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This report discusses the fundamentals of information ethics and examines ethics related to artificial intelligence with 
respect to the theory of neo-cybernetics. We have confirmed the differences between mental and social dimensions by 
manipulating viewpoint movements. Artificial intelligence has not yet entered the mental system as it is still operating as an 
autopoietic system. If this fact is ignored, then human beings become equivalent to machines. On the other hand, artificial 
intelligence has entered the social system. It is very important to maintain the ethics as society constrains individuals. 
Attention must also be paid to the fact that generation and promotion of discrimination will occur on the inclusion of artificial 
intelligence into the autonomy of the social system.  

1. !�"� 
�ȯŸɲōŻʉȲɾɭɑʅà�1Ūɴ�ƉŸǴǲɯɠɭɵ

Floridi ɴà�q�ɖýɜʃʆʅ˅Floridi ɴà�q�ɵ˄ĵȩ
ɻɮ1ŪɴƟ|ʉú�ɠɧ[Floridi, 10]˅Floridiɲʂʆɶ˄Ɇƛ
r	ɀʀŭŢ˄ǃŞŬ�ɲɯɰɻʃɣ˄à�ŸɲŪǞɮɗʅ�

�ŢɢɹɭɖȑÓŸ)0ʉɿɪɭɔʄ˄ɦʆʃɴ<$ʉ�ɯÿ

ɓʅɝɯɮȸŭŢɿ=Ŀɲñʈʆʅɯɑɒ˅ɠɕɠɱɖʃ˄ŭŢɿ

�ȥɿʗˀʫʸ˂ʟɿɎà�ɏɯɑɒĶÚɮǢȆɮɗʅɕʃɯɑɪ

ɭ˄ɝʆʃʉ�Ƴɲǫɪɭʂɑɴɨʇɒɕ˅�ȥʉkɽŭŢɯĻ

ıɯɴȥɲɵ�ɾɖɧɑ»ɖɐʅ˅Ğ9ƘòǏɴƬȲɮɐʅ�

¹ƅǀɮɿ˄ɦʆɵ�ʈʃɱɑ[Ň· 16]˅Ļıɵ˄Ïɮɑɒʌʾ
ʲʎʑʡʍʠʔˁʚʜʡʵɮɐʄ˄�ȥɲʂɪɭǣǠˁǓȋˁƱûɞ

ʆ˄�ȥɴüƊɰɔʄSəʂɒɲǖǱɞʆɭɑʅ˅òǏŸ�¹Ţ

ɮɐʅĻıɲɻɮ+ǵɞʆʅĺIʉ�ɓɭɠɻɓɶ˄ĉ�ɠɧɯ

ɠɭɿāɭʃʆɱɑ˅ɐʅɑɵ�ȥɖUïɲȶŕʉFɪɧʄč

�ɠɧʄɢʅɝɯɖȀǿʈʆʅ˅�ȥɖĻıɯ¬ƛɲñʈʆʅ�

çɞɓøɗɕɳɱɑ˅à�1Ūɵ˄ʀɼəɿɲƟ|ʉú�ɢʅ

ʂʄɿ˄ɽɠʇŭŢɴɐʄɕɧɲƚ�ƷŸɲŻțʄɠ˄ŭŢɯɴ

ŲǻÜˆȦ*Üɴɱɕɮà�òǏɴĬɧɢËNˁĻǀʉǲɡ

ʅ�Vʉ+ɫɹɗɮɵɱɑɨʇɒɕ˅ 
ʌʾʲʎʑʡʍʠʔˁʚʜʡʵɮɐʅà�òǏɴ%Sɴǹ�ɵ

ɐəɻɮ�ȥɖǸɒɹɗɮɐʅ[Johnson 15, Ň· 16]˅ɦɒɮɐʅ
ɱʃɶ˄�¹ƅǀɲʂʅåÛņ£ČĈɖaʄɟɧɞʆɭɑʅũ

�˄ɦɴAŸʶʓʥʝʵɴ1ŪÜɲɫɑɭɵYEɲĳǡɢʅɝ

ɯɖŅɾʃʆʅ˅�¹ƅǀɴȤŶˁȏůʉɾɚɪɭɵȉĘÜʀ

JÒcǀÜ˄ǭĘǹ�ɴƈ+ɖÖǖɯɞʆʅ[The White House 
16, House of Commons Science and Technology Committee 16, 
ƲTž 16]˅ɝʆɵ˄�¹ƅǀɲɻɫʈʅ1ŪÜɲȦȌɠɭɑ
ʅ˅�¹ƅǀɲʂɪɭíɍɴƋ�ɵʂʄ=Ŀɲɱʄ˄.�ɯɠɭ

ɴ®\ɖʂʄ®Ȝɞʆʅʂɒɲɱʅɴɨʇɒɕ˅�¹ƅǀɲʂʅ

Eīɲʂɪɭóɛǌɩʅȹɵɱɑɴɨʇɒɕ˅ 
ɝɒɠɧuȾåǳɴɿɯ˄ģ�lɵ˄ʦʒˁʙʎʨʦʡʍʔʜɴ

Ūǲɲ(ùɠɱɖʃ˄ŭɴĮŕŸɱɐʄʂɒɲŻʉiɛɧà�

1Ūɴ�źɬəʄʉ}ʄ˄ɦɴɒɓɮ�¹ƅǀɯɴ1ŪŸȦʈʄ

ɫɑɭĳǡɢʅ˅�¹ƅǀ1ŪɲȦɢʅƇƔɵĒ�ɑɖ˄ɝ

ɴʂɒɱŪǲŸǙÅɕʃƗǲɞʆɧƇƔɵǗÈɧʃɣ˄ģ�l

ʉǎɒɝɯɯɠɧ˅ 

2. ���� 
ɝɝɮɵ˄ʦʒˁʙʎʨʦʡʍʔʜɴŪǲɴɱɕɮɿʒ˂ʣʲʎ

ʑ˂ʚʜŪǲɔʂɷ�Ɖà��ɴǙśƑSɴċ%ɲɫɑɭơ

ZɲēŪɢʅ˅ 
ʒ˂ʣʲʎʑ˂ʚʜǲɵ˄Z!$ɯɠɭŭoʉ�ƗɞɤʅA

Țɴʶʓʥʝʵʉ£ƷɬɛʅɧɾɲƗǲɞʆɧ˅ɦɝɮɵ˄ʒ˂

ʣʲʎʑʡʍʠʔˁʚʜʡʵ(autopoietic system)ɯʌʾʲʎʑʡʍʠ
ʔˁʚʜʡʵ(allopoietic system)ɖ¬ńŸɲXEɞʆɭɑʅ˅ʒ
˂ʣʲʎʑʡʍʠʔˁʚʜʡʵɯɵ˄ɼɣɕʃɮǃ¼(auto)ʉJ%
(poiesis)ɢʅʚʜʡʵʉüɢ˅AȚɮɦɴ%Sʉ%ʄDɠņ£
ɢʅǃÎʚʜʡʵɮɐʅ˅@$Ÿɲɵ˄ƨƿʀƌƫƣ˄:ųƣ

ɖ'ɲýɜʃʆ˄ɝʆʃɵŭoʚʜʡʵɯƲƐɞʆʅ˅ 
ɞɻɟɻɱƇƔƺɲʂɪɭʒ˂ʣʲʎʑʡʍʠʔˁʚʜʡʵɴĶ

Úɵ˄ŭoɴȼ�ɨɛɮɱə˄ÕŪʀƋ�ɴȼ�ɲɿȔůcǀ

ɮɐʅɝɯɖüĊɞʆɧ˅ÕŪʽʯʼɴʒ˂ʣʲʎʑʡʍʠʔˁʚ

ʜʡʵ(��˄ÕŸʚʜʡʵ)ɵ˄ķìƦɮɐʅÛƹɖĽɱʅÛ
ƹɲƮɓȥɱəȌĄɠɱɖʃ�Ɨɢʅ˅.ɍɴÛƹɵ×iÜɖ

ɐʄ˄¿ɲɎˁˁˁɲȦɢʅɏÛƹɖʚʜʡʵAȚɮŮDɞʆɭɑə˅

Ƌ�ʽʯʼɮɴʒ˂ʣʲʎʑʡʍʠʔˁʚʜʡʵ(�Ï˄Ƌ�ʚʜ
ʡʵ)ɿƈǩɞʆʅ˅Ƌ�ʚʜʡʵɵ˄�ȥɦʆǃ$ɮɵɱə˄ʗ
ʴʸʥʖ˂ʚʹˀʉķìƦɯɠɭŭǼɢʅ˅ɠɧɖɪɭ˄ɧɯɓţ

£ɴ�ɖɑɱəɱɪɧɯɠɭɿ˄�£ɴʗʴʸʥʖ˂ʚʹˀɖȌĄ

ɢʆɶʂɑ˅ķìƦɴȌưŸɱŭǼɵ˄�ƈ¤Üʉôɓɱɖʃ

ɿɠɶɠɶ¡£ɠɧťçʉÉìɢʅ˅ 
ɝɒɠɧʒ˂ʣʲʎʑʡʍʠʔˁʚʜʡʵɯ¬ńɞʆʅɴɖʌʾʲ

ʎʑʡʍʠʔˁʚʜʡʵɮɐʅ˅ʌʾʲʎʑʡʍʠʔˁʚʜʡʵɵ˄ǃ

¼ŮDɢʅɴɮɵɱə˄�ƺ(allo)ɲʂɪɭŭŮ(poiesis)ɞʆʅ˅
ɦɠɭ˄ɦɴSɗɵ�ȥɖǣ£ɠɧŻŸɲǘ£ɞʆʅ˅�¹ƅ

ǀɴƚ 3 Ľʭ˂ʵɴ�ÕʉɱɢòǏŸ�¹Ţɿʌʾʲʎʑʡʍ
ʠʔˁʚʜʡʵɮɐʅ˅ɱɥɱʃɶ˄�¹ƅǀɴǖŅ�ĸʉ~ɾ˄

ɰɴʂɒɱĻı�Ƹɴïŋʉăůɢʅɕ˄ɑɕɱʅʧ˂ʤʏʐʌ

ʉůåɢʅɕ˄ɰɒɑɪɧʢ˂ʟʉǮɼȃɻɤʅɕɯɑɪɧɝɯ

ɵ˄�ȥɖ�EɲȦ�ɠ˄�£ɴ;Oɲ¬ɠɭ�£ɴDOɖ

ɱɞʆʅʂɒɲǰēɞʆɭɑʅɕʃɮɐʅ˅ 
ɝɝɮűåɢɹɗɵ˄ʒ˂ʣʲʎʑʡʍʠʔˁʚʜʡʵɿʌʾʲʎ

ʑʡʍʠʔˁʚʜʡʵɿ˄ɦɴʂɒɱʚʜʡʵɯɠɭg£ɢʅ��ɖ

ļɕɤɱɑɝɯɮɐʅ˅ɦɒɠɧ��ʉǜªƺɯɑɒ˅ǜªƺɵ˄
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ǟǫʉȏůɢʅǀOʉ5ɓɧÕŸʚʜʡʵɮɐʄ˄ɢɱʈɩ�

ȥɴÕŪɖǧÈɢʅ(e.g., [Ǖ� 03])˅ǜªƺɵ˄ʒ˂ʣʲʎʑ
ʡʍʠʔˁʚʜʡʵɲA²ɢʅ!ƶɲƗɪɧ�f˄ɦɴAŸ%S

ɲōåʉðɑ˄ɑɕɲɠɭAȚɮũ¤ɖķìɞʆɭɑʅɕɲŝ

śʉfʈɤʅ˅ 
PɓɭÕŸʚʜʡʵɵ˄ǙśƑSɴċ%ɿcǀɮɐʅ˅ʒ˂

ʣʲʎʑʡʍʠʔˁʚʜʡʵɯɠɭƋ�ʚʜʡʵʉǗɭ�ȥʉ�ć

cǀɯɼɱɢƗ�ɲƗɫɝɯɿɮɗʆɶ˄ʒ˂ʣʲʎʑʡʍʠʔˁ

ʚʜʡʵɯɠɭÕŸʚʜʡʵʉÿɓʅǜśɲɿƗɫɝɯɖɮɗʅ˅

�Ɖà��ɵ˄ĽɴĨ�ɮƹɓɧɯɗɲƋ�ʚʜʡʵˆÕŸʚ

ʜʡʵɴȮ³Ȧ*ɖìƗɢʅɯɠɧ[Ǖ� 03]˅ 
 
(1)ʚʜʡʵ A ɲA²ɢʅǜªƺɴǙǝɕʃǗɭɌʚʜʡʵ A
ɖʒ˂ʣʲʎʑʡʍʠʔˁʚʜʡʵɯɠɭDũɢʅɴɲ¬ɠɌʚ

ʜʡʵ BɵʌʾʲʎʑʡʍʠʔˁʚʜʡʵɯɠɭƗɩũʆʅ˅ 
(2)ʚʜʡʵ B ɲA²ɢʅǜªƺɴǙǝɕʃǗɭɌʚʜʡʵ B
ɖʒ˂ʣʲʎʑʡʍʠʔˁʚʜʡʵɯɠɭDũɢʅɴɲ¬ɠɌʚ

ʜʡʵ A ɵȸĘƊŸ��ɲɯɰɻʄʌʾʲʎʑʡʍʠʔˁʚʜ
ʡʵɯɠɭDũɠɱɑ˅ 

 
ɝʆʃ(1)(2)ɴĨ�ɖɯɿɲìʄƗɫɯɗ˄ʚʜʡʵ A ɯʚʜʡ

ʵ B ɯɴȥɲȮ³Ȧ*ɖǗɑɨɤʅ˅ʚʜʡʵ Aɖ�!ɴʚʜ
ʡʵɮɐʄʚʜʡʵ B ɖ�!ɴʚʜʡʵɮɐʅ˅Ƌ�ʚʜʡʵɯ
ÕŸʚʜʡʵɴȥɮɑɓɶ˄Ƌ�ʚʜʡʵɖ�!ɲɐɧʄÕŸ

ʚʜʡʵɖ�!ɲɐɧʅ˅�!ʚʜʡʵɯ�!ʚʜʡʵɯɴȥɲ

ɵ÷ħȦ*ɖ6ə˅ 
ÚɴɧɾɲȆɹɭɔɛɶɌʒ˂ʣʲʎʑ˂ʚʜɮɐʅɝɯǃ$

ɖ1ŪŸɮɐʅʈɛɮɵɱɑ˅ɢɹɭɴʒ˂ʣʲʎʑʡʍʠʔˁ

ʚʜʡʵʉƛ)ɲñɒɝɯɵ¤ǾŸɱuȾɯɠɭɵȵɠɑ˅ɯɑɒ

ɴɿ˄ɿɠƛ)ɮɐʆɶ˄�ȥɵSŢɴɼɱʃɣĲŢɮɞɓɿ

ɂɹʅɝɯɖɮɗɱəɱʅɕʃɮɐʅ˅ɻɧ˄�ȥɴŭŎʉǁɕ

ɢ¥Ǎʀ¥Ŧ˄¥ɇɿɄȫɮɗɱəɱʅɕʃɮɐʅ˅ʒ˂ʣʲʎ

ʑʡʍʠʔˁʚʜʡʵɦʆǃ$ɖvɮɐʅɯɵɑɓɱɑ˅ɦʆʁɓ˄

Ľƞɮɵ1Ū�ɴÛƧʉ^ƹɲǲȆʉȎɾʅ˅ 

3. ��� 	��#$����� 
� 
1ŪɵÏȆɢʅƋ�ŸĽ8ɮǴǲɞʆʅɝɯɖ�ɕɪɧ˅ɛ

ʆɰɿ˄Ƌ�ʚʜʡʵAɴ1ŪɨɛɮɵȜǖɱ4ȹɖóɛǌɩ

ʅ˅ɢɱʈɩ˄ÕŸʚʜʡʵɲ§ʄŒɪɧ1Ūɖļǌɠɭɠɻɒ˅

ÕŸʚʜʡʵɲƻʉɦɶɨɭʅ1Ūɵ˄�ǈŸɲɵʖʌɴ1Ū

ɲ ɭɑʅɯɑɓʅɕɿɠʆɱɑ˅ʖʌɴ1Ūɴ�ǏŸˁƋ�Ÿ

åƷɵ˄ÕŸʚʜʡʵɴAȹʉşʃɠɨɢɝɯɲɐʅ˅ 
È�ƺƇƔɱɰɖƊɠɭɑʅʂɒɲ˄È�ƺɯǜªƺɯɴȥ

ɲǌ»ɵŭɡʅ˅È�ƺɦɴɿɴɴ�ŭɵ˄ɦɴÈ�ɨɛɖŭ

ɗʅɿɴɮɐʄ˄�ƺɖɱʄɕʈʅɝɯɵɮɗɱɑ˅È�ƺɴÕŸ

ʚʜʡʵɴÛƹɵ˄��ƐɴʔʒʻʌʉǛɓ˄ƍƏÜʉ½ɷʅ˅

ǜªƺɵ˄ɦɴAȹɲŗȄɢʅɝɯɠɕɮɗɱɑ˅ɠɕɠɧɯɓ

ɦɒɮɐɪɭɿ˄nɗɲ ɧŴɼɲƻʉɦɶɨɭʅɝɯɵcǀɮ

ɐʅ˅ɝɴǀOɖŽïɴȁɲɱɪɭƹɓʅȑÓŸțéɴǼśɮ

ɐʅɯɑɪɭʂɑ˅ 
ŽïɴÕŸʚʜʡʵɸɴȑÓŸțéʉ�ɒ.H@$Ÿɱƫ

ɅʉȊɡɭƋ�ʽʯʼɴȑÓŸ>g$ɴʎʶ˂ʛɖÉìɞʆʅ˅

Ƌ�ʚʜʡʵʉǜªɢʅǜśɲƗɩ˄ȑÓŸ>g$ʉʎʶ˂ʛ

ɢʅŃȮɮɐʅ˅�ɑɲʗʴʸʥʖ˂ʚʹˀʉȜɳɱɖʃɯɿɲƋ

�ʚʜʡʵʉÉìɠɭɑʅ��ɵ˄Ž�ɲ(�ɠfɪɭɑʅɖ

ʁɓɲ>ŭɴ¬Ƕɯɱʅ˅ 
Ƌ�ŸĽ8ɮɐʅȑÓŸ>g$ɴ1Ūɵ˄ĿƷɴ1Ūɴh

ɴɿɯɲ˄©ɴEțʀĻ�ÀƛɱɰɲɫɑɭĳǡʉPɓɭɗɧ˅

ɝʆʃɴĿƷɴ1Ūɵ˄ʦʒˁʙʎʨʦʡʍʔʜɴůǫɮɑɓɶ˄

Ƌ�ʚʜʡʵʉǗɭɑʅǜªƺɴǜśɕʃ=Ŀɞɲɫɑɭĳǡ

ɠɭɑʅɯɑɪɭʂɑ˅ĿƷɴ1Ūɵ˄�ģŸɲɵ<$ɯɠɭ2

ʄɱə˄ȸ�ƐŸˁ��ƐŸɲ=ÀÜʉö+ɢʅǴǲɮɐʅ˅.

�ɴAȹʉ§ʄŒɪɭƁɾʅǙśɕʃƗǲɞʆɧɿɴɮɵɱə˄

.�ɴÕŸʚʜʡʵɵ�ƷŸɱ)0ʉɿɪɭɑɱɑ˅Ƌ�ʚʜ

ʡʵɮɵ˄ʗʴʸʥʖ˂ʚʹˀɴƬƞśɯɠɭ.�ɖũDɢʅ˅ʗ

ʴʸʥʖ˂ʚʹˀɴȌưŸƯǼɝɦɖƋ�ʚʜʡʵɲɯɪɭ�Ʒ

Ÿɮɐʄ˄.�ɵ;DOȦ*ɮÿɓʃʆ˄ʌʾʲʎʑʡʍʠʔˁʚ

ʜʡʵɯɠɭũʆʅ˅ 
ſȐɠɭɵɱʃɱɑɴɵ˄Ƌ�ʚʜʡʵɴĽ8ɮǗʅɯ˄ɢɱ

ʈɩƋ�ʚʜʡʵʉǜªɠɭɑʅǜśɕʃɢʆɶ˄.�ɵƋ�

ʚʜʡʵɴ÷ħˁJƤʉbɛɭɑʅɯɑɒɝɯɮɐʅ˅.�ɴþʅ

ǆɑɵƋ�ɕʃJȩɞʆɭɑʅ˅ 
ǬǞʉȗɛʅɧɾɲ�ɛPɓɭɔɛɶ˄Ƌ�ŸĽ8ɴǜª

ƺɕʃǗʅɯ˄Ƌ�ʚʜʡʵɕʃɴ÷ħʉÕŸʚʜʡʵɖbɛʅ

ɕʃɯɑɪɭ˄ÕŸʚʜʡʵɸɴ1ŪŸțéɖŜɲ¾ɢʈɛɮ

ɵɱɑ˅Slovicʀ Västfjäll ʃɵ˄¤ɅŸǰĭʉɿɯɲɠɭ˄ƭǠ
ŸɱĒ�ɮßâɱƋ�ŸuȾɴ<$7ʉƊɠɧɯɠɭɿ˄�ɍ

ɵɎÕŪŸŜæǛɏ(psychic numbing)ɲȬʄ˄ɦʆɺɰőəƋ�
ŸuȾʉÿɓɱɑɯȆɹɧ[Slovic 07, Västfjäll 14]˅ɽɠʇ.H
@$Ÿɱ{Ɩƺɴʜʣ˂ʻ˂ʉMȹɲDɠɧɺɒɖ�ɷɯɴō

åʉÇə˅ɫɻʄƋ�ŸĽ8ɮ{ƖƺɴʂɒɢʉĒ�ɮƊɢʂʄ

ɿ˄{ƖƺɴÕŸʚʜʡʵɴAȹʉǚɗǗʃʆʅʂɒɲɠɧɺɒ

ɖ�ƺɴ1ŪŸțéʉ¯ɗʀɢɑ˅ɠɧɖɪɭ˄�ƺɴÕŸʚ

ʜʡʵɸɴ>æɖɱɛʆɶ˄Ƌ�ʚʜʡʵAɴ1Ūɵ�Ɨ�

źʉ�ɑɕɳɱɑɝɯɖǗɓɭəʅ˅ĘƊŸɮɐʅɯjɯʉuʈ

ɣɌ�ƺɴÕŸʚʜʡʵɸɴ>æɖ6ɑɭɝɦ˄Ƌ�ʚʜʡʵ

ɴ1ŪŸJÄɖƱûˁčvɞʆʅɴɮɐʅ˅ 

4. ����%"�$����� 
ɉ .�ŸĽ8ɮɑɓɶ˄2017 Áũ�˄ɝʆɻɮɯ�ʈʃɣÕŸ
ʚʜʡʵɵ˄ɦɴAȚɮķìƦɧʅÛƹʉȌĄɠɭɑəʒ˂ʣʲ

ʎʑʡʍʠʔˁʚʜʡʵɮɐʅ˅ɢɱʈɩ˄ÕŸʚʜʡʵɴɱɕɲ

�¹ƅǀɖżɲƪɼȃɻʆɭS%ɠɭɑʅŃȮɲɵȒɠɭɑ

ɱɑ˅ɿɩʇʊ˄ʙʎʱ˂ʕòǏɵ�¹Aƻ˄�¹Ƃ˄ǂőȚ

KŚŵŋɱɰňŵŻŸɮɢɮɲ¤ůWɞʆɭɔʄ˄ƌƫƣɲ

ɵɢɮɲƪɼȃɻʆɭɑʅ˅ɠɧɖɪɭ˄ÕŸʚʜʡʵɯ¨Ąɱ

Ȧ*ɲɐʅȼ�ɲɻɮ;ʄȃʊɮɑʅ˅ɻɧǂŌŔ£ɴƢÄɖ

�ɠ˄e�ɮ�ȥɴǂɴʻʨ˂ʜʑˀʛʥʌʻˀʕɲiɛɧ�

ǘĹɱƇƔɖƃïɞʆɭɑʅ˅ɧɨɠƌƫƣɵ˄ȰĄɠɭɑʅ

ɯɵɑɓÕŸʚʜʡʵɲɯɪɭɐəɻɮŬ�(ʚʜʡʵɴ�Ț)ɮ
ɐʄ˄ɻɧ�¹ƅǀƛɲʂɪɭÕŸʚʜʡʵɴÛƹɖżĄŸɲ

ċ%cǀɲɱɪɭɑʅʈɛɮɵɱɑ˅�Ï˄�ȥɯʗˀʫʸ˂ʟ

ɯɴ�$WɖɞɻɟɻɲȎɾʃʆɭɑəɨʇɒɖ˄ÕŸʚʜʡʵ

ɴȣȠƣɲɻɮ�¹ƅǀɖ_ʊɮɑɱɑɝɯɵƈǩɠɭɔəɹ

ɗɝɯɮɐʅ˅ÕŸʚʜʡʵɵ˄ŭoʚʜʡʵʉ�źɯɠɱɖʃɦ

ʆǃȁɮÛƹʉȥĔɱəŭɼɨɢȣȠƣɮɐʄưɛɭɑʅ˅ 
ɻɧ�¹ƅǀɴòǏɖȎ±ɠɭɿ˄ÕŸʚʜʡʵɴ1ŪɖƋ

�ŸĽ8ɲ¢<ɲz`ɞʆʅɝɯɵɱɑ˅ÏɲȆɹʅʂɒɲƋ

�ŸĽ8ɮɵ˄�¹ƅǀƛɴǠƝɲʂʄ˄�ȥɵZɱʅʢ˂ʟ

ʉįƥɠɧʄʢ˂ʟʉ;DOɠɧʄɢʅʌʾʲʎʑʡʍʠʔˁʚʜ

ʡʵɲǗɓʅ˅ɠɕɠ.�ŸĽ8ɮɵ˄�ȥɵÛɑʀʄʉɿɪɭ

Ąɢʅʒ˂ʣʲʎʑʡʍʠʔˁʚʜʡʵɮɐʅ˅s�ÜʀƍƏÜʉ

ɿɪɧǃÎʚʜʡʵɮɐʄ˄ǃEɯã7�ɴƗ��ćʉcǀɯ

ɢʅ��ɮɐʅ˅ǜªƺɧʅǃEɨɛɮɱə˄Žïɿʒ˂ʣʲʎ

ʑʡʍʠʔˁʚʜʡʵɮɐʄ˄ŽïɴÕàʉɁéɠɱɛʆɶɱʃɱ

ɑ��ɮɐʅ˅ɝɴÕŸʚʜʡʵɴ1Ūɖɐɪɭɵɡɾɭ˄Ƌ�
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ŸĽ8ɴ1Ūɖ ʃʆʅ˅ɯɑɒɴɿMȆɠɧʂɒɲ˄ÕŸʚʜ

ʡʵɸɴȑÓŸțéɖ>ŭɴ�źɮɐʅɕʃɮɐʅ˅[áɢɹ

ɗɵ˄Ƌ�ŸĽ8ɶɕʄɲōŻɖȲɻʄÕŸʚʜʡʵɴĽ8ɖ

žɼʃʆɱəɱɪɭɠɻɒɝɯɮɐʅ˅ɦɒɱʆɶ�ȥɵ˄Zɱʅ

ʌʾʲʎʑʡʍʠʔˁʚʜʡʵɲɢɘɱəɱʄ˄Ļıɯg�Ǚɞʆ

ɭɠɻɒ˅�¹ƅǀɲʂɪɭɦɴĻǀɖ�ĝɞʆɭɠɻɓɶ�ȥ

ɴ®\ɖǁɕɞʆɭɠɻɑɕɳɱɑ˅�¹ƅǀĚ�ɮɐɪɭɿ˄

ÕŸʚʜʡʵɴAȹɲțéɠɧÛɑʀʄɖ�cļɮɐʅ˅ 
Ƌ�ŸĽ8ɴ1ŪŸuȾɵɰɒɨʇɒɕ˅ɑɒɻɮɿɱə˄ʪ

ʠʕʢ˂ʟ�ɴ�¹ƅǀɵ�ȥɖǩǳɮɗɱɑɺɰɴ�Ȟɴ

ʢ˂ʟʉCŪɠ˄¤ȯɴʙ˂ʪʜɲƪɼȃɻʆʅɝɯɖ�ɓɭɗ

ɧ˅ɢɱʈɩ˄Ƌ�ʚʜʡʵɴʗʴʸʥʖ˂ʚʹˀȌȠɴɱɕɮ

ʗˀʫʸ˂ʟòǏɖƪɼȃɻʆɧɎɊ�ȥˇĻıɋǔfƣɏ[Ǖ�  
08]ɖìƗɠɭɑʅ˅ɦɝɮɵ�ȥɵ˄ʢ˂ʟʉŭɼɨɢ��˄
ɐʅɑɵʢ˂ʟɴȲf$ɯɠɭÿɓʃʆʅ˅ɻɧ˄ɞɻɟɻɱ�

ĒɴŽȦȦ*ɴɱɕɮɰɴʂɒɱ;OʉɢʆɶɑɕɱʅDOʉ

ȅɢɕɖ
Ŕɞʆʅ��ɮɐʅ˅ɦɴʂɒɱťŉ�ɮ˄�¹ƅ

ǀɖ1ŪŸɱuȾʉäǼɢʅɝɯɿɠɶɠɶǗbɛʃʆʅ˅ɧɯ

ɓɶ 2015 Á�ɌGoogle ɴBƀǃSǩǳʙ˂ʪʜɮɌɈ�ɴ
BƀɲɎʘʻʺɏɯʟʕɬɛɠɭɠɻɪɧuȾɖǼɗɧ˅ɻɧ 2016
Áę˄Microsoft ɴ�¹ƅǀɖ Twitter �ɮ�ƒ»HŸˁÜ»
HŸɱŶǟʉȌŶɠ˄ɢɚɞɻʙ˂ʪʜ3ľɲȇɑȃɻʆɧu

ȾɿǼɗɭɑʅ˅ɐʅɑɵ˄Ɉ�ɯŷ�ɮɵɫɛʃʆʅ�ɴhM

ɲɵɪɗʄɯɠɧȓɑɖɐʅɖ˄DeShawn ɯɑɪɧɈ�ɴhMɮ
ĳƧɢʅɯ˄ŷ�ɴhMɲńɹɭŤƵ´ŁɴğŜʉǰɹʃʆ

ʅʙ˂ʪʜɴÂlɖʂʄŻƗɪɭǐƊɞʆɧ[Sweeney 13]˅¤
ȯɲȍĀŁɖɱəɯɿɎDeShawn, arrested?ɏɯɑɪɧÂlɖDɭ
əʅɯ˄ɦʆɨɛɮǸɴʎʶ˂ʛɖɫəʃʆɕɳɱɑ˅ɞʃɲɵ˄

�¹ƅǀɴȎ±ɲʂɪɭ�Ĵƺɖ�ɓƫœŸ�ÀƛɖÂɖɪ

ɭɑəɴɮɵɱɑɕɯɑɒëÚɿýɖɪɭɑʅ˅ 
�¹ƅǀɵ˄åÛņ£ČĈɲɻɮŎůɞʆɭɑʅ˅ʗˀʫʸ

˂ʟɴ
ŔɴƢÄɖ�ȥɴɦʆʉ�zʅɯɑɒǰĭƬĬɵĒ

�əɐʅ(e.g., [Grove 00])˅9ɲȆɹɧʂɒɲ˄�ǈŸɲ�ɍɵ
ƭǠŸɱĒ�ɲɞɠɭǅmʉƊɞɱɑ˅ÕŸĽ8ɴ1Ūɨɛɮ

ɵ�ÈɧʄŸɲɱɪɭɠɻɑ˄Ƌ�<$ɴĞȔWʉ}ʅɲɵ�

YEɮɐʅ˅ǠƝʷʢʼɲʂɪɭƋ�<$ʉ-ƄŸɲǗɭɑə

ɝɯɖļɕɤɱɑ˅ɿɩʇʊ˄Ɏʌʼʘʻʝʵ�Þɏ(algorithm 
aversion)ɱʅũǶɿɐʅɨʇɒ[Dietvorst 14]˅ɝɴũǶɵ˄ɧɯ
ɓʌʼʘʻʝʵɖ�ȥʂʄɿĿƈɱ
Ŕʉɠɭɿ˄�ȥɵ˄ʌʼ

ʘʻʝʵɴ
Ŕʉȕɶɣ�ȥɲʂʅ
Ŕʉ�ɼ˄ʌʼʘʻʝʵɴ

ʴʜʉǗʅɯɢɚɞɻʌʼʘʻʝʵɲ,Ƚʉ§ɤɱəɱʅ�Ƕʉü

ɢ˅ɯɵɑɓ˄ɝʆɺɰɻɮ�¹ƅǀɖɆÄWɠɭəʅɯ˄åÛ

ņ£ɴ�ȹɮ�¹ƅǀɖ�ȥɲɵɱɑǙȝʉĆƊɠɭəʆʅ

ġÍɖ�ɗəɆɻɪɭɑʅ˅ɧɯɓɶ˄ʦʠʣÂlɱɰʉïɖɛʅ

ʞʮʡ˂ʥˁʰ˂ʼʢʍˀʕʜɵ˄ɎƋpɴ¤ƴʀÜįɌŽÜɱ

ɰʉĒ0WɠɌĻı�Ƹɲʂɪɭ�ĥɴăůʀțƶʉņɾɭɑ

ʅɏ[ȨĜĦ 17]˅ɦɴɝɯɲʂɪɭȈƽŨɖ�ɖɪɧɯɑɒ˅ɉ ɉ  
ɦɒɠɧɱɕ˄�¹ƅǀɴAȚCŪɖƋ�ʚʜʡʵɴɱɕɮ

ɴ=ĿɞʀÀƛÜʉö+ɢʅɿɴɲɱɪɭɑʅɕʉĳǤɠɱɛ

ʆɶɱʃɱɑ˅ʦʒˁʙʎʨʦʡʍʔʜɴůǫɮɑɓɶ˄�¹ƅ

ǀɖƪɼȃɻʆɧƋ�ʚʜʡʵɴ%Sʉǜªɠɭ˄�¹ƅǀɴ

6ɗɲʂɪɭ1ŪÜɖĉɱʈʆɱɑʂɒɲōǙɠɱɛʆɶɱʃ

ɱɑ˅ɦɒɮɱɛʆɶ˄ŀʊɨ»HʀĂȫɴŭìˁQȡɲɫɱ

ɖɪɭɠɻɑɕɳɱɑɕʃɮɐʅ˅ŤƵɴĳýʀ�Ĵɴ��˄

�,«ĭɱɰɲ�ɗɱÊȺʉ�ɓɕɳɱɑ˅ʌʶʻʓɮɵŤƵʻ

ʜʔǥ)ɴʗˀʫʸ˂ʟˁʚʜʡʵɖɢɮɲŋÆɲûɩȃɻʆɭ

ɑʅɖ˄Propublica ɴǰĭɲʂʅɯ˄Ɉ�ɴǑlɵ˄¤ȯʂʄɿ
Ťǎɖ¿ƸWɢʅɯą£ɞʆɭɑʅɴɲ¬ɠɭŷ�ɴǑlɵ

�Èɲ"əʻʜʔɖƝ£ɞʆɭɑɧ[Larson 16]˅Ȗ�Ÿɱƾɴ
ǉɮ[ȭÄǥ)ɖ�ʈɪɭɠɻɪɭɑʅ˅=Ŀɞɖö+ɞʆɭ

ɑɱɕɪɧɯɑɓʅ˅ɻɧ˄ȿBƀʢ˂ʟʉůɑɧŤƵƺɴǃ

Są£ɿǦɼʃʆɭɑʅ[Wu 16]˅ɝɴƇƔɮɵ˄ɿɪɯɿĿƈ
ÜɖɆɕɪɧG£ŋɮ 10˃��ɴǬʄɖɐɪɧ˅ɻɧ˄ɐəɻ
ɮƈŨǲɮɐʄ˄ȿɖŤƵƺɴʓʡʘʻɲ²ɢɕʃɯɑɪɭ˄ɦ

ɴ�ŢɖÖɣƵʉŤɢɯɵȩʃɱɑ˅ɝɴʂɒɱǃSG£ʮʾ

ʕʺʵɖƋ�ɲÂɻʅɯ˄Ȝ�ɱ»HʉŭɼɨɢÝʆɖɐʅ˅

ȿɵ˄ŭÑŸɲÉ%ʃʆʅǖƦɖ�ɗɑɕʃɮɐʅ˅Ƌ�ʚʜ

ʡʵɴʗʴʸʥʖ˂ʚʹˀɖ1ŪÜʉ�ɑ˄ţ£ɴ�ȥɴ�Ţ

7ɖŀʊɮķƠɞʆɕɳɱɑ˅ 
ũ�Ƌ�ɵ˄�¹ƅǀʉkɾɧʗˀʫʸ˂ʟòǏɲʂɪɭ

�ɍɖÑśWɞʆʅɎʜʗʌƋ�ɏ(the scored society)ɮɿɐʅ
[Citron 14]˅ʪʠʕʢ˂ʟɲʂʄ˄ɧɯɓĔŠŸɮɐɪɭɿÐĩʂ
ʄɿ�ȹŸɲ.�ɲȦɢʅʢ˂ʟɖĒ�əȲɻʄ˄ɦʆʃʉƪɼ

fʈɤɭɑəɝɯɲʂɪɭ�Ţ7ɖÉìɞʆśĒWɞʆʅ˅ʗˀ

ʫʸ˂ʟòǏɲʂʅ.ɍ�ɲ¬ɢʅʜʗʌʻˀʕɵ˄�ŭʉºd

ɢʅɺɰɴř�ŸǀOʉɿɪɭɑʅ˅Citron ʃɵ˄��ʉDɭ°
ƽɲ�ĐɠɧǊɑ�Üɖ�Ėɱəʬʋ˂ʜʣʬ˂ʤÃɮʩ˂ʣʟ

ʎʵɴR6ɲɫɑɧɲɿɕɕʈʃɣ˄ɦɴ"ǺȟR6ɖɞʃɲ

ȳůcǀÜɴʜʗʌʉ�ɜʅɝɯɲɫɱɖʄ˄ĞƩŸɲɵʬʼʟ

ʎʵɴƽʉÑʅɝɯɖɮɗɱəɱɪɭɠɻɪɧ�ãɴ'ʉDɠɭ

ɑʅ˅ɝɴ'ɮɵ˄Ƌ�ʚʜʡʵAɴʗʴʸʥʖ˂ʚʹˀɴ�É

çɮɐʅ°ƽ�Đɯɑɒņ£ɖȌȠŸɲÌ�ɲɯɪɭɴǸɴņ

£ʉǪŶɠɭɑʅ˅Ƌ�ʚʜʡʵɴǃÎÜɖǸɴĖiɲƗɩ�

ɖʄ˄�ȥɵʌʾʲʎʑʡʍʠʔˁʚʜʡʵɯɠɭɴʢ˂ʟɴȲƓ

$ɯɠɭñʈʆ˄Ƌ�ʚʜʡʵɴ%Sɲ÷ħɞʆɭɑʅ˅ 
ƚ 3 Ľʭ˂ʵʉČɓʅʪʠʕʢ˂ʟ�ɴ�¹ƅǀɵ˄ƦĤɱ

ǗĖɮɵɝʆɻɮ��ɲ�Ȟɴʢ˂ʟʉǞīɢʅɴɮ2Ǘɖ

ŐɓɭɱəɱʅɯÛʈʆʅɕɿɠʆɱɑ˅ɧɠɕɲ�ƒ�ĸɱ�

Ȟɴʢ˂ʟɖCŪɞʆɭɑʅɴɮɐʄ˄ɦɴåmɮɵ�¹ƅǀ

ɴʢ˂ʟCŪʉĳǤɢʅɝɯɵ�ȚEɯɵɑɓ˄ȸĘƊŸɮc

ǙWɞʆɱɕɪɧ�=Àʀ2ǗʉĘʅɼɲDɢɝɯɲɫɱɖʅ

ɨʇɒ˅Ȑ]ɴ�ɍɯgĸ˄íɍɿɞɻɟɻɱ2Ǘɲyʈʆɭɑ

ʅcǀÜɖɆɑ˅åǳŸɲɤʂŜåǳŸɲɤʂ˄Ģɨɲƈ~

ɧʅĮùɱɠɲȿʀȁȡ˄�V˄�ǉ˄#ɻɑ˄ÜHɱɰɲʂɪ

ɭåÛņ£ɖ�ɗəÊȺɞʆʅɝɯɿɐʅɨʇɒ˅ɦɒɑɪɧƋ�

ʚʜʡʵɲɵɷɝʅ�=Àɱ2Ǘɖ�¹ƅǀɲʂɪɭĘƊWɞ

ʆʅɝɯɲʂɪɭǞŐɲiɕɒɝɯɖȔFɮɐʅ˅ɛʆɰɿÈŞ

ɴɝɯɱɖʃʪʠʕʢ˂ʟɮɐɪɭɿ˄Ƌ�ʚʜʡʵɴɐʄɯɐʃ

ʁʅɿɴʉ`Ȳɠɭɑʅʈɛɮɵɱə˄Öɣ2iÜɖŭɡʅ[The 
White House 14, Federal Trade Commission 16]˅ʌʶʻʓɴȌș
aÇ�p�ɵ˄"`;ʀYEɱƋ�ʙ˂ʪʜʉbɛʃʆɭɑ

ɱɑ�ɍɴĂȫɲɫɱɖʃɱɑʂɒɲ˄ʪʠʕʢ˂ʟʉñɒ�Ĵ

ɲ¬ɠɭɎʢ˂ʟɴ�ǐÜɏɎǠƝʷʢʼɲ;ʄȃʊɮɑʅ2

ǗɏɎ
ŔɴĿƈÜɏɎ1ŪŸɱuȾɴǪŶɏʉƹéɢʅʂɒɲ

ą�ɠɭɑʅ˅ɝʆɵ˄ʪʠʕʢ˂ʟ��¹ƅǀʉ&ɪɭƋ�ʚ

ʜʡʵʉǞīɢʅȯɲɫɑɭɿűåɖŅɾʃʆʅȻŻɮɐʅ˅ 
ɝɝɮãǼɠɭɿʃɑɧɑɴɵ˄Ƌ�ʚʜʡʵʉǜªɠɭɑʅ

Ǚśɕʃɢʆɶ˄Ƌ�ʚʜʡʵɴɐʄɕɧɖ.�ʉJƤɠɭɑ

ʅɝɯɮɐʅ˅ʒ˂ʣʲʎʑʡʍʠʔˁʚʜʡʵɯɠɭ.�ʉǜªɠ

ɭÕɴAȹʉʖʌɠʂɒɯɿɠɭɿ˄Ƌ�ʚʜʡʵɴ÷ħɖ6ɑ

ɭɑʅ˅Ƌ�ʚʜʡʵɲɔɑɭ˄�¹ƅǀɖ��ɢʅɝɯɲʂɪ

ɭɦɴʗʴʸʥʖ˂ʚʹˀɴŏʆɖŀɱĖiɲ¯ɕʆɭɑʅɴ

ɮɐʆɶ˄uȾŶǗˁǞņɲǄʃɱɑ˅ɐʅȿǷʀȁȡ˄�V

ɖ�ƋAɴğůɱ�ĥɲÂəǗʃʆʅţÔɮɐʅɝɯɖ�¹ƅ

ǀɴG£ɮDɞʆɧ�f˄;ƋǦɅʉ¢ūɲɝɱɠɭɿǌɯɞ

ʆʅ�ɖDɭəʅ˅ģ�ɴåÛɖɰɒɮɐʆ˄ģ�ɴ�cƅɴ
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ȼ�ɮăůɴGĔɖņɾʃʆ˄�ŭɴǎĖɖ÷ħɞʆʅ˅ɧɯ

ɓģ�ɲ=Ȥɞʆɧɯɠɭɿ�¹ƅǀɴǠƝCŪɵ˄Ǝ�Ÿï
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