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&ȌȱʁȵǘǄǍɊ Ќ ΔΒΔΒͨ QȵƨǄȌȵʁ Qͩ ÇǾǘɊǍ
|ŷȿɊ ɔȱƠŷɊƨƠͯ ΔΒΔΒ΃ΓΓ΃ΔΕ

ΖͩΔ OɔȂƙɊȌȵǘŷǴǘɊʁ

ýǘɊǍǘȂ ƙŷɊƨǄȌȵʁ ɊǍƨȌȵʁͨ ǾŷɊǍƨǾŷɊǘƙŷǴ ȌƕǫƨƙɊȿ ȿǍȌɔǴƠ ƕƨ ƙȌȂȿǘƠƨȵƨƠ
ɊȌǄƨɊǍƨȵ ɶǘɊǍ ŷ ȿɔǘɊŷƕǴƨ ȂȌɊǘȌȂ Ȍǂ ȿɊȵɔƙɊɔȵƨ΂ȱȵƨȿƨȵɳǘȂǄ ǾȌȵȱǍǘȿǾͩ
&ŷɊƨǄȌȵǘƨȿ ŷȵƨ ɊǍƨǾȿƨǴɳƨȿ ǾŷɊǍƨǾŷɊǘƙŷǴ ȌƕǫƨƙɊȿͩ ýǍŷɊ ŷȵƨ ɊǍƨǘȵ
ǾȌȵȱǍǘȿǾȿͷ

ΖͩΔͩΓ -ƨǂǘȂǘɊǘȌȂͩ � ǂɔȂƙɊȌȵ ᄰۚEצ N ƙȌȂȿǘȿɊȿ Ȍǂ ɊɶȌ ŷȿȿǘǄȂǾƨȂɊȿͯю ǂȌȵ ƨŷƙǍ ᅂ ǘȂ &ͨ ŷȂ ȌƕǫƨƙɊ ᄰႾᅂႿ ǘȂ Nͩю ǂȌȵ ƨŷƙǍ ᅊۚᅂ צ ᅃ ǘȂ Eͨ ŷ ǾȌȵȱǍǘȿǾ ᄰႾᅊႿۚᄰႾᅂႿ צ ᄰႾᅃႿ ǘȂ Nͨ
ȿɔƙǍ ɊǍŷɊю ǂȌȵ ƨŷƙǍ ȌƕǫƨƙɊ ᅂ ǘȂ Eͨ ɶƨ Ǎŷɳƨ ᄰႾǘƠᅂႿ Ⴝ ǘƠᄰႾᅂႿͨ ŷȂƠю ǂȌȵ ŷȂʁ ƙȌǾȱȌȿŷƕǴƨ ȱŷǘȵ ᅊᆠ ᅋ ǘȂ Eͨ ɶƨ Ǎŷɳƨ ᄰႾᅋႿᄰႾᅊႿ Ⴝ ᄰႾᅋᅊႿͩ
ΖͩΔͩΔ 5ɾŷǾȱǴƨͩ ÒǍƨȵƨ ǘȿ ŷ ǂɔȂƙɊȌȵ ᄺۚĝʩ͟צ ĝʩ͟ ɊǍŷɊ ȿƨȂƠȿ ŷ ȿƨɊᅂ ɊȌ
ǘɊȿ ȱȌɶƨȵ ȿƨɊ ᄺႾᅂႿ ƙȌȂȿǘȿɊǘȂǄ Ȍǂ ŷǴǴ ȿɔƕȿƨɊȿ Ȍǂᅂͩ ÒǍǘȿ ǂɔȂƙɊȌȵ ȿƨȂƠȿ
Ǿŷȱ ᅊۚᅂ צ ᅃ ɊȌ ɊǍƨ ƠǘȵƨƙɊ΂ǘǾŷǄƨ Ǿŷȱ ᅊٶ ۚᄺႾᅂႿ צ ᄺႾᅃႿ ƠƨǂǘȂƨƠͨ
ǂȌȵ ŷǴǴ ᅂᆣ ݆ ᅂͨ ƕʁ ᅊٶႾᅂᆣႿ Ⴝۚ ЬᅊႾᅢႿ ڔ ᅢ ٝ ᅂᆣЭ ݆ ᅃ ͩ ভ
ΖͩΔͩΕ 5ɾŷǾȱǴƨͩ � ǂȌȵǄƨɊǂɔǴ ǂɔȂƙɊȌȵ ǘȿ ŷ ɊƨȵǾ ɔȿƨƠ ǂȌȵ ŷȂʁ ǂɔȂƙɊȌȵ ɊǍŷɊ
ǂȌȵǄƨɊȿ ȿɊȵɔƙɊɔȵƨͩ OȌȵ ǘȂȿɊŷȂƙƨͨ ɊǍƨ ǂɔȂƙɊȌȵ ᄿۚ}͆͂ צ ĝʩ͟ ȿƨȂƠȿ ŷ
ǄȵȌɔȱ ɊȌ ǘɊȿ ɔȂƠƨȵǴʁǘȂǄ ȿƨɊ ŷȂƠ ŷ ǄȵȌɔȱ ǍȌǾȌǾȌȵȱǍǘȿǾ ɊȌ ǘɊȿ ɔȂƠƨȵ΂
ǴʁǘȂǄ Ǿŷȱ Ȍǂ ȿƨɊȿͩ ÒǍƨ ǂɔȂƙɊȌȵᄿۚĭ̜͂צ ĝʩ͟ ȿƨȂƠȿ ŷ ȿȱŷƙƨ ɊȌ ǘɊȿ ȿƨɊ
Ȍǂ ȱȌǘȂɊȿͩ ÒǍƨȵƨ ŷȵƨ ɊɶȌ ȂŷɊɔȵŷǴ ǂȌȵǄƨɊǂɔǴ ǂɔȂƙɊȌȵȿ ᅀ ۚ}͆ɓ͂ˑ צ ĝʩ͟
ŷȂƠ ᄯۚ}͆ɓ͂ˑ צ ĝʩ͟ ɊǍŷɊ ȿƨȂƠ ŷ ǄȵŷȱǍ ɊȌ ǘɊȿ ɳƨȵɊƨɾ ŷȂƠ ƨƠǄƨ ȿƨɊȿ
ȵƨȿȱƨƙɊǘɳƨǴʁͩ ÒǍƨȿƨ ǾŷȱȱǘȂǄȿ ŷȵƨ ǂɔȂƙɊȌȵǘŷǴ ƕƨƙŷɔȿƨ ǘȂ ƨŷƙǍ ƙŷȿƨ ŷ
ǾȌȵȱǍǘȿǾ ǘȂ ɊǍƨ ȿȌɔȵƙƨ ƙŷɊƨǄȌȵʁ Ǎŷȿ ŷȂ ɔȂƠƨȵǴʁǘȂǄ Ǿŷȱ Ȍǂ ȿƨɊȿͩ ভ
ΖͩΔͩΖ 5ɾŷǾȱǴƨͩ ÒǍƨȵƨ ŷȵƨ ǂɔȂƙɊȌȵȿÍ̜ʠᄼ צ �ʓ ŷȂƠ EĒ̑ˈצ �ʓ ɊǍŷɊ
ǂȌȵǄƨɊ ȿȌǾƨͨ ƕɔɊ ȂȌɊ ŷǴǴͨ Ȍǂ ɊǍƨ ŷǴǄƨƕȵŷǘƙ ȿɊȵɔƙɊɔȵƨͩ ÒǍƨ ƙŷȂȌȂǘƙŷǴ
ǂɔȂƙɊȌȵȿ �ʓ צ }͆͂ ŷȂƠ {˜ʩ˸ʠ צ EĒ̑ˈ Ǿŷʁ ƕƨ ȵƨǄŷȵƠƨƠ ŷȿ ǂȌȵǄƨɊǂɔǴͩ
ÒǍƨ ǴŷɊɊƨȵ ɊɶȌͨ ƕɔɊ ȂƨǘɊǍƨȵ Ȍǂ ɊǍƨ ǂȌȵǾƨȵͨ ŷȵƨ ǘȂǫƨƙɊǘɳƨ ȌȂ ȌƕǫƨƙɊȿͯ ŷ
ǄȵȌɔȱ ǘȿ ƨǘɊǍƨȵ ŷƕƨǴǘŷȂ Ȍȵ ȂȌɊͨ ƕɔɊ ŷȂ ŷƕƨǴǘŷȂ ǄȵȌɔȱ ǾǘǄǍɊ ŷƠǾǘɊ ɊǍƨ
ȿɊȵɔƙɊɔȵƨ Ȍǂ ŷ ȵǘȂǄ ǘȂ ǾɔǴɊǘȱǴƨ ɶŷʁȿͩ ভ
ΖͩΔͩΗ 5ɾŷǾȱǴƨͩ ÒǍƨ ƙǍŷǘȂ ȵɔǴƨ ŷȵɊǘƙɔǴŷɊƨȿ ɊǍƨ ǂɔȂƙɊȌȵǘŷǴǘɊʁ Ȍǂ ɊǍƨ
ƠƨȵǘɳŷɊǘɳƨͩ |ƨɊ Wͫʗ˸˜ʠٶ ƕƨ ɊǍƨ ƙŷɊƨǄȌȵʁ ɶǍȌȿƨ ȌƕǫƨƙɊȿ ŷȵƨ ȱȌǘȂɊƨƠ
ǂǘȂǘɊƨ΂ƠǘǾƨȂȿǘȌȂŷǴ 5ɔƙǴǘƠƨŷȂ ȿȱŷƙƨȿ ႾӔᅕᆠ ᅅႿ ŷȂƠ ɶǍȌȿƨ ǾȌȵȱǍǘȿǾȿ
ŷȵƨ ǂɔȂƙɊǘȌȂȿ ƠǘǂǂƨȵƨȂɊǘŷƕǴƨ ŷɊ ᅅͩ ÒǍƨ ɊȌɊŷǴ ƠƨȵǘɳŷɊǘɳƨ Ȍǂ ŷ ǂɔȂƙɊǘȌȂᅊۚӔᅕ צ Ӕᅔͨ ƨɳŷǴɔŷɊƨƠ ŷɊ ᅅ ٝ Ӕᅕͨ Ǆǘɳƨȿ ȵǘȿƨ ɊȌ ɊǍƨ sŷƙȌƕǘŷȂ ǾŷɊȵǘɾͩ
ÒǍǘȿ ƠƨǂǘȂƨȿ ŷ ǂɔȂƙɊȌȵ ᄮۚ Wͫʗ˸˜ʠٶ צ Íɓ͟Ӕͩ �Ȃ ȌƕǫƨƙɊȿͨ ᄮ ŷȿȿǘǄȂȿ ŷ
ȱȌǘȂɊƨƠ 5ɔƙǴǘƠƨŷȂ ȿȱŷƙƨ ǘɊȿ ƠǘǾƨȂȿǘȌȂȿͩ OȌȵ ŷ ǂɔȂƙɊǘȌȂ ᅋۚӔᅔ צ Ӕᅒ
ɊǍŷɊ ǘȿ ƠǘǂǂƨȵƨȂɊǘŷƕǴƨ ŷɊ ᅊႾᅅႿ ŷȂƠ ƙŷȵȵǘƨȿ ɊǍƨ ƠƨȿǘǄȂŷɊƨƠ ƕŷȿƨȱȌǘȂɊᅊႾᅅႿ ٝ Ӕᅔ ɊȌ ႾᅋᅊႿႾᅅႿ ٝ Ӕᅒͨ ɊǍƨ ǂɔȂƙɊȌȵǘŷǴǘɊʁ Ȍǂ ᄮ ǘȿ ƨȴɔǘɳŷǴƨȂɊ ɊȌ
ȿŷʁǘȂǄ ɊǍŷɊ ɊǍƨ ȱȵȌƠɔƙɊ Ȍǂ ɊǍƨ sŷƙȌƕǘŷȂ Ȍǂᅊ ŷɊ ᅅɶǘɊǍ ɊǍƨ sŷƙȌƕǘŷȂ Ȍǂᅋ ŷɊ ᅊႾᅅႿ ƨȴɔŷǴȿ ɊǍƨ sŷƙȌƕǘŷȂ Ȍǂ ᅋᅊ ŷɊ ᅅͩ ÒǍǘȿ ǘȿ ɊǍƨ ƙǍŷǘȂ ȵɔǴƨͩ ভ

ÒǍƨ ǂɔȂƙɊȌȵȿ ǘȂ -ƨǂǘȂǘɊǘȌȂ ΖͩΔͩΓ ŷȵƨ ƙŷǴǴƨƠ ƙȌɳŷȵǘŷȂɊ ɊȌ ƠǘȿɊǘȂǄɔǘȿǍ
ɊǍƨǾ ǂȵȌǾ ŷȂȌɊǍƨȵ Ɋʁȱƨ Ȍǂ ǂɔȂƙɊȌȵͩ
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ΖͩΔͩΘ -ƨǂǘȂǘɊǘȌȂͩ � ƙȌȂɊȵŷɳŷȵǘŷȂɊ ǂɔȂƙɊȌȵ ᄰ ǂȵȌǾ ɊǍƨ ƙŷɊƨǄȌȵʁ E ɊȌ
ɊǍƨ ƙŷɊƨǄȌȵʁ N ǘȿ ŷ ǂɔȂƙɊȌȵ ᄰۚEȌȱ צ Nͩ OȌȵ ƨŷƙǍ ᅊۚᅂ צ ᅃ ǘȂ Eͨ
ɊǍƨȵƨ ǘȿ ŷ ǾȌȵȱǍǘȿǾ ᄰႾᅊႿۚᄰႾᅃႿ צ ᄰႾᅂႿ ǘȂ Nͩ

ΖͩΔͩΙ 5ɾŷǾȱǴƨͩ ÒǍƨ ƙȌȂɊȵŷɳŷȵǘŷȂɊ ǂɔȂƙɊȌȵ ᄺۚ ĝʩ͟Ȍȱ צ ĝʩ͟ ȿƨȂƠȿ ŷ
ȿƨɊ ᅂ ɊȌ ǘɊȿ ȱȌɶƨȵ ȿƨɊ ᄺႾᄫႿ ŷȂƠ ŷ Ǿŷȱ ᅊۚ ᅂ צ ᅃ Ȍǂ ȿƨɊȿ ɊȌ ɊǍƨ
ǘȂɳƨȵȿƨ΂ǘǾŷǄƨ Ǿŷȱ ᅊႼႲ ۚ ᄺႾᅃႿ צ ᄺႾᅂႿ ƠƨǂǘȂƨƠͨ ǂȌȵ ŷǴǴ ᅃᆣ ݆ ᅃ ͨ ƕʁᅊႼႲႾᅃᆣႿ Ⴝۚ Ьᅢ ٝ ᅂ ڔ ᅊႾᅢႿ ٝ ᅃᆣЭ ݆ ᅂͩ ভ
ΖͩΔͩΚ 5ɾŷǾȱǴƨͩ ÒǍƨȵƨ ǘȿ ǂɔȂƙɊȌȵ ႾႼႿٶ ۚşʩʗ͟Ȍȱᄵ צ şʩʗ͟ᄵ ɊǍŷɊ ƙŷȵȵǘƨȿ
ŷ ᄵ΂ɳƨƙɊȌȵ ȿȱŷƙƨ ᅀ ɊȌ ǘɊȿ ƠɔŷǴ ȿȱŷƙƨ ᅀٶ Ⴝۚ YȌǾႾᅀᆠᄵႿͩ � ɳƨƙɊȌȵ ǘȂᅀٶ ǘȿ ŷ ǴǘȂƨŷȵ ǂɔȂƙɊǘȌȂŷǴ ȌȂᅀ ͩ ÒǍǘȿ ǂɔȂƙɊȌȵ ǘȿ ƙȌȂɊȵŷɳŷȵǘŷȂɊ ƕƨƙŷɔȿƨ
ɊǍƨ ǴǘȂƨŷȵ Ǿŷȱ ᆕۚᅀ צ ᅁ ǘȿ ȿƨȂɊ ɊȌ ɊǍƨ ǴǘȂƨŷȵ Ǿŷȱ ᆕٶ ۚᅁٶ צ ᅀٶ
ɊǍŷɊ ȱȵƨ΂ƙȌǾȱȌȿƨȿ ŷ ǴǘȂƨŷȵ ǂɔȂƙɊǘȌȂŷǴ ᆘۚᅁ צ ᄵ ɶǘɊǍ ᆕ ɊȌ ȌƕɊŷǘȂ
ɊǍƨ ǴǘȂƨŷȵ ǂɔȂƙɊǘȌȂŷǴ ႾᆘᆕႿۚᅀ צ ᄵͩ ভ
ΖͩΔͩΛ 5ɾŷǾȱǴƨͩ ÒǍƨ ǂɔȂƙɊȌȵ ൛ۚ ĭ̜͂Ȍȱ צ Ď̜͑ʩ͟ ɊǍŷɊ ƙŷȵȵǘƨȿ ŷ ȿȱŷƙƨᅂ ɊȌ ǘɊȿ ȱȌȿƨɊ ൛ႾᅂႿ Ȍǂ ȌȱƨȂ ȿɔƕȿƨɊȿ ǘȿ ƙȌȂɊȵŷɳŷȵǘŷȂɊͩ � ƙȌȂɊǘȂɔȌɔȿ
Ǿŷȱ ᅊۚ ᅂ צ ᅃ Ǆǘɳƨȿ ȵǘȿƨ ɊȌ ŷ ǂɔȂƙɊǘȌȂ ᅊႼႲ ۚ ൛ႾᅃႿ צ ൛ႾᅂႿ ɊǍŷɊ
ȿƨȂƠȿ ŷȂ ȌȱƨȂ ȿɔƕȿƨɊ ᄿ ݆ ᅃ ɊȌ ǘɊȿ ȱȵƨǘǾŷǄƨ ᅊႼႲႾᄿႿͩ ভ
ΖͩΔͩΓΒ |ƨǾǾŷͩ OɔȂƙɊȌȵȿ ȱȵƨȿƨȵɳƨ ǘȿȌǾȌȵȱǍǘȿǾȿ

¹ȵȌȌǂͩ |ƨɊ ᅊۚ ᅂ צ ᅃ ƕƨ ŷȂ ǘȿȌǾȌȵȱǍǘȿǾ ǘȂ ŷ ƙŷɊƨǄȌȵʁ E ŷȂƠ ǴƨɊᅋۚ ᅃ צ ᅂ ƕƨ ǘɊȿ ǘȂɳƨȵȿƨͩ OȌȵ ŷȂʁ ᄰۚE צ Nͨ ǂɔȂƙɊȌȵǘŷǴǘɊʁ ǘǾȱǴǘƨȿ
ɊǍŷɊ ᄰႾᅋႿᄰႾᅊႿ Ⴝ ᄰႾᅋᅊႿ Ⴝ ᄰႾǘƠᅂႿ Ⴝ ǘƠᄰႾᅂႿͩ "ʁ ȿʁǾǾƨɊȵʁͨ ɶƨ ȿƨƨ
ɊǍŷɊ ᄰႾᅋႿۚᄰႾᅃႿ צ ᄰႾᅂႿ ǘȿ ɊǍƨ ǘȂɳƨȵȿƨ Ȍǂ ᄰႾᅊႿۚᄰႾᅂႿ צ ᄰႾᅃႿͩ
ΖͩΔͩΓΓ 5ɾŷǾȱǴƨͩ OȌȵ ŷȂʁ ǄȵȌɔȱ ᄱͨ ǴƨɊ Aᄱ ƕƨ ǘɊȿ ȌȂƨ΂ȌƕǫƨƙɊ ƙŷɊƨǄȌȵʁͩ
� ǂɔȂƙɊȌȵ ᅂۚ Aᄱ צ E ȿȱƨƙǘǂǘƨȿ ŷȂ ȌƕǫƨƙɊ ᅂ ǘȂ E ŷȂƠ ŷ ǾȌȵȱǍǘȿǾᅋٶ ۚᅂ צ ᅂ ǂȌȵ ƨŷƙǍ ᅋ ٝ ᄱͩ ÒɶȌ ƙȌȂƠǘɊǘȌȂȿ ǍȌǴƠͯю OȌȵ ŷǴǴ ᅋᆠ ᅍ ٝ ᄱͨ ɶƨ Ǎŷɳƨ ᅍٶ ᅋٶ Ⴝ ႾᅍᅋႿͩٶю OȌȵ ɊǍƨ ǘƠƨȂɊǘɊʁ ƨǴƨǾƨȂɊ ᅉ ٝ ᄱͨ ɶƨ Ǎŷɳƨ ᅉٶ Ⴝ ǘƠᅂ ͩ
ÒǍƨ ǂɔȂƙɊȌȵ Aᄱ צ E ƠƨǂǘȂƨȿ ŷȂ ŷƙɊǘȌȂ Ȍǂ ɊǍƨ ǄȵȌɔȱ ᄱ ȌȂ ɊǍƨ ȌƕǫƨƙɊᅂ ǘȂ Eͩ ýǍƨȂ E Ⴝ ĝʩͨ͟ ɊǍƨ ȌƕǫƨƙɊ ᅂ ǘȿ ƨȂƠȌɶƨƠ ɶǘɊǍ ŷ ǄȵȌɔȱ ŷƙɊǘȌȂͩ
ýǍƨȂ E Ⴝ şʩʗ͟ᄵ ͨ ɊǍƨ ȌƕǫƨƙɊᅂ ǘȿ ŷ ȵƨȱȵƨȿƨȂɊŷɊǘȌȂ Ȍǂᄱͩ "ƨƙŷɔȿƨ ɊǍƨ
ƨǴƨǾƨȂɊȿ ᅋ ٝ ᄱ ŷȵƨ ǘȿȌǾȌȵȱǍǘȿǾȿ ǘȂ Aᄱͨ ɊǍƨǘȵ ǘǾŷǄƨȿ ɔȂƠƨȵ ŷȂʁ
ǂɔȂƙɊȌȵ ǾɔȿɊ ŷǴȿȌ ƕƨ ǘȿȌǾȌȵȱǍǘȿǾȿ ǘȂ ɊǍƨ ɊŷȵǄƨɊ ƙŷɊƨǄȌȵʁͩ ভ
ΖͩΔͩΓΔ 5ɾŷǾȱǴƨͩ � ƙŷɊƨǄȌȵʁ ǘȿ ǴȌƙŷǴǴʁ ȿǾŷǴǴ ǘǂ ƕƨɊɶƨƨȂ ŷȂʁ ȱŷǘȵ Ȍǂ
ȌƕǫƨƙɊȿ ɊǍƨȵƨ ǘȿ ȌȂǴʁ ŷ ȿƨɊ͡ȿ ɶȌȵɊǍ Ȍǂ ǾȌȵȱǍǘȿǾȿͩ ÒǍƨ ƙŷɊƨǄȌȵʁ E�ĭ
Ǎŷȿ ǴȌƙŷǴǴʁ ȿǾŷǴǴ ƙŷɊƨǄȌȵǘƨȿ ŷȿ ȌƕǫƨƙɊȿ ŷȂƠ ǂɔȂƙɊȌȵȿ ƕƨɊɶƨƨȂ ɊǍƨȂ ŷȿ
ǾȌȵȱǍǘȿǾȿͩ ÒǍƨ ƙŷɊƨǄȌȵǘƨȿ ĝʩͨ͟ }͆͂ͨ Ď̜͑ʩ͟ ŷȵƨ ȌƕǫƨƙɊȿ ǘȂ E�ĭͩ ÒǍƨ
ǂɔȂƙɊȌȵ ႾႼႿȌȱ ۚE�ĭ צ E�ĭ ƠƨǂǘȂƨȿ ŷ ȂȌȂ΂ɊȵǘɳǘŷǴ ŷɔɊȌǾȌȵȱǍǘȿǾ Ȍǂ
ɊǍƨ ƙŷɊƨǄȌȵʁ Ȍǂ ƙŷɊƨǄȌȵǘƨȿͩ ভ

bȂ ŷ ǴȌƙŷǴǴʁ ȿǾŷǴǴ ƙŷɊƨǄȌȵʁ Eͨ ǘɊ ǘȿ
ɊȵŷƠǘɊǘȌȂŷǴ ɊȌ ɶȵǘɊƨ YȌǾEႾᅂᆠᅃႿ ǂȌȵ
ɊǍƨ ȿƨɊ Ȍǂ ǾȌȵȱǍǘȿǾȿ ǂȵȌǾ ᅂ ɊȌ ᅃ ͩ



&�Ò5Q�½ć ÒY5�½ć ΛΗ

&ȌȱʁȵǘǄǍɊ Ќ ΔΒΔΒͨ QȵƨǄȌȵʁ Qͩ ÇǾǘɊǍ
|ŷȿɊ ɔȱƠŷɊƨƠͯ ΔΒΔΒ΃ΓΓ΃ΔΘ

ΖͩΕ �ŷɊɔȵŷǴǘɊʁ

&ŷɊƨǄȌȵǘƨȿ ŷȂƠ ǂɔȂƙɊȌȵȿ ɶƨȵƨ ǂǘȵȿɊ ƙȌȂƙƨǘɳƨƠ ŷȿ ŷɔɾǘǴǘŷȵʁ ƙȌȂƙƨȱɊȿ
ȂƨƨƠƨƠ ɊȌ Ǆǘɳƨ ŷ ȱȵƨƙǘȿƨ ǾƨŷȂǘȂǄ ɊȌ ɊǍƨ ƙȌȂƙƨȱɊ Ȍǂ ȂŷɊɔȵŷǴǘɊʁͩ

ΖͩΕͩΓ -ƨǂǘȂǘɊǘȌȂͩ |ƨɊᄰۚEצ N ŷȂƠᄱۚEצ N ƕƨ ǂɔȂƙɊȌȵȿͩ � ȂŷɊɔȵŷǴ
ɊȵŷȂȿǂȌȵǾŷɊǘȌȂᆀۚᄰ ث ᄱ ƙȌȂȿǘȿɊȿ Ȍǂ ŷ ǾȌȵȱǍǘȿǾᆀᅂ ۚᄰႾᅂႿ צ ᄱႾᅂႿ
ǘȂ N ǂȌȵ ƨŷƙǍ ȌƕǫƨƙɊ ᅂ ǘȂ E ȿɔƙǍ ɊǍŷɊͨ ǂȌȵ ŷȂʁ ǾȌȵȱǍǘȿǾ ᅊۚᅂ צ ᅃ
ǘȂ Eͨ ɊǍƨ ǂȌǴǴȌɶǘȂǄ ȿȴɔŷȵƨ ǘȂ N

ᄰႾᅂႿ ᄰႾᅂႿ
ᄰႾᅃႿ ᄱႾᅃႿ

ᆀሻ
ᄰႾᅊႿ ᄱႾᅊႿ

ᆀሼ
ƙȌǾǾɔɊƨȿͩ

bȂ ȱȵŷƙɊǘƙƨͨ ŷ ȂŷɊɔȵŷǴ ɊȵŷȂȿǂȌȵǾŷɊǘȌȂ
ǘȿ ƠƨǂǘȂƨƠ ƕʁ ȿŷʁǘȂǄ ͢ɊǍƨ ǾȌȵȱǍǘȿǾȿᅢ ŷȵƨ ȂŷɊɔȵŷǴͣ ɶǍǘƙǍ ǾƨŷȂȿ ɊǍŷɊ ɊǍƨ
ƙȌǴǴƨƙɊǘȌȂ ƠƨǂǘȂƨȿ ŷ ȂŷɊɔȵŷǴ ɊȵŷȂǂȌȵ΂
ǾŷɊǘȌȂͩ �ǴɊǍȌɔǄǍ ɊǍƨ ƙȌȵȵƨƙɊ ƙǍȌǘƙƨ
Ȍǂ ɊǍƨ ȿȌɔȵƙƨ ŷȂƠ ɊŷȵǄƨɊ ǂɔȂƙɊȌȵȿ ŷȂƠ
ɊǍƨ ƙȌɔȵȿƨ ŷȂƠ ɊŷȵǄƨɊ ƙŷɊƨǄȌȵǘƨȿ Ǿŷʁ
ƕƨ ǘǾȱǴǘƙǘɊͨ ɊǍƨ ȂŷɊɔȵŷǴǘɊʁ ƙȌȂƠǘɊǘȌȂ
ȵƨǂƨȵȿ ɊȌ ƨɳƨȵʁ ȌƕǫƨƙɊ ŷȂƠ ƨɳƨȵʁ ǾȌȵ΂
ȱǍǘȿǾ ǘȂ ɊǍƨ ȿȌɔȵƙƨ ƙŷɊƨǄȌȵʁ ŷȂƠ ǘȿ
ƠƨȿƙȵǘƕƨƠ ɔȿǘȂǄ ɊǍƨ ǘǾŷǄƨȿ ǘȂ ɊǍƨ
ɊŷȵǄƨɊ ƙŷɊƨǄȌȵʁ ɔȂƠƨȵ ɊǍƨ ŷƙɊǘȌȂ Ȍǂ
ƕȌɊǍ ǂɔȂƙɊȌȵȿͩ

ΖͩΕͩΔ 5ɾŷǾȱǴƨͩ ÒǍƨȵƨ ǘȿ ȂŷɊɔȵŷǴ ɊȵŷȂȿǂȌȵǾŷɊǘȌȂ ᆆۚ ǘƠĝʩ͟ ث ᄺ ǂȵȌǾ
ɊǍƨ ǘƠƨȂɊǘɊʁ ɊȌ ɊǍƨ ƙȌɳŷȵǘŷȂɊ ȱȌɶƨȵ ȿƨɊ ǂɔȂƙɊȌȵ ɶǍƨȵƨ ᆆᅂ ۚᅂ צ ᄺႾᅂႿ
ȿƨȂƠȿ ᅢ ٝ ᅂ ɊȌ ɊǍƨ ȿǘȂǄǴƨɊȌȂ ЬᅢЭ ٝ ᄺႾᅂႿͩ ভ
ΖͩΕͩΕ 5ɾŷǾȱǴƨͩ OȌȵ ŷȂʁ ᄵ΂ɳƨƙɊȌȵ ȿȱŷƙƨ ᅀ ͨ ɊǍƨ Ǿŷȱ ƨɳۚ ᅀ צ ᅀٶٶ
ɊǍŷɊ ȿƨȂƠȿ ŷ ɳƨƙɊȌȵᅞ ٝ ᅀ ɊȌ ɊǍƨ ǴǘȂƨŷȵ ǂɔȂƙɊǘȌȂ ƨɳᅞ ۚᅀٶ צ ᄵ ƠƨǂǘȂƨȿ
ŷ ȂŷɊɔȵŷǴ ɊȵŷȂȿǂȌȵǾŷɊǘȌȂ ǂȵȌǾ ɊǍƨ ǘƠƨȂɊǘɊʁ ǂɔȂƙɊȌȵ ȌȂ şʩʗ͟ᄵ ɊȌ ɊǍƨ
ƠȌɔƕǴƨ ƠɔŷǴ ǂɔȂƙɊȌȵͩ ÒȌ ƙǍƨƙǮ ɊǍŷɊͨ ǂȌȵ ŷȂʁ ǴǘȂƨŷȵ Ǿŷȱ ᆕۚᅀ צ ᅁ ͨ
ɊǍƨ ȂŷɊɔȵŷǴ ȿȴɔŷȵƨ ᅀ ᅀٶٶ

ᅁ ᅁٶٶ
ƨɳ

ᆕ ᆕٶٶ
ƨɳ

ƙȌǾǾɔɊƨȿͨ ǘɊ ȿɔǂǂǘƙƨȿ ɊȌ ƙȌȂȿǘƠƨȵ ŷ ǄƨȂƨȵǘƙ ɳƨƙɊȌȵ ᅞ ٝ ᅀ ͩ ÒǍƨ Ǿŷȱ
ƨɳᆕႾᅞႿ ۚᅁٶ צ ᄵ ƙŷȵȵǘƨȿ ŷ ǴǘȂƨŷȵ ǂɔȂƙɊǘȌȂŷǴ ᅊۚᅁ צ ᄵ ɊȌ ᅊԕᆕႾᅞႿԡͩ
5ɾŷǾȱǴƨ ΖͩΔͩΚ ȿǍȌɶȿ ɊǍŷɊ ɊǍƨ ǾȌȵȱǍǘȿǾ ȿƨȂƠȿ ᆕٶٶႾƨɳᅞႿۚᅁٶ צ ᄵ
ƙŷȵȵǘƨȿ ŷ ǴǘȂƨŷȵ ǂɔȂƙɊǘȌȂ ᅊۚᅁٶ צ ᄵ ɊȌ ᅊԕᆕႾᅞႿԡͩ ভ

ÒǍƨ ǘƠƨȂɊǘɊʁ ǂɔȂƙɊȌȵ ŷȂƠ ɊǍƨ ȿǘȂǄǴƨ
ƠɔŷǴ ǂɔȂƙɊȌȵ ȌȂ ǂǘȂǘɊƨ΂ƠǘǾƨȂȿǘȌȂŷǴ
ɳƨƙɊȌȵȿ ȿȱŷƙƨȿ ŷȵƨ ȂȌɊ ȂŷɊɔȵŷǴǴʁ
ǘȿȌǾȌȵȱǍǘƙͩ �Ȃƨ ȌƕȿɊȵɔƙɊǘȌȂ ǘȿ
ɊƨƙǍȂǘƙŷǴͯ ɊǍƨ ǘƠƨȂɊǘǂʁ ǂɔȂƙɊȌȵ ǘȿ
ƙȌɳŷȵǘŷȂɊ ɶǍǘǴƨ ɊǍƨ ƠɔŷǴ ǂɔȂƙɊȌȵ ǘȿ
ƙȌȂɊȵŷɳŷȵǘŷȂɊͩ ÒǍƨ ƨȿȿƨȂɊǘŷǴ ǂŷǘǴɔȵƨ
Ȍǂ ȂŷɊɔȵŷǴǘɊʁ ǘȿ ǾȌȵƨ ȿǘǄȂǘǂǘƙŷȂɊͩ ÒǍƨ
ǘȿȌǾȌȵȱǍǘȿǾȿ ƕƨɊɶƨƨȂ ŷ ɳƨƙɊȌȵ ȿȱŷƙƨ
ŷȂƠ ǘɊȿ ƠɔŷǴ ȵƨȴɔǘȵƨ ŷ ƙǍȌǘƙƨ Ȍǂ ƕŷȿǘȿͨ
ɶǍǘƙǍ ǘȿ ȱƨȵȿƨȵɳƨƠ ƕʁ ȂȌ ȂȌȂ΂ǘƠƨȂɊǘɊʁ
ǴǘȂƨŷȵ ɊȵŷȂȿǂȌȵǾŷɊǘȌȂȿͩ

� ǂŷǾǘǴǘŷȵ ǘȿȌǾȌȵȱǍǘȿǾ ŷȵǘȿǘȂǄ ǂȵȌǾ ɊǍƨ ƙǴŷȿȿǘǂǘƙŷɊǘȌȂ Ȍǂ ǂǘȂǘɊƨǴʁ
ǄƨȂƨȵŷɊƨƠ ŷƕƨǴǘŷȂ ǄȵȌɔȱȿ ǘȿ ȂȌɊ ȂŷɊɔȵŷǴͩ

ΖͩΕͩΖ ¹ȵȌȱȌȿǘɊǘȌȂͩ |ƨɊ ᄱ ƕƨ ŷ ǂǘȂǘɊƨǴʁ ǄƨȂƨȵŷɊƨƠ ŷƕƨǴǘŷȂ ǄȵȌɔȱ ŷȂƠ ǴƨɊᆓႾᄱႿ ƕƨ ǘɊȿ ɊȌȵȿǘȌȂ ȿɔƕǄȵȌɔȱͩ ÒǍƨ ǘȿȌǾȌȵȱǍǘȿǾ ᄱ ۮ ᆓႾᄱႿݛ ԕᄱФᆓႾᄱႿԡ ǘȿ
ȂȌɊ ȂŷɊɔȵŷǴͩ

¹ȵȌȌǂͩ ÇɔȱȱȌȿƨ ɊǍŷɊ ɊǍƨ ǘȿȌǾȌȵȱǍǘȿǾ ᄱ ۮ ᆓႾᄱႿ ݛ ԕᄱФᆓႾᄱႿԡ ɶƨȵƨ
ȂŷɊɔȵŷǴ ǘȂᄱͩ ÒǍƨ ƙȌǾȱȌȿǘɊƨᄱ צ ᄱФᆓႾᄱႿ צ ᆓႾᄱႿݛԕᄱФᆓႾᄱႿԡ ۮ ᄱ Ȍǂ
ɊǍƨ ƙŷȂȌȂǘƙŷǴ ȴɔȌɊǘƨȂɊ Ǿŷȱͨ ɊǍƨ ƙŷȂȌȂǘƙŷǴ ǘȂƙǴɔȿǘȌȂ Ǿŷȱͨ ŷȂƠ ɊǍǘȿ
ǘȿȌǾȌȵȱǍǘȿǾ ɶȌɔǴƠ ƠƨǂǘȂƨ ŷ ȂŷɊɔȵŷǴ ɊȵŷȂȿǂȌȵǾŷɊǘȌȂ ȌȂ ɊǍƨ ǘƠƨȂɊǘɊʁ
ǂɔȂƙɊȌȵ ȌȂ �ʓǂǄͩ ýƨ ƙǴŷǘǾ ɊǍŷɊ ɊǍǘȿ ǘȿ ǘǾȱȌȿȿǘƕǴƨͩ

ýƨ ǂǘȵȿɊ ȿǍȌɶ ɊǍŷɊ ŷȂʁ ȂŷɊɔȵŷǴ ɊȵŷȂȿǂȌȵǾŷɊǘȌȂ ᆀۚ ǘƠ�ʓǂǄ צ ǘƠ�ʓǂǄ

ǘȿ ǾɔǴɊǘȱǴǘƙŷɊǘȌȂ ƕʁ ȿȌǾƨ ǘȂɊƨǄƨȵ ᅕͩ � ǍȌǾȌǾȌȵȱǍǘȿǾ ᆕۚӖ צ ᄱ
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Ȍǂ ŷƕƨǴǘŷȂ ǄȵȌɔȱȿ ǘȿ ƠƨɊƨȵǾǘȂƨƠ ƕʁ ɊǍƨ ǘǾŷǄƨ ᅋ Ⴝۚ ᆕႾႲӖႿ ٝ ᄱͩ ÒǍɔȿͨ
ɊǍƨ ƙȌǾǾɔɊŷɊǘɳǘɊʁ Ȍǂ ɊǍƨ ƠǘŷǄȵŷǾӖ Ӗ

ᄱ ᄱ
ᆀӖ

ᅋ ᅋ
ᆀሪ

ǂȌȵƙƨȿ ᆀᄱႾᅋႿ Ⴝ ᅕᅋͩ
OȵȌǾ ɊǍƨ ƙŷȿƨ ᄱ Ⴝ Ӗͨ ǘɊ ǂȌǴǴȌɶȿ ɊǍŷɊ ɊǍƨ ȂŷɊɔȵŷǴ ɊȵŷȂȿǂȌȵǾŷɊǘȌȂ

ƠƨǂǘȂƨƠ ƕʁ ᄱ צ ᄱФᆓႾᄱႿ צ ᆓႾᄱႿݛԕᄱФᆓႾᄱႿԡ ۮ ᄱ ǘȿ ǾɔǴɊǘȱǴǘƙŷɊǘȌȂ ƕʁ
ŷ ȂȌȂʌƨȵȌ ǘȂɊƨǄƨȵ ᅕͩ &ȌȂȿǘƠƨȵ ᄱ Ⴝ ӖФ ়Ⴓᅕুͩ ÒǍǘȿ ǘȿ ŷ ɊȌȵȿǘȌȂ ǄȵȌɔȱͨ
ȿȌ ŷȂʁ Ǿŷȱͨ ȿɔƙǍ ŷȿ ᆀӖФ়Ⴓᅕু ɶǍǘƙǍ ǂŷƙɊȌȵȿ ɊǍȵȌɔǄǍ ɊǍƨ ȴɔȌɊǘƨȂɊͨ ǘȿ
ʌƨȵȌͩ YȌɶƨɳƨȵͨ ɶƨ Ǎŷɳƨᅕ ܍ Ⴑ ٝ ӖФ ়ႳᅕুɶǍǘƙǍ ǘȂ ŷ ƙȌȂɊȵŷƠǘƙɊǘȌȂͩ

�ŷɊɔȵŷǴ ǘȿȌǾȌȵȱǍǘȿǾȿ ǴƨŷƠ ɊȌ ɊǍƨ ƨȴɔǘɳŷǴƨȂƙƨ Ȍǂ ƙŷɊƨǄȌȵǘƨȿͩ

ΖͩΕͩΗ -ƨǂǘȂǘɊǘȌȂͩ �Ȃ ƨȴɔǘɳŷǴƨȂƙƨ Ȍǂ ƙŷɊƨǄȌȵǘƨȿ ƙȌȂȿǘȿɊȿ Ȍǂ ǂɔȂƙɊȌȵȿᄰۚE צ Nͨ ᄱۚN צ E ŷȂƠ ȂŷɊɔȵŷǴ ǘȿȌǾȌȵȱǍǘȿǾȿ ᆆۚ ǘƠE
ᄱᄰצႼۮ ŷȂƠᆚۚ ǘƠN

ᄰᄱͩצႼۮ ÒǍƨ ƙŷɊƨǄȌȵǘƨȿ E ŷȂƠ N ŷȵƨ ƨȴɔǘɳŷǴƨȂɊͨ ɶȵǘɊɊƨȂ E ۫ Nͨ
ǘǂ ɊǍƨȵƨ ƨɾǘȿɊȿ ŷȂ ƨȴɔǘɳŷǴƨȂƙƨ ƕƨɊɶƨƨȂ ɊǍƨǾͩ

�ȿ ɊǍƨ ȂȌǾƨȂƙǴŷɊɔȵƨ ȿɔǄǄƨȿɊȿͨ ɊǍƨ
ȂȌɊǘȌȂ Ȍǂ ƨȴɔǘɳŷǴƨȂɊ ƙŷɊƨǄȌȵǘƨȿ
ƠƨǂǘȂƨȿ ŷȂ ƨȴɔǘɳŷǴƨȂƙƨ ȵƨǴŷɊǘȌȂͩ

ÒǍƨȵƨ ǘȿ ŷ ɔȿƨǂɔǴ ƙǍŷȵŷƙɊƨȵǘʌŷɊǘȌȂ Ȍǂ ɊǍƨ ǂɔȂƙɊȌȵȿ ǘȂ ŷȂ ƨȴɔǘɳŷ΂
ǴƨȂƙƨ Ȍǂ ƙŷɊƨǄȌȵǘƨȿͩ bɊȿ ȿɊŷɊƨǾƨȂɊ ȵƨȴɔǘȵƨȿ Ȃƨɶ ɊƨȵǾǘȂȌǴȌǄʁͩ

ΖͩΕͩΘ -ƨǂǘȂǘɊǘȌȂͩ � ǂɔȂƙɊȌȵ ᅊۚEצ N ǘȿю ǂɔǴǴ ǘǂͨ ǂȌȵ ŷȂʁ ȱŷǘȵᅂᆠᅃ Ȍǂ ȌƕǫƨƙɊȿ ǘȂ ɊǍƨ ƙŷɊƨǄȌȵʁEͨ ɊǍƨ ǾȌȵȱǍǘȿǾ
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