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QƨȂƨȵŷɊǘȂǄ OɔȂƙɊǘȌȂȿ

&ȌȱʁȵǘǄǍɊ Ќ ΔΒΔΓ ƕʁ QȵƨǄȌȵʁ Qͩ ÇǾǘɊǍ
|ŷȿɊ ɔȱƠŷɊƨƠͯ Θ �ȌɳƨǾƕƨȵ ΔΒΔΓ

"ʁ ƨȂƙȌƠǘȂǄ ŷ ȿƨȴɔƨȂƙƨ Ȍǂ ȂɔǾƕƨȵȿ ŷȿ ɊǍƨ ƙȌƨǂǂǘƙǘƨȂɊȿ Ȍǂ ŷ ǂȌȵǾŷǴ
ȱȌɶƨȵ ȿƨȵǘƨȿͨ ɶƨ ǄŷǘȂ ŷƙƙƨȿȿ ɊȌ ŷ ȵŷȂǄƨ Ȍǂ ŷǴǄƨƕȵŷǘƙ ɊƨƙǍȂǘȴɔƨȿͩ
�ȿ ŷ ƙȌȂȿƨȴɔƨȂƙƨͨ ɊǍƨȿƨ ǄƨȂƨȵŷɊǘȂǄ ȿƨȵǘƨȿ ŷȵƨ ȌǂɊƨȂ ɔȿƨǂɔǴ ǂȌȵ
ǂǘȂƠǘȂǄ ŷ ƙǴȌȿƨƠǂȌȵǾ ƨɾȱȵƨȿȿǘȌȂȿ ǂȌȵ ɊǍƨ ƨǴƨǾƨȂɊȿ ǘȂ ŷ ȿƨȴɔƨȂƙƨͨ
ŷȂŷǴʁʌǘȂǄ ɊǍƨ ŷȿʁǾȱɊȌɊǘƙ ȱȵȌȱƨȵɊǘƨȿͨ ŷȂƠ ȱȵȌɳǘȂǄ ǘƠƨȂɊǘɊǘƨȿͩ

ΙͩΒ QƨȂƨȵŷɊǘȂǄ Çƨȵǘƨȿ

bȂ Ǎǘȿ ɶƨǴǴǮȂȌɶȂ ƕȌȌǮ QƨȂƨȵŷɊǘȂǄǂɔȂƙɊǘȌȂȌǴȌǄʁͨ YƨȵƕƨȵɊ ýǘǴǂ Ơƨ
ȿƙȵǘƕƨȿ ŷ ǄƨȂƨȵŷɊǘȂǄ ȿƨȵǘƨȿ ŷȿ ͢ŷ ƙǴȌɊǍƨȿǴǘȂƨ ȌȂ ɶǍǘƙǍ ɶƨ ǍŷȂǄ ɔȱ
ŷ ȿƨȴɔƨȂƙƨ Ȍǂ ȂɔǾƕƨȵȿ ǂȌȵ ƠǘȿȱǴŷʁͩͣ

-ƨǂǘȂǘɊǘȌȂ Ιͩ ΒͩΓͩ OȌȵ ŷȂʁ ƙȌɔȂɊŷƕǴƨ ȿƨȴɔƨȂƙƨ ႾᅅႱᆠ ᅅႲᆠ ᅅႳᆠ Н Ⴟ Ȍǂ
ƨǴƨǾƨȂɊȿ ǘȂ ŷ ƠȌǾŷǘȂ ᄼͨ ɊǍƨ ƙȌȵȵƨȿȱȌȂƠǘȂǄ ȌȵƠǘȂŷȵʁ ǄƨȂƨȵŷɊǘȂǄ
ȿƨȵǘƨȿ ǘȿ ɊǍƨ ǂȌȵǾŷǴ ȱȌɶƨȵ ȿƨȵǘƨȿ ᅊ Ⴝۚ ᅐٝӎٮ ᅅᅐ ᅢᅐ ǘȂ ᄼЪЪᅢЫЫͩ

QƨȂƨȵŷɊǘȂǄ ȿƨȵǘƨȿ ɶƨȵƨ ǘȂɊȵȌƠɔƙƨƠ ƕʁ
�ƕȵŷǍŷǾ Ơƨ �Ȍǘɳȵƨ ǘȂ ΓΙΕΒ ɊȌ ȿȌǴɳƨ
ɊǍƨ ǄƨȂƨȵŷǴ ǴǘȂƨŷȵ ȵƨƙɔȵȵƨȂƙƨȿͩ

¹ȵȌƕǴƨǾ Ιͩ ΒͩΔͩ OȌȵ ŷȂʁ ȂȌȂȂƨǄŷɊǘɳƨ ǘȂɊƨǄƨȵ ᅐͨ ƙȌȂȿǘƠƨȵ ɊǍƨ ǘȂɊƨǄƨȵ
ȿƨȴɔƨȂƙƨ ᅅᅐ ƠƨǂǘȂƨƠ ƕʁ ɊǍƨ ȵƨƙɔȵȵƨȂƙƨ ᅅᅐႻႲ Ⴝ Ⴓᅅᅐ Ⴛ Ⴒ ŷȂƠ ɊǍƨ
ǘȂǘɊǘŷǴ ƙȌȂƠǘɊǘȌȂ ᅅႱ Ⴝ Ⴑͩ OǘȂƠ ŷ ƙǴȌȿƨƠǂȌȵǾ ƨɾȱȵƨȿȿǘȌȂ ǂȌȵ ᅅᅐͩ
Çƨȵǘƨȿ ȿȌǴɔɊǘȌȂͩ &ȌȂȿǘƠƨȵ ɊǍƨ ǄƨȂƨȵŷɊǘȂǄ ȿƨȵǘƨȿ ᅊ Ⴝۚ ᅐٝӎٮ ᅅᅐ ᅢᅐ ǘȂӖЪᅢЫͩ ÒǍƨ ȵƨƙɔȵȵƨȂƙƨ ǘǾȱǴǘƨȿ ɊǍŷɊͨ ǂȌȵ ŷǴǴ ȂȌȂȂƨǄŷɊǘɳƨ ǘȂɊƨǄƨȵȿ ᅐͨ
ɶƨ Ǎŷɳƨ ᅅᅐႻႲ ᅢᅐ Ⴝ ႾႳᅅᅐ Ⴛ ႲႿᅢᅐͩ bɊ ǂȌǴǴȌɶ ɊǍŷɊ

ᅊ Ⴜ ᅅႱᅢ Ⴝ ᅐٝӎᅅᅐႻႲٯ ᅢᅐ Ⴝ ᅐٝӎႾႳᅅᅐٯ Ⴛ ႲႿᅢᅐ Ⴝ Ⴓ⎧⎪⎩ٯᅐٝӎᅅᅐ ᅢᅐ⎫⎪⎭Ⴛ ⎧
⎪⎩
⎭⎪⎫ᅐٝӎᅢᅐٯ Ⴝ Ⴓᅊ Ⴛ ႲႲ Ⴜ ᅢ ᆡ

YƨȂƙƨͨ ɶƨ ȌƕɊŷǘȂ ɊǍƨ ǂɔȂƙɊǘȌȂŷǴ ƨȴɔŷɊǘȌȂ

ԘႲ Ⴜ Ⴓᅢᅢ Ԥᅊ Ⴝ Ԙ Ⴒᅢ Ⴜ ႳԤᅊ Ⴝ ႲႲ Ⴜ ᅢ ث ᅊ Ⴝ ᅢႾႲ Ⴜ ᅢႿႾႲ Ⴜ ႳᅢႿ ᆡ
ÒȌ ǂǘȂƠ ŷ ǂȌȵǾɔǴŷ ǂȌȵ ᅅᅐͨ ɶƨ ƨɾȱŷȂƠ ᅊ ŷȿ ŷ ȱȌɶƨȵ ȿƨȵǘƨȿͯ

ᅊ Ⴝ ᅢႾႲ Ⴜ ᅢႿႾႲ Ⴜ ႳᅢႿ Ⴝ ᅢ Ԙ ႳႲ Ⴜ Ⴓᅢ Ⴜ ႲႲ Ⴜ ᅢԤ Ⴝ ᅐҴႱႾႳᅢႿᅐٯ Ⴜ ᅐҴႱٯ ᅢᅐ Ⴝ ᅐٝӎႾႳᅐٯ Ⴜ ႲႿᅢᅐ ᆠ
ȿȌ ᅅᅐ Ⴝ Ⴓᅐ Ⴜ Ⴒ ǂȌȵ ŷǴǴ ȂȌȂȂƨǄŷɊǘɳƨ ǘȂɊƨǄƨȵȿ ᅐͩ

¹ȵȌƕǴƨǾ Ιͩ ΒͩΕͩ OȌȵ ŷȂʁ ȂȌȂȂƨǄŷɊǘɳƨ ǘȂɊƨǄƨȵ ᅐͨ ƙȌȂȿǘƠƨȵ ɊǍƨ ǘȂɊƨǄƨȵ
ȿƨȴɔƨȂƙƨ ᅅᅐ ƠƨǂǘȂƨƠ ƕʁ ɊǍƨ ȵƨƙɔȵȵƨȂƙƨ ᅅᅐႻႲ Ⴝ Ⴓᅅᅐ Ⴛ ᅐ ŷȂƠ ɊǍƨ
ǘȂǘɊǘŷǴ ƙȌȂƠǘɊǘȌȂ ᅅႱ Ⴝ Ⴒͩ OǘȂƠ ŷ ƙǴȌȿƨƠǂȌȵǾ ƨɾȱȵƨȿȿǘȌȂ ǂȌȵ ᅅᅐͩ



ΚΔ OȌɔȂƠŷɊǘȌȂȿ Ȍǂ 5ȂɔǾƨȵŷɊǘɳƨ &ȌǾƕǘȂŷɊȌȵǘƙȿ &ȌȱʁȵǘǄǍɊ Ќ ΔΒΔΓ ƕʁ QȵƨǄȌȵʁ Qͩ ÇǾǘɊǍ

Çƨȵǘƨȿ ȿȌǴɔɊǘȌȂͩ ÇƨɊɊǘȂǄ ᅊ Ⴝۚ ᅐٝӎٮ ᅅᅐ ᅢᅐ ǘȂ ӖЪᅢЫͨ ɊǍƨ ȵƨƙɔȵȵƨȂƙƨ Ǆǘɳƨȿᅊ Ⴜ ᅅႱᅢ Ⴝ ᅐٝӎᅅᅐႻႲٯ ᅢᅐ Ⴝ ᅐٝӎႾႳᅅᅐٯ Ⴛ ᅐႿᅢᅐ Ⴝ Ⴓ ᅐٝӎᅅᅐٯ ᅢᅐ Ⴛ ᅐٝӎٯ ᅐ ᅢᅐ Ⴝ Ⴓᅊ Ⴛ ᅢႾႲ Ⴜ ᅢႿႳ ᆡ
YƨȂƙƨͨ ɶƨ ȌƕɊŷǘȂ

ԘႲ Ⴜ Ⴓᅢᅢ Ԥᅊ Ⴝ Ԙ Ⴒᅢ Ⴜ ႳԤᅊ Ⴝ ᅢႾႲ Ⴜ ᅢႿႳ Ⴛ Ⴒᅢ
ث ᅊ Ⴝ ԕᅢႳ Ⴛ ႾႲ Ⴜ ᅢႿႳԡᅢᅢႾႲ Ⴜ ᅢႿႳႾႲ Ⴜ ႳᅢႿ Ⴝ Ⴒ Ⴜ Ⴓᅢ Ⴛ ႳᅢႳႾႲ Ⴜ ᅢႿႳႾႲ Ⴜ ႳᅢႿ ᆡ

ÒȌ ǂǘȂƠ ŷȂ ƨɾȱǴǘƙǘɊ ǂȌȵǾɔǴŷ ǂȌȵ ᅅᅐͨ ɶƨ ǂǘȵȿɊ ǂǘȂƠ ŷ ȱŷȵɊǘŷǴ ǂȵŷƙɊǘȌȂ
ƠƨƙȌǾȱȌȿǘɊǘȌȂ

ᅊ Ⴝ Ⴒ Ⴜ Ⴓᅢ Ⴛ ႳᅢႳႾႲ Ⴜ ᅢႿႳႾႲ Ⴜ ႳᅢႿ Ⴝ ᆀႾႲ Ⴜ ᅢႿႳ Ⴛ ᆁႲ Ⴜ ᅢ Ⴛ ᆂႲ Ⴜ Ⴓᅢ ᆡ
ÇǘȂƙƨ ᆀႾႲ Ⴜ ႳᅢႿ Ⴛ ᆁႾႲ Ⴜ ᅢႿႾႲ Ⴜ ႳᅢႿ Ⴛ ᆂႾႲ Ⴜ ᅢႿႳ Ⴝ Ⴒ Ⴜ Ⴓᅢ Ⴛ ႳᅢႳͨ ɶƨ
Ǎŷɳƨ ᅢႽ Ⴒۚ ᆀႾႼႲႿ Ⴝ Ⴒ ث ᆀႽ ႼႲᅢႽ ႲႳ ۚ ᆂԕ ႲႳ ԡႳ Ⴝ Ⴒ Ⴜ Ⴒ Ⴛ ႲႳ ث ᆂႽ ႳᅢႽ Ⴑۚ ႼႲ Ⴛ ᆁ Ⴛ ႳႽ Ⴒ ث ᆁ Ⴝ Ⴑ ᆡ
YƨȂƙƨͨ ƨɾȱŷȂƠǘȂǄ ᅊ ŷȿ ŷ ȱȌɶƨȵ ȿƨȵǘƨȿ ȱȵȌƠɔƙƨȿ

ᅊ Ⴝ Ⴒ Ⴜ Ⴓᅢ Ⴛ ႳᅢႳႾႲ Ⴜ ᅢႿႳႾႲ Ⴜ ႳᅢႿ Ⴝ ႾႼႲႿႾႲ Ⴜ ᅢႿႳ Ⴛ ႳႲ Ⴜ ႳᅢႽ ႼٯᅐٝӎႾᅐ Ⴛ ႲႿᅢᅐ Ⴛ Ⴓ ᅐٝӎႾႳᅢႿᅐٯ Ⴝ ᅐٝӎႾႳᅐႻႲٯ Ⴜ ᅐ Ⴜ ႲႿᅢᅐ ᆠ
ȿȌ ᅅᅐ Ⴝ ႳᅐႻႲ Ⴜ ᅐ Ⴜ Ⴒ ǂȌȵ ŷǴǴ ȂȌȂȂƨǄŷɊǘɳƨ ǘȂɊƨǄƨȵȿ ᅐͩ

¹ȵȌȱȌȿǘɊǘȌȂ Ιͩ ΒͩΖ ΆOǘƕȌȂŷƙƙǘ ȿƨȵǘƨȿ·ͩ OȌȵ ŷȂʁ ȂȌȂȂƨǄŷɊǘɳƨ ǘȂɊƨǄƨȵ ᅕͨ
ǴƨɊ ᄰᅕ ƠƨȂȌɊƨ ɊǍƨ ᅕͽɊǍ OǘƕȌȂŷƙƙǘ ȂɔǾƕƨȵͩ ÇƨɊɊǘȂǄ ᄰႾᅢႿ Ⴝۚ ᅕٝӎٮ ᄰᅕ ᅢᅕͨ
ɶƨ Ǎŷɳƨ ᄰႾᅢႿ Ⴝ ᅢႲ Ⴜ ᅢႼ ᅢႳ ᆡ
¹ȵȌȌǂͩ ÒǍƨ OǘƕȌȂŷƙƙǘ ȵƨƙɔȵȵƨȂƙƨ ǄǘɳƨȿᄰႾᅢႿ Ⴜ ᄰႱ Ⴜ ᄰႲ ᅢᅢႳ Ⴝ ᅕٝӎᄰᅕႻႳٯ ᅢᅕ Ⴝ ᅕٝӎႾᄰᅕႻႲٯ Ⴛ ᄰᅕႿᅢᅕ Ⴝ ᄰႾᅢႿ Ⴜ ᄰႱᅢ Ⴛ ᄰႾᅢႿ ᆡ
ÛȿǘȂǄ ɊǍƨ ǘȂǘɊǘŷǴ ƙȌȂƠǘɊǘȌȂȿ ᄰႱ Ⴝ Ⴑ ŷȂƠ ᄰႲ Ⴝ Ⴒͨ ɶƨ ȌƕɊŷǘȂ

ԚႲ Ⴜ ᅢ Ⴜ ᅢႳᅢႳ ԦᄰႾᅢႿ Ⴝ Ԙ ႲᅢႳ Ⴜ Ⴒᅢ Ⴜ ႲԤᄰႾᅢႿ Ⴝ Ⴒᅢث ᄰႾᅢႿ Ⴝ ᅢႲ Ⴜ ᅢႼ ᅢႳ ᆡ
¹ȵȌƕǴƨǾ Ιͩ ΒͩΗͩ Ûȿƨ OǘƕȌȂŷƙƙǘ ȿƨȵǘƨȿ ɊȌ ƠƨɊƨȵǾǘȂƨ ŷ ƙǴȌȿƨƠǂȌȵǾ
ǂȌȵ ɊǍƨ OǘƕȌȂŷƙƙǘ ȂɔǾƕƨȵȿͩ

Çƨȵǘƨȿ ȿȌǴɔɊǘȌȂͩ ýƨ ǂǘȵȿɊ ǂǘȂƠ ŷ ȱŷȵɊǘŷǴ ǂȵŷƙɊǘȌȂ ƠƨƙȌǾȱȌȿǘɊǘȌȂ ǂȌȵ
ɊǍƨ OǘƕȌȂŷƙƙǘ ȿƨȵǘƨȿͩ "ʁ ȿƨɊɊǘȂǄ ᆕү Ⴝۚ ႲႳႾႲ ү ႶႿͨٹ ǘɊ ǂȌǴǴȌɶȿ ɊǍŷɊႲ Ⴜ ᅢ Ⴜ ᅢႳ Ⴝ ႾႲ Ⴜ ᆕႻ ᅢႿႾႲ Ⴜ ᆕႼ ᅢႿͨ ȿȌ ɶƨ ȌƕɊŷǘȂ

ᄰ Ⴝ ᅢႲ Ⴜ ᅢႼ ᅢႳ Ⴝ ᆀႲ Ⴜ ᆕႻ ᅢ Ⴛ ᆁႲ Ⴜ ᆕႼ ᅢ ᆡ



&ȌȱʁȵǘǄǍɊ Ќ ΔΒΔΓ ƕʁ QȵƨǄȌȵʁ Qͩ ÇǾǘɊǍ QƨȂƨȵŷɊǘȂǄ OɔȂƙɊǘȌȂȿ ΚΕ

ÇǘȂƙƨ ᆀႾႲ Ⴜ ᆕႼ ᅢႿ Ⴛ ᆁႾႲ Ⴜ ᆕႻ ᅢႿ Ⴝ ᅢͨ ɶƨ Ǎŷɳƨ

ᅢႽ Ⴒᆕᆴ ۚ ᆀ ШႲ Ⴜ ᆕᆵᆕᆴ Щ Ⴝ Ⴒᆕᆴ ث ᆀႽ Ⴒᆕᆴ Ш ᆕᆴᆕᆴႼᆕᆵ Щ Ⴝ ႲٹႶ ᆠᅢ Ⴝ Ⴒᆕᆵ ۚ ᆁ ШႲ Ⴜ ᆕᆴᆕᆵ Щ Ⴝ Ⴒᆕᆵ ث ᆁ Ⴝ Ⴒᆕᆵ Ш ᆕᆵᆕᆵႼᆕᆴ Щ Ⴝ Ⴜ ႲٹႶ ᆡ
YƨȂƙƨͨ ƨɾȱŷȂƠǘȂǄ ᅊ ŷȿ ŷ ȱȌɶƨȵ ȿƨȵǘƨȿ ȱȵȌƠɔƙƨȿ

ᄰႾᅢႿ Ⴝ ႲٹႶ ԙ ႲႲ Ⴜ ᆕႻ ᅢ Ⴜ ႲႲ Ⴜ ᆕႼ ᅢԥ
Ⴝ ႲٹႶ⎧⎪⎩ٯᅕٝӎႾᆕႻ ᅢႿᅕ Ⴜ ᅕٝӎႾᆕႼٯ ᅢႿᅕ⎫⎪⎭ Ⴝ ᅕٝӎٯ ႲٹႶႾᆕᅕႻ Ⴜ ᆕᅕႼႿᅢᅕ

ȿȌ ᄰᅕ Ⴝ ႲٹႶԗ ႲႻٹႶႳ ԣᅕ Ⴜ ႲٹႶԗ ႲႻٹႶႳ ԣᅕ ǂȌȵ ŷǴǴ ȂȌȂȂƨǄŷɊǘɳƨ ǘȂɊƨǄƨȵȿ ᅐͩ

¹ȵȌƕǴƨǾ Ιͩ ΒͩΘͩ OȌȵ ŷǴǴ ȂȌȂȂƨǄŷɊǘɳƨ ǘȂɊƨǄƨȵȿ ᅕͨ ǴƨɊ ᄰᅕ ƠƨȂȌɊƨ ɊǍƨᅕɊǍ OǘƕȌȂŷƙƙǘ ȂɔǾƕƨȵͩ ÇǍȌɶ ɊǍŷɊ ᄰႱႻᄰႲႻᄰႳႻ߂Ⴛᄰᅕ Ⴝ ᄰᅕႻႳႼႲͩ

Çƨȵǘƨȿ ȿȌǴɔɊǘȌȂͩ &ȌǾƕǘȂǘȂǄ ¹ȵȌƕǴƨǾ ΘͩΕͩΕ ŷȂƠ ¹ȵȌȱȌȿǘɊǘȌȂ ΙͩΒͩΖ
ȿǍȌɶȿ ɊǍŷɊ

ᅕٝӎႾᄰႱٯ Ⴛ ᄰႲ Ⴛ ᄰႳ Ⴛ߂ႻᄰᅕႿᅢᅕ Ⴝ ᄰႾᅢႿႾႲ Ⴜ ᅢႿ Ⴝ ᅢႾႲ Ⴜ ᅢႿႾႲ Ⴜ ᅢ Ⴜ ᅢႳႿ ᆡ
�Ȃ ɊǍƨ ȌɊǍƨȵ ǍŷȂƠͨ ɶƨ ŷǴȿȌ Ǎŷɳƨ

ᅕٝӎႾᄰᅕႻႳٯ Ⴜ ႲႿᅢᅕ Ⴝ ᄰ Ⴜ ᄰႱ Ⴜ ᄰႲ ᅢᅢႳ Ⴜ ႲႲ Ⴜ ᅢ
Ⴝ ႲᅢႾႲ Ⴜ ᅢ Ⴜ ᅢႳႿ Ⴜ Ⴒᅢ Ⴜ ႲႲ Ⴜ ᅢႽ ႾႲ Ⴜ ᅢႿ Ⴜ ႾႲ Ⴜ ᅢ Ⴜ ᅢႳႿႾႲ Ⴜ ᅢႿ Ⴜ ᅢႾႲ Ⴜ ᅢ Ⴜ ᅢႳႿᅢႾႲ Ⴜ ᅢႿႾႲ Ⴜ ᅢ Ⴜ ᅢႳႿႽ ᅢႾႲ Ⴜ ᅢႿႾႲ Ⴜ ᅢ Ⴜ ᅢႳႿ ᆡ

&ȌǾȱŷȵǘȂǄ ƙȌƨǂǂǘƙǘƨȂɊȿ Ȍǂ ᅢᅕ ǘȂ ɊǍƨȿƨ ɊɶȌ ǂȌȵǾŷǴ ȱȌɶƨȵ ȿƨȵǘƨȿ
ʁǘƨǴƠȿ ɊǍƨ ǘƠƨȂɊǘɊʁͩ

Ιͩ Γ bƠƨȂɊǘɊǘƨȿ ǂȵȌǾ QƨȂƨȵŷɊǘȂǄ Çƨȵǘƨȿ

ýƨ ǘǴǴɔȿɊȵŷɊƨ ɊǍƨ ȱȌɶƨȵ Ȍǂ ǄƨȂƨȵŷɊǘȂǄ ȿƨȵǘƨȿ ƕʁ ȱȵȌɳǘȂǄ ŷȂƠ ȵƨȱȵȌɳ
ǘȂǄ ƙȌǾƕǘȂŷɊȌȵǘŷǴ ǘƠƨȂɊǘɊǘƨȿͩ

¹ȵȌƕǴƨǾ Ιͩ ΓͩΓͩ OȌȵ ŷȂʁ ȂȌȂȂƨǄŷɊǘɳƨ ǘȂɊƨǄƨȵ ᅕͨ ǴƨɊ ᄰᅕ ƕƨ ɊǍƨ ᅕɊǍ
OǘƕȌȂŷƙƙǘ ȂɔǾƕƨȵͩ ¹ȵȌɳƨ ɊǍŷɊ ᄰႲ Ⴛ ᄰႴ Ⴛ ᄰႶ Ⴛ߂ႻᄰႳᅕႻႲ Ⴝ ᄰႳᅕႻႳͩ

Çƨȵǘƨȿ ȿȌǴɔɊǘȌȂͩ ¹ȵȌȱȌȿǘɊǘȌȂ Ιͩ ΒͩΖ Ǆǘɳƨȿ ᄰႾᅢႿ Ⴝ ᅢႲႼᅢႼᅢᆬ Ⴝ ᅕٝӎᄰᅕٮ ᅢᅕͩ
ÇǘȂƙƨႲႳᅢԕᄰႾᅢႿ Ⴜ ᄰႾႼᅢႿԡ Ⴝ Ⴒᅢ ᅕٝӎٯ ႲႳԕᄰᅕ Ⴜ ႾႼႲႿᅕ ᄰᅕԡ ᅢᅕ Ⴝ Ⴒᅢ ᅕٝӎᄰႳᅕႻႲٯ ᅢႳᅕႻႲ Ⴝ ᅕٝӎᄰႳᅕႻႲٯ ᅢႳᅕ ᆠ



ΚΖ OȌɔȂƠŷɊǘȌȂȿ Ȍǂ 5ȂɔǾƨȵŷɊǘɳƨ &ȌǾƕǘȂŷɊȌȵǘƙȿ &ȌȱʁȵǘǄǍɊ Ќ ΔΒΔΓ ƕʁ QȵƨǄȌȵʁ Qͩ ÇǾǘɊǍ

¹ȵȌƕǴƨǾ ΘͩΕͩΕ ȿǍȌɶȿ ɊǍŷɊ ɊǍƨ ǄƨȂƨȵŷɊǘȂǄ ȿƨȵǘƨȿ ǂȌȵ ɊǍƨ ǴƨǂɊ ȿǘƠƨ Ȍǂ
ɊǍƨ ƠƨȿǘȵƨƠ ǘƠƨȂɊǘɊʁ ǘȿ

ᅕٝӎႾᄰႲٯ Ⴛ ᄰႴ Ⴛ߂ႻᄰႳᅕႻႲႿ ႾᅢႳᅕ Ⴛ ᅢႳᅕႻႲႿ Ⴝ ᄰႾᅢႿ Ⴜ ᄰႾႼᅢႿႳᅢႾႲ Ⴜ ᅢႿ
Ⴝ ႲႳᅢႾႲ Ⴜ ᅢႿ Ԙ ᅢႲ Ⴜ ᅢႼ ᅢႳ Ⴛ ᅢႲ Ⴛ ᅢႼ ᅢႳ Ԥ Ⴝ Ⴒ Ⴛ ᅢႼ ᅢႳ Ⴛ Ⴒ Ⴜ ᅢႼ ᅢႳႳႾႲ Ⴜ ᅢႿႾႲ Ⴜ ᅢ Ⴜ ᅢႳႿႾႲ Ⴛ ᅢ Ⴜ ᅢႳႿႽ Ⴒ Ⴛ ᅢႾႲ Ⴜ ᅢ Ⴜ ᅢႳႿႾႲ Ⴛ ᅢ Ⴜ ᅢႳႿ ᆡ

ÇǘǾǘǴŷȵǴʁͨ ɶƨ ǍŷɳƨႲႳԕᄰႾᅢႿ Ⴛ ᄰႾႼᅢႿԡ Ⴝ ᅕٝӎٯ ႲႳԕᄰᅕ Ⴛ ႾႼႲႿᅕᄰᅕԡ ᅢᅕ Ⴝ ᅕٝӎᄰႳᅕٯ ᅢႳᅕ ᆠ
ȿȌ ɊǍƨ ǄƨȂƨȵŷɊǘȂǄ ȿƨȵǘƨȿ ǂȌȵ ɊǍƨ ȵǘǄǍɊ ȿǘƠƨ ǘȿ

ᅕٝӎᄰႳᅕႻႳٯ ႾᅢႳᅕ Ⴛ ᅢႳᅕႻႲႿ Ⴝ ԘႲ Ⴛ ᅢႳᅢႳ Ԥ ԕᄰႾᅢႿ Ⴛ ᄰႾႼᅢႿԡ
Ⴝ Ⴒ Ⴛ ᅢႳᅢႳ Ԙ ᅢႲ Ⴜ ᅢႼ ᅢႳ Ⴜ ᅢႲ Ⴛ ᅢႼ ᅢႳ Ԥ Ⴝ Ⴒ Ⴛ ᅢႳᅢ Ԛ Ⴒ Ⴛ ᅢႼ ᅢႳ Ⴜ Ⴒ Ⴛ ᅢႻ ᅢႳႾႲ Ⴜ ᅢ Ⴜ ᅢႳႿႾႲ Ⴛ ᅢ Ⴜ ᅢႳႿԦႽ Ⴒ Ⴛ ᅢႾႲ Ⴜ ᅢ Ⴜ ᅢႳႿႾႲ Ⴛ ᅢ Ⴜ ᅢႳႿ ᆡ

"ʁ ƨɾɊȵŷƙɊǘȂǄ ɊǍƨ ƙȌƨǂǂǘƙǘƨȂɊȿ Ȍǂ ᅢႳᅕ Ȍȵ ᅢႳᅕႻႲͨ ɶƨ ƨȿɊŷƕǴǘȿǍ ɊǍƨ
ƠƨȿǘȵƨƠ ǘƠƨȂɊǘɊʁ ȌȂ OǘƕȌȂŷƙƙǘ ȂɔǾƕƨȵȿͩ

�ǴɊƨȵȂŷɊǘɳƨ ȿȌǴɔɊǘȌȂͩ "ƨƙŷɔȿƨ ɶƨ Ǎŷɳƨ

ᅕٝӎᄰᅕٯ ᅢᅕ Ⴝ ᅢႲ Ⴜ ᅢႼ ᅢႳ ԚႲ Ⴛ ᅢ Ⴜ ᅢႳႲ Ⴛ ᅢ Ⴜ ᅢႳ Ԧ Ⴝ ᅢ Ⴛ ᅢႳ Ⴜ ᅢႴႲ Ⴜ ႴᅢႳ Ⴛ ᅢႵ Ⴝ ᅢ Ⴒ Ⴜ ᅢႳႲ Ⴜ ႴᅢႳ Ⴛ ᅢႵ Ⴛ ᅢႳႲ Ⴜ ႴᅢႳ Ⴛ ᅢႵ ᆠ
ƨɾɊȵŷƙɊǘȂǄ ƨɳƨȂ ŷȂƠ ȌƠƠ ȱȌɶƨȵȿ ȿǍȌɶȿ

ᅕٝӎᄰႳᅕٯ ᅢᅕ Ⴝ ᅢႲ Ⴜ Ⴔᅢ Ⴛ ᅢႳ ŷȂƠ ᅕٝӎᄰႳᅕႻႲٯ ᅢᅕ Ⴝ Ⴒ Ⴜ ᅢႲ Ⴜ Ⴔᅢ Ⴛ ᅢႳ ᆡ
YƨȂƙƨͨ ɊǍƨ ǄƨȂƨȵŷɊǘȂǄ ȿƨȵǘƨȿ ǂȌȵ ɊǍƨ ǴƨǂɊ ȿǘƠƨ ǘȿ

ᅕٝӎႾᄰႲٯ Ⴛ ᄰႴ Ⴛ߂ႻᄰႳᅕႻႲႿ ᅢᅕ Ⴝ Ⴒ Ⴜ ᅢႾႲ Ⴜ ᅢႿႾႲ Ⴜ Ⴔᅢ Ⴛ ᅢႳႿ Ⴝ ႲႲ Ⴜ Ⴔᅢ Ⴛ ᅢႳ ᆠ
ŷȂƠ ɊǍƨ ǄƨȂƨȵŷɊǘȂǄ ȿƨȵǘƨȿ ǂȌȵ ɊǍƨ ȵǘǄǍɊ ȿǘƠƨ ǘȿ

ᅕٝӎᄰႳᅕႻႳٯ ᅢᅕ Ⴝ ᅢᅢႾႲ Ⴜ Ⴔᅢ Ⴛ ᅢႳႿ Ⴝ ႲႲ Ⴜ Ⴔᅢ Ⴛ ᅢႳ ᆡ
ÒǍƨ ɊɶȌ ǄƨȂƨȵŷɊǘȂǄ ȿƨȵǘƨȿ ƨȴɔŷǴ ɊǍƨ ȿŷǾƨ ȵŷɊǘȌȂŷǴ ǂɔȂƙɊǘȌȂͨ ȿȌ ɊǍƨ
ƠƨȿǘȵƨƠ ǘƠƨȂɊǘɊʁ ǍȌǴƠȿͩ

¹ȵȌƕǴƨǾ Ιͩ ΓͩΔͩ OȌȵ ŷȂʁ ȂȌȂȂƨǄŷɊǘɳƨ ǘȂɊƨǄƨȵ ᅕͨ ǴƨɊ ᄰᅕ ƠƨȂȌɊƨ ɊǍƨᅕɊǍ OǘƕȌȂŷƙƙǘ ȂɔǾƕƨȵͩ ¹ȵȌɳƨ ɊǍŷɊ

ᄰႳ Ⴛ ᄰႵ Ⴛ ᄰႶ Ⴛ߂ႻᄰႳᅕ Ⴝ ᄰႳᅕႻႲ Ⴜ Ⴒ ᆡ



&ȌȱʁȵǘǄǍɊ Ќ ΔΒΔΓ ƕʁ QȵƨǄȌȵʁ Qͩ ÇǾǘɊǍ QƨȂƨȵŷɊǘȂǄ OɔȂƙɊǘȌȂȿ ΚΗ

Çƨȵǘƨȿ ȿȌǴɔɊǘȌȂͩ ÒǍƨ ŷǴɊƨȵȂŷɊǘɳƨ ȿȌǴɔɊǘȌȂ ŷƕȌɳƨ ȿǍȌɶȿ ɊǍŷɊ ɊǍƨ
ǄƨȂƨȵŷɊǘȂǄ ȿƨȵǘƨȿ ǂȌȵ ɊǍƨ ȵǘǄǍɊ ȿǘƠƨ ǘȿ

ᅕٝӎႾᄰႳᅕႻႲٯ Ⴜ ႲႿᅢᅕ Ⴝ Ⴒ Ⴜ ᅢႲ Ⴜ Ⴔᅢ Ⴛ ᅢႳ Ⴜ ႲႲ Ⴜ ᅢ Ⴝ ႾႲ Ⴜ ᅢႿႳ Ⴜ Ⴒ Ⴛ Ⴔᅢ Ⴜ ᅢႳႾႲ Ⴜ ᅢႿႾႲ Ⴜ Ⴔᅢ Ⴛ ᅢႳႿ Ⴝ ᅢႾႲ Ⴜ ᅢႿႾႲ Ⴜ Ⴔᅢ Ⴛ ᅢႳႿ
ŷȂƠ ɊǍƨ ǄƨȂƨȵŷɊǘȂǄ ȿƨȵǘƨȿ ǂȌȵ ɊǍƨ ǴƨǂɊ ȿǘƠƨ ǘȿٯᅕٝӎႾᄰႱ Ⴛ ᄰႳ Ⴛ߂ႻᄰႳᅕႿ ᅢᅕ Ⴝ ᅢႾႲ Ⴜ ᅢႿႾႲ Ⴜ Ⴔᅢ Ⴛ ᅢႳႿ ᆡ
ÒǍƨ ɊɶȌ ǄƨȂƨȵŷɊǘȂǄ ȿƨȵǘƨȿ ƨȴɔŷǴ ɊǍƨ ȿŷǾƨ ȵŷɊǘȌȂŷǴ ǂɔȂƙɊǘȌȂͨ ȿȌ ɊǍƨ
ƠƨȿǘȵƨƠ ǘƠƨȂɊǘɊʁ ǍȌǴƠȿͩ

¹ȵȌȱȌȿǘɊǘȌȂ Ιͩ ΓͩΕ Ά&ŷɊŷǴŷȂ ȿƨȵǘƨȿ·ͩ OȌȵ ŷȂʁ ȂȌȂȂƨǄŷɊǘɳƨ ǘȂɊƨǄƨȵ ᅕͨ ǴƨɊᄭᅕ ƕƨ ɊǍƨ ᅕͽɊǍ &ŷɊŷǴŷȂ ȂɔǾƕƨȵͩ ÇƨɊɊǘȂǄ ᄭႾᅢႿ Ⴝۚ ᅕٝӎٮ ᄭᅕ ᅢᅕͨ ɶƨ Ǎŷɳƨ

ᄭႾᅢႿ Ⴝ Ⴒ ႼٹႲ Ⴜ ႵᅢႳᅢ ᆡ
¹ȵȌȌǂͩ ÇǘȂƙƨ ᄭႱ Ⴝ Ⴒ ŷȂƠ ɊǍƨ &ŷɊŷǴŷȂ ȵƨƙɔȵȵƨȂƙƨ ΈΓͩΔͩΗΉ ŷȿȿƨȵɊȿ ɊǍŷɊᄭᅕႻႲ Ⴝ ᅕᅒႽႱٮ ᄭᅒᄭᅕႼᅒͨ ɶƨ ȌƕɊŷǘȂᄭႾᅢႿ Ⴜ ᄭႱᅢ Ⴝ ᅕٝӎᄭᅕႻႲٯ ᅢᅕ Ⴝ ⎩⎪⎧ᅕٝӎٯ

ᅕٯᅒႽႱᄭᅒᄭᅕႼᅒ⎫⎪⎭ᅢᅕ Ⴝ ԕᄭႾᅢႿԡႳ
bɊ ǂȌǴǴȌɶȿ ɊǍŷɊ ᅢԕᄭႾᅢႿԡႳ Ⴜ ᄭႾᅢႿ Ⴛ Ⴒ Ⴝ Ⴑ ŷȂƠ ᄭႾᅢႿ Ⴝ ႲүٹႲႼႵᅢႳᅢ ͩ
ÇǘȂƙƨ ɊǍƨ ƕǘȂȌǾǘŷǴ ɊǍƨȌȵƨǾ ΈΘͩΔͩΗΉ ǂȌȵ ƙȌǾȱǴƨɾ ƨɾȱȌȂƨȂɊȿ ǄǘɳƨȿٹႲ Ⴜ Ⴕᅢ Ⴝ Ⴒ Ⴜ Ⴓᅢ Ⴛ߂ ͨ ɶƨ ǍŷɳƨႲ Ⴛ Ⴒٹ Ⴜ ႵᅢႳᅢ Ⴝ Ⴒ Ⴛ ႾႲ Ⴜ Ⴓᅢ Ⴛ߂ႿႳᅢ Ⴝ Ⴒᅢ Ⴜ Ⴒ Ⴛ߂ ᆠႲ Ⴜ Ⴒٹ Ⴜ ႵᅢႳᅢ Ⴝ Ⴒ Ⴜ ႾႲ Ⴜ Ⴓᅢ Ⴛ߂ႿႳᅢ Ⴝ Ⴒ Ⴛ߂ ᆠ
ŷȂƠ ɶƨ ƙȌȂƙǴɔƠƨ ɊǍŷɊ ᄭႾᅢႿ Ⴝ ႲႼٹႲႼႵᅢႳᅢ ͩ

OȵȌǾ ɊǍƨ &ŷɊŷȂ ȿƨȵǘƨȿͨ ɶƨ ƙŷȂ ȵƨƙȌɳƨȵ ɊǍƨ ƙǴȌȿƨƠǂȌȵǾɔǴŷ ǂȌȵ
ɊǍƨ ǘȂƠǘɳǘƠɔŷǴ &ŷɊŷǴŷȂ ȂɔǾƕƨȵȿͩ

&ȌȵȌǴǴŷȵʁ Ιͩ ΓͩΖͩ OȌȵ ŷȂʁ ȂȌȂȂƨǄŷɊǘɳƨ ǘȂɊƨǄƨȵ ᅕͨ ɶƨ Ǎŷɳƨ

ᄭᅕ Ⴝ Ⴒᅕ Ⴛ Ⴒ ԙႳᅕᅕ ԥ Ⴝ ႾႳᅕႿОᅕОႾᅕ Ⴛ ႲႿО Ⴝ ႲႳᅕ Ⴛ Ⴒ ԙႳᅕ Ⴛ Ⴒᅕ ԥ Ⴝ Ⴒᅕ ԙ Ⴓᅕᅕ Ⴜ Ⴒԥ ᆡ
¹ȵȌȌǂͩ ÒǍƨ ƕǘȂȌǾǘŷǴ ɊǍƨȌȵƨǾ ΈΘͩΔͩΗΉ ǂȌȵ ƙȌǾȱǴƨɾ ƨɾȱȌȂƨȂɊȿ ŷȂƠ
ɊǍƨ ŷƕȿȌȵȱɊǘȌȂ ǘƠƨȂɊǘɊʁ ΈΔͩΓͩΕΉ ǂȌȵ ƕǘȂȌǾǘŷǴ ƙȌƨǂǂǘƙǘƨȂɊȿ Ǆǘɳƨ

Ⴒٹ Ⴜ Ⴕᅢ Ⴝ ᅕٝӎԙႲФႳᅕٯ ԥ ႾႼႵᅢႿᅕ Ⴝ Ⴒ Ⴛ ᅕႲٯ ႲႳᅕԙ ႼႲФႳᅕ Ⴜ Ⴒԥ ႾႼႵႿᅕ ᅢᅕ
Ⴝ Ⴒ Ⴛ ᅕႲٯ ႲႳᅕ ԛԕႼႲႳԡԕႼႲႳ Ⴜ Ⴒԡ߂ԕႼႲႳ Ⴜ ᅕ Ⴛ ႳԡႾᅕ Ⴜ ႲႿО ԧ ႾႼႵႿᅕᅢᅕ
Ⴝ Ⴒ Ⴜ ᅕႲٯ Ⴓᅕᅕ ԙႾႲႿႾႲ Ⴛ ႳႿ߂ႾႲ Ⴛ Ⴓᅕ Ⴜ ႵႿႾᅕ Ⴜ ႲႿО ԥ ᅢᅕ
Ⴝ Ⴒ Ⴜ Ⴓ ᅕႲٯ Ⴒᅕ ԙႾႲႿႾႳႿႾႲ Ⴛ ႳႿႾႵႿ߂ႾႳᅕ Ⴜ ႴႿႾႳᅕ Ⴜ ႳႿႾᅕ Ⴜ ႲႿОႾᅕ Ⴜ ႲႿО ԥ ᅢᅕ
Ⴝ Ⴒ Ⴜ Ⴓ ᅕႲٯ ႲᅕԙႳᅕ Ⴜ Ⴓᅕ Ⴜ Ⴒ ԥᅢᅕ Ⴝ Ⴒ Ⴜ Ⴓ ᅕٝӎٯ Ⴒᅕ Ⴛ ႲԙႳᅕᅕ ԥᅢᅕႻႲ



ΚΘ OȌɔȂƠŷɊǘȌȂȿ Ȍǂ 5ȂɔǾƨȵŷɊǘɳƨ &ȌǾƕǘȂŷɊȌȵǘƙȿ &ȌȱʁȵǘǄǍɊ Ќ ΔΒΔΓ ƕʁ QȵƨǄȌȵʁ Qͩ ÇǾǘɊǍ

ɶƨ ȌƕɊŷǘȂ ᄭႾᅢႿ Ⴝ ႲႳᅢԕႲ Ⴜ Ⴒٹ Ⴜ Ⴕᅢԡ Ⴝ ᅕٝӎٯ Ⴒᅕ Ⴛ Ⴒ ԙႳᅕᅕ ԥᅢᅕͩ

5ɾƨȵƙǘȿƨȿ

¹ȵȌƕǴƨǾ Ιͩ ΓͩΗͩ OȌȵ ŷȂʁ ȂȌȂȂƨǄŷɊǘɳƨ ǘȂɊƨǄƨȵ ᅕͨ ǴƨɊ ᄭᅕ ƠƨȂȌɊƨ ɊǍƨᅕɊǍ &ŷɊŷǴŷȂ ȂɔǾƕƨȵ ŷȂƠ ȿƨɊ ᄭႾᅢႿ Ⴝۚ ᅕٝӎٮ ᄭᅕ ᅢᅕͩ Ûȿƨ ǄƨȂƨȵŷɊǘȂǄ
ȿƨȵǘƨȿ ɊȌ ȱȵȌɳƨ ɊǍƨ ǘƠƨȂɊǘɊʁ

ᅕٯᅒႽႱᄭႳᅒ ᄭႳႾᅕႼᅒႿ Ⴝ Ⴕᅕ ᄭᅕ ᆡ
¹ȵȌƕǴƨǾ Ιͩ ΓͩΘͩ OȌȵ ŷȂʁ ȂȌȂȂƨǄŷɊǘɳƨ ǘȂɊƨǄƨȵ ᅕͨ ǴƨɊ ᄭᅕ ƕƨ ɊǍƨ ᅕɊǍ
&ŷɊŷǴŷȂ ȂɔǾƕƨȵ ŷȂƠ ȿƨɊ ᄭႾᅢႿ Ⴝۚ ᅕٝӎٮ ᄭᅕ ᅢᅕͩ ¹ȵȌɳƨ ɊǍŷɊ

ᅕٝӎᅢᅕٯ ᅛᅕ ԕᄭႾᅛႿԡᅕ Ⴝ Ⴒ Ⴜ ᅢႻ ᅢᅛᄭႾᅛႿႲ Ⴜ ᅢ Ⴛ ᅢႳᅛ ᆡ
Ιͩ Δ "ǘȂȌǾǘŷǴ bƠƨȂɊǘɊǘƨȿ ǂȵȌǾ Çƨȵǘƨȿ

QƨȂƨȵŷɊǘȂǄ ȿƨȵǘƨȿ ȱȵȌɳǘƠƨ ǘȂƠƨȱƨȂƠƨȂɊ ɳƨȵǘǂǘƙŷɊǘȌȂ Ȍǂ ɊǍƨ Ǯƨʁ
ǘƠƨȂɊǘɊǘƨȿ ǘȂɳȌǴɳǘȂǄ ƕǘȂȌǾǘŷǴ ŷȂƠ ǾɔǴɊǘƙǍȌȌȿƨ ƙȌƨǂǂǘƙǘƨȂɊȿͩ

ÒǍƨȌȵƨǾ Ιͩ ΔͩΓ Ά"ǘȂȌǾǘŷǴ·ͩ OȌȵ ŷȂʁ ȂȌȂȂƨǄŷɊǘɳƨ ǘȂɊƨǄƨȵ ᅕͨ ɶƨ Ǎŷɳƨ

ႾႲ Ⴛ ᅢႿᅕ Ⴝ ᅒٝӎԙᅕᅒԥᅢᅒٯ
bȂƠɔƙɊǘɳƨ ȱȵȌȌǂͩ OȌȵ ŷȂʁ ȂȌȂȂƨǄŷɊǘɳƨ ǘȂɊƨǄƨȵ ᅕͨ ȿƨɊ

ᄺᅕႾᅢႿ Ⴝۚ ᅒٝӎԙᅕᅒԥᅢᅒٯ ᆡ
ýǍƨȂ ᅕ Ⴝ Ⴑͨ ɶƨ ȿƨƨ ɊǍŷɊ ᄺႱႾᅢႿ Ⴝ Ⴒ ƕƨƙŷɔȿƨ ԕ ႱႱ ԡ Ⴝ Ⴒ ŷȂƠ ԕ ႱᅒႻႲԡ Ⴝ Ⴑ
ǂȌȵ ŷǴǴ ȂȌȂȂƨǄŷɊǘɳƨ ǘȂɊƨǄƨȵȿ ᅒͩ ÒǍƨ ŷƠƠǘɊǘȌȂ ǘƠƨȂɊǘɊʁ ΈΔͩΒͩΘΉ ǂȌȵ
ƕǘȂȌǾǘŷǴ ƙȌƨǂǂǘƙǘƨȂɊȿ Ǆǘɳƨȿ

ᄺᅕႻႲႾᅢႿ Ⴜ ԙᅕ Ⴛ ႲႱ ԥ Ⴝ ᅒႲԙᅕᅒԥᅢᅒٯ Ⴝ ᅒႲ⎧⎩ԙᅕᅒԥٯ Ⴛ ԙ ᅕᅒ Ⴜ Ⴒԥ⎫⎭ᅢᅒ
Ⴝ ᅒႲԙᅕᅒԥᅢᅒٯ Ⴛ ᅒٝӎԙᅕᅒԥᅢᅒႻႲٯ Ⴝ ⎧⎩ᄺᅕႾᅢႿ Ⴜ ԙᅕႱԥ⎫⎭Ⴛ ᅢᄺᅕႾᅢႿ ᆡ

ÇǘȂƙƨ ԕᅕႻႲႱ ԡ Ⴝ Ⴒ Ⴝ ԕᅕႱ ԡͨ ɶƨ ƠƨƠɔƙƨ ɊǍŷɊ ᄺᅕႻႲႾᅢႿ Ⴝ ႾႲ Ⴛ ᅢႿᄺᅕႾᅢႿͩ
ÒǍƨ ǘȂƠɔƙɊǘȌȂ ǍʁȱȌɊǍƨȿǘȿ ǘȿ ᄺᅕႾᅢႿ Ⴝ ႾႲ Ⴛ ᅢႿᅕͨ ȿȌ ɶƨ ƙȌȂƙǴɔƠƨ ɊǍŷɊᄺᅕႻႲႾᅢႿ Ⴝ ႾႲ Ⴛ ᅢႿᅕႻႲͩ
¹ȵȌƕǴƨǾ Ιͩ ΔͩΔͩ OȌȵ ŷǴǴ ȂȌȂȂƨǄŷɊǘɳƨ ǘȂɊƨǄƨȵȿ ᅒͨ ᅕͨ ŷȂƠ ᅔͨ ȵƨȱȵȌɳƨ
ɊǍƨ ɊȵǘȂȌǾǘŷǴ ȵƨɳǘȿǘȌȂ ǘƠƨȂɊǘɊʁ ΈΔͩΓͩΖΉͯ

ԙᅕᅒԥ ԙ ᅕ Ⴜ ᅒᅕႼᅔԥ Ⴝ ԙ ᅕᅔԥ ԙᅔᅒ ԥ ᆡ



&ȌȱʁȵǘǄǍɊ Ќ ΔΒΔΓ ƕʁ QȵƨǄȌȵʁ Qͩ ÇǾǘɊǍ QƨȂƨȵŷɊǘȂǄ OɔȂƙɊǘȌȂȿ ΚΙ

Çƨȵǘƨȿ ȿȌǴɔɊǘȌȂͩ ÛȿǘȂǄ ɊǍƨ ƕǘȂȌǾǘŷǴ ɊǍƨȌȵƨǾ ǂȌɔȵ ɊǘǾƨȿ Ǆǘɳƨȿ

ᅒٝӎٯ ᅐٝӎٯ ԙᅕᅒԥ ԙᅕ Ⴜ ᅒᅐ ԥᅢᅐ ᅣᅒ Ⴝ ᅒٝӎٯ ԙᅕᅒԥ⎧⎪⎩ٯᅐٝӎ ԙᅕ Ⴜ ᅒᅐ ԥᅢᅐ⎫⎪⎭ᅣᅒ Ⴝ ᅒٝӎԙᅕᅒԥٯ ႾႲ Ⴛ ᅢႿᅕႼᅒ ᅣᅒ
Ⴝ ԕႾႲ Ⴛ ᅢႿ Ⴛ ᅣԡᅕ Ⴝ ႾႲ Ⴛ ᅢ Ⴛ ᅣႿᅕ Ⴝ ԕᅢ Ⴛ ႾႲ Ⴛ ᅣႿԡᅕ
Ⴝ ᅔٝӎԙٯ ᅕᅔԥᅢᅕႼᅔ ႾႲ Ⴛ ᅣႿᅔ Ⴝ ᅔٝӎԙٯ ᅕᅔԥᅢᅕႼᅔ ⎧

⎪⎩
ᅒٝӎٯ ԙᅔᅒ ԥᅣᅒ⎫⎪⎭ Ⴝ ᅔٝӎٯ ᅒٝӎԙٯ ᅕᅔԥ ԙᅔᅒ ԥᅢᅕႼᅔᅣᅒ ᆡ

5ɾɊȵŷƙɊǘȂǄ ɊǍƨ ƙȌƨǂǂǘƙǘƨȂɊ Ȍǂ ᅢᅕႼᅔᅣᅒ ȱȵȌɳƨȿ ɊǍƨ ɊȵǘȂȌǾǘŷǴ ȵƨɳǘȿǘȌȂ
ǘƠƨȂɊǘɊʁͩ ÒǍǘȿ ŷȵǄɔǾƨȂɊ ŷǴȿȌ ƨɾȱǴŷǘȂȿ ɊǍƨ ȂŷǾƨͩ

¹ȵȌƕǴƨǾ Ιͩ ΔͩΕͩ OȌȵ ŷǴǴ ȂȌȂȂƨǄŷɊǘɳƨ ǘȂɊƨǄƨȵȿ ᅔ ŷȂƠ ᅕͨ ȵƨȱȵȌɳƨ ɊǍƨ
ȱŷȵŷǴǴƨǴ ȿɔǾ ǘƠƨȂɊǘɊʁ ΈΔͩΕͩΖΉ ǂȌȵ ƕǘȂȌǾǘŷǴ ƙȌƨǂǂǘƙǘƨȂɊȿͯᅕٯᅐႽႱԙᅔႻ ᅐᅐ ԥ Ⴝ ԙᅔႻ ᅕႻ Ⴒᅕ ԥ ᆡ
Çƨȵǘƨȿ ȿȌǴɔɊǘȌȂͩ ÒǍƨ ǄƨȂƨȵŷǴǘʌƨƠ ƕǘȂȌǾǘŷǴ ɊǍƨȌȵƨǾ ΈΘͩΔͩΕΉ ȿɊŷɊƨȿ
ɊǍŷɊ ႾႲႼᅢႿႼᅔႼႲ Ⴝ ᅕٝӎٮ ԕᅔႻᅕᅕ ԡ ᅢᅕͩ YƨȂƙƨͨ ƨɾɊȵŷƙɊǘȂǄ ɊǍƨ ƙȌƨǂǂǘƙǘƨȂɊ
Ȍǂ ᅢᅕ ǂȵȌǾ ƕȌɊǍ ȿǘƠƨȿ Ȍǂ ɊǍƨ ƨȴɔŷɊǘȌȂ

⎩⎪⎧ᅕٝӎٯ
ᅕٯᅐႽႱԙᅔႻ ᅐᅐ ԥ⎫⎪⎭ᅢᅕ Ⴝ ԙ ႲႾႲ Ⴜ ᅢႿᅔႻႲ ԥ Ԙ ႲႲ Ⴜ ᅢԤ Ⴝ ႲႾႲ Ⴜ ᅢႿᅔႻႳ

Ⴝ ᅕٝӎԙᅔႻٯ ᅕႻ ႲᅔႻ Ⴒ ԥᅢᅕ Ⴝ ᅕٝӎԙᅔႻٯ ᅕႻ Ⴒᅕ ԥᅢᅕ ᆠ
ƨȿɊŷƕǴǘȿǍƨȿ ɊǍƨ ȱŷȵŷǴǴƨǴ ȿɔǾ ǘƠƨȂɊǘɊʁͩ

¹ȵȌƕǴƨǾ Ιͩ ΔͩΖͩ OȌȵ ŷǴǴ ȂȌȂȂƨǄŷɊǘɳƨ ǘȂɊƨǄƨȵȿ ᅔ ŷȂƠ ᅕͨ ȵƨƙȌȂǂǘȵǾ
ɊǍƨ ɔȱȱƨȵ ȿɔǾ ǘƠƨȂɊǘɊʁ ΈΔͩΒͩΚΉ ǂȌȵ ƕǘȂȌǾǘŷǴ ƙȌƨǂǂǘƙǘƨȂɊȿͯᅕٯᅐႽႱԙ ᅐᅔԥ Ⴝ ԙ ᅕ Ⴛ ႲᅔႻ Ⴒԥ ᆡ
Çƨȵǘƨȿ ÇȌǴɔɊǘȌȂͩ ÒǍƨ ǄƨȂƨȵŷǴǘʌƨƠ ƕǘȂȌǾǘŷǴ ɊǍƨȌȵƨǾ ΈΘͩΔͩΕΉͨ ɊȌǄƨɊǍƨȵ
ɶǘɊǍ ɊǍƨ ȿʁǾǾƨɊȵʁ ΈΔͩΒͩΗΉ Ȍǂ ƕǘȂȌǾǘŷǴ ƙȌƨǂǂǘƙǘƨȂɊȿͨ ǘǾȱǴǘƨȿ ɊǍŷɊႲႾႲ Ⴜ ᅢႿᅔႻႲ Ⴝ ᅕٝӎԙᅔႻٯ ᅕᅕ ԥᅢᅕ Ⴝ ᅕٝӎԙᅔႻٯ ᅕᅔ ԥᅢᅕ ᆡ
�ɔǴɊǘȱǴʁǘȂǄ ƕȌɊǍ ȿǘƠƨȿ ƕʁ ᅢᅔ ŷȂƠ ȵƨǘȂƠƨɾǘȂǄ ɊǍƨ ȿɔǾ ʁǘƨǴƠȿᅢᅔႾႲ Ⴜ ᅢႿᅔႻႲ Ⴝ ᅐٝӎԙٯ ᅐᅔԥᅢᅐ ᆡ
YƨȂƙƨͨ ɊǍƨ ǄƨȂƨȵŷɊǘȂǄ ǂɔȂƙɊǘȌȂ ǂȌȵ ɊǍƨ ǴƨǂɊ ȿǘƠƨ ɊǍƨ ǘƠƨȂɊǘɊʁ ǘȿ

⎩⎪⎧ᅕٝӎٯ
ᅕٯᅐႽႱԙ ᅐᅔԥ⎫⎪⎭ᅢᅕ Ⴝ ԙ ᅢᅔႾႲ Ⴜ ᅢႿᅔႻႲ ԥ Ԙ ႲႲ Ⴜ ᅢԤ Ⴝ ᅢᅔႾႲ Ⴜ ᅢႿᅔႻႳ

ŷȂƠ ɊǍƨ ǄƨȂƨȵŷɊǘȂǄ ǂɔȂƙɊǘȌȂ ǂȌȵ ɊǍƨ ȵǘǄǍɊ ȿǘƠƨ ǘȿ

ᅕٝӎԙٯ ᅕ Ⴛ ႲᅔႻ Ⴒԥᅢᅕ Ⴝ Ⴒᅢ⎧⎪⎩ ᅢᅔႻႳႾႲ Ⴜ ᅢႿᅔႻႳ Ⴜ ԙ ႱᅔႻ Ⴒԥ⎫⎪⎭ Ⴝ ᅢᅔႾႲ Ⴜ ᅢႿᅔႻႳ ᆡ
ÒǍƨ ɊɶȌ ǄƨȂƨȵŷɊǘȂǄ ȿƨȵǘƨȿ ƨȴɔŷǴ ɊǍƨ ȿŷǾƨ ȵŷɊǘȌȂŷǴ ǂɔȂƙɊǘȌȂͨ ȿȌ ɊǍƨ
ƠƨȿǘȵƨƠ ǘƠƨȂɊǘɊʁ ǍȌǴƠȿͩ



ΚΚ OȌɔȂƠŷɊǘȌȂȿ Ȍǂ 5ȂɔǾƨȵŷɊǘɳƨ &ȌǾƕǘȂŷɊȌȵǘƙȿ &ȌȱʁȵǘǄǍɊ Ќ ΔΒΔΓ ƕʁ QȵƨǄȌȵʁ Qͩ ÇǾǘɊǍ

¹ȵȌƕǴƨǾ Ιͩ ΔͩΗͩ OȌȵ ŷǴǴ ȂȌȂȂƨǄŷɊǘɳƨ ǘȂɊƨǄƨȵȿ ᅒ ŷȂƠ ᅕͨ ȵƨȱȵȌɳƨ ɊǍƨ
ȱŷȵŷǴǴƨǴ ȿɔǾ ǘƠƨȂɊǘɊʁ ΈΔͩΕͩΕΉ ǂȌȵ ǾɔǴɊǘƙǍȌȌȿƨ ƙȌƨǂǂǘƙǘƨȂɊȿͯ

ԙԙᅕ Ⴛ Ⴒᅒ ԥԥ Ⴝ ᅒٯᅐႽႱ ԙԙᅕᅐ ԥԥ ᆡ
Çƨȵǘƨȿ ȿȌǴɔɊǘȌȂͩ ÒǍƨ ǄƨȂƨȵŷǴǘʌƨƠ ƕǘȂȌǾǘŷǴ ɊǍƨȌȵƨǾ ΈΘͩΔͩΕΉ ŷȂƠ ¹ȵȌƕ
ǴƨǾ ΘͩΕͩΕ Ǆǘɳƨ

ᅒٝӎԙԙᅕٯ Ⴛ Ⴒᅒ ԥԥᅢᅒ Ⴝ ႲႾႲ Ⴜ ᅢႿᅕႻႲ Ⴝ ԙ ႲႾႲ Ⴜ ᅢႿᅕ ԥ Ԙ ႲႲ Ⴜ ᅢԤ Ⴝ ⎩⎪⎧ᅒٝӎٯ
ᅒٯᅐႽႱԙԙᅕᅐ ԥԥ⎫⎪⎭ᅢᅒ ᆠ

5ɾɊȵŷƙɊǘȂǄ ɊǍƨ ƙȌƨǂǂǘƙǘƨȂɊȿ Ȍǂ ᅢᅒ ȱȵȌɳƨȿ ɊǍƨ ǘƠƨȂɊǘɊʁͩ

ÒǍƨȌȵƨǾ Ιͩ ΔͩΘ ΆQƨȂƨȵŷǴǘʌƨƠ ƕǘȂȌǾǘŷǴ·ͩ OȌȵ ŷȂʁ ȂȌȂȂƨǄŷɊǘɳƨ ǘȂɊƨǄƨȵᅕͨ ɶƨ Ǎŷɳƨ ႲႾႲ Ⴜ ᅢႿᅕ Ⴝ ᅒٝӎٯ ԙԙᅕᅒԥԥᅢᅒ ᆡ
bȂƠɔƙɊǘɳƨ ȱȵȌȌǂͩ OȌȵ ŷȂʁ ȂȌȂȂƨǄŷɊǘɳƨ ǘȂɊƨǄƨȵ ᅕͨ ȿƨɊ

ᄷᅕႾᅢႿ Ⴝۚ ᅒٝӎԙԙᅕᅒԥԥᅢᅒٯ ᆡ
ýǍƨȂ ᅕ Ⴝ Ⴑͨ ɶƨ Ǎŷɳƨ ᄷႱႾᅢႿ Ⴝ Ⴒ ƕƨƙŷɔȿƨ ԕԕ ႱႱ ԡԡ Ⴝ Ⴒ ŷȂƠ ԕԕ ႱᅒႻႲԡԡ Ⴝ Ⴑ
ǂȌȵ ŷǴǴ ȂȌȂȂƨǄŷɊǘɳƨ ǘȂɊƨǄƨȵȿ ᅒͩ ÒǍƨ ŷƠƠǘɊǘȌȂ ǂȌȵǾɔǴŷ ΈΔͩΔͩΗΉ ǂȌȵ
ǾɔǴɊǘƙǍȌȌȿƨ ƙȌƨǂǂǘƙǘƨȂɊȿ Ǆǘɳƨȿ

ᄷᅕႻႲႾᅢႿ Ⴜ ԙԙᅕ Ⴛ ႲႱ ԥԥ Ⴝ ᅒႲԙԙᅕٯ Ⴛ Ⴒᅒ ԥԥᅢᅒ Ⴝ ᅒႲ⎧⎪⎩ԙԙᅕٯ Ⴛ Ⴒᅒ Ⴜ Ⴒԥԥ Ⴛ ԙԙᅕᅒԥԥ⎫⎪⎭ᅢᅒႽ ᅒٝӎԙԙᅕٯ Ⴛ Ⴒᅒ ԥԥᅢᅒႻႲ Ⴛ ᅒႲԙԙᅕᅒԥԥᅢᅒٯ Ⴝ ᅢᄷᅕႻႲႾᅢႿ ႻᄷᅕႾᅢႿ Ⴜ ԙԙᅕႱԥԥ ᆡ
ÇǘȂƙƨ ԕԕᅕႻႲႱ ԡԡ Ⴝ Ⴒ Ⴝ ԕԕᅕႱ ԡԡͨ ɶƨ ƠƨƠɔƙƨ ɊǍŷɊ ႾႲ Ⴜ ᅢႿᄷᅕႻႲႾᅢႿ Ⴝ ᄷᅕႾᅢႿͩ
ÒǍƨ ǘȂƠɔƙɊǘȌȂ ǍʁȱȌɊǍƨȿǘȿ ȿɊŷɊƨȿ ɊǍŷɊ ᄷᅕႾᅢႿ Ⴝ ႾႲ Ⴜ ᅢႿႼᅕͨ ȿȌ ɶƨ
ƙȌȂƙǴɔƠƨ ɊǍŷɊ ᄷᅕႻႲႾᅢႿ Ⴝ ႾႲ Ⴜ ᅢႿႼᅕႼႲͩ
5ɾƨȵƙǘȿƨȿ

¹ȵȌƕǴƨǾ Ιͩ ΔͩΙͩ OȌȵ ŷǴǴ ȂȌȂȂƨǄŷɊǘɳƨ ǘȂɊƨǄƨȵȿ ᅔ ŷȂƠ ᅕͨ ɊǍƨ -ƨǴŷȂȂȌʁ
ȂɔǾƕƨȵȿ ᄮᅔᆠᅕ ȿŷɊǘȿǂʁ ᄮᅔႻႲᆠᅕႻႲ Ⴝ ᄮᅔᆠᅕႻႲ Ⴛ ᄮᅔႻႲᆠᅕ Ⴛ ᄮᅔᆠᅕ ŷȂƠ ɊǍƨ
ǘȂǘɊǘŷǴ ƙȌȂƠǘɊǘȌȂȿ ᄮᅔᆠႱ Ⴝ ᄮႱᆠᅕ Ⴝ Ⴒͩ

Άǘ· 5ɾȱȵƨȿȿ ɊǍƨ ǄƨȂƨȵŷɊǘȂǄ ȿƨȵǘƨȿ ᄮႾᅢᆠ ᅣႿ Ⴝۚ ᅔٝӎٮ ᅕٝӎᄮᅔᆠᅕٮ ᅢᅔ ᅣᅕ ŷȿ
ŷ ȵŷɊǘȌȂŷǴ ǂɔȂƙɊǘȌȂͩ

Άǘǘ· ÇǍȌɶ ɊǍŷɊ ᄮᅔᆠᅕ Ⴝ ᅒٝӎٮ ԕᅔᅒ ԡ ԕᅔႻᅕႼᅒᅔ ԡͩ
¹ȵȌƕǴƨǾ Ιͩ ΔͩΚͩ OȌȵ ŷǴǴ ȂȌȂȂƨǄŷɊǘɳƨ ǘȂɊƨǄƨȵȿ ᅔ ŷȂƠ ᅕͨ ɔȿƨ ǄƨȂƨȵŷɊ
ǘȂǄ ȿƨȵǘƨȿ ɊȌ ƠƨǾȌȂȿɊȵŷɊƨ ɊǍŷɊ

ᅒٝӎٯ ԙᅔᅒ ԥ ԙᅕ Ⴛ ᅒᅔ ԥ Ⴝ ᅒٝӎٯ ԙᅔᅒ ԥ ԙᅕᅒԥ Ⴓᅒ ᆡ


