
˽˻ ˿ͭ ͊ͭ˿ͦͺͭ

The best world practices 

ˢ͙ͤ͊͘͡ ͒͊ͤͤ·ͻ ͙ 
͙͍͔ͫͯͫͫͭͤͤ͟·͚ ͙͔͔ͤͭͭ͟͡͡

ˮ͔ͣͨͦͪͭͦ͊ͣ͘΅͔͙͔ͤ
˽͔͔ͪͤͭ͊͘ͼ͙Ύ ͒͡Ύ

ͺ͙͍͎ͤ͊ͤͫͦͦͦ ͙ ͫͭͪ͊ͻ͍͎ͦͦͦ ͔ͫͭͦͪ͊͟



˻ ͙͙ͦͣͨ͊ͤ͟ ˿ͭ͊ͭ˿ͦͺͭ

Sta tSof tA I   |   M L   |   B i g D a t a |   D i g i t a l  T r a n s f o r m a t i o n  

Å˴ͦͣ͊ͤ͒͊ ͍·ͫͦͦ͟ ͍͙͊͟͡ͺ͙ͼ͙͍ͪͦ͊ͤͤ·ͻ 
ͪ͊ͪ͊͋ͦͭ͘;͙͍ͦ͟Σ ͍·͙͍ͨͯͫͤͦ͟͟ ͍͔͒ͯ΅͙ͻ 
͍͍ͯͦ͘ ˾͙͙ͦͫͫ

Åˮ͔ͣΌ΅͙ͻ ͎͔͙͚ͣͤͦͦͭͤ͡ ͦͨ·ͭ ͍ ͙ͦ͋͊ͫͭ͡ 
͙͊ͤ͊͊͘͡ ͒͊ͤͤ·ͻ ͙ ͙͍͔͎ͫͯͫͫͭͤͤͦͦ͟ 
͙͔͔ͤͭͭ͊͟͡͡

Å͙̂ͤ͊͟͡Έͤ·͚ ͦͨ·ͭ ͍ IT ͪ ͊ͪ͊͋ͦͭ͊͘͟ͻ ͫ 
͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤͣ͘ ͔ͫͭ͊͟ ͍͔͔ͫͦͪͣͤͤ·ͻ 
͔ͭͻ͎͙͚ͤͦͦ͡ ͎͙͍͙ͨͪͦͪ͊ͣͣͪͦ͊ͤΎ

Å͙̂ͤ͊͟͡Έͤ·͚ ͦͨ·ͭ ͍ ͙ͦ͋͊ͫͭ͡ ͔͚͚͙͒ͭ͊ͫ͊ͤͫ 
͙͙͙͊ͤ͊ͭ͟͡



˻ ͙͙ͦͣͨ͊ͤ͟ ˿ͭ͊ͭ˿ͦͺͭ

AI  |  ML  |  Big Data  |  Digital Transformation ˿ͭ͊ͭ˿ͦͺͭ

ɼʠʨʝʢʪʦʨʢʦʤʧʘʥʠʠʉʪʘʪʉʦʬʪ- ɹʦʨʦʚʠʢʦʚɺʣʘʜʠʤʠʨʇʘʚʣʦʚʠʯ

Å ʠʟʚʝʩʪʥʳʡʨʦʩʩʠʡʩʢʠʡʩʧʝʮʠʘʣʠʩʪʚ ʦʙʣʘʩʪʠʘʥʘʣʠʟʘʜʘʥʥʳʭʠ

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦʠʥʪʝʣʣʝʢʪʘ,ʢʘʥʜʠʜʘʪʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭʥʘʫʢ

Å ʦʢʦʥʯʠʣʬʘʢʫʣʴʪʝʪɺʳʯʠʩʣʠʪʝʣʴʥʦʡʤʘʪʝʤʘʪʠʢʠʠʢʠʙʝʨʥʝʪʠʢʠʄɻʋ

Å ʚ90-ʭʛʦʜʘʭʨʘʙʦʪʘʣʚɻʝʨʤʘʥʠʠʧʨʠʛʣʘʰʝʥʥʳʤʧʨʦʬʝʩʩʦʨʦʤʚʦʙʣʘʩʪʠ

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡʩʪʘʪʠʩʪʠʢʠʠʜʝʡʪʘʩʘʡʥʩ

Åʘʚʪʦʨʤʥʦʛʦʯʠʩʣʝʥʥʳʭʢʥʠʛʚʦʙʣʘʩʪʠʜʝʡʩʪʘʩʘʡʥʩ, ʘʚʪʦʨʙʝʩʪʩʝʣʣʝʨʘ

çStatistica ʀʩʢʫʩʩʪʚʦʘʥʘʣʠʟʘʜʘʥʥʳʭʥʘʢʦʤʧʴʶʪʝʨʝè

Å ʨʫʢʦʚʦʜʠʪʝʣʴʟʥʘʢʦʚʳʭʧʨʦʝʢʪʦʚʧʦʧʨʠʤʝʥʝʥʠʶʪʝʭʥʦʣʦʛʠʡʘʥʘʣʠʟʘ

ʜʘʥʥʳʭʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦʠʥʪʝʣʣʝʢʪʘʩ ʚʝʜʫʱʠʤʠʨʦʩʩʠʡʩʢʠʤʠʠ

ʟʘʨʫʙʝʞʥʳʤʠʢʦʤʧʘʥʠʷʤʠ

Å ʧʫʙʣʠʢʘʮʠʠʚʠʟʚʝʩʪʥʳʭʨʦʩʩʠʡʩʢʠʭʠʟʘʨʫʙʝʞʥʳʭʞʫʨʥʘʣʘʭ



˽˻ ˿ͭ ͊ͭ˿ͦͺͭ

Sta tSof tA I   |   M L   |   B i g D a t a |   D i g i t a l  T r a n s f o r m a t i o n  

Å˾͍͊ͪ͊͋ͦͭ͊ͤͦ͘ ˾ͦ ͙͙ͫͫ

Å˭͔͎͙͙͍͊ͪͫͭͪͪͦ͊ͤͦ ͍ ˾͙͚ͦͫͫͫͦͣ͟ ˾͔͔͔ͫͭͪ 
˽͎͎ͪͦͪ͊ͣͣͤͦͦ ˻͔͔͋ͫͨ;͔͙ͤΎ

Å˿ͦ͒͊ͤͦ͘ ͚ͦͣ͊ͤ͒ͦ͟ ͪ͊ͪ͊͋ͦͭ͘;͙͍ͦ͟ 
͙͙ͦͣͨ͊ͤ͟ ˿ͭ͊ͭ˿ͦͺͭ

Åˮ͔ͤͭͪͺ͔͚͎ͫͨͪͦͪ͊ͣͣ·͙ Ή͔͔ͭͪͦͤͤͦ͟͡
͍͍ͪͯͦͦ͒ͫͭͦͨͦͤͦͫͭ͟͡ΈΌͤ͊ͪͯͫͫͦͣ͟Ύ͘·͔͟



ˮ͔ͣͨͦͪͭͦ͊ͣ͘΅͔͙͔ͤ

˽͔͍ͪͦͫͻ͙ͦ͒ͭ Statistica, SPSS, Minitab, Stata, Matlab

͙ ͒ͪΦ ͔͊ͨ͊͒ͤͦ͘ ͙͙͊ͤ͊ͭ͡;͔͔ͫͦ͟ ˽˻

Sta tSof tA I   |   M L   |   B i g D a t a |   D i g i t a l  T r a n s f o r m a t i o n  



˻͍ͫͤͦͤ·͔ ͔͙ͦͫͦ͋ͤͤͦͫͭ ˽˻ ˿ͭ͊ͭ˿ͦͺͭ

Å˽˻˿ͭ͊ͭ˿ͦͺͭς͎͔͔͔ͨͪͦͪ͊ͣͣͤͦͦ͋ͫͨ;͔͙͔͍͎͔͙ͤͤͦͦͦͨͦͦͤ͟͡Ύ͒͡Ύ͔͚͚͙͒ͭ͊ͫ͊ͤͫ
͙͍͔͎͙͔͔ͫͯͫͫͭͤͤͦͦͤͭͭ͊͟͟͡͡

Å ˽ͦ ͍ͦ͘͡Ύ͔͍͙͙͍ͭ͊ͭͦͣ͊ͭͪͦ͊ͭ͘Έͨͪͦͼ͔͙ͫͫ͊ͤ͊͊͒͊ͤͤ͘͡·ͻ, ͙ͯͫͦͪͭ͟Έ͙ͨͪͤΎ͙͔͔ͭͪ΄͔͙͚͙ͤ
͙͙ͫͤͭ͘Έ͙͙ͪͫͦ͟΄͙͋ͦ͟

Å ˾͊ ͍͙͍͔͙͊ͭ͘͟ ͊;͔͍͔͙͙͍͔͍͙ͫͭͤͤͦͯͫ͊ͭͦͣͦ͗ͤͦͫͭ͘͡Statistica

Å˭͔͊ͣͤΎ͔ͭStatistica, SPSS,Minitab, Stata,Matlab͙͒ .ͪ

Å ˿͙ ͔͙͔͙ͤͭͪͯͭ͊ͫͫ͘͟͡;͔͙͔͙͙ͫͫͭ͊ͭͫͭ͟;͔͙͔͔ͫͣͭͦ͒͟·͙͔ͣͭͦ͒·ͣ͊΄͙͎ͤͤͦͦͦ͋ͯ;͔͙ͤΎ͙
͙͍͔͎͙͔͔͍͔ͫͯͫͫͭͤͤͦͦͤͭͭ͊͟͟͡͡ ͙͚͔͔͒ͤͦͫͪ͒ͨͦ͡Έ͍͔ͦ͊ͭ͘͡Ύ

Åˤ͔͔͔͙͍͙͍͙͙͍ͫͫͭͦͪͦͤͤͨͪͦͭͫͭͪͦ͊ͤͦ͊͒ͪͦ͊ͤͦ͡ό͍͔͔͍͔͔͔͍͔͙͔ͨͪͦ͒ͤͦͫͫͭͦͪͦͤͤͫͪ͊ͤͤͫ
Statistica)

Sta tSof tA I   |   M L   |   B i g D a t a |   D i g i t a l  T r a n s f o r m a t i o n  



˽͍ͦͦ͘͡Ύ͔ͭ ͔ͪ΄͊ͭΈ ͊ͭͯ͊͟͡Έͤ·͔ ͒͡Ύ ˣ͊ͤ͊͟ ˾͙͙ͦͫͫ ͊͒͊͘;͙

Ṋ˸͊ͪͦ͟Ή͙ͦͤͦͣ͟;͔͙͔͙͔͍͙ͫͫͫ͒ͦ͊ͤ͟͡Ύ͙͔͙͍͙͔͙ͣͦ͒ͪͦ͊ͤͫ͡ ͫͨͦ͡Έ͍͙͔͍͔͔ͦ͊ͤͣͫͦͪͣͤͤ͘·ͻ
͔ͭͻ͎͙͚͔͚͚͙͙ͤͦͦ͒ͭ͊ͫ͊ͤͫ͡ ͍͔͎͙͔͔ͫͯͫͫͭͤͤͦͦͤͭͭ͊͟͟͡͡

Ṋˢ͙ͤ͊͒͊ͤͤ͘͡·ͻ͔͔͒ͤ͗ͤͦ-͔͙͎ͪ͒ͭͤͦͦͪ͟·ͤ͊͟Σ͔͔͚ͨͦ͊͊ͭͨͪͦ͘͟͡ͼ͔ͤͭͤ·ͻ͍ͫͭ͊ͦ͟Σͫͭͪͯͭͯͪ͟·
͔ͪ͊ͣ͘΅͔ͤͤ·ͻ͙ͨ ͙͍͔ͪ͡;͔ͤͤ·ͻ͙͔͍͋͊ͤ͊ͣͫͪ͒ͫͭ͟Σͦ͋Ά͔͍͔͙͍͙ͣͦͪ͒ͭͦ͊ͤ͟Ύ

Ṋˢ͙͙ͤ͊ͨ͘͡ ͎͙͍͙͔ͪͦͤͦͪͦ͊ͤͪ͘·͙͔ͤ͊ͨͦͭ͟;͎͔͙͍͙ͤͦͦͪ͒ͭͦ͊ͤ͟Ύͨͦͪ ͔͎͙ͦͤ͊ͣ

Ṋˢ͙͙ͤ͊ͨ͘͡ ͎͙͍͙͔͔͙͍͙ͪͦͤͦͪͦ͊ͤͪ͒ͭͦ͊ͤ͘͟Ύ͎͙ͣ͊ͦͦͫ͡ ͔͔͎͙͔ͪ͒ͤͦ͋ͤͫ͘

Ṋˢ͙͙ͤ͊ͨ͘͡ ͎͙͍͙͔͔ͪͦͤͦͪͦ͊ͤ͒͘ͺ͍ͦͭͦ͡

Ṋˢ͙͙ͤ͊ͨ͘͡ ͎͙͍͙͔͔͙ͪͦͤͦͪͦ͊ͤͨͦͭͪ͋ͤͦͫͭ͘Ή͙͙͍ͦͤͦͣͤ͟͟ ͙͊͡;ͤ·ͻ͔͒ͤΈ͎͊ͻ

Ṋˢ͙͙ͤ͊ͨ͘͡ ͎͙͍͙͔͔͙ͪͦͤͦͪͦ͊ͤͪ͒ͭͤ͘͟·ͻ͙͍ͪͫͦ͟

Ṋˢ͙͙ͤ͊ͨ͘͡ ͎͙͍͙͔ͪͦͤͦͪͦ͊ͤͪ͘·ͤͦ;ͤ·ͻ͙͍ͪͫͦ͟

Ṋˮ͒.ͪ

Sta tSof tA I   |   M L   |   B i g D a t a |   D i g i t a l  T r a n s f o r m a t i o n  



˻͍ͫͤͦͤ·͔ ͍͙ͦͣͦ͗ͤͦͫͭ͘

˽˻˿ ͭ͊ͭ˿ͦͺ͔͍ͭͨͪ͒ͦͫͭ͊͡Ύ͔͔ͭͫ͒ͯ͡Ό΅͙͔͍͙ͦͣͦ͗ͤͦͫͭ͘:

Ṋ˿͋ͦͪ͒͊ ͤͤ·ͻ͙͙ͪ͊͘͘͡ ;ͤ·ͻ͙ͫͭͦ;͙͍ͤͦ͟

Ṋ˽͔ͪ͒ͨͪͦͼ͔͙͎ͫͫͤ: ;͙ ͙ͫͭ͊ͨ͟ ͔ͪ͒ͦ͋ͪ͊͋ͦͭ͊͒͊ͤͤ͟·ͻ

Ṋ ˤ͔ͫͫͭͦͪͦͤͤΎΎ͍͙ ͙ͯ͊͊͘͘͡ͼ͙Ύ͒͊ͤͤ·ͻ

Ṋ˿͙͙ͭ͊ͭͫͭ;͔͙͔͙ͫͣ͟ ͊΄͙ͤͤ·͔͎͙͊ͦͪͭͣ͡·͙͊ͤ͊͊͒͊ͤͤ͘͡·ͻ

Ṋ˽͔͙͔͔͙͙͍ͦͫͭͪͦͤͨͪ͒ͭͤ͟·ͻ͔͔͚ͣͦ͒ͫͨ͡ ͦͣͦ΅ΈΌ͔͚ͤͪͦͤͤ·ͻ͔͔͚͙͙ͫͭ͊ͫͫ͟͡;͔͙ͫ͟ͻ
͙͙ͫͭ͊ͭͫͭ;͔͙ͫ͟ͻ͔͍ͣͭͦ͒ͦ

Ṋˤ·͋ͦͪͯ͡;΄͙ͻ͔͔͚͍͔͙ͣͦ͒ͤ͊ͦͫͤͦͪ͊͘͡͡;ͤ·ͻ͔͙ͣͭͪ͟

Ṋ˻͙͙ͨͭͣ͊͘ͼ͙Ύ

Ṋˤ͔͔͙͔͔͔͚͍ͤ͒ͪͤͣͦ͒ͨ͡ ͙ͪ͊ͭͯ͟͟

Ṋ˹͍͔͚ͦ΄͙͔͎͙͊ͦͪͭͣ͡·͍ͨͦͦ͘͡ΎΌ͙͍ͭ͒ͦ͋͊ͭΈͫΎ͍͔ͫͪͻͭͦ;͎͔ͤͦͦͪ΄͔͙ͤΎͫͦ͗ͤ͡·ͻ͊͒͊͘;

Sta tSof tA I   |   M L   |   B i g D a t a |   D i g i t a l  T r a n s f o r m a t i o n  



AI  |  ML  |  Big Data  |  Digital Transformation ˿ͭ͊ͭ˿ͦͺͭ

˿͙͔͚ͨͫͦͣͦ͒ͯ͟͡˽˻˿ ͭ͊ͭ˿ͦͺͭ

͔ͦͣͨͭ͊͟͟͡ͼ͙͙ ˨͔͚ͭ͊ ˿͚͙͊ͤͭͫͭ



˿͙͔͚ͨͫͦͣͦ͒ͯ͟͡˽˻˿ ͭ͊ͭ˿ͦͺ͔ͭͦͣͨͭ͊͟͟͡ͼ͙Ύ ˨͔͚ͭ͊ ˿͚͙͊ͤͭͫͭ

AI  |  ML  |  Big Data  |  Digital Transformation ˿ͭ͊ͭ˿ͦͺͭ

˽͔ͪ͒ͨͪͦͼ͔͙͎ͫͫͤ:

͙̅͡Έͭͪ͊ͼ͙Ύ͒͊ͤͤ·ͻ
˾͙͔͙͔͙͊͋ͤͭ͊͋͘͡ͼ·
˻͍͋ͪ͊͋ͦͭ͊͟·͍͋ͪͦͫͦ
˻͋ͪ͊͋ͦͭ͊͟˽˨
˿͙ͭ͊ͤ͒͊ͪͭ͊͘ͼ͙Ύ͒͊ͤͤ·ͻ
˿͙͍͙ͦͪͭͪͦ͊ͭ͊͋͟͡ͼ·
˽͔͔͙͍͙ͪͦ͒ͪͦ͊ͭ͊͋͟͟͡ͼ·
˿͙͡Ύ͙͔͙ͤͭ͊͋͡ͼ
˿͍͙͎͒ͤ͊͋͡Ό͔͙͚͒ͤ

˹ͦͪͣ͊͡Έ͔͔͔͔͙͔ͤͦͪ͊ͫͨͪ͒ͤ͡
˽͍͔ͪͦͪ͊ͤͦͪͣ͊͟͡Έ͙ͤͦͫͭ
˽͔͍ͪͦ͋ͪ͊ͦ͊ͭ͘Έͤ͟ ͦͪͣ͊͡Έͤͦͣͯ
˹ͦͪͣ͊͡Έ͔͔͔͔͙͔ͤͦͪ͊ͫͨͪ͒ͤ͡
˽͎͔͔͔͙͚ͦ͒ͦͤ͊ͪ͊ͫͨͪ͒ͤ͟͡
˾͙͔͙͔͍͊͋ͤͤ͊͘·͙͋ͦͪ͟
ˣ͙͍͊͊ͤͫͪͦ͊͟͡SMOTE͙ ADASYN
˸͔ͭͦ͒˸͔ͦͤͭ-˴͊ͪͦ͡
͔̏ͫͨͪͭͤ͟·͔ͦͼ͔͙ͤ͟



˿͙͔͚ͨͫͦͣͦ͒ͯ͟͡˽˻˿ ͭ͊ͭ˿ͦͺ͔ͭͦͣͨͭ͊͟͟͡ͼ͙Ύ ˨͔͚ͭ͊ ˿͚͙͊ͤͭͫͭ

AI  |  ML  |  Big Data  |  Digital Transformation ˿ͭ͊ͭ˿ͦͺͭ

ˢ͙ͤ͊͘͡:

˻͙͔ͨͫ͊ͭ͡Έͤ·͔͙͙͙ͫͭ͊ͭͫͭ͟
˻ͼ͔͔͍ͤ͊ͪ͊ͣͪ͊͘͟·͋ͦͪͦ͟
֙ T-͙͔͙͚ͪͭͪ͒͟͡Ύ͔ͤ ͍͙͙͊ͫͣ͘·ͻ͔͔͔ͨͪͣͤͤ·ͻ
֙ T-͙͔͙͚ͪͭͪ͒͟͡Ύ͔ͤ ͍͙͙͊ͫͣ͘·ͻ͍·͋ͦͪͦ͟
֙ T-͙͔͙͚ͪͭͪ͒͟͡Ύ͊͘ ͍͙͙ͫͣ·ͻ͔͔͔ͨͪͣͤͤ·ͻ
֙ ˻͍͒ͤͦ·͋ͦͪͦ;ͤ·͚T-͙͔͙͚ͪͭͪ͟
֙ ˽ͪͦͨͦͪͼ͙͙͚͍ͦ͒ͤͦ·͙͋ͦͪ͟
֙ ˽ͪͦͨͦͪͼ͙͙͍͒ͯͻ͍·͋ͦͪͦ͟

T-͙͔͙͚ͪͭͪ͟˿ͭΈΌ͔͒ͤͭ͊
֙ T-͙͔͙͚ͪͭͪ͒͟͡Ύ͔ͤ ͍͙͙͊ͫͣ͘·ͻ͔͔͔ͨͪͣͤͤ·ͻ
֙ T-͙͔͙͚ͪͭͪ͒͟͡Ύ͔ͤ ͍͙͙͊ͫͣ͘·ͻ͍·͋ͦͪͦ͟
֙ T-͙͔͙͚ͪͭͪ͒͟͡Ύ͊͘ ͍͙͙ͫͣ·ͻ͔͔͔ͨͪͣͤͤ·ͻ
֙ ˻͍͒ͤͦ·͋ͦͪͦ;ͤ·͚T-͙͔͙͚ͪͭͪ͟
˥͙͍͙ͪͯͨͨͪͦ͊ͦ͟ ͒ͤͦͺ͊ͭͦͪͤ͟·͚˨ˢ

˴͔ͦͪͪ͡Ύͼ͙ͦͤͤ·͚͙͊ͤ͊͘͡
͙́͊͋͡ͼ·ͫͦͨͪΎ͔͙͗ͤͤͦͫͭ
͙́͊͋͡ͼ·;͊ͫͭͦͭ
˿͍͔͙͔ͪ͊ͤͤͨͪͦͨͦͪͼ͙͚
֙ ˻͍͒ͤ͊·͋ͦͪ͊͟Σ͙ͫͻͦ͒ͤ·͔͒͊ͤͤ·͔
֙ ˻͍͒ͤ͊·͋ͦͪ͊͟Σ͎͔͎͙͍͊ͪͪͦ͊ͤͤ·͔͒͊ͤͤ·͔
֙ ˨͍͔͍·͙͋ͦͪ͟Σ͔͍͙͙ͤ͊ͫͣ͘·͔͔͔͔ͨͪͣͤͤ·͔
֙ ˨͍͔͍·͙͋ͦͪ͟Σ͎͙ͪͯͨͨͪͯΌ΅͊Ύ͔͔͔ͨͪͣͤͤ͊Ύ
֙ ˨͍͔͍·͙͋ͦͪ͟Σ͎͔͎͙͍͊ͪͪͦ͊ͤͤ·͔͒͊ͤͤ·͔
˨͙͔͙ͫͨͪͫͦͤͤ·͚͙͊ͤ͊͘͡
֙ ˻͒ͤͦͺ͊ͭͦͪͤ͟·͚˨ˢ
֙ ˥͍͊ͤ͡·͔Ήͺͺ͔ͭ͟·˨ˢ
֙ ̅͊ͭͦͪͤ͟·͚˨ˢ
֙ ˽͍ͦͭͦͪͤ·͔͙͔͔͙ͣͪͤ͘Ύ˨ˢ



˿͙͔͚ͨͫͦͣͦ͒ͯ͟͡˽˻˿ ͭ͊ͭ˿ͦͺ͔ͭͦͣͨͭ͊͟͟͡ͼ͙Ύ ˨͔͚ͭ͊ ˿͚͙͊ͤͭͫͭ

AI  |  ML  |  Big Data  |  Digital Transformation ˿ͭ͊ͭ˿ͦͺͭ

ˢ͙ͤ͊͘͡:

˸͔͍͔ͤͦ͗ͫͭͤͤ͊Ύ͔͎͔͙ͪͪͫͫΎ
˽͙͙ͦͤͦͣ͊͡͡Έͤ͊Ύ͔͎͔͙ͪͪͫͫΎ
֙ ˽͙͙ͦͤͦͣ͊͡͡Έͤ͊Ύ͔͎͔͙ͪͪͫͫΎ
֙ ˽͙ͦͤͦͣ͡·˶͎͔͊ͪͪ͊
֙ ˴ͯͫͦ;ͤͦ-͙͔͚ͤͤ͊͡Ύ͔͎͔͙ͪͪͫͫΎ
˸͔͍͔ͤͦ͗ͫͭͤͤ͊Ύ͔͙͔͚ͤͤͤ͊͡Ύ͔͎͔͙ͪͪͫͫΎ
˹͔͔͙ͨ͊ͪ͊ͣͭͪ;͔ͫ͊͟Ύ͙͙ͫͭ͊ͭͫͭ͊͟
֙ ˴͙͔͙͚ͪͭͪͻ-͙͍͊͒ͪ͊ͭ͟
֙ ˴͔ͦͪͪ͡Ύͼ͙͙˿͙͔ͨͪͣͤ͊Σ˴͔ͤ͒͊͊͡͡
֙ ˿͍͔͙͔͍ͪ͊ͤͤ͒ͯͻ͔͍͙͙ͤ͊ͫͣ͘·ͻ͎ͪͯͨͨ
֙ ˿͍͔͙͔͔ͪ͊ͤͤͤͫͦ͟͡Έ͙͟ͻ͔͍͙͙ͤ͊ͫͣ͘·ͻ͎ͪͯͨͨ
֙ ˿͍͔͙͔͍ͪ͊ͤͤ͒ͯͻ͍͙͙͊ͫͣ͘·ͻ͔͔͔ͨͪͣͤͤ·ͻ
֙ ˿͍͔͙͔͔ͪ͊ͤͤͤͫͦ͟͡Έ͙͟ͻ͍͙͙͊ͫͣ͘·ͻ͔͔͔ͨͪͣͤͤ·ͻ
֙ ˿͍͔͙͔͚͔͔͔͚ͪ͊ͤͤͦ͒ͤͦͨͪͣͤͤͦ
֙ Q˴͙͔͙͚ͪͭͪ˴ͦͻ͔ͪͤ͊

˻͋ͦ͋΅͔ͤͤ·͔͙͔͚ͤͤ͡·͔͔͙ͣͦ͒͡
֙ ˶͎͙͔ͦͭͣͦ͒͡Έ
֙ ˽͙͔ͪͦ͋ͭͣͦ͒͡Έ
֙ ˶͎͙ͦͭ͒͡Ύͨͦ ͪΎ͍͚͒ͦͦ͟΄͊͟͡·
֙ ˽͙ͪͦ͋ͭ͒͡Ύͨͦ ͪΎ͍͚͒ͦͦ͟΄͊͟͡·
֙ ˸ͯ͡Έ͙͙ͭͤͦͣ͊͡Έͤ͊Ύ͎͙͔ͦͭͣͦ͒͡͡Έ
֙ ˹ͦͪͣ͊͡Έͤ͊Ύ͎ͦͣͦ͡ ͔͒͡Έ
ˤ͔͙ͭͦͪ͊͘͟ͼ͙Ύ͔͍ͭͫͭͦ͟
˿͍͔ͦͣͫͭͤ·͚͙͊ͤ͊͘͡
͙͍͙͔̊͊ͪͦ͊ͤͯ͟͡͡;΄͔-ͻ͔ͯ͗



˿͙͔͚ͨͫͦͣͦ͒ͯ͟͡˽˻˿ ͭ͊ͭ˿ͦͺ͔ͭͦͣͨͭ͊͟͟͡ͼ͙Ύ ˨͔͚ͭ͊ ˿͚͙͊ͤͭͫͭ

AI  |  ML  |  Big Data  |  Digital Transformation ˿ͭ͊ͭ˿ͦͺͭ

˥ͪ͊ͺ͙͙͟:

˥͙͎ͫͭͦͪ͊ͣͣ͊
˨͙͎͔͊ͪ͊ͣͣ͊ͪ͊ͫͫΎ͙ͤΎ
̒΅͙͙ͫͯͫ͊ͣ͟
˶͙͔͚ͤͤ·͚͎ͪ͊ͺ͙͟
˥ͪ͊ͺ͙͔͙ͫͪ͒ͤ͟ͻͫͦ ΄͙͙͋͊ͣ͟
˴͎͍ͪͯͦ͊Ύ͙͎͒͊ͪ͊ͣͣ͊
3 -˸͙͎͔͒͊ͪ͊ͣͣ͊ͪ͊ͫͫΎ͙ͤΎ
ˮ͔͙͍ͤͭͪ͊ͭͤ͟·͚͙͊ͤ͊͘͡

˨͙͎͊ͪ͊ͣͣ͊ˤ͎ͦͪͦͤͦͦ
˾͙͔͙͔͊͋ͤ͘˨͔͔ͦͤ͡
-˴͙͚͋͗͊͡΄͙ͻ͔͔͚ͫͦͫ͒
˨͙͎͙͊ͪ͊ͣͣ͊ͨͪ;͙͙ͤͫ ͔͍͙͚͒ͫͭ͡
˨͙͎͊ͪ͊ͣͣ͊˽͔͊ͪͭͦ
˻͙͔ͨͫ͊ͭ͡Έͤ·͚͎ͪ͊ͺ͙͟
˴͊ͪͭ·͙͙͚͍ͤͯͪͦͤ͡Ύ



˿͙͔͚ͨͫͦͣͦ͒ͯ͟͡˽˻˿ ͭ͊ͭ˿ͦͺ͔ͭͦͣͨͭ͊͟͟͡ͼ͙Ύ ˨͔͚ͭ͊ ˿͚͙͊ͤͭͫͭ

AI  |  ML  |  Big Data  |  Digital Transformation ˿ͭ͊ͭ˿ͦͺͭ

ˮˮ˾ ͔͎͔͙ͪͫͫΎ:

˨͔͔͍ͪΈΎ͔͎͔͙͙ͪͪͫͫ
˹͔͚ͪͦͤͤ·͔͔͙ͫͭ
˥͙͔ͪ͊͒ͤͭͤ·͚͙͎͋ͯͫͭͤXGBoost
˿ͯ͡;͚͊ͤ·͔͔ͫ͊͡
˸͔ͭͦ͒ͦͨͦͪͤ·ͻ͍͔͍ͭͦͪͦ͟
˸͔͍͔ͤͦ͗ͫͭͤͤ͊Ύ͔͎͔͙ͪͪͫͫΎ
ˤ·͋ͦͪͯ͡;΄͔͚͔͙ͣͦ͒͡
˿͍͔͙͔͔͔͔ͪ͊ͤͤͨͪͣͤͤ·ͻ

ˮˮ˴ ͙͊ͫͫ͡ͺ͙͊͟ͼ͙Ύ:

˨͔͔͍ͪΈΎ͙͊ͫͫ͟͡ͺ͙͊͟ͼ͙͙
˹͔͚ͪͦͤͤ·͔͔͙ͫͭ
˥͙͔ͪ͊͒ͤͭͤ·͚͙͎͋ͯͫͭͤXGBoost
˿ͯ͡;͚͊ͤ·͔͔ͫ͊͡
˸͔ͭͦ͒ͦͨͦͪͤ·ͻ͍͔͍ͭͦͪͦ͟
ˤ·͋ͦͪͯ͡;΄͔͚͔͙ͣͦ͒͡
˿͍͔͙͔͔͔͔ͪ͊ͤͤͨͪͣͤͤ·ͻ



˿͙͔͚ͨͫͦͣͦ͒ͯ͟͡˽˻˽ ˻˿ ͭ͊ͭ˿ͦͺ͔ͭͦͣͨͭ͊͟͟͡ͼ͙Ύ ˨͔͚ͭ͊ ˿͚͙͊ͤͭͫͭ

AI  |  ML  |  Big Data  |  Digital Transformation ˿ͭ͊ͭ˿ͦͺͭ

˽͔͙ͪ͒ͫ͊͊ͤ͘͟Ύ:

˨͔͔͍ͪΈΎ͔ͪ΄͔͙͚ͤ
˹͔͚ͪͦͤͤ·͔͔͙ͫͭ
˥͙͔ͪ͊͒ͤͭͤ·͚͙͎͋ͯͫͭͤXGBoost
˿ͯ͡;͚͊ͤ·͔͔ͫ͊͡
˸͔ͭͦ͒ͦͨͦͪͤ·ͻ͍͔͍ͭͦͪͦ͟
˸͔͍͔ͤͦ͗ͫͭͤͤ͊Ύ͔͎͔͙ͪͪͫͫΎ
˻͋ͦ͋΅͔ͤͤ·͔͙͔͚ͤͤ͡·͔͔͙ͣͦ͒͡

˻͙͙ͨͭͣ͊͘ͼ͙Ύ:

˨͔͔͍ͪΈΎ͔ͪ΄͔͙͚ͤ
˽͙ͦͫ͟Ή͔ͫͭͪͣͯͣ͊͟



˿͙͔͚ͨͫͦͣͦ͒ͯ͟͡˽˻˽ ˻˿ ͭ͊ͭ˿ͦͺ͔ͭͦͣͨͭ͊͟͟͡ͼ͙Ύ ˨͔͚ͭ͊ ˿͚͙͊ͤͭͫͭ

AI  |  ML  |  Big Data  |  Digital Transformation ˿ͭ͊ͭ˿ͦͺͭ

ˮ͔ͤͭͪͨͦ͡Ύͼ͙Ύ:

˿͚ͨ͊ͤ͡
˾ˣ̅
ˤ͙͎͊ͪͦͪ͊ͣͣ·
˴͙͎͙͎ͪͤ

˴͔͙͊ͫͭͪ͊͘͡ͼ͙Ύ:

˴͔͙͊ͫͭͪ͊͘͡ͼ͙Ύ-˴͔͙ͫͪ͒ͤͻ
ˮ͔ͪ͊ͪͻ͙;͔ͫ͊͟Ύ͔͙͊ͫͭͪ͊͘͟͡ͼ͙Ύ
DBSCAN͟ ͔͙͊ͫͭͪ͊͘͡ͼ͙Ύ
EM͎͙͊ͦͪͭͣ͡
˴͊ͪͭ·˴ͦͻ͔ͦͤͤ͊



˿͙͔͚ͨͫͦͣͦ͒ͯ͟͡˽˻˽ ˻˿ ͭ͊ͭ˿ͦͺ͔ͭͦͣͨͭ͊͟͟͡ͼ͙Ύ ˨͔͚ͭ͊ ˿͚͙͊ͤͭͫͭ

AI  |  ML  |  Big Data  |  Digital Transformation ˿ͭ͊ͭ˿ͦͺͭ

˾͍͔͊͒ͦ͘;ͤ·͚͙͊ͤ͊͘͡:

̅͊ͭͦͪͤ͟·͚͙͊ͤ͊͘͡
˨͙͙͙ͫͪͣͤ͊ͤͭͤ͟·͚͙͊ͤ͊͘͡
˹͔͙͔͚ͤͤ͡·͚͙͙͙͒ͫͪͣͤ͊ͤͭͤ͟·͚͙͊ͤ͊͘͡
˴͙͊ͤͦͤ;͔͙͚͙ͫ͊ͤ͊͘͟͡
˶͎͙͔͎͔͙ͦͭͪͪͫͫΎ
˽͙͔͎͔͙ͪͦ͋ͭͪͪͫͫΎ
ˢ͎͙ͦͪͭͣ͡ˢ͙͙ͨͪͦͪ
˸͔ͭͦ͒ͦͨͦͪͤ·ͻ͍͔͍ͭͦͪͦ͟
˿ͯ͡;͚͊ͤ·͔͔ͫ͊͡
4PL͔͎͔͙ͪͪͫͫΎ

ˤ͔͔ͪͣͤͤ·͔ͪΎ͒·:

˽͔͍͙͔͍͔͔ͪͦ͋ͪ͊ͦ͊ͤͪͣͤͤ͘·ͻͪΎ͍͒ͦ
͔̏ͫͨͦͤͤ͟ͼ͙͊͡Έ͔͎͙͍͙͔ͤͦͫ͊͗͊ͤ͡
˿͔ͦͤͤ͊͘Ύˢ˾˽˿˿
ˤ͔ͭͦͪͤ͊͟Ύ͍͔͎͔͙͊ͭͦͪͪͫͫΎ
˿͔ͨͭͪ͊͟͡Έͤ·͚͙͊ͤ͊͘͡
ˤ͔͚͍͔͙ͭ͊ͤ͊͘͡͡

˻͙͔͙͚͋ͪ͊͋ͦͭ͊ͦ͋ͪ͊͗ͤ͘͟:

˻͙͔ͨͫ͊ͭ͡Έͤ·͔͙͙͙ͫͭ͊ͭͫͭ͟



Sta tSof tA I   |   M L   |   B i g D a t a |   D i g i t a l  T r a n s f o r m a t i o n  

˴͔ͦͣͨͭ͊͟͡ͼ͙,͙ 

͙͔ͫͫͭͣͤ·͔͔͍͙ͭͪ͋ͦ͊ͤΎ,

͙͡ͼ͔͙͍͙͔ͤͪͦ͊ͤ͘



˻͔ͨͪ͊ͼ͙ͦͤͤ·͔ ͙͔ͫͫͭͣ·

˽˻˿ ͭ͊ͭ˿ͦͺ͔͙͍͔͔ͭͨͦ͒͒ͪ͗͊ͭͫ͒ͯ͡Ό΅͙͔͔ͦͨͪ͊ͼ͙ͦͤͤ·͔͙͔ͫͫͭͣ·* :

Å Linux

ÅMicrosoftWindows7, 8, Vista,10, 11

Å ApplemacOS11-14(ͨͪͦͼ͔ͫͫͦͪ·͔͙͙ͫͪM)

Sta tSof tA I   |   M L   |   B i g D a t a |   D i g i t a l  T r a n s f o r m a t i o n  



˸͙͙ͤͣ͊͡Έͤ·͔ ͙͔ͫͫͭͣͤ·͔ ͔͍͙ͭͪ͋ͦ͊ͤΎ

Å˽ͪͦͼ͔ͫͫͦͪ: 64-ͪ͊ͪ͘Ύ͒ͤ·͚͍͒ͯͻΆΎ͔͒ͪͤ·͚;͚ͫ͊ͫͭͦͭͦ2˥˥ͼ

Å˻˭̂: 2˥ˣ

Å˹͔ͦ͋ͻ͙͔͍ͦ͒ͣͦͨͪͦͫͭͪ͊ͤͫͭͦͤ H͊DD: 2˥ˣ

Å˾͔͊ͪ͘΄͔͙͔͙ͤͣͦͤͭͦͪ͊: FullHD(1920x1080)

Å˿͔͔͍͔ͭͦͨͦ͒͟͡Ό;͔͙͔ͤ100˸ˣ͙ͭκͫό͒͡Ύ͔͔͍͎͙ͫͭͦͦ͡ͼ͔͙͍͙ͤͪͦ͊ͤ͘Ύύ

Sta tSof tA I   |   M L   |   B i g D a t a |   D i g i t a l  T r a n s f o r m a t i o n  



˴͔ͦͣͨͭ͊͟͡ͼ͙͙

˽˻˿ ͭ͊ͭ˿ͦͺ͍ͭͨͦͫͭ͊͡Ύ͔ͭͫΎ͍ͦ ͚͙͔͒ͤͦͫ͒ͯ͘͡Ό΅͙ͻ͔ͦͣͨͭ͊͟͟͡ͼ͙͚:

Å ˢ͙ͤ͊ͫͭ͡

Å ˸͔͔ͦ͒ͪ͡

Å ˨͔͚ͭ͊˿͚͙͊ͤͭͫͭ

˴͔ͦͣͨͭ͊͟͡ͼ͙͙͔͔ͦͨͪ͒͡ΎΌ͔͚͙ͭͤ͊͋ͦͪͣͦ͒ͯ͊ͤ͊͊͘͡͡, ͒ͦͫͭͯͨͤ·ͻ͒͡Ύ͙ͫ ͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ.

Sta tSof tA I   |   M L   |   B i g D a t a |   D i g i t a l  T r a n s f o r m a t i o n  



˿͍͔͙͔ͪ͊ͤͤ ͔ͦͣͨͭ͊͟͟͡ͼ͙͚

StatSoftAI  |  ML  |  BigData  |  Digital Transformation 

ʈʘʟʜʝʣ ɸʥʘʣʠʩʪʄʦʜʝʣʝʨ
ɼʝʡʪʘ 

ʉʘʡʥʪʠʩʪ

ɸʢʘʜʝʤʠʢ ɼʝʡʪʘ 

ʉʘʡʥʪʠʩʪ

ɸʢʘʜʝʤʠʢ 

ɸʥʘʣʠʩʪ
ʊʨʠʘʣ

ʇʨʝʜʧʨʦʮʝʩʩʠʥʛ 17 15 17 17 17 15

ɸʥʘʣʠʟ 42 42 55 55 42 18

ɻʨʘʬʠʢʠ 14 14 15 15 14 10

ʀʀ ʈʝʛʨʝʩʩʠʷ 0 4 8 8 0 2

ʀʀ ʂʣʘʩʩʠʬʠʢʘʮʠ0̫ 2 7 7 0 2

ʇʨʝʜʩʢʘʟʘʥʠʷ 0 5 7 7 0 5

ʆʧʪʠʤʠʟʘʮʠʷ 0 0 2 2 0 1

ʀʥʪʝʨʧʦʣʷʮʠʷ 4 4 4 4 4 2

ʂʣʘʩʪʝʨʠʟʘʮʠʷ 5 5 5 5 5 3

ʈʘʟʚʝʜʦʯʥʳʡ ʘʥʘʣʠʟ10 10 15 15 10 3

ɺʨʝʤʝʥʥʳʝ ʨʷʜʳ 3 3 5 5 3 0

ʇʨʦʤʳʰʣʝʥʥʦʩʪʴ 25 25 27 27 25 19

ʆʙʨʘʙʦʪʢʘ ʠʟʦʙʨʘʞʝʥʠʡ1 1 1 1 1 0

ʀʪʦʛʦ 121 130 168 168 121 80



˶͙ͼ͔͙͍͙͔ͤͪͦ͊ͤ͘

˽˻˿ ͭ͊ͭ˿ͦͺ͔͙͍͔͍ͭͨͪ͒ͯͫͣ͊ͭͪ͊ͭ͒͊ͫͨ ͙ͦͫͦ͋͊͡ͼ͔͙͍͙ͤͪͦ͊ͤ͘Ύ:

Å ͺ͙͙͍ͫͪͦ͊ͤͤ͊͟Ύ͙͡ͼ͔͙ͤ͘Ύ͙ͤ͊ͦ͒ͤͦ͟ ͣͨΈΌ͔ͭͪ

Å ͙͍ͨͪΎ͊ͪ͘͟͟ ͊͋ͦ;͔͚ͫͭ͊ͤͼ͙͙(͔ͨͪͫͦͤ͊͡Έͤͦͣͯͦͣͨ͟ΈΌ͔ͭͪͯ)

Å ͔͔͍ͫͭ͊Ύ͙͡ͼ͔͙ͤ͘Ύ

Å ͔͔͙ͯ͒ͦ͋ͤͨͪͦ͟ ͙͡;͔͍͔ͫͭͨͦ͡Έ͍͔͔͚͔͔ͦ͊ͭ͋ͦ͘͡͡50,ͪ͊͋ͦͭ͊Ό΅͙ͻ͍͟ ͔͔͙͔ͦͤͯͪͤͭͤͦͣͪ͗ͣ͟

Å ͔͔ͭͪ͋ͯͭͫΎ͍ͯͫͭ͊ͤͦ͊͟˽˻˶ ͙ͼ͔͙ͤͦͤͤ͘·͚˿͔͍͔ͪͪ˿ͭ͊ͭ˿ͦͺͭ

Å ͔͔͙ͦͤͯͪͤͭͤͦ͟͟͡ͼ͔͙͍͙͔ͤͪͦ͊ͤ͘

Å ͙͍ͨͪΎ͊ͫ͘͟͟ ͔͍͔ͪͪͯ

Sta tSof tA I   |   M L   |   B i g D a t a |   D i g i t a l  T r a n s f o r m a t i o n  



ˮ͔ͤͭͪͺ͔͚ͫ

ˮ͔ͤͭͪͺ͔͚ͫ˽˻ ˿ͭ ͊ͭ˿ͦͺͭ
͎͙͊ͤ͊ͦ͡;͔ͤ ͙͔ͤͭͪͺ͔͚ͫͯ 
Statistica͙ Windows 
͙͔͙ͨͪͦ͗ͤ͡Ύ,ͣ ͭ ͙͊ͣ͊͟͟W͟ord 
͙ Excel.

˽ͦ ͍ͦ͘͡Ύ͔ͭ͋·ͫͭͪͦ
͙͍͊͒͊ͨͭͪͦ͊ͭΈͫΎͨ͟ ͎͔ͪͦͪ͊ͣͣ, 
͍·͙͋ͪ͊ͭΈ ͤͯ͗ͤ·͔ ͔ͣͭͦ͒· 
͙͊ͤ͊͊͘͡Φ

Sta tSof tA I   |   M L   |   B i g D a t a |   D i g i t a l  T r a n s f o r m a t i o n  



˽˻ ˿ͭ͊ͭ˿ͦͺͭ

AI  |  ML  |  Big Data  |  Digital Transformation ˿ͭ͊ͭ˿ͦͺͭ

˸ͦ͒ͯ͡Έͤ·͚͙ͨͪͤͼ͙͎͙ͨͦͪ͊ͤ͊͘ͼ͙͙: ͊͗͒͊͟Ύ͍͔͊͒͊ͣͤ͟͟͡Όͦͭ ͍͔;͔͍͚͊ͭ͊ͫͦͤ͊͘ ͋ͦͪ
ͺͯͤ͟ͼ͙͚



˽˻ ˿ͭ͊ͭ˿ͦͺͭ

AI  |  ML  |  Big Data  |  Digital Transformation ˿ͭ͊ͭ˿ͦͺͭ

˸ͦ͒ͯ͡Έͤ·͚͙ͨͪͤͼ͙͎͙ͨͦͪ͊ͤ͊͘ͼ͙͙: ͊͗͒͊͟Ύ͍͔͊͒͊ͣͤ͟͟͡Όͦͭ ͍͔;͔͍͚͊ͭ͊ͫͦͤ͊͘ ͋ͦͪ
ͺͯͤ͟ͼ͙͚



˽˻ ˿ͭ͊ͭ˿ͦͺͭ

AI  |  ML  |  Big Data  |  Digital Transformation ˿ͭ͊ͭ˿ͦͺͭ

˸ͦ͒ͯ͡Έͤ·͚͙ͨͪͤͼ͙͎͙ͨͦͪ͊ͤ͊͘ͼ͙͙: ͊͗͒͊͟Ύ͍͔͊͒͊ͣͤ͟͟͡Όͦͭ ͍͔;͔͍͚͊ͭ͊ͫͦͤ͊͘ ͋ͦͪ
ͺͯͤ͟ͼ͙͚



ˮ͔ͤͭͪͺ͔͚ͫ. x ͍͊ͦ͘·͔ ͚͙ͤ͊ͫͭͪͦ͟

ˤ͙͚͙ͦͣͦ͗ͤͦͫͭͤ͊ͫͭͪͦ͘͟

Sta tSof tA I   |   M L   |   B i g D a t a |   D i g i t a l  T r a n s f o r m a t i o n  



ˮ͔ͤͭͪͺ͔͚ͫ

˸͔ͤΌ͚̅͊͡

Å ˨͍ͯͣΎ΅͔͡;͙͊ͣͣ͟·΄͙ͣͦ ͍͗ͤͦͫͦ͒͊͊ͭ͘Έ
͍ͤͦ·͔͙ͭ͊͋͡ͼ·, ͦ ͭͪ͟·͍͊ͭΈͫͯ΅͔͍ͫͭͯΌ΅͙͔
͒͊ͤͤ·͔͙ ͙ͣ ͙͍ͨͦͪͭͪͦ͊ͭΈ͙͔͙ͦ͋ͪ͊͗ͤ͘Ύ, 
ͫͦͻͪ͊ͤΎͭΈͦͭͪ͟·ͭ·͔͔͒ͦͯͣͤͭ͟·

Å ˻ͭͪ͟·͍͊ͭΈ͙͍ͨ͊ͨͤ͊͋ͦͪͦ͒͊ͤͤ͟·ͻ͙ 
͙͔͙͚ͦ͋ͪ͊͗ͤ͘

Å ˽ͦ͒͟͡Ό;͊ͭΈͫΎ͟ ͋͊ ͊ͣ͒͊ͤͤ͘·ͻ

Å ˽͍͙ͪͦͦ͒ͭΈ͙ͣ͊ͤͨͯ͡Ύͼ͙͙ͫ ͦͭ ;͔͙ͭ͊ͣ

Å ˮ ͎͔ͣͤͦͦ ͎͔͒ͪͯͦΧ

Sta tSof tA I   |   M L   |   B i g D a t a |   D i g i t a l  T r a n s f o r m a t i o n  



͍͔͙͔̂ͨͪ͊ͤ͡ ͒͊ͤͤ·͙ͣ

˽˻ ˿ͭ ͊ͭ˿ͦͺ͔͍ͭͨͪ͒ͦͫͭ͊͡Ύ͔ͭ5
͍ͦͫͤͦͤ·ͻΉ͔͔͍ͣͤͭͦ͒͡͡Ύ
ͪ͊͋ͦͭ·ͫ ͒͊ ͤͤ·͙ͣ:

Å ͙́͊͋͡ͼ͊

Å ˥ͪ͊ͺ͙͟

Å ˢ͙ͤ͊͘͡

Å ˾͊͋ͦ;͊Ύ͙͎ͤ͊͟

Å ˨͙͎͊ͦ͡ ͙ͣͨͦͪͭ͊κΉͫͨͦͪͭ͊͟

Sta tSof tA I   |   M L   |   B i g D a t a |   D i g i t a l  T r a n s f o r m a t i o n  



͙́͊͋͡ͼ· ͒͊ͤͤ·ͻ

˽˻ ˿ͭ ͊ͭ˿ͦͺ͔͍ͭͨͪ͒ͦͫͭ͊͡Ύ͔ͭ
͍ͦͣͦ͗ͤͦͫͭ͘Έͦͭͪ͟·͍͊ͭΈ͙ 
͍͔͔͙ͦ͒ͤͦͪͣͤͤͦͫͨͦ͡Έ͍ͦ͊ͭ͘Έ
͔ͤͫͦ͟͡Έ͙ͦ́͊͋͟͡ͼ͒͊ͤͤ·ͻ

˴͔ͪͦͣͻ͔͙ͪ͊ͤͤΎ͒͊ͤͤ·ͻ
͙ͫͨͦ͡Έ͔͙ͯͭ́͊͋͘͡ͼ·͒͡Ύ
͔͙ͦͭͦ͋ͪ͊͗ͤΎ;͙͔ͫͤͤ͡·ͻ
͔ͪͯ͘͡Έ͍͙͍ͭ͊ͭͦ͊ͤ͊ͦ͘͡

Sta tSof tA I   |   M L   |   B i g D a t a |   D i g i t a l  T r a n s f o r m a t i o n  



͙́͊͋͡ͼ· ͒͊ͤͤ·ͻ

͙́͊͋͡ͼ· ͍ͨͦͦ͘͡ΎΌͭ ͻ͙ͪ͊ͤͭΈ 
͒͊ͤͤ·͔ ͍ ͔ͫ͒ͯ͡Ό΅͙ͻ ͺͦͪͣ͊ͭ͊ͻΥ

Å ͔̇ͦ͡;͙͔ͫͤͤ͡·͔

Å ͙̉ͫ͊͡ ͫ ͍ͨ͊͊͡Ό΅͔͚ ͭͦ;͚ͦ͟ 
(͍͔΅͔͍͔ͫͭͤͤ·͔)

Å ˿͙ͭͪͦ͟

Å ˨͊ͭ͊-͍͔ͪͣΎ

Sta tSof tA I   |   M L   |   B i g D a t a |   D i g i t a l  T r a n s f o r m a t i o n  



͙́͊͋͡ͼ· ͒͊ͤͤ·ͻ

Sta tSof tA I   |   M L   |   B i g D a t a |   D i g i t a l  T r a n s f o r m a t i o n  

Å˨͍͔͙͔ͦ͋͊ͤ͡κ͔͙͔ͯ͒͊ͤ͡ ͙ ͎͙͔͒ͪͯ 
͔ͦͨͪ͊ͼ͙͙ ͫ 
͔͔͔ͨͪͣͤͤ·͙ͣκͤ͊͋͡Ό͔͙͒ͤΎ͙ͣ

Å˻͔ͨͪ͊ͼ͙͙ ͫ ͙ͭ͊͋͡ͼ͔͚

˴͔͔ͦͤͭͫͭͤͦ͟ ͔ͣͤΌ ͙ͭ͊͋͡ͼ·

˴͔͔ͦͤͭͫͭͤͦ͟ ͔ͣͤΌ Ύ;͔͚͙͟

Å˴͙͍ͦͨͪͦ͊ͭΈ κ ͍·͔ͪ͊ͭ͘Έ κ 
͍͍͙ͫͭ͊ͭΈ κ ͙ͯ͒͊ͭ͡Έ

Åˣ͍ͦͦ͟͡·͔ ͔ͦͨͪ͊ͼ͙͙



˾͊͋ͦ;͊Ύ ͙͎ͤ͊͟ ͫ ͔ͪͯ͘͡Έ͙ͭ͊ͭ͊ͣ

A I   |   M L   |   B i g D a t a |   D i g i t a l  T r a n s f o r m a t i o n  Sta tSof t

˾͊͋ͦ;͊Ύ ͙͎ͤ͊͟ ͻ͙ͪ͊ͤͭ ͍͔ͫ ͔ͨͦͫͭͪͦͤͤ·͔ 
͔ͪͯ͘͡Έͭ͊ͭ· ͙͍͊ͤ͊ͦ͘͡ ͙ ͖͒͊ͭ 
͍ͦͣͦ͗ͤͦͫͭ͘Έ ͔͔ͨͪ͟͡Ό;͊ͭΈͫΎ ͔ͣ͗͒ͯ 
͙͙ͤͣΦ

˾͊͋ͦ;ͯΌ ͙͎ͤͯ͟ ͣͦ͗ͤͦ ͫͦͻ͙ͪ͊ͤͭΈ 
͔ͦͭ͒͡Έͤ·ͣ ͺ͚͊ͦͣ͡ ͒͡Ύ ͍͎ͨͦͭͦͪͤͦͦ 
ͦͭͪ͟·͙ͭΎ ͤ͊ Ήͭͦͣ ͙͙͡ ͎͒ͪͯͦͣ 
ͦͣͨ͟ΈΌ͔͔ͭͪΣ ͎͔͒ ͍͔ͯͫͭ͊ͤͦͤͦ͡ ˽˻ 
˿ͭ͊ͭ˿ͦͺͭ.



ˮͣͨͦͪͭΦ ͚̅͊͡·

˽˻˿ ͭ͊ͭ˿ͦͺ͔͙͍͔͙ͭͨͦ͒͒ͪ͗͊ͭͣͨͦͪͭ͒͊ͤͤ·ͻ͙͚͍͊ͦͫͭ͊ͤ͒͊ͪͭͤ͘͡ͅ·ͻͺ͍ͦͪͣ͊ͭͦ:

Å MSExcelͅ ͚͊͡·(xls, xlsx)

Å ͔͍́ͫͭͦ͟·͔ͺ͚͊͡·(txt)

Å CSVͅ ͚͊͡·(csv,tsv)

Å Statistica(sta)

Å SPSS,SAS(xpt, sas7bdat,sav)

Å dBase(dbf)

Å StatSoft(sts, stg,stswb)

Sta tSof tA I   |   M L   |   B i g D a t a |   D i g i t a l  T r a n s f o r m a t i o n  



ˮͣͨͦͪͭ

Sta tSof tA I   |   M L   |   B i g D a t a |   D i g i t a l  T r a n s f o r m a t i o n  

Å˽͔͙͍͔ͦ͒͒ͪ͗͊ͭ 
͎͙ͣͤͦͦͫͭͪ͊ͤ;ͤ·͔ ͺ͚͊͡·

Å ˥͙͙͔͋͟ ͚͙ͤ͊ͫͭͪͦ͟ ͙ͣͨͦͪͭ͊

˨͙͎͊ͦ͡ ͙ͣͨͦͪͭ͊ ͙͘ 9ȄŎŜƭ



˽ͦ͒͟͡Ό;͔͙͔ͤ ͟ ˣ˨

ˤ͙ͦͣͦ͗ͤͦͫͭ͘˽˻ ˿ͭ ͊ͭ˿ͦͺͭ ͍ͨͦͦ͘͡ΎΌͭ
ͨͦ͒͟͡Ό;͊ͭΈͫΎ͟ ͪ͊ ͙͘͡;ͤ·ͣ ˣ˨Σ ͍͟͡Ό;͊Ύ͊ 
͙͔ͣͤͤͦPostgreSQL, MariaDB, MySql͙  
Oracle

Sta tSof tA I   |   M L   |   B i g D a t a |   D i g i t a l  T r a n s f o r m a t i o n  

select * from world.city where 

ID < 12

˽ͦ͒͟͡Ό;͙͍΄͙ͫΈ͔͋͊͒͊͘͟ ͤͤ·ͻͣͦ͗ͤͦ
͍͙ͨͪͦͦ͒ͭΈ͙͙ͣͨͦͪͭͭ͊͋͡ͼ͙ͫͻ͔ͣ, ͊
͔͍ͭ͊͗͟ ·ͨͦͤ͡ΎͭΈSQL-͊ͨͪͦͫ͘·,
͔ͪͯ͘͡Έͭ͊ͭͦͭͦͪ͟·ͻ͔ͭ͊͗ͣͦ͗ͤͦ͟
͙͙͍ͣͨͦͪͭͪͦ͊ͭΈ



̏ͫͨͦͪͭ͟

Sta tSof tA I   |   M L   |   B i g D a t a |   D i g i t a l  T r a n s f o r m a t i o n  

Å ˽͍ͦͦ͘͡Ύ͔ͭ ͙ͤ͊ͫͭͪͦͭΈ 
Ήͫͨͦͪͭ͟ ͒͡Ύ ͎͊͗͒ͦͦ͟ 
ͺͦͪͣ͊ͭ͊

˨͙͎͊ͦ͡ Ήͫͨͦͪͭ͊͟ ͍ 9ȄŎŜƭκ/{±



ˢ͙͙ͤ͊ͭ͡;͔͙͔ͫ͟ ͦͭ;͔ͭ·

Sta tSof tA I   |   M L   |   B i g D a t a |   D i g i t a l  T r a n s f o r m a t i o n  

Åͦͭ;͔ͭ· ͍͟͡Ό;͊Όͭ ͙ͭ͊͋͡ͼ·Σ 
͔ͪͯ͘͡Έͭ͊ͭ· ͙͊ͤ͊͊͘͡Σ ͎ͪ͊ͺ͙͙͟Φ

Å͍͙͊ͭͦͣ͊ͭ;͔͙͔ͫ͟ ͦͭ;͔ͭ· ͙ͫͦ͋ͪ͊Όͭ 
͍͔ͫ ͦͭͪ͟·͍͔͊ͣ·͔ ͙ͭ͊͋͡ͼ· ͙ 
͔ͪͯ͘͡Έͭ͊ͭ· ͙͊ͤ͊͊͘͡

Åͦͭ;͔ͭ·ͫͦͻͪ͊ͤΎΌͭͫΎ͍ ͦͅ ͔ͪͣ͊ͭ
DOCX


