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ƒ♥/ƒ�♥/∋� ∑ب� ÇȲƦƊȁ�±ɯȺɈƵǿȺ�λɈƮخ�

�ǶǶǞȺ�±ɈȲƵƵɈ/�׃ׅ׃ׁ�ى�ׄ׀׃
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§ȲƵȯƊȲƵƮ� ɯب�γƊȺǿǞȁƵ�±ǿǞɈǘ0خ§�ةȁǐخ� � ªƵɨǞƵɩƵƮ� ɯب�XƊȁ�♥ȌɈǘة�ƒ0خȁǐخ�
ÀȲƊȁȺȯȌȲɈƊɈǞȌȁ�/ȁǐǞȁƵƵȲ� � ÀȲƊȁȺȯȌȲɈƊɈǞȌȁ�/ȁǐǞȁƵƵȲ�
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∋�↵/�Ω±±∅/∋ب� yȌɨƵǿƦƵȲ�ׂ׈Ɉǘׂׂ׀ׂ�ة� (ȲƊǏɈ�

� IƵƦȲɐƊȲɯ�ׇׂɈǘ׃ׂ׀ׂ�ة� IǞȁƊǶ�∋ȲƊǏɈ�
� wƊȲƧǘ׀׃�Ɉǘ׃ׂ׀ׂ�ة� IǞȁƊǶ�∋ȲƊǏɈ�♥ׁ�
� hɐȁƵ�ׁׅɈǘ׃ׂ׀ׂ�ة� IǞȁƊǶ�

� � �
ΗΩλ/ب� �ׁ׀خ׀ׂׄ׀خׅׅ׆׀ �
� � �
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ÀǘǞȺ�ȲƵȯȌȲɈ�ǞȺ�ȯȲƵȯƊȲƵƮ�ǏȌȲ�ɈǘƵ�ȺȌǶƵ�ɐȺƵ�ȌǏ�ɈǘƵ�∋ǞȺɈȲǞƧɈ�ȌǏ�ƒƵƊƧǘǶƊȁƮخ��ξȌ�ȲƵȯȲƵȺƵȁɈƊɈǞȌȁȺ�ȌǏ�Ɗȁɯ�ǲǞȁƮ�ƊȲƵ�
ǿƊƮƵ�Ʀɯ�∅ȲƦƊȁ�±ɯȺɈƵǿȺ�λɈƮخ�ȌȲ�ǞɈȺ�ƵǿȯǶȌɯƵƵȺ�ɈȌ�Ɗȁɯ�ȯƊȲɈɯ�ɩǞɈǘ�ɩǘȌǿ�∅ȲƦƊȁ�±ɯȺɈƵǿȺ�λɈƮخ�ƮȌƵȺ�ȁȌɈ�
ǘƊɨƵ�Ɗ�ƧȌȁɈȲƊƧɈ׃ׂ׀ׂ�ێ��خ�∅♥ �ξ±∑±↵/ϖ±خۏ�
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�ξ��γχ.ρ��]γΧΧ�Ψψ�
�

ÀǘƵ�∋ǞȺɈȲǞƧɈ�ȌǏ�ƒƵƊƧǘǶƊȁƮـ�ɈǘƵ�∋ǞȺɈȲǞƧɈف�ȲƵɈƊǞȁƵƮ�∅ȲƦƊȁ�±ɯȺɈƵǿ�λɈƮـ�خÇȲƦƊȁ�±ɯȺɈƵǿȺف�ɈȌ�ƮƵɨƵǶȌȯ�Ɗȁ�
�ƧɈǞɨƵ�↵ȲƊȁȺȯȌȲɈƊɈǞȌȁ�ξƵɈɩȌȲǲ�ƒǶƊȁـ��↵ξƒف�ɈȌ�ǐɐǞƮƵ�ɈǘƵ�ƮƵɨƵǶȌȯǿƵȁɈ�ƊȁƮ�ǞǿȯǶƵǿƵȁɈƊɈǞȌȁ�ȌǏ�ƊƧɈǞɨƵ�
ɈȲƊȁȺȯȌȲɈƊɈǞȌȁف↵�ـ��ǞȁǏȲƊȺɈȲɐƧɈɐȲƵ�Ǟȁ�ɈǘƵ�∋ǞȺɈȲǞƧɈخ�↵Ȍ�ƮƵɨƵǶȌȯ�ɈǘǞȺ��↵ξƒة�∅ȲƦƊȁ�±ɯȺɈƵǿȺ�ɐȁƮƵȲɈȌȌǲ�Ɗȁ�
ǞȁɨƵȺɈǞǐƊɈǞȌȁ�ȌǏ�ɈǘƵ�∋ǞȺɈȲǞƧɈٚȺ�ƵɮǞȺɈǞȁǐ�ɈȲƊǞǶȺة�ƧɯƧǶǞȁǐ�ǏƊƧǞǶǞɈǞƵȺة�ƊȁƮ�ɩƊǶǲǞȁǐ�ǏƊƧǞǶǞɈǞƵȺة�ƊȁƮ�ƧȌȁƮɐƧɈƵƮ�ƦȲȌƊƮ�
ȯɐƦǶǞƧ�ƵȁǐƊǐƵǿƵȁɈ�ɩǞɈǘǞȁ�ɈǘƵ�ƧȌǿǿɐȁǞɈɯخ�

ÀǘƵ�ȌɨƵȲƊȲƧǘǞȁǐ�ǐȌƊǶ�ȌǏ�ɈǘǞȺ��↵ξƒ�ǞȺ�ɈȌ�ƵȁƧȌɐȲƊǐƵ�Ɗ�ǘƵƊǶɈǘɯ�ƊȁƮ�ƊƧɈǞɨƵ�ƧȌǿǿɐȁǞɈɯ�ƊȁƮ�ɈȌ�ǞǿȯȲȌɨƵ�
ǘƵƊǶɈǘ�ƊȁƮ�ȯǘɯȺǞƧƊǶ�ɩƵǶǶƦƵǞȁǐ�Ǟȁ�ɈǘƵ�∋ǞȺɈȲǞƧɈخ�↵ǘǞȺ�ȯǶƊȁ�ȯȲǞȌȲǞɈǞɹƵȺ�Ɗ�ǶǞȺɈ�ȌǏ�ǞǿȯǶƵǿƵȁɈƊɈǞȌȁ�ȯȲȌǯƵƧɈȺ�ɈǘƊɈ�
ɩǞǶǶ�ǞǿȯȲȌɨƵ��↵�ǞȁǏȲƊȺɈȲɐƧɈɐȲƵ�ƊȁƮ�ȯȲȌɨǞƮƵ�ɈǘƵ�ƧȌǿǿɐȁǞɈɯ�ɩǞɈǘ�ǿȌȲƵ�ȌȯɈǞȌȁȺ�ɈȌ�ƧȌǿǿɐɈƵ�ƊȁƮ�ȲƵƧȲƵƊɈƵ�
Ʀɯ�ǘɐǿƊȁٌȯȌɩƵȲƵƮ�ǿȌƮƵȺ�ȌǏ�ɈȲƊȁȺȯȌȲɈخ�↵ǘǞȺ��↵ξƒ�ƦɐǞǶƮȺ�ɐȯȌȁ�ȲƵǶƵɨƊȁɈ�ȯȲƵɨǞȌɐȺ�ȺɈɐƮǞƵȺ�ƊȁƮ�
ƧȌǿǿɐȁǞɈɯ�ȯǶƊȁȺخ��

∋:+56+0)�+557∋5�	�12214670+6+∋5�
ÀǘƵ�ƵɮǞȺɈǞȁǐ�ƊȁƮ�ǏɐɈɐȲƵ�ƧȌȁƮǞɈǞȌȁȺ�ȲƵɨǞƵɩ�ǘǞǐǘǶǞǐǘɈƵƮ�ƮƵǏǞƧǞƵȁƧǞƵȺ�ɩǞɈǘǞȁ�ƒƵƊƧǘǶƊȁƮٚȺ��↵�ȁƵɈɩȌȲǲخ�
ÀǘƵȺƵ�ǲƵɯ�ǞȺȺɐƵȺة�ƧȌȁȺɈȲƊǞȁɈȺة�ƊȁƮ�ȌȯȯȌȲɈɐȁǞɈǞƵȺ�ǏȌȲ�ǞǿȯȲȌɨƵǿƵȁɈȺ�ƊȲƵ�ǶǞȺɈƵƮ�ƦƵǶȌɩب�

ω XȁƧȲƵƊȺǞȁǐ�ξƵɈɩȌȲǲ� ȌȁȁƵƧɈǞɨǞɈɯۋ��±ƊǏƵɈɯ�
ω 0ɮȯƊȁƮǞȁǐ�/ɮǞȺɈǞȁǐ�↵ȲƊǞǶȺ�
ω XȁɈƵǐȲƊɈǞȁǐ��ƧɈǞɨƵ�↵ȲƊȁȺȯȌȲɈ�ǞȁɈȌ� ȌȁǏǞȁƵƮ� ȌȲȲǞƮȌȲȺ�
ω ªƵƮɐƧǞȁǐ� ƊȲȲǞƵȲȺ�ɈȌ� ɯƧǶǞȁǐ�
ω XǿȯȲȌɨǞȁǐ��ƧɈǞɨƵ�↵ȲƊȁȺȯȌȲɈƊɈǞȌȁ�Ȍȁ�ɈǘƵ�⇓ƊɈƵȲ�
ω XȁƧȲƵƊȺǞȁǐ��ƧɈǞɨƵ�↵ȲƊȁȺȯȌȲɈƊɈǞȌȁ��ǿƵȁǞɈǞƵȺۋ��±ɐȯȯȌȲɈ�
ω �ƮƊȯɈǞȁǐ�ɈȌ�±ƵƊȺȌȁƊǶ�↵ȌɐȲǞȺǿ� ȌȁƮǞɈǞȌȁȺ�
ω XǿȯȲȌɨǞȁǐ�↵ȲƊȁȺǞɈ�ΩȁɈƵǐȲƊɈǞȌȁ�

§ȲȌǯƵƧɈȺ�ƊȁƮ�ƧȌȁƧƵȯɈȺ�ɩƵȲƵ�ƮƵɨƵǶȌȯƵƮ�ɈǘȲȌɐǐǘ�ɈǘǞȺ��↵ξƒ�ɈȌ�ƊƮƮȲƵȺȺ�ɈǘƵ�ǞȺȺɐƵȺ�ƊȁƮ�ȌȯȯȌȲɈɐȁǞɈǞƵȺ�
ǞƮƵȁɈǞǏǞƵƮ�ƊƦȌɨƵخ��

8+5+10�	�1∃,∋%6+8∋5�
��⇒ǞȺǞȌȁ�ȺɈƊɈƵǿƵȁɈ�ɩƊȺ�ƮƵɨƵǶȌȯƵƮ�ǏȌȲ�ƒƵƊƧǘǶƊȁƮٚȺ��↵�ȁƵɈɩȌȲǲ�ƦƊȺƵƮ�Ȍȁ�ɈǘƵ�∋ǞȺɈȲǞƧɈٚȺ�ƵɮǞȺɈǞȁǐ�ȯǶƊȁȁǞȁǐ�
ǞȁǞɈǞƊɈǞɨƵȺة�ƊȁƮ�ƧȌǿǿɐȁǞɈɯ�ƵȁǐƊǐƵǿƵȁɈ�ǏƵƵƮƦƊƧǲخ�↵ǘƵ�⇒ǞȺǞȌȁ�ȺɈƊɈƵǿƵȁɈ�ƮƵȺƧȲǞƦƵȺ�ɈǘƵ�ƧȌǿǿɐȁǞɈɯ�ȌǏ�
§ƵƊƧǘǶƊȁƮٚȺ�ƊȺȯǞȲƊɈǞȌȁȺ�ǏȌȲ�ɈǘƵ��↵�ƵɮȯƵȲǞƵȁƧƵ�Ǟȁ�ɈǘƵ�ǏɐɈɐȲƵة�ƊȁƮ�ǞȺ�ƧȌǿȯǶǞǿƵȁɈƵƮ�ƊȁƮ�ȺɐȯȯȌȲɈƵƮ�Ʀɯ�Ɗ�
ȺƵɈ�ȌǏ��↵�ȌƦǯƵƧɈǞɨƵȺ�ƮƵȺǞǐȁƵƮ�ɈȌ�ȲƵǏǶƵƧɈ�ǲƵɯ�ƧȌǿǿɐȁǞɈɯ�ȯȲǞȌȲǞɈǞƵȺ�ȺɐƧǘ�ƊȺ�ǘƵƊǶɈǘة�ƵƧȌȁȌǿɯة�
ƵȁɨǞȲȌȁǿƵȁɈة�ƊȁƮ�ȱɐƊǶǞɈɯ�ȌǏ�ǶǞǏƵخ�↵ǘƵȺƵ�ȌƦǯƵƧɈǞɨƵȺ�ɩƵȲƵ�ɐȺƵƮ�ƊȺ�ǐɐǞƮǞȁǐ�ȯȲǞȁƧǞȯǶƵȺ�ɈȌ�ǘƵǶȯ�ƵɨƊǶɐƊɈƵ�ƊȁƮ�
ȯȲǞȌȲǞɈǞɹƵ�ɩƊǶǲǞȁǐ�ƊȁƮ�ƧɯƧǶǞȁǐ�ȯȲȌǯƵƧɈȺ�ȌɨƵȲ�ɈǘƵ�ȺǘȌȲɈٌة�ǿƵƮǞɐǿٌة�ƊȁƮ�ǶȌȁǐٌɈƵȲǿخ�
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∋Ω±↵♥Ω ↵��Η�ƒ/� Θλ�ξ∋�� ↵Ω⇒/�↵♥�ξ±ƒ�♥↵�↵Ω�ξ�ξ/↵⇓�♥ι�ƒλ�ξ� ǞǞ�

ƒ/� Θλ�ξ∋ٚ±�⇒Ω±Ω�ξ�Η�♥�� ↵Ω⇒/�↵♥�ξ±ƒ�♥↵�↵Ω�ξ� �

�ƧɈǞɨƵ�ɈȲƊȁȺȯȌȲɈƊɈǞȌȁ�Ǟȁ�ƒƵƊƧǘǶƊȁƮ�ǞȺ�ƵȁƧȌɐȲƊǐƵƮ�ɈǘȲȌɐǐǘ�Ɗ�ɩƵǶǶ٧ƧȌȁȁƵƧɈƵƮ�ȁƵɈɩȌȲǲ�ȌǏ�ȺƊǏƵ�
ƊȁƮ�ƊƧƧƵȺȺǞƦǶƵ�ǏƊƧǞǶǞɈǞƵȺ�ƊȁƮ�ȲȌɐɈƵȺى�ΗƊƧǞǶǞɈǞƵȺ�ȯȲȌɨǞƮƵ�Ɗ�ȺƊǏƵ�ƊȁƮ�ƧȌǿǏȌȲɈƊƦǶƵ�ɈȲƊɨƵǶ�

ƵɮȯƵȲǞƵȁƧƵ�ɩǞɈǘ�ȺƵȯƊȲƊɈǞȌȁ�ǏȲȌǿ�ǿȌɈȌȲ�ɨƵǘǞƧǶƵȺ�ɩǘƵȲƵ�ȯȌȺȺǞƦǶƵى�♥ȌɐɈƵȺ�ƊȲƵ�ƵƊȺɯ�ɈȌ�ȁƊɨǞǐƊɈƵ�
ɩǞɈǘ�ȁȌ�ǐƊȯȺل�ǘƊɨƵ�ȺƊǏƵ�ǘǞǐǘɩƊɯ�ƧȲȌȺȺǞȁǐȺل�ƊȁƮ�ǞȁɈƵǐȲƊɈƵ�ɩǞɈǘ�ȌɈǘƵȲ�ȲƵǐǞȌȁƊǶ�ǶǞȁǲȺى�↵ǘƵ�
§ƵƊƧǘǶƊȁƮ��↵�ȁƵɈɩȌȲǲ�ƧȌȁȁƵƧɈȺ�ɈȌ�ɈǘƵ�ɩǘȌǶƵ�ƧȌǿǿɐȁǞɈɯ�ƊȁƮ�ǞȺ�ƊƧƧƵȺȺǞƦǶƵ�ǏȌȲ�ƊǶǶ�ɐȺƵȲȺ�

ȲƵǐƊȲƮǶƵȺȺ�ȌǏ�ƊǐƵ�ȌȲ�ƊƦǞǶǞɈɯى�

�

±∅ƒƒ�♥↵ΩξΙ�� γ/ ↵Ω⇒/±��
⌠ 0ȺɈƊƦǶǞȺǘ�Ɗȁ��ƧƧƵȺȺǞƦǶƵ�ƊȁƮ�²ƊǏƵ��↵�ȁƵɈɩȌȲǲ�Ʀɯ�ȯȲȌɨǞƮǞȁǐ�ǏƊƧǞǶǞɈǞƵȺ�ɈǘƊɈ�ƊȲƵ�ƮƵȺǞǐȁƵƮ�ƦƊȺƵƮ�Ȍȁ�

ɈǘƵ�  �↵�∋ƵȺǞǐȁ�ΙɐǞƮƵ�ƊȁƮ�ƧȌȲȲƵȺȯȌȁƮ�ɈȌ�ǞȁƮɐȺɈȲɯ�ȺɈƊȁƮƊȲƮȺ�ǏȌȲ�ȺƊǏƵɈɯخ�↵ǘǞȺ�ǞȁƧǶɐƮƵȺ�ȯȲȌɨǞƮǞȁǐ�
ȺƵȯƊȲƊɈǞȌȁ�ƦƵɈɩƵƵȁ��↵�ɐȺƵȲȺ�ƊȁƮ�ǿȌɈȌȲ�ɨƵǘǞƧǶƵȺة�ȌȲ�ƊƮǯɐȺɈǞȁǐ�ȲȌƊƮɩƊɯ�ȺȯƵƵƮȺ�ɩǘƵȲƵ�
ȺƵȯƊȲƊɈǞȌȁ�ǞȺ�ȁȌɈ�ȯȌȺȺǞƦǶƵخ�ΗƊƧǞǶǞɈɯ�ǿƊǞȁɈƵȁƊȁƧƵ�ǞȺ�ȯȲǞȌȲǞɈǞɹƵƮ�ɈȌ�ƊƧƧȌǿǿȌƮƊɈƵ�ȺƊǏƵ�ɐȺƵخ��

⌠ XǿȯȲȌɨƵ�ɈǘƵ��↵�ȁƵɈɩȌȲǲ�!ȌȁȁƵƧɈǞɨǞɈɯ�Ʀɯ�ȯȲǞȌȲǞɈǞɹǞȁǐ�ƧȌȁɈǞȁɐȌɐȺ�ȲȌɐɈƵȺ�ƊȁƮ�ƧǶȌȺǞȁǐ�ǲƵɯ�ǐƊȯȺ�
ǏȌȲ�ǿȌɨǞȁǐ�ƊȲȌɐȁƮ�ɈǘƵ�∋ǞȺɈȲǞƧɈ�Ʀɯ�ƊƧɈǞɨƵ�ǿȌƮƵȺة�ȺɐƧǘ�ƊȺ�ɩƊǶǲǞȁǐ�ȌȲ�ƦǞǲǞȁǐخ��

⌠ §ȲȌɨǞƮƵ�Ɗȁ�0ȱɐǞɈƊƦǶƵ��↵�ȁƵɈɩȌȲǲ�ɈǘƊɈ�ƊƧƧȌǿǿȌƮƊɈƵȺ�ȯƵȌȯǶƵ�ȌǏ�ƊǶǶ�ƊǐƵȺ�ƊȁƮ�ƊƦǞǶǞɈǞƵȺ�ɈȌ�ǿȌɨƵ�
ɈǘȲȌɐǐǘȌɐɈ�ɈǘƵ�ƧȌǿǿɐȁǞɈɯ�ƊȁƮ�ƊƧȲȌȺȺ�ΘǞǐǘɩƊɯخׇ׉����

⌠ wǞɈǞǐƊɈƵ� ƊȲȲǞƵȲȺ�ɈȌ��↵�ɐȺƵ�ɩǞɈǘǞȁ�ɈǘƵ�ƧȌǿǿɐȁǞɈɯ�Ʀɯ�ƧȌȁȺǞƮƵȲǞȁǐ�ȺȌǶɐɈǞȌȁȺ�ɈȌ�ƊƮƮȲƵȺȺ�
ƧǘƊǶǶƵȁǐƵȺ�ǞȁƧǶɐƮǞȁǐ�ȺɈƵƵȯ�ɈƵȲȲƊǞȁة�ǘǞǐǘɩƊɯ�ƧȲȌȺȺǞȁǐȺة�ǶȌȁǐ�ƮǞȺɈƊȁƧƵȺة�ƊȁƮ�ȌɈǘƵȲ�ǶȌƧƊǶ�
ƧȌȁȺɈȲƊǞȁɈȺ�ɩǞɈǘǞȁ�ɈǘƵ�∋ǞȺɈȲǞƧɈخ�

⌠ �ǶǶȌƧƊɈƵ�ǏɐȁƮȺ�ɩǘƵȲƵ�ǐȲƵƊɈƵȲ� ȌǿǿɐȁǞɈɯ� ƵȁƵǏǞɈ�ɩǞǶǶ�ƦƵ�ȲƵƊǶǞɹƵƮ�Ʀɯ�ȯȲǞȌȲǞɈǞɹǞȁǐ�ǶȌƧƊɈǞȌȁȺ�ƊȁƮ�
ƊǿƵȁǞɈǞƵȺ�ɩǘƵȲƵ�ǘǞǐǘƵȲ��↵�ƮƵǿƊȁƮ�ƵɮǞȺɈȺخ�
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+/2.∋/∋06#6+10�564#6∋);�
 ƊȺƵƮ�Ȍȁ�ȯȲƵɨǞȌɐȺ�ȯǶƊȁȺ�ƊȁƮ�ȺɈɐƮǞƵȺة�ȯȲȌȯȌȺƵƮ�∋  �ȯȲȌǯƵƧɈȺة�ƧȌǿǿɐȁǞɈɯ�ƵȁǐƊǐƵǿƵȁɈة�ƊȁƮ�ǞȁȯɐɈ�ǏȲȌǿ�
(ǞȺɈȲǞƧɈ�±ɈƊǏǏة�Ɗ�ɈȌɈƊǶ�ȌǏ�ׇׂ�ȯȲȌǯƵƧɈȺ�ƊȁƮ�ƊƧɈǞȌȁȺ�ɩƵȲƵ�ǞƮƵȁɈǞǏǞƵƮ�ǏȌȲ�ɈǘǞȺ��↵ξƒخ�↵ǘƵȺƵ�ȯȲȌǯƵƧɈȺ�ƊȁƮ�ƊƧɈǞȌȁȺ�
ɩƵȲƵ�ƵɨƊǶɐƊɈƵƮ�ƦƊȺƵƮ�Ȍȁ�ɈǘƵ�ȌƦǯƵƧɈǞɨƵȺة�ƊȺ�ƮƵȺƧȲǞƦƵƮ�ƊƦȌɨƵة�ƊȁƮ�ƦƊȺƵƮ�Ȍȁ�ǏƵƊȺǞƦǞǶǞɈɯخ�↵ǘƵ�ȯȲȌǯƵƧɈ�ȌȲ�
ƊƧɈǞȌȁٚȺ�ǏƵƊȺǞƦǞǶǞɈɯ�ɩƊȺ�ƵɨƊǶɐƊɈƵƮ�ƦƊȺƵƮ�Ȍȁ�ɈǘȲƵƵ�ƧȲǞɈƵȲǞƊب��

خׁ �ƧƧƵȯɈƊƦǞǶǞɈɯـ�ȯȌǶǞɈǞƧƊǶة�ǶȌƧƊǶ�ƧȌǿǿɐȁǞɈɯة�ȲƵǶɐƧɈƊȁƧƵة�ȌɈǘƵȲ�ƦƊȲȲǞƵȲȺة�ƵɈƧسفخ�

خׂ 0ƊȺƵ�ȌǏ�ǞǿȯǶƵǿƵȁɈƊɈǞȌȁة�ƧȌȁȺɈȲɐƧɈƊƦǞǶǞɈɯة�ƊȁƮشȌȲ�ǶƵɨƵǶ�ȌǏ�ȲǞȺǲس�ƊȁƮ��

خ׃ �ɨƵȲƊǶǶ�ȲƵǶƊɈǞɨƵ�ƊȁɈǞƧǞȯƊɈƵƮ�ȯȲȌǯƵƧɈ�ƧȌȺɈـ�ƧȌȁȺǞƮƵȲǞȁǐ�ƦȌɈǘ�ƧƊȯǞɈƊǶ�ƊȁƮ�ǿƊǞȁɈƵȁƊȁƧƵ�ƧȌȺɈȺخف��

ÀǘƵ�ƒƵƊƧǘǶƊȁƮ��↵ξƒ�ȯȲȌǯƵƧɈȺ�ǏƊǶǶ�ɐȁƮƵȲ�ɈǘȲƵƵ�ƧƊɈƵǐȌȲǞƵȺب�

خׁ XȁǏȲƊȺɈȲɐƧɈɐȲƵ�ƒȲȌǯƵƧɈȺة�

خׂ �ǿƵȁǞɈɯ�ΩǿȯȲȌɨƵǿƵȁɈȺة�ƊȁƮ�

خ׃ �ƮɨȌƧƊƧɯ�ƊȁƮ�ƒȌǶǞƧɯ�ΩȁǞɈǞƊɈǞɨƵȺخ�
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!ȌȁȺǞƮƵȲƊɈǞȌȁȺ�ǏȌȲ�ȌȯƵȲƊɈǞȌȁȺ�ƊȁƮ�ǿƊǞȁɈƵȁƊȁƧƵ�ƊȲƵ�ƊǶȺȌ�ǞȁƧǶɐƮƵƮ�Ǟȁ�ɈǘǞȺ�ȺɈȲƊɈƵǐɯة�ƊȁƮ�Ɗ�ƧɐȲȲƵȁɈ�ǶǞȺɈ�ȌǏ�
ǲȁȌɩȁ�ǏɐȁƮǞȁǐ�ȺɈȲƊɈƵǐǞƵȺ�ƊȲƵ�ȯȲȌɨǞƮƵƮ�ǏȌȲ�ɈǘƵ�∋ǞȺɈȲǞƧɈȺٚ�ƧȌȁȺǞƮƵȲƊɈǞȌȁخ��

ÀǘƵ�ƵɨƊǶɐƊɈǞȌȁ�ȲƵȺɐǶɈȺ�ɩƵȲƵ�ɐȺƵƮ�ɈȌ�ǐɐǞƮƵ�ɈǘƵ�ȲƵƧȌǿǿƵȁƮƵƮ�ǞǿȯǶƵǿƵȁɈƊɈǞȌȁ�ȺɈȲƊɈƵǐɯ�ƊȁƮ�
ȯȲȌǯƵƧɈشƊƧɈǞȌȁ�ȯȲǞȌȲǞɈǞƵȺ�ǏȌȲ�ɈǘƵ�∋ǞȺɈȲǞƧɈخ�ΩȁǏȲƊȺɈȲɐƧɈɐȲƵ�ȯȲȌǯƵƧɈȺ�ɩƵȲƵ�ƊȺȺǞǐȁƵƮ�ƊȺ�ǘǞǐǘٌة�ǿƵƮǞɐǿٌة�ȌȲ�ǶȌɩٌ
ȯȲǞȌȲǞɈɯ�ƦƊȺƵƮ�Ȍȁ�ǘȌɩ�ɩƵǶǶ�ɈǘƵɯ�ƊǶǞǐȁ�ɩǞɈǘ�ɈǘƵ��↵ξƒ�ȌƦǯƵƧɈǞɨƵȺ�ƊȁƮ�ɈǘƵ�ȌɨƵȲƊǶǶ�ǏƵƊȺǞƦǞǶǞɈɯخ��

ÀǘƵ�ɨǞȺǞȌȁ�ǏȌȲ�ƒƵƊƧǘǶƊȁƮٚȺ��↵�ȁƵɈɩȌȲǲ�ǞȺ�ǞǶǶɐȺɈȲƊɈƵƮ�ƦƵǶȌɩ�Ȍȁ�ɈǘƵ�ǏȌǶǶȌɩǞȁǐ�ȯƊǐƵȺ�ƊȁƮ�Ǟȁ��ȯȯƵȁƮǞɮ�∋ة�Ǟȁ�
ɈƵȲǿȺ�ȌǏ�ȁƵɈɩȌȲǲ�ǘǞƵȲƊȲƧǘɯة�ǏƊƧǞǶǞɈɯ�ɈɯȯƵة�ƊȁƮ�ȲȌɐɈƵ�ȯȲǞȌȲǞɈǞƵȺخ�↵ǘƵ�ȺȯƵƧǞǏǞƧ�ƒƵƊƧǘǶƊȁƮ��↵ξƒ�ȯȲȌǯƵƧɈȺ�ƊȲƵ�
ǞǶǶɐȺɈȲƊɈƵƮ�ƦƵǶȌɩ�Ȍȁ�ɈǘƵ�ǏȌǶǶȌɩǞȁǐ�ȯƊǐƵȺة�ƊȁƮ�ɈǘƵ�ƮƵɈƊǞǶƵƮ�ǶǞȺɈ�ȌǏ�ȯȲȌǯƵƧɈȺ�ǞȺ�ǞȁƧǶɐƮƵƮ�Ǟȁ��ȯȯƵȁƮǞɮ� خ��
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�ĐŬŶŽǁůĞĚŐĞŵĞŶƚ �
ÀǘƵ�∋ǞȺɈȲǞƧɈ�ȌǏ�ƒƵƊƧǘǶƊȁƮ�ƮƵɨƵǶȌȯƵƮ�ɈǘǞȺ��ƧɈǞɨƵ�↵ȲƊȁȺȯȌȲɈƊɈǞȌȁ�ξƵɈɩȌȲǲ�ƒǶƊȁ�Ǟȁ�ƧȌǶǶƊƦȌȲƊɈǞȌȁ�ɩǞɈǘ�ɈǘƵ�
ÀȲƊǞǶ�ȌǏ�ɈǘƵ��ǲƊȁƊǐƊȁȺ�±ȌƧǞƵɈɯخ��↵ǘƵ�∋ǞȺɈȲǞƧɈ�ǞȺ�ɈǘƊȁǲǏɐǶ�ɈȌ�ɈǘƵ�±ȌƧǞƵɈɯ�ƊȁƮ�γƊȁǞƧƵ�λǞƵƦƵ�ǏȌȲ�ɈǘƵǞȲ�
ƧȌȁɈȲǞƦɐɈǞȌȁȺ�Ǟȁ�ɈǘƵ�ƮƵɨƵǶȌȯǿƵȁɈ�ȌǏ�ɈǘǞȺ�ȯǶƊȁخ�

�

�ŝƐĐůĂŝŵĞƌ �
yȌɈƵك�ÀǘǞȺ��↵ξƒ�ǞȺ�Ɗ�ǘǞǐǘ٧ǶƵɨƵǶ�ǐɐǞƮƵǶǞȁƵ�ƮȌƧɐǿƵȁɈ�ȌȁǶɯَ�ƊǶǶ�ǞƮƵȁɈǞǏǞƵƮ�ȯȲȌǯƵƧɈȺ�ƊȲƵ�ȺɐƦǯƵƧɈ�ɈȌ�ƊɨƊǞǶƊƦǶƵ�
ǏɐȁƮǞȁǐل�ƊȁƮ�ǏɐȲɈǘƵȲ�ƮƵɈƊǞǶƵƮ�ȺɈɐƮɯُƵȁǐǞȁƵƵȲǞȁǐ�ƊȁƮ� ȌɐȁƧǞǶ�ƊȯȯȲȌɨƊǶȺ�Ȍȁ�Ɗ�ƧƊȺƵ٧Ʀɯ٧ƧƊȺƵ�ƦƊȺǞȺى�
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ÀƊƦǶƵ�ׄبׂخ�ƒƵƊƧǘǶƊȁƮ��↵ξƒى��ϖƵƮǞɐǿٌ§ȲǞȌȲǞɈɯ�ƒȲȌǯƵƧɈȺׁ�خخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخ� ׇ�
ÀƊƦǶƵ�ׄب׃خ�⇓ƵȺɈȺǞƮƵ�↵ȲƊǞǶ�ƒȲȌǯƵƧɈȺׁ�خخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخ� �׉
ÀƊƦǶƵ�ׄبׄخ�ƒƵƊƧǘǶƊȁƮ��↵ξƒى���ǿƵȁǞɈɯ�ΩǿȯȲȌɨƵǿƵȁɈ�ƒȲȌǯƵƧɈȺׂ�خخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخ� ׁ�
ÀƊƦǶƵ�ׄبׅخ�ƒƵƊƧǘǶƊȁƮ��↵ξƒى���ƮɨȌƧƊƧɯۋ��ƒȌǶǞƧɯ�ƒȲȌǯƵƧɈȺׂ�خخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخ� ׂ�
�
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%.&γΨ�]�
IǞǐɐȲƵ�ׁׁٌب�∋ǞȺɈȲǞƧɈ�ȌǏ�ƒƵƊƧǘǶƊȁƮ�±ǞƮƵɩƊǶǲ�ƊȁƮ�ƒƵƮƵȺɈȲǞƊȁ� ȌȁȁƵƧɈǞɨǞɈɯ�ƒǶƊȁ׃�خخخخخخخخخخخخخخخخخخخخخخخخخخخخخخ�فׁׁ׀ׂـ��
IǞǐɐȲƵ�ׁׂٌب� ƵȁɈƵȁȁǞƊǶ�⇓ƊǶǲɩƊɯ�ƊɈ�ׁ׃Ɉǘ�±ɈȲƵƵɈׅ�خخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخ� �
IǞǐɐȲƵ�ׂׂٌب�ƒȌȁƮƵȲȌȺƊ�∋ȲǞɨƵ� ȌȁǏǞȁƵƮ� ȌȲȲǞƮȌȲ�/ɮƊǿȯǶƵـ�JȌȌǐǶƵ�±ɈȲƵƵɈɨǞƵɩ׆�خخخخخخخخخخخخخخخخخخخخخخخخخخخخ�فׁׅ׀ׂ�ة�
IǞǐɐȲƵ�ׂٌب׃�ιƊɯƊǲǞȁǐ²ـ�ȌɐȲƧƵب�ǘɈɈȯȺششبȯƵƊƧǘǶƊȁƮƦƵƊƧǘȲƵȁɈƊǶȺخƧȌǿׇ�خخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخ�فش �
IǞǐɐȲƵ�ׂٌׄب� ǞǲƵ�♥ƵȯƊǞȲ�ιǞȌȺǲ�/ɮƊǿȯǶƵـ�ßǞƧɈȌȲǞƊׇ�خخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخ�ف  �ة �
IǞǐɐȲƵ�ׁٌׄب�/ɮƊǿȯǶƵ�ȌǏ�Ɗ�♥ƵɈȲȌǏǞɈ�ϖ∅ƒ�Ǟȁ�Ɗ� ȌȁȺɈȲƊǞȁƵƮ�♥ǞǐǘɈٌȌǏٌàƊɯׁ�خخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخ�� ׁ�
IǞǐɐȲƵ�ׂٌׄب�♥ƊǞȺƵƮ�ϖ∅ƒ�/ɮƊǿȯǶƵ²ـ�ɐǿǿƵȲǶƊȁƮׁ�خخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخ�ف  �ة ׁ�
IǞǐɐȲƵ�ٌׄب׃�ƒȲȌɈƵƧɈƵƮ� ǞǲƵ�λƊȁƵ�/ɮƊǿȯǶƵـ�§ƵȁɈǞƧɈȌȁׁ�خخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخ�ف  �ة ׂ�
IǞǐɐȲƵ�ٌׄׄب� ǞƧɯƧǶƵ�ƒƊȲǲǞȁǐ�/ɮƊǿȯǶƵȺׂ�خخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخ� ׁ�
�

�ςς�∆�.��]�
�ςς�∆�.ξ��͗�ς���+=�∆���ξ.]χ.∆&�Θ�%γχγΨ����χ.ρ��χΨ�∆]ςϑΨχ�χ.ϑ∆�

�ϑ∆�.χ.ϑ∆]��]]�]]Χ�∆χ�

�ςς�∆�.ξ��͗�ςγ�=.���∆&�&�Χ�∆χ�%������;�]γΧΧ�Ψψ�

�ςς�∆�.ξ��͗��ϑΧς=�χ��=.]χ�ϑ%�ςΨϑ9��χ]�

�ςς�∆�.ξ��͗�ς���+=�∆�͛]��χ�∆�χσϑΨ;�ρ.].ϑ∆�

�ςς�∆�.ξ��͗�ςΨϑςϑ]����χ∆ς�Χ�ς]�
�
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�

�

ϭ͘Ϭ .∆χΨϑ�γ�χ.ϑ∆�
�

ÀǘƵ�∋ǞȺɈȲǞƧɈ�ȌǏ�ƒƵƊƧǘǶƊȁƮـ�ɈǘƵ�∋ǞȺɈȲǞƧɈف�ȲƵɈƊǞȁƵƮ�∅ȲƦƊȁ�±ɯȺɈƵǿ�λɈƮـ�خÇȲƦƊȁ�±ɯȺɈƵǿȺف�ɈȌ�ƮƵɨƵǶȌȯ�Ɗȁ�
�ƧɈǞɨƵ�↵ȲƊȁȺȯȌȲɈƊɈǞȌȁ�ξƵɈɩȌȲǲ�ƒǶƊȁـ��↵ξƒف�ɈȌ�ǐɐǞƮƵ�ɈǘƵ�ƮƵɨƵǶȌȯǿƵȁɈ�ƊȁƮ�ǞǿȯǶƵǿƵȁɈƊɈǞȌȁ�ȌǏ�ƊƧɈǞɨƵ�
ɈȲƊȁȺȯȌȲɈƊɈǞȌȁف↵�ـ��ǞȁǏȲƊȺɈȲɐƧɈɐȲƵ�Ǟȁ�ɈǘƵ�∋ǞȺɈȲǞƧɈخ�↵Ȍ�ƮƵɨƵǶȌȯ�ɈǘǞȺ��↵ξƒة�∅ȲƦƊȁ�±ɯȺɈƵǿȺ�ɐȁƮƵȲɈȌȌǲ�Ɗȁ�
ǞȁɨƵȺɈǞǐƊɈǞȌȁ�ȌǏ�ɈǘƵ�∋ǞȺɈȲǞƧɈٚȺ�ƵɮǞȺɈǞȁǐ�ɈȲƊǞǶȺة�ƧɯƧǶǞȁǐ�ǏƊƧǞǶǞɈǞƵȺة�ƊȁƮ�ɩƊǶǲǞȁǐ�ǏƊƧǞǶǞɈǞƵȺة�ƊȁƮ�ƧȌȁƮɐƧɈƵƮ�ƦȲȌƊƮ�
ȯɐƦǶǞƧ�ƵȁǐƊǐƵǿƵȁɈ�ɩǞɈǘǞȁ�ɈǘƵ�ƧȌǿǿɐȁǞɈɯخ�

ÀǘƵ�ȌɨƵȲƊȲƧǘǞȁǐ�ǐȌƊǶ�ȌǏ�ɈǘǞȺ��↵ξƒ�ǞȺ�ɈȌ�ƵȁƧȌɐȲƊǐƵ�Ɗ�ǘƵƊǶɈǘɯ�ƊȁƮ�ƊƧɈǞɨƵ�ƧȌǿǿɐȁǞɈɯ�ƊȁƮ�ɈȌ�ǞǿȯȲȌɨƵ�
ǘƵƊǶɈǘ�ƊȁƮ�ȯǘɯȺǞƧƊǶ�ɩƵǶǶƦƵǞȁǐ�Ǟȁ�ɈǘƵ�∋ǞȺɈȲǞƧɈخ�↵ǘǞȺ�ȯǶƊȁ�ȯȲǞȌȲǞɈǞɹƵȺ�Ɗ�ǶǞȺɈ�ȌǏ�ǞǿȯǶƵǿƵȁɈƊɈǞȌȁ�ȯȲȌǯƵƧɈȺ�ɈǘƊɈ�
ɩǞǶǶ�ǞǿȯȲȌɨƵ��↵�ǞȁǏȲƊȺɈȲɐƧɈɐȲƵ�ƊȁƮ�ȯȲȌɨǞƮƵ�ɈǘƵ�ƧȌǿǿɐȁǞɈɯ�ɩǞɈǘ�ǿȌȲƵ�ȌȯɈǞȌȁȺ�ɈȌ�ƧȌǿǿɐɈƵ�ƊȁƮ�ȲƵƧȲƵƊɈƵ�
Ʀɯ�ǘɐǿƊȁٌȯȌɩƵȲƵƮ�ǿȌƮƵȺ�ȌǏ�ɈȲƊȁȺȯȌȲɈخ��

àǘƵȁ�ɈǘƵ�∋ǞȺɈȲǞƧɈ�ƵǿƦƊȲǲƵƮ�Ȍȁ�ɈǘǞȺ�ȯǶƊȁȁǞȁǐ�ȯȲȌǯƵƧɈة�Ɗ�ȺƵɈ�ȌǏ�ȺƧȌȯǞȁǐ�ȁƵƵƮȺ�ɩƵȲƵ�ǞƮƵȁɈǞǏǞƵƮ�ɈǘƊɈ�ǘƊɨƵ�
ǐɐǞƮƵƮ�ɈǘƵ�ȯǶƊȁȁǞȁǐ�ȯȲȌƧƵȺȺة�ǞȁƧǶɐƮǞȁǐ�ɈǘƵ�ǏȌǶǶȌɩǞȁǐب��

ω XƮƵȁɈǞǏɯ�ǐƊȯȺ�Ǟȁ�ɈǘƵ�ƵɮǞȺɈǞȁǐ�ȁƵɈɩȌȲǲخ�

ω XƮƵȁɈǞǏɯ�ƦƊȲȲǞƵȲȺ�ǞȁƧǶɐƮǞȁǐ�ƧȲƵƵǲȺة�ǿƊǯȌȲ�ɈǘȲȌɐǐǘǏƊȲƵȺة�ƊȁƮ�ȺɈƵƵȯ�ȺǶȌȯƵȺخ�

ω XƮƵȁɈǞǏɯ�ƊȁƮ�ƊȺȺƵȺȺ�ƵɮǞȺɈǞȁǐ�ǶǞȁǲȺ�ɈȌ�ƊȁƮ�ǏȲȌǿ�ȺɐȲȲȌɐȁƮǞȁǐ�ƧȌǿǿɐȁǞɈǞƵȺخ�

ω !ȌȁȁƵƧɈ�ƧȌǿǿɐȁǞɈɯ�ƮƵȺɈǞȁƊɈǞȌȁȺ�ɨǞƊ��↵�ǞȁǏȲƊȺɈȲɐƧɈɐȲƵ�ɈǘƊɈ�ǞȺ�ɐȁǞɨƵȲȺƊǶǶɯ�ƊƧƧƵȺȺǞƦǶƵ�ƊȁƮ�ǏȌȲ�ƊǶǶ�
ƊǐƵȺ�ƊȁƮ�ƊƦǞǶǞɈǞƵȺخف���ـ��

ω (ƵɨƵǶȌȯ�ƊɈɈȲƊƧɈǞɨƵ�ȯƵƮƵȺɈȲǞƊȁ�ȺɈȲƵƵɈȺ�ɈǘƊɈ�ƵȁƧȌɐȲƊǐƵ�ɩƊǶǲǞȁǐة�ƧɯƧǶǞȁǐة�ƊȁƮ�ȌɈǘƵȲ�ǏȌȲǿȺ�ȌǏ��↵خ�

ω XȁɨƵȺɈǞǐƊɈƵ�ƊȁƮ�ȺɐȯȯȌȲɈ�ȁȌȁٌǿȌɈȌȲǞɹƵƮ�ɩƊɈƵȲ�ɈȲƊȁȺȯȌȲɈƊɈǞȌȁ�ǿȌƮƵȺ�ȺɐƧǘ�ƊȺ�ǲƊɯƊǲǞȁǐة�ȯƊƮƮǶƵ�
ƦȌƊȲƮǞȁǐة�ƊȁƮ�ƧƊȁȌƵǞȁǐخ�

ω XƮƵȁɈǞǏɯ�ǲƵɯ�ɈȲǞȯ�ǐƵȁƵȲƊɈȌȲȺ�ƊȁƮ�ƊȲƵƊ�ǏȌȲ�ƵȁǘƊȁƧƵǿƵȁɈȺخ�

ω ²ɐȯȯȌȲɈ�ƦǞƧɯƧǶƵٌɈȲƊȁȺǞɈ�ǞȁɈƵǐȲƊɈǞȌȁة�ǞȁƧǶɐƮǞȁǐ�ƦǞƧɯƧǶƵ�ȯƊȲǲǞȁǐ�ƊȁƮ�ƵٌƦǞǲƵ�ƧǘƊȲǐǞȁǐ�ȺɈƊɈǞȌȁȺخ�

IɐȲɈǘƵȲǿȌȲƵة�ɈǘƵ�ȯǶƊȁȁǞȁǐ�ȯȲȌƧƵȺȺ�ǏȌȲ�ɈǘǞȺ�ȯȲȌǯƵƧɈ�ƧƊȁ�ƦƵ�ȺɐǿǿƊȲǞɹƵƮ�Ǟȁ�ɈǘȲƵƵ�ȯǘƊȺƵȺة�ƊȺ�ǞǶǶɐȺɈȲƊɈƵƮ�
ƦƵǶȌɩب�

�

�

!ȌǿǿɐȁǞɈɯ�
ªƵɨǞƵɩ�
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ÀǘǞȺ��↵ξƒ�ǞȺ�Ɗ�ǘǞǐǘ٧ǶƵɨƵǶ�ǐɐǞƮƵǶǞȁƵ�ƮȌƧɐǿƵȁɈ�ȌȁǶɯَ�ƊǶǶ�ǞƮƵȁɈǞǏǞƵƮ�ȯȲȌǯƵƧɈȺ�ƊȲƵ�ȺɐƦǯƵƧɈ�ɈȌ�ƊɨƊǞǶƊƦǶƵ�
ǏɐȁƮǞȁǐل�ƊȁƮ�ǏɐȲɈǘƵȲ�ƮƵɈƊǞǶƵƮ�ȺɈɐƮɯُƵȁǐǞȁƵƵȲǞȁǐ�ƊȁƮ� ȌɐȁƧǞǶ�ƊȯȯȲȌɨƊǶȺ�Ȍȁ�Ɗ�ƧƊȺƵ٧Ʀɯ٧ƧƊȺƵ�ƦƊȺǞȺى�

ϭ͘ϭ ���;&Ψϑγ∆��Θ�]χγ�ψ��Ψ���
ÀǘƵ��↵�ȁƵɈɩȌȲǲ�ǶȌƧƊɈƵƮ�ɩǞɈǘǞȁ�ɈǘƵ�∋ǞȺɈȲǞƧɈ�ȌǏ�ƒƵƊƧǘǶƊȁƮـ�ƊȺ�ȯȲȌɨǞƮƵƮ�Ǟȁ�ɈǘƵ�²ǞƮƵɩƊǶǲ�ƊȁƮ�ƒƵƮƵȺɈȲǞƊȁ�
!ȌȁȁƵƧɈǞɨǞɈɯ�ƒǶƊȁففׁׁ׀ׂـ��ǞȺ�ǞǶǶɐȺɈȲƊɈƵƮ�ƦƵǶȌɩ�Ǟȁ�IǞǐɐȲƵ�ׁׁٌخ��

�↵�ȯǶƊȁȁǞȁǐ�Ǟȁ�ɈǘƵ�∋ǞȺɈȲǞƧɈ�ǘƊȺ�ƦƵƵȁ�ƵȁƧȌɐȲƊǐƵƮ�ɈǘȲȌɐǐǘ�ȯȲƵɨǞȌɐȺ�ƊȁƮ�ȌȁǐȌǞȁǐ�ǞȁǞɈǞƊɈǞɨƵȺ�ȺɐƧǘ�ƊȺ�↵ȲƊǞǶ�
��ɩǘǞƧǘ�ǞȺ�Ɗ�ƧȌȁɈǞȁɐȌɐȺ�ȲȌɐɈƵ�ǏȲȌǿ�ɈǘƵ� ƵȁȁƵɈɈ� ȲǞƮǐƵ�ǞȁةفȁȌɩ�ȲƵǏƵȲȲƵƮ�ɈȌ�ƊȺ�ɈǘƵ�⇓ƵȺɈȺǞƮƵ�↵ȲƊǞǶـ�׀׀׀ׂ
àƵȺɈ�ιƵǶȌɩȁƊ�ɈȌ�ƒƵƊƧǘǶƊȁƮخ�ΗɐȲɈǘƵȲǿȌȲƵة�ɈǘƵ�∋ǞȺɈȲǞƧɈ�ǞȺ�Ɗ�ȯƊȲɈȁƵȲ�ɈȌ�ɈǘƵ�±ɐȺɈƊǞȁƊƦǶƵ�↵ȲƊȁȺȯȌȲɈƊɈǞȌȁ�
§ƊȲɈȁƵȲȺǘǞȯ�ȌǏ�ɈǘƵ� ƵȁɈȲƊǶ��ǲƊȁƊǐƊȁـ�±↵ƒ ف��ɩǘǞƧǘ�ȺɐȯȯȌȲɈȺ�ɈǘƵ�⇓ƵȺɈȺǞƮƵ�↵ȲƊǞǶ�ƧȌȁƧƵȯɈخ�↵ǘƵ�⇓ƵȺɈȺǞƮƵ�
ÀȲƊǞǶ�ƧȌȁƧƵȯɈ�ǞȺ�ȯƊȲɈ�ȌǏ�ɈǘƵ�↵ȲƊǞǶ�ȌǏ�ɈǘƵ��ǲƊȁƊǐƊȁȺ�ɩǘǞƧǘ�ɩǞǶǶ�ƦƵ�Ɗ׀ׇ׃��ǲǿ�ǶȌȁǐ�ǘǞǲǞȁǐ�ƊȁƮ�ƧɯƧǶǞȁǐ�ɈȲƊǞǶ�
ǏȲȌǿ�±ǞƧƊǿȌɐȺة�  �Ǟȁ�ɈǘƵ�ȁȌȲɈǘ�ɈȌ� ȲƵɩȺɈƵȲة�⇓��Ǟȁ�ɈǘƵ�ȺȌɐɈǘة�ȯƊȺȺǞȁǐ�ɈǘȲȌɐǐǘ�ƒƵƊƧǘǶƊȁƮخ��

§ȲƵɨǞȌɐȺ�ȺɈɐƮǞƵȺ�ɈǘƊɈ�ǘƊɨƵ�ȲƵƧȌǿǿƵȁƮƵƮ��↵�ȁƵɈɩȌȲǲ�ǞǿȯȲȌɨƵǿƵȁɈȺ�ƊȁƮ�ƧȌȁȺǞƮƵȲƊɈǞȌȁȺ�ɩƵȲƵ�
ȲƵɨǞƵɩƵƮ�ƊȁƮة�ɩǘƵȲƵ�ǏƵƊȺǞƦǶƵة�ǞȁɈƵǐȲƊɈƵƮ�ǞȁɈȌ�ɈǘǞȺ��↵ξƒخ�±ɐƧǘ�ȺɈɐƮǞƵȺ�ƊȲƵ�ȺɐǿǿƊȲǞɹƵƮ�ƦƵǶȌɩ�Ǟȁ�²ƵƧɈǞȌȁ�
�خخ׃خׁ

�

�
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IǞǐɐȲƵ�ׁׁٌب�∋ǞȺɈȲǞƧɈ�ȌǏ�ƒƵƊƧǘǶƊȁƮ�±ǞƮƵɩƊǶǲ�ƊȁƮ�ƒƵƮƵȺɈȲǞƊȁ� ȌȁȁƵƧɈǞɨǞɈɯ�ƒǶƊȁفׁׁ׀ׂـ��



�

∋Ω±↵♥Ω ↵��Η�ƒ/� Θλ�ξ∋�� ↵Ω⇒/�↵♥�ξ±ƒ�♥↵�↵Ω�ξ�ξ/↵⇓�♥ι�ƒλ�ξ� ׄ�

ϭ͘Ϯ �ϑΧΧγ∆.χψ��∆&�&�Χ�∆χ�
ÀǘƵ�ȯɐȲȯȌȺƵ�ȌǏ�ɈǘƵ�ƧȌǿǿɐȁǞɈɯ�ƵȁǐƊǐƵǿƵȁɈ�ȯȲȌƧƵȺȺ�ɩƊȺ�ɈȌ�ǞȁǏȌȲǿ�ƧȌǿǿɐȁǞɈɯ�ǿƵǿƦƵȲȺ�ȌǏ�ɈǘƵ�
ȯȲȌǯƵƧɈٚȺ�ȯǶƊȁȁǞȁǐ�ȯȲȌƧƵȺȺة�ƧȌǶǶƵƧɈ�ɈǘƵǞȲ�ǏƵƵƮƦƊƧǲ�ɈȌ�ǞȁǏȌȲǿ�ɈǘƵ�ƮƵɨƵǶȌȯǿƵȁɈ�ȌǏ�ɈǘƵ��↵ξƒة�ƊȁƮ�ɈȌ�ǐƊɐǐƵ�
ɈǘƵǞȲ�ǶƵɨƵǶ�ȌǏ�ȺɐȯȯȌȲɈ�ǏȌȲ�ɈǘƵ�ƒǶƊȁخ�↵ǘƵ�ƵȁǐƊǐƵǿƵȁɈ�ƧȌǶǶƵƧɈƵƮ�ǏƵƵƮƦƊƧǲ�Ȍȁ�ǞȺȺɐƵȺة�ǐƊȯȺ�ƊȁƮ�ƦƊȲȲǞƵȲȺ�
ǏƊƧǞȁǐ��↵�ɐȺƵȲȺ�Ǟȁ�ɈǘƵ�ƧȌǿǿɐȁǞɈɯ�ƊȁƮ�ǞƮƵȁɈǞǏɯ�ǐȌƊǶȺ�ƊȁƮ�Ɗ�ɨǞȺǞȌȁ�ǏȌȲ�ɩǘƊɈ�ɈǘƵɯ�ɩȌɐǶƮ�ǶǞǲƵ�ɈȌ�ȺƵƵ�Ǟȁ�ɈǘƵ�
ǏɐɈɐȲƵخ��ǶǶ�ǏƵƵƮƦƊƧǲ�ƊȁƮ�ȲƵȺɐǶɈȺ�ȌǏ�ɈǘƵ�ƧȌǿǿɐȁǞɈɯ�ƵȁǐƊǐƵǿƵȁɈ�ǞȺ�ȯȲȌɨǞƮƵƮ�Ǟȁ�ɈǘƵ�àǘƊɈ�ɩƵ�ΘƵƊȲƮ�
0ȁǐƊǐƵǿƵȁɈ�±ɐǿǿƊȲɯ�♥ƵȯȌȲɈ�Ǟȁ��ȯȯƵȁƮǞɮ� �خ

ϭ͘ϯ ςΨ�ρ.ϑγ]�]χγ�.�]�
 ƊƧǲǐȲȌɐȁƮ�ƮȌƧɐǿƵȁɈȺ�ǞȁƧǶɐƮǞȁǐ�ȺɈɐƮǞƵȺة�ȯǶƊȁȺة�ƊȁƮ�ȯȌǶǞƧǞƵȺ�ɈǘƊɈ�ƊȲƵ�ȲƵǶƵɨƊȁɈ�ɈȌ�ɈǘǞȺ��↵ξƒ�ɩƵȲƵ�
ȲƵɨǞƵɩƵƮ�ƊȁƮ�ƊȲƵ�ȺɐǿǿƊȲǞɹƵƮ�Ǟȁ��ȯȯƵȁƮǞɮخ���↵ǘƵ�ȯȲƵɨǞȌɐȺ�ȺɈɐƮǞƵȺ�ȲƵɨǞƵɩƵƮ�ǞȁƧǶɐƮƵ�ɈǘƵ�ǏȌǶǶȌɩǞȁǐب��

ω ²ɐȺɈƊǞȁƊƦǶƵ�♥ƵǐǞȌȁƊǶ�↵ȲƊȁȺȯȌȲɈƊɈǞȌȁ�ƒǶƊȁ�ȌǏ�ɈǘƵ� ƵȁɈȲƊǶ��ǲƊȁƊǐƊȁى�� ǞƧɯƧǶǞȁǐ�ƊȁƮ�↵ȲƊǞǶȺ�ϖƊȺɈƵȲ�
§ǶƊȁف׀ׂ׀ׂـ��

ω RǞǐǘɩƊɯׇ׉��ƒƵƊƧǘǶƊȁƮ�↵ȲƊȁȺȯȌȲɈƊɈǞȌȁ�ƒǶƊȁȁǞȁǐ�±ɈɐƮɯـ�hɐǶɯ�ׂف׉ׁ׀�

ω (ǞȺɈȲǞƧɈ�ȌǏ�ƒƵƊƧǘǶƊȁƮ�ƒƊȲǲȺۋ��♥ƵƧȲƵƊɈǞȌȁ�ϖƊȺɈƵȲ�ƒǶƊȁ�ׂف׈ׁ׀ׂـ�׈ׂ׀ׂٌ׈ׁ׀�

ω �ǏǏǞƧǞƊǶ� ȌǿǿɐȁǞɈɯ�ƒǶƊȁف׈ׁ׀ׂـ��

ω ²ǞƮƵɩƊǶǲۋ��ƒƵƮƵȺɈȲǞƊȁ� ȌȁȁƵƧɈǞɨǞɈɯ�ƒǶƊȁفׁׁ׀ׂـ��

ϭ͘ϰ �ξ.]χ.∆&��ϑ∆�.χ.ϑ∆]�Θ��ϑ∆χ�ξχ�
ÀǘƵ�ƵɮǞȺɈǞȁǐ�ƧȌȁƮǞɈǞȌȁȺ�ȌǏ��↵�ǏƊƧǞǶǞɈǞƵȺ�Ǟȁ�ƒƵƊƧǘǶƊȁƮ�ɩƵȲƵ�ȲƵɨǞƵɩƵƮ�ƊȁƮ�ȺɐǿǿƊȲǞɹƵƮ�Ǟȁ�ɈǘƵ�ƊɈɈƊƧǘƵƮ�
�ȯȯƵȁƮǞɮخ����ƮƮǞɈǞȌȁƊǶǶɯة�ɈǘƵ�ƧȌǿǿɐȁǞɈɯ�ƮƵǿȌǐȲƊȯǘǞƧȺ�ƊȁƮ�ǶƊȁƮ�ɐȺƵ�ɩƵȲƵ�ƊȺȺƵȺȺƵƮخ�ΗǞȁƊǶǶɯة�Ɗ�ȯȲȌƦǶƵǿ�
ƮƵǏǞȁǞɈǞȌȁ�ȺɈƊɈƵǿƵȁɈ�ɩƊȺ�ƮƵɨƵǶȌȯƵƮ�ƦƊȺƵƮ�Ȍȁ�ɈǘǞȺ�ȲƵɨǞƵɩ�ƊȁƮ�ƊȺȺƵȺȺǿƵȁɈ�ƊȁƮ�ǲƵɯ�ǞǿȯȲȌɨƵǿƵȁɈ�
ȌȯȯȌȲɈɐȁǞɈǞƵȺ�ɩƵȲƵ�ǞƮƵȁɈǞǏǞƵƮخ��
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�

�

Ϯ͘Ϭ ;�ψ�.]]γ�]�Θ�ϑςςϑΨχγ∆.χ.�]�
�

ÀǘƵ�ƵɮǞȺɈǞȁǐ�ƊȁƮ�ǏɐɈɐȲƵ�ƧȌȁƮǞɈǞȌȁȺ�ȲƵɨǞƵɩة�ǞȁƧǶɐƮƵƮ�Ǟȁ��ȯȯƵȁƮǞɮة���ǘǞǐǘǶǞǐǘɈƵƮ�ƮƵǏǞƧǞƵȁƧǞƵȺ�ɩǞɈǘǞȁ�
§ƵƊƧǘǶƊȁƮٚȺ��↵�ȁƵɈɩȌȲǲخ�↵ǘƵȺƵ�ǲƵɯ�ǞȺȺɐƵȺة�ƧȌȁȺɈȲƊǞȁɈȺة�ƊȁƮ�ȌȯȯȌȲɈɐȁǞɈǞƵȺ�ǏȌȲ�ǞǿȯȲȌɨƵǿƵȁɈȺ�ƊȲƵ�ǶǞȺɈƵƮ�
ƦƵǶȌɩخ��ȯȯȌȲɈɐȁǞɈǞƵȺ�ǞƮƵȁɈǞǏǞƵƮ�ɈȌ�ǞǿȯȲȌɨƵ��↵�ƧȌȁƮǞɈǞȌȁȺ�Ǟȁ�ƒƵƊƧǘǶƊȁƮ�ɩǞǶǶ�ƦƵ�ƵɮȯǶȌȲƵƮ�ǏɐȲɈǘƵȲ�ɈǘȲȌɐǐǘ�
ƮƵɨƵǶȌȯǿƵȁɈ�ȌǏ�ɈǘǞȺ��↵ξƒخ�

Ϯ͘ϭ ∆�χσϑΨ;��ϑ∆∆��χ.ρ.χψ�Θ�]�%�χψ�
��ǲƵɯ�ƦƊȲȲǞƵȲ�ǏȌȲ��↵�Ǟȁ�ƒƵƊƧǘǶƊȁƮ�ǞȺ�ȯȌȌȲ�ȁƵɈɩȌȲǲ�ƧȌȁȁƵƧɈǞɨǞɈɯ�ƊȁƮ�ȺƊǏƵɈɯخ�↵ǘƵ�ƵɮǞȺɈǞȁǐ��↵�ȁƵɈɩȌȲǲ�
ƧȌȁɈƊǞȁȺ�ǐƊȯȺ�ȺɐƧǘ�ƊȺ�ƮǞȺƧȌȁɈǞȁɐȌɐȺ�ȺǞƮƵɩƊǶǲȺ�ɩǘǞƧǘ�ƧȌȁɈȲǞƦɐɈƵȺ�ɈȌ�ƧȌȁȁƵƧɈǞɨǞɈɯ�ǞȺȺɐƵȺ�ƦƵɈɩƵƵȁ�
ƧȌǿǿɐȁǞɈǞƵȺ�ƊȁƮ�ƊǿƵȁǞɈǞƵȺ�ɈǘȲȌɐǐǘȌɐɈ�ɈǘƵ�∋ǞȺɈȲǞƧɈخ��ƮƮǞɈǞȌȁƊǶǶɯة�ΘǞǐǘɩƊɯׇ׉��ƊƧɈȺ�ƊȺ�Ɗ�ȯǘɯȺǞƧƊǶ�ƦƊȲȲǞƵȲ�
ɈǘƊɈ�ƮǞɨǞƮƵȺ�ɈǘƵ�ƧȌǿǿɐȁǞɈɯ�ƦƵɈɩƵƵȁ�ɈǘƵ�ȲƵȺǞƮƵȁɈǞƊǶ�ƊȲƵƊȺ�Ȍȁ�ɈǘƵ�ǘǞǶǶȺǞƮƵ�ƊȁƮ�ɈǘƵ�ƮȌɩȁɈȌɩȁ�ƊȲƵƊ�ƊǶȌȁǐ�
ɈǘƵ�ǶƊǲƵǏȲȌȁɈخ�ƒȲȌɨǞƮǞȁǐ�ƊƮƵȱɐƊɈƵ�ȺƊǏƵ�ǘǞǐǘɩƊɯ�ƧȲȌȺȺǞȁǐȺ�ǞȺ�ƧȲǞɈǞƧƊǶ�ɈȌ�ȺɐȯȯȌȲɈǞȁǐ��↵�ɩǞɈǘǞȁ�ɈǘƵ�∋ǞȺɈȲǞƧɈخ��

�↵�ȺƊǏƵɈɯ�ƧƊȁ�ƊǶȺȌ�ƦƵ�ƵȁǘƊȁƧƵƮ�Ʀɯ�ƵȁƧȌɐȲƊǐǞȁǐ�ɈȲƊǏǏǞƧ�ƧƊǶǿǞȁǐخ�±ǶȌɩƵȲ�ɨƵǘǞƧǶƵ�ȺȯƵƵƮȺ�ǿǞɈǞǐƊɈƵ�ƊȁƮ�
ȲƵƮɐƧƵ�ȺƵȲǞȌɐȺ�ƧȌǶǶǞȺǞȌȁȺ�ǏȌȲ�ƊǶǶ�ȲȌƊƮ�ɐȺƵȲȺخ�

Ϯ͘Ϯ �ξς�∆�.∆&��ξ.]χ.∆&�χΨ�.=]�
ÀǘƵ� ƵȁɈƵȁȁǞƊǶ�⇓ƊǶǲɩƊɯ�ǞȺ�Ɗ�ׁٌ׃ƦǶȌƧǲة�
ƧȌȁɈǞȁɐȌɐȺة�ȯƊɨƵƮ�ɩƊǶǲɩƊɯ�ƊǶȌȁǐ�ɈǘƵ�
ǶƊǲƵǏȲȌȁɈ�ɈǘƊɈ�ȯȲȌɨǞƮƵȺ�ƊƧƧƵȺȺ�ɈȌ�ɈǘƵ�
ǶǞȁƵƊȲ�ƦƵƊƧǘشȯƊȲǲة�ƊȁƮ�ǏƵƊɈɐȲƵȺ�ƦƵȁƧǘƵȺ�
ƊȁƮ�ǐƊɈǘƵȲǞȁǐ�ȯȌǞȁɈȺ�ǏȌȲ�ȺȌƧǞƊǶǞɹǞȁǐخ�
!ɐȲȲƵȁɈǶɯة�ɈǘǞȺ�ɩƊǶǲɩƊɯ�ƵɮɈƵȁƮȺ�ǏȲȌǿ�
RƵȲǞɈƊǐƵ�ƒƊȲǲׁـ�ȺɈ�±ɈȲƵƵɈف�ƊȁƮ�ƵȁƮȺ�ƊɈ�ׁ׃Ɉǘ�
²ɈȲƵƵɈخ�↵Ȍ�ƵȁǘƊȁƧƵ�ɈǘƵ��↵�ȁƵɈɩȌȲǲ�
ƧȌȁȁƵƧɈǞɨǞɈɯ�ƊǶȌȁǐ�ɈǘƵ�ǶƊǲƵǏȲȌȁɈ�ƊȁƮ�
ɩǞɈǘǞȁ�ƒƵƊƧǘǶƊȁƮة�ɈǘǞȺ�ȯƊɈǘɩƊɯ�ƧȌɐǶƮ�ƦƵ�
ƵɮɈƵȁƮƵƮ�ǏɐȲɈǘƵȲ�ȁȌȲɈǘخ�↵ǘƵ�ȲȌƊƮɩƊɯ�ǞȺ�
ȱɐǞɈƵ�ɩǞƮƵ�ƦƵɈɩƵƵȁ�ׁ׃Ɉǘ�±ɈȲƵƵɈ�ƊȁƮ�↵ȌƮƮ�
ªȌƊƮـ�ɩǞɈǘ�ǐƵȁƵȲȌɐȺ�ȌȁٌȺɈȲƵƵɈ�ȯƊȲǲǞȁǐ�
ǶƊȁƵȺف�ɩǘǞƧǘ�ȯȲȌɨǞƮƵȺ�Ɗȁ�ȌȯȯȌȲɈɐȁǞɈɯ�ɈȌ�
ƵɮɈƵȁƮ�ɈǘƵ�ȯƊɈǘɩƊɯ�ɈǘȲȌɐǐǘ�ɈǘǞȺ�ȺƵƧɈǞȌȁخ�
RȌɩƵɨƵȲة�ȲǞǐǘɈٌȌǏٌɩƊɯ�ȺȯƊƧƵ�ǞȺ�ƧȌȁȺɈȲƊǞȁƵƮ�Ȍȁ� ƵƊƧǘ��ɨƵȁɐƵ�ȁȌȲɈǘ�ȌǏ�↵ȌƮƮ�♥ȌƊƮخ�

�ƮƮǞɈǞȌȁƊǶǶɯة�ɈǘƵȲƵ�ǞȺ�ȌȯȯȌȲɈɐȁǞɈɯ�ɈȌ�ƊǶǞǐȁ�ɈǘƵ�⇓ƵȺɈȺǞƮƵ�↵ȲƊǞǶـ�ȯȲƵɨǞȌɐȺǶɯ�ȲƵǏƵȲȲƵƮ�ɈȌ�ƊȺ�↵ȲƊǞǶ�ׂف׀׀׀�ƊǶȌȁǐ�
 ɐƧǘƊȁȁƊȁ�♥ȌƊƮة� ƵƊƧǘ��ɨƵȁɐƵة�ƊȁƮ�ȺȌɐɈǘ�ȌǏ�ɈǘƵ�ƒȲǞȁƧƵɈȌȁ��ɨƵ�ǞȁɈƵȲȺƵƧɈǞȌȁخ� ɐȲȲƵȁɈǶɯة�ɈǘƵ�⇓ƵȺɈȺǞƮƵ�
ÀȲƊǞǶ�ȲɐȁȺ�ȁȌȲɈǘ�ƊǶȌȁǐ��ǲƊȁƊǐƊȁ�λƊǲƵ�ɈǘȲȌɐǐǘ�ƒƵƊƧǘǶƊȁƮ�ƵȁƮǞȁǐ�ƊɈ�♥ȌƦǞȁȺȌȁ�ƒǶƊƧƵ�ƊȺ�ǞǶǶɐȺɈȲƊɈƵƮ�Ǟȁ�
IǞǐɐȲƵ�ׁׁٌخ�↵ǘƵ�ȌƦǯƵƧɈǞɨƵ�ǞȺ�ǏȌȲ�ɈǘǞȺ�ɈȲƊǞǶ�ɈȌ�ƵɨƵȁɈɐƊǶǶɯ�ɈǞƵ�ǞȁɈȌ�ɈǘƵ�ƵɮǞȺɈǞȁǐ��ǲƊȁƊǐƊȁ�♥ƊǞǶ�↵ȲƊǞǶ�ɈǘƊɈ�
ƵɮɈƵȁƮȺ�ǏȲȌǿ�ιƵǶȌɩȁƊ�ȁȌȲɈǘ�ɈȌ�⇒ƵȲȁȌȁ�ƊȁƮ�ƵɨƵȁɈɐƊǶǶɯ�±ǞƧƊǿȌɐȺخ� ɐȲȲƵȁɈ�ȯǶƊȁȺ�ȯȲȌȯȌȺƵ�ɈǘƵ�⇓ƵȺɈȺǞƮƵ�
ÀȲƊǞǶ�ɩǞǶǶ�Ȳɐȁ�ǏȲȌǿ�ɈǘƵ�⇓خªخ� ƵȁȁƵɈɈ� ȲǞƮǐƵ�ɈȌ�ƒƵƊƧǘǶƊȁƮ�ɐɈǞǶǞɹǞȁǐ�ǿɐǶɈǞٌɐȺƵ�ȯƊɈǘȺة�ȲȌƊƮ�ȲǞǐǘɈٌȌǏٌɩƊɯȺة�
ƦȌƊȲƮɩƊǶǲȺة�ƊȁƮ�ȺǞƮƵɩƊǶǲȺخ�

IǞǐɐȲƵ�ׁׂٌب� ƵȁɈƵȁȁǞƊǶ�⇓ƊǶǲɩƊɯ�ƊɈ�ׁ׃Ɉǘ�±ɈȲƵƵɈ�
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Ϯ͘ϯ .∆χ�&Ψ�χ.∆&���χ.ρ��χΨ�∆]ςϑΨχ�.∆χϑ��ϑ∆%.∆���
�ϑΨΨ.�ϑΨ]�

ÀǘƵ�∋ǞȺɈȲǞƧɈ�ȌǏ�ƒƵƊƧǘǶƊȁƮ�ƧȌȁɈƊǞȁȺ�ȺɈƵƵȯ�
ɈƵȲȲƊǞȁ�Ǟȁ�ǿƊȁɯ�ƊȲƵƊȺة�ƧȌȁȺƵȱɐƵȁɈǶɯ�
ȯȲƵȺƵȁɈǞȁǐ�Ɗ�ƦƊȲȲǞƵȲ�ɈȌ��↵�ɐȺƵȲȺ�ƊȁƮ�
ǶǞǿǞɈǞȁǐ�ȌȯȯȌȲɈɐȁǞɈǞƵȺ�ǏȌȲ��↵�
ǞȁǏȲƊȺɈȲɐƧɈɐȲƵ�ǞǿȯȲȌɨƵǿƵȁɈȺخ�ΙǞɨƵȁ�ɈǘƵ�
ɈȌȯȌǐȲƊȯǘǞƧƊǶ�ƧȌȁȺɈȲƊǞȁɈȺة�ǿƊȁɯ�ȲȌƊƮȺ�
ǘƊɨƵ�ȁƊȲȲȌɩ�ȲǞǐǘɈȺٌȌǏٌɩƊɯـ�ȺȌǿƵ�ƊȺ�
ȁƊȲȲȌɩ�ƊȺ׀خׇٌ׀خ׆��ǿƵɈƵȲȺف�ǏȌȲ�ɈɩȌٌɩƊɯ�
ɈȲƊǏǏǞƧ�ɩǞɈǘ�ȺɈƵƵȯ�ȺǶȌȯƵȺ�ƊȁƮشȌȲ�ɩƊɈƵȲ�
ƦȌƮɯ�ƧȌȁȺɈȲƊǞȁɈȺ�Ȍȁ�ƦȌɈǘ�ȺǞƮƵȺخ��ȁƵ�
ƵɮƊǿȯǶƵ�ǞȺ�ƒȌȁƮƵȲȌȺƊ�∋ȲǞɨƵة�ƊȺ�ȺǘȌɩȁ�Ǟȁ�
IǞǐɐȲƵ�ׂׂٌس�ɈǘǞȺ�ȲȌƊƮ�ȯȲȌɨǞƮƵȺ�ƊƧƧƵȺȺ�ɈȌ�
ɈǘƵ�ƒȌȁƮƵȲȌȺƊ�ȁƵǞǐǘƦȌɐȲǘȌȌƮ�ƊȁƮ�
RǞǐǘɩƊɯخׇ׉��↵ǘƵ�ȲǞǐǘɈٌȌǏ�ɩƊɯ�ǞȺ�ȁƊȲȲȌɩ�
��ƊȁƮ�ǞɈȺفǿ�ɩǞƮƵׅخ׆�ƊȯȯȲȌɮǞǿƊɈƵǶɯـ
ƊǶǞǐȁǿƵȁɈ�ɩǞȁƮȺ�ɈǘȲȌɐǐǘ�ȺɈƵƵȯ�ɈƵȲȲƊǞȁة�ɩǘǞƧǘ�ǶǞǿǞɈȺ�ȌȯȯȌȲɈɐȁǞɈǞƵȺ�ɈȌ�ɩǞƮƵȁ�ɈǘƵ�ȲȌƊƮɩƊɯ�ƊȁƮ�ƵȁǘƊȁƧƵ�
�↵�ǏƊƧǞǶǞɈǞƵȺ�ƊȁƮ�ȌɈǘƵȲ�ƧȲȌȺȺٌȺƵƧɈǞȌȁ�ƵǶƵǿƵȁɈȺخ��

§ƵƊƧǘǶƊȁƮ�ǞȺ�Ɗ�ǶȌɩƵȲ�ƮƵȁȺǞɈɯ�ȺƵǿǞٌȲɐȲƊǶ�ƧȌǿǿɐȁǞɈɯ�ɩǘƵȲƵ�ǘǞǐǘٌǶƵɨƵǶ�ǞȁƮɐȺɈȲɯ�ȺɈƊȁƮƊȲƮ�ǏƊƧǞǶǞɈǞƵȺ�ǿƊɯ�ƦƵ�
ǶƵȺȺ�ƊȯȯǶǞƧƊƦǶƵة�ƧȌǿȯƊȲƵƮ�ɈȌ�Ɗȁ�ɐȲƦƊȁ�ƧƵȁɈȲƵ�ƵȁɨǞȲȌȁǿƵȁɈخ�⇒ǞƊƦǶƵ�ȺȌǶɐɈǞȌȁȺ�ƊȲƵ�ƊɨƊǞǶƊƦǶƵ�ɈȌ�ɩȌȲǲ�ɩǞɈǘǞȁ�
ɈǘƵ�ƧȌȁȺɈȲƊǞȁƵƮ�ƧȌȁƮǞɈǞȌȁȺ�ƊȁƮ�ȺɈǞǶǶ�ƊǶǞǐȁ�ɩǞɈǘ�ɈǘƵ�  ��↵�∋ƵȺǞǐȁ�ΙɐǞƮƵخ�ΗɐȲɈǘƵȲة�ƊȯȯǶɯǞȁǐ�Ɗ�ǐȌǶƮ�
ȺɈƊȁƮƊȲƮ�ǏȌȲ��↵�ƦƊȺƵƮ�Ȍȁ�ɈǘƵ�  ��↵�∋ƵȺǞǐȁ�ΙɐǞƮƵ�ɩǞǶǶ�ȲƵȺɐǶɈ�Ǟȁ�ƧȌȺɈǶɯ�ƊȁƮ�ƧȌǿȯǶƵɮ�ȯȲȌǯƵƧɈȺـ�Ƶخǐةخ�
ȲƵɈƊǞȁǞȁǐ�ɩƊǶǶȺة�ȺɈȲɐƧɈɐȲƵȺة�ƵɈƧفخ�Ǟȁ�ǿƊȁɯ�ǶȌƧƊɈǞȌȁȺ�Ǟȁ�ƒƵƊƧǘǶƊȁƮخ�↵ǘǞȺ�ɩǞǶǶ�ȺǶȌɩ�ƮȌɩȁ�ɈǘƵ�ȯƊƧƵ�ƊɈ�ɩǘǞƧǘ�
ɈǘƵ��↵�ȁƵɈɩȌȲǲ�ƧƊȁ�ƦƵ�ƮƵɨƵǶȌȯƵƮ�ȺǞȁƧƵ�ǿƊȁɯ�ȯȲȌǯƵƧɈȺ�ɩǞǶǶ�ǘƊɨƵ�Ɗ�ǘǞǐǘ�ǞǿȯǶƵǿƵȁɈƊɈǞȌȁ�ƧȌȺɈخ�↵ǘƵȲƵǏȌȲƵة�
ǞȁȁȌɨƊɈǞɨƵ�ƊȁƮ�ȲƵɈȲȌǏǞɈ�ƮƵȺǞǐȁ�ǞǿȯȲȌɨƵǿƵȁɈȺ�ɈǘƊɈ�ȌȯɈǞǿǞɹƵ��↵�ǏƊƧǞǶǞɈǞƵȺ�ɈȌ�ǏǞɈ�ɩǞɈǘǞȁ�ƵɮǞȺɈǞȁǐ�ȲǞǐǘɈٌȌǏٌ
ɩƊɯ�ƧȌȁȺɈȲƊǞȁɈȺ�ȺǘȌɐǶƮ�ƦƵ�ƵɮȯǶȌȲƵƮ�ƊȁƮ�ȯȲǞȌȲǞɈǞɹƵƮ�ɈǘȲȌɐǐǘ�ɈǘǞȺ�ȯǶƊȁخ�

Ϯ͘ϰ Ψ��γ�.∆&���ΨΨ.�Ψ]�χϑ��ψ�=.∆&�
��ǲƵɯ�ƦƊȲȲǞƵȲ�ɈȌ�ƧɯƧǶǞȁǐ�Ȍȁ�ȲȌƊƮȺ�ɩǞɈǘǞȁ�ɈǘƵ�∋ǞȺɈȲǞƧɈ�ǞȺ�ɈǘƵ�ƵɮǞȺɈǞȁǐ�ƧǘƊǶǶƵȁǐǞȁǐ�ȺǶȌȯƵȺة�ǿƊȁɯ�ȌǏ�ɩǘǞƧǘ�
ƵɮƧƵƵƮخڭ׀׃��↵ǘƵȺƵ�ȺɈƵƵȯ�ǐȲƊƮƵȺ�ƊȲƵ�ƵȺȯƵƧǞƊǶǶɯ�ƵɨǞƮƵȁɈ�ƊǶȌȁǐ�ȯȌȲɈǞȌȁȺ�ȌǏ�ǿƊǯȌȲ�ȲȌƊƮɩƊɯȺ�ɩǞɈǘǞȁ�ɈǘƵ�
(ǞȺɈȲǞƧɈ�ǞȁƧǶɐƮǞȁǐ�ƒȲǞȁƧƵɈȌȁ��ɨƵȁɐƵة�ƒȌȁƮƵȲȌȺƊ�∋ȲǞɨƵة�ƊȁƮ�↵ȲƵȯƊȁǞƵȲ� ƵȁƧǘ�♥ȌƊƮخ�↵ǘǞȺ�ǞȺȺɐƵ�ǶǞǲƵǶɯ�
ƧȌȁɈȲǞƦɐɈƵȺ�ɈȌ�ɈǘƵ�ǶȌɩ�ƧɯƧǶǞȁǐ�ƊȁƮ�ɩƊǶǲǞȁǐ�ǿȌƮƵ�ȺǘƊȲƵ�ɩǞɈǘǞȁ�ɈǘƵ�∋ǞȺɈȲǞƧɈخ�↵ǘƵ�ȲǞȺǞȁǐ�ȯȌȯɐǶƊȲǞɈɯ�ƊȁƮ�
ƊǏǏȌȲƮƊƦǞǶǞɈɯ�ȌǏ�/ٌƦǞǲƵȺ�Ǟȁ�ɈǘƵ�ȲƵǐǞȌȁ�ǿƊɯ�ȯȲȌɨǞƮƵ�Ɗȁ�ȌȯȯȌȲɈɐȁǞɈɯ�ǏȌȲ�ƧɯƧǶǞȺɈȺ�ɩǞɈǘǞȁ�ƒƵƊƧǘǶƊȁƮ�ɈȌ�ɈȲƊɨƵǶ�
Ȍȁ�ȺɈƵƵȯ�ǞȁƧǶǞȁƵȺ�ƊȁƮ�ȌɨƵȲ�ǶȌȁǐ�ƮǞȺɈƊȁƧƵȺ�Ʀɯ�ǿƊǲǞȁǐ�ɈǘƵȺƵ�ɈȲǞȯȺ�ǿȌȲƵ�ƊƧǘǞƵɨƊƦǶƵخ�

�ȁȌɈǘƵȲ�ƧȌȁɈȲǞƦɐɈǞȁǐ�ǏƊƧɈȌȲ�ɈȌ�ɈǘƵ�ǶȌɩ�ȯƵȲƧƵȁɈƊǐƵ�ȌǏ��↵�ɐȺƵȲȺ�Ǟȁ�ɈǘƵ�∋ǞȺɈȲǞƧɈ�ǿƊɯ�ƦƵ�Ɗ�ǶƊƧǲ�ȌǏ�ȺƵȯƊȲƊɈƵƮ�
�↵�ǏƊƧǞǶǞɈǞƵȺخ�ϖƊȁɯ�ȯƵƮƵȺɈȲǞƊȁȺ�ƊȁƮ�ƧɯƧǶǞȺɈȺ�ǏƵƵǶ�ȺƊǏƵȲ�ƊȁƮ�ǿȌȲƵ�ƧȌǿǏȌȲɈƊƦǶƵ�ɐȺǞȁǐ�ǏƊƧǞǶǞɈǞƵȺ�ɈǘƊɈ�ƊȲƵ�
ƧȌǿȯǶƵɈƵǶɯ�ȺƵȯƊȲƊɈƵƮ�ǏȲȌǿ�ɨƵǘǞƧǶƵȺخ�ΘȌɩƵɨƵȲة�ǏƵɩ�ǏƊƧǞǶǞɈǞƵȺ�Ǟȁ�ƒƵƊƧǘǶƊȁƮ�ȯȲȌɨǞƮƵ�ƧȌǿȯǶƵɈƵ�ȺƵȯƊȲƊɈǞȌȁ�
ǏȲȌǿ�ǿȌɈȌȲ�ɨƵǘǞƧǶƵ�ɈȲƊǏǏǞƧخ�ΩǿȯǶƵǿƵȁɈǞȁǐ�ȺƵȯƊȲƊɈƵƮ�ǏƊƧǞǶǞɈǞƵȺ�ǿƊɯ�ǞȁƧȲƵƊȺƵ�ɈǘƵ�ȁɐǿƦƵȲ�ȌǏ��↵�ɐȺƵȲȺة�ƦɐɈ�
ǿƊɯ�ȁȌɈ�ƦƵ�ƊƧǘǞƵɨƊƦǶƵ�Ǟȁ�ƊǶǶ�ƧƊȺƵȺخ�↵ǘƵȲƵǏȌȲƵة�ƊǶɈƵȲȁƊɈǞɨƵ�ƊȁƮ�ǞȁȁȌɨƊɈǞɨƵ�ȺȌǶɐɈǞȌȁȺ�ɩǞǶǶ�ƦƵ�ƵɮȯǶȌȲƵƮ�
ɈǘȲȌɐǐǘ�ɈǘǞȺ��↵ξƒ�ɈȌ�ƊƧǘǞƵɨƵ�Ɗ�ȺǞǿǞǶƊȲ�ȯƵȲƧƵȯɈǞȌȁ�ȌǏ�ȺƊǏƵɈɯ�ƊȁƮ�ɈȌ�ƊƧƧȌǿǿȌƮƊɈƵ�ǿȌȲƵ�ƧɯƧǶǞȁǐٌǘƵȺǞɈƊȁɈ�
ǏȌǶǲȺ�ɈȌ�ɈȲɯ�ƧɯƧǶǞȁǐ�Ȍȁ�ǞǿȯȲȌɨƵƮ��↵�ǏƊƧǞǶǞɈǞƵȺ�Ǟȁ�ƒƵƊƧǘǶƊȁƮخ��

IɐȲɈǘƵȲǿȌȲƵة�ɈǘƵ�ƧɐǶɈɐȲƵ�ȌǏ�ɩƊǶǲǞȁǐ�ƊȁƮ�ƧɯƧǶǞȁǐ�ǞȺ�ȺǘǞǏɈǞȁǐ�ƊȺ�ǿȌȲƵ�ǞȁƮǞɨǞƮɐƊǶȺ�ƊȲƵ�ǏȌƧɐȺǞȁǐ�Ȍȁ�ǘƵƊǶɈǘ�
ƊȁƮ�ɩƵǶǶȁƵȺȺ�ƊȁƮ�ɈǘƵ�∋ǞȺɈȲǞƧɈ�ɩȌȲǲȺ�ɈȌɩƊȲƮ�Ɗ�ǿȌȲƵ�ƧȌȁȁƵƧɈƵƮ�ƊȁƮ�ǞȁƧǶɐȺǞɨƵ�ƧȌǿǿɐȁǞɈɯ�ɩǞɈǘ�

IǞǐɐȲƵ�ׂׂٌب�§ȌȁƮƵȲȌȺƊ�∋ȲǞɨƵ� ȌȁǏǞȁƵƮ� ȌȲȲǞƮȌȲ�/ɮƊǿȯǶƵ�
�فׁׅ׀ׂ�ةJȌȌǐǶƵ�±ɈȲƵƵɈɨǞƵɩـ
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ȺɐȺɈƊǞȁƊƦǶƵ�ǿɐǶɈǞٌǿȌƮƊǶ�ȌȯɈǞȌȁȺ�ǏȌȲ�ƊǶǶ�ƊǐƵȺ�ƊȁƮ�ƊƦǞǶǞɈǞƵȺخ�ΩǿȯȲȌɨǞȁǐ�ɈǘƵ�ȯƵƮƵȺɈȲǞƊȁ�ƊȁƮ�ƦǞƧɯƧǶǞȁǐ�
ƵɮȯƵȲǞƵȁƧƵ�Ǟȁ�ɈǘƵ�∋ǞȺɈȲǞƧɈ�ɩǞɈǘ�Ɗ�ɨƊȲǞƵɈɯ�ȌǏ�ȌȯɈǞȌȁȺ�ȺɐƧǘ�ƊȺ�ǿɐǶɈǞٌɐȺƵ�ȯƊɈǘɩƊɯȺة�ȺƵȯƊȲƊɈƵƮ�ƦǞƧɯƧǶƵ�ƊȁƮ�
ȯƵƮƵȺɈȲǞƊȁ�ȯƊɈǘɩƊɯȺة�ƊȁƮ�ȯȲȌɈƵƧɈƵƮ�ƦǞǲƵ�ǶƊȁƵȺ�ƧƊȁ�ƵȁƧȌɐȲƊǐƵ�ƵɨƵȲɯȌȁƵ�ɈȌ�ƵɮȯƵȲǞƵȁƧƵ�ɈǘƵ�ǘƵƊǶɈǘ�
ƦƵȁƵǏǞɈȺ�ȌǏ��↵خ�

Ϯ͘ϱ .ΧςΨϑρ.∆&���χ.ρ��χΨ�∆]ςϑΨχ�χ.ϑ∆�ϑ∆�χ+��σ�χ�Ψ�
ÀǘƵ�ƮȌɩȁɈȌɩȁ�ƧȌȲƵ�ȌǏ�ƒƵƊƧǘǶƊȁƮ�ȲƵȺǞƮƵȺ�Ȍȁ�ɈǘƵ�ɩƊɈƵȲǏȲȌȁɈ�ȌǏ�
�ǲƊȁƊǐƊȁ�λƊǲƵ�ƊȁƮ�ɈǘƵ� ƵȁɈƵȁȁǞƊǶ�⇓Ɗɯ�ȯƊɈǘɩƊɯ�ǏƊƧǞǶǞɈƊɈƵȺ�ƦƵƊƧǘ�
ƊƧƧƵȺȺ�ɈǘȲȌɐǐǘȌɐɈ�ƒƵƊƧǘǶƊȁƮخ�Ωȁ�ƊƮƮǞɈǞȌȁ�ɈȌ�ɈǘƵ�ǿƊǞȁ�ƦƵƊƧǘ�ƊǶȌȁǐ�
 ƵƊƧǘ��ɨƵȁɐƵة�ȌɈǘƵȲ�ƦƵƊƧǘ�ƊƧƧƵȺȺƵȺ�ɩǞɈǘǞȁ�ɈǘƵ�∋ǞȺɈȲǞƧɈ�ƊȲƵ�ƊɈ�ɈǘƵ�ׁ׃Ɉǘ�
²ɈȲƵƵɈ�⇒ǞƵɩȯȌǞȁɈة� ɐȲƮƵǲǞȁ�λƊȁƵة� ȌɨƵ� ƵƊƧǘة�±ɩǞǿ� Ɗɯة�ƊȁƮ�↵ȲƵȯƊȁǞƵȲ�
mǞȁƵƊȲ�ƒƊȲǲخ�§ƵƊƧǘǶƊȁƮٚȺ�ɐȁǞȱɐƵ�ȯȲƵȺƵȁƧƵ�ƊǶȌȁǐ��ǲƊȁƊǐƊȁ�λƊǲƵ�
ȯȲȌɨǞƮƵȺ�Ɗȁ�ȌȯȯȌȲɈɐȁǞɈɯ�ɈȌ�ȺɐȯȯȌȲɈ�ƊȁƮ�ȯȲȌǿȌɈƵ��↵�Ȍȁ�ɈǘƵ�ɩƊɈƵȲخ�
àƊɈƵȲٌȺȯȌȲɈ�ƵȱɐǞȯǿƵȁɈ�Ǟȁ�ƒƵƊƧǘǶƊȁƮ�ǞȺ�ɈɯȯǞƧƊǶǶɯ�ȯȲǞɨƊɈƵǶɯ�ȌɩȁƵƮ�Ʀɯ�
ǞȁƮǞɨǞƮɐƊǶ�ɐȺƵȲȺة�ƊȁƮ�ǞȺ�ƊǶȺȌ�ƧɐȲȲƵȁɈǶɯ�ȯȲȌɨǞƮƵƮ�ǏȌȲ�ȲƵȁɈ�Ʀɯ�Ɗ�ǶȌƧƊǶ�
ƧȌǿȯƊȁɯ�ɩǘǞƧǘ�ǞȺ�ǶȌƧƊɈƵƮ�ƊɈ�ׁ׃Ɉǘ�±ɈȲƵƵɈ�ƊȁƮ� ƵƊƧǘ��ɨƵȁɐƵخ�↵ǘǞȺ�
ƦɐȺǞȁƵȺȺ�ȌȯƵȲƊɈƵȺ�ȺƵƊȺȌȁƊǶǶɯ�ƊȁƮ�ȯȲȌɨǞƮƵȺ�ƦǞǲƵة�ȯƊƮƮǶƵƦȌƊȲƮة�ƊȁƮ�
ǲƊɯƊǲ�ȲƵȁɈƊǶȺخ��

0ƮɐƧƊɈǞȌȁ�ƊȁƮ�ȺǞǐȁƊǐƵ�ȲƵǶƊɈƵƮ�ɈȌ�ɩƊɈƵȲٌƦƊȺƵƮ�ƊƧɈǞɨƵ�
ɈȲƊȁȺȯȌȲɈƊɈǞȌȁ�ƊȲƵ�ǲƵɯ�ɈȌ�ǞȁǏȌȲǿ�ɈǘƵ�ƧȌǿǿɐȁǞɈɯ�ȌǏ�ǶȌƧƊǶ�
ȌȯȯȌȲɈɐȁǞɈǞƵȺ�ǏȌȲ�ȲƵƧȲƵƊɈǞȌȁ�ƊȁƮ�ɈȌ�ȺɐȯȯȌȲɈ�ȺƊǏƵɈɯ�Ȍȁ�ɈǘƵ�ɩƊɈƵȲ�ǏȌȲ�ƊǶǶ�ɐȺƵȲȺخ�↵ǘǞȺ�ƧȌɐǶƮ�ǞȁƧǶɐƮƵ�ɈǘƵ�ɐȺƵ�
ȌǏ�ǿƊȯȺة�ɩƊɯǏǞȁƮǞȁǐ�ǐɐǞƮƊȁƧƵة�ƦɐȌɯ�ȯǶƊƧƵǿƵȁɈة�ƊȁƮ�ȺǞǐȁƊǐƵ�ɈȌ�ǏƊƧǞǶǞɈƊɈƵ�ȺƊǏƵɈɯ�ƊȲȌɐȁƮ�ɩƊɈƵȲ�ȺȯȌȲɈȺ�
ƊȁƮ�ȲƵƧȲƵƊɈǞȌȁخ��

Ϯ͘ϲ .∆�Ψ��].∆&���χ.ρ��χΨ�∆]ςϑΨχ�χ.ϑ∆��Χ�∆.χ.�]�Θ�
]γςςϑΨχ�

ÀǘƵ�ƧȌǿǿɐȁǞɈɯ�ǘƊȺ�ƵɮȯȲƵȺȺƵƮ�ɈǘƵ�ȁƵƵƮ�ǏȌȲ�ǿȌȲƵ�ƦǞƧɯƧǶƵ�
ƊǿƵȁǞɈǞƵȺ�ƊȁƮ�ȺɐȯȯȌȲɈة�ǞȁƧǶɐƮǞȁǐة�ƦɐɈ�ȁȌɈ�ǶǞǿǞɈƵƮ�ɈȌة�ɈǘƵ�
ǏȌǶǶȌɩǞȁǐب�

ω XȁƧȲƵƊȺƵƮ�ƦǞƧɯƧǶƵ�ȯƊȲǲǞȁǐ�ƊɈ�ȯɐƦǶǞƧ�ȺȯƊƧƵȺ�ƊȁƮ�Ȍȁ�
ȯȲǞɨƊɈƵ�ƮƵɨƵǶȌȯǿƵȁɈȺـ�ȺɐƧǘ�ƊȺ�ƧȌǏǏƵƵ�ȺǘȌȯȺة�
ȲƵȺɈƊɐȲƊȁɈȺة�ƵɈƧخفخ�

ω  ǞƧɯƧǶƵ�ƊǿƵȁǞɈǞƵȺـ�ȺɐƧǘ�ƊȺ�ƦǞǲƵ�ȲƵȯƊǞȲ�ǲǞȌȺǲȺة�
ȌȯȯȌȲɈɐȁǞɈǞƵȺ�ǏȌȲ�ƦǞƧɯƧǶƵٌȲƵǶƊɈƵƮ�ƦɐȺǞȁƵȺȺة�ƵɈƧخفخ�

ω ÇȯƮƊɈƵƮ�ƵɮǞȺɈǞȁǐ�ɩƊɯǏǞȁƮǞȁǐ�ǞȁǏȌȲǿƊɈǞȌȁ�ƊȁƮ�
ȺǞǐȁƊǐƵخ�

ω XȁƧȲƵƊȺƵƮ�ȲƵȺɈ�ƊȲƵƊȺ�ǏȌȲ�ȯƵƮƵȺɈȲǞƊȁȺ�ƊȁƮ�ƧɯƧǶǞȺɈȺخ�

ω ²ɐȯȯȌȲɈ�ƊȁƮ�ȯȲȌǿȌɈǞȌȁ�ȌǏ�/ٌƧɯƧǶǞȁǐخ��

�
�

IǞǐɐȲƵ�ׂٌب׃�ιƊɯƊǲǞȁǐ²ـ�ȌɐȲƧƵب�
ǘɈɈȯȺششبȯƵƊƧǘǶƊȁƮƦƵƊƧǘȲƵȁɈƊǶȺخƧȌǿفش

IǞǐɐȲƵ�ׂٌׄب� ǞǲƵ�♥ƵȯƊǞȲ�ιǞȌȺǲ�
0ɮƊǿȯǶƵـ�ßǞƧɈȌȲǞƊف  �ة�



�
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Ϯ͘ϳ ���ςχ.∆&�χϑ�]��]ϑ∆�=�Θ�χϑγΨ.]Χ��ϑ∆�.χ.ϑ∆]�
ÀǘƵ�∋ǞȺɈȲǞƧɈ�ȌǏ�ƒƵƊƧǘǶƊȁƮ�ƵɮȯƵȲǞƵȁƧƵȺ�ȺǞǐȁǞǏǞƧƊȁɈ�ɈȌɐȲǞȺǿ�Ǟȁ�ɈǘƵ�ȺɐǿǿƵȲ�ǿȌȁɈǘȺ�ɩǘǞƧǘ�ƧȲƵƊɈƵȺ�ɐȁǞȱɐƵ�
ƧǘƊǶǶƵȁǐƵȺ�ǏȌȲ�ɈǘƵ��↵�ȁƵɈɩȌȲǲ�ƊȁƮ�ǞȁǏȲƊȺɈȲɐƧɈɐȲƵخ��ȁƵ�ȺȯƵƧǞǏǞƧ�ǞȺȺɐƵ�ɈǘƊɈ�ǘƊȺ�ƦƵƵȁ�ƵɮȯȲƵȺȺƵƮ�Ʀɯ�
ȲƵȺǞƮƵȁɈȺ�ǞȺ�ƧȌȁǐƵȺɈǞȌȁ�ƊǶȌȁǐ� ƵȁɈƵȁȁǞƊǶ�⇓Ɗɯ�Ʀɯ�ǿǞɮǞȁǐ�ȯƵƮƵȺɈȲǞƊȁȺ�ƊȁƮ�ƧɯƧǶǞȺɈȺ�Ȍȁ�ɈǘƵ�ǿɐǶɈǞٌɐȺƵ�
ȯƊɈǘɩƊɯخ�⇓ǘǞǶƵ�ɈǘƵ�� ƒ�ȺɈƊɈƵȺ�Ɗ�ƮƵȺǞȲƵ�ǏȌȲ�ǞȁƧȲƵƊȺƵƮ�ɈȌɐȲǞȺǿ�ƮƵɨƵǶȌȯǿƵȁɈ�ƊȁƮ�ƊƧɈǞɨǞɈɯ�Ǟȁ�ɈǘƵ�
ƧȌǿǿɐȁǞɈɯة�ɈǘƵ�ƧȌǿǿɐȁǞɈɯ�ǘƊȺ�ǞȁƮǞƧƊɈƵƮ�ɈǘƊɈ�ȯɐƦǶǞƧ�ƊƧƧƵȺȺ�ɈȌ�ɈǘƵ�ƦƵƊƧǘ�ȌȲ�ǶƊǲƵ�ȺǘȌɐǶƮ�ƦƵ�ƵȁǘƊȁƧƵƮ�
ɈȌ�ǿǞɈǞǐƊɈƵ�ɈǘƵ�ƧɐȲȲƵȁɈ�ƮƵǿƊȁƮ�ƊȁƮ�ǞȁƧȲƵƊȺƵȺ�Ǟȁ�ɈǘƵ�ǏɐɈɐȲƵخ�

Ϯ͘ϴ ��χ.ρ��χΨ�∆]ςϑΨχ�χ.ϑ∆�ʹ�χΨ�∆].χ�.∆χ�&Ψ�χ.ϑ∆�
  �↵ȲƊȁȺǞɈ�ȌȯƵȲƊɈƵȺ�ȌȁƵ�ȲȌɐɈƵ�ɈǘȲȌɐǐǘ�ƒƵƊƧǘǶƊȁƮـ�ªȌɐɈƵ�ׂׂف�ɩǘǞƧǘ�ǞȺ�ȯƊȲɈ�ȌǏ�ɈǘƵ�ιƵǶȌɩȁƊ�ɈȲƊȁȺǞɈ�
ȁƵɈɩȌȲǲخ�↵ǘǞȺ�ȲȌɐɈƵ�ȲɐȁȺ�ǏȲȌǿ�⇓ƵȺɈƦƊȁǲ�↵Ȍɩȁ� ƵȁɈȲƵة�ȺȌɐɈǘ�ƊǶȌȁǐ�ΘǞǐǘɩƊɯةׇ׉��ƊȁƮ�ƧȌȁȁƵƧɈȺ�ɈȌ� ƵƊƧǘ�
�ɨƵȁɐƵ�ɨǞƊ�ׁ׃Ɉǘ�±ɈȲƵƵɈخ�ΗȲȌǿ�ɈǘƵȲƵة�♥ȌɐɈƵ�ׂׂ�ȲɐȁȺ�ȺȌɐɈǘ�Ȍȁ� ƵƊƧǘ��ɨƵȁɐƵ�ɩǘƵȲƵ�ǞɈ�ƧȲȌȺȺƵȺ�ΘǞǐǘɩƊɯׇ׉��
ƊȁƮ�ɈȲƊɨƵǶȺ�ƊǶȌȁǐ�ƒȲǞȁƧƵɈȌȁ��ɨƵȁɐƵ�ǏȌȲ�ƊȯȯȲȌɮǞǿƊɈƵǶɯ�ׄ׃خǲǿ�ɈƵȲǿǞȁƊɈǞȁǐ�ȁƵƊȲ�ɈǘƵ�ƒǞȁƵ�ΘǞǶǶȺ�ϖȌƦǞǶƵ�
RȌǿƵ�ƒƊȲǲخ�  �↵ȲƊȁȺǞɈ�ƊǶȺȌ�ȌȯƵȲƊɈƵȺ�Ɗ�ȲƵǐǞȌȁƊǶ�ȲȌɐɈƵ�ɈǘƊɈ�ƧȌȁȁƵƧɈȺ�ƮȌɩȁɈȌɩȁ�ιƵǶȌɩȁƊ�ɈȌ�ƒƵȁɈǞƧɈȌȁ�
ɩǘǞƧǘ�ȺɈȌȯȺ�Ǟȁ�ƒƵƊƧǘǶƊȁƮـ�ªȌɐɈƵ�ׇخف׀�↵ǘǞȺ�ȲƵǐǞȌȁƊǶ�ȲȌɐɈƵ�ȺɈȌȯȺ�Ǟȁ�ƒƵƊƧǘǶƊȁƮ�ɈɩǞƧƵ�ȯƵȲ�ƮƊɯ�Ȍȁ�ɩƵƵǲƮƊɯȺ�
ȌȁǶɯة�ɩǞɈǘ�ɈɩȌ�ȺɈȌȯȺب��ȁƵ�Ȍȁ�ׁ׃Ɉǘ�±ɈȲƵƵɈ�ƊȁƮ�ȌȁƵ�Ȍȁ� ƵƊƧǘ��ɨƵȁɐƵ�ƊɈ�ׄɈǘ�±ɈȲƵƵɈخ��

�↵�ȯǶƊɯȺ�Ɗ�ǲƵɯ�ȲȌǶƵ�Ǟȁ�ɈǘƵ�ɈȲƊȁȺǞɈ�ȁƵɈɩȌȲǲ�ƊȺ�ɩƵǶǶة�ȺǞȁƧƵ�ǿƊȁɯ�ɈȲƊȁȺǞɈ�ɐȺƵȲȺ�ƊƧƧƵȺȺ�ɈȲƊȁȺǞɈ�ȺɈȌȯȺ�ɨǞƊ��↵�
ǿȌƮƵȺخ�↵ǘƵ��↵�ȁƵɈɩȌȲǲ�Ǟȁ�ƒƵƊƧǘǶƊȁƮ�ȺǘȌɐǶƮ�ǞȁƧǶɐƮƵ�ƧȌȁȁƵƧɈǞȌȁȺ�ɈȌ�ƊǶǶ�ɈȲƊȁȺǞɈ�ȺɈȌȯȺ�ɈȌ�ƵȁȺɐȲƵ�Ɗ�
ƧȌǿȯǶƵɈƵ�ƊȁƮ�ƊƧƧƵȺȺǞƦǶƵ�ɈȲƊȁȺȯȌȲɈƊɈǞȌȁ�ȁƵɈɩȌȲǲ�ǞȺ�ƊƧǘǞƵɨƵƮخ�↵ǘǞȺ�ǿƊɯ�ǞȁƧǶɐƮƵ�ȺǞƮƵɩƊǶǲȺ�ƊȁƮ�ƦǞǲƵ�
ȲȌɐɈƵȺة�ƊȁƮ�ȺǞƮƵɩƊǶǲ�ǶƵɈƮȌɩȁȺ�ɩǘƵȲƵ�ƊȯȯǶǞƧƊƦǶƵخ�λǞǐǘɈǞȁǐة�ȺǘƵǶɈƵȲة�ȺƵƊɈǞȁǐة�ƊȁƮ�ȌɈǘƵȲ�ƊǿƵȁǞɈǞƵȺ�ƧȌɐǶƮ�
ƊǶȺȌ�ƦƵ�ƧȌȁȺǞƮƵȲƵƮ�Ǟȁ�ǘǞǐǘ�ƮƵǿƊȁƮ�ƊȲƵƊȺخ�⇓ǘǞǶƵ� ƵƊƧǘ��ɨƵȁɐƵ�ǞȺ�ɩƵǶǶ�ƮƵɨƵǶȌȯƵƮ�Ǟȁ�ɈǘƵ�ƮȌɩȁɈȌɩȁ�ƧȌȲƵ�
ɩǘƵȲƵ�ɈȲƊȁȺǞɈ�ƧɐȲȲƵȁɈǶɯ�ȌȯƵȲƊɈƵȺة�ƊƧƧƵȺȺǞƦǶƵ��↵�ǏƊƧǞǶǞɈǞƵȺ�Ȍȁ�ƒȲǞȁƧƵɈȌȁ��ɨƵȁɐƵ�ƧȌȁȁƵƧɈǞȁǐ�ɈȌ�ƵɮǞȺɈǞȁǐ�
ɈȲƊȁȺǞɈ�ȺɈȌȯȺ�ƊȁƮ�Ȍȁ�Ɗȁɯ�ǏɐɈɐȲƵ�ɈȲƊȁȺǞɈ�ȲȌɐɈƵȺ�ȺǘȌɐǶƮ�ƦƵ�ƧȌȁȺǞƮƵȲƵƮخ�±ȯƵƧǞǏǞƧ�ɈȲƊȁȺǞɈ�ǞǿȯȲȌɨƵǿƵȁɈȺ�ƊȁƮ�
ȲƵƧȌǿǿƵȁƮƊɈǞȌȁȺ�ƊȲƵ�ȁȌɈ�ǞȁƧǶɐƮƵƮ�ƊȺ�ȯƊȲɈ�ȌǏ�ɈǘǞȺ�ȯǶƊȁخ��

�



�
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�

�

ϯ͘Ϭ ρ.].ϑ∆�Θ�ϑ�9��χ.ρ�]�
�

��⇒ǞȺǞȌȁ�ȺɈƊɈƵǿƵȁɈ�ɩƊȺ�ƮƵɨƵǶȌȯƵƮ�ǏȌȲ�ƒƵƊƧǘǶƊȁƮٚȺ��↵�ȁƵɈɩȌȲǲ�ƦƊȺƵƮ�Ȍȁ�ɈǘƵ�∋ǞȺɈȲǞƧɈٚȺ�ƵɮǞȺɈǞȁǐ�ȯǶƊȁȁǞȁǐ�
ǞȁǞɈǞƊɈǞɨƵȺة�ƊȁƮ�ƧȌǿǿɐȁǞɈɯ�ƵȁǐƊǐƵǿƵȁɈ�ǏƵƵƮƦƊƧǲخ�↵ǘƵ�∋ǞȺɈȲǞƧɈٚȺ�ƧɐȲȲƵȁɈ�ȯǶƊȁȁǞȁǐ�ǞȁǞɈǞƊɈǞɨƵȺ�ƊȲƵ�
ȺɐǿǿƊȲǞɹƵƮ�ƊƦȌɨƵ�Ǟȁ��ȯȯƵȁƮǞɮ���ƊȁƮ�ɈǘƵ�ƧȌǿǿɐȁǞɈɯ�ƵȁǐƊǐƵǿƵȁɈ�ǏƵƵƮƦƊƧǲ�ǞȺ�ȺɐǿǿƊȲǞɹƵƮ�Ǟȁ�
�ȯȯƵȁƮǞɮ� �↵��ǘƵ�⇒ǞȺǞȌȁ�ȺɈƊɈƵǿƵȁɈ�ƮƵȺƧȲǞƦƵȺ�ɈǘƵ�ƧȌǿǿɐȁǞɈɯ�ȌǏ�ƒƵƊƧǘǶƊȁƮٚȺ�ƊȺȯǞȲƊɈǞȌȁȺ�ǏȌȲ�ɈǘƵ↵�خ
ƵɮȯƵȲǞƵȁƧƵ�Ǟȁ�ɈǘƵ�ǏɐɈɐȲƵخ��

ÀǘǞȺ�ɨǞȺǞȌȁ�ǞȺ�ƧȌǿȯǶǞǿƵȁɈƵƮ�ƊȁƮ�ȺɐȯȯȌȲɈƵƮ�Ʀɯ�Ɗ�ȺƵɈ�ȌǏ��↵�ȌƦǯƵƧɈǞɨƵȺ�ƮƵȺǞǐȁƵƮ�ɈȌ�ȲƵǏǶƵƧɈ�ǲƵɯ�ƧȌǿǿɐȁǞɈɯ�
ȯȲǞȌȲǞɈǞƵȺ�ȺɐƧǘ�ƊȺ�ǘƵƊǶɈǘة�ƵƧȌȁȌǿɯة�ƵȁɨǞȲȌȁǿƵȁɈة�ƊȁƮ�ȱɐƊǶǞɈɯ�ȌǏ�ǶǞǏƵخ�↵ǘƵȺƵ�ȌƦǯƵƧɈǞɨƵȺ�ɩƵȲƵ�ɐȺƵƮ�ƊȺ�
ǐɐǞƮǞȁǐ�ȯȲǞȁƧǞȯǶƵȺ�ɈȌ�ǘƵǶȯ�ƵɨƊǶɐƊɈƵ�ƊȁƮ�ȯȲǞȌȲǞɈǞɹƵ�ɩƊǶǲǞȁǐ�ƊȁƮ�ƧɯƧǶǞȁǐ�ȯȲȌǯƵƧɈȺ�ȌɨƵȲ�ɈǘƵ�ȺǘȌȲɈٌة�ǿƵƮǞɐǿٌة�
ƊȁƮ�ǶȌȁǐٌɈƵȲǿخ�

�

ƒ/� Θλ�ξ∋ ٚ±�⇒Ω±Ω�ξ�Η�♥�� ↵Ω⇒/�↵♥�ξ±ƒ�♥↵�↵Ω�ξ� �

�ƧɈǞɨƵ�ɈȲƊȁȺȯȌȲɈƊɈǞȌȁ�Ǟȁ�ƒƵƊƧǘǶƊȁƮ�ǞȺ�ƵȁƧȌɐȲƊǐƵƮ�ɈǘȲȌɐǐǘ�Ɗ�ɩƵǶǶ٧ƧȌȁȁƵƧɈƵƮ�ȁƵɈɩȌȲǲ�ȌǏ�ȺƊǏƵ�
ƊȁƮ�ƊƧƧƵȺȺǞƦǶƵ�ǏƊƧǞǶǞɈǞƵȺ�ƊȁƮ�ȲȌɐɈƵȺى�ΗƊƧǞǶǞɈǞƵȺ�ȯȲȌɨǞƮƵ�Ɗ�ȺƊǏƵ�ƊȁƮ�ƧȌǿǏȌȲɈƊƦǶƵ�ɈȲƊɨƵǶ�

ƵɮȯƵȲǞƵȁƧƵ�ɩǞɈǘ�ȺƵȯƊȲƊɈǞȌȁ�ǏȲȌǿ�ǿȌɈȌȲ�ɨƵǘǞƧǶƵȺ�ɩǘƵȲƵ�ȯȌȺȺǞƦǶƵى�♥ȌɐɈƵȺ�ƊȲƵ�ƵƊȺɯ�ɈȌ�ȁƊɨǞǐƊɈƵ�
ɩǞɈǘ�ȁȌ�ǐƊȯȺل�ǘƊɨƵ�ȺƊǏƵ�ǘǞǐǘɩƊɯ�ƧȲȌȺȺǞȁǐȺل�ƊȁƮ�ǞȁɈƵǐȲƊɈƵ�ɩǞɈǘ�ȌɈǘƵȲ�ȲƵǐǞȌȁƊǶ�ǶǞȁǲȺى�↵ǘƵ�
§ƵƊƧǘǶƊȁƮ��↵�ȁƵɈɩȌȲǲ�ƧȌȁȁƵƧɈȺ�ɈȌ�ɈǘƵ�ɩǘȌǶƵ�ƧȌǿǿɐȁǞɈɯ�ƊȁƮ�ǞȺ�ƊƧƧƵȺȺǞƦǶƵ�ǏȌȲ�ƊǶǶ�ɐȺƵȲȺ�

ȲƵǐƊȲƮǶƵȺȺ�ȌǏ�ƊǐƵ�ȌȲ�ƊƦǞǶǞɈɯى�

�

±∅ƒƒ�♥↵ΩξΙ�� γ/ ↵Ω⇒/±��

⌠ 0ȺɈƊƦǶǞȺǘ�Ɗȁ��ƧƧƵȺȺǞƦǶƵ�ƊȁƮ�²ƊǏƵ��↵�ȁƵɈɩȌȲǲ�Ʀɯ�ȯȲȌɨǞƮǞȁǐ�ǏƊƧǞǶǞɈǞƵȺ�ɈǘƊɈ�ƊȲƵ�ƮƵȺǞǐȁƵƮ�ƦƊȺƵƮ�Ȍȁ�
ɈǘƵ�  �↵�∋ƵȺǞǐȁ�ΙɐǞƮƵ�ƊȁƮ�ƧȌȲȲƵȺȯȌȁƮ�ɈȌ�ǞȁƮɐȺɈȲɯ�ȺɈƊȁƮƊȲƮȺ�ǏȌȲ�ȺƊǏƵɈɯخ�↵ǘǞȺ�ǞȁƧǶɐƮƵȺ�ȯȲȌɨǞƮǞȁǐ�
ȺƵȯƊȲƊɈǞȌȁ�ƦƵɈɩƵƵȁ��↵�ɐȺƵȲȺ�ƊȁƮ�ǿȌɈȌȲ�ɨƵǘǞƧǶƵȺة�ȌȲ�ƊƮǯɐȺɈǞȁǐ�ȲȌƊƮɩƊɯ�ȺȯƵƵƮȺ�ɩǘƵȲƵ�
ȺƵȯƊȲƊɈǞȌȁ�ǞȺ�ȁȌɈ�ȯȌȺȺǞƦǶƵخ�ΗƊƧǞǶǞɈɯ�ǿƊǞȁɈƵȁƊȁƧƵ�ǞȺ�ȯȲǞȌȲǞɈǞɹƵƮ�ɈȌ�ƊƧƧȌǿǿȌƮƊɈƵ�ȺƊǏƵ�ɐȺƵخ��

⌠ XǿȯȲȌɨƵ�ɈǘƵ��↵�ȁƵɈɩȌȲǲ�!ȌȁȁƵƧɈǞɨǞɈɯ�Ʀɯ�ȯȲǞȌȲǞɈǞɹǞȁǐ�ƧȌȁɈǞȁɐȌɐȺ�ȲȌɐɈƵȺ�ƊȁƮ�ƧǶȌȺǞȁǐ�ǲƵɯ�ǐƊȯȺ�
ǏȌȲ�ǿȌɨǞȁǐ�ƊȲȌɐȁƮ�ɈǘƵ�∋ǞȺɈȲǞƧɈ�Ʀɯ�ƊƧɈǞɨƵ�ǿȌƮƵȺة�ȺɐƧǘ�ƊȺ�ɩƊǶǲǞȁǐ�ȌȲ�ƦǞǲǞȁǐخ��

⌠ §ȲȌɨǞƮƵ�Ɗȁ�0ȱɐǞɈƊƦǶƵ��↵�ȁƵɈɩȌȲǲ�ɈǘƊɈ�ƊƧƧȌǿǿȌƮƊɈƵȺ�ȯƵȌȯǶƵ�ȌǏ�ƊǶǶ�ƊǐƵȺ�ƊȁƮ�ƊƦǞǶǞɈǞƵȺ�ɈȌ�ǿȌɨƵ�
ɈǘȲȌɐǐǘȌɐɈ�ɈǘƵ�ƧȌǿǿɐȁǞɈɯ�ƊȁƮ�ƊƧȲȌȺȺ�ΘǞǐǘɩƊɯخׇ׉����

⌠ wǞɈǞǐƊɈƵ� ƊȲȲǞƵȲȺ�ɈȌ��↵�ɐȺƵ�ɩǞɈǘǞȁ�ɈǘƵ�ƧȌǿǿɐȁǞɈɯ�Ʀɯ�ƧȌȁȺǞƮƵȲǞȁǐ�ȺȌǶɐɈǞȌȁȺ�ɈȌ�ƊƮƮȲƵȺȺ�
ƧǘƊǶǶƵȁǐƵȺ�ǞȁƧǶɐƮǞȁǐ�ȺɈƵƵȯ�ɈƵȲȲƊǞȁة�ǘǞǐǘɩƊɯ�ƧȲȌȺȺǞȁǐȺة�ǶȌȁǐ�ƮǞȺɈƊȁƧƵȺة�ƊȁƮ�ȌɈǘƵȲ�ǶȌƧƊǶ�
ƧȌȁȺɈȲƊǞȁɈȺ�ɩǞɈǘǞȁ�ɈǘƵ�∋ǞȺɈȲǞƧɈخ�

⌠ �ǶǶȌƧƊɈƵ�ǏɐȁƮȺ�ɩǘƵȲƵ�ǐȲƵƊɈƵȲ� ȌǿǿɐȁǞɈɯ� ƵȁƵǏǞɈ�ɩǞǶǶ�ƦƵ�ȲƵƊǶǞɹƵƮ�Ʀɯ�ȯȲǞȌȲǞɈǞɹǞȁǐ�ǶȌƧƊɈǞȌȁȺ�ƊȁƮ�
ƊǿƵȁǞɈǞƵȺ�ɩǘƵȲƵ�ǘǞǐǘƵȲ��↵�ƮƵǿƊȁƮ�ƵɮǞȺɈȺخ� �



�

∋Ω±↵♥Ω ↵��Η�ƒ/� Θλ�ξ∋�� ↵Ω⇒/�↵♥�ξ±ƒ�♥↵�↵Ω�ξ�ξ/↵⇓�♥ι�ƒλ�ξ� �׀ׁ

�

�

ϰ͘Ϭ .Χς=�Χ�∆χ�χ.ϑ∆�]χΨ�χ�&ψ�
�

 ƊȺƵƮ�Ȍȁ�ȯȲƵɨǞȌɐȺ�ȯǶƊȁȺ�ƊȁƮ�ȺɈɐƮǞƵȺة�ȯȲȌȯȌȺƵƮ�∋  �ȯȲȌǯƵƧɈȺة�ƧȌǿǿɐȁǞɈɯ�ƵȁǐƊǐƵǿƵȁɈة�ƊȁƮ�ǞȁȯɐɈ�ǏȲȌǿ�
(ǞȺɈȲǞƧɈ�±ɈƊǏǏة�Ɗ�ɈȌɈƊǶ�ȌǏ�ׇ׃�ȯȲȌǯƵƧɈȺ�ƊȁƮ�ƊƧɈǞȌȁȺ�ɩƵȲƵ�ǞƮƵȁɈǞǏǞƵƮ�ǏȌȲ�ɈǘǞȺ��↵ξƒخ�↵ǘƵȺƵ�ȯȲȌǯƵƧɈȺ�ƊȁƮ�ƊƧɈǞȌȁȺ�
ɩƵȲƵ�ƵɨƊǶɐƊɈƵƮ�ƦƊȺƵƮ�Ȍȁ�ɈǘƵ�ȌƦǯƵƧɈǞɨƵȺة�ƊȺ�ƮƵȺƧȲǞƦƵƮ�ƊƦȌɨƵة�ƊȁƮ�ƦƊȺƵƮ�Ȍȁ�ǏƵƊȺǞƦǞǶǞɈɯخ�↵ǘƵ�ȯȲȌǯƵƧɈ�ȌȲ�
ƊƧɈǞȌȁٚȺ�ǏƵƊȺǞƦǞǶǞɈɯ�ɩƊȺ�ƵɨƊǶɐƊɈƵƮ�ƦƊȺƵƮ�Ȍȁ�ɈǘȲƵƵ�ƧȲǞɈƵȲǞƊب��

خׁ �ƧƧƵȯɈƊƦǞǶǞɈɯـ�ȯȌǶǞɈǞƧƊǶة�ǶȌƧƊǶ�ƧȌǿǿɐȁǞɈɯة�ȲƵǶɐƧɈƊȁƧƵة�ȌɈǘƵȲ�ƦƊȲȲǞƵȲȺة�ƵɈƧسفخ�

خׂ 0ƊȺƵ�ȌǏ�ǞǿȯǶƵǿƵȁɈƊɈǞȌȁة�ƧȌȁȺɈȲɐƧɈƊƦǞǶǞɈɯة�ƊȁƮشȌȲ�ǶƵɨƵǶ�ȌǏ�ȲǞȺǲس�ƊȁƮ��

خ׃ �ɨƵȲƊǶǶ�ȲƵǶƊɈǞɨƵ�ƊȁɈǞƧǞȯƊɈƵƮ�ȯȲȌǯƵƧɈ�ƧȌȺɈـ�ƧȌȁȺǞƮƵȲǞȁǐ�ƦȌɈǘ�ƧƊȯǞɈƊǶ�ƊȁƮ�ǿƊǞȁɈƵȁƊȁƧƵ�ƧȌȺɈȺخف��

0ƊƧǘ�ȯȲȌǯƵƧɈشƊƧɈǞȌȁ�ɩƊȺ�ȺƧȌȲƵƮ�ǏȲȌǿ�ׁ�ɈȌ�ׅ�ɐȁƮƵȲ�ƊǶǶ�ƵǞǐǘɈ�ƧȲǞɈƵȲǞƊة�ɩǘǞƧǘ�ɩƊȺ�ɐȺƵƮ�ɈȌ�ȯȲǞȌȲǞɈǞɹƵ�ɈǘƵ�
ȯȲȌǯƵƧɈȺ�ǏȌȲ�ǞǿȯǶƵǿƵȁɈƊɈǞȌȁخ��ǶǞǐȁǿƵȁɈ�ɩǞɈǘ�ɈǘƵ�ΙɐǞƮǞȁǐ�ƒȲǞȁƧǞȯǶƵȺ�ɩƊȺ�ɩƵǞǐǘɈƵƮ�ɈɩǞƧƵ�ƊȺ�ǿɐƧǘ�ƊȺ�
ɈǘƵ�ȺƧȌȲƵȺ�ǏȌȲ�ǏƵƊȺǞƦǞǶǞɈɯخ�ΘȌɩƵɨƵȲة�ɈǘƵ�ȺƧȌȲƵȺ�ƊȺȺǞǐȁƵƮ�ɈȌ�ƵƊƧǘ�ȯȲȌǯƵƧɈ�ƊȲƵ�ȁȌɈ�ƧȌȁƧȲƵɈƵ�ƊȁƮ�ƊȲƵ�ɐȺƵƮ�ǏȌȲ�
ȱɐƊǶǞɈƊɈǞɨƵ�ȯɐȲȯȌȺƵȺ�ɈȌ�ƮƵɨƵǶȌȯ�ȲƵƧȌǿǿƵȁƮƊɈǞȌȁȺ�ȌȁǶɯخ�↵ǘƵ�ǏɐǶǶ�ǶǞȺɈ�ȌǏ�ȯȲȌǯƵƧɈȺ�ƊȺ�ǞƮƵȁɈǞǏǞƵƮ�Ʀɯ�ɈǘƵǞȲ�Ω∋ح�
Ȍȁ�ɈǘƵ�ǏȌǶǶȌɩǞȁǐ�ȯƊǐƵȺ�ƊȲƵ�ǞȁƧǶɐƮƵƮ�Ǟȁ��ȯȯƵȁƮǞɮ� خ��

ÀǘƵ�ƒƵƊƧǘǶƊȁƮ��↵ξƒ�ȯȲȌǯƵƧɈȺ�ƊȲƵ�ƮǞȺƧɐȺȺƵƮ�Ǟȁ�ɈǘƵ�ǏȌǶǶȌɩǞȁǐ�ȺƵƧɈǞȌȁة�ɐȁƮƵȲ�ɈǘȲƵƵ�ƧƊɈƵǐȌȲǞƵȺب�

خׁ XȁǏȲƊȺɈȲɐƧɈɐȲƵ�ƒȲȌǯƵƧɈȺة�

خׂ �ǿƵȁǞɈɯ�ΩǿȯȲȌɨƵǿƵȁɈȺة�ƊȁƮ�

خ׃ �ƮɨȌƧƊƧɯ�ƊȁƮ�ƒȌǶǞƧɯ�ΩȁǞɈǞƊɈǞɨƵȺخ�

IɐȲɈǘƵȲǿȌȲƵة�ƧȌȁȺǞƮƵȲƊɈǞȌȁȺ�ǏȌȲ�ȌȯƵȲƊɈǞȌȁȺ�ƊȁƮ�ǿƊǞȁɈƵȁƊȁƧƵ�ƊȲƵ�ǞȁƧǶɐƮƵƮ�Ǟȁ�ɈǘǞȺ�ȺɈȲƊɈƵǐɯة�ƊȁƮ�Ɗ�
ƧɐȲȲƵȁɈ�ǶǞȺɈ�ȌǏ�ǲȁȌɩȁ�ǏɐȁƮǞȁǐ�ȺɈȲƊɈƵǐǞƵȺ�ƊȲƵ�ȯȲȌɨǞƮƵƮ�ǏȌȲ�ɈǘƵ�∋ǞȺɈȲǞƧɈȺٚ�ƧȌȁȺǞƮƵȲƊɈǞȌȁخ��

ÀǘƵ�ɨǞȺǞȌȁ�ǏȌȲ�ƒƵƊƧǘǶƊȁƮٚȺ��↵�ȁƵɈɩȌȲǲ�ǞȺ�ǞǶǶɐȺɈȲƊɈƵƮ�Ȍȁ�ǏǞǐɐȲƵȺ�Ǟȁ��ȯȯƵȁƮǞɮ�∋ة�Ǟȁ�ɈƵȲǿȺ�ȌǏ�ȁƵɈɩȌȲǲ�
ǘǞƵȲƊȲƧǘɯة�ǏƊƧǞǶǞɈɯ�ɈɯȯƵة�ƊȁƮ�ȲȌɐɈƵ�ȯȲǞȌȲǞɈǞƵȺخ��

ϰ͘ϭ .∆%Ψ�]χΨγ�χγΨ��ςΨϑ9��χ]�
ÀǘƵ�ƵɨƊǶɐƊɈǞȌȁ�ȲƵȺɐǶɈȺ�ɩƵȲƵ�ɐȺƵƮ�ɈȌ�ǐɐǞƮƵ�ɈǘƵ�ȲƵƧȌǿǿƵȁƮƵƮ�ǞǿȯǶƵǿƵȁɈƊɈǞȌȁ�ȺɈȲƊɈƵǐɯ�ƊȁƮ�
ȯȲȌǯƵƧɈشƊƧɈǞȌȁ�ȯȲǞȌȲǞɈǞƵȺ�ǏȌȲ�ɈǘƵ�∋ǞȺɈȲǞƧɈخ�ΩȁǏȲƊȺɈȲɐƧɈɐȲƵ�ȯȲȌǯƵƧɈȺ�ɩƵȲƵ�ƊȺȺǞǐȁƵƮ�ƊȺ�ǘǞǐǘٌة�ǿƵƮǞɐǿٌة�ȌȲ�ǶȌɩٌ
ȯȲǞȌȲǞɈɯ�ƦƊȺƵƮ�Ȍȁ�ǘȌɩ�ɩƵǶǶ�ɈǘƵɯ�ƊǶǞǐȁ�ɩǞɈǘ�ɈǘƵ��↵ξƒ�ȌƦǯƵƧɈǞɨƵȺ�ƊȁƮ�ɈǘƵ�ȌɨƵȲƊǶǶ�ǏƵƊȺǞƦǞǶǞɈɯخ�↵ǘƵȺƵ�
ǞȁǏȲƊȺɈȲɐƧɈɐȲƵ�ȯȲȌǯƵƧɈȺ�ƊȲƵ�ȯȲƵȺƵȁɈƵƮ�ƦƵǶȌɩ�Ʀɯ�ȲƵƧȌǿǿƵȁƮƵƮ�ȯȲǞȌȲǞɈǞɹƊɈǞȌȁخ��ǶǶ�ǞȁǏȲƊȺɈȲɐƧɈɐȲƵ�ȯȲȌǯƵƧɈȺ�
ƊȲƵ�ǞǶǶɐȺɈȲƊɈƵƮ�Ȍȁ�ǿƊȯȺ�ǞȁƧǶɐƮƵƮ�Ǟȁ��ȯȯƵȁƮǞɮ�/خ��

§ƵƮƵȺɈȲǞƊȁ� ȌȁȁƵƧɈǞȌȁȺ�ƊȲƵ�ǞƮƵȁɈǞǏǞƵƮ�ƊȺ�ȯȲȌǯƵƧɈȺ�ɩǞɈǘǞȁ�ɈǘǞȺ��↵ξƒ�ƊȁƮ�ȺǘȌɩȁ�Ȍȁ�ɈǘƵ�ǿƊȯȺ�Ǟȁ�
�ȯȯƵȁƮǞɮ�/خ�↵ǘǞȺ�ɈƵȲǿ�ǞȺ�ƧȌȁȺǞȺɈƵȁɈ�ɩǞɈǘ�ɈǘƵ�∋ǞȺɈȲǞƧɈٚȺ�ȯȲƵɨǞȌɐȺ�²ǞƮƵɩƊǶǲ�ƊȁƮ�ƒƵƮƵȺɈȲǞƊȁ� ȌȁȁƵƧɈǞɨǞɈɯ�
§ǶƊȁفׁׁ׀ׂـ��ɩǘǞƧǘ�ƮƵǏǞȁƵȺ�ƒƵƮƵȺɈȲǞƊȁ� ȌȁȁƵƧɈǞȌȁȺ�ƊȺ�ȺǞƮƵɩƊǶǲȺة�ɈȲƊǞǶȺة�ƊȁƮ�ȯƊɈǘɩƊɯȺخ�ΗȌȲ�ɈǘǞȺ�ȯǶƊȁة�
§ƵƮƵȺɈȲǞƊȁ� ȌȁȁƵƧɈǞȌȁȺ�ǞȁƧǶɐƮƵ�Ɗȁɯ�ȯƵƮƵȺɈȲǞƊȁ�ǏƊƧǞǶǞɈɯ�ƊȁƮ�ƊȲƵ�ǞƮƵȁɈǞǏǞƵƮ�ƊȁƮ�ȺǘȌɩȁ�ƊȺ�ȌȁƵ�ǏƊƧǞǶǞɈɯ�ɈɯȯƵ�
ɈȌ�ǘǞǐǘǶǞǐǘɈ�ɈǘƵ�ȯƵƮƵȺɈȲǞƊȁ�ƧȌȁȁƵƧɈǞɨǞɈɯ�ȁƵɈɩȌȲǲ�ɈǘȲȌɐǐǘ�ɈǘƵ�ƒƵƊƧǘǶƊȁƮ�ƧȌǿǿɐȁǞɈɯخ��
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∋Ω±↵♥Ω ↵��Η�ƒ/� Θλ�ξ∋�� ↵Ω⇒/�↵♥�ξ±ƒ�♥↵�↵Ω�ξ�ξ/↵⇓�♥ι�ƒλ�ξ� ׁׁ�

�ŽŶƚĞǆƚͲ^ƉĞĐŝĨŝĐ�]ŽůƵƚŝŽŶƐ �
JǞɨƵȁ�ɈǘƊɈ�ǿƊȁɯ�ƧȌȲȲǞƮȌȲȺ�Ǟȁ�ƒƵƊƧǘǶƊȁƮ�ǘƊɨƵ�ƧȌȁȺɈȲƊǞȁƵƮ�ȲǞǐǘɈٌȌǏٌɩƊɯ�ƮɐƵ�ɈȌ�ƧǘƊǶǶƵȁǐǞȁǐ�ɈȌȯȌǐȲƊȯǘɯ�
ȌȲ�ȌɈǘƵȲ�ƧȌȁȺɈȲƊǞȁɈȺة�ȺȌǶɐɈǞȌȁȺ�ɩƵȲƵ�ƧȌȁȺǞƮƵȲƵƮ�ɈǘƊɈ�ȲƵǏǶƵƧɈ�ȲƵɈȲȌǏǞɈ�ƧȌȁƧƵȯɈ�ƮƵȺǞǐȁȺة�ɩǘǞƧǘ�ƧȌȁȺǞȺɈ�ȌǏ�ƊɈٌ
ǐȲƊƮƵ��↵�ǏƊƧǞǶǞɈǞƵȺ�ɈǘƊɈ�ƊȲƵ�ȺƵȯƊȲƊɈƵƮ�ǏȲȌǿ�ɨƵǘǞƧǶƵ�ɈȲƊǏǏǞƧ�Ʀɯ�ɨƵȲɈǞƧƊǶ�ȺƵȯƊȲƊɈǞȌȁة�ȺɐƧǘ�ƊȺ�ƧȌȁƧȲƵɈƵ�
ǿƵƮǞƊȁ�ƦƊȲȲǞƵȲخ�↵ǘǞȺ�ƵǶǞǿǞȁƊɈƵȺ�ɈǘƵ�ȁƵƵƮ�ǏȌȲ�Ɗ�ɩǞƮƵȲ�ƦȌɐǶƵɨƊȲƮ�ȺƵȯƊȲƊɈǞȁǐ��↵�ɐȺƵȲȺ�ƊȁƮ�ɨƵǘǞƧǶƵȺ�ƊȁƮة�
ǘƵȁƧƵة�ȲƵȱɐǞȲǞȁǐ�Ɗ�ɩǞƮƵȲ�ȲǞǐǘɈٌȌǏٌɩƊɯخ�↵ǘǞȺ�ƊǶȺȌ�ȲƵȺɐǶɈȺ�Ǟȁ�Ɗ�ǶƵȺȺ�ƧȌȺɈǶɯ�ȺȌǶɐɈǞȌȁ�Ǟȁ�ǿƊȁɯ�ƧƊȺƵȺ�ȺǞȁƧƵ�ǞɈ�
ƮȌƵȺ�ȁȌɈ�ȲƵȱɐǞȲƵ�ƧɐȲƦ�ƊȁƮ�ǐɐɈɈƵȲة�ƊȁƮ�ƮȲƊǞȁƊǐƵ�ǞȁȺɈƊǶǶƊɈǞȌȁة�Ǟȁ�ǶȌƧƊɈǞȌȁȺ�ɩǘƵȲƵ�ǞɈ�ƮȌƵȺȁٚɈ�ƧɐȲȲƵȁɈǶɯ�ƵɮǞȺɈخ�
ÀǘƵ�ƧȌȺɈ�ȌǏ�ǞǿȯǶƵǿƵȁɈǞȁǐ�Ɗ�ǏɐǶǶٌȺƵȲɨǞƧƵ�ǏƊƧǞǶǞɈɯ�ƧȌɐǶƮ�ƦƵ�ɐȯ�ɈȌ�ɈɩǞƧƵ�ɈǘƊɈ�ȌǏ�Ɗ�ȲƵɈȲȌǏǞɈ�ƮƵȺǞǐȁ�ȌȯɈǞȌȁخ��

�ȁ�ƵɮƊǿȯǶƵ�ƧȲȌȺȺٌȺƵƧɈǞȌȁ�ȌǏ�Ɗ�ȲƵɈȲȌǏǞɈ�ȺȌǶɐɈǞȌȁ�Ǟȁ�Ɗ�ƧȌȁȺɈȲƊǞȁƵƮ�ȺƧƵȁƊȲǞȌ�ǏȲȌǿ�ɈǘƵ�  ��↵�∋ƵȺǞǐȁ�ΙɐǞƮƵ�
ƊȁƮ�Ɗȁ�ƵɮƊǿȯǶƵ�ɩǘƵȲƵ�ǞɈ�ǞȺ�ǞȁȺɈƊǶǶƵƮ�Ǟȁ�ιƵǶȌɩȁƊ�ƊȲƵ�ǞǶǶɐȺɈȲƊɈƵƮ�ƦƵǶȌɩ�Ǟȁ�IǞǐɐȲƵ�ׁٌׄخ�↵ǘǞȺ�ȺȌǶɐɈǞȌȁ�ǞȺ�
ƧȌȁȺǞƮƵȲƵƮ�ȺɐǞɈƊƦǶƵ�ǏȌȲ�����ɩǞɈǘ�ǏɐǶǶ�ȺƵȯƊȲƊɈǞȌȁ�ǏȲȌǿ�ɨƵǘǞƧǶƵ�ɈȲƊǏǏǞƧخ�

IǞǐɐȲƵ�ׁٌׄب�/ɮƊǿȯǶƵ�ȌǏ�Ɗ�♥ƵɈȲȌǏǞɈ�ϖ∅ƒ�Ǟȁ�Ɗ� ȌȁȺɈȲƊǞȁƵƮ�♥ǞǐǘɈٌȌǏٌàƊɯ²ـ�ȌɐȲƧƵب�  ��↵�∋ƵȺǞǐȁ�ΙɐǞƮƵف�

�

�

�

0ɮƊǿȯǶƵȺ�ȌǏ�ȌɈǘƵȲ�ȯȌȺȺǞƦǶƵ�ȺȌǶɐɈǞȌȁȺ�ǏȌȲ�
ƧȌȁȺɈȲƊǞȁƵƮ�ƧȌȲȲǞƮȌȲȺ�Ǟȁ�ȁƵƊȲƦɯ�ǯɐȲǞȺƮǞƧɈǞȌȁȺ�ƊȲƵ�
ȺǘȌɩȁ�ƦƵǶȌɩخ�Ωȁ�±ɐǿǿƵȲǶƊȁƮة�Ɗ�ȲƊǞȺƵƮ�ϖ∅ƒ�
ȯȲȌɨǞƮƵȺ�Ɗ�ȺɐǞɈƊƦǶƵ�ȺȌǶɐɈǞȌȁ�Ǟȁ�Ɗ�ȲɐȲƊǶ�ƧȌȁɈƵɮɈ�
ɩǘƵȲƵ�ɈǘƵ�ƧȌȲȲǞƮȌȲ�ǞȺ�ƧȌȁȺɈȲƊǞȁƵƮة�ƊȺ�ȺǘȌɩȁ�Ǟȁ�
IǞǐɐȲƵ�ׂٌׄخ�Ωȁ�ƒƵȁɈǞƧɈȌȁة�ǶȌɩٌȲǞȺƵ�ƧȌȁƧȲƵɈƵ�
ƦƊȲȲǞƵȲȺ�ƊȲƵ�ɐȺƵƮ�ɈȌ�ȺƵȯƊȲƊɈƵ�Ɗ�ƦǞǲƵ�ȯƊɈǘة�ƊȺ�
ǞǶǶɐȺɈȲƊɈƵƮ�Ǟȁ�IǞǐɐȲƵ�ٌׄخ׃�

�

IǞǐɐȲƵ�ׂٌׄب�♥ƊǞȺƵƮ�ϖ∅ƒ�/ɮƊǿȯǶƵ�
�ف  �ة²ɐǿǿƵȲǶƊȁƮـ



�
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IǞǐɐȲƵ�ٌׄب׃�ƒȲȌɈƵƧɈƵƮ� ǞǲƵ�λƊȁƵ�/ɮƊǿȯǶƵـ�§ƵȁɈǞƧɈȌȁف  �ة�

�

�

²ȌǿƵ�ƧȌȲȲǞƮȌȲȺ�Ǟȁ�ƒƵƊƧǘǶƊȁƮ�ƊȲƵ�ƵɮɈȲƵǿƵǶɯ�ƧȌȁȺɈȲƊǞȁƵƮ�ȺɐƧǘ�ɈǘƊɈ�Ɗ�ȯƊɈǘɩƊɯة�
ƵɨƵȁ�Ɗ�ȲƵɈȲȌǏǞɈ�ȺȌǶɐɈǞȌȁ�ƊȺ�ƮƵȺƧȲǞƦƵƮ�ƊȁƮ�ȺǘȌɩȁ�ƊƦȌɨƵة�ǿƊɯ�ȌȁǶɯ�ƦƵ�ǏƵƊȺǞƦǶɯ�
ƧȌȁȺɈȲɐƧɈƵƮ�ɩǞƮƵ�ƵȁȌɐǐǘ�ɈȌ�ƊƧƧȌǿǿȌƮƊɈƵ�ȯƵƮƵȺɈȲǞƊȁȺ�ƊȁƮ�ȁȌɈ�ƧɯƧǶǞȺɈȺخ�
IɐȲɈǘƵȲة�ǿƊȁɯ�ȌǏ�ɈǘƵȺƵ�ƧȌȲȲǞƮȌȲȺ�ƊǶȺȌ�ǘƊɨƵ�ȺɈƵƵȯ�ǐȲƊƮƵȺ�ȺȌ�ǿǞɮǞȁǐ�ɩƊǶǲǞȁǐ�ƊȁƮ�
ƧɯƧǶǞȁǐ�ǿȌƮƵȺ�ǞȺ�ȁȌɈ�ȲƵƧȌǿǿƵȁƮƵƮ�ǏȲȌǿ�Ɗ�ȺƊǏƵɈɯ�ȯƵȲȺȯƵƧɈǞɨƵخ�Ωȁ�ɈǘƵȺƵ�ƊȲƵƊȺة�Ɗ�
ȯƵƮƵȺɈȲǞƊȁ�ȯƊɈǘɩƊɯ�ǞȺ�ȲƵƧȌǿǿƵȁƮƵƮ�ƊǶȌȁǐ�ɩǞɈǘ�ٗȺǘƊȲƵ�ɈǘƵ�ȲȌƊƮ٘�ȺǞǐȁƊǐƵ�ɈȌ�
ǞȁƮǞƧƊɈƵ�ɈȌ�ƮȲǞɨƵȲȺ�ɈȌ�ƦƵ�ƊɩƊȲƵ�ȌǏ�ƧɯƧǶǞȺɈȺ�Ȍȁ�ɈǘƵ�ȲȌƊƮخ�⇓ǘǞǶƵ�ɈǘǞȺ�ɈȲƵƊɈǿƵȁɈ�
ɩȌɐǶƮ�ȁȌɈ�ƦƵ�ƧȌȁȺǞƮƵȲƵƮ�Ɗȁ�����ƧɯƧǶǞȁǐ�ǏƊƧǞǶǞɈɯة�ǞɈ�ȯȲȌɨǞƮƵȺ�Ɗ�ȺƊǏƵ�ɩƊǶǲǞȁǐ�
ȯƊɈǘɩƊɯ�ƊȁƮ�ǞǿȯȲȌɨƵȺ�ƧȌȁƮǞɈǞȌȁȺ�ǏȌȲ�ƧȌȁǏǞƮƵȁɈ�ƧɯƧǶǞȺɈȺخ��ƮƮǞɈǞȌȁƊǶ�
ȌȯȯȌȲɈɐȁǞɈǞƵȺ�ɈȌ�ǞǿȯȲȌɨƵ�ƧɯƧǶǞȁǐ�ƧȌȁƮǞɈǞȌȁȺ�Ȍȁ�ɈǘƵȺƵ�ƧȌȲȲǞƮȌȲȺ�ȺǘȌɐǶƮ�ƦƵ�
ƵɮȯǶȌȲƵƮ�ƊȺ�ƮƵɨƵǶȌȯǿƵȁɈ�ȌƧƧɐȲȺ�Ǟȁ�ɈǘƵ�ȺɐȲȲȌɐȁƮǞȁǐ�ƊȲƵƊخ���

,ŝŐŚͲWƌŝŽƌŝƚǇ�ςƌŽũĞĐƚƐ �
��ɈȌɈƊǶ�ȌǏ�ׂ׃�ǞȁǏȲƊȺɈȲɐƧɈɐȲƵ�ȯȲȌǯƵƧɈȺ�ɩƵȲƵ�ǞƮƵȁɈǞǏǞƵƮ�ƊȺ�ɈȌȯ�ȯȲǞȌȲǞɈǞƵȺ�ǏȌȲ�ǞǿȯǶƵǿƵȁɈƊɈǞȌȁة�ƦƊȺƵƮ�Ȍȁ�
ƊǶǞǐȁǿƵȁɈ�ɩǞɈǘ�ɈǘƵ�ΙɐǞƮǞȁǐ�ƒȲǞȁƧǞȯǶƵȺ�ƊȁƮ�ȌɨƵȲƊǶǶ�ǏƵƊȺǞƦǞǶǞɈɯخ�↵ǘƵȺƵ�ȯȲȌǯƵƧɈȺ�ƊȲƵ�ȲƵƧȌǿǿƵȁƮƵƮ�ɈȌ�ƦƵ�
ƊƮɨƊȁƧƵƮ�Ʀɯ�ɈǘƵ�∋ǞȺɈȲǞƧɈة�ƊȁƮ�ȺɐȯȯȌȲɈǞȁǐ�ȯƊȲɈȁƵȲȺǘǞȯȺ�ɩǘƵȲƵ�ƊȯȯǶǞƧƊƦǶƵة�ƊȁƮ�ƊȲƵ�ǶǞȺɈƵƮ�ƦƵǶȌɩ�Ǟȁ�ÀƊƦǶƵ�
��خׁخׄ

�
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ÀƊƦǶƵ�ׄبׁخ�ƒƵƊƧǘǶƊȁƮ��↵ξƒى��ΘǞǐǘٌ§ȲǞȌȲǞɈɯ�ƒȲȌǯƵƧɈȺ�
ƒ
ȲȌ
ǯƵ
ƧɈ
�Ω∋
�

IƊƧǞǶǞɈɯ�↵ɯȯƵ� ²ƵǐǿƵȁɈ� IȲȌǿ� ÀȌ�
�ȯȯȲȌɮ�
mƵȁǐɈǘ�
�فǿـ

(ƵȺƧȲǞȯɈǞȌȁ�

ׁ�
RǞǐǘɩƊɯ�
!ȲȌȺȺǞȁǐ�
�فȲȌȯȌȺƵƮ§ـ

RǞǐǘɩƊɯׇ׉��
 ɐƧǘƊȁƊȁ�
ªƮ�

RɐȺɈȌȁ�♥Ʈ� �׀ׄ

��ȯƵƮƵȺɈȲǞƊȁ�ƧȲȌȺȺǞȁǐ�ȌǏ�ΘǞǐǘɩƊɯׇ׉�ȺǘȌɐǶƮ�ƦƵ�ǞǿȯǶƵǿƵȁɈƵƮ�ƊɈ�ɈǘǞȺ�ǶȌƧƊɈǞȌȁ�ɈȌ�ɈǞƵ�
ǞȁɈȌ�ɈǘƵ�ɩƊǶǲɩƊɯ�Ȍȁ�ǶƊǲƵ�ȺǞƮƵ�ȌǏ� ɐƧǘƊȁƊȁـ�ƵɨƵȁɈɐƊǶǶɯ�ɈɯǞȁǐ�ǞȁɈȌ�ƵɮǞȺɈǞȁǐ�ȺǞƮƵɩƊǶǲ�
ƊɈ�ׂׅׅ׃� ɐƧǘƊȁƊȁ�♥Ʈش ɐȲƮƵǲǞȁ�ƒƊȲǲ�ƊƧƧƵȺȺخف�ΗɐȲɈǘƵȲ�ǞȁɨƵȺɈǞǐƊɈǞȌȁ�ǞȺ�ȲƵȱɐǞȲƵƮ�ɈȌ�
ƧȌȁǏǞȲǿ�ɈǘƵ�ǏƵƊȺǞƦǞǶǞɈɯ�ȌǏ�Ɗȁ�ɐȁƮƵȲȯƊȺȺ�ɐȁƮƵȲ�ΘǞǐǘɩƊɯخׇ׉�����ƧȲȌȺȺɩƊǶǲ�ƊƧȲȌȺȺ�
ªȌƦǞȁȺȌȁ�ǞȺ�ƊǶȺȌ�ȲƵƧȌǿǿƵȁƮƵƮ�ɩǘǞƧǘ�ǞȺ�ȯƊȲɈ�ȌǏ�ɈǘƵ�⇓ƵȺɈȺǞƮƵ�↵ȲƊǞǶخ�

ׂ�
RǞǐǘɩƊɯ�
!ȲȌȺȺǞȁǐ�
�فȲȌȯȌȺƵƮ§ـ

RǞǐǘɩƊɯׇ׉��
 ƵƊƧǘ��ɨƵش��
§ȲǞȁƧƵɈȌȁ�
�ɨƵ��

ȁشƊ� �

!ȲȌȺȺǞȁǐ�ǞǿȯȲȌɨƵǿƵȁɈȺ�Ȍȁ�ƊǶǶ�ǶƵǐȺ�ƊɈ�ΘǞǐǘɩƊɯشׇ׉�� ƵƊƧǘ��ɨƵش�ƒȲǞȁƧƵɈȌȁ��ɨƵ�
ǞȁɈƵȲȺƵƧɈǞȌȁة�ǞȁƧǶɐƮǞȁǐ�ǿƊȲǲƵƮ�ƧȲȌȺȺɩƊǶǲȺ�ƊȁƮ�ȯƵƮƵȺɈȲǞƊȁ�ȺǞǐȁƊǶȺ�ƊɈ�ɈǘƵ�ƵɮǞȺɈǞȁǐ�
ɈȲƊǏǏǞƧ�ȺǞǐȁƊǶخ�↵ǘƵȺƵ�ƧȲȌȺȺɩƊǶǲȺ�ɩȌɐǶƮ�ƧȌȁȁƵƧɈ�ɈȌ�ɈǘƵ�ƵɮǞȺɈǞȁǐ�ƊȁƮ�ȯȲȌȯȌȺƵƮ��↵�
ƧȌȁȁƵƧɈǞȌȁȺ�Ȍȁ� ƵƊƧǘ��ɨƵ�ƊȁƮ�ƒȲǞȁƧƵɈȌȁ��ɨƵخ���

�׃ §ƵƮƵȺɈȲǞƊȁ�
!ȲȌȺȺǞȁǐ�

 ƵƊƧǘ��ɨƵ�

RƊȲȌǶƮزȺ�
àƊǶǲɩƊɯ�
�ÀȲƵȯƊȁǞƵȲـ
!ȲƵƵǲ�λǞȁƵƊȲ�
§ƊȲǲف�

�ǲƊȁƊǐƊȁ�
mƊǲƵǏȲȌȁɈ�

ׁ�

!ȲȌȺȺɩƊǶǲ�ƊƧȲȌȺȺ� ƵƊƧǘ��ɨƵȁɐƵ�ǯɐȺɈ�ȺȌɐɈǘ�ȌǏ�ɈǘƵ�↵ȲƵȯƊȁǞƵȲ� ȲƵƵǲ� ȲǞƮǐƵ�ɈȌ�
ƧȌȁȁƵƧɈ�ΘƊȲȌǶƮزȺ�⇓ƊǶǲɩƊɯـ�ƊɈ�↵ȲƵȯƊȁǞƵȲ� ȲƵƵǲ�λǞȁƵƊȲ�ƒƊȲǲف�ɈȌ�ɈǘƵ��ǲƊȁƊǐƊȁ�λƊǲƵ�
ƦƵƊƧǘخ��

ׄ� wɐǶɈǞٌÇȺƵ�
§ƊɈǘɩƊɯـ�§ƊɨƵƮف�

 ɐƧǘƊȁƊȁ�♥Ʈ�  ƵƊƧǘ��ɨƵ�
ªȌƦǞȁȺȌȁ�
§ǶƊƧƵ��

�׀ׇׅ

ϖ∅ƒ�ƊǶȌȁǐ� ɐƧǘƊȁƊȁ�ɈǘƊɈ�ƧȌȁȁƵƧɈȺ�ɈȌ�ȯȲȌȯȌȺƵƮ�ƧȲȌȺȺǞȁǐ�ƊɈ�ΘǞǐǘɩƊɯةׇ׉��
ȺƵȯƊȲƊɈƵƮ�ǏȲȌǿ�ɨƵǘǞƧǶƵ�ǶƊȁƵȺ�ɩǞɈǘ�ƧȌȁƧȲƵɈƵ�ƦƊȲȲǞƵȲخ�↵ǘƵ�ƵɮǞȺɈǞȁǐ�ȺǞƮƵɩƊǶǲ�ɩȌɐǶƮ�
ƦƵ�ȲƵȯǶƊƧƵƮشƦƵƧȌǿƵ�ȯƊȲɈ�ȌǏ�ɈǘǞȺ�ϖ∅ƒخ�ΗɐȲɈǘƵȲ�ƮƵȺǞǐȁ�ǞȺ�ȲƵȱɐǞȲƵƮ�ɈȌ�ƧȌȁǏǞȲǿ�Ɗȁɯ�
ǞǿȯƊƧɈȺ�ɈȌ�ƵɮǞȺɈǞȁǐ�ȌȁٌȺɈȲƵƵɈ�ȯƊȲǲǞȁǐ�ƮɐƵ�ɈȌ�ǶǞǿǞɈƵƮ�ȲǞǐǘɈٌȌǏٌɩƊɯخ�

ׅ� wɐǶɈǞٌÇȺƵ�
§ƊɈǘɩƊɯـ�§ƊɨƵƮف�

 ƵƊƧǘ��ɨƵ�
 ɐƧǘƊȁƊȁ�
ªƮ�

ÀȌƮƮ�♥Ʈ� �׀׀׃ةׁ
�ƮƮٌׄ׃��ǿ�ϖ∅ƒ�ɩǞɈǘ�ׁׅخ ǿ�ƦɐǏǏƵȲ�ƊǶȌȁǐ�ǶƊǲƵȺǞƮƵ�Ȍȁ� ƵƊƧǘ��ɨƵ�ƊȁƮ�ȲƵƮɐƧƵ�ɨƵǘǞƧǶƵ�
ɈȲƊɨƵǶ�ǶƊȁƵȺ�ɈȌ�ȌȁƵ�ȺȌɐɈǘƦȌɐȁƮ�ǶƊȁƵخ�

�׆
wɐǶɈǞٌÇȺƵ�
§ƊɈǘɩƊɯـ�§ƊɨƵƮف�

 ƵƊƧǘ��ɨƵ� ÀȌƮƮ�♥Ʈ� ��Ɉǘ��ɨƵ׃ׁ �׀׃׈
ϖ∅ƒ�ɩǞǶǶ�ɈǞƵ�ǞȁɈȌ�ɈǘƵ�ƵɮǞȺɈǞȁǐ� ƵȁɈƵȁȁǞƊǶ�ƒƊɈǘɩƊɯ�ƊȁƮ�ƦǞǲƵ�ǏƊƧǞǶǞɈǞƵȺ�Ȍȁ� ƵƊƧǘ��ɨƵخ�

ׇ� �↵�ΗƊƧǞǶǞɈǞƵȺ�
ÀȲƵȯƊȁǞƵȲ�
!ȲƵƵǲ� ȲǞƮǐƵ��

ȁشƊ� ȁشƊ� �׀ׁ

�↵�ǞǿȯȲȌɨƵǿƵȁɈȺ�ǏȌȲ�↵ȲƵȯƊȁǞƵȲ� ȲƵƵǲ�ƦȲǞƮǐƵ�ƊȲƵ�ȲƵƧȌǿǿƵȁƮƵƮ�ɈȌ�ƊƧƧȌǿǿȌƮƊɈƵ�
��ΗɐȲɈǘƵȲخ�ǞȁƧǶɐƮǞȁǐ�ƧȲȌȺȺǞȁǐȺ�Ȍȁ� ƵƊƧǘ��ɨƵ�Ȍȁ�ƵǞɈǘƵȲ�ȺǞƮƵ�ȌǏ�ɈǘƵ�ƦȲǞƮǐƵة↵�
ƵɨƊǶɐƊɈǞȌȁ�ƊȁƮ�ƮƵȺǞǐȁ�ǞȺ�ȲƵȱɐǞȲƵƮ�ɈȌ�ƮƵɈƵȲǿǞȁƵ�Ɗ�ȯȲƵǏƵȲȲƵƮ�ȺȌǶɐɈǞȌȁخ�±ƵƵ�⇓ƵȺɈȺǞƮƵ�
ÀȲƊǞǶ�ƒǶƊȁ�ǏȌȲ�ȯȌɈƵȁɈǞƊǶ�ƧȌȁƧƵȯɈ�ȌȯɈǞȌȁȺخ�

�׈ wɐǶɈǞٌÇȺƵ�
§ƊɈǘɩƊɯـ�§ƊɨƵƮف�

 ƵƊƧǘ��ɨƵ� �Ɉǘ�±Ɉ׈ �Ɉǘ�±Ɉ׆ �׀ׁׂ

ªƵƧȌȁǏǞǐɐȲƵ�ƵɮǞȺɈǞȁǐ�ȯƊȲǲǞȁǐ�ǞȁɈȌ�ȯƊȲƊǶǶƵǶ�ȯƊȲǲǞȁǐة�ƧȌȁɈǞȁɐƵ�ɈǘƵ� ƵȁɈƵȁȁǞƊǶ�
§ƊɈǘɩƊɯ�Ȍȁ�ɈǘƵ�ǶƊǲƵ�ȺǞƮƵ�ȌǏ� ƵƊƧǘ��ɨƵخ�↵ǘǞȺ�ɩǞǶǶ�ȲƵƮɐƧƵ�ȯƊȲǲǞȁǐ�ȺɐȯȯǶɯ�Ʀɯ�ƊƦȌɐɈ�
ǘƊǶǏ�ȌǏ�ƵɮǞȺɈǞȁǐ�Ǟȁ�ɈǘƊɈ�ȺƵƧɈǞȌȁخ�ΗɐȲɈǘƵȲ�∋ƵȺǞǐȁ�ǞȺ�ȲƵȱɐǞȲƵƮ�ɈȌ�ƧȌȁǏǞȲǿ�ȯȲƵǏƵȲȲƵƮ�
ƮƵȺǞǐȁ�ǶƊɯȌɐɈخ�

�׉
§ƵƮƵȺɈȲǞƊȁ�
!ȲȌȺȺǞȁǐ�

 ƵƊƧǘ��ɨƵ�� ȁشƊ� ȁشƊ� ׁ�
�ƮƮǞɈǞȌȁƊǶ�ƧȲȌȺȺɩƊǶǲ�ƊɈ�ɈǘƵ�ȺȌɐɈǘ�ƵȁƮ�ȌǏ� ƵƊƧǘ��ɨƵـ�ȁƵƊȲ�ɈǘƵ�ϖƊȲǞȁƊ�ƦɐȺ�ȺɈȌȯȺخف�



�
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ƒ
ȲȌ
ǯƵ
ƧɈ
�Ω∋
�

IƊƧǞǶǞɈɯ�↵ɯȯƵ� ²ƵǐǿƵȁɈ� IȲȌǿ� ÀȌ�
�ȯȯȲȌɮ�
mƵȁǐɈǘ�
�فǿـ

(ƵȺƧȲǞȯɈǞȌȁ�

�׀ׁ wɐǶɈǞٌÇȺƵ�
§ƊɈǘɩƊɯـ�§ƊɨƵƮف�

 ƵƊƧǘ��ɨƵ� ׁȺɈ�±Ɉ�  ǶǞȁƮ��ȁǐǶƵȲ� �׀׀׆
ϖ∅ƒ�ƵɮɈƵȁȺǞȌȁ�ȯƊȺɈ�ׁȺɈ�±Ɉ�Ǟȁ�ǏȲȌȁɈ�ȌǏ� ǶǞȁƮ��ȁǐǶƵȲخ�±ǘǞǏɈ�ƵɮǞȺɈǞȁǐ�ȯƊȲǲǞȁǐ�ɈȌɩƊȲƮȺ�
 ƵƊƧǘ��ɨƵة�ƧȌȁɈǞȁɐƵ�ϖ∅ƒ�Ȍȁ�ɈǘƵ�ǶƊǲƵ�ȺǞƮƵخ�

ׁׁ�
§ƵƮƵȺɈȲǞƊȁ�
!ȌȁȁƵƧɈǞȌȁۋ��
 ǞǲƵɩƊɯ�

ÀȲƵȯƊȁǞƵȲ�
 ƵȁƧǘ�♥Ʈ�

(ƵȺƵȲɈ�ƒǞȁƵȺ�
�ɨƵ�

RɐȺɈȌȁ�♥Ʈ� �׀ׅ׃
§ƵƮƵȺɈȲǞƊȁ�ȯƊɈǘɩƊɯ�ɩǞɈǘǞȁ�ɈǘƵ�ȲȌƊƮ�ȲǞǐǘɈٌȌǏٌɩƊɯـ�ǶǞǲƵǶɯ�ȲƵȱɐǞȲƵȺ�ȲƵɈƊǞȁǞȁǐ�ɩƊǶǶȺةف�
ƊǶȌȁǐ�ɩǞɈǘر�ȺǘƊȲƵ�ɈǘƵ�ȲȌƊƮر�ȺǞǐȁƊǐƵ�ɈȌ�ƊƧƧȌǿǿȌƮƊɈƵ�ƧɯƧǶǞȺɈȺخ�

ׁׂ�
§ƵƮƵȺɈȲǞƊȁ�
!ȌȁȁƵƧɈǞȌȁۋ��
 ǞǲƵɩƊɯ�

ÀȲƵȯƊȁǞƵȲ�
 ƵȁƧǘ�♥Ʈ�

RɐȺɈȌȁ�♥Ʈ� !ǶƊȲƵȁƧƵ�♥Ʈ� �׀׀ׄ
§ƵƮƵȺɈȲǞƊȁ�ȯƊɈǘɩƊɯ�ɩǞɈǘǞȁ�ɈǘƵ�ȲȌƊƮ�ȲǞǐǘɈٌȌǏٌɩƊɯ�ƦƵɈɩƵƵȁ�ΙƵȲȲǞƵ�♥Ʈ�ƊȁƮ� ȲȌɩȁ�
§Ƕة�ƊǶȌȁǐ�ɩǞɈǘر�ȺǘƊȲƵ�ɈǘƵ�ȲȌƊƮر�ȺǞǐȁƊǐƵ�ɈȌ�ƊƧƧȌǿǿȌƮƊɈƵ�ƧɯƧǶǞȺɈȺخ�

�׃ׁ
§ƵƮƵȺɈȲǞƊȁ�
!ȌȁȁƵƧɈǞȌȁۋ��
 ǞǲƵɩƊɯ�

²ȌǿƵȲȺƵɈ��ɨƵ��
§ȲǞȁƧƵɈȌȁ�
�ɨƵ�

JǶƊƮȺɈȌȁƵ�♥Ʈ� �׀׀ׁةׁ
§ƵƮƵȺɈȲǞƊȁ�ȯƊɈǘɩƊɯ�ɩǞɈǘǞȁ�ɈǘƵ�ȲȌƊƮ�ȲǞǐǘɈٌȌǏٌɩƊɯة�ƊǶȌȁǐ�ɩǞɈǘر�ȺǘƊȲƵ�ɈǘƵ�ȲȌƊƮر�
ȺǞǐȁƊǐƵ�ɈȌ�ƊƧƧȌǿǿȌƮƊɈƵ�ƧɯƧǶǞȺɈȺخ�

ׁׄ�
§ƵƮƵȺɈȲǞƊȁ�
!ȌȁȁƵƧɈǞȌȁۋ��
 ǞǲƵɩƊɯ�

0ȁɈǞȲƵ�ǶƵȁǐɈǘ�
ȌǏ�ƒȌȁƮƵȲȌȺƊ�
(Ȳ�

� � �׀׀׀ة׃
XǿȯȲȌɨƵ�ƵɮǞȺɈǞȁǐ�ȯƵƮƵȺɈȲǞƊȁ�ǏƊƧǞǶǞɈǞƵȺ�Ʀɯ�ǞǿȯǶƵǿƵȁɈǞȁǐ�Ɗ�ɩƊǶǲǞȁǐ�ȯƊɈǘɩƊɯ�
ȺƵȯƊȲƊɈƵƮ�ɩǞɈǘ�Ɗ�ƧȌȁƧȲƵɈƵ�ƦƊȲȲǞƵȲخ��ƮƮر�ȺǘƊȲƵ�ɈǘƵ�ȲȌƊƮر�ȺǞǐȁƊǐƵ�ɈȌ�ƊƧƧȌǿǿȌƮƊɈƵ�
ƧɯƧǶǞȺɈȺخ�

ׁׅ�
wɐǶɈǞٌÇȺƵ�
§ƊɈǘɩƊɯـ�§ƊɨƵƮف�

§ȲǞȁƧƵɈȌȁ��ɨƵ�� RǞǐǘɩƊɯׇ׉�� mǞȯȺƵɈɈ��ɨƵ� �׀׀׀ةׁ
�ǿ�ϖ∅ƒ�ǏȌȲ�ƧɯƧǶǞȺɈȺ�ƊȁƮ�ȯƵƮƵȺɈȲǞƊȁȺ׃

�׆ׁ wɐǶɈǞٌÇȺƵ�
§ƊɈǘɩƊɯـ�§ƊɨƵƮف�

²ȌǿƵȲȺƵɈ��ɨƵ��
§ȌȁƮƵȲȌȺƊ�
ªƮ�

0ɮǞȺɈǞȁǐ�
²ȌǿƵȲȺƵɈ��ɨƵ�

�׀׃׀ةׁ
�ƮƮٌׄ׃��ǿ�ϖ∅ƒ�Ȍȁ�ȁƵɩ�ƧȌȁȁƵƧɈǞȌȁ�ƦƵɈɩƵƵȁ�ƒȌȁƮƵȲȌȺƊ�ƊȁƮ�±ȌǿƵȲȺƵɈ�
�خفƵɨƵǶȌȯǿƵȁɈ�ƧɐȲȲƵȁɈǶɯ�ɐȁƮƵȲɩƊɯ)ـ

ׇׁ�
wɐǶɈǞٌÇȺƵ�
§ƊɈǘɩƊɯـ�JȲƊɨƵǶف�

Rɩɯش�ׇ׉��
(ȲȌɐǐǘɈ�♥ȌƊƮ�

 ɐƧǘƊȁƊȁ�
ªƮش��ΘɐȺɈȌȁ�
ªƮ�

Rɩɯش�ׇ׉��Θɩɯ�
� �ׇ׉

�׀׀׀ةׂ

àƵȺɈȺǞƮƵ�↵ȲƊǞǶ�ɩǞǶǶ�ǏɐȁƧɈǞȌȁ�ƊȺ�Ɗ�ϖ∅ƒ�ǏȲȌǿ�ɈǘƵ� ɐƧǘƊȁƊȁ�♥Ʈش��ΘɐȺɈȌȁ�♥Ʈ�
ǞȁɈƵȲȺƵƧɈǞȌȁ�ƊǶȌȁǐ�ΘǞǐǘɩƊɯׇ׉��ɐȁɈǞǶ�∋ȲȌɐǐǘɈ�♥Ʈ�ɩǘƵȲƵ�ǞɈ�ɩǞǶǶ�ƦƵƧȌǿƵ�Ɗ�
ȁƵǞǐǘƦȌɐȲǘȌȌƮ�ƦǞǲƵɩƊɯ�ƊǶȌȁǐ�∋ȲȌɐǐǘɈ�♥Ʈخ�ΩɈ�ɩǞǶǶ�ɈǘƵȁ�ǏȌǶǶȌɩ�ΘǞǐǘɩƊɯׇ׉��ƊȺ�Ɗ�
ȺƵȯƊȲƊɈƵƮ�ϖ∅ƒ�ǏɐȲɈǘƵȲ�ȁȌȲɈǘش��ƵƊȺɈخ��

�׈ׁ
RǞǐǘɩƊɯ�
!ȲȌȺȺǞȁǐ�
�فȲȌȯȌȺƵƮ§ـ

RǞǐǘɩƊɯׇ׉��
ÀȲƵȯƊȁǞƵȲ�
 ƵȁƧǘ�♥Ʈ�

� �׀ׅ
§ƵƮƵȺɈȲǞƊȁ�ƧȲȌȺȺǞȁǐ�ƊɈ�ɈǘƵ�ȁƵɩ�ȺǞǐȁƊǶǞɹƵƮ�ǞȁɈƵȲȺƵƧɈǞȌȁ�ȌǏ�ΘǞǐǘɩƊɯش�ׇ׉��↵ȲƵȯƊȁǞƵȲ�
 ƵȁƧǘ�♥Ʈة�ƊȁƮ�ƧȌȁȁƵƧɈǞȁǐ�ɈȌ�ɈǘƵ�ǶǞȁƵƊȲ�ȯƊȲǲـ�ȺƵƵ�ƒȲȌǯƵƧɈف׆ׂح��

�׉ׁ
ÀȲƊǏǏǞƧ� ƊǶǿǞȁǐ�
ǿƵƊȺɐȲƵȺ�

 ƵƊƧǘ��ɨƵ�
Rɩɯش�ׇ׉��
§ȲǞȁƧƵɈȌȁ�

 ɐƧǘƊȁƊȁ�♥Ʈ� �׀׀ׂةׄ

XǿȯǶƵǿƵȁɈ�ɈȲƊǏǏǞƧ�ƧƊǶǿǞȁǐ�ǿƵƊȺɐȲƵȺ�ƊǶȌȁǐ� ƵƊƧǘ��ɨƵـ�ȺȯƵƧǞǏǞƧƊǶǶɯ�ƊɈ�ƊǶǶ�
ǞȁɈƵȲȺƵƧɈǞȌȁȺ�ƊȁƮ�ȯƵƮƵȺɈȲǞƊȁ�ƧȲȌȺȺǞȁǐȺةف�ɩǘǞƧǘ�ƧȌɐǶƮ�ǞȁƧǶɐƮƵ�ȺȯƵƵƮ�ǘɐǿȯȺة�
ȺǞǐȁƊǐƵة�ȯƊɨƵǿƵȁɈ�ǿƊȲǲǞȁǐȺة�ȲƊǞȺƵƮ�ƧȲȌȺȺɩƊǶǲȺة�ƵɈƧخ� ȌȁȺǞƮƵȲ�ǞǿȯǶƵǿƵȁɈǞȁǐ�Ɗ�
ȯȌǶǞƧɯ�ƵȁƧȌɐȲƊǐǞȁǐ�ƊƮɐǶɈٌƊǐƵƮ�ƊȁƮ�ƧȌȁǏǞƮƵȁɈ�ƧɯƧǶǞȺɈȺ�ɈȌ�ȲǞƮƵ�Ȍȁ� ƵƊƧǘ��ɨƵ�ƊȁƮ�ȌǏǏ�
ȌǏ� ƵȁɈƵȁȁǞƊǶ�⇓Ɗɯ�ɈȌ�ǿǞɈǞǐƊɈƵ�ƧȌȁǏǶǞƧɈȺ�ƦƵɈɩƵƵȁ�ɩƊǶǲǞȁǐ�ƊȁƮ�ƦǞǲǞȁǐ�ȯƊɈǘɩƊɯ�
ɐȺƵȲȺخ���

�׀ׂ
§ƵƮƵȺɈȲǞƊȁ�
!ȌȁȁƵƧɈǞȌȁۋ��
 ǞǲƵɩƊɯ�

ªȌƦǞȁȺȌȁ�ƒǶ�
RǞǐǘɩƊɯׇ׉��
ǞȁɈƵȲȺƵƧɈǞȌȁ�

!ȲƵƵǲشǶƊǲƵ� �׀ׁׂ
§ƵƮƵȺɈȲǞƊȁ�ȯƊɈǘɩƊɯ�ɩǞɈǘǞȁ�ɈǘƵ�ȲȌƊƮ�ȲǞǐǘɈٌȌǏٌɩƊɯة�ƊǶȌȁǐ�ɩǞɈǘر�ȺǘƊȲƵ�ɈǘƵ�ȲȌƊƮر�
ȺǞǐȁƊǐƵ�ɈȌ�ƊƧƧȌǿǿȌƮƊɈƵ�ƧɯƧǶǞȺɈȺخ�



�
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ƒ
ȲȌ
ǯƵ
ƧɈ
�Ω∋
�

IƊƧǞǶǞɈɯ�↵ɯȯƵ� ²ƵǐǿƵȁɈ� IȲȌǿ� ÀȌ�
�ȯȯȲȌɮ�
mƵȁǐɈǘ�
�فǿـ

(ƵȺƧȲǞȯɈǞȌȁ�

ׁׂ� wɐǶɈǞٌÇȺƵ�
§ƊɈǘɩƊɯـ�§ƊɨƵƮف�

�Ɉǘ�±Ɉ׃ׁ RǞǐǘɩƊɯׇ׉��  ƵƊƧǘ��ɨƵ� �׀׀ׂ
§ƵƮƵȺɈȲǞƊȁ�ƊȁƮ�ƧɯƧǶǞȁǐ�ǞǿȯȲȌɨƵǿƵȁɈȺ�Ȍȁ�ׁ׃Ɉǘ�±Ɉ�ƦƵɈɩƵƵȁ�ΘǞǐǘɩƊɯׇ׉��ƊȁƮ� ƵƊƧǘ�
�ɨƵة�ƧȌȁȁƵƧɈǞȁǐ�ɈȌ�ƊƮǯƊƧƵȁɈ�ǏƊƧǞǶǞɈǞƵȺ�Ȍȁ�ƒȌȁƮƵȲȌȺƊ�ƊȁƮ�ΘƊȲȌǶƮزȺ�⇓ƊǶǲɩƊɯخ��

ׂׂ� wɐǶɈǞٌÇȺƵ�
§ƊɈǘɩƊɯـ�§ƊɨƵƮف�

RǞǐǘɩƊɯׇ׉��
§ȌȁƮƵȲȌȺƊ�
(Ȳ�

0ɮǞȺɈǞȁǐ�
ÇȁƮƵȲȯƊȺȺ�ƊɈ�
!ǶƵǿƵȁɈȺ�
!ȲƵȺ�

�׀ׄ׆
§ƊɨƵƮ�ϖ∅ƒ�ƊǶȌȁǐ�ǘǞǶǶȺǞƮƵ�ȌǏ�ΘǞǐǘɩƊɯׇ׉��ǏȲȌǿ�ƒȌȁƮƵȲȌȺƊ�∋Ȳ�ɈȌ�ƵɮǞȺɈǞȁǐ�ɐȁƮƵȲȯƊȺȺ�
ƊɈ� ǶƵǿƵȁɈȺ� ȲƵȺ׀׈ـ�ǿ�ɩƵȺɈ�ȌǏ� ǘǞƮǶƵɯ�♥Ʈف�

�׃ׂ wɐǶɈǞٌÇȺƵ�
§ƊɈǘɩƊɯـ�JȲƊɨƵǶف�

�  ƵƊƧǘ��ɨƵ�

Rɩɯش�ׇ׉��
ÀȲƵȯƊȁǞƵȲ�
 ƵȁƧǘ�♥Ʈ�
XȁɈƵȲȺƵƧɈǞȌȁ�

�׀׀׃
��ȁƵɩ�ǶǞȁƵƊȲ�ȯƊȲǲ�ɩǞɈǘ�Ɗ�ǿɐǶɈǞٌɐȺƵ�ȯƊɈǘɩƊɯ�ɈȌ�ƧȌȁȁƵƧɈ� ƵƊƧǘ��ɨƵȁɐƵ�ɈȌ�ȁƵɩ�
ȺǞǐȁƊǶǞɹƵƮ�ǞȁɈƵȲȺƵƧɈǞȌȁ�ƊɈ�↵ȲƵȯƊȁǞƵȲ�ƊȁƮ�ɈǘƵ�ΘǞǐǘɩƊɯ�



�
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DĞĚŝƵŵͲWƌŝŽƌŝƚǇ �ςƌŽũĞĐƚƐ �
��ɈȌɈƊǶ�ȌǏ�ׁׄ�ȯȲȌǯƵƧɈȺ�ƊȲƵ�ȲƵƧȌǿǿƵȁƮƵƮ�ƊȺ�ǿƵƮǞɐǿ�ȯȲǞȌȲǞɈɯ�ǏȌȲ�ǞǿȯǶƵǿƵȁɈƊɈǞȌȁ�ɩǞɈǘǞȁ�ɈǘƵ�∋ǞȺɈȲǞƧɈة�
ȺǞȁƧƵ�ɈǘƵɯ�ɈƵȁƮ�ɈȌ�ƊǶǞǐȁ�ɩǞɈǘ�ɈǘƵ��↵ξƒ�ȌƦǯƵƧɈǞɨƵȺ�ƊȁƮ�ƊȲƵ�ƵɮȯƵƧɈƵƮ�ɈȌ�ƦƵ�ȲƵǶƊɈǞɨƵǶɯ�ǏƵƊȺǞƦǶƵخ�↵ǘƵȺƵ�
ȯȲȌǯƵƧɈȺ�ƊȲƵ�ǶǞȺɈƵƮ�Ȍȁ�ɈǘƵ�ǏȌǶǶȌɩǞȁǐ�ȯƊǐƵ�Ǟȁ�ÀƊƦǶƵ�ׄةׂخ�ƊȁƮ�ȺǘȌɐǶƮ�ƦƵ�ƊƮɨƊȁƧƵƮ�ȌȁƧƵ�ɈǘƵ�ǘǞǐǘٌȯȲǞȌȲǞɈɯ�
ȯȲȌǯƵƧɈȺ�ƊȲƵ�ƧȌǿȯǶƵɈƵƮة�ƊȁƮشȌȲ�ɩǘƵȁ�ȌȯȯȌȲɈɐȁǞɈǞƵȺ�ƊȲǞȺƵخ�

>ŽǁͲWƌŝŽƌŝƚǇ�ςƌŽũĞĐƚƐ �
ÀǘƵ�ȲƵǿƊǞȁǞȁǐ�ȯȲȌǯƵƧɈȺة�ɈǘƊɈ�ɩƵȲƵ�ȁȌɈ�ǞƮƵȁɈǞǏǞƵƮ�ƊȺ�ǘǞǐǘٌ�ȌȲ�ǿƵƮǞɐǿٌȯȲǞȌȲǞɈɯ�ǏȌȲ�ɈǘƵ�∋ǞȺɈȲǞƧɈ�ƊȲƵ�
ƧȌȁȺǞƮƵȲƵƮ�ǶȌɩƵȲ�ȯȲǞȌȲǞɈɯ�ǏȌȲ�ǞǿȯǶƵǿƵȁɈƊɈǞȌȁخ�ΘȌɩƵɨƵȲة�ǿƊȁɯ�ȌǏ�ɈǘƵȺƵ�ȯȲȌǯƵƧɈȺ�ȺɈǞǶǶ�ƧǶȌȺƵǶɯ�ƊǶǞǐȁ�ɩǞɈǘ�
ɈǘƵ��↵ξƒ��ƦǯƵƧɈǞɨƵȺ�ȺȌ�ȺǘȌɐǶƮ�ȺɈǞǶǶ�ƦƵ�ǞǿȯǶƵǿƵȁɈƵƮ�ǞǏشɩǘƵȁ�ȌȯȯȌȲɈɐȁǞɈǞƵȺ�ƊȲǞȺƵخ�↵ǘƵ�ǏɐǶǶ�ǶǞȺɈ�ȌǏ�ȯȲȌǯƵƧɈȺة�
ǞȁƧǶɐƮǞȁǐ�ɈǘƵ�ǶȌɩٌȯȲǞȌȲǞɈɯ�ȯȲȌǯƵƧɈȺة�ǞȺ�ǞȁƧǶɐƮƵƮ�Ǟȁ��ȯȯƵȁƮǞɮ� خ��

tĞƐƚƐŝĚĞ�χƌĂŝů �ςƌŽũĞĐƚƐ �
ÀǘƵ�⇓ƵȺɈȺǞƮƵ�↵ȲƊǞǶ�ǞȺ�Ɗ�ǲƵɯ�ȲƵǐǞȌȁƊǶ�ƧȌȁȁƵƧɈǞȌȁ�ɈǘƊɈ�ȯƊȺȺƵȺ�ƮǞȲƵƧɈǶɯ�ɈǘȲȌɐǐǘ�ɈǘƵ�∋ǞȺɈȲǞƧɈ�ȌǏ�ƒƵƊƧǘǶƊȁƮخ�
ÀǘƵ�àƵȺɈȺǞƮƵ�↵ȲƊǞǶ��ƧɈǞɨƵ�↵ȲƊȁȺȯȌȲɈƊɈǞȌȁ�ƒǶƊȁȁǞȁǐ�↵ǘȲȌɐǐǘ�ƒƵƊƧǘǶƊȁƮـ�àƵȺɈȺǞƮƵ�↵ȲƊǞǶ�ƒǶƊȁف�ȲƵȯȌȲɈ�ɩƊȺ�
ƧȌǿȯǶƵɈƵƮ�Ǟȁ�±ƵȯɈƵǿƦƵȲ�ׂׂׂ׀�ƊȁƮ�ƮƵǏǞȁƵȺ�ɈǘƵ�ȯȲȌǯƵƧɈȺ�ȲƵƧȌǿǿƵȁƮƵƮ�ɈȌ�ƊƧƧȌǿǿȌƮƊɈƵ�ɈǘƵ�↵ȲƊǞǶ�ȌǏ�ɈǘƵ�
�ǲƊȁƊǐƊȁȺ�ɈǘȲȌɐǐǘ�ƒƵƊƧǘǶƊȁƮخ�↵ǘƵ�ǶȌƧƊǶ�ȯȲȌǯƵƧɈȺ�ǞƮƵȁɈǞǏǞƵƮ�Ǟȁ�ɈǘƵ�⇓ƵȺɈȺǞƮƵ�↵ȲƊǞǶ�ƒǶƊȁ�ƊȲƵ�ǞȁƧǶɐƮƵƮ�Ǟȁ�
ɈǘǞȺ��↵ξƒ�ȯȲȌǯƵƧɈ�ǶǞȺɈة�ƦɐɈ�ƮȌ�ȁȌɈ�ƊǶǶ�ǏƊǶǶ�ɐȁƮƵȲ�ȌȁƵ�ȯȲǞȌȲǞɈɯ�ƧƊɈƵǐȌȲɯخ�↵ǘƵȲƵǏȌȲƵة�ɈǘƵȺƵ�ȯȲȌǯƵƧɈȺ�ƊȲƵ�
ȯȲƵȺƵȁɈƵƮ�Ǟȁ�↵ƊƦǶƵ�ׄ׃خ�Ȍȁ�ɈǘƵ�ǏȌǶǶȌɩǞȁǐ�ȯƊǐƵȺ�ǞȁƧǶɐƮǞȁǐ�ɈǘƵ�ƧȌȲȲƵȺȯȌȁƮǞȁǐ�ȯȲǞȌȲǞɈɯ�ɩǘǞƧǘ�ǞȺ�ƦƊȺƵƮ�Ȍȁ�
ɈǘƵ�ȯȲȌǯƵƧɈ�ƵɨƊǶɐƊɈǞȌȁ�ȲƵȺɐǶɈȺخ��

yȌɈƵب�±ȌǿƵ�ȌǏ�ɈǘƵȺƵ�ȯȲȌǯƵƧɈȺ�ɩƵȲƵ�ƊǶȺȌ�ǞƮƵȁɈǞǏǞƵƮ�Ǟȁ�
ɈǘƵ�ƒƵƮƵȺɈȲǞƊȁ� ȌȁȁƵƧɈǞɨǞɈɯ�ƒǶƊȁ�ƊȁƮشȌȲ�
ǘǞǐǘǶǞǐǘɈƵƮ�Ʀɯ�ɈǘƵ�ƧȌǿǿɐȁǞɈɯ�ɈǘȲȌɐǐǘ�ȯɐƦǶǞƧ�
ƵȁǐƊǐƵǿƵȁɈخ��

�

�

�

�



�

∋Ω±↵♥Ω ↵��Η�ƒ/� Θλ�ξ∋�� ↵Ω⇒/�↵♥�ξ±ƒ�♥↵�↵Ω�ξ�ξ/↵⇓�♥ι�ƒλ�ξ� ׇׁ�

ÀƊƦǶƵ�ׄبׂخ�ƒƵƊƧǘǶƊȁƮ��↵ξƒى��ϖƵƮǞɐǿٌ§ȲǞȌȲǞɈɯ�ƒȲȌǯƵƧɈȺ�
ƒ
ȲȌ
ǯƵ
ƧɈ
�Ω∋
�

IƊƧǞǶǞɈɯ�↵ɯȯƵ� ²ƵǐǿƵȁɈ� IȲȌǿ� ÀȌ�
�ȯȯȲȌɮ�
mƵȁǐɈǘ�
�فǿـ

(ƵȺƧȲǞȯɈǞȌȁ�

ׂׅ�
wɐǶɈǞٌÇȺƵ�ƒƊɈǘɩƊɯ�
�فJȲƊɨƵǶـ

RǞǐǘɩƊɯׇ׉��  ǶǞȁƮ��ȁǐǶƵȲ� (Ȍǐǐɯ� ƵƊƧǘ� �׀׀ׅ
JȲƊɨƵǶ�ϖ∅ƒ�ǏȲȌǿ�ɈǘƵ�ƧȲȌȺȺɩƊǶǲ�Ǟȁ�ǏȲȌȁɈ�ȌǏ�ɈǘƵ� ǶǞȁƮ��ȁǐǶƵȲ�ɈȌ�∋Ȍǐǐɯ� ƵƊƧǘخ��
ÀǘǞȺ�ȯƵƮƵȺɈȲǞƊȁ�ȯƊɈǘɩƊɯ�ɩǞǶǶ�ƦƵ�Ɗ�ȁƵɩ�ȯƵƮƵȺɈȲǞƊȁ�ȯƊɈǘɩƊɯ�ɈǘȲȌɐǐǘ�ɈǘƵ�
ȯƊȲǲǞȁǐ�ǶȌɈ�ǏȌȲ�ɈǘƵ�ƦȌƊɈ�ǶƊɐȁƧǘ�ɈȌ�∋Ȍǐǐɯ� ƵƊƧǘخ�

�׆ׂ
wɐǶɈǞٌÇȺƵ�ƒƊɈǘɩƊɯ�
�فƊɨƵƮ§ـ

§ȲǞȁƧƵɈȌȁ��ɨƵ� mǞȯȺƵɈɈ��ɨƵ�
(ǞȺɈȲǞƧɈ�
 ȌɐȁƮƊȲɯ�

�׀׀ׂةׄ
²ȌǿƵ�ƦƊȲȲǞƵȲȺ�ƵɮǞȺɈ�Ȍȁ�ɈǘǞȺ�ȺƵǐǿƵȁɈس�ȁƵƵƮ�ɈȌ�ƵɮɈƵȁƮ�ƊȁƮ�ɩǞƮƵȁ�ɈǘƵ�
ȯƊɈǘɩƊɯ�ɩǘƵȲƵ�ȯȌȺȺǞƦǶƵ�ȌȲ�ǞǿȯǶƵǿƵȁɈ�ɩǘƵȲƵ�ǿǞȺȺǞȁǐخ�

ׇׂ�
wɐǶɈǞٌÇȺƵ�ƒƊɈǘɩƊɯ�
�فƊɨƵƮ§ـ

RǞǐǘɩƊɯׇ׉��
²ȌǿƵȲȺƵɈ�
ªƵƊƧǘ�
(ƵɨƵǶȌȯǿƵȁɈ��

 ƵƊƧǘ��ɨƵ� �׀׀ׄ ²ƵȯƊȲƊɈƵƮ�ǿɐǶɈǞٌɐȺƵ�ȯƊɈǘ�Ȍȁ�ɈǘƵ�ǘǞǶǶ�ȺǞƮƵ�ȌǏ�ΘǞǐǘɩƊɯׇ׉��

�׈ׂ
RǞǐǘɩƊɯ� ȲȌȺȺǞȁǐ�
�ف0ɮǞȺɈǞȁǐ�ٌ�ΩǿȯȲȌɨƵـ

 ƵƊƧǘ��ɨƵش��
§ȲǞȁƧƵɈȌȁ��ɨƵ�

ȁشƊ� ȁشƊ� � XǿȯȲȌɨƵǿƵȁɈȺ�ɈȌ�ɈǘƵ�ƊȯȯȲȌƊƧǘƵȺ�ȌǏ�ɈǘƵ�ƵɮǞȺɈǞȁǐ�ȯƵƮƵȺɈȲǞƊȁ�ɐȁƮƵȲȯƊȺȺ�Ȍȁ�
ƦȌɈǘ�ȺǞƮƵȺة�ȺɐƧǘ�ƊȺ�ɩǞƮƵȁǞȁǐ�ƊȁƮ�ƊƮƮȲƵȺȺǞȁǐ�ȺɈƵƵȯ�ȺǶȌȯƵȺ�

�׉ׂ
wɐǶɈǞٌÇȺƵ�ƒƊɈǘɩƊɯ�
�فJȲƊɨƵǶـ

�
mȌȲȁƵǶǶ� ȲƵȺش�
!ǶƊȲƵȁƧƵ�♥Ʈ�
ǞȁɈƵȲȺƵƧɈǞȌȁ�

0ɮǞȺɈǞȁǐ�↵ȲƊǞǶ��� �׀׀׃
�ǏǏٌȺɈȲƵƵɈ�ɈȲƊǞǶ�ɈǘƊɈ�ƵɮɈƵȁƮȺ�ǏȲȌǿ�ɈǘƵ�ǞȁɈƵȲȺƵƧɈǞȌȁ�ƊȯȯȲȌɮǞǿƊɈƵǶɯ׀׀׃�ǿ�
ȁȌȲɈǘƵƊȺɈ�ɈȌ�ǯȌǞȁ�ɈǘƵ�ƵɮǞȺɈǞȁǐ�ɈȲƊǞǶخ�

�׀׃
§ƵƮƵȺɈȲǞƊȁ�
²ǞƮƵɩƊǶǲش��
²ǘȌɐǶƮƵȲ�

yƵɩ�
(ƵɨƵǶȌȯǿƵȁɈ�

 ɐǶɯƵƊ��ɨƵ�
²ǘƵȲƦȌɐȲȁƵ�
ªƮ�

�׀׆׃ §ƵƮƵȺɈȲǞƊȁ�ȯƊɈǘɩƊɯ�ɈǘȲȌɐǐǘ�ǏɐɈɐȲƵ�ƮƵɨƵǶȌȯǿƵȁɈ�

�ׁ׃ yƵǞǐǘƦȌɐȲǘȌȌƮ�
 ǞǲƵɩƊɯ�

ÀɐȲȁƵȲ��ɨƵ� ²ƵɯǿȌɐȲ��ɨƵ� §ȲǞȁƧƵɈȌȁ��ɨƵ� �׀ׅ׈
!ɯƧǶƵ�ǏƊƧǞǶǞɈǞƵȺ�Ȍȁ�↵ɐȲȁƵȲ��ɨƵ�ɈȌ�ƧȌȁȁƵƧɈ�ɈȌ�ȁƵɩ�↵ɐȲȁƵȲ�ƒƊȲǲـ�ȯȌɈƵȁɈǞƊǶǶɯ�
ȺǘƊȲƵƮٌɐȺƵ�ǶƊȁƵȺف�

�ׂ׃ wɐǶɈǞٌÇȺƵ�ƒƊɈǘɩƊɯ�
��فJȲƊɨƵǶـ

� ²ȌǿƵȲȺƵɈ��ɨƵ� !ȌǶɐǿƦǞƊ��ɨƵ� �׀׀ׂ §ƵƮƵȺɈȲǞƊȁ�ƧȌȁȁƵƧɈǞȌȁ�ɈǘȲȌɐǐǘ�ȁƵɩ�ƮƵɨƵǶȌȯǿƵȁɈ�

�׃׃ wɐǶɈǞٌÇȺƵ�ƒƊɈǘɩƊɯ�
�فƊɨƵƮ§ـ

� RǞǐǘɩƊɯׇ׉��
yƵɩ�wȌȁƊƧȌ�
(ƵɨƵǶȌȯǿƵȁɈ�
²ǞɈƵ�

�׀ׁׅ
wɐǶɈǞٌÇȺƵ�ȯƊɈǘɩƊɯ�ƧȌȁȁƵƧɈǞȁǐ�ɈǘƵ�ξƵɩ�ϖȌȁƊƧȌ�ȺǞɈƵخ�ΘǞǐǘɩƊɯ�ƧȲȌȺȺǞȁǐ�ǞȺ�Ɗ�
ƧǘƊǶǶƵȁǐƵ�ƊȁƮ�ȁƵƵƮȺ�ɈȌ�ƦƵ�ƵɮȯǶȌȲƵƮ�ǏɐȲɈǘƵȲخ��

�ׄ׃
yƵǞǐǘƦȌɐȲǘȌȌƮ�
 ǞǲƵɩƊɯ�

ªƵȁǏȲƵɩ�♥Ʈ� RǞǐǘɩƊɯׇ׉�� ²ǘƵȲƦɐȲȁ�♥Ʈ� �׀ׇׅةׁ
XǿȯȲȌɨƵǿƵȁɈȺ�ɈȌ�ƵɮǞȺɈǞȁǐ�ȲȌƊƮ�ǞȁƧǶɐƮǞȁǐ�ƧȌǿȯȲƵǘƵȁȺǞɨƵ�ȺǞǐȁƊǐƵة�
ȯƊɨƵǿƵȁɈ�ǿƊȲǲǞȁǐȺة�ƊȁƮ�ƊƮƮǞɈǞȌȁƊǶ�ɈȲƊǏǏǞƧ�ƧƊǶǿǞȁǐ�ɈȌ�ƦƵƧȌǿƵ�Ɗ�ȺǘƊȲƵƮ�
ȺȯƊƧƵ�ɩǞɈǘ�ȯƵƮƵȺɈȲǞƊȁȺ�Ȍȁ�ȺǘȌɐǶƮƵȲ�ƊȁƮ�ƦǞǲƵȺ�ȺǘƊȲǞȁǐ�ɨƵǘǞƧǶƵ�ǶƊȁƵȺ�

�ׅ׃
yƵǞǐǘƦȌɐȲǘȌȌƮ�
 ǞǲƵɩƊɯ�

RƊȲƮɯ�±Ɉش�
ÀǘȌȲȁƵ�♥Ʈ�

ªƵȁǏȲƵɩ�♥Ʈ�
IɐȲ� ȲǞǐƊƮƵ�
ÀȲƊǞǶǘƵƊƮ�

�׀׀ׄةׁ
yƵǞǐǘƦȌɐȲǘȌȌƮ�ƦǞǲƵɩƊɯ�ƊȁƮ�ɩƊǶǲƊƦǶƵ�ȺǘȌɐǶƮƵȲȺخ� ȌȁȺǞƮƵȲ�ȯƊɨǞȁǐ�
ȺǘȌɐǶƮƵȲȺ�Ǟȁ�ƧȌȁǯɐȁƧɈǞȌȁ�ɩǞɈǘ�ȲȌƊƮɩƊɯ�ǞǿȯȲȌɨƵǿƵȁɈȺخ�

�׆׃
§ƵƮƵȺɈȲǞƊȁ�
!ȌȁȁƵƧɈǞȌȁۋ��
 ǞǲƵɩƊɯ�

RƵǞǐǘɩƊɯ�λȁ� mǞȯȺƵɈɈ��ɨƵ� ªƵȁǏȲƵɩ�♥Ʈ� �ׂׅ׃
§ƵƮƵȺɈȲǞƊȁ�ȯƊɈǘɩƊɯ�ɩǞɈǘǞȁ�ɈǘƵ�ȲȌƊƮ�ȲǞǐǘɈٌȌǏٌɩƊɯة�ƊǶȌȁǐ�ɩǞɈǘر�ȺǘƊȲƵ�ɈǘƵ�
ȲȌƊƮر�ȺǞǐȁƊǐƵ�ɈȌ�ƊƧƧȌǿǿȌƮƊɈƵ�ƧɯƧǶǞȺɈȺخ�



�

∋Ω±↵♥Ω ↵��Η�ƒ/� Θλ�ξ∋�� ↵Ω⇒/�↵♥�ξ±ƒ�♥↵�↵Ω�ξ�ξ/↵⇓�♥ι�ƒλ�ξ� �׈ׁ

�ׇ׃

§ƵƮƵȺɈȲǞƊȁ�
²ǞƮƵɩƊǶǲش��
²ǘȌɐǶƮƵȲ�

!ǶƵǿƵȁɈȺ�
!ȲƵȺƧƵȁɈ�

0ɮǞȺɈǞȁǐ�
ƧȌȁȁƵƧɈǞȌȁ�
Ȍȁ� ǶƵǿƵȁɈȺ�
!ȲƵȺ�

0ɮǞȺɈǞȁǐ�
ƧȌȁȁƵƧɈǞȌȁ�ƊɈ�
RǞǐǘɩƊɯׇ׉��

�׀׀ׁ §ƵƮƵȺɈȲǞƊȁ�ȯƊɈǘɩƊɯ�ɩǞɈǘǞȁ�ɈǘƵ�ȲȌƊƮ�ȲǞǐǘɈٌȌǏٌɩƊɯخ���

�׈׃

§ƵƮƵȺɈȲǞƊȁ�
²ǞƮƵɩƊǶǲش��
²ǘȌɐǶƮƵȲ�

mǞȯȺƵɈɈ��ɨƵ� 0ɮǞȺɈǞȁǐ�
ƧȌȁȁƵƧɈǞȌȁ�
ȁƵƊȲ� ɐǶɯƵƊ�
�ɨƵ�

§ȲǞȁƧƵɈȌȁ��ɨƵ� �׀׃׉ ²ǞƮƵɩƊǶǲ�ɩǞɈǘǞȁ�ɈǘƵ�ȲȌƊƮ�ȲǞǐǘɈٌȌǏٌɩƊɯخ��



�

∋Ω±↵♥Ω ↵��Η�ƒ/� Θλ�ξ∋�� ↵Ω⇒/�↵♥�ξ±ƒ�♥↵�↵Ω�ξ�ξ/↵⇓�♥ι�ƒλ�ξ� �׉ׁ

ÀƊƦǶƵ�ׄب׃خ�⇓ƵȺɈȺǞƮƵ�↵ȲƊǞǶ�ƒȲȌǯƵƧɈȺ�
ƒ
ȲȌ
ǯƵ
ƧɈ
�Ω∋
�

IƊƧǞǶǞɈɯ�↵ɯȯƵ� ²ƵǐǿƵȁɈ� IȲȌǿ� ÀȌ�
�ȯȯȲȌɮخ�
mƵȁǐɈǘ�
�فǿـ

(ƵȺƧȲǞȯɈǞȌȁ�
§ƵƊƧǘǶƊȁƮ�
�↵ξƒ�
§ȲǞȌȲǞɈɯ�

ׁ�
RǞǐǘɩƊɯ�
!ȲȌȺȺǞȁǐ�
�فȲȌȯȌȺƵƮ§ـ

RǞǐǘɩƊɯׇ׉��
 ɐƧǘƊȁƊȁ�
ªƮ�

RɐȺɈȌȁ�♥Ʈ� �׀ׄ

��ȯƵƮƵȺɈȲǞƊȁ�ƧȲȌȺȺǞȁǐ�ȌǏ�ΘǞǐǘɩƊɯׇ׉�ȺǘȌɐǶƮ�ƦƵ�ǞǿȯǶƵǿƵȁɈƵƮ�ƊɈ�ɈǘǞȺ�
ǶȌƧƊɈǞȌȁ�ɈȌ�ɈǞƵ�ǞȁɈȌ�ɈǘƵ�ɩƊǶǲɩƊɯ�Ȍȁ�ǶƊǲƵ�ȺǞƮƵ�ȌǏ� ɐƧǘƊȁƊȁـ�ƵɨƵȁɈɐƊǶǶɯ�
ɈɯǞȁǐ�ǞȁɈȌ�ƵɮǞȺɈǞȁǐ�ȺǞƮƵɩƊǶǲ�ƊɈ�ׂׅׅ׃� ɐƧǘƊȁƊȁ�♥Ʈش ɐȲƮƵǲǞȁ�ƒƊȲǲ�ƊƧƧƵȺȺخف�
IɐȲɈǘƵȲ�ǞȁɨƵȺɈǞǐƊɈǞȌȁ�ǞȺ�ȲƵȱɐǞȲƵƮ�ɈȌ�ƧȌȁǏǞȲǿ�ǏƵƊȺǞƦǞǶǞɈɯ�ȌǏ�ɐȁƮƵȲȯƊȺȺ�
ɐȁƮƵȲ�ΘǞǐǘɩƊɯخׇ׉�����ƧȲȌȺȺɩƊǶǲ�ƊƧȲȌȺȺ�♥ȌƦǞȁȺȌȁ�ǞȺ�ƊǶȺȌ�ȲƵƧȌǿǿƵȁƮƵƮ�
ɩǘǞƧǘ�ǞȺ�ȯƊȲɈ�ȌǏ�ɈǘƵ�⇓ƵȺɈȺǞƮƵ�↵ȲƊǞǶخ�

RǞǐǘ�

ׂ�
RǞǐǘɩƊɯ�
!ȲȌȺȺǞȁǐ�
�فȲȌȯȌȺƵƮ§ـ

RǞǐǘɩƊɯׇ׉��

 ƵƊƧǘ��ɨƵ�
�ش
§ȲǞȁƧƵɈȌȁ�
�ɨƵ�

ȁشƊ� �

!ȲȌȺȺǞȁǐ�ǞǿȯȲȌɨƵǿƵȁɈȺ�Ȍȁ�ƊǶǶ�ǶƵǐȺ�ƊɈ�ΘǞǐǘɩƊɯشׇ׉�� ƵƊƧǘ��ɨƵش�ƒȲǞȁƧƵɈȌȁ�
�ɨƵ�ǞȁɈƵȲȺƵƧɈǞȌȁة�ǞȁƧǶɐƮǞȁǐ�ǿƊȲǲƵƮ�ƧȲȌȺȺɩƊǶǲȺ�ƊȁƮ�ȯƵƮƵȺɈȲǞƊȁ�ȺǞǐȁƊǶȺ�ƊɈ�
ɈǘƵ�ƵɮǞȺɈǞȁǐ�ɈȲƊǏǏǞƧ�ȺǞǐȁƊǶخ�↵ǘƵȺƵ�ƧȲȌȺȺɩƊǶǲȺ�ɩȌɐǶƮ�ƧȌȁȁƵƧɈ�ɈȌ�ɈǘƵ�
ƵɮǞȺɈǞȁǐ�ƊȁƮ�ȯȲȌȯȌȺƵƮ��↵�ƧȌȁȁƵƧɈǞȌȁȺ�Ȍȁ� ƵƊƧǘ��ɨƵ�ƊȁƮ�ƒȲǞȁƧƵɈȌȁ��ɨƵخ���

RǞǐǘ�

ׄ� wɐǶɈǞٌÇȺƵ�
§ƊɈǘɩƊɯـ�§ƊɨƵƮف�

 ɐƧǘƊȁƊȁ�
ªƮ�

 ƵƊƧǘ��ɨƵ�
ªȌƦǞȁȺȌȁ�
§ǶƊƧƵ��

�׀ׇׅ

ϖ∅ƒ�ƊǶȌȁǐ� ɐƧǘƊȁƊȁ�ɈǘƊɈ�ƧȌȁȁƵƧɈȺ�ɈȌ�ȯȲȌȯȌȺƵƮ�ƧȲȌȺȺǞȁǐ�ƊɈ�ΘǞǐǘɩƊɯ�
�ǘƵ�ƵɮǞȺɈǞȁǐ↵�خ�ȺƵȯƊȲƊɈƵƮ�ǏȲȌǿ�ɨƵǘǞƧǶƵ�ǶƊȁƵȺ�ɩǞɈǘ�ƧȌȁƧȲƵɈƵ�ƦƊȲȲǞƵȲةׇ׉
ȺǞƮƵɩƊǶǲ�ɩȌɐǶƮ�ƦƵ�ȲƵȯǶƊƧƵƮشƦƵƧȌǿƵ�ȯƊȲɈ�ȌǏ�ɈǘǞȺ�ϖ∅ƒخ�ΗɐȲɈǘƵȲ�ƮƵȺǞǐȁ�ǞȺ�
ȲƵȱɐǞȲƵƮ�ɈȌ�ƧȌȁǏǞȲǿ�Ɗȁɯ�ǞǿȯƊƧɈȺ�ɈȌ�ƵɮǞȺɈǞȁǐ�ȌȁٌȺɈȲƵƵɈ�ȯƊȲǲǞȁǐ�ƮɐƵ�ɈȌ�
ǶǞǿǞɈƵƮ�ȲǞǐǘɈٌȌǏٌɩƊɯخ�

RǞǐǘ�

ׅ� wɐǶɈǞٌÇȺƵ�
§ƊɈǘɩƊɯـ�§ƊɨƵƮف�

 ƵƊƧǘ��ɨƵ�
 ɐƧǘƊȁƊȁ�
ªƮ�

ÀȌƮƮ�♥Ʈ� �׀׀׃ةׁ
�ƮƮٌׄ׃��ǿ�ϖ∅ƒ�ɩǞɈǘ�ׁׅخǿ�ƦɐǏǏƵȲ�ƊǶȌȁǐ�ǶƊǲƵȺǞƮƵ�Ȍȁ� ƵƊƧǘ��ɨƵ�ƊȁƮ�
ȲƵƮɐƧƵ�ɨƵǘǞƧǶƵ�ɈȲƊɨƵǶ�ǶƊȁƵȺ�ɈȌ�ȌȁƵ�ȺȌɐɈǘƦȌɐȁƮ�ǶƊȁƵخ��

RǞǐǘ�

�׆
wɐǶɈǞٌÇȺƵ�
§ƊɈǘɩƊɯـ�§ƊɨƵƮف�

 ƵƊƧǘ��ɨƵ� ÀȌƮƮ�♥Ʈ� ��Ɉǘ��ɨƵ׃ׁ �׀׃׈
ϖ∅ƒ�ɩǞǶǶ�ɈǞƵ�ǞȁɈȌ�ɈǘƵ�ƵɮǞȺɈǞȁǐ� ƵȁɈƵȁȁǞƊǶ�ƒƊɈǘɩƊɯ�ƊȁƮ�ƦǞǲƵ�ǏƊƧǞǶǞɈǞƵȺ�Ȍȁ�
 ƵƊƧǘ��ɨƵخ��

RǞǐǘ�

ׇ� �↵�ΗƊƧǞǶǞɈǞƵȺ�
ÀȲƵȯƊȁǞƵȲ�
!ȲƵƵǲ�
 ȲǞƮǐƵ��

ȁشƊ� ȁشƊ� �׀ׁ

�↵�ǞǿȯȲȌɨƵǿƵȁɈȺ�ǏȌȲ�↵ȲƵȯƊȁǞƵȲ� ȲƵƵǲ�ƦȲǞƮǐƵ�ƊȲƵ�ȲƵƧȌǿǿƵȁƮƵƮ�ɈȌ�
ƊƧƧȌǿǿȌƮƊɈƵ��↵ة�ǞȁƧǶɐƮǞȁǐ�ƧȲȌȺȺǞȁǐȺ�Ȍȁ� ƵƊƧǘ��ɨƵ�Ȍȁ�ƵǞɈǘƵȲ�ȺǞƮƵ�ȌǏ�
ɈǘƵ�ƦȲǞƮǐƵخ�ΗɐȲɈǘƵȲ�ƵɨƊǶɐƊɈǞȌȁ�ƊȁƮ�ƮƵȺǞǐȁ�ǞȺ�ȲƵȱɐǞȲƵƮ�ɈȌ�ƮƵɈƵȲǿǞȁƵ�Ɗ�
ȯȲƵǏƵȲȲƵƮ�ȺȌǶɐɈǞȌȁخ�±ƵƵ�⇓ƵȺɈȺǞƮƵ�↵ȲƊǞǶ�ƒǶƊȁ�ǏȌȲ�ȯȌɈƵȁɈǞƊǶ�ƧȌȁƧƵȯɈ�ȌȯɈǞȌȁȺخ��

RǞǐǘ�

�׈ wɐǶɈǞٌÇȺƵ�
§ƊɈǘɩƊɯـ�§ƊɨƵƮف�

 ƵƊƧǘ��ɨƵ� �Ɉǘ�±Ɉ׈ �Ɉǘ�±Ɉ׆ �׀ׁׂ

ªƵƧȌȁǏǞǐɐȲƵ�ƵɮǞȺɈǞȁǐ�ȯƊȲǲǞȁǐ�ǞȁɈȌ�ȯƊȲƊǶǶƵǶ�ȯƊȲǲǞȁǐة�ƧȌȁɈǞȁɐƵ�ɈǘƵ�
!ƵȁɈƵȁȁǞƊǶ�ƒƊɈǘɩƊɯ�Ȍȁ�ɈǘƵ�ǶƊǲƵ�ȺǞƮƵ�ȌǏ� ƵƊƧǘ��ɨƵخ�↵ǘǞȺ�ɩǞǶǶ�ȲƵƮɐƧƵ�
ȯƊȲǲǞȁǐ�ȺɐȯȯǶɯ�Ʀɯ�ƊƦȌɐɈ�ǘƊǶǏ�ȌǏ�ƵɮǞȺɈǞȁǐ�Ǟȁ�ɈǘƊɈ�ȺƵƧɈǞȌȁخ�ΗɐȲɈǘƵȲ�∋ƵȺǞǐȁ�ǞȺ�
ȲƵȱɐǞȲƵƮ�ɈȌ�ƧȌȁǏǞȲǿ�ȯȲƵǏƵȲȲƵƮ�ƮƵȺǞǐȁ�ǶƊɯȌɐɈخ��

RǞǐǘ�

�׉ §ƵƮƵȺɈȲǞƊȁ�
!ȲȌȺȺǞȁǐ�

 ƵƊƧǘ��ɨƵ�� ȁشƊ� ȁشƊ� ׁ�
�ƮƮǞɈǞȌȁƊǶ�ƧȲȌȺȺɩƊǶǲ�ƊɈ�ɈǘƵ�ȺȌɐɈǘ�ƵȁƮ�ȌǏ� ƵƊƧǘ��ɨƵـ�ȁƵƊȲ�ɈǘƵ�ϖƊȲǞȁƊ�ƦɐȺ�
ȺɈȌȯȺخف�

RǞǐǘ�

�׀ׁ wɐǶɈǞٌÇȺƵ�
§ƊɈǘɩƊɯـ�JȲƊɨƵǶف�

 ƵƊƧǘ��ɨƵ� ׁȺɈ�±Ɉ�
 ǶǞȁƮ�
�ȁǐǶƵȲ�

�׀׀׆
ϖ∅ƒ�ƵɮɈƵȁȺǞȌȁ�ȯƊȺɈ�ׁȺɈ�±Ɉ�ɈȌ�∋Ȍǐǐɯ� ƵƊƧǘخ�±ǘǞǏɈ�ƵɮǞȺɈǞȁǐ�ȯƊȲǲǞȁǐ�
ɈȌɩƊȲƮȺ� ƵƊƧǘ��ɨƵة�ƧȌȁɈǞȁɐƵ�ϖ∅ƒ�Ȍȁ�ɈǘƵ�ǶƊǲƵ�ȺǞƮƵخ�

RǞǐǘ�



�

∋Ω±↵♥Ω ↵��Η�ƒ/� Θλ�ξ∋�� ↵Ω⇒/�↵♥�ξ±ƒ�♥↵�↵Ω�ξ�ξ/↵⇓�♥ι�ƒλ�ξ� �׀ׂ

ƒ
ȲȌ
ǯƵ
ƧɈ
�Ω∋
�

IƊƧǞǶǞɈɯ�↵ɯȯƵ� ²ƵǐǿƵȁɈ� IȲȌǿ� ÀȌ�
�ȯȯȲȌɮخ�
mƵȁǐɈǘ�
�فǿـ

(ƵȺƧȲǞȯɈǞȌȁ�
§ƵƊƧǘǶƊȁƮ�
�↵ξƒ�
§ȲǞȌȲǞɈɯ�

ׇׁ�
wɐǶɈǞٌÇȺƵ�
§ƊɈǘɩƊɯـ�§ƊɨƵƮف�

Rɩɯش�ׇ׉��
(ȲȌɐǐǘɈ�
ªȌƊƮ�

 ɐƧǘƊȁƊȁ�
ªƮش��
RɐȺɈȌȁ�♥Ʈ�

Rɩɯش�ׇ׉��
Rɩɯׇ׉�� �

�׀׀׀ةׂ

àƵȺɈȺǞƮƵ�↵ȲƊǞǶ�ɩǞǶǶ�ǏɐȁƧɈǞȌȁ�ƊȺ�Ɗ�ϖ∅ƒ�ǏȲȌǿ�ɈǘƵ� ɐƧǘƊȁƊȁ�♥Ʈش��ΘɐȺɈȌȁ�♥Ʈ�
ǞȁɈƵȲȺƵƧɈǞȌȁ�ƊǶȌȁǐ�ΘǞǐǘɩƊɯׇ׉��ɐȁɈǞǶ�∋ȲȌɐǐǘɈ�♥Ʈ�ɩǘƵȲƵ�ǞɈ�ɩǞǶǶ�ƦƵƧȌǿƵ�Ɗ�
ȁƵǞǐǘƦȌɐȲǘȌȌƮ�ƦǞǲƵɩƊɯ�ƊǶȌȁǐ�∋ȲȌɐǐǘɈ�♥Ʈخ�ΩɈ�ɩǞǶǶ�ɈǘƵȁ�ǏȌǶǶȌɩ�ΘǞǐǘɩƊɯ�
��خ�ƵƊȺɈش��ƊȺ�Ɗ�ȺƵȯƊȲƊɈƵƮ�ϖ∅ƒ�ǏɐȲɈǘƵȲ�ȁȌȲɈǘׇ׉

RǞǐǘ�

�׉ׁ
ÀȲƊǏǏǞƧ� ƊǶǿǞȁǐ�
ǿƵƊȺɐȲƵȺ�

 ƵƊƧǘ��ɨƵ��
Rɩɯش�ׇ׉��
§ȲǞȁƧƵɈȌȁ�

 ɐƧǘƊȁƊȁ�
ªƮ�

�׀׀ׂةׄ

XǿȯǶƵǿƵȁɈ�ɈȲƊǏǏǞƧ�ƧƊǶǿǞȁǐ�ǿƵƊȺɐȲƵȺ�ƊǶȌȁǐ� ƵƊƧǘ��ɨƵـ�ȺȯƵƧǞǏǞƧƊǶǶɯ�ƊɈ�ƊǶǶ�
ǞȁɈƵȲȺƵƧɈǞȌȁȺ�ƊȁƮ�ȯƵƮƵȺɈȲǞƊȁ�ƧȲȌȺȺǞȁǐȺةف�ɩǘǞƧǘ�ƧȌɐǶƮ�ǞȁƧǶɐƮƵ�ȺȯƵƵƮ�
ǘɐǿȯȺة�ȺǞǐȁƊǐƵة�ȯƊɨƵǿƵȁɈ�ǿƊȲǲǞȁǐȺة�ȲƊǞȺƵƮ�ƧȲȌȺȺɩƊǶǲȺة�ƵɈƧخ� ȌȁȺǞƮƵȲ�
ǞǿȯǶƵǿƵȁɈǞȁǐ�Ɗ�ȯȌǶǞƧɯ�ƵȁƧȌɐȲƊǐǞȁǐ�ƊƮɐǶɈٌƊǐƵƮ�ƊȁƮ�ƧȌȁǏǞƮƵȁɈ�ƧɯƧǶǞȺɈȺ�ɈȌ�
ȲǞƮƵ�Ȍȁ� ƵƊƧǘ��ɨƵ�ƊȁƮ�ȌǏǏ�ȌǏ� ƵȁɈƵȁȁǞƊǶ�⇓Ɗɯ�ɈȌ�ǿǞɈǞǐƊɈƵ�ƧȌȁǏǶǞƧɈȺ�
ƦƵɈɩƵƵȁ�ɩƊǶǲǞȁǐ�ƊȁƮ�ƦǞǲǞȁǐ�ȯƊɈǘɩƊɯ�ɐȺƵȲȺخ���

RǞǐǘ�

�׈ׂ

RǞǐǘɩƊɯ�
!ȲȌȺȺǞȁǐ�
�0ɮǞȺɈǞȁǐ�ٌـ
XǿȯȲȌɨƵف�

 ƵƊƧǘ��ɨƵش��
§ȲǞȁƧƵɈȌȁ�
�ɨƵ�

ȁشƊ� ȁشƊ� �
XǿȯȲȌɨƵǿƵȁɈȺ�ɈȌ�ɈǘƵ�ƊȯȯȲȌƊƧǘƵȺ�ȌǏ�ɈǘƵ�ƵɮǞȺɈǞȁǐ�ȯƵƮƵȺɈȲǞƊȁ�ɐȁƮƵȲȯƊȺȺ�
Ȍȁ�ƦȌɈǘ�ȺǞƮƵȺة�ȺɐƧǘ�ƊȺ�ɩǞƮƵȁǞȁǐ�ƊȁƮ�ƊƮƮȲƵȺȺǞȁǐ�ȺɈƵƵȯ�ȺǶȌȯƵȺ�

wƵƮǞɐǿ�

�ׄ׃ yƵǞǐǘƦȌɐȲǘȌȌƮ�
 ǞǲƵɩƊɯ�

ªƵȁǏȲƵɩ�♥Ʈ�
RǞǐǘɩƊɯ�
�ׇ׉

²ǘƵȲƦɐȲȁ�
ªƮ�

�׀ׇׅةׁ
XǿȯȲȌɨƵǿƵȁɈȺ�ɈȌ�ƵɮǞȺɈǞȁǐ�ȲȌƊƮ�ǞȁƧǶɐƮǞȁǐ�ƧȌǿȯȲƵǘƵȁȺǞɨƵ�ȺǞǐȁƊǐƵة�
ȯƊɨƵǿƵȁɈ�ǿƊȲǲǞȁǐȺة�ƊȁƮ�ƊƮƮǞɈǞȌȁƊǶ�ɈȲƊǏǏǞƧ�ƧƊǶǿǞȁǐ�ɈȌ�ƦƵƧȌǿƵ�Ɗ�ȺǘƊȲƵƮ�
ȺȯƊƧƵ�ɩǞɈǘ�ȯƵƮƵȺɈȲǞƊȁȺ�Ȍȁ�ȺǘȌɐǶƮƵȲ�ƊȁƮ�ƦǞǲƵȺ�ȺǘƊȲǞȁǐ�ɨƵǘǞƧǶƵ�ǶƊȁƵȺ��

wƵƮǞɐǿ�

�ׅ׃
yƵǞǐǘƦȌɐȲǘȌȌƮ�
 ǞǲƵɩƊɯ�

RƊȲƮɯ�±Ɉش��
ÀǘȌȲȁƵ�♥Ʈ��

ªƵȁǏȲƵɩ�
ªƮ�

IɐȲ�
 ȲǞǐƊƮƵ�
ÀȲƊǞǶǘƵƊƮ�

�׀׀ׄةׁ
yƵǞǐǘƦȌɐȲǘȌȌƮ�ƦǞǲƵɩƊɯ�ƊȁƮ�ɩƊǶǲƊƦǶƵ�ȺǘȌɐǶƮƵȲȺخ� ȌȁȺǞƮƵȲ�ȯƊɨǞȁǐ�
ȺǘȌɐǶƮƵȲȺ�Ǟȁ�ƧȌȁǯɐȁƧɈǞȌȁ�ɩǞɈǘ�ȲȌƊƮɩƊɯ�ǞǿȯȲȌɨƵǿƵȁɈȺخ�

wƵƮǞɐǿ�

�׃ׄ
yƵǞǐǘƦȌɐȲǘȌȌƮ�
 ǞǲƵɩƊɯ�
�ف0ɮǞȺɈǞȁǐـ

ªƵȁǏȲƵɩ�♥Ʈ�
²ǘƵȲƦɐȲȁ�
ªƮ�

RƊȲƮɯ�±Ɉ� �׀׆ׅ

wƊǞȁɈƊǞȁ�ƊȁƮ�ǞǿȯȲȌɨƵ�ɈǘƵ�ƵɮǞȺɈǞȁǐ�ȁƵǞǐǘƦȌɐȲǘȌȌƮ�ƦǞǲƵɩƊɯ�Ȍȁ�♥ƵȁǏȲƵɩ�
ªƮ�ɩǞɈǘ�ȯƊɨƵǿƵȁɈ�ǿƊȲǲǞȁǐȺ�ƊȁƮ�ȺǞǐȁƊǐƵ�ɈȌ�ǞȁƮǞƧƊɈƵ�ȺǘƊȲƵƮ�ǶƊȁƵȺخ��↵�
ǞȁǏȲƊȺɈȲɐƧɈɐȲƵ�ǞǿȯȲȌɨƵǿƵȁɈȺ�ȺǘȌɐǶƮ�ƦƵ�ƧȌȁȺǞƮƵȲƵƮ�ɩǞɈǘ�Ɗȁɯ�ȲȌƊƮɩƊɯ�
ɈȲƊǏǏǞƧ�ɐȯǐȲƊƮƵȺخ�

mȌɩ�

�



�

∋Ω±↵♥Ω ↵��Η�ƒ/� Θλ�ξ∋�� ↵Ω⇒/�↵♥�ξ±ƒ�♥↵�↵Ω�ξ�ξ/↵⇓�♥ι�ƒλ�ξ� ׁׂ�

ϰ͘Ϯ �Χ�∆.χψ�.ΧςΨϑρ�Χ�∆χ]�
�↵�ƊǿƵȁǞɈǞƵȺ�ƊȲƵ�ǏƊƧǞǶǞɈǞƵȺ�ɈǘƊɈ�ȺƵȲɨǞƧƵ�ƊǶǶ�ǏȌȲǿȺ�ȌǏ��↵خ�↵ǘƵɯ�ƧƊȁ�ƊǶȺȌ�ƵȁǘƊȁƧƵ�ɈǘƵ�ƊƵȺɈǘƵɈǞƧ�ƵȁɨǞȲȌȁǿƵȁɈة�
ǞǿȯȲȌɨƵ�ȺƊǏƵɈɯ�ƊȁƮ�ƧȌǿǏȌȲɈة�ƊȁƮ�ǞȁƧȲƵƊȺƵ�ƧȌȁɨƵȁǞƵȁƧƵ�ǏȌȲ��↵�ɐȺƵȲȺخ�±ȯƵƧǞǏǞƧ�ǶȌƧƊɈǞȌȁȺ�ȌȲ�ȯȲȌǯƵƧɈȺ�ɩƵȲƵ�
ǞƮƵȁɈǞǏǞƵƮ�ǏȌȲ�ƒƵƊƧǘǶƊȁƮ�ǏȲȌǿ�ƧȌǿǿɐȁǞɈɯ�ǏƵƵƮƦƊƧǲ�ƊȁƮ�ƦƊȺƵƮ�Ȍȁ�ƮǞȺƧɐȺȺǞȌȁȺ�ɩǞɈǘ� ǞɈɯ�ȺɈƊǏǏة�ɩǘǞƧǘ�ƊȲƵ�
ǶǞȺɈƵƮ�ƦƵǶȌɩ�Ǟȁ�ÀƊƦǶƵ�ׄخׄخ�↵ǘƵȺƵ�ȯȲȌǯƵƧɈȺ�ƧȌɐǶƮ�ƦƵ�ǞǿȯǶƵǿƵȁɈƵƮ�Ǟȁ�ȯǘƊȺƵȺ�ƊȁƮ�ƧȌɐǶƮ�ƦƵ�ǞǿȯǶƵǿƵȁɈƵƮ�Ǟȁ�
Ɗ�ɨƊȲǞƵɈɯ�ȌǏ�ɈȲƵƊɈǿƵȁɈ�ɈɯȯƵȺخ�/ɮƊǿȯǶƵȺ�ȌǏ�ƦǞƧɯƧǶƵ�ȯƊȲǲǞȁǐ�Ǟȁ�ɈǘƵ�ǏȌȲǿ�ȌǏ�ƦǞǲƵ�ȲƊƧǲȺ�Ǟȁ�ȌɈǘƵȲ�ǯɐȲǞȺƮǞƧɈǞȌȁȺ�
ƊȲƵ�ȺǘȌɩȁ�ƦƵǶȌɩ�Ǟȁ�IǞǐɐȲƵ�ٌׄׄخ��

ÀƊƦǶƵ�ׄبׄخ�ƒƵƊƧǘǶƊȁƮ��↵ξƒى���ǿƵȁǞɈɯ�ΩǿȯȲȌɨƵǿƵȁɈ�ƒȲȌǯƵƧɈȺ�

§ȲȌǯƵƧɈ�Ω∋� IƊƧǞǶǞɈɯ�↵ɯȯƵ� mȌƧƊɈǞȌȁش���ȲƵƊ� (ƵȺƧȲǞȯɈǞȌȁ�
�↵ξƒ�
§ȲǞȌȲǞɈɯ�

ׂׄ�
 ǞǲƵ�♥ƊƧǲȺ�ƊȁƮ�
ǏƊƧǞǶǞɈǞƵȺ�

 ƵƊƧǘ��ɨƵ�

XǿȯǶƵǿƵȁɈش��ǞȁƧƵȁɈǞɨǞɹƵ� ǞǲƵ�ȲƊƧǲȺ�ƊȁƮ�ƵȁƮ�ȌǏ�ɈȲǞȯ�
ǏƊƧǞǶǞɈǞƵȺ�ƊɈب�↵ɐȲȁƵȲ�ƒƊȲǲة�ȯƊȲǲ�ȁƵƊȲ׆�Ɉǘ�±Ɉ� ȌǿǿɐȁǞɈɯ�
!ƵȁɈƵȲة�ɨǞȺǞɈȌȲ�ƧƵȁɈȲƵڕ׀ׅ�ة�ƧƵȁɈȲƵׂ�ةȁƮ�±Ɉة�ƧȌǿǿɐȁǞɈɯ�
ǏƊƧǞǶǞɈǞƵȺة�ȯƊȲǲ�ȁƵƊȲ�↵ȌƮƮ�♥Ʈة�ƊȁƮ�ׁȺɈ�±Ɉ�ƊȁƮ� ƵƊƧǘ��ɨƵخ�

RǞǐǘ�

�׉׃ ²ɈƊǞȲȺ�  ƵƊƧǘ��ɨƵ�

�ƧƧƵȺȺ�ɈȌ�ɈǘƵ�ǶƊǲƵ�ǏȲȌȁɈش��ƦƵƊƧǘ�ɈǘȲȌɐǐǘ�ɈǘƵ�ȲǞȯȲƊȯ�ƊɈ�
ɨƊȲǞȌɐȺ�ǶȌƧƊɈǞȌȁȺخ�↵ǘǞȺ�ɩȌɐǶƮ�ƊǶȺȌ�ȺɐȯȯȌȲɈ�ǶƊǲƵ�ƊƧƧƵȺȺ�ǏȌȲ�
ȁȌȁٌǿȌɈȌȲǞɹƵƮ�ɩƊɈƵȲ�ȺȯȌȲɈȺ�ɐȺƵȲȺـ�ǞخƵةخ�ǲƊɯƊǲƵȲȺ�ƊȁƮ�
ȯƊƮƮǶƵƦȌƊȲƮƵȲȺف�

wƵƮ�

�ׇ׆ ²ǞǐȁƊǐƵ�
ªƵƧȲƵƊɈǞȌȁ�ƒƊȲǲȺ�
��ȲƊǞǶȺ↵�ۋ

àƊɯǏǞȁƮǞȁǐ�ȺǞǐȁȺ�Ǟȁ�ȯƊȲǲȺ�ƊȁƮ�Ȍȁ�ɈȲƊǞǶȺ�� mȌɩ�

�

IǞǐɐȲƵ�ٌׄׄب� ǞƧɯƧǶƵ�ƒƊȲǲǞȁǐ�/ɮƊǿȯǶƵȺ�

��� �

�
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ϰ͘ϯ ��ρϑ���ψ�Θ�ςϑ=.�ψ�.∆.χ.�χ.ρ�]�
�ƮɨȌƧƊƧɯ�ȯȲȌǯƵƧɈȺ�ƊȲƵ�ȌȁƵȺ�ɩǘƵȲƵ�ƦɐǞǶƮǞȁǐ�ƊȁƮ�ǞǿȯȲȌɨǞȁǐ�ɈǘƵ��↵�ȁƵɈɩȌȲǲ�ȲƵȱɐǞȲƵȺ�ȯƊȲɈȁƵȲǞȁǐ�ƊȁƮ�
ɩȌȲǲǞȁǐ�ɩǞɈǘ�ȌɈǘƵȲ�ȌȲǐƊȁǞɹƊɈǞȌȁȺ�ƊȁƮ�ǐȲȌɐȯȺ�ɈȌ�ǞǿȯǶƵǿƵȁɈ�ɈǘƊɈ�ȯȲȌǯƵƧɈخ�ƒȌǶǞƧɯ�ȯȲȌǯƵƧɈȺـ�ȁƵɩ�ȌȲ�
ƧǘƊȁǐƵȺ�ɈȌ�ƵɮǞȺɈǞȁǐ�ȯȌǶǞƧǞƵȺف�ƧƊȁ�ƦƵ�ǞǿȯǶƵǿƵȁɈƵƮ�ȺȌǶƵǶɯ�Ʀɯ�ɈǘƵ�∋ǞȺɈȲǞƧɈ�ƊȁƮ�ɩǞǶǶ�ǐƵȁƵȲƊǶǶɯ�ǘƵǶȯ�ȺɐȯȯȌȲɈ�
ɈǘƵ�ȺƊǏƵ�ɐȺƵ�ȌǏ��↵�ǏƊƧǞǶǞɈǞƵȺ�ƊȁƮ�ǘƵǶȯ�ƮƵɨƵǶȌȯ�ɈǘƵ�ȁƵɈɩȌȲǲخ�↵ǘƵ��ƮɨȌƧƊƧɯ�ƊȁƮ�ƒȌǶǞƧɯ�ȯȲȌǯƵƧɈȺ�ǞƮƵȁɈǞǏǞƵƮ�
ɈǘȲȌɐǐǘ�ɈǘǞȺ��↵ξƒ�ƊȁƮ�ȲƵƧȌǿǿƵȁƮƵƮ�ǏȌȲ�ǞǿȯǶƵǿƵȁɈƊɈǞȌȁ�ƊȲƵ�ǶǞȺɈƵƮ�ƦƵǶȌɩ�Ǟȁ�ÀƊƦǶƵ�ׄبׅخ��

ÀƊƦǶƵ�ׄبׅخ�ƒƵƊƧǘǶƊȁƮ��↵ξƒى���ƮɨȌƧƊƧɯۋ��ƒȌǶǞƧɯ�ƒȲȌǯƵƧɈȺ�

§ȲȌǯƵƧɈ�Ω∋� §ȌǶǞƧɯ� mȌƧƊɈǞȌȁش���ȲƵƊ� (ƵȺƧȲǞȯɈǞȌȁ�

�׉׆
∋↵�ƒƵƮƵȺɈȲǞƊȁ�
ðȌȁƵـ�§ǞǶȌɈف�

 ƵƊƧǘ��ɨƵ�
!ȌȁȺǞƮƵȲ�ȯǞǶȌɈ�ȯȲȌǯƵƧɈ�ǏȌȲ�ȯƵƮƵȺɈȲǞƊȁ�ȌȁǶɯ�ȺȯƊƧƵ�Ȍȁ� ƵƊƧǘ�
�ɨƵ�Ȍȁ�⇓ƵƵǲƵȁƮȺ�ƊȁƮ�ǏȌȲ�ȺȯƵƧǞƊǶ�ƵɨƵȁɈȺخ�

�׀ׇ
�ȁٌ²ɈȲƵƵɈ�ƒƊȲǲǞȁǐ�
ªƵȺɈȲǞƧɈǞȌȁȺ�

§ȲǞȁƧƵɈȌȁ��ɨƵة�
§ȌȁƮƵȲȌȺƊ�∋Ȳة�ƊȁƮ�
ÀȲƵȯƊȁǞƵȲ� ƵȁƧǘ�♥Ʈ�

!ȌȁȺǞƮƵȲ�ȲƵȺɈȲǞƧɈǞȁǐ�ȌȁٌȺɈȲƵƵɈ�ȯƊȲǲǞȁǐ�Ȍȁ�ƒȲǞȁƧƵɈȌȁ��ɨƵة�
§ȌȁƮƵȲȌȺƊ�∋Ȳة�ƊȁƮ�↵ȲƵȯƊȁǞƵȲ� ƵȁƧǘ�♥Ʈخ�

ׇׁ�
àƊɈƵȲƧȲƊǏɈ�
mȌƊƮǞȁǐ�ȌȁƵȺ�

mƊǲƵȺǞƮƵ�ȯƊȲǲȺ�ƊȁƮ�
ƦƵƊƧǘƵȺ�

!ȌȁȺǞƮƵȲ�ȯȲȌɨǞƮǞȁǐ�ǶȌƊƮǞȁǐ�ɹȌȁƵشȯƊȲǲǞȁǐ�ȺȯƊƧƵȺ�ƊɈ�ȯƊȲǲȺ�
ƊȁƮ�ƦƵƊƧǘƵȺ�ǏȌȲ�ȁȌȁ�ǿȌɈȌȲǞɹƵƮ�ɩƊɈƵȲƧȲƊǏɈ�ɐȺƵȲȺخ�↵ǘǞȺ�ǿƊɯ�
ȲƵȱɐǞȲƵ�ƊƮƮǞɈǞȌȁƊǶشȺȯƵƧǞƊǶǞɹƵƮ�ƵȁǏȌȲƧƵǿƵȁɈخ�

ׇׂ�
RǞǐǘɩƊɯ�
!ȲȌȺȺǞȁǐȺ�

RǞǐǘɩƊɯׇ׉��
!ȌȁȺǞƮƵȲ�ƮƵɨƵǶȌȯǞȁǐ�Ɗ�ȯȌǶǞƧɯ�ȺɈƊɈǞȁǐ�ƮƵȺǞȲƵƮ�ǘǞǐǘɩƊɯ�
ƧȲȌȺȺǞȁǐ�ƊƧƧƵȺȺƵȺة�ǞƮƵȁɈǞǏɯǞȁǐ�ȯȲƵǏƵȲȲƵƮ�ȺȯƊƧǞȁǐة�ǶȌƧƊɈǞȌȁȺة�
ƵɈƧخ��

�׃ׇ
!ɯƧǶǞȺɈ�ƊȁƮ�
§ƵƮƵȺɈȲǞƊȁ�
IƊƧǞǶǞɈǞƵȺ�

§ɐƦǶǞƧ�ȺȯƊƧƵȺ�ƊȁƮ�
ȁƵɩ�ƮƵɨƵǶȌȯǿƵȁɈȺ�

0ȁȺɐȲƵ�ƧɯƧǶǞȺɈ�ƊȁƮ�ȯƵƮƵȺɈȲǞƊȁ�ǏƊƧǞǶǞɈǞƵȺـ�ȺɐƧǘ�ƊȺ�ƦǞǲƵ�ȲƊƧǲȺ�
ƊȁƮ�ƦƵȁƧǘƵȺف�ƊȲƵ�ȯȲȌɨǞƮƵƮ�ƊɈ�ȯɐƦǶǞƧ�ȺȯƊƧƵȺ�ƊȁƮ�ƊȺ�ȯƊȲɈ�ȌǏ�
ȁƵɩ�ƮƵɨƵǶȌȯǿƵȁɈȺ�Ǟȁ�ɈǘƵ�∋ǞȺɈȲǞƧɈخ��

�

Xȁ�ƊƮƮǞɈǞȌȁ�ɈȌ�ɈǘƵ�ȺȯƵƧǞǏǞƧ�ȯȲȌǯƵƧɈȺ�ǶǞȺɈƵƮ�ƊƦȌɨƵة�ǞɈ�ǞȺ�ȲƵƧȌǿǿƵȁƮƵƮ�ɈǘƊɈ�ɈǘƵ�ϖǞȁǞȺɈȲɯ�ȌǏ�↵ȲƊȁȺȯȌȲɈƊɈǞȌȁ�
ƊȁƮ�ΩȁǏȲƊȺɈȲɐƧɈɐȲƵ�ƧȌȁȺǞƮƵȲ�ȯȲȌɨǞƮǞȁǐ�ƦƊȲȲǞƵȲ�ȺƵȯƊȲƊɈǞȁǐ�ƵɮǞȺɈǞȁǐ�ƊȁƮ�ǏɐɈɐȲƵ�ȯƊɈǘɩƊɯȺ�ɈǘƊɈ�Ȳɐȁ�ƮǞȲƵƧɈǶɯ�
ƊƮǯƊƧƵȁɈ�ɈȌ�ɈǘƵ�ǘǞǐǘɩƊɯ�ɈȲƊɨƵǶ�ǶƊȁƵȺخ��

ϰ͘ϯ͘ϭ �ĐƚŝǀĞ �χƌĂŶƐƉŽƌƚĂƚŝŽŶ �+ŝŐŚǁĂǇ��ƌŽƐƐŝŶŐƐ �
RǞǐǘɩƊɯׇ׉��ƦǞȺƵƧɈȺ�ɈǘƵ�ƧȌǿǿɐȁǞɈɯ�ȌǏ�ƒƵƊƧǘǶƊȁƮ�ɩǞɈǘ�ǿƊȁɯ�ȲƵȺǞƮƵȁɈǞƊǶ�ƊȲƵƊȺ�Ȍȁ�ɈǘƵ�ɩƵȺɈـ�ǘǞǶǶȺǞƮƵف�ȌǏ�
ɈǘƵ�ǘǞǐǘɩƊɯ�ƊȁƮ�ɈǘƵ�ƮȌɩȁɈȌɩȁ�ƧȌȲƵ�ƊȁƮ�ǿȌȺɈ�ƧȌǿǿƵȲƧǞƊǶ�ƮƵȺɈǞȁƊɈǞȌȁȺ�Ȍȁ�ɈǘƵ�ƵƊȺɈـ�ǶƊǲƵȺǞƮƵف�ȌǏ�ɈǘƵ�
ǘǞǐǘɩƊɯخ�↵ǘƵȲƵǏȌȲƵة�ȺƊǏƵ�ƊȁƮ�ɩƵǶǶٌȯǶƊƧƵƮ�ǘǞǐǘɩƊɯ�ƧȲȌȺȺǞȁǐ�ȌȯȯȌȲɈɐȁǞɈǞƵȺ�ƊȲƵ�ƧȲǞɈǞƧƊǶ�ǏȌȲ��↵�ɐȺƵȲȺ�ɈȌ�
ƵȁƧȌɐȲƊǐƵ��↵�ɩǞɈǘǞȁ�ƒƵƊƧǘǶƊȁƮخ��ǶǶ�ƵɮǞȺɈǞȁǐ��↵�ǘǞǐǘɩƊɯ�ƧȲȌȺȺǞȁǐȺ�ȺǘȌɐǶƮ�ƦƵ�ǿƊǞȁɈƊǞȁƵƮ�ɈȌ�ȺɐȯȯȌȲɈ��↵�
ɩǞɈǘǞȁ�ɈǘƵ�ƧȌǿǿɐȁǞɈɯة�ƊȁƮ�ƊƮƮǞɈǞȌȁƊǶ�ǘǞǐǘɩƊɯ�ƧȲȌȺȺǞȁǐȺ�ƊȁƮ�ǞǿȯȲȌɨƵǿƵȁɈȺ�ƊȲƵ�ǞƮƵȁɈǞǏǞƵƮ�ƊȺ�ȯȲȌǯƵƧɈȺ�
ɩǞɈǘǞȁ�ɈǘǞȺ��↵ξƒخ�↵ǘƵ�ƵɮǞȺɈǞȁǐ�ǘǞǐǘɩƊɯ�ƧȲȌȺȺǞȁǐ�ǶȌƧƊɈǞȌȁȺة�ǏɐɈɐȲƵ�ƮƵȺǞȲƵƮ�ƧȲȌȺȺǞȁǐȺة�ƊȁƮ�ƵɮǞȺɈǞȁǐ�
ƧȲȌȺȺǞȁǐȺ�ɈǘƊɈ�ȲƵȱɐǞȲƵ�ǞǿȯȲȌɨƵǿƵȁɈȺ�ƊȲƵ�ǞǶǶɐȺɈȲƊɈƵƮ�Ȍȁ�ɈǘƵ�ǿƊȯȺ�ǞȁƧǶɐƮƵƮ�Ǟȁ��ȯȯƵȁƮǞɮ�∋خ�

ϰ͘ϰ ϑς�Ψ�χ.ϑ∆]�Θ�Χ�.∆χ�∆�∆���
�ȁǐȌǞȁǐ�ȌȯƵȲƊɈǞȌȁȺ�ƊȁƮ�ǿƊǞȁɈƵȁƊȁƧƵ�ȌǏ��↵�ǏƊƧǞǶǞɈǞƵȺ�ǞȺ�ƧȲǞɈǞƧƊǶ�ɈȌ�ɈǘƵ�ǏɐȁƧɈǞȌȁ�ȌǏ�Ɗȁ��↵�ȁƵɈɩȌȲǲخ�ΗȌȲ�
ƵɮƊǿȯǶƵة�ȺȁȌɩ�ƊȁƮ�ǞƧƵ�Ǟȁ�ɈǘƵ�ɩǞȁɈƵȲة�ǏƊǶǶƵȁ�ǶƵƊɨƵȺ�Ǟȁ�ƊɐɈɐǿȁة�ƊȁƮ�ȌɨƵȲǐȲȌɩȁ�ǏȌǶǞƊǐƵ�ƊǶȌȁǐ�ȯƊɈǘɩƊɯȺ�
ƧƊȁ�ȲƵȺɈȲǞƧɈ�ɈǘƵ�ƊƧƧƵȺȺ�ƊȁƮ�ȺƊǏƵ�ɐȺƵ�ȌǏ��↵�ǏƊƧǞǶǞɈǞƵȺ�ƊȁƮ�ƮƵƧȲƵƊȺƵ�ȌɨƵȲƊǶǶ�ƧȌǿǏȌȲɈ�ǏȌȲ�ɐȺƵȲȺخ�↵ǘǞȺ��↵ξƒ�
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recommends that the District continue to regularly review and update (as required) their current 
operation and maintenance policies and procedures for AT infrastructure, including sidewalks, MUPs, 
and all AT corridors.  

Operations and maintenance should be considered at all phases of planning and design to ensure the 
proposed infrastructure can be adequately maintained after construction. This may include adequate 
drainage, snow removal and storage, sand/gravel removal, and foliage maintenance. The BCAT Design 
Guide provides further guidance on maintenance of AT facilities such as facility width and appropriate 
techniques for winter maintenance.  

Further, the District should continue to review their operations and maintenance equipment and 
procedures on an ongoing basis. As the AT network is improved and expanded, the District should 
ensure that they have appropriately sized equipment, personnel, and funding adequate for their AT 
network.  

4.5 FUNDING STRATEGIES 

External funding sources and partnerships can greatly reduce the cost to the District to implement the 
projects in this ATNP. Some of the funding sources and partnership opportunities that are available to 
the District are described in the following section. The District could explore and consider leveraging 
these sources and opportunities to maximize its ability to implement AT network improvements. 
However, these opportunities are constantly evolving so the District should keep up to date with 
current opportunities and pursue all available funding sources for AT facilities and programs.  

Federal Opportunities  

 Green Municipal Funds – The Federation of Canadian Municipalities manages the Green 
Municipal Fund, and the Government of Canada provide funding to support municipal 
government efforts to reduce pollution and greenhouse gas emissions, and improve quality of 
life in the community. The expectation is that knowledge and experience gained in best 
practices and innovative environmental projects will be applied to national infrastructure 
projects.  

 Canada Community-Building Fund (CCBF) – Previously known as the Gas Tax Fund, the CCBF 
is a permanent source of funding provided by Federal Government upfront, twice-a-year, to 
provinces and territories, who utilize this funding to support local infrastructure priorities. This 
fund delivers over $2 billion every year to 3600 communities across the country and has 
supported approximately 4000 projects in recent years.  

 National Active Transportation Grant program – Infrastructure Canada manages several 
programs that provide funding for environmental and local transportation infrastructure 
projects in municipalities across Canada. In 2022, the Federal Government announced and the 
National Active Transportation Grant program, which will fund $400 million in active 
transportation across Canada over the next five years. 

Provincial Opportunities  

 BC Active Transportation Infrastructure Grants Program – This program aims to incentivize 
communities to invest in planning and implementing active transportation facilities to increase 
safety, inclusivity and sustainable forms of transport.  This Plan for Peachland was co-funded by 
the Province and the District under the network planning grant intake of this program, and 
several projects identified within this plan could be eligible for further funding under the 
infrastructure grant intake in the future. 
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wȌɨƵخ� ȌǿǿɐɈƵخ� ȌȁȁƵƧɈى�خ�↵ǘǞȺ�ȌɨƵȲƊȲƧǘǞȁǐ�ȺɈȲƊɈƵǐɯ�ɈȌ�ȯȲȌǿȌɈƵ�ȁƵɩة�ȺƊǏƵة�ƊȁƮ�ǘǞǐǘٌȱɐƊǶǞɈɯ�
�↵�ǞȁǏȲƊȺɈȲɐƧɈɐȲƵ�ǏȌȲ�ƊǶǶ�ƊǐƵȺ�ƊȁƮ�ƊƦǞǶǞɈǞƵȺ�ɈǘȲȌɐǐǘ�ƧȌȺɈٌȺǘƊȲǞȁǐ�ɩǞɈǘ�ǶȌƧƊǶ�ǐȌɨƵȲȁǿƵȁɈȺخ�↵ǘǞȺ�
ȯȲȌǐȲƊǿ�ȯȲȌɨǞƮƵȺ�ǏɐȁƮǞȁǐ�ǏȌȲ�ǞȁǏȲƊȺɈȲɐƧɈɐȲƵ�ƊȁƮ�ȯȌǶǞƧɯ�ɈɯȯƵȺ�ȌǏ�ȯȲȌǯƵƧɈȺ�ɈǘƊɈ�ǿƵƵɈ�ǞɈȺ�ǐȌƊǶ�ȌǏ�
ƮȌɐƦǶǞȁǐ�ɈǘƵ�ȯƵȲƧƵȁɈƊǐƵ�ȌǏ�ɈȲǞȯȺ�ɈƊǲƵȁ�ɩǞɈǘ�ƊƧɈǞɨƵ�ɈȲƊȁȺȯȌȲɈƊɈǞȌȁ�Ʀɯ�ׂ׀׃׀�ƊȁƮ�ɩȌȲǲ�ɈȌɩƊȲƮȺ�
ßǞȺǞȌȁ�ƵȲȌخ�±ȌǿƵ�ȯȌȺȺǞƦǶƵ�ȯȲȌǯƵƧɈȺ�ǞȁƧǶɐƮƵ�Ɗ�ƦǞǲƵ�ȺǘƊȲƵ�ȯȲȌǐȲƊǿة�ɯȌɐɈǘ�ȯȲȌǐȲƊǿȺ�ɈǘƊɈ�ȯȲȌɨǞƮƵ�
ȺǲǞǶǶȺ�ɈȲƊǞȁǞȁǐة�ƧɯƧǶƵ�ȲǞƧǲȺǘƊɩ�ȯȲȌǐȲƊǿȺ�ɈȌ�ǏȌǶǲȺ�ɩǞɈǘ�ǿȌƦǞǶǞɈɯ�ǞȺȺɐƵȺة�ȯƵƮƵȺɈȲǞƊȁ�ɈɐȁȁƵǶȺة�ƊȁƮ�
ǐȲƊƮƵ�ȺƵȯƊȲƊɈƵƮ�ϖ∅ƒȺخ��

ªɐȲƊǶ�∋ǞɨǞƮƵȁƮ�ƒȲȌǐȲƊǿى��↵ǘǞȺ�ȯȲȌǐȲƊǿ�ǞȺ�ȯȲȌɨǞƮƵƮ�ɈǘȲȌɐǐǘ�ɈǘƵ�ϖǞȁǞȺɈȲɯ�ȌǏ�ΗȌȲƵȺɈȺة�λƊȁƮȺ�ƊȁƮ�
yƊɈɐȲƊǶ�♥ƵȺȌɐȲƧƵ��ȯƵȲƊɈǞȌȁȺة�ƊȁƮ�ǞȺ�ǞȁɈƵȁƮƵƮ�ɈȌ�ǘƵǶȯ�ȲɐȲƊǶ�ƧȌǿǿɐȁǞɈǞƵȺ�Ǟȁ�  �ȺɈȲƵȁǐɈǘƵȁ�ƊȁƮ�
ƮǞɨƵȲȺǞǏɯ�ɈǘƵǞȲ�ǶȌƧƊǶ�ƵƧȌȁȌǿǞƵȺخ�↵ǘƵ�ƒȲȌɨǞȁƧƵ�ǞȺ�ȯȲȌɨǞƮǞȁǐׂׅٽ��ǿǞǶǶǞȌȁ�ȯƵȲ�ɯƵƊȲ�ǏȌȲ�ǏȌɐȲ�ɯƵƊȲȺ�ɈȌ�
ƊȺȺǞȺɈ�ƧȌǿǿɐȁǞɈǞƵȺ�ɩǞɈǘ�ǏƵɩƵȲ�ɈǘƊȁ�ׂׅ׀׀׀ة�ȲƵȺǞƮƵȁɈȺخ�↵ǘƵ�ȯȲȌǐȲƊǿ�ǏɐȁƮȺ�Ɗ�ƮǞɨƵȲȺƵ�ȲƊȁǐƵ�ȌǏ�
ȯȲȌǯƵƧɈȺ�ɈǘƊɈ�ǘƵǶȯ�ƮƵɨƵǶȌȯ�ɈǘƵ�ɩȌȲǲǏȌȲƧƵة�ƊȁƮ�ȯȲȌǿȌɈƵ�ƧȌǿǿɐȁǞɈɯة�ƵƧȌȁȌǿǞƧ�ƊȁƮ�ƦɐȺǞȁƵȺȺ�
ȺƵƧɈȌȲ�ƮƵɨƵǶȌȯǿƵȁɈخ��

Ω   �§ȲȌǐȲƊǿȺى��IɐȁƮǞȁǐ�ǞȺ�ƊɨƊǞǶƊƦǶƵ�ɈǘȲȌɐǐǘ�Ω   ٚȺ�♥ȌƊƮ�ΩǿȯȲȌɨƵǿƵȁɈ�ƒȲȌǐȲƊǿة�ƊȁƮ�ȌɈǘƵȲ�
Ω   �ȯȲȌǐȲƊǿȺ�ǞȁƧǶɐƮƵ�ɈǘƵ�±ȯƵƵƮ�⇓ƊɈƧǘ�ƒȲȌǐȲƊǿـ�ɈǘȲȌɐǐǘ�ɈǘƵ� ȌǿǿɐȁǞɈɯ�ƒȌǶǞƧǞȁǐ� ƵȁɈȲƵȺةف�
²ȯƵƵƮ�ƊȁƮ�ΩȁɈƵȲȺƵƧɈǞȌȁ�±ƊǏƵɈɯ�ƒȲȌǐȲƊǿة� ȌɐȁɈƵȲ��ɈɈƊƧǲة��ȯƵȲƊɈǞȌȁ�♥ƵƮ�ξȌȺƵة�ƊȁƮ�♥ȌƊƮ�±ƵȁȺƵ�
²ȯƵƊǲƵȲ�ƒȲȌǐȲƊǿ�ǏȌȲ�±ƧǘȌȌǶȺخ�↵ǘƵȺƵ�ȯȲȌǐȲƊǿȺ�ȯȲȌɨǞƮƵ�ǏɐȁƮǞȁǐ�ǏȌȲ�ȲȌƊƮ�ǞǿȯȲȌɨƵǿƵȁɈȺة�
ǞȁƧǶɐƮǞȁǐ�ȯƵƮƵȺɈȲǞƊȁ�ƊȁƮ�ƧɯƧǶǞȁǐ�ǏƊƧǞǶǞɈǞƵȺة�ȯƊȲɈǞƧɐǶƊȲǶɯ�ǏȌȲ�ȯȲȌǯƵƧɈȺ�ɈǘƊɈ�ǘƊɨƵ�ɈǘƵ�ȯȌɈƵȁɈǞƊǶ�ɈȌ�
ȲƵƮɐƧƵ�ƧȲƊȺǘƵȺة�ǞǿȯȲȌɨƵ�ȺƊǏƵɈɯة�ƊȁƮ�ȲƵƮɐƧƵ�ƧǶƊǞǿȺ�ƧȌȺɈȺ�ɈȌ�Ω   خ��

WƌŝǀĂƚĞ �%ƵŶĚŝŶŐ �ϑƉƉŽƌƚƵŶŝƚŝĞƐ �
(ƵɨƵǶȌȯƵȲȺى��↵ǘƵ�∋ǞȺɈȲǞƧɈ�ǿƊɯ�ɩƊȁɈ�ɈȌ�ƵɮȯǶȌȲƵ�ȌȯȯȌȲɈɐȁǞɈǞƵȺ�ɈȌ�ƧȌȁȺɈȲɐƧɈ�ȲȌƊƮ�ǞǿȯȲȌɨƵǿƵȁɈȺ�ƊȺ�
ƮƵɨƵǶȌȯǿƵȁɈ�ȌƧƧɐȲȺ�ɩǞɈǘǞȁ�ɈǘƵ�∋ǞȺɈȲǞƧɈخ�↵ǘǞȺ�ȯȲȌƧƵȺȺ�ƧȌɐǶƮ�ƦƵ�ǏȌȲǿƊǶǞɹƵƮ�ɈǘȲȌɐǐǘ�Ɗȁ�ɐȯƮƊɈƵ�ɈȌ�
ɈǘƵ�±∋±� ɯǶƊɩ�ξȌۋـ�ׇ׉׉ׁ�ة׉׆ׁ�خ�ƊǿƵȁƮǿƵȁɈة� ɯǶƊɩ�ξȌف׀ׁ׀ׂ�ة׃׆׃�خ�ȌȲ�ɈǘȲȌɐǐǘ�ǞȁƮǞɨǞƮɐƊǶ�
ȁƵǐȌɈǞƊɈǞȌȁȺخ�

(ƵɨƵǶȌȯǿƵȁɈ� ȌȺɈ� ǘƊȲǐƵȺى��↵ǘƵ�∋ǞȺɈȲǞƧɈ�ƧȌɐǶƮ�ƊǿƵȁƮ�ɈǘƵǞȲ�∋ƵɨƵǶȌȯǿƵȁɈ� ȌȺɈ� ǘƊȲǐƵȺ�ǏȌȲ�
ȁƵɩ�ƮƵɨƵǶȌȯǿƵȁɈȺ�ɈȌ�ǞȁƧǶɐƮƵ�ɈǘƵ�ȲƵȱɐǞȲƵǿƵȁɈ�ǏȌȲ�ƮƵɨƵǶȌȯƵȲȺ�ɈȌ�ȯȲȌɨǞƮƵ�ǏɐȁƮǞȁǐ�ȺȯƵƧǞǏǞƧƊǶǶɯ�ǏȌȲ�
�↵�ǏƊƧǞǶǞɈǞƵȺخ��

§ȲǞɨƊɈƵ�±ƵƧɈȌȲى��ϖƊȁɯ�ƧȌȲȯȌȲƊɈǞȌȁȺ�ƊȲƵ�ǲƵƵȁ�ɈȌ�ȯƊȲɈȁƵȲ�ɩǞɈǘ�ǿɐȁǞƧǞȯƊǶǞɈǞƵȺة�ɈȌ�ƦƵ�ƊƧɈǞɨƵ�Ǟȁ�ɈǘƵ�
ƧȌǿǿɐȁǞɈɯ�ƊȁƮ�ɈȌ�ȺɐȯȯȌȲɈ�ƵȁɨǞȲȌȁǿƵȁɈƊǶǶɯٌǏȲǞƵȁƮǶɯ�ǞȁǞɈǞƊɈǞɨƵȺخ��↵�ǏƊƧǞǶǞɈǞƵȺ�ƊȲƵ�ɩƵǶǶٌȺɐǞɈƵƮ�ɈȌ�
ƧȌȲȯȌȲƊɈƵ�ȺȯȌȁȺȌȲȺǘǞȯ�ƊȁƮ�ǘƊɨƵ�ƊɈɈȲƊƧɈƵƮ�ȺǞǐȁǞǏǞƧƊȁɈ�ȺȯȌȁȺȌȲȺǘǞȯ�ƦȌɈǘ�ƊɈ�ɈǘƵ�ǶȌƧƊǶ�ǶƵɨƵǶ�ƊȁƮ�
ɈǘȲȌɐǐǘȌɐɈ�ξȌȲɈǘ��ǿƵȲǞƧƊخ�/ɮƊǿȯǶƵȺ�Ǟȁ�  �ǞȁƧǶɐƮƵب� ȌȁȺɈȲɐƧɈǞȌȁ��ǐǐȲƵǐƊɈƵȺ�Ǟȁ�±ƵƧǘƵǶɈة�ɩǘǞƧǘ�
ƧȌȁȺɈȲɐƧɈƵƮ�Ɗȁ�ȌɨƵȲȯƊȺȺ�ȌɨƵȲ�Ɗ�ǐȲƊɨƵǶ�ƧȌȁɨƵɯȌȲ�ɈȌ�ȯȲȌɨǞƮƵ�Ɗ�ǶǞȁǲ�ǏȌȲ�ȯƵƮƵȺɈȲǞƊȁȺ�ƊȁƮ�ƧɯƧǶǞȺɈȺس�ƊȁƮ�
ׇٌ0ǶƵɨƵȁ�ƊȁƮ�ϖȌǶȺȌȁ� ȲƵɩƵȲǞƵȺة�ɩǘǞƧǘ�ǘƊɨƵ�ȺȯȌȁȺȌȲƵƮ�ϖ∅ƒȺ�Ǟȁ�ϖƵɈȲȌ�⇒ƊȁƧȌɐɨƵȲخ��

�ƮɨƵȲɈǞȺǞȁǐى��↵ǘƵ�∋ǞȺɈȲǞƧɈ�ƧȌɐǶƮ�ƧȌȁȺǞƮƵȲ�ɩȌȲǲǞȁǐ�ɩǞɈǘ�ǶȌƧƊǶ�ƦɐȺǞȁƵȺȺƵȺ�ɩǘȌ�ǿƊɯ�ƦƵ�ǞȁɈƵȲƵȺɈƵƮ�
Ǟȁ�ƊƮɨƵȲɈǞȺǞȁǐ�Ȍȁ�ǿƊɈƵȲǞƊǶȺ�ȺɐƧǘ�ƊȺ�Ɗ�ƦǞƧɯƧǶƵ�ȲȌɐɈƵ�ǿƊȯخ�↵ǘƵ�ƊƮɨƵȲɈǞȺǞȁǐ�ƧȌɐǶƮ�ȯȲȌɨǞƮƵ�ȺȌǿƵ�
ȲƵɨƵȁɐƵ�ɈȌ�ƧȌɨƵȲ�ȺȌǿƵ�ȌȲ�ƊǶǶ�ȌǏ�ɈǘƵ�ƧȌȺɈȺ�ǏȌȲ�ɈǘƵ�ǿƊȯخ�

²ƵȲɨǞƧƵ� ǶɐƦȺى��Ωȁ�ǿƊȁɯ�ƧȌǿǿɐȁǞɈǞƵȺة�ȺƵȲɨǞƧƵ�ƧǶɐƦȺ�ǘƊɨƵ�ƦƵƵȁ�ǞȁɨȌǶɨƵƮ�Ǟȁ�ǏɐȁƮǞȁǐ�ƊȁƮ�ƦɐǞǶƮǞȁǐ�
ƦǞƧɯƧǶƵ�ǞȁǏȲƊȺɈȲɐƧɈɐȲƵ�ƊȁƮ�ǏƊƧǞǶǞɈǞƵȺ�ǞȁƧǶɐƮǞȁǐ�ɈǘƵ��ǲƊȁƊǐƊȁ�♥ƊǞǶ�↵ȲƊǞǶ�ƊȁƮ�ƦǞǲƵ�ȯƊȲǲǞȁǐخ�
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�

ϱ͘Ϭ �ϑ∆�=γ].ϑ∆�
�

ÀǘǞȺ��↵ξƒ�ɩƊȺ�ƮƵɨƵǶȌȯƵƮ�ƦƊȺƵƮ�Ȍȁ�ɈƵƧǘȁǞƧƊǶ�ɩȌȲǲة�ƧȌǿǿɐȁǞɈɯ�ƵȁǐƊǐƵǿƵȁɈة�ƊȁƮ�ƧȌǶǶƊƦȌȲƊɈǞȌȁ�ɩǞɈǘ�
(ǞȺɈȲǞƧɈ�ȺɈƊǏǏخ�↵ǘǞȺ�ȯǶƊȁ�ȯȲȌɨǞƮƵȺ�ɈǘƵ�∋ǞȺɈȲǞƧɈ�ɩǞɈǘ�ǐɐǞƮƊȁƧƵ�Ȍȁ�ǘȌɩ�ƊȁƮ�ɩǘƵȲƵ�ɈȌ�ǞȁɨƵȺɈ�Ǟȁ�ɈǘƵ�
ƧȌǿǿɐȁǞɈɯٚȺ��↵�ȁƵɈɩȌȲǲ�ɈȌ�ǿƵƵɈ�ɈǘƵ�ǞƮƵȁɈǞǏǞƵƮ�ɨǞȺǞȌȁ�ƊȁƮ�ǐȌƊǶȺخ�↵ǘƵ�ȲƵƧȌǿǿƵȁƮƊɈǞȌȁȺ�ɩǞɈǘǞȁ�ɈǘǞȺ�
ȯǶƊȁ�ɩǞǶǶ�ȺɐȯȯȌȲɈ�ɈǘƵ�∋ǞȺɈȲǞƧɈٚȺ�ȯȲǞȌȲǞɈǞɹƊɈǞȌȁ�ȌǏ�ȲƵȺȌɐȲƧƵȺ�ɈȌɩƊȲƮȺ��↵�ȯȲȌǯƵƧɈȺ�ɩǞɈǘǞȁ�ɈǘƵ�ƧȌǿǿɐȁǞɈɯ�
ȌɨƵȲ�ɈǘƵ�ȺǘȌȲɈٌة�ǿƵƮǞɐǿٌة�ƊȁƮ�ǶȌȁǐٌɈƵȲǿخ�

�

�ĐŬŶŽǁůĞĚŐĞŵĞŶƚ �
ÀǘƵ�∋ǞȺɈȲǞƧɈ�ȌǏ�ƒƵƊƧǘǶƊȁƮ�ƮƵɨƵǶȌȯƵƮ�ɈǘǞȺ��ƧɈǞɨƵ�↵ȲƊȁȺȯȌȲɈƊɈǞȌȁ�ξƵɈɩȌȲǲ�ƒǶƊȁ�Ǟȁ�ƧȌǶǶƊƦȌȲƊɈǞȌȁ�ɩǞɈǘ�ɈǘƵ�
ÀȲƊǞǶ�ȌǏ�ɈǘƵ��ǲƊȁƊǐƊȁȺ�±ȌƧǞƵɈɯخ��↵ǘƵ�∋ǞȺɈȲǞƧɈ�ǞȺ�ɈǘƊȁǲǏɐǶ�ɈȌ�ɈǘƵ�±ȌƧǞƵɈɯ�ƊȁƮ�γƊȁǞƧƵ�λǞƵƦƵ�ǏȌȲ�ɈǘƵǞȲ�
ƧȌȁɈȲǞƦɐɈǞȌȁȺ�Ǟȁ�ɈǘƵ�ƮƵɨƵǶȌȯǿƵȁɈ�ȌǏ�ɈǘǞȺ�ȯǶƊȁخ���
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�ׇׁׂׅخׂ׆ׇخ׀ׂׅ�ب↵��ے��׉ðׁ�∑ׁ⇒��  �ة�ιƵǶȌɩȁƊةǶǶǞȺ�±ɈȲƵƵɈ/�׃ׅ׃ׁ�ٌ�ׄ׀׃

 �ξ↵� ↵ب�XƊȁ�♥ȌɈǘة�ƒ0خȁǐخ�



�

�

�

�

ƒ♥/ƒ�♥/∋�Η�♥ب� (ǞȺɈȲǞƧɈ�ȌǏ�ƒƵƊƧǘǶƊȁƮ�
�ةƵƊƧǘ��ɨƵȁɐƵ �׆׀׈ׅ
§ƵƊƧǘǶƊȁƮ׀⇒�خ!خ �ةΘ�ׁåׇ�
�

� �
� �
ƒ♥/ƒ�♥/∋� ∑ب� ÇȲƦƊȁ�±ɯȺɈƵǿȺ�λɈƮخ�

�ǶǶǞȺ�±ɈȲƵƵɈ/�׃ׅ׃ׁ�ى�ׄ׀׃
jƵǶȌɩȁƊة�  �⇒ׁ∑�ׁð׉�

� ÀƵǶׇׁׂׂٌׅ׆ׇ�ف׀ׂׅـ�ب�
�
�

�

�

�

§ȲƵȯƊȲƵƮ� ɯب�γƊȺǿǞȁƵ�±ǿǞɈǘ0خ§�ةȁǐخ� ªƵɨǞƵɩƵƮ� ɯب�XƊȁ�♥ȌɈǘة�ƒ0خȁǐخ�
ÀȲƊȁȺȯȌȲɈƊɈǞȌȁ�/ȁǐǞȁƵƵȲ� ÀȲƊȁȺȯȌȲɈƊɈǞȌȁ�/ȁǐǞȁƵƵȲ�
� � �

�

∋�↵/�Ω±±∅/∋ب� wƊȲƧǘ�ׁׂׂׂ׀ׂ�ة� (ȲƊǏɈ��

� �ɐǐɐȺɈ�ׂׂׅ׀ׂ�ة� (ȲƊǏɈ�ªׁ�

� yȌɨƵǿƦƵȲ�ׂׂׂ׀ׂ�ة׈� IǞȁƊǶ�∋ȲƊǏɈ�

� hɐȁƵ�ׁׄ׃ׂ׀ׂ�ة� IǞȁƊǶ�

� � �
ΗΩλ/ب� �ׁ׀خ׀ׂׄ׀خׅׅ׆׀

�
�

� � �
�

�

�

�

�

� �

� ÀǘǞȺ�ȲƵȯȌȲɈ�ǞȺ�ȯȲƵȯƊȲƵƮ�ǏȌȲ�ɈǘƵ�ȺȌǶƵ�ɐȺƵ�ȌǏ�ɈǘƵ�(ǞȺɈȲǞƧɈ�ȌǏ�ƒƵƊƧǘǶƊȁƮخ��ξȌ�ȲƵȯȲƵȺƵȁɈƊɈǞȌȁȺ�ȌǏ�Ɗȁɯ�
ǲǞȁƮ�ƊȲƵ�ǿƊƮƵ�Ʀɯ�∅ȲƦƊȁ�±ɯȺɈƵǿȺ�λɈƮخ�ȌȲ�ǞɈȺ�ƵǿȯǶȌɯƵƵȺ�ɈȌ�Ɗȁɯ�ȯƊȲɈɯ�ɩǞɈǘ�ɩǘȌǿ�∅ȲƦƊȁ�±ɯȺɈƵǿȺ�
mɈƮخ�ƮȌƵȺ�ȁȌɈ�ǘƊɨƵ�Ɗ�ƧȌȁɈȲƊƧɈ׃ׂ׀ׂ�ێ��خ�∅♥ �ξ±∑±↵/ϖ±خۏ�

IǞǶƵׁ׀خ׀ׂׄ׀خׅׅ׆׀�ب�

�ׇׁׂׅخׂ׆ׇخ׀ׂׅ�ب↵��ے��׉ðׁ�∑ׁ⇒��  �ة�ιƵǶȌɩȁƊةǶǶǞȺ�±ɈȲƵƵɈ/�׃ׅ׃ׁ�ٌ�ׄ׀׃

�
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(ǞȺɈȲǞƧɈ�ȌǏ�ƒƵƊƧǘǶƊȁƮ��ƧɈǞɨƵ�↵ȲƊȁȺȯȌȲɈƊɈǞȌȁ�
yƵɈɩȌȲǲ�ƒǶƊȁے��Ǟ�

�

6#∃.∋�1(�%106∋065�

���� +0641&7%6+10����������������������������������������������������������������������������������������������������������������

�ׁخׁ  � ιΙ♥�∅ξ∋ׁ�خخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخ��/♥��∑∈∅↵±�ۋ� �
�ׂخׁ ƒ♥/⇒Ω�∅±�±↵∅∋Ω/±׃�خخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخ��
�׃خׁ  �ϖϖ∅ξΩ �↵Ω�ξ±ۋ��/ξΙ�Ι/ϖ/ξ↵ׄ�خخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخ �

���� ∋:+56+0)�%10&+6+105�	�%106∋:6�����������������������������������������������������������������������������������

�ׁخׂ  �ϖϖ∅ξΩ↵∑�∋/ϖ�Ι♥�ƒΘΩ ±ׅ�خخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخ� �
�ׂخׂ λ�ξ∋�∅±/׆�خخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخ��
�׃خׂ ↵♥�ξ±Ω↵�ξ/↵⇓�♥ιׁ�خخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخ� �׀
�ׄخׂ ±Ω∋/⇓�λιۋ�� ∑ λΩξΙ�ξ/↵⇓�♥ιׁ�خخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخ� �׀

���� &#6#�%1..∋%6+10�	�/7.6+/1&#.�64#((+%�%10&+6+105������������������������������������������������

�ׁخ׃  /� Θ��⇒/ׁ�ش�±↵�±↵�↵♥�ΗΗΩ � �ξ∋Ω↵Ω�ξ±ׁ�خخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخ� ׄ�
�ׂخ׃  /� Θ��⇒/ش��↵�∋∋�♥∋�↵♥�ΗΗΩ � �ξ∋Ω↵Ω�ξ±ׁ�خخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخ� �׆

�

6#∃.∋5�
ÀƊƦǶƵخׁ׃� �ׁׄ�خخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخ�فׂׂ׀hɐǶɯ�ׂـ�ȌƊƮɩƊɯ�↵ȲƊǏǏǞƧ� ȌɐȁɈȺ�Ȍȁ� ƵƊƧǘ��ɨƵ�ƊɈ�ׁȺɈ�±Ɉ♥�ب
ÀƊƦǶƵخׂ׃� �ׁׄفȯǿׇ�ى�Ɗǿׇ�ةׂׂ׀ׂ�ةɈǘ׀�γɐǶɯ�ׁة²ɐȁƮƊɯـ�ȌƮƮ�♥Ʈ↵�ش�ȲȌȺȺɩƊǶǲ�↵ȲƊǏǏǞƧ� ȌɐȁɈȺ�ƊɈ� ƵƊƧǘ��ɨƵ �ب
ÀƊƦǶƵب׃خ׃��♥ȌƊƮɩƊɯ�↵ȲƊǏǏǞƧ� ȌɐȁɈȺ�Ȍȁ� ƵƊƧǘ��ɨƵ�ƊɈ�↵ȌƮƮ�♥Ʈـ�hɐǶɯ�ׁׂ�خخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخ�فׂׂ׀ �׆
ÀƊƦǶƵخׄ׃� �׆ׁفȯǿׇ�ى�Ɗǿׇ�ةׂׂ׀ׂ�ةɈǘ׀²ɐȁƮƊɯ�γɐǶɯ�ׁـ�ȌƮƮ�♥Ʈ↵�ش�ȲȌȺȺɩƊǶǲ�↵ȲƊǏǏǞƧ� ȌɐȁɈȺ�ƊɈ� ƵƊƧǘ��ɨƵ �ب
ÀƊƦǶƵخׅ׃� ׁ�خخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخ�فׂׂ׀hɐǶɯ�ׂـ��ϖɐǶɈǞٌwȌƮƊǶ�↵ȲƊǏǏǞƧ� ȌɐȁɈȺ�ƊɈ� ɐƧǘƊȁƊȁ�♥ȌƊƮب �׈
�

(+)74∋5�
IǞǐɐȲƵ�ׁبׁخ�∋ǞȺɈȲǞƧɈ�ȌǏ�ƒƵƊƧǘǶƊȁƮ�±ǞƮƵɩƊǶǲ�ƊȁƮ�ƒƵƮƵȺɈȲǞƊȁ� ȌȁȁƵƧɈǞɨǞɈɯ�ƒǶƊȁׂ�خخخخخخخخخخخخخخخخخخخخخخخخخخخخخخ�فׁׁ׀ׂـ� �
IǞǐɐȲƵ�ׂبׁخ�∋ǞȺɈȲǞƧɈ�ȌǏ�ƒƵƊƧǘǶƊȁƮ�ƒȌȯɐǶƊɈǞȌȁ�±ɈƊɈǞȺɈǞƧȺׅ�خخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخ�فׁׂ׀ׂـ� �
IǞǐɐȲƵ�ׂبׂخ�ϖƊǞȁ�ϖȌƮƵ�ȌǏ�↵ȲƊȁȺȯȌȲɈƊɈǞȌȁ�ǏȌȲ� ȌǿǿɐɈƵȲȺ�Ǟȁ�ɈǘƵ�∋ǞȺɈȲǞƧɈ�ȌǏ�ƒƵƊƧǘǶƊȁƮׅ�خخخخخخخخ�ف׆ׁ׀ׂـ� �
IǞǐɐȲƵ�ׂب׃خ�∋ǞȺɈȲǞƧɈ�ȌǏ�ƒƵƊƧǘǶƊȁƮ� ƵȁȺɐȺ�±ɐƦƮǞɨǞȺǞȌȁ׆�خخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخ��
IǞǐɐȲƵ�ׂبׄخ�ƒƵƊƧǘǶƊȁƮ�ξƵǞǐǘƦȌɐȲǘȌȌƮ�ϖƊȯׇ�خخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخ� �
IǞǐɐȲƵ�ׂبׅخ�ΗɐɈɐȲƵ�λƊȁƮ�∅ȺƵ�ϖƊȯ׉�خخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخ��
IǞǐɐȲƵ�ׂب׆خ� ƵȁɈƵȁȁǞƊǶ�⇓Ɗɯ²ـ�ȌɐȲƧƵب�∋ǞȺɈȲǞƧɈ�ȌǏ�ƒƵƊƧǘǶƊȁƮׁ�خخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخ�ف �׀
IǞǐɐȲƵ�ׂبׇخ�ƒƵƮƵȺɈȲǞƊȁ�∅ȁƮƵȲȯƊȺȺ�ƊɈ�ƒȲǞȁƧƵɈȌȁ��ɨƵ� ȲȌȺȺǞȁǐׁ�خخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخ� �׀
IǞǐɐȲƵ�ׂب׈خ�/ɮǞȺɈǞȁǐ�ƒƵƊƧǘǶƊȁƮ� ȌǿǿɐȁǞɈɯ�ΗƵƊɈɐȲƵȺۋ��↵ȲƊȁȺǞɈ� ɐȺ�±ɈȌȯȺׁ�خخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخ� ׂ�
IǞǐɐȲƵ�ׂب׉خ�/ɮǞȺɈǞȁǐۋ��ΗɐɈɐȲƵ�ƒƵƊƧǘǶƊȁƮ�±ǞƮƵɩƊǶǲۋ��ƒƵƮƵȺɈȲǞƊȁ� ȌȁȁƵƧɈǞɨǞɈɯׁ�خخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخ� �׃
IǞǐɐȲƵبׁخ׃��ΘȌɐȲǶɯ�⇒ƵǘǞƧǶƵ�⇒ȌǶɐǿƵȺ�Ȍȁ� ƵƊƧǘ��ɨƵ�ƊɈ�↵ȌƮƮ�♥Ʈـ�hɐǶɯ�ׁׂ�خخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخ�فׂׂ׀ ׅ�
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(ǞȺɈȲǞƧɈ�ȌǏ�ƒƵƊƧǘǶƊȁƮ��ƧɈǞɨƵ�↵ȲƊȁȺȯȌȲɈƊɈǞȌȁ�
yƵɈɩȌȲǲ�ƒǶƊȁے��ǞǞ�

�

IǞǐɐȲƵبׂخ׃�� ƵƊƧǘ��ɨƵׁ�ش�ȺɈ�±Ɉ�ΘȌɐȲǶɯ� ȲȌȺȺɩƊǶǲ�⇒ȌǶɐǿƵȺ²ـ�ɐȁƮƊɯة�γɐǶɯ�ׁ׀Ɉǘׁ�خخخخخخخخخخخخخخخخخخخخخخخخخخخخخخ�فׂׂ׀ׂ�ة ׅ�
IǞǐɐȲƵب׃خ׃�� ƵƊƧǘ��ɨƵׁ�ش�ȺɈ�±Ɉ� ȲȌȺȺɩƊǶǲ�⇒ȌǶɐǿƵȺ²ـ�ɐȁƮƊɯة�γɐǶɯ�ׁ׀Ɉǘׇ�ةׂׂ׀ׂ�ةƊǿ�ٌ�ׇȯǿׁ�خخخخخخخخخخخخخخخخخخخ�ف �׆
IǞǐɐȲƵبׄخ׃��ΘȌɐȲǶɯ�⇒ƵǘǞƧǶƵ�⇒ȌǶɐǿƵȺ�Ȍȁ� ƵƊƧǘ��ɨƵ�ƊɈ�↵ȌƮƮ�♥Ʈـ�hɐǶɯ�ׁׂ�خخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخ�فׂׂ׀ ׇ�
IǞǐɐȲƵبׅخ׃��ΘȌɐȲǶɯ� ȲȌȺȺɩƊǶǲ�⇒ȌǶɐǿƵȺ²ـ�ɐȁƮƊɯة�γɐǶɯ�ׁ׀Ɉǘׁ�خخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخ�فׂׂ׀ׂ�ة ׇ�
IǞǐɐȲƵب׆خ׃�� ƵƊƧǘ��ɨƵش��↵ȌƮƮ�♥Ʈ� ȲȌȺȺɩƊǶǲ�⇒ȌǶɐǿƵȺ²ـ�ɐȁƮƊɯة�γɐǶɯ�ׁ׀Ɉǘׇ�ةׂׂ׀ׂ�ةƊǿ�ٌ�ׇȯǿׁ�خخخخخخخخخ�ف �׈
IǞǐɐȲƵبׇخ׃�� ɐƧǘƊȁƊȁ�♥ȌƊƮ�ΘȌɐȲǶɯ�⇒ƵǘǞƧǶƵ�↵ȲƊǏǏǞƧ�⇒ȌǶɐǿƵȺـ�hɐǶɯ�ׁׂ�خخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخ�فׂׂ׀ �׉
IǞǐɐȲƵب׈خ׃�� ɐƧǘƊȁƊȁ�♥ȌƊƮ�ΘȌɐȲǶɯ��↵�∅ȺƵȲȺ²ـ�ɐȁƮƊɯ�γɐǶɯ�ׁ׀Ɉǘׁ�خخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخخ�فׂׂ׀ׂ�ة �׉
�
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(ǞȺɈȲǞƧɈ�ȌǏ�ƒƵƊƧǘǶƊȁƮ��ƧɈǞɨƵ�↵ȲƊȁȺȯȌȲɈƊɈǞȌȁ�
yƵɈɩȌȲǲ�ƒǶƊȁׁ�ے��

�

��� +0641&7%6+10�
ÀǘƵ�∋ǞȺɈȲǞƧɈ�ȌǏ�ƒƵƊƧǘǶƊȁƮـ�ɈǘƵ�∋ǞȺɈȲǞƧɈف�ǘƊȺ�ȲƵɈƊǞȁƵƮ�∅ȲƦƊȁ�±ɯȺɈƵǿ�λɈƮـ�خÇȲƦƊȁ�±ɯȺɈƵǿȺف�ɈȌ�ƮƵɨƵǶȌȯ�Ɗȁ�
�ƧɈǞɨƵ�↵ȲƊȁȺȯȌȲɈƊɈǞȌȁ�ξƵɈɩȌȲǲ�ƒǶƊȁـ��↵ξƒف�ɈȌ�ǐɐǞƮƵ�ɈǘƵ�ƮƵɨƵǶȌȯǿƵȁɈ�ƊȁƮ�ǞǿȯǶƵǿƵȁɈƊɈǞȌȁ�ȌǏ�ƊƧɈǞɨƵ�
ɈȲƊȁȺȯȌȲɈƊɈǞȌȁف↵�ـ��ǞȁǏȲƊȺɈȲɐƧɈɐȲƵ�Ǟȁ�ɈǘƵ�∋ǞȺɈȲǞƧɈخ�↵Ȍ�ƮƵɨƵǶȌȯ�ɈǘƵ��↵ξƒة�∅ȲƦƊȁ�±ɯȺɈƵǿȺ�ɩǞǶǶ�ɐȁƮƵȲɈƊǲƵ�Ɗȁ�
ǞȁɨƵȺɈǞǐƊɈǞȌȁ�ȌǏ�ɈǘƵ�∋ǞȺɈȲǞƧɈٚȺ�ƵɮǞȺɈǞȁǐ�ɈȲƊǞǶȺة�ƧɯƧǶǞȁǐ�ǏƊƧǞǶǞɈǞƵȺة�ƊȁƮ�ɩƊǶǲǞȁǐ�ǏƊƧǞǶǞɈǞƵȺة�ƊȺ�ɩƵǶǶ�ƊȺ�ƧȌȁƮɐƧɈ�
ƦȲȌƊƮ�ȯɐƦǶǞƧ�ƵȁǐƊǐƵǿƵȁɈ�ɩǞɈǘǞȁ�ɈǘƵ�ƧȌǿǿɐȁǞɈɯخ�

ÀǘƵ�ȌɨƵȲƊȲƧǘǞȁǐ�ǐȌƊǶ�ȌǏ�ɈǘƵ��↵ξƒ�ǞȺ�ɈȌ�ƵȁƧȌɐȲƊǐƵ�Ɗ�ǘƵƊǶɈǘɯ�ƊȁƮ�ƊƧɈǞɨƵ�ƧȌǿǿɐȁǞɈɯ�ƊȁƮ�ɈȌ�ǞǿȯȲȌɨƵ�
ǘƵƊǶɈǘ�ƊȁƮ�ȯǘɯȺǞƧƊǶ�ɩƵǶǶƦƵǞȁǐ�Ǟȁ�ɈǘƵ�∋ǞȺɈȲǞƧɈخ�↵ǘǞȺ�ȯǶƊȁ�ɩǞǶǶ�ȯȲǞȌȲǞɈǞɹƵ�Ɗ�ǶǞȺɈ�ȌǏ�ȯȲȌǯƵƧɈȺ�ɈȌ�ǘƵǶȯ�ȯȲȌǿȌɈƵ��↵�
ǞȁǏȲƊȺɈȲɐƧɈɐȲƵ�ƊȁƮ�ȯȲȌɨǞƮƵȺ�ɈǘƵ�ƧȌǿǿɐȁǞɈɯ�ɩǞɈǘ�ǿȌȲƵ�ȌȯɈǞȌȁȺ�ɈȌ�ƧȌǿǿɐɈƵ�ƊȁƮ�ȲƵƧȲƵƊɈƵ�Ʀɯ�ǘɐǿƊȁٌ
ȯȌɩƵȲƵƮ�ǿȌƮƵȺ�ȌǏ�ɈȲƊȁȺȯȌȲɈخ�↵ǘƵ�ȌƦǯƵƧɈǞɨƵȺ�ȌǏ�ɈǘǞȺ��↵ξƒ�ƊȲƵ�ǶǞȺɈƵƮ�ƦƵǶȌɩب�

ω XƮƵȁɈǞǏɯ�ǐƊȯȺ�Ǟȁ�ɈǘƵ�ƵɮǞȺɈǞȁǐ�ȁƵɈɩȌȲǲخ�
ω XƮƵȁɈǞǏɯ�ƦƊȲȲǞƵȲȺ�ǞȁƧǶɐƮǞȁǐ�ƧȲƵƵǲȺة�ǿƊǯȌȲ�ɈǘȲȌɐǐǘǏƊȲƵȺة�ƊȁƮ�ȺɈƵƵȯ�ȺǶȌȯƵȺخ�
ω XƮƵȁɈǞǏɯ�ƊȁƮ�ƊȺȺƵȺȺ�ƵɮǞȺɈǞȁǐ�ǶǞȁǲȺ�ɈȌ�ƊȁƮ�ǏȲȌǿ�ȺɐȲȲȌɐȁƮǞȁǐ�ƧȌǿǿɐȁǞɈǞƵȺخ�
ω !ȌȁȁƵƧɈ�ƧȌǿǿɐȁǞɈɯ�ƮƵȺɈǞȁƊɈǞȌȁȺ�ɨǞƊ��↵�ǞȁǏȲƊȺɈȲɐƧɈɐȲƵ�ɈǘƊɈ�ǞȺ�ɐȁǞɨƵȲȺƊǶǶɯ�ƊƧƧƵȺȺǞƦǶƵ�ƊȁƮ�ǏȌȲ�ƊǶǶ�

ƊǐƵȺ�ƊȁƮ�ƊƦǞǶǞɈǞƵȺخف���ـ��
ω (ƵɨƵǶȌȯ�ƊɈɈȲƊƧɈǞɨƵ�ȯƵƮƵȺɈȲǞƊȁ�ȺɈȲƵƵɈȺ�ɈǘƊɈ�ƵȁƧȌɐȲƊǐƵ�ɩƊǶǲǞȁǐة�ƧɯƧǶǞȁǐة�ƊȁƮ�ȌɈǘƵȲ�ǏȌȲǿȺ�ȌǏ��↵خ�
ω XȁɨƵȺɈǞǐƊɈƵ�ƊȁƮ�ȺɐȯȯȌȲɈ�ȁȌȁٌǿȌɈȌȲǞɹƵƮ�ɩƊɈƵȲ�ɈȲƊȁȺȯȌȲɈƊɈǞȌȁ�ǿȌƮƵȺ�ȺɐƧǘ�ƊȺ�ǲƊɯƊǲǞȁǐة�ȯƊƮƮǶƵ�

ƦȌƊȲƮǞȁǐة�ƊȁƮ�ƧƊȁȌƵǞȁǐخ�
ω XƮƵȁɈǞǏɯ�ǲƵɯ�ɈȲǞȯ�ǐƵȁƵȲƊɈȌȲȺ�ƊȁƮ�ƊȲƵƊ�ǏȌȲ�ƵȁǘƊȁƧƵǿƵȁɈȺخ�
ω ²ɐȯȯȌȲɈ�ƦǞƧɯƧǶƵٌɈȲƊȁȺǞɈ�ǞȁɈƵǐȲƊɈǞȌȁة�ǞȁƧǶɐƮǞȁǐ�ƦǞƧɯƧǶƵ�ȯƊȲǲǞȁǐ�ƊȁƮ�ƵٌƦǞǲƵ�ƧǘƊȲǐǞȁǐ�ȺɈƊɈǞȌȁȺخ�

ÀǘƵ�ȯȲȌǯƵƧɈ�ȯǘƊȺƵȺ�ƊȲƵ�ǞǶǶɐȺɈȲƊɈƵƮ�ƦƵǶȌɩب�

�

��� ∃#%−)4170&�	�567&;�#4∋#�
ÀǘƵ��↵�ȁƵɈɩȌȲǲ�ǶȌƧƊɈƵƮ�ɩǞɈǘǞȁ�ɈǘƵ�∋ǞȺɈȲǞƧɈ�ȌǏ�ƒƵƊƧǘǶƊȁƮـ�ƊȺ�ȯȲȌɨǞƮƵƮ�Ǟȁ�ɈǘƵ�²ǞƮƵɩƊǶǲ�ƊȁƮ�ƒƵƮƵȺɈȲǞƊȁ�
!ȌȁȁƵƧɈǞɨǞɈɯ�ƒǶƊȁ�ٛفٜללכם�ǞȺ�ǞǶǶɐȺɈȲƊɈƵƮ�ƦƵǶȌɩ�Ǟȁ�IǞǐɐȲƵ�ׁخׁخ��

�↵�ȯǶƊȁȁǞȁǐ�Ǟȁ�ɈǘƵ�∋ǞȺɈȲǞƧɈ�ǘƊȺ�ƦƵƵȁ�ƵȁƧȌɐȲƊǐƵƮ�ɈǘȲȌɐǐǘ�ȯȲƵɨǞȌɐȺ�ƊȁƮ�ȌȁǐȌǞȁǐ�ǞȁǞɈǞƊɈǞɨƵȺ�ȺɐƧǘ�ƊȺ�↵ȲƊǞǶ�
��ɩǘǞƧǘ�ǞȺ�Ɗ�ƧȌȁɈǞȁɐȌɐȺ�ȲȌɐɈƵ�ǏȲȌǿ�ɈǘƵ� ƵȁȁƵɈɈ� ȲǞƮǐƵ�ǞȁةفȁȌɩ�ȲƵǏƵȲȲƵƮ�ɈȌ�ƊȺ�ɈǘƵ�⇓ƵȺɈȺǞƮƵ�↵ȲƊǞǶـ�׀׀׀ׂ
àƵȺɈ�ιƵǶȌɩȁƊ�ɈȌ�ƒƵƊƧǘǶƊȁƮخ�ΗɐȲɈǘƵȲǿȌȲƵة�ɈǘƵ�∋ǞȺɈȲǞƧɈ�ǞȺ�Ɗ�ȯƊȲɈȁƵȲ�ɈȌ�ɈǘƵ�±ɐȺɈƊǞȁƊƦǶƵ�↵ȲƊȁȺȯȌȲɈƊɈǞȌȁ�
§ƊȲɈȁƵȲȺǘǞȯ�ȌǏ�ɈǘƵ� ƵȁɈȲƊǶ��ǲƊȁƊǐƊȁـ�±↵ƒ ف��ɩǘǞƧǘ�ȺɐȯȯȌȲɈȺ�ɈǘƵ�⇓ƵȺɈȺǞƮƵ�↵ȲƊǞǶ�ƧȌȁƧƵȯɈخ�↵ǘƵ�⇓ƵȺɈȺǞƮƵ�
ÀȲƊǞǶ�ƧȌȁƧƵȯɈ�ǞȺ�ȯƊȲɈ�ȌǏ�ɈǘƵ�↵ȲƊǞǶ�ȌǏ�ɈǘƵ��ǲƊȁƊǐƊȁȺ�ɩǘǞƧǘ�ɩǞǶǶ�ƦƵ�Ɗ׀ׇ׃��ǲǿ�ǶȌȁǐ�ǘǞǲǞȁǐ�ƊȁƮ�ƧɯƧǶǞȁǐ�ɈȲƊǞǶ�
ǏȲȌǿ�±ǞƧƊǿȌɐȺة�  �Ǟȁ�ɈǘƵ�ȁȌȲɈǘ�ɈȌ� ȲƵɩȺɈƵȲة�⇓��Ǟȁ�ɈǘƵ�ȺȌɐɈǘة�ȯƊȺȺǞȁǐ�ɈǘȲȌɐǐǘ�ƒƵƊƧǘǶƊȁƮخ��

§ȲƵɨǞȌɐȺ�ȺɈɐƮǞƵȺ�ɈǘƊɈ�ǘƊɨƵ�ȲƵƧȌǿǿƵȁƮƵƮ��↵�ȁƵɈɩȌȲǲ�ǞǿȯȲȌɨƵǿƵȁɈȺ�ƊȁƮ�ƧȌȁȺǞƮƵȲƊɈǞȌȁȺ�ɩƵȲƵ�
ȲƵɨǞƵɩƵƮ�ƊȁƮة�ɩǘƵȲƵ�ǏƵƊȺǞƦǶƵة�ǞȁɈƵǐȲƊɈƵƮ�ǞȁɈȌ�ɈǘǞȺ��↵ξƒخ�±ɐƧǘ�ȺɈɐƮǞƵȺ�ƊȲƵ�ȺɐǿǿƊȲǞɹƵƮ�ƦƵǶȌɩ�Ǟȁ�²ƵƧɈǞȌȁ�
خׂخׁ

§ǘƊȺƵ�ׁى��
 ƊƧǲǐȲȌɐȁƮ�ƊȁƮ�

²ɈƊȲɈٌɐȯ�

§ǘƊȺƵ�ׂى��
yƵɈɩȌȲǲ�ƒǶƊȁ�
(ƵɨƵǶȌȯǿƵȁɈ�

§ǘƊȺƵى�׃��
XǿȯǶƵǿƵȁɈƊɈǞȌȁ�

²ɈȲƊɈƵǐɯ�ƊȁƮ�♥ƵȯȌȲɈǞȁǐ�
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(ǞȺɈȲǞƧɈ�ȌǏ�ƒƵƊƧǘǶƊȁƮ��ƧɈǞɨƵ�↵ȲƊȁȺȯȌȲɈƊɈǞȌȁ�ξƵɈɩȌȲǲ�ƒǶƊȁׂ�ے��

�

�

IǞǐɐȲƵ�ׁبׁخ�∋ǞȺɈȲǞƧɈ�ȌǏ�ƒƵƊƧǘǶƊȁƮ�±ǞƮƵɩƊǶǲ�ƊȁƮ�ƒƵƮƵȺɈȲǞƊȁ� ȌȁȁƵƧɈǞɨǞɈɯ�ƒǶƊȁفׁׁ׀ׂـ��
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�

(ǞȺɈȲǞƧɈ�ȌǏ�ƒƵƊƧǘǶƊȁƮ��ƧɈǞɨƵ�↵ȲƊȁȺȯȌȲɈƊɈǞȌȁ�
yƵɈɩȌȲǲ�ƒǶƊȁ׃�ے��

�

��� 24∋8+175�567&+∋5�
 ƊƧǲǐȲȌɐȁƮ�ƮȌƧɐǿƵȁɈȺ�ǞȁƧǶɐƮǞȁǐ�ȺɈɐƮǞƵȺة�ȯǶƊȁȺة�ƊȁƮ�ȯȌǶǞƧǞƵȺ�ɈǘƊɈ�ƊȲƵ�ȲƵǶƵɨƊȁɈ�ɈȌ�ɈǘǞȺ��↵ξƒ�ɩƵȲƵ�
ȲƵɨǞƵɩƵƮ�ƊȁƮ�ƊȲƵ�ȺɐǿǿƊȲǞɹƵƮ�ƦƵǶȌɩخ�

����� 5756#+0#∃.∋�4∋)+10#.�64#052146#6+10�2.#0�1(�6∗∋�%∋064#.�1−#0#)#0�
ǹ �∃+%;%.+0)�#0&�64#+.5 �/#56∋4�2.#0 ������� �

ÀǘƵ�ƮƵɨƵǶȌȯǿƵȁɈ�ȌǏ�ɈǘƵ�♥ƵǐǞȌȁƊǶ� ǞǲǞȁǐ�ƊȁƮ�↵ȲƊǞǶȺ�ϖƊȺɈƵȲ�ƒǶƊȁـ�♥ ↵ϖƒف�ƮƵǿȌȁȺɈȲƊɈƵȺ�ɈǘƊɈ�ǿƵǿƦƵȲȺ�
ȌǏ�ɈǘƵ�±ɐȺɈƊǞȁƊƦǶƵ�↵ȲƊȁȺȯȌȲɈƊɈǞȌȁ�ƒƊȲɈȁƵȲȺǘǞȯ�ȌǏ�ɈǘƵ� ƵȁɈȲƊǶ��ǲƊȁƊǐƊȁـ�±↵ƒ ف��ǘƊɨƵ�Ɗ�ƧȌǿǿǞɈǿƵȁɈ�ɈȌ�
�↵�ƊȁƮ�ɈȌ�ɩȌȲǲǞȁǐ�ɈȌǐƵɈǘƵȲ�ɈȌ�ƦƵɈɈƵȲ�ƧȌȁȁƵƧɈ�ɈǘƵ� ƵȁɈȲƊǶ��ǲƊȁƊǐƊȁ�ȲƵǐǞȌȁخ�↵ǘƵ�ȯǶƊȁ�ȌɐɈǶǞȁƵȺ�ɈǘƵ�
ȯȲȌȯȌȺƵƮ�ȲƵǐǞȌȁƊǶ�ƦǞƧɯƧǶǞȁǐ�ƊȁƮ�ɈȲƊǞǶȺ�ȁƵɈɩȌȲǲ�ɩǘǞƧǘ�ƧȌȁȁƵƧɈȺ�ɐȲƦƊȁ�ƊȁƮ�ɈȌɩȁ�ƧƵȁɈȲƵȺ�ƊȁƮ�ȲƵǐǞȌȁƊǶ�
ƮƵȺɈǞȁƊɈǞȌȁȺ�Ǟȁ�ɈǘƵ� ƵȁɈȲƊǶ��ǲƊȁƊǐƊȁخ��ɨƵȲƊǶǶة�ɈǘƵ�ǐȌƊǶ�ȌǏ�ɈǘƵ�♥ ↵ϖƒ�ǞȺ�ɈȌب�

ω XȁƧȲƵƊȺƵ�ƦǞƧɯƧǶǞȁǐ�ǿȌƮƵ�ȺǘƊȲƵȺ�ƊƧȲȌȺȺ�ɈǘƵ�ȲƵǐǞȌȁ�
ω ªƵƮɐƧƵ�ΙΘΙ�ƵǿǞȺȺǞȌȁȺ�ƊȁƮ�ȌɈǘƵȲ�ƵȁɨǞȲȌȁǿƵȁɈƊǶ�ǞǿȯƊƧɈȺ�ȯȲȌƮɐƧƵƮ�Ʀɯ�ɈǘƵ�ɈȲƊȁȺȯȌȲɈƊɈǞȌȁ�

ȺƵƧɈȌȲ�
ω ªƵƮɐƧƵ�ƧȌǶǶǞȺǞȌȁ�ƊȁƮ�ǞȁǯɐȲɯ�ȲƊɈƵȺ�ǞȁɨȌǶɨǞȁǐ�ɨɐǶȁƵȲƊƦǶƵ�ȲȌƊƮ�ɐȺƵȲȺة�ƊȁƮ��
ω XȁƧȲƵƊȺƵ�ɈǘƵ�ȺɐȺɈƊǞȁƊƦǶƵ�ƊȁƮ�ƊǏǏȌȲƮƊƦǶƵ�ɈȲƊȁȺȯȌȲɈƊɈǞȌȁ�ȌȯɈǞȌȁȺ�ƊɨƊǞǶƊƦǶƵ�ɈȌ�ƊǶǶ�ɩǘȌ�ǶǞɨƵة�ɩȌȲǲة�

ƊȁƮ�ȯǶƊɯ�Ǟȁ�ɈǘƵ� ƵȁɈȲƊǶ��ǲƊȁƊǐƊȁخ��

�Ⱥ�Ɗ�ȯƊȲɈ�ȌǏ�ɈǘƵ� ƵȁɈȲƊǶ��ǲƊȁƊǐƊȁ�ȲƵǐǞȌȁة�ƒƵƊƧǘǶƊȁƮ�ƮǞȲƵƧɈǶɯ�ƦƵȁƵǏǞɈȺ�ǏȲȌǿ�ɈǘƵ�ǞǿȯǶƵǿƵȁɈƊɈǞȌȁ�ȌǏ�ɈǘǞȺ�
ȯǶƊȁخ�ΗɐȲɈǘƵȲǿȌȲƵة�ɈǘƵȲƵ�ƧȌǿƵ�ƧȌǿǿɐȁǞɈɯ�ƦƵȁƵǏǞɈȺ�ɩǞɈǘ�Ɗ�ǶƊȲǐƵȲ�ȲƵǶǞƊȁƧƵ�Ȍȁ�ƊƧɈǞɨƵ�ǿȌƮƵȺ�ȌǏ�ɈȲƊɨƵǶ�ƊȺ�
ȌȯȯȌȺƵƮ�ɈȌ�ɐȺǞȁǐ�ɈǘƵ�ƊɐɈȌǿȌƦǞǶƵ�ƊȺ�ȌɐɈǶǞȁƵƮ�Ǟȁ�ɈǘƵ�♥ ↵ϖƒخ�

����� ∗+)∗9#;����2∋#%∗.#0&�64#052146#6+10�2.#00+0)�567&;��,7.;������ �

ÀǘƵ�ȌƦǯƵƧɈǞɨƵ�ȌǏ�ɈǘƵ�ΘǞǐǘɩƊɯׇ׉��ƒƵƊƧǘǶƊȁƮ�↵ȲƊȁȺȯȌȲɈƊɈǞȌȁ�ƒǶƊȁȁǞȁǐ�±ɈɐƮɯ�ɩƊȺ�ɈȌ�ǞƮƵȁɈǞǏɯ�ƊȁƮ�ƵɨƊǶɐƊɈƵ�
ɈɩȌ�ȯȌɈƵȁɈǞƊǶ�ǞǿȯȲȌɨƵƮ�ƊǶǞǐȁǿƵȁɈ�ȌȯɈǞȌȁȺ�ǏȌȲ�ΘǞǐǘɩƊɯׇ׉��ɈǘȲȌɐǐǘ�ɈǘƵ�∋ǞȺɈȲǞƧɈ�ȌǏ�ƒƵƊƧǘǶƊȁƮوȌȁƵ�Ȍȁ�
ɈǘƵ�ƵɮǞȺɈǞȁǐ�ȲȌɐɈƵ�ƊȁƮ�ȌȁƵ�Ȍȁ�Ɗȁ�ƊǶɈƵȲȁƊɈƵ�ȲȌɐɈƵخ�↵ǘǞȺ�ɩƊȺ�ƊƧǘǞƵɨƵƮ�Ʀɯ�ƊȺȺƵȺȺǞȁǐ�ɈǘƵ�ƵɮǞȺɈǞȁǐ�ƊȁƮ�ǏɐɈɐȲƵ�
ƧȌȁƮǞɈǞȌȁȺ�ƊǶȌȁǐ�ɈǘƵ�ƵɮǞȺɈǞȁǐ�ƧȌȲȲǞƮȌȲة�ƮƵɨƵǶȌȯǞȁǐ�ȯȌɈƵȁɈǞƊǶ�ǞǿȯȲȌɨƵǿƵȁɈ�ȌȯɈǞȌȁȺة�ȺƧȲƵƵȁǞȁǐ�ɈǘƵ�
ȌȯɈǞȌȁȺة�ƊȁƮ�ƧȌǿȯǶƵɈǞȁǐ�Ɗ�ǿɐǶɈǞȯǶƵ�ƊƧƧȌɐȁɈ�ƵɨƊǶɐƊɈǞȌȁـ�ϖ�/ف�ɈȌ�ǞƮƵȁɈǞǏɯ�ȌȁƵ�ȯȲƵǏƵȲȲƵƮ�ȌȯɈǞȌȁ�ǏȌȲ�ɈǘƵ�
ƵɮǞȺɈǞȁǐ�ȲȌɐɈƵ�ƊȁƮ�ȌȁƵ�ȯȲƵǏƵȲȲƵƮ�ȌȯɈǞȌȁ�ǏȌȲ�ɈǘƵ�ƊǶɈƵȲȁƊɈƵ�ȲȌɐɈƵخ�↵ǘƵ�ȯȲƵǏƵȲȲƵƮ�ȌȯɈǞȌȁȺ�ɩƵȲƵ�ɈǘƵȁ�ȲƵǏǞȁƵƮ�
ɈȌ�ƊƮƮȲƵȺȺ�ϖ�/�ǏǞȁƮǞȁǐȺة�ƊƮɨƊȁƧƵ�ɈƵƧǘȁǞƧƊǶ�ƮƵɨƵǶȌȯǿƵȁɈة�ƊȁƮ�ƊƮƮȲƵȺȺ�ȺɈƊǲƵǘȌǶƮƵȲ�ƊȁƮ�ΩȁƮǞǐƵȁȌɐȺ�
ƧȌȁȺǞƮƵȲƊɈǞȌȁȺخ�

àǘǞǶƵ�ɈǘƵ�ȺɈɐƮɯ�ɩƊȺ�ǿƊǞȁǶɯ�ǏȌƧɐȺƵƮ�Ȍȁ�ɨƵǘǞƧǶƵȺ�ƊǶȌȁǐ�ɈǘƵ�ΘǞǐǘɩƊɯׇ׉��ƧȌȲȲǞƮȌȲة��↵�ɩƊȺ�ƊƮƮȲƵȺȺƵƮ�ƊɈ�Ɗ�
ǘǞǐǘٌǶƵɨƵǶخ�ΗȌǶǶȌɩǞȁǐ�ɈǘƵ�ϖ�/ة�ɈǘƵ�ȯȲƵǏƵȲȲƵƮ�ȌȁǶǞȁƵ�ȌȯɈǞȌȁ�ɩƊȺ�ȲƵǏǞȁƵƮ�ƦƊȺƵƮ�Ȍȁ�ǏƵƵƮƦƊƧǲ�ǏȲȌǿ�
ȺɈƊǲƵǘȌǶƮƵȲȺ�ƊȁƮ�ΩȁƮǞǐƵȁȌɐȺ�ǐȲȌɐȯȺ�ɈȌ�ƊƮƮȲƵȺȺ�ƧȌȁȺǞƮƵȲƊɈǞȌȁȺ�ȲƵǶƊɈƵƮ�ɈȌ�ȲȌƊƮ�ȺƊǏƵɈɯة�ɩƊǶǲǞȁǐ�
��ǞǿȯƊƧɈȺ�ɈȌ�ȯƊȲǲȺ�ƊȁƮ�ȌȯƵȁة�ƵǿƵȲǐƵȁƧɯ�ȺƵȲɨǞƧƵ�ƊƧƧƵȺȺǞƦǞǶǞɈɯة�ɈȲƊȁȺǞɈةفǞȁƧǶɐƮǞȁǐ�ȺƊǏƵ�ȲȌɐɈƵȺ�ɈȌ�ȺƧǘȌȌǶـ
ȺȯƊƧƵȺة�ǶȌƧƊǶ�ȲȌƊƮ�ƊǶǞǐȁǿƵȁɈȺة�ƊȁƮ�ƵȁɨǞȲȌȁǿƵȁɈƊǶ�ƧȌȁȺǞƮƵȲƊɈǞȌȁȺخ�⇓ƊǶǲǞȁǐ�ƊȁƮ�ɈȲƊȁȺǞɈ�ƊƧƧƵȺȺǞƦǞǶǞɈɯ�ɩƊȺ�
ȺȯƵƧǞǏǞƧƊǶǶɯ�ƊƮƮȲƵȺȺƵƮ�Ǟȁ�ɈǘƵ�ȺƵƧɈǞȌȁ�ƦƵɈɩƵƵȁ�ΘɐȺɈȌȁ�♥ȌƊƮش�� ɐƧǘƊȁƊȁ�♥ȌƊƮ�ɈȌ�↵ȲƵȯƊȁǞƵȲ� ƵȁƧǘ�♥ȌƊƮخ��

����� &+564+%6�1(�2∋#%∗.#0&�2#4−5�	�4∋%4∋#6+10�/#56∋4�2.#0����� ������
�������

ÀǘƵ�ȯɐȲȯȌȺƵ�ȌǏ�ɈǘƵ�∋ǞȺɈȲǞƧɈ�ȌǏ�ƒƵƊƧǘǶƊȁƮ�ƒƊȲǲȺۋ��♥ƵƧȲƵƊɈǞȌȁ�ϖƊȺɈƵȲ�ƒǶƊȁ�ǞȺ�ɈȌ�ȯȲȌɨǞƮƵ�ǐɐǞƮƊȁƧƵ�ǏȌȲ�ɈǘƵ�
ƮƵƧǞȺǞȌȁȺ�ǿƊƮƵ�ƊȁƮ�ƊƧɈǞȌȁȺ�ɈƊǲƵȁ�ȌɨƵȲ�ɈǘƵ�ȁƵɮɈ�ׁ׀�ɯƵƊȲȺ�ƊȺ�ɈǘƵ�ȯȌȯɐǶƊɈǞȌȁ�ȌǏ�ɈǘƵ�∋ǞȺɈȲǞƧɈ�ȌǏ�ƒƵƊƧǘǶƊȁƮ�
ǐȲȌɩȺخ�↵ǘƵȺƵ�ƮƵƧǞȺǞȌȁȺ�ȲƵɨȌǶɨƵ�ƊȲȌɐȁƮ�ɈǘƵ�ƮƵɨƵǶȌȯǿƵȁɈ�ȌǏ�ȯƊȲǲȺة�ɈȲƊǞǶȺة�ɩƊɈƵȲǏȲȌȁɈة�ǞȁƮȌȌȲ�ȺȯƊƧƵȺة�
ȲƵƧȲƵƊɈǞȌȁ�ȺƵȲɨǞƧƵȺة�ȺȯƵƧǞƊǶ�ƵɨƵȁɈȺة�ƊȁƮ�ǞȁɨƵȺɈǿƵȁɈȺخ�↵ǘƵ�ɨƊǶɐƵȺة�ȁƵƵƮȺة�ƵɮȯƵƧɈƊɈǞȌȁȺة�ƊȁƮ�ȯȲǞȌȲǞɈǞƵȺ�ȌǏ�
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�

(ǞȺɈȲǞƧɈ�ȌǏ�ƒƵƊƧǘǶƊȁƮ��ƧɈǞɨƵ�↵ȲƊȁȺȯȌȲɈƊɈǞȌȁ�
yƵɈɩȌȲǲ�ƒǶƊȁׄ�ے��

�

ɈǘƵ�ƧȌǿǿɐȁǞɈɯ�ɩƵȲƵ�ȲƵǏǶƵƧɈƵƮ�Ǟȁ�ɈǘǞȺ�ȯǶƊȁخ��ɨƵȲƊǶǶة�ɈǘƵ�ǐȌƊǶ�ȌǏ�ɈǘǞȺ�ȯǶƊȁ�ɩƊȺ�ɈȌ�ȌɐɈǶǞȁƵ�ȲƵƧȲƵƊɈǞȌȁ�
ȯȲȌǐȲƊǿȺ�ƊȁƮ�ƵɨƵȁɈȺ�ɈǘƊɈ�ƧƊȁ�ƦƵ�ƵȁǯȌɯƵƮ�Ʀɯ�ȯƵȌȯǶƵ�ȌǏ�ƊǶǶ�ƊǐƵȺ�ƊȁƮ�ƊƦǞǶǞɈǞƵȺخ�↵ǘƵ�ȌǶƮƵȲ�ƮƵǿȌǐȲƊȯǘǞƧ�ȌǏ�
§ƵƊƧǘǶƊȁƮ�ǏƊƧǞǶǞɈƊɈƵȺ�Ɗȁ�ǞȁƧȲƵƊȺƵ�Ǟȁ�ƮƵǿƊȁƮ�ǏȌȲ�ɩƊǶǲǞȁǐ�ȌȯȯȌȲɈɐȁǞɈǞƵȺة�ǘǞǐǘ�ȺɈƊȁƮƊȲƮ�ɈȲƊǞǶ�ƧȌȁȺɈȲɐƧɈǞȌȁ�
ƊȁƮ�ǿƊǞȁɈƵȁƊȁƧƵة�ɩƊɈƵȲǏȲȌȁɈ�ƊƧƧƵȺȺ�ǏȌȲ�ɈǘȌȺƵ�ɩǞɈǘ�ǿȌƦǞǶǞɈɯ�ǞȺȺɐƵȺة�ƊȁƮ�ǞȁɈƵȲٌƧȌȁȁƵƧɈƵƮ�ƊȁƮ�
ƧȌȌȲƮǞȁƊɈƵƮ�ȺƵȲɨǞƧƵȺخ�Ωȁ�ƊƮƮǞɈǞȌȁ�ɈȌ�ɈǘǞȺة�ȌɈǘƵȲ�ȌƦǯƵƧɈǞɨƵȺ�ȲƵǶƊɈƵƮ�ɈȌ��↵�ǞȁƧǶɐƮƵ�ƦɐǞǶƮǞȁǐ�Ȍȁ�ɈǘƵ�±ǞƮƵɩƊǶǲ�
ƊȁƮ�ƒƵƮƵȺɈȲǞƊȁ� ȌȁȁƵƧɈǞɨǞɈɯ�ƒǶƊȁة�ɈǘƵ�ƮƵɨƵǶȌȯǿƵȁɈ�ȌǏ�ƦƵƊƧǘ�ƊƧƧƵȺȺ�ȌȯȯȌȲɈɐȁǞɈǞƵȺة�ɈǘƵ�ƧȲƵƊɈǞȌȁ�ȌǏ�
ǏȌȲǿƊǶ�ɈȲƊǞǶȺ�ƊȁƮ�ɈȲƊǞǶ�ǿƊȯȺة�ɈǘƵ�ǞǿȯȲȌɨƵǿƵȁɈ�ȌǏ�ȺǞǐȁƊǐƵة�ƊȁƮ�ɈǘƵ�ƮƵɨƵǶȌȯǿƵȁɈ�ȌǏ�Ɗ�ƦǞǲƵ�ǶƊȁƵ�Ȍȁ�ȌȲ�ȌǏǏ�
RǞǐǘɩƊɯخׇ׉��ΙɐǞƮƊȁƧƵ�ǏȲȌǿ�ɈǘƵ�ǿƊȺɈƵȲ�ȯǶƊȁ�ǿƊɯ�ǞȁǏȌȲǿ�ɩǘƊɈ�ǞȁǏȲƊȺɈȲɐƧɈɐȲƵ�ȁƵƵƮȺ�ɈȌ�ƦƵ�ƮƵɨƵǶȌȯƵƮ�
ƊȁƮ�ȯȲǞȌȲǞɈǞɹƵƮ�Ǟȁ�ɈǘƵ��↵ξƒخ�

����� 1((+%+#.�%1//70+6;�2.#0��������

ÀǘƵ��ǏǏǞƧǞƊǶ� ȌǿǿɐȁǞɈɯ�ƒǶƊȁـ�� ƒف�ȯȲȌɨǞƮƵȺ�Ɗ�ƧȌǿȯȲƵǘƵȁȺǞɨƵ�ȲƵɨǞƵɩ�ȌǏ�ɈǘƵ�ƧȌǿǿɐȁǞɈɯ�ƮƵǿȌǐȲƊȯǘǞƧȺ�
ȌɨƵȲƊǶǶ�ƊȁƮ�Ʀɯ�ƊȲƵƊ�ȌǏ�ɈǘƵ�∋ǞȺɈȲǞƧɈخ�ΩɈ�ǏȌȲƵƧƊȺɈȺ�Ɗȁ�ƊȁȁɐƊǶ�ǐȲȌɩɈǘ�ȲƊɈƵ�ȌǏڭ׆خ׃��ȌɨƵȲ�ɈǘƵ�ȁƵɮɈ�ׂ׀�ɯƵƊȲȺة�
ƦƊȺƵƮ�Ȍȁ�ǘǞȺɈȌȲǞƧ�ǐȲȌɩɈǘ�ȲƊɈƵȺة�ȯȲȌȯȌȺƵƮ�ǿƊǯȌȲ�ƮƵɨƵǶȌȯǿƵȁɈȺة�ƊȁƮ�ƵɮƊǿȯǶƵ�ǐȲȌɩɈǘ�ɈȲƵȁƮȺ�ȌǏ�ȺǞǿǞǶƊȲ�
ƧȌǿǿɐȁǞɈǞƵȺ�Ǟȁ�ɈǘƵ��ǲƊȁƊǐƊȁخ�↵ɩȌ�ƊǶɈƵȲȁƊɈƵ�ǐȲȌɩɈǘ�ȲƊɈƵȺ�ɩƵȲƵ�ƊǶȺȌ�ƵȺɈǞǿƊɈƵƮة�ƊƧƧȌɐȁɈǞȁǐ�ǏȌȲ�
ȺƧƵȁƊȲǞȌȺ�ɩǘƵȲƵ�ǶǞɈɈǶƵ�ɈȌ�ȁȌ�ƮƵɨƵǶȌȯǿƵȁɈ�ȌƧƧɐȲȺ�ƊȁƮ�ǘǞȺɈȌȲǞƧ�ǐȲȌɩɈǘ�ȲƊɈƵȺ�ȲƵǿƊǞȁ�ƧȌȁȺǞȺɈƵȁɈة�ƊȁƮ�Ɗȁ�ٗǞȁ�
ƦƵɈɩƵƵȁ٘�ǐȲȌɩɈǘ�ȲƊɈƵ�ɈȌ�ƊƧƧȌɐȁɈ�ǏȌȲ�ǏǶɐƧɈɐƊɈǞȌȁȺ�Ǟȁ�ɈǘƵ�ǿƊȲǲƵɈ�ƊȁƮ�ȯȌȯɐǶƊɈǞȌȁ�ȯɐǶǶ�ǏƊƧɈȌȲȺخ��

�ȁƵ�ȌǏ�ɈǘƵ�ȌƦǯƵƧɈǞɨƵȺ�ȌǏ�ɈǘƵ�� ƒ�ɐȁƮƵȲ�ɈǘƵ�↵ȲƊȁȺȯȌȲɈƊɈǞȌȁ�±ƵƧɈǞȌȁ�ǞȺ�ɈǘƵ�ٗ²ƊǏƵ�ƊȁƮ�ƧȌȁɨƵȁǞƵȁɈ�
ȯƵƮƵȺɈȲǞƊȁ�ƊȁƮ�ƦǞƧɯƧǶƵ�ƊƧƧƵȺȺ�ɈȌ�ȺƧǘȌȌǶȺة�ȯƊȲǲȺ�ƊȁƮ�ƦƵɈɩƵƵȁ�ȁƵǞǐǘƦȌɐȲǘȌȌƮȺ٘خ�ƒȌǶǞƧǞƵȺ�ȲƵǶƊɈƵƮ�ɈȌ��↵�Ǟȁ�
ɈǘƵ�� ƒ�ƊȲƵ�ɈȌ�ǞǿȯǶƵǿƵȁɈ�ɈǘƵ�ȲƵƧȌǿǿƵȁƮƊɈǞȌȁȺ�ȌǏ�ɈǘƵ�±ǞƮƵɩƊǶǲ�ƊȁƮ�ƒƵƮƵȺɈȲǞƊȁ� ȌȁȁƵƧɈǞɨǞɈɯ�ƒǶƊȁ�ƊȁƮ�
ɈǘƵ�↵ȲƊǞǶȺ�ׂ׀׀׀�ǞȁǞɈǞƊɈǞɨƵ�ƊȁƮ�ǞȁƧȲƵƊȺƵ�ƊƧƧƵȺȺ�ɈȌ�ƊǶɈƵȲȁƊɈǞɨƵ�ǿȌƮƵȺ�ȌǏ�ɈȲƊȁȺȯȌȲɈƊɈǞȌȁ�ɈǘȲȌɐǐǘ�
ȁƵǞǐǘƦȌɐȲǘȌȌƮ�ƮƵȺǞǐȁخ��

��±ǞƮƵɩƊǶǲ�ƊȁƮ�ƒƵƮƵȺɈȲǞƊȁ� ȌȁȁƵƧɈǞɨǞɈɯ�ǿƊȯ�ǞȺ�ǞȁƧǶɐƮƵƮ�Ǟȁ�±ƧǘƵƮɐǶƵ�ׄـ�wƊȯف׃��ȌǏ�ɈǘƵ�� ƒ�ɩǘǞƧǘ�
ǞƮƵȁɈǞǏǞƵȺ�ɈǘƵ�ƵɮǞȺɈǞȁǐ�ƊȁƮ�ǏɐɈɐȲƵ�ȯȲȌȯȌȺƵƮ�ȯƵƮƵȺɈȲǞƊȁ�ǏƊƧǞǶǞɈǞƵȺ�Ǟȁ�ƒƵƊƧǘǶƊȁƮخ��

����� 5+&∋9#.−�	�2∋&∋564+#0�%100∋%6+8+6;�2.#0������ ��

ÀǘƵ�±ǞƮƵɩƊǶǲ�ƊȁƮ�ƒƵƮƵȺɈȲǞƊȁ� ȌȁȁƵƧɈǞɨǞɈɯ�ƒǶƊȁ�ȯȲȌɨǞƮƵȺ�ǐɐǞƮƊȁƧƵ�ǏȌȲ�ɈǘƵ�ȯǶƊȁȁǞȁǐ�ȌǏ�ȯƵƮƵȺɈȲǞƊȁ�
ƧȌȁȁƵƧɈǞȌȁȺ�ɈǘƊɈ�ȺɐǞɈ�ɈǘƵ�ȁƵƵƮȺ�ȌǏ�ƊǶǶ�ɩǘȌ�ƵȁǯȌɯ�ƒƵƊƧǘǶƊȁƮخ� ȌǿǿɐȁǞɈɯ�ƧȌȁȺɐǶɈƊɈǞȌȁ�ɩƊȺ�Ɗ�
ǏɐȁƮƊǿƵȁɈƊǶ�ȯƊȲɈ�ȌǏ�ɈǘƵ�ȯǶƊȁȁǞȁǐ�ȯȲȌƧƵȺȺخ�↵ǘƵ�ƦǞǐǐƵȺɈ�ɈǘƵǿƵ�ǘƵƊȲƮ�ƮɐȲǞȁǐ�ɈǘƵ�ȯɐƦǶǞƧ�ƧȌȁȺɐǶɈƊɈǞȌȁ�
ȯȲȌƧƵȺȺ�ɩƊȺ�ɈǘƊɈ�ȲƵȺǞƮƵȁɈȺ�ɩƊȁɈ�ƧǶƵƊȲ�ȲȌɐɈƵȺة�ȺȯƵƧǞ˛ƧƊǶǶɯ�ȌȁƵȺ�ɈǘƊɈ�ȯȲȌɨǞƮƵ�ٗǶȌȌȯȺ٘خ�↵ǘǞȺ�ɩƊȺ�ƵɮȯȲƵȺȺƵƮ�
Ʀɯ�ȲƵȺǞƮƵȁɈȺ�ƊȁƮ�ǶȌƧƊǶ�ƦɐȺǞȁƵȺȺ�ȌɩȁƵȲȺة�ƦȌɈǘ�ǏȌȲ�ȯɐȲȯȌȺƵȺ�ȌǏ�ɈǘƵǞȲ�Ȍɩȁ�ɐȺƵ�ƊȁƮ�ƵȁǯȌɯǿƵȁɈ�ƊȺ�ɩƵǶǶ�ƊȺ�
ɈǘƵ�ƵȁǯȌɯǿƵȁɈ�ȌǏ�ɨǞȺǞɈȌȲȺ�ƊȁƮ�ɈȌɐȲǞȺɈȺخ�↵ǘƵ�ƧȌǿǿɐȁǞɈɯٚȺ�ȯȲƵǏƵȲƵȁƧƵ�ǞȺ�ǏȌȲ�Ɗ�ȯƵƮƵȺɈȲǞƊȁ�ȁƵɈɩȌȲǲ�ɈǘƊɈ�
ȺɐǞɈȺ�ɈǘƵ�ȁƵƵƮȺ�ȌǏ�ƊǶǶ�ɩǘȌ�ƵȁǯȌɯ�ƒƵƊƧǘǶƊȁƮخ�

��� %1//70+%#6+105�	�∋0)#)∋/∋06�
ÀǘƵ�ȯɐȲȯȌȺƵ�ȌǏ�ɈǘƵ�ƵȁǐƊǐƵǿƵȁɈ�ȯȲȌƧƵȺȺ�ǞȺ�ɈȌ�ǞȁǏȌȲǿ�ƧȌǿǿɐȁǞɈɯ�ǿƵǿƦƵȲȺ�ȌǏ�ɈǘƵ�ȯȲȌǯƵƧɈ�ƊȁƮ�ƧȌǶǶƵƧɈ�
ǏƵƵƮƦƊƧǲ�ɈȌ�ƵȁȺɐȲƵ�ɈǘƵ�ǏǞȁƊǶ��↵ξƒ�ȲƵǏǶƵƧɈȺ�ɈǘƵǞȲ��↵�ǞȁɈƵȲƵȺɈȺ�ƊȁƮ�ȁƵƵƮȺخ�↵ǘƵ�ƵȁǐƊǐƵǿƵȁɈ�ɩǞǶǶ�ȌƧƧɐȲ�ȌɨƵȲ�
ɈɩȌ�ȯǘƊȺƵȺخ�↵ǘƵ�ǏǞȲȺɈ�ȯǘƊȺƵ�ƊǞǿȺ�ɈȌ�ƧȌǶǶƵƧɈ�ƧȌǿǿɐȁǞɈɯ�ǏƵƵƮƦƊƧǲ�Ȍȁ�ǞȺȺɐƵȺة�ǐƊȯȺ�ƊȁƮ�ƦƊȲȲǞƵȲȺ�ǏƊƧǞȁǐ��↵�
ɐȺƵȲȺ�Ǟȁ�ɈǘƵ�ƧȌǿǿɐȁǞɈɯ�ƊȁƮ�ǞƮƵȁɈǞǏɯ�ǐȌƊǶȺ�ƊȁƮ�Ɗ�ɨǞȺǞȌȁ�ǏȌȲ�ɩǘƊɈ�ɈǘƵɯ�ɩȌɐǶƮ�ǶǞǲƵ�ɈȌ�ȺƵƵ�Ǟȁ�ɈǘƵ�ǏɐɈɐȲƵخ�↵ǘƵ�
ȺƵƧȌȁƮ�ȯǘƊȺƵ�ȌǏ�ƵȁǐƊǐƵǿƵȁɈ�ƧȌȁȺǞȺɈȺ�ȌǏ�ȯȲƵȺƵȁɈǞȁǐ�ɈǘƵ�ƮȲƊǏɈ��↵ξƒ�ɈǘƊɈ�ɩǞǶǶ�ƦƵ�ƮƵɨƵǶȌȯƵƮ�ƦƊȺƵƮ�Ȍȁ�
ǏƵƵƮƦƊƧǲ�ȺȌǶǞƧǞɈƵƮ�ǏȲȌǿ�ƧȌǿǿɐȁǞɈɯ�ǿƵǿƦƵȲȺ�ƮɐȲǞȁǐ�ɈǘƵ�ǏǞȲȺɈ�ȯǘƊȺƵخ�ΩȁȯɐɈ�ȲƵƧƵǞɨƵƮ�ƮɐȲǞȁǐ�ƒǘƊȺƵ�ׂ�Ȍȁ�
ɈǘƵ�ƮȲƊǏɈ��↵ξƒ�ɩǞǶǶ�ƦƵ�ȁƵƧƵȺȺƊȲɯ�ɈȌ�ȲƵǏǞȁƵ�ɈǘƵ�ǏǞȁƊǶ��↵ξƒخ�
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(ǞȺɈȲǞƧɈ�ȌǏ�ƒƵƊƧǘǶƊȁƮ��ƧɈǞɨƵ�↵ȲƊȁȺȯȌȲɈƊɈǞȌȁ�
yƵɈɩȌȲǲ�ƒǶƊȁׅ�ے��

�

��� ∋:+56+0)�%10&+6+105�	�%106∋:6�
ÀǘƵ�ƵɮǞȺɈǞȁǐ�ƧȌȁƮǞɈǞȌȁȺ�ȌǏ��↵�ǏƊƧǞǶǞɈǞƵȺ�Ǟȁ�ƒƵƊƧǘǶƊȁƮ�ɩƵȲƵ�ȲƵɨǞƵɩƵƮ�ƊȁƮ�ɈǘƵ�ƧȌǿǿɐȁǞɈɯ�ƮƵǿȌǐȲƊȯǘǞƧȺ�
ƊȁƮ�ǶƊȁƮ�ɐȺƵ�ɩƵȲƵ�ƊȺȺƵȺȺƵƮة�ɩǘǞƧǘ�ƊȲƵ�ƊǶǶ�ȺɐǿǿƊȲǞɹƵƮ�Ǟȁ�ɈǘƵ�ǏȌǶǶȌɩǞȁǐ�ȺƵƧɈǞȌȁخ��

��� %1//70+6;�&∋/1)4#2∗+%5�
ÀǘƵ�∋ǞȺɈȲǞƧɈ�ȌǏ�ƒƵƊƧǘǶƊȁƮ�ǘƊȺ�Ɗ�
ȯȌȯɐǶƊɈǞȌȁ�ȌǏ�ׅ׉׈ׇة�ƦƊȺƵƮ�Ȍȁ�ɈǘƵ�ׁׂׂ׀�
!ƵȁȺɐȺ�ȺɈƊɈǞȺɈǞƧȺخ��Ⱥ�ȺƵƵȁ�Ǟȁ�IǞǐɐȲƵ�ׂةׁخ�
ɈǘƵ�ƮƵǿȌǐȲƊȯǘǞƧȺ�ȌǏ�ɈǘƵ�ƧȌǿǿɐȁǞɈɯ�
ƊȲƵ�ǐƵȁƵȲƊǶǶɯ�ȌǶƮƵȲة�ɩǞɈǘ�ǿƊȁɯ�ȲƵȺǞƮƵȁɈȺ�
ƦƵɈɩƵƵȁ�ɈǘƵ�ƊǐƵȺ�ȌǏ�ׅׅ�ƊȁƮ׉׆��ɯƵƊȲȺخ�

ÀǘƵ�ǿƊǞȁ�ǿȌƮƵ�ȌǏ�ƧȌǿǿɐɈǞȁǐ�ǞȺ�Ʀɯ�ƧƊȲة�
ɈȲɐƧǲة�ȌȲ�ɨƊȁ�ƊȺ�Ɗ�ƮȲǞɨƵȲڭׇ׈ـ��ȌǏ�∋ǞȺɈȲǞƧɈ�
ȲƵȺǞƮƵȁɈȺ�ƦƊȺƵƮ�Ȍȁ�ׂ׆ׁ׀� ƵȁȺɐȺ�
ȺɈƊɈǞȺɈǞƧȺخف� ƵɈɩƵƵȁ�ׁׂ׀׀�ƊȁƮ�ׂة׆ׁ׀�ɈǘƵ�
ȯƵȲƧƵȁɈƊǐƵ�ȌǏ�ȲƵȺǞƮƵȁɈȺ�ɈǘƊɈ�ɩƊǶǲƵƮ�ȌȲ�
ƦǞǲƵƮ�ɈȌ�ɩȌȲǲ�ƮƵƧȲƵƊȺƵƮ�ǏȲȌǿ�ׄڭ�ɈȌ�ׂخڭ�
ÀǘƵ�ƮƊɈƊ�ǏȌȲ�ׂ׆ׁ׀�ǞȺ�ƮǞȺȯǶƊɯƵƮ�Ǟȁ�ΗǞǐɐȲƵ�
��خׂخׂ

�

IǞǐɐȲƵ�ׂبׂخ�ϖƊǞȁ�ϖȌƮƵ�ȌǏ�↵ȲƊȁȺȯȌȲɈƊɈǞȌȁ�ǏȌȲ� ȌǿǿɐɈƵȲȺ�Ǟȁ�ɈǘƵ�∋ǞȺɈȲǞƧɈ�ȌǏ�ƒƵƊƧǘǶƊȁƮف׆ׁ׀ׂـ��

��

�ƧƧȌȲƮǞȁǐ�ɈȌ�ɈǘƵ�ׂ׆ׁ׀� ƵȁȺɐȺة�ǿȌȺɈ�ȲƵȺǞƮƵȁɈȺ�ɩȌȲǲ�Ǟȁ�ɈǘƵ�ƧȌȁȺɈȲɐƧɈǞȌȁة�ǘƵƊǶɈǘ�ƧƊȲƵ�ƊȁƮ�ȺȌƧǞƊǶ�
ƊȺȺǞȺɈƊȁƧƵة�ƊȁƮ�ȲƵɈƊǞǶ�ɈȲƊƮƵ�ǞȁƮɐȺɈȲǞƵȺخ�ΗɐȲɈǘƵȲǿȌȲƵڭׂ׈�ة�ȌǏ�ȲƵȺǞƮƵȁɈȺ�ƧȌǿǿɐɈƵ�ɈȌ�Ɗ�ƮǞǏǏƵȲƵȁɈ�ƧƵȁȺɐȺ�
ȺɐƦƮǞɨǞȺǞȌȁ�ɈȌ�ɩȌȲǲ�ɩǞɈǘ�ɈǘƵ�ǿƊǯȌȲǞɈɯ�ɈƊǲǞȁǐ�ƦƵɈɩƵƵȁ�ׁׅ�ƊȁƮ�ׄׄ�ǿǞȁɐɈƵȺ�Ȍȁ�ɈǘƵǞȲ�ƧȌǿǿɐɈƵخ�↵ǘƵ�
§ƵƊƧǘǶƊȁƮ�ƧƵȁȺɐȺ�ȺɐƦƮǞɨǞȺǞȌȁ�ǞȺ�ƮǞȺȯǶƊɯƵƮ�Ǟȁ�ΗǞǐɐȲƵ�ׂخ׃خ�

ڭ׀

ڭׂ

ڭ׃

ڭׄ

ڭׄ

ڭׇ׈

׀ ׀׀ׅ ׀׀׀ׁ ׀׀ׁׅ ׀׀׀ׂ

 ǞƧɯƧǶƵ

àƊǶǲƵƮ

�ɈǘƵȲ�ǿƵɈǘȌƮ

§ɐƦǶǞƧ�ɈȲƊȁȺǞɈ

!ƊȲة�ɈȲɐƧǲة�ɨƊȁ�ٌ�ƊȺ�Ɗ�ȯƊȺȺƵȁǐƵȲ

!ƊȲة�ɈȲɐƧǲة�ɨƊȁ�ٌ�ƊȺ�Ɗ�ƮȲǞɨƵȲ

yɐǿƦƵȲ�ȌǏ� ȌǿǿɐɈƵȲȺ

ϖ
ƊǞ
ȁ
�ϖ
ȌƮ
Ƶ�
ȌǏ
�

↵Ȳ
Ɗȁ
Ⱥȯ
ȌȲ
ɈƊ
ɈǞ
Ȍȁ

ڭ׉

ڭׂ׃

ڭ׉ׅ

׀

׀׀ׅ

׀׀׀ׁ

׀׀ׁׅ

׀׀׀ׂ

׀׀ׂׅ

׀׀׀׃

׀׀ׅ׃

׀׀׀ׄ

�ɈȌ�ׁׄ�ɯƵƊȲȺ׀ ׁׅ�ɈȌ�ׅׄ�ɯƵƊȲȺ ׅׅ�ɯƵƊȲȺ�ƊȁƮ
ȌǶƮƵȲ

ƒ
Ȍȯ
ɐ
ǶƊ
ɈǞ
Ȍȁ

�ǐƵ�ΙȲȌɐȯ

IǞǐɐȲƵ�ׂبׁخ�∋ǞȺɈȲǞƧɈ�ȌǏ�ƒƵƊƧǘǶƊȁƮ�ƒȌȯɐǶƊɈǞȌȁ�±ɈƊɈǞȺɈǞƧȺفׁׂ׀ׂـ��



�

�
�
�

(ǞȺɈȲǞƧɈ�ȌǏ�ƒƵƊƧǘǶƊȁƮ��ƧɈǞɨƵ�↵ȲƊȁȺȯȌȲɈƊɈǞȌȁ�
yƵɈɩȌȲǲ�ƒǶƊȁ׆�ے��
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IǞǐɐȲƵ�ׂب׃خ�∋ǞȺɈȲǞƧɈ�ȌǏ�ƒƵƊƧǘǶƊȁƮ� ƵȁȺɐȺ�±ɐƦƮǞɨǞȺǞȌȁ�

�

�

��� .#0&�75∋�
ÀǘƵ�∋ǞȺɈȲǞƧɈ�ȌǏ�ƒƵƊƧǘǶƊȁƮ�ǞȺ�ƦȲȌǲƵȁ�ɐȯ�ǞȁɈȌ�ׁ׀�ƮƵǏǞȁƵƮ�ȁƵǞǐǘƦȌɐȲǘȌȌƮȺب� ƵƊƧǘ��ɨƵȁɐƵة� ɐƧǘƊȁƊȁة�
!ǶƵǿƵȁɈȺة�∋ȌɩȁɈȌɩȁة�ΘƊȲƮɯ�ΗƊǶǶȺة�λȌɩƵȲ�ƒȲǞȁƧƵɈȌȁة�ξƵɩ�ϖȌȁƊƧȌة�ƒȌȁƮƵȲȌȺƊة�↵ȲƵȯƊȁǞƵȲة�ƊȁƮ�∅ȯȯƵȲ�
§ȲǞȁƧƵɈȌȁخ�↵ǘƵȺƵ�ȁƵǞǐǘƦȌɐȲǘȌȌƮȺ�ƊȲƵ�ƮƵǏǞȁƵƮ�Ǟȁ�IǞǐɐȲƵ�ׂخׄخ��

§ƵƊƧǘǶƊȁƮ�ǘȌȺɈȺ�Ɗ�ɨƊȲǞƵɈɯ�ȌǏ�ǶƊȁƮ�ɐȺƵȺة�ǞȁƧǶɐƮǞȁǐ�ǞȁȺɈǞɈɐɈǞȌȁƊǶة�ȲƵȺǞƮƵȁɈǞƊǶة�ȲɐȲƊǶة�ƧȌǿǿƵȲƧǞƊǶة�ǿǞɮƵƮ�ɐȺƵة�
ȯƊȲǲȺة�ȲƵƧȲƵƊɈǞȌȁ�ƊȁƮ�ȁƊɈɐȲƊǶ�ƊȲƵƊȺة�ƊȁƮ�ǏƊȲǿǶƊȁƮخ�ΙƵȁƵȲƊǶǶɯة�ǿȌȺɈ�ȌǏ�ɈǘƵ�ƧȌǿǿƵȲƧǞƊǶ�ƊȲƵƊȺ�Ǟȁ�
§ƵƊƧǘǶƊȁƮ�ƊȲƵ�ǏȌɐȁƮ�Ǟȁ�ɈǘƵ�ȁƵǞǐǘƦȌɐȲǘȌȌƮȺ�ȌǏ� ƵƊƧǘ��ɨƵȁɐƵة�∋ȌɩȁɈȌɩȁة�ƊȁƮ� ǶƵǿƵȁɈȺخ�λȌɩٌƮƵȁȺǞɈɯ�
ȲƵȺǞƮƵȁɈǞƊǶ�ƊȲƵƊȺ�ɩǞɈǘ�ȺǞȁǐǶƵ�ƮƵɈƊƧǘƵƮ�ǘȌǿƵȺ�ƊȲƵ�ǶȌƧƊɈƵƮ�Ǟȁ�ɈǘƵ� ɐƧǘƊȁƊȁة�ΘƊȲƮɯ�ΗƊǶǶȺة�λȌɩƵȲ�
§ȲǞȁƧƵɈȌȁة�↵ȲƵȯƊȁǞƵȲة�ƊȁƮ�∅ȯȯƵȲ�ƒȲǞȁƧƵɈȌȁ�ȁƵǞǐǘƦȌɐȲǘȌȌƮȺخ�ϖƵƮǞɐǿٌƮƵȁȺǞɈɯ�ȲƵȺǞƮƵȁɈǞƊǶ�ƊȲƵƊȺ�ƊȲƵ�ǿȌȲƵ�
ƧȌǿǿȌȁǶɯ�ǏȌɐȁƮ�Ǟȁ�ɈǘƵ�ȁƵǞǐǘƦȌɐȲǘȌȌƮȺ�ȌǏ� ǶƵǿƵȁɈȺ�ƊȁƮ�ƒȌȁƮƵȲȌȺƊخ�ϖȌȺɈ�ȌǏ�ƒƵƊƧǘǶƊȁƮٚȺ�ȲɐȲƊǶ�
ȯȲȌȯƵȲɈǞƵȺ�ƊȲƵ�Ǟȁ�∅ȯȯƵȲ�ƒȲǞȁƧƵɈȌȁ�ƊȁƮ�ΘƊȲƮɯ�ΗƊǶǶȺخ�↵ǘƵ�∋ǞȺɈȲǞƧɈ�ƊǶȺȌ�ǘƊȺ�ȺȌǿƵ�ɐȁƮƵɨƵǶȌȯƵƮ�ƊȲƵƊȺة�
ǿȌȺɈǶɯ�ǶȌƧƊɈƵƮ�Ǟȁ�ξƵɩ�ϖȌȁƊƧȌ�ƊȁƮ�ƒȌȁƮƵȲȌȺƊخ�

²ȌǿƵ�ȌǏ�ɈǘƵ�ǲƵɯ�ƧȌǿǿɐȁǞɈɯ�ƮƵȺɈǞȁƊɈǞȌȁȺ�ƊȲƵ�ȁȌɈƵƮ�ƦƵǶȌɩب�

§ƵƊƧǘǶƊȁƮ�/ǶƵǿƵȁɈƊȲɯ�±ƧǘȌȌǶى��λȌƧƊɈƵƮ�Ǟȁ�ɈǘƵ� ǶƵǿƵȁɈȺ�ȁƵǞǐǘƦȌɐȲǘȌȌƮة�ɈǘǞȺ�ǞȺ�ɈǘƵ�ȌȁǶɯ�ȺƧǘȌȌǶ�Ǟȁ�
§ƵƊƧǘǶƊȁƮخ�ΩɈ�ǞȺ�ƊƧƧƵȺȺƵƮ�ɨǞƊ�ɈǘƵ�ȺǞǐȁƊǶǞɹƵƮ�ǞȁɈƵȲȺƵƧɈǞȌȁ�ƊɈ� ǶƵǿƵȁɈȺ� ȲƵȺƧƵȁɈ�ƊȁƮ�ΘǞǐǘɩƊɯخׇ׉��↵ǘƵȲƵ�ǞȺ�
ƊǶȺȌ�Ɗ�ȯƵƮƵȺɈȲǞƊȁ�ɈɐȁȁƵǶ�ɐȁƮƵȲ�ɈǘƵ�ǘǞǐǘɩƊɯ�ƊɈ�↵ȲƵȯƊȁǞƵȲ� ȲƵƵǲ�ɩǘǞƧǘ�ƧƊȁ�ƦƵ�ɐȺƵƮ�ɈȌ�ƊƧƧƵȺȺ�ɈǘƵ�ȺƧǘȌȌǶخ�

(ȌɩȁɈȌɩȁ�ƒƵƊƧǘǶƊȁƮى��↵ǘƵ�∋ȌɩȁɈȌɩȁ�ƊȲƵƊ�ǞȺ�ɈǘƵ�ǿƊǞȁ�ƧȌǿǿƵȲƧǞƊǶ�ǘɐƦ�Ǟȁ�ƒƵƊƧǘǶƊȁƮ�ƊȁƮ�ǞȁƧǶɐƮƵȺ�Ɗ�
ǿǞɮ�ȌǏ�ȺǘȌȯȺ�ƊȁƮ�ȌɈǘƵȲ�ƧȌǿǿɐȁǞɈɯ�ƊǿƵȁǞɈǞƵȺ�ȺɐƧǘ�ƊȺ�Ɗ�ǿɐȺƵɐǿة�Ɗ�ǘȌɈƵǶة�Ɗ�ǐȲȌƧƵȲɯ�ȺɈȌȲƵة�ȲƵȺɈƊɐȲƊȁɈȺة�
ȯƊȲǲȺة�ƊȁƮ�ȌȯƵȁ�ȺȯƊƧƵخ�ΩɈ�ƊǶȺȌ�ƧȌȁɈƊǞȁȺ�ȺȌǿƵ�ȲƵȺǞƮƵȁɈǞƊǶ�ƊȲƵƊȺخ��ƮƮǞɈǞȌȁƊǶǶɯة�∋ȌɩȁɈȌɩȁ�ǞȺ�ɈǘƵ�ƵȁɈȲƊȁƧƵ�
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(ǞȺɈȲǞƧɈ�ȌǏ�ƒƵƊƧǘǶƊȁƮ��ƧɈǞɨƵ�↵ȲƊȁȺȯȌȲɈƊɈǞȌȁ�
yƵɈɩȌȲǲ�ƒǶƊȁׇ�ے��

�

ɈȌ�ɈǘƵ� ƵƊƧǘ��ɨƵȁɐƵ�ȁƵǞǐǘƦȌɐȲǘȌȌƮ�ƊǶǶȌɩǞȁǐ�ǏȌȲ�ƵƊȺɯ�ƊƧƧƵȺȺ�ǏȲȌǿ�ȁȌȲɈǘƵȲȁ�ƊȲƵƊȺ�ɈȌ�ɈǘƵ�ƮȌɩȁɈȌɩȁ�
ƧȌȲƵخ�

!ǶƵǿƵȁɈȺ� ȌǿǿƵȲƧǞƊǶ��ȲƵƊى��↵ǘƵ� ǶƵǿƵȁɈȺ�ȁƵǞǐǘƦȌɐȲǘȌȌƮ�ǏƵƊɈɐȲƵȺ�ɈǘƵ�ȌȁǶɯ�ƧȌǿǿƵȲƧǞƊǶ�
ƮƵɨƵǶȌȯǿƵȁɈ�ȌɐɈȺǞƮƵ�ȌǏ�∋ȌɩȁɈȌɩȁخ�ΩɈ�ǞȁƧǶɐƮƵȺ�Ɗ�ǐƊȺ�ȺɈƊɈǞȌȁة�ǏƊȺɈ�ǏȌȌƮ�ȺǘȌȯȺة�ǐȲȌƧƵȲɯ�ȺɈȌȲƵة�ƊȁƮ�ȲƵɈƊǞǶ�
ȺǘȌȯȺخ�

ÇȯȯƵȲ�ƒȲǞȁƧƵɈȌȁ�ΩȁƮɐȺɈȲǞƊǶ��ȲƵƊى��↵ǘǞȺ�ǞȺ�ɈǘƵ�ȌȁǶɯ�ƊȲƵƊ�ɩǞɈǘǞȁ�ƒƵƊƧǘǶƊȁƮ�ɹȌȁƵƮ�ǏȌȲ�ǞȁƮɐȺɈȲǞƊǶ�
ƮƵɨƵǶȌȯǿƵȁɈخ�ΩɈ�ǞȺ�ƊǶȺȌ�ɈǘƵ�ǏɐȲɈǘƵȺɈ�ȲƵǿȌɨƵƮ�ǏȲȌǿ��ǲƊȁƊǐƊȁ�λƊǲƵ�ƊȁƮ�ƧȌȁɈƊǞȁȺ�Ɗȁ�ƊɐɈȌ�ȲƵȯƊǞȲ�ȺǘȌȯ�
ƊȁƮ�ȺƵǶǏٌȺɈȌȲƊǐƵ�ǏƊƧǞǶǞɈɯخ�

!ǞɨǞƧ�ƒȲƵƧǞȁƧɈى��λȌƧƊɈƵƮ�ɩǞɈǘǞȁ�ɈǘƵ� ƵƊƧǘ��ɨƵ�ξƵǞǐǘƦȌɐȲǘȌȌƮة�ɈǘƵ� ǞɨǞƧ�ƒȲƵƧǞȁƧɈ�ƧȌȁȺǞȺɈȺ�ȌǏ�ɈǘƵ�
§ƵƊƧǘǶƊȁƮ� ȌǿǿɐȁǞɈɯ� ƵȁɈȲƵة�ƒƵƊƧǘǶƊȁƮ�ΘǞȺɈȌȲǞƧ�±ƧǘȌȌǶ׀ׅ�ة�ƒǶɐȺ��ƧɈǞɨǞɈɯ� ƵȁɈȲƵة�ƊȁƮ� ȌɐȺǞȁȺ�ΗǞƵǶƮخ�
ÀǘƵ�ƧȌǿǿɐȁǞɈɯ�ƧƵȁɈȲƵ�ȯȲȌɨǞƮƵȺ�Ɗ�ȺȯƊƧƵ�ǏȌȲ�ȲƵƧȲƵƊɈǞȌȁƊǶ�ƊƧɈǞɨǞɈǞƵȺة�ǿƵƵɈǞȁǐȺة�ƧȌȁƧƵȲɈȺة�ƧƵǶƵƦȲƊɈǞȌȁȺة�ƊȁƮ�
ǿȌȲƵخ�↵ǘƵ�ǘǞȺɈȌȲǞƧ�ȺƧǘȌȌǶ�ǞȺ�ǘȌǿƵ�ɈȌ�ɈǘƵ�ƒƵƊƧǘǶƊȁƮ� ǘƊǿƦƵȲ�ȌǏ� ȌǿǿƵȲƧƵة�ƒƵƊƧǘǶƊȁƮ�⇒ǞȺǞɈȌȲ� ƵȁɈȲƵۋ��
�ȲɈǞȺƊȁ�ΙǞǏɈ�±ǘȌȯة�ƒƵƊƧǘǶƊȁƮ��ȲɈ�ΙƊǶǶƵȲɯة�ƊȁƮ�ȌɈǘƵȲ�ƊǿƵȁǞɈǞƵȺخ� ȌɐȺǞȁȺ�ΗǞƵǶƮ�ǞȺ�Ɗ�ȯƊȲǲ�ƧȌȁɈƊǞȁǞȁǐ�Ɗ�ȺȯȌȲɈȺ�
ǏǞƵǶƮة�ȺȌǏɈƦƊǶǶ�ƮǞƊǿȌȁƮة�ɩƊȺǘȲȌȌǿȺة�ƊȁƮ�Ɗ�ȺɐǿǿƵȲ�ƧȌȁƧƵȺȺǞȌȁخ�

§ƵƊƧǘǶƊȁƮ�∅ȁǞɈƵƮ� ǘɐȲƧǘى��↵ǘǞȺ�ƧǘɐȲƧǘ�ǞȺ�Ɗ�ȯǶƊƧƵ�ȌǏ�ɩȌȲȺǘǞȯ�ƊȁƮ�ƊǶȺȌ�ɩǘƵȲƵ�ƧȌǿǿɐȁǞɈɯ�ƵɨƵȁɈȺ�ȺɐƧǘ�
ƊȺ�ƦƊȲƦƵȱɐƵȺ�ȌƧƧɐȲخ�

�

IǞǐɐȲƵ�ׂبׄخ�ƒƵƊƧǘǶƊȁƮ�ξƵǞǐǘƦȌɐȲǘȌȌƮ�ϖƊȯ�

§ƵƊƧǘǶƊȁƮ�ǘƊȺ�ȺȌǿƵ�ƧǘƊǶǶƵȁǐƵȺ�ɩǘǞƧǘ�ǶǞǿǞɈ�ɈǘƵ�ǶƊȁƮ�ɐȺƵ�ȌǏ�ɈǘƵ�ƊȲƵƊة�ȺɐƧǘ�ƊȺ�ƦƵǞȁǐ�ǐƵȌǐȲƊȯǘǞƧƊǶǶɯ�
ƧȌȁȺɈȲƊǞȁƵƮ�Ʀɯ��ǲƊȁƊǐƊȁ�λƊǲƵ�ƊȁƮ�ΘǞǐǘɩƊɯׇ׉��ƊȁƮ�ǘƊɨǞȁǐ�ǘǞǶǶɯ�ɈƵȲȲƊǞȁ�ɈǘƊɈ�ȲƵȺɐǶɈȺ�Ǟȁ�ȺǶȌȯƵȺ�ǐȲƵƊɈƵȲ�
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(ǞȺɈȲǞƧɈ�ȌǏ�ƒƵƊƧǘǶƊȁƮ��ƧɈǞɨƵ�↵ȲƊȁȺȯȌȲɈƊɈǞȌȁ�
yƵɈɩȌȲǲ�ƒǶƊȁ׈�ے��

�

ɈǘƊȁ�ׂخڭ׀���ǶƊȲǐƵ�ȯȌȲɈǞȌȁ�ȌǏ�ɈǘƵ�ȯȌȯɐǶƊɈǞȌȁ�ǶǞɨƵȺ�Ǟȁ�ɈǘƵȺƵ�ɐȯǘǞǶǶ�ȲƵȺǞƮƵȁɈǞƊǶ�ȁƵǞǐǘƦȌɐȲǘȌȌƮȺ�ƊɩƊɯ�ǏȲȌǿ�
ɈǘƵ�∋ȌɩȁɈȌɩȁة� ƵƊƧǘ��ɨƵȁɐƵة�ƊȁƮ� ɐƧǘƊȁƊȁ�ȁƵǞǐǘƦȌɐȲǘȌȌƮȺخ�↵ǘǞȺ�ȯȲƵȺƵȁɈȺ�Ɗ�ȺǞǐȁǞǏǞƧƊȁɈ�ƧǘƊǶǶƵȁǐƵ�
ȲƵǐƊȲƮǞȁǐ��↵�ƊƧƧƵȺȺǞƦǞǶǞɈɯ�Ǟȁ�ɈǘƵ�ƧȌǿǿɐȁǞɈɯ�ǏȌȲ�ǿƊȁɯ�ȲƵȺǞƮƵȁɈȺ�ƊƧƧƵȺȺǞȁǐ�ƮȌɩȁɈȌɩȁخ��

ÀǘƵ�ǏɐɈɐȲƵ�ǶƊȁƮ�ɐȺƵ�ɹȌȁǞȁǐ�ǞȺ�ǞǶǶɐȺɈȲƊɈƵƮ�Ǟȁ�IǞǐɐȲƵ�ׂةׅخ�ƊȺ�ƮƵǏǞȁƵƮ�Ǟȁ�ɈǘƵ�� ƒخ� ɐȲȲƵȁɈ�ǶƊȁƮ�ɐȺƵ�ɈɯȯǞƧƊǶǶɯ�
ƧȌȲȲƵȺȯȌȁƮȺ�ɈȌ�ǏɐɈɐȲƵ�ɹȌȁǞȁǐ�ƮƵȺǞǐȁƊɈǞȌȁȺخ�
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(ǞȺɈȲǞƧɈ�ȌǏ�ƒƵƊƧǘǶƊȁƮ��ƧɈǞɨƵ�↵ȲƊȁȺȯȌȲɈƊɈǞȌȁ�ξƵɈɩȌȲǲ�ƒǶƊȁ׉�ے��

�

�

IǞǐɐȲƵ�ׂبׅخ�ΗɐɈɐȲƵ�λƊȁƮ�∅ȺƵ�ϖƊȯ�
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(ǞȺɈȲǞƧɈ�ȌǏ�ƒƵƊƧǘǶƊȁƮ��ƧɈǞɨƵ�↵ȲƊȁȺȯȌȲɈƊɈǞȌȁ�
yƵɈɩȌȲǲ�ƒǶƊȁ׀ׁ�ے��

�

��� 64#05+6�0∋6914−�
�ȁƵ�ɈȲƊȁȺǞɈ�ȲȌɐɈƵ�ȺƵȲɨǞƧƵȺ�ƒƵƊƧǘǶƊȁƮة�ɩǘǞƧǘ�ǞȺ�  �↵ȲƊȁȺǞɈ�♥ȌɐɈƵׂׂح��ɈǘƊɈ�ǞȺ�ȯƊȲɈ�ȌǏ�ɈǘƵ�ιƵǶȌɩȁƊ�  �
ÀȲƊȁȺǞɈ�ȁƵɈɩȌȲǲخ�↵ǘƵ�ȺɈȌȯȺ�ƊǶȌȁǐ�ɈǘǞȺ�ȲȌɐɈƵ�ƊȲƵ�ǞǶǶɐȺɈȲƊɈƵƮ�Ȍȁ�ɈǘƵ�ǏȌǶǶȌɩǞȁǐ�ȯƊǐƵ�Ǟȁ�IǞǐɐȲƵ�ׂخ׈خ�↵ǘǞȺ�ȲȌɐɈƵ�
ȌȯƵȲƊɈƵȺ�ƦƵɈɩƵƵȁ�ɈǘƵ�⇓ƵȺɈƦƊȁǲ�/ɮƧǘƊȁǐƵ�ƊȁƮ�ƒǞȁƵ�ΘǞǶǶȺ�ϖȌƦǞǶƵ�ΘȌǿƵ�ƒƊȲǲ�Ȍȁ�ƒȲǞȁƧƵɈȌȁ��ɨƵȁɐƵخ�
ªȌɐɈƵׂׂح��ƵȁɈƵȲȺ�ƒƵƊƧǘǶƊȁƮ�ǏȲȌǿ�⇓ƵȺɈƦƊȁǲ�Ȍȁ�ΘǞǐǘɩƊɯׇ׉��ƊȁƮ�ɈȲƊɨƵǶȺ�ȌȁɈȌ�ׁ׃Ɉǘ�±ɈȲƵƵɈ�ƊȁƮ�ƊǶȌȁǐ�
 ƵƊƧǘ��ɨƵȁɐƵ�ɈȌ�ƒȲǞȁƧƵɈȌȁ��ɨƵȁɐƵخ�↵ǘƵ�ǲƵɯ�ȺɈȌȯȺ�ǿǞƮٌǯȌɐȲȁƵɯ�ƊȲƵ�ƊɈ�ɈǘƵ�ƒƵƊƧǘǶƊȁƮ�ΩΙ��ƊȁƮ�ɈǘƵ�
ǞȁɈƵȲȺƵƧɈǞȌȁ�ȌǏ�ΘǞǐǘɩƊɯش�ׇ׉�� ƵƊƧǘ��ɨƵȁɐƵى��ƒȲǞȁƧƵɈȌȁ��ɨƵȁɐƵخ��

��� 5+&∋9#.−�	�%;%.+0)�0∋6914−�
§ƵƊƧǘǶƊȁƮٚȺ�ȌɐɈƮȌȌȲ�ɩƊǶǲǞȁǐ�ƊȁƮ�ƦǞǲǞȁǐ�ƊǿƵȁǞɈǞƵȺ�
ǞȁƧǶɐƮƵ�ׁׁ�ǲǞǶȌǿƵɈƵȲȺ�ȌǏ�ǏȌȲƵȺǘȌȲƵ�ȺǘȌɩƧƊȺǞȁǐ�ɈǘƵ�
ȯȌȯɐǶƊȲ� ƵȁɈƵȁȁǞƊǶ�⇓ƊǶǲɩƊɯخ� ƵȁɈƵȁȁǞƊǶ�⇓Ɗɯ�ǞȺ�Ɗ�
ƧȌȁɈǞȁɐȌɐȺ�ɩƊɈƵȲǏȲȌȁɈ�ɩƊǶǲɩƊɯ�ǏȲȌǿ�ׅɈǘ�±ɈȲƵƵɈ�ɈȌ�ׁ׃Ɉǘ�
²ɈȲƵƵɈ�ƊǶȌȁǐ��ǲƊȁƊǐƊȁ�λƊǲƵخ�ΩɈ�ǞȺ�Ɗ׃�ǿ�ɩǞƮƵ�ǿɐǶɈǞٌɐȺƵ�
ȯƊɈǘɩƊɯة�ƊȺ�ȺǘȌɩȁ�Ȍȁ�ɈǘƵ�ȲǞǐǘɈ�Ǟȁ�IǞǐɐȲƵ�ׂة׆خ�ɩǞɈǘ�ƊƧƧƵȺȺ�
ɈȌ�ɈǘƵ�ƦƵƊƧǘشȯƊȲǲة�ƦƵȁƧǘƵȺة�ƊȁƮ�ǐƊɈǘƵȲǞȁǐ�ȯȌǞȁɈȺ�ǏȌȲ�
ȺȌƧǞƊǶǞɹǞȁǐخ�↵ǘƵ�∋ǞȺɈȲǞƧɈ�ȌǏ�ƒƵƊƧǘǶƊȁƮ�ƊǶȺȌ�ȌɩȁȺ�ƊȁƮ�
ǶƵƊȺƵȺ�ƊȯȯȲȌɮǞǿƊɈƵǶɯׂׅخׄ׆��ǘƵƧɈƊȲƵȺ�ȌǏ�ȯƊȲǲȺة�ɈȲƊǞǶȺة�ƊȁƮ�
ȌȯƵȁ�ȺȯƊƧƵخ��Ǐ�ɈǘǞȺ׀ׇخ׆ׁ�ة�ǘƵƧɈƊȲƵȺ�ƊȲƵ�ƮƵɨƵǶȌȯƵƮ�ȯƊȲǲȺ�
ɈǘƊɈ�ȯȲȌɨǞƮƵ�ƮǞɨƵȲȺƵ�ȌȯȯȌȲɈɐȁǞɈǞƵȺ�ǏȌȲ�ȌɐɈƮȌȌȲ�ȲƵƧȲƵƊɈǞȌȁخ�
ÀǘƵ�ȲƵǿƊǞȁǞȁǐ�ׇׂׄ׈خ�ǘƵƧɈƊȲƵȺ�ȌǏ�ȯƊȲǲǶƊȁƮ�ƧȌȁȺǞȺɈȺ�ȌǏ�
ɐȁƮƵɨƵǶȌȯƵƮ�ȁƊɈɐȲƊǶ�ƊȲƵƊȺ�ƊȁƮ�ɈȲƊǞǶȺخ��

§ƵƊƧǘǶƊȁƮ�ƧɐȲȲƵȁɈǶɯ�ǘƊȺ�ȺȌǿƵ��↵�ǏƊƧǞǶǞɈǞƵȺة�ǞȁƧǶɐƮǞȁǐ�ɈɩȌ�
ȯƵƮƵȺɈȲǞƊȁ�ɐȁƮƵȲȯƊȺȺƵȺة�ǶȌƧƊɈƵƮ�ƊɈ�ɈǘƵ�ǘǞǐǘɩƊɯ�ƧȲȌȺȺǞȁǐ�ƊɈ�ƒȲǞȁƧƵɈȌȁ��ɨƵȁɐƵة�ƊȺ�ȺǘȌɩȁ�ƦƵǶȌɩ�Ǟȁ�
IǞǐɐȲƵ�ׂةׇخ�ƊȁƮ�ƊɈ�↵ȲƵȯƊȁǞƵȲ� ȲƵƵǲخ�↵ǘƵ�ȯƵƮƵȺɈȲǞƊȁ�ɈɐȁȁƵǶ�ɐȁƮƵȲ�ɈǘƵ�ǘǞǐǘɩƊɯ�ƊɈ�↵ȲƵȯƊȁǞƵȲ� ȲƵƵǲ�ǶǞȁǲȺ�ɈȌ�
Ɗ�ɈȲƊǞǶ�ȺɯȺɈƵǿ�Ǟȁ�ƮȌɩȁɈȌɩȁ�ɈǘƊɈ�ƧƊȁ�ƊǶȺȌ�ƦƵ�ɐȺƵƮ�ɈȌ�ƊƧƧƵȺȺ�ƒƵƊƧǘǶƊȁƮ�/ǶƵǿƵȁɈƊȲɯ�±ƧǘȌȌǶس�ǘȌɩƵɨƵȲة�ɈǘƵ�
ȲȌɐɈƵ�ǏȲȌǿ�ɈǘƵ�ɈɐȁȁƵǶ�ɈȌ�ɈǘƵ�ȺƧǘȌȌǶ�ǞȺ�ȁȌɈ�ɩƵǶǶ�ƮƵǏǞȁƵƮخ�

IǞǐɐȲƵ�ׂبׇخ�ƒƵƮƵȺɈȲǞƊȁ�∅ȁƮƵȲȯƊȺȺ�ƊɈ�ƒȲǞȁƧƵɈȌȁ��ɨƵ� ȲȌȺȺǞȁǐ�

�

�

IǞǐɐȲƵ�ׂب׆خ� ƵȁɈƵȁȁǞƊǶ�⇓Ɗɯ²ـ�ȌɐȲƧƵب�
(ǞȺɈȲǞƧɈ�ȌǏ�ƒƵƊƧǘǶƊȁƮف�
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(ǞȺɈȲǞƧɈ�ȌǏ�ƒƵƊƧǘǶƊȁƮ��ƧɈǞɨƵ�↵ȲƊȁȺȯȌȲɈƊɈǞȌȁ�
yƵɈɩȌȲǲ�ƒǶƊȁׁׁ�ے��

�

ÀǘƵ�ǶȌƧƊɈǞȌȁȺ�ȌǏ�ƵɮǞȺɈǞȁǐ��↵�ǏƊƧǞǶǞɈǞƵȺ�Ǟȁ�ƒƵƊƧǘǶƊȁƮ�ƊȲƵ�ǞǶǶɐȺɈȲƊɈƵƮ�Ǟȁ�IǞǐɐȲƵ�ׂخ׈خ�ΘȌɩƵɨƵȲة�ɈǘƵ�ƵɮǞȺɈǞȁǐ�
ȁƵɈɩȌȲǲ�ǞȺ�ƮǞȺƧȌȁɈǞȁɐȌɐȺ�Ǟȁ�ȺȌǿƵ�ǶȌƧƊɈǞȌȁȺ�ɩǘǞƧǘ�ǿƊɯ�ǞǿȯƵƮƵ�ƧȌȁȁƵƧɈǞɨǞɈɯ�ƦƵɈɩƵƵȁ�ƮƵȺɈǞȁƊɈǞȌȁȺة�
ȯƊȲɈǞƧɐǶƊȲǶɯ�ɩǞɈǘǞȁ�ɈǘƵ�ȁƵǞǐǘƦȌɐȲǘȌȌƮȺ�ȌǏ� ƵƊƧǘ��ɨƵȁɐƵة� ɐƧǘƊȁƊȁة�ƊȁƮ�∋ȌɩȁɈȌɩȁخ��ƮƮǞɈǞȌȁƊǶǶɯة�ɈǘƵ�
ȺɈƵƵȯ�ɈƵȲȲƊǞȁ�ɩǞɈǘǞȁ�ȺȌǿƵ�ƊȲƵƊȺ�ȌǏ�ƒƵƊƧǘǶƊȁƮ�ǿƊɯ�ƊǶȺȌ�ƊƧɈ�ƊȺ�Ɗ�ƦƊȲȲǞƵȲ�ǏȌȲ��↵�ɐȺƵȲȺخ�

ÀǘƵ�ƵɮǞȺɈǞȁǐ�ƊȁƮ�ȯȲȌȯȌȺƵƮ�ȯƵƮƵȺɈȲǞƊȁ�ǏƊƧǞǶǞɈǞƵȺ�Ǟȁ�ƒƵƊƧǘǶƊȁƮ�ƊȲƵ�ȺǘȌɩȁ�Ǟȁ�IǞǐɐȲƵ�ׂخ׉خ�↵ǘƵ�ǶƵǐƵȁƮ�
ƮǞȺȯǶƊɯȺ�ɈǘƵ�ȯȲȌȯȌȺƵƮ�ȯȲǞȌȲǞɈɯ�ǏȌȲ�ǞǿȯǶƵǿƵȁɈƊɈǞȌȁ�ǏȌȲ�ƵƊƧǘ�ǶǞȁǲ�ɩǞɈǘ�ׁ�ƦƵǞȁǐ�ɈǘƵ�ǘǞǐǘƵȺɈ�ȯȲǞȌȲǞɈɯخ�↵ǘǞȺ�
ȌȲƮƵȲ�ƧȌȁȺǞƮƵȲȺ�ƧɐȲȲƵȁɈ�ƮƵɨƵǶȌȯǿƵȁɈ�ƊȯȯǶǞƧƊɈǞȌȁȺ�ƊȁƮ�ƮƵɨƵǶȌȯǿƵȁɈ�ƧȌȺɈ�ƧǘƊȲǐƵȺف  ∈ـ��ƊȺ�ɩƵǶǶ�ƊȺ�
ƧȌȁȺǞƮƵȲƊɈǞȌȁ�ǐƊɈǘƵȲƵƮ�ɈǘȲȌɐǐǘ�ɈǘƵ�ȯǶƊȁȁǞȁǐ�ȯȲȌƧƵȺȺ�ȺɐƧǘ�ƊȺ�ȯɐƦǶǞƧ�ǏƵƵƮƦƊƧǲخ�↵ǘƵ�ȯȲǞȌȲǞɈǞƵȺ�ƮȌ�ȁȌɈ�
ǘƊɨƵ�ȺȯƵƧǞǏǞƧ�ɈǞǿƵǏȲƊǿƵȺ�ƊȺȺǞǐȁƵƮ�ɈȌ�ɈǘƵǿ�ƦɐɈ�ƊǞǿ�ɈȌ�ȺƵȲɨƵ�ƊȺ�Ɗ�ǐɐǞƮƵǶǞȁƵ�ǏȌȲ�ǏɐɈɐȲƵ�ǞȁǞɈǞƊɈǞɨƵȺخ��
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(ǞȺɈȲǞƧɈ�ȌǏ�ƒƵƊƧǘǶƊȁƮ��ƧɈǞɨƵ�↵ȲƊȁȺȯȌȲɈƊɈǞȌȁ�ξƵɈɩȌȲǲ�ƒǶƊȁׁׂ�ے��
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�

IǞǐɐȲƵ�ׂب׈خ�/ɮǞȺɈǞȁǐ�ƒƵƊƧǘǶƊȁƮ� ȌǿǿɐȁǞɈɯ�ΗƵƊɈɐȲƵȺۋ��↵ȲƊȁȺǞɈ� ɐȺ�±ɈȌȯȺ�
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�
�

(ǞȺɈȲǞƧɈ�ȌǏ�ƒƵƊƧǘǶƊȁƮ��ƧɈǞɨƵ�↵ȲƊȁȺȯȌȲɈƊɈǞȌȁ�ξƵɈɩȌȲǲ�ƒǶƊȁ׃ׁ�ے��

�

�

IǞǐɐȲƵ�ׂب׉خ�/ɮǞȺɈǞȁǐۋ��ΗɐɈɐȲƵ�ƒƵƊƧǘǶƊȁƮ�±ǞƮƵɩƊǶǲۋ��ƒƵƮƵȺɈȲǞƊȁ� ȌȁȁƵƧɈǞɨǞɈɯ�



�

�
�
�

(ǞȺɈȲǞƧɈ�ȌǏ�ƒƵƊƧǘǶƊȁƮ��ƧɈǞɨƵ�↵ȲƊȁȺȯȌȲɈƊɈǞȌȁ�
yƵɈɩȌȲǲ�ƒǶƊȁׁׄ�ے��

�

��� &#6#�%1..∋%6+10�	�/7.6+/1&#.�64#((+%�%10&+6+105�
wɐǶɈǞٌǿȌƮƊǶ�ɈȲƊǏǏǞƧ�ƧȌɐȁɈȺ�ɩƵȲƵ�ƧȌǶǶƵƧɈƵƮ�ƊɈ�ɈǘȲƵƵ�ǶȌƧƊɈǞȌȁȺ�ƊȺ�ȯƊȲɈ�ȌǏ�ɈǘƵ�⇓ƵȺɈȺǞƮƵ�↵ȲƊǞǶ�ƒǶƊȁ�ɈȌ�
ƮƵɈƵȲǿǞȁƵ�ɨƵǘǞƧǶƵة�ȯƵƮƵȺɈȲǞƊȁة�ƊȁƮ�ƧɯƧǶǞȺɈ�ƮƵǿƊȁƮ�Ǟȁ�ɈǘƵ�ȺɈɐƮɯ�ƊȲƵƊخ�↵ǘƵ�ɈȲƊǏǏǞƧ�ƧȌɐȁɈ�ǶȌƧƊɈǞȌȁȺ�ƊȲƵ�
ǶǞȺɈƵƮ�ƦƵǶȌɩة�ɩǘǞƧǘ�ǞȁƧǶɐƮƵƮ�ɈɩȌ�ǶȌƧƊɈǞȌȁȺ�Ȍȁ� ƵƊƧǘ��ɨƵȁɐƵ�ƊȁƮ�ȌȁƵ�Ȍȁ� ɐƧǘƊȁƊȁ�♥ȌƊƮخ�

!ȌɐȁɈ�mȌƧƊɈǞȌȁ�
خׁ  ƵƊƧǘ��ɨƵȁɐƵׁ�ش�ȺɈ�²ɈȲƵƵɈ�
خׂ  ƵƊƧǘ��ɨƵȁɐƵش��↵ȌƮƮ�♥ȌƊƮ�
خ׃  ɐƧǘƊȁƊȁ�♥ȌƊƮة�ȺȌɐɈǘ�ȌǏ�ǞȁɈƵȲȺƵƧɈǞȌȁ�ɩǞɈǘ�ΘǞǐǘɩƊɯׇ׉��ƊȁƮ�♥ȌƦǞȁȺȌȁ�ƒǶƊƧƵ�

�

!ȌɐȁɈ�∋ƊɈƵش��↵ǞǿƵب� IȲǞƮƊɯة�γɐǶɯ׈�Ɉǘׂׂ׀ׂ�ة�
�فȯǿ׉�Ɗǿ�ɈȌׇـ

²ɐȁƮƊɯة�γɐǶɯ�ׁ׀Ɉǘׂׂ׀ׂ�ة�
�فƊǿ�ɈȌ�ׇȯǿׇـ

wȌƮƵȺ� ȌɐȁɈƵƮب� ω §ƊȺȺƵȁǐƵȲ�⇒ƵǘǞƧǶƵȺ�
ω RƵƊɨɯ�⇒ƵǘǞƧǶƵȺؤ�
ω !ɯƧǶǞȺɈȺ�Ȍȁ�ȲȌƊƮ�

ω §ƵƮƵȺɈȲǞƊȁȺ�ƊȁƮ�ƧɯƧǶǞȺɈȺ�Ȍȁ�ƧȲȌȺȺɩƊǶǲȺ�
ω §ƵƮƵȺɈȲǞƊȁȺ�ƊȁƮ�ƧɯƧǶǞȺɈȺ�Ȍȁ�ȲȌƊƮ�
ω §ƊȺȺƵȁǐƵȲ�⇒ƵǘǞƧǶƵȺ�
ω RƵƊɨɯ�⇒ƵǘǞƧǶƵȺؤ�

�ى�ƊȁƮ�ƦɐȺƵȺل�ƊȲɈǞƧɐǶƊɈƵƮ�ɈȲɐƧǲȺلRƵƊɨɯ�ɨƵǘǞƧǶƵȺ�ƊȲƵ�ƧȌȁȺǞƮƵȲƵƮ�ȺǞȁǐǶƵ٧ɐȁǞɈ�ɈȲɐƧǲȺؿ

ÀǘƵ�ǏǞȁƮǞȁǐȺ�ǏȌȲ�ƵƊƧǘ�ƮƊɈƊ�ƧȌɐȁɈ�ǶȌƧƊɈǞȌȁ�ƊȲƵ�ȺɐǿǿƊȲǞɹƵƮ�ƦƵǶȌɩ�Ʀɯ�ǶȌƧƊɈǞȌȁخ��

��� ∃∋#%∗�#8∋����56�56�64#((+%�%10&+6+105�
0ɮǞȺɈǞȁǐ�ɈȲƊǏǏǞƧ�ƧǘƊȲƊƧɈƵȲǞȺɈǞƧȺ�ƊɈ�ɈǘƵ� ƵƊƧǘ��ɨƵȁɐƵׁ�ش�ȺɈ�±ɈȲƵƵɈ�ǞȁɈƵȲȺƵƧɈǞȌȁ�Ǟȁ�γɐǶɯ�ׂׂׂ׀�ƊȲƵ�ȺɐǿǿƊȲǞɹƵƮ�
ƦƵǶȌɩ�Ǟȁ�ÀƊƦǶƵخ׃� �ƵǘǞƧǶƵ�ƧȌɐȁɈȺ�ȯȲƵȺƵȁɈƵƮ�ƦƵǶȌɩ�ǞȁƧǶɐƮƵ�ɈɩȌٌɩƊɯ�ɨȌǶɐǿƵȺ�ɈȲƊɨƵǶǶǞȁǐ�ɈǘȲȌɐǐǘ�ɈǘƵ⇒�خׁ
ǞȁɈƵȲȺƵƧɈǞȌȁ�ƊǶȌȁǐ� ƵƊƧǘ��ɨƵȁɐƵخ� ǞǲƵ�ƧȌɐȁɈȺ�ǞȁƧǶɐƮƵ�ƦȌɈǘ�ƦǞǲƵȺ�Ȍȁ�ȲȌƊƮ�ƊȁƮ�ƦǞǲƵȺ�Ȍȁ�ƧȲȌȺȺɩƊǶǲȺة�ƊȁƮ�
ȯƵƮƵȺɈȲǞƊȁ�ƧȌɐȁɈȺ�ǞȁƧǶɐƮƵ�ɈǘƵ�ƧȲȌȺȺɩƊǶǲȺ�ƊƧȲȌȺȺ� ƵƊƧǘ��ɨƵȁɐƵ�ƊȁƮ�ׁȺɈ�±ɈȲƵƵɈخ�

ÀƊƦǶƵبׁخ׃��♥ȌƊƮɩƊɯ�↵ȲƊǏǏǞƧ� ȌɐȁɈȺ�Ȍȁ� ƵƊƧǘ��ɨƵ�ƊɈ�ׁȺɈ�±Ɉـ�hɐǶɯ�ׂفׂׂ׀�
�

IȲǞƮƊɯ�
�ȯǿמן�ى�Ɗǿץ

²ɐȁƮƊɯ�
��ȯǿץ�ى�Ɗǿץ

ξȌȲɈǘƦȌɐȁƮ� ²ȌɐɈǘƦȌɐȁƮ� yȌȲɈǘƦȌɐȁƮ� ²ȌɐɈǘƦȌɐȁƮ�
§ƊȺȺƵȁǐƵȲ�⇒ƵǘǞƧǶƵȺ� �סףעةן �סמףةן �נסףةן �צעףةן
RƵƊɨɯ�⇒ƵǘǞƧǶƵȺ� �ענ �ןס �סנ �פן
 ǞǲƵȺ�Ȍȁ�♥ȌƊƮ� �קפ �ףף �ץנ �מף

�

ÀƊƦǶƵبׂخ׃�� ȲȌȺȺɩƊǶǲ�↵ȲƊǏǏǞƧ� ȌɐȁɈȺ�ƊɈ� ƵƊƧǘ��ɨƵش��↵ȌƮƮ�♥Ʈ²ـ�ɐȁƮƊɯة�γɐǶɯ�ׁ׀Ɉǘׇ�ةׂׂ׀ׂ�ةƊǿׇ�ى�ȯǿف�
�

 ƵƊƧǘ��ɨƵ� ȲȌȺȺǞȁǐ� �ȺɈ�±Ɉ� ȲȌȺȺǞȁǐן

 ǞǲƵȺ�Ȍȁ� ȲȌȺȺɩƊǶǲ� �ןס �ק
§ƵƮƵȺɈȲǞƊȁȺ�Ȍȁ� ȲȌȺȺɩƊǶǲ� �ץפקةן �מנסةן

�

§ƵƊƧǘǶƊȁƮٚȺ�ǏƊȲǿƵȲٚȺ�ǿƊȲǲƵɈ�ȌƧƧɐȲȺ�ƊɈ�ΘƵȲǞɈƊǐƵ�ƒƊȲǲة�ƊƮǯƊƧƵȁɈ�ɈȌ�ɈǘƵ� ƵƊƧǘ��ɨƵȁɐƵش��↵ȌƮƮ�♥ȌƊƮ�
ǞȁɈƵȲȺƵƧɈǞȌȁة�ƵɨƵȲɯ�±ɐȁƮƊɯ�ƊȁƮ�ɩƊȺ�ȌȯƵȲƊɈǞȁǐ�ƮɐȲǞȁǐ�ɈǘƵ�ƧȌɐȁɈȺ�ƧȌǿȯǶƵɈƵƮ�Ȍȁ�±ɐȁƮƊɯ�Ǟȁ�γɐǶɯ�ׂخׂׂ׀�
ÀǘƵȲƵǏȌȲƵة�ȯƵƮƵȺɈȲǞƊȁ�ɨȌǶɐǿƵȺ�Ȍȁ�ɈǘƵ�ƧȲȌȺȺɩƊǶǲȺ�ƊɈ�ɈǘǞȺ�ǶȌƧƊɈǞȌȁ�ƊȲƵ�ƵɮȯƵƧɈƵƮ�ɈȌ�ƦƵ�ǘǞǐǘƵȲ�ɈǘƊȁ�ɈɯȯǞƧƊǶ�
ƧȌȁƮǞɈǞȌȁȺ�Ȍȁ�ȌɈǘƵȲ�ƮƊɯȺ�ȌǏ�ɈǘƵ�ɩƵƵǲ�ƮɐƵ�ɈȌ�ɈǘƵ�ǏƊȲǿƵȲٚȺ�ǿƊȲǲƵɈخ��



�

�
�
�

(ǞȺɈȲǞƧɈ�ȌǏ�ƒƵƊƧǘǶƊȁƮ��ƧɈǞɨƵ�↵ȲƊȁȺȯȌȲɈƊɈǞȌȁ�
yƵɈɩȌȲǲ�ƒǶƊȁׁׅ�ے��

�

RƵƊɨɯ�ɨƵǘǞƧǶƵȺ�ƊƧƧȌɐȁɈƵƮ�ǏȌȲ�ׁڭ׈خ�ƊȁƮ�ׁڭ׃خ�ȌǏ�ɈȌɈƊǶ�ɨƵǘǞƧǶƵ�ɈȲƊǏǏǞƧ�Ȍȁ� ƵƊƧǘ��ɨƵȁɐƵ�ƊɈ�ׁȺɈ�±ɈȲƵƵɈ�Ȍȁ�ΗȲǞƮƊɯ�
ƊȁƮ�±ɐȁƮƊɯة�ȲƵȺȯƵƧɈǞɨƵǶɯخ�↵ǘƵ�ǘȌɐȲǶɯ�ɈȲƊǏǏǞƧ�ȯȲȌǏǞǶƵ�ǏȌȲ�ƊǶǶ�ɨƵǘǞƧǶƵȺ�ǞȺ�ǞǶǶɐȺɈȲƊɈƵƮ�ƦƵǶȌɩ�Ǟȁ�IǞǐɐȲƵخׁخ׃��↵ǘƵ�
ȯƵƊǲ�ǘȌɐȲ�ȌǏ�ɨƵǘǞƧǶƵ�ɈȲƊǏǏǞƧ�ȌƧƧɐȲȲƵƮ�ƊɈ�ׁ׀׃بȯǿ�Ȍȁ�ΗȲǞƮƊɯ�ƊȁƮ�ׁׁ׀׀بƊǿ�Ȍȁ�±ɐȁƮƊɯخ�↵ǘƵ�ɈɩȌٌɩƊɯ��∋↵�Ȍȁ�
ɈǘǞȺ�ȺƵǐǿƵȁɈ�ȌǏ� ƵƊƧǘ�♥ȌƊƮ�ǞȺ�ƵȺɈǞǿƊɈƵƮ�ɈȌ�ƦƵ׀׃ׄة׃��ɨƵǘǞƧǶƵȺ�ȯƵȲ�ƮƊɯ�ƦƊȺƵƮ�Ȍȁ�Ɗ�ɩƵƵǲƮƊɯ�ȯƵƊǲ�ǘȌɐȲ�
ɨȌǶɐǿƵ�ȌǏ׃ׄ׃��ɨƵǘǞƧǶƵȺ�ƊȁƮ�ׁٌׄǘȌɐȲ�ȲȌƊƮ�ƧȌɐȁɈ�ȌǏׅ׃ׁة׃��ɨƵǘǞƧǶƵȺخ�

IǞǐɐȲƵبׁخ׃��ΘȌɐȲǶɯ�⇒ƵǘǞƧǶƵ�⇒ȌǶɐǿƵȺ�Ȍȁ� ƵƊƧǘ��ɨƵ�ƊɈ�↵ȌƮƮ�♥Ʈـ�hɐǶɯ�ׂفׂׂ׀�

�

��ɈȌɈƊǶ�ȌǏ�ׁׂׄ�ƧɯƧǶǞȺɈȺ�ɩƵȲƵ�ƧȌɐȁɈƵƮ�Ȍȁ�ɈǘƵ�ȲȌƊƮ�Ȍȁ�ΗȲǞƮƊɯة�γɐǶɯ׈�Ɉǘةׂׂ׀ׂ�ة�ɩǞɈǘ׉׆��ɈȲƊɨƵǶǶǞȁǐ�ȁȌȲɈǘة�ƊȁƮ�ׅׅ�
ɈȲƊɨƵǶǶǞȁǐ�ȺȌɐɈǘخ���ɈȌɈƊǶ�ȌǏ�ׇׇ�ƧɯƧǶǞȺɈȺ�ɩƵȲƵ�ƧȌɐȁɈƵƮ�Ȍȁ�ɈǘƵ�ȲȌƊƮ�Ȍȁ�±ɐȁƮƊɯة�γɐǶɯ�ׁ׀Ɉǘةׂׂ׀ׂ�ة�ɩǞɈǘ�ׇׂ�
ɈȲƊɨƵǶǞȁǐ�ȁȌȲɈǘ�ƊȁƮ�ׅ׀�ɈȲƊɨƵǶǶǞȁǐ�ȺȌɐɈǘخ��

��ƧȲȌȺȺɩƊǶǲ�ȺɈɐƮɯ�ɩƊȺ�ƧȌǿȯǶƵɈƵƮ�ǏȌȲ�±ɐȁƮƊɯة�γɐǶɯ�ׁ׀Ɉǘةׂׂ׀ׂ�ة�ƊɈ�ɈǘƵ�ǿƊȲǲƵƮ�ƧȲȌȺȺɩƊǶǲȺ�Ȍȁ� ƵƊƧǘ�
�ɨƵȁɐƵة�ƵƊȺɈ�ȌǏ�ׁȺɈ�±ɈȲƵƵɈة�ƊȁƮ�ƊɈ�ׁȺɈ�±ɈȲƵƵɈ�ȁȌȲɈǘ�ȌǏ� ƵƊƧǘ��ɨƵȁɐƵخ�↵ǘƵ�ȯƵƊǲ�ǘȌɐȲ�ǏȌȲ�ȯƵƮƵȺɈȲǞƊȁ�ƊȁƮ�
ƧɯƧǶǞȺɈ�ɐȺƵȲȺ�ȌƧƧɐȲȺ�ƊɈ�ׁׁ׀׀بƊǿة�ɩǞɈǘ�Ɗ�ɈȌɈƊǶ�ȌǏ׀ׂ׆��ȯƵƮƵȺɈȲǞƊȁȺ�ƊȁƮ�ǏǞɨƵ�ƧɯƧǶǞȺɈȺ�ɐȺǞȁǐ�ɈǘƵ�ƧȲȌȺȺɩƊǶǲȺة�ƊȺ�
ǞǶǶɐȺɈȲƊɈƵƮ�ƦƵǶȌɩ�Ǟȁ�IǞǐɐȲƵخׂخ׃��↵ǘƵ�ƮǞȲƵƧɈǞȌȁƊǶǞɈɯ�ȌǏ��↵�ƧȲȌȺȺǞȁǐ�ƮƵǿƊȁƮ�ǞȺ�ȺǘȌɩȁ�ƦƵǶȌɩ�Ǟȁ�IǞǐɐȲƵخ׃خ׃��

IǞǐɐȲƵبׂخ׃�� ƵƊƧǘ��ɨƵׁ�ش�ȺɈ�±Ɉ�ΘȌɐȲǶɯ� ȲȌȺȺɩƊǶǲ�⇒ȌǶɐǿƵȺ²ـ�ɐȁƮƊɯة�γɐǶɯ�ׁ׀Ɉǘفׂׂ׀ׂ�ة�

�

׀
׀ׅ
׀׀ׁ
׀ׁׅ
׀׀ׂ
׀ׂׅ
׀׀׃
׀ׅ׃
׀׀ׄ
׀ׅׄ
׀׀ׅ

׀׀بׇ
�ϖ

׀׀ب׈
�ϖ

׀׀ب׉
�ϖ

׀׀ب׀ׁ
�ϖ

׀׀بׁׁ
�ϖ

׀׀بׁׂ
ƒϖ

׀׀بׁ
ƒϖ

׀׀بׂ
ƒϖ

׀׀ب׃
ƒϖ

׀׀بׄ
ƒϖ

׀׀بׅ
ƒϖ

׀׀ب׆
ƒϖ

Θ
Ȍɐ
ȲǶ
ɯ�
⇒
Ƶǘ
ǞƧ
ǶƵ
�⇒
ȌǶ
ɐ
ǿ
Ƶ

IȲǞƮƊɯة�γɐǶɯ׈�Ɉǘׂׂ׀ׂ�ة ²ɐȁƮƊɯة�γɐǶɯ�ׁ׀Ɉǘׂׂ׀ׂ�ة

׀

׀׀ׁ

׀׀ׂ

׀׀׃

׀׀ׄ

׀׀ׅ

׀׀׆

׀׀ׇ

׀׀بׇ
�ϖ

׀׀ب׈
�ϖ

׀׀ب׉
�ϖ

׀׀ب׀ׁ
�ϖ

׀׀بׁׁ
�ϖ

׀׀بׁׂ
ƒϖ

׀׀بׁ
ƒϖ

׀׀بׂ
ƒϖ

׀׀ب׃
ƒϖ

׀׀بׄ
ƒϖ

׀׀بׅ
ƒϖ

׀׀ب׆
ƒϖ

Θ
Ȍɐ
ȲǶ
ɯ�
 
ȲȌ
ȺȺ
ɩ
ƊǶ
ǲ�
⇒
ȌǶ
ɐ
ǿ
ƵȺ

§ƵƮƵȺɈȲǞƊȁȺ�Ȍȁ� ȲȌȺȺɩƊǶǲ !ɯƧǶǞȺɈȺ�Ȍȁ� ȲȌȺȺɩƊǶǲ



�

�
�
�

(ǞȺɈȲǞƧɈ�ȌǏ�ƒƵƊƧǘǶƊȁƮ��ƧɈǞɨƵ�↵ȲƊȁȺȯȌȲɈƊɈǞȌȁ�
yƵɈɩȌȲǲ�ƒǶƊȁ׆ׁ�ے��

�

IǞǐɐȲƵب׃خ׃�� ƵƊƧǘ��ɨƵׁ�ش�ȺɈ�±Ɉ� ȲȌȺȺɩƊǶǲ�⇒ȌǶɐǿƵȺ²ـ�ɐȁƮƊɯة�γɐǶɯ�ׁ׀Ɉǘׇ�ةׂׂ׀ׂ�ةƊǿ�ٌ�ׇȯǿف�

�

�

��� ∃∋#%∗�#8∋���61&&�4&�64#((+%�%10&+6+105�
0ɮǞȺɈǞȁǐ�ɈȲƊǏǏǞƧ�ƧǘƊȲƊƧɈƵȲǞȺɈǞƧȺ�ƊɈ�ɈǘƵ� ƵƊƧǘ��ɨƵȁɐƵش��↵ȌƮƮ�♥ȌƊƮ�ǞȁɈƵȲȺƵƧɈǞȌȁ�Ǟȁ�γɐǶɯ�ׂׂׂ׀�ƊȲƵ�
ȺɐǿǿƊȲǞɹƵƮ�ƦƵǶȌɩ�Ǟȁ�ÀƊƦǶƵخ׃خ׃��⇒ƵǘǞƧǶƵ�ɨȌǶɐǿƵȺ�ȯȲƵȺƵȁɈƵƮ�ƦƵǶȌɩ�ȲƵȯȲƵȺƵȁɈ�ɨƵǘǞƧǶƵȺ�ɈȲƊɨƵǶǶǞȁǐ�ɈǘȲȌɐǐǘ�
ɈǘƵ�ǞȁɈƵȲȺƵƧɈǞȌȁ�ƊǶȌȁǐ� ƵƊƧǘ��ɨƵȁɐƵخ� ǞǲƵ�ƧȌɐȁɈȺ�ǞȁƧǶɐƮƵ�ƦȌɈǘ�ƦǞǲƵȺ�Ȍȁ�ȲȌƊƮ�ƊȁƮ�ƦǞǲƵȺ�Ȍȁ�ƧȲȌȺȺɩƊǶǲȺة�
ƊȁƮ�ȯƵƮƵȺɈȲǞƊȁ�ƧȌɐȁɈȺ�ǞȁƧǶɐƮƵ�ȌȁǶɯ�ɈǘƵ�ƧȲȌȺȺɩƊǶǲȺ�ƊƧȲȌȺȺ� ƵƊƧǘ��ɨƵȁɐƵ�ƊȁƮ�↵ȌƮƮ�♥ȌƊƮخ�ΘƵƊɨɯ�ɨƵǘǞƧǶƵȺ�
ƊƧƧȌɐȁɈƵƮ�ǏȌȲ�ׁڭׂخ�ȌǏ�ɈȌɈƊǶ�ɨƵǘǞƧǶƵ�ɈȲƊǏǏǞƧ�Ȍȁ� ƵƊƧǘ��ɨƵȁɐƵ�ƊɈ�↵ȌƮƮ�♥ȌƊƮ�Ȍȁ�ƦȌɈǘ�ΗȲǞƮƊɯ�ƊȁƮ�±ɐȁƮƊɯخ��

ÀƊƦǶƵب׃خ׃��♥ȌƊƮɩƊɯ�↵ȲƊǏǏǞƧ� ȌɐȁɈȺ�Ȍȁ� ƵƊƧǘ��ɨƵ�ƊɈ�↵ȌƮƮ�♥Ʈـ�hɐǶɯ�ׂفׂׂ׀�
�

IȲǞƮƊɯ�
�ȯǿמן�ى�Ɗǿץ

²ɐȁƮƊɯ�
��ȯǿץ�ى�Ɗǿץ

ξȌȲɈǘƦȌɐȁƮ� ²ȌɐɈǘƦȌɐȁƮ� yȌȲɈǘƦȌɐȁƮ� ²ȌɐɈǘƦȌɐȁƮ�
§ƊȺȺƵȁǐƵȲ�⇒ƵǘǞƧǶƵȺ� �ץןף �קסף �נעפ �סמפ
RƵƊɨɯ�⇒ƵǘǞƧǶƵȺ� �ס �מן �מן �ף
 ǞǲƵȺ�Ȍȁ�♥ȌƊƮ� �ץפ �קף �קצ �קץ

�

ÀƊƦǶƵبׄخ׃�� ȲȌȺȺɩƊǶǲ�↵ȲƊǏǏǞƧ� ȌɐȁɈȺ�ƊɈ� ƵƊƧǘ��ɨƵش��↵ȌƮƮ�♥Ʈ²ـ�ɐȁƮƊɯ�γɐǶɯ�ׁ׀Ɉǘׇ�ةׂׂ׀ׂ�ةƊǿׇ�ى�ȯǿف�
�

ƵƊƧǘ��ɨƵ� ȲȌȺȺǞȁǐ� ↵ȌƮƮ�♥Ʈ� ȲȌȺȺǞȁǐ�
 ǞǲƵȺ�Ȍȁ� ȲȌȺȺɩƊǶǲ� �ס �ףן
§ƵƮƵȺɈȲǞƊȁȺ�Ȍȁ� ȲȌȺȺɩƊǶǲ� �ןמס �מצן

�

ÀǘƵ�ǘȌɐȲǶɯ�ɈȲƊǏǏǞƧ�ȯȲȌǏǞǶƵ�ǏȌȲ�ƊǶǶ�ɨƵǘǞƧǶƵȺ�ǞȺ�ǞǶǶɐȺɈȲƊɈƵƮ�ƦƵǶȌɩ�Ǟȁ�IǞǐɐȲƵخׄخ׃��↵ǘƵ�ȯƵƊǲ�ǘȌɐȲ�ȌǏ�ɨƵǘǞƧǶƵ�ɈȲƊǏǏǞƧ�
ȌƧƧɐȲȲƵƮ�ƊɈ�ׁׁׂׅبȯǿ�Ȍȁ�ΗȲǞƮƊɯ�ƊȁƮ�ׂׅׄبȯǿ�Ȍȁ�±ɐȁƮƊɯ�ɩǞɈǘ�ׁׂׂ�ƊȁƮ�ׇׁ׃�ɨƵǘǞƧǶƵȺة�ȲƵȺȯƵƧɈǞɨƵǶɯخ�↵ǘƵ�ɈɩȌٌ
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(ǞȺɈȲǞƧɈ�ȌǏ�ƒƵƊƧǘǶƊȁƮ��ƧɈǞɨƵ�↵ȲƊȁȺȯȌȲɈƊɈǞȌȁ�
yƵɈɩȌȲǲ�ƒǶƊȁׇׁ�ے��

�

ɩƊɯ��∋↵�Ȍȁ�ɈǘǞȺ�ȺƵǐǿƵȁɈ�ȌǏ� ƵƊƧǘ�♥ȌƊƮ�ǞȺ�ƵȺɈǞǿƊɈƵƮ�ɈȌ�ƦƵ�ׁׂׂ׀�ɨƵǘǞƧǶƵȺ�ȯƵȲ�ƮƊɯخ�↵ǘǞȺ��∋↵�ƵȺɈǞǿƊɈƵ�ǞȺ�
ƦƊȺƵƮ�Ȍȁ�ɈǘƵ�ɩƵƵǲƮƊɯ�ȯƵƊǲ�ǘȌɐȲ�ɨȌǶɐǿƵ�ȌǏ�ׁׂׂ�ɨƵǘǞƧǶƵȺ�ƊȁƮ�ׁٌׄǘȌɐȲ�ȲȌƊƮ�ƧȌɐȁɈ�ȌǏ�ׁׁׅ׉�ɨƵǘǞƧǶƵȺخ�

IǞǐɐȲƵبׄخ׃��ΘȌɐȲǶɯ�⇒ƵǘǞƧǶƵ�⇒ȌǶɐǿƵȺ�Ȍȁ� ƵƊƧǘ��ɨƵ�ƊɈ�↵ȌƮƮ�♥Ʈـ�hɐǶɯ�ׂفׂׂ׀�

�

��ɈȌɈƊǶ�ȌǏ�ׁׂ׆�ƧɯƧǶǞȺɈȺ�ɩƵȲƵ�ƧȌɐȁɈƵƮ�Ȍȁ�ɈǘƵ�ȲȌƊƮ�Ȍȁ�ΗȲǞƮƊɯة�ɩǞɈǘׇ׆��ɈȲƊɨƵǶǶǞȁǐ�ȁȌȲɈǘة�ƊȁƮ�ׅ׉�ɈȲƊɨƵǶǶǞȁǐ�
ȺȌɐɈǘخ���ɈȌɈƊǶ�ȌǏ�ׁ׈׆�ƧɯƧǶǞȺɈȺ�ɩƵȲƵ�ƧȌɐȁɈƵƮ�Ȍȁ�ɈǘƵ�ȲȌƊƮ�Ȍȁ�±ɐȁƮƊɯة�ɩǞɈǘ׉׈��ɈȲƊɨƵǶǞȁǐ�ȁȌȲɈǘ�ƊȁƮ�ׇ׉�
ɈȲƊɨƵǶǶǞȁǐ�ȺȌɐɈǘخ��

��ƧȲȌȺȺɩƊǶǲ�ȺɈɐƮɯ�ɩƊȺ�ƧȌǿȯǶƵɈƵƮ�ǏȌȲ�±ɐȁƮƊɯة�γɐǶɯ�ׁ׀Ɉǘةׂׂ׀ׂ�ة�ƊɈ�ɈǘƵ� ƵƊƧǘ��ɨƵȁɐƵ�ǿƊȲǲƵƮ�ƧȲȌȺȺǞȁǐ�ƵƊȺɈ�
ȌǏ�↵ȌƮƮ�♥ȌƊƮة�ƊȁƮ�ƊɈ�ɈǘƵ�ɐȁǿƊȲǲƵƮ�ƧȲȌȺȺǞȁǐ�ƊɈ�↵ȌƮƮ�♥ȌƊƮ�ȁȌȲɈǘ�ȌǏ� ƵƊƧǘ��ɨƵȁɐƵخ�ƒƵƮƵȺɈȲǞƊȁ�ƊƧɈǞɨǞɈɯ�
Ȍȁ�ƦȌɈǘ�ƧȲȌȺȺɩƊǶǲȺ�ɩƊȺ�ȺȯǶǞɈ�ƵɨƵȁǶɯ�ƦƵɈɩƵƵȁ�ƮǞȲƵƧɈǞȌȁȺخ� ɯƧǶǞȺɈȺ�ƮƵǿƊȁƮ�ɩƊȺ�ȌƦȺƵȲɨƵƮ�ɈȌ�ƦƵ�ǶȌɩƵȲ�
ɈǘƊȁ�ȯƵƮƵȺɈȲǞƊȁȺس�ƊȯȯȲȌɮǞǿƊɈƵǶɯڭ׆׉��ȌǏ�ƧȲȌȺȺɩƊǶǲ�ɐȺƵȲȺ�ɩƵȲƵ�ȯƵƮƵȺɈȲǞƊȁȺ�ƊȁƮ�ׄڭ�ɩƵȲƵ�ƧɯƧǶǞȺɈȺخ�↵ǘƵ�
ȯƵƊǲ�ǘȌɐȲ�ǏȌȲ�ȯƵƮƵȺɈȲǞƊȁ�ƊȁƮ�ƧɯƧǶǞȺɈ�ɐȺƵȲȺ�ȌƧƧɐȲȺ�ƊɈ׀׀ب׃�ȯǿة�ɩǞɈǘ�Ɗ�ɈȌɈƊǶ�ȌǏׅ׆��ȯƵƮƵȺɈȲǞƊȁȺ�ƊȁƮ�ɈǘȲƵƵ�
ƧɯƧǶǞȺɈȺ�ɐȺǞȁǐ�ɈǘƵ�ƧȲȌȺȺɩƊǶǲȺة�ƊȺ�ǞǶǶɐȺɈȲƊɈƵƮ�ƦƵǶȌɩ�Ǟȁ�IǞǐɐȲƵخׅخ׃��↵ǘƵ�ƮǞȲƵƧɈǞȌȁƊǶǞɈɯ�ȌǏ��↵�ƧȲȌȺȺǞȁǐ�ƮƵǿƊȁƮ�
ǞȺ�ȺǘȌɩȁ�ƦƵǶȌɩ�Ǟȁ�IǞǐɐȲƵخ׆خ׃���

IǞǐɐȲƵبׅخ׃��ΘȌɐȲǶɯ� ȲȌȺȺɩƊǶǲ�⇒ȌǶɐǿƵȺ²ـ�ɐȁƮƊɯة�γɐǶɯ�ׁ׀Ɉǘفׂׂ׀ׂ�ة�

��

�

׀
׀ׂ
׀ׄ
׀׆
׀׈
׀׀ׁ
׀ׁׂ
׀ׁׄ
׀׆ׁ
׀׈ׁ

׀׀بׇ
�ϖ

׀׀ب׈
�ϖ

׀׀ب׉
�ϖ

׀׀ب׀ׁ
�ϖ

׀׀بׁׁ
�ϖ

׀׀بׁׂ
ƒϖ

׀׀بׁ
ƒϖ

׀׀بׂ
ƒϖ

׀׀ب׃
ƒϖ

׀׀بׄ
ƒϖ

׀׀بׅ
ƒϖ

׀׀ب׆
ƒϖ

Θ
Ȍɐ
ȲǶ
ɯ�
⇒
Ƶǘ
ǞƧ
ǶƵ
�⇒
ȌǶ
ɐǿ

Ƶ

IȲǞƮƊɯة�γɐǶɯ׈�Ɉǘׂׂ׀ׂ�ة ²ɐȁƮƊɯة�γɐǶɯ�ׁ׀Ɉǘׂׂ׀ׂ�ة
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׀׀ب׉
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�ϖ

׀׀بׁׁ
�ϖ

׀׀بׁׂ
ƒϖ

׀׀بׁ
ƒϖ

׀׀بׂ
ƒϖ

׀׀ب׃
ƒϖ

׀׀بׄ
ƒϖ

׀׀بׅ
ƒϖ

׀׀ب׆
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Θ
Ȍɐ
ȲǶ
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ȲȌ
ȺȺ
ɩ
ƊǶ
ǲ�
⇒
ȌǶ
ɐ
ǿ
ƵȺ

§ƵƮƵȺɈȲǞƊȁȺ�Ȍȁ� ȲȌȺȺɩƊǶǲ !ɯƧǶǞȺɈȺ�Ȍȁ� ȲȌȺȺɩƊǶǲ
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(ǞȺɈȲǞƧɈ�ȌǏ�ƒƵƊƧǘǶƊȁƮ��ƧɈǞɨƵ�↵ȲƊȁȺȯȌȲɈƊɈǞȌȁ�
yƵɈɩȌȲǲ�ƒǶƊȁ׈ׁ�ے��

�

IǞǐɐȲƵب׆خ׃�� ƵƊƧǘ��ɨƵش��↵ȌƮƮ�♥Ʈ� ȲȌȺȺɩƊǶǲ�⇒ȌǶɐǿƵȺ²ـ�ɐȁƮƊɯة�γɐǶɯ�ׁ׀Ɉǘׇ�ةׂׂ׀ׂ�ةƊǿ�ٌ�ׇȯǿف�

�

�

 ɐƧǘƊȁƊȁ�♥ȌƊƮ�↵ȲƊǏǏǞƧ� ȌȁƮǞɈǞȌȁȺ�
0ɮǞȺɈǞȁǐ�ɈȲƊǏǏǞƧ�ƧǘƊȲƊƧɈƵȲǞȺɈǞƧȺ�Ȍȁ� ɐƧǘƊȁƊȁ�♥ȌƊƮ�Ǟȁ�γɐǶɯ�ׂׂׂ׀�ƊȲƵ�ȺɐǿǿƊȲǞɹƵƮ�ƦƵǶȌɩ�Ǟȁ�ÀƊƦǶƵخׅخ׃��
RƵƊɨɯ�ɨƵǘǞƧǶƵȺ�ƊƧƧȌɐȁɈƵƮ�ǏȌȲ�ׄڭׁخ�ƊȁƮ�ׂڭ׆خ�ȌǏ�ɈȌɈƊǶ�ɨƵǘǞƧǶƵ�ɈȲƊǏǏǞƧ�Ȍȁ� ɐƧǘƊȁƊȁ�♥ȌƊƮ�Ȍȁ�ΗȲǞƮƊɯ�ƊȁƮ�
²ɐȁƮƊɯة�ȲƵȺȯƵƧɈǞɨƵǶɯخ���ɈȌɈƊǶ�ȌǏ�ׄ׀�ȯƵƮƵȺɈȲǞƊȁȺ�ɩƵȲƵ�ƧȌɐȁɈƵƮ�Ȍȁ�±ɐȁƮƊɯة�ȺȯǶǞɈ�ƵȱɐƊǶǶɯ�ƦƵɈɩƵƵȁ�
ȁȌȲɈǘƦȌɐȁƮ�ƊȁƮ�ȺȌɐɈǘƦȌɐȁƮخ�↵ǘƵ�ƵɮǞȺɈǞȁǐ�ȺǞƮƵɩƊǶǲ�ɈƵȲǿǞȁƊɈƵȺ�ȺȌɐɈǘ�ȌǏ�ɈǘƵ�ƧȌɐȁɈ�ǶȌƧƊɈǞȌȁ�ƊȁƮ�
ɈǘƵȲƵǏȌȲƵ�ɈǘƵ�ȯƵƮƵȺɈȲǞƊȁȺ�ɐɈǞǶǞɹƵƮ�ɈǘƵ�ȲȌƊƮش��ȺǘȌɐǶƮƵȲ�ƊɈ�ɈǘǞȺ�ǶȌƧƊɈǞȌȁخ�

ÀƊƦǶƵبׅخ׃��ϖɐǶɈǞٌwȌƮƊǶ�↵ȲƊǏǏǞƧ� ȌɐȁɈȺ�ƊɈ� ɐƧǘƊȁƊȁ�♥ȌƊƮـ�hɐǶɯ�ׂفׂׂ׀�
�

IȲǞƮƊɯ�
�ȯǿמן�ى�Ɗǿץ

²ɐȁƮƊɯ�
��ȯǿץ�ى�Ɗǿץ

ξȌȲɈǘƦȌɐȁƮ� ²ȌɐɈǘƦȌɐȁƮ� yȌȲɈǘƦȌɐȁƮ� ²ȌɐɈǘƦȌɐȁƮ�
§ƊȺȺƵȁǐƵȲ�⇒ƵǘǞƧǶƵȺ� �קףע �צצע �מקע �נקע
RƵƊɨɯ�⇒ƵǘǞƧǶƵȺ� �ףנ �ףן �פן �מן
 ǞǲƵȺ� �נס �ןנ �ןנ �צן
§ƵƮƵȺɈȲǞƊȁȺؤ� ȁشƊ� ȁشƊ� �מנ �מנ

�ىםםכם�لɈǘע��γɐǶɯلƵƮƵȺɈȲǞƊȁȺ�ɩƵȲƵ�ȁȌɈ�ƧȌɐȁɈƵƮ�Ȍȁ�ΗȲǞƮƊɯ§ؿ

ÀǘƵ�ǘȌɐȲǶɯ�ɈȲƊǏǏǞƧ�ȯȲȌǏǞǶƵ�ǏȌȲ�ƊǶǶ�ɨƵǘǞƧǶƵȺ�ǞȺ�ǞǶǶɐȺɈȲƊɈƵƮ�ƦƵǶȌɩ�Ǟȁ�IǞǐɐȲƵخׇخ׃��↵ǘƵ�ȯƵƊǲ�ǘȌɐȲ�ȌǏ�ɨƵǘǞƧǶƵ�ɈȲƊǏǏǞƧ�
ȌƧƧɐȲȲƵƮ�ƊɈ�ׁ׀׀بȯǿ�Ȍȁ�ΗȲǞƮƊɯ�ƊȁƮ�ׁׂׅبȯǿ�Ȍȁ�±ɐȁƮƊɯخ�↵ǘƵ�ɈɩȌٌɩƊɯ�ƊɨƵȲƊǐƵ�ƮƊǞǶɯ�ɈȲƊǏǏǞƧف↵∈�ـ��Ȍȁ�
 ɐƧǘƊȁƊȁ�♥ȌƊƮ�ǞȺ�ƵȺɈǞǿƊɈƵƮ�ɈȌ�ƦƵ�ׁ׀׃ׁة�ɨƵǘǞƧǶƵȺ�ȯƵȲ�ƮƊɯخ�↵ǘǞȺ�ƵȺɈǞǿƊɈƵ�ǞȺ�ƦƊȺƵƮ�Ȍȁ�ɈǘƵ�ɩƵƵǲƮƊɯ�ȯƵƊǲ�
ǘȌɐȲ�ɨȌǶɐǿƵ�ȌǏ�ׁׁ׃�ɨƵǘǞƧǶƵȺ�ƊȁƮ�ׁٌׄǘȌɐȲ�ȲȌƊƮ�ƧȌɐȁɈ�ȌǏ�ׁ׀ׄ׀ة�ɨƵǘǞƧǶƵȺخ�
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(ǞȺɈȲǞƧɈ�ȌǏ�ƒƵƊƧǘǶƊȁƮ��ƧɈǞɨƵ�↵ȲƊȁȺȯȌȲɈƊɈǞȌȁ�
yƵɈɩȌȲǲ�ƒǶƊȁ׉ׁ�ے��

�

IǞǐɐȲƵبׇخ׃�� ɐƧǘƊȁƊȁ�♥ȌƊƮ�ΘȌɐȲǶɯ�⇒ƵǘǞƧǶƵ�↵ȲƊǏǏǞƧ�⇒ȌǶɐǿƵȺـ�hɐǶɯ�ׂفׂׂ׀�

�

��ɈȌɈƊǶ�ȌǏ�ׅ׃�ƧɯƧǶǞȺɈȺ�ɩƵȲƵ�ƧȌɐȁɈƵƮ�ΗȲǞƮƊɯة�ɩǞɈǘׂ׃��ɈȲƊɨƵǶǶǞȁǐ�ȁȌȲɈǘ�ɈȌɩƊȲƮȺ�ΘǞǐǘɩƊɯةׇ׉��ƊȁƮ�ׁׂ�ɈȲƊɨƵǶǶǞȁǐ�
ȺȌɐɈǘ�ƊɩƊɯ�ǏȲȌǿ�ΘǞǐǘɩƊɯخׇ׉����ɈȌɈƊǶ�ȌǏ׉׃��ƧɯƧǶǞȺɈȺ�ɩƵȲƵ�ƧȌɐȁɈƵƮ�Ȍȁ�±ɐȁƮƊɯة�ɩǞɈǘ�ׁׂ�ɈȲƊɨƵǶǞȁǐ�ȁȌȲɈǘ�ƊȁƮ�
�ǘƵ�ȯƵƊǲ�ǘȌɐȲ�ǏȌȲ�ȯƵƮƵȺɈȲǞƊȁ�ƊȁƮ�ƧɯƧǶǞȺɈ�ɐȺƵȲȺ�Ȍȁ�Ɗ�±ɐȁƮƊɯ�Ǟȁ�γɐǶɯ�ȌƧƧɐȲȲƵƮ�ƊɈ↵�خ�ɈȲƊɨƵǶǶǞȁǐ�ȺȌɐɈǘ׈ׁ
��ɩǞɈǘ�Ɗ�ɈȌɈƊǶ�ȌǏ�ƵǞǐǘɈ�ȯƵƮƵȺɈȲǞƊȁȺ�ƊȁƮ�ȁǞȁƵ�ƧɯƧǶǞȺɈȺ�ɐȺǞȁǐ�ɈǘƵة׈خ׃��ƊȺ�ȺǘȌɩȁ�ƦƵǶȌɩ�Ǟȁ�IǞǐɐȲƵةƊǿ׀׀ب׀ׁ
ȲȌƊƮɩƊɯخ��

IǞǐɐȲƵب׈خ׃�� ɐƧǘƊȁƊȁ�♥ȌƊƮ�ΘȌɐȲǶɯ��↵�∅ȺƵȲȺ²ـ�ɐȁƮƊɯ�γɐǶɯ�ׁ׀Ɉǘفׂׂ׀ׂ�ة�
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�

�ŝƐƚƌŝĐƚ�ŽĨ�ςĞĂĐŚůĂŶĚ�

�ĐƚŝǀĞ�χƌĂŶƐƉŽƌƚĂƚŝŽŶ�
EĞƚǁŽƌŬ�ςůĂŶ�
�

tŚĂƚ�σĞ�+ĞĂƌĚ�
�ŶŐĂŐĞŵĞŶƚ�]ƵŵŵĂƌǇ�
�ƵŐƵƐƚ�ϮϬϮϮ�

�

�



�

�
�

dĂďůĞ�ŽĨ��ŽŶƚĞŶƚƐ�
/ŶƚƌŽĚƵĐƚŝŽŶ�͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘�ϭ�

�ŶŐĂŐĞŵĞŶƚ�ϑƉƉŽƌƚƵŶŝƚŝĞƐ�͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘�ϭ�

tŚĂƚ�σĞ�+ĞĂƌĚ�͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘�ϭ�

�ĞŵŽŐƌĂƉŚŝĐƐ�͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘�ϯ�

dƌĂǀĞů�͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘�ϱ�

tĂůŬŝŶŐ�ĂŶĚ�ΨŽůůŝŶŐ�͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘�ϳ�

,ŝŐŚǁĂǇ��ƌŽƐƐŝŶŐ�͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘�ϵ�

dƌĂŝů�ƚŽ�σĞƐƚ�;ĞůŽǁŶĂ�Žƌ�]ƵŵŵĞƌůĂŶĚ�͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘�ϵ�

�ŝĐǇĐůŝŶŐ�ĂŶĚ�ΨŽůůŝŶŐ�͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘�ϭϬ�

�ŝŬĞ�ΨĂĐŬƐ�͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘�ϭϭ�

�ĚĚŝƚŝŽŶĂů�ΧŽĚĞƐ�ŽĨ��ĐƚŝǀĞ�χƌĂŶƐƉŽƌƚĂƚŝŽŶ�͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘�ϭϮ�

tĂǇĨŝŶĚŝŶŐ�͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘�ϭϱ�

WƌŝŽƌŝƚŝĞƐ�͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘�ϭϲ�

�ĚĚŝƚŝŽŶĂů�%ĞĞĚďĂĐŬ�͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘�ϭϴ�

�ƉƉĞŶĚŝǆ͗��ŝƐƚƌŝĐƚ�ŽĨ�ςĞĂĐŚůĂŶĚ��ĐƚŝǀĞ�∆ĞƚǁŽƌŬ�χƌĂŶƐƉŽƌƚĂƚŝŽŶ�ςůĂŶ�;�χ∆ςͿ�]ƵƌǀĞǇ�͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘�ϭϵ�
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àǘƊɈ�⇓Ƶ�ΘƵƊȲƮ�/ȁǐƊǐƵǿƵȁɈ�±ɈɐƮɯ�ͮ�ϭ�

�

.∆χΨϑ�γ�χ.ϑ∆�

/Ŷ�ϮϬϭϭ͕�ƚŚĞ��ŝƐƚƌŝĐƚ�ŽĨ�ςĞĂĐŚůĂŶĚ͛Ɛ�;ƚŚĞ��ŝƐƚƌŝĐƚͿ�]ŝĚĞǁĂůŬ�ĂŶĚ�ςĞĚĞƐƚƌŝĂŶ��ŽŶŶĞĐƚŝǀŝƚǇ�ςůĂŶ�ǁĂƐ�
ĚĞǀĞůŽƉĞĚ�ǁŝƚŚ�ƚŚĞ�ŐŽĂů�ŽĨ�ŵĂŬŝŶŐ�ςĞĂĐŚůĂŶĚ�Ă�ŵŽƌĞ�ůŝǀĂďůĞ�ĂŶĚ�ǁĂůŬĂďůĞ�ĐŽŵŵƵŶŝƚǇ͘�.Ŷ�ŽƌĚĞƌ�ƚŽ�
ĨƵƌƚŚĞƌ�ĨĂĐŝůŝƚĂƚĞ�ĂĐƚŝǀĞ�ƚƌĂŶƐƉŽƌƚĂƚŝŽŶ�ŝŵƉƌŽǀĞŵĞŶƚƐ�ǁŝƚŚŝŶ�ƚŚĞ��ŝƐƚƌŝĐƚ͕�ĂŶ��ĐƚŝǀĞ�χƌĂŶƐƉŽƌƚĂƚŝŽŶ�
EĞƚǁŽƌŬ�ςůĂŶ�;�χ∆ςͿ�ŝƐ�ďĞŝŶŐ�ƵŶĚĞƌƚĂŬĞŶ͘�χŚĞ��χ∆ς�ĂŝŵƐ�ƚŽ�ŝŵƉƌŽǀĞ�ƐĂĨĞƚǇ͕�ĐŽŶŶĞĐƚŝǀŝƚǇ�ĂŶĚ�
ĂĐĐĞƐƐŝďŝůŝƚǇ�ŽĨ�ƐƵƐƚĂŝŶĂďůĞ�ƚƌĂŶƐƉŽƌƚĂƚŝŽŶ�ŵŽĚĞƐ͘�χŚĞ�ςůĂŶ�ǁŝůů�ĂůƐŽ�ĨŽĐƵƐ�ŽŶ�ƵŶŝǀĞƌƐĂů�ĂĐĐĞƐƐŝďŝůŝƚǇ�ĂŶĚ�
ŵŽĚĞƐ�ŽĨ�ƚƌĂŶƐƉŽƌƚĂƚŝŽŶ�ƚŽ�ĂĐĐŽŵŵŽĚĂƚĞ�ŝŶĚŝǀŝĚƵĂůƐ�ǁŝƚŚ�ƌĞĚƵĐĞĚ�ĞŶĚƵƌĂŶĐĞ�;ƐƵĐŚ�ĂƐ�ƚƌĂŶƐŝƚ͕�ĞͲďŝŬĞƐ͕�
ĂŶĚ�ƐĐŽŽƚĞƌƐͿ�ĂƐ�ςĞĂĐŚůĂŶĚ�ŝƐ�ŚŽŵĞ�ƚŽ�Ă�ŚŝŐŚ�ƉƌŽƉŽƌƚŝŽŶ�ŽĨ�ƐĞŶŝŽƌ�ĐŝƚŝǌĞŶƐ�ĂŶĚ�ƚŚĞ��ŝƐƚƌŝĐƚ͛Ɛ�ƚŽƉŽŐƌĂƉŚǇ�
ĨĞĂƚƵƌĞƐ�ŵĂŶǇ�ƐƚĞĞƉ�ƐůŽƉĞƐ͘�

dŽ�ďĞƚƚĞƌ�ƵŶĚĞƌƐƚĂŶĚ�ĂĐƚŝǀĞ�ƚƌĂŶƐƉŽƌƚĂƚŝŽŶ�ƉĞƌƐƉĞĐƚŝǀĞƐ�ǁŝƚŚŝŶ�ƚŚĞ��ŝƐƚƌŝĐƚ͕�ƚŚĞ�ĐŽŵŵƵŶŝƚǇ�ǁĂƐ�ĞŶŐĂŐĞĚ�
ƚŽ�ƉƌŽǀŝĚĞ�ƚŚĞŝƌ�ŝŶƉƵƚ�ĂŶĚ�ĨĞĞĚďĂĐŬ�ŽŶ�ĞǆŝƐƚŝŶŐ�ŝƐƐƵĞƐ�ĂŶĚ�ŽƉƉŽƌƚƵŶŝƚŝĞƐ�ƌĞůĂƚĞĚ�ƚŽ�ĂĐƚŝǀĞ�ƚƌĂŶƐƉŽƌƚĂƚŝŽŶ�
ŝŶ�ςĞĂĐŚůĂŶĚ͘�χŚŝƐ�ƌĞƉŽƌƚ�ƐƵŵŵĂƌŝǌĞƐ�ǁŚĂƚ�ǁĂƐ�ŚĞĂƌĚ�ƚŚƌŽƵŐŚŽƵƚ�ƚŚĞ�ĞŶŐĂŐĞŵĞŶƚ�ƉƌŽĐĞƐƐ͘�

�∆&�&�Χ�∆χ�ϑςςϑΨχγ∆.χ.�]�

/ŶͲWĞƌƐŽŶ�ςŽƉͲhƉ��ǀĞŶƚ�;:ƵůǇ�ϭ͕�ϮϬϮϮͿ͗�dŚĞ�ƉƌŽũĞĐƚ�ƚĞĂŵ�ŚĞůĚ�ĂŶ�ŝŶͲƉĞƌƐŽŶ�ƉŽƉͲƵƉ�ĞǀĞŶƚ�ŽŶ�9ƵůǇ�ϭ͕�ϮϬϮϮ͕�
ƚŽ�ƌĂŝƐĞ�ĂǁĂƌĞŶĞƐƐ�ŽĨ�ƚŚĞ�ƉƌŽũĞĐƚ͕�ƉƌŽŵŽƚĞ�ƚŚĞ�ĐŽŵŵƵŶŝƚǇ�ƐƵƌǀĞǇ�ĂŶĚ�ŐĂƚŚĞƌ�ĨĞĞĚďĂĐŬ�ĨƌŽŵ�ĐŽŵŵƵŶŝƚǇ�
ŵĞŵďĞƌƐ�ŽŶ�ĞǆŝƐƚŝŶŐ�ŝƐƐƵĞƐ�ĂŶĚ�ŽƉƉŽƌƚƵŶŝƚŝĞƐ�ǁŝƚŚŝŶ�ςĞĂĐŚůĂŶĚ͛Ɛ�ƉĞĚĞƐƚƌŝĂŶ�ĂŶĚ�ĐǇĐůŝŶŐ�ŶĞƚǁŽƌŬƐ͘�

�ŽŵŵƵŶŝƚǇ�]ƵƌǀĞǇ�;KƉĞŶ�ĨƌŽŵ�9ƵŶĞ�Ϯϰ�ƚŽ�9ƵůǇ�ϯϭ͕�ϮϬϮϮͿ͗��Ŷ�ŽŶůŝŶĞ�ƐƵƌǀĞǇ�ǁĂƐ�ŽƉĞŶ�ĨƌŽŵ�9ƵŶĞ�Ϯϰ�ƚŽ�
:ƵůǇ�ϯϭ͕�ϮϬϮϮ͕�ƚŽ�ĐŽůůĞĐƚ�ŝŶƉƵƚ�ĨƌŽŵ�ĐŽŵŵƵŶŝƚǇ�ŵĞŵďĞƌƐ͘�χŚĞ�ƐƵƌǀĞǇ�ĨŽĐƵƐĞĚ�ŽŶ�ŝĚĞŶƚŝĨǇŝŶŐ�ůŽĐĂů�ĂĐƚŝǀĞ�
ƚƌĂŶƐƉŽƌƚĂƚŝŽŶ�ŝƐƐƵĞƐ�ĂŶĚ�ŽƉƉŽƌƚƵŶŝƚŝĞƐ�ŝŶ�ςĞĂĐŚůĂŶĚ�ĂŶĚ�ŐĂƚŚĞƌŝŶŐ�ĨĞĞĚďĂĐŬ�ƚŽ�ďĞƚƚĞƌ�ƵŶĚĞƌƐƚĂŶĚ�ƚŚĞ�
ĐŽŵŵƵŶŝƚǇ͛Ɛ�ĂĐƚŝǀĞ�ƚƌĂŶƐƉŽƌƚĂƚŝŽŶ�ǀĂůƵĞƐ͕�ƉƌŝŽƌŝƚŝĞƐ͕�ĂŶĚ�ĞǆƉĞƌŝĞŶĐĞƐ͘���ŚĂƌĚ�ĐŽƉǇ�ŽĨ�ƚŚĞ�ƐƵƌǀĞǇ�ǁĂƐ�
ĂůƐŽ�ĂǀĂŝůĂďůĞ�Ăƚ�ƚŚĞ�ŝŶͲƉĞƌƐŽŶ�ƉŽƉͲƵƉ�ĞǀĞŶƚ͘�

σ+�χ�σ��+��Ψ��

tŚĂƚ�ǁĞ�ŚĞĂƌĚ�ĨƌŽŵ�ƉĂƌƚŝĐŝƉĂŶƚƐ�ŽĨ�ƚŚĞ�ƚǁŽ�ĨŽƌŵĂů�ĞŶŐĂŐĞŵĞŶƚ�ŽƉƉŽƌƚƵŶŝƚŝĞƐ�ŝƐ�ƐƵŵŵĂƌŝǌĞĚ�ŝŶ�ƚŚĞ�
ƐƵďƐĞĐƚŝŽŶƐ�ďĞůŽǁ͘�

/ŶͲWĞƌƐŽŶ�ςŽƉͲhƉ͗�9ƵůǇ�ϭ͕�ϮϬϮϮ�

tŚĂƚ͗�.ŶͲƉĞƌƐŽŶ�ĞŶŐĂŐĞŵĞŶƚ�ŝŶ�ƚŚĞ�ĨŽƌŵ�ŽĨ�Ă�ƉŽƉͲƵƉ�ďŽŽƚŚ�Ăƚ�Ă�ĐŽŵŵƵŶŝƚǇ�ĨĞƐƚŝǀĂů͘��

tŚĞŶ�Θ�σŚĞƌĞ͗�χŚĞ�ƉŽƉͲƵƉ�ďŽŽƚŚ�ĞǀĞŶƚ�ǁĂƐ�ŚĞůĚ�ŽŶ�]ĂƚƵƌĚĂǇ�9ƵůǇ�ϭƐƚ͕�ϮϬϮϮ͕�Ăƚ�ƚŚĞ��ĂŶĂĚĂ��ĂǇ�
ĐŽŵŵƵŶŝƚǇ�ĐĞůĞďƌĂƚŝŽŶ�ŝŶ�ĚŽǁŶƚŽǁŶ�ςĞĂĐŚůĂŶĚ�Ăƚ�ƚŚĞ�+ĞƌŝƚĂŐĞ�ςĂƌŬ͘��

tŽƌŬƐŚŽƉ�ςƵƌƉŽƐĞ͗�dŽ�ŐĂƚŚĞƌ�ĨĞĞĚďĂĐŬ�ĨƌŽŵ�ƌĞƐŝĚĞŶƚƐ�ĂŶĚ�ǀŝƐŝƚŽƌƐ�ŽŶ�ĞǆŝƐƚŝŶŐ�ŝƐƐƵĞƐ�ĂŶĚ�ŽƉƉŽƌƚƵŶŝƚŝĞƐ�
ǁŝƚŚŝŶ�WĞĂĐŚůĂŶĚ͛Ɛ�ƉĞĚĞƐƚƌŝĂŶ�ĂŶĚ�ĐǇĐůŝŶŐ�ŶĞƚǁŽƌŬƐ�

&ŽƌŵĂƚ͗�/ŶͲƉĞƌƐŽŶ�ďŽŽƚŚ�ǁŚŝĐŚ�ǁĂƐ�ĂƚƚĞŶĚĞĚ�ďǇ�ƚŚƌĞĞ�γƌďĂŶ�]ǇƐƚĞŵƐ�ƐƚĂĨĨ�ǁŝƚŚ�ƐƵƉƉŽƌƚ�ĨƌŽŵ��ŝƐƚƌŝĐƚ�
ƐƚĂĨĨ͘�]ƚĂĨĨ�Ăƚ�ƚŚĞ�ĞǀĞŶƚ�ĞŶŐĂŐĞĚ�ǁŝƚŚ�ƚŚĞ�ƉƵďůŝĐ�ƚŽ�ĞŶĐŽƵƌĂŐĞ�ƉĞŽƉůĞ�ƚŽ�ĐŽŵƉůĞƚĞ�ƚŚĞ�ƐƵƌǀĞǇ�ĂŶĚ�ƉƌŽǀŝĚĞ�
ĨĞĞĚďĂĐŬ͘��χŚĞ�ďŽŽƚŚ�ǁĂƐ�ƐĞƚͲƵƉ�ĂŶĚ�ƐƚĂĨĨ�ǁĞƌĞ�ƉƌĞƐĞŶƚ�ĨŽƌ�Ɛŝǆ�ŚŽƵƌƐ͕�ďĞƚǁĞĞŶ�ĂƉƉƌŽǆŝŵĂƚĞůǇ�ϭϮ͗ϬϬͲ
ϲ͗ϬϬƉŵ͘�

�



�

�
�
�

àǘƊɈ�⇓Ƶ�ΘƵƊȲƮ�/ȁǐƊǐƵǿƵȁɈ�±ɈɐƮɯ�ͮ�Ϯ�

�

�ƚ�ƚŚĞ�ƉŽƉͲƵƉ�ďŽŽƚŚ͕�ĂƚƚĞŶĚĞĞƐ�ǁĞƌĞ�ƉƌŽŵƉƚĞĚ�ǁŝƚŚ�ƚŚĞ�ƋƵĞƐƚŝŽŶ�tŚĂƚ�ŝŵƉƌŽǀĞŵĞŶƚƐ�ǁŽƵůĚ�ǇŽƵ�ůŝŬĞ�
ƚŽ�ƐĞĞ�ƚŽ�ςĞĂĐŚůĂŶĚ͛Ɛ�ƉĞĚĞƐƚƌŝĂŶ�ĂŶĚ�ĐǇĐůŝŶŐ�ŶĞƚǁŽƌŬƐ͍�χŚŝƌƚǇͲĨŽƵƌ�ƌĞƐƉŽŶƐĞƐ�ǁĞƌĞ�ƐƵďŵŝƚƚĞĚ�ĂŶĚ�ƚŚĞ�
ĨŽůůŽǁŝŶŐ�ŬĞǇ�ƚŚĞŵĞƐ�ƚŚĂƚ�ĞŵĞƌŐĞĚ�ĂƌĞ�ƐƵŵŵĂƌŝǌĞĚ�ďĞůŽǁ͗�

ω /ŵƉƌŽǀĞͬĂĚĚ�ĐǇĐůŝŶŐ�ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ�;Ŷ�с�ϭϵͿ͗�EƵŵĞƌŽƵƐ�ƌĞƐƉŽŶĚĞŶƚƐ�ŝŶĚŝĐĂƚĞĚ�ƚŚĂƚ�ƚŚĞǇ�ǁŽƵůĚ�
ůŝŬĞ�ƚŽ�ƐĞĞ�ƚŚĞ��ŝƐƚƌŝĐƚ�ŝŵƉƌŽǀĞ�ĂŶĚ�ŝŵƉůĞŵĞŶƚ�ŵŽƌĞ�ďŝŬĞ�ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ͕�ƐƵĐŚ�ĂƐ�ďŝŬĞ�ůĂŶĞƐ͕�ďŝŬĞ�
ƉĂƌŬŝŶŐ͕�ƚƌĂŝůƐ͕�ĂŶĚ�ƐŝĚĞǁĂůŬƐ͘�]ƉĞĐŝĨŝĐ�ĂƌĞĂƐ�ƚŚĂƚ�ƌĞƐƉŽŶĚĞŶƚƐ�ǁŽƵůĚ�ůŝŬĞ�ƚŽ�ƐĞĞ�ĐǇĐůŝŶŐ�
ŝŵƉƌŽǀĞŵĞŶƚƐ�ŝŶĐůƵĚĞ�ςŽŶĚĞƌŽƐĂ��ƌŝǀĞ͕�ςƌŝŶĐĞƚŽŶ��ǀĞŶƵĞ͕�χƌĞƉĂŶŝĞƌ�ΨŽĂĚ͕�ĂŶĚ�Ă�ĐŽŶŶĞĐƚŝŽŶ�
ďĞƚǁĞĞŶ�ςĞĂĐŚůĂŶĚ�ĂŶĚ�σĞƐƚ�;ĞůŽǁŶĂ͘��

ω /ŵƉƌŽǀĞͬĂĚĚ�ƉĞĚĞƐƚƌŝĂŶ�ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ�;Ŷ�с�ϭϰͿ͗�ΨĞƐƉŽŶĚĞŶƚƐ�ĐŽŵŵŽŶůǇ�ĞǆƉƌĞƐƐĞĚ�ƚŚĂƚ�ƚŚĞǇ�
ǁŽƵůĚ�ůŝŬĞ�ƚŽ�ƐĞĞ�ĂŶ�ŝŶĐƌĞĂƐĞ�ŝŶ�ƉĞĚĞƐƚƌŝĂŶ�ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ�ƚŚƌŽƵŐŚŽƵƚ�ƚŚĞ��ŝƐƚƌŝĐƚ͕�ƐƵĐŚ�ĂƐ�ƐƉĞĐŝĂů�
ĐƌŽƐƐǁĂůŬƐ͕�ƐŝĚĞǁĂůŬƐ͕�ĂŶĚ�ƚƌĂŝůƐ͘�

ω �ŽŶŶĞĐƚŝŽŶ�ƚŽ�σĞƐƚ�;ĞůŽǁŶĂ�;Ŷ�с�ϭϭͿ͗�ΧĂŶǇ�ƌĞƐƉŽŶĚĞŶƚƐ�ĞǆƉƌĞƐƐĞĚ�ƐƵƉƉŽƌƚ�ĨŽƌ�ƚŚĞ�
ŝŵƉůĞŵĞŶƚĂƚŝŽŶ�ŽĨ�ĂŶ�ĂĐƚŝǀĞ�ƚƌĂŶƐƉŽƌƚĂƚŝŽŶ�ĐŽŶŶĞĐƚŝŽŶ�ďĞƚǁĞĞŶ�ςĞĂĐŚůĂŶĚ�ĂŶĚ�σĞƐƚ�;ĞůŽǁŶĂ͘�

�ŽŵŵƵŶŝƚǇ�]ƵƌǀĞǇ͗�9ƵŶĞ�Ϯϰ͕�ϮϬϮϮ�ʹ�9ƵůǇ�ϯϭ͕�ϮϬϮϮ�

,ŝŐŚůŝŐŚƚƐ�ŽĨ�ƚŚĞ�ƐƵƌǀĞǇ�ĂƌĞ�ƐŚŽǁŶ�ďĞůŽǁ͕�ĂŶĚ�ƚŚĞ�ƌĞƐƵůƚƐ�ŽĨ�ĞĂĐŚ�ƋƵĞƐƚŝŽŶ�ĂƌĞ�ƐƵŵŵĂƌŝǌĞĚ�ŝŶ�ƚŚĞ�
ĨŽůůŽǁŝŶŐ�ƐĞĐƚŝŽŶ͘���ĐŽƉǇ�ŽĨ�ƚŚĞ�ƐƵƌǀĞǇ�ŝƐ�ŝŶĐůƵĚĞĚ�ŝŶ�ƚŚĞ��ƉƉĞŶĚŝǆ͘��
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�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

Ϯϰϭ�ƚŽƚĂů�ƌĞƐƉŽŶĚĞŶƚƐ�

ϴϰй�ŽĨ�ƌĞƐƉŽŶĚĞŶƚƐ�ƌĞƐŝĚĞ�ŝŶ�
WĞĂĐŚůĂŶĚ�

ϴϬй�ŽĨ�ƌĞƐƉŽŶĚĞŶƚƐ�
ǁŽƌŬ�ŽƵƚƐŝĚĞ�ŽĨ�
WĞĂĐŚůĂŶĚ�

ϲϱй�ŽĨ�ƌĞƐƉŽŶĚĞŶƚƐ�ǁĞƌĞ�
ϱϱ�ǇĞĂƌƐ�ŽůĚ�Žƌ�ŽůĚĞƌ�

ϳϱй�ŽĨ�ƌĞƐƉŽŶĚĞŶƚƐ�ŚĂǀĞ�
ĐŽŶƐŝĚĞƌĞĚ�ƉƵƌĐŚĂƐŝŶŐ�ĂŶ�ĞͲ
ďŝŬĞ�ĨŽƌ�ƚŚĞŵƐĞůǀĞƐ�Žƌ�
ƐŽŵĞŽŶĞ�ƚŚĞǇ�ŬŶŽǁ�

KƉĞŶ�ĨƌŽŵ�:ƵŶĞ�Ϯϰ�ƚŽ�9ƵůǇ�
ϯϭ͕�ϮϬϮϮ�

ϳϬй�ŽĨ�ƌĞƐƉŽŶĚĞŶƚƐ�
ďĞůŝĞǀĞ�ƚŚĂƚ�ƚŚĞ�ůĂĐŬ�ŽĨ�
ƐŝĚĞǁĂůŬƐ�ĂŶĚ�ƉĂƚŚǁĂǇƐ�
ŝŶ�ςĞĂĐŚůĂŶĚ�ŝƐ�Ă�ŵĂŝŶ�
ĐŚĂůůĞŶŐĞ�ĨŽƌ�ǁĂůŬŝŶŐ�

ϲϳй�ŽĨ�ƌĞƐƉŽŶĚĞŶƚƐ�
ƉĂƌƚŝĐŝƉĂƚĞ�ŝŶ�ŶŽŶͲŵŽƚŽƌŝǌĞĚ�
ǁĂƚĞƌ�ƐƉŽƌƚƐ�ŝŶ�ςĞĂĐŚůĂŶĚ�

]γΨρ�ψ�ϑρ�Ψρ.�σ�
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àǘƊɈ�⇓Ƶ�ΘƵƊȲƮ�/ȁǐƊǐƵǿƵȁɈ�±ɈɐƮɯ�ͮ�ϯ�

�

�

tŚĂƚ�ŝƐ�ǇŽƵƌ�ĂŐĞ͍�;Ŷ�с�ϮϰϬͿ�
KǀĞƌ�ŽŶĞ�ƚŚŝƌĚ�ŽĨ�Ăůů�ƌĞƐƉŽŶĚĞŶƚƐ�;ϯϰйͿ�ŝŶĚŝĐĂƚĞĚ�ƚŚĞǇ�ǁĞƌĞ�ϲϱ�ǇĞĂƌƐ�Žƌ�ŽůĚĞƌ�ĂŶĚ�ϯϭй�ŽĨ�ƌĞƐƉŽŶĚĞŶƚƐ�
ŝŶĚŝĐĂƚĞĚ�ƚŚĞǇ�ǁĞƌĞ�ďĞƚǁĞĞŶ�ϱϱ�ĂŶĚ�ϲϰ�ǇĞĂƌƐ�ŽĨ�ĂŐĞ͘��Ɛ�ƐŚŽǁŶ�ďĞůŽǁ͕�ŽŶůǇ�ϴϭ�ƌĞƐƉŽŶĚĞŶƚƐ�;ϯϯйͿ�
ŝŶĚŝĐĂƚĞĚ�ƚŚĞǇ�ǁĞƌĞ�ϱϰ�ǇĞĂƌƐ�ŽĨ�ĂŐĞ�Žƌ�ǇŽƵŶŐĞƌ͘�

�

tŚĂƚ�ŝƐ�ǇŽƵƌ�ŐĞŶĚĞƌ͍�;Ŷ�с�ϮϯϴͿ�
KǀĞƌ�ŚĂůĨ�ŽĨ�ƌĞƐƉŽŶĚĞŶƚƐ�;ϱϲйͿ�ŝĚĞŶƚŝĨǇ�ĂƐ�ĨĞŵĂůĞ�ǁŚŝůĞ�ϰϮй�ŽĨ�ƌĞƐƉŽŶĚĞŶƚƐ�ŝĚĞŶƚŝĨǇ�ĂƐ�ŵĂůĞ͘�ϑŶůǇ�ŽŶĞ�
ƌĞƐƉŽŶĚĞŶƚ�ŝĚĞŶƚŝĨŝĞĚ�ƚŚĞŵƐĞůǀĞƐ�ĂƐ�ŶŽŶͲďŝŶĂƌǇ͘�

�

;ϭͿ Ϭй

;ϱͿ Ϯй

;ϳͿ ϯй

;ϯϵͿ ϭϲй

;ϮϵͿ ϭϮй

;ϳϰͿ ϯϭй

;ϴϮͿ ϯϰй

;ϯͿ ϭй

Ϭй ϱй ϭϬй ϭϱй ϮϬй Ϯϱй ϯϬй ϯϱй

hŶĚĞƌ�ϭϲ

ϭϲͲϮϰ

Ϯϱ�Ͳ�ϯϰ

ϯϱ�Ͳ�ϰϰ

ϰϱ�Ͳ�ϱϰ

ϱϱ�Ͳ�ϲϰ

ϲϱ�ǇĞĂƌƐ�Žƌ�ŽůĚĞƌ

WƌĞĨĞƌ�ŶŽƚ�ƚŽ�ĂŶƐǁĞƌ

;ϭͿ Ϭй ;ϯͿ ϭй

;ϭϬϭͿ ϰϮй

;ϭϯϯͿ ϱϲй

EŽŶͲďŝŶĂƌǇ

WƌĞĨĞƌ�ŶŽƚ�ƚŽ�ĂŶƐǁĞƌ

DĂůĞ

&ĞŵĂůĞ

�ĞŵŽŐƌĂƉŚŝĐƐ�
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àǘƊɈ�⇓Ƶ�ΘƵƊȲƮ�/ȁǐƊǐƵǿƵȁɈ�±ɈɐƮɯ�ͮ�ϰ�

�

tŚĞƌĞ�ŝƐ�ǇŽƵƌ�ƉƌŝŵĂƌǇ�ƌĞƐŝĚĞŶĐĞ͍�;Ŷ�с�ϮϰϬͿ�
DŽƐƚ�ƌĞƐƉŽŶĚĞŶƚƐ�;ϴϰйͿ�ƉƌŝŵĂƌŝůǇ�ƌĞƐŝĚĞ�ŝŶ�ςĞĂĐŚůĂŶĚ͕�ǁŝƚŚ�ƚŚĞ�ŶĞǆƚ�ŵŽƐƚ�ĐŽŵŵŽŶ�ƌĞƐŝĚĞŶĐĞƐ�ďĞŝŶŐ�
tĞƐƚ�;ĞůŽǁŶĂ�;ϴйͿ�ĂŶĚ�;ĞůŽǁŶĂ�;ϯйͿ͘�͞KƚŚĞƌ͟�ƌĞƐƉŽŶƐĞƐ�ŝŶĐůƵĚĞ�ǀĂƌŝŽƵƐ�ĐŝƚŝĞƐ�ĂŶĚ�ƚŽǁŶƐ�ŝŶ��ůďĞƌƚĂ�ĂŶĚ�
�ƌŝƚŝƐŚ��ŽůƵŵďŝĂ͘�

�

tŚŝĐŚ�ďĞƐƚ�ĚĞƐĐƌŝďĞƐ�ǇŽƵƌ�ƌĞƐŝĚĞŶĐĞ�ŝŶ�ƚŚĞ�ĂƌĞĂ͍�;Ŷ�с�ϮϰϬͿ�
DŽƐƚ�ƐƵƌǀĞǇ�ƌĞƐƉŽŶĚĞŶƚƐ�;ϵϮйͿ�ƌĞƐŝĚĞ�ŝŶ�ςĞĂĐŚůĂŶĚ�ǇĞĂƌͲƌŽƵŶĚ�ǁŚŝůĞ�ĨŝǀĞ�ƉĞƌĐĞŶƚ�;ϱйͿ�ůŝǀĞ�ŝŶ�ƚŚĞ�ĂƌĞĂ�
ƐĞĂƐŽŶĂůůǇ͘�ϑŶůǇ�ƐĞǀĞŶ�ƐƵƌǀĞǇ�ƌĞƐƉŽŶĚĞŶƚƐ�;ϯйͿ�ĚŽ�ŶŽƚ�ůŝǀĞ�ŝŶ�ƚŚĞ�ĂƌĞĂ�Žƌ�ĂƌĞ�ǀŝƐŝƚŽƌƐ�ƚŽ�ƚŚĞ�ĂƌĞĂ͘�

�

;ϭͿ Ϭй

;ϭͿ Ϭй

;ϭͿ Ϭй

;ϯͿ ϭй

;ϲͿ ϯй

;ϵͿ ϰй

;ϭϵͿ ϴй

;ϮϬϬͿ ϴϰй

^ƵŵŵĞƌůĂŶĚ

EĂƌĂŵĂƚĂ

>ĂŬĞ��ŽƵŶƚƌǇ

WĞŶƚŝĐƚŽŶ

<ĞůŽǁŶĂ

KƚŚĞƌ�;ƉůĞĂƐĞ�ƐƉĞĐŝĨǇͿ

tĞƐƚ�;ĞůŽǁŶĂ

WĞĂĐŚůĂŶĚ

Ϭй ϭϬй ϮϬй ϯϬй ϰϬй ϱϬй ϲϬй ϳϬй ϴϬй ϵϬй

;ϳͿ ϯй ;ϭϮͿ ϱй

;ϮϮϭͿ ϵϮй

�Ž�ŶŽƚ�ůŝǀĞ�ŝŶ�ƚŚĞ�ĂƌĞĂ�ͬ�ǀŝƐŝƚŽƌ�ƚŽ
ƚŚĞ�ĂƌĞĂ

^ĞĂƐŽŶĂů�ƌĞƐŝĚĞŶƚ

zĞĂƌͲƌŽƵŶĚ�ƌĞƐŝĚĞŶƚ



�

�
�
�

àǘƊɈ�⇓Ƶ�ΘƵƊȲƮ�/ȁǐƊǐƵǿƵȁɈ�±ɈɐƮɯ�ͮ�ϱ�

�

�Ž�ǇŽƵ�ǁŽƌŬ�ŝŶ�ςĞĂĐŚůĂŶĚ͍�;Ŷ�с�ϮϰϬͿ�
�

�

�

&ŽƵƌ�ŽƵƚ�ŽĨ�ĨŝǀĞ�;ϴϬйͿ�ƐƵƌǀĞǇ�
ƌĞƐƉŽŶĚĞŶƚƐ�ĚŽ�ŶŽƚ�ǁŽƌŬ�ŝŶ�
WĞĂĐŚůĂŶĚ͕�ĂƐ�ƐŚŽǁŶ�ƚŽ�ƚŚĞ�ůĞĨƚ͘�

�

�

�

�

�

tŚĂƚ�ŝƐ�ǇŽƵƌ�ĂǀĞƌĂŐĞ�ĐŽŵŵƵƚĞ�ƚŝŵĞ�ƚŽ�ǁŽƌŬ�Žƌ�ƐĐŚŽŽů͍�;/Ĩ�ĂƉƉůŝĐĂďůĞͿ�;Ŷ�с�ϭϰϴͿ�
KĨ�ƚŚĞ�ƚŽƚĂů�ϭϰϴ�ƌĞƐƉŽŶƐĞƐ�ƚŽ�ƚŚŝƐ�ƋƵĞƐƚŝŽŶ͕�ϰϭй�ŽĨ�ƌĞƐƉŽŶĚĞŶƚƐ�ǁŽƌŬ�ĨƌŽŵ�ŚŽŵĞ͘�ϑĨ�ƚŚŽƐĞ�ǁŚŽ�
ĐŽŵŵƵƚĞ�ƚŽ�ǁŽƌŬ�Žƌ�ƐĐŚŽŽů͕�ϯϮй�ŝŶĚŝĐĂƚĞĚ�ƚŚĂƚ�ƚŚĞŝƌ�ĐŽŵŵƵƚĞ�ŝƐ�ůĞƐƐ�ƚŚĂŶ�ϮϬ�ŵŝŶƵƚĞƐ͘�

�

;ϲϭͿ ϰϭй

;ϮϯͿ ϭϲй

;ϮϯͿ ϭϲй

;ϮϬͿ ϭϰй

;ϮϭͿ ϭϰй

Ϭй ϭϬй ϮϬй ϯϬй ϰϬй ϱϬй

.�ǁŽƌŬ�ĨƌŽŵ�ŚŽŵĞ

>ĞƐƐ�ƚŚĂŶ�ϭϬ�ŵŝŶƵƚĞƐ

ϭϬ�ʹ ϮϬ�ŵŝŶƵƚĞƐ

ϮϬ�ʹ ϯϬ�ŵŝŶƵƚĞƐ

DŽƌĞ�ƚŚĂŶ�ϯϬ�ŵŝŶƵƚĞƐ

dƌĂǀĞů�

;ϰϴͿ ϮϬй

;ϭϵϮͿ ϴϬй

zĞƐ

EŽ



�

�
�
�

àǘƊɈ�⇓Ƶ�ΘƵƊȲƮ�/ȁǐƊǐƵǿƵȁɈ�±ɈɐƮɯ�ͮ�ϲ�

�

,Žǁ�ĚŽ�ǇŽƵ�ƚǇƉŝĐĂůůǇ�ƚƌĂǀĞů�ƚŽͬĨƌŽŵ�ƚŚĞ�ĨŽůůŽǁŝŶŐ͍�ςůĞĂƐĞ�ƐĞůĞĐƚ�ŽŶĞ�ŵŽĚĞ�ŽĨ�ƚƌĂŶƐƉŽƌƚĂƚŝŽŶ�
ƉĞƌ�ƚƌŝƉ�ƚǇƉĞ͘�;Ŷ�с�ϮϯϴͿ��
ZĞƐƉŽŶĚĞŶƚƐ�ǁĞƌĞ�ŵŽƐƚ�ůŝŬĞůǇ�ƚŽ�ƐĞůĞĐƚ�͞�ƌŝǀĞ�Žƌ�ĐĂƌƉŽŽů͟�ĨŽƌ�ƚŚĞŝƌ�ƚƌŝƉƐ�ƚŽ�ĂŶĚ�ĨƌŽŵ�Ăůů�ĚĞƐƚŝŶĂƚŝŽŶƐ�
ĞǆĐĞƉƚ�ĨŽƌ�ǁŽƌŬ͕�ŝŶ�ǁŚŝĐŚ�ƚŚĞ�ĚĞƐƚŝŶĂƚŝŽŶ�ǁĂƐ�ŶŽƚ�ĂƉƉůŝĐĂďůĞ�ƚŽ�ŚĂůĨ�;ϱϬйͿ�ŽĨ�ƌĞƐƉŽŶĚĞŶƚƐ͘�χŚŝƐ�
ĐŽƌƌĞƐƉŽŶĚƐ�ƚŽ�ƚŚĞ�ƌĞƐƵůƚƐ�ŽĨ�ƚŚĞ�ƋƵĞƐƚŝŽŶƐ�ĂďŽǀĞ�ǁŚŝĐŚ�ŝŶĚŝĐĂƚĞ�ƚŚĂƚ�ŵĂŶǇ�ƌĞƐƉŽŶĚĞŶƚƐ�ĂƌĞ�ůŝŬĞůǇ�
ƌĞƚŝƌĞĚ�;ŐŝǀĞŶ�ƚŚĞ�ŽůĚĞƌ�ĂŐĞ�ĚĞŵŽŐƌĂƉŚŝĐ�ŝŶ�ƚŚĞ�ĐŽŵŵƵŶŝƚǇͿ�Žƌ�ǁŽƌŬ�ĨƌŽŵ�ŚŽŵĞ͘�ςƵďůŝĐ�ƚƌĂŶƐŝƚ�ŵŽĚĞ�
ƐŚĂƌĞ�ƌĞƉƌĞƐĞŶƚƐ�ϭй�Žƌ�ůĞƐƐ�ĨŽƌ�Ăůů�ĚĞƐƚŝŶĂƚŝŽŶƐ͘��

��

� �

Ϭй

ϭϬй

ϮϬй

ϯϬй

ϰϬй

ϱϬй

ϲϬй

ϳϬй

ϴϬй

ϵϬй

ϭϬϬй

tŽƌŬ ,ŽŵĞ �ǆĞƌĐŝƐĞ�Žƌ
ZĞĐƌĞĂƚŝŽŶ

'ƌŽĐĞƌǇ
^ŚŽƉƉŝŶŐ

�ƌƌĂŶĚƐ�Žƌ
�ƉƉŽŝŶƚŵĞŶƚƐ

ZĞƐƚĂƵƌĂŶƚƐ

EŽƚ�ĂƉƉůŝĐĂďůĞ

�ƌŝǀĞ�Žƌ�ĐĂƌƉŽŽů

WƵďůŝĐ�χƌĂŶƐŝƚ

�ŝĐǇĐůĞ

tŚĞĞůĐŚĂŝƌͬŵŽƚŽƌŝǌĞĚ
ƐĐŽŽƚĞƌͬĂƐƐŝƐƚŝǀĞ�ĚĞǀŝĐĞ

tĂůŬ



�

�
�
�

àǘƊɈ�⇓Ƶ�ΘƵƊȲƮ�/ȁǐƊǐƵǿƵȁɈ�±ɈɐƮɯ�ͮ�ϳ�

�

�

�

tŚĂƚ�ĂƌĞ�ƚŚĞ�ŵĂŝŶ�ŝƐƐƵĞƐ�Žƌ�ĐŚĂůůĞŶŐĞƐ�ĨŽƌ�ǁĂůŬŝŶŐ�Žƌ�ƌŽůůŝŶŐ�ŝŶ�ςĞĂĐŚůĂŶĚ͍�ςůĞĂƐĞ�ƐĞůĞĐƚ�Ăůů�
ƚŚĂƚ�ĂƉƉůǇ͘�;Ŷ�с�ϮϯϮͿ�
tŚĞŶ�ŝƚ�ĐŽŵĞƐ�ƚŽ�ǁĂůŬŝŶŐ�Žƌ�ƌŽůůŝŶŐ�ŝŶ�ςĞĂĐŚůĂŶĚ͕�ŵŽƐƚ�ƌĞƐƉŽŶĚĞŶƚƐ�;ϳϬйͿ�ĐŝƚĞĚ�ƚŚĞ�ůĂĐŬ�ŽĨ�ƐŝĚĞǁĂůŬƐ�Žƌ�
ƉĂƚŚǁĂǇƐ�ĂƐ�Ă�ŵĂŝŶ�ŝƐƐƵĞ�Žƌ�ĐŚĂůůĞŶŐĞ�ƚŚĂƚ�ƚŚĞǇ�ĨĂĐĞ͘�]ƚĞĞƉ�ŚŝůůƐ�ǁĂƐ�ƐĞůĞĐƚĞĚ�ďǇ�ĂůŵŽƐƚ�ŚĂůĨ�;ϰϵйͿ�ŽĨ�
ƌĞƐƉŽŶĚĞŶƚƐ�ĂƐ�Ă�ĐŚĂůůĞŶŐĞ͘�

�

ϯй

ϰй

ϱй

ϱй

ϴй

ϵй

ϭϬй

ϭϯй

ϭϵй

ϭϵй

ϮϬй

ϯϭй

ϯϮй

ϰϯй

ϰϵй

ϳϬй

Ϭ ϮϬ ϰϬ ϲϬ ϴϬ ϭϬϬ ϭϮϬ ϭϰϬ ϭϲϬ ϭϴϬ

EŽƚ�ƐƵƌĞ�ʹ .�ĚŽ�ŶŽƚ�ǁĂůŬ�ĂƌŽƵŶĚ�ςĞĂĐŚůĂŶĚ�ǀĞƌǇ�ŽĨƚĞŶ

EŽŶĞ

>ĂĐŬ�ŽĨ�ƌĞƐƚ�ĂƌĞĂƐ

KƚŚĞƌ�;ƉůĞĂƐĞ�ƐƉĞĐŝĨǇͿ

WŚǇƐŝĐĂů�ĂďŝůŝƚǇ

.�ĨĞĞů�ƵŶƐĂĨĞ�ͬ�ƵŶĐŽŵĨŽƌƚĂďůĞ

tĞĂƚŚĞƌ

^ŝĚĞǁĂůŬƐ�Žƌ�ƉĂƚŚǁĂǇƐ�ĂƌĞ�ŶŽƚ�ĂĐĐĞƐƐŝďůĞ

WŽŽƌ�ĐŽŶĚŝƚŝŽŶ�ĂŶĚͬŽƌ�ŵĂŝŶƚĞŶĂŶĐĞ�ŽĨ�ƐŝĚĞǁĂůŬƐ�Žƌ
ƉĂƚŚǁĂǇƐ

�ŝƐƚĂŶĐĞͬ�ƚŝŵĞ�ƚŽ�ƌĞĂĐŚ�ĚĞƐƚŝŶĂƚŝŽŶ

>ĂĐŬ�ŽĨ�ƉƌŽƉĞƌ�ůŝŐŚƚŝŶŐ�ĂĨƚĞƌ�ƐƵŶƐĞƚ

�ƌŽƐƐŝŶŐ�+ŝŐŚǁĂǇ�ϵϳ

^ƉĞĞĚ�ĂŶĚ�ŶŽŝƐĞ�ŽĨ�ŵŽƚŽƌ�ƚƌĂĨĨŝĐ

WŽŽƌ�ĐŽŶŶĞĐƚŝǀŝƚǇ͕�ƚŚĞ�ĞǆŝƐƚŝŶŐ�ĂĐƚŝǀĞ�ƚƌĂŶƐƉŽƌƚĂƚŝŽŶ
ŶĞƚǁŽƌŬ�ŝƐ�ŝŶĐŽŵƉůĞƚĞ�Žƌ�ĚŽĞƐ�ŶŽƚ�ƉƌŽǀŝĚĞ�Ă�ĚŝƌĞĐƚ�ƌŽƵƚĞ͙

^ƚĞĞƉ�ŚŝůůƐ

>ĂĐŬ�ŽĨ�ƐŝĚĞǁĂůŬƐ�Žƌ�ƉĂƚŚǁĂǇƐ

EƵŵďĞƌ�ŽĨ�ΨĞƐƉŽŶƐĞƐ

tĂůŬŝŶŐ�ĂŶĚ�ΨŽůůŝŶŐ�



�

�
�
�

àǘƊɈ�⇓Ƶ�ΘƵƊȲƮ�/ȁǐƊǐƵǿƵȁɈ�±ɈɐƮɯ�ͮ�ϴ�

�

tŚĂƚ�ƚǇƉĞƐ�ŽĨ�ǁĂůŬŝŶŐ͕�ƌŽůůŝŶŐ͕�Žƌ�ĂĐĐĞƐƐŝďůĞ�ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ�;ĚĞƐŝŐŶĞĚ�ĨŽƌ�Ăůů�ĂŐĞƐ�ĂŶĚ�ĂďŝůŝƚŝĞƐͿ�
ǁŽƵůĚ�ǇŽƵ�ůŝŬĞ�ƚŽ�ƐĞĞ�ŵŽƌĞ�ŽĨ�ŝŶ�ςĞĂĐŚůĂŶĚ͍�ςůĞĂƐĞ�ƐĞůĞĐƚ�Ăůů�ƚŚĂƚ�ĂƉƉůǇ͘�;Ŷ�с�ϮϯϭͿ�
DƵůƚŝͲƵƐĞ�ƚƌĂŝůƐ�;ƉĂǀĞĚͿ͕�ƐŝĚĞǁĂůŬƐ͕�ĂŶĚ�ǁĂůŬŝŶŐ�ƚƌĂŝůƐ�;ƵŶƉĂǀĞĚͿ�ǁĞƌĞ�Ăůů�ƐĞůĞĐƚĞĚ�ďǇ�ŵŽƌĞ�ƚŚĂŶ�ŚĂůĨ�ŽĨ�
ƌĞƐƉŽŶĚĞŶƚƐ�ĂƐ�ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ�ƚŚĞǇ�ǁŽƵůĚ�ůŝŬĞ�ƚŽ�ƐĞĞ�ŵŽƌĞ�ŽĨ�ŝŶ�ςĞĂĐŚůĂŶĚ͘�χŚĞ�ƌĞŵĂŝŶŝŶŐ�ŽƉƚŝŽŶƐ�ǁĞƌĞ�
Ăůů�ƐĞůĞĐƚĞĚ�Ă�ƋƵĂƌƚĞƌ�ŽĨ�ƚŚĞ�ƚŝŵĞ�Žƌ�ůĞƐƐ͘��ŽŵŵŽŶ�͞KƚŚĞƌ͟�ƌĞƐƉŽŶƐĞƐ�ƐƉĞĐŝĨŝĞĚ�ĚĞƐŝŐŶĂƚĞĚ�ĐǇĐůŝŶŐ�
ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ�ƚŚƌŽƵŐŚŽƵƚ�ςĞĂĐŚůĂŶĚ�ĂŶĚ�ƐĂĨĞ�ƐŝĚĞǁĂůŬƐ�ĂůŽŶŐ�ςƌŝŶĐĞƚŽŶ��ǀĞŶƵĞ͘�

�

ϯй

ϭϬй

ϭϬй

ϭϮй

ϭϮй

ϭϯй

ϭϱй

Ϯϯй

Ϯϯй

Ϯϱй

ϱϳй

ϲϱй

ϲϵй

Ϭ ϮϬ ϰϬ ϲϬ ϴϬ ϭϬϬ ϭϮϬ ϭϰϬ ϭϲϬ

EŽŶĞ�Ͳ�.�Ăŵ�ŚĂƉƉǇ�ǁŝƚŚ�ƚŚĞ�ĞǆŝƐƚŝŶŐ�ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ

KƚŚĞƌ�;ƉůĞĂƐĞ�ƐƉĞĐŝĨǇͿ

,ĂŶĚƌĂŝůƐ

tĂǇĨŝŶĚŝŶŐͬƐŝŐŶĂŐĞ�ƉƌŽǀŝĚŝŶŐ�ĚŝƌĞĐƚŝŽŶƐ�ƚŚƌŽƵŐŚŽƵƚ�ƚŽǁŶ

DŽƌĞ�ƌĞƐƚ�ĂƌĞĂƐ

/ŵƉƌŽǀĞĚ�ĂĐĐĞƐƐŝďŝůŝƚǇ�Ăƚ�ƚƌĂŶƐŝƚ�ƐƚŽƉƐ

�ĐĐĞƐƐŝďůĞ�ƌĂŵƉƐ

WĞĚĞƐƚƌŝĂŶ�ĐŽŶƚƌŽůůĞĚ�ĐƌŽƐƐŝŶŐƐ�ǁŝƚŚ�ĨůĂƐŚŝŶŐ�ďĞĂĐŽŶƐ�Ăƚ
ŵŝĚďůŽĐŬ�ůŽĐĂƚŝŽŶƐ

tĞůůͲŵĂƌŬĞĚ�ĐƌŽƐƐǁĂůŬƐ�;Ğǆ͘�ǌĞďƌĂ�ŵĂƌŬŝŶŐƐ͕�ƌĂŝƐĞĚ�ƐƵƌĨĂĐĞͿ

/ŵƉƌŽǀĞĚ�ůŝŐŚƚŝŶŐ

tĂůŬŝŶŐ�ƚƌĂŝůƐ�;ƵŶƉĂǀĞĚͿ

^ŝĚĞǁĂůŬƐ

DƵůƚŝͲƵƐĞ�ƚƌĂŝůƐ�;ƉĂǀĞĚͿ

EƵŵďĞƌ�ŽĨ�ΨĞƐƉŽŶƐĞƐ



�

�
�
�

àǘƊɈ�⇓Ƶ�ΘƵƊȲƮ�/ȁǐƊǐƵǿƵȁɈ�±ɈɐƮɯ�ͮ�ϵ�

�

�

tĞ�ƵŶĚĞƌƐƚĂŶĚ�ƚŚĂƚ�ƐĂĨĞ�ĂĐƚŝǀĞ�ƚƌĂŶƐƉŽƌƚĂƚŝŽŶ�ĂĐĐĞƐƐ�ĂĐƌŽƐƐ�+ŝŐŚǁĂǇ�ϵϳ�ŝƐ�ŝŵƉŽƌƚĂŶƚ�ĨŽƌ�ŽƵƌ�
ĐŽŵŵƵŶŝƚǇ͘�σŚĂƚ�ǁŽƵůĚ�ďĞ�ǇŽƵƌ�ƉƌĞĨĞƌƌĞĚ�ŚŝŐŚǁĂǇ�ĐƌŽƐƐŝŶŐ͍�ςůĞĂƐĞ�ƌĂŶŬ�ƚŚĞ�ĨŽůůŽǁŝŶŐ�
ŽƉƚŝŽŶƐ�ŽŶ�Ă�ƐĐĂůĞ�ŽĨ�ϭ�;ŵŽƐƚ�ƉƌĞĨĞƌƌĞĚͿ�ƚŽ�ϯ�;ůĞĂƐƚ�ƉƌĞĨĞƌƌĞĚͿ͘�;Ŷ�с�ϮϮϲͿ�
KǀĞƌ�ŚĂůĨ�ŽĨ�ƌĞƐƉŽŶĚĞŶƚƐ�;ϱϵйͿ�ƐĞůĞĐƚĞĚ�ĂŶ�ƵŶĚĞƌƉĂƐƐ�ĂƐ�ƚŚĞŝƌ�ŵŽƐƚ�ƉƌĞĨĞƌƌĞĚ�+ŝŐŚǁĂǇ�ϵϳ�ĐƌŽƐƐŝŶŐ͘��ƚ�
ŐƌĂĚĞ�ƉĞĚĞƐƚƌŝĂŶͲĐŽŶƚƌŽůůĞĚ�ůŝƚ�ĐƌŽƐƐŝŶŐ�ƌĞĐĞŝǀĞĚ�ƚŚĞ�ůĞĂƐƚ�ĂŵŽƵŶƚ�ŽĨ�ƐƵƉƉŽƌƚ�ǁŝƚŚ�ŽŶůǇ�Ă�ƋƵĂƌƚĞƌ�;ϮϱйͿ�
ŽĨ�ƌĞƐƉŽŶĚĞŶƚƐ�ƐĞůĞĐƚŝŶŐ�ŝƚ�ĂƐ�ƚŚĞŝƌ�ŵŽƐƚ�ƉƌĞĨĞƌƌĞĚ�ŽƉƚŝŽŶ�ǁŚŝůĞ�ŽǀĞƌ�ŚĂůĨ�ŽĨ�ƌĞƐƉŽŶĚĞŶƚƐ�;ϱϯйͿ�ƐĞůĞĐƚĞĚ�
ŝƚ�ĂƐ�ƚŚĞŝƌ�ůĞĂƐƚ�ƉƌĞĨĞƌƌĞĚ�ŽƉƚŝŽŶ͘�

�

�

�

tŽƵůĚ�ǇŽƵ�ĐŽŶƐŝĚĞƌ�ďŝĐǇĐůŝŶŐ�Žƌ�ĞͲďŝŬŝŶŐ�
ĨƌŽŵ�ςĞĂĐŚůĂŶĚ�ƚŽ�σĞƐƚ�;ĞůŽǁŶĂ�Žƌ�
^ƵŵŵĞƌůĂŶĚ�ŝĨ�Ă�ƐĂĨĞ�ĂŶĚ�ĞĂƐŝůǇ�
ĂĐĐĞƐƐŝďůĞ�ƚƌĂŝů�ǁĞƌĞ�ĐŽŶƐƚƌƵĐƚĞĚ�ĂǁĂǇ�
ĨƌŽŵ�ƚŚĞ�ŚŝŐŚǁĂǇ͍�;Ŷ�с�ϮϮϴͿ�
DŽƐƚ�ƌĞƐƉŽŶĚĞŶƚƐ�;ϴϯйͿ�ŝŶĚŝĐĂƚĞĚ�ƚŚĂƚ�ƚŚĞǇ�
ǁŽƵůĚ�ĐǇĐůĞ�Žƌ�ĞͲďŝŬĞ�ĨƌŽŵ�ςĞĂĐŚůĂŶĚ�ƚŽ�σĞƐƚ�
<ĞůŽǁŶĂ�Žƌ�]ƵŵŵĞƌůĂŶĚ�ŝĨ�Ă�ƐĂĨĞ�ĂŶĚ�ĞĂƐŝůǇ�
ĂĐĐĞƐƐŝďůĞ�ƚƌĂŝů�ǁĞƌĞ�ĐŽŶƐƚƌƵĐƚĞĚ�ĂǁĂǇ�ĨƌŽŵ�
ƚŚĞ�ŚŝŐŚǁĂǇ͘�ϑŶůǇ�ϭϳ�ƌĞƐƉŽŶĚĞŶƚƐ�;ϳйͿ�
ƌĞƐƉŽŶĚĞĚ�ƚŚĂƚ�ƚŚĞǇ�ǁŽƵůĚ�ŶŽƚ͘�

�

�

;ϭϬϳͿ ϱϵй

;ϲϴͿ ϯϲй

;ϰϲͿ Ϯϱй

;ϱϮͿ Ϯϵй

;ϳϴͿ ϰϮй

;ϯϵͿ Ϯϭй

;ϮϯͿ ϭϯй

;ϰϭͿ ϮϮй

;ϵϳͿ ϱϯй

Ϭй ϮϬй ϰϬй ϲϬй ϴϬй ϭϬϬй

hŶĚĞƌƉĂƐƐ�;ƚƵŶŶĞů�ƵŶĚĞƌ�ƚŚĞ
ŚŝŐŚǁĂǇͿ

KǀĞƌƉĂƐƐ�;ďƌŝĚŐĞ�ŽǀĞƌ�ƚŚĞ�ŚŝŐŚǁĂǇͿ

�ƚ�ŐƌĂĚĞ�ƉĞĚĞƐƚƌŝĂŶͲĐŽŶƚƌŽůůĞĚ�ůŝƚ
ĐƌŽƐƐŝŶŐ

ϭ�Ͳ�ΧŽƐƚ�ƉƌĞĨĞƌƌĞĚ Ϯ ϯ�Ͳ�=ĞĂƐƚ�ƉƌĞĨĞƌƌĞĚ

,ŝŐŚǁĂǇ��ƌŽƐƐŝŶŐ�

dƌĂŝů�ƚŽ�σĞƐƚ�;ĞůŽǁŶĂ�Žƌ�]ƵŵŵĞƌůĂŶĚ�

;ϭϴϵͿ ϴϯй

;ϭϳͿ ϳй

;ϮϮͿ ϭϬй

zĞƐ

EŽ

hŶƐƵƌĞ



�

�
�
�

àǘƊɈ�⇓Ƶ�ΘƵƊȲƮ�/ȁǐƊǐƵǿƵȁɈ�±ɈɐƮɯ�ͮ�ϭϬ�

�

�

tŚĂƚ�ĂƌĞ�ƚŚĞ�ŵĂŝŶ�ŝƐƐƵĞƐ�Žƌ�ĐŚĂůůĞŶŐĞƐ�ĨŽƌ�ďŝĐǇĐůŝŶŐ�Žƌ�ƌŽůůŝŶŐ�ŝŶ�ςĞĂĐŚůĂŶĚ͍�ςůĞĂƐĞ�ƐĞůĞĐƚ�Ăůů�
ƚŚĂƚ�ĂƉƉůǇ͘�;Ŷ�с�ϮϮϬͿ�
͞>ĂĐŬ�ŽĨ�ŵƵůƚŝͲƵƐĞ�ƚƌĂŝůƐ͕�ďŝĐǇĐůĞ�ůĂŶĞƐ͕�ĂŶĚ�ďŝĐǇĐůĞ�ƌŽƵƚĞƐ͟�ǁĂƐ�ƚŚĞ�ƚŽƉ�ƌĞƐƉŽŶƐĞ�ƐĞůĞĐƚĞĚ�ďǇ�ƉĂƌƚŝĐŝƉĂŶƚƐ�
ǁŝƚŚ�ϳϬй�ŽĨ�ƌĞƐƉŽŶĚĞŶƚƐ�ƐĞůĞĐƚŝŶŐ�ŝƚ�ĂƐ�Ă�ŵĂŝŶ�ŝƐƐƵĞ�ĨŽƌ�ďŝĐǇĐůŝŶŐ�Žƌ�ƌŽůůŝŶŐ�ŝŶ�ςĞĂĐŚůĂŶĚ͘�]ƚĞĞƉ�ŚŝůůƐ�ǁĂƐ�
ĂůƐŽ�ŶŽƚĞĚ�ĂƐ�Ă�ŵĂŝŶ�ŝƐƐƵĞ�ďǇ�ŽǀĞƌ�ŚĂůĨ�ŽĨ�ƌĞƐƉŽŶĚĞŶƚƐ�;ϱϱйͿ͘�

�

ϯй

ϯй

ϲй

ϲй

ϳй

ϭϮй

ϭϱй

ϭϳй

Ϯϭй

ϯϰй

ϯϳй

ϰϳй

ϱϱй

ϳϬй

Ϭ ϮϬ ϰϬ ϲϬ ϴϬ ϭϬϬ ϭϮϬ ϭϰϬ ϭϲϬ

>ĂĐŬ�ŽĨ�ƌĞƐƚ�ĂƌĞĂƐ

KƚŚĞƌ�;ƉůĞĂƐĞ�ƐƉĞĐŝĨǇͿ

tĞĂƚŚĞƌ

EŽƚ�ƐƵƌĞ�ʹ .�ĚŽ�ŶŽƚ�ďŝĐǇĐůĞ

WŚǇƐŝĐĂů�ĂďŝůŝƚǇ

�ŝƐƚĂŶĐĞͬ�ƚŝŵĞ�ƚŽ�ƌĞĂĐŚ�ĚĞƐƚŝŶĂƚŝŽŶ

>ĂĐŬ�ŽĨ�ƉƌŽƉĞƌ�ůŝŐŚƚŝŶŐ�ĂĨƚĞƌ�ƐƵŶƐĞƚ

>ĂĐŬ�ŽĨ�ďŝĐǇĐůĞ�ƉĂƌŬŝŶŐ

.�ĨĞĞů�ƵŶƐĂĨĞ�ͬ�ƵŶĐŽŵĨŽƌƚĂďůĞ

�ƌŽƐƐŝŶŐ�+ŝŐŚǁĂǇ�ϵϳ

,ŝŐŚ�ǀŽůƵŵĞƐ͕�ƐƉĞĞĚƐ͕�ĂŶĚͬŽƌ�ůŽƵĚ�ŶŽŝƐĞ�ŽĨ�ŵŽƚŽƌ�ǀĞŚŝĐůĞ
ƚƌĂĨĨŝĐ

WŽŽƌ�ĐŽŶŶĞĐƚŝǀŝƚǇ͕�ƚŚĞ�ĞǆŝƐƚŝŶŐ�ďŝĐǇĐůŝŶŐ�ƌŽƵƚĞƐ�ĂƌĞ
ŝŶĐŽŵƉůĞƚĞ�Žƌ�ĚŽ�ŶŽƚ�ƉƌŽǀŝĚĞ�Ă�ĚŝƌĞĐƚ�ƌŽƵƚĞ�ƚŽ�ŵǇ

ĚĞƐƚŝŶĂƚŝŽŶ

^ƚĞĞƉ�ŚŝůůƐ

>ĂĐŬ�ŽĨ�ŵƵůƚŝͲƵƐĞ�ƚƌĂŝůƐ͕�ďŝĐǇĐůĞ�ůĂŶĞƐ͕�ĂŶĚ�ďŝĐǇĐůĞ�ƌŽƵƚĞƐ

EƵŵďĞƌ�ŽĨ�ΨĞƐƉŽŶƐĞƐ

�ŝĐǇĐůŝŶŐ�ĂŶĚ�ΨŽůůŝŶŐ�



�

�
�
�

àǘƊɈ�⇓Ƶ�ΘƵƊȲƮ�/ȁǐƊǐƵǿƵȁɈ�±ɈɐƮɯ�ͮ�ϭϭ�

�

tŚĂƚ�ƚǇƉĞƐ�ŽĨ�ďŝĐǇĐůŝŶŐ�Žƌ�ƌŽůůŝŶŐ�ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ�ǁŽƵůĚ�ǇŽƵ�ůŝŬĞ�ƚŽ�ƐĞĞ�ŝŶ�ςĞĂĐŚůĂŶĚ͍�ςůĞĂƐĞ�
ƐĞůĞĐƚ�Ăůů�ƚŚĂƚ�ĂƉƉůǇ͘�;Ŷ�с�ϮϭϵͿ�
dŚĞ�ŵĂũŽƌŝƚǇ�ŽĨ�ƌĞƐƉŽŶĚĞŶƚƐ�ŝŶĚŝĐĂƚĞĚ�ƚŚĂƚ�ƚŚĞǇ�ǁŽƵůĚ�ůŝŬĞ�ƚŽ�ƐĞĞ�ƚƌĂŝůƐ�;ƵŶƉĂǀĞĚͿ�ĂŶĚ�ŵƵůƚŝͲƵƐĞ�
ƉĂƚŚǁĂǇƐ�;ƉĂǀĞĚͿ�ǁŝƚŚ�ϲϴй�ĂŶĚ�ϲϯй�ŽĨ�ƌĞƐƉŽŶĚĞŶƚƐ�ƐĞůĞĐƚŝŶŐ�ƚŚŽƐĞ�ŽƉƚŝŽŶƐ͕�ƌĞƐƉĞĐƚŝǀĞůǇ͘�

�

�

,Žǁ�ƐĂƚŝƐĨŝĞĚ�ĂƌĞ�ǇŽƵ�ǁŝƚŚ�ƚŚĞ�ƋƵĂůŝƚǇ�ŽĨ�ďŝŬĞ�ƌĂĐŬƐ�ŝŶ�ςĞĂĐŚůĂŶĚ͍�ςůĞĂƐĞ�ƌĂƚĞ�ǇŽƵƌ�
ƐĂƚŝƐĨĂĐƚŝŽŶ�ŽŶ�Ă�ƐĐĂůĞ�ŽĨ�ϭ�ƚŽ�ϱ͘�.Ŷ�ƚŚŝƐ�ĐĂƐĞ͕�ƋƵĂůŝƚǇ�ŵĞĂŶƐ�ƚŚĂƚ�ƚŚĞƌĞ�ŝƐ�Ă�ƐƵĨĨŝĐŝĞŶƚ�ĂŵŽƵŶƚ�ŽĨ�
ďŝŬĞ�ƌĂĐŬƐ�ƚŚĂƚ�ĂƌĞ�ǁĞůůͲĚĞƐŝŐŶĞĚ�ĂŶĚ�ǁĞůůͲůŽĐĂƚĞĚ͘�;Ŷ�с�ϮϬϵͿ�
ZĞƐƉŽŶĚĞŶƚƐ�ƚĞŶĚ�ƚŽ�ŚĂǀĞ�Ă�ŶĞƵƚƌĂů�ƐƚĂŶĐĞ�ŽŶ�ƚŚĞ�ƋƵĂůŝƚǇ�ŽĨ�ďŝŬĞ�ƌĂĐŬƐ�ŝŶ�ςĞĂĐŚůĂŶĚ͘���ƚŽƚĂů�ŽĨ�ϮϮй�ŽĨ�
ƌĞƐƉŽŶĚĞŶƚƐ�ĞǆƉƌĞƐƐĞĚ�ĚŝƐƐĂƚŝƐĨĂĐƚŝŽŶ�ǁŝƚŚ�ďŝŬĞ�ƌĂĐŬƐ�ŝŶ�ςĞĂĐŚůĂŶĚ�ĂŶĚ�ϭϭй�ŝŶĚŝĐĂƚĞĚ�ƚŚĂƚ�ƚŚĞǇ�ǁĞƌĞ�
ƐĂƚŝƐĨŝĞĚ�Žƌ�ŚŝŐŚůǇ�ƐĂƚŝƐĨŝĞĚ͘�

�

ϲй

ϲй

ϯϮй

ϯϳй

ϯϴй

ϰϯй

ϲϯй

ϲϴй

Ϭ ϮϬ ϰϬ ϲϬ ϴϬ ϭϬϬ ϭϮϬ ϭϰϬ ϭϲϬ

EŽƚ�ƐƵƌĞ�Ͳ�.�ĚŽ�ŶŽƚ�ďŝĐǇĐůĞ

KƚŚĞƌ�;ƉůĞĂƐĞ�ƐƉĞĐŝĨǇͿ

tĂǇĨŝŶĚŝŶŐͬƐŝŐŶĂŐĞ�ƚŚĂƚ�ĚŝƌĞĐƚƐ�ǇŽƵ�ƚŽ�ďŝĐǇĐůĞ�ƌŽƵƚĞƐ

�ŝĐǇĐůĞ�ƉĂƌŬŝŶŐ

WĂŝŶƚĞĚ�ďŝĐǇĐůĞ�ůŝŶĞƐ

WŚǇƐŝĐĂůůǇ�ƐĞƉĂƌĂƚĞĚ�ďŝĐǇĐůĞ�ůĂŶĞƐ�;ƐĞƉĂƌĂƚĞĚ�ďǇ�ďŽůůĂƌĚƐ͕
ĐŽŶĐƌĞƚĞ�ďĂƌƌŝĞƌƐ͕�Žƌ�ĐƵƌďƐͿ

DƵůƚŝͲƵƐĞ�ƉĂƚŚǁĂǇƐ�;ƉĂǀĞĚͿ

dƌĂŝůƐ�;ƵŶƉĂǀĞĚͿ

EƵŵďĞƌ�ŽĨ�ΨĞƐƉŽŽŶƐĞƐ

;ϭϭͿ
ϱй ;ϯϲͿ ϭϳй ;ϭϯϵͿ ϲϳй ;ϮϭͿ ϭϬй ;ϮͿ

ϭй

Ϭй ϭϬй ϮϬй ϯϬй ϰϬй ϱϬй ϲϬй ϳϬй ϴϬй ϵϬй ϭϬϬй

ϭ�Ͳ�+ŝŐŚůǇ��ŝƐƐĂƚŝƐĨŝĞĚ Ϯ�Ͳ��ŝƐƐĂƚŝƐĨŝĞĚ ϯ�Ͳ�∆ĞƵƚƌĂů ϰ�Ͳ�]ĂƚŝƐĨŝĞĚ ϱ�Ͳ�+ŝŐŚůǇ�]ĂƚŝƐĨŝĞĚ

�ŝŬĞ�ΨĂĐŬƐ�



�

�
�
�

àǘƊɈ�⇓Ƶ�ΘƵƊȲƮ�/ȁǐƊǐƵǿƵȁɈ�±ɈɐƮɯ�ͮ�ϭϮ�

�

�

�ͲďŝŬĞƐ�ŚĂǀĞ�ŚĞůƉĞĚ�ĐŚĂŶŐĞ�ƚŚĞ�ǁĂǇ�ƉĞŽƉůĞ�ƚƌĂǀĞů�ŝŶ�ƚĞƌŵƐ�ŽĨ�ƚĞĐŚŶŽůŽŐǇ�ĂŶĚ�ĂĐĐĞƐƐŝďŝůŝƚǇ͕�
ĂŶĚ�ĐĂŶ�ĂƐƐŝƐƚ�ƉĞŽƉůĞ�ŽĨ�ǀĂƌŝŽƵƐ�ĂŐĞƐ�ƚƌĂǀĞů�ĂƌŽƵŶĚ�ςĞĂĐŚůĂŶĚ͛Ɛ�ŚŝůůƐŝĚĞ�ŶĞŝŐŚďŽƵƌŚŽŽĚƐ͘�
,ĂǀĞ�ǇŽƵ�ƵƐĞĚ�ĂŶ�ĞͲďŝŬĞ�ďĞĨŽƌĞ͍�;Ŷ�с�ϮϮϮͿ�
&ŽƌƚǇͲƚŚƌĞĞ�ƉĞƌĐĞŶƚ�;ϰϯйͿ�ŽĨ�ƌĞƐƉŽŶĚĞŶƚƐ�ŝŶĚŝĐĂƚĞĚ�ƚŚĂƚ�ƚŚĞǇ�ŚĂǀĞ�ƵƐĞĚ�ĂŶ�ĞͲďŝŬĞ�ďĞĨŽƌĞ͘�ϑĨ�ƚŚĞ�ŵŽƌĞ�
ƚŚĂŶ�ŚĂůĨ�ŽĨ�ƌĞƐƉŽŶĚĞŶƚƐ�ǁŚŽ�ŚĂǀĞ�ŶŽƚ�ƵƐĞĚ�ĂŶ�ĞͲďŝŬĞ�ďĞĨŽƌĞ�;ϱϴйͿ͕�ŵŽƐƚ�ŝŶĚŝĐĂƚĞĚ�ƚŚĂƚ�ƚŚĞǇ�ĂƌĞ�
ŝŶƚĞƌĞƐƚĞĚ�ŝŶ�ƚƌǇŝŶŐ�ŝƚ�ŽƵƚ�;ϱϱйͿ͘�%ŽƌƚǇͲƚŚƌĞĞ�ƉĞƌĐĞŶƚ�;ϰϯйͿ�ŽĨ�ƌĞƐƉŽŶĚĞŶƚƐ�ŝŶĚŝĐĂƚĞĚ�ƚŚĂƚ�ƚŚĞǇ�ŚĂǀĞ�ƵƐĞĚ�
ĂŶ�ĞͲďŝŬĞ�ďĞĨŽƌĞ͘�

�

,ĂǀĞ�ǇŽƵ�ĐŽŶƐŝĚĞƌĞĚ�ƉƵƌĐŚĂƐŝŶŐ�ĂŶ�ĞͲďŝŬĞ�ĨŽƌ�ǇŽƵƌƐĞůĨ�Žƌ�ƐŽŵĞŽŶĞ�ǇŽƵ�ŬŶŽǁ͍�;Ŷ�с�ϮϭϵͿ�
dŚƌĞĞͲƋƵĂƌƚĞƌƐ�ŽĨ�ƌĞƐƉŽŶĚĞŶƚƐ�;ϳϱйͿ�ŚĂǀĞ�ĐŽŶƐŝĚĞƌĞĚ�ƉƵƌĐŚĂƐŝŶŐ�ĂŶ�ĞͲďŝŬĞ�ĨŽƌ�ƚŚĞŵƐĞůǀĞƐ�Žƌ�ƐŽŵĞŽŶĞ�
ƚŚĞǇ�ŬŶŽǁ͘�χŚĞ�ƌĞŵĂŝŶŝŶŐ�ƋƵĂƌƚĞƌ�ŽĨ�ƌĞƐƉŽŶĚĞŶƚƐ�ĂůŵŽƐƚ�ĞƋƵĂůůǇ�ŚĂǀĞ�ŶŽƚ�ĐŽŶƐŝĚĞƌĞĚ�ƉƵƌĐŚĂƐŝŶŐ�ĂŶ�ĞͲ
ďŝŬĞ�Žƌ�ǁĞƌĞ�ƵŶƐƵƌĞ͘�

�

;ϵϱͿ ϰϯй

;ϭϮϭͿ ϱϱй

;ϲͿ ϯй

zĞƐ

EŽ͕�ďƵƚ�.͛ŵ�ŝŶƚĞƌĞƐƚĞĚ�ŝŶ�
ƚƌǇŝŶŐ�ŝƚ�ŽƵƚ

EŽ͕�.͛ŵ�ŶŽƚ�ŝŶƚĞƌĞƐƚĞĚ�ŝŶ�
ƚƌǇŝŶŐ�ŝƚ�ŽƵƚ

;ϭϲϰͿ ϳϱй

;ϮϴͿ ϭϯй

;ϮϳͿ ϭϮй

zĞƐ

EŽ

hŶƐƵƌĞ

�ĚĚŝƚŝŽŶĂů�ΧŽĚĞƐ�ŽĨ��ĐƚŝǀĞ�χƌĂŶƐƉŽƌƚĂƚŝŽŶ�



�

�
�
�

àǘƊɈ�⇓Ƶ�ΘƵƊȲƮ�/ȁǐƊǐƵǿƵȁɈ�±ɈɐƮɯ�ͮ�ϭϯ�

�

/Ĩ�ǇŽƵ�ƐĞůĞĐƚĞĚ�͚EŽ͛�Žƌ�͚hŶƐƵƌĞ͛�ƚŽ�ƋƵĞƐƚŝŽŶ�ϭϲ͕�ǁŚĂƚ�ĂƌĞ�ǇŽƵƌ�ƌĞĂƐŽŶƐ͍�ςůĞĂƐĞ�ƐĞůĞĐƚ�Ăůů�ƚŚĂƚ�
ĂƉƉůǇ͘�;Ŷ�с�ϴϱͿ�
KǀĞƌ�ŚĂůĨ�ŽĨ�ƌĞƐƉŽŶĚĞŶƚƐ�;ϱϵйͿ�ŝŶĚŝĐĂƚĞĚ�ƚŚĂƚ�ĂŶ�ĞͲďŝŬĞ�ŝƐ�ƚŽŽ�ĐŽƐƚůǇ�ƚŽ�ĐŽŶƐŝĚĞƌ�ƉƵƌĐŚĂƐŝŶŐ�ŽŶĞ�ĨŽƌ�
ƚŚĞŵƐĞůǀĞƐ�Žƌ�ƐŽŵĞŽŶĞ�ƚŚĞǇ�ŬŶŽǁ͘�ΧĂŶǇ�ƌĞƐƉŽŶĚĞŶƚƐ�ĂůƐŽ�ĞǆƉƌĞƐƐĞĚ�ƚŚĞŝƌ�ĚĞƐŝƌĞ�ƚŽ�ƚƌǇ�ŽƵƚ�ĂŶ�ĞͲďŝŬĞ�
ďĞĨŽƌĞ�ƉƵƌĐŚĂƐŝŶŐ�;ϯϮйͿ�Žƌ�ŚĂĚ�ƐĂĨĞƚǇ�ĐŽŶĐĞƌŶƐ�ĚƵĞ�ƚŽ�ƚŚĞ�ƌŽĂĚͬƚƌĂĨĨŝĐ�ĐŽŶĚŝƚŝŽŶƐ�;ϮϵйͿ͘�

�

�Ž�ǇŽƵ�ƉĂƌƚŝĐŝƉĂƚĞ�ŝŶ�ŶŽŶͲŵŽƚŽƌŝǌĞĚ�ǁĂƚĞƌ�ƐƉŽƌƚƐ�ŝŶ�ςĞĂĐŚůĂŶĚ͍�;Ŷ�с�ϮϮϭͿ�
�ďŽƵƚ�ƚǁŽͲƚŚŝƌĚƐ�;ϲϳйͿ�ŽĨ�ƌĞƐƉŽŶĚĞŶƚƐ�ƉĂƌƚŝĐŝƉĂƚĞ�ŝŶ�ŶŽŶͲŵŽƚŽƌŝǌĞĚ�ǁĂƚĞƌ�ƐƉŽƌƚƐ�ŝŶ�ςĞĂĐŚůĂŶĚ͘�

�

/Ĩ�ƐŽ͕�ǁŚĂƚ�ƚǇƉĞ�ŽĨ�ǁĂƚĞƌ�ƐƉŽƌƚ�ĚŽ�ǇŽƵ�ƉĂƌƚŝĐŝƉĂƚĞ�ŝŶ͍�ςůĞĂƐĞ�ƐĞůĞĐƚ�Ăůů�ƚŚĂƚ�ĂƉƉůǇ͘�;Ŷ�с�ϭϰϴͿ�
dŚĞ�ŵŽƐƚ�ĐŽŵŵŽŶ�ǁĂƚĞƌ�ƐƉŽƌƚ�ďǇ�ƐƵƌǀĞǇ�ƉĂƌƚŝĐŝƉĂŶƚƐ�ǁĂƐ�ĨŽƵŶĚ�ƚŽ�ďĞ�ŬĂǇĂŬŝŶŐ͕�ƌĞƉƌĞƐĞŶƚŝŶŐ�ϲϰй�ŽĨ�
ƌĞƐƉŽŶĚĞŶƚƐ͘��ĚĚŝƚŝŽŶĂůůǇ͕�ŽǀĞƌ�ŚĂůĨ�ŽĨ�ƌĞƐƉŽŶĚĞŶƚƐ�;ϱϭйͿ�ƉĂƌƚŝĐŝƉĂƚĞ�ŝŶ�ƉĂĚĚůĞďŽĂƌĚŝŶŐ͘�χŚĞ�ŵŽƐƚ�
ĐŽŵŵŽŶ�͞ŽƚŚĞƌ͟�ƌĞƐƉŽŶƐĞ�ǁĂƐ�ƐǁŝŵŵŝŶŐ͘�

�

ϴй

ϵй

Ϯϵй

ϯϮй

ϱϵй

Ϭ ϭϬ ϮϬ ϯϬ ϰϬ ϱϬ ϲϬ

^ĂĨĞƚǇ�ĐŽŶĐĞƌŶƐ�ĚƵĞ�ĂďŽƵƚ�ƚŚĞ�ĞͲďŝŬĞ�ŝƚƐĞůĨ

KƚŚĞƌ�;ƉůĞĂƐĞ�ƐƉĞĐŝĨǇͿ

^ĂĨĞƚǇ�ĐŽŶĐĞƌŶƐ�ĚƵĞ�ƚŽ�ƌŽĂĚͬƚƌĂĨĨŝĐ�ĐŽŶĚŝƚŝŽŶƐ

tŽƵůĚ�ůŝŬĞ�ƚŽ�ƚƌǇ�ŽŶĞ�ŽƵƚ�ďĞĨŽƌĞ�ƉƵƌĐŚĂƐŝŶŐ

dŽŽ�ĐŽƐƚůǇ

EƵŵďĞƌ�ŽĨ�ΨĞƐƉŽŶƐĞƐ

;ϭϰϴͿ
ϲϳй

;ϳϯͿ ϯϯй zĞƐ

EŽ

;ϮϬͿ ϭϰй

;ϮϴͿ ϭϵй

;ϳϱͿ ϱϭй

;ϵϰͿ ϲϰй

Ϭй ϭϬй ϮϬй ϯϬй ϰϬй ϱϬй ϲϬй ϳϬй

KƚŚĞƌ�;ƉůĞĂƐĞ�ƐƉĞĐŝĨǇͿ

�ĂŶŽĞ

WĂĚĚůĞďŽĂƌĚ

<ĂǇĂŬ



�

�
�
�

àǘƊɈ�⇓Ƶ�ΘƵƊȲƮ�/ȁǐƊǐƵǿƵȁɈ�±ɈɐƮɯ�ͮ�ϭϰ�

�

tŚĂƚ�ĐŽƵůĚ�ďĞ�ŝŵƉƌŽǀĞĚ�ƚŽ�ŚĞůƉ�ŝŶĐƌĞĂƐĞ�ƚŚĞ�ƐĂĨĞƚǇ�ĂŶĚ�ĐŽŶǀĞŶŝĞŶĐĞ�ŽĨ�ŶŽŶͲŵŽƚŽƌŝǌĞĚ�ǁĂƚĞƌ�
ƐƉŽƌƚƐ�ŝŶ�ςĞĂĐŚůĂŶĚ͍�;Ŷ�с�ϭϬϳͿ�

ω �ĞƐŝŐŶĂƚĞĚ�ĂƌĞĂƐ�ĨŽƌ�ŶŽŶͲŵŽƚŽƌŝǌĞĚ�ĂĐƚŝǀŝƚŝĞƐ�;Ŷ�с�ϰϯͿ͗�KǀĞƌĂůů͕�ŵĂŶǇ�ƌĞƐƉŽŶĚĞŶƚƐ�ƌĂŝƐĞĚ�
ĐŽŶĐĞƌŶƐ�ŽǀĞƌ�ŵŽƚŽƌŝǌĞĚ�ǁĂƚĞƌĐƌĂĨƚƐ�ƐƵĐŚ�ĂƐ�ƐƉĞĞĚ�ďŽĂƚƐ�ĂŶĚ�ũĞƚ�ƐŬŝƐ�ĐŽŵŝŶŐ�ƚŽŽ�ĐůŽƐĞ�ƚŽ�ƚŚĞ�
ƐŚŽƌĞ͘�χŚŝƐ�ŚĂƐ�ƉƌŽŵƉƚĞĚ�ƌĞƐƉŽŶĚĞŶƚƐ�ƚŽ�ƌĞƋƵĞƐƚ�ĂŶ�ŝŶĐƌĞĂƐĞ�ŝŶ�ďƵŽǇƐ�ĨŽƌ�ĚĞƐŝŐŶĂƚĞĚ�ƐǁŝŵŵŝŶŐ�
ĂƌĞĂƐ͕�ĐƌĞĂƚŝŶŐ�ŵŽƌĞ�ƐƉĂĐĞ�ĨŽƌ�ďĞĂĐŚŐŽĞƌƐ�ƉĂƌƚŝĐŝƉĂƚŝŶŐ�ŝŶ�ŶŽŶͲŵŽƚŽƌŝǌĞĚ�ĂĐƚŝǀŝƚŝĞƐ͘�

��ƐĂŵƉůĞ�ŽĨ�ǀĞƌďĂƚŝŵ�ĐŽŵŵĞŶƚƐ�ŝŶĐůƵĚĞ͗�

Θ ͞.�ďĞůŝĞǀĞ�ƚŚĞƌĞ�ƐŚŽƵůĚ�ďĞ�Ă�ůĂƌŐĞƌ�ĂƌĞĂ�ǁŚĞƌĞ�ŵŽƚŽƌŝǌĞĚ�ǁĂƚĞƌĐƌĂĨƚ�ĂƌĞ�ŶŽƚ�ƉĞƌŵŝƚƚĞĚ͘��
^ŽŵĞ�ďŽĂƚĞƌƐ�ĂŶĚ�ũĞƚ�ƐŬŝĞƌƐ�ĐŽŵĞ�ĨĂƌ�ƚŽŽ�ĐůŽƐĞ�ƚŽ�ƚŚĞ�ƐǁŝŵŵŝŶŐ�ĂƌĞĂƐ͘͟�

Θ ͞�Ž�ŶŽƚ�ĂůůŽǁ�ǁĂŬĞ�ďŽĂƚƐ�ĐůŽƐĞ�ƚŽ�ƐŚŽƌĞ�ĂŶĚ�ŬĞĞƉ�ŽƚŚĞƌ�ďŽĂƚ�ƚƌĂĨĨŝĐ�ĂǁĂǇ�ĨƌŽŵ�ƐŚŽƌĞ͘�
sĞƌǇ�ĚŝĨĨŝĐƵůƚ�ƚŽ�ƉĂĚĚůĞ�ǁŝƚŚ�ďŝŐ�ďŽĂƚƐ�ĚƌŝǀŝŶŐ�ĐůŽƐĞ�ƚŽ�ƐŚŽƌĞ͘͟�

Θ ͞DŽƌĞ�ďƵŽǇƐ�ƚŽ�ƉƌŽƚĞĐƚ�ƚŚĞ�ĨŽƌĞƐŚŽƌĞ͕�ƐǁŝŵŵĞƌƐ�ĂŶĚ�ŶŽŶͲŵŽƚŽƌŝǌĞĚ�ďŽĂƚƐ�ĨƌŽŵ�ůĂƌŐĞ�
ǁĂŬĞƐ͘͟�

ω �ŝĨĨŝĐƵůƚǇ�ĂĐĐĞƐƐŝŶŐ�ƚŚĞ�ůĂŬĞ�;Ŷ�с�ϭϱͿ͗�%ƌƵƐƚƌĂƚŝŽŶƐ�ǁŝƚŚ�ůĂŬĞ�ĂĐĐĞƐƐ�ǁĂƐ�ĐŽŵŵŽŶůǇ�ĞǆƉƌĞƐƐĞĚ�ďǇ�
ƌĞƐƉŽŶĚĞŶƚƐ͘�.ƚ�ǁĂƐ�ĞƐƉĞĐŝĂůůǇ�ŶŽƚĞĚ�ƚŚĂƚ�ƚŚĞ�ůĂƌŐĞ�ƌŽĐŬƐ�ŶĞǆƚ�ƚŽ�ƚŚĞ�ƐŚŽƌĞůŝŶĞ�ŵĂŬĞ�ŝƚ�ĚŝĨĨŝĐƵůƚ�
ĂŶĚ�ĚĂŶŐĞƌŽƵƐ�ƚŽ�ĂĐĐĞƐƐ�ƚŚĞ�ǁĂƚĞƌ�ĂŶĚ�ƌĞƐƉŽŶĚĞŶƚƐ�ƌĞƋƵĞƐƚĞĚ�ĞĂƐŝĞƌ�ǁĂǇƐ�ƚŽ�ĂĐĐĞƐƐ�ƚŚĞ�ůĂŬĞ͘�

��ƐĂŵƉůĞ�ŽĨ�ǀĞƌďĂƚŝŵ�ĐŽŵŵĞŶƚƐ�ŝŶĐůƵĚĞ͗�

Θ ͞WĂƚŚǁĂǇƐ�Žƌ�ŵŽǀŝŶŐ�ƚŚĞ�ďŝŐ�ƌŽĐŬƐ�ƚŚĂƚ�ǁĞƌĞ�ƉůĂĐĞĚ�ŽŶ�ƚŚĞ�ďĞĂĐŚ͕�ĨŽƌ�ĞĂƐǇ�ĂĐĐĞƐƐ�ƚŽ�ƚŚĞ�
ǁĂƚĞƌ͘���ƉŽƌƚŝŽŶ�ŽĨ�ƚŚĞ�ďĞĂĐŚ�ŝƐ�ƵŶƐĂĨĞ�ǁŚĞŶ�ŚĂǀŝŶŐ�ƚŽ�ŶĂǀŝŐĂƚĞ�ŽǀĞƌ�ƚŚĞ�ƵŶƐƚĂďůĞ�ůĂƌŐĞ�
ƌŽĐŬƐ͊͟�

Θ ͞DŽƌĞ�ƐĂĨĞ�ĂĐĐĞƐƐ�ŐĞƚƚŝŶŐ�ŝŶƚŽ�ƚŚĞ�ůĂŬĞ�ĂŶĚ�ĚĞƐŝŐŶĂƚĞĚ�ĞŶƚƌǇ�ĂƌĞĂƐ͟�
Θ ͞ƐƚĞƉƐ�ĚŽǁŶ�ƚŽ�ƚŚĞ�ďĞĂĐŚ�ǁŚĞƌĞ�ƚŚĞ�ďŝŐ�ƌŽĐŬƐ�ŚĂǀĞ�ďĞĞŶ�ƉůĂĐĞĚ͟�

ω ^ĞƉĂƌĂƚĞ�ůĂƵŶĐŚ�;Ŷ�с�ϭϮͿ͗�DĂŶǇ�ƌĞƐƉŽŶĚĞŶƚƐ�ƐƚĂƚĞĚ�ƚŚĂƚ�ƚŚĞǇ�ǁŽƵůĚ�ůŝŬĞ�ƚŽ�ŚĂǀĞ�Ă�ƐĞƉĂƌĂƚĞ�
ůĂƵŶĐŚ�ĨŽƌ�ŶŽŶͲŵŽƚŽƌŝǌĞĚ�ǁĂƚĞƌĐƌĂĨƚƐ�ŽŶůǇ͘�χŚŝƐ�ŝƐ�ĚƵĞ�ƚŽ�ĚŝĨĨŝĐƵůƚŝĞƐ�ĨŝŶĚŝŶŐ�ƐƉĂĐĞ�ǁŚĞŶ�
ůĂƵŶĐŚŝŶŐ�ŝŶ�ƚŚĞ�ƐĂŵĞ�ĂƌĞĂ�ĂƐ�ŵŽƚŽƌŝǌĞĚ�ǁĂƚĞƌĐƌĂĨƚƐ͘�

��ƐĂŵƉůĞ�ŽĨ�ǀĞƌďĂƚŝŵ�ĐŽŵŵĞŶƚƐ�ŝŶĐůƵĚĞ͗�

Θ ͞��ƉůĂĐĞ�ĚĞƐŝŐŶĂƚĞĚ�ĨŽƌ�ůĂƵŶĐŚŝŶŐ�ŶŽŶ�ŵŽƚŽƌŝǌĞĚ�ǁĂƚĞƌ�ƐƉŽƌƚ͘�.�ĨŝŶĚ�ŽĨƚĞŶ�ƚŚĂƚ�ƐŽ�ŵĂŶǇ�
ďŽĂƚƐ�ĂŶĚ�ǀĞŚŝĐůĞƐ�ĂƌĞ�ƵƐŝŶŐ�ƚŚĞ�ůĂƵŶĐŚ�ĂƌĞĂƐ�ĂŶĚ�ƚŚĞ�ƚŽƵƌŝƐƚƐ�ĚŽŶ͛ƚ�ĐĂƌĞ�ƚŽ�ůĞƚ�ƵƐ�ŚĂǀĞ�
ĂŶǇ�ƌŽŽŵ͘�χŚĞƌĞ�ŝƐ�ŽĨƚĞŶ�ƉĂĐŬĞĚ�ďĞĂĐŚĞƐ�ŝŶ�ƚŚĞ�ƐƵŵŵĞƌ�ǁŚŝĐŚ�ĐĂŶ�ŵĂŬĞ�ŝƚ�ŚĂƌĚ�ƚŽ�ĨŝŶĚ�
ƐŽŵĞǁŚĞƌĞ�ƚŽ�ŐŽ�ĞƐƉĞĐŝĂůůǇ�ŝĨ�ǇŽƵ�ŶĞĞĚ�ƚŽ�ǁĂůŬ�ǁŝƚŚ�ǇŽƵƌ�ŬĂǇĂŬ͘�.ƚ�ǁŽƵůĚ�ďĞ�ŐƌĞĂƚ�ƚŽ�
ƵŶůŽĂĚ�ůŝŬĞ�ƚŚĞ�ďŽĂƚƐ�ĚŽ�ĂŶĚ�ƚŚĞŶ�ƉĂƌŬ�ĂŶĚ�ƵƐĞ�Ă�ƋƵŝĞƚ�ůĂƵŶĐŚ�ĂƌĞĂ͟�

Θ ͞�ĂƐŝĞƌ�ĂĐĐĞƐƐ�ĂŶĚ�ŵŽƌĞ�ůĂƵŶĐŚŝŶŐ�ƐƉŽƚƐ�ĨŽƌ�ŶŽŶͲŵŽƚŽƌŝǌĞĚ�ǁĂƚĞƌ�ƐƉŽƌƚƐ͟�
Θ ͞<ĂǇĂŬ�ƵƐĞƌƐ�ĚŽŶΖƚ�ǁĂŶƚ�ƚŽ�ĐŽŵƉĞƚĞ�ǁŝƚŚ�ŵŽƚŽƌ�ďŽĂƚƐ�ƚŽ�ŐĞƚ�ƚŚĞŝƌ�ďŽĂƚƐ�ŝŶƚŽ�ĂŶĚ�ŽƵƚ�ŽĨ�

ƚŚĞ�ǁĂƚĞƌ�ƵƐŝŶŐ�ďŽĂƚ�ůĂƵŶĐŚĞƐ͘͟�

�

�

�
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àǘƊɈ�⇓Ƶ�ΘƵƊȲƮ�/ȁǐƊǐƵǿƵȁɈ�±ɈɐƮɯ�ͮ�ϭϱ�

�

�

,Žǁ�ƐĂƚŝƐĨŝĞĚ�ĂƌĞ�ǇŽƵ�ǁŝƚŚ�ƚŚĞ�ƋƵĂůŝƚǇ�ŽĨ�ςĞĂĐŚůĂŶĚ͛Ɛ�ǁĂǇĨŝŶĚŝŶŐ�ƐŝŐŶĂŐĞ�ĨŽƌ�ǁĂůŬŝŶŐ͕�ƌŽůůŝŶŐ�
ĂŶĚ�ĐǇĐůŝŶŐ͍�.Ŷ�ƚŚŝƐ�ĐĂƐĞ͕�ƋƵĂůŝƚǇ�ŵĞĂŶƐ�ƚŚĂƚ�ƐŝŐŶĂŐĞ�ŝƐ�ĞĂƐǇ�ƚŽ�ƌĞĂĚ͕�ǁĞůůͲůŽĐĂƚĞĚ�ĂŶĚ�ƉƌŽǀŝĚĞƐ�
ƐƵĨĨŝĐŝĞŶƚ�ĚŝƌĞĐƚŝŽŶƐ�ĂŶĚ�ĚĞƚĂŝůƐ͘�;Ŷ�с�ϮϮϬͿ�
KǀĞƌ�ŚĂůĨ�ŽĨ�ƌĞƐƉŽŶĚĞŶƚƐ�;ϱϲйͿ�ĞǆƉƌĞƐƐĞĚ�Ă�ŶĞƵƚƌĂů�ƐƚĂŶĐĞ�ŽŶ�ǁĂǇĨŝŶĚŝŶŐ�ƐŝŐŶĂŐĞ�ŝŶ�ςĞĂĐŚůĂŶĚ͘��ďŽƵƚ�
ϭϮй�ŽĨ�ƌĞƐƉŽŶĚĞŶƚƐ�ĞǆƉƌĞƐƐĞĚ�ƐŽŵĞ�ůĞǀĞů�ŽĨ�ĚŝƐƐĂƚŝƐĨĂĐƚŝŽŶ�ǁŚŝůĞ�ϯϮй�ŽĨ�ƌĞƐƉŽŶĚĞŶƚƐ�ŝŶĚŝĐĂƚĞĚ�ƚŚĂƚ�
ƚŚĞǇ�ĂƌĞ�ƐĂƚŝƐĨŝĞĚ�Žƌ�ŚŝŐŚůǇ�ƐĂƚŝƐĨŝĞĚ�ǁŝƚŚ�ƚŚĞ�ƋƵĂůŝƚǇ�ŽĨ�ǁĂǇĨŝŶĚŝŶŐ�ŝŶ�ςĞĂĐŚůĂŶĚ͘�

�Ž�ǇŽƵ�ŚĂǀĞ�ĂŶǇ�ĐŽŵŵĞŶƚƐ�ĂďŽƵƚ�ǁĂǇĨŝŶĚŝŶŐ�ƐŝŐŶĂŐĞ�ƚŚĂƚ�ǇŽƵ�ǁŽƵůĚ�ůŝŬĞ�ƚŽ�ƐŚĂƌĞ�ǁŝƚŚ�ƚŚĞ�
ƉƌŽũĞĐƚ�ƚĞĂŵ͍�;Ŷ�с�ϯϱͿ�

ω DŝƐƐŝŶŐ�Žƌ�ůĂĐŬ�ŽĨ�ƐŝŐŶĂŐĞ�ŝŶ�ŵĂŶǇ�ůŽĐĂƚŝŽŶƐ�;Ŷ�с�ϭϯͿ͗�]ĞǀĞƌĂů�ƌĞƐƉŽŶĚĞŶƚƐ�ƐƚĂƚĞĚ�ƚŚĂƚ�ƚŚĞƌĞ�
ŝƐ�ŶŽƚ�ĞŶŽƵŐŚ�ƐŝŐŶĂŐĞ�ĂůŽŶŐ�ƚƌĂŝůƐ�ĂŶĚ�ƉĂƚŚǁĂǇƐ�ƚŚƌŽƵŐŚŽƵƚ�ƚŚĞ��ŝƐƚƌŝĐƚ͘�]ƵĐŚ�ƚƌĂŝůƐ�ĂŶĚ�
ƉĂƚŚǁĂǇƐ�ŝŶĐůƵĚĞ�ςŝŶĐƵƐŚŝŽŶ͕�χƌĞƉĂŶŝĞƌ͕�ςƌŝŶĐĞƚŽŶ͕�ĂŶĚ�ςŽŶĚĞƌŽƐĂ͘�

��ƐĂŵƉůĞ�ŽĨ�ǀĞƌďĂƚŝŵ�ĐŽŵŵĞŶƚƐ�ŝŶĐůƵĚĞ͗�

Θ ͞tŽƵůĚ�ůŝŬĞ�ƐŝŐŶĂŐĞ�ǁŝƚŚ�ƉĂƚŚǁĂǇ͕�ƚƌĂŝů�ŵĂƉ�ŝŶĐůƵĚŝŶŐ�ĚŝƐƚĂŶĐĞ�ĂŶĚ�ĚŝĨĨŝĐƵůƚǇ�ŝŶ�
ŽƌĚĞƌ�ƚŽ�ďĞƚƚĞƌ�ƉůĂŶ�ƌŽƵƚĞƐ�ĂŶĚ�ƚŝŵĞ�ƌĞƋƵŝƌĞĚ�ĨŽƌ�ƌĞƐŝĚĞŶƚƐ�ĂŶĚ�ǀŝƐŝƚŽƌƐ͟�

Θ ͞ŵŽƌĞͬďĞƚƚĞƌ�ƐŝŐŶĂŐĞ�ĨŽƌ�ĨŝŶĚŝŶŐ�ςŝŶĐƵƐŚŝŽŶ͕�&ůĂĚƐƚŽŶĞ͕�%ůƵŵĞ͕�χƌĞƉĂŶŝĞƌ�=ŝŶĞĂƌ�
ƚƌĂŝůŚĞĂĚƐ͟�

ω tĂǇĨŝŶĚŝŶŐ�ĨŽƌ�ƚŽƵƌŝƐƚƐ�;Ŷ�с�ϱͿ͗�ΨĞƐƉŽŶĚĞŶƚƐ�ĂůƐŽ�ĞǆƉƌĞƐƐĞĚ�ƚŚĂƚ�ƚŚĞǇ�ǁŽƵůĚ�ůŝŬĞ�ǁĂǇĨŝŶĚŝŶŐ�
ŝŵƉƌŽǀĞĚ�ĨŽƌ�ŶŽŶͲƌĞƐŝĚĞŶƚƐ͘�

��ƐĂŵƉůĞ�ŽĨ�ǀĞƌďĂƚŝŵ�ĐŽŵŵĞŶƚƐ�ŝŶĐůƵĚĞ͗�

Θ ͞.�ĚŽŶΖƚ�ƌĞůǇ�ŽŶ�ǁĂǇĨŝŶĚŝŶŐ�ŚĂƌĚǁĂƌĞ�ĂƐ�Ă�ƌĞƐŝĚĞŶƚ͘�χŚĞǇ�ĂƌĞ�ŵŽƌĞ�ŝŵƉŽƌƚĂŶƚ�ĨŽƌ�
ƚŽƵƌŝƐƚƐ͘͟�

Θ ͞�ĞƚƚĞƌ�ƐŝŐŶĂŐĞ�ĨŽƌ�ŶŽŶ�ƌĞƐŝĚĞŶƚƐ͟

;ϱͿ
Ϯй ;ϮϮͿ ϭϬй ;ϭϮϯͿ ϱϲй ;ϲϲͿ ϯϬй ;ϰͿ

Ϯй

Ϭй ϭϬй ϮϬй ϯϬй ϰϬй ϱϬй ϲϬй ϳϬй ϴϬй ϵϬй ϭϬϬй

ϭ�Ͳ�+ŝŐŚůǇ��ŝƐƐĂƚŝƐĨŝĞĚ Ϯ�Ͳ��ŝƐƐĂƚŝƐĨŝĞĚ ϯ�Ͳ�∆ĞƵƚƌĂů ϰ�Ͳ�]ĂƚŝƐĨŝĞĚ ϱ�Ͳ�+ŝŐŚůǇ�]ĂƚŝƐĨŝĞĚ

tĂǇĨŝŶĚŝŶŐ�
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�

àǘƊɈ�⇓Ƶ�ΘƵƊȲƮ�/ȁǐƊǐƵǿƵȁɈ�±ɈɐƮɯ�ͮ�ϭϲ�

�

�

tŚĂƚ�ĂƐƉĞĐƚƐ�ŽĨ�ςĞĂĐŚůĂŶĚ͛Ɛ�ĂĐƚŝǀĞ�ƚƌĂŶƐƉŽƌƚĂƚŝŽŶ�ƐǇƐƚĞŵ�ƐŚŽƵůĚ�ďĞ�ĐŽŶƐŝĚĞƌĞĚ�ƚŚĞ�ŚŝŐŚĞƐƚ�ƉƌŝŽƌŝƚǇ͍�ΨĂŶŬ�ƚŽƉŝĐƐ�ŝŶ�ŽƌĚĞƌ�ŽĨ�
ƉƌŝŽƌŝƚǇ�ĨƌŽŵ�ϭ�;ŵŽƐƚ�ŝŵƉŽƌƚĂŶƚͿ�ƚŽ�ϵ�;ůĞĂƐƚ�ŝŵƉŽƌƚĂŶƚͿ�;Ŷ�с�ϮϭϭͿ�
dŚĞ�ƚŽƉ�ƚŚƌĞĞ�ƉƌŝŽƌŝƚŝĞƐ�ĂƐ�ƌĂŶŬĞĚ�ďǇ�ƌĞƐƉŽŶĚĞŶƚƐ�ǁĞƌĞ�ƉƌŽǀŝĚĞ�ŵŽƌĞ�ƐŝĚĞǁĂůŬƐ͕�ƉƌŽǀŝĚĞ�ŵŽƌĞ�ďŝŬĞǁĂǇƐ͕�ĂŶĚ�ŝŶĐƌĞĂƐĞ�ƌĞĐƌĞĂƚŝŽŶĂů�
ŽƉƉŽƌƚƵŶŝƚŝĞƐ͘�ΧŽƌĞ�ǁĂǇƐ�ƚŽ�ƐĂĨĞůǇ�ĐƌŽƐƐ�+ŝŐŚǁĂǇ�ϵϳ�ǁĂƐ�ƐŝŵƵůƚĂŶĞŽƵƐůǇ�ƌĂŶŬĞĚ�ĂƐ�ƚŚĞ�ϰƚŚ�ƚŽƉ�ƉƌŝŽƌŝƚǇ�ĂŶĚ�ƚŚĞ�ŶƵŵďĞƌ�ŽŶĞ�ůĞĂƐƚ�ƉƌŝŽƌŝƚǇ�ďǇ�
ƌĞƐƉŽŶĚĞŶƚƐ͘�

�

Ϭй ϭϬй ϮϬй ϯϬй ϰϬй ϱϬй ϲϬй ϳϬй ϴϬй ϵϬй ϭϬϬй

WƌŽǀŝĚĞ�ŵŽƌĞ�ĂŵĞŶŝƚŝĞƐ�ʹ ďŝĐǇĐůĞ�ƉĂƌŬŝŶŐ͕�ďĞŶĐŚĞƐ͕�ƉĂƚŚǁĂǇ�ůŝŐŚƚŝŶŐ͕�ƚƌĞĞƐͬƐŚĂĚĞ

DŽĚŝĨǇ�ŝŶƚĞƌƐĞĐƚŝŽŶƐ�ƚŽ�ĂĐĐŽŵŵŽĚĂƚĞ�ƉĞŽƉůĞ�ǁĂůŬŝŶŐ͕�ƌŽůůŝŶŐ͕�Žƌ�ďŝĐǇĐůŝŶŐ�ďĞƚƚĞƌ

/ŵƉƌŽǀĞ�ǁĂǇĨŝŶĚŝŶŐ�ƐŝŐŶĂŐĞ

WƌŽǀŝĚĞ�ƐĞƉĂƌĂƚĞĚ�ĨĂĐŝůŝƚŝĞƐ�ĨŽƌ�ƉĞŽƉůĞ�ǁĂůŬŝŶŐ͕�ƌŽůůŝŶŐ͕�Žƌ�ďŝĐǇĐůŝŶŐ�ĨƌŽŵ�ǀĞŚŝĐůĞ
ƚƌĂĨĨŝĐ

dƌĂĨĨŝĐ�ĐĂůŵŝŶŐ�Ͳ�ŵŽƌĞ�ƐƉĞĞĚ�ƐŝŐŶƐ͕�ƌĞĚƵĐĞĚ�ƚƌĂĨĨŝĐ�ƐƉĞĞĚƐ͕�ƐƉĞĞĚ�ďƵŵƉƐ͕�ĞƚĐ͘

DŽƌĞ�ǁĂǇƐ�ƚŽ�ƐĂĨĞůǇ�ĐƌŽƐƐ�+ŝŐŚǁĂǇ�ϵϳ

/ŶĐƌĞĂƐĞ�ƌĞĐƌĞĂƚŝŽŶĂů�ŽƉƉŽƌƚƵŶŝƚŝĞƐ�;ŚŝŬŝŶŐ�ƚƌĂŝůƐ͕�ďŝŬŝŶŐ�ƚƌĂŝůƐ͕�ƐŬĂƚŝŶŐ͕�ĞƚĐ͘Ϳ

WƌŽǀŝĚĞ�ŵŽƌĞ�ďŝŬĞǁĂǇƐ�;ďŝŬĞ�ůĂŶĞƐ͕�ƉĂƚŚǁĂǇƐ͕�ďŝŬĞͲĨƌŝĞŶĚůǇ�ƐƚƌĞĞƚƐͿ

WƌŽǀŝĚĞ�ŵŽƌĞ�ƐŝĚĞǁĂůŬƐ

ϭ Ϯ ϯ ϰ ϱ ϲ ϳ ϴ ϵ

WƌŝŽƌŝƚŝĞƐ�
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àǘƊɈ�⇓Ƶ�ΘƵƊȲƮ�/ȁǐƊǐƵǿƵȁɈ�±ɈɐƮɯ�ͮ�ϭϳ�

�

�Ž�ǇŽƵ�ŚĂǀĞ�ĂŶǇ�ĚĞƐŝƌĞĚ�ŽƵƚĐŽŵĞƐ�ƚŚĂƚ�ǁĞƌĞ�ŶŽƚ�ŝŶĐůƵĚĞĚ�ŝŶ�ƚŚĞ�ůŝƐƚ�ĂďŽǀĞ͍�;Ŷ�с�ϮϬϱͿ�
�

KǀĞƌ�ƚŚƌĞĞͲƋƵĂƌƚĞƌƐ�ŽĨ�ƚŚĞ�ƌĞƐƉŽŶĚĞŶƚƐ�
;ϳϴйͿ�ǁĞƌĞ�ƐĂƚŝƐĨŝĞĚ�ǁŝƚŚ�ƚŚĞ�ƚŽƉŝĐƐ�ůŝƐƚĞĚ�
ĂďŽǀĞ�ŝŶ�ΞƵĞƐƚŝŽŶ�ϮϮ͘�+ŽǁĞǀĞƌ͕�ϮϮй�ŽĨ�
ƉĂƌƚŝĐŝƉĂŶƚƐ�ŚĂĚ�ĨƵƌƚŚĞƌ�ĚĞƐŝƌĞĚ�ŝŶĐŽŵĞƐ͘�
dŚĞ�ĞŵĞƌŐŝŶŐ�ŬĞǇ�ƚŚĞŵĞƐ�ĂƌĞ�ƐƵŵŵĂƌŝǌĞĚ�
ďĞůŽǁ͘�

�

�

�

ω ^ŝĚĞǁĂůŬƐ�ŝŶ�ƐƉĞĐŝĨŝĐ�ůŽĐĂƚŝŽŶƐ�;Ŷ�с�ϭϮͿ͗�tŚŝůĞ�ƉƌŽǀŝĚĞ�ŵŽƌĞ�ƐŝĚĞǁĂůŬƐ�ǁĂƐ�Ă�ƚŽƉŝĐ�ůŝƐƚĞĚ�ŝŶ�
YƵĞƐƚŝŽŶ�ϮϮ͕�ŶƵŵĞƌŽƵƐ�ƐƵƌǀĞǇ�ƌĞƐƉŽŶĚĞŶƚƐ�ƐƉĞĐŝĨŝĞĚ�ǁŚĞƌĞ�ƚŚĞǇ�ƚŚŝŶŬ�ςĞĂĐŚůĂŶĚ�ŶĞĞĚƐ�
ƐŝĚĞǁĂůŬƐ�ƚŚĞ�ŵŽƐƚ͘�χŚĞƐĞ�ůŽĐĂƚŝŽŶƐ�ŵĂŝŶůǇ�ŝŶĐůƵĚĞ�ςƌŝŶĐĞƚŽŶ��ǀĞŶƵĞ͕�χƌĞƉĂŶŝĞƌ�ΨŽĂĚ͕�ĂŶĚ�
WŽŶĚĞƌŽƐĂ��ƌŝǀĞ͘�

��ƐĂŵƉůĞ�ŽĨ�ǀĞƌďĂƚŝŵ�ĐŽŵŵĞŶƚƐ�ŝŶĐůƵĚĞ͗�

Θ ͞/ƚ�ŝƐ�ŶŽƚ�ƐĂĨĞ�ƚŽ�ĐǇĐůĞ͕�ŚŝŬĞ�Žƌ�ǁĂůŬ�ƵƉ�ςƌŝŶĐĞƚŽŶ��ǀĞŶƵĞ�ĨƌŽŵ�ςĞĂĐŚůĂŶĚͬ,ŝŐŚǁĂǇ�ϵϳ�
ĂĨƚĞƌ�ƚŚĞ�ƚƵŶŶĞů͘͟�

Θ ͞tĂůŬŝŶŐ�ĚŽǁŶ�χƌĞƉĂŶŝĞƌ�ΨŽĂĚ͕�ǁŝƚŚŽƵƚ�Ă�ƐŝĚĞǁĂůŬ�ŝƐ�ƐŽ�ĚĂŶŐĞƌŽƵƐ͕�ŝƚ�ŝƐ�ƚŽŽ�ŶĂƌƌŽǁ�ǁŝƚŚ�
ŶŽ�ƐĂĨĞ�ĂƌĞĂ�ƚŽ�ǁĂůŬ�ŽŶ͘͟�

Θ ͞WƌŽǀŝĚĞ�Ă�ǁĂůŬŝŶŐ�ƚƌĂŝů�ĂůŽŶŐ�ŽŶĞ�ƐŝĚĞ�ŽĨ�ςŽŶĚĞƌŽƐĂ��ƌŝǀĞ�ƚŽ�ŝŶĐƌĞĂƐĞ�ƐĂĨĞƚǇ�ĨŽƌ�ǁĂůŬĞƌƐ͘�
tĞ�ƐĞĞ�ĂůŽƚ�ŽĨ�ƚƌĂĨĨŝĐ�ĨƌŽŵ�ŶŽŶͲƌĞƐŝĚĞŶƚƐ�ĚƵĞ�ƚŽ�ςŝŶ��ƵƐŚŝŽŶ�χƌĂŝů�ĂŶĚ�ƚŚĞǇ�ĂƌĞ�ŶŽƚ�
ĂůǁĂǇƐ�ŵŝŶĚĨƵů�ŽĨ�ƉĞŽƉůĞ�ǁĂůŬŝŶŐ�ŽŶ�ƚŚĞ�ƌŽĂĚǁĂǇ͘͟�

ω ^ƉĞĞĚŝŶŐ�ĐŽŶĐĞƌŶƐ�;Ŷ�с�ϴͿ͗�%ƌƵƐƚƌĂƚŝŽŶƐ�ǁŝƚŚ�ĨĂƐƚ�ŵŽǀŝŶŐ�ǀĞŚŝĐůĞƐ�ƚŚƌŽƵŐŚŽƵƚ�ƚŚĞ�ĐŽŵŵƵŶŝƚǇ�
ǁĂƐ�ĐŽŵŵŽŶůǇ�ĞǆƉƌĞƐƐĞĚ�ďǇ�ƌĞƐƉŽŶĚĞŶƚƐ͘�]ĞǀĞƌĂů�ƌĞƐƉŽŶĚĞŶƚƐ�ƐƵŐŐĞƐƚĞĚ�ůŽǁĞƌŝŶŐ�ƚŚĞ�ƐƉĞĞĚ�
ůŝŵŝƚ�ŝŶ�ĐĞƌƚĂŝŶ�ĂƌĞĂƐ�ĂŶĚͬŽƌ�ŝŶĐƌĞĂƐŝŶŐ�ƚŚĞ�ůĞǀĞů�ŽĨ�ƐƉĞĞĚ�ĞŶĨŽƌĐĞŵĞŶƚ�ƚŽ�ŝŶĐƌĞĂƐĞ�ƐĂĨĞƚǇ�ŝŶ�
WĞĂĐŚůĂŶĚ͘�

��ƐĂŵƉůĞ�ŽĨ�ǀĞƌďĂƚŝŵ�ĐŽŵŵĞŶƚƐ�ŝŶĐůƵĚĞ͗�

Θ ͞ZĞĚƵĐĞ�ƐƉĞĞĚ�ůŝŵŝƚ�ŝŶ�Ăůů�ƌĞƐŝĚĞŶƚŝĂů�ĂƌĞĂƐ�ƚŽ�ϯϬŬŵƐ͟�
Θ ͞ƐŽŵĞ�ĂĐƚƵĂů�ƐƉĞĞĚ�ĞŶĨŽƌĐĞŵĞŶƚ�ŽŶ�Ăůů�ƌŽƵƚĞƐ�ǁŽƵůĚ�ŵĂŬĞ�ĞǀĞƌǇŽŶĞ�ƐĂĨĞƌ�ŝŶĐůƵĚŝŶŐ�ƚŚĞ�

ĚƌŝǀĞƌƐ͊͊͊͟�
Θ ͞^ĂĨĞƌ�ďŝĐǇĐůŝŶŐ�ŝŶ�ƚŚĞ�ĂƌĞĂ͘�χŚĞ�ǀĞŚŝĐůĞ�ƚƌĂĨĨŝĐ�ĚŽĞƐ�∆ϑχ�ŽďĞǇ�ƚŚĞ�ƐƉĞĞĚ�ůŝŵŝƚƐ�ŽŶ�ƚŚĞ�

ƐŝĚĞ�ƌŽĂĚƐ�ƚŚĂƚ�.�ĨƌĞƋƵĞŶƚůǇ�ďŝĐǇĐůĞ�ŽŶ͘͟�

�

�

;ϭϱϵͿ ϳϴй

;ϰϲͿ ϮϮй

EŽ

zĞƐ�;ƉůĞĂƐĞ�ƐƉĞĐŝĨǇͿ
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àǘƊɈ�⇓Ƶ�ΘƵƊȲƮ�/ȁǐƊǐƵǿƵȁɈ�±ɈɐƮɯ�ͮ�ϭϴ�

�

�

/Ɛ�ƚŚĞƌĞ�ĂŶǇƚŚŝŶŐ�ĞůƐĞ�ǇŽƵ�ǁŽƵůĚ�ůŝŬĞ�ƚŽ�ƐŚĂƌĞ�ǁŝƚŚ�ƚŚĞ�ƉƌŽũĞĐƚ�ƚĞĂŵ͍�;Ŷ�с�ϲϴͿ�
ω /ŵƉƌŽǀĞͬĂĚĚ�ĂĐƚŝǀĞ�ƚƌĂŶƐƉŽƌƚĂƚŝŽŶ�ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ�;Ŷ�с�ϮϯͿ͗�^ĞǀĞƌĂů�ƌĞƐƉŽŶĚĞŶƚƐ�ĞǆƉƌĞƐƐĞĚ�

ĨƌƵƐƚƌĂƚŝŽŶƐ�ǁŝƚŚ�ƚŚĞ�ůĂĐŬ�ŽĨ�ĂĐƚŝǀĞ�ƚƌĂŶƐƉŽƌƚĂƚŝŽŶ�ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ�ĐƵƌƌĞŶƚůǇ�ŝŶ�ςĞĂĐŚůĂŶĚ͘�χŚĞƐĞ�
ƐĞŶƚŝŵĞŶƚƐ�ŝŶĐůƵĚĞĚ�ǀĂƌŝŽƵƐ�ƚǇƉĞƐ�ŽĨ�ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ�ŝŶĐůƵĚŝŶŐ�ƐŝĚĞǁĂůŬƐ͕�ƚƌĂŝůƐ͕�ĂŶĚ�ďŝŬĞ�ůĂŶĞƐ͘�

��ƐĂŵƉůĞ�ŽĨ�ǀĞƌďĂƚŝŵ�ĐŽŵŵĞŶƚƐ�ŝŶĐůƵĚĞ͗�

Θ ͞>ŽƚƐ�ŽĨ�ƉĞŽƉůĞ�ĂƌĞ�ǁĂůŬŝŶŐ�ŽŶ�ςƌŝŶĐĞƚŽŶ͕�ςŽŶĚĞƌŽƐĂ�ĂŶĚ�χƌĞƉĂŶŝĞƌ͘�]ŝĚĞǁĂůŬƐ�ǁŽƵůĚ�
ŐƌĞĂƚůǇ�ŝŵƉƌŽǀĞ�ƐĂĨĞƚǇ�ĂŶĚ�ŵĂŬĞ�ǁĂůŬŝŶŐ�ŵŽƌĞ�ĂĐĐĞƐƐŝďůĞ͘͟�

Θ ͞.�ĐŚŽŽƐĞ�ƚŚĞ�ƚŝŵĞ�ŽĨ�ĚĂǇ�ĐĂƌĞĨƵůůǇ�ďĞĨŽƌĞ�.�ƚĂŬĞ�ŵǇ�ďŝŬĞ�ŽƵƚ͕�ĞƐƉĞĐŝĂůůǇ�ŝĨ�.�ŐŽ�ƚŽ�ƚŚĞ�
ĚŽǁŶƚŽǁŶ�ĂƌĞĂ͘�.�ĚŽŶ͛ƚ�ĨĞĞů�ƐĂĨĞ�ƌŝĚŝŶŐ�ŵǇ�ďŝŬĞ�ǁŝƚŚŽƵƚ�Ă�ƉƌŽƉĞƌ�ůĂŶĞ͘�.�Ăŵ�Ă�ŐŽŽĚ�ďŝŬĞ�
ƌŝĚĞƌ͘͟�

Θ ͞DŽƌĞ�ůŽǁ�ƐůŽƉĞ�ƚƌĂŝůƐ�ĨŽƌ�ďŝĐǇĐůĞ�ĂĐĐĞƐƐ�ƚŽ�ƚŽǁŶ͕�ĚĞǀĞůŽƉ�ĂŶĚ�ŝŵƉƌŽǀĞ�ŵŽƵŶƚĂŝŶ�ďŝŬŝŶŐ�
ƚƌĂŝůƐ�ƚŽ�ĂƚƚƌĂĐƚ�ƚŽƵƌŝƐƚƐ͘�ΧĂŶǇ�ŝŶƚĞƌŝŽƌ�ƚŽǁŶƐ�ŚĂǀĞ�ŚƵŐĞůǇ�ĚĞǀĞůŽƉĞĚ�ƚƌĂŝů�ƐǇƐƚĞŵƐ͙�
�ĞǀĞůŽƉ�ƚƌĂŝůƐ�ƚŚƌŽƵŐŚ�ŽůĚ�ŐŽůĨ�ĐŽƵƌƐĞ͘͟�

ω �ŽŶŶĞĐƚ�ƚŽ�σĞƐƚ�;ĞůŽǁŶĂ�;Ŷ�с�ϲͿ͗�.ƚ�ǁĂƐ�ĐŽŵŵŽŶůǇ�ĞǆƉƌĞƐƐĞĚ�ďǇ�ƐƵƌǀĞǇ�ƌĞƐƉŽŶĚĞŶƚƐ�ƚŚĂƚ�ƚŚĞǇ�
ǁŽƵůĚ�ůŝŬĞ�ĂŶ�ĂĐƚŝǀĞ�ƚƌĂŶƐƉŽƌƚĂƚŝŽŶ�ĐŽŶŶĞĐƚŝŽŶ�ďĞƚǁĞĞŶ�ςĞĂĐŚůĂŶĚ�ĂŶĚ�σĞƐƚ�;ĞůŽǁŶĂ͕�ĂŶĚ�
WĞĂĐŚůĂŶĚ�ĂŶĚ�]ƵŵŵĞƌůĂŶĚ͘�

��ƐĂŵƉůĞ�ŽĨ�ǀĞƌďĂƚŝŵ�ĐŽŵŵĞŶƚƐ�ŝŶĐůƵĚĞ͗�

Θ ͞�ĐĐĞůĞƌĂƚĞ�ďƵŝůĚŝŶŐ�ƚŚĞ�ƉƌŽƉŽƐĞĚ�ŵƵůƚŝ�ƵƐĞ�ƚƌĂŝů�ƚŽ�σĞƐƚ�;ĞůŽǁŶĂ͘͟�
Θ ͞tĞΖĚ�ĂůƐŽ�ůŽǀĞ�ƚŽ�ďĞ�ĂďůĞ�ƚŽ�ƌŝĚĞ�ƚŽ�ĞŝƚŚĞƌ�]ƵŵŵĞƌůĂŶĚ�Žƌ�σĞƐƚďĂŶŬ͕�ŚŽǁĞǀĞƌ�ŝƚ�ũƵƐƚ�

ŝƐŶΖƚ�ƐĂĨĞ�ƚŽ�ĚŽ�ƐŽ�ŝŶ�ƚŚĞ�ĐƵƌƌĞŶƚ�ƐƚĂƚĞ͟�
Θ ͞^ĞƉĂƌĂƚĞĚ��ĐƚŝǀĞ�χƌĂŶƐƉŽƌƚ�ςĂƚŚǁĂǇƐ�ďĞƚǁĞĞŶ�ƐƵŵŵĞƌůĂŶĚ�ĂŶĚ�ǁĞƐƚďĂŶŬ�ǁŝůů�ŚĞůƉ�

ƌĞĚƵĐĞ�ƚƌĂĨĨŝĐ�ĂŶĚ�ŝŶĐƌĞĂƐĞ�ƐĂĨĞƚǇ͘͟

�ĚĚŝƚŝŽŶĂů�%ĞĞĚďĂĐŬ�



�

�
�
�

àǘƊɈ�⇓Ƶ�ΘƵƊȲƮ�/ȁǐƊǐƵǿƵȁɈ�±ɈɐƮɯ�ͮ�ϭϵ�

�

�ςς�∆�.ξ͗��.]χΨ.�χ�ϑ%�ς���+=�∆����χ.ρ��∆�χσϑΨ;�χΨ�∆]ςϑΨχ�χ.ϑ∆�ς=�∆�
;�χ∆ςͿ�]γΨρ�ψ�



�
�

�ŝƐƚƌŝĐƚ�ŽĨ�ςĞĂĐŚůĂŶĚ��ĐƚŝǀĞ�χƌĂŶƐƉŽƌƚĂƚŝŽŶ�
EĞƚǁŽƌŬ�ςůĂŶ�;�χ∆ςͿ�]ƵƌǀĞǇ�

�

/ŶƚƌŽĚƵĐƚŝŽŶ�
�

dŚĞ��ŝƐƚƌŝĐƚ�ŽĨ�ςĞĂĐŚůĂŶĚ�ŝƐ�ƐĞĞŬŝŶŐ�ĐŽŵŵƵŶŝƚǇ�ŝŶƉƵƚ�ƚŽ�ŚĞůƉ�ŝŶĨŽƌŵ�ƚŚĞ�ĚĞǀĞůŽƉŵĞŶƚ�ŽĨ�ĂŶ��ĐƚŝǀĞ�
dƌĂŶƐƉŽƌƚĂƚŝŽŶ�∆ĞƚǁŽƌŬ�ςůĂŶ�;�χ∆ςͿ�ƚŚĂƚ�ǁŝůů�ƐŚĂƉĞ�ƚŚĞ�ĨƵƚƵƌĞ�ŽĨ�ǁĂůŬŝŶŐ͕�ƌŽůůŝŶŐ͕�ĂŶĚ�ĐǇĐůŝŶŐ�ŝŶ�
WĞĂĐŚůĂŶĚ͘�

�ĐƚŝǀĞ�χƌĂŶƐƉŽƌƚĂƚŝŽŶ�ŝƐ�ƵƐŝŶŐ�ŚƵŵĂŶͲƉŽǁĞƌ�ƚŽ�ƚƌĂǀĞů�ĨƌŽŵ�ŽŶĞ�ƉůĂĐĞ�ƚŽ�ĂŶŽƚŚĞƌ͘�.ƚ�
ŝŶĐůƵĚĞƐ�ǁĂůŬŝŶŐ͕�ĐǇĐůŝŶŐ͕�ƐŬĂƚĞďŽĂƌĚŝŶŐ͕�Žƌ�ƵƐŝŶŐ�Ă�ǁŚĞĞůĐŚĂŝƌ͕�ĂƐ�ǁĞůů�ĂƐ�ŽƚŚĞƌ�ŶĞǁ�

ĂŶĚ�ĞŵĞƌŐŝŶŐ�ƚƌĂŶƐƉŽƌƚĂƚŝŽŶ�ŵŽĚĞƐ�ƐƵĐŚ�ĂƐ�ĞͲďŝŬĞƐ�ĂŶĚ�ĞͲƐĐŽŽƚĞƌƐ͘�

dŚĞ�ĨŽůůŽǁŝŶŐ�ƐƵƌǀĞǇ�ĨŽĐƵƐĞƐ�ŽŶ�ŝĚĞŶƚŝĨǇŝŶŐ�ůŽĐĂů�ĂĐƚŝǀĞ�ƚƌĂŶƐƉŽƌƚĂƚŝŽŶ�ŝƐƐƵĞƐ�ĂŶĚ�ŽƉƉŽƌƚƵŶŝƚŝĞƐ�ŝŶ�
WĞĂĐŚůĂŶĚ�ĂŶĚ�ŐĂƚŚĞƌŝŶŐ�ĨĞĞĚďĂĐŬ�ƚŽ�ďĞƚƚĞƌ�ƵŶĚĞƌƐƚĂŶĚ�ƚŚĞ�ĐŽŵŵƵŶŝƚǇ͛Ɛ�ĂĐƚŝǀĞ�ƚƌĂŶƐƉŽƌƚĂƚŝŽŶ�ǀĂůƵĞƐ͕�
ƉƌŝŽƌŝƚŝĞƐ͕�ĂŶĚ�ĞǆƉĞƌŝĞŶĐĞƐ͘�

WůĞĂƐĞ�ƚĂŬĞ�ĂƉƉƌŽǆŝŵĂƚĞůǇ�ϭϬͲϭϱ�ŵŝŶƵƚĞƐ�ƚŽ�ĐŽŵƉůĞƚĞ�ƚŚŝƐ�ƐƵƌǀĞǇ��

�Ǉ�ĐŽŵƉůĞƚŝŶŐ�ƚŚŝƐ�ƐƵƌǀĞǇ�ĂŶĚ�ƉƌŽǀŝĚŝŶŐ�ƵƐ�ǁŝƚŚ�ǇŽƵƌ�ĐŽŶƚĂĐƚ�ŝŶĨŽƌŵĂƚŝŽŶ͕�ǇŽƵ�ǁŝůů�ďĞ�ĞŶƚĞƌĞĚ�ŝŶƚŽ�Ă�
ĚƌĂǁ�ƚŽ�ǁŝŶ�ĂŶ�ĞͲďŝŬĞ�Žƌ�ŽŶĞ�ŽĨ�ĨŽƵƌ�ŐŝĨƚ�ĐĞƌƚŝĨŝĐĂƚĞƐ�;Ψϭ͕ϬϬϬ͕�ΨϱϬϬ͕�ΨϯϱϬ͕�ΨϭϱϬͿ�ĨƌŽŵ�ϑƵƚďŽƵŶĚ��ǇĐůĞ�
tĞƐƚďĂŶŬ͊��

dŚĞ�ƐƵƌǀĞǇ�ǁŝůů�ĐůŽƐĞ�ŽŶ�:ƵůǇ�ϯϭ͕�ϮϬϮϮ͘�χŚĂŶŬ�ǇŽƵ�ĨŽƌ�ǇŽƵƌ�ƉĂƌƚŝĐŝƉĂƚŝŽŶ͊�

/Ĩ�ǇŽƵ�ŚĂǀĞ�ĂŶǇ�ƋƵĞƐƚŝŽŶƐ�ĂďŽƵƚ�ƚŚŝƐ�ƐƵƌǀĞǇ͕�ƉůĞĂƐĞ�ĐŽŶƚĂĐƚ�ƚŚĞ��ŝƐƚƌŝĐƚ�ŽĨ�ςĞĂĐŚůĂŶĚ�Ăƚ�ƌĞĐͲ
ĐůĞƌŬΛƉĞĂĐŚůĂŶĚ͘ĐĂ�Žƌ�ϮϱϬ͘ϳϲϳ͘Ϯϭϯϯ͘�

�Ŷ�ŽŶůŝŶĞ�ǀĞƌƐŝŽŶ�ŽĨ�ƚŚĞ�ƐƵƌǀĞǇ�ŝƐ�ĂůƐŽ�ĂǀĂŝůĂďůĞ�Ăƚ͗�ǁǁǁ͘ƉĞĂĐŚůĂŶĚ͘ĐĂͬ�χ∆ς�Žƌ�ďǇ�
ƐĐĂŶŶŝŶŐ�ƚŚĞ�ΞΨ�ĐŽĚĞ͘��

� �



�
WĂŐĞ�Ϯ�ŽĨ�ϭϯ�

�

WĂƌƚ�ϭ͗��ďŽƵƚ�ψŽƵ�
dŚĞ�ĨŽůůŽǁŝŶŐ�ƋƵĞƐƚŝŽŶƐ�ŚĞůƉ�ƵƐ�ďƵŝůĚ�Ă�ƉŝĐƚƵƌĞ�ŽĨ�ǁŚŽ�ǁĞ�ĂƌĞ�ŚĞĂƌŝŶŐ�ĨƌŽŵ͘��

ϭ͘ tŚĂƚ�ŝƐ�ǇŽƵƌ�ĂŐĞ �͍

տ� hŶĚĞƌ�ϭϲ� տ� ϰϱ�Ͳ�ϱϰ�

տ� ϭϲͲϮϰ� տ� ϱϱ�Ͳ�ϲϰ�

տ� Ϯϱ�Ͳ�ϯϰ� տ� ϲϱ�ǇĞĂƌƐ�Žƌ�ŽůĚĞƌ�

տ� ϯϱ�Ͳ�ϰϰ� տ� WƌĞĨĞƌ�ŶŽƚ�ƚŽ�ĂŶƐǁĞƌ�

�

Ϯ͘ tŚĂƚ�ŝƐ�ǇŽƵƌ�ŐĞŶĚĞƌ͍�

��ΧĂůĞ܆

տ�%ĞŵĂůĞ�

տ�∆ŽŶͲďŝŶĂƌǇ�

տ�ςƌĞĨĞƌ�ŶŽƚ�ƚŽ�ĂŶƐǁĞƌ�

տ�ϑƚŚĞƌ�;WůĞĂƐĞ�ƐƉĞĐŝĨǇͿ͗�ͺͺͺͺͺͺͺͺͺͺͺͺͺͺ�

�

ϯ͘ tŚĞƌĞ�ŝƐ�ǇŽƵƌ�ƉƌŝŵĂƌǇ�ƌĞƐŝĚĞŶĐĞ͍��

տ�ςĞĂĐŚůĂŶĚ�

տ�σĞƐƚ�;ĞůŽǁŶĂ�

տ�;ĞůŽǁŶĂ�

տ�]ƵŵŵĞƌůĂŶĚ�

տ�ςĞŶƚŝĐƚŽŶ�

տ�∆ĂƌĂŵĂƚĂ�

տ�=ĂŬĞ��ŽƵŶƚƌǇ�

տ�ϑƚŚĞƌ�;ƉůĞĂƐĞ�ƐƉĞĐŝĨǇͿ͗�ͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺ�
�

ϰ͘ tŚŝĐŚ�ďĞƐƚ�ĚĞƐĐƌŝďĞƐ�ǇŽƵƌ�ƌĞƐŝĚĞŶĐĞ�ŝŶ�ƚŚĞ�ĂƌĞĂ͍�

տ�ψĞĂƌͲƌŽƵŶĚ�ƌĞƐŝĚĞŶƚ�

տ�]ĞĂƐŽŶĂů�ƌĞƐŝĚĞŶƚ�

տ��Ž�ŶŽƚ�ůŝǀĞ�ŝŶ�ƚŚĞ�ĂƌĞĂ�ͬ�ǀŝƐŝƚŽƌ�ƚŽ�ƚŚĞ�ĂƌĞĂ�

� �



�
WĂŐĞ�ϯ�ŽĨ�ϭϯ�

�

ϱ͘ �Ž�ǇŽƵ�ǁŽƌŬ�ŝŶ�ςĞĂĐŚůĂŶĚ͍�

տ�ψĞƐ��

տ�∆Ž��

�

ϲ͘ tŚĂƚ�ŝƐ�ǇŽƵƌ�ĂǀĞƌĂŐĞ�ĐŽŵŵƵƚĞ�ƚŝŵĞ�ƚŽ�ǁŽƌŬ�Žƌ�ƐĐŚŽŽů͍�;/Ĩ�ĂƉƉůŝĐĂďůĞͿ�

տ�.�ǁŽƌŬ�ĨƌŽŵ�ŚŽŵĞ�

տ�=ĞƐƐ�ƚŚĂŶ�ϭϬ�ŵŝŶƵƚĞƐ�

տ�ϭϬ�ʹ�ϮϬ�ŵŝŶƵƚĞƐ�

տ�ϮϬ�ʹ�ϯϬ�ŵŝŶƵƚĞƐ�

տ�ΧŽƌĞ�ƚŚĂŶ�ϯϬ�ŵŝŶƵƚĞƐ�

�

ϳ͘ ,Žǁ�ĚŽ�ǇŽƵ�ƚǇƉŝĐĂůůǇ�ƚƌĂǀĞů�ƚŽͬĨƌŽŵ�ƚŚĞ�ĨŽůůŽǁŝŶŐ͍�

WůĞĂƐĞ�ĐŝƌĐůĞ�ŽŶĞ�;ϭͿ�ŵŽĚĞ�ŽĨ�ƚƌĂŶƐƉŽƌƚĂƚŝŽŶ�ƉĞƌ�ƚƌŝƉ�ƚǇƉĞ͘��

tŽƌŬ� ,ŽŵĞ�
�ǆĞƌĐŝƐĞ�Žƌ�
ƌĞĐƌĞĂƚŝŽŶ� 'ƌŽĐĞƌǇ�ƐŚŽƉƉŝŶŐ�

�ƌƌĂŶĚƐ�Žƌ�
ĂƉƉŽŝŶƚŵĞŶƚƐ� ZĞƐƚĂƵƌĂŶƚƐ�

tĂůŬ� tĂůŬ� tĂůŬ� tĂůŬ� tĂůŬ� tĂůŬ�

tŚĞĞůĐŚĂŝƌ�
ͬŵŽƚŽƌŝǌĞĚ�

ƐĐŽŽƚĞƌͬ�ĂƐƐŝƐƚŝǀĞ�
ĚĞǀŝĐĞ�

tŚĞĞůĐŚĂŝƌ�
ͬŵŽƚŽƌŝǌĞĚ�

ƐĐŽŽƚĞƌͬ�ĂƐƐŝƐƚŝǀĞ�
ĚĞǀŝĐĞ�

tŚĞĞůĐŚĂŝƌ�
ͬŵŽƚŽƌŝǌĞĚ�

ƐĐŽŽƚĞƌͬ�ĂƐƐŝƐƚŝǀĞ�
ĚĞǀŝĐĞ�

tŚĞĞůĐŚĂŝƌ�
ͬŵŽƚŽƌŝǌĞĚ�

ƐĐŽŽƚĞƌͬ�ĂƐƐŝƐƚŝǀĞ�
ĚĞǀŝĐĞ�

tŚĞĞůĐŚĂŝƌ�
ͬŵŽƚŽƌŝǌĞĚ�

ƐĐŽŽƚĞƌͬ�ĂƐƐŝƐƚŝǀĞ�
ĚĞǀŝĐĞ�

tŚĞĞůĐŚĂŝƌ�
ͬŵŽƚŽƌŝǌĞĚ�

ƐĐŽŽƚĞƌͬ�ĂƐƐŝƐƚŝǀĞ�
ĚĞǀŝĐĞ�

�ŝĐǇĐůĞ� �ŝĐǇĐůĞ� �ŝĐǇĐůĞ� �ŝĐǇĐůĞ� �ŝĐǇĐůĞ� �ŝĐǇĐůĞ�

WƵďůŝĐ�χƌĂŶƐŝƚ� WƵďůŝĐ�χƌĂŶƐŝƚ� WƵďůŝĐ�χƌĂŶƐŝƚ� WƵďůŝĐ�χƌĂŶƐŝƚ� WƵďůŝĐ�χƌĂŶƐŝƚ� WƵďůŝĐ�χƌĂŶƐŝƚ�

�ƌŝǀĞ�Žƌ�ĐĂƌƉŽŽů� �ƌŝǀĞ�Žƌ�ĐĂƌƉŽŽů� �ƌŝǀĞ�Žƌ�ĐĂƌƉŽŽů� �ƌŝǀĞ�Žƌ�ĐĂƌƉŽŽů� �ƌŝǀĞ�Žƌ�ĐĂƌƉŽŽů� �ƌŝǀĞ�Žƌ�ĐĂƌƉŽŽů�

EŽƚ��ƉƉůŝĐĂďůĞ� EŽƚ��ƉƉůŝĐĂďůĞ� EŽƚ��ƉƉůŝĐĂďůĞ� EŽƚ��ƉƉůŝĐĂďůĞ� EŽƚ��ƉƉůŝĐĂďůĞ� EŽƚ��ƉƉůŝĐĂďůĞ�

KƚŚĞƌ� KƚŚĞƌ� KƚŚĞƌ� KƚŚĞƌ� KƚŚĞƌ� KƚŚĞƌ�

�
� �



�
WĂŐĞ�ϰ�ŽĨ�ϭϯ�

�

WĂƌƚ�Ϯ͗�ϑƉƉŽƌƚƵŶŝƚŝĞƐ�ĂŶĚ��ŚĂůůĞŶŐĞƐ�
dŚĞƌĞ�ĂƌĞ�ŵĂŶǇ�ǁĂǇƐ�ƚŽ�ĞŶĐŽƵƌĂŐĞ�ǁĂůŬŝŶŐ͕�ƌŽůůŝŶŐ͕�Žƌ�ďŝĐǇĐůŝŶŐ�ƐƵĐŚ�ĂƐ�ƉƌŽǀŝĚŝŶŐ�ƐĂĨĞ͕�ĂĐĐĞƐƐŝďůĞ�
ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ͘�χŚĞ�ĨŽůůŽǁŝŶŐ�ƋƵĞƐƚŝŽŶƐ�ƐĞĞŬ�ĨĞĞĚďĂĐŬ�ŽŶ�ŽƉƉŽƌƚƵŶŝƚŝĞƐ�ƚŽ�ŝŵƉƌŽǀĞ�ĂĐƚŝǀĞ�ƚƌĂŶƐƉŽƌƚĂƚŝŽŶ�
ŝŶ�ςĞĂĐŚůĂŶĚ͘��

tĂůŬŝŶŐ�Θ�ΨŽůůŝŶŐ�

tĂůŬŝŶŐ�ŝŶĐůƵĚĞƐ�ĂŶǇ�ǁĂůŬŝŶŐ�ƌĞůĂƚĞĚ�ĂĐƚŝǀŝƚŝĞƐ�ƐƵĐŚ�ĂƐ�ũŽŐŐŝŶŐ�Žƌ�ǁĂůŬŝŶŐ�Ă�ĚŽŐ͕��

ZŽůůŝŶŐ�ŝŶĐůƵĚĞƐ�ƉĞŽƉůĞ�ƵƐŝŶŐ�ŵŽďŝůŝƚǇ�ĚĞǀŝĐĞƐ�ƐƵĐŚ�ĂƐ�ǁŚĞĞůĐŚĂŝƌƐ͕�ǁĂůŬĞƌƐ�ĂŶĚ�ƐƚƌŽůůĞƌƐ͕�ĂƐ�ǁĞůů�ĂƐ�
ĂĐƚŝǀŝƚŝĞƐ�ƐƵĐŚ�ĂƐ�ƐŬĂƚĞďŽĂƌĚŝŶŐ͕�ƐĐŽŽƚĞƌŝŶŐ�ĂŶĚ�ƌŽůůĞƌͲƐŬĂƚŝŶŐ͘��

WĞŽƉůĞ�ǁĂůŬŝŶŐ�ĂŶĚ�ƌŽůůŝŶŐ�ŽĨƚĞŶ�ƵƐĞ�ƚŚĞ�ƐĂŵĞ�ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ�ƐƵĐŚ�ĂƐ�ƌĂŵƉƐ�ĂŶĚ�ŵĂƌŬĞĚ�ĐƌŽƐƐǁĂůŬƐ͘�

�

ϴ͘ tŚĂƚ�ĂƌĞ�ƚŚĞ�ŵĂŝŶ�ŝƐƐƵĞƐ�Žƌ�ĐŚĂůůĞŶŐĞƐ�ĨŽƌ�ǁĂůŬŝŶŐ�Žƌ�ƌŽůůŝŶŐ�ŝŶ�ςĞĂĐŚůĂŶĚ͍�WůĞĂƐĞ�ƐĞůĞĐƚ�Ăůů�ƚŚĂƚ�
ĂƉƉůǇ͘

�ĂĐŬ�ŽĨ�ƐŝĚĞǁĂůŬƐ�Žƌ�ƉĂƚŚǁĂǇƐ=�܆

��ςŽŽƌ�ĐŽŶŶĞĐƚŝǀŝƚǇ͕�ƚŚĞ�ĞǆŝƐƚŝŶŐ�ĂĐƚŝǀĞ܆
ƚƌĂŶƐƉŽƌƚĂƚŝŽŶ�ŶĞƚǁŽƌŬ�ŝƐ�ŝŶĐŽŵƉůĞƚĞ�Žƌ�
ĚŽĞƐ�ŶŽƚ�ƉƌŽǀŝĚĞ�Ă�ĚŝƌĞĐƚ�ƌŽƵƚĞ�ƚŽ�ŵǇ�
ĚĞƐƚŝŶĂƚŝŽŶ�

տ�ςŽŽƌ�ĐŽŶĚŝƚŝŽŶ�ĂŶĚͬŽƌ�ŵĂŝŶƚĞŶĂŶĐĞ�ŽĨ�
ƐŝĚĞǁĂůŬƐ�Žƌ�ƉĂƚŚǁĂǇƐ�

տ�]ŝĚĞǁĂůŬƐ�Žƌ�ƉĂƚŚǁĂǇƐ�ĂƌĞ�ŶŽƚ�ĂĐĐĞƐƐŝďůĞ��

տ�]ƉĞĞĚ�ĂŶĚ�ŶŽŝƐĞ�ŽĨ�ŵŽƚŽƌ�ƚƌĂĨĨŝĐ�

տ�σĞĂƚŚĞƌ�ĐŽŶĚŝƚŝŽŶƐ�

տ��ŝƐƚĂŶĐĞͬ�ƚŝŵĞ�ƚŽ�ƌĞĂĐŚ�ĚĞƐƚŝŶĂƚŝŽŶ�

տ�]ƚĞĞƉ�ŚŝůůƐ�

տ�ςŚǇƐŝĐĂů�ĂďŝůŝƚǇ�

տ�=ĂĐŬ�ŽĨ�ƌĞƐƚ�ĂƌĞĂƐ�

�ĂĐŬ�ŽĨ�ƉƌŽƉĞƌ�ůŝŐŚƚŝŶŐ�ĂĨƚĞƌ�ƐƵŶƐĞƚ=�܆

տ�.�ĨĞĞů�ƵŶƐĂĨĞ�ͬ�ƵŶĐŽŵĨŽƌƚĂďůĞ�

տ��ƌŽƐƐŝŶŐ�+ŝŐŚǁĂǇ�ϵϳ�

�Žƚ�ƐƵƌĞ�ʹ�.�ĚŽ�ŶŽƚ�ǁĂůŬ�ĂƌŽƵŶĚ∆�܆
WĞĂĐŚůĂŶĚ�ǀĞƌǇ�ŽĨƚĞŶ�

տ�∆ŽŶĞ�

տ�ϑƚŚĞƌ�;ƉůĞĂƐĞ�ƐƉĞĐŝĨǇͿ͗�ͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺ�

� �



�
WĂŐĞ�ϱ�ŽĨ�ϭϯ�

�

ϵ͘ tŚĂƚ�ƚǇƉĞƐ�ŽĨ�ǁĂůŬŝŶŐ͕�ƌŽůůŝŶŐ͕�Žƌ�ĂĐĐĞƐƐŝďůĞ�ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ�;ĚĞƐŝŐŶĞĚ�ĨŽƌ�Ăůů�ĂŐĞƐ�ĂŶĚ�ĂďŝůŝƚŝĞƐͿ�
ǁŽƵůĚ�ǇŽƵ�ůŝŬĞ�ƚŽ�ƐĞĞ�ŵŽƌĞ�ŽĨ�ŝŶ�ςĞĂĐŚůĂŶĚ͍�WůĞĂƐĞ�ƐĞůĞĐƚ�Ăůů�ƚŚĂƚ�ĂƉƉůǇ͘�

�
տ�]ŝĚĞǁĂůŬƐ�

�
տ�σĂůŬŝŶŐ�ƚƌĂŝůƐ�;ƵŶƉĂǀĞĚͿ�
�

�
տ�ΧƵůƚŝͲƵƐĞ�ƚƌĂŝůƐ�;ƉĂǀĞĚͿ�
�

�
տ��ĐĐĞƐƐŝďůĞ�ƌĂŵƉƐ�
�

�
��ςĞĚĞƐƚƌŝĂŶ�ĐŽŶƚƌŽůůĞĚ�ĐƌŽƐƐŝŶŐƐ�ǁŝƚŚ܆
ĨůĂƐŚŝŶŐ�ďĞĂĐŽŶƐ�Ăƚ�ŵŝĚďůŽĐŬ�ůŽĐĂƚŝŽŶƐ�
�

�
տ�σĞůůͲŵĂƌŬĞĚ�ĐƌŽƐƐǁĂůŬƐ�;Ğǆ͘�ǌĞďƌĂ�
ŵĂƌŬŝŶŐƐ͕�ƌĂŝƐĞĚ�ƐƵƌĨĂĐĞͿ�
�



�
WĂŐĞ�ϲ�ŽĨ�ϭϯ�

�

�
տ�σĂǇĨŝŶĚŝŶŐͬƐŝŐŶĂŐĞ�ƉƌŽǀŝĚŝŶŐ�ĚŝƌĞĐƚŝŽŶƐ�
ƚŚƌŽƵŐŚŽƵƚ�ƚŽǁŶ�
�

�
տ�.ŵƉƌŽǀĞĚ�ĂĐĐĞƐƐŝďŝůŝƚǇ�Ăƚ�ƚƌĂŶƐŝƚ�ƐƚŽƉƐ�
�

�
տ�+ĂŶĚƌĂŝůƐ�
�

�
տ�.ŵƉƌŽǀĞĚ�ůŝŐŚƚŝŶŐ�
�

�
տ�ΧŽƌĞ�ƌĞƐƚ�ĂƌĞĂƐ�
�

�
�

տ�∆ŽŶĞ�ʹ�.�Ăŵ�ŚĂƉƉǇ�ǁŝƚŚ�ƚŚĞ�ĞǆŝƐƚŝŶŐ�ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ�

տ�ϑƚŚĞƌ�;ƉůĞĂƐĞ�ƐƉĞĐŝĨǇͿ͗�ͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺ



ϭϬ͘ tĞ�ƵŶĚĞƌƐƚĂŶĚ�ƚŚĂƚ�ƐĂĨĞ�ĂĐƚŝǀĞ�ƚƌĂŶƐƉŽƌƚĂƚŝŽŶ�ĂĐĐĞƐƐ�ĂĐƌŽƐƐ�+ŝŐŚǁĂǇ�ϵϳ�ŝƐ�ŝŵƉŽƌƚĂŶƚ�ĨŽƌ�ŽƵƌ�
ĐŽŵŵƵŶŝƚǇ͘�σŚĂƚ�ǁŽƵůĚ�ďĞ�ǇŽƵƌ�ƉƌĞĨĞƌƌĞĚ�ŚŝŐŚǁĂǇ�ĐƌŽƐƐŝŶŐ͍�WůĞĂƐĞ�ƌĂŶŬ�ƚŚĞ�ĨŽůůŽǁŝŶŐ�ŽƉƚŝŽŶƐ�ŽŶ�
Ă�ƐĐĂůĞ�ŽĨ�ϭ�;ŵŽƐƚ�ƉƌĞĨĞƌƌĞĚͿ�ƚŽ�ϯ�;ůĞĂƐƚ�ƉƌĞĨĞƌƌĞĚͿ͘�

�

ͺͺͺͺͺ��γŶĚĞƌƉĂƐƐ�;ƚƵŶŶĞů�ƵŶĚĞƌ�ƚŚĞ�ŚŝŐŚǁĂǇͿ�

�

�

ͺͺͺͺͺ��ϑǀĞƌƉĂƐƐ�;ďƌŝĚŐĞ�ŽǀĞƌ�ƚŚĞ�ŚŝŐŚǁĂǇͿ�

�
�

ͺͺͺͺͺ���ƚ�ŐƌĂĚĞ�ƉĞĚĞƐƚƌŝĂŶͲĐŽŶƚƌŽůůĞĚ�ůŝƚ�

ĐƌŽƐƐŝŶŐ�

�

�

�

KƚŚĞƌ͗�

ͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺ

ͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺ�

ϭϭ͘tŽƵůĚ�ǇŽƵ�ĐŽŶƐŝĚĞƌ�ďŝĐǇĐůŝŶŐ�Žƌ�ĞͲďŝŬŝŶŐ�ĨƌŽŵ�ςĞĂĐŚůĂŶĚ�ƚŽ�σĞƐƚ�;ĞůŽǁŶĂ�Žƌ�]ƵŵŵĞƌůĂŶĚ�ŝĨ�Ă�
ƐĂĨĞ�ĂŶĚ�ĞĂƐŝůǇ�ĂĐĐĞƐƐŝďůĞ�ƚƌĂŝů�ǁĞƌĞ�ĐŽŶƐƚƌƵĐƚĞĚ�ĂǁĂǇ�ĨƌŽŵ�ƚŚĞ�ŚŝŐŚǁĂǇ͍�
�
տ�ψĞƐ�

տ�∆Ž�

տ�γŶƐƵƌĞ�

�



�
WĂŐĞ�ϴ�ŽĨ�ϭϯ�

�

�ŝĐǇĐůŝŶŐ�Θ�ΨŽůůŝŶŐ�

�ŝĐǇĐůŝŶŐ�ŝŶĐůƵĚĞƐ�Ăůů�ƉĞŽƉůĞ�ƚƌĂǀĞůůŝŶŐ�ďǇ�ďŝĐǇĐůĞ͕�ŝŶĐůƵĚŝŶŐ�Ă�ƌĂŶŐĞ�ŽĨ�ďŝĐǇĐůĞ�ƚǇƉĞƐ�ƐƵĐŚ�ĂƐ�ĞůĞĐƚƌŝĐ�
ďŝĐǇĐůĞƐ�ĂŶĚ�ďŝĐǇĐůĞƐ�ďƵŝůƚ�ĨŽƌ�ƉĞŽƉůĞ�ǁŝƚŚ�ŵŽďŝůŝƚǇ�ĐŚĂůůĞŶŐĞƐ͘��

�ǇĐůŝŶŐ�ĂŶĚ�ƌŽůůŝŶŐ�ĚĞǀŝĐĞƐ͕�ƐƵĐŚ�ĂƐ�ĞͲƐĐŽŽƚĞƌƐ�ĂŶĚ�ƐŬĂƚĞďŽĂƌĚƐ͕�ŽĨƚĞŶ�ƵƐĞ�ƚŚĞ�ƐĂŵĞ�ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ�ƐƵĐŚ�
ĂƐ�ƉĂǀĞĚ�ŵƵůƚŝͲƵƐĞ�ƉĂƚŚǁĂǇƐ�ĂŶĚ�ďŝĐǇĐůĞ�ůĂŶĞƐ͘�

ϭϮ͘ tŚĂƚ�ĂƌĞ�ƚŚĞ�ŵĂŝŶ�ŝƐƐƵĞƐ�Žƌ�ĐŚĂůůĞŶŐĞƐ�ĨŽƌ�ďŝĐǇĐůŝŶŐ�Žƌ�ƌŽůůŝŶŐ�ŝŶ�ςĞĂĐŚůĂŶĚ͍�WůĞĂƐĞ�ƐĞůĞĐƚ�Ăůů�ƚŚĂƚ�
ĂƉƉůǇ͘�

�ĂĐŬ�ŽĨ�ŵƵůƚŝͲƵƐĞ�ƚƌĂŝůƐ͕�ďŝĐǇĐůĞ�ůĂŶĞƐ�ĂŶĚ=�܆
ďŝĐǇĐůĞ�ƌŽƵƚĞƐ�

��ςŽŽƌ�ĐŽŶŶĞĐƚŝǀŝƚǇ͕�ƚŚĞ�ĞǆŝƐƚŝŶŐ�ĐǇĐůŝŶŐ܆
ƌŽƵƚĞƐ�ĂƌĞ�ŝŶĐŽŵƉůĞƚĞ�Žƌ�ĚŽ�ŶŽƚ�ƉƌŽǀŝĚĞ�Ă�
ĚŝƌĞĐƚ�ƌŽƵƚĞ�ƚŽ�ŵǇ�ĚĞƐƚŝŶĂƚŝŽŶ�

տ�=ĂĐŬ�ŽĨ�ďŝĐǇĐůĞ�ƉĂƌŬŝŶŐ�

տ�]ƚĞĞƉ�ŚŝůůƐ�

տ�σĞĂƚŚĞƌ�

տ�.�ĨĞĞů�ƵŶƐĂĨĞ�ͬ�ƵŶĐŽŵĨŽƌƚĂďůĞ�

տ��ŝƐƚĂŶĐĞͬ�ƚŝŵĞ�ƚŽ�ƌĞĂĐŚ�ĚĞƐƚŝŶĂƚŝŽŶ�

տ�ςŚǇƐŝĐĂů�ĂďŝůŝƚǇ�

տ�+ŝŐŚ�ǀŽůƵŵĞƐ͕�ƐƉĞĞĚƐ͕�ĂŶĚͬŽƌ�ůŽƵĚ�ŶŽŝƐĞ�
ŽĨ�ŵŽƚŽƌ�ǀĞŚŝĐůĞ�ƚƌĂĨĨŝĐ�

տ�=ĂĐŬ�ŽĨ�ƉƌŽƉĞƌ�ůŝŐŚƚŝŶŐ�ĂĨƚĞƌ�ƐƵŶƐĞƚ�

տ��ƌŽƐƐŝŶŐ�+ŝŐŚǁĂǇ�ϵϳ�

տ�=ĂĐŬ�ŽĨ�ƌĞƐƚ�ĂƌĞĂƐ�

տ�∆Žƚ�ƐƵƌĞ�ʹ�.�ĚŽ�ŶŽƚ�ďŝĐǇĐůĞ�

տ�∆ŽŶĞ�

տ�ϑƚŚĞƌ�;ƉůĞĂƐĞ�ƐƉĞĐŝĨǇͿ͗�ͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺ�

�

ϭϯ͘ tŚĂƚ�ƚǇƉĞƐ�ŽĨ�ďŝĐǇĐůŝŶŐ�Žƌ�ƌŽůůŝŶŐ�ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ�ǁŽƵůĚ�ǇŽƵ�ůŝŬĞ�ƚŽ�ƐĞĞ�ŝŶ�ςĞĂĐŚůĂŶĚ͍�WůĞĂƐĞ�ƐĞůĞĐƚ�
Ăůů�ƚŚĂƚ�ĂƉƉůǇ͘�

�
տ�ςĂŝŶƚĞĚ�ďŝĐǇĐůĞ�ůĂŶĞƐ�
�

�
տ�ΧƵůƚŝͲƵƐĞ�ƉĂƚŚǁĂǇƐ�;ƉĂǀĞĚͿ�
�



�
WĂŐĞ�ϵ�ŽĨ�ϭϯ�

�

�
տ�ςŚǇƐŝĐĂůůǇ�ƐĞƉĂƌĂƚĞĚ�ďŝĐǇĐůĞ�ůĂŶĞƐ�
;ƐĞƉĂƌĂƚĞĚ�ďǇ�ďŽůůĂƌĚƐ͕�ĐŽŶĐƌĞƚĞ�ďĂƌƌŝĞƌƐ͕�Žƌ�
ĐƵƌďƐͿ�
�

�
տ�χƌĂŝůƐ�;ƵŶƉĂǀĞĚͿ�
�

�

տ�σĂǇĨŝŶĚŝŶŐͬƐŝŐŶĂŐĞ�ƚŚĂƚ�ĚŝƌĞĐƚƐ�ǇŽƵ�ƚŽ�
ďŝĐǇĐůĞ�ƌŽƵƚĞƐ�

�

տ��ŝĐǇĐůĞ�ƉĂƌŬŝŶŐ�

տ�∆Žƚ�ƐƵƌĞ�ʹ�.�ĚŽ�ŶŽƚ�ďŝĐǇĐůĞ�

տ�ϑƚŚĞƌ�;ƉůĞĂƐĞ�ƐƉĞĐŝĨǇͿ͗�ͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺ�

�

ϭϰ͘ ,Žǁ�ƐĂƚŝƐĨŝĞĚ�ĂƌĞ�ǇŽƵ�ǁŝƚŚ�ƚŚĞ�ƋƵĂůŝƚǇ�ŽĨ�ďŝŬĞ�ƌĂĐŬƐ�ŝŶ�ςĞĂĐŚůĂŶĚ͍�WůĞĂƐĞ�ƌĂƚĞ�ǇŽƵƌ�ƐĂƚŝƐĨĂĐƚŝŽŶ�ŽŶ�Ă�
ƐĐĂůĞ�ŽĨ�ϭ�ƚŽ�ϱ͘�
/Ŷ�ƚŚŝƐ�ĐĂƐĞ͕�ƋƵĂůŝƚǇ�ŵĞĂŶƐ�ƚŚĂƚ�ƚŚĞƌĞ�ŝƐ�Ă�ƐƵĨĨŝĐŝĞŶƚ�ĂŵŽƵŶƚ�ŽĨ�ďŝŬĞ�ƌĂĐŬƐ�ƚŚĂƚ�ĂƌĞ�ǁĞůůͲĚĞƐŝŐŶĞĚ�ĂŶĚ�
ǁĞůůͲůŽĐĂƚĞĚ͘�

ϭ�Ͳ�+ŝŐŚůǇ�
�ŝƐƐĂƚŝƐĨŝĞĚ� Ϯ� ϯ� ϰ� ϱ�ʹ�+ŝŐŚůǇ�

^ĂƚŝƐĨŝĞĚ�

ප� ප� ප� ප� ප�

�



�
WĂŐĞ�ϭϬ�ŽĨ�ϭϯ�

�

�Ž�ǇŽƵ�ŚĂǀĞ�ĂŶǇ�ĐŽŵŵĞŶƚƐ�ĂďŽƵƚ�ďŝŬĞ�ƌĂĐŬƐ�ƚŚĂƚ�ǇŽƵ�ǁŽƵůĚ�ůŝŬĞ�ƚŽ�ƐŚĂƌĞ�ǁŝƚŚ�ƚŚĞ�ƉƌŽũĞĐƚ�ƚĞĂŵ͍ �

ͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺ�

ͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺ�

�

ϭϱ͘ �ͲďŝŬĞƐ�ŚĂǀĞ�ŚĞůƉĞĚ�ĐŚĂŶŐĞ�ƚŚĞ�ǁĂǇ�ƉĞŽƉůĞ�ƚƌĂǀĞů�ŝŶ�ƚĞƌŵƐ�ŽĨ�ƚĞĐŚŶŽůŽŐǇ�ĂŶĚ�ĂĐĐĞƐƐŝďŝůŝƚǇ͕�ĂŶĚ�
ĐĂŶ�ĂƐƐŝƐƚ�ƉĞŽƉůĞ�ŽĨ�ǀĂƌŝŽƵƐ�ĂŐĞƐ�ƚƌĂǀĞů�ĂƌŽƵŶĚ�ςĞĂĐŚůĂŶĚ͛Ɛ�ŚŝůůƐŝĚĞ�ŶĞŝŐŚďŽƵƌŚŽŽĚƐ͘�+ĂǀĞ�ǇŽƵ�
ƵƐĞĚ�ĂŶ�ĞͲďŝŬĞ�ďĞĨŽƌĞ �͍

տ�ψĞƐ�

տ�EŽ͕�ďƵƚ�.͛ŵ�ŝŶƚĞƌĞƐƚĞĚ�ŝŶ�ƚƌǇŝŶŐ�ŝƚ�ŽƵƚ�;/Ĩ�ŶŽ͕�ƐŬŝƉ�ƋƵĞƐƚŝŽŶ�ϭϲͿ�

տ�EŽ͕�.͛ŵ�ŶŽƚ�ŝŶƚĞƌĞƐƚĞĚ�ŝŶ�ƚƌǇŝŶŐ�ŝƚ�ŽƵƚ�;/Ĩ�ŶŽ͕�ƐŬŝƉ�ƋƵĞƐƚŝŽŶ�ϭϲͿ�

�
ϭϲ͘ ,ĂǀĞ�ǇŽƵ�ĐŽŶƐŝĚĞƌĞĚ�ƉƵƌĐŚĂƐŝŶŐ�ĂŶ�ĞͲďŝŬĞ�ĨŽƌ�ǇŽƵƌƐĞůĨ�Žƌ�ƐŽŵĞŽŶĞ�ǇŽƵ�ŬŶŽǁ͍�

տ�ψĞƐ�

տ�∆Ž�

տ�γŶƐƵƌĞ�

�
ϭϳ͘ /Ĩ�ǇŽƵ�ƐĞůĞĐƚĞĚ�͚EŽ͛�Žƌ�͚hŶƐƵƌĞ͛�ƚŽ�ƋƵĞƐƚŝŽŶ�ϭϲ͕�ǁŚĂƚ�ĂƌĞ�ǇŽƵƌ�ƌĞĂƐŽŶƐ͍�WůĞĂƐĞ�ƐĞůĞĐƚ�Ăůů�ƚŚĂƚ�ĂƉƉůǇ͘�

տ�χŽŽ�ĐŽƐƚůǇ�

տ�σŽƵůĚ�ůŝŬĞ�ƚŽ�ƚƌǇ�ŽŶĞ�ŽƵƚ�ďĞĨŽƌĞ�ƉƵƌĐŚĂƐŝŶŐ�

տ�]ĂĨĞƚǇ�ĐŽŶĐĞƌŶƐ�ĚƵĞ�ĂďŽƵƚ�ƚŚĞ�ĞͲďŝŬĞ�ŝƚƐĞůĨ�

տ�]ĂĨĞƚǇ�ĐŽŶĐĞƌŶƐ�ĚƵĞ�ƚŽ�ƌŽĂĚͬƚƌĂĨĨŝĐ�ĐŽŶĚŝƚŝŽŶƐ�

տ�ϑƚŚĞƌ͗�ͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺ�

�

WĂƌƚ�ϯ͗�ΨĞĐƌĞĂƚŝŽŶĂů�∆ŽŶͲDŽƚŽƌŝǌĞĚ�σĂƚĞƌ�]ƉŽƌƚƐ�
KƚŚĞƌ�ĨŽƌŵƐ�ŽĨ�ĂĐƚŝǀĞ�ƚƌĂŶƐƉŽƌƚĂƚŝŽŶ�ŝŶĐůƵĚĞ�ǁĂƚĞƌ�ƐƉŽƌƚƐ�ƐƵĐŚ�ĂƐ�ŬĂǇĂŬŝŶŐ͕�ƉĂĚĚůĞ�ďŽĂƌĚŝŶŐ͕�ĂŶĚ�
ĐĂŶŽĞŝŶŐ͘��

ϭϴ͘ �Ž�ǇŽƵ�ƉĂƌƚŝĐŝƉĂƚĞ�ŝŶ�ŶŽŶͲŵŽƚŽƌŝǌĞĚ�ǁĂƚĞƌ�ƐƉŽƌƚƐ�ŝŶ�ςĞĂĐŚůĂŶĚ͍��

��ψĞƐ܆

�Ž�;/Ĩ�ŶŽ͕�ƐŬŝƉ�ƋƵĞƐƚŝŽŶƐ�ϭϵ�ĂŶĚ�ϮϬͿ∆�܆

�



�
WĂŐĞ�ϭϭ�ŽĨ�ϭϯ�

�

ϭϵ͘ /Ĩ�ǇĞƐ͕�ǁŚĂƚ�ƚǇƉĞ�ŽĨ�ǁĂƚĞƌ�ƐƉŽƌƚ�ĚŽ�ǇŽƵ�ƉĂƌƚŝĐŝƉĂƚĞ�ŝŶ͍�WůĞĂƐĞ�ƐĞůĞĐƚ�Ăůů�ƚŚĂƚ�ĂƉƉůǇ͘�

�ĂǇĂŬ;�܆

��ςĂĚĚůĞďŽĂƌĚ܆

���ĂŶŽĞ܆

��ϑƚŚĞƌ͗�ͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺ܆

�
ϮϬ͘ tŚĂƚ�ĐŽƵůĚ�ďĞ�ŝŵƉƌŽǀĞĚ�ƚŽ�ŚĞůƉ�ŝŶĐƌĞĂƐĞ�ƚŚĞ�ƐĂĨĞƚǇ�ĂŶĚ�ĐŽŶǀĞŶŝĞŶĐĞ�ŽĨ�ŶŽŶͲŵŽƚŽƌŝǌĞĚ�ǁĂƚĞƌ�

ƐƉŽƌƚƐ�ŝŶ�ςĞĂĐŚůĂŶĚ͍�

ͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺ

ͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺ

ͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺ�

WĂƌƚ�ϰ͗�σĂǇĨŝŶĚŝŶŐ�
�
Ϯϭ͘ ,Žǁ�ƐĂƚŝƐĨŝĞĚ�ĂƌĞ�ǇŽƵ�ǁŝƚŚ�ƚŚĞ�ƋƵĂůŝƚǇ�ŽĨ�WĞĂĐŚůĂŶĚ͛Ɛ�ǁĂǇĨŝŶĚŝŶŐ�ƐŝŐŶĂŐĞ�ĨŽƌ�ǁĂůŬŝŶŐ͕�ƌŽůůŝŶŐ�ĂŶĚ�

ĐǇĐůŝŶŐ͍�
/Ŷ�ƚŚŝƐ�ĐĂƐĞ͕�ƋƵĂůŝƚǇ�ŵĞĂŶƐ�ƚŚĂƚ�ƐŝŐŶĂŐĞ�ŝƐ�ĞĂƐǇ�ƚŽ�ƌĞĂĚ͕�ǁĞůůͲůŽĐĂƚĞĚ�ĂŶĚ�ƉƌŽǀŝĚĞƐ�ƐƵĨĨŝĐŝĞŶƚ�
ĚŝƌĞĐƚŝŽŶƐ�ĂŶĚ�ĚĞƚĂŝůƐ͘�

ϭ�Ͳ�,ŝŐŚůǇ�
�ŝƐƐĂƚŝƐĨŝĞĚ� Ϯ� ϯ� ϰ� ϱ�ʹ�,ŝŐŚůǇ�

^ĂƚŝƐĨŝĞĚ�

ප� ප� ප� ප� ප�

�
�Ž�ǇŽƵ�ŚĂǀĞ�ĂŶǇ�ĐŽŵŵĞŶƚƐ�ĂďŽƵƚ�ǁĂǇĨŝŶĚŝŶŐ�ƐŝŐŶĂŐĞ�ƚŚĂƚ�ǇŽƵ�ǁŽƵůĚ�ůŝŬĞ�ƚŽ�ƐŚĂƌĞ�ǁŝƚŚ�ƚŚĞ�ƉƌŽũĞĐƚ�
ƚĞĂŵ͍�

ͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺ�

ͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺ�

� �



�
WĂŐĞ�ϭϮ�ŽĨ�ϭϯ�

�

WĂƌƚ�ϰ͗�ςƌŝŽƌŝƚŝĞƐ�
�

ϮϮ͘ tŚĂƚ�ĂƐƉĞĐƚƐ�ŽĨ�ςĞĂĐŚůĂŶĚ͛Ɛ�ĂĐƚŝǀĞ�ƚƌĂŶƐƉŽƌƚĂƚŝŽŶ�ƐǇƐƚĞŵ�ƐŚŽƵůĚ�ďĞ�ĐŽŶƐŝĚĞƌĞĚ�ƚŚĞ�ŚŝŐŚĞƐƚ�
ƉƌŝŽƌŝƚǇ͍��

ZĂŶŬ�ƚŽƉŝĐƐ�ŝŶ�ŽƌĚĞƌ�ŽĨ�ƉƌŝŽƌŝƚǇ�ĨƌŽŵ�ϭ�;ŵŽƐƚ�ŝŵƉŽƌƚĂŶƚͿ�ƚŽ�ϵ�;ůĞĂƐƚ�ŝŵƉŽƌƚĂŶƚͿ�

� ZĂŶŬ�
� ϭ� Ϯ� ϯ� ϰ� ϱ� ϲ� ϳ� ϴ� ϵ�

WƌŽǀŝĚĞ�ŵŽƌĞ�ƐŝĚĞǁĂůŬƐ� � � � � � � � � �

WƌŽǀŝĚĞ�ŵŽƌĞ�ďŝŬĞǁĂǇƐ�;ďŝŬĞ�
ůĂŶĞƐ͕�ƉĂƚŚǁĂǇƐ͕�ďŝŬĞͲĨƌŝĞŶĚůǇ�
ƐƚƌĞĞƚƐͿ�

� � � � � � �
� �

/ŶĐƌĞĂƐĞ�ƌĞĐƌĞĂƚŝŽŶĂů�
ŽƉƉŽƌƚƵŶŝƚŝĞƐ�;ŚŝŬŝŶŐ�ƚƌĂŝůƐ͕�ďŝŬŝŶŐ�
ƚƌĂŝůƐ͕�ƐŬĂƚŝŶŐ͕�ĞƚĐ͘Ϳ�

� � � � � � �
� �

/ŵƉƌŽǀĞ�ǁĂǇĨŝŶĚŝŶŐ�ƐŝŐŶĂŐĞ� � � � � � � � � �

WƌŽǀŝĚĞ�ƐĞƉĂƌĂƚĞĚ�ĨĂĐŝůŝƚŝĞƐ�ĨŽƌ�
ƉĞŽƉůĞ�ǁĂůŬŝŶŐ͕�ƌŽůůŝŶŐ͕�Žƌ�
ďŝĐǇĐůŝŶŐ�ĨƌŽŵ�ǀĞŚŝĐůĞ�ƚƌĂĨĨŝĐ�

� � � � � � �
� �

DŽĚŝĨǇ�ŝŶƚĞƌƐĞĐƚŝŽŶƐ�ƚŽ�
ĂĐĐŽŵŵŽĚĂƚĞ�ƉĞŽƉůĞ�ǁĂůŬŝŶŐ͕�
ƌŽůůŝŶŐ͕�Žƌ�ďŝĐǇĐůŝŶŐ�ďĞƚƚĞƌ�

� � � � � � �
� �

WƌŽǀŝĚĞ�ŵŽƌĞ�ĂŵĞŶŝƚŝĞƐ�ʹ�ďŝĐǇĐůĞ�
ƉĂƌŬŝŶŐ͕�ďĞŶĐŚĞƐ͕�ƉĂƚŚǁĂǇ�
ůŝŐŚƚŝŶŐ͕�ƚƌĞĞƐͬƐŚĂĚĞ�

� � � � � � �
� �

dƌĂĨĨŝĐ�ĐĂůŵŝŶŐ�ʹ�ŵŽƌĞ�ƐƉĞĞĚ�
ƐŝŐŶƐ͕�ƌĞĚƵĐĞĚ�ƚƌĂĨĨŝĐ�ƐƉĞĞĚƐ͕�
ƐƉĞĞĚ�ďƵŵƉƐ͕�ĞƚĐ͘�

� � � � � � �
� �

DŽƌĞ�ǁĂǇƐ�ƚŽ�ƐĂĨĞůǇ�ĐƌŽƐƐ�
,ŝŐŚǁĂǇ�ϵϳ� � � � � � � � � �

�

Ϯϯ͘ �Ž�ǇŽƵ�ŚĂǀĞ�ĂŶǇ�ĚĞƐŝƌĞĚ�ŽƵƚĐŽŵĞƐ�ƚŚĂƚ�ǁĞƌĞ�ŶŽƚ�ŝŶĐůƵĚĞĚ�ŝŶ�ƚŚĞ�ůŝƐƚ�ĂďŽǀĞ͍�

տ�∆Ž�

տ�ψĞƐ�;ƉůĞĂƐĞ�ƐƉĞĐŝĨǇͿ��

ͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺ�

� �



�
WĂŐĞ�ϭϯ�ŽĨ�ϭϯ�

�

�

Ϯϰ͘ /Ɛ�ƚŚĞƌĞ�ĂŶǇƚŚŝŶŐ�ĞůƐĞ�ǇŽƵ�ǁŽƵůĚ�ůŝŬĞ�ƚŽ�ƐŚĂƌĞ�ǁŝƚŚ�ƚŚĞ�ƉƌŽũĞĐƚ�ƚĞĂŵ͍ �
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Operation

Facility / Amenity /Policy
type

Infrastructure Segment From To Length (m)

1 Infrastructure - Advocacy
Highway Crossing

(Proposed)
Highway 97 Buchanan Rd Huston Rd 40

A pedestrian crossing of Highway 97should be implemented at this location to tie into the walkway on lake
side of Buchanan (eventually tying into existing sidewalk at 5235 Buchanan Rd/Burdekin Park access). Further
investigation is required to confirm feasbility of underpass under Highway 97.  A crosswalk across Robinson is
also recommended which is part of the Westside Trail.

1 - High

2 Infrastructure - Advocacy
Highway Crossing

(Proposed)
Highway 97

Beach Ave /
Princeton Ave

n/a
Crossing improvements on all legs at Highway 97/ Beach Ave/ Princeton Ave intersection, including marked
crosswalks and pedestrian signals at the existing traffic signal. These crosswalks would connect to the existing
and proposed AT connections on Beach Ave and Princeton Ave.

1 - High

3 Infrastructure Pedestrian Crossing Beach Ave
Harold's Walkway
(Trepanier Creek

Linear Park)
Okanagan Lakefront 1

Crosswalk across Beach Avenue just south of the Trepanier Creek Bridge to connect Harold's Walkway (at
Trepanier Creek Linear Park) to the Okanagan Lake beach. 1 - High

4 Infrastructure Multi-Use Pathway (Paved) Buchanan Rd Beach Ave Robinson Place 570
MUP along Buchanan that connects to proposed crossing at Highway 97, separated from vehicle lanes with
vertical protection. The existing sidewalk would be replaced/become part of this MUP. Further design is
required to confirm any impacts to existing on-street parking due to limited right-of-way.

1 - High

5 Infrastructure Multi-Use Pathway (Paved) Beach Ave Buchanan Rd Todd Rd 1300 Add a buffered MUP along lakeside on Beach Ave and reduce vehicle travel lanes to one southbound lane. 1 - High

6 Infrastructure Multi-Use Pathway (Paved) Beach Ave Todd Rd 13th Ave 830 MUP will tie into the existing Centennial Pathway and bike facilities on Beach Ave. 1 - High

7 Infrastructure AT Facilities Trepanier Creek Bridge n/a n/a 10
AT improvements for Trepanier Creek bridge are recommended to accommodate AT, including crossings on
Beach Ave on either side of the bridge. Further evaluation and design is required to determine a preferred
solution. See Westside Trail Plan for potential concept options.

1 - High

8 Infrastructure Multi-Use Pathway (Paved) Beach Ave 8th St 6th St 210
Reconfigure existing parking into parallel parking, continue the Centennial Pathway on the lake side of Beach
Ave. This will reduce parking supply by about half of existing in that section. Further Design is required to
confirm preferred design layout.

1 - High

9 Infrastructure Pedestrian Crossing Beach Ave n/a n/a 1 Additional crosswalk at the south end of Beach Ave (near the Marina bus stops). 1 - High

10 Infrastructure Multi-Use Pathway (Paved) Beach Ave 1st Ave Blind Angler 600
MUP extension past 1st St in front of Blind Angler. Shift existing parking towards Beach Ave, continue MUP on
the lake side 1 - High

11 Infrastructure
Pedestrian Connection &

Bikeway
Trepanier Bench Rd

Existing connection
at Desert Pines Ave

Huston Rd 350
Pedestrian pathway within the road right-of-way (likely requires retaining walls), along with "share the road"
signage to accommodate cyclists. Integrate with MoTI intersection improvements at Hwy 97 / Trepanier
Bench Rd.

1 - High

12 Infrastructure
Pedestrian Connection &

Bikeway
Trepanier Bench Rd Huston Rd Clarence Rd 400

Pedestrian pathway within the road right-of-way between Gerrie Rd and Brown Pl, along with "share the
road" signage to accommodate cyclists. 1 - High

13 Infrastructure
Pedestrian Connection &

Bikeway
Somerset Ave Princeton Ave Gladstone Rd 1100

Pedestrian pathway within the road right-of-way, along with "share the road" signage to accommodate
cyclists. 1 - High

14 Infrastructure
Pedestrian Connection &

Bikeway
Entire length of Ponderosa

Dr
3000

Improve existing pedestrian facilities by implementing a walking pathway separated with a concrete barrier.
Add "share the road" signage to accommodate cyclists. 1 - High

15 Infrastructure Multi-Use Pathway (Paved) Princeton Ave Highway 97 Lipsett Ave 1000 3m MUP for cyclists and pedestrians 1 - High

16 Infrastructure Multi-Use Pathway (Paved) Somerset Ave Ponderosa Dr
Existing Somerset

Ave
1030 Add 3-4 m MUP on new connection between Ponderosa and Somerset; Development currently underway 1 - High

June 2023
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17 Infrastructure - Advocacy Multi-Use Pathway (Paved) Hwy 97 / Drought Road
Buchanan Rd /

Huston Rd
Hwy 97 / Hwy 97 C 2000

Westside Trail will function as a MUP from the Buchanan Rd / Huston Rd intersection along Highway 97 until
Drought Rd where it will become a neighbourhood bikeway along Drought Rd. It will then follow Highway 97
as a separated MUP further north / east.

1 - High

18 Infrastructure - Advocacy
Highway Crossing

(Proposed)
Highway 97 Trepanier Bench Rd 50

Pedestrian crossing at the new signalized intersection of Highway 97 / Trepanier Bench Rd, and connecting to
the linear park (see Project # 26) 1 - High

19 Infrastructure Traffic Calming measures Beach Ave Hwy 97/Princeton Buchanan Rd 4200

Implement traffic calming measures along Beach Ave (specifically at all intersections and pedestrian crossings),
which could include speed humps, signage, pavement markings, raised crosswalks, etc. Consider
implementing a policy encouraging adult-aged and confident cyclists to ride on Beach Ave and off of
Centennial Way to mitigate conflicts between walking and biking pathway users.

1 - High

20 Infrastructure
Pedestrian Connection &

Bikeway
Robinson Pl

Highway 97
intersection

Creek/lake 210
Pedestrian pathway within the road right-of-way, along with "share the road" signage to accommodate
cyclists. 1 - High

21 Infrastructure Multi-Use Pathway (Paved) 13th St Highway 97 Beach Ave 200
Pedestrian and cycling improvements on 13th St between Highway 97 and Beach Ave, connecting to adjacent
facilities on Ponderosa and Harold's Walkway. 1 - High

22 Infrastructure - Advocacy Multi-Use Pathway (Paved) Highway 97 Ponderosa Dr
Existing Underpass at

Clements Cres
640

Paved MUP along hillside of Highway 97 from Ponderosa Dr to existing underpass at Clements Cres (80m west
of Chidley Rd) 1 - High

23 Infrastructure Multi-Use Pathway (Gravel) Beach Ave
Hwy 97 / Trepanier

Bench Rd
Intersection

300
A new linear park with a multi-use pathway to connect Beach Avenue to new signalized intersection at
Trepanier and the Highway 1 - High

24 Amenities Bike Racks and facilities Beach Ave
Implement / incentivize Bike racks and end of trip facilities at: Turner park, park near 1st avenue community
center, visitor centre, 50+ centre, 2nd St, community facilities, park near todd rd, and 1st and Beach ave 1 - High

25 Infrastructure Multi-Use Pathway (Gravel) Blind Angler Doggy Beach 500
Gravel MUP  from the crosswalk in front of the Blind Angler to Doggy Beach.  This pedestrian pathway will be a
new pedestrian pathway through the parking lot for the boat launch to Doggy Beach. 2 - Med

26 Infrastructure Multi-Use Pathway (Paved) Princeton Ave Lipsett Ave District Boundary 4200
Some barriers exist on this segment; need to extend and widen the pathway where possible or implement
where missing. 2 - Med

27 Infrastructure - Advocacy Multi-Use Pathway (Paved) Highway 97
Somerset Reach

Development
Beach Ave 400 Separated multi-use path on the hill side of Highway 97 2 - Med

28 Infrastructure - Advocacy
Highway Crossing (Existing -

Improve)
Beach Ave / Princeton Ave n/a n/a

Improvements to the approaches of the existing pedestrian underpass on both sides, such as widening and
addressing steep slopes 2 - Med

29 Infrastructure Multi-Use Pathway (Gravel)
Lornell Cres/
Clarence Rd
intersection

Existing Trail 300 Off-street trail that extends from the intersection approximately 300m northeast to join the existing trail. 2 - Med

30 Infrastructure
Pedestrian Sidewalk /

Shoulder
The Falls Development Bulyea Ave Renfrew Rd

Pedestrian pathway through future Falls Development. Ultimate internal alignment to be confirmed based on
development layout, and  to be implemented by developer. 2 - Med

31 Infrastructure Neighbourhood Bikeway Turner Ave Seymoure Ave Princeton Ave 850 Cycle facilities on Turner Ave to connect to new Turner park (potentially shared-use lanes) 2 - Med

32 Infrastructure Multi-Use Pathway (Gravel) Somerset Ave Columbia Ave 200 Pedestrian connection through new development. 2 - Med

33 Infrastructure Multi-Use Pathway (Paved) Highway 97
New Monaco

Development Site
150

Multi-Use pathway connecting the New Monaco site. Highway crossing is a challenge and needs to be
explored further. 2 - Med

34 Infrastructure Neighbourhood Bikeway Renfrew Rd Highway 97 Sherburn Rd 1750
Improvements to existing road including comprehensive signage, pavement markings, and additional traffic
calming to become a shared space with pedestrians on shoulder and bikes sharing vehicle lanes 2 - Med

35 Infrastructure Neighbourhood Bikeway Hardy St/ Thorne Rd Renfrew Rd Fur Brigade Trailhead 1400
Neighbourhood bikeway and walkable shoulders. Consider paving shoulders in conjunction with roadway
improvements. 2 - Med

36 Infrastructure
Pedestrian Connection &

Bikeway
Heighway Ln Lipsett Ave Renfrew Rd 325

Pedestrian pathway within the road right-of-way, along with "share the road" signage to accommodate
cyclists. 2 - Med

37 Infrastructure
Pedestrian Sidewalk /

Shoulder
Clements Crescent

Existing connection
on Clements Cres

Existing connection
at Highway 97

100 Pedestrian pathway within the road right-of-way. 2 - Med
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38 Infrastructure
Pedestrian Sidewalk /

Shoulder
Lipsett Ave

Existing connection
near Bulyea Ave

Princeton Ave 930 Sidewalk within the road right-of-way. 2 - Med

39 Amenities Stairs Beach Ave
Access to the lake front / beach through the riprap at various locations. This would also support lake access for
non-motorized water sports users (i.e., kayakers and paddleboarders) 2 - Med

40 Infrastructure
Pedestrian Connection &

Bikeway
Ellison Ave Princeton Ave Minto St 600 Pedestrian pathway within the road right-of-way, along with "share the road" signage. 3 - Low

41 Infrastructure - Advocacy Multi-Use Pathway (Paved) Highway 97
Hardy Falls

Regional Park
Somerset Reach

Development
3800 Separated multi-use path on the hill side of Highway 97 3 - Low

42 Infrastructure Multi-Use Pathway (Gravel) Off-Street Pathway Lipsett Ave Heighway Ln 100 Improve and formalize pathway connection between Lipsett Ave and Heighway Ln 3 - Low

43 Infrastructure
Neighbourhood Bikeway

(Existing)
Renfrew Rd Sherburn Rd Hardy St 560

Maintain and improve the existing neighbourhood bikeway on Renfrew Rd with pavement markings and
signage to indicate shared lanes. AT infrastructure improvements should be considered with any roadway
traffic upgrades.

3 - Low

44 Infrastructure
Pedestrian Sidewalk /

Shoulder
4th St Beach Ave End of 4th St 140 Sidewalk within the road right-of-way. 3 - Low

45 Infrastructure
Pedestrian Sidewalk /

Shoulder
5th St Beach Ave End of 5th St 130 Sidewalk within the road right-of-way. 3 - Low

46 Infrastructure
Pedestrian Sidewalk /

Shoulder
12 St Beach Ave End of 12 St 160 Sidewalk within the road right-of-way. 3 - Low

47 Infrastructure
Pedestrian Sidewalk /

Shoulder
San Clemente Ave 12 st 13th street 180 Sidewalk within the road right-of-way. 3 - Low

48 Infrastructure
Pedestrian Sidewalk /

Shoulder
Lake Ave 12 st

Existing connection
on Lake Ave

180 Sidewalk within the road right-of-way. 3 - Low

49 Infrastructure
Pedestrian Sidewalk /

Shoulder
Huston Rd Trepanier Bench Rd

Existing connection
on Huston Rd

380 Pedestrian pathway within the road right-of-way 3 - Low

50 Infrastructure
Pedestrian Sidewalk /

Shoulder
Clarence Rd Trepanier Bench Rd

Existing connection
at Shaw rd

630 Pedestrian pathway within the road right-of-way 3 - Low

51 Infrastructure
Pedestrian Sidewalk /

Shoulder
Huston Rd Lang Rd Shaw Rd 300 Pedestrian pathway within the road right-of-way. 3 - Low

52 Infrastructure
Pedestrian Sidewalk /

Shoulder
Huston Rd Shaw Rd Buchanan Rd 180 Pedestrian pathway within the road right-of-way 3 - Low

53 Infrastructure
Pedestrian Connection &

Bikeway
Minto St Somerset Ave Victoria St 900 Pedestrian shoulder and neighbourhood bikeway. 3 - Low

54 Infrastructure
Pedestrian Connection &

Bikeway
Turner Ave

Existing Connection
at Seymoure Ave

Victoria St 170
Pedestrian pathway within the road right-of-way, along with "share the road" signage to accommodate
cyclists. 3 - Low

55 Infrastructure
Pedestrian Connection &

Bikeway
Victoria St Turner Ave Gladstone Rd 1500

Pedestrian pathway within the road right-of-way, along with "share the road" signage to accommodate
cyclists. 3 - Low

56 Infrastructure
Pedestrian Connection &

Bikeway
Gladstone Rd Victoria St Somerset Ave 170

Pedestrian pathway within the road right-of-way, along with "share the road" signage to accommodate
cyclists. 3 - Low

57 Infrastructure
Pedestrian Sidewalk /

Shoulder
Dryden Rd Trepanier Bench Rd Coldham Rd 460 Pedestrian connection within the road right-of-way and becomes a pathway at Trepanier Heights Ave 3 - Low

58 Infrastructure
Pedestrian Sidewalk /

Shoulder
MacKinnon Rd Cousins Rd Coldham Rd 510 Pedestrian pathway within the road right-of-way 3 - Low

59 Infrastructure
Pedestrian Sidewalk /

Shoulder
Cousins Rd Morrison Crescent MacKinnon Rd 680 Pedestrian pathway within the road right-of-way 3 - Low

60 Infrastructure
Pedestrian Sidewalk /

Shoulder
Shaw Rd Clarence Rd Huston Rd 260 Pedestrian pathway within the road right-of-way 3 - Low
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61 Infrastructure - Advocacy
Highway Crossing

(Proposed)
Highway 97 Hardy St 10 Signalized intersection and a crosswalk to access Antlers Beach 3 - Low

62 Infrastructure Multi-Use Pathway (Paved) Cemetery Vernon Ave
Trail connection at
end of cemetery

50 Hard surface pathway through the cemetery connecting to existing trail 3 - Low

63 Infrastructure Stairs and walkway Highway 97 Princeton Ave
Pedestrian walkway, with stairs, through Somerset Reach to connect pathway on hill beside Highway 97 and
Princeton Ave 3 - Low

64 Infrastructure Multi-Use Pathway (Gravel)
Existing off street Trail

(unnamed)
Pincushion Pl

Existing trail at
Municipal Boundary

Trail improvments 3 - Low

65 Infrastructure Multi-Use Pathway (Gravel) Clements Cres Trail Clements Cres Chidley Rd 10 Realign existing pathway to remove sharp bends near Clements Cres 3 - Low

66 Infrastructure - Advocacy
Highway Crossing

(Proposed)
Highway 97

Lang Rd / MacKay
Ln

Pedestrian and cycling connection proposed in the Highway 97 Peachland Transportation Study - Phase 2. 3 - Low

67 Amenities Signage Add wayfinding signs to parks and trails 3 - Low

68 Services & Operation Maintenance
Ensure frequent maintenance of sidewalks, bike lanes, trails and pathways to ensure they are passable all year
round and free of vegetation, ice, and snow

69 Policy DT Pedestrian Zone (Pilot) Beach Ave Consider pilot project for pedestrian only space on Beach Ave on Weekends and for special events

70 Policy
On-Street Parking

Restrictions
Princeton Ave, Ponderosa

Dr, and Trepanier Bench Rd
Consider restricting on-street parking on Princeton Ave to ensure pedestrians have space to walk, and also on
Ponderosa and Trepanier Bench Rd

71 Policy Watercraft Loading Zones Davis Cove Beach Beach Ave Beach
Consider providing loading zone/parking spaces at city parks, beaches for non motorized water craft users.
Enforcement may be an issue

72 Policy Highway Crossings Highway 97 Consider a policy stating desired highway crossing accesses, identifying preferred spacing, locations, etc.

73 Policy
Cyclist and Pedestrian

Facilities
Public Spaces and new

developments
Ensure cyclist and pedestrian facilities (such as bike racks and benches) are provided at public spaces and as
part of new developments in the District.
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