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6ǶʌȍɄǶȳʚ óƨʚʌυ ¶ǒʚƨȳ ȳƨƨƕ ʚɄ ȕƨƨɱ ŗ ƉɄțțƨƉʚǶɄȳ ɄǑ ƕǶʌȍɄǶȳʚ ʌƨʚʌࣖυ E˥ŗȭɱțƨࣘ \\� � � �^ \� �^ \�^^υ ¡ŗ˦ ȳƨƨƕ ʚɄ ʯȳǶɄȳ ƕǶʌȍɄǶȳʚ ʌƨʚʌࣖυ ¡ŗ˦ ȳƨƨƕ ʚɄ ƉǫƨƉȕ ǶǑ ʚ˝Ʉ Ƕʚƨȭʌ ŗɼƨ Ƕȳ ʌŗȭƨ ʌƨʚࣖ



Ďʌƨ ,ŗʌƨυ İƨ ŗɼƨ ǖǶ˙ƨȳ ŗ ʌʚɼƨŗȭ ɄǑ ȳɄƕƨʌࣗ ƨƕǖƨʌࣖυ İŗȳʚ ʚɄ ȕƨƨɱ ʚɼŗƉȕ ɄǑ ,,ʌ ŗʚ ƨ˙ƨɼ˦ ʌʚƨɱࣖυ $bóࣩ6bó ʚŗȕƨ ũ	ү � Ҟ
 ʚǶȭƨࣙ ƨ˾ƉǶƨȳʚ ʚɄ ƉɄȭɱʯʚƨ
,,ʌ ɄȳƉƨࣗ ſʯʚ ʚǫƨȳ ȳƨƨƕ ʚɄ ɼƨƉɄȭɱʯʚƨࣖ
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Ďʌƨ ,ŗʌƨʌυ Ďʌƨƕ Ƕȳ �ɼʯʌȕŗțऒʌ ŗțǖɄɼǶʚǫȭ ǑɄɼ ¡óÿࣖυ Ďʌƨƕ Ƕȳ ʌǶȳǖțƨ țǶȳȕŗǖƨ ƉțʯʌʚƨɼǶȳǖࣖυ Ďʌƨƕ Ƕȳ ÿŗɼȍŗȳऒʌ ŗțǖɄɼǶʚǫȭ ʚɄ ̇ȳƕ �,� Ƕȳ ŗ ʚɼƨƨࣖ

%

It



6ǶʌȍɄǶȳʚ óƨʚʌࣗ �ſʌʚɼŗƉʚț˦υ � ƕǶʌȍɄǶȳʚ ʌƨʚʌ �6ÿ ɼƨɱɼƨʌƨȳʚʌ ŗ ƉɄțțƨƉʚǶɄȳ ɄǑ
ƕǶʌȍɄǶȳʚ ʌƨʚʌࣖυ E˥ŗȭɱțƨࣘ \\� � � �^ \� �^ \�^^υ óʯɱɱɄɼʚʌ ʚǫɼƨƨ ɄɱƨɼŗʚǶɄȳʌࣘυ �OCMGAUGV
�ࣗ �HKPFAUGV
Z�ࣗ �WPKQP
Z� [�υ óɄȭƨʚǶȭƨʌ Ɖŗțțƨƕ ŗ ĎȳǶɄȳࣽbǶȳƕ ƕŗʚŗ ʚ˦ɱƨࣖ



�ʌʌʯȭɱʚǶɄȳυ Ețƨȭƨȳʚʌ ŗɼƨ ƉɄȳʌƨƉʯʚǶ˙ƨ Ƕȳʚƨǖƨɼʌࣖυ E˥ŗȭɱțƨࣘ \\� � � �^ \� �^ \�^^υ ¥Ʉʚ ɼƨŗțț˦ ŗ țǶȭǶʚŗʚǶɄȳࣖυ �ƨƨɱ ƕǶƉʚǶɄȳŗɼ˦ ȭŗɱɱǶȳǖࣗ ƨࣖǖࣖࣗ ʌʚɼǶȳǖ Ƕƕʌ ʚɄ Ƕȳʚƨǖƨɼʌࣖ



�OCMGAUGV
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υ ,ɼƨŗʚƨ ŗ ȳƨ˝ ʌǶȳǖțƨʚɄȳ ʌƨʚࣖυ Ețƨȭƨȳʚ एǶƕऐ ŗʯʚɄȭŗʚǶƉŗțț˦
ǶȳǑƨɼɼƨƕࣗ ɼƨʚʯɼȳƨƕࣖ
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�WPKQP
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υ ĎȳǶɄȳ ʌƨʚʌ ƉɄȳʚŗǶȳǶȳǖ Z ŗȳƕ [ࣖυ Ďɱƕŗʚƨʌ ƕŗʚŗ ʌʚɼʯƉʚʯɼƨ ǶȳࣽɱțŗƉƨࣖ
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�HKPFAUGV
Z�

υ bǶȳƕ ɼƨɱɼƨʌƨȳʚŗʚǶ˙ƨ ɄǑ ʌƨʚ ƉɄȳʚŗǶȳǶȳǖ Zࣖυ éƨɱɼƨʌƨȳʚŗʚǶ˙ƨ Ƕʌ ŗɼſǶʚɼŗɼ ࣗ˦ ſʯʚ ʌŗȭƨ
ǑɄɼ ŗțț Ƕʚƨȭʌ Ƕȳ ʌŗȭƨ ʌƨʚࣖυ Ďʌƨƕ ʚɄ ʚƨʌʚ ǶǑ ʚ˝Ʉ ȳɄƕƨʌ Ƕȳ ʌŗȭƨ ʌƨʚࣖυ eʯŗɼŗȳʚƨƨƕ ʚɄ ȳɄʚ Ɖǫŗȳǖƨ ʯȳțƨʌʌ ŗ
WPKQP Ƕʌ ɱƨɼǑɄɼȭƨƕࣖ
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ÿɄƕŗ˦ऒʌ �ƨƉʚʯɼƨυ pɄ˝ ƕɄ ˝ƨ Ƕȭɱțƨȭƨȳʚ ŗ ƕǶʌȍɄǶȳʚ ʌƨʚࣞυ İƨऒțț ǶȳʚɼɄƕʯƉƨ ʚǫƨ ƕǶʌȍɄǶȳʚ ʌƨʚ ǑɄɼƨʌʚ ƕŗʚŗ
ʌʚɼʯƉʚʯɼƨࣖυ ÿŗțȕ ŗſɄʯʚ ʚ˝Ʉ ǫƨʯɼǶʌʚǶƉʌ ʚǫŗʚ ȭŗȕƨ Ƕʚ ˙ƨɼ˦
ƨ˾ƉǶƨȳʚࣖ



6ǶʌȍɄǶȳʚ óƨʚ bɄɼƨʌʚʌ



yȭɱțƨȭƨȳʚǶȳǖ 6ǶʌȍɄǶȳʚ óƨʚʌυ bǶɼʌʚ Ƕƕƨŗࣘ ŗ NKUV ɄǑ UGVʌࣖ

=]Ք� Ֆ� Օ_� ]Փ� _� ]Ւ_?υ âɼɄſțƨȭࣘ ʯȳǶɄȳǶȳǖ ʚ˝Ʉ UGVʌ ʚŗȕƨʌ ʚǶȭƨ țǶȳƨŗɼ Ƕȳ
ʌǶ˲ƨ ɄǑ ʌȭŗțțƨɼࣖ



�ɄɄȕǶȳǖ �ǫƨŗƕυ İƨऒțț ƕƨʌǶǖȳ ƕŗʚŗ ʌʚɼʯƉʚʯɼƨ ʌɄ ʚǫŗʚ ŗțț ɄɱƨɼŗʚǶɄȳʌࣗ
ǶȳƉțʯƕǶȳǖ WPKQPࣗ ʚŗȕƨ ࣯ɱɼŗƉʚǶƉŗțț˦ࣱ ũ	�
 ʚǶȭƨࣖ



ÿǫƨ yƕƨŗυ éƨɱɼƨʌƨȳʚ ƉɄțțƨƉʚǶɄȳ ŗʌ ŗ
ǑɄɼƨʌʚ ɄǑ ʚɼƨƨʌࣗ Ɖŗțțƨƕ ŗ
6ǶʌȍɄǶȳʚ óƨʚ bɄɼƨʌʚࣖυ E˥ŗȭɱțƨࣘ\\� � � �^ \� �^ \�^^υ ¥Ʉʚ ʯȳǶɸʯƨࣛ
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ÿɼƨƨ óʚɼʯƉʚʯɼƨυ EŗƉǫ ȳɄƕƨ ǫŗʌ ɼƨǑƨɼƨȳƉƨ ʚɄ ɱŗɼƨȳʚࣖυ ¥Ʉʚ ŗ ſǶȳŗɼ˦ ʚɼƨƨࣛ



éƨɱɼƨʌƨȳʚǶȳǖ bɄɼƨʌʚʌυ İƨ ǫŗ˙ƨ ʌƨ˙ƨɼŗț ƉǫɄǶƉƨʌࣘυ ࣱࡹ EŗƉǫ ȳɄƕƨ Ƕʌ Ʉ˝ȳ ɄſȍƨƉʚ ˝Ƕʚǫ RCTGPV ŗʚʚɼǶſʯʚƨࣖυ ࣱࡽ �ƨƨɱ ŗ țǶʌʚ ƉɄȳʚŗǶȳǶȳǖ ɱŗɼƨȳʚ ɄǑ ƨŗƉǫ ƨțƨȭƨȳʚࣖ
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�υ HKPFAUGV ŗȳƕ WPKQP ŗɼƨ ǑʯȳƉʚǶɄȳʌࣗ ȳɄʚ ȭƨʚǫɄƕʌࣖυ ÿǫƨ˦ ŗƉƉƨɱʚ &5(0QFG ɄſȍƨƉʚʌࣖ
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yȭɱțƨȭƨȳʚŗʚǶɄȳ ¥Ʉʚƨʌυ İƨऒțț ʯʌƨ ʚǫƨ ʌƨƉɄȳƕ ŗɱɱɼɄŗƉǫࣖυ İƨ Ɖŗȳ ʯʌƨ ʌƨƉɄȳƕ ɼƨɱɼƨʌƨȳʚŗʚǶɄȳ ſƨƉŗʯʌƨ
ƨțƨȭƨȳʚʌ ŗɼƨ ƉɄȳʌƨƉʯʚǶ˙ƨ Ƕȳʚƨǖƨɼʌࣖυ bɄɼ ƉŗƉǫƨ țɄƉŗțǶʚ ࣗ˦ ʯʌƨ PWOR[ ŗɼɼŗ ࣗ˦ ȳɄʚ NKUVࣖ
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FGH OCMGAUGV
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մ KPHGT PGY GNGOGPV	U ЀKFЀ
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�HKPFAUGV
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�HKPFAUGV

FGH HKPFAUGV
UGNH� Z��
KH UGNH�ARCTGPV=Z? KU 0QPG�

TGVWTP Z
GNUG�
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�WPKQP
Z� [�υ yƕƨŗࣘ ȭŗȕƨ Ʉȳƨ ɼɄɄʚ ʚǫƨ ɱŗɼƨȳʚ ɄǑ ʚǫƨ Ʉʚǫƨɼࣖ
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�WPKQP
Z� [�

FGH WPKQP
UGNH� Z� [��
ZATGR ֟ UGNH�HKPFAUGV
Z�
[ATGR ֟ UGNH�HKPFAUGV
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KH ZATGR �֟ [ATGR�

UGNH�ARCTGPV=[ATGR? ֟ ZATGR

֠֠֠ մ FUH KU ]]Ւ_� ]Փ_� ]Ք__
֠֠֠ FUH�ARCTGPV
=0QPG� 0QPG� 0QPG?
֠֠֠ FUH�WPKQP
Ւ� Փ�
֠֠֠ FUH�ARCTGPV
=0QPG� Ւ� 0QPG?
֠֠֠ FUH�WPKQP
Փ� Ք�
֠֠֠ FUH�ARCTGPV
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�ȳŗț˦ʌǶʌυ �OCMGAUGVࣘ ũ	�
 ʚǶȭƨࡹυ �WPKQPࣘ ƕƨɱƨȳƕʌ Ʉȳ �HKPFAUGVυ �HKPFAUGVࣘ Ҩ	ɏ
ࣗ ˝ǫƨɼƨ ɏ Ƕʌ ǫƨǶǖǫʚ ɄǑ ʚɼƨƨ
�ȭɄɼʚǶ˲ƨƕࣗࡹ ʌǶȳƉƨ ˝ƨऒɼƨ ʯʌǶȳǖ ŗ ƕ˦ȳŗȭǶƉ ŗɼɼŗ ࣖ˦ $ʯʚ ʚɼʯț˦ ũ	�
 ˝Ƕʚǫ ŗȳ

Ʉ˙ƨɼࣽŗțțɄƉŗʚƨƕ ʌʚŗʚǶƉ ŗɼɼŗ˦ Ʉɼ Ƕȳ ʚǫƨ ɄſȍƨƉʚ ɼƨɱɼƨʌƨȳʚŗʚǶɄȳࣖ



ÿɼƨƨ pƨǶǖǫʚυ ÿɼƨƨʌ Ɖŗȳ ſƨ ˙ƨɼ˦ ƕƨƨɱࣗ ˝Ƕʚǫ ɏ � Ҩ	Ӏ
ࣖυ �HKPFAUGV ŗȳƕ �WPKQP Ɖŗȳ ʚŗȕƨ ũ	Ӏ
 ʚǶȭƨࣛυ E˥ŗȭɱțƨࣘ
մ FUH KU ]]Ւ_� ]Փ_� ]Ք_� ]Օ_� ]Ֆ__
֠֠֠ FUH�WPKQP
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ÿɼƨƨ pƨǶǖǫʚυ $ʯʚ ʚɼƨƨʌ Ɖŗȳ ŗțʌɄ ſƨ ʌǫŗțțɄ˝ࣗ ˝Ƕʚǫ ɏ � Ҩ	�
ࣖυ E˥ŗȭɱțƨࣘ
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֠֠֠ FUH�WPKQP
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֠֠֠ FUH�WPKQP
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âŗʚǫ ,ɄȭɱɼƨʌʌǶɄȳ ŗȳƕ ĎȳǶɄȳࣽſ˦ࣽéŗȳȕ



ÿǫƨ $ŗƕ ¥ƨ˝ʌυ İƨ ʌŗ˝ ʚǫŗʚ ʚǫƨ ʚɼƨƨ Ɖŗȳ ſƨƉɄȭƨ ˙ƨɼ˦ ƕƨƨɱࣖυ yȳ ˝Ʉɼʌʚ Ɖŗʌƨࣗ �HKPFAUGV ŗȳƕ ʚǫʯʌ �WPKQP ʚŗȕƨũ	Ӏ
 ʚǶȭƨࣖ



pƨʯɼǶʌʚǶƉʌυ ¥Ʉ˝ࣘ ʚ˝Ʉ ǫƨʯɼǶʌʚǶƉʌ ǫƨțɱǶȳǖ ʚɼƨƨʌ ʌʚŗ˦ ʌǫŗțțɄ˝ࣖυ ĎȳǶɄȳࣽſ˦ࣽéŗȳȕ ŗȳƕ âŗʚǫ ,ɄȭɱɼƨʌʌǶɄȳυ ÿɄǖƨʚǫƨɼࣗ ʚǫƨʌƨ ɼƨʌʯțʚ Ƕȳ ŗ ȭŗʌʌǶ˙ƨ ʌɱƨƨƕ ʯɱࣖ



âŗʚǫ ,ɄȭɱɼƨʌʌǶɄȳυ yƕƨŗࣘ ǶǑ ˝ƨ ̇ȳƕ ŗ țɄȳǖ ɱŗʚǫ ƕʯɼǶȳǖ �HKPFAUGVࣗ
एƉɄȭɱɼƨʌʌऐ Ƕʚ ʚɄ ࣯ɱɄʌʌǶſț˦ࣱ ɼƨƕʯƉƨ ǫƨǶǖǫʚࣖ
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�HKPFAUGV

FGH HKPFAUGV
UGNH� Z��
KH UGNH�ARCTGPV=Z? KU 0QPG�

TGVWTP Z
GNUG�

TQQV ֟ UGNH�HKPFAUGV
UGNH�ARCTGPV=Z?�
UGNH�ARCTGPV=Z? ֟ TQQV
TGVWTP TQQV



ĎȳǶɄȳࣽſ˦ࣽéŗȳȕυ óǫɄʯțƕ ˝ƨ �WPKQP
Z� [� Ʉɼ �WPKQP
[� Z�ࣞ



ĎȳǶɄȳࣽſ˦ࣽéŗȳȕυ âțŗƉǶȳǖ ƕƨƨɱƨɼ ʚɼƨƨ ʯȳƕƨɼ ʌǫŗțțɄ˝ƨɼ ʚɼƨƨ
ǶȳƉɼƨŗʌƨʌ ǫƨǶǖǫʚ ſ˦ Ʉȳƨࣖυ $ʯʚ ɱțŗƉǶȳǖ ʌǫŗțțɄ˝ƨɼ ʚɼƨƨ ʯȳƕƨɼ ƕƨƨɱƨɼ ʚɼƨƨ
ƕɄƨʌȳऒʚ ǶȳƉɼƨŗʌƨ ǫƨǶǖǫʚࣖυ yƕƨŗࣘ ŗț˝ŗ˦ʌ ɱțŗƉƨ ʌǫŗțțɄ˝ƨɼ ʚɼƨƨ ʯȳƕƨɼ ƕƨƨɱƨɼࣖ



éŗȳȕυ İƨ ȳƨƨƕ ʚɄ ȕƨƨɱ ʚɼŗƉȕ ɄǑ ǫƨǶǖǫʚ ࣯ɼŗȳȕࣱ ɄǑ ƨŗƉǫ
ʚɼƨƨࣖυ óʚɄɼƨ TCPM ŗʚʚɼǶſʯʚƨࣖυ TCPM=K? Ƕʌ ǫƨǶǖǫʚࡽ ɄǑ ʚɼƨƨ ɼɄɄʚƨƕ ŗʚ ȳɄƕƨ һࣖ

˦E˥ŗƉʚțࡽ ʚǫƨ ǫƨǶǖǫʚ ǶǑ ɱŗʚǫ ƉɄȭɱɼƨʌʌǶɄȳ Ƕʌȳऒʚ ʯʌƨƕࣗ ſʯʚ ʯɱɱƨɼ ſɄʯȳƕ ǶǑ Ƕʚ Ƕʌࣖ
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FGH AAKPKVAA
UGNH��
UGNH�ARCTGPV ֟ =?
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FGH OCMGAUGV
UGNH��
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UGNH�ATCPMC�CRRGPF
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�WPKQP
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