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ZĞƐƵŵŽ 

 

/ŶƚƌŽĚƵĕĆŽ 

�� ŝŶĨĞĕĆŽ�ĚŽ� ůŽĐĂů� ĐŝƌƷƌŐŝĐŽ� ;/>�Ϳ�Ġ�ƵŵĂ�ĐŽŵƉůŝĐĂĕĆŽ�ƉƌĞǀĂůĞŶƚĞ�ĚĂ�ĐŝƌƵƌŐŝĂ�ĚĂ�ĐŽůƵŶĂ�ƋƵĞ�ƉŽĚĞ�

ƌĞƐƵůƚĂƌ�Ğŵ�ĐŽŵƉůŝĐĂĕƁĞƐ͕�ƚĂŝƐ�ĐŽŵŽ�ƉƐĞƵĚŽĂƌƚƌŽƐĞ͕�ůĞƐĆŽ�ŶĞƵƌŽůſŐŝĐĂ͕�ƉĂƌĂůŝƐŝĂ͕�ƐĠƉƐŝƐ�Ğ�ŵŽƌƚĞ͘���

ŝŶĐŝĚġŶĐŝĂ�ĚĂ�/>��ǀĂƌŝĂ�ĂŵƉůĂŵĞŶƚĞ͕�ĞŶƚƌĞ�ŵĞŶŽƐ�ĚĞ�ϭй�Ğ�ŵĂŝƐ�ĚĞ�ϭϬй͕�ŝŶŇƵĞŶĐŝĂĚĂ�ƉŽƌ�ĨĂƚŽƌĞƐ�

ĐŽŵŽ�ŽƐ�ĐƌŝƚĠƌŝŽƐ�ĚĞ�ĚŝĂŐŶſƐƟĐŽ�ƵƐĂĚŽƐ͘���ǀĂƌŝĂďŝůŝĚĂĚĞ�ŶĂ�ĚĞĮŶŝĕĆŽ�Ğ�ĚŝĂŐŶſƐƟĐŽ�ĚĞ�/>�Ɛ�ĐŽŵƉůŝĐĂ�

Ă�ŐĞƐƚĆŽ�ĞĮĐĂǌ�ĚŽ�ĚŽĞŶƚĞ�Ğ�Ă�ĐŽŵƉĂƌĂďŝůŝĚĂĚĞ�ĞŶƚƌĞ�ĞƐƚƵĚŽƐ͘��ůĠŵ�ĚŝƐƐŽ͕�Ă�ŝŵƉůĞŵĞŶƚĂĕĆŽ�ĚĞ�ƵŵĂ�

ĚĞĮŶŝĕĆŽ�ƉĂĚƌŽŶŝǌĂĚĂ� ŝƌĄ�ŵĞůŚŽƌĂƌ�Ă�ǀŝŐŝůąŶĐŝĂ͕�ŐĂƌĂŶƟƌ�Ă�ĐŽĞƌġŶĐŝĂ�ĞŶƚƌĞ�ŽƐ�ĞƐƚƵĚŽƐ�Ğ�ĞůĞǀĂƌ�Ă�

ƋƵĂůŝĚĂĚĞ�ĚŽƐ�ĐƵŝĚĂĚŽƐ�ĂŽƐ�ĚŽĞŶƚĞƐ͘ � 

 

DĠƚŽĚŽƐ 

hŵĂ�ƌĞǀŝƐĆŽ�ƐŝƐƚĞŵĄƟĐĂ�ĚĂ�ůŝƚĞƌĂƚƵƌĂ�;ƐĐŽƉŝŶŐ�ƌĞǀŝĞǁͿ�ĨŽŝ�ƌĞĂůŝǌĂĚĂ�ƐĞŐƵŝŶĚŽ�ĂƐ�WƌĞĨĞƌƌĞĚ�ZĞƉŽƌƟŶŐ�

/ƚĞŵƐ� ĨŽƌ� ^ǇƐƚĞŵĂƟĐ� ZĞǀŝĞǁƐ� ĂŶĚ�DĞƚĂͲ�ŶĂůǇƐĞƐ� ĞǆƚĞŶƐŝŽŶ� ĨŽƌ� ^ĐŽƉŝŶŐ� ZĞǀŝĞǁƐ� ŐƵŝĚĞůŝŶĞƐ͘� KƐ�

ĐƌŝƚĠƌŝŽƐ�ĚĞ�ŝŶĐůƵƐĆŽ�ĂďƌĂŶŐĞƌĂŵ�ĞƐƚƵĚŽƐ�ƋƵĞ�ĞŶǀŽůǀĞƌĂŵ�ĂĚƵůƚŽƐ�ĐŽŵ�ĚŽĞŶĕĂƐ�ĚĞŐĞŶĞƌĂƟǀĂƐ�ĚĂ�

ĐŽůƵŶĂ�ƚŽƌĄĐŝĐĂ�ĞͬŽƵ�ůŽŵďĂƌ͕�ƐƵďŵĞƟĚŽƐ�Ă�ŝŶƚĞƌǀĞŶĕƁĞƐ�ĐŝƌƷƌŐŝĐĂƐ�ĐŽŵ�ĂďŽƌĚĂŐĞŶƐ�ƉŽƐƚĞƌŝŽƌĞƐ͘�KƐ�

ĞƐƚƵĚŽƐ�ĨŽƌĂŵ�ŝĚĞŶƟĮĐĂĚŽƐ�Ğŵ�ƉĞƐƋƵŝƐĂƐ�ŶĂ�WƵďDĞĚ�Ğ�ĚĂ��D��^�͘� 

K�ŽďũĞƟǀŽ�ƉƌŝŶĐŝƉĂů�ĨŽŝ�ĞƐƚƵĚĂƌ�ĚŽĞŶƚĞƐ�ĐŽŵ�/>��ĚĂ�ĐŽůƵŶĂ�ǀĞƌƚĞďƌĂů�Ğ�ĚĞƚĞƌŵŝŶĂƌ�Ğ�ĐŽŵƉĂƌĂƌ�ĂƐ�

ĚĞĮŶŝĕƁĞƐ�Ğ�ŽƐ�ĐƌŝƚĠƌŝŽƐ�ĚĞ�ĚŝĂŐŶſƐƟĐŽ�ƵƟůŝǌĂĚŽƐ�ŶĂ�ůŝƚĞƌĂƚƵƌĂ͘� 

 

ZĞƐƵůƚĂĚŽƐ 

�� ƌĞǀŝƐĆŽ� ŝŶĐůƵŝƵ�ϲϰ�ĞƐƚƵĚŽƐ�ĚĞ�ϱϲϱϱ�ĐŝƚĂĕƁĞƐ� ŝĚĞŶƟĮĐĂĚĂƐ͘�KƐ� ĐƌŝƚĠƌŝŽƐ�ĚĞ�ĚŝĂŐŶſƐƟĐŽ�ƉĂƌĂ� />��

ǀĂƌŝĂƌĂŵ� ĚĞ� ĨŽƌŵĂ� ƐŝŐŶŝĮĐĂƟǀĂ͗� ϮϮ� ĞƐƚƵĚŽƐ� ;ϯϰ͕ϰйͿ� ŶĆŽ� ĞƐƉĞĐŝĮĐĂƌĂŵ� ĐƌŝƚĠƌŝŽƐ͕� ĞŶƋƵĂŶƚŽ� Ϯϳ�

ĞƐƚƵĚŽƐ� ;ϰϮ͕ϮйͿ� ƐĞŐƵŝƌĂŵ�ĂƐ�ĚŝƌĞƚƌŝǌĞƐ�ĚŽƐ��ĞŶƚƌŽƐ�ĚĞ��ŽŶƚƌŽůŽ�Ğ�WƌĞǀĞŶĕĆŽ�ĚĞ��ŽĞŶĕĂƐ� ;���Ϳ͕�

ƉŽƌĠŵ� ĐŽŵ�ŵŽĚŝĮĐĂĕƁĞƐ͘� �ƌŝƚĠƌŝŽƐ� ĐůşŶŝĐŽƐ͕� ůĂďŽƌĂƚŽƌŝĂŝƐ͕� ĚĞ� ŝŵĂŐĞŵ� Ğ� ŝŶƚƌĂŽƉĞƌĂƚſƌŝŽƐ� ĨŽƌĂŵ�

ĚĞƐĐƌŝƚŽƐ͕� ƐĞŶĚŽ� ƋƵĞ� ŽƐ� ĚĞ� ůĂďŽƌĂƚſƌŝŽ� ƌĞƉƌĞƐĞŶƚĂƌĂŵ� Ă�ŵĂŝŽƌŝĂ� ;ŶсϯϬ͕� ϵϯ͕ϳйͿ͘�K� ĞǆƐƵĚĂĚŽ� ĚĂ�

ĨĞƌŝĚĂ�ĐŝƌƷƌŐŝĐĂ�Ğ�Ă�ĚŽƌ�ĨŽƌĂŵ�ĨƌĞƋƵĞŶƚĞŵĞŶƚĞ�ŵĞŶĐŝŽŶĂĚŽƐ�ĐŽŵŽ�ĐƌŝƚĠƌŝŽƐ�ĐůşŶŝĐŽƐ͕�ĞŶƋƵĂŶƚŽ�ŽƐ�

ĞǆĂŵĞƐ�ŵŝĐƌŽďŝŽůſŐŝĐŽƐ�ĨŽƌĂŵ�ŽƐ�ĐƌŝƚĠƌŝŽƐ�ĚĞ�ĚŝĂŐŶſƐƟĐŽ�ŵĂŝƐ�ƌĞĨĞƌŝĚŽƐ͘�KƐ�ĐƌŝƚĠƌŝŽƐ�ĚĞ�ŝŵĂŐĞŵ�Ğ�

ŝŶƚƌĂŽƉĞƌĂƚſƌŝŽƐ�ĨŽƌĂŵ�ƉŽƵĐŽ�ĚĞƐĐƌŝƚŽƐ͘��Ɛ�ĚĞĮŶŝĕƁĞƐ�ĚĞ�ŝŶĨĞĕĆŽ�ĂŐƵĚĂ�ĞͬŽƵ�ƚĂƌĚŝĂ�ĂƉĞŶĂƐ�ĨŽƌĂŵ�

ŵĞŶĐŝŽŶĂĚĂƐ�Ğŵ�ϴ�ĞƐƚƵĚŽƐ͘ 

 

�ŝƐĐƵƐƐĆŽ 

���ƌĞǀŝƐĆŽ�ĚĞƐƚĂĐĂ�Ă�ĨĂůƚĂ�ĚĞ�ŚŽŵŽŐĞŶĞŝĚĂĚĞ�ŶŽ�ĚŝĂŐŶſƐƟĐŽ�ĚĂ�/>��Ğŵ�ĐŝƌƵƌŐŝĂƐ�ĚĂ�ĐŽůƵŶĂ͘�sĄƌŝŽƐ�

ĞƐƚƵĚŽƐ� ŵĞŶĐŝŽŶĂƌĂŵ� ĂƐ� ĚŝƌĞƚƌŝǌĞƐ� ĚŽ� ���͕� ŵĂƐ� ĨƌĞƋƵĞŶƚĞŵĞŶƚĞ� ŝŶĐůƵşƌĂŵ� ŵŽĚŝĮĐĂĕƁĞƐ� ƋƵĞ�



 ŝŝŝ 

ƌĞŇĞƚĞŵ� Ă� ǀĂƌŝĂďŝůŝĚĂĚĞ� ŶĂƐ� ƉƌĄƟĐĂƐ� ĐůşŶŝĐĂƐ͘� �ƐƚĂ� ŝŶĐŽŶƐŝƐƚġŶĐŝĂ� ĞŶĨĂƟǌĂ� Ă� ŶĞĐĞƐƐŝĚĂĚĞ� ĚĞ�

ĚĞĮŶŝĕƁĞƐ� Ğ� ĐƌŝƚĠƌŝŽƐ� ƵŶŝĨŽƌŵĞƐ� ƉĂƌĂ�ŵĞůŚŽƌĂƌ� Ă� ƉƌĞĐŝƐĆŽ� ĚŽƐ� ĚŝĂŐŶſƐƟĐŽƐ͕� Ă� ĐŽŶƐŝƐƚġŶĐŝĂ� ŶŽƐ�

ĞƐƚƵĚŽƐ�Ğ�Ă�ƋƵĂůŝĚĂĚĞ�ĚŽƐ�ĐƵŝĚĂĚŽƐ�ĂŽƐ�ƉĂĐŝĞŶƚĞƐ͘ 

 

�ŽŶĐůƵƐĆŽ 

�ƐƚĂ�ƌĞǀŝƐĆŽ�ĚĞŵŽŶƐƚƌĂ�ƋƵĞ͕�ŝŶĚĞƉĞŶĚĞŶƚĞŵĞŶƚĞ�ĚŽƐ�ĂǀĂŶĕŽƐ�ŶĂƐ�ŶŽƌŵĂƐ�Ğ�ŽƌŝĞŶƚĂĕƁĞƐ�ĚĞ�ƐĂƷĚĞ͕�

ĐŽŶƟŶƵĂ�Ă�ŚĂǀĞƌ�ďĂƐƚĂŶƚĞƐ�ǀĂƌŝĂĕƁĞƐ�ŶĂ�ĨŽƌŵĂ�ĐŽŵŽ�ĂƐ�/>��ƐĆŽ�ĚĞĮŶŝĚĂƐ�Ğ�ĚŝĂŐŶŽƐƟĐĂĚĂƐ�ĞŶƚƌĞ�ŽƐ�

ĞƐƚƵĚŽƐ͘� �ƐƚĂ� ƌĞǀŝƐĆŽ� ĚĞƐƚĂĐĂ� Ă� ŝŵƉŽƌƚąŶĐŝĂ� ĚĞ� ĨƵƚƵƌĂƐ� ŝŶǀĞƐƟŐĂĕƁĞƐ� ƐĞ� ĐŽŶĐĞŶƚƌĂƌĞŵ� ŶŽ�

ĚĞƐĞŶǀŽůǀŝŵĞŶƚŽ�ĚĞ�ĚĞĮŶŝĕƁĞƐ�Ğ�ĐƌŝƚĠƌŝŽƐ�ĚŝĂŐŶſƐƟĐŽƐ�ƉĂƌĂ�Ă�/>��ĚĂ�ĐŽůƵŶĂ�ǀĞƌƚĞďƌĂů͘� 

 

WĂůĂǀƌĂƐͲĐŚĂǀĞ͗� /ŶĨĞĕĆŽ� ĚŽ� ůŽĐĂů� ĐŝƌƷƌŐŝĐŽ� ŶĂ� ĐŽůƵŶĂ� ǀĞƌƚĞďƌĂů͕� �ĞĮŶŝĕĆŽ� ĚĞ� ŝŶĨĞĕĆŽ� ĚŽ� ůŽĐĂů�

ĐŝƌƷƌŐŝĐŽ�ŶĂ�ĐŽůƵŶĂ�ǀĞƌƚĞďƌĂů͕��ŝĂŐŶſƐƟĐŽ�ĚĞ�ŝŶĨĞĕĆŽ�ĚŽ�ůŽĐĂů�ĐŝƌƷƌŐŝĐŽ�ŶĂ�ĐŽůƵŶĂ�ǀĞƌƚĞďƌĂů 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 ŝǀ 

�ďƐƚƌĂĐƚ 

 

/ŶƚƌŽĚƵĐƟŽŶ 

^ƵƌŐŝĐĂů� ƐŝƚĞ� ŝŶĨĞĐƟŽŶ� ;^^/Ϳ� ŝƐ� Ă� ƉƌĞǀĂůĞŶƚ� ƐƉŝŶĂů� ƐƵƌŐĞƌǇ� ĐŽŵƉůŝĐĂƟŽŶ� ƚŚĂƚ� ĐĂŶ� ƌĞƐƵůƚ� ŝŶ� ƐĞǀĞƌĞ�

ŽƵƚĐŽŵĞƐ�ƐƵĐŚ�ĂƐ�ƉƐĞƵĚŽĂƌƚŚƌŽƐŝƐ͕�ŶĞƵƌŽůŽŐŝĐĂů�ŝŶũƵƌǇ͕�ƉĂƌĂůǇƐŝƐ͕�ƐĞƉƐŝƐ�ĂŶĚ�ĚĞĂƚŚ͘�dŚĞ�ŝŶĐŝĚĞŶĐĞ�

ŽĨ�^^/�ǀĂƌŝĞƐ�ĞǆƚĞŶƐŝǀĞůǇ͕�ƌĞƉŽƌƚĞĚ�ǁŝƚŚŝŶ�ůĞƐƐ�ƚŚĂŶ�ϭй�ƚŽ�ŽǀĞƌ�ϭϬй͕�ĂīĞĐƚĞĚ�ďǇ�ĨĂĐƚŽƌƐ�ƐƵĐŚ�ĂƐ�ƚŚĞ�

ĚĞĮŶŝƟŽŶƐ�ƵƐĞĚ͘�dŚĞ�ǀĂƌŝĂďŝůŝƚǇ�ŝŶ�ĚĞĮŶŝŶŐ�ĂŶĚ�ĚŝĂŐŶŽƐŝŶŐ�^^/Ɛ�ĐŽŵƉůŝĐĂƚĞƐ�ĞīĞĐƟǀĞ�ŵĂŶĂŐĞŵĞŶƚ�

ĂŶĚ�ĐŽŵƉĂƌŝƐŽŶ�ĂĐƌŽƐƐ�ƐƚƵĚŝĞƐ͘�&ƵƌƚŚĞƌŵŽƌĞ͕�ŝŵƉůĞŵĞŶƟŶŐ�Ă�ƐƚĂŶĚĂƌĚŝǌĞĚ�ĚĞĮŶŝƟŽŶ�ǁŝůů�ĞŶŚĂŶĐĞ�

ƐƵƌǀĞŝůůĂŶĐĞ͕�ĞŶƐƵƌĞ�ĐŽŶƐŝƐƚĞŶĐǇ�ĂĐƌŽƐƐ�ƐƚƵĚŝĞƐ͕�ĂŶĚ�ĞůĞǀĂƚĞ�ƚŚĞ�ƋƵĂůŝƚǇ�ŽĨ�ƉĂƟĞŶƚ�ĐĂƌĞ͘ 

 

DĞƚŚŽĚƐ 

��ƐĐŽƉŝŶŐ�ƌĞǀŝĞǁ�ǁĂƐ�ĐŽŶĚƵĐƚĞĚ�ĨŽůůŽǁŝŶŐ�ƚŚĞ�WƌĞĨĞƌƌĞĚ�ZĞƉŽƌƟŶŐ�/ƚĞŵƐ�ĨŽƌ�^ǇƐƚĞŵĂƟĐ�ZĞǀŝĞǁƐ�

ĂŶĚ�DĞƚĂͲ�ŶĂůǇƐĞƐ� ĞǆƚĞŶƐŝŽŶ� ĨŽƌ� ^ĐŽƉŝŶŐ� ZĞǀŝĞǁƐ� ŐƵŝĚĞůŝŶĞƐ͘� dŚĞ� ŝŶĐůƵƐŝŽŶ� ĐƌŝƚĞƌŝĂ� ĨŽĐƵƐĞĚ� ŽŶ�

ƐƚƵĚŝĞƐ� ŝŶǀŽůǀŝŶŐ� ĂĚƵůƚƐ� ǁŝƚŚ� ƚŚŽƌĂĐŝĐ� ĂŶĚͬŽƌ� ůƵŵďĂƌ� ĚĞŐĞŶĞƌĂƟǀĞ� ƐƉŝŶĞ� ĚŝƐĞĂƐĞƐ� ƵŶĚĞƌŐŽŝŶŐ�

ƐƉĞĐŝĮĐ� ƉŽƐƚĞƌŝŽƌ� ƐƵƌŐŝĐĂů� ŝŶƚĞƌǀĞŶƟŽŶƐ͘� ^ƚƵĚŝĞƐ�ǁĞƌĞ� ƐŽƵƌĐĞĚ� ĨƌŽŵ� WƵďDĞĚ� ĂŶĚ� �D��^�͘� dŚĞ�

ƉƌŝŵĂƌǇ�Ăŝŵ�ǁĂƐ�ƚŽ�ƐƚƵĚǇ�ƉĂƟĞŶƚƐ�ǁŝƚŚ�ƉŽƐƚŽƉĞƌĂƟǀĞ�ƐƵƌŐŝĐĂů�ƐŝƚĞ� ŝŶĨĞĐƟŽŶ�ŽĨ�ƚŚĞ�ƐƉŝŶĞ�ĂŶĚ�ƚŽ�

ĚĞƚĞƌŵŝŶĞ�ĂŶĚ�ĐŽŵƉĂƌĞ�ĚĞĮŶŝƟŽŶƐ�ĂŶĚ�ĚŝĂŐŶŽƐƟĐ�ĐƌŝƚĞƌŝĂ�ƵƐĞĚ�ŝŶ�ƚŚĞ�ůŝƚĞƌĂƚƵƌĞ͘ 

 

ZĞƐƵůƚƐ 

dŚĞ� ƌĞǀŝĞǁ� ŝŶĐůƵĚĞĚ�ϲϰ� ƐƚƵĚŝĞƐ� ĨƌŽŵ�ϱϲϱϱ� ŝĚĞŶƟĮĞĚ�ĐŝƚĂƟŽŶƐ͘��ŝĂŐŶŽƐƟĐ�ĐƌŝƚĞƌŝĂ� ĨŽƌ�^^/Ɛ� ǀĂƌŝĞĚ�

ƐŝŐŶŝĮĐĂŶƚůǇ͗� ϮϮ� ;ϯϰ͘ϰйͿ� ƐƚƵĚŝĞƐ� ĚŝĚ� ŶŽƚ� ƐƉĞĐŝĨǇ� ĐƌŝƚĞƌŝĂ͕� ǁŚĞƌĞĂƐ� Ϯϳ� ƐƚƵĚŝĞƐ� ;ϰϮ͘ϮйͿ� ĨŽůůŽǁĞĚ�

�ĞŶƚĞƌƐ� ĨŽƌ� �ŝƐĞĂƐĞ� �ŽŶƚƌŽů� ĂŶĚ� WƌĞǀĞŶƟŽŶ� ;���Ϳ� ŐƵŝĚĞůŝŶĞƐ͘� �ůŝŶŝĐĂů͕� ůĂďŽƌĂƚŽƌǇ͕� ŝŵĂŐŝŶŐ͕� ĂŶĚ�

ŝŶƚƌĂŽƉĞƌĂƟǀĞ�ĐƌŝƚĞƌŝĂ�ǁĞƌĞ�Ăůů�ƵƐĞĚ͕�ǁŝƚŚ� ůĂďŽƌĂƚŽƌǇ� ĐƌŝƚĞƌŝĂ�ĂĐĐŽƵŶƟŶŐ� ĨŽƌ� ƚŚĞ�ŵĂũŽƌŝƚǇ� ;ŶсϯϬ͕�

ϵϯ͘ϳйͿ͘� ^ƵƌŐŝĐĂů� ƐŝƚĞ� ĚŝƐĐŚĂƌŐĞ� ĂŶĚ� ƉĂŝŶ� ǁĞƌĞ� ĨƌĞƋƵĞŶƚůǇ� ĐŝƚĞĚ� ĂƐ� ĐůŝŶŝĐĂů� ĐƌŝƚĞƌŝĂ͕� ǁŚŝůĞ�

ŵŝĐƌŽďŝŽůŽŐŝĐĂů�ĞǆĂŵŝŶĂƟŽŶƐ�ǁĞƌĞ�ƚŚĞ�ŵŽƐƚ�ĐŽŵŵŽŶ�ĐƌŝƚĞƌŝĂ͘�/ŵĂŐŝŶŐ�ĂŶĚ�ŝŶƚƌĂŽƉĞƌĂƟǀĞ�ĐƌŝƚĞƌŝĂ�

ǁĞƌĞ�ůĞƐƐ�ǁĞůů�ĚĞĮŶĞĚ�ĂŶĚ�ƐƚĂŶĚĂƌĚŝǌĞĚ͘��ĞĮŶŝƟŽŶƐ�ŽĨ�ĂĐƵƚĞ�ĂŶĚͬŽƌ�ůĂƚĞ�^^/�ǁĞƌĞ�ŽŶůǇ�ŵĞŶƟŽŶĞĚ�

ŝŶ�ϴ�ƐƚƵĚŝĞƐ͘ 

 

�ŝƐĐƵƐƐŝŽŶ 

dŚĞ�ƌĞǀŝĞǁ�ĞŵƉŚĂƐŝǌĞƐ�ƚŚĞ�ůĂĐŬ�ŽĨ�ƐƚĂŶĚĂƌĚŝǌĂƟŽŶ�ŝŶ�ĚŝĂŐŶŽƐŝŶŐ�̂ ^/Ɛ�ŝŶ�ƐƉŝŶĂů�ƐƵƌŐĞƌǇ͘�DĂŶǇ�ƐƚƵĚŝĞƐ�

ŵĞŶƟŽŶĞĚ�����ŐƵŝĚĞůŝŶĞƐ͕�ďƵƚ�ƚŚĞǇ�ĨƌĞƋƵĞŶƚůǇ�ŝŶĐůƵĚĞĚ�ŵŽĚŝĮĐĂƟŽŶƐ�ƚŚĂƚ�ƌĞŇĞĐƚĞĚ�ǀĂƌŝĂďŝůŝƚǇ�ŝŶ�

ĐůŝŶŝĐĂů� ƉƌĂĐƟĐĞƐ͘� dŚĞ� ŝŶĐŽŶƐŝƐƚĞŶĐǇ� ŽĨ� ĚŝĂŐŶŽƐƟĐ�ĐƌŝƚĞƌŝĂ� ĞŵƉŚĂƐŝǌĞƐ� ƚŚĞ� ŶĞĞĚ� ĨŽƌ� ƐƚĂŶĚĂƌĚŝǌĞĚ�

ĚĞĮŶŝƟŽŶƐ�ĂŶĚ�ĐƌŝƚĞƌŝĂ�ƚŽ�ĞŶŚĂŶĐĞ�ĚŝĂŐŶŽƐƟĐ�ĂĐĐƵƌĂĐǇ͕�ƌĞƉŽƌƟŶŐ�ĐŽŶƐŝƐƚĞŶĐǇ͕�ĂŶĚ�ƋƵĂůŝƚǇ�ŽĨ�ĐĂƌĞ�

ĨŽƌ�ƉĂƟĞŶƚƐ͘  



 ǀ 

�ŽŶĐůƵƐŝŽŶ 

dŚŝƐ� ƐĐŽƉŝŶŐ� ƌĞǀŝĞǁ� ƌĞǀĞĂůƐ� ƚŚĂƚ� ƌĞŐĂƌĚůĞƐƐ�ŽĨ�ĂĚǀĂŶĐĞƐ� ŝŶ�ŚĞĂůƚŚĐĂƌĞ� ƐƚĂŶĚĂƌĚƐ�ĂŶĚ�ŐƵŝĚĞůŝŶĞƐ͕�

ƚŚĞƌĞ� ƌĞŵĂŝŶƐ� ƐƵďƐƚĂŶƟĂů� ǀĂƌŝĂƟŽŶ� ŝŶ� ŚŽǁ� ^^/Ɛ� ĂƌĞ� ĚĞĮŶĞĚ� ĂŶĚ� ĚŝĂŐŶŽƐĞĚ� ĂŵŽŶŐ� ƐƚƵĚŝĞƐ͘� dŚŝƐ�

ƌĞǀŝĞǁ� ŚŝŐŚůŝŐŚƚƐ� ƚŚĞ� ŶĞĐĞƐƐŝƚǇ� ĨŽƌ� ĨƵƚƵƌĞ� ƌĞƐĞĂƌĐŚ� ƚŽ� ĨŽĐƵƐ� ŽŶ� ĚĞǀĞůŽƉŝŶŐ� ĂŶĚ� ĞƐƚĂďůŝƐŚŝŶŐ�

ĚĞĮŶŝƟŽŶƐ�ĂŶĚ�ĚŝĂŐŶŽƐƟĐ�ĐƌŝƚĞƌŝĂ�ĨŽƌ�ƐƉŝŶĞ�^^/Ɛ͘ 

 

<ĞǇǁŽƌĚƐ͗�^ƉŝŶĞ�ƐƵƌŐŝĐĂůͲƐŝƚĞ� ŝŶĨĞĐƟŽŶ͕�^ƉŝŶĞ�ƐƵƌŐŝĐĂůͲƐŝƚĞ� ŝŶĨĞĐƟŽŶ��ĞĮŶŝƟŽŶ͕�^ƉŝŶĞ�ƐƵƌŐŝĐĂůͲƐŝƚĞ�

ŝŶĨĞĐƟŽŶ��ŝĂŐŶŽƐŝƐ 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 ǀŝ 

>ŝƐƚ�ŽĨ��ďďƌĞǀŝĂƟŽŶƐ 

 

���͗��ĞŶƚĞƌƐ�ĨŽƌ��ŝƐĞĂƐĞ��ŽŶƚƌŽů�ĂŶĚ�WƌĞǀĞŶƟŽŶ� 

�ZW͗��ͲƌĞĂĐƟǀĞ�ƉƌŽƚĞŝŶ� 

�^Z͗�ĞƌǇƚŚƌŽĐǇƚĞ�ƐĞĚŝŵĞŶƚĂƟŽŶ�ƌĂƚĞ� 

/�D͗�/ŶƚĞƌŶĂƟŽŶĂů��ŽŶƐĞŶƐƵƐ�DĞĞƟŶŐ� 

DZ/͗�DĂŐŶĞƟĐ�ZĞƐŽŶĂŶĐĞ�/ŵĂŐŝŶŐ� 

E,^E͗�EĂƟŽŶĂů�,ĞĂůƚŚ�^ĂĨĞƚǇ�EĞƚǁŽƌŬ� 

WZ/^D�Ͳ^ĐZ͗� WƌĞĨĞƌƌĞĚ� ZĞƉŽƌƟŶŐ� /ƚĞŵƐ� ĨŽƌ� ^ǇƐƚĞŵĂƟĐ� ƌĞǀŝĞǁƐ� ĂŶĚ�DĞƚĂͲĂŶĂůǇƐŝƐ� ĞǆƚĞŶƐŝŽŶ� ĨŽƌ�

^ĐŽƉŝŶŐ� 

^//͗�ƐƵƌŐŝĐĂůͲƐŝƚĞ�ŝŶĨĞĐƟŽŶ 

t��͗�ǁŚŝƚĞ�ďůŽŽĚ�ĐĞůůƐ� 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 ǀŝŝ 

Index  

�ĐŬŶŽǁůĞĚŐŵĞŶƚƐ ......................................................................................................... ŝ 

ZĞƐƵŵŽ ........................................................................................................................ ŝŝ 

�ďƐƚƌĂĐƚ ...................................................................................................................... ŝǀ 

>ŝƐƚ�ŽĨ��ďďƌĞǀŝĂƟŽŶƐ .................................................................................................... ǀŝ 

>ŝƐƚ�ŽĨ�dĂďůĞƐ .............................................................................................................. ǀŝŝŝ 

>ŝƐƚ�ŽĨ�&ŝŐƵƌĞƐ .............................................................................................................. ŝǆ 

/ŶƚƌŽĚƵĐƟŽŶ ................................................................................................................. ϭ 

DĞƚŚŽĚƐ ....................................................................................................................... ϯ 

ZĞƐƵůƚƐ.......................................................................................................................... ϱ 

�ŝƐĐƵƐƐŝŽŶ..................................................................................................................... ϵ 

�ŽŶĐůƵƐŝŽŶ .................................................................................................................. ϭϰ 

�ƉƉĞŶĚŝǆ .................................................................................................................... ϭϱ 

ZĞĨĞƌĞŶĐĞƐ .................................................................................................................. Ϯϴ 

 

 



 ǀŝŝŝ 

>ŝƐƚ�ŽĨ�dĂďůĞƐ� 

 

dĂďůĞ� /͗� ^ƵƌŐŝĐĂů� ^ŝƚĞ� /ŶĨĞĐƟŽŶ� �ƌŝƚĞƌŝĂ͘� �ĚĂƉƚĞĚ� ĨƌŽŵ� �ĞŶƚĞƌƐ� ĨŽƌ� �ŝƐĞĂƐĞ� �ŽŶƚƌŽů Ɛ͛� ĚĞĮŶŝƟŽŶ�

;EĂƟŽŶĂů�,ĞĂůƚŚ�ĂƌĞ�^ĂĨĞƚǇ�EĞƚǁŽƌŬͿ�ϮϬϮϰ 

dĂďůĞ�//�ʹ��ůŝŶŝĐĂů�ĐƌŝƚĞƌŝĂ� 

dĂďůĞ�///�ʹ�>ĂďŽƌĂƚŽƌǇ�ĐƌŝƚĞƌŝĂ� 

dĂďůĞ�/s�ʹ�/ŵĂŐŝŽůŽŐŝĐ�ĐƌŝƚĞƌŝĂ� 

dĂďůĞ�s�ʹ�/ŶƚƌĂŽƉĞƌĂƟǀĞ�ĐƌŝƚĞƌŝĂ� 

dĂďůĞ�s/�ʹ��ĞĮŶŝƟŽŶ�ĨŽƌ�ĂĐƵƚĞ�ĂŶĚ�ůĂƚĞ�^^/ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 ŝǆ 

>ŝƐƚ�ŽĨ�&ŝŐƵƌĞƐ� 

 

&ŝŐƵƌĞ�ϭ�Ͳ�&ůŽǁĐŚĂƌƚ�ŽĨ�ƚŚĞ�ƐĞůĞĐƟŽŶ�ƉƌŽĐĞƐƐ 

&ŝŐƵƌĞ�Ϯ�ʹ�WƵďůŝĐĂƟŽŶ�ĚĂƚĞƐ�;ƐƚƵĚŝĞƐͿ 

&ŝŐƵƌĞ�ϯ�ʹ�^ƚƵĚǇ�ĚĞƐŝŐŶ 

&ŝŐƵƌĞ�ϰ�ʹ��ŝĂŐŶŽƐƟĐ�ĂƉƉƌŽĂĐŚĞƐ� 

&ŝŐƵƌĞ�ϱ�ʹ�����ĂĚĂƉƚĂƟŽŶƐ� 

&ŝŐƵƌĞ�ϲ�ʹ�^ƵďĚŝǀŝƐŝŽŶ�ŽĨ�ƚŚĞ�ĚŝĂŐŶŽƐƟĐ�ĐƌŝƚĞƌŝĂ 

 

 

 

 

 

 

 

 

 



 ϭ 

/ŶƚƌŽĚƵĐƟŽŶ� 

 

^ƵƌŐŝĐĂůͲƐŝƚĞ� ŝŶĨĞĐƟŽŶ� ;^^/Ϳ� ŝƐ� Ă� ƌĞůĂƟǀĞůǇ� ĨƌĞƋƵĞŶƚ� ĐŽŵƉůŝĐĂƟŽŶ� ĂƐƐŽĐŝĂƚĞĚ� ǁŝƚŚ� ƐƉŝŶĂů�

ƐƵƌŐĞƌǇ͕� ĐĂƌƌǇŝŶŐ� ƚŚĞ� ƉŽƚĞŶƟĂů� ĨŽƌ� ƐĞǀĞƌĞ� ŽƵƚĐŽŵĞƐ� ůŝŬĞ� ƉƐĞƵĚŽĂƌƚŚƌŽƐŝƐ͕� ŶĞƵƌŽůŽŐŝĐĂů� ŝŶũƵƌǇ͕�

ƉĂƌĂůǇƐŝƐ͕�ƐĞƉƐŝƐ�ĂŶĚ�ĚĞĂƚŚ͘�DĂŶĂŐŝŶŐ�^^/�ŝƐ�ĐŚĂůůĞŶŐŝŶŐ�ĚƵĞ�ƚŽ�ŝƚƐ�ĚŝīĞƌĞŶƚ�ƚǇƉĞƐ�ŽĨ�ƉƌĞƐĞŶƚĂƟŽŶ͘�

dŚĞ�ƉƌĞǀĞŶƟǀĞ�ŵĞĂƐƵƌĞƐ�ƐŚŽƵůĚ�ďĞ�ŽƵƌ�ƉƌŝŵĂƌǇ�ĨŽĐƵƐ�ŝŶĐůƵĚŝŶŐ�ƉƌĞŽƉĞƌĂƟǀĞ�ƌŝƐŬ�ĂƐƐĞƐƐŵĞŶƚ�ĂŶĚ�

ƐƚƌŝĐƚ�ƐƵƌŐŝĐĂů�ƉƌŽƚŽĐŽůƐ�ŝŶ�ŽƌĚĞƌ�ƚŽ�ƌĞĚƵĐĞ�ƚŚĞ�ŝŶĐŝĚĞŶĐĞ�ŽĨ�^^/͘�ϭ 

^^/�ƌĂƚĞƐ�ŚĂǀĞ�ďĞĞŶ�ƌĞƉŽƌƚĞĚ�ƚŽ�ǀĂƌǇ�ĨƌŽŵ�ůĞƐƐ�ƚŚĂŶ�ϭй�ƚŽ�ŽǀĞƌ�ϭϬй͕�ĚĞƉĞŶĚŝŶŐ�ŽŶ�ƚŚĞ�ĚŝĂŐŶŽƐŝƐ͕�

ƚǇƉĞ�ŽĨ�ƐƵƌŐĞƌǇ͕�ĂŶĚ�ƉĂƟĞŶƚ�ĨĂĐƚŽƌƐ͘�dŚŝƐ�ǀĂƌŝĂďŝůŝƚǇ�ŝƐ�ĂůƐŽ�ĂƩƌŝďƵƚĞĚ͕�ŝŶ�ƉĂƌƚ͕�ƚŽ�ƐŵĂůů�ƐĂŵƉůĞ�ƐŝǌĞƐ͕�

ŝŶĐŽŶƐŝƐƚĞŶĐŝĞƐ�ŝŶ�ƚŚĞ�ĚĞĮŶŝƟŽŶ�ŽĨ�ĂŶ�^^/�ĂŶĚ�ƚĞŵƉŽƌĂů�ƉĂƌĂŵĞƚĞƌƐ͘Ϯ 

  /ŶĐƵƌƌŝŶŐ�^^/Ɛ�ĨŽůůŽǁŝŶŐ�ƐƉŝŶĂů�ƐƵƌŐĞƌǇ�ŶŽƚ�ŽŶůǇ�ĞƐĐĂůĂƚĞƐ�ƉĂƟĞŶƚ�ŵŽƌďŝĚŝƚǇ�ĂŶĚ�ŵŽƌƚĂůŝƚǇ�

ƌĂƚĞƐ�ďƵƚ�ĂůƐŽ�ĂŵƉůŝĮĞƐ�ŚĞĂůƚŚĐĂƌĞ�ĞǆƉĞŶĚŝƚƵƌĞƐ͕�ĐŽŶƐƟƚƵƟŶŐ�Ă�ƐŝŐŶŝĮĐĂŶƚ�ďƵƌĚĞŶ�ĨŽƌ�ďŽƚŚ�ƉĂƟĞŶƚƐ�

ĂŶĚ�ƐƵƌŐĞŽŶƐ͘ϯ 

dŚĞ� ŵĂŝŶ� ƌŝƐŬ� ĨĂĐƚŽƌƐ� ĨŽƌ� ŝŶĨĞĐƟŽŶ� ĚĞƉĞŶĚ� ŽŶ� ƚŚĞ� ƉĂƟĞŶƚ� ;ŽďĞƐŝƚǇ͕� ĚŝĂďĞƚĞƐ͕� ƐŵŽŬŝŶŐ͕�

ĐŽƌƟĐŽƐƚĞƌŽŝĚ�ƚŚĞƌĂƉǇ͕�ƉƌĞǀŝŽƵƐ�ŚŽƐƉŝƚĂů�ƐƚĂǇͿ͕�ƚŚĞ�ƐƵƌŐŝĐĂů�ƉƌŽĐĞĚƵƌĞ�;ŝŶƐƚƌƵŵĞŶƚĂƟŽŶ͕�ŝŵƉůĂŶƚƐ͕�

ŶƵŵďĞƌ�ŽĨ�ůĞǀĞůƐ�ŽƉĞƌĂƚĞĚ͕�ƐŝƚĞ�ŽĨ�ƐƵƌŐĞƌǇ͕�ĚƵƌĂƟŽŶ�ŽĨ�ƚŚĞ�ŝŶƚĞƌǀĞŶƟŽŶ͕�ĚƵƌĂů�ƚĞĂƌ͕ �ƌĞǀŝƐŝŽŶ�ƐƵƌŐĞƌǇ͕�

ŶĞĞĚ�ĨŽƌ�ƚƌĂŶƐĨƵƐŝŽŶͿ�ĂŶĚ�ƚŚĞ�ƉŽƐƚŽƉĞƌĂƟǀĞ�ƉĞƌŝŽĚ�;ĚĂǇƐ�ŽĨ�ĚƌĂŝŶĂŐĞ͕�ŝŶĐŽŶƟŶĞŶĐĞ͕�ƉƌŽůŽŶŐĞĚ�ďĞĚ�

ƌĞƐƚͿ͘ϰ�/ŵƉůĂŶƚƐ�ƌĞƉƌĞƐĞŶƚ�Ă�ĐƌŝƟĐĂů�ĨĂĐƚŽƌ�ƚŚĂƚ�ƐƵďƐƚĂŶƟĂůůǇ�ĞůĞǀĂƚĞƐ�ƚŚĞ�ƌŝƐŬ�ŽĨ�^^/͘��ĂƐĞƐ�ŝŶǀŽůǀŝŶŐ�

ŝŶƐƚƌƵŵĞŶƚĂƟŽŶ� ŚĂǀĞ� ǇŝĞůĚĞĚ� ŝŶĨĞĐƟŽŶ� ƌĂƚĞƐ� Ϯϴй� ŚŝŐŚĞƌ� ĐŽŵƉĂƌĞĚ� ƚŽ� ĐĂƐĞƐ� ǁŝƚŚŽƵƚ� ŝŵƉůĂŶƚƐ͘�

/ŵƉůĂŶƚƐ�ŽīĞƌ�Ă�ŶŽŶͲǀĂƐĐƵůĂƌ�ƐƵƌĨĂĐĞ�ǁŚĞƌĞ�ďĂĐƚĞƌŝĂ�ĐĂŶ�ĞƐƚĂďůŝƐŚ�Ă�ďŝŽĮůŵ͕�ƐĞƌǀŝŶŐ�ĂƐ�Ă�ĨŽĐĂů�ƉŽŝŶƚ�

ĨŽƌ�ŵŝĐƌŽďŝĂů�ŐƌŽǁƚŚ͕�ƚŚƵƐ�ĞǀĂĚŝŶŐ�ĂŶƟďŝŽƟĐ�ĞīĞĐƚƐ�ĂŶĚ�ƚŚĞ�ŚŽƐƚ�ŝŵŵƵŶĞ�ƐǇƐƚĞŵ͘ϱ 

^^/Ɛ�ĐĂŶ�ďĞ�ĚĞĮŶĞĚ�ďĂƐĞĚ�ŽŶ�ƚŚĞŝƌ�ĂŶĂƚŽŵŝĐ�ƌĞůĂƟŽŶƐŚŝƉ�ƚŽ�ƚŚĞ�ĨĂƐĐŝĂ�;ƐƵƉĞƌĮĐŝĂů�Žƌ�ĚĞĞƉͿ͕�

ǁŚĞƚŚĞƌ�ƚŚĞ�ŝŶĨĞĐƟŽŶ�ŝƐ�ůŝŵŝƚĞĚ�ƚŽ�ƚŚĞ�ĚŝƐĐ�ĂŶĚ�ďĂƐĞĚ�ŽŶ�ƚŚĞ�ƟŵŝŶŐ�ǁŝƚŚ�ǁŚŝĐŚ�ƚŚĞǇ�ƉƌĞƐĞŶƚ�;ĞĂƌůǇ�

Žƌ�ůĂƚĞͿ͘ϲ 

WŚǇƐŝĐŝĂŶƐ�ŵĂǇ�ĞŶĐŽƵŶƚĞƌ�ĚŝĂŐŶŽƐƟĐ�ĐŚĂůůĞŶŐĞƐ�ǁŚĞŶ�ŝƚ�ĐŽŵĞƐ�ƚŽ�ŝĚĞŶƟĨǇŝŶŐ�^^/͕�ƉƌŝŵĂƌŝůǇ�

ďĞĐĂƵƐĞ�ŽĨ� ƐĞǀĞƌĂů� ĨĂĐƚŽƌƐ͘�dŚĞƐĞ� ŝŶĐůƵĚĞ� ůŝŵŝƚĞĚ�ƉŚǇƐŝĐĂů�ĞǆĂŵŝŶĂƟŽŶ�ĮŶĚŝŶŐƐ͕� ƐŝŵŝůĂƌŝƟĞƐ�ǁŝƚŚ�

ŶŽŶͲŝŶĨĞĐƟŽƵƐ�ĐŽŶĚŝƟŽŶƐ͕�ƚŚĞ�ƉƌĞƐĞŶĐĞ�ŽĨ�ŵŝůĚ�ƐǇŵƉƚŽŵƐ�ƚŚĂƚ�ĚŝƐĐŽƵƌĂŐĞ�ƉĂƟĞŶƚƐ�ĨƌŽŵ�ƐĞĞŬŝŶŐ�

ŵĞĚŝĐĂů�ĐĂƌĞ͕�ƐƵďŽƉƟŵĂů�ĨŽůůŽǁͲƵƉ�ƉƌŽĐĞĚƵƌĞƐ�ĂŶĚ�Ă�ŚŝƐƚŽƌŝĐĂů�ƌĞůŝĂŶĐĞ�ŽŶ�ƉůĂŝŶ�yͲƌĂǇƐ͕�ǁŚŝĐŚ�ůĂĐŬ�

ƚŚĞ�ƐĞŶƐŝƟǀŝƚǇ�ƌĞƋƵŝƌĞĚ�ĨŽƌ�^^/�ĚŝĂŐŶŽƐŝƐ͘ϱ 

dŚĞƌĞ�ŝƐ�ĂůƐŽ�Ă�ůĂĐŬ�ŽĨ�ĂŐƌĞĞŵĞŶƚ�ƌĞŐĂƌĚŝŶŐ�ǁŚŝĐŚ�ĐƌŝƚĞƌŝĂ�ĂƌĞ�ďŽƚŚ�ĂĚĞƋƵĂƚĞ�ĂŶĚ�ĞƐƐĞŶƟĂů�

ĨŽƌ�ĚŝĂŐŶŽƐŝŶŐ�^^/�ŝŶ�ĐůŝŶŝĐĂů�ƐĞƫŶŐƐ�ĂŶĚ�ƚŚĞ�ŝŶƚĞƌƉƌĞƚĂƟŽŶ�ŽĨ�ƚŚĞƐĞ�ĐƌŝƚĞƌŝĂ�ĐĂŶ�ǀĂƌǇ�ŝŶĐŽŶƐŝƐƚĞŶƚůǇ�

ĚĞƉĞŶĚŝŶŐ� ŽŶ� ƚŚĞ� ƉĞƌƐŽŶ� ĂƉƉůǇŝŶŐ� ƚŚĞŵ͘ϳ� EŽŶĞƚŚĞůĞƐƐ͕� ƚŚĞ� ƵƐĞ� ŽĨ� Ă� ǁĞůůͲĚĞĮŶĞĚ� ƐǇƐƚĞŵĂƟĐ�

ĂƉƉƌŽĂĐŚ�ǁŽƵůĚ�ĨĂĐŝůŝƚĂƚĞ�ƚŚĞ�ƉƌŽŵƉƚ�ĞƐƚĂďůŝƐŚŵĞŶƚ�ŽĨ�Ă�ĐŽŶĐůƵƐŝǀĞ�ĚŝĂŐŶŽƐŝƐ͘�ϱ 

  



 Ϯ 

��ĚĞůĂǇ� ŝŶ� ĚŝĂŐŶŽƐŝƐ� ŽŌĞŶ�ŽĐĐƵƌƐ� ĚƵĞ� ƚŽ� ǀĂŐƵĞ� ƐǇŵƉƚŽŵƐ͕� ƐƵĐŚ� ĂƐ� ďĂĐŬ� ĂŶĚ� ŶĞĐŬ� ƉĂŝŶ͘�

&ƵƌƚŚĞƌŵŽƌĞ͕� ƉĂƟĞŶƚƐ�ŵŝŐŚƚ� ŶŽƚ� ƐĞĞŬ� ĞĂƌůǇ�ŵĞĚŝĐĂů� ĂƩĞŶƟŽŶ�ďĞĐĂƵƐĞ� ĂŶ� ŝŶĨĞĐƟŽŶ� ĐĂŶ� ŝŶŝƟĂůůǇ�

ŵĂŶŝĨĞƐƚ�ĂƐ�ŵŝůĚ�ďĂĐŬ�ƉĂŝŶ�ĂƐ�ƚŚĞ�ŽŶůǇ�ĐůŝŶŝĐĂů�ĮŶĚŝŶŐ͘�dŚĞ�ĂďƐĞŶĐĞ�ŽĨ�ŝŵŵĞĚŝĂƚĞ�ŵĞĚŝĐĂů�ĨŽůůŽǁͲƵƉ�

ĂŌĞƌ�ƚŚĞ�ƉƌŽĐĞĚƵƌĞ�ĐĂŶ�ĞǆĂĐĞƌďĂƚĞ�ƚŚŝƐ�ŝƐƐƵĞ͘��ŽŶƐĞƋƵĞŶƚůǇ͕�ƚŚĞƌĞ�ŝƐ�ĂŶ�ŽŶŐŽŝŶŐ�ŶĞĞĚ�ĨŽƌ�ĞǆƚĞŶƐŝǀĞ�

ŵƵůƟͲĐĞŶƚĞƌ�ĐůŝŶŝĐĂů�ƐƚƵĚŝĞƐ�ƚŽ�ĚĞƚĞƌŵŝŶĞ�ƚŚĞ�ŵŽƐƚ�ĞīĞĐƟǀĞ�ĚŝĂŐŶŽƐƟĐ�ĂƉƉƌŽĂĐŚ�ĨŽƌ�^^/͘�ϱ͕ϴ 

  /ƚ�ŝƐ�ĐƌƵĐŝĂů�ƚŽ�ĞƐƚĂďůŝƐŚ�Ă�ĐŽŵƉƌĞŚĞŶƐŝǀĞ�ĂŶĚ�ĐŽŶƐŝƐƚĞŶƚ�ĚĞĮŶŝƟŽŶ�ĨŽƌ�^^/͕�ĂƐ�ƌĞƐĞĂƌĐŚ�ŚĂƐ�

ĚĞŵŽŶƐƚƌĂƚĞĚ�ƚŚĂƚ�ƚŚĞ�ŝŶĐŝĚĞŶĐĞ�ŽĨ�^^/�ĂŌĞƌ�ƐƉŝŶĂů�ƐƵƌŐĞƌǇ�ŇƵĐƚƵĂƚĞƐ�ĚĞƉĞŶĚŝŶŐ�ŽŶ�ƚŚĞ�ĚĞĮŶŝƟŽŶ�

ĂƉƉůŝĞĚ͘ϵ�&ƵƌƚŚĞƌŵŽƌĞ͕� ŝŵƉůĞŵĞŶƟŶŐ�Ă�ƐƚĂŶĚĂƌĚŝǌĞĚ�ĚĞĮŶŝƟŽŶ�ǁŝůů�ĞŶŚĂŶĐĞ�ƐƵƌǀĞŝůůĂŶĐĞ͕�ĞŶƐƵƌĞ�

ĐŽŶƐŝƐƚĞŶĐǇ�ĂĐƌŽƐƐ�ƐƚƵĚŝĞƐ�ĂŶĚ�ĞůĞǀĂƚĞ�ƚŚĞ�ƋƵĂůŝƚǇ�ŽĨ�ƉĂƟĞŶƚ�ĐĂƌĞ͘ϴ 

dŚĞ�/ŶƚĞƌŶĂƟŽŶĂů��ŽŶƐĞŶƐƵƐ�DĞĞƟŶŐ�;/�DͿ�ƌĞĐŽŵŵĞŶĚĞĚ�ƵƐŝŶŐ�ƚŚĞ��ĞŶƚĞƌƐ�ĨŽƌ��ŝƐĞĂƐĞ�

�ŽŶƚƌŽů�ĂŶĚ�WƌĞǀĞŶƟŽŶ�;���Ϳ�ĚĞĮŶŝƟŽŶ�ŽĨ�^^/� ĨƌŽŵ�ƚŚĞ�EĂƟŽŶĂů�,ĞĂůƚŚ�^ĂĨĞƚǇ�EĞƚǁŽƌŬ�;E,^EͿ�

WĂƟĞŶƚ�^ĂĨĞƚǇ��ŽŵƉŽŶĞŶƚ�DĂŶƵĂů͕��ŚĂƉƚĞƌ�ϵ͗�^^/͕�ŚŽǁĞǀĞƌ͕�ƚŚĞƐĞ�ĂƌĞ�ŶŽƚ�ƐƉĞĐŝĮĐ�ĨŽƌ�ƐƉŝŶĂů�^^/͘�

dŚĞ�����ĚĞĮŶŝƟŽŶ� ŝƐ�ƚŚĞ�ƌĞƐƵůƚ�ŽĨ�ŵƵůƟƉůĞ�ǇĞĂƌƐ�ŽĨ�ƉůĂŶŶŝŶŐ�ĂŶĚ�ŵŽĚŝĮĐĂƟŽŶƐ�ďĂƐĞĚ�ŽŶ�ǇĞĂƌůǇ�

ĂƐƐĞƐƐŵĞŶƚƐ�ĂŶĚ�ŝŶƉƵƚ�ĨƌŽŵ�ĞǆƉĞƌƚƐ�ǁŽƌůĚǁŝĚĞ͘�ϴ�dŚĞ�ŵŽƌĞ�ƌĞĐĞŶƚ�;ϮϬϮϰͿ�����ŐƵŝĚĞůŝŶĞƐ�ϭϬ�ŝŶĐůƵĚĞ�

ĐƌŝƚĞƌŝĂ�ĨŽƌ�ƚŚĞ�ƐƵďĐůĂƐƐŝĮĐĂƟŽŶƐ�ŽĨ�Ă�ƐƵƉĞƌĮĐŝĂů�ŝŶĐŝƐŝŽŶĂů�^^/͕�ĚĞĞƉ�ŝŶĐŝƐŝŽŶĂů�^^/͕�ĂŶĚ�ŽƌŐĂŶͬƐƉĂĐĞ�

^^/�ĂŶĚ�ƚŚĞǇ�ĂƌĞ�ĚĞƚĂŝůĞĚ�ŝŶ�dĂďůĞ�/͘ 

  dŚĞ� Ăŝŵ� ŽĨ� ƚŚŝƐ� ƐǇƐƚĞŵĂƟĐ� ƌĞǀŝĞǁ� ŝƐ� ƚŽ� ŝĚĞŶƟĨǇ� ŝŶ� ƚŚĞ� ůŝƚĞƌĂƚƵƌĞ� ƚŚĞ� ĚĞĮŶŝƟŽŶƐ� ĂŶĚ�

ĚŝĂŐŶŽƐƟĐ�ĐƌŝƚĞƌŝĂ�ĨŽƌ�^^/͘� 



 ϯ 

DĞƚŚŽĚƐ 

 

A scoping review was conducted due to the exploratory nature of the research 

question. The scoping review is reported in accordance with the Preferred Reporting Items for 

Systematic reviews and Meta-analysis extension for Scoping reviews known as the PRISMA-ScR. 11 

 

Eligibility Criteria  

 

dŚĞ�ŝŶĐůƵƐŝŽŶ�ĐƌŝƚĞƌŝĂ�ĨŽƌ�ƚŚĞ�ƐĐŽƉŝŶŐ�ƌĞǀŝĞǁ�ǁĞƌĞ�ŐƵŝĚĞĚ�ďǇ�W/�K�;ƉŽƉƵůĂƟŽŶ͕�ŝŶƚĞƌǀĞŶƟŽŶ͕�

ĐŽŵƉĂƌŝƐŽŶ͕�ŽƵƚĐŽŵĞͿ�ĂƐ�ƌĞĐŽŵŵĞŶĚĞĚ�ĨŽƌ�ƐĐŽƉŝŶŐ�ƌĞǀŝĞǁƐϭϭ͗�ƐƚƵĚŝĞƐ� ŝŶĐůƵĚŝŶŐ�ƉĞŽƉůĞ�ĂŐĞĚ�ϭϴ�

ǇĞĂƌƐ�Žƌ�ŽůĚĞƌ�ǁŝƚŚ�ƚŚŽƌĂĐŝĐ�ĂŶĚͬŽƌ�ůƵŵďĂƌ�ĚĞŐĞŶĞƌĂƟǀĞ�ĚŝƐĞĂƐĞƐ͕�ƐƵĐŚ�ĂƐ�ƐƉŝŶĂů�ĐĂŶĂů�ƐƚĞŶŽƐŝƐ͕�ĚŝƐĐ�

ŚĞƌŶŝĂƟŽŶ͕� ƐƉŽŶĚǇůŽůŝƐƚŚĞƐŝƐ͕� ĂŶĚͬŽƌ� ĚĞŐĞŶĞƌĂƟǀĞ� ƐĐŽůŝŽƐŝƐ͘� ^ƚƵĚŝĞƐ� ŝŶĐůƵĚŝŶŐ� ƉĂƌƟĐŝƉĂŶƚƐ� ǁŝƚŚ�

ŽƚŚĞƌ� ĐŽŶĐƵƌƌĞŶƚ� ŝŶũƵƌŝĞƐ� Žƌ� ŵĞĚŝĐĂů� ĐŽŶĚŝƟŽŶƐ͕� ůŝŬĞ� ŝŶŇĂŵŵĂƚŽƌǇ� ĚŝƐĞĂƐĞƐ͕� ŶĞƵƌŽŵƵƐĐƵůĂƌ�

ĚŝƐŽƌĚĞƌƐ͕� ĐĞƌĞďƌĂů� ƉĂůƐǇ͕� ĞĂƌůǇ� ŽŶƐĞƚͬƉƌŝŵĂƌǇͬĐŽŶŐĞŶŝƚĂůͬŶĞƵƌŽŵƵƐĐƵůĂƌ� ƐĐŽůŝŽƐŝƐ͕� ŽƐƚĞŽŵǇĞůŝƟƐ͕�

^ĐŚĞƵĞƌŵĂŶŶ Ɛ͛� ĚŝƐĞĂƐĞ͕� ĂŶŬǇůŽƐŝŶŐ� ƐƉŽŶĚǇůŝƟƐ͕� ƚƵďĞƌĐƵůŽƐŝƐ͕� ĨƌĂĐƚƵƌĞƐ� ĞǀĞŶ� ŝŶ� ƚŚĞ� ĐŽŶƚĞǆƚ� ŽĨ�

ŽƐƚĞŽƉŽƌŽƐŝƐ͕�ŽƐƚĞŽŐĞŶĞƐŝƐ� ŝŵƉĞƌĨĞĐƚĂ͕�ŚĞŵŝǀĞƌƚĞďƌĂ�Žƌ�<ƵŵŵĞů Ɛ͛�ĚŝƐĞĂƐĞ�ǁĞƌĞ�ĞǆĐůƵĚĞĚ͘�dŚĞƐĞ�

ĞǆĐůƵƐŝŽŶƐ�ǁĞƌĞ� ĚŽŶĞ� ƚŽ� ĐƌĞĂƚĞ� Ă�ŵŽƌĞ� ƵŶŝĨŽƌŵ�ƉŽƉƵůĂƟŽŶ�ŽĨ� ƉĂƟĞŶƚƐ�ǁŝƚŚ� ĚĞŐĞŶĞƌĂƟǀĞ� ƐƉŝŶĞ�

ĚŝƐĞĂƐĞ͘� 

WĂƟĞŶƚƐ� ŝŶĐůƵĚĞĚ� ƵŶĚĞƌǁĞŶƚ� ƚŚĞ� ĨŽůůŽǁŝŶŐ� ŝŶƚĞƌǀĞŶƟŽŶƐ͗� ƉŽƐƚĞƌŝŽƌ� ĂƉƉƌŽĂĐŚĞƐ� ƐƵĐŚ� ĂƐ�

ƚƌĂŶƐĨŽƌĂŵŝŶĂů�ůƵŵďĂƌ�ŝŶƚĞƌďŽĚǇ�ĨƵƐŝŽŶ�Žƌ�ƉŽƐƚĞƌŝŽƌ�ůƵŵďĂƌ�ŝŶƚĞƌďŽĚǇ�ĨƵƐŝŽŶ͕�ƉŽƐƚĞƌŽůĂƚĞƌĂů�ĨƵƐŝŽŶ�

ĂŶĚ� ƐƵƌŐĞƌǇ� ǁŝƚŚŽƵƚ� ŝŶƐƚƌƵŵĞŶƚĂƟŽŶ� ƚŚƌŽƵŐŚ� Ă� ƉŽƐƚĞƌŝŽƌ� ĂƉƉƌŽĂĐŚ� ;ŝŶĐůƵĚŝŶŐ� ĚŝƐĐĞĐƚŽŵŝĞƐ͕�

ůĂŵŝŶĞĐƚŽŵŝĞƐ͕�ĂŶĚ�ƌĞĐĂůŝďƌĂƟŽŶƐͿ͘�KŶůǇ�ƚŚŽƌĂĐŽůƵŵďŽƐĂĐƌĂů�ůĞǀĞůƐ�ǁĞƌĞ�ŝŶĐůƵĚĞĚ͘��ŶƚĞƌŝŽƌ͕ �ůĂƚĞƌĂů͕�

ŽďůŝƋƵĞ͕�ĂǆŝĂů�ĂŶĚ�ĐŽŵďŝŶĞĚ�ĂƉƉƌŽĂĐŚĞƐ�ǁĞƌĞ�ĞǆĐůƵĚĞĚ͘ 

dŚĞ�ƉƌŝŵĂƌǇ�Ăŝŵ�ǁĂƐ�ƚŽ�ƐƚƵĚǇ�ƉĂƟĞŶƚƐ�ǁŝƚŚ�^^/�ŽĨ�ƚŚĞ�ƐƉŝŶĞ�ĂŶĚ�ƚŽ�ĚĞƚĞƌŵŝŶĞ�ĂŶĚ�ĐŽŵƉĂƌĞ�

ƚŚĞ�ĚĞĮŶŝƟŽŶƐ�ĂŶĚ�ĚŝĂŐŶŽƐƟĐ�ĐƌŝƚĞƌŝĂ�ƵƐĞĚ�ŝŶ�ƚŚĞ�ůŝƚĞƌĂƚƵƌĞ͘ 

 ZĞǀŝĞǁĞĚ�ĂƌƟĐůĞƐ�ŝŶĐůƵĚĞĚ�Ăůů�ƚǇƉĞƐ�ŽĨ�ĞǆƉĞƌŝŵĞŶƚĂů�ĂŶĚ�ŽďƐĞƌǀĂƟŽŶĂů�ƐƚƵĚŝĞƐ�΀ƐŝŶŐůĞͲ�Žƌ�

ŵƵůƟͲĂƌŵ͕�ƌĂŶĚŽŵŝǌĞĚ�;ƉĂƌĂůůĞů͕�ĐƌŽƐƐŽǀĞƌ͕ �ĐůƵƐƚĞƌ͕ �ŽƚŚĞƌͿ�Žƌ�ŶŽŶƌĂŶĚŽŵŝǌĞĚ΁͕�ŝŶĐůƵĚŝŶŐ�ĐĂƐĞ�ƐĞƌŝĞƐ�

ĂŶĚ�ĐĂƐĞ�ƐƚƵĚŝĞƐ͘��ƌƟĐůĞƐ�ǁŚŝĐŚ�ĨĞůů� ŝŶƚŽ�ĂŶǇ�ŽĨ�ƚŚĞ�ĨŽůůŽǁŝŶŐ�ĐĂƚĞŐŽƌŝĞƐ�ǁĞƌĞ�ĞǆĐůƵĚĞĚ�ĨƌŽŵ�ƚŚŝƐ�

ŶĞǁ�ƐǇŶƚŚĞƐŝƐ͗�ϭͿ�ƚŚŽƐĞ�ŶŽƚ�ŝŶ�ƚŚĞ��ŶŐůŝƐŚ�ůĂŶŐƵĂŐĞ�ĂŶĚ�ϮͿ�ƚŚŽƐĞ�ŶŽƚ�ƌĞůĂƚĞĚ�ƚŽ�ƐƉŝŶĞ�ƐƵƌŐŝĐĂůͲƐŝƚĞ�

ŝŶĨĞĐƟŽŶ�ĂƐ�Ă�ƉƌŝŵĂƌǇ�ŽƵƚĐŽŵĞ͘� 

 

 

 

 



 ϰ 

Search Strategy  

 

The search was carried out using a uniform search strategy across databases: PubMed and 

EMBASE. To identify all relevant documents, databases were searched on November 18, 2023.  

Unpublished studies, reviews or reports were not considered for inclusion. No exclusion was 

applied based on publication dates; however, considerable emphasis was focused on the most 

relevant and up-to-date information available at the time of this review.  

The bibliographic databases were searched using the following combination ((((spine OR 

thoracolumbar OR lumbar OR thoracic OR lumbosacral OR "low back" OR "lower back") AND 

(infection)) AND (posterior))) NOT (trauma[Title/Abstract] OR cervical[Title/Abstract] OR 

tumor[Title/Abstract] OR neoplasia[Title/Abstract] OR pediatric[Title/Abstract] OR 

children[Title/Abstract] OR adolescent*[Title/Abstract] OR Spondylodiscitis[Title/Abstract]). 

 

Study Selection  

 

�ƵƉůŝĐĂƚĞ� ŝĚĞŶƟĮĐĂƟŽŶ� ĂŶĚ� ƌĞŵŽǀĂů� ǁĞƌĞ� ƉĞƌĨŽƌŵĞĚ� ĂƵƚŽŵĂƟĐĂůůǇ� ƵƐŝŶŐ� ƚŚĞ� �ŶĚEŽƚĞ�

ƐŽŌǁĂƌĞ�ĂŶĚ�ƚŚĞ�ZĂǇǇĂŶ�ƋƌĐŝ�ǁĞďƐŝƚĞ�ŵĂŶƵĂůůǇ͘�dŝƚůĞƐ�ĂŶĚ�ĂďƐƚƌĂĐƚƐ�ǁĞƌĞ�ƚŚĞŶ�ƐĐƌĞĞŶĞĚ�ďǇ�ŽŶĞ�

ƌĞǀŝĞǁĞƌ�ĨŽƌ�ĂƐƐĞƐƐŵĞŶƚ�ĂŐĂŝŶƐƚ�ƚŚĞ�ŝŶĐůƵƐŝŽŶ�ĐƌŝƚĞƌŝĂ�ĨŽƌ�ƚŚĞ�ƌĞǀŝĞǁ͘�dŚĞ�ƌĞƐƵůƚƐ�ŽĨ�ƚŚĞ�ƐĞĂƌĐŚ�ǁĞƌĞ�

ƌĞƉŽƌƚĞĚ�ŝŶ�ĂĐĐŽƌĚĂŶĐĞ�ǁŝƚŚ�ƚŚĞ�WZ/^D�Ͳ^ĐZ͘ϭϭ 

dŚĞ� WZ/^D��ŇŽǁĐŚĂƌƚ�ǁĂƐ� ƵƐĞĚ� ƚŽ� ŐƵŝĚĞ� ƚŚĞ� ƐĞůĞĐƟŽŶ� ĂŶĚ� ƐĐƌĞĞŶŝŶŐ� ƉƌŽĐĞƐƐ͘� &ŝůƚĞƌŝŶŐ�

ƉƌŽĐĞƐƐ�ŽĨ� ƐƚƵĚŝĞƐ� ƌĞƚƌŝĞǀĞĚ� ĨƌŽŵ� ƚŚĞ�ĚĂƚĂďĂƐĞ�ǁĂƐ�ƉĞƌĨŽƌŵĞĚ� ŝŶ� ƚŚƌĞĞ�ƉŚĂƐĞƐ͗� ;ŝͿ� ŝĚĞŶƟĮĐĂƟŽŶ�

ƉŚĂƐĞ͕�ǁŚĞƌĞ�ƐĞĂƌĐŚ�ƋƵĞƌŝĞƐ�ǁĞƌĞ�ĂƉƉůŝĞĚ�ƚŽ�ƚŚĞ�ĚĂƚĂďĂƐĞƐ�ĨŽůůŽǁĞĚ�ďǇ�ƚŚĞ�ƌĞŵŽǀĂů�ŽĨ�ĚƵƉůŝĐĂƚĞƐ͖�

;ŝŝͿ� ƐĐƌĞĞŶŝŶŐ� ƉŚĂƐĞ͕� ǁŚĞƌĞ� ƟƚůĞƐ� ĂŶĚ� ĂďƐƚƌĂĐƚƐ� ŽĨ� ĂƌƟĐůĞƐ� ǁĞƌĞ� ƐĐƌĞĞŶĞĚ� ƚŽ� ĞǆĐůƵĚĞ� ŝƌƌĞůĞǀĂŶƚ�

ĂƌƟĐůĞƐ͖�;ŝŝŝͿ�ĞůŝŐŝďŝůŝƚǇ�ƉŚĂƐĞ͕�ǁŚĞƌĞ�ƚŚĞ�ĨƵůů�ƚĞǆƚƐ�ŽĨ�ĂƌƟĐůĞƐ�ǁĞƌĞ�ƌĞĂĚ�ƚŽ�ĂƐƐĞƐƐ�ƚŚĞŝƌ�ƌĞůĞǀĂŶĐĞ�ƚŽ�

ƚŚŝƐ�ƐƚƵĚǇ͘  

 

Data Extraction  

 

��ƐƚĂŶĚĂƌĚŝǌĞĚ�ĚĂƚĂͲĐŚĂƌƟŶŐ�ĨŽƌŵ͕�ďĂƐĞĚ�ŽŶ�ƚŚĞ�ƐĐŽƉŝŶŐ�ƌĞǀŝĞǁ�ŽďũĞĐƟǀĞƐ͕�ǁĂƐ�ĚĞǀĞůŽƉĞĚ�

ŝŶ��ǆĐĞů�;DŝĐƌŽƐŽŌ͕�ZĞĚŵŽŶĚ͕�tĂƐŚŝŶŐƚŽŶ͕�ϭϲ͘ϴϱ�ǀĞƌƐŝŽŶͿ͘�KŶĞ�ƌĞǀŝĞǁĞƌ�ŝŶĚĞƉĞŶĚĞŶƚůǇ�ĞǆƚƌĂĐƚĞĚ�

ĚĂƚĂ�ŽŶ�ƚŚĞ�ĨŽůůŽǁŝŶŐ�ĐĂƚĞŐŽƌŝĞƐ͗�ĂƵƚŚŽƌ͕ �ǇĞĂƌ�ŽĨ�ƉƵďůŝĐĂƟŽŶ͕�ƐƚƵĚǇ�ĚĞƐŝŐŶ͕�ƟŵĞͲďĂƐĞĚ�ĐƌŝƚĞƌŝĂ�ƚŽ�

ĚŝīĞƌĞŶƟĂƚĞ�ĂŶ�ĂĐƵƚĞ�ǀĞƌƐƵƐ�ůĂƚĞ�ƐƉŝŶĞ�^^/�;ĚĂǇƐ�Žƌ�ǁĞĞŬƐͿ�ĂŶĚ�ĐůĂƐƐŝĮĐĂƟŽŶ�ƵƐĞĚ�ƚŽ�ĚŝĂŐŶŽƐĞ�ƐƉŝŶĞ�

^^/�;ƉƌĞĚĞĮŶĞĚ͕�ĂƌďŝƚƌĂƌǇ�Žƌ�ŶŽŶĞͿ͘ 



 ϱ 

ZĞƐƵůƚƐ 

 

^ĞůĞĐƟŽŶ�ŽĨ�^ŽƵƌĐĞƐ�ŽĨ��ǀŝĚĞŶĐĞ 

 

�ŌĞƌ�ĚƵƉůŝĐĂƚĞƐ�ǁĞƌĞ�ƌĞŵŽǀĞĚ͕�Ă�ƚŽƚĂů�ŽĨ�ϱϲϱϱ�ĐŝƚĂƟŽŶƐ�ǁĞƌĞ�ŝĚĞŶƟĮĞĚ͘��ĂƐĞĚ�ŽŶ�ƚŚĞ�ƟƚůĞ�

ϱϮϳϬ� ĐŝƚĂƟŽŶƐ� ǁĞƌĞ� ĞǆĐůƵĚĞĚ� ĂŶĚ� Ϯϯϲ� ďĂƐĞĚ� ŽŶ� ƚŚĞ� ĂďƐƚƌĂĐƚ͘� KŶĞͲŚƵŶĚƌĞĚ� ĨŽƌƚǇͲŶŝŶĞ� ĨƵůů� ƚĞǆƚ�

ĂƌƟĐůĞƐ�ǁĞƌĞ�ƌĞƚƌŝĞǀĞĚ�ĂŶĚ�ĂƐƐĞƐƐĞĚ�ĨŽƌ�ĞůŝŐŝďŝůŝƚǇ͘�KĨ�ƚŚĞƐĞ͕�ϰϵ �ǁĞƌĞ�ĞǆĐůƵĚĞĚ�ĨŽƌ�ƚŚĞ�ĨŽůůŽǁŝŶŐ�

ƌĞĂƐŽŶƐ͗� Ϯ� ŝŶĐůƵĚĞĚ� фϭϴ� ǇĞĂƌƐ� ŽůĚ� ƉĂƟĞŶƚƐ͕� ϴ� ŝŶĐůƵĚĞĚ� ĂŶ� ĂŶƚĞƌŝŽƌ� ĂƉƉƌŽĂĐŚ͕� ϭϱ� ŝŶĐůƵĚĞĚ�

ŝŶƚĞƌǀĞŶƟŽŶƐ� ŝŶ� ƚŚĞ� ĐĞƌǀŝĐĂů� ƐƉŝŶĞ͕� ϭϭ� ŝŶĐůƵĚĞĚ� ƉĂƟĞŶƚƐ�ǁŝƚŚ� Ă� ĚŝĂŐŶŽƐŝƐ� ŽĨ� ƚƌĂƵŵĂ͕� ϴ� ŝŶĐůƵĚĞĚ�

ƉĂƟĞŶƚƐ�ǁŝƚŚ� Ă� ƉƌĞͲĚŝĂŐŶŽƐŝƐ� ŽĨ� ƚƵŵŽƌ͕ � ϭ� ŝŶĐůƵĚĞĚ� ƉĂƟĞŶƚƐ�ǁŝƚŚ� ŝĚŝŽƉĂƚŚŝĐ� ƐĐŽůŝŽƐŝƐ͕� ϭ� ŝŶĐůƵĚĞĚ�

ƉĂƟĞŶƚƐ�ǁŝƚŚ�ŶĞƵƌŽŵƵƐĐƵůĂƌ�ƐĐŽůŝŽƐŝƐ͕�ϭ� ŝŶĐůƵĚĞĚ�ƉĂƟĞŶƚƐ�ǁŝƚŚ�ƚƵďĞƌĐƵůŽƐŝƐ͕�ϭ� ŝŶĐůƵĚĞĚ�ƉĂƟĞŶƚƐ�

ǁŝƚŚ�ĐŽŶŐĞŶŝƚĂů�ƉĂƚŚŽůŽŐŝĞƐ�ĂŶĚ�ϭ�ŝŶĐůƵĚĞĚ�ƉĂƟĞŶƚƐ�ǁŝƚŚ�ŽƐƚĞŽƉŽƌŽƟĐ�ǀĞƌƚĞďƌĂů�ĨƌĂĐƚƵƌĞ͘�dŚŝƌƚǇͲƐŝǆ�

ƐƚƵĚŝĞƐ�ǁĞƌĞ�ĞǆĐůƵĚĞĚ�ďĞĐĂƵƐĞ�ƚŚĞǇ�ĐŽƵůĚŶǲƚ�ďĞ�ƌĞƚƌŝĞǀĞĚ͕�ĞǀĞŶ�ĂŌĞƌ�ƐĞŶĚŝŶŐ�ĂŶ�ĞŵĂŝů�ƌĞƋƵĞƐƟŶŐ�

ĂĐĐĞƐƐ� ƚŽ� ƚŚĞ� ĂƵƚŚŽƌƐ͘� dŚĞ� ƌĞŵĂŝŶŝŶŐ� ϲϰ� ƐƚƵĚŝĞƐ� ǁĞƌĞ� ĐŽŶƐŝĚĞƌĞĚ� ĞůŝŐŝďůĞ� ĨŽƌ� ƚŚŝƐ� ƌĞǀŝĞǁ͘ dŚĞ�

ĐŽŵƉůĞƚĞ�ƉƌŽĐĞƐƐ�ŽĨ�ƐƚƵĚǇ�ƐĞůĞĐƟŽŶ�ŝƐ�ĚĞƚĂŝůĞĚ�ŝŶ�&ŝŐƵƌĞ�ϭ͘ 

 

WƵďůŝĐĂƟŽŶ��ĂƚĞ�ĂŶĚ�^ƚƵĚǇ��ĞƐŝŐŶ 

 

dŚĞ�ϲϰ�ƐƚƵĚŝĞƐ�ǁĞƌĞ�ƉƵďůŝƐŚĞĚ�ďĞƚǁĞĞŶ�ϭϵϵϲ�ĂŶĚ�ϮϬϮϯ͘�&ƌŽŵ�ϭϵϵϲ�ƚŽ�ϮϬϭϮ͕�ƚŚĞƌĞ�ǁĞƌĞ�

ƐƉŽƌĂĚŝĐ�ƐƚƵĚŝĞƐ�ĐŽŶĚƵĐƚĞĚ͕�ǁŝƚŚ�ŽŶůǇ�ŽŶĞ�Žƌ�ƚǁŽ�ƐƚƵĚŝĞƐ�ƉĞƌ�ǇĞĂƌ͘ �hŶƟů�ϮϬϭϵ͕�ϱϳ͘ϴй�ϭϮʹϰϲ�ŽĨ�ƚŚĞ�

ƐƚƵĚŝĞƐ�ǁĞƌĞ�ƉƵďůŝƐŚĞĚ͕�ŵĞĂŶŝŶŐ�ƚŚĂƚ�ĂůŵŽƐƚ�ŚĂůĨ�ŽĨ�ƚŚĞ�ƌĞƐĞĂƌĐŚ�ǁĂƐ�ƉĞƌĨŽƌŵĞĚ�ŝŶ�ƚŚĞ�ůĂƐƚ�ĨŽƵƌ�

ǇĞĂƌƐϰϳʹϳϰ͘� dŚĞ� ǇĞĂƌƐ� ϮϬϭϵ͕� ϮϬϮϭ͕� ĂŶĚ� ϮϬϮϮ� ƐƚĂŶĚ� ŽƵƚ� ǁŝƚŚ� Ă� ƌĞůĂƟǀĞůǇ� ŚŝŐŚ� ŶƵŵďĞƌ� ŽĨ� ƐƚƵĚŝĞƐ�

ĐŽŵƉĂƌĞĚ�ƚŽ�ƉƌĞǀŝŽƵƐ�ǇĞĂƌƐ�;&ŝŐƵƌĞ�ϮͿ͘ 

DŽƐƚ� ƐƚƵĚŝĞƐ� ǁĞƌĞ� ŶŽŶͲƌĂŶĚŽŵŝǌĞĚ� ŵƵůƟͲĂƌŵ� Žƌ� ŵƵůƟͲĐŽŶĚŝƟŽŶ� ;Ŷсϰϯ͕�

ϲϳ͕ϮйͿϭϯ͕ϭϱ͕ϭϲ͕ϮϬ͕Ϯϭ͕Ϯϯ͕Ϯϰ͕Ϯϲ͕Ϯϵʹϯϯ͕ϯϳʹϯϵ͕ϰϭʹϰϳ͕ϰϵʹϱϭ͕ϱϯʹϱϳ͕ϲϮ͕ϲϯ͕ϲϱ͕ϲϲ͕ϲϴʹϳϱ� ĨŽůůŽǁĞĚ� ďǇ� ŶŽŶͲƌĂŶĚŽŵŝǌĞĚ� ƐŝŶŐůĞͲ

ĂƌŵͬĐŽŶĚŝƟŽŶ�ƐƚƵĚŝĞƐ�;Ŷсϭϵ͕�Ϯϵ͕ϳ�йͿϭϮ͕ϭϰ͕ϭϳʹϭϵ͕ϮϮ͕Ϯϱ͕Ϯϳ͕Ϯϴ͕ϯϰ͕ϯϲ͕ϰϬ͕ϰϴ͕ϱϮ͕ϱϴʹϲϭ͕ϲϰ�ĂŶĚ�Ă�ŵŝŶŽƌŝƚǇ�ŽĨ�ƌĂŶĚŽŵŝǌĞĚ�

;ŶсϮ͕�ϯ͕ϭйͿϯϱ͕ϲϳ�;&ŝŐƵƌĞ�ϯͿ͘ 

 

�ŝĂŐŶŽƐƟĐ��ƉƉƌŽĂĐŚĞƐ  

 

�ŵŽŶŐ�ƚŚĞ�ƐƚƵĚŝĞƐ�ŝŶĐůƵĚĞĚ�ŝŶ�ƚŚŝƐ�ƌĞǀŝĞǁ͕�ϮϮ�;ϯϰ͕ϰйͿϭϮʹϭϰ͕ϮϬ͕Ϯϭ͕Ϯϴ͕ϯϬʹϯϱ͕ϯϵ͕ϰϬ͕ϰϲ͕ϰϳ͕ϱϭ͕ϱϳʹϱϵ͕ϲϲ͕ϲϳ�ĚŝĚ�

ŶŽƚ� ĞǆƉůŝĐŝƚůǇ� ŽƵƚůŝŶĞ� ĚŝĂŐŶŽƐƟĐ� ĐƌŝƚĞƌŝĂ� ĨŽƌ� ŝĚĞŶƟĨǇŝŶŐ� ƐƉŝŶĞ� ^^/͘� �� ƐƵďƐĞƚ� ŽĨ� ϭϱ�

;Ϯϯ͕ϰйͿϭϲ͕ϭϴ͕ϭϵ͕Ϯϰ͕Ϯϲ͕Ϯϵ͕ϰϭ͕ϰϯ͕ϱϯ͕ϱϱ͕ϱϲ͕ϲϮ͕ϲϵ͕ϳϬ͕ϳϮ�ƐƚƵĚŝĞƐ�ĞƐƚĂďůŝƐŚĞĚ�ƚŚĞŝƌ�ŽǁŶ�ĚŝĂŐŶŽƐƟĐ�ĐƌŝƚĞƌŝĂ�ĨŽƌ�ƐƉŝŶĞ�^^/͘�



 ϲ 

dŚĞ� ůĂƌŐĞƐƚ� ƉƌŽƉŽƌƟŽŶ� ŽĨ� ƐƚƵĚŝĞƐ� ŝŶ� ŽƵƌ� ƌĞǀŝĞǁ͕� Ϯϳ� ;ϰϮ͕ϮйͿϭϱ͕ϭϳ͕ϮϮ͕Ϯϯ͕Ϯϱ͕Ϯϳ͕ϯϲʹϯϴ͕ϰϮ͕ϰϰ͕ϰϱ͕ϰϴʹϱϬ͕ϱϮ͕ϱϰ͕ϲϬ͕ϲϭ͕ϲϯʹ

ϲϱ͕ϲϴ͕ϳϭ͕ϳϯʹϳϱ�ŝŶ�ƚŽƚĂů͕�ĂĚŚĞƌĞĚ�ƚŽ�ƚŚĞ�ŐƵŝĚĞůŝŶĞƐ�ƉƌŽǀŝĚĞĚ�ďǇ�ƚŚĞ�����ĨŽƌ�ĚŝĂŐŶŽƐŝŶŐ�^^/�;&ŝŐƵƌĞ�ϰͿ͘ 

/Ŷ�ƚŚĞ�ůŝƚĞƌĂƚƵƌĞ͕�ǁŚŝůĞ�ƌĞƐĞĂƌĐŚĞƌƐ�ŐĞŶĞƌĂůůǇ�ĂĚŚĞƌĞĚ�ƚŽ�ĞƐƚĂďůŝƐŚĞĚ�����ŐƵŝĚĞůŝŶĞƐ͕�ƚŚĞǇ�

ĂůƐŽ� ĚĞŵŽŶƐƚƌĂƚĞĚ� Ă� ƚĞŶĚĞŶĐǇ� ƚŽ� ŝŶĐŽƌƉŽƌĂƚĞ� ŵŽĚŝĮĐĂƟŽŶƐ� ĂŶĚ� ĂĚĂƉƚĂƟŽŶƐ͘� �ŝŐŚƚ� ƐƚƵĚŝĞƐ�

;Ϯϵ͕ϲйͿϯϴ͕ϰϵ͕ϲϬ͕ϲϯ͕ϲϱ͕ϲϴ͕ϳϭ͕ϳϯ�ĚĞŵŽŶƐƚƌĂƚĞĚ�Ă�ƉƌĞĨĞƌĞŶĐĞ�ĨŽƌ�ƚŚĞ�ƌĞĐŽŵŵĞŶĚĂƟŽŶƐ͕�ƌĞůǇŝŶŐ�ŽŶ�ƚŚĞ�ϮϬϭϳ�

����ŐƵŝĚĞůŝŶĞƐ�ĨŽƌ� ŝŶĨĞĐƟŽŶ�ƉƌĞǀĞŶƟŽŶϳϲ͘�dŚŝƌƚĞĞŶ�ƐƚƵĚŝĞƐ�;ϰϴ͕ϭйͿϭϱ͕ϭϳ͕ϮϮ͕Ϯϯ͕Ϯϱ͕ϯϲ͕ϰϮ͕ϰϰ͕ϰϴ͕ϱϬ͕ϱϰ͕ϳϰ͕ϳϱ�ƵƐĞĚ�

ƚŚĞ�ĞƐƚĂďůŝƐŚĞĚ�ĨƌĂŵĞǁŽƌŬ�ŽƵƚůŝŶĞĚ�ŝŶ�ƚŚĞ�ϭϵϵϵ�����ĚĞĮŶŝƟŽŶ�ĨŽƌ�ĚŝĂŐŶŽƐŝŶŐ�^^/Ɛϳϳ͘�dŚƌĞĞ�ƐƚƵĚŝĞƐ�

;ϭϭ͕ϭйͿϮϳ͕ϰϱ͕ϲϭ�ŝŶĐŽƌƉŽƌĂƚĞĚ�ƚŚĞ�����ŐƵŝĚĞůŝŶĞƐ�ĨƌŽŵ�ϭϵϵϮϳϴ͘�KŶĞ�ƐƚƵĚǇ�;ϯ͕ϳйͿϲϰ�ƵƐĞĚ�ƚŚĞ�ƐƵƌǀĞŝůůĂŶĐĞ�

ĚĞĮŶŝƟŽŶƐ�ƉƌŽǀŝĚĞĚ�ďǇ�ƚŚĞ�����ŝŶ�ĐŽůůĂďŽƌĂƟŽŶ�ǁŝƚŚ�ƚŚĞ�E,^Eϳϵ͘���ƐŝŶŐůĞ�ƐƚƵĚǇ�;ϯ͕ϳйͿϱϮ�ƌĞĨĞƌƌĞĚ�

ƚŽ�ƚŚĞ�����ǁŝƚŚŽƵƚ�ƐƉĞĐŝĨǇŝŶŐ�Ă�ƉĂƌƟĐƵůĂƌ�ǇĞĂƌ�ŽĨ�ƚŚĞ�ŐƵŝĚĞůŝŶĞ͘�&ŝŶĂůůǇ͕ �ŝŶ�ŽŶĞ�ƐƚƵĚǇ�ŵŽƌĞ�ƚŚĂŶ�ŽŶĞ�

����ĚĞĮŶŝƟŽŶ�ǁĂƐ�ŝŶƚĞŐƌĂƚĞĚ͘�dŚŝƐ�ƐƚƵĚǇ�;ϯ͕ϳйͿϯϳ�ŵĞŶƟŽŶĞĚ�ƚŚĞ�����ĚĞĮŶŝƟŽŶƐ�ĨƌŽŵ�ϭϵϵϮ�ĂŶĚ�

ƚŚĞ�ϭϵϵϵ�����ĚĞĮŶŝƟŽŶϳϳ͕ϳϴ�;&ŝŐƵƌĞ�ϱͿ͘ 

 

�ŝĂŐŶŽƐƟĐ��ƌŝƚĞƌŝĂ  

 

tŝƚŚŝŶ�ƚŚĞ�ĚŝĂŐŶŽƐƟĐ�ĐƌŝƚĞƌŝĂ�ŽƵƚůŝŶĞĚ�ŝŶ�ƚŚĞ�ƐƚƵĚŝĞƐ͕�Ă�ƐƵďĚŝǀŝƐŝŽŶ�ǁĂƐ�ŵĂĚĞ�ŝŶƚŽ�ĐůŝŶŝĐĂů͕�

ůĂďŽƌĂƚŽƌǇ͕� ŝŵĂŐŝŶŐ͕�ĂŶĚ� ŝŶƚƌĂŽƉĞƌĂƟǀĞ�ĐƌŝƚĞƌŝĂ͕�ƚŚĞ�ĮŶĂů�ĂƐƉĞĐƚ�ďĞŝŶŐ�ĐŽŶĚƵĐƚĞĚ�ďǇ�ƚŚĞ�ƐƵƌŐĞŽŶ�

ĚƵƌŝŶŐ�ĚŝƌĞĐƚ�ĞǆĂŵŝŶĂƟŽŶ�ŝŶ�ƚŚĞ�ŽƉĞƌĂƟŶŐ�ƌŽŽŵ͕�ĞŝƚŚĞƌ�ĨŽƌ�ƌĞǀŝƐŝŽŶ�Žƌ�ĚĞďƌŝĚĞŵĞŶƚ�ƉƵƌƉŽƐĞƐ͘� 

dŚĞƐĞ�ĚŝĂŐŶŽƐƟĐ�ĐƌŝƚĞƌŝĂ�ǁĞƌĞ�ŝĚĞŶƟĮĞĚ�ŝŶ�ƐƚƵĚŝĞƐ�ĚĞĮŶĞĚ�ďǇ�ƚŚĞ�ĂƵƚŚŽƌƐ�ƚŚĞŵƐĞůǀĞƐ͕�ĂƐ�

ǁĞůů�ĂƐ�ŝŶ�ƐƚƵĚŝĞƐ�ƚŚĂƚ�ƌĞůŝĞĚ�ŽŶ�����ŐƵŝĚĞůŝŶĞƐ͕�ďƵƚ�ǁŚĞƌĞ�ĂƵƚŚŽƌƐ�ĞŵƉŚĂƐŝǌĞĚ�ƐƉĞĐŝĮĐ�ĐƌŝƚĞƌŝĂ͘�KĨ�

ƚŚĞƐĞ͕� ϯϮ� ƐƚƵĚŝĞƐ� ǁĞƌĞ� ŝŶĐůƵĚĞĚ͘� >ĂďŽƌĂƚŽƌǇ� ĐƌŝƚĞƌŝĂ� ǁĞƌĞ� ƚŚĞ� ŵŽƐƚ� ĨƌĞƋƵĞŶƚůǇ� ƵƐĞĚ� ;ŶсϯϬ͕�

ϵϯ͕ϳйͿϭϲ͕ϭϴ͕ϭϵ͕ϮϰʹϮϲ͕Ϯϵ͕ϯϲʹϯϴ͕ϰϭʹϰϱ͕ϰϴʹϱϬ͕ϱϯʹϱϲ͕ϲϭʹϲϰ͕ϲϵ͕ϳϬ͕ϳϮ͕ϳϯ͕� ĨŽůůŽǁĞĚ� ďǇ� ĐůŝŶŝĐĂů� ĐƌŝƚĞƌŝĂ� ;ŶсϮϮ͕� ϲϴ͕ϳйͿϭϴ͕Ϯϰʹ

Ϯϲ͕ϯϲ͕ϰϭʹϰϯ͕ϰϴʹϱϬ͕ϱϯ͕ϱϰ͕ϱϲ͕ϲϮʹϲϱ͕ϲϵʹϳϯ͘� /ŵĂŐŝŶŐ� ĐƌŝƚĞƌŝĂ� ǁĞƌĞ� ƵƟůŝǌĞĚ� ŝŶ� ϭϳ� ;ϱϯ͕ϭйͿϭϵ͕ϯϲ͕ϰϭʹϰϯ͕ϰϴʹϱϬ͕ϱϯ͕ϱϰ͕ϲϮ͕ϲϯ͕ϲϵʹϳϯ�

ƐƚƵĚŝĞƐ͘�/Ŷ�ϯ�ƉƵďůŝĐĂƟŽŶƐ�;ϵ͕ϰйͿϯϲ͕ϰϴ͕ϱϯ͕�ŝŶƚƌĂŽƉĞƌĂƟǀĞ�ĐƌŝƚĞƌŝĂ�ǁĞƌĞ�ĞŵƉůŽǇĞĚ�ĨŽƌ�ĚŝĂŐŶŽƐŝƐ�;&ŝŐƵƌĞ�

ϲͿ͘ 

 

�ůŝŶŝĐĂů�ĐƌŝƚĞƌŝĂ  

 

��ƚŽƚĂů�ŽĨ�ϮϮ�ƐƚƵĚŝĞƐ�;ϲϴ͕ϳйͿ�ϭϴ͕ϮϰʹϮϲ͕ϯϲ͕ϰϭʹϰϯ͕ϰϴʹϱϬ͕ϱϯ͕ϱϰ͕ϱϲ͕ϲϮʹϲϱ͕ϲϵʹϳϯ�ǁĞƌĞ�ŝŶĐůƵĚĞĚ͕�ĞĂĐŚ�ĞǀĂůƵĂƚĞĚ�

ďĂƐĞĚ� ŽŶ� ƐƉĞĐŝĮĐ� ĐůŝŶŝĐĂů� ĐƌŝƚĞƌŝĂ͘� �ŵŽŶŐ� ƚŚĞ� ŽďƐĞƌǀĞĚ� ƐƚƵĚŝĞƐ͕� ϰ� ;ϭϮ͘ϱйͿϲϮ͕ϳϬʹϳϮ� ƵƐĞĚ� ĐůŝŶŝĐĂů�

ƐǇŵƉƚŽŵƐ� ƚŚĂƚ� ǁĞƌĞŶǲƚ� ƐƉĞĐŝĮĞĚ� ďǇ� ƚŚĞ� ĂƵƚŚŽƌƐ͘� >ŽĐĂůŝǌĞĚ� ƐǇŵƉƚŽŵƐ� ǁĞƌĞ� ƉƌĞǀĂůĞŶƚ� ĂŶĚ�

ŵĂŶŝĨĞƐƚĞĚ� Ăƚ� ƚŚĞ� ƐƵƌŐŝĐĂů� ƐŝƚĞƐ͘� dŚĞ� ŵŽƐƚ� ĐŽŵŵŽŶ� ůŽĐĂůŝǌĞĚ� ƐǇŵƉƚŽŵ� ƚŚĂƚ� ǁĂƐ� ƌĞƉŽƌƚĞĚ� ĂƐ�

ĚŝĂŐŶŽƐƟĐ�ĐƌŝƚĞƌŝĂ�ǁĂƐ�ƐƵƌŐŝĐĂů�ƐŝƚĞ�ĚŝƐĐŚĂƌŐĞ͕�ŶŽƚĞĚ�ŝŶ�ϭϱ�;ϰϲ͘ϵйͿϭϴ͕Ϯϰ͕ϯϲ͕ϰϭʹϰϯ͕ϰϴʹϱϬ͕ϱϯ͕ϱϲ͕ϲϯ͕ϲϰ͕ϲϵ͕ϳϯ�ƐƚƵĚŝĞƐ͘�

�ĚĚŝƟŽŶĂůůǇ͕�ŝŶĐŝƐŝŽŶĂů�ŝŶŇĂŵŵĂƚŽƌǇ�ƐŝŐŶƐ�ƚŚĂƚ�ǁĞƌĞŶǲƚ�ƐƉĞĐŝĮĞĚ�ǁĞƌĞ�ƌĞƉŽƌƚĞĚ�ŝŶ�ϭ�ƐƚƵĚǇ�;ϯ͘ϭйͿϱϲ͘�

WĂŝŶ͕�Ă�ƉƌĞǀĂůĞŶƚ� ůŽĐĂůŝǌĞĚ�ƐǇŵƉƚŽŵ͕�ǁĂƐ�ŵĞŶƟŽŶĞĚ�ŝŶ�ϭϯ�ƐƚƵĚŝĞƐ� ;ϰϬ͘ϲйͿϮϰ͕Ϯϱ͕ϯϲ͕ϰϯ͕ϰϴʹϱϬ͕ϱϯ͕ϱϰ͕ϲϯʹϲϱ͕ϲϵ͘�



 ϳ 

ZĞĚŶĞƐƐϮϱ͕ϰϵ͕ϱϬ͕ϱϯ͕ϱϰ͕ϲϯʹϲϱ͕ϳϯ� ĂŶĚ� ƚĞŶĚĞƌŶĞƐƐϮϱ͕ϯϲ͕ϰϮ͕ϰϴ͕ϰϵ͕ϱϯ͕ϲϯ͕ϲϱ͕ϳϯ� ǁĞƌĞ� ĂůƐŽ� ĨƌĞƋƵĞŶƚůǇ� ƌĞƉŽƌƚĞĚ͕� ĞĂĐŚ�

ŽďƐĞƌǀĞĚ� ŝŶ� ϵ� ƐƚƵĚŝĞƐ� ;Ϯϴ͘ϭйͿ͘� ^ǁĞůůŝŶŐ͕� ŚĞĂƚ͕� ĂŶĚ� ĂďƐĐĞƐƐ� ĨŽƌŵĂƟŽŶ� ǁĞƌĞ� ŽďƐĞƌǀĞĚ� ŝŶ� ϳ�

;Ϯϭ͘ϵйͿϮϱ͕ϰϵ͕ϱϯ͕ϱϰ͕ϲϯ͕ϲϰ͕ϳϯ͕�ϰ�;ϭϮ͘ϱйͿϰϵ͕ϱϰ͕ϲϯ͕ϲϱ�ĂŶĚ�ϱ�ƐƚƵĚŝĞƐ�;ϭϱ͘ϲйͿϰϮ͕ϰϵ͕ϱϰ͕ϲϯ͕ϳϯ͕�ƌĞƐƉĞĐƟǀĞůǇ͘�/ŶĚƵƌĂƟŽŶ͕�Ă�

ůĞƐƐ�ĐŽŵŵŽŶ�ůŽĐĂůŝǌĞĚ�ƐǇŵƉƚŽŵ͕�ǁĂƐ�ŵĞŶƟŽŶĞĚ�ŝŶ�ϭ�ƉƵďůŝĐĂƟŽŶ�;ϯ͘ϭйͿϲϵ͘� 

^ĞǀĞƌĂů�ƐǇƐƚĞŵŝĐ�ƐŝŐŶƐ�ǁĞƌĞ�ŽďƐĞƌǀĞĚ�ŝŶ�ƚŚĞ�ƐƚƵĚǇ�ƐĂŵƉůĞ͘�&ĞǀĞƌ�ǁŝƚŚ�ŶŽ�ƐƉĞĐŝĮĐ�ǀĂůƵĞ�ǁĂƐ�

ƌĞƉŽƌƚĞĚ� ŝŶ� ϵ� ƐƚƵĚŝĞƐ� ;Ϯϴ͘ϭйͿϮϰʹϮϲ͕ϰϭ͕ϰϯ͕ϱϬ͕ϱϯ͕ϲϰ͕ϲϵ͘� &ĞǀĞƌ� ĞǆĐĞĞĚŝŶŐ� ϯϴǑ�� ǁĂƐ� ŶŽƚĞĚ� ŝŶ� ϰ� ƐƚƵĚŝĞƐ�

;ϭϮ͘ϱйͿϯϲ͕ϰϮ͕ϰϴ͕ϰϵ͘���ĨĞďƌŝůĞ�ƐƚĂƚĞ͕�ĐŚĂƌĂĐƚĞƌŝǌĞĚ�ďǇ�ƚŚĞ�ƐƚƵĚǇ�ĂƐ�Ă�ƚĞŵƉĞƌĂƚƵƌĞ�ŽĨ�ϯϳ͘ϮΣ�͕�ǁĂƐ�ƌĞƉŽƌƚĞĚ�

ŽŶĐĞ�;ϯ͘ϭйͿϱϲ͘��ŚŝůůƐ ǁĞƌĞ�ĂůƐŽ�ƌĞƉŽƌƚĞĚ�ŽŶĐĞ�;ϯ͘ϭйͿϱϲ�;dĂďůĞ�//Ϳ͘� 

 

>ĂďŽƌĂƚŽƌŝĂů��ƌŝƚĞƌŝĂ  

 

dŚŝƌƚǇ� ƐƚƵĚŝĞƐ� ;ϵϯ͕ϳϳйͿϭϲ͕ϭϴ͕ϭϵ͕ϮϰʹϮϲ͕Ϯϵ͕ϯϲʹϯϴ͕ϰϭʹϰϱ͕ϰϴʹϱϬ͕ϱϯʹϱϲ͕ϲϭʹϲϰ͕ϲϵ͕ϳϬ͕ϳϮ͕ϳϯ� ĞŵƉůŽǇĞĚ� ůĂďŽƌĂƚŽƌǇ�

ĐƌŝƚĞƌŝĂ� ĂƐ� ƚŚĞŝƌ� ĚŝĂŐŶŽƐƟĐ� ĐƌŝƚĞƌŝĂ͘� DŝĐƌŽďŝŽůŽŐŝĐĂů� ĞǆĂŵŝŶĂƟŽŶƐ� ƚŚĂƚ� ǁĞƌĞŶǲƚ� ƐƉĞĐŝĮĞĚ� ǁĞƌĞ�

ŵĞŶƟŽŶĞĚ� ŝŶ� Ϯ� ƐƚƵĚŝĞƐ� ;ϲ͘ϮйͿϰϵ͕ϲϰ͘� �ƵůƚƵƌĞ� ƚĞƐƚƐ� ƚŚĂƚ�ǁĞƌĞŶǲƚ� ƐƉĞĐŝĮĞĚ�ǁĞƌĞ� ŶŽƚĞĚ� ŝŶ� ϳ� ƐƚƵĚŝĞƐ�

;Ϯϭ͘ϵйͿϯϲ͕ϰϮʹϰϱ͕ϰϵ͕ϱϲ͕�ǁŚŝůĞ�ĚƌĂŝŶĂŐĞ�ĐƵůƚƵƌĞƐ�ǁĞƌĞ�ŵĞŶƟŽŶĞĚ�ŝŶ�ϭϬ�ƐƚƵĚŝĞƐ�;ϯϭ͘ϯйͿϮϰ͕ϯϳ͕ϱϯʹϱϱ͕ϲϭ͕ϲϯ͕ϳϬ͕ϳϮ͕ϳϯ͘�

�ĚĚŝƟŽŶĂůůǇ͕�ǁŽƵŶĚ�ĚŝƐĐŚĂƌŐĞ�ĐƵůƚƵƌĞƐ�ǁĞƌĞ� ƌĞƉŽƌƚĞĚ� ŝŶ�ϵ� ƐƚƵĚŝĞƐ� ;Ϯϴ͘ϭйͿϭϴ͕Ϯϵ͕ϯϴ͕ϱϬ͕ϱϯ͕ϱϰ͕ϲϮ͕ϲϵ͕ϳϬ� ĂŶĚ�

ďůŽŽĚ�ĐƵůƚƵƌĞƐ�ǁĞƌĞ�ĐŽŶĚƵĐƚĞĚ�ŝŶ�ϭ�ƉƵďůŝĐĂƟŽŶ�;ϯ͘ϭйͿϯϴ͘�/Ŷ�Ϯ�ƐƚƵĚŝĞƐ�;ϲ͘ϮйͿϱϬ͕ϲϮ͕�ďůŽŽĚ�ƚĞƐƚƐ�ǁŝƚŚŽƵƚ�

ŵĂƌŬĞƌƐ�ƐƉĞĐŝĮĐĂƟŽŶ�ǁĞƌĞ�ŶŽƚĞĚ͘� 

�ůŽŽĚ� ŵĂƌŬĞƌƐ� ŝŶĐůƵĚĞĚ� �ͲƌĞĂĐƟǀĞ� ƉƌŽƚĞŝŶ� ;�ZWͿ͕� ĞƌǇƚŚƌŽĐǇƚĞ� ƐĞĚŝŵĞŶƚĂƟŽŶ� ƌĂƚĞ� ;�^ZͿ͕�

ǁŚŝƚĞ� ďůŽŽĚ� ĐĞůůƐ� ;t��Ϳ� ĐŽƵŶƚ� ĂŶĚ� ƉƌŽĐĂůĐŝƚŽŶŝŶ͘� /Ŷ� ϳ� ƐƚƵĚŝĞƐ� ;Ϯϭ͘ϵйͿϭϵ͕Ϯϱ͕Ϯϲ͕ϰϭ͕ϰϯ͕ϱϰ͕ϲϵ͕� �ZW� ǁĂƐ�

ƌĞƉŽƌƚĞĚ�ǁŝƚŚŽƵƚ�Ă�ƉĂƌƟĐƵůĂƌ�ǀĂůƵĞ�ĂŶĚ�ŝŶ�ϭ�ƐƚƵĚǇ�;ϯ͘ϭйͿϱϲ�ŝƚ�ǁĂƐ�ƵƐĞĚ�ĂƐ�Ă�ĚŝĂŐŶŽƐƟĐ�ĐƌŝƚĞƌŝĂ�ǁŚĞŶ�

ƚŚĞ� ĐŽŶĐĞŶƚƌĂƟŽŶ� ĞǆĐĞĞĚĞĚ� ϱŵŐͬŵů͘� ZĞŐĂƌĚŝŶŐ� �^Z͕� ŝƚ� ŚĂƐ� ďĞĞŶ� ƌĞĨĞƌĞŶĐĞĚ� ŝŶ� ϰ� ƐƚƵĚŝĞƐ�

;ϭϮ͘ϱйͿϭϵ͕Ϯϱ͕ϰϭ͕ϰϯ�ǁŝƚŚŽƵƚ�Ă�ƉƌĞĐŝƐĞ�ǀĂůƵĞ�ĂŶĚ�ŽŶĐĞ�;ϯ͘ϭйͿϱϲ�ǁŝƚŚ�Ă�ǀĂůƵĞ�ŽĨ�ŵŽƌĞ�ƚŚĂŶ�ϮϱŵŵͬŚŽƵƌ͘ �/Ŷ�

ϰ� ƐƚƵĚŝĞƐ� ;ϭϮ͘ϱйͿϭϵ͕Ϯϲ͕ϰϭ͕ϲϵ͕� ƚŚĞ�t��� ĐŽƵŶƚ� ǁĂƐ� ƌĞƉŽƌƚĞĚ� ďƵƚ� ǁŝƚŚŽƵƚ� Ă� ĐƵƚͲŽī� ǀĂůƵĞ͕� ǁŚŝůĞ� ŝŶ� ϭ�

ƉƵďůŝĐĂƟŽŶ� ;ϯ͘ϭйͿϱϲ͕� ƚŚĞ� t��� ĐŽƵŶƚ� ĞǆĐĞĞĚĞĚ� ϭϭ͕ϬϬϬͬʅů͘� WƌŽĐĂůĐŝƚŽŶŝŶ� ǁĂƐ� ŵĞŶƟŽŶĞĚ� ŽŶĐĞ�

;ϯ͘ϭйͿϱϰ�ĂŶĚ�ƚŚĞ�ǀĂůƵĞ�ǁĂƐ�ŶŽƚ�ƌĞƉŽƌƚĞĚ͘�&ŝŶĂůůǇ͕ �ŚŝƐƚŽůŽŐŝĐĂů�ĞǆĂŵŝŶĂƟŽŶ�ǁĂƐ�ŝŶĚŝĐĂƚĞĚ�ŝŶ�ϲ�ƐƚƵĚŝĞƐ�

;ϭϴ͘ϳйͿϭϲ͕ϯϲ͕ϰϴ͕ϰϵ͕ϲϯ͕ϲϵ�;dĂďůĞ�///Ϳ͘ 

  

/ŵĂŐŽůŽŐǇ��ƌŝƚĞƌŝĂ  

 

/ŵĂŐŽůŽŐǇ� ĐƌŝƚĞƌŝĂ�ǁĞƌĞ�ĂƉƉůŝĞĚ� ŝŶ�Ă� ƚŽƚĂů�ŽĨ� ϭϳ� ƐƚƵĚŝĞƐ� ;ϱϯ͕ϭйͿϭϵ͕ϯϲ͕ϰϭʹϰϯ͕ϰϴʹϱϬ͕ϱϯ͕ϱϰ͕ϲϮ͕ϲϯ͕ϲϵʹϳϯ͘�

�ŵŽŶŐ� ƚŚĞƐĞ� ƐƚƵĚŝĞƐ͕� ϱ� ;ϭϱ͘ϲйͿϰϭ͕ϰϮ͕ϰϵ͕ϳϬ͕ϳϭ� ǁĞƌĞ� ĨŽƵŶĚ� ƚŽ� ŚĂǀĞ� ŝŵĂŐŝŶŐ� ĮŶĚŝŶŐƐ� ƚŚĂƚ� ǁĞƌĞŶǲƚ�

ƐƉĞĐŝĮĞĚ� ďǇ� ƚŚĞ� ĂƵƚŚŽƌƐ� ĂƐ� ƚŚĞ� ĚŝĂŐŶŽƐƟĐ� ĐƌŝƚĞƌŝĂ͘� �ĚĚŝƟŽŶĂůůǇ͕� ŝŶ� ϰ� ƐƚƵĚŝĞƐ� ;ϭϮ͘ϱйͿϭϵ͕ϱϬ͕ϱϰ͕ϲϵ͕�

DĂŐŶĞƟĐ�ZĞƐŽŶĂŶĐĞ�/ŵĂŐŝŶŐ�;DZ/Ϳ�ƐĐĂŶƐ�ĚŝĚŶǲƚ�ƐƉĞĐŝĨǇ�ƚŚĞ�ĮŶĚŝŶŐƐ�ŝŶ�ƚŚĞŝƌ�ĐƌŝƚĞƌŝĂ͘�^ĞǀĞŶ�ƐƚƵĚŝĞƐ�

;Ϯϭ͘ϵйͿϯϲ͕ϰϴ͕ϱϯ͕ϲϮ͕ϲϯ͕ϳϮ͕ϳϯ�ǁĞƌĞ�ĐůĂƐƐŝĮĞĚ�ĂƐ�ĂƉƉůǇŝŶŐ�ƌĂĚŝŽůŽŐŝĐ�ĮŶĚŝŶŐƐ�ǁŝƚŚŽƵƚ�ĚĞƚĂŝůŝŶŐ�ƚŚĞ�ĮŶĚŝŶŐƐ͘�



 ϴ 

KŶĞ�ƐƚƵĚǇ� ;ϯ͘ϭйͿϰϯ�ƵƐĞĚ�ĂƐ�ĚŝĂŐŶŽƐƟĐ�ĐƌŝƚĞƌŝĂ� ƌĂĚŝŽŐƌĂƉŚŝĐ� ĐŚĂŶŐĞƐ͕� ƐƵĐŚ�ĂƐ�ŚĂůŽ� ƐŝŐŶ͕�ĞŶĚƉůĂƚĞ�

ĞƌŽƐŝŽŶ͕� ŝŶƚĞƌďŽĚǇ� ĐĂŐĞ� ƐƵďƐŝĚĞŶĐĞ͕�ŵŝŐƌĂƟŽŶ͕� Žƌ� ƉĞĚŝĐůĞ� ƐĐƌĞǁ� ůŽŽƐĞŶŝŶŐ� ĂŶĚ� ŵĞŶƟŽŶĞĚ�DZ/�

ĂďŶŽƌŵĂůŝƟĞƐ�ĐŚĂƌĂĐƚĞƌŝǌĞĚ�ďǇ�Ă�ŚǇƉŽŝŶƚĞŶƐĞ�ƐŝŐŶĂů�ŽŶ�dϭͲǁĞŝŐŚƚĞĚ�ŝŵĂŐĞƐ͕�Ă�ŚǇƉĞƌŝŶƚĞŶƐĞ�ƐŝŐŶĂů�

ŽŶ�dϮͲǁĞŝŐŚƚĞĚ�ŝŵĂŐĞƐ�ĂŶĚ�ƌŝŶŐ�ĞŶŚĂŶĐĞŵĞŶƚ�ĂŌĞƌ�ĐŽŶƚƌĂƐƚ�ŝŶĨƵƐŝŽŶ�;dĂďůĞ�/sͿ͘ 

 

/ŶƚƌĂŽƉĞƌĂƟǀĞ�ĐƌŝƚĞƌŝĂ 

 

KŶůǇ�ϯ�ƐƚƵĚŝĞƐ�;ϵ͕ϰйͿ�ϯϲ͕ϰϴ͕ϱϯ�ĂƉƉůŝĞĚ�ŝŶƚƌĂŽƉĞƌĂƟǀĞ�ĐƌŝƚĞƌŝĂ͕�ǁŚŝĐŚ�ŝŶĐůƵĚĞ�ƚŚĞ�ŽďƐĞƌǀĂƟŽŶ�ŽĨ�

ĂŶ�ĂďƐĐĞƐƐ�Žƌ�ŽƚŚĞƌ�ĞǀŝĚĞŶĐĞ�ŽĨ�ŝŶĨĞĐƟŽŶ�ŝŶǀŽůǀŝŶŐ�ƚŚĞ�ĚĞĞƉ�ŝŶĐŝƐŝŽŶ�ƚŚĂƚ�ǁĂƐ�ĨŽƵŶĚ�ŽŶ�ƚŚĞ�ĚŝƌĞĐƚ�

ĞǆĂŵŝŶĂƟŽŶ�ďĞŝŶŐ�ĐŽŶĚƵĐƚĞĚ�ďǇ�ƚŚĞ�ƐƵƌŐĞŽŶ�;dĂďůĞ�sͿ͘ 

 

�ĞĮŶŝƟŽŶ�ĨŽƌ�ĂĐƵƚĞ�ĂŶĚͬŽƌ�ůĂƚĞ�^^/ 

 

KŶůǇ�ϴ� ƐƚƵĚŝĞƐϭϲ͕Ϯϭ͕ϯϮ͕ϱϬ͕ϱϯ͕ϲϰ͕ϳϭ͕ϳϯ�ƉƌŽǀŝĚĞĚ�Ă�ĚĞĮŶŝƟŽŶ� ĨŽƌ� ĂĐƵƚĞ�ĂŶĚͬŽƌ� ůĂƚĞ� ^^/͘�KŶĞ� ƐƚƵĚǇ�

;ϭϮ͘ϱйͿϭϲ�ĚĞƐĐƌŝďĞĚ�ĂŶ�ĂĐƵƚĞ�ƉŽƐƚŽƉĞƌĂƟǀĞ� ŝŶĨĞĐƟŽŶ�ĂƐ�ŽĐĐƵƌƌŝŶŐ�ǁŝƚŚŝŶ� ϮϬ�ǁĞĞŬƐ�ĂŌĞƌ�ƐƵƌŐĞƌǇ͘�

dǁŽ�ƐƚƵĚŝĞƐ�;ϮϱйͿϮϭ͕ϯϮ�ĚĞƐĐƌŝďĞĚ�ĂĐƵƚĞ�ƉŽƐƚŽƉĞƌĂƟǀĞ�ŝŶĨĞĐƟŽŶƐ�ĂƐ�ŽĐĐƵƌƌŝŶŐ�ǁŝƚŚŝŶ�ƚŚĞ�ĮƌƐƚ�ϲ�ǁĞĞŬƐ�

ĂŌĞƌ�ƐƵƌŐĞƌǇ͘�/Ŷ�ĂĚĚŝƟŽŶ͕�ϱ�ƐƚƵĚŝĞƐ�;ϲϮ͘ϱйͿϱϬ͕ϱϯ͕ϲϰ͕ϳϭ͕ϳϯ�ĚĞĮŶĞĚ�ĂĐƵƚĞ�ŝŶĨĞĐƟŽŶƐ�ĂƐ�ĞŵĞƌŐŝŶŐ�ǁŝƚŚŝŶ�ϯϬ�

ĚĂǇƐ�ŽĨ�ƐƵƌŐĞƌǇ͘  

>ĂƚĞ�ŝŶĨĞĐƟŽŶ�ǁĂƐ�ŽŶůǇ�ƌĞƉŽƌƚĞĚ�ŝŶ�Ϯ�ƐƚƵĚŝĞƐ͘�KŶĞ�ƐƚƵĚǇ�;ϭϮ͘ϱйͿϭϲ�ĚĞĮŶĞĚ�ůĂƚĞ�ŝŶĨĞĐƟŽŶ�ĂƐ�

ŽĐĐƵƌƌŝŶŐ�ůĂƚĞƌ�ƚŚĂŶ�ϮϬ�ǁĞĞŬƐ�ƉŽƐƚŽƉĞƌĂƟǀĞůǇ͕�ǁŚŝůĞ�ĂŶŽƚŚĞƌ�ƐƚƵĚǇ�;ϭϮ͘ϱйͿϮϭ�ĚĞĮŶĞĚ�ŝƚ�ĂƐ�ŽĐĐƵƌƌŝŶŐ�

ŵŽƌĞ�ƚŚĂŶ�ϲ�ǁĞĞŬƐ�ĂŌĞƌ�ƐƵƌŐĞƌǇ�;dĂďůĞ�s/Ϳ͘ 

 

 

 

 

  



 ϵ 

�ŝƐĐƵƐƐŝŽŶ 

 

�ŝŵŝŶŐ�ƚŽ�ŐƵŝĚĞ�ĨƵƚƵƌĞ�ƌĞƐĞĂƌĐŚ�ŝŶŝƟĂƟǀĞƐ͕�Ă�ƐǇƐƚĞŵĂƟĐ�ůŝƚĞƌĂƚƵƌĞ�ƌĞǀŝĞǁ�ǁĂƐ�ĐŽŶĚƵĐƚĞĚ�ƚŽ�

ĐŽŵƉƌĞŚĞŶƐŝǀĞůǇ�ŵĂƉ�ƚŚĞ�ĐƵƌƌĞŶƚ�ƐƚĂƚĞ�ŽĨ�ƌĞƐĞĂƌĐŚ�ŽŶ�ƐƉŝŶĞ�^^/Ɛ�ĚĞĮŶŝƟŽŶƐ�ĂŶĚ�ĚŝĂŐŶŽƐƟĐ�ĐƌŝƚĞƌŝĂ͘�

/Ŷ�ƚŚŝƐ�ƐĐŽƉŝŶŐ�ƌĞǀŝĞǁ͕�ǁŚŝĐŚ� ŝŶĐůƵĚĞĚ�ϲϰ�ĂƌƟĐůĞƐ͕�ƚŚĞ� ĨŽĐƵƐ�ǁĂƐ�ƚŽ� ŝĚĞŶƟĨǇ�ƉƌĞǀĂůĞŶƚ�ƚƌĞŶĚƐ�ĂŶĚ�

ĐƵƌƌĞŶƚ�ŐĂƉƐ�ŝŶ�ƚŚĞ�ůŝƚĞƌĂƚƵƌĞ�ŽŶ�ƚŚŝƐ�ĐƌŝƟĐĂů�ĂƌĞĂ�ŽĨ�ƐƚƵĚǇ͘ 

 

�ŝĂŐŶŽƐƟĐ��ƉƉƌŽĂĐŚĞƐ  

 

DĂŶǇ� ƐƚƵĚŝĞƐ� ůĂĐŬ� ĚŝĂŐŶŽƐƟĐ� ĐƌŝƚĞƌŝĂ� ĨŽƌ� ĚĞƚĞĐƟŶŐ� ƐƉŝŶĞ� ^^/ƐϭϮʹϭϰ͕ϮϬ͕Ϯϭ͕Ϯϴ͕ϯϬʹϯϱ͕ϯϵ͕ϰϬ͕ϰϲ͕ϰϳ͕ϱϭ͕ϱϳʹ

ϱϵ͕ϲϲ͕ϲϳ͕� ŝŶĚŝĐĂƟŶŐ� Ă� ĚŝƐĐƌĞƉĂŶĐǇ� ŝŶ� ƌĞƉŽƌƟŶŐ� ƐƚĂŶĚĂƌĚƐ� Žƌ� Ă� ůĂĐŬ� ŽĨ� ĐŽŶƐĞŶƐƵƐ� ŝŶ� ƐƉŝŶĞ� ƐƵƌŐŝĐĂů�

ůŝƚĞƌĂƚƵƌĞ͘�/Ŷ�Ă�ƐǇƐƚĞŵĂƟĐ�ƌĞǀŝĞǁ�ĨƌŽŵ�ϮϬϮϯϴϬ�ŝŶĐůƵĚŝŶŐ�ƐƉŝŶĂů�ƐƵƌŐĞƌǇ�ǁŝƚŚ�Ă�ƉŽƐƚĞƌŝŽƌ�ĂƉƉƌŽĂĐŚ�ĨŽƌ�

ĚĞŐĞŶĞƌĂƟǀĞ� ĐĂƵƐĞƐ� ĂŶĚ� ŶŽŶͲĚĞŐĞŶĞƌĂƟǀĞ� ĐĂƵƐĞƐ� ƚŚĞ� ĂƵƚŚŽƌƐ͕� ĚĞƐƉŝƚĞ� ƌĞƉŽƌƟŶŐ� ƚŚĞ� ƌĂƚĞƐ� ŽĨ�

ŝŶĨĞĐƟŽŶ͕�ĨĂŝůĞĚ�ƚŽ�ĚĞƐĐƌŝďĞ�ŚŽǁ�ƚŚĞ�ŝŶĨĞĐƟŽŶ�ǁĂƐ�ĚĞĮŶĞĚ�Žƌ�ƚŚĞ�ĐƌŝƚĞƌŝĂ�ƚŽ�ĚŝĂŐŶŽƐĞ�^^/͘��ůƐŽ͕�Ă�

ƐĐŽƉŝŶŐ� ƌĞǀŝĞǁ� ĨƌŽŵ�ϮϬϮϮϴϭ� ŝŶĐůƵĚŝŶŐ� ƐƉŝŶĂů� ƐƵƌŐĞƌǇ� ĨŽƌ�ĚĞŐĞŶĞƌĂƟǀĞ�ĐĂƵƐĞƐ͕� ŚŽǁĞǀĞƌ� ŝŶĐůƵĚŝŶŐ�

ĂŶƚĞƌŝŽƌ�ĂƉƉƌŽĂĐŚ�ĂŶĚ�ĐĞƌǀŝĐĂů�ƐƉŝŶĞ͕�ĨŽĐƵƐĞĚ�ŽŶ�ŵĞĚŝĐĂů�ĐŽŵƉůŝĐĂƟŽŶƐ�ĂŌĞƌ�ĞůĞĐƟǀĞ�ƐƉŝŶĞ�ƐƵƌŐĞƌǇ�

ďƵƚ�ĨĂŝůĞĚ�ƚŽ�ŵĞŶƟŽŶ�ƚŚĞ�ĚĞĮŶŝƟŽŶ�Žƌ�ƚŚĞ�ĐƌŝƚĞƌŝĂ�ƚŽ�ĚŝĂŐŶŽƐĞ�^^/͘  

dŚĞ� ŵĂũŽƌŝƚǇ� ŽĨ� ƚŚĞ� ƐƚƵĚŝĞƐϭϱ͕ϭϳ͕ϮϮ͕Ϯϯ͕Ϯϱ͕Ϯϳ͕ϯϲʹϯϴ͕ϰϮ͕ϰϰ͕ϰϱ͕ϰϴʹϱϬ͕ϱϮ͕ϱϰ͕ϲϬ͕ϲϭ͕ϲϯʹϲϱ͕ϲϴ͕ϳϭ͕ϳϯʹϳϱ� ƵƐĞĚ� ƚŚĞ�

ŐƵŝĚĞůŝŶĞƐ� ƉƌŽǀŝĚĞĚ� ďǇ� ƚŚĞ� ���� ĨŽƌ� ƚŚĞ� ^^/� ĚŝĂŐŶŽƐŝƐ͕� ĚĞŵŽŶƐƚƌĂƟŶŐ� Ă� ĐŽŵŵŝƚŵĞŶƚ� ƚŽ� ƵƐŝŶŐ�

ĞǀŝĚĞŶĐĞͲďĂƐĞĚ�ŵĞƚŚŽĚƐ�ĂŶĚ� ƌĞĐŽŐŶŝǌĞĚ� ƐƚĂŶĚĂƌĚƐ� ŝŶ� ĐůŝŶŝĐĂů� ƌĞƐĞĂƌĐŚ͘� dŚĞ�ŵŽĚŝĮĐĂƟŽŶƐ�ŽĨ� ƚŚĞ�

����ŐƵŝĚĞůŝŶĞƐ�ĚŝīĞƌ�ďĞƚǁĞĞŶ�ƐƚƵĚŝĞƐ͕�ƌĞŇĞĐƟŶŐ�ǀĂƌŝĂƟŽŶƐ� ŝŶ�ĐůŝŶŝĐĂů�ƉƌĂĐƟĐĞƐ͕�ƉƌĞĨĞƌĞŶĐĞƐ͕�ĂŶĚ�

ŝŶƚĞƌƉƌĞƚĂƟŽŶƐ� ĂŵŽŶŐ� ƌĞƐĞĂƌĐŚĞƌƐ͘� ,ŽǁĞǀĞƌ͕ � ƚŚĞƐĞ�ŵŽĚŝĮĐĂƟŽŶƐ� ĂůƐŽ� ƌĂŝƐĞ� ĐŽŶĐĞƌŶƐ� ƌĞŐĂƌĚŝŶŐ�

ĐŽŶƐŝƐƚĞŶĐǇ�ĂŶĚ�ĐŽŵƉĂƌĂďŝůŝƚǇ�ĂĐƌŽƐƐ�ƐƚƵĚŝĞƐ͘�/ƚ�ŝƐ�ĂůƐŽ�ŝŵƉŽƌƚĂŶƚ�ƚŽ�ŶŽƚĞ�ƚŚĂƚ�ƐƚƌŝĐƚ�ĂĚŚĞƌĞŶĐĞ�ƚŽ�

����ŐƵŝĚĞůŝŶĞƐ�ŵŝŐŚƚ�ůŝŵŝƚ�ƚŚĞ�ĞǆƉůŽƌĂƟŽŶ�ŽĨ�ĂůƚĞƌŶĂƟǀĞ�ĚŝĂŐŶŽƐƟĐ�ŵĞƚŚŽĚƐ�ĂŶĚ�ĐƌŝƚĞƌŝĂ�ƚŚĂƚ�ĐŽƵůĚ�

ďĞ�ƌĞůĞǀĂŶƚ�ďƵƚ�ĂƌĞ�ŶŽƚ�ŝŶĐůƵĚĞĚ�ŝŶ�ƚŚĞ�ŐƵŝĚĞůŝŶĞƐ͘ 

/Ŷ�ƌĞĐĞŶƚ�ǇĞĂƌƐ͕�ƚŚĞ�ŵŽƐƚ�ǁŝĚĞůǇ�ƵƐĞĚ�ŐƵŝĚĞůŝŶĞƐ�ŚĂǀĞ�ďĞĞŶ�ƚŚŽƐĞ�ƉƵďůŝƐŚĞĚ�ďǇ�ƚŚĞ�����ŝŶ�

ϮϬϭϳ͘�,ŽǁĞǀĞƌ͕ �ŝƚ�ŝƐ�ǁŽƌƚŚ�ŶŽƟŶŐ�ƚŚĂƚ�ƐŽŵĞ�ƌĞĐĞŶƚ�ƐƚƵĚŝĞƐ�ŚĂǀĞ�ŝŶĐůƵĚĞĚ�ŐƵŝĚĞůŝŶĞƐ�ĨƌŽŵ�ϭϵϵϵ�ĂŶĚ�

ϭϵϵϮ͘ϰϴ͕ϱϬ͕ϱϰ͕ϲϭ͕ϳϰ�dŚŝƐ�ƐƵŐŐĞƐƚƐ�ƚŚĂƚ�ŚĞĂůƚŚĐĂƌĞ�ƉƌŽĨĞƐƐŝŽŶĂůƐ�ƐŽŵĞƟŵĞƐ�ĨĂŝů�ƚŽ�ƌĞŵĂŝŶ�ƵƉĚĂƚĞĚ ŽŶ�ƚŚĞ�

ůĂƚĞƐƚ�ŐƵŝĚĞůŝŶĞƐ͘��dŚŝƐ�ĐĂŶ�ďĞ�ĂƩƌŝďƵƚĞĚ�ƚŽ�ǀĂƌŝŽƵƐ�ĨĂĐƚŽƌƐ͕�ŝŶĐůƵĚŝŶŐ�ƚŚĞ�ŽǀĞƌǁŚĞůŵŝŶŐ ĂŵŽƵŶƚ ŽĨ�

ŶĞǁ�ƌĞƐĞĂƌĐŚ�ĂŶĚ�ŐƵŝĚĞůŝŶĞƐ�ƌĞůĞĂƐĞĚ�ĂŶĚ�Ă�ůĂĐŬ�ŽĨ�ĞīĞĐƟǀĞ�ĚŝƐƐĞŵŝŶĂƟŽŶ�ǁŝƚŚŝŶ�ƚŚĞ�ŵĞĚŝĐĂů�ĮĞůĚ͘�� 

�� ŵŝŶŽƌŝƚǇ� ŽĨ� ƚŚĞ� ƉƵďůŝĐĂƟŽŶƐ� ĚĞǀĞůŽƉĞĚ� ƚŚĞŝƌ� ŽǁŶ� ĚŝĂŐŶŽƐƟĐ�

ĐƌŝƚĞƌŝĂϭϲ͕ϭϴ͕ϭϵ͕Ϯϰ͕Ϯϲ͕Ϯϵ͕ϰϭ͕ϰϯ͕ϱϯ͕ϱϱ͕ϱϲ͕ϲϮ͕ϲϵ͕ϳϬ͕ϳϮ�ĨŽƌ�ƐƉŝŶĂů�^^/͘�dŚŝƐ�ĐŽƵůĚ�ďĞ�ďĞĐĂƵƐĞ�ĐƵƌƌĞŶƚ�ŐƵŝĚĞůŝŶĞƐ�ĚŽ�ŶŽƚ�

ĨƵůůǇ�ĂĚĚƌĞƐƐ�Ăůů�ĂƐƉĞĐƚƐ�ŽĨ�^^/�ĚŝĂŐŶŽƐŝƐ�ŝŶ�ƐƉĞĐŝĮĐ�ĐŽŶƚĞǆƚƐ͕�ĐĂƵƐŝŶŐ�ĂƵƚŚŽƌƐ�ƚŽ�ĚĞǀĞůŽƉ�ĂůƚĞƌŶĂƟǀĞ�

ĐƌŝƚĞƌŝĂ͘ 



 ϭϬ 

�ŝĂŐŶŽƐƟĐ��ƌŝƚĞƌŝĂ  

 

/Ŷ�ƚŚŝƐ�ƐĐŽƉŝŶŐ�ƌĞǀŝĞǁ�ůĂďŽƌĂƚŽƌǇ�ĐƌŝƚĞƌŝĂϭϲ͕ϭϴ͕ϭϵ͕ϮϰʹϮϲ͕Ϯϵ͕ϯϲʹϯϴ͕ϰϭʹϰϱ͕ϰϴʹϱϬ͕ϱϯʹϱϲ͕ϲϭʹϲϰ͕ϲϵ͕ϳϬ͕ϳϮ͕ϳϯ�ǁĞƌĞ�ƚŚĞ�

ŵŽƐƚ�ĨƌĞƋƵĞŶƚůǇ�ƌĞƉŽƌƚĞĚ�ĐƌŝƚĞƌŝĂ�ĨŽƌ�ĚŝĂŐŶŽƐŝŶŐ�^^/�ĂŌĞƌ�ƐƉŝŶĞ�ƐƵƌŐĞƌǇ͕�ĂŶĚ�ŵŝĐƌŽďŝŽůŽŐŝĐĂů�ĞǆĂŵƐ͕�

ƐƵĐŚ�ĂƐ�ĐƵůƚƵƌĞ�ƚĞƐƚƐ�ϯϲ͕ϰϮʹϰϱ͕ϰϵ͕ϱϲ͕�ǁĞƌĞ�ƚŚĞ�ŵŽƐƚ�ĨƌĞƋƵĞŶƚůǇ�ĚŝĂŐŶŽƐƟĐ�ĐƌŝƚĞƌŝĂ�ƵƐĞĚ�ŝŶ�ƚŚĞ�ƌĞǀŝĞǁĞĚ�

ƐƚƵĚŝĞƐ͘ 

It is also noticeable how a significant proportion of the studies included in this review did 

not specify the diagnostic criteria to identify spine SSIs. Examples include clinical findings with no 

specification, microbiological exams with no specification and imagiologic criteria without detailing 

the findings. This might suggest that because spine surgery patients can present with an extensive 

variety of symptoms and clinical findings5, leading to different diagnostic criteria across studies, the 

authors may use more vague criteria to account for this variability and document a wide range of 

potential SSIs presentations.  

In a systematic review from 202182 including spinal surgery with posterior approach of 

degenerative causes and non-degenerative causes and also including the cervical spine, the 

authors, even though they mentioned diagnostic criteria, did not detail them, stating only that they 

had to be clinical, laboratory, and imaging based. 

 

�ůŝŶŝĐĂů��ƌŝƚĞƌŝĂ  

 

�ůŝŶŝĐĂů� ƐǇŵƉƚŽŵƐ�ǁĞƌĞ� ĐŽŵŵŽŶůǇ� ƵƐĞĚ� ĂƐ� ĚŝĂŐŶŽƐƟĐ� ĐƌŝƚĞƌŝĂ� ĨŽƌ� ƐƉŝŶĞ� ^^/Ɛ� ĂĐƌŽƐƐ� ƚŚĞ�

ƌĞǀŝĞǁĞĚ�ƐƚƵĚŝĞƐ͘�dŚŝƐ�ŵĞĂŶƐ�ƚŚĂƚ�ĨŽƌ�ĞĂƌůǇ�ĚĞƚĞĐƟŽŶ�ĂŶĚ�ŝŶƚĞƌǀĞŶƟŽŶ͕�ƉĂƟĞŶƚƐ�ŵƵƐƚ�ďĞ�ĂǁĂƌĞ�ŽĨ�

^^/�ƐǇŵƉƚŽŵƐ�ĂŶĚ�ƌĞƉŽƌƚ�ĂŶǇ�ĐŽŶĐĞƌŶŝŶŐ�ƐŝŐŶƐ�ĂƐ�ƉƌŽŵƉƚůǇ�ĂƐ�ƉŽƐƐŝďůĞ͘ϱ� 

WĂƟĞŶƚƐ�ŵĂǇ�ƉƌĞƐĞŶƚ�ǁŝƚŚ�ƐǇŵƉƚŽŵƐ�ĂŶĚ�ƐŝŐŶƐ�ƐƵĐŚ�ĂƐ�ƉĂŝŶ�Žƌ�ĨĞǀĞƌ͕ �ǁŚŝĐŚ�ĐĂŶ�ďĞ�ĂƩƌŝďƵƚĞĚ�

ƚŽ�Ă�ǀĂƌŝĞƚǇ�ŽĨ�ĐĂƵƐĞƐ�ďĞǇŽŶĚ�ŝŶĨĞĐƟŽŶ͘ϴ�tŚŝůĞ�ĐůŝŶŝĐĂů�ƐǇŵƉƚŽŵƐ�ĂŶĚ�ƐŝŐŶƐ�ƉƌŽǀŝĚĞ�ǀĂůƵĂďůĞ�ŝŶŝƟĂů�

ŝŶĚŝĐĂƚŽƌƐ�ŽĨ�ŝŶĨĞĐƟŽŶ͕�ƚŚĞǇ�ŵƵƐƚ�ďĞ�ĐŽŶƐŝĚĞƌĞĚ�ŝŶ�ĂƐƐŽĐŝĂƟŽŶ�ǁŝƚŚ�ŽƚŚĞƌ�ĚŝĂŐŶŽƐƟĐ�ŵŽĚĂůŝƟĞƐ͕�ƐƵĐŚ�

ĂƐ�ůĂďŽƌĂƚŽƌǇ�ƚĞƐƚƐ�ĂŶĚ�ŝŵĂŐŝŶŐ�ƐƚƵĚŝĞƐ͕�ƚŽ�ĂĐŚŝĞǀĞ�Ă�ĐŽŵƉƌĞŚĞŶƐŝǀĞ�ĂƐƐĞƐƐŵĞŶƚ�ŽĨ�ƐƉŝŶĞ�^^/Ɛ͘ ϲ 

^ƵƌŐŝĐĂů�ƐŝƚĞ�ĚŝƐĐŚĂƌŐĞ͕�ƐƵĐŚ�ĂƐ�ǁŽƵŶĚ�ĞǆƵĚĂƚĞ͕�ŝƐ�ĂŶ�ĞǀŝĚĞŶƚ�ƐŝŐŶ�ŽĨ�Ă�ƉŽƐƐŝďůĞ�ŝŶĨĞĐƟŽŶ͘�/Ŷ�

ĐŽŶƚƌĂƐƚ�ƚŽ�ƐƵďũĞĐƟǀĞ�ƐǇŵƉƚŽŵƐ�ƐƵĐŚ�ĂƐ�ƉĂŝŶ�Žƌ�ƚĞŶĚĞƌŶĞƐƐ͕�ĚŝƐĐŚĂƌŐĞ�ĐĂŶ�ďĞ�ŽďũĞĐƟǀĞůǇ�ŶŽƟĐĞĚ�

ĂƐ�ǁĞůů�ďǇ�ƉĂƟĞŶƚƐ�ĂŶĚ�ŚĞĂůƚŚĐĂƌĞ�ƉƌŽĨĞƐƐŝŽŶĂůƐ͕�ŵĂŬŝŶŐ�ŝƚ�ƐƚƌĂŝŐŚƞŽƌǁĂƌĚ�ĐƌŝƚĞƌŝĂ�ƚŽ�ĚŝĂŐŶŽƐĞ�^^/Ɛ͕�

ƚŚŝƐ�ŵĂǇ�ƐƵŐŐĞƐƚ�ǁŚǇ�ŝƚ�ŝƐ�ƚŚĞ�ŵŽƐƚ�ƵƐĞĚ�ƐƉĞĐŝĮĐ�ĐƌŝƚĞƌŝĂ͘�/Ŷ�Ă�ƌĞǀŝĞǁ�ĂƌƟĐůĞ�ĨƌŽŵ�ϮϬϭϱϭ�ŝŶĐůƵĚŝŶŐ�

ƐƉŝŶĂů� ƐƵƌŐĞƌǇ� ǁŝƚŚ� ƉŽƐƚĞƌŝŽƌ� ĂŶĚ� ĂŶƚĞƌŝŽƌ� ĂƉƉƌŽĂĐŚ� ŽĨ� ďŽƚŚ� ĚĞŐĞŶĞƌĂƟǀĞ� ĐĂƵƐĞƐ� ĂŶĚ� ŶŽŶͲ

ĚĞŐĞŶĞƌĂƟǀĞ�ĐĂƵƐĞƐ�ĂŶĚ�ĂůƐŽ�ŝŶĐůƵĚŝŶŐ�ŝŶƚĞƌǀĞŶƟŽŶ�ŽŶ�ƚŚĞ�ĐĞƌǀŝĐĂů�ƐƉŝŶĞ͕�ƚŚĞ�ĂƵƚŚŽƌƐ�ŵĞŶƟŽŶĞĚ�

ƚŚĂƚ�ŝŶĐƌĞĂƐĞĚ�ǁŽƵŶĚ�ĞǆƵĚĂƚĞ�Ăƚ�ĂƉƉƌŽǆŝŵĂƚĞůǇ�ϭϬ�ƚŽ�ϭϰ�ĚĂǇƐ�ƉŽƐƚŽƉĞƌĂƟǀĞůǇ�ŝƐ�ƚŚĞ�ŵŽƐƚ�ƉƌĞǀĂůĞŶƚ�

ĞĂƌůǇ�ƐŝŐŶ�ŽĨ�ǁŽƵŶĚ�ŝŶĨĞĐƟŽŶ�ĂŶĚ�ŝƐ�ƉƌĞƐĞŶƚ�ŝŶ�ϲϳй�ŽĨ�ƉĂƟĞŶƚƐ�ǁŝƚŚ�^^/͘  



 ϭϭ 

>ĂďŽƌĂƚŽƌŝĂů��ƌŝƚĞƌŝĂ  

 

>ĂďŽƌĂƚŽƌǇ� ĐƌŝƚĞƌŝĂ� ŝŶ� ƚŚĞ� ĚŝĂŐŶŽƐƟĐ� ŽĨ� ƐƉŝŶĞ� ^^/� ŝƐ� ƚŚĞ� ŵŽƐƚ� ĐŽŵŵŽŶ� ĐƌŝƚĞƌŝĂ� ĂĐƌŽƐƐ�

ƐƚƵĚŝĞƐϭϲ͕ϭϴ͕ϭϵ͕ϮϰʹϮϲ͕Ϯϵ͕ϯϲʹϯϴ͕ϰϭʹϰϱ͕ϰϴʹϱϬ͕ϱϯʹϱϲ͕ϲϭʹϲϰ͕ϲϵ͕ϳϬ͕ϳϮ͕ϳϯ͕� ǁŝƚŚ� ŵŝĐƌŽďŝŽůŽŐŝĐĂů� ĞǆĂŵŝŶĂƟŽŶƐϯϲ͕ϰϮʹϰϱ͕ϰϵ͕ϱϲ��

ďĞŝŶŐ�ƚŚĞ�ŵŽƐƚ�ĞŵƉůŽǇĞĚ�ůĂďŽƌĂƚŽƌŝĂů�ĚŝĂŐŶŽƐƟĐ�ŵŽĚĂůŝƚǇ͘�dŚŝƐ�ĐŽƵůĚ�ŽĐĐƵƌ�ďĞĐĂƵƐĞ�ŵŝĐƌŽďŝŽůŽŐŝĐĂů�

ƚĞƐƟŶŐ� ƉƌŽǀŝĚĞƐ� ƵƐĞĨƵů� ŝŶĨŽƌŵĂƟŽŶ� ĨŽƌ� ŐƵŝĚŝŶŐ� ƉĂƟĞŶƚ� ŵĂŶĂŐĞŵĞŶƚ� ĂŶĚ� ŽƉƟŵŝǌŝŶŐ� ƚƌĞĂƚŵĞŶƚ�

ŽƵƚĐŽŵĞƐ͕�ĂǀŽŝĚŝŶŐ�ƵŶŶĞĐĞƐƐĂƌǇ�ĂŶƟďŝŽƟĐ�ƵƐĞ͘ 

�ůŽŽĚ� ƚĞƐƚƐ͕� ƐƵĐŚ�ĂƐ��ZW͕ ��^Z͕�ƉƌŽĐĂůĐŝƚŽŶŝŶ�ĂŶĚ�t���ĐŽƵŶƚ͕�ĂƌĞ� ůĞƐƐ� ĐŽŵŵŽŶůǇ�ƵƐĞĚ�ĂƐ�

ĚŝĂŐŶŽƐƟĐ�ĐƌŝƚĞƌŝĂ� ƚŚĂŶ�ŵŝĐƌŽďŝŽůŽŐŝĐĂů� ƚĞƐƟŶŐ͘�,ŽǁĞǀĞƌ͕ �ǁŚĞŶ� ĂƉƉůŝĞĚ͕� ƚŚĞƐĞ� ƚĞƐƚƐ� ĐĂŶ� ƉƌŽǀŝĚĞ�

ǀĂůƵĂďůĞ�ŬŶŽǁůĞĚŐĞ�ĂďŽƵƚ�ƚŚĞ�ŝŶŇĂŵŵĂƚŽƌǇ�ƌĞƐƉŽŶƐĞ�ĂŶĚ�ƐǇƐƚĞŵŝĐ�ĞīĞĐƚƐ�ŽĨ�^^/Ɛ͘ϴϯ� 

��ƐŝŶŐůĞ�ĂƌƟĐůĞ�ϱϲ�ƉƌŽǀŝĚĞĚ�ĐƵƚͲŽī�ǀĂůƵĞƐ�ĨŽƌ�ďůŽŽĚ�ŵĂƌŬĞƌƐ�ŵĞĂŶŝŶŐ�ƚŚĂƚ�ƚŚĞ�ůĂĐŬ�ŽĨ�Ă�ĐƵƚͲ

Žī�ǀĂůƵĞ�ŝŶ�ƚŚĞ�ŽƚŚĞƌ�ƐƚƵĚŝĞƐ�ůŝŵŝƚƐ�ƚŚĞ�ĂďŝůŝƚǇ�ƚŽ�ĂĐĐƵƌĂƚĞůǇ�ŝĚĞŶƟĨǇ�^^/Ɛ�ĞŶƟƌĞůǇ�ŽŶ�ďůŽŽĚ�ŵĂƌŬĞƌ�

ůĞǀĞůƐ͘ 

,ĞĂůƚŚĐĂƌĞ�ƉƌŽĨĞƐƐŝŽŶĂůƐ�ŵĂǇ�ďĞ�ƵŶĐůĞĂƌ�ǁŚĞƚŚĞƌ�ĞůĞǀĂƚĞĚ�ůĞǀĞůƐ�ŽĨ�ŵĂƌŬĞƌƐ�ƐƵĐŚ�ĂƐ��ZW͕ �

�^Z͕�Žƌ�t���ĐŽƵŶƚ�ĂƌĞ�ŝŶĚŝĐĂƟǀĞ�ŽĨ�ŝŶĨĞĐƟŽŶ�Žƌ�ŽƚŚĞƌ�ŝŶŇĂŵŵĂƚŽƌǇ�ƉƌŽĐĞƐƐĞƐ͘ϴϯ�/Ŷ�Ă�ƌĞǀŝĞǁ�ĂƌƟĐůĞ�

ĨƌŽŵ�ϮϬϭϱϭ͕�ƚŚĞ�ĂƵƚŚŽƌƐ�ŵĞŶƟŽŶĞĚ�ƚŚĂƚ��ZW�ŝƐ�ƚŚĞ�ŵŽƐƚ�ƐĞŶƐŝƟǀĞ�ŵĂƌŬĞƌ�ĨŽƌ�ƚŚĞ�ĚŝĂŐŶŽƐŝƐ�ŽĨ�^^/�

ĂŶĚ�ŝƐ�ĞůĞǀĂƚĞĚ�ŝŶ�ŵŽƌĞ�ƚŚĂŶ�ϵϴй�ŽĨ�ĐĂƐĞƐ͕�ǁŚŝĐŚ�ǀĂůŝĚĂƚĞƐ�ƚŚĞŝƌ�ƐĞŶƐŝƟǀŝƚǇ͕�ďƵƚ�ŶŽƚ�ƚŚĞŝƌ�ƐƉĞĐŝĮĐŝƚǇ͘ 

,ŝƐƚŽƉĂƚŚŽůŽŐŝĐĂů� ĞǆĂŵŝŶĂƟŽŶ� ŝƐ� ŝŶĐůƵĚĞĚ� ŝŶ� ϲ� ƐƚƵĚŝĞƐ͕� ƐƵŐŐĞƐƟŶŐ� ŝƚƐ� ƐŝŐŶŝĮĐĂŶĐĞ� ŝŶ�

ŝĚĞŶƟĨǇŝŶŐ�ƚŚĞ�ƉƌĞƐĞŶĐĞ�ŽĨ�ƟƐƐƵĞ�ŝŶĨĞĐƟŽŶ͘ � 

 

/ŵĂŐŝŽůŽŐŝĐ��ƌŝƚĞƌŝĂ  

 

Imaging criteria remain extensively utilized in diagnosing spine SSIs, but they often lack 

specificity regarding the expected findings suggestive of SSI, which might occur because imaging 

can be challenging due to overlap with other pathological conditions or postoperative changes.84,85 

As a result, just one article43 in our review described the imaging findings associated with SSIs. This 

indicates a significant gap in the literature relating to standardized imaging criteria. The X-ray was 

the most used imaging modality36,48,53,62,63,72,73, probably due to its cost-effectiveness and 

availability.  

 

/ŶƚƌĂŽƉĞƌĂƟǀĞ�ĐƌŝƚĞƌŝĂ 

 

KŶůǇ� Ă� ƐŵĂůů� ƉƌŽƉŽƌƟŽŶ� ŽĨ� ƐƚƵĚŝĞƐϯϲ͕ϰϴ͕ϱϯ� ĂĚŽƉƚĞĚ� ŝŶƚƌĂŽƉĞƌĂƟǀĞ� ĐƌŝƚĞƌŝĂ� ĂƐ� ƉĂƌƚ� ŽĨ� ƚŚĞŝƌ�

ĚŝĂŐŶŽƐƟĐ�ĂƉƉƌŽĂĐŚ͘�dŚĞƐĞ� ĐƌŝƚĞƌŝĂ� ĐŽŵƉůĞŵĞŶƚ�ŽƚŚĞƌ�ŵĞƚŚŽĚƐ�ŽĨ�ĚŝĂŐŶŽƐŝƐ�ďǇ�ƉƌŽǀŝĚŝŶŐ�ĚŝƌĞĐƚ�

ĂƐƐĞƐƐŵĞŶƚ�ŽĨ�ƚŚĞ�ƐƵƌŐŝĐĂů�ƐŝƚĞ�ĂŶĚ�ĐŽŶĮƌŵŝŶŐ�ƚŚĞ�ƉƌĞƐĞŶĐĞ�ŽĨ�ŝŶĨĞĐƟŽŶ͘ϴϱ�,ŽǁĞǀĞƌ͕ �ƚŚĞŝƌ�ŝŶǀĂƐŝǀĞ�



 ϭϮ 

ŶĂƚƵƌĞ�ŵĂǇ� ůŝŵŝƚ� ƚŚĞ� ƌŽƵƟŶĞ� ƵƐĞ� ŽĨ� ŝŶƚƌĂŽƉĞƌĂƟǀĞ� ĐƌŝƚĞƌŝĂ� ĨŽƌ� ŝĚĞŶƟĨǇŝŶŐ� ^^/Ɛ� ĂŶĚ� ƚŚĞǇ�ŵĂǇ� ďĞ�

ƌĞƐƚƌŝĐƚĞĚ�ƚŽ�ĐĂƐĞƐ�ǁŚĞƌĞ�ŽƚŚĞƌ�ĚŝĂŐŶŽƐƟĐ�ŵŽĚĂůŝƟĞƐ�ůĞĂĚ�ƚŽ�ŝŶĐŽŶĐůƵƐŝǀĞ�ƌĞƐƵůƚƐ�Žƌ�ƚŚĞƌĞ�ŝƐ�Ă�ŚŝŐŚ�

ĐůŝŶŝĐĂů�ƐƵƐƉŝĐŝŽŶ�ŽĨ�ŝŶĨĞĐƟŽŶ͘ 

 

�ĞĮŶŝƟŽŶ�ĨŽƌ�ĂĐƵƚĞ�ĂŶĚͬŽƌ�ůĂƚĞ�^^/ 

 

dŚĞ�ĚĞĮŶŝƟŽŶƐ�ŽĨ�ĂĐƵƚĞ�ĂŶĚ�ůĂƚĞ�^^/Ɛ�ǀĂƌǇ�ƐŝŐŶŝĮĐĂŶƚůǇ�ĂŵŽŶŐ�ƚŚĞ�ƐƚƵĚŝĞƐ�ƌĞǀŝĞǁĞĚ͕�ǁŚŝĐŚ�

ŵĂǇ�ƌĞƐƵůƚ�ŝŶ�ĚŝƐĐƌĞƉĂŶĐŝĞƐ�ŝŶ�ƚŚĞ�ƌĞƉŽƌƚĞĚ�ŝŶĐŝĚĞŶĐĞ�ĂŶĚ�ŵĂŶĂŐĞŵĞŶƚ�ŽĨ�^^/Ɛ͘��ĂƌůǇ�Žƌ�ĂĐƵƚĞ�^^/Ɛ�

ǁĞƌĞ�ĚĞĮŶĞĚ�ĂƐ�ƚŚŽƐĞ�ƚŚĂƚ�ŽĐĐƵƌ�ǁŝƚŚŝŶ�ϯϬ�ĚĂǇƐϱϬ͕ϱϯ͕ϲϰ͕ϳϭ͕ϳϯ�ƚŽ�ϮϬ�ǁĞĞŬƐ�ĂŌĞƌ�ƐƵƌŐĞƌǇϭϲ͘�>ĂƚĞ�̂ ^/Ɛ�ǁĞƌĞ�

ĚĞĮŶĞĚ�ĂƐ�ŝŶĨĞĐƟŽŶƐ�ƚŚĂƚ�ŽĐĐƵƌƌĞĚ�ŵŽƌĞ�ƚŚĂŶ�ϲ�ǁĞĞŬƐ�Ϯϭ�Žƌ�ůĂƚĞƌ�ƚŚĂŶ�ϮϬ�ϭϲ�ǁĞĞŬƐ�ĂŌĞƌ�ƐƵƌŐĞƌǇ͘ 

�ƌĞĂƐ�ĨŽƌ�/ŵƉƌŽǀĞŵĞŶƚ�ŝŶ�^ƵďƐĞƋƵĞŶƚ�^ƚƵĚŝĞƐ 

^ƵďƐĞƋƵĞŶƚ�ƐƚƵĚŝĞƐ�ŽŶ�ƐƉŝŶĞ�^^/Ɛ�ƐŚŽƵůĚ�ĨŽĐƵƐ�ŽŶ�ĞƐƚĂďůŝƐŚŝŶŐ�ĚĞĮŶŝƟŽŶƐ�ĂŶĚ�ĐƌŝƚĞƌŝĂ�ĨŽƌ�

ƚŚĞ�ĚŝĂŐŶŽƐŝƐ͘ � dŚĞ�ŵŽƐƚ�ŽďǀŝŽƵƐ� ŝƐƐƵĞ� ƌĂŝƐĞĚ� ŝŶ� ƚŚŝƐ� ƌĞǀŝĞǁ� ŝƐ� ƚŚĞ� ŝŶĐŽŶƐŝƐƚĞŶĐǇ� ŝŶ�ŚŽǁ�^^/Ɛ�ĂƌĞ�

ĚĞĮŶĞĚ�ĂŶĚ�ĚŝĂŐŶŽƐĞĚ͘�dŚŝƐ�ǀĂƌŝĂďŝůŝƚǇ�ŵĂŬĞƐ�ŝƚ�ĐŚĂůůĞŶŐŝŶŐ�ƚŽ�ĐŽŵƉĂƌĞ�ƌĞƐƵůƚƐ�ďĞƚǁĞĞŶ�ƐƚƵĚŝĞƐ�ĂŶĚ�

ƌĞĚƵĐĞƐ� ƚŚĞ� ƌĞůŝĂďŝůŝƚǇ� ŽĨ� ƌĞƉŽƌƚĞĚ� ŝŶĐŝĚĞŶĐĞ� ƌĂƚĞƐ͘ϵ� &ƵƚƵƌĞ� ƌĞƐĞĂƌĐŚ� ƐŚŽƵůĚ� ĂƩĞŵƉƚ� ƚŽǁĂƌĚƐ�

ĞƐƚĂďůŝƐŚŝŶŐ�ƐƚĂŶĚĂƌĚŝǌĞĚ�ĐƌŝƚĞƌŝĂ͕�ƉŽƐƐŝďůǇ�ďĂƐĞĚ�ŽŶ�ƚŚĞ�ŵŽƐƚ�ĞŵƉůŽǇĞĚ�ŐƵŝĚĞůŝŶĞƐ͕�ƐƵĐŚ�ĂƐ�ƚŚŽƐĞ�

ĨƌŽŵ�ƚŚĞ����͘ 

ZĞĐŽŵŵĞŶĚĂƟŽŶƐ�ĨŽƌ��ůŝŶŝĐĂůƐ��ĂƐĞĚ�ŽŶ�ZĞƐƵůƚƐ 

The recommendations are to adopt a uniform set of definitions and criteria to diagnose 

SSIs. Nevertheless, the researchers must remain updated and change their methods to reflect 

current clinical practices by using the latest guidelines. 

Apply specific diagnostic criteria rather than vague ones.  For instance, specifying the 

precise criteria for laboratory tests, such as CRP levels and WBC counts, alongside describing the 

imaging findings that suggest SSIs, could improve diagnostic accuracy. 

hƐĞ�Ă�ĐŽŵďŝŶĂƟŽŶ�ŽĨ�ĐůŝŶŝĐĂů͕�ůĂďŽƌĂƚŽƌǇ͕�ŝŵĂŐŝŶŐ͕�ĂŶĚ�ŝŶƚƌĂŽƉĞƌĂƟǀĞ�ĐƌŝƚĞƌŝĂ�ƚŽ�ƉƌŽǀŝĚĞ�ĂŶ�

ŝŶƚĞŐƌĂƚĞĚ�ĚŝĂŐŶŽƐƟĐ�ƐƚƌĂƚĞŐǇ͘ �dŚŝƐ�ŵƵůƟŵŽĚĂů�ƐƚƌĂƚĞŐǇ�ŵŝŐŚƚ�ŚĞůƉ�ĚŝƐƟŶŐƵŝƐŚ�ŝŶĨĞĐƟŽŶ�ĨƌŽŵ�ŽƚŚĞƌ�

ƉŽƐƚŽƉĞƌĂƟǀĞ�ĐŽŵƉůŝĐĂƟŽŶƐ͘ 

ZĞŐĂƌĚůĞƐƐ� ŽĨ� ƚŚĞ� ǀĂƌŝĂďŝůŝƚǇ͕� ĐĞƌƚĂŝŶ� ĮŶĚŝŶŐƐ� ǁĞƌĞ� ŵŽƌĞ� ŚŽŵŽŐĞŶĞŽƵƐ� ĂĐƌŽƐƐ� ƐƚƵĚŝĞƐ͘�

DŝĐƌŽďŝŽůŽŐŝĐĂů� ĞǆĂŵŝŶĂƟŽŶƐ� ǁĞƌĞ� ĐŽŶƐŝƐƚĞŶƚůǇ� ƵƐĞĚ� ĂŶĚ� ƐƵƌŐŝĐĂů� ƐŝƚĞ� ĚŝƐĐŚĂƌŐĞ� ǁĂƐ� ƚŚĞ� ŵŽƐƚ�

ƌĞƉŽƌƚĞĚ�ĐůŝŶŝĐĂů�ĐƌŝƚĞƌŝĂ͕�ůŝŬĞůǇ�ĚƵĞ�ƚŽ�ŝƚƐ�ĞĂƐĞ�ŽĨ�ŝĚĞŶƟĮĐĂƟŽŶ͘�dŚĞƐĞ�ƌĞƐƵůƚƐ�ĂƌĞ�ŝŶ�ůŝŶĞ�ǁŝƚŚ�ƚŚŽƐĞ�

ĨƌŽŵ�Ă�ƉƌĞǀŝŽƵƐ�ƐǇƐƚĞŵĂƟĐ�ƌĞǀŝĞǁ�ĨƌŽŵ�ϮϬϭϭϴϲ�ƚŚĂƚ�ĂůƐŽ�ĚĞĮŶĞĚ��̂ ^/�ĂƐ�ĂŶ�ĞƌǇƚŚĞŵĂƚŽƵƐ�Žƌ�ƉƵƌƵůĞŶƚ�

ǁŽƵŶĚ�ƚŚĂƚ�ǁĂƐ�ĐƵůƚƵƌĞͲƉŽƐŝƟǀĞ�ŝŶ�Ăůů�ƚŚĞ�ƐƚƵĚŝĞƐ͘  



 ϭϯ 

It was also noticeable that the most common diagnostic criteria identified in the results are 

aligned with the criteria outlined in the CDC guidelines from 2024, which emphasize that these 

similarities indicate that some diagnostic practices are widely accepted and could serve as the 

foundation for standardized protocols. 

 

>ŝŵŝƚĂƟŽŶƐ  

 

KŶĞ� ůŝŵŝƚĂƟŽŶ� ŝƐ� ƚŚĞ�ĐŚĂůůĞŶŐĞ� ŝŶ� ƌĞƚƌŝĞǀŝŶŐ�ĂŶ�ĞǆƚĞŶƐŝǀĞ�ĂŵŽƵŶƚ�ŽĨ�ƉŽƚĞŶƟĂůůǇ� ƌĞůĞǀĂŶƚ�

ƐƚƵĚŝĞƐ�ĂŶĚ�ŐƵŝĚĞůŝŶĞƐ͕�ǁŚŝĐŚ�ŵĂǇ�ŚĂǀĞ� ŝŶĐůƵĚĞĚ�ƵƐĞĨƵů�ĚĂƚĂ͘��ĚĚŝƟŽŶĂůůǇ͕� ƚŚĞ�ƌĞǀŝĞǁ�ĐŽŶƚĂŝŶĞĚ�

ŽŶůǇ� ƐƚƵĚŝĞƐ� ƉƵďůŝƐŚĞĚ� ŝŶ� �ŶŐůŝƐŚ͕� ƉŽƚĞŶƟĂůůǇ� ĞǆĐůƵĚŝŶŐ� ƌĞůĞǀĂŶƚ� ƌĞƐĞĂƌĐŚ� ŝŶ� ŽƚŚĞƌ� ůĂŶŐƵĂŐĞƐ͘�

�ŶŽƚŚĞƌ�ŵĂũŽƌ�ůŝŵŝƚĂƟŽŶ�ŝƐ�ƚŚĂƚ�ŶƵŵĞƌŽƵƐ�ƐƚƵĚŝĞƐ�ĞŵƉůŽǇ�ĐƌŝƚĞƌŝĂ�ƚŚĂƚ�ǁĞƌĞŶǲƚ�ƐƉĞĐŝĮĞĚ͘�dŚĂƚ�ůĂĐŬ�

ŽĨ�ĚĞƚĂŝů�ůŝŵŝƚƐ�ƚŚĞ�ĂďŝůŝƚǇ�ƚŽ�ĐŽƌƌĞĐƚůǇ�ŝĚĞŶƟĨǇ�^^/Ɛ͘ 

�� ƐŝŐŶŝĮĐĂŶƚ� ƉƌŽƉŽƌƟŽŶ� ŽĨ� ƚŚĞ� ƌĞǀŝĞǁĞĚ� ĂƌƟĐůĞƐ� ĚŝĚ� ŶŽƚ� ƉƌŽǀŝĚĞ� ĞǆƉůŝĐŝƚ� ĚĞĮŶŝƟŽŶƐ� Žƌ�

ĚŝĂŐŶŽƐƟĐ� ĐƌŝƚĞƌŝĂ� ĨŽƌ� ƐƉŝŶĞ� ^^/Ɛ͘� dŚŝƐ� ůĂĐŬ� ŽĨ� ƐƚĂŶĚĂƌĚŝǌĂƟŽŶ� ŵĂŬĞƐ� ŝƚ� ĐŚĂůůĞŶŐŝŶŐ� ƚŽ� ĐŽŵƉĂƌĞ�

ĮŶĚŝŶŐƐ�ĂĐƌŽƐƐ�ƐƚƵĚŝĞƐ�ĂŶĚ�ŚŝŶĚĞƌƐ�ƚŚĞ�ĞƐƚĂďůŝƐŚŵĞŶƚ�ŽĨ�ĐŽŶƐĞŶƐƵƐ�ŐƵŝĚĞůŝŶĞƐ�ĨŽƌ�^^/�ĚŝĂŐŶŽƐŝƐ͘ 

 

  



 ϭϰ 

�ŽŶĐůƵƐŝŽŶ 

 

/Ŷ� ĐŽŶĐůƵƐŝŽŶ͕� ƚŚŝƐ� ƐĐŽƉŝŶŐ� ƌĞǀŝĞǁ�ŐŝǀĞƐ�ĂŶ�ĞǆƚĞŶƐŝǀĞ� ƌĞǀŝĞǁ�ŽĨ� ƚŚĞ�ĞǆŝƐƟŶŐ� ůŝƚĞƌĂƚƵƌĞ�ŽŶ�

ƐƉŝŶĞ�^^/�ĚĞĮŶŝƟŽŶƐ�ĂŶĚ�ĚŝĂŐŶŽƐƟĐ�ĐƌŝƚĞƌŝĂ͘�ZĞŐĂƌĚůĞƐƐ�ŽĨ�ĂĚǀĂŶĐĞƐ� ŝŶ�ŚĞĂůƚŚĐĂƌĞ� ƐƚĂŶĚĂƌĚƐ�ĂŶĚ�

ŐƵŝĚĞůŝŶĞƐ͕� ƚŚĞƌĞ� ƌĞŵĂŝŶƐ� ƐƵďƐƚĂŶƟĂů� ǀĂƌŝĂƟŽŶ� ŝŶ� ŚŽǁ� ^^/Ɛ� ĂƌĞ� ĚĞĮŶĞĚ� ĂŶĚ� ĚŝĂŐŶŽƐĞĚ� ĂŵŽŶŐ�

ƐƚƵĚŝĞƐ͘�tŚŝůĞ�ŵŽƐƚ�ƐƚƵĚŝĞƐ�ĂĚŚĞƌĞ�ƚŽ�ĞƐƚĂďůŝƐŚĞĚ�ŐƵŝĚĞůŝŶĞƐ͕�ƐƵĐŚ�ĂƐ ƚŚŽƐĞ�ƉƌŽǀŝĚĞĚ�ďǇ�ƚŚĞ����͕�

ŵŽĚŝĮĐĂƟŽŶƐ�ĂŶĚ�ĂĚĂƉƚĂƟŽŶƐ�ƚŽ�ƚŚĞƐĞ�ŐƵŝĚĞůŝŶĞƐ�ĂƌĞ�ƉƌĞǀĂůĞŶƚ͕�ĚĞŵŽŶƐƚƌĂƟŶŐ�ƚŚĞ�ŝŵƉŽƌƚĂŶĐĞ�ŽĨ�

ĂĚĂƉƚĂďŝůŝƚǇ�ƚŽ�ůŽĐĂů�ƉƌĂĐƟĐĞƐ�ĂŶĚ�ĐůŝŶŝĐĂů�ĐŽŶĚŝƟŽŶƐ�ŽǀĞƌ�ƚŚĞ�ǇĞĂƌƐ͘�� 

KǀĞƌĂůů͕�ƚŚŝƐ�ƌĞǀŝĞǁ�ŚŝŐŚůŝŐŚƚƐ�ƚŚĞ�ŶĞĐĞƐƐŝƚǇ�ĨŽƌ�ĨƵƚƵƌĞ�ƌĞƐĞĂƌĐŚ�ƚŽ�ĨŽĐƵƐ�ŽŶ�ĚĞǀĞůŽƉŝŶŐ�ĂŶĚ�

ĞƐƚĂďůŝƐŚŝŶŐ�ĚĞĮŶŝƟŽŶƐ�ĂŶĚ�ĚŝĂŐŶŽƐƟĐ�ĐƌŝƚĞƌŝĂ�ĨŽƌ�ƐƉŝŶĞ�^^/Ɛ͕�ĞǀĞŶƚƵĂůůǇ�ŝŵƉƌŽǀŝŶŐ�ƚŚĞ�ĂĐĐƵƌĂĐǇ�ĂŶĚ�

ƌĞůŝĂďŝůŝƚǇ�ŽĨ�^^/�ĚŝĂŐŶŽƐŝƐ�ĂŶĚ�ŵĂŶĂŐĞŵĞŶƚ�ŝŶ�ĐůŝŶŝĐĂů�ƐĞƫŶŐƐ͘ 

 

  



 ϭϱ 

�ƉƉĞŶĚŝǆ� 

 

dĂďůĞ� /� ʹ� ^ƵƌŐŝĐĂů� ^ŝƚĞ� /ŶĨĞĐƟŽŶ� �ƌŝƚĞƌŝĂ͘� �ĚĂƉƚĞĚ� ĨƌŽŵ� �ĞŶƚĞƌƐ� ĨŽƌ� �ŝƐĞĂƐĞ� �ŽŶƚƌŽů Ɛ͛� ĚĞĮŶŝƟŽŶ�

;EĂƟŽŶĂů�,ĞĂůƚŚ�ĂƌĞ�^ĂĨĞƚǇ�EĞƚǁŽƌŬͿ͘�WƵďůŝƐŚĞĚ�ϮϬϮϰ͘ϭϬ 

Table I: 

Diagnostic 

Criteria 

Superficial incisional Surgical site Infection (SII)  
Must meet the following criteria:  

 The event occurs within 30 days of the National HealthCare Safety Network 
(NHSN) operative procedure (day 1 = procedure date) and involves only the 
skin and subcutaneous tissue of the area of incision. The patient must have 
at least one of the following: 
a. Purulent drainage from a superficial incision. 
b. Microbiologic testing performed on an aseptically obtained specimen 
from a superficial wound or subcutaneous tissue for clinical diagnosis or 
treatment. 
c. a superficial incision that is deliberately opened by a surgeon, physician* 
and culture or non-culture based testing of the superficial incision or 
subcutaneous tissue is not performed and the patient exhibits any of the 
following symptoms: Localized pain or tenderness, swelling, erythema, or 
heat. 
d. A physician diagnoses a superficial incisional SSI.  
*To apply the NHSN SSI criteria, the term physician may refer to a surgeon, 
infectious disease physician, emergency physician, other physician on the 
case, or physician's designee (nurse practitioner or physician's assistant). 
 

 Deep incisional SSI 
Must meet the following criteria:  

 Date of event occurs within 30 or 90 days following the NHSN operative 
procedure (where day 1 = the procedure date) and involve deep soft tissues 
of the incision, such as fascial and muscle layers. Additionally, the patient 
must have at least one of the following conditions:  
a. Purulent drainage from the deep incision 
b. A deep incision intentionally opened or aspirated by a surgeon, 
physician*, or physician designee, or a deep incision that spontaneously 
dehisces. And organism(s) identified from the deep soft tissues of the 
incision by a culture or non-culture based microbiologic testing method for 
clinical diagnosis or treatment or culture or non- culture based microbiologic 
testing method is not performed. A culture or non-culture based test from 
the deep soft tissues of the incision that has a negative finding does not 
meet this criterion. And patient has at least one of the following signs or 
symptoms: fever (>38°C); localized pain or tenderness 



 ϭϲ 

c. An abscess or other evidence of infection involving the deep incision 
detected on gross anatomical exam, histopathologic exam, or imaging test. 

 Organ/Space SSI  
Must meet the following criteria:  

 The event must occur within 30 or 90 days of the NHSN operative 
procedure (day 1 = procedure date) and involve any part of the body 
deeper than the fascial/muscle layers that was opened or manipulated 
during the procedure. Additionally, the patient must have at least one of 
the following conditions:  
a. Purulent drainage from a drain placed into the organ or space (for 
example, closed suction drainage system, open drain, T-tube drain, 
Computed Tomography-guided drainage). 
b. Organism(s) identified from fluid or tissue in the organ/space by a 
culture or non-culture based microbiologic testing method that is 
performed for clinical diagnosis or treatment. 
c. An abscess or other evidence of infection involving the organ/space 
detected on: 

x gross anatomical exam or 
x histopathologic exam or 
x imaging test evidence definitive or equivocal for infection 

And meets at least one criterion for a specific organ/space infection site 
found in the Surveillance Definitions for Specific Types of Infections.  

 

 

 

 

 

 

 

 

 

 

 

 

 



 ϭϳ 

dĂďůĞ�//�ʹ��ůŝŶŝĐĂů�ĐƌŝƚĞƌŝĂ� 

Table II: Clinical Criteria (n (%)) n=22 (68,7%) 

Clinical criteria not specified  4 (12.5%)  

Localized:  

Surgical site discharge 15 (46.9%) 

Inflammation nonspecific 1 (3.1%) 

Pain  13 (40.6%) 

Redness 9 (28.1%) 

Tenderness  9 (28.1%) 

Swelling 7 (21.9%) 

Heat 4 (12.5%) 

Induration 1 (3.1%) 

Abscess  5 (15.6%)  

Systemic:  

Fever with no specific value   9 (28.1%) 

Fever >38ºC 4 (12.5%)  

Febrile (37,2°C) 1 (3.1%) 

Chills  1 (3.1%) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 ϭϴ 

 
dĂďůĞ�///�ʹ�>ĂďŽƌĂƚŽƌǇ�ĐƌŝƚĞƌŝĂ� 
 

Table III: Laboratory Criteria (n (%)) n=30 (93,77%) 

Microbiological exam not specified 2 (6.2%) 

Culture not specified 7 (21.9%) 

Drainage culture 10 (31.3%) 

Discharge wound culture  9 (28.1%) 

Blood culture 1 (3.1%) 

Blood analysis with no specific markers 2 (6.2%) 

C-reactive protein with no cut-off value 7 (21.9%) 

C-reactive protein >5mg/ml 1 (3.1%) 

Erythrocyte sedimentation rate with no cut-off 

value 4 (12.5%) 

Erythrocyte sedimentation rate >25mm/hr 1 (3.1%) 

White blood cell with no cut-off value  4 (12.5%) 

White blood cell >ϭϭ͕ϬϬϬͬʅů 1 (3.1%) 

Procalcitonin  1 (3.1%) 

Histopathological 6 (18.7%) 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 ϭϵ 

 
dĂďůĞ�/s�ʹ�/ŵĂŐŝŽůŽŐŝĐ�ĐƌŝƚĞƌŝĂ� 
 

Table IVI: Imagiologic Criteria (n (%)) n=17 (53,1%) 

Imaging with no specifc findings 5 (15.6%) 

Magnetic Resonance Imaging with no specifc 

findings 4 (12.5%) 

Radiologic with no specifc findings  7 (21.9%) 

Radiographic: halo sign, endplate erosion, 

interbody cage subsidence, migration, or pedicle 

screw loosening;  1 (3.1%) 

Magnetic Resonance Imaging: hypointense 

signal on T1-weighted images, a hyperintense 

signal on T2-weighted images, and ring 

enhancement after contrast infusion  1 (3.1%) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 ϮϬ 

 
dĂďůĞ�s�ʹ�/ŶƚƌĂŽƉĞƌĂƟǀĞ�ĐƌŝƚĞƌŝĂ� 
 

Table V: Intraoperative Criteria (n (%)) n=3 (9.4%) 

Abscess or other evidence of infection 

involving the deep incision that was found on 

direct examination 3 (9.4%) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 Ϯϭ 

 
dĂďůĞ�s/�ʹ��ĞĮŶŝƟŽŶ�ĨŽƌ�ĂĐƵƚĞ�ĂŶĚͬŽƌ�ůĂƚĞ�^^/ 
 

Table VI: Definition for acute and/or late SSI n=8 

Acute:   

Within 30 days of surgery 5 (62,5%) 

Within 6 weeks of surgery  2 (25%) 

Within 20 weeks of surgery  1 (12,5%) 

Late:   

More than 6 weeks after surgery 1 (12,5%) 

More than 20 weeks after surgery 1 (12,5%) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 ϮϮ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
&ŝŐƵƌĞ�ϭ�Ͳ�&ůŽǁĐŚĂƌƚ�ŽĨ�ƚŚĞ�ƐĞůĞĐƟŽŶ�ƉƌŽĐĞƐƐ 
 

 

 

 



 Ϯϯ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

&ŝŐƵƌĞ�Ϯ�ʹ�WƵďůŝĐĂƟŽŶ�ĚĂƚĞƐ�;ƐƚƵĚŝĞƐͿ 
 

 

 

 

 

 

 

 



 Ϯϰ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
&ŝŐƵƌĞ�ϯ�ʹ�^ƚƵĚǇ�ĚĞƐŝŐŶ 
 

 

 

 

 

 

 

 

 

 



 Ϯϱ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

&ŝŐƵƌĞ�ϰ�ʹ��ŝĂŐŶŽƐƟĐ�ĂƉƉƌŽĂĐŚĞƐ� 
 

 

 

 

 

 

 



 Ϯϲ 

 

 

 

 

 

 

 

&ŝŐƵƌĞ�ϱ�ʹ�����ĂĚĂƉƚĂƟŽŶƐ� 

 

 

 

 

 

 

 

 



 Ϯϳ 

 

 

 

 

 

 

 

&ŝŐƵƌĞ�ϲ�ʹ�^ƵďĚŝǀŝƐŝŽŶ�ŽĨ�ƚŚĞ�ĚŝĂŐŶŽƐƟĐ�ĐƌŝƚĞƌŝĂ 
 

 

 

 

 

 

 

 

 

 



 Ϯϴ 

ZĞĨĞƌĞŶĐĞƐ� 

 

ϭ͘ ZĂĚĐůŝī�<�͕�EĞƵƐŶĞƌ���͕�DŝůůŚŽƵƐĞ�Wt͕�Ğƚ�Ăů͘�tŚĂƚ�ŝƐ�ŶĞǁ�ŝŶ�ƚŚĞ�ĚŝĂŐŶŽƐŝƐ�ĂŶĚ�ƉƌĞǀĞŶƟŽŶ�ŽĨ�

ƐƉŝŶĞ� ƐƵƌŐŝĐĂů� ƐŝƚĞ� ŝŶĨĞĐƟŽŶƐ͘� ^ƉŝŶĞ� :ŽƵƌŶĂů͘� ϮϬϭϱ͖ϭϱ;ϮͿ͗ϯϯϲͲϯϰϳ͘�

ĚŽŝ͗ϭϬ͘ϭϬϭϲͬũ͘ƐƉŝŶĞĞ͘ϮϬϭϰ͘Ϭϵ͘ϬϮϮ 

Ϯ͘ �ďĚƵůͲ:ĂďďĂƌ� �͕� dĂŬĞŵŽƚŽ� ^͕� tĞďĞƌ� D,͕� Ğƚ� Ăů͘� ^ƵƌŐŝĐĂů� ƐŝƚĞ� ŝŶĨĞĐƟŽŶ� ŝŶ� ƐƉŝŶĂů� ƐƵƌŐĞƌǇ͗�

�ĞƐĐƌŝƉƟŽŶ� ŽĨ� ƐƵƌŐŝĐĂů� ĂŶĚ� ƉĂƟĞŶƚͲďĂƐĞĚ� ƌŝƐŬ� ĨĂĐƚŽƌƐ� ĨŽƌ� ƉŽƐƚŽƉĞƌĂƟǀĞ� ŝŶĨĞĐƟŽŶ� ƵƐŝŶŐ�

ĂĚŵŝŶŝƐƚƌĂƟǀĞ� ĐůĂŝŵƐ� ĚĂƚĂ͘� ^ƉŝŶĞ� ;WŚŝůĂ� WĂ� ϭϵϳϲͿ͘� ϮϬϭϮ͖ϯϳ;ϭϱͿ͗ϭϯϰϬͲϭϯϰϱ͘�

ĚŽŝ͗ϭϬ͘ϭϬϵϳͬ�Z^͘ϬďϬϭϯĞϯϭϴϮϰϲĂϱϯĂ 

ϯ͘ :Ƶ�,ǁĂŶŐ��͕�WĂƌŬ�^͕�WĂƌŬ�:z͕ ��ŚŽ�:,͕�>ĞĞ��^͕�>ĞĞ��,͘�^ƵƐƚĂŝŶĞĚ�WŽƐƚŽƉĞƌĂƟǀĞ�&ĞǀĞƌ�tŝƚŚŽƵƚ�

�ǀŝĚĞŶƚ��ĂƵƐĞ��ŌĞƌ�^ƉŝŶĞ�/ŶƐƚƌƵŵĞŶƚĂƟŽŶ�ĂƐ�ĂŶ�/ŶĚŝĐĂƚŽƌ�ŽĨ�^ƵƌŐŝĐĂů�^ŝƚĞ�/ŶĨĞĐƟŽŶ͘�:ŽƵƌŶĂů�

ŽĨ��ŽŶĞ�ĂŶĚ�:ŽŝŶƚ�^ƵƌŐĞƌǇ͘�ϮϬϮϬ͖ϭϬϮ;ϭϲͿ͗ϭϰϯϰͲϭϰϰϰ͘�ĚŽŝ͗ϭϬ͘ϮϭϬϲͬ:�:^͘ϭϵ͘ϬϭϰϵϬ 

ϰ͘ �ĂƐƚĞůůă�>͕�^ŽƉĞŶĂ�E͕�ZŽĚƌŝŐƵĞǌͲDŽŶƚƐĞƌƌĂƚ��͕�Ğƚ�Ăů͘�/ŶƚĞƌǀĞŶƟŽŶ�ƚŽ�ƌĞĚƵĐĞ�ƚŚĞ�ŝŶĐŝĚĞŶĐĞ�ŽĨ�

ƐƵƌŐŝĐĂů� ƐŝƚĞ� ŝŶĨĞĐƟŽŶ� ŝŶ� ƐƉŝŶĞ� ƐƵƌŐĞƌǇ͘� �ŵ� :� /ŶĨĞĐƚ� �ŽŶƚƌŽů͘� ϮϬϮϬ͖ϰϴ;ϱͿ͗ϱϱϬͲϱϱϰ͘�

ĚŽŝ͗ϭϬ͘ϭϬϭϲͬũ͘ĂũŝĐ͘ϮϬϭϵ͘Ϭϵ͘ϬϬϳ 

ϱ͘ �ŚĂŚŽƵĚ�:͕�<ĂŶĂĨĂŶŝ��͕�<ĂŶũ�^^͘�^ƵƌŐŝĐĂů�ƐŝƚĞ�ŝŶĨĞĐƟŽŶƐ�ĨŽůůŽǁŝŶŐ�ƐƉŝŶĞ�ƐƵƌŐĞƌǇ͗��ůŝŵŝŶĂƟŶŐ�

ƚŚĞ� ĐŽŶƚƌŽǀĞƌƐŝĞƐ� ŝŶ� ƚŚĞ� ĚŝĂŐŶŽƐŝƐ͘� &ƌŽŶƚ� DĞĚ� ;>ĂƵƐĂŶŶĞͿ͘� ϮϬϭϰ͖ϭ;D�ZͿ͘�

ĚŽŝ͗ϭϬ͘ϯϯϴϵͬĨŵĞĚ͘ϮϬϭϰ͘ϬϬϬϬϳ 

ϲ͘ DĞƌĞĚŝƚŚ��^͕�<ĞƉůĞƌ��<͕�,ƵĂŶŐ�Z�͕��ƌĂƵƐĞ���͕��ŽĂĐŚŝĞͲ�ĚũĞŝ�K͘�WŽƐƚŽƉĞƌĂƟǀĞ�ŝŶĨĞĐƟŽŶƐ�ŽĨ�

ƚŚĞ� ůƵŵďĂƌ� ƐƉŝŶĞ͗� WƌĞƐĞŶƚĂƟŽŶ� ĂŶĚ� ŵĂŶĂŐĞŵĞŶƚ͘� /Ŷƚ� KƌƚŚŽƉ͘� ϮϬϭϮ͖ϯϲ;ϮͿ͗ϰϯϵͲϰϰϰ͘�

ĚŽŝ͗ϭϬ͘ϭϬϬϳͬƐϬϬϮϲϰͲϬϭϭͲϭϰϮϳͲǌ 

ϳ͘ ^ĂǁǇĞƌ� Z'͕� �ǀĂŶƐ� ,>͕� ,ĞĚƌŝĐŬ� d>͘� dĞĐŚŶŽůŽŐŝĐĂů� ĂĚǀĂŶĐĞƐ� ŝŶ� ĐůŝŶŝĐĂů� ĚĞĮŶŝƟŽŶ� ĂŶĚ�

ƐƵƌǀĞŝůůĂŶĐĞ�ŵĞƚŚŽĚŽůŽŐǇ�ĨŽƌ�ƐƵƌŐŝĐĂů�ƐŝƚĞ�ŝŶĨĞĐƟŽŶ�ŝŶĐŽƌƉŽƌĂƟŶŐ�ƐƵƌŐŝĐĂů�ƐŝƚĞ�ŝŵĂŐŝŶŐ�ĂŶĚ�

ƉĂƟĞŶƚͲŐĞŶĞƌĂƚĞĚ� ŚĞĂůƚŚ� ĚĂƚĂ͘� ^ƵƌŐ� /ŶĨĞĐƚ� ;>ĂƌĐŚŵƚͿ͘� ϮϬϭϵ͖ϮϬ;ϳͿ͗ϱϰϭͲϱϰϱ͘�

ĚŽŝ͗ϭϬ͘ϭϬϴϵͬƐƵƌ͘ ϮϬϭϵ͘ϭϱϯ 

ϴ͘ <ĞƉůĞƌ� �<͕� �ŝǀŝ� ^E͕� �ƌŽŶƐŽŶ� t,͕� Ğƚ� Ăů͘� 'ĞŶĞƌĂů� WƌŝŶĐŝƉůĞƐ� ŝŶ� ƚŚĞ� �ŽŶƐĞŶƐƵƐ� ŽĨ� ^^/�

DĂŶĂŐĞŵĞŶƚ��ŌĞƌ�^ƉŝŶĞ�^ƵƌŐĞƌǇ͖͘�ϮϬϭϵ͘�ǁǁǁ͘ĐůŝŶŝĐĂůƐƉŝŶĞƐƵƌŐĞƌǇ͘ĐŽŵ 

ϵ͘ EŽƚĂ� ^W&d͕ � �ƌĂƵŶ� z͕ � ZŝŶŐ� �͕� ^ĐŚǁĂď� :,͘� /ŶĐŝĚĞŶĐĞ� ŽĨ� ^ƵƌŐŝĐĂů� ^ŝƚĞ� /ŶĨĞĐƟŽŶ� �ŌĞƌ� ^ƉŝŶĞ�

^ƵƌŐĞƌǇ͗� tŚĂƚ� /Ɛ� ƚŚĞ� /ŵƉĂĐƚ� ŽĨ� ƚŚĞ� �ĞĮŶŝƟŽŶ� ŽĨ� /ŶĨĞĐƟŽŶ͍� �ůŝŶ� KƌƚŚŽƉ� ZĞůĂƚ� ZĞƐ͘�

ϮϬϭϱ͖ϰϳϯ;ϱͿ͗ϭϲϭϮͲϭϲϭϵ͘�ĚŽŝ͗ϭϬ͘ϭϬϬϳͬƐϭϭϵϵϵͲϬϭϰͲϯϵϯϯͲǇ 

ϭϬ͘ ���͘��ĞŶƚĞƌƐ�ĨŽƌ��ŝƐĞĂƐĞ��ŽŶƚƌŽů Ɛ͛�ĚĞĮŶŝƟŽŶ�;EĂƟŽŶĂů�,ĞĂůƚŚ�ĂƌĞ�^ĂĨĞƚǇ�EĞƚǁŽƌŬͿ�^ƵƌŐŝĐĂů�

^ŝƚĞ� /ŶĨĞĐƟŽŶ� �ƌŝƚĞƌŝĂͿ͘� WƵďůŝƐŚĞĚ� ϮϬϮϰ͘� �ĐĐĞƐƐĞĚ� �Ɖƌŝů� ϭϬ͕� ϮϬϮϰ͘�

ŚƩƉƐ͗ͬͬǁǁǁ͘ĐĚĐ͘ŐŽǀͬŶŚƐŶͬƉĚĨƐͬƉƐĐŵĂŶƵĂůͬϵƉƐĐƐƐŝĐƵƌƌĞŶƚ͘ƉĚĨ 



 Ϯϵ 

ϭϭ͘ dƌŝĐĐŽ� ��͕� >ŝůůŝĞ� �͕� �ĂƌŝŶ� t͕� Ğƚ� Ăů͘� WZ/^D�� ĞǆƚĞŶƐŝŽŶ� ĨŽƌ� ƐĐŽƉŝŶŐ� ƌĞǀŝĞǁƐ� ;WZ/^D�Ͳ^ĐZͿ͗�

�ŚĞĐŬůŝƐƚ�ĂŶĚ�ĞǆƉůĂŶĂƟŽŶ͘��ŶŶ�/ŶƚĞƌŶ�DĞĚ͘�ϮϬϭϴ͖ϭϲϵ;ϳͿ͗ϰϲϳͲϰϳϯ͘�ĚŽŝ͗ϭϬ͘ϳϯϮϲͬDϭϴͲϬϴϱϬ 

ϭϮ͘ ,Ă�<z͕ �<ŝŵ�z,͘�WŽƐƚŽƉĞƌĂƟǀĞ�ƐƉŽŶĚǇůŝƟƐ�ĂŌĞƌ�ƉŽƐƚĞƌŝŽƌ�ůƵŵďĂƌ�ŝŶƚĞƌďŽĚǇ�ĨƵƐŝŽŶ�ƵƐŝŶŐ�ĐĂŐĞƐ͘�

�ƵƌŽƉĞĂŶ�^ƉŝŶĞ�:ŽƵƌŶĂů͘�ϮϬϬϰ͖ϭϯ;ϱͿ͗ϰϭϵͲϰϮϰ͘�ĚŽŝ͗ϭϬ͘ϭϬϬϳͬƐϬϬϱϴϲͲϬϬϯͲϬϱϴϰͲϭ 

ϭϯ͘ �ĂƌƌĂŐĞĞ��:͖�s�t͖�tŽƵŶĚ�ĐĂƌĞ�ĂŌĞƌ�ƉŽƐƚĞƌŝŽƌ�ƐƉŝŶĂů�ƐƵƌŐĞƌǇ͗��ŽĞƐ�ĞĂƌůǇ�ďĂƚŚŝŶŐ�ĂīĞĐƚ�ƚŚĞ�

ƌĂƚĞ�ŽĨ�ǁŽƵŶĚ�ĐŽŵƉůŝĐĂƟŽŶƐ͍�WƵďůŝƐŚĞĚ�ŽŶůŝŶĞ�ϭϵϵϲ͘ 

ϭϰ͘ DŝƌŽǀƐŬǇ�z͕ �&ůŽŵĂŶ�z͕ �̂ ŵŽƌŐŝĐŬ�z͕ �Ğƚ�Ăů͘�DĂŶĂŐĞŵĞŶƚ�ŽĨ��ĞĞƉ�tŽƵŶĚ�/ŶĨĞĐƟŽŶ��ŌĞƌ�WŽƐƚĞƌŝŽƌ�

>ƵŵďĂƌ�/ŶƚĞƌďŽĚǇ�&ƵƐŝŽŶ�tŝƚŚ��ĂŐĞƐ͖͘�ϮϬϬϳ͘ 

ϭϱ͘ �ŚĞŶ�^͕��ŶĚĞƌƐŽŶ�D�s͘ ͕��ŚĞŶŐ�t<͕�tŽŶŐǁŽƌĂǁĂƚ�D�͘��ŝĂďĞƚĞƐ�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�ŝŶĐƌĞĂƐĞĚ�

ƐƵƌŐŝĐĂů�ƐŝƚĞ�ŝŶĨĞĐƟŽŶƐ�ŝŶ�ƐƉŝŶĂů�ĂƌƚŚƌŽĚĞƐŝƐ͘�/Ŷ͗��ůŝŶŝĐĂů�KƌƚŚŽƉĂĞĚŝĐƐ�ĂŶĚ�ZĞůĂƚĞĚ�ZĞƐĞĂƌĐŚ͘�

sŽů�ϰϲϳ͘�^ƉƌŝŶŐĞƌ�EĞǁ�zŽƌŬ͖�ϮϬϬϵ͗ϭϲϳϬͲϭϲϳϯ͘�ĚŽŝ͗ϭϬ͘ϭϬϬϳͬƐϭϭϵϵϵͲϬϬϵͲϬϳϰϬͲǇ 

ϭϲ͘ <ŝŵ� :� /ů͕� ^ƵŚ� <d͕ � <ŝŵ� ^:͕� >ĞĞ� :^͘� /ŵƉůĂŶƚ� ZĞŵŽǀĂů� ĨŽƌ� ƚŚĞ�DĂŶĂŐĞŵĞŶƚ�ŽĨ� /ŶĨĞĐƟŽŶ��ŌĞƌ�

/ŶƐƚƌƵŵĞŶƚĞĚ�^ƉŝŶĂů�&ƵƐŝŽŶ͘�sŽů�Ϯϯ͖͘�ϮϬϭϬ͘�ǁǁǁ͘ũƐƉŝŶĂůĚŝƐŽƌĚĞƌƐ͘ĐŽŵ 

ϭϳ͘ <ŽƵƚƐŽƵŵďĞůŝƐ� ^͕� ,ƵŐŚĞƐ� �W͕ � 'ŝƌĂƌĚŝ� &W͕ � Ğƚ� Ăů͘� ZŝƐŬ� ĨĂĐƚŽƌƐ� ĨŽƌ� ƉŽƐƚŽƉĞƌĂƟǀĞ� ŝŶĨĞĐƟŽŶ�

ĨŽůůŽǁŝŶŐ� ƉŽƐƚĞƌŝŽƌ� ůƵŵďĂƌ� ŝŶƐƚƌƵŵĞŶƚĞĚ� ĂƌƚŚƌŽĚĞƐŝƐ͘� :ŽƵƌŶĂů� ŽĨ� �ŽŶĞ� ĂŶĚ� :ŽŝŶƚ� ^ƵƌŐĞƌǇ͘�

ϮϬϭϭ͖ϵϯ;ϭϳͿ͗ϭϲϮϳͲϭϲϯϯ͘�ĚŽŝ͗ϭϬ͘ϮϭϬϲͬ:�:^͘:͘ϬϬϬϯϵ 

ϭϴ͘ <ŝ��ŚŶ��͕�^ĞŽŬ�WĂƌŬ�,͕�:ƵŶŐ��ŚŽŝ��͕�Ğƚ�Ăů͘�dŚĞ��ŝīĞƌĞŶĐĞ�ŽĨ�^ƵƌŐŝĐĂů�^ŝƚĞ�/ŶĨĞĐƟŽŶ��ĐĐŽƌĚŝŶŐ�

ƚŽ�ƚŚĞ�DĞƚŚŽĚƐ�ŽĨ�>ƵŵďĂƌ�&ƵƐŝŽŶ�^ƵƌŐĞƌǇ͖͘�ϮϬϭϮ͘�ǁǁǁ͘ũƐƉŝŶĂůĚŝƐŽƌĚĞƌƐ͘ĐŽŵ 

ϭϵ͘ <ĂƌĂĂƐůĂŶ�&͕ ��ƌĚĞŵ�b͕�DĞƌŵĞƌŬĂǇĂ�Dh͘�tŽƵŶĚ�ŵĂŶĂŐĞŵĞŶƚ�ǁŝƚŚ�ǀĂĐƵƵŵͲĂƐƐŝƐƚĞĚ�ĐůŽƐƵƌĞ�

ŝŶ�ƉŽƐƚŽƉĞƌĂƟǀĞ�ŝŶĨĞĐƟŽŶƐ�ĂŌĞƌ�ƐƵƌŐĞƌǇ�ĨŽƌ�ƐƉŝŶĂů�ƐƚĞŶŽƐŝƐ͘�/Ŷƚ�DĞĚ��ĂƐĞ�ZĞƉ�:͘�ϮϬϭϰ͖ϴ͗ϳͲϭϭ͘�

ĚŽŝ͗ϭϬ͘Ϯϭϰϳͬ/D�Z:͘^ϳϲϮϭϰ 

ϮϬ͘ >ŝĂŶ�y&͕ �yƵ�:'͕��ĞŶŐ��&͕ �Ğƚ�Ăů͘��ŽŶƟŶƵŽƵƐ�/ƌƌŝŐĂƟŽŶ�ĂŶĚ��ƌĂŝŶĂŐĞ�ĨŽƌ��ĂƌůǇ�WŽƐƚŽƉĞƌĂƟǀĞ��ĞĞƉ�

tŽƵŶĚ� /ŶĨĞĐƟŽŶ� �ŌĞƌ� WŽƐƚĞƌŝŽƌ� /ŶƐƚƌƵŵĞŶƚĞĚ� ^ƉŝŶĂů� &ƵƐŝŽŶ͖͘� ϮϬϭϰ͘�

ǁǁǁ͘ũƐƉŝŶĂůĚŝƐŽƌĚĞƌƐ͘ĐŽŵ 

Ϯϭ͘ �ƐŽŵƵŐŚĂ� �h͕� DĐ>ĂŝŶ� Z&͘ � ^ƉĞĐŝĂů� ŶŽƚĞ͗� WƌĞůŝŵŝŶĂƌǇ� ĮŶĚŝŶŐƐͲĞƉŝĚƵƌĂů� ƐƚĞƌŽŝĚ� ƉĂƐƚĞ� ŝŶ�

ƉŽƐƚĞƌŝŽƌ�ůƵŵďĂƌ�ƐƵƌŐĞƌǇ͗�̂ ƵƌŐŝĐĂů�ƐŝƚĞ�ĐŽŵƉůŝĐĂƟŽŶƐ�ŝŶ�Ă�ĐĂƐĞͲĐŽŶƚƌŽůůĞĚ�ĐŽŚŽƌƚ͘�̂ ƉŝŶĞ�;WŚŝůĂ�

WĂ�ϭϵϳϲͿ͘�ϮϬϭϰ͖ϯϵ;ϭϱͿ͗�ϵϬϳͲ�ϵϭϭ͘�ĚŽŝ͗ϭϬ͘ϭϬϵϳͬ�Z^͘ϬϬϬϬϬϬϬϬϬϬϬϬϬϯϳϵ 

ϮϮ͘ �ŚĂŝĐŚĂŶĂ� <>͕� �ǇĚŽŶ�D͕� ^ĂŶƟĂŐŽͲ�ŝĞƉƉĂ� �Z͕� Ğƚ� Ăů͘� ZŝƐŬ� ŽĨ� ŝŶĨĞĐƟŽŶ� ĨŽůůŽǁŝŶŐ� ƉŽƐƚĞƌŝŽƌ�

ŝŶƐƚƌƵŵĞŶƚĞĚ�ůƵŵďĂƌ�ĨƵƐŝŽŶ�ĨŽƌ�ĚĞŐĞŶĞƌĂƟǀĞ�ƐƉŝŶĞ�ĚŝƐĞĂƐĞ�ŝŶ�ϴϭϳ�ĐŽŶƐĞĐƵƟǀĞ�ĐĂƐĞƐ͗��ůŝŶŝĐĂů�

ĂƌƟĐůĞ͘�:�EĞƵƌŽƐƵƌŐ�^ƉŝŶĞ͘�ϮϬϭϰ͖ϮϬ;ϭͿ͗ϰϱͲϱϮ͘�ĚŽŝ͗ϭϬ͘ϯϭϳϭͬϮϬϭϯ͘ϭϬ͘^W/E�ϭϯϲϰ 

Ϯϯ͘ �Ğ�tt'͕�>ĂƵ�t>:͕�zĞŽ�t͕�sŽŶ��ŝŶŐ�z͕ �zƵĞ�tD͘��ŽĞƐ�ŵŝŶŝŵĂůůǇ�ŝŶǀĂƐŝǀĞ�ƐƵƌŐĞƌǇ�ŚĂǀĞ�Ă�ůŽǁĞƌ�

ƌŝƐŬ�ŽĨ�ƐƵƌŐŝĐĂů�ƐŝƚĞ�ŝŶĨĞĐƟŽŶƐ�ĐŽŵƉĂƌĞĚ�ǁŝƚŚ�ŽƉĞŶ�ƐƉŝŶĂů�ƐƵƌŐĞƌǇ͍�/Ŷ͗��ůŝŶŝĐĂů�KƌƚŚŽƉĂĞĚŝĐƐ�



 ϯϬ 

ĂŶĚ� ZĞůĂƚĞĚ� ZĞƐĞĂƌĐŚ͘� sŽů� ϰϳϮ͘� ^ƉƌŝŶŐĞƌ� EĞǁ� zŽƌŬ� >>�͖� ϮϬϭϰ͗ϭϳϭϴͲϭϳϮϰ͘�

ĚŽŝ͗ϭϬ͘ϭϬϬϳͬƐϭϭϵϵϵͲϬϭϯͲϯϭϱϴͲϱ 

Ϯϰ͘ ZĞŚŵĂŶ��͕�ZĞŚŵĂŶ��h͕�ZĞŚŵĂŶ�dh͕�&ƌĞĞŵĂŶ��͘�ZĞŵŽǀŝŶŐ�KƵƚĞƌ�'ůŽǀĞƐ�ĂƐ�Ă�DĞƚŚŽĚ�ƚŽ�

ZĞĚƵĐĞ�^ƉŝŶĂů�^ƵƌŐĞƌǇ�/ŶĨĞĐƟŽŶ͖͘�ϮϬϭϯ͘�ǁǁǁ͘ũƐƉŝŶĂůĚŝƐŽƌĚĞƌƐ͘ĐŽŵ 

Ϯϱ͘ >ĞĞ��^͕�<ĂŶŐ�<�͕��ŚƵŶŐ�^^͕�<ŝŵ�<d͕ �^ŚŝŶ�^<͘�/ŶĐŝĚĞŶĐĞ�ŽĨ�ŵŝĐƌŽďŝŽůŽŐŝĐĂů�ĐŽŶƚĂŵŝŶĂƟŽŶ�ŽĨ�

ůŽĐĂů� ďŽŶĞ� ĂƵƚŽŐƌĂŌ� ƵƐĞĚ� ŝŶ� ƉŽƐƚĞƌŝŽƌ� ůƵŵďĂƌ� ŝŶƚĞƌďŽĚǇ� ĨƵƐŝŽŶ� ĂŶĚ� ŝƚƐ� ĂƐƐŽĐŝĂƟŽŶ� ǁŝƚŚ�

ƉŽƐƚŽƉĞƌĂƟǀĞ� ƐƉŝŶĂů� ŝŶĨĞĐƟŽŶ͘� :� EĞƵƌŽƐƵƌŐ� ^ƉŝŶĞ͘� ϮϬϭϲ͖Ϯϰ;ϭͿ͗ϮϬͲϮϰ͘�

ĚŽŝ͗ϭϬ͘ϯϭϳϭͬϮϬϭϱ͘ϯ͘^W/E�ϭϰϱϳϴ 

Ϯϲ͘ ,ŝƌŽŚŝŬŽ� /ŶĂŶĂŵŝ� DzKDWd/DzdDW,<DW� ĂŶĚ� ,/DW͘� ZŽůĞ� ŽĨ� ϭϴ&Ͳ&ůƵŽƌŽͲ�ͲĚĞŽǆǇŐůƵĐŽƐĞ�

W�dͬ�d� ŝŶ� �ŝĂŐŶŽƐŝŶŐ� ^ƵƌŐŝĐĂů� ^ŝƚĞ� /ŶĨĞĐƟŽŶ� �ŌĞƌ� ^ƉŝŶĞ� ^ƵƌŐĞƌǇ� tŝƚŚ� /ŶƐƚƌƵŵĞŶƚĂƟŽŶ͘�

WƵďůŝƐŚĞĚ�ŽŶůŝŶĞ�ϮϬϭϱ͘�ĚŽŝ͗ϭϬ͘ϳ 

Ϯϳ͘ >ĞĞ�:^͕��ŚŶ��<͕��ŚĂŶŐ��<͕�>ĞĞ�:�/ů͘�dƌĞĂƚŵĞŶƚ�ŽĨ�ƐƵƌŐŝĐĂů�ƐŝƚĞ�ŝŶĨĞĐƟŽŶ�ŝŶ�ƉŽƐƚĞƌŝŽƌ�ůƵŵďĂƌ�

ŝŶƚĞƌďŽĚǇ�ĨƵƐŝŽŶ͘��ƐŝĂŶ�^ƉŝŶĞ�:͘�ϮϬϭϱ͖ϵ;ϲͿ͗ϴϰϭͲϴϰϴ͘�ĚŽŝ͗ϭϬ͘ϰϭϴϰͬĂƐũ͘ϮϬϭϱ͘ϵ͘ϲ͘ϴϰϭ 

Ϯϴ͘ >ŝƚƌŝĐŽ�̂ ͕�ZĞĐĂŶĂƟ�'͕�'ĞŶŶĂƌŝ��͕�DĂŝůůŽƚ��͕�̂ ĂīĂƌŝŶŝ�D͕�>Ğ�,ƵĞĐ�:�͘�̂ ŝŶŐůĞͲƵƐĞ�ŝŶƐƚƌƵŵĞŶƚĂƟŽŶ�

ŝŶ�ƉŽƐƚĞƌŝŽƌ�ůƵŵďĂƌ�ĨƵƐŝŽŶ�ĐŽƵůĚ�ĚĞĐƌĞĂƐĞ�ŝŶĐŝĚĞŶĐĞ�ŽĨ�ƐƵƌŐŝĐĂů�ƐŝƚĞ�ŝŶĨĞĐƟŽŶ͗�Ă�ƉƌŽƐƉĞĐƟǀĞ�

ďŝͲĐĞŶƚƌŝĐ�ƐƚƵĚǇ͘��ƵƌŽƉĞĂŶ�:ŽƵƌŶĂů�ŽĨ�KƌƚŚŽƉĂĞĚŝĐ�̂ ƵƌŐĞƌǇ�ĂŶĚ�dƌĂƵŵĂƚŽůŽŐǇ͘�ϮϬϭϲ͖Ϯϲ;ϭͿ͗ϮϭͲ

Ϯϲ͘�ĚŽŝ͗ϭϬ͘ϭϬϬϳͬƐϬϬϱϵϬͲϬϭϱͲϭϲϵϮͲϰ 

Ϯϵ͘ >ĞĞ�'/͕��ĂŬ�<,͕��ŚƵŶ�,:͕��ŚŽŝ�<^͘��īĞĐƚ�ŽĨ�hƐŝŶŐ�>ŽĐĂů�/ŶƚƌĂǁŽƵŶĚ�sĂŶĐŽŵǇĐŝŶ�WŽǁĚĞƌ�ŝŶ�

�ĚĚŝƟŽŶ�ƚŽ�/ŶƚƌĂǀĞŶŽƵƐ��ŶƟďŝŽƟĐƐ�ŝŶ�WŽƐƚĞƌŝŽƌ�>ƵŵďĂƌ�^ƵƌŐĞƌǇ͗�DŝĚƚĞƌŵ�ZĞƐƵůƚ�ŝŶ�Ă�^ŝŶŐůĞͲ

�ĞŶƚĞƌ�^ƚƵĚǇ͘�<ŽƌĞĂŶ�:�^ƉŝŶĞ͘�ϮϬϭϲ͖ϭϯ;ϮͿ͗ϰϳ͘�ĚŽŝ͗ϭϬ͘ϭϰϮϰϱͬŬũƐ͘ϮϬϭϲ͘ϭϯ͘Ϯ͘ϰϳ 

ϯϬ͘ �ŽŚů���͕�̂ ŚĞŶ�DZ͕�DĂǇŽ���͕�Ğƚ�Ăů͘�DĂůŶƵƚƌŝƟŽŶ�ƉƌĞĚŝĐƚƐ�ŝŶĨĞĐƟŽƵƐ�ĂŶĚ�ǁŽƵŶĚ�ĐŽŵƉůŝĐĂƟŽŶƐ�

ĨŽůůŽǁŝŶŐ� ƉŽƐƚĞƌŝŽƌ� ůƵŵďĂƌ� ƐƉŝŶĂů� ĨƵƐŝŽŶ͘� ^ƉŝŶĞ� ;WŚŝůĂ� WĂ� ϭϵϳϲͿ͘� ϮϬϭϲ͖ϰϭ;ϮϭͿ͗ϭϲϵϯͲϭϲϵϵ͘�

ĚŽŝ͗ϭϬ͘ϭϬϵϳͬ�Z^͘ϬϬϬϬϬϬϬϬϬϬϬϬϭϱϵϭ 

ϯϭ͘ >ĞĞ�::͕�KĚĞŚ�</͕�,ŽůĐŽŵďĞ�^�͕�Ğƚ�Ăů͘�&Ăƚ�ƚŚŝĐŬŶĞƐƐ�ĂƐ�Ă�ƌŝƐŬ�ĨĂĐƚŽƌ�ĨŽƌ�ŝŶĨĞĐƟŽŶ�ŝŶ�ůƵŵďĂƌ�ƐƉŝŶĞ�

ƐƵƌŐĞƌǇ͘�KƌƚŚŽƉĞĚŝĐƐ͘�ϮϬϭϲ͖ϯϵ;ϲͿ͗ĞϭϭϮϰͲĞϭϭϮϴ͘�ĚŽŝ͗ϭϬ͘ϯϵϮϴͬϬϭϰϳϳϰϰϳͲϮϬϭϲϬϴϭϵͲϬϱ 

ϯϮ͘ �ƐŽŵƵŐŚĂ��h͕�DŝůůĞƌ�:�͕�DĐůĂŝŶ�Z&͘ �^ƵƌŐŝĐĂů�ƐŝƚĞ� ŝŶĨĞĐƟŽŶƐ� ŝŶ�ƉŽƐƚĞƌŝŽƌ� ůƵŵďĂƌ�ƐƵƌŐĞƌǇ͗���

ĐŽŶƚƌŽůůĞĚͲĐŽŚŽƌƚ�^ƚƵĚǇ�ŽĨ��ƉŝĚƵƌĂů�^ƚĞƌŽŝĚ�WĂƐƚĞ͘�^ƉŝŶĞ�;WŚŝůĂ�WĂ�ϭϵϳϲͿ͘�ϮϬϭϳ͖ϰϮ;ϭͿ͗ϲϯͲϲϵ͘�

ĚŽŝ͗ϭϬ͘ϭϬϵϳͬ�Z^͘ϬϬϬϬϬϬϬϬϬϬϬϬϭϲϲϴ 

ϯϯ͘ ^ŝŶŐůĂ� �͕� zĂŶŐ� ^͕� tĞƌŶĞƌ� ��͕� Ğƚ� Ăů͘� dŚĞ� ŝŵƉĂĐƚ� ŽĨ� ƉƌĞŽƉĞƌĂƟǀĞ� ĞƉŝĚƵƌĂů� ŝŶũĞĐƟŽŶƐ� ŽŶ�

ƉŽƐƚŽƉĞƌĂƟǀĞ� ŝŶĨĞĐƟŽŶ� ŝŶ� ůƵŵďĂƌ� ĨƵƐŝŽŶ� ƐƵƌŐĞƌǇ͘� :�EĞƵƌŽƐƵƌŐ� ^ƉŝŶĞ͘� ϮϬϭϳ͖Ϯϲ;ϱͿ͗ϲϰϱͲϲϰϵ͘�

ĚŽŝ͗ϭϬ͘ϯϭϳϭͬϮϬϭϲ͘ϵ͘^W/E�ϭϲϰϴϰ 

ϯϰ͘ �ƵůďŝŶ� �͕� �ŽŶŽ� �͕� WŚŝůƉ� d͕ � DĂƌŝĂŶŽ� E͕� hƌďĂŶ� �͘� ^ƵĐĐĞƐƐĨƵů� dƌĞĂƚŵĞŶƚ� ŽĨ� <ůĞďƐŝĞůůĂ�

ƉŶĞƵŵŽŶŝĂĞ� ,ĂƌďŽƌŝŶŐ� Ă� <ůĞďƐŝĞůůĂ� ƉŶĞƵŵŽŶŝĂĞ� �ĂƌďĂƉĞŶĞŵĂƐĞ� /ƐŽůĂƚĞĚ� ĨƌŽŵ� >ƵŵďĂƌ�



 ϯϭ 

tŽƵŶĚ� /ŶĨĞĐƟŽŶ� ĂŶĚ� �ůŽŽĚ� ŝŶ� Ă� WĂƟĞŶƚ� ǁŝƚŚ� ,ĂƌĚǁĂƌĞ� ZĞƚĞŶƟŽŶ� ͘� �ĂƐĞ� ZĞƉ� /ŶĨĞĐƚ� �ŝƐ͘�

ϮϬϭϳ͖ϮϬϭϳ͗ϭͲϱ͘�ĚŽŝ͗ϭϬ͘ϭϭϱϱͬϮϬϭϳͬϵϬϮϴϱϰϯ 

ϯϱ͘ &Ğŝ� :͕� 'Ƶ� :͘� �ŽŵƉĂƌŝƐŽŶ� ŽĨ� ůĂǀĂŐĞ� ƚĞĐŚŶŝƋƵĞƐ� ĨŽƌ� ƉƌĞǀĞŶƟŶŐ� ŝŶĐŝƐŝŽŶ� ŝŶĨĞĐƟŽŶ� ĨŽůůŽǁŝŶŐ�

ƉŽƐƚĞƌŝŽƌ� ůƵŵďĂƌ� ŝŶƚĞƌďŽĚǇ� ĨƵƐŝŽŶ͘� DĞĚŝĐĂů� ^ĐŝĞŶĐĞ� DŽŶŝƚŽƌ͘� ϮϬϭϳ͖Ϯϯ͗ϯϬϭϬͲϯϬϭϴ͘�

ĚŽŝ͗ϭϬ͘ϭϮϲϱϵͬD^D͘ϵϬϭϴϲϴ 

ϯϲ͘ KŐŝŚĂƌĂ�^͕�zĂŵĂǌĂŬŝ�d͕ �/ŶĂŶĂŵŝ�,͕�Ğƚ�Ăů͘�ZŝƐŬ�ĨĂĐƚŽƌƐ�ĨŽƌ�ƐƵƌŐŝĐĂů�ƐŝƚĞ�ŝŶĨĞĐƟŽŶ�ĂŌĞƌ�ůƵŵďĂƌ�

ůĂŵŝŶĞĐƚŽŵǇ� ĂŶĚͬŽƌ� ĚŝƐĐĞĐƚŽŵǇ� ĨŽƌ� ĚĞŐĞŶĞƌĂƟǀĞ� ĚŝƐĞĂƐĞƐ� ŝŶ� ĂĚƵůƚƐ͗� �� ƉƌŽƐƉĞĐƟǀĞ�

ŵƵůƟĐĞŶƚĞƌ� ƐƵƌǀĞŝůůĂŶĐĞ� ƐƚƵĚǇ� ǁŝƚŚ� ƌĞŐŝƐƚƌǇ� ŽĨ� ϰϬϮϳ� ĐĂƐĞƐ͘� W>Ž^� KŶĞ͘� ϮϬϭϴ͖ϭϯ;ϭϬͿ͘�

ĚŽŝ͗ϭϬ͘ϭϯϳϭͬũŽƵƌŶĂů͘ƉŽŶĞ͘ϬϮϬϱϱϯϵ 

ϯϳ͘ ,ĂĚĚĂĚ� ^͕�EƷŹĞǌͲWĞƌĞŝƌĂ� ^͕� WŝŐƌĂƵ� �͕� Ğƚ� Ăů͘� dŚĞ� ŝŵƉĂĐƚ� ŽĨ� ĚĞĞƉ� ƐƵƌŐŝĐĂů� ƐŝƚĞ� ŝŶĨĞĐƟŽŶ�ŽŶ�

ƐƵƌŐŝĐĂů�ŽƵƚĐŽŵĞƐ�ĂŌĞƌ�ƉŽƐƚĞƌŝŽƌ�ĂĚƵůƚ�ƐƉŝŶĂů�ĚĞĨŽƌŵŝƚǇ�ƐƵƌŐĞƌǇ͗�Ă�ŵĂƚĐŚĞĚ�ĐŽŶƚƌŽů�ƐƚƵĚǇ͘ �

�ƵƌŽƉĞĂŶ�^ƉŝŶĞ�:ŽƵƌŶĂů͘�ϮϬϭϴ͖Ϯϳ;ϭϬͿ͗ϮϱϭϴͲϮϱϮϴ͘�ĚŽŝ͗ϭϬ͘ϭϬϬϳͬƐϬϬϱϴϲͲϬϭϴͲϱϱϴϯͲϯ 

ϯϴ͘ /ǁĂƚĂ��͕�^ŚŝŐĞŵĂƚƐƵ�,͕�zĂŵĂŵŽƚŽ�z͕ �Ğƚ�Ăů͘�>ǇŵƉŚŽĐǇƚĞ�ĐŽƵŶƚ�Ăƚ�ϰ�ĚĂǇƐ�ƉŽƐƚŽƉĞƌĂƟǀĞůǇ͘�^ƉŝŶĞ�

;WŚŝůĂ�WĂ�ϭϵϳϲͿ͘�ϮϬϭϴ͖ϰϯ;ϭϴͿ͗�ϭϬϵϲͲ�ϭϭϬϭ͘�ĚŽŝ͗ϭϬ͘ϭϬϵϳͬ�Z^͘ϬϬϬϬϬϬϬϬϬϬϬϬϮϲϭϳ 

ϯϵ͘ �ĞůǇŬŚ��͕��ĂƌŽƚĞŶƵƚŽ��͕�<ĂůŝŶŝŶ���͕�Ğƚ�Ăů͘�^ƵƌŐŝĐĂů�WƌŽƚŽĐŽů�ĨŽƌ�/ŶĨĞĐƟŽŶƐ͕�EŽŶŚĞĂůŝŶŐ�tŽƵŶĚ�

WƌŽƉŚǇůĂǆŝƐ͕�ĂŶĚ��ŶĂůŐĞƐŝĂ͗��ĞǀĞůŽƉŵĞŶƚ�ĂŶĚ�/ŵƉůĞŵĞŶƚĂƟŽŶ�ĨŽƌ�WŽƐƚĞƌŝŽƌ�^ƉŝŶĂů�&ƵƐŝŽŶƐ͘�

tŽƌůĚ�EĞƵƌŽƐƵƌŐ͘�ϮϬϭϵ͖ϭϮϯ͗ϯϵϬͲϰϬϭ͘ĞϮ͘�ĚŽŝ͗ϭϬ͘ϭϬϭϲͬũ͘ǁŶĞƵ͘ϮϬϭϴ͘ϭϭ͘ϭϯϱ 

ϰϬ͘ ,ĂƌĂǇĂ� <͕� zĂŵĂĚĂ� <͕� <ŽŬĂďƵ� d͕ � Ğƚ� Ăů͘� ϭϴ&Ͳ&�'ͲW�dͬ�d� ůŽĐĂůŝǌĞƐ� ŝŶƚĞƌǀĞƌƚĞďƌĂů� ĚŝƐĐ� ƐƉĂĐĞ�

ŝŶĨĞĐƟŽŶ�ĨŽůůŽǁŝŶŐ�ƉŽƐƚĞƌŝŽƌ�ůƵŵďĂƌ�ŝŶƚĞƌďŽĚǇ�ĨƵƐŝŽŶ�ƐƵƌŐĞƌǇ�ůĞĂĚŝŶŐ�ƚŽ�ƐƵĐĐĞƐƐĨƵů�ƌĞƚĞŶƟŽŶ�

ŽĨ�ƉĞƌĐƵƚĂŶĞŽƵƐůǇ�ŝŶƐĞƌƚĞĚ�ƉĞĚŝĐůĞ�ƐĐƌĞǁƐ͗�Ă�ĐĂƐĞ�ƌĞƉŽƌƚ͘�^ƉŝŶĂů��ŽƌĚ�^Ğƌ��ĂƐĞƐ͘�ϮϬϭϴ͖ϰ;ϭͿ͘�

ĚŽŝ͗ϭϬ͘ϭϬϯϴͬƐϰϭϯϵϰͲϬϭϴͲϬϭϭϵͲǇ 

ϰϭ͘ 'ƌĂďĞů� �:͕� �ŽĚĞŶ��͕� ^ĞŐĂů� �E͕� �ŽĚĞŶ� ^͕�DŝůďǇ��,͕� ,ĞůůĞƌ� :'͘� dŚĞ� ŝŵƉĂĐƚ� ŽĨ� ƉƌŽƉŚǇůĂĐƟĐ�

ŝŶƚƌĂŽƉĞƌĂƟǀĞ�ǀĂŶĐŽŵǇĐŝŶ�ƉŽǁĚĞƌ�ŽŶ�ŵŝĐƌŽďŝĂů�ƉƌŽĮůĞ͕�ĂŶƟďŝŽƟĐ�ƌĞŐŝŵĞŶ͕� ůĞŶŐƚŚ�ŽĨ�ƐƚĂǇ͕ �

ĂŶĚ� ƌĞŽƉĞƌĂƟŽŶ� ƌĂƚĞ� ŝŶ� ĞůĞĐƟǀĞ� ƐƉŝŶĞ� ƐƵƌŐĞƌǇ͘� ^ƉŝŶĞ� :ŽƵƌŶĂů͘� ϮϬϭϵ͖ϭϵ;ϮͿ͗ϮϲϭͲϮϲϲ͘�

ĚŽŝ͗ϭϬ͘ϭϬϭϲͬũ͘ƐƉŝŶĞĞ͘ϮϬϭϴ͘Ϭϱ͘Ϭϯϲ 

ϰϮ͘ WĞŶŶŝŶŐƚŽŶ��͕�^ƵŶĚĂƌ�^:͕�>ƵďĞůƐŬŝ��͕��ůǀŝŶ�D�͕��ĞŶǌĞů���͕�DƌŽǌ�d�͘��ŽƐƚ�ĂŶĚ�ƋƵĂůŝƚǇ�ŽĨ�ůŝĨĞ�

ŽƵƚĐŽŵĞ� ĂŶĂůǇƐŝƐ� ŽĨ� ƉŽƐƚŽƉĞƌĂƟǀĞ� ŝŶĨĞĐƟŽŶƐ� ĂŌĞƌ� ƉŽƐƚĞƌŝŽƌ� ůƵŵďĂƌ� ĚĞĐŽŵƉƌĞƐƐŝŽŶ� ĂŶĚ�

ĨƵƐŝŽŶ͘�:ŽƵƌŶĂů�ŽĨ��ůŝŶŝĐĂů�EĞƵƌŽƐĐŝĞŶĐĞ͘�ϮϬϭϵ͖ϲϴ͗ϭϬϱͲϭϭϬ͘�ĚŽŝ͗ϭϬ͘ϭϬϭϲͬũ͘ũŽĐŶ͘ϮϬϭϵ͘Ϭϳ͘ϬϮϱ 

ϰϯ͘ �ŚĂŶŐ� �t͕� &Ƶ� d^͕� �ŚĞŶ� t:͕� �ŚĞŶ� �t͕� >Ăŝ� W>͕� �ŚĞŶ� ^,͘� DĂŶĂŐĞŵĞŶƚ� ŽĨ� /ŶĨĞĐƚĞĚ�

dƌĂŶƐĨŽƌĂŵŝŶĂů� >ƵŵďĂƌ� /ŶƚĞƌďŽĚǇ� &ƵƐŝŽŶ� �ĂŐĞ� ŝŶ� WŽƐƚĞƌŝŽƌ� �ĞŐĞŶĞƌĂƟǀĞ� >ƵŵďĂƌ� ^ƉŝŶĞ�

^ƵƌŐĞƌǇ͘�tŽƌůĚ�EĞƵƌŽƐƵƌŐ͘�ϮϬϭϵ͖ϭϮϲ͗ĞϯϯϬͲĞϯϰϭ͘�ĚŽŝ͗ϭϬ͘ϭϬϭϲͬũ͘ǁŶĞƵ͘ϮϬϭϵ͘ϬϮ͘ϬϱϬ 



 ϯϮ 

ϰϰ͘ >ŝ��͕�>ŝƵ�W͕ ��ŚĂŶŐ��͕�Ğƚ�Ăů͘�/ŶĐŝĚĞŶĐĞ͕�WƌĞǀĂůĞŶĐĞ͕�ĂŶĚ��ŶĂůǇƐŝƐ�ŽĨ�ZŝƐŬ�&ĂĐƚŽƌƐ�ĨŽƌ�^ƵƌŐŝĐĂů�^ŝƚĞ�

/ŶĨĞĐƟŽŶ� �ŌĞƌ� >ƵŵďĂƌ� &ƵƐŝŽŶ� ^ƵƌŐĞƌǇ͗� шϮͲzĞĂƌ� &ŽůůŽǁͲhƉ� ZĞƚƌŽƐƉĞĐƟǀĞ� ^ƚƵĚǇ͘� tŽƌůĚ�

EĞƵƌŽƐƵƌŐ͘�ϮϬϭϵ͖ϭϯϭ͗ĞϰϲϬͲĞϰϲϳ͘�ĚŽŝ͗ϭϬ͘ϭϬϭϲͬũ͘ǁŶĞƵ͘ϮϬϭϵ͘Ϭϳ͘ϮϬϳ 

ϰϱ͘ ^ŚĞŶ��:͕�DŝĂŽ� d͕ �tĂŶŐ��&͕ �Ğƚ�Ăů͘�WƌĞĚŝĐƟǀĞ�ǀĂůƵĞ�ŽĨ�ƉŽƐƚͲŽƉĞƌĂƟǀĞ�ŶĞƵƚƌŽƉŚŝůͬůǇŵƉŚŽĐǇƚĞ�

ĐŽƵŶƚ�ƌĂƟŽ�ĨŽƌ�ƐƵƌŐŝĐĂů�ƐŝƚĞ�ŝŶĨĞĐƟŽŶ�ŝŶ�ƉĂƟĞŶƚƐ�ĨŽůůŽǁŝŶŐ�ƉŽƐƚĞƌŝŽƌ�ůƵŵďĂƌ�ƐƉŝŶĂů�ƐƵƌŐĞƌǇ͘�/Ŷƚ�

/ŵŵƵŶŽƉŚĂƌŵĂĐŽů͘�ϮϬϭϵ͖ϳϰ͘�ĚŽŝ͗ϭϬ͘ϭϬϭϲͬũ͘ŝŶƟŵƉ͘ϮϬϭϵ͘ϭϬϱϳϬϱ 

ϰϲ͘ ,ǁĂŶŐ�:h͕�^ŽŶ��t͕�<ĂŶŐ�<d͕ �Ğƚ�Ăů͘�/ŵƉŽƌƚĂŶĐĞ�ŽĨ�ŚĞŵŽŐůŽďŝŶ�ĂϭĐ�ůĞǀĞůƐ�ĨŽƌ�ƚŚĞ�ĚĞƚĞĐƟŽŶ�ŽĨ�

ƉŽƐƚͲƐƵƌŐŝĐĂů� ŝŶĨĞĐƟŽŶ� ĨŽůůŽǁŝŶŐ� ƐŝŶŐůĞͲůĞǀĞů� ůƵŵďĂƌ� ƉŽƐƚĞƌŝŽƌ� ĨƵƐŝŽŶ� ŝŶ� ƉĂƟĞŶƚƐ� ǁŝƚŚ�

ĚŝĂďĞƚĞƐ͘�<ŽƌĞĂŶ�:�EĞƵƌŽƚƌĂƵŵĂ͘�ϮϬϭϵ͖ϭϱ;ϮͿ͗ϭϱϬͲϭϱϴ͘�ĚŽŝ͗ϭϬ͘ϭϯϬϬϰͬŬũŶƚ͘ϮϬϭϵ͘ϭϱ͘Ğϯϲ 

ϰϳ͘ �ŚĞŶ�,͕�zĂŶŐ�:^͕��ŽƵ�W͕ �Ğƚ�Ăů͘�^ĂĨĞƚǇ�ĂŶĚ��ĸĐĂĐǇ�ŽĨ�,ǇĚƌŽŐĞŶ�WĞƌŽǆŝĚĞ�ŝŶ��ŽŶƚƌŽůůŝŶŐ��ůŽŽĚ�

>ŽƐƐ�ĂŶĚ�̂ ƵƌŐŝĐĂů�̂ ŝƚĞ�/ŶĨĞĐƟŽŶ��ŌĞƌ�DƵůƟƐĞŐŵĞŶƚĂů�>ƵŵďĂƌ�̂ ƉŝŶĞ�̂ ƵƌŐĞƌǇ͗���ZĞƚƌŽƐƉĞĐƟǀĞ͕�

�ĂƐĞͲ�ŽŶƚƌŽůůĞĚ� ^ƚƵĚǇ͘� tŽƌůĚ� EĞƵƌŽƐƵƌŐ͘� ϮϬϮϬ͖ϭϯϯ͗ĞϯϬϯͲĞϯϬϳ͘�

ĚŽŝ͗ϭϬ͘ϭϬϭϲͬũ͘ǁŶĞƵ͘ϮϬϭϵ͘Ϭϵ͘ϬϬϱ 

ϰϴ͘ KŐŝŚĂƌĂ�^͕�zĂŵĂǌĂŬŝ�d͕ �^ŚŝŝďĂƐŚŝ�D͕�Ğƚ�Ăů͘�ZŝƐŬ�ĨĂĐƚŽƌƐ�ĨŽƌ�ĚĞĞƉ�ƐƵƌŐŝĐĂů�ƐŝƚĞ�ŝŶĨĞĐƟŽŶ�ĨŽůůŽǁŝŶŐ�

ƉŽƐƚĞƌŝŽƌ�ŝŶƐƚƌƵŵĞŶƚĞĚ�ĨƵƐŝŽŶ�ĨŽƌ�ĚĞŐĞŶĞƌĂƟǀĞ�ĚŝƐĞĂƐĞƐ�ŝŶ�ƚŚĞ�ƚŚŽƌĂĐŝĐ�ĂŶĚͬŽƌ�ůƵŵďĂƌ�ƐƉŝŶĞ͗�

Ă�ŵƵůƟĐĞŶƚĞƌ͕ �ŽďƐĞƌǀĂƟŽŶĂů�ĐŽŚŽƌƚ�ƐƚƵĚǇ�ŽĨ�Ϯϵϭϯ�ĐŽŶƐĞĐƵƟǀĞ�ĐĂƐĞƐ͘��ƵƌŽƉĞĂŶ�̂ ƉŝŶĞ�:ŽƵƌŶĂů͘�

ϮϬϮϭ͖ϯϬ;ϲͿ͗ϭϳϱϲͲϭϳϲϰ͘�ĚŽŝ͗ϭϬ͘ϭϬϬϳͬƐϬϬϱϴϲͲϬϮϬͲϬϲϲϬϵͲǇ 

ϰϵ͘ ,Ğ��͕��ŚŽƵ�<͕�dĂŶŐ�<͕�YƵĂŶ��͕�>ŝƵ�^͕�^Ƶ��͘�WĞƌŝŽƉĞƌĂƟǀĞ�ŚǇƉŽĂůďƵŵŝŶĞŵŝĂ�ŝƐ�Ă�ƌŝƐŬ�ĨĂĐƚŽƌ�ĨŽƌ�

ǁŽƵŶĚ� ĐŽŵƉůŝĐĂƟŽŶƐ� ĨŽůůŽǁŝŶŐ� ƉŽƐƚĞƌŝŽƌ� ůƵŵďĂƌ� ŝŶƚĞƌďŽĚǇ� ĨƵƐŝŽŶ͘� :� KƌƚŚŽƉ� ^ƵƌŐ� ZĞƐ͘�

ϮϬϮϬ͖ϭϱ;ϭͿ͘�ĚŽŝ͗ϭϬ͘ϭϭϴϲͬƐϭϯϬϭϴͲϬϮϬͲϬϮϬϱϭͲϰ 

ϱϬ͘ ^ĂŶŐ��͕��ŚĞŶ�y͕�ZĞŶ�,͕�DĞŶŐ��͕� :ŝĂŶŐ�:͕�YŝŶ� z͘ ��ŽƌƌĞůĂƟŽŶ�ďĞƚǁĞĞŶ�ůƵŵďĂƌ�ŵƵůƟĮĚƵƐ�ĨĂƚ�

ŝŶĮůƚƌĂƟŽŶ� ĂŶĚ� ůƵŵďĂƌ� ƉŽƐƚŽƉĞƌĂƟǀĞ� ŝŶĨĞĐƟŽŶ͗� �� ƌĞƚƌŽƐƉĞĐƟǀĞ� ĐĂƐĞͲĐŽŶƚƌŽů� ƐƚƵĚǇ͘� �D��

^ƵƌŐ͘�ϮϬϮϬ͖ϮϬ;ϭͿ͘�ĚŽŝ͗ϭϬ͘ϭϭϴϲͬƐϭϮϴϵϯͲϬϭϵͲϬϲϱϱͲϵ 

ϱϭ͘ >ŝ�W͕ �,ŽƵ�y͕�'ĂŽ�>͕��ŚĞŶŐ�y͘�/ŶĨĞĐƟŽŶ�ƌŝƐŬ�ŽĨ�ůƵŵďĂƌ�ĞƉŝĚƵƌĂů�ŝŶũĞĐƟŽŶ�ŝŶ�ƚŚĞ�ŽƉĞƌĂƟŶŐ�ƚŚĞĂƚƌĞ�

ƉƌŝŽƌ�ƚŽ�ůƵŵďĂƌ�ĨƵƐŝŽŶ�ƐƵƌŐĞƌǇ͘�:�WĂŝŶ�ZĞƐ͘�ϮϬϮϬ͖ϭϯ͗ϮϭϴϭͲϮϭϴϲ͘�ĚŽŝ͗ϭϬ͘Ϯϭϰϳͬ:WZ͘^ϮϲϭϵϮϮ 

ϱϮ͘ <ŽďĂǇĂƐŚŝ�<͕��ŶĚŽ�<͕�<ĂƚŽ� &͕ �Ğƚ�Ăů͘�^ĞĂƐŽŶĂů�ǀĂƌŝĂƟŽŶ�ŝŶ� ŝŶĐŝĚĞŶĐĞ�ĂŶĚ�ĐĂƵƐĂů�ŽƌŐĂŶŝƐŵ�ŽĨ�

ƐƵƌŐŝĐĂů� ƐŝƚĞ� ŝŶĨĞĐƟŽŶ�ĂŌĞƌ�W>/&ͬd>/&� ƐƵƌŐĞƌǇ͗���ŵƵůƟĐĞŶƚĞƌ� ƐƚƵĚǇ͘� :ŽƵƌŶĂů�ŽĨ�KƌƚŚŽƉĂĞĚŝĐ�

^ĐŝĞŶĐĞ͘�ϮϬϮϭ͖Ϯϲ;ϰͿ͗ϱϱϱͲϱϱϵ͘�ĚŽŝ͗ϭϬ͘ϭϬϭϲͬũ͘ũŽƐ͘ϮϬϮϬ͘Ϭϱ͘Ϭϭϱ 

ϱϯ͘ ^Śŝ�,͕��ŚƵ�>͕��ŚĞŶ�>͕�:ŝĂŶŐ��>͕�yƵ��z͕ �tƵ�yd͘ ���EŽǀĞů�dĞĐŚŶŝƋƵĞ�ĨŽƌ�dƌĞĂƟŶŐ��ĂƌůǇ��ĞĞƉ�̂ ƵƌŐŝĐĂů�

^ŝƚĞ� /ŶĨĞĐƟŽŶ� �ŌĞƌ� WŽƐƚĞƌŝŽƌ� >ƵŵďĂƌ� &ƵƐŝŽŶ� ǁŝƚŚ� /ŶƐƚƌƵŵĞŶƚĂƟŽŶ͘� tŽƌůĚ� EĞƵƌŽƐƵƌŐ͘�

ϮϬϮϭ͖ϭϱϲ͗ĞϭϲϳͲĞϭϳϰ͘�ĚŽŝ͗ϭϬ͘ϭϬϭϲͬũ͘ǁŶĞƵ͘ϮϬϮϭ͘Ϭϵ͘Ϭϭϲ 

ϱϰ͘ tĂŶŐ� ,͕� &ĂŶ� d͕ � zĂŶŐ� �͕� >ŝŶ� Y͕� >ŝ� t͕� zĂŶŐ� D͘� �ĞǀĞůŽƉŵĞŶƚ� ĂŶĚ� /ŶƚĞƌŶĂů� sĂůŝĚĂƟŽŶ� ŽĨ�

^ƵƉĞƌǀŝƐĞĚ�DĂĐŚŝŶĞ�>ĞĂƌŶŝŶŐ��ůŐŽƌŝƚŚŵƐ� ĨŽƌ�WƌĞĚŝĐƟŶŐ� ƚŚĞ�ZŝƐŬ�ŽĨ� ^ƵƌŐŝĐĂů� ^ŝƚĞ� /ŶĨĞĐƟŽŶ�



 ϯϯ 

&ŽůůŽǁŝŶŐ� DŝŶŝŵĂůůǇ� /ŶǀĂƐŝǀĞ� dƌĂŶƐĨŽƌĂŵŝŶĂů� >ƵŵďĂƌ� /ŶƚĞƌďŽĚǇ� &ƵƐŝŽŶ͘� &ƌŽŶƚ� DĞĚ�

;>ĂƵƐĂŶŶĞͿ͘�ϮϬϮϭ͖ϴ͘�ĚŽŝ͗ϭϬ͘ϯϯϴϵͬĨŵĞĚ͘ϮϬϮϭ͘ϳϳϭϲϬϴ 

ϱϱ͘ 'ƵƉƚĂ�s<͕��ŚŽƵ�z͕ �DĂŶƐŽŶ�:&͕ �tĂƩ�:W͘ �ZĂĚŝŽŐƌĂƉŚŝĐ�ƐƉŝŶĞ�ĂĚŝƉŽƐĞ�ŝŶĚĞǆ͗�ĂŶ�ŝŶĚĞƉĞŶĚĞŶƚ�ƌŝƐŬ�

ĨĂĐƚŽƌ� ĨŽƌ� ĚĞĞƉ� ƐƵƌŐŝĐĂů� ƐŝƚĞ� ŝŶĨĞĐƟŽŶ� ĂŌĞƌ� ƉŽƐƚĞƌŝŽƌ� ŝŶƐƚƌƵŵĞŶƚĞĚ� ůƵŵďĂƌ� ĨƵƐŝŽŶ͘� ^ƉŝŶĞ�

:ŽƵƌŶĂů͘�ϮϬϮϭ͖Ϯϭ;ϭϬͿ͗ϭϳϭϭͲϭϳϭϳ͘�ĚŽŝ͗ϭϬ͘ϭϬϭϲͬũ͘ƐƉŝŶĞĞ͘ϮϬϮϭ͘Ϭϰ͘ϬϬϱ 

ϱϲ͘ <Ăƌ��͕�sĞŶŝƐŚĞƩǇ�E͕�<ƵŵĂƌ�zĂĚĂǀ�^͕� ^ĂŬĂůĞ�,͘�hƐĞ�ŽĨ�sĂŶĐŽŵǇĐŝŶ�DŝǆĞĚ��ŽŶĞ�'ƌĂŌ�ĂŶĚ�

sĂŶĐŽŵǇĐŝŶ�DŝǆĞĚ� ^ĂůŝŶĞ�tĂƐŚ� �ĞĨŽƌĞ�tŽƵŶĚ� �ůŽƐƵƌĞ� ZĞĚƵĐĞƐ� ƚŚĞ� ZĂƚĞ� ŽĨ� /ŶĨĞĐƟŽŶ� ŝŶ�

>ƵŵďĂƌ� ^ƉŝŶĞ� &ƵƐŝŽŶ� ^ƵƌŐĞƌǇ͘� �ƵƌĞƵƐ͘� WƵďůŝƐŚĞĚ� ŽŶůŝŶĞ� �ƵŐƵƐƚ� ϭϴ͕� ϮϬϮϭ͘�

ĚŽŝ͗ϭϬ͘ϳϳϱϵͬĐƵƌĞƵƐ͘ϭϳϮϳϱ 

ϱϳ͘ �ĂƌďĂůůŽ��ƵĞůůŽ��D͕�&ĞƌŶĄŶĚĞǌͲĚĞ�dŚŽŵĂƐ�Z:͕��Ğ�:ĞƐƵƐ�K͕��Ğ�:ĞƐƷƐ��ƐƉŝŶŽƐĂ��͕�WĂƐƚƌĂŶĂ���͘�

WƌĞǀĞŶƟŽŶ�ŽĨ�̂ ƵƌŐŝĐĂů�̂ ŝƚĞ�/ŶĨĞĐƟŽŶ�ŝŶ�>ƵŵďĂƌ�/ŶƐƚƌƵŵĞŶƚĞĚ�&ƵƐŝŽŶ�hƐŝŶŐ�Ă�̂ ƚĞƌŝůĞ�WŽǀŝĚŽŶĞͲ

/ŽĚŝŶĞ�^ŽůƵƟŽŶ͘�tŽƌůĚ�EĞƵƌŽƐƵƌŐ͘�ϮϬϮϭ͖ϭϱϭ͗ĞϳϬϬͲĞϳϬϲ͘�ĚŽŝ͗ϭϬ͘ϭϬϭϲͬũ͘ǁŶĞƵ͘ϮϬϮϭ͘Ϭϰ͘Ϭϵϰ 

ϱϴ͘ �Žī�>͕�ĚĞ�̂ ŽƵƐĂ��ƵĂƌƚĞ�,͕�<ƌĂǇĐŚĞƚĞ�'�͕�Ğƚ�Ăů͘��ŚĂƌĂĐƚĞƌŝǌĂƟŽŶ�ŽĨ�ĂŶ�ĞŵĞƌŐĞŶƚ�ŚŝŐŚͲƌŝƐŬ�<W�Ͳ

ƉƌŽĚƵĐŝŶŐ�<ůĞďƐŝĞůůĂ�ƉŶĞƵŵŽŶŝĂĞ�ůŝŶĞĂŐĞ�ĐĂƵƐŝŶŐ�Ă�ĨĂƚĂů�ǁŽƵŶĚ�ŝŶĨĞĐƟŽŶ�ĂŌĞƌ�ƐƉŝŶĞ�ƐƵƌŐĞƌǇ͘�

/ŶĨĞĐƟŽŶ͕�'ĞŶĞƟĐƐ�ĂŶĚ��ǀŽůƵƟŽŶ͘�ϮϬϮϭ͖ϵϲ͘�ĚŽŝ͗ϭϬ͘ϭϬϭϲͬũ͘ŵĞĞŐŝĚ͘ϮϬϮϭ͘ϭϬϱϭϮϮ 

ϱϵ͘ �ŚƵĂŶŐ� d͕ � &ĞŶŐ� �z͕ � ^ŚĂƉŝƌŽ� >D͕� ,Ƶ� ^^͕� 'ĂƌĚŶĞƌ� D͕� <ĂŵĂů� ZE͘� /Ɛ� ƵŶĐŽŶƚƌŽůůĞĚ� ĚŝĂďĞƚĞƐ�

ŵĞůůŝƚƵƐ� ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ� ŝŶĐŝĚĞŶĐĞ� ŽĨ� ĐŽŵƉůŝĐĂƟŽŶƐ� ĂŌĞƌ� ƉŽƐƚĞƌŝŽƌ� ŝŶƐƚƌƵŵĞŶƚĞĚ� ůƵŵďĂƌ�

ĨƵƐŝŽŶ͍���ŶĂƟŽŶĂů�ĐůĂŝŵƐ�ĚĂƚĂďĂƐĞ�ĂŶĂůǇƐŝƐ͘��ůŝŶ�KƌƚŚŽƉ�ZĞůĂƚ�ZĞƐ͘�ϮϬϮϭ͖ϰϳϵ;ϭϮͿ͗ϮϳϮϲͲϮϳϯϯ͘�

ĚŽŝ͗ϭϬ͘ϭϬϵϳͬ�KZZ͘ϬϬϬϬϬϬϬϬϬϬϬϬϭϴϮϯ 

ϲϬ͘ WĞŝ�,͕�tĂŶŐ�,͕��ŚĞŶ�D͕�DĂ�>͕�>ŝƵ�'͕��ŝŶŐ�t͘�^ƵƌŐŝĐĂů�ƐŝƚĞ�ŝŶĨĞĐƟŽŶ�ĂŌĞƌ�ƉŽƐƚĞƌŝŽƌ�ůƵŵďĂƌ�

ŝŶƚĞƌďŽĚǇ� ĨƵƐŝŽŶ� ĂŶĚ� ŝŶƐƚƌƵŵĞŶƚĂƟŽŶ� ŝŶ� ƉĂƟĞŶƚƐ� ǁŝƚŚ� ůƵŵďĂƌ� ĚĞŐĞŶĞƌĂƟǀĞ� ĚŝƐĞĂƐĞ͘� /Ŷƚ�

tŽƵŶĚ�:͘�ϮϬϮϭ͖ϭϴ;ϱͿ͗ϲϬϴͲϲϭϱ͘�ĚŽŝ͗ϭϬ͘ϭϭϭϭͬŝǁũ͘ϭϯϱϲϮ 

ϲϭ͘ EĂŬĂŵƵƌĂ�^͕�EĂŬĂŝ�d͕ �,ŽƐŽǌĂǁĂ�<͕�Ğƚ�Ăů͘�dƌĞĂƚŵĞŶƚ�ƐƚƌĂƚĞŐǇ�ĨŽƌ�ƐƵƌŐŝĐĂů�ƐŝƚĞ�ŝŶĨĞĐƟŽŶ�ƉŽƐƚ�

ƉŽƐƚĞƌŝŽƌ� ůƵŵďĂƌ� ŝŶƚĞƌďŽĚǇ� ĨƵƐŝŽŶ͗� �� ƌĞƚƌŽƐƉĞĐƟǀĞ� ƐƚƵĚǇ͘� :� KƌƚŚŽƉ͘� ϮϬϮϮ͖ϯϭ͗ϰϬͲϰϰ͘�

ĚŽŝ͗ϭϬ͘ϭϬϭϲͬũ͘ũŽƌ͘ ϮϬϮϮ͘Ϭϯ͘ϬϬϰ 

ϲϮ͘ �ĂƌŝůĞ�&͕ �ZƵĸůůŝ��͕�&ŝŽƌĞ�D͕�Ğƚ�Ăů͘�/Ɛ�^ĂƌĐŽƉĞŶŝĂ�Ă�ZŝƐŬ�&ĂĐƚŽƌ�ĨŽƌ�WŽƐƚŽƉĞƌĂƟǀĞ�^ƵƌŐŝĐĂů�^ŝƚĞ�

/ŶĨĞĐƟŽŶ� �ŌĞƌ� WŽƐƚĞƌŝŽƌ� >ƵŵďĂƌ� ^ƉŝŶĂů� &ƵƐŝŽŶ͍� /Ŷƚ� :� ^ƉŝŶĞ� ^ƵƌŐ͘� ϮϬϮϮ͖ϭϲ;ϰͿ͗ϳϯϱͲϳϯϵ͘�

ĚŽŝ͗ϭϬ͘ϭϰϰϰϰͬϴϯϬϮ 

ϲϯ͘ yŝŽŶŐ� �͕� �ŚĂŽ� Z͕� yƵ� :͕� Ğƚ� Ăů͘� �ŽŶƐƚƌƵĐƚ� ĂŶĚ� sĂůŝĚĂƚĞ� Ă� WƌĞĚŝĐƟǀĞ�DŽĚĞů� ĨŽƌ� ^ƵƌŐŝĐĂů� ^ŝƚĞ�

/ŶĨĞĐƟŽŶ�ĂŌĞƌ�WŽƐƚĞƌŝŽƌ� >ƵŵďĂƌ� /ŶƚĞƌďŽĚǇ�&ƵƐŝŽŶ��ĂƐĞĚ�ŽŶ�DĂĐŚŝŶĞ�>ĞĂƌŶŝŶŐ��ůŐŽƌŝƚŚŵ͘�

�ŽŵƉƵƚ�DĂƚŚ�DĞƚŚŽĚƐ�DĞĚ͘�ϮϬϮϮ͖ϮϬϮϮ͘�ĚŽŝ͗ϭϬ͘ϭϭϱϱͬϮϬϮϮͬϮϲϵϳϴϰϭ 



 ϯϰ 

ϲϰ͘ ^ŚĞŶ�y͕�'ĂŽ�z͕ ��ŚĂŶŐ�W͕ �Ğƚ�Ăů͘�^ƵďĐƵƚĂŶĞŽƵƐ�>ƵŵďĂƌ�^ƉŝŶĞ�/ŶĚĞǆ�;^>^/Ϳ�ĂƐ�Ă�ZŝƐŬ�&ĂĐƚŽƌ�ĨŽƌ�

^ƵƌŐŝĐĂů�^ŝƚĞ�/ŶĨĞĐƟŽŶ��ŌĞƌ�>ƵŵďĂƌ�&ƵƐŝŽŶ�^ƵƌŐĞƌǇ͗���ZĞƚƌŽƐƉĞĐƟǀĞ�DĂƚĐŚĞĚ��ĂƐĞʹ�ŽŶƚƌŽů�

^ƚƵĚǇ͘�'ůŽďĂů�^ƉŝŶĞ�:͘�WƵďůŝƐŚĞĚ�ŽŶůŝŶĞ�ϮϬϮϮ͘�ĚŽŝ͗ϭϬ͘ϭϭϳϳͬϮϭϵϮϱϲϴϮϮϮϭϭϰϲϱϬϯ 

ϲϱ͘ YƵ�^͕�^ƵŶ�D͕�^ƵŶ�,͕�,Ƶ��͘��ͲƌĞĂĐƟǀĞ�ƉƌŽƚĞŝŶ�ƚŽ�ĂůďƵŵŝŶ�ƌĂƟŽ�;��ZͿ�ŝŶ�ƉƌĞĚŝĐƟŶŐ�ƐƵƌŐŝĐĂů�ƐŝƚĞ�

ŝŶĨĞĐƟŽŶ�;^^/Ϳ�ĨŽůůŽǁŝŶŐ�ŝŶƐƚƌƵŵĞŶƚĞĚ�ƉŽƐƚĞƌŝŽƌ�ůƵŵďĂƌ�ŝŶƚĞƌďŽĚǇ�ĨƵƐŝŽŶ�;W>/&Ϳ͘�/Ŷƚ�tŽƵŶĚ�:͘�

ϮϬϮϯ͖ϮϬ;ϭͿ͗ϵϮͲϵϵ͘�ĚŽŝ͗ϭϬ͘ϭϭϭϭͬŝǁũ͘ϭϯϴϰϯ 

ϲϲ͘ tĂŶŐ�^͕�zĂŽ�Z͕�>ŝ��͕�Ğƚ�Ăů͘�sĂŶĐŽŵǇĐŝŶ�hƐĞ� ŝŶ�WŽƐƚĞƌŝŽƌ� >ƵŵďĂƌ� /ŶƚĞƌďŽĚǇ�&ƵƐŝŽŶ�ŽĨ��ĞĞƉ�

^ƵƌŐŝĐĂů�^ŝƚĞ�/ŶĨĞĐƟŽŶ͘�/ŶĨĞĐƚ��ƌƵŐ�ZĞƐŝƐƚ͘�ϮϬϮϮ͖ϭϱ͗ϯϭϬϯͲϯϭϬϵ͘�ĚŽŝ͗ϭϬ͘Ϯϭϰϳͬ/�Z͘^ϯϲϰϰϯϮ 

ϲϳ͘ �ůĮŬǇ�d͕ �^ŚĞŚĂƚĂ�Z͕�EĂĨĂĚǇ�D͘�EĞŐĂƟǀĞ�ǀĞƌƐƵƐ�ŶĂƚƵƌĂů�ĚƌĂŝŶĂŐĞ�ĂŌĞƌ�ƐŝŶŐůĞͲůĞǀĞů�ƉŽƐƚĞƌŝŽƌ�

ůƵŵďĂƌ� ŝŶƚĞƌďŽĚǇ� ĨƵƐŝŽŶ͘� �� ƉƌŽƐƉĞĐƟǀĞ� ƌĂŶĚŽŵŝǌĞĚ� ŶŽƚ� ĨƵŶĚĞĚ� ƐƚƵĚǇ͘� �ƌĂŝŶ� ĂŶĚ� ^ƉŝŶĞ͘�

ϮϬϮϯ͖ϯ͘�ĚŽŝ͗ϭϬ͘ϭϬϭϲͬũ͘ďĂƐ͘ϮϬϮϮ͘ϭϬϭϳϬϵ 

ϲϴ͘ tƵ�y͕�DĂ�y͕��ŚƵ�:͕��ŚĞŶ��͘��ͲƌĞĂĐƟǀĞ�ƉƌŽƚĞŝŶ�ƚŽ� ůǇŵƉŚŽĐǇƚĞ�ƌĂƟŽ�ĂƐ�Ă�ŶĞǁ�ďŝŽŵĂƌŬĞƌ� ŝŶ�

ƉƌĞĚŝĐƟŶŐ� ƐƵƌŐŝĐĂů� ƐŝƚĞ� ŝŶĨĞĐƟŽŶ� ĂŌĞƌ� ƉŽƐƚĞƌŝŽƌ� ůƵŵďĂƌ� ŝŶƚĞƌďŽĚǇ� ĨƵƐŝŽŶ� ĂŶĚ�

ŝŶƐƚƌƵŵĞŶƚĂƟŽŶ͘�&ƌŽŶƚ�^ƵƌŐ͘�ϮϬϮϮ͖ϵ͘�ĚŽŝ͗ϭϬ͘ϯϯϴϵͬĨƐƵƌŐ͘ϮϬϮϮ͘ϵϭϬϮϮϮ 

ϲϵ͘ ,ƐŝƵŶŐ�t͕�zĂŽ�z�͕� >ŝŶ�,,͕�Ğƚ�Ăů͘�ZĞĚƵĐŝŶŐ� ƐƵƌŐŝĐĂů� ƐŝƚĞ� ŝŶĨĞĐƟŽŶƐ�ĂŌĞƌ� ƐƉŝŶĞ� ƐƵƌŐĞƌǇ͗� ƚŚĞ�

ŽƉƟŵĂů� ĂŵŽƵŶƚ� ŽĨ� ŶŽƌŵĂů� ƐĂůŝŶĞ� ĨŽƌ� ŝŶƚƌĂͲǁŽƵŶĚ� ŝƌƌŝŐĂƟŽŶ͘� ^ƉŝŶĞ� :ŽƵƌŶĂů͘�

ϮϬϮϯ͖Ϯϯ;ϭϭͿ͗ϭϱϴϬͲϭϱϴϱ͘�ĚŽŝ͗ϭϬ͘ϭϬϭϲͬũ͘ƐƉŝŶĞĞ͘ϮϬϮϯ͘Ϭϳ͘Ϭϭϭ 

ϳϬ͘ �ŚĂŶŐ�z͕ �>ŝ�,͕�tĂŶŐ�t͕�^ŚĂŶ�>͕�,ĂŽ��͘��ƐƐŝƐƟǀĞ�ĚŝĂŐŶŽƐƟĐ�ŝŶĚŝĐĂƚŽƌƐ�ĨŽƌ�ŝŶĨĞĐƟŽŶƐ�ƌĞůĂƚĞĚ�ƚŽ�

ůƵŵďĂƌ�ƉŽƐƚĞƌŝŽƌ�ŝŶƚĞƌďŽĚǇ�ĨƵƐŝŽŶ�ŝŶƚĞƌŶĂů�ĮǆĂƟŽŶ͗�ƉůĂƚĞůĞƚ�ĐŽƵŶƚ�ĂŶĚ�ŵĞĂŶ�ƉůĂƚĞůĞƚ�ǀŽůƵŵĞ͘�

:�KƌƚŚŽƉ�^ƵƌŐ�ZĞƐ͘�ϮϬϮϯ͖ϭϴ;ϭͿ͘�ĚŽŝ͗ϭϬ͘ϭϭϴϲͬƐϭϯϬϭϴͲϬϮϯͲϬϰϯϱϴͲϰ 

ϳϭ͘ >ŝƵ�,͕��ŚĂŶŐ�t͕�,Ƶ�Y͕�Ğƚ�Ăů͘���ŶŽŵŽŐƌĂŵ�ĨŽƌ�ĂĐĐƵƌĂƚĞůǇ�ƉƌĞĚŝĐƟŶŐ�ƚŚĞ�ƐƵƌŐŝĐĂů�ƐŝƚĞ�ŝŶĨĞĐƟŽŶ�

ĨŽůůŽǁŝŶŐ� ƚƌĂŶƐĨŽƌĂŵŝŶĂů� ůƵŵďĂƌ� ŝŶƚĞƌďŽĚǇ� ĨƵƐŝŽŶ� ŝŶ� ƚǇƉĞ� Ϯ� ĚŝĂďĞƚĞƐ� ƉĂƟĞŶƚƐ͕� ďĂƐĞĚ� ŽŶ�

ŐůǇĐĞŵŝĐ�ǀĂƌŝĂďŝůŝƚǇ͘�/Ŷƚ�tŽƵŶĚ�:͘�ϮϬϮϯ͖ϮϬ;ϰͿ͗ϵϴϭͲϵϵϰ͘�ĚŽŝ͗ϭϬ͘ϭϭϭϭͬŝǁũ͘ϭϯϵϰϴ 

ϳϮ͘ ZƵĸůůŝ� �͕� DĂŶǌĞƫ� D͕� �ĂƌŝůĞ� &͕ � Ğƚ� Ăů͘� �ŽŵƉůŝĐĂƟŽŶƐ� ĂŌĞƌ� WŽƐƚĞƌŝŽƌ� >ƵŵďĂƌ� &ƵƐŝŽŶ� ĨŽƌ�

�ĞŐĞŶĞƌĂƟǀĞ� �ŝƐĐ� �ŝƐĞĂƐĞ͗� ^ĂƌĐŽƉĞŶŝĂ� ĂŶĚ� KƐƚĞŽƉĞŶŝĂ� ĂƐ� /ŶĚĞƉĞŶĚĞŶƚ� ZŝƐŬ� &ĂĐƚŽƌƐ� ĨŽƌ�

/ŶĨĞĐƟŽŶ�ĂŶĚ�WƌŽǆŝŵĂů�:ƵŶĐƟŽŶĂů��ŝƐĞĂƐĞ͘�:��ůŝŶ�DĞĚ͘�ϮϬϮϯ͖ϭϮ;ϰͿ͘�ĚŽŝ͗ϭϬ͘ϯϯϵϬͬũĐŵϭϮϬϰϭϯϴϳ 

ϳϯ͘ yŝĞ�:͕�>ŝƵ�,͕��ĞŶŐ�^͕�Ğƚ�Ăů͘��ƐƐŽĐŝĂƟŽŶ�ďĞƚǁĞĞŶ�ŝŵŵĞĚŝĂƚĞ�ƉŽƐƚŽƉĞƌĂƟǀĞ�ŚǇƉŽĂůďƵŵŝŶĞŵŝĂ�

ĂŶĚ� ƐƵƌŐŝĐĂů� ƐŝƚĞ� ŝŶĨĞĐƟŽŶ� ĂŌĞƌ� ƉŽƐƚĞƌŝŽƌ� ůƵŵďĂƌ� ĨƵƐŝŽŶ� ƐƵƌŐĞƌǇ͘� �ƵƌŽƉĞĂŶ� ^ƉŝŶĞ� :ŽƵƌŶĂů͘�

ϮϬϮϯ͖ϯϮ;ϲͿ͗ϮϬϭϮͲϮϬϭϵ͘�ĚŽŝ͗ϭϬ͘ϭϬϬϳͬƐϬϬϱϴϲͲϬϮϯͲϬϳϲϴϮͲϵ 

ϳϰ͘ <ŝŵ��Z͕�zŽŽŶ��,͕�<ŝ�WĂƌŬ� z͕ �DŽŽŶ��'͘�^ŝŐŶŝĮĐĂŶĐĞ�ŽĨ� ƐƵƌŐŝĐĂů�ĮƌƐƚ�ĂƐƐŝƐƚĂŶƚ�ĞǆƉĞƌƟƐĞ� ĨŽƌ�

ƐƵƌŐŝĐĂů� ƐŝƚĞ� ŝŶĨĞĐƟŽŶ� ƉƌĞǀĞŶƟŽŶ͗� WƌŽƉĞŶƐŝƚǇ� ƐĐŽƌĞ� ŵĂƚĐŚŝŶŐ� ĂŶĂůǇƐŝƐ͘�DĞĚŝĐŝŶĞ� ;hŶŝƚĞĚ�

^ƚĂƚĞƐͿ͘�ϮϬϮϯ͖ϭϬϮ;ϭϱͿ͗�ϯϯϱϭϴ͘�ĚŽŝ͗ϭϬ͘ϭϬϵϳͬD�͘ϬϬϬϬϬϬϬϬϬϬϬϯϯϱϭϴ 



 ϯϱ 

ϳϱ͘ �ŶĚĞƌƐŽŶ�D�s͘ ͕��ŚĞŶŐ�t<͕�tŽŶŐǁŽƌĂǁĂƚ�D�͘��ŝĂďĞƚĞƐ�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�ŝŶĐƌĞĂƐĞĚ�ƐƵƌŐŝĐĂů�

ƐŝƚĞ� ŝŶĨĞĐƟŽŶƐ� ŝŶ� ƐƉŝŶĂů� ƐƵƌŐĞƌǇ͘� /Ŷ͗��ůŝŶŝĐĂů�KƌƚŚŽƉĂĞĚŝĐƐ� ĂŶĚ� ZĞůĂƚĞĚ� ZĞƐĞĂƌĐŚ͘� sŽů� ϰϲϳ͘�

^ƉƌŝŶŐĞƌ�EĞǁ�zŽƌŬ͖�ϮϬϬϵ͗ϭϲϳϬͲϭϲϳϯ͘�ĚŽŝ͗ϭϬ͘ϭϬϬϳͬƐϭϭϵϵϵͲϬϬϵͲϬϳϰϬͲǇ 

ϳϲ͘ �ĞƌƌşŽƐͲdŽƌƌĞƐ�^/�h����Ğƚ�Ăů͘��ĞŶƚĞƌƐ�ĨŽƌ��ŝƐĞĂƐĞ��ŽŶƚƌŽů�ĂŶĚ�WƌĞǀĞŶƟŽŶ�'ƵŝĚĞůŝŶĞ�ĨŽƌ�ƚŚĞ�

WƌĞǀĞŶƟŽŶ�ŽĨ�^ƵƌŐŝĐĂů�^ŝƚĞ�/ŶĨĞĐƟŽŶ�ϮϬϭϳ͘�͘�:�D��^ƵƌŐĞƌǇ�DĂǇ�ϯ͘�WƵďůŝƐŚĞĚ�ŽŶůŝŶĞ�ϮϬϭϳ͘ 

ϳϳ͘ DĂŶŐƌĂŵ��:�,dWD�Ğƚ�Ăů͘�'ƵŝĚĞůŝŶĞ�ĨŽƌ�ƉƌĞǀĞŶƟŽŶ�ŽĨ�ƐƵƌŐŝĐĂů�ƐŝƚĞ�ŝŶĨĞĐƟŽŶ͕�ϭϵϵϵ͘�,ŽƐƉŝƚĂů�

ŝŶĨĞĐƟŽŶ�ĐŽŶƚƌŽů�ƉƌĂĐƟĐĞƐ�ĂĚǀŝƐŽƌǇ�ĐŽŵŵŝƩĞĞ͘�͘�/ŶĨĞĐƟŽŶ��ŽŶƚƌŽů�Θ�,ŽƐƉŝƚĂů��ƉŝĚĞŵŝŽůŽŐǇ�͕�

sŽůƵŵĞ�ϮϬ�͕�/ƐƐƵĞ�ϰ�͕��Ɖƌŝů�ϭϵϵϵ�͕�ƉƉ�Ϯϰϳ�Ͳ�ϮϴϬ�͘�WƵďůŝƐŚĞĚ�ŽŶůŝŶĞ�ϭϵϵϵ͘ 

ϳϴ͘ ,ŽƌĂŶ� d�� 'ZDt� Ğƚ� Ăů͘� ���� ĚĞĮŶŝƟŽŶƐ� ŽĨ� ŶŽƐͲ� ŽĐŽŵŝĂů� ƐƵƌŐŝĐĂů� ƐŝƚĞ� ŝŶĨĞĐƟŽŶƐ͕� ϭϵϵϮ͗� Ă�

ŵŽĚŝĮĐĂƟŽŶ�ŽĨ�����ĚĞĮŶŝƟŽŶƐ�ŽĨ�ƐƵƌŐŝĐĂů�ǁŽƵŶĚ�ŝŶĨĞĐƟŽŶƐ͘�͘�/ŶĨĞĐƚ��ŽŶƚƌŽů�,ŽƐƉ��ƉŝĚĞŵŝŽů�

ϭϵϵϮ͖ϭϯ͗ϲϬϲʹϴ͘ 

ϳϵ͘ ,ŽƌĂŶ�d���D�D�͘����ͬE,^E�ƐƵƌǀĞŝůůĂŶĐĞ�ĚĞĮŶŝƟŽŶ�ŽĨ�ŚĞĂůƚŚ�ĐĂƌĞͲĂƐƐŽĐŝĂƚĞĚ�ŝŶĨĞĐƟŽŶ�ĂŶĚ�

ĐƌŝƚĞƌŝĂ� ĨŽƌ� ƐƉĞĐŝĮĐ� ƚǇƉĞƐ� ŽĨ� ŝŶĨĞĐƟŽŶƐ� ŝŶ� ƚŚĞ� ĂĐƵƚĞ� ĐĂƌĞ� ƐĞƫŶŐ͘� �ŵ� :� /ŶĨĞĐƚ� �ŽŶƚƌŽů�

ϮϬϬϴ͖ϯϲ͗ϯϬϵͲϯϯϮ͘�WƵďůŝƐŚĞĚ�ŽŶůŝŶĞ�ϮϬϬϴ͘ 

ϴϬ͘ &ƌĞŝƌĞͲ�ƌĐŚĞƌ�D͕�^ĂƌƌĂũ�D͕�<ŽǌŝĂƌǌ��͕�Ğƚ�Ăů͘�/ŶĐŝĚĞŶĐĞ�ĂŶĚ�ZĞĐƵƌƌĞŶĐĞ�ŽĨ��ĞĞƉ�^ƉŝŶĞ�^ƵƌŐŝĐĂů�

^ŝƚĞ� /ŶĨĞĐƟŽŶƐ͗� �� ^ǇƐƚĞŵĂƟĐ� ZĞǀŝĞǁ� ĂŶĚ� DĞƚĂͲ�ŶĂůǇƐŝƐ͘� ^ƉŝŶĞ� ;WŚŝůĂ� WĂ� ϭϵϳϲͿ͘�

ϮϬϮϯ͖ϰϴ;ϭϲͿ͗�ϮϲϵͲ�Ϯϴϱ͘�ĚŽŝ͗ϭϬ͘ϭϬϵϳͬ�Z^͘ϬϬϬϬϬϬϬϬϬϬϬϬϰϳϭϯ 

ϴϭ͘ ^ƚƌĂǇĞƌ��>͕�<ƵŽ�t�ĐŚŝŶ͕�<ŝŶŐ��:͘�/ŶͲŚŽƐƉŝƚĂů�ŵĞĚŝĐĂů�ĐŽŵƉůŝĐĂƟŽŶ�ŝŶ�ŽůĚĞƌ�ƉĞŽƉůĞ�ĂŌĞƌ�ƐƉŝŶĞ�

ƐƵƌŐĞƌǇ͗���ƐĐŽƉŝŶŐ�ƌĞǀŝĞǁ͘�/Ŷƚ�:�KůĚĞƌ�WĞŽƉůĞ�EƵƌƐ͘�ϮϬϮϮ͖ϭϳ;ϰͿ͘�ĚŽŝ͗ϭϬ͘ϭϭϭϭͬŽƉŶ͘ϭϮϰϱϲ 

ϴϮ͘ <Ğ��͕�>ŝŶ�>͕��ŚĞŶŐ�^͕�Ğƚ�Ăů͘�^ǇƐƚĞŵĂƟĐ�ZĞǀŝĞǁ��ĸĐĂĐǇ�ŽĨ�/ŶƚƌĂǁŽƵŶĚ�dƌĞĂƚŵĞŶƚƐ�ƚŽ�WƌĞǀĞŶƚ�

^ƵƌŐŝĐĂů�^ŝƚĞ�/ŶĨĞĐƟŽŶ�ĂŌĞƌ�^ƉŝŶĞ�^ƵƌŐĞƌǇ͗���^ǇƐƚĞŵĂƟĐ�ZĞǀŝĞǁ�ĂŶĚ�EĞƚǁŽƌŬ�DĞƚĂͲĂŶĂůǇƐŝƐ͘�

ǁǁǁ͘ƉĂŝŶƉŚǇƐŝĐŝĂŶũŽƵƌŶĂů͘ĐŽŵ 

ϴϯ͘ 'ĞƌŽŵĞƩĂ� �͕� KůĂǀĞƌƌŝ� :�Z͕� �ŝƚĂŶ� &͘ � /ŶĨĞĐƟŽŶƐ� ŝŶ� ƐƉŝŶĂů� ŝŶƐƚƌƵŵĞŶƚĂƟŽŶ͘� /Ŷƚ� KƌƚŚŽƉ͘�

ϮϬϭϮ͖ϯϲ;ϮͿ͗ϰϱϳͲϰϲϰ͘�ĚŽŝ͗ϭϬ͘ϭϬϬϳͬƐϬϬϮϲϰͲϬϭϭͲϭϰϮϲͲϬ 

ϴϰ͘ DĂǌǌŝĞ�:W͕ ��ƌŽŽŬƐ�D<͕�'ŶĞƌƌĞ�:͘�/ŵĂŐŝŶŐ�ĂŶĚ�DĂŶĂŐĞŵĞŶƚ�ŽĨ�WŽƐƚŽƉĞƌĂƟǀĞ�^ƉŝŶĞ�/ŶĨĞĐƟŽŶ͘�

EĞƵƌŽŝŵĂŐŝŶŐ��ůŝŶ�E��ŵ͘�ϮϬϭϰ͖Ϯϰ;ϮͿ͗ϯϲϱͲϯϳϰ͘�ĚŽŝ͗ϭϬ͘ϭϬϭϲͬũ͘ŶŝĐ͘ϮϬϭϰ͘Ϭϭ͘ϬϬϯ 

ϴϱ͘ �ŝǀŝ�^E͕�<ĞƉůĞƌ��<͕�^ĞŐĂƌ��,͕�Ğƚ�Ăů͘�ZŽůĞ�ŽĨ� /ŵĂŐŝŶŐ͕�dŝƐƐƵĞ�^ĂŵƉůŝŶŐ͕�ĂŶĚ��ŝŽŵĂƌŬĞƌƐ�ĨŽƌ�

�ŝĂŐŶŽƐŝƐ�ŽĨ�^^/�ŝŶ�^ƉŝŶĞ�^ƵƌŐĞƌǇ͖͘�ϮϬϭϵ͘�ǁǁǁ͘ĐůŝŶŝĐĂůƐƉŝŶĞƐƵƌŐĞƌǇ͘ĐŽŵ 

ϴϲ͘ WĂƌŬĞƌ�^>͕��ĚŽŐǁĂ�K͕�tŝƚŚĂŵ�d&͕ ��ĂƌŽŶƐŽŶ�K^͕��ŚĞŶŐ�:͕�DĐ'ŝƌƚ�D:͘�WŽƐƚͲŽƉĞƌĂƟǀĞ�ŝŶĨĞĐƟŽŶ�

ĂŌĞƌ� ŵŝŶŝŵĂůůǇ� ŝŶǀĂƐŝǀĞ� ǀĞƌƐƵƐ� ŽƉĞŶ� ƚƌĂŶƐĨŽƌĂŵŝŶĂů� ůƵŵďĂƌ� ŝŶƚĞƌďŽĚǇ� ĨƵƐŝŽŶ� ;d>/&Ϳ͗�

>ŝƚĞƌĂƚƵƌĞ� ƌĞǀŝĞǁ� ĂŶĚ� ĐŽƐƚ� ĂŶĂůǇƐŝƐ͘�DŝŶŝŵĂůůǇ� /ŶǀĂƐŝǀĞ� EĞƵƌŽƐƵƌŐĞƌǇ͘� ϮϬϭϭ͖ϱϰ;ϭͿ͗ϯϯͲϯϳ͘�

ĚŽŝ͗ϭϬ͘ϭϬϱϱͬƐͲϬϬϯϬͲϭϮϲϵϵϬϰ 
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