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ƊĶɗ

ɣɗ ƑƝ˙ǅĜɗɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɗɥɗ

ɣɟɣɗƧ½ǇƫǈǏƀ˙ǖÆɗɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɗɥɗ

ɣɟɤɗƄű˕J^ɗɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɗɦɗ

ɣɟɥɗžů§ƆǳĐɗɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɗɧɗ

ɣɟɦɗɳɽɰ ̨̯̍^ɗɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɗɧɗ

ɤɗ ƑƝ˙ƊƆɗɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɗɪɗ

ɥɗ ƑƝ̴̻Ƨ½Ǐƀ˘ʻˀ˫ ɳɽɼʃɥɻ ̲̙̋˼˙:żƬƺ§Ɔİǰɗɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɗɫɗ

ɥɟɣɗ¯ȁ˕ĒŇɗɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɗɫɗ

ɥɟɤɗƮĨɗɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɗɣɤɗ

ɥɟɥɗǀ®ɗɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɗɣɨɗ

ɦɗ ƑƝ ɤ̴ǇƫǈǏƀƫǈĭ˘ʻˀ˫ ɳɽɼʃɥɻ ̲̙̋˼˙Ƅŭ˕ˋ˙Ĵǉ˘ˑʸ˓

˙İǰɗɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɗɤɣɗ

ɦɟɣɗ¯ȁ˕ĒŇɗɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɗɤɣɗ

ɦɟɤɗƮĨɗɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɗɤɧɗ

ɦɟɥɗǀ®ɗɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɗɤɪɗ

ɧɗ ģƑƝ˙ȶŸ˕�Ô˙·Ġ˕�¨ɗɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɗɥɣɗ

ɨɗ ƶûɗɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɗɥɥɗ

ɩɗ ǽȏɗɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɗɥɦɗ

ɪɗ ËųĎūɗɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɗɥɧɗ

ɫɗ �ǣɗɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɠɗɦɢɗ
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ɣɗ ƑƝ˙ǅĜɗ

ɗ

ɣɟɣɗ Ƨ½ǇƫǈǏƀ˙ǖÆɗ

ɗ Ƨ½ǇƫǈǏƀ̷��ʴƧ½Ǐƀ̸˚Ĕģ�Ŷâɣɢ��ʷˍ˪ ɣɠɣʲɤɠɩ� ɣ˕ɉ

È˚ ʸʽʴɂ�Äġ˙Ŷâ˘ʻʸ˓˚Ğ˦ɉÈʽɒʸåâǏƀ˔ʷ˫ʵˢˍʴ

ȍƙ˯ğˈ˫�s˔˦^§ƁŇʴ�ƗƁŇʴĊ±ƷńƁ˯Ƭˣsˮˊˍȿ§Ɔ

ńƁ˘˨˪ɒʸńƃŬʽ×˩ˬ˫˂˕ʽƏ˩ˬ˓ʸ˫ʵ@!Ɔ˘˚žġ ɸ ˔ʷˬ˛

DƄˆ˓˦ˠˡ ɣɢɢ̶ńƃˆʴȍƙʽʷː˓˦ ɩɢʲɪɢ̶˚ńƃʽ×˩ˬ˫ ɤʵˆʼˆʴ

�Ȣ˙ſ%ʽDƄʴȍƙ˯ƻ˪ȑˈ˗˖ʴńƁ÷ôâ˯Ɣˈ˙ʽǖÆ�˙ ʾ˗

�ɋ˔ʷ˫ʵɗ

ɗ žů§Ɔ˘Ƨ½Ǐƀ˚ʴ̵̦̗̥̈ʴǆ;âƂʴfɔ�ǏƀʴƯĿƂʴ¢ÏǏ˗

˖˙
˗Ƭƺ�˘Jɍ˔ʾ˫ʵˢˍʴ�ˑ˙Ƭƺ�˙ˣʼ˩˗˫b��˔ʷ˫�s

˕Ǧč˙Ƭƺ�ʼ˩ıí˄ˬ˫Œs�˔ʷ˫�s˘ O˄ˬ˫ʵǖÆƆ˘˚b�

Ƭƺ�˙̵̦̗̥̈˕ʴˋˬ��˙Ƭƺ�˙ʸˉˬʼ˙íJ˯xˤɃ̵̦̗̥̈˘

 ʾʿJɍ˄ˬ˫ɛ� ɣɜɥʵ̵̦̗̥̈˕Ƀ̵̦̗̥̈˙ȭO˚ʴ�ǁ˘¯ˈ˫ńƁĒ

Ň˧�ÔʽŻ˗˫ˍ˥ɃÁ˘ȧǩ˔ʷ˫ʵɗ

ɗ ��˙žů§ƆJɍ˘Yʺ ɻɳɷʴɷɲɶ̷̑̚ƯĿấ̸̛̱̲̓̒̑ʴɰɵɿ̷ʨ

ɟʑʐʞʚʛʜʚʞʐʔʙ̸˙ ɥ Ɯ˙Ǐƀ̵̥˸̵ʽǳĐk˝ńƁ˙�Ʉʼ˩ȧǩ˔ʷ˫ʵɻɳɷ

˚ŽäũŻƆ̵̥˸̵˔˚˗ʸʽʴȺâŬʽɒʿʴž\˯lėˈ˫˂˕ʽ�ʸʵ

ɷɲɶ ˚ƯĿƂ˔ɒ/˕˗˫ʽʴ�˙Ƭƺ�˔˦�ĕˈ˫˂˕ʽʷ˪ʴ̵̦̗̥̈˙

�Ȣ˔˦ŻÁ/˯zˈ˫˂˕ʽʷ˫ʵ�Ē˔ ɰɵɿ ˚fɔ�Ǐƀ˙íJ˯ğˈ˫�

s˕ǆ;âƂ˔�ĕˆʴ̵̦̗̥̈˔˚Ųű˄ˬ˗ʸ˕˄ˬ˫ʵÖː˓hƄƧ½ʽ

b��̵̦̗̥̈˔ʷː˓˦ǟŔɰɵɿʽɒ/˯Ɣˈ�s˚ʴǖÆƆ˘˚Ƀ̵̦̗̈
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̥˕ˆ˓ńƁ˯Ǡʹ˂˕ʽhR˕˄ˬ˓ʸ˫ʵɗ

ɗ Ƨ½Ǐƀ˙ǖÆžġJɍ˘˚ ʃɽɼ JɍɛʄɸɲɲɗƟ ɩ ŧɜ̷ǣ ɣʴɤ̸ɦ˧Ĕģņµ

�Ɨ§�žġJɍ̷ǣ ɥ̸ɧʴ̮̆˼¹O^˙ˍ˥˙�ȾǇƫǈǏƀ�ÔJɍ

̷ɸʙʞʐʜʙʌʞʔʚʙʌʗɗɶʐʜʘɗɲʐʗʗɗɲʌʙʎʐʜɗɲʚʙʝʐʙʝʟʝɗɲʗʌʝʝʔʑʔʎʌʞʔʚʙʊɸɶɲɲɲʋ̸̷ǣ ɦ̸ɨʽ˨ʿ

Ə˩ˬ˓ʸ˫ʵʃɽɼ Jɍ˚�Ǖ�˙åâǏƀ˕˚Ż˗˪ʴʃ Jɍ˚hƄƧ½Ćȸ

Ô˙žůǳĐ˘˨ː˓ł¨ˈ˫ʵˢˍʴʂ �¥˕ˆ˓ǟŔǏƀ̵̥˸̵ʽYʺ˩ˬ

˫ʽʴˋ˙č/˦Ƨ½ĆȸǡÔ˙Ğ /˘�˒ʸ˓Ǡˮˬ˫ʵɸɶɲɲɲ Jɍ˚Ǐ

ƀ̵̥˸̵/˯ȧǬˆˍJɍŇ˔ʷ˪ʴ�Ô˯˨ʿlėˈ˫˂˕ʼ˩ʴ�ȾƆ�Ô

Jɍ˕ˆ˓ǵ'ʽƒƞˆ˓ʸ˫ʵɗ

ɗ

ɣɟɤɗ Ƅű˕J^ɗ

ɗ ɂ�Äġ˘Ƅűˈ˫Ƨ½Ǐƀ˚£hűļƫǈ̷ɿʜʔʘʚʜʏʔʌʗɗ ʒʐʜʘɗ ʎʐʗʗ͂ɿɶɲ̸˨˪

ƄűˆʴƧƫƤBǇƫǈǏƀ̷ʔʙʞʜʌʞʟʍʟʗʌʜɗ ʒʐʜʘɗ ʎʐʗʗɗ ʙʐʚʛʗʌʝʔʌɗ ʟʙʎʗʌʝʝʔʑʔʐʏ̓

ɸʃɶɲɽʄ̸ʽSɏž�˕ǀʺ˩ˬ˓ʸ˫ʵɃ̵̦̗̥̈˙Ƅű˘ȱˆ˓˚ʴɸʃɶɲɽʄɗ

ʼ˩ǆ;âƂ˘J^ˆʴ˄˩˘¢ÏǏʴfɔ�Ǐƀʴ¢ÏǏ˞˕�ĽȻƆ˘J^

ˆ˓ʸʿ˕ʸʹǺ˕ʴɸʃɶɲɽʄ ʼ˩̵̦̗̥̈˘˗˪ʴ̵̦̗̥̈ʼ˩Ƀ̵̦̗̥̈˘J

^ˈ˫˕ʸʹǺʽ¦�ˈ˫̷�̸̻ɥɞɗɩʵ˂ˬ˩˙ƭȋ˘ȱ�ˈ˫J¥űŨ§ƆĴÇ˘

ˑʸ˓˚Ģˎ7J˘ǮĖ˄ˬ˓ʸ˗ʸȢJ˦ʷ˫ʽʴǇƫǈŴĦ˔ʷ˫˂˕˘ȉ

�ˈ˫ũÛƆ˗J¥Ƅŭ˚Ė˩ʼ˘˗ː˓ʸ˫ʵ˗ʼ˔˦�J^ǉƳü˘Þǩ˗

ȍE�¥˔ʷ˫ɾʎʞɥɡɦ˚̵̦̗̥̈˕ǆ;âƂ˔Ƅŭˆʴʂʚʢɤ˚ǆ;âƂ˔Ƅŭ

ˈ˫˂˕ʼ˩ʴ̵̦̗̥̈˕ǆ;âƂ˚J^ǉ˯üˑ˕ǀʺ˩ˬ˓ʸ˫ ɪʵˢˍʴƧ½

Ǐƀ˘ʻʸ˓ɣɤźĩǛ!Ɛǎ˙ȧǦʽɃÁ˘ɒɉÈ˘İI˄ˬ˫˂˕ʽƏ˩ˬʴ
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Ǐƀ˕˙ȱȗʽƔ�˄ˬ˓ʸ˫ ɫɞɗ ɣɢʵ�Ē˔ʴ³;̷áĘġS̸˘Ƅűˈ˫Ƨ½Ǐ

ƀ˚í�˕Ż˗˪ʴƬƺ�˚¢ÏǏ˕fɔ�Ǐƀʽ�č˯d˥˫ ɣɣɞɗ ɣɤʵˢˍʴˋ˙

Ƅű˘˚í�˙Ƨ½Ǐƀ˕˚Ż˗˪ɣɤʛ˧ ɸʃɶɲɽʄ˚ȱȗˆ˗ʸ˕˄ˬ˓ʻ˪ʴĢ

ˎaJ˘˚ǮĖ˄ˬ˓ʸ˗ʸ ɣɥʵɗ

ɗ

ɣɟɥɗ žů§ƆǳĐɗ

ɗ Ƨ½Ǐƀ˙rƬƺ�˚Ïé§Ɔ˘ǳĐpǉ˗�s˦ʷ˫ʽʴNĐʽ�Ɂ˗�

s˦ʷ˫ʵũ˘̵̦̗̥̈˕ǆ;âƂ˚ʴSǁ˔ĮŻ�ʽÎʸ�s˧ǒǍŪıȖ

ʽǪ˩ˬ˫�s˚Ôǁ˕˙ȭOʽ�Ɂ˗�sʽ�ʸ˕˄ˬ˫ ɣɦʵ˂˙Ţ˚ʴǖÆƆ

˘̵̦̗̥̈˕ǆ;âƂʽĞ˦ɉÈ˙ɒʸƬƺ�˔ʷ˫˂˕ʼ˩˦ȧǩ˔ʷ˫ʵˋ˙

ˍ˥˘ǣɧ˘Ɣˈ˨ʹ˗J¥̵̥˸̵˙:żƬƺ^§ĩǛïǪ˯jǀ˘ˈ˫�s

˦�ʸ ɣɧʵ˂˙�sʴǖÆžů§Ɔ˘˚ ɰɵɿʴɷɲɶʴʎɟʖʔʞʴɲɳɥɢ ˗˖ʽȭO˘$

ų˄ˬ˫ʵũ˘̵̦̗̥̈˔˚ ʎɟʖʔʞ Ⱥâʴɲɳɥɢ ȹâ˔ʷ˪ʴǆ;âƂ˔˚ ʎɟʖʔʞ

ȹâʴɲɳɥɢ Ⱥâ˔ʷ˫˂˕ʽȧǩ˔ʷ˫ʵɗ

ɗ

ɣɟɦɗɳɽɰ ̨̯̍^ɗ

ɗ ˶̛̅˵̖̏˲˼̆˕˚ʴɳɽɰ ��ȣL˙�^˯�ˮˉ˘ȡ�¥Ƅŭ˧ƫǈǣ

ŭ�˯QØˆ�Ȝˈ˫Ĵı˙˂˕˯ýˆ ɣɨʴ�ǣƆ˗˦˙˕ˆ˓ ɳɽɰ ˙̨̯̍^ʽ

Ə˩ˬ˓ʸ˫ʵɳɽɰ̨̯̍^˕˚ʴȡ�¥̵̵̞̱̩̋Ɉ�˙ɲʛɶƻ˪ȑˆȣL˙

̲̄̑̄ʽ̨̯̍^˄ˬ ɧɟʘʐʞʓʣʗɟʎʣʞʚʝʔʙʐɛɧʘʎɜ˘Ƽą˄ˬ˫˂˕˯ýˆʴƳü�̨

̯̍^Ȥƪ ɳɽɰɗ ʘʐʞʓʣʗʞʜʌʙʝʑʐʜʌʝʐɗ ɛɳɽɼʃɜɣʴđǫ̨̯̍^Ȥƪ ɳɽɼʃɥɰ̴

ɳɽɼʃɥɱʴˋ˙̜̀˰˼̵̋˔ʷ˫ ɳɽɰɗʘʐʞʓʣʗʞʜʌʙʝʑʐʜʌʝʐɗɥɟʗʔʖʐɗɛɳɽɼʃɥɻɜ˘˨ː
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˓QØ˄ˬ˓ʸ˫˂˕ʽˮʼː˓ʸ˫ʵɳɽɰ ̨̯̍^ʽȉʾ˫˕ȍEʽóQ˄ˬʴȡ

�¥Ƅŭ˘ ʾ˗ÐɅ˯�ʺ˫˂˕ʽĖ˩ʼ˘˗˪ʴ˂ˬˢ˔˘ǔƂʴ ǐƂʴ

Ƃʴƅǟž˗˖ʴ�č˙åâǏƀ˘ʻʸ˓ʴɳɽɼʃ ˙ɒƄŭʽǸ˥˩ˬ ɣɩɟɤɢʴƂ

óQȡ�¥˙�ŋ^ʽ�{˄ˬ˓ʸ˫ ɤɣɞɗ ɤɤʵ�Ē˔ʴɳɽɰ ˯ǋ̨̯̍^ˈ˫Ĵı

˦Õʶ˘Ė˩ʼ˘˗ː˓ʾ˓ʻ˪ʴˋ˙�ˑ˕ˆ˓ ʃʐʙɟʐʗʐʠʐʙɗ ʞʜʌʙʝʗʚʎʌʞʔʚʙɗ ɛʃɴʃɜ

̲̙̋˼Ȇ̜˰̵̦̮ʽ ɧʘɲ ˯̱̒̚˺̯̄^ˆ ɧɟʓʣʏʜʚʢʣʘʐʞʓʣʗʎʣʞʚʝʔʙʐɗ ɛɧʓʘɲɜ˘

�ąˆʴ˄˩˘ ɧɟʑʚʜʘʣʗʎʣʞʚʝʔʙʐɗ ɛɧʑɲɜʴɧɟʎʌʜʍʚʢʣʗʎʣʞʚʝʔʙʐɗ ɛɧʎʌɲɜ˘ȥ^ˆʴ��

ȸi+ÙʽǠˮˬ˫˂˕˔ǋ̨̯̍^˯ǠʹƭȋʽĄ�˄ˬ˓ʸ˫ɤɥɞɗɤɦʵʃɴʃɤ˙Ĵ

ǉŻÁʽǟŏƨǏƀ˔ʴˢˍ˂˙ƭȋ˘ȱ�ˈ˫˳̊˼˶̲ȥ̱̐̒̚˿̵̓̉

ɛɸɳɷɜɣɡɤ ˙�ŻʽĲʶ˗åâǏƀ˔Ǹ˥˩ˬ ɤɧʴ�ʿ˙åâǏƀ˔ ɧʓʘʎ ˙ �

ʽ�{˄ˬ˓ʸ˫ ɤɨʵ˂˙˨ʹ˘ʴåâǏƀ˙Ƅű˧Ș·˘ʻʸ˓ʴĲʶ˗˶̛̅

˵̖̏˲̎˼ŻÁʽȱ�ˆ˓ʸ˫˂˕ʽĖ˩ʼ˘˗˪ʴɳɽɼʃ ȴ¬T˘˨˫ǋ̨̯̍

^ńƁ ɤɩʽǠˮˬ˫˗˖ʴńƁ˙̵̋˿̎̑˕ˆ˓˦ğųâʽġÓ˄ˬ˓ʸ˫ʵɗ

ɗ Ƨ½Ǐƀ˙Ƅű˧ƬƺJ^˘ʻʸ˓˦˶̛̅˵̖̏˲̎˼ŻÁ˙ȧǩâ˚ŉƊ

˄ˬ˓ʻ˪ʴũ˘̵̦̗̥̈˕Ƀ̵̦̗̥̈˙rƬƺ�˔˚ ɳɽɰ ̨̯̍^̵̙̲̋

ʽ ʾʿŻ˗˫˂˕ʽĖ˩ʼ˘˄ˬ˓ʾˍʵɃ̵̦̗̥̈˚̵̦̗̥̈˕ľȎˆ˓ɒÈ

˘̨̯̍^˄ˬˍ̵̙̲̋˔ʷ˪ʴɒJ^˘˗˫ˠ˖ɒɉÈ˘̨̯̍^˄ˬ˓ʸ˫˂

˕ʽƔ˄ˬ˓ʸ˫ ɤɪɟɥɤʵ˂˙˂˕ʼ˩ʴ̵̦̗̥̈ʼ˩Ƀ̵̦̗̥̈˞Ƅ·˧J^˘˚

˶̛̅˵̖̏˲̎˼˗�^ʽ�ˆ˓ʸ˫pǉâʽʷ˫˕ǀʺ˩ˬ˓ʸ˫ʵɗ

ɗ Ɯʶ˙˶̛̅˵̖̏˲˼̆ȱȗJ¥˙	˔ ɳɽɼʃɥɻ ˚Ȥƪŋâ˯üˍ˗ʸ˦˙

˙đǫɳɽɰ ̨̯̍^Ȥƪ˔ʷ˫ ɳɽɼʃɥɰ ˕ ɳɽɼʃɥɱ ˙ŋâ˯)Șˈ˫5ʾ˯˦

ˏ ɥɥʴũ˘Ǉƫǈ˙íť˙țƛ˔ȧǩ˗ÑW˯Ĩˍˈ˂˕ʽƏ˩ˬ˓ʸ˫ ɥɦʵƧ½
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Ǐƀ˕˙ȱȗ˔˚ĞȐʴǆ;âƂƫǈĭ˙�ļ˘Þɇ˗J¥˔ʷ˫˂˕ʴ˄˩˘˚

:żƬƺ^§ĩǛ˔ǆ;âƂ˙Ƭƺ˘ʻʸ˓ũŻƆ˘ɒƄŭˈ˫˂˕ʽƔ˄ˬ

ŉƊ˄ˬ˓ʸ˫ ɥɧʵ�Ē˔ʴ>ȯ˄ˬ˓ʸ˫̥˳˼̱˱̰˳Ǯħ̵̵̠̐̋̆ ʞʓʐɗ

ɾʙʎʚʘʔʙʐɗɴʢʛʜʐʝʝʔʚʙɗɰʜʜʌʣɗɳʌʞʌɗɛʡʡʡɠʚʙʎʚʘʔʙʐɠʎʚʘɜ˔˚ʴɳɽɼʃɥɻ ȡ�¥˚ǆ

;âƂ��˙�˙Ƭƺ�˘ʻʸ˓˦ɒƄŭˈ˫ſ%ʽ¦�ˈ˫˂˕ʽƔ˄ˬ˓ʸ

˫̷� ɤ̸ʵɗ ɗ
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ɤɗ ƑƝ˙ƊƆɗ

ɗ

ɗ ��˘Ȓ˟˓ʾˍ˨ʹ˘ɳɽɰ̨̯̍^˚̵̦̗̥̈ʼ˩Ƀ̵̦̗̥̈˞˙Ș·˸̆

˾̵̒˘ȧǩ˗ÑW˯Ĩˍˆ˓ʸ˫˕ǀʺ˩ˬ˫ʵɳɽɼʃɥɻ˙Ƅŭ˧ˋ˙ÑW˘ˑ

ʸ˓˚ǆ;âƂ˔˙ƑƝʽ8Ǡˆʴǆ;âƂ˘ũŻƆ˘Ƅŭˆʴˋ˙�ļ˘Þ

ɇ˔ʷ˫˕�{˄ˬ˓ʸ˫ ɥɧʵ�Ē˔ʴ̥˳˼̱˱̰˳Ǯħ̵̵̠̐̋̆˔˚

ɳɽɼʃɥɻ ˙ ʘʁɽɰ ʽ̵̦̗̥̈˧fɔ�Ǐƀ˗˖˘˦Ƅŭˆ˓ʸ˫˂˕ʽƔ˄ˬ˓

ʸ˫ʵ˂˙�ɀ˙ǩ�˚Ė˩ʼ˔˚˗ʸʽʴŭŪ˔˚ ɳɽɼʃɥɻ ˙˄ˢ˅ˢ˗ž�

˧žġ˙Ƨ½Ǐƀ˔˙ƴƽƆ˗ƄŭǮħʽaJ˔˚˗ʸ˂˕˦�©˔ʷ˫ʵˍ˕

ʺ˛ʴ̵̦̗̥̈˙žġ ɸ ſ%˕ȍƙ%˔˙Ƅŭ˙ȝʸ˧b�Ƭƺ�˙̵̦̗̥̈

˕Œs�˕ˆ˓�˙Ƭƺ�˕Œ�ˆ˓¦�ˈ˫̵̦̗̥̈íJ˔˙Ƅŭ˙ȝʸʴ˄

˩˘ʴɉÈ˚´˗ʸ˦˙˙ǟŔ ɰɵɿ �ĕ˯�ʹ̵̦̗̥̈˔˙ ɳɽɼʃɥɻ Ƅŭ˗˖

˘ˑʸ˓˚Ė˩ʼ˘˄ˬ˓ʸ˗ʸʵˢˍǆ;âƂ��˙Ƀ̵̦̗̥̈˔˚ʴ˂ˬˢ

˔ƯĿƂƬƺ˘ʻˀ˫ ɳɽɼʃɥɻ Ǟƅ˙Ƅŭ˙ğţ˘ˑʸ˓˙�{˚˗ʸʵ˄˩

˘ʴí�%˕˚Ż˗˪ ȢJʽb�Ƭƺ�˙¢ÏǏʼfɔ�Ǐƀ˔ʷ˪ʴʼˑƄ

űĴÇʽí�%˕Ż˗˫˕˄ˬ˫³;˙Ƨ½Ǐƀ˘ʻˀ˫ƏǪ˦aJ˔˚˗ʸʵɗ

ɗ ˋ˂˔��ʴƑƝ̻˔˚rʶ˙Ƭƺ�˘ˑʸ˓b��̺Œs�ʴ¶ïâ̺ȘǠ

âʴʷ˫ʸ˚ɂ�Äġ̺áĘġSƄſ˗˖˙Ɯʶ˙ž�˯ǀë˘ʸˬˍƬƺ̥

˳˼̱˱̰˳ɛʃɼɰɜk˝đǫƧ½ĆIĳģ˯ųʸ˓Ƨ½Ǐƀ˘ʻˀ˫ ɳɽɼʃɥɻ Ǟ

ƅ˙Ƅŭ˘ˑʸ˓İǰˆʴǖÆæ�˦x˥˓Jħˆˍʵˢˍʴ˽̵̱̘̯˗̨̯̍

^Ūé˯İIˈ˫ˍ˥˘ ɧʘʎ̴ɧʓʘʎ˙Ƅŭ˯İǰˆˍʵƑƝ ɤ˔˚ǇƫǈǏƀƫ

ǈĭ˯ųʸ˓ ɳɽɼʃɥɻ ˙Ƅŭ˕ˋ˙Ĵǉ˘ˑʸ˓ʴʁɽɰ ÂŖŇɛʁɽɰʔɜɗ ˯Pųˆ

˓Ǯħ˯Ǡːˍʵɗ
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ɥɗ ƑƝ̴̻Ƨ½Ǐƀ˘ʻˀ˫ ɳɽɼʃɥɻ ̲̙̋˼˙:żƬƺ§Ɔİǰɗ

ɗ

ɥɟɣɗ ¯ȁ˕ĒŇɗ

ɗ Ĥďɗ

ɗ ɣɫɪɩ Äʼ˩ ɤɢɢɫ Äˢ˔˙Ȱ˘ʴơň §ȵ¸žȷǌņµ��Ɨɛɨɧ %ɜʷ˫ʸ

˚ȱȗēǲ̷ɖ̳¼ŕű�žȷʻ˨˝Ĕƞǥ"ï˜ˍˏ˗ʼƶsžȷʼ˩ˋˬ

ˌˬ̻%̸˔ɒ�Ƨ½ĆȸǡʽǠˮˬʴhƄƧ½ǏƀƬƺʽ̙̭̜˲̲̝̱̎˼˕

ˆ˓*¦˄ˬ˓ʸ˫ɨɩu˙Ƨ½Ǐƀäǁ˙žůĤď˯ųʸˍʵɨɩu˙äǁʼ˩ʴ

ɪɨ ̲̞̯̂˯øIˆʴǮħ¯ȁ˕ˆˍʵ��$ųˆˍſ%˙Ƿƫ˯ǣ ɨʴɩ ˘Ɣˈʵ

îʶ˙ƑƝ«˔˚ʴ8ǠƑƝ˘˓Ƨ½ǏƀĆIĳģ˨˪Ƭƺ̥˳˼̱˱̰˳

ɛʃɼɰɜ˯"íˆ˓ʸˍɛ� ɥɜɥɨʵ˂˙ ʃɼɰ ˨˪ ɨɦ u˙äǁʴɪɥ ̲̞̯̂˙Ƭƺ˯$

ųˆˍʵ˄˩˘ʴǟŔɰɵɿɒ/˔ʷːˍʽʴhƄƧ½˙žůƬƺǳĐ˚b��̦̈

̵̗̥˔ʷːˍ ɥſ%˙Ƨ½ĆIĳģ˯Ǯħ¯ȁ˘Yʺˍʵɗ

ɗ b��Ƨ½Ǐƀ˚ ɦɥ %˔ʷ˪ʴˋ˙ʹˏ ɤɥ %ʽ̵̦̗̥̈ʴɪ %ʽǆ;âƂʴɩ

%ʽ¢ÏǏʴɦ %ʽfɔ�Ǐƀ˔ʷ˪ʴƯĿƂ˚ ɣ %˙ˣ˔ʷːˍʵɤɥ %˙̦̗̈

̵̥˙ʹˏʴɣɢ %˚žġɗ ɸ ˔ʷ˪ʴĻ˪˙ ɣɥ %˚žġɗ ɸɸ ��˙ȘǠ%˔ʷːˍʵ

Œs�Ƨ½Ǐƀ˚ ɤɦ u˙äǁ˨˪ǯ ɦɥ %˙Ĳʶ˗Ƭƺ�˙İ!˯¯ȁ˕ˆˍʵ

ǆ;âƂíJʽ ɣɪ %˕Ğ˦�ʿʴ̵̦̗̥̈íJʽ ɣɣ %ʴ¢ÏǏíJ ɩ%ʴfɔ

�ǏƀíJɦ%ʴƯĿƂíJʽ̽%˔ʷːˍʵŒs�Ƨ½Ǐƀ˙ɤɦu˙äǁ˙ʹ

ˏʴɣɤ u˚žġɗ ɸ ˔ʷːˍʽʴĻ˪˙ ɣɤ u˚ȘǠ%˔ʷːˍʵɗ

ɗ žůĳģ˕˗ːˍhƄƧ½˚=ſ%ʽ^§ƁŇ˧Ċ±ƷńƁS˘ĆI˄ˬ˓

ʻ˪ʴMǳęÄɕ˙	¡/˚ ɥɣ Ĺɛɢɟɧɣ Ĺɜʴb��fɔ�Ǐƀ˙ ɥ u˕b��

¢ÏǏ˙ ɧ u˚áĘġS̷ɢɟɣɢ Ĺ̸˙Ƅſ˔ʷːˍʵžůİ!˙mȿʴPų˘ˑ
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ʸ˓˚ơň §ȵ¸žȷ˙0ů¤��˙òǸ˯×˓tç˙×˩ˬ˓ʸ˫˦˙˯

$ųˆˍʵÄɕʴžġǳĐʴǟŏİīƠʴǖÆæ�˚ÔĒǬƆ˘`ƁǱȪ˯jŤ

ˆˍʵɗ

ɗ

ɗ :żƬƺ^§ĩǛɗ

ɗ ʃɼɰ˚8ǠƑƝ˘ʻʸ˓"íˆˍ˦˙˯$ųˆˍ̷�ɥ̸ɥɨʵʃɼɰ˚ʴðǡİ!˯

ɣɢəɗ	âƸǢ̢̯̥̮̲Ŝŏ˔�¨ˆʴ̙̭̜˲̲]�˄ˬ˓*¦˄ˬ˓ʸˍǏƀ

İ!˨˪ʴˋˬˌˬ˙ſ%˙̻Ƭƺ�ʷˍ˪�ç˙Ɉ�˯ ɥ ̀˱ˉˑȮÒ ɤʘʘ ˙

CĪŪ˘K˪õʾʴɦɪ̀˱˯D]�ˆ˓̻̝̱̎˼˕ˆ˓"íˆˍʵ̭̆˳̒˚ʃɼɰ˨

˪ ɦʦʘg˘ǜKˆ˓"íˆˍʵǟŔɰɵɿɒ/˔ʷːˍʽʴhƄƧ½˙žůƬƺǳ

Đ˚̵̦̗̥̈˔ʷːˍ ɥ ſ%˘ˑʸ˓˚*¦˄ˬ˓ʸ˫̙̭̜˲̲̝̱̎˼˯ǜK

ˆʴ̭̆˳̒˯"íˆˍʵɳɽɼʃɥɻ ˙�Ķô!˚ʴŝȂ`Ɨ §ɗ »ģ�ű8ű˨

˪Ȁŗˆ˓ʸˍˎʸˍ˴̂˻̤̮˼̵̱̯̓ô!˯$ųˆˍʵˋ˙�˙�Ķô!˚

ɲɳɥɢɗɛɼɢɩɧɣɞɗɳʌʖʚɜʴʂɾʇɤɗɛɘɥɧɩɫɗɲʐʗʗɗʂʔʒʙʌʗʔʙʒɜʴɰɵɿɗɛʎʗʚʙʐɗʉʂɰɢɨɞɗɽʔʎʓʔʜʐʔɗ

ɱʔʚʝʎʔʐʙʎʐʝɜʴʎɟʖʔʞɗ ɛɰɦɧɢɤɞɗ ɳʌʖʚɜʴɗ ɧʘʎɗ ɛɽɰɪɣɞɗ ɲʌʗʍʔʚʎʓʐʘɜʴɗ ɧʓʘʎɗ ɛɥɫɩɨɫɗ

ʌʎʞʔʠʐɗ ʘʚʞʔʑɜɗ ˯ųʸˍʵɳɽɼʃɥɻ Ǟƅ˙:żĩǛ˚ʴǋ̙̭̜˲̲HůʴǋŀH

ůÔ˘˼˶̲ȥƸǢŏ˯ųʸ˓̥˳˼̱˴˵̵̝˔ ɤɣ JȰʴôhȅŋ^Hů˯Ǡ

ːˍʵɢɠɥəɗɷɤɾɤ̵̨̗̯̋˔«Ř˘˓ ɥɢ JȰHůˆʴB�â̡̯˷˺̵̄̌̉ŋ

â˯ȸiˆˍʵɣɬɣɢɢ ˔ÀȦˆˍ̻Ķô!˘�Ě ɦʭ˔lß˄ˊʴɤ Ķô!

̷ɷʔʝʞʚʑʔʙʐɗʂʔʘʛʗʐɗʂʞʌʔʙɗɼɰʇɗɿɾʥɗ ʴɽʔʎʓʔʜʐʔɗɱʔʚʝʎʔʐʙʎʐ̸˘ ɥɢ JŎˆˍ˙ˏ ɳɰɱ

Ŝŏ˔ƄǛ˄ˊˍʵ̟̥̑˺̮̲̄˘˓ĮĩǛ˯ǠʸʴǋŀʴȔÜʴ°<˯Ǡːˍʵ

ɲɳɥɢʴɰɵɿ ĩǛ˚ˑʿ˛̑̚ƬƺǳĐ̵̲̈̋ɛʃɷɳɲɜ˘&Ɋˆˍʵɗ
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ɗ ɳɽɼʃɥɻ:żĩǛ˙N¨˚ĩǛÎÈ˕Ʀ�˘˨ː˓ɥĽȻɛɟʴɗ ɝʴɗ ɝɝɜ˘N¨ˆ

ˍʵɟ͂ʙʐʒʌʞʔʠʐʴɗ ɝ͂ʛʌʜʞʔʌʗʗʣɗʛʚʝʔʞʔʠʐɗɛĩǛÎÈʽÍɗ ʌʙʏɗɡʚʜɗ ʳɤɢəɗ˘ÎȺâɜʴ

ɝɝ͂ɗ ʝʞʜʚʙʒɗʛʚʝʔʞʔʠʐɗɛɯɤɢəɗ˙Ǐƀƫǈ˘ÎȺâɜ˕ˆˍʵʃɼɰ˘ˑʸ˓˚ʴǖÆæ

�˯̝̭˳̲̒˘ˆ˓ĳģ˙ǵ'˯Ǡːˍʵɗ

ɗ

ɗ ưǯǮħɗ

ɗ ưǯǮħ̜̊̑˚ ɹɼɿɣɢ̷ʂɰʂɗɸʙʝʞʔʞʟʞʐɞɗɲʌʜʣɞɗɽɲ̸˯ųʸˍʵƾȰ˙ľȎ˘˚̜

˲̵̪̎̄˙ĸƒİ¨˯ųʸˍʵʛɭɢɠɢɧ ˔ưǯƆğç˕ˆˍʵɗ
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ɥɟɤɗ ƮĨɗ

ɗ � ɦ ˘b��Ƨ½ǏƀʴŒs�Ƨ½Ǐƀˋˬˌˬ˙rƬƺ�˘ˑʸ˓ʴɳɽɼʃɥɻ

˙ĩǛƮĨ˯Ɣˆˍʵɗ

ɗ

ɗ ǆ;âƂɗ ɗ

ɗ ɳɽɼʃɥɻ ˚ʴǆ;âƂ˙b��˔˚ ɪɩɠɧəɗ ɛɩɡɪɜʴŒs�˔˚ ɪɪɠɫəɗ ɛɣɨɡɣɪɜ˙

ſ%˔Ⱥâ˯ƔˆʴȺâ%˙ ɫɣɠɥəɗ ̷ɤɣɡɤɥ̸˚ÎȺâ˔ʷːˍ̷� ɦ̸ʵA�Ɔ˗

ĩǛ%˯� ɧ ˘ƔˈʵÅƦ�˘ǆ;âƂƫǈ˙Į˘ÎȺâ˯Ɣˆˍʵʂɾʇɤ ˚b

��˔˚ ɨɤɠɧəɗɛɧɡɪɜʴŒs�˔˚ ɪɪɠɫəɗɛɣɨɡɣɪɜ˔Ⱥâ˯Ɣˆˍʵʂɾʇɤ ˚ÅƦ˘

ƫǈĮ˔Ⱥâ˕˗ːˍʵ�Ē ɲɳɥɢ ˚ƫǈǓʽĩǛ˄ˬʴb��˔˚ ɩɧɠɢəɗ ɛɨɡɪɜʴ

Œs�˔ ɪɪɠɫəɗɛɣɨɡɣɪɜ˔Ⱥâ˯Ɣˆˍʵɗ

ɗ

ɗ ǆ;âƂ��˙Ƭƺɗ

ɗ ��˙ǆ;âƂ��˙Ƭƺ�˘ʻʸ˓ʴ̵̦̗̥̈ʴfɔ�ǏƀʴƯĿƂ˔˚

ɲɳɥɢk˝ ʂɾʇ̼ʽ?˘ȹâʴ¢ÏǏ˔˚ɲɳɥɢ ʽȹâ˔ʷ˫˂˕˯ƒǸˆˍ�˔

Ǯħ˯Ǡːˍʵɗ

ɗ

ɗ ̵̦̗̥̈ɗ

ɗ ˢˉb��̵̦̗̥̈˘ˑʸ˓Ǯħˆˍʵ̵̦̗̥̈˙̵̥˸̵˔ʷ˫ ʎɟʖʔʞ ˚=

%˔Ⱥâ˔ʷːˍʵɗ

ɗ b��̵̦̗̥̈˔˚ɩɥɠɫəɗɛɣɩɡɤɥɜ˚ ɳɽɼʃɥɻȹâ˔ʷːˍʽɛ� ɦʴɨɜʴɨ%˔

Ⱥâɛɝɜ˯Ɣˆˍʵ˂ˬ˩ ɨ%=%ʽžġ ɸɸ ��˙ȘǠ%˔ʷ˪ʴˋ˙ʹˏ ɥ%˚ǟ

Ŕ ɰɵɿ �ĕ%˔ʷːˍʵȺâ%˔˚ʴČ�â˘´č˙ƫǈ˙ĮʽĩǛ˄ˬˍʽʴ
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ǆ;âƂ˙˨ʹ˘ÅƦ�˘ǏƀƫǈʽÎʿĩǛ˄ˬ˫ſ%˚Ǹ˥˗ʼːˍʵǟŔ

ɰɵɿȺâ̵̦̗̥̈˙̻%˙žů6˯�ɩɞɪ˘Ɣˈʵ̟̥̑˺̮̲̄˶˷̲̅ĩǛ˔

˚b��̵̦̗̥̈˙ǳĐ˔ʷ˪ʴ�˙Ƭƺ�˯ũ¨ˈ˫˂˕˚˔ʾ˗ʼːˍɛ� ɩɜʵ

ɳɽɼʃɥɻĩǛ˔˚ ȢJ˙̵̦̗̥̈ƫǈ˚ȹâ˔ʷ˫ʽʴȶ¶â˘Ⱥâƫǈʽ

Ǹ˥˩ˬˍɛ� ɪɜʵģſ%˚ ɰɵɿ ˦ȶ¶â˘Ⱥâ˯Ɣˆ˓ʸˍʽʴȗƲKŦ˘˓

ɰɵɿ ˕ ɳɽɼʃɥɻ ˙ĩǛ˯ʻ˂˗ːˍ˕˂˭ʴɰɵɿ Ⱥâƫǈ˙¦�Ȣ�˕ ɳɽɼʃɥɻ

Ⱥâƫǈ˙¦�Ȣ�˚tˇɈ�˔ʷːˍɛ� ɪɜʵɗ

ɗ Œs�˙̵̦̗̥̈íJ˔˚ ɥɨɠɦəɗɛɦɡɣɣɜ˙ſ%˔¶ïâʴČ�â˘Ⱥâ˯Ɣˆ

ˍɛ� ɫɜʵb��̵̦̗̥̈˕tĲʴÅƦ�˘ÎʿĩǛ˄ˬ˫ſ%˚Ǹ˥˗ʼːˍʵ

Ⱥâ˙ ɦ%˙ʹˏʴɥ%˚žġ ɸɸ��˙ȘǠ%˔ʷːˍʽʴɣ%˚žġ ɸ˙ȶ¶Ƃ

˔ʷːˍʵɗ

ɗ

ɗ fɔ�Ǐƀɗ ɗ

ɗ b��fɔ�Ǐƀ ɦ %ʴŒs�Ƨ½Ǐƀ˙fɔ�ǏƀíJ ɦ %˘¯ˆİǰ˯

Ǡːˍʵb��fɔ�Ǐƀ˚ ɥ %ʽáĘġSƄſ˔ʷːˍʵb��fɔ�Ǐƀ

˔˚ɗ ɦ %˕˦Ⱥâ̷ɤ %ʽÎȺâ̸˔ʷːˍ̷� ɣɢ̸ʵŒs�˙fɔ�ǏƀíJ˔

˚Ⱥâ%˚Ǹ˥˗ʼːˍʵɗ

ɗ

ɗ ƯĿƂɗ

ɗ b��ƯĿƂ˚ ɣ %˙ˣʴŒs�Ƨ½Ǐƀ˙ƯĿƂíJ˔˚ ɥ %ʽǮħpǉ

˔ʷ˪ʴƮĨ˕ˆ˓ ɳɽɼʃɥɻ ˚ ɦ %=%˔Ⱥâ˔ʷːˍʵŒs�Ƨ½Ǐƀ˙ƯĿ

ƂíJ˙ ɥ %	 ɤ %˔ÎȺâɛɝɝɜ̷� ɣɣ̸ʴb��ƯĿƂ̻%k˝Œs�Ƨ½Ǐ

ƀ˙ƯĿƂíJ˙̻%˔˚Ǐƀƫǈ˘ŐʿȺâɛɝɜ˯Ɣˆˍʵɗ



 14 

ɗ

ɗ ¢ÏǏɗ ɗ

ɗ b��¢ÏǏ˚ ɩ%ʷ˪ʴɳɽɼʃɥɻ ˚ ɨ %˔Ⱥâ̷ʹˏ̻%˚ÎȺâ̸˔ʷːˍʵ

b��¢ÏǏ˘˚ ɧ %˙áĘġSƄſ%ʽxˢˬˍʵ˂ˬ˩˙áĘġSƄſ%

˙ ɦ %ʽÍȺâ˔ʷːˍʵŒs�˙¢ÏǏíJ˚ ɩ %˯¯ȁ˘Ǯħˆˍʽʴɦɡɩ

˔ÍȺâɛɝɜ˔ʷːˍʵȺâ%˔˚ȌɑĲƫǈ˧ǒƬƺ˘Ⱥâ6˯Ǹ˥ˍ̷�

ɣɤ̸ʵɗ

ɗ

ɗ žġ ɸ ſ%˕ȘǠſ%˘ʻˀ˫ ɳɽɼʃɥɻ ȺâŬɗ ɛ� ɣɥɜɗ

ɗ ̵̦̗̥̈ɗ

ɗ ɗ b��̵̦̗̥̈ ɤɥ %˯žġ ɸ ˕žġ ɸɸ ��˔¹Oˆˍʵɳɽɼʃɥɻ ˚žġɗ ɸ

˙ſ%˔˚ˈ˟˓ȹâ˔ʷːˍʵ�Ē˔žġ ɸɸ ��˙ſ%˔˚ ɦɨɠɤəɗɛɨɡɣɥɜ˔Ⱥ

âɛɝɜ˯Ɣˆʴžġɗ ɸ ˕ľȎˆʴğç˘ɒŬ˔ʷːˍɛʛɮɢɠɢɣɫɜʵɗ

ɗ

ɗ Œs�Ƨ½Ǐƀɗ ɗ

ɗ Œs�Ƨ½Ǐƀ˙žġ ɸ ˙ſ%˔˚ ɪɥɠɥəɗɛɣɢɡɣɤɜʽ ɳɽɼʃɥɻ Ⱥâɛɝɗʚʜɗɝɝɜ˔

ʷːˍʵ�Ē˔žġ ɸɸ ��˙ſ%˔˚ ɨɦɠɥəɗɛɫɡɣɦɜ˔Ⱥâɛɝɗʚʜɗɝɝɜ˯ƔˆʴŒs�

Ƨ½Ǐƀ˔˚žġ˘˨˫ȺâŬ˙¿˚Ǹ˥˗ʼːˍʵɗ

ɗ

ɗ ɧʘʎ ˕ ɧʓʘʎ ˙:żƬƺ^§ƆǮħɗ ɛǣ ɪʴ� ɣɦ ʻ˨˝� ɣɧɜɗ

ɗ =ǚƆ˗ ɳɽɰ ̨̯̍^Ūé˯Ǯħˈ˫ˍ˥˘ ɧʘʎ̴ɧʓʘʎ ˙:żĩǛ˯Ǡːˍ

ɛǣ ɪɜʵǟŔ ɰɵɿ Ⱥâ̵̦̗̥̈˙̻ſ%˕Œs�˙̵̦̗̥̈íJ˙̻ſ%ʴǯ̼

%˚ǏƀȢ�˙İ!�Ȋ˘˨˪Ǯħ¯ȁʼ˩ȸ�ˆˍʵɗ

ɗ b��̵̦̗̥̈˙ ɫɣɠɫəɗ˚ ɧʘʎ̴ɧʓʘʎ ˕˦˘ȹâ˔ʷːˍɛ� ɣɦɰɜʵǟŔ ɰɵɿ
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Ⱥâ̵̦̗̥̈˙ ɤ%˚ ɧʘʎʴɧʓʘʎ ʽÍʿĩǛ˄ˬˍʽʴɳɽɼʃɥɻ˙˨ʹ˘¶ïƆ

˔˚˗ʿʴKŦ=!˘Č�ˆ˓ʸˍɛ� ɣɦɱɜʵɃ̵̦̗̥̈˙̵̦̗̥̈íJ˔˚

ɧʓʘʎ Ⱥâʽ ɥ%Ǹ˥˩ˬʴˋ˙ʹˏ ɤ%˚ ɳɽɼʃɥɻ Ⱥâſ%˕t�˔ʷːˍ̷�

ɣɦɲ̸ʵɗ

ɗ Ƀ̵̦̗̥̈íJ˘ˑʸ˓˚ʴǆ;âƂ˕¢ÏǏ˔˚ ɧʘʎ̴ɧʓʘʎ ʽ˕˦˘ɒŬ˘

Ⱥâ˔ʷːˍ̷ǆ;âƂʽˋˬˌˬɫɤɠɥəʴɣɢɢəʵ¢ÏǏʽɪɧɠɩəʴɣɢɢə̸̷�ɣɧɰʴ

ɳ̸ʵǆ;âƂ˔ ɧʘʎ ȹâ˔ʷːˍ ɤ %˚ʸˉˬ˦ ɳɽɼʃɥɻ ȹâ˔ʷːˍʵfɔ

�Ǐƀ˘ʻʸ˓˚ʴɧʘʎ ˚ ɪ %	 ɤ %˔ʷ˪ʴɣ %˚žġ ɸ b��˙ſ%˔

ɳɽɼʃɥɻ ˦Ⱥâ˔ʷːˍʽ̷� ɣɧɱʵ� ɣɢ ˕t�ſ%̸ʴ˦ʹ̻%˚žġ ɸɸ ��˙

Œs�˙ſ%˔ɳɽɼʃɥɻ˚ȹâ˔ʷːˍʵɧʓʘʎ˚ ɪɩɠɧəɗɛɩɡɪ%ɜ˔Ⱥâ˯Ɣˆˍʵ

ƯĿƂ˔˚b��˙̻%˙ˣʴɧʘʎ̴ɧʓʘʎ ˕˦˘ȹâ˔ʷːˍʽʴŒs�˙ ɥ%˚

˕˦˘Ⱥâ˯Ɣˆˍʵɗ

ɗ ɗ
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ɥɟɥɗ ǀ®ɗ

ɗ ģƑƝ˔˚:żƬƺ^§ĩǛ˯ųʸ˓ ɳɽɼʃɥɻ ʽɒɉÈ˘b��ʴʻ˨˝Œ

s�Ƨ½Ǐƀ˘xˢˬ˫ǆ;âƂ˘Ƅŭˈ˫˂˕˯Ɣˆˍʽʴ˂ˬ˚ți˙�{

˕�ǘˆ˓ʸˍ ɥɧʵ˄˩˘̵̦̗̥̈ʴʻ˨˝fɔ�ǏƀʴƯĿƂʴ¢ÏǏ˙�Ȣ˘

˦ ɳɽɼʃɥɻ ʽƄŭˆ˓ʸ˫˂˕˯Ɣˆˍʵɗ

ɗ

ɗ b��̵̦̗̥̈˘ʻˀ˫ ɳɽɼʃɥɻ Ƅŭɗ

ɗ ɳɽɼʃɥɻ ˚b��̵̦̗̥̈˙ ɤɨɠɣəɗ ɛɨɡɤɥɜ˘ʻʸ˓Ⱥâ˯Ɣˆˍʵˆʼˆʴ

ɳɽɼʃɥɻʽȺâ˔ʷ˫˙˚žġɸɸ��˙ȘǠ%˘ȶ˩ˬʴžġɸſ%˘ʻʸ˓˚

Ǹ˥˗ʼːˍʵƮĨ˕ˆ˓žġ ɸɸ ��˙ſ%˘ȶ¨ˈ˫˕ ɳɽɼʃɥɻ ȺâŬ˚

ɦɨɠɣəɗ ˔ʷːˍʵ̵̦̗̥̈˘ʻˀ˫ ɳɽɼʃɥɱ ˙Ƅŭ˘ˑʸ˓˚ ɰʜʌʔ ˩ ɥɩ ʽʴ

ɳɽɼʃɥɱ ˙hƄ½˔˙Ƅŭ˯:żƬƺ^§Ɔ˘İǰˆʴžġ ɸ k˝ ɸɸ ſ%˔˙

ƄŭŬʽ ɥɨəɗk˝ ɥɫəɗ˗˙˘¯ˆ˓žġ ɸɸɸ ſ%˔˚ ɣɢɢəɗ ˕ɒʸ˂˕ʴk˝ž

ġɸſ%˯ţńƁ˔ƭțǭ®ˆˍ�sˆˍ�sɳɽɼʃɥɱȺâ%ɤɧ%	ɨ%̷ɤɦə̸

ʽȍƙ˔DƄˆˍ˙˘¯ˆ˓ȹâ% ɦɧ %˙DƄŬʽ ɨɠɩə˘Źˢ˫˂˕˯�{ˆˍʵ

Ƀ̵̦̗̥̈˔˚ʴžġɸſ%˙ƭțǭ®	˘ʻˀ˫DƄ˯�řˈ˫̮̆˼�¥˕ˆ

˓ǊƤ(ǧ˙ğţʽȧǩ˕˄ˬ˓ʸ˫ʽ ɥɪɞɗ ɥɫʴ̵̦̗̥̈˔˚DƄ̮̆˼ǵ'Ňʽ

ƒƞˆ˓ʸ˗ʸ˂˕ʼ˩Ôǁ˙ƏǪ˚ǖÆƆ˘ȧǩ˕ǀʺ˩ˬ˫ʵɳɽɼʃɥɻ Ǘ!

˚Ȥƪŋâ˯üˍ˗ʸʽʴ̜̀˰˼̵̋˕ˆ˓ ɳɽɼʃɥɰ ˧ ɳɽɼʃɥɱ ˙ŋâ˯�Î

ˈ˫˂˕ʽƏ˩ˬ˓ʸ˫ʵîʶ˚̵̦̗̥̈˔˙ɳɽɼʃɥɻ˙Ƅŭʽžġɸɸ��˙ſ

%˘ȶ¨˄ˬ˫˂˕˯Ɣˆˍʽʴ˂ˬ˚ ɳɽɼʃɥɻ ʷ˫ʸ˚ ɳɽɼʃɥɻ ˕ ɳɽɼʃɥɱ ˯

#ˊ˓hƄ½Ƅŭ˯Ǯħˈ˫˂˕˔ʴ˨˪ğZ˘žġ ɸ ſ%˙DƄ̮̆˼˯ǵ'˔

ʾ˫˂˕˯Ɣ�ˆ˓ʸ˫ʼ˦ˆˬ˗ʸʵơň §k˝ˋ˙ȱȗēǲ˔˚ĞȐˢ˔ž
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ġ ɸ ̵̦̗̥̈˔˚DƄ�ȳƊƆ˙Ċ±ƷŤ±˯Ƞöˆ˓ʾˍˍ˥ʴ��˚˂˙Ţ

˘ȱˆ˓ƋĂİǰ˔ʾ˗ʼːˍʵ˂ˬ˘ˑʸ˓˚�Ô˙ȧǩ˗ƑƝ̵̥̏˔ʷ˫˕

ǀʺ˓ʸ˫ʵɗ

ɗ

ɗ ǟŔ ɰɵɿ Ⱥâ̵̦̗̥̈˘ʻˀ˫ ɳɽɼʃɥɻ Ƅŭɗ

ɗ hƄ½˔˚̵̦̗̥̈˙Ƭƺ6ˆʼǸ˥˩ˬ˗ʸ˘˦ʼʼˮ˩ˉʴǟŔ ɰɵɿ ʽɒ

/˯Ɣˈ�sʴɰɵɿ Ⱥâ̵̦̗̥̈˕ˆ˓ǖÆƆ˘˚ȕÁ˙̵̦̗̥̈˕ˆ˓˔˚

˗ʿɃ̵̦̗̥̈˕ˆ˓ñˮˬńƁʽȘ˥˩ˬ˫ʵ�Ē˔ʴɰɵɿ Ⱥâ̵̦̗̥̈˘¯

ˆ˓^§ƁŇēǠÔ˘Ļ¦ˆˍÔǑǓ̮̲̙ƥ˯Ćȸˆˍ�sʴȕÁ˙Ƀ̵̦̗̈

̥˨˪ƂƫǈʽĻ¦ˈ˫Ŭʽɒʸ˕˄ˬʴɃ̵̦̗̥̈˨˪ˤˆ˭åâÈʽɒʸ˕ˈ

˫�{˦ʷ˫ ɦɢʵ�ǚƆ˘˚ʴɰɵɿ Ⱥâ̵̦̗̥̈˙h�˕ˆ˓˚ʴ̸̻hƄ½˘

ɰɵɿ ˯Ųűˈ˫fɔ�Ǐƀ˧ǆ;âƂ˗˖˙Ƭƺʽ¦�ˆˍʽÚȩ˙ˍ˥žů

§Ɔ˘N¨˔ʾ˗ʸʴ̸̼hƄ½˚̵̦̗̥̈˙ˣ˔ʷːˍʽȍƙ½˔�˙Ƭƺ�

˘J^ˆˍʴ˗˖˙ĴÇʽǀʺ˩ˬ˓ʸ˫ ɦɢɞɗɦɣʵ��ʴîʶʽİǰˆˍ ɰɵɿ Ⱥâ̈

̵̦̗̥˙ ɥ %˔˚ɒ�Ƨ½ĆȸÔ˦ ɰɵɿ ɒ/ʽȟÉˆˍˍ˥ʴȍƙ½˘ǟŔ

ɰɵɿ ɒ/˕˗˫h�˕˗˫Ƀ̵̦̗̥̈íJʽ¦�ˆˍ˙˚Ė˩ʼ˔ʷ˫ʵˆʼˆ̻

%˔˚� ɩɞɪ ˘Ɣˈ˨ʹ˘hƄ½˘ʻʸ˓˦ ɰɵɿ Ųűƫǈʽ¦�ˆʴ˗ʻʼˑÏ

éƆ˘˚|�˙̵̦̗̥̈ƫǈ˕_O˔ʾ˗ʼːˍʵĝ˘Ǚ}őʸ˂˕˘˚ʴˋ˙

Ɉ�˘˚ɳɽɼʃɥɻƫǈ˦Č�ˆ˓ʸˍʵ˂ˬ˩˙ïǪʼ˩ʴ˂˙ɳɽɼʃɥɻȺâ̦̈

̵̗̥˚ÏéƆ˘˚̵̦̗̥̈˔˚ʷ˫ʽʴɰɵɿŲűǉ˯ğˈ˫˗˖űŨ§Ɔ˘˚

Ƀ̵̦̗̥̈˞ƙǠˆˑˑʷ˫ƫǈ˔ʷ˫pǉâʽʷ˫ʵ˂˙˨ʹ˗žů§Ɔ˘̦̈

̵̗̥˕Ƀ̵̦̗̥̈˙	Ȱ�˙ž�ʽʷ˪ʺ˫˕ˈ˫�{˦ʷ˫ʽʴŭŪ˔˚ƏǪ

˚aJ˔˚˗ʿ�Ô˙ĝ˗˫İǰʽÞǩ˔ʷ˫ ɦɤʵ�Ē˔ʴƫǈ̰̠̯˔˚̦̗̈
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̵̥ʽǆ;âƂ˞ƙǠˈ˫țƛ˘ʻʸ˓ ɳɽɼʃɥɻ k˝ ɳɽɼʃɥɱ ʽȧǩ˗ÑW

˯Ĩˍˆ˓ʸ˫˂˕˯Ɣ�ˈ˫�{ʽʷ˫ʵɽʐʞʞʐʜʝʓʐʔʘɗ ˩˚̵̦̗̥̈ŴĦ�Ɏƫ

ǈĭ˔ʷ˫ʃɲʌʘɟɤ˯ųʸˍɗ ʔʙɗʠʔʠʚ̩̯̐˘ʻʸ˓ʴʃɲʌʘɟɤ˯ĂƜˆƈ�ȍƙ

˯"íˈ˫˕ǆ;âƂĲ˘J^Ș·ˈ˫˂˕˯Ɣˆʴ˄˩˘ˋ˙Ⱦ˘ǏƀƬƺ˘ʻ

ʸ˓ ɳɽɼʃɥɻ ˧ ɳɽɼʃɥɱ ˙Ƅŭʽ�Îˈ˫˂˕˯Ė˩ʼ˘ˆ˓ʸ˫ ɦɥʵɗ

ɗ

ɗ Ƀ̵̦̗̥̈˘ʻˀ˫ ɳɽɼʃɥɻ ˙Ƅŭɗ

ɗ îʶ˚ģƑƝ˔ǆ;âƂ��˙Ƭƺ�˔˦ʴ�Ȣ˙ſ%˘ ɳɽɼʃɥɻ ʽƄŭˆ

˓ʸ˫˂˕˯ǪIˆˍʵˢˉŒs�Ƨ½Ǐƀ˙ıííJO˘Ǫ˓ˣ˫˕̵̦̗̥̈

íJ˔˚ ɥɨɠɥəʴ¢ÏǏ˔˚ ɧɩɠɣəʴƯĿƂíJ˔˚ ɣɢɢ̶˔ ɳɽɼʃɥɻ ʽȺâ˔

ʷːˍʵũ˘ƯĿƂíJ˔˚ɒŬ˘Ⱥâ˔ʷ˪ʴb��ƯĿƂ˚ǖÆƆ˘ɃÁ˘

ƚ˗ˍ˥ģƑƝ˔˚ɣ%˙ˣ˙İǰ˔˚ʷ˫ʽʴˋ˙ɣ%˦ɳɽɼʃɥɻ˚Ⱥâ˔ʷ

ːˍʵ˂ˬˢ˔ʴƯĿƂ˔˙ ɳɽɼʃɥɻ ˙̲̙̋˼Ḛ̠̯̑˙ƄŭǮħ˘ˑʸ˓˚

�{ʽ˗ʼːˍʽ ɥɧʴɽʐʞʞʐʜʝʓʐʔʘ ˩˚ʴǆƉŴĦ˙̑̚ƯĿƂ˙�Ɏƫǈĭ˘ʻ

ʸ˓ʴɳɽɼʃɥɻ˙ʘʁɽɰʽɒƄŭˈ˫˂˕˯�{ˆ˓ʻ˪ʴîʶ˙ƮĨ˯ĉüˈ˫

˦˙˕ǀʺ˩ˬ˫ ɦɥʵɗ

ɗ ��˙İǰ˔´č%˔˚ʷ˫ʽáĘġSƧ½Ǐƀ˔˙ ɳɽɼʃɥɻ ˙Ƅŭ˯İǰ

ˆǙ}őʸƏǪ˯×ˍʵ�ǚƆ˘áĘġS˘Ƅſˈ˫Ƨ½Ǐƀ˚b��˙¢Ï

Ǐʷ˫ʸ˚fɔ�Ǐƀ˔ʷ˫˂˕ʽ�ʿʴ˂ˬ˩˚ ʞʣʛʐɗ ɸɗǇƫǈǏ˕Jɍ˄ˬʴɂ

�Äġ˘Ƅſˈ˫̵̦̗̥̈˧Ƀ̵̷̦̗̥̈ʞʣʛʐɗ ɸɸɗ ǇƫǈǏ̸˕˚Jˀ˓ǀʺ˩

ˬ˓ʸ˫ ɥʵʞʣʛʐɗ ɸɗ ǇƫǈǏ˚ƚ˗˂˕ʼ˩ʴˋ˙ƄűĴÇ˗˖˘ˑʸ˓˚ˢˎ�

ƓƆƏǪ˦´˗ʸʵ˂˙Ţ˘ȱˆ˓ ɵʟʜʟʖʌʡʌ ˩˚áĘġSǇƫǈǏƀ˙ƂóQ

ȡ�¥˙̨̯̍^Ūé˯Ǯħˆʴfɔ�Ǐƀ˚̵̦̗̥̈˧¢ÏǏ˘ľ˟˓ɒɉ
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È˘̨̯̍^˄ˬ˓ʸ˫˂˕˯�{ˆ˓ʸ˫ ɦɦʵîʶ˙��˙İǰ˔˚̷í�Ƅſʴ

eˏ ʞʣʛʐɗɸɸɗǇƫǈǏ˙̸Œs�fɔ�Ǐƀ˔˚ ɳɽɼʃɥɻ ˚=˓ȹâ˔ʷːˍʵ

¯ŤƆ˘ʴb��fɔ�Ǐƀ˙ſ%˔˚̾%=%˔ ɳɽɼʃɥɻ ˙Ƅŭ˯Ǹ˥ˍʵ

˂ˬ˩̾%˙ʹˏʴ̽%˚áĘġSƄſ%˔ʷːˍʵ�Ē˔fɔ�Ǐƀ˕˚Ż˗˪ʴ

¢ÏǏ˔˚áĘġSſ%˙b��¢ÏǏ˕ʴŒs�˙¢ÏǏíJ˔˙ȺâŬ˘

ȝʸ˚Ǫ˩ˬ˗ʼːˍʵ˂ˬ˩˙ƮĨ˚ ʞʣʛʐɗɸ ǇƫǈǏ˙fɔ�Ǐƀ˙ƄűĴÇ

˘ƂóQȡ�¥˙̨̯̍^ʽȧǩ˔ʷ˪ʴ˄˩˘ˋ˙țƛ˘ ɳɽɼʃɥɻ Ǟƅ˙Ƅŭ

ʽȱ�ˆ˓ʸ˫˂˕˯Ɣ�ˈ˫˦˙˕ǀʺ˩ˬ˫ʵɗ

ɗ

ɗ ɧʘʎ ˕ ɧʓʘʎ ˙:żƬƺ^§ƆǮħɗ

ɗ ɳɽɰ đǫ̨̯̍^˚ ɳɽɼʃɥ ̜˰̵̦̮˘˨˪ ɲʛɶ ̅̕˼̰˷̍̒˙̲̄̑̄ ɧ �

˙šƪ˘̨̯̍�˯�Yˆ˓ɧʘɲ˕ˈ˫˂˕˘˨ː˓ȉ˂˫ʵ�Ē˔ʴǋ̨̯̍^Ĵ

ı˘˨˪ ɧʘʎ ˚ ɧʓʘʎ ˯ƭ˓ ɧʑɲ ˧ ɧʎʌɲ ˞˕�ą˄ˬǋ̨̯̍^˄ˬ˫ĴÇʽĖ

˩ʼ˘˗ː˓ʾ˓ʸ˫ ɤɥɞɗɤɦɞɗɦɧʵ��˙©ɐ˔˚˿̧̗=!˙ ɳɽɰ ̨̯̍^̰̠̯˯

İǰˈ˫ˍ˥ ɧʘʎ ˙:żĩǛ˯ǠʸʴɃ̵̦̗̥̈˙Ƭƺ�˘ʻʸ˓˚ɒŬ˘

ɧʘʎ Ⱥâ˔ʷːˍʽʴb��̵̦̗̥̈˔˚ ʸɛȺâŬɭɣɢəɜɗƮĨ˕˗ːˍʵ˂ˬ

˩˙ƮĨ˚ɽʐʞʞʐʜʝʓʐʔʘ˩˙�{ɦɥ˕tĲ˙4v˔ʷːˍʵˢˍʴɧʘʎ˙ǋ̨̯̍^

˘˨˫	ȰŲŨ˔ʷ˫ɧʓʘʎ˙:żĩǛ˔˚Œs�˙̵̦̗̥̈íJ˔˚ɥɢə˙Ⱥ

âŬ˯ƔˆʴɃ̵̦̗̥̈˙Ƭƺ�˘ʻʸ˓˚ɒŬ˘Ⱥâ˔ʷːˍʵ̵̦̗̥̈˘

ʻʸ˓˚ ɫɢ̶��˙ſ%˔ ɧʓʘʎ ʽ˄˩˘ȥ^˄ˬˍ ɧʑɲɞɗɧʎʌɲ ʽƄŭˆ˓ʻ˪ʴ

ǋ̨̯̍^Ȥƪ˙ ʃɴʃ ̲̙̋˼Ȇ̜˰̵̦̮ʽĲʶ˗Ƭƺ�˙ǇƫǈǏƀʻ˨˝

ƫǈĭ˔Ƅŭˆ˓ʸ˫˂˕ʽ�{˄ˬ˓ʸ˫ ɦɥʵ˂ˬ˩˙�©ʼ˩̵̦̗̥̈ʴɃ̦̈
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̵̗̥˘ȱˮ˩ˉʴ̨̯̍^Ĵı˕ǋ̨̯̍^Ĵıʽƌ�Ɔ˘ȱ�ˆ˓ʸ˫˂˕ʽ

ă®˄ˬ˫ʵ��ʴɳɽɼʃɥɻ ˙Ƅŭ˕ ɧʘʎ ˙Ƅŭ˚�Ȣ˙ſ%˔�ǘˈ˫˦˙˙ʴ

Ė˩ʼ˗ȱȗâ˯ǪIˈ˂˕˚˔ʾˉʴǋ̨̯̍^Ĵı˙ÐɅ˦İǰˈ˫Þǩʽ

ʷ˫ʵˢˍʴ:żĩǛ˔˚ũ¨˙˿̧̗Ɉ�˙̨̯̍^Ūé˯Ə˫˂˕˚�Ɂ˔ʷ˪ʴ

˄˩˘J¥űŨ§ƆðŇ˔˙ƴƽƆǮħʽÞǩ˕ǀʺ˩ˬˍʵɗ

ɗ ɗ
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ɦɗ ƑƝ ɤ̴ǇƫǈǏƀƫǈĭ˘ʻˀ˫ ɳɽɼʃɥɻ ̲̙̋˼˙Ƅŭ˕ˋ˙Ĵǉ˘

ˑʸ˓˙İǰɗ

ɗ

ɗ ƑƝ̻˘ʻʸ˓ʴ:żĩǛ˔˙ ɳɽɼʃɥɻ ˙ƄŭʽǦč˙Ƭƺ�˔Ǹ˥˩ˬ˫˂˕

ʽĖ˩ʼ˕˗ːˍʵƑƝ ɤ ˔˚ǇƫǈǏƀŴĦƫǈĭ˘ʻˀ˫ ɳɽɼʃɥɻ ̲̙̋˼˙

Ƅŭ˯İǰˆʴˋ˙Ƅŭʽƫǈĭ˙ÏȆ˘�ʺ˫ÐɅ˯Ė˩ʼ˘ˈ˫˂˕˯ƊƆ˕ˆ

ˍʵǇƫǈǏƀƫǈĭ˘ʻˀ˫ ɳɽɼʃɥɻ ̲̙̋˼Ƅŭ˚˴˵̲̝̱̆̋̎̑˘˨˪Ǯħ

ˆˍʵˢˍʴɳɽɼʃɥɻ ̲̙̋˼Ƅŭʽƫǈ˙J^̵̆̏̋̆˧ƂóQȡ�¥˙Ƅŭʴ

ƫǈ˙ű¦˘�ʺ˫ÐɅ˘ˑʸ˓˚ʴʁɽɰʔ Ň˘˨˫ ɳɽɼʃɥɻ ƄŭóQƫǈ˯ųʸ

˓¨ȩ ɿɲʁ ˘˨˫ȡ�¥˙ƄŭǮħ˧ʴ�ļʴŎŞ̴ȚȈǉ˙İǰ˯Ǡːˍʵɗ

ɗ

ɦɟɣɗ ¯ȁ˕ĒŇɗ

ɗ ƫǈ�Ɏɗ

ɗ Ƨ½ŴĦ̑̚ǆ;âƂƫǈĭ˚ɽɴɲɪƫǈʴɽɴɲɣɦƫǈʴɽʃɤƫǈ̷ůƑ˨˪ȇ≮

ʻ˨˝ ɽɲɲɸʃ ƫǈɛɰʘʐʜʔʎʌʙɗʃʣʛʐɗɲʟʗʞʟʜʐɗɲʚʗʗʐʎʞʔʚʙʊɰʃɲɲʋ˨˪ȇ<ɜʴǆƉŴĦ̚

̑ƯĿƂƫǈĭ˚ ɹɴɶɟɥ ƫǈ̷ɰʃɲɲ ˨˪ȇ≮ʴf½ŴĦ¢ÏǏƫǈĭ˚ɷʝɗɥɪɠʃ

ƫǈ̷ɰʃɲɲ˨˪ȇ≮˯ųʸˍʵɽɴɲɪƫǈʴɽɴɲɣɦƫǈʴɽɲɲɸʃƫǈ˚ʁɿɼɸɗɣɨɦɢʴ

ɽʃɤ ƫǈ˚ ɳʟʗʍʐʎʎʚʬʝɗ ʘʚʏʔʑʔʐʏɗ ɴʌʒʗʐʬʝɗ ʘʐʏʔʟʘɛɳɼɴɼɜʴɗ ɹɴɶɟɥ ƫǈ˚ ɴʌʒʗʐɚʝɗ

ɼʔʙʔʘʟʘɗɴʝʝʐʙʞʔʌʗɗɼʐʏʔʟʘʴɷʝɗɥɪɠʃ ƫǈ˚ ɳɼɴɼ��˯ųʸʴˋˬˌˬ˙��˘

˚ ɣɢ̶ɗ ʑʐʞʌʗɗʍʚʠʔʙʐɗʝʐʜʟʘɗ ˯Yʺʴɥɩʭʴ̶̿ɲɾɤ Ű��˙˳̲˺̵̫̠̋˔�Ɏˆ

ˍʵɗ

ɗ
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ɗ ˴˵̲̝̱̆̋̎̑ɗ

ɗ �Ɏƫǈ˯ŁFˆˍ ʜʌʏʔʚɟʔʘʘʟʙʚʛʜʐʎʔʛʔʞʌʞʔʚʙɗʌʝʝʌʣɗʍʟʑʑʐʜ̷ʁɸɿɰ ̘̜̎˰̵̸ɗ

ɛɣɠɧʧɣɢʲɤʪʘʚʗɡɻɗʃʜʔʝɟɷɲʗʊʛɷʪɩɠɧʋɞɗɢɠɣəɗʝʚʏʔʟʘɗʏʚʏʐʎʣʗɗʝʟʗʑʌʞʐɞɗɤʧɣɢʲɥʪʘʚʗɡɻɗɽʌɲʗɞɗ

ɤʧɣɢʲɤʪʘʚʗɡɻɗʐʞʓʣʗʐʙʐʏʔʌʘʔʙʐɗʞʐʞʜʌʌʎʐʞʔʎɗʌʎʔʏɞɗɣəɗʊʠɡʠʋɗʃʜʔʞʚʙʇɟɣɢɢɗʌʙʏɗɣəɗʊʡɡʠʋɗ

ʝʚʏʔʟʘɗʏʐʚʢʣʎʓʚʗʌʞʐɜɗ ˯Yʺ˓ŜǮˆ ɣɤɢɢɢ�˔ɤɢJȰȞÝˆʴ�mˆˍ�Ŕ˘̲̂

̞̯̘̜̎˰̵˯YʺɧJỌ̇̄˳̯ˆˍ˦˙˯̲̞̯̂˕ˆˍʵɣɢ̶̤̮˱˼̮̯˱̦̒˿

̯˯ųʸ˓ ʂɳʂɟɿɰɶɴ ˯Ǡʸʴ̲̙̋˼Ȇ˯Jɀˆˍʵ˿̯�˙̲̙̋˼Ȇ˯

ɷʣʍʚʙʏɟɿɗɿʅɳɵ ̷̨̲̝̰̲ɶɴɗ̟̯̆˾˱̪̙̲̅Ɩ̸˘̦̭̈̒˳ÊȍE˯Ǡːˍʵ

̝̱̎˺̲˽Ŝŏ ɤəɗɛʡɡʠɜɗɴɲɻɗɿʜʔʘʐɗɱʗʚʎʖʔʙʒɗʁʐʌʒʐʙʞɗɛɶɴ ̟̯̆˾˱̪̙̲̅ɜ˯x

ˤ ʃʜʔʝɟʍʟʑʑʐʜʐʏɗʝʌʗʔʙʐɗʃʡʐʐʙɤɢɛʃɱʂɟʃɜ˘̨̲̝̰̲˯«Ř˘˓ ɥɢ JȰŎȔˆ̝̱̎

˺̲˽˯ǠːˍÔʴ̝̱̎˺̲˽Ŝŏ˔ ɣɡɣɢɢɢ -˘ÀȦˆˍ ɳɽɼʃɥɻ �Ķô!̷:

żĩǛ˕tˇô!˯$ų̸˕̾ʭ˘˓�Ělß˄ˊˍʵƲʸ˓̡̯˷˺̵̄̌̉ĳǾ

ô˴̂˻�Ķô!˕«Ř˘˓̻ęȰlß˄ˊʴʎʓʐʘʔʗʟʘʔʙʐʝʎʐʙʎʐ Ƕǝɛɴɲɻɗɿʜʔʘʐɗ

ʆʐʝʞʐʜʙɗʍʗʚʞʞʔʙʒɗɳʐʞʐʎʞʔʚʙɗʁʐʌʒʐʙʞɜ˯ųʸ˓˳̵̨̅˱̭̓˳̵̃ɻɰʂɦɢɢɢɗɛɵʟʕʔʑʔʗʘɜ

˘˓^§Ƅ9˯İIˆˍʵɳɽɼʃɥɻ˚J¥ȩɦɥʖɳ˔ʷ˪ʴți˙�{˔ɽɴɲɪƫǈ

˔˙ƄŭʽĖ˩ʼ˘˗ː˓ʸˍ˂˕ʼ˩ ɥɧʴɽɴɲɪƫǈ˯̤̅̏˲̵̝̲̱̯̀̑˕ˆʴ̋

̲̙˼Ƅŭ˯İǰˆˍʵɗ

ɗ

ɗ ʁɽɰ ÂŖɛʁɽɰʔɜ˘˨˫ȡ�¥ƄŭóQɗ

ɗ ɽɴɲɪ ƫǈɗ ɛɣʢɣɢɧɗʎʐʗʗʝɡʡʐʗʗɡɤɢɢɢʦʗɜ˯ɗ ɨɗʡʐʗʗ ̵̞̰̑˘Jŉˆʴ�Ě�Ɏˆˍ˙ˏ

ɳɽɼʃɥɻɟʝʔʁɽɰɛʂʞʐʌʗʞʓɗʁɽɰʔʮɗʃʓʐʜʘʚɗɵʔʝʓʐʜɗʂʎʔʐʙʞʔʑʔʎɜʻ˨˝̖˹̏˲̵̝̲̱̀̑

̯˔ʷ˫ɗ ʝʎʜʌʘʍʗʐɟʝʔʁɽɰɛʂʞʐʌʗʞʓɗ ʁɽɰʔʮɗ ʃʓʐʜʘʚɗ ɵʔʝʓʐʜɗ ʂʎʔʐʙʞʔʑʔʎɜ˯²<Ƕǝ
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ɻʔʛʚʑʐʎʞʌʘʔʙʐɗʁɽɰʔɼɰʇ̷ʃʓʐʜʘʚɗɵʔʝʓʐʜɗʂʎʔʐʙʞʔʑʔʎ̸˯ųʸ˓ǥ�̵̞̱̯̑̀˘Öʸ

̭̲̜̑̆˵˼̬̲̄˯ʻ˂˗ːˍʵɗ

ɗ ɦɪ ęȰÔ˘ƫǈ˯�mˆʴƫǈŜǮ̘̜̎˰̵̷ʁɸɿɰ ̘̜̎˰̵̸˯ųʸ˓̲̙̋˼

˯�mˆʴ˴˵̲̝̱̆̋̎̑Ň˘˨˫ ɳɽɼʃɥɻ ̲̙̋˼ƄŭóQZĨ˙ƒǸ˯Ǡːˍʵ

Bĳś̲̙̋˼Ȇ˕ ˆ˓ʩ ɟʌʎʞʔʙ ˙Ƅŭ˦İǰˆ ʴ ɸʘʌʒʐɹ ̊ ̜ ̑ ˴ ˵˱ɗ

ɛʓʞʞʛɬɡɡʜʝʍɠʔʙʑʚɠʙʔʓɠʒʚʠɡʔʕɡɜɗ ˯ųʸ˓ʴƄŭȩ˙č/^˯Ǡːˍʵɗ

ɗ

ɗ ¨ȩ ɿɲʁɗ

ɗ ʝʔʁɽɰ ̭̲̜̑̆˵˼̬̲̄ʼ˩ ɦɪ ęȰÔ˘ ʁɽɰøIǶǝ̷ʃʜʔʤʚʗɞɗ ɸʙʠʔʞʜʚʒʐʙ Ɩ̸˯

ųʸ˓ʴƫǈʼ˩ ʁɽɰ ˯øIˆˍʵ˂˙ ʁɽɰ ˨˪ ɷʔʒʓɟɲʌʛʌʎʔʞʣɗ ʎɳɽɰɗ ʁʐʠʐʜʝʐɗ

ʃʜʌʙʝʎʜʔʛʞʔʚʙɗ ɺʔʞɗ ɛɰʛʛʗʔʐʏɗ ɱʔʚʝʣʝʞʐʘʝ Ɩɜ˯ųʸ˓̵̞̱̯̑̀˘ÖʸȓȍElß˯

Ǡʸʴʎɳɽɰ ˯ǻǥˆˍʵ¨ȩ ɿɲʁ ˚ ʎɳɽɰ ˘rȡ�¥İI̞̭˳̵̥˕ ɵʌʝʞɗ

ʂʈɱʁʥɗ ɶʜʐʐʙɗ ɼʌʝʞʐʜɗ ɼʔʢɗ ɛɰʛʛʗʔʐʏɗ ɱʔʚʝʣʝʞʐʘʝ Ɩɜɗ ˯œYˆʴɰʛʛʗʔʐʏɗ ɱʔʚʝʣʝʞʐʘʝɗ

ɩɧɢɢɗɵʌʝʞɗʁʐʌʗɟʃʔʘʐɗɿɲʁɗʝʣʝʞʐʘɗ ˯ųʸ˓ʴɿɲʁ lß˯Ǡːˍ̷ĳś̵̞̱̯̑̀˚

ɷʚʗʏʔʙʒɗʂʞʌʒʐɗɫɧʭ̴ɥɢ Ƙʴɲʣʎʗʔʙʒɗʂʞʌʒʐ ˚ ɫɧʭ̴ɥ Ƙʴɨɢʭ̴ɥɢ Ƙ˯ ɦɢ ̂˳˼̸̯ʵ

Ƅŭȩ˚ľȎ ɲʞ Ň˘˓ľȎˆˍʵİI̞̭˳̵̥˚ ɿʜʔʘʐʜɿʗʟʝɥ ˯ųʸ˓ǲǯˆˍ

ɛǣɫɜʵJ^̵̥˸̵˕ˆ˓ʂɾʇɤʴɽɰɽɾɶʴɰɵɿ˯ʴƧ½Ǐƀ˘ʻʸ˓̨̯̍^ʽǸ

˥ ˩ˬ ˫ ˕�{ ˄ˬ˓ʸ ˫ƂóQȡ�¥ ˕ ˆ ˓ ɾɨɟʘʐʞʓʣʗʒʟʌʙʔʙʐɗ ɳɽɰɗ

ʘʐʞʓʣʗʞʜʌʙʝʑʐʜʌʝʐɗ ɛɼɶɼʃɜȡ�¥ʴʁʌʝɟʌʝʝʚʎʔʌʞʔʚʙɗ ʏʚʘʌʔʙɗ ʑʌʘʔʗʣɗ ɣɗ ʔʝʚʑʚʜʘɗ ɰɗ

ɛʁɰʂʂɵɣɰɜȡ�¥ʴʌʏʐʙʚʘʌʞʚʟʝɗ ʛʚʗʣʛʚʝʔʝɗ ʎʚʗʔɗ ̷ɰɿɲ̸ɗȡ�¥ʴʓʣʛʐʜʘʐʞʓʣʗʌʞʐʏɗ ʔʙɗ

ʎʌʙʎʐʜɗɣɗɛɷɸɲɣɜɗȡ�¥ʴʍʜʐʌʝʞɗʎʌʙʎʐʜɗɣɞɗʐʌʜʗʣɗʚʙʝʐʞɗɛɱʁɲɰɣɜɗȡ�¥ ɤɪɞɗɦɨ˙Ƅŭ˘

ˑʸ˓Ǯħˆˍʵɗ
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ɗ ƫǈ�ļ˱̎̈˳ɗ

ɗ ɫɨ ˴˵̵̯̞̰̑˘ ɽɴɲɪ ƫǈ˯ ɤɢɢɢɗ ʎʐʗʗʝɡʡʐʗʗ ˙ŠÈ˘˗˫˨ʹǯčˆʴɣɢɢʦʗ ˉ

ˑĈƜˆ ɤɦ ęȰ�ɎÔ˘SȒ˙ ʁɽɰʔ Ň˘˨˪ ɳɽɼʃɥɻ ˙ƄŭóQ˯Ǡːˍʵɦɪ

ęȰÔʴɩɤ ęȰÔ˘ˋˬˌˬ˙˴˵̯˘ ɣɢʦʗ ˉˑ ɲʐʗʗɗɲʚʟʙʞʔʙʒɗɺʔʞɟɪ̷ɳʚʕʔʙʏʚ Ɩ̸

˯œYˆ ɥ ęȰ˳̲˺̵̫̠̋B˔zǛlß˯Ǡʸʴ̥˳˼̵̵̵̱̞̰̮̑̌˯ųʸʴ

ɦɧɢɗʙʘ ˙y9È˯ř¨ˆˍʵrƾ ɫ ˴˵̯ˉˑř¨ˆʴĞ /˕Ğ³/˯ȸ�ˆˍ ɩ

˴˵̯˙Ã�/˕ĳś1¿˯ƣIˆľȎˆˍʵɗ

ɗ

ɗ X3ńƃ˱̎̈˳ɗ

ɗ ɤɦ ˴˵̵̯̞̰̑˘ ɽɴɲɪ ƫǈ˯ćʾʴɪɢ̶̲̜̯̀˶̲̑˔ ʝʔʁɽɰ ˯̭̲̜̑̆˵˼

̬̲̄ˆʴɦɪ ęȰÔʴɣɢɢ̶̲̜̯̀˶̲̑˘˗ːˍęŢ˔ ɤɢɢʦʗ ̞̍̎˙8˔̆˼̭̎

̍ˆʴɿɱʂ˔ŊŌˆʴōȚƫǈ˯ȸiˆʴƭęƆ˘ȰȽ˘ƫǈʽȚȈˈ˫Ūé˯ǭ®

ˆʴɲʚʙʞʜʚʗ ˕ƄŭóQƫǈ˔ľȎˈ˫˱̎̈˳˯Ǡːˍʵɗ

ɗ

ɗ ̥̮̑˿̯ŎŞ˱̎̈˳ɗ

ɗ ɱɳɗɱʔʚɗɲʚʌʞɗɼʌʞʜʔʒʐʗɗʔʙʠʌʝʔʚʙɗʎʓʌʘʍʐʜɗ ̷ɤɦ ˴˵̸̷̯Ĕģ ɱɳƖ̸˯$ųˆʴ̞̱̑̀

̵̯ȕ˪Ǡːˍʵ˳̵̲̂̑k˝̲̙̀̔˷̵̲̞̰̑˙˴˵̯˘ţǟŔ˙ ʁɿɼɸɗ ɣɨɦɢ

��˯œYˆ ɤ ęȰŀ~ˆˍÔʴ̲̙̀̔˷̵̲̞̰̑˙˴˵̯˘ ɣɢ̶˙ǟŔ<˪˙

��˯ ɧɢɢʦʗ ˉˑYʺʴ˳̵̲̂̑˯̈̎̑ˆˍÔʴƫǈ˯ ɧɢɢʦʗ ˙ţǟŔ��˘ìş

ˆ˳̵̲̂̑˘YʺˍʵɤɤęȰÔ˘˳̵̲̂̑˯n˪IˆʴB2˙ɃŎŞƫǈ˯Ƶį˔

ȸiˆˍÔʴɳʔʑʑɟʀʟʔʎʖ ĩǛŏ˯ųʸ˓ŎŞƫǈ˯ĩǛˆʴɌÚȬ˘˓ ɣɢɢ -˔ǭ

®ˆʴ̻˴˵̯ʷˍ˪�ç˙̽Ƣï˙ŎŞƫǈč˯ř¨ˆˍʵɗ
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ɦɟɤɗ ƮĨɗ

̷̸̻̀Ɯɍ˙ǇƫǈǏƀƫǈĭ˘ʻˀ˫ ɳɽɼʃɥɻ ̲̙̋˼˙ƄŭǮħɗ

ɗ ˴˵̲̝̱̆̋̎̑˘˨˫̲̙̋˼ƄŭǮħ˘ʻʸ˓ʴƧ½ŴĦǆ;âƂƫǈĭ˔ʷ

˫ɽɴɲɪƫǈʴɽɴɲɣɦƫǈʴǆƉŴĦƯĿƂɹɴɶʲɥƫǈ˔˚ƄŭʽǸ˥˩ˬˍʽʴ

ǆ;âƂƫǈĭ˙ɽʃɤƫǈ˕ɽɲɲɸʃƫǈʴ¢ÏǏƫǈĭ˙ɷʝɗɥɪɠʃƫǈ˔˚Ƅŭ

ʽǸ˥˩ˬ˗ʼːˍɛ� ɣɨɜʵɗ

ɗ

̷̸̼ɳɽɼʃɥɻ ˙ƄŭóQʽJ^̵̆̏̋̆˘�ʺ˫ÐɅɗ

ɗ Ƭƺ�˘˨˪ ɳɽɼʃɥɻ ˙ƄŭʽŻ˗˫˂˕ʽĖ˩ʼ˘˗ːˍʵ̵̦̗̥̈ʴǆ;âƂ

˚�J^ǉ˯üˏʴ�Ē˔¢ÏǏ˚ɒJ^˔ʷ˪ʴƬƺ�˘˨˪J^̵̆̏̋̆ʽŻ

˗˫˂˕ʽˮʼː˓ʸ˫ʽʴɳɽɼʃɥɻ ʽJ^˘ȱ�ˆ˓ʸ˫ʼ˖ʹʼİǰˈ˫ˍ˥˘ʴ

ʁɽɰʔŇ˯ųʸ˓ʴɳɽɼʃɥɻ˯óQˆˍɽɴɲɪƫǈ˯"íˆˍʵˋˆ˓ʴƬƺ�˙ũğ

˙J¥̵̥˸̵˙ȡ�¥Ƅŭ˯Ǯħˆʴɳɽɼʃɥɻ ˙ƄŭóQʽJ^̵̆̏̋̆˘�

ʺ˫ÐɅ˯İǰˆˍʵɗ

ɗ ɽɴɲɪ ƫǈ˘ʻʸ˓ʴɳɽɼʃɥɻ ˚ ʁɽɰʔ ˘˨ː˓̲̙̋˼̰̠̯˔ ɩɥɠɪ̶˙Ƅŭó

QZĨʽ×˩ˬˍɛ� ɣɩɜʵ̵̦̗̥̈ʴǆ;âƂ˘ɒƄŭˈ˫�J^ǉ̵̥˸̵˔ʷ

˫ ɽɰɽɾɶʴǆ;âƂ˘ũŻƆ˘ɒƄŭˈ˫ ʂɾʇɤʴɃ̵̵̦̗̥̥̈˸̵˔ʷ˫

ɰɵɿ ˙ ʘʁɽɰ Ƅṵ̠̯̆˯ ɳɽɼʃɥɻ ƄŭóQ ɽɴɲɪ ƫǈ˕̵̲̱̯̀̑˕˯¨ȩ

ɿɲʁ Ň˘˓ľȎˆˍʽʴƄŭȩ˙¿˯Ǹ˥˗ʼːˍ̷� ɣɪ̸ʵˢˍʴƧ½Ǐƀ˘ʻʸ

˓̨̯̍^ʽ�{˄ˬ˓ʸ˫Ƃȱȗȡ�¥˘ˑʸ˓˦tĲ˘İǰ˯Ǡːˍʵɷɸɲɣʴ

ʁɰʂʂɵɣɰʴʂɲɶɱɥɰɣ ˚ ɽɴɲɪ ƫǈ˘ʻʸ˓Ƅŭʽ /˔ʷ˪Ǯħ˔ʾ˗ʼːˍʵ

ɰɿɲʴɱʁɲɰɣʴɼɶɼʃ ˚ ɳɽɼʃɥɻ ˙ƄŭóQ˘˨˫ğç˗Ƅŭȩ˙�^˚Ǹ˥˗
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ʼːˍ̷� ɣɫ̸ʵɗ

ɗ

ɛɥɜɗɳɽɼʃɥɻ ˙ƄŭóQʽ ɽɴɲɪ ƫǈ˙ÏȆ˘�ʺ˫ÐɅɗ

ɗ ɳɽɼʃɥɻ ˯ɒƄŭˈ˫ǆ;âƂ˯˚ˇ˥˕ˈ˫Ƀ̵̦̗̥̈˚ʴ̵̦̗̥̈˕ľȎˆ

˓�ļǉʽɒʸʵˢˍʴɳɽɼʃɥɻ Ⱥâ˔ʷːˍ̵̦̗̥̈ ɨ %˚ʸˉˬ˦ȍƙ%˔ʷ

˪ʴžġ ɸſ%˔˚ˈ˟˓ȹâ˔ʷːˍʵˋ˂˔ʴɳɽɼʃɥɻ˙Ƅŭ˚�ļ˧ȚȈŎŞ

˯)Șˈ˫˕ʸʹ�Ǻ˯ƞ˓ʴɳɽɼʃɥɻ ˙ƄŭóQ˯Ǡʸƫǈ˙ÏȆ˞˙ÐɅ˯İ

ǰˆˍʵɗ

̸̻ƫǈ�ļ˱̎̈˳ɗ

ɗ ɽɴɲɪ ƫǈ˘ ʝʎʜʌʘʍʗʐɗʝʔʁɽɰ ˕ ɳɽɼʃɥɻɗʝʔʁɽɰ ˯̭̲̜̑̆˵˼̬̲̄ˆʴɦɪ ęȰʴ

ɩɤ ęȰ˘y9Ň˘˓ƫǈ�ļǉ˯ľȎˆˍ̷� ɤɢɰ̸ʵɳɽɼʃɥɻ ƄŭóQƫǈ˙�

ļǉ˙ �˚Ǹ˥˩ˬ˗ʼːˍʵɗ

ɤ̸X3ńƃ˱̎̈˳ɗ

ɗ ɳɽɼʃɥɻƄŭǇƫǈǏƀĭ̷ɽɴɲɪʴɽɴɲɣɦʴɹɴɶɟɥ̸˚ʸˉˬ˦ĂƎƫǈ˔ʷ˫ʽʴ

ɃÁ˘Uʽˬ˧ˈʿʴUʽ˄ˉ˘ŊŌˈ˫˂˕ʽɁˆʸ˂˕˧ʴ̆˼̭̎̍ˆˍ�Ÿʼ˩

ƫǈʽ̵̄̑Ū˘ÿ˪�ʽː˓ˆˢʹˍ˥ʴģĒŇ˔˚ĸƒ˘ƭęƆ˗ǵ'˯ʻ˂˗ʹ

˂˕ʽ�Ɂ˔ʷ˪ʴģĒŇ˔˙İǰ˚	ķˆˍʵɗ

ɥ̸̥̮̑˿̯ŎŞ˱̎̈˳ɗ

ɗ ɳɽɼʃɥɻ ƄŭóQĭ˯ųʸ˫S˘ʴɳɽɼʃɥɻ ɒƄŭĭ ɽɴɲɪ ƫǈ˕ ɳɽɼʃɥɻ  

Ƅŭĭ˔ʷ˫ ɽɲɲɸʃ ƫǈ˘ˑʸ˓ŎŞ˱̎̈˳˯Ǡːˍʵˢˉʴ̵̞̱̯̑̀˘Ņː

˓ ɣ˴˵̯ʷˍ˪ ɤɠɧ̈́ɣɢɦ,˯ ɣ˴˵̯˘ĈƜˆʴɤɤęȰÔ˘ŎŞƫǈ˯ǯřˆˍʽ̻

ƾʷˍ˪̽˴˵̯˙̷̻˴˵̯ʷˍ˪�ç˙ ɥ Ƣï˙ǬȨ̸˙Ã�ʽ ɽɴɲɪ ƫǈ ɩ ,ʴ
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ɽɲɲɸʃƫǈ˚ ɧ,˕ɃÁ˘´č˔ʷːˍɛ� ɤɢɱɜʵɳɽɼʃɥɻƄŭóQɽɴɲɪƫǈ˔

ŎŞǉʽóQ˄ˬ˫˂˕˯�Ǻ˕ˆ˓ʸˍˍ˥ʴĢHƼ˙ ɽɴɲɪ ƫǈ˙ŎŞâʽţʸ

˂˕˧ʴ˴˵̯B˔˙ƫǈŎŞʽ���˔ʷ˪ʴƫǈč˙˸˴̲̑˘˨˫ǵ'˚ªǭâ

˘ĵˀ˫˕ǀʺ˩ˬˍˍ˥ʴƄŭóQĭ˯ųʸ˓ģĒŇ˔˙ŎŞǉ˙İǰˈ˫˂˕˚

Đàˆˍʵɗ
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ɦɟɥɗ ǀ®ɗ

ɗ ǇƫǈǏƀƫǈĭ˙ ɳɽɼʃɥɻ ̲̙̋˼˙Ƅŭİǰ˔˚ǆ;âƂƫǈĭ˔˚

ɽɴɲɪ ƫǈʴɽɴɲɣɦ ƫǈ˔ɒƄŭˆʴƯĿƂƫǈĭ ɹɴɶɟɥ ƫǈ˔˦ɒƄŭˆ˓ʸˍʵ

ǇƫǈǏƀƫǈĭ˙ ɳɽɼʃ ˙ ʘʁɽɰ Ƅŭ˯Ǯħˆʴɳɽɼʃɥɻ ˚ǆ;âƂƫǈĭ

ɹɴɶɟɥ ƫǈɞɗɹɰʁƫǈ˔ɒƄŭˆ˓ʸ˫˂˕ʽți˘�{˄ˬ˓ʸ˫ ɦɥʵ˂ˬ˩˙�{

˧ʴ˴˵̲̝̱̆̋̎̑˙ƮĨ˚ʴƑƝ ɣ ˙:żĩǛ˙İǰ˘ʻʸ˓ʴƯĿƂ˔˦

ɳɽɼʃɥɻ ʽɒƄŭˆ˓ʸˍ˂˕˯ĉüˈ˫ƮĨ˕ǀʺ˩ˬ˫ʵɗ

ɗ ɽɴɲɪƫǈ˙ɳɽɼʃɥɻ˙ʁɽɰʔ˘˨˫�ęƆ˗ƄŭóQƫǈ˔˚̵̲̱̯̀̑ƫǈ

˕ľȎˆ˓�J^ǉ˯Ɣˈʂɾʇɤʴɽɰɽɾɶ˙Ƅŭȩ˙�^˯Ǹ˥˗ʼːˍʵɴʂƫǈ

˔˦ɳɽɼʃɥɻ˯ ʝʓʁɽɰ˔ƄŭóQˆ˓˦ɽɰɽɾɶʴɾɲʃɥɡɦʴʂɾʇɤ˙Ƅŭ�^ʽţ

ʸ˕˄ˬ˓ʻ˪ ɦɩʴ��ʽ ʝʔʁɽɰ ˯ųʸˍƐġȰ˙ ɳɽɼʃɥɻ ƄŭóQ˙ˣ˔ʷːˍ

ˍ˥ʴ�J^ǉ˞˙ÐɅ˚˗ʸ˦˙˕ǀʺ˩ˬˍʵˢˍʴƧ½Ǐƀ˘ʻʸ˓̨̯̍^

ʽǸ˥˩ˬ˫Ƃȱȗȡ�¥˕ˆ˓ ɼɶɼʃ ȡ�¥ʴʁɰʂʂɵɣɰʴɰɿɲ ȡ�¥ʴɷɸɲɣ ȡ

�¥ʴɱʁɲɰɣȡ�¥˗˖ʽ�{˄ˬ˓ʸ˫ʽʴƧ½Ǐƀ˔˚�˙åâǏƀ˘ľȎˈ

˫˕̨̯̍^˄ˬ˓ʸ˫ɉÈ˚ ʿʴ�{˘˨˪ƮĨ˦Ĳʶ˔ʷ˫ ɤɪɞɗ ɤɫɞɗ ɦɨɞɗ ɦɪɞɗ ɦɫʵ��˙

©ɐ˚ʁɽɰʔ ˔˙ɳɽɼʃɥɻƄŭóQ˯Ǡːˍʽʴ˂ˬ˩˙.Ǥȡ�¥˙Ƅŭ�^˚

Ǹ˥˗ʼːˍʵɗ

ɗ ɳɽɼʃɥ ̜˰̵̦̮˚đǫ̨̯̍^˯ùʹJ¥˔ʷ˪ʴ�Ē˔ǋ̨̯̍^˯ȉ˂ˈĴı

˚Ĳʶ˗ƭȋʽĄ�˄ˬ˓ʸ˫ʽʴ
˘ǉ[Ɔ˗ǋ̨̯̍^Ĵı˕ʴo[Ɔ˗ǋ̨̍

̯^Ĵıʽ¦�ˈ˫˂˕ʽƏ˩ˬ˓ʸ˫ ɧɢʵǉ[Ɔƭȋ˕ˆ˓ʴ��ȸi+Ùƭȋ˯

�ˈ˫ ɧʘʎ ˯ȥ^ˆ˓ ɧʓʘʎ ˘�ąˈ˫Ĵǉ˯˦ˑ ʃɴʃ ̲̙̋˼Ȇ̜˰̵̦̮˧ ɧʘʎ

˯̦̲̍˘�ąˈ˫ ʌʎʞʔʠʌʞʔʚʙɟʔʙʏʟʎʐʏɗʏʐʌʘʔʙʌʝʐɛɰɸɳɜkɗ�ɗ ʌʛʚʗʔʛʚʛʜʚʞʐʔʙɗɱɗʘʁɽɰɗ
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ʐʏʔʞʔʙʒɗʐʙʤʣʘʐɗʎʌʞʌʗʣʞʔʎɗʛʚʗʣʛʐʛʞʔʏʐʝɛɰɿɾɱɴɲɜ˙ȱ�ʽ�{˄ˬ˓ʸ˫ɦɧʵo[Ɔ˗

ɳɽɰ ǋ̨̯̍^Ĵı˘˚ʴɳɽɰ Ǧǥ˘&¦ˈ˫ƭȋ˔ ɳɽɰ ̨̯̍^Ƴü˯ùʹ

ɳɽɼʃɣ ʽóQ˄ˬʴĶƟ˘̨̯̍^˙ �˯Ëʾȉ˂ˈ˂˕ʽƏ˩ˬ˓ʸ˫ʵ��˚

ɳɽɼʃɥɻ˙ʁɽɰʔŇ˘˨˫ƄŭóQ˔ʷ˪ʴ̨̯̍^˙�^˚ƒǸˆ˓ʸ˗ʸʽʴ˂ˬ

˩˙ǋ̨̯̍^˙ĴÇ˯ǀëˈ˫˕ʴ��˙©ɐ˙˨ʹ˗ ɳɽɼʃɥ ̜˰̵̦̮˙Ǥ�¥

˔ʷ˫ ɳɽɼʃɥɻ ˙�ęƆ˗óQ˙ˣ˔ʴɳɽɰ ̨̯̍^ŪéʽƐġȰ˔̌˳̦̓̎˼

˗ǋ̨̯̍^˯ȉ˂ˈ˂˕˚ǀʺ˘ʿʸʵˋ˙ˍ˥ʴɳɽɼʃɥɻ ˙Ĵǉ˙óQ˘˨˫ȡ

�¥Ƅŭ˞˙ÐɅ˯İǴˈ˫˘˚ãÁƆ˗óQ̩̯̐˯ųʸ˫Þǩʽʷ˫˕ǀʺ˩

ˬ˫ʵɗ

ɗ �Ē˔ɷʐʗʌƫǈ˘ɳɽɼʃɥɻ˯țVƄŭ˄ˊȮġƆ˘Ʊ�ˈ˫˕ʴĶƟ˘ʂɾʇɤ˯

ƄŭˆʴÏȆʽ�^ˈ˫˂˕˧ ɧɣʴ̵̦̗̥̈Ĳƫǈɗ ʃɟɲʌʘɤ ƫǈ˯̥˴̆˘ĂƜˈ
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ɛɰɜɰɵɿɞɗÍú ɗ ɛɱɜɳɽɼʃɥɻɞɗÍú ɗ ɛɲɜɰɵɿɞɗÎú ɗ ɛɳɜɳɽɼʃɥɻɗÎú ʵɗ

ȗƲKŦ˔ĩǛʵ¶ïƆ˘ ɰɵɿ Ⱥâƫǈ˕ ɳɽɼʃɥɻ Ⱥâƫǈʽ¦�ˈ˫ʵɗ

C 

D 

A B 
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�ɗ ɫɗ Ƀ̵̦̗̥̈˙̵̦̗̥̈íJ˙:żĩǛ%ɗ

(A)HE (B)DNMT3L (C)c-kit (D)CD30 
ƫǈĮʽÍ�ÎĩǛ˄ˬ˫ǏƀƫǈʽČ�ˆ˓ʸ˫ʽʴɲɳɥɢ ˚ȹâʵɗ

 D 

A 

C 

B 
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�ɗ ɣɢɗ áĘġSƄſ˙b��fɔ�Ǐƀ˙:żĩǛ%ɗ

(A)HE (B)DNMT3L (C)AFP (D)CD30 (E)SOX2 
ɰɵɿ ĩǛ˔˚ÎȺâ˯Ɣˈʵɳɽɼʃɥɻ ˔˦ÅƦ˘Ǐƀƫǈ˙ĮʽĩǛ˄ˬ˫ʵ

ɲɳɥɢʴʂɾʇɤ ˚ȹâ˔ʷ˫  

E 

D 

A B 

C 
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�ɗ ɣɣɗ ƯĿƂ̷Œs�̸˙:żĩǛ%ɗ

(A)HE (B)DNMT3L (C)CD30 (D)SOX2 
Iǟ�ĺ˯�ʹǏƀʵǏƀƫǈ˔ ɳɽɼʃɥɻ ˚ÅƦ�˘Ⱥâ˯Ɣˈʽʴɲɳɥɢʴʂɾʇɤ

˔˚ĩǛ˄ˬ˗ʸʵɗ

B A 

C D 
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�ɗ ɣɤɗ ¢ÏǏ˙:żĩǛ%ɗ

ǒƤƬƺ͂(A)HE (B)DNMT3L ȌɑĲƬƺ͂(C)HE (D)DNMT3L 
ǒƤƬƺ˧ʴȌɑĲƬƺ˔ ɳɽɼʃɥɻ Ⱥâ˯Ɣˆ˓ʸ˫ʵɗ

C D 

A B 
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hor 1:9 8 i

.
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�ɗ ɣɦɗ ̵̦̗̥̈˙ ɧʘʎʴɧʓʘʎ ˙:żĩǛɗ

ɛɰɜb��̵̦̗̥̈ ɧʘʎɗɛɱɜb��̵̦̗̥̈ ɧʓʘʎɗɛɲɜǟŔ ɰɵɿ Ⱥâ˙̵̦̗̥̈

ɧʘʎɗɛɳɜǟŔ ɰɵɿ Ⱥâ˙̵̦̗̥̈ ɧʓʘʎɗɛɴɜɃ̵̦̗̥̈˙̵̦̗̥̈íJ ɧʘʎɗɛɵɜɃ

̵̦̗̥̈˙̵̦̗̥̈íJ ɧʓʘʎɗ

b��̵̦̗̥̈˔˚ ɧʘʎʴɧʓʘʎ ˕˦˘Ǐƀƫǈ˚ȹâɗ ɛǟŮíJ˚Ⱥâɜɛɰɞɱɜʵɗ

ǟŔ ɰɵɿ Ⱥâ˙̵̷̦̗̥̈� ɩɞɗɪ ˕t�ſ%̸˚ ɧʘʎʴɧʓʘʎ ˕˦˘ƫǈ˙Į˘˃ʿ

Őʿĩˢ˫ƫǈʽČ�ˈ˫ɛɲɞɳɜʵɃ̵̦̗̥̈˙̵̦̗̥̈íJ̷� ɫ ˕t�ſ%̸˚

ɧʘʎ ˚ȹâˎʽʴɧʓʘʎ ˚ĩǛ˄ˬ˫̷ɴɞɵ̸ʵɗ

B A 

F  E 

D C 
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�ɗ ɣɧɗ Ƀ̵̦̗̥̈˙ ɧʘʎʴɧʓʘʎ ˙:żĩǛɗ

ɛɰɜǆ;âƂɗ ɧʘʎɗɛɱɜǆ;âƂɗ ɧʓʘʎɗɛɲɜfɔ�Ǐƀɗ ɧʘʎɗɛɳɜfɔ�Ǐƀɗ ɧʓʘʎɗɛɴɜ

ƯĿƂɗ ɧʘʎɗɛɵɜƯĿƂɗ ɧʓʘʎɗɛɶɜ¢ÏǏɗ ɧʘʎɗɛɷɜ¢ÏǏɗ ɧʓʘʎɗ

B A 

H G 

D C 

F E 
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�ɗ ɣɨɗ ǇƫǈǏƀƫǈĭ˘ʻˀ˫ ɳɽɼʃɥɻ ˙Ƅŭɗ

˴˵̲̝̱̆̋̎̑Ň˔˙ƄŭǮħ˔˚ʴǆ;âƂƫǈĭ ɽɴɲɪ ƫǈʴɽɴɲɣɦ ƫǈʴ

ƯĿƂƫǈĭ ɹɴɶɟɥ ƫǈ˔ ɳɽɼʃɥɻ ̲̙̋˼Ƅŭ˯Ǹ˥˫ʵɗ

  

βactin 

DNMT3L 

   
NEC8 

NEC14 

NT2 

NCCIT 

JEG-3 

Hs38.T 

胎児性癌 絨毛癌 奇形腫 
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:. hor :20 h r 1:9 8 i

73.8 i psb ImageJ hd  

 
M
ock

 

Scram
ble-si 

DNM
T3L-si 

DNMT3L 

β-actin 
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:20 h r 1:9 8 i i K :.

¨ȩɿɲʁ˘˨˪Ƭƺ�ũğ˙J^̵̥˸̵˕˗˫ȡ�¥˙ʘʁɽɰ˯̵̲̱̯̀̑˕Ƅ

ŭóQƫǈ˔ľȎɲʃŇ˘˓ľȎˆˍʵɗ
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:20 h r 1:9 8 iƂóQȡ�¥˙ ʘʁɽɰ Ƅ

ŭǮħ

5 d K :. i

i 0 ho b
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�ɗ ɤɢɗɳɽɼʃɥɻ ƄŭóQʽåâ^˘kˡˈÐɅ˘ˑʸ˓˙İǰɗ

ɰɠɗɽɴɲɪ ƫǈ˘ʻˀ˫ ɳɽɼʃɥɻ ƄŭóQę˙ƫǈ�ļǉř¨ɗ

ɳɽɼʃɥɻ ƄŭóQ˘˨˫Ė˩ʼ˗�ļóQ˚Ǹ˥˩ˬ˗ʼːˍʵɗ

ɱɠɗ̥̮̑˿̯ŎŞ˱̎̈˳ɗ

ɤɤ ęȰÔ˘ǭ®ˆˍ̨̲̝̰̲˯ȕțˆˍ ɽɴɲɪ ƫǈ̷¾ʴɳɽɼʃɥɻ Ƅŭ̸̹˕

ɽɲɲɸʃ ƫǈ̷qʴɳɽɼʃɥɻ Ƅŭʫ̸ʵ˖ˏ˩˦ŎŞˈ˫ƫǈ˚´˗ʸʵɗ

ɗ ɗ

D 4 <A) 53. o

0 

0.1 

0.2 

0.3 
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488z1� 728z1�

Error bars: mean ± SEM  

O. D. 
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��
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ǣɗ ɣɗʃɽɼ Jɍɗ ɛʄɸɲɲ Ɵ́ŧɜɗ

 

��
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ǣɗ ɤɗʃɽɼ žġJɍɗ ɛʄɸɲɲ Ɵ ɩ ŧɜɗ

 
 

/- A7 0 B7

/ -

/4 -

/ 	 - 1

7 ( / -

7 / -

/ -

/ -

/ /1 - 	 

/ /1 - 	 1

7 ( / /1 -

/ /1 -

7 / /1 -

/ /1 -

7 / /1 -

/ /1 -

/ /1 - 1

7 ( / /1 - 2

/ /1 - 2

7 / /1 - 	 

/ /1 - 2

7 / /1 - 	 

/ /1 - 2

/ /1 - 3
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ǣɗ ɥɗ Ĕģņµ�Ɨ§�žġJɍɗ

 
 

ʯġ͂ȍƙ˯Ǹ˥ˉ 

ʰġ͂ÔǑǓ��˙̮̲̙ƥ˘˙ˣȍƙ˯Ǹ˥˫ 

ɗ ɗʰɰ͂ÔǑǓȍƙ½ʽĞ Ò ɧʎʘ ĢŚ˙˦˙ 

ɗ ɗʰɱ͂ÔǑǓȍƙ½ʽĞ Ò ɧʎʘ ��˙˦˙ 

ʱġ͂Ȟȼȍƙ 

ɗ ɗʱɢ͂Ǐƀ̵̥˸̵ʽȺâ˔ʷ˫ʽʴȍƙȢ�˯ƒǸˆ×˗ʸ 

ɗ ɗʱɰ͂ƹȼˢˍ˚ȫɑ�̮̲̙ƥ˘ȍƙ˯Ǹ˥˫ʽʴˋ˙�˙Ȟȼȍƙ

˯Ǹ˥˗ʸ 

ɗ ɗʱɱ͂Ǆ˘Ȟȼȍƙ˯Ǹ˥˫ 

ɗ ɗ ɗ ɗ ɗ ɗ ɗ ɱɣ͂ʸˉˬʼ˙ǄȨ˔ȍƙ½ʽɦ,��˔ʼˑĞ ÒʽɤʎʘĢ

Ś˙˦˙ 

ɗ ɗ ɗ ɗ ɗ ɗ ɗ ɱɤ͂ʸˉˬʼ˙ǄȨ˔ȍƙ½ʽ ɧ,��ʴˢˍ˚Ğ Òʽ ɤʎʘ

��˙˦˙ 

ɗ ɗʱɲ͂Ǆ��˙Ǖ�˘˦Ȟȼȍƙ˯Ǹ˥˫ 
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ǣɗ ɦɗ �ȾǇƫǈǏƀ�ÔJɍɛɸɶɲɲɲɜɗ

Good prognosis 

  

i  i  

AFP  
HCG, LDH tg  

AFP<1000ng/ml  
HCG<5000IU/L 
LDH<1.5x  

Intermediate prognosis 

  

i r i  

AFP  
HCG, LDH tg  

1000ng/mlSAFPS10,000ng/ml 
5000IU/LSHCGS50,000IU/mL 
1.5R SLDHS10R

 

Poor prognosis 

  

 i r 

 

lb AFP 10,000ng/ml 
lb hCG 50,000IU/ml 
lb LDH 10R  
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ɗ

ǣɗ ɧɗ Ƭƺ�˘˨˫:żĩǛ˙ĩǛ̵̙̲̋ɗ

 OCT3/4 NANOG c-KIT SOX2 SOX17 CD30 AFP HCG 

 + + + - + - - -/+ 

 
        

 + + - + - +/- -/+ -/+ 

 - - - - - - +/ - 

 - - - - - - - + 

 - - - +/- +/- - - -/+ 

 
Looijenga LH et al.  (2009)o  

 

+	 	 =	homogeneous	positive	staining	

+/-	=	possible	heterogeneous	staining;	 	

+/	=	predominantly	positive	staining	

-/+	=	possible	sporadic	positive	cells	

-	 	 =	negative 
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ǣɗ ɨɗ Ǯħ¯ȁ˙Ƭƺ�˕İ!čɗ

  

  (43 ) 
 

 
 23 

 
 8 

 
 4 

 
 1 

 
 7 

   
  (24 ) 

 
 

 11 

 
 18 

 
 4 

 
 3 

 
 7 

   
  

 86  
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ǣɗ ɩɗ Ƭƺ�O˙žġ˙Ƿƫɗ

 
b�� 
Ƭƺ� žġ ɸ ɯžġ ɸɸ 

 
İ!č İ!č 

̵̦̗̥̈ ɣɢ ɣɥɗɛǟŔ ɰɵɿ Ⱥâ̽%˯xˤɜ 
ǆ;âƂ ɣ ɩ 
fɔ�Ǐƀ ɥɗ ̷=%³;̸ ɣ 
ƯĿƂ ɢ ɣ 
¢ÏǏ ɧɗɛ=%³;ɜ ɤ 

      
Œs� 
Ƭƺ� žġ ɸ ɯžġ ɸɸ 

 
İ!č İ!č 

̵̦̗̥̈ ɧ ɨ 
ǆ;âƂ ɣɣ ɩ 
fɔ�Ǐƀ ɤ ɤ 
ƯĿƂ ɣ ɤ 
¢ÏǏ ɦ ɥ 
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ǣɗ ɪɗɧʘʎʴɧʓʘʎ ˙:żƬƺ^§ƆǮħɗ

 

 

( 5

03142 %	 %%

03142

03142 7 	 

6 % 	 % %)

8 9 %	 %(

	 (

%	 (

(. 5

03142 %	 %%

03142

03142 7 	 

6 % 	 %)

8 9 	 (

	 (
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ǣɗ ɫɗİI˘ųʸˍ̞̭˳̵̥ 
Primer sequence (5’to 3’) Oligo name 

CTCTCAAGCTCCGTTTCACC DNMT3L-F 

GTACAGGAAGAGGGCATCCA DNMT3L-R 

GAGCTGTCTGGTTGTGAGCA MGMT-F 

GGGCTGGTGGAAATAGGCAT MGMT-R 

AAGTTCACCTGCCACTACCG RASSF1A-F 

AAGGTCAGGTGTCTCCCACT RASSF1A-R 

GCTTCTTGTGCGACGTGATC HIC1-F 

GTCATGGTCCAGGTTGAGCA HIC1-R 

GGAAATTCCCGGGGCAGTAA APC-F 

CTGGTCCATGCCTGGTTCAT APC-R 

CTCCAGCAGGAAATGGCTGA BRCA1-F 

GGCCTTCTGGATTCTGGCTT BRCA1-R 

TGCTTTCTTAGTGGGCTCGG SCGB3A1-F 

CTATGAGGTGGTTCACGGGG SCGB3A1-R 

ACACCAATCCCATCCACACT SOX2-F 

GCAAACTTCCTGCAAAGCTC SOX2-R 

TTCCTTCCTCCATGGATCTG NANOG-F 

TCTGCTGGAGGCTGAGGTAT NANOG-R 

AAGGATATTCCTGGGGGATG AFP-F 

CCAGACTGACCACACACACC AFP-R 

GACTTTGCTTTCCTTGGTC HPRT-F 

AGTCAAGGGCATATCCTAC HPRT-R 

 
 
 

ɗ


