
˸͊΄͙͔ͤͤͦ ͦ͋ͯ;͔͙͔ͤ ͙ ͔͙ͫͣ͊ͤͭ;͔͙͚ͫ͟ ͙͊ͤ͊͘͡
τ͔͙ͭͣ͊ͭ;͔͔ͫͦ͟ ͔͙͍͙͔ͣͦ͒ͪͦ͊ͤ͡ ͍ DH
τ͍͙͊ͭͦͣ͊ͭ͊͘ͼ͙Ύ ͔ͦͤͭͤͭ͟-͙͊ͤ͊͊͘͡
τζ͔ͣ͊ͫͭͪͫ͊͟Ύ ͙͚ͤ͊ͤ͘ηΥ ͦͤ͟ͼ͔ͨͼ͙ΎΣ ͼ͔͙͡Σ ͊͒͊͘;͙

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

͍͊͘Φ ͊͟ͺ͔͚͒ͪͦ ͣ͊΄͙͎ͤͤͦͦ ͦ͋ͯ;͔͙ͤΎ ͙ ͼ͙ͺ͍͚ͪͦͦ ͎͙͙͙͙ͯͣ͊ͤͭ͊ͪͫͭ͟˸̅́ˮΣ 

͍͙͔ͪͯͦͦ͒ͭ͟͡Έ ͙͙͊͋ͦͪ͊ͭͦͪ͡ ͣ͊΄͙͎ͤͤͦͦ ͦ͋ͯ;͔͙ͤΎ ͙ ͔͙ͫͣ͊ͤͭ;͔͎ͫͦͦ͟ ͙͊ͤ͊͊͘͡

ˮ͙ͤͫͭͭͯͭ͊ ͙͍͔͎ͫͯͫͫͭͤͤͦͦ͟ ͙͔͔ͤͭͭ͊͟͡͡ ˸˥̂ ͙ͣΦ ˸ΦˤΦ ˶͍ͦͣͦͤͦͫͦ͊

˹͊ͯ;ͤ·͚ ͔͙ͫͣͤ͊ͪ ζ͙̇ͺ͍ͪͦ͊Ύ ͔ͫͪ͒͊η 
ˮ͙ͤͫͭͭͯͭ ͼ͙ͺ͍ͪͦ·ͻ ͎͙ͯͣ͊ͤͭ͊ͪͤ·ͻ ͙͔͍͙͚ͫͫ͒ͦ͊ͤ͡ 
˿͙͙͎͋ͪͫͦͦ͟ ͺ͔͔͒ͪ͊͡Έ͎ͤͦͦ ͙͍͔͙͔ͯͤͪͫͭͭ͊



ʕʚʦʣʶʮʠʷ ʧʦʜʭʦʜʦʚ ʚ ʦʙʨʘʙʦʪʢʝ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ

˴͊͟ ͔ͪ΄͙͊͡ ͊͒͊͘;͙ ͙͊ͤ͊͊͘͡ ͔͍ͭͫͭͦ͟ мл ͔ͭ͡ ͤ͊͊͒͘

Åͣ ͦͪͺ͎͙ͦͦ͡;͔͙͚ͫ͟ ͙͊ͤ͊͘͡Σ ͔͙ͣͣ͊ͭ͊͘͡ͼ͙ΎΣ ͔ͦͨ;͙͊ͭ͟ΣΧ

Åͫ ͙͙ͤͭ͊ͫ͟;͔͙͚ͫ͟ ͙͊ͤ͊͘͡Σ ͍·͔͔͙͔͒ͤ͡ ͔͙͍ͭͪͣͤͦΣ b9wΣΧ

Åͫ ͔͙ͣ͊ͤͭ;͔͙͚ͫ͟ ͙͊ͤ͊͘͡Σ ͍·͔͔͙͔͒ͤ͡ ͺ͍͊ͭͦ͟Σ ͔ͭͣΣΧ

˸͔͙ͦ͒͡ ͔ͦͤͭͫͭͤͦ͟͟-͔͍͙͙͚ͤ͊ͫͣͦ͘ ͍͔͙ͭͦͪ͊͘͟ͼ͙͙ ͍ͫͦ͡

Åͣ ͔͙ͦ͒͡ ͙͙͙͍͚͒ͫͭͪ͋ͯͭͤͦ ͔͙͙ͫͣ͊ͤͭ͟Υ 

word2vec [Mikolov, 2013], FastText[Bojanowski, 2016],Χ

Åͭ ͔͙ͣ͊ͭ;͔͙͔ͫ͟ ͔͙ͣͦ͒͡ [5! ώBlei, 2003], ARTM [2014],Χ

ˣͦ͡Έ΄͙͔ ͔͙ͣͦ͒͡ (LLM) ͟ ͔͚ͦͤͭͫͭͤͦ͟ ͍͔͙ͭͦͪ͊͘͟ͼ͙͙ ͍ͫͦ͡

Åͪ ͔͔ͯͪͪͤͭͤ͟·͔ ͔͚ͤͪͦͤͤ·͔ ͔͙ͫͭΥ LSTM, GRU,Χ

Åζend-to-endη ͔͙ͣͦ͒͡ ͍͙͙ͤͣ͊ͤΎ ͙ ͭͪ͊ͤͫͺ͔ͦͪͣͪ·Υ

ͣ͊΄͙ͤͤ·͚ ͔͔͍ͨͪͦ͒ [2017], BERT [2018],  GPT-4 [2023],Χ



ʊʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ

_____________________________________________________
ˤͦͪͦͤͼ͍ͦ ˴Φ ˤΦ ˤ͔ͪͦΎ͔ͭͤͦͫͭͤͦ ͔͙ͭͣ͊ͭ;͔͔ͫͦ͟ ͔͙͍͙͔ͣͦ͒ͪͦ͊ͤ͡Υ ͔͙ͭͦͪΎ ͔͎ͪͯ͡Ύ͙ͪ͊͘ͼ͙͙ 
!w¢a ͙ ͙͙͔͋͋ͦͭ͊͟͡ ͫ ͦͭͪ͟·ͭ·ͣ ͦ͒ͦͣ͟ BigARTM. URSS. нлнрΦ ннпͫΦ 
http://www.machinelearning.ru/wiki/images/d/d5/Voron17survey-artm.pdf 3

͔͙́ͣ͊ͭ;͔ͫ͊͟Ύ ͔ͣͦ͒͡Έ ό́˸ύ ͔ͦ͟͟͡͡ͼ͙͙ 
͔͍ͭͫͭͦ͟·ͻ ͔͍͒ͦͯͣͤͭͦ͟ ͔͔ͦͨͪ͒͡Ύ͔ͭ
Å͙͔͊͟͟ ͔ͭͣ· ͔ͫͭΈ ͍ ͊͗͒ͦͣ͟ ͔͔͒ͦͯͣͤͭ͟
Å͙͘ ͙͊͟͟ͻ ͍ͫͦ͡ ͙ͫͦͫͭͦͭ ͊͗͒͊͟Ύ ͔ͭͣ͊

˸ͯ͡Έ͙ͭͣͦ͒͊͡Έͤ͊Ύ ́˸͔͔ͦͨͪ͒͡Ύ͔ͭ
͔͙ͭͣ͊ͭͯ͟ ͔͍ͭͦͤͦ͟ ͪ͊ͤ͘·ͻ ͣͦ͒͊͡Έ͔͚ͤͦͫͭΥ
Å͍͊ͭͦͪ·Σ ͍͔ͪͣΎΣ n-͎ͪ͊ͣͣ·Σ ͔͎͙ͭΣ ͫͫ·͙͟͡ΣΧ
ÅΎ͘·͙͟  ͍ ͣͯ͡Έ͙ͭΎ͘·;͚ͤͦ ͔ͦ͟͟͡͡ͼ͙͙

http://www.machinelearning.ru/wiki/images/d/d5/Voron17survey-artm.pdf


ʏʪʦ ʜʘʸʪ ʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ

_____________________________________________________
ˤͦͪͦͤͼ͍ͦ ˴ΦˤΦ ˤ͔ͪͦΎ͔ͭͤͦͫͭͤͦ ͔͙ͭͣ͊ͭ;͔͔ͫͦ͟ ͔͙͍͙͔ͣͦ͒ͪͦ͊ͤ͡Υ ͔͙́ͦͪΎ ͔͎ͪͯ͡Ύ͙ͪ͊͘ͼ͙͙ 
ARTM ͙  ͙͋ ͙͔͋ͦͭ͊͟͡ ͫ ͦͭͪ͟·ͭ·ͣ ͦ͒ͦͣ͟ BigARTM. τ˸͍ͦͫ͊͟Υ ¦w{{Φ τ2025. τннп ͫΦΦ 
http://www.machinelearning.ru/wiki/images/d/d5/Voron17survey-artm.pdf 4

͒͡Ύ ͚͊͗͒ͦ͟ ͔ͭͣ· τ͊͟;͔͍͔ͫͭͤͤ·͚ ͙͊ͤ͊͘͡:
Å͍ͫͦ͊͡Σ n-͎ͪ͊ͣͣ·Σ ͔͙ͭͪͣͤ·Σ ͺͪ͊͘·
Åζͪ͊ͫͫ͊͘͟ ͦ ͔͔ͫ͋ηΥ ͍͙͔ͤ͊͊ͤ͘Σ ͙ͫͯͣͣ͊ͪ͊͘ͼ͙Ύ

͒͡Ύ ͎͊͗͒ͦͦ͟ ͔͒ͦͯͣͤͭ͊͟Υ
Å͍ͫͦͫͭ͊ ͔ͭͣ
Å͔͙ͭͣ͊ͭ;͔ͫ͊͟Ύ ͔͎͔ͫͣͤͭ͊ͼ͙Ύ

͒͡Ύ ͔ͦ͟͟͡͡ͼ͙͙ ͍ ͼ͔ͦͣ͡: 
Å͍͙͙ͯ͊͊͘͘͡ͼ͙͙: 
͙͙͒ͤ͊ͣ͊͟Σ ͙͔ͪ͊ͪͻ͙ΎΣ ͔ͫͨͭͪ͟Σ ͊ͪͭ͊͟

Å͙ͦ͟͡;͔͍͔ͫͭͤͤ·͚ ͙͍͊ͤ͊͘͡ ͔͔ͪ͊ͪ͘͘ 
͍͔͔͙ͪͣͤΣ ͙ͫͭͦ;͙͍ͤͦ͟Σ ͍͍͊ͭͦͪͦΣ 
͔͎͍ͭͦΣ ͎͔ͦͦ͊͟͡ͼ͙͚Σ Ύ͘·͍ͦ͟ ͙ ͭΦ͒Φ

http://www.machinelearning.ru/wiki/images/d/d5/Voron17survey-artm.pdf


ARTM ð ɸʜʜʠʪʠʚʥʘʷ ʈʝʛʫʣʷʨʠʟʘʮʠʷ ʊʄ

_____________________________________________________
ˤͦͪͦͤͼ͍ͦ ˴ΦˤΦ ˤ͔ͪͦΎ͔ͭͤͦͫͭͤͦ ͔͙ͭͣ͊ͭ;͔͔ͫͦ͟ ͔͙͍͙͔ͣͦ͒ͪͦ͊ͤ͡Υ ͔͙́ͦͪΎ ͔͎ͪͯ͡Ύ͙ͪ͊͘ͼ͙͙ 
!w¢a ͙ ͙͙͔͋͋ͦͭ͊͟͡ ͫ ͦͭͪ͟·ͭ·ͣ ͦ͒ͦͣ͟ BigARTM. τ˸͍ͦͫ͊͟Υ ¦w{{Φ τ2025. τннп ͫΦΦ 
http://www.machinelearning.ru/wiki/images/d/d5/Voron17survey-artm.pdf 5

˸͔͙͊ͭͣ͊ͭ;͔ͫ͊͟Ύ ͔͙ͭͦͪΎΣ ͍ͨͦͦ͘͡ΎΌ΅͊Ύ ͙͙͙͍ͦͨͭͣͪͦ͊ͭ͘Έ ͫͯͣͣͯ ͙͔͙͔͍ͪͭͪ͟ 
(͔͎ͪͯ͡Ύ͙͍ͪ͊ͭͦͪͦ͘)͒͡Ύ ͔͙ͨͦͫͭͪͦͤΎ ͔͔͚ͣͦ͒͡ ͫ ͊͒͊ͤͤ͘·͙ͣ ͍͚͍͙ͫͦͫͭ͊ͣΦ 

˽ͪͦ΅͔Σ ͎͙͋;͔Σ ͔ͭͻ͎͙ͤͦͦ͡;͔͔ͤΣ ;͔ͣ ͚͔͍͙͔͔͙͋͊ͫͦͫͣͦ͒͟͡ ͤ͊ ͍͔ͦͫͤͦ LDA.  

http://www.machinelearning.ru/wiki/images/d/d5/Voron17survey-artm.pdf


ʇʨʠʤʝʨʳ ʨʝʛʫʣʷʨʠʟʘʪʦʨʦʚ

_____________________________________________________
ˤͦͪͦͤͼ͍ͦ ˴ΦˤΦ ˤ͔ͪͦΎ͔ͭͤͦͫͭͤͦ ͔͙ͭͣ͊ͭ;͔͔ͫͦ͟ ͔͙͍͙͔ͣͦ͒ͪͦ͊ͤ͡Υ ͔͙́ͦͪΎ ͔͎ͪͯ͡Ύ͙ͪ͊͘ͼ͙͙ 
!w¢a ͙ ͙͙͔͋͋ͦͭ͊͟͡ ͫ ͦͭͪ͟·ͭ·ͣ ͦ͒ͦͣ͟ BigARTM. τ˸͍ͦͫ͊͟Υ ¦w{{Φ τ2025. τннп ͫΦΦ 
http://www.machinelearning.ru/wiki/images/d/d5/Voron17survey-artm.pdf 6

http://www.machinelearning.ru/wiki/images/d/d5/Voron17survey-artm.pdf


ʇʨʠʤʝʨʳ ʨʝʛʫʣʷʨʠʟʘʪʦʨʦʚ

_____________________________________________________
ˤͦͪͦͤͼ͍ͦ ˴ΦˤΦ ˤ͔ͪͦΎ͔ͭͤͦͫͭͤͦ ͔͙ͭͣ͊ͭ;͔͔ͫͦ͟ ͔͙͍͙͔ͣͦ͒ͪͦ͊ͤ͡Υ ͔͙́ͦͪΎ ͔͎ͪͯ͡Ύ͙ͪ͊͘ͼ͙͙ 
!w¢a ͙ ͙͙͔͋͋ͦͭ͊͟͡ ͫ ͦͭͪ͟·ͭ·ͣ ͦ͒ͦͣ͟ BigARTM. τ˸͍ͦͫ͊͟Υ ¦w{{Φ τ2025. τннп ͫΦΦ 
http://www.machinelearning.ru/wiki/images/d/d5/Voron17survey-artm.pdf 7

http://www.machinelearning.ru/wiki/images/d/d5/Voron17survey-artm.pdf


BigARTM ðʪʝʭʥʦʣʦʛʠʷ ʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ

______________________________________________________
˸ͯͪ͊ͭ ˢ͙ͨ΄͔͍Φ ̏ͺͺ͔͙͍ͭͤ͊͟Ύ ͔͙ͪ͊͊͘͡ͼ͙Ύ ͎͙͍͊ͦͪͭͣͦ͡ ͔͙ͭͣ͊ͭ;͔͎ͫͦͦ͟ ͔͙͍͙ͣͦ͒ͪͦ͊ͤ͡Ύ ͫ ͙͙͍͚͊͒͒ͭͤͦ 
͔͎ͪͯ͡Ύ͙ͪ͊͘ͼ͙͔͚Φ ˨͙͔ͫͫͪͭ͊ͼ͙Ύ ͟ΦͭΦͤΦΣ ̅ˮ̇ ˮ̂ ˾ˢ˹Φ нлнлΦ
Vorontsov K. V., Frei O. I., Apishev M. A., Romov P. A., SuvorovaM. A.BigARTM: Open source library for regularized 
multimodal topic modeling of large collections.!L{¢Ωнлмр 8

http://www.machinelearning.ru/wiki/images/e/ea/Voron15aist.pdf


ʈʘʟʚʝʜʦʯʥʳʡ ʧʦʠʩʢʚʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭʙʣʦʛʘʭ

9



çʇʦʠʩʢ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʠʛʦʣʦʢ ʚ ʩʪʦʛʝ ʩʝʥʘè

10



ʇʦʠʩʢ ʦʙʩʫʞʜʝʥʠʡ ʙʦʣʝʟʥʝʡ ʠ ʠʭ ʣʝʯʝʥʠʷʚ ʩʦʮʩʝʪʷʭ

11



ʇʦʠʩʢʧʦʣʷʨʠʟʘʮʠʠ ʤʥʝʥʠʡ ʚ ʧʦʣʠʪʠʯʝʩʢʠʭ ʥʦʚʦʩʪʷʭ

12



ʇʨʠʤʝʨʳ ʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʚ ʠʩʪʦʨʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ (ʛʘʟʝʪʥʳʝ ʘʨʭʠʚʳ)

ώмϐ ˴ͦͪͨͯͫ Pennsylvania Gazette1728--1800, 25˸  ͍ͫͦ͡Υ
---͍·͔͔͙͔͒ͤ͡ ͔͍͔ͨͦͫ͒ͦ͊ͭ͡͡Έ͙ͤͦͫͭ ͫͦ͋·͙͚ͭͤ·ͻ ͔ͭͣΣ ͙ͯ͘;͔͙͔ͤ ͙ͫͤͻ͙ͪͦͤͤͦͫͭ ͫͦ͋·͙͚ͭ
---͙͙͍͙͔ͦͣ͋ͤͪͦ͊ͤ͟ ͍͙͊ͭͦͣ͊ͭ;͔͎ͫͦͦ͟ ͙͊ͤ͊͊͘͡ ͙ ͪͯ;͎ͤͦͦΦ

[2] ˥͔͊ͭ͘· ͔́ͻ͊ͫ͊ͦͭ ͎͚ͪ͊͗͒͊ͤͫͦ͟ ͍͚ͦͤ· ͒ͦ ͤ͊΄͙ͻ ͔͚͒ͤΥ
---͍·͔͔͙͔͒ͤ͡ ͙͙͙͒ͤ͊ͣ͟ ͍͔ͫͻ ͔ͭͣΣ ͍ͫΎ͊ͤͤ͘·ͻ ͫ ͻͦͨͦͣ͟͡Τ 

[3] ˥͔͊ͭ͘· ͙ ͔͙͙ͨͪͦ͒͊͟ ͙̅ͤ͡Ύ͙͙ͤ͒ όмурп--1917):
---͍·͔͔͙͔͒ͤ͡ ͔ͭͣ ͦ ͼ͔͍͙ͪ͟Σ ͔͙͎͙͙ͪ͡Σ ͍͙͙ͦ͋ͪ͊ͦ͊ͤ͘Τ
---͔ͭͪͤ͒· ͔͙ͣͦ͒ͪͤ͊͘ͼ͙͙ ͙ ͔ͫͯ͟͡Ύ͙ͪ͊͘ͼ͙͙ ͺ͙͎ͤͫͦͦ͟ ͦ͋΅͔͍ͫͭ͊Φ

__________________________________________________
1. D.Newman, S.Block. Probabilistic topic decomposition of an eighteenth-century American newspaper. 2006.

2. Tze-I Yang, A.J.Torget, R.Mihalcea. Topic modeling on historical newspapers. 2011.

3. J.Marjanenet al.Topic modelling discourse dynamics in historical newspapers. 13



ʇʨʠʤʝʨʳ ʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʚ ʠʩʪʦʨʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ (ʣʝʪʦʧʠʩʠ ʠ ʜʥʝʚʥʠʢʠ)

ώпϐ ˨͍ͯΎ͘·;ͤ·͚ ͦͪͨͯͫ͟ ͙͎ͤ͟ ͤ͊ ͎͙͚͊ͤͫͦͣ͟͡ ͙ ͔͔ͤͣͼͦͣ͟ Ύ͘·͔͟Υ
---͍͔ͫ ͔ͭͣ·Σ ͍ͫΎ͊ͤͤ͘·͔ ͫ Ή͙͔͎͙͔͚ͨͫͭͣͦͦ͡

[5] ˴ͦͪͨͯͫ ͔͍ͭͫͭͦ͟ ͤ͊ ͙͚ͭ͊ͫͦͣ͟͟ Ύ͘·͔͟ όмспп--1912):
---͍͔ͫ ͔ͭͣ·Σ ͍ͫΎ͊ͤͤ͘·͔ ͫ ͙͙͋͊ͤ͒ͭͣͦͣ͘Σ ͔͔͙ͨͪͫͭͯͨͤ͡Ύ͙ͣΤ
---͙͊ͤ͊͘͡ ͔ͦͤͭͫͭ͊͟͟ ͒͡Ύ ͍͔͙ͯͫͭ͊ͤͦͤ͡Ύ ͙ͭͨ͊ ͔͔͙ͨͪͫͭͯͨͤ͡ΎΦ

[6] ˨͔͍͙ͤͤ͟ Martha Ballard(1735ςмумнύΣ ͦͻ͍͊ͭ·͍͔͊ͭ нт ͔ͭ͡Υ
---͍·͔͔͙͔͒ͤ͡ ͔ͭͣ ͫͦ͋·͙͚ͭͤ·ͻ ͙ ͔͔ͨͪͣ͊ͤͤͭͤ·ͻΣ ͔ͨͪͫͦͤ͊͡Έͤ·ͻ ͙ ͙͙ͫͭͦͪ;͔͙ͫ͟ͻ
---͔ͫͨͼ͙ͺ͙;ͤ·͚ ͎͙͚͙͚͊ͤͫ͟͡ ·±LLL ͍͔͊͟Φ

__________________________________________________
4. M.Erlin. Topic modeling, epistemology, and the English and German novel. 2017.

5. Ian Matthew Miller. Rebellion, crime and violence in Qing China, 2013.

6. Cameron Blevins.http://www.cameronblevins.org/posts/topic-modeling-martha-ballards-diary. 14

http://www.cameronblevins.org/posts/topic-modeling-martha-ballards-diary


ʇʨʠʤʝʨʳ ʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʚ ʠʩʪʦʨʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ (ʞʫʨʥʘʣʴʥʘʷ ʧʝʨʠʦʜʠʢʘ)

˿ͭ͊ͭΈ͙ ͔ͦ͟͟͡͡ͼ͙͙ W{¢hw ͒ͦͫͭͯͨͤ· ͍ ͍͙͔͒ ζ͔ͣ΄͍ͦ͟ ͍ͫͦ͡ηΦ

ώтϐ ˹͊ͯ;ͤ·͔ ͗ͯͪͤ͊͡· ·· ͍͔͊͟Υ
---͙ͪ͊͘͡;͙Ύ ͔͙͙ͭͣ͊ͭ͟ ͤ͊ ͎͙͚͊ͤͫͦͣ͟͡ ͙ ͔͔ͤͣͼͦͣ͟ Ύ͘·͊͟ͻΤ
---͔ͦͫͦ͋ͤͤͦ ͙͔͍͙ͫͫ͒ͦ͊ͫ͡͡Έ ͙ͪ͊͘͡;͙ΎΣ ͍ͫΎ͊ͤͤ͘·͔ ͫͦ н˸ˤΤ
---͒͡Ύ ͦ͋Ά͔͙͔͙͒ͤͤΎ ͔ͭͣ ͙ͫͨͦ͡Έ͍͙ͦ͊ͫ͘͡Έ ͙͔͍͙͙ͤͭͪ͟ ˤ͙͙͔͙͙ͨ͒͟Φ

[8] ˣ͔͔ͦ͡ млл ͔ͭ͡ ͙͔ͭͪ͊ͭͯͪͤͦ͡-ͻ͔͍͔͚ͯ͒ͦ͗ͫͭͤͤͦ ͔͙͙͙ͨͪͦ͒͟Υ
---͊͟͟ ͔ͣͤΎ͙ͫ͡Έ ͔ͭͣ·Τ
---͊͟͟ ͔ͣͤΎ͙ͫ͡Έ ͤ͊͘;͔͙ͤΎ ͍ͫͦ͡ ͍͙ͤͯͭͪ ͚͊͗͒ͦ͟ ͔ͭͣ·Τ
---͊͟͟ ͔ͣͤΎ͊ͫ͡Έ ͔ͭͣ͊ ͙͙ͤ͊ͫ͡Ύ όviolence, power, fear, blood, death, murder, act, guilt).

__________________________________________________
7. D.Mimno. Computational historiography: Data mining in a century of classics journals. 2012.

8. A.Goldstone, T.Underwood. The quiet transformations of literary studies: 
What thirteen thousand scholars could tell us. 2014.

15



ʇʨʠʤʝʨʳ ʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʚ ʧʦʣʠʪʦʣʦʛʠʠ (ʘʥʘʣʠʟ ʧʫʙʣʠʯʥʳʭ ʚʳʩʪʫʧʣʝʥʠʡ)

ώфϐ ˤ·͔͙ͫͭͯͨͤ͡Ύ όнмлYύ ͍ ˩͍͔͔ͪͦͨ͊ͪ͊ͣͤͭ͡Σ мффф--2014:
---͍·Ύ͍͔͙͔ͤ͡ ͫͦ͋·͙͚ͭͤ·ͻ ͔ͭͣ ͙ Ή͍ͦ͡Όͼ͙͙ ͔͔ͨͪͣ͊ͤͤͭͤ·ͻ ͔ͭͣΤ
---͊͟͟ ;͔ͤ͡· ͙ ͙͔ͦͣͭͭ͟· ˩˽ ͍͙͡ΎΌͭ ͤ͊ ͺ͙͍͙͔ͦͪͣͪͦ͊ͤ ͔ͭͣ

[10] ˸͔ͦ͒͡Έ ͦͤͭͪ͊ͫͭͤ͟·ͻ ͔͙͚ͣͤͤ όContrastiveOpinionModeling):
---͍·͔͙ͫͭͯͨͤ͡Ύ͍ ˿͔ ͔ͤ͊ͭ˿̊ˢ όǿǿǿΦǾƻǘŜǎƳŀǊǘΦƻǊƎύΤ
---˿˸ˮΥ bŜǿ ¸ƻǊƪ ¢ƛƳŜǎΣ ·ƛƴƘǳŀ bŜǿǎΣ ¢ƘŜ IƛƴŘǳΣ нллфτ2010

[11] ʕ ·͔͙ͫͭͯͨͤ͡Ύ ͍ ˿͍͔͔ͦ͋͘ ˻˻˹ ͨͦ ˢͺ͎͙͊ͤͫͭ͊ͤͯΣ нллм--2017:
---͙͙͒ͤ͊ͣ͊͟ ͦͭͤͦ΄͔͙ͤΎ ͪ͊ͤ͘·ͻ ͫͭͪ͊ͤ ͟ ͔ͨͪͦ͋ͣ͊ͣ͡ ˢͺ͎͙͊ͤͫͭ͊ͤ͊

__________________________________________________
9.   D.Greene, J.P.Cross. Unveiling the political agenda of the European Parliament plenary: a topical analysis. 2015.

10. Fang Y. et al.Mining contrastive opinions on political texts using cross-perspective topic model. 2012.

11. M.Schonfeld. Discursive landscapes and unsupervised topic modeling in IR: a validation of text-as-data 
approaches through a new corpus of UN Security Council speeches on Afghanistan. 2018. 16



ʇʨʠʤʝʨʳ ʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʚ ʧʦʣʠʪʦʣʦʛʠʠ (ʘʥʘʣʠʟ ʉʄʀ ʠ ʩʦʮʠʘʣʴʥʳʭ ʤʝʜʠʘ)

ώмнϐ ͔͙́ͣ͊ͭ͊͟ ͙͔͔͙ͣͤͤ͘Ύ ͙ͣ͊ͭ͊͟͡ ͍ ˿˸ˮ ˽͙͊ͫͭ͊ͤ͊͟Σ нлмл--2021

---͍·Ύ͍͔͙͔ͤ͡Σ ͎͙͍͙͔ͪͯͨͨͪͦ͊ͤ ͙ ͙͙͒ͤ͊ͣ͊͟ ͔ͭͣ

[13] ˤ·Ύ͍͔͙͔ͤ͡ ͨͦ͡Ύ͙ͪ͊͘ͼ͙͙ ͍͔͚ͤͦͦͫͭ ό!¸[L9b /h±L5-19):

---мΣрa ͍͔͚ͤͦͦͫͭΣ ппл ͙ͫͭͦ;͙͍ͤͦ͟ ˿˸ˮΣ ммΦнлмф--07.2020

[14] ˤ·Ύ͍͔͙͔ͤ͡ ͙͙ͨͦͭ͡;͔͙ͫ͟ͻ ͍͎͘͡Ύ͍͒ͦ ͨͦ͡Έ͍͔͔͚ͦ͊ͭ͘͡ Twitter

ώмрϐ ̉ͭͦ ͙ͨ΄͔ͭ b¸¢ ͦ Ύ͔͒ͪͤ·ͻ ͔ͭͻ͎͙ͤͦͦ͡Ύͻ ͫ мфпр ͨͦ ͤκ͍

__________________________________________________

12. W.Ejazet al. Politics triumphs: Atopic modeling approach for analyzing news media coverage of climate change 

in Pakistan. 2023

13. ZihaoHe.Detecting polarized topics using partisanship-aware contextualized topic embeddings. 2021 

14. R.Cohen, D.Ruths./ƭŀǎǎƛŦȅƛƴƎ tƻƭƛǘƛŎŀƭ hǊƛŜƴǘŀǘƛƻƴ ƻƴ ¢ǿƛǘǘŜǊΥ LǘΩǎ bƻǘ 9ŀǎȅΗ нлмоΦ

15. C.Jacobi. Quantitative analysis of large amounts of journalistic texts using topic modelling. 2015. 

16. H.Jelodaret al.Latent Dirichlet allocation ({LDA}) and topic modeling: models, applications, a survey. 2019. 17



ʇʦʜʳʪʦʞʠʤ. ʊʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʜʣʷ ʮʠʬʨʦʚʳʭ ʛʫʤʘʥʠʪʘʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ

˽ͦ;͔ͣͯ ́˸ ͔ͤ ͔ͭͪΎ͔ͭ ͊ͭͯ͊͟͡Έ͙ͤͦͫͭ ͍ Ήͨͦͻͯ ͋ͦ͡Έ΄͙ͻ Ύ͘·͍ͦ͟·ͻ ͔͔͚ͣͦ͒͡Υ

τͨͦͤͦͭ͊͡ ͔͙ͭͣ͊ͭ;͔͚ͫͦ͟ ͔͙͊ͫͭͪ͊͘͟͡ͼ͙͙ ͔͍͚ͭͫͭͦͦ͟ ͔ͦ͟͟͡͡ͼ͙͙

τͫͦͪͦͫͭ͟Έ ͙ ͔͒΄͔͍͙ͤ͊͘ ͍·;͙͔͙͚ͫͤ͡

τ͙͔͔͙͔ͤͭͪͨͪͭͪͯͣͦͫͭΈ ͔ͭͣ

˻ͭͪ͟·ͭ·͔ ͔ͨͪͦ͋ͣ͡· ͙ ͙͔ͫͦ͒͊ͤ͘ ͍͎ͤͦͦͦ ζͫͭ͊ͤ͒͊ͪͭ͊ ͔͒-ͺ͊ͭͦ͟η ͍ ́˸Υ

τ͔͔ͨͪͻͦ͒ ͦͭ ͎͙͔ͨͦͭ͘· ζ͔ͣ΄͊͟ ͍ͫͦ͡η ͟ ͔͙ͣͦ͒͡ ͔͙ͭͣ͊ͭ;͔͎ͫͦͦ͟ ͍͙͙ͤͣ͊ͤΎ

τ͊͟͟ ͎͙͍͊ͪ͊ͤͭͪͦ͊ͭΈ млл҈ ͙͔͔͙͔͙ͤͭͪͨͪͭͪͯͣͦͫͭ ͔ͭͣΚ

τ͍ͫΎ͊ͤ͘· ͙͡ ζͣͯͫͦͪͤ·͔ ͔ͭͣ·η ͙ ͔ͭͣ·-͙͒ͯ͋͊ͭ͟͡· ͫ ͙͒ͫ͋͊͊ͤͫͦͣ͡ ͔ͭͣΚ

τ͎ͦ͒͊͟ ͔ͭͣ͊ ζͪ͊ͫͫ͊͘͟·͍͔͊ͭ ͦ ͔͔ͫ͋ηΣ ͊͟͟ ͙͔͙ͣͪͭ͘Έ ͊͟;͔͍ͫͭͦ Ή͎ͭͦͦ ͪ͊ͫͫ͊͊͘͟Κ

τ͊͟͟ ͍͙͙͍͊ͭͦͣ͊ͭͪͦ͊ͭ͘Έ ͍·͋ͦͪ ;͙ͫ͊͡ ͔ͭͣ ͙ ͦ͟Ήͺͺ͙ͼ͙͔͍ͤͭͦ ͔͎ͪͯ͡Ύ͙ͪ͊͘ͼ͙͙Κ
18



˸͊΄͙͔ͤͤͦ ͦ͋ͯ;͔͙͔ͤ ͙ ͔͙ͫͣ͊ͤͭ;͔͙͚ͫ͟ ͙͊ͤ͊͘͡
τ͔͙ͭͣ͊ͭ;͔͔ͫͦ͟ ͔͙͍͙͔ͣͦ͒ͪͦ͊ͤ͡ ͍ DH
τ͍͙͊ͭͦͣ͊ͭ͊͘ͼ͙Ύ ͔ͦͤͭͤͭ͟-͙͊ͤ͊͊͘͡
τζ͔ͣ͊ͫͭͪͫ͊͟Ύ ͙͚ͤ͊ͤ͘ηΥ ͦͤ͟ͼ͔ͨͼ͙ΎΣ ͼ͔͙͡Σ ͊͒͊͘;͙
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˭͊͒͊;͊Υ͍͙͊ͭͦͣ͊ͭ;͔ͫ͊͟Ύ ͔ͪ͊ͣͭ͊͘͟ ͫͣ·͍ͫͦ͡·ͻ ͦ΄͙͋ͦ͟ ͍ ͫͦ;͙͔͙ͤͤΎͻ ˩˥̏ 
ͨͦ ͪͯͫͫͦͣͯ͟ Ύ͘ΦΣ ͙͔͔ͭͪ͊ͭͯͪ͡Σ ͙͙͙ͫͭͦͪΣ ͦ͋΅͔͍͙ͫͭͦͤ͊ͤ͘ΌΣ ͎͙͚͊ͤͫͦͣͯ͟͡ Ύ͘Φ

˽͔͙ͪͦ͒Υ͔͒͊͋ͪ͟Έ нлмф τ͙ΌͤΈ нлннΣ ͙ͭͪ ͼ͙͊͟͡ ͙ͫͨ·͙͚ͭ͊ͤΦ

˽͙͍͚ͪͦͦ͘ ͺͦͤ͒Υмлл˸ ͙͚ͪͯͫͫ͟ Ύ͘·͟  Ҍ  млл˸ ͎͙͚͙͚͊ͤͫ͟͡ Ύ͘·͟

͙͍́ͨͦ ͦ΄͙͋ͦ͟Υ152
όͪΥтл  ͡Υмс  ͦΥно  ͙Υнл  ͊Υноύ

˽͙͍ͦ͒ͭͨͦ ͦ΄͙͋ͦ͟Υ236
όͪΥммн  ͡Υмф  ͦΥнф  ͙Υнс  ͊Υрлύ

˽͙ͦͣͣͦ ͍·͔͔͙͒ͤ͡Ύ ͦ΄͙͋ͦ͟Σ
ͤ͊͒ͦ ͍͒͊͊ͭΈ ͙ͻ ͦ͋ΆΎ͔͙ͫͤͤΎΦ

ȺȦȰȸȮȽȫȷȰȦɅ ȴȾȮȧȰȦ

ɆɈɘɔɖ ɈɡɗɐɆɍɡɈɆɓɎɥ Ȧ.ȺɖɆɓɜ

Ȩ ɗɈɔɋɒ ɈɡɗɐɆɍɡɈɆɓɎɎ çȫɗɑɎ ɝɋɑɔɈɋɐ ɍɆɈɎɗɎɘ ɔɘ ɕɖɎɖɔɊɡ, 

ɘɔ Ɏ ɔɓɆ ɔɘ ɓɋɉɔ ɍɆɈɎɗɎɘè Ȫ. ȲɋɖɋɌɐɔɈɗɐɎɏɉɔɈɔɖɎɘ

ɔ ɓɋɔɇɛɔɊɎɒɔɗɘɎ ɍɆɟɎɘɡ ɕɖɎɖɔɊɡ.

ȱȴȩȮȽȫȷȰȦɅ ȴȾȮȧȰȦ

ɘɋɍɎɗ ɓɋ ɔɇɔɗɓɔɈɆɓ

http://ai.upgreat.one/participants/datasets/
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˿͍͔͙͔ͪ͊ͤͤ ͍͒ͯͻ ͔ͪ͊ͣͭͦ͘͟Υ

http://ai.upgreat.one/participants/datasets/


ʂʦʥʢʫʨʩʳ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ 
ðʜʨʘʡʚʝʨʳ ʮʠʬʨʦʚʦʛʦ ʨʘʟʚʠʪʠʷʦʪʨʘʩʣʝʡ



ʂʦʥʢʫʨʩʳ SemEval ʧʦ ʜʝʪʝʢʮʠʠ ʧʨʦʧʘʛʘʥʜʳ

ˣ͍͊ͦ͊͘Ύ ͔ͪ͊ͣͭ͊͘͟Υζͺ͎͔ͪ͊ͣͤͭΣ ͔ͣͭ͊͟ ͊ͫͫ͊͟͡η

̂ͨͪͦ΅͖ͤͤ͊Ύ ͔ͪ͊ͣͭ͊͘͟Υζ͔͔͙͔ͨͪ͒ͦ͗ͤ͡Σ ͔ͣͭ͊͟ ͊ͫͫ͊͟͡η
˻͋ͦ͋΅͖ͤͤ͊Ύ ͔ͪ͊ͣͭ͊͘͟Υζͅ ͎͔ͪ͊ͣͤͭŸ͙ͣ΄͔ͤΈΣ ͔ͣͭ͊͟ ͊ͫͫ͊͟͡η
_____________________________________________________________________

ÅSemEval-2023 task 3.Detecting the genre, the framing, and the persuasion techniques in online news in a multi-lingual 
setup.https://propaganda.math.unipd.it/semeval2023task3

ÅG.Martino, P.Nakovet al.A survey on computational propaganda detection. 2020.
ÅF.Alam, P.Nakovet al.Overview of the WANLP 2022 shared task on propaganda detection in Arabic. 2022.
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˻͋ͦ͋΅͖ͤͤ·͚ ͔ͦͤͭͤͭ͟-͙͊ͤ͊͘͡ τ;͔ͭ·͔ͪ ͍͋͊ͦ͘·͔ ͔ͦͨͪ͊ͼ͙͙ ͫ ͔ͭͫͭͦͣ͟Υ
1) ͍·͔͙͒ͭ͡Έ ͺ͎͔ͪ͊ͣͤͭ

2) ͙͊ͫͫ͟͡ͺ͙ͼ͙͍ͪͦ͊ͭΈ ό͔͎͙͍ͭͪͦ͊ͭΈύ ͺ͎͔ͪ͊ͣͤͭ ͨͦ ͙ͪͯ͋ͪ͊ͭͦͪͯ͟

3) ͍ͫΎ͊ͭ͘Έ ͔ͤͫͦ͟͡Έͦ͟ ͺ͎͔͍ͪ͊ͣͤͭͦ

4) ͒͊ͭΈ ͔͙͚ͦͣͣͤͭ͊ͪ͟ ό͔͊ͭͫͭ͘͟ύ ͟ ͺ͎͔ͪ͊ͣͤͭͯ ͙͙͡ ͍ͫΎ͙͘

͔̇͡Έτ͍͙͙͍͊ͭͦͣ͊ͭͪͦ͊ͭ͘Έ ͔ͦͤͭͤͭ͟-͙͊ͤ͊͘͡ ͋ͦ͡Έ΄͙ͻ ͔͍ͭͫͭͦ͟·ͻ ͙͍͍ͣ͊ͫͫͦ 
ͨͦ ͔ͤ͋ͦ͡Έ΄͙ͣ ͔ͪ͊ͣ͘;͔ͤͤ·ͣ ͦͪͨͯͫ͊ͣ͟Σ ͍ ͡Ό͚͋ͦ ͔͔͚ͨͪ͒ͣͭͤͦ ͙ͦ͋͊ͫͭ͡

͙́ͪ ͊͒͊͘;͙͔͙ͨͦͫͭͪͦͤΎ ͦ͋ͯ;͔͚͊ͣͦ ͔͙ͣͦ͒͡ ͔͙ͪ͊ͣͭ͘͟Υ
1) ͪ͊ͪ͊͋ͦͭ͊͘͟ ͙ͪͯ͋ͪ͊ͭͦͪ͊͟Σ ͙ͤͫͭͪͯ͟ͼ͙͚ ͔ͪ͊ͣͭ͘;͙͊͟Σ ͎͙ͦͪ͊ͤ͊͘ͼ͙Ύ ͔͙ͪ͊ͣͭ͘͟

2) ͍·͋ͦͪ ͋ͦ͡Έ΄͚ͦ Ύ͘·͍͚ͦͦ͟ ͔͙ͣͦ͒͡ ͙ ͔͖ ό͒ͦύͦ͋ͯ;͔͙͔ͤ ͨͦ ͔͔ͪ͊ͣͭ͘͟

3) ͦͼ͔͙͍͙͔ͤ͊ͤ ͊͟;͔͍ͫͭ͊ ͔͙ͪ͊ͣͭ͘͟Σ ͍͔͙͔ͫͪ͊ͤͤ ͙ ͍·͋ͦͪ ͔͔͚ͣͦ͒͡
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˾͔͊ͣͭ͊͘͟ ͙ͫͦͫͭͦͭ ͙͘ Ή͔͔͍ͣͤͭͦ͡

͔͔̏ͣͤͭ͡ ͔͙ͪ͊ͣͭ͘͟τ͔ͤͫͦ͟͡Έͦ͟ ͍͙͊ͣͦ͘-
͍ͫΎ͊ͤͤ͘·ͻ ͺ͎͔͍ͪ͊ͣͤͭͦΣ ͔͍͙͊ͭͫͭͦ͘͟ ͔͎͍ͭͦ

͔͎͙́ ό͊ͫͫ͟͡·ύ͍·͙͋ͪ͊ΌͭͫΎ ͙͘ ͙ͪͯ͋ͪ͊ͭͦͪ͊͟

͎͔͖̅ͪ͊ͣͤͭ͊͒͊ͭͫ͘Ύ ͤ͊;͊ͦͣ͡ ͙ ͦͤ͟ͼͦͣΣ 
͔ͣͦ͗ͭ ͙͔ͣͭΈ ͙ͦ͒ͤ ͙͙͡ ͔ͤͫͦ͟͡Έͦ͟ ͔͎͍ͭͦΥ

˭͔͊ͭͫͭ͟τ͔͙͚ͦͣͣͤͭ͊ͪ͟Σ ͦ͋ΆΎ͔͙͔ͫͤͤΣ 
͙͔͒ͦͨͦͤͭ͡͡Έͤ͊Ύ ͙ͤͺͦͪͣ͊ͼ͙Ύ ͙ ͭΦͨΦΣ 
͔ͣͦ͗ͭ ͙͔ͣͭΈ ͙ͦ͒ͤ ͙͙͡ ͔ͤͫͦ͟͡Έͦ͟ ͔͎͍ͭͦ   
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ʆʮʝʥʠʚʘʥʠʝ ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʡ ʨʘʟʤʝʪʢʠ
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Åˤ ͍͔ͦͫͤͦ ͔͙͙ͣͭͦ͒͟ τ͔ͨ͊ͪͤͦ ͍͔͙͔ͫͪ͊ͤͤ ͔ͪ͊ͣͭͦ͘͟ ͔ͭͫͭ͊͟Υ 
ζ͎͙͊ͦͪͭͣ͡ źΉ͔ͫͨͪͭ͟η,   ζΉ͔ͫͨͪͭ͟-1 źΉ͔ͫͨͪͭ͟-нη

ͤ͊ ͍͔ͦͫͤͦ ͙ͦͨͭͣ͊͡Έ͎ͤͦͦ ͍͔͙ͫͦͨͦͫͭ͊ͤ͡Ύ ͙ͻ Ή͔͔͍ͣͤͭͦ͡

Åˤ͍ͦ͒ΎͭͫΎ ͔ͣͪ· ͎͍͙ͫͦ͊ͫͦ͊ͤͤͦͫͭ͡ ͨ͊ͪ· ͔ͪ͊ͣͭͦ͘͟ /ƻƴмΣΧΣр(A,B)

Åˤ͍͙ͦ͒ͭͫΎ ͙ͻ ͔͔͍͍͔ͫͪ͒ͤ͘΄͔ͤͤ͊Ύ ͎͍ͫͦ͊ͫͦ͊ͤͤͦͫͭ͡Έ o˿n(A,B)

Å˿́ˢ˾ ό˿͔ͪ͒ͤΎΎ ́ͦ;ͤͦͫͭΈ ˢ͎͙͙ͦͪͭͣ͡;͔͚ͫͦ͟ ˾͔͙͊ͣͭ͘͟ύ τ͔ͫͪ͒ͤΎΎ 
ͨͦ ͍·͔͋ͦͪ͟ o˿n(A,˩ )͔ͪ͊ͣͭͦ͘͟ ͎͙͊ͦͪͭͣ͊͡ A ͙  Ή͔ͫͨͪͭ͊͟E

Å˿́̏˾ ό˿͔ͪ͒ͤΎΎ ́ͦ;ͤͦͫͭΈ ͔͚̏ͫͨͪͭͤͦ͟ ˾͔͙͊ͣͭ͘͟ύ τ͔ͫͪ͒ͤΎΎ 
ͨͦ ͍·͔͋ͦͪ͟ o˿nό˩м,˩н)͔ͪ͊ͣͭͦ͘͟ ͍͒ͯͻ Ή͔͍ͫͨͪͭͦ͟ΣEм ͙ ˩н

Å˻́ˢ˾ Ґ ˿́ˢ˾ / ˿́̏˾Σ ͔͙ͫ͡ ͋ͦ͡Έ΄͔ млл҈Σ ͭͦ ͔ͣͦ͒͡Έ ͯ͡;΄͔ Ή͔͍ͫͨͪͭͦ͟
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˻͙ͨͭͣ͊͡Έ͔ͤͦ ͍͔͙͔ͫͦͨͦͫͭ͊ͤ͡ Ή͔͔͍ͣͤͭͦ͡ ͔ͪ͊ͣͭͦ͘͟ A͙ B

˴͙͔͙͙ͪͭͪ ό;͙͍ͫͦ͡·͔ ͍͔͙͡;͙ͤ· ͦͭ л ͒ͦ мΤ ;͔ͣ ͍·΄͔Σ ͔ͭͣ ͯ͡;΄͔ύΥ

Con1=͒ͦ͡Ύͪͅ ͎͔͍͊ͣͤͭͦΣ ͒͡Ύ ͦͭͦͪ͟·ͻ ͚͔ͤ͊͒ͤͦ ͍͔͙͔ͫͦͨͦͫͭ͊ͤ͡

Con2=ͭͦ;ͤͦͫͭΈ ͔͙ͤ͊ͦ͗ͤ͡Ύ ͍͔ͫͦͨͦͫͭ͊ͤͤ͡·ͻ ͺ͎͔͍ͪ͊ͣͤͭͦ

Con3=ͭͦ;ͤͦͫͭΈ ͍͔͙ͫͦͨ͊͒ͤΎ ͔͎͍ͭͦ ͍͔ͫͦͨͦͫͭ͊ͤͤ͡·ͻ ͺ͎͔͍ͪ͊ͣͤͭͦ

Con4=ͭͦ;ͤͦͫͭΈ ͍͔͙ͫͦͨ͊͒ͤΎ ͍ͫΎ͔͚͘ ͍͔ͫͦͨͦͫͭ͊ͤͤ͡·ͻ ͺ͎͔͍ͪ͊ͣͤͭͦ

Con5=ͭͦ;ͤͦͫͭΈ ͍͔͙ͫͦͨ͊͒ͤΎ ͔͍͍͔͊ͭͫͭͦͫͦͨͦͫͭ͊ͤͤ͘͟͡·ͻ ͺ͎͔͍ͪ͊ͣͤͭͦ



ʆʨʛʘʥʠʟʘʮʠʷ ʧʨʦʮʝʩʩʘ ʨʘʟʤʝʪʢʠ
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Å͊͗͒͟·͚ ͔͒ͦͯͣͤͭ͟ ͔ͪ͊ͣ͘;͔͊ͭͫΎ ͔ͤͫͦ͟͡Έ͙͙ͣ͟ Ή͔͙ͫͨͪͭ͊ͣ͟ όн ͙͙͡ оύ

Å͔͒ͦͯͣͤͭ͟· ͙ͪ͊ͤ͗ͪͯΌͭͫΎ ͨͦ ͎͍͙ͫͦ͊ͫͦ͊ͤͤͦͫͭ͡ Ή͔͍ͫͨͪͭͦ͟ o˿nό,˩ Ω˩ύ

Å͙ͤ͊͋ͦ͡Έ΄͙͔ ͪ͊ͫͻ͔͙ͦ͗͒ͤΎ ͦ͋ͫͯ͗͒͊ΌͭͫΎΣ ͍·ͪ͊͋͊ͭ·͍͔͊ͭͫΎ ͔ͦͤͫͤͫͯͫ͟

Å͙ͨͪͦͫͻ͙ͦ͒ͭ ͒ͦͪ͊͋ͦͭ͊͟ ͙ͤͫͭͪͯ͟ͼ͙͙ ͙κ͙͙͡ ͔͔͔ͨͪͪ͊ͣͭ͊͘͟ ͔͍͒ͦͯͣͤͭͦ͟
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˿͙͔ͦ͒͊ͤ͘ ͙ͪͯ͋ͪ͊ͭͦͪ͊͟ ͤ͊ ͍͔ͦͫͤͦ ͪͦͫͫ͟-͙͒ͫͼ͙͙͎ͨͤ͊ͪͤͦͦ͡ ͨͦ͒ͻͦ͒͊

̂͊͘͟ ͔͙͔ͨͪ͒ͤͭ͊͘ ˾͙͚͚ͦͫͫͫͦ͟ ͔͔̅͒ͪ͊ͼ͙͙ Ѕплл ͦͭ н-07-нлнм ζ˻ ͔͎͙͙ͫͭͪ͊ͭ ͤ͊ͼ͔͙͋ͦͨ͊ͫͤͦͫͭ͘η
̂͊͘͟ ͔͙͔ͨͪ͒ͤͭ͊͘ ˾͙͚͚ͦͫͫͫͦ͟ ͔͔̅͒ͪ͊ͼ͙͙ Ѕулф ͦͭ ф-11-нлнн ζ˻͋ ͍͔͔͙͙ͯͭͪ͗͒ͤ ͍ͦͫͤͦ ͎͙͙͙ͦͫͨͦͭ͟͡ 
ͨͦ ͫͦͻ͔͙ͪ͊ͤͤΌ ͙ ͔͔͙ͯͪͨͤ͟͡Ό ͙ͭͪ͊͒ͼ͙ͦͤͤ·ͻ ͙͚͙ͪͦͫͫͫ͟ͻ ͒ͯͻ͍ͦͤͦ-͍͍͔ͤͪ͊ͫͭͤͤ·ͻ ͼ͔͔͚ͤͤͦͫͭη
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Å˻ ͋΅͔͍͔ͫͭͤͤ͊Ύ ͤ͊͘;͙ͣͦͫͭΈ 
ͼ͔ͤͤͦͫͭΈ τΉͭͦ ͭͦΣ ;ͭͦ ͦ͊͘͟·͍͔͊ͭ ͍͙͡Ύ͙͔ͤ ͤ͊ ͫͦͼ͙͊͡ΈͤͯΌ ͙͗ͤ͘Έ

Åˮ ͙͍͙ͤ͒͒ͯ͊͡Έͤ͊Ύ ͤ͊͘;͙ͣͦͫͭΈ 
ͭͦΣ ;ͭͦ ͍͙͡Ύ͔ͭ ͤ͊ ͙ͨͪͤΎ͙͔ͭ ͔ͪ΄͔͙͚ͤ ͔ͦͭ͒͡Έͤ·͙ͣ ͡Ό͒Έ͙ͣ

Å˿ ͯ͋Ά͔͙͍ͭͤ͊͟Ύ ͙͔͙ͣͪͣͦͫͭ͘Έ
ͭͦΣ ;ͭͦ ;͔͍͔ͦ͟͡ ͔ͣͦ͗ͭ ͙͙ͨͪͤͣ͊ͭΈ ͙͙͡ ͍͔͎ͦͭͪ͊ͭΈ

Å˸ ͙͊ͤͨͯ͡Ύ͙͍ͭͤͦͫͭΈ 
ͭͦΣ ͤ͊ ͦͭͤͦ΄͔͙͔ͤ ͟ ;͔ͣͯ ͣͦ͗ͤͦ ͍͙ͨͦ͡ΎͭΈ ͍ ͨͪͦͼ͔͔ͫͫ ͙ͦͣͣͯͤ͊͟͟ͼ͙͙

Ǻ ͔ͫͭͯ͊͟͡ΈͤͦͫͭΈ 
ͭͦΣ ;ͭͦ ͍ͦͣͦ͗ͤͦ͘ ͙ͦͨͫ͊ͭΈΣ ͍·͙ͪ͊ͭ͘Έ ͔ͭͫͭͦͣ͟Σ ͺ͚ͪ͊ͦ͘Σ ͙͙͔͚ͫͭͦͪ

Ås ͭͦͣ͊ͪͤͦͫͭΈ
ͭͦΣ ;ͭͦ ͔ͤ ͍͙ͫͦ͒ͭͫΎ ͟ ͤ͊͋ͦͪͯ ͎͙͒ͪͯͻ ͼ͔͔͚ͤͤͦͫͭ
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