨʝʜʘʪ ʩʦ ʦʥʠʝ ʧʦʜʘʪʦʮʠ ʰʪʦ ʙʠʣʝ 

ʠʟʦʣʠʨʘʥʠ ʟʘ ʜʘ ʩʝ ʫʪʚʨʜʠ ʚʘʣʠʜʥʦʩʪʘ ʥʘ ʤʦʜʝʣʦʪ. ɸʢʦ ʤʦʜʝʣʦʪ ʬʫʥʢʮʠʦʥʠʨʘ, 

ʪʦʛʘʰ ʪʘʢʚʠʪʝ ʦʧʩʝʨʚʘʮʠʠ ʤʦʞʘʪ ʜʘ ʩʝ ʟʘʜʨʞʘʪ ʠ ʟʘ ʠʟʦʣʠʨʘʥʠʪʝ ʧʦʜʘʪʦʮʠ. 

 

3.ʉʢʣʘʜʠʰʪʝ ʥʘ ʧʦʜʘʪʦʮʠ (Data Warehouse) 

3.1 ʎʝʣʠ, ʩʪʨʫʢʪʫʨʘ ʠ ʢʦʤʧʦʥʝʥʪʠ ʥʘ Data Warehouse 

ʉʢʣʘʜʠʰʪʝ ʥʘ ʧʦʜʘʪʦʮʠ (Data Warehouse) ʝ ʤʝʩʪʦ ʢʘʜʝ ʰʪʦ ʚʨʘʙʦʪʝʥʠʪʝ ʚʦ 

ʦʨʛʘʥʠʟʘʮʠʿʘʪʘ ʢʦʥʪʠʥʫʠʨʘʥʦ ʤʦʞʘʪ ʜʘ ʧʨʠʩʪʘʧʫʚʘʘʪ ʜʦ ʧʦʪʨʝʙʥʠʪʝ ʧʦʜʘʪʦʮʠ ʠ ʜʘ 

ʛʠ ʢʦʨʠʩʪʘʪ ʟʘ ʧʨʦʮʝʩʦʪ ʥʘ ʦʜʣʫʯʫʚʘˁʝ. ʉʝʧʘʢ, ʧʨʠ ʧʨʦʫʯʫʚʘˁʝʪʦ ʥʘ ʢʦʿʘ ʙʠʣʦ 

ʦʙʣʘʩʪ ʝ ʧʦʪʨʝʙʥʦ ʜʘ ʩʝ ʜʘʜʝ ʩʦʦʜʚʝʪʥʘ ʜʝʬʠʥʠʮʠʿʘ ʟʘ ʧʦʿʘʚʘʪʘ ʰʪʦ ʩʝ ʧʨʦʫʯʫʚʘ. ʇʘ 
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ʧʨʦʫʯʫʚʘˁʝʪʦ ʥʘ Data Warehouse, ʤʦʞʝ ʜʘ ʩʝ ʟʘʧʦʯʥʝ ʦʜ ʩʘʤʘʪʘ ʜʝʬʠʥʠʮʠʿʘ ʰʪʦ 

ʛʣʘʩʠ: 

 Data Warehouse ʝ ʢʦʧʠʿʘ ʥʘ ʪʨʘʥʩʘʢʮʠʩʢʠ ʧʦʜʘʪʦʮʠ, ʩʧʝʮʠʬʠʯʥʦ 

ʩʪʨʫʢʪʫʠʨʘʥʠ ʟʘ ʜʘ ʦʚʦʟʤʦʞʘʪ ʧʨʝʙʘʨʫʚʘˁʝ, ʘʥʘʣʠʟʘ ʠ ʠʟʚʝʩʪʫʚʘˁʝ.32 

ʊʨʛʥʫʚʘʿ˃ʠ ʦʜ ʦʚʘʘ ʜʝʬʠʥʠʮʠʿʘ, ʤʦʞʝ ʜʘ ʩʝ ʜʦʙʠʝ ʧʨʝʪʩʪʘʚʘ ʰʪʦ, ʚʩʫʰʥʦʩʪ, 

ʧʨʝʪʩʪʘʚʫʚʘ Data Warehouse. ʅʘʿʧʨʚʠʥ, ʩʢʣʘʜʠʰʪʝʪʦ ʧʨʝʪʩʪʘʚʫʚʘ ʙʘʟʘ ʥʘ ʧʦʜʘʪʦʮʠ 

ʰʪʦ ʚʩʫʰʥʦʩʪ ʝ ʢʦʧʠʿʘ ʥʘ ʧʦʜʘʪʦʮʠʪʝ ʟʘ ʪʨʘʥʩʘʢʮʠʠʪʝ. ʆʚʘ ʫʧʘʪʫʚʘ ʥʘ ʬʘʢʪʦʪ 

ʜʝʢʘ ʦʨʛʘʥʠʟʘʮʠʩʢʠʦʪ  Data Warehouse ʠ ʙʨʦʿʥʠʪʝ ʪʨʘʥʩʘʢʮʠʩʢʠ ʩʠʩʪʝʤʠ ʠ ʙʘʟʠʪʝ 

ʥʘ ʧʦʜʘʪʦʮʠ ʚʦ ʦʨʛʘʥʠʟʘʮʠʿʘʪʘ ʧʨʝʪʩʪʘʚʫʚʘʘʪ ʜʚʘ ʦʜʜʝʣʥʠ ʝʥʪʠʪʝʪʠ. ʇʦʥʘʪʘʤʫ 

ʙʠʜʝʿ˃ʠ Data Warehouse  ʩʦʜʨʞʠ ʢʦʧʠʿʘ ʥʘ ʪʨʘʥʩʘʢʮʠʦʥʠ ʧʦʜʘʪʦʮʠ, ʘ ʥʝ 

ʚʠʩʪʠʥʩʢʠʪʝ ʧʦʜʘʪʦʮʠ ʰʪʦ ʩʝ ʛʝʥʝʨʠʨʘʥʠ ʚʦ ʦʨʠʛʠʥʘʣʥʘʪʘ ʪʨʘʥʩʘʢʮʠʿʘ, ʧʦʜʘʪʦʮʠʪʝ 

ʥʝ ʤʦʞʘʪ ʜʘ ʙʠʜʘʪ ʘʞʫʨʠʨʘʥʠ ʠʣʠ ʧʨʦʤʝʥʝʪʠ ʰʪʦʤ ʝʜʥʘʰ ʩʝ ʜʦʜʝʣʝʥʠ ʥʘ Data 

Warehouse. ʇʦʜʘʪʦʮʠʪʝ ʚʦ ʩʢʣʘʜʠʰʪʘʪʘ ʩʝ ʩʪʘʪʠʯʢʠ ʠ ʝʜʥʘʰ ʚʥʝʩʝʥʠ ʧʦʜʨʘʟʙʠʨʘʘʪ 

ʥʝʧʨʦʤʝʥʣʠʚʦʩʪ, ʙʝʟ ʨʘʟʣʠʢʘ ʥʘ ʪʦʘ ʚʦ ʢʦʘʿ ʬʦʨʤʘ ʠʣʠ ʦʙʣʠʢ ʩʝ ʥʘʦʺʘʘʪ. 

 ʆʜ ʜʝʬʠʥʠʮʠʿʘʪʘ ʧʨʦʠʟʣʝʛʫʚʘ ʜʝʢʘ ʧʦʜʘʪʦʮʠʪʝ ʩʧʝʮʠʬʠʯʥʦ ʩʝ 

ʩʪʨʫʢʪʫʠʨʘʥʠ. ʆʚʘ ʫʧʘʪʫʚʘ ʥʘ ʬʘʢʪʦʪ ʜʝʢʘ ʧʦʜʘʪʦʮʠʪʝ ʚʦ ʩʢʣʘʜʠʰʪʘʪʘ ʰʪʦ 

ʠʩʪʦʚʨʝʤʝʥʦ ʩʝ ʨʝʟʫʣʪʘʪ ʥʘ ʪʨʘʥʩʘʢʮʠʩʢʠʪʝ ʧʦʜʘʪʦʮʠ, ʥʘ ʥʝʢʦʿ ʥʘʯʠʥ, ʩʝ 

ʪʨʘʥʩʬʦʨʤʠʨʘʥʠ ʚʦ ʦʧʨʝʜʝʣʝʥʘ ʩʧʝʮʠʬʠʯʥʘ ʩʪʨʫʢʪʫʨʘ. ʊʘʢʘ, ʪʨʘʥʩʘʢʮʠʩʢʠʪʝ 

ʧʦʜʘʪʦʮʠ ʦʜ ʨʘʟʣʠʯʥʠʪʝ ʠʟʚʦʨʠ ʤʦʞʘʪ ʜʘ ʩʝ ʥʘʦʺʘʘʪ ʚʦ Data Warehouse, ʢʦʨʠʩʪʝʿ˃ʠ 

ʿʘ ʦʚʘʘ ʩʧʝʮʠʬʠʯʥʘ ʩʪʨʫʢʪʫʨʘ. ʂʦʤʧʣʝʢʩʥʦʩʪʘ ʥʘ ʚʘʢʚʘʪʘ ʪʨʘʥʩʬʦʨʤʘʮʠʿʘ ʤʦʞʝ ʜʘ 

ʩʝ ʧʨʝʪʩʪʘʚʠ ʢʦʛʘ ʙʨʦʿʦʪ ʥʘ ʪʨʘʥʩʘʢʮʠʩʢʠʪʝ ʧʦʜʘʪʦʮʠ ˃ʝ ʩʝ ʩʧʦʨʝʜʠ ʩʦ ʥʘʯʠʥʠʪʝ ʥʘ 

ʢʦʠhʪʦ ʩʝʢʦʿ ʧʦʜʘʪʦʢ ˃ʝ ʙʠʜʝ ʧʨʝʪʩʪʘʚʝʥ ʚʦ ʦʜʜʝʣʥʠʪʝ ʙʘʟʠ ʥʘ ʧʦʜʘʪʦʮʠ. 

 ʂʦʥʝʯʥʦ, ʜʝʬʠʥʠʮʠʿʘʪʘ ʫʢʘʞʫʚʘ ʫʰʪʝ ʥʘ ʮʝʣʪʘ ʟʘ ʢʦʿʘʰʪʦ ʝ ʬʦʨʤʠʨʘʥ Data 

Warehouse, ʘ ʪʦʘ ʝ ʧʨʝʙʘʨʫʚʘˁʝʪʦ, ʘʥʘʣʠʟʘʪʘ ʠ ʠʟʚʝʩʪʫʚʘˁʝʪʦ. Data Warehouse 

ʧʨʝʪʩʪʘʚʫʚʘ ʥʝʰʪʦ ʢʘʢʦ ʮʝʥʪʨʘʣʥʦ ʩʢʣʘʜʠʰʪʝ ʥʘ ʦʨʛʘʥʠʟʘʮʠʩʢʠʪʝ ʧʦʜʘʪʦʮʠ ʰʪʦ ˃ʝ 

ʦʚʦʟʤʦʞʫʚʘ ʠʩʪʨʘʞʫʚʘˁʝ ʥʘ ʥʦʚʠʪʝ ʨʝʣʘʮʠʠ, ʪʨʝʥʜʦʚʠ ʠ ʩʢʨʠʝʥʠ ʚʨʝʜʥʦʩʪʠ. ʀʩʪʦ 

ʪʘʢʘ, ʤʦʞʘʪ ʜʘ ʩʝ ʥʘʚʝʜʘʪ ʠ  ʥʝʢʦʠ ʦʧʰʪʠ ʮʝʣʠ ʰʪʦ ʪʨʝʙʘ ʜʘ ʛʠ ʟʘʜʦʚʦʣʠ ʚʘʢʚʦʪʦ 

ʩʢʣʘʜʠʰʪʝ ʥʘ ʧʦʜʘʪʦʮʠ ʘ ʪʠʝ ʩʝ33: 
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33 Inmon, W., H., Building the Data warehouse, Second Edition, John Viley & Sons, New York, 1999. 
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 ʩʢʣʘʜʠʰʪʝʪʦ ʥʘ ʧʦʜʘʪʦʮʠ ʦʚʦʟʤʦʞʫʚʘ ʧʨʠʩʪʘʧ ʜʦ ʢʦʨʧʦʨʘʮʠʩʢʠʪʝ 

ʧʦʜʘʪʦʮʠ, 

 ʧʦʜʘʪʦʮʠʪʝ ʚʦ ʩʢʣʘʜʠʰʪʝʪʦ ʥʘ ʤʦʨʘʘʪ ʜʘ ʙʠʜʘʪ ʢʦʥʟʠʩʪʝʥʪʥʠ, 

 ʧʦʜʘʪʦʮʠʪʝ ʚʦ ʩʢʣʘʜʠʰʪʝʪʦ ʤʦʞʘʪ ʜʘ ʩʝ ʩʝʧʘʨʠʨʘʘʪ ʠ ʜʘ ʩʝ ʢʦʤʙʠʥʠʨʘʘʪ 

ʧʨʝʢʫ ʢʦʿʘ ʙʠʣʦ ʜʠʤʝʥʟʠʿʘ 

 ʩʢʣʘʜʠʰʪʝʪʦ ʥʘ ʧʦʜʘʪʦʮʠ ʥʝ ʛʠ ʧʨʝʪʩʪʘʚʫʚʘ ʩʘʤʦ ʧʦʜʘʪʦʮʠʪʝ, ʪʫʢʫ ʪʦʘ ʝ 

ʠ ʟʙʠʨ ʥʘ ʘʣʘʪʢʠ ʟʘ ʧʨʝʙʘʨʫʚʘˁʝ (ʧʨʘʰʘʣʥʠʮʠ), ʘʥʘʣʠʟʘ ʠ ʧʨʝʟʝʥʪʘʮʠʿʘ 

ʥʘ ʧʦʜʘʪʦʮʠʪʝ, 

 ʧʦʜʘʪʦʮʠʪʝ ʦʜ ʩʢʣʘʜʠʰʪʝʪʦ ʦʚʦʟʤʦʞʫʚʘʘʪ ʢʚʘʣʠʪʝʪʝʥ ʨʝʜʠʟʘʿʥ ʥʘ 

ʜʝʣʦʚʥʠʦʪ ʩʠʩʪʝʤ 

ɿʘ ʜʘ ʤʦʞʝ ʜʘ ʬʫʥʢʮʠʦʥʠʨʘ ʩʢʣʘʜʠʰʪʝʪʦ ʥʘ ʧʦʜʘʪʦʮʠ ʤʦʨʘ ʜʘ ʙʠʜʝ ʚʦ 

ʧʦʩʪʦʿʘʥ ʜʦʧʠʨ ʩʦ ʦʢʦʣʠʥʘʪʘ, ʙʠʜʝʿ˃ʠ ʠʥʬʦʨʤʘʮʠʠʪʝ ʰʪʦ ʜʦʘʺʘʘʪ ʦʜʥʘʜʚʦʨ ʩʝ 

ʚʘʞʥʠ ʟʘ ʧʨʦʥʘʦʺʘˁʝ, ʘʥʘʣʠʟʘ ʠ ʚʨʝʜʥʫʚʘˁʝ ʥʘ ʧʦʜʘʪʦʮʠʪʝ ʰʪʦ ʩʝ ʩʪʘʚʘʘʪ ʚʦ 

ʧʨʦʮʝʩʦʪ ʥʘ ʦʜʣʫʯʫʚʘˁʝ. ʀʤʝʥʦ ʟʘ ʜʘ ʠʤʘ ʮʝʣʦʩʝʥ ʫʚʠʜ ʚʦ ʦʜʚʠʚʘˁʝʪʦ ʥʘ 

ʜʝʣʦʚʥʠʦʪ ʧʨʦʮʝʩ ʚʘʞʥʠ ʩʝ ʧʦʜʘʪʦʮʠ ʰʪʦ ʤʦʞʘʪ ʜʘ ʫʢʘʞʘʪ ʥʘ ʧʨʦʤʝʥʠʪʝ. ʇʦʨʘʜʠ 

ʪʦʘ, ʤʥʦʛʫ ʝ ʚʘʞʥʘ ʚʨʝʤʝʥʩʢʘʪʘ ʜʠʤʝʥʟʠʿʘ ʥʘ ʩʢʣʘʜʠʰʪʝʪʦ ʥʘ ʧʦʜʘʪʦʮʠ, ʛʣʘʚʥʦ, 

ʟʘʨʘʜʠ ʧʨʦʮʝʥʢʘ ʥʘ ʠʜʥʦʪʦ ʦʜʥʝʩʫʚʘˁʝ ʚʨʟ ʦʩʥʦʚʘ ʥʘ ʦʧʨʝʜʝʣʝʥʠʪʝ ʘʥʘʣʠʟʠ 

(ʪʨʝʥʜʦʚʠ, ʚʨʝʤʝʥʩʢʠ ʩʝʨʠʠ ʠ ʜʨ.). ʇʨʠʪʦʘ ʧʦʪʨʝʙʥʠ ʩʝ ʪ.ʥ. ʠʩʪʦʨʠʩʢʠ ʧʦʜʘʪʦʮʠ 

ʰʪʦ ʩʝ ʧʨʝʥʝʩʫʚʘʘʪ ʦʜ ʪʨʘʥʩʘʢʮʠʩʢʠʪʝ ʙʘʟʠ ʥʘ ʧʦʜʘʪʦʮʠ ʚʦ ʩʢʣʘʜʠʰʪʝʪʦ ʥʘ 

ʧʦʜʘʪʦʮʠ ʰʪʦ ʧʘʢ, ʧʨʝʪʩʪʘʚʫʚʘ ʧʦʚʝ˃ʝʜʠʤʝʥʟʠʦʥʘʣʥʘ ʙʘʟʘ ʥʘ ʧʦʜʘʪʦʮʠ. ʇʦʢʨʘʿ 

ʚʘʢʚʠʪʝ ʠʩʪʦʨʠʩʢʠ ʧʦʜʘʪʦʮʠ ʦʜ ʦʢʨʫʞʫʚʘˁʝʪʦ ʜʦʘʺʘʘʪ ʠ ʥʝʢʦʠ ʥʘʜʚʦʨʝʰʥʠ 

ʧʦʜʘʪʦʮʠ, ʧʨʠ ʰʪʦ ʚʦ ʩʢʣʘʜʠʰʪʝʪʦ ʧʦʜʘʪʦʮʠʪʝ ʩʝ ʩʦʙʠʨʘʘʪ ʠ ʩʝ ʘʛʨʝʛʠʨʘʘʪ, ʘ ʧʦʪʦʘ 

ʩʦ ʧʦʤʦʰ ʥʘ ʘʥʘʣʠʪʠʯʢʠ ʠ ʩʪʘʪʠʩʪʠʯʢʠ ʤʝʪʦʜʠ  ʩʝ ʦʙʨʘʙʦʪʫʚʘʘʪ ʠ ʩʝ ʧʨʝʟʝʥʪʠʨʘʘʪ 

ʚʦ ʦʙʣʠʢ ʥʘ ʠʟʚʝʰʪʘʠ ʠʣʠ ʩʝ ʧʨʠʤʝʥʫʚʘʘʪ ʚʦ ʘʚʪʦʤʘʪʠʟʠʨʘʥʠʪʝ ʩʠʩʪʝʤʠ ʥʘ 

ʦʜʣʫʯʫʚʘˁʝ. ʇʦʜʘʪʦʮʠʪʝ, ʚʦ ʬʦʨʤʘ ʥʘ ʠʟʚʝʰʪʘʠ, ʩʝ ʢʦʨʠʩʪʘʪ ʚʦ ʧʨʦʮʝʩʦʪ ʥʘ 

ʦʜʣʫʯʫʚʘˁʝ ʦʜ ʩʪʨʘʥʘ ʥʘ ʥʘʿʚʠʩʦʢʦʪʦ ʨʘʢʦʚʦʜʩʪʚʦ. ʂʦʛʘ ʩʪʘʥʫʚʘ ʟʙʦʨ ʟʘ 

ʩʢʣʘʜʠʰʪʝʪʦ ʥʘ ʧʦʜʘʪʦʮʠ ʩʝ ʤʠʩʣʠ ʥʘ ʦʛʨʦʤʥʘʪʘ ʢʦʣʠʯʠʥʘ ʧʦʜʘʪʦʮʠ. ʇʨʠʤʝʨʦʪ ʥʘ 

Data Warehouse ʥʘ Wal*Mart ʤʦʞʝ ʜʘ ʧʦʢʘʞʝ ʟʘ ʰʪʦ ʩʪʘʥʫʚʘ ʟʙʦʨ. ɺʩʫʰʥʦʩʪ ʪʦʘ ʝ 

Data Warehouse hʪʦ ʩʦʜʨʞʠ 24 TB ʧʦʜʘʪʦʮʠ (ʥʘ ʧʨʠʤʝʨ: 1 TB ʧʦʜʘʪʦʮʠ ñʩʦʙʠʨʘò 
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ʜʦʚʦʣʥʦ ʪʝʢʩʪ ʟʘ ʦʢʦʣʦʫ ʜʚʘ ʤʠʣʠʦʥʠ ʢʥʠʛʠ), ʦʨʛʘʥʠʟʠʨʘʥʠ ʚʦ 5 ʤʠʣʠʿʘʨʜʠ ʟʘʧʠʩʠ, 

ʦʜ ʠʟʤʠʥʘʪʠʪʝ 5 ʢʚʘʨʪʘʣʠ, ʰʪʦ ʛʦ ʢʦʨʠʩʪʘʪʘʪ ʠʣʿʘʜʥʠʮʠ ʢʦʨʠʩʥʠʮʠ ʠ ʰʪʦ ʪʨʝʙʘ ʜʘ 

ʛʝʥʝʨʠʨʘ ʥʘʜ 60 000 ʠʟʚʝʰʪʘʠ ʥʝʜʝʣʥʦ34.  

ʉʧʦʨʝʜ ʪʦʘ, ʤʦʞʝ ʜʘ ʩʝ ʟʘʢʣʫʯʠ ʜʝʢʘ Data Warehouse ʩʝ ʥʘʦʺʘ ʤʝʺʫ ʜʚʝʪʝ 

ʢʨʘʿʥʦʩʪʠ: ʧʨʠʙʠʨʘˁʝ ʥʘ ʧʦʜʘʪʦʮʠʪʝ ʠ ʨʘʩʧʨʝʜʝʣʙʘ ʥʘ ʧʦʜʘʪʦʮʠʪʝ. ʊʦʘ ʝ 

ʧʨʠʢʘʞʘʥʦ ʥʘ ʩʣʠʢʘ 13. 

 

  

ʉʣʠʢʘ 13. ʄʝʩʪʦʪo ʥʘ Data Warehouse ʚʦ ʦʨʛʘʥʠʟʘʮʠʿʘʪʘ35 

 

 

ɺʘʢʚʘʪʘ ʨʝʯʠʩʠ ʛʝʥʝʨʘʣʠʟʠʨʘʥʘ ʧʝʨʩʧʝʢʪʠʚʘ ʥʘ Data Warehouse ʜʦʟʚʦʣʫʚʘ ʜʘ 

ʩʝ ʢʘʪʝʛʦʨʠʟʠʨʘ ʥʝʛʦʚʘʪʘ ʫʣʦʛʘ ʚʦ ʩʣʝʜʥʠʚʝ ʧʨʠʤʘʨʥʠ ʬʫʥʢʮʠʠ: 

 Data Warehouse ʝ ʜʠʨʝʢʪʥʘ ʨʝʬʣʝʢʩʠʿʘ ʥʘ ʨʘʟʣʠʯʥʠʪʝ ʙʠʟʥʠʩ ʧʨʘʚʠʣʘ ʚʦ 

ʢʦʤʧʘʥʠʿʘʪʘ, 

                                                 
34 www.teradata.com 
35George M. Marakas, Modern Data Warehouising, mining and visualisation, Upper Saddle River, New 

Jersey, 2003, str 7 
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 Data Warehouse ʧʨʝʪʩʪʘʚʫʚʘ ʢʦʣʝʢʮʠʿʘ ʥʘ ʠʥʪʝʛʨʠʨʘʥʠ ʮʝʣʥʦ 

ʦʨʠʝʥʪʠʨʘʥʠ ʩʪʨʘʪʝʛʠʩʢʠ ʠʥʬʦʨʤʘʮʠʠ, 

 Data Warehouse ʝ ʠʩʪʦʨʠʩʢʠ ʤʘʛʘʮʠʥ ʥʘ ʩʪʨʘʪʝʛʠʩʢʠ ʠʥʬʦʨʤʘʮʠʠ ʟʘ 

ʧʨʝʪʭʦʜʥʘʪʘ ʧʦʚʨʟʘʥʦʩʪ ʤʝʺʫ ʢʦʠ ʙʠʣʦ ʧʦʜʘʪʦʮʠ ʠʣʠ ʥʠʚʥʠʪʝ ʚʨʩʢʠ, ʠʣʠ 

ʠ ʜʚʝʪʝ ʠʩʪʦʚʨʝʤʝʥʦ, 

 ʪʦʿ ʝ ʠʟʚʦʨ ʥʘ ʠʥʬʦʨʤʘʮʠʠ ʰʪʦ ʜʦʧʦʣʥʠʪʝʣʥʦ ʩʝ ʜʦʩʪʘʚʫʚʘʘʪ ʜʦ Data 

Mart (ʤʘʨʢʝʪʠʪʝ ʥʘ ʧʦʜʘʪʦʮʠ) 

ʇʨʠʪʦʘ Data Mart ʥʝ e ʥʠʰʪʦ ʜʨʫʛʦ ʪʫʢʫ, ʧʦʤʘʣʘ, ʧʦʬʦʢʫʩʠʨʘʥʘ Data 

Warehouse. ɺʦ ʤʥʦʛʫ ʩʣʫʯʘʠ ʦʨʛʘʥʠʟʘʮʠʠʪʝ ʥʘʦʺʘʘʪ ʟʘ ʢʦʨʠʩʥʦ ʜʘ ʢʨʝʠʨʘʘʪ Data 

Mart ʟʘ ʩʧʝʮʠʬʠʯʥʠ ʙʠʟʥʠʩ ʝʜʠʥʠʮʠ ʰʪʦ ʠʤʘʘʪ ʧʦʪʨʝʙʘ ʟʘ ʘʥʘʣʠʟʘ ʥʘ ʩʧʝʮʠʬʠʯʥʠ 

ʧʦʜʘʪʦʮʠ. ʀʘʢʦ ʛʦʣʝʤʦʪʦ ʩʢʣʘʜʠʰʪʝ ʥʘ ʧʦʜʘʪʦʮʠ ʤʦʞʝ ʜʘ ʛʠ ʟaʜʦʚʦʣʠ ʦʚʠʝ 

ʧʦʪʨʝʙʠ, ʝʥʦʨʤʥʘʪʘ ʢʦʣʠʯʠʥʘ ʧʦʜʘʪʦʮʠ ʚʦ ʥʝʛʦ ʤʦʞʝ ʜʘ ʿʘ ʨʝʜʫʮʠʨʘ ʝʬʠʢʘʩʥʦʩʪʘ 

ʧʨʠ ʘʥʘʣʠʟʘʪʘ ʥʘ ʦʧʨʝʜʝʣʝʥʠ ʩʧʝʮʠʬʠʯʥʠ ʧʦʜʨʘʯʿʘ. ʂʘʢʦ ʰʪʦ ʝ ʧʨʠʢʘʞʘʥʦ ʥʘ ʩʣʠʢʘ 

14, Data Mart ʩʝ ʥʘʦʺʘ ʤʝʺʫ ʨʘʩʧʨʝʜʝʣʙʘʪʘ ʥʘ ʧʦʜʘʪʦʮʠʪʝ ʠ ʜʠʨʝʢʪʥʠʦʪ ʠʟʚʦʨ ʥʘ 

ʧʦʜʘʪʦʮʠ, ʧʨʠʩʪʘʧʝʥ ʦʜ ʢʨʘʿʥʠʪʝ ʢʦʨʠʩʥʠʮʠ, ʘ ʧʨʠʜʨʫʞʝʥ ʦʜ ʘʢʪʫʝʣʥʠʦʪ Data Mart. 

Data Mart ʛʠ ʟʘʜʦʚʦʣʫʚʘ ʩʣʝʜʥʠʚʝ ʧʨʠʤʘʨʥʠ ʬʫʥʢʮʠʠ: 

 ʪʦʿ ʝ ʦʜʨʘʟ ʥʘ ʙʠʟʥʠʩ ʧʨʘʚʠʣʘʪʘ ʟʘ ʩʧʝʬʠʯʥʠʪʝ ʬʫʥʢʮʠʠ ʠʣʠ ʙʠʟʥʠʩ 

ʝʜʠʥʠʮʠ, 

 Data Mart ʛʠ ʜʦʙʠʚʘ ʩʚʦʠʪʝ ʧʦʜʘʪʦʮʠ ʦʜ ʨʝʣʘʪʠʚʥʦ ʩʪʘʙʠʣʝʥ, ʯʠʩʪ ʠ 

ʠʥʪʝʛʨʠʨʘʥ ʠʟʚʦʨ ʥʘ ʧʦʜʘʪʦʮʠ-ʦʨʛʘʥʠʟʘʮʠʩʢʠʦʪ Data Warehouse, 

 Data Mart ʝ ʩʝʪ ʥʘ ʪʘʙʝʣʠ, ʜʠʟʘʿʥʠʨʘʥʠ ʟʘ ʜʠʨʝʢʪʝʥ ʧʨʠʩʪʘʧ ʥʘ 

ʢʦʨʠʩʥʠʮʠʪʝ ʢʦʠ ʠʤʘʘʪ ʧʦʪʨʝʙʘ ʟʘ ʘʥʘʣʠʟʘ ʥʘ ʧʦʜʘʪʦʮʠʪʝ, ʥʘʩʧʨʦʪʠ 

ʩʝʪʦʪ ʦʜ ʧʨʝʜʝʬʠʥʠʨʘʥʠ ʧʘʨʘʤʝʪʨʠ, 

 ʪʦʘ ʝ ʩʝʪ ʥʘ ʪʘʙʝʣʠ ʰʪʦ ʝ ʜʠʟʘʿʥʠʨʘʥ ʟʘ ʘʛʨʝʛʘʮʠʿʘ, ʠ 

 ʢʦʥʝʯʥʦ, Data Mart ʥʝ ʧʨʝʪʩʪʘʚʫʚʘ ʪʠʧʠʯʝʥ ʠʟʚʦʨ ʥʘ ʧʦʜʘʪʦʮʠ ʟʘ 

ʪʨʘʜʠʮʠʦʥʘʣʥʘ ʩʪʘʪʠʩʪʠʯʢʘ ʘʥʘʣʠʟʘ ʠʣʠ Data Mining. 
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ʉʣʠʢʘ 14. ʇʦʟʠʮʠʿʘʪʘ ʥʘ Data Mart ʚʦ ʦʨʛʘʥʠʟʘʮʠʿʘʪʘ 

 

 ʇʦʜʘʪʦʯʥʠʦʪ ʜʝʣ ʦʜ ʩʢʣʘʜʠʰʪʝʪʦ ʥʘ ʧʦʜʘʪʦʮʠ, ʢʘʢʦ ʢʦʤʧʦʥʝʥʪʠ, ʛʠ ʩʦʜʨʞʠ 

ʦʩʥʦʚʥʠʪʝ ʧʦʜʘʪʦʮʠ, ʘʛʨʝʛʠʨʘʥʠʪʝ ʧʦʜʘʪʦʮʠ  ʠ ʤʝʪʘ ʧʦʜʘʪʦʮʠʪʝ36. ʆʩʥʦʚʥʠʪʝ 

ʧʦʜʘʪʦʮʠ ʜʦʘʺʘʘʪ ʦʜ ʪʨʘʥʩʘʢʮʠʩʢʠʪʝ ʙʘʟʠ ʥʘ ʧʦʜʘʪʦʮʠ ʠ ʪʠʝ ʩʝ ʠʩʪʦʨʠʩʢʠ, ʩʫʨʦʚʠ, 

ʥʝʦʙʨʘʙʦʪʝʥʠ ʧʦʜʘʪʦʮʠ. ɸʛʨʝʛʠʨʘʥʠʪʝ ʧʦʜʘʪʦʮʠ ʩʝ ʥʘ ʝʜʥʦ ʧʦʚʠʩʦʢʦ ʥʠʚʦ ʠ, ʢʘʢʦ 

ʰʪʦ ʩʘʤʦʪʦ ʠʤʝ ʢʘʞʫʚʘ, ʪʠʝ ʩʝ ʜʦʙʠʚʘʘʪ ʩʦ ʘʛʨʝʛʠʨʘˁʝ ʥʘ ʦʩʥʦʚʥʠʪʝ ʧʦʜʘʪʦʮʠ ʚʨʟ 

ʦʩʥʦʚʘ ʥʘ ʤʝʪʦʜʠʪʝ ʟʘ ʧʨʦʥʘʿʜʫʚʘˁʝ ʧʦʜʘʪʦʮʠ ʩʦ ʢʦʠʰʪʦ ʩʝ ʠʟʥʘʿʜʫʚʘʘʪ ʨʘʟʣʠʯʥʠ 

ʪʠʧʦʚʠ ʧʦʜʘʪʦʮʠ. ʄʝʪʘ ʧʦʜʘʪʦʮʠʪʝ, ʧʘʢ, ʩʝ ʧʦʜʘʪʦʮʠ ʰʪʦ ʫʢʘʞʫʚʘʘʪ ʥʘ ʜʨʫʛʠʪʝ 

ʧʦʜʘʪʦʮʠ. ɹʝʟ ʤʝʪʘ ʧʦʜʘʪʦʮʠʪʝ ʥʝ ʙʠ ʙʠʣʦ ʤʦʞʥʦ ʢʦʨʠʩʥʠʢʦʪ ʜʘ ʢʦʤʫʥʠʮʠʨʘ ʩʦ 

ʧʦʜʘʪʦʮʠʪʝ ʦʜ ʩʢʣʘʜʠʰʪʝʪʦ, ʙʠʜʝʿ˃ʠ ʥʝʤʘ ʜʘ ʟʥʘʝ ʢʦʣʢʫ ʪʠʝ ʩʝ ʩʪʘʨʠ, ʢʘʢʦ ʪʘʙʝʣʠʪʝ 

ʩʝ ʩʪʨʫʢʪʫʠʨʘʥʠ, ʢʦʿʘ ʝ ʪʦʯʥʘʪʘ ʜʝʬʠʥʠʮʠʿʘ ʥʘ ʦʧʨʝʜʝʣʝʥ ʧʦʜʘʪʦʢ ʠʣʠ ʢʘʜʝ 

ʧʦʜʘʪʦʮʠʪʝ ʩʝ ʿʘʚʠʣʝ. 

 

3.2 ɸʨʭʠʪʝʢʪʫʨa ʥʘ Data Warehouse 

Data Warehouse ʘʨʭʠʪʝʢʪʫʨʘʪʘ ʝ ʤʝʪʦʜ ʧʨʝʢʫ ʢʦʿʰʪʦ ʤʦʞʘʪ ʜʘ ʙʠʜʘʪ 

ʧʨʝʟʝʥʪʠʨʘʥʠ ʮʝʣʦʢʫʧʥʘʪʘ ʩʪʨʫʢʪʫʨʘ ʧʦʜʘʪʦʮʠ, ʢʦʤʫʥʠʢʘʮʠʿʘʪʘ, 

                                                 
36 Singh, S., Interactive Data Warehousing, Prentice Hall, 2000 
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ʧʨʦʮʝʩʠʨʘˁʝʪʘ ʠ ʧʨʝʟʝʥʪʘʮʠʿʘʪʘ ʥʘ ʢʨʘʿʥʠʪʝ ʢʦʨʠʩʥʠʮʠ ʚʥʘʪʨʝ ʚʦ ʢʦʤʧʘʥʠʿʘʪʘ37. 

ʅʘ ʩʣʠʢʘ 15 ʩʝ ʧʨʝʪʩʪʘʚʝʥʠ ʨʘʟʣʠʯʥʠʪʝ ʤʝʺʫʩʝʙʥʦ ʧʦʚʨʟʘʥʠ ʝʣʝʤʝʥʪʠ  ʰʪʦ ʿʘ 

ʩʦʯʠʥʫʚʘʘʪ ʩʪʨʫʢʪʫʨʘʪʘ ʥʘ Data Warehouse. 

 

ʉʣʠʢʘ 15. ʉʪʨʫʢʪʫʨʘ ʥʘ Data Warehouse 

 

ʆʧʝʨʘʪʠʚʝʥ ʠ ʥʘʜʚʦʨʝʰʝʥ ʩʣʦʿ ʥʘ ʙʘʟʘʪʘ ʥʘ ʧʦʜʘʪʦʮʠ 

 ʆʚʦʿ ʩʣʦʿ ʛʦ ʧʨʝʪʩʪʘʚʫʚʘ ʠʟʚʦʨʦʪ ʥʘ ʧʦʜʘʪʦʮʠ ʟʘ Data Warehouse. ʇʦʪʦʯʥʦ 

ʦʚʦʿ ʩʣʦʿ ʛʠ ʦʧʬʘ˃ʘ ʥʘʿʥʘʧʨʝʜ ʩʠʩʪʝʤʠʪʝ ʟʘ ʧʨʦʮʝʩʠʨʘˁʝ ʥʘ ʦʧʝʨʘʪʠʚʥʠʪʝ 

ʪʨʘʥʩʘʢʮʠʠ ʠ ʥʘʜʚʦʨʝʰʥʠʪʝ ʩʝʢʫʥʜʘʨʥʠ ʙʘʟʠ ʥʘ ʧʦʜʘʪʦʮʠ. ʎʝʣʪʘ ʥʘ Data 

Warehouse ʝ ʜʘ ʛʠ ʦʩʣʦʙʦʜʠ ʠʥʬʦʨʤʘʮʠʠʪʝ ʟʘʢʣʫʯʝʥʠ ʚʦ ʦʧʝʨʘʪʠʚʥʠʪʝ ʙʘʟʠ ʥʘ 

ʧʦʜʘʪoʮʠ ʠ ʜʘ ʛʠ ʠʩʢʦʤʙʠʥʠʨʘ ʩʦ ʠʥʬʦʨʤʘʮʠʠʪʝ ʦʜ ʜʨʫʛʠʪʝ ʥʘʜʚʦʨʝʰʥʠ ʠʟʚʦʨʠ. 

ʂʘʢʦ ʜʦʧʦʣʥʠʪʝʣʥʘ ʮʝʣ ʥʘ Data Warehouse ʝ ʜʘ ʠʤʘ ʤʠʥʠʤʘʣʥʦ ʚʣʠʿʘʥʠʝ ʚʨʟ 

ʧʝʨʬʦʨʤʘʥʩʠʪʝ ʠ ʦʧʝʨʘʮʠʠʪʝ ʥʘ ʩʠʩʪʝʤʠʪʝ ʰʪʦ ʩʝ ʥʘʦʺʘʘʪ ʚʦ ʦʚʦʿ ʩʣʦʿ. ɻʦʣʝʤʠʪʝ 

                                                 
37George M. Marakas, Modern Data Warehouising, mining and visualisation, Upper Saddle River, New 

Jersey, 2003, str. 51 
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ʦʨʛʘʥʠʟʘʮʠʠ ʜʦʧʦʣʥʠʪʝʣʥʦ ʜʦʙʠʚʘʘʪ ʠʥʬʦʨʤʘʮʠʠ ʦʜ ʥʘʜʚʦʨʝʰʥʠʪʝ ʙʘʟʠ ʥʘ 

ʧʦʜʘʪʦʮʠ. ʃʝʩʥʘʪʘ ʧʨʠʩʪʘʧʥʦʩʪ ʜʦ web ʩʪʨʘʥʠʮʠʪʝ ʠ ʠʥʪʝʨʥʝʪʦʪ ʛʦ ʧʨʘʚʘʪ ʣʝʩʥʦ ʠ 

ʝʢʦʥʦʤʠʯʥʦ ʠʥʢʦʨʧʦʨʠʨʘˁʝʪʦ ʥʘ ʚʘʢʚʠʪʝ ʧʦʜʘʪʦʮʠ ʚʦ Data Warehous ʥʘ 

ʢʦʤʧʘʥʠʿʘʪʘ. 

 

ʉʣʦʿ ʟʘ ʧʨʠʩʪʘʧ ʜʦ ʠʥʬʦʨʤʘʮʠʠʪʝ 

ʂʨʘʿʥʠʪʝ ʢʦʨʠʩʥʠʮʠ ʠʤʘʘʪ ʢʦʥʪʘʢʪ ʜʠʨʝʢʪʥʦ ʩʦ ʩʣʦʿʦʪ ʟʘ ʧʨʠʩʪʘʧ ʜʦ 

ʠʥʬʦʨʤʘʮʠʠʪʝ. ɺʦʦʙʠʯʘʝʥʦ, ʦʚʦʿ ʩʣʦʿ ʝ ʧʨʝʪʩʪʘʚʝʥ ʩʦ ʘʣʘʪʢʠʪʝ ʰʪʦ ʢʨʘʿʥʠʪʝ 

ʢʦʨʠʩʥʠʮʠ ʩʝʢʦʿʜʥʝʚʥʦ ʛʠ ʢʦʨʠʩʪʘʪ ʟʘ ʠʟʜʚʦʿʫʚʘˁʝ ʠ ʘʥʘʣʠʟʘ ʥʘ ʧʦʜʘʪʦʮʠʪʝ 

ʢʦʠhʪʦ ʩʝ ʥʘʦʺʘʘʪ ʚʥʘʪʨʝ ʚʦ Data Warehouse. ʆʚʦʿ ʩʣʦʿ ʩʝ ʟʘʩʥʦʚʘ ʥʘ ʭʘʨʜʚʝʨʦʪ ʠ 

ʩʦʬʪʚʝʨʦʪ ʰʪʦ ʝ ʚʢʣʫʯʝʥ ʟʘ ʧʝʯʘʪʝˁʝ ʥʘ ʪʘʙʝʣʠʪʝ, ʠʟʚʝʰʪʘʠʪʝ ʠ ʛʨʘʬʠʢʦʥʠʪʝ ʟʘ 

ʘʥʘʣʠʟʘ ʠ ʧʨʝʟʝʥʪʘʮʠʿʘ. ʅʘ ʦʚʦʿ ʩʣʦʿ DSS ʛʠ ʢʦʨʠʩʪʘʪ ʧʦʜʘʪʦʮʠʪʝ ʦʜ Data 

Warehouse ʟʘ ʧʦʜʜʨʰʢʘ ʥʘ ʨʘʟʣʠʯʥʠʪʝ ʪʠʧʦʚʠ ʠ ʢʘʪʝʛʦʨʠʠ ʧʨʠ ʜʦʥʝʩʫʚʘˁʝʪʦ ʥʘ 

ʦʜʣʫʢʠʪʝ ʚʥʘʪʨʝ ʚʦ ʦʨʛʘʥʠʟʘʮʠʿʘʪʘ. 

 

ʉʣʦʿ ʟʘ ʧʨʠʩʪʘʧ ʜʦ ʧʦʜʘʪʦʮʠʪʝ 

ʂʘʢʦ ʰʪʦ ʤʦʞʝ ʜʘ ʩʝ ʟʘʙʝʣʝʞʠ ʦʜ ʩʣʠʢʘʪʘ, ʩʣʦʿʦʪ ʟʘ ʧʨʠʩʪʘʧ ʜʦ ʧʦʜʘʪʦʮʠʪʝ 

ʩʣʫʞʠ ʢʘʢʦ ʥʝʢʦʿ ʚʠʜ ʠʥʪʝʨʬʝʿʩ ʠʣʠ ʠʥʪʝʨʤʝʜʠʿʘʪʦʨ ʧʦʤʝʺʫ ʦʧʝʨʘʪʠʚʥʠʦʪ ʠ 

ʠʥʬʦʨʤʘʮʠʩʢʠʦʪ ʩʣʦʿ ʠ ʩʘʤʠʦʪ Data Warehouse. ʆʚʦʿ ʩʣʦʿ ʩʝ ʧʨʦʪʝʛʘ ʥʘʜ ʩʠʪʝ 

ʨʘʟʣʠʯʥʠ ʙʘʟʠ ʥʘ ʧʦʜʘʪʦʮʠ ʰʪʦ ʩʝ ʩʦʜʨʞʘʥʠ ʚʥʘʪʨʝ ʚʦ Data Warehouse ʠ ʛʦ 

ʦʣʝʩʥʫʚʘ ʟʘʝʜʥʠʯʢʠʦʪ ʧʨʠʩʪʘʧ ʦʜ ʩʪʨʘʥʘ ʥʘ ʢʨʘʿʥʠʪʝ ʢʦʨʠʩʥʠʮʠ. ʊʘʢʘ, ʦʚʦʿ ʩʣʦʿ ʥʝ 

ʛʠ ʨʘʟʜʚʦʿʫʚʘ ʩʘʤʦ ʨʘʟʣʠʯʥʠʪʝ ʙʘʟʠ ʥʘ ʧʦʜʘʪʦʮʠ  ʦʜ ʩʠʩʪʝʤʩʢʠʪʝ ʬʘʿʣʦʚʠ, ʪʫʢʫ ʛʠ 

ʦʜʜʝʣʫʚʘ ʠ ʤʥʦʰʪʚʦʪʦ ʨʘʙʦʪʥʠ ʦʜ ʤʨʝʞʥʠʪʝ ʧʨʦʪʦʢʦʣʠ. ʋʩʧʝʰʥʦ ʜʠʟʘʿʥʠʨʘʥʠʦʪ 

Data Warehouse ʠʤ ʦʙʝʟʙʝʜʫʚʘ ʥʘ ʢʨʘʿʥʠʪʝ ʢʦʨʠʩʥʠʮʠ ʫʥʠʚʝʨʟʘʣʝʥ ʧʨʠʩʪʘʧ ʜʦ 

ʧʦʜʘʪʦʮʠʪʝ , ʧʘ ʪʝʦʨʝʪʩʢʠ, ʢʨʘʿʥʠʪʝ ʢʦʨʠʩʥʠʮʠ ʪʨʝʙʘ ʜʘ ʠʤʘʘʪ ʤʦʞʥʦʩʪ ʜʘ 

ʧʨʠʩʪʘʧʘʪ ʜʦ ʥʝʢʦʠ ʠʣʠ ʜʦ ʩʠʪʝ ʧʦʜʘʪʦʮʠ ʥʘ ʢʦʤʧʘʥʠʿʘʪʘ ʰʪʦ ʠʤ ʩʝ ʧʦʪʨʝʙʥʠ ʟʘ 

ʠʟʚʨʰʫʚʘˁʝ ʥʘ ʥʠʚʥʘʪʘ ʨʘʙʦʪʘ, ʙʝʟ ʦʛʣʝʜ ʥʘ ʣʦʢʘʮʠʿʘʪʘ ʠʣʠ ʘʣʘʪʢʠʪʝ ʟʘ ʧʨʠʩʪʘʧ ʜʦ 

ʙʘʨʘʥʠʪʝ ʧʦʜʘʪʦʮʠʪʝ. ʋʣʦʛʘʪʘ ʥʘ ʦʚʦʿ ʩʣʦʿ ʝ ʜʘ ʛʦ ʦʚʦʟʤʦʞʠ ʪʘʢʚʠʦʪ ʧʨʠʩʪʘʧ. 
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Metadata ʩʣʦʿ 

ɿʘ ʜʘ ʩʝ ʦʙʝʟʙʝʜʠ ʫʥʠʚʝʨʟʘʣʝʥ ʧʨʠʩʪʘʧ ʜʦ ʧʦʜʘʪʦʮʠʪʝ ʘʧʩʦʣʫʪʥʦ ʝ ʧʦʪʨʝʙʥʦ  

ʜʘ ʩʝ ʬʦʨʤʠʨʘ ʥʝʢʦʿ ʚʠʜ ʧʦʜʘʪʦʯʝʥ ʜʠʨʝʢʪʦʨʠʫʤ ʠʣʠ ʩʢʣʘʜʠʰʪʝ ʥʘ Metadata 

ʠʥʬʦʨʤʘʮʠʠ. Metadata, ʚʩʫʰʥʦʩʪ, ʧʨʝʪʩʪʘʚʫʚʘʘʪ ʧʦʜʘʪʦʮʠ ʟʘ ʪʦʘ ʢʘʢʦ ʠ ʢʘʜʝ ʩʝ 

ʩʤʝʩʪʝʥʠ ʧʦʜʘʪʦʮʠʪʝ ʚʥʘʪʨʝ ʚʦ Data Warehouse. ʇʦʜʘʪʦʮʠʪʝ ʚʦ ʩʢʣʘʜʠʰʪʝʪʦ ʤʦʞʘʪ 

ʜʘ ʙʠʜʘʪ ʨʘʟʣʠʯʥʦ ʦʨʛʘʥʠʟʠʨʘʥʠ, ʚʦ ʟʘʚʠʩʥʦʩʪ ʦʜ ʤʝʪʦʜʦʣʦʛʠʿʘʪʘ ʰʪʦ ʩʝ ʢʦʨʠʩʪʠ, 

ʥʦ ʚʦ ʩʝʢʦʿ ʩʣʫʯʘʿ ʩʝʢʦʿʘ ʪʘʙʝʣʘ ʩʦ ʧʦʜʘʪʦʮʠ ʚʦ ʦʧʨʝʜʝʣʝʥ ʚʨʝʤʝʥʩʢʠ ʧʝʨʠʦʜ ʦʜ 

ʦʜʜʝʣʥʘ ʣʦʢʘʮʠʿʘ ʩʝ ʚʯʠʪʫʚʘ, ʜʦʞʠʚʫʚʘ ʥʝʢʘʢʚʘ ʪʨʘʥʩʬʦʨʤʘʮʠʿʘ, ʩʝ ʢʦʤʙʠʥʠʨʘ ʩʦ 

ʥʝʢʦʠ ʜʨʫʛʠ ʪʘʙʝʣʠ ʟʘ, ʥʘ ʢʨʘʿʦʪ, ʜʘ ʩʝ ʜʦʙʠʝ ʦʧʪʠʤʠʟʠʨʘʥʘ ʪʘʙʝʣʘ ʟʘ ʠʟʨʘʙʦʪʢʘ ʥʘ 

ʤʫʣʪʠʜʠʤʝʥʟʠʦʥʘʣʥʘʪʘ ʢʦʮʢʘ ʠ ʟʘ ʜʦʙʠʚʘˁʝ ʠʟʚʝʰʪʘʠ. ʉʠʪʝ ʧʦʜʘʪʦʮʠ ʟʘ ʪʦʿ 

ʧʨʦʮʝʩ, ʢʘʢʦ ʠ ʪʨʘʥʩʬʦʨʤʘʮʠʠʪʝ, ʦʜʥʦʩʥʦ ʧʦʜʘʪʦʮʠʪʝ ʰʪʦ ʩʝ ʨʝʟʫʣʪʘʪ ʥʘ ʪʦʿ 

ʧʨʦʮʝʩ ʩʝ ʥʘʨʝʢʫʚʘʘʪ ʤʝʪʘʧʦʜʘʪʦʮʠ ʠ ʿʘ ʜʝʬʠʥʠʨʘʘʪ ʩʪʨʫʢʪʫʨʘʪʘ ʠ ʩʦʜʨʞʠʥʘʪʘ ʥʘ 

Data Warehouse. ʄʝʪʘʧʦʜʘʪʦʮʠʪʝ ʛʠ ʩʦʯʠʥʫʚʘʘʪ ʜʦʢʫʤʝʥʪʠʨʘʥʠ ʜʝʬʠʥʠʮʠʠ ʟʘ 

ʠʟʚʦʨʠʪʝ ʥʘ ʧʦʜʘʪʦʮʠ, ʨʝʣʘʮʠʠʪʝ ʤʝʺʫ OLAP ʧʦʜʘʪʦʮʠʪʝ, OLAP ʩʪʨʫʢʪʫʨʠʪʝ (ʢʘʢʦ 

ʰʪʦ ʩʝ: ʜʠʤʝʥʟʠʠ, ʭʠʝʨʘʨʭʠʠ, ʤʝʪʦʜʠ ʟʘ ʢʘʣʢʫʣʠʨʘˁʝ ʩʦ ʧʦʜʘʪʦʮʠʪʝ) 

ʧʨʝʜʝʬʠʥʠʨʘʥʠʪʝ OLAP ʘʧʣʠʢʘʮʠʩʢʠ ʰʘʙʣʦʥʠ. ʀʩʪʦ ʪʘʢʘ, ʚʦ ʤʝʪʘʧʦʜʘʪʦʮʠ ʩʧʘʺʘʘʪ 

ʠ ʜʝʬʠʥʠʮʠʠʪʝ ʟʘ ʚʣʝʟʥʠʪʝ ʪʘʙʝʣʠ ʦʜ ʨʘʟʣʠʯʥʠʪʝ ʪʨʘʥʩʘʢʮʠʩʢʠ ʩʠʩʪʝʤʠ. ʊʘʢʚʠʪʝ 

ʜʝʬʠʥʠʮʠʠ ʯʝʩʪʦʧʘʪʠ ʤʦʞʘʪ ʜʘ ʙʠʜʘʪ ʤʥʦʛʫ ʢʦʨʠʩʥʠ, ʙʠʜʝʿ˃ʠ ʦʚʦʟʤʦʞʫʚʘʘʪ ʣʝʩʥʦ 

ʩʥʘʦʺʘˁʝ ʚʦ ʛʦʣʝʤʘʪʘ ʢʦʣʠʯʠʥʘ ʪʘʙʝʣʠ, ʠ ʥʘ ʪʦʿ ʥʘʯʠʥ, ʜʦʙʠʚʘˁʝ ʢʚʘʣʠʪʝʪʥʠ 

ʨʝʟʫʣʪʘʪʠ. ʇʨʠʤʝʨʦʪ ʟʘ Metadata ʚʢʣʫʯʫʚʘ ʜʠʨʝʢʪʦʨʠʫʤ  ʟʘ ʪʦʘ ʢʘʜʝ ʧʦʜʘʪʦʮʠʪʝ ʩʝ 

ʩʢʣʘʜʠʨʘʥʠ, ʧʨʘʚʠʣʘʪʘ ʟʘ ʩʫʤʠʨʘˁʝ ʠ ʧʨʝʯʠʩʪʫʚʘˁʝ ʥʘ ʧʦʜʘʪʦʮʠʪʝ ʠʣʠ ʤʦʞʥʠʪʝ 

ʟʘʧʠʩʠ ʟʘ ʦʧʝʨʘʪʠʚʥʠʪʝ ʠʟʚʦʨʠ ʥʘ ʧʦʜʘʪʦʮʠ. 

 

ʉʣʦʿ ʟʘ ʫʧʨʘʚʫʚʘˁʝ ʩʦ ʧʨʦʮʝʩʠʪʝ 

ʉʣʦʿʦʪ ʟʘ ʫʧʨʘʚʫʚʘˁʝ ʩʦ ʧʨʦʮʝʩʠʪʝ ʝ ʬʦʢʫʩʠʨʘʥ ʥʘ ʨʘʩʧʦʨʝʜʫʚʘˁʝ ʥʘ 

ʨʘʟʣʠʯʥʠʪʝ ʟʘʜʘʯʠ ʰʪʦ ʤʦʨʘʘʪ ʜʘ ʙʠʜʘʪ ʠʟʚʨʰʝʥʠ ʟʘ ʜʘ ʩʝ ʠʟʛʨʘʜʠ ʠ ʫʧʨʘʚʫʚʘ ʩʦ 

Data Warehouse. ʆʚʦʿ ʩʣʦʿ, ʠʩʪʦ ʪʘʢʘ, ʤʦʞʝ ʜʘ ʩʣʫʞʠ ʢʘʢʦ ʢʦʥʪʨʦʣʘ ʥʘ ʨʘʙʦʪʠʪʝ ʦʜ 

ʧʦʛʦʣʝʤʘ ʚʘʞʥʦʩʪ ʰʪʦ ʤʦʨʘ ʜʘ ʙʠʜʘʪ ʠʟʚʨʰʝʥʠ ʟʘ ʜʘ ʩʝ ʦʙʝʟʙʝʜʠ ʘʞʫʨʥʦʩʪʘ ʥʘ Data 

Warehouse. ʈʘʙʦʪʠʪʝ, ʢʘʢʦ ʥʘ ʧʨʠʤʝʨ, ʧʝʨʠʦʜʠʯʥʦ download-ʠʨʘˁʝ(ʩʠʤʥʫʚʘˁʝ) ʦʜ 

ʜʝʬʠʥʠʨʘʥʠʪʝ ʦʧʝʨʘʪʠʚʥʠ ʠʟʚʦʨʠ ʥʘ ʧʦʜʘʪʦʮʠ, ʨʘʩʧʦʨʝʜʫʚʘˁʝʪʦ ʥʘ ʩʫʤʠʨʘʥʠʪʝ ʠ 

ʦʧʝʨʘʪʠʚʥʠ ʧʦʜʘʪʦʮʠ, ʧʨʠʩʪʘʧʦʪ ʠ download- ʠʨʘˁʝʪʦ ʦʜ ʥʘʜʚʦʨʝʰʥʠʪʝ ʠʟʚʦʨʠ ʥʘ 
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ʧʦʜʘʪʦʮʠ, ʦʜʥʦʩʥʦ ʘʞʫʨʠʨʘˁʝʪʦ ʥʘ Metadata ʩʝ ʪʠʧʠʯʥʠ ʟʘ ʦʚʦʿ ʩʣʦʿ ʥʘ Data 

Warehouse. 

 

ʉʣʦʿ ʟʘ ʧʨʦʪʝʢ ʥʘ ʠʥʬʦʨʤʘʮʠʠ ʧʦʤʝʺʫ ʘʧʣʠʢʘʮʠʠʪʝ 

ʆʚʦʿ ʩʣʦʿ, ʧʘʢ, ʠʤʘ ʟʘʜʘʯʘ ʜʘ ʛʠ ʪʨʘʥʩʬʝʨʠʨʘ ʠʥʬʦʨʤʘʮʠʠʪʝ ʥʠʟ 

ʢʦʤʧʿʫʪʝʨʩʢʘʪʘ ʤʨʝʞʘ. ʀʤʝʥʦ ʦʚʦʿ ʩʣʦʿ ʫʰʪʝ ʝ ʧʦʟʥʘʪ ʢʘʢʦ midleware. ɺʘʢʚʠʦʪ ʩʣʦʿ, 

ʥʘ ʧʨʠʤʝʨ, ʤʦʞʝ ʜʘ ʙʠʜʝ ʢʦʨʠʩʪʝʥ ʟʘ ʜʘ ʩʝ ʦʜʜʝʣʘʪ ʘʧʣʠʢʘʮʠʠʪʝ (ʦʧʝʨʘʮʠʩʢʠ ʠʣʠ 

ʠʥʬʦʨʤʘʮʠʩʢʠ) ʦʜ ʪʦʯʥʠʦʪ ʬʦʨʤʘʪ ʥʘ ʧʦʜʘʪʦʮʠʪʝ ʦʜ ʜʚʘʪʘ ʢʨʘʝʚʠ. ʆʚʦʿ ʩʣʦʿ, ʠʩʪʦ 

ʪʘʢʘ, ʤʦʞʝ ʜʘ ʙʠʜʝ ʢʦʨʠʩʪʝʥ ʟʘ ʧʨʠʙʠʨʘˁʝ ʥʘ ʪʨʘʥʩʘʢʮʠʠʪʝ ʠʣʠ ʧʦʨʘʢʠʪʝ ʠ ʥʠʚʥʘ  

ʠʩʧʦʨʘʢʘ ʜʦ ʦʧʨʝʜʝʣʝʥʘ ʣʦʢʘʮʠʿʘ ʚʦ ʦʧʨʝʜʝʣʝʥʦ ʚʨʝʤʝ. ɺʦ ʪʘʘ ʩʤʠʩʣʘ, ʩʣʦʿʦʪ ʟʘ 

ʧʨʦʪʝʢ ʥʘ ʠʥʬʦʨʤʘʮʠʠʪʝ ʤʝʺʫ ʘʧʣʠʢʘʮʠʠʪʝ ʤʦʞʝ ʜʘ ʙʠʜʝ ʨʘʟʛʣʝʜʫʚʘʥ ʢʘʢʦ 

ʪʨʘʥʩʧʦʨʪʝʥ ʩʠʩʪʝʤ ʰʪʦ ʛʦ ʧʦʜʜʨʞʫʚʘ Data Warehouse. 

 

ʌʠʟʠʯʢʠ ʩʣʦʿ ʥʘ Data Warehouse 

ʌʠʟʠʯʢʠ ʩʣʦʿ ʝ ʦʥʦʿ ʩʣʦʿ ʢʘʜʝ ʰʪʦ ʘʢʪʫʝʣʥʠʪʝ ʧʦʜʘʪʦʮʠ ʩʝ ʢʦʨʠʩʪʘʪ ʟʘ 

ʧʦʜʜʨʰʢʘ ʚʦ ʦʜʣʫʯʫʚʘˁʝʪʦ ʚʦ ʮʝʣʘʪʘ ʦʨʛʘʥʠʟʘʮʠʿʘ. ɺʦ ʥʝʢʦʠ ʩʣʫʯʘʠ ʩʝ ʤʠʩʣʠ ʜʝʢʘ 

Data Warehouse ʝ ʣʦʛʠʯʢʠ ʠ ʚʠʨʪʫʝʣʝʥ ʧʦʛʣʝʜ ʥʘ ʧʦʜʘʪʦʮʠʪʝ ʙʠʜʝʿ˃ʠ ʧʦʥʝʢʦʛʘʰ 

Data Warehouse ʚʩʫʰʥʦʩʪ, ʠ ʥʝ ʛʠ ʩʢʣʘʜʠʨʘ ʧʦʜʘʪʦʮʠʪʝ ʜʦ ʢʦʠʰʪʦ ʩʝ ʧʨʠʩʪʘʧʫʚʘ 

ʧʨʝʢʫ ʥʝʛʦ. 

 

ʉʣʦʿ ʟʘ ʢʦʥʩʦʣʠʜʠʨʘˁʝ ʥʘ ʧʦʜʘʪʦʮʠʪʝ 

ʆʚʦʿ ʩʣʦʿ ʧʨʝʪʩʪʘʚʫʚʘ ʢʨʘʿʥʘ ʢʦʤʧʦʥʝʥʪʘ ʥʘ Data Warehouse. ɺʧʨʦʯʝʤ ʦʚʦʿ 

ʩʣʦʿ ʛʠ ʚʢʣʫʯʫʚʘ ʩʠʪʝ ʧʨʦʮʝʩʠ ʰʪʦ ʩʝ ʧʦʪʨʝʙʥʠ ʟʘ ʩʝʣʝʢʪʠʨʘˁʝ, ʝʜʠʪʠʨʘˁʝ, 

ʩʫʤʠʨʘˁʝ, ʢʦʤʙʠʥʠʨʘˁʝ ʠ ʚʯʠʪʫʚʘˁʝ ʥʘ Data Warehouse ʠ ʧʦʜʘʪʦʮʠʪʝ ʟʘ ʧʨʠʩʪʘʧ 

ʥʘ ʠʥʬʦʨʤʘʮʠʠʪʝ ʦʜ ʦʧʝʨʘʮʠʩʢʠʪʝ ʠ ʥʘʜʚʦʨʝʰʥʠʪʝ ʙʘʟʠ ʥʘ ʧʦʜʘʪʦʮʠ. ɺʘʢʚʦʪʦ 

ʢʦʥʩʦʣʦʜʠʨʘˁʝ ʚʢʣʫʯʫʚʘ ʢʦʤʧʣʝʢʩʥʦ ʧʨʦʛʨʘʤʠʨʘˁʝ, ʥʦ ʩʝ ʧʦʯʝʩʪʦ ʥʘ ʧʘʟʘʨʦʪ ʩʝ 

ʥʫʜʘʪ ʘʣʘʪʢʠ ʰʪʦ ʠʤʘʘʪ ʟʘ ʮʝʣ ʜʘ ʿʘ ʨʝʜʫʮʠʨʘʘʪ ʩʣʦʞʝʥʦʩʪʘ ʰʪʦ ʛʠ ʧʨʠʜʨʫʞʫʚʘ 

ʦʚʠʝ ʧʨʦʮʝʩʠ. 
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ʂʘʢʦ ʦʩʥʦʚʥʠ ʘʨʭʠʪʝʢʪʫʨʠ ʥʘ Data Warehouse ʤʦʞʘʪ ʜʘ ʩʝ ʥʘʙʨʦʿʘʪ 

ʩʣʝʜʥʠʚʝ38: 

 ʚʠʨʪʫʝʣʥʘ Data Warehouse-ʘʨʭʠʪʝʢʪʫʨʘ ʰʪʦ ʠʤ ʜʦʟʚʦʣʫʚʘ ʥʘ ʢʨʘʿʥʠʪʝ 

ʢʦʨʠʩʥʠʮʠ ʧʨʠʩʪʘʧ ʜʦ ʦʧʝʨʘʪʠʚʥʠʪʝ ʩʢʣʘʜʠʰʪʘ ʥʘ ʧʦʜʘʪʦʮʠ, ʢʦʨʠʩʪʝʿ˃ʠ 

ʘʣʘʪʢʠ ʢʦʠʰʪʦ ʛʦ ʦʚʦʟʤʦʞʫʚʘʘʪ ʥʠʚʦʪʦ ʥʘ ʧʨʠʩʪʘʧ ʜʦ ʧʦʜʘʪʦʮʠʪʝ. ʆʚʦʿ 

ʧʨʠʩʪʘʧ ʪʨʝʙʘ ʜʘ ʧʦʥʫʜʠ ʠʜʝʘʣʥʘ ʢʦʤʙʠʥʘʮʠʿʘ ʩʦ ʛʦʣʝʤʘ ʬʣʝʢʩʠʙʠʣʥʦʩʪ 

ʠ ʤʠʥʠʤʘʣʥʘ ʨʝʜʫʥʜʘʥʪʥʦʩʪ ʥʘ ʧʦʜʘʪʦʮʠʪʝ. ɺʠʨʪʫʝʣʥʠʦʪ Data Warehouse 

ʯʝʩʪʦ ʥʫʜʠ ʤʦʞʥʦʩʪ ʟʘ ʥʠʩʢʘ ʧʦʯʝʪʥʘ ʮʝʥʘ ʟʘ ʦʨʛʘʥʠʟʘʮʠʠʪʝ ʢʦʠʰʪʦ 

ʩʘʢʘʘʪ ʜʘ ʧʨʦʮʝʥʘʪ ʢʦʿ ʪʠʧ ʧʦʜʘʪʦʮʠ ʠʤ ʝ ʧʦʪʨʝʙʝʥ ʥʘ ʢʨʘʿʥʠʪʝ 

ʢʦʨʠʩʥʠʮʠ; 

 ʮʝʥʪʨʘʣʠʟʠʨʘʥ Data Warehouse- ʧʨʝʪʩʪʘʚʫʚʘ ʝʜʠʥʝʯʥʘ ʬʠʟʠʯʢʘ ʙʘʟʘ ʥʘ 

ʧʦʜʘʪʦʮʠ ʰʪʦ ʛʠ ʩʦʜʨʞʠ ʩʠʪʝ ʧʦʜʘʪʦʮʠ ʟʘ ʩʧʝʮʠʬʠʯʥʠʪʝ ʬʫʥʢʮʠʦʥʘʣʥʠ 

ʧʦʜʨʘʯʿʘ, ʦʜʜʝʣʠ, ʜʠʚʠʟʠʦʥʠ ʠʣʠ ʢʦʤʧʘʥʠʿʘ.  ʆʚʦʿ ʧʨʠʩʪʘʧ, ʥʘʿʯʝʩʪʦ, ʩʝ 

ʧʨʠʤʝʥʫʚʘ ʚʦ ʩʠʪʘʮʠʠ ʢʦʛʘ ʢʦʨʠʩʥʠʮʠʪʝ ʠʤʘʘʪ ʧʦʪʨʝʙʘ ʦʜ ʚʦʦʙʠʯʘʝʥʠ 

ʧʦʜʘʪʦʮʠ ʠ ʥʘʿʛʦʣʝʤ ʙʨʦʿ ʦʜ ʢʨʘʿʥʠʪʝ ʢʦʨʠʩʥʠʮʠ ʚʝ˃ʝ ʩʝ ʧʨʠʢʣʫʯʝʥʠ ʥʘ 

ʛʣʘʚʥʠʦʪ ʢʦʤʧʿʫʪʝʨ ʠʣʠ ʤʨʝʞʘʪʘ ʥʘ ʢʦʤʧʘʥʠʿʘʪʘ. ɺʘʢʚʘʪʘ ʘʨʭʠʪʝʢʪʫʨʘ, 

ʥʘʿʯʝʩʪʦ, ʝ ʢʦʨʠʩʪʝʥʘ ʠ ʧʨʝʪʩʪʘʚʫʚʘ ʝʜʝʥ ʚʠʜ ʩʪʘʥʜʘʨʜ ʧʨʠ 

ʠʤʧʣʝʤʝʥʪʠʨʘˁʝʪʦ ʥʘ Data Warehouse; 

 ʜʠʩʪʨʠʙʫʠʨʘʥʠʦʪ Data Warehouse-ʫʢʘʞʫʚʘ ʜʝʢʘ ʢʦʤʧʦʥʝʥʪʠʪʝ ʥʘ Data 

Warehouse  ʩʝ ʜʠʩʪʨʠʙʫʠʨʘʥʠ ʥʘ ʙʨʦʿʥʠ ʨʘʟʣʠʯʥʠ ʬʠʟʠʯʢʠ ʙʘʟʠ ʥʘ 

ʧʦʜʘʪʦʮʠ. ʂʦʣʢʫ ʰʪʦ ʜʦʥʝʩʫʚʘˁʝʪʦ ʥʘ ʦʜʣʫʢʠʪʝ ʚʦ ʨʘʤʢʠʪʝ ʥʘ 

ʦʨʛʘʥʠʟʘʮʠʿʘʪʘ ʝ ʥʘ ʧʦʥʠʩʢʦ ʥʠʚʦ, ʪʦʣʢʫ ʠ ʧʦʜʘʪoʮʠʪʝ ʧʦʪʨʝʙʥʠ ʟʘ 

ʜʦʥʝʩʫʚʘˁʝ ʥʘ ʪʘʢʚʠʪʝ ʦʜʣʫʢʠ ʩʝ ʩʧʫʰʪʘʘʪ ʥʘ ʥʠʚʦ ʥʘ ʣʦʢʘʣʥʠʪʝ 

ʢʣʠʝʥʪʩʢʠ ʩʪʘʥʠʮʠ. ʇʦʩʪʘʨʠʪʝ Data Warehouse, ʥʘʿʯʝʩʪʦ, ʛʦ ʢʦʨʠʩʪʘʪ ʦʚʦʿ 

ʧʨʠʩʪʘʧ, ʙʠʜʝʿ˃ʠ ʝ ʧʦʣʝʩʥʦ ʜʘ ʩʝ ʢʨʝʠʨʘʘʪ ʥʝʢʦʣʢʫ ʧʦʤʘʣʠ ʙʘʟʠ ʥʘ 

ʧʦʜʘʪʦʮʠ, ʦʜʢʦʣʢʫ ʝʜʥʘ ʛʦʣʝʤʘ ʩʣʦʞʝʥʘ ʙʘʟʘ ʥʘ ʧʦʜʘʪʦʮʠ. 

 

 

                                                 
38R. Kimball, The Data Warehouse Toolkit:Practical Techniques for Building dimansional Data 

Warehoses, John Viley & Sons, New York, 1999 
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3.3 ʃʦʛʠʯʢʠ ʜʠʟʘʿʥ ʥʘ Data Warehouse 

ʃʦʛʠʯʢʠʦʪ ʜʠʟʘʿʥ ʧʦʚʝ˃ʝ ʝ ʢʦʥʮʫʧʪʘʣʝʥ ʠ ʘʧʩʪʨʘʢʪʝʥ, ʦʪʢʦʣʢʫ ʰʪʦ ʝ 

ʬʠʟʠʯʢʠʦʪ ʜʠʟʘʿʥ. ɺʦ ʣʦʛʠʯʢʠʦʪ ʜʠʟʘʿʥ ʩʝ ʙʘʨʘʘʪ ʣʦʛʠʯʢʠʪʝ ʚʨʩʢʠ ʠ ʦʜʥʦʩʠ ʤʝʺʫ 

ʦʙʿʝʢʪʠʪʝ. ɺʦ ʬʠʟʠʯʢʠʦʪ ʜʠʟʘʿʥ ʩʝ ʙʘʨʘ ʥʘʿʜʦʙʨʠʦʪ ʧʘʪ ʟʘ ʘʞʫʨʠʨʘˁʝ ʠ 

ʧʨʝʙʘʨʫʚʘˁʝʪʦ ʥʠʟ ʧʦʜʘʪʦʮʠʪʝ. ʆʪʪʫʢʘ ʧʦʪʨʝʙʥʦ ʝ ʦʨʠʝʥʪʠʨʘʥʦʩʪʘ ʜʘ ʙʠʜʝ ʧʦʚʝ˃ʝ 

ʢʦʥ ʦʥʠʝ ʢʦʨʠʩʥʠʮʠ ʢʦʠ ʙʘʨʘʘʪ ʘʛʨʝʛʠʨʘʥʠ ʧʦʜʘʪʦʮʠ, ʥʘʤʝʩʪʦ ʢʦʥ ʦʥʠʝ ʢʦʠ ʙʘʨʘʘʪ 

ʠʥʜʠʚʠʜʫʘʣʥʠ ʧʦʜʘʪʦʮʠ. ʇʦʥʝʢʦʛʘʰ ʢʨʘʿʥʠʪʝ ʢʦʨʠʩʥʠʮʠ ʥʝ ʟʥʘʘʪ ʜʘ ʜʝʬʠʥʠʨʘʘʪ 

ʰʪʦ ʠʤ ʝ ʧʦʪʨʝʙʥʦ, ʪʫʢʫ ʪʦʘ ʛʦ ʩʦʟʥʘʚʘʘʪ ʜʫʨʠ ʦʪʢʘʢʦ ˃ʝ ʛʦ ʚʠʜʘʪ ʨʝʰʝʥʠʝʪʦ. 

ʃʦʛʠʯʢʠʦʪ ʜʠʟʘʿʥ ʩʝ ʬʦʢʫʩʠʨʘ ʥʘ ʠʥʬʦʨʤʘʮʠʩʢʠʪʝ ʧʦʪʨʝʙʠ, ʙʝʟ ʚʣʦʞʫʚʘˁʝ ʥʝʢʦʠ 

ʧʦʩʝʙʥʠ ʥʘʧʦʨʠ ʦʢʦʣʫ ʥʝʧʦʪʨʝʙʥʠʪʝ ʜʝʪʘʣʠ. 

 ʇʨʦʮʝʩʦʪ ʥʘ ʣʦʛʠʯʢʠ ʜʠʟʘʿʥ ʚʢʣʫʯʫʚʘ ʨʘʩʧʦʨʝʜʫʚʘˁʝ ʥʘ ʧʦʜʘʪʦʮʠʪʝ ʚʦ 

ʩʝʨʠʿʘ ʥʘ ʣʦʛʠʯʢʠ ʚʨʩʢʠ, ʥʘʨʝʯʝʥʠ ʝʥʪʠʪʝʪʠ ʠ ʘʪʨʠʙʫʪʠ39. ɺʦ ʜʠʤʝʥʟʠʦʥʘʣʥʦʪʦ 

ʤʦʜʝʣʠʨʘˁʝ, ʧʘʨʘʣʝʣʥʦ ʩʦ ʙʘʨʘˁʝʪʦ ʝʥʪʠʪʝʪʠ ʠ ʚʨʩʢʠ ʤʝʺʫ ʥʠʚ, ʩʝ ʥʘʩʪʦʿʫʚʘ ʜʘ ʩʝ 

ʠʜʝʥʪʠʬʠʢʫʚʘ ʢʦʿa ʠʥʬʦʨʤʘʮʠʿʘ ʧʨʠʧʘʺʘ ʥʘ ʚʨʝʜʥʦʩʥʘʪʘ ʪʘʙʝʣʘ, ʘ ʢʦʿʘ 

ʠʥʬʦʨʤʘʮʠʿʘ ʧʨʠʧʘʺʘ ʥʘ ʧʨʠʜʨʫʞʝʥʠʪʝ ʜʠʤʝʥʟʠʦʥʘʣʥʠ ʪʘʙʝʣʠ. ʇʨʠʪʦʘ ʩʝ 

ʜʝʬʠʥʠʨʘʘʪ ʨʘʙʦʪʥʠʪʝ ʮʝʣʠʥʠ ʠʣʠ ʧʦʣʠˁʘʪʘ ʥʘ ʧʦʜʘʪʦʮʠ, ʪ.ʝ. ʩʝ ʜʝʬʠʥʠʨʘʘʪ 

ʚʨʩʢʠʪʝ ʤʝʺʫ ʥʠʚ ʠ ʠʤʠˁʘʪʘ ʥʘ ʘʪʨʠʙʫʪʠʪʝ ʟʘ ʩʝʢʦʿʘ ʨʘʙʦʪʥʘ ʮʝʣʠʥʘ. 

 ɽʣʝʤʝʥʪʠʪʝ ʰʪʦ ʧʦʤʘʛʘʘʪ ʜʘ ʩʝ ʦʧʨʝʜʝʣʠ ʰʝʤʘʪʘ ʥʘ ʩʢʣʘʜʠʰʪʝʪʦ ʥʘ 

ʧʦʜʘʪʦʮʠ  ʩʝ ʤʦʜʝʣ ʟʘ ʠʟʚʦʨʦʪ ʥʘ ʧʦʜʘʪʦʮʠ ʠ ʧʦʪʨʝʙʠʪʝ ʥʘ ʢʨʘʿʥʠʪʝ ʢʦʨʠʩʥʠʮʠ. 

ʆʩʚʝʥ ʪʦʘ, ʠʟʚʦʨʥʠʦʪ ʤʦʜʝʣ ʤʦʞʝ ʜʘ ʩʝ ʜʦʙʠʝ ʦʜ ʧʦʩʪʦʿʥʠʪʝ ʧʦʜʘʪʦʯʥʠ ʤʦʜʝʣʠ ʠ 

ʨʝʠʥʞʝʥʝʨʠʥʛʦʪ ʥʘ ʜʝʣʦʚʥʠʪʝ ʧʨʦʮʝʩʠ ʟʘ ʥʘ ʢʨʘʿʦʪ ʜʘ ʩʝ ʜʦʙʠʝ ʣʦʛʠʯʢʠʦʪ 

ʧʦʜʘʪʦʯʝʥ ʤʦʜʝʣ ʥʘ ʩʢʣʘʜʠʰʪʝʪʦ ʥʘ ʧʦʜʘʪʦʮʠ. 

 ɺʦ ʧʨʦʮʝʩʦʪ ʥʘ ʜʠʟʘʿʥʠʨʘˁʝ ʥʘ Data Warehouse ʥʘʿʚʘʞʝʥ ʝ ʨʘʟʛʦʚʦʨʦʪ ʩʦ 

ʢʨʘʿʥʠʪʝ ʢʦʨʠʩʥʠʮʠ. ɺʩʫʰʥʦʩʪ, ʧʦʩʪʦʿʘʪ ʜʚʝ ʧʨʠʯʠʥʠ ʟʘ ʪʦʿ ʨʘʟʛʦʚʦʨ: ʧʨʚʘʪʘ ʝ ʜʘ ʩʝ 

ʜʦʙʠʝ ʧʨʝʪʩʪʘʚʘ ʟʘ ʧʦʪʨʝʙʠʪʝ ʠ ʦʯʝʢʫʚʘˁʘʪʘ ʥʘ ʢʦʨʠʩʥʠʮʠʪʝ, ʘ ʠʥʪʝʨʚʿʫʪʦ ʝ ʚʘʞʝʥ 

ʜʝʣ ʟʘ ʧʨʦʝʢʪʥʠʦʪ ʪʠʤ ʰʪʦ ˃ʝ ʛʦ ʜʠʟʘʿʥʠʨʘ ʠ ʨʘʟʚʠʚʘ Data Warehouse; ʚʪʦʨʘʪʘ ʝ ʢʘʿ 

ʢʦʨʠʩʥʠʮʠʪʝ ʜʘ ʩʝ ʧʦʜʠʛʥʝ ʥʠʚʦʪʦ ʥʘ ʩʦʟʥʘʥʠʝ ʟʘ ʦʙʣʘʩʪʘ ʟʘ ʢʦʿʘʰʪʦ ʩʝ ʨʘʟʚʠʚʘ 

ʪʘʢʚʠʦʪ Data Warehouse ʠ ʝʚʝʥʪʫʘʣʥʦ ʜʘ ʩʝ ʢʦʨʝʛʠʨʘʘʪ ʥʠʚʥʠʪʝ ʦʯʝʢʫʚʘˁʘ. ʇʦ 

ʨʘʟʛʦʚʦʨʦʪ ʩʦ ʢʨʘʿʥʠʪʝ ʢʦʨʠʩʥʠʮʠ ʝ ʧʦʪʨʝʙʥʦ ʧʨʦʝʢʪʘʥʪʠʪʝ ʥʘ Data Warehouse ʜʘ 

                                                 
39 Zoran Skocir, Ivan Matasic, Boris Vrdoljak, Organizacija obrade podataka, Sveuciliste u Zagrebu, 

Fakultet elektrotehnike I Racunarstva, Zagreb, 2000, str. 55 



˛̮̓̋̑̉̃́̆̓̏ ̎́ ̮̈̎́̆̆ ̃̏ ̘́̎́̌̉̓̉̋̉̓̆ ̂́̈̉ ̎́ ̗̐̏̅́̓̏̉ ɉ$ÁÔÁ -ÉÎÉÎÇɊ ̃̏ ̗̪̔̎̋̉́̕ ̎́ 
̅̆̌̏̃̎̏̓̏ ̮̑́̂̏̓̆̆ ̎́ ̋̏̍̐́̎̉̉̓̆ 

 

53 

 

ʩʪʘʨʪʫʚʘʘʪ ʜʘ ʛʦ ʨʘʟʚʠʚʘʘʪ ʣʦʛʠʯʢʠʦʪ ʜʠʟʘʿʥ. ʄʝʺʦʪʦʘ, ʧʦʥʝʢʦʛʘʰ ʩʝ ʧʦʪʨʝʙʥʠ ʠ 

ʜʦʧʦʣʥʠʪʝʣʥʠ ʨʘʟʛʦʚʦʨʠ ʩʦ ʢʦʨʠʩʥʠʮʠʪʝ. ʀʤʝʥʦ ʧʦʪʨʝʙʥʦ ʝ ʜʘ ʩʝ ʩʦʛʣʝʜʘʘʪ ʩʠʪʝ 

ʟʥʘʯʘʿʥʠ ʬʘʢʪʠ ʦʜ ʘʩʧʝʢʪ ʥʘ ʢʦʨʠʩʥʠʢʦʪ ʠ ʜʘ ʩʝ ʠʜʝʥʪʠʬʠʢʫʚʘʘʪ ʧʨʦʮʝʩʠʪʝ ʰʪʦ ʙʠ 

ʩʝ ʦʜʚʠʚʘʣʝ ʚʦ ʪʝʢʦʪ ʥʘ ʨʘʙʦʪʘʪʘ. 

 

3.4 Primer za izgradba na Data Warehouse vo opredelen deloven sistem 

 ʇʨʠ ʠʟʛʨʘʜʙʘ ʥʘ ʤʦʜʝʣʦʪ ʟʘ Data Mining ʝ ʧʦʪʨʝʙʥʦ ʜʝ ʩʝ ʥʘʿʜʝ ʜʦʚʝʨʣʠʚ ʠ 

ʘʞʫʨʝʥ ʠʟʚʦʨ ʥʘ ʧʦʜʘʪʦʮʠ. ɻʦʣʝʤ ʜʝʣ ʦʜ ʫʩʧʝʰʥʘʪʘ ʠʟʛʨʘʜʙʘ ʥʘ ʤʦʜʝʣʦʪ ʟʘʚʠʩʠ 

ʪʦʢʤʫ ʦʜ ʪʦʘ. ʆʪʪʫʢʘ, ʚʦ ʦʚʦʿ ʜʝʣ ʦʜ ʪʨʫʜʦʪ ˃ʝ ʙʠʜʝ ʧʨʠʢʘʞʘʥ ʝʜʝʥ ʧʦʝʜʥʦʩʪʘʚʝʥ 

ʤʦʜʝʣ ʥʘ Data Warehouse ʟʘ ʧʦʪʨʝʙʠʪʝ ʥʘ ʦʧʨʝʜʝʣʝʥ ʜʝʣʦʚʝʥ ʩʠʩʪʝʤ. ʆʚʦʿ ʤʦʜʝʣ ˃ʝ 

ʧʨʝʪʩʪʘʚʫʚʘ ʩʘʤʦ ʦʩʥʦʚʘ ʟʘ ʜʘ ʩʝ ʜʦʙʠʝ ʧʦʜʦʙʘʨ ʫʚʠʜ ʚʦ ʦʚʘʘ ʧʨʦʙʣʝʤʘʪʠʢʘ. 

 ʊʨʘʥʩʘʢʮʠʩʢʠʦʪ ʩʠʩʪʝʤ ʤʦʨʘ ʜʘ ʙʠʜʝ ʨʘʟʚʠʝʥ ʪʘʢʘ ʰʪʦ ˃ʝ ʤʦʞʝ ʜʘ ʩʝ 

ʢʦʨʠʩʪʠ ʚʦ ʧʦʚʝ˃ʝʢʦʨʠʩʥʠʯʢʘ ʦʢʦʣʠʥʘ ʢʦʿʘʰʪʦ ʧʦʩʪʘʚʫʚʘ ʚʠʩʦʢʠ ʙʘʨʘˁʘ ʚʦ ʦʜʥʦʩ 

ʥʘ ʧʨʦʧʫʩʪʣʠʚʦʩʪʘ ʥʘ ʩʠʩʪʝʤʦʪ40. ʊʦʿ ʤʦʨʘ ʜʘ ʙʠʜʝ ʩʠʛʫʨʝʥ ʠ ʩʪʘʙʠʣʝʥ ʧʨʠ 

ʠʟʚʝʜʫʚʘˁʝʪʦ ʥʘ ʘʧʣʠʢʘʮʠʠʪʝ ʰʪʦ ʦʧʩʣʫʞʫʚʘʘʪ ʛʦʣʝʤ ʙʨʦʿ ʢʦʨʠʩʥʠʮʠ ʢʦʠ,  

ʠʩʪʦʚʨʝʤʝʥʦ, ʢʦʨʠʩʪʘʪ ʦʧʨʝʜʝʣʝʥʠ ʧʦʪʩʠʩʪʝʤʠ ʠ ʙʘʟʠ ʥʘ ʧʦʜʘʪʦʮʠ. ʂʦʨʠʩʥʠʢʦʪ 

ʧʨʠʩʪʘʧʫʚʘ ʥʘ ʘʧʣʠʢʘʮʠʿʘʪʘ ʧʨʝʢʫ ʢʣʠʝʥʪʩʢʠ ʪʝʨʤʠʥʘʣʠ ʥʘ ʩʝʨʚʝʨʦʪ ʥʘ ʢʦʿʰʪʦ ʩʝ 

ʥʘʦʺʘ ʘʧʣʠʢʘʮʠʿʘʪʘ ʠ ʙʘʟʘʪʘ ʥʘ ʧʦʜʘʪʦʮʠ. ʇʦʪʦʯʥʦ, ʢʦʨʠʩʥʠʢʦʪ ʧʨʠʩʪʘʧʫʚʘ ʧʨʝʢʫ 

ʩʚʦʝʪʦ ʢʦʨʠʩʥʠʯʢʦ ʠʤʝ ʠ ʣʦʟʠʥʢʘ ʩʦ ʰʪʦ ʧʨʠʩʪʘʧʫʚʘ ʜʦ ʦʧʨʝʜʝʣʝʥ ʩʝʨʚʝʨ ʠ ʤʦʞʝ 

ʜʘ ʛʠ ʢʦʨʠʩʪʠ ʥʝʛʦʚʠʪʝ ʨʝʩʫʨʩʠ ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ ʧʨʘʚʘʪʘ ʰʪʦ ʩʝ ʦʧʨʝʜʝʣʝʥʠ ʦʜ 

ʩʦʦʜʚʝʪʥʠʦʪ ʘʜʤʠʥʠʩʪʨʘʪʦʨ. ʃʦʢʘʣʥʘʪʘ ʢʣʠʝʥʪʩʢʘ ʩʪʘʥʠʮʘ ʥʝ ʪʨʝʙʘ ʜʘ ʠʤʘ ʿʘʢʠ 

ʭʘʨʜʚʝʨʩʢʠ ʧʝʨʬʦʨʤʘʥʩʠ, ʜʦʜʝʢʘ ʢʘʿ ʢʦʤʧʿʫʪʝʨ-ʩʝʨʚʝʨʦʪ ʥʝʛʦʚʠʪʝ ʪʝʭʥʠʯʢʠ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʞʘʪ ʜʘ ʙʠʜʘʪ ʨʝʰʘʚʘʯʢʠ ʚʦ ʧʦʛʣʝʜ ʥʘ ʙʨʟʠʥʘʪʘ ʠ 

ʧʨʦʧʫʩʪʣʠʚʦʩʪʘ, ʧʘ ʠ ʩʪʘʙʠʣʥʦʩʪʘ ʥʘ ʮʝʣʦʢʫʧʥʠʦʪ ʩʠʩʪʝʤ. 

 ɿʘ ʢʦʨʠʩʪʝˁʝ ʦʧʨʝʜʝʣʝʥʠ ʘʧʣʠʢʘʮʠʠ ʝ ʧʦʪʨʝʙʥʘ ʜʦʧʦʣʥʠʪʝʣʥʘ 

ʘʚʪʦʨʠʟʘʮʠʿʘ ʰʪʦ ʩʝ ʦʧʨʝʜʝʣʫʚʘ ʧʦʩʝʙʥʦ ʟʘ ʩʝʢʦʿʘ ʛʨʫʧʘ ʘʧʣʠʢʘʮʠʠ, ʘ ʚʥʘʪʨʝ ʚʦ 

ʥʠʚ ʘʚʪʦʨʠʟʘʮʠʿʘ ʠ ʟʘ ʦʜʜʝʣʥʠʪʝ ʜʝʣʦʚʠ ʥʘ ʘʧʣʠʢʘʮʠʿʘʪʘ, ʪ.ʝ. ʜʦʟʚʦʣʘ ʟʘ 

ʧʦʢʨʝʥʫʚʘˁʝ ʥʘ ʦʧʨʝʜʝʣʝʥʠ ʧʨʦʮʝʜʫʨʠ. 

                                                 
40 Zoran Skocir, Ivan Matasic, Boris Vrdoljak, Organizacija obrade podataka, Sveuciliste u Zagrebu, 

Fakultet elektrotehnike i Racunarstva, 2000 
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 ʉʢʣʘʜʠʰʪʝʪʦ ʥʘ ʧʦʜʘʪʦʮʠ ʤʦʞʝ ʜʘ ʩʝ ʨʘʟʚʠʚʘ ʚʦ ʨʘʟʣʠʯʥʠ ʥʘʩʦʢʠ, ʚʦ 

ʟʘʚʠʩʥʦʩʪ ʦʜ ʙʘʨʘˁʘʪʘ ʥʘ ʢʦʨʠʩʥʠʢʦʪ ʟʘ ʘʥʘʣʠʪʠʯʢʠ ʠʟʚʝʰʪʘʠ. ɿʘ ʪʘʘ ʮʝʣ ʙʘʟʘʪʘ  ʥʘ 

ʧʦʜʘʪʦʮʠ ʤʦʞʝ ʜʘ ʛʠ ʩʦʜʨʞʠ ʩʠʪʝ ʧʦʪʨʝʙʥʠ ʝʣʝʤʝʥʪʠ ʦʜ ʨʝʣʘʮʠʩʢʠ ʪʘʙʝʣʠ, ʧʘ ʩʝ 

ʧʦʝʜʠʥʝʯʥʠ ʨʝʬʝʨʝʥʪʥʠ ʘʪʨʠʙʫʪ-ʪʘʙʝʣʠ. ʇʨʦʝʢʪʠʨʘˁʝʪʦ ʠ ʠʟʛʨʘʜʙʘʪʘ ʥʘ ʚʘʢʚʦʪʦ 

ʩʢʣʘʜʠʰʪʝ ʥʘ ʧʦʜʘʪʦʮʠ ʤʦʞʝ ʜʘ ʩʝ ʚʨʰʠ ʩʧʦʨʝʜ ʦʧʨʝʜʝʣʝʥʘ ʤʝʪʦʜʦʣʦʛʠʿʘ. ɽʜʥʘ ʦʜ 

ʤʝʪʦʜʦʣʦʛʠʠʪʝ ʟʘ ʠʟʛʨʘʜʙʘ ʥʘ Data Warehouse ʚʦ ʝʜʝʥ ʜʝʣʦʚʝʥ ʩʠʩʪʝʤ ʧʨʝʜʣʘʛʘ 

ʧʨʦʮʝʩ ʰʪʦ ʤʦʞʝ ʜʘ ʩʝ ʦʜʚʠʚʘ ʚʦ ʥʝʢʦʣʢʫ ʯʝʢʦʨʠ ʠ ʪʦʘ41: 

 ʧʨʦʝʢʪʠʨʘˁʝ ʥʘ ʦʧʰʪʘ ʩʪʨʫʢʪʫʨʘ ʥʘ ʩʠʩʪʝʤʦʪ.ʉʠʪʝ ʧʨʦʝʢʪʘʥʪʠ ʠ 

ʢʨʘʿʥʠ ʢʦʨʠʩʥʠʮʠ ʩʝ ʩʦʦʯʫʚʘʘʪ ʩʦ ʠʩʪʠ ʧʨʦʙʣʝʤʠ. ʇʨʚʘʪʘ ʛʨʫʧʘ 

ʧʨʦʙʣʝʤʠ ʝ ʫʪʚʨʜʫʚʘˁʝ ʰʪʦ ʪʨʝʙʘ ʜʘ ʩʝ ʥʘʧʨʘʚʠ ʟʘ ʜʘ ʩʝ ʟʘʜʦʚʦʣʘʪ 

ʙʘʨʘˁʘʪʘ ʥʘ ʢʨʘʿʥʠʪʝ ʢʦʨʠʩʥʠʮʠ. ʇʦʩʪʘʧʢʘʪʘ ʥʘ ʧʨʦʝʢʪʠʨʘˁʝ ʝ ʦʜ 

ʠʪʝʨʘʪʠʚʥʘ, ʧʨʠʨʦʜʘ ʰʪʦ ʟʥʘʯʠ ʢʦʛʘ ˃ʝ ʩʝ ʟʘʚʨʰʠ ʝʜʝʥ ʦʜ ʯʝʢʦʨʠʪʝ, 

ʧʦʪʨʝʙʥʦ ʝ ʜʘ ʩʝ ʨʘʟʛʣʝʜʘʘʪ ʩʠʪʝ ʧʨʝʪʭʦʜʥʠ ʟʘ ʜʘ ʩʝ ʧʨʦʚʝʨʠ ʜʘʣʠ ʩʝ 

ʧʨʦʤʝʥʠʣʦ ʥʝʰʪʦ ʚʦ ʦʩʥʦʚʥʠʦʪ ʢʦʥʮʝʧʪ; 

 ʧʨʦʝʢʪʠʨʘˁʝ ʠʟʚʝʰʪʘʠ. ʇʦʩʪʘʧʢʘʪʘ ʥʘ ʧʨʦʝʢʪʠʨʘˁʝ ʤʦʨʘ ʜʘ ʩʝ 

ʨʘʩʯʣʝʥʠ ʜʦ ʥʘʿʩʠʪʥʠ ʜʝʪʘʣʠ ʰʪʦ ʜʦʪʦʛʘʰ ʩʝ ʧʦʟʥʘʪʠ. ʊʘʢʘ ʩʝʢʦʿ ʥʦʚ 

ʯʝʢʦʨ ʩʝ ʟʘʧʦʯʥʫʚʘʤʝ ʩʦ ʧʦʚʪʦʨʥʦ ʩʦʛʣʝʜʫʚʘˁʝ ʥʘ  ʦʩʥʦʚʥʠʪʝ ʮʝʣʠ ʥʘ 

ʧʨʦʝʢʪʦʪ. ʇʨʠʪʦʘ, ʩʝ ʧʦʩʪʘʚʫʚʘ ʧʨʘʰʘˁʝʪʦ: ʜʘʣʠ ʥʘʿʧʨʚʠʥ ʜʘ ʩʝ ʥʘʧʨʘʚʠ 

ʩʢʠʮʘ ʥʘ ʠʟʚʝʰʪʘʿʦʪ ʠʣʠ ʜʘ ʩʝ ʜʝʬʠʥʠʨʘ ʢʦʠ ʧʦʜʘʪʦʮʠ ʠʣʠ ʪʝʢʩʪ ʜʘ ʩʝ 

ʧʦʿʘʚʘʪ ʥʘ ʥʝʛʦ? ɺʩʫʰʥʦʩʪ, ʪʨʝʙʘ ʜʘ ʩʝ ʧʨʘʚʘʪ ʜʚʝʪʝ ʨʘʙʦʪʠ 

ʠʩʪʦʚʨʝʤʝʥʦ; 

 ʧʨʦʝʢʪʠʨʘˁʝ ʥʘ ʩʪʨʫʢʪʫʨʘʪʘ ʥʘ ʧʦʜʘʪʦʮʠ. ʆʪʢʘʢʦ ˃ʝ ʩʝ ʜʝʬʠʥʠʨʘ ʢʦʠ 

ʩʝ ʠʟʣʝʟʥʠʪʝ ʧʦʜʘʪʦʮʠ, ʚʦ ʟʘʚʠʩʥʦʩʪ ʦʜ ʥʠʚ ʩʝ ʦʨʛʘʥʠʟʠʨʘʘʪ ʧʦʜʘʪʦʮʠʪʝ 

ʚʥʘʪʨʝ ʚʦ ʩʠʩʪʝʤʦʪ. ɿʥʘʯʠ, ʪʨʝʙʘ ʜʘ ʩʝ ʥʘʧʨʘʚʠ ʩʧʠʩʦʢ ʥʘ ʧʦʣʠˁʘʪʘ ʩʦ 

ʧʦʜʘʪʦʮʠ ʰʪʦ ˃ʝ ʙʠʜʘʪ ʧʦʪʨʝʙʥʠ ʟʘ ʜʘ ʩʝ ʦʙʝʟʙʝʜʘʪ ʙʘʨʘʥʠʪʝ ʠʟʣʝʟʥʠ 

ʧʦʜʘʪʦʮʠ. ɽʜʝʥ ʦʜ ʥʘʿʜʦʙʨʠʪʝ ʥʘʯʠʥʠ ʟʘ ʪʦʘ ʝ ʜʘ ʩʝ ʥʘʧʨʘʚʠ ʩʧʠʩʦʢ ʥʘ 

ʩʠʪʝ ʧʦʣʠˁʘ ʰʪʦ ʩʝ ʿʘʚʫʚʘʘʘʪ ʚʦ ʧʦʝʜʠʥʝʯʥʠʪʝ ʠʟʚʝʰʪʘʠ. ʇʨʠʪʦʘ ʪʨʝʙʘ 

ʜʘ ʩʝ ʚʥʠʤʘʚʘ ʥʘ ʦʥʠʝ ʧʦʣʠˁʘ ʰʪʦ ʩʝ ʧʦʚʪʦʨʫʚʘʘʪ ʚʦ ʜʚʘʪʘ ʠʟʚʝʰʪʘʠ, 

ʦʜʥʦʩʥʦ ʰʪʦ ʩʝ ʦʜʥʝʩʫʚʘʘʪ ʥʘ ʠʩʪ ʧʦʜʘʪʦʢ. ʊʘʢʚʠʪʝ ʧʦʣʠˁʘ ʥʝ ʪʨʝʙʘ ʜʘ 

                                                 
41 Cary N. Prague and Michael R. Irvin, Access 2002 Bible, Hungry Minds, 2002 
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ʩʝ ʧʦʚʪʦʨʫʚʘʘʪ ʥʘ ʩʧʠʩʦʢʦʪ  ʰʪʦ ˃ʝ ʩʝ ʦʜʥʝʩʫʚʘ ʥʘ ʩʠʪʝ ʧʦʣʠˁʘ. ɺʪʦʨʠʦʪ 

ʯʝʢʦʨ ʚʦ ʦʚʘʘ ʧʦʩʪʘʧʢʘ ʙʠ ʙʠʣ ʫʪʚʨʜʫʚʘˁʝ ʥʝʢʘʢʚʘ ʣʦʛʠʯʢʘ ʧʦʚʨʟʘʥʦʩʪ 

ʤʝʺʫ ʧʦʣʠˁʘʪʘ, ʰʪʦ ʧʦʜʦʮʥʘ ˃ʝ ʩʝ ʛʨʫʧʠʨʘʘʪ ʚʦ ʣʦʛʠʯʢʘʪʘ ʩʪʨʫʢʪʫʨʘ ʥʘ 

ʪʘʙʝʣʠʪʝ. ʇʦʪʝʰʢʠʦʪ ʜʝʣ, ʧʨʠ ʧʨʦʝʢʪʠʨʘˁʝʪʦ ʥʘ ʩʪʨʫʢʪʫʨʘʪʘ ʥʘ 

ʧʦʜʘʪʦʮʠ, ʝ ʢʦʤʙʠʥʠʨʘˁʝʪʦ ʥʘ ʧʦʜʘʪʦʮʠʪʝ, ʟʘʰʪʦ ʝ ʧʦʪʨʝʙʥʦ ʜʘ ʩʝ 

ʫʪʚʨʜʘʪ ʧʦʣʠˁʘʪʘ ʚʦ ʪʘʙʝʣʠʪʝ ʚʨʟ ʦʩʥʦʚʘ ʥʘ ʢʦʠʰʪʦ ˃ʝ ʩʝ ʥʘʧʨʘʚʘʪ 

ʠʟʚʝʰʪʘʠʪʝ. ɹʠʜʝʿ˃ʠ ʦʜ ʠʟʚʝʰʪʘʠʪʝ ʩʝ ʠʩʮʨʧʝʥʠ ʩʠʪʝ ʧʦʜʘʪʦʮʠ, 

ʧʦʪʨʝʙʥʦ ʝ ʪʠʝ ʜʘ ʩʝ ʨʘʟʜʝʣʘʪ ʩʧʦʨʝʜ ʬʫʥʢʮʠʠʪʝ.ʄʝʺʫʩʝʙʥʦʪʦ 

ʧʦʚʨʟʫʚʘˁʝ ʥʘ ʧʦʜʘʪʦʮʠʪʝ ʰʪʦ ʩʝ ʨʘʟʜʚʦʝʥʠ ʩʧʦʨʝʜ ʬʫʥʢʮʠʠʪʝ ˃ʝ ʩʝ 

ʚʨhʠ ʩʦ ʧʦʤʦʰ ʥʘ ʧʦʣʠˁʘʪʘ ʰʪʦ ʩʦʜʨʞʘʪ ʝʜʠʥʩʪʚʝʥʠ ʚʨʝʜʥʦʩʪʠ. ʉʦ 

ʜʦʜʘʚʘˁʝ ʥʘ ʪʘʢʚʠʪʝ ʧʦʣʠˁʘ ʩʝ ʦʚʦʟʤʦʞʫʚʘ ʥʘ ʩʝʢʦʿʘ ʛʨʫʧʘ ʧʦʜʘʪʦʮʠ 

ʤʝʺʫʩʝʙʥʦ  ʜʘ ʩʝ ʧʦʚʨʟʘʪ. ʊʦʘ ʩʝ ʧʦʣʠˁʘʪʘ  ʥʘ ʧʨʠʤʘʨʝʥ ʢʣʫʯ; 

 ʧʨʦʝʢʪʠʨʘˁʝ ʥʘ ʚʨʩʢʠ. ʇʦʜʘʪʦʮʠʪʝ ʤʝʺʫʩʝʙʥʦ ʩʝ ʧʦʚʨʟʫʚʘʘʘʪ ʟʘ ʦʥʠʝ 

ʦʜ ʝʜʥʘ ʪʘʙʝʣʘ ʜʘ ʙʠʜʘʪ ʜʦʩʪʘʧʥʠ ʠ ʚʦ ʜʨʫʛʘ ʪʘʙʝʣʘ. ʊʦʘ ʟʥʘʯʠ ʜʘʢʘ ʥʝ 

ʤʦʨʘ ʠʩʪʠʪʝ ʧʦʜʘʪʦʮʠ ʜʘ ʩʝ ʯʫʚʘʘʪ ʥʘ ʜʚʝ ʨʘʟʣʠʯʥʠ ʤʝʩʪʘ. ɺʨʩʢʠʪʝ ʤʝʺʫ 

ʪʘʙʝʣʠʪʝ ʩʝ ʚʦʩʧʦʩʪʘʚʫʚʘʘʪ ʪʘʢʘ ʰʪʦ ʧʦʚʝ˃ʝ ʪʘʙʝʣʠ ʜʝʣʘʪ ʠʩʪʘ ʚʨʝʜʥʦʩʪ. 

ʇʨʠʪʦʘ, ʥʝ ʝ ʥʝʦʧʭʦʜʥʦ ʧʦʣʠˁʘʪʘ ʚʦ ʪʠʝ ʪʘʙʝʣʠ ʜʘ ʙʠʜʘʪ ʝʜʥʘʢʚʠ, ʪʫʢʫ ʝ 

ʧʦʪʨʝʙʥʦ ʚʨʝʜʥʦʩʪʠʪʝ ʚʦ ʧʦʣʠˁʘʪʘ ʜʘ ʩʝ ʧʦʢʣʦʧʫʚʘʘʪ. ɺʨʝʜʥʦʩʪʘ ʥʘ 

ʧʦʣʝʪʦ ʚʦ ʝʜʥʘ ʪʘʙʝʣʘ ʦʚʦʟʤʦʞʫʚʘ ʩʦ ʥʝʿʟʠʥʘ ʧʦʤʦʰ ʜʘ ʩʝ ʧʨʝʙʘʨʫʚʘʘʪ 

ʧʦʜʘʪʦʮʠ ʚʦ ʜʨʫʛʘ ʪʘʙʝʣʘ. ɹʠʪʝʥ ʝ ʥʘʯʠʥʦʪ ʥʘ ʢʦʿʰʪʦ ˃ʝ ʩʝ ʟʝʤʘʪ 

ʧʨʝʜʚʠʜ ʧʦʜʘʪʦʮʠʪʝ ʰʪʦ ˃ʝ ʩʝ ʿʘʚʘʪ ʧʦʚʝ˃ʝʧʘʪʠ.  

   ɸʢʦ ʠʤʘ ʧʦʪʨʝʙʘ, ʚʦ ʦʚʘʘ ʬʘʟʘ, ʩʝ ʧʨʦʝʢʪʠʨʘʘʪ ʨʘʬʝʨʝʥʪʥʠ 

ʪʘʙʝʣʠ ʰʪʦ ʜʦʧʦʣʥʠʪʝʣʥʦ ʿʘ ʦʣʝʩʥʫʚʘʘʪ ʨʘʙʦʪʘʪʘ ʥʘ ʙʘʟʘʪʘ ʥʘ ʧʦʜʘʪʦʮʠ. 

ɺʦ ʦʚʦʿ ʩʣʫʯʘʿ, ʧʘʢ, ʩʝ ʧʨʦʝʢʪʠʨʘʘʪ ʨʝʬʝʨʝʥʪʥʠʪʝ ʪʘʙʝʣʠ ʟʘ ʜʘ ʩʝ ʦʣʝʩʥʠ 

ʧʨʠʩʪʘʧʦʪ ʜʦ ʧʦʜʘʪʦʮʠʪʝ. ʀʩʪʦ ʪʘʢʘ, ʟʘ ʧʦʣʝʩʝʥ ʠ ʧʦʙʨʟ ʧʨʠʩʪʘʧ ʜʦ 

ʧʦʜʘʪʦʮʠʪʝ ʤʦʞʝ ʜʘ ʩʝ ʜʦʟʚʦʣʠ ʠʟʚʝʩʝʥ ʩʪʝʧʝʥ ʥʘ ʨʝʜʫʥʜʘʥʪʥʦʩʪ, ʰʪʦ 

ʥʘʿʯʝʩʪʦ ʥʝ ʩʝ ʜʦʟʚʦʣʫʚʘ ʧʨʠ ʧʨʦʝʢʪʠʨʘˁʝʪʦ ʥʘ ʨʝʣʘʮʠʦʥʠʪʝ ʙʘʟʠ ʥʘ 

ʧʦʜʘʪʦʮʠ.; 

 ʇʨʦʝʢʪʠʨʘˁʝ ʥʘ ʧʦʣʠˁʘ. ɿʘ ʦʚʘʘ ʮʝʣ ʩʝ ʚʨʰʠ: 

¶ ʟʘʜʘʚʘˁʝ ʠʤʝ, ʪʠʧ, ʠ ʛʦʣʝʤʠʥʘ ʥʘ ʧʦʣʝʪʦ 
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¶ ʜʝʬʠʥʠʨʘˁʝ ʥʘ ʧʨʘʚʠʣʘ ʟʘ ʚʥʝʩʫʚʘˁʝ ʥʘ ʧʦʜʘʪʦʮʠ. 

¶ ʧʨʦʝʢʪʠʨʘˁʝ ʥʘ ʨʝʬʝʨʝʥʪʥʠ ʪʘʙʝʣʠ 

¶ ʧʨʘʚʝˁʝ ʥʘ ʧʨʦʙʥʠ ʧʦʜʘʪʦʮʠ; 

 ʧʨʦʝʢʪʠʨʘˁʝ ʥʘ ʤʝʥʠʿʘ. ʄʝʥʠʿʘʪʘ ʩʝ ʢʣʫʯʥʘ ʢʦʤʧʦʥʝʥʪʘ ʥʘ ʜʦʙʨʦ 

ʦʩʤʠʩʣʝʥ ʩʠʩʪʝʤ. ʅʘ ʢʦʨʠʩʥʠʢʦʪ ʪʨʝʙʘ ʜʘ ʤʫ ʩʝ ʦʙʝʟʙʝʜʠ ʥʝʢʦʿ ʩʠʩʪʝʤ 

ʥʘ ʜʚʠʞʝˁʝ ʥʠʟ ʘʧʣʠʢʘʮʠʿʘʪʘ. ɺʘʞʥʦ ʝ ʧʨʠ ʧʨʦʝʢʪʠʨʘˁʝʪʦ ʥʘ ʤʝʥʠʿʘʪʘ 

ʜʘ ʩʝ ʨʘʟʤʠʩʣʠ ʟʘ ʛʨʫʧʠʨʘˁʝʪʦ ʥʘ ʢʦʤʘʥʜʠʪʝ. 

ɺʘʢʚʘʪʘ ʤʝʪʦʜʦʣʦʛʠʿʘ ʟʘ ʧʨʦʝʢʪʠʨʘˁʝ ʠ ʠʟʛʨʘʜʙʘ ʥʘ ʩʢʣʘʜʠʰʪʝ ʥʘ ʧʦʜʘʪʦʮʠ 

ʥʝ ʟʥʘʯʠ ʜʝʢʘ ʪʦʘ ʝ ʫʥʠʚʝʨʟʘʣʝʥ ʧʨʠʩʪʘʧ ʧʨʠ ʜʠʟʘʿʥʠʨʘˁʝʪʦ ʥʘ Data Warehouse, 

ʪʫʢʫ ʮʝʣʪʘ ʝ ʜʘ ʩʝ ʧʦʢʘʞʝ ʩʘʤʦ ʝʜʝʥ ʦʜ ʥʘʯʠʥʠʪʝ ʟʘ ʥʝʛʦʚʦ ʧʨʦʝʢʪʠʨʘˁʝ ʥʘ. ɺʨʟ 

ʦʩʥʦʚʘ ʥʘ ʧʨʝʪʭʦʜʥʦ ʜʝʬʠʥʠʨʘʥʘʪʘ ʤʝʪʦʜʦʣʦʛʠʿʘ ʤʦʞʝ ʜʘ ʩʝ ʜʠʟʘʿʥʠʨʘ ʠ ʝʜʝʥ 

ʧʦʝʜʥʦʩʪʘʚʝʥ Data Warehouse,  ʢʘʢʦ ʰʪʦ ʝ ʧʨʠʢʘʞʘʥ ʥʘ ʩʣʠʢʘ 16. 

 

 ʉʣʠʢʘ 16. ʇʨʠʤʝʨ ʟʘ ʠʟʛʨʘʜʙʘ ʥʘ Data Warehouse 
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 ʅʘ ʩʣʠʢʘʪʘ e ʧʨʠʢʘʞʘʥ ʝ ʝʜʝʥ ʝʜʥʦʩʪʘʚʝʥ ʜʠʤʝʥʟʠʦʥʘʣʝʥ ʤʦʜʝʣ ʥʘ 

ʩʢʣʘʜʠʰʪʝ ʥʘ ʧʦʜʘʪʦʮʠ. ɺʦ ʮʝʥʪʨʘʣʥʠʦʪ ʜʝʣ ʩʝ ʥʘʦʺʘ ʚʨʝʜʥʦʩʥʘ ʪʘʙʝʣʘ ʩʦ 

ʥʫʤʝʨʠʯʢʠ ʚʨʝʜʥʦʩʪʠ ( ʚʨʝʜʥʦʩʪ ʠ ʙʨʦʿ ʥʘ ʠʩʧʦʨʘʢʠ) ʠ ʢʣʫʯʝʚʠ ʟʘ ʚʨʩʢʘ ʩʦ 

ʦʢʦʣʥʠʪʝ ʜʠʤʝʥʟʠʦʥʘʣʥʠ ʪʘʙʝʣʠ. ɼʠʤʝʥʟʠʿʘʪʘ ʧʨʦʠʟʚʦʜ ʛʠ ʩʦʜʨʞʠ ʩʠʪʝ 

ʠʥʬʦʨʤʘʮʠʠ ʟʘ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠʪʝ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝ. ɼʠʤʝʥʟʠʿʘʪʘ ʧʨʦʜʘʚʥʠʮʘ ʛʠ 

ʩʦʜʨʞʠ ʠʥʬʦʨʤʘʮʠʠʪʝ ʟʘ ʧʨʦʜʘʚʥʠʮʘʪʘ ʜʦ ʢʦʿʘʰʪʦ ʩʝ ʚʨʰʠ ʠʩʧʦʨʘʢʘʪʘ. 

ɼʠʤʝʥʟʠʿʘʪʘ ʠʩʧʦʨʘʢʘ ʛʠ ʩʦʜʨʞʠ ʠʥʬʦʨʤʘʮʠʠʪʝ ʟʘ ʧʨʦʠʟʚʦʜʠʪʝ ʰʪʦ ʩʝ 

ʠʩʧʦʨʘʯʘʥʠ, ʠ ʪʦʘ ʩʧʦʨʝʜ ʢʦʿʘ ʮʝʥʘ ʠ ʢʦʠ ʟʙʠʨʥʠ ʧʦʣʠˁʘ ʟʘ ʚʢʫʧʥʘʪʘ ʮʝʥʘ ʥʘ 

ʠʩʧʦʨʘʯʘʥʠ ʧʨʦʠʟʚʦʜʠ, ʥʘʤʘʣʫʚʘˁʘ ʠʪʥ. ʂʦʥʝʯʥʦ, ɼʠʤʝʥʟʠʿʘʪʘ ʚʨʝʤʝ ʛʠ ʩʦʜʨʞʠ 

ʠʥʬʦʨʤʘʮʠʠʪʝ ʟʘ ʪʦʯʥʠʦʪ ʜʘʪʫʤ ʥʘ ʠʩʧʦʨʘʢʘ. 

 ɺʘʢʚʦʪʦ ʩʢʣʘʜʠʰʪʝ ʥʘ ʧʦʜʘʪʦʮʠ ʤʦʞʝ ʜʘ ʩʝ ʨʘʟʚʠʚʘ ʚʦ ʨʘʟʣʠʯʥʠ ʥʘʩʦʢʠ, ʚʦ 

ʟʘʚʠʩʥʦʩʪ ʦʜ ʙʘʨʘˁʘʪʘ ʥʘ ʢʦʨʠʩʥʠʮʠʪʝ ʟʘ ʘʥʘʣʠʪʠʯʢʠ ʠʟʚʝʰʪʘʠ. ɺʨʟ ʦʩʥʦʚʘ ʥʘ 

ʛʦʨʝʧʨʠʢʘʞʘʥʠʦʪ ʜʠʤʝʥʟʠʦʥʘʣʝʥ ʤʦʜʝʣ ʤʦʞʝ ʜʘ ʩʝ ʨʘʟʚʠʝ ʩʦʣʠʜʝʥ Data Warehouse 

ʥʘ ʢʦʿ ʤʦʞʘʪ ʜʘ ʩʝ ʧʨʦʜʫʮʠʨʘʘʪ ʨʘʟʣʠʯʥʠ ʠʟʚʝʰʪʘʠ. ʇʨʠʪʦʘ, ʤʦʞʘʪ ʜʘ ʩʝ ʜʦʙʠʿʘʪ 

ʠʥʬʦʨʤʘʮʠʠ ʟʘ ʙʨʦʿʦʪ ʠ ʚʨʝʜʥʦʩʪʘ ʥʘ ʠʩʧʦʨʘʢʠʪʝ ʚʦ ʦʧʨʝʜʝʣʝʥ ʚʨʝʤʝʥʩʢʠ ʧʝʨʠʦʜ. 

ʀʩʪʦ ʪʘʢʘ, ʤʦʞʘʪ ʜʘ ʩʝ ʜʦʙʠʿʘʪ ʠʥʬʦʨʤʘʮʠʠ ʟʘ ʢʦʣʠʯʠʥʠʪʝ ʦʜ ʧʦʝʜʠʥʝʯʥʠ 

ʧʨʦʜʘʚʥʠʮʠ ʰʪʦ ʩʝ ʠʩʧʦʨʘʯʘʥʠ ʚʦ ʦʧʨʝʜʝʣʝʥ ʚʨʝʤʝʥʩʢʠ ʧʝʨʠʦʜ. ʉʝʪʦ ʪʦʘ ʤʦʞʝ ʜʘ 

ʩʝ ʥʘʧʨʘʚʠ ʟʘ ʧʦʝʜʠʥʝʯʝʥ ʧʨʦʠʟʚʦʜ ʠʣʠ ʟʘ ʚʢʫʧʥʘʪʘ ʢʦʣʠʯʠʥʘ ʧʨʦʠʟʚʦʜʠ. ʆʪʪʫʢʘ 

ʤʦʞʝ ʜʘ ʩʝ ʟʘʢʣʫʯʠ ʜʝʢʘ ʚʘʢʚʦʪʦ ʧʦʪʝʥʮʠʿʘʣʥʦ ʩʢʣʘʜʠʰʪʝ ʥʘ ʧʦʜʘʪʦʮʠ ʤʦʞʝ ʜʘ 

ʙʠʜʝ ʦʜ ʛʦʣʝʤʘ ʧʦʤʦʰ ʟʘ ʦʥʠʝ ʢʦʠ ʜʦʥʝʩʫʚʘʘʪ ʦʜʣʫʢʠ. 

 ʅʘʿʚʘʞʥʠʪʝ ʬʫʥʢʮʠʠ ʥʘ Data Warehouse ʤʦʨʘʘʪ ʜʘ ʦʙʝʟʙʝʜʫʚʘʘʪ ʰʪʦ 

ʧʦʜʦʙʨʘ ʧʦʜʜʨʰʢʘ ʟʘ ʢʦʨʠʩʥʠʮʠʪʝ ʚʦ ʪʝʢʦʪ ʥʘ ʨʘʙʦʪʘʪʘ, ʢʘʢʦ ʠ ʜʘ ʦʚʦʟʤʦʞʫʚʘʘʪ 

ʦʙʝʜʠʥʫʚʘˁʝ ʥʘ ʠʥʬʦʨʤʘʮʠʠʪʝ ʧʦʪʨʝʙʥʠ ʟʘ ʫʩʧʝʰʥʦ ʚʦʜʝˁʝ ʥʘ ʜʝʣʦʚʥʘʪʘ 

ʧʦʣʠʪʠʢʘ ʥʘ ʢʦʤʧʘʥʠʿʘʪʘ. ʀʥʬʦʨʤʘʮʠʠʪʝ ʤʦʨʘʘʪ ʜʘ ʙʠʜʘʪ ʣʝʩʥʦ ʠ ʙʨʟʦ ʜʦʩʪʘʧʥʠ ʟʘ 

ʢʦʨʠʩʥʠʢʦʪ, ʘ ʩʘʤʘʪʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʠʥʬʦʨʤʘʮʠʠʪʝ ʜʘ ʙʠʜʝ ʩʪʘʙʠʣʥʘ ʠ ʚʨʝʤʝʥʩʢʠ 

ʫʩʦʛʣʘʩʝʥʘ ʩʦ ʦʩʪʘʥʘʪʠʪʝ ʧʦʪʩʠʩʪʝʤʠ ʠ ʘʧʣʠʢʘʮʠʠ. ʇʦʩʪʘʚʝʥʠʪʝ ʙʘʨʘˁʘ ʟʘ 

ʬʦʨʤʠʨʘˁʝ ʩʧʝʮʠʬʠʯʥʠ ʘʥʘʣʠʪʠʯʢʠ ʠʟʚʝʰʪʘʠ ʪʝʩʥʦ ʩʝ ʧʦʚʨʟʘʥʠ ʩʦ ʥʠʚʦʪʦ ʥʘ 

ʢʦʝhʪʦ ʩʝ ʚʥʝʩʫʚʘʘʪ ʠ ʦʙʨʘʙʦʪʫʚʘʘʪ ʧʦʜʘʪʦʮʠʪʝ. ʅʘ ʙʘʟʘ ʥʘ ʦʩʥʦʚʥʠʪʝ ʠʥʬʦʨʤʘʮʠʠ 

ʤʦʞʝ ʜʘ ʩʝ ʬʦʨʤʠʨʘʘʪ ʘʥʘʣʠʪʠʯʢʠ ʠʟʚʝʰʪʘʠ ʰʪʦ ˃ʝ ʛʦ ʫʥʘʧʨʝʜʘʪ ʧʨʦʮʝʩʦʪ ʥʘ 

ʜʦʥʝʩʫʚʘˁʝ ʦʜʣʫʢʠ. ʇʦʨʘʜʠ ʪʦʘ, ʨʘʟʚʦʿʦʪ ʥʘ ʜʦʙʘʨ Data Warehouse ʤʦʨʘ 
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ʢʦʥʪʠʥʫʠʨʘʥʦ ʜʘ ʩʝ ʜʚʠʞʠ ʥʘʧʨʝʜ, ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ ʠʜʥʠʪʝ ʧʦʪʨʝʙʠ, ʰʪʦ ʤʦʞʘʪ ʜʘ 

ʩʝ ʧʨʝʜʚʠʜʘʪ ʩʧʦʨʝʜ ʨʝʘʢʮʠʠʪʝ ʥʘ ʢʦʨʠʩʥʠʮʠʪʝ ʠ ʜʝʣʦʚʥʠʪʝ ʧʘʨʪʥʝʨʠ. 

 

4.ʀʟʛʨʘʜʙʘ ʥʘ ʤʦʜʝʣ ʟʘ Data Mining 

ʇʨʠ ʧʨʦʮʝʩʦʪ ʥʘ ʠʟʛʨʘʜʙʘ ʥʘ ʤʦʜʝʣ ʥʘʿʚʘʞʥʦ ʝ ʜʘ ʩʝ ʠʟʥʘʿʜʝ ʦʧʪʠʤʘʣʥʘʪʘ 

ʨʘʤʥʦʪʝʞʘ ʤʝʺʫ ʚʨʝʤʝʥʩʢʘʪʘ ʜʠʤʝʥʟʠʿʘ ʥʘ ʤʦʜʝʣʦʪ ʠ ʨʝʟʫʣʪʘʪʠʪʝ ʦʩʪʚʘʨʝʥʠ ʩʦ ʚʝ˃ʝ 

ʠʟʛʨʘʜʝʥʠʦʪ ʤʦʜʝʣ. ʇʨʠʪʦʘ ʪʨʝʙʘ ʜʘ ʩʝ ʩʦʚʣʘʜʘʘʪ ʩʠʪʝ ʪʝʭʥʠʢʠ ʠ ʧʨʠʥʮʠʧʠ ʥʘ 

ʠʟʛʨʘʜʙʘ ʠ ʜʘ ʩʝ ʟʝʤʝ ʧʨʝʜʚʠʜ ʩʧʦʩʦʙʥʦʩʪʘ ʟʘ ʝʢʩʧʝʨʠʤʝʥʪʠʨʘˁʝ ʩʦ ʧʦʜʘʪʦʮʠʪʝ, 

ʧʦʪʨʝʙʥʠ ʟʘ ʠʟʛʨʘʜʙʘ ʥʘ ʦʚʦʿ ʤʦʜʝʣ. ʇʨʠ ʠʟʛʨʘʜʙʘʪʘ ʥʘ ʤʦʜʝʣʦʪ ʟʘ Data Mining 

ʤʦʞʝ ʜʘ ʩʝ ʪʨʛʥʝ ʦʜ ʦʜʜʝʣʥʠ ʯʝʢʦʨʠ ʰʪʦ ʧʨʝʪʩʪʘʚʫʚʘʘʪ ʥʘʿʯʝʩʪ ʧʨʠʩʪʘʧ ʧʨʠ 

ʬʦʨʤʠʨʘˁʝʪʦ ʥʘ ʤʦʜʝʣʦʪ. 

 

4.1 ɼʝʬʠʥʠʨʘˁʝ ʥʘ ʮʝʣʠʪʝ 

ɺʦ ʦʚʦʿ ʯʝʢʦʨ, ʧʨʠ ʠʟʛʨʘʜʙʘʪʘ ʥʘ ʤʦʜʝʣʦʪ ʟʘ Data Mining, ʝ ʧʦʪʨʝʙʥʦ ʿʘʩʥʦ 

ʜʘ ʩʝ ʧʦʩʪʘʚʘʪ ʮʝʣʠʪʝ ʠ ʜʘ ʩʝ ʨʘʟʚʠʿʘʪ ʧʨʦʮʝʩʠ ʧʨʝʢʫ ʢʦʠʰʪʦ ˃ʝ ʩʝ ʧʦʩʪʠʛʥʘʪ 

ʧʨʦʝʢʪʠʨʘʥʠʪʝ ʮʝʣʠ. ʇʨʠ ʪʦʘ ʤʦʞʘʪ ʜʘ ʩʝ ʨʘʟʚʠʿʘʪ ʜʚʘ ʚʠʜʘ ʤʦʜʝʣʠ. ʤʦʜʝʣʠ ʟʘ 

ʧʨʝʜʚʠʜʫʚʘˁʝ, ʩʦ ʢʦʠ ʩʝ ʧʨʝʩʤʝʪʫʚʘʘʪ ʮʝʣʥʠʪʝ ʚʨʝʜʥʦʩʪʠ ʰʪʦ ʧʨʝʪʩʪʘʚʫʚʘʘʪ 

ʥʝʢʦʿʘ ʠʜʥʘ ʘʢʪʠʚʥʦʩʪ; ʠ ʦʧʠʩʥʠ ʤʦʜʝʣʠ ʧʨʝʢʫ ʢʦʠʰʪʦ ʩʝ ʩʦʟʜʘʚʘʘʪ ʧʨʘʚʠʣʘ,  ʰʪʦ 

ʩʝ ʢʦʨʠʩʪʘʪ ʟʘ ʥʠʚʥʦ ʛʨʫʧʠʨʘˁʝ ʚʦ ʦʧʠʩʥʠ ʢʘʪʝʛʦʨʠʠ ʠʣʠ ʩʝʛʤʝʥʪʠ. 

 ɼʝʬʠʥʠʨʘˁʝʪʦ ʥʘ ʜʝʣʦʚʥʠʦʪ ʧʨʦʙʣʝʤ ʦʧʬʘ˃ʘ42: 

 ʠʜʝʥʪʠʬʠʢʫʚʘˁʝ ʥʘ ʧʨʦʙʣʝʤʦʪ, 

 ʤʝʨʝˁʝ ʥʘ ʧʦʪʝʥʮʠʿʘʣʥʠʪʝ ʪʨʦʰʦʮʠ ʠ ʢʦʨʠʩʥʦʩʪʠ,  

 ʧʣʘʥʠʨʘˁʝ ʥʘ ʧʦʜʘʪʦʮʠʪʝ. 

ʇʨʠ ʜʝʬʠʥʠʨʘˁʝʪʦ ʥʘ ʧʨʦʙʣʝʤʦʪ ʝ ʧʦʪʨʝʙʥʦ ʜʘ ʩʝ ʦʧʨʝʜʝʣʘʪ ʫʩʣʦʚʠʪʝ ʦʜ 

ʢʦʠhʪʦ ʟʘʚʠʩʠ ʠʟʥʘʦʺʘˁʝʪʦ ʨʝʰʝʥʠʝ ʟʘ ʧʨʦʙʣʝʤʦʪ. ʊʦʘ ʙʠ ʟʥʘʯʝʣʦ ʜʘ ʩʝ ʦʧʨʝʜʝʣʘʪ 

ʧʨʘʚʠʣʥʠʪʝ ʥʘʩʦʢʠ ʧʨʠ ʦʜʙʠʨʘˁʝʪʦ ʠ ʧʦʜʛʦʪʦʚʢʘʪʘ ʥʘ ʧʦʜʘʪʦʮʠʪʝ ʟʘ ʜʠʟʘʿʥ ʠ 

ʘʥʘʣʠʟʘ ʢʘʢʦ ʠ ʚʨʝʜʥʫʚʘˁʝʪʦ ʠ ʢʦʨʠʩʪʝˁʝʪʦ ʥʘ ʨʝʟʫʣʪaʪʠʪʝ. ɼʝʬʠʥʠʨʘˁʝʪʦ ʥʘ 

ʜʝʣʦʚʥʠʦʪ ʧʨʦʙʣʝʤ ʩʝ ʩʧʨʦʚʝʜʫʚʘ ʧʨʝʢʫ ʨʘʟʛʦʚʦʨ ʩʦ ʝʢʩʧʝʨʪʠʪʝ ʢʦʠ, ʩʦ ʩʚʦʝʪʦ 
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MA 2001 
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ʟʥʘʝˁʝ, ʛʦ ʧʦʢʨʠʚʘʘʪ ʥʘʙˀʫʜʫʚʘʥʠʦʪ ʜʝʣʦʢʨʫʛ ʥʘ ʨʘʙʦʪʘ. ɽʢʩʧʝʨʪʠʪʝ ʪʨʝʙʘ ʜʘ 

ʦʜʛʦʚʦʨʘʪ ʥʘ ʦʜʜʝʣʥʠ ʧʨʘʰʘˁʘʪʘ ʧʨʝʢʫ ʢʦʠʰʪʦ ˃ʝ ʪʨʝʙʘ ʜʘ ʩʝ ʜʦʟʥʘʝ ʧʦʚʝ˃ʝ ʟʘ 

ʥʘʿʚʘʞʥʠʪʝ ʧʦʜʨʘʯʿʘ ʦʜ ʥʠʚʥʘʪʘ ʨʘʙʦʪʘ, ʧʦʪʦʘ ʥʝʢʦʠ ʠʥʬʦʨʤʘʮʠʠ ʧʦʪʨʝʙʥʠ ʟʘ 

ʨʘʙʦʪʘʪʘ ʠ ʩʣ., ʦʜʥʦʩʥʦ ʜʘ ʩʝ ʜʦʟʥʘʝ ʩʝ ʟʘ ʜʝʣʦʚʥʘʪʘ ʦʢʦʣʠʥʘ ʠ ʧʨʦʮʝʩʠʪʝ ʦʜ ʢʘʜʝ 

ʰʪʦ ʪʠʝ ʜʦʘʺʘʘʪ 

ʇʦʪʝʥʮʠʿʘʣʥʠʪʝ ʪʨʦʰʦʮʠ ʠ ʢʦʨʠʩʥʦʩʪʠ ʩʝ ʤʥʦʛʫ ʚʘʞʥʠ ʟʘ ʜʝʣʦʚʥʦʪʦ 

ʦʜʣʫʯʫʚʘˁʝ. ɻʣʘʚʥʠ ʧʨʘʰʘˁʘ, ʰʪʦ ʪʨʝʙʘ ʜʘ ʩʝ ʦʜʛʦʚʦʨʘʪ ʧʨʠ ʦʜʣʫʯʫʚʘˁʝʪʦ ʜʘʣʠ ʜʘ 

ʩʝ ʥʘʧʨʘʚʠ ʤʦʜʝʣ ʟʘ Data Mining ʩʝ ʩʣʝʜʥʠʚʝ: 

 ʢʦʣʢʘʚʦ ˃ʝ ʙʠʜʝ ʚʨʘ˃ʘˁʝʪʦ ʥʘ ʠʥʚʝʩʪʠʮʠʿʘʪʘ ʟʘ ʤʠʥʠʤʘʣʥʦʪʦ ʥʠʚʦ ʥʘ 

ʪʦʯʥʦʩʪ ʰʪʦ ʤʦʞʝ ʜʘ ʩʝ ʩʤʝʪʘ ʟʘ ʧʨʠʬʘʪʣʠʚʦ; 

 ʢʘʢʦ ʚʨʘ˃ʘˁʝʪʦ ʥʘ ʠʥʚʝʩʪʠʮʠʿʘʪʘ ˃ʝ ʩʝ ʤʝʥʫʚʘ ʩʦ ʟʛʦʣʝʤʫʚʘʝˁʪʦ ʥʘ 

ʥʠʚʦʪʦ ʥʘ ʪʦʯʥʦʩʪ; 

 ʢʦʣʢʘʚʘ ˃ʝ ʙʠʜʝ ʢʦʨʠʩʥʦʩʪʘ ʦʜ ʪʦʯʥʠʪʝ ʧʦʟʠʪʠʚʥʠ ʨʝʟʫʣʪʘʪʠ; 

 ʢʦʣʢʘʚʘ ˃ʝ ʙʠʜʝ ʟʘʛʫʙʘʪʘ ʦʜ ʥʝʪʦʯʥʠʪʝ ʧʦʟʠʪʠʚʥʠ ʨʝʟʫʣʪʘʪʠ; 

 ʢʦʣʢʘʚʘ ˃ʝ ʙʠʜʝ ʢʦʨʠʩʥʦʩʪʘ ʦʜ ʥʝʠʩʧʨʘʚʥʠʪʝ ʥʝʛʘʪʠʚʥʠ ʨʝʟʫʣʪʘʪʠ; ʠ 

 ʢʦʣʢʘʚʘ ˃ʝ ʙʠʜʝ ʟʘʛʫʙʘʪʘ ʦʜ ʥʝʠʩʧʨʘʚʥʠʪʝ ʥʝʛʘʪʠʚʥʠ ʨʝʟʫʣʪʘʪʠ. 

Data Mining ʝ ʠʪʝʨʘʪʠʚʝʥ ʧʨʦʮʝʩ. ʄʦʜʝʣʦʪ ʧʦʩʪʦʿʘʥʦ ʩʝ ʚʨʝʜʥʫʚʘ ʠ ʧʦʧʨʘʚʘ 

ʩʝ ʜʦʜʝʢʘ ʥʝ ʩʝ ʜʦʿʜʝ ʜʦ ʦʧʨʝʜʝʣʝʥʦʪʦ ʥʠʚʦ ʥʘ ʪʦʯʥʦʩʪ ʟʘ ʧʨʝʜʚʠʜʫʚʘˁʝ. ʇʦʨʘʜʠ 

ʪʦʘ ʩʝ ʤʦʞʥʠ ʠ ʢʦʨʝʢʮʠʠ ʥʘ ʧʨʝʪʭʦʜʥʦ ʜʝʬʠʥʠʨʘʥʠʪʝ ʮʝʣʠ, ʥʦ ʩʝʧʘʢ ʪʦʘ ʪʨʝʙʘ ʜʘ 

ʙʠʜʝ ʠʩʢʣʫʯʦʢ ʚʦ ʩʣʫʯʘʿ ʘʢʦ ʥʝʰʪʦ ʙʠʜʝ ʠʟʦʩʪʘʚʝʥʦ ʚʦ ʪʝʢʦʪ ʥʘ ʧʣʘʥʠʨʘˁʝʪʦ. 

 

4.2 ʇʨʦʥʘʿʜʫʚʘˁʝ ʠ ʠʟʙʦʨ ʥʘ ʧʦʜʘʪʦʮʠ 

ɼʦʙʨʦ ʠʟʙʨʘʥʠʪʝ ʠ ʧʦʜʛʦʪʚʝʥʠ ʧʦʜʘʪʦʮʠ ʩʝ ʢʣʫʯʝʥ ʫʩʣʦʚ ʟʘ ʠʟʨʘʙʦʪʢʘ ʥʘ 

ʝʬʠʢʘʩʝʥ Data Mining ʤʦʜʝʣ. ɸʢʦ ʚʦ ʪʝʢʦʪ ʥʘ ʠʟʛʨʘʜʙʘʪʘ ʥʘ ʤʦʜʝʣʦʪ ʩʝ ʟʘʢʣʫʯʠ 

ʜʝʢʘ ʧʦʜʘʪʦʮʠʪʝ ʥʝ ʩʝ ʩʦʦʜʚʝʪʥʠ, ʪʦʛʘʰ ʩʝ ʥʘʩʪʦʿʫʚʘ ʜʘ ʩʝ ʠʟʥʘʿʜʘʪ ʥʦʚʠ ʧʦʜʘʪʦʮʠ 

ʠʣʠ ʜʘ ʩʝ ʤʦʜʠʬʠʮʠʨʘʘʪ ʧʦʩʪʦʿʥʠʪʝ. ɺʦ ʟʘʚʠʩʥʦʩʪ ʦʜ ʚʠʜʦʪ ʥʘ ʤʦʜʝʣʦʪ ʠʣʠ ʚʦ 

ʟʘʚʠʩʥʦʩʪ ʦʜ ʤʝʪʦʜʦʪ ʟʘ Data Mining, ʦʧʨʝʜʝʣʝʥ ʚʠʜ ʧʦʜʘʪʦʮʠ ʧʦʚʝ˃ʝ ʠʣʠ ʧʦʤʘʣʢʫ 

ʩʝ ʧʨʠʤʝʥʣʠʚʠ. 

ʇʦʜʘʪʦʮʠʪʝ ʰʪʦ ʩʝ ʧʦʪʨʝʙʥʠ ʟʘ ʠʟʛʨʘʜʘʙʘ ʥʘ Data Mining ʤʦʜʝʣʦʪ ʤʦʞʘʪ ʜʘ 

ʩʝ ʧʦʜʝʣʘʪ ʚʦ ʜʚʝ ʛʨʫʧʠ, ʦʜʥʦʩʥʦ:ʠʥʪʝʨʥʠ ʠ ʝʢʩʪeʨʥʠ ʧʦʜʘʪʦʮʠ. 
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ʀʥʪʝʨʥʠ ʧʦʜʘʪʦʮʠ ʩʝ ʦʥʠʝ ʧʦʜʘʪʦʮʠ ʰʪʦ ʩʝ ʩʦʙʨʘʥʠ ʦʜ ʦʢʦʣʠʥʘʪʘ ʥʘ ʥʝʢʦʿ 

ʜʝʣʦʚʝʥ ʩʫʙʿʝʢʪ. ʊʦʘ ʤʦʞʘʪ ʜʘ ʙʠʜʘʪ ʥʘʿʨʘʟʣʠʯʥʠ ʚʠʜʦʚʠ ʧʦʜʘʪʦʮʠ ʟʘ ʢʣʠʝʥʪʠʪʝ, 

ʤʘʨʢʝʪʠʥʰʢʠʪʝ ʘʢʪʠʚʥʦʩʪʠ, ʧʦʪʦʘ ʧʦʜʘʪʦʮʠ ʦʜ ʪʨʘʥʩʘʢʮʠʩʢʠʪʝ ʙʘʟʠ ʠʪʥ.  

ɽʢʩʪʝʨʥʠʪʝ ʧʦʜʘʪʦʮʠ ʦʙʠʯʥʦ ʧʨʝʪʩʪʘʚʫʚʘʘʪ ʣʠʩʪʘ ʥʘ ʧʦʜʘʪʦʮʠ ʰʪʦ ʩʝ 

ʩʦʙʨʘʥʠ ʦʜ ʩʧʝʮʠʿʘʣʠʟʠʨʘʥʠ ʠʥʩʪʠʪʫʮʠʠ ʢʦʠʰʪʦ ʩʝ ʟʘʥʠʤʘʚʘʘʪ ʩʦ ʪʘʘ ʨʘʙʦʪʘ. 

ʄʥʦʛʫ ʝ ʚʘʞʥʦ ʜʘ ʩʝ ʥʘʧʦʤʝʥʝ ʜʝʢʘ ʧʦʜʘʪʦʮʠʪʝ ʢʦʠ ʩʝ ʩʦʙʨʘʥʠ ʦʜ ʝʢʩʪʝʨʥʠ ʠʟʚʦʨʠ 

ʝ ʥʘʿʧʨʚʠʥ ʪʨʝʙʘ ʜʘ ʩʝ ʧʨʝʯʠʩʪʘʪ ʠ ʜʦʧʦʣʥʠʪʝʣʥʦ ʜʘ ʩʝ ʧʦʜʛʦʪʚʘʪ ʟʘ ʜʘ ʙʠʜʘʪ 

ʩʦʦʜʚʝʪʥʠ ʟʘ ʢʦʨʠʩʪʝˁʝ. 

 

4.3 ʇʦʜʛʦʪʦʚʢʘ ʥʘ ʧʦʜʘʪʦʮʠʪʝ 

ɿʘ ʨʝʘʣʠʟʠʨʘˁʝ ʥʘ ʦʚʘʘ ʘʢʪʠʚʥʦʩʪ ʝ ʧʦʪʨʝʙʥʦ ʜʦʙʨʦ ʜʘ ʩʝ ʧʦʟʥʘʚʘ 

ʧʦʜʨʘʯʿʝʪʦ ʥʘ ʜʝʣʦʚʥʠʦʪ ʧʨʦʙʣʝʤ ʠ ʥʝʛʦʚʠʪʝ ʮʝʣʠ. ɺʦ ʩʝʢʦʿ ʩʣʫʯʘʿ, ʥʘʿʜʦʙʘʨ ʠʟʚʦʨ 

ʥʘ ʠʥʬʦʨʤʘʮʠʠ ʟʘ ʧʦʜʘʪʦʮʠʪʝ ʠ ʜʝʣʦʚʥʠʪʝ ʧʨʦʮʝʩʠ ʧʨʝʪʩʪʘʚʫʚʘʘʪ ʝʢʩʧʝʨʪʠʪʝ. ʊʠʝ 

ʩʦ ʩʚʦʠʪʝ ʠʩʢʫʩʪʚʘ ʠ ʟʥʘʝˁʘ ʤʦʞʘʪ ʜʘ ʫʢʘʞʘʪ ʥʘ ʥʘʿʧʦʪʨʝʙʥʠʪʝ ʧʦʜʘʪʦʮʠ ʢʦʠʰʪʦ ʩʦ 

ʩʚʦʿʦʪ ʢʚʘʣʠʪʝʪ ʛʠ ʟʘʜʦʚʦʣʫʚʘʘʪ ʧʦʪʨʝʙʠʪʝ ʟʘ ʠʟʛʨʘʜʙʘ ʥʘ ʤʦʜʝʣ ʟʘ Data Mining. ɿʘ 

ʥʘʿʜʦʙʨʠ ʨʝʟʫʣʪʘʪʠ, ʧʨʠ ʨʘʟʚʦʿʦʪ ʥʘ ʤʦʜʝʣʦʪ, ʧʦʪʨʝʙʥʦ ʝ ʜʘ ʩʝ ʠʤʘ 

ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʘ ʧʦʧʫʣʘʮʠʿʘ ʥʘ ʧʦʜʘʪʦʮʠ43. ʄʥʦʛʫ ʧʨʦʝʢʪʘʥʘʪʠ ʚʦ ʧʦʯʝʪʦʢʦʪ 

ʥʘʩʪʦʿʫʚʘʘʪ ʜʘ ʩʝ ʠʟʚʨʰʠ ʘʥʘʣʠʟʘ ʥʘ ʧʦʜʘʪʦʮʠʪʝ ʟʘ ʜʘ ʩe ʚʠʜʠ ʢʦʠ ʘʪʨʠʙʫʪʠ ʩʝ 

ʜʦʙʨʠ ʟʘ ʧʨʝʜʚʠʜʫʚʘˁʝ. ʈʝʟʫʣʪʘʪ ʦʜ ʪʘʢʚʘʪʘ ʘʥʘʣʠʟʘ ʝ ʨʘʥʛ ʣʠʩʪʘ ʦʜ ʥʘʿʚʘʞʥʠʪʝ 

ʘʪʨʠʙʫʪʠ ʠʣʠ ʧʨʦʤʝʥʣʠʚʠ ʰʪʦ ʩʝ ʦʜ ʦʩʦʙʝʥʘ ʚʘʞʥʦʩʪ ʟʘ ʠʟʛʨʘʜʙʘ ʥʘ ʤʦʜʝʣʦʪ. ɿʘ 

ʠʟʛʨʘʜʙʘ ʥʘ ʤʦʜʝʣʦʪ, ʠʩʪʦ ʪʘʢʘ, ʤʥʦʛʫ ʝ ʚʘʞʥʦ ʜʘ ʩʝ ʦʙʝʟʙʝʜʘʪ ʚʘʣʠʜʥʠ ʠ ʧʦ 

ʤʦʞʥʦʩʪ ʥʘʿʥʦʚʠ ʧʦʜʘʪʦʮʠ.  

ʆʧʨʝʜʝʣʝʥʠ ʤʝʪʦʜʠ ʟʘ Data Mining  ʠʤʘʘʪ ʦʛʨʘʥʠʯʫʚʘˁʘ ʚʦ ʦʜʥʦʩ ʥʘ 

ʛʦʣʝʤʠʥʘʪʘ ʥʘ ʛʨʫʧʘʪʘ ʧʦʜʘʪʦʮʠ ʠʣʠ ʚʦ ʦʜʥʦʩ ʥʘ ʧʨʝʮʠʟʥʦʩʪʘ ʥʘ ʤʦʜʝʣʦʪ ʰʪʦ ʩʝ 

ʩʘʢʘ ʜʘ ʩʝ ʠʟʛʨʘʜʠ. ɹʨʦʿʦʪ ʥʘ ʧʦʪʨʝʙʥʠʪʝ ʧʦʜʘʪʦʮʠ ʤʦʞʝ ʜʘ ʟʘʚʠʩʠ ʦʜ ʨʘʟʣʠʯʥʠ 

ʬʘʢʪʦʨʠ. ʊʘʢʘ, ʥʘ ʧʨʠʤʝʨ, ʘʢʦ ʩʝ ʫʧʦʪʨʝʙʫʚʘʘʪ ʧʦʚʝ˃ʝ ʧʨʦʤʝʥʣʠʚʠ ʚʦ ʤʦʜʝʣʦʪ, 

ʪʦʛʘʰ ʝ ʧʦʪʨʝʙʥʦ ʜʘ ʩʝ ʦʙʝʟʙʝʜʘʪ ʧʦʛʦʣʝʤ ʙʨʦʿ ʧʦʜʘʪʦʮʠ. ʂʦʣʢʫ ʧʦʛʦʣʝʤ ʝ ʙʨʦʿʦʪ 

ʥʘ ʧʦʜʘʪʦʮʠʪʝ ʟʘ ʦʧʨʝʜʝʣʝʥʘ ʧʨʦʤʝʥʣʠʚʘ, ʪʦʣʢʫ ʧʦʪʦʯʥʦ ˃ʝ ʙʠʜʝ ʧʨʝʜʚʠʜʫʚʘˁʝʪʦ 

ʟʘ ʪʘʘ ʧʨʦʤʝʥʣʠʚʘ. ɺʦ ʦʜʜʝʣʥʠ ʩʣʫʯʘʠ, ʧʨʠ ʢʦʥʩʪʨʫʠʨʘˁʝ ʥʘ ʛʨʫʧʘʪʘ ʧʦʜʘʪʦʮʠ ʰʪʦ 

                                                 
43 Dorian Pyle, Data Preparation for Data Mining, Morgan Kaufmann, San Francisko, 2000 
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ʝ ʧʦʪʨʝʙʥʘ ʟʘ ʜʘ ʩʝ ʠʟʛʨʘʜʠ ʤʦʜʝʣʦʪ, ʩʣʫʯʘʿʥʠʦʪ ʠʟʙʦʨ ʥʘ ʧʦʜʘʪʦʮʠʪʝ ʙʠ ʙʠʣ ʩʦʩʝʤʘ 

ʜʦʚʦʣʝʥ. ɼʨʫʛ ʥʘʯʠʥ ʝ, ʧʨʠ ʢʨʝʠʨʘˁʝʪʦ ʥʘ ʪʘʢʚʠʦʪ ʟʙʠʨ ʧʦʜʘʪʦʮʠ ʟʘ ʤʦʜʝʣʠʨʘˁʝ, 

ʜʘ ʩʝ ʟʝʤʝ ʨʝʧʨʝʟʝʥʪʘʪʠʚʝʥ ʧʨʠʤʝʨʦʢ ʩʧʦʨʝʜ ʟʘʩʪʘʧʝʥʦʩʪʘ ʥʘ ʧʦʝʜʠʥʝʯʥʠʪʝ 

ʧʨʦʤʝʥʣʠʚʠ ʢʘʿ ʮʝʣʦʢʫʧʥʘʪʘ ʧʦʧʫʣʘʮʠʿʘ. ʊʨʝʪ ʥʘʯʠʥ ʥʘ ʟʝʤʘˁʝ ʧʨʠʤʝʨʦʢ ʦʜ 

ʧʦʜʘʪʦʮʠʪʝ ʝ ʜʘ ʩʝ ʠʟʙʝʨʝ ʧʦʛʦʣʝʤ ʙʨʦʿ ʿʘʚʫʚʘˁʘ ʥʘ ʧʦʝʜʠʥʝʯʥʘʪʘ ʧʨʦʤʝʥʣʠʚʘ 

ʚʥʘʪʨʝ ʚʦ ʮʝʣʦʢʫʧʥʘʪʘ ʧʦʧʫʣʘʮʠʿʘ. ʆʚʘ ʩʝ ʢʦʨʠʩʪʠ ʢʦʛʘ ʥʝʤʘ ʜʦʚʦʣʥʦ ʛʦʣʝʤʘ 

ʧʦʧʫʣʘʮʠʿʘ ʥʘ ʧʦʜʘʪʦʮʠ, ʧʘ ʩʝ ʥʘʩʪʦʿʫʚʘ ʜʘ ʩʝ ʠʟʙʝʨʝ ʦʥʘʘ ʧʦʿʘʚʘ ʟʘ ʢʦʿʘ ʤʦʜʝʣʦʪ 

ʪʨʝʙʘ ʜʘ ʧʨʝʜʚʠʜʫʚʘ ʩʦ ʧʦʛʦʣʝʤʘ ʪʦʯʥʦʩʪ.  

 ʉʦʙʨʘʥʠʪʝ ʧʦʜʘʪʦʮʠ ʥʝʦʧʭʦʜʥʦ ʝ  ʜʘ ʩʝ ʧʨʦʯʠʩʪʘʪ ʦʜ ʛʨʝʰʢʠ ʠ ʜʘ ʩʝ 

ʥʘʜʦʧʦʣʥʘʪ ʩʦ ʚʨʝʜʥʦʩʪʠʪʝ ʰʪʦ ʥʝʜʦʩʪʘʩʫʚʘʘʪ. ʂʦʣʠʯʠʥʘʪʘ ʧʦʜʘʪʦʮʠ ʟʘʚʠʩʠ ʦʜ 

ʧʦʪʨʝʙʠʪʝ ʟʘ Data Mining , ʥʦ ʠʩʪʦ ʪʘʢʘ, ʠ ʦʜ ʜʦʩʪʘʧʥʦʩʪʘ ʜʦ ʧʦʜʘʪʦʮʠʪʝ. ʆʙʠʯʥʦ, 

ʢʦʣʠʯʠʥʘʪʘ ʜʦʩʪʘʧʥʠ ʧʦʜʘʪʦʮʠ ʝ ʤʥʦʛʫ ʧʦʛʦʣʝʤʘ ʦʜ ʦʥʘʘ ʰʪʦ ʝ ʧʦʪʨʝʙʥʘ, ʙʠʜʝʿ˃ʠ 

ʧʨʝʜ ʫʧʦʪʨʝʙʘʪʘ ʪʠʝ ʧʦʜʘʪʦʮʠ ʩʝ ʘʛʨʝʛʠʨʘʘʪ ʠ ʩʫʤʠʨʘʘʪ ʚʦ ʬʘʟʘʪʘ ʥʘ ʧʦʜʛʦʪʦʚʢʘ ʥʘ 

ʧʦʜʘʪʦʮʠʪʝ, ʚʦ ʟʘʚʠʩʥʦʩʪ ʦʜ ʰʠʨʦʯʠʥʘʪʘ ʥʘ ʧʨʦʙʣʝʤʦʪ ʰʪʦ ʩʝ ʨʝʰʘʚʘ. 

ʅʘ ʧʨʠʤʝʨ, ʥʝʚʨʦʥʩʢʠʪʝ ʤʨʝʞʠ ʠʤʘʘʪ ʩʚʦʿ ʪʝʦʨʝʪʩʢʠ ʤʠʥʠʤʫʤ ʥʘ ʧʦʜʘʪʦʮʠ 

ʰʪʦ ʝ ʧʦʪʨʝʙʝʥ ʟʘ ʫʩʧʝʰʥʦ ʪʨʝʥʠʨʘˁʝ ʥʘ ʤʨʝʞʘʪʘ. ʊʦʘ, ʥʘʿʥʘʧʨʝʜ, ʟʘʚʠʩʠ ʦʜ 

ʩʪʨʫʢʪʫʨʘʪʘ ʥʘ ʥʝʚʨʦʥʩʢʘʪʘ ʤʨʝʞʘ ʪ.ʝ. ʦʜ ʙʨʦʿʦʪ ʥʘ ʚʣʝʟʥʠ ʠ ʩʢʨʠʝʥʠ ʝʜʠʥʠʮʠ ʚʦ 

ʩʣʦʝʚʠʪʝ ʥʘ ʥʝʚʨʦʥʩʢʘʪʘ ʤʨʝʞʘ. ɺʨʟ ʦʩʥʦʚʘ ʥʘ ʧʦʜʘʪʦʮʠʪʝ ʟʘ ʙʨʦʿʦʪ ʥʘ ʥʝʚʨʦʥʠ ʠ 

ʩʣʦʝʚʠ ʥʘ ʤʨʝʞʘʪʘ, ʤʦʞʝ ʜʘ ʩʝ ʧʨʝʩʤʝʪʘ ʙʨʦʿʦʪ ʥʘ ʚʨʩʢʠʪʝ ʤʝʺʫ ʦʧʨʝʜʝʣʝʥʠ 

ʝʜʠʥʠʮʠ, ʠ ʪʦʘ ʩʦ ʧʦʤʦʰ ʥʘ ʬʦʨʤʫʣʘʪʘ: 

s*(v+2)+1 

ʢʘʜʝ ʩʦ s  ʩʝ ʦʟʥʘʯʫʚʘ ʙʨʦʿʦʪ ʥʘ ʩʢʨʠʝʥʠ ʝʜʠʥʠʮʠ, ʘ v ʛʦ ʧʨʝʪʩʪʘʚʫʚʘ ʙʨʦʿʦʪ ʥʘ 

ʚʣʝʟʥʠ ʝʜʠʥʠʮʠ. ɸʢʦ ʙʨʦʿʦʪ ʥʘ ʚʨʩʢʠ ʝ ʧʦʛʦʣʝʤ ʦʜ ʙʨʦʿʦʪ ʥʘ ʧʦʜʘʪʦʮʠ ʟʘ ʪʨʝʥʠʨʘˁʝ 

ʥʘ ʥʝʚʨʦʥʩʢʘʪʘ ʤʨʝʞʘ, ʪʦʛʘʰ ʤʦʞʝ ʜʘ ʩʝ ʩʣʫʯʠ ʪ.ʥ. overfitting, ʪ.ʝ. ʧʦʿʘʚʘ ʤʨʝʞʘʪʘ 

ʜʘ ʟʘʧʘʤʝʪʠ ʧʦʜʘʪʦʮʠ ʟʘ ʪʨʝʥʠʨʘˁʝ, ʰʪʦ ʥʝ ʝ ʜʦʙʨʦ ʟʘ ʢʨʘʿʥʠʦʪ ʨʝʟʫʣʪʘʪ. ɿʘ ʜʘ ʩʝ 

ʠʟʙʝʛʥʝ ʪʦʘ ʙʨʦʿʦʪ ʥʘ ʧʦʜʘʪʦʮʠ ʟʘ ʪʨʝʥʠʨʘˁʝ ʥʘ ʤʨʝʞʘʪʘ ʤʦʨʘ ʜʘ ʙʠʜʝ 10 ʧʘʪʠ 

ʧʦʛʦʣʝʤ ʦʜ ʙʨʦʿʦʪ ʥʘ ʚʨʩʢʠʪʝ. ʅʘ ʧʨʠʤʝʨ, ʟʘ 8 ʚʣʝʟʦʚʠ ʠ 2 ʩʢʨʠʝʥʠ ʝʜʠʥʠʮʠ ʩʝ 

ʜʦʙʠʚʘ 21 ʚʨʩʢʘ. ɸʢʦ ʪʦʘ ʩʝ ʧʦʤʥʦʞʠ ʩʦ 10, ʩʝ ʜʦʙʠʚʘʘʪ 210 ʧʦʜʘʪʦʮʠ. 

ʂʦʛʘ ʩʪʘʥʫʚʘ ʟʙʦʨ ʟʘ ʧʦʜʛʦʪʦʚʢʘʪʘ ʥʘ ʧʦʜʘʪʦʮʠʪʝ ʪʨʝʙʘ ʜʘ ʩʝ ʥʘʧʦʤʝʥʝ ʜʝʢʘ 

ʩʘʤʠʦʪ ʧʨʦʮʝʩ ʩʝ ʦʜʚʠʚʘ ʧʨʝʢʫ: 
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 ʢʣʘʩʠʬʠʢʘʮʠʿʘ. ʇʦʜʘʪʦʮʠʪʝ ʤʦʞʘʪ ʜʘ ʩʝ ʧʦʜʝʣʘʪ ʚʦ ʜʚʝ ʛʣʘʚʥʠ ʛʨʫʧʠ, ʠ 

ʪʦʘ ʢʚʘʣʠʪʘʪʠʚʥʠ ʠ ʢʚʘʥʪʠʪʘʪʠʚʥʠ ʧʦʜʘʪʦʮʠ. ʂʚʘʣʠʪʘʪʠʚʥʠʪʝ 

ʧʦʜʘʪʦʮʠ ʫʧʦʪʨʝʙʫʚʘʘʪ ʦʧʠʩʥʠ ʪʝʨʤʠʥʠ ʟʘ ʨʘʟʣʠʯʥʠ ʚʨʝʜʥʦʩʪʠ, ʘ 

ʢʚʘʥʪʠʪʘʪʠʚʥʠʪʝ ʧʦʜʘʪʦʮʠ ʩʝ ʦʧʠʰʘʥʠ ʥʘʿʯʝʩʪʦ ʩʦ ʥʫʤʝʨʠʯʢʠ 

ʚʨʝʜʥʦʩʪʠ ʠ ʦʙʠʯʥʦ ʩʝ ʢʦʨʠʩʪʘʪ ʧʨʠ ʨʘʟʚʦʿʦʪ ʥʘ ʤʦʜʝʣʦʪ ʟʘ 

ʧʨʝʜʚʠʜʫʚʘˁʝ. ʆʩʚʝʥ ʚʘʢʚʘʪʘ ʢʣʘʩʠʬʠʢʘʮʠʿʘ, ʧʦʩʪʦʠ ʠ ʢʣʘʩʠʬʠʢʘʮʠʿʘ ʥʘ 

ʧʦʜʘʪʦʮʠʪʝ ʥʘ ʥʦʤʠʥʘʣʥʠ, ʦʨʜʠʥʘʣʥʠ, ʠʥʪʝʨʚʘʣʥʠ ʠ ʢʦʥʪʠʥʫʠʨʘʥʠ 

ʧʦʜʘʪʦʮʠ. ʅʦʤʠʥʘʣʥʠʪʝ ʩʝ ʥʫʤʝʨʠʯʢʠ ʧʦʜʘʪʦʮʠ ʰʪʦ ʧʨʝʪʩʪʘʚʫʚʘʘʪ 

ʢʘʪʝʛʦʨʠʠ ʠ ʘʪʨʠʙʫʪʠ. ʆʨʜʠʥʘʣʥʠʪʝ ʠʣʠ ʨʘʥʛʠʨʘʯʢʠ ʧʦʜʘʪʦʮʠ ʩʝ ʦʥʠʝ 

ʧʦʜʘʪʦʮʠ ʰʪʦ ʧʨʝʪʩʪʘʚʫʚʘʘʪ ʢʘʪʝʛʦʨʠʠ ʰʪʦ ʠʤʘʘʪ ʨʝʣʘʪʠʚʥʘ ʚʘʞʥʦʩʪ. 

ʀʥʪʝʨʚʘʣʥʠʪʝ ʧʦʜʘʪʦʮʠ ʩʝ ʥʫʤʝʨʠʯʢʠ ʧʦʜʘʪʦʮʠ ʢʦʠ ʠʤʘʘʪ ʨʝʣʘʪʠʚʥʘ 

ʚʘʞʥʦʩʪ ʠ ʥʝʤʘʘʪ ʪ.ʥ. ʥʫʣʪʘ ʪʦʯʢʘ ʠ, ʥʘ ʢʨʘʿʦʪ ʢʦʥʪʠʥʫʠʨʘʥʠ ʩʝ ʦʥʠʝ 

ʧʦʜʘʪʦʮʠ ʥʘʜ ʢʦʠʰʪʦ ʤʦʞʘʪ ʜʘ ʩʝ ʚʨʰʘʪ ʦʩʥʦʚʥʠ ʘʨʠʪʤʝʪʠʯʢʠ 

ʦʧʝʨʘʮʠʠ; 

 ʟʝʤʘˁʘ ʧʨʠʤʝʨʦʢ ʦʜ ʧʦʜʘʪʦʮʠʪʝ. ɿʝʤʘˁʝʪʦ ʧʨʠʤʝʨʦʢ ʦʜ ʧʦʜʘʪʦʮʠʪʝ 

(sampling) ʝ ʢʨʝʠʨʘˁʝ ʧʨʠʤʝʨʦʢ ʥʘ ʧʦʜʘʪʦʮʠ ʰʪʦ ˃ʝ ʠʤʘ ʧʦʤʘʣʢʫ 

ʧʦʜʘʪʦʮʠ, ʦʪʢʦʣʢʫ ʦʨʠʛʠʥʘʣʥʠʦʪ ʟʙʠʨ ʥʘ ʧʦʜʘʪʦʮʠʪʝ. ʊʘʢʘ ʢʨʝʠʨʘʥʠʦʪ 

ʧʨʠʤʝʨʦʢ ʥʘ ʧʦʜʘʪʦʮʠ ʧʨʝʪʩʪʘʚʫʚʘ ʪ.ʥ. ʨʝʧʨʝʟʝʥʪʘʪʠʚʝʥ ʧʨʠʤʝʨʦʢ, 

ʢʦʥʩʪʨʫʠʨʘʥ ʩʦ ʩʣʫʯʘʝʥ (random) ʠʟʙʦʨ ʦʜ ʮʝʣʦʢʫʧʥʘʪʘ ʧʦʧʫʣʘʮʠʿʘ 

ʧʦʜʘʪʦʮʠ. ʇʨʦʚʝʨʢʘʪʘ ʜʘʣʠ ʧʦʤʘʣʠʦʪ ʧʨʠʤʝʨʦʢ ʝ ʜʦʚʦʣʥʦ 

ʨʝʧʨʝʟʝʥʪʘʪʠʚʝʥ ʤʦʨʘ ʜʘ ʧʦʢʘʞʝ ʚʩʫʰʥʦʩʪ ʜʘʣʠ ʚʨʝʜʥʦʩʪʠʪʝ ʩʝ ʠʩʪʠ 

ʢʘʢʦ ʠ ʚʦ ʦʨʠʛʠʥʘʣʥʠʦʪ ʟʙʠʨ ʥʘ ʧʦʜʘʪʦʮʠ ʦʜʥʦʩʥʦ ʜʘʣʠ ʪʠʝ ʠʤʘʘʪ ʠʩʪʘ 

ʬʨʝʢʚʝʥʮʠʿʘ ʥʘ ʿʘʚʫʚʘˁʝ; 

 ʯʠʩʪʝˁʝ ʥʘ ʧʦʜʘʪʦʮʠʪʝ. ʏʠʩʪʝˁʝʪʦ ʥʘ ʧʦʜʘʪʦʮʠʪʝ ʛʠ ʦʧʬʘ˃ʘ 

ʥʝʠʩʧʨʘʚʥʠʪʝ ʚʨʝʜʥʦʩʪʠ ʥʘ ʧʦʜʘʪʦʮʠʪʝ ʠ ʦʥʠʝ ʚʨʝʜʥʦʩʪʠ ʰʪʦ 

ʥʝʜʦʩʪʘʩʫʚʘʘʪ. ʅʝʠʩʧʨʘʚʥʠʪʝ ʚʨʝʜʥʦʩʪʠ ʥʘ ʧʦʜʘʪʦʮʠʪʝ ʩʝ 

ʧʨʝʧʦʟʥʘʚʘʘʪ ʘʢʦ ʠʟʣʝʛʫʚʘʘʪ ʦʜ ʧʨʝʜʚʠʜʝʥʠʪʝ ʨʘʤʢʠ (ʢʘʿ ʥʫʤʝʨʠʯʢʠʪʝ 

ʧʦʜʘʪʦʮʠ) ʠʣʠ ʘʢʦ ʠʟʛʣʝʜʘʘʪ ʙʝʩʤʠʩʣʝʥʦ (ʢʘʿ ʢʘʪʝʛʦʨʠʿʘʣʥʠʪʝ ʧʦʜʘʪʦʮʠ). 

ʎʝʣʪʘ ʥʘ ʟʘʤʝʥʘ ʥʘ ʚʨʝʜʥʦʩʪʠʪʝ ʰʪʦ ʥʝʜʦʩʪʘʩʫʚʘʘʪ ʝ ʜʚʦʿʥʘ: ʜʘ ʩʝ 

ʧʦʧʦʣʥʠ ʧʨʘʟʥʠʦʪ ʧʨʦʩʪʦʨ ʩʦ ʥʘʿʩʣʠʯʥʠ ʚʨʝʜʥʦʩʪʠ ʠ ʜʘ ʩʝ ʧʦʧʨʘʚʠ 
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ʜʠʩʪʨʠʙʫʮʠʿʘʪʘ ʚʥʘʪʨʝ ʚʦ ʥʝʢʦʿʘ ʧʨʦʤʝʥʣʠʚʘ. ɺʨʝʜʥʦʩʪʠʪʝ ʢʦʠʰʪʦ 

ʥʝʜʦʩʪʘʩʫʚʘʘʪ ʩʝ ʨʝʰʘʚʘʘʪ ʥʘ ʥʝʢʦʣʢʫ ʥʘʯʠʥʠ, ʦʜʥʦʩʥʦ44: 

¶ ʘʢʦ ʧʦʛʦʣʝʤ ʙʨʦʿ ʟʘʧʠʩʠ ʚʦ ʦʧʨʝʜʝʣʝʥʦ ʧʦʣʝ ʥʝʤʘʘʪ ʚʨʝʜʥʦʩʪ, ʪʦʛʘʰ 

ʪʦʘ ʧʦʣʝ ʩʝ ʠʩʬʨʣʘ ʦʜ ʫʧʦʪʨʝʙʘ, 

¶ ʘʢʦ ʩʘʤʦ ʟʘ ʥʝʢʦʣʢʫ ʟʘʧʠʩʠ ʥʝʤʘ ʚʨʝʜʥʦʩʪ, ʪʦʛʘʰ ʪʠʝ ʟʘʧʠʩʠ ʤʦʞʘʪ ʜʘ 

ʩʝ ʦʪʩʪʨʘʥʘʪ, 

¶ ʟʘʤʝʥʘ ʥʘ ʧʦʜʘʪʦʮʠʪʝ ʰʪʦ ʥʝʜʦʩʪʘʩʫʚʘʘʪ ʩʦ ʧʨʦʩʝʯʥʠ ʚʨʝʜʥʦʩʪʠ, 

¶ ʟʘʤʝʥʘ ʥʘ ʧʦʜʘʪʦʮʠʪʝ ʰʪʦ ʥʝʜʦʩʪʘʩʫʚʘʘʪ ʩʦ ʦʧʨʝʜʝʣʝʥʠ ʢʦʥʩʪʘʥʪʥʠ 

ʚʨʝʜʥʦʩʪʠ. 

ʇʦʜʘʪʦʮʠʪʝ ʤʦʨʘʘʪ ʜʘ ʙʠʜʘʪ ʜʦʩʪʘʧʥʠ ʠ ʯʠʩʪʠ ʪʘʢʘ ʜʘ ʙʝʟ ʥʝʢʦʠ 

ʧʦʛʦʣʝʤʠ ʧʨʦʤʝʥʠ ʤʦʞʝʤʝ ʜʘ ʛʠ ʢʦʨʠʩʪʠʤʝ ʧʨʠ ʤʦʜʝʣʠʨʘˁʝʪʦ. 

 ʪʨʘʥʩʬʦʨʤʘʮʠʿʘ ʥʘ ʧʦʜʘʪʦʮʠʪʝ. ɿʘ ʧʦʪʨʝʙʠʪʝ ʥʘ Data Mining 

ʧʦʜʘʪʦʮʠʪʝ ʤʦʨʘʘʪ ʜʘ ʩʝ ʪʨʘʥʩʬʦʨʤʠʨʘʘʪ ʚʦ ʥʝʢʦʿ ʩʦʦʜʚʝʪʝʥ ʬʦʨʤʘʪ. 

ʊʘʢʚʘʪʘ ʪʨʘʥʩʬʦʨʤʘʮʠʿʘ ʤʦʞʝ ʜʘ ʟʘʧʦʯʥʝ ʫʰʪʝ ʚʦ ʩʘʤʦʪʦ ʩʢʣʘʜʠʰʪʝ ʥʘ 

ʧʦʜʘʪʦʮʠ. Data Warehouse  ʝ ʙʘʟʘ ʥʘ ʧʦʜʘʪʦʮʠ ʢʘʜʝ ʰʪʦ ʧʦʢʨʘʿ 

ʠʥʬʦʨʤʘʮʠʠʪʝ ʩʦʙʨʘʥʠ ʠʥʪʝʨʥʦ ʟʘ ʚʨʝʤʝ ʥʘ ʜʝʣʦʚʥʠʦʪ ʧʨʦʮʝʩ, ʩʝ 

ʩʦʙʠʨʘʘʪ ʠ ʝʢʩʪʝʨʥʠ ʠʥʬʦʨʤʘʮʠʠ ʦʜ ʥʘʜʚʦʨʝʰʥʠʪʝ ʠʟʚʦʨʠ. 

ʉʢʣʘʜʠʰʪʝʪʦ ʥʘ ʧʦʜʘʪʦʮʠ ʠʤʘ ʦʛʨʘʥʠʯʫʚʘˁʘ ʧʨʠ ʢʦʨʠʩʪʝˁʝʪʦ ʥʘ ʥʦʚʠʪʝ 

ʠʟʚʦʨʠ ʥʘ ʧʦʜʘʪʦʮʠ, ʙʠʜʝʿ˃ʠ ʪʦʘ, ʧʦ ʧʨʘʚʠʣʦ, ʩʝ ʛʨʘʜʠ ʚʨʟ ʦʩʥʦʚʘ ʥʘ 

ʧʦʩʪʦʿʥʠʪʝ ʠʟʚʦʨʠ, ʪʘʢʘ ʰʪʦ ʩʦ ʧʦʿʘʚʘʪʘ ʥʘ ʩʝʢʦʿ ʥʦʚ ʠʟʚʦʨ ʥʘ ʧʦʜʘʪʦʮʠ, 

ʩʢʣʘʜʠʰʪʝʪʦ ʤʦʨʘ ʟʥʘʯʠʪʝʣʥʦ ʜʘ ʩʝ ʤʝʥʫʚʘ. ʇʦʜʘʪʦʮʠʪʝ ʚʦ Data 

Warehouse  ʩʝ ʠʤʧʦʨʪʠʨʘʘʪ ʧʦ ʥʠʚʥʦʪʦ ʯʠʩʪʝˁʝ ʦʜ ʢʘʢʚʠ ʙʠʣʦ 

ʥʝʜʦʩʪʘʪʦʮʠ ʠʣʠ ʪʘʢʚʠʪʝ ʧʦʜʘʪʦʮʠ ʚʦʦʧʰʪʦ ʥʝ ʩʝ ʟʝʤʘʘʪ ʧʨʝʜʚʠʜ. 

ʇʦʜʘʪʦʮʠ ʰʪʦ ʩʝ ʦʩʦʙʝʥʦ ʜʝʪʘʣʠʟʠʨʘʥʠ ʦʜ ʪʨʘʥʩʘʢʮʠʩʢʠʪʝ 

ʠʥʬʦʨʤʘʮʠʩʢʠ ʩʠʩʪʝʤʠ ʥʝ ʩʝ ʟʝʤʘʘʪ ʧʨʝʜʚʠʜ ʧʦʨʘʜʠ ʛʦʣʝʤʘʪʘ ʢʦʣʠʯʠʥʘ 

ʟʘʧʠʩʠ. ʇʦʨʘʜʠ ʪʦʘ ʧʨʝʢʫ ʘʛʨʝʛʠʨʘˁʝ ʧʦʜʘʪʦʮʠʪʝ ʩʝ ʩʚʝʜʫʚʘʘʪ ʥʘ 

ʦʧʨʝʜʝʣʝʥʦ ʥʠʚʦ ʰʪʦ ʦʚʦʟʤʦʞʫʚʘ ʦʩʪʚʘʨʫʚʘˁʝ ʥʘ ʮʝʣʠʪʝ ʥʘ Data 

Mining. ʅʘʿʯʝʩʪʠ ʩʣʫʯʘʠ ʢʦʛʘ ʝ ʧʦʪʨʝʙʥʦ ʜʘ ʩʝ ʪʨʘʥʩʬʦʨʤʠʨʘʘʪ 

ʧʦʜʘʪʦʮʠʪʝ ʩʝ ʩʠʛʫʨʥʦʩʪʘ ʠʣʠ ʟʘʰʪʠʪʘʪʘ ʥʘ ʧʨʠʚʘʪʥʦʩʪʘ ʥʘ ʧʦʜʘʪʦʮʠʪʝ 

                                                 
44 Dorian Pyle, Data Preparation for Data Mining, Morgan Kaufmann, San Francisko 2000 



˛̮̓̋̑̉̃́̆̓̏ ̎́ ̮̈̎́̆̆ ̃̏ ̘́̎́̌̉̓̉̋̉̓̆ ̂́̈̉ ̎́ ̗̐̏̅́̓̏̉ ɉ$ÁÔÁ -ÉÎÉÎÇɊ ̃̏ ̗̪̔̎̋̉́̕ ̎́ 
̅̆̌̏̃̎̏̓̏ ̮̑́̂̏̓̆̆ ̎́ ̋̏̍̐́̎̉̉̓̆ 

 

64 

 

ʰʪʦ ʩʝ ʨʝʰʘʚʘ ʥʘ ʪʦʿ ʥʘʯʠʥ ʰʪʦ ʥʝʢʦʠ ʚʘʞʥʠ ʚʨʝʜʥʦʩʪʠ ʥʘ ʧʦʜʘʪʦʮʠʪʝ 

ʩʝ ʟʘʤʝʥʫʚʘʘʪ ʩʦ ʢʦʜʠʨʘʥʠ ʚʨʝʜʥʦʩʪʠ. 

 

4.4 ʀʟʛʨʘʜʙʘ ʥʘ ʤʦʜʝʣ ʟʘ Data Mining  

ʂʦʛʘ ʩʝ ʨʘʩʧʦʣʘʛʘ ʩʦ ʧʦʪʨʝʙʥʠʪʝ ʧʦʜʘʪʦʮʠ ʤʦʞʝ ʜʘ ʩʝ ʜʦʥʝʩʝ ʦʜʣʫʢʘ ʢʦʿ 

ʤʦʜʝʣ ʟʘ Data Mining ʤʦʞʝ ʜʘ ʩʝ ʫʧʦʪʨʝʙʠ: ʨʝʛʨʝʩʠʦʥʘ ʘʥʘʣʠʟʘ, ʘʥʘʣʠʟʘ ʥʘ 

ʚʘʨʠʿʘʥʩʘ, ʩʪʝʙʣʦ ʥʘ ʦʜʣʫʯʫʚʘˁʝ, ʥʝʚʨʦʥʩʢʠ ʤʨʝʞʠ ʠ ʜʨ. ɹʠʜʝʿ˃ʠ ʝ ʤʦʞʥʘ ʧʨʠʤʝʥʘ 

ʥʘ Data Mining ʟʘ ʨʘʟʣʠʯʥʠ ʨʘʙʦʪʠ, ʥʝʢʦʠ ʤʝʪʦʜʠ ʠʣʠ ʤʦʜʝʣʠ ʟʘ Data Mining 

ʧʦʤʘʣʢʫ ʠʣʠ ʧʦʚʝ˃ʝ ʩʝ ʧʨʠʤʝʥʣʠʚʠ. ʏʝʩʪʦ ʝ ʧʦʪʨʝʙʥʦ ʜʘ ʩʝ ʠʟʛʨʘʜʠ ʧʦʚʝ˃ʝ ʦʜ ʝʜʝʥ 

ʤʦʜʝʣ45, ʘ ʧʦʜʦʮʥʘ ʜʘ ʩʝ ʦʧʨʝʜʝʣʠ ʢʦʿ ʤʦʜʝʣ ʝ ʥʘʿʜʦʙʘʨ ʟʘ ʨʝʰʘʚʘˁʝ ʥʘ ʦʜʜʝʣʝʥ 

ʧʨʦʙʣʝʤ. ʅʘ ʩʣʠʢʘ 17 ʝ ʧʨʠʢʘʞʘʥʘ ʠʟʛʨʘʜʙʘʪʘ ʥʘ ʤʦʜʝʣ ʟʘ Data Mining  ʠ ʧʦʣʦʞʙʘʪʘ 

ʥʘ ʧʦʜʘʪʦʮʠʪʝ ʚʦ ʦʜʥʦʩ ʥʘ ʦʩʪʘʥʘʪʠʪʝ ʧʨʦʮʝʩʠ ʧʨʠ ʠʟʛʨʘʜʙʘʪʘ ʥʘ ʦʚʦʿ ʤʦʜʝʣ. 
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ʀʜʝʥʪʠʬʠʢʫʚʘˁʝ 

ʥʘ ʧʦʪʨʝʙʥʠʪʝ 

ʧʦʜʘʪʦʮʠ 

ʇʨʦʥʘʦʺʘˁʝ 

ʥʘ 

ʧʦʜʘʪʦʮʠʪʝ 

ʇʨʦʚʝʨʢʘ, 

ʠʩʪʨʘʞʫʚʘˁʝ ʠ 

ʯʠʩʪʝˁʝ ʥʘ 

ʧʦʜʘʪʦʮʠʪʝ 

ʊʨʘʥʩʧʦʨʪ 

ʥʘ 

ʧʦʜʘʪʦʮʠʪʝ 

ɼʦʜʘʚʘˁʝ ʥʘ 

ʠʟʚʝʜʝʥʠ 

ʧʨʦʤʘʥʣʠʚʠ 

ʀʟʙʦʨ ʥʘ 

ʤʦʜʝʣ 

ɺʨʝʜʥʫʚʘˁʝ 

ʥʘ ʤʦʜʝʣʦʪ 

ʊʨʝʥʠʨʘˁʝ 

ʥʘ ʤʦʜʝʣʦʪ 
ʀʟʙʦʨ ʥʘ 

ʤʝʪʦʜ 

ʂʨʝʠʨʘˁʝ ʥʘ 

ʨʝʧʨʝʟʝʥʪʘʠʪʚʝʥ 

ʧʨʠʤʝʨʦʢ 

ʇʦʜʘʪʦʮʠʪʝ ʥʝ ʩʝ ʜʦʙʨʠ 

ʃʦʰʠ ʧʦʜʘʪʦʮʠ ʇʦʜʘʪʦʮʠʪʝ ʥʝ ʤʦʞʘʪ ʜʘ ʩʝ 

ʜʦʙʠʿʘʪ 

ʇʦʜʦʙʘʨ ʤʝʪʦʜ 

ʇʦʜʦʙʘʨ ʨʝʧʨʝʟʝʥʪʘʪʠʚʝʥ ʧʨʠʤʝʨʦʢ 

ʇʦʜʦʙʨʦ ʠʟʚʝʜʝʥʠ ʧʨʦʤʝʥʣʠʚʠ 
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 ɺʦ ʧʨʦʮʝʩʦʪ ʥʘ ʠʟʙʦʨ ʠ ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʧʦʜʘʪʦʮʠʪʝ ʧʦʥʝʢʦʛʘʰ ʝ ʧʦʪʨʝʙʥʦ ʜʘ 

ʩʝ ʧʨʦʚʝʨʘʪ ʧʨʝʪʭʦʜʥʠʪʝ ʧʨʦʮʝʩʠ ʟʘ ʜʘ ʩʝ ʚʠʜʠ ʜʘʣʠ ʤʦʞʘʪ ʜʘ ʩʝ ʜʦʙʠʿʘʪ ʥʝʢʦʠ 

ʢʚʘʣʠʪʝʪʥʠ ʧʦʜʘʪʦʮʠ. ʇʨʠ ʚʨʝʜʥʫʚʘˁʝʪʦ ʥʘ ʤʦʜʝʣʦʪ ʤʦʞʝ ʜʘ ʩʝ ʟʘʢʣʫʯʠ ʜʝʢʘ ʝ 

ʧʦʪʨʝʙʥʦ ʜʘ ʩʝ ʦʙʝʟʙʝʜʘʪ ʧʦʜʦʙʨʠ ʧʦʜʘʪʦʮʠ, ʜʘ ʩʝ ʠʟʥʘʿʜʘʪ ʜʦʧʦʣʥʠʪʝʣʥʠ ʠʟʚʝʜʝʥʠ 

ʧʦʜʘʪʦʮʠ ʠʣʠ ʜʘ ʩʝ ʬʦʨʤʠʨʘ ʧʨʠʤʝʨʦʢ ʰʪʦ ʧʦʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦ ˃ʝ ʿʘ ʧʨʝʪʩʪʘʚʫʚʘ 

ʧʦʧʫʣʘʮʠʿʘʪʘ. ʇʨʠʪʦʘ, ʚʘʢʚʦʪʦ ʧʦʚʪʦʨʥʦ ʚʨʘ˃ʘˁʝ ʥʘ ʧʨʝʪʭʦʜʥʠʪʝ ʧʨʦʮʝʩʠ ʠʤʘ ʟʘ 

ʮʝʣ ʧʦʜʦʙʨʫʚʘˁʝ ʥʘ ʚʨʝʜʥʦʩʪʘ ʥʘ ʤʦʜʝʣʦʪ ʟʘ Data Mining. 

 

4.5 ɺʨʝʜʥʫʚʘˁʝ ʥʘ ʤʦʜʝʣʦʪ 

ʇʨʠ ʧʨʦʮʝʩʦʪ ʥʘ Data Mining  ʯʝʩʪʦ ʩʝ ʚʨʰʠ ʝʢʩʧʝʨʠʤʝʥʪʠʨʘˁʝ ʩʦ 

ʨʘʟʣʠʯʥʠ ʚʠʜʦʚʠ ʤʦʜʝʣʠ ʠ ʘʣʛʦʨʠʪʤʠ ʟʘ Data Mining, ʧʨʝʢʫ ʤʝʥʫʚʘˁʝ ʥʘ 

ʧʘʨʘʤʝʪʨʠʪʝ. ʄʝʨʝˁʝʪʦ ʥʘ ʧʝʨʬʦʨʤʘʥʩʠʪʝ ʠ ʩʧʦʨʝʜʙʘʪʘ ʥʘ ʧʦʚʝ˃ʝ ʤʦʜʝʣʠ ʤʦʞʝ ʜʘ 

ʩʝ ʠʟʚʨʰʠ ʩʦ ʧʦʤʦʰ ʥʘ ʛʨʘʬʠʢʦʥʦʪ ʟʘ ʢʫʤʫʣʘʪʠʚʥʘ ʜʦʙʠʚʢʘ46 ʠʣʠ ʟʛʦʣʝʤʫʚʘˁʝ 

ʥʘ ʢʦʨʠʩʥʦʩʪʘ, ʢʦʛʘ ʙʠ ʩʝ ʫʧʦʪʨʝʙʠʣ ʤʦʜʝʣʦʪ ʟʘ Data Mining. ɸʢʦ ʢʨʠʚʘʪʘ ʥʘ 

ʢʫʤʫʣʘʪʠʚʥʠʦʪ ʛʨʘʬʠʢʦʥ ʝ ʧʨʝʙʣʠʩʢʫ ʜʦ ʦʩʥʦʚʥʘʪʘ ʣʠʥʠʿʘ, ʪʦʛʘʰ ʚʝʨʦʿʘʪʥʦ ʩʝ 

ʨʘʙʦʪʠ ʟʘ ʩʣʘʙ ʤʦʜʝʣ. ɺʦ ʪʦʿ ʩʣʫʯʘʿ ʝ ʧʦʪʨʝʙʥʦ ʚʦ ʤʦʜʝʣʦʪ ʜʘ ʩʝ ʩʪʘʚʘʪ ʥʦʚʠ 

ʧʨʦʤʝʥʣʠʚʠ, ʜʘ ʩʝ ʦʙʝʟʙʝʜʘʪ ʥʦʚʠ ʧʦʜʘʪʦʮʠ ʠʣʠ ʜʘ ʩʝ ʠʟʙʝʨʝ ʜʨʫʛʘ ʪʝʭʥʠʢʘ ʟʘ 

ʤʦʜʝʣʠʨʘˁʝ. ɸʢʦ ʢʨʠʚʘʪʘ ʝ ʫʰʪʝ ʧʦʙʣʠʩʢʫ ʜʦ ʦʩʥʦʚʥʘʪʘ ʣʠʥʠʿʘ, ʪʦʛʘʰ ʩʪʘʥʫʚʘ ʟʙʦʨ 

ʟʘ ʧʨʝʪʨʝʥʠʨʘˁʝ ʥʘ ʤʦʜʝʣʦʪ (overfitting), ʦʜʥʦʩʥʦ ʪʦʘ ʝ ʧʦʿʘʚʘ ʢʦʛʘ ʤʦʜʝʣʦʪ 

ʟʘʧʘʤʝʪʫʚʘ ʧʦʜʘʪʦʮʠ ʟʘ ʪʨʝʥʠʨʘˁʝ. ʇʦʜʘʪʦʮʠʪʝ ʰʪʦ ʩʝ ʫʧʦʪʨʝʙʝʥʠ ʧʨʠ ʠʟʛʨʘʜʙʘʪʘ 

ʪʦʣʢʫ ʩʝ ʨʘʟʣʠʢʫʚʘʘʪ ʦʜ ʦʥʠʝ ʢʦʠ ʩʝ ʫʧʦʪʨʝʙʫʚʘʘʪ ʟʘ ʧʨʝʜʚʠʜʫʚʘˁʝ, ʪʘʢʘ ʰʪʦ ʥʝ 

ʤʦʞʘʪ ʠʩʪʠʪʝ ʜʘ ʩʝ ʧʨʠʤʝʥʘʪ. ɺʦ ʪʦʿ ʩʣʫʯʘʿ ʩʪʘʥʫʚʘ, ʧʘʢ, ʩʝ ʧʦʢʘʞʫʚʘ ʜʝʢʘ ʤʦʜʝʣʦʪ 

ʥʝ ʝ ʩʧʦʩʦʙʝʥ ʜʦʚʦʣʥʦ ʜʘ ʛʝʥʝʨʘʣʠʟʠʨʘ ʠ ʜʘ ʙʠʜʝ ʧʨʠʤʝʥʝʪ ʚʦ ʩʝʢʦʿʘ ʩʠʪʫʘʮʠʿʘ. 

ʊʘʢʚʘʪʘ ʩʠʪʫʘʮʠʿʘ ʚʦ ʩʝʢʦʿ ʩʣʫʯʘʿ ʪʨʝʙʘ ʜʘ ʩʝ ʠʟʙʝʛʥʫʚʘ. ʂʘʿ ʥʝʚʨʦʥʩʢʠʪʝ ʤʨʝʞʠ 

ʤʦʜʝʣʦʪ ʤʦʞʝ ʜʘ ʩʝ ʠʟʤʝʥʠ ʩʦ ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʙʨʦʿʦʪ ʥʘ ʿʘʟʣʠ ʚʦ ʩʢʨʠʝʥʠʦʪ ʩʣʦʿ, ʘ 

ʢʘʿ ʩʪʝʙʣʘʪʘ ʥʘ ʦʜʣʫʯʫʚʘˁʝ ʤʦʞʝ ʜʘ ʩʝ ʥʘʤʘʣʠ ʙʨʦʿʦʪ ʥʘ ʛʨʘʥʢʠʪʝ. ɸʢʦ ʚʦ 

ʛʨʘʬʠʢʦʥʦʪ ʩʝ ʿʘʚʠ ʨʘʤʥʘ ʣʠʥʠʿʘ, ʪʦʘ ʟʥʘʯʠ ʜʝʢʘ ʧʦʩʪʦʠ ʩʠʣʥʘ ʢʦʨʝʣʘʮʠʿʘ ʤʝʺʫ 

ʚʣʝʟʦʪ ʚʦ ʤʦʜʝʣʦʪ ʠ ʧʨʝʜʚʠʜʝʥʠʦʪ ʠʟʣʝʟ. ʊʦʛʘʰ, ʧʘʢ, ʩʪʘʥʫʚʘ ʟʙʦʨ ʟʘ ʤʥʦʛʫ ʜʦʙʘʨ 

ʤʦʜʝʣ, ʰʪʦ ʤʦʞʝ ʜʘ ʜʘʜʝ ʦʜʣʠʯʥʠ ʨʝʟʫʣʪʘʪʠ. ʉʪʘʙʠʣʝʥ ʤʦʜʝʣ ʝ ʦʥʦʿ ʰʪʦ ʩʝ 
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ʦʜʥʝʩʫʚʘ ʧʦʜʝʜʥʘʢʚʦ ʧʨʠ ʧʨʠʤʝʥʘʪʘ ʥʘ ʨʘʟʣʠʯʥʠ ʧʨʠʤʝʨʦʮʠ ʥʘ ʧʦʜʘʪʦʮʠ, ʧʘ ʚʨʟ 

ʦʩʥʦʚʘ ʥʘ ʪʦʘ ʧʦʩʪʦʠ ʜʦʚʝʨʙʘ ʜʝʢʘ ʤʦʜʝʣʦʪ ˃ʝ ʨʘʙʦʪʠ ʜʦʙʨʦ ʥʘ ʢʦʿ ʙʠʣʦ ʧʨʠʤʝʨʦʢ 

ʥʘ ʧʦʜʘʪʦʮʠ. 

ʄʦʜʝʣʦʪ ʩʝʢʦʛʘʰ ʪʨʝʙʘ ʜʘ ʩʝ ʚʨʝʜʥʫʚʘ ʩʦ ʧʦʜʘʪʦʮʠʪʝ ʰʪʦ ʥʝ ʙʠʣʝ ʢʦʨʠʩʪʝʥʠ 

ʧʨʠ ʥʝʛʦʚʠʦʪ ʨʘʟʚʦʿ. ʇʦʨʘʜʠ ʪʦʘ, ʧʦʜʘʪʦʮʠʪʝ ʤʦʞʘʪ ʜʘ ʩʝ ʧʦʜʝʣʘʪ ʥʘ ʧʦʜʘʪʦʮʠ ʟʘ 

ʤʦʜʝʣʠʨʘˁʝ ʠ ʧʦʜʘʪʦʮʠ ʟʘ ʪʝʩʪʠʨʘˁʝ.  

ʊʦʯʥʦʩʪʘ ʥʘ ʤʦʜʝʣʦʪ47 ʩʝ ʤʝʨʠ ʚʨʟ ʦʩʥʦʚʘ ʥʘ ʧʨʝʜʚʠʜʝʥʠʪʝ ʠʟʣʝʟʥʠ 

ʨʝʟʫʣʪʘʪʠ ʠ ʚʠʩʪʠʥʩʢʠʪʝ ʚʨʝʜʥʦʩʪʠ. ɸʢʦ ʩʝ ʟʘʙʝʣʝʞʠ ʦʪʩʪʘʧʫʚʘˁʝ ʚʦ 

ʧʨʝʜʚʠʜʫʚʘˁʝʪʦ, ʪʦʛʘʰ ʪʨʝʙʘ ʜʘ ʩʝ ʠʟʚʨʰʠ ʢʦʨʝʢʮʠʿʘ ʥʘ ʤʦʜʝʣʦʪ. ʉʦ ʧʦʤʦʰ ʥʘ 

ʢʫʤʫʣʘʪʠʚʥʠʦʪ ʛʨʘʬʠʢʦʥ ʤʦʞʝ ʜʘ ʩʝ ʧʨʠʢʘʞʝ ʨʘʥʛʠʨʘʥʦʩʪʘ ʥʘ ʤʦʜʝʣʦʪ ʘʢʦ ʥʘ 

ʠʩʪʠʦʪ ʛʨʘʬʠʢʦʥ ʩʝ ʩʪʘʚʘʪ ʨʝʟʫʣʪʘʪʠʪʝ ʥʘ ʩʝʢʦʿ ʧʦʝʜʠʥʝʯʝʥ ʤʦʜʝʣ.  

 

 

ʉʣʠʢʘ 18. ʂʫʤʫʣʘʪʠʚʝʥ ʛʨʘʬʠʢʦʥ ʥʘ ʢʦʨʠʩʥʦʩʪʘ ʦʜ ʤʦʜʝʣʦʪ 

 

ʅʘ ʭʦʨʠʟʦʥʪʘʣʥʘʪʘ ʦʩʢʘ ʩʝ ʥʘʦʺʘ ʧʨʦʮʝʥʪʦʪ ʥʘ ʢʦʨʠʩʪʝʥʠ ʧʦʜʘʪʦʮʠ, ʘ ʥʘ 

ʚʝʨʪʠʢʘʣʥʘʪʘ ʦʩʢʘ ʧʨʦʮʝʥʪʦʪ ʥʘ ʪʦʯʥʠ ʠʟʣʝʟʥʠ ʨʝʟʫʣʪʘʪʠ. ɸʢʦ, ʥʘ ʧʨʠʤʝʨ, ʟʘ 20% 
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ʧʦʜʘʪʦʮʠ ʩʝ ʜʦʙʠʿʘʪ 70% ʩʘʢʘʥʠ ʠʟʣʝʟʠ, ʪʦʛʘʰ ʤʦʞʝ ʜʘ ʩʝ ʪʚʨʜʠ ʜʝʢʘ ʤʦʜʝʣʦʪ ʝ 

ʜʦʙʘʨ. ʇʨʠʪʦʘ, ʦʚʘʘ ʣʠʥʠʿʘ ʝ ʜʘʣʝʢʫ ʦʜ ʦʩʥʦʚʥʘʪʘ ʜʠʿʘʛʦʥʘʣʥʘ ʣʠʥʠʿʘ ʰʪʦ ʦʟʥʘʯʫʚʘ 

ʧʨʝʜʚʠʜʫʚʘˁʝ ʙʝʟ ʤʦʜʝʣ, ʧʘ ʤʦʞʝ ʜʘ ʩʝ ʢʘʞʝ ʜʘʢʘ ʤʦʜʝʣʦʪ ʨʘʙʦʪʠ 3,5 ʧʘʪʠ 

ʧʦʜʦʙʨʦ, ʦʪʢʦʣʢʫ ʰʪʦ ʩʝ ʦʯʝʢʫʚʘ. ʂʦʣʢʫ ʧʦʚʨʰʠʥʘʪʘ ʧʦʤʝʺʫ ʣʠʥʠʿʘʪʘ ʥʘ ʤʦʜʝʣʦʪ ʠ 

ʜʠʿʘʛʦʥʘʣʥʘʪʘ ʣʠʥʠʿʘ ʢʦʿʘ ʦʟʥʘʯʫʚʘ ʧʨʝʜʚʠʜʫʚʘˁʝ ʙʝʟ ʤʦʜʝʣ ʝ ʧʦʛʦʣʝʤʘ, ʪʦʣʢʫ 

ʤʦʜʝʣʦʪ ʝ ʧʦʜʦʙʘʨ. 

 

4.6 ʀʤʧʣʝʤʝʥʪʘʮʠʿʘ ʥʘ ʤʦʜʝʣʦʪ ʟʘ Data Mining 

ʇʦ ʚʝʨʠʬʠʢʫʚʘˁʝʪʦ ʥʘ ʤʦʜʝʣʦʪ, ʩʣʝʜʠ ʥʝʛʦʚʘ ʧʨʠʤʝʥʘ ʟʘ ʜʘ ʩʝ ʧʦʜʦʙʨʠ 

ʜʝʣʦʚʥʦʪʦ ʦʜʣʫʯʫʚʘˁʝ. ʀʟʙʨʘʥʠʦʪ ʤʦʜʝʣ ʩʝ ʠʤʧʣʝʤʝʥʪʠʨʘ ʧʨʝʢʫ ʘʧʣʠʢʘʮʠʠ ʰʪʦ 

ʧʦʜʜʨʞʫʚʘʘʪ ʜʠʥʘʤʠʯʢʘ ʠʟʤʝʥʘ ʥʘ ʤʦʜʝʣʦʪ. ɺʣʠʿʘʥʠʝʪʦ ʚʨʟ ʦʩʥʦʚʘ ʥʘ 

ʠʥʬʦʨʤʘʮʠʠʪʝ ʤʦʞʝ ʜʘ ʩʝ ʦʜʚʠʚʘ ʥʘ ʥʝʢʦʣʢʫ ʥʘʯʠʥʠ48: 

 ʦʪʢʨʠʚʘˁʝ ʥʘ ʟʥʘʝˁʝ, 

 ʧʨʝʟʝʤʘˁʝ ʥʘ ʦʜʜʝʣʥʠ ʤʝʨʢʝʪʠʥʰʢʠ ʘʢʪʠʚʥʦʩʪʠ, 

 ʧʫʙʣʠʢʫʚʘˁʝ ʚʨʝʜʥʠ ʠʥʬʦʨʤʘʮʠʠ, 

 ʧʝʨʠʦʜʠʯʥʦ ʧʨʝʜʚʠʜʫʚʘˁʝ, 

 ʠʩʧʨʘʚʢʘ ʥʘ ʧʦʜʘʪʦʮʠʪʝ ʟʘ ʧʦʜʦʙʨʫʚʘˁʝ ʥʘ ʧʝʨʬʦʨʤʘʥʩʠʪʝ ʥʘ ʤʦʜʝʣʦʪ,  

 ʧʨʝʜʚʠʜʫʚʘˁʝ ʚʦ ʨʝʘʣʥʦ ʚʨʝʤʝ (ʫʧʦʪʨʝʙʘ ʧʨʝʢʫ ʜʨʫʛʘ ʘʧʣʠʢʘʮʠʿʘ). 

ʇʦ ʦʪʢʨʠʚʘˁʝʪʦ ʥʘ ʥʝʢʦʠ ʚʨʩʢʠ, ʬʦʨʤʠ ʠʣʠ ʤʦʜʝʣʠ ʤʝʺʫ ʧʦʜʘʪʦʮʠʪʝ 

ʧʦʩʪʦʿʘʪ ʥʝʢʦʣʢʫ ʤʦʞʥʦʩʪ ʟʘ ʥʠʚʥʘ ʧʨʠʤʝʥʘ, ʦʜʥʦʩʥʦ: 

 ʧʨʝʟʝʥʪʘʮʠʿʘ. ʐʘʙʣʦʥʠʪʝ ʦʪʢʨʠʝʥʠ ʩʦ ʧʦʤʦʰ ʥʘ Data Mining ʤʦʞʘʪ ʜʘ 

ʩʝ ʧʨʝʟʝʥʪʠʨʘʘʪ ʚʦ ʜʦʢʫʤʝʥʪʠʪʝ ʚʦ ʪʝʢʩʪʫʘʣʝʥ ʠʣʠ ʛʨʘʬʠʯʢʠ ʦʙʣʠʢ. ɿʘ 

ʨʘʟʣʠʢʘ ʦʜ ʪʝʢʩʪʫʘʣʥʠʪʝ, ʟʘ ʛʨʘʬʠʯʢʠʪʝ ʧʨʠʢʘʟʠ ʝ ʧʦʪʨʝʙʥʦ ʘʣʘʪʢʠʪʝ ʟʘ 

Data Mining ʜʘ ʛʝʥʝʨʠʨʘʘʪ ʠʟʣʝʟ ʚʦ ʩʦʦʜʚʝʪʥʘ ʬʦʨʤʘ. ʊʘʢʘ, 

ʧʨʝʟʝʥʪʠʨʘʥʠʪʝ ʠʥʬʦʨʤʘʮʠʠ ʧʨʝʪʩʪʘʚʫʚʘʘʪ ʩʦʣʠʜʥʘ ʦʩʥʦʚʘ ʟʘ 

ʦʜʣʫʯʫʚʘˁʝ. 

 ʜʝʣʦʚʥʘ ʠʥʪʝʣʝʛʝʥʮʠʿʘ. ʐʘʙʣʦʥʠʪʝ ʤʦʞʘʪ ʜʘ ʩʝ ʢʦʨʠʩʪʘʪ ʟʘ 

ʧʨʘʰʘʣʥʠʮʠ ʥʘʜ ʙʘʟʘʪʘ ʥʘ ʧʦʜʘʪʦʮʠ. ɿʘ ʦʚʘʘ ʮʝʣ ʘʣʘʪʢʠʪʝ ʟʘ Data Mining 
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ʤʦʨʘʘʪ ʜʘ ʛʝʥʝʨʠʨʘʘʪ ʩʦʦʜʚʝʪʝʥ ʠʟʣʝʟ, ʥʘ ʧʨʠʤʝʨ, ʜʨʚʘ ʥʘ ʦʜʣʫʯʫʚʘˁʝ ʚʦ 

SQL ʦʙʣʠʢ, ʟʘ ʜʘ ʤʦʞʘʪ ʜʘ ʩʝ ʫʧʦʪʨʝʙʘʪ ʧʨʠ ʠʟʨʘʙʦʪʢʘʪʘ ʥʘ ʠʟʚʝʰʪʘʠʪʝ. 

 ʚʨʝʜʥʫʚʘˁʝ ʥʘ ʧʦʜʘʪʦʮʠʪʝ. ʆʪʢʨʠʝʥʠʪʝ ʰʘʙʣʦʥʠ ʤʝʺʫ ʧʦʜʘʪʦʮʠʪʝ 

ʠʤʘʘʪ ʟʘ ʮʝʣ ʥʠʚʥʦ ʦʮʝʥʫʚʘˁʝ ʠ ʦʟʥʘʯʫʚʘˁʝ ʦʜ ʙʘʟʘʪʘ ʟʘ ʜʘ ʩʝ ʜʝʬʠʥʠʨʘ 

ʥʘʪʘʤʦʰʥʦʪʦ ʦʜʥʝʩʫʚʘˁʝ. ɿʘ ʦʩʪʚʘʨʫʚʘˁʝ ʥʘ ʦʚʘʘ ʟʘʜʘʯʘ, ʠʩʪʦ ʪʘʢʘ, ʝ 

ʧʦʪʨʝʙʥʦ ʜʘ ʩʝ ʠʤʘ SQL. 

 ʩʠʩʪʝʤʠ ʟʘ ʧʦʜʜʨʰʢʘ ʥʘ ʦʜʣʫʯʫʚʘˁʝʪʦ. ʇʨʦʥʘʿʜʝʥʠʪʝ ʰʘʙʣʦʥʠ ʩʝ 

ʚʢʣʫʯʫʚʘʘʪ ʚʦ ʩʠʩʪʝʤʠʪʝ ʟʘ ʧʦʜʜʨʰʢʘ ʥʘ ʦʜʣʫʯʫʚʘˁʝʪʦ ʟʘ ʜʘ ʩʪʘʥʘʪ 

ʥʠʚʥʠ ʢʦʤʧʦʥʝʥʪʠ. ʆʚʘ ʤʦʞʝ ʜʘ ʩʝ ʨʝʘʣʠʟʠʨʘ ʘʢʦ ʘʣʘʪʢʠʪʝ ʟʘ Data 

Mining ʩʝ ʚʢʣʫʯʘʪ ʢʘʢʦ ʢʦʤʧʦʥʝʥʪʠ ʥʘ ʩʠʩʪʝʤʠʪʝ ʟʘ ʧʦʜʜʨʰʢʘ ʥʘ 

ʦʜʣʫʯʫʚʘˁʝʪʦ ʠʣʠ ʢʘʢʦ ʬʫʥʢʮʠʿʘ, ʦʜʥʦʩʥʦ ʧʦʪʧʨʦʛʨʘʤʘ ʠʟʨʘʙʦʪʝʥʘ ʚʦ 

ʥʝʢʦʿ ʧʨʦʛʨʘʤʩʢʠ ʿʘʟʠʢ, ʥʘ ʧʨʠʤʝʨ C# ʠʣʠ Java. 

 ʤʦʥʠʪʦʨʠʥʛ ʥʘ ʜʝʣʦʚʥʠʦʪ ʧʨʦʮʝʩ. ʅʘʿʛʦʣʝʤʘ ʢʦʨʠʩʥʦʩʪ ʦʜ 

ʧʨʦʥʘʿʜʝʥʠʪʝ ʰʘʙʣʦʥʠ ʙʠ ʙʠʣʘ ʚʦ ʤʝʨʝˁʝʪʦ ʠʣʠ ʥʦʨʤʠʨʘˁʝʪʦ ʥʘ 

ʜʝʣʦʚʥʠʦʪ ʧʨʦʮʝʩ ʟʘ ʜʘ ʩʝ ʦʪʢʨʠʿʘʪ ʥʝʧʨʘʚʠʣʥʦʩʪʠʪʝ ʚʦ ʨʘʙʦʪʝˁʝʪʦ ʠ ʩʦ 

ʪʦʘ ʜʘ ʩʝ ʘʣʘʨʤʠʨʘ ʩʠʩʪʝʤʦʪ, ʦʜʥʦʩʥʦ ʜʘ ʩʝ ʧʦʢʨʝʥʘʪ ʘʢʪʠʚʥʦʩʪʠ ʟʘ 

ʢʦʨʝʢʮʠʿʘ. ʊʦʘ ʙʠ ʟʥʘʯʝʣʦ ʦʪʢʨʠʚʘˁʝ ʥʝʧʨʘʚʠʣʥʦʩʪʠ ʚʦ ʰʪʦ ʧʦʢʨʘʪʦʢ 

ʚʨʝʤʝʥʩʢʠ ʠʥʪʝʨʚʘʣ, ʘ ʦʚʘ ʤʦʞʝ ʜʘ ʩʝ ʨʝʘʣʠʟʠʨʘ ʜʦʢʦʣʢʫ ʘʣʪʢʠʪʝ ʟʘ Data 

Mining ʩʝ ʚʢʣʫʯʘʪ ʢʘʢʦ ʢʦʤʧʦʥʝʥʪʠ ʟʘ ʤʦʥʠʪʦʨʠʥʛ ʠʣʠ ʦʜ ʘʣʘʪʢʠʪʝ ʟʘ 

Data Mining ʩʝ ʛʝʥʝʨʠʨʘ ʠʟʣʝʟ ʚʦ ʦʙʣʠʢ SQL, C# ʠʣʠ Java ʤʦʜʫʣ. 
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III  ɼɽʃ 

ʆʉʅʆɺʅʀ ʄɽʊʆɼʀ  ʀ ɸʃɻʆʈʀʊʄʀ ɿɸ DATA 

MINING  

 

1.ʄʝʪʦʜʠ ʠ ʘʣʛʦʨʠʪʤʠ ʰʪʦ ʩʝ ʢʦʨʠʩʪʘʪ ʟʘ Data Mining 

ʈʘʟʚʦʿʦʪ ʥʘ ʠʥʬʦʨʤʘʮʠʩʢʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʝ ʧʦʪʪʠʢʥʘʪ ʦʜ ʛʝʥʝʨʠʨʘˁʝʪʦ ʥʝ ʩʝ 

ʧʦʛʦʣʝʤʘʪʘ ʢʦʣʠʯʠʥʘ ʧʦʜʘʪʦʮʠ. ɼʝʥʝʩ ʧʦʛʦʣʝʤʠʪʝ ʢʦʣʠʯʠʥʠ ʧʦʜʘʪʦʮʠ ʩʝ 

ʩʤʝʩʪʫʚʘʘʪ ʚʦ ʦʛʨʦʤʥʠʪʝ ʙʘʟʠ ʥʘ ʧʦʜʘʪʦʮʠ, ʘ ʥʝʢʦʠ ʦʜ ʪʠʝ ʙʘʟʠ ʥʘ ʧʦʜʘʪʦʮʠ ʩʝ 

ʜʦʩʪʘʧʥʠ ʧʨʝʢʫ ʠʥʪʝʨʥʝʪ ʩʝʨʚʠʩʠʪʝ. ʂʦʛʘ ʩʪaʥʫʚʘ ʟʙʦʨ ʟʘ Data Mining ʤʦʞʝ ʜʘ ʩʝ 

ʢʘʞʝ ʫʰʪʝ ʜʝʢʘ ʩʘʤʠʪʝ ʧʦʯʝʪʦʮʠ ʥʘ Data Mining ʙʝʘ ʜʠʨʝʢʪʥʦ ʧʦʚʨʟʘʥʠ ʩʦ ʥʝʢʦʠ 

ʩʪʘʪʠʩʪʠʯʢʠ ʤʝʪʦʜʠ, ʧʘ ʠ Data Mining ʩʝ ʥʘʨʝʢʫʚʘʰʝ ʩʪʘʪʠʩʪʠʯʢʘ ʘʥʘʣʠʟʘ. 

ʅʘʿʧʦʟʥʘʪʠʪʝ ʧʨʦʠʟʚʦʜʠ ʢʦʠ ʩʝ ʢʦʨʠʩʪʘʪ ʟʘ ʪʘʘ ʮʝʣ ʧʨʦʠʟʣʝʛʦʘ ʦʜ ʥʘʿʧʦʟʥʘʪʠʪʝ 

ʩʚʝʪʩʢʠ ʢʦʤʧʘʥʠʠ ʢʘʢʦ ʰʪʦ ʩʝ SAS ʠ SPSS. ʀʘʢʦ ʠ ʥʘʪʘʤʫ, ʥʘʿʯʝʩʪʦ, ʩʝ ʢʦʨʠʩʪʘʪ 

ʩʪʘʪʠʩʪʠʯʢʠ ʤʝʪʦʜʠ ʩʝʧʘʢ ʦʚʠʝ ʢʦʤʧʘʥʠʠ ʥʘʧʨʘʚʠʿʘ ʢʚʘʣʠʪʘʪʠʚʝʥ ʯʝʢʦʨ ʥʘʧʨʝʜ ʢʦʥ 

ʨʘʟʚʠʚʘˁʝ ʤʝʪʦʜʠ ʟʘ ʧʨʝʜʚʠʜʫʚʘˁʝ. 

ʉʦ ʧʨʠʤʝʥʘʪʘ ʥʘ ʩʝʢʦʿ ʤʝʪʦʜ ʤʦʞʘʪ ʜʘ ʩʝ ʠʟʛʨʘʜʘʪ ʤʦʜʝʣʠ ʰʪʦ ˃ʝ ʠʤʘʘʪ ʩʚʦʠ 

ʜʦʙʨʠ ʠ ʣʦʰʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʉʦ ʢʦʤʙʠʥʘʮʠʿʘ ʥʘ ʨʘʟʣʠʯʥʠʪʝ ʤʦʜʝʣʠ ʤʦʞʘʪ ʜʘ ʩʝ 

ʜʦʙʠʿʘʪ ʧʦʜʦʙʨʠ ʧʝʨʬʦʨʤʘʥʩʠ, ʦʪʢʦʣʢʫ ʢʦʛʘ ʩʝʢʦʿ ʤʝʪʦʜ ʙʠ ʩʝ ʢʦʨʠʩʪʝʣ 

ʧʦʝʜʠʥʝʯʥʦ. ʆʚʜʝ ʪʨʝʙʘ ʜʘ ʩʝ ʫʢʘʞʝ ʠ ʥʘ ʧʦʟʠʪʠʚʥʠʪʝ ʝʬʝʢʪʠ ʰʪʦ ʩʝ ʜʦʙʠʚʘʘʪ ʦʜ 

ʢʦʤʙʠʥʘʮʠʿʘʪʘ ʥʘ Data Mining ʠ ʟʥʘʝˁʝʪʦ ʥʘ ʝʢʩʧʝʨʪʠʪʝ. ʊʘʢʚʠʦʪ ʧʨʦʮʝʩ ʩʝ 

ʥʘʨʝʢʫʚʘ Expert Mining 49 ʠʣʠ ʫʧʨʘʚʫʚʘˁʝ ʩʦ ʟʥʘʝˁʝ ʩʦ ʧʦʤʦʰ ʥʘ Data Mining. 

ʊʨʝʥʜʦʚʠʪʝ ʧʦʢʘʞʫʚʘʘʪ ʜʝʢʘ ʢʨʘʿʥʠʪʝ ʢʦʨʠʩʥʠʮʠ ʩʘʢʘʘʪ ʜʘ ʢʦʨʠʩʪʘʪ ʤʦʜʝʣ ʧʨʝʢʫ 

ʪʝʨʤʠʥʠʪʝ ʰʪʦ ʛʦ ʜʝʬʠʥʠʨʘʘʪ ʥʠʚʥʠʦʪ ʜʝʣʦʢʨʫʛ ʥʘ ʨʘʙʦʪʘ. ʇʦʟʠʪʠʚʥʠʪʝ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʰʪʦ ʪʨʝʙʘ ʜʘ ʛʠ ʠʤʘ ʩʝʢʦʿ ʤʝʪʦʜ ʩʝ ʪʦʯʥʦʩʪʘ, ʩʧʦʩʦʙʥʦʩʪʘ ʟʘ 

ʦʙʿʘʩʥʫʚʘˁʝ, ʙʨʟʠʥʘʪʘ ʥʘ ʦʜʛʦʚʦʨ, ʧʨʝʥʦʩʣʠʚʦʩʪʘ, ʢʦʤʧʘʢʪʥʦʩʪʘ, ʬʣʝʢʩʠʙʠʣʥʦʩʪʘ, 

ʤʦʞʥʦʩʪʘ ʟʘ ʢʦʤʙʠʥʠʨʘˁʝ ʩʦ ʜʨʫʛʠ ʤʝʪʦʜʠ, ʪʦʣʝʨʘʥʮʠʿʘʪʘ ʚʦ ʦʜʥʦʩ ʥʘ 

ʢʦʤʧʣʝʢʩʥʦʩʪʘ, ʥʝʟʘʚʠʩʥʦʩʪʘ (ʦʜ ʝʢʩʧʝʨʪʠ), ʙʨʟʠʦʪ ʨʘʟʚʦʿ, ʣʝʩʥʦʪʦ ʢʦʨʠʩʪʝˁʝ, 

ʝʜʥʦʩʪʘʚʥʦʪʦ ʢʦʨʠʩʪʝˁʝ ʥʘ ʣʦʛʠʯʢʠʪʝ ʨʝʣʘʮʠʠ ʢʘʢʦ, ʠ ʣʝʩʥʦʪʦ ʢʦʨʠʩʪʝˁʝ ʥʘ 

ʥʫʤʝʨʠʯʢʠʪʝ ʧʦʜʘʪʦʮʠ. 
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1.1 ʂʣʘʩʪʝʨʠʨʘˁʝ  

ʂʣʘʩʪʝʨʠʨʘˁʝʪʦ ʥʘʿʜʦʙʨʦ ʤʦʞʝ ʜʘ ʩʝ ʦʙʿʘʩʥʠ ʜʦʢʦʣʢʫ ʩʝ ʧʨʝʪʧʦʩʪʘʚʠ ʛʦʣʝʤʘ 

ʢʦʣʠʯʠʥʘ ʥʘ ʧʦʜʘʪʦʮʠ, ʘ ʤʝʺʫ ʥʠʚ ʧʦʜʘʪʦʮʠ ʰʪʦ ʩʦ ʩʚʦʠʪʝ ʦʩʦʙʝʥʦʩʪʠ ˃ʝ ʤʦʞʘʪ ʜʘ 

ʩʝ ʛʨʫʧʠʨʘʘʪ ʚʦ ʨʘʟʣʠʯʥʠ ʛʨʫʧʠ, ʩʝʢʦʿʘ ʩʦ ʩʚʦʠ ʩʧʝʮʠʬʠʯʥʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ. ɿʘ 

ʢʚʘʣʠʪʝʪʥo ʢʣʘʩʪʝʨʠʨʘˁʝ ʤʦʨʘ ʜʘ ʩʝ ʨʘʩʧʦʣʘʛʘ ʩʦ ʜʦʚʦʣʥʘ ʢʦʣʠʯʠʥʘ ʧʦʜʘʪʦʮʠ ʟʘ 

ʥʝʢʦʿ ʦʙʿʝʢʪ. ʆʙʿʝʢʪʦʪ ʪʨʝʙʘ ʜʘ ʛʠ ʠʤʘ ʩʠʪʝ ʢʣʫʯʥʠ ʦʧʠʩʥʠ ʝʣʝʤʝʥʪʠ ʰʪʦ ʤʦʞʘʪ 

ʝʜʥʦʟʥʘʯʥʦ ʜʘ ʛʦ ʚʙʨʦʿʘʪ ʚʦ ʦʧʨʝʜʝʣʝʥʘ ʛʨʫʧʘ, ʦʜʥʦʩʥʦ ʢʣʘʩʪʝʨ50. ɺʦ ʦʜʜʝʣʥʠ 

ʩʣʫʯʘʠ ʘʢʦ ʩʪʘʥʫʚʘ ʟʙʦʨ ʟʘ ʢʣʠʝʥʪ, ʪʦʛʘʰ ʝʜʥʦʟʥʘʯʥʠʪʝ ʝʣʝʤʝʥʪʠ ʙʠ ʩʝ ʥʘʰʣʝ ʚʦ 

ʟʙʠʨʦʪ ʥʘ ʥʝʛʦʚʠʪʝ ʣʠʯʥʠ ʠ ʜʝʤʦʛʨʘʬʩʢʠ ʧʦʜʘʪʦʮʠ ʠ ʧʦʜʘʪʦʮʠʪʝ ʟʘ ʥʝʛʦʚʦʪʦ 

ʦʜʥʝʩʫʚʘˁʝ. ʉʝʪʦ ʪʦʘ ʤʦʨʘ ʜʘ ʙʠʜʝ ʩʦʜʨʞʘʥʦ ʚʦ ʬʦʨʤʘ ʥʘ ʟʘʧʠʩ ʚʦ ʙʘʟʘʪʘ ʥʘ 

ʧʦʜʘʪʦʮʠ. ʇʨʠʪʦʘ, ʧʦʜʘʪʦʮʠʪʝ ʩʝ ʩʦʙʠʨʘʘʪ ʦʜ ʨʘʟʣʠʯʥʠ ʠʟʚʦʨʠ, ʥʘʿʥʘʧʨʝʜ ʦʜ 

ʪʨʘʥʩʘʢʮʠʩʢʠʪʝ ʙʘʟʠ ʥʘ ʧʦʜʘʪʦʮʠ ʠ ʝʢʩʪʝʨʥʠʪʝ ʧʦʜʘʪʦʮʠ ʦʜ ʿʘʚʥʠ ʠʟʚʦʨʠ. 

ɸʣʘʪʢʠʪʝ ʰʪʦ ʛʠ ʢʦʨʠʩʪʘʪ ʤʝʪʦʜʠʪʝ ʥʘ ʢʣʘʩʪʝʨʠʨʘˁʝ ʤʦʨʘʘʪ ʜʘ ʠʤʘʘʪ 

ʩʧʦʩʦʙʥʦʩʪ ʟʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʩʠʪʝ ʚʠʜʦʚʠ ʧʦʜʘʪʦʮʠ (ʥʫʤʝʨʠʯʢʠ, ʪʝʢʩʪʫʘʣʥʠ, 

ʩʣʠʢʦʚʠʪʠ ʠ ʜʨ.). ɸʣʛʦʨʠʪʤʠʪʝ ʟʘ ʢʣʘʩʪʝʨʠʨʘˁʝ ʤʦʨʘʘʪ, ʥʘ ʙʘʨʘˁʝ ʥʘ ʢʦʨʠʩʥʠʢʦʪ, 

ʜʘ ʧʨʦʥʘʿʜʘʪ ʢʣʘʩʪʝʨʠ ʰʪʦ ʥʘʿʩʦʦʜʚʝʪʥʦ ˃ʝ ʛʠ ʦʧʬʘʪʘʪ ʩʦ ʩʚʦʠʪʝ ʢʘʨʘʢʪʝʨʠʪʠʢʠ 

ʦʧʨʝʜʝʣʝʥʠʪʝ ʛʨʫʧʠ ʧʦʜʘʪʦʮʠ,  ʥʘ ʧʨʠʤʝʨ, ʧʦʪʨʦʰʫʚʘʯʠ ʩʦ ʥʝʢʦʠ ʟʘʝʜʥʠʯʢʠ ʬʦʨʤʠ 

ʥʘ ʦʜʥʝʩʫʚʘˁʝ ʧʨʠ ʢʫʧʫʚʘˁʝʪʦ. ʊʝʭʥʠʢʠʪʝ, ʦʜʥʦʩʥʦ ʤʝʪʦʜʠʪʝ ʰʪʦ ʩʝ ʢʦʨʠʩʪʘʪ ʟʘ 

ʢʣʘʩʪʝʨʠʨʘˁʝ ʤʦʞʘʪ ʜʘ ʙʠʜʘʪ: ʩʪʘʥʜʘʨʜʥʠ ʩʪʘʪʠʩʪʠʯʢʠ ʤʝʪʦʜʠ, ʥʝʚʨʦʥʩʢʠ ʤʨʝʞʠ, 

ʛʝʥʝʪʠʯʢʠ ʘʣʛʦʨʠʪʤʠ ʠ ʩʪʝʙʣʘ ʥʘ ʦʜʣʫʯʫʚʘˁʝ. ʂʣʘʩʪʝʨʠʨʘˁʝʪʦ ʩʝʛʤʝʥʪʠʨʘ 

ʦʧʨʝʜʝʣʝʥʘ ʛʨʫʧʘ ʧʦʜʘʪʦʮʠ ʥʘ ʧʦʚʝ˃ʝ ʧʦʤʘʣʠ ʛʨʫʧʠ ʠʣʠ ʢʣʘʩʪʝʨʠ ʩʦ ʩʣʠʯʥʠ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʊʦʘ ʟʥʘʯʠ ʜʝʢʘ ʧʦʜʘʪʦʮʠʪʝ ʩʝ ʛʨʫʧʠʨʘʘʪ ʟʘʝʜʥʦ, ʚʨʟ ʥʘ ʦʩʥʦʚʘ ʥʘ 

ʩʣʠʯʥʦʩʪ ʥʘ ʦʧʨʝʜʝʣʝʥʠʪʝ ʧʘʨʘʤʝʪʨʠ. ʅʘ ʩʣʠʢʘ 19 ʝ ʧʨʠʢʘʞʘʥʘ ʝʜʥʘ ʪʘʢʚʘ ʢʣʘʩʪʝʨ 

ʘʥʘʣʠʟʘ ʩʦ ʧʦʤʦʰ ʥʘ ʢʦʿʘʰʪʦ ʧʦʜʘʪʦʮʠʪʝ ʩʝ ʩʝʛʤʝʥʪʠʨʘʥʠ ʚʦ ʦʧʨʝʜʝʣʝʥʠ ʛʨʫʧʠ, 

ʩʧʦʨʝʜ ʥʝʢʦʠ ʥʠʚʥʠ ʩʣʠʯʥʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ. 
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ɸʚʪʦʤʘʪʩʢʘʪʘ ʢʣʘʩʪʝʨ ʘʥʘʣʠʟʘ- ʧʨʠʧʘʺʘ ʥʘ ʛʨʫʧʘʪʘ ʪʝʭʥʠʢʠ ʥʘ ʥʝʚʦʜʝʥ 

Data Mining51. ʅʘʿʧʦʟʥʘʪ ʘʣʛʦʨʠʪʘʤ ʟʘ ʢʣʘʩʪʝʨʠʨʘˁʝ ʝ ʢʣʘʩʪʝʨ ʘʥʘʣʠʟʘʪʘ ʂ-

ʩʨʝʜʠʥʘ    ( K-mean) ʥʘ ʚʨʝʜʥʦʩʪʠ ʥʘ ʧʦʜʘʪʦʮʠ. ʅajʜʦʙʨʠ ʨʝʟʫʣʪʘʪʠ ʩʝ 

ʧʦʩʪʠʛʥʫʚʘʘʪ ʩʦ ʥʫʤʝʨʠʯʢʠ ʚʨʝʜʥʦʩʪʠ ʥʘ ʚʣʝʟʥʠʪʝ ʧʦʜʘʪʦʮʠ. K-s ʘʣʛʦʨʠʪʘʤʦʪ ʿʘ 

ʜʝʣʠ ʮʝʣʘʪʘ ʛʨʫʧʘ ʧʦʜʘʪʦʮʠ ʥʘ ʦʧʨʝʜʝʣʝʥ ʙʨʦʿ ʧʦʤʘʣʠ ʛʨʫʧʠ ʧʦʜʘʪʦʮʠ ʠʣʠ 

ʢʣʘʩʪʝʨʠ. ɹʨʦʿʦʪ ʥʘ ʢʣʘʩʪʝʨʠʪʝ ʩʝ ʦʟʥʘʯʫʚʘ ʩʦ ñkò. ʉʝʢʦʿ ʧʦʝʜʠʥʝʯʝʥ ʧʦʜʘʪʦʢ (ʠʣʠ 

ʟʘʧʠʩ ʥʘ ʧʦʜʘʪʦʮʠ) ʤʦʞʝ ʜʘ ʩʝ ʧʨʠʢʘʞʝ ʢʘʢʦ ʪʦʯʢʘ ʚʦ ʧʦʚʝ˃ʝʜʠʤʝʥʟʠʦʥʘʣʥʠʦʪ 

ʧʨʦʩʪʦʨ, ʘ ʙʨʦʿʦʪ ʥʘ ʜʠʤʝʥʟʠʠʪʝ ʟʘʚʠʩʠ ʦʜ ʙʨʦʿʦʪ ʥʘ ʧʦʣʠˁʘʪʘ ʥʘ ʧʦʝʜʠʥʝʯʥʠʦʪ 

ʟʘʧʠʩ. ɿʘʧʠʩʠʪʝ ʩʝ ʛʨʫʧʠʨʘʘʪ ʚʦ ʧʦʝʜʠʥʝʯʥʠ ʢʣʘʩʪʝʨʠ ʧʨʝʢʫ ʧʨʦʮʝʩ, ʰʪʦ ʤʦʞʝ ʜʘ ʩʝ 

ʧʦʚʪʦʨʫʚʘ ʩʝ ʜʦʜʝʢʘ ʦʧʨʝʜʝʣʝʥ ʟʘʧʠʩ ʥʝ ʩʝ ʛʨʫʧʠʨʘ ʚʦ ʢʣʘʩʪʝʨʦʪ ʢʦʿʰʪʦ ʩʧʦʨʝʜ 

ʦʧʨʝʜʝʣʝʥʠʪʝ ʩʚʦʿʩʪʚʘ, ʤʫ ʝ ʥʘʿʩʣʠʯʝʥ. ɺʦ ʧʦʯʝʪʦʢʦʪ, ʩʦ ʤʝʪʦʜʦʪ ʥʘ ʩʣʫʯʘʝʥ ʠʟʙʦʨ, 

ʩʝ ʟʝʤʘʘʪ ʥʝʢʦʣʢʫ ʪʦʯʢʠ ʚʦ ʧʨʦʩʪʦʨʦʪ, ʪ.ʥ ʮʝʥʪʨʦʠʜʠ ʦʜʥʦʩʥʦ ʪʦʯʢʠ ʰʪʦ ʿʘ 

ʦʟʥʘʯʫʚʘʘʪ ʩʨʝʜʠʥʘʪʘ ʥʘ ʥʝʢʦʿ ʢʣʘʩʪʝʨ. ʇʦʪʦʘ, ʟʘ ʩʝʢʦʿ ʟʘʧʠʩ ʩʝ ʧʨʝʩʤʝʪʫʚʘ 

ʦʜʜʘʣʝʯʝʥʦʩʪʘ ʚʦ ʦʜʥʦʩ ʥʘ ʩʝʢʦʿ ʮʝʥʪʨʦʠʜ ʠ ʩʝ ʦʧʨʝʜʝʣʫʚʘ ʢʦʿ ʮʝʥʪʨʦʠʜ ʤʫ ʝ 

ʥʘʿʙʣʠʩʢʫ ʥʘ ʜʘʜʝʥʠʦʪ ʟʘʧʠʩ. ʉʦ ʪʦʘ ʩʝʢʦʿ ʧʦʝʜʠʥʝʯʝʥ ʟʘʧʠʩ ʝ ʛʨʫʧʠʨʘʥ ʚʦ 
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ʦʧʨʝʜʝʣʝʥ ʢʣʘʩʪʝʨ. ʇʦʪʦʘ, ʟʘ ʩʝʢʦʿ ʥʦʚ ʢʣʘʩʪʝʨ ʩʝ ʧʨʝʩʤʝʪʫʚʘ ʥʝʛʦʚʠʦʪ ʮʝʥʪʨʦʠʜ, 

ʪʘʢʘ ʰʪʦ ʩʝ ʧʨʝʩʤʝʪʫʚʘ ʩʨʝʜʠʥʘʪʘ ʠʣʠ ʧʨʦʩʝʢʦʪ ʥʘ ʩʝʢʦʿʘ ʪʦʯʢʘ ʚʦ ʨʘʤʢʠ ʥʘ 

ʧʦʝʜʠʥʝʯʥʠʦʪ ʢʣʘʩʪʝʨ, ʟʝʤʘʿ˃ʠ ʛʠ ʧʨʝʜʚʠʜ ʩʠʪʝ ʜʠʤʝʥʟʠʠ. ʇʨʦʮʝʩʦʪ ʥʘ 

ʧʨʠʜʨʫʞʫʚʘˁʝ ʥʘ ʪʦʯʢʠ ʚʦ ʧʨʦʩʪʦʨʦʪ ʥʘ ʦʧʨʝʜʝʣʝʥ ʢʣʘʩʪʝʨ ʠ ʧʨʝʩʤʝʪʫʚʘˁʝʪʦ ʥʘ 

ʥʦʚ ʮʝʥʪʨʦʠʜ ʩʝ ʧʦʚʪʦʨʫʚʘʘʪ ʩʝ ʜʦʜʝʢʘ ʥʝ ʧʨʝʩʪʘʥʘʪ ʜʘ ʩʝ ʤʝʥʫʚʘʘʪ ʛʨʘʥʠʮʠʪʝ ʰʪʦ 

ʛʠ ʦʛʨʘʥʠʯʫʚʘʘʪ ʧʦʝʜʠʥʝʯʥʠʪʝ ʢʣʘʩʪʝʨʠ. ɺʘʢʚʠʦʪ ʧʨʦʮʝʩ ʥʘ ʢʣʘʩʪʝʨʠʟʘʮʠʿʘ ʝ 

ʧʨʠʢʘʞʘʥ ʥʘ ʩʣʠʢʘ 20. 

 

 

ʉʣʠʢʘ 20. ʇʨʦʮʝʩ ʥʘ ʢʣʘʩʪʝʨʠʨʘˁʝ 

ʀʟʙʦʨ ʥʘ ʂ-ʦʙʝʿʢʪʠ 

(ʮʝʥʪʨʦʠʜ) 

ʂ=2 

ɻʨʫʧʠʨʘˁʝ ʥʘ ʟʘʧʠʩʠʪʝ 

ʜʦ ʥʘʿʙʣʠʩʢʠʦʪ ʮʝʥʪʨʦʠʜ 

ɿʘ ʩʝʢʦʿ ʥʦʚ ʢʣʘʩʪʝʨ ʩʝ 

ʧʨʝʩʤʝʪʫʚʘ ʥʝʛʦʚʠʦʪ ʮʝʥʪʨʦʠʜ 

ʇʨʠʜʨʫʞʫʚʘˁʪʦ ʥʘ ʪʦʯʢʠ ʚʦ ʧʨʦʩʪʦʨʦʪ ʥʘ ʢʣʘʩʪʝʨʦʪ ʠ 

ʧʨʝʩʤʝʪʫʚʘˁʝʪʦ ʥʘ ʥʦʚ ʮʝʥʪʨʦʠʜ ʩʝ ʧʦʚʪʦʨʫʚʘʘʪ ʜʦʜʝʢʘ ʥʝ 

ʧʨʝʩʪʘʥʘʪ ʜʘ ʩʝ ʤʝʥʫʚʘʘʪ ʛʨʘʥʠʮʠʪʝ ʥʘ ʢʣʘʩʪʝʨʦʪ 

ʇʨʠʜʨʫʞʫʚʘˁʝ 

ʪʦʯʢʠ 

ʇʨʝʩʤʝʪʫʚʘˁʝ ʮʝʥʪʨʦʠʜ 

ʇʨʠʜʨʫʞʫʚʘˁʝ 

ʪʦʯʢʠ 

 

ʮʝʥʪʨʦʠʜ 
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ʈʝʟʫʣʪʘʪʠʪʝ ʦʜ ʢʣʘʩʪʝʨ ʘʥʘʣʠʟʘʪʘ ʤʦʞʘʪ ʜʘ ʧʦʩʣʫʞʘʪ ʟʘ ʧʨʦʫʯʫʚʘˁʝ ʢʘʢʦ 

ʢʣʘʩʪʝʨʠʪʝ ʩʝ ʦʜʥʝʩʫʚʘʘʪ ʧʨʠ ʧʨʦʤʝʥʘ ʥʘ ʚʣʝʟʥʠʪʝ ʧʨʦʤʝʥʣʠʚʠ. ɸʚʪʦʤʘʪʩʢʘʪʘ 

ʢʣʘʩʪʝʨ ʘʥʘʣʠʟʘ ʥʘʿʯʝʩʪʦ ʩʝ ʢʦʨʠʩʪʠ ʢʘʢʦ ʧʦʜʛʦʪʦʚʢʘ ʟʘ ʪʝʭʥʠʢʠʪʝ ʥʘ ʚʦʜʝʥ Data 

Mining. ʇʨʠ ʠʟʛʨʘʜʙʘ ʥʘ ʩʪʝʙʣʦ ʥʘ ʦʜʣʫʯʫʚʘˁʝ, ʧʘʢ, ʮʝʥʪʨʦʠʜʦʪ ʥʘ ʢʣʘʩʪʝʨʦʪ ʤʦʞʝ 

ʜʘ ʩʝ ʢʦʨʠʩʪʠ ʢʘʢʦ ʮʝʣʥʘ ʚʘʨʠʿʘʙʣʘ ʟʘ ʦʧʨʝʜʝʣʫʚʘˁʝ ʥʘ ʧʨʘʚʠʣʘʪʘ ʩʦ ʢʦʠ ʥʦʚʠʪʝ 

ʧʦʜʘʪʦʮʠ ʤʦʞʘʪ ʜʘ ʩʝ ʛʨʫʧʠʨʘʘʪ ʚʦ ʧʦʝʜʠʥʝʯʝʥ ʩʝʛʤʝʥʪ ʠʣʠ ʢʣʘʩʪʝʨ. ʂʣʘʩʪʝʨ 

ʘʥʘʣʠʟʘʪʘ ʩʝ ʢʦʨʠʩʪʠ ʢʦʛʘ ʧʦʩʪʦʿʘʪ ʤʥʦʛʫ ʧʨʠʤʝʨʦʮʠ ʚʦ ʧʦʜʘʪʦʮʠʪʝ, ʧʘ ʚʘʞʥʦ ʝ ʜʘ 

ʩʝ ʠʟʜʚʦʠ ʛʨʫʧʘʪʘ ʥʘ ʧʨʠʤʝʨʦʮʠ ʰʪʦ ʥʘʿʜʦʙʨʦ ʛʦ ʦʧʠʰʫʚʘʘʪ ʦʜʥʝʩʫʚʘˁʝʪʦ ʥʘ 

ʥʘʙˀʫʜʫʚʘʥʠʦʪ ʦʙʿʝʢʪ. 

 

1.2 ʂʣʘʩʠʬʠʮʠʨʘˁʝ  

ʂʣʘʩʠʬʠʮʠʨʘˁʝʪʦ ʦʧʨʝʜʝʣʫʚʘ ʢʦʿ ʢʣʘʩʪʝʨ (ʮʝʥʪʨʦʠʜ ʥʘ ʢʣʘʩʪʝʨʦʪ) ʝ 

ʥʘʿʙʣʠʟʦʢ ʜʦ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠʪʝ ʥʘ ʥʘʙˀʫʜʫʚʘʥʘʪʘ ʮʝʣʥʘ ʧʨʦʤʝʥʣʠʚʘ (ʥʘ ʧʨʠʤʝʨ, 

ʧʨʠ ʢʣʘʩʠʬʠʢʘʮʠʿʘ ʥʘ ʢʣʠʝʥʪʠ). ʊʦʘ ʙʠ ʟʥʘʯʝʣʦ ʜʝʢʘ ʩʦ ʢʣʘʩʠʬʠʮʠʨʘˁʝʪʦ ʩʝ 

ʠʩʪʨʘʞʫʚʘʘʪ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠʪʝ ʥʘ ʢʣʠʝʥʪʦʪ ʠ ʩʝ ʩʪʘʚʘʘʪ ʚʦ ʛʨʫʧʠ (ʢʣʘʩʪʝʨʠ), ʚʦ 

ʟʘʚʠʩʥʦʩʪ ʦʜ ʩʣʠʯʥʦʩʪʘ ʩʧʨʝʤʘ ʛʣʘʚʥʠʪʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʢʣʘʩʪʝʨʠʪʝ, ʦʜʥʦʩʥʦ 

ʥʠʚʥʠʪʝ ʮʝʥʪʨʦʠʜʠ. ʉʧʦʨʝʜ ʪʦʘ, ʛʣʘʚʥʘʪʘ ʮʝʣ ʥʘ ʢʣʘʩʠʬʠʢʘʮʠʿʘʪʘ ʝ ʧʨʝʪʭʦʜʥʦ 

ʥʝʨʘʩʧʦʨʝʜʝʥʠʪʝ ʩʣʦʛʦʚʠ ʜʘ ʛʠ ʜʦʜʝʣʠ ʥʘ ʥʝʢʦʿʘ ʢʣʘʩʘ, ʰʪʦ ʝ ʤʦʞʥʦ ʧʦʧʨʝʮʠʟʥʦ, 

ʧʨʠ ʰʪʦ ʟʘ ʪʝʩʪʠʨʘˁʝ ʥʘ ʧʨʝʮʠʟʥʦʩʪʘ ʩʝ ʢʦʨʠʩʪʘʪ ʪʝʩʪ ʧʦʜʘʪʦʮʠ. ʂʣʘʩʠʬʠʢʘʮʠʿʘʪʘ 

ʛʠ ʧʨʦʫʯʫʚʘ ʥʦʚʠʪʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʦʧʨʝʜʝʣʝʥ ʦʙʿʝʢʪ ʠ ʛʦ ʧʨʠʜʨʫʞʫʚʘ ʢʦʥ 

ʧʨʝʪʭʦʜʥʦ ʜʝʬʠʥʠʨʘʥʠʪʝ ʢʣʘʩʠ. ɿʘ ʢʣʘʩʠʬʠʮʠʨʘˁʝ ʪʨʝʙʘ ʜʘ ʧʦʩʪʦʿʘʪ ʜʦʙʨʦ 

ʜʝʬʠʥʠʨʘʥʠ ʢʣʘʩʠ ʟʘ ʜʘ  ʤʦʞʝ ʧʦʜʦʮʥʘ ʩʝʪʦ ʪʦʘ ʜʘ ʩʝ ʧʨʠʤʝʥʠ ʧʨʠ ʢʣʘʩʠʬʠʮʠʨʘˁʝ 

ʥʘ ʧʦʜʘʪʦʮʠʪʝ ʰʪʦ ʥʝ ʩʝ ʧʨʠʜʨʫʞʝʥʠ ʢʦʥ ʥʝʢʦʿʘ ʢʣʘʩʘ. ʅʘ ʢʣʘʩʠʬʠʮʠʨʘˁʝʪʦ ʤʫ 

ʧʨʝʪʭʦʜʠ ʢʣʘʩʪʝʨʠʨʘˁʝ ʩʦ ʢʦʝʰʪʦ ʩʝ ʜʦʙʠʚʘʘʪ ʢʣʘʩʪʝʨʠ.  ʂʣʘʩʠʬʠʢʘʮʠʿʘʪʘ ʩʝ 

ʨʘʟʣʠʢʫʚʘ ʦʜ ʧʨʝʜʚʠʜʫʚʘˁʝʪʦ, ʙʠʜʝʿ˃ʠ ʚʦ ʦʚʦʿ ʩʣʫʯʘʿ ʩʝ ʨʘʙʦʪʠ ʟʘ ʤʦʤʝʥʪʘʣʥʘ, ʘ ʥʝ 

ʟʘ ʥʝʢʦʿʘ ʠʜʥʘ ʩʦʩʪʦʿʙʘ. ʊʘʢʘ, ʥʘ ʧʨʠʤʝʨ, ʩʦ ʢʣʘʩʠʬʠʮʠʨʘˁʝʪʦ ʤʦʞʝ ʜʘ ʩʝ ʦʧʨʝʜʝʣʠ 

ʚʦ ʢʦʿʘ ʛʨʫʧʘ ʤʦʞʘʪ ʜʘ ʩʝ ʛʨʫʧʠʨʘʘʪ ʘʢʮʠʠʪʝ ʩʧʦʨʝʜ ʚʨʝʜʥʦʩʪʘ, ʨʠʟʠʯʥʦʩʪʘ ʠʣʠ 

ʜʦʭʦʜʦʚʥʦʩʪʘ, ʘ ʧʦʪʦʘ ʚʦ ʢʦʿʘ ʛʨʫʧʘ ʤʦʞʘʪ ʜʘ ʩʝ ʛʨʫʧʠʨʘʘʪ ʥʦʚʠʪʝ ʢʣʠʝʥʪʠ ʟʘ ʢʦʠ 

ʩʝ ʫʰʪʝ ʥʝʤʘ ʧʦʜʘʪʦʮʠ ʟʘ ʢʦʨʠʩʪʝˁʝʪʦ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝ, ʦʧʨʝʜʝʣʫʚʘˁʝʪʦ ʥʘ ʥʠʚʦʪʦ 

ʥʘ ʨʠʟʠʢ ʧʨʠ ʦʜʦʙʨʫʚʘˁʝ ʢʨʝʜʠʪ ʠʪʥ. ʇʨʦʮʝʩʦʪ ʥʘ ʢʣʘʩʠʬʠʢʘʮʠʿʘ ʙʠ ʤʦʞʝʣ ʜʘ ʩʝ 

ʧʨʠʢʘʞʝ ʢʘʢʦ ʥʘ ʩʣʠʢʘ 21 
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ʉʣʠʢʘ 21. ʇʨʦʮʝʩ ʥʘ ʢʣʘʩʠʬʠʢʘʮʠʿʘ 

ʇʦʪʨʝʙʥʦ ʝ, ʠʩʪʦ ʪʘʢʘ, ʜʘ ʩʝ ʥʘʧʨʘʚʠ ʧʨʦʮʝʥʢʘ ʢʦʣʢʘʚʘ ʝ ʤʦʞʥʦʩʪʘ ʥʘ 

ʢʣʘʩʠʬʠʢʘʪʦʨʦʪ ʟʘ ʛʝʥʝʨʘʣʠʟʠʨʘˁʝ ʚʨʟ ʦʩʥʦʚʘ ʥʘ ʧʦʜʘʪʦʮʠʪʝ ʟʘ ʪʨʝʥʠʨʘˁʝ. ʊʦʘ ʝ 

ʧʦʪʨʝʙʥʦ ʜʘ ʩʝ ʥʘʧʨʘʚʠ, ʙʠʜʝʿ˃ʠ ʝ ʤʦʞʥʦ ʜʘ ʩʝ ʿʘʚʠ ʧʨʦʙʣʝʤʦʪ ʥʘ ʧʨʝʪʨʝʥʠʨʘʥʦʩʪ ( 

overfitting) ʢʦʛʘ ʛʝʥʝʨʠʨʘʥʠʦʪ ʢʣʘʩʠʬʠʢʘʮʠʩʢʠ ʤʦʜʝʣ ʜʦʙʨʦ ʩʝ ʦʜʥʝʩʫʚʘ ʥʘ 

ʧʦʜʘʪʦʮʠʪʝ ʟʘ ʪʨʝʥʠʨʘˁʝ, ʥʦ ʧʦʢʘʞʫʚʘ ʩʣʘʙʦʩʪ ʢʦʥ ʥʦʚʠʪʝ ʧʦʜʘʪʦʮʠ (ʟʘ 

ʪʝʩʪʠʨʘˁʝ). ʊʦʘ ʟʥʘʯʠ ʜʝʢʘ ʧʨʦʙʣʝʤʦʪ ʥʝ ʝ ʜʦʙʨʦ ʛʝʥʝʨʘʣʠʟʠʨʘʥ. ɿʘ ʪʝʩʪʠʨʘˁʝ ʤʦʨʘ 

ʜʘ ʩʝ ʢʦʨʠʩʪʠ ʥʦʚ ʧʨʠʤʝʨʦʢ ʥʘ ʧʦʜʘʪʦʮʠ ʰʪʦ ʥʝ ʝ ʢʦʨʠʩʪʝʥ ʟʘ ʪʨʝʥʠʨʘˁʝ.  ʅʘ 

ʢʨʘʿʦʪ, ʧʘʢ, ʩʝ ʚʨʰʠ ʝʚʘʣʫʘʮʠʿʘ ʧʨʠ ʰʪʦ ʧʦʟʥʘʪʘʪʘ ʢʣʘʩʘ ʩʝ ʩʧʦʨʝʜʫʚʘ ʩʦ ʦʥʘʘ ʰʪʦ 

ʙʠʣʘ ʧʨʝʜʣʦʞʝʥʘ ʦʜ ʩʪʨʘʥʘ ʥʘ ʢʣʘʩʠʬʠʢʘʪʦʨʦʪ. 

ʊʝʭʥʠʢʠʪʝ ʟʘ ʢʣʘʩʠʬʠʮʠʨʘˁʝ ʩʝ ʛʝʥʝʪʠʯʢʠ ʘʣʛʦʨʠʪʤʠ, ʥʝʚʨʦʥʩʢʠ ʤʨʝʞʠ, 

ʩʪʝʙʣʘ ʥʘ ʦʜʣʫʯʫʚʘˁʝ ʠ ʩʪʘʥʜʘʨʜʥʠ ʩʪʘʪʠʩʪʠʯʢʠ ʤʝʪʦʜʠ. 
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1.3 ʇʨʦʮʝʥʢʘ ʠ ʧʨʝʜʚʠʜʫʚʘˁʝ 

ʇʨʦʮʝʥʢʘʪʘ ʠ ʧʨʝʜʚʠʜʫʚʘˁʝʪʦ, ʟʘ ʨʘʟʣʠʢʘ ʦʜ ʧʨʝʪʭʦʜʥʠʪʝ ʜʚʝ ʤʝʪʦʜʠ, 

ʛʝʥʝʨʠʨʘʘʪ ʥʫʤʝʨʠʯʢʠ ʠʩʢʘʞʘʥʠ ʚʨʝʜʥʦʩʪʠ. ʊʘʢʘ, ʦʚʜʝ, ʙʠ ʤʦʞʝʣ ʜʘ ʩʝ ʧʨʦʮʝʥʠ 

ʢʦʠ ʘʢʮʠʠ, ʩʧʦʨʝʜʫʚʘʿ˃ʠ ʛʠ ʩʦ ʩʘʢʘʥʠʪʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʙʠ ʤʦʞʝʣʝ ʜʘ ʩʝ ʚʢʣʫʯʘʪ ʚʦ 

ʩʦʦʜʚʝʪʥʦʪʦ ʧʦʨʪʬʦʣʠʦ ʥʘ ʭʘʨʪʠʠ ʦʜ ʚʨʝʜʥʦʩʪ, ʧʘ ʚʦ ʢʦʨʝʣʘʮʠʿʘ ʩʦ ʢʣʫʯʥʠʪʝ 

ʧʦʢʘʟʘʪʝʣʠ ʜʘ ʩʝ ʧʨʝʜʚʠʜʠ ʥʠʚʥʘʪʘ ʠʜʥʘ ʚʨʝʜʥʦʩʪ. ʀʩʪʦ ʪʘʢʘ, ʤʦʞʝ ʘʢʮʠʠʪʝ ʜʘ ʩʝ 

ʨʘʥʛʠʨʘʘʪ ʩʧʦʨʝʜ ʙʝʨʟʘʥʩʢʠʪʝ ʠʥʜʝʢʩʠ, ʧʘ ʩʦ ʪʦʘ ʠ ʩʧʦʨʝʜ ʥʠʚʥʠʦʪ ʠʜʝʥ ʨʘʩʪ ʠʣʠ 

ʧʘʜ ʥʘ ʚʨʝʜʥʦʩʪʘ. ʊʝʭʥʠʢʠʪʝ ʟʘ ʧʨʦʮʝʥʢʘ ʠ ʧʨʝʜʚʠʜʫʚʘˁʝ ʥʘ ʚʘʢʚʠʪʝ ʠʜʥʠ ʜʚʠʞʝˁʘ 

ʩʝ ʥʝʚʨʦʥʩʢʠ ʤʨʝʞʠ ʠ ʩʪʘʪʠʩʪʠʯʢʠ ʤʝʪʦʜʠ.  

ɸʢʪʠʚʥʦʩʪʘ ʥʘ ʧʨʦʮʝʥʢʘ ʩʝ ʦʜʚʠʚʘ ʧʨʝʢʫ ʢʦʥʪʠʥʫʠʨʘʥʠ ʦʜʛʦʚʦʨʠ. ʀʤʝʥʦ, 

ʩʧʦʨʝʜ ʥʦʚʠʪʝ ʚʣʝʟʥʠ ʧʦʜʘʪʦʮʠ ʩʝ ʚʨʰʠ ʧʨʦʮʝʥʢʘ ʥʘ ʚʨʝʜʥʦʩʪʘ ʥʘ ʥʝʧʦʟʥʘʪʠʪʝ 

ʢʦʥʪʠʥʫʠʨʘʥʠ ʧʨʦʤʝʥʣʠʚʠ. ɺʨʟ ʦʩʥʦʚʘ ʥʘ ʪʦʘ, ʠ ʨʝʟʫʣʪʘʪʠʪʝ ʦʜ ʧʨʦʮʝʥʢʘʪʘ ʩʝ 

ʢʦʥʪʠʥʫʠʨʘʥʠ ʚʨʝʜʥʦʩʪʠ. ʀʩʪʦʨʠʩʢʠʪʝ ʧʦʜʘʪʦʮʠ ʩʝ ʢʦʨʠʩʪʘʪ ʟʘ ʠʟʛʨʘʜʙʘ ʥʘ ʤʦʜʝʣ 

ʰʪʦ ˃ʝ ʛʦ ʦʙʿʘʩʥʫʚʘ ʦʜʥʝʩʫʚʘˁʝʪʦ ʥʘ ʥʘʙˀʫʜʫʚʘʥʠʦʪ ʦʙʿʝʢʪ. ʈʝʟʫʣʪʘʪ ʦʜ ʧʨʠʤʝʥʘʪʘ 

ʥʘ ʤʦʜʝʣʦʪ ʚʨʟ ʚʣʝʟʥʠʪʝ ʧʦʜʘʪʦʮʠ ʝ ʧʨʝʜʚʠʜʫʚʘˁʝʪʦ ʥʘ ʠʜʥʦʪʦ ʦʜʥʝʩʫʚʘˁʝ. 

ʇʨʠʤʝʨ ʟʘ ʦʚʘ ʤʦʞʝ ʜʘ ʙʠʜʝ ʧʨʝʜʚʠʜʫʚʘˁʝʪʦ ʢʦʿ ʢʣʠʝʥʪ ʠʣʠ ʧʦʪʨʦʰʫʚʘʯ ʤʦʞʝ ʜʘ ʿʘ 

ʥʘʧʫʰʪʠ ʦʧʨʝʜʝʣʝʥʘʪʘ ʤʘʨʢʘ ʧʨʦʠʟʚʦʜ ʠʣʠ ʫʩʣʫʛʘ ʚʦ ʥʝʢʦʿ ʠʜʝʥ ʚʨʝʤʝʥʩʢʠ ʧʝʨʠʦʜ. 

ʇʨʠ ʠʟʛʨʘʜʙʘʪʘ ʥʘ ʤʦʜʝʣʦʪ ʟʘ ʧʨʝʜʚʠʜʫʚʘˁʝ ʚʦ ʧʦʯʝʪʦʢʦʪ ʝ ʧʦʪʨʝʙʥʦ ʜʘ ʩʝ 

ʥʘʿʜʝ ʜʦʚʦʣʥʘ ʢʦʣʠʯʠʥʘ ʧʦʜʘʪʦʮʠ ʩʦ ʧʦʟʥʘʪʠ ʠʟʣʝʟʥʠ ʨʝʟʫʣʪʘʪʠ. ʊʘʢʚʠʪʝ ʧʦʟʥʘʪʠ 

ʧʨʠʤʝʨʠ ʩʝ ʥʘʤʝʥʝʪʠ ʟʘ ʫʯʝˁʝ ʥʘ ʤʦʜʝʣʦʪ ʟʘ ʧʦʜʘʪʦʮʠʪʝ, ʦʜʥʦʩʥʦ ʪʨʝʥʠʨʘˁʝ ʥʘ 

ʤʦʜʝʣʦʪ. 

ʆʩʥʦʚʥʠ ʯʝʢʦʨʠ ʚʦ ʠʟʛʨʘʜʙʘʪʘ ʠ ʧʨʠʤʝʥʘʪʘ ʥʘ ʤʦʜʝʣʦʪ ʟʘ 

ʧʨʝʜʚʠʜʫʚʘˁʝ ʩʝ52: 

 ʤʦʜʝʣʦʪ ʩʝ ʪʨʝʥʠʨʘ ʥʘ ʜʝʣʦʪ ʰʪʦ ʩʝ ʦʜʥʝʩʫʚʘ ʥʘ ʧʦʜʘʪʦʮʠʪʝ ʟʘ 

ʪʨʝʥʠʨʘˁʝ, ʚʨʟ ʦʩʥʦʚʘ ʥʘ ʰʪʦ ʤʦʜʝʣʦʪ ʩʝ ʫʯʠ ʟʘ ʦʜʥʝʩʫʚʘˁʝʪʦ ʥʘ 

ʧʦʜʘʪʦʮʠʪʝ; 

                                                 
52Vasand Dhar and Roger Stein, Seven Methods for Transforming Corporate Data into Business 

Intelligence, Prentice Hall, NY, 2002 
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 ʚʨʟ ʦʩʥʦʚʘ ʥʘ ʜʝʣʦʪ ʦʜ ʧʦʜʘʪʦʮʠʪʝ ʟʘ ʤʦʜʝʣʠʨʘˁʝ, ʰʪʦ ʩʝ ʥʘʨʝʢʫʚʘ ʛʨʫʧʘ 

ʧʦʜʘʪʦʮʠ ʟʘ ʪʝʩʪʠʨʘˁʝ, ʤʦʜʝʣʦʪ ʩʝ ʦʙʠʜʫʚʘ ʜʘ ʛʝʥʝʨʘʣʠʟʠʨʘ ʟʘ ʩʠʪʝ 

ʩʠʪʫʘʮʠʠ  ʟʘ ʜʘ ʤʦʞʝ ʜʘ ʨʘʙʦʪʠ ʜʦʙʨʦ ʠ ʩʦ ʥʦʚʠʪʝ ʧʦʜʘʪʦʮʠ;  

 ʥʘ ʪʨʝʪʠʦʪ ʜʝʣ ʦʜ ʧʦʜʘʪʦʮʠʪʝ ʟʘ ʤʦʜʝʣʠʨʘˁʝ, ʪ.ʥ. ʧʦʜʘʪʦʮʠ ʟʘ ʧʨʦʮʝʥʢʘ, 

ʩʝ ʚʨʰʠ ʩʧʦʨʝʜʙʘ ʥʘ ʧʦʚʝ˃ʝ ʨʘʟʣʠʯʥʠ ʤʦʜʝʣʠ, ʧʘ ʚʨʟ ʦʩʥʦʚʘ ʥʘ ʪʦʘ ʩʝ 

ʠʟʙʠʨʘ ʥʘʿʜʦʙʨʠʦʪ ʤʦʜʝʣ; 

 ʥʘ ʢʨʘʿʦʪ, ʤʦʜʝʣʦʪ ʩʝ ʧʨʠʤʝʥʫʚʘ ʥʘ ʦʥʠʝ ʧʦʜʘʪʦʮʠ ʰʪʦ ʥʝ ʙʠʣʝ 

ʫʧʦʪʨʝʙʝʥʠ ʟʘ ʤʦʜʝʣʠʨʘˁʝ. ɺʨʟ ʦʩʥʦʚʘ ʥʘ ʪʦʘ ʩʝ ʜʦʙʠʚʘ ʧʨʝʜʚʠʜʫʚʘˁʝ 

ʰʪʦ ˃ʝ ʧʦʤʦʛʥʝ ʚʦ ʧʨʦʮʝʩʦʪ ʥʘ ʜʦʥʝʩʫʚʘˁʝ ʦʜʣʫʢʠ. 

 

 

ʉʣʠʢʘ 22. ʀʟʛʨʘʜʙʘ ʠ ʧʨʠʤʝʥʘ ʥʘ ʤʦʜʝʣʦʪ ʟʘ ʧʨʝʜʚʠʜʫʚʘˁʝ 

 

 ʄʦʜʝʣʦʪ ʢʦʨʠʩʪʠ ʛʨʫʧʘ ʧʦʜʘʪʦʮʠ ʟʘ ʪʨʝʥʠʨʘˁʝ ʟʘ ʜʘ ʛʠ ʧʨʝʧʦʟʥʘʝ 

ʥʝʧʦʟʥʘʪʠʪʝ ʰʝʤʠ ʠ ʰʘʙʣʦʥʠ ʚʦ ʟʙʠʨʦʪ ʥʘ ʧʦʜʘʪʦʮʠ. ʐʘʙʣʦʥʠʪʝ ʩʝ ʢʦʤʙʠʥʘʮʠʿʘ 

ʦʜ ʦʧʰʪʠ ʰʘʙʣʦʥʠ ʚʦ ʛʨʫʧʘʪʘ ʟʘ ʤʦʜʝʣʠʨʘˁʝ ʠ ʩʧʝʮʠʬʠʯʥʠ ʰʘʙʣʦʥʠ ʚʦ ʛʨʫʧʘʪʘ ʟʘ 

ʪʨʝʥʠʨʘˁʝ. ʇʨʠ ʧʨʠʤeʥʘʪʘ ʥʘ ʤʦʜʝʣʦʪ, ʪʦʿ ʩʝʢʦʛʘʰ ʩʝ ʧʦʪʧʠʨʘ ʥʘ ʚʨʝʤʝʥʩʢʦʪʦ 

ʧʦʤʝʩʪʫʚʘˁʝ ʚʦ ʧʨʦʮʝʩʦʪ ʥʘ ʤʦʜʝʣʠʨʘˁʝ, ʪʘʢʘ ʰʪʦ ʩʝ ʧʨʠʤʝʥʫʚʘ ʥʘ ʥʘʿʩʚʝʞʠ 

ʧʦʜʘʪʦʮʠ, ʤʥʦʛʫ ʧʦʥʦʚʠ ʦʜ ʛʨʫʧʘʪʘ ʧʦʜʘʪʦʮʠ ʟʘ ʤʦʜʝʣʠʨʘˁʝ. ɸʢʦ ʤʦʜʝʣʦʪ ʩʝ 

ʇʦʜʘʪʦʮʠ  ʇʦʜʘʪʦʮʠ  ʇʦʜʘʪʦʮʠ  

ʄʦʜʝʣ 

ʪʨʝʥʠʨʘˁʝ 

ʄʦʜʝʣ 3 

ʄʦʜʝʣ 2 

ʄʦʜʝʣ 1 

(ʧʨʦʯʠʩʪʝʥ) 

ʅʘʿʜʦʙʘʨ 

ʤʦʜʝʣ 

ʧʦʜʘʪʦʮʠ 

ʪʝʩʪʠʨʘˁʝ ʚʨʝʜʥʫʚʘˁʝ 

ʧʨʝʜʚʠʜʫʚʘˁʝ 

 
ʧʨʝʜʚʠʜʫʚʘˁʝ 

(ʧʨʠʤʝʥʘ) 
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ʢʦʨʠʩʪʠ ʥʝʢʦʣʢʫʧʘʪʠ, ʪʦʛʘʰ ʪʨʝʙʘ ʜʘ ʩʝ ʧʨʦʚʝʨʠ ʥʝʛʦʚʘʪʘ ʪʦʯʥʦʩʪ ʟʘ ʜʘ ʩʝ ʟʥʘʝ ʢʦʛʘ 

ʙʠ ʙʠʣʦ ʧʦʪʨʝʙʥʦ ʪʦʿ ʜʘ ʩʝ ʨʝʜʠʟʘʿʥʠʨʘ. 

ʀʩʢʫʩʪʚʘʪʘ ʧʦʢʘʞʫʚʘʘʪ ʜʝʢʘ ʟʘ ʢʦʿ ʙʠʣʦ ʧʨʦʙʣʝʤ ʚʦ ʢʣʘʩʠʬʠʢʘʮʠʿʘʪʘ ʠ 

ʧʨʝʜʚʠʜʫʚʘˁʝʪʦ ʧʦʩʪʦʿʘʪ ʩʠʪʫʘʮʠʠ ʚʦ ʢʦʠ, ʚʦ ʠʥʠʮʠʿʘʣʥʘʪʘ ʬʘʟʘ, ʝ ʠʟʙʨʘʥ ʝʜʝʥ 

ʤʝʪʦʜ, ʜʦʜʝʢʘ ʥʝʢʦʿ ʜʨʫʛ ʤʝʪʦʜ ʝ ʠʟʙʨʘʥ ʚʦ ʧʦʜʦʮʥʝʞʥʠʪʝ ʬʘʟʠ ʦʜ ʧʨʦʝʢʪʦʪ. ʉʝʢʦʿ 

ʦʜ ʤʝʪʦʜʠʪʝ ʝ ʟʘʩʥʦʚʘʥ ʥʘ ʩʧʝʮʠʬʠʯʝʥ ʘʣʛʦʨʠʪʘʤ ʠ ʝ ʩʦʦʜʚʝʪʝʥ ʟʘ ʨʝʰʘʚʘˁʝ ʥʘ 

ʪʦʯʥʦ ʦʧʨʝʜʝʣʝʥ ʧʨʦʙʣʝʤ ʠ ʘʥʘʣʠʟʘ ʥʘ ʧʦʜʘʪʦʮʠ. ʀʩʪʦ ʪʘʢʘ, ʩʝʢʦʿ ʤʝʪʦʜ ʠʤʘ 

ʦʜʜʝʣʥʠ ʧʦʟʠʪʠʚʥʠ ʝʬʝʢʪʠ ʦʜ ʥʝʛʦʚʘʪʘ ʧʨʠʤʝʥʘ, ʥʦ ʠ ʥʝʢʦʠ ʦʛʨʘʥʠʯʫʚʘˁʘ. ʅʘ 

ʢʨʘʿʦʪ ʝ ʚʘʞʥʦ ʜʘ ʩʝ ʥʘʧʦʤʝʥʝ ʜʝʢʘ ʢʘʪʝʛʦʨʠʿʘʣʥʠʪʝ ʧʦʜʘʪʦʮʠ ʩʝ ʧʦʚʨʟʘʥʠ ʩʦ 

ʢʣʘʩʠʬʠʢʘʮʠʿʘʪʘ, ʜʦʜʝʢʘ ʢʦʥʪʠʥʫʠʨʘʥʠʪʝ ʧʦʜʘʪʦʮʠ ʩʝ ʧʦʚʨʟʘʥʠ ʩʦ ʧʨʝʜʚʠʜʫʚʘˁʝʪʦ 

(ʨʝʛʨʝʩʠʿʘ). 

 

1.4 ɸʥʘʣʠʟʘ ʥʘ ʚʝʨʦʿʘʪʥʦʩʪ 

ʂʦʛʘ ʥʝʢʦʿʘ ʝʤʧʠʨʠʩʢʘ ʜʠʩʪʨʠʙʫʮʠʿʘ ʘʧʨʦʢʩʠʤʠʨʘ, ʪ.ʝ. ʩʣʝʜʠ ʦʧʨʝʜʝʣʝʥʘ 

ʪʝʦʨʠʩʢʘ ʜʠʩʪʨʠʙʫʮʠʿʘ ʥʘ ʚʝʨʦʿʘʪʥʦʩʪ, ʤʦʞʝ ʜʘ ʩʝ ʫʧʦʪʨʝʙʠ ʪʝʦʨʝʪʩʢʦʪʦ ʟʥʘʝˁʝ ʟʘ 

ʜʠʩʪʨʠʙʫʮʠʿʘʪʘ ʰʪʦ ʩʝ ʥʘʙˀʫʜʫʚʘ ʟʘ ʜʘ ʤʦʞʝ ʜʘ ʩʝ ʜʦʙʠʝ ʦʜʛʦʚʦʨ ʥʘ ʦʜʜʝʣʥʠ 

ʧʨʘʰʘˁʘ ʟʘ ʧʦʜʘʪʦʮʠʪʝ. ʊʦʘ, ʥʘʿʯʝʩʪʦ, ʙʘʨʘ ʧʨʦʮʝʥʢʘ ʥʘ ʚʝʨʦʿʘʪʥʦʩʪʘ. ɸʥʘʣʠʟʘʪʘ ʥʘ 

ʚʝʨʦʿʘʪʥʦʩʪʘ ʩʝ ʟʘʩʥʦʚʘ ʥʘ ʚʝʨʦʿʘʪʥʦʩʪʘ ʥʘ ʥʘʙˀʫʜʫʚʘˁʝʪʦ ʥʘ ʥʝʢʦʿ ʥʘʩʪʘʥ, 

ʦʜʥʦʩʥʦ ʪʘʘ ʧʨʝʪʩʪʘʚʫʚʘ ʤʝʨʢʘ ʟʘ ʥʝʠʟʚʝʩʥʦʩʪʘ53. ʇʨʠʪʦʘ, ʪʘʢʚʘʪʘ ʚʝʨʦʿʘʪʥʦʩʪ ʩʝ 

ʠʩʢʘʞʫʚʘ ʚʦ ʤʝʨʥʠ ʝʜʠʥʠʮʠ ʦʜ 0 ʜʦ 1, ʧʨʝʪʩʪʘʚʫʚʘʿ˃ʠ ʛʦ ʦʧʬʘʪʦʪ ʥʘ ʚʝʨʦʿʘʪʥʦʩʪʘ 

ʥʘ ʩʣʫʯʫʚʘˁʝ ʥʘ ʥʘʩʪʘʥʦʪ ʠʣʠ ʥʘ ʥʝʛʦʚʦ ʥʝ ʩʣʫʯʫʚʘˁʝ. ɸʢʦ  ʚʝʨʦʿʘʪʥʦʩʪʘ ʝ 0, ʪʦʛʘʰ 

ʥʘʩʪʘʥʦʪ ʥʝ e ʤʦʞʥʦ ʜʘ ʩʝ ʩʣʫʯʠ, ʘ ʘʢʦ ʚʝʨʦʿʘʪʥʦʩʪʘ ʝ 1, ʪʦʛʘʰ ʥʘʩʪʘʥʦʪ ʩʠʛʫʨʥʦ ˃ʝ 

ʩʝ ʩʣʫʯʠ. Toa ʩʝ ʜʚʝʪʝ ʛʨʘʥʠʯʥʠ ʚʨʝʜʥʦʩʪʠ ʥʘ ʚʝʨʦʿʘʪʥʦʩʪʘ. ʇʦʩʪʦʿʘʪ ʨʘʟʣʠʯʥʠ 

ʧʨʠʩʪʘʧʠ ʧʨʠ ʤʝʨʝˁʝʪʦ ʥʘ ʚʝʨʦʿʘʪʥʦʩʪʘ, ʦʜʥʦʩʥʦ: 

 ʩʫʙʿʝʢʪʠʚʝʥ ʧʨʠʩʪʘʧ- ʰʪʦ ʧʦʜʨʘʟʙʠʨʘ ʦʧʨʝʜʝʣʝʥ ʩʪʝʧʝʥ ʥʘ 

ʩʫʙʿʝʢʪʠʚʥʦʩʪ ʜʝʢʘ ʥʘʩʪʘʥʦʪ ˃ʝ ʩʝ ʩʣʫʯʠ; 

 ʬʨʝʢʚʝʥʮʠʩʢʠ ʧʨʠʩʪʘʧ- ʰʪʦ ʩʝ ʟʘʩʥʦʚʘ ʥʘ ʙʨʦʝˁʝʪʦ ʥʘʩʪʘʥʠ ʧʨʠ 

ʧʦʚʪʦʨʫʚʘˁʝ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʦʪ; 

                                                 
53 www.psychstat.missouristate.edu 



˛̮̓̋̑̉̃́̆̓̏ ̎́ ̮̈̎́̆̆ ̃̏ ̘́̎́̌̉̓̉̋̉̓̆ ̂́̈̉ ̎́ ̗̐̏̅́̓̏̉ ɉ$ÁÔÁ -ÉÎÉÎÇɊ ̃̏ ̗̪̔̎̋̉́̕ ̎́ 
̅̆̌̏̃̎̏̓̏ ̮̑́̂̏̓̆̆ ̎́ ̋̏̍̐́̎̉̉̓̆ 

 

78 

 

 ʘ priori ʧʨʠʩʪʘʧ- ʧʨʝʪʧʦʩʪʘʚʫʚʘ ʧʦʟʥʘʚʘˁʝ ʥʘ ʪʝʦʨʝʪʩʢʠʦʪ ʤʦʜʝʣ, ʪ.ʝ. 

ʜʠʩʪʨʠʙʫʮʠʿʘ ʥʘ ʩʠʪʝ ʤʦʞʥʠ ʚʝʨʦʿʘʪʥʦʩʪʠ ʥʘ ʥʝʢʦʿ ʥʘʩʪʘʥ; 

ʉʣʫʯʘʿʥʘʪʘ ʧʨʦʤʝʥʣʠʚʘ x ʝ ʧʨʦʤʝʥʣʠʚʘ ʰʪʦ ʜʦʙʠʚʘ ʧʦʝʜʠʥʝʯʥʠ ʚʨʝʜʥʦʩʪʠ 

ʩʦ ʦʧʨʝʜʝʣʝʥʘ ʚʝʨʦʿʘʪʥʦʩʪ. ʇʦʩʪʦʿʘʪ ʜʚʘ ʦʩʥʦʚʥʠ ʪʠʧʘ ʩʣʫʯʘʿʥʠ ʧʨʦʤʝʥʣʠʚʠ, ʠ ʪʦʘ: 

 ʜʠʩʢʨʝʪʥʘ ʠʣʠ ʜʠʩʢʦʥʪʠʥʫʠʨʘʥʘ ʩʣʫʯʘʿʥʘ ʧʨʦʤʝʥʣʠʚʘ, ʧʨʠ ʰʪʦ 

ʥʝʿʟʠʥʘʪʘ ʥʫʤʝʨʠʯʢʘ ʚʨʝʜʥʦʩʪ ʝ ʧʨʝʪʩʪʘʚʝʥʘ ʩʦ ʮʝʣʠ ʙʨʦʝʚʠ; ʠ 

 ʢʦʥʪʠʥʫʠʨʘʥʘ ʩʣʫʯʘʿʥʘ ʧʨʦʤʝʥʣʠʚʘ, ʧʨʠ ʰʪʦ ʥʝʿʟʠʥʘʪʘ ʥʫʤʝʨʠʯʢʘ 

ʚʨʝʜʥʦʩʪ ʝ ʧʨʝʪʩʪʘʚʝʥʘ ʩʦ ʨʝʘʣʥʠ ʙʨʦʝʚʠ. 

ɼʠʩʪʨʠʙʫʮʠʿʘʪʘ (ʨʘʧʨʝʜʝʣʙʘʪʘ) ʥʘ ʚʝʨʦʿʘʪʥʦʩʪʘ ʛʦ ʧʨʠʢʘʞʫʚʘ ʥʘʯʠʥʦʪ ʥʘ 

ʢʦʿ ʚʢʫʧʥʘʪʘ ʚʝʨʦʿʘʪʥʦʩʪ ʝ ʨʘʩʧʨʝʜʝʣʝʥʘ ʥʘ ʧʦʝʜʠʥʝʯʥʠʪʝ ʚʨʝʜʥʦʩʪʠ ʥʘ ʩʣʫʯʘʿʥʘʪʘ 

ʧʨʦʤʝʥʣʠʚʘ. ʉʝʢʦʿʘ ʜʠʩʪʨʠʙʫʮʠʿʘ ʥʘ ʚʝʨʦʿʘʪʥʦʩʪʘ ʿʘ ʜʝʬʠʥʠʨʘʘʪ ʦʜʜʝʣʥʠ 

ʧʘʨʘʤʝʪʨʠ, ʢʘʢʦ ʰʪʦ ʩʝ, ʥʘ ʧʨʠʤʝʨ ʧʨʦʩʝʯʥʘʪʘ ʚʨʝʜʥʦʩʪ, ʚʘʨʠʿʘʥʩʘʪʘ, ʢʦʚʘʨʠʿʘʥʩʘʪʘ 

ʠʪʥ. ɺʦ ʟʘʚʠʩʥʦʩʪ ʦʜ ʪʠʧʦʪ ʥʘ ʩʣʫʯʘʿʥʘʪʘ ʧʨʦʤʝʥʣʠʚʘ ʠ ʜʠʩʪʨʠʙʫʮʠʿʘʪʘ ʤʦʞʝ ʜʘ ʩʝ 

ʧʦʜʝʣʠ ʥʘ ʜʠʩʢʨʝʪʥʘ ʠ ʢʦʥʪʠʥʫʠʨʘʥʘ. ʊʘʢʘ, ʚʦ ʜʠʩʢʨʝʪʥʘ ʜʠʩʪʨʠʙʫʮʠʿʘ ʥʘ 

ʚʝʨʦʿʘʪʥʦʩʪʘ ʤʦʞʘʪ ʜʘ ʩʝ ʚʙʨʦʿʘʪ ʙʠʥʦʤʥʘ ʠ ʇʫʘʩʦʥʦʚʘ ʨʘʩʧʨʝʜʝʣʙʘ ʜʦʜʝʢʘ ʚʦ 

ʢʦʥʪʠʥʫʠʨʘʥʘ ʜʠʩʪʨʠʙʫʮʠʿʘ ʥʘ ʚʝʨʦʿʘʪʥʦʩʪʘ ʩʧʘʺʘʘʪ ʥʦʨʤʘʣʥʘʪʘ ʨʘʩʧʨʝʜʝʣʙʘ, c2  

ʨʘʩʧʨʝʜʝʣʙʘ, t-ʨʘʩʧʨʝʜʝʣʙʘ, F-ʨʘʩʧʨʝʜʝʣʙʘ. 

 ʆʩʥʦʚʘ ʟʘ ʧʨʝʩʤʝʪʫʚʘˁʝ ʥʘ ʚʝʨʦʿʘʪʥʦʩʪʘ ʟʘ ʩʣʫʯʫʚʘˁʝ ʥʘ ʥʝʢʦʿ ʥʘʩʪʘʥ ʩʝ 

ʧʨʝʪʭʦʜʥʠʪʝ ʧʦʿʘʚʠ ʥʘ ʥʘʩʪʘʥʦʪ. ɿʥʘʯʠ, ʪʦʘ ʩʝ ʠʩʪʦʨʠʩʢʠ ʧʦʜʘʪʦʮʠ ʚʨʟ ʦʩʥʦʚʘ ʥʘ 

ʢʦʠhʪʦ ʩʝ ʧʨʝʩʤʝʪʫʚʘ ʬʨʝʢʚʝʥʮʠʿʘʪʘ ʥʘ ʧʦʿʘʚʫʚʘˁʝ ʥʘ ʥʘʩʪʘʥʦʪ.  

 

1.5 ʈʝʛʨʝʩʠʦʥʘ ʘʥʘʣʠʟʘ 

ʆʚʦʿ ʤʝʪʦʜ ʩʝ ʟʘʩʥʦʚʘ ʥʘ ʚʦʦʯʫʚʘˁʝ ʥʘ ʚʨʩʢʘʪʘ ʤʝʺʫ ʜʚʝ ʠʣʠ ʧʦʚʝ˃ʝ 

ʧʨʦʤʝʥʣʠʚʠ54. ʆʩʥʦʚʥʘ ʮʝʣ ʥʘ ʨʝʛʨʝʩʠʦʥʘʪʘ ʘʥʘʣʠʟʘ ʝ ʜʘ ʛʦ ʠʜʝʥʪʠʬʠʢʫʚʘ 

ʧʦʩʪʦʝˁʝʪʦ ʥʘ ʦʧʨʝʜʝʣʝʥʘ ʧʦʚʨʟʘʥʦʩʪ ʤʝʺʫ ʜʚʝ ʠʣʠ ʧʦʚʝ˃ʝ ʧʦʿʘʚʠ ʠʣʠ ʧʨʦʤʝʥʣʠʚʠ, 

ʢʘʢʦ ʠ ʜʘ ʛʦ ʦʙʿʘʩʥʠ ʦʙʣʠʢʦʪ ʠ ʥʘʩʦʢʘʪʘ ʥʘ ʪʠʝ ʚʨʩʢʠ. ʉʦ ʧʦʤʦʰ ʥʘ ʨʝʛʨʝʩʠʦʥʘʪʘ 

ʘʥʘʣʠʟʘ ʩʝ ʩʦʛʣʝʜʫʚʘ ʩʝʢʦʿ ʩʝʛʤʝʥʪ ʥʘ ʧʨʦʤʝʥʠʪʝ ʥʘ ʝʜʥʘ ʠʣʠ ʧʦʚʝ˃ʝ ʧʨʦʤʝʥʣʠʚʠ 

ʚʨʟ ʧʨʦʤʝʥʘʪʘ ʥʘ ʥʝʢʦʠ ʜʨʫʛʠ ʧʨʦʤʝʥʣʠʚʠ. ʄʥʦʛʫ ʝʢʦʥʦʤʩʢʠ ʧʦʿʘʚʠ ʠ ʧʨʦʮʝʩʠ  

ʤʝʺʫʩʝʙʥʦ ʩʝ ʧʦʚʨʟʘʥʠ ʠ ʫʩʣʦʚʝʥʠ, ʧʘ ʚʘʢʚʠʪʝ ʧʦʿʘʚʠ ʤʦʞʘʪ ʜʘ ʩʝ ʥʘʙˀʫʜʫʚʘʘʪ ʚʨʟ 
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ʦʩʥʦʚʘ ʥʘ ʨʝʛʨʝʩʠʦʥʘʪʘ ʘʥʘʣʠʟʘ. ʇʨʠʪʦʘ ʩʝ ʦʪʩʪʨʘʥʫʚʘ ʚʘʨʠʿʘʙʠʣʠʪʝʪʦʪ  ʥʘ ʜʚʝ ʠʣʠ 

ʧʦʚʝ˃ʝ ʧʦʿʘʚʠ, ʦʜʥʦʩʥʦ ʩʝ ʫʪʚʨʜʫʚʘ ʨʝʛʨʝʩʠʦʥʠʦʪ ʤʦʜʝʣ  ʥʘ ʢʦʛʦ ʰʪʦ ʥʘʿʤʥʦʛʫ ʤʫ 

ʦʜʛʦʚʘʨʘ  ʢʚʘʥʪʠʪʘʪʠʚʥʦʪʦ ʩʦʚʧʘʺʘˁʝ ʥʘ ʚʘʨʠʿʘʮʠʠʪʝ ʦʜ ʥʘʙˀʫʜʫʚʘʥʠʪʝ ʧʦʿʘʚʠ55. 

ʊʘʢʚʠʦʪ ʨʝʛʨʝʩʠʦʥʝʥ ʤʦʜʝʣ ʠʣʠ ʧʨʦʮʝʩ ʥʘ ʨʝʛʨʝʩʠʦʥʘ ʘʥʘʣʠʟʘ ʝ ʧʨʠʢʘʞʘʥ ʥʘ ʩʣʠʢʘ 

23. 

ʅʦ, ʪʨʝʙʘ ʜʘ ʩʝ ʠʤʘ ʧʨʝʜʚʠʜ ʜʝʢʘ ʯʝʩʪʦ ʥʝ ʝ ʤʦʞʥʦ ʩʦ ʠʩʪʨʘʞʫʚʘˁʝʪʦ ʜʘ ʩʝ 

ʦʧʬʘʪʠ ʮʝʣʦʢʫʧʥʘʪʘ ʧʦʧʫʣʘʮʠʿʘ ʥʘ ʧʦʜʘʪʦʮʠ, ʧʘ ʧʦʨʘʜʠ ʪʦʘ ʚʦ ʨʝʛʨʝʩʠʦʥʘʪʘ 

ʘʥʘʣʠʟʘ ʥʘʿʯʝʩʪʦ ʩʝ ʠʩʧʠʪʫʚʘ ʠʟʚʘʜʦʢ ʠ ʚʨʟ ʥʝʛʦʚʘ ʦʩʥʦʚʘ ʩʝ ʥʦʩʠ ʦʜʣʫʢʘ ʟʘ 

ʟʘʚʠʩʥʦʩʪʘ ʤʝʺʫ ʦʜʜʝʣʥʠʪʝ ʧʦʿʘʚʠ. 

                                                 
55 ʂʦʩʪʘ ʉʦʪʠʨʦʩʢʠ, ʉʪʘʪʠʩʪʠʢʘ, ʋʥʠʚʝʨʟʠʪʝʪ ñʉʚ. ʂʣʠʤʝʥʪ ʆʭʨʠʜʩʢʠò, ɽʢʦʥʦʤʩʢʠ ʬʘʢʫʣʪʝʪ, 

ʇʨʠʣʝʧ , 2004, ʩʪʨ 151 
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ʉʣʠʢʘ 23. ʇʨʦʮʝʩ ʥʘ ʨʝʛʨʝʩʠʦʥʘ ʘʥʘʣʠʟʘ56 

 

ɺʨʟ ʦʩʥʦʚʘ ʥʘ ʧʨʝʪʭʦʜʥʠʦʪ ʘʣʛʦʨʠʪʘʤ ʤʦʞʝ ʜʘ ʩʝ ʟʘʢʣʫʯʠ ʜʝʢʘ ʟʘ 

ʨʝʛʨʝʩʠʦʥʘʪʘ ʘʥʘʣʠʟʘ ʝʜʝʥ ʦʜ ʢʣʫʯʥʠʪʝ ʫʩʣʦʚʠ ʝ ʜʘ ʩʝ ʫʪʚʨʜʠ ʦʙʣʠʢʦʪ ʥʘ 

ʥʘʙˀʫʜʫʚʘʥʠʪʝ ʧʦʿʘʚʠ. ʊʘʢʚʠʦʪ ʦʙʣʠʢ ʥʘ ʚʨʩʢʘ ʤʝʺʫ ʥʘʙˀʫʜʫʚʘʥʠʪʝ ʧʦʿʘʚʠ ʙʠ 

ʤʦʞʝʣ ʜʘ ʙʠʜʝ: 

                                                 
56 ʂʦʩʪʘ ʉʦʪʠʨʦʩʢʠ-ʉʪʘʪʠʩʪʠʢʘ, ʋʥʠʚʝʨʟʠʪʝʪ ñʉʚ. ʂʣʠʤʝʥʪ ʆʭʨʠʜʩʢʠò, ɽʢʦʥʦʤʩʢʠ ʬʘʢʫʣʪʝʪ, 

ʇʨʠʣʝʧ , 2004, ʩʪʨ152 
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ʧʦʩʪʦʿʘʪ 

ʚʨʩʢʠ 

ʆʙʣʠʢ ʥʘ ʚʨʩʢʠ: 

o ʃʠʥʝʘʨʝʥ 

o ʅʝʣʠʥʝʘʨʝʥ 

o ʇʨʦʩʪʦʨʝʥ  

 

ʅʘʩʦʢʘ ʥʘ ʚʨʩʢʠ: 

o ʇʦʟʠʪʠʚʥʘ  

o ʅʝʛʘʪʠʚʥʘ 

 

 

 
ʃʦʛʠʯʢʘ ʘʥʘʣʠʟʘ 

o ɿʘʚʠʩʥʦʧʨʦʤʝʥʣʠʚʘ 

o ʅʝʟʘʚʠʩʥʦʧʨʦʤʝʥʣʠʚʘ 

o ɼʝʬʠʥʠʨʘˁʝ ʥʘ ʨʘʚʝʥʢʘ ʥʘ ʨʝʛʨʝʩʠʿʘ 

o ʈʝʰʘʚʘˁʝ ʥʘ ʨʝʛʨʝʩʠʦʥʠʦʪ ʤʦʜʝʣ 

o ʆʧʨʝʜʝʣʫʚʘˁʝ ʥʘ ʧʘʨʘʤʝʪʨʠʪʝ ʦʜ 
ʨʝʛʨʝʩʠʦʥʠʦʪ ʤʦʜʝʣ 

ʅʘʙˀʫʜʫʚʘʥʠ ʧʦʿʘʚʠ 
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 ʣʠʥʝʘʨʥʘ ʚʨʩʢʘ, ʦʜʥʦʩʥʦ ʧʨʘʚʦʣʠʥʠʩʢʘ, ʘʢʦ ʥʘ ʧʘʨʦʚʠʪʝ ʦʨʠʛʠʥʘʣʥʠ 

ʚʨʝʜʥʦʩʪʠ ʦʜ ʦʙʝʣʝʞʿʘʪʘ ʥʘ ʥʘʙˀʫʜʫʚʘʥʠʪʝ ʧʦʿʘʚʠ ʤʦʞʝ ʜʘ ʠʤ ʩʝ 

ʧʨʠʩʧʦʩʦʙʠ ʣʠʥʝʘʨʥʘ ʬʫʥʢʮʠʿʘ; 

 ʥʝʣʠʥʝʘʨʥʘ, ʦʜʥʦʩʥʦ ʢʨʠʚʦʣʠʥʠʩʢʘ, ʘʢʦ ʥʘ ʧʘʨʦʚʠʪʝ ʦʨʠʛʠʥʘʣʥʠ 

ʚʨʝʜʥʦʩʪʠ ʦʜ ʦʙʝʣʝʞʿʘʪʘ ʥʘ ʥʘʙˀʫʜʫʚʘʥʠʪʝ ʧʦʿʘʚʠ ʤʦʞʝ ʜʘ ʠʤ ʩʝ 

ʧʨʠʩʧʦʩʦʙʠ ʥʝʣʠʥʝʘʨʥʘ ʬʫʥʢʮʠʿʘ; 

 ʧʨʦʩʪʦʨʥʘ, ʘʢʦ ʥʘ ʧʘʨʦʚʠʪʝ ʦʨʠʛʠʥʘʣʥʠ ʚʨʝʜʥʦʩʪʠ ʦʜ ʦʙʝʣʝʞʿʘʪʘ ʥʘ 

ʥʘʙˀʫʜʫʚʘʥʠʪʝ ʧʦʿʘʚʠ ʤʦʞʝ ʜʘ ʠʤ ʩʝ ʧʨʠʩʧʦʩʦʙʠ ʧʨʦʩʪʦʨʥʘ ʬʫʥʢʮʠʿʘ, ʚʦ 

ʦʙʣʠʢ ʥʘ ʨʘʤʥʠʥʘ ʠʣʠ ʭʠʧʝʨʨʘʤʥʠʥʘ. 

ʀʩʪʦ ʪʘʢʘ, ʥʘʩʦʢʘʪʘ ʥʘ ʚʨʩʢʠʪʝ ʤʦʞʝ ʜʘ ʙʠʜʝ: 

 ʧʦʟʠʪʠʚʥʘ ʚʨʩʢʘ ʤʝʺʫ ʥʘʙˀʫʜʫʚʘʥʠʪʝ ʧʦʿʘʚʠ, ʰʪʦ ʩʝ ʨʝʘʣʠʟʠʨʘ ʚʦ 

ʩʣʫʯʘʿ ʢʦʛʘ ʨʘʩʪʦʪ ʥʘ ʥʝʟʘʚʠʩʥʘʪʘ ʧʨʦʤʝʥʣʠʚʘ ʚʦ ʧʨʦʩʝʢ ʧʨʝʜʠʟʚʠʢʫʚʘ 

ʧʦʨʘʩʪ ʥʘ ʟʘʚʠʩʥʘʪʘ ʧʨʦʤʝʥʣʠʚʘ; ʠ 

 ʥʝʛʘʪʠʚʥʘ ʚʨʩʢʘ ʤʝʺʫ ʧʦʿʘʚʠʪʝ ʢʦʛʘ ʨʘʩʪʦʪ ʥʘ ʥʝʟʘʚʠʩʥʘʪʘ ʧʨʦʤʝʥʣʠʚʘ 

ʚʦ ʧʨʦʩʝʢ ʧʨʝʜʠʟʚʠʢʫʚʘ ʦʧʘʺʘˁʝ ʥʘ ʟʘʚʠʩʥʘʪʘ ʧʨʦʤʝʥʣʠʚʘ. 

ʆʜ ʛʨʘʬʠʯʢʠ ʘʩʧʝʢʪ, ʨʝʛʨʝʩʠʿʘʪʘ ʝ ʣʠʥʠʿʘ ʥʠʟ ʜʠʤʝʥʟʠʦʥʘʣʥʠʦʪ ʧʨʦʩʪʦʨ ʥʘ 

ʚʨʝʜʥʦʩʪʠʪʝ ʥʘ ʥʝʟʘʚʠʩʥʠʪʝ ʧʨʦʤʝʥʣʠʚʠ. ɺʨʝʜʥʦʩʪʠʪʝ ʥʘ ʩʝʢʦʿʘ ʧʨʦʤʝʥʣʠʚʘ ʩʝ 

ʧʨʠʢʘʞʘʥʠ ʢʘʢʦ ʪʦʯʢʠ ʚʦ ʧʨʦʩʪʦʨʦʪ. ʃʠʥʠʿʘʪʘ ʥʘ ʨʝʛʨʝʩʠʿʘ ʛʦ ʧʨʝʪʩʪʘʚʫʚʘ 

ʥʘʿʜʦʙʨʠʦʪ ʧʨʘʚʝʮ ʥʠʟ ʧʨʦʩʪʦʨʦʪ ʦʜ ʪʦʯʢʠ, ʦʜʥʦʩʥʦ ʧʨʘʚʝʮʦʪ ʰʪʦ ʿʘ ʤʠʥʠʤʠʟʠʨʘ 

ʧʨʦʩʝʯʥʘʪʘ ʦʜʜʘʣʝʯʝʥʦʩʪ ʥʘ ʪʦʯʢʠʪʝ ʦʜ ʣʠʥʠʿʘʪʘ57. ʈʘʚʝʥʢʘʪʘ ʥʘ ʨʝʛʨʝʩʠʿʘ ʤʦʞʝ ʜʘ 

ʠʤʘ ʦʙʣʠʢ: y = a + bx, ʢʘʜʝ y ʝ ʚʨʝʜʥʦʩʪʘ ʥʘ ʟʘʚʠʩʥʘʪʘ ʧʨʦʤʝʥʣʠʚʘ ʠʣʠ ʚʨʝʜʥʦʩʪʘ 

ʰʪʦ ʪʨʝʙʘ ʜʘ ʩʝ ʧʨʠʜʚʠʜʠ, ʘ x ʝ ʚʨʝʜʥʦʩʪʘ ʥʘ ʥʝʟʘʚʠʩʥʘʪʘ (ʧʦʟʥʘʪʘ) ʧʨʦʤʝʥʣʠʚʘ. 

ɺʨʟ ʦʩʥʦʚʘ ʥʘ ʠʩʪʦʨʠʩʢʠʪʝ ʧʦʜʘʪʦʮʠ ʩʝ ʫʪʚʨʜʫʚʘ ʬʦʨʤʫʣʘʪʘ ʟʘ ʨʝʛʨʝʩʠʿʘ, ʘ ʩʦ 

ʚʢʣʫʯʫʚʘˁʝʪʦ ʥʘ ʧʦʟʥʘʪʠʪʝ ʚʨʝʜʥʦʩʪʠ ʩʝ ʧʨʝʜʚʠʜʫʚʘ ʚʨʝʜʥʦʩʪʘ ʥʘ ʮʝʣʥʘʪʘ 

ʧʨʦʤʝʥʣʠʚʘ y.  

ʅʘ ʩʣʠʢʘʪʘ 24 ʝ ʧʨʠʢʘʞʘʥʘ ʣʠʥʠʿʘʪʘ ʥʘ ʨʝʛʨʝʩʠʿʘ ʥʠʟ ʛʨʫʧʘ ʚʨʝʜʥʦʩʪʠ ʥʘ 

ʧʦʜʘʪʦʮʠʪʝ. ʅʘʩʦʢʘʪʘ ʥʘ ʜʚʠʞʝˁʝ ʥʘ ʣʠʥʠʿʘʪʘ ʥʘ ʨʝʛʨʝʩʠʿʘ ʝ ʦʧʨʝʜʝʣʝʥʘ ʦʜ 

ʧʦʟʠʮʠʿʘʪʘ ʥʘ ʪʦʯʢʠʪʝ ʚʦ ʜʚʦʜʠʤʝʥʟʠʦʥʘʣʥʠʦʪ ʧʨʦʩʪʦʨ. 
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 ʃʠʥʝʘʨʥʘʪʘ ʨʝʛʨʝʩʠʿʘ ʝ ʩʪʘʪʠʩʪʠʯʢʘ ʪʝʭʥʠʢʘ ʰʪʦ ʛʦ ʤʝʨʠ ʦʜʥʦʩʦʪ ʤʝʺʫ ʜʚʝ 

ʢʦʥʪʠʥʫʠʨʘʥʠ ʧʨʦʤʝʥʣʠʚʠ-ʟʘʚʠʩʥʦʧʨʦʤʝʥʣʠʚʠ. ʊʘʘ ʨʘʙʦʪʠ ʥʘ ʧʨʠʥʮʠʧʦʪ ʜʘ ʩʝ 

ʥʘʿʜʝ ʣʠʥʠʿʘ ʥʠʟ ʧʦʜʘʪʦʮʠʪʝ ʰʪʦ ˃ʝ ʿʘ ʤʠʥʠʤʠʟʠʨʘ ʛʨʝʰʢʘʪʘ. ʃʦʛʠʯʢʘʪʘ ʨʝʛʨʝʩʠʿʘ ʝ 

ʩʣʠʯʥʘ ʥʘ ʣʠʥʝʘʨʥʘʪʘ ʨʝʛʨʝʩʠʿʘ . ʈʘʟʣʠʢʘʪʘ ʝ ʚʦ ʪʦʘ ʰʪʦ ʧʨʦʤʝʥʣʠʚʠʪʝ ʩʝ 

ʜʠʩʢʨʝʪʥʠ ʠʣʠ ʢʘʪʝʛʦʨʠʿʘʣʥʠ. ʃʦʛʠʩʪʠʯʢʘʪʘ ʨʝʛʨʝʩʠʿʘ ʢʦʨʠʩʪʠ ʢʦʥʪʠʥʫʠʨʘʥʠ 

ʚʨʝʜʥʦʩʪʠ ʟʘ ʧʨʝʜʚʠʜʫʚʘˁʝ ʥʘ ʢʘʪʝʛʦʨʠʿʘʣʥʠ ʨʝʟʫʣʪʘʪʠ. ʇʨʠ ʠʟʛʨʘʜʙʘʪʘ ʥʘ ʤʦʜʝʣʦʪ 

ʤʦʞʘʪ ʜʘ ʩʝ ʿʘʚʘʪ ʤʥʦʛʫ ʧʨʦʤʝʥʣʠʚʠ ʟʘ ʧʨʝʜʚʠʜʫʚʘˁʝ. ʈʝʜʫʮʠʨʘˁʝʪʦ ʥʘ ʙʨʦʿʦʪ ʥʘ 

ʧʨʦʤʝʥʣʠʚʠʪʝ ʩʝ ʚʨʰʠ ʩʦ ʠʟʙʠʨʘˁʝ ʥʘ ʦʥʠʝ ʰʪʦ ʠʤʘʘʪ ʧʦʩʝʙʥʘ ʚʘʞʥʦʩʪ ʟʘ 

ʧʨʝʜʚʠʜʫʚʘˁʝʪʦ. ɺʦ ʧʦʯʝʪʦʢʦʪ ʩʠʪʝ ʧʨʦʤʝʥʣʠʚʠ ʤʦʞʘʪ ʜʘ ʩʝ ʩʤʝʩʪʘʪ ʚʦ ʤʦʜʝʣʦʪ, ʘ 

ʧʦʪʦʘ ʜʘ ʩʝ ʦʪʩʪʨʘʥʫʚʘʘʪ ʦʥʠʝ ʰʪʦ ʩʝ ʧʦʤʘʣʢʫ ʚʘʞʥʠ ʟʘ ʧʨʝʜʚʠʜʫʚʘˁʝʪʦ ʠʣʠ ʦʥʠʝ 

ʟʘ ʢʦʠʰʪʦ ʝ ʧʦʪʝʰʢʦ ʜʘ ʩʝ ʧʨʝʜʚʠʜʫʚʘ. 

 

1.6 ʉʪʝʙʣʦ (ʜʨʚʦ) ʥʘ ʦʜʣʫʯʫʚʘˁʝ  

ʈʝʟʫʣʪʘʪʠʪʝ ʰʪʦ ʩʝ ʜʦʙʠʚʘʘʪ ʩʦ ʧʦʤʦʰ ʥʘ ʩʪʝʙʣʘʪʘ (ʜʨʚʦ) ʥʘ ʦʜʣʫʯʫʚʘˁʝ ʩʝ 

ʣʝʩʥʦ ʨʘʟʙʠʨʣʠʚʠ ʟʘ ʣʫʺʝʪʦ. ʆʪʢʨʠʝʥʦʪʦ ʟʥʘʝˁʝ ʩʝ ʧʨʠʢʘʞʫʚʘ ʚʦ ʦʙʣʠʢ ʥʘ ʩʪʝʙʣʦ. 

ʉʝʢʦʝ ʩʪʝʙʣʦ ʥʘ ʦʜʣʫʯʫʚʘˁʝ ʝ ʟʙʠʨ ʥʘ ʧʨʘʚʠʣʘ, ʨʘʟʙʠʨʣʠʚʠ ʟʘ ʣʫʺʝʪʦ ʚʦ ʦʙʣʠʢʦʪ 

ʘʢʦ-ʪʦʛʘʰ (if -then) ʧʨʘʚʠʣʘ. ɻʣʘʚʥʘ ʧʨʝʜʥʦʩʪ ʥʘ ʩʪʝʙʣʘʪʘ ʥʘ ʦʜʣʫʯʫʚʘˁʝ ʝ ʰʪʦ ʩʦ 

 

ʉʣʠʢʘ 24. ʃʠʥʠʿʘ ʥʘ ʨʝʛʨʝʩʠʿʘ 
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ʩʚʦʿʘʪʘ ʩʪʨʫʢʪʫʨʘ ʠ ʝʜʥʦʩʪʘʚʥʠ ʧʨʘʚʠʣʘ ʤʦʞʘʪ ʜʘ ʦʙʿʘʩʥʘʪ ʥʘ ʢʦʿ ʥʘʯʠʥ ʩʝ ʜʦʘʺʘ ʜʦ 

ʟʘʢʣʫʯʦʢʦʪ. ʇʨʝʜʥʦʩʪʘ ʥʘ ʧʨʘʚʠʣʘʪʘ ʩʝ ʜʦʚʝʨʙʘʪʘ ʥʘ ʢʦʨʠʩʥʠʮʠʪʝ ʚʦ ʤʦʜʝʣʦʪ ʠ 

ʨʘʟʙʠʨʣʠʚʦʩʪʘ ʥʘ ʧʨʘʚʠʣʘʪʘ. ʇʨʠʪʦʘ, ʦʪʢʨʠʝʥʠʪʝ ʧʨʘʚʠʣʘ ʤʦʨʘʘʪ ʜʘ ʙʠʜʘʪ 

ʢʦʥʟʠʩʪʝʥʪʥʠ, ʦʜʥʦʩʥʦ ʥʝ ʩʤʝʝ ʜʘ ʧʦʩʪʦʠ ʢʦʥʪʨʘʜʠʢʪʦʨʥʦʩʪ ʤʝʺʫ ʥʠʚ. ɸʢʦ 

ʧʨʘʚʠʣʘʪʘ ʩʝ ʨʘʟʚʠʚʘʘʪ ʥʝʟʘʚʠʩʥʦ ʝʜʥʦ ʦʜ ʜʨʫʛʦ, ʪʦʛʘʰ ʤʦʞʘʪ ʜʘ ʙʠʜʘʪ 

ʢʦʥʪʨʘʜʠʢʪʦʨʥʠ. 

ʀʟʛʨʘʜʙʘʪʘ ʥʘ ʤʦʜʝʣʦʪ ʚʦ ʦʙʣʠʢ ʥʘ ʩʪʝʙʣʦ ʥʘ ʦʜʣʫʯʫʚʘˁʝ ʟʘʧʦʯʥʫʚʘ ʦʜ 

ʤʘʩʘʪʘ ʧʦʜʘʪʦʮʠ ʰʪʦ, ʩʦ ʢʦʨʠʩʪʝˁʝ ʥʘ ʦʜʜʝʣʥʠ ʧʨʘʚʠʣʘ ʥʘ ʛʨʘʥʝˁʝ, ʩʝ ʨʘʟʜʝʣʫʚʘ ʥʘ 

ʛʨʘʥʢʠʪʝ ʥʘ ʩʪʝʙʣʦʪʦ58. ʆʚʦʿ ʧʨʦʮʝʩ ʧʨʦʜʦʣʞʫʚʘ ʩʝ ʜʦʜʝʢʘ ʧʦʜʘʪʦʮʠʪʝ ʥʝ ʩʪʘʥʘʪ 

ʭʦʤʦʛʝʥʠ. ʉʪʝʙʣʘʪʘ ʦʩʦʙʝʥʦ ʩʝ ʢʦʨʠʩʥʠ ʢʘʿ ʧʨʦʙʣʝʤʠ ʰʪʦ ʠʤʘʘʪ ʛʦʣʝʤ ʙʨʦʿ ʚʣʝʟʥʠ 

ʧʨʦʤʝʥʣʠʚʠ. ʉʦ ʢʦʨʠʩʪʝˁʝʪʦ ʥʘ ʩʪʝʙʣʘʪʘ ʥʘ ʦʜʣʫʯʫʚʘˁʝ ʩʝ ʚʨʰʠ ʠʟʙʦʨ ʩʘʤʦ ʥʘ 

ʦʥʠʝ ʧʨʦʤʝʥʣʠʚʠ ʰʪʦ ʠʤʘʘʪ ʢʣʫʯʥʘ ʫʣʦʛʘ ʟʘ ʨʝʰʘʚʘˁʝʪʦ ʥʘ ʧʨʦʙʣʝʤʦʪ. 

ʅʘ ʢʦʨʝʥʦʪ ʦʜ ʩʪʝʙʣʦʪʦ ʧʦʜʘʪʦʮʠʪʝ ʩʝ ʭʝʪʝʨʦʛʝʥʘ ʤʘʩʘ. ʆʜ ʪʘʘ ʤʘʩʘ ʥʘ 

ʧʦʜʘʪʦʮʠ ʩʪʝʙʣʦʪʦ ʛʝʥʝʨʠʨʘ ʥʠʟʘ ʣʦʛʠʯʢʠ ʪʝʩʪʦʚʠ (ʠʣʠ ʧʨʘʰʘˁʘ), ʘ ʩʝʢʦʿ ʦʜ ʥʠʚ ʛʠ 

ʜʝʣʠ ʟʘʧʠʩʠʪʝ ʚʦ ʧʦʤʘʣʢʫ ʝʢʩʢʣʫʟʠʚʥʠ ʛʨʫʧʠ. ʉʝʢʦʿʘ ʧʦʜʝʣʙʘ ʢʨʝʠʨʘ ʛʨʘʥʢʠ ʥʘ 

ʩʪʝʙʣʦʪʦ. ʇʦʜʝʣʙʘʪʘ ʥʘ ʛʨʘʥʢʠ ʠʤʘ ʜʚʝ ʮʝʣʠ: ʢʨʝʠʨʘˁʝ ʛʨʫʧʠ ʰʪʦ ʩʝ ʭʦʤʦʛʝʥʠ ʠ 

ʢʨʝʠʨʘˁʝ ʛʨʫʧʠ ʰʪʦ ʦʚʦʟʤʦʞʫʚʘʘʪ ʥʘʪʘʤʦʰʥʘ ʧʦʜʝʣʙʘ, ʘʢʦ ʧʨʦʮʝʩʦʪ ʧʨʦʜʦʣʞʫʚʘ. 

ʇʦʜʝʣʙʘʪʘ ʧʨʦʜʦʣʞʫʚʘ ʩʝ ʜʦʜʝʢʘ ʧʦʜʘʪʦʮʠʪʝ ʥʝ ʩʪʘʥʘʪ ʭʦʤʦʛʝʥʠ ʠʣʠ ʩʝ ʜʦʜʝʢʘ ʥʝ ʝ 

ʧʦʩʪʠʛʥʘʪ ʤʘʢʩʠʤʫʤʦʪ ʥʘ ʿʘʟʣʠ. 

ʅʝʢʦʠ ʘʣʘʪʢʠ ʥʘ Data Mining ʛʝʥʝʨʠʨʘʘʪ ʤʥʦʛʫ ʛʦʣʝʤʠ ʩʪʝʙʣʘ ʥʘ ʦʜʣʫʯʫʚʘˁʝ 

ʩʦ ʛʦʣʝʤ ʙʨʦʿ ʛʨʘʥʢʠ. ʅʘ ʪʘʢʦʚ ʥʘʯʠʥ ʩʝ ʥʘʧʨʘʚʝʥʠ ʪʦʣʢʫ ʬʠʥʠ ʧʦʜʝʣʙʠ, ʰʪʦ ʠ 

ʥʘʿʤʘʣʠʪʝ ʛʨʫʧʠ ʧʦʜʘʪʦʮʠ ʦʜ ʧʦʜʘʪʦʮʠʪʝ ʟʘ ʪʨʝʥʠʨʘˁʝ ʩʝ ʛʨʫʧʠʨʘʥʠ ʚʦ ʥʝʢʦʠ 

ʛʨʘʥʢʠ. ʊʘʢʚʘʪʘ ʜʝʪʘʣʥʘ ʧʦʜʝʣʙʘ ʧʨʝʜʠʟʚʠʢʫʚʘ ʧʨʝʪʨʝʥʠʨʘʥʦʩʪ ʢʦʛʘ ʤʦʜʝʣʦʪ ʿʘ 

ʟʘʧʘʤʝʪʫʚʘ ʩʝʢʦʿʘ ʧʦʿʘʚʘ ʦʜ ʧʦʜʘʪʦʮʠʪʝ ʚʦ ʛʨʫʧʘʪʘ ʟʘ ʪʨʝʥʠʨʘˁʝ, ʪʘʢʘ ʰʪʦ ʤʦʜʝʣʦʪ 

ʥʝ ʝ ʧʨʠʤʝʥʣʠʚ ʥʘ ʥʦʚʠ ʧʦʜʘʪʦʮʠ. ʆʚʘ ʜʦʚʝʜʫʚʘ ʜʦ ʟʛʦʣʝʤʫʚʘˁʝ ʥʘ ʛʨʝʰʢʘʪʘ. 

ʈʝʰʝʥʠʝʪʦ ʝ ʚʦ ʦʩʠʨʦʤʘʰʫʚʘˁʝ ʥʘ ʩʪʝʙʣʦʪʦ (prunning)59 ʩʦ ʠʩʬʨʣʘˁʝ ʥʘ ʥʝʢʦʠ 

ʧʦʜʝʣʙʠ ʥʘ ʢʨʘʿʦʪ ʦʜ ʛʨʘʥʢʠʪʝ.  

                                                 
58 www.thearling.com 
59George M. Marakas, Modern data Warehouising, mining and visualisation, Upper Saddle River, New 

Jersey, 2003, str 146 
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ʇʦʩʪʦʿʘʪ ʜʚʝ ʦʩʥʦʚʥʠ ʧʨʠʤʝʥʠ ʢʘʿ ʩʪʝʙʣʘʪʘ ʥʘ ʦʜʣʫʯʫʚʘˁʝ, ʠ ʪʦʘ: 

ʢʣʘʩʠʬʠʢʘʮʠʿʘ ʠ ʨʝʛʨʝʩʠʿʘ (ʧʨʝʜʚʠʜʫʚʘˁʝ). ʂʘʿ ʢʣʘʩʠʬʠʢʘʮʠʿʘʪʘ ʟʘʧʠʩʠʪʝ ʩʝ 

ʧʨʠʜʨʫʞʫʚʘʘʪ ʥʘ ʢʣʘʩʠʪʝ ʟʘ ʜʘ ʩʝ ʜʦʿʜʝ ʜʦ ʦʧʨʝʜʝʣʝʥ ʩʪʝʧʝʥ ʥʘ ʜʦʚʝʨʙʘ ʚʦ 

ʧʨʘʚʠʣʥʦ ʜʝʬʠʥʠʨʘʥʠʪʝ ʢʣʘʩʠ, ʜʦʜʝʢʘ ʢʘʿ ʨʝʛʨʝʩʠʿʘʪʘ ʩʝ ʧʨʦʮʝʥʫʚʘ ʚʨʝʜʥʦʩʪʘ ʥʘ 

ʮʝʣʥʘʪʘ ʧʨʦʤʝʥʣʠʚʘ. ʂʣʘʩʠʬʠʢʘʮʠʩʢʠʪʝ ʩʪʝʙʣʘ ʟʘ ʦʜʣʫʯʫʚʘˁʝ ʩʝ ʤʥʦʛʫ ʜʦʙʨʠ ʟʘ 

ʠʜʝʥʪʠʬʠʢʫʚʘˁʝ ʥʘ ʩʝʛʤʝʥʪ ʩʦ ʧʦʩʘʢʫʚʘʥʦ ʦʜʥʝʩʫʚʘˁʝ. ʉʪʝʙʣʘʪʘ ʥʘ ʦʜʣʫʯʫʚʘˁʝ 

ʠʤʘʘʪ ʟʘ ʮʝʣ ʩʝʢʚʝʥʮʠʿʘʣʥʦ ʜʘ ʛʠ ʧʦʜʝʣʘʪ ʧʦʜʘʪʦʮʠʪʝ ʟʘ ʜʘ ʩʝ ʤʠʥʠʤʠʟʠʨʘ 

ʨʘʟʣʠʢʘʪʘ ʥʘ ʟʘʚʠʩʥʘʪʘ ʧʨʦʤʝʥʣʠʚʘ. ʉʪʝʙʣʦʪʦ ʥʘ ʦʜʣʫʯʫʚʘˁʝ ʢʘʿ ʩʝʢʦʿ ʿʘʟʦʣ, ʧʨʠ 

ʥʝʢʦʝ ʨʘʟʛʨʘʥʫʚʘˁʝ, ʿʘ ʪʝʩʪʠʨʘ ʧʨʦʤʝʥʣʠʚʘʪʘ ʟʘ ʜʘ ʩʝ ʫʪʚʨʜʠ ʜʘʣʠ ˃ʝ ʩʝ ʦʜʠ ʢʦʥ 

ʥʘʪʘʤʦʰʥʦ ʨʘʟʛʨʘʥʫʚʘˁʝ. ʀʤʝʥʦ ʩʪʘʥʫʚʘ ʟʙʦʨ ʠ ʟʘ ʜʝʣʝˁʝ ʥʘ ʧʨʦʩʪʦʨʦʪ ʥʘ 

ʚʨʝʜʥʦʩʪʘ ʥʘ ʦʧʨʝʜʝʣʝʥʘ ʧʨʦʤʝʥʣʠʚʘ. ʉʦ ʜʝʣʝˁʝ ʥʘ ʦʜʜʝʣʥʠʪʝ ʧʨʦʤʝʥʣʠʚʠ ʩʝ ʜʦʘʺʘ 

ʜʦ ʛʨʫʧʘ ʠʣʠ ʢʣʘʩʘ ʥʘ ʦʧʨʝʜʝʣʝʥʠ ʧʨʦʤʝʥʣʠʚʠ. ʇʦʜʝʣʙʘʪʘ ʥʘ ʧʨʦʩʪʦʨʦʪ ʥʘ 

ʚʨʝʜʥʦʩʪʘ ʥʘ ʧʨʦʤʝʥʣʠʚʘʪʘ ʤʦʞʝ ʜʘ ʙʠʜʝ ʙʠʥʘʨʥʘ ʠʣʠ ʤʫʣʪʠʢʣʘʩʥʘ60. ɸʢʦ 

ʛʨʘʥʝˁʝʪʦ ʩʝ ʚʨʰʠ ʥʘ ʙʠʥʘʨʥʘ ʦʩʥʦʚʘ, ʪʦʛʘʰ ʧʦʜʝʣʙʘʪʘ ʝ ʫʩʣʦʚʝʥʘ ʩʦ ʦʜʛʦʚʦʨ ʥʘ 

ʧʨʘʰʘˁʝʪʦ-ʜʘʣʠ ʫʩʣʦʚʦʪ ʟʘ ʛʨʘʥʝˁʝ ʝ ʟʘʜʦʚʦʣʝʥ ʠʣʠ ʥʝ (ʜʘ ʠʣʠ ʥʝ, 0 ʠʣʠ1). 

ɻʨʘʥʝˁʝʪʦ ʪʨʛʥʫʚʘ ʦʜ ʛʨʫʧʘʪʘ ʧʦʜʘʪʦʮʠ ʠʣʠ ʪ.ʥ. ʧʦʜʘʪʦʮʠ ʟʘ ʜʝʬʠʥʠʨʘˁʝ ʥʘ 

ʩʪʨʫʢʪʫʨʘʪʘ ʥʘ ʩʪʝʙʣʦʪʦ, ʧʘ ʩʦ ʦʜʜʝʣʥʠ ʘʣʛʦʨʠʪʤʠ ʩʝ ʥʘʩʪʦʿʫʚʘ ʜʘ ʩʝ ʧʦʜʝʣʘʪ 

ʧʦʜʘʪʦʮʠʪʝ ʥʘ ʛʨʫʧʠ ʰʪʦ ʠʤʘʘʪ ʩʤʠʩʣʘ. 

ʇʨʠʤʝʨ ʟʘ ʝʜʥʦ ʪʘʢʚʦ ʛʨʘʥʝˁʝ ʢʘʿ ʩʪʝʙʣʦ ʥʘ ʦʜʣʫʯʫʚʘˁʝ ʝ ʢʘʿ CART 61, ʰʪʦ 

ʟʘʧʦʯʥʫʚʘ ʦʜ ʥʝʭʦʤʦʛʝʥ ʧʨʦʩʪʦʨ ʥʘ ʧʦʜʘʪʦʮʠ ʟʘ ʜʘ ʛʠ ʧʦʜʝʣʠ ʧʦʜʘʪʦʮʠʪʝ ʥʘ 

ʭʦʤʦʛʝʥʠ ʛʨʫʧʠ. ɸʣʛʦʨʠʪʘʤʦʪ ʥʘʿʧʨʚʠʥ ʙʘʨʘ ʧʨʦʤʝʥʣʠʚʘ ʰʪʦ ˃ʝ ʩʝ ʢʦʨʠʩʪʠ ʟʘ 

ʧʦʜʝʣʙʘ ʥʘ ʧʦʜʘʪʦʮʠʪʝ. ʇʦʪʦʘ, ʛʨʫʧʘʪʘ ʧʦʜʘʪʦʮʠ ʩʝ ʜʝʣʠ ʥʘ ʜʚʝ ʧʦʜʛʨʫʧʠ:ʧʨʚʘʪʘ ʩʝ 

ʧʦʜʘʪʦʮʠ ʰʪʦ ʩʝ ʧʦʤʘʣʠ ʦʜ ʪ.ʥ. ʧʨʘʛ ʥʘ ʚʨʝʜʥʦʩʪʘ ʥʘ ʧʦʿʘʚʘ ʥʘ ʥʘʙˀʫʜʫʚʘʥʘʪʘ 

ʧʨʦʤʝʥʣʠʚʘ ʠ ʜʨʫʛʘʪʘ ʧʦʜʛʨʫʧʘ ʩʝ ʧʦʜʘʪʦʮʠ ʰʪʦ ʩʝ ʧʦʛʦʣʝʤʠ ʦʜ ʪʦʿ ʧʨʘʛ ʥʘ 

ʚʨʝʜʥʦʩʪʠ. 

 

 

 

                                                 
60 Ramakrishnan R., Freytag J.C, Report based on a workshop Data Mining:The Next Generation, Dagstuhl 

seminar, 2005 
61 www.anderson.ucla.edu 
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 ʉʣʠʢʘ 25. ɹʠʥʘʨʥʦ ʛʨʘʥʝˁʝ ʥʘ ʩʪʝʙʣʦ ʥʘ ʦʜʣʫʯʫʚʘˁʝ 

 

 

 ʅʘʙˀʫʜʫʚʘʿ˃ʠ ʛʦ ʟʙʠʨʦʪ ʥʘ ʧʦʜʘʪʦʮʠ S ʪʦʿ ʤʦʞʝ ʜʘ ʩʝ ʟʘʤʠʩʣʠ ʢʘʢʦ ʛʨʫʧʘ 

ʧʘʨʦʚʠ ʦʜ ʚʣʝʟʦʚʠ X ʠ ʠʟʣʝʟʠ Y, ʦʜʥʦʩʥʦ S: (X1 Y 1 ), (X 2 Y 2),é,(Xn Y n ), ʢʘʜʝ X 

ʧʨʝʪʩʪʘʚʫʚʘ ʥʠʟʘ ʥʘ ʚʣʝʟʥʠ ʧʨʦʤʝʥʣʠʚʠ X= (X A ,X B ,X C ), ʘ Y ʧʨʝʪʩʪʘʚʫʚʘ ʢʣʘʩʘ ʥʘ 

ʧʦʿʘʚʘ ʥʘ ʮʝʣʥʘʪʘ ʧʨʦʤʝʥʣʠʚʘ 1 ʠʣʠ 0 (ʨʘʩʪ ʠʣʠ ʦʧʘʺʘˁʝ). ʉʧʦʨʝʜ ʪʦʘ, ʟʙʠʨʦʪ ʥʘ 

ʧʦʜʘʪʦʮʠ S ʝ ʩʦʩʪʘʚʝʥ ʦʜ ʥʝʝʜʥʘʢʚʘ ʜʠʩʪʨʠʙʫʮʠʿʘ ʥʘ ʧʦʿʘʚʘʪʘ ʥʘ ʠʟʣʝʟʥʘʪʘ 

ʧʨʦʤʝʥʣʠʚʘ, ʧʘ ʪʘʢʚʘʪʘ ʛʨʫʧʘ ʧʦʜʘʪʦʮʠ ʝ ʥʝʭʦʤʦʛʝʥʘ. ʉʦ ʧʦʤʦʰ ʥʘ ʩʣʝʜʥʘʪʘ 

ʬʦʨʤʫʣʘ ʤʦʞʝ ʜʘ ʩʝ ʧʨʝʩʤʝʪʘ ʩʪʝʧʝʥʦʪ ʥʘ ʥʝʭʦʤʦʛʝʥʦʩʪ62: 

 

d(S) = ä - 
2logN

Nklasa  
N

Nklasa  

 

ʢʘʜʝ S ʝ ʟʙʠʨʦʪ ʥʘ ʧʦʜʘʪʦʮʠ, N klasa ʝ ʙʨʦʿ ʥʘ ʿʘʚʫʚʘˁʘ ʥʘ ʦʧʨʝʜʝʣʝʥʘ ʢʣʘʩʘ, ʘ N ʝ 

ʚʢʫʧʥʠʦʪ ʙʨʦʿ ʧʦʜʘʪʦʮʠ. ɸʢʦ ʟʙʠʨʦʪ ʥʘ ʧʦʜʘʪʦʮʠ ʝ ʧʦʪʧʦʣʥʦ ʥʝʭʦʤʦʛʝʥ, ʚʨʝʜʥʦʩʪʘ 

˃ʝ ʙʠʜʝ 1, ʘ ʘʢʦ ʛʨʫʧʠʪʝ ʧʦʪʧʦʣʥʦ ʩʝ ʭʦʤʦʛʝʥʠ, ʚʨʝʜʥʦʩʪʘ ʥʘ d(S) ˃ ʝ ʙʠʜʝ 0. ʇʦ 

ʧʦʜʝʣʙʘʪʘ ʥʘ ʧʦʯʝʪʥʘʪʘ ʛʨʫʧʘ ʧʦʜʘʪʦʮʠ, ʘʣʛʦʨʠʪʘʤʦʪ ʛʠ ʙʘʨʘ ʩʠʪʝ ʤʦʞʥʠ ʧʦʜʝʣʙʠ 

ʥʘ ʜʚʝʪʝ ʜʦʧʦʣʥʠʪʝʣʥʦ ʬʦʨʤʠʨʘʥʠ ʧʦʜʛʨʫʧʠ, ʦʜʥʦʩʥʦ ʩʠʪʝ ʤʦʞʥʠ ʢʦʤʙʠʥʘʮʠʠ ʥʘ 

                                                 
62 J. Han and M. Kamber, Data Mining:Concepts and Techniqeues, Morgan Kaufmann, San Francisko, 

2004 

 

ɻʨʫʧʘ ʥʘ 

ʧʦʜʘʪʦʮʠ 

(S) 

S ʃʝʚʦ 

ʇʨʦʤʝʥʣʠʚʘ X<=3,5 

S ɼʝʩʥʦ 

ʇʨʦʤʝʥʣʠʚʘ X>3,5 
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ʛʨʘʥʠʯʥʠ ʚʨʝʜʥʦʩʪʠ (ʧʨʘʛʦʚʠ) ʥʘ ʦʚʠʝ ʧʦʜʛʨʫʧʠ. ʊʘʢʚʠʦʪ ʧʨʘʛ  ʟʘ ʥʘʙˀʫʜʫʚʘʥʘʪʘ 

ʧʨʦʤʝʥʣʠʚʘ ʤʦʞʝ ʜʘ ʙʠʜʝ 3,5, ʧʘ ʧʦʜʝʣʙʘʪʘ ʩʝ ʚʨʰʠ ʥʘ ʣʝʚʘʪʘ ʩʪʨʘʥʘ ʩʦ ʚʨʝʜʥʦʩʪʠ 

ʧʦʤʘʣʠ ʠʣʠ ʝʜʥʘʢʚʠ ʥʘ 3,5 ʠ ʥʘ ʜʝʩʥʘʪʘ ʩʪʨʘʥʘ ʩʦ ʚʨʝʜʥʦʩʪʠ ʧʦʛʦʣʝʤʠ ʦʜ 3,5. ɿʘ 

ʩʝʢʦʿʘ ʢʦʤʙʠʥʘʮʠʿʘ ʩʝ ʧʨʝʩʤʝʪʫʚʘ ʧʨʦʩʝʯʥʘʪʘ ʚʢʫʧʥʘ ʥʝʭʦʤʦʛʝʥʦʩʪ (ʥʝʨʝʜ)63, 

ʢʦʨʠʩʪʝʿ˃ʠ ʿʘ ʬʦʨʤʫʣʘʪʘ: 

 

ʇʨʦʩʝʯʥʘ ʚʢʫʧʥʘ ʥʝʭʦʤʦʛʝʥʦʩʪ = [(N levo /N)*d(S levo )] + [(N desno/N)*d(S desno)] 

 

 ʆʥʘʘ ʢʦʤʙʠʥʘʮʠʿʘ ʛʨʘʥʠʯʥʠ ʚʨʝʜʥʦʩʪʠ (ʧʨʘʛ) ʰʪʦ ʿʘ ʤʠʥʠʤʠʟʠʨʘ 

ʧʨʦʩʝʯʥʘʪʘ ʚʢʫʧʥʘ ʥʝʭʦʤʦʛʝʥʦʩʪ ˃ʝ ʙʠʜʝ ʠʟʙʨʘʥʘ ʢʘʢʦ ʥʘʿʜʦʙʨʘ ʧʦʜʝʣʙʘ. ʀʩʪʠʦʪ 

ʥʘʯʠʥ ʥʘ ʧʦʜʝʣʙʘ ʩʝ ʧʨʠʤʝʥʫʚʘ ʠ ʥʘ ʛʨʘʥʢʠʪʝ ʣʝʚʦ ʠ ʜʝʩʥʦ. 

 ʄʝʪʦʜʠʪʝ ʥʘ ʩʪʝʙʣʦ ʥʘ ʦʜʣʫʯʫʚʘˁʝ ʩʝ ʜʦʙʘʨ ʠʟʙʦʨ ʟʘ Data Mining ʢʦʛʘ ʪʨʝʙʘ 

ʜʘ ʩʝ ʢʣʘʩʠʬʠʮʠʨʘʘʪ ʟʘʧʠʩʠ ʠʣʠ ʪʨʝʙʘ ʜʘ ʩʝ ʥʘʧʨʘʚʠ ʧʨʝʜʚʠʜʫʚʘˁʝ. ʆʩʚʝʥ ʪʦʘ, 

ʩʪʝʙʣʘʪʘ ʥʘ ʦʜʣʫʯʫʚʘˁʝ ʤʦʞʘʪ ʜʘ ʩʝ ʢʦʨʠʩʪʘʪ ʟʘ ʛʝʥʝʨʠʨʘˁʝ ʥʘ ʣʝʩʥʦ ʨʘʟʙʠʨʣʠʚʠ 

ʧʨʘʚʠʣʘ ʰʪʦ ʤʦʞʘʪ ʜʘ ʩʝ ʧʨʝʚʝʜʘʪ ʚʦ ʢʦʿ ʙʠʣʦ ʧʨʦʛʨʘʤʩʢʠ ʠʣʠ ʧʨʠʨʦʜʝʥ ʿʘʟʠʢ. 

ʊʘʢʚʠʪʝ ʧʨʘʚʠʣʘ ʤʦʞʘʪ ʣʝʩʥʦ ʜʘ ʩʝ ʧʨʝʪʚʦʨʘʪ ʚʦ SQL ʠʣʠ ʧʩʝʚʜʦʢʦʜ. 

 ʍʠʙʨʠʜʥʠʦʪ ʧʨʠʩʪʘʧ ʟʘ ʠʟʛʨʘʜʙʘ ʥʘ ʤʦʜʝʣ ʟʘ Data Mining ʛʠ ʠʟʜʚʦʿʫʚʘ 

ʩʪʝʙʣʘʪʘ ʥʘ ʦʜʣʫʯʫʚʘˁʝ ʦʜ ʪʨʝʥʠʨʘʥʠʪʝ ʥʝʚʨʦʥʩʢʠ ʤʨʝʞʠ ʠ ʛʠ ʢʦʤʙʠʥʠʨʘ ʩʦ ʥʠʚ. 

ʊʨʝʥʠʨʘʥʘʪʘ ʤʨʝʞʘ ʩʝ ʢʦʨʠʩʪʠ ʢʘʢʦ ʚʣʝʟ ʚʦ ʘʣʛʦʨʠʪʘʤʦʪ ʟʘ ʦʪʢʨʠʚʘˁʝ ʥʘ 

ʧʨʘʚʠʣʘʪʘ. 

 

1.7 ʅʝʚʨʦʥʩʢʠ ʤʨʝʞʠ 

 ɸʣʛʦʨʠʪʤʠʪʝ ʥʘ ʥʝʚʨʦʥʩʢʠʪʝ ʤʨʝʞʠ ʧʨʦʙʫʚʘʘʪ ʜʘ ʿʘ ʩʠʤʫʣʠʨʘʘʪ ʨʘʙʦʪʘʪʘ ʥʘ 

ʯʦʚʝʯʢʠʦʪ ʤʦʟʦʢ. ʊʦʘ ʥʝ ʟʥʘʯʠ ʜʝʢʘ ʥʝʚʨʦʥʩʢʠʪʝ ʤʨʝʞʠ ʤʦʞʘʪ ʜʘ ʤʠʩʣʘʪ, ʪʫʢʫ 

ʥʠʚʥʘ ʦʩʥʦʚʥʘ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʝ ʪʦʘ ʰʪʦ ʪʠʝ ʤʦʞʘʪ ʜʘ ñʫʯʘʪò ʚʨʟ ʦʩʥʦʚʘ ʥʘ 

ʤʠʥʘʪʠʪʝ ʧʦʜʘʪʦʮʠ, ʜʘ ʙʘʨʘʘʪ ʚʨʩʢʠ ʤʝʺʫ ʧʦʜʘʪʦʮʠʪʝ ʠ ʜʘ ʧʨʝʜʚʠʜʘʪ ʥʝʢʦʿʘ ʠʜʥʘ 

ʩʦʩʪʦʿʙʘ ʩʦ ʠʟʚʝʩʥʦ ʥʠʚʦ ʥʘ ʛʨʝʰʢʘ. ʅʝʚʨʦʥʩʢʠʪʝ ʤʨʝʞʠ ʨʘʙʦʪʘʪ ʚʨʟ ʧʨʠʥʮʠʧʦʪ ʥʘ 

ʧʦʩʪʦʿʘʥʦ ʧʨʝʟʝʥʪʠʨʘˁʝ ʧʘʨʦʚʠ ʥʘ ʚʣʝʟʦʚʠ ʠ ʠʟʣʝʟʠ ʥʘ ʥʠʚʥʠʪʝ ʩʣʦʝʚʠ. ɺʨʟ ʦʩʥʦʚʘ 

                                                 
63 J. Han and M. Kamber, Data Mining:Concepts and Techniqeues, Morgan Kaufmann, San Francisko, 

2004 
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ʥʘ ʚʨʝʜʥʦʩʪʘ ʥʘ ʛʨʝʰʢʘʪʘ, ʧʨʝʩʤʝʪʘʥʘ ʢʘʢʦ ʨʘʟʣʠʢʘ ʧʦʤʝʺʫ ʜʦʙʠʝʥʠʦʪ ʠʟʣʝʟ ʠ 

ʪʦʯʥʠʦʪ ʠʟʣʝʟ, ʩʝ ʚʨʰʠ ʢʦʨʝʢʮʠʿʘ ʥʘ ʛʨʝʰʢʘʪʘ. ʅʝʚʨʦʥʩʢʠʪʝ ʤʨʝʞʠ ʩʝ 

ʧʦʠʩʪʦʚʝʪʫʚʘʘʪ ʩʦ ñʮʨʥʘ ʢʫʪʠʿʘò64. ʆʜ ʝʜʥʘʪʘ ʩʪʨʘʥʘ ʝ ʚʣʝʟʦʪ, ʘ ʥʘ ʠʟʣʝʟʦʪ ʩʝ 

ʧʨʝʜʚʠʜʫʚʘˁʘʪʘ, ʙʝʟ ʧʦʪʨʝʙʘ ʜʘ ʩʝ ʨʘʟʙʝʨʝ ʰʪʦ ʩʝ ʩʣʫʯʫʚʘ ʚʥʘʪʨʝ ʚʦ ñʢʫʪʠʿʘʪʘò. 

ʅʝʚʨʦʥʩʢʠʪʝ ʤʨʝʞʠ ʩʝ ʤʥʦʛʫ ʫʩʧʝʰʥʠ ʧʨʠ ʨʘʟʚʦʿʦʪ ʥʘ ʤʦʜʝʣ ʟʘ ʢʣʘʩʠʬʠʢʘʮʠʿʘ ʠ 

ʧʨʝʜʚʠʜʫʚʘˁʝ ʢʦʛʘ ʠʤʘ ʛʦʣʝʤʘ ʛʨʫʧʘ ʧʦʜʘʪʦʮʠ. 

 ʅʝʚʨʦʥʩʢʠʪʝ ʤʨʝʞʠ ʩʝ ʩʦʩʪʦʿʘʪ ʦʜ ʥʝʚʨʦʥʠ, ʚʨʩʢʠ ʧʦʤʝʺʫ ʥʝʚʨʦʥʠʪʝ, ʚʣʝʟʥʠ 

ʬʫʥʢʮʠʠ, ʬʫʥʢʮʠʠ ʥʘ ʘʢʪʠʚʘʮʠʿʘ. ɿʙʠʨʦʪ ʥʘ ʚʣʝʟʥʠʪʝ ʥʝʚʨʦʥʠ ʩʝ ʥʘʨʝʢʫʚʘ ʚʣʝʟʝʥ 

ʩʣʦʿ, ʚʥʘʪʨʝʰʥʠʪʝ ʩʢʨʠʝʥʠ ʥʝʚʨʦʥʠ ʛʦ ʧʨʝʪʩʪʘʚʫʚʘʘʪ ʩʢʨʠʝʥʠʦʪ ʩʣʦʿ, ʘ ʠʟʣʝʟʥʠʪʝ 

ʥʝʚʨʦʥʠ ʛʦ ʩʦʯʠʥʫʚʘʘʪ ʠʟʣʝʟʥʠʦʪ ʩʣʦʿ. ɺʣʝʟʥʠʪʝ ʠ ʠʟʣʝʟʥʠʪʝ ʥʝʚʨʦʥʠ ʩʝ ʧʦʚʨʟʘʥʠ 

ʩʦ ʚʨʩʢʠ. ɺʘʢʚʘʪʘ ʩʪʨʫʢʪʫʨʘ ʥʘ ʝʜʥʘ ʪʠʧʠʯʥʘ ʥʝʚʨʦʥʩʢʘ ʤʨʝʞʘ ʝ ʜʘʜʝʥʘ ʥʘ ʉʣʠʢʘ 

26.  

 

 

ʉʣʠʢʘ 26. ʉʪʨʫʢʪʫʨʘ ʥʘ ʅʝʚʨʦʥʩʢʘ ʤʨʝʞʘ 

 

 ɺʦ ʥʝʚʨʦʥʦʪ j ʤʦʞʘʪ ʜʘ ʚʣʝʛʫʚʘʘʪ ʧʦʚʝ˃ʝ ʚʣʝʟʦʚʠ x ij  ʰʪʦ ʩʝ ʤʥʦʞʘʪ ʩʦ 

ʧʦʥʜʝʨʠʪʝ ʠʣʠ ʪʝʞʠʥʩʢʠʪʝ ʬʘʢʪʦʨʠ w ij , ʧʦ ʰʪʦ ʩʝ ʩʫʤʠʨʘʘʪ. ʉʫʤʠʨʘʥʘʪʘ ʚʨʝʜʥʦʩʪ 
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ʀʟʣʝʟʝʥ ʩʣʦʿ 

ɺʣʝʟ ʥʘ ʧʦʜʘʪʦʮʠ 

ʆʙʨʘʙʦʪʢʘ 

ʇʨʝʜʚʠʜʫʚʘˁʝ 

    ʥʝʚʨʦʥ ʥʝʚʨʦʥ 
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y ʩʝ ʧʨʦʩʣʝʜʫʚʘ ʧʨʝʢʫ ʘʢʪʠʚʘʮʠʩʢʘʪʘ ʬʫʥʢʮʠʿʘ ʢʦʥ ʠʟʣʝʟʥʠʪʝ ʥʝʚʨʦʥʠ. 

ɺʥʘʪʨʝʰʥʘʪʘ ʚʨʝʜʥʦʩʪ ʥʘ ʣʦʢʘʣʥʘʪʘ ʧʨʦʤʝʥʣʠʚʘ65 ʤʦʞʝ ʜʘ ʩʝ ʧʨʠʢʘʞʝ ʢʘʢʦ: 

 

y = jij xwä  

 

 ʊʨʘʥʩʬʦʨʤʘʮʠʿʘʪʘ ʥʘ ʩʫʤʠʨʘʥʘʪʘ ʚʨʝʜʥʦʩʪ ʥʘ ʣʦʢʘʣʥʘʪʘ ʧʨʦʤʝʥʣʠʚʘ y i  ʚʦ 

ʠʟʣʝʟʥʘ ʚʨʝʜʥʦʩʪ x i  ʤʦʞʝ ʜʘ ʩʝ ʧʨʠʢʘʞʝ ʢʘʢʦ: 

 

x i  = f(y i ) = f( jij xwä ) 

 

ʥʘʪʘʤʫ ʠʟʣʝʟʥʘʪʘ ʚʨʝʜʥʦʩʪ x i  ʦʜ ʥʝʚʨʦʥʠʪʝ ʚʦʜʠ ʢʦʥ ʚʣʝʟʦʚʠʪʝ ʥʘ ʜʨʫʛʠ ʥʝʚʨʦʥʠ 

ʠʣʠ ʢʦʥ ʠʟʣʝʟʦʪ ʦʜ ʥʝʚʨʦʥʩʢʘʪʘ ʤʨʝʞʘ. ʉʪʨʫʢʪʫʨʘʪʘ ʥʘ ʝʜʝʥ ʪʘʢʦʚ ʥʝʚʨʦʥ ʝ 

ʧʨʠʢʘʞʘʥʘ ʥʘ ʩʣʠʢʘ 27. 

 

 

ʉʣʠʢʘ 27. ʊʠʧʠʯʥʘ ʥʝʚʨʦʥʩʢʘ ʩʪʨʫʢʪʫʨʘ66 
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 ʏʝʢʦʨʠʪʝ ʧʨʠ ʠʟʛʨʘʜʙʘ ʥʘ ʝʜʥʘ ʥʝʚʨʦʥʩʢʘ ʤʨʝʞʘ ʩʝ: 

 ʜʝʬʠʥʠʨʘˁʝ ʥʘ ʥʝʚʨʦʥʠʪʝ ʠ ʥʠʚʥʠʦʪ ʙʨʦʿ, 

 ʜʝʬʠʥʠʨʘˁʝ ʥʘ ʚʨʩʢʠʪʝ ʤʝʺʫ ʥʝʚʨʦʥʠʪʝ ʟʘ ʬʦʨʤʠʨʘˁʝ ʥʘ ʤʨʝʞʘʪʘ, 

 ʠʥʠʮʠʿʘʣʠʟʘʮʠʿʘ ʥʘ ʪʝʞʠʥʩʢʠʪʝ ʬʘʢʪʦʨʠ ʥʘ ʤʨʝʞʘʪʘ,  

 ʦʜʙʠʨʘˁʝ ʧʨʠʤʝʨʦʢ ʟʘ ʪʨʝʥʠʨʘˁʝ ʥʘ ʤʨʝʞʘʪʘ,  

 ʜʝʬʠʥʠʨʘˁʝ ʥʘ ʧʨʠʤʝʨʦʢʦʪ ʚʦ ʦʙʣʠʢ ʥʘ ʧʘʨʦʚʠ ʚʣʝʟ/ʠʟʣʝʟ, 

 ʧʨʠʣʘʛʦʜʫʚʘˁʝ ʥʘ ʪʝʞʠʥʩʢʠʪʝ ʬʘʢʪʦʨʠ ʩʦ ʢʦʨʠʩʪʝˁʝ ʘʣʛʦʨʠʪʘʤ ʟʘ ʫʯʝˁʝ 

ʥʘʜ ʛʨʫʧʘʪʘ ʧʦʜʘʪʦʮʠ ʟʘ ʤʠʥʠʤʠʟʠʨʘˁʝ ʥʘ ʛʨʝʰʢʠʪʝ ʧʨʠ 

ʧʨʝʜʚʠʜʫʚʘˁʝʪʦ. 

 ɼʠʥʘʤʠʯʢʠʦʪ ʧʨʠʩʪʘʧ ʥʘ ʠʟʛʨʘʜʙʘ ʥʘ ʚʝʰʪʘʯʢʠ ʥʝʚʨʦʥʩʢʠ ʤʨʝʞʠ ʫʢʘʞʫʚʘ 

ʥʘ ʜʚʘ ʥʘʯʠʥʘ ʠ ʪʦʘ : 

 ʩʝ ʧʦʯʥʫʚʘ ʩʦ ʤʨʝʞʘ ʰʪʦ ʥʝ ʩʦʜʨʞʠ ʩʢʨʠʝʥʠ ʥʝʚʨʦʥʠ (ʩʢʨʠʝʥ ʩʣʦʿ), 

ʧʦʪʦʘ ʤʨʝʞʘʪʘ ʩʝ ʨʘʟʚʠʚʘ, ʜʦʜʘʚʘʿ˃ʠ ʩʢʨʠʝʥʠ ʥʝʚʨʦʥʠ, ʩʝ ʜʦʜʝʢʘ ʥʝ ʩʝ 

ʨʝʜʫʮʠʨʘ ʛʨʝʰʢʘʪʘ ʜʦ ʥʝʢʦʝ ʧʨʠʬʘʪʣʠʚʦ ʥʠʚʦ, 

 ʧʦʯʥʫʚʘ ʩʦ ʢʦʤʧʣʝʢʩʥʘ ʤʨʝʞʘ, ʧʘ ʩʝ ʙʘʨʘʘʪ ʚʨʩʢʠʪʝ ʰʪʦ ʩʝ ʩʤʝʪʘʘʪ ʟʘ 

ʥʝʧʦʪʨʝʙʥʠ. 

 ʇʦʩʪʦʿʘʪ ʜʚʘ ʧʨʠʩʪʘʧʘ ʧʨʠ ʤʦʜʝʣʠʨʘˁʝʪʦ ʥʘ ʥʝʚʨʦʥʩʢʠʪʝ ʤʨʝʞʠ. ʀʤʝʥʦ 

ʤʦʞʝ ʜʘ ʩʝ ʢʨʝʠʨʘ ʝʜʥʘ ʤʨʝʞʘ ʰʪʦ ˃ʝ ʧʦʢʨʠʚʘ ʰʠʨʦʢ ʜʠʿʘʧʘʟʦʥ ʧʨʘʚʠʣʘ. 

ʅʝʜʦʩʪʘʪʦʢʦʪ, ʚʦ ʦʚʦʿ ʩʣʫʯʘʿ, ʝ ʰʪʦ ʟʘ ʪʘʢʚʘʪʘ ʤʨʝʞʘ ʝ ʧʦʪʨʝʙʥʦ ʜʘ ʩʝ ʦʙʝʟʙʝʜʠ 

ʛʦʣʝʤʘ ʢʦʣʠʯʠʥʘ ʧʦʜʘʪʦʮʠ ʟʘ ʪʨʝʥʠʨʘˁʝ. ɺʪʦʨʠʦʪ ʧʨʠʩʪʘʧ, ʧʘʢ, ʧʨʝʪʩʪʘʚʫʚʘ 

ʭʠʙʨʠʜʝʥ ʤʝʪʦʜ ʩʦ ʢʦʤʙʠʥʠʨʘˁʝ ʥʘ ʧʦʤʘʣʠ ʤʨʝʞʠ. 

 ʅʝʚʨʦʥʩʢʠʪʝ ʤʨʝʞʠ ʦʚʦʟʤʦʞʫʚʘʘʪ ʥʝʢʦʣʢʫ ʧʨʝʜʥʦʩʪʠ: ʙʨʟ ʦʜʟʠʚ, 

ʪʦʣʝʨʘʥʮʠʿʘ ʚʦ ʦʜʥʦʩ ʥʘ ʢʦʤʧʣʝʢʩʥʦʩʪʘ, ʨʝʣʘʪʠʚʥʘ ʥʝʟʘʚʠʩʥʦʩʪ ʦʜ ʝʢʩʧʝʨʪʠ, 

ʬʣʝʢʩʠʙʠʣʥʦʩʪ ʠ ʢʦʤʧʘʢʪʥʦʩʪ. ʅʝʜʦʩʪʘʪʦʢ ʥʘ ʥʝʚʨʦʥʩʢʠʪʝ ʤʨʝʞʠ ʝ ʪʦʘ ʰʪʦ ʥʝ 

ʤʦʞʘʪ ʜʘ ʠʥʪʝʨʧʨʝʪʠʨʘʘʪ ʨʝʟʫʣʪʘʪʠ. ʅʝʚʨʦʥʩʢʠʪʝ ʤʨʝʞʠ ʤʦʞʘʪ ʜʘ ʦʙʨʘʙʦʪʫʚʘʘʪ 

ʙʠʥʘʨʥʠ ʠ ʤʫʣʪʠʢʣʘʩʥʠ ʢʣʘʩʠʬʠʢʘʮʠʩʢʠ ʧʨʦʙʣʝʤʠ. 
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 ɿʘ ʧʨʘʚʠʣʝʥ ʨʘʟʚʦʿ ʥʘ ʥʝʚʨʦʥʩʢʠʪʝ ʤʨʝʞʠ ʝ ʧʦʪʨʝʙʥʦ ʧʨʠʜʨʞʫʚʘˁʝ ʜʦ 

ʦʧʨʝʜʝʣʝʥʠ ʧʨʘʚʠʣʘ. ɺʣʝʟʦʚʠʪʝ ʚʦ ʥʝʚʨʦʥʩʢʘʪʘ ʤʨʝʞʘ ʯʝʩʪʦ ʤʦʨʘʘʪ ʜʘ ʙʠʜʘʪ ʚʦ 

ʛʨʘʥʠʮʠ ʦʜ -1 ʜʦ 1, ʘ ʪʦʘ ʙʘʨʘ ʜʦʧʦʣʥʠʪʝʣʥʘ ʪʨʘʥʩʬʦʨʤʘʮʠʿʘ ʥʘ ʧʦʜʘʪʦʮʠʪʝ. ʅʝ 

ʤʦʞʝ ʜʘ ʩʝ ʨʘʙʦʪʠ ʩʦ ʚʨʝʜʥʦʩʪʠ ʰʪʦ ʥʝʜʦʩʪʠʛʘʘʪ ʚʦ ʧʨʦʤʝʥʣʠʚʠʪʝ, ʧʘ ʪʠʝ ʪʨʝʙʘ ʜʘ 

ʩʝ ʥʘʜʦʤʝʩʪʘʪ ʩʦ ʜʨʫʛʠ ʚʨʝʜʥʦʩʪʠ (ʧʨʦʮʝʥʢʘ ʚʨʟ ʦʩʥʦʚʘ ʥʘ ʜʨʫʛʠ ʚʨʝʜʥʦʩʪʠ ʚʦ 

ʧʨʦʤʝʥʣʠʚʘʪʘ). ʅʝʚʨʦʥʩʢʠʪʝ ʤʨʝʞʠ ʥʝ ʨʘʙʦʪʘʪ ʜʦʙʨʦ ʩʦ ʛʦʣʝʤʘ ʢʦʣʠʯʠʥʘ 

ʧʨʦʤʝʥʣʠʚʠ, ʧʘ ʟʘ ʝʣʠʤʠʥʠʨʘˁʝ ʥʘ ʦʚʘ ʦʛʨʘʥʠʯʫʚʘˁʝ ʩʝ ʢʦʨʠʩʪʘʪ ʩʪʝʙʣʘʪʘ ʥʘ 

ʦʜʣʫʯʫʚʘˁʝ. ʇʨʝʢʫ ʥʠʚ, ʚʩʫʰʥʦʩʪ, ʩʝ ʠʟʙʠʨʘʘʪ ʥʘʿʚʘʞʥʠʪʝ ʧʨʦʤʝʥʣʠʚʠ ʰʪʦ 

ʧʦʜʦʮʥʘ ʩʝ ʢʦʨʠʩʪʘʪ ʟʘ ʪʨʝʥʠʨʘˁʝ ʥʘ ʥʝʚʨʦʥʩʢʠʪʝ ʤʨʝʞʠ. 

 ʄʝʭʘʥʠʟʘʤ ʥʘ ʪʨʝʥʠʨʘˁʝ. ʊʨʝʥʠʨʘˁʝʪʦ ʥʘ ʥʝʚʨʦʥʩʢʠʪʝ ʤʨʝʞʠ ʤʦʞʝ ʜʘ ʩʝ 

ʜʝʬʠʥʠʨʘ ʢʘʢʦ ʧʨʦʮʝʩ ʥʘ ʧʨʠʣʘʛʦʜʫʚʘˁʝ ʥʘ ʚʨʩʢʠʪʝ ʤʝʺʫ ʪʝʞʠʥʩʢʠʪʝ ʬʘʢʪʦʨʠ67 

ʥʘ ʚʣʝʟʦʚʠʪʝ ʥʘ ʩʝʢʦʿ ʥʝʚʨʦʥ, ʪʘʢʘ ʰʪʦ ʤʨʝʞʘʪʘ ʪʨʝʙʘ ʜʘ ʧʦʩʪʠʛʥʝ ʰʪʦ ʧʦʜʦʙʘʨ 

ʨʝʟʫʣʪʘʪ ʧʨʠ ʧʨʝʜʚʠʜʫʚʘˁʝʪʦ ʥʘ ʮʝʣʥʘʪʘ ʧʨʦʤʝʥʣʠʚʘ. ʇʦʩʪʦʿʘʪ ʜʚʘ ʥʘʯʠʥʘ ʥʘ 

ʪʨʝʥʠʨʘˁʝ ʥʘ ʥʝʚʨʦʥʩʢʠʪʝ ʤʨʝʞʠ, ʘ ʪʦʘ ʩʝ: ʥʘʜʛʣʝʜʫʚʘʥʦ ʠ ʥʝʥʘʜʛʣʝʜʫʚʘʥʦ 

ʪʨʝʥʠʨʘˁʝ. ʆʧʪʠʤʠʟʘʮʠʿʘʪʘ ʥʘ ʥʝʚʨʦʥʩʢʠʪʝ ʤʨʝʞʠ ʟʘ ʜʘ ʩʝ ʦʙʝʟʙʝʜʠ ʧʦʜʦʙʨʦ 

ʧʨʝʜʚʠʜʫʚʘˁʝ ʩʝ ʧʦʩʪʠʛʥʫʚʘ ʩʦ ʪʝʭʥʠʢʘʪʘ ʥʘʨʝʯʝʥʘ backpropagation68, ʰʪʦ 

ʧʨʝʪʩʪʘʚʫʚʘ ʪʝʭʥʠʢʘ ʟʘ ʥʘʜʛʣʝʜʫʚʘʥʦ ʦʙʫʯʫʚʘˁʝ. ʆʚʘʘ ʪʝʭʥʠʢʘ ʨʘʙʦʪʠ ʚʨʟ 

ʧʨʠʥʮʠʧʦʪ ʧʦ ʜʦʙʠʚʘˁʝʪʦ ʥʘ ʠʟʣʝʟʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʜʘ ʩʝ ʧʨʝʩʤʝʪʘ ʛʨʝʰʢʘʪʘ ʤʝʫ̋ 

ʥʠʚ ʠ ʦʯʝʢʫʚʘʥʠʪʝ ʠʣʠ ʚʠʩʪʠʥʩʢʠʪʝ ʨʝʟʫʣʪʘʪʠ. ʂʦʛʘ ˃ʝ ʩʝ ʜʦʙʠʝ ʛʨʝʰʢʘʪʘ, ʪʦʛʘʰ 

ʦʜʥʦʚʦ ʪʨʝʙʘ ʜʘ ʩʝ ʚʨʘʪʠʤʝ ʥʘʟʘʜ ʥʠʟ ʤʨʝʞʘʪʘ ʠ ʜʘ ʩʝ ʧʨʠʣʘʛʦʜʘʪ ʚʨʩʢʠʪʝ, ʚʦ 

ʟʘʚʠʩʥʦʩʪ ʦʜ ʪʦʘ ʢʦʣʢʘʚʘ ʙʠʣʘ ʛʨʝʰʢʘʪʘ, ʦʜʥʦʩʥʦ ʢʦʣʢʘʚʘ ʙʠʣʘ ʨʘʟʣʠʢʘʪʘ. 

ɺʨʘ˃ʘˁʝʪʦ ʥʘʟʘʜ ʥʠʟ ʤʨʝʞʘʪʘ ʧʨʦʜʦʣʞʫʚʘ ʩʝ ʜʦʜʝʢʘ ʥʝ ʩʝ ʜʦʙʠʝ ʥʝʢʦʝ ʧʨʠʬʘʪʣʠʚʦ 

ʥʠʚʦ ʥʘ ʛʨʝʰʢʘ. 

 ʇʨʠʣʘʛʦʜʫʚʘˁʝʪʦ ʥʘ ʪʝʞʠʥʩʢʠʪʝ ʬʘʢʪʦʨʠ w ʠʣʠ ʢʦʨʝʢʮʠʿʘʪʘ ʥʘ ʛʨʝʰʢʠʪʝ ʩʝ 

ʧʨʘʚʠ ʪʘʢʘ ʰʪʦ ʚʦ ʥʝʢʦʿʘ ʚʨʝʤʝʥʩʢʘ ʝʜʠʥʠʮʘ t (ʝʧʦʭʘ ʠʣʠ ʠʪʝʨʘʮʠʿʘ ʧʨʠ 

ʪʨʝʥʠʨʘˁʝʪʦ ʥʘ ʤʨʝʞʘʪʘ) ʚʨʟ ʦʩʥʦʚʘ ʥʘ ʠʟʣʝʟʦʪ ʦʜ ʤʨʝʞʘʪʘ y i (t) ʠ ʧʦʩʘʢʫʚʘʥʘʪʘ 

ʚʨʝʜʥʦʩʪ d i (t) ʩʝ ʜʦʙʠʚʘ ʛʦʣʝʤʠʥʘ ʥʘ ʛʨʝʰʢʘ e i (t). 
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ei (t) = di (t) - y i (t) 

 

ʧʦʪʦʘ ʩʝ ʦʧʨʝʜʝʣʫʚʘ ʪʝʞʠʥʩʢʠʦʪ ʬʘʢʪʦʨ69 ʩʦ ʧʦʤʦʰ ʥʘ ʬʦʨʤʫʣʘʪʘ: 

 

w ij (t+1) = wij (t) + ihd(t)x j (t) 

 

ʢʘʜʝ h ʝ ʛʦʣʝʤʠʥʘ ʥʘ ʯʝʢʦʨʦʪ (ʢʦʥʩʪʘʥʪʥʘ ʚʨʝʜʥʦʩʪ) ʩʦ ʢʦʿʘʰʪʦ ʩʝ ʥʘʧʨʝʜʫʚʘ ʥʠʟ 

ʧʨʦʮʝʩʦʪ ʥʘ ʫʯʝˁʝ, id(t) ʝ ʛʦʣʝʤʠʥʘ ʥʘ ʛʨʝʰʢʘʪʘ (ʨʘʟʣʠʢʘ ʤʝʺʫ ʚʠʩʪʠʥʩʢʘʪʘ ʠ 

ʧʨʝʜʚʠʜʝʥʘʪʘ ʚʨʝʜʥʦʩʪ), x j (t) ʝ ʚʣʝʟʥʘ ʚʨʝʜʥʦʩʪ, ʘ w ij (t) ʝ ʚʨʝʜʥʦʩʪʘ ʥʘ ʪʝʞʠʥʩʢʠʦʪ 

ʬʘʢʪʦʨ ʚʦ ʧʨʝʪʭʦʜʥʘʪʘ ʚʨʝʤʝʥʩʢʘ ʝʜʠʥʠʮʘ t. ɻʦʣʝʤʠʥʘʪʘ ʥʘ ʛʨʝʰʢʘʪʘ id(t) ʤʦʞʝ ʜʘ 

ʩʝ ʧʨʝʩʤʝʪʘ ʥʘ ʠʟʣʝʟʦʪ ʦʜ ʥʝʚʨʦʥʦʪ ʦʜ ʛʨʝʰʢʘʪʘ ei (t) ʠʣʠ ʤʦʞʝ ʜʘ ʩʝ ʧʨʝʩʤʝʪʘ ʢʘʢʦ 

ʩʫʤʘ ʥʘ ʛʨʝʰʢʠ ʚʥʘʪʨʝ ʚʦ ʥʝʚʨʦʥʦʪ. 

 ɺʘʢʚʠʦʪ ʧʨʦʮʝʩ ʟʘʚʨʰʫʚʘ ʢʦʛʘ ˃ʝ ʩʝ ʜʦʩʪʠʛʥʝ ʤʠʥʠʤʘʣʥʦ ʥʠʚʦ ʥʘ ʛʨʝʰʢʘ. 

ʈʝʟʫʣʪʘʪʦʪ ʦʜ ʪʨʝʥʠʨʘˁʝʪʦ ʥʘ ʤʨʝʞʘʪʘ ʝ ʟʙʠʨ ʥʘ ʪʝʞʠʥʩʢʠ ʬʘʢʪʦʨʠ ʠʣʠ ʧʦʥʜʝʨʠ 

ʰʪʦ ʩʝ ʢʦʨʠʩʪʘʪ ʚʦ ʧʨʝʩʤʝʪʢʠʪʝ ʩʦ ʢʦʠ ʩʝ ʦʧʨʝʜʝʣʫʚʘ ʧʨʝʜʚʠʜʫʚʘˁʝʪʦ.  

 ʅʘʿʯʝʩʪʘ ʧʨʠʤʝʥʘ ʥʘ ʥʝʚʨʦʥʩʢʠʪʝ ʤʨʝʞʠ ʝ ʦʥʘʤʫ ʢʘʜʝ ʰʪʦ ʥʝ ʩʝ ʧʦʟʥʘʪʠ 

ʧʨʘʚʠʣʘʪʘ ʟʘ ʜʦʘʺʘˁʝ ʜʦ ʨʝʰʝʥʠʝ (black box), ʪ.ʝ. ʥʝʤʘ ʝʢʩʧʝʨʪʠ ʠʣʠ ʪʠʝ ʥʝ ʩʝ 

ʜʦʩʪʘʧʥʠ; ʧʦʪʦʘ ʦʥʘʤʫ ʢʘʜʝ ʰʪʦ ʧʨʦʤʝʥʣʠʚʠʪʝ ʢʚʘʥʪʠʪʘʪʠʚʥʦ ʤʦʞʘʪ ʜʘ ʩʝ ʠʟʨʘʟʘʪ; 

ʠʣʠ ʢʦʛʘ ʧʨʠʤʝʥʘʪʘ ʥʘ ʩʪʘʪʠʩʪʠʯʢʠ ʤʝʪʦʜʠ ʥʝʤʘ ʝʬʝʢʪ, ʦʜʥʦʩʥʦ ʢʦʛʘ ʧʦʿʘʚʘʪʘ ʥʝ 

ʤʦʞʝ ʜʘ ʩʝ ʧʨʝʪʩʪʘʚʠ ʩʦ ʥʝʢʦʿ ʣʠʥʝʘʨʝʥ ʤʦʜʝʣ; ʦʥʘʤʫ ʢʘʜʝ ʦʜʥʝʩʫʚʘˁʝʪʦ ʥʘ 

ʧʦʿʘʚʘʪʘ ʯʝʩʪʦ ʝ ʥʝʠʟʚʝʩʥʦ ʠ ʧʦʜʘʪʦʮʠʪʝ ʩʝ ʥʝʧʦʪʧʦʣʥʠ. ɺʨʟ ʦʩʥʦʚʘ ʥʘ 

ʠʩʪʨʘʞʫʚʘˁʘʪʘ ʩʝ ʧʦʢʘʞʘʣʦ ʜʝʢʘ ʥʘʿʯʝʩʪʘ ʧʨʠʤʝʥʘ ʥʝʚʨʦʥʩʢʠʪʝ ʤʨʝʞʠ ʠʤʘʘʪ ʚʦ 

ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ ʠ ʦʧʝʨʘʮʠʠʪʝ (53,5%), ʬʠʥʘʥʩʠʠʪʝ (25,4%) ʠ, ʚʦ ʧʦʩʣʝʜʥʦ ʚʨʝʤʝ, ʩʝ 

ʧʦʯʝʩʪʦ ʚʦ ʤʘʨʢʝʪʠʥʛʦʪ70. ʅʝʚʨʦʥʩʢʠʪʝ ʤʨʝʞʠ ʥʝ ʩʝ ʧʦʛʦʜʥʠ ʟʘ ʧʨʠʤʝʥʘ ʢʦʛʘ ʝ 

ʧʦʪʨʝʙʥʦ ʜʘ ʩʝ ʟʥʘʝ ʚʝʨʦʿʘʪʥʦʩʪʘ ʥʘ ʠʟʣʝʟʥʠʦʪ ʨʝʟʫʣʪʘʪ, ʙʠʜʝʿ˃ʠ ʪʠʝ ʥʝ ʜʘʚʘʘʪ 

ʧʦʜʘʪʦʢ ʟʘ ʚʝʨʦʜʦʩʪʦʿʥʦʩʪʘ ʥʘ ʩʠʩʪʝʤʦʪ 

                                                 
69 www.neurai101.com 
70 Wong B.K., Selvi Y., Neural Network Application in Business, A review and analysis of the literature, 

2001 
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1.8 ɻʝʥʝʪʠʯʢʠ ʘʣʛʦʨʠʪʘʤ 

 ʇʨʠʥʮʠʧʦʪ ʥʘ ʛʝʥʝʪʠʯʢʠʦʪ ʘʣʛʦʨʠʪʘʤ (ʛʝʥʝʪʩʢʠ ʘʣʛʦʨʠʪʘʤ) ʩʝ ʟʘʩʥʦʚʘ ʥʘ 

ɼʘʨʚʠʥʦʚʘʪʘ ʪʝʦʨʠʿʘ ʥʘ ʧʨʠʨʦʜʥʘ ʩʝʣʝʢʮʠʿʘ ʠ ʧʨʠʣʘʛʦʜʫʚʘˁʝ. ɺʦ ʦʚʘʘ ʪʝʦʨʠʿʘ 

ʢʘʢʦ ʢʣʫʯʝʥ ʬʘʢʪ ʩʝ ʥʘʚʝʜʫʚʘ ʜʝʢʘ ʦʨʛʘʥʠʟʤʠʪʝ ʢʦʠ ʩʘʢʘʘʪ ʜʘ ʧʨʝʞʠʚʝʘʪ ʤʦʨʘ ʜʘ ʩʝ 

ʧʨʠʣʘʛʦʜʘʪ ʥʘ ʫʩʣʦʚʠʪʝ ʥʘ ʦʢʦʣʠʥʘʪʘ. ʆʚʘ ʧʨʠʣʘʛʦʜʫʚʘˁʝ ʥʘ ʦʢʦʣʠʥʘʪʘ ʩʣʫʞʠ ʢʘʢʦ 

ʦʩʥʦʚʘ ʟʘ ʨʘʟʚʦʿ ʠ ʢʦʨʠʩʪʝˁʝ ʥʘ ʛʝʥʝʪʠʯʢʠʪʝ ʘʣʛʦʨʠʪʤʠ. ʉʧʦʨʝʜ ʠʩʪʘʪʘ ʙʠʦʣʦʰʢʘ 

ʘʥʘʣʦʛʠʿʘ, ʥʘʿʤʘʣʘ ʝʜʠʥʠʮʘ ʥʘ ʛʝʥʝʪʠʯʢʠʦʪ ʘʣʛʦʨʠʪʘʤ ʩʝ ʥʘʨʝʢʫʚʘ ʢʘʨʘʢʪʝʨ (ʛʝʥ). 

ʊʦʿ ʧʨʝʪʩʪʘʚʫʚʘ ʥʘʿʤʘʣʘ ʠʥʬʦʨʤʘʮʠʩʢʘ ʝʜʠʥʠʮʘ ʟʘ ʧʨʦʙʣʝʤʦʪ ʠ ʤʦʞʝ ʜʘ ʩʝ ʩʤʝʪʘ 

ʢʘʢʦ ʦʩʥʦʚʘ ʟʘ ʛʨʘʜʝˁʝ ʦʜʜʝʣʥʦ ʤʦʞʥʦ ʨʝʰʝʥʠʝ. ʇʨʦʜʦʣʞʫʚʘʿ˃ʠ ʩʦ ʠʩʪʘʪʘ 

ʘʥʘʣʦʛʠʿʘ, ʩʝʨʠʿʘʪʘ ʢʘʨʘʢʪʝʨʠ (ʛʝʥʠ) ʰʪʦ ʤʦʞʘʪ ʜʘ ʧʨʝʪʩʪʘʚʫʚʘʘʪ ʤʦʞʥʦ ʨʝʰʝʥʠʝ 

ʥʘ ʧʨʦʙʣʝʤʦʪ ʩʝ ʛʨʫʧʠʨʘʘʪ ʢʘʢʦ ʩʪʨʠʥʛ (ʭʨʦʤʦʟʦʤ). ʉʪʨʠʥʛʦʚʠʪʝ ʩʝ ʧʨʝʪʩʪʘʚʝʥʠ 

ʚʦ ʢʦʤʧʿʫʪʝʨʩʢʘʪʘ ʤʝʤʦʨʠʿʘ ʢʘʢʦ ʙʠʥʘʨʥʠ ʩʪʨʠʥʛʦʚʠ ʠ ʪʠʝ ʤʦʞʘʪ ʜʘ ʙʠʜʘʪ 

ñʜʝʢʦʜʠʨʘʥʠò ʦʜ ʛʝʥʝʪʠʯʢʠʦʪ ʘʣʛʦʨʠʪʘʤ ʟʘ ʜʘ ʩʝ ʫʪʚʨʜʠ ʜʘʣʠ ʥʝʢʦʿ ʩʪʨʠʥʛ ʤʦʞʝ ʜʘ 

ʙʠʜʝ ʧʦʜʦʙʘʨ ʧʨʠ ʨʝʰʘʚʘˁʝʪʦ ʥʘ ʦʧʨʝʜʝʣʝʥ ʧʨʦʙʣʝʤ. ʅʘ ʩʣʠʢʘ 28 ʝ ʧʨʠʢʘʞʘʥ 

ʧʨʦʮʝʩʦʪ ʥʘ ʨʝʰʘʚʘˁʝ ʦʧʨʝʜʝʣʝʥ ʧʨʦʙʣʝʤ ʩʦ ʧʦʤʦʰ ʥʘ ʛʝʥʝʪʠʯʢʠ ʘʣʛʦʨʠʪʘʤ. 
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ʉʣʠʢʘ 28. ʊʝʢ ʥʘ ʧʨʦʮʝʩʦʪ ʥʘ ʨʝʰʘʚʘˁʝ ʧʨʦʙʣʝʤ ʩʦ ʧʦʤʦʰ ʥʘ ʛʝʥʝʪʠʯʢʠ ʘʣʛʦʨʠʪʘʤ 

 

 ɺʘʢʚʠʦʪ ʧʨʦʮʝ ʥʘ ʨʝʰʘʚʘˁʝ ʦʧʨʝʜʝʣʝʥ ʧʨʦʙʣʝʤ ʩʦ ʧʨʠʤʝʥʘ ʥʘ ʛʝʥʝʪʠʯʢʠʦʪ 

ʘʣʛʦʨʠʪʘʤ ʛʦ ʠʤʘ ʩʣʝʜʥʠʦʚ ʪʝʢ71: 

 ʠʥʠʮʠʿʘʣʠʟʘʮʠʿʘ. ʇʨʚʠʦʪ ʯʝʢʦʨ ʦʜ ʢʨʝʠʨʘˁʝʪʦ ʥʘ ʛʝʥʝʪʠʯʢʠʦʪ 

ʘʣʛʦʨʠʪʘʤ ʝ ʨʘʟʚʠʚʘˁʝʪʦ ʠʥʠʮʠʿʘʣʥʘ ʧʦʧʫʣʘʮʠʿʘ ʥʘ ʩʪʨʠʥʛʦʚʠ ʰʪʦ 

ʤʦʞʘʪ ʜʘ ʙʠʜʘʪ ʤʦʞʥʦ ʨʝʰʝʥʠʝ ʥʘ ʧʨʦʙʣʝʤʦʪ. ʆʚʘʘ ʧʦʧʫʣʘʮʠʿʘ ʥʘ 

ʠʥʠʮʠʿʘʣʥʘ ʛʝʥʝʪʠʯʢʘ ʩʪʨʫʢʪʫʨʘ ʤʦʞʝ ʜʘ ʙʠʜʝ ʢʦʥʩʪʨʫʠʨʘʥʘ ʥʘ ʥʘʯʠʥ 

                                                 
71 George M. Marakas-Modern data Warehouising, mining and visualisation, Upper Saddle River, New 

Jersey, 2003, 142 

 

ʀʥʠʮʠʿʘʣʠʟʘʮʠʿʘ ʥʘ ʧʦʧʫʣʘʮʠʿʘʪʘ 

ɽʚʘʣʫʘʮʠʿʘ ʥʘ ʧʦʧʫʣʘʮʠʿʘʪʘ 

ʉʝʣʝʢʮʠʿʘ ʥʘ ʧʦʧʫʣʘʮʠʿʘʪʘ 

ɺʢʨʩʪʫʚʘˁʝ 

ʄʫʪʘʮʠʿʘ 

ɽʚʘʣʫʘʮʠʿʘ ʥʘ ʧʦʧʫʣʘʮʠʿʘʪʘ 

ʉʪʦʧ? 

ʂʨʘʿ 

ʅʝ  

ɼʘ  



˛̮̓̋̑̉̃́̆̓̏ ̎́ ̮̈̎́̆̆ ̃̏ ̘́̎́̌̉̓̉̋̉̓̆ ̂́̈̉ ̎́ ̗̐̏̅́̓̏̉ ɉ$ÁÔÁ -ÉÎÉÎÇɊ ̃̏ ̗̪̔̎̋̉́̕ ̎́ 
̅̆̌̏̃̎̏̓̏ ̮̑́̂̏̓̆̆ ̎́ ̋̏̍̐́̎̉̉̓̆ 

 

94 

 

ʰʪʦ ˃ʝ ʛʠ ʧʨʝʪʩʪʘʚʫʚʘ ʨʝʰʝʥʠʿʘʪʘ, ʩʣʫʯʘʿʥʦ ʨʘʩʧʦʨʝʜʝʥʠ ʥʠʟ ʧʨʦʩʪʦʨʦʪ 

ʥʘ ʨʝʰʝʥʠʿʘ; 

 ʝʚʘʣʫʘʮʠʿʘ. ɺʦ ʬʘʟʘʪʘ ʥʘ ʝʚʘʣʫʘʮʠʿʘ ʩʝʢʦʿ ʩʪʨʠʥʛ ʩʝ ʜʝʢʦʜʠʨʘ ʦʜ ʩʪʨʘʥʘ 

ʥʘ ʬʫʥʢʮʠʿʘʪʘ ʟʘ ʜʝʢʦʜʠʨʘˁʝ ʠ ʩʝ ʦʮʝʥʫʚʘ ʬʫʥʢʮʠʿʘʪʘ ʟʘ ʜʝʪʝʨʤʠʥʠʨʘˁʝ 

ʥʘ ʪʦʘ ʢʦʿʘ ʛʝʥʝʪʩʢʘ ʩʪʨʫʢʪʫʨʘ ʝ ʜʦʙʨʘ, ʘ ʢʦʿʘ ʥʝ ʝ. ɺʘʢʚʘʪʘ ʬʫʥʢʮʠʿʘ ʝ 

ʩʣʠʯʥʘ ʥʘ ʬʫʥʢʮʠʿʘʪʘ ʥʘ ʢʨʠʪʝʨʠʫʤ  ʰʪʦ ʯʝʩʪʦ  ʩʝ ʢʦʨʠʩʪʠ ʢʘʿ ʛʦʣʝʤ 

ʙʨʦʿ ʦʧʪʠʤʠʟʠʨʘʯʢʠ ʪʝʭʥʠʢʠ (ʢʘʢʦ ʥʘ ʧʨʠʤʝʨ, ʣʠʥʝʘʨʥʦ ʧʨʦʛʨʘʤʠʨʘˁʝ) 

ʠ ʩʝ ʥʘʨʝʢʫʚʘ Fitness ʬʫʥʢʮʠʿʘ. ʆʚʘʘ ʬʫʥʢʮʠʿʘ ʧʨʝʪʩʪʘʚʫʚʘ 

ʦʛʨʘʥʠʯʫʚʘˁʝ ʠʣʠ ʙʘʨʘˁʝ ʟʘ ʤʠʥʠʤʠʟʠʨʘˁʝ ʠʣʠ ʤʘʢʩʠʤʠʟʠʨʘˁʝ ʧʨʠ 

ʢʦʨʠʩʪʝˁʝʪʦ ʥʘ ʦʜʜʝʣʝʥ ʨʝʩʫʨʩ; 

 ʩʝʣʝʢʮʠʿʘ. ʂʦʛʘ ʚʝ˃ʝ ʝʜʥʘʰ ʛʨʫʧʘʪʘ ʩʪʨʠʥʛʦʚʠ ʝ ʝʚʘʣʫʠʨʘʥʘ ʧʨʝʢʫ 

ʬʫʥʢʮʠʿʘʪʘ ʥʘ ʢʨʠʪʝʨʠʫʤ, ʛʝʥʝʪʠʯʢʠʦʪ ʘʣʛʦʨʠʪʘʤ ʝʢʩʧʝʨʠʤʝʥʪʠʨʘ ʩʦ 

ʥʦʚʠ ʩʦʣʫʮʠʠ ʟʘ ʧʨʝʢʫ ʥʠʚʥʦ ʨʘʥʛʠʨʘˁʝ ʜʘ ʩʝ ʠʟʙʝʨʝ ʥʘʿʜʦʙʨʘʪʘ 

ʘʣʪʝʨʥʘʪʠʚʘ. ɺʦ ʩʫʰʪʠʥʘ, ʛʝʯʝʪʠʯʢʠʦʪ ʘʣʛʦʨʠʪʘʤ ʟʘʧʦʯʥʫʚʘ ʜʘ 

ñʝʢʩʧʝʨʠʤʝʥʪʠʨʘò ʩʦ ʧʦʩʪʦʿʥʠʦʪ ʩʝʪ ʩʪʨʠʥʛʦʚʠ, ʧʨʝʢʫ ʢʦʤʙʠʥʠʨʘˁʝ ʠ 

ʧʨʝʯʠʩʪʫʚʘˁʝ ʥʘ ʩʝʢʦʿ ʢʘʨʘʢʪʝʨ ʚʥʘʪʨʝ ʚʦ ʩʪʨʠʥʛʦʚʠʪʝ; 

 ʚʢʨʩʪʫʚʘˁʝ. ʇʨʦʜʦʣʞʫʚʘʿ˃ʠ ʛʦ ʧʨʦʮʝʩʦʪ ʥʘ ʨʘʬʠʥʠʨʘˁʝ, ʬʘʟʘʪʘ ʥʘ 

ʚʢʨʩʪʫʚʘˁʝ ʚʢʣʫʯʫʚʘ ʨʘʟʤʝʥʘ ʥʘ ʛʝʥʝʪʠʯʢʠʪʝ ʠʥʬʦʨʤʘʮʠʠ (ʩʦʜʨʞʠʥʘ ʥʘ 

ʩʪʨʠʥʛʦʚʠʪʝ - ʢʘʨʘʢʪʝʨʠ)  ʤʝʺʫ ʩʝʣʝʢʪʠʨʘʥʠʪʝ ʩʪʨʠʥʛʦʚʠ (ʭʨʦʤʦʟʦʤʠ). 

ʆʚʘʘ ʦʧʝʨʘʮʠʿʘ ʤʫ ʜʦʟʚʦʣʫʚʘ ʥʘ ʛʝʥʝʪʠʯʢʠʦʪ ʘʣʛʦʨʠʪʘʤ ʬʦʨʤʠʨʘˁʝ 

ʥʦʚʠ ʩʪʨʠʥʛʦʚʠ ʰʪʦ ˃ʝ ʛʠ ʜʝʣʘʪ ʧʦʟʠʪʠʚʥʠʪʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʘ ˃ʝ ʩʝ 

ʝʣʠʤʠʥʠʨʘʘʪ ʥʝʛʘʪʠʚʥʠʪʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʜ ʠʥʠʮʠʿʘʣʥʠʪʝ ʩʪʨʠʥʛʦʚʠ. 

ɽʜʥʦ ʚʘʞʥʦ ʦʛʨʘʥʠʯʫʚʘˁʝ ʥʘ ʦʚʘʘ ʬʘʟʘ ʝ ʪʦʘ ʰʪʦ ʤʦʞʘʪ ʜʘ ʩʝ 

ʚʢʨʩʪʫʚʘʘʪ ʩʘʤʦ ʢʘʨʘʢʪʝʨʠ ʰʪʦ ʚʝ˃ʝ ʧʦʩʪʦʿʘʪ ʚʦ ʧʦʧʫʣʘʮʠʿʘʪʘ 

ʩʪʨʠʥʛʦʚʠ; 

 ʤʫʪʘʮʠʿʘ. ʂʨʘʥʿʠʦʪ ʯʝʢʦʨ ʦʜ ʦʚʦʿ ʧʨʦʮʝʩ ʝ ʤʫʪʘʮʠʿʘʪʘ. ʌʘʟʘʪʘ ʥʘ 

ʤʫʪʘʮʠʿʘ ʧʦʜʨʘʟʙʠʨʘ ʩʣʫʯʘʿʥʦ ʤʝʥʫʚʘˁʝ ʥʘ ʚʨʝʜʥʦʩʪʘ ʥʘ ʢʘʨʘʢʪʝʨʠʪʝ ʦʜ 

ʥʠʚʥʘʪʘ ʧʦʩʪʦʿʥʘ ʩʦʩʪʦʿʙʘ ʚʦ ʩʦʩʝʤʘ ʥʦʚʘ ʩʦʩʪʦʿʙʘ. ʇʦʛʦʣʝʤ ʙʨʦʿ ʦʜ 

ʤʫʪʘʮʠʠʪʝ, ʬʦʨʤʠʨʘʥʠ ʚʦ ʦʚʦʿ ʧʨʦʮʝʩ ʥʝ ʩʝ ʧʨʠʬʘʪʣʠʚʠ ʠ ʧʦʞʝʣʥʠ, ʥʦ 

ʩʝʧʘʢ ʪʫʢʘ ˃ʝ ʩʝ ʿʘʚʘʪ ʠ ʤʫʪʘʮʠʠ ʥʘ ʝʜʥʦ ʚʠʩʦʢʦʧʦʩʘʢʫʚʘʥʦ ʠ ʙʝʥʝʬʠʪʥʦ  
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ʥʠʚʦ. ɺʘʢʚʠʦʪ ʧʨʦʮʝʩ ʥʘ ʤʫʪʘʮʠʿʘ ʦʚʦʟʤʦʞʫʚʘ ʦʪʢʨʠʚʘˁʝ ʥʘ ʦʜʜʝʣʥʠ 

ʥʝʧʦʟʥʘʪʠ ʧʦʜʨʘʯʿʘ ʚʦ ʨʘʤʢʠʪʝ ʥʘ ʦʜʣʫʯʫʚʘˁʝʪʦ, ʘ ʩʦ ʪʦʘ ʠ ʟʛʦʣʝʤʫʚʘˁʝ 

ʥʘ ʰʘʥʩʠʪʝ ʟʘ ʦʪʢʨʠʚʘˁʝ ʥʘ ʦʧʪʠʤʘʣʥʦʪʦ ʨʝʰʝʥʠʝ.  

 ʉʦ ʧʦʤʦʰ ʥʘ ʛʝʥʝʪʠʯʢʠʦʪ ʘʣʛʦʨʠʪʤʠ ʩʝ ʥʘʩʪʦʿʫʚʘ ʜʘ ʩʝ ʥʘʿʜʝ ʥʘʿʜʦʙʘʨ ʤʦʜʝʣ 

ʟʘ ʧʨʝʜʚʠʜʫʚʘˁʝ. ʂʘʿ ʩʝʢʦʿ ʤʦʜʝʣ ʩʝ ʪʝʩʪʠʨʘ ʩʧʦʩʦʙʥʦʩʪʘ ʟʘ ʧʨʝʜʚʠʜʫʚʘˁʝ. ɺʨʟ 

ʦʩʥʦʚʘ ʥʘ ʤʝʨʝˁʝʪʦ ʥʘ ʤʦʜʝʣʦʪ ʩʝ ʜʦʜʝʣʫʚʘ ʚʨʝʜʥʦʩʪ ʰʪʦ ʿʘ ʧʦʢʘʞʫʚʘ ʥʝʛʦʚʘʪʘ 

ʩʧʦʩʦʙʥʦʩʪ ʟʘ ʧʨʝʜʚʠʜʫʚʘˁʝ. ʇʦʪʦʘ, ʤʦʜʝʣʦʪ ʩʝ ʩʧʦʨʝʜʫʚʘ ʩʦ ʜʨʫʛʠ ʠʩʪʦʨʦʜʥʠ 

ʤʦʜʝʣʠ. ɼʦʙʨʘʪʘ ʚʨʝʜʥʦʩʪ ʟʘ ʩʧʦʩʦʙʥʦʩʪʘ ʥʘ ʧʨʝʜʚʠʜʫʚʘˁʝ ʥʘ ʤʦʜʝʣʦʪ ʛʠ 

ʟʛʦʣʝʤʫʚʘ ʥʝʛʦʚʠʪʝ ʰʘʥʩʠ ʟʘ ʧʨʝʞʠʚʠʚʘˁʝ ʠ ʥʝʛʦʚʦ ʧʨʝʤʠʥʫʚʘˁʝ ʚʦ ʥʘʨʝʜʥʘʪʘ 

ʬʘʟʘ ʥʘ ʪʝʩʪʠʨʘˁʝ. ʅʘ ʢʨʘʿʦʪ, ʩʝ ʠʟʙʠʨʘ ʥʘʿʜʦʙʨʠʦʪ ʤʦʜʝʣ. 

 ɻʝʥʝʪʠʯʢʠʪʝ ʘʣʛʦʨʠʪʤʠ ʩʝ ʫʧʦʪʨʝʙʫʚʘʘʪ ʟʘ ʧʨʠʣʘʛʦʜʫʚʘˁʝ ʥʘ ʪʝʞʠʥʩʢʠʪʝ 

ʬʘʢʪʦʨʠ ʠʣʠ ʧʦʥʜʝʨʠ. ʅʠʚʥʘʪʘ ʦʩʥʦʚʥʘ ʧʨʝʜʥʦʩʪ ʝ ʟʘʩʥʦʚʘʥʘ ʥʘ ʫʧʦʪʨʝʙʘʪʘ ʥʘ 

ʧʘʨʘʣʝʣʥʦ ʧʨʦʮʝʩʠʨʘˁʝ ʠ ʝʚʘʣʫʘʮʠʩʢʦ ʧʨʠʣʘʛʦʜʫʚʘˁʝ. ɼʨʫʛʘ ʧʨʝʜʥʦʩʪ ʥʘ 

ʛʝʥʝʪʠʯʢʠʪʝ ʘʣʛʦʨʠʪʤʠ ʝ ʪʦʘ ʰʪʦ, ʩʦ ʥʠʚʥʘ ʧʦʤʦʰ, ʯʝʩʪʦ ʤʦʞʘʪ ʜʘ ʩʝ ʨʝʰʘʪ 

ʧʨʦʙʣʝʤʠ ʟʘ ʢʦʠʰʪʦ ʥʝʤʘ ʥʠʢʘʢʦʚ ʧʨʝʜʟʥʘʢ ʟʘ ʥʠʚʥʦ ʨʝʰʘʚʘˁʝ. ɸʢʦ ʜʦʙʨʦ ʩʝ 

ʦʧʠʰʘʪ ʠʟʣʝʟʥʠʪʝ ʢʦʤʧʦʥʝʥʪʠ ʥʘ ʧʨʦʙʣʝʤʦʪ, ʩʦ ʧʨʠʤʝʥʘ ʥʘ Fitness ʬʫʥʢʮʠʿʘʪʘ, 

ʰʪʦ ʿʘ ʢʦʨʠʩʪʘʪ ʛʝʥʝʪʠʯʢʠʪʝ ʘʣʛʦʨʠʪʤʠ, ʪʦʛʘʰ ʤʦʞʝ ʜʘ ʩʝ ʠʟʜʚʦʠʤʝ ʝʜʥʦ ʠʣʠ 

ʧʦʚʝ˃ʝ ʨʝʰʝʥʠʿʘ ʥʘ ʧʨʦʙʣʝʤʦʪ, ʰʪʦ ʥʘ ʜʨʫʛ ʥʘʯʠʥ ʙʠ ʙʠʣʝ ʥʝʚʠʜʣʠʚʠ. ʉʝʧʘʢ, 

ʛʣʘʚʥʘʪʘ ʧʨʝʜʥʦʩʪ ʥʘ ʛʝʥʝʪʠʯʢʠʪʝ ʘʣʛʦʨʠʪʤʠ ʝ ʥʠʚʥʘʪʘ ʤʦ˃ ʜʘ ʥʝ ʜʘʚʘʘʪ ʨʝʟʫʣʪʘʪʠ 

ʧʨʝʢʫ ʢʦʤʧʣʝʢʩʥʠʪʝ ʘʣʛʦʨʠʪʤʠ, ʪʫʢʫ ʧʨʝʢʫ ʨʝʣʘʪʠʚʥʦ ʝʜʥʦʩʪʘʚʝʥ ʠ ʰʠʨʦʢ, ʪ.ʝ. 

ʣʝʩʥʦʨʘʟʙʠʨʣʠʚ ʩʝʪ ʦʜ ʢʦʥʮʝʧʪʠ. 

 

1.9 ʅʝʿʘʩʥʘ (ʥʝʠʟʨʘʟʝʥʘ) ʣʦʛʠʢʘ 

 ʅʝʠʟʨʘʟʝʥʘʪʘ ʣʦʛʠʢʘ ʩʝ ʟʘʩʥʦʚʘ ʥʘ ʣʦʛʠʯʢʠʦʪ ʧʨʠʩʪʘʧ ʰʪʦ ʜʘʪʠʨʘ ʦʜ 

ʚʨʝʤʝʪʦ ʥʘ ʩʪʘʨʠʪʝ ɻʨʮʠ. ʊʦʘ ʝ ʤʝʪʦʜ ʥʝ ʨʝʟʦʥʠʨʘˁʝ72 ʰʪʦ ʜʦʟʚʦʣʫʚʘ ʜʝʣʫʤʥʦ ʠʣʠ 

ʥʝʿʘʩʥʦ ʦʧʠʰʫʚʘˁʝ ʥʘ ʧʨʘʚʠʣʘʪʘ. ʂʦʤʙʠʥʠʨʘʿ˃ʠ ʛʦ ʦʚʦʿ ʤʝʪʦʜ ʥʘ ʨʝʟʦʥʠʨʘˁʝ ʩʦ 

ʧʦʜʨʘʯʿʝʪʦ ʥʘ ʜʠʛʠʪʘʣʥʠʪʝ ʧʨʦʮʝʩʦʨʠ ʩʝ ʜʦʘʺʘ ʜʦ ʝʜʥʘ ʢʣʘʩʘ ʢʦʤʧʿʫʪʝʨʩʢʠ 

ʘʧʣʠʢʘʮʠʠ  ʰʪʦ ʤʦʞʘʪ ʜʘ ʫʯʘʪ ʦʜ ʩʦʧʩʪʚʝʥʠʪʝ ñʛʨʝʰʢʠò ʠ ʤʦʞʘʪ ʜʘ ʛʠ ñʨʘʟʙʝʨʘʪò 
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ʥʝʿʘʩʥʠʪʝ ʩʠʪʫʘʮʠʠ, ʰʪʦ ʩʝ ʪʠʧʠʯʥʠ ʝʜʠʥʩʪʚʝʥʦ ʟʘ ʯʦʚʝʯʢʦʪʦ ʨʘʟʤʠʩʣʫʚʘˁʝ. ʆʚʦʿ 

ʤʝʪʦʜ ʨʘʙʦʪʠ ʚʦ ʨʘʥʛʦʪ ʥʘ ʚʨʝʜʥʦʩʪʠ ʦʜ 0 ʜʦ 1, ʢʘʜʝ ʰʪʦ ʥʫʣʘʪʘ ʧʨʝʪʩʪʘʚʫʚʘ 

ʘʧʩʦʣʫʪʥʘ ʛʨʝʰʢʘ, ʜʦʜʝʢʘ ʝʜʠʥʠʮʘʪʘ ʧʨʝʪʩʪʘʚʫʚʘ ʘʧʩʦʣʫʪʥʘ ʚʠʩʪʠʥʘ. ɺʘʞʥʦ ʝ ʜʘ ʩʝ 

ʩʧʦʤʝʥʝ ʜʝʢʘ Fuzzy ʣʦʛʠʢʘʪʘ ʥʝ ʟʥʘʯʠ ʜʘʚʘˁʝ ʥʝʢʘʢʦʚ ʥʝʿʘʩʝʥ ʦʜʛʦʚʦʨ, ʪʫʢʫ 

ʧʦʪʦʯʥʦ ʧʨʝʮʠʟʝʥ ʦʜʛʦʚʦʨ ʰʪʦ ʤʘʪʝʤʘʪʠʯʢʠ ʝ ʟʘʩʥʦʚʘʥ ʚʦ ʦʧʨʝʜʝʣʝʥ ʨʘʥʛ ʥʘ 

ʚʨʝʜʥʩʪʠ. ʋʰʪʝ ʧʦʚʝ˃ʝ ʰʪʦ, ʦʚʦʿ ʤʝʪʦʜ ʤʦʞʝ ʜʘ ʨʘʙʦʪʠ ʩʦ ʢʦʿ ʙʠʣʦ ʩʪʝʧʝʥ ʥʘ 

ʧʨʝʮʠʟʥʦʩʪ,  ʚʦ ʟʘʚʠʩʥʦʩʪ ʦʜ ʚʣʝʟʥʠʪʝ ʧʦʜʘʪʦʮʠ.  

 ʏʝʩʪʦʧʘʪʠ ʩʝ ʿʘʚʫʚʘ ʥʝʿʘʩʥʦʩʪ ʧʨʠ ʨʘʟʛʨʘʥʠʯʫʚʘˁʝʪʦ ʥʘ ʪʝʨʤʠʥʠʪʝ 

ʥʝʠʟʨʘʟʝʥʦʩʪ ʠ ʚʝʨʦʿʘʪʥʦʩʪ. ʀ ʥʝʠʟʨʘʟʝʥʦʩʪʘ ʠ ʚʝʨʦʿʘʪʥʦʩʪʘ ʩʝ ʜʚʠʞʘʪ ʚʦ 

ʛʨʘʥʠʮʠʪʝ ʦʜ 0 ʜʦ 1, ʥʦ ʩʝʧʘʢ ʤʝʺʫ ʥʠʚ ʧʦʩʪʦʠ ʬʫʥʜʘʤʝʪʘʣʥʘ ʨʘʟʣʠʢʘ. ɺʝʨʦʿʘʪʥʦʩʪʘ 

ʫʢʘʞʫʚʘ ʥʘ ʤʦʞʥʦʩʪʘ ʜʝʢʘ ʧʦʿʘʚʘʪʘ ʠʤʘ ʥʝʢʦʝ ʧʦʩʝʙʥʦ ʩʚʦʿʩʪʚʦ, ʜʦʜʝʢʘ 

ʥʝʠʟʨʘʟʝʥʘʪʘ ʣʦʛʠʢʘ ʛʦ ʜʝʬʠʥʠʨʘ ʩʪʝʧʝʥʦʪ ʜʦ ʢʦʿ ʦʚʘ ʩʚʦʿʩʪʚʦ ʝ ʟʘʩʪʘʧʝʥʦ ʚʦ 

ʧʦʿʘʚʘʪʘ. ʇʨʝʜ ʧʦʿʘʚʘʪʘ ʥʘ ʥʝʠʟʨʘʟʝʥʘʪʘ ʣʦʛʠʢʘ ʤʦʞʝʰʝ ʩʘʤʦ ʜʘ ʩʝ ʥʘʛʘʺʘ ʟʘ 

ʩʪʝʧʝʥʦʪ ʥʘ ʧʨʠʩʫʩʪʚʦ ʥʘ ʪʘʢʚʦʪʦ ʩʚʦʿʩʪʚʦ, ʥʦ ʩʝʛʘ ʤʦʞʝ ʩʦ ʩʠʛʫʨʥʦʩʪ ʜʘ ʩʝ ʪʚʨʜʠ 

ʟʘ ʧʨʠʩʫʩʪʚʦʪʦ ʥʘ ʪʦʘ ʩʚʦʿʩʪʚʦ ʚʦ ʧʦʿʘʚʘʪʘ ʠ ʜʘ ʩʝ ʩʧʦʨʝʜʫʚʘ ʩʦ ʦʩʪʘʥʘʪʠʪʝ ʯʣʝʥʦʚʠ 

ʥʘ ʛʨʫʧʘʪʘ. ʉʦ ʚʝʨʦʿʘʪʥʦʩʪʘ ʤʦʞʝ ʩʘʤʦ ʜʘ ʩʝ ʜʝʪʝʨʤʠʥʠʨʘ ʧʨʠʩʫʩʪʚʦʪʦ ʥʘ ʥʝʢʦʿʘ 

ʧʦʿʘʚʘ ʠʣʠ ʩʚʦʿʩʪʚʦ ʚʦ ʛʨʫʧʘʪʘ, ʜʦʜʝʢʘ ʩʦ Fuzzy ʣʦʛʠʢʘʪʘ ʤʦʞʝ ʜʘ ʩʝ ʜʝʪʝʨʤʠʥʠʨʘ ʠ 

ʢʘʜʝ ʩʝ ʥʘʦʺʘ ʥʝʢʦʿʘ ʧʦʩʝʙʥʘ ʚʨʝʜʥʦʩʪ ʚʦ ʢʦʥʪʠʥʫʠʪʝʪʦʪ ʚʨʝʜʥʦʩʪʠ ʥʘ ʛʨʫʧʘʪʘ. 

 ʅʝʠʟʨʘʟʝʥʘʪʘ ʣʦʛʠʢʘ ʠʣʠ Fuzzy ʣʦʛʠʢʘʪʘ ʧʨʠʧʘʺʘ ʥʘ ñexpert miningò 

ʤʝʪʦʜʠʪʝ ʠ ʛʠ ʧʦʢʨʠʚʘ ʟʘʜʘʯʠʪʝ ʰʪʦ ʦʧʬʘ˃ʘʘʪ ʜʦʥʝʩʫʚʘˁʝ ʦʜʣʫʢʠ ʙʝʟ ʤʦʜʝʣ ʠ ʙʝʟ 

ʜʦʚʦʣʥʘ ʢʦʣʠʯʠʥʘ ʧʦʜʘʪʦʮʠ ʟʘ ʪʨʝʥʠʨʘˁʝ, ʥʦ ʩʦ ʠʟʜʚʦʝʥʠ ʣʠʥʛʚʠʩʪʠʯʢʠ ʧʨʘʚʠʣʘ ʥʘ 

ʝʢʩʧʝʨʪʠʪʝ. Fuzzy ʣʦʛʠʢʘʪʘ ʩʝ ʢʦʤʙʠʥʠʨʘ ʩʦ ʥʝʚʨʦʥʩʢʠʪʝ ʤʨʝʞʠ. ʄʝʭʘʥʠʟʤʦʪ ʥʘ 

Fuzzy ʣʦʛʠʢʘʪʘ ʩʣʫʞʠ ʟʘ expert mining, ʘ ʤʝʭʘʥʠʟʤʦʪ ʥʘ ʥʝʚʨʦʥʩʢʠʪʝ ʤʨʝʞʠ ʟʘ 

ʢʦʧʘˁʝ ʧʦ ʧʦʜʘʪʦʮʠʪʝ ʚʦ ʦʚʦʿ ʭʠʙʨʠʜʝʥ ʩʦʩʪʘʚ. 

 ʉʠʩʪʝʤʠʪʝ ʟʘ ʥʝʠʟʨʘʟʝʥʘʪʘ ʣʦʛʠʢʘ ʩʝ ʢʦʨʠʩʪʘʪ ʚʦ ʥʠʟʘ ʥʘ ʘʧʣʠʢʘʮʠʠ ʰʪʦ 

ʤʦʞʘʪ ʜʘ ʩʝ ʩʨʝʪʥʘʪ ʚʦ ʤʥʦʛʫ ʦʙʣʘʩʪʠ ʦʜ ʙʠʟʥʠʩ ʨʘʙʦʪʝˁʝʪʦ. Fuzzy ʣʦʛʠʢʘʪʘ 

ʜʦʟʚʦʣʫʚʘ ʤʦʜʝʣʠʨʘˁʝ ʰʪʦ ʛʠ ʚʢʣʫʯʫʚʘ ʢʦʥʪʨʘʜʠʢʪʦʨʥʦʩʪʠʪʝ ʙʝʟ ʧʦʪʨʝʙʘ ʟʘ 

ʠʥʚʦʣʚʠʨʘˁʝ ʥʘ ʙʘʟʘʪʘ ʥʘ ʟʥʘʝˁʝ. ʅʝʠʟʨʘʟʝʥʠʪʝ ʧʨʘʚʠʣʘ ʤʦʞʘʪ ʜʘ ʙʠʜʘʪ ʢʦʤʧʣʝʪʥʦ 

ʢʦʥʪʨʘʜʠʢʪʦʨʥʠ, ʘ ʩʝʧʘʢ ʜʘ ʦʧʩʪʦʿʫʚʘʘʪ ʚʦ ʭʘʨʤʦʥʠʿʘ. ɺʦ ʦʚʦʿ ʩʣʫʯʘʿ, ʧʘʢ, ʩʝ 

ʜʦʜʝʣʫʚʘ ʦʧʨʝʜʝʣʝʥ ʩʪʝʧʝʥ ʥʘ ʪʦʣʝʨʘʥʮʠʿʘ ʥʘ ʜʚʦʩʤʠʩʣʝʥʠʪʝ ʦʜʛʦʚʦʨʠ, ʰʪʦ ʜʘʚʘ 

ʤʦʞʥʦʩʪ ʟʘ ʧʦʩʪʠʛʥʫʚʘˁʝ ʥʘ ʦʜʜʝʣʥʠ ʢʦʤʧʨʦʤʠʩʠ, ʢʦʛʘ ʟʘ ʪʦʘ ʠʤʘ ʧʦʪʨʝʙʘ. ɿʘ 
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ʨʘʟʣʠʢʘ ʦʜ ʪʨʘʜʠʮʠʦʥʘʣʥʠʪʝ ʩʠʩʪʝʤʠ, ʟʘʩʥʦʚʘʥʠ ʥʘ ʧʨʘʚʠʣʘ, ʢʘʿ Fuzzy ʩʠʩʪʝʤʠʪʝ, 

ʜʦʢʦʣʢʫ ʝʜʥʦ ʧʨʘʚʠʣʦ ʝ ʛʨʝʰʥʦ, ʛʨʝʰʢʘʪʘ ʤʦʞʝ ʜʘ ʙʠʜʝ ñʢʦʤʧʝʥʟʠʨʘʥʘò ʩʦ 

ʧʨʘʚʠʣʥʦʩʪʘ ʥʘ ʦʩʪʘʥʘʪʠʪʝ ʧʨʠʥʮʠʧʠ. ʆʜ ʜʨʫʛʘ ʩʪʨʘʥʘ, ʧʘʢ, ʫʧʦʪʨʝʙʘʪʘ ʥʘ ʚʘʢʚʘʪʘ 

Fazzy ʣʦʛʠʢʘ ʤʦʞʝ ʜʘ ʧʨʝʪʩʪʘʚʫʚʘ ʩʝʨʠʦʟʥʘ ʧʨʝʯʢʘ ʟʘ ʩʪʘʙʠʣʥʦʩʪʘ ʠ 

ʚʝʨʦʜʦʩʪʦʿʥʦʩʪʘ ʥʘ ʩʠʩʪʝʤʦʪ. ʅʘʩʧʨʦʪʠ ʚʠʩʦʢʘʪʘ ʢʦʤʧʣʝʢʩʥʦʩʪ, ʦʚʦʿ ʤʝʪʦʜ ʥʝ 

ʤʦʞʝ ʜʘ ʦʜʛʦʚʦʨʠ ʢʦʛʘ ʧʨʘʚʠʣʘʪʘ ʩʝ ʪʦʯʥʠ ʠ ʢʘʢʦ ʪʘʢʚʠ ʪʨʝʙʘ ʜʘ ʩʝ ʫʧʦʪʨeʙʘʪ. ʉʝ 

ʫʰʪʝ ʥʝ ʧʦʩʪʦʠ ʧʨʝʮʠʟʝʥ ʤʘʪʝʤʘʪʠʯʢʠ ʤʝʪʦʜ ʰʪʦ ʜʦʢʨʘʿ ˃ʝ ʿʘ ʚʝʨʠʬʠʮʠʨʘ 

ʢʦʨʝʢʪʥʦʩʪʘ ʥʘ ʧʨʘʚʠʣʘʪʘ, ʰʪʦ ʛʠ ʥʫʜʘʪ ʚʘʢʚʠʪʝ Fuzzy ʩʠʩʪʝʤʠ. ʋʰʪʝ ʧʦʚʝ˃ʝ, 

ʚʠʩʦʢʠʦʪ ʩʪʝʧʝʥ ʥʘ ʢʦʤʧʣʝʢʩʥʦʩʪ ʥʘ ʥʝʢʦʿʘ ʧʦʿʘʚʘ, ʰʪʦ ʩʝ ʥʘʩʪʦʿʫʚʘ ʜʘ ʩʝ ʤʦʜʝʣʠʨʘ 

ʩʦ ʢʦʨʠʩʪʝˁʝ ʥʘ ʥʝʠʟʨʘʟʝʥʘʪʘ ʣʦʛʠʢʘ, ʤʦʞʝ ʜʘ ʜʦʚʝʜʝ ʜʦ ʛʫʙʝˁʝ ʥʘ ʥʝʢʦʠ ʚʘʞʥʠ 

ʠʥʬʦʨʤʘʮʠʠ ʟʘ ʧʦʿʘʚʘʪʘ.   

 

2.ʂʣʘʩʠʬʠʢʘʮʠʿʘ ʥʘ ʤʝʪʦʜʠʪʝ ʟʘ Data Mining 

 Data Mining ʤʦʞʝ ʜʘ ʩʝ ʢʣʘʩʠʬʠʮʠʨʘ ʥʘ ʚʦʜʝʥ (ʫʧʨʘʚʫʚʘʥ) ʠ ʥʝʚʦʜʝʥ 

(ʥʝʫʧʨʘʚʫʚʘʥ) Data Mining. ʎʝʣʪʘ ʥʘ ʫʧʨʘʚʫʚʘʥʠʦʪ Data Mining  ʝ ʫʧʦʪʨʝʙʘ ʥʘ 

ʨʘʩʧʦʣʦʞʣʠʚʠʪʝ ʧʦʜʘʪʦʮʠ ʟʘ ʠʟʛʨʘʜʙʘ ʥʘ ʤʦʜʝʣ ʰʪʦ ʦʧʠʰʫʚʘ ʦʧʨʝʜʝʣʝʥʘ 

ʧʨʦʤʝʥʣʠʚʘ ʚʦ ʦʜʥʦʩ ʥʘ ʦʩʪʘʥʘʪʠʪʝ ʨʘʩʧʦʣʦʞʣʠʚʠ ʧʨʦʤʝʥʣʠʚʠ. ʅʝʫʧʨʘʚʫʚʘʥʠʦʪ 

Data Mining ʩʣʫʞʠ ʟʘ ʦʧʠʰʫʚʘˁʝ ʠ ʜʝʪʝʢʪʠʨʘˁʝ ʥʘ ʚʨʩʢʠʪʝ, ʦʜʥʦʩʥʦ ʦʜʥʦʩʠʪʝ ʤʝ̋ʫ 

ʚʣʝʟʥʠʪʝ ʧʨʦʤʝʥʣʠʚʠ. ʋʧʨʘʚʫʚʘʥʠʦʪ Data Mining ʠʤʘ top-down ʧʨʠʩʪʘʧ, ʰʪʦ ʩʝ 

ʫʧʦʪʨʝʙʫʚʘ ʢʦʛʘ ʩʝ ʟʥʘʝ ʰʪʦ ʩʝ ʙʘʨʘ, ʘ ʥʝʫʧʨʘʚʫʚʘʥʠʦʪ Data Mining, bottom-up 

ʧʨʠʩʪʘʧ ʠʤʘ ʟʘ ʮʝʣ ʧʨʦʥʘʦʺʘˁʝ ʥʘ ʥʝʢʦʠ ʰʘʙʣʦʥʠ ʤʝʺʫ ʧʦʜʘʪʦʮʠʪʝ. ʋʧʨʘʚʫʚʘʥʠʦʪ 

Data Mining ʢʦʨʠʩʪʠ ʚʝ˃ʝ ʧʦʟʥʘʪʠ ʧʨʠʤʝʨʠ ʠ ʛʠ ʧʨʠʤʝʥʫʚʘ ʥʘʜ ʥʝʧʦʟʥʘʪʠʪʝ 

ʧʦʜʘʪʦʮʠ. ʂʘʿ Data Mining ʥʝʢʦʛʘʰ ʥʝ ʝ ʚʘʞʥʦ ʢʘʢʦ ʤʦʜʝʣʦʪ ʨʘʙʦʪʠ, ʘ ʥʝʢʦʛʘʰ 

ʜʫʨʠ ʟʘ ʧʦʜʦʙʘʨ ʧʦʛʣʝʜ ʚʦ ʧʦʜʘʪʦʮʠʪʝ  ʩʝ ʙʘʨʘ ʧʦʣʫʪʨʘʥʩʧʘʨʝʥʪʝʥ ʤʦʜʝʣ. ʎʝʣʪʘ ʥʘ 

ʧʨʝʜʚʠʜʫʚʘˁʝʪʦ ʝ ʜʘ ʩʝ ʥʘʫʯʠ ʦʜ ʤʠʥʘʪʦʪʦ ʢʘʢʦ ʜʘ ʩʝ ʫʧʦʪʨʝʙʠ ʩʪʝʢʥʘʪʦʪʦ ʟʥʘʝˁʝ 

ʚʦ ʠʜʥʠʥʘ.  

ʄʝʪʦʜʠʪʝ ʟʘ Data Mining ʩʧʦʨʝʜ ʬʫʥʢʮʠʿʘʪʘ ʰʪʦ ʿʘ ʠʟʚʨʰʫʚʘʘʪ ʤʦʞʘʪ ʜʘ ʩʝ 

ʢʣʘʩʠʬʠʮʠʨʘʘʪ ʥʘ ʩʣʝʜʥʠʦʚ ʥʘʯʠʥ: 
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 ʢʣʘʩʠʬʠʢʘʮʠʩʢʠ ʤʝʪʦʜʠ (ʜʠʩʢʨʠʤʠʥʘʪʠʚʥʘ ʘʥʘʣʠʟʘ, ʣʦʛʠʯʢʘ ʨʝʛʨʝʩʠʿʘ, 

ʥʝʚʨʦʥʩʢʠ ʤʨʝʞʠ ʠ ʜʨ.); 

 ʨʝʛʨʝʩʠʩʢʠ ʤʝʪʦʜʠ (ʣʠʥʝʘʨʥʘ ʨʝʛʨʝʩʠʿʘ, ʧʦʚʝ˃ʝʢʨʘʪʥʘ ʨʝʛʨʝʩʠʿʘ ʠ 

ʢʦʨʝʣʘʮʠʿʘ, ʣʦʛʠʯʢʘ ʨʝʛʨʝʩʠʿʘ ʠ ʜʨ.); 

 ʤʝʪʦʜʠ ʥʘ ʢʣʘʩʪʝʨʠʨʘˁʝ (ʘʚʪʦʤʘʪʩʢʘ ʢʣʘʩʪʝʨ ʘʥʘʣʠʟʘ); 

 ʤʝʪʦʜʠ ʟʘ ʚʠʟʫʝʣʠʟʘʮʠʿʘ ʠ ʠʩʪʨʘʞʫʚʘʯʢʘ ʘʥʘʣʠʟʘ ʥʘ ʧʦʜʘʪʦʮʠ;  

 ʤʝʪʦʜʠ ʟʘ ʤʦʜʝʣʠʨʘˁʝ ʥʘ ʟʘʚʠʩʥʦʩʪʘ; 

 ʤʝʪʦʜʠ ʟʘ ʘʥʘʣʠʟʘ ʥʘ ʚʨʩʢʠʪʝ; 

 ʤʝʪʦʜʠ ʟʘ ʘʥʘʣʠʟʘ ʥʘ ʚʨʝʤʝʥʩʢʠʪʝ ʩʝʨʠʠ.  

ʀʩʪʦ ʪʘʢʘ ʤʦʞʥʘ ʝ ʠ ʜʨʫʛʘ ʢʣʘʩʠʬʠʢʘʮʠʿʘ ʥʘ ʤʝʪʦʜʠʪʝ ʥʘ Data Mining, 

ʠ ʪʦʘ : 

 ʧʨʝʜʠʢʪʠʚʥʠ ( ʢʣʘʩʠʬʠʢʘʮʠʿʘ, ʨʝʛʨʝʩʠʿʘ, ʚʨʝʤʝʥʩʢʠ ʩʝʨʠʠ ʠʪʥ.), 

 ʜʝʩʢʨʠʧʪʠʚʥʠ ( ʢʣʘʩʪʝʨʠʟʘʮʠʿʘ, ʧʨʘʚʠʣʘ ʥʘ ʧʨʠʜʨʫʞʫʚʘˁʝ, ʩʪʝʙʣʘ ʥʘ 

ʦʜʣʫʯʫʚʘˁʝ) 

ʄʝʪʦʜʠʪʝ ʟʘ Data Mining ʤʦʞʘʪ ʫʰʪʝ ʜʘ ʩʝ ʧʦʜʝʣʘʪ ʠ ʥʘ: 

 ʩʪʘʪʠʩʪʠʯʢʠ ʤʝʪʦʜʠ ( ʨʝʛʨʝʩʠʿʘ, ʘʥʘʣʠʟʘ ʥʘ ʚʝʨʦʿʘʪʥʦʩʪ, ʬʘʢʪʦʨʩʢʘ 

ʘʥʘʣʠʟʘ, ʢʣʘʩʪʝʨʠʟʘʮʠʿʘ), 

 ʤʝʪʦʜʠ ʥʘ ʚʝʰʪʘʯʢʘ ʠʥʪʝʣʝʛʝʥʮʠʿʘ ( ʝʢʩʧʝʨʪʩʢʠ ʩʠʩʪʝʤʠ, ʥʝʚʨʦʥʩʢʠ 

ʤʨʝʞʠ, ʛʝʥʝʪʠʯʢʠ ʘʣʛʦʨʠʪʤʠ, ʥʝʠʟʨʘʟʝʥʘ ʣʦʛʠʢʘ ʠʪʥ.* ) 

 

3.ʀʟʙʦʨ ʥʘ ʤʝʪʦʜ 

 ʇʨʠ ʠʟʛʨʘʜʙʘʪʘ ʥʘ ʤʦʜʝʣ ʟʘ Data Mining ʯʝʩʪʦ ʩʝ ʢʦʨʠʩʪʘʪ ʧʦʚʝ˃ʝ ʨʘʟʣʠʯʥʠ 

ʤʝʪʦʜʠ ʟʘ Data Mining. ɽʢʩʧʝʨʠʤʝʥʪʠʨʘˁʝʪʦ ʚʦ ʠʟʛʨʘʜʙʘʪʘ ʝ ʚʦʦʙʠʯʘʝʥʘ ʧʦʩʪʘʧʢʘ 

ʟʘ ʜʘ ʩʝ ʦʪʢʨʠʝ ʩʧʦʩʦʙʥʦʩʪʘ ʥʘ ʧʦʝʜʠʥʝʯʥʠʪʝ ʤʝʪʦʜʠ ʰʪʦ ʤʦʞʘʪ ʜʘ ʧʨʠʜʦʥʝʩʘʪ ʟʘ 

ʠʛʨʘʜʙʘ ʥʘ ʧʦʜʦʙʘʨ ʤʦʜʝʣ. ʇʨʝʪʭʦʜʥʦ ʙʝʰʝ ʩʧʦʤʝʥʘʪʘ ʤʦʞʥʦʩʪʘ ʟʘ ʦʮʝʥʫʚʘˁʝ ʥʘ 

ʤʝʪʦʜʠʪʝ ʩʦ ʧʦʤʦʰ ʥʘ ʛʨʘʬʠʢʦʥʦʪ ʟʘ ʢʫʤʫʣʘʪʠʚʥʘ ʜʦʙʠʚʢʘ, ʧʨʠ ʰʪʦ ʤʦʞʝʰʝ ʥʘ 

ʠʩʪʠʦʪ ʛʨʘʬʠʢʦʥ ʜʘ ʩʝ ʥʘʮʨʪʘʘʘʪ ʣʠʥʠʠʪʝ ʰʪʦ ʛʠ ʧʨʠʢʘʞʫʚʘʘʪ ʨʝʟʫʣʪʘʪʠʪʝ ʦʜ 

                                                 
* ʥʝʚʨʦʥʩʢʠʪʝ ʤʨʝʞʠ, ʛʝʥʝʪʠʯʢʠʪʝ ʘʣʛʦʨʠʪʤʠ, ʥʝʠʟʨʘʟʝʥʘʪʘ ʣʦʛʠʢʘ, ʠʩʪʦ ʪʘʢʘ, ʩʧʘʺʘʘʪ ʚʦ ʦʙʣʘʩʪʘ ʥʘ 

ʪ.ʥ. soft computing, ʢʘʜʝ ʰʪʦ ʝ ʜʦʟʚʦʣʝʥʘ ʥʝʧʨʝʮʠʟʥʦʩʪ, ʥʝʩʠʛʫʨʥʦʩʪ ʠ ʜʝʣʫʤʥʘ ʚʠʩʪʠʥʠʪʦʩʪ ʠ ʢʘʜʝ 

ʰʪʦ ʥʝ ʩʝ ʠʥʩʠʩʪʠʨʘ ʥʘ ʥʘʿʜʦʙʨʦʪʦ ʤʦʞʥʦ ʨʝʰʝʥʠʝ, ʪʫʢʫ ʩʝ ʧʨʠʬʘ˃ʘ ʥʝʢʦʝ ʟʘʜʦʚʦʣʫʚʘʯʢʦ ʨʝʰʝʥʠʝ. 
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ʧʨʠʤʝʥʘʪʘ ʥʘ ʨʘʟʣʠʯʥʠʪʝ ʤʦʜʝʣʠ. ʇʨʠʪʦʘ ʩʝ ʠʟʙʠʨʘ ʦʥʦʿ ʤʦʜʝʣ ʯʠʿʘ ʣʠʥʠʿʘ ʟʘʬʘ˃ʘ 

ʥʘʿʛʦʣʝʤʘ ʧʦʚʨʰʠʥʘ ʩʦ ʦʩʥʦʚʥʘʪʘ ʜʠʿʘʛʦʥʘʣʥʘ ʣʠʥʠʿʘ. 

 ʉʧʨʝʜʙʘʪʘ ʥʘ ʫʩʧʝʰʥʦʩʪʘ ʤʦʞʝ ʜʘ ʙʠʜʝ ʤʝʺʫ ʤʦʜʝʣʠ ʠʟʛʨʘʜʝʥʠ ʩʦ ʧʦʤʦʰ ʥʘ 

ʨʘʟʣʠʯʥʠ ʤʝʪʦʜʠ ʥʘ Data Mining, ʘ ʤʦʞʝ ʜʘ ʙʠʜʝ ʠ ʤʝʺʫ ʤʦʜʝʣʠ ʨʘʟʚʠʝʥʠ ʩʦ ʧʦʤʦʰ 

ʥʘ ʠʩʪʠ ʤʝʪʦʜʠ ʥʘ Data Mining. ʏʝʩʪʦ, ʧʨʠ ʨʘʟʚʦʿʦʪ ʥʘ ʤʦʜʝʣʦʪ, ʪʝʤʝʣʥʦ ʩʝ 

ʝʢʩʧʝʨʠʤʝʥʪʠʨʘ ʩʦ ʝʜʝʥ ʤʝʪʦʜ ʥʘ Data Mining. ʇʨʠʪʦʘ ʤʦʞʘʪ ʜʘ ʩʝ ʜʦʙʠʿʘʪ ʧʦʚʝ˃ʝ 

ʤʦʜʝʣʠ ʤʝ̋ʫ ʢʦʠ ʩʝ ʚʨʰʠ ʠʟʙʦʨ ʥʘ ʥʘʿʜʦʙʨʠʦʪ ʤʦʜʝʣ ʦʜ ʜʘʜʝʥʠʦʪ ʤʝʪʦʜ. ʅʘʪʘʤʫ, 

ʪʘʢʚʠʦʪ ʤʦʜʝʣ ʩʝ ʩʧʦʨʝʜʫʚʘ ʩʦ ʦʩʪʘʥʘʪʠʪʝ ʤʦʜʝʣʠ, ʜʦʙʠʝʥʠ ʚʨʟ ʦʩʥʦʚʘ ʥʘ ʜʨʫʛʠ 

ʤʝʪʦʜʠ. 

 ʆʩʚʝʥ ʢʫʤʫʣʘʪʠʚʥʠʦʪ ʛʨʘʬʠʢʦʥ ʟʘ ʩʧʦʨʝʜʙʘ ʠ ʠʟʙʦʨ ʥʘ ʤʝʪʦʜ ʤʦʞʝ ʜʘ 

ʧʦʩʣʫʞʠ ʠ ʤʘʪʨʠʮʘʪʘ ʟʘ ʫʩʧʝʰʥʦʩʪ ʚʦ ʧʨʝʜʚʠʜʫʚʘˁʝʪʦ73 ʥʘ ʥʝʢʦʿ ʤʝʪʦʜ. ʅʘ 

ʝʜʥʘʪʘ ʩʪʨʘʥʘ ʥʘ ʤʘʪʨʠʮʘʪʘ ʩʝ ʥʘʦʺʘʘʪ ʚʠʩʪʠʥʩʢʠʪʝ ʚʨʝʜʥʦʩʪʠ ʥʘ ʧʦʜʘʪʦʮʠʪʝ, ʘ ʥʘ 

ʜʨʫʛʘʪʘ ʩʪʨʘʥʘ ʧʨʝʜʚʠʜʝʥʠʪʝ ʚʨʝʜʥʦʩʪʠ. ɺʦ ʧʨʝʩʝʢʦʪ ʧʦʤʝʺʫ ʚʠʩʪʠʥʩʢʠʪʝ ʠ 

ʧʨʝʜʚʠʜʝʥʠʪʝ ʚʨʝʜʥʦʩʪʠ ʩʝ ʛʣʝʜʘ ʫʩʧʝʰʥʦʩʪʘ ʚʦ ʧʨʝʜʚʠʜʫʚʘˁʝʪʦ ʚʦ ʦʙʣʠʢ ʥʘ 

ʥʦʤʠʥʘʣʥʘ ʚʨʝʜʥʦʩʪ ʠʣʠ ʧʨʦʮʝʥʪ ʥʘ ʪʦʯʥʦʩʪ. ʊʘʢʘ, ʤʦʞʝ ʜʘ ʩʝ ʟʙʦʨʫʚʘ ʟʘ ʧʨʦʮʝʥʪ 

ʥʘ ʪʦʯʥʦ ʧʨʝʜʚʠʜʝʥʠ ʠʟʣʝʟʠ ʠʣʠ ʧʦʛʨʝʰʥʦ ʧʨʝʜʚʠʜʝʥʠ ʠʟʣʝʟʠ. 

 ɺʨʝʜʥʦʩʪʘ ʥʘ ʧʦʝʜʠʥʝʯʥʠʪʝ ʤʦʜʝʣʠ, ʠʟʛʨʘʜʝʥʠ ʩʦ ʧʦʤʦʰ ʥʘ ʨʘʟʣʠʯʥʠ 

ʤʝʪʦʜʠ ʥʘ Data Mining, ʩʝ ʦʮʝʥʫʚʘ ʚʨʟ ʦʩʥʦʚʘ ʥʘ ʚʨʝʜʥʦʩʪʘ ʥʘ ʧʨʝʚʠʜʫʚʘˁʝʪʦ ʚʦ 

ʦʜʥʦʩ ʥʘ ʚʠʩʪʠʥʩʢʘʪʘ ʚʨʝʜʥʦʩʪ ʥʘ ʨʝʘʣʥʠʪʝ ʨʝʟʫʣʪʘʪʠ. ʈʝʟʫʣʪʘʪʠʪʝ ʦʜ 

ʧʦʝʜʠʥʝʯʥʠʪʝ ʤʝʪʦʜʠ ʤʦʞʘʪ ʜʘ ʩʝ ʩʦʨʪʠʨʘʘʪ ʠ ʠʟʙʝʨʘʪ ʥʘ ʩʣʝʜʥʠʦʚ ʥʘʯʠʥ: 

 ʤʦʜʝʣʠʪʝ ʰʪʦ ʠʤʘʘʪ ʚʠʩʦʢʘ ʪʦʯʥʦʩʪ ʥʘ ʧʨʝʜʚʠʜʫʚʘˁʝ ʥʘ ʠʟʣʝʟʦʪ ʩʝ ʧʨʚʠ, 

ʘ ʧʦ ʥʠʚ ʜʦʘʺʘʘʪ ʤʦʜʝʣʠʪʝ ʩʦ ʥʠʩʢʘ ʪʦʯʥʦʩʪ ʥʘ ʧʨʝʜʚʠʜʫʚʘˁʝ; 

 ʩʧʦʨʝʜ ʪʨʦʰʦʯʥʠʦʪ ʧʨʠʥʮʠʧ, ʩʝ ʚʨʰʠ ʠʟʙʦʨ ʥʘ ʦʥʠʝ ʤʦʜʝʣʠ ʰʪʦ 

ʧʨʝʪʩʪʘʚʫʚʘʘʪ ʤʠʥʠʤʘʣʥʘ ʟʘʛʫʙʘ, ʚʦ ʩʣʫʯʘʿ ʥʘ ʧʦʛʨʝʰʥʦ ʧʨʝʜʚʠʜʫʚʘˁʝ. 

 ʇʦʝʜʠʥʝʯʥʠʪʝ ʤʦʜʝʣʠ ʤʦʞʘʪ ʜʘ ʩʝ ʢʦʤʙʠʥʠʨʘʘʪ ʟʘ ʜʘ ʩʝ ʫʪʚʨʜʘʪ 

ʧʦʟʠʪʠʚʥʠʪʝ ʝʬʝʢʪʠ ʦʜ ʪʘʢʚʦʪʦ ʢʦʤʙʠʥʠʨʘˁʝ. ʂʦʤʙʠʥʠʨʘˁʝʪʦ ʥʘ ʤʦʜʝʣʠʪʝ ʤʦʞʝ 

ʜʘ ʩʝ ʠʟʚʨʰʠ ʥʘ ʥʝʢʦʣʢʫ ʥʘʯʠʥʠ, ʠ ʪʦʘ: 
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A. ʩʝʛʤʝʥʪʥʦ ʚʣʝʟʥʘ ʢʦʤʙʠʥʘʮʠʿʘ ʥʘ ʤʦʜʝʣ, ʰʪʦ ʢʦʨʠʩʪʠ ʨʘʟʣʠʯʥʠ ʤʦʜʝʣʠ 

ʟʘ ʨʘʟʣʠʯʥʠ ʜʝʣʦʚʠ ʥʘ ʚʣʝʟʥʠʪʝ ʧʦʜʘʪʦʮʠ. ʉʘʤʦ ʝʜʝʥ ʤʦʜʝʣ ʤʦʞʝ ʜʘ ʩʝ 

ʢʦʨʠʩʪʠ ʟʘ ʩʝʢʦʿ ʩʝʛʤʝʥʪ ʥʘ ʚʣʝʟʥʠʪʝ ʧʦʜʘʪʦʮʠ. ʉʝʢʦʿ ʤʦʜʝʣ ʚʨʰʠ ʩʚʦʝ 

ʧʨʝʜʚʠʜʫʚʘˁʝ, ʘ ʧʦʪʦʘ ʢʨʘʿʥʠʦʪ ʤʦʜʝʣ ʤʦʞʝ ʜʘ ʩʝ ʩʦʩʪʦʠ ʦʜ ʢʦʤʙʠʥʘʮʠʿʘ 

ʥʘ ʧʦʚʝ˃ʝʪ ʧʦʤʘʣʠ ʤʦʜʝʣʠ ʟʘ ʧʨʝʜʚʠʜʫʚʘˁʝ; 

B. ʤʦʜʝʣʠʨʘʥʘ ʩʝʛʤʝʥʪʠʨʘʥʘ ʢʦʤʙʠʥʘʮʠʿʘ ʥʘ ʤʦʜʝʣ, ʰʪʦ ʢʦʨʠʩʪʠ 

ʨʝʟʫʣʪʘʪʠ ʦʜ ʧʨʚʠʦʪ ʤʦʜʝʣ ʟʘ ʜʘ ʩʝ ʩʝʛʤʝʥʪʠʨʘʘʪ ʚʣʝʟʥʠʪʝ ʧʦʜʘʪʦʮʠ, ʰʪʦ 

ʧʦʪʦʘ ˃ʝ ʩʝ ʢʦʨʠʩʪʘʪ ʚʦ ʜʨʫʛ ʤʦʜʝʣ ʟʘ ʜʘ ʩʝ ʜʦʙʠʝ ʧʦʩʘʢʫʚʘʥʠʦʪ ʠʟʣʝʟ; 

C. ʢʦʤʙʠʥʘʮʠʿʘ ʥʘ ʤʦʜʝʣʠ ʩʦ ʢʦʨʝʛʠʨʘʥʠ ʛʨʝʰʢʠ, ʰʪʦ ʛʠ ʢʦʨʠʩʪʘʪ 

ʨʝʟʫʣʪʘʪʠʪʝ ʦʜ ʝʜʝʥ ʤʦʜʝʣ, ʘ ʪʠʝ ʨʝʟʫʣʪʘʪʠ ʩʝ ʤʥʦʛʫ ʚʝʨʦʿʘʪʥʠ, ʟʘ ʜʘ ʩʝ 

ʠʟʛʨʘʜʠ ʜʨʫʛ ʦʜʚʦʝʥ ʤʦʜʝʣ. ɸʢʦ ʜʦʚʝʨʙʘʪʘ ʚʦ ʤʦʜʝʣʦʪ ʝ ʛʦʣʝʤʘ, ʪʦʛʘʰ ʩʝ 

ʢʦʨʠʩʪʘʪ ʨʝʟʫʣʪʘʪʠʪʝ ʦʜ ʧʨʚʠʦʪ ʤʦʜʝʣ, ʥʦ ʘʢʦ ʥʝ ʩʝ ʢʦʨʠʩʪʘʪ ʨʝʟʫʣʪʘʪʠʪʝ 

ʦʜ ʥʝʢʦʿ ʜʨʫʛ ʤʦʜʝʣ ʩʦ ʧʦʥʠʩʢʘ ʜʦʚʝʨʙʘ; 

D. ʢʦʤʙʠʥʘʮʠʿʘ ʥʘ ʤʦʜʝʣʠ  ʫʧʨʘʚʫʚʘʥʘ ʦʜ ʧʦʜʘʪʦʮʠ, ʰʪʦ ʛʠ ʢʦʨʠʩʪʠ 

ʨʝʟʫʣʪʘʪʠʪʝ ʥʘ ʝʜʝʥ ʤʦʜʝʣ, ʢʘʢʦ ʚʣʝʟ ʚʦ ʜʨʫʛ ʤʦʜʝʣ. 

 

ʉʣʠʢʘ 29. ʂʦʤʙʠʥʘʮʠʿʘ ʥʘ ʤʦʜʝʣʠʪʝ ʟʘ Data Mining 

 

 ʉʦ ʢʦʤʙʠʥʘʮʠʿʘ ʥʘ ʤʦʜʝʣʠʪʝ ʤʦʞʘʪ ʜʘ ʩʝ ʜʦʙʠʿʘʪ ʧʦʜʦʙʨʠ ʨʟʫʣʪʘʪʠ, ʦʪʢʦʣʢʫ 

ʢʦʛʘ ʧʨʝʜʚʠʜʫʚʘˁʝʪʦ ʙʠ ʩʝ ʚʨʰʝʣʦ ʩʦ ʧʦʝʜʠʥʝʯʥʠʪʝ ʤʦʜʝʣʠ. ʇʨʠʤʝʨ ʟʘ ʪʘʢʚʦ 
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ʢʦʤʙʠʥʠʨʘˁʝ ʩʝ ʨʘʟʣʠʯʥʠʪʝ ʪʝʭʥʠʢʠ, ʢʘʢʦ ʰʪʦ ʩʝ: ʥʝʚʨʦʥʩʢʠ ʤʨʝʞʠ ʠ ʩʪʝʙʣʘʪʘ ʥʘ 

ʦʜʣʫʯʫʚʘˁʝ. ɺʘʞʥʦ ʝ ʜʝʢʘ ʩʠʪʝ ʤʦʜʝʣʠ, ʧʨʠ ʠʟʛʨʘʜʙʘʪʘ, ʢʦʨʠʩʪʘʪ ʠʩʪʠ ʧʦʜʘʪʦʮʠ. 

ɸʢʦ ʪʦʘ ʥʝ ʝ ʩʣʫʯʘʿ, ʪʦʛʘʰ ʠʟʣʝʟʠʪʝ ʤʦʨʘʘʪ ʜʘ ʩʝ ʧʨʠʣʘʛʦʜʘʪ ʟʘ ʜʘ ʩʝ ʜʦʿʜʝ ʥʘ ʥʠʚʦ 

ʥʘ ʢʦʝ ʰʪʦ ʤʦʞʘʪ ʜʘ ʩʝ ʩʧʦʨʝʜʫʚʘʘʪ ʤʦʜʝʣʠʪʝ.  

 ɺʝʨʦʿʘʪʥʦʩʪʘ ʟʘ ʢʦʨʠʩʪʝˁʝ ʢʦʤʙʠʥʘʮʠʿʘ ʦʜ ʜʚʘ ʤʦʜʝʣʘ ʤʦʞʝ ʜʘ ʩʝ ʧʨʝʩʤʝʪʘ 

ʥʘ ʩʣʝʜʥʠʦʚ ʥʘʯʠʥ: 

 ʥʝʢʘ ʩʝ ʢʦʨʠʩʪʘʪ ʜʚʘ ʤʦʜʝʣʠ, ʤʦʜʝʣ ɸ ʠ ʤʦʜʝʣ ɹ. ɼʦʢʦʣʢʫ ʚʝʨʦʿʘʪʥʦʩʪʘ 

ʟʘ ʫʩʧʝʰʥʦ ʧʨʝʜʚʠʜʫʚʘˁʝ (ʨʘʩʪ) ʥʘ ʤʦʜʝʣʦʪ ɸ ʝ 90%, ʘ ʟʘ ʧʘʜ ʥʘ 

ʤʦʜʝʣʦʪ ʝ 10% ʠ ʚʝʨʦʿʘʪʥʦʩʪʘ ʟʘ ʫʩʧʝʰʥʦ ʧʨʝʜʚʠʜʫʚʘˁʝ (ʨʘʩʪ) ʥʘ 

ʤʦʜʝʣʦʪ ɹ ʝ 80 %, ʘ ʟʘ ʧʘʜ ʝ 20%, ʪʦʛʘʰ ʟʘ ʢʦʤʙʠʥʘʮʠʿʘ ʦʜ ʜʚʘʪʘ ʤʦʜʝʣʠ 

˃ʝ ʩʝ ʜʦʙʠʝ: 

 ʚʝʨʦʿʘʪʥʦʩʪ ʟʘ ʫʩʧʝʰʝʥ ʤʦʜʝʣ = 0,9*0,8 = 0,72 

 ʚʝʨʦʿʘʪʥʦʩʪ ʟʘ ʧʘʜ ʥʘ ʤʦʜʝʣʦʪ= 0,1*0,2 = 0,02 

 ʚʢʫʧʥʘ ʚʝʨʦʿʘʪʥʦʩʪ ʥʘ ʜʚʘʪʘ ʤʦʜʝʣʘ = 0,72 + 0,02 = 0,74. 

 ʂʦʥʝʯʥʘʪʘ ʚʨʝʜʥʦʩʪ ʟʘ ʢʦʤʙʠʥʘʮʠʿʘ ʥʘ ʚʘʢʚʠʪʝ ʜʚʘ ʤʦʜʝʣʘ ʟʘ ʥʠʚʥʘ 

ʫʩʧʝʰʥʦʩʪ ʚʦ ʧʨʝʜʚʠʜʫʚʘˁʝʪʦ (ʨʘʩʪ) ʠʣʠ ʧʘʜ ˃ʝ ʙʠʜʝ: 

 ʫʩʧʝʰʥʦʩʪ  = 0,72 / 0,74 = 0,97297 => 97,3 % 

 ʧʘʜ = 0,02 / 0,74 = 0,027 => 2,7 % 

 ʆʜ ʧʨʝʪʭʦʜʥʠʪʝ ʧʨʝʩʤʝʪʢʠ ʩʝ ʛʣʝʜʘ ʜʝʢʘ ʩʦ ʢʦʤʙʠʥʘʮʠʿʘ ʥʘ ʤʦʜʝʣʠʪʝ ʩʝ 

ʟʛʦʣʝʤʫʚʘ ʚʝʨʦʿʘʪʥʦʩʪʘ ʟʘ ʫʩʧʝʰʥʦʩʪ ʧʨʠ ʧʨʝʜʚʠʜʫʚʘˁʝʪʦ. 

 ɺʨʝʤʝʪʦ ʢʦʛʘ ʤʦʞʝ ʜʘ ʩʝ ʢʦʨʠʩʪʠ ʤʦʜʝʣʦʪ ʟʘ Data Mining ʥʘʿʤʥʦʛʫ ʟʘʚʠʩʠ ʦʜ 

ʚʝʨʦʿʘʪʥʦʩʪʘ ʥʘ ʤʦʜʝʣʦʪ, ʧʘ ʪʘʢʘ ʠʤʧʣʝʤʝʥʪʘʮʠʿʘʪʘ ʥʘ ʤʦʜʝʣʦʪ ʤʦʞʝ ʜʘ ʩʝ ʧʦʜʝʣʠ 

ʥʘ ʪʨʠ ʬʘʟʠ: 

 Alpha ï ʠʟʛʨʘʜʙʘ ʥʘ ʥʦʚ ʤʦʜʝʣ ʠ ʧʨʠʤʝʥ ʚʦ ʩʧʦʨʝʜʙʘ ʩʦ ʩʪʘʨʠʦʪ ʤʦʜʝʣ. 

ʈʝʟʫʣʪʘʪʠʪʝ ʩʝ ʢʦʨʠʩʪʘʪ ʦʜ ʩʪʘʨʠʦʪ ʤʦʜʝʣ; 

 Beta ï ʧʦʯʥʫʚʘʘʪ ʜʘ ʩʝ ʢʦʨʠʩʪʘʪ ʨʝʟʫʣʪʘʪʠʪʝ ʦʜ ʥʦʚʠʦʪ ʤʦʜʝʣ; 

 Release ï ʩʝ ʦʪʬʨʣʘ ʩʪʘʨʠʦʪ ʤʦʜʝʣ ʧʦ ʩʦʛʣʝʜʫʚʘˁʝʪʦ ʜʝʢʘ ʥʦʚʠʦʪ ʤʦʜʝʣ 

ʠʤʘ ʧʦʜʦʙʨʠ ʧʝʨʬʦʨʤʘʥʩʠ. 
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4.ɸʥʘʣʠʪʠʯʢʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʧʦʜʘʪʦʮʠʪʝ 

 ʅʘʤʘʣʫʚʘˁʝʪʦ ʥʘ ʮʠʢʣʫʩʦʪ ʥʘ ʦʜʣʫʯʫʚʘˁʝ, ʟʘʨʘʜʠ ʥʘʤʘʣʝʥʠʦʪ ʧʨʦʬʠʪ ʠ 

ʢʨʠʪʠʯʥʘʪʘ ʧʨʦʬʠʪʘʙʠʣʥʦʩʪ ʩʦʟʜʘʚʘ ʧʦʪʨʝʙʘ ʟʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʛʦʣʝʤʘ ʢʦʣʠʯʠʥʘ 

ʢʚʘʣʠʪʝʪʥʠ ʧʦʜʘʪʦʮʠ ʰʪʦ ʩʝ ʩʤʝʩʪʝʥʠ ʚʦ ʩʢʣʘʜʠʰʪʘʪʘ ʥʘ ʧʦʜʘʪʦʮʠ ʠ ʧʨʠʤʝʥʘ ʥʘ 

ʩʦʦʜʚʝʪʥʠ ʘʥʘʣʠʪʠʯʢʠ ʘʣʘʪʢʠ, ʚʦ ʢʦʠ ʰʪʦ ʤʦʞʘʪ ʜʘ ʩʝ ʚʙʨʦʿʘʪ ʠ ʘʧʣʠʢʘʮʠʠʪʝ ʟʘ 

ʘʥʘʣʠʪʠʯʢʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʧʦʜʘʪʦʮʠ ʪ.ʥ. OLAP. OLAP ʝ ʢʨʘʪʝʥʢʘ ʦʜ ʘʥʛʣʠʩʢʠʦʪ 

ʪʝʨʤʠʥ On line analytical processing ʠ ʧʨʝʪʩʪʘʚʫʚʘ ʪʝʭʥʦʣʦʛʠʿʘ ʟʘ ʙʨʟ, 

ʢʦʥʟʠʩʪʝʥʪʝʥ ʠ ʠʥʪʝʨʘʢʪʠʚʝʥ ʧʨʠʩʪʘʧ, ʦʜʥʦʩʥʦ ʤʘʥʠʧʫʣʘʮʠʿʘ ʩʦ 

ʧʦʚʝ˃ʝʜʠʤʝʥʟʠʦʥʘʣʥʠʪʝ ʧʦʜʘʪʦʮʠ ʰʪʦ ʜʦʘʺʘʘʪ ʦʜ ʨʘʟʣʠʯʥʠ ʠʟʚʦʨʠ ʠ ʩʝ ʩʤʝʩʪʝʥʠ ʚʦ 

ʩʢʣʘʜʠʰʪʝʪʦ ʥʘ ʧʦʜʘʪʦʮʠ74. ʉʢʣʘʜʠʰʪʘʪʘ ʥʘ ʧʦʜʘʪʦʮʠ ʤʦʨʘʘʪ ʜʘ ʙʠʜʘʪ ʜʦʩʪʘʧʥʠ ʥʘ 

ʨʘʟʣʠʯʥʠʪʝ ʢʘʪʝʛʦʨʠʠ ʢʦʨʠʩʥʠʮʠ ʟʘ ʜʘ ʛʠ ʟʘʜʦʚʦʣʘʪ ʥʠʚʥʠʪʝ ʠʥʬʦʨʤʘʮʠʩʢʠ 

ʧʦʪʨʝʙʠ. ɸʣʘʪʢʠʪʝ ʟʘ ʘʥʘʣʠʪʠʯʢʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʧʦʜʘʪʦʮʠʪʝ ʛʠ ʦʙʨʘʙʦʪʫʚʘʘʪ 

ʧʦʜʘʪʦʮʠʪʝ ʩʤʝʩʪʝʥʠ ʚʦ ʩʢʣʘʜʠʰʪʘʪʘ ʥʘ ʧʦʜʘʪʦʮʠ ʠ ʩʝ ʥʘʤʝʥʝʪʠ ʜʘ ʜʘʜʘʪ 

ʢʦʨʠʩʥʠʯʢʠ ʧʨʝʛʣʝʜ ʥʘ ʛʦʣʝʤʘʪʘ ʢʦʣʠʯʠʥʘ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʝʢʫ ʠʟʚʝʜʫʚʘˁʝ ʥʘ 

ʧʣʘʥʠʨʘʥʠ ʠʣʠ ad-hoc ʧʨʝʩʤʝʪʢʠ, ʧʨʦʥʘʦʺʘˁʝ ʧʨʦʙʣʝʤʘʪʠʯʥʠ ʧʦʜʨʘʯʿʘ, ʧʨʦʚʝʨʢʘ 

ʥʘ ʧʨʝʪʧʦʩʪʘʚʢʠʪʝ ʠ ʧʣʘʥʦʚʠʪʝ ʠ ʠʟʚʨʰʫʚʘˁʝ ʥʘ ʥʝʢʦʠ ʜʨʫʛʠ ʘʥʘʣʠʟʠ. ʉʦ ʦʛʣʝʜ ʥʘ 

ʪʦʘ ʜʝʢʘ ʩʝ ʥʘʤʝʥʝʪʠ ʟʘ ʠʥʪʝʨʘʢʪʠʚʥʦ ʢʦʨʠʩʪʝˁʝ, ʧʨʠʤʘʨʥʦʪʦ ʙʘʨʘˁʝ ʟʘ ʦʚʠʝ 

ʘʧʣʠʢʘʮʠʠ ʝ ʙʨʟʠʥʘʪʘ. ɸʣʘʪʢʠʪʝ ʟʘ OLAP, ʩʧʦʨʝʜ ʩʚʦʿʘʪʘ ʧʨʠʨʦʜʘ, ʥʝ ʩʝ ʥʘʤʝʥʝʪʠ 

ʟʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʦʩʥʦʚʥʠʪʝ ʪʨʘʥʩʘʢʮʠʩʢʠ ʧʦʜʘʪʦʮʠ. 

 ɼʠʤʝʥʟʠʦʥʘʣʥʘʪʘ ʩʪʨʫʢʪʫʨʘ ʥʘ ʧʦʜʘʪʦʮʠʪʝ ʜʘʚʘ ʤʦʞʥʦʩʪ ʟʘ ʥʠʚʥʘ 

ʚʠʟʫʝʣʠʟʘʮʠʿʘ ʠ ʦʚʦʟʤʦʞʫʚʘ ʩʣʠʢʦʚʠʪʦ ʩʣʝʜʝˁʝ ʥʘ ʜʝʣʦʚʥʠʪʝ ʧʦʿʘʚʠ. ɼʝʣʦʚʥʠʦʪ 

ʩʚʝʪ ʝ ʧʦʚʝ˃ʝʜʠʤʝʥʟʠʦʥʘʣʝʥ, ʧʘ ʢʦʨʠʩʪʝˁʝʪʦ ʥʘ ʧʦʚʝ˃ʝʜʠʤʝʥʟʠʦʥʘʣʥʠʪʝ ʘʣʘʪʢʠ 

ʛʦ ʦʣʝʩʥʫʚʘʘʪ ʧʨʠʢʘʞʫʚʘˁʝʪʦ ʥʘ ʧʦʜʘʪʦʮʠʪʝ ʥʘ ʢʨʘʿʥʠʪʝ ʢʦʨʠʩʥʠʮʠ. ʊʘʢʚʘʪʘ 

ʧʦʚʝ˃ʝʜʠʤʝʥʟʠʦʥʘʣʥʘ ʩʪʨʫʢʪʫʨʘ ʤʦʞʝ ʜʘ ʩʝ ʧʨʠʢʘʞʝ ʚʦ ʦʙʣʠʢ ʥʘ ʢʦʮʢʘ, ʢʘʜʝ ʰʪʦ 

ʧʦʩʪʦʿʘʪ ʪʨʠ ʦʩʥʦʚʥʠ ʜʠʤʝʥʟʠʠ, ʠ ʪʦʘ ʛʦʣʝʤʠʥʘ, ʚʨʝʤʝ ʠ ʩʮʝʥʘʨʠʦ, ʢʘʢʦ ʠ ʦʩʪʘʥʘʪʠ 

ʜʠʤʝʥʟʠʠ (ʥʘ ʧʨʠʤʝʨ, ʧʨʦʠʟʚʦʜʠ ʠ ʫʩʣʫʛʠ, ʧʨʦʝʢʪʠ, ʣʦʢʘʮʠʠ, ʦʨʛʘʥʠʟʘʮʠʩʢʘ 

ʩʪʨʫʢʪʫʨʘ, ʤʘʨʢʝʪʠʥʛ ʩʝʢʪʦʨʠ, ʢʫʧʫʚʘʯʠ, ʜʦʙʘʚʫʚʘʯʠ ʠ ʢʦʥʢʫʨʝʥʪʠ, ʬʫʥʢʮʠʠ ʠʪʥ). 
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ʉʣʠʢʘ 30. 3- D ʢʦʮʢʘ ʥʘ ʦʩʥʦʚʥʠʪʝ ʜʠʤʝʥʟʠʠ 

 

 ʅʘʿʯʝʩʪʦ, ʢʦʤʧʘʥʠʠʪʝ ʢʦʨʠʩʪʘʪ ʢʦʤʙʠʥʘʮʠʿʘ ʦʜ ʦʩʥʦʚʥʠʪʝ ʜʠʤʝʥʟʠʠ ʠ ʜʚʝ 

ʜʦ ʧʝʪ ʩʧʦʨʝʜʥʠ ʜʠʤʝʥʟʠʠ. ʆʩʥʦʚʥʠʪʝ ʜʠʤʘʥʟʠʠ ʬʦʨʤʠʨʘʘʪ ʝʜʥʘ 3 ï D, ʢʦʮʢʘ 

ʜʦʜʝʢʘ ʚʦ ʢʦʤʙʠʥʘʮʠʿʘ ʩʦ ʦʩʪʘʥʘʪʠʪʝ ʜʠʤʝʥʟʠʠ ʪʠʝ ʤʦʞʘʪ ʜʘ ʜʦʚʝʜʘʪ ʜʦ ʜʝʩʝʪʠʮʠ 

ʠʣʠ ʩʪʦʪʠʮʠ ʠʣʿʘʜʠ ʢʦʤʙʠʥʘʮʠʠ, ʢʘʢʦ ʰʪʦ ʝ ʧʨʠʢʘʞʘʥʦ ʥʘ ʩʣʠʢʘ 31. 

 

ʉʣʠʢʘ 31. ʂʦʤʙʠʥʘʮʠʿʘ ʥʘ ʧʦʚʝ˃ʝ ʜʠʤʝʥʟʠʠ 
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 ɺʦ 1993 ʛʦʜ E.F.Codd, ʧʨʦʥʘʦʺʘʯʦʪ ʥʘ ʨʝʣʘʮʠʦʥʠʪʝ ʙʘʟʠ ʥʘ ʧʦʜʘʪʦʮʠ, ʛʦ 

ʚʦʚʝʜʝ ʪʝʨʤʠʥʦʪ On line analytical processing. ʊʦʿ ʟʘʢʣʫʯʠʣ ʜʝʢʘ ʦʧʝʨʘʪʠʚʥʠʪʝ 

ʧʦʜʘʪʦʮʠ ʠ ʦʧʝʨʘʪʠʚʥʠʪʝ ʙʘʟʠ ʥʘ ʧʦʜʘʪʦʮʠ ʝʜʥʦʩʪʘʚʥʦ ʥʝ ʩʝ ʘʜʝʢʚʘʪʥʠ ʜʘ ʛʠ ʜʘʜʘʪ 

ʦʜʛʦʚʦʨʠʪʝ ʰʪʦ ʪʠʧʠʯʥʦ ʛʠ ʠʥʪʝʨʝʩʠʨʘʘʪ ʤʝʥʘ˅ʝʨʠʪʝ. ʊʨʛʥʫʚʘʿ˃ʠ ʦʜ ʦʚʦʿ ʟʘʢʣʫʯʦʢ 

Codd ʨʘʟʚʠʣ ʩʝʪ ʦʜ 12 ʧʨʘʚʠʣʘ ʟʘ ʨʘʟʚʦʿ ʠ ʢʦʨʠʩʪʝˁʝ ʥʘ ʧʦʚʝ˃ʝʜʠʤʝʥʟʠʦʥʘʣʥʠʪʝ 

ʙʘʟʠ ʥʘ ʧʦʜʘʪʦʮʠ ʟʘ ʜʘ ʧʦʤʦʛʥʘʪ ʚʦ ʜʦʥʝʩʫʚʘˁʝʪʦ ʦʜʣʫʢʠ ʚʦ ʦʨʛʘʥʠʟʘʮʠʿʘʪʘ. ʊʠʝ 12 

ʧʨʘʚʠʣʘ ʰʪʦ OLAP ʘʣʘʪʢʠʪʝ ʤʦʨʘʘʪ ʜʘ ʛʠ ʟʘʜʦʚʦʣʘʪ, ʩʝ75: 

 ʧʦʚʝ˃ʝʜʠʤʝʥʟʠʦʥʘʣʝʥ ʢʦʥʮʝʧʪʫʘʣʝʥ ʧʦʛʣʝʜ. ʇʦʨʘʜʠ ʩʚʦʿʘʪʘ 

ʠʥʪʫʠʪʠʚʥʦʩʪ ʠ ʝʜʥʦʩʪʘʚʥʦʩʪ, ʤʫʣʪʠʜʠʤʘʥʟʠʦʥʘʣʥʠʦʪ ʧʦʛʣʝʜ ʝ 

ʧʦʧʨʠʨʦʜʝʥ ʥʘʯʠʥ ʥʘ ʛʣʝʜʘˁʝ ʥʘ ʧʦʜʘʪʦʮʠʪʝ, ʧʘ OLAP ʘʣʘʪʢʠʪʝ ʪʨʝʙʘ ʜʘ 

ʿʘ ʟʘʜʦʚʦʣʘʪ ʦʚʘʘ ʧʦʪʨʝʙʘ 

 ʪʨʘʥʩʧʘʨʝʥʪʥʦʩʪ. ʆLAP ʤʦʨʘ ʜʘ ʝʛʟʠʩʪʠʨʘ ʢʘʢʦ ʘʨʭʠʪʝʢʪʫʨʘ ʦʜ ʦʪʚʦʨʝʥ 

ʪʠʧ ʰʪʦ ˃ʝ ʦʚʦʟʤʦʞʫʚʘ ʧʨʠʤʝʥʘ ʥʘ ʘʥʘʣʠʪʠʯʢʠ ʘʣʘʪʢʠ ʩʧʦʨʝʜ ʞʝʣʙʠʪʝ 

ʥʘ ʢʦʨʩʥʠʮʠʪʝ 

 ʜʦʩʪʘʧʥʦʩʪ. OLAP ʘʣʘʪʢʠʪʝ ʤʦʨʘʘʪ ʜʘ ʜʝʬʠʥʠʨʘʘʪ ʩʦʧʩʪʚʝʥʘ ʣʦʛʠʯʢʘ 

ʰʝʤʘ ʟʘ ʧʨʠʩʪʘʧ ʜʦ ʨʘʟʣʠʯʥʠʪʝ ʬʠʟʠʯʢʠ ʪʘʙʝʣʠ ʠ ʜʘ ʦʚʦʟʤʦʞʘʪ 

ʝʜʥʦʩʪʘʚʝʥ, ʢʦʭʝʨʝʥʪʝʥ ʠ ʢʦʥʟʠʩʪʝʥʪʝʥ ʫʚʠʜ ʚʦ ʧʦʜʘʪʦʮʠʪʝ 

 ʢʦʥʟʠʩʪʝʥʪʥʦ ʠʟʚʝʩʪʫʚʘˁʝ. ʀʟʚʝʩʪʫʚʘʯʢʠʪʝ ʧʝʨʬʦʨʤʘʥʩʠ ʥʝ ʩʤʝʘʪ ʜʘ 

ʠʤʘʘʪ ʜʝʛʨʘʜʠʨʘʯʢʦ ʚʣʠʿʘʥʠʝ ʘʢʦ ʩʝ ʟʛʦʣʝʤʠ ʙʨʦʿʦʪ ʥʘ ʜʠʤʝʥʟʠʠʪʝ ʠʣʠ 

ʢʦʣʠʯʠʥʘʪʘ ʧʦʜʘʪʦʮʠ  

 ʢʣʠʝʥʪ ï ʩʝʨʚʝʨ ʘʨʭʠʪʝʢʪʫʨʘ. ʂʦʤʧʦʥʝʥʪʠʪʝ ʰʪʦ ʩʝ ʟʘʜʦʣʞʝʥʠ ʟʘ 

ʠʟʣʝʟʦʪ ʪʨʝʙʘ ʜʘ ʙʠʜʘʪ ʜʦʚʦʣʥʦ ʠʥʪʝʣʝʛʝʥʪʠ, ʪʘʢʘ ʰʪʦ ʨʘʟʣʠʯʥʠʪʝ 

ʢʦʨʠʩʥʠʮʠ  ʜʘ ʜʦʙʠʚʘʘʪ ʦʜʛʦʚʦʨ ʥʘ ʩʚʦʠʪʝ ʧʨʘʰʘˁʘ, ʙʝʟ ʚʣʦʞʫʚʘˁʝ 

ʥʝʢʦʠ ʧʦʛʦʣʝʤʠ ʥʘʧʦʨʠ 

 ʦʧʰʪʘ ʜʠʤʝʥʟʠʦʥʘʣʥʦʩʪ. ʉʝʢʦʿʘ ʜʠʤʝʥʟʠʿʘ ʥʘ ʧʦʜʘʪʦʮʠʪʝ ʤʦʨʘ ʜʘ ʙʠʜʝ 

ʝʢʚʠʚʘʣʝʥʪʥʘ ʠ ʚʦ ʩʪʨʫʢʪʫʨʘʪʘ, ʠ ʚʦ ʦʧʝʨʘʪʠʚʥʠʪʝ ʩʧʦʩʦʙʥʦʩʪʠ. ʀʤʝʥʦ 

ʪʨʝʙʘ ʜʘ ʝʛʟʠʩʪʠʨʘ ʩʘʤʦ ʝʜʥʘ ʣʦʛʠʯʢʘ ʩʪʨʫʢʪʫʨʘ ʟʘ ʩʠʪʝ ʜʠʤʝʥʟʠʠ. ʂʦʿʘ 

                                                 
75 George M. Marakas, Modern data Warehouising, mining and visualisation, Upper Saddle River, New 

Jersey, 2003, str74 
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ʙʠʣʦ ʬʫʥʢʮʠʿʘ ʰʪʦ ʩʝ ʧʨʠʤʝʥʫʚʘ ʥʘ ʝʜʥʘ ʜʠʤʝʥʟʠʿʘ ʤʦʨʘ ʜʘ ʤʦʞʝ ʜʘ ʩʝ 

ʧʨʠʤʝʥʠ ʠ ʥʘ ʩʠʪʝ ʦʩʪʘʥʘʪʠ ʜʠʤʝʥʟʠʠ  

 ʜʠʥʘʤʠʯʢʦ ʨʘʢʫʚʘˁʝ ʩʦ ʤʘʪʨʠʯʥʠʪʝ ʧʦʜʘʪʦʮʠ. ʌʠʟʠʯʢʘʪʘ ʩʪʨʫʢʪʫʨʘ 

ʥʘ OLAP ʩʝʨʚʝʨʦʪ ʤʦʨʘ ʚʦ ʮʝʣʦʩʪ ʜʘ ʩʝ ʧʨʠʣʘʛʦʜʠ ʥʘ ʩʧʝʮʠʬʠʯʥʠʪʝ 

ʘʥʘʣʠʪʠʯʢʠ ʤʦʜʝʣʠ ʰʪʦ ʦʚʦʟʤʦʞʫʚʘʘʪ ʦʧʪʠʤʘʣʥʦ ʨʘʢʫʚʘˁʝ ʩʦ ʨʝʪʢʠʪʝ 

ʧʦʜʘʪʦʮʠ ʚʦ ʤʘʪʨʠʯʥʠʪʝ ʧʦʚʝ˃ʝʜʠʤʝʥʟʠʦʥʘʣʥʠ ʪʘʙʝʣʠ 

 ʧʦʚʝ˃ʝʢʦʨʠʩʥʠʯʢʘ ʧʦʜʜʨʰʢʘ. OLAP ʘʣʘʪʢʠʪʝ ʤʦʨʘʘʪ ʜʘ ʦʚʦʟʤʦʞʘʪ 

ʠʩʪʦʚʨʝʤʝʥʦ ʧʨʠʩʪʘʧ, ʠʥʪʝʛʨʠʪʝʪ ʠ ʩʠʛʫʨʥʦʩʪ ʥʘ ʢʦʨʠʩʥʠʮʠʪʝ, ʢʦʠ 

ʤʘʥʠʧʫʣʠʨʘʘʪ ʩʦ ʠʩʪʠ ʧʦʜʘʪʦʮʠ. 

 ʧʦʚʝ˃ʝʜʠʤʘʥʟʠʦʥʘʣʥʠ ʦʧʝʨʘʮʠʠ. ʂʘʿ ʧʦʚʝ˃ʝʜʠʤʘʥʟʠʦʥʘʣʥʠʪʝ ʘʥʘʣʠʟʠ 

ʩʠʪʝ ʜʠʤʝʥʟʠʠ ʩʝ ʪʨʝʪʠʨʘʘʪ ʥʘ ʠʩʪ ʥʘʯʠʥ. OLAP ʘʣʘʪʢʠʪʝ ʤʦʨʘʘʪ ʜʘ ʛʠ 

ʧʨʝʩʤʝʪʫʚʘʘʪ ʧʦʜʘʪʦʮʠʪʝ ʧʨʝʢʫ ʩʠʪʝ ʜʠʤʝʥʟʠʠ, ʙʝʟ ʜʘ ʙʘʨʘʘʪ ʦʜ 

ʢʦʨʠʩʥʠʢʦʪ ʜʝʬʠʥʠʨʘˁʝ ʥʘ ʦʧʨʝʜʝʣʝʥʘ ʦʧʝʨʘʮʠʿʘ ʟʘ ʧʦʥʠʩʢʠʪʝ 

ʭʠʝʨʘʨʭʠʩʢʠ ʥʠʚʦʘ ʥʘ ʧʦʜʘʪʦʮʠʪʝ 

 ʠʥʪʫʠʪʠʚʥʘ ʤʘʥʠʧʫʣʘʮʠʿʘ ʩʦ ʧʦʜʘʪʦʮʠʪʝ. ʄʘʥʠʧʫʣʘʮʠʿʘʪʘ ʤʦʨʘ ʜʘ 

ʙʠʜʝ ʝʜʥʦʩʪʘʚʥʘ ʠ ʜʘ ʦʚʦʟʤʦʞʫʚʘ ʧʨʠʩʪʘʧ ʜʠʨʝʢʪʥʦ, ʧʨʝʢʫ ʧʦʜʘʪʦʮʠʪʝ 

ʚʦ ʪʘʙʝʣʠʪʝ 

 ʬʣʝʢʩʠʙʠʣʥʦ ʠʟʚʝʩʪʫʚʘˁʝ. ʉʦ ʫʧʦʪʨʝʙʘʪʘ ʥʘ OLAP ʘʣʘʪʢʠʪʝ 

ʢʦʨʠʩʥʠʮʠʪʝ ʤʦʞʘʪ ʜʘ ʤʘʥʠʧʫʣʠʨʘʘʪ, ʘʥʘʣʠʟʠʨʘʘʪ, ʩʠʥʪʝʪʠʟʠʨʘʘʪ ʠ 

ʧʨʝʛʣʝʜʫʚʘʘʪ ʧʦʜʘʪʦʮʠ ʥʘ ʢʦʿ ʙʠʣʦ ʦʜ ʥʠʚ ʧʦʩʘʢʫʚʘʥ ʥʘʯʠʥ  

 ʥʝʦʛʨʘʥʠʯʝʥʠ ʜʠʤʝʥʟʠʠ ʠ ʘʛʨʝʛʘʮʠʿʘ. OLAP ʩʝʨʚʝʨʦʪ ʤʦʨʘ ʜʘ ʠʤʘ 

ʩʧʦʩʦʙʥʦʩʪ ʚʦʦʙʠʯʘʝʥʠʪʝ ʘʥʘʣʠʪʠʯʢʠ ʘʣʘʪʠ ʜʘ ʨʘʙʦʪʘʪ ʙʘʨʝʤ ʩʦ 

ʧʝʪʥʘʝʩʝʪ ʜʠʤʝʥʟʠʠ. ʉʝʢʦʿʘ ʦʜ ʪʠʝ ʛʝʥʝʨʠʯʢʠ ʜʠʤʝʥʟʠʠ ʤʦʨʘ ʜʘ 

ʜʦʟʚʦʣʫʚʘ ʥʝʦʛʨʘʥʠʯʝʥʘ ʘʛʨʝʛʘʮʠʿʘ ʠ ʩʫʤʠʨʘˁʝ, ʜʝʬʠʥʠʨʘʥʦ ʦʜ ʩʪʨʘʥʘ 

ʥʘ ʢʦʨʠʩʥʠʢʦʪ 

 OLAP ʪʝʭʥʦʣʦʛʠʠʪʝ ʩʪʘʥʫʚʘʘʪ ʩʝ ʧʦʧʦʧʫʣʘʨʝʥ ʢʦʤʧʣʝʤʝʥʪʘʨʝʥ ʩʝʛʤʝʥʪ ʥʘ 

ʠʥʬʦʨʤʘʮʠʩʢʠʪʝ ʩʠʩʪʝʤʠ, ʦʩʦʙʝʥʦ ʚʦ ʩʨʝʜʥʠʪʝ ʠ ʛʦʣʝʤʠʪʝ ʢʦʤʧʘʥʠʠ. ʉʦ ʥʠʚʥʘʪʘ 

ʧʨʠʤʝʥʘ ʩʝ ʚʦʚʝʜʫʚʘ ʨʝʜ ʠ ʢʦʥʟʠʩʪʝʥʪʥʦʩʪ ʚʦ ʧʦʩʪʘʧʢʠʪʝ ʥʘ ʢʦʤʧʣʝʢʩʥʘʪʘ ʘʥʘʣʠʟʘ 

ʠ ʠʟʚʝʩʪʫʚʘˁʝ ʥʘ ʥʠʚʦ ʥʘ ʧʦʝʜʠʥʝʯʥʠʪʝ ʜʝʣʦʚʠ ʠʣʠ ʥʘ ʮʝʣʠʦʪ ʜʝʣʦʚʝʥ ʩʠʩʪʝʤ, ʘ 

ʥʠʚʥʘʪʘ ʧʨʘʚʠʣʥʘ ʠʤʧʣʝʤʝʥʪʘʮʠʿʘ ʧʨʝʪʩʪʘʚʫʚʘ ʢʣʫʯ ʟʘ ʫʩʧʝʭʦʪ ʚʦ 

ʬʫʥʢʮʠʦʥʠʨʘˁʝʪʦ ʥʘ ʩʝʢʦʿ Data Warehouse. ʂʦʨʠʩʪʝˁʝʪʦ ʥʘ OLAP ʩʝ ʥʘʤʝʪʥʫʚʘ ʚʦ 
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ʩʣʫʯʘʿ ʥʘ ʜʝʣʦʚʥʠ ʧʨʦʤʝʥʠ ʚʦ ʢʦʤʧʘʥʠʿʘʪʘ, ʥʘ ʧʨʠʤʝʨ, ʧʨʠ ʨʝʠʥʞʝʥʝʨʠʥʛ ʥʘ 

ʜʝʣʦʚʥʠʪʝ ʧʨʦʮʝʩʠ, ʠʥʪʝʛʨʘʮʠʿʘ ʠʣʠ ʩʧʦʿʫʚʘˁʝ ʩʦ ʜʨʫʛʠ ʢʦʤʧʘʥʠʠ, ʧʨʦʤʝʥʘ ʥʘ 

ʨʘʢʦʚʦʜʩʪʚʦʪʦ, ʜʝʨʝʛʫʣʘʮʠʿʘ, ʟʘʤʝʥʘ ʥʘ ʧʦʩʪʦʿʥʠʦʪ ʠʥʬʦʨʤʘʮʠʩʢʠ ʩʠʩʪʝʤ ʠ ʜʨ.  

 OLAP ʩʝʨʚʝʨʠʪʝ ʥʘ ʘʧʣʠʢʘʮʠʠʪʝ ʥʘ ʩʢʣʘʜʠʰʪʘ ʥʘ ʧʦʜʘʪʦʮʠ ʠʤ ʜʘʚʘʘʪ 

ʤʦʞʥʦʩʪ ʟʘ ʠʟʚʝʩʪʫʚʘˁʝ, ʧʨʝʜʚʠʜʫʚʘˁʝ ʥʘ ʧʨʦʜʘʞʙʘʪʘ, ʘʥʘʣʠʟʘ ʥʘ ʧʨʦʠʟʚʦʜʦʪ ʠ 

ʥʝʛʦʚʘʪʘ ʧʨʦʬʠʪʘʙʠʣʥʦʩʪ, ʤʘʨʢʝʪʠʥʰʢʠ ʘʥʘʣʠʟʠ, ʰʪʦ-ʘʢʦ ʘʥʘʣʠʟʠ ʠ ʜʨ, ʦʜʥʦʩʥʦ 

ʘʧʣʠʢʘʮʠʠ ʰʪʦ ʙʘʨʘʘʪ ʠʩʪʦʨʠʩʢʠ ʠ ʠʟʚʝʜʝʥʠ (ʧʨʝʩʤʝʪʘʥʠ) ʧʦʜʘʪʦʮʠ. ʂʘʢʦ ʨʝʟʫʣʪʘʪ 

ʥʘ ʤʦʞʥʦʩʪʘ ʟʘ ʧʨʘʚʝˁʝ ʨʦʙʫʩʥʠ ʢʘʣʢʫʣʘʮʠʠ, OLAP ʩʝʨʚʝʨʠʪʝ ʛʠ ʪʨʘʥʩʬʦʨʤʠʨʘʘʪ 

ʠʩʪʦʨʠʩʢʠʪʝ ʧʦʜʘʪʦʮʠ ʚʦ ʢʦʨʠʩʥʠ ʠʟʚʝʜʝʥʠ ʠ ʧʨʝʜʠʢʘʪʠʚʥʠ ʠʥʬʦʨʤʘʮʠʠ. ʊʦʘ ʠ 

ʦʚʦʟʤʦʞʫʚʘ ʥʘ ʦʨʛʘʥʠʟʘʮʠʿʘʪʘ ʫʚʠʜ ʥʝ ʩʘʤʦ ʚʦ ʠʩʪʦʨʠʩʢʠʪʝ ʧʦʜʘʪʦʮʠ ʪʫʢʫ, ʰʪʦ ʝ 

ʫʰʪʝ ʧʦʚʘʞʥʦ, ʠ ʚʦ ʠʜʥʠʪʝ ʫʩʣʦʚʠ ʥʘ ʨʘʙʦʪʝˁʝ. ʀʤʝʥʦ, ʧʦʪʨʝʙʥʦ ʝ ʜʘ ʩʝ ʢʨʝʠʨʘʘʪ 

ʪʘʢʚʠ ʦʧʝʨʘʪʠʚʥʠ ʩʮʝʥʘʨʠʿʘ ʰʪʦ ˃ʝ ʢʦʨʠʩʪʘʪ ʠʩʪʦʨʠʩʢʠ ʧʦʜʘʪʦʮʠ ʠ ˃ʝ ʛʠ 

ʧʨʝʪʚʦʨʘʘʪ ʚʦ ʧʨʝʜʠʢʘʪʠʚʥʠ ʠʥʬʦʨʤʘʮʠʠ ʢʦʠ ʰʪʦ ʚʦ ʠʜʥʠʥʘ, ʟʥʘʯʘʿʥʦ ˃ʝ ʚʣʠʿʘʘʪ 

ʚʨʟ ʨʘʙʦʪʝˁʝʪʦ ʥʘ ʢʦʤʧʘʥʠʿʘʪʘ. ʂʦʤʙʠʥʠʨʘʥʘʪa ʘʥʘʣʠʟʘ ʥʘ ʠʩʪʦʨʠʩʢʠʪʝ ʧʦʜʘʪʦʮʠ 

ʩʦ ʧʨʦʝʢʮʠʠʪʝ ʟʘ ʠʜʥʦʪʦ ʨʘʙʦʪʝˁʝ ʝ ʢʨʠʪʠʯʝʥ ʬʘʢʪʦʨ ʟʘ ʫʩʧʝʭ ʥʘ ʩʦʚʨʝʤʝʥʠʪʝ 

ʜʝʣʦʚʥʠ ʩʠʩʪʝʤʠ. 

 ʂʘʢʦ ʙʘʨʘˁʘ ʰʪʦ ʩʝ ʧʦʩʪʘʚʫʚʘʘʪ ʥʘʜ ʘʣʘʪʢʠʪʝ ʟʘ ʘʥʘʣʠʪʠʯʢʘ ʦʙʨʘʙʦʪʢʘ ʥʘ 

ʧʦʜʘʪʦʮʠʪʝ ʤʦʞʘʪ ʜʘ ʩʝ ʥʘʚʝʜʘʪ76: 

 ʩʧʦʩʦʙʥʦʩʪʘ ʟʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʛʦʣʝʤ ʦʙʝʤ ʧʦʜʘʪʦʮʠ ʠ ʟʘ ʛʦʣʝʤ ʙʨʦʿ 

ʢʦʨʠʩʥʠʮʠ; 

 ʢʦʥʟʠʩʪʝʥʪʥʠʪʝ ʠ ʙʨʟʠ ʦʜʛʦʚʦʨʠ ʥʘ ʧʨʘʰʘʣʥʠʮʠʪʝ ʟʘ ʠʪʝʨʘʪʠʚʥʘ ʘʥʘʣʠʟʘ 

 ʠʥʪʝʛʨʠʨʘʥʠ ʤʝʪʘʧʦʜʘʪʦʮʠ ʰʪʦ ˃ʝ ʛʦ ʧʦʚʨʟʫʚʘʘʪ OLAP ʩʝʨʚʝʨʦʪ ʩʦ 

ʩʢʣʘʜʠʰʪʝʪʦ ʥʘ ʧʦʜʘʪʦʮʠ; 

 ʩʧʦʩʦʙʥʦʩʪʘ ʟʘ ʘʚʪʦʤʘʪʩʢʦ ʩʠʤʥʫʚʘˁʝ ʦʜ ʩʫʤʠʨʘʥʠʪʝ ʧʦʜʘʪʦʮʠ ʥʘ 

ʜʝʪʘʣʥʠ ʧʨʝʛʣʝʜʠ ʩʝ ʜʦ ʜʝʪʘʣʥʠ ʧʦʜʘʪʦʮʠ ʚʦ ʩʢʣʘʜʠʰʪʝʪʦ; 

 ʢʘʣʢʫʣʘʮʠʩʢʠ ʤʦʪʦʨ, ʰʪʦ ʚʢʣʫʯʫʚʘ ʨʦʙʫʩʥʠ ʤʘʪʝʤʘʪʠʯʢʠ ʬʫʥʢʮʠʠ ʟʘ 

ʧʨʝʩʤʝʪʫʚʘˁʝ ʥʘ ʠʟʚʝʜʝʥʠ ʧʦʜʘʪʦʮʠ (ʘʛʨʝʛʘʮʠʿʘ, ʤʘʪʨʠʯʥʠ ʧʨʝʩʤʝʪʢʠ, 

ʧʦʚʝ˃ʝʜʠʤʝʥʟʠʦʥʘʣʥʠ ʠ ʧʨʦʮʝʜʫʨʘʣʥʠ ʧʨʝʩʤʝʪʢʠ); 

 ʠʥʪʝʛʨʘʮʠʿʘʪʘ ʥʘ ʠʩʪʦʨʠʩʢʠ, ʧʨʦʝʢʪʠʨʘʥʠ ʠ ʧʨʝʩʤʝʪʘʥʠ ʠʥʬʦʨʤʘʮʠʠ 

                                                 
76 Hammer J.,Advances in  online analytical processingò, Data and Knowledge Engineering, Elsevier 2003 
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 ʩʧʦʩʦʙʥʦʩʪʘ ʟʘ ʙʨʟʦ ʨʘʟʚʠʚʘˁʝ, ʧʨʠʣʘʛʦʜʫʚʘˁʝ ʠ ʝʢʦʥʦʤʩʢʘ 

ʠʩʧʣʘʪʣʠʚʦʩʪ; 

 ʨʦʙʫʩʪʝʥ ʩʠʛʫʨʥʦʩʪʝʥ ʩʠʩʪʝʤ ʰʪʦ ˃ʝ ʛʦ ʢʦʥʪʨʦʣʠʨʘ ʧʨʠʩʪʘʧʦʪ ʜʦ 

ʧʦʜʘʪʦʮʠʪʝ ʠ ʢʦʨʠʩʥʠʯʢʦʪʦ ʫʧʨʘʚʫʚʘˁʝ; 

 ʩʧʦʩʦʙʥʦʩʪ ʟʘ ʰʠʨʦʢ ʦʧʬʘʪ ʥʘ ʨʘʟʣʠʯʥʠʪʝ ʠʟʚʝʰʪʘʠ ʠ ʘʥʘʣʠʪʠʯʢʠ ʘʣʘʪʢʠ 

ʰʪʦ ʦʚʦʟʤʦʞʫʚʘʘʪ ʢʦʤʫʥʠʢʘʮʠʿʘ ʩʦ ʨʘʟʣʠʯʥʠ ʢʦʨʠʩʥʠʮʠ;  

 ʊʨʘʥʩʘʢʮʠʩʢʠʪʝ ʠʥʬʦʨʤʘʮʠʩʢʠ ʩʠʩʪʝʤʠ, ʩʢʣʘʜʠʰʪʘʪʘʪa ʥʘ ʧʦʜʘʪʦʮʠ ʠ 

OLAP ʘʧʣʠʢʘʮʠʠʪʝ ʩʝ ʨʘʟʣʠʢʫʚʘʪ ʩʧʦʨʝʜ ʤʥʦʛʫ  ʥʠʚʥʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʰʪʦ ʩʝ 

ʧʨʠʢʘʞʘʥʠ ʚʦ ʪʘʙʝʣʘ 2. 

 

 

 ʊʨʘʥʩʘʢʮʠʩʢʠ 

ʠʥʬʦʨʤʘʮʠʩʢʠ ʩʠʪʝʤʠ 

ʉʢʣʘʜʠʰʪʝ ʥʘ 

ʧʦʜʘʪʦʮʠ  

(Data Warehouse) 

 

OLAP ʘʧʣʠʢʘʮʠʠ 

 

 

ʎʝʣ 

ʇʦʜʜʨʰʢʘ ʥʘ 

ʪʨʘʥʘʩʘʢʮʠʠʪʝ ʚʦ 

ʜʝʣʦʚʥʠʦʪ ʧʨʦʮʝʩ 

ɼʦʙʠʚʘˁʝ ʥʘ 

ʠʥʬʦʨʤʘʮʠʠ (ʩʫʤʘʨʥʠ 

ʠʟʚʝʰʪʘʠ) ʟʘ ʧʦʜʜʨʰʢʘ 

ʥʘ ʦʜʣʫʯʫʚʘˁʝʨʪʦ 

ɼʦʙʠʚʘˁʝ ʥʘ ʠʥʬʦʨʤʘʮʠʠ 

(ʘʥʘʣʠʟʠ) ʟʘ ʧʦʜʜʨʰʢʘ ʥʘ 

ʦʜʣʫʯʫʚʘˁʝʨʪʦ 

ʇʦʜʨʘʯʿʝ ʥʘ 

ʠʥʪʝʨʘʢʮʠʿʘ ʩʦ 

ʢʦʨʝʠʩʥʮʠʪʝ 

 

ʊʨʘʥʩʘʢʮʠʿʘ 

 

ʎʝʣʘ ʙʘʟʘ ʥʘ ʧʦʜʘʪʦʮʠ 

 

ʎʝʣʘ ʙʘʟʘ ʥʘ ʧʦʜʘʪʦʮʠ 

 

ʂʦʨʠʩʥʠʮʠ 

ʉʣʫʞʙʝʥʠʮʠ ʠ ʧʦʥʠʩʢʠ 

ʥʠʚʦʘ ʥʘ ʤʝʥʘ˅ʝʨʠ 

 

ʄʝʥʘ˅ʝʨʠ 

 

ɸʥʘʣʠʪʠʯʘʨʠ ʠ ʤʝʥʘ˅ʝʨʠ 

 

 

 

ʊʠʧ ʥʘ 

ʠʟʚʝʰʪʘʠ 

ʆʩʥʦʚʥʠ, ʝʜʥʦʩʪʘʚʝʥ 

ʧʨʠʢʘʟ ʥʘ ʤʦʤʝʥʪʘʣʥʪʘ 

ʩʦʩʦʪʿʙʘ, ʩʧʦʨʝʜ 

ʦʛʨʘʥʠʯʝʥʠʪʝ 

ʢʦʨʠʩʥʠʯʢʠ ʙʘʨʘˁʘ 

ɽʜʥʦʩʪʘʚʥʠ ʠʟʚʝʰʪʘʠ 

ʧʦʪʧʦʤʦʛʥʘʪʠ ʦʜ ʧʨʝʜ-

ʧʣʘʥʠʨʘʯʢʠʪʝ 

ʧʨʦʮʝʜʫʨʠ ʥʘ ʦʩʥʦʚʘ ʥʘ 

ʤʘʣʠʦʪ ʙʨʦʿ 

ʢʦʨʠʩʥʠʯʢʠ ʙʘʨʘˁʘ 

ʀʪʝʨʘʪʠʚʥʠ, 

ʢʦʤʧʘʨʘʪʠʚʥʠ ʘʥʘʣʠʪʠʯʢʠ 

ʦʙʨʘʙʦʪʢʠ, ad-hoc 

ʥʘʚʠʛʘʮʠʿʘ ʠ ʠʩʧʠʪʫʚʘˁʝ 

ʧʨʝʢʫ ʩʧʫʰʪʘˁʝ ʧʦ 

ʭʠʝʨʘʨʭʠʩʢʦʪʦ ʥʠʚʦ ʥʘ 

ʜʠʤʝʥʟʠʠʪʝ 

 

ʌʦʨʤʘ ʥʘ 

ʠʟʚʝʰʪʘʠ 

 

ʌʠʢʩʥʠ, 

ʧʨʝʜʝʬʠʥʠʨʘʥʠ ʬʦʨʤʠ 

ʌʦʨʤʘ ʥʘ ʠʟʚʝʰʪʘʠ 

ʫʧʨʘʚʫʚʘʥʘ ʦʜ 

ʢʦʨʠʩʥʠʢʦʪ 

 

ʌʦʨʤʘ ʥʘ ʠʟʚʝʰʪʘʠ 

ʫʧʨʘʚʫʚʘʥʘ ʦʜ ʢʦʨʠʩʥʠʢʦʪ 

 

ʇʨʠʦʨʠʪʝʠʪ  

ʇʝʨʬʦʨʤʘʥʩʠ ʠ 

ʨʘʩʧʦʣʦʞʣʠʚʦʩʪ 

  

ʇʝʨʬʦʨʤʘʥʩʠ  

ʌʣʝʢʩʠʙʠʣʥʦʩʪ ʠ 

ʢʦʨʠʩʥʠʯʢʘ ʘʚʪʦʥʦʤʠʿʘ 

ʇʨʠʩʪʘʧ     

ʇʨʠʩʪʘʧ ʢʦʥ 

ʙʘʟʘʪʘ 

ʇʨʝʜʝʬʠʥʠʨʘʥ 

ʚʦʛʣʘʚʥʦʤ ʩʪʘʪʠʯʢʠ 

ʇʨʝʜʝʬʠʥʠʨʘʥ ʠ 

ʜʠʥʘʤʠʯʢʠ 

 

ɼʠʥʘʤʠʯʢʠ  

 

ʌʨʝʢʚʝʥʮʠʿʘ ʥʘ 

ʘʞʫʨʠʨʘˁʝ 

ɸʞʫʨʠʨʘˁʝ ʥʘ 

ʧʦʜʘʪʧʦʮʠ ʚʦ ʨʝʘʣʥʦ 

ʚʨʝʤʝ 

ʇʝʨʠʦʜʠʯʥʦ ʘʞʫʨʠʨʘˁʝ 

ʩʦ ʚʦʚʝʜʫʚʘˁʝ ʥʘ ʥʦʚʠ 

ʧʦʜʘʪʦʮʠ  

 

Ad - hoc 

ʊʠʧ ʥʘ ʧʨʠʩʪʘʧ ʏʠʪʘˁʝ- ɺʥʝʩʫʚʘˁʝ ʉʘʤʦ ʯʠʪʘˁʝ ʏʠʪʘˁʝ- ɺʥʝʩʫʚʘˁʝ 

 

ʇʨʠʩʪʘʧ ʜʦ 

ʧʦʜʘʪʦʮʠʪʝ  

 

ʇʨʠʩʪʘʧ ʜʦ ʧʦʝʜʠʥʝʯʝʥ 

ʩʣʦʛ  

ʇʨʠʩʪʘʧ ʜʦ, 

ʧʦʝʜʠʥʝʯʝʥ ʩʣʦʛ ʠʣʠ 

ʛʨʫʧʘ ʥʘ ʩʣʦʛʦʚʠ 

 

ʇʨʠʩʪʘʧ ʥʘ ʛʨʫʧʘ ʥʘ 

ʩʣʦʛʦʚʠ 
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ʇʦʜʘʪʦʮʠ     

ʂʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʥʘ ʧʦʜʘʪʦʮʠʪʝ 

 

ʊʨʘʥʩʘʢʮʠʩʢʠ ʧʦʜʘʪʦʮʠ  

ʀʩʪʦʨʠʩʢʠ ʠ 

ʜʝʪʘʣʠʟʠʨʘʥʠ ʧʦʜʘʪʦʮʠ 

 

ɸʥʘʣʠʪʠʯʢʠ ʧʦʜʘʪʦʮʠ 

ʉʪʝʧʝʥ ʥʘ 

ʜʝʪʘʣʥʦʩʪ ʥʘ 

ʧʦʜʘʪʦʮʠʪʝ 

 

ʊʨʘʥʩʘʢʮʠʩʢʠ ʜʝʪʘʣʠ 

 

ʇʨʝʯʠʩʪʝʥʠ ʠ ʩʫʤʠʨʘʥʠ 

ʧʦʜʘʪʦʮʠ 

 

ʉʫʤʠʨʘʥʠ, ʘʛʨʝʛʠʨʘʥʠ ʠ 

ʧʨʝʩʤʝʪʘʥʠ ʧʦʜʘʪʦʮʠ 

ʉʪʨʫʢʪʫʨʘ ʥʘ 

ʧʦʜʘʪʦʮʠʪʝ 

 

ʅʦʨʤʘʣʠʟʠʨʘʥʘ  

ʅʦʨʤʘʣʠʟʠʨʘʥʘ ʠ 

ʜʝʥʦʨʤʘʣʠʟʠʨʘʥʘ 

ɼʠʤʝʥʟʠʦʥʘʣʥʘ, 

ʭʠʝʨʘʨʭʠʩʢʘ 

ʂʦʣʠʯʠʥʘ ʥʘ 

ʧʦʜʘʪʦʮʠ 

 

ɻʠʛʘʙʘʿʪʠ  

 

 ɻʠʛʘʙʘʿʪʠ / ʊʝʨʘʙʘʿʪʠ 

 

ɻʠʛʘʙʘʿʪʠ  

ʀʤʧʣʝʤʝʥʪʘʮʠʿʘ     

ɺʨʝʤʝ ʧʦʪʨʝʙʥʦ 

ʟʘ ʨʘʟʚʦʿ ʥʘ 

ʧʨʦʝʢʪʦʪ 

 

ɼʦʣʛʦ ʚʨʝʤʝ ï ʧʦʚʝ˃ʝ 

ʤʝʩʝʮʠ ʠʣʠ ʛʦʜʠʥʠ 

 

ɼʦʣʛʦ ʚʨʝʤʝ ï ʧʦʚʝ˃ʝ 

ʤʝʩʝʮʠ ʠʣʠ ʛʦʜʠʥʠ 

 

ʂʨʘʪʢʦ ʚʨʝʤʝ ʜʝʥʦʚʠ / 

ʥʝʜʝʣʠ 

ʇʦʪʨʝʙʘ ʟʘ 

ʧʨʦʤʝʥʘ ʥʘ 

ʩʠʩʪʝʤʦʪ 

 

ʈʝʪʢʘ  

 

ʉʨʝʜʥʘ  

 

ʏʝʩʪʘ  

ɻʦʣʝʤʠʥʘ ʥʘ 

ʠʥʚʝʩʪʠʮʠʿʘʪʘ 

ʉʨʝʜʥʠ ʜʦ ʚʠʩʦʢʠ 

ʪʨʦʰʦʮʠ 

ʉʨʝʜʥʠ ʜʦ ʝʢʩʪʨʘʤʥʦ 

ʚʠʩʢʦʠ ʪʨʦʰʦʮʠ 

ʄʠʥʠʤʘʣʥʠ ʜʦ ʩʨʝʜʥʠ 

ʪʨʦʰʦʮʠ 

 

ʊʘʙʝʣʘ 2. ʈʘʟʣʠʢʘ ʤʝʺʫ OLTP, Data Warehouse ʠ OLAP 

 

 ʊʠʧʠʯʥʘ ʧʨʠʤʝʥʘ ʥʘ OLAP ʘʧʣʠʢʘʮʠʠʪʝ ʤʦʞʝ ʜʘ ʩʝ ʥʘʿʜʝ ʢʘʿ: 

 ʘʥʘʣʠʟʘʪʘ ʥʘ ʧʨʦʜʘʞʙʘʪʘ ʠ ʧʘʟʘʨʠʪʝ, 

 ʛʝʥʝʨʠʨʘˁʝʪʦ ʬʠʥʘʥʩʠʩʢʠ ʠʟʚʝʰʪʘʠ,  

 ʛʝʥʝʨʠʨʘˁʝʪʦ ʠʟʚʝʰʪʘʠ ʟʘ ʪʝʢʦʚʥʦʪʦ ʨʘʙʦʪʝˁʝ, 

 ʙʠʣʘʥʩʠʨʘˁʝʪʦ  

 ʧʣʘʥʠʨʘˁʝʪʦ ʠ ʙʫ˅ʝʪʘʨʝˁʝʪʦ 

 ʛʝʥʝʨʠʨʘˁʝʪʦ ʢʦʥʪʨʦʣʠʥʛ ʠʟʚʝʰʪʘʠ  

 ʘʥʘʣʠʟʘʪʘ ʥʘ ʧʨʦʬʠʪʘʙʠʣʥʦʩʪʘ ʩʧʦʨʝʜ ʧʨʦʠʟʚʦʜʠ, ʢʫʧʫʚʘʯʠ, ʧʘʟʘʨʠ, 

ʨʝʛʠʦʥʠ, ʧʦʛʦʥʠ, ʨʝʣʘʮʠʠ ʠʣʠ ʩʝʢʪʦʨʠ, 

 ʘʥʘʣʠʟʘʪʘ ʥʘ ʢʚʘʣʠʪʝʪʦʪ. 

 ɹʘʨʘˁʝʪʦ ʟʘ ʙʨʟʦ ʠ ʝʬʠʢʘʩʥʦ ʨʘʢʫʚʘˁʝ ʠ ʘʞʫʨʠʨʘˁʝ ʥʘ ʛʦʣʝʤʠʪʝ ʢʦʣʠʯʠʥʠ 

ʨʝʪʢʠ ʧʦʜʘʪʦʮʠ ʚʦʜʠ ʜʦ ʧʦʚʝ˃ʝ ʘʣʪʝʨʥʘʪʠʚʠ ʥʘ OLAP. ʇʦʩʪʦʿʘʪ ʥʝʢʦʣʢʫ ʦʧʮʠʠ ʢʘʜʝ 

ʰʪʦ ʧʦʜʘʪʦʮʠʪʝ ʤʦʞʘʪ ʜʘ ʩʝ ʯʫʚʘʘʪ, ʠ ʪʦʘ : 

 ʨʝʣʘʮʠʩʢʠ ʙʘʟʠ ʥʘ ʧʦʜʘʪʦʮʠ, ʘʢʦ ʩʝ ʨʘʙʦʪʠ ʟʘ ʤʥʦʛʫ ʛʦʣʝʤʘ ʙʘʟʘ ʥʘ 

ʧʦʜʘʪʦʮʠ, 

 ʧʦʜʝʣʙʘ ʥʘ ʧʦʚʝ˃ʝʜʠʤʝʥʟʠʦʥʘʣʥʠʪʝ ʙʘʟʠ ʥʘ ʧʦʜʘʪʦʮʠ ʥʘ ʘʧʣʠʢʘʮʠʩʢʠʪʝ 

ʢʦʨʠʩʥʠʮʠ, ʦʩʦʙʝʥʦ ʟʘ ʩʨʝʜʥʠ ʦʧʪʠʤʠʟʠʨʘʥʠ ʙʘʟʠ ʥʘ ʧʦʜʘʪʦʮʠ, 
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 ʢʦʨʠʩʥʠʯʢʘ ʧʣʘʪʬʦʨʤʘ ʚʦ ʢʦʿ ʙʠʣʦ ʬʦʨʤʘʪ, ʟʘ ʤʘʣʠ ʙʘʟʠ ʰʪʦ ʝ 

ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʦ ʤʥʦʛʫ ʙʨʟ ʧʨʠʩʪʘʧ ʜʦ ʧʦʜʘʪʦʮʠʪʝ 

 ɸʢʪʠʚʥʠʪʝ ʧʦʚʝ˃ʝʜʠʤʝʥʟʠʦʥʘʣʥʠ ʧʦʜʘʪʦʮʠ ʤʦʞʘʪ ʜʘ ʩʝ ʘʞʫʨʠʨʘʘʪ 

(ʧʦʪʭʨʘʥʫʚʘʘʪ) ʚʦ : 

 ʨʘʙʦʪʥʘʪʘ ʤʝʤʦʨʠʿʘ. ʰʪʦ ʠʤʘ ʤʥʦʛʫ ʙʨʟ, ʧʨʠʣʘʛʦʜʣʠʚ ʧʨʠʩʪʘʧ ʠ 

ʨʝʣʘʪʠʚʥʦ ʦʛʨʘʥʠʯʝʥ ʢʘʧʘʮʠʪʝʪ, 

 ʩʦʧʩʪʚʝʥ ʜʘʪʦʪʝʯʝʥ / ʪʘʙʣʠʯʝʥ ʩʠʩʪʝʤ, ʰʪʦ ʝ ʩʨʝʜʥʦ ʙʨʟ, ʧʨʠʣʘʛʦʜʣʠʚ, 

ʝʬʠʢʘʩʝʥ ʧʨʠʩʪʘʧ, ʪ.ʝ. ʩʦ ʩʨʝʜʥʦ ʥʠʚʦ ʥʘ ʢʘʧʘʮʠʪʝʪ, 

 ʨʝʣʘʮʠʩʢʘʪʘ ʙʘʟʘ ʥʘ ʧʦʜʘʪʦʮʠ, ʰʪʦ ʝ ʙʘʚʝʥ ʥʝʝʬʠʢʘʩʝʥ ʧʨʠʩʪʘʧ, ʠ ʙʘʨʘ 

ʩʣʦʞʝʥ ʜʠʟʘʿʥ ʠ ʧʨʠʣʘʛʦʜʫʚʘˁʝ, ʥʦ ʩʦ ʛʦʣʝʤ ʢʘʧʘʮʠʪʝʪ, 

 ɺʨʟ ʦʩʥʦʚʘ ʥʘ ʦʚʘ, OLAP ʘʣʘʪʢʠʪʝ ʤʦʞʘʪ ʜʘ ʩʝ ʧʦʜʝʣʘʪ ʚʦ ʥʝʢʦʣʢʫ ʦʩʥʦʚʥʠ 

ʛʨʫʧʠ, ʦʜʥʦʩʥʦ77: 

 ʤʫʣʪʠʜʠʤʝʥʟʠʦʥʘʣʝʥ OLAP ï MOLAP, 

 ʨʝʣʘʮʠʩʢʠ OLAP ï ROLAP, 

 ʜʝʩʢʪʦʧ OLAP ï DOLAP, 

 ʭʠʙʨʠʜʝʥ OLAP ï HOLAP. 

 

                                                 
77 www.cs.columbia.edu 
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ʉʣʠʢʘ 32. ʂʦʤʙʠʥʘʮʠʿʘ ʥʘ OLAP ʘʣʪʝʨʥʘʪʠʚʠʪʝ ʚʦ ʟʘʚʠʩʥʦʩʪ ʦʜ ʦʙʨʘʙʦʪʢʘʪʘ ʠ 

ʘʞʫʨʠʨʘˁʝʪʦ ʥʘ ʧʦʜʘʪʦʮʠʪʝ 

 

 ʈʝʣʘʮʠʩʢʠʦʪ OLAP  ʩʝ ʨʘʢʦʚʦʜʠ ʦʜ ʢʦʥʮʝʧʪʦʪ ʜʝʢʘ ʧʦʜʘʪʦʮʠʪʝ ʪʨʝʙʘ ʜʘ 

ʙʠʜʘʪ ʩʤʝʩʪʝʥʠ ʚʦ ʨʝʣʘʮʠʩʢʠ ʙʘʟʠ ʰʪʦ ʛʠ ʢʘʨʘʢʪʝʨʠʟʠʨʘ ʿʘʩʥʘ ʠ ʢʦʥʟʠʩʪʝʥʪʥʘ 

ʩʪʨʫʢʪʫʨʘ, ʧʦʜʦʙʨʦ ʨʝʰʘʚʘˁʝ ʥʘ ʤʝʤʦʨʠʩʢʠʦʪ ʧʨʦʩʪʦʨ ʟʘ ʘʞʫʨʠʨʘˁʝ ʥʘ 

ʧʦʜʘʪʦʮʠʪʝ, ʧʦʛʦʣʝʤʘ ʦʪʚʦʨʝʥʦʩʪ ʢʦʥ ʩʪʘʥʜʘʨʜʥʠʪʝ ʨʝʣʘʮʠʩʢʠ ʪʨʘʥʩʘʢʮʠʩʢʠ ʙʘʟʠ ʠ 

ʜʦʩʪʘʧʥʦʩʪ ʜʦ ʘʧʣʠʢʘʮʠʠʪʝ ʩʦ ʢʦʠ ʰʪʦ ʩʝ ʩʣʫʞʘʪ ʢʨʘʿʥʠʪʝ ʢʦʨʠʩʥʠʮʠ. 

ʇʨʠʢʘʞʫʚʘˁʝʪʦ ʥʘ ʧʦʜʘʪʦʮʠʪʝ ʥʘ ʢʨʘʿʥʠʪʝ ʢʦʨʠʩʥʠʮʠ ʪʨʝʙʘ ʜʘ ʙʠʜʝ ʚʦ 

ʧʦʚʝ˃ʝʜʠʤʝʥʟʠʦʥʘʣʥʘ ʬʦʨʤʘ. ɺʨʟ ʦʩʥʦʚʘ ʥʘ ʦʚʦʿ ʢʦʥʮʝʧʪ ʧʦʜʦʮʥʘ ʩʝ ʨʘʟʚʠ 

ʜʠʤʝʥʟʠʦʥʘʣʥʦʪʦ ʤʦʜʝʣʠʨʘˁʝ. ʊʦʿ ʝ ʥʘʤʝʥʝʪ ʟʘ ʨʘʢʫʚʘˁʝ ʩʦ ʛʦʣʝʤʠ ʙʘʟʠ ʥʘ 

ʧʦʜʘʪʦʮʠ (ʥʘʜ 100GB) ʩʦ ʤʥʦʛʫ ʛʦʣʝʤʠ ʜʠʤʝʥʟʠʠ (ʧʦʚʝ˃ʝ ʦʜ 500.000 ʯʣʝʥʦʚʠ) ʠ 

ʩʣʦʞʝʥ ʠʟʙʦʨ ʥʘ ʘʪʨʠʙʫʪʠ. ʂʘʢʦ ʠ ʢʘʿ ʧʦʚʝ˃ʝʜʠʤʘʥʟʠʦʥʘʣʥʠʦʪ ʢʦʥʮʝʧʪ, ʠ ʦʚʜʝ ʩʝ 

ʙʘʨʘ ʧʦʩʝʙʥʘ ʝʜʠʥʠʮʘ ʟʘ ʘʥʘʣʠʪʠʯʢʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʧʦʜʘʪʦʮʠʪʝ, ʥʦ ʠʩʪʦ ʪʘʢʘ ʝ 

ʧʦʪʨʝʙʥʦ ʜʘ ʧʦʩʪʦʠ ʠ ʘʜʤʠʥʠʩʪʨʘʪʦʨ ʥʘ ʨʝʣʘʮʠʩʢʘʪʘ ʙʘʟʘ ʥʘ ʧʦʜʘʪʦʮʠ, ʰʪʦ ˃ʝ ʚʦʜʠ 

ʜʦ ʠʥʪʝʨʘʢʪʠʚʥʘʪʘ ʪʨʦʩʣʦʿʥʘ ʘʨʭʠʪʝʢʪʫʨʘ. ʆʚʦʿ ʢʦʥʮʝʧʪ ʛʦ ʢʘʨʘʢʪʝʨʠʟʠʨʘʘʪ 
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ʈʝʣʘʮʠʦʥʘ ɹʇ ʇʦʚʝ˃ʝʜʠʤʝʥʟʠ

ʦʥʘʣʥʘ ɹʇ 
ʂʦʨʠʩʥʠʯʢʠ 

ʜʘʪʦʪʝʢʠ 

ɸɾʋʈʋʈɸɳɽ (ʇʆʊʍʈɸʅʋɺɸɳɽ) ʅɸ 

ʇʆɼɸʊʆʎʀʊɽ 
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ʦʩʦʙʝʥʦ ʣʦʰʠ ʧʝʨʬʦʨʤʘʥʩʠ, ʥʝʘʜʝʢʚʘʪʥʘ ʘʥʘʣʠʪʠʯʢʘ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪ, ʚʠʩʦʢʠ 

ʪʨʦʰʦʮʠ ʟʘ ʠʤʧʣʝʤʝʥʪʘʮʠʿʘ ʠ ʨʝʪʢʦ ʢʦʛʘ ʝ ʜʦʙʘʨ ʠʟʙʦʨ. 

 ʄʠʣʪʠʜʠʤʝʥʟʠʦʥʘʣʥʠʦʪ OLAP  ʩʝ ʟʘʩʥʦʚʘ ʥʘ ʠʜʝʿʘʪʘ ʜʝʢʘ 

ʧʦʚʝ˃ʝʜʠʤʝʥʟʠʦʥʘʣʥʠʦʪ ʫʚʠʜ ʚʦ ʧʦʜʘʪʦʮʠʪʝ ʝ ʧʦʢʦʥʟʠʩʪʝʥʪʝʥ, ʰʪʦ ʠʤʘ ʩʚʦʿ ʦʜʨʘʟ 

ʥʘ ʜʝʣʦʚʥʘʪʘ ʣʦʛʠʢʘ, ʧʘ ʟʘʨʘʜʠ ʪʦʘ ʝ ʧʦʨʝʣʝʚʘʥʪʝʥ ʟʘ ʧʨʘʢʪʠʯʥʦ ʜʦʥʝʩʫʚʘˁʝ ʦʜʣʫʢʠ 

ʚʦ ʦʜʥʦʩ ʥʘ ʪʘʙʝʣʘʨʥʦ ʦʨʠʝʥʪʠʨʘʥʠʪʝ ʧʦʛʣʝʜʠ ʚʦ ʩʪʘʥʜʘʨʜʥʠʪʝ ʨʝʘʣʘʮʠʩʢʠ ʩʠʩʪʝʤʠ 

ʠ ʩʠʩʪʝʤʠʪʝ ʟʘʩʥʦʚʘʥʠ ʥʘ ʜʘʪʦʪʝʢʠ. ʇʦʚʝ˃ʝʜʠʤʝʥʟʠʦʥʘʣʥʠʦʪ ʧʦʛʣʝʜ ʥʘ ʢʦʮʢʘʪʘ 

ʠ/ʠʣʠ ʭʠʧʝʨʢʦʮʢʘʪʘ ʛʠ ʩʝʛʤʝʥʪʠʨʘ ʧʦʜʘʪʦʮʠʪʝ ʚʦ ˃ʝʣʠʠ ʰʪʦ ʩʝ ʩʤʝʩʪʝʥʠ ʚʦ 

ʜʝʩʢʨʠʧʪʠʚʥʦ ʨʝʣʝʚʘʥʪʥʠ ʠʥʪʝʨʩʝʢʮʠʠ. ʇʦʚʝ˃ʝʜʠʤʝʥʟʠʦʥʘʣʥʠʪʝ ʘʜʤʠʥʠʩʪʨʘʪʦʨʠ 

ʛʠ ʨʘʟʤʝʩʪʫʚʘʘʪ ʢʘʪʝʛʦʨʠʿʘʣʥʠʪʝ ʚʨʝʜʥʦʩʪʠ ʚʦ ʜʠʤʝʥʟʠʠ, ʘ ʧʦʪʦʘ ʜʠʤʝʥʟʠʠʪʝ ʚʦ 

ʤʫʣʪʠʜʠʤʝʥʟʠʦʥʘʣʥʘ ʩʪʨʫʢʪʫʨʘ ï ʭʠʧʝʨʢʦʮʢʘ. ʄʫʣʪʠʜʠʤʝʥʟʠʦʥʘʣʥʘʪʘ ʢʦʮʢʘ ʚʦ 

ʣʦʛʠʯʢʠʦʪ ʤʦʜʝʣ ʠʤʘ ʘʥʘʣʦʛʥʘ ʧʦʟʠʮʠʿʘ ʥʘ ʧʦʟʠʮʠʿʘʪʘ ʥʘ ʪʘʙʝʣʘʪʘ ʠʣʠ ʧʦʣʝʪʦ ʚʦ 

ʨʝʣʘʮʠʩʢʠʦʪ ʤʦʜʝʣ. ʆʙʨʘʙʦʪʢʘʪʘ ʥʘ ʧʦʚʝ˃ʝʜʠʤʝʥʟʠʦʥʘʣʥʠʪʝ ʧʦʜʘʪʦʮʠ ʙʘʨʘ 

ʩʧʝʮʠʬʠʮʠʨʘˁʝ ʥʘ ʚʠʩʦʢ ʩʪʝʧʝʥ ʣʦʛʠʯʢʠ ʦʧʝʨʘʮʠʠ ʤʝʺʫ ʢʦʤʧʦʥʝʥʪʠʪʝ ʥʘ 

ʧʦʚʝ˃ʝʜʠʤʝʥʟʠʦʥʘʣʥʘʪʘ ʩʪʨʫʢʪʫʨʘ.ʆʚʦʿ ʧʨʠʩʪʘʧ ʛʦ ʢʘʨʘʢʪʝʨʠʟʠʨʘ ʝʜʥʦʩʪʘʚʥʘ 

ʦʙʨʘʙʦʪʢʘ ʥʘ ʦʧʨʝʜʝʣʝʥʠ ʣʦʛʠʯʢʠ ʨʝʣʘʮʠʠ ʠ ʦʧʝʨʘʮʠʠ ʢʘʢʦ ʰʪʦ ʩʝ: 

 ʜʝʬʠʥʠʨʘˁʝ ʥʘ ʦʜʥʦʩʠʪʝ ʨʦʜʠʪʝʣ ï ʜʝʪʝ ʤʝʺʫ ʜʠʤʝʥʟʠʠʪʝ ʠ ʢʦʥʩʪʨʫʢʮʠʿʘ 

ʥʘ ʜʠʤʝʥʟʠʦʥʘʣʥʠ ʭʠʝʨʘʨʭʠʠ, ʧʨʝʢʫ ʛʝʦʛʨʘʬʩʢʠ, ʦʨʛʘʥʠʟʘʮʠʩʢʠ, 

ʚʨʝʤʝʥʩʢʠ ʠ ʜʨʫʛʠ ʚʘʞʥʠ ʦʨʛʘʥʠʟʘʮʠʩʢʠ ʢʦʥʮʝʧʪʠ 

 ʣʝʩʥʦ ʠʟʚʝʜʫʚʘˁʝ ʤʘʪʨʠʯʥʠ ʧʨʝʩʤʝʪʢʠ, ʰʪʦ ʜʦʟʚʦʣʫʚʘ ʜʝʣʦʚʠʪʝ ʦʜ 

ʭʠʧʝʨʢʦʮʢʘʪʘ ʜʘ ʙʠʜʘʪ ʦʙʨʘʙʦʪʝʥʠ ʚʦ ʤʥʦʛʫ ʢʨʘʪʢʦ ʚʨʝʤʝ 

 ʨʘʥʛʠʨʘˁʝ ʥʘ ʧʦʚʝ˃ʝʜʠʤʝʥʟʠʦʥʘʣʥʠʪʝ ˃ʝʣʠʠ, ʰʪʦ ʦʚʦʟʤʦʞʫʚʘ 

ʧʦʬʦʢʫʩʠʨʘʥ ʦʧʠʩ, ʠʟʚʝʩʪʫʚʘˁʝ ʠ ʘʥʘʣʠʟʘ 

 ʨʦʪʠʨʘˁʝʪʦ ʥʘ ʤʫʣʪʠʜʠʤʘʥʟʠʦʥʘʣʥʠʪʝ ʢʦʮʢʠ ʜʘʚʘ ʨʘʟʣʠʯʥʠ ʧʦʛʣʝʜʠ ʥʘ 

ʠʩʪʠ ʧʦʜʘʪʦʮʠ, ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʥʠ ʟʘʬʘʪʠ ʚʦ ʦʨʠʛʠʥʘʣʥʠʪʝ ʜʝʪʘʣʥʠ 

ʧʦʜʘʪʦʮʠ 

 ʘʛʨʘʛʠʨʘˁʝ ʠ ʜʝʘʛʨʝʛʠʨʘˁʝ, ʦʜʥʦʩʥʦ ʧʨʠʢʘʟ ʥʘ ʩʠʪʝ ʩʪʝʧʝʥʠ ʥʘ 

ʭʠʝʨʘʨʭʠʿʘ. 

 ʆʩʥʦʚʥʠʪʝ ʧʨʝʜʥʦʩʪʠ ʥʘ MOLAP ʩʝ ʜʦʙʨʠʪʝ ʧʝʨʬʦʨʤʘʥʩʠ, 

ʬʫʥʢʮʠʦʥʘʣʥʦʩʪʘ, ʧʨʠʩʪʘʧʦʪ ʯʠʪʘˁʝ ï ʚʥʝʩʫʚʘˁʝ, ʧʦʜʜʨʰʢʘʪʘ ʟʘ ʠʩʪʦʚʨʝʤʝʥ 

ʧʨʠʩʪʘʧ ʥʘ ʛʦʣʝʤ ʙʨʦʿ ʢʦʨʠʩʥʠʮʠ ʠ ʤʘʣʠʪʝ ʪʨʦʰʦʮʠ ʟʘ ʠʤʧʣʝʤʝʥʪʘʮʠʿʘ. ʅʦ, ʩʝʧʘʢ, 



˛̮̓̋̑̉̃́̆̓̏ ̎́ ̮̈̎́̆̆ ̃̏ ̘́̎́̌̉̓̉̋̉̓̆ ̂́̈̉ ̎́ ̗̐̏̅́̓̏̉ ɉ$ÁÔÁ -ÉÎÉÎÇɊ ̃̏ ̗̪̔̎̋̉́̕ ̎́ 
̅̆̌̏̃̎̏̓̏ ̮̑́̂̏̓̆̆ ̎́ ̋̏̍̐́̎̉̉̓̆ 

 

112 

 

MOLAP ʧʦʢʘʞʫʚʘ ʣʦʰʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʘʢʦ ʪʨʝʙʘ ʜʘ ʩʝ ʦʙʨʘʙʦʪʘʪ ʛʦʣʝʤʠ 

ʢʦʣʠʯʠʥʠ ʧʦʜʘʪʦʮʠ, ʘ ʠʩʪʦ ʪʘʢʘ ʠ ʠʥʪʝʛʨʘʮʠʿʘʪʘ ʩʦ ʪʨʘʥʩʘʢʮʠʩʢʠʪʝ ʙʘʟʠ ʥʘ 

ʧʦʜʘʪʦʮʠ ʠ ʘʧʣʠʢʘʮʠʠ ʝ ʤʥʦʛʫ ʣʦʰʘ. 

 ɼʝʩʢʪʦʧ OLAP  ʩʝ ʩʤʝʩʪʫʚʘ ʥʘ ʢʦʨʠʩʥʠʯʢʠʪʝ ʢʦʤʧʿʫʪʝʨʠ ʠ ʛʦ 

ʢʘʨʘʢʪʝʨʠʟʠʨʘʘʪ ʦʜʣʠʯʥʠ ʧʝʨʬʦʨʤʘʥʩʠ ʠ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪ, ʢʘʢʦ ʠ ʜʦʙʨʦ 

ʧʦʚʨʟʫʚʘˁʝ ʩʦ OLTP ʩʠʩʪʝʤʠʪʝ, ʥʦ ʥʘ ʥʝʛʦ ʝ ʤʦʞʥʦ ʜʘ ʩʝ ʦʙʨʘʙʦʪʘʪ ʩʘʤʦ ʤʥʦʛʫ 

ʤʘʣʠ ʢʦʣʠʯʠʥʠ ʧʦʜʘʪʦʮʠ.  

 ʍʠʙʨʠʜʥʠʦʪ OLAP  ʝ ʢʦʤʙʠʥʘʮʠʿʘ ʤʝʺʫ ROLAP ʠ MOLAP. ʊʦʿ ʢʦʨʠʩʪʠ 

ʨʝʣʘʮʠʩʢʠ ʧʨʠʩʪʘʧ ʢʦʥ ʜʝʪʘʣʥʠʪʝ ʧʦʜʘʪʦʮʠ ʠ ʧʦʚʝ˃ʝʜʠʤʝʥʟʠʦʥʘʣʥʘʪʘ ʙʘʟʘ ʥʘ 

ʧʦʜʘʪʦʮʠ. ʆʚʘ ʨʝʰʝʥʠʝ ʩʝ ʩʤʝʪʘ ʟʘ ʥʘʿʜʦʙʨʘ ʦʧʮʠʿʘ, ʙʠʜʝʿ˃ʠ ʛʠ ʢʦʤʙʠʥʠʨʘ 

ʧʨʝʜʥʦʩʪʠʪʝ ʥʘ ROLAP- ʜʦʙʨʦ ʨʘʢʫʚʘˁʝ ʩʦ ʛʦʣʝʤʠ ʢʦʣʠʯʠʥʠ ʥʘ ʧʦʜʘʪʦʮʠ ʠ 

MOLAP ï ʧʦʚʝ˃ʝʜʠʤʝʥʟʠʦʥʘʣʥʘ ʦʙʨʘʙʦʪʢʘ ʠ ʧʦʛʣʝʜʠ. 
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IV  ɼɽʃ 

ʇʈʀʄɽʅɸ ʅɸ DATA MINING ɺʆ ɼɽʃʆɺʅʀʆʊ ʉɺɽʊ 

 

1.ʆʙʣʘʩʪʠ ʥʘ ʧʨʠʤʝʥʘ ʥʘ Data Mining 

 
ɹʨʟʠʦʪ ʧʨʦʛʨʝʩ ʥʘ ʠʥʬʦʨʤʘʮʠʩʢʠʪʝ ʪʝʭʥʦʣʦʛʠʠ, ʟʘʝʜʥʦ ʩʦ ʩʧʦʩʦʙʥʦʩʪʘ ʟʘ 

ʩʢʣʘʜʠʨʘˁʝ ʛʦʣʝʤʠ ʢʦʣʠʯʠʥʠ ʥʘʫʯʥʠ ʠʣʠ ʙʠʟʥʠʩ ʧʦʜʘʪʦʮʠ ʚʦ ʩʢʣʘʜʠʰʪʘʪʘ ʥʘ 

ʧʦʜʘʪʦʮʠ, ʢʘʢʦ ʠ ʪʝʭʥʦʣʦʛʠʠʪʝ ʟʘ ʫʧʨʘʚʫʚʘˁʝ ʩʦ ʙʘʟʠʪʝ ʥʘ ʧʦʜʘʪʦʮʠ, ʚʦ 

ʢʦʤʙʠʥʘʮʠʿʘ ʩʦ ʢʦʤʧʿʫʪʝʨʩʢʠʪʝ ʪʝʭʥʦʣʦʛʠʠ, ʢʦʤʧʿʫʪʝʨʩʢʠʪʝ ʤʝʪʦʜʠ ʠ ʙʨʟʠʥʘʪʘ ʥʘ 

ʧʨʦʮʝʩʠʨʘˁʝʪʦ ʿʘ ʦʪʚʘʨʘʘʪ ʤʦʞʥʦʩʪʘ ʟʘ ʢʨʝʠʨʘˁʝ ʧʦʜʘʪʦʯʥʦ ʦʨʠʝʥʪʠʨʘʥʠ ʤʦʜʝʣʠ. 

ʂʦʨʠʩʪʝˁʝʪʦ ʥʘ ʩʦʬʠʩʪʠʮʠʨʘʥʠʪʝ ʢʦʤʧʿʫʪʝʨʩʢʠ ʘʥʘʣʠʪʠʯʢʠ ʤʝʪʦʜʠ ʧʨʝʪʩʪʘʚʫʚʘ 

ʦʩʥʦʚʘ ʟʘ ʩʠʪʝ ʠʩʪʨʘʞʫʚʘʯʢʠ ʘʢʪʠʚʥʦʩʪʠ ʠ ʥʠʚʥʘ ʢʦʤʝʨʮʠʿʘʣʠʟʘʮʠʿʘ ʦʜ ʩʪʨʘʥʘ ʥʘ 

ʚʦʜʝʯʢʠʪʝ ʢʦʤʧʘʥʠʠ ʥʘ IT ʧʘʟʘʨʦʪ. ɺʝ˃ʝ ʩʝ ʨʘʟʚʠʝʥʠ ʠʥʦʚʘʪʠʚʥʠ ʤʝʪʦʜʦʣʦʛʠʠ ʰʪʦ 

ʢʦʨʠʩʪʘʪ ʘʣʘʪʢʠ ʦʜ ʦʙʣʘʩʪʠʪʝ ʢʘʢʦ ʰʪʦ ʩʝ: ʪʨʘʜʠʮʠʦʥʘʣʥʘʪʘ ʩʪʘʪʠʩʪʠʢʘ, 

ʦʧʝʨʘʮʠʦʥʠʪʝ ʠʩʪʨʘʞʫʚʘˁʘ, ʨʝʛʨʝʩʠʿʘʪʘ ʠ ʧʨʝʜʠʢʘʪʠʚʥʠʪʝ ʤʦʜʝʣʠ, ʚʝʰʪʘʯʢʘʪʘ 

ʠʥʪʝʣʝʛʝʥʮʠʿʘ, ʥʦ ʦʜ ʩʠʪʝ ʥʠʚ ʧʦʩʝʙʥʦ ʩʝ ʠʟʜʚʦʿʫʚʘ ʧʦʣʝʪʦ ʥʘ Data Mining. 

ʇʨʘʰʘˁʝʪʦ ʰʪʦ ʩʝ ʧʦʩʪʘʚʫʚʘ ʧʨʝʜ ʥʘʫʯʥʠʮʠʪʝ ʠʣʠ ʤʝʥʘ˅ʝʨʠʪʝ ʥʝ ʝ ʢʘʢʦ ʜʘ ʩʝ 

ʜʦʙʠʿʘʪ ʧʦʚʝ˃ʝ ʠʥʬʦʨʤʘʮʠʠ ʠʣʠ ʢʘʢʦ ʜʘ ʩʝ ʜʠʟʘʿʥʠʨʘ ʧʦʜʦʙʘʨ ʠʥʬʦʨʤʘʮʠʩʢʠ 

ʩʠʩʪʝʤ, ʪʫʢʫ ʰʪʦ ʜʘ ʩʝ ʧʨʘʚʠ ʠ ʢʘʢʦ ʧʦʜʦʙʨʦ ʜʘ ʩʝ ʠʩʢʦʨʠʩʪʘʪ ʠʥʬʦʨʤʘʮʠʠʪʝ ʢʦʠ 

ʰʪʦ ʩʝ ʜʦʙʠʚʘʘʪ ʩʦ ʚʝ˃ʝ ʧʦʩʪʦʿʥʠʪʝ ʠʥʬʦʨʤʘʮʠʩʢʠ ʩʠʩʪʝʤʠ. ʇʨʝʜʠʟʚʠʢʦʪ ʝ: ʢʘʢʦ ʜʘ 

ʩʝ ʠʩʢʦʨʠʩʪʘʪ ʢʦʨʠʩʥʠʪʝ ʠʥʬʦʨʤʘʮʠʠ, ʚʨʟ ʦʩʥʦʚʘ ʥʘ ʠʩʪʦʨʠʩʢʠʪʝ ʧʦʜʘʪʦʮʠ ʠ ʜʘ ʩʝ 

ʨʘʟʙʝʨʝ ʤʠʥʘʪʦʪʦ, ʦʜʥʦʩʥʦ ʢʘʢʦ ʜʘ ʩʝ ʧʨʝʜʚʠʜʠ ʠ ʜʘ ʩʝ ʚʣʠʿʘʝ ʥʘ ʠʜʥʠʥʘʪʘ, ʧʨʝʢʫ 

ʧʦʝʬʠʢʘʩʥʦʪʦ ʜʦʥʝʩʫʚʘˁʝ ʥʘ ʦʜʣʫʢʠʪʝ. ʀʩʪʨʘʞʫʚʘˁʘʪʘ ʚʦ ʦʙʣʘʩʪʘ ʥʘ Data Mining ʠ 

ʩʠʩʪʝʤʠʪʝ ʟʘ ʧʦʜʜʨʰʢʘ ʥʘ ʦʜʣʫʯʫʚʘˁʝʪʦ (DSS) ʧʨʝʪʩʪʘʚʫʚʘʘʪ ʦʜʛʦʚʦʨ ʥʘ ʦʚoʿ 

ʧʨʝʜʠʟʚʠʢ. Data Mining ʠ DSS ʟʘʝʜʥʦ ʧʨʝʪʩʪʘʚʫʚʘʘʪ ʘʥʘʣʠʪʠʯʢʠ ʠʥʬʦʨʤʘʮʠʩʢʠ 

ʪʝʭʥʦʣʦʛʠʠ ʰʪʦ ʦʙʝʟʙʝʜʫʚʘʘʪ ʫʥʠʬʠʮʠʨʘʥʘ ʧʣʘʪʬʦʨʤʘ ʟʘ ʦʧʪʠʤʘʣʥʘ ʢʦʤʙʠʥʘʮʠʿʘ 

ʦʜ ʩʢʣʘʜʠʨʘʥʠ ʧʦʜʘʪʦʮʠ ʠ ʯʦʚʝʯʢʠ ʫʧʨʘʚʫʚʘʥʘ ʘʥʘʣʠʟʘ. Data Mining ʘʣʘʪʢʠʪʝ ʩʝ 

ʢʦʨʠʩʪʘʪ ʟʘ ʨʘʟʚʠʚʘˁʝ ʩʧʝʮʠʬʠʯʥʠ ʘʧʣʠʢʘʮʠʠ. ʆʚʠʝ ʘʧʣʠʢʘʮʠʠ ʤʦʞʘʪ ʜʘ ʙʠʜʘʪ 

ʢʦʤʙʠʥʘʮʠʿʘ ʦʜ ʟʥʘʝˁʝ ʟʘ ʥʝʢʦʿʘ ʦʙʣʘʩʪ ʠʣʠ ʙʠʟʥʠʩ ʜʦʤʝʥ ʠ ʩʦʙʨʘʥʠʪʝ ʧʦʜʘʪʦʮʠ 

ʠʣʠ ʘʣʘʪʢʠʪʝ ʰʪʦ ʩʝ ʢʦʨʠʩʪʘʪ ʟʘ ʧʦʜʦʙʨʫʚʘˁʝ ʥʘ ʦʜʣʫʯʫʚʘˁʝʪʦ, ʢʘʢʦ Data Mining ʠ 

DSS. ɺʦ ʢʦʥʪʝʢʩʪ ʥʘ ʦʚʠʝ ʘʧʣʠʢʘʮʠʠ, Data Mining ʤʦʞʝ ʜʘ ʩʝ ʢʦʨʠʩʪʠ ʦʜ ʨʘʟʚʦʿʦʪ 
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ʥʘ ʧʨʝʜʠʢʪʠʚʥʠ ʠ ʜʝʩʢʨʠʧʪʠʚʥʠ ʤʦʜʝʣʠ ʜʦ ʟʘʰʪʠʪʘ ʠ ʧʦʜʦʙʨʫʚʘˁʝ ʥʘ ʯʦʚʝʢʦʚʘʪʘ 

ʦʢʦʣʠʥʘ. 

 
1.1 ʇʨʠʤʝʥʘ ʥʘ Data Mining ʚʦ ʤʘʨʢʝʪʠʥʛ 

Data mining ʩʝ ʫʧʦʪʨʝʙʫʚʘ ʚʦ ʤʥʦʛʫ ʦʙʣʘʩʪʠ ʢʘʜʝ ʰʪʦ ʩʝ ʨʘʙʦʪʠ ʩʦ ʛʦʣʝʤʠ 

ʢʦʣʠʯʠʥʠ ʥʘ ʧʦʜʘʪʦʮʠ ʟʘ ʦʜ ʥʠʚ ʜʘ ʩʝ ʦʪʢʨʠʿʘʪ ʥʝʢʦʠ ʥʝʦʯʝʢʫʚʘʥʠ ʰʘʙʣʦʥʠ ʠʣʠ 

ʤʦʜʝʣʠ, ʦʜʥʦʩʥʦ ʜʘ ʩʝ ʜʝʪʝʢʪʠʨʘʘʪ ʚʨʩʢʠ ʤʝʺʫ ʥʘ ʧʨʚ ʧʦʛʣʝʜ ʥʝʧʦʚʨʟʘʥʠʪʝ 

ʧʦʜʘʪʦʮʠ. ʄʦʞʝʙʠ ʥʘʿʧʦʟʥʘʪʘʪʘ ʫʧʦʪʨʝʙʘ ʥʘ Data Mining ʝ ʚʦ ʤʘʨʢʝʪʠʥʛʦʪ, ʢʘʜʝ 

ʰʪʦ ʪʦʿ ʩʝ ʢʦʨʠʩʪʠ ʟʘ ʦʪʢʨʠʚʘˁʝ ʥʘ ʰʘʙʣʦʥʠ ʟʘ ʦʜʥʝʩʫʚʘˁʝʪʦ ʥʘ ʧʦʪʨʦʰʫʚʘʯʠʪʝ, 

ʜʝʬʠʥʠʨʘˁʝ ʥʘ ʧʨʦʬʠʪʘʙʠʣʥʠ ʩʝʛʤʝʥʪʠ ʥʘ ʧʦʪʨʦʰʫʚʘʯʠ, ʧʨʝʚʝʥʮʠʿʘ ʦʜ ʛʫʙʝˁʝ ʥʘ 

ʣʦʿʘʣʥʠʪʝ ʧʦʪʨʦʰʫʚʘʯʠ, ʧʨʦʮʝʥʢʘ ʥʘ ʨʠʟʠʢʦʪ ʟʘ ʢʨʝʜʠʪʠʨʘˁʝ, ʧʘʟʘʨʥʠʪʝ 

ʠʩʪʨʘʞʫʚʘˁʘ, ʠʜʝʥʪʠʬʠʢʫʚʘˁʝ ʥʘ ʧʦʛʨʝʰʥʦʪʦ ʦʜʥʝʩʫʚʘˁʝ ʥʘ ʧʘʟʘʨʦʪ ʠʪʥ. ʇʨʠʪʦʘ, 

ʮʝʣʪʘ ʥʘ Data Mining ʥʝ ʝ ʩʘʤʦ ʜʘ ʛʠ ʠʜʝʥʪʠʬʠʢʫʚʘ ʪʘʢʚʠʪʝ ʰʘʙʣʦʥʠ ʚʦ ʢʫʧʦʪ 

ʧʦʜʘʪʦʮʠ, ʪʫʢʫ ʜʘ ʦʪʢʨʠʝ ʥʝʦʯʝʢʫʚʘʥʠ ʚʨʩʢʠ ʠ ʰʘʙʣʦʥʠ ʧʦʤʝʺʫ ʧʦʜʘʪʦʮʠʪʝ ʰʪʦ 

ʥʘʪʘʤʫ ʙʠ ʙʠʣʝ ʦʩʥʦʚʘ ʟʘ ʫʯʝˁʝ ʟʘ ʦʜʥʝʩʫʚʘˁʝʪʦ ʥʘ ʧʦʪʨʦʰʫʚʘʯʠʪʝ78. 

ɺʦ ʦʚʦʿ ʜʝʣ ˃ʝ ʙʠʜʘʪ ʩʧʦʤʝʥʘʪʠ ʥʝʢʦʣʢʫ ʘʩʧʝʢʪʠ ʥʘ ʠʥʪʝʨʘʢʮʠʿʘ ʥʘ Data 

Mining ʩʦ ʤʘʨʢʝʪʠʥʛʦʪ ʟʘ ʧʦʜʦʙʨʫʚʘˁʝ ʥʘ ʙʠʟʥʠʩ ʨʘʙʦʪʝˁʝʪʦ ʥʘ ʢʦʤʧʘʥʠʠʪʝ. 

ʇʨʚʘʪʘ ʠʥʪʝʨʘʢʮʠʿʘ ʥʘ Data Mining  ʝ ʩʦ ʠʩʪʨʘʞʫʚʘˁʝʪʦ ʥʘ ʧʘʟʘʨʦʪ79, ʰʪʦ 

ʤʦʞʝ ʜʘ ʜʦʚʝʜʝ ʜʦ ʩʠʥʝʨʛʝʪʩʢʠ ʝʬʝʢʪʠ ʥʘ ʩʝʢʦʿ ʦʜ ʦʚʠʝ ʧʨʦʮʝʩʠ, ʧʨʠ ʥʠʚʥʘʪʘ 

ʤʝʺʫʩʝʙʥʘ ʢʦʤʙʠʥʘʮʠʿʘ. ɺʦ ʙʠʟʥʠʩ ʤʘʨʢʝʪʠʥʛʦʪ ʜʝʥʝʩ ʧʘʟʘʨʥʦʪʦ ʠʩʪʨʘʞʫʚʘˁʝ ʝ 

ʬʦʢʫʩʠʨʘʥʦ ʢʦʥ ʫʯʝˁʝ ʟʘ ʧʦʪʨʦʰʫʚʘʯʠʪʝ, ʢʣʠʝʥʪʠʪʝ, ʢʦʥʢʫʨʝʥʮʠʿʘʪʘ ʠ ʧʘʟʘʨʥʠʪʝ 

ʪʨʝʥʜʦʚʠ. ʂʦʤʙʠʥʘʮʠʿʘʪʘ ʥʘ ʦʚʠʝ ʜʚʝ ʜʠʩʮʠʧʣʠʥʠ ʦʙʝʟʙʝʜʫʚʘ ʝʜʠʥʩʪʚʝʥʘ ʤʦʞʥʦʩʪ 

ʟʘ ʘʥʘʣʠʟʠʨʘˁʝ ʥʘ ʨʘʟʣʠʢʘʪʘ ʰʪʦ ʩʝ ʿʘʚʫʚʘ ʧʦʤʝʺʫ ʜʝʬʠʥʠʨʘʥʠʪʝ ʧʣʘʥʦʚʠ ʠ 

ʨʝʘʣʥʦʩʪʘ. ɼʝʥʝʩ, ʠʩʪʨʘʞʫʚʘˁʝʪʦ ʥʘ ʧʘʟʘʨʦʪ ʠ Data Mining ʩʝ ʧʦʪʧʠʨʘʘʪ ʥʘ ʦʜʚʦʝʥʠ 

ʚʥʘʪʨʝʰʥʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʠ. ʉʦ ʧʨʠʙʣʠʞʫʚʘˁʝʪʦ ʥʘ ʦʚʠʝ ʜʚʝ ʜʠʩʮʠʧʣʠʥʠ ʩʝ ʦʪʚʦʨʘ 

ʤʦʞʥʦʩʪ ʟʘ ʠʥʪʝʛʨʘʮʠʿʘ ʥʘ ʪʝʭʥʦʣʦʛʠʠʪʝ ʰʪʦ ʩʝ ʫʰʪʝ ʥʝ ʩʝ ʜʦʚʦʣʥʦ ʠʥʪʝʛʨʠʨʘʥʠ. 

ʊʘʢʚʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʜʨʘʟʙʠʨʘʘʪ ʧʨʠʙʠʨʘˁʝ ʥʘ ʧʦʜʘʪʦʮʠ, ʫʧʨʘʚʫʚʘˁʝ ʩʦ 

ʧʦʜʘʪʦʮʠʪʝ, ʩʢʣʘʜʠʨʘˁʝ ʥʘ ʧʦʜʘʪʦʮʠʪʝ, ʘʥʘʣʠʟʘ ʥʘ ʧʦʜʘʪʦʮʠʪʝ ʠ ʠʟʛʦʪʚʫʚʘˁʝ 
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ʠʟʚʝʰʪʘʠ. ʀʥʪʝʛʨʘʮʠʿʘʪʘ ʤʝʺʫ ʦʚʠʝ ʜʚʝ ʜʠʩʧʣʠʥʠ ʤʦʞʝ ʜʘ ʨʝʟʫʣʪʠʨʘ ʚʦ ʘʧʣʠʢʘʮʠʠ 

ʦʜ ʪʠʧʦʪ ʥʘ ʫʧʨʘʚʫʚʘˁʝʪʦ ʩʦ ʧʨʦʝʢʪʠ ʠʣʠ ʫʧʨʘʚʫʚʘˁʝʪʦ ʩʦ ʟʥʘʝˁʝ. 

ʂʦʥʚʝʨʛʝʥʮʠʿʘʪʘ ʥʘ Data Mining ʠ ʠʩʪʨʘʞʫʚʘˁʝʪʦ ʥʘ ʧʘʟʘʨʦʪ ʤʦʞʝ ʜʘ ʙʠʜʝ 

ʥʘʿʜʦʙʨʦ ʠʣʫʩʪʨʠʨʘʥʦ ʧʨʝʢʫ ʠʩʧʠʪʫʚʘˁʝ ʥʘ ʩʝʢʦʿ ʦʜʜʝʣʝʥ ʯʝʢʦʨ ʦʜ ʦʚʠʝ ʧʨʦʮʝʩʠ. 

ɿʘ ʪʘʘ ʮʝʣ ˃ʝ ʙʠʜʘʪ ʛʝʥʝʨʘʣʠʟʠʨʘʥʠ ʚʦʦʙʠʯʘʝʥʠʪʝ ʯʝʢʦʨʠ ʟʘ ʩʝʢʦʿ ʦʜ ʦʚʠʝ ʧʨʦʮʝʩʠ, 

ʘ ʪʠʝ ʚʢʣʫʯʫʚʘʘʪ80: 

 ʘʿʩʥʦ ʜʝʬʠʥʠʨʘˁʝ ʥʘ ʧʦʪʨʦʰʫʚʘʯʦʪ ʠʣʠ ʛʨʫʧʘʪʘ ʧʦʪʨʦʰʫʚʘʯʠ, 

 ʦʧʬʘ˃ʘˁʝ ʥʘ ʩʠʪʝ ʠʥʬʦʨʤʘʮʠʠ ʰʪʦ ʪʨʝʙʘ ʜʘ ʙʠʜʘʪ ʩʦʙʨʘʥʠ, 

 ʩʢʣʘʜʠʨʘˁʝ ʥʘ ʠʥʬʦʨʤʘʮʠʠʪʝ ʦʥʘʤʫ ʢʘʜʝ ʰʪʦ ʪʨʝʙʘ ʜʘ ʙʠʜʘʪ ʫʧʨʘʚʫʚʘʥʠ 

ʠ ʟʘʯʫʚʘʥʠ 

 ʘʥʘʣʠʟʠʨʘˁʝ ʠ ʠʩʧʠʪʫʚʘˁʝ ʥʘ ʠʥʬʦʨʤʘʮʠʠʪʝ, 

 ʨʘʟʙʠʨʘˁʝ ʥʘ ʜʦʥʝʩʝʥʠʪʝ ʟʘʢʣʫʯʦʮʠ, 

 ʛʨʫʧʠʨʘˁʝ ʠ ʨʘʟʜʝʣʫʚʘˁʝ ʥʘ ʟʘʢʣʫʯʦʮʠʪʝ ʟʘ ʧʦʪʨʝʙʠʪʝ ʥʘ ʦʨʛʘʥʠʟʘʮʠʿʘʪʘ 
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Data Mining ʠ ʠʩʪʨʘʞʫʚʘˁʝʪʦ ʥʘ ʧʘʟʘʨʦʪ ʩʝ ʫʰʪʝ ʥʝ ʩʝ ʦʙʝʜʠʥʝʪʠ ʚʦ 

ʠʩʧʠʪʫʚʘˁʝʪʦ ʥʘ ʦʢʦʣʠʥʘʪʘ ʥʘ ʢʦʤʧʘʥʠʠʪʝ ʟʘ ʜʘ ʩʝ ʧʦʩʪʠʛʥʘʪ ʧʦʜʦʙʨʠ ʩʠʥʝʨʛʝʪʩʢʠ 

ʝʬʝʢʪʠ. ʉʝʧʘʢ, ʜʝʥʝʩ ʧʦʩʪʦʿaʪ ʧʨʠʤʝʨʠ ʥʘ ʥʝʢʦʠ ʦʜ ʚʦʜʝʯʢʠʪʝ ʢʦʤʧʘʥʠʠ ʰʪʦ ʛʠ 

ʠʤʘʘʪ ʢʦʥʚʝʨʛʠʨʘʥʦ ʦʚʠʝ ʜʚʝ ʜʠʩʮʠʧʣʠʥʠ ʟʘ ʥʝʢʦʠ ad ï hoc ʠʩʪʨʘʞʫʚʘˁʘ. ʂʘʢʦ 

ʝʜʥʘ ʦʜ ʥʘʿʦʛʨʘʥʠʯʫʚʘʯʢʠʪʝ ʙʘʨʠʝʨʠ ʥʘ ʢʦʥʚʝʨʛʝʥʮʠʿʘʪʘ ʥʘ ʦʚʠʝ ʜʚʝ ʜʠʩʧʣʠʥʠ 

ʧʨʝʪʩʪʘʚʫʚʘ ʦʨʛʘʥʠʟʘʮʠʩʢʘʪʘ ʩʪʨʫʢʪʫʨʘ, ʢʫʣʪʫʨʘ ʠ ʩʘʤʘʪa ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʥʘ 

ʢʦʤʧʘʥʠʠʪʝ. ɺʦ ʤʥʦʛʫ ʢʦʤʧʘʥʠʠ Data Mining ʠ ʠʩʪʨʘʞʫʚʘˁʝʪʦ ʥʘ ʧʘʟʘʨʦʪ ʩʝ 

ʫʧʦʪʨʝʙʫʚʘʘʪ ʚʦ ʨʘʟʣʠʯʥʠ ʩʪʨʫʢʪʫʨʥʠ ʜʝʣʦʚʠ ʦʜ ʙʠʟʥʠʩ ʨʘʙʦʪʝˁʝʪʦ. ʀʩʪʦ ʪʘʢʘ, ʠ 

ʬʠʟʠʯʢʘʪʘ ʧʦʜʝʣʝʥʦʩʪ ʿʘ ʩʧʨʝʯʫʚʘ ʥʠʚʥʘʪʘ ʠʥʪʝʨʘʢʮʠʿʘ ʠ ʢʦʦʧʝʨʘʮʠʿʘ. 

ʆʨʛʘʥʠʟʘʮʠʩʢʘʪʘ ʢʫʣʪʫʨʘ ʥʘ ʢʦʤʧʘʥʠʠʪʝ ʧʨʠʜʦʥʝʩʫʚʘ ʟʘ ʮʝʣʦʩʥʘ ʧʦʜʝʣʝʥʦʩʪ ʥʘ 

ʦʚʠʝ ʜʚʘ ʧʨʦʮʝʩʘ. ʊʘʢʘ, ʥʘ ʠʟʚʨʰʥʦ ʥʠʚʦ, ʧʦʩʪʦʠ ʪʝʥʜʝʥʮʠʿʘ ʜʦʥʝʩʫʚʘˁʝʪʦ ʥʘ 

ʦʜʣʫʢʠʪʝ ʜʘ ʙʠʜʝ ʚʨʟ ʦʩʥʦʚʘ ʥʘ ʠʥʪʝʨʥʘʪʘ ʘʥʘʣʠʪʠʢʘ ʥʘ ʢʦʤʧʘʥʠʿʘʪʘ ʠʣʠ ʚʨʟ ʦʩʥʦʚʘ 

ʥʘ ʧʘʟʘʨʥʠʪʝ ʠʩʪʨʘʞʫʚʘˁʘ. ʂʦʤʬʦʨʦʪ ʥʘ ʦʥʠʝ ʢʦʠ ʜʦʥʝʩʫʚʘʘʪ ʦʜʣʫʢʠ ʢʦʥ ʥʝʢʦʿ 

ʧʨʠʩʪʘʧ ʠ ʥʠʚʥʘʪʘ ʥʝʠʥʦʚʘʪʠʚʥʦʩʪ ʧʨʠ ʧʨʠʤʝʥʫʚʘˁʝʪʦ ʥʦʚʠ ʠ ʩʦʚʨʝʤʝʥʠ ʤʝʪʦʜʠ 

ʧʨʠʜʦʥʝʩʫʚʘʘʪ ʦʚʠʝ ʜʚʝ ʜʠʩʮʧʣʠʥʠ ʜʘ ʬʫʥʢʮʠʦʥʠʨʘʘʪ ʩʦʩʝʤʘ ʦʜʜʝʣʥʦ. ʂʦʥʝʯʥʦ, 

ʚʥʘʪʨʝʰʥʘʪʘ ʩʪʨʫʢʪʫʨʘ ʥʘ ʢʦʤʧʘʥʠʠʪʝ ʧʨʠʜʦʥʝʩʫʚʘ ʟʘ ʧʦʜʝʣʝʥʦʩʪʘ ʤʝʺʫ ʦʚʠʝ ʜʚʝ 

ʤʥʦʛʫ ʟʥʘʯʘʿʥʠ ʜʠʩʮʠʧʣʠʥʠ ʟʘ ʫʩʧʝʰʥʦ ʨʘʙʦʪʝˁʝ.  

ʉʦ ʜʦʙʣʠʞʫʚʘˁʝʪʦ ʥʘ Data Mining ʠ ʠʩʪʨʘʞʫʚʘˁʝʪʦ ʥʘ ʧʘʟʘʨʦʪ, ʦʜʥʦʩʥʦ ʩʦ 

ʥʠʚʥʦʪʦ ʥʘʜʦʧoʣʥʫʚʘˁʝ ˃ʝ ʩʝ ʦʚʦʟʤʦʞʠ ʠʥʪʝʛʨʘʮʠʿʘ ʥʘ ʪʝʭʥʦʣʦʛʠʿʘʪʘ ʩʦ ʢʦʿʘ ʰʪʦ 

ʢʦʤʧʘʥʠʿʘʪʘ ʨʘʩʧʦʣʘʛʘ, ʠ ʪʦʘ ʦʥʘʢʚʘ ʢʘʢʚʘ ʰʪʦ ʥʝ ʙʠʣʘ ʧʨʠʩʫʪʥʘ. ʉʝʧʘʢ, ʤʦʞʝʙʠ 

ʠʥʪʝʛʨʘʮʠʿʘʪʘ ʥʘ ʦʚʠʝ ʜʚʝ ʜʠʩʧʣʠʥʠ ʥʝ ʝ ʩʝʢʦʛʘʰ ʧʦʞʝʣʥʘ ʩʪʨʘʪʝʛʠʿʘ  ʟʘ 

ʦʧʨʝʜʝʣʝʥʘ ʢʦʤʧʘʥʠʿʘ. ɿʘʪʦʘ ʩʘʤʦ ʦʥʠʝ ʢʦʤʧʘʥʠʠ ʰʪʦ ʤʦʞʘʪ ʜʘ ʩʠ ʜʦʟʚʦʣʘʪ 

ʟʥʘʯʘʿʥʠ ʠʥʚʝʩʪʠʮʠʠ ʚʦ ʩʬʝʨʘʪʘ ʥʘ ʠʥʬʦʨʤʘʮʠʩʢʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʤʦʞʘʪ ʜʘ 

ʦʯʝʢʫʚʘʘʪ ʧʦʚʦʣʥʠ ʨʝʟʫʣʪʘʪʠ ʦʜ ʚʘʢʚʘʪʘ ʠʥʪʝʛʨʘʮʠʿʘ. 

ʋʧʨʘʚʫʚʘˁʝʪʦ ʩʦ ʦʜʥʦʩʠʪʝ ʩʦ ʢʫʧʫʚʘʯʠʪʝ (Customer Relationship 

Management ï CRM)  ʧʨʝʪʩʪʘʚʫʚʘ ʧʨʦʮʝʩ ʩʦ ʢʦʿ ʰʪʦ ʩʝ ʤʝʥʘ˅ʠʨʘʘʪ ʠʥʪʝʨʘʢʮʠʠʪʝ 

ʧʦʤʝʺʫ ʢʦʤʧʘʥʠʠʪʝ ʠ ʥʠʚʥʠʪʝ ʧʦʪʨʦʰʫʚʘʯʠ81. ʊʦʘ ʙʠ ʟʥʘʯʝʣʦ ʜʝʢʘ ʨʘʟʙʠʨʘˁʝʪʦ ʥʘ 

ʦʜʥʝʩʫʚʘˁʝʪʦ ʥʘ ʧʦʪʨʦʰʫʚʘʯʠʪʝ ʦʜ ʩʪʨʘʥʘ ʥʘ ʢʦʤʧʘʥʠʠʪʝ ʝ ʩʨʞʪʘ ʥʘ CRM. 

                                                 
81Ramakrishnan R., Freytag J.C, Report based on a workshop Data Mining:The Next Generation, Dagstuhl 

seminar, 2005 
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ɺʘʢʚʠʦʪ ʧʨʦʮʝʩ ʥʘ ʨʘʟʙʠʨʘˁʝ ʥʘ ʧʦʪʨʦʰʫʚʘʯʠʪʝ ʤʦʞʝ ʜʘ ʙʠʜʝ ʧʨʠʢʘʞʘʥ ʢʘʢʦ ʰʪʦ ʝ 

ʥʘ ʩʣʠʢʘ 34. 

 

ʉʣʠʢʘ 34. ʆʩʥʦʚʝʥ CRM ʮʠʢʣʫʩ82 

 

ʅʘ ʪʨʘʥʩʘʢʮʠʠʪʝ ʰʪʦ ʩʝ ʦʜʥʝʩʫʚʘʘʪ ʥʘ ʧʦʪʨʦʰʫʚʘʯʠʪʝ ʩʝ ʧʦʚʝ˃ʝ ʠʤ ʩʝ ʜʘʚʘ 

ʟʥʘʯʝˁʝ ʦʜ ʩʪʨʘʥʘ ʥʘ ʢʦʤʧʘʥʠʠʪʝ ʠ ʥʘ ʪʦʿ ʥʘʯʠʥ ʩʝ ʧʦʩʪʘʚʫʚʘ ʙʘʨʘˁʝʪʦ ʟʘ 

ʝʬʝʢʪʠʚʥʦ ʢʦʨʠʩʪʝˁʝ ʥʘ ʚʘʢʚʠʪʝ ʧʦʜʘʪʦʮʠ. ʋʩʧʝʰʥʠʪʝ ʢʦʤʧʘʥʠʠ ʤʦʨʘʘʪ ʥʘʚʨʝʤʝ 

ʜʘ ʨʝʘʛʠʨʘʘʪ ʥʘ ʙʘʨʘˁʘʪʘ ʠ ʧʨʝʬʝʨʝʥʮʠʠʪʝ ʥʘ ʧʦʪʨʦʰʫʚʘʯʠʪʝ. ʇʘʟʘʨʦʪ ʥʝ ʝ ʤʦʞʥʦ 

ʜʘ ʯʝʢʘ ʦʜ ʦʜʛʦʚʦʨ ʥʘ ʢʦʤʧʘʥʠʿʘʪʘ ʥʘ ʧʨʦʤʝʥʠʪʝ ʚʦ ʦʢʦʣʠʥʘʪʘ, ʧʘ ʧʦʪʨʦʰʫʚʘʯʠʪʝ 

ʢʦʠ ʢʦʤʧʘʥʠʿʘʪʘ ʛʠ ʠʤʘʣʘ ʚʦ ʝʜʝʥ ʤʦʤʝʥʪ, ʤʦʞʘʪ ʜʘ ʩʝ ʠʟʛʫʙʘʪ ʚʦ ʩʣʝʜʥʠʦʪ ʤʦʤʝʥʪ. 

ʉʦ ʮʝʣ ʜʘ ʥʘʿʜʝ ʢʦʨʝʢʪʝʥ ʥʘʯʠʥ ʟʘ ʠʥʪʝʨʘʢʮʠʿʘ ʩʦ ʩʚʦʠʪʝ ʧʦʪʨʦʰʫʚʘʯʠ, ʢʦʤʧʘʥʠʿʘʪʘ 

ʪʨʝʙʘ ʜʘ ʛʦ ʘʚʪʦʤʘʪʠʟʠʨʘ ʧʨʦʮʝʩʦʪ: ʚʠʩʪʠʥʩʢʘ ʧʦʥʫʜʘ ï ʥʘ ʚʠʩʪʠʥʩʢʠ ʧʦʪʨʦʰʫʚʘʯ ï 

ʚʦ ʚʠʩʪʠʥʩʢʦ ʚʨʝʤʝ ï ʧʨʝʢʫ ʚʠʩʪʠʥʩʢʠ ʢʘʥʘʣ83. ʊʦʘ ʙʠ ʟʥʘʯʝʣʦ ʜʝʢʘ ʚʝ˃ʝ ʥʝ ʝ ʤʦʞʥʦ 

ʜʘ ʩʝ ʯʝʢʘ ʥʘ ʥʝʢʘʢʦʚ ʩʠʛʥʘʣ ʦʜ ʧʦʪʨʦʰʫʚʘʯʦʪ, ʧʘ ʜʫʨʠ ʧʦʪʦʘ ʜʘ ʩʝ ʧʨʝʟʝʤʘ ʘʢʮʠʿʘ, 

ʪʫʢʫ ʦʙʨʘʪʥʦ. 

                                                 
82Ramakrishnan R., Freytag J.C, Report based on a workshop Data Mining:The Next Generation, Dagstuhl 

seminar, 2005 
83Alex Berson, Stephen Smith, and Kurt Thearling-Building Data Mining Applications for CRM, NY, 

Workshop 2000 
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Data Mining ʜʠʩʠʧʣʠʥʘʪʘ, ʰʪʦ ʩʝ ʟʘʥʠʤʘʚʘ ʩʦ ʦʪʢʨʠʚʘˁʝ ʥʘ ʥʦʚʠ ʥʝʧʦʟʥʘʪʠ 

ʰʘʙʣʦʥʠ ʠ ʚʨʩʢʠ ʤʝʺʫ ʛʦʣʝʤʠʪʝ ʢʦʣʠʯʠʥʠ ʧʦʜʘʪʦʮʠ, ʧʨʝʪʩʪʘʚʫʚʘ ʜʦʙʨʘ 

ʘʣʪʝʨʥʘʪʠʚʘ ʟʘ ʫʧʨʘʚʫʚʘˁʝʪʦ ʩʦ ʦʜʥʦʩʠʪʝ ʩʦ ʧʦʪʨʦʰʫʚʘʯʠʪʝ. ʉʝʧʘʢ, Data Mining 

ʧʨʝʪʩʪʘʚʫʚʘ ʩʘʤʦ ʝʜʝʥ ʜʝʣ ʦʜ ʩʝʨʠʿʘʪʘ ʯʝʢʦʨʠ ʰʪʦ ʤʦʞʘʪ ʜʘ ʩʝ ʧʨʝʟʝʤʘʪ ʟʘ 

ʦʜʨʝʜʫʚʘˁʝ ʥʘ ʚʨʩʢʠʪʝ ʧʦʤʝʺʫ ʢʦʤʧʘʥʠʠʪʝ ʠ ʥʠʚʥʠʪʝ ʧʦʪʨʦʰʫʚʘʯʠ. ʅʘʯʠʥʦʪ ʥʘ ʢʦʿ 

Data Mining ʚʣʠʿʘʝ ʚʨʟ ʙʠʟʥʠʩ ʨʘʙʦʪʝˁʝʪʦ ʥʘ ʢʦʤʧʘʥʠʠʪʝ ʧʦʚʝ˃ʝ ʝ ʫʩʣʦʚʝʥ ʦʜ 

ʙʠʟʥʠʩ ʧʨʦʮʝʩʠʪʝ, ʦʪʢʦʣʢʫ ʦʜ Data Mining ʧʨʦʮʝʩʠʪʝ84. ɻʣʘʚʥʠ ʢʦʨʠʩʥʠʮʠ ʥʘ 

ʚʘʢʚʠʪʝ CRM ʩʦʬʪʚʝʨʩʢʠ ʘʧʣʠʢʘʮʠʠ ʩʝ ʤʘʨʢʝʪʠʥʛ ʤʝʥʘ˅ʝʨʠʪʝ, ʢʦʠ ʥʘʩʪʦʿʫʚʘʘʪ ʜʘ 

ʛʦ ʘʚʪʦʤʘʪʠʟʠʨʘʘʪ ʧʨʦʮʝʩʦʪ ʥʘ ʠʥʪʝʨʘʢʮʠʿʘ ʩʦ ʩʚʦʠʪʝ ʧʦʪʨʦʰʫʚʘʯʠ. ʊʘʢʚʘʪʘ 

ʠʥʪʝʨʘʢʮʠʿʘ ʙʠ ʤʦʞʝʣʘ ʜʘ ʩʝ ʧʨʠʢʘʞʝ ʢʘʢʦ ʰʪʦ ʝ ʧʨʝʪʩʪʘʚʝʥʘ ʥʘ ʩʣʠʢʘ 35. 

 

 

 

ʉʣʠʢʘ 35. Data Mining ʚʦ CRM 

ʇʨʠʪʦʘ, ʧʨʚʘʪʘ ʟʘʜʘʯʘ ʝ ʜʝʬʠʥʠʨʘˁʝʪʦ ʥʘ ʧʘʟʘʨʥʠʪʝ ʩʝʛʤʝʥʪʠ, ʰʪʦ ʙʘʨʘ 

ʟʥʘʯʘʿʥʘ ʢʦʣʠʯʠʥʘ ʧʨʦʩʧʝʢʪʠʚʥʠ ʧʦʜʘʪʦʮʠ ʟʘ ʧʦʪʨʦʰʫʚʘʯʠʪʝ ʠ ʥʠʚʥʠʪʝ ʥʘʚʠʢʠ ʟʘ 

                                                 
84Jim Davis, Ellen Joyner, Successful Customer Relationship Management, SAS Institut, Inc., 2000 
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ʢʫʧʫʚʘˁʝ. ʆʜ ʪʝʦʨʝʪʩʢʠ ʘʩʧʝʢʪ, ʢʦʣʢʫ ʠʤʘ ʧʦʛʦʣʝʤ ʙʨʦʿ ʧʦʜʘʪʦʮʠ ʪʦʣʢʫ ʝ ʧʦʜʦʙʨʦ, 

ʥʦ ʦʜ ʧʨʘʢʪʠʯʝʥ ʘʩʧʝʢʪ, ʛʦʣʝʤʘʪʘ ʢʦʣʠʯʠʥʘ ʧʦʜʘʪʦʮʠ ʤʦʞʝ ʜʘ ʜʦʚʝʜʝ ʜʦ 

ʧʦʪʝʰʢʦʪʠʠ ʚʦ ʧʨʦʮʝʥʢʘʪʘ ʟʘ ʪʦʘ ʢʦʠ ʧʦʜʘʪʦʮʠ ʠʤʘʘʪ ʦʩʦʙʝʥʘ ʚʘʞʥʦʩʪ ʟʘ ʦʚʦʿ 

ʧʨʦʮʝʩ. ʅʘʪʘʤʫ, ʤʘʨʢʝʪʠʥʛ ʤʝʥʘ˅ʝʨʠʪʝ ʢʦʨʠʩʪʘʪ Data Mining ʘʧʣʠʢʘʮʠʠ ʩʦ ʢʦʠ ʰʪʦ 

ʩʝ ʘʚʪʦʤʘʪʠʟʠʨʘ ʧʨʦʥʘʦʺʘˁʝʪʦ ʰʘʙʣʦʥʠ ʦʜ ʛʦʣʝʤʘʪʘ ʢʦʣʠʯʠʥʘ ʧʦʜʘʪʦʮʠ ʰʪʦ ʤʦʞʘʪ 

ʜʘ ʙʠʜʘʪ ʜʦʙʨʠ ʧʨʝʜʠʢʘʪʦʨʠ ʟʘ ʠʜʥʦʪʦ ʦʜʥʝʩʫʚʘˁʝ ʥʘ ʧʦʪʨʦʰʫʚʘʯʠʪʝ. ʇʦ Data 

Mining ʧʨʦʮʝʩʦʪ, ʤʘʨʢʝʪʠʥʛ ʤʝʥʘ˅ʝʨʠʪʝ ʪʨʝʙʘ ʜʘ ʛʠ ʚʢʣʫʯʘʪ ʜʦʙʠʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ 

ʚʦ ʥʠʚʥʘʪʘ ʤʝʥʘ˅ʤʝʥʪ ʢʘʤʧʘˁʘ ʟʘ ʿʘʩʥʦ ʜʘ ʛʠ ʜʝʬʠʥʠʨʘʘʪ ʤʘʨʢʝʪʠʛ ʩʝʛʤʝʥʪʠʪʝ. 

ʋʧʦʪʨʝʙʘʪʘ ʥʘ Data Mining ʚʦ ʫʧʨʘʚʫʚʘˁʝʪʦ ʩʦ ʦʜʥʦʩʠʪʝ ʩʦ ʧʦʪʨʦʰʫʚʘʯʠʪʝ 

ʤʦʞʝ ʜʘ ʧʦʤʦʛʥʝ ʟʘ ʜʝʪʝʨʤʠʥʠʨʘˁʝ ʥʘ ʦʜʥʝʩʫʚʘˁʝʪʦ ʰʪʦ ʝ ʩʧʝʮʠʬʠʯʥʦ ʟʘ 

ʦʧʨʝʜʝʣʝʥ ʧʦʪʨʦʰʫʚʘʯ ʠʣʠ ʛʨʫʧʘ ʧʦʪʨʦʰʫʚʘʯʠ ʠʣʠ ʜʝʪʝʨʤʠʥʠʨʘˁʝ ʥʘ 

ʧʦʪʨʦʰʫʚʘʯʠʪʝ ʢʦʠ ʙʠ ʤʦʞʝʣʝ ʜʘ ʛʦ ʩʣʝʜʘʪ ʦʜʥʝʩʫʚʘˁʝʪʦ ʦʜ ʧʨʝʪʭʦʜʥʦ ʦʪʢʨʠʝʥʠʪʝ 

ʰʘʙʣʦʥʠ ʦʜ ʧʦʩʪʦʿʥʠʪʝ ʧʦʪʨʦʰʫʚʘʯʠ. 

ɿʘ ʤʥʦʛʫ ʢʦʤʧʘʥʠʠʠ ʧʨʠʤʘʨʥʦ ʟʥʘʯʝˁʝ ʟʘ ʥʠʚʥʠʦʪ ʨʘʩʪ ʠʤʘ 

ʧʨʠʚʣʝʢʫʚʘˁʝʪʦ ʥʦʚʠ ʧʦʪʨʦʰʫʚʘʯʠ. ʊʨʘʜʠʮʠʦʥʘʣʥʠʦʪ ʧʨʠʩʪʘʧ ʟʘ ʧʨʠʚʣʝʢʫʚʘˁʝ 

ʥʦʚʠ ʧʦʪʨʦʰʫʚʘʯʠ ʚʢʣʫʯʫʚʘʰʝ ʢʦʤʙʠʥʘʮʠʿʘ ʥʘ ʤʘʩʦʚʝʥ ʤʘʨʢʝʪʠʥʛ (ʨʝʢʣʘʤʠ ʚʦ 

ʚʝʩʥʠʮʠ, ʙʠʣʙʦʨʜʠ ʠʪʥ.) ʠ ʜʠʨʝʢʪʝʥ ʤʘʨʢʝʪʠʥʛ (ʪʝʣʝʤʘʨʢʝʪʠʥʛ, mail ʠʪʥ.)85. ɺʦ 

ʦʚʦʿ ʩʣʫʯʘʿ, ʧʘʢ, ʧʨʝʢʫ ʚʘʢʚʘʪʘ ʤʘʨʢʝʪʠʥʛ ʢʘʤʧʘˁʘ ʩʝ ʥʘʩʪʦʿʫʚʘʰʝ ʜʘ ʩʝ ʚʣʠʿʘʝ ʥʘ 

ʥʦʚʠʪʝ ʧʦʪʨʦʰʫʚʘʯʠ. ɺʦ ʩʣʫʯʘʿʦʪ ʥʘ ʪʨʘʜʠʮʠʦʥʘʣʥʠʦʪ ʜʠʨʝʢʪʝʥ ʤʘʨʢʝʪʠʥʛ 

ʧʨʠʚʣʝʢʫʚʘˁʝʪʦ ʥʦʚʠ ʧʦʪʨʦʰʫʚʘʯʠ ʙʝʰʝ ʜʘʣʝʢʫ ʧʦʝʜʥʦʩʪʘʚʥʦ, ʦʪʢʦʣʢʫ ʩʦ 

ʤʘʩʦʚʥʠʦʪ ʤʘʨʢʝʪʠʥʛ. ʃʦʢʘʣʥʠʪʝ ʩʝʨʚʠʩʠ ʥʘ ʢʦʤʧʘʥʠʠʪʝ ʨʘʩʧʦʣʘʛʘʘʪ ʩʦ ʛʦʣʝʤʘ 

ʢʦʣʠʯʠʥʘ ʠʥʬʦʨʤʘʮʠʠ ʟʘ ʠʜʥʠʪʝ ʧʦʪʨʦʰʫʚʘʯʠ, ʧʘ ʪʠʝ ʤʦʞʘʪ ʜʝʤʦʛʨʘʬʩʢʠ ʜʘ ʩʝ 

ʩʝʛʤʝʥʪʠʨʘʘʪ ( ʩʧʦʨʝʜ ʚʦʟʨʘʩʪ, ʧʦʣ, ʠʥʪʝʨʝʩ ʟʘ ʦʧʨʝʜʝʣʝʥʠ ʤʘʨʢʠ ʧʨʦʠʟʚʦʜʠ ʠʪʥ.). 

ʄʘʨʢʝʪʠʥʛ ʤʝʥʘ˅ʝʨʠʪʝ ʜʝʤʦʛʨʘʬʩʢʠ ʛʠ ʩʝʣʝʢʪʠʨʘʘʪ ʧʦʪʨʦʰʫʚʘʯʠʪʝ ʟʘ ʢʦʠ ʩʝ 

ʟʘʠʥʪʝʨʝʩʠʨʘʥʠ ʠ, ʚʨʟ ʦʩʥʦʚʘ ʥʘ ʧʦʜʘʪʦʮʠʪʝ ʦʜ ʧʨʦʜʘʚʘʯʠʪʝ, ʩʦʩʪʘʚʫʚʘʘʪ ʣʠʩʪʘ ʥʘ 

ʧʦʪʨʦʰʫʚʘʯʠ ʢʦʠ ʙʠ ʤʦʞʝʣʝ ʜʘ ʦʜʛʦʚʘʨʘʘʪ ʥʘ ʜʘʜʝʥʠʪʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʀʘʢʦ 

ʤʘʨʢʝʪʠʥʛ ʤʝʥʘ˅ʝʨʠʪʝ ʠʤʘʘʪ ʛʦʣʝʤʦ ʠʩʢʫʩʪʚʦ ʧʨʠ ʠʟʙʦʨʦʪ ʥʘ ʩʦʦʜʚʝʪʝʥ 

ʜʝʤʦʛʨʘʬʩʢʠ ʢʨʠʪʝʨʠʫʤ ʚʦ ʦʜʥʦʩ ʥʘ ʧʦʪʨʦʰʫʚʘʯʠʪʝ, ʩʝʧʘʢ, ʛʦʣʝʤʘʪʘ ʢʦʣʠʯʠʥʘ 

                                                 
85Olivia Parr Rud, Data Mining Cookbook, Modeling Data for Marketing, Risk and Customer, 

Relationship Management, John Viley & Sons, New york, USA, 2001 
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ʧʦʜʘʪʦʮʠ ʤʦʞʝ ʜʘ ʧʨʝʜʠʟʚʠʢʘ ʧʨʦʙʣʝʤʠ ʧʨʠ ʦʜʚʠʚʘˁʝʪʦ ʥʘ ʦʚʦʿ ʧʨʦʮʝʩ.  

ʂʦʤʧʣʝʢʩʥʦʩʪʘ ʰʪʦ ʝ ʧʨʝʜʠʟʚʠʢʘʥʘ ʦʜ ʟʛʦʣʝʤʫʚʘˁʝʪʦ ʥʘ ʧʦʜʘʪʦʮʠʪʝ ʟʘ ʩʝʢʦʿ 

ʧʦʪʨʦʰʫʚʘʯ, ʢʘʢʦ ʠ ʟʛʦʣʝʤʫʚʘˁʝʪʦ ʥʘ ʩʘʤʠʦʪ ʙʨʦʿ ʧʦʪʨʦʰʫʚʘʯʠ ʤʦʞʝ ʜʘ ʩʪʘʥʝ 

ʩʝʨʠʦʟʝʥ ʧʨʦʙʣʝʤ ʟʘ ʤʘʨʢʝʪʘʨʠʪʝ ʧʨʠ ʜʦʥʝʩʫʚʘˁʝʪʦ ʦʜʣʫʢʠ ʟʘ ʠʜʥʠʪʝ 

ʧʦʪʨʦʰʫʚʘʯʠ. 

Data Mining ʤʦʞʝ ʜʘ ʧʦʤʦʛʥʝ ʤʥʦʛʫ ʚʦ ʦʚʦʿ ʧʨʦʮʝʩ, ʥʦ ʩʘʤʦʪʦ ʢʫʧʫʚʘˁʝ ʠ 

ʧʦʩʝʜʫʚʘˁʝ ʥʘ ʚʘʢʚʠʪʝ Data Mining ʘʣʘʪʢʠ ʥʝ ʟʥʘʯʠ ʠ ʨʝʰʘʚʘˁʝ ʥʘ ʩʠʪʝ ʧʨʦʙʣʝʤʠ 

ʧʦʚʨʟʘʥʠ ʩʦ ʧʨʠʚʣʝʢʫʚʘˁʝʪʦ ʥʦʚʠ ʧʦʪʨʦʰʫʚʘʯʠ. ɿʘʪʦʘ ʤʘʨʢʝʪʠʥʛ ʤʝʥʘ˅ʝʨʠʪʝ ʪʨʝʙʘ 

ʜʘ ʛʠ ʢʦʤʙʠʥʠʨʘʘʪ ʘʣʘʪʢʠʪʝ ʟʘ Data Mining ʥʘ ʧʦʪʝʥʮʠʿʘʣʥʠʪʝ ʧʦʪʨʦʰʫʚʘʯʠ ʢʦʠ ʩʝ 

ʛʝʥʝʨʠʨʘʥʠ ʩʦ ʧʦʤʦʰ ʥʘ Data Mining, ʩʦ ʧʦʥʫʜʠʪʝ ʟʘ ʢʦʠ ʣʫʺʝʪʦ ʙʠ ʙʠʣʝ 

ʟʘʠʥʪʝʨʝʩʠʨʘʥʠ. ɼʦʥʝʩʫʚʘˁʝʪʦ ʦʜʣʫʢʘ ʟʘ ʪʦʘ ʢʦʿʘ ʧʦʥʫʜʘ ʙʠ ʙʠʣʘ ʠʥʪʝʨʝʩʥʘ ʟʘ 

ʦʧʨʝʜʝʣʝʥ ʩʝʛʤʝʥʪ ʧʦʪʨʦʰʫʚʘʯʠ, ʚʩʫʰʥʦʩʪ, ʝ ʫʤʝʰʥʦʩʪʘ ʚʦ ʤʘʨʢʝʪʠʥʛʦʪ.  

 ʈʘʟʣʠʢʘʪʘ ʤʝʺʫ  Data Mining ʘʧʣʠʢʘʮʠʠʪʝ ʟʘ ʧʨʠʚʣʝʢʫʚʘˁʝ ʥʦʚʠ 

ʧʦʪʨʦʰʫʚʘʯʠ ʠ ʦʩʪʘʥʘʪʠʪʝ Data Mining ʘʧʣʠʢʘʮʠʠ ʚʦ ʤʘʨʢʝʪʠʥʛʦʪ ʝ ʚʢʣʫʯʫʚʘˁʝʪʦ 

ʧʦʜʘʪʦʮʠ ʰʪʦ ˃ʝ ʧʦʩʣʫʞʘʪ ʟʘ ʛʨʘʜʝˁʝ ʧʨʝʜʠʢʘʪʠʚʥʠ ʤʦʜʝʣʠ. ʊʫʢʫ, ʧʨʝʜ ʩʝ, ʩʝ 

ʤʠʩʣʠ ʥʘ ʛʦʣʝʤʘʪʘ ʢʦʣʠʯʠʥʘ ʧʦʜʘʪʦʮʠ ʟʘ ʧʦʪʨʦʰʫʚʘʯʠʪʝ ʢʦʠ ʥʝʤʘʘʪ ʥʠʢʘʢʚʠ 

ʧʦʩʝʙʥʠ ʠʥʪʝʨʘʢʮʠʠ ʤʝʺʫ ʩʝʙʝ, ʟʘ ʨʘʟʣʠʢʘ ʦʜ ʧʦʜʘʪʦʮʠʪʝ ʥʘ ʧʦʩʪʦʿʥʠʪʝ 

ʧʦʪʨʦʰʫʚʘʯʠ ʢʦʠ ʩʝ ʚʦ ʥʝʢʘʢʚʘ ʤʝʺʫʩʝʙʥʘ ʢʦʨʝʣʘʮʠʿʘ. ʇʨʚʠʦʪ ʯʝʢʦʨ ʧʨʠ 

ʢʨʝʠʨʘˁʝʪʦ Data Mining ʤʦʜʝʣ ʟʘ ʧʨʠʚʣʝʢʫʚʘˁʝ ʥʦʚʠ ʢʫʧʫʚʘʯʠ ʪʨʝʙʘ ʜʘ ʚʦʜʠ ʢʦʥ 

ʠʟʙʦʨ ʥʘ ʪʦʘ ʟʘ ʢʘʢʚʦ ʦʜʥʝʩʫʚʘˁʝ ʥʘ ʧʦʪʨʦʰʫʚʘʯʠʪʝ ʢʦʤʧʘʥʠʿʘʪʘ ʝ ʟʘʠʥʪʝʨʝʩʝʨʠʥʘ 

ʠ ʥʠʚʦʪʦ ʥʘ ʛʨʘʥʫʣʘʨʥʦʩʪ. ʅʠʚʦʪʦ ʥʘ ʢʦʝ ʰʪʦ ˃ʝ ʬʫʥʢʮʠʦʥʠʨʘ ʚʘʢʚʠʦʪ 

ʧʨʝʜʠʢʘʪʠʚʝʥ ʤʦʜʝʣ, ʚʦ ʛʦʣʝʤʘ ʤʝʨʘ, ˃ʝ ʚʣʠʿʘʝ ʚʨʟ ʧʦʥʫʜʘʪʘ ʰʪʦ ʢʦʤʧʘʥʠʿʘʪʘ ˃ʝ ʿʝ 

ʢʨʝʠʨʘ ʟʘ ʥʦʚʠʪʝ ʧʦʪʨʦʰʫʚʘʯʠ. ʎʝʣʥʘʪʘ ʧʨʦʤʝʥʣʠʚʘ ʥʘ Data Mining ʩʦʬʪʚʝʨʦʪ ˃ʝ 

ʙʠʜʝ ʧʨʝʜʚʠʜʫʚʘˁʝ ʥʘ ʪʠʧʦʚʠʪʝ ʨʝʘʢʮʠʿʘ ʢʘʿ ʧʦʪʝʥʮʠʿʘʣʥʠʪʝ ʧʦʪʨʦʰʫʚʘʯʠ ʥʘ 

ʤʘʨʢʝʪʠʥʛ ʢʘʤʧʘˁʘʪʘ ʥʘ ʢʦʤʧʘʥʠʿʘʪʘ ʥʘ ʥʠʚʦ ʰʪʦ ʧʨʝʪʭʦʜʥʦ ʙʠʣʦ ʜʝʬʠʥʠʨʘʥʦ. 

ʄʦʜʝʣʦʪ ˃ʝ ʤʦʞʝ ʜʘ ʩʝ ʫʧʦʪʨʝʙʫʚʘ ʥʘ ʦʥʠʝ ʧʦʪʨʦʰʫʚʘʯʠ ʢʦʠ ʧʦʟʠʪʠʚʥʦ ˃ʝ 

ʦʜʛʦʚʦʨʘʪ ʥʘ ʚʘʢʚʘʪʘ ʢʘʤʧʘˁʘ ʥʘ ʢʦʤʧʘʥʠʿʘʪʘ. 

Data Mining ʤʦʞʝ ʜʘ ʥʘʿʜʝ ʧʨʠʤʝʥʘ ʠ ʚʦ ʘʥʘʣʠʟʘʪʘ ʥʘ ʧʦʪʨʦʰʫʚʘʯʢʘʪʘ 

ʢʦʰʥʠʮʘ. ʉʦʧʩʪʚʝʥʠʮʠʪʝ ʥʘ ʤʘʣʦʧʨʦʜʘʞʥʠʪʝ ʮʝʥʪʨʠ ʧʦʩʪʦʿʘʥʦ ʛʠ ʠʥʪʝʨʝʩʠʨʘ 

ʩʪʨʫʢʪʫʨʘʪʘ ʥʘ ʥʠʚʥʠʪʝ ʧʦʪʨʦʰʫʚʘʯʠ ʠ ʧʨʦʠʟʚʦʜʠʪʝ ʰʪʦ ʪʠʝ ʛʠ ʢʫʧʫʚʘʘʪ ʠ 

ʢʦʨʠʩʪʘʪ. ʄʝʪʦʜʦʪ ʥʘ ʧʦʪʨʦʰʫʚʘʯʢʘ ʢʦʰʥʠʮʘ, ʥʘʿʯʝʩʪʦ, ʩʝ ʢʦʨʠʩʪʠ ʚʦ  
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ʤʘʣʦʧʨʦʜʘʞʥʠʪʝ ʮʝʥʪʨʠ, ʘ ʦʩʥʦʚʘ ʟʘ ʪʘʢʚʘʪʘ ʘʥʘʣʠʟʘ ʩʝ ʧʦʜʘʪʦʮʠʪʝ ʦʜ ʩʤʝʪʢʠʪʝ 

ʰʪʦ ʩʝ ʠʟʜʘʜʝʥʠ ʥʘ ʪʝʨʤʠʥʘʣʠʪʝ ʟʘ ʥʘʧʣʘʪʘ. ʅʘʿʯʝʩʪʦ ʚʘʢʘ ʩʢʣʘʜʠʨʘʥʠʪʝ ʧʦʜʘʪʦʮʠ 

ʩʝ ʥʘʦʺʘʘʪ ʚʦ ʜʚʝ ʨʝʣʘʮʠʩʢʠ ʪʘʙʝʣʠ. ʇʨʚʘʪʘ ʩʣʫʞʠ ʟʘ ʨʝʛʠʩʪʨʘʮʠʿʘ ʥʘ ʙʨʦʿʦʪ ʥʘ 

ʩʤʝʪʢʘʪʘ, ʚʨʝʤʝʪʦ, ʜʘʪʫʤʦʪ ʠ ʯʘʩʦʪ, ʜʦʜʝʢʘ ʚʦ ʜʨʫʛʘʪʘ ʨʝʣʘʮʠʩʢʘ ʪʘʙʝʣʘ ʰʪʦ ʝ 

ʧoʚʨʟʘʥʘ ʩʦ ʨʝʣʘʮʠʩʢʠ ʢʣʫʯ, ʩʝ ʩʦʜʨʞʘʥʠ ʧʦʜʘʪʦʮʠ ʟʘ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠʪʝ ʧʨʦʜʘʜʝʥʠ 

ʧʨʦʠʟʚʦʜʦʪ ʠ ʢʦʣʠʯʠʥʘʪʘ ʥʘ ʧʨʦʠʟʚʦʜʠ. ɺʦ ʦʚoʿ ʧʨʦʮʝʩ ʫʯʝʩʪʚʫʚʘʘʪ ʫʰʪʝ ʥʠʟʘ ʥʘ 

ʜʨʫʛʠ ʪʘʙʝʣʠ, ʥʦ ʟʘ ʚʘʢʚʘʪʘ ʘʥʘʣʠʟʘ ʦʚʘ ʩʝ ʦʥʠʝ ʪʘʙʝʣʠ ʰʪʦ ʩʝ ʥʘʿʧʦʪʨʝʙʥʠ. ʉʦ 

ʧʨʠʤʝʥʘʪʘ ʥʘ Data Mining, ʧʨʠ ʘʥʘʣʠʟʘʪʘ ʥʘ ʧʦʪʨʦʰʫʚʘʯʢʘʪʘ ʢʦʰʥʠʮʘ ʤʦʞʘʪ ʜʘ ʩʝ 

ʦʪʢʨʠʿʘʪ ʩʢʨʠʝʥʠ ʰʘʙʣʦʥʠ ʟʘ ʜʝʪʝʢʪʠʨʘˁʝ ʥʘ ʟʘʢʦʥʠʪʦʩʪʠʪʝ ʟʘ ʦʜʥʝʩʫʚʘˁʝʪʦ ʥʘ 

ʧʦʪʨʦʰʫʚʘʯʠʪʝ ʚʦ ʤʘʣʦʧʨʦʜʘʞʥʠʪʝ ʮʝʥʪʨʠ. ʆʜʣʫʢʠʪʝ ʰʪʦ ʤʦʞʘʪ ʜʘ ʧʨʦʠʟʣʝʟʘʪ, 

ʢʘʢʦ ʨʝʟʫʣʪʘʪ ʦʜ ʧʨʠʤʝʥʘʪʘ ʥʘ ʦʚʦʿ ʤʝʪʦʜ ʤʦʞʘʪ ʜʘ ʩʝ ʟʘʩʥʦʚʘʘʪ ʥʘ ʘʛʨʝʩʠʚʥʘʪʘ 

ʨʝʢʣʘʤʥʘ ʢʘʤʧʘˁʘ ʟʘ ʦʧʨʝʜʝʣʝʥ ʧʨʦʠʟʚʦʜ, ʥʘʩʦʯʝʥʘ ʢʦʥ ʪʦʯʥʦ ʜʝʬʠʥʠʨʘʥ ʩʝʛʤʝʥʪ 

ʧʦʪʨʦʰʫʚʘʯʠ. ɺʨʟ ʦʩʥʦʚʘ ʥʘ ʟʘʢʦʥʠʪʦʩʪʠʪʝ, ʦʪʢʨʠʝʥʠ ʩʦ ʦʚʦʿ ʤʝʪʦʜ, ʤʦʞʝ ʜʘ ʩʝ 

ʥʘʧʨʘʚʠ ʨʘʩʧʦʨʝʜ ʚʦ ʧʨʦʜʘʚʥʠʮʘʪʘ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝ ʰʪʦ ʩʝ ʩʤʝʪʘʘʪ ʟʘ 

ñʢʦʤʧʘʨʘʪʠʚʥʠò. ʀʩʪʦ ʪʘʢʘ, ʦʪʢʘʢʦ ʨʝʟʫʣʪʘʪʠʪʝ ˃ʝ ʩʝ ʛʝʥʝʨʠʨʘʘʪ ʩʦ ʧʦʤʦʰ ʥʘ ʦʚʦʿ 

ʤʝʪʦʜ, ʤʦʞʝ ʜʘ ʚʣʠʿʘʘʪ ʥʘ ʦʜʦʙʨʫʚʘˁʝʪʦ ʨʘʙʘʪʠ, ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʮʝʥʠʪʝ ʠ ʦʩʪʘʥʘʪʠ 

ʙʝʥʝʬʠʮʠʠ ʟʘ ʧʦʪʨʦʰʫʚʘʯʠʪʝ. ʉʧʦʨʝʜ ʪʦʘ, ʠʥʬʦʨʤʘʮʠʠʪʝ, ʜʦʙʠʝʥʠ ʩʦ ʦʚʦʿ ʤʝʪʦʜ, 

ʤʝʥʘ˅ʝʨʠʪʝ ʤʦʞʘʪ ʜʘ ʛʠ ʠʩʢʦʨʠʩʪʘʪ ʢʘʢʦ ʧʦʢʘʟʘʪʝʣʠ ʦʜ ʩʪʨʘʪʝʛʠʩʢʘ ʚʘʞʥʦʩʪ, 

ʙʠʜʝʿ˃ʠ ʥʘ ʚʘʢʦʚ ʥʘʯʠʥ ʩʝ ʧʨʝʜʚʠʜʫʚʘ ʠʜʥʦʪʦ ʦʜʥʝʩʫʚʘˁʝ ʥʘ ʧʦʪʨʦʰʫʚʘʯʠʪʝ. ɹʠʪʥʦ 

ʝ ʜʘ ʩʝ ʩʧʦʤʝʥʝ ʜʝʢʘ ʦʚʦʿ ʤʝʪʦʜ ʥʝʤʘ ʧʨʠʤʝʥʘ ʩʘʤʦ ʚʦ ʤʘʣʦʧʨʦʜʘʞʥʠʪʝ ʮʝʥʪʨʠ, 

ʪʫʢʫ ʠ ʚʦ ʛʦʣʝʤʦʧʨʦʜʘʞʙʘʪʘ, ʙʘʥʢʠʪʝ ʠ ʥʝʢʦʠ ʜʨʫʛʠ ʬʠʥʘʥʩʠʩʢʠ ʠʥʩʪʠʪʫʮʠʠ. 

 

1.2 ʇʨʠʤʝʥʘ ʥʘ Data Mining ʚʦ ʙʘʥʢʘʨʩʪʚʦʪʦ ʠ ʬʠʥʘʥʩʠʠʪʝ 

Data Mining ʝ ʢʦʨʠʩʥʘ ʦʧʮʠʿʘ ʩʝʢʦʛʘʰ ʢʦʛʘ ʧʦʩʪʦʿʘʪ ʛʦʣʝʤʠ ʢʦʣʠʯʠʥʠ 

ʧʦʜʘʪʦʮʠ ʦʜ ʢʦʠ ʤʦʞʘʪ ʜʘ ʩʝ ʠʟʚʣʝʯʘʪ ʦʜʨʝʜʥʠ ʢʦʨʠʩʥʠ ʟʘʢʣʫʯʦʮʠ. ʇʦʩʪʦʠ ʧʨʘʚʠʣʦ 

ʜʝʢʘ ʥʝʰʪʦ ʝ ʚʨʝʜʥʦ ʜʘ ʩʝ ʥʘʫʯʠ, ʘʢʦ ʦʪʢʨʠʝʥʦʪʦ ʟʥʘʝˁʝ ʚʨʝʜʠ ʧʦʚʝ˃ʝ, ʦʪʢʦʣʢʫ ʰʪʦ 

ʩʤʝ ʧʦʪʨʦʰʠʣʝ ʥʘ ʥʝʛʦʚʦʪʦ ʦʪʢʨʠʚʘˁʝ. ʊʘʢʚʦʪʦ ʟʥʘʝˁʝ ʤʦʞʝ ʜʘ ʙʠʜʝ ʚʨʝʜʥʦ ʩʘʤʦ 

ʜʦʢʦʣʢʫ ʩʝ ʟʛʦʣʝʤʠ ʜʦʙʠʚʢʘʪʘ ʩʦ ʥʘʤʘʣʫʚʘˁʝʪʦ ʥʘ ʪʨʦʰʦʮʠʪʝ, ʘ ʩʦ ʪʦʘ ʜʘ ʩʝ 

ʟʛʦʣʝʤʠ ʧʨʠʭʦʜʦʪ ʠʪʥ. ʊʘʢʘ, ʠ Data Mining ʤʦʞʝ ʜʘ ʩʝ ʢʦʨʠʩʪʠ ʟʘ ʫʧʨʘʚʫʚʘˁʝ ʩʦ 

ʪʨʦʰʦʮʠʪʝ ʠ ʧʨʠʭʦʜʠʪʝ ʟʘ ʟʛʦʣʝʤʫʚʘˁʝ ʥʘ ʜʦʙʠʚʢʘʪʘ. ʇʦʩʪʦʿʘʪ ʥʠʟʘ ʧʨʠʤʝʨʠ ʟʘ 
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ʫʧʦʪʨʝʙʘʪʘ ʥʘ Data Mining ʚʦ ʙʘʥʢʘʨʩʪʚʦʪʦ ʠ ʬʠʥʘʥʩʠʠʪʝ86. ʆʚʜʝ ʤʦʞʝ ʜʘ ʩʝ 

ʩʧʦʤʝʥʝ ʢʦʨʠʩʪʝˁʝʪʦ ʥʘ Data Mining ʚʦ ʙʘʥʢʠʪʝ ʧʨʠ ʢʨʝʠʨʘˁʝʪʦ ʣʠʩʪʘ ʥʘ 

ʧʨʠʤʝʨʦʮʠ ʟʘ ʦʜʥʝʩʫʚʘˁʝʪʦ ʥʘ ʢʣʠʝʥʪʠʪʝ. ɺʨʟ ʦʩʥʦʚʘ ʥʘ ʠʥʬʦʨʤʘʮʠʠʪʝ ʟʘ ʩʠʪʝ 

ʪʨʘʥʩʘʢʮʠʠ ʥʘ ʩʤʝʪʢʘʪʘ ʥʘ ʢʣʠʝʥʪʦʪ, ʚʩʫʰʥʦʩʪ ʢʣʠʝʥʪʠʪʝ ʤʦʞʘʪ ʜʘ ʩʝ ʛʨʫʧʠʨʘʘʪ ʚʦ 

ʦʧʨʝʜʝʣʝʥʠ ʛʨʫʧʠ ʦʜ ʪʘʢʚʠʪʝ ʩʝʛʤʝʥʪʠ ʥʘ ʢʣʠʝʥʪʠ ʥʘ ʙʘʥʢʘʪʘ, ʪʘʘ ˃ʝ ʤʦʞʝ ʜʘ 

ʠʟʨʘʙʦʪʠ ʧʦʥʫʜʘ ʥʘ ʙʘʥʢʘʨʩʢʠ ʫʩʣʫʛʠ ʰʪʦ ʩʝ ʠʜʝʥʪʠʬʠʢʫʚʘʥʠ ʢʘʢʦ ʧʦʞʝʣʥʠ. ɺʦ ʪʦʿ 

ʢʦʥʪʝʢʩʪ ʤʦʞʝ ʜʘ ʩʝ ʢʨʝʠʨʘ ʩʠʩʪʝʤ ʟʘ ʫʧʨʘʚʫʚʘˁʝ ʩʦ ʙʘʥʢʘʨʩʢʠʪʝ ʩʤʝʪʢʠ ʥʘ 

ʢʦʨʠʩʥʠʮʠʪʝ. ʉʦ ʢʦʨʠʩʪʝˁʝʪʦ ʥʘ ʚʘʢʚʠʦʪ ʩʠʩʪʝʤ ʙʠ ʤʦʞʝʣʘ ʜʘ ʩʝ ʥʘʧʨʘʚʠ 

ʩʠʤʫʣʘʮʠʿʘ ʢʘʢʦ ʧʨʦʤʝʥʘʪʘ ʥʘ ʧʦʣʠʪʠʢʘʪʘ ʥʘ ʙʘʥʢʘʪʘ ʚʣʠʿʘʝ ʥʘ ʠʜʥʠʪʝ ʧʨʝʬʝʨʥʮʠʠ 

ʠ ʣʦʿʘʣʥʦʩʪʘ ʥʘ ʢʣʠʝʥʪʠʪʝ. 

ʄʦʞʝʙʠ ʥʘʿʠʥʪʝʨʝʩʥʘ ʝ ʧʨʠʤʝʥʘʪʘ ʥʘ Data Mining  ʧʨʠ ʢʨʝʠʨʘˁʝʪʦ 

ʧʦʨʪʬʦʣʠʦ ʥʘ ʭʘʨʪʠʠ ʦʜ ʚʨʝʜʥʦʩʪ87 ʩʦ ʨʘʟʣʠʯʥʘ ʨʠʟʠʯʥʦʩʪ. ʅʝʢʦʠ ʦʜ ʟʘʜʘʯʠʪʝ ʥʘ 

Data Mining ʟʘ ʢʨʝʠʨʘˁʝ ʪʘʢʚʦ ʧʦʨʪʬʦʣʠʦ ʥʘ ʭʘʨʪʠʠ ʦʜ ʚʨʝʜʥʦʩʪ ʠ ʙʝʨʟʘʥʩʢʦ 

ʨʘʙʦʪʝˁʝ ʙʠ ʤʦʞʝʣʝ ʜʘ ʙʠʜʘʪ ʩʣʝʜʥʠʚʝ: 

 ʨʘʥʦ ʚʦʦʯʫʚʘˁʝ ʥʘ ʠʥʜʠʢʘʪʦʨʠʪʝ ʰʪʦ ʙʠ ʤʦʞʝʣʝ ʥʝʛʘʪʠʚʥʦ ʜʘ ʚʣʠʿʘʘʪ ʥʘ 

ʚʨʝʜʥʦʩʪʘ ʥʘ ʘʢʮʠʠʪʝ, 

 ʘʚʪʦʤʘʪʠʟʠʨʘʥ ʠʟʙʦʨ ʥʘ ʭʘʨʪʠʠ ʦʜ ʚʨʝʜʥʦʩʪ ʩʦ ʧʦʩʘʢʫʚʘʥʠ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ, 

 ʧʨʠʢʘʞʫʚʘˁʝ ʠ ʧʨʝʙʘʨʫʚʘˁʝ ʥʘ ʭʘʨʪʠʠʪʝ ʦʜ ʚʨʝʜʥʦʩʪ ʥʘ ʤʥʦʛʫ ʧʦʙʨʟ ʠ 

ʧʦʪʦʯʝʥ ʥʘʯʠʥ, 

 ʚʦʦʯʫʚʘˁʝ ʥʘ ʠʜʥʠʪʝ ʪʨʝʥʜʦʚʠ ʥʘ ʧʘʟʘʨʦʪ ʥʘ ʭʘʨʪʠʠ ʦʜ ʚʨʝʜʥʦʩʪ, 

 ʦʪʢʨʠʚʘˁʝ ʥʘ ʝʬʝʢʪʠʪʝ ʠ ʚʣʠʿʘʥʠʝʪʦ ʥʘ ʝʜʝʥ ʧʘʟʘʨ ʚʨʟ ʜʨʫʛ, 

 ʟʘʰʪʠʪʘ ʥʘ ʪʨʛʫʚʘˁʝʪʦ ʦʜ ʥʝʚʥʠʤʘʪʝʣʥʠ ʠ ʥʝʟʘʢʦʥʩʢʠ ʜʝʿʩʪʚʠʿʘ. 

ʇʨʠʤʝʨ ʟʘ Data Mining ʤʦʞʝ ʜʘ ʙʠʜʝ ʬʠʣʪʨʠʨʘˁʝʪʦ ʥʘ ʨʘʟʣʠʯʥʠʪʝ ʭʘʨʪʠʠ ʦʜ 

ʚʨʝʜʥʦʩʪ ʩʦ ʧʦʤʦʰ ʥʘ ʥʝʚʨʦʥʩʢʠʪʝ ʤʨʝʞʠ. ʄʦʜʝʣʦʪ ʥʘ ʥʝʚʨʦʥʩʢʘ ʤʨʝʞʘ ʙʠ ʤʦʞʝʣ 

ʜʘ ʠʟʚʨʰʠ ʧʨʦʮʝʥʢʘ ʥʘ ʥʘʿʜʦʙʨʠʪʝ ʭʘʨʪʠʠ ʦʜ ʚʨʝʜʥʦʩʪ ʰʪʦ ʙʠ ʟʥʘʯʝʣʦ ʜʘ ʩʝ ʠʟʙʝʨʝ 

ʧʦʤʘʣʘ ʢʦʣʠʯʠʥʘ ʥʘʿʚʨʝʜʥʠ ʘʢʮʠʠ ʦʜ ʛʦʣʝʤʘʪʘ ʢʦʣʠʯʠʥʘ ʥʘ ʧʨʚ ʧʦʛʣʝʜ ʝʜʥʘʢʚʦ 
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ʨʠʟʠʯʥʠ ʘʢʮʠʠ. ʇʨʠʪʦʘ, ʢʘʢʦ ʚʣʝʟʥʠ ʧʨʦʤʝʥʣʠʚʠ ʚʦ ʚʘʢʚʠʦʪ ʤʦʜʝʣ ʙʠ ʤʦʞʝʣʝ ʜʘ 

ʙʠʜʘʪ ʮʝʥʘʪʘ ʥʘ ʘʢʮʠʠʪʝ, ʛʦʣʝʤʠʥʘʪʘ ʥʘ ʜʠʚʠʜʝʥʜʘʪʘ, ʧʨʝʪʭʦʜʥʠʪʝ ʧʨʠʭʦʜʠ, 

ʩʦʩʪʦʿʙʘʪʘ ʚʦ ʙʠʣʘʥʩʦʪ ʠʪʥ. ʇʨʠʤʝʨ ʟʘ ʫʧʦʪʨʝʙʘ ʥʘ ʚʘʢʚʘ Data Mining ʘʧʣʠʢʘʮʠʿʘ ʝ 

Recon ʩʠʩʪʝʤʦʪ ʰʪʦ ʜʘʚʘ ʧʦʤʦʰ ʚʦ ʠʟʙʦʨʦʪ ʧʨʠ ʢʫʧʫʚʘˁʝʪʦ ʘʢʮʠʠ. ɺʨʟ ʦʩʥʦʚʘ ʥʘ 

ʠʩʪʦʨʠʩʢʠʪʝ ʧʦʜʘʪʦʮʠ, Recon ʚʨʰʠ ʧʨʝʜʠʢʮʠʿʘ ʥʘ ʧʨʦʮʝʥʪʦʪ ʥʘ ʚʨʘ˃ʘˁʝ ʥʘ 

ʩʨʝʜʩʪʚʘʪʘ ʧʦ ʪʨʠ ʤʝʩʝʮʘ. ɺʦ ʦʚʦʿ ʩʣʫʯʘʿ, ʩʠʩʪʝʤʦʪ ʧʨʝʧʦʨʘʯʫʚʘ ʢʦʠ ʘʢʮʠʠ ʜʘ ʩʝ 

ʢʫʧʘʪ, ʥʦ ʥʝ ʠ ʚʦ ʢʦʣʢʘʚʘ ʢʦʣʠʯʠʥʘ. ʇʨʠʤʝʥʘʪʘ ʥʘ Data Mining  ʚʦ ʬʠʥʘʥʩʠʠʪʝ ʥʝ 

ʧʨʝʪʩʪʘʚʫʚʘ ʩʘʤʦ ʩʣʝʜʙʝʥʠʢ ʥʘ ʬʠʥʘʥʩʠʩʢʠʪʝ ʪʨʝʥʜʦʚʠ, ʪʫʢʫ ʚʦʜʝʯʢʘ ʘʧʣʠʢʘʮʠʿʘ ʟʘ 

ʤʫʣʪʠʜʠʤʝʥʟʠʦʥʘʣʥʠ ʚʨʝʤʝʥʩʢʠ ʩʝʨʠʠ, ʢʘʢʦ ʰʪʦ ʩʝ ʙʝʨʟʘʥʩʢʠʪʝ ʚʨʝʤʝʥʩʢʠ ʩʝʨʠʠ. 

A. Cowan, ʚʦʜʝʯʢʠʦʪ ʝʢʦʥʦʤʠʩʪ ʥʘ U.S Department of the Treusry, ʥʝʚʝʜʫʚʘ ʜʝʢʘ 

ʘʨʛʫʤʝʥʪʠʪʝ ʰʪʦ ʦʜʘʪ ʚʦ ʧʨʠʣʦʛ ʥʘ ʚʘʢʚʠʪʝ ʘʧʣʠʢʘʮʠʠ ˃ʝ ʦʚʦʟʤʦʞʘʪ ʛʦʣʝʤʠ 

ʚʣʦʞʫʚʘˁʘ, ʘ ʩʦ ʪʦʘ ʩʪʝʢʥʫʚʘˁʝ  ʧʨʝʜʥʦʩʪʠ ʥʘ ʢʦʤʧʘʥʠʠʪʝ ʰʪʦ ʢʦʨʠʩʪʘʪ ʘʧʣʠʢʘʮʠʠ 

ʦʜ ʦʚʦʿ ʪʠʧ ʥʘ ʧʦʣʝʪʦ ʥʘ ʬʠʥʘʥʩʠʠʪʝ. 

Data Mining, ʠʩʪʦ ʪʘʢʘ, ʥʘʦʺʘ ʛʦʣʝʤʘ ʧʨʠʤʝʥʘ ʠ ʚʦ ʝʣʝʢʪʨʦʥʩʢʦʪʦ 

ʙʘʥʢʘʨʩʪʚʦ, ʧʨʠ ʢʦʨʠʩʪʝˁʝʪʦ ʢʨʝʜʠʪʥʠ ʢʘʨʪʠʯʢʠ ʦʜ ʩʪʨʘʥʘ ʥʘ ʢʣʠʝʥʪʠʪʝ. 

ʇʨʠʤʝʥʘʪʘ ʥʘ Data Mining ʤʦʞʝ ʜʘ ʙʠʜʝ ʚʦ ʧʨʠʚʣʝʢʫʚʘˁʝʪʦ ʥʦʚʠ ʢʦʨʠʩʥʠʮʠ ʥʘ 

ʢʨʝʜʠʪʥʠ ʢʘʨʪʠʯʢʠ, ʘʥʘʣʠʟʘ ʥʘ ʨʠʟʠʢʠʦʪ ʦʜ ʢʨʝʜʠʪʠʨʘˁʝ, ʩʝʛʤʝʥʪʠʨʘˁʝ ʥʘ 

ʢʦʨʠʩʥʠʮʠʪʝ ʥʘ ʢʨʝʜʠʪʥʠ ʢʘʨʪʠʯʢʠ ʚʦ ʟʘʚʠʩʥʦʩʪ ʦʜ ʥʠʚʥʘʪʘ ʧʣʘʪʝʞʥʘ ʤʦ˃ ʠʪʥ. 

ʉʧʦʨʝʜ ʪʦʘ ʤʦʞʝ ʜʘ ʩʝ ʟʘʙʝʣʝʞʠ ʜʝʢʘ ʧʨʠʤʝʥʘʪʘ ʥʘ Data Mining ʚʦ ʠʜʥʠʥʘ 

˃ʝ ʠʤʘ ʤʥʦʛʫ ʛʦʣʝʤʦ ʚʣʠʿʘʥʠʝ ʚʨʟ ʙʘʥʢʘʨʩʢʦʪʦ ʨʘʙʦʪʝˁʝ ʠ ʬʠʥʘʥʩʠʠʪʝ ʥʘ 

ʬʠʥʘʥʩʠʩʢʠʪʝ ʠʥʩʪʠʪʫʮʠʠ. ʈʘʟʚʦʿʦʪ ʥʘ Data Mining ʘʧʣʠʢʘʮʠʠ ʟʘ ʙʘʥʢʘʨʩʢʦʪʦ 

ʨʘʙʦʪʝˁʝ ʠ ʬʠʥʘʥʩʠʠʪʝ ʤʦʞʝ ʤʥʦʛʫ ʜʘ ʧʨʠʜʦʥʝʩʝ ʟʘ ʫʥʘʧʨʝʜʫʚʘˁʝ ʥʘ ʨʘʙʦʪʝˁʝʪʦ 

ʥʘ ʩʠʪʝ ʬʠʥʘʥʩʠʩʢʠ ʠʥʩʪʠʪʫʮʠʠ. 

 

1.3 ʇʨʠʤʝʥʘ ʥʘ Data Mining ʚʦ ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ 

ʇʨʦʠʟʚʦʜʠʪʝʣʠʪʝ ʥʘ ʧʨʦʠʟʚʦʜʠ ʠ ʜʘʚʘʪʝʣʠʪʝ ʥʘ ʫʩʣʫʛʠ ʩʝ ʧʦʚʝ˃ʝ ʥʘʩʪʦʿʫʚʘʘʪ 

ʜʘ ʛʠ ʫʥʠʬʠʮʠʨʘʘʪ ʠ ʩʪʘʥʜʘʨʜʠʟʠʨʘʘʪ ʩʚʦʠʪʝ ʧʨʦʠʟʚʦʜʠ. ʇʦʨʘʜʠ ʪʦʘ, ʪʠʝ ʩʝ ʧʦʚʝ˃ʝ 

ʩʝ ʦʙʠʜʫʚʘʘʪ ʜʘ ʛʠ ʧʨʝʜʚʠʜʘʪ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠʪʝ ʥʘ ʩʚʦʠʪʝ ʧʨʦʠʟʚʦʜʠ ʩʦ ʮʝʣ ʜʘ 

ʜʠʟʘʿʥʠʨʘʘʪ ʧʨʦʠʟʚʦʜ ʢʦʿ ˃ʝ ʛʠ ʟʘʜʦʚʦʣʠ ʙʘʨʘˁʘʪʘ ʥʘ ʥʠʚʥʠʪʝ ʧʦʪʨʦʰʫʚʘʯʠ. 

ʇʨʠʤʝʥʘʪʘ ʥʘ Data Mining ʦʟʥʘʯʫʚʘ ʛʨʘʜʝˁʝ ʧʨʝʜʠʢʪʠʚʝʥ ʤʦʜʝʣ ʩʦ ʢʦʿ ʰʪʦ ʚʨʟ 

ʦʩʥʦʚʘ ʥʘ ʠʩʪʦʨʠʩʢʠʪʝ ʧʦʜʘʪʦʮʠ ʟʘ ʧʨʦʠʟʚʦʜʠʪʝ ʰʪʦ ʚʝ˃ʝ ʢʦʤʧʘʥʠʿʘʪʘ ʛʠ 
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ʧʨʦʠʟʚʝʜʫʚʘ ʠ ʟʘʙʝʣʝʞʘʥʦʪʦ ʦʜʥʝʩʫʚʘˁʝ ʥʘ ʧʦʪʨʦʰʫʚʘʯʠʪʝ, ʤʦʞʘʪ ʜʘ ʩʝ ʜʦʙʠʿʘʪ 

ʠʥʬʦʨʤʘʮʠʠ ʟʘ ʦʥʠʝ ʧʨʦʠʟʚʦʜʠ ʰʪʦ ʢʦʤʧʘʥʠʿʘʪʘ ˃ʝ ʠʤ ʛʠ ʧʦʥʫʜʠ ʥʘ ʩʚʦʠʪʝ 

ʧʦʪʨʦʰʫʚʘʯʠ ʚʦ ʠʜʥʠʥʘ. ʀʤʝʥʦ, ʚʦ ʧʦʩʣʝʜʥʦ ʚʨʝʤʝ ʫʩʧʝʰʥʦʩʪʘ ʥʘ ʩʝʢʦʿʘ 

ʢʦʤʧʘʥʠʿʘ ʟʘʚʠʩʠ ʦʜ ʥʝʿʟʠʥʘʪʘ ʩʧʦʩʦʙʥʦʩʪ ʟʘ ʠʥʦʚʘʮʠʿʘ ʠ ʧʨʦʜʫʮʠʨʘˁʝ ʥʦʚʠ 

ʩʦʬʠʩʪʠʮʠʨʘʥʠ ʧʨʦʠʟʚʦʜʠ. ʀʩʪʦ ʪʘʢʘ, ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʠʪʝ ʠʤ ʝ ʧʦʪʨʝʙʥʦ ʜʘ ʠʤʘʘʪ 

ʧʨʝʪʩʪʘʚʘ ʢʦʣʢʘʚ ˃ʝ ʙʠʜʝ ʙʨʦʿʦʪ ʥʘ ʧʦʪʨʦʰʫʚʘʯʠ ʟʘ ʥʠʚʥʠʦʪ ʧʨʦʠʟʚʦʜ, ʧʘ ʚʨʟ 

ʦʩʥʦʚʘ ʥʘ ʪʦʘ ʜʘ ʛʦ ʜʝʬʠʥʠʨʘʘʪ ʦʙʝʤʦʪ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʦʜ ʰʪʦ ʚʦ ʛʦʣʝʤʘ ʤʝʨʘ ˃ʝ 

ʟʘʚʠʩʠ ʠ ʩʘʤʘʪʘ ʮʝʥʘ ʥʘ ʧʨʦʠʟʚʦʜʦʪ. 

ɽʜʝʥ ʦʜ ʧʨʠʤʝʨʠʪʝ ʟʘ ʘʧʣʠʢʘʪʠʚʥʘ ʧʨʠʤʝʥʘ ʥʘ Data Mining ʝ Cassiopee 

ʩʠʩʪʝʤʦʪ ʰʪʦ ʙʝʰʝ ʨʘʟʚʠʝʥ ʢʘʢʦ ʜʝʣ ʦʜ ʟʘʝʜʥʠʯʢʘʪʘ ʩʦʨʘʙʦʪʢʘ ʤʝʺʫ General Electric 

ʠ SNECMA. ɺʘʢʚʠʦʪ ʩʠʩʪʝʤ ʙʝʰʝ ʧʨʠʤʝʥʝʥʪ ʚʦ ʥʝʢʦʣʢʫ ʘʚʠʦʥʩʢʠ ʢʦʤʧʘʥʠʠ ʟʘ ʜʘ 

ʩʝ ʜʠʿʘʛʥʦʩʪʠʮʠʨʘʘʪ ʠ ʧʨʝʜʚʠʜʘʪ ʧʨʦʙʣʝʤʠʪʝ ʰʪʦ ʤʦʞʘʪ ʜʘ ʩʝ ʿʘʚʘʪ ʚʦ ʚʨʩʢʘ ʩʦ 

Boeing 737. ɿʘ ʜʘ ʩʝ ʜʠʿʘʛʥʦʩʪʠʮʠʨʘʘʪ ʠ ʧʨʝʜʚʠʜʘʪ ʚʘʢʚʠʪʝ ʧʨʦʙʣʝʤʠ, ʦʚʦʿ ʩʠʩʪʝʤ 

ʛʦ ʢʦʨʠʩʪʝʰʝ ʤʝʪʦʜʦʪ ʥʘ ʢʣʘʩʪʝʨʠʟʘʮʠʿʘ. ʋʩʧʝʰʥʦʩʪʘ ʥʘ ʧʨʠʤʝʥʘʪʘ ʥʘ ʦʚʦʿ ʩʠʩʪʝʤ, 

ʘ ʩʦ ʪʦʘ ʠ ʘʧʣʠʢʘʪʠʚʥʘʪʘ ʧʨʠʤʝʥʘ ʥʘ Data Mining ʿ ʘ ʧʦʪʚʨʜʫʚʘ ʠ ʧʨʚʘʪʘ ʥʘʛʨʘʜʘ ʚʦ 

ɽʚʨʦʧʘ ʰʪʦ ʿʘ ʜʦʙʠ ʦʚʦʿ ʩʠʩʪʝʤ ʢʘʢʦ ʥʘʿʠʥʦʚʘʪʠʚʥʘ ʘʧʣʠʢʘʮʠʿʘ. 

 

1.4 ʇʨʠʤʝʥʘ ʥʘ Data Mining ʚʦ ʦʪʢʨʠʚʘˁʝʪʦ ʛʨʝʰʢʠ 

ʂʘʿ ʩʝʢʦʿʘ ʢʦʤʧʘʥʠʿʘ ʛʨʝʰʢʠʪʝ ʚʦ ʨʘʙʦʪʝˁʝʪʦ ʠ ʥʝʧʨʘʚʠʣʥʦʩʪʠʪʝ ʤʦʞʘʪ 

ʜʦ ʜʦʚʝʜʘʪ ʜʦ ʝʥʦʨʤʥʦ ʟʛʦʣʝʤʫʚʘˁʝ ʥʘ ʥʝʿʟʠʥʠʪʝ ʪʨʦʰʦʮʠ. Data Mining ʤʦʞʝ 

ʤʥʦʛʫ ʜʘ ʧʦʤʦʛʥʝ ʚʦ ʧʨʝʜʚʨʝʤʝʥʦʪʦ ʦʪʢʨʠʚʘˁʝ ʥʘ ʚʘʢʚʠʪʝ ʛʨʝʰʢʠ ʠ ʩʧʨʝʯʫʚʘˁʝ ʟʘ 

ʥʠʚʥʘ ʠʜʥʘ ʧʦʿʘʚʘ. ʊʘʢʘ, ʩʦ ʘʥʘʣʠʟʘ ʥʘ ʧʨʝʪʭʦʜʥʠʪʝ ʪʨʘʥʩʘʢʮʠʠ, ʥʠʚʦʪʦ ʥʘ ʛʨʝʰʢʠ 

ʚʦ ʠʜʥʦʪʦ ʨʘʙʦʪʝˁʝ ʤʦʞʝ ʜʘ ʩʝ ʩʚʝʜʝ ʥʘ ʤʠʤʠʥʠʤʫʤ. ɹʘʥʢʠʪʝ, ʥʘ ʧʨʠʤʝʨ, ʩʦ 

ʘʥʘʣʠʟʘ ʥʘ ʧʨʝʪʭʦʜʥʠʪʝ ʪʨʘʥʩʘʢʮʠʠ, ʧʨʝʢʫ ʦʪʢʨʠʚʘˁʝʪʦ ʥʘ ʥʝʧʦʟʥʘʪʠ ʰʘʙʣʦʥʠ ʦʜ 

ʧʦʜʘʪʦʮʠʪʝ, ʤʦʞʘʪ ʜʘ ʛʦ ʜʝʪʝʨʤʠʥʠʨʘʘʪ ʠʜʥʦʪʦ ʥʝʧʨʘʚʠʣʥʦ ʨʘʙʦʪʝˁʝ. ʀʤʝʥʦ, ʩʦ 

ʢʦʨʠʩʪʝˁʝʪʦ ʥʘ FAIS88 ʩʠʩʪʝʤʦʪ, ʚʣʘʜʘʪʘ ʥʘ ʉɸɼ ʙʝʰʝ ʚʦ ʤʦʞʥʦʩʪ ʜʘ ʛʠ 

ʠʜʝʥʪʠʬʠʢʫʚʘ ʦʥʠʝ ʬʠʥʘʥʩʠʩʢʠ ʪʨʘʥʩʘʢʮʠʠ ʰʪʦ ʫʧʘʪʫʚʘʘ ʥʘ ʤʦʞʥʦ ʜʝʚʠʿʘʥʪʥʦ 

ʦʜʥʝʩʫʚʘˁʝ, ʘ ʦʩʦʙʝʥʦ ʢʦʛʘ ʩʪʘʥʫʚʘ ʟʙʦʨ ʟʘ ʧʝʨʝˁʝʪʦ ʧʘʨʠ.  
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magazine, 2000 
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1.5 ʇʨʠʤʝʥʘ ʥʘ Data Mining ʚʦ ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʠ 

ʊʝʣʝʢʦʤʫʥʠʢʘʮʠʩʢʠʪʝ ʢʦʤʧʘʥʠʠ, ʥʘʿʯʝʩʪʦ, ʚʦʜʘʪ ʜʝʪʘʣʥʘ ʝʚʠʜʝʥʮʠʿʘ ʟʘ 

ʪʝʣʝʬʦʥʩʢʠʪʝ ʨʘʟʛʦʚʦʨʠ ʰʪʦ ʛʠ ʚʨʰʘʪ ʥʠʚʥʠʪʝ ʢʣʠʝʥʪʠ. ʉʦ ʘʥʘʣʠʟʘ ʥʘ ʚʘʢʚʠʪʝ 

ʠʟʚʝʰʪʘʠ, ʦʜʥʦʩʥʦ ʩʦ ʝʜʥʦʩʪʘʚʥʦ ʢʦʨʠʩʪʝˁʝ ʥʘ ʰʘʙʣʦʥʠʪʝ, ʦʪʢʨʠʝʥʠ ʩʦ ʧʦʤʦʰ ʥʘ 

Data Mining, ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʩʢʠʪʝ ʢʦʤʧʘʥʠʠ ʤʦʞʘʪ ʜʘ ʜʝʬʠʥʠʨʘʘʪ ʩʝʛʤʝʥʪʠ ʥʘ 

ʧʦʪʨʦʰʫʚʘʯʠ, ʠ ʚʨʟ ʦʩʥʦʚʘ ʥʘ ʪʘʘ ʩʝʛʤʝʥʪʘʮʠʿʘ, ʜʘ ʨʘʟʚʠʿʘʪ ʩʦʦʜʚʝʪʝʥ ʮʝʥʦʚʝʥ 

ʩʠʩʪʝʤ ʟʘ ʩʚʦʠʪʝ ʧʦʪʨʦʰʫʚʘʯʠ, ʢʘʢʦ ʠ ʜʘ ʛʠ ʧʣʘʥʠʨʘʘʪ ʠ ʥʘʩʦʯʘʪ ʩʚʦʠʪʝ ʠʜʥʠ 

ʧʨʦʤʦʪʠʚʥʠ ʘʢʪʠʚʥʦʩʪʠ. 

ʇʘʟʘʨʦʪ ʥʘ ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʩʢʠ ʫʩʣʫʛʠ, ʜʝʥʝʩ, ʩʝ ʧʦʚʝ˃ʝ ʩʦʟʨʝʚʘ ʠ ʿʘ 

ʧʨʠʟʥʘʚʘ ʚʘʞʥʦʩʪʘ ʥʘ ʧʨʦʘʢʪʠʚʥʠʦʪ ʤʝʥʘ˅ʤʝʥʪ ʥʘ ʚʨʩʢʘʪʘ ʩʦ ʢʦʨʠʩʥʠʮʠʪʝ, 

ʬʦʢʫʩʠʨʘʿ˃ʠ ʩʝ ʥʘ ʧʦʩʪʦʿʘʥʘʪʘ ʛʨʠʞʘ ʟʘ ʢʦʨʠʩʥʠʮʠʪʝ, ʦʜʥʦʩʥʦ ʢʘʢʦ ʜʘ ʩʝ ʟʘʜʨʞʘʪ 

ʚʨʝʜʥʠʪʝ ʢʦʨʠʩʥʠʮʠ ʠ ʢʘʢʦ ʪʠʝ ʜʘ ʩʪʘʥʘʪ ʧʦʧʨʦʬʠʪʘʙʠʣʥʠ ʟʘ ʢʦʤʧʘʥʠʿʘʪʘ. Data 

Mining ʤʦʞʝ ʜʘ ʩʝ ʧʨʠʤʝʥʠ ʚʦ ʧʨʝʜʚʠʜʫʚʘˁʝʪʦ ʥʘ ʪʦʘ ʢʦʠ ʢʦʨʠʩʥʠʮʠ ʥʘʿʚʝʨʦʿʘʪʥʦ 

˃ʝ ʿʘ ʦʪʢʘʞʘʪ ʫʩʣʫʛʘʪʘ ʥʘ ʢʦʤʧʘʥʠʿʘʪʘ ʚʦ ʙʣʠʩʢʘ ʠʜʥʠʥʘ, ʰʪʦ, ʥʘʿʯʝʩʪʦ ʚʦ 

ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʩʢʘʪʘ ʠʥʜʫʩʪʨʠʿʘ ʩʝ ʥʘʨʝʢʫʚʘ ñchurnò (ʦʪʢʘʞʫʚʘˁʝ ʥʘ 

ʧʨʝʪʧʣʘʪʘʪʘ ) ʧʨʝʜʚʠʜʫʚʘˁʝ89. ʆʪʢʘʞʫʚʘˁʝʪʦ ʥʘ ʧʨʝʪʧʣʘʪʘʪʘ, ʚʩʫʰʥʦʩʪ, ʝ 

ʥʘʿʛʦʣʝʤʘʪʘ ʛʨʠʞʘ ʥʘ ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʩʢʠʪʝ ʢʦʤʧʘʥʠʠ, ʧʨʝʜ ʩʝ, ʧʦʨʘʜʠ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʠʪʝ ʥʘ ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʩʢʠʦʪ ʧʘʟʘʨ, ʢʘʢʦ ʟʘʩʠʪʫʚʘˁʝ ʧʨʦʩʣʝʜʝʥʦ ʩʦ 

ʜʠʥʘʤʠʯʥʠ ʧʨʦʤʝʥʠ. ɺʦ ʪʦʿ ʢʦʥʪʝʢʩʪ, ʢʘʢʦ ʰʪʦ ʩʝ ʟʘʩʠʪʫʚʘ ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʩʢʠʦʪ 

ʧʘʟʘʨ, ʧʨʠʜʦʙʠʚʘˁʝʪʦ ʥʘ ʥʦʚ ʢʦʨʠʩʥʠʢ ʩʪʘʥʫʚʘ ʩʝ ʧʦʩʢʘʧʦ, ʦʪʢʦʣʢʫ ʜʘ ʩʝ ʟʘʜʨʞʠ 

ʧʦʩʪʦʿʥʘʪʘ ʙʘʟʘ ʢʦʨʠʩʥʠʮʠ. ʀʩʪʦ ʪʘʢʘ, ʜʠʥʘʤʠʯʥʠʪʝ ʧʨʦʤʝʥʠ ʥʘ ʧʘʟʘʨʦʪ, ʧʨʦʤʝʥʠʪʝ 

ʢʘʿ ʢʦʥʢʫʨʝʥʮʠʿʘʪʘ, ʫʥʘʧʨʝʜʫʚʘˁʝʪʦ ʥʘ ʪʝʭʥʦʣʦʛʠʠʪʝ ʠ ʨʝʛʫʣʘʮʠʿʘʪʘ ʤʦʞʘʪ ʜʘ ʩʝ 

ʩʦʟʜʘʜʘʪ ʧʦʛʦʣʝʤʠ ʤʦʞʥʦʩʪʠ ʢʦʨʠʩʥʠʮʠʪʝ ʜʘ ʿʘ ʥʘʧʫʰʪʘʪ ʧʦʩʪʦʿʥʘʪʘ ʢʦʤʧʘʥʠʿʘ ʠ 

ʜʘ ʧʨʝʤʠʥʘʪ ʚʦ ʜʨʫʛʘ ʢʦʥʢʫʨʝʥʪʩʢʘ ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʩʢʘ ʢʦʤʧʘʥʠʿʘ. ʉʦ ʢʦʨʠʩʪʝˁʝʪʦ 

ʥʘ Data Mining ʤʦʞʝ ʜʘ ʩʝ ʠʟʛʨʘʜʠ ʤʦʜʝʣ ʰʪʦ ˃ʝ ʩʝ ʧʦʪʧʠʨʘ ʥʘ ʠʩʪʦʨʠʩʢʠʪʝ 

ʧʦʜʘʪʦʮʠ ʟʘ ʢʦʨʠʩʥʠʢʦʪ ʠ ʰʪʦ ˃ʝ ʛʝʥʝʨʠʨʘ ʣʠʩʪʘ ʥʘ ʢʦʨʠʩʥʠʮʠ ʟʘ ʢʦʠ ʧʦʩʪʦʠ 

ʛʦʣʝʤʘ ʚʝʨʦʿʘʪʥʦʩʪ ʜʝʢʘ ˃ʝ ʿʘ ʥʘʧʫʰʘʪʘʪ ʢʦʤʧʘʥʠʿʘʪʘ . ɺʘʢʚʠʦʪ ʤʦʜʝʣ ʤʦʞʝ ʜʘ 

ʚʢʣʫʯʫʚʘ ʧʨʝʜʚʠʜʫʚʘˁʝ ʟʘ ʚʝʨʦʿʘʪʥʦʩʪʘ ʥʘ ʦʪʢʘʞʫʚʘˁʝ ʥʘ ʧʨʝʪʧʣʘʪʘʪʘ ʟʘ ʩʝʢʦʿ 
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ʢʦʨʠʩʥʠʢ ʠ ʢʣʘʩʠʬʠʢʘʮʠʿʘ ʥʘ ʥʘʿʚʝʨʦʿʘʪʥʠʪʝ ʢʦʨʠʩʥʠʮʠ ʢʦʠ ˃ʝ ʿʘ ʦʪʢʘʞʘʪ 

ʧʨʝʪʧʣʘʪʘʪʘ, ʥʘʩʧʨʦʪʠ ʦʥʠʝ ʢʦʠ ʥʝʤʘ ʜʘ ʿʘ ʦʪʢʘʞʘʪ. 

ʇʨʚʠʯʥʦʪʦ ʜʝʿʩʪʚʫʚʘˁʝ ʥʘ ʢʦʤʧʘʥʠʿʘʪʘ, ʟʘ ʜʘ ʛʦ ʩʧʨʝʯʠ ʢʦʨʠʩʥʠʢʦʪ ʜʘ ʿʘ 

ʥʘʧʫʰʪʠ, ʝ ʜʘ ʛʦ ʨʘʟʙʝʨʝ ʥʝʛʦʚʦʪʦ ʦʜʥʝʩʫʚʘˁʝ ʠ ʜʘ ʩʝ ʦʙʠʜʝ ʜʘ ʛʠ ʥʘʿʜʝ ʰʘʙʣʦʥʠʪʝ 

ʥʘ ʦʜʥʝʩʫʚʘˁʝ ʧʨʠ ʦʪʢʘʞʫʚʘˁʝ ʥʘ ʧʨʝʪʧʣʘʪʘʪʘʪʘ ʠ ʥʘʧʫʰʪʘˁʝʪʦ ʥʘ ʢʦʤʧʘʥʠʿʘʪʘ, ʟʘ 

ʜʘ ʤʦʞʝ ʢʦʤʧʘʥʠʿʘʪʘ ʦʜʥʘʧʨʝʜ ʜʘ ʧʨʝʟʝʤʝ ʩʦʦʜʚʝʪʥʠ ʯʝʢʦʨʠ. ʆʜʥʝʩʫʚʘˁʝʪʦ ʥʘ 

ʢʦʨʠʩʥʠʮʠʪʝ ʤʦʞʝ ʜʘ ʩʝ ʨʘʟʙʝʨʝ ʠ ʦʜ ʝʜʥʦʩʪʘʚʥʠʪʝ ʧʨʘʰʘˁʘ ʠʣʠ OLAP ʘʥʘʣʠʟʠʪʝ, 

ʠʣʠ ʧʘʢ ʝʜʥʦʩʪʘʚʥʦ ʦʜ ʠʩʢʫʩʪʚʦ. ʄʝʺʫʪʦʘ, Data Mining ʪʨʝʙʘ ʜʘ ʿʘ ʧʨʝʟʝʤʝ ʫʣʦʛʘʪʘ 

ʟʘ ʠʜʝʥʪʠʬʠʢʫʚʘˁʝ ʥʘ ʦʜʥʝʩʫʚʘˁʝʪʦ ʥʘ ʢʦʨʠʩʥʠʮʠʪʝ ʧʦʚʨʟʘʥʦ ʩʦ ʦʪʢʘʞʫʚʘˁʝʪʦ ʥʘ 

ʧʨʝʪʧʣʘʪʘʪʘ, ʰʪʦ ʝ ʩʢʨʠʝʥʦ ʚʦ ʛʦʣʝʤʠʪʝ ʧʦʜʘʪʦʯʥʠ ʩʝʪʦʚʠ, ʢʘʢʦ ʪʨʘʥʩʢʘʮʠʠ ʦʜ 

ʨʘʟʛʦʚʦʨʠʪʝ. ʉʦʦʜʚʝʪʝʥ ʤʦʜʝʣ ʥʘ Data Mining ʤʦʞʝ ʜʘ ʛʦ ʠʜʝʥʪʠʬʠʢʫʚʘ ʰʘʙʣʦʥʦʪ 

ʥʘ ʦʜʥʝʩʫʚʘˁʝ ʧʨʠ ʦʪʢʘʞʫʚʘˁʝʪʦ ʠ ʜʘ ʧʦʜʛʦʪʚʠ ʧʨʠʩʪʦʿʥʠ ʧʦʥʫʜʠ ʟʘ ʢʦʨʠʩʥʠʮʠʪʝ 

ʟʘ ʜʘ ʛʦ ʩʧʨʝʯʠ ʥʠʚʥʦʪʦ ʥʘʧʫʰʪʘˁʝ ʥʘ ʢʦʤʧʘʥʠʩʢʠʪʝ ʫʩʣʫʛʠ. 

ʉʧʦʨʝʜ ʪʦʘ, ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʠʪʝ ʩʝ ʝʜʥʘ ʦʜ ʦʙʣʘʩʪʠʪʝ ʢʘʜʝ ʰʪʦ Data Mining 

ʤʦʞʝ ʜʘ ʥʘʿʜʝ ʤʥʦʛʫ ʛʦʣʝʤʘ ʧʨʠʤʝʥʘ, ʘ ʠ ʩʘʤʘʪʘ ʧʨʠʤʝʥʘ ʝ ʫʩʣʦʚʝʥʘ ʦʜ ʧʨʠʨʦʜʘʪʘ 

ʥʘ ʜʝʿʥʦʩʪʘ ʢʘʜʝ ʰʪʦ ʩʝ ʛʝʥʝʨʠʨʘʘʪ ʛʦʣʝʤʠ ʢʦʣʠʯʠʥʠ ʧʦʜʘʪʦʮʠ. ʇʘ, ʢʦʛʘ ʩʪʘʥʫʚʘ 

ʟʙʦʨ ʟʘ ʛʦʣʝʤʠʪʝ  ʢʦʣʠʯʠʥʠ ʥʘ ʧʦʜʘʪʦʮʠ, ʪʦʛʘʰ ʫʧʦʪʨʝʙʘʪʘ ʥʘ Data Mining 

ʘʧʣʠʢʘʮʠʠʪʝ ʩʪʘʥʫʚʘ ʥʝʤʠʥʦʚʥʦʩʪ. 

 

1.6 ʆʩʪʘʥʘʪʠ ʦʙʣʘʩʪʠ ʥʘ ʧʨʠʤʝʥʘ ʥʘ Data Mining  

Data Mining ʥʘʦʺʘ ʩʚʦʿʘ ʧʨʠʤʝʥʘ ʠ ʚʦ ʛʦʣʝʤ ʙʨʦʿ ʜʨʫʛʠ ʦʙʣʘʩʪʠ. ʅʝʢʦʠ 

ʧʨʘʰʘˁʘ ʤʦʞʘʪ ʜʘ ʧʦʩʣʫʞʘʪ ʢʘʢʦ ʢʦʨʠʩʥʘ ʨʘʤʢʘ ʟʘ ʧʦʛʦʜʥʦʩʪʘ ʠ ʧʨʠʤʝʥʣʠʚʦʩʪʘ ʥʘ 

Data Mining ʚʦ ʦʧʨʝʜʝʣʝʥʠ ʦʙʣʘʩʪʠ, ʘ ʪʠʝ ʩʝ: 

 ʢʦʿʘ ʝ ʢʨʘʿʥʘʪʘ ʮʝʣ ʦʜ ʧʨʠʤʝʥʘʪʘ ʥʘ Data Mining; 

 ʢʦjʘ ʝ ʧʨʠʨʦʜʘʪʘ ʥʘ ʧʨʦʮʝʩʠʪʝ ʢʘʜʝ ʰʪʦ ʙʠ ʩʝ ʢʦʨʠʩʪʝʣ Data Mining; 

 ʢʦʣʢʫ ʧʦʜʘʪʦʮʠʪʝ ʩʝ ʠʥʪʝʥʟʠʚʥʠ ʚʦ ʜʘʜʝʥʘʪʘ ʦʙʣʘʩʪ, ʢʦʣʢʘʚʘ ʝ ʥʠʚʥʘʪʘ 

ʢʦʣʠʯʠʥʘ, ʩʪʨʫʢʪʫʨʘ ʠ ʢʚʘʣʠʪʝʪ; 

 ʢʦʣʢʫ ʯʠʥʠ ʧʨʠʙʠʨʘˁʝʪʦ ʥʘ ʧʦʜʘʪʦʮʠʪʝ; 

 ʜʘʣʠ ʦʥʠʝ ʢʦʠ ʩʝ ʚʢʣʫʯʝʥʠ ʚʦ Data Mining  ʧʨʦʮʝʩʦʪ ʛʦ ʧʨʠʬʘ˃ʘʪ Data 

Mining  ʠ ʜʘʣʠ ʨʘʩʧʦʣʘʛʘʘʪ ʩʦ ʩʦʦʜʚʝʪʥʠ ʟʥʘʝˁʘ; 
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 ʜʘʣʠ ʢʦʨʠʩʥʦʩʪʘ ʦʜ ʧʨʠʤʝʥʘʪʘ ʥʘ Data Mining ʘʧʣʠʢʘʮʠʿʘʪʘ ʝ ʧʦʛʦʣʝʤʘ 

ʦʜ ʪʨʦʰʦʮʠʪʝ ʰʪʦ ʩʝ ʥʘʧʨʘʚʝʥʠ ʟʘ ʥʝʿʟʠʥʘ ʧʨʠʤʝʥʘ; 

 ʢʦʝ ʝ ʥʠʚʦʪʦ ʥʘ ʟʨʝʣʦʩʪ ʥʘ Data Mining ʪʝʭʥʦʣʦʛʠʿʘʪʘ, ʨʝʣʝʚʘʥʪʥʘ ʟʘ ʦʚʦʿ 

ʜʦʤʝʥ, ʠʪʥ. 

ʊʘʢʘ, ʥʘ ʧʨʠʤʝʨ, ʧʨʠʤʝʥʘʪʘ ʥʘ Data Mining ʚʦ ʧʨʠʨʦʜʥʠʪʝ ʥʘʫʢʠ ʚʢʣʫʯʫʚʘ 

ʢʦʨʠʩʪʝˁʝ ʥʘ Data Mining ʚʦ ʤʦʣʝʢʫʣʘʨʥʘʪʘ ʙʠʦʣʦʛʠʿʘ, ʙʠʦʠʥʬʦʨʤʘʪʠʢʘʪʘ, 

ʙʠʦʭʝʤʠʿʘʪʘ ʠ ʤʝʜʠʮʠʥʩʢʠʪʝ ʠʩʪʨʘʞʫʚʘˁʘ. ʉʦ ʧʦʤʦʰ ʥʘ Data Mining, ʥʘʿʯʝʩʪʦ, ʩʝ 

ʘʥʘʣʠʟʠʨʘʘʪ ʧʦʜʘʪʦʮʠʪʝ ʰʪʦ ʩʝ ʛʝʥʝʨʠʨʘʥʠ ʧʨʝʢʫ ʥʝʢʦʠ ʝʢʩʧʝʨʠʤʝʥʪʠ (ʢʘʢʦ ʥʘ 

ʧʨʠʤʝʨ ʝʢʩʧʝʨʠʤʝʥʪʠ ʚʦ ʦʙʣʘʩʪʘ ʥʘ ʤʠʢʦʨʦʙʠʣʦʛʠʿʘ, ʧʦʪʦʘ ʚʦ ʥʝʢʦʠ ʤʝʜʠʮʠʥʩʢʠ 

ʠʩʪʨʘʞʫʚʘˁʘ, ʩʝʛʤʝʥʪʠʨʘˁʝ ʥʘ ʛʝʥʠ ʠʪʥ). ʇʨʠʪʦʘ, ʛʣʘʚʥʘʪʘ ʮʝʣ ʥʘ Data Mining  ʝ 

ʦʪʢʨʠʚʘˁʝ ʥʝʢʘʢʚʘ ʢʦʨʝʣʘʮʠʿʘ ʤʝʺʫ ʦʜʜʝʣʥʠʪʝ ʛʝʥʝʪʩʢʠ ʦʩʦʙʠʥʠ, ʤʝʜʠʮʠʥʩʢʠʪʝ 

ʪʨʝʪʤʘʥʠ ʠʣʠ ʨʝʘʢʮʠʿʘʪʘ ʥʘ ʧʘʮʠʝʥʪʠʪʝ. ʆʩʦʙʝʥʦ ʫʧʦʪʨʝʙʘʪʘ ʥʘ Data Mining 

ʘʧʣʠʢʘʮʠʠʪʝ ʝ ʛʦʣʝʤʘ ʚʦ ʬʘʨʤʘʮʝʚʪʩʢʘʪʘ ʠʥʜʫʩʪʨʠʿʘ ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʿʘʪʘ, 

ʥʘʿʚʝʨʦʿʪʥʦ ʧʦʨʘʜʠ ʢʦʤʧʣʝʢʩʥʦʩʪʘ ʥʘ ʧʨʦʙʣʝʤʠʪʝ ʚʦ ʦʚʠʝ ʦʙʣʘʩʪʠ, ʥʦ ʠʩʪʦ ʪʘʢʘ ʠ 

ʧʦʨʘʜʠ ʧʦʪʝʥʮʠʿʘʣʥʠʪʝ ʛʦʣʝʤʠ ʧʨʠʭʦʜʠ ʥʘ ʢʦʤʧʘʥʠʠʪʝ ʦʜ ʦʚʘʘ ʦʙʣʘʩʪ ʩʦ 

ʢʨʝʠʨʘˁʝʪʦ ʥʘ ʠʥʦʚʘʪʠʚʥʠ ʧʨʦʠʟʚʦʜʠ. 

 ʇʨʠʤʝʥʘʪʘ ʥʘ Data Mining ʚʧʝʯʘʪʣʠʚʦ ʝ ʟʘʙʝʣʝʞʠʪʝʣʥʘ ʧʨʠ ʧʨʦʫʯʫʚʘˁʝʪʦ ʥʘ 

ʤʦʣʝʢʫʣʦʪ ʥʘ RNA90. ʀʤʝʥʦ, ʛʨʫʧʠʨʘˁʝʪʦ ʥʘ ʤʦʣʝʢʫʣʠʪʝ ʥʘ RNA ʧʦʜʨʘʟʙʠʨʘ 

ʥʠʚʥʘ ʚʥʠʤʘʪʝʣʥʘ ʩʝʣʝʢʮʠʿʘ ʟʘ ʩʧʦʨʝʜʫʚʘˁʝ, ʧʨʝʢʫ ʦʪʢʨʠʚʘˁʝ ʰʘʙʣʦʥʠ ʟʘ ʥʠʚʥʦʪʦ 

ʦʜʥʝʩʫʚʘˁʝ. ʊʘʢʘ, ʥʘ ʧʨʠʤʝʨ, ʧʦʪʨʝʙʥʦ ʝ ʛʨʫʧʠʨʘˁʝ ʥʘ ʤʦʣʢʫʣʠ ʥʘ RNA ʰʪʦ ʜʝʣʘʪ 

ʚʦʦʙʠʯʘʝʥʘ ʢʦʤʙʠʥʘʮʠʿʘ ʬʘʢʪʦʨʠ ʥʘ ʪʨʘʥʩʢʨʠʧʮʠʿʘ. ɺʘʢʚʘʪʘ ʘʥʘʣʠʟʘ ʤʦʞʝ ʜʘ ʩʝ 

ʥʘʧʨʘʚʠ ʩʦ ʧʦʤʦʰ ʥʘ ʘʣʛʦʨʠʪʤʠ ʟʘ ʢʣʘʩʪʝʨʠʨʘˁʝ. 

 ɺʦ ʧʦʩʣʝʜʥʦ ʚʨʝʤʝ ʩʝ ʧʦʚʝ˃ʝ ʩʝ ʚʨʰʘʪ ʠʩʧʠʪʫʚʘˁʘ ʰʪʦ ʩʝ ʦʜʥʝʩʫʚʘʘʪ ʥʘ 

ʬʫʥʢʮʠʿʘʪʘ ʥʘ ʛʝʥʠʪʝ ʢʘʿ ʯʦʚʝʢʦʪ, ʧʦʟʥʘʪʦ ʢʘʢʦ ʛʝʥʝʪʩʢʠ ʠʥʞʝʥʝʨʠʥʛ. Data Mining 

ʠʛʨʘ ʛʣʘʚʥʘ ʫʣʦʛʘ ʚʦ ʦʚʦʿ ʧʨʦʮʝʩ91. ɿʘ ʪʘʘ ʮʝʣ, ʥʘʿʧʨʚʠʥ ʩʫʨʦʚʠʪʝ ʧʦʜʘʪʦʮʠ ʦʜ 

ʤʠʢʨʦʙʠʦʣʦʛʠʿʘʪʘ ʪʨʝʙʘ ʜʘ ʙʠʜʘʪ ʪʨʘʥʩʬʦʨʤʠʨʘʥʠ ʠ ʥʦʨʤʘʣʠʟʠʨʘʥʠ ʚʦ ʧʦʜʘʪʦʮʠ 

ʥʘʜ ʢʦʠ ʰʪʦ ˃ʝ ʤʦʞʝ ʜʘ ʩʝ ʚʨʰʠ ʦʙʨʘʙʦʪʢʘ ʠ ʩʧʦʨʝʜʫʚʘˁʝ. ʊʘʢʘ ʪʨʘʥʩʬʦʨʤʠʨʘʥʠʪʝ 

ʧʦʜʘʪʦʮʠ ʪʨʝʙʘ ʜʘ ʙʠʜʘʪ ʢʣʘʩʪʝʨʠʨʘʥʠ ʚʦ ʢʣʘʩʪʝʨʠ ʥʘ ʛʝʥʠ ʰʪʦ ʤʝʺʫʩʝʙʥʦ ˃ʝ 

                                                 
90 Ramakrishnan R., Freytag J.C, Report based on a workshop Data Mining:The Next Generation, Dagstuhl 

seminar, 2005 
91 Hakenberg J., Bickel S., Plake C., Brefeld U., Leser U., Systematic Feature Evaluation for Gene Name 

recognition, BMC Bioinformatic, 2005 
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ʢʦʨʝʣʠʨʘʘʪ. ʄʥʦʛʫ ʧʦʧʫʣʘʨʝʥ ʧʨʠʩʪʘʧ ʟʘ ʚʘʢʚʘ ʢʣʘʩʪʝʨʟʘʮʠʿʘ ʝ ʘʚʪʦʤʘʪʩʢʘʪʘ 

ʢʣʘʩʪʝʨ ʘʥʘʣʠʟʘ (K-means). ʆʪʢʘʢʦ ʝʜʥʘʰ ʢʣʘʩʪʝʨʠʪʝ ˃ʝ ʙʠʜʘʪ ʜʝʬʠʥʠʨʘʥʠ, 

ʬʫʥʢʮʠʦʥʘʣʥʦʪʦ ʟʘʧʠʰʫʚʘˁʝ ʥʘ ʛʝʥʠʪʝ ʚʦ ʢʣʘʩʪʝʨʠʪʝ ʪʨʝʙʘ ʜʘ ʙʠʜʝ ʜʝʢʦʜʠʨʘʥʦ ʚʦ 

ʦʨʠʛʠʥʘʣʥʘʪʘ ʬʦʨʤʘ. ɺʘʢʚʦʪʦ ʜʝʢʦʜʠʨʘˁʝ ʥʘ ʠʥʬʦʨʤʘʮʠʠʪʝ ʛʦ ʚʨʰʘʪ ʛʝʥʝʪʩʢʠʪʝ 

ʩʪʨʫʯˁʘʮʠ. ʇʦʪʦʘ ʩʝ ʚʨʰʠ ʜʝʩʢʨʠʧʮʠʿʘ ʥʘ ʙʠʣʦʰʢʠʪʝ ʧʨʦʮʝʩʠ, ʤʦʣʝʢʫʣʘʨʥʠʪʝ 

ʬʫʥʢʮʠʠ ʠ ʣʦʢʘʮʠʿʘʪʘ ʥʘ ˃ʝʣʠʠʪʝ. ɺʦ ʠʜʝʘʣʝʥ ʩʣʫʯʘʿ, ʛʝʥʠʪʝ ʦʜ ʩʝʢʦʿ ʢʣʘʩʪʝʨ ʪʨʝʙʘ 

ʜʘ ʠʤʘʘʪ ʠʩʪʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʪ.ʝ. ʜʘ ʙʠʜʘʪ ʠʩʪʦ ʬʫʥʢʮʠʦʥʘʣʥʦ ʟʘʧʠʰʘʥʠ. ʂʘʢʦ 

ʝʜʠʥʩʪʚʝʥ ʧʨʦʙʣʝʤ ʚʦ ʦʚʘʘ ʩʠʪʫʘʮʠʿʘ ʤʦʞʝ ʜʘ ʩʝ ʿʘʚʠ ʙʨʦʿʦʪ ʥʘ ʧʦʜʘʪʦʮʠ, ʪ.ʝ. 

ʦʩʦʙʝʥʦ ʢʦʛʘ ʩʪʘʥʫʚʘ ʟʙʦʨ ʟʘ ʢʣʘʩʪʝʨʠʨʘˁʝ ʥʘ ʦʛʨʦʤʝʥ ʙʨʦʿ ʛʝʥʠ, ʥʦ ʩʝʧʘʢ ʪʦʘ ʤʦʞʝ 

ʜʘ ʩʝ ʥʘʜʤʠʥʝ ʩʦ ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʙʨʦʿʦʪ ʥʘ ʦʧʩʝʨʘʚʮʠʠ ʠ ʝʪʘʧʥʦ ʨʝʰʘʚʘˁʝ ʥʘ 

ʧʨʦʙʣʝʤʦʪ. 

ʆʪʢʨʠʚʘˁʝʪʦ ʥʘ ʝʚʦʣʫʪʠʚʥʠʪʝ ʨʘʟʣʠʢʠ92 ʤʝʺʫ ʨʘʟʣʠʯʥʠʪʝ ʚʠʜʦʚʠ, ʠʩʪʦ 

ʪʘʢʘ, ʝ ʝʜʥʘ ʦʜ ʦʙʣʘʩʪʠʪʝ ʥʘ ʧʨʠʤʝʥʘ ʥʘ Data Mining. ʅʘʧʦʨʠʪʝ ʚʦ ʦʚʘʘ ʦʙʣʘʩʪ 

ʜʦʚʝʜʦʘ ʜʦ ʦʧʨʝʜʝʣʝʥʠ ʛʝʥʝʪʩʢʠ ʧʨʦʥʘʿʜʦʮʠ ʢʘʿ ʨʘʟʣʠʯʥʠ ʚʠʜʦʚʠ (ʰʠʤʧʘʥʟʦ, 

ʛʣʫʰʝʮ, ʢʦʢʦʰʢʘ, ʢʫʯʝ ʠ ʥʝʢʦʣʢʫ ʚʠʜʦʚʠ ʨʠʙʠ). ʉʦ ʧʦʤʦʰ ʥʘ Data Mining ʙʝʰʝ 

ʜʘʜʝʥʘ ʤʦʞʥʦʩʪ ʟʘ ʢʦʤʧʘʨʘʮʠʿʘ ʥʘ ʛʝʥʠʪʝ ʥʘ ʨʘʟʣʠʯʥʠʪʝ ʚʠʜʦʚʠ (ʢʘʢʦ, ʥʘ ʧʨʠʤʝʨ, 

ʧʦʤʝʺʫ ʮʠʮʘʯʠ ʠ ʨʠʙʠ), ʘ ʩʦ ʪʦʘ ʜʦʿʜʝ ʜʦ ʦʪʢʨʠʚʘˁʝ ʥʘ ʥʝʢʦʠ ʩʢʨʠʝʥʠ ʘʩʧʝʢʪʠ ʦʜ 

ʝʚʦʣʫʮʠʿʘʪʘ ʥʘ ʚʠʜʦʚʠʪʝ ʥʠʟ ʠʣʿʘʜʥʠʮʠ ʛʦʜʠʥʠ. ʅʝʢʦʠ Data Mining ʤʝʪʦʜʠ, ʰʪʦ ʩʝ 

ʫʧʦʪʨʝʙʫʚʘʘʪ ʚʦ ʦʚʘʘ ʦʙʣʘʩʪ, ʚʨʰʘʪ ʦʪʢʨʠʚʘˁʝ ʥʘ ʥʘʿʝʜʥʦʩʪʘʚʥʠʪʝ ʰʘʙʣʦʥʠ ʰʪʦ 

ʦʚʦʟʤʦʞʫʚʘʘʪ ʧʦʚʝ˃ʝʢʨʘʪʝʥ ʫʚʠʜ ʚʦ ʢʨʘʪʢʠʪʝ ʧʦʩʣʝʜʦʚʘʪʝʣʥʠ ʩʝʢʚʝʥʮʠ ʰʪʦ ʩʝ 

ʥʘʨʝʢʫʚʘʘʪ seed (ʟʨʥʦ). ɻʦʣʝʤ ʙʨʦʿ Data Mining  ʘʧʣʠʢʘʮʠʠ ʩʝ ʟʘʩʥʦʚʘʘʪ ʪʦʢʤʫ ʥʘ 

ʦʚʘʘ ʠʜʝʿʘ. 

Data Mining ʩʚʦʿʘ ʧʨʠʤʝʥʘ ʥʘʦʺʘ ʠ ʥʘ ʧʦʣʝʪʦ ʥʘ ʘʩʪʨʦʥʦʤʠʿʘʪʘ, ʛʣʘʚʥʦ, ʧʨʠ 

ʘʥʘʣʠʟʘ ʥʘ ʩʘʪʝʣʠʪʩʢʠʪʝ ʩʥʠʤʢʠ ʠʣʠ ʘʥʘʣʠʟʘ ʥʘ ʩʥʠʤʢʠʪʝ ʦʜ ʪʝʣʝʩʢʦʧʠʪʝ. ʅʘʫʯʥʘ 

ʘʥʘʣʠʟʘ ʥʘ ʚʠʟʫʝʣʥʠʪʝ ʧʦʜʘʪʦʮʠ ʥʝ ʝ ʤʦʞʥʘ ʙʝʟ ʥʠʚʥʘ ʨʝʜʫʢʮʠʿʘ, ʘ ʨʝʜʫʢʮʠʿʘʪʘ ʙʠ 

ʤʦʞʝʣʘ ʜʘ ʩʝ ʚʨʰʠ ʧʨʝʢʫ ʢʣʘʩʠʬʠʢʘʮʠʿʘ, ʢʣʘʩʪʝʨʠʟʘʮʠʿʘ, ʢʘʪʘʣʦʛʠʟʘʮʠʿʘ, ʜʝʣʝˁʝ ʥʘ 

ʧʦʜʘʪʦʮʠʪʝ ʠʪʥ. ɺʦ ʦʚʦʿ ʩʣʫʯʘʿ, ʚʨʟ ʦʩʥʦʚʘ ʥʘ ʛʦʣʝʤ ʙʨʦʿ ʩʘʪʝʣʠʪʩʢʠ ʩʥʠʤʢʠ ʩʦ 

ʦʛʨʦʤʥʘ ʨʝʟʦʣʫʮʠʿʘ, ʩʝ ʚʨʰʠ ʢʣʘʩʠʬʠʢʘʮʠʿʘ ʥʘ ʥʝʙʝʩʢʠʪʝ ʪʝʣʘ (ʢʘʢʦ, ʥʘ ʧʨʠʤʝʨ, 

ʥʝʢʦʠ ʼʚʝʟʜʠ, ʛʘʣʘʢʩʠʠ, ʼʚʝʟʜʘʥʠ ʿʘʪʘ ʠʪʥ.). ʊʘʢʚʘʪʘ ʢʣʘʩʠʬʠʢʘʮʠʿʘ ʩʝ ʚʨʰʠ ʚʨʟ 
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ʦʩʥʦʚʘ ʥʘ 40 ʘʪʨʠʙʫʪʠ ʟʘ ʩʝʢʦʝ ʥʝʙʝʩʢʦ ʪʝʣʦ, ʘ ʘʪʨʠʙʫʪʠʪʝ ʩʝ ʟʘʜʘʚʘʘʪ ʦʜ ʩʪʨʘʥʘ ʥʘ 

ʘʩʪʨʦʥʦʤʠʪʝ, ʙʠʜʝʿ˃ʠ ʛʦʣʝʤ ʜʝʣ ʦʜ ʥʝʙʝʩʢʠʪʝ ʪʝʣʘ ʰʪʦ ʩʝ ʥʘʦʺʘʘʪ ʥʘ ʩʣʠʢʠʪʝ ʩʝ 

ʥʝʿʘʩʥʠ. ʂʘʢʦ ʧʨʠʤʝʨ ʟʘ ʪʘʢʚʘ ʘʧʣʠʢʘʮʠʿʘ ʤʦʞʝ ʜʘ ʩʝ ʥʘʚʝʜʝ ʩʠʩʪʝʤʦʪ JARtool 

93(Jat Propulsion Labaratory, USA), ʯʠʿʘʰʪʦ ʟʘʜʘʯʘ ʝ ʜʝʪʝʢʮʠʿʘ ʥʘ ʤʥʦʛʫʙʨʦʿʥʠ ʤʘʣʠ 

ʚʫʣʢʘʥʠ ʥʘ ɺʝʥʝʨʘ ʚʨʟ ʦʩʥʦʚʘ ʥʘ ʩʘʪʝʣʠʪʩʢʠʪʝ ʩʥʠʤʢʠ. ʇʨʠʪʦʘ, ʪʨʝʥʠʨʘˁʝʪʦ ʥʘ 

ʚʘʢʚʠʦʪ ʩʠʩʪʝʤ ʩʝ ʚʨʰʠ ʩʦ ʧʦʤʦʰ ʥʘ ʩʣʠʢʠ ʥʘ ʢʦʠ ʰʪʦ ʩʠʛʫʨʥʦ ʧʦʩʪʦʿʘʪ ʪʘʢʚʠ ʤʘʣʠ 

ʚʫʣʢʘʥʠ. ɼʨʫʛ ʪʘʢʦʚ ʧʨʠʤʝʨ ʝ ʩʠʩʪʝʤʦʪ ʥʘ NASA, Quakefinder ʰʪʦ ʩʣʫʞʠ ʟʘ 

ʜʝʪʝʢʮʠʿʘ ʥʘ ʪʝʢʪʦʥʩʢʠʪʝ ʘʢʪʠʚʥʦʩʪʠ ʥʘ ʟʝʤʿʘʪʘ ʚʨʟ ʦʩʥʦʚʘ ʥʘ ʩʘʪʝʣʠʪʩʢʠ ʩʥʠʤʢʠ94. 

ʊʦʿ ʬʫʥʢʮʠʦʥʠʨʘ ʚʨʟ ʦʩʥʦʚʘ ʥʘ ʟʘʙʝʣʝʞʫʚʘˁʝ ʥʘ ʤʘʣʠ ʧʦʤʝʩʪʫʚʘˁʘ ʠʣʠ ʧʨʦʤʝʥʠ 

ʥʘ ʩʣʠʢʠʪʝ, ʧʨʠ ʰʪʦ ʿʘ ʦʧʨʝʜʝʣʫʚʘ ʥʘʩʦʢʘʪʘ ʠ ʩʠʣʘʪʘ ʥʘ ʧʦʤʝʩʪʫʚʘˁʝ ʥʘ ʪʣʦʪʦ. 

ɺʦ ʧʦʩʣʝʜʥʦ ʚʨʝʤʝ ʩʧʦʨʪʦʪ ʝ ʝʜʥʘ ʦʜ ʦʙʣʘʩʪʠʪʝ ʢʘʜʝ ʰʪʦ Data Mining ʥʘʦʺʘ 

ʯʝʩʪʘ ʧʨʠʤʝʥʘ. ʀʤʝʥʦ, ʚʨʟ ʦʩʥʦʚʘ ʥʘ ʩʫʨʦʚʠʪʝ ʧʦʜʘʪʦʮʠ ʚʦ ʩʢʣʘʜʠʰʪʝʪʦ ʥʘ 

ʧʦʜʘʪʦʮʠ (ʢʦʿ ʠʛʨʘʯ ʰʫʪʠʨʘʣ, ʧʨʦʮʝʥʪ ʥʘ ʰʫʪʦʚʠ, ʨʝʟʫʣʪʘʪ ʦʜ ʥʘʪʧʨʝʚʘʨʦʪ ʠʪʥ) 

ʤʦʞʘʪ ʜʘ ʩʝ ʜʦʙʠʿʘʪ ʰʘʙʣʦʥʠ ʦʜ ʧʦʜʘʪʦʮʠʪʝ ʟʘ ʩʪʨʘʪʝʛʠʿʘʪʘ ʥʘ ʪʠʤʦʪ ʟʘ ʩʣʝʜʥʠʪʝ 

ʥʘʪʧʨʝʚʘʨʠ, ʢʘʢʦ ʠ ʜʘ ʩʝ ʠʟʚʨʰʠ ʠʟʙʦʨ ʥʘ ʦʧʪʠʤʘʣʥʠʦʪ ʪʠʤ, ʚʦ ʟʘʚʠʩʥʦʩʪ ʦʜ 

ʪʘʢʪʠʢʘʪʘ (ʥʘʧʘʜ, ʦʜʙʨʘʥʘ).  ʊʘʢʘ, ʥʘ ʧʨʠʤʝʨ, ʝʢʠʧʘʪʘ ʥʘ Boston Celtics ʛʦ ʢʦʨʠʩʪʠ 

IBM ɸdvanced Scout ʩʦʬʪʚʝʨʦʪ ʟʘ Data Mining95. ʆʚʦʿ ʩʦʬʪʚʝʨ ʬʫʥʢʮʠʦʥʠʨʘ, 

ʢʦʨʠʩʪʝʿ˃ʠ ʛʠ ʧʦʜʘʪʦʮʠʪʝ ʩʦ ʢʦʠ ʰʪʦ ʨʘʩʧʦʣʘʛʘ NBA (National Basketball 

Assotiation) ʟʘ ʩʝʢʦʿ ʥʘʪʧʨʝʚʘʨ (ʢʘʢʦ, ʥʘ ʧʨʠʤʝʨ, ʧʦʜʘʪʦʮʠ ʟʘ ʰʫʪʠʨʘˁʘ, ʩʢʦʢʦʚʠ, 

ʜʦʜʘʚʘˁʘ ʠʪʥ.). ʊʘʢʘ, ʩʦ ʧʦʤʦʰ ʥʘ ʦʚʦʿ ʩʦʬʪʚʝʨ ʙʝʘ ʦʪʢʨʠʝʥʠ ʰʘʙʣʦʥʠ ʰʪʦ ʙʝʘ 

ʧʨʝʚʠʜʝʥʠ ʦʜ ʩʪʨʘʥʘ ʥʘ ʪʨʝʥʝʨʠʪʝ ʥʘ ʝʢʠʧʘʪʘ. ʀʤʝʥʦ ʙʝʰʝ ʦʪʢʨʠʝʥʦ ʜʝʢʘ ʢʦʛʘ ʚʦ 

ʠʛʨʘ ʙʝʰʝ ʮʝʥʪʘʨʦʪ ʥʘ ʝʢʠʧʘʪʘ ʥʘ New Yorks Knicksô, Patrick Ewing ʧʨʦʮʝʥʪʦʪ ʥʘ 

ʰʫʪ ʥʘ ʧʨʦʪʠʚʥʠʯʢʘʪʘ ʝʢʠʧʘ ʦʜ ʨʝʢʝʪʦʪ ʙʠʣ ʜʦʩʪʘ ʥʠʟʦʢ. ʇʘ, ʚʨʟ ʦʩʥʦʚʘ ʥʘ ʚʘʢʚʠ ʠ 

ʩʣʠʯʥʠ ʠʥʬʦʨʤʘʮʠʠ, ʪʨʝʥʝʨʠʪʝ ʥʘ Boston ʤʦʞʝʘ ʜʘ ʿʘ ʧʦʩʪʘʚʘʪ ʩʪʨʘʪʝʛʠʿʘʪʘ ʟʘ ʠʛʨʘ 

ʧʨʦʪʠʚ Knicksô. 

ʆʜ ʧʨʝʪʭʦʜʥʘʪʘ ʝʣʘʙʦʨʘʮʠʿʘ ʤʦʞʝ ʜʘ ʩʝ ʟʘʢʣʫʯʠ ʜʝʢʘ Data Mining ʤʦʞʝ ʜʘ 

ʥʘʿʜʝ ʧʨʠʤʝʥʘ ʚʦ ʥʘʿʨʘʟʣʠʯʥʠ ʦʙʣʘʩʪʠ ʧʦʯʥʫʚʘʿ˃ʠ ʦʜ ʧʨʠʨʦʜʥʠʪʝ ʥʘʫʢʠ, ʧʘ ʩʝ ʜʦ 

ʟʘʙʘʚʥʠʪʝ ʠʛʨʠ ʠ ʩʧʦʨʪʩʢʠ ʥʘʪʧʨʝʚʘʨʠ, ʠ ʥʝ ʩʘʤʦ ʰʪʦ ʤʦʞʘʪ ʜʘ ʥʘʿʜʘʪ ʧʨʠʤʝʥʘ 

                                                 
93 McCuistion J.D., and Birk R., NASA Tachnical Report, 2002 
94 Potter C., Klooster S., Steinbach M., Tan P., Kumar V., Journal of  Geophysical  Research, 2003 
95 Bhandari I., Colet E., Parker J., pines Z., Advanced Scout:Data Mining and Knowledge Discovery in 

NBA Data, Data Mining and Knowledge Discovery 2002 



˛̮̓̋̑̉̃́̆̓̏ ̎́ ̮̈̎́̆̆ ̃̏ ̘́̎́̌̉̓̉̋̉̓̆ ̂́̈̉ ̎́ ̗̐̏̅́̓̏̉ ɉ$ÁÔÁ -ÉÎÉÎÇɊ ̃̏ ̗̪̔̎̋̉́̕ ̎́ 
̅̆̌̏̃̎̏̓̏ ̮̑́̂̏̓̆̆ ̎́ ̋̏̍̐́̎̉̉̓̆ 

 

130 

 

ʚʘʢʚʠʪʝ Data Mining ʘʧʣʠʢʘʮʠʠ, ʪʫʢʫ ʠ ʝʬʝʢʪʠʪʝ ʦʜ ʥʠʚʥʘʪʘ ʧʨʠʤʝʥʘ ʙʠ ʤʦʞʝʣʝ ʜʘ 

ʙʠʜʘʪ ʜʦʣʛʦʨʦʯʥʠ. 

 

2.ʉʧʝʮʠʬʠʯʥʠ ʦʙʣʘʩʪʠ ʥʘ ʧʨʠʤʝʥʘ ʥʘ Data Mining 

2.1 Data Mining ʥʘ ʚʨʝʤʝʥʩʢʠ ʩʝʨʠʠ   

ʉʦ ʤʝʪʦʜʦʪ ʥʘ ʚʨʝʤʝʥʩʢʠ ʩʝʨʠʠ ʩʝ ʧʨʝʜʚʠʜʫʚʘʘʪ ʥʝʢʦʠ ʠʜʥʠ ʥʝʧʦʟʥʘʪʠ 

ʚʨʝʜʥʦʩʪʠ ʚʨʟ ʦʩʥʦʚʘ ʥʘ ʚʨʝʤʝʥʩʢʠʪʝ ʧʨʦʤʝʥʣʠʚʠ ʧʨʝʜʠʢʘʪʦʨʠ. ʉʣʠʯʥʠ ʢʘʢʦ ʠ ʢʘʿ 

ʨʝʛʨʝʩʠʿʘʪʘ, ʠ ʦʚʜʝ ʩʝ ʢʦʨʠʩʪʘʪ ʧʦʟʥʘʪʠ ʨʝʟʫʣʪʘʪʠ ʰʪʦ ʩʝ ʦʩʥʦʚʘ ʟʘ 

ʧʨʝʜʚʠʜʫʚʘˁʝʪʦ. ʄʦʜʝʣʦʪ ʤʦʨʘ ʚʦ ʧʨʝʩʤʝʪʢʠʪʝ ʜʘ ʛʠ ʚʢʣʫʯʠ ʨʘʟʣʠʯʥʠʪʝ ʩʚʦʿʩʪʚʘ 

ʥʘ ʧʦʿʘʚʘʪʘ ʚʦ ʪʝʢʦʪ ʥʘ ʚʨʝʤʝʥʩʢʠʦʪ ʧʝʨʠʦʜ, ʨʘʩʧʦʨʝʜʝʥʠ ʚʦ ʥʝʢʘʢʚʘ ʚʨʝʤʝʥʩʢʘ 

ʭʠʝʨʘʨʭʠʿʘ (ʨʘʟʣʠʯʥʦ ʜʝʬʠʥʠʨʘʥʠ ʚʨʝʤʝʥʩʢʠ ʧʝʨʠʦʜʠ (ʢʘʢʦ ʧʝʪ ʠʣʠ ʩʝʜʫʤʜʥʝʚʥʘ 

ʨʘʙʦʪʥʘ ʥʝʜʝʣʘ, ʤʝʩʝʮ, ʢʚʘʨʘʪʘʣ ʠʪʥ.). ʉʧʦʨʝʜ ʪʦʘ, ʩʦ ʧʦʤʦʰ ʥʘ ʘʥʘʣʠʟʘʪʘ ʥʘ 

ʚʨʝʤʝʥʩʢʠʪʝ ʩʝʨʠʠ ʩʝ ʠʩʧʠʪʫʚʘʘʪ ʧʨʦʤʝʥʠʪʝ ʥʘ ʚʨʝʜʥʦʩʪʘ ʥʘ ʧʨʦʤʝʥʣʠʚʘʪʘ ʚʦ 

ʪʝʢʦʪ ʥʘ ʥʝʢʦʿ ʦʧʨʝʜʝʣʝʥ ʚʨʝʤʝʥʩʢʠ ʧʝʨʠʦʜ. ʊʘʢʦʚ ʧʨʠʤʝʨ ʟʘ ʚʨʝʤʝʥʩʢʠ ʩʝʨʠʠ ʝ 

ʜʘʜʝʥ ʥʘ ʩʣʝʜʥʘʪʘ ʩʣʠʢʘ, ʥʘ ʢʦʿʘ ʰʪʦ ʝ ʧʨʠʢʘʞʘʥʦ ʜʚʠʞʝˁʝʪʦ ʥʘ ʮʝʥʘʪʘ ʥʘ ʘʢʮʠʠʪʝ 

ʚʦ ʧʝʨʠʦʜʦʪ ʦʜ 1991 ʜʦ 2004 ʛʦʜʠʥʘ. ɺʨʟ ʦʩʥʦʚʘ ʥʘ ʚʘʢʚʘʪʘ ʘʥʘʣʠʟʘ ʙʠ ʤʦʞʝʣʦ ʜʘ ʩʝ 

ʜʦʥʝʩʝ ʦʜʣʫʢʘ ʚʦ ʢʦʠ ʘʢʮʠʠ ʝ ʥʘʿʜʦʙʨʦ ʜʘ ʩʝ ʠʥʚʝʩʪʠʨʘ, ʘʢʦ ʩʝ ʟʝʤʘʪ ʧʨʝʜʚʠʜ 

ʠʩʪʦʨʠʩʢʠʪʝ ʧʦʜʘʪʦʮʠ ʟʘ ʚʨʝʜʥʦʩʪʘ ʥʘ ʘʢʮʠʠʪʝ ʚʦ ʥʝʢʦʿ ʠʟʤʠʥʘʪ ʚʨʝʤʝʥʩʢʠ ʧʝʨʠʦʜ. 
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ʉʣʠʢʘ 36. ɺʨʝʤʝʥʩʢʠ ʩʝʨʠʠ 

ʅʘʿʛʦʣʝʤ ʙʨʦʿ ʦʜ ʚʘʢʚʠʪʝ ʘʧʣʠʢʘʮʠʠ ʢʦʨʠʩʪʘʪ ʢʦʤʙʠʥʘʮʠʿʘ ʥʘ ʘʣʛʦʨʠʪʤʠ 

ʰʪʦ ʠʤʘʘʪ ʩʧʝʮʠʬʠʯʝʥ ʥʘʯʠʥ ʥʘ ʠʤʧʣʝʤʝʥʪʘʮʠʿʘ ʠ ʰʪʦ ʩʝ ʧʨʠʣʘʛʦʜʝʥʠ ʥʘ 

ʧʦʪʨʝʙʠʪʝ ʥʘ ʢʦʨʠʩʥʠʮʠʪʝ. ʅʘ ʧʨʠʤʝʨ, ʤʥʦʛʫ ʧʨʦʜʘʚʘʯʠ ʥʫʜʘʪ ʚʝʨʟʠʿʘ ʥʘ CART 

ʠʣʠ CHAID ʜʨʚʘ ʥʘ ʦʜʣʫʯʫʚʘˁʝ, ʩʦ ʥʠʚʥʘ ʟʛʦʣʝʤʝʥʘ ʩʧʦʩʦʙʥʦʩʪ ʟʘ ʧʘʨʘʣʝʣʥʘ 

ʨʘʙʦʪʘ ʥʘ ʧʦʚʝ˃ʝ ʢʦʤʧʿʫʪʝʨʠ. 

 

2.2 ʊʝʢʩʪ Data Mining  

ʊʝʢʩʪ Mining  ʦʟʥʘʯʫʚʘ ʦʪʢʨʠʚʘˁʝ ʥʘ ʧʨʝʪʭʦʜʥʦ ʥʝʧʦʟʥʘʪʠ ʠʥʬʦʨʤʘʮʠʠ ʩʦ 

ʘʚʪʦʤʘʪʩʢʘ ʝʢʩʪʨʘʢʮʠʿʘ ʥʘ ʠʥʬʦʨʤʘʮʠʠʪʝ ʦʜ ʧʠʰʘʥʠ ʠʟʚʦʨʠ. ʂʣʫʯʝʥ ʝʣʝʤʝʥʪ ʚʦ 

ʦʚʦʿ ʧʨʦʮʝʩ ʝ ʧʦʚʨʟʫʚʘˁʝʪʦ ʥʘ ʪʘʢʘ ʠʟʜʚʦʝʥʠʪʝ ʠʥʬʦʨʤʘʮʠʠ ʟʘ ʜʘ ʤʦʞʘʪ ʟʘʝʜʥʦ ʜʘ 

ʩʦʯʠʥʫʚʘʘʪ ʥʝʢʦʿʘ ʬʦʨʤʘ ʥʘ ʥʦʚʠ ʬʘʢʪʠ ʠʣʠ ʭʠʧʦʪʝʟʠ ʰʪʦ ʧʦʥʘʪʘʤʫ ˃ʝ ʙʠʜʘʪ 

ʠʩʧʠʪʫʚʘʥʠ ʩʦ ʧʦʤʦʰ ʥʘ ʥʝʢʦʠ ʧʦʢʦʥʚʝʥʮʠʦʥʘʣʥʠ ʤʝʪʦʜʠ96.  ʊʝʢʩʪ Mining ʝ ʥʝʰʪʦ 

ʩʦʩʝʤʘ ʨʘʟʣʠʯʥʦ ʦʜ ʦʙʠʯʥʠʪʝ ʦʧʝʨʘʮʠʠ ʥʘ ʧʨʝʙʘʨʫʚʘˁʝ, ʢʘʢʦ, ʥʘ ʧʨʠʤʝʨ, Web 

ʧʨʝʙʘʨʫʚʘˁʝʪʦ. ʇʨʠ ʧʨʝʙʘʨʫʚʘˁʝʪʦ ʢʦʨʠʩʥʠʢʦʪ ʚʦʦʙʠʯʘʝʥʦ ʙʘʨʘ ʥʝʰʪʦ ʰʪʦ ʚʝ˃ʝ 

ʤʫ ʝ ʧʦʟʥʘʪʦ, ʘ ʝ ʥʘʧʠʰʘʥʦ ʦʜ ʥʝʢʦʿ ʜʨʫʛ. ɺʦ ʊʝʢʩʪ Mining ʮʝʣʪʘ ʝ ʜʘ ʩʝ ʦʪʢʨʠʿʘʪ 

ʜʦʩʝʛʘ ʥʝʧʦʟʥʘʪʠ ʠʥʬʦʨʤʘʮʠʠ, ʥʝʰʪʦ ʰʪʦ ʩʝ ʫʰʪʝ ʥʠʢʦʿ ʥʝ ʛʦ ʟʥʘʝ ʠʣʠ ʥʝʰʪʦ ʰʪʦ 

ʥʝ ʝ ʥʘʧʠʰʘʥʦ ʦʜ ʥʝʢʦʛʦ. ʊʝʢʩʪ Mining ʝ ʝʜʥʘ ʦʜ ʚʘʨʠʿʘʮʠʠʪʝ ʥʘ ʢʣʘʩʠʯʝʥ Data 

                                                 
96 Marti Hearst, ñWhat Is Text Miningò, Article In New York Times, October 17, 2003 
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Mining, ʰʪʦ ʥʘʩʪʦʿʫʚʘ ʜʘ ʦʪʢʨʠʝ ʥʝʧʦʟʥʘʪʠ ʰʘʙʣʦʥʠ ʦʜ ʦʛʨʦʤʥʠʪʝ ʙʘʟʠ ʧʦʜʘʪʦʮʠ. 

 ʈʘʟʣʠʢʘʪʘ ʤʝʺʫ ʢʣʘʩʠʯʥʠʦʪ Data Mining  ʠ ʊʝʢʩʪ Mining ʝ ʚʦ ʪʦʘ ʰʪʦ ʚʦ 

ʊʝʢʩʪ Mining ʰʘʙʣʦʥʠʪʝ ʥʘ ʧʦʜʘʪʦʮʠ, ʰʪʦ ʩʝ ʦʪʢʨʠʝʥʠ, ʧʦʚʝ˃ʝ ʩʝ ʚʨʟ ʦʩʥʦʚʘ ʥʘ 

ʪʝʢʩʪʦʪ ʥʘʧʠʰʘʥ ʥʘ ʧʨʠʨʦʜʝʥ ʿʘʟʠʢ, ʦʪʢʦʣʢʫ ʦʜ ʩʪʨʫʢʪʫʠʨʘʥʠʪʝ ʬʘʢʪʠ ʦʜ ʙʘʟʠʪʝ ʥʘ 

ʧʦʜʘʪʦʮʠ. ɹʘʟʠʪʝ ʥʘ ʧʦʜʘʪʦʮʠ ʩʝ ʜʠʟʘʿʥʠʨʘʥʠ ʧʨʦʮʝʩʦʪ ʥʘ ʠʟʜʚʦʿʫʚʘˁʝ ʥʘ ʧʦʜʘʪʦʮʠ 

ʦʜ ʥʠʚ ʜʘ ʩʝ ʚʨʰʠ ʘʚʪʦʤʘʪʩʢʠ, ʩʦ ʧʦʤʦʰ ʥʘ ʩʦʦʜʚʝʪʥʠ ʘʣʘʪʢʠ. ʉʝ ʫʰʪʝ ʥʝ ʧʦʩʪʦʿʘʪ 

ʘʣʘʪʢʠ ʰʪʦ ʤʦʞʘʪ ʜʘ ʯʠʪʘʘʪ ʪʝʢʩʪ ʥʘ ʠʩʪ ʥʘʯʠʥ ʢʘʢʦ ʯʦʚʝʦʪ ʠ ʥʘ ʠʩʪ ʥʘʯʠʥ ʜʘ ʛʦ 

ʠʥʪʝʨʧʨʝʪʠʨʘʘʪ ʧʨʦʯʠʪʘʥʠʦʪ ʪʝʢʩʪ. ɿʘ ʜʘ ʩʝ ʦʚʦʟʤʦʞʠ ʪʦʘ ʝ ʧʦʪʨʝʙʥʦ ʥʘʿʧʨʚʠʥ ʜʘ 

ʩʝ ʩʠʤʫʣʠʨʘ ʨʘʙʦʪʘʪʘ ʥʘ ʯʦʚʝʯʢʠʦʪ ʤʦʟʦʢ ʰʪʦ ˃ʝ ʙʠʜʝ ʦʩʥʦʚʘ ʜʘ ʩʝ ʥʘʧʠʰʝ 

ʧʨʦʛʨʘʤʘ ʢʦʿʘ ʰʪʦ ʙʠ ʛʦ ʯʠʪʘʣʘ ʪʝʢʩʪʦʪ ʥʘ ʠʩʪ ʥʘʯʠʥ ʢʘʢʦ ʠ ʣʫʺʝʪʦ. ʆʚʘ ʧʦʣʝ ʥʘ 

ʠʩʪʨʘʞʫʚʘˁʝ ʩʝ ʥʘʨʝʢʫʚʘ ʢʦʤʧʿʫʪʝʨʩʢʘ ʣʠʥʛʚʠʩʪʠʢʘ97, ʢʘʜʝ ʰʪʦ ʝ ʥʘʧʨʘʚʝʥ ʛʦʣʝʤ 

ʧʨʦʛʨʝʩ ʚʦ ʦʪʢʨʠʚʘˁʝʪʦ ʤʘʣʠ ʰʘʙʣʦʥʠ ʥʘ ʧʦʜʘʪʦʮʠ ʧʨʠ ʪʝʢʩʪ ʘʥʘʣʠʟʘʪʘ. ʇʦʩʪʦʿʘʪ 

ʧʨʦʛʨʘʤʠ ʰʪʦ ʩʦ ʦʧʨʝʜʝʣʝʥʘ ʪʦʯʥʦʩʪ ʤʦʞʘʪ ʜʘ ʠʟʜʚʦʿʘʪ ʠʥʬʦʨʤʘʮʠʠ ʦʜ ʥʝʢʦʿ ʪʝʢʩʪ 

ʩʦ ʦʜʥʘʧʨʝʜ ʜʝʬʠʥʠʨʘʥʘ ʩʪʨʫʢʪʫʨʘ. ʅʘ ʧʨʠʤʝʨ, ʧʦʩʪʦʠ ʧʨʦʛʨʘʤʘ ʟʘ ʯʠʪʘˁʝ ʥʘ CV-

ʪʦ ʥʘ ʢʘʥʜʠʜʘʪʠʪʝ ʰʪʦ ʠʟʜʚʦʿʫʚʘ ʩʘʤʦ ʦʜʜʝʣʥʠ ʜʝʣʦʚʠ (ʢʘʢʦ ʠʤʝʪʦ ʠ ʧʨʝʟʠʤʝʪʦ, 

ʘʜʨʝʩʘʪʘ, ʨʘʙʦʪʥʠʪʝ ʚʝʰʪʠʥʠ) ʠ ʩʝʪʦ ʪʦʘ ʛʦ ʧʨʘʚʠ ʩʦ ʠʟʚʝʩʥʘ ʪʦʯʥʦʩʪ. ʉʝʧʘʢ, ʦʚʘ ʥʝ 

ʤʦʞʝ ʜʘ ʩʝ ʥʘʨʝʯʝ ʢʣʘʩʠʯʝʥ ʊʝʢʩʪ Mining, ʙʠʜʝʿ˃ʠ ʧʨʝʪʩʪʘʚʫʚʘ ʝʜʥʦʩʪʘʚʥʦ 

ʠʟʜʚʦʿʫʚʘˁʝ ʥʘ ʠʥʬʦʨʤʘʮʠʠʪʝ ʦʜ ʥʝʢʦʿ ʧʠʰʘʥ ʪʝʢʩʪ. ʊʝʢʩʪ Mining, ʟʘ ʨʘʟʣʠʢʘ ʦʜ 

ʦʚʦʿ ʧʨʠʩʪʘʧ, ʪʨʝʙʘ ʜʘ ʦʪʢʨʠʚʘ ʥʝʢʘʢʚʦ ʥʦʚʦ ʟʥʘʝˁʝ ʰʪʦ, ʚʩʫʰʥʦʩʪ, ʝ ʠ ʩʘʤʘʪʘ ʮʝʣ 

ʥʘ Data Mining.  

ʅʘ ʩʣʠʢʘ 37 ʝ ʧʨʝʪʩʪʘʚʝʥ ʠʥʪʝʨʬʝʿʩʦʪ ʥʘ ʝʜʝʥ ʪʘʢʦʚ ʊʝʢʩʪ Mining ʝʜʠʪʦʨ, 

WordStat v5.0, h ʪʦ ʜʘʚʘ ʤʦʞʥʦʩʪ ʟʘ ʧʦʚʝ˃ʝ ʥʘʯʠʥʠ ʥʘ ʧʨʠʢʘʞʫʚʘˁʝ ʥʘ ʧʦʜʘʪʦʮʠʪʝ 

(ʪʘʙʝʣʘʨʥʦ, ʛʨʘʬʠʯʢʦ ʪʨʦʜʠʤʝʥʟʠʦʥʘʣʥʦ ʠʪʥ)98. 

                                                 
97 www.sims.berkeley.edu 
98 www.provalisresearch.com 
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ʉʣʠʢʘ 37. ʊʝʢʩʪ Mining ʘʣʘʪʢʘʪʘ WordStat v5.0 

 

ʉʝʧʘʢ, ʬʫʥʜʘʤʝʥʪʘʣʥʠʪʝ ʦʛʨʘʥʠʯʫʚʘˁʘ ʥʘ ʊʝʢʩʪ Mining ʩʝ ʪʦʘ ʰʪʦ ʥʝ ʤʦʞʝ 

ʜʘ ʩʝ ʥʘʧʠʰʝ ʧʨʦʛʨʘʤʘ ʢʦʿʘ ʰʪʦ ʚʦ ʮʝʣʦʩʪ ˃ʝ ʠʥʪʝʨʧʨʝʪʠʨʘ ʪʝʢʩʪ ʚʦ ʜʦʚʦʣʥʦ ʜʦʣʛʦ 

ʚʨʝʤʝ  ʠ ʪʦʘ ʰʪʦ ʛʦʣʝʤ ʜʝʣ ʦʜ ʠʥʬʦʨʤʘʮʠʠʪʝ ʰʪʦ ʩʝ ʧʦʪʨʝʙʥʠ ʥʝ ʩʝ ʚʦ ʩʦʦʜʚʝʪʥʠʦʪ 
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ʪʝʢʩʪ ʬʦʨʤʘʪ. ɼʦʢʦʣʢʫ ʩʝ ʥʘʧʠʰʝ ʧʨʦʛʨʘʤʘ ʰʪʦ ʙʠ ʛʠ ʜʝʪʝʢʪʠʨʘʣʘ ʥʦʚʠʪʝ ʟʙʦʨʦʚʠ 

ʢʦʠ ʰʪʦ ʩʝ ʿʘʚʫʚʘʘʪ, ʪʦʛʘʰ ʧʦʩʪʦʠ ʛʦʣʝʤʘ ʚʝʨʦʿʘʪʥʦʩʪ ʜʝʢʘ ˃ʝ ʩʝ ʧʨʦʧʫʰʪʠ 

ʩʦʛʣʝʜʫʚʘˁʝʪʦ ʥʘ ʥʝʢʦʠ ʢʣʫʯʥʠ ʨʝʣʘʮʠʠ ʤʝʺʫ ʧʦʩʪʦʿʥʠʪʝ ʪʝʨʤʠʥʠ. 

 

2.3 Web Data Mining 

ʊʝʭʥʠʢʠʪʝ ʟʘ ʦʪʢʨʠʚʘˁʝ ʰʘʙʣʦʥʠ ʚʦ Web Mining  ʩʝ ʧʦʪʨʝʙʥʠ, ʙʠʜʝʿ˃ʠ 

ʢʦʨʠʩʥʠʮʠʪʝ ʩʝ ʩʦʦʯʫʚʘʘʪ ʩʦ ʧʨʦʙʣʝʤʠ ʧʦʚʨʟʘʥʠ ʩʦ ʠʟʥʘʦʺʘˁʝʪʦ ʩʦʦʜʚʝʪʥʠ 

ʠʥʬʦʨʤʘʮʠʠ, ʥʝʤʦʞʥʦʩʪ ʟʘ ʢʨʝʠʨʘˁʝ ʥʦʚʦ ʟʥʘʝˁʝ ʚʨʟ ʦʩʥʦʚʘ ʥʘ ʨʘʩʧʦʣʦʞʣʠʚʠʪʝ 

ʠʥʬʦʨʤʘʮʠʠ ʥʘ Web, ʨʘʟʣʠʯʥʘʪʘ ʨʝʘʢʮʠʿʘ ʥʘ ʩʦʜʨʞʠʥʘʪʘ ʠ ʧʨʝʟʝʥʪʘʮʠʿʘʪʘ ʥʘ 

ʧʦʜʘʪʦʮʠʪʝ ʥʘ Web ʠ ʦʪʢʨʠʚʘˁʝʪʦ ʥʘ ʧʦʪʨʝʙʠʪʝ ʥʘ ʢʫʧʫʚʘʯʠʪʝ ʠʣʠ ʢʦʨʠʩʥʮʠʪʝ. 

ʅʘ Web ʩʪʨʘʥʠʮʠʪʝ ʩʝ ʩʦʟʜʘʚʘʘʪ ʦʛʨʦʤʥʠ ʢʦʣʠʯʠʥʠ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʠ ʰʪʦ 

ʛʦʣʝʤ ʜʝʣ ʦʜ ʥʠʚ ʤʦʞʘʪ ʜʘ ʙʠʜʘʪ ʤʥʦʛʫ ʢʦʨʠʩʥʠ. ʄʝʺʫʪʦʘ, ʚʠʩʪʠʥʩʢʘʪʘ ʤʦ˃ ʠ 

ʟʥʘʯʝˁʝ ʥʘ ʦʚʠʝ ʠʥʬʦʨʤʘʮʠʠ ʜʦʘʺʘ ʜʦ ʠʟʨʘʟ ʜʫʨʠ ʪʦʛʘʰ ʢʦʛʘ ʪʠʝ ʠʥʬʦʨʤʘʮʠʠ ˃ʝ ʩʝ 

ʧʦʚʨʟʘʪ ʩʦ ʜʨʫʛʠ ʙʘʟʠ ʥʘ ʧʦʜʘʪʦʮʠ, ʢʘʢʦ ʰʪʦ ʩʝ ʘʚʪʦʤʘʪʠʟʠʨʘʥʠʪʝ ʩʠʩʪʝʤʠ ʟʘ 

ʢʫʧʫʚʘʯʠʪʝ, ʩʠʩʪʝʤʠʪʝ ʟʘ ʠʟʚʝʩʪʫʚʘˁʝ ʠ ʠʩʪʨʘʞʫʚʘʯʢʠʪʝ ʩʠʩʪʝʤʠ. ɺʦ ʦʚʘʘ 

ʩʠʪʫʘʮʠʿʘ ʛʣʘʚʥʠʦʪ ʧʨʦʙʣʝʤ ʝ ʚʦ ʧʦʚʨʟʫʚʘˁʝʪʦ ʥʘ ʧʦʜʘʪʦʮʠʪʝ, ʙʠʜʝʿ˃ʠ ʦʙʠʯʥʦ 

ʧʦʩʪʦʿʘʪ ʛʦʣʝʤ ʙʨʦʿ ʨʘʟʣʠʯʥʠ ʩʠʩʪʝʤʠ, ʦʜʥʦʩʥʦ ʨʘʟʣʠʯʥʠ ʙʘʟʠ ʥʘ ʧʦʜʘʪʦʮʠ. ʊʦʢʤʫ 

ʚʦ ʦʚʘʘ ʦʙʣʘʩʪ ʪʝʭʥʠʢʠʪʝ ʟʘ Web Mining ʤʦʞʘʪ ʜʘ ʜʘʜʘʪ ʛʦʣʝʤ ʧʨʠʜʦʥʝʩ.  Web 

Mining ʩʠʩʪʝʤʦʪ ʤʦʞʝ ʜʘ ʛʠ ʠʥʪʝʛʨʠʨʘ ʩʠʪʝ ʨʘʩʧʦʣʦʞʣʠʚʠ ʠʟʚʦʨʠ ʥʘ ʧʦʜʘʪʦʮʠ, ʙʝʟ 

ʨʘʟʣʠʢʘ ʥʘ ʚʠʜʦʪ ʥʘ ʙʘʟʘʪʘ ʥʘ ʧʦʜʘʪʦʮʠ ʚʦ ʢʦʿʘ ʰʪʦ ʩʝ ʥʘʦʺʘʘʪ, ʙʠʜʝʿ˃ʠ ʧʦʩʝʜʫʚʘ 

ʤʝʭʘʥʠʟʘʤ ʟʘ ʧʨʝʯʠʩʪʫʚʘˁʝ ʠ ʬʠʣʪʨʠʨʘˁʝ ʥʘ ʧʦʜʘʪʦʮʠʪʝ ʰʪʦ ʧʦʪʦʘ ʩʝ ʢʦʨʠʩʪʘʪ ʟʘ 

ʥʝʦʧʭʦʜʥʠʪʝ ʘʥʘʣʠʟʠ.  

 Web Mining ʦʪʢʨʠʚʘ ʟʥʘʯʘʿʥʠ ʜʝʣʦʚʥʠ ʪʨʝʥʜʦʚʠ ʠ ʚʨʩʢʠ ʧʨʝʢʫ ʠʥʪʝʛʨʘʮʠʿʘ 

ʥʘ Internet ʠ Intranet ʜʝʣʦʚʥʠʪʝ ʠʥʬʦʨʤʘʮʠʠ ʠ ʦʩʪʘʥʘʪʠʪʝ ʧʦʜʘʪʦʮʠ. ʀʩʪʦ ʪʘʢʘ, 

ʪʝʭʥʠʢʠʪʝ ʟʘ Web Mining ʤʦʞʘʪ ʜʘ ʙʠʜʘʪ ʢʦʨʠʩʪʝʥʠ ʧʨʠ ʨʝʰʘʚʘˁʝ ʧʨʦʙʣʝʤʠ 

ʧʦʚʨʟʘʥʠ ʩʦ ʧʨʝʛʦʣʝʤʘʪʘ ʢʦʣʠʯʠʥʘ ʠʥʬʦʨʤʘʮʠʠ.   

Web Mining  ʧʨʝʪʩʪʘʚʫʚʘ ʢʦʨʠʩʪʝˁʝ ʥʘ Data Mining ʪʝʭʥʠʢʠʪʝ ʟʘ ʘʚʪʦʤʘʪʩʢʦ 

ʦʪʢʨʠʚʘˁʝ ʠ ʝʢʩʪʨʘʢʮʠʿʘ ʥʘ ʢʦʨʠʩʥʠ ʠʥʬʦʨʤʘʮʠʠ ʦʜ Web ʜʦʢʫʤʝʥʪʠʪʝ. ʇʨʦʮʝʩʦʪ 

ʥʘ Web Mining ʤʦʞʝ ʜʘ ʩʝ ʜʝʢʦʤʧʦʥʠʨʘ ʥʘ ʩʣʝʜʥʠʚʝ ʧʦʜʟʘʜʘʯʠ: 

 ʧʨʦʥʘʦʺʘˁʝ ʨʝʩʫʨʩʠ. ʊʦʘ ʧʦʜʨʘʟʙʠʨʘ ʧʨʦʥʘʦʺʘˁʝ ʥʘ ʩʘʢʘʥʠʪʝ Web 

ʜʦʢʫʤʝʥʪʠ, 
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 ʩʝʣʝʢʮʠʿʘ ʥʘ ʠʥʬʦʨʤʘʮʠʠ ʠ ʧʨʝʜʧʨʦʮʝʩʠʨʘˁʝ, ʰʪʦ ʦʧʬʘ˃ʘ ʘʚʪʦʤʘʪʩʢʘ 

ʩʝʣʝʢʮʠʿʘ ʠ ʧʨʝʪʧʨʦʮʝʩʠʨʘˁʝ ʥʘ ʠʥʬʦʨʤʘʮʠʠ ʦʜ ʩʘʢʘʥʠʪʝ Web 

ʜʦʢʫʤʝʥʪʠ, 

 ʛʝʥʝʨʘʣʠʟʘʮʠʿʘ, ʢʦʿʘʰʪʦ ʦʧʬʘ˃ʘ ʘʚʪʦʤʘʪʩʢʦ ʦʪʢʨʠʚʘˁʝ ʥʘ ʟʘʝʜʥʠʯʢʠ 

ʰʘʙʣʦʥʠ ʥʘ ʨʘʟʣʠʯʥʠ Web ʩʪʨʘʥʠʮʠ, 

 ʘʥʘʣʠʟʘ, ʰʪʦ ʦʧʬʘ˃ʘ ʚʘʣʠʜʘʮʠʿʘ ʠ/ʠʣʠ ʠʥʪʝʨʧʨʝʪʘʮʠʿʘ ʥʘ ʦʪʢʨʠʝʥʠʪʝ 

ʰʘʙʣʦʥʠ. 

Web Mining, ʠʩʪʦ ʪʘʢʘ, ʤʦʞʝ ʜʘ ʩʝ ʜʝʬʠʥʠʨʘ ʠ ʢʘʢʦ ʦʪʢʨʠʚʘˁʝ ʠ ʘʥʘʣʠʟʘ ʥʘ 

ʢʦʨʠʩʥʠ ʠʥʬʦʨʤʘʮʠʠ ʥʘ WWW. ʀʤʝʥʦ, ʪʦʿ ʩʝ ʜʝʣʠ ʥʘ ʪʨʠ ʠʩʪʨʘʞʫʚʘʯʢʠ ʦʙʣʘʩʪʠ, 

ʚʦ ʟʘʚʠʩʥʦʩʪ ʦʜ ʪʦʘ ʢʦʿ ʜʝʣ ʦʜ Web-ʦʪ ʩʝ ʠʩʪʨʘʞʫʚʘ, ʘ ʪʠʝ ʦʙʣʘʩʪʠ ʩʝ 99: 

 ʦʪʢʨʠʚʘˁʝ ʩʦʜʨʞʠʥʠ (Web Content Mining), ʰʪʦ ʧʨʝʪʩʪʘʚʫʚʘ 

ʦʪʢʨʠʚʘˁʝ ʢʦʨʠʩʥʠ ʠʥʬʦʨʤʘʮʠʠ ʦʜ Web ʩʦʜʨʞʠʥʠʪʝ, ʧʦʜʘʪʦʮʠʪʝ ʠ 

ʜʦʢʫʤʝʥʪʠʪʝ. ʀʩʪʨʘʞʫʚʘˁʘʪʘ, ʥʘʧʨʘʚʝʥʠ ʚʦ ʦʚʘʘ ʦʙʣʘʩʪ, ʤʦʞʘʪ ʜʘ ʩʝ 

ʧʦʜʝʣʘʪ ʚʦ ʜʚʘ ʨʘʟʣʠʯʥʠ ʧʨʠʩʪʘʧʘ: ʧʨʠʩʪʘʧ ʟʘʩʥʦʚʘʥ ʥʘ ʘʛʝʥʪʠ ʠ 

ʧʨʠʩʪʘʧ ʟʘʩʥʦʚʘʥ ʥʘ ʙʘʟʠ ʥʘ ʧʦʜʘʪʦʮʠ. ʇʨʠʩʪʘʧʦʪ ʟʘʩʥʦʚʘʥ ʥʘ ʘʛʝʥʪʠ 

ʠʤ ʧʦʤʘʛʘ ʥʘ ʢʦʨʩʥʠʮʠʪʝ ʚʦ ʧʨʦʥʘʦʺʘˁʝʪʦ ʨʝʣʝʚʘʥʪʥʠ ʠʥʬʦʨʤʘʮʠʠ ʠ 

ʥʠʚʥʦ ʬʠʣʪʨʠʨʘˁʝ ʚʨʟ ʦʩʥʦʚʘ ʥʘ ʧʨʦʬʠʣʦʪ ʥʘ ʢʦʨʠʩʥʠʢʦʪ. ʇʨʠʩʪʘʧʦʪ 

ʟʘʩʥʦʚʘʥ ʥʘ ʙʘʟʠ ʥʘ ʧʦʜʘʪʦʮʠ ʬʦʨʤʠʨʘ ʤʦʜʝʣ ʥʘ ʧʦʜʘʪʦʮʠ ʥʘ Web 

ʩʪʨʘʥʠʮʘʪʘ ʠ ʛʦ ʠʥʪʝʛʨʠʨʘ ʩʦ ʤʥʦʛʫ ʧʦʩʦʬʠʩʪʠʮʠʨʘʥʠ ʧʨʘʰʘʣʥʠʮʠ, 

ʦʪʢʦʣʢʫ ʰʪʦ ʩʝ ʢʣʫʯʥʠʪʝ ʟʙʦʨʦʚʠ ʚʨʟ ʦʩʥʦʚʘ ʥʘ ʢʦʠʰʪʦ ʧʨʝʙʘʨʫʚʘʯʠʪʝ ʛʦ 

ʚʨʰʘʪ ʧʨʝʙʘʨʫʚʘˁʝʪʦ; 

 ʦʪʢʨʠʚʘˁʝ ʩʪʨʫʢʪʫʨʠ ʥʘ ʚʨʩʢʠ ʥʘ Web (Web Structure Mining). ʆʚʜʝ 

ʩʝ ʥʘʩʪʦʿʫʚʘ ʜʘ ʩʝ ʦʪʢʨʠʝ ʬʫʥʜʘʤʝʥʪʘʣʥʠʦʪ ʤʦʜʝʣ ʥʘ ʩʪʨʫʢʪʫʨʘʪʘ ʥʘ 

ʣʠʥʢʦʚʠ ʥʘ Web. ʄʦʜʝʣʦʪ ʤʦʨʘ ʜʘ ʙʠʜʝ ʟʘʩʥʦʚʘʥ ʥʘ ʪʦʧʦʣʦʛʠʿʘʪʘ ʥʘ 

ʭʠʧʝʨʣʠʥʢʦʚʠ, ʩʦ ʠʣʠ ʙʝʟ ʦʧʠʩ ʥʘ ʣʠʥʢʦʚʠʪʝ. ʆʚʦʿ ʤʦʜʝʣ ʤʦʞʝ ʜʘ ʙʠʜʝ 

ʢʦʨʠʩʪʝʥ ʟʘ ʢʘʪʝʛʦʨʠʟʘʮʠʿʘ ʥʘ Web ʩʪʨʘʥʠʮʠʪʝ, ʘ ʠʩʪʦ ʪʘʢʘ ʠ ʟʘ 

ʛʝʥʝʨʘʣʠʟʘʮʠʿʘ ʥʘ ʠʥʬʦʨʤʘʮʠʠ, ʢʘʢʦ ʰʪʦ ʩʝ ʩʣʠʯʥʦʩʪ ʠ ʚʨʩʢʠ ʧʦʤʝʺʫ 

ʨʘʟʣʠʯʥʠʪʝ Web ʩʪʨʘʥʠʮʠ. Web Structure Mining ʤʦʞʝ ʜʘ ʙʠʜʝ ʢʦʨʠʩʪʝʥ 

ʠ ʟʘ ʦʪʢʨʠʚʘˁʝ ʘʚʪʦʨʠʟʠʨʘʥʠ ʩʘʿʪʦʚʠ; 

                                                 
99 Alampije Veljovic, Nenad Dulanovic, Otkrivanje obrazaca u koriscenju Web-a, IDEASoft, Beograd, 

2005 
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 ʦʪʢʨʠʚʘˁʝ ʰʘʙʣʦʥʠ ʧʨʠ ʢʦʨʠʩʪʝˁʝʪʦ ʥʘ Web (Web Usage Mining), 

ʰʪʦ  ʩʝ ʦʙʠʜʫʚʘ ʜʘ ʠʤ ʜʘʜʝ ʩʤʠʩʣʘ ʥʘ ʧʦʜʘʪʦʮʠʪʝ, ʛʝʥʝʨʠʨʘʥʠ ʚʦ Web 

ʢʦʨʠʩʥʠʯʢʠʪʝ ʩʝʩʠʠ ʠʣʠ ʧʦʜʘʪʦʮʠ ʟʘ ʦʜʥʝʩʫʚʘˁʝʪʦ ʥʘ ʢʦʨʠʩʥʠʢʦʪ. 

ɼʦʜʝʢʘ Web Content Mining ʠ Web Structure Mining ʢʦʨʠʩʪʘʪ ʨʝʘʣʥʠ ʠ 

ʧʨʠʤʘʨʥʠ ʧʦʜʘʪʦʮʠ ʥʘ Web, Web Usage Mining ʦʪʢʨʠʚʘ ʩʝʢʫʥʜʘʨʥʠ 

ʧʦʜʘʪʦʮʠ, ʠʟʚʝʜʝʥʠ ʦʜ ʠʥʪʝʨʘʢʮʠʿʘʪʘ ʤʝʺʫ ʢʦʨʠʩʥʠʮʠʪʝ ʚʦ ʪʝʢʦʪ ʥʘ 

ʥʠʚʥʘʪʘ ʨʘʙʦʪʘ ʥʘ Web. ʆʚʘʘ ʦʙʣʘʩʪ ʢʦʨʠʩʪʠ ʧʦʜʘʪʦʮʠ ʦʜ ʧʨʠʩʪʘʧʥʠʪʝ 

ʣʦʛʦʚʠ ʥʘ Web ʩʝʨʚʝʨʠʪʝ, ʣʦʛʦʚʠ ʥʘ Proxy ʩʝʨʚʝʨʠʪʝ, ʢʦʨʠʩʥʠʯʢʠ 

ʧʨʦʬʠʣʠ, ʨʝʛʠʩʪʨʘʮʠʩʢʠ ʧʦʜʘʪʦʮʠ, ʢʦʨʠʩʥʠʯʢʠ ʩʝʩʠʠ ʠʣʠ ʪʨʘʥʩʘʢʮʠʠ ʠ 

ʢʦʠ ʙʠʣʦ ʜʨʫʛʠ ʧʦʜʘʪʦʮʠ ʰʪʦ ʥʘʩʪʘʥʫʚʘʘʪ ʢʘʢʦ ʨʝʟʫʣʪʘʪ ʥʘ 

ʠʥʪʝʨʘʢʮʠʿʘʪʘ ʤʝʺʫ ʢʦʨʠʩʥʠʮʠʪʝ. 

ʆʚʜʝ ʪʨʝʙʘ ʜʘ ʩʝ ʥʘʛʣʘʩʠ ʜʝʢʘ ʤʝʺʫ ʥʘʚʝʜʝʥʠʪʝ ʢʘʪʝʛʦʨʠʠ ʥʝ ʧʦʩʪʦʠ ʛʨʘʥʠʮʘ 

ʰʪʦ ʧʨʝʮʠʟʥʦ ʛʠ ʨʘʟʜʚʦʿʫʚʘ. ʅʠʚʥʦʪʦ ʨʘʟʛʣʝʜʫʚʘˁʝ ʝ ʤʦʞʥʦ ʩʘʤʦ ʦʜ ʘʩʧʝʢʪ ʥʘ 

ʦʧʬʘʪʦʪ. ʃʦʢʘʣʥʠʦʪ ʜʠʿʘʧʘʟʦʥ ʦʧʬʘ˃ʘ ʠʥʜʠʚʠʜʫʘʣʥʠ Web ʩʘʿʪʦʚʠ, ʜʦʜʝʢʘ 

ʛʣʦʙʘʣʥʠʦʪ ʩʝ ʦʜʥʝʩʫʚʘ ʥʘ ʮʝʣʠʦʪ Web ʧʨʦʩʪʦʨ. ʆʧʬʘʪʦʪ ʥʘ  Web Content Mining ʠ 

Web Structure Mining ʚʦ ʧʨʠʩʪʘʧʦʪ ʟʘʩʥʦʚʘʥ ʥʘ ʘʛʝʥʪʠ ʝ ʛʣʦʙʘʣʝʥ, ʜʦʜʝʢʘ ʦʧʬʘʪʦʪ 

ʥʘ Web Usage Mining ʠ Web Content Mining ʚʦ ʧʨʠʩʪʘʧʦʪ ʟʘʩʥʦʚʘʥ ʥʘ ʙʘʟʠ ʥʘ 

ʧʦʜʘʪʦʮʠ ʝ ʣʦʢʘʣʝʥ100. 

ɺʦ ʪʨʘʛʘˁʝʪʦ ʧʦ ʟʥʘʝˁʝ ʥʠʟ ʦʛʨʦʤʥʘʪʘ ʢʦʣʠʯʠʥʘ ʧʦʜʘʪʦʮʠ, ʥʘʿʥʦʚʠʪʝ ʘʣʘʪʢʠ 

ʟʘ ʦʪʢʨʠʚʘˁʝ ʢʦʨʠʩʥʠ ʰʘʙʣʦʥʠ ʫʧʦʪʨʝʙʫʚʘʘʪ ʩʦʬʠʩʪʠʮʠʨʘʥʠ ʪʝʭʥʠʢʠ ʦʜ 

ʠʥʪʝʣʠʛʝʥʪʥʠʪʝ ʠʥʬʦʨʤʘʮʠʩʢʠ ʩʠʩʪʝʤʠ, Data Mining, ʧʩʠʭʦʣʦʛʠʿʘʪʘ ʠ ʪʝʦʨʠʿʘʪʘ ʥʘ 

ʠʥʬʦʨʤʘʮʠʠ. ʅʘ ʧʨʠʤʝʨ, ʩʠʩʪʝʤʦʪ WEBMINER 101 ʚʦʚʝʜʫʚʘ ʚʦʦʧʰʪʝʥʘ 

ʘʨʭʠʪʝʢʪʫʨʘ ʟʘ Web Usage Mining. WEBMINER ʘʚʪʦʤʘʪʩʢʠ ʦʪʢʨʠʚʘ ʘʩʦʮʠʿʘʪʠʚʥʠ 

ʧʨʘʚʠʣʘ ʠ ʩʝʢʚʝʥʮʠʿʘʣʥʠ ʰʘʙʣʦʥʠ ʦʜ ʧʨʠʩʪʘʧʥʠʪʝ ʣʦʛʦʚʠ ʥʘ ʩʝʨʚʝʨʦʪ. ʊʦʿ ʤʦʞʝ ʜʘ 

ʙʠʜʝ ʢʦʨʠʩʪʝʥ ʟʘ ʨʘʟʣʠʯʥʠ ʚʠʜʦʚʠ ʘʥʘʣʠʟʠ, ʢʘʢʦ ʰʪʦ ʝ, ʥʘ ʧʨʠʤʝʨ, ʘʥʘʣʠʟʘʪʘ ʥʘ 

ʥʘʿʧʦʩʝʪʝʥʠʪʝ Web ʣʦʢʘʮʠʠ. ʅʦ, ʜʠʟʘʿʥʠʨʘʥ ʝ ʠ ʥʦʚ ʘʣʘʪ ʟʘ Web Data Mining, ʘ ʪʦʘ 

WebLogMiner, ʰʪʦ ʢʦʨʠʩʪʠ ʢʦʤʙʠʥʘʮʠʿʘ ʥʘ Data Mining ʪʝʭʥʠʢʠʪʝ ʠ OLAP. 

ʇʨʠʤʝʥʘʪʘ ʥʘ Data Mining ʪʝʭʥʠʢʠʪʝ ʥʘ ʣʦʛ ʬʘʿʣʦʚʠʪʝ ʦʚʦʟʤʦʞʫʚʘ ʦʪʢʨʠʚʘˁʝ ʥʘ 

                                                 
100 Alampije Veljovic, Nenad Dulanovic, Otkrivanje obrazaca u koriscenju Web-a, IDEASoft, Beograd, 

2005 
101 www.cit.org.yu 
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ʠʥʪʝʨʝʩʥʠ ʰʘʙʣʦʥʠ ʚʦ ʣʦʛ ʬʘʿʣʦʚʠʪʝ ʰʪʦ ʤʦʞʘʪ ʜʘ ʩʝ ʢʦʨʠʩʪʘʪ ʟʘ ʧʨʝʩʪʨʫʢʪʫʠʨʘˁʝ 

ʥʘ ʩʘʿʪʦʚʠʪʝ, ʥʠʚʥʦ ʝʬʠʢʘʩʥʦ ʜʠʟʘʿʥʠʨʘˁʝ, ʦʧʨʝʜʝʣʫʚʘˁʝ ʥʘ ʣʦʢʘʮʠʿʘ ʟʘ ʨʝʢʣʘʤʠ ʠ 

ʟʛʦʣʝʤʫʚʘˁʝ ʥʘ ʟʘʠʥʪʝʨʝʩʠʨʘʥʦʩʪʘ ʢʘʿ ʩʧʝʮʠʬʠʯʥʠʪʝ ʢʫʧʫʚʘʯʠ ʟʘ ʢʫʧʫʚʘˁʝ ʥʘ 

ʦʜʜʝʣʥʠ ʚʠʜʦʚʠ ʧʨʦʠʟʚʦʜʠ. 

ʉʧʦʨʝʜ ʪʦʘ, ʩʦ ʧʦʤʦʰ ʥʘ ʩʧʝʮʠʿʘʣʠʟʠʨʘʥʠʪʝ ʘʣʘʪʢʠ ʟʘ Web Data Mining h ʪʦ 

ʢʦʨʠʩʪʘʪ ʚʝ˃ʝ ʧʦʩʪʦʿʥʠʪʝ ʤʝʪʦʜʠ ʟʘ ʜʦʙʠʚʘˁʝ ʥʘ ʧʦʪʨʝʙʥʠʪʝ ʧʦʜʘʪʦʮʠ ʦʜ ʛʦʣʝʤʠʪʝ 

ʩʢʣʘʜʠʰʪʘ ʥʘ ʧʦʜʘʪʦʮʠ, ʩʝ ʜʦʙʠʚʘʘʪ ʧʦʢʘʟʘʪʝʣʠ ʰʪʦ ʠʤʘʘʪ ʟʥʘʯʝˁʝ ʟʘ ʥʝʢʦʿʘ 

ʢʦʥʢʨʝʪʥʘ ʩʠʪʫʘʮʠʿʘ. ʉʦ ʧʨʠʤʝʥʘʪʘ ʥʘ ʚʘʢʚʠʪʝ ʘʣʘʪʢʠ ʩʝ ʜʦʘʺʘ ʜʦ ʚʠʩʪʠʥʩʢʠ, ʪʦʯʥʠ 

ʠ ʝʛʟʘʢʪʥʠ ʠʥʬʦʨʤʘʮʠʠ ʟʘ ʥʘʯʠʥʦʪ ʥʘ ʢʦʨʠʩʪʝˁʝ ʥʘ Web ʩʘʿʪʦʚʠʪʝ. ʊʘʢʚʠʪʝ 

ʘʥʘʣʠʟʠ ʤʦʞʘʪ ʜʘ ʩʝ ʚʨʰʘʪ ʩʦ ʧʦʤʦʰ ʥʘ ʜʝʥʝʰʥʠʪʝ Web Mining ʩʠʩʪʝʤʠ. 

ʈʝʟʫʣʪʘʪʠʪʝ ʦʜ ʦʚʠʝ ʘʥʘʣʠʟʠ ʩʝ ʢʦʨʠʩʪʘʪ ʟʘ ʫʥʘʧʨʝʜʫʚʘˁʝ ʥʘ ʝʣʝʢʪʨʦʥʩʢʦʪʦ 

ʨʘʙʦʪʝˁʝ, ʢʨʝʠʨʘˁʝ ʤʘʨʢʝʪʠʥʛ ʩʪʨʘʪʝʛʠʠ ʠ ʟʛʦʣʝʤʫʚʘˁʝ ʥʘ ʟʘʠʥʪʝʨʝʩʠʨʘʥʦʩʪʘ ʥʘ 

ʧʦʩʝʪʠʪʝʣʠʪʝ ʟʘ Web ʩʪʨʘʥʠʮʘʪʘ ʥʘ ʢʦʤʧʘʥʠʿʘʪʘ ʰʪʦ ʧʨʠʤʝʥʫʚʘ ʚʘʢʦʚ ʚʠʜ 

ʠʩʪʨʘʞʫʚʘˁʝ.  ʊʦʢʤʫ ʚʦ ʦʚʘ ʝ ʥʘʿʛʦʣʝʤʠʦʪ ʧʨʠʜʦʥʝʩ ʥʘ Web Mining ʟʘ ʫʩʧʝʰʥʦʪʦ 

ʨʘʙʦʪʝˁʝ ʥʘ Web ʩʪʨʘʥʠʮʠʪʝ. 
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V ʜʝʣ 

ɸʉʇɽʂʊʀ ʅɸ ʇʈʀʄɽʅɸ ʅɸ ʄɽʊʆɼʀʊɽ ɿɸ DATA 

MINING ɺʆ ɼɽʃʆɺʅʆʊʆ ʈɸɹʆʊɽɳɽ ʅɸ 

ʂʆʄʇɸʅʀʀʊɽ 

 

ʇʦʩʪʦʿʘʪ ʙʨʦʿʥʠ ʥʘʯʠʥʠ ʥʘ ʧʨʠʤʝʥʘ ʥʘ ʤʝʪʦʜʠʪʝ ʟʘ Data Mining. ʇʨʠʪʦʘ, ʩʦ 

ʧʨʠʤʝʥʘʪʘ ʥʘ ʩʝʢʦʿ ʦʜ ʦʚʠʝ ʤʝʪʦʜʠ ʤʦʞʝ ʜʘ ʩʝ ʠʟʛʨʘʜʠ ʤʦʜʝʣ ʢʦʿʰʪʦ ʤʦʞʝ ʜʘ ʠʤʘ 

ʢʘʢʦ ʧʦʟʠʪʠʚʥʠ, ʪʘʢʘ ʠ ʥʝʛʘʪʠʚʥʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ. ɺʦ ʩʝʢʦʿ ʩʣʫʯʘʿ, ʚʘʞʥʦ ʝ ʪʘʢʚʠʦʪ 

ʤʦʜʝʣ ʜʘ ʛʠ ʧʦʩʝʜʫʚʘ ʩʣʝʜʥʠʚʝ ʧʦʟʠʪʠʚʥʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ: ʪʦʯʥʦʩʪ, ʩʧʦʩʦʙʥʦʩʪ ʟʘ 

ʦʙʿʘʩʥʫʚʘˁʝ, ʙʨʟʠʥʘ ʥʘ ʦʜʛʦʚʦʨ, ʧʨʝʥʦʩʣʠʚʦʩʪ, ʢʦʤʧʘʢʪʥʦʩʪ, ʬʣʝʢʩʠʙʠʣʥʦʩʪ, 

ʤʦʞʥʦʩʪ ʟʘ ʢʦʤʙʠʥʠʨʘˁʝ ʩʦ ʜʨʫʛʠ ʤʝʪʦʜʠ, ʪʦʣʝʨʘʥʮʠʿʘ ʚʦ ʦʜʥʦʩ ʥʘ ʢʦʤʧʣʝʢʩʥʦʩʪʘ, 

ʥʝʟʘʚʠʩʥʦʩʪ (ʦʜ ʝʢʩʧʝʨʪʠ), ʙʨʟ ʨʘʟʚʦʿ, ʣʝʩʥʦ ʢʦʨʠʩʪʝˁʝ, ʣʝʩʥʘ ʫʧʦʪʨʝʙʘ ʥʘ 

ʣʦʛʠʯʢʠʪʝ ʨʝʣʘʮʠʠ, ʢʘʢʦ ʠ ʝʜʥʦʩʪʘʚʥʦ ʢʦʨʠʩʪʝˁʝ ʥʘ ʥʫʤʝʨʠʯʢʠʪʝ ʧʦʜʘʪʦʮʠ. ɺʦ 

ʦʚʦʿ ʜʝʣ ʦʜ ʪʨʫʜʦʪ ˃ʝ ʙʠʜʝ ʧʨʠʢʘʞʘʥʦ ʢʘʢʦ, ʩʦ ʧʦʤʦʰ ʥʘ ʥʝʢʦʿ ʦʜ ʤʝʪʦʜʠʪʝ ʟʘ Data 

Mining ʤʦʞʝ ʜʘ ʩʝ ʨʝʰʠ ʧʨʦʙʣʝʤʦʪ ʟʘ ʧʨʝʜʚʠʜʫʚʘˁʝ ʥʘ ʧʨʦʜʘʞʙʘʪʘ ʥʘ ʝʜʥʦ 

ʪʨʛʦʚʩʢʦ ʜʨʫʰʪʚʦ, ʚʨʟ ʦʩʥʦʚʘ ʥʘ ʠʩʪʦʨʠʩʢʠʪʝ ʧʦʜʘʪʦʮʠ. ʊʦʘ ʙʠ ʧʨʝʪʩʪʘʚʫʚʘʣʦ 

ʧʨʠʤʝʨ ʟʘ ʧʨʝʜʚʠʜʫʚʘˁʝ ʥʘ ʪʨʝʥʜʦʪ ʥʘ ʧʨʦʜʘʞʙʘ. 

ɹʠʜʝʿ˃ʠ ʚʦ ʦʚʦʿ ʜʝʣ ʥʘʤʝʨʘʪʘ ʝ ʜʘ ʙʠʜʝ ʧʨʠʢʘʞʘʥʘ ʧʨʠʤʝʥʘʪʘ ʠ ʟʥʘʯʝˁʝʪʦ ʥʘ 

ʥʝʢʦʿ ʦʜ ʤʝʪʦʜʠʪʝ ʟʘ Data Mining ʥʘʪʘʤʫ ˃ʝ ʙʠʜʝ ʧʨʠʢʘʞʘʥ ʝʜʝʥ ʝʜʥʦʩʪʘʚʝʥ ʠ 

ʨʘʟʙʠʨʣʠʚ ʧʨʠʤʝʨ ʟʘ ʠʟʛʨʘʜʙʘ ʥʘ ʤʦʜʝʣ ʟʘ Data Mining ʟʘ ʧʨʝʜʚʠʜʫʚʘˁʝ ʥʘ ʪʨʝʥʜʦʪ 

ʥʘ ʧʨʦʜʘʞʙʘ.  

ʋʰʪʝ ʚʦ ʧʦʯʝʪʦʢʦʪ ʝ ʧʦʪʨʝʙʥʦ ʜʘ ʩʝ ʦʙʝʟʙʝʜʠ ʠʟʚʦʨ ʥʘ ʧʦʜʘʪʦʮʠ, ʰʪʦ ʚʦ 

ʥʘʰʠʦʪ ʩʣʫʯʘʿ ʙʠ ʛʦ ʧʨʝʪʩʪʘʚʫʚʘʣʦ ʩʢʣʘʜʠʰʪʝʪʦ ʥʘ ʧʦʜʘʪʦʮʠ (Data Warehouse) ʥʘ 

ʜʝʣʦʚʥʠʦʪ ʩʫʙʿʝʢʪ ɸʣʠʿʘʥʩʘ. ʀʟʛʣʝʜʦʪ ʥʘ ʚʘʢʚʘʪʘ ʨʝʣʘʮʠʩʢʘ ʙʘʟʘ ʥʘ ʧʦʜʘʪʦʮʠ, ʚʦ 

ʧʦʝʜʥʦʩʪʘʚʝʥ ʦʙʣʠʢ, ʢʘʜʝ ʰʪʦ ʩʝ ʧʨʠʢʘʞʘʥʠ ʩʘʤʦ ʦʥʠʝ ʪʘʙʝʣʠ ʰʪʦ ʩʝ ʦʜ ʦʩʦʙʝʥʘ 

ʚʘʞʥʦʩʪ ʟʘ ʨʝʰʘʚʘˁʝ ʥʘ ʜʘʜʝʥʠʦʪ ʧʨʦʙʣʝʤ, ʝ ʧʨʠʢʘʞʘʥ ʥʘ ʩʣʝʜʥʘʪʘ ʩʣʠʢʘ. 
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 ʇʦʜʘʪʦʮʠʪʝ ʰʪʦ ʩʝ ʩʤʝʩʪʝʥʠ ʚʦ ʩʢʣʘʜʠʰʪʝʪʦ ʥʘ ʧʦʜʘʪʦʮʠ ʥʘʿʧʨʚʠʥ ʪʨʝʙʘ ʜʘ 

ʩʝ ʧʦʜʛʦʪʚʘʪ ʟʘ ʜʘ ʤʦʞʝ ʜʘ ʩʝ ʧʨʠʤʝʥʠ ʩʦʦʜʚʝʪʥʠʦʪ ʤʝʪʦʜ ʟʘ ʥʠʚʥʘ ʦʙʨʘʙʦʪʢʘ. ʆʜ 

ʩʢʣʘʜʠʰʪʝʪʦ ʥʘ ʧʦʜʘʪʦʮʠ ʠʥʠʮʠʿʘʣʥʦ ʪʨʝʙʘ ʜʘ ʩʝ ʠʟʚʣʝʯʘʪ ʩʘʤʦ ʦʥʠʝ ʧʦʜʘʪʦʮʠ ʰʪʦ 

ʩʝ ʧʦʪʨʝʙʥʠ ʟʘ ʜʘ ʩʝ ʠʟʚʨʰʠ ʧʨʝʜʚʠʜʫʚʘˁʝʪʦ ʥʘ ʧʨʦʜʘʞʙʘʪʘ. ʇʦʪʨʝʙʥʠʪʝ ʧʦʜʘʪʦʮʠ 

ʩʝ ʠʟʜʚʦʿʫʚʘʘʪ ʩʦ ʧʦʤʦʰ ʥʘ ʧʨʘʰʘʣʥʠʢ (Query), ʧʨʠ ʰʪʦ ʧʦ ʥʠʚʥʦʪʦ ʠʟʜʚʦʿʫʚʘˁʝ 

ʦʜ ʙʘʟʘʪʘ ʝ ʧʦʪʨʝʙʥʦ ʜʘ ʙʠʜʘʪ ʢʦʥʚʝʨʪʠʨʘʥʠ ʚʦ Excel ʬʦʨʤʘʪ. ʇʨʘʰʘʣʥʠʮʠʪʝ ʩʝ 

ʤʥʦʛʫ ʧʦʛʦʜʥʘ ʘʣʘʪʢʘ ʟʘ ʧʨʝʙʘʨʫʚʘˁʝ ʥʘ ʦʛʨʦʤʥʠʪʝ ʩʢʣʘʜʠʰʪʘ ʥʘ ʧʦʜʘʪʦʮʠ, 

ʦʩʦʙʝʥʦ ʢʦʛʘ ʩʪʘʥʫʚʘ ʟʙʦʨ ʟʘ ʨʝʣʘʮʠʩʢʘ ʙʘʟʘ ʥʘ ʧʦʜʘʪʦʮʠ. ɺʘʢʚʘʪʘ ʨʝʣʘʮʠʩʢʘ ʙʘʟʘ 

ʥʘ ʧʦʜʘʪʦʮʠ ʝ ʠʟʛʨʘʜʝʥʘ ʚʦ Access, ʪʘʢʘ ʰʪʦ ʢʦʨʠʩʪʝˁʝʪʦ ʥʘ ʧʨʘʰʘʣʥʠʢʦʪ ʝ ʤʥʦʛʫ 

ʣʝʩʥʦ ʧʨʠ ʠʟʜʚʦʿʫʚʘˁʝʪʦ ʥʘ ʧʦʪʨʝʙʥʠʪʝ ʧʦʜʘʪʦʮʠ. ʌʦʨʤʘʪʘ ʥʘ ʧʨʘʰʘʣʥʠʢʦʪ, ʚʦ 

ʦʚʦʿ ʩʣʫʯʘʿ, ʩʦ ʢʦʿ ʰʪʦ ʩʝ ʠʟʜʚʦʿʫʚʘʘʪ ʧʦʜʘʪʦʮʠʪʝ ʟʘ ʧʨʦʠʟʚʦʜʦʪ koka kola( ʢʘʢʦ ʰʪʦ 

ʩʝ ʜʘʪʫʤ ʥʘ ʥʘʙʘʚʢʘ, ʧʨʝʪʭʦʜʥʘ ʩʦʩʪʦʿʙʘ ʚʦ ʤʘʛʘʮʠʥʦʪ, ʥʘʙʘʚʝʥʘ ʢʦʣʠʯʠʥʘ ʥʘ 

ʧʨʦʠʟʚʦʜʦʪ, ʠ ʩʦʩʪʦʿʙʘ ʚʦ ʤʘʛʘʮʠʥʦʪ ʧʦ ʠʟʚʨʰʝʥʘʪʘ ʧʨʦʜʘʞʙʘ) ʝ ʧʨʠʢʘʞʘʥʘ ʥʘ 

ʩʣʝʜʥʘʪʘ ʩʣʠʢʘ. 




