
/d�D ��^�Z/��K �K �Yh/W�D�EdKͬD�d�Z/�> D�d�Z/�> hE/���� Yd��͘ K�^�Zs��O�^

Ϭϭ

&/>dZK ZKd�d/sK DKdKZ/���K �KD �hdK>/DW���͕ &/>dZ���K Ϯ͘ϬϬϬ ŵ ͕ ���Yh��K
W�Z� KW�Z���K �KD �'h� �Zhd� �� Z/K͕ �KE�y�K �K WZK��^^K &>�E'����ͬ�/E
WEϭϲ
���^^MZ/K^͗ DKdKZ��hdKZ͕ W�/E�> �>�dZ/�K ;���/���KͿ͕ /E^dZhD�EdK^ W�Z�
DKE/dKZ͘ �� WZ�^^�K͕ s�>sh>� �hdKD�d/�� W�Z� �Z�E�'�D͘

�KZWK ��K
��Z�KEK

�>�D͘ &/>dZ�Ed�
/EKy

�:͘ ϭ EKd�^ ϭ � ϰ

ϬϮ

&/>dZK ZKd�d/sK DKdKZ/���K �KD �hdK>/DW���͕ &/>dZ���K ϴϬϬ ŵ ͕ ���Yh��K
W�Z� KW�Z���K �KD �'h� �Zhd� �� Z/K͕ �KE�y�K �K WZK��^^K &>�E'����ͬ�/E
WEϭϲ
���^^MZ/K^͗ DKdKZ��hdKZ͕ W�/E�> �>�dZ/�K ;���/���KͿ͕ /E^dZhD�EdK^ W�Z�
DKE/dKZ͘ �� WZ�^^�K͕ s�>sh>� �hdKD�d/�� W�Z� �Z�E�'�D͘

�KZWK ��K
��Z�KEK

�>�D͘ &/>dZ�Ed�
/EKy

�:͘ ϭ EKd�^ ϭ � ϰ

>/E,�^ Z�^�Zs�^ �� Ϭϯ � ϭϵ

ϮϬ
s�>sh>� �KZ�K>�d� &>�E'����͕ �/D�E^O�^ �KE&KZD� �tt� �ϱϬϰ͕ �KZWK �hZdK͕
sK>�Ed�͕ �KD Z��hdKZ Η�Η͕ �EϲϬϬŵŵͬ�/EͬWEϭϲ

&�ZZK �j�d/> �:͘ ϭ

Ϯϭ
s�>sh>� �KZ�K>�d� &>�E'����͕ �/D�E^O�^ �KE&KZD� �tt� �ϱϬϰ͕ �KZWK �hZdK͕
sK>�Ed�͕ �KD Z��hdKZ Η�Η͕ �EϯϱϬŵŵͬ�/EͬWEϭϲ

&�ZZK �j�d/> �:͘ Ϯ

>/E,�^ Z�^�Zs�^ �� ϮϮ � Ϯϵ

ϯϬ d�� �� Z��h��K &>�E'���K �EϲϬϬǆϯϱϬŵŵͬ�/EͬWEϭϲ &�ZZK �j�d/> W�͘ Ϯ
ϯϭ �hZs� ϵϬΣ &>�E'���� �EϯϱϬŵŵͬ�/EͬWEϭϲ &�ZZK �j�d/> W�͘ ϰ
ϯϮ >hs� �� �KZZ�Z �KD �K>^� :hEd� D���E/�� �EϲϬϬŵŵ &�ZZK �j�d/> W�͘ ϯ
ϯϯ dh�K &>�E'�ͬWKEd� �EϲϬϬŵŵͬ�/EͬWEϭϲ ͕ >с Ϯ͘ϭϱϬŵŵ &�ZZK �j�d/> W�͘ Ϯ
ϯϰ dh�K &>�E'�ͬWKEd� �EϲϬϬŵŵͬ�/EͬWEϭϲ ͕ >с ϭ͘ϬϬϬŵŵ &�ZZK �j�d/> W�͘ Ϯ

ϯϱ dh�K &>�E'���K �EϯϱϬŵŵͬ�/EͬWEϭϲ ͕ >с ϭ͘ϲϬϬŵŵ &�ZZK �j�d/> W�͘ Ϯ
�KE&͘ /E >K�K
EKd� ϱ

ϯϲ dh�K &>�E'���K �EϯϱϬŵŵͬ�/EͬWEϭϲ ͕ >с ϭ͘ϱϬϬŵŵ &�ZZK �j�d/> W�͘ Ϯ
ϯϳ dK�K �� �:h^d� &>�E'���K �EϯϱϬŵŵͬ�/EͬWEϭϲ ͕ >с ϱϬϬŵŵ &�ZZK �j�d/> W�͘ ϯ

ϯϴ
^hWKZd� �D W�Z&/> ΗtΗ &/y���K WKZ ^�W�d� �KD ��Z�����/Z� 'Z�DWK d/WK ΗhΗ
W�Z� dh�K �EϯϱϬŵŵ

��K ��Z�KEK �:͘ ϯ
EKd� ϱ͕ ��d͘ Η�Η
&K>,� ϰͬϱ
> ϭ͘Ϭϰϯŵŵ

ϯϵ
^hWKZd� �D W�Z&/> ΗhΗ &/y���K WKZ ^�W�d� �KD ��Z�����/Z� 'Z�DWK d/WK ΗhΗ
W�Z� dh�K �EϯϱϬŵŵ
���^^MZ/K^͗ ��EdKE�/Z�^ W�Z� dZ�s�D�EdK Z��/�>

��K ��Z�KEK �:͘ Ϯ
EKd� ϱ͕ ��d͘ Η�Η
&K>,� ϰͬϱ
> ϭ͘Ϭϰϯŵŵ

>/E,�^ Z�^�Zs�^ �� ϰϬ � ϳϵ

ϴϬ �ZZh�>� �� s�����K W�Z� &>�E'� �EϲϬϬŵŵͬ�/EͬWEϭϲ
W�W�>͘

,/�Z�h>/�K
W�͘ ϱ

ϴϭ �ZZh�>� �� s�����K W�Z� &>�E'� �EϯϱϬŵŵͬ�/EͬWEϭϲ
W�W�>͘

,/�Z�h>/�K
W�͘ ϭϲ

ϴϮ W�Z�&h^K ^�yd�s��K DϯϯǆϭϰϬŵŵ͕ ZK^�� W�Z�/�>͕ �>�^^� ϱ͘ϴ &�ZZK �/�ZKD͘ W�͘ ϭϬϬ &>�E'� �EϲϬϬ
ϴϯ WKZ�� ^�yd�s��K Dϯϯ �>�^^� ϲ &�ZZK �/�ZKD͘ W�͘ ϭϬϬ
ϴϰ �ZZh�>� >/^� Dϯϯ &�ZZK �/�ZKD͘ W�͘ ϮϬϬ
ϴϱ W�Z�&h^K ^�yd�s��K DϮϰǆϭϭϬŵŵ͕ ZK^�� W�Z�/�>͕ �>�^^� ϱ͘ϴ &�ZZK �/�ZKD͘ W�͘ Ϯϱϲ &>�E'� �EϯϱϬ
ϴϲ WKZ�� ^�yd�s��K DϮϰ �>�^^� ϲ &�ZZK �/�ZKD͘ W�͘ Ϯϱϲ
ϴϳ �ZZh�>� >/^� DϮϰ &�ZZK �/�ZKD͘ W�͘ ϱϭϮ

>/E,�^ Z�^�Zs�^ �� ϵϰ � ϭϬϵ

>/^d� �� D�d�Z/�/^

�Yh/W�D�EdK^ � ���^^MZ/K^

s�>sh>�^ � ���^^MZ/K^

�KE�yO�^͕ dh�K^ � ���^^MZ/K^

&>�E'�^ � ���^^MZ/K^

ϭ W�Z�D�dZK^ KW�Z��/KE�/^ �K ^/^d�D�͗ s���K D�y/D� ϴϲϰŵϹͬŚ͕ WZ�^^�K ϵϬŵ,ϮK͕ �'h� �Zhd� �� Z/K͕ d�DW�Z�dhZ� �D�/�Ed�͖

Ϯ
� �hdK>/DW��� �K &/>dZK ;�hdKD�d/��Ϳ �KE^/^d� EK ��/KE�D�EdK �K �>�D�EdK ZKd�d/sK /Ed�ZEK͕ � W�Zd/Z �K �/&�Z�E�/�> �� WZ�^^�K͘
W�Z� � KW�Z���K͕ K &KZE����KZ �K &/>dZK ��s�Z� &KZE���Z K^ /E^dZhD�EdK^ �� DKE/dKZ�D�EdK �� WZ�^^�K͕ s�>sh>� �hdKD�d/�� W�Z�
�Z�E�'�D � W�/E�> �>�dZ/�K ���/���K͘ s�Z d�ZDK �� Z�&�Z�E�/� W�Z� D�/^ /E&KZD��O�^͖

ϯ �KE^/��Z� ^� K �/D�E^/KE�D�EdK � &KZD� �KE^dZhd/s� �K &/>dZK �^W��/&/���K E�^d� WZK:�dK �KDK ΗZ�&�Z�E�/�>Η͘
�KEdh�K ��^K �^^�^ W�Z�D�dZK^ &KZ�D �>d�Z��K^͕ K WZK:�dK ��s�Z� ^�Z Z�s/^��K ;/E�>h^/s� dh�h>���KͿ͘

ϰ EK d�ZDK �� Z�&�Z�E�/� �^d�K Z�>��/KE��K^ �^ W���^ �� Z�WK^/��K ;^K�Z�^^�>�Ed�^Ϳ Yh� ��s�Z�K ^�Z &KZE��/��^ �K ���͖

ϱ W�Z� &��Z/����K �K^ D�d�Z/�/^ �^W��/�/^ ;s/�� >/^d� �� D�d�Z/�/^Ϳ͕ s�Z/&/��Z K ��d�>,�D�EdK �WZ�^�Ed��K E�^d� WZK:�dK͖

ϲ dK�K^ K^ �>�D�EdK^ �Kd��K^ �� ZK^�� ��s�Z�K d�Z dZ�^ &/>�d�^ �W�Z�Ed�^͕ ��^K K �KDWZ/D�EdK �KD�Z�/�> E�K �d�E�� � �^d� Z�'Z�͕ ��s�
^� �E�hZd�Z K^ �>�D�EdK^͖

ϳ dK�K^ K^ �>�D�EdK^ �Kd��K^ �� ZK^�� �h:� /E^d�>���K &KZ �Ed�ZZ���͕ ��s�Z�K Z�����Z WZKd���K �KEdZ� �KZZK^�K �KE&KZD� ��d�>,�
Η�Η͖

ϴ K^ �KDWZ/D�EdK^ �K^ dh�K^ �� WZhD��� ��s�Z�K ^�Z �KE&/ZD��K^ �WM^ � �&�d/s� s�Z/&/����K �� WZK&hE�/���� �� Z��� �� Z���>Yh�
�y/^d�Ed�͖

EKd�^


