
ϭ 

 

EΣ�ϭϬ�ŵĂƌǌŽ�ϮϬϮϮ 

/E�/�� 
WZK&/dd��/>/d�͛ 

ZŝĐĞƌĐĂ�/ŶŶŽǀĂǌŝŽŶĞ�Ğ�^ĞůĞǌŝŽŶĞ�ƉĞƌ�ůĂ��ƵĨĂůĂ 

�&�ϵϯϬϵϭϯϴϬϲϭϯ 



Ϯ 

 



ϯ 

 

/E�/���WZK&/dd��/>/d�͛ 
EΣ�ϭϬ�-�ŵĂƌǌŽ�ϮϬϮϮ 



ϰ 

 

KďŝĞƫǀŽ 

>Ă�ƐĞůĞǌŝŽŶĞ�ĚĞůůĂ�ďƵĨĂůĂ�ĚĂ� ůĂƩĞ�ĚĞǀĞ�ŵŝƌĂƌĞ�Ă�ŵŝͲ

ŐůŝŽƌĂƌĞ�ŝů�ƉƌŽĮƩŽ�ĂǌŝĞŶĚĂůĞ�Ěŝ�ŽŐŶŝ�ďƵĨĂůĂ͕�ƉĞƌ�ŐŝŽƌͲ

ŶŽ�Ěŝ�ǀŝƚĂ͘ 

/ů�ƉƌŽĮƩŽ�Ěŝ�ƵŶĂ�ďƵĨĂůĂ�ĚĂ�ůĂƩĞ�ğ�ĚĂƚŽ�ƉƌŝŶĐŝƉĂůŵĞŶͲ

ƚĞ� ĚĂůůĂ� ƋƵĂŶƟƚă� Ěŝ� ůĂƩĞ� ƉƌŽĚŽƩŽ� ĚĂůů͛ĂŶŝŵĂůĞ� ŶĞů�

ĐŽƌƐŽ�ĚĞůůĂ�ůĂƩĂǌŝŽŶĞ͕�ƉĞƌ�ŝů�ŶƵŵĞƌŽ�Ěŝ�ůĂƩĂǌŝŽŶŝ�Ğ�ůĂ�

ůƵŶŐŚĞǌǌĂ�ĚĞů�ĐŝĐůŽ�ƉƌŽĚƵƫǀŽ͘ 

dƵƩĂǀŝĂ͕� ƉƌŝŵĂ� ĐŚĞ� ůĂ� ďƵĨĂůĂ� ĐŽŵŝŶĐŝ� Ă� ƉƌŽĚƵƌƌĞ�

ůĂƩĞ͕� ů͛ĂůůĞǀĂƚŽƌĞ�ĚĞǀĞ�ƐŽƐƚĞŶĞƌĞ�ĚĞŝ�ĐŽƐƟ� ŝŶŝǌŝĂůŝ�Ěŝ�

ĂůůĂƩĂŵĞŶƚŽ͕�ƐǀĞǌǌĂŵĞŶƚŽ�ĞĚ�ĂĐĐƌĞƐĐŝŵĞŶƚŽ͕�ĮŶŽ�Ă�

ƉŽƌƚĂƌĞ�ů͛ĂŶŝŵĂůĞ�Ăů�ƉĞƐŽ�ŝĚĞĂůĞ�ƉĞƌ�ůĂ�ƉƌŝŵĂ�ĨĞĐŽŶͲ

ĚĂǌŝŽŶĞ͕�ĐŽŶĐĞƉŝŵĞŶƚŽ�Ğ�ƉĂƌƚŽ͘� 

KůƚƌĞ�ĂůůĂ�ƉƌŽĚƵǌŝŽŶĞ�Ěŝ� ůĂƩĞ͕� ů͛Ğƚă�Ăů�ƉƌŝŵŽ�ƉĂƌƚŽ�Ğ�

ů͛ŝŶƚĞƌǀĂůůŽ�ŝŶƚĞƌƉĂƌƚŽ�ƌĂƉƉƌĞƐĞŶƚĂŶŽ�ĚƵĞ�ĨĂƩŽƌŝ�ĐŚĞ�

ŝŶŇƵĞŶǌĂŶŽ� ŝů� ƉƌŽĮƩŽ� ĚĞƌŝǀĂŶƚĞ� ĚĂ� ƵŶĂ� ďƵĨĂůĂ� ƉĞƌ�

ŐŝŽƌŶŽ� Ěŝ� ǀŝƚĂ͘� /ŶĨĂƫ͕� ƌĂŐŐŝƵŶƚĂ� ů͛Ğƚă� ĨĞĐŽŶĚĂ͕� ŽŐŶŝ�

ŐŝŽƌŶŽ� ŝŶ�ĐƵŝ� ů͛ĂŶŝŵĂůĞ�ŶŽŶ�Ɛŝ� ŝŶŐƌĂǀŝĚĂ�ƌĂƉƉƌĞƐĞŶƚĂ�

ƵŶ�ĐŽƐƚŽ�ƉĞƌ�ů͛ĂůůĞǀĂƚŽƌĞ͕�ŶŽŶ�ƐŽůŽ�Ěŝ�ĂůŝŵĞŶƚĂǌŝŽŶĞ͕�

ŵĂ�ĂŶĐŚĞ�Ěŝ�ŵĂŶĐĂƚŽ�ƌĞĚĚŝƚŽ�ĚĞƌŝǀĂŶƚĞ�ĚĂůůĂ�ƉƌŽĚƵͲ

ǌŝŽŶĞ�Ěŝ�ůĂƩĞ͘� 

>͛ŽďŝĞƫǀŽ�Ěŝ�ƋƵĞƐƚŽ�ŝŶĚŝĐĞ�ğ�ƋƵĞůůŽ�Ěŝ�ƋƵĂŶƟĮĐĂƌĞ�ŝů�

ƉƌŽĮƩŽ�Ěŝ�ƵŶĂ�ďƵĨĂůĂ�ƉĞƌ�ŐŝŽƌŶŽ�Ěŝ�ǀŝƚĂ�Ă�ƉĂƌƟƌĞ�ĚĂů�

ǀĂůŽƌĞ�ĚĞů�ůĂƩĞ�ƚŽƚĂůĞ�ƉƌŽĚŽƩŽ�ĚĞĐƵƌƚĂƚŽ�ĚĂŝ�ĐŽƐƟ�Ěŝ�

ĂůŝŵĞŶƚĂǌŝŽŶĞ� ƉĞƌ� ĂƐĐŝƵƩĂ� Ğ� ůĂƩĂǌŝŽŶĞ͕� ƉĞƌ� ŝů� ƌĂŐͲ

ŐŝƵŶŐŝŵĞŶƚŽ� ĚĞůů͛Ğƚă� Ăů� ƉƌŝŵŽ� ƉĂƌƚŽ� ;ĂůůĂƩĂŵĞŶƚŽ͕�

ƐǀĞǌǌĂŵĞŶƚŽ͕� ĂĐĐƌĞƐĐŝŵĞŶƚŽͿ͕� ĐŽŶ� ƉĞŶĂůŝǌǌĂǌŝŽŶŝ�

ƉĞƌ� ŝŶƚĞƌƉĂƌƟ� ƚƌŽƉƉŽ� ůƵŶŐŚŝ� ĞĚ� Ğƚă� Ăů� ƉƌŝŵŽ� ƉĂƌƚŽ�

ƚĂƌĚŝǀŽ͘ 

>͛ĞƋƵĂǌŝŽŶĞ� ƉĞƌ� ŝů� ĐĂůĐŽůŽ� ĚĞůů͛� /ŶĚŝĐĞ� WƌŽĮƩĂďŝůŝƚă��

;/WĚĂǇͿ�ğ�ůĂ�ƐĞŐƵĞŶƚĞ͗ 

/WĚĂǇс 

>ĂƩĞ�ƚŽƚĂůĞΎϭ͕Ϯ�–�ŐŝŽƌŶŝ�ĂƐĐŝƵƩĂΎϮ�-�ŐŝŽƌŶŝ�ůĂƩĂǌŝŽŶĞΎϯ-Wϭ-WϮ 

 

�ǀĞŶƚƵĂůŝ�WĞŶĂůŝǌǌĂǌŝŽŶŝ 

-� ^Ğ� ƵŶ� ŝŶƚĞƌǀĂůůŽ� ŝŶƚĞƌƉĂƌƚŽ� ğ� ƐƵƉĞƌŝŽƌĞ� Ă� ϰϱϬ� ŐŐ͕�

ĂůůŽƌĂ�Ăůů͛/WĚĂǇ�ǀĞƌƌă�ĂƉƉůŝĐĂƚĂ�ƵŶĂ�ƉĞŶĂůŝǌǌĂǌŝŽŶĞ 

Wϭ�с�;'ŝŽƌŶŝ�ŝŶƚĞƌƉĂƌƚŽ-�ϰϱϬͿΎϱ 

-�^Ğ�ů͛Ğƚă�Ăů�ƉƌŝŵŽ�ƉĂƌƚŽ�ğ�ƐƵƉĞƌŝŽƌĞ�Ă�ϭ͘ϭϭϬ�ŐŐ��;ϯϳ�

ŵĞƐŝͿ͕�ĂůůŽƌĂ�Ăůů͛/WĚĂǇ�ǀĞƌƌă�ĂƉƉůŝĐĂƚĂ�ƵŶĂ�ƉĞŶĂůŝǌǌĂͲ

ǌŝŽŶĞ͗� 

WϮс;�ƚă�Ăů�ƉƌŝŵŽ�ƉĂƌƚŽ�ŝŶ�ŐŝŽƌŶŝ-�ϭ͘ϭϭϬ�ͿΎϱ 

EŽƚĂ͗� 

>͛/ŶĚŝĐĞ�/WĚĂǇ�ğ�ƐƚĂƚŽ�ǀĂůŝĚĂƚŽ�ĚĂů��ŽŵŝƚĂƚŽ�dĞĐŶŝĐŽ�

^ĐŝĞŶƟĮĐŽ�ƌŝƵŶŝƚŽƐŝ�ŶĞŐůŝ�ƵĸĐŝ�Ěŝ�Z/^��ƵĨĂůĂ�ŝů�ŐŝŽƌŶŽ�

ϯϬ�ůƵŐůŝŽ�ϮϬϭϴ͘�/Ŷ�ƚĂůĞ�ĚĂƚĂ�ğ�ƐƚĂƚĂ�ĂƉƉŽƌƚĂƚĂ�ůĂ�ŵŽͲ

ĚŝĮĐĂ�Ěŝ�ƉĞŶĂůŝǌǌĂƌĞ�ůĞ�ďƵĨĂůĞ�ĐŽŶ�Ğƚă�Ăů�ƉƌŝŵŽ�ƉĂƌƚŽ�

ƐƵƉĞƌŝŽƌĞ� Ă� ϯϳ�ŵĞƐŝ� ;ŵĞĚŝĂ� ŐĞŶĞƌĂůĞ� ĚĞůůĂ� ƉŽƉŽůĂͲ

ǌŝŽŶĞͿ͘� 

� 

�ĂƟ� 

ϭϭϳ͘ϰϵϬ� ůĂƩĂǌŝŽŶŝ�Ěŝ� ϯϵ͘ϭϭϴ�ďƵĨĂůĞ�ĚŝƐƚƌŝďƵŝƚĞ�ŶĞůůĞ�

ƉƌŽǀŝŶĐĞ�Ěŝ���͕��E͕�&'͕�'Z͕�>d͕�Dd͕�W�͕�^�͕�dK�ƐŽŶŽ�

ƐƚĂƚĞ� ƵƟůŝǌǌĂƚĞ� ƉĞƌ� ŝů� ĐĂůĐŽůŽ� ĚĞů� ǀĂůŽƌĞ� ŐĞŶĞƟĐŽ�

ĚĞůů͛/ŶĚŝĐĞ�WƌŽĮƩĂďŝůŝƚă�;/WĚĂǇͿ�ŶƵŵĞƌŽ�ϵ�Ěŝ�ƐĞƩĞŵͲ

ďƌĞ�ϮϬϮϭ͘ 

>͛ŝŶĚŝĐĞ� ƉƌŽĮƩĂďŝůŝƚă͕� /WĚĂǇ� ğ� ĞƐƉƌĞƐƐŽ� ŝŶ� ŵĂŵĂŶͲ

ĐŽŝŶƐ�ƉĞƌ�ŐŝŽƌŶŽ�Ěŝ�ǀŝƚĂ͘ 

>͛/WĚĂǇ�ŵĞĚŝŽ�ğ�ƌŝƐƵůƚĂƚŽ�ϭ͕ϯϳ�ŵĂŵĂĐŽŝŶƐ�ƉĞƌ�ŐŝŽƌŶŽ�

Ěŝ� ǀŝƚĂ� ĐŽŶ�ƵŶĂ�ĚĞǀŝĂǌŝŽŶĞ� ƐƚĂŶĚĂƌĚ�Ěŝ� Ϭ͕ϭϬ�ŵĂŵĂͲ

ĐŽŝŶƐ�͘� 

 

DŽĚĞůůŽ 

/ů�ŵŽĚĞůůŽ�ŵŝƐƚŽ��>hW��ŶŝŵĂů�DŽĚĞů�ğ�ƐƚĂƚŽ�ƵƟůŝǌǌĂͲ

ƚŽ� ƉĞƌ� ƉƌĞĚŝƌĞ� ŝů� ǀĂůŽƌĞ� ŐĞŶĞƟĐŽ� ĚĞůůĂ� ƉƌŽĮƩĂďŝůŝƚă�

ƉĞƌ�ŐŝŽƌŶŽ�Ěŝ�ǀŝƚĂ�ĚĞůůĞ�ďƵĨĂůĞ�Ğ�ĚĞŝ�ƚŽƌŝ͘�>Ğ�ŽƐƐĞƌǀĂͲ

ǌŝŽŶŝ�;/WĚĂǇͿ��ƐŽŶŽ�ƐƚĂƚĞ�ĂŐŐŝƵƐƚĂƚĞ�ƉĞƌ�ů͛ĞīĞƩŽ�ĚĞůůĂ�

ĚĞƐƚĂŐŝŽŶĂůŝǌǌĂǌŝŽŶĞ�ĚĞŝ�ƉĂƌƟ�ŝŶƐĞƌĞŶĚŽ�ŶĞů�ŵŽĚĞůůŽ�

ĐŽŵĞ� ĨĂƩŽƌŝ� ĮƐƐŝ� ů͛ĂŶŶŽ� Ğ� ŝů� ŵĞƐĞ� Ěŝ� ŶĂƐĐŝƚĂ͘� 'ůŝ�

/WĚĂǇ��ƐŽŶŽ�ƐƚĂƟ�ĐŽŶĨƌŽŶƚĂƟ�Ăůů͛ŝŶƚĞƌŶŽ�ĚĞŝ�ŐƌƵƉƉŝ�Ěŝ�

ĐŽŶƚĞŵƉŽƌĂŶĞŝƚă�ĚĞůůĞ�ďƵĨĂůĞ�ŶĂƚĞ�ŶĞůůŽ� ƐƚĞƐƐŽ�ĂŶͲ

ŶŽ͕�ŶĞůůŽ�ƐƚĞƐƐŽ�ŵĞƐĞ�Ğ�ŶĞůůĂ�ƐƚĞƐƐĂ�ĂǌŝĞŶĚĂ͘ 

EŽƚĞ�/ůůƵƐƚƌĂƟǀĞ 



ϱ 

 

�ƌĞĚŝƚĂďŝůŝƚă 

>͛ĞƌĞĚŝƚĂďŝůŝƚă�ĚĞůů͛�/ŶĚŝĐĞ�WƌŽĮƩĂďŝůŝƚă�Ěŝ�ƵŶĂ�ďƵĨĂůĂ�

ƉĞƌ� ŐŝŽƌŶŽ� Ěŝ� ǀŝƚĂ� ;/WĚĂǇͿ� ğ� ƌŝƐƵůƚĂƚĂ� ĚĞůůŽ� Ϭ͕ϯϲ� ц�

Ϭ͕ϬϬϱ͘ 

�ƐƐĂ� ğ� ƐƚĂƚĂ� ĐĂůĐŽůĂƚĂ� ƵƟůŝǌǌĂŶĚŽ� Eсϱ͘ϮϬϬ� ƐŽŐŐĞƫ�

ĐŽŶ�ƉĂĚƌĞ�ƚĞƐƚĂƚŽ�ĐŽŵƉĂƟďŝůĞ͘ 

�ĂƐĞ�ŐĞŶĞƟĐĂ 

/ů� ǀĂůŽƌĞ� ŐĞŶĞƟĐŽ� ĚĞůů͛� /WĚĂǇ� ĚĞůůĂ� ƉŽƉŽůĂǌŝŽŶĞ� ŝŶ�

ĞƐĂŵĞ�ğ�ĂŐŐŝƵƐƚĂƚŽ�ƉĞƌ�ŝů�ǀĂůŽƌĞ�ŐĞŶĞƟĐŽ�ŵĞĚŝŽ�ĚĞůͲ

ůĞ�ďƵĨĂůĞ�ŶĂƚĞ�ŶĞů�ϮϬϭϱ͕�ĐŚĞ�ƌĂƉƉƌĞƐĞŶƚĂ�ůĂ�ďĂƐĞ�ŐĞͲ

ŶĞƟĐĂ� Ěŝ� ƌŝĨĞƌŝŵĞŶƚŽ� ĞĚ� ğ� ƌŝƐƵůƚĂƚĂ� ƵŐƵĂůĞ� Ă� ϭ͕Ϭϲ�

ŵĂŵĂĐŽŝŶͬĚĂǇ�ĐŽŶ�Eс�ϭϭ͘ϰϭϳ͘ 

  

/ƐƚƌƵǌŝŽŶŝ�ƉĞƌ�ůĂ�ůĞƩƵƌĂ 

�Ě�ŽŐŶŝ� ŝŶĚŝĐĞ�ŐĞŶĞƟĐŽ�ƉƌŽĮƩĂďŝůŝƚă�ğ�ĂƐƐŽĐŝĂƚŽ�ƵŶ�

ǀĂůŽƌĞ�Ěŝ�ƌĂŶŬ�Ğ�ĂĐĐƵƌĂƚĞǌǌĂ͘ 

>͛�ĐĐƵƌĂƚĞǌǌĂ� ğ� ƵŶ� ǀĂůŽƌĞ�ƉĞƌĐĞŶƚƵĂůĞ� ĐŚĞ� ǀĂƌŝĂ� ĚĂ�

Ϭй�Ă�ϭϬϬй�ĞĚ�ŝŶĚŝĐĂ�ů͛ĂƩĞŶĚŝďŝůŝƚă�ĚĞůů͛ŝŶĚŝĐĞ�ƐƚĞƐƐŽ͘�

�ŝƉĞŶĚĞ�ĚĂů�ŶƵŵĞƌŽ�Ěŝ�ŝŶĨŽƌŵĂǌŝŽŶŝ�ĐŚĞ�ĞŶƚƌĂŶŽ�ŶĞů�

ĐĂůĐŽůŽ�ĚĞůůĂ�ǀĂůƵƚĂǌŝŽŶĞ�ŐĞŶĞƟĐĂ�Ěŝ�ƵŶĂ�ďƵĨĂůĂ͘ 

WĞƌ� ĞƐĞŵƉŝŽ͗� ŝŶĨŽƌŵĂǌŝŽŶŝ� ĚĞů� ƉĞĚŝŐƌĞĞ� ;� ƉĂĚƌĞ� Ğ�

ŵĂĚƌĞͿ͕�ŶƵŵĞƌŽ�Ěŝ�ůĂƩĂǌŝŽŶŝ�Ğ�ĚĂƟ�ĚĞůůĞ�ůĂƩĂǌŝŽŶŝ͘ 

/ů�ǀĂůŽƌĞ�ĚĞůů͛ĂĐĐƵƌĂƚĞǌǌĂ�ǀĂƌŝĂ� ŝŶ�ĨƵŶǌŝŽŶĞ�ĚĞůů͛�ĞƌĞͲ

ĚŝƚĂďŝůŝƚă�ĚĞů�ĐĂƌĂƩĞƌĞ�ŝŶ�ĞƐĂŵĞ͘ 

DĂŐŐŝŽƌĞ�ğ�ů͛ĞƌĞĚŝƚĂďŝůŝƚă�ĚĞů�ĐĂƌĂƩĞƌĞ�Ğ�ŵŝŶŽƌĞ�ğ�ŝů�

ŶƵŵĞƌŽ� Ěŝ� ŝŶĨŽƌŵĂǌŝŽŶŝ� ŶĞĐĞƐƐĂƌŝĞ� ƉĞƌ� ĂƵŵĞŶƚĂƌĞ�

ů͛ĂĐĐƵƌĂƚĞǌǌĂ�Ěŝ�ƵŶ�ŝŶĚŝĐĞ͘ 

sĂůŽƌŝ� Ěŝ� ĂĐĐƵƌĂƚĞǌǌĂ� ďĂƐƐŝ͕� ŝŶĨĞƌŝŽƌŝ� ĂůůŽ�Ϭ͕ϯϬ͕� ƐŽŶŽ�

ĐŽŵƵŶŝ�ŝŶ�ŝŶĚŝĐŝ�ƉĞĚŝŐƌĞĞ͕�ƉĞƌ�ĞƐĞŵƉŝŽ�ŶĞůůĂ�ǀĂůƵƚĂͲ

ǌŝŽŶĞ�Ěŝ�ŵĂŶǌĞ�Ěŝ�ĐƵŝ�ŶŽŶ�Ɛŝ�ĚŝƐƉŽŶĞ�ĂŶĐŽƌĂ�ĚĞů� ĨĞͲ

ŶŽƟƉŽ�ƉƌŽĚƵƫǀŽ͘ 

sĂůŽƌŝ�Ěŝ�ĂĐĐƵƌĂƚĞǌǌĂ�ĞůĞǀĂƟ͕� ƐƵƉĞƌŝŽƌŝ�ĂůůŽ�Ϭ͕ϴϱ͕� ŝŶͲ

ĚŝĐĂŶŽ� ƵŶĂ� ĞůĞǀĂƚĂ� ŵŽůĞ� Ěŝ� ĚĂƟ� ĚŝƐƉŽŶŝďŝůŝ� ƉĞƌ� ůĂ�

ǀĂůƵƚĂǌŝŽŶĞ�ŐĞŶĞƟĐĂ�Ěŝ� ƵŶ� ĐĂƌĂƩĞƌĞ� ŝŶ�ƵŶ�ĚĞƚĞƌŵŝͲ

ŶĂƚŽ� ĂŶŝŵĂůĞ͘�YƵĞƐƚĂ� ƟƉŽůŽŐŝĂ� Ěŝ� ĂĐĐƵƌĂƚĞǌǌĂ͕� ƉƵž�

ĚĞĮŶŝƌĞ�ů͛ŝŶĚŝĐĞ�ŐĞŶĞƟĐŽ�Ěŝ�ƵŶ�ƚŽƌŽ�ƉƌŽǀĂƚŽ͕�Ěŝ�ĐƵŝ�Ɛŝ�

ŚĂŶŶŽ� Ă� ĚŝƐƉŽƐŝǌŝŽŶĞ� ŝ� ĚĂƟ� ƉƌŽĚƵƫǀŝ� Ěŝ� ŶƵŵĞƌŽƐĞ�

ĮŐůŝĞ�ƉƌĞƐĞŶƟ�ŝŶ�ĚŝǀĞƌƐĞ�ĂǌŝĞŶĚĞ͘� 

>͛�ĐĐƵƌĂƚĞǌǌĂ�ğ�ƵŶ�ǀĂůŽƌĞ�ĚĂ�ŐƵĂƌĚĂƌĞ�ŝŶ�ĐŽŶƚĞŵƉŽͲ

ƌĂŶĞĂ� ĐŽŶ� ŝů� ǀĂůŽƌĞ� ĚĞůů͛ŝŶĚŝĐĞ� ŐĞŶĞƟĐŽ͘� �ƐƐĂ� ŝŶĨĂƫ�

ŝŶĚŝĐĂ�ŝů�ŐƌĂĚŽ�Ěŝ�ĂĐĐƵƌĂƚĞǌǌĂ͕�Đŝ�ĚŝĐĞ�ĐŝŽğ�Ěŝ�ƋƵĂŶƚŽ�

ůĂ�ƐƟŵĂ�ĚĞů�ǀĂůŽƌĞ�ŐĞŶĞƟĐŽ�Ěŝ�ƵŶ�ƐŽŐŐĞƩŽ�ƉƵž�ĞƐƐĞͲ

ƌĞ�Ɖŝƶ�Ž�ŵĞŶŽ�ǀŝĐŝŶĂ�Ăů�ǀĂůŽƌĞ�ƌĞĂůĞ�;ĐŚĞ�ŶŽŶ�ĐŽŶŽͲ

ƐĐŝĂŵŽ�Ğ�ŶŽŶ�ĐŽŶŽƐĐĞƌĞŵŽͿ͘ 

/ů�ZĂŶŬ�ŝŶĚŝĐĂ�ůĂ�ƉŽƐŝǌŝŽŶĞ�ĐŚĞ�ƌŝǀĞƐƚĞ�ů͛ĂŶŝŵĂůĞ�ŶĞůůĂ�

ƉŽƉŽůĂǌŝŽŶĞ� ƌŝƐƉĞƩŽ� Ăů� ƐƵŽ� ǀĂůŽƌĞ� ŐĞŶĞƟĐŽ� ƉĞƌ� ƵŶ�

ƉĂƌƟĐŽůĂƌĞ�ŝŶĚŝĐĞ͘ 

/ů�ZĂŶŬ�ŚĂ�ƵŶ�ǀĂůŽƌĞ�ĚĂ�Ϭ�Ă�ϵϵ͘�^Ğ�ŝů�ǀĂůŽƌĞ�ŐĞŶĞƟĐŽ�

Ěŝ�ƵŶ�ĂŶŝŵĂůĞ�ğ�ƚĂůĞ�ĚĂ�ĐŽůůŽĐĂƌůŽ�ŶĞů�ZĂŶŬ�ϵϵ�Ăůů͛ŝŶͲ

ƚĞƌŶŽ�ĚĞůůĂ�ƉŽƉŽůĂǌŝŽŶĞ͕�ǀŽƌƌă�ĚŝƌĞ�ĐŚĞ�ƋƵĞůů͛�ĂŶŝŵĂͲ

ůĞ�Ɛŝ�ƚƌŽǀĂ�Ăůů͛ŝŶƚĞƌŶŽ�ĚĞů�ŵŝŐůŝŽƌ�ϭй�ĚĞůůĂ�ƉŽƉŽůĂǌŝŽͲ

ŶĞ� ŝŶ�ĞƐĂŵĞ͘�^Ğ�ĨŽƐƐĞ�ZĂŶŬ�ϵϴ͕�ǀŽƌƌă�ĚŝƌĞ�ĐŚĞ� ů͛ĂŶŝͲ

ŵĂůĞ� Ɛŝ� ĐŽůůŽĐĂ� ŶĞů�ŵŝŐůŝŽƌ� Ϯй� ĚĞůůĂ� ƉŽƉŽůĂǌŝŽŶĞ͕� Ğ�

ĐŽƐŞ�ǀŝĂ͘ 

 

WƵďďůŝĐĂďŝůŝƚă�ĚĞůů͛ŝŶĚŝĐĞ�ĚĞŝ�ƚŽƌŝ 

>͛/WĚĂǇ�ƉĞƌ�ŝ�ƚŽƌŝ�ŝŶ�&��ğ�ƉƵďďůŝĐĂƚŽ�ƐŽůŽ�ƐĞ�ƉƌĞƐĞŶƚĂ�

ƵŶ͛ĂĐĐƵƌĂƚĞǌǌĂ�Ěŝ�ĂůŵĞŶŽ�Ϭ͕ϴϱ�ĐŽŶ�ϭϱ�ĮŐůŝĞ�ĚŝƐƚƌŝďƵŝͲ

ƚĞ�ŝŶ�ĂůŵĞŶŽ�ϯ�ĂůůĞǀĂŵĞŶƟ͘� 

>͛/ŶĚŝĐĞ�WƌŽĮƩĂďŝůŝƚă�ŝŶĚŝĐĂ�ƋƵĂŶƚŽ�ƉƌŽĮƩŽ�;Ž�ƉĞƌĚŝͲ

ƚĂ�Ěŝ�ŐƵĂĚĂŐŶŽͿ� ů͛ĂůůĞǀĂƚŽƌĞ�ƉŽƚĞŶǌŝĂůŵĞŶƚĞ�ŽƫĞŶĞ�

ĚĂ� ƵŶĂ� ďƵĨĂůĂ͕� ƉĞƌ� ŐŝŽƌŶŽ� Ěŝ� ǀŝƚĂ͘� �͛� ĐĂůĐŽůĂƚŽ� ƐƵůůĂ�

ďĂƐĞ� ĚĞŝ� ŐŝŽƌŶŝ� Ěŝ� ŝŶƚĞƌƉĂƌƚŽ͕� Ğƚă� Ăů� ƉƌŝŵŽ� ƉĂƌƚŽ� Ğ�

ƉƌŽĚƵǌŝŽŶĞ�Ěŝ� ůĂƩĞ͕� ŝŶ�ƵŶĂ�ĞƋƵĂǌŝŽŶĞ� ŝŶ� ĐƵŝ� Ăů� ƉƌŽͲ

ĮƩŽ�ŽƩĞŶŝďŝůĞ�ĚĂůůĂ�ƉƌŽĚƵǌŝŽŶĞ�Ěŝ�ůĂƩĞ�Ěŝ�ƵŶĂ�ďƵĨĂͲ

ůĂ͕� ƐŽŶŽ�ĚĞĐƵƌƚĂƟ� ŝ� ĐŽƐƟ�Ěŝ�ĂůŝŵĞŶƚĂǌŝŽŶĞ�ƉĞƌ� ůĞ�ĚŝͲ

ǀĞƌƐĞ� ĐĂƚĞŐŽƌŝĞ� Ěŝ� ĂŶŝŵĂůŝ� ;ůĂƩĂǌŝŽŶĞ͕� ĂƐĐŝƵƩĂ͕� ĂĐͲ

ĐƌĞƐĐŝŵĞŶƚŽ͕� ĂůůĂƩĂŵĞŶƚŽ͕� ƐǀĞǌǌĂŵĞŶƚŽͿ͕� ŶŽŶĐŚĠ�

ƉĞƌĚŝƚĞ� Ěŝ� ŐƵĂĚĂŐŶŽ� ;ŶŽŶ� ƉƌŽĚƵǌŝŽŶĞ� Ěŝ� ůĂƩĞͿ� ŶĞů�

ĐĂƐŽ�Ěŝ� ŝŶƚĞƌƉĂƌƟ�ƐƵƉĞƌŝŽƌŝ�ĂůůĂ�ŵĞĚŝĂ�ĞĚ�Ğƚă�Ăů�ƉƌŝͲ

ŵŽ�ƉĂƌƚŽ�ƐƵƉĞƌŝŽƌŝ�ĂůůĂ�ŵĞĚŝĂ�Ěŝ�ƉŽƉŽůĂǌŝŽŶĞ͘ 

/ů�ŵŽĚĞůůŽ� Ěŝ� ĐĂůĐŽůŽ� ƟĞŶĞ� ĐŽŶƚŽ� ĚĞůů͛ĞīĞƩŽ� ĚĞƐƚĂͲ

ŐŝŽŶĂůŝǌǌĂǌŝŽŶĞ�ĚĞŝ�ƉĂƌƟ�ŝŶ�ŵŽĚŽ�ĚĂ�ŶŽŶ�ƉĞŶĂůŝǌǌĂƌĞ�

ŝ�ƐŽŐŐĞƫ�͚ƚĂƌĚŝǀŝ͛�ƉĞƌ�ĚĞƐƚĂŐŝŽŶĂůŝǌǌĂǌŝŽŶĞ͘ 

/ů�ǀĂůŽƌĞ�ĚĞůů͛ŝŶĚŝĐĞ�ğ�ĞƐƉƌĞƐƐŽ�ŝŶ�ŵĂŵĂĐŽŝŶƐ͘ 

WĞƌ�ĚĂƌĞ�Ăůů͛ŝŶĚŝĐĞ�ƵŶĂ�ǀĂůĞŶǌĂ�ƉƌĂƟĐĂ͕�ŽŐŶŝ�ŵĂŵĂͲ



ϲ 

 

ĐŽŝŶ�ğ�ĐŽŶǀĞŶǌŝŽŶĂůŵĞŶƚĞ�ƵŐƵĂůĞ�Ă�ϭ�ĞƵƌŽ͘ 

 

�ƐĞŵƉŝŽ͗ 

ƐĞ� ƵŶĂ� ďƵĨĂůĂ� ŚĂ� ƵŶ� ǀĂůŽƌĞ� ŐĞŶĞƟĐŽ� Ěŝ� Ϭ͕ϳϳ�ŵĂŵĂͲ

ĐŽŝŶƐͬŐŝŽƌŶŽ� Ěŝ� ǀŝƚĂ͕� ǀƵŽů� ĚŝƌĞ� ĐŚĞ͕� ĐŽŶƐŝĚĞƌĂŶĚŽ� ůĂ�

ǀŝƚĂ� ƉƌŽĚƵƫǀĂ� ĚĞůů͛ĂŶŝŵĂůĞ͕� ŝŶ�ŵĞĚŝĂ͕� ƋƵĞůů͛ĂŶŝŵĂůĞ�

ŚĂ�ƵŶĂ�ƉŽƚĞŶǌŝĂůŝƚă�ŐĞŶĞƟĐĂ�Ěŝ� ƚƌĂƐŵĞƩĞƌĞ�ĂůůĂ�ƉƌŽͲ

ŐĞŶŝĞ�ƵŶ�ƉƌŽĮƩŽ�ŶĞƩŽ�Ăůů͛ĂůůĞǀĂƚŽƌĞ�ƉĂƌŝ�Ă͗ 

;Ϭ͕ϳϳ͗ϮͿс��Ϭ͕ϯϴ�ŵĂŵĂĐŽŝŶƐ�ƉĞƌ�ŽŐŶŝ�ŐŝŽƌŶŽ� ŝŶ�ĐƵŝ� ů͛ĂͲ

ŶŝŵĂůĞ� Ɛŝ� ƚƌŽǀĂ� ŝŶ� ƐƚĂůůĂ͕�ĚĂůůĂ�ŶĂƐĐŝƚĂ�ĮŶŽ�Ă�ƋƵĂŶĚŽ�

ǀŝĞŶĞ�ƌŝĨŽƌŵĂƚŽ͘� 

^Ğ�ŝů�ǀĂůŽƌĞ�ĚĞůů͛/WĚĂǇ�ğ�ŶĞŐĂƟǀŽ͕�ƉĞƌ�ĞƐĞŵƉŝŽ�ğ�ƵŐƵĂͲ

ůĞ� Ă� -ϭ͕Ϭϭ� ŵĂŵĂĐŽŝŶƐ� ƉĞƌ� ŐŝŽƌŶŽ� Ěŝ� ǀŝƚĂ͕� ǀŽƌƌă� ĚŝƌĞ�

ĐŚĞ� ƋƵĞůů͛ĂŶŝŵĂůĞ� ƉŽƚĞŶǌŝĂůŵĞŶƚĞ� ƉƌŽĚƵƌƌă� ƵŶĂ� ƉƌŽͲ

ŐĞŶŝĞ�ĐŚĞ�ƌĂƉƉƌĞƐĞŶƚĞƌă�ƵŶĂ�ƉĞƌĚŝƚĂ�ƉĞƌ�ů͛ĂůůĞǀĂƚŽƌĞ�

Ěŝ�;-ϭ͕Ϭϭ͗ϮͿ�с�-Ϭ͕ϱϬϱ�ŵĂŵĂĐŽŝŶƐ�ƉĞƌ�ŐŝŽƌŶŽ�Ěŝ�ǀŝƚĂ͕�ŝŶ�

ŵĞĚŝĂ�ĚĂůůĂ�ŶĂƐĐŝƚĂ�Ă�ƋƵĂŶĚŽ�ǀŝĞŶĞ�ƌŝĨŽƌŵĂƚŽ͘ 

WŽƐƚŽ�ĐŚĞ�ůĂ�ďƵĨĂůĂ�ĂďďŝĂ�ϲ�ĂŶŶŝ�Ěŝ�ǀŝƚĂ�;Ϯ͘ϭϵϬ�ŐŝŽƌŶŝͿ�

ŝů�ǀĂůŽƌĞ�Ěŝ�Ϭ͕ϳϳ�ŵĂŵĂĐŽŝŶƐ�ƵŐƵĂůĞ�Ϭ͕ϳϳ�ĞƵƌŽ�ŝů�ƐŽŐͲ

ŐĞƩŽ�ƚŽƚĂůŝǌǌĂ�Ϯ͘ϭϵϬ�ǆ�Ϭ͕ϳϳ�с�ϭ͘ϲϴϲ͕ϯϬ�ĞƵƌŽ͘ 

WŽƐƐŝĂŵŽ�ĂīĞƌŵĂƌĞ�ĚƵŶƋƵĞ�ĐŚĞ�ƐƵĚĚĞƩĂ�ďƵĨĂůĂ�ŚĂ�

ƵŶ�ǀĂůŽƌĞ� ŝŶ� ƚĞƌŵŝŶŝ�Ěŝ�ƉƌŽĮƩŽ�ƉĂƌŝ�Ă�ϭ͘ϲϴϲ͕ϯϬ�ĞƵƌŽ�

ƌŝƐƉĞƩŽ�ĂůůĂ�ŵĞĚŝĂ�ĚĞůůĂ�ƉŽƉŽůĂǌŝŽŶĞ͘ 

�ŽŶƐŝĚĞƌĂƚŽ�ĐŚĞ�ůĂ�ďƵĨĂůĂ�ĐŽŶƚƌŝďƵŝƐĐĞ�Ăů�ǀĂůŽƌĞ�ĚĞůůĂ�

ƐƵĂ� ƉƌŽŐĞŶŝĞ� ƉĞƌ� ŝů� ϱϬй� ŝů� ƉƌŽĮƩŽ� ƉŽƚĞŶǌŝĂůŵĞŶƚĞ�

ƚƌĂƐĨĞƌŝďŝůĞ� ŐĞŶĞƟĐĂŵĞŶƚĞ� ğ� ƉĂƌŝ� Ă� ϭ͘ϲϴϲ͕ϯϬͬϮ� с�

ϴϰϯ͕ϭϱ�ĞƵƌŽ͘ 

 



ϳ 

 

Ϭ͕ϲϮϬ�ŵĂŵĂĐŽŝŶͬĚĂǇ 

Z�''/K��/�^K>��-�/dϬϱϵϵϵϬϭϵϳϴϯϰ 

ϭ͕ϳϭϯ�ŵĂŵĂĐŽŝŶͬĚĂǇ 

&ŽƚŽ�ƐĐĂƩĂƚĂ�ŝů�Ϯϰ�ŵĂƌǌŽ�ϮϬϮϮ͕�ďƵĨĂůĂ�ŝŶ�ĂƐĐŝƵƩĂ 

ϳĂ��ƵĨĂůĂ�ƉĞƌ�/ŶĚŝĐĞ��;dĂď͘�ϮͿ�
/dϬϲϭϵϵϬϭϲϵϰϵϴ 

>��&�ddKZ/���/�EKEE��s/E��E����-��� 

E�d�͗�Ϭϵ�ŐŝƵŐŶŽ�ϮϬϬϲ 

ϵ�W�Zd/ 

�d�͛��>�ϭΣ�W�ZdK͗�ϯϳ�ŵĞƐŝ 

<'�dKd�>/��/�>�dd�͗�ϯϰ͘ϱϳϱ 

/Ed�Zs�>>K�/Ed�ZW�ZdK�D��/K͗�ϰϲϯ�ŐŐ 

�ƵĨĂůĂ�Ěŝ�ĐŽƉĞƌƟŶĂ 

dŽƌŽ�ŝŶ�ƉƌŝŵĂ�ƵƐĐŝƚĂ 



ϴ 

 



ϵ 

 

dĂďĞůůĂ�ϭ�-�dŽƌŝ�ƉƌŽǀĂƟ�ƉŽƐŝƟǀŝ�ŝŶ�ŽƌĚŝŶĞ�ĚĞĐƌĞƐĐĞŶƚĞ�Ěŝ�/ŶĚŝĐĞ�WƌŽĮƩĂďŝůŝƚă 

ΎWEϯ͗�WƌŽĮƩŽ�ŶĞƩŽ�ĚĞůůĞ�ĮŐůŝĞ�ĚĞů�ƚŽƌŽ�ŶĞŝ�Ɖƌŝŵŝ�ϯ�ĂŶŶŝ�Ěŝ�ǀŝƚĂ�ĞƐƉƌĞƐƐŽ�ŝŶ�ŵĂŵĂĐŽŝŶƐ�ƉĞƌ�ŝů�ƐŽůŽ�ĐŽŶƚƌŝďƵƚŽ�ŐĞŶĞƟĐŽ�ĚĞů�ƉĂĚƌĞ 
ΎΎ͗�dŽƌŽ�ŝŶ�ƉƌŝŵĂ�ƵƐĐŝƚĂ 
ΎΎΎ�/Ŷ�ĂƩƵĂǌŝŽŶĞ�ĚĞůůĂ�ĚĞůŝďĞƌĂ�Ěŝ��ŽŵŝƚĂƚŽ�dĞĐŶŝĐŽ�^ĐŝĞŶƟĮĐŽ�ĚĞů�ϯϬ�ŵĂŐŐŝŽ�ϮϬϭϵ͗�͙ͨ� /ŶŽůƚƌĞ�ŚĂ�ƌŝƚĞŶƵƚŽ�Ěŝ�ƉƌĞĐŝƐĂƌĞ�ĐŽŶ�ƵŶĂ�ƐĞĐŽŶĚĂ�ĚĞůŝďĞƌĂǌŝŽŶĞ�ĐŚĞ� ŝ�
ƌŝƐƵůƚĂƟ�ĚĞůů͛ŝŶĚŝĐŝǌǌĂǌŝŽŶĞ͕�ƐĞŵƉƌĞ�ĐŚĞ�ƌŝƐƉĞƫŶŽ�ŝ�ƉĂƌĂŵĞƚƌŝ�ŵŝŶŝŵŝ͗�ĂůŵĞŶŽ�ϭϱ�ĮŐůŝĞ�ĐŽŶ��E��ĐŽŵƉĂƟďŝůĞ͕�ŝŶ�ĂůŵĞŶŽ�ϯ�ĂǌŝĞŶĚĞ�Ğ�ĐŽŶ�ƵŶ͛ĂĐĐƵƌĂƚĞǌǌĂ�Ěŝ�ĂůŵĞŶŽ�
ů͛ϴϱй͕�ƐĂƌĂŶŶŽ�ƉƵďďůŝĐĂƟ�ƐŝĂ�ŝŶ�ĐĂƐŽ�Ěŝ�ǀĂůŽƌŝ�ƉŽƐŝƟǀŝ�ĐŚĞ�ŶĞŐĂƟǀŝ͖�ŝŶ�ƋƵĞƐƚ͛ƵůƟŵŽ�ĐĂƐŽ�;ŝŶĚŝĐŝǌǌĂǌŝŽŶĞ�ĐŽŶ�ǀĂůŽƌĞ�ŶĞŐĂƟǀŽͿ�ƐĂƌă�ƉƵďďůŝĐĂƚŽ�ƐŽůŽ�ĂůůĂ�ƉƌŝŵĂ�ŝŶĚŝͲ
ĐŝǌǌĂǌŝŽŶĞ ͩ��-��ƐƚƌĂƩŽ�ĚĂů�ǀĞƌďĂůĞ�ĚĞůůĂ�ƌŝƵŶŝŽŶĞ͘ 

EΣ EKD� D�dZ/�K>� �>>�s�D�EdK ��EdZK�dKZ/ 
D�D�Ͳ

�K/Eͬ��z 
��� &/'>/� WEϯΎ 

ϭ D�>�E�Z/EK�/// Ϭϱϰ�ZϬϬϯ�ϭϳϰ '͘����/��EK��/�&͘>>/�D�^^�Z/�-��Z �K͘&� ϭ͕ϲϵϬ Ϭ͕ϵϲ Ϯϴϳ ϵϮϱ 

Ϯ �>��<^d�Z ϬϳϳϵϵϬϬϳϬϴϭϳ ^K�͘��'Z͘��Z���EK�Z/s�Z�-�Dd '��'�E�d/�^��K&� ϭ͕ϯϵϵ Ϭ͕ϴϵ ϱϮ ϳϲϲ 

ϯ ��Z�/K ϬϬϯϵϵϬϬϮϮϵϯϴ ��͘��'Z͘�&���,/�&͘>>/�-�EK '��'�E�d/�^��K&� ϭ͕Ϯϰϭ Ϭ͕ϵϴ ϯϲϳ ϲϳϵ 

ϰ :�^���^K>� ϬϲϭϬϬϬϬϱϳϯϲϭ ��͘�'�ZK&�>K�^͘Z͘>͘�-��� �,/���,/�Z/E/ ϭ͕ϭϰϭ Ϭ͕ϵϳ ϯϵϱ ϲϮϱ 

ϱ 'K<h����/��EK ϬϭϵϱϬϬϭϰϴϱϴϳ '͘����/��EK��/�&͘>>/�D�^^�Z/�-��Z �K͘&� ϭ͕Ϭϴϭ Ϭ͕ϵϳ ϯϲϬ ϱϵϮ 

ϲ KD�Z��Ζ��E/^�/hEK ϬϲϭϵϵϬϭϱϰϯϵϯ ��͘��'Z͘���^/��Z/�'�s�'>/K�-��� �,/���,/�Z/E/ ϭ͕Ϭϳϰ Ϭ͕ϵϬ ϵϴ ϱϴϴ 

ϳ >h�<z����/��EK ϬϭϵϱϬϬϯϰϴϱϭϭ '͘����/��EK��/�&͘>>/�D�^^�Z/�-��Z �K͘&� Ϭ͕ϳϵϴ Ϭ͕ϵϲ ϯϯϵ ϰϯϳ 

ϴ Z�''/K��/�^K>�ΎΎ ϬϱϵϵϵϬϭϵϳϴϯϰ ��͘��'Z͘���^��/�E���-�>d �,/���,/�Z/E/ Ϭ͕ϲϮϬ Ϭ͕ϴϱ Ϯϲ ϯϯϵ 

ϵ ^W�Zd��h^ ϬϲϱϵϵϬϬϬϱϴϱϳ ��͘��'Z͘�DKZ�^��^͘^͘�-�^� �K͘&� Ϭ͕ϱϳϮ Ϭ͕ϵϰ ϵϴ ϯϭϯ 

ϭϬ :�&�Z����/��EK Ϭϱϰ�ZϬϬϯ�ϭϲϳ '͘����/��EK��/�&͘>>/�D�^^�Z/�-��Z �K͘&� Ϭ͕ϱϱϵ Ϭ͕ϵϭ Ϯϭϱ ϯϬϲ 

ϭϭ ��ZE�Z�K >dϬϬϬϬϬϯϵϰϮ WZK�K/K���͘��'Z͘�-�>d������� ————————— Ϭ͕ϱϭϵ Ϭ͕ϴϵ ϱϬ Ϯϴϰ 

ϭϮ Z/��K�W��ZKE� ϬϲϭϵϵϬϭϱϰϰϭϯ ��͘��'Z͘���^/��Z/�'�s�'>/K�-��� �,/���,/�Z/E/ Ϭ͕ϱϬϯ Ϭ͕ϴϳ ϳϴ Ϯϳϱ 

ϭϯ K��>/y�D/' ϬϲϭϵϵϬϱϮϳϯϭϮ ��͘�D/'>/���/K�'/K���,/EK�-��� �,/���,/�Z/E/ Ϭ͕ϰϵϬ Ϭ͕ϴϱ ϯϴ Ϯϲϴ 

ϭϰ KZK�D��/d�ZZ�E�K ϬϱϵϵϵϬϭϮϳϲϬϯ ��͘��'Z͘���^��/�E���-�>d �,/���,/�Z/E/ Ϭ͕ϰϳϲ Ϭ͕ϴϵ ϰϬ Ϯϲϭ 

ϭϱ Z�/E�Kt ϬϳϳϵϵϬϬϰϯϯϭϲ ^K�͘��'Z͘��Z���EK�Z/s�Z�-�Dd '��'�E�d/�^��K&� Ϭ͕ϰϳϬ Ϭ͕ϴϴ ϰϵ Ϯϱϳ 

ϭϲ >�>>K ϬϱϵϵϵϬϬϵϭϭϱϯ ��͘��'Z͘���^��/�E���-�>d �,/���,/�Z/E/ Ϭ͕ϰϰϬ Ϭ͕ϵϭ ϭϵϳ Ϯϰϭ 

ϭϳ �>>�>��< ϬϳϳϵϵϬϬϰϱϱϬϳ ^K�͘��'Z͘��Z���EK�Z/s�Z�-�Dd '��'�E�d/�^��K&� Ϭ͕ϰϯϰ Ϭ͕ϴϱ ϰϲ Ϯϯϴ 

ϭϴ ��d/D�E ϬϬϯϵϵϬϬϰϬϱϯϱ ��͘��'Z͘�&���,/�&͘>>/�-�EK '��'�E�d/�^��K&� Ϭ͕ϰϮϴ Ϭ͕ϴϴ ϰϬ Ϯϯϰ 

ϭϵ K-��KE�����/��EK ϬϭϵϱϬϬϮϭϱϲϮϬ '͘����/��EK��/�&͘>>/�D�^^�Z/�-��Z �K͘&� Ϭ͕ϰϮϴ Ϭ͕ϵϴ Ϯϴϭ Ϯϯϰ 

ϮϬ ��^h>h ϬϬϯϵϵϬϬϰϬϱϴϳ ��͘��'Z͘�&���,/�&͘>>/�-�EK '��'�E�d/�^��K&� Ϭ͕ϰϮϲ Ϭ͕ϵϬ ϱϴ Ϯϯϯ 

Ϯϭ D�^�E/�>>K ϬϲϱϬϬϬϮϲϯϰϱϱ ��͘��'Z͘�DKZ�^��^͘^͘�-�^� �,/���,/�Z/E/ Ϭ͕ϰϬϬ Ϭ͕ϵϲ ϭϲϱ Ϯϭϵ 

ϮϮ /^/�KZK ϬϱϵϵϵϬϮϮϬϵϰϵ ��͘��'Z͘���WZ�Z�>>/�-�>d '��'�E�d/�^��K&� Ϭ͕ϯϳϵ Ϭ͕ϴϱ ϯϬ ϮϬϳ 

Ϯϯ �ddKZ� ϬϲϱϴϬϬϴϭϮϯϴϭ ��͘��'Z͘��ddKZ����>>�>>/�-�^� �K͘&� Ϭ͕ϯϳϯ Ϭ͕ϴϴ ϮϬ ϮϬϰ 

Ϯϰ �Z/'�Ed� ϬϲϭϵϵϬϯϭϰϳϬϮ ^K�͘��'Z͘�sK>dhZEK�^͘^͘�-��� �,/���,/�Z/E/ Ϭ͕ϯϭϴ Ϭ͕ϴϳ ϯϴ ϭϳϰ 

Ϯϱ �K>K^^�K ϬϲϭϵϵϬϯϬϳϴϱϯ ��͘��'Z͘���^/��Z/�'�s�'>/K�-��� �,/���,/�Z/E/ Ϭ͕Ϯϴϰ Ϭ͕ϵϭ ϳϰ ϭϱϲ 

Ϯϲ D�^��>�KE��>�d/EK ϬϱϵϵϵϬϭϰϭϵϳϵ ��͘��'Z͘���^��/�E���-�>d �,/���,/�Z/E/ Ϭ͕Ϯϳϯ Ϭ͕ϴϴ ϯϲ ϭϰϵ 

Ϯϳ ���^�Z����/��EK ϬϭϵϱϬϬϭϰϴϲϯϭ '͘����/��EK��/�&͘>>/�D�^^�Z/�-��Z �K͘&� Ϭ͕ϮϮϲ Ϭ͕ϵϴ ϱϲ ϭϮϰ 

Ϯϴ �/Z���/ ϬϱϵϬϬϬϬϲϲϴϱϮ �'Z/�K>���/Z���^�^�-�W�E/�/�-�>d �,/���,/�Z/E/ Ϭ͕ϮϮϮ Ϭ͕ϵϮ ϴϵ ϭϮϭ 

Ϯϵ &�s�>>���͘�:KE/K ϬϳϴϵϵϬϭϰϭϰϯϮ ^h��Z/�E�Z'z�^K�͘��'Z͘�^Z>�-��^ �,/���,/�Z/E/ Ϭ͕Ϯϭϳ Ϭ͕ϵϮ ϱϲ ϭϭϵ 

ϯϬ Kd�>>K ϬϭϵϵϵϬϯϱϮϴϯϵ ��͘��'Z͘���&&/�^͘Z͘>͘�-��Z '��'�E�d/�^��K&� Ϭ͕ϭϴϬ Ϭ͕ϴϳ ϯϮ ϵϵ 

ϯϭ WK^/d�EK ϬϲϱϵϵϬϭϬϱϭϬϵ ��͘��'Z͘�DKZ�^��^͘^͘�-�^� �,/���,/�Z/E/ Ϭ͕ϭϳϳ Ϭ͕ϵϯ ϭϮϵ ϵϳ 

ϯϮ D/E/�Z� ϬϱϵϵϵϬϬϯϲϯϵϮ ��͘��'Z͘���^��/�E���-�>d �,/���,/�Z/E/ Ϭ͕ϭϯϬ Ϭ͕ϵϯ ϱϲ ϳϭ 

ϯϯ �/�>KW� ϬϬϯϵϵϬϬϰϵϮϯϵ ��͘��'Z͘�&���,/�&͘>>/�-�EK '��'�E�d/�^��K&� Ϭ͕ϭϬϵ Ϭ͕ϴϱ ϱϮ ϱϵ 
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EΣ WZKs �>>�s�D�EdK D�dZ/�K>� �EEK W��Z� 
D�D��K/Eͬ

��z ��� Z�E< 

ϭ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϬϲϴϰϴϵϯ ϮϬϬϵ ϬϬϰϵϵϬϯϰϬϬϯϱ Ϯ͕ϭϰϭ Ϭ͕ϳϲ ϵϵ 

Ϯ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϬϴϲϲϯϳϭ ϮϬϭϬ ϬϬϰϵϵϬϯϰϬϬϯϭ Ϯ͕Ϭϱϳ Ϭ͕ϲϵ ϵϵ 

ϯ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϭϲϲϮϵϲϲ ϮϬϭϲ ϬϬϰϵϵϭϰϬϴϬϰϲ ϭ͕ϴϱϯ Ϭ͕ϲϵ ϵϵ 

ϰ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϰϯϮϵϳϯ ϮϬϭϮ ϬϲϭϵϵϬϬϰϮϰϰϮ ϭ͕ϴϮϴ Ϭ͕ϳϮ ϵϵ 

ϱ �� &�ddKZ/��D�ZZh��ZK�^͘^͘��'Z/�K>� ϬϲϭϵϵϬϯϬϯϵϱϱ ϮϬϬϵ ϬϲϭϵϵϬϭϭϵϴϱϭ ϭ͕ϳϳϱ Ϭ͕ϳϭ ϵϵ 

ϲ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϭϭϱϱϰϱϬ ϮϬϭϯ ϬϬϰϵϵϬϯϰϬϬϯϱ ϭ͕ϳϲϱ Ϭ͕ϳϯ ϵϵ 

ϳ �� >��&�ddKZ/���/�EKEE��s/E��E����� ϬϲϭϵϵϬϭϲϵϰϵϴ ϮϬϬϲ ϬϲϭϵϵϬϬϭϴϭϰϰ ϭ͕ϳϭϯ Ϭ͕ϳϯ ϵϵ 

ϴ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϭϲϵϲϬϱϱ ϮϬϭϳ �>��<^d�Z ϭ͕ϲϳϵ Ϭ͕ϳϮ ϵϵ 

ϵ �� >��&�ddKZ/���/�EKEE��s/E��E����� ϬϲϭϵϵϬϲϯϱϭϳϳ ϮϬϭϱ ϬϲϭϵϵϬϰϯϰϬϯϵ ϭ͕ϲϱϮ Ϭ͕ϲϴ ϵϵ 

ϭϬ ^� ��>�'ZK^^K�D͘�Θ�>͘�^͘^͘ ϬϲϱϵϵϬϮϮϵϵϲϴ ϮϬϭϬ ��Z�/K ϭ͕ϲϭϱ Ϭ͕ϳϴ ϵϵ 

ϭϭ �� >��&�ddKZ/���/�EKEE��s/E��E����� ϬϲϭϵϵϬϮϬϲϮϲϬ ϮϬϬϳ ϬϲϭϵϵϬϬϭϴϭϰϰ ϭ͕ϲϬϵ Ϭ͕ϳϮ ϵϵ 

ϭϮ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϭϬϵϲϯϯϲ ϮϬϭϮ >�>>K ϭ͕ϲϬϱ Ϭ͕ϳϱ ϵϵ 

ϭϯ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϬϰϰϱϯϭϱ ϮϬϭϮ ϬϲϭϵϵϬϮϴϴϲϱϬ ϭ͕ϱϱϯ Ϭ͕ϲϴ ϵϵ 

ϭϰ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϬϯϮϮϴϴϱ ϮϬϬϵ :�^���^K>� ϭ͕ϱϰϲ Ϭ͕ϳϰ ϵϵ 

ϭϱ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϯϳϱϯϵϰ ϮϬϭϬ ϬϲϭϵϵϬϬϰϮϰϱϭ ϭ͕ϱϯϳ Ϭ͕ϳϯ ϵϵ 

ϭϲ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϬϳϯϴϭϰϳ ϮϬϬϵ ϬϬϰϵϵϬϯϰϬϬϯϱ ϭ͕ϱϯϱ Ϭ͕ϳϱ ϵϵ 

ϭϳ �� �'ZK�KKd��E/���D�Z�,�^���������� ϬϲϭϵϵϬϰϯϯϳϬϰ ϮϬϭϮ ϬϲϭϵϵϬϭϵϱϱϭϯ ϭ͕ϱϬϰ Ϭ͕ϲϲ ϵϵ 

ϭϴ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϭϬϵϲϰϯϭ ϮϬϭϮ ϬϬϰϵϵϬϯϰϬϬϯϱ ϭ͕ϰϵϴ Ϭ͕ϳϭ ϵϵ 

ϭϵ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϭϭϱϱϯϵϰ ϮϬϭϮ ϬϬϰϵϵϬϯϰϬϬϯϱ ϭ͕ϰϵϱ Ϭ͕ϳϰ ϵϵ 

ϮϬ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϭϱϴϰϮϭϲ ϮϬϭϲ KD�Z��Ζ��E/^�/hEK ϭ͕ϰϵϯ Ϭ͕ϳϭ ϵϵ 

Ϯϭ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϬϳϯϴϮϭϳ ϮϬϬϵ :�^���^K>� ϭ͕ϰϵϬ Ϭ͕ϳϰ ϵϵ 

ϮϮ �� &�ddKZ/��D�ZZh��ZK�^͘^͘��'Z/�K>� ϬϲϱϵϵϬϮϴϳϳϰϲ ϮϬϭϮ D�>�E�Z/EK�/// ϭ͕ϰϳϯ Ϭ͕ϳϱ ϵϵ 

Ϯϯ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϭϮϯϳϴϱϯ ϮϬϭϯ ϬϬϰϵϵϬϯϰϬϬϯϱ ϭ͕ϰϳϬ Ϭ͕ϳϯ ϵϵ 

Ϯϰ �� ��͘��'Z͘�D/'>/���/K�'/K���,/EK�� ϬϲϭϵϵϬϱϮϳϱϲϲ ϮϬϭϰ ��Z�/K ϭ͕ϰϳϬ Ϭ͕ϳϯ ϵϵ 

Ϯϱ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϬϳϯϴϭϰϲ ϮϬϬϵ ϬϬϰϵϵϬϯϰϬϬϯϱ ϭ͕ϰϲϵ Ϭ͕ϳϮ ϵϵ 

Ϯϲ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϭϳϳϬϮϴϳ ϮϬϭϳ ϬϬϯϵϵϬϬϴϴϬϵϭ ϭ͕ϰϱϰ Ϭ͕ϳϬ ϵϵ 

Ϯϳ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϮϳϭϳϯϭ ϮϬϬϴ ϬϲϭϵϵϬϬϰϮϰϲϲ ϭ͕ϰϰϮ Ϭ͕ϳϯ ϵϵ 

Ϯϴ W� ^K�͘��'Z͘�>��D�Z�,�^��^͘Z͘>͘���� ϬϳϲϵϵϬϭϳϭϲϳϲ ϮϬϭϭ :�^���^K>� ϭ͕ϰϮϮ Ϭ͕ϳϭ ϵϵ 

Ϯϵ ^� DKZ�^��'/h^�WW������������������ ϬϲϱϵϵϬϯϮϵϬϮϵ ϮϬϭϯ D�>�E�Z/EK�/// ϭ͕ϰϮϬ Ϭ͕ϳϬ ϵϵ 

ϯϬ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϭϱϴϰϮϳϲ ϮϬϭϲ ϬϱϵϵϵϬϮϭϰϴϵϯ ϭ͕ϰϬϬ Ϭ͕ϳϬ ϵϵ 

ϯϭ �� ��͘��'Z͘�D/'>/���/K�'/K���,/EK�� ϬϲϭϵϵϬϱϮϳϰϳϰ ϮϬϭϰ D�^�E/�>>K ϭ͕ϯϴϰ Ϭ͕ϳϯ ϵϵ 

ϯϮ ^� DKZ�^��&/>/WWK������������������ ϬϲϱϵϵϬϰϯϬϰϴϮ ϮϬϭϱ KD�Z��Ζ��E/^�/hEK ϭ͕ϯϳϲ Ϭ͕ϳϭ ϵϵ 

ϯϯ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϬϰϭϭϴϱϯ ϮϬϭϭ ϬϲϭϵϵϬϮϭϳϲϵϲ ϭ͕ϯϳϮ Ϭ͕ϲϵ ϵϵ 

ϯϰ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϮϵϳϭϴϱ ϮϬϬϵ ϬϲϭϵϵϬϬϰϮϯϱϱ ϭ͕ϯϳϬ Ϭ͕ϳϭ ϵϵ 

ϯϱ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϭϭϱϱϯϵϱ ϮϬϭϮ ϬϬϰϵϵϬϳϴϰϮϮϲ ϭ͕ϯϲϲ Ϭ͕ϲϴ ϵϵ 

ϯϲ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϭϬϵϲϯϳϳ ϮϬϭϮ :�^���^K>� ϭ͕ϯϲϲ Ϭ͕ϳϰ ϵϵ 

ϯϳ ^� ��ZZKE��D�Z/E� ϬϲϱϵϵϬϮϯϬϭϵϭ ϮϬϭϬ ϬϲϱϵϵϬϭϭϭϵϲϰ ϭ͕ϯϱϵ Ϭ͕ϲϳ ϵϵ 

ϯϴ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϬϲϲϳϲϭϳ ϮϬϭϱ ϬϱϵϵϵϬϮϭϰϴϵϯ ϭ͕ϯϱϴ Ϭ͕ϲϵ ϵϵ 

ϯϵ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϭϰϬϴϬϯϱ ϮϬϭϰ ��Z�/K ϭ͕ϯϱϯ Ϭ͕ϳϰ ϵϵ 

ϰϬ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϭϳϳϬϮϲϬ ϮϬϭϳ D�>�E�Z/EK�/// ϭ͕ϯϰϵ Ϭ͕ϳϮ ϵϵ 

ϰϭ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϬϰϳϲϮϳϭ ϮϬϭϯ ϬϲϭϵϵϬϮϭϳϲϵϲ ϭ͕ϯϯϲ Ϭ͕ϲϵ ϵϵ 

ϰϮ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϮϳϭϲϵϰ ϮϬϬϴ ϬϲϭϵϵϬϬϰϮϯϬϵ ϭ͕ϯϬϲ Ϭ͕ϳϭ ϵϵ 

ϰϯ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϯϳϱϰϮϵ ϮϬϭϬ 'K<h����/��EK ϭ͕ϯϬϱ Ϭ͕ϳϯ ϵϵ 

ϰϰ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϭϬϰϮϵϲϲ ϮϬϭϭ ϬϬϰϵϵϬϰϴϲϭϲϬ ϭ͕ϯϬϰ Ϭ͕ϳϮ ϵϵ 

ϰϱ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϬϰϮϰϲϵ ϮϬϬϱ D�>�E�Z/EK�/// ϭ͕Ϯϵϳ Ϭ͕ϳϲ ϵϵ 

ϰϲ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϰϯϮϳϱϲ ϮϬϭϭ ϬϲϭϵϵϬϭϱϴϲϯϰ ϭ͕ϮϵϬ Ϭ͕ϳϬ ϵϵ 

ϰϳ �� >��&�ddKZ/���/�EKEE��s/E��E����� ϬϲϭϵϵϬϱϯϭϭϯϯ ϮϬϭϯ ��Z�/K ϭ͕Ϯϴϴ Ϭ͕ϳϰ ϵϵ 

ϰϴ �� >��&�ddKZ/���/�EKEE��s/E��E����� ϬϲϭϵϵϬϰϱϰϲϳϰ ϮϬϭϭ ��Z�/K ϭ͕ϮϴϬ Ϭ͕ϳϰ ϵϵ 

ϰϵ �� >��&�ddKZ/���/�EKEE��s/E��E����� ϬϲϭϵϵϬϯϬϱϮϵϴ ϮϬϬϵ ϬϲϭϵϵϬϬϭϴϭϰϰ ϭ͕Ϯϳϵ Ϭ͕ϳϬ ϵϵ 

ϱϬ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϭϰϲϴϲϱϮ ϮϬϭϱ K-��KE�����/��EK ϭ͕Ϯϳϱ Ϭ͕ϳϯ ϵϵ 



ϭϭ 

 

dĂďĞůůĂ�Ϯ�-��ůĞŶĐŽ�ĚĞůůĞ�ďƵĨĂůĞ�ƌĂŶŬ�ϵϵ�ĐŽŶ�ƉĂĚƌĞ�ĐĞƌƚŽ�Ğ�ŽƌĚŝŶĂƚĞ�ƉĞƌ�ŝŶĚŝĐĞ�ĚĞĐƌĞƐĐĞŶƚĞ 

EΣ WZKs �>>�s�D�EdK D�dZ/�K>� �EEK W��Z� 
D�D��K/Eͬ

��z ��� Z�E< 

ϱϭ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϬϯϲϮϲϮϰ ϮϬϭϬ ϬϲϭϵϵϬϭϳϱϳϯϮ ϭ͕Ϯϳϯ Ϭ͕ϳϬ ϵϵ 

ϱϮ �� &�ddKZ/��Z��>���/�dKZ�/EK�^K�͘��'͘�Z> ϬϲϭϵϵϬϯϴϭϲϲϵ ϮϬϭϭ ϬϲϭϵϵϬϬϴϯϰϵϳ ϭ͕Ϯϲϳ Ϭ͕ϲϵ ϵϵ 

ϱϯ �� ��͘��'Z͘�>�d/�/��^͘Z͘>͘ ϬϲϭϵϵϬϯϭϭϳϰϳ ϮϬϭϬ ��Z�/K ϭ͕Ϯϱϱ Ϭ͕ϳϯ ϵϵ 

ϱϰ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϯϳϱϰϴϭ ϮϬϭϭ ϬϲϭϵϵϬϭϱϴϱϵϰ ϭ͕Ϯϰϲ Ϭ͕ϳϭ ϵϵ 

ϱϱ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϯϳϱϰϯϲ ϮϬϭϬ 'K<h����/��EK ϭ͕Ϯϰϯ Ϭ͕ϳϳ ϵϵ 

ϱϲ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϬϴϵϲϴϮϳ ϮϬϭϭ ϬϬϰϵϵϬϯϰϬϬϯϱ ϭ͕ϮϰϬ Ϭ͕ϳϰ ϵϵ 

ϱϳ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϬϭϳϱϳϬϰ ϮϬϬϲ ϬϲϭϬϬϬϬϱϳϯϳϮ ϭ͕Ϯϯϵ Ϭ͕ϲϳ ϵϵ 

ϱϴ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϬϯϮϮϵϱϳ ϮϬϭϬ ϬϲϭϬϬϬϳϮϬϱϰϮ ϭ͕Ϯϯϳ Ϭ͕ϳϮ ϵϵ 
ϱϵ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϯϳϱϰϬϰ ϮϬϭϬ ϬϲϭϵϵϬϭϱϴϲϯϱ ϭ͕Ϯϯϭ Ϭ͕ϳϭ ϵϵ 

ϲϬ W� ^K�͘��'Z͘�>��D�Z�,�^��^͘Z͘>͘���� ϬϳϲϵϵϬϭϳϭϲϲϬ ϮϬϭϭ 'K<h����/��EK ϭ͕ϮϯϬ Ϭ͕ϳϭ ϵϵ 

ϲϭ ^� DKZ�^��'/h^�WW������������������ ϬϲϱϵϵϬϮϴϳϳϱϱ ϮϬϭϯ D�>�E�Z/EK�/// ϭ͕ϮϮϴ Ϭ͕ϳϱ ϵϵ 

ϲϮ Dd ^K�͘��'Z͘��Z���EK�Z/s�Z�^Yh/��/�Z/E/�s͘����͘�^͘^͘ ϬϳϳϵϵϬϬϰϮϮϮϲ ϮϬϬϴ D�>�E�Z/EK�/// ϭ͕ϮϮϲ Ϭ͕ϲϴ ϵϵ 

ϲϯ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϬϯϲϮϴϯϮ ϮϬϭϬ 'K<h����/��EK ϭ͕ϮϮϲ Ϭ͕ϳϰ ϵϵ 

ϲϰ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϮϵϳϭϮϯ ϮϬϬϵ ϬϲϭϵϵϬϬϰϮϰϲϲ ϭ͕ϮϮϮ Ϭ͕ϳϮ ϵϵ 

ϲϱ Dd ^K�͘��'Z͘��Z���EK�Z/s�Z�^Yh/��/�Z/E/�s͘����͘�^͘^͘ ϬϳϳϵϵϬϬϱϴϯϵϲ ϮϬϭϬ D�>�E�Z/EK�/// ϭ͕Ϯϭϳ Ϭ͕ϳϬ ϵϵ 

ϲϲ �� &�ddKZ/��Z��>���/�dKZ�/EK�^K�͘��'͘�Z> ϬϲϭϵϵϬϯϴϭϱϳϲ ϮϬϭϭ ϬϲϭϵϵϬϭϴϭϳϳϮ ϭ͕Ϯϭϱ Ϭ͕ϳϮ ϵϵ 

ϲϳ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϬϰϮϰϳϴ ϮϬϬϱ :�^���^K>� ϭ͕Ϯϭϰ Ϭ͕ϳϰ ϵϵ 

ϲϴ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϭϰϲϴϳϮϮ ϮϬϭϱ KZK�D��/d�ZZ�E�K ϭ͕Ϯϭϭ Ϭ͕ϳϯ ϵϵ 

ϲϵ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϬϳϴϰϮϮϯ ϮϬϭϬ ��Z�/K ϭ͕ϮϭϬ Ϭ͕ϳϲ ϵϵ 

ϳϬ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϭϯϯϵϬϯϭ ϮϬϭϰ K-��KE�����/��EK ϭ͕ϮϬϲ Ϭ͕ϳϯ ϵϵ 

ϳϭ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϭϯϯϵϭϬϰ ϮϬϭϰ ��Z�/K ϭ͕ϮϬϱ Ϭ͕ϲϵ ϵϵ 

ϳϮ �� &�ddKZ/��D�ZZh��ZK�^͘^͘��'Z/�K>� ϬϲϭϵϵϬϰϴϰϳϯϬ ϮϬϭϯ ϬϲϭϵϵϬϮϭϱϯϱϳ ϭ͕ϮϬϯ Ϭ͕ϳϬ ϵϵ 

ϳϯ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϭϱϰϲϬϬϱ ϮϬϭϱ ϬϬϰϵϵϬϯϰϬϬϯϱ ϭ͕ϮϬϯ Ϭ͕ϳϰ ϵϵ 

ϳϰ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϯϯϬϱϬϬ ϮϬϭϬ ϬϲϭϵϵϬϬϰϮϯϱϱ ϭ͕ϮϬϭ Ϭ͕ϲϱ ϵϵ 

ϳϱ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϬϳϯϴϭϵϴ ϮϬϬϵ ϬϬϰϵϵϬϯϰϬϬϯϭ ϭ͕ϭϵϲ Ϭ͕ϳϰ ϵϵ 

ϳϲ Dd ^K�͘��'Z͘��Z���EK�Z/s�Z�^Yh/��/�Z/E/�s͘����͘�^͘^͘ ϬϳϳϵϵϬϬϱϴϰϯϱ ϮϬϭϬ D�>�E�Z/EK�/// ϭ͕ϭϵϲ Ϭ͕ϳϯ ϵϵ 

ϳϳ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϬϳϴϰϮϴϭ ϮϬϭϬ ϬϬϰϵϵϬϯϰϬϬϯϭ ϭ͕ϭϵϯ Ϭ͕ϳϰ ϵϵ 
ϳϴ �� &�ddKZ/���K>>�>�WZ��^K�͘��'Z͘���Z͘>͘ ϬϳϲϵϵϬϭϳϭϲϱϵ ϮϬϭϭ 'K<h����/��EK ϭ͕ϭϴϵ Ϭ͕ϳϭ ϵϵ 

ϳϵ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϭϲϵϲϬϳϴ ϮϬϭϳ ϬϬϯϵϵϬϬϴϴϬϵϭ ϭ͕ϭϴϯ Ϭ͕ϳϭ ϵϵ 

ϴϬ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϬϴϵϲϴϲϲ ϮϬϭϭ ϬϬϰϵϵϬϯϰϬϬϯϱ ϭ͕ϭϳϰ Ϭ͕ϳϭ ϵϵ 

ϴϭ ^� ��>�'ZK^^K�D͘�Θ�>͘�^͘^͘ ϬϲϱϵϵϬϰϳϴϱϲϰ ϮϬϭϳ ϬϱϵϵϵϬϮϭϰϴϵϯ ϭ͕ϭϳϭ Ϭ͕ϲϴ ϵϵ 

ϴϮ �� ^͘�^͘�&Z�d�>>/�'�ZK&�>K ϬϲϭϵϵϬϱϬϯϱϲϲ ϮϬϭϯ ϬϲϭϵϵϬϮϲϬϭϵϲ ϭ͕ϭϲϴ Ϭ͕ϲϱ ϵϵ 

ϴϯ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϬϴϵϲϴϬϮ ϮϬϭϭ >�>>K ϭ͕ϭϲϴ Ϭ͕ϳϰ ϵϵ 

ϴϰ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϬϲϰϰϲϴϱ ϮϬϭϱ ϬϲϭϵϵϬϰϰϱϰϰϯ ϭ͕ϭϲϲ Ϭ͕ϲϳ ϵϵ 

ϴϱ �� &�ddKZ/��D�ZZh��ZK�^͘^͘��'Z/�K>� ϬϲϭϵϵϬϮϭϱϭϲϵ ϮϬϬϳ ϬϲϭϵϵϬϬϳϭϴϯϭ ϭ͕ϭϲϰ Ϭ͕ϳϯ ϵϵ 

ϴϲ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϭϳϳϬϮϮϬ ϮϬϭϳ ϬϬϯϵϵϬϬϴϴϬϵϭ ϭ͕ϭϲϮ Ϭ͕ϳϭ ϵϵ 

ϴϳ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϯϯϬϯϯϭ ϮϬϬϵ ϬϲϭϵϵϬϬϰϮϯϲϴ ϭ͕ϭϲϮ Ϭ͕ϳϯ ϵϵ 
ϴϴ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϭϱϴϰϮϮϴ ϮϬϭϲ Z�''/K��/�^K>� ϭ͕ϭϱϳ Ϭ͕ϳϭ ϵϵ 

ϴϵ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϭϯϯϵϬϯϱ ϮϬϭϰ �K>K^^�K ϭ͕ϭϱϲ Ϭ͕ϳϯ ϵϵ 

ϵϬ �� >��&�ddKZ/���/�EKEE��s/E��E����� ϬϲϭϵϵϬϮϯϰϬϲϯ ϮϬϬϳ ϬϲϭϵϵϬϬϭϴϭϰϰ ϭ͕ϭϱϱ Ϭ͕ϳϭ ϵϵ 

ϵϭ Dd ^K�͘��'Z͘��Z���EK�Z/s�Z�^Yh/��/�Z/E/�s͘����͘�^͘^͘ ϬϳϳϵϵϬϬϵϭϲϭϮ ϮϬϭϱ �>��<^d�Z ϭ͕ϭϱϱ Ϭ͕ϳϭ ϵϵ 

ϵϮ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϭϲϵϱϵϯϴ ϮϬϭϲ ��d/D�E ϭ͕ϭϱϭ Ϭ͕ϳϭ ϵϵ 

ϵϯ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϬϰϭϮϬϬϳ ϮϬϭϭ ϬϲϭϵϵϬϭϳϱϳϱϳ ϭ͕ϭϰϰ Ϭ͕ϳϮ ϵϵ 

ϵϰ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϬϮϭϳϴϰϮ ϮϬϬϴ ϬϲϭϬϬϬϬϵϱϮϮϮ ϭ͕ϭϰϮ Ϭ͕ϲϵ ϵϵ 

ϵϱ ^� DKZ�^��&/>/WWK������������������ ϬϲϱϵϵϬϰϳϰϵϴϲ ϮϬϭϲ ��Z�/K ϭ͕ϭϰϮ Ϭ͕ϳϮ ϵϵ 

ϵϲ ^� DKZ�^��'/h^�WW������������������ ϬϲϱϵϵϬϯϵϮϴϭϰ ϮϬϭϱ D�>�E�Z/EK�/// ϭ͕ϭϰϭ Ϭ͕ϳϭ ϵϵ 

ϵϳ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϬϯϲϮϲϮϳ ϮϬϭϬ ϬϲϭϵϵϬϭϳϱϳϯϮ ϭ͕ϭϰϭ Ϭ͕ϲϴ ϵϵ 
ϵϴ &' &�ddKZ/���Wh>/��^K�͘�'Z͘��Z͘>͘ ϬϳϭϵϵϬϬϰϰϵϵϱ ϮϬϬϲ D�>�E�Z/EK�/// ϭ͕ϭϯϵ Ϭ͕ϳϴ ϵϵ 

ϵϵ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϬϮϴϴϴϲϴ ϮϬϬϵ ϬϲϭϬϬϬϳϮϬϱϰϮ ϭ͕ϭϯϯ Ϭ͕ϳϭ ϵϵ 

ϭϬϬ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϭϯϯϵϭϮϭ ϮϬϭϰ ϬϬϰϵϵϬϯϰϬϬϯϱ ϭ͕ϭϮϳ Ϭ͕ϳϯ ϵϵ 



ϭϮ 

 

dĂďĞůůĂ�Ϯ�-��ůĞŶĐŽ�ĚĞůůĞ�ďƵĨĂůĞ�ƌĂŶŬ�ϵϵ�ĐŽŶ�ƉĂĚƌĞ�ĐĞƌƚŽ�Ğ�ŽƌĚŝŶĂƚĞ�ƉĞƌ�ŝŶĚŝĐĞ�ĚĞĐƌĞƐĐĞŶƚĞ 

EΣ WZKs �>>�s�D�EdK D�dZ/�K>� �EEK W��Z� 
D�D��K/Eͬ

��z ��� Z�E< 

ϭϬϭ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϰϯϮϴϬϰ ϮϬϭϭ ϬϲϭϵϵϬϬϰϮϰϰϮ ϭ͕ϭϮϲ Ϭ͕ϲϵ ϵϵ 

ϭϬϮ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϬϴϵϲϳϳϭ ϮϬϭϬ ϬϬϰϵϵϬϯϰϬϬϯϭ ϭ͕ϭϮϱ Ϭ͕ϳϯ ϵϵ 

ϭϬϯ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϭϭϱϱϰϵϴ ϮϬϭϯ :�^���^K>� ϭ͕ϭϮϮ Ϭ͕ϳϰ ϵϵ 

ϭϬϰ &' &�ddKZ/���Wh>/��^K�͘�'Z͘��Z͘>͘ ϬϲϭϵϵϬϰϴϰϴϲϬ ϮϬϭϯ ϬϲϭϵϵϬϭϭϵϳϱϱ ϭ͕ϭϮϭ Ϭ͕ϲϳ ϵϵ 

ϭϬϱ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϬϴϵϲϴϭϭ ϮϬϭϭ ϬϬϰϵϵϬϯϰϬϬϯϱ ϭ͕ϭϮϭ Ϭ͕ϳϮ ϵϵ 

ϭϬϲ ^� DKZ�^��'/h^�WW������������������ ϬϲϱϵϵϬϱϬϬϴϯϰ ϮϬϭϴ D�>�E�Z/EK�/// ϭ͕ϭϮϬ Ϭ͕ϱϵ ϵϵ 

ϭϬϳ W� ^K�͘��'Z͘�>��D�Z�,�^��^͘Z͘>͘���� ϬϳϲϵϵϬϯϭϬϴϭϰ ϮϬϭϳ ϬϳϳϵϵϬϬϳϬϵϲϮ ϭ͕ϭϭϴ Ϭ͕ϱϯ ϵϵ 

ϭϬϴ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϭϰϲϴϲϱϯ ϮϬϭϱ >h�<z����/��EK ϭ͕ϭϭϲ Ϭ͕ϳϮ ϵϵ 

ϭϬϵ �� '�ZK&�>K�'�EE�ZK ϬϬϰϵϵϭϱϰϱϴϳϰ ϮϬϭϱ ϬϬϰϵϵϭϭϱϱϰϲϴ ϭ͕ϭϭϱ Ϭ͕ϱϭ ϵϵ 

ϭϭϬ �� ��͘��'Z͘�D/'>/���/K�'/K���,/EK�� ϬϲϭϵϵϬϳϭϬϳϱϮ ϮϬϭϱ >h�<z����/��EK ϭ͕ϭϭϯ Ϭ͕ϳϯ ϵϵ 

ϭϭϭ ^� ��>�'ZK^^K�D͘�Θ�>͘�^͘^͘ ϬϲϱϵϵϬϯϳϲϵϰϵ ϮϬϭϱ �>��<^d�Z ϭ͕ϭϬϲ Ϭ͕ϳϭ ϵϵ 

ϭϭϮ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϭϲϵϲϬϳϰ ϮϬϭϳ ϬϬϰϵϵϬϯϰϬϬϯϱ ϭ͕ϭϬϰ Ϭ͕ϳϭ ϵϵ 

ϭϭϯ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϬϴϵϲϴϮϱ ϮϬϭϭ ϬϬϰϵϵϬϯϰϬϬϯϱ ϭ͕ϭϬϬ Ϭ͕ϳϰ ϵϵ 

ϭϭϰ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϬϮϴϴϳϬϱ ϮϬϬϴ D�^�E/�>>K ϭ͕Ϭϵϳ Ϭ͕ϳϮ ϵϵ 

ϭϭϱ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϭϰϬϴϬϯϰ ϮϬϭϰ ��Z�/K ϭ͕Ϭϵϲ Ϭ͕ϳϯ ϵϵ 

ϭϭϲ &' &�ddKZ/���Wh>/��^K�͘�'Z͘��Z͘>͘ ϬϳϭϵϵϬϭϭϱϱϮϵ ϮϬϭϬ 'K<h����/��EK ϭ͕Ϭϵϱ Ϭ͕ϳϱ ϵϵ 

ϭϭϳ �� dKZZ�s���,/���/��Z�E�/��>&KE^K�� ϬϲϭϵϵϬϲϵϯϯϲϮ ϮϬϭϱ :�^���^K>� ϭ͕Ϭϵϰ Ϭ͕ϳϯ ϵϵ 

ϭϭϴ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϬϴϲϲϯϰϱ ϮϬϭϬ ϬϬϰϵϵϬϯϰϬϬϯϭ ϭ͕Ϭϴϵ Ϭ͕ϳϭ ϵϵ 

ϭϭϵ ^� DKZ�^��&/>/WWK������������������ ϬϲϱϵϵϬϰϳϰϵϳϵ ϮϬϭϲ ��Z�/K ϭ͕Ϭϴϵ Ϭ͕ϲϲ ϵϵ 

ϭϮϬ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϬϯϮϮϵϱϵ ϮϬϭϬ ϬϲϭϵϵϬϭϮϴϮϵϬ ϭ͕Ϭϴϴ Ϭ͕ϳϬ ϵϵ 

ϭϮϭ �� &�ddKZ/��D�ZZh��ZK�^͘^͘��'Z/�K>� ϬϲϭϵϵϬϰϴϰϵϰϵ ϮϬϭϰ ϬϲϭϵϵϬϮϭϱϯϱϳ ϭ͕Ϭϴϳ Ϭ͕ϲϳ ϵϵ 

ϭϮϮ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϬϮϴϴϵϭϭ ϮϬϬϵ ^W�Zd��h^ ϭ͕Ϭϴϰ Ϭ͕ϳϳ ϵϵ 

ϭϮϯ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϬϯϮϮϵϵϯ ϮϬϭϬ 'K<h����/��EK ϭ͕Ϭϴϰ Ϭ͕ϳϮ ϵϵ 

ϭϮϰ Dd ^K�͘��'Z͘��Z���EK�Z/s�Z�^Yh/��/�Z/E/�s͘����͘�^͘^͘ ϬϳϳϵϵϬϬϰϮϭϲϵ ϮϬϬϵ D�>�E�Z/EK�/// ϭ͕Ϭϳϲ Ϭ͕ϳϬ ϵϵ 

ϭϮϱ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϮϵϳϭϰϳ ϮϬϬϵ ϬϲϭϵϵϬϬϰϮϯϱϱ ϭ͕ϬϳϮ Ϭ͕ϳϬ ϵϵ 

ϭϮϲ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϬϬϮϯϲϱϭϱ ϮϬϬϰ ϬϮϲϬϬϬϮϱϱϱϴϳ ϭ͕Ϭϲϴ Ϭ͕ϳϱ ϵϵ 

ϭϮϳ ^� DKZ�^��&/>/WWK������������������ ϬϲϱϵϵϬϯϬϭϰϭϵ ϮϬϭϮ ϬϲϱϵϵϬϭϱϵϬϭϲ ϭ͕Ϭϲϯ Ϭ͕ϲϰ ϵϵ 

ϭϮϴ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϬϳϴϰϮϵϳ ϮϬϭϬ ϬϬϰϵϵϬϯϰϬϬϯϱ ϭ͕Ϭϱϵ Ϭ͕ϳϮ ϵϵ 

ϭϮϵ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϬϭϳϳϬϳϳ ϮϬϬϴ ϬϲϭϵϵϬϬϱϯϱϴϲ ϭ͕Ϭϱϴ Ϭ͕ϲϵ ϵϵ 

ϭϯϬ �� ��͘��'Z͘�D/'>/���/K�'/K���,/EK�� ϬϲϱϵϵϬϯϵϵϱϬϮ ϮϬϭϱ WK^/d�EK ϭ͕Ϭϱϳ Ϭ͕ϳϭ ϵϵ 

ϭϯϭ �� &�ddKZ/��Z��>���/�dKZ�/EK�^K�͘��'͘�Z> ϬϲϭϵϵϬϯϴϭϲϯϲ ϮϬϭϭ ϬϲϭϵϵϬϬϴϯϰϵϳ ϭ͕Ϭϱϳ Ϭ͕ϳϭ ϵϵ 

ϭϯϮ ^� DKZ�^��'/h^�WW������������������ ϬϲϱϵϵϬϯϵϵϰϴϰ ϮϬϭϱ ϬϲϱϵϵϬϯϭϰϯϯϯ ϭ͕Ϭϱϭ Ϭ͕ϲϳ ϵϵ 

ϭϯϯ &' &�ddKZ/���Wh>/��^K�͘�'Z͘��Z͘>͘ ϬϳϭϵϵϬϭϮϲϭϱϱ ϮϬϭϭ KD�Z��Ζ��E/^�/hEK ϭ͕Ϭϰϴ Ϭ͕ϳϬ ϵϵ 

ϭϯϰ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϭϲϵϱϵϰϬ ϮϬϭϲ ϬϬϯϵϵϬϬϴϴϬϵϭ ϭ͕Ϭϰϳ Ϭ͕ϳϬ ϵϵ 

ϭϯϱ ^� DKZ�^��'/h^�WW������������������ ϬϲϱϵϵϬϱϬϬϴϮϵ ϮϬϭϳ ϬϬϰϵϵϭϰϬϴϭϯϬ ϭ͕Ϭϰϳ Ϭ͕ϱϭ ϵϵ 

ϭϯϲ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϬϰϰϱϯϴϵ ϮϬϭϮ ϬϲϭϵϵϬϯϲϮϲϯϲ ϭ͕Ϭϰϯ Ϭ͕ϲϳ ϵϵ 

ϭϯϳ �� ��͘��'Z͘�W�dZ�>>� ϬϳϳϵϵϬϬϵϭϲϲϲ ϮϬϭϱ �>��<^d�Z ϭ͕ϬϰϮ Ϭ͕ϲϳ ϵϵ 

ϭϯϴ ^� DKZ�^��'/h^�WW������������������ ϬϲϱϵϵϬϱϬϬϴϯϱ ϮϬϭϴ D�>�E�Z/EK�/// ϭ͕Ϭϯϴ Ϭ͕ϲϭ ϵϵ 

ϭϯϵ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϮϵϳϮϱϱ ϮϬϬϵ ϬϲϭϵϵϬϬϰϮϯϱϱ ϭ͕Ϭϯϰ Ϭ͕ϳϯ ϵϵ 

ϭϰϬ ^� ��>�'ZK^^K�D͘�Θ�>͘�^͘^͘ ϬϲϱϵϵϬϰϱϬϲϴϮ ϮϬϭϲ �>��<^d�Z ϭ͕Ϭϯϯ Ϭ͕ϲϳ ϵϵ 

ϭϰϭ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϭϳϳϬϯϲϲ ϮϬϭϳ ϬϬϰϵϵϭϯϯϵϭϰϰ ϭ͕Ϭϯϯ Ϭ͕ϰϴ ϵϵ 

ϭϰϮ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϬϰϰϱϮϰϱ ϮϬϭϮ ϬϲϭϵϵϬϮϴϴϲϴϵ ϭ͕ϬϯϮ Ϭ͕ϲϵ ϵϵ 

ϭϰϯ ^� DKZ�^��'/h^�WW������������������ ϬϲϱϵϵϬϯϵϵϰϳϵ ϮϬϭϱ ϬϳϭϵϵϬϭϮϰϭϰϳ ϭ͕Ϭϯϭ Ϭ͕ϳϭ ϵϵ 

ϭϰϰ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϭϱϰϱϵϵϬ ϮϬϭϱ ϬϲϭϵϵϬϯϭϰϳϯϭ ϭ͕ϬϮϵ Ϭ͕ϲϵ ϵϵ 

ϭϰϱ &' &�ddKZ/���Wh>/��^K�͘�'Z͘��Z͘>͘ ϬϲϭϵϵϬϰϴϰϳϱϮ ϮϬϭϯ ϬϲϭϵϵϬϮϭϱϯϱϳ ϭ͕ϬϮϴ Ϭ͕ϳϬ ϵϵ 

ϭϰϲ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϯϳϱϱϳϬ ϮϬϭϭ ϬϲϭϵϵϬϮϯϰϵϵϲ ϭ͕ϬϮϮ Ϭ͕ϳϬ ϵϵ 

ϭϰϳ �� dKZZ�s���,/���/��Z�E�/��>&KE^K�� ϬϲϭϵϵϬϯϯϰϱϰϴ ϮϬϭϭ ϬϲϭϵϵϬϮϳϲϯϵϴ ϭ͕ϬϮϭ Ϭ͕ϲϵ ϵϵ 

ϭϰϴ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϬϴϵϲϳϲϵ ϮϬϭϬ ϬϬϰϵϵϬϯϰϬϬϯϭ ϭ͕Ϭϭϴ Ϭ͕ϳϬ ϵϵ 

ϭϰϵ ^� DKZ�^��'/h^�WW������������������ ϬϲϱϵϵϬϮϴϳϳϱϬ ϮϬϭϮ D�>�E�Z/EK�/// ϭ͕Ϭϭϰ Ϭ͕ϲϴ ϵϵ 

ϭϱϬ �� ��͘��'Z͘�D/'>/���/K�'/K���,/EK�� ϬϲϭϵϵϬϱϮϳϵϬϲ ϮϬϭϱ ��ZE�Z�K ϭ͕ϬϭϮ Ϭ͕ϳϭ ϵϵ 
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ϭϱϭ ^� ��>�'ZK^^K�D͘�Θ�>͘�^͘^͘ ϬϲϱϵϵϬϰϱϬϲϱϲ ϮϬϭϲ �>��<^d�Z ϭ͕ϬϬϴ Ϭ͕ϳϭ ϵϵ 

ϭϱϮ ^� DKZ�^��&/>/WWK������������������ ϬϲϱϵϵϬϯϮϴϭϭϰ ϮϬϭϯ :�^���^K>� ϭ͕ϬϬϲ Ϭ͕ϳϮ ϵϵ 

ϭϱϯ �� ��͘��'Z͘�D/'>/���/K�'/K���,/EK�� ϬϲϭϵϵϬϰϭϯϴϵϱ ϮϬϭϮ KZK�D��/d�ZZ�E�K ϭ͕ϬϬϱ Ϭ͕ϳϭ ϵϵ 

ϭϱϰ Dd ^K�͘��'Z͘��Z���EK�Z/s�Z�^Yh/��/�Z/E/�s͘����͘�^͘^͘ ϬϳϳϵϵϬϬϰϮϭϳϳ ϮϬϬϵ D�>�E�Z/EK�/// ϭ͕ϬϬϰ Ϭ͕ϳϮ ϵϵ 

ϭϱϱ �� dKZZ�s���,/���/��Z�E�/��>&KE^K�� ϬϲϭϵϵϬϱϴϰϴϭϵ ϮϬϭϱ ��Z�/K ϭ͕ϬϬϯ Ϭ͕ϳϯ ϵϵ 

ϭϱϲ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϬϯϲϮϵϴϲ ϮϬϭϬ ϬϲϭϵϵϬϭϳϱϳϱϳ ϭ͕ϬϬϯ Ϭ͕ϲϵ ϵϵ 

ϭϱϳ ^� DKZ�^��&/>/WWK������������������ ϬϲϱϵϵϬϯϲϵϵϱϯ ϮϬϭϰ ϬϲϱϵϵϬϭϱϵϬϯϵ ϭ͕ϬϬϮ Ϭ͕ϲϲ ϵϵ 

ϭϱϴ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϭϲϵϱϵϰϯ ϮϬϭϲ ϬϬϰϵϵϬϯϰϬϬϯϱ Ϭ͕ϵϵϵ Ϭ͕ϳϭ ϵϵ 

ϭϱϵ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϬϯϮϮϵϰϱ ϮϬϬϵ Z/��K�W��ZKE� Ϭ͕ϵϵϲ Ϭ͕ϳϳ ϵϵ 

ϭϲϬ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϯϯϬϯϵϭ ϮϬϭϬ ���^�Z����/��EK Ϭ͕ϵϵϲ Ϭ͕ϳϮ ϵϵ 

ϭϲϭ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϮϵϳϭϬϳ ϮϬϬϴ ϬϲϭϵϵϬϬϰϮϯϱϱ Ϭ͕ϵϵϰ Ϭ͕ϳϯ ϵϵ 

ϭϲϮ ^� ��>�'ZK^^K�D͘�Θ�>͘�^͘^͘ ϬϲϱϵϵϬϯϳϲϵϯϰ ϮϬϭϱ �>��<^d�Z Ϭ͕ϵϴϵ Ϭ͕ϳϬ ϵϵ 

ϭϲϯ ^� ��>�'ZK^^K�D͘�Θ�>͘�^͘^͘ ϬϲϱϵϵϬϰϭϭϳϳϳ ϮϬϭϲ ��Z�/K Ϭ͕ϵϴϵ Ϭ͕ϳϰ ϵϵ 

ϭϲϰ �� >��&�ddKZ/���/�EKEE��s/E��E����� ϬϲϭϵϵϬϯϲϲϰϵϲ ϮϬϭϬ KD�Z��Ζ��E/^�/hEK Ϭ͕ϵϴϵ Ϭ͕ϳϭ ϵϵ 

ϭϲϱ �� &�ddKZ/��Z��>���/�dKZ�/EK�^K�͘��'͘�Z> ϬϲϭϵϵϬϯϬϰϬϵϮ ϮϬϭϬ ϬϲϭϵϵϬϭϭϵϲϳϰ Ϭ͕ϵϴϴ Ϭ͕ϳϯ ϵϵ 

ϭϲϲ �� ��͘��'Z͘�W�dZ�>>� ϬϳϳϵϵϬϬϵϭϳϭϭ ϮϬϭϱ �>��<^d�Z Ϭ͕ϵϴϲ Ϭ͕ϳϭ ϵϵ 

ϭϲϳ �� ^͘�^͘�&Z�d�>>/�'�ZK&�>K ϬϲϭϵϵϬϯϴϭϰϴϱ ϮϬϭϬ ϬϱϵϵϵϬϬϳϴϱϯϴ Ϭ͕ϵϴϲ Ϭ͕ϳϮ ϵϵ 

ϭϲϴ ^� DKZ�^��'/h^�WW������������������ ϬϲϱϵϵϬϰϰϬϴϵϭ ϮϬϭϲ WK^/d�EK Ϭ͕ϵϴϱ Ϭ͕ϳϭ ϵϵ 

ϭϲϵ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϭϲϵϲϬϳϯ ϮϬϭϳ ϬϱϵϵϵϬϮϯϳϮϳϯ Ϭ͕ϵϴϭ Ϭ͕ϲϳ ϵϵ 

ϭϳϬ ^� DKZ�^��'/h^�WW������������������ ϬϲϱϵϵϬϱϬϬϳϳϳ ϮϬϭϳ ��d/D�E Ϭ͕ϵϴϬ Ϭ͕ϳϬ ϵϵ 

ϭϳϭ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϬϵϵϱϲϳϰ ϮϬϭϭ ϬϬϰϵϵϬϰϴϲϭϲϬ Ϭ͕ϵϳϴ Ϭ͕ϳϭ ϵϵ 

ϭϳϮ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϭϰϬϴϬϳϴ ϮϬϭϰ ��Z�/K Ϭ͕ϵϳϴ Ϭ͕ϲϵ ϵϵ 

ϭϳϯ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϭϳϳϬϯϮϳ ϮϬϭϳ ϬϬϰϵϵϭϰϬϴϭϯϬ Ϭ͕ϵϳϳ Ϭ͕ϲϳ ϵϵ 

ϭϳϰ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϬϰϭϭϴϴϰ ϮϬϭϭ ϬϲϭϵϵϬϮϴϴϳϬϬ Ϭ͕ϵϳϬ Ϭ͕ϳϮ ϵϵ 

ϭϳϱ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϭϲϵϱϵϴϵ ϮϬϭϲ ϬϳϭϵϵϬϭϬϲϱϴϰ Ϭ͕ϵϳϬ Ϭ͕ϳϮ ϵϵ 

ϭϳϲ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϭϱϰϱϵϱϵ ϮϬϭϱ ϬϬϰϵϵϬϯϰϬϬϯϱ Ϭ͕ϵϲϵ Ϭ͕ϳϮ ϵϵ 

ϭϳϳ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϯϳϱϰϲϲ ϮϬϭϭ �/Z/W/��,/K Ϭ͕ϵϲϵ Ϭ͕ϳϱ ϵϵ 

ϭϳϴ �� ��͘��'Z͘�W�dZ�>>� ϬϳϳϵϵϬϬϵϭϲϵϯ ϮϬϭϱ �>��<^d�Z Ϭ͕ϵϲϵ Ϭ͕ϲϵ ϵϵ 

ϭϳϵ ^� ��ZZKE��D�Z/E� ϬϲϱϵϵϬϮϳϯϯϲϱ ϮϬϭϮ KZK�D��/d�ZZ�E�K Ϭ͕ϵϲϳ Ϭ͕ϳϬ ϵϵ 

ϭϴϬ ^� DKZ�^��&/>/WWK������������������ ϬϲϱϵϵϬϯϬϭϰϭϱ ϮϬϭϮ ϬϲϱϵϵϬϭϳϴϳϮϳ Ϭ͕ϵϲϯ Ϭ͕ϲϳ ϵϵ 

ϭϴϭ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϭϱϴϱϵϮ ϮϬϬϲ ϬϲϭϬϬϬϭϬϰϴϮϬ Ϭ͕ϵϲϯ Ϭ͕ϳϭ ϵϵ 

ϭϴϮ ^� DKZ�^��'/h^�WW������������������ ϬϲϱϵϵϬϱϬϬϴϳϵ ϮϬϭϴ Z/��K�W��ZKE� Ϭ͕ϵϲϮ Ϭ͕ϱϱ ϵϵ 

ϭϴϯ �� &�ddKZ/��Z��>���/�dKZ�/EK�^K�͘��'͘�Z> ϬϲϭϵϵϬϯϮϵϮϰϭ ϮϬϭϬ ϬϲϭϵϵϬϬϴϯϰϵϳ Ϭ͕ϵϱϵ Ϭ͕ϳϯ ϵϵ 

ϭϴϰ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϭϳϳϬϯϱϬ ϮϬϭϳ ϬϬϰϵϵϬϯϰϬϬϯϱ Ϭ͕ϵϱϴ Ϭ͕ϳϭ ϵϵ 

ϭϴϱ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϭϰϬϴϬϲϮ ϮϬϭϰ ��Z�/K Ϭ͕ϵϱϳ Ϭ͕ϳϲ ϵϵ 

ϭϴϲ �� dKZZ�s���,/���/��Z�E�/��>&KE^K�� ϬϲϭϵϵϬϱϰϴϲϲϮ ϮϬϭϯ >h�<z����/��EK Ϭ͕ϵϱϰ Ϭ͕ϳϯ ϵϵ 

ϭϴϳ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϭϱϰϱϴϳϮ ϮϬϭϱ ��Z�/K Ϭ͕ϵϱϮ Ϭ͕ϲϵ ϵϵ 

ϭϴϴ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϭϴϯϴϭϲϴ ϮϬϭϳ ϬϬϰϵϵϭϰϬϴϬϳϳ Ϭ͕ϵϰϱ Ϭ͕ϳϬ ϵϵ 

ϭϴϵ ^� ��>�'ZK^^K�D͘�Θ�>͘�^͘^͘ ϬϲϱϵϵϬϰϳϴϱϵϭ ϮϬϭϳ ϬϬϯϵϵϬϬϴϴϬϵϭ Ϭ͕ϵϰϰ Ϭ͕ϱϱ ϵϵ 

ϭϵϬ �� dKZZ�s���,/���/��Z�E�/��>&KE^K�� ϬϲϭϵϵϬϱϴϰϳϯϰ ϮϬϭϰ ��Z�/K Ϭ͕ϵϰϯ Ϭ͕ϳϰ ϵϵ 

ϭϵϭ ^� DKZ�^��'/h^�WW������������������ ϬϲϱϵϵϬϰϰϬϴϳϮ ϮϬϭϲ ϬϳϭϵϵϬϭϮϰϭϰϳ Ϭ͕ϵϰϮ Ϭ͕ϲϵ ϵϵ 

ϭϵϮ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϭϳϳϬϮϭϲ ϮϬϭϳ ��^h>h Ϭ͕ϵϰϬ Ϭ͕ϳϭ ϵϵ 

ϭϵϯ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϭϲϵϲϬϰϱ ϮϬϭϲ ϬϬϰϵϵϬϰϴϲϭϲϬ Ϭ͕ϵϰϬ Ϭ͕ϳϬ ϵϵ 

ϭϵϰ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϯϯϬϰϰϳ ϮϬϭϬ ���^�Z����/��EK Ϭ͕ϵϯϴ Ϭ͕ϳϲ ϵϵ 

ϭϵϱ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϭϲϵϲϬϴϯ ϮϬϭϳ ϬϬϰϵϵϬϯϰϬϬϯϱ Ϭ͕ϵϯϱ Ϭ͕ϳϭ ϵϵ 

ϭϵϲ ^� ��ZZKE��D�Z/E� ϬϲϱϵϵϬϮϯϬϭϱϵ ϮϬϭϬ 'K<h����/��EK Ϭ͕ϵϯϰ Ϭ͕ϳϮ ϵϵ 

ϭϵϳ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϭϯϯϵϬϯϰ ϮϬϭϰ �Z/'�Ed� Ϭ͕ϵϯϰ Ϭ͕ϳϭ ϵϵ 

ϭϵϴ �� ��͘��'Z͘�D/'>/���/K�'/K���,/EK�� ϬϲϭϵϵϬϱϮϴϮϭϳ ϮϬϭϱ Z�''/K��/�^K>� Ϭ͕ϵϯϯ Ϭ͕ϳϬ ϵϵ 

ϭϵϵ ^� DKZ�^��&/>/WWK������������������ ϬϲϱϵϵϬϰϳϰϵϴϭ ϮϬϭϲ KD�Z��Ζ��E/^�/hEK Ϭ͕ϵϯϮ Ϭ͕ϳϬ ϵϵ 

ϮϬϬ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϭϲϵϲϬϮϲ ϮϬϭϲ ϬϬϰϵϵϭϯϯϵϭϯϱ Ϭ͕ϵϯϮ Ϭ͕ϲϴ ϵϵ 
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ϮϬϭ ^� DKZ�^��&/>/WWK������������������ ϬϲϱϵϵϬϮϭϱϭϲϴ ϮϬϬϵ KD�Z��Ζ��E/^�/hEK Ϭ͕ϵϯϬ Ϭ͕ϲϴ ϵϵ 

ϮϬϮ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϭϬϰϮϵϲϳ ϮϬϭϭ ϬϬϰϵϵϬϰϴϲϭϲϬ Ϭ͕ϵϮϵ Ϭ͕ϳϬ ϵϵ 

ϮϬϯ �� ��͘��'Z͘�>�d/�/��^͘Z͘>͘ ϬϲϭϵϵϬϯϱϲϯϴϲ ϮϬϭϬ ��Z�/K Ϭ͕ϵϮϵ Ϭ͕ϳϰ ϵϵ 

ϮϬϰ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϮϵϳϭϲϵ ϮϬϬϵ ϬϲϭϵϵϬϬϰϮϰϰϮ Ϭ͕ϵϮϳ Ϭ͕ϳϱ ϵϵ 

ϮϬϱ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϬϯϮϮϵϯϴ ϮϬϬϵ :�^���^K>� Ϭ͕ϵϮϲ Ϭ͕ϳϱ ϵϵ 

ϮϬϲ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϭϯϯϵϬϰϲ ϮϬϭϰ K-��KE�����/��EK Ϭ͕ϵϮϲ Ϭ͕ϳϰ ϵϵ 

ϮϬϳ ^� DKZ�^��'/h^�WW������������������ ϬϲϱϵϵϬϱϬϬϴϭϵ ϮϬϭϳ ��Z�/K Ϭ͕ϵϮϰ Ϭ͕ϲϮ ϵϵ 

ϮϬϴ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϬϴϲϲϯϵϲ ϮϬϭϬ ϬϬϰϵϵϬϯϴϮϰϲϲ Ϭ͕ϵϮϰ Ϭ͕ϳϯ ϵϵ 

ϮϬϵ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϭϳϳϬϮϲϰ ϮϬϭϳ ϬϬϰϵϵϬϯϰϬϬϯϱ Ϭ͕ϵϮϰ Ϭ͕ϳϭ ϵϵ 

ϮϭϬ �� dKZZ�s���,/���/��Z�E�/��>&KE^K�� ϬϲϭϵϵϬϲϯϱϮϯϲ ϮϬϭϱ ϬϲϭϵϵϬϰϯϰϬϯϵ Ϭ͕ϵϮϮ Ϭ͕ϲϲ ϵϵ 

Ϯϭϭ W� ^K�͘��'Z͘�>��D�Z�,�^��^͘Z͘>͘���� ϬϳϲϵϵϬϭϳϭϳϭϯ ϮϬϭϮ ��^h>h Ϭ͕ϵϮϭ Ϭ͕ϳϬ ϵϵ 

ϮϭϮ ^� �/���/�>KE��^K�͘��'Z/�͘�^͘^͘���� ϬϱϯϵϵϬϬϴϴϰϳϲ ϮϬϭϭ ϬϬϰϵϵϬϯϰϬϬϯϱ Ϭ͕ϵϮϬ Ϭ͕ϲϳ ϵϵ 

Ϯϭϯ &' &�ddKZ/���Wh>/��^K�͘�'Z͘��Z͘>͘ ϬϳϭϵϵϬϬϳϱϳϵϯ ϮϬϬϴ ϬϲϱϬϬϬϮϲϯϯϲϬ Ϭ͕ϵϭϴ Ϭ͕ϳϰ ϵϵ 

Ϯϭϰ ^� DKZ�^��'/h^�WW������������������ ϬϲϱϵϵϬϮϴϳϳϱϯ ϮϬϭϮ 'K<h����/��EK Ϭ͕ϵϭϳ Ϭ͕ϳϮ ϵϵ 

Ϯϭϱ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϬϯϮϮϴϴϬ ϮϬϬϵ :�^���^K>� Ϭ͕ϵϭϲ Ϭ͕ϳϱ ϵϵ 

Ϯϭϲ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϬϰϳϲϬϬϱ ϮϬϭϮ ϬϲϭϵϵϬϭϳϱϰϴϯ Ϭ͕ϵϭϱ Ϭ͕ϳϬ ϵϵ 

Ϯϭϳ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϭϳϳϬϮϱϬ ϮϬϭϳ D�>�E�Z/EK�/// Ϭ͕ϵϭϱ Ϭ͕ϳϮ ϵϵ 

Ϯϭϴ Dd ^K�͘��'Z͘��Z���EK�Z/s�Z�^Yh/��/�Z/E/�s͘����͘�^͘^͘ ϬϳϳϵϵϬϬϵϭϱϵϬ ϮϬϭϱ �>��<^d�Z Ϭ͕ϵϭϱ Ϭ͕ϲϵ ϵϵ 

Ϯϭϵ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϭϳϳϬϮϯϱ ϮϬϭϳ ϬϱϵϵϵϬϮϯϳϮϳϯ Ϭ͕ϵϭϰ Ϭ͕ϲϴ ϵϵ 

ϮϮϬ �� ��>&KZD�dK�W�^Yh�>� ϬϲϭϵϵϬϯϮϯϬϬϵ ϮϬϭϬ 'K<h����/��EK Ϭ͕ϵϭϯ Ϭ͕ϳϭ ϵϵ 

ϮϮϭ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϬϴϵϲϴϭϯ ϮϬϭϭ Z/��K�W��ZKE� Ϭ͕ϵϭϬ Ϭ͕ϳϯ ϵϵ 

ϮϮϮ Dd ^K�͘��'Z͘��Z���EK�Z/s�Z�^Yh/��/�Z/E/�s͘����͘�^͘^͘ ϬϳϳϵϵϬϬϵϭϲϬϮ ϮϬϭϱ �>��<^d�Z Ϭ͕ϵϬϵ Ϭ͕ϲϵ ϵϵ 

ϮϮϯ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϭϱϰϱϴϵϭ ϮϬϭϱ ϬϬϰϵϵϭϭϱϱϰϲϳ Ϭ͕ϵϬϴ Ϭ͕ϲϴ ϵϵ 

ϮϮϰ ^� DKZ�^��&/>/WWK������������������ ϬϲϱϵϵϬϰϰϳϱϬϭ ϮϬϭϲ KD�Z��Ζ��E/^�/hEK Ϭ͕ϵϬϴ Ϭ͕ϳϬ ϵϵ 

ϮϮϱ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϭϳϳϬϮϰϭ ϮϬϭϳ ϬϬϰϵϵϬϯϰϬϬϯϱ Ϭ͕ϵϬϳ Ϭ͕ϳϬ ϵϵ 

ϮϮϲ �� ��͘��'Z͘�D/'>/���/K�'/K���,/EK�� ϬϲϭϵϵϬϳϭϬϳϲϯ ϮϬϭϱ >h�<z����/��EK Ϭ͕ϵϬϲ Ϭ͕ϳϮ ϵϵ 

ϮϮϳ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϬϰϰϱϮϰϴ ϮϬϭϮ ϬϲϭϵϵϬϮϭϳϲϵϲ Ϭ͕ϵϬϲ Ϭ͕ϳϬ ϵϵ 

ϮϮϴ ^� ��>�'ZK^^K�D͘�Θ�>͘�^͘^͘ ϬϲϱϵϵϬϮϲϴϴϱϰ ϮϬϭϮ :�^���^K>� Ϭ͕ϵϬϱ Ϭ͕ϳϮ ϵϵ 

ϮϮϵ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϬϱϲϮϵϳϬ ϮϬϬϴ K-��KE�����/��EK Ϭ͕ϵϬϮ Ϭ͕ϳϯ ϵϵ 

ϮϯϬ �� �'ZK�KKd��E/���D�Z�,�^���������� ϬϲϭϵϵϬϯϰϰϴϬϵ ϮϬϭϭ 'K<h����/��EK Ϭ͕ϵϬϭ Ϭ͕ϳϮ ϵϵ 

Ϯϯϭ ^� ��>�'ZK^^K�D͘�Θ�>͘�^͘^͘ ϬϲϱϵϵϬϰϳϴϱϳϰ ϮϬϭϳ ��^h>h Ϭ͕ϵϬϬ Ϭ͕ϲϬ ϵϵ 

ϮϯϮ �� dKZZ�s���,/���/��Z�E�/��>&KE^K�� ϬϲϭϵϵϬϴϭϲϭϵϴ ϮϬϭϳ :�^���^K>� Ϭ͕ϴϵϲ Ϭ͕ϳϮ ϵϵ 

Ϯϯϯ ^� DKZ�^��'/h^�WW������������������ ϬϲϱϵϵϬϱϬϬϴϯϲ ϮϬϭϴ D�>�E�Z/EK�/// Ϭ͕ϴϵϲ Ϭ͕ϱϴ ϵϵ 

Ϯϯϰ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϰϳϰϵϴϳ ϮϬϭϮ ��Z�/K Ϭ͕ϴϵϲ Ϭ͕ϳϵ ϵϵ 

Ϯϯϱ Dd ^K�͘��'Z͘��Z���EK�Z/s�Z�^Yh/��/�Z/E/�s͘����͘�^͘^͘ ϬϳϳϵϵϬϬϰϮϭϳϵ ϮϬϬϵ D�>�E�Z/EK�/// Ϭ͕ϴϵϱ Ϭ͕ϳϯ ϵϵ 

Ϯϯϲ ^� DKZ�^��&/>/WWK������������������ ϬϲϱϵϵϬϯϲϵϵϯϴ ϮϬϭϰ ϬϲϱϵϵϬϮϯϭϰϭϮ Ϭ͕ϴϵϯ Ϭ͕ϲϲ ϵϵ 

Ϯϯϳ ^� DKZ�^��'/h^�WW������������������ ϬϲϱϵϵϬϮϴϳϳϱϴ ϮϬϭϯ D�>�E�Z/EK�/// Ϭ͕ϴϵϭ Ϭ͕ϳϭ ϵϵ 

Ϯϯϴ ^� DKZ�^��&/>/WWK������������������ ϬϲϱϵϵϬϰϳϰϵϴϵ ϮϬϭϲ ��Z�/K Ϭ͕ϴϵϬ Ϭ͕ϲϰ ϵϵ 

Ϯϯϵ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϯϳϱϰϳϬ ϮϬϭϭ ϬϲϭϵϵϬϭϱϴϲϯϰ Ϭ͕ϴϴϴ Ϭ͕ϳϭ ϵϵ 

ϮϰϬ ^� DKZ�^��'/h^�WW������������������ ϬϲϱϵϵϬϱϬϬϴϳϭ ϮϬϭϴ ϬϲϱϵϵϬϯϵϵϰϴϮ Ϭ͕ϴϴϲ Ϭ͕ϰϯ ϵϵ 

Ϯϰϭ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϬϰϳϲϬϲϰ ϮϬϭϮ ϬϲϭϵϵϬϭϳϱϳϵϯ Ϭ͕ϴϴϰ Ϭ͕ϲϴ ϵϵ 

ϮϰϮ ^� DKZ�^��&/>/WWK������������������ ϬϲϱϵϵϬϯϮϴϭϯϰ ϮϬϭϯ :�^���^K>� Ϭ͕ϴϴϯ Ϭ͕ϳϭ ϵϵ 

Ϯϰϯ ^� DKZ�^��'/h^�WW������������������ ϬϲϱϵϵϬϯϵϵϰϰϲ ϮϬϭϱ ��Z�/K Ϭ͕ϴϴϮ Ϭ͕ϳϮ ϵϵ 

Ϯϰϰ ^� DKZ�^��'/h^�WW������������������ ϬϲϱϵϵϬϯϵϵϰϴϱ ϮϬϭϱ >h�<z����/��EK Ϭ͕ϴϴϭ Ϭ͕ϳϮ ϵϵ 

Ϯϰϱ �� �K^d�E�K��'Z/�K>��^͘^͘���������� ϬϲϭϵϵϬϯϮϯϭϬϯ ϮϬϬϵ ϬϲϭϵϵϬϬϭϬϰϵϲ Ϭ͕ϴϴϭ Ϭ͕ϲϴ ϵϵ 

Ϯϰϲ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϬϳϱϳϬϲϳ ϮϬϭϲ ϬϬϯϵϵϬϬϴϴϬϵϭ Ϭ͕ϴϴϬ Ϭ͕ϲϱ ϵϵ 

Ϯϰϳ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϬϰϴϲϭϱϲ ϮϬϬϳ K-��KE�����/��EK Ϭ͕ϴϳϵ Ϭ͕ϳϴ ϵϵ 

Ϯϰϴ Dd ^K�͘��'Z͘��Z���EK�Z/s�Z�^Yh/��/�Z/E/�s͘����͘�^͘^͘ ϬϳϳϵϵϬϬϱϴϰϱϮ ϮϬϭϭ :�^���^K>� Ϭ͕ϴϳϵ Ϭ͕ϳϭ ϵϵ 

Ϯϰϵ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϬϲϰϰϳϱϳ ϮϬϭϱ ϬϲϱϵϵϬϭϮϬϴϬϲ Ϭ͕ϴϳϵ Ϭ͕ϲϲ ϵϵ 

ϮϱϬ ^� DKZ�^��'/h^�WW������������������ ϬϲϱϵϵϬϱϬϬϴϭϬ ϮϬϭϳ 'K<h����/��EK Ϭ͕ϴϳϳ Ϭ͕ϲϮ ϵϵ 



ϭϱ 

 

dĂďĞůůĂ�Ϯ�-��ůĞŶĐŽ�ĚĞůůĞ�ďƵĨĂůĞ�ƌĂŶŬ�ϵϵ�ĐŽŶ�ƉĂĚƌĞ�ĐĞƌƚŽ�Ğ�ŽƌĚŝŶĂƚĞ�ƉĞƌ�ŝŶĚŝĐĞ�ĚĞĐƌĞƐĐĞŶƚĞ 

EΣ WZKs �>>�s�D�EdK D�dZ/�K>� �EEK W��Z� 
D�D��K/Eͬ

��z ��� Z�E< 

Ϯϱϭ �� >��&�ddKZ/���/�EKEE��s/E��E����� ϬϲϭϵϵϬϯϲϲϱϱϭ ϮϬϭϬ KD�Z��Ζ��E/^�/hEK Ϭ͕ϴϳϳ Ϭ͕ϲϵ ϵϵ 

ϮϱϮ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϬϲϰϰϲϬϯ ϮϬϭϱ ϬϲϭϵϵϬϰϰϱϰϰϯ Ϭ͕ϴϳϲ Ϭ͕ϲϲ ϵϵ 

Ϯϱϯ ^� DKZ�^��&/>/WWK������������������ ϬϲϱϵϵϬϱϭϭϮϮϮ ϮϬϭϳ KD�Z��Ζ��E/^�/hEK Ϭ͕ϴϳϲ Ϭ͕ϱϯ ϵϵ 

Ϯϱϰ �� '�ZK&�>K�'�EE�ZK ϬϲϭϵϵϬϴϳϭϭϱϭ ϮϬϭϴ ϬϲϭϵϵϬϰϯϰϬϲϴ Ϭ͕ϴϳϱ Ϭ͕ϰϮ ϵϵ 

Ϯϱϱ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϬϯϮϮϴϳϵ ϮϬϬϵ :�^���^K>� Ϭ͕ϴϳϱ Ϭ͕ϳϮ ϵϵ 

Ϯϱϲ ^� DKZ�^��&/>/WWK������������������ ϬϲϱϵϵϬϯϮϴϭϬϲ ϮϬϭϯ :�^���^K>� Ϭ͕ϴϳϮ Ϭ͕ϳϮ ϵϵ 

Ϯϱϳ �� ��>&KZD�dK�W�^Yh�>� ϬϲϭϵϵϬϱϯϳϱϲϯ ϮϬϭϯ ϬϲϭϵϵϬϮϴϴϴϳϬ Ϭ͕ϴϳϬ Ϭ͕ϲϳ ϵϵ 

Ϯϱϴ �� ��͘��'Z͘�D/'>/���/K�'/K���,/EK�� ϬϲϭϵϵϬϱϮϳϵϴϴ ϮϬϭϱ ��Z�/K Ϭ͕ϴϲϵ Ϭ͕ϳϰ ϵϵ 

Ϯϱϵ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϭϮϯϳϴϳϮ ϮϬϭϯ ϬϬϰϵϵϬϯϰϬϬϯϱ Ϭ͕ϴϲϵ Ϭ͕ϳϯ ϵϵ 

ϮϲϬ �� ��͘��'Z͘�D/'>/���/K�'/K���,/EK�� ϬϲϭϵϵϬϰϭϯϲϮϴ ϮϬϭϮ >h�<z����/��EK Ϭ͕ϴϲϵ Ϭ͕ϳϮ ϵϵ 

Ϯϲϭ &' &�ddKZ/���Wh>/��^K�͘�'Z͘��Z͘>͘ ϬϳϭϵϵϬϬϵϳϰϳϬ ϮϬϬϵ ^W�Zd��h^ Ϭ͕ϴϲϴ Ϭ͕ϳϬ ϵϵ 

ϮϲϮ ^� DKZ�^��'/h^�WW������������������ ϬϲϱϵϵϬϱϬϬϴϮϭ ϮϬϭϳ ��Z�/K Ϭ͕ϴϲϴ Ϭ͕ϳϯ ϵϵ 

Ϯϲϯ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϭϳϳϬϮϭϳ ϮϬϭϳ �>��<^d�Z Ϭ͕ϴϲϴ Ϭ͕ϳϭ ϵϵ 

Ϯϲϰ �� dKZZ�s���,/���/��Z�E�/��>&KE^K�� ϬϲϭϵϵϬϰϴϮϲϬϳ ϮϬϭϮ ��d/D�E Ϭ͕ϴϲϳ Ϭ͕ϲϵ ϵϵ 

Ϯϲϱ ^� DKZ�^��'/h^�WW������������������ ϬϲϱϵϵϬϱϬϬϴϲϱ ϮϬϭϴ 'K<h����/��EK Ϭ͕ϴϲϳ Ϭ͕ϲϬ ϵϵ 

Ϯϲϲ &' &�ddKZ/���Wh>/��^K�͘�'Z͘��Z͘>͘ ϬϳϭϵϵϬϭϲϰϬϳϴ ϮϬϭϰ D�^�E/�>>K Ϭ͕ϴϲϲ Ϭ͕ϳϰ ϵϵ 

Ϯϲϳ &' &�ddKZ/���Wh>/��^K�͘�'Z͘��Z͘>͘ ϬϳϭϵϵϬϭϮϱϵϲϯ ϮϬϭϭ ϬϱϵϵϵϬϬϳϴϱϯϴ Ϭ͕ϴϲϱ Ϭ͕ϳϮ ϵϵ 

Ϯϲϴ �� dKZZ�s���,/���/��Z�E�/��>&KE^K�� ϬϲϭϵϵϬϱϴϰϳϴϲ ϮϬϭϰ ��Z�/K Ϭ͕ϴϲϮ Ϭ͕ϳϰ ϵϵ 

Ϯϲϵ &' &�ddKZ/���Wh>/��^K�͘�'Z͘��Z͘>͘ ϬϳϭϵϵϬϬϵϳϲϮϬ ϮϬϬϵ K-��KE�����/��EK Ϭ͕ϴϲϮ Ϭ͕ϳϵ ϵϵ 

ϮϳϬ �� &�ddKZ/��Z��>���/�dKZ�/EK�^K�͘��'͘�Z> ϬϲϭϵϵϬϯϬϰϬϴϲ ϮϬϭϬ ϬϲϭϵϵϬϭϭϵϲϳϰ Ϭ͕ϴϱϳ Ϭ͕ϳϰ ϵϵ 

Ϯϳϭ �� &�ddKZ/��Z��>���/�dKZ�/EK�^K�͘��'͘�Z> ϬϲϭϵϵϬϯϲϬϮϭϯ ϮϬϭϬ ϬϲϭϵϵϬϬϳϭϴϱϬ Ϭ͕ϴϱϰ Ϭ͕ϲϴ ϵϵ 

ϮϳϮ �� dKZZ�s���,/���/��Z�E�/��>&KE^K�� ϬϲϭϵϵϬϱϴϰϳϯϭ ϮϬϭϰ ��Z�/K Ϭ͕ϴϱϯ Ϭ͕ϲϵ ϵϵ 

Ϯϳϯ �� >��&�ddKZ/���/�EKEE��s/E��E����� ϬϲϭϵϵϬϱϯϭϭϵϯ ϮϬϭϰ ϬϲϭϵϵϬϯϬϱϮϱϰ Ϭ͕ϴϱϯ Ϭ͕ϲϱ ϵϵ 

Ϯϳϰ �� ^͘�^͘�&Z�d�>>/�'�ZK&�>K ϬϲϭϵϵϬϮϲϬϭϱϮ ϮϬϬϴ ϬϲϭϵϵϬϬϴϯϰϰϵ Ϭ͕ϴϱϭ Ϭ͕ϲϲ ϵϵ 

Ϯϳϱ ^� ��>�'ZK^^K�D͘�Θ�>͘�^͘^͘ ϬϲϱϵϵϬϱϰϱϴϲϲ ϮϬϭϴ >h�<z����/��EK Ϭ͕ϴϱϭ Ϭ͕ϲϬ ϵϵ 

Ϯϳϲ ^� DKZ�^��'/h^�WW������������������ ϬϲϱϵϵϬϮϮϱϲϬϬ ϮϬϭϬ ϬϳϭϵϵϬϬϲϬϮϬϲ Ϭ͕ϴϱϭ Ϭ͕ϳϬ ϵϵ 

Ϯϳϳ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϬϯϲϮϴϲϱ ϮϬϭϬ ϬϲϭϵϵϬϭϳϱϳϱϳ Ϭ͕ϴϰϴ Ϭ͕ϳϬ ϵϵ 

Ϯϳϴ �� ��͘��'Z͘�D/'>/���/K�'/K���,/EK�� ϬϲϭϵϵϬϰϭϯϭϳϵ ϮϬϭϭ ϬϱϵϵϵϬϬϳϴϱϯϴ Ϭ͕ϴϰϴ Ϭ͕ϳϭ ϵϵ 

Ϯϳϵ �� ��͘��'Z͘��KZZ�d���EdKE/K�ZK^�Z/K ϬϬϰϵϵϭϳϳϬϯϰϭ ϮϬϭϳ ϬϬϰϵϵϬϯϰϬϬϯϱ Ϭ͕ϴϰϲ Ϭ͕ϳϭ ϵϵ 

ϮϴϬ Dd ^K�͘��'Z͘��Z���EK�Z/s�Z�^Yh/��/�Z/E/�s͘����͘�^͘^͘ ϬϳϳϵϵϬϬϱϴϱϱϳ ϮϬϭϭ :�^���^K>� Ϭ͕ϴϰϱ Ϭ͕ϳϯ ϵϵ 

Ϯϴϭ �� ��͘��'Z͘�D/'>/���/K�'/K���,/EK�� ϬϲϭϵϵϬϳϭϬϴϯϬ ϮϬϭϲ ��Z�/K Ϭ͕ϴϰϱ Ϭ͕ϳϯ ϵϵ 

ϮϴϮ �� &�ddKZ/��Z��>���/�dKZ�/EK�^K�͘��'͘�Z> ϬϲϭϵϵϬϰϴϰϲϱϭ ϮϬϭϮ ϬϲϭϵϵϬϮϭϱϮϵϰ Ϭ͕ϴϰϰ Ϭ͕ϳϬ ϵϵ 

Ϯϴϯ >d �Ζ�DKZ��'/Ks�EE/���dd/^d��^͘^͘�͘ ϬϱϵϵϵϬϭϱϰϬϭϳ ϮϬϬϵ 'K<h����/��EK Ϭ͕ϴϰϮ Ϭ͕ϳϰ ϵϵ 

Ϯϴϰ �� dKZZ�s���,/���/��Z�E�/��>&KE^K�� ϬϲϭϵϵϬϱϰϴϲϱϰ ϮϬϭϯ ϬϲϭϵϵϬϯϯϬϴϬϵ Ϭ͕ϴϰϭ Ϭ͕ϲϳ ϵϵ 

Ϯϴϱ &' &�ddKZ/���Wh>/��^K�͘�'Z͘��Z͘>͘ ϬϳϭϵϵϬϭϭϱϱϭϵ ϮϬϭϬ 'K<h����/��EK Ϭ͕ϴϰϬ Ϭ͕ϳϰ ϵϵ 

Ϯϴϲ �� ^͘�^͘�&Z�d�>>/�'�ZK&�>K ϬϲϭϵϵϬϯϮϵϬϵϬ ϮϬϭϬ ϬϲϭϵϵϬϬϴϯϰϯϰ Ϭ͕ϴϰϬ Ϭ͕ϲϵ ϵϵ 

Ϯϴϳ ^� ��>�'ZK^^K�D͘�Θ�>͘�^͘^͘ ϬϲϱϵϵϬϮϲϴϴϱϯ ϮϬϭϮ :�^���^K>� Ϭ͕ϴϰϬ Ϭ͕ϳϰ ϵϵ 

Ϯϴϴ �� ��͘��'Z͘�D/'>/���/K�'/K���,/EK�� ϬϲϭϵϵϬϰϭϯϭϴϵ ϮϬϭϭ >�>>K Ϭ͕ϴϯϲ Ϭ͕ϳϭ ϵϵ 

Ϯϴϵ �� dKZZ�s���,/���/��Z�E�/��>&KE^K�� ϬϲϭϵϵϬϲϰϰϬϴϳ ϮϬϭϱ ��Z�/K Ϭ͕ϴϯϲ Ϭ͕ϳϯ ϵϵ 

ϮϵϬ �� dKZZ�s���,/���/��Z�E�/��>&KE^K�� ϬϲϭϵϵϬϱϰϴϲϳϵ ϮϬϭϰ ��Z�/K Ϭ͕ϴϯϲ Ϭ͕ϳϮ ϵϵ 

Ϯϵϭ �� &�ddKZ/��Z��>���/�dKZ�/EK�^K�͘��'͘�Z> ϬϲϭϵϵϬϱϮϴϳϴϯ ϮϬϭϯ ϬϲϭϵϵϬϯϮϵϭϵϴ Ϭ͕ϴϯϯ Ϭ͕ϲϴ ϵϵ 

ϮϵϮ W� ^K�͘��'Z͘�>��D�Z�,�^��^͘Z͘>͘���� ϬϳϲϵϵϬϮϲϰϯϲϱ ϮϬϭϱ ϬϳϲϵϵϬϭϳϭϲϲϭ Ϭ͕ϴϯϮ Ϭ͕ϲϳ ϵϵ 

Ϯϵϯ �� ��͘��'Z͘�D/'>/���/K�'/K���,/EK�� ϬϲϭϵϵϬϳϭϬϴϮϴ ϮϬϭϲ ��Z�/K Ϭ͕ϴϯϭ Ϭ͕ϳϰ ϵϵ 

Ϯϵϰ ^� DKZ�^��'/h^�WW������������������ ϬϲϱϵϵϬϱϬϬϴϬϬ ϮϬϭϳ ϬϳϭϵϵϬϭϮϰϭϰϳ Ϭ͕ϴϯϬ Ϭ͕ϳϬ ϵϵ 

Ϯϵϱ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϭϬϵϲϯϱϯ ϮϬϭϮ WK^/d�EK Ϭ͕ϴϮϵ Ϭ͕ϳϮ ϵϵ 

Ϯϵϲ �� >��&�ddKZ/���/�EKEE��s/E��E����� ϬϲϭϵϵϬϮϯϯϵϴϴ ϮϬϬϳ ϬϲϭϵϵϬϭϬϯϲϳϮ Ϭ͕ϴϮϵ Ϭ͕ϲϴ ϵϵ 

Ϯϵϳ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϭϲϵϱϵϱϬ ϮϬϭϲ W�^^�dKZ� Ϭ͕ϴϮϵ Ϭ͕ϲϴ ϵϵ 

Ϯϵϴ ^� ��>�'ZK^^K�D͘�Θ�>͘�^͘^͘ ϬϲϱϵϵϬϰϳϴϱϴϬ ϮϬϭϳ ϬϬϯϵϵϬϬϴϴϬϵϭ Ϭ͕ϴϮϴ Ϭ͕ϱϰ ϵϵ 

Ϯϵϵ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϭϳϳϬϯϳϲ ϮϬϭϳ ϬϬϰϵϵϭϰϬϴϭϯϬ Ϭ͕ϴϮϲ Ϭ͕ϲϵ ϵϵ 

ϯϬϬ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϬϳϯϴϮϭϰ ϮϬϬϵ :�^���^K>� Ϭ͕ϴϮϲ Ϭ͕ϳϰ ϵϵ 



ϭϲ 
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EΣ WZKs �>>�s�D�EdK D�dZ/�K>� �EEK W��Z� 
D�D��K/Eͬ

��z ��� Z�E< 

ϯϬϭ ^� ��>�'ZK^^K�D͘�Θ�>͘�^͘^͘ ϬϲϱϵϵϬϯϳϲϵϬϱ ϮϬϭϰ �>��<^d�Z Ϭ͕ϴϮϲ Ϭ͕ϳϬ ϵϵ 

ϯϬϮ �� >��&�ddKZ/���/�EKEE��s/E��E����� ϬϲϭϵϵϬϰϳϴϭϭϳ ϮϬϭϮ ϬϲϭϵϵϬϮϬϲϮϬϰ Ϭ͕ϴϮϱ Ϭ͕ϲϵ ϵϵ 

ϯϬϯ ^� DKZ�^��&/>/WWK������������������ ϬϲϱϵϵϬϯϵϵϰϬϭ ϮϬϭϰ ��Z�/K Ϭ͕ϴϮϰ Ϭ͕ϳϱ ϵϵ 

ϯϬϰ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϬϯϲϮϵϵϱ ϮϬϭϭ ϬϱϵϵϵϬϬϳϴϱϯϴ Ϭ͕ϴϮϯ Ϭ͕ϳϮ ϵϵ 

ϯϬϱ Dd ^K�͘��'Z͘��Z���EK�Z/s�Z�^Yh/��/�Z/E/�s͘����͘�^͘^͘ ϬϳϳϵϵϬϬϵϭϱϵϲ ϮϬϭϱ �>��<^d�Z Ϭ͕ϴϮϯ Ϭ͕ϳϭ ϵϵ 

ϯϬϲ >d ��WZ�Z�>>/��>�^^�E�ZK����������� ϬϱϵϵϵϬϮϴϵϵϲϴ ϮϬϭϲ KD�Z��Ζ��E/^�/hEK Ϭ͕ϴϮϮ Ϭ͕ϱϭ ϵϵ 

ϯϬϳ >d ��WZ�Z�>>/�'/h^�WW�������������� ϬϱϵϵϵϬϮϴϵϵϲϴ ϮϬϭϲ KD�Z��Ζ��E/^�/hEK Ϭ͕ϴϮϮ Ϭ͕ϱϭ ϵϵ 

ϯϬϴ ^� ��>�'ZK^^K�D͘�Θ�>͘�^͘^͘ ϬϲϱϵϵϬϰϳϴϱϳϯ ϮϬϭϳ ϬϬϯϵϵϬϬϴϴϬϵϭ Ϭ͕ϴϮϮ Ϭ͕ϱϬ ϵϵ 

ϯϬϵ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϬϰϳϲϭϱϬ ϮϬϭϮ D�^�E/�>>K Ϭ͕ϴϮϭ Ϭ͕ϳϰ ϵϵ 

ϯϭϬ �� ��͘��'Z͘�D/'>/���/K�'/K���,/EK�� ϬϲϭϵϵϬϳϭϬϵϬϯ ϮϬϭϲ >h�<z����/��EK Ϭ͕ϴϮϬ Ϭ͕ϳϭ ϵϵ 

ϯϭϭ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϭϳϳϬϯϯϬ ϮϬϭϳ ϬϬϰϵϵϭϯϯϵϭϯϱ Ϭ͕ϴϮϬ Ϭ͕ϲϵ ϵϵ 

ϯϭϮ �� &�ddKZ/��Z��>���/�dKZ�/EK�^K�͘��'͘�Z> ϬϲϭϵϵϬϯϮϵϭϰϴ ϮϬϭϬ ϬϲϭϵϵϬϭϴϭϳϳϮ Ϭ͕ϴϭϵ Ϭ͕ϳϭ ϵϵ 

ϯϭϯ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϰϳϱϬϭϲ ϮϬϭϮ ��Z�/K Ϭ͕ϴϭϵ Ϭ͕ϳϱ ϵϵ 

ϯϭϰ ^� ��>�'ZK^^K�D͘�Θ�>͘�^͘^͘ ϬϲϱϵϵϬϰϱϬϲϴϭ ϮϬϭϲ W�^^�dKZ� Ϭ͕ϴϭϵ Ϭ͕ϲϱ ϵϵ 

ϯϭϱ ^� ��>�'ZK^^K�D͘�Θ�>͘�^͘^͘ ϬϲϱϵϵϬϰϱϬϲϲϬ ϮϬϭϲ >h�<z����/��EK Ϭ͕ϴϭϴ Ϭ͕ϳϮ ϵϵ 

ϯϭϲ Dd ^K�͘��'Z͘��Z���EK�Z/s�Z�^Yh/��/�Z/E/�s͘����͘�^͘^͘ ϬϳϳϵϵϬϬϵϭϲϲϱ ϮϬϭϱ �>��<^d�Z Ϭ͕ϴϭϳ Ϭ͕ϲϳ ϵϵ 

ϯϭϳ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϬϲϰϰϲϬϭ ϮϬϭϱ ϬϲϭϵϵϬϯϴϭϴϭϴ Ϭ͕ϴϭϰ Ϭ͕ϲϴ ϵϵ 

ϯϭϴ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϭϲϵϲϬϲϳ ϮϬϭϳ �>��<^d�Z Ϭ͕ϴϭϯ Ϭ͕ϱϲ ϵϵ 

ϯϭϵ ^� DKZ�^��&/>/WWK������������������ ϬϲϱϵϵϬϯϮϴϭϬϳ ϮϬϭϯ >h�<z����/��EK Ϭ͕ϴϭϮ Ϭ͕ϲϵ ϵϵ 

ϯϮϬ ^� ��>�'ZK^^K�D͘�Θ�>͘�^͘^͘ ϬϲϱϵϵϬϰϳϴϲϭϵ ϮϬϭϳ ��Z�/K Ϭ͕ϴϭϭ Ϭ͕ϳϰ ϵϵ 

ϯϮϭ ^� DKZ�^��'/h^�WW������������������ ϬϲϱϵϵϬϰϰϬϵϭϲ ϮϬϭϳ ��Z�/K Ϭ͕ϴϭϭ Ϭ͕ϳϰ ϵϵ 

ϯϮϮ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϭϱϰϱϴϵϱ ϮϬϭϱ :�^���^K>� Ϭ͕ϴϬϯ Ϭ͕ϳϯ ϵϵ 

ϯϮϯ ^� DKZ�^��'/h^�WW������������������ ϬϲϱϵϵϬϮϮϱϱϳϳ ϮϬϭϬ ϬϲϱϵϵϬϬϲϱϱϳϴ Ϭ͕ϴϬϬ Ϭ͕ϳϰ ϵϵ 

ϯϮϰ �� '�ZK&�>K�'�EE�ZK ϬϬϰϵϵϭϰϲϴϳϭϱ ϮϬϭϱ KZK�D��/d�ZZ�E�K Ϭ͕ϳϵϵ Ϭ͕ϱϳ ϵϵ 

ϯϮϱ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϭϳϳϬϮϳϵ ϮϬϭϳ �/�>KW� Ϭ͕ϳϵϴ Ϭ͕ϳϭ ϵϵ 

ϯϮϲ ^� DKZ�^��&/>/WWK������������������ ϬϲϱϵϵϬϯϬϭϰϬϯ ϮϬϭϮ ϬϲϱϵϵϬϬϲϱϱϳϳ Ϭ͕ϳϵϴ Ϭ͕ϳϮ ϵϵ 

ϯϮϳ �� ��͘��'Z͘�D/'>/���/K�'/K���,/EK�� ϬϲϭϵϵϬϯϯϭϬϭϬ ϮϬϭϬ ϬϲϭϵϵϬϭϮϰϳϴϮ Ϭ͕ϳϵϳ Ϭ͕ϳϭ ϵϵ 

ϯϮϴ ^� DKZ�^��&/>/WWK������������������ ϬϲϱϵϵϬϰϳϰϵϱϲ ϮϬϭϲ ��Z�/K Ϭ͕ϳϵϳ Ϭ͕ϳϱ ϵϵ 

ϯϮϵ �� >��&�ddKZ/���/�EKEE��s/E��E����� ϬϲϭϵϵϬϮϱϱϴϱϰ ϮϬϬϴ ϬϲϭϵϵϬϬϵϵϯϭϭ Ϭ͕ϳϵϲ Ϭ͕ϲϵ ϵϵ 

ϯϯϬ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϬϬϬϳϮϬϯϰϯ ϮϬϬϮ D�>�E�Z/EK�/// Ϭ͕ϳϵϰ Ϭ͕ϰϴ ϵϵ 

ϯϯϭ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϬϯϲϮϴϲϮ ϮϬϭϬ 'K<h����/��EK Ϭ͕ϳϵϭ Ϭ͕ϳϰ ϵϵ 

ϯϯϮ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϬϰϭϮϭϬϯ ϮϬϭϭ Z/��K�W��ZKE� Ϭ͕ϳϵϭ Ϭ͕ϳϬ ϵϵ 

ϯϯϯ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϬϬϬϳϮϬϯϯϱ ϮϬϬϮ D�>�E�Z/EK�/// Ϭ͕ϳϴϵ Ϭ͕ϲϭ ϵϵ 

ϯϯϰ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϭϱϴϰϯϭϮ ϮϬϭϲ �K>K^^�K Ϭ͕ϳϴϵ Ϭ͕ϳϮ ϵϵ 

ϯϯϱ �� dKZZ�s���,/���/��Z�E�/��>&KE^K�� ϬϲϭϵϵϬϱϰϴϲϲϴ ϮϬϭϯ ���^�Z����/��EK Ϭ͕ϳϴϴ Ϭ͕ϳϰ ϵϵ 

ϯϯϲ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϬϰϰϱϰϯϴ ϮϬϭϮ ϬϲϭϵϵϬϮϴϴϱϵϱ Ϭ͕ϳϴϱ Ϭ͕ϲϵ ϵϵ 

ϯϯϳ &' &�ddKZ/���Wh>/��^K�͘�'Z͘��Z͘>͘ ϬϳϭϵϵϬϭϲϰϯϴϳ ϮϬϭϱ &�s�>>���͘�:KE/K Ϭ͕ϳϴϰ Ϭ͕ϳϱ ϵϵ 



ϭϳ 

 

dĂďĞůůĂ�ϯ�-��ůĞŶĐŽ�ĚĞůůĞ�ďƵĨĂůĞ�ƌĂŶŬ�ϵϵ�ƐĞŶǌĂ�ƉĂĚƌĞ�ĐĞƌƚŽ�Ğ�ŽƌĚŝŶĂƚĞ�ƉĞƌ�ŝŶĚŝĐĞ�ĚĞĐƌĞƐĐĞŶƚĞ 

EΣ WZKs ��EKD/E��/KE� D�dZ/�K>� �EEK D�D��K/Eͬ��z ��� Z�E< 

ϭ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϮϯϰϵϲϱ ϮϬϬϳ ϭ͕ϲϵϰ Ϭ͕ϳϬ ϵϵ 

Ϯ �� >��&�ddKZ/���/�EKEE��s/E��E����� ϬϲϭϵϵϬϮϱϱϴϲϳ ϮϬϬϴ ϭ͕ϱϭϴ Ϭ͕ϲϲ ϵϵ 

ϯ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϱϰϲϮϵϯ ϮϬϭϯ ϭ͕ϱϬϳ Ϭ͕ϲϰ ϵϵ 

ϰ �� ^͘�^͘�&Z�d�>>/�'�ZK&�>K ϬϲϭϵϵϬϯϴϭϴϴϮ ϮϬϭϮ ϭ͕ϰϴϱ Ϭ͕ϲϰ ϵϵ 

ϱ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϰϳϰϵϱϮ ϮϬϭϮ ϭ͕ϰϳϱ Ϭ͕ϲϰ ϵϵ 

ϲ �� ��͘��'Z͘�'�ZK&�>K�Z�&&��>� ϬϲϭϵϵϬϮϳϯϱϵϯ ϮϬϬϴ ϭ͕ϰϰϵ Ϭ͕ϲϵ ϵϵ 

ϳ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϰϯϮϴϭϴ ϮϬϭϭ ϭ͕ϰϭϱ Ϭ͕ϲϵ ϵϵ 

ϴ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϮϯϰϵϮϳ ϮϬϬϳ ϭ͕ϰϭϬ Ϭ͕ϳϬ ϵϵ 

ϵ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϱϰϲϰϮϮ ϮϬϭϰ ϭ͕ϰϬϭ Ϭ͕ϲϰ ϵϵ 

ϭϬ �� �'ZK�KKd��E/���D�Z�,�^���������� ϬϲϭϵϵϬϲϮϬϳϬϵ ϮϬϭϱ ϭ͕ϯϵϴ Ϭ͕ϲϯ ϵϵ 

ϭϭ �� &�ddKZ/��D�ZZh��ZK�^͘^͘��'Z/�K>� ϬϲϭϵϵϬϳϬϲϮϬϵ ϮϬϭϲ ϭ͕ϯϵϰ Ϭ͕ϲϰ ϵϵ 

ϭϮ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϮϳϭϳϰϮ ϮϬϬϴ ϭ͕ϯϴϮ Ϭ͕ϲϴ ϵϵ 

ϭϯ �� /�DD����^�Z��'/h>/K������������� ϬϲϭϵϵϬϮϳϳϭϬϲ ϮϬϬϴ ϭ͕ϯϳϳ Ϭ͕ϳϭ ϵϵ 

ϭϰ �� /�DD����^�Z��'/h>/K������������� ϬϲϭϵϵϬϱϵϴϮϵϳ ϮϬϭϰ ϭ͕ϯϳϱ Ϭ͕ϲϰ ϵϵ 

ϭϱ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϮϳϭϳϰϬ ϮϬϬϴ ϭ͕ϯϯϯ Ϭ͕ϲϳ ϵϵ 

ϭϲ �� &�ddKZ/��Z��>���/�dKZ�/EK�^K�͘��'͘�Z> ϬϲϭϵϵϬϳϯϲϵϯϮ ϮϬϭϲ ϭ͕ϯϭϲ Ϭ͕ϲϯ ϵϵ 

ϭϳ �� ^͘�^͘�&Z�d�>>/�'�ZK&�>K ϬϲϭϵϵϬϯϮϵϭϱϳ ϮϬϭϬ ϭ͕ϯϬϳ Ϭ͕ϲϵ ϵϵ 

ϭϴ �� &�ddKZ/��Z��>���/�dKZ�/EK�^K�͘��'͘�Z> ϬϲϭϵϵϬϰϴϰϲϲϭ ϮϬϭϮ ϭ͕ϯϬϱ Ϭ͕ϲϳ ϵϵ 

ϭϵ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϬϰϳϱϵϳϭ ϮϬϭϮ ϭ͕ϯϬϯ Ϭ͕ϲϭ ϵϵ 

ϮϬ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϲϬϴϬϴϳ ϮϬϭϱ ϭ͕ϯϬϭ Ϭ͕ϲϰ ϵϵ 

Ϯϭ �� &�ddKZ/��Z��>���/�dKZ�/EK�^K�͘��'͘�Z> ϬϲϭϵϵϬϲϰϯϱϴϬ ϮϬϭϲ ϭ͕Ϯϵϳ Ϭ͕ϲϰ ϵϵ 

ϮϮ &' &�ddKZ/���Wh>/��^K�͘�'Z͘��Z͘>͘ ϬϳϭϵϵϬϭϭϱϱϵϲ ϮϬϭϬ ϭ͕Ϯϵϳ Ϭ͕ϲϵ ϵϵ 

Ϯϯ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϬϯϰϬϬϮϳ ϮϬϬϲ ϭ͕Ϯϳϰ Ϭ͕ϳϬ ϵϵ 

Ϯϰ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϰϳϱϭϴϳ ϮϬϭϯ ϭ͕Ϯϳϯ Ϭ͕ϲϰ ϵϵ 

Ϯϱ &' &�ddKZ/���Wh>/��^K�͘�'Z͘��Z͘>͘ ϬϳϭϵϵϬϭϲϰϬϱϬ ϮϬϭϰ ϭ͕Ϯϲϳ Ϭ͕ϲϰ ϵϵ 

Ϯϲ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϯϳϱϯϵϬ ϮϬϭϬ ϭ͕ϮϲϮ Ϭ͕ϲϵ ϵϵ 

Ϯϳ &' &�ddKZ/���Wh>/��^K�͘�'Z͘��Z͘>͘ ϬϳϭϵϵϬϬϵϳϱϮϳ ϮϬϬϵ ϭ͕Ϯϲϭ Ϭ͕ϳϯ ϵϵ 

Ϯϴ �� ��͘��'Z͘�D/'>/���/K�'/K���,/EK�� ϬϲϭϵϵϬϱϮϳϵϵϴ ϮϬϭϱ ϭ͕Ϯϲϭ Ϭ͕ϲϱ ϵϵ 

Ϯϵ �� ^͘�^͘�&Z�d�>>/�'�ZK&�>K ϬϲϭϵϵϬϯϮϵϮϲϯ ϮϬϭϬ ϭ͕Ϯϱϳ Ϭ͕ϲϯ ϵϵ 

ϯϬ &' &�ddKZ/���Wh>/��^K�͘�'Z͘��Z͘>͘ ϬϳϭϵϵϬϭϭϱϱϬϲ ϮϬϭϬ ϭ͕Ϯϱϱ Ϭ͕ϲϵ ϵϵ 

ϯϭ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϰϯϮϴϰϱ ϮϬϭϭ ϭ͕Ϯϰϭ Ϭ͕ϲϰ ϵϵ 

ϯϮ �� &�ddKZ/��D�ZZh��ZK�^͘^͘��'Z/�K>� ϬϲϭϵϵϬϭϭϵϴϯϳ ϮϬϬϲ ϭ͕Ϯϯϵ Ϭ͕ϲϰ ϵϵ 

ϯϯ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϯϳϱϰϲϭ ϮϬϭϭ ϭ͕Ϯϯϳ Ϭ͕ϲϰ ϵϵ 

ϯϰ ^� ��>�'ZK^^K�D͘�Θ�>͘�^͘^͘ ϬϲϱϵϵϬϯϯϮϳϯϵ ϮϬϭϰ ϭ͕Ϯϯϲ Ϭ͕ϲϯ ϵϵ 

ϯϱ �� ��͘��'Z͘�'�ZK&�>K�Z�&&��>� ϬϲϭϵϵϬϱϬϭϯϲϰ ϮϬϭϯ ϭ͕ϮϮϵ Ϭ͕ϲϱ ϵϵ 

ϯϲ ^� ��ZZKE��D�Z/E� ϬϲϱϵϵϬϮϯϬϭϴϬ ϮϬϭϬ ϭ͕ϮϮϳ Ϭ͕ϲϱ ϵϵ 

ϯϳ ^� ��ZZKE��D�Z/E� ϬϲϱϵϵϬϭϮϰϬϳϵ ϮϬϬϳ ϭ͕ϮϮϱ Ϭ͕ϲϵ ϵϵ 

ϯϴ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϰϯϮϵϳϮ ϮϬϭϮ ϭ͕ϮϮϭ Ϭ͕ϲϱ ϵϵ 

ϯϵ �� ��͘��'Z͘�>�d/�/��^͘Z͘>͘ ϬϳϳϵϵϬϬϱϴϰϯϲ ϮϬϭϬ ϭ͕Ϯϭϵ Ϭ͕ϲϯ ϵϵ 

ϰϬ �� ��͘��'Z͘�'�ZK&�>K�Z�&&��>� ϬϲϭϵϵϬϯϳϯϬϬϴ ϮϬϭϬ ϭ͕Ϯϭϳ Ϭ͕ϲϱ ϵϵ 

ϰϭ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϯϯϬϯϰϯ ϮϬϬϵ ϭ͕ϮϭϮ Ϭ͕ϲϵ ϵϵ 

ϰϮ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϰϳϱϭϯϮ ϮϬϭϯ ϭ͕ϮϭϮ Ϭ͕ϲϴ ϵϵ 

ϰϯ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϲϬϴϬϬϬ ϮϬϭϰ ϭ͕ϮϭϬ Ϭ͕ϲϳ ϵϵ 

ϰϰ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϰϳϱϮϬϬ ϮϬϭϯ ϭ͕ϮϬϴ Ϭ͕ϲϰ ϵϵ 

ϰϱ &' &�ddKZ/���Wh>/��^K�͘�'Z͘��Z͘>͘ ϬϳϭϵϵϬϭϰϭϵϴϭ ϮϬϭϮ ϭ͕ϭϵϲ Ϭ͕ϲϵ ϵϵ 

ϰϲ &' &�ddKZ/���Wh>/��^K�͘�'Z͘��Z͘>͘ ϬϳϭϵϵϬϬϴϵϬϲϴ ϮϬϬϵ ϭ͕ϭϵϱ Ϭ͕ϲϲ ϵϵ 

ϰϳ �� &�ddKZ/��Z��>���/�dKZ�/EK�^K�͘��'͘�Z> ϬϲϭϵϵϬϱϬϯϰϱϱ ϮϬϭϯ ϭ͕ϭϵϮ Ϭ͕ϲϳ ϵϵ 

ϰϴ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϰϯϮϵϱϭ ϮϬϭϮ ϭ͕ϭϵϬ Ϭ͕ϲϰ ϵϵ 

ϰϵ �� &�ddKZ/��Z��>���/�dKZ�/EK�^K�͘��'͘�Z> ϬϲϭϵϵϬϱϮϴϵϱϬ ϮϬϭϰ ϭ͕ϭϴϱ Ϭ͕ϲϳ ϵϵ 

ϱϬ &' &�ddKZ/���Wh>/��^K�͘�'Z͘��Z͘>͘ ϬϳϭϵϵϬϭϲϰϯϳϵ ϮϬϭϱ ϭ͕ϭϳϴ Ϭ͕ϲϯ ϵϵ 



ϭϴ 

 

dĂďĞůůĂ�ϯ�-��ůĞŶĐŽ�ĚĞůůĞ�ďƵĨĂůĞ�ƌĂŶŬ�ϵϵ�ƐĞŶǌĂ�ƉĂĚƌĞ�ĐĞƌƚŽ�Ğ�ŽƌĚŝŶĂƚĞ�ƉĞƌ�ŝŶĚŝĐĞ�ĚĞĐƌĞƐĐĞŶƚĞ 

EΣ WZKs �>>�s�D�EdK D�dZ/�K>� �EEK D�D��K/Eͬ��z ��� Z�E< 

ϱϭ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϭϱϰϱϵϭϳ ϮϬϭϱ ϭ͕ϭϳϰ Ϭ͕ϲϳ ϵϵ 

ϱϮ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϬϳϱϳϭϳϱ ϮϬϭϳ ϭ͕ϭϳϭ Ϭ͕ϲϯ ϵϵ 

ϱϯ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϬϱϮϮϴϲϰ ϮϬϭϯ ϭ͕ϭϲϲ Ϭ͕ϲϰ ϵϵ 

ϱϰ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϬϭϴϮϱϱϯ ϮϬϬϱ ϭ͕ϭϲϱ Ϭ͕ϳϭ ϵϵ 

ϱϱ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϬϰϰϱϮϮϳ ϮϬϭϮ ϭ͕ϭϲϮ Ϭ͕ϲϵ ϵϵ 

ϱϲ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϬϲϰϰϳϵϯ ϮϬϭϱ ϭ͕ϭϱϵ Ϭ͕ϲϰ ϵϵ 

ϱϳ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϬϱϵϵϭϯϱ ϮϬϭϰ ϭ͕ϭϱϵ Ϭ͕ϲϲ ϵϵ 

ϱϴ Dd ^K�͘��'Z͘��Z���EK�Z/s�Z�^Yh/��/�Z/E/�s͘����͘�^͘^͘ ϬϳϳϵϵϬϬϳϬϴϮϱ ϮϬϭϮ ϭ͕ϭϰϳ Ϭ͕ϲϲ ϵϵ 

ϱϵ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϰϳϱϭϬϴ ϮϬϭϯ ϭ͕ϭϰϯ Ϭ͕ϲϲ ϵϵ 

ϲϬ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϯϳϱϰϮϮ ϮϬϭϬ ϭ͕ϭϯϳ Ϭ͕ϲϳ ϵϵ 

ϲϭ �� �'ZK�KKd��E/���D�Z�,�^���������� ϬϲϭϵϵϬϰϱϳϬϭϳ ϮϬϭϯ ϭ͕ϭϯϳ Ϭ͕ϲϲ ϵϵ 

ϲϮ �� ��͘��'Z͘�W�dZ�>>� ϬϳϳϵϵϬϬϵϭϱϵϳ ϮϬϭϱ ϭ͕ϭϯϲ Ϭ͕ϲϬ ϵϵ 

ϲϯ ^� ��ZZKE��D�Z/E� ϬϲϱϵϵϬϰϭϱϬϱϵ ϮϬϭϱ ϭ͕ϭϯϱ Ϭ͕ϲϯ ϵϵ 

ϲϰ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϱϰϲϮϳϳ ϮϬϭϯ ϭ͕ϭϯϰ Ϭ͕ϲϰ ϵϵ 

ϲϱ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϬϱϮϮϳϬϭ ϮϬϭϯ ϭ͕ϭϯϯ Ϭ͕ϲϰ ϵϵ 

ϲϲ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϬϲϲϳϰϴϯ ϮϬϭϱ ϭ͕ϭϯϮ Ϭ͕ϲϯ ϵϵ 

ϲϳ �� &�ddKZ/���K>>�>�WZ��^K�͘��'Z͘���Z͘>͘ ϬϲϭϵϵϬϲϭϲϮϱϮ ϮϬϭϱ ϭ͕ϭϮϴ Ϭ͕ϲϯ ϵϵ 

ϲϴ �� &�ddKZ/��Z��>���/�dKZ�/EK�^K�͘��'͘�Z> ϬϲϭϵϵϬϱϮϵϭϬϬ ϮϬϭϰ ϭ͕ϭϮϲ Ϭ͕ϲϯ ϵϵ 

ϲϵ �� &�ddKZ/���K>>�>�WZ��^K�͘��'Z͘���Z͘>͘ ϬϲϭϵϵϬϳϳϱϴϴϰ ϮϬϭϳ ϭ͕ϭϮϯ Ϭ͕ϲϰ ϵϵ 

ϳϬ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϰϳϱϬϮϵ ϮϬϭϮ ϭ͕ϭϭϴ Ϭ͕ϲϰ ϵϵ 

ϳϭ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϬϳϮϳϲϰϰ ϮϬϭϲ ϭ͕ϭϭϮ Ϭ͕ϲϮ ϵϵ 

ϳϮ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϯϯϬϯϭϳ ϮϬϬϵ ϭ͕ϭϭϭ Ϭ͕ϳϯ ϵϵ 

ϳϯ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϭϯϯϵϭϵϳ ϮϬϭϰ ϭ͕ϭϭϬ Ϭ͕ϲϰ ϵϵ 

ϳϰ >d �'Z/�K>���KKd��E/���ZK�E��^͘�͘^͘ ϬϱϵϵϵϬϮϯϬϵϭϲ ϮϬϭϯ ϭ͕ϭϭϬ Ϭ͕ϲϱ ϵϵ 

ϳϱ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϬϰϳϲϭϭϴ ϮϬϭϮ ϭ͕ϭϬϭ Ϭ͕ϲϳ ϵϵ 

ϳϲ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϬϲϰϰϲϭϬ ϮϬϭϱ ϭ͕ϭϬϬ Ϭ͕ϲϯ ϵϵ 

ϳϳ �� &�ddKZ/��Z��>���/�dKZ�/EK�^K�͘��'͘�Z> ϬϲϭϵϵϬϱϮϴϴϮϮ ϮϬϭϯ ϭ͕ϭϬϬ Ϭ͕ϲϲ ϵϵ 

ϳϴ &' &�ddKZ/���Wh>/��^K�͘�'Z͘��Z͘>͘ ϬϳϭϵϵϬϬϵϳϱϵϳ ϮϬϬϵ ϭ͕Ϭϵϵ Ϭ͕ϲϳ ϵϵ 

ϳϵ &' &�ddKZ/���Wh>/��^K�͘�'Z͘��Z͘>͘ ϬϳϭϵϵϬϭϰϭϳϱϳ ϮϬϭϮ ϭ͕Ϭϵϴ Ϭ͕ϲϲ ϵϵ 

ϴϬ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϬϴϵϲϳϯϱ ϮϬϭϬ ϭ͕Ϭϵϯ Ϭ͕ϲϲ ϵϵ 

ϴϭ �� ��͘��'Z͘�>�d/�/��^͘Z͘>͘ ϬϲϭϵϵϬϮϮϵϬϲϴ ϮϬϬϵ ϭ͕Ϭϴϵ Ϭ͕ϲϯ ϵϵ 

ϴϮ &' &�ddKZ/���Wh>/��^K�͘�'Z͘��Z͘>͘ ϬϳϭϵϵϬϭϲϰϬϲϵ ϮϬϭϰ ϭ͕Ϭϴϴ Ϭ͕ϲϯ ϵϵ 

ϴϯ �� ��D�d�Z�^K�͘��'Z͘��/�'͘����͘�>�d/�/��^E� ϬϲϭϵϵϬϱϴϮϳϵϴ ϮϬϭϰ ϭ͕Ϭϴϴ Ϭ͕ϲϲ ϵϵ 

ϴϰ �� &�ddKZ/��Z��>���/�dKZ�/EK�^K�͘��'͘�Z> ϬϲϭϵϵϬϯϲϬϭϰϯ ϮϬϭϬ ϭ͕Ϭϴϳ Ϭ͕ϲϵ ϵϵ 

ϴϱ �� &�ddKZ/��Z��>���/�dKZ�/EK�^K�͘��'͘�Z> ϬϲϭϵϵϬϱϬϯϰϳϰ ϮϬϭϯ ϭ͕Ϭϴϱ Ϭ͕ϲϴ ϵϵ 

ϴϲ �� ��͘��'Z͘�>�d/�/��^͘Z͘>͘ ϬϱϵϵϵϬϬϵϴϲϵϯ ϮϬϬϳ ϭ͕Ϭϴϱ Ϭ͕ϲϬ ϵϵ 

ϴϳ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϰϳϱϭϯϯ ϮϬϭϯ ϭ͕ϬϴϮ Ϭ͕ϲϱ ϵϵ 

ϴϴ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϲϬϴϭϭϭ ϮϬϭϱ ϭ͕Ϭϳϴ Ϭ͕ϲϰ ϵϵ 

ϴϵ �� �'ZK�KKd��E/���D�Z�,�^���������� ϬϲϭϵϵϬϱϭϬϯϴϰ ϮϬϭϰ ϭ͕Ϭϳϱ Ϭ͕ϲϯ ϵϵ 

ϵϬ �� ��͘��'Z͘�D/'>/���/K�'/K���,/EK�� ϬϲϭϵϵϬϱϮϴϬϯϰ ϮϬϭϱ ϭ͕Ϭϳϰ Ϭ͕ϲϰ ϵϵ 

ϵϭ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϬϱϯϳϳϲϲ ϮϬϭϰ ϭ͕Ϭϳϭ Ϭ͕ϲϳ ϵϵ 

ϵϮ �� ^͘�^͘�&Z�d�>>/�'�ZK&�>K ϬϲϭϵϵϬϱϬϰϭϭϵ ϮϬϭϲ ϭ͕ϬϳϬ Ϭ͕ϲϰ ϵϵ 

ϵϯ ^� ��ZZKE��D�Z/E� ϬϲϱϵϵϬϮϱϱϵϭϱ ϮϬϭϭ ϭ͕ϬϳϬ Ϭ͕ϳϬ ϵϵ 

ϵϰ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϰϳϱϭϯϵ ϮϬϭϯ ϭ͕Ϭϲϲ Ϭ͕ϲϱ ϵϵ 

ϵϱ �� ^͘�^͘�&Z�d�>>/�'�ZK&�>K ϬϲϭϵϵϬϱϬϰϬϭϱ ϮϬϭϱ ϭ͕Ϭϲϰ Ϭ͕ϲϰ ϵϵ 

ϵϲ �� /�DD����^�Z��'/h>/K������������� ϬϲϭϵϵϬϮϳϳϬϴϲ ϮϬϬϴ ϭ͕ϬϲϮ Ϭ͕ϲϵ ϵϵ 

ϵϳ �� ��͘��'Z͘�'�ZK&�>K�Z�&&��>� ϬϲϭϵϵϬϱϴϯϳϲϴ ϮϬϭϰ ϭ͕ϬϲϬ Ϭ͕ϲϱ ϵϵ 

ϵϴ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϬϰϳϲϮϯϰ ϮϬϭϯ ϭ͕Ϭϱϲ Ϭ͕ϲϲ ϵϵ 

ϵϵ �� ^͘�^͘�&Z�d�>>/�'�ZK&�>K ϬϲϭϵϵϬϱϬϯϳϵϵ ϮϬϭϰ ϭ͕ϬϱϮ Ϭ͕ϲϰ ϵϵ 

ϭϬϬ >d �'Z/�K>���KKd��E/���ZK�E��^͘�͘^͘ ϬϱϵϵϵϬϮϯϬϲϴϭ ϮϬϭϮ ϭ͕Ϭϱϭ Ϭ͕ϲϰ ϵϵ 



ϭϵ 

 

dĂďĞůůĂ�ϯ�-��ůĞŶĐŽ�ĚĞůůĞ�ďƵĨĂůĞ�ƌĂŶŬ�ϵϵ�ƐĞŶǌĂ�ƉĂĚƌĞ�ĐĞƌƚŽ�Ğ�ŽƌĚŝŶĂƚĞ�ƉĞƌ�ŝŶĚŝĐĞ�ĚĞĐƌĞƐĐĞŶƚĞ 

EΣ WZKs �>>�s�D�EdK D�dZ/�K>� �EEK D�D��K/Eͬ��z ��� Z�E< 

ϭϬϭ &' &�ddKZ/���Wh>/��^K�͘�'Z͘��Z͘>͘ ϬϳϭϵϵϬϭϲϰϯϮϭ ϮϬϭϱ ϭ͕ϬϱϬ Ϭ͕ϲϰ ϵϵ 

ϭϬϮ �� ��͘��'Z͘�'�ZK&�>K�Z�&&��>� ϬϲϭϵϵϬϱϳϯϬϴϭ ϮϬϭϰ ϭ͕Ϭϰϲ Ϭ͕ϲϮ ϵϵ 

ϭϬϯ �� /�DD����^�Z��'/h>/K������������� ϬϲϭϵϵϬϯϭϰϭϱϴ ϮϬϬϵ ϭ͕Ϭϰϯ Ϭ͕ϲϵ ϵϵ 

ϭϬϰ �� &�ddKZ/��Z��>���/�dKZ�/EK�^K�͘��'͘�Z> ϬϲϭϵϵϬϲϰϯϱϯϰ ϮϬϭϱ ϭ͕ϬϰϬ Ϭ͕ϲϰ ϵϵ 

ϭϬϱ &' &�ddKZ/���Wh>/��^K�͘�'Z͘��Z͘>͘ ϬϳϭϵϵϬϭϮϲϬϯϲ ϮϬϭϭ ϭ͕Ϭϯϴ Ϭ͕ϲϳ ϵϵ 

ϭϬϲ �� &�ddKZ/��Z��>���/�dKZ�/EK�^K�͘��'͘�Z> ϬϲϭϵϵϬϱϮϴϴϵϰ ϮϬϭϰ ϭ͕Ϭϯϳ Ϭ͕ϲϰ ϵϵ 

ϭϬϳ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϰϯϮϵϵϬ ϮϬϭϮ ϭ͕Ϭϯϲ Ϭ͕ϲϱ ϵϵ 

ϭϬϴ ^� ��ZZKE��D�Z/E� ϬϲϱϵϵϬϯϯϳϬϭϲ ϮϬϭϯ ϭ͕Ϭϯϱ Ϭ͕ϲϯ ϵϵ 

ϭϬϵ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϲϬϴϬϵϵ ϮϬϭϱ ϭ͕Ϭϯϯ Ϭ͕ϲϰ ϵϵ 

ϭϭϬ &' &�ddKZ/���Wh>/��^K�͘�'Z͘��Z͘>͘ ϬϳϭϵϵϬϬϰϰϵϭϬ ϮϬϬϱ ϭ͕ϬϯϮ Ϭ͕ϳϯ ϵϵ 

ϭϭϭ �� ^͘�^͘�&Z�d�>>/�'�ZK&�>K ϬϲϭϵϵϬϴϳϬϬϯϯ ϮϬϭϴ ϭ͕ϬϮϴ Ϭ͕ϯϳ ϵϵ 

ϭϭϮ �� /�DD����^�Z��'/h>/K������������� ϬϲϭϵϵϬϰϱϯϰϯϮ ϮϬϭϮ ϭ͕ϬϮϳ Ϭ͕ϲϴ ϵϵ 

ϭϭϯ �� &�ddKZ/��Z��>���/�dKZ�/EK�^K�͘��'͘�Z> ϬϲϭϵϵϬϰϲϴϵϬϵ ϮϬϭϮ ϭ͕ϬϮϲ Ϭ͕ϲϴ ϵϵ 

ϭϭϰ �� /�DD����^�Z��'/h>/K������������� ϬϲϭϵϵϬϯϭϰϮϱϮ ϮϬϬϵ ϭ͕ϬϮϱ Ϭ͕ϲϴ ϵϵ 

ϭϭϱ �� ^͘�^͘�&Z�d�>>/�'�ZK&�>K ϬϲϭϵϵϬϮϲϬϮϴϮ ϮϬϬϵ ϭ͕ϬϮϮ Ϭ͕ϳϭ ϵϵ 

ϭϭϲ �� &�ddKZ/��Z��>���/�dKZ�/EK�^K�͘��'͘�Z> ϬϲϭϵϵϬϱϮϴϵϭϭ ϮϬϭϰ ϭ͕ϬϮϮ Ϭ͕ϲϰ ϵϵ 

ϭϭϳ �� >��&�ddKZ/���/�EKEE��s/E��E����� ϬϲϭϵϵϬϱϯϵϵϬϯ ϮϬϭϯ ϭ͕ϬϮϭ Ϭ͕ϲϰ ϵϵ 

ϭϭϴ �� &�ddKZ/��Z��>���/�dKZ�/EK�^K�͘��'͘�Z> ϬϲϭϵϵϬϯϴϭϲϬϮ ϮϬϭϭ ϭ͕ϬϮϬ Ϭ͕ϲϲ ϵϵ 

ϭϭϵ �� ��D�d�Z�^K�͘��'Z͘��/�'͘����͘�>�d/�/��^E� ϬϲϭϵϵϬϱϴϮϴϰϴ ϮϬϭϰ ϭ͕ϬϮϬ Ϭ͕ϲϰ ϵϵ 

ϭϮϬ �� /�DD����^�Z��'/h>/K������������� ϬϲϭϵϵϬϲϯϯϲϯϳ ϮϬϭϱ ϭ͕Ϭϭϳ Ϭ͕ϲϯ ϵϵ 

ϭϮϭ &' &�ddKZ/���Wh>/��^K�͘�'Z͘��Z͘>͘ ϬϳϭϵϵϬϬϵϳϱϲϬ ϮϬϬϵ ϭ͕Ϭϭϱ Ϭ͕ϲϲ ϵϵ 

ϭϮϮ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϲϳϴϱϳϲ ϮϬϭϳ ϭ͕Ϭϭϯ Ϭ͕ϲϰ ϵϵ 

ϭϮϯ �� &�ddKZ/��Z��>���/�dKZ�/EK�^K�͘��'͘�Z> ϬϲϭϵϵϬϱϮϴϵϰϲ ϮϬϭϰ ϭ͕Ϭϭϭ Ϭ͕ϲϰ ϵϵ 

ϭϮϰ &' &�ddKZ/���Wh>/��^K�͘�'Z͘��Z͘>͘ ϬϳϭϵϵϬϭϭϱϰϱϳ ϮϬϭϬ ϭ͕ϬϬϵ Ϭ͕ϳϯ ϵϵ 

ϭϮϱ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϬϱϮϮϲϳϯ ϮϬϭϯ ϭ͕ϬϬϵ Ϭ͕ϲϯ ϵϵ 

ϭϮϲ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϬϲϲϳϱϭϮ ϮϬϭϱ ϭ͕ϬϬϴ Ϭ͕ϲϰ ϵϵ 

ϭϮϳ >d �'Z/�K>���KKd��E/���ZK�E��^͘�͘^͘ ϬϱϵϵϵϬϮϬϰϰϭϰ ϮϬϭϮ ϭ͕ϬϬϳ Ϭ͕ϲϯ ϵϵ 

ϭϮϴ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϮϳϭϳϭϱ ϮϬϬϴ ϭ͕ϬϬϯ Ϭ͕ϲϵ ϵϵ 

ϭϮϵ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϰϯϮϳϲϮ ϮϬϭϭ ϭ͕ϬϬϮ Ϭ͕ϲϳ ϵϵ 

ϭϯϬ ^� ��ZZKE��D�Z/E� ϬϲϱϵϵϬϯϬϯϭϭϳ ϮϬϭϮ ϭ͕ϬϬϭ Ϭ͕ϲϯ ϵϵ 

ϭϯϭ �� >��&�ddKZ/���/�EKEE��s/E��E����� ϬϲϭϵϵϬϯϴϭϭϱϳ ϮϬϭϬ ϭ͕ϬϬϬ Ϭ͕ϲϰ ϵϵ 

ϭϯϮ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϬϰϰϱϮϵϳ ϮϬϭϮ ϭ͕ϬϬϬ Ϭ͕ϲϯ ϵϵ 

ϭϯϯ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϲϬϴϬϲϮ ϮϬϭϱ Ϭ͕ϵϵϵ Ϭ͕ϲϰ ϵϵ 

ϭϯϰ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϬϳϭϰϰϴϰ ϮϬϭϲ Ϭ͕ϵϵϵ Ϭ͕ϲϱ ϵϵ 

ϭϯϱ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϬϰϭϭϴϱϲ ϮϬϭϭ Ϭ͕ϵϵϵ Ϭ͕ϲϰ ϵϵ 

ϭϯϲ �� &�ddKZ/��Z��>���/�dKZ�/EK�^K�͘��'͘�Z> ϬϲϭϵϵϬϲϰϮϮϭϬ ϮϬϭϱ Ϭ͕ϵϵϴ Ϭ͕ϲϰ ϵϵ 

ϭϯϳ �� /�DD����^�Z��'/h>/K������������� ϬϲϭϵϵϬϱϵϴϰϬϰ ϮϬϭϱ Ϭ͕ϵϵϴ Ϭ͕ϲϯ ϵϵ 

ϭϯϴ �� >�h�/�'�ZD�EK�WZK�hddKZ���'Z/�K>K ϬϲϭϵϵϬϳϰϭϰϯϲ ϮϬϭϳ Ϭ͕ϵϵϳ Ϭ͕ϱϴ ϵϵ 

ϭϯϵ �� /�DD����^�Z��'/h>/K������������� ϬϲϭϵϵϬϯϳϵϱϬϴ ϮϬϭϬ Ϭ͕ϵϵϲ Ϭ͕ϲϰ ϵϵ 

ϭϰϬ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϮϳϭϲϮϮ ϮϬϬϴ Ϭ͕ϵϵϰ Ϭ͕ϲϳ ϵϵ 

ϭϰϭ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϱϰϲϰϲϰ ϮϬϭϰ Ϭ͕ϵϵϮ Ϭ͕ϲϰ ϵϵ 

ϭϰϮ �� >��&�ddKZ/���/�EKEE��s/E��E����� ϬϲϭϵϵϬϳϮϬϰϬϮ ϮϬϭϲ Ϭ͕ϵϵϭ Ϭ͕ϲϯ ϵϵ 

ϭϰϯ �� /�DD����^�Z��'/h>/K������������� ϬϲϭϵϵϬϰϯϮϮϵϱ ϮϬϭϭ Ϭ͕ϵϵϬ Ϭ͕ϲϴ ϵϵ 

ϭϰϰ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϲϬϴϬϱϱ ϮϬϭϱ Ϭ͕ϵϴϵ Ϭ͕ϲϰ ϵϵ 

ϭϰϱ �� &�ddKZ/��Z��>���/�dKZ�/EK�^K�͘��'͘�Z> ϬϲϭϵϵϬϯϴϭϲϳϬ ϮϬϭϭ Ϭ͕ϵϴϳ Ϭ͕ϲϵ ϵϵ 

ϭϰϲ ^� ��>�'ZK^^K�D͘�Θ�>͘�^͘^͘ ϬϲϱϵϵϬϮϯϬϬϭϬ ϮϬϭϭ Ϭ͕ϵϴϳ Ϭ͕ϲϬ ϵϵ 

ϭϰϳ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϬϰϰϱϯϱϱ ϮϬϭϮ Ϭ͕ϵϴϱ Ϭ͕ϲϲ ϵϵ 

ϭϰϴ �� ��͘��'Z͘�D/'>/���/K�'/K���,/EK�� ϬϲϭϵϵϬϰϭϯϯϵϱ ϮϬϭϭ Ϭ͕ϵϴϱ Ϭ͕ϲϬ ϵϵ 

ϭϰϵ �� >��&�ddKZ/���/�EKEE��s/E��E����� ϬϲϭϵϵϬϰϯϰϬϱϴ ϮϬϭϭ Ϭ͕ϵϴϰ Ϭ͕ϲϰ ϵϵ 

ϭϱϬ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϲϬϴϬϱϯ ϮϬϭϱ Ϭ͕ϵϴϯ Ϭ͕ϲϰ ϵϵ 



ϮϬ 

 

dĂďĞůůĂ�ϯ�-��ůĞŶĐŽ�ĚĞůůĞ�ďƵĨĂůĞ�ƌĂŶŬ�ϵϵ�ƐĞŶǌĂ�ƉĂĚƌĞ�ĐĞƌƚŽ�Ğ�ŽƌĚŝŶĂƚĞ�ƉĞƌ�ŝŶĚŝĐĞ�ĚĞĐƌĞƐĐĞŶƚĞ 

EΣ WZKs �>>�s�D�EdK D�dZ/�K>� �EEK D�D��K/Eͬ��z ��� Z�E< 

ϭϱϭ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϮϵϳϮϮϮ ϮϬϬϵ Ϭ͕ϵϴϭ Ϭ͕ϲϲ ϵϵ 

ϭϱϮ �� ��͘��'Z͘�'�ZK&�>K�Z�&&��>� ϬϲϭϵϵϬϯϳϯϬϯϴ ϮϬϭϭ Ϭ͕ϵϴϬ Ϭ͕ϲϱ ϵϵ 

ϭϱϯ &' &�ddKZ/���Wh>/��^K�͘�'Z͘��Z͘>͘ ϬϳϭϵϵϬϬϵϳϲϳϯ ϮϬϭϬ Ϭ͕ϵϳϵ Ϭ͕ϲϲ ϵϵ 

ϭϱϰ &' &�ddKZ/���Wh>/��^K�͘�'Z͘��Z͘>͘ ϬϳϭϵϵϬϬϵϳϰϱϬ ϮϬϬϵ Ϭ͕ϵϳϵ Ϭ͕ϲϳ ϵϵ 

ϭϱϱ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϭϵϮϲϰϰϳ ϮϬϭϴ Ϭ͕ϵϳϴ Ϭ͕ϯϰ ϵϵ 

ϭϱϲ �� �/K�s/d�>��^Z> ϬϲϭϵϵϬϳϵϭϳϴϵ ϮϬϭϳ Ϭ͕ϵϳϱ Ϭ͕ϲϬ ϵϵ 

ϭϱϳ ^� ��ZZKE��D�Z/E� ϬϲϱϵϵϬϭϵϭϲϵϲ ϮϬϬϵ Ϭ͕ϵϳϱ Ϭ͕ϲϰ ϵϵ 

ϭϱϴ �� &�ddKZ/���K>>�>�WZ��^K�͘��'Z͘���Z͘>͘ ϬϲϭϵϵϬϳϳϱϵϮϳ ϮϬϭϳ Ϭ͕ϵϳϮ Ϭ͕ϲϯ ϵϵ 

ϭϱϵ �� dKZZ�s���,/���/��Z�E�/��>&KE^K�� ϬϲϭϵϵϬϱϴϰϴϬϴ ϮϬϭϱ Ϭ͕ϵϲϱ Ϭ͕ϲϯ ϵϵ 

ϭϲϬ �� >��&�ddKZ/���/�EKEE��s/E��E����� ϬϲϭϵϵϬϱϯϭϭϯϰ ϮϬϭϯ Ϭ͕ϵϲϱ Ϭ͕ϲϰ ϵϵ 

ϭϲϭ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϰϳϰϴϲϭ ϮϬϭϮ Ϭ͕ϵϲϰ Ϭ͕ϲϰ ϵϵ 

ϭϲϮ �� &�ddKZ/��Z��>���/�dKZ�/EK�^K�͘��'͘�Z> ϬϲϭϵϵϬϳϯϲϴϳϱ ϮϬϭϲ Ϭ͕ϵϲϯ Ϭ͕ϲϯ ϵϵ 

ϭϲϯ �� �'ZK�KKd��E/���D�Z�,�^���������� ϬϲϭϵϵϬϯϰϰϳϲϰ ϮϬϭϬ Ϭ͕ϵϲϮ Ϭ͕ϲϴ ϵϵ 

ϭϲϰ &' &�ddKZ/���Wh>/��^K�͘�'Z͘��Z͘>͘ ϬϳϭϵϵϬϭϮϲϮϯϲ ϮϬϭϭ Ϭ͕ϵϲϮ Ϭ͕ϲϳ ϵϵ 

ϭϲϱ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϯϳϱϱϮϲ ϮϬϭϭ Ϭ͕ϵϲϬ Ϭ͕ϲϰ ϵϵ 

ϭϲϲ �� >��&�ddKZ/���/�EKEE��s/E��E����� ϬϲϭϵϵϬϯϮϵϲϰϮ ϮϬϬϵ Ϭ͕ϵϲϬ Ϭ͕ϲϰ ϵϵ 

ϭϲϳ �� ^͘�^͘�&Z�d�>>/�'�ZK&�>K ϬϲϭϵϵϬϱϬϯϲϱϯ ϮϬϭϰ Ϭ͕ϵϲϬ Ϭ͕ϲϰ ϵϵ 

ϭϲϴ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϬϯϲϮϱϵϭ ϮϬϭϬ Ϭ͕ϵϲϬ Ϭ͕ϲϯ ϵϵ 

ϭϲϵ &' &�ddKZ/���Wh>/��^K�͘�'Z͘��Z͘>͘ ϬϳϭϵϵϬϭϮϱϵϲϴ ϮϬϭϭ Ϭ͕ϵϱϵ Ϭ͕ϲϲ ϵϵ 

ϭϳϬ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϭϱϴϱϬϬ ϮϬϬϲ Ϭ͕ϵϱϲ Ϭ͕ϲϴ ϵϵ 

ϭϳϭ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϲϳϴϯϮϴ ϮϬϭϲ Ϭ͕ϵϱϰ Ϭ͕ϲϰ ϵϵ 

ϭϳϮ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϰϳϱϭϴϱ ϮϬϭϯ Ϭ͕ϵϱϬ Ϭ͕ϲϲ ϵϵ 

ϭϳϯ �� �/K�s/d�>��^Z> ϬϲϭϵϵϬϲϳϴϯϱϲ ϮϬϭϲ Ϭ͕ϵϱϬ Ϭ͕ϲϯ ϵϵ 

ϭϳϰ �� &�ddKZ/��Z��>���/�dKZ�/EK�^K�͘��'͘�Z> ϬϲϭϵϵϬϲϰϮϯϯϱ ϮϬϭϱ Ϭ͕ϵϰϴ Ϭ͕ϲϯ ϵϵ 

ϭϳϱ ^� ��ZZKE��D�Z/E� ϬϲϱϵϵϬϮϱϱϵϮϯ ϮϬϭϭ Ϭ͕ϵϰϳ Ϭ͕ϲϲ ϵϵ 

ϭϳϲ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϬϯϲϯϬϰϳ ϮϬϭϭ Ϭ͕ϵϰϲ Ϭ͕ϳϭ ϵϵ 

ϭϳϳ �� ��͘��'Z͘�W�dZ�>>� ϬϱϵϵϵϬϮϲϲϳϳϬ ϮϬϭϰ Ϭ͕ϵϰϲ Ϭ͕ϲϬ ϵϵ 

ϭϳϴ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϬϲϲϳϰϴϰ ϮϬϭϱ Ϭ͕ϵϰϮ Ϭ͕ϲϯ ϵϵ 

ϭϳϵ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϰϳϱϭϰϳ ϮϬϭϯ Ϭ͕ϵϰϮ Ϭ͕ϲϰ ϵϵ 

ϭϴϬ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϰϯϮϳϳϵ ϮϬϭϭ Ϭ͕ϵϰϮ Ϭ͕ϲϳ ϵϵ 

ϭϴϭ �� ��͘��'Z͘�D/'>/���/K�'/K���,/EK�� ϬϲϭϵϵϬϰϭϯϯϴϬ ϮϬϭϭ Ϭ͕ϵϰϭ Ϭ͕ϲϰ ϵϵ 

ϭϴϮ >d �'Z/�K>���KKd��E/���ZK�E��^͘�͘^͘ ϬϱϵϵϵϬϯϬϮϰϴϭ ϮϬϭϲ Ϭ͕ϵϰϬ Ϭ͕ϲϯ ϵϵ 

ϭϴϯ ^� ��ZZKE��D�Z/E� ϬϲϱϵϵϬϯϯϳϬϮϯ ϮϬϭϯ Ϭ͕ϵϯϵ Ϭ͕ϲϬ ϵϵ 

ϭϴϰ �� &�ddKZ/��Z��>���/�dKZ�/EK�^K�͘��'͘�Z> ϬϲϭϵϵϬϱϬϯϴϳϳ ϮϬϭϱ Ϭ͕ϵϯϳ Ϭ͕ϲϲ ϵϵ 

ϭϴϱ �� &�ddKZ/��D�ZZh��ZK�^͘^͘��'Z/�K>� ϬϲϭϵϵϬϳϬϲϮϯϳ ϮϬϭϲ Ϭ͕ϵϯϰ Ϭ͕ϲϰ ϵϵ 

ϭϴϲ �� >��&�ddKZ/���/�EKEE��s/E��E����� ϬϲϭϵϵϬϱϯϵϴϮϵ ϮϬϭϯ Ϭ͕ϵϯϯ Ϭ͕ϲϯ ϵϵ 

ϭϴϳ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϮϵϳϮϮϰ ϮϬϬϵ Ϭ͕ϵϯϮ Ϭ͕ϳϬ ϵϵ 

ϭϴϴ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϰϯϮϴϱϯ ϮϬϭϭ Ϭ͕ϵϯϭ Ϭ͕ϲϱ ϵϵ 

ϭϴϵ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϲϳϴϯϱϬ ϮϬϭϲ Ϭ͕ϵϯϭ Ϭ͕ϲϰ ϵϵ 

ϭϵϬ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϬϲϭϯϳϳϳ ϮϬϬϴ Ϭ͕ϵϯϭ Ϭ͕ϲϲ ϵϵ 

ϭϵϭ &' &�ddKZ/���Wh>/��^K�͘�'Z͘��Z͘>͘ ϬϳϭϵϵϬϬϵϳϱϱϵ ϮϬϬϵ Ϭ͕ϵϯϭ Ϭ͕ϲϵ ϵϵ 

ϭϵϮ ^� ��ZZKE��D�Z/E� ϬϲϱϵϵϬϱϰϳϰϮϱ ϮϬϭϴ Ϭ͕ϵϯϬ Ϭ͕ϯϲ ϵϵ 

ϭϵϯ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϬϲϲϳϯϱϳ ϮϬϭϱ Ϭ͕ϵϮϵ Ϭ͕ϲϲ ϵϵ 

ϭϵϰ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϮϵϳϭϳϵ ϮϬϬϵ Ϭ͕ϵϮϵ Ϭ͕ϳϮ ϵϵ 

ϭϵϱ >d �'Z/�K>���KKd��E/���ZK�E��^͘�͘^͘ ϬϱϵϵϵϬϮϯϬϵϯϳ ϮϬϭϯ Ϭ͕ϵϮϲ Ϭ͕ϲϭ ϵϵ 

ϭϵϲ �� &�ddKZ/��Z��>���/�dKZ�/EK�^K�͘��'͘�Z> ϬϲϭϵϵϬϳϯϳϬϰϭ ϮϬϭϳ Ϭ͕ϵϮϱ Ϭ͕ϲϰ ϵϵ 

ϭϵϳ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϰϳϱϭϴϴ ϮϬϭϯ Ϭ͕ϵϮϱ Ϭ͕ϲϯ ϵϵ 

ϭϵϴ �� ��͘��'Z͘�'�ZK&�>K�Z�&&��>� ϬϲϭϵϵϬϯϳϯϬϮϰ ϮϬϭϬ Ϭ͕ϵϮϱ Ϭ͕ϲϵ ϵϵ 

ϭϵϵ �� &�ddKZ/��Z��>���/�dKZ�/EK�^K�͘��'͘�Z> ϬϲϭϵϵϬϯϴϭϲϭϮ ϮϬϭϭ Ϭ͕ϵϮϰ Ϭ͕ϲϳ ϵϵ 

ϮϬϬ �� /�DD���EdKE/K ϬϲϭϵϵϬϰϰϳϳϲϴ ϮϬϭϮ Ϭ͕ϵϮϯ Ϭ͕ϳϬ ϵϵ 



Ϯϭ 

 

dĂďĞůůĂ�ϯ�-��ůĞŶĐŽ�ĚĞůůĞ�ďƵĨĂůĞ�ƌĂŶŬ�ϵϵ�ƐĞŶǌĂ�ƉĂĚƌĞ�ĐĞƌƚŽ�Ğ�ŽƌĚŝŶĂƚĞ�ƉĞƌ�ŝŶĚŝĐĞ�ĚĞĐƌĞƐĐĞŶƚĞ 

EΣ WZKs �>>�s�D�EdK D�dZ/�K>� �EEK D�D��K/Eͬ��z ��� Z�E< 

ϮϬϭ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϯϳϱϯϱϵ ϮϬϭϬ Ϭ͕ϵϮϯ Ϭ͕ϲϳ ϵϵ 

ϮϬϮ �� ��͘��'Z͘�D/'>/���/K�'/K���,/EK�� ϬϲϭϵϵϬϱϮϳϱϲϰ ϮϬϭϰ Ϭ͕ϵϮϭ Ϭ͕ϲϳ ϵϵ 

ϮϬϯ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϬϱϵϵϭϱϲ ϮϬϭϰ Ϭ͕ϵϭϵ Ϭ͕ϲϲ ϵϵ 

ϮϬϰ �� &�ddKZ/���K>>�>�WZ��^K�͘��'Z͘���Z͘>͘ ϬϲϭϵϵϬϮϵϬϭϰϬ ϮϬϬϴ Ϭ͕ϵϭϳ Ϭ͕ϲϱ ϵϵ 

ϮϬϱ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϮϵϳϮϱϮ ϮϬϬϵ Ϭ͕ϵϭϳ Ϭ͕ϲϰ ϵϵ 

ϮϬϲ &' &�ddKZ/���Wh>/��^K�͘�'Z͘��Z͘>͘ ϬϳϭϵϵϬϭϲϰϭϴϰ ϮϬϭϰ Ϭ͕ϵϭϰ Ϭ͕ϲϱ ϵϵ 

ϮϬϳ �� &�ddKZ/���K>>�>�WZ��^K�͘��'Z͘���Z͘>͘ ϬϲϭϵϵϬϱϬϴϭϰϬ ϮϬϭϯ Ϭ͕ϵϭϰ Ϭ͕ϲϲ ϵϵ 

ϮϬϴ �� /�DD����^�Z��'/h>/K������������� ϬϲϭϵϵϬϱϰϭϱϯϵ ϮϬϭϰ Ϭ͕ϵϭϰ Ϭ͕ϲϯ ϵϵ 

ϮϬϵ ^� ��ZZKE��D�Z/E� ϬϲϱϵϵϬϭϵϭϲϳϵ ϮϬϬϵ Ϭ͕ϵϭϮ Ϭ͕ϲϴ ϵϵ 

ϮϭϬ �� >��&�ddKZ/���/�EKEE��s/E��E����� ϬϲϭϵϵϬϰϯϰϬϴϰ ϮϬϭϭ Ϭ͕ϵϭϮ Ϭ͕ϲϴ ϵϵ 

Ϯϭϭ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϲϳϴϯϬϯ ϮϬϭϲ Ϭ͕ϵϭϭ Ϭ͕ϲϰ ϵϵ 

ϮϭϮ &' &�ddKZ/���Wh>/��^K�͘�'Z͘��Z͘>͘ ϬϳϭϵϵϬϭϭϱϰϴϲ ϮϬϭϬ Ϭ͕ϵϭϭ Ϭ͕ϲϳ ϵϵ 

Ϯϭϯ �� &�ddKZ/��D�ZZh��ZK�^͘^͘��'Z/�K>� ϬϲϭϵϵϬϲϰϵϮϱϯ ϮϬϭϱ Ϭ͕ϵϭϬ Ϭ͕ϲϰ ϵϵ 

Ϯϭϰ �� /�DD����^�Z��'/h>/K������������� ϬϲϭϵϵϬϰϯϮϰϱϭ ϮϬϭϮ Ϭ͕ϵϬϴ Ϭ͕ϲϲ ϵϵ 

Ϯϭϱ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϭϱϴϰϮϴϱ ϮϬϭϲ Ϭ͕ϵϬϲ Ϭ͕ϲϰ ϵϵ 

Ϯϭϲ ^� ��ZZKE��D�Z/E� ϬϲϱϵϵϬϮϯϬϮϬϮ ϮϬϭϬ Ϭ͕ϵϬϯ Ϭ͕ϲϵ ϵϵ 

Ϯϭϳ &' &�ddKZ/���Wh>/��^K�͘�'Z͘��Z͘>͘ ϬϳϭϵϵϬϭϰϮϬϭϮ ϮϬϭϮ Ϭ͕ϵϬϮ Ϭ͕ϲϳ ϵϵ 

Ϯϭϴ �� &�ddKZ/��Z��>���/�dKZ�/EK�^K�͘��'͘�Z> ϬϲϭϵϵϬϲϰϮϮϯϳ ϮϬϭϱ Ϭ͕ϵϬϬ Ϭ͕ϲϯ ϵϵ 

Ϯϭϵ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϬϴϲϲϰϲϰ ϮϬϭϬ Ϭ͕ϴϵϵ Ϭ͕ϲϲ ϵϵ 

ϮϮϬ &' &�ddKZ/���Wh>/��^K�͘�'Z͘��Z͘>͘ ϬϳϭϵϵϬϬϴϴϵϲϴ ϮϬϬϴ Ϭ͕ϴϵϳ Ϭ͕ϲϵ ϵϵ 

ϮϮϭ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϬϳϱϳϮϰϴ ϮϬϭϳ Ϭ͕ϴϵϳ Ϭ͕ϲϱ ϵϵ 

ϮϮϮ �� &�ddKZ/��Z��>���/�dKZ�/EK�^K�͘��'͘�Z> ϬϲϭϵϵϬϱϬϯϵϭϱ ϮϬϭϱ Ϭ͕ϴϵϱ Ϭ͕ϲϰ ϵϵ 

ϮϮϯ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϮϵϳϮϱϳ ϮϬϬϵ Ϭ͕ϴϵϯ Ϭ͕ϲϴ ϵϵ 

ϮϮϰ �� /�DD����^�Z��'/h>/K������������� ϬϲϭϵϵϬϯϳϵϱϰϮ ϮϬϭϭ Ϭ͕ϴϵϯ Ϭ͕ϲϲ ϵϵ 

ϮϮϱ &' &�ddKZ/���Wh>/��^K�͘�'Z͘��Z͘>͘ ϬϳϭϵϵϬϭϴϵϭϮϲ ϮϬϭϲ Ϭ͕ϴϵϮ Ϭ͕ϲϰ ϵϵ 

ϮϮϲ �� ��͘��'Z͘�'�ZK&�>K�Z�&&��>� ϬϲϭϵϵϬϳϴϴϮϰϳ ϮϬϭϳ Ϭ͕ϴϵϮ Ϭ͕ϲϮ ϵϵ 

ϮϮϳ �� dKZZ�s���,/���/��Z�E�/��>&KE^K�� ϬϲϭϵϵϬϱϮϴϲϭϯ ϮϬϭϯ Ϭ͕ϴϵϮ Ϭ͕ϲϭ ϵϵ 

ϮϮϴ �� ��͘��'Z͘�>�d/�/��^͘Z͘>͘ ϬϲϭϵϵϬϮϭϬϳϮϬ ϮϬϬϳ Ϭ͕ϴϵϭ Ϭ͕ϲϮ ϵϵ 

ϮϮϵ �� ��͘��'Z͘�>�d/�/��^͘Z͘>͘ ϬϲϭϵϵϬϯϱϲϮϳϮ ϮϬϭϬ Ϭ͕ϴϵϭ Ϭ͕ϲϯ ϵϵ 

ϮϯϬ �� /�DD����^�Z��'/h>/K������������� ϬϲϭϵϵϬϳϰϴϭϴϱ ϮϬϭϲ Ϭ͕ϴϵϬ Ϭ͕ϲϰ ϵϵ 

Ϯϯϭ &' &�ddKZ/���Wh>/��^K�͘�'Z͘��Z͘>͘ ϬϲϭϵϵϬϰϴϰϴϰϬ ϮϬϭϯ Ϭ͕ϴϵϬ Ϭ͕ϲϯ ϵϵ 

ϮϯϮ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϬϱϯϳϳϬϱ ϮϬϭϰ Ϭ͕ϴϴϵ Ϭ͕ϲϳ ϵϵ 

Ϯϯϯ �� &�ddKZ/���K>>�>�WZ��^K�͘��'Z͘���Z͘>͘ ϬϲϭϵϵϬϲϳϱϲϱϯ ϮϬϭϲ Ϭ͕ϴϴϵ Ϭ͕ϲϯ ϵϵ 

Ϯϯϰ &' &�ddKZ/���Wh>/��^K�͘�'Z͘��Z͘>͘ ϬϳϭϵϵϬϭϱϭϭϱϯ ϮϬϭϯ Ϭ͕ϴϴϵ Ϭ͕ϲϲ ϵϵ 

Ϯϯϱ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϰϳϱϭϳϳ ϮϬϭϯ Ϭ͕ϴϴϴ Ϭ͕ϲϰ ϵϵ 

Ϯϯϲ &' &�ddKZ/���Wh>/��^K�͘�'Z͘��Z͘>͘ ϬϳϭϵϵϬϬϵϳϲϭϴ ϮϬϬϵ Ϭ͕ϴϴϲ Ϭ͕ϳϬ ϵϵ 

Ϯϯϳ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϬϴϬϭϬϳϴ ϮϬϭϳ Ϭ͕ϴϴϲ Ϭ͕ϲϯ ϵϵ 

Ϯϯϴ �� /�DD����^�Z��'/h>/K������������� ϬϲϭϵϵϬϰϭϱϲϲϰ ϮϬϭϭ Ϭ͕ϴϴϰ Ϭ͕ϲϰ ϵϵ 

Ϯϯϵ �� &�ddKZ/��Z��>���/�dKZ�/EK�^K�͘��'͘�Z> ϬϲϭϵϵϬϱϮϵϬϭϬ ϮϬϭϰ Ϭ͕ϴϴϯ Ϭ͕ϲϰ ϵϵ 

ϮϰϬ �� &�ddKZ/���K>>�>�WZ��^K�͘��'Z͘���Z͘>͘ ϬϲϭϵϵϬϴϭϯϬϵϵ ϮϬϭϳ Ϭ͕ϴϴϯ Ϭ͕ϲϯ ϵϵ 

Ϯϰϭ �� >��&�ddKZ/���/�EKEE��s/E��E����� ϬϲϭϵϵϬϱϯϵϴϵϭ ϮϬϭϯ Ϭ͕ϴϴϯ Ϭ͕ϲϯ ϵϵ 

ϮϰϮ �� &�ddKZ/��Z��>���/�dKZ�/EK�^K�͘��'͘�Z> ϬϲϭϵϵϬϯϬϯϵϮϬ ϮϬϬϵ Ϭ͕ϴϴϭ Ϭ͕ϲϭ ϵϵ 

Ϯϰϯ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϬϱϲϮϵϴϴ ϮϬϬϴ Ϭ͕ϴϴϭ Ϭ͕ϳϮ ϵϵ 

Ϯϰϰ &' &�ddKZ/���Wh>/��^K�͘�'Z͘��Z͘>͘ ϬϳϭϵϵϬϭϱϭϮϯϬ ϮϬϭϯ Ϭ͕ϴϴϬ Ϭ͕ϲϵ ϵϵ 

Ϯϰϱ �� �'ZK�KKd��E/���D�Z�,�^���������� ϬϲϭϵϵϬϯϰϰϳϱϳ ϮϬϭϬ Ϭ͕ϴϳϵ Ϭ͕ϲϴ ϵϵ 

Ϯϰϲ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϬϰϰϱϮϴϯ ϮϬϭϮ Ϭ͕ϴϳϳ Ϭ͕ϲϲ ϵϵ 

Ϯϰϳ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϭϵϳϴϮϱϴ ϮϬϭϴ Ϭ͕ϴϳϲ Ϭ͕ϯϱ ϵϵ 

Ϯϰϴ �� >��&�ddKZ/���/�EKEE��s/E��E����� ϬϲϭϵϵϬϲϭϲϴϳϰ ϮϬϭϰ Ϭ͕ϴϳϰ Ϭ͕ϲϱ ϵϵ 

Ϯϰϵ �� �'ZK�KKd��E/���D�Z�,�^���������� ϬϲϭϵϵϬϯϰϰϳϯϱ ϮϬϬϵ Ϭ͕ϴϳϯ Ϭ͕ϳϬ ϵϵ 

ϮϱϬ �� &�ddKZ/���K>>�>�WZ��^K�͘��'Z͘���Z͘>͘ ϬϲϭϵϵϬϲϳϱϲϱϱ ϮϬϭϲ Ϭ͕ϴϳϯ Ϭ͕ϲϯ ϵϵ 



ϮϮ 
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EΣ WZKs �>>�s�D�EdK D�dZ/�K>� �EEK D�D��K/Eͬ��z ��� Z�E< 

Ϯϱϭ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϬϱϵϵϭϰϵ ϮϬϭϰ Ϭ͕ϴϳϯ Ϭ͕ϲϳ ϵϵ 

ϮϱϮ &' &�ddKZ/���Wh>/��^K�͘�'Z͘��Z͘>͘ ϬϳϭϵϵϬϭϮϲϭϬϲ ϮϬϭϭ Ϭ͕ϴϳϯ Ϭ͕ϳϬ ϵϵ 

Ϯϱϯ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϯϳϱϱϯϵ ϮϬϭϭ Ϭ͕ϴϳϮ Ϭ͕ϲϵ ϵϵ 

Ϯϱϰ �� &�ddKZ/��Z��>���/�dKZ�/EK�^K�͘��'͘�Z> ϬϲϭϵϵϬϲϰϮϭϳϴ ϮϬϭϱ Ϭ͕ϴϳϮ Ϭ͕ϲϲ ϵϵ 

Ϯϱϱ ^� ��>�'ZK^^K�D͘�Θ�>͘�^͘^͘ ϬϲϱϵϵϬϰϳϴϰϴϰ ϮϬϭϳ Ϭ͕ϴϳϮ Ϭ͕ϲϯ ϵϵ 

Ϯϱϲ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϰϯϮϴϰϴ ϮϬϭϭ Ϭ͕ϴϳϭ Ϭ͕ϲϰ ϵϵ 

Ϯϱϳ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϬϰϳϲϬϱϯ ϮϬϭϮ Ϭ͕ϴϳϭ Ϭ͕ϲϰ ϵϵ 

Ϯϱϴ �� dKZZ�s���,/���/��Z�E�/��>&KE^K�� ϬϲϭϵϵϬϰϳϭϴϴϱ ϮϬϭϮ Ϭ͕ϴϳϭ Ϭ͕ϲϬ ϵϵ 

Ϯϱϵ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϲϳϴϰϭϲ ϮϬϭϲ Ϭ͕ϴϳϬ Ϭ͕ϲϰ ϵϵ 

ϮϲϬ >d �'Z/�K>���KKd��E/���ZK�E��^͘�͘^͘ ϬϱϵϵϵϬϯϮϭϭϴϬ ϮϬϭϲ Ϭ͕ϴϲϳ Ϭ͕ϲϰ ϵϵ 

Ϯϲϭ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϳϵϭϴϯϰ ϮϬϭϳ Ϭ͕ϴϲϳ Ϭ͕ϲϯ ϵϵ 

ϮϲϮ �� >��&�ddKZ/���/�EKEE��s/E��E����� ϬϲϭϵϵϬϱϬϲϯϳϮ ϮϬϭϯ Ϭ͕ϴϲϳ Ϭ͕ϲϰ ϵϵ 

Ϯϲϯ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϬϱϮϮϲϳϰ ϮϬϭϯ Ϭ͕ϴϲϲ Ϭ͕ϲϯ ϵϵ 

Ϯϲϰ Dd ^K�͘��'Z͘��Z���EK�Z/s�Z�^Yh/��/�Z/E/�s͘����͘�^͘^͘ ϬϳϳϵϵϬϬϵϭϴϬϱ ϮϬϭϲ Ϭ͕ϴϲϲ Ϭ͕ϲϬ ϵϵ 

Ϯϲϱ �� /�DD����^�Z��'/h>/K������������� ϬϲϭϵϵϬϱϵϴϯϵϴ ϮϬϭϱ Ϭ͕ϴϲϲ Ϭ͕ϲϰ ϵϵ 

Ϯϲϲ �� &�ddKZ/���K>>�>�WZ��^K�͘��'Z͘���Z͘>͘ ϬϲϭϵϵϬϱϬϴϭϱϴ ϮϬϭϯ Ϭ͕ϴϲϱ Ϭ͕ϲϵ ϵϵ 

Ϯϲϳ �� ^͘�^͘�&Z�d�>>/�'�ZK&�>K ϬϲϭϵϵϬϱϬϯϱϴϲ ϮϬϭϯ Ϭ͕ϴϲϱ Ϭ͕ϲϲ ϵϵ 

Ϯϲϴ �� /�DD���EdKE/K ϬϲϭϵϵϬϮϳϳϯϵϰ ϮϬϬϴ Ϭ͕ϴϲϱ Ϭ͕ϲϵ ϵϵ 

Ϯϲϵ �� &�ddKZ/��D�ZZh��ZK�^͘^͘��'Z/�K>� ϬϲϭϵϵϬϳϳϵϰϱϱ ϮϬϭϳ Ϭ͕ϴϲϱ Ϭ͕ϲϰ ϵϵ 

ϮϳϬ �� >��&�ddKZ/���/�EKEE��s/E��E����� ϬϲϭϵϵϬϰϯϰϬϴϴ ϮϬϭϭ Ϭ͕ϴϲϱ Ϭ͕ϲϯ ϵϵ 

Ϯϳϭ �� &�ddKZ/��Z��>���/�dKZ�/EK�^K�͘��'͘�Z> ϬϲϭϵϵϬϳϯϳϱϳϳ ϮϬϭϴ Ϭ͕ϴϲϰ Ϭ͕ϲϯ ϵϵ 

ϮϳϮ �� ^͘�^͘�&Z�d�>>/�'�ZK&�>K ϬϲϭϵϵϬϭϱϴϴϰϴ ϮϬϬϲ Ϭ͕ϴϲϯ Ϭ͕ϳϯ ϵϵ 

Ϯϳϯ �� >��&�ddKZ/���/�EKEE��s/E��E����� ϬϲϭϵϵϬϯϮϵϱϲϳ ϮϬϬϵ Ϭ͕ϴϲϯ Ϭ͕ϲϳ ϵϵ 

Ϯϳϰ &' &�ddKZ/���Wh>/��^K�͘�'Z͘��Z͘>͘ ϬϳϭϵϵϬϭϭϱϱϵϭ ϮϬϭϬ Ϭ͕ϴϲϮ Ϭ͕ϲϵ ϵϵ 

Ϯϳϱ �� ��͘��'Z͘�'�ZK&�>K�Z�&&��>� ϬϲϭϵϵϬϰϬϭϰϬϲ ϮϬϭϮ Ϭ͕ϴϲϮ Ϭ͕ϲϮ ϵϵ 

Ϯϳϲ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϰϳϱϭϲϰ ϮϬϭϯ Ϭ͕ϴϲϭ Ϭ͕ϲϲ ϵϵ 

Ϯϳϳ �� &�ddKZ/��Z��>���/�dKZ�/EK�^K�͘��'͘�Z> ϬϲϭϵϵϬϳϯϳϮϳϭ ϮϬϭϳ Ϭ͕ϴϲϭ Ϭ͕ϲϰ ϵϵ 

Ϯϳϴ �� &�ddKZ/��Z��>���/�dKZ�/EK�^K�͘��'͘�Z> ϬϲϭϵϵϬϱϮϴϴϰϭ ϮϬϭϯ Ϭ͕ϴϲϭ Ϭ͕ϲϯ ϵϵ 

Ϯϳϵ &' &�ddKZ/���Wh>/��^K�͘�'Z͘��Z͘>͘ ϬϳϭϵϵϬϭϮϲϮϮϭ ϮϬϭϭ Ϭ͕ϴϲϬ Ϭ͕ϲϰ ϵϵ 

ϮϴϬ ^� ��>�'ZK^^K�D͘�Θ�>͘�^͘^͘ ϬϲϱϵϵϬϭϴϳϭϭϴ ϮϬϬϵ Ϭ͕ϴϲϬ Ϭ͕ϲϯ ϵϵ 

Ϯϴϭ &' &�ddKZ/���Wh>/��^K�͘�'Z͘��Z͘>͘ ϬϳϭϵϵϬϭϮϲϭϮϰ ϮϬϭϭ Ϭ͕ϴϲϬ Ϭ͕ϲϲ ϵϵ 

ϮϴϮ �� /�DD����^�Z��'/h>/K������������� ϬϲϭϵϵϬϰϴϴϰϯϳ ϮϬϭϮ Ϭ͕ϴϲϬ Ϭ͕ϲϰ ϵϵ 

Ϯϴϯ �� &�ddKZ/��D�ZZh��ZK�^͘^͘��'Z/�K>� ϬϲϭϵϵϬϰϴϰϳϭϰ ϮϬϭϮ Ϭ͕ϴϱϵ Ϭ͕ϲϱ ϵϵ 

Ϯϴϰ ^� ��>�'ZK^^K�D͘�Θ�>͘�^͘^͘ ϬϲϱϵϵϬϮϮϵϴϳϯ ϮϬϭϬ Ϭ͕ϴϱϵ Ϭ͕ϲϴ ϵϵ 

Ϯϴϱ �� ^͘�^͘�&Z�d�>>/�'�ZK&�>K ϬϲϭϵϵϬϱϬϯϯϰϳ ϮϬϭϮ Ϭ͕ϴϱϵ Ϭ͕ϲϯ ϵϵ 

Ϯϴϲ &' &�ddKZ/���Wh>/��^K�͘�'Z͘��Z͘>͘ ϬϳϭϵϵϬϭϮϲϬϰϰ ϮϬϭϭ Ϭ͕ϴϱϴ Ϭ͕ϲϵ ϵϵ 

Ϯϴϳ &' &�ddKZ/���Wh>/��^K�͘�'Z͘��Z͘>͘ ϬϳϭϵϵϬϬϵϳϱϴϯ ϮϬϬϵ Ϭ͕ϴϱϳ Ϭ͕ϳϮ ϵϵ 

Ϯϴϴ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϬϴϲϲϯϴϳ ϮϬϭϬ Ϭ͕ϴϱϳ Ϭ͕ϲϵ ϵϵ 

Ϯϴϵ �� &�ddKZ/��Z��>���/�dKZ�/EK�^K�͘��'͘�Z> ϬϲϭϵϵϬϲϰϯϱϮϲ ϮϬϭϱ Ϭ͕ϴϱϳ Ϭ͕ϲϯ ϵϵ 

ϮϵϬ &' &�ddKZ/���Wh>/��^K�͘�'Z͘��Z͘>͘ ϬϳϭϵϵϬϬϰϰϵϰϮ ϮϬϬϱ Ϭ͕ϴϱϳ Ϭ͕ϳϮ ϵϵ 

Ϯϵϭ >d �'Z/�K>���KKd��E/���ZK�E��^͘�͘^͘ ϬϱϵϵϵϬϯϬϮϰϬϲ ϮϬϭϲ Ϭ͕ϴϱϲ Ϭ͕ϲϯ ϵϵ 

ϮϵϮ 'Z �/���/�>KE��^K�͘��'Z/�͘�^͘^͘���� ϬϱϯϵϵϬϭϮϭϳϳϮ ϮϬϭϰ Ϭ͕ϴϱϲ Ϭ͕ϱϵ ϵϵ 

Ϯϵϯ �� &�ddKZ/��Z��>���/�dKZ�/EK�^K�͘��'͘�Z> ϬϲϭϵϵϬϱϬϯϲϵϲ ϮϬϭϰ Ϭ͕ϴϱϱ Ϭ͕ϲϰ ϵϵ 

Ϯϵϰ �� �'ZK�KKd��E/���D�Z�,�^���������� ϬϲϭϵϵϬϱϭϬϯϳϴ ϮϬϭϰ Ϭ͕ϴϱϯ Ϭ͕ϲϰ ϵϵ 

Ϯϵϱ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϲϬϴϬϳϯ ϮϬϭϱ Ϭ͕ϴϱϯ Ϭ͕ϲϱ ϵϵ 

Ϯϵϲ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϯϳϱϱϱϬ ϮϬϭϭ Ϭ͕ϴϱϮ Ϭ͕ϲϳ ϵϵ 

Ϯϵϳ �� ^͘�^͘�&Z�d�>>/�'�ZK&�>K ϬϲϭϵϵϬϳϬϯϬϰϳ ϮϬϭϲ Ϭ͕ϴϱϮ Ϭ͕ϲϰ ϵϵ 

Ϯϵϴ &' &�ddKZ/���Wh>/��^K�͘�'Z͘��Z͘>͘ ϬϳϭϵϵϬϭϱϭϰϭϵ ϮϬϭϯ Ϭ͕ϴϱϬ Ϭ͕ϲϰ ϵϵ 

Ϯϵϵ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϲϬϳϵϵϳ ϮϬϭϰ Ϭ͕ϴϰϵ Ϭ͕ϲϰ ϵϵ 

ϯϬϬ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϲϬϴϬϰϵ ϮϬϭϱ Ϭ͕ϴϰϵ Ϭ͕ϲϳ ϵϵ 



Ϯϯ 

 

dĂďĞůůĂ�ϯ�-��ůĞŶĐŽ�ĚĞůůĞ�ďƵĨĂůĞ�ƌĂŶŬ�ϵϵ�ƐĞŶǌĂ�ƉĂĚƌĞ�ĐĞƌƚŽ�Ğ�ŽƌĚŝŶĂƚĞ�ƉĞƌ�ŝŶĚŝĐĞ�ĚĞĐƌĞƐĐĞŶƚĞ 

EΣ WZKs �>>�s�D�EdK D�dZ/�K>� �EEK D�D��K/Eͬ��z ��� Z�E< 

ϯϬϭ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϯϳϱϰϭϯ ϮϬϭϬ Ϭ͕ϴϰϴ Ϭ͕ϲϵ ϵϵ 

ϯϬϮ �� &�ddKZ/��Z��>���/�dKZ�/EK�^K�͘��'͘�Z> ϬϲϭϵϵϬϯϴϭϱϰϴ ϮϬϭϭ Ϭ͕ϴϰϲ Ϭ͕ϲϯ ϵϵ 

ϯϬϯ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϲϬϴϮϵϮ ϮϬϭϱ Ϭ͕ϴϰϲ Ϭ͕ϲϯ ϵϵ 

ϯϬϰ �� &�ddKZ/��D�ZZh��ZK�^͘^͘��'Z/�K>� ϬϲϭϵϵϬϰϴϱϬϮϳ ϮϬϭϰ Ϭ͕ϴϰϰ Ϭ͕ϲϰ ϵϵ 

ϯϬϱ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϲϬϴϭϮϬ ϮϬϭϱ Ϭ͕ϴϰϯ Ϭ͕ϲϰ ϵϵ 

ϯϬϲ �� >��&�ddKZ/���/�EKEE��s/E��E����� ϬϲϭϵϵϬϱϯϵϴϯϭ ϮϬϭϯ Ϭ͕ϴϰϯ Ϭ͕ϲϲ ϵϵ 

ϯϬϳ �� /�DD����^�Z��'/h>/K������������� ϬϲϭϵϵϬϱϳϲϴϬϵ ϮϬϭϰ Ϭ͕ϴϰϮ Ϭ͕ϲϱ ϵϵ 

ϯϬϴ &' &�ddKZ/���Wh>/��^K�͘�'Z͘��Z͘>͘ ϬϳϭϵϵϬϭϭϱϱϴϮ ϮϬϭϬ Ϭ͕ϴϰϮ Ϭ͕ϲϰ ϵϵ 

ϯϬϵ &' &�ddKZ/���Wh>/��^K�͘�'Z͘��Z͘>͘ ϬϳϭϵϵϬϭϱϭϰϮϱ ϮϬϭϯ Ϭ͕ϴϰϭ Ϭ͕ϲϱ ϵϵ 

ϯϭϬ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϬϴϲϲϯϱϮ ϮϬϭϬ Ϭ͕ϴϰϭ Ϭ͕ϳϬ ϵϵ 

ϯϭϭ �� ^͘�^͘�&Z�d�>>/�'�ZK&�>K ϬϲϭϵϵϬϳϬϮϵϯϳ ϮϬϭϲ Ϭ͕ϴϰϬ Ϭ͕ϲϰ ϵϵ 

ϯϭϮ �� /�DD����^�Z��'/h>/K������������� ϬϲϭϵϵϬϯϰϵϮϲϬ ϮϬϭϬ Ϭ͕ϴϯϵ Ϭ͕ϲϲ ϵϵ 

ϯϭϯ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϰϯϮϵϰϮ ϮϬϭϮ Ϭ͕ϴϯϵ Ϭ͕ϲϰ ϵϵ 

ϯϭϰ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϬϰϰϱϰϲϳ ϮϬϭϮ Ϭ͕ϴϯϵ Ϭ͕ϲϲ ϵϵ 

ϯϭϱ &' &�ddKZ/���Wh>/��^K�͘�'Z͘��Z͘>͘ ϬϳϭϵϵϬϭϭϱϱϰϲ ϮϬϭϬ Ϭ͕ϴϯϳ Ϭ͕ϲϲ ϵϵ 

ϯϭϲ �� &�ddKZ/��Z��>���/�dKZ�/EK�^K�͘��'͘�Z> ϬϲϭϵϵϬϲϰϯϱϬϭ ϮϬϭϱ Ϭ͕ϴϯϱ Ϭ͕ϲϯ ϵϵ 

ϯϭϳ ^� ��>�'ZK^^K�D͘�Θ�>͘�^͘^͘ ϬϲϱϵϵϬϯϳϲϴϵϱ ϮϬϭϰ Ϭ͕ϴϯϱ Ϭ͕ϲϯ ϵϵ 

ϯϭϴ �� /�DD����^�Z��'/h>/K������������� ϬϲϭϵϵϬϯϰϵϭϵϯ ϮϬϭϬ Ϭ͕ϴϯϰ Ϭ͕ϲϲ ϵϵ 

ϯϭϵ &' &�ddKZ/���Wh>/��^K�͘�'Z͘��Z͘>͘ ϬϳϭϵϵϬϭϲϰϭϱϴ ϮϬϭϰ Ϭ͕ϴϯϰ Ϭ͕ϲϭ ϵϵ 

ϯϮϬ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϬϱϯϳϳϴϵ ϮϬϭϰ Ϭ͕ϴϯϰ Ϭ͕ϲϱ ϵϵ 

ϯϮϭ &' &�ddKZ/���Wh>/��^K�͘�'Z͘��Z͘>͘ ϬϳϭϵϵϬϭϴϵϮϱϱ ϮϬϭϳ Ϭ͕ϴϯϯ Ϭ͕ϲϰ ϵϵ 

ϯϮϮ �� /�DD����^�Z��'/h>/K������������� ϬϲϭϵϵϬϱϭϬϭϯϮ ϮϬϭϯ Ϭ͕ϴϯϯ Ϭ͕ϲϲ ϵϵ 

ϯϮϯ >d �'Z/�K>���KKd��E/���ZK�E��^͘�͘^͘ ϬϱϵϵϵϬϮϴϳϬϳϲ ϮϬϭϱ Ϭ͕ϴϯϮ Ϭ͕ϲϯ ϵϵ 

ϯϮϰ >d �'Z/�K>���KKd��E/���ZK�E��^͘�͘^͘ ϬϱϵϵϵϬϭϳϳϳϰϴ ϮϬϭϭ Ϭ͕ϴϯϮ Ϭ͕ϲϱ ϵϵ 

ϯϮϱ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϭϴϯϴϮϵϬ ϮϬϭϴ Ϭ͕ϴϯϭ Ϭ͕ϯϳ ϵϵ 

ϯϮϲ �� &�ddKZ/��Z��>���/�dKZ�/EK�^K�͘��'͘�Z> ϬϲϭϵϵϬϱϮϴϵϱϭ ϮϬϭϰ Ϭ͕ϴϯϬ Ϭ͕ϲϰ ϵϵ 

ϯϮϳ �� �'ZK�KKd��E/���D�Z�,�^���������� ϬϲϭϵϵϬϯϰϰϴϰϰ ϮϬϭϬ Ϭ͕ϴϯϬ Ϭ͕ϲϯ ϵϵ 

ϯϮϴ �� &�ddKZ/��D�ZZh��ZK�^͘^͘��'Z/�K>� ϬϲϭϵϵϬϰϴϰϵϵϬ ϮϬϭϰ Ϭ͕ϴϮϵ Ϭ͕ϲϲ ϵϵ 

ϯϮϵ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϬϳϮϳϱϰϵ ϮϬϭϲ Ϭ͕ϴϮϴ Ϭ͕ϲϰ ϵϵ 

ϯϯϬ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϬϲϰϰϳϱϮ ϮϬϭϱ Ϭ͕ϴϮϲ Ϭ͕ϲϰ ϵϵ 

ϯϯϭ &' &�ddKZ/���Wh>/��^K�͘�'Z͘��Z͘>͘ ϬϳϭϵϵϬϭϲϰϬϬϮ ϮϬϭϯ Ϭ͕ϴϮϱ Ϭ͕ϲϲ ϵϵ 

ϯϯϮ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϬϲϰϰϳϴϬ ϮϬϭϱ Ϭ͕ϴϮϱ Ϭ͕ϲϲ ϵϵ 

ϯϯϯ �� �'ZK�KKd��E/���D�Z�,�^���������� ϬϲϭϵϵϬϱϭϬϯϭϯ ϮϬϭϯ Ϭ͕ϴϮϱ Ϭ͕ϲϲ ϵϵ 

ϯϯϰ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϭϮϯϳϴϮϬ ϮϬϭϯ Ϭ͕ϴϮϰ Ϭ͕ϲϲ ϵϵ 

ϯϯϱ �� &�ddKZ/��D�ZZh��ZK�^͘^͘��'Z/�K>� ϬϲϭϵϵϬϳϬϲϯϮϬ ϮϬϭϳ Ϭ͕ϴϮϰ Ϭ͕ϲϯ ϵϵ 

ϯϯϲ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϬϳϮϳϰϯϰ ϮϬϭϲ Ϭ͕ϴϮϮ Ϭ͕ϲϰ ϵϵ 

ϯϯϳ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϬϱϵϵϰϲϯ ϮϬϭϱ Ϭ͕ϴϮϮ Ϭ͕ϲϱ ϵϵ 

ϯϯϴ �� /�DD����^�Z��'/h>/K������������� ϬϲϭϵϵϬϴϮϴϰϵϲ ϮϬϭϳ Ϭ͕ϴϮϮ Ϭ͕ϲϰ ϵϵ 

ϯϯϵ �� &�ddKZ/��D�ZZh��ZK�^͘^͘��'Z/�K>� ϬϲϭϵϵϬϰϴϰϳϴϮ ϮϬϭϯ Ϭ͕ϴϮϭ Ϭ͕ϳϬ ϵϵ 

ϯϰϬ �� &�ddKZ/��Z��>���/�dKZ�/EK�^K�͘��'͘�Z> ϬϲϭϵϵϬϱϮϵϬϴϵ ϮϬϭϰ Ϭ͕ϴϮϭ Ϭ͕ϲϰ ϵϵ 

ϯϰϭ �� ^͘�^͘�&Z�d�>>/�'�ZK&�>K ϬϲϭϵϵϬϳϬϮϴϵϵ ϮϬϭϲ Ϭ͕ϴϮϭ Ϭ͕ϲϰ ϵϵ 

ϯϰϮ ^� ��ZZKE��D�Z/E� ϬϲϱϵϵϬϯϯϳϬϭϯ ϮϬϭϯ Ϭ͕ϴϮϬ Ϭ͕ϲϲ ϵϵ 

ϯϰϯ �� ^͘�^͘�&Z�d�>>/�'�ZK&�>K ϬϲϭϵϵϬϱϬϯϴϴϱ ϮϬϭϱ Ϭ͕ϴϮϬ Ϭ͕ϲϰ ϵϵ 

ϯϰϰ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϯϳϱϱϳϯ ϮϬϭϭ Ϭ͕ϴϮϬ Ϭ͕ϲϵ ϵϵ 

ϯϰϱ &' &�ddKZ/���Wh>/��^K�͘�'Z͘��Z͘>͘ ϬϳϭϵϵϬϭϮϲϮϬϱ ϮϬϭϭ Ϭ͕ϴϭϵ Ϭ͕ϲϰ ϵϵ 

ϯϰϲ ^� ��ZZKE��D�Z/E� ϬϲϱϵϵϬϰϯϯϵϰϵ ϮϬϭϱ Ϭ͕ϴϭϵ Ϭ͕ϲϲ ϵϵ 

ϯϰϳ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϭϯϯϵϮϬϯ ϮϬϭϰ Ϭ͕ϴϭϵ Ϭ͕ϲϰ ϵϵ 

ϯϰϴ �� &�ddKZ/��D�ZZh��ZK�^͘^͘��'Z/�K>� ϬϲϭϵϵϬϰϴϰϵϳϱ ϮϬϭϰ Ϭ͕ϴϭϵ Ϭ͕ϲϰ ϵϵ 

ϯϰϵ �� &�ddKZ/��D�ZZh��ZK�^͘^͘��'Z/�K>� ϬϲϭϵϵϬϳϬϲϭϳϱ ϮϬϭϲ Ϭ͕ϴϭϵ Ϭ͕ϲϰ ϵϵ 

ϯϱϬ &' &�ddKZ/���Wh>/��^K�͘�'Z͘��Z͘>͘ ϬϳϭϵϵϬϭϮϲϬϬϮ ϮϬϭϭ Ϭ͕ϴϭϴ Ϭ͕ϲϵ ϵϵ 



Ϯϰ 

 

dĂďĞůůĂ�ϯ�-��ůĞŶĐŽ�ĚĞůůĞ�ďƵĨĂůĞ�ƌĂŶŬ�ϵϵ�ƐĞŶǌĂ�ƉĂĚƌĞ�ĐĞƌƚŽ�Ğ�ŽƌĚŝŶĂƚĞ�ƉĞƌ�ŝŶĚŝĐĞ�ĚĞĐƌĞƐĐĞŶƚĞ 

EΣ WZKs �>>�s�D�EdK D�dZ/�K>� �EEK D�D��K/Eͬ��z ��� Z�E< 

ϯϱϭ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϬϱϴϲϱϱϬ ϮϬϭϰ Ϭ͕ϴϭϴ Ϭ͕ϲϬ ϵϵ 

ϯϱϮ ^� ��ZZKE��D�Z/E� ϬϲϱϵϵϬϭϲϮϱϬϵ ϮϬϬϴ Ϭ͕ϴϭϱ Ϭ͕ϲϰ ϵϵ 

ϯϱϯ �� ��͘��'Z͘�D/'>/���/K�'/K���,/EK�� ϬϲϭϵϵϬϮϳϲϴϮϴ ϮϬϬϵ Ϭ͕ϴϭϱ Ϭ͕ϲϮ ϵϵ 

ϯϱϰ &' &�ddKZ/���Wh>/��^K�͘�'Z͘��Z͘>͘ ϬϳϭϵϵϬϭϱϭϭϴϲ ϮϬϭϯ Ϭ͕ϴϭϰ Ϭ͕ϲϰ ϵϵ 

ϯϱϱ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϯϯϬϰϲϰ ϮϬϭϬ Ϭ͕ϴϭϰ Ϭ͕ϲϵ ϵϵ 

ϯϱϲ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϲϳϴϯϮϵ ϮϬϭϲ Ϭ͕ϴϭϯ Ϭ͕ϲϱ ϵϵ 

ϯϱϳ �� /�DD����^�Z��'/h>/K������������� ϬϲϭϵϵϬϱϰϭϰϲϲ ϮϬϭϯ Ϭ͕ϴϭϯ Ϭ͕ϲϯ ϵϵ 

ϯϱϴ �� ^͘�^͘�&Z�d�>>/�'�ZK&�>K ϬϲϭϵϵϬϳϳϰϯϰϱ ϮϬϭϳ Ϭ͕ϴϭϯ Ϭ͕ϯϲ ϵϵ 

ϯϱϵ �� &�ddKZ/���K>>�>�WZ��^K�͘��'Z͘���Z͘>͘ ϬϲϭϵϵϬϮϱϵϳϵϯ ϮϬϬϳ Ϭ͕ϴϭϮ Ϭ͕ϳϭ ϵϵ 

ϯϲϬ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϬϳϱϳϭϬϭ ϮϬϭϳ Ϭ͕ϴϭϮ Ϭ͕ϲϰ ϵϵ 

ϯϲϭ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϬϱϮϮϴϰϯ ϮϬϭϯ Ϭ͕ϴϭϭ Ϭ͕ϲϰ ϵϵ 

ϯϲϮ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϭϮϯϳϳϳϰ ϮϬϭϯ Ϭ͕ϴϭϭ Ϭ͕ϲϲ ϵϵ 

ϯϲϯ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϰϳϰϴϳϲ ϮϬϭϮ Ϭ͕ϴϭϬ Ϭ͕ϲϳ ϵϵ 

ϯϲϰ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϮϵϳϭϯϳ ϮϬϬϵ Ϭ͕ϴϭϬ Ϭ͕ϲϲ ϵϵ 

ϯϲϱ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϲϳϴϰϮϰ ϮϬϭϲ Ϭ͕ϴϭϬ Ϭ͕ϲϱ ϵϵ 

ϯϲϲ ^� ��͘��KKd͘�/>�'Z�E�dK ϬϲϱϵϵϬϯϯϮϳϭϱ ϮϬϭϯ Ϭ͕ϴϬϴ Ϭ͕ϲϰ ϵϵ 

ϯϲϳ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϱϰϲϯϱϱ ϮϬϭϰ Ϭ͕ϴϬϴ Ϭ͕ϲϰ ϵϵ 

ϯϲϴ &' &�ddKZ/���Wh>/��^K�͘�'Z͘��Z͘>͘ ϬϳϭϵϵϬϭϱϭϯϱϳ ϮϬϭϯ Ϭ͕ϴϬϴ Ϭ͕ϲϲ ϵϵ 

ϯϲϵ �� /�DD����^�Z��'/h>/K������������� ϬϲϭϵϵϬϲϯϯϲϴϳ ϮϬϭϱ Ϭ͕ϴϬϲ Ϭ͕ϲϰ ϵϵ 

ϯϳϬ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϱϰϲϰϰϴ ϮϬϭϰ Ϭ͕ϴϬϱ Ϭ͕ϲϰ ϵϵ 

ϯϳϭ �� dKZZ�s���,/���/��Z�E�/��>&KE^K�� ϬϲϭϵϵϬϰϵϰϬϯϱ ϮϬϭϮ Ϭ͕ϴϬϱ Ϭ͕ϲϬ ϵϵ 

ϯϳϮ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϬϲϰϰϳϰϰ ϮϬϭϱ Ϭ͕ϴϬϰ Ϭ͕ϲϰ ϵϵ 

ϯϳϯ �� ��>&KZD�dK�W�^Yh�>� ϬϲϭϵϵϬϲϰϰϱϴϱ ϮϬϭϱ Ϭ͕ϴϬϰ Ϭ͕ϲϯ ϵϵ 

ϯϳϰ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϬϲϲϳϯϯϲ ϮϬϭϱ Ϭ͕ϴϬϭ Ϭ͕ϲϯ ϵϵ 

ϯϳϱ &' &�ddKZ/���Wh>/��^K�͘�'Z͘��Z͘>͘ ϬϳϭϵϵϬϭϰϭϳϭϰ ϮϬϭϮ Ϭ͕ϴϬϭ Ϭ͕ϲϰ ϵϵ 

ϯϳϲ �� &�ddKZ/��Z��>���/�dKZ�/EK�^K�͘��'͘�Z> ϬϲϭϵϵϬϱϬϯϰϯϱ ϮϬϭϯ Ϭ͕ϴϬϬ Ϭ͕ϲϳ ϵϵ 

ϯϳϳ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϬϱϯϳϱϰϬ ϮϬϭϯ Ϭ͕ϳϵϵ Ϭ͕ϲϲ ϵϵ 

ϯϳϴ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϬϱϯϳϳϰϯ ϮϬϭϰ Ϭ͕ϳϵϵ Ϭ͕ϲϳ ϵϵ 

ϯϳϵ �� >��&�ddKZ/���/�EKEE��s/E��E����� ϬϲϭϵϵϬϱϴϰϰϯϮ ϮϬϭϰ Ϭ͕ϳϵϵ Ϭ͕ϲϯ ϵϵ 

ϯϴϬ �� �'ZK�KKd��E/���D�Z�,�^���������� ϬϲϭϵϵϬϯϰϰϴϯϴ ϮϬϭϬ Ϭ͕ϳϵϴ Ϭ͕ϳϬ ϵϵ 

ϯϴϭ �� ��͘��'Z͘�>�d/�/��^͘Z͘>͘ ϬϲϭϵϵϬϰϲϱϬϰϳ ϮϬϭϯ Ϭ͕ϳϵϴ Ϭ͕ϲϯ ϵϵ 

ϯϴϮ �� &�ddKZ/��D�ZZh��ZK�^͘^͘��'Z/�K>� ϬϲϭϵϵϬϰϴϰϳϳϬ ϮϬϭϯ Ϭ͕ϳϵϲ Ϭ͕ϲϲ ϵϵ 

ϯϴϯ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϴϲϰϬϳϬ ϮϬϭϴ Ϭ͕ϳϵϲ Ϭ͕ϯϱ ϵϵ 

ϯϴϰ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϬϱϵϵϬϵϱ ϮϬϭϰ Ϭ͕ϳϵϲ Ϭ͕ϲϲ ϵϵ 

ϯϴϱ �� &�ddKZ/��D�ZZh��ZK�^͘^͘��'Z/�K>� ϬϲϭϵϵϬϰϴϱϬϬϭ ϮϬϭϰ Ϭ͕ϳϵϱ Ϭ͕ϲϰ ϵϵ 

ϯϴϲ �� /�DD����^�Z��'/h>/K������������� ϬϲϭϵϵϬϳϰϴϮϬϳ ϮϬϭϲ Ϭ͕ϳϵϱ Ϭ͕ϲϯ ϵϵ 

ϯϴϳ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϱϰϲϰϳϮ ϮϬϭϰ Ϭ͕ϳϵϰ Ϭ͕ϲϳ ϵϵ 

ϯϴϴ &' &�ddKZ/���Wh>/��^K�͘�'Z͘��Z͘>͘ ϬϳϭϵϵϬϭϱϭϭϱϵ ϮϬϭϯ Ϭ͕ϳϵϯ Ϭ͕ϲϲ ϵϵ 

ϯϴϵ ^� ��ZZKE��D�Z/E� ϬϲϱϵϵϬϯϭϰϯϭϵ ϮϬϭϮ Ϭ͕ϳϵϯ Ϭ͕ϲϯ ϵϵ 

ϯϵϬ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϭϴϯϴϯϮϳ ϮϬϭϴ Ϭ͕ϳϵϯ Ϭ͕ϯϳ ϵϵ 

ϯϵϭ �� ^͘�^͘�&Z�d�>>/�'�ZK&�>K ϬϲϭϵϵϬϯϮϵϮϰϱ ϮϬϭϬ Ϭ͕ϳϵϯ Ϭ͕ϲϵ ϵϵ 

ϯϵϮ �� &�ddKZ/��Z��>���/�dKZ�/EK�^K�͘��'͘�Z> ϬϲϭϵϵϬϯϲϬϰϲϵ ϮϬϭϭ Ϭ͕ϳϵϭ Ϭ͕ϲϵ ϵϵ 

ϯϵϯ &' &�ddKZ/���Wh>/��^K�͘�'Z͘��Z͘>͘ ϬϳϭϵϵϬϭϲϰϭϬϭ ϮϬϭϰ Ϭ͕ϳϵϭ Ϭ͕ϲϰ ϵϵ 

ϯϵϰ �� ^͘�^͘�&Z�d�>>/�'�ZK&�>K ϬϲϭϵϵϬϮϱϵϴϬϭ ϮϬϬϳ Ϭ͕ϳϴϵ Ϭ͕ϲϲ ϵϵ 

ϯϵϱ �� ��͘��'Z͘�>�d/�/��^͘Z͘>͘ ϬϱϵϵϵϬϬϵϴϲϱϳ ϮϬϬϳ Ϭ͕ϳϴϴ Ϭ͕ϲϬ ϵϵ 

ϯϵϲ �� &�ddKZ/��Z��>���/�dKZ�/EK�^K�͘��'͘�Z> ϬϲϭϵϵϬϯϴϭϰϵϴ ϮϬϭϭ Ϭ͕ϳϴϳ Ϭ͕ϲϵ ϵϵ 

ϯϵϳ &' &�ddKZ/���Wh>/��^K�͘�'Z͘��Z͘>͘ ϬϳϭϵϵϬϭϱϭϭϰϰ ϮϬϭϯ Ϭ͕ϳϴϲ Ϭ͕ϲϰ ϵϵ 

ϯϵϴ &' &�ddKZ/���Wh>/��^K�͘�'Z͘��Z͘>͘ ϬϳϭϵϵϬϭϮϲϬϱϯ ϮϬϭϭ Ϭ͕ϳϴϲ Ϭ͕ϲϲ ϵϵ 

ϯϵϵ �� &�ddKZ/��Z��>���/�dKZ�/EK�^K�͘��'͘�Z> ϬϲϭϵϵϬϱϮϴϵϳϯ ϮϬϭϰ Ϭ͕ϳϴϲ Ϭ͕ϲϰ ϵϵ 

ϰϬϬ �� �'ZK�KKd��E/���D�Z�,�^���������� ϬϲϭϵϵϬϱϭϬϯϯϭ ϮϬϭϯ Ϭ͕ϳϴϱ Ϭ͕ϲϯ ϵϵ 



Ϯϱ 

 

dĂďĞůůĂ�ϯ�-��ůĞŶĐŽ�ĚĞůůĞ�ďƵĨĂůĞ�ƌĂŶŬ�ϵϵ�ƐĞŶǌĂ�ƉĂĚƌĞ�ĐĞƌƚŽ�Ğ�ŽƌĚŝŶĂƚĞ�ƉĞƌ�ŝŶĚŝĐĞ�ĚĞĐƌĞƐĐĞŶƚĞ 

EΣ WZKs �>>�s�D�EdK D�dZ/�K>� �EEK D�D��K/Eͬ��z ��� Z�E< 

ϰϬϭ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϲϬϴϬϵϳ ϮϬϭϱ Ϭ͕ϳϴϱ Ϭ͕ϲϰ ϵϵ 

ϰϬϮ �� /�DD���>&Z��K������������������� ϬϲϭϵϵϬϯϰϴϴϮϬ ϮϬϭϬ Ϭ͕ϳϴϰ Ϭ͕ϲϭ ϵϵ 

ϰϬϯ �� /�DD���EdKE/K ϬϲϭϵϵϬϯϰϴϴϮϬ ϮϬϭϬ Ϭ͕ϳϴϰ Ϭ͕ϲϭ ϵϵ 

ϰϬϰ �� &�ddKZ/��D�ZZh��ZK�^͘^͘��'Z/�K>� ϬϲϭϵϵϬϯϬϯϵϴϴ ϮϬϬϵ Ϭ͕ϳϴϰ Ϭ͕ϲϯ ϵϵ 



Ϯϲ 

 

dĂďĞůůĂ�ϰ�-��ůĞŶĐŽ�ĚĞůůĞ�ŵĂŶǌĞ�ƌĂŶŬ�ϵϵ-ϵϳ�ĐŽŶ�ƉĂĚƌĞ�ĐĞƌƚŽ�Ğ�ŽƌĚŝŶĂƚĞ�ƉĞƌ�ŝŶĚŝĐĞ�ĚĞĐƌĞƐĐĞŶƚĞ 
EΣ WZKs �>>�s�D�EdK D�dZ/�K>� �EEK W��Z� D�D��K/Eͬ��z ��� Z�E< 

ϭ �� dKZZ�s���,/���/��Z�E�/��>&KE^K�� ϬϲϭϵϵϭϬϰϵϲϵϱ ϮϬϮϬ �>��<^d�Z ϭ͕ϬϴϮ Ϭ͕ϱϳ ϵϵ 

Ϯ �� dKZZ�s���,/���/��Z�E�/��>&KE^K�� ϬϲϭϵϵϬϵϳϭϰϴϴ ϮϬϭϵ ��Z�/K ϭ͕Ϭϴϭ Ϭ͕ϲϮ ϵϵ 

ϯ �� dKZZ�s���,/���/��Z�E�/��>&KE^K�� ϬϲϭϵϵϬϵϵϵϬϳϴ ϮϬϮϬ :�^���^K>� ϭ͕Ϭϰϳ Ϭ͕ϲϭ ϵϵ 

ϰ �� dKZZ�s���,/���/��Z�E�/��>&KE^K�� ϬϲϭϵϵϬϵϵϵϬϳϬ ϮϬϮϬ �>��<^d�Z ϭ͕Ϭϯϵ Ϭ͕ϱϰ ϵϵ 

ϱ �� dKZZ�s���,/���/��Z�E�/��>&KE^K�� ϬϲϭϵϵϬϵϵϵϬϲϯ ϮϬϮϬ �>��<^d�Z Ϭ͕ϵϲϲ Ϭ͕ϱϲ ϵϵ 

ϲ �� dKZZ�s���,/���/��Z�E�/��>&KE^K�� ϬϲϭϵϵϬϵϵϵϬϴϰ ϮϬϮϬ �>��<^d�Z Ϭ͕ϵϬϱ Ϭ͕ϱϱ ϵϵ 

ϳ �� dKZZ�s���,/���/��Z�E�/��>&KE^K�� ϬϲϭϵϵϬϵϵϵϬϴϯ ϮϬϮϬ �>��<^d�Z Ϭ͕ϴϵϲ Ϭ͕ϱϴ ϵϵ 

ϴ �� dKZZ�s���,/���/��Z�E�/��>&KE^K�� ϬϲϭϵϵϭϬϰϵϲϴϳ ϮϬϮϬ ϬϬϰϵϵϭϯϯϵϭϰϰ Ϭ͕ϴϵϭ Ϭ͕ϰϵ ϵϵ 

ϵ �� dKZZ�s���,/���/��Z�E�/��>&KE^K�� ϬϲϭϵϵϭϬϰϵϲϵϬ ϮϬϮϬ �>��<^d�Z Ϭ͕ϴϰϴ Ϭ͕ϱϰ ϵϵ 

ϭϬ �� dKZZ�s���,/���/��Z�E�/��>&KE^K�� ϬϲϭϵϵϬϵϵϵϬϵϭ ϮϬϮϬ ϬϬϰϵϵϭϱϴϰϮϬϳ Ϭ͕ϴϯϰ Ϭ͕ϰϲ ϵϵ 

ϭϭ �� dKZZ�s���,/���/��Z�E�/��>&KE^K�� ϬϲϭϵϵϬϵϳϭϱϭϰ ϮϬϭϵ ϬϲϭϵϵϬϲϵϯϯϳϬ Ϭ͕ϴϮϮ Ϭ͕ϰϰ ϵϵ 

ϭϮ �� dKZZ�s���,/���/��Z�E�/��>&KE^K�� ϬϲϭϵϵϭϬϰϵϲϴϭ ϮϬϮϬ >h�<z����/��EK Ϭ͕ϴϭϵ Ϭ͕ϱϴ ϵϵ 

ϭϯ �� dKZZ�s���,/���/��Z�E�/��>&KE^K�� ϬϲϭϵϵϬϵϳϭϰϰϰ ϮϬϭϵ ��Z�/K Ϭ͕ϴϬϲ Ϭ͕ϲϭ ϵϵ 

ϭϰ �� dKZZ�s���,/���/��Z�E�/��>&KE^K�� ϬϲϭϵϵϭϬϰϵϲϴϴ ϮϬϮϬ ϬϬϰϵϵϭϯϯϵϭϰϰ Ϭ͕ϳϱϳ Ϭ͕ϰϱ ϵϴ 

ϭϱ �� dKZZ�s���,/���/��Z�E�/��>&KE^K�� ϬϲϭϵϵϬϵϵϵϬϱϱ ϮϬϮϬ �>��<^d�Z Ϭ͕ϳϰϳ Ϭ͕ϱϰ ϵϴ 

ϭϲ �� dKZZ�s���,/���/��Z�E�/��>&KE^K�� ϬϲϭϵϵϭϬϲϴϳϴϭ ϮϬϮϬ ϬϬϰϵϵϭϱϴϰϮϬϳ Ϭ͕ϳϭϵ Ϭ͕ϰϲ ϵϴ 

ϭϳ �� dKZZ�s���,/���/��Z�E�/��>&KE^K�� ϬϲϭϵϵϭϬϲϴϳϲϴ ϮϬϮϬ ϬϬϰϵϵϭϯϯϵϭϰϰ Ϭ͕ϳϭϳ Ϭ͕ϱϬ ϵϴ 

ϭϴ �� dKZZ�s���,/���/��Z�E�/��>&KE^K�� ϬϲϭϵϵϬϵϵϵϬϲϵ ϮϬϮϬ �>��<^d�Z Ϭ͕ϳϬϱ Ϭ͕ϱϰ ϵϴ 

ϭϵ �� dKZZ�s���,/���/��Z�E�/��>&KE^K�� ϬϲϭϵϵϬϵϵϵϬϵϳ ϮϬϮϬ ϬϬϰϵϵϭϰϬϴϭϯϬ Ϭ͕ϳϬϯ Ϭ͕ϰϳ ϵϴ 

ϮϬ �� dKZZ�s���,/���/��Z�E�/��>&KE^K�� ϬϲϭϵϵϬϵϵϵϬϵϬ ϮϬϮϬ ϬϬϰϵϵϭϱϴϰϮϬϳ Ϭ͕ϳϬϬ Ϭ͕ϰϯ ϵϴ 

Ϯϭ �� dKZZ�s���,/���/��Z�E�/��>&KE^K�� ϬϲϭϵϵϬϵϵϵϬϱϯ ϮϬϮϬ ��ZE�Z�K Ϭ͕ϲϴϰ Ϭ͕ϱϰ ϵϴ 

ϮϮ �� dKZZ�s���,/���/��Z�E�/��>&KE^K�� ϬϲϭϵϵϭϬϰϵϲϴϱ ϮϬϮϬ ϬϬϰϵϵϭϱϴϰϮϬϳ Ϭ͕ϲϳϵ Ϭ͕ϰϯ ϵϴ 

Ϯϯ �� dKZZ�s���,/���/��Z�E�/��>&KE^K�� ϬϲϭϵϵϭϬϰϵϲϰϳ ϮϬϮϬ �>��<^d�Z Ϭ͕ϲϳϳ Ϭ͕ϱϰ ϵϴ 

Ϯϰ �� dKZZ�s���,/���/��Z�E�/��>&KE^K�� ϬϲϭϵϵϬϵϵϵϬϲϴ ϮϬϮϬ �>��<^d�Z Ϭ͕ϲϳϯ Ϭ͕ϱϲ ϵϴ 

Ϯϱ �� dKZZ�s���,/���/��Z�E�/��>&KE^K�� ϬϲϭϵϵϭϬϰϵϲϳϴ ϮϬϮϬ �>��<^d�Z Ϭ͕ϲϰϵ Ϭ͕ϰϱ ϵϴ 

Ϯϲ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϮϯϳϮϬϱϯ ϮϬϮϭ ϬϬϰϵϵϭϵϮϲϰϬϬ Ϭ͕ϲϯϴ Ϭ͕ϯϴ ϵϴ 

Ϯϳ �� dKZZ�s���,/���/��Z�E�/��>&KE^K�� ϬϲϭϵϵϬϵϵϵϬϵϰ ϮϬϮϬ ϬϬϰϵϵϭϯϯϵϭϰϰ Ϭ͕ϲϮϳ Ϭ͕ϰϱ ϵϴ 

Ϯϴ �� dKZZ�s���,/���/��Z�E�/��>&KE^K�� ϬϲϭϵϵϭϬϰϵϲϲϭ ϮϬϮϬ ϬϬϰϵϵϭϱϴϰϮϲϬ Ϭ͕ϲϭϰ Ϭ͕ϰϵ ϵϳ 

Ϯϵ �� dKZZ�s���,/���/��Z�E�/��>&KE^K�� ϬϲϭϵϵϬϵϵϵϬϯϳ ϮϬϮϬ ��d/D�E Ϭ͕ϱϴϵ Ϭ͕ϱϳ ϵϳ 

ϯϬ �� dKZZ�s���,/���/��Z�E�/��>&KE^K�� ϬϲϭϵϵϬϵϵϵϬϯϬ ϮϬϮϬ �>��<^d�Z Ϭ͕ϱϳϲ Ϭ͕ϱϱ ϵϳ 

ϯϭ �� dKZZ�s���,/���/��Z�E�/��>&KE^K�� ϬϲϭϵϵϬϵϵϵϬϰϰ ϮϬϮϬ �>��<^d�Z Ϭ͕ϱϲϴ Ϭ͕ϰϳ ϵϳ 



Ϯϳ 

 

dĂďĞůůĂ�ϱ�-��ůĞŶĐŽ�ĚĞůůĞ�ŵĂŶǌĞ�ƌĂŶŬ�ϵϵ-ϵϳ�ƐĞŶǌĂ�ƉĂĚƌĞ�ĐĞƌƚŽ�Ğ�ŽƌĚŝŶĂƚĞ�ƉĞƌ�ŝŶĚŝĐĞ�ĚĞĐƌĞƐĐĞŶƚĞ 

EΣ WZKs �>>�s�D�EdK D�dZ/�K>� �EEK D�D��K/Eͬ��z ��� Z�E< 

ϭ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϮϯϳϮϭϲϴ ϮϬϮϭ ϭ͕ϬϮϬ Ϭ͕ϯϴ ϵϵ 

Ϯ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϮϰϰϯϱϬϯ ϮϬϮϮ Ϭ͕ϵϳϴ Ϭ͕ϯϰ ϵϵ 

ϯ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϵϳϬϴϯϱ ϮϬϭϵ Ϭ͕ϵϳϲ Ϭ͕ϯϲ ϵϵ 

ϰ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϮϮϯϱϲϯϲ ϮϬϮϬ Ϭ͕ϴϳϲ Ϭ͕ϯϱ ϵϵ 

ϱ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϵϳϬϴϴϱ ϮϬϭϵ Ϭ͕ϴϲϯ Ϭ͕ϯϲ ϵϵ 

ϲ &' &�ddKZ/���Wh>/��^K�͘�'Z͘��Z͘>͘ ϬϲϭϵϵϭϭϬϭϭϬϭ ϮϬϮϬ Ϭ͕ϴϯϳ Ϭ͕ϯϲ ϵϵ 

ϳ &' &�ddKZ/���Wh>/��^K�͘�'Z͘��Z͘>͘ ϬϲϭϵϵϬϵϱϱϯϵϰ ϮϬϭϵ Ϭ͕ϴϯϳ Ϭ͕ϯϲ ϵϵ 

ϴ Dd ^K�͘��'Z͘��Z���EK�Z/s�Z�^Yh/��/�Z/E/�s͘����͘�^͘^͘ ϬϳϳϵϵϬϭϯϴϱϳϵ ϮϬϭϵ Ϭ͕ϴϮϯ Ϭ͕ϯϲ ϵϵ 

ϵ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϮϭϬϵϱϰϯ ϮϬϭϵ Ϭ͕ϴϭϰ Ϭ͕ϯϴ ϵϵ 

ϭϬ �� ^͘�^͘�&Z�d�>>/�'�ZK&�>K ϬϲϭϵϵϬϵϴϳϴϭϯ ϮϬϮϬ Ϭ͕ϴϭϯ Ϭ͕ϯϲ ϵϵ 

ϭϭ �� ^͘�^͘�&Z�d�>>/�'�ZK&�>K ϬϲϭϵϵϬϵϬϬϴϵϭ ϮϬϭϵ Ϭ͕ϴϭϯ Ϭ͕ϯϲ ϵϵ 

ϭϮ �� >��&�ddKZ/���/�EKEE��s/E��E����� ϬϲϭϵϵϭϬϱϮϯϳϮ ϮϬϮϬ Ϭ͕ϴϬϲ Ϭ͕ϯϲ ϵϵ 

ϭϯ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϭϬϵϰϵϰϱ ϮϬϮϭ Ϭ͕ϳϵϲ Ϭ͕ϯϱ ϵϵ 

ϭϰ �� �/K�s/d�>��^Z> ϬϲϭϵϵϬϵϳϬϳϯϵ ϮϬϭϵ Ϭ͕ϳϵϲ Ϭ͕ϯϱ ϵϵ 

ϭϱ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϮϭϰϰϬϭϰ ϮϬϮϬ Ϭ͕ϳϵϯ Ϭ͕ϯϳ ϵϵ 

ϭϲ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϮϰϰϯϱϭϰ ϮϬϮϮ Ϭ͕ϳϴϵ Ϭ͕ϯϲ ϵϵ 

ϭϳ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϮϮϯϱϳϯϳ ϮϬϮϬ Ϭ͕ϳϴϵ Ϭ͕ϯϲ ϵϵ 

ϭϴ �� >��&�ddKZ/���/�EKEE��s/E��E����� ϬϲϭϵϵϭϬϮϯϳϬϱ ϮϬϮϬ Ϭ͕ϳϳϱ Ϭ͕ϯϰ ϵϴ 

ϭϵ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϮϭϰϰϬϯϮ ϮϬϮϬ Ϭ͕ϳϱϵ Ϭ͕ϯϲ ϵϴ 

ϮϬ ^� ��>�'ZK^^K�D͘�Θ�>͘�^͘^͘ ϬϲϱϵϵϬϱϵϲϬϮϱ ϮϬϭϵ Ϭ͕ϳϱϳ Ϭ͕ϰϭ ϵϴ 

Ϯϭ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϮϰϰϯϰϲϬ ϮϬϮϭ Ϭ͕ϳϱϮ Ϭ͕ϯϴ ϵϴ 

ϮϮ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϭϬϯϯϵϬϲ ϮϬϮϬ Ϭ͕ϳϯϮ Ϭ͕ϰϬ ϵϴ 

Ϯϯ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϭϭϮϯϳϲϮ ϮϬϮϭ Ϭ͕ϳϮϲ Ϭ͕ϯϰ ϵϴ 

Ϯϰ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϵϮϳϵϰϭ ϮϬϭϵ Ϭ͕ϳϭϴ Ϭ͕ϯϳ ϵϴ 

Ϯϱ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϭϬϯϯϳϯϰ ϮϬϮϬ Ϭ͕ϳϭϳ Ϭ͕ϯϳ ϵϴ 

Ϯϲ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϮϯϳϮϭϭϯ ϮϬϮϭ Ϭ͕ϳϭϳ Ϭ͕ϯϴ ϵϴ 

Ϯϳ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϮϬϭϭϴϯϯ ϮϬϭϵ Ϭ͕ϳϭϳ Ϭ͕ϯϴ ϵϴ 

Ϯϴ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϭϬϯϰϭϮϭ ϮϬϮϬ Ϭ͕ϳϬϵ Ϭ͕ϯϱ ϵϴ 

Ϯϵ �� >��&�ddKZ/���/�EKEE��s/E��E����� ϬϲϭϵϵϬϵϰϯϱϵϯ ϮϬϭϵ Ϭ͕ϳϬϴ Ϭ͕ϯϯ ϵϴ 

ϯϬ �� �'ZK�KKd��E/���D�Z�,�^���������� ϬϲϭϵϵϭϬϯϲϮϳϴ ϮϬϮϬ Ϭ͕ϳϬϭ Ϭ͕ϯϯ ϵϴ 

ϯϭ �� �'ZK�KKd��E/���D�Z�,�^���������� ϬϲϭϵϵϬϵϱϱϳϮϴ ϮϬϭϵ Ϭ͕ϳϬϭ Ϭ͕ϯϯ ϵϴ 

ϯϮ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϵϮϳϵϱϲ ϮϬϭϵ Ϭ͕ϳϬϭ Ϭ͕ϯϲ ϵϴ 

ϯϯ �� �'ZK�KKd��E/���D�Z�,�^���������� ϬϲϭϵϵϭϬϯϲϮϳϬ ϮϬϮϬ Ϭ͕ϲϵϴ Ϭ͕ϯϯ ϵϴ 

ϯϰ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϮϮϯϱϳϳϳ ϮϬϮϬ Ϭ͕ϲϵϴ Ϭ͕ϯϲ ϵϴ 

ϯϱ �� '�ZK&�>K�'�EE�ZK ϬϲϱϵϵϬϲϮϴϴϬϵ ϮϬϮϬ Ϭ͕ϲϵϴ Ϭ͕ϯϰ ϵϴ 

ϯϲ ^� ��ZZKE��D�Z/E� ϬϲϱϵϵϬϳϭϴϲϬϮ ϮϬϮϭ Ϭ͕ϲϵϴ Ϭ͕ϯϰ ϵϴ 

ϯϳ ^� ��ZZKE��D�Z/E� ϬϲϱϵϵϬϱϵϬϮϵϭ ϮϬϭϵ Ϭ͕ϲϵϴ Ϭ͕ϯϰ ϵϴ 

ϯϴ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϵϳϬϲϵϭ ϮϬϭϵ Ϭ͕ϲϵϳ Ϭ͕ϯϲ ϵϴ 

ϯϵ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϮϭϰϯϵϲϮ ϮϬϮϬ Ϭ͕ϲϵϳ Ϭ͕ϯϳ ϵϴ 

ϰϬ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϮϬϭϭϴϮϰ ϮϬϭϵ Ϭ͕ϲϵϳ Ϭ͕ϯϳ ϵϴ 

ϰϭ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϮϭϬϵϱϯϯ ϮϬϭϵ Ϭ͕ϲϵϰ Ϭ͕ϯϳ ϵϴ 

ϰϮ �� ^͘�^͘�&Z�d�>>/�'�ZK&�>K ϬϲϭϵϵϭϬϱϲϬϲϴ ϮϬϮϬ Ϭ͕ϲϵϮ Ϭ͕ϯϮ ϵϴ 

ϰϯ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϮϯϳϮϭϰϭ ϮϬϮϭ Ϭ͕ϲϴϰ Ϭ͕ϯϳ ϵϴ 

ϰϰ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϮϮϯϱϲϳϵ ϮϬϮϬ Ϭ͕ϲϴϰ Ϭ͕ϯϳ ϵϴ 

ϰϱ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϮϭϬϵϲϭϯ ϮϬϭϵ Ϭ͕ϲϴϰ Ϭ͕ϯϳ ϵϴ 

ϰϲ �� ��͘��'Z͘�D/'>/���/K�'/K���,/EK�� ϬϲϭϵϵϬϴϲϱϱϯϯ ϮϬϮϬ Ϭ͕ϲϴϰ Ϭ͕ϯϳ ϵϴ 

ϰϳ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϮϮϯϱϳϱϮ ϮϬϮϬ Ϭ͕ϲϴϰ Ϭ͕ϯϲ ϵϴ 

ϰϴ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϮϭϬϵϱϭϯ ϮϬϭϵ Ϭ͕ϲϴϰ Ϭ͕ϯϲ ϵϴ 

ϰϵ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϮϰϰϯϱϬϬ ϮϬϮϭ Ϭ͕ϲϳϲ Ϭ͕ϯϱ ϵϴ 

ϱϬ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϮϭϬϵϱϳϵ ϮϬϭϵ Ϭ͕ϲϳϲ Ϭ͕ϯϱ ϵϴ 



Ϯϴ 

 

dĂďĞůůĂ�ϱ�-��ůĞŶĐŽ�ĚĞůůĞ�ŵĂŶǌĞ�ƌĂŶŬ�ϵϵ-ϵϳ�ƐĞŶǌĂ�ƉĂĚƌĞ�ĐĞƌƚŽ�Ğ�ŽƌĚŝŶĂƚĞ�ƉĞƌ�ŝŶĚŝĐĞ�ĚĞĐƌĞƐĐĞŶƚĞ 

EΣ WZKs �>>�s�D�EdK D�dZ/�K>� �EEK D�D��K/Eͬ��z ��� Z�E< 

ϱϭ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϭϭϱϬϬϰϱ ϮϬϮϭ Ϭ͕ϲϳϲ Ϭ͕ϯϳ ϵϴ 

ϱϮ �� ��͘��'Z͘�'�ZK&�>K�Z�&&��>� ϬϲϭϵϵϭϭϴϵϬϮϬ ϮϬϮϭ Ϭ͕ϲϳϰ Ϭ͕ϯϰ ϵϴ 

ϱϯ �� ��͘��'Z͘�'�ZK&�>K�Z�&&��>� ϬϲϭϵϵϭϬϮϴϭϵϭ ϮϬϮϬ Ϭ͕ϲϳϰ Ϭ͕ϯϰ ϵϴ 

ϱϰ W� ^K�͘��'Z͘�>��D�Z�,�^��^͘Z͘>͘���� ϬϳϲϵϵϬϯϵϱϯϬϴ ϮϬϮϬ Ϭ͕ϲϲϬ Ϭ͕ϯϱ ϵϴ 

ϱϱ ^� DKZ�^��'/h^�WW������������������ ϬϲϱϵϵϬϲϱϵϱϬϳ ϮϬϮϬ Ϭ͕ϲϱϵ Ϭ͕ϯϱ ϵϴ 

ϱϲ ^� DKZ�^��'/h^�WW������������������ ϬϲϱϵϵϬϱϴϳϭϵϲ ϮϬϭϵ Ϭ͕ϲϱϵ Ϭ͕ϯϱ ϵϴ 

ϱϳ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϵϳϭϬϮϬ ϮϬϭϵ Ϭ͕ϲϱϱ Ϭ͕ϯϵ ϵϴ 

ϱϴ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϭϬϵϰϴϰϬ ϮϬϮϭ Ϭ͕ϲϱϬ Ϭ͕ϯϮ ϵϴ 

ϱϵ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϵϳϬϵϮϳ ϮϬϭϵ Ϭ͕ϲϱϬ Ϭ͕ϯϮ ϵϴ 

ϲϬ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϮϰϰϯϱϮϬ ϮϬϮϮ Ϭ͕ϲϰϵ Ϭ͕ϯϱ ϵϴ 

ϲϭ �� �'ZK�KKd��E/���D�Z�,�^���������� ϬϲϭϵϵϭϭϰϰϮϲϱ ϮϬϮϮ Ϭ͕ϲϰϴ Ϭ͕ϯϮ ϵϴ 

ϲϮ �� �'ZK�KKd��E/���D�Z�,�^���������� ϬϲϭϵϵϭϬϳϴϯϳϴ ϮϬϮϬ Ϭ͕ϲϰϴ Ϭ͕ϯϮ ϵϴ 

ϲϯ �� �'ZK�KKd��E/���D�Z�,�^���������� ϬϲϭϵϵϬϵϳϭϭϳϮ ϮϬϭϵ Ϭ͕ϲϰϴ Ϭ͕ϯϮ ϵϴ 

ϲϰ �� &�ddKZ/��D�ZZh��ZK�^͘^͘��'Z/�K>� ϬϲϭϵϵϬϵϱϱϱϱϲ ϮϬϮϬ Ϭ͕ϲϰϲ Ϭ͕ϯϮ ϵϴ 

ϲϱ &' &�ddKZ/���Wh>/��^K�͘�'Z͘��Z͘>͘ ϬϲϭϵϵϬϵϱϱϯϳϴ ϮϬϭϵ Ϭ͕ϲϰϲ Ϭ͕ϯϮ ϵϴ 

ϲϲ �� ��͘��'Z͘�D/'>/���/K�'/K���,/EK�� ϬϲϭϵϵϬϴϲϱϲϱϭ ϮϬϮϬ Ϭ͕ϲϰϭ Ϭ͕ϯϲ ϵϴ 

ϲϳ ^� DKZ�^��&/>/WWK������������������ ϬϲϱϵϵϬϳϭϰϯϵϯ ϮϬϮϭ Ϭ͕ϲϯϳ Ϭ͕ϯϱ ϵϴ 

ϲϴ ^� DKZ�^��&/>/WWK������������������ ϬϲϱϵϵϬϲϮϰϯϵϵ ϮϬϮϬ Ϭ͕ϲϯϳ Ϭ͕ϯϱ ϵϴ 

ϲϵ ^� DKZ�^��'/h^�WW������������������ ϬϲϱϵϵϬϱϴϳϮϬϰ ϮϬϭϵ Ϭ͕ϲϯϳ Ϭ͕ϯϱ ϵϴ 

ϳϬ ^� ��>�'ZK^^K�D͘�Θ�>͘�^͘^͘ ϬϲϱϵϵϬϱϵϱϵϰϯ ϮϬϭϵ Ϭ͕ϲϯϲ Ϭ͕ϯϰ ϵϴ 

ϳϭ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϭϬϰϱϴϮϯ ϮϬϮϬ Ϭ͕ϲϯϱ Ϭ͕ϯϱ ϵϴ 

ϳϮ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϬϵϲϲϱϰϵ ϮϬϭϵ Ϭ͕ϲϯϱ Ϭ͕ϯϱ ϵϴ 

ϳϯ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϵϳϬϴϮϱ ϮϬϭϵ Ϭ͕ϲϯϰ Ϭ͕ϯϲ ϵϴ 

ϳϰ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϭϭϮϯϲϳϭ ϮϬϮϭ Ϭ͕ϲϮϴ Ϭ͕ϯϱ ϵϴ 

ϳϱ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϭϬϯϯϴϭϰ ϮϬϮϬ Ϭ͕ϲϮϲ Ϭ͕ϯϳ ϵϴ 

ϳϲ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϮϬϭϭϵϮϬ ϮϬϭϵ Ϭ͕ϲϮϰ Ϭ͕ϯϲ ϵϴ 

ϳϳ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϮϰϰϯϰϴϯ ϮϬϮϭ Ϭ͕ϲϮϰ Ϭ͕ϯϲ ϵϴ 

ϳϴ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϮϮϯϱϳϮϬ ϮϬϮϬ Ϭ͕ϲϮϰ Ϭ͕ϯϲ ϵϴ 

ϳϵ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϮϬϭϭϵϱϯ ϮϬϭϵ Ϭ͕ϲϮϰ Ϭ͕ϯϲ ϵϴ 

ϴϬ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϵϳϬϴϬϱ ϮϬϭϵ Ϭ͕ϲϭϵ Ϭ͕ϯϳ ϵϴ 

ϴϭ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϭϬϯϯϳϲϯ ϮϬϮϬ Ϭ͕ϲϭϳ Ϭ͕ϯϰ ϵϴ 

ϴϮ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϬϵϲϲϱϱϬ ϮϬϭϵ Ϭ͕ϲϭϳ Ϭ͕ϯϰ ϵϴ 

ϴϯ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϵϮϳϵϲϱ ϮϬϭϵ Ϭ͕ϲϭϳ Ϭ͕ϯϰ ϵϴ 

ϴϰ �� ��͘��'Z͘�>�d/�/��^͘Z͘>͘ ϬϲϭϵϵϭϭϬϬϴϯϭ ϮϬϮϭ Ϭ͕ϲϭϲ Ϭ͕ϯϲ ϵϴ 

ϴϱ �� ��͘��'Z͘�>�d/�/��^͘Z͘>͘ ϬϲϭϵϵϬϵϵϳϴϰϱ ϮϬϭϵ Ϭ͕ϲϭϲ Ϭ͕ϯϲ ϵϴ 

ϴϲ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϭϬϵϰϵϰϬ ϮϬϮϭ Ϭ͕ϲϭϱ Ϭ͕ϯϰ ϵϳ 

ϴϳ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϵϳϭϭϭϱ ϮϬϮϬ Ϭ͕ϲϭϱ Ϭ͕ϯϰ ϵϳ 

ϴϴ >d �'Z/�K>���KKd��E/���ZK�E��^͘�͘^͘ ϬϱϵϵϵϬϰϯϯϵϰϰ ϮϬϮϬ Ϭ͕ϲϭϯ Ϭ͕ϯϯ ϵϳ 

ϴϵ >d �'Z/�K>���KKd��E/���ZK�E��^͘�͘^͘ ϬϱϵϵϵϬϯϵϮϲϭϳ ϮϬϭϵ Ϭ͕ϲϭϯ Ϭ͕ϯϯ ϵϳ 

ϵϬ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϮϭϬϵϱϵϬ ϮϬϭϵ Ϭ͕ϲϭϭ Ϭ͕ϯϳ ϵϳ 

ϵϭ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϭϬϵϱϬϰϮ ϮϬϮϭ Ϭ͕ϲϬϮ Ϭ͕ϯϳ ϵϳ 

ϵϮ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϭϬϯϯϳϮϬ ϮϬϮϬ Ϭ͕ϲϬϮ Ϭ͕ϯϳ ϵϳ 

ϵϯ �� &�ddKZ/��Z��>���/�dKZ�/EK�^K�͘��'͘�Z> ϬϲϭϵϵϬϵϲϯϰϮϲ ϮϬϮϭ Ϭ͕ϲϬϮ Ϭ͕ϯϯ ϵϳ 

ϵϰ �� &�ddKZ/��Z��>���/�dKZ�/EK�^K�͘��'͘�Z> ϬϲϭϵϵϬϵϲϮϳϬϮ ϮϬϮϬ Ϭ͕ϲϬϮ Ϭ͕ϯϯ ϵϳ 

ϵϱ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϮϮϯϱϲϱϱ ϮϬϮϬ Ϭ͕ϲϬϭ Ϭ͕ϯϲ ϵϳ 

ϵϲ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϭϭϮϯϵϰϴ ϮϬϮϭ Ϭ͕ϲϬϬ Ϭ͕ϯϬ ϵϳ 

ϵϳ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϭϭϱϬϯϬϯ ϮϬϮϮ Ϭ͕ϲϬϬ Ϭ͕ϯϮ ϵϳ 

ϵϴ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϵϳϬϳϯϰ ϮϬϭϵ Ϭ͕ϱϵϴ Ϭ͕ϯϲ ϵϳ 

ϵϵ �� &�ddKZ/��Z��>���/�dKZ�/EK�^K�͘��'͘�Z> ϬϲϭϵϵϬϵϲϮϴϰϰ ϮϬϮϬ Ϭ͕ϱϵϴ Ϭ͕ϯϮ ϵϳ 

ϭϬϬ ^� ��ZZKE��D�Z/E� ϬϲϱϵϵϬϳϰϭϵϮϴ ϮϬϮϮ Ϭ͕ϱϵϲ Ϭ͕ϯϯ ϵϳ 



Ϯϵ 

 

dĂďĞůůĂ�ϱ�-��ůĞŶĐŽ�ĚĞůůĞ�ŵĂŶǌĞ�ƌĂŶŬ�ϵϵ-ϵϳ�ƐĞŶǌĂ�ƉĂĚƌĞ�ĐĞƌƚŽ�Ğ�ŽƌĚŝŶĂƚĞ�ƉĞƌ�ŝŶĚŝĐĞ�ĚĞĐƌĞƐĐĞŶƚĞ 

EΣ WZKs �>>�s�D�EdK D�dZ/�K>� �EEK D�D��K/Eͬ��z ��� Z�E< 

ϭϬϭ ^� ��͘��'Z͘�Z/s�>>/�W�^Yh�>/EK ϬϲϱϵϵϬϱϴϳϮϮϮ ϮϬϭϵ Ϭ͕ϱϵϰ Ϭ͕ϯϳ ϵϳ 

ϭϬϮ �� >��&�ddKZ/���/�EKEE��s/E��E����� ϬϲϭϵϵϭϬϮϯϲϭϮ ϮϬϮϬ Ϭ͕ϱϵϯ Ϭ͕ϯϳ ϵϳ 

ϭϬϯ �� ��͘��'Z͘�D/'>/���/K�'/K���,/EK�� ϬϲϱϵϵϬϲϱϵϰϳϴ ϮϬϮϬ Ϭ͕ϱϵϯ Ϭ͕ϯϱ ϵϳ 

ϭϬϰ ^� DKZ�^��'/h^�WW������������������ ϬϲϱϵϵϬϱϴϳϭϳϭ ϮϬϭϵ Ϭ͕ϱϵϯ Ϭ͕ϯϱ ϵϳ 

ϭϬϱ &' &�ddKZ/���Wh>/��^K�͘�'Z͘��Z͘>͘ ϬϲϭϵϵϬϵϱϱϯϭϮ ϮϬϭϵ Ϭ͕ϱϵϮ Ϭ͕ϯϲ ϵϳ 

ϭϬϲ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϮϮϯϱϱϵϱ ϮϬϮϬ Ϭ͕ϱϴϵ Ϭ͕ϯϴ ϵϳ 

ϭϬϳ �� >��&�ddKZ/���/�EKEE��s/E��E����� ϬϲϭϵϵϭϭϯϮϴϭϯ ϮϬϮϭ Ϭ͕ϱϴϵ Ϭ͕ϯϳ ϵϳ 

ϭϬϴ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϮϮϯϱϱϴϯ ϮϬϮϬ Ϭ͕ϱϴϲ Ϭ͕ϯϱ ϵϳ 

ϭϬϵ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϵϳϬϴϵϯ ϮϬϭϵ Ϭ͕ϱϴϲ Ϭ͕ϯϮ ϵϳ 

ϭϭϬ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϭϬϯϯϴϭϱ ϮϬϮϬ Ϭ͕ϱϴϱ Ϭ͕ϯϮ ϵϳ 

ϭϭϭ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϮϭϬϵϱϱϴ ϮϬϭϵ Ϭ͕ϱϴϰ Ϭ͕ϯϵ ϵϳ 

ϭϭϮ �� &�ddKZ/��Z��>���/�dKZ�/EK�^K�͘��'͘�Z> ϬϲϭϵϵϬϵϲϯϳϬϬ ϮϬϮϭ Ϭ͕ϱϴϯ Ϭ͕ϯϱ ϵϳ 

ϭϭϯ �� &�ddKZ/��Z��>���/�dKZ�/EK�^K�͘��'͘�Z> ϬϲϭϵϵϬϴϵϳϳϭϮ ϮϬϭϵ Ϭ͕ϱϴϯ Ϭ͕ϯϱ ϵϳ 

ϭϭϰ &' &�ddKZ/���Wh>/��^K�͘�'Z͘��Z͘>͘ ϬϳϭϵϵϬϮϰϲϰϴϵ ϮϬϮϬ Ϭ͕ϱϴϮ Ϭ͕ϯϮ ϵϳ 

ϭϭϱ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϭϬϵϰϵϭϭ ϮϬϮϭ Ϭ͕ϱϴϬ Ϭ͕ϯϰ ϵϳ 

ϭϭϲ &' &�ddKZ/���Wh>/��^K�͘�'Z͘��Z͘>͘ ϬϳϭϵϵϬϮϲϯϭϬϮ ϮϬϮϬ Ϭ͕ϱϴϬ Ϭ͕ϯϲ ϵϳ 

ϭϭϳ �� ��͘��'Z͘�D/'>/���/K�'/K���,/EK�� ϬϲϭϵϵϬϴϲϱϱϮϱ ϮϬϮϬ Ϭ͕ϱϴϬ Ϭ͕ϯϮ ϵϳ 

ϭϭϴ ^� DKZ�^��&/>/WWK������������������ ϬϲϱϵϵϬϱϵϯϭϬϮ ϮϬϭϵ Ϭ͕ϱϳϵ Ϭ͕ϯϲ ϵϳ 

ϭϭϵ �� ^͘�^͘�&Z�d�>>/�'�ZK&�>K Ϭϲϭϵϵϭϭϱϭϳϯϰ ϮϬϮϭ Ϭ͕ϱϳϴ Ϭ͕ϯϭ ϵϳ 

ϭϮϬ �� ^͘�^͘�&Z�d�>>/�'�ZK&�>K ϬϲϭϵϵϬϵϴϳϵϭϯ ϮϬϭϵ Ϭ͕ϱϳϴ Ϭ͕ϯϭ ϵϳ 

ϭϮϭ &' &�ddKZ/���Wh>/��^K�͘�'Z͘��Z͘>͘ ϬϳϭϵϵϬϮϳϭϱϮϲ ϮϬϮϭ Ϭ͕ϱϳϳ Ϭ͕ϯϱ ϵϳ 

ϭϮϮ &' &�ddKZ/���Wh>/��^K�͘�'Z͘��Z͘>͘ ϬϳϭϵϵϬϮϲϯϭϲϲ ϮϬϮϬ Ϭ͕ϱϳϳ Ϭ͕ϯϱ ϵϳ 

ϭϮϯ �� ��͘��'Z͘�>�d/�/��^͘Z͘>͘ ϬϲϭϵϵϬϵϵϳϵϬϯ ϮϬϮϬ Ϭ͕ϱϳϳ Ϭ͕ϯϲ ϵϳ 

ϭϮϰ ^� ��ZZKE��D�Z/E� ϬϲϱϵϵϬϳϭϴϲϭϴ ϮϬϮϭ Ϭ͕ϱϳϰ Ϭ͕ϯϮ ϵϳ 

ϭϮϱ ^� ��ZZKE��D�Z/E� ϬϲϱϵϵϬϲϬϵϵϮϬ ϮϬϭϵ Ϭ͕ϱϳϰ Ϭ͕ϯϮ ϵϳ 

ϭϮϲ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϭϬϯϯϳϰϱ ϮϬϮϬ Ϭ͕ϱϳϰ Ϭ͕ϯϱ ϵϳ 

ϭϮϳ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� Ϭϲϭϵϵϭϭϰϵϵϴϵ ϮϬϮϭ Ϭ͕ϱϳϮ Ϭ͕ϯϲ ϵϳ 

ϭϮϴ �� �/K�s/d�>��^Z> ϬϲϭϵϵϭϬϯϯϵϰϴ ϮϬϮϬ Ϭ͕ϱϳϭ Ϭ͕ϯϴ ϵϳ 

ϭϮϵ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϵϳϬϲϳϰ ϮϬϭϵ Ϭ͕ϱϳϭ Ϭ͕ϯϴ ϵϳ 

ϭϯϬ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϵϮϴϬϬϰ ϮϬϭϵ Ϭ͕ϱϲϵ Ϭ͕ϯϮ ϵϳ 

ϭϯϭ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϭϭϰϭϮϰϳ ϮϬϮϭ Ϭ͕ϱϲϵ Ϭ͕ϯϰ ϵϳ 

ϭϯϮ �� &�ddKZ/��D�ZZh��ZK�^͘^͘��'Z/�K>� ϬϲϭϵϵϬϵϱϱϰϲϲ ϮϬϭϵ Ϭ͕ϱϲϴ Ϭ͕ϯϮ ϵϳ 

ϭϯϯ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϭϬϵϭϵϴϬ ϮϬϮϬ Ϭ͕ϱϲϳ Ϭ͕ϯϲ ϵϳ 

ϭϯϰ ^� ��>�'ZK^^K�D͘�Θ�>͘�^͘^͘ ϬϲϱϵϵϬϱϵϲϬϱϴ ϮϬϮϬ Ϭ͕ϱϲϳ Ϭ͕ϯϮ ϵϳ 

ϭϯϱ ^� ��>�'ZK^^K�D͘�Θ�>͘�^͘^͘ ϬϲϱϵϵϬϲϱϵϳϵϯ ϮϬϮϬ Ϭ͕ϱϲϳ Ϭ͕ϯϱ ϵϳ 

ϭϯϲ �� �'ZK�KKd��E/���D�Z�,�^���������� ϬϲϭϵϵϬϵϵϬϱϭϱ ϮϬϭϵ Ϭ͕ϱϲϳ Ϭ͕ϯϰ ϵϳ 

ϭϯϳ W� ^K�͘��'Z͘�>��D�Z�,�^��^͘Z͘>͘���� ϬϳϲϵϵϬϰϭϬϳϱϴ ϮϬϮϭ Ϭ͕ϱϲϰ Ϭ͕ϯϱ ϵϳ 

ϭϯϴ W� ^K�͘��'Z͘�>��D�Z�,�^��^͘Z͘>͘���� ϬϳϲϵϵϬϯϵϱϮϴϵ ϮϬϭϵ Ϭ͕ϱϲϰ Ϭ͕ϯϱ ϵϳ 

ϭϯϵ �� ��͘��'Z͘�'�ZK&�>K�Z�&&��>� ϬϲϭϵϵϭϭϬϭϴϬϵ ϮϬϮϭ Ϭ͕ϱϲϰ Ϭ͕ϯϮ ϵϳ 

ϭϰϬ �� ��͘��'Z͘�'�ZK&�>K�Z�&&��>� ϬϲϭϵϵϬϴϳϯϳϵϴ ϮϬϭϵ Ϭ͕ϱϲϰ Ϭ͕ϯϮ ϵϳ 

ϭϰϭ ^� ��ZZKE��D�Z/E� ϬϲϱϵϵϬϲϬϵϵϮϮ ϮϬϭϵ Ϭ͕ϱϲϯ Ϭ͕ϯϮ ϵϳ 

ϭϰϮ Dd ^K�͘��'Z͘��Z���EK�Z/s�Z�^Yh/��/�Z/E/�s͘����͘�^͘^͘ ϬϳϳϵϵϬϭϯϴϲϲϴ ϮϬϮϬ Ϭ͕ϱϲϮ Ϭ͕ϯϰ ϵϳ 

ϭϰϯ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϭϭϮϯϴϰϵ ϮϬϮϭ Ϭ͕ϱϲϮ Ϭ͕ϯϳ ϵϳ 

ϭϰϰ ^� ��ZZKE��D�Z/E� ϬϲϱϵϵϬϲϳϭϰϵϭ ϮϬϮϬ Ϭ͕ϱϲϭ Ϭ͕ϯϰ ϵϳ 

ϭϰϱ ^� ��ZZKE��D�Z/E� ϬϲϱϵϵϬϲϬϵϵϯϰ ϮϬϭϵ Ϭ͕ϱϲϭ Ϭ͕ϯϰ ϵϳ 

ϭϰϲ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϭϬϯϯϵϴϭ ϮϬϮϬ Ϭ͕ϱϲϬ Ϭ͕ϯϲ ϵϳ 

ϭϰϳ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϵϮϴϬϮϴ ϮϬϭϵ Ϭ͕ϱϲϬ Ϭ͕ϯϮ ϵϳ 

ϭϰϴ �� ��͘��'Z͘�>�d/�/��^͘Z͘>͘ ϬϲϭϵϵϭϭϮϰϵϵϮ ϮϬϮϮ Ϭ͕ϱϱϵ Ϭ͕ϯϭ ϵϳ 

ϭϰϵ �� ��͘��'Z͘�>�d/�/��^͘Z͘>͘ ϬϲϭϵϵϭϭϬϬϳϴϱ ϮϬϮϬ Ϭ͕ϱϱϵ Ϭ͕ϯϭ ϵϳ 

ϭϱϬ �� ��͘��'Z͘�>�d/�/��^͘Z͘>͘ ϬϲϭϵϵϬϵϵϳϴϯϭ ϮϬϭϵ Ϭ͕ϱϱϵ Ϭ͕ϯϭ ϵϳ 



ϯϬ 

 

dĂďĞůůĂ�ϱ�-��ůĞŶĐŽ�ĚĞůůĞ�ŵĂŶǌĞ�ƌĂŶŬ�ϵϵ-ϵϳ�ƐĞŶǌĂ�ƉĂĚƌĞ�ĐĞƌƚŽ�Ğ�ŽƌĚŝŶĂƚĞ�ƉĞƌ�ŝŶĚŝĐĞ�ĚĞĐƌĞƐĐĞŶƚĞ 
EΣ WZKs �>>�s�D�EdK D�dZ/�K>� �EEK D�D��K/Eͬ��z ��� Z�E< 

ϭϱϭ Dd ^K�͘��'Z͘��Z���EK�Z/s�Z�^Yh/��/�Z/E/�s͘����͘�^͘^͘ ϬϳϳϵϵϬϭϯϴϲϬϳ ϮϬϭϵ Ϭ͕ϱϱϴ Ϭ͕ϯϱ ϵϳ 

ϭϱϮ �� &�ddKZ/��Z��>���/�dKZ�/EK�^K�͘��'͘�Z> ϬϲϭϵϵϬϵϲϯϭϬϰ ϮϬϮϬ Ϭ͕ϱϱϳ Ϭ͕ϯϲ ϵϳ 

ϭϱϯ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϭϭϱϬϮϳϮ ϮϬϮϮ Ϭ͕ϱϱϲ Ϭ͕ϯϳ ϵϳ 

ϭϱϰ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϭϬϵϰϳϯϳ ϮϬϮϬ Ϭ͕ϱϱϲ Ϭ͕ϯϳ ϵϳ 

ϭϱϱ &' &�ddKZ/���Wh>/��^K�͘�'Z͘��Z͘>͘ ϬϳϭϵϵϬϮϰϲϯϮϰ ϮϬϭϵ Ϭ͕ϱϱϲ Ϭ͕ϯϲ ϵϳ 

ϭϱϲ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϭϭϱϬϮϰϬ ϮϬϮϭ Ϭ͕ϱϱϰ Ϭ͕ϯϰ ϵϳ 

ϭϱϳ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϵϳϬϵϱϴ ϮϬϭϵ Ϭ͕ϱϱϰ Ϭ͕ϯϰ ϵϳ 

ϭϱϴ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϭϬϯϯϳϭϲ ϮϬϮϬ Ϭ͕ϱϱϯ Ϭ͕ϯϮ ϵϳ 

ϭϱϵ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϵϳϬϵϲϴ ϮϬϭϵ Ϭ͕ϱϱϮ Ϭ͕ϯϰ ϵϳ 

ϭϲϬ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϮϭϬϵϱϲϲ ϮϬϭϵ Ϭ͕ϱϱϮ Ϭ͕ϯϱ ϵϳ 

ϭϲϭ �� &�ddKZ/��D�ZZh��ZK�^͘^͘��'Z/�K>� ϬϲϭϵϵϭϭϬϭϭϵϴ ϮϬϮϭ Ϭ͕ϱϱϭ Ϭ͕ϯϱ ϵϳ 

ϭϲϮ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϮϮϯϱϱϳϬ ϮϬϮϬ Ϭ͕ϱϱϭ Ϭ͕ϯϳ ϵϳ 

ϭϲϯ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϵϳϭϭϬϵ ϮϬϮϬ Ϭ͕ϱϱϬ Ϭ͕ϯϮ ϵϳ 

ϭϲϰ �� �/K�s/d�>��^Z> ϬϲϭϵϵϬϵϳϬϳϭϳ ϮϬϭϵ Ϭ͕ϱϰϴ Ϭ͕ϯϳ ϵϳ 

ϭϲϱ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϮϯϳϭϵϴϲ ϮϬϮϭ Ϭ͕ϱϰϳ Ϭ͕ϯϳ ϵϳ 

ϭϲϲ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϮϭϰϯϴϵϴ ϮϬϭϵ Ϭ͕ϱϰϳ Ϭ͕ϯϳ ϵϳ 

ϭϲϳ &' &�ddKZ/���Wh>/��^K�͘�'Z͘��Z͘>͘ ϬϳϭϵϵϬϮϰϲϯϭϭ ϮϬϭϵ Ϭ͕ϱϰϳ Ϭ͕ϯϰ ϵϳ 

ϭϲϴ &' &�ddKZ/���Wh>/��^K�͘�'Z͘��Z͘>͘ ϬϳϭϵϵϬϮϳϭϬϬϮ ϮϬϮϭ Ϭ͕ϱϰϳ Ϭ͕ϯϯ ϵϳ 

ϭϲϵ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϮϰϰϯϱϲϳ ϮϬϮϮ Ϭ͕ϱϰϲ Ϭ͕ϯϳ ϵϳ 

ϭϳϬ �� &�ddKZ/��Z��>���/�dKZ�/EK�^K�͘��'͘�Z> ϬϲϭϵϵϬϵϲϯϯϮϵ ϮϬϮϭ Ϭ͕ϱϰϱ Ϭ͕ϯϯ ϵϳ 

ϭϳϭ �� &�ddKZ/��Z��>���/�dKZ�/EK�^K�͘��'͘�Z> ϬϲϭϵϵϬϵϲϮϳϮϱ ϮϬϮϬ Ϭ͕ϱϰϱ Ϭ͕ϯϯ ϵϳ 

ϭϳϮ >d �'Z/�K>���KKd��E/���ZK�E��^͘�͘^͘ ϬϱϵϵϵϬϰϭϰϳϯϬ ϮϬϮϬ Ϭ͕ϱϰϱ Ϭ͕ϯϭ ϵϳ 

ϭϳϯ >d �'Z/�K>���KKd��E/���ZK�E��^͘�͘^͘ ϬϱϵϵϵϬϰϰϴϯϯϰ ϮϬϮϬ Ϭ͕ϱϰϱ Ϭ͕ϯϭ ϵϳ 

ϭϳϰ >d �'Z/�K>���KKd��E/���ZK�E��^͘�͘^͘ ϬϱϵϵϵϬϯϵϮϰϳϴ ϮϬϭϵ Ϭ͕ϱϰϱ Ϭ͕ϯϭ ϵϳ 

ϭϳϱ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϭϬϵϱϬϯϴ ϮϬϮϭ Ϭ͕ϱϰϰ Ϭ͕ϯϮ ϵϳ 

ϭϳϲ �� &�ddKZ/���K>>�>�WZ��^K�͘��'Z͘���Z͘>͘ ϬϲϭϵϵϭϬϲϳϮϳϮ ϮϬϮϬ Ϭ͕ϱϰϰ Ϭ͕ϯϲ ϵϳ 

ϭϳϳ �� &�ddKZ/���K>>�>�WZ��^K�͘��'Z͘���Z͘>͘ ϬϲϭϵϵϬϵϳϳϵϮϮ ϮϬϭϵ Ϭ͕ϱϰϰ Ϭ͕ϯϲ ϵϳ 

ϭϳϴ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϵϮϴϭϮϯ ϮϬϭϵ Ϭ͕ϱϰϮ Ϭ͕ϯϱ ϵϳ 

ϭϳϵ �� &�ddKZ/��Z��>���/�dKZ�/EK�^K�͘��'͘�Z> ϬϲϭϵϵϬϵϲϮϳϰϳ ϮϬϮϬ Ϭ͕ϱϰϮ Ϭ͕ϯϯ ϵϳ 

ϭϴϬ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϮϮϯϱϳϮϱ ϮϬϮϬ Ϭ͕ϱϰϭ Ϭ͕ϯϲ ϵϳ 

ϭϴϭ &' &�ddKZ/���Wh>/��^K�͘�'Z͘��Z͘>͘ ϬϳϭϵϵϬϮϲϯϭϰϯ ϮϬϮϬ Ϭ͕ϱϯϴ Ϭ͕ϯϮ ϵϳ 

ϭϴϮ �� ^͘�^͘�&Z�d�>>/�'�ZK&�>K ϬϲϭϵϵϬϵϴϳϵϭϰ ϮϬϭϵ Ϭ͕ϱϯϳ Ϭ͕ϯϯ ϵϳ 

ϭϴϯ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϮϭϰϰϬϭϬ ϮϬϮϬ Ϭ͕ϱϯϲ Ϭ͕ϯϲ ϵϳ 

ϭϴϰ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϮϯϳϮϭϱϱ ϮϬϮϭ Ϭ͕ϱϯϲ Ϭ͕ϯϯ ϵϳ 

ϭϴϱ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϮϭϰϰϬϭϴ ϮϬϮϬ Ϭ͕ϱϯϲ Ϭ͕ϯϯ ϵϳ 

ϭϴϲ ^� ��>�'ZK^^K�D͘�Θ�>͘�^͘^͘ ϬϲϱϵϵϬϱϵϲϬϳϵ ϮϬϮϬ Ϭ͕ϱϯϱ Ϭ͕ϯϰ ϵϳ 

ϭϴϳ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϭϭϮϯϲϴϭ ϮϬϮϭ Ϭ͕ϱϯϱ Ϭ͕ϯϮ ϵϳ 

ϭϴϴ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϬϵϴϳϮϮϵ ϮϬϭϵ Ϭ͕ϱϯϱ Ϭ͕ϯϮ ϵϳ 

ϭϴϵ �� ^͘�^͘�&Z�d�>>/�'�ZK&�>K ϬϲϭϵϵϭϭϬϳϳϱϬ ϮϬϮϭ Ϭ͕ϱϯϯ Ϭ͕ϯϮ ϵϳ 

ϭϵϬ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϮϯϳϮϬϴϮ ϮϬϮϭ Ϭ͕ϱϯϯ Ϭ͕ϯϳ ϵϳ 

ϭϵϭ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϮϮϯϱϲϱϰ ϮϬϮϬ Ϭ͕ϱϯϯ Ϭ͕ϯϳ ϵϳ 

ϭϵϮ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϮϭϬϵϲϬϯ ϮϬϭϵ Ϭ͕ϱϯϯ Ϭ͕ϯϳ ϵϳ 

ϭϵϯ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϬϵϲϲϳϬϭ ϮϬϭϵ Ϭ͕ϱϯϮ Ϭ͕ϯϯ ϵϳ 

ϭϵϰ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϬϵϴϳϮϮϬ ϮϬϭϵ Ϭ͕ϱϯϮ Ϭ͕ϯϮ ϵϳ 

ϭϵϱ &' &�ddKZ/���Wh>/��^K�͘�'Z͘��Z͘>͘ ϬϲϭϵϵϭϭϬϭϭϭϯ ϮϬϮϬ Ϭ͕ϱϯϭ Ϭ͕ϯϳ ϵϳ 

ϭϵϲ �E DKZ/^���Z�'>/K�^͘^͘ ϬϬϰϵϵϮϯϳϮϬϮϭ ϮϬϮϭ Ϭ͕ϱϯϬ Ϭ͕ϯϲ ϵϳ 

ϭϵϳ �� �'Z/�K>��s/d�>��^͘Z͘>͘���������� ϬϲϭϵϵϬϵϳϬϳϵϯ ϮϬϭϵ Ϭ͕ϱϯϬ Ϭ͕ϯϳ ϵϳ 

ϭϵϴ �� '�ZK&�>K�^͘Z͘>͘ ϬϲϭϵϵϭϭϮϯϱϵϲ ϮϬϮϭ Ϭ͕ϱϮϵ Ϭ͕ϯϮ ϵϳ 



ϯϭ 

 



ϯϮ 

 

/ŶĚŝĐĞ 

EŽƚĞ�/ůůƵƐƚƌĂƟǀĞ WĂŐ͘��ϰ 

dĂďĞůůĂ�ϭ�-�dŽƌŝ�ƉƌŽǀĂƟ�ƉŽƐŝƟǀŝ�ŝŶ�ŽƌĚŝŶĞ�ĚĞĐƌĞƐĐĞŶƚĞ�Ěŝ�/ŶĚŝĐĞ�WƌŽĮƩĂďŝůŝƚă WĂŐ͘�ϵ� 

dĂďĞůůĂ�Ϯ�-��ůĞŶĐŽ�ĚĞůůĞ�ďƵĨĂůĞ�ƌĂŶŬ�ϵϵ�ĐŽŶ�ƉĂĚƌĞ�ĐĞƌƚŽ�Ğ�ŽƌĚŝŶĂƚĞ�ƉĞƌ�ŝŶĚŝĐĞ�ĚĞĐƌĞƐĐĞŶƚĞ WĂŐ͘�ϭϬ 

dĂďĞůůĂ�ϯ�-��ůĞŶĐŽ�ĚĞůůĞ�ďƵĨĂůĞ�ƌĂŶŬ�ϵϵ�ƐĞŶǌĂ�ƉĂĚƌĞ�ĐĞƌƚŽ�Ğ�ŽƌĚŝŶĂƚĞ�ƉĞƌ�ŝŶĚŝĐĞ�ĚĞĐƌĞƐĐĞŶƚĞ WĂŐ͘�ϭϳ 

dĂďĞůůĂ�ϰ�-��ůĞŶĐŽ�ĚĞůůĞ�ŵĂŶǌĞ�ƌĂŶŬ�ϵϵ-ϵϳ�ĐŽŶ�ƉĂĚƌĞ�ĐĞƌƚŽ�Ğ�ŽƌĚŝŶĂƚĞ�ƉĞƌ�ŝŶĚŝĐĞ�ĚĞĐƌĞƐĐĞŶƚĞ WĂŐ͘�Ϯϲ 

dĂďĞůůĂ�ϱ�-��ůĞŶĐŽ�ĚĞůůĞ�ŵĂŶǌĞ�ƌĂŶŬ�ϵϵ-ϵϳ�ƐĞŶǌĂ�ƉĂĚƌĞ�ĐĞƌƚŽ�Ğ�ŽƌĚŝŶĂƚĞ�ƉĞƌ�ŝŶĚŝĐĞ�ĚĞĐƌĞƐĐĞŶƚĞ WĂŐ͘�Ϯϳ 



ϯϯ 

 

WĞƌ�ŝŶĨŽ͗ 

WĞƌ�ŝŶĨŽƌŵĂǌŝŽŶŝ�Ğ�ĂƉƉƌŽĨŽŶĚŝŵĞŶƟ�ƉŽƚĞƚĞ�ĐŽŶƚĂƩĂƌĐŝ�Ăŝ�ŶƵŵĞƌŝ͗ 

нϯϵ�ϬϴϮϯ�ϭϮϱϱϱϳϳ��ŽƉƉƵƌĞ�нϯϵ�ϯϰϵ�ϮϱϮ�ϴϭϵϭ�ĚŽƩŽƌĞƐƐĂ��ŚŝĂƌĂ��ĂƐŽ 

 

WĞƌ�ƌŝĐŚŝĞƐƚĂ�ƐĐĂƌŝĐŽ�ŝŶĚŝĐĞ͗ 

WĞƌ�ƌŝĐŚŝĞĚĞƌĞ�ůŽ�ƐĐĂƌŝĐŽ�ĚĞŐůŝ�ŝŶĚŝĐŝ�ŐĞŶĞƟĐŝ�ĚĞůůĂ�ŵĂŶĚƌŝĂ�;ƚƵƫ�ŝ�ƐŽŐŐĞƫ�ǀŝǀŝ�Ğ�ŵŽƌƟͿ�Ğ�ĚĞŝ�ƚŽƌŝ�ŝŶ�ŵŽŶƚĂ�
ŶĂƚƵƌĂůĞ�ğ�ŶĞĐĞƐƐĂƌŝŽ�ŝŶǀŝĂƌĞ�ƵŶĂ�ĐŽŵƵŶŝĐĂǌŝŽŶĞ�Ăůů͛ŝŶĚŝƌŝǌǌŽ�Ěŝ�ƉŽƐƚĂ�ĞůĞƩƌŽŶŝĐĂ� ŝŶĚŝĐŝŵĂŵĂΛŐŵĂŝů͘ĐŽŵ�
ŽƉƉƵƌĞ�ĐŚŝĂƌĂ͘ĐĂƐŽΛƌŝƐďƵĨĂůĂ͘ŝƚ͘ 


