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KhZ�^hWWKZd�^K>hd/KE^� 

�ďŽƵƚ�ƵƐ 
����Z/�&�,/^dKZz�K&�KhZ�^h���^^ 
^d�Z�hZK�/E�h^dZ/�^�Wsd͘�>d�͘�;�ĂƌůŝĞƌ�ŬŶŽǁŶ�ĂƐ�^d�Z>/E'��hZKͿ�ǁĂƐ�ĞƐƚĂďͲ

ůŝƐŚĞĚ�ŝŶ�ƚŚĞ�ǇĞĂƌ�ϮϬϬϴ�ďǇ�Dƌ͘�^Ăũŝƚ��ŝůĞĞƉ—�͘�dĞĐŚ͘�;�WƌŽĚ͘Ϳ�D���;>�^-�ŶŐůĂŶĚͿ͘�

,Ğ�ŚĂƐ�ǁŽƌŬĞĚ� ŝŶ�ƚŽƉ�ŶŽƚĐŚ�ĐŽŵƉĂŶŝĞƐ� ůŝŬĞ�'ŽĚƌĞũ�Θ��ŽǇĐĞ�>ƚĚ͕͘�>Θd�^ǁŝƚĐŚŐĞĂƌ�

>ƚĚ͕͘�����>ƚĚ�ĞƚĐ͘�ďĞĨŽƌĞ�ƚŚĞ�ĞŶƚƌĞƉƌĞŶĞƵƌƐŚŝƉ�ďƵŐ�ŐŽƚ�ƚŽ�Śŝŵ͘� 

^d�Z>/E'��hZK�ƐƚĂƌƚĞĚ�Žī�ĨƌŽŵ�Ă�ƐŵĂůů�ŐĂůĂ�ŵĞĂƐƵƌŝŶŐ�ŽĨ��ϮϬϬ�ƐƋ͘�ŵƚƌƐ�ŽŶůǇ�ŝŶ�

sĂƐĂŝ�;�ĂƐƚͿ͘�,ŽǁĞǀĞƌ�ǁŝƚŚŝŶ�Ă�ƐŚŽƌƚ��ĚƵƌĂƟŽŶ�ĚƵĞ�ƚŽ�ŽƵƌ�ĚĞĚŝĐĂƟŽŶ�ƚŽ�ĞǆĐĞůůĞŶĐĞ�

ŝŶ�ƉƌŽĚƵĐƟŽŶ�ĂŶĚ�ĐŽŵŵŝƚŵĞŶƚ�ƚŽ�ĐƵƐƚŽŵĞƌ�ƐĂƟƐĨĂĐƟŽŶ�ŽƵƌ�ĐŽŵƉĂŶǇ�ŐƌĞǁ�ĞǆƉŽͲ

ŶĞŶƟĂůůǇ͘�dŽĚĂǇ�ǁĞ�ŽƉĞƌĂƚĞ�ŽƵƚ�ŽĨ�Ă�ŵĂŶƵĨĂĐƚƵƌŝŶŐ�ĨĂĐŝůŝƚǇ�ŵĞĂƐƵƌŝŶŐ�ŵŽƌĞ�ƚŚĂŶ�

ϭϱϬϬ� ƐƋ͘� ŵƚƌƐ͕͘� KƵƌ� ĐƵƌƌĞŶƚ� ŵĂŶƵĨĂĐƚƵƌŝŶŐ� � ĐĂƉĂĐŝƚǇ� ŝƐ� ŵŽƌĞ� ƚŚĂŶ� ϭϱϬ� Dd� ƉĞƌ�

ŵŽŶƚŚ͘� 

tĞ�ƐŽƵƌĐĞ�ŽƵƌ� ƌĂǁ�ŵĂƚĞƌŝĂů� ĨƌŽŵ� ůĞĂĚŝŶŐ�ƉƌŽĚƵĐĞƌƐ� ĂŶĚ�ĞŶƐƵƌĞ�ĐŽŶĨŽƌŵĂŶĐĞ� ƚŽ�

ŝŶĚƵƐƚƌǇ� ƐƚĂŶĚĂƌĚƐ͘�KƵƌ� ĐŽŵŵŝƚŵĞŶƚ� ƚŽ� ĐůŝĞŶƚƐ� ŐŽĞƐ�ďĞǇŽŶĚ�ƉƌŽĚƵĐƚ� ƐƵƉƉůǇ͘�tĞ�

ŚĂŶĚ� ŚŽůĚ� ĐŽŶƚƌĂĐƚŽƌƐ� � ͬ� ĐůŝĞŶƚƐ� ĚƵƌŝŶŐ� ƉƌŽũĞĐƚ� ŝŵƉůĞŵĞŶƚĂƟŽŶ͘� � tĞ� ƐƚƌŝǀĞ� ƚŽ�

ďĞŶĐŚŵĂƌŬ�ŽƵƌƐĞůǀĞƐ�ǁŝƚŚ� � ƚŚĞ� ůĂƚĞƐƚ� ŝŶƚĞƌŶĂƟŽŶĂů�ƉƌĂĐƟĐĞƐ� ĨŽůůŽǁĞĚ�ďǇ�ŽƵƌ� � ŝŶͲ

ĚƵƐƚƌǇ͘ 

&ůĞǆŝďůĞ�^ŽůƵƟŽŶƐ�ĨŽƌ�ǇŽƵƌ�ďƵƐŝŶĞƐƐ�ŶĞĞĚƐ 
^d�Z>/E'��hZK�WZKs/��^���dKd�>��E��dK��E��^K>hd/KE͘ 
dŚĞ�ĐŽŵƉĂŶǇ͛Ɛ�ŵĂŝŶ�ŽďũĞĐƟǀĞ�ŝƐ�ƚŚĞ�ƐƵƉƉůǇ�ŽĨ�ƋƵĂůŝƚǇ�ƉƌŽĚƵĐƚƐ͕�ǁŝƚŚ�ƌĞƐƉĞĐƚ�ƚŽ͗ 

· WƌĂĐƟĐĂů�ĚĞƐŝŐŶ 

· /ŶĐƌĞĂƐĞĚ�ĚƵƌĂďŝůŝƚǇ�ĞĂƐǇ�ĂŶĚ�ƋƵŝĐŬ�ŝŶƐƚĂůůĂƟŽŶ� 

· ZĞĂƐŽŶĂďůĞ�ĐŽƐƚ 

· DŝŶŝŵƵŵ�ĚĞůŝǀĞƌǇ�ƟŵĞ 

��ŽƌƌĞĐƚ�ĚĞƐŝŐŶ�ĂŶĚ�ƐĞůĞĐƟŽŶ�ŽĨ�ƚŚĞ�ĐĂďůĞ�ƚƌĂǇ�ƐǇƐƚĞŵ�ŝƐ�ĐƌŝƟĐĂů�ĨŽƌ�ƚŚĞ�ŽƉƟŵƵŵ�ƉĞƌͲ

ĨŽƌŵĂŶĐĞ�ŽĨ�ƚŚĞ�ƐǇƐƚĞŵ͕�ďŽƚŚ�ŝŶ�ƚĞĐŚŶŝĐĂů�ĂŶĚ�ĞĐŽŶŽŵŝĐ�ƚĞƌŵƐ͘�&Žƌ�ƚŚĂƚ�ƌĞĂƐŽŶ͕�ƚŚŝƐ�

ĐĂƚĂůŽŐƵĞ�ŝƐ�ĂůƐŽ�Ă�ŐƵŝĚĞ�ƚŽ�ƚŚĞ�ďĞƐƚ�ƐĞůĞĐƟŽŶ�ĂŶĚ�ƵƐĞ�ŽĨ�ĐĂďůĞ�ƐƵƉƉŽƌƚ�ƉƌŽĚƵĐƚƐ͘�dŚŝƐ�

ǁĂǇ͕�ĞĂĐŚ�ƉƌŽũĞĐƚ͛Ɛ�ƐƉĞĐŝĮĐĂƟŽŶƐ�ǁŝůů�ďĞ�ĨƵůůǇ�ŵĞƚ�ǁŝƚŚ�Ă�ƐǇƐƚĞŵ�ŽĨ�ŵŝŶŝŵƵŵ�ƉƵƌͲ

ĐŚĂƐĞ͕�ŝŶƐƚĂůůĂƟŽŶ�ĂŶĚ�ŵĂŝŶƚĞŶĂŶĐĞ�ĐŽƐƚƐ͘ 

�Ǉ�ĨŽůůŽǁŝŶŐ�ƚŚĞ�ŝŶƐƚƌƵĐƟŽŶƐ�ĂŶĚ�ƚŚĞ�ĚĞƚĂŝůĞĚ�ƉƌŽĚƵĐƚ�ĚĞƐĐƌŝƉƟŽŶ�ŽĨ�ĞĂĐŚ�ƉƌŽĚƵĐƚ͕�

ĞŶŐŝŶĞĞƌƐ�ĐĂŶ�ĞĂƐŝůǇ�ƐĞůĞĐƚ�ƚŚĞ�ĐŽƌƌĞĐƚ�ŝƚĞŵ�ĨŽƌ�ĞĂĐŚ�ĂƉƉůŝĐĂƟŽŶ͘ 

 

 

 



tĞ�ĐĂƌĞ�ĨŽƌ���ǇŽƵƌ�ŶĞĞĚƐ 

,1)5$6758&785(�tĞ�ŚĂǀĞ�ĐŽŵƉƌĞŚĞŶƐŝǀĞ� ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ�ĞƋƵŝƉƉĞĚ�ǁŝƚŚ�ďĂƐŝĐ�
ĂŶĚ�ĂĚǀĂŶĐĞ�ĞƋƵŝƉŵĞŶƚ�ĂŶĚ�ŵĂĐŚŝŶĞƌǇ�ŶĞĞĚĞĚ�ƚŽ�ĐŽŶĚƵĐƚ�ŽƵƌ�ŵĂŶƵĨĂĐƚƵƌŝŶŐ�ƉƌŽĐĞƐƐ͘�
dŚĞ�ƚĞĂŵ�ŽĨ�ƋƵĂůŝĮĞĚ�ĂŶĚ�ĞǆƉĞƌŝĞŶĐĞĚ��ŶŐŝŶĞĞƌƐ�ĂŶĚ�ƚĞĐŚŶŝĐŝĂŶƐ�Ăƚ�^d�Z>/E'��hZK�ĂƌĞ�
ĚĞĚŝĐĂƚĞĚ� ƚŽ� ƉƌŽǀŝĚĞ� ƚŽƚĂů� ĐƵƐƚŽŵĞƌ� ƐĂƟƐĨĂĐƟŽŶ� ǁŝƚŚ� ǌĞƌŽ� ĚĞĨĞĐƚ� ƉƌŽĚƵĐƚ� ĚĞůŝǀĞƌǇ� ŽŶ�
ƟŵĞ͘ 

48$/,7<� tŝƚŚ�ƐƚƌŝĐƚ�ĂĚŚĞƌĞŶĐĞ�ƚŽ�ŝŶƚĞƌŶĂƟŽŶĂů�ƐƚĂŶĚĂƌĚ�ƋƵĂůŝƚǇ�ĐŽŶƚƌŽů�ŶŽƌŵƐ�ǁĞ�
ŚĂǀĞ�ďĞĞŶ�ĂďůĞ�ƚŽ�ŐĞŶĞƌĂƚĞ�ƉƌŽĚƵĐƚƐ�ƚŚĂƚ�ĂƌĞ�ŝŶ�ĐŽŶĮƌŵĂƟŽŶ�ǁŝƚŚ�ƚŚĞ�ŚŝŐŚĞƐƚ�ŝŶĚƵƐƚƌǇ�
ƐƚĂŶĚĂƌĚƐ͘��Ǉ�ďĞŝŶŐ�ŐůŽďĂůůǇ�ĂĐĐĞƉƚĞĚ͕�ǁĞ�ŚĂǀĞ�ƉƌŽǀĞĚ�ŽƵƌ�ƉƌŽĚƵĐƚƐ�ĂƌĞ�ŝŶ�ĐŽŶĮƌŵĂƟŽŶ�
ǁŝƚŚ�ŝŶƚĞƌŶĂƟŽŶĂů�ƐƚĂŶĚĂƌĚƐ�ĂŶĚ�ǁĞ�ĂƌĞ�ĐĂƉĂďůĞ�ƚŽ�ĐĂƚĞƌŝŶŐ�ŐůŽďĂů�ŵĂƌŬĞƚ�ĚĞŵĂŶĚ͘ 

7(67�)$&,/,7,(6�tĞ�ŚĂǀĞ�ŝŶ�ŚŽƵƐĞ�ƚĞƐƟŶŐ�ĨĂĐŝůŝƟĞƐ�ĨŽƌ�ĐĂďůĞ�ƚƌĂǇƐ�ĂŶĚ�ƉĂŶĞůƐ͘�&Žƌ�
ĐĂďůĞ�ƚƌĂǇƐ�ǁĞ�ƉƌŽǀŝĚĞ�ĚŝŵĞŶƐŝŽŶ�ƚĞƐƚ͕�ŐĂůǀĂŶŝǌŝŶŐ�ƚĞƐƚ�ĂƐ�ƉĞƌ� /^͗ϮϲϮϵ�ĂŶĚ�ĨŽƌ�ƉĂŶĞůƐ�ǁĞ�
ŚĂǀĞ�dĞŵƉ�ƌŝƐĞ�ƚĞƐƚ�ĨĂĐŝůŝƚǇ�ƵƉ�ƚŽ�ϰϬϬϬ��ŵƉƐ͘��ƉĂƌƚ�ĨƌŽŵ�ƌŽƵƟŶĞ�ƚĞƐƚĞƐ�ůŝŬĞ�,ŝŐŚ�sŽůƚĂŐĞ�
�ŝĞůĞĐƚƌŝĐ�^ƚƌĞŶŐƚŚ͕�/ŶƐƵůĂƟŽŶ�dĞƐƚ͕�DŝůŝǀŽůƚ��ƌŽƉ�dĞƐƚ�ŝŶ�ĂĐĐŽƌĚĂŶĐĞ�ǁŝƚŚ�/^͗ϴϲϮϯ�;WĂƌƚ�ϭͿ�
ĂŶĚ�/��͗�ϲϭϰϯϵ-ϭ͘ 

21�7,0(�'(/,9(5<� ��dŝŵĞůǇ�ĚĞůŝǀĞƌǇ�ƐĐŚĞĚƵůĞ�ŝƐ�ĂŶ�ŝŶƚĞŐƌĂů�ƉĂƌƚ�ŽĨ�ŽƵƌ�ǁŽƌŬŝŶŐ�
ƐǇƐƚĞŵ͘�tĞ� ƐƚƌŝǀĞ� ƚŽ� ĚĞůŝǀĞƌ� ŽƵƌ� ĐŽŶƐŝŐŶŵĞŶƚ�ǁŝƚŚŝŶ� ƐƟƉƵůĂƚĞĚ�ƟŵĞ�ƉĞƌŝŽĚ� Ăƚ� ĚĞƐŝƌĞĚ�

 

KƵƌ�ĐŽŵƉĂŶǇ�ĞŶĚĞĂǀŽƌƐ�ƚŽ�ŽīĞƌ�ƐƵƉĞƌůĂƟǀĞ�ƋƵĂůŝƚǇ�ƉƌŽĚƵĐƚƐ�ƚŽ�ƚŚĞ�ĐƵƐƚŽŵĞƌƐ�Ăƚ�ǀĞƌǇ�
ĐŽŵƉĞƟƟǀĞ�ƉƌŝĐĞ͘�tĞ�ĂƌĞ�ǁĞůů�ĞƋƵŝƉƉĞĚ�ǁŝƚŚ�Ă�ŵŽƟǀĂƚĞĚ�ƚĞĂŵ�ĐŽŵƉƌŝƐŝŶŐ�ŽĨ�&ĂĐƚŽƌǇ�
DĂŶĂŐĞƌ͕� �ŶŐŝŶĞĞƌƐ͕� dĞĐŚŶŝĐŝĂŶƐ͕� ^ƚŽƌĞ� <ĞĞƉĞƌƐ͕� &ŝƩĞƌƐ͕� tĞůĚĞƌƐ͕� WĂŝŶƚĞƌƐ� ĂŶĚ� Ăůů�
ĞƋƵŝƉƉĞĚ�ŵĂĐŚŝŶĞƌŝĞƐ�ĂŶĚ�ŽƚŚĞƌ�ŶĞĐĞƐƐĂƌǇ�ĨĂĐŝůŝƟĞƐ͘�tĞ�ŚĂǀĞ�Ă�ĐŽŵƉĞƟƟǀĞ�ĞĚŐĞ�ŽǀĞƌ�
ŽƚŚĞƌƐ͕�ŽǁŝŶŐ�ƚŽ�ĨŽůůŽǁŝŶŐ�ĨĞĂƚƵƌĞƐ͗� 
 
· �ŽŵƉůĞƚĞ�ĚĞĚŝĐĂƟŽŶ�ƚŽǁĂƌĚƐ�ǁŽƌŬ 
· sĞƌǇ�ŇĞǆŝďůĞ�ĂŶĚ�ƉƌŽĨĞƐƐŝŽŶĂů�ǁĂǇ�ŽĨ�ǁŽƌŬŝŶŐ 
· WƌŽũĞĐƚ�ĐŽŵƉůĞƟŽŶ�ŝŶ�Ă�ƐƟƉƵůĂƚĞĚ�ƟŵĞ�ĨƌĂŵĞ 
· �ďŝůŝƚǇ�ƚŽ�ƚĂŬĞ�ƋƵŝĐŬ�ĚĞĐŝƐŝŽŶƐ�ĨŽƌ�ƉƌŽƉĞƌ�ƉƌŽŐƌĞƐƐ�ŝŶ�ǁŽƌŬ 
· WƌŽŵƉƚ�ĂŌĞƌ�ƐĂůĞƐ�ƐĞƌǀŝĐĞƐ͘ 
· dŽƚĂů�ĐƵƐƚŽŵĞƌ�ƐĂƟƐĨĂĐƟŽŶ��ƵƐƚŽŵŝǌĂƟŽŶ�ĨĂĐŝůŝƚǇ 
· ^ŽƵŶĚ�ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ 
· DŽĚĞƌĂƚĞ�tŽƌŬƐŚŽƉ�ĂƌĞĂ 



tĞ�ĐĂƌĞ�ĨŽƌ�ǇŽƵƌ�ŶĞĞĚƐ͘ 

 

>����Z�dzW�����>��dZ�z^ 
^ŽůŝĚ� ƐŝĚĞ� ƌĂŝů� ƉƌŽƚĞĐƟŽŶ� ĂŶĚ� ƐǇƐƚĞŵ� ƐƚƌĞŶŐƚŚ� ǁŝƚŚ� ƐŵŽŽƚŚ� ƌĂĚŝƵƐ�
ĮƫŶŐƐ�ĂŶĚ�Ă�ǁŝĚĞ�ƐĞůĞĐƟŽŶ�ŽĨ�ŵĂƚĞƌŝĂůƐ�ĂŶĚ�ĮŶŝƐŚĞƐ͘ 

dǇƉĞ >ĂĚĚĞƌ�ƚǇƉĞ�ĐĂďůĞ�ƚƌĂǇƐ 

DŽĚĞůƐ /ŶŶĞƌ�ďĞŶĚ�ͬ�KƵƚĞƌ��ĞŶĚ�ͬ�/ŶŶĞƌ�h�ďĞŶĚ�ͬ�KƵƚĞƌ�h�
�ĞŶĚ 

ZĂŶŐĞ�ŽĨ�tŝĚƚŚ ϭϬϬ�ŵŵ�ƚŽ�ϭϱϬϬ�ŵŵ 

ZĂŶŐĞ�ŽĨ�^ƉĂŶ ϮϱϬϬ�ŵŵ�ƚŽ�ϯϬϬϬ�ŵŵ 

^ŚĞĞƚ�dŚŝĐŬŶĞƐƐ ϭ͘ϱ�ŵŵ�ƚŽ�ϯ͘Ϭ�ŵŵ 

ZƵŶŐ�^ƉĂĐŝŶŐ ϮϱϬŵŵ͕�ϯϬϬŵŵ��ͬĐ 

ZĂŶŐĞ�ŽĨ�,ĞŝŐŚƚ ϱϬ�ŵŵ�ƚŽ�ϭϱϬ�ŵŵ 

DĂƚĞƌŝĂů DŝůĚ�^ƚĞĞů͕�'ĂůǀĂŶŝǌĞĚ�/ƌŽŶ͕�^^ϯϬϰ͕�^^ϯϭϲ͕��ůƵŵŝŶƵŵ 

&ŝŶŝƐŚ ,Žƚ��ŝƉ�'ĂůǀĂŶŝǌĞĚ͕�WĂŝŶƚĞĚ͕�WŽǁĚĞƌ��ŽĂƚĞĚ͕��ůĞĐͲ
ƚƌŽƉůĂƟŶŐ 

�ĐĐĞƐƐŽƌŝĞƐ ,ŽƌŝǌŽŶƚĂů��ůďŽǁ�ͬ�sĞƌƟĐĂů��ůďŽǁ�ͬ��ƋƵĂů�Θ�hŶĞƋƵĂů�
dĞĞͬ�ZĞĚƵĐĞƌƐ�ͬ�ƌŽƐƐ 



tĞ�ĐĂƌĞ�ĨŽƌ�ǇŽƵƌ�ŶĞĞĚƐ͘ 

W�Z&KZ�d���dzW�����>��dZ�z^ 
��ũŽď�ƐŝƚĞ͕��ĮĞůĚ�ĂĚĂƉƚĂďůĞ�ƐƵƉƉŽƌƚ�ƐǇƐƚĞŵ�ƉƌŝŵĂƌŝůǇ�ĨŽƌ�ůŽǁ�ǀŽůƚĂŐĞ�͕�
ƚĞůĞĐŽŵŵƵŶŝĐĂƟŽŶ��ĂŶĚ�ĮďĞƌ�ŽƉƟĐ�ĐĂďůĞƐ͘ 

dǇƉĞ WĞƌĨŽƌĂƚĞĚ�ƚǇƉĞ�ĐĂďůĞ�ƚƌĂǇƐ 

DŽĚĞůƐ /ŶŶĞƌ�ďĞŶĚ�ͬ�KƵƚĞƌ��ĞŶĚ�ͬ�/ŶŶĞƌ�h�ďĞŶĚ�ͬ�KƵƚĞƌ�h�
�ĞŶĚ 

ZĂŶŐĞ�ŽĨ�tŝĚƚŚ ϱϬ�ŵŵ�ƚŽ�ϭϱϬϬ�ŵŵ 

ZĂŶŐĞ�ŽĨ�^ƉĂŶ ϮϱϬϬ�ŵŵ�ƚŽ�ϯϬϬϬ�ŵŵ 

^ŚĞĞƚ�dŚŝĐŬŶĞƐƐ ϭ͘ϱ�ŵŵ�ƚŽ�ϯ͘Ϭ�ŵŵ 

ZĂŶŐĞ�ŽĨ�,ĞŝŐŚƚ ϱϬ�ŵŵ�ƚŽ�ϭϱϬ�ŵŵ 

DĂƚĞƌŝĂů DŝůĚ�^ƚĞĞů͕�'ĂůǀĂŶŝǌĞĚ�/ƌŽŶ͕�^^ϯϬϰ͕�^^ϯϭϲ͕��ůƵŵŝŶƵŵ 

&ŝŶŝƐŚ ,Žƚ��ŝƉ�'ĂůǀĂŶŝǌĞĚ͕�WĂŝŶƚĞĚ͕�WŽǁĚĞƌ��ŽĂƚĞĚ͕��ůĞĐͲ
ƚƌŽƉůĂƟŶŐ 

�ĐĐĞƐƐŽƌŝĞƐ ,ŽƌŝǌŽŶƚĂů��ůďŽǁ�ͬ�sĞƌƟĐĂů��ůďŽǁ�ͬ��ƋƵĂů�Θ�hŶĞƋƵĂů�
dĞĞͬ�ZĞĚƵĐĞƌƐ�ͬ��ƌŽƐƐ 



tĞ�ĐĂƌĞ�ĨŽƌ�ǇŽƵƌ�ŶĞĞĚƐ͘ 

͘ 

 

dZhE</E'�ͬ�Z���t�z^��dzW�����>��
dZ�z^ 

dǇƉĞ dƌƵŶŬŝŶŐ�ͬ�ZĂĐĞǁĂǇƐ�ƚǇƉĞ�ĐĂďůĞ�ƚƌĂǇƐ 

DŽĚĞůƐ tŝƚŚ�WĂƌƟƟŽŶƐ�ͬ�tŝƚŚŽƵƚ�WĂƌƟƟŽŶƐ 

ZĂŶŐĞ�ŽĨ�tŝĚƚŚ ϱϬ�ŵŵ�ƚŽ�ϲϬϬ�ŵŵ 

ZĂŶŐĞ�ŽĨ�^ƉĂŶ ϮϱϬϬ�ŵŵ�ƚŽ�ϯϬϬϬ�ŵŵ 

^ŚĞĞƚ�dŚŝĐŬŶĞƐƐ ϭ͘ϱ�ŵŵ�ƚŽ�Ϯ͘ϱ�ŵŵ 

ZĂŶŐĞ�ŽĨ�,ĞŝŐŚƚ ϱϬ�ŵŵ�ƚŽ�ϭϬϬ�ŵŵ 

DĂƚĞƌŝĂů DŝůĚ�^ƚĞĞů͕�'ĂůǀĂŶŝǌĞĚ�/ƌŽŶ͕�^^ϯϬϰ͕�^^ϯϭϲ͕��ůƵŵŝŶƵŵ 

&ŝŶŝƐŚ ,Žƚ��ŝƉ�'ĂůǀĂŶŝǌĞĚ͕�WĂŝŶƚĞĚ͕�WŽǁĚĞƌ��ŽĂƚĞĚ͕��ůĞĐͲ
ƚƌŽƉůĂƟŶŐ 

�ĐĐĞƐƐŽƌŝĞƐ ,ŽƌŝǌŽŶƚĂů��ůďŽǁ�ͬ�sĞƌƟĐĂů��ůďŽǁ�ͬ��ƋƵĂů�Θ�hŶĞƋƵĂů�
dĞĞͬ�ZĞĚƵĐĞƌƐ�ͬ��ƌŽƐƐ 

���ũŽď��ƐŝƚĞ�ĮůĞĚ�ĂĚĂƉƚĂďůĞ�ƐƵƉƉŽƌƚ�ƐǇƐƚĞŵ�ƉƌŝŵĂƌŝůǇ��ĨŽƌ�ƵŶĚĞƌŐƌŽƵŶĚ�
ƉƵƌƉŽƐĞ� ŽĨ� ůŽǁ� ǀŽůƚĂŐĞ͕� ƚĞůĞĐŽŵŵƵŶŝĐĂƟŽŶ� ĂŶĚ� ĚĂƚĂ� ŽƉƟĐ� ĮďĞƌ� ĐĂͲ
ďůĞƐ͘ 



tĞ�ĐĂƌĞ�ĨŽƌ�ǇŽƵƌ�ŶĞĞĚƐ͘ 

͘ 

 

t/Z�D�^,�dzW�����>��dZ�z^ 

dǇƉĞ tŝƌĞŵĞƐŚ�ƚǇƉĞ�ĐĂďůĞ�ƚƌĂǇƐ 

ZĂŶŐĞ�ŽĨ�tŝĚƚŚ ϱϬ�ŵŵ�ƚŽ�ϲϬϬ�ŵŵ 

ZĂŶŐĞ�ŽĨ�^ƉĂŶ ϮϱϬϬ�ŵŵ�ƚŽ�ϯϬϬϬ�ŵŵ 

tŝƌĞ�dŚŝĐŬŶĞƐƐ ϰ͘ϱ�ŵŵ�ƚŽ�ϲ�ŵŵ 

ZĂŶŐĞ�ŽĨ�,ĞŝŐŚƚ Ϯϱ�ŵŵ�ƚŽ�ϭϬϬ�ŵŵ 

DĂƚĞƌŝĂů DŝůĚ�^ƚĞĞů͕�'ĂůǀĂŶŝǌĞĚ�/ƌŽŶ͕�^^ϯϬϰ͕�^^ϯϭϲ͕��ůƵŵŝŶƵŵ 

&ŝŶŝƐŚ ,Žƚ��ŝƉ�'ĂůǀĂŶŝǌĞĚ͕�WĂŝŶƚĞĚ͕�WŽǁĚĞƌ��ŽĂƚĞĚ͕��ůĞĐͲ
ƚƌŽƉůĂƟŶŐ 

tŝƌĞ�ŵĞƐŚ�ĐĂďůĞ�ŵĂŶĂŐĞŵĞŶƚ�ƐǇƐƚĞŵ�ƉƌŽĚƵĐĞĚ�ĨƌŽŵ�ŚŝŐŚ�ŵĞĐŚĂŶŝĐĂů�
ƐƚƌĞŶŐƚŚ�ƐƚĞĞů�ǁŝƌĞƐ͘�/ƚ�ŝƐ�ƉƌŽĚƵĐĞĚ�ďǇ�ĮƌƐƚ�ǁĞůĚŝŶŐ�Ă�ŶĞƚ͕�ĨŽƌŵŝŶŐ�ƚŚĞ�
ĐŚĂŶŶĞů͕�ĂŶĚ�ƚŚĞŶ�ĮŶŝƐŚŝŶŐ�ĂŌĞƌ�ĨĂďƌŝĐĂƟŽŶ͘ 

D�d^����dzW�����>��dZ�z^ 
dŚŝƐ� ŝƐ� ƚǇƉŝĐĂů� ĂƌƌĂŶŐĞŵĞŶƚ� ĂŶĚ� ĂƉƉƌŽǀĞĚ�ďǇ� �ŶŐŝŶĞĞƌƐ� /ŶĚŝĂ� >ŝŵŝƚĞĚ�
;�/>Ϳ�ǁŝƚŚ�ƉƌĞƐƐ�Įƚ�ƌĞŵŽǀĂďůĞ�ĐŽǀĞƌ�ƵƐĞĚ�ĨŽƌ�ƚŚĞ�ŝŶƐƚĂůůĂƟŽŶ�ŽĨ�>ŝŐŚƟŶŐ�
&ŝǆƚƵƌĞƐ͘ 

dǇƉĞ DĞƚƐĞĐ�ƚǇƉĞ�ĐĂďůĞ�ƚƌĂǇƐ 

ZĂŶŐĞ�ŽĨ�tŝĚƚŚ ϱϬ�ŵŵ�ƚŽ�ϭϬϬ�ŵŵ 

ZĂŶŐĞ�ŽĨ�^ƉĂŶ ϮϱϬϬ�ŵŵ� 

tŝƌĞ�dŚŝĐŬŶĞƐƐ ϭ͘Ϯ�ŵŵ 

ZĂŶŐĞ�ŽĨ�,ĞŝŐŚƚ ϱϬ�ŵŵ�ƚŽ�ϭϬϬ�ŵŵ 

DĂƚĞƌŝĂů DŝůĚ�^ƚĞĞů͕�'ĂůǀĂŶŝǌĞĚ�/ƌŽŶ͕�^^ϯϬϰ͕�^^ϯϭϲ͕��ůƵŵŝŶƵŵ 

&ŝŶŝƐŚ WĂŝŶƚĞĚ͕�WŽǁĚĞƌ��ŽĂƚĞĚ͕��ůĞĐƚƌŽƉůĂƟŶŐ 



tĞ�ĐĂƌĞ�ĨŽƌ�ǇŽƵƌ�ŶĞĞĚƐ͘ 

͘ 

 

t/Z�D�^,�dzW�����>��dZ�z^ 

dǇƉĞ tŝƌĞŵĞƐŚ�ƚǇƉĞ�ĐĂďůĞ�ƚƌĂǇƐ 

ZĂŶŐĞ�ŽĨ�tŝĚƚŚ ϱϬ�ŵŵ�ƚŽ�ϲϬϬ�ŵŵ 

ZĂŶŐĞ�ŽĨ�^ƉĂŶ ϮϱϬϬ�ŵŵ�ƚŽ�ϯϬϬϬ�ŵŵ 

tŝƌĞ�dŚŝĐŬŶĞƐƐ ϰ͘ϱ�ŵŵ�ƚŽ�ϲ�ŵŵ 

ZĂŶŐĞ�ŽĨ�,ĞŝŐŚƚ Ϯϱ�ŵŵ�ƚŽ�ϭϬϬ�ŵŵ 

DĂƚĞƌŝĂů DŝůĚ�^ƚĞĞů͕�'ĂůǀĂŶŝǌĞĚ�/ƌŽŶ͕�^^ϯϬϰ͕�^^ϯϭϲ͕��ůƵŵŝŶƵŵ 

&ŝŶŝƐŚ ,Žƚ��ŝƉ�'ĂůǀĂŶŝǌĞĚ͕�WĂŝŶƚĞĚ͕�WŽǁĚĞƌ��ŽĂƚĞĚ͕��ůĞĐͲ
ƚƌŽƉůĂƟŶŐ 

tŝƌĞ�ŵĞƐŚ�ĐĂďůĞ�ŵĂŶĂŐĞŵĞŶƚ�ƐǇƐƚĞŵ�ƉƌŽĚƵĐĞĚ�ĨƌŽŵ�ŚŝŐŚ�ŵĞĐŚĂŶŝĐĂů�
ƐƚƌĞŶŐƚŚ�ƐƚĞĞů�ǁŝƌĞƐ͘�/ƚ�ŝƐ�ƉƌŽĚƵĐĞĚ�ďǇ�ĮƌƐƚ�ǁĞůĚŝŶŐ�Ă�ŶĞƚ͕�ĨŽƌŵŝŶŐ�ƚŚĞ�
ĐŚĂŶŶĞů͕�ĂŶĚ�ƚŚĞŶ�ĮŶŝƐŚŝŶŐ�ĂŌĞƌ�ĨĂďƌŝĐĂƟŽŶ͘ 

D�d^����dzW�����>��dZ�z^ 
dŚŝƐ� ŝƐ� ƚǇƉŝĐĂů� ĂƌƌĂŶŐĞŵĞŶƚ� ĂŶĚ� ĂƉƉƌŽǀĞĚ�ďǇ� �ŶŐŝŶĞĞƌƐ� /ŶĚŝĂ� >ŝŵŝƚĞĚ�
;�/>Ϳ�ǁŝƚŚ�ƉƌĞƐƐ�Įƚ�ƌĞŵŽǀĂďůĞ�ĐŽǀĞƌ�ƵƐĞĚ�ĨŽƌ�ƚŚĞ�ŝŶƐƚĂůůĂƟŽŶ�ŽĨ�>ŝŐŚƟŶŐ�
&ŝǆƚƵƌĞƐ͘ 

dǇƉĞ DĞƚƐĞĐ�ƚǇƉĞ�ĐĂďůĞ�ƚƌĂǇƐ 

ZĂŶŐĞ�ŽĨ�tŝĚƚŚ ϱϬ�ŵŵ�ƚŽ�ϭϬϬ�ŵŵ 

ZĂŶŐĞ�ŽĨ�^ƉĂŶ ϮϱϬϬ�ŵŵ� 

tŝƌĞ�dŚŝĐŬŶĞƐƐ ϭ͘Ϯ�ŵŵ 

ZĂŶŐĞ�ŽĨ�,ĞŝŐŚƚ ϱϬ�ŵŵ�ƚŽ�ϭϬϬ�ŵŵ 

DĂƚĞƌŝĂů DŝůĚ�^ƚĞĞů͕�'ĂůǀĂŶŝǌĞĚ�/ƌŽŶ͕�^^ϯϬϰ͕�^^ϯϭϲ͕��ůƵŵŝŶƵŵ 

&ŝŶŝƐŚ WĂŝŶƚĞĚ͕�WŽǁĚĞƌ��ŽĂƚĞĚ͕��ůĞĐƚƌŽƉůĂƟŶŐ 



tĞ�ĐĂƌĞ�ĨŽƌ�ǇŽƵƌ�ŶĞĞĚƐ͘ 



tĞ�ĐĂƌĞ�ĨŽƌ�ǇŽƵƌ�ŶĞĞĚƐ͘ 



tĞ�ĐĂƌĞ�ĨŽƌ�ǇŽƵƌ�ŶĞĞĚƐ͘ 



tĞ�ĐĂƌĞ�ĨŽƌ�ǇŽƵƌ�ŶĞĞĚƐ͘ 

͘ 

 
%$5�*5$7,1*� 

 
67(5/,1*� '852� EDU � JUDWLQJ� FDQ� EH� GHILQHG� DV� D� VHU LHV� RI�
PHWDO�EDUV�SRVLWLRQHG�YHUWLFDOO\��SODFHG�DQ�HTXDO�GLVWDQFH�DSDUW�DQG�
MRLQHG�E\�FURVV�PHPEHUV�WR�IRUP�D�UHFWDQJXODU�RU�UHWLFXOLQH�SDWWHUQ��
7\SLFDOO\�PDQXIDFWXUHG�IURP�PLOG�FDUERQ�VWHHO�������VHULHV�DOXPL�
QXP�DQG�����VHULHV�VWDLQOHVV�VWHHOV��EDU�JUDWLQJV�DUH�DOVR�DYDLODEOH�
LQ�VSHFLDOW\�PHWDO�DOOR\V�WR�VXLW�QHDUO\�DQ\�DSSOLFDWLRQ�� 
 
%($5,1*�%$56� –�7KH�YHUWLFDOO\�SRVLWLRQHG�EDUV�DUH�GHVLJQDWHG�
DV� WKH�EHDULQJ�EDUV��7KHVH�EDUV� UDQJH� LQ� VL]H� IURP������[������ IRU�
OLJKW� SHGHVWULDQ� WUDIILF� WR� ��� [� ����� IRU� H[WUHPH� YHKLFXODU� ORDGV��
7\SLFDOO\��WKH�VSDFLQJ�RI�WKH�EHDULQJ�EDUV�LV�LQGLFDWHG�LQ�VL[WHHQWKV�
RI�DQ�LQFK��PHDVXUHG�IURP�WKH�FHQWHU�RI�RQH�EDU�WR�WKH�FHQWHU�RI�WKH�
DGMDFHQW�EDU��7KLV�FHQWHU-WR-FHQWHU�RU�RQ�FHQWHU�VSDFLQJ�UDQJHV�IURP�
������ WR� ������� ��-������� RQ� VWDQGDUG� JUDWLQJ� SURGXFWV�� 6WDQGDUG�
JUDWLQJV�DUH�DOVR�DYDLODEOH�ZLWK�ZLGHU�VSDFLQJ�SURYLGLQJ�HYHQ�JUHDW�
HU� RSHQ� DUHD�� EXW� VKRXOG� QRW� EH� VSHFLILHG� ZLWKRXW� FRQVXOWLQJ� WKH�
PDQXIDFWXUHU��+HDY\�'XW\� JUDWLQJ� SURGXFWV� DUH� FRPPRQO\�PDQX�
IDFWXUHG�ZLWK�EHDULQJ�EDU�VSDFLQJ�UDQJLQJ�IURP��������WR����������-�
������RQ�FHQWHU�� 
 
&5266�%$56�–�7KH�EDUV�XVHG�WR�VHFXUH�WKH�SRVLWLRQ�RI�WKH�EHDU�
LQJ�EDUV�DUH�FRPPRQO\�GHVLJQDWHG�DV�WKH�FURVV�EDUV��&URVV�EDU�SUR�
ILOHV�YDU\�DFFRUGLQJ�WR�WKH�PHWKRG�RI�DVVHPEO\�DQG�PDWHULDO�VHOHFW�
HG��$V�ZLWK�EHDULQJ�EDUV��FURVV�EDU�VSDFLQJ�LV�PHDVXUHG�DV�RQ�FHQWHU�
VSDFLQJ��7KH�FXVWRPDU\�FURVV�EDU�VSDFLQJ�LV����RQ�FHQWHU��2Q�VSH�
FLDO�RUGHU�����RQ�FHQWHU�DQG�RWKHU�VSHFLDO�VSDFLQJ�DUH�DOVR�DYDLODEOH�� 
 
 

 
 



tĞ�ĐĂƌĞ�ĨŽƌ�ǇŽƵƌ�ŶĞĞĚƐ͘ 

͘ 

 

7+(�%$5�*5$7,1*�$'9$17$*(� 

)RU� PRUH� WKDQ� �� \HDUV�� RXU� EDU� JUDWLQJ� KDV� EHHQ� WKH� SUHGRPLQDQW�
FKRLFH�DPRQJ�RSHQ�PHWDO�IORRULQJ�SURGXFWV��)HDWXUHV�WKDW�PDNH�EDU�
JUDWLQJ�WKH�SUHIHUUHG�SURGXFW�LQFOXGH�� 

· $SSURSULDWH�0DWHULDOV�–�0DQXIDFWXUHG�IURP�FDUERQ�VWHHO��DOX�
PLQXP��VWDLQOHVV�VWHHO�DQG�VSHFLDOW\�DOOR\V��EDU�JUDWLQJV�SURYLGH�
VDIH�� GXUDEOH� DQG� IXQFWLRQDO� SURGXFWV� IRU� QHDUO\� DOO� HQYLURQ�
PHQWV�� 

· +LJK�3HUFHQWDJH�RI�2SHQ�$UHD�–�7\SLFDOO\�UDQJLQJ�IURP����WR�
���SHUFHQW�� WKLV� DOORZV� IRU� WKH� XQKLQGHUHG� SDVVDJH� RI� OLJKW�� DLU�
DQG� OLTXLGV�� WKHUHE\� UHGXFLQJ� WKH� FRVWV� IRU� OLJKWLQJ�� YHQWLODWLRQ�
DQG�ILUH�VXSSUHVVLRQ�� 

· +LJK�6WUHQJWK-WR-:HLJKW�5DWLR�–�'HVLJQHG�IRU�PD[LPXP�HIIL�
FLHQF\��PHWDO�EDU�JUDWLQJV�DUH�FDSDEOH�RI�VXSSRUWLQJ�ORDGV�UDQJ�
LQJ� IURP� OLJKW� SHGHVWULDQ� WUDIILF� WR� WKH� KHDYLHVW� YHKLFXODU� DQG�
DLUFUDIW�ORDGV�� 

· 3URGXFW�)OH[LELOLW\�–�EDU�JUDWLQJ�DQG�VWDLU�WUHDGV�FDQ�EH�VKRS�RU�
ILHOG� IDEULFDWHG� WR� VXLW� WKH� H[DFW� FRQILJXUDWLRQ� RI� \RXU� DSSOLFD�
WLRQV�� 

· (FRQRP\�–�,Q�PRVW�FDVHV�WKH�JUDWLQJ�LV�VKRS�IDEULFDWHG�WR�ILW�WKH�
FRQWRXUV�DQG�LQWULFDFLHV�RI�HDFK�MRE��ZLWK�WKH�ILQLVK�DSSOLHG�SULRU�
WR� DUULYLQJ� DW� WKH� MREVLWH�� 2QFH� DQFKRUHG� LQ� SODFH�� WKH� IORRU� LV�
LPPHGLDWHO\� UHDG\� IRU� VHUYLFH�� WKHUHE\�PLQLPL]LQJ� FRVWO\� ILHOG�
ODERU�� 

· 0DLQWHQDQFH-)UHH� –�7KH�KLJK�SHUFHQWDJH�RI�RSHQ�DUHD�DOORZV�
IRU�H[FHOOHQW�GUDLQDJH�DQG�WKH�IUHH�SDVVLQJ�RI�GHEULV��WKXV�FUHDW�
LQJ�D�YLUWXDOO\�PDLQWHQDQFH-IUHH�VXUIDFH�� 

 

7KHVH� IHDWXUHV�� FRPELQHG� ZLWK� XQSDUDOOHOHG� GHGLFDWLRQ� WR� VHUYLFH�
PDNH�*UDWLQJ�3DFLILF�\RXU�FOHDU�FKRLFH�IRU�JUDWLQJ��'HVLJQ�FRQVXOWD�
WLRQ��YDVW�LQYHQWRULHV��FRPSOHWH�IDEULFDWLRQ�IDFLOLWLHV�DQG�LPPHGLDWH�
GHOLYHU\�DUH�WKH�EHQFKPDUNV�WKDW�KDYH�OHG�WR�WKH�VXFFHVV�RI�RXU�FRP�
SDQ\��<RXU�LQTXLULHV�DUH�ZDUPO\�ZHOFRPHGǤ� 



tĞ�ĐĂƌĞ�ĨŽƌ�ǇŽƵƌ�ŶĞĞĚƐ͘ 

͘ 

 

*DOYDQL]HG�6WHHO�*UDWLQJ���3ODWIRUP�*UDWLQJ 

 

6WHHO�SODWH�E\�WKH�JULG�ORDG�RQ�FHUWDLQ�IODW�VWHHO�EDU�DQG�
VSDFLQJ�DIIDLUV�ZLWK�WKH�KLJK�SUHVVXUH�UHVLVWDQFH�ZHOGLQJ�
PDFKLQH�ZHOGHG� WRJHWKHU�RQ� WKH�RULJLQDO�SODWH�� WKH� FXW�
WLQJ�� LQFLVLRQ�� RSHQLQJ�� WKH� SDFNDJH-SURFHVVLQJ� SURFH�
GXUHV�VXFK�DV�FXVWRPHU�GHPDQG�IURP�WKH�ILQLVKHG�SURG�
XFW��,WV�FKDUDFWHULVWLFV��KLJK-LQWHQVLW\��OLJKW�VWUXFWXUH��WKH�
JULG�SUHVVXUH�ILUPO\�ZHOGHG�VWUXFWXUH�WR�D�KLJK�FDSDFLW\��
OLJKW�VWUXFWXUH��HDV\�ORDGLQJ�DQG�RWKHU�FKDUDFWHULVWLFV�RI�
DHVWKHWLF� DSSHDUDQFH�� GXUDELOLW\�� KRW-GLS� ]LQF� VXUIDFH�
WUHDWPHQW�VR�DV�WR�PDNH�LW�D�JRRG�DQWL-FRUURVLRQ�FDSDFL�
W\���6KLQ\�VXUIDFH�DSSHDUDQFH��YHQWLODWLRQ��OLJKWLQJ��KHDW��
H[SORVLRQ-SURRI�� DQWL-VNLG�RI�JRRG-SORW�GLUW��6WHHO�*UDW�
LQJ� LV� PDGH� E\� VWDLQOHVV� RU� PLOG� VWHHO� RI� FHUWDLQ� VL]HV�
WKURXJK�WKH�SURFHVVLQJ�RI�JURRYLQJ��ORFN-SUHVVXUH��ZHOG�

LQJ�� ILQLVKLQJ�DQG�RWKHU� WUHDWPHQW�� ,QGXVWULDO�EDU�JUDWLQJV�FDQ�EH�DFWXDOO\�PDGH�IURP�FRSSHU��DOXPLQXP�
DQG�RWKHU�PDWHULDOV��ZKLOH�JDOYDQL]HG�VWHHO�JUDWLQJ�LV� WKH�PRVWO\�XVHG�RQH�GXH�WR�LWV�HFRQRPLF�FRVW�DQG�
JRRG�SURSHUW\� 

6WHHO�JUDWLQJ��ZLWK�UREXVW�GHVLJQ�DQG�VSDQQLQJ�DELOLWLHV��LV�YHU\�VWURQJ�DQG�VDIH�IRU�WKH�VXSSRUW�RI�IORRUV�
DQG�HOHYDWHG�ZDONZD\��,W�FDQ�EH�XVHG�IRU�FHLOLQJ��LQWHULRU�GHFRUDWLRQ��SODWIRUP�DLVOH��YHQWLODWLRQ�ZLQGRZV��
�:HOOV���DGYHUWLVLQJ�SODTXH�DQG�RWKHU�FRQVWUXFWLRQ� 

7KH�DGYDQWDJHV��VSHFLILF�DSSOLFDWLRQ�DQG�IHDWXUHV�RI�VWHHO�JUDWLQJ� 

6WHHO�JUDWLQJ�RIIHUV�WKH�IROORZLQJ�DGYDQWDJHV�FRPSDUHG�ZLWK�VWHHO�JULG�VKHHWV� 

6WHHO�JUDWLQJ�KDV�OLJKW�ZHLJKW��JRRG�VWUHQJWK��ODUJH�FDUU\LQJ�FDSDFLW\�DQG�FDQ�VDYH�PDWHULDOV�DQG�FRVW��,W�
RIIHUV�JRRG�YHQWLODWLRQ�RI�OLJKW�DQG�ZLQG��D�PRGHUQ�VHQVH��DHVWKHWLF�DSSHDUDQFH�DQG�DQWL-VNLG�VDIHW\��,W�LV�
DOVR�HDV\�WR�FOHDQ��HDV\�WR�LQVWDOODWLRQ�DQG�GXUDEOH�IRU�XVHV� 

6WHHO�JUDWLQJ�SURGXFWV�DUH�GHVLJQHG�DQG�PDQXIDFWXUHG�IRU�YDULRXV�LQGXVWULDO�DQG�FLYLO�FRQVWUXFWLRQV�LQ�FLW\�
URDG��JDUGHQV��\DUG��DLUSRUW��UDLOZD\�DQG�LQGXVWULDO�HQJLQHHULQJ��DQG�WKH\�RIIHU�WKH�IROORZLQJ�WKH�IHDWXUHV� 

· $HVWKHWLF�RXWORRN� 6LPSOH�OLQHV�DQG�VLOYHU�DSSHDUDQFH�PHHWLQJ�WKH�PRGHUQ�WUHQG� 
· 7KH�EHVW�GUDLQDJH� /HDNDJH�DUHD�RI������SHUFHQW��PRUH�WKDQ�WZLFH�RI�FDVW�LURQ�SURGXFWV� 
· +RW-GLS�JDOYDQL]HG�WUHDWPHQW� *RRG�UXVW-SURRI�SURSHUW\��PDLQWHQDQFH-IUHH�UHSODFHPHQW� 
· $QWL-WKHIW�GHVLJQ� 7KH�FRYHU�DQG�WKH�IUDPH�LV�MRLQW�ZLWK�KLQJH�RIIHULQJ�VHFXULW\��VDIHW\�DQG�RSHQ�FRQ�
YHQLHQFH� 
· 6DYLQJV�LQYHVWPHQWV� /DUJH-VSDQ��/HVV�ORVW�IRU�KHDY\�ORDG�FRPSDUHG�ZLWK�FDVW�LURQ�SURGXFWV��&RVW�
FDQ�EH�VDYHG�IRU�WKH�ULVN�RI�EHLQJ�VWROHQ�RU�FUXVKLQJ�RQH�LI�FDVW�LURQ�LV�XVHV� 
· +LJK�VWUHQJWK� 7KH�VWUHQJWK�DQG�WKH�WRXJKQHVV�DUH�PXFK�KLJKHU�WKDQ�FDVW�LURQ��&DQ�EH�XVHG�IRU�WHUPL�
QDOV��DLUSRUW�DQG�RWKHU�ODUJH-VSDQ�DQG�KHDY\�ORDGLQJ�FRQGLWLRQ� 
· 6SHFLILFDWLRQV� 0RUH�VSHFLILFDWLRQV�DQG�VL]HV�RSWLRQDO�IRU�PHHWLQJ�YDULRXV�HQYLURQPHQW��ORDG��VSDQ��
VL]HV�DQG�VKDSHV� 

6XUIDFH�7UHDWPHQW� 
· 6WHHO�JUDWLQJ�XQWUHDWHG� $OORZLQJ�TXLFNHU�GHOLYHU\�WR�FXVWRPHUV�ZKRP�IDEULFDWH�DQG�JDOYDQL]H�WKH�
JUDWLQJ�RQ�WKHLU�RZQ� 
*DOYDQL]HG� +RW�'LS�*DOYDQL]LQJ� FDQ� JLYH� D� K\JLHQLF� DQG� FOHDQ�PDLQWH� QDQFH�IUHH�EULJKW� ILQ�
LVK� 
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:HOGHG�6WHHO�*UDWLQJ�IRU�6WDLU�7UHDGV��:DON�:D\��3ODWIRUP�
DQG�9DULRXV�)ORRU 

 

:HOGHG�VWHHO�JUDWLQJ LV�RQH�RI�WKH�PRVW�FRPPRQO\�XVHG�VWHHO�JUDWLQJ��DOVR�FDOOHG�PHWDO�RSHQ�EDU�JUDWLQJ��
:HOGHG�VWHHO�JUDWLQJ�LV�PDGH�RI�FDUERQ�VWHHO�RU�VWDLQOHVV�VWHHO��:HOGHG�VWHHO�JUDWLQJ�KDV�DQWL-VOLS�VXUIDFH��
FRUURVLRQ�UHVLVWDQFH��JRRG�GUDLQDJH�IXQFWLRQ��KLJK�VWUHQJWK�DQG�ORDG�FDSDFLW\��6R�LW�LV�ZLGHO\�XVHG�DV�
ZDONZD\��VWDLU��IHQFH��VKHOI��FHLOLQJ�DQG�IORRU�LQ�PDQ\�SODFHV�� 

6SHFLILFDWLRQV� 
· 0DWHULDO� FDUERQ�VWHHO�DQG�VWDLQOHVV�VWHHO� 
· 6XUIDFH�WUHDWPHQW� JDOYDQL]HG��PLOO�ILQLVKHG��SDLQWHG��SRZGHU�FRDWHG��HWF� 
· 6XUIDFH�W\SH� VWDQGDUG�SODLQ�VXUIDFH��VHUUDWHG�VXUIDFH� 
· %HDULQJ�EDU�W\SH� SODLQ�EHDULQJ�EDU�DQG�VHUUDWHG�EHDULQJ�EDU� 
· 6WDQGDUG�SLWFK�RI�FURVV�EDU� ���PP�	�����PP� 
 

)HDWXUHV� 

+LJK�VWUHQJWK�DQG�ORDG�FDSDFLW\� 

$QWL-VOLS�VXUIDFH� 

&RUURVLRQ�UHVLVWDQFH� 

*RRG�GUDLQDJH�IXQFWLRQ� 

(DV\�WR�LQVWDOO�DQG�PDLQWDLQ� 

$SSOLFDWLRQV�RI�ZHOGHG�VWHHO�JUDWLQJ� 

3ODWIRUP VHUYLFHV�LQ�LQGXVWULDO�DQG�HQHUJ\�FRQVWUXF�
WLRQ� 

:DONZD\ RI�EULGJHV�DQG�WUDQVLWLRQV� 

6KHOI RI�IDFWRU\�DQG�VXSHUPDUNHW� 

&HLOLQJ RI�IDFWRU\��KRXVH�DQG�KDOO� 

*XOO\�DQG�ZHOO�FRYHU RI�VWUHHW�DQG�KXJH�\DUG� 
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67(5'852� ,1'8675,(6� 397�� /7'�� DQ� ,62� FHUWLILHG� DQG� DS�
SURYHG�YHQGRU��KDV�SURYHQ�WR�EH�WKH�LGHDO�FKRLFH�LQ�SURYLGLQJ�HIIHF�
WLYH��HIILFLHQW�DQG�UHOLDEOH�VROXWLRQV�LQ�(DUWKLQJ�DQG�/LJKWLQJ��6LQFH�
LQVSHFWLRQ�RI� WKH�FRPSDQ\�LW�KDV�EHHQ�SURYLGLQJ�WHFKQLFDO�� ORJLVWL�
FDO�DQG�VDOHV�VXSSRUW��67(5'852�,1'8675,(6�397��/7'��H[�
DPLQHV� HYHU\� VWHS� LQ� WKH�PDQXIDFWXULQJ� SURFHVV� DQG� DSSOLHV� VWULFW�
SURFHGXUHV�WR�HQVXUH�WKH�KLJKHVW�SRVVLEOH�TXDOLW\�LQ�HYHU\�SURGXFW��
$Q�5	'� WHDP� KDV� EHHQ� SXW� LQ� SODFH� WR� RIIHU� LQVWDOOHUV� DQG� HQJL�
QHHUV�LQQRYDWLYH�SURGXFWV�WKDW�FRPELQH�UHOLDELOLW\��VDIHW\�DQG�YDOXH��
:LWK� PDQXIDFWXULQJ� IDFLOLWLHV� WR� FRSH� ZLWK� WKH� KLJK� GHPDQG� RQ�
(DUWKLQJ�DQG�/LJKWLQJ��67(5'852�,1'8675,(6�397��/7'�� LV�
VHWWLQJ� WKH� SDFH� LQ� SURGXFW� LQQRYDWLRQ�� TXDOLW\� FRQWURO� DQG� WLPHO\�
GHOLYHU\��:H� YDOXH� RXU� SULGH� LQ� WKH� WUXVW� DQG� VDWLVIDFWLRQ� HDUQHG�
IURP�RXU�HVWHHPHG�FXVWRPHUV�ZKLFK�SRVLWLRQHG�XV�DV�D�OHDGHU�DV�ZH�
SHUVLVW�RQ�SURYLGLQJ�WKH�XWPRVW�OHYHO�RI�TXDOLW\�� 
 

 
/LJKWQLQJ�LV�D�QDWXUDO�IORZ�RI�VWDWLF�HOHFWULFLW\�EHWZHHQ�WKH�VN\�DQG�
WKH�JURXQG��,W�VWULNHV�EXLOGLQJV��VWUXFWXUHV��WUHHV��OLYHVWRFN�DQG�SHU�
VRQV�LQ�DOO�SDUWV�RI�WKH�ZRUOG��$OWKRXJK�LW�UDUHO\�RFFXUV�LQ�VRPH�DUH�
DV��LW�LV�D�VHYHUHO\�GHVWUXFWLYH�KD]DUG�ZKRVH�GHVWUXFWLYH�IRUFH�LV�EH�
\RQG�KXPDQ�VFDOH��7KH�GDPDJH�IURP�OLJKWQLQJ�FRPHV�IURP�HOHFWUR�
FXWLRQ��KXPDQ�EXUQV��EXUQLQJ�EXLOGLQJV��H[SORVLRQV��PHOWHG�RU�GDP�
DJHG�HOHFWULFDO�HTXLSPHQW�DQG�VWUHVVHV�RQ�HOHFWULFDO�HTXLSPHQW�WKDW�
DUH�UHVSRQVLEOH�IRU�IDLOXUHV��$Q�HIIHFWLYH�HDUWKLQJ�V\VWHP�LV�D�IXQGD�
PHQWDO� UHTXLUHPHQW� RI� DQ\�PRGHUQ� VWUXFWXUH� RU� V\VWHP� IRU� RSHUD�
WLRQDO�DQG��RU�VDIHW\�UHDVRQV��:LWKRXW�VXFK�D�V\VWHP��WKH�VDIHW\�RI�D�
VWUXFWXUH�� WKH� HTXLSPHQW� FRQWDLQHG� ZLWKLQ� LW� DQG� LWV� RFFXSDQWV� LV�
FRPSURPLVHG��,Q�RUGHU�WR�SUHVHUYH�UHVRXUFHV�DQG�KXPDQ�OLYHV�D�UH�
OLDEOH�OLJKWQLQJ�SURWHFWLRQ�V\VWHP�PXVW�EH�VHW�LQ�SODFH�DQG�PXVW�EH�
WDNHQ�LQWR�DFFRXQW�GXULQJ�WKH�SODQQLQJ�VWDJH�RI�DQ\�SURMHFW��$�UHOLD�
EOH� OLJKWQLQJ�SURWHFWLRQ� V\VWHP� LQWHUFHSWV� OLJKWQLQJ� VWULNHV� DQG� DW�
WHPSWV�WR�JXLGH�WKH�VWDWLF�HOHFWLF�IORZ�GRZQ�D�FKRVHQ�SDWK��VOLJKWO\�
DZD\� IURP� WKH�SHRSOH�� VWUXFWXUHV� DQG�HOHFWULFDO� HTXLSPHQW�� ,W� SUR�
YLGHV�PHDQV� WR� FDUU\� HOHFWULF� FXUUHQWV� LQWR� WKH� HDUWK�XQGHU�QRUPDO�
DQG� IDXOW� FRQGLWLRQV� ZLWKRXW� H[FHHGLQJ� DQ\� RSHUDWLQJ� DQG� HTXLS�
PHQW�OLPLWV�RU�DGYHUVHO\�DIIHFWLQJ�FRQWLQXLW\�RI�VHUYLFH�DQG�DVVXUH�
WKDW�D�SHUVRQ�LQ�WKH�YLFLQLW\�RI�JURXQGHG�IDFLOLWLHV�LV�QRW�H[SRVHG�WR�
WKH�GDQJHU�RI�FULWLFDO�HOHFWULF�VKRFN�� 
 
2XU�(DUWKLQJ�DQG�/LJKWQLQJ�6\VWHP�SURYLGH�D�GHSHQGDEOH�VWUXFWXUH�
WR�SURWHFW�UHVRXUFHV�IURP�VXFK�KD]DUGV��:H�RIIHU�D�SURGXFWV�PDGH�
IURP�KLJKO\�FRQGXFWLYH�PDWHULDOV�DQG�ZLWK�KLJK�UHVLVWDQFH�WR�FRUUR�
VLRQ�WR�DFKLHYH�D�VXVWDLQDEOH�³FRQQHFWLRQ´�WR�HDUWK� 

($57+,1*�	�/,*+7,1*�3527(&7,21� 

:+<�,6�/,*+71,1*�3527(&7,21�,03257$17" 
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7KHUH�DUH�PDQ\�EHQHILWV�RI�FRPLQJ�IRU�HDUWKLQJ�DQG�OLJKWQLQJ�DQDO�
\VLV��–� 
 
· 6SHFLDOLVW�DGYLFH�IURP�RXU�IXOO\�TXDOLILHG�WHFKQLFDO�WHDP��ZKLFK�

IRFXVHV�RQ�HDUWKLQJ�DQG�OLJKWQLQJ�SURWHFWLRQ� 
· $FWLYH� FRQWULEXWLRQ� WR� QDWLRQDO� DQG� KDUPRQLVHG� �LQWHUQDWLRQDO�

VWDQGDUGV�HQVXUHV�RXU�HQJLQHHUV�UHPDLQ�DW�WKH�IRUHIURQW�RI�QHZ�
GHYHORSPHQWV�LQ�HDUWKLQJ�DQG�OLJKWQLQJ�SURWHFWLRQ� 

· 'HVLJQV� WKDW�FRPSO\�ZLWK�DOO� UHOHYDQW� VWDQGDUGV� -�QDWLRQDO�DQG�
LQWHUQDWLRQDO� 

· 2XU�UHVSRQVLELOLW\�IRU�SURYLGLQJ�D�GHVLJQ�WKDW�LV�VDIH� 
· ([SHULHQFH�DQG� WKH�VRIWZDUH� WR�SURYLGH�DQ� µRSWLPXP¶�GHVLJQ� -�

RQH� WKDW� GRHVQ¶W� XVH�PRUH�PDWHULDO� WKDQ� LV� QHFHVVDU\� -� VDYLQJ�
\RXU�PRQH\� 

· 0DQXIDFWXULQJ� H[SHULHQFH� DQG� H[SHUWLVH� XWLOL]LQJ� RXU�
NQRZOHGJH�RI�WKH�SURGXFWV�DYDLODEOH�WR�SURYLGH�D�WDLORUHG�GHVLJQ�
WKDW�FDQ�EH�LQVWDOOHG�XVLQJ�WKH�PRVW�DSSURSULDWH�DQG�XS-WR-GDWH�
SURGXFWV� 

 
6RLO�UHVLVWLYLW\�VXUYH\V�$�FRPSUHKHQVLYH�VRLO�UHVLVWLYLW\�VXUYH\�LV�
NH\�WR�FUHDWLQJ�DQ�HIIHFWLYH�HDUWKLQJ�V\VWHP��DV�LQDGHTXDWH�RU�HUUR�
QHRXV�VRLO�UHVLVWLYLW\�UHDGLQJV�DUH�OLNHO\�WR�UHVXOW�LQ�D�IODZHG�GHVLJQ��
2XU� VLWH� VXUYH\V� WDNH�PXOWLSOH� DFFXUDWH� VRLO� UHVLVWLYLW\� UHDGLQJV� DW�
YDULRXV�GHSWKV�DFURVV�WKH�VLWH��$V�WKHVH�UHVXOWV�IRUP�WKH�EDVLV�RI�WKH�
ZKROH�HDUWKLQJ�GHVLJQ��WKH�H[SHULHQFH�RI�RXU�HQJLQHHUV�LV�FULWLFDO�LQ�
HQVXULQJ�FRUUHFW�LPSOHPHQWDWLRQ�RI�WKH�WHVW�GDWD�� 
 
$QDO\VLV�	�HDUWKLQJ�GHVLJQ�8VLQJ�WKH�ODWHVW�FRPSXWHU �DLGHG�GH�
VLJQ�	�PRGHOOLQJ� VRIWZDUH�ZH� FDQ� SURGXFH� GHWDLOHG� RU� EXGJHWDU\�
HDUWK�HOHFWURGH�DQG�OLJKWQLQJ�SURWHFWLRQ�V\VWHP�GHVLJQV��LQ�FRPSOL�
DQFH� ZLWK� UHFRJQLVHG� VWDQGDUGV� DQG� ZKDWHYHU� WKH� FRPSOH[LW\� RI�
V\VWHP�UHTXLUHG�� 
 
)XOO�HDUWKLQJ�DQDO\VLV�XVHV�VWDWH-RI-WKH-DUW�VRIWZDUH�WR�GHWHUPLQH�WKH�
VWHS� DQG� WRXFK�YROWDJHV�� HDUWK�SRWHQWLDO� ULVH� DQG� IDOO�� DQG�KRW�FROG�
VLWH�FODVVLILFDWLRQ�RI� WKH� VLWH�JHQHUDWHG�E\� WKH� LQLWLDO�GHVLJQ��(DUWK�
UHVLVWDQFH�PHDVXUHPHQW� 
 
(DUWK� UHVLVWDQFH� PHDVXUHPHQW� LV�HVVHQWLDO� WR�DFFXUDWHO\�GHWHU �
PLQH�WKDW�WKH�LQVWDOOHG�HDUWKLQJ�V\VWHP�PHHWV�WKH�DQWLFLSDWHG�FULWHULD�
ODLG� RXW� LQ� WKH� LQLWLDO� GHVLJQ��2XU� WHFKQLFLDQV� HQVXUH� DOO�PHDVXUH�
PHQWV�DUH�FRUUHFWO\�WDNHQ�DQG�LQWHUSUHWHG��VR�WKDW�WKH�WUXH�UHVLVWDQFH�
RI�WKH�HDUWKLQJ�V\VWHP�FDQ�EH�DFFXUDWHO\�GHWHUPLQHG�DQG�YHULILHG�� 

(DUWKLQJ�	�OLJKWQLQJ�SURWHFWLRQ�VROXWLRQV� 
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6WUXFWXUDO�OLJKWQLQJ�SURWHFWLRQ� 
 
)URP� 67(5'852� ,1'8675,(6� 397�� /7'�� � DLU� WHUPLQDWLRQ�
V\VWHPV� LQFOXGLQJ� DLU� URGV� DQG� VWULNH� SODWHV� WR� FDSWXUH� OLJKWQLQJ�
VWULNHV�� WKURXJK� WR� RXU� FRPSUHKHQVLYH� UDQJH� RI� GRZQ� FRQGXFWRUV�
DQG� OLJKWQLQJ�SURWHFWLRQ�FRPSRQHQWV�ZKLFK�FKDQQHO� OLJKWQLQJ�HQ�
HUJ\�VDIHO\�WR�D�)XUVH�HDUWK�WHUPLQDWLRQ�QHWZRUN�� 
· $LU�WHUPLQDWLRQ�V\VWHPV� 
· /LJKWQLQJ�SURWHFWLRQ�FRQGXFWRUV� 
· &RQGXFWRU�FOLSV��FODPSV�DQG�KROGIDVWV 
· %LPHWDOOLF�FRQQHFWLRQ�FRPSRQHQWV� 
 
 
 
 
 
 

 
 
 
 
 
 
 

 
(DUWKLQJ� 
$� FRPELQDWLRQ� RI� 67(5'852� ,1'8675,(6� 397�� /7'�� HDUWK�
HOHFWURGHV�� VRLO� FRQGLWLRQLQJ�� FRQGXFWRUV� DQG� HTXLSRWHQWLDO� ERQG�
LQJ�EDUV�SURYLGH�DQ�HIIHFWLYH�� ORZ�UHVLVWDQFH�GLVVLSDWLRQ�IURP�WKH�
OLJKWQLQJ�SURWHFWLRQ�V\VWHP�WR�HDUWK�� 
· (DUWK�URGV�DQG�FRQGXFWRU�V\VWHPV� 
· 0HFKDQLFDO�HDUWK�FODPSV�DQG�ERQGV� 
· 6RLO�FRQGLWLRQLQJ�DJHQWV� 
· (DUWK�EDUV�DQG�HTXLSRWHQWLDO�ERQGLQJ� 

(DUWKLQJ�	�OLJKWQLQJ�SURWHFWLRQ�VROXWLRQV� 



tĞ�ĐĂƌĞ�ĨŽƌ�ǇŽƵƌ�ŶĞĞĚƐ͘ 

D���ƉĂŶĞů� ŝƐ�ĚĞƐŝŐŶĞĚ�ƚŽ�ŵĞĞƚ�Ă�ƐƉĞĐŝĮĐ�ƌĞƋƵŝƌĞŵĞŶƚ�ŽĨ�ĐŽŶƚƌŽůůŝŶŐ�
ĞůĞĐƚƌŝĐ�ŵŽƚŽƌ͘� �ůů� ƚŚĞ�ǁŽƌŬŝŶŐ� ƉĂƌĂŵĞƚĞƌƐ� ŽĨ� ĂŶ� ĞůĞĐƚƌŝĐ�ŵŽƚŽƌ� ĂƌĞ�
ƚĂŬĞŶ�ŝŶƚŽ�ĂĐĐŽƵŶƚ�ǁŚŝůĞ�ĚĞƐŝŐŶŝŶŐ�D���;DŽƚŽƌ�ĐŽŶƚƌŽůůĞƌ�ĐĞŶƚĞƌͿ͘��Ŷ�
ĂƵƚŽŵĂƚĞĚ�Žƌ�ŵĂŶƵĂů�ĐŽŶƚƌŽů�ĂƌĞ�ĮƩĞĚ�ŽŶƚŽ�ƚŚĞ�D���ƉĂŶĞů�ƚŽ�ƐƚŽƉ�
Žƌ�ƐƚĂƌƚ�Ă�ŵŽƚŽƌ͕�ƚŽ�ƌĞŐƵůĂƚĞ�ƐƉĞĞĚ͕�ƚŽ�ŚĂǀĞ�ƌĞǀĞƌƐĞ�Žƌ�ĨŽƌǁĂƌĚ�ĂůƚĞƌͲ
ŶĂƟŽŶ͕�ƚŽ�ƌĞŐƵůĂƚĞ�ƚŚĞ�ƉŽǁĞƌ�ĂŶĚ�ƚŽ�ƉƌĞǀĞŶƚ�ƚŚĞ�ĞůĞĐƚƌŝĐ�ŵŽƚŽƌ�ĨƌŽŵ�
ƚŚĞ�ŚĂǌĂƌĚƐ�ŽĨ�ŽǀĞƌůŽĂĚƐ͘ 

tĞ�ĂƌĞ�ŝŶƐƚƌƵŵĞŶƚĂů�ŝŶ�ŽīĞƌŝŶŐ�Ă�ǁŝĚĞ�ƌĂŶŐĞ�ŽĨ�D���WĂŶĞůƐ�ƚŚĂƚ�ĂƌĞ�
ŚŝŐŚůǇ� ĚĞŵĂŶĚĞĚ� ŝŶ� ƚŚĞ� ŵĂƌŬĞƚ� ĨŽƌ� Ă� ǀĂƌŝĞƚǇ� ŽĨ� ƉŽǁĞƌ� ĚŝƐƚƌŝďƵƟŽŶ�
ƉƌŽĐĞƐƐĞƐ͘� KǁŝŶŐ� ƚŽ� ƚŚĞŝƌ� ĞǆĐĞůůĞŶƚ� ƉĞƌĨŽƌŵĂŶĐĞ� ĂŶĚ� ŵŝŶŝŵƵŵ�
ŵĂŝŶƚĞŶĂŶĐĞ͕� ŽƵƌ� ƉƌŽĚƵĐƚƐ� ĂƌĞ� ǁŝĚĞůǇ� ĚĞŵĂŶĚĞĚ� ŝŶ� ǀĂƌŝŽƵƐ� ŝŶĚƵƐͲ
ƚƌŝĞƐ� ůŝŬĞ� ĐŚĞŵŝĐĂů� ƌĞĮŶĞƌŝĞƐ͕�ƉŚĂƌŵĂĐĞƵƟĐĂůƐ͕� ƚĞǆƟůĞƐ͕� ĐŽŶƐƚƌƵĐƟŽŶ͕�
ƉĂƉĞƌ�ĂŶĚ�ŽƚŚĞƌƐ͘� 

 

 

 

 

W���ƉĂŶĞů� ŝƐ� ĂŐĂŝŶ� Ă�ƉŽǁĞƌ�ĚŝƐƚƌŝďƵƟŽŶ�ďŽĂƌĚ� ƚŽ� ĐŽŶƚƌŽů� ƚŚĞ�ƉŽǁĞƌ�
ƐƵƉƉůŝĞĚ�ƚŽ�,d�ŵŽƚŽƌƐ͕�D���ƉĂŶĞůƐ�ĂŶĚ�ƚƌĂŶƐĨŽƌŵĞƌƐ�ǁŚŝĐŚ�ƉůĂǇ�ǀŝƚĂů�
ƌŽůĞ� ŝŶ� ĂŶǇ� ĞůĞĐƚƌŝĐĂů� ĐŽŶƚƌŽů� ƐǇƐƚĞŵ͘� W��� ƉĂŶĞůƐ� ĂƌĞ�ǁŝĚĞůǇ� ƵƐĞĚ� ŝŶ�
ƌĞĮŶĞƌŝĞƐ͕� ĐŚĞŵŝĐĂů�ƉůĂŶƚƐ͕� ĚĂŝƌŝĞƐ͕� ƌĞĨƌŝŐĞƌĂƟŽŶ�ƉůĂŶƚ͕�ƉŚĂƌŵĂĐĞƵƟͲ
ĐĂůƐ� ĂŶĚ� ƉůĂƐƟĐ� ŝŶĚƵƐƚƌǇ͘� hƐƵĂůůǇ� W��� ƉĂŶĞů� ŝƐ� ŚĂǀŝŶŐ�ŵŽĚƵůĂƌ� ĐŽŶͲ
ƐƚƌƵĐƟŽŶ�ǁŝƚŚ�ĐĂďůĞ�ŝŶůĞƚ�ŝƐ�ŽŶ�ĞŝƚŚĞƌ�ƚŽƉ�Žƌ�ďŽƩŽŵ�ŽĨ�ƚŚĞ�ƐƚƌƵĐƚƵƌĞ͘ 

tĞ�ŵĂŶƵĨĂĐƚƵƌĞ�ĂŶĚ�ĚŝƐƚƌŝďƵƚĞ�W���ƉĂŶĞůƐ�ǁŚŝĐŚ�ĂƌĞ�ƵƐĞĚ�ĨŽƌ�ĂƩĂŝŶͲ
ŝŶŐ� ŵĂǆŝŵƵŵ� ĂŶĚ� ĞĸĐŝĞŶƚ� ĞůĞĐƚƌŝĐ� ƉŽǁĞƌ� ƵƟůŝǌĂƟŽŶ͘� KƵƌ� ƌĂŶŐĞ� ŽĨ�
W���ƉĂŶĞůƐ�ŝƐ�ǁŝĚĞůǇ�ƵƐĞĚ�ŝŶ�ƉŽǁĞƌ�ĚŝƐƚƌŝďƵƟŽŶ�ŝŶ�ǀĂƌŝŽƵƐ�ƉƌŽĐĞƐƐ�ĂŶĚ�
ƉƌŽĚƵĐƟŽŶ�ŝŶĚƵƐƚƌŝĞƐ͘�W���ƉĂŶĞůƐ�ƐƵƉƉůŝĞĚ�ďǇ�ƵƐ�ĐŽŵĞ�ǁŝƚŚ�Ă�ĨĂĐŝůŝƚǇ�
ƚŽ�ďĞ�ĞǆƚĞŶĚĞĚ�ŝŶ�ĨƵƚƵƌĞ�ƚŽ�ŵĞĞƚ�ƚŚĞ�ƌĞƋƵŝƌĞŵĞŶƚ͘� 

 

0&&�3DQHO� 

�0RWRU�&RQWURO�&HQWUH�3DQHO� 

3&&�3DQHO� 

�3RZHU�&RQWURO�&HQWUH�3DQHO� 



tĞ�ĐĂƌĞ�ĨŽƌ�ǇŽƵƌ�ŶĞĞĚƐ͘ 

s&�� -� sĂƌŝĂďůĞ� ĨƌĞƋƵĞŶĐǇ�ĚƌŝǀĞ�ƉĂŶĞů� ŝƐ� ƵƐĞĚ� ƚŽ� ĐŽŶƚƌŽů� ƚŚĞ� ƌŽƚĂƟŶŐ�
ƐƉĞĞĚ� ŽĨ� ��� ĞůĞĐƚƌŝĐ� ŵŽƚŽƌ� ďǇ� ĐŽŶƚƌŽůůŝŶŐ� ƚŚĞ� ŝŶƚĞŶƐŝƚǇ� ŽĨ� ĞůĞĐƚƌŝĐ�
ƉŽǁĞƌ�ƉƌŽǀŝĚĞĚ�ƚŽ�ƚŚĞ�ŵŽƚŽƌ͘�dŚĞ�ǁŽƌŬŝŶŐ�ŽĨ�ƚŚĞƐĞ�s&��ƉĂŶĞůƐ�ŶĞĞĚƐ�
ƚŽ� ŐŽ� ƚŚƌŽƵŐŚ� ƐƉĞĞĚ� ǀĂƌŝĂƟŽŶƐ� ƐŽ� ĚƵƌŝŶŐ� ƚŚĞŝƌ� ŵĂŶƵĨĂĐƚƵƌŝŶŐ� ƚŚĞǇ�
ƵŶĚĞƌŐŽ�ƚĞƐƚƐ�ŽŶ�ǀĂƌŝŽƵƐ�ƉĂƌĂŵĞƚĞƌƐ͘�dŚĞ�s&��ƉĂŶĞůƐ�ĂƌĞ�ǁŝĚĞůǇ�ƵƐĞĚ�
ŝŶ�ƚƵďĞ�ŵŝůůƐ͕�ƉĂƉĞƌ�ŵŝůůƐ͕�ĞǆƚƌƵĚĞƌ�ƉůĂŶƚƐ͕�ƌŽůůŝŶŐ�DŝůůƐ͕�ĐĂďůĞ�ŝŶĚƵƐƚƌǇ�
ĂŶĚ��d>� >ŝŶĞƐ͘�dŚĞǇ� ĂƌĞ�ĞǀĞŶ� ŝŶƐƚĂůůĞĚ� ŝŶ�ŚŽƐƉŝƚĂůƐ� ĂŶĚ�ďŝŐ�ďƵƐŝŶĞƐƐ�
ŚŽƵƐĞƐ͘ 

tĞ�ĂƌĞ�ŵĂŶƵĨĂĐƚƵƌŝŶŐ� ĂŶĚ� ƐƵƉƉůǇŝŶŐ� Ă�ĚŝǀĞƌƐĞ� ƌĂŶŐĞ�ŽĨ�s&��ƉĂŶĞůƐ�
ǁŚŝĐŚ� ŝƐ�ĚĞƐŝŐŶĞĚ�ƵƐŝŶŐ�ĂĚǀĂŶĐĞĚ�ƚĞĐŚŶŽůŽŐǇ͘�dŚĞƐĞ�ĂƌĞ�ĂǀĂŝůĂďůĞ� ŝŶ�
ǀĂƌŝŽƵƐ� ĚŝŵĞŶƐŝŽŶƐ� ĂŶĚ� ƐƚĂŶĚĂƌĚ� ƐŝǌĞƐ� ĂƐ� ƉĞƌ� ƚŚĞ� ĐůŝĞŶƚƐ͛� ƐƉĞĐŝĮĐĂͲ
ƟŽŶƐ͘�tĞ�ĂƌĞ�ŽīĞƌŝŶŐ�ƚŚĞƐĞ�s&��ƉĂŶĞůƐ�ŝŶ�ǀĂƌŝŽƵƐ�ƐƉĞĐŝĮĐĂƟŽŶƐ�ĂŶĚ�
ĂƌĞ�ĞīĞĐƟǀĞůǇ�ƵƐĞĚ�ŝŶ�ǀĂƌŝŽƵƐ�ŝŶĚƵƐƚƌŝĂů�ĂƉƉůŝĐĂƟŽŶƐ͘� 

 

W>��ƉĂŶĞů�ĂƌĞ�ĚĞƐŝŐŶĞĚ�ƚŽ�ĐŽŶƚƌŽů�ĞůĞĐƚƌŝĐĂů�ƉŽǁĞƌ�ƐƵƉƉůǇ�ƵƐŝŶŐ�ƉƌŽͲ
ŐƌĂŵŵĂďůĞ� �ŽŶƚƌŽů� >ŽŐŝĐ� WƌŽĐĞƐƐŽƌ͘� dŚĞ� ƉƌŽĐĞƐƐŽƌ� ĮƩĞĚ� ŝŶƚŽ� ƚŚĞ�
ƉĂŶĞů�ƐƚƌƵĐƚƵƌĞ�ŝƐ�ĐŽŶŶĞĐƚĞĚ�ƚŚƌŽƵŐŚ�ǁŝƌĞƐ�ǁŝƚŚ�ƌĞĞĚ�ƐǁŝƚĐŚĞƐ͕�ƉƵƐŚ�
ďƵƩŽŶƐ�ĂŶĚ�ƉƌŽǆŝŵŝƚǇ�ĚĞƚĞĐƚŽƌƐ�ƚŽ�ŝƚƐ�ŝŶƉƵƚ�ĐĂƌĚƐ͘��ŶĚ�ƚŚĞ�ƐĂŵĞ�ƉƌŽͲ
ĐĞƐƐŽƌ� ŝƐ� ĂůƐŽ� ĐŽŶŶĞĐƚĞĚ� ƚŽ� ŵŽƚŽƌ� ĐŽŶƚĂĐƚŽƌƐ͕� ŝŶĚŝĐĂƟŽŶ� ůŝŐŚƚƐ� ĂŶĚ�
ĐŽŶƚƌŽů�ƌĞůĂǇƐ�ǁŚŝĐŚ�ĂƌĞ�ƚŚĞ�ŽƵƚƉƵƚ�ĮĞůĚ�ĚĞǀŝĐĞƐ�ƚŚƌŽƵŐŚ�ǁŝƌĞƐ͘ 

W>�� ƉĂŶĞůƐ� ĂƌĞ� ĐŽŵŵŽŶůǇ� ĐĂůůĞĚ� ĂƵƚŽŵĂƟŽŶ� ƉĂŶĞůƐ� ĂŶĚ� ĂƌĞ�ǁŝĚĞůǇ�
ƵƐĞĚ�ŝŶ�ŝŶĚƵƐƚƌŝĂů�ĂƵƚŽŵĂƟŽŶ�ƉƌŽĐĞƐƐ͕�ĐŽŵŵŝƐƐŝŽŶŝŶŐ�ĂŶĚ�ƉƌŽĐĞƐƐŝŶŐ�
ƵŶŝƚ͘�^ŵĂůů�ƚŽ�ďŝŐ�ŵĂŶƵĨĂĐƚƵƌŝŶŐ�ƵŶŝƚƐ�ƵƐĞ�ƚŚĞƐĞ�W>��ƉĂŶĞůƐ�ƚŽ�ĐŽŶƚƌŽů�
ƚŚĞ� ƉƌŽĚƵĐƟŽŶ� ůŝŶĞ͘� W>�� ƉĂŶĞůƐ� ĂƌĞ� ĂůƐŽ� ƉŽƉƵůĂƌ� ŝŶ� ĂƵƚŽŵŽďŝůĞ� ĂŶĚ�
ĞůĞĐƚƌŽŶŝĐƐ�ŵĂŶƵĨĂĐƚƵƌŝŶŐ�ƵŶŝƚƐ͘�<ĞĞƉŝŶŐ� ŝŶ�ŵŝŶĚ�ƚŚĞ�ŶĞĞĚ�ŽĨ� ŝŶĚƵƐͲ
ƚƌŝĞƐ͕�ǁĞ�ŚĂǀĞ�ĨĂďƌŝĐĂƚĞĚ�Ă�ƌĂŶŐĞ�ŽĨ�ŚŝŐŚ�ƋƵĂůŝƚǇ�W>��WĂŶĞůƐ�͘ 

9)'�3DQHO� 

�9DULDEOH�)UHTXHQF\�'ULYH�3DQHO� 

3/&�3DQHO� 

�3URJUDPPDEOH�/RJLF�&RQWURO�3DQHO� 



tĞ�ĐĂƌĞ�ĨŽƌ�ǇŽƵƌ�ŶĞĞĚƐ͘ 

dŚĞ�WƌŽĮƚ�DĂƐƚĞƌ�ŝƐ�Ă�ƵŶŝƋƵĞ�ƉŽǁĞƌ�ĨĂĐƚŽƌ�ĐŽƌƌĞĐƟŽŶ�ƐǇƐƚĞŵ�ƵƐŝŶŐ 

dŚǇƌŝƐƚŽƌ�ƐǁŝƚĐŚŝŶŐ�ĚĞƐŝŐŶĞĚ�ĂƐ�ƉĞƌ�ŝŶƚĞƌŶĂƟŽŶĂů�ƐƚĂŶĚĂƌĚ�ƚŽ�ƐƵŝƚ�ƚŚĞ 

/ŶĚŝĂŶ�ĞŶǀŝƌŽŶŵĞŶƚ͘ 

dŚĞ�ƐƚĂŶĚĂƌĚ�ĨĞĂƚƵƌĞƐ�ĂƌĞ͗ 

ϭ͘�^ǁŝƚĐŚŝŶŐ�dŝŵĞ�͗� ϰϬ�ƚŽ�ϲϬ�ŵƐ͘ 

Ϯ͘��ĐĐƵƌĂƚĞ�ĐŽŶƚƌŽů�ŽĨ�ƉŽǁĞƌ�ĨĂĐƚŽƌ�ǁŝƚŚ�ĨĂƐƚ�ŵĞĂƐƵƌŝŶŐ�ĂŶĚ�ƐǁŝƚĐŚŝŶŐ�
ĐŝƌĐƵŝƚƐ�ǁŝƚŚ�ŶŽ�ƟŵĞ�ĚĞůĂǇ͘ 

ϯ͘��ĂƉĂĐŝƚŽƌ�͗��>-�ŝŶĐ�DĞƚĂůŝƐĞĚ�WŽůǇ-WƌŽƉǇůĞŶĞ�;DWWͿ�ƚǇƉĞ͕�^ĞůĨ�,ĞĂůͲ
ŝŶŐ�ǁŝƚŚ�KǀĞƌ�WƌĞƐƐƵƌĞ��ŝƐĐŽŶŶĞĐƟŽŶ�ĚĞǀŝĐĞ͘ 

ϰ͘��ŝƐƉůĂǇ�͗ �ůů�ƉĂƌĂŵĞƚĞƌƐ�ŽŶ�>��ͬ�>�� 

ϱ͘��ŽŶƚƌŽů�͗� ^ŝŶŐůĞ�WŚĂƐĞ�ͬ�dŚƌĞĞ�WŚĂƐĞ 

ϲ͘��ŽŵƉĞŶƐĂƟŽŶ��ĂƐŝƐ͗�^ĞůĞĐƚĂďůĞ 

ϳ͘�DĞĂƐƵƌĞŵĞŶƚ͗�ϯ-ƉŚĂƐĞ�ϯ�ǁŝƌĞƐ 

ϴ͘�DĞĂƐƵƌĞŵĞŶƚ�ZĂŶŐĞ�͗�ϰϭϱͬϰϰϬ�s�ĚŝƌĞĐƚ 

ϵ͘� DĞĂƐƵƌĞŵĞŶƚ� ƉĂƌĂŵĞƚĞƌƐ͗� sŽůƚĂŐĞ͕� �ƵƌƌĞŶƚ͕� �ĂƉĂĐŝƚŽƌ� �ƵƌƌĞŶƚ͕�
WŽǁĞƌ�&ĂĐƚŽƌ͕�>ŽĂĚ�ZĞĂĐƟǀĞ�WŽǁĞƌ͕��ĐƟǀĞ�WŽǁĞƌ͕��ĂƉĂĐŝƟǀĞ�WŽǁĞƌ͕�
�ĂƉĂĐŝƚĂŶĐĞ�ĞƚĐ͘ 

ϭϬ͘��ƵƚŽ��ĞƚĞĐƟŽŶ�ŽĨ�ĐĂƉĂĐŝƚŽƌ�ƐƚĞƉƐ 

ϭϭ͘��ůĂƌŵ�KƵƚƉƵƚ�ĨŽƌ�ĨĂƵůƚ�ͬ�ůŽǁ�W&�ͬ�ƐǇƐƚĞŵ�ůŝŵŝƚ͘ 

ϭϮ͘� ^ŵŽŽƚŚ� ĂŶĚ� ƐƵƌŐĞ-ůĞƐƐ� ĐĂƉĂĐŝƚŽƌ� ƐǁŝƚĐŚŝŶŐ͕� ĂůůŽǁŝŶŐ� ƵŶůŝŵŝƚĞĚ�
ƐǁŝƚĐŚŝŶŐ�ŽƉĞƌĂƟŽŶƐ 

ϭϯ͘�^ƵŝƚĂďůĞ�ĨŽƌ�ĞƋƵŝƉŵĞŶƚ�ŐĞŶĞƌĂƟŶŐ�,ĂƌŵŽŶŝĐƐ�ǁŝƚŚŝŶ�ƚŚĞ� /^^� ůŝŵͲ
ŝƚƐ͘ 

ϭϰ͘�^ŝŵƉůĞ�ĂŶĚ�ƋƵŝĐŬ�ŝŶƐƚĂůůĂƟŽŶ͘ 

573)&�3DQHO� 

�5HDO�7LPH�3RZHU�)DFWRU�&RQVXPSWLRQ�� 



tĞ�ĐĂƌĞ�ĨŽƌ�ǇŽƵƌ�ŶĞĞĚƐ͘ 

��s�Ed�'�^�K&�d,zZ/^dKZ���^K>/��^d�d��^t/d�,/E' 

· EŽ�ŝŶƌƵƐŚ�ĐƵƌƌĞŶƚ�ĚƵĞ�ƚŽ�ƉƌĞĐŝƐĞ�ĂƵƚŽ�ǌĞƌŽ�ĐƵƌƌĞŶƚ�ƐĞĂƌĐŚ�ůŽŐŝĐ͘� 

· EŽ�ĐƵƌƌĞŶƚ�Žƌ�ǀŽůƚĂŐĞ�ƐƵƌŐĞ͘�dŚĞ�ƚƌĂŶƐĨŽƌŵĞƌ�ŶĞǀĞƌ�ƐƵďũĞĐƚĞĚ�ƚŽ�
ƐŚŽƌƚ�ĐŝƌĐƵŝƚ�ĐƵƌƌĞŶƚ�ƐŽ�ůŝĨĞ�ŽĨ�ƚŚĞ�ƚƌĂŶƐĨŽƌŵĞƌ�ŝŶĐƌĞĂƐĞ͘� 

· EŽ�ŽǀĞƌ�ĐŽŶƐƵŵƉƟŽŶ͘ 

· ^ŵŽŽƚŚ�ĂŶĚ�ŝŶƐƚĂŶƚ�ĚŝƐĐŽŶŶĞĐƟŽŶ�ŽĨ�ĐĂƉĂĐŝƚŽƌ�ƵŶŝƚƐ͘�dŚĞ�ĐĂƉĂĐŝͲ
ƚŽƌ�ďĂŶŬ�ƵŶŝƚ�ƌĞŵĂŝŶƐ�ŝŶ�ƵƐĞĨƵů�ŽƉĞƌĂƟŽŶĂů�ƐĞƌǀŝĐĞ�ǁŝƚŚ�ŵĂǆŝŵƵŵ�
ƵƉƟŵĞ͘ 

· ^ŽůŝĚ�ƐƚĂƚĞ�ĚĞǀŝĐĞ�ĂƌĞ�ĚĞƐŝŐŶĞĚ�ƚŽ�ǁŽƌŬ�Ăƚ�ůŽǁ�ǀŽůƚĂŐĞ�ĂůƐŽ͘ 

· �ŽŵƉĞŶƐĂƟŽŶ� Ăƚ� ůŽǁ� ǀŽůƚĂŐĞ� ŝƐ� ƉŽƐƐŝďůĞ͘� dŚĞ� ƉŽŝŶƚ� ŽĨ� ĐĂƉĂĐŝƚŽƌ�
ƐǁŝƚĐŚŝŶŐ� ŝƐ� ĐŽŶƚƌŽůůĞĚ� ĂŶĚ� ŚĞŶĐĞ� ůŝĨĞ� ŽĨ� ƚŚĞ� ĐĂƉĂĐŝƚŽƌ� ƵŶŝƚ� ĂŶĚ�
ƐǁŝƚĐŚŝŶŐ�ƵŶŝƚ�ŝƐ�ŵĂǆŝŵŝǌĞĚ͘ 

· ^ŵĂůů�ƐƚĞƉƐ�ĨĂĐŝůŝƚĂƚĞ�ĐůŽƐĞ�ĐŽŵƉĞŶƐĂƟŽŶ�ŽĨ�ƉŽǁĞƌ�ĨĂĐƚŽƌ͘ 

7K\ULVWRU�6ZLWFKHV� 



tĞ�ĐĂƌĞ�ĨŽƌ�ǇŽƵƌ�ŶĞĞĚƐ 



tĞ�ĐĂƌĞ�ĨŽƌ�ǇŽƵƌ�ŶĞĞĚƐ 



^d�Z>/E'��hZK��Ed�ZWZ/^� 
ϲ͕�D�E'�>�D�/E�h^dZ/�>��^d�d�͕ 
^�d/s�>/�ZK��͕��,K/��W���͕ 
s�^�/�;��^dͿ�-��/^d͘�W�>',�Z 
ϰϬϭ�ϮϬϴ�D�,�Z�^,dZ��/E�/� 
 
нϵϭ�ϴϰϱϵϵϱϳϳϭϲ 
ŵĂƌŬĞƟŶŐΛƐƚĞƌůŝŶŐĚƵƌŽ͘ĐŽŵ 
ŚƩƉ͘ǁǁǁ͘ƐƚĞƌůŝŶŐĚƵƌŽ͘ĐŽŵ 
ŚƩƉƐ͗ͬͬŵĂƉƐ͘ĂƉƉ͘ŐŽŽ͘ŐůͬďY^ϳƌdďŚ�ŝĞϭϰϳĞ'ϵ� 

tĞ�ĐĂƌĞ�ĨŽƌ�ǇŽƵƌ�ŶĞĞĚƐ͘ 

��E'�>KZ����'K����,z��Z�������E�t���>,/��DhD��/���WhE����s��K��Z��� 

dŽ�ĚŝƐĐƵƐƐ�ŚŽǁ�^ƚĞƌůŝŶŐ��ƵƌŽ��ŶƚĞƌƉƌŝƐĞ�ŵŝŐŚƚ�ďĞ�ŽĨ�ƐĞƌǀŝĐĞ�ƚŽ�ǇŽƵƌ�ŽƌŐĂŶŝǌĂƟŽŶ�Žƌ�ĨŽƌ�ŵŽƌĞ�
ƚĞĐŚŶŝĐĂů�ĚĞƚĂŝůƐ�ƉůĞĂƐĞ�ĐŽŶƚĂĐƚ�ƵƐ͗ 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


