
͔́ͻ͎͙͙ͤͦͦ͡ ͙͍͔͎ͫͯͫͫͭͤͤͦͦ͟ ͙͔͔ͤͭͭ͊͟͡͡
͙ ͙͙ͨͦͭ͊͟͡ ͍ͨͦͫͭͨͪ͊͒·

ˤͦͪͦͤͼ͍ͦ ˴͙ͦͤͫͭ͊ͤͭͤ ˤΎ;͔͍͍͙ͫ͊ͦ͡;
͒ΦͺΦ-ͣΦͤΦΣ ͨͪͦͺ͔ͫͫͦͪ ˾ˢ˹Σ 

͍͊͘Φ ͊͋͡Φ ˸͊΄͙͎ͤͤͦͦ ͦ͋ͯ;͔͙ͤΎ ͙ ͔͙ͫͣ͊ͤͭ;͔͎ͫͦͦ͟ ͙͊ͤ͊͊͘͡ 

ˮ͙ͤͫͭͭͯͭ͊ ˮ͍͔͎ͫͯͫͫͭͤͤͦͦ͟ ˮ͔͔ͤͭͭ͊͟͡͡ ˸˥̂Σ

͙ΦΦͦ ͍͊͘Φ ͊͟ͺ͔͚͒ͪͦ ˸͔͙͊ͭͣ͊ͭ;͔͙ͫ͟ͻ ͔͍ͣͭͦ͒ͦ ͎͙͍͙ͨͪͦͤͦͪͦ͊ͤ͘Ύ ˤ˸˴ ˸˥̂Σ

͍͊͘Φ ͊͟ͺ͔͚͒ͪͦ ˸͊΄͙͎ͤͤͦͦ ͦ͋ͯ;͔͙ͤΎ ͙ ͼ͙ͺ͍͚ͪͦͦ ͎͙͙͙͙ͯͣ͊ͤͭ͊ͪͫͭ͟˸̅́ˮΣ

͍͊͘Φ ͊͟ͺ͔͚͒ͪͦ ˮ͔͔ͤͭͭͯ͊͟͡͡͡Έͤ·ͻ ͙͔ͫͫͭͣ˸̅́ˮΣ

͎ΦͤΦͫΦ ̅ˮ̇ ζˮͤͺ͙ͦͪͣ͊ͭ͊͟ ͙ ͍͔͙͔ͯͨͪ͊ͤ͡η ˾ˢ˹



͔́ͻ͎͙͙ͤͦͦ͡ ˮˮΣ ͦͭͦͪ͟·͔ ͔ͣͤΎΌͭ ͙ͣͪ
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ζ͔͍͖̉ͭͪͭ͊Ύ ͔ͭͻ͎͙ͤͦͦ͡;͔ͫ͊͟Ύ ͔͍ͪͦ͡Όͼ͙Ύ 
͙ͫͭͪͦͭͫΎ ͤ͊ ͍͔͔͒ͫͯ͘΅͔ͣ ͙ ͙ͣͦ͋͡Έͤͦͣ 
ˮ͔͔͔ͤͭͪͤͭΣ ͙͍͔ͫͯͫͫͭͤͤͦͣ͟ ͙͔͔͔ͤͭͭ͟͡͡ 
͙ ͣ͊ ΄͙ͤͤͦͣ ͦ͋ͯ;͔͙͙ͤη όнлмсύ
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˴͊ͯͫ͡ ˸͙͊ͪͭͤ ͍̊͊͋Σ 
͔͙͔ͨͪ͒ͤͭ͘ ˤ͔͙͎ͫͣͪͤͦͦ 
Ή͙ͦͤͦͣ͟;͔͎ͫͦͦ͟ ͺͦͪͯͣ͊



˸͊΄͙͔ͤͤͦ ͦ͋ͯ;͔͙͔ͤΣ ͋ͦ͡Έ΄͙͔ ͒͊ͤͤ·͔ 
ζ͙ ͎ͣͤͦͦ ͎͙͒ͪͯͻ ͫͭͪ͊΄ͤ·ͻ ͍ͫͦ͡η
Å˿ ͙͙ͭ͊ͭͫͭ;͔͙͚ͫ͟ ͙͊ͤ͊͘͡ ͒͊ͤͤ·ͻ όStatistical Data Analysis)

Åˮ ͍͔ͫͯͫͫͭͤͤ͟·͚ ͙͔͔ͤͭͭ͟͡͡ όArtificial Intelligence) 1955

Å˾ ͍͙͔͊ͫͨͦͤ͊͊ͤ͘ ͍ͦ͋ͪ͊ͦ͘ όPattern Recognition)

Å˸ ͊΄͙͔ͤͤͦ ͦ͋ͯ;͔͙͔ͤ όMachine Learning) 1959

Å˿ ͙͙ͭ͊ͭͫͭ;͔͔ͫͦ͟ ͦ͋ͯ;͔͙͔ͤ όStatistical Learning)

Åˮ ͔͔ͤͭͭͯ͊͟͡͡͡Έͤ·͚ ͙͊ͤ͊͘͡ ͒͊ͤͤ·ͻ όData Mining) 1989

Å˸ ͊΄͙ͤͤ·͚ ͙͔͔ͤͭͭ͟͡͡ όMachine Intelligence) 2000

Åx ͙͔ͤͫ͘-͙͙͊ͤ͊ͭ͊͟͡ όBusiness Intelligence, Business Analytics)

Å˽ ͔͔ͪ͒ͫ͊͊ͭ͘͟͡Έͤ͊Ύ ͙͙͊ͤ͊ͭ͊͟͡ όPredictive Analytics) 2007

Åx ͦ͡Έ΄͙͔ ͒͊ͤͤ·͔ όBig Data) 2008

Ås ͙͙ͤ͊ͭ͊͟͡ ͋ͦ͡Έ΄͙ͻ ͒͊ͤͤ·ͻ όBig Data Analytics)

Å˹ ͊ͯ͊͟ ͦ ͒͊ͤͤ·ͻ όData Science) 2011
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˸͊΄͙͔ͤͤͦ ͦ͋ͯ;͔͙͔ͤ(Machine Learning, ML)

Åͦ ͒ͤ͊ ͙͘ ͟͡Ό;͔͍·ͻ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ 
͔ͭͻ͎͙͚ͤͦͦ͡ ͋ͯ͒ͯ΅͔͎ͦ

Åͤ ͙͔͔͊͋ͦ͡ ͔ͯͫͨ΄͔ͤͦ ͍͔͙͔ͤ͊ͨͪ͊ͤ͡ ˮˮΣ 
͍·͔͙͍ͭͫͤ΄͔͔ Ή͔ͫͨͪͭͤ͟·͔ ͙͔ͫͫͭͣ· ͙ 
͙͔͔͙ͤ͗ͤͪΌ ͙͚ͤ͊ͤ͘
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Åͨ ͍͔͔͙͔ͪͦ͒ͤ ͺͯͤ͟ͼ͙͙ ;͔͔ͪ͘ ͊͒͊ͤͤ͘·͔ ͭͦ;͙͟ 
͍ ͫͦ͗ͤͦ͡ ͔ͯͫͭͪͦͤͤ·ͻ ͍ͨͪͦͫͭͪ͊ͤͫͭ͊ͻ

Åͣ ͔͙͊ͭͣ͊ͭ;͔͔ͫͦ͟ ͔͙͍͙͔ͣͦ͒ͪͦ͊ͤ͡ ͍ ͍͙ͯͫͦ͡ΎͻΣ 
͎ͦ͒͊͟ ͙͚ͤ͊ͤ͘ ͣ͊ͦ͡Σ ͒͊ͤͤ·ͻ ͎ͣͤͦͦ 

Åͭ ·ͫΎ;͙ ͙ͪ͊͘͡;ͤ·ͻ ͔͍ͣͭͦ͒ͦ ͙ ͎͙͍͊ͦͪͭͣͦ͡

Åͦ ͦͦ͟͡ млл ллл ͤ͊ͯ;ͤ·ͻ ͙ͨͯ͋͊͟͡ͼ͙͚ ͍ ͎ͦ͒ 



˭͊͒͊;͊ ͣ͊΄͙͎ͤͤͦͦ ͦ͋ͯ;͔͙ͤΎ ͫ ͯ;͙͔͔ͭͣ͡

̏ͭ͊ͨ Ѕм ςͦ ͋ͯ;͔͙͔ͤ (train)

Å˹ ͊ ͍ͻ͔ͦ͒Υ 
͒͊ͤͤ·͔ς͍ ·͋ͦͪ͊͟ ͨ͊ͪ ζͦ͋Ά͔ͭ͟­͍͔ͦͭͭηΣ
͊͗͒͟·͚ ͦ͋Ά͔ͭ͟ ͙ͦͨͫ·͍͔͊ͭͫΎ ͍͔͙͍ͭͦͪͦͣͨͪͤ͊ͦ͘͟͟

Å˹ ͊ ͍·ͻ͔ͦ͒Υ
͔ͣͦ͒͡ΈΣ ͔ͨͪ͒ͫ͊͘͟·͍͊Ό΅͊Ύ ͍͔ͦͭͭ ͨͦ ͦ͋Ά͔ͭͯ͟

̏ͭ͊ͨ Ѕн ςͨ ͙͔͔͙͔ͪͣͤͤ (test)

Å˹ ͊ ͍ͻ͔ͦ͒Υ 
͒͊ͤͤ·͔ς͍ ͔ͭͦͪ͟ ͙͍ͨͪͤ͊ͦ͘͟ ͍͎ͤͦͦͦ ͦ͋Ά͔ͭ͊͟

Å˹ ͊ ͍·ͻ͔ͦ͒Υ
͔͙͔͍͔ͨͪ͒ͫ͊͊ͤͦͭͭ͊͘͟ ͤ͊ ͍ͤͦͦͣ ͦ͋Ά͔͔ͭ͟

˭͊͒͊;͊ ͍͔ͨͦͫͭ͊ͤ͊͡Σ 
͔͙ͫ͡ ͯ ͔͖ͤ ͔ͫͭΈ ζ˨˹η˴Υ

Å˨͊ͤͦ
Å˹͚͙͊ͭ
Å˴͙͔͙͚ͪͭͪ
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ͦ͋ͯ;͊Ό΅͙͔ 
ͦ͋Ά͔ͭ͟·

(train)

͍ͤͦ·͚ ͦ͋Ά͔ͭ͟
(test)

͙͙͍͔ͨͪͤ͊ͦͭͭ͘͟·



˸͊΄͙͔ͤͤͦ ͦ͋ͯ;͔͙͔ͤ ςΉͭͦ ͙͙ͦͨͭͣ͊͘ͼ͙Ύ

7

ὼς͍ ͔ͭͦͪ͟ ͦ͋Ά͔ͭ͊͟ ͦ͋ͯ;͊Ό΅͔͚ ͍·͙͋ͦͪ͟

ύςͨ ͔͊ͪ͊ͣͭͪ· ͔͙ͣͦ͒͡

,ÏÓÓὼȟύ ςͅ ͯͤ͟ͼ͙Ύ ͔ͨͦͭͪΈ 

ὗύ ς͟ ͙͔͙͚ͪͭͪ ͊͟;͔͍ͫͭ͊ ͔͙ͣͦ͒͡

˭͊͒͊;͊ ͦ͋ͯ;͔͙ͤΎ ͔͙ͣͦ͒͡Υ

ὗύ ,ÏÓÓὼȟύ ᴼÍÉÎ

˿ͨͦͫͦ͋ ͔ͪ΄͔͙ͤΎ ς;͙͔ͫͤͤ͡·͔ ͔ͣͭͦ͒· ͙͙ͦͨͭͣ͊͘ͼ͙͙



ˮ͍͔ͫͯͫͫͭͤͤ͟·͔ ͔͚ͤͪͦͤͤ·͔ ͔͙ͫͭ 

8

˹͊ ͊͗͒ͦͣ͟ ͔ͫͦ͡ ͔͙ͫͭ ͍͔ͭͦͪ͟ ͦ͋Ά͔ͭ͊͟ ͔͔ͨͪͦ͋ͪ͊ͯͭͫ͘Ύ ͍ ͍ͤͦ·͚ ͍͔ͭͦͪ͟

͙̏ͭ ͔͍͙ͨͪͦ͋ͪ͊ͦ͊ͤ͘Ύ ͦ͋ͯ;͔͊ͣ·͔Σ ͙ͻ ͔ͨ͊ͪ͊ͣͭͪ· ͍ͻͦ͒Ύͭ ͍ ύ

˴͔͊͗͒ͦ ͔͍͙͔ͨͪͦ͋ͪ͊ͦ͊ͤ͘ ό͔͚ͤͪͦͤύ ς͍ ͍͔͘΄͔ͤͤ͊Ύ ͫͯͣͣ͊ ͙͍ͨͪͤ͊ͦ͘͟ 



˥͙͔ͯ͋ͦ͟͡ ͍͖ͫͪͭͦ;ͤ·͔͔͚ͤͪͦͤͤ·͔ ͔͙ͫͭ 
͒͡Ύ ͙͊ͫͫ͟͡ͺ͙͊͟ͼ͙͙ ͙͔͙͚ͦ͋ͪ͊͗ͤ͘ όнлмн ͎Φύ
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̉ͭͦ ͔ͭ͊ͦ͟ ζ͋ͦ͡Έ΄͙͔ ͒͊ͤͤ·͔ηΦ ˽͙͔ͪͣͪ

ImageNet: ͦͭͪ͟·ͭ͊Ύ ͍·͋ͦͪ͊͟ 14M ͙ ͔͙͚ͦ͋ͪ͊͗ͤ͘Σ нл˴ ͔͎͙͚͊ͭͦͪ͟

˿ͭ͊ͪͭ ͍ нллф ͎Φ     ͔͍͔̉ͦ͡;͔͙͚ͫ͟ ͍͔ͯͪͦͤΈ ͦ΄͙͋ͦ͟ р҈ ͚͔ͨͪͦ͒ͤ ͍ нлмр ͎Φ
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˥͙͔ͯ͋ͦ͟͡ ͔͚ͤͪͦͤͤ·͔ ͔͙ͫͭ

ˤͻͦ͒Υͫͦ͗ͤͦ͡ ͙͍ͫͭͪͯͭͯͪͪͦ͊ͤͤ͟·͔ ζͫ·ͪ·͔η ͒͊ͤͤ·͔ ͦ͋ ͦ͋Ά͔ͭ͊͟ͻ

ˤ·ͻͦ͒Υ͍͔ͭͦͪͤ͟·͔ ͔͍͔͙ͨͪ͒ͫͭ͊ͤ͡Ύ ͦ͋Ά͔͍ͭͦ͟ ͙ ͍͔ͦͭͭ·

˽͙͔ͪͣͪ·ͫͦ͗ͤͦ͡ ͙͍ͫͭͪͯͭͯͪͪͦ͊ͤͤ͟·ͻ ͦ͋Ά͔͍ͭͦ͟Υ 
͔ͭͫͭ͟·Σ ͙͔͙ͦ͋ͪ͊͗ͤ͘ΎΣ ͍͙͔͒ͦΣ ͍͔͔ͪͣͤͤ·͔ ͪΎ͒·Σ ͭͪ͊ͤ͊͘͟ͼ͙͙Σ ͎ͪ͊ͺ·Σ ΦΦΦ

Deep Learning ςΉͭͦ 
͍͔͎ͫͦ ͙͡΄Έ ͦ͋ͯ;͔͊ͣ͊Ύ 

͍͔͙ͭͦͪ͊͘͟ͼ͙Ύ 
ͫͦ͗ͤ͡·ͻ ͦ͋Ά͔͍ͭͦ͟
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ͦ͋ͯ;͊Ό΅͙͔ 
ͦ͋Ά͔ͭ͟·

(train)

͙͙ͨͪͤ͊͘͟ ͍͔ͦͭͭ·ζͫ·ͪ·͔ ͒͊ͤͤ·͔η



˥͔͔͙͍ͤͪ͊ͭͤ·͔ ͎͙͔ͯ͋ͦ͟͡ ͔͚ͤͪͦͤͤ·͔ ͔͙ͫͭ

ˤͻͦ͒Υͫͦ͗ͤͦ͡ ͙͍ͫͭͪͯͭͯͪͪͦ͊ͤͤ͟·͔ ͦ͋Ά͔ͭ͟·

ˤ·ͻͦ͒Υͫͦ͗ͤͦ͡ ͙͍ͫͭͪͯͭͯͪͪͦ͊ͤͤ͟·͔ ͍͔ͦͭͭ·

˽͙͔ͪͣͪ· ͊͒͊͘;Υ͙͔ͫͤͭ͘ ͙͔͙͚ͦ͋ͪ͊͗ͤ͘Σ ͔͔ͨͪͤͦͫ ͙ͫͭ͡ΎΣ ͣ͊΄͙ͤͤ·͚ 
͔͔͍ͨͪͦ͒Σ ͙͎͍͒͊ͦͦ͡·͚ ͙͔͔ͤͭͭ͟͡͡Σ ͔ͪͺ͔͙͍͙͔ͪͪͦ͊ͤ ͔͍ͭͫͭͦ͟

˸͔͙ͦ͒͡Υseq2seq, CNN, RNN, LSTM, GAN, BERT, GPT-3 , GPT-4͙ ͒ͪΦ
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ͦ͋ͯ;͊Ό΅͙͔ 
ͦ͋Ά͔ͭ͟·

(train)

͙͙ͨͪͤ͊͘͟ ͍͔ͦͭͭ·ζͫ·ͪ·͔ ͒͊ͤͤ·͔η


