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ᇔ僂жφᇵ㡃㇗⨼ぁᓅ 

1.1ᇔ僂ⴤⲺ 

      ᧂᨗะᵢⲺ Python 䈣䀶ֵ⭞ᯯ⌋θֵᆜ⭕ޭᴿޭᴿะᵢⲺ Python ぁᓅ
 䇴䇗фᔶਇ㜳࣑Ⱦ 

1.2ᇔ僂ᇯ㾷≸ 

ɋᇯᨅ䘦Ɍֵ ⭞ Python䈣䀶θ䇴䇗жѠቅශⲺᆜ⭕ᇵ㡃㇗⨼ぁᓅθ㌱㔕⭞

ᡭѰᇵ㡃㇗⨼Ⱦ 

ɋࣕ㜳㾷≸Ɍ 

δ1εᆜ⭕ؗᚥφᆜਭȽဉȽᙝࡡ(⭭/ྩεȽᇵ㡃ᡵ䰪ਭȽ㚊㌱⭫䈓Ⱦ 

δ2ε㌱㔕ࣕ㜳φ 

 1. ਥᆜਭḛᢴḆжփᆜ⭕Ⲻޭ։ؗᚥχ 

 2. ਥԛᖋ᯦ޛⲺᆜ⭕ؗᚥχ 

 3. ਥԛᱴ⽰⧦ᴿⲺᡶᴿᆜ⭕ؗᚥȾ 

ɋぁᓅ㾷≸Ɍ 

δ1εֵ⭞࠳ᮦ ࡍ㺞 ᆍޮ ᆍㅜѨ ᶗԬᗠ⧥ㅿ䀙ߩ䰤从χ 

δ2εぁᓅ㿺⁗൞ 80-200㺂ᐜȾ 

1.3ᇔ僂⧥ູ 

䟽⭞ python䈣䀶㕌ぁᇔ⧦Ⱦ 

1.4䇺࠼ḽ 

࠼┗  ࠼10

ぁᓅ  ࠼2 ֏ߍぁᓅⲺԙ⸷ᱥੜㆶ⌷ᰖ ࠼8

㌱㔕ࣕ㜳ᱥੜᇂૂ劷Ἀ 2࠼ 



ሯӄ࠰䭏ᱥੜ㜳ཕᓊሯૂ༺
⨼ૂഔ䘶 

 ࠼2

⮂䶘ᱥੜᇂ 2࠼ 

ᮽẙ ⺤ᱥੜሯぁᓅԙ⸷ᴿᲦ᱄ ࠼2
Ⲻ䀙䠀 

 ࠼1

ᒬъሯԱࣗ᷆࠼ᗍᖉ 1࠼ 

  



ᇔ僂ӂ: ᮦᦤ人༺⨼Ⲻะᵢᯯ⌋ 

2.1ᇔ僂ⴤⲺ 

 ⨼䀙ᮦᦤ᷆࠼Ⲻะᵢ䗽ぁθֵᆜ⭕ᧂᨗะᵢⲺᮦᦤ人༺⨼ᯯ⌋Ⱦ 

2.2ᇔ僂ᇯ㾷≸ 

ɋᇯᨅ䘦Ɍ⭞㔏࠰ⲺᡵኁԭṲᮦᦤ䳼θ䘑㺂ԛсԱࣗφ 

δ1ε㕰ཧٲⲺỶ⎁ф㕰ཧٲ༺⨼χ 

δ2εᔸᑮٲỶ⎁χ 

δ3ε⢯ᖷ䰪Ⲻީᙝ᷆࠼χ 

δ4εሯ priceኔᙝ䘑㺂ḽौχ 

δ5εṯᦤ priceኔᙝ䘑㺂⿱ᮙौχ 

δ6εᢴ࠰ф priceδᡵԭεީᙝᴶ儎ⲺпѠ⢯ᖷθᒬ㔏࠰ਾ⨼Ⲻ䀙䠀Ⱦ 

ɋᇔ僂㾷≸Ɍᔰ䇤ֵ⭞ Jupyter Notebookᇂᡆ䈛Աࣗθ㔏࠰ᇂᡆԱࣗⲺ䗽ぁȾ 

2.3ᇔ僂⧥ູ 

 䟽⭞ python䈣䀶ᒬ⭞ Jupyter Notebook㕌ぁᇔ⧦Ⱦ 

2.4䇺࠼ḽ  

࠼┗  ࠼10

ぁᓅ  ࠼䶘 1ޞⲺỶ⎁ᱥੜٲ㕰ཧ ࠼8

㕰ཧٲⲺ༺⨼ᯯᕅᱥੜᴪࣖ
ㅜਾᇔ䱻䰤从δׁྸ䘿

KNNȽṇㅿ༺⨼ᯯ ᕅມݻ㕰
ཧٲㅿㅿε 

 ࠼1

ᔸᑮٲỶ⎁ᱥੜޞ䶘 1࠼ 

༺⨼ᔸᑮٲⲺᯯᕅᱥੜㅜਾ
ᇔ䱻䰤从δׁྸ䘿ᒩൽٲ

ㅿε 

 ࠼2



㜳ੜᨆީ࠰䭤⢯ᖷࡖৱߍ
֏⢯ᖷ 

2 

㜳ੜሯᮦᦤ䘑㺂ਾ䘸Ⲻḽ
ौ 

1 

ᮽẙ ᱥੜሯぁᓅԙ⸷ᴿᲦⲺ䀙 ࠼2
䠀θᒬъᨅ䘦㠠ᐧⲺ᷆࠼㔉䇰 

 ࠼1

ޭᴿᴪࣖᓜૂਇᮙⲺᙓ㔪θ
ᙓ㘹ᮦᦤ䜞ҁ䰪ᆎ൞Ⲻ䳆

㰅Ⲻ䙱䗇ީ㌱ 

 ࠼1

 
  



ᇔ僂пφഔᖈ㇍⌋ᇔ⧦ 

3.1ᇔ僂ⴤⲺ 

 ⨼䀙〃ഔᖈᯯ⌋Ⲻ⨼䇰θֵᆜ⭕㜳ཕ㕌ߏㆶঋⲺഔᖈ㇍⌋ᶛ䘑㺂ᮦᦤ
 Ⱦ ᷆࠼

3.2ᇔ僂ᇯ㾷≸ 

ɋᇯᨅ䘦Ɍֵ⭞ഔᖈ㇍⌋ሯཐѠᮦᦤ䳼䘑㺂᷆࠼人⎁Ⱦ 

ɋᇔ僂㾷≸Ɍ 

δ1εуᗍٕࣟ⧦ᡆⲺᐛޭऻ䈹ᓉθׁྸ Sklearnχ 

δ2ε㾷≸㠩ቇਥԛᇔ⧦жݹ㓵ᙝഔᖈχ 

δ3εᴿ㜳࣑ਥᇔ⧦ཐݹ㓵ᙝഔᖈχ 

δ4εжݹ㓵ᙝഔᖈ䟽⭞ Boston ᮦᦤ䳼Ⲻօᆻᒩൽᡵ䰪ᮦ֒Ѱ xθᡵኁൽԭ

֒Ѱ y֒Ѱᮦᦤ䳼χ 

δ5εཐݹ㓵ᙝഔᖈ䟽⭞ Bostonᮦᦤ䳼֒Ѱᮦᦤ䳼χ 

δ6ε䙱䗇ഔᖈ䟽⭞ҩ㞰Ⲃᮦᦤ䳼 barestconcer֒Ѱᮦᦤ䳼χ 

δ7ε䈹⭞ Skleanᓉ࠳ᮦθ∊䖹㠠ᐧ㕌ߏⲺ࠳ᮦૂᓉ࠳ᮦⲺླඅȾ 

3.3ᇔ僂⧥ູ 

䟽⭞ python䈣䀶㕌ぁᇔ⧦Ⱦ 

3.4䇺࠼ḽ 

࠼┗  ࠼10

ぁᓅ  ࠼གྷ⧦ഔᖈ㇍⌋ᱥੜ↙⺤ 2 ࠼8

䙱䗇ᱥੜᲦ 1࠼ 

ᇔ⧦ཐ〃㚐㊱㇍⌋ࣖ࠼3 ࠼ 

ф䈹⭞ᓉ࠳ᮦⲺ㔉᷒∊ሯᐤ
䐓ཝቅ 

 ࠼2



ᮽẙ ᱥੜሯぁᓅԙ⸷ᴿᲦⲺ䀙 ࠼2
䠀θᒬъᨅ䘦㠠ᐧⲺ᷆࠼㔉䇰 

 ࠼1

ᱥੜ䈪᱄㚐㊱Ⲻᇔ⧦䗽ぁૂ
䈜㓼㇍⌋䙱䗇θԙ⸷фޢᕅ

ሯᓊ 

 ࠼1

 
  



 

ᇔ僂φ࠼㊱㇍⌋ᇔ⧦ 

4.1ᇔ僂ⴤⲺ 

 ⨼䀙〃ᯯ᷆࠼⌋Ⲻ⨼䇰θֵᆜ⭕㜳ཕ㕌ߏㆶঋⲺ࠼㊱㇍⌋ᶛᇔ⧦ᮦᦤ
 Ⱦ᷆࠼

4.2ᇔ僂ᇯ㾷≸ 

ɋᇯᨅ䘦Ɍ䟽⭞ҩ㞰Ⲃᮦᦤ䳼䘑㺂᷆࠼㊱࠼θуֵ⭞ᮦᦤ䳼ѣⲺḽ䇦ᮦᦤθ

ਠֵ⭞ኔᙝٲȾ∊䖹ࠖ〃࠼㊱ᯯ⌋Ⲻᙝ㜳Ⱦ 

ɋᇔ僂㾷≸Ɍ 

δ1ε䟽⭞ Pythonᇔ⧦࠼㊱㇍⌋χ 

δ2εуᗍٕࣟ⧦ᡆⲺᐛޭऻ䈹ᓉθׁྸ Sklearnχ 

δ3ε㠩ቇᇔ⧦ K-䘇䛱θᵪ㍖䍓ਬᯥθ䙱䗇ഔᖈθߩㆌṇф᭥ᤷੇ䠅ᵰⲺެ

ѣжѠ㇍⌋χ 

δ4εሯҩ㞰Ⲃᮦᦤ䳼䈹⭞㕌ߏⲺ࠳ᮦ䘑㺂࠼㊱╊⽰χ 

δ5ε䈹⭞ SklearnⲺᓉ࠳ᮦ䘑㺂ሯ∊ᇔ僂χ 

δ6ε㜳࣑ᕰⲺਥԛཐᇔ⧦ࠖ〃㇍⌋Ⱦ 

4.3ᇔ僂⧥ູ 

䟽⭞ python䈣䀶㕌ぁᇔ⧦Ⱦ 

4.4䇺࠼ḽ 

࠼┗  ࠼10

ぁᓅ  ࠼ᱥੜ↙⺤ 2⌊㇍㊱࠼⧦གྷ ࠼8

䙱䗇ᱥੜᲦ 1࠼ 

ᇔ⧦ཐ〃㚐㊱㇍⌋ࣖ࠼3 ࠼ 



ф䈹⭞ᓉ࠳ᮦⲺ㔉᷒∊ሯᐤ
䐓ཝቅ 

 ࠼2

ᮽẙ ᱥੜሯぁᓅԙ⸷ᴿᲦⲺ䀙 ࠼2
䠀θᒬъᨅ䘦㠠ᐧⲺ᷆࠼㔉䇰 

 ࠼1

ᱥੜ䈪᱄㚐㊱Ⲻᇔ⧦䗽ぁૂ
䈜㓼㇍⌋䙱䗇θԙ⸷фޢᕅ

ሯᓊ 

 ࠼1

 



ᇔ僂ӊφ㚐㊱㇍⌋ᇔ⧦ 

5.1ᇔ僂ⴤⲺ 

 ⨼䀙〃ᯯ᷆࠼⌋Ⲻ⨼䇰θֵᆜ⭕㜳ཕ㕌ߏㆶঋⲺᮦᦤ᷆࠼ԙ⸷Ⱦ  

5.2ᇔ僂ᇯ㾷≸ 

ɋᇯᨅ䘦Ɍ䟽⭞ҩ㞰Ⲃᮦᦤ䳼䘑㺂㚐㊱᷆࠼θуֵ⭞ᮦᦤ䳼ѣⲺḽ䇦ᮦᦤθ

ਠֵ⭞ኔᙝٲȾK-ൽٲ㚐㊱ф AGENS 㚐㊱䇴㖤㈽ⲺѠᮦѰ 2θሯп〃㚐㊱

㔉᷒䜳䘑㺂ਥ㿼ौθሯ∊ҩ㞰Ⲃᮦᦤ䳼ѣⲺⵕᇔḽ䇦ٲθ∊䖹ࠖ〃㚐㊱ᯯ⌋

Ⲻᙝ㜳Ⱦ 

ɋᇔ僂㾷≸Ɍ 

δ1εуᗍٕࣟ⧦ᡆⲺᐛޭऻ䈹ᓉθׁྸ Sklearnχ 

δ2εᢁߏᇔ⧦ሯ员ቴ㣧ᮦᦤ䳼Ⲻ㚐㊱θ㠠ᐧ䘿㚐㊱㇍⌋χ 

δ3ε㜳࣑ᕰⲺਥԛᇔ⧦ཐ〃㚐㊱㇍⌋χ 

δ4ε䈹⭞ SklearnѣⲺᓉ࠳ᮦθૂ㠠ᐧᇔ⧦Ⲻ࠳ᮦ䘑㺂ሯ∊ᇔ僂Ⱦ 

5.3ᇔ僂⧥ູ 

䟽⭞ python䈣䀶㕌ぁᇔ⧦Ⱦ 

5.4䇺࠼ḽ 

࠼┗  ࠼10

ぁᓅ  ࠼གྷ⧦㚐㊱㇍⌋ᱥੜ↙⺤ 2 ࠼8

䙱䗇ᱥੜᲦ 1࠼ 

ᇔ⧦ཐ〃㚐㊱㇍⌋ࣖ࠼3 ࠼ 

ф䈹⭞ᓉ࠳ᮦⲺ㔉᷒∊ሯᐤ
䐓ཝቅ 

 ࠼2



ᮽẙ ᱥੜሯぁᓅԙ⸷ᴿᲦⲺ䀙 ࠼2
䠀θᒬъᨅ䘦㠠ᐧⲺ᷆࠼㔉䇰 

 ࠼1

ᱥੜ䈪᱄㚐㊱Ⲻᇔ⧦䗽ぁૂ
䈜㓼㇍⌋䙱䗇θԙ⸷фޢᕅ

ሯᓊ 

 ࠼1

 
  



ᇔ僂ޣφ䳼ᡆ㇍⌋ᇔ⧦ 

6.1ᇔ僂ⴤⲺ 

   䘑ж↛⨼䀙䳼ᡆ㇍⌋Ⲻ⨼θ㜳⭞ sklearnᇔ⧦䳼ᡆ㇍⌋Ⱦ 

6.2ᇔ僂ᇯ㾷≸ 

ɋᇯᨅ䘦Ɍ䟽⭞ Sklearn ᇔ⧦䳼ᡆ㇍⌋θሯҩ㞰Ⲃᮦᦤ䳼䘑㺂༺⨼θ人⎁

 㔉᷒Ⱦ᷆࠼

ɋᇔ僂㾷≸Ɍ 

δ1ε䟽⭞䳼ᡆ⁗ඍ sklearn.ensembleࡡ࠼ᇔ⧦ AdaBoost㇍⌋θBagging㇍⌋

ԛ䳅ᵰἤ᷍㇍⌋ᢁߏᇔ⧦ሯ员ቴ㣧ᮦᦤ䳼Ⲻ㚐㊱θ㠠ᐧ䘿㚐㊱㇍⌋χ 

δ2εሯ৸ᮦ䘑㺂䈹ՎȾ 

6.3ᇔ僂⧥ູ 

䟽⭞ python䈣䀶㕌ぁᇔ⧦Ⱦ 

6.4䇺࠼ḽ 

࠼┗  ࠼10

ぁᓅ  ࠼Ⲻ㇍⌋ᰬُᚦᖉ 2⭞ֵ ࠼8

ᱥੜֵ⭞ཐ〃㇍⌋ሯ∊ 2࠼ 

ᱥੜֵ⭞ Adaboost䳼ᡆ⁗ශ 2࠼ 

৸ᮦ䈹ՎⲺᯯᕅδׁ㖇Ṳ䈹৸
ㅿε 

 ࠼1

㔉᷒䈥ᐤᱥੜቅ 1࠼ 

ᮽẙ ᱥੜሯぁᓅԙ⸷ᴿᲦⲺ䀙 ࠼2
䠀θᒬъᨅ䘦㠠ᐧⲺ᷆࠼㔉䇰 

 ࠼1

ᱥੜ䈪᱄㚐㊱Ⲻᇔ⧦䗽ぁૂ
䈜㓼㇍⌋䙱䗇θԙ⸷фޢᕅ

 ࠼1



ሯᓊ 

 
  



 

ᇔ僂йφԭṲ人⎁᥇ᡎ 

7.1ᇔ僂ⴤⲺ 

    䘑ж↛⟕ᚿᮦᦤ༺⨼⍷ぁθ㜳ཕ㕌ぁᇔ⧦ะᵢⲺᮦᦤ᷆࠼人⎁Ⱦ 

7.2ᇔ僂ᇯ㾷≸ 

ɋᇯᨅ䘦Ɍ 

㜂Ქφ㘹㲇ࡦ㖇р⎭䠅Ⲻᮦ䠅θሯӝⲺᇐԭ䳴ᓜᖾཝȾ∊ྸθᵃ㻻ޭ

ᴿ䖹ᕰⲺᆙ㢸ᙝԭṲ䏁ࣵθ⢂ᖧଃᖾཝθ㙂⭫ᆆӝࡏṯᦤӝ㿺Ṳ⌘

ࣞȾഖ↚θྸṯᦤᨆבⲺᮽᵢؗᚥ䘑㺂ਾ⨼ᇐԭθᴿ᭾൦ᑤࣟᇬ䘑

㺂Ⲻ䬶ᱥжѠᴿᝅѿⲺ䰤从Ⱦᮽᵢ᷆࠼ᱥሯᮽᵢؗᚥⲺ㺞⽰⢯ᖷ

亯Ⲻ䘿ȾᆹԄᮽᵢѣᣳⲺᇯᒬੇ䠅ौᶛ㺞⽰ᮽᵢؗᚥθ㜳ཕਃ᱖⢯ᇐ

൰Ƚ㿸⛯ȽԭૂٲⴀȾ 

⢂ؗᚥθᒬ㔉ਾ䇣㓹ᮦᦤѣૂࡡ㊱Ⲻᨅ䘦Ƚ࠰ⴤḽφ䙐䗽㔏᷆࠼

ⲺԭṲᶛ㔏᯦ᇐԭṲȾᵢṾׁ㘹㲇ሯᮽᵢؗᚥⲺ༺⨼ᯯᕅȾ 

ɋᇔ僂㾷≸Ɍ 

δ1εቓ䈋ީ䭤ᆍ㓺ਾᯯ⌋䘑㺂᷆࠼χ 

δ2εቓ䈋ᴪࣖགྷᵸⲺ⢯ᖷᐛぁθ∊ྸφᰖᝅѿㅜਭৱ䲚χ 

δ3εቓ䈋ֵ⭞ MLPȽGRUȽLSTM ૂ TextCNN ㅿᯯ⌋ሯᮽᵢؗᚥሯᮽᵢ

ᨆ儎䱬⢯ᖷχ 

δ4εቓ䈋уੂ⢯ᖷؗᚥⲺ㓺ਾᒬ㔉ਾуੂ⁗ශࡡ࠼༺⨼θਥԛֵ⭞䳼ᡆᆜ

ҖⲺᙓᜩχ 

δ5εр䘦ᯯ⌋ঋжֵ⭞Ḇж〃у㜳ᗍᴶླⲺ᭾᷒θ䈭ቓ䈋ֵ⭞ཐ〃ᯯ⌋

㓺ਾȾ 

7.3ᇔ僂⧥ູ 

䟽⭞ python䈣䀶㕌ぁᇔ⧦ Ⱦ 



7.4䇺࠼ḽ 
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ぁᓅ 䘑㺂༺⨼ૂມٲᱥੜሯ㕰ཧ ࠼8
㺛δྸ䘆⭞ KNNȽṇㅿມݻ
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ᇔ僂ޡφؗ⭞গᝅੇ人⎁䰤从 

8.1ᇔ僂ⴤⲺ 

    䘑ж↛⟕ᚿᮦᦤ᷆࠼⍷ぁθ㜳ཕ㕌ぁᇔ⧦ะᵢⲺᮦᦤ᷆࠼人⎁Ⱦ 

8.2ᇔ僂ᇯ㾷≸ 

ɋᇯᨅ䘦Ɍ 

㜂ᲥφGAMMA䬬㺂ᱥжᇬ⿷Ӱ䬬㺂θ㔅㩛〃䬬㺂ӝθྸ۞㫺䍜ᡭȽ⍱

ᵕ䍜ᡭȽᣋ䍺ӝȽؗ䍭ӝㅿȾ 䈛㺂䘎ੇ⧦ᴿᇘᡭӚ䬶ӝθѰ↚θ

ᇘᡭֵ⭞уੂⲺ䙐ؗᯯᕅθྸ⭫㿼ᒵȽ⭫ᆆ䛤ԬȽ㖇р䬬㺂᧞㦆Ƚᢁᵰ䬬

㺂ㅿȾ൞䘏〃߫сθGAMMAᇘᡭ䬬㺂ᑂᵑሼެؗ⭞গӚ䬶㔏⧦ᴿᇘ

ᡭȾ䬬㺂ᐨ㔅⺤ᇐҼж㓺ᴿ䍺Ṳֵ⭞䘏ӑؗ⭞গⲺᇘᡭȾ⧦൞θ䬬㺂↙൞ሱ

≸ᛞⲺᑤࣟθԛ⺤ᇐਥ㜳ሯ᧞㦆Ⲻؗ⭞গ㺞⧦࠰ᴪ儎ᝅੇⲺᇘᡭȾ  

Ⲻؗ࠰᧞ࢃⲺᇘᡭኔᙝᮦᦤθ人⎁ᇘᡭᱥੜሯᖉࡦⴤḽφ䙐䗽䬬㺂᭬䳼᷆࠼

⭞গު䏙Ⱦ  
 

ɋᇔ僂㾷≸Ɍ 

δ1εњӰж㓺θж㓺ਥпӰδ31+28εθਥ䐞⨣㓺䱕χ 

δ2ε䟽⭞ AUC֒Ѱ䇺ԭḽȾ 

8.3ᇔ僂⧥ູ 

 䟽⭞ python䈣䀶㕌ぁᇔ⧦Ⱦ  
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