
DĞŶΖƐ�ϯϱн�ĂŶĚ�ϰϬн�;�Ϳ

d��D t/E^ >K^^�^ W&ͬW� Z��KZ� �^d�E�/E'^
^ŬǇ�WĂƚƌŽů�ϯϱн ϯ Ϭ ϯͲϬ ϭ

>ŽĐĂů�,ƵƐƚůĞͬZŽĐŬĞƚƐ�ϰϬн ϭ ϯ ϮϭϱͬϮϳϲ��Ͳϲϭ ϭͲϯ Ϯ
WƌŝŶĐĞ�'ĞŽƌŐĞ�DĂƐƚĞƌƐ�ϰϬн ϭ Ϯ ϭϵϭͬϮϲϳ�Ͳϳϲ ϭͲϯ ϯ

&ƌŝĚĂǇ��ƵŐƵƐƚ�Ϯϲ͕�ϮϬϭϲ
'�D��η d/D� >K��d/KE ,KD��d��D ^�KZ� �t�z�d��D ^�KZ�

�ϭ ϵ͗ϬϬ ^Z��ϭ ^ŬǇ�WĂƚƌŽů ϵϲ >ŽĐĂů�,ƵƐƚůĞͬZŽĐŬĞƚƐ ϲϲ
�Ϯ ϯ͗ϬϬ ^Z��ϯ WƌŝŶĐĞ�'ĞŽƌŐĞ�DĂƐƚĞƌƐ ϱϱ >ŽĐĂů�,ƵƐƚůĞͬZŽĐŬĞƚƐ ϰϰ

^ĂƚƵƌĚĂǇ��ƵŐƵƐƚ�Ϯϳ͕�ϮϬϭϲ

'�D��η d/D� >K��d/KE ,KD��d��D ^�KZ� �t�z�d��D ^�KZ�
�ϯ ϭϬ͗ϯϬ ^Z��Ϯ WƌŝŶĐĞ�'ĞŽƌŐĞ�DĂƐƚĞƌƐ ϯϳ ^ŬǇ�WĂƚƌŽů ��
�ϰ ϭ͗ϯϬ ^Z��Ϯ WƌŝŶĐĞ�'ĞŽƌŐĞ�DĂƐƚĞƌƐ ϰϰ >ŽĐĂů�,ƵƐƚůĞͬZŽĐŬĞƚƐ ��

KƉĞŶŝŶŐ��ĞƌĞŵŽŶŝĞƐ�ϲƉŵ�Ͳ�:ĂĐŬ�WŽŽůĞ�WůĂǌĂ

^ƵŶĚĂǇ��ƵŐƵƐƚ�Ϯϴ͕�ϮϬϭϲ

'�D��η d/D� >K��d/KE ,KD��d��D ^�KZ� �t�z�d��D ^�KZ�
�ϱ ϭϮ͗ϬϬ ^Z��ϭ ^ŬǇ�WĂƚƌŽů ϴϭ >ŽĐĂů�,ƵƐƚůĞͬZŽĐŬĞƚƐ ϱϮ
�ϲ ϰ͗ϯϬ tĂƌ�DĞŵŽƌŝĂů WƌŝŶĐĞ�'ĞŽƌŐĞ�DĂƐƚĞƌƐ ϱϱ ^ŬǇ�WĂƚƌŽů ϭϬϬ

DŽŶĚĂǇ��ƵŐƵƐƚ�Ϯϵ͕�ϮϬϭϲ

'�D��η d/D� >K��d/KE ,KD��d��D ^�KZ� �t�z�d��D ^�KZ�
�ϳ�Ͳ�^ŝůǀĞƌ ϭϬ͗ϯϬ ^Z��ϯ ϮŶĚ�Ͳ�>ŽĐĂů�,ƵƐƚůĞͬZŽĐŬĞƚƐ ϱϭ ϯƌĚ�Ͳ�WƌŝŶĐĞ�'ĞŽƌŐĞ�DĂƐƚĞƌƐ ϰϵ�Ύ

�ϴ�Ͳ�'ŽůĚͬ'ŽůĚ ϰ͗ϯϬ tĂƌ�DĞŵŽƌŝĂů ϭƐƚ�Ͳ�^ŬǇ�WĂƚƌŽů�Ͳ�'ŽůĚ




�3ULQFH�*HRUJH�ZDV�DZDUGHG�WKH�*ROG�0HGDO�IRU�WKH�����DJH�JURXS



DĞŶƐΖƐ�ϰϱн�ĂŶĚ�ϱϬн�;�Ϳ

WŽŽů�� t/E^ >K^^�^ W&ͬW� Z��KZ� �^d�E�/E'^
�ŽƌƌĞůŝĞƵ�>ĞŐĞŶĚƐ�ϰϱн Ϭ Ϯ ϬͲϮ ϯ
�ďďŽƚƐĨŽƌĚ��ƚƚĂĐŬ�ϱϬн ϭ ϭ ϭͲϭ Ϯ
EĂŶĂŝŵŽ�DĂƐƚĞƌƐ�ϱϬн Ϯ Ϭ ϮͲϬ ϭ

WŽŽů�� t/E^ >K^^�^ W&ͬW� Z��KZ� �^d�E�/E'^
'ƌƵŵƉǇ�KůĚ��ĞĂƌƐ�ϱϬн ϭ ϭ ϭͲϭ Ϯ

tŽůǀĞƐ�ϱϬн Ϭ Ϯ ϬͲϮ ϯ
�ĞŶ�DĂƐƚĞƌƐ�ϱϬн Ϯ Ϭ ϮͲϬ ϭ

&ƌŝĚĂǇ��ƵŐƵƐƚ�Ϯϲ͕�ϮϬϭϲ
'�D��η d/D� >K��d/KE ,KD��d��D ^�KZ� �t�z�d��D ^�KZ�

�ϭ ϭϬ͗ϯϬ ^Z��ϭ �ďďŽƚƐĨŽƌĚ��ƚƚĂĐŬ ϰϮ EĂŶĂŝŵŽ�DĂƐƚĞƌƐ ϰϴ
�Ϯ ϭϬ͗ϯϬ ^Z��Ϯ 'ƌƵŵƉǇ�KůĚ��ĞĂƌƐ ϲϭ tŽůǀĞƐ ϰϰ

^ĂƚƵƌĚĂǇ��ƵŐƵƐƚ�Ϯϳ͕�ϮϬϭϲ
'�D��η d/D� >K��d/KE ,KD��d��D ^�KZ� �t�z�d��D ^�KZ�

�ϯ ϵ͗ϬϬ ^Z��ϭ �ŽƌƌĞůŝĞƵ�>ĞŐĞŶĚƐ ϯϱ �ďďŽƚƐĨŽƌĚ��ƚƚĂĐŬ ϰϰ
�ϰ ϵ͗ϬϬ ^Z��Ϯ �ĞŶ�DĂƐƚĞƌƐ ϰϳ 'ƌƵŵƉǇ�KůĚ��ĞĂƌƐ ϰϯ
�ϱ ϭ͗ϯϬ ^Z��ϭ tŽůǀĞƐ ϰϯ �ĞŶ�DĂƐƚĞƌƐ ϴϮ
�ϲ ϭ͗ϯϬ ^Z��Ϯ EĂŶĂŝŵŽ�DĂƐƚĞƌƐ ϰϳ �ŽƌƌĞůŝĞƵ�>ĞŐĞŶĚƐ ϰϭ

KƉĞŶŝŶŐ��ĞƌĞŵŽŶŝĞƐ�ϲƉŵ�Ͳ�:ĂĐŬ�WŽŽůĞ�WůĂǌĂ

^ƵŶĚĂǇ��ƵŐƵƐƚ�Ϯϴ͕�ϮϬϭϲ
'�D��η d/D� >K��d/KE ,KD��d��D ^�KZ� �t�z�d��D ^�KZ�

�ϳ ϭϬ͗ϯϬ ^Z��ϭ ϮŶĚ�ŝŶ���Ͳ��ďďŽƚƐĨŽƌĚ��ƚƚĂĐŬ ϲϱ ϯƌĚ�ŝŶ���Ͳ�tŽůǀĞƐ ϲϮ
�ϴ ϭϬ͗ϯϬ ^Z��Ϯ ϮŶĚ�ŝŶ���Ͳ�'ƌƵŵƉǇ�KůĚ��ĞĂƌƐ ϰϴ ϯƌĚ�ŝŶ���Ͳ��ŽƌƌĞůŝĞƵ�>ĞŐĞŶĚƐ ϯϮ
�ϵ ϯ͗ϬϬ ^Z��ϭ ϭƐƚ�ŝŶ���Ͳ�EĂŶĂŝŵŽ�DĂƐƚĞƌƐ ϯϮ tŝŶŶĞƌ�'ĂŵĞ��ϴ�Ͳ�'ƌƵŵƉǇ�KůĚ��ĞĂƌ ��
�ϭϬ ϯ͗ϬϬ ^Z��Ϯ ϭƐƚ�ŝŶ���Ͳ��ĞŶ�DĂƐƚĞƌƐ ϴϵ tŝŶŶĞƌ�'ĂŵĞ��ϳ�Ͳ��ďďŽƚƐĨŽƌĚ��ƚƚĂĐŬ ��

DŽŶĚĂǇ��ƵŐƵƐƚ�Ϯϵ͕�ϮϬϭϲ



'�D��η d/D� >K��d/KE ,KD��d��D ^�KZ� �t�z�d��D ^�KZ�
�ϭϭ�Ͳ�ϱƚŚͬϲƚŚ�WůĂĐĞ ϵ͗ϬϬ ^Z��ϭ >ŽƐĞƌ��ϳ�Ͳ�tŽůǀĞƐ ϱϬ >ŽƐĞƌ��ϴ�Ͳ��ŽƌƌĞůŝĞƵ�>ĞŐĞŶĚƐ ϲϰ

�ϭϮ�Ͳ��ƌŽŶǌĞ ϭϮ͗ϬϬ ^Z��ϯ >ŽƐĞƌ��ϵ�Ͳ�EĂŶĂŝŵŽ�DĂƐƚĞƌƐ ϰϮ >ŽƐĞƌ��ϭϬ�Ͳ��ďďŽƚƐĨŽƌĚ��ƚƚĂĐŬ ϯϳ
�ϭϯ�Ͳ�'ŽůĚ ϯ͗ϬϬ tĂƌ�DĞŵŽƌŝĂů tŝŶŶĞƌ��ϵ�Ͳ�'ƌƵŵƉǇ�KůĚ��ĞĂƌƐ ϰϬ tŝŶŶĞƌ��ϭϬ�Ͳ��ĞŶ�DĂƐƚĞƌƐ ϱϭ



DĞŶΖƐ�ϱϱн�ĂŶĚ�ϲϬн�Ͳ��

d��D t/E^ >K^^�^ W&ͬW� Z��KZ� �^d�E�/E'^
��E���ϭ�ϱϱн ϯ Ϭ ϯͲϬ ϭ

>ĞŐĞŶĚƐ�ĂŶĚ�>ŝĂƌƐ�ϲϬн Ϯ ϭ ϮͲϭ Ϯ
^ŝůǀĞƌ�'ƌŝǌǌůŝĞƐ�ϲϬн Ϭ ϯ ϬͲϯ ϰ

^ƉŽŬĂŶĞ�ϲϬн ϭ Ϯ ϭͲϮ ϯ
&ƌŝĚĂǇ��ƵŐƵƐƚ�Ϯϲ͕�ϮϬϭϲ

'�D��η d/D� >K��d/KE ,KD��d��D ^�KZ� �t�z�d��D ^�KZ�
�ϭ ϵ͗ϬϬ ^Z��ϯ �ĂŶĂĚĂϭ ϱϵ >ĞŐĞŶĚƐ�ĂŶĚ�>ŝĂƌƐ ϯϭ
�Ϯ ϭϬ͗ϯϬ ^Z��ϯ ^ŝůǀĞƌ�'ƌŝǌǌůŝĞƐ ϭϳ ^ƉŽŬĂŶĞ ϰϵ
�ϯ ϯ͗ϬϬ ^Z��ϭ >ĞŐĞŶĚƐ�ĂŶĚ�>ŝĂƌƐ ϱϬ ^ŝůǀĞƌ�'ƌŝǌǌůŝĞƐ ϰϯ
�ϰ ϯ͗ϬϬ ^Z��Ϯ �ĂŶĂĚĂϭ ϳϬ ^ƉŽŬĂŶĞ ϯϮ

^ĂƚƵƌĚĂǇ��ƵŐƵƐƚ�Ϯϳ͕�ϮϬϭϲ
'�D��η d/D� >K��d/KE ,KD��d��D ^�KZ� �t�z�d��D ^�KZ�

�ϱ ϵ͗ϬϬ ^Z��ϯ >ĞŐĞŶĚƐ�ĂŶĚ�>ŝĂƌƐ ϯϳ ^ƉŽŬĂŶĞ ϯϱ
�ϲ ϵ͗ϬϬ tĂƌ�DĞŵŽƌŝĂů �ĂŶĂĚĂϭ ϲϴ ^ŝůǀĞƌ�'ƌŝǌǌůŝĞƐ ϯϮ

KƉĞŶŝŶŐ��ĞƌĞŵŽŶŝĞƐ�ϲƉŵ�Ͳ�:ĂĐŬ�WŽŽůĞ�WůĂǌĂ

^ƵŶĚĂǇ��ƵŐƵƐƚ�Ϯϴ͕�ϮϬϭϲ
'�D��η d/D� >K��d/KE ,KD��d��D ^�KZ� �t�z�d��D ^�KZ�

�ϳ ϭϮ͗ϬϬ ^Z��ϯ ϭƐƚ��ĂŶĂĚĂϭ ϰϱ ϰƚŚ�Ͳ�^ŝůǀĞƌ�'ƌŝǌǌůŝĞƐ Ϯϵ
�ϴ ϭϮ͗ϬϬ tĂƌ�DĞŵŽƌŝĂů ϮŶĚ�>ĞŐĞŶĚƐ�ĂŶĚ�>ŝĂƌƐ ϰϭ ϯƌĚ�Ͳ�^ƉŽŬĂŶĞ ϯϭ

DŽŶĚĂǇ��ƵŐƵƐƚ�Ϯϵ͕�ϮϬϭϲ
'�D��η d/D� >K��d/KE ,KD��d��D ^�KZ� �t�z�d��D ^�KZ�

�ϵ�Ͳ�^ŝůǀĞƌͬ�ƌŽŶǌĞ ϭϬ͗ϯϬ ^Z�� >ŽƐĞƌ��ϳ�Ͳ�^ŝůǀĞƌ�'ƌŝǌǌůŝĞƐ ϯϮ >ŽƐĞƌ��ϴ�Ͳ�^ƉŽŬĂŶĞ ϰϱ
�ϭϬ�Ͳ�'ŽůĚͬ'ŽůĚ ϭϮ͗ϬϬ tĂƌ�DĞŵŽƌŝĂů tŝŶŶĞƌ��ϳ�Ͳ��ĂŶĂĚĂϭ tŝŶŶĞƌ��ϴ�Ͳ�>ĞŐĞŶĚƐ�ĂŶĚ�>ŝĂƌƐ





DĞŶΖƐ�ϲϱн�;�Ϳ

WŽŽů�� t/E^ >K^^�^ W&ͬW� Z��KZ� �^d�E�/E'^
�ŽůƵŵďŝĂ�^ƉŽƌƚƐǁĞĂƌ Ϯ Ϭ ϭ
^ƉŽŬĂŶĞ�,ŽŽƉĨĞƐƚ ϭ ϭ Ϯ
sĂŶĐŽƵǀĞƌ�^ŚĂĚŽǁƐ Ϭ Ϯ ϯ

WŽŽů�� t/E^ >K^^�^ W&ͬW� Z��KZ� �^d�E�/E'^
>ĞŐĞŶĚƐ�ĂŶĚ�>ŝĂƌƐ ϭ ϭ Ϯ

ZƵƐƚǇďƵůůĞƚƐ Ϭ Ϯ ϯ
h^��^ĞůĞĐƚƐ Ϯ Ϭ ϭ

&ƌŝĚĂǇ��ƵŐƵƐƚ�Ϯϲ͕�ϮϬϭϲ
'�D��η d/D� >K��d/KE ,KD��d��D ^�KZ� �t�z�d��D ^�KZ�

�ϭ ϭϮ͗ϬϬ ^Z��ϭ ^ƉŽŬĂŶĞ�,ŽŽƉĨĞƐƚ ϰϵ sĂŶĐŽƵǀĞƌ�^ŚĂĚŽǁƐ ϰϯ
�Ϯ ϭϮ͗ϬϬ ^Z��Ϯ h^��^ĞůĞĐƚƐ ϳϮ >ĞŐĞŶĚƐ�ĂŶĚ�>ŝĂƌƐ ϯϰ

^ĂƚƵƌĚĂǇ��ƵŐƵƐƚ�Ϯϳ͕�ϮϬϭϲ
'�D��η d/D� >K��d/KE ,KD��d��D ^�KZ� �t�z�d��D ^�KZ�

�ϯ ϭϬ͗ϯϬ ^Z��ϯ �ŽůƵŵďŝĂ�^ƉŽƌƚƐǁĞĂƌ ϱϰ ^ƉŽŬĂŶĞ�,ŽŽƉĨĞƐƚ ϱϯ
�ϰ ϭϬ͗ϯϬ tĂƌ�DĞŵŽƌŝĂů ZƵƐƚǇďƵůůĞƚƐ ϯϱ h^��^ĞůĞĐƚƐ ϳϯ
�ϱ ϯ͗ϬϬ ^Z��ϯ ZƵƐƚǇďƵůůĞƚƐ ϯϮ >ĞŐĞŶĚƐ�ĂŶĚ�>ŝĂƌƐ ��
�ϲ ϯ͗ϬϬ tĂƌ�DĞŵŽƌŝĂů sĂŶĐŽƵǀĞƌ�^ŚĂĚŽǁƐ ϰϱ �ŽůƵŵďŝĂ�^ƉŽƌƚƐǁĞĂƌ ��

KƉĞŶŝŶŐ��ĞƌĞŵŽŶŝĞƐ�ϲƉŵ�Ͳ�:ĂĐŬ�WŽŽůĞ�WůĂǌĂ

^ƵŶĚĂǇ��ƵŐƵƐƚ�Ϯϴ͕�ϮϬϭϲ
'�D��η d/D� >K��d/KE ,KD��d��D ^�KZ� �t�z�d��D ^�KZ�

�ϳ ϵ͗ϬϬ ^Z��ϯ ϮŶĚ�ŝŶ���Ͳ�^ƉŽŬĂŶĞ�,ŽŽƉĨĞƐƚ ϳϯ ϯƌĚ�ŝŶ���Ͳ�ZƵƐƚǇďƵůůĞƚƐ ϯϴ
�ϴ ϵ͗ϬϬ tĂƌ�DĞŵŽƌŝĂů ϮŶĚ�ŝŶ���Ͳ�>ĞŐĞŶĚƐ�ĂŶĚ�>ŝĂƌƐ ϯϲ ϯƌĚ�ŝŶ���Ͳ�sĂŶĐŽƵǀĞƌ�^ŚĂĚŽǁƐ ϰϬ
�ϵ ϭ͗ϯϬ ^Z��ϯ ϭƐƚ�ŝŶ���Ͳ�h^��^ĞůĞĐƚƐ ϲϴ tŝŶŶĞƌ��ϳ�Ͳ�^ƉŽŬĂŶĞ�,ŽŽƉĨĞƐƚ ϱϭ
�ϭϬ ϭ͗ϯϬ tĂƌ�DĞŵŽƌŝĂů ϭƐƚ�ŝŶ���Ͳ��ŽůƵŵďŝĂ�^ƉŽƌƚƐǁĞĂƌ ϲϵ tŝŶŶĞƌ��ϴ�Ͳ�sĂŶĐŽƵǀĞƌ�^ŚĂĚŽǁƐ ϱϭ



DŽŶĚĂǇ��ƵŐƵƐƚ�Ϯϵ͕�ϮϬϭϲ
'�D��η d/D� >K��d/KE ,KD��d��D ^�KZ� �t�z�d��D ^�KZ�

�ϭϭ�Ͳ�ϱƚŚͬϲƚŚ ϵ͗ϬϬ ^Z��Ϯ >ŽƐĞƌ��ϳ�Ͳ�ZƵƐƚǇďƵůůĞƚƐ�;ĨŽƌĨĞŝƚͿ Ϭ >ŽƐĞƌ��ϴ�Ͳ�>ĞŐĞŶĚƐ�ĂŶĚ�>ŝĂƌƐ ϮϬ
�ϭϮ�Ͳ��ƌŽŶǌĞ ϭϬ͗ϯϬ ^Z��ϭ >ŽƐĞƌ��ϵ�Ͳ�^ƉŽŬĂŶĞ�,ŽŽƉĨĞƐƚ ϰϵ >ŽƐĞƌ��ϭϬ�Ͳ�sĂŶĐŽƵǀĞƌ�^ŚĂĚŽǁƐ ϰϬ
�ϭϯ�Ͳ�'ŽůĚ ϭϬ͗ϯϬ tĂƌ�DĞŵŽƌŝĂů tŝŶŶĞƌ��ϵ�Ͳ�h^��^ĞůĞĐƚƐ ϳϳ tŝŶŶĞƌ��ϭϬ�Ͳ��ŽůƵŵďŝĂ�^ƉŽƌƚƐǁĞĂƌ ϯϲ



DĞŶΖƐ�ϳϬн��;�Ϳ

d��D t/E^ >K^^�^ W&ͬW� Z��KZ� �^d�E�/E'^
�ŶĐŝĞŶƚ�ZĞŐŝŵĞ ϯ Ϭ ϯͲϬ ϭƐƚ
�ĂƐƚ��ĂŶŬ�^ĂůŽŽŶ Ϯ ϭ ϮͲϭ ϮŶĚ

^ŚĂƌŬƐ Ϭ ϯ ϬͲϯ ϰƚŚ
^ƉŽŬĂŶĞ�,ŽŽƉĨĞƐƚ ϭ Ϯ ϭͲϮ ϯƌĚ

&ƌŝĚĂǇ��ƵŐƵƐƚ�Ϯϲ͕�ϮϬϭϲ
'�D��η d/D� >K��d/KE ,KD��d��D ^�KZ� �t�z�d��D ^�KZ�

�ϭ ϭ͗ϯϬ ^Z��ϭ �ŶĐŝĞŶƚ�ZĞŐŝŵĞ ϲϮ ^ƉŽŬĂŶĞ�,ŽŽƉĨĞƐƚ ϯϳ
�Ϯ ϭ͗ϯϬ ^Z��Ϯ ^ŚĂƌŬƐ ϭϳ �ĂƐƚ��ĂŶŬ�^ĂůŽŽŶ ϲϭ

KƉĞŶŝŶŐ��ĞƌĞŵŽŶŝĞƐ�ϲƉŵ�Ͳ�:ĂĐŬ�WŽŽůĞ�WůĂǌĂ

^ĂƚƵƌĚĂǇ��ƵŐƵƐƚ�Ϯϳ͕�ϮϬϭϲ
'�D��η d/D� >K��d/KE ,KD��d��D ^�KZ� �t�z�d��D ^�KZ�

�ϯ ϭϮ͗ϬϬ ^Z��ϯ �ŶĐŝĞŶƚ�ZĞŐŝŵĞ ϴϮ ^ŚĂƌŬƐ Ϯϱ
�ϰ ϭϮ͗ϬϬ tĂƌ�DĞŵŽƌŝĂů ^ƉŽŬĂŶĞ�,ŽŽƉĨĞƐƚ ϰϰ �ĂƐƚ��ĂŶŬ�^ĂůŽŽŶ ϱϭ

^ƵŶĚĂǇ��ƵŐƵƐƚ�Ϯϴ͕�ϮϬϭϲ
'�D��η d/D� >K��d/KE ,KD��d��D ^�KZ� �t�z�d��D ^�KZ�

�ϱ ϵ͗ϬϬ ^Z��ϭ ^ŚĂƌŬƐ �� ^ƉŽŬĂŶĞ�,ŽŽƉĨĞƐƚ ��
�ϲ ϵ͗ϬϬ ^Z��Ϯ �ĂƐƚ��ĂŶŬ�^ĂůŽŽŶ �� �ŶĐŝĞŶƚ�ZĞŐŝŵĞ ��
�ϳ ϭ͗ϯϬ ^Z��ϭ �ĂŶĐĞůůĞĚ
�ϴ ϭ͗ϯϬ ^Z��Ϯ �ĂŶĐĞůůĞĚ

DŽŶĚĂǇ��ƵŐƵƐƚ�Ϯϵ͕�ϮϬϭϲ



'�D��η d/D� >K��d/KE ,KD��d��D ^�KZ� �t�z�d��D ^�KZ�
�ϵ�Ͳ��ƌŽŶǌĞ ϵ͗ϬϬ ^Z��ϯ ϯZ��Ͳ�^ƉŽŬĂŶĞ�,ŽŽƉĨĞƐƚ ϳϯ ϰd,�Ͳ�^ŚĂƌŬƐ ϯϮ
�ϭϬ�Ͳ�'ŽůĚ ϵ͗ϬϬ tĂƌ�DĞŵŽƌŝĂů ϭ^d�Ͳ��ŶĐŝĞŶƚ�ZĞŐŝŵĞ ϱϮ ϮE��Ͳ��ĂƐƚ��ĂŶŬ�^ĂůŽŽŶ ϯϴ



tŽŵĞŶΖƐ��ŝǀŝƐŝŽŶ�Ͳ�&

WŽŽů�� t/E^ >K^^�^ W&ͬW� Z��KZ� �^d�E�/E'^
/ŵƉĂĐƚ�ϯϬн ϰ Ϭ ϰͲϬ

�ƌŝƐďĂŶĞ��ĂǌǌůĞƌƐ�Ͳ�ϲϬн Ϭ ϰ ϬͲϰ
dŚĞ��ŽŵƉĞƚŝƚŝŽŶ�Ͳ�ϱϬн ϯ ϭ ϯͲϬ
WĂĐŝĨŝĐ�&ŽƐƐŝůƐ�Ͳ�ϱϬн ϯ ϭ ϯͲϭ
�ŝĞ�,ĂƌĚƐ�Ͳ�ϲϬн Ϯ Ϯ ϮͲϮ

&ƌŝĚĂǇ��ƵŐƵƐƚ�Ϯϲ͕�ϮϬϭϲ
'�D��η d/D� >K��d/KE ,KD��d��D ^�KZ� �t�z�d��D ^�KZ�

&ϭ ϭϮ͗ϬϬ ^Z��ϯ /ŵƉĂĐƚ ϱϴ dŚĞ��ŽŵƉĞƚŝƚŝŽŶ ϰϮ
&Ϯ ϭ͗ϯϬ ^Z��ϯ WĂĐŝĨŝĐ�&ŽƐƐŝůƐ Ϯϯ �ŝĞ�,ĂƌĚ ϰϲ

^ĂƚƵƌĚĂǇ��ƵŐƵƐƚ�Ϯϳ͕�ϮϬϭϲ
'�D��η d/D� >K��d/KE ,KD��d��D ^�KZ� �t�z�d��D ^ĐŽƌĞ

&ϯ ϭϮ͗ϬϬ ^Z��ϭ �ƌŝƐďĂŶĞ��ĂǌǌůĞƌƐ ϯϭ /ŵƉĂĐƚ ϰϵ
&ϰ ϭϮ͗ϬϬ ^Z��Ϯ dŚĞ��ŽŵƉĞƚŝƚŝŽŶ ϰϴ WĂĐŝĨŝĐ�&ŽƐƐŝůƐ ϯϭ
&ϱ ϯ͗ϬϬ ^Z��ϭ dŚĞ��ŽŵƉĞƚŝƚŝŽŶ ϲϯ �ƌŝƐďĂŶĞ��ĂǌǌůĞƌƐ Ϯϴ
&ϲ ϯ͗ϬϬ ^Z��Ϯ �ŝĞ�,ĂƌĚƐ ϯϰ /ŵƉĂĐƚ ϱϰ

KƉĞŶŝŶŐ��ĞƌĞŵŽŶŝĞƐ�ϲƉŵ�Ͳ�:ĂĐŬ�WŽŽůĞ�WůĂǌĂ

^ƵŶĚĂǇ��ƵŐƵƐƚ�Ϯϴ͕�ϮϬϭϲ
'�D��η d/D� >K��d/KE ,KD��d��D ^�KZ� �t�z�d��D ^ĐŽƌĞ

&ϳ ϭϬ͗ϯϬ ^Z��ϯ� /ŵƉĂĐƚ ϰϳ WĂĐŝĨŝĐ�&ŽƐƐŝůƐ ϯϰ



&ϴ ϭϬ͗ϯϬ tĂƌ�DĞŵŽƌŝĂů �ƌŝƐďĂŶĞ��ĂǌǌůĞƌƐ ϯϱ �ŝĞ�,ĂƌĚƐ ϱϮ
&ϵ ϯ͗ϬϬ ^Z��ϯ WĂĐŝĨŝĐ�&ŽƐƐŝůƐ ϲϯ �ƌŝƐďĂŶĞ��ĂǌǌůĞƌƐ ϰϯ
&ϭϬ ϯ͗ϬϬ tĂƌ�DĞŵŽƌŝĂů dŚĞ��ŽŵƉĞƚŝƚŝŽŶ ϱϭ �ŝĞ�,ĂƌĚƐ Ϯϱ

DŽŶĚĂǇ��ƵŐƵƐƚ�Ϯϵ͕�ϮϬϭϲ
'�D��η d/D� >K��d/KE ,KD��d��D ^�KZ� �t�z�d��D ^�KZ�
ϯϬн�'ŽůĚ ϭϮ͗ϬϬ ^Z��ϭ /ŵƉĂĐƚ �ǆŚŝďŝƚŝŽŶ�dĞĂŵ
ϱϬн�Ͳ�'ŽůĚ ϭϮ͗ϬϬ ^Z��Ϯ dŚĞ��ŽŵƉĞƚŝƚŝŽŶ ϯϰ WĂĐŝĨŝĐ�&ŽƐƐŝůƐ ϯϮ
ϲϬн�Ͳ�'ŽůĚ ϭ͗ϯϬ tĂƌ�DĞŵŽƌŝĂů �ŝĞ�,ĂƌĚ ϰϳ �ƌŝƐďĂŶĞ��ĂǌǌůĞƌƐ ϯϮ



DĞŶΖƐ�ϯϱн�ĂŶĚ�ϰϬн�;�Ϳ

d��D t/E^ >K^^�^ W&ͬW� Z��KZ� �^d�E�/E'^
^ŬǇ�WĂƚƌŽů�ϯϱн ϯ Ϭ ϯͲϬ ϭ

>ŽĐĂů�,ƵƐƚůĞͬZŽĐŬĞƚƐ�ϰϬн ϭ ϯ ϮϭϱͬϮϳϲ��Ͳϲϭ ϭͲϯ Ϯ
WƌŝŶĐĞ�'ĞŽƌŐĞ�DĂƐƚĞƌƐ�ϰϬн ϭ Ϯ ϭϵϭͬϮϲϳ�Ͳϳϲ ϭͲϯ ϯ

&ƌŝĚĂǇ��ƵŐƵƐƚ�Ϯϲ͕�ϮϬϭϲ
'�D��η d/D� >K��d/KE ,KD��d��D ^�KZ� �t�z�d��D ^�KZ�

�ϭ ϵ͗ϬϬ ^Z��ϭ ^ŬǇ�WĂƚƌŽů ϵϲ >ŽĐĂů�,ƵƐƚůĞͬZŽĐŬĞƚƐ ϲϲ
�Ϯ ϯ͗ϬϬ ^Z��ϯ WƌŝŶĐĞ�'ĞŽƌŐĞ�DĂƐƚĞƌƐ ϱϱ >ŽĐĂů�,ƵƐƚůĞͬZŽĐŬĞƚƐ ϰϰ

^ĂƚƵƌĚĂǇ��ƵŐƵƐƚ�Ϯϳ͕�ϮϬϭϲ

'�D��η d/D� >K��d/KE ,KD��d��D ^�KZ� �t�z�d��D ^�KZ�
�ϯ ϭϬ͗ϯϬ ^Z��Ϯ WƌŝŶĐĞ�'ĞŽƌŐĞ�DĂƐƚĞƌƐ ϯϳ ^ŬǇ�WĂƚƌŽů ��
�ϰ ϭ͗ϯϬ ^Z��Ϯ WƌŝŶĐĞ�'ĞŽƌŐĞ�DĂƐƚĞƌƐ ϰϰ >ŽĐĂů�,ƵƐƚůĞͬZŽĐŬĞƚƐ ��

KƉĞŶŝŶŐ��ĞƌĞŵŽŶŝĞƐ�ϲƉŵ�Ͳ�:ĂĐŬ�WŽŽůĞ�WůĂǌĂ

^ƵŶĚĂǇ��ƵŐƵƐƚ�Ϯϴ͕�ϮϬϭϲ

'�D��η d/D� >K��d/KE ,KD��d��D ^�KZ� �t�z�d��D ^�KZ�
�ϱ ϭϮ͗ϬϬ ^Z��ϭ ^ŬǇ�WĂƚƌŽů ϴϭ >ŽĐĂů�,ƵƐƚůĞͬZŽĐŬĞƚƐ ϱϮ
�ϲ ϰ͗ϯϬ tĂƌ�DĞŵŽƌŝĂů WƌŝŶĐĞ�'ĞŽƌŐĞ�DĂƐƚĞƌƐ ϱϱ ^ŬǇ�WĂƚƌŽů ϭϬϬ

DŽŶĚĂǇ��ƵŐƵƐƚ�Ϯϵ͕�ϮϬϭϲ

'�D��η d/D� >K��d/KE ,KD��d��D ^�KZ� �t�z�d��D ^�KZ�
�ϳ�Ͳ�^ŝůǀĞƌ ϭϬ͗ϯϬ ^Z��ϯ ϮŶĚ�Ͳ�>ŽĐĂů�,ƵƐƚůĞͬZŽĐŬĞƚƐ ϱϭ ϯƌĚ�Ͳ�WƌŝŶĐĞ�'ĞŽƌŐĞ�DĂƐƚĞƌƐ ϰϵ�Ύ

�ϴ�Ͳ�'ŽůĚͬ'ŽůĚ ϰ͗ϯϬ tĂƌ�DĞŵŽƌŝĂů ϭƐƚ�Ͳ�^ŬǇ�WĂƚƌŽů�Ͳ�'ŽůĚ




�3ULQFH�*HRUJH�ZDV�DZDUGHG�WKH�*ROG�0HGDO�IRU�WKH�����DJH�JURXS



DĞŶƐΖƐ�ϰϱн�ĂŶĚ�ϱϬн�;�Ϳ

WŽŽů�� t/E^ >K^^�^ W&ͬW� Z��KZ� �^d�E�/E'^
�ŽƌƌĞůŝĞƵ�>ĞŐĞŶĚƐ�ϰϱн Ϭ Ϯ ϬͲϮ ϯ
�ďďŽƚƐĨŽƌĚ��ƚƚĂĐŬ�ϱϬн ϭ ϭ ϭͲϭ Ϯ
EĂŶĂŝŵŽ�DĂƐƚĞƌƐ�ϱϬн Ϯ Ϭ ϮͲϬ ϭ

WŽŽů�� t/E^ >K^^�^ W&ͬW� Z��KZ� �^d�E�/E'^
'ƌƵŵƉǇ�KůĚ��ĞĂƌƐ�ϱϬн ϭ ϭ ϭͲϭ Ϯ

tŽůǀĞƐ�ϱϬн Ϭ Ϯ ϬͲϮ ϯ
�ĞŶ�DĂƐƚĞƌƐ�ϱϬн Ϯ Ϭ ϮͲϬ ϭ

&ƌŝĚĂǇ��ƵŐƵƐƚ�Ϯϲ͕�ϮϬϭϲ
'�D��η d/D� >K��d/KE ,KD��d��D ^�KZ� �t�z�d��D ^�KZ�

�ϭ ϭϬ͗ϯϬ ^Z��ϭ �ďďŽƚƐĨŽƌĚ��ƚƚĂĐŬ ϰϮ EĂŶĂŝŵŽ�DĂƐƚĞƌƐ ϰϴ
�Ϯ ϭϬ͗ϯϬ ^Z��Ϯ 'ƌƵŵƉǇ�KůĚ��ĞĂƌƐ ϲϭ tŽůǀĞƐ ϰϰ

^ĂƚƵƌĚĂǇ��ƵŐƵƐƚ�Ϯϳ͕�ϮϬϭϲ
'�D��η d/D� >K��d/KE ,KD��d��D ^�KZ� �t�z�d��D ^�KZ�

�ϯ ϵ͗ϬϬ ^Z��ϭ �ŽƌƌĞůŝĞƵ�>ĞŐĞŶĚƐ ϯϱ �ďďŽƚƐĨŽƌĚ��ƚƚĂĐŬ ϰϰ
�ϰ ϵ͗ϬϬ ^Z��Ϯ �ĞŶ�DĂƐƚĞƌƐ ϰϳ 'ƌƵŵƉǇ�KůĚ��ĞĂƌƐ ϰϯ
�ϱ ϭ͗ϯϬ ^Z��ϭ tŽůǀĞƐ ϰϯ �ĞŶ�DĂƐƚĞƌƐ ϴϮ
�ϲ ϭ͗ϯϬ ^Z��Ϯ EĂŶĂŝŵŽ�DĂƐƚĞƌƐ ϰϳ �ŽƌƌĞůŝĞƵ�>ĞŐĞŶĚƐ ϰϭ

KƉĞŶŝŶŐ��ĞƌĞŵŽŶŝĞƐ�ϲƉŵ�Ͳ�:ĂĐŬ�WŽŽůĞ�WůĂǌĂ

^ƵŶĚĂǇ��ƵŐƵƐƚ�Ϯϴ͕�ϮϬϭϲ
'�D��η d/D� >K��d/KE ,KD��d��D ^�KZ� �t�z�d��D ^�KZ�

�ϳ ϭϬ͗ϯϬ ^Z��ϭ ϮŶĚ�ŝŶ���Ͳ��ďďŽƚƐĨŽƌĚ��ƚƚĂĐŬ ϲϱ ϯƌĚ�ŝŶ���Ͳ�tŽůǀĞƐ ϲϮ
�ϴ ϭϬ͗ϯϬ ^Z��Ϯ ϮŶĚ�ŝŶ���Ͳ�'ƌƵŵƉǇ�KůĚ��ĞĂƌƐ ϰϴ ϯƌĚ�ŝŶ���Ͳ��ŽƌƌĞůŝĞƵ�>ĞŐĞŶĚƐ ϯϮ
�ϵ ϯ͗ϬϬ ^Z��ϭ ϭƐƚ�ŝŶ���Ͳ�EĂŶĂŝŵŽ�DĂƐƚĞƌƐ ϯϮ tŝŶŶĞƌ�'ĂŵĞ��ϴ�Ͳ�'ƌƵŵƉǇ�KůĚ��ĞĂƌ ��
�ϭϬ ϯ͗ϬϬ ^Z��Ϯ ϭƐƚ�ŝŶ���Ͳ��ĞŶ�DĂƐƚĞƌƐ ϴϵ tŝŶŶĞƌ�'ĂŵĞ��ϳ�Ͳ��ďďŽƚƐĨŽƌĚ��ƚƚĂĐŬ ��

DŽŶĚĂǇ��ƵŐƵƐƚ�Ϯϵ͕�ϮϬϭϲ



'�D��η d/D� >K��d/KE ,KD��d��D ^�KZ� �t�z�d��D ^�KZ�
�ϭϭ�Ͳ�ϱƚŚͬϲƚŚ�WůĂĐĞ ϵ͗ϬϬ ^Z��ϭ >ŽƐĞƌ��ϳ�Ͳ�tŽůǀĞƐ ϱϬ >ŽƐĞƌ��ϴ�Ͳ��ŽƌƌĞůŝĞƵ�>ĞŐĞŶĚƐ ϲϰ

�ϭϮ�Ͳ��ƌŽŶǌĞ ϭϮ͗ϬϬ ^Z��ϯ >ŽƐĞƌ��ϵ�Ͳ�EĂŶĂŝŵŽ�DĂƐƚĞƌƐ ϰϮ >ŽƐĞƌ��ϭϬ�Ͳ��ďďŽƚƐĨŽƌĚ��ƚƚĂĐŬ ϯϳ
�ϭϯ�Ͳ�'ŽůĚ ϯ͗ϬϬ tĂƌ�DĞŵŽƌŝĂů tŝŶŶĞƌ��ϵ�Ͳ�'ƌƵŵƉǇ�KůĚ��ĞĂƌƐ ϰϬ tŝŶŶĞƌ��ϭϬ�Ͳ��ĞŶ�DĂƐƚĞƌƐ ϱϭ



DĞŶΖƐ�ϱϱн�ĂŶĚ�ϲϬн�Ͳ��

d��D t/E^ >K^^�^ W&ͬW� Z��KZ� �^d�E�/E'^
��E���ϭ�ϱϱн ϯ Ϭ ϯͲϬ ϭ

>ĞŐĞŶĚƐ�ĂŶĚ�>ŝĂƌƐ�ϲϬн Ϯ ϭ ϮͲϭ Ϯ
^ŝůǀĞƌ�'ƌŝǌǌůŝĞƐ�ϲϬн Ϭ ϯ ϬͲϯ ϰ

^ƉŽŬĂŶĞ�ϲϬн ϭ Ϯ ϭͲϮ ϯ
&ƌŝĚĂǇ��ƵŐƵƐƚ�Ϯϲ͕�ϮϬϭϲ

'�D��η d/D� >K��d/KE ,KD��d��D ^�KZ� �t�z�d��D ^�KZ�
�ϭ ϵ͗ϬϬ ^Z��ϯ �ĂŶĂĚĂϭ ϱϵ >ĞŐĞŶĚƐ�ĂŶĚ�>ŝĂƌƐ ϯϭ
�Ϯ ϭϬ͗ϯϬ ^Z��ϯ ^ŝůǀĞƌ�'ƌŝǌǌůŝĞƐ ϭϳ ^ƉŽŬĂŶĞ ϰϵ
�ϯ ϯ͗ϬϬ ^Z��ϭ >ĞŐĞŶĚƐ�ĂŶĚ�>ŝĂƌƐ ϱϬ ^ŝůǀĞƌ�'ƌŝǌǌůŝĞƐ ϰϯ
�ϰ ϯ͗ϬϬ ^Z��Ϯ �ĂŶĂĚĂϭ ϳϬ ^ƉŽŬĂŶĞ ϯϮ

^ĂƚƵƌĚĂǇ��ƵŐƵƐƚ�Ϯϳ͕�ϮϬϭϲ
'�D��η d/D� >K��d/KE ,KD��d��D ^�KZ� �t�z�d��D ^�KZ�

�ϱ ϵ͗ϬϬ ^Z��ϯ >ĞŐĞŶĚƐ�ĂŶĚ�>ŝĂƌƐ ϯϳ ^ƉŽŬĂŶĞ ϯϱ
�ϲ ϵ͗ϬϬ tĂƌ�DĞŵŽƌŝĂů �ĂŶĂĚĂϭ ϲϴ ^ŝůǀĞƌ�'ƌŝǌǌůŝĞƐ ϯϮ

KƉĞŶŝŶŐ��ĞƌĞŵŽŶŝĞƐ�ϲƉŵ�Ͳ�:ĂĐŬ�WŽŽůĞ�WůĂǌĂ

^ƵŶĚĂǇ��ƵŐƵƐƚ�Ϯϴ͕�ϮϬϭϲ
'�D��η d/D� >K��d/KE ,KD��d��D ^�KZ� �t�z�d��D ^�KZ�

�ϳ ϭϮ͗ϬϬ ^Z��ϯ ϭƐƚ��ĂŶĂĚĂϭ ϰϱ ϰƚŚ�Ͳ�^ŝůǀĞƌ�'ƌŝǌǌůŝĞƐ Ϯϵ
�ϴ ϭϮ͗ϬϬ tĂƌ�DĞŵŽƌŝĂů ϮŶĚ�>ĞŐĞŶĚƐ�ĂŶĚ�>ŝĂƌƐ ϰϭ ϯƌĚ�Ͳ�^ƉŽŬĂŶĞ ϯϭ

DŽŶĚĂǇ��ƵŐƵƐƚ�Ϯϵ͕�ϮϬϭϲ
'�D��η d/D� >K��d/KE ,KD��d��D ^�KZ� �t�z�d��D ^�KZ�

�ϵ�Ͳ�^ŝůǀĞƌͬ�ƌŽŶǌĞ ϭϬ͗ϯϬ ^Z�� >ŽƐĞƌ��ϳ�Ͳ�^ŝůǀĞƌ�'ƌŝǌǌůŝĞƐ ϯϮ >ŽƐĞƌ��ϴ�Ͳ�^ƉŽŬĂŶĞ ϰϱ
�ϭϬ�Ͳ�'ŽůĚͬ'ŽůĚ ϭϮ͗ϬϬ tĂƌ�DĞŵŽƌŝĂů tŝŶŶĞƌ��ϳ�Ͳ��ĂŶĂĚĂϭ tŝŶŶĞƌ��ϴ�Ͳ�>ĞŐĞŶĚƐ�ĂŶĚ�>ŝĂƌƐ





DĞŶΖƐ�ϲϱн�;�Ϳ

WŽŽů�� t/E^ >K^^�^ W&ͬW� Z��KZ� �^d�E�/E'^
�ŽůƵŵďŝĂ�^ƉŽƌƚƐǁĞĂƌ Ϯ Ϭ ϭ
^ƉŽŬĂŶĞ�,ŽŽƉĨĞƐƚ ϭ ϭ Ϯ
sĂŶĐŽƵǀĞƌ�^ŚĂĚŽǁƐ Ϭ Ϯ ϯ

WŽŽů�� t/E^ >K^^�^ W&ͬW� Z��KZ� �^d�E�/E'^
>ĞŐĞŶĚƐ�ĂŶĚ�>ŝĂƌƐ ϭ ϭ Ϯ

ZƵƐƚǇďƵůůĞƚƐ Ϭ Ϯ ϯ
h^��^ĞůĞĐƚƐ Ϯ Ϭ ϭ

&ƌŝĚĂǇ��ƵŐƵƐƚ�Ϯϲ͕�ϮϬϭϲ
'�D��η d/D� >K��d/KE ,KD��d��D ^�KZ� �t�z�d��D ^�KZ�

�ϭ ϭϮ͗ϬϬ ^Z��ϭ ^ƉŽŬĂŶĞ�,ŽŽƉĨĞƐƚ ϰϵ sĂŶĐŽƵǀĞƌ�^ŚĂĚŽǁƐ ϰϯ
�Ϯ ϭϮ͗ϬϬ ^Z��Ϯ h^��^ĞůĞĐƚƐ ϳϮ >ĞŐĞŶĚƐ�ĂŶĚ�>ŝĂƌƐ ϯϰ

^ĂƚƵƌĚĂǇ��ƵŐƵƐƚ�Ϯϳ͕�ϮϬϭϲ
'�D��η d/D� >K��d/KE ,KD��d��D ^�KZ� �t�z�d��D ^�KZ�

�ϯ ϭϬ͗ϯϬ ^Z��ϯ �ŽůƵŵďŝĂ�^ƉŽƌƚƐǁĞĂƌ ϱϰ ^ƉŽŬĂŶĞ�,ŽŽƉĨĞƐƚ ϱϯ
�ϰ ϭϬ͗ϯϬ tĂƌ�DĞŵŽƌŝĂů ZƵƐƚǇďƵůůĞƚƐ ϯϱ h^��^ĞůĞĐƚƐ ϳϯ
�ϱ ϯ͗ϬϬ ^Z��ϯ ZƵƐƚǇďƵůůĞƚƐ ϯϮ >ĞŐĞŶĚƐ�ĂŶĚ�>ŝĂƌƐ ��
�ϲ ϯ͗ϬϬ tĂƌ�DĞŵŽƌŝĂů sĂŶĐŽƵǀĞƌ�^ŚĂĚŽǁƐ ϰϱ �ŽůƵŵďŝĂ�^ƉŽƌƚƐǁĞĂƌ ��

KƉĞŶŝŶŐ��ĞƌĞŵŽŶŝĞƐ�ϲƉŵ�Ͳ�:ĂĐŬ�WŽŽůĞ�WůĂǌĂ

^ƵŶĚĂǇ��ƵŐƵƐƚ�Ϯϴ͕�ϮϬϭϲ
'�D��η d/D� >K��d/KE ,KD��d��D ^�KZ� �t�z�d��D ^�KZ�

�ϳ ϵ͗ϬϬ ^Z��ϯ ϮŶĚ�ŝŶ���Ͳ�^ƉŽŬĂŶĞ�,ŽŽƉĨĞƐƚ ϳϯ ϯƌĚ�ŝŶ���Ͳ�ZƵƐƚǇďƵůůĞƚƐ ϯϴ
�ϴ ϵ͗ϬϬ tĂƌ�DĞŵŽƌŝĂů ϮŶĚ�ŝŶ���Ͳ�>ĞŐĞŶĚƐ�ĂŶĚ�>ŝĂƌƐ ϯϲ ϯƌĚ�ŝŶ���Ͳ�sĂŶĐŽƵǀĞƌ�^ŚĂĚŽǁƐ ϰϬ
�ϵ ϭ͗ϯϬ ^Z��ϯ ϭƐƚ�ŝŶ���Ͳ�h^��^ĞůĞĐƚƐ ϲϴ tŝŶŶĞƌ��ϳ�Ͳ�^ƉŽŬĂŶĞ�,ŽŽƉĨĞƐƚ ϱϭ
�ϭϬ ϭ͗ϯϬ tĂƌ�DĞŵŽƌŝĂů ϭƐƚ�ŝŶ���Ͳ��ŽůƵŵďŝĂ�^ƉŽƌƚƐǁĞĂƌ ϲϵ tŝŶŶĞƌ��ϴ�Ͳ�sĂŶĐŽƵǀĞƌ�^ŚĂĚŽǁƐ ϱϭ



DŽŶĚĂǇ��ƵŐƵƐƚ�Ϯϵ͕�ϮϬϭϲ
'�D��η d/D� >K��d/KE ,KD��d��D ^�KZ� �t�z�d��D ^�KZ�

�ϭϭ�Ͳ�ϱƚŚͬϲƚŚ ϵ͗ϬϬ ^Z��Ϯ >ŽƐĞƌ��ϳ�Ͳ�ZƵƐƚǇďƵůůĞƚƐ�;ĨŽƌĨĞŝƚͿ Ϭ >ŽƐĞƌ��ϴ�Ͳ�>ĞŐĞŶĚƐ�ĂŶĚ�>ŝĂƌƐ ϮϬ
�ϭϮ�Ͳ��ƌŽŶǌĞ ϭϬ͗ϯϬ ^Z��ϭ >ŽƐĞƌ��ϵ�Ͳ�^ƉŽŬĂŶĞ�,ŽŽƉĨĞƐƚ ϰϵ >ŽƐĞƌ��ϭϬ�Ͳ�sĂŶĐŽƵǀĞƌ�^ŚĂĚŽǁƐ ϰϬ
�ϭϯ�Ͳ�'ŽůĚ ϭϬ͗ϯϬ tĂƌ�DĞŵŽƌŝĂů tŝŶŶĞƌ��ϵ�Ͳ�h^��^ĞůĞĐƚƐ ϳϳ tŝŶŶĞƌ��ϭϬ�Ͳ��ŽůƵŵďŝĂ�^ƉŽƌƚƐǁĞĂƌ ϯϲ



DĞŶΖƐ�ϳϬн��;�Ϳ

d��D t/E^ >K^^�^ W&ͬW� Z��KZ� �^d�E�/E'^
�ŶĐŝĞŶƚ�ZĞŐŝŵĞ ϯ Ϭ ϯͲϬ ϭƐƚ
�ĂƐƚ��ĂŶŬ�^ĂůŽŽŶ Ϯ ϭ ϮͲϭ ϮŶĚ

^ŚĂƌŬƐ Ϭ ϯ ϬͲϯ ϰƚŚ
^ƉŽŬĂŶĞ�,ŽŽƉĨĞƐƚ ϭ Ϯ ϭͲϮ ϯƌĚ

&ƌŝĚĂǇ��ƵŐƵƐƚ�Ϯϲ͕�ϮϬϭϲ
'�D��η d/D� >K��d/KE ,KD��d��D ^�KZ� �t�z�d��D ^�KZ�

�ϭ ϭ͗ϯϬ ^Z��ϭ �ŶĐŝĞŶƚ�ZĞŐŝŵĞ ϲϮ ^ƉŽŬĂŶĞ�,ŽŽƉĨĞƐƚ ϯϳ
�Ϯ ϭ͗ϯϬ ^Z��Ϯ ^ŚĂƌŬƐ ϭϳ �ĂƐƚ��ĂŶŬ�^ĂůŽŽŶ ϲϭ

KƉĞŶŝŶŐ��ĞƌĞŵŽŶŝĞƐ�ϲƉŵ�Ͳ�:ĂĐŬ�WŽŽůĞ�WůĂǌĂ

^ĂƚƵƌĚĂǇ��ƵŐƵƐƚ�Ϯϳ͕�ϮϬϭϲ
'�D��η d/D� >K��d/KE ,KD��d��D ^�KZ� �t�z�d��D ^�KZ�

�ϯ ϭϮ͗ϬϬ ^Z��ϯ �ŶĐŝĞŶƚ�ZĞŐŝŵĞ ϴϮ ^ŚĂƌŬƐ Ϯϱ
�ϰ ϭϮ͗ϬϬ tĂƌ�DĞŵŽƌŝĂů ^ƉŽŬĂŶĞ�,ŽŽƉĨĞƐƚ ϰϰ �ĂƐƚ��ĂŶŬ�^ĂůŽŽŶ ϱϭ

^ƵŶĚĂǇ��ƵŐƵƐƚ�Ϯϴ͕�ϮϬϭϲ
'�D��η d/D� >K��d/KE ,KD��d��D ^�KZ� �t�z�d��D ^�KZ�

�ϱ ϵ͗ϬϬ ^Z��ϭ ^ŚĂƌŬƐ �� ^ƉŽŬĂŶĞ�,ŽŽƉĨĞƐƚ ��
�ϲ ϵ͗ϬϬ ^Z��Ϯ �ĂƐƚ��ĂŶŬ�^ĂůŽŽŶ �� �ŶĐŝĞŶƚ�ZĞŐŝŵĞ ��
�ϳ ϭ͗ϯϬ ^Z��ϭ �ĂŶĐĞůůĞĚ
�ϴ ϭ͗ϯϬ ^Z��Ϯ �ĂŶĐĞůůĞĚ

DŽŶĚĂǇ��ƵŐƵƐƚ�Ϯϵ͕�ϮϬϭϲ



'�D��η d/D� >K��d/KE ,KD��d��D ^�KZ� �t�z�d��D ^�KZ�
�ϵ�Ͳ��ƌŽŶǌĞ ϵ͗ϬϬ ^Z��ϯ ϯZ��Ͳ�^ƉŽŬĂŶĞ�,ŽŽƉĨĞƐƚ ϳϯ ϰd,�Ͳ�^ŚĂƌŬƐ ϯϮ
�ϭϬ�Ͳ�'ŽůĚ ϵ͗ϬϬ tĂƌ�DĞŵŽƌŝĂů ϭ^d�Ͳ��ŶĐŝĞŶƚ�ZĞŐŝŵĞ ϱϮ ϮE��Ͳ��ĂƐƚ��ĂŶŬ�^ĂůŽŽŶ ϯϴ



tŽŵĞŶΖƐ��ŝǀŝƐŝŽŶ�Ͳ�&

WŽŽů�� t/E^ >K^^�^ W&ͬW� Z��KZ� �^d�E�/E'^
/ŵƉĂĐƚ�ϯϬн ϰ Ϭ ϰͲϬ

�ƌŝƐďĂŶĞ��ĂǌǌůĞƌƐ�Ͳ�ϲϬн Ϭ ϰ ϬͲϰ
dŚĞ��ŽŵƉĞƚŝƚŝŽŶ�Ͳ�ϱϬн ϯ ϭ ϯͲϬ
WĂĐŝĨŝĐ�&ŽƐƐŝůƐ�Ͳ�ϱϬн ϯ ϭ ϯͲϭ
�ŝĞ�,ĂƌĚƐ�Ͳ�ϲϬн Ϯ Ϯ ϮͲϮ

&ƌŝĚĂǇ��ƵŐƵƐƚ�Ϯϲ͕�ϮϬϭϲ
'�D��η d/D� >K��d/KE ,KD��d��D ^�KZ� �t�z�d��D ^�KZ�

&ϭ ϭϮ͗ϬϬ ^Z��ϯ /ŵƉĂĐƚ ϱϴ dŚĞ��ŽŵƉĞƚŝƚŝŽŶ ϰϮ
&Ϯ ϭ͗ϯϬ ^Z��ϯ WĂĐŝĨŝĐ�&ŽƐƐŝůƐ Ϯϯ �ŝĞ�,ĂƌĚ ϰϲ

^ĂƚƵƌĚĂǇ��ƵŐƵƐƚ�Ϯϳ͕�ϮϬϭϲ
'�D��η d/D� >K��d/KE ,KD��d��D ^�KZ� �t�z�d��D ^ĐŽƌĞ

&ϯ ϭϮ͗ϬϬ ^Z��ϭ �ƌŝƐďĂŶĞ��ĂǌǌůĞƌƐ ϯϭ /ŵƉĂĐƚ ϰϵ
&ϰ ϭϮ͗ϬϬ ^Z��Ϯ dŚĞ��ŽŵƉĞƚŝƚŝŽŶ ϰϴ WĂĐŝĨŝĐ�&ŽƐƐŝůƐ ϯϭ
&ϱ ϯ͗ϬϬ ^Z��ϭ dŚĞ��ŽŵƉĞƚŝƚŝŽŶ ϲϯ �ƌŝƐďĂŶĞ��ĂǌǌůĞƌƐ Ϯϴ
&ϲ ϯ͗ϬϬ ^Z��Ϯ �ŝĞ�,ĂƌĚƐ ϯϰ /ŵƉĂĐƚ ϱϰ

KƉĞŶŝŶŐ��ĞƌĞŵŽŶŝĞƐ�ϲƉŵ�Ͳ�:ĂĐŬ�WŽŽůĞ�WůĂǌĂ

^ƵŶĚĂǇ��ƵŐƵƐƚ�Ϯϴ͕�ϮϬϭϲ
'�D��η d/D� >K��d/KE ,KD��d��D ^�KZ� �t�z�d��D ^ĐŽƌĞ

&ϳ ϭϬ͗ϯϬ ^Z��ϯ� /ŵƉĂĐƚ ϰϳ WĂĐŝĨŝĐ�&ŽƐƐŝůƐ ϯϰ



&ϴ ϭϬ͗ϯϬ tĂƌ�DĞŵŽƌŝĂů �ƌŝƐďĂŶĞ��ĂǌǌůĞƌƐ ϯϱ �ŝĞ�,ĂƌĚƐ ϱϮ
&ϵ ϯ͗ϬϬ ^Z��ϯ WĂĐŝĨŝĐ�&ŽƐƐŝůƐ ϲϯ �ƌŝƐďĂŶĞ��ĂǌǌůĞƌƐ ϰϯ
&ϭϬ ϯ͗ϬϬ tĂƌ�DĞŵŽƌŝĂů dŚĞ��ŽŵƉĞƚŝƚŝŽŶ ϱϭ �ŝĞ�,ĂƌĚƐ Ϯϱ

DŽŶĚĂǇ��ƵŐƵƐƚ�Ϯϵ͕�ϮϬϭϲ
'�D��η d/D� >K��d/KE ,KD��d��D ^�KZ� �t�z�d��D ^�KZ�
ϯϬн�'ŽůĚ ϭϮ͗ϬϬ ^Z��ϭ /ŵƉĂĐƚ �ǆŚŝďŝƚŝŽŶ�dĞĂŵ
ϱϬн�Ͳ�'ŽůĚ ϭϮ͗ϬϬ ^Z��Ϯ dŚĞ��ŽŵƉĞƚŝƚŝŽŶ ϯϰ WĂĐŝĨŝĐ�&ŽƐƐŝůƐ ϯϮ
ϲϬн�Ͳ�'ŽůĚ ϭ͗ϯϬ tĂƌ�DĞŵŽƌŝĂů �ŝĞ�,ĂƌĚ ϰϳ �ƌŝƐďĂŶĞ��ĂǌǌůĞƌƐ ϯϮ


