
^s�Z��DŽŶƚŚůǇ�EĞǁƐůĞƩĞƌ� 
&ĞďƌƵĂƌǇ�ϮϬϮϭ 

WZ�^ /��Ed ͛ ^ �D�^^�'� � - �>Ă ƌ ƌ Ǉ �' ŝ ŐƵĞ ƌĞ � ;s�ϯZ^Y Ϳ  

EĞǆƚ��ůƵď�DĞĞƟŶŐ͗��tĞĚŶĞƐĚĂǇ͕�&ĞďƌƵĂƌǇ�ϮϰƚŚ͕�ϮϬϮϭ 

9LUWXDO�PHHWLQJ�RQ�UHSHDWHU—9(�3*&���������DQG�(FKR/LQN�XQWLO�IXUWKHU�QRWLFH� 

dŝŵĞ͗���ϭϵ͗ϬϬŚ�;Ϭϳ͗ϬϬ�WDͿ�� 

'ƵĞƐƚ�^ƉĞĂŬĞƌ͗����ĂŶĐĞůůĞĚ�ƵŶƟů�ĨƵƌƚŚĞƌ�ŶŽƟĐĞ 

�ĞĂĚůŝŶĞ�ĨŽƌ�ŶĞǁƐůĞƩĞƌ�ƐƵďŵŝƐƐŝŽŶƐ�ŝƐ�KE��ǁĞĞŬ�ƉƌŝŽƌ�ƚŽ�ƚŚĞ�ŶĞǆƚ�ŵĞĞƟŶŐ͘ 

^ĞĂǁĂǇ�sĂůůĞǇ��ŵĂƚĞƵƌ�ZĂĚŝŽ��ůƵď 

tĞĞŬůǇ�^s�Z��s,&ͬh,&�EĞƚ͗ 

DŽŶĚĂǇ�ŽŶ�s�ϯ^s��;ϭϰϳ͘ϭϴϬн�D,ǌ͖��d�^^�ϭϭϬ͘ϵ�,ǌͿ�Ăƚ�ϳ͗ϬϬ�WD�ůŽĐĂů�ƟŵĞ͕�
ĨŽůůŽǁĞĚ�ďǇ�Ă�ϳϬ��D�ŶĞƚ�ŽŶ�s�ϯW'��;ϰϰϯ͘ϲϱϬн�D,ǌ͘��d�^^�ϭϭϬ͘ϵ�,ǌ͘Ϳ 

WZ�^/��Ed^�>�dd�Z�&���ϮϬϮϭ 

 

tĞůů�ŚĞƌĞ�ǁĞ�ĂƌĞ�ŝŶ�&ĞďƌƵĂƌǇ�ϭϰ͕�ϮϬϮϭ�ŵŽƌĞ�ƐŶŽǁ�ŽŶ�ŝƚƐ�ǁĂǇ�
ƚŚŝƐ�ŵŽŶƚŚ�ǁŝƚŚ�ƐŽŵĞ�ĐŽŽůĞƌ�ƚĞŵƉĞƌĂƚƵƌĞƐ 

EŽ�ƐŝŐŶƐ�ŽĨ�ĐŽǀŝĚ�ǀĂĐĐŝŶĂƟŽŶƐ�ĨŽƌ�ƚŚŽƐĞ�ǁŚŽ�ǁŽƵůĚ�ůŝŬĞ�ŽŶĞ͘�
dŚĞǇ�ĂƌĞ�ŐŝǀŝŶŐ�ƚŚĞŵ�ƚŽ�ƚŚĞ�ƌĞƟƌĞŵĞŶƚ�ŚŽŵĞƐ�ĂŶĚ�ƐŽŵĞ�ŽĨ�
ƚŚĞŝƌ�ǁŽƌŬĞƌƐ͘�dŚĞ�ŐŽǀĞƌŶŵĞŶƚ�ƐĂǇƐ�ŝƚƐ�ŽŶ�ŝƚƐ�ǁĂǇ�ƐŽŵĞƟŵĞ�
ŝŶ�ƚŚĞ�ŶĞĂƌ�ĨƵƚƵƌĞ͘ 

dŚĞƌĞ�ŝƐ�ŶŽƚŚŝŶŐ�ŐŽŝŶŐ�ŽŶ�ŝŶ�ƚŚĞ�ǁĂǇ�ŽĨ�ĂŵĂƚĞƵƌ�ĞǀĞŶƚƐ�Žƌ�
ǁŝƚŚ��ƌŝĞƐ�ƚŚŝƐ�ŵŽŶƚŚ�ĂƐ�ĨĂƌ�ĂƐ�/�ŬŶŽǁ͘�>ĞƚƐ�ŚŽƉĞ�ƚŚĂƚ�ǁĞ�ĐĂŶ�
ŐĞƚ�ƚŽŐĞƚŚĞƌ�ĨĂĐĞ�ƚŽ�ĨĂĐĞ�ŝŶ�ƚŚĞ�ŶĞĂƌ�ĨƵƚƵƌĞ͘���ǀĞƌǇŽŶĞ�ƐƚĂǇ�
ƐĂĨĞ͙ 
       

 
 
WƌĞƐŝĚĞŶƚ͛Ɛ�DĞƐƐĂŐĞ  ϭ 
 
&ƌŽŵ�ƚŚĞ��ĚŝƚŽƌ   Ϯ 
 
Z��   ��������������ϯ 
 
DŝƐĐĞůůĂŶĞŽƵƐ ��������������������������ϰ-ϱ 
 
WŝĐƚƵƌĞƐ  ���������������ϲ 
    
�ůƵď�/ŶĨŽ  ���������������ϳ 
 
�ŽŶƚĞƐƚ�/ŶĨŽ  ���������������ϴ 
 
Z������������������  ���������������ϵ 
 
s�ϯ�/,�ƐƵďŵŝƐƐŝŽŶƐ�������������ϭϬ-ϭϲ 
 
,&��ĂŶĚ�WůĂŶ��������������������������������ϭϳ���������������������
 
WŽĞŵ   �������ϭϴ-Ϯϭ 
   

/ŶƐŝĚĞ�ƚŚŝƐ�/ƐƐƵĞ͗ 
 
WƌĞƐŝĚĞŶƚ͛Ɛ�DĞƐƐĂŐĞ  ϭ 
 
�ůƵď�WĂŐĞ   Ϯ 
 
&ƌŽŵ�dŚĞ��ĚŝƚŽƌ ��������������ϯ 
 
�ŐĞŶĚĂ  ��������� ��������������ϰ 
 
DŝŶƵƚĞƐ����������������������������������������ϱ-ϳ 
    
�D�  �����������������������������ϴ 
 
/^^ �������������   ϵ 
 
s�ϯ,dZ������������  �������ϭϬ-ϭϲ 
 
'ŽŽĚ�WƌĂĐƟĐĞƐ� ���������������������ϭϳ-ϭϴ 
 
s�ϯ�/,������������������������������������������ϭϵ��������������� 
 
s�ϯ<���������������������������������������ϮϬ-ϮϮ 
 
dŚŝƐ�͚Ŷ�dŚĂƚ  �������Ϯϯ-Ϯϰ 
��������� 



ϰϲϳϮ�K͛<ĞĞĨĞ�ZŽĂĚ� 
^ƚ͘��ŶĚƌĞǁƐ�tĞƐƚ͕�KE 
<Ϭ�Ϯ�Ϭ 

^ĞĂǁĂǇ �sĂ ů ů ĞǇ � �ŵĂƚĞƵ ƌ �ZĂĚ ŝŽ �� ůƵď  

hƉĐŽŵ ŝŶŐ � �ǀĞŶƚ Ɛ  

�ŵĂƚĞƵ ƌ � ZĂĚ ŝ Ž � �ŵĞ ƌŐĞŶĐǇ � ^Ğ ƌ ǀ ŝ Đ Ğ � ;�Z�^ Ϳ  
dŚĞ��ŵĂƚĞƵƌ�ZĂĚŝŽ��ŵĞƌŐĞŶĐǇ�^ĞƌǀŝĐĞ�;�Z�^Ϳ�ŝƐ�ĐŽŵƉŽƐĞĚ�ŽĨ�ĐĞƌƟĮĞĚ�ZĂĚŝŽ��ŵĂͲ
ƚĞƵƌƐ�ǁŚŽ�ŚĂǀĞ�ǀŽůƵŶƚĂƌŝůǇ�ƌĞŐŝƐƚĞƌĞĚ�ƚŚĞŝƌ�ƋƵĂůŝĮĐĂƟŽŶƐ�ĂŶĚ�ĞƋƵŝƉŵĞŶƚ�ĨŽƌ�ĐŽŵŵƵͲ
ŶŝĐĂƟŽŶƐ�ĚƵƚǇ�ŝŶ�ƚŚĞ�ƉƵďůŝĐ�ƐĞƌǀŝĐĞ�ǁŚĞŶ�ĚŝƐĂƐƚĞƌ�ƐƚƌŝŬĞƐ͘ 

^s�Z���ǆĞĐƵƟǀĞ�ϮϬϮϬ—ϮϬϮϭ� 

· WƌĞƐŝĚĞŶƚ͗�>ĂƌƌǇ�'ŝŐƵĞƌĞ�;s�ϯZ^YͿ 

· sŝĐĞ�WƌĞƐŝĚĞŶƚ͗��ŽƵŐ�WĞĂƌƐŽŶ�;s�ϯ,dZͿ���������������������������������� 

· ^ĞĐƌĞƚĂƌǇ͗��ŚƌŝƐ�>ĂƵǌŽŶ ;s�ϯ�ZZͿ 

· dƌĞĂƐƵƌĞƌ͗��ůŝǌĂďĞƚŚ�,ĂůůŝǁĞůů�;s�ϯ��,Ϳ��� 

· dĞĐŚŶŝĐĂů��ŽŶƐƵůƚĂŶƚ͗��ŽƵŐ�WĞĂƌƐŽŶ�� 

· �ůƵď�DĞŵďĞƌƐŚŝƉ͗��ůŝǌĂďĞƚŚ�,ĂůůŝǁĞůů� 

· EĞƚ�DĂŶĂŐĞƌ͗�dŽŵ�dŽĚĚ�;s�ϯ<�Ϳ� 

· �Z�^��ŽŽƌĚŝŶĂƚŽƌ͗��ĂƌůĞ��ĞWĂƐƐ�;s�ϯ/DWͿ�� 

· �ĚŝƚŽƌͬWƵďůŝƐŚĞƌ͗��DƵƌƌĂǇ�DĂĐ�ŽŶŶĞůů�;s�ϯy>:Ϳ 

ZZZ�VYDUF�FD 

dŚĞ�^ĞĂǁĂǇ�sĂůůĞǇ��ŵĂƚĞƵƌ�ZĂĚŝŽ��ůƵď�ŽƉĞƌĂƚĞƐ�Ă�ŶƵŵďĞƌ�ŽĨ�ƌĞƉĞĂƚĞƌƐ�
ŝŶ��ŽƌŶǁĂůů�ĂŶĚ��ƌĞĂ͘ �s�ϯ^s��ŝƐ�Ă�s,&�zĂĞƐƵ�&D�ŽŶůǇ�ƌĞƉĞĂƚĞƌ�ŽƉĞƌĂƟŶŐ�
Ăƚ�ϭϰϳ͘ϭϴϬ�н�ĂŶĚ�Ă�ƚŽŶĞ�ŽĨ�ϭϭϬ͘ϵ�,ǌ͘ �KŶ�h,&͕�s�ϯW'�͕�Ă�zĂĞƐƵ��ϰ&D�
&ƵƐŝŽŶ�ƌĞƉĞĂƚĞƌ�ǁŝƚŚ�ǁŝĚĞ�ĂƌĞĂ�ĐŽǀĞƌĂŐĞ͕�ŝƐ�ůŽĐĂƚĞĚ�Ăƚ��ŽŶǀŝůůĞ͘ �/ƚ�ŽƉĞƌͲ
ĂƚĞƐ�Ăƚ�ϰϰϯ͘ϲϱϬ�н�ĂŶĚ�Ă�ƚŽŶĞ�ŽĨ�ϭϭϬ͘ϵ�,ǌ͘ �&Žƌ�ŽƚŚĞƌ�ƌĞƉĞĂƚĞƌƐ�ƐĞĞ�ƚŚĞ�
ZĞƉĞĂƚĞƌ�WĂŐĞ�Ăƚ�^s�Z�͘ĐĂ 

 

 

 

dŚĞ�^ĞĂǁĂǇ�sĂůůĞǇ��ŵĂƚĞƵƌ�
ZĂĚŝŽ��ůƵď�ŝƐ�Ă�ƉƌŽƵĚ� 

ZĂĚŝŽ���ŵĂƚĞƵƌƐ�ŽĨ��ĂŶĂĚĂ� 

�ĸůŝĂƚĞĚ��ůƵď͘ 

dŚĞ�^s�Z��ZĞƉĞĂƚĞƌ�ƌĞƉŽƌƚƐ�ĂƌĞ�ĂǀĂŝůĂďůĞ�ŽŶ�ƚŚĞ�ĐůƵď�ǁĞďƐŝƚĞ�ƵŶĚĞƌ�͞�ƌĞĂ�ZĞƉĞĂƚĞƌ�>ŝƐƚ͟�
ŚƩƉƐ͗ͬͬǁǁǁ͘ƐǀĂƌĐ͘ĐĂͬ 

��ůŝƐƟŶŐ�ŽĨ�ƌĞƉĞĂƚĞƌƐ�ƚŚĂƚ�ĂƌĞ�ĞĂƐŝůǇ�ĂĐĐĞƐƐĞĚ�ĨƌŽŵ�
ƚŚĞ��ŽƌŶǁĂůů�ĂƌĞĂ�ĂƌĞ�ŽŶ�ŽƵƌ��ůƵď�ƉĂŐĞ͘� 

/ƚ�ĐĂŶ�ďĞ�ĨŽƵŶĚ�Ăƚ͘͘ 

ŚƩƉƐ͗ͬͬǁǁǁ͘ƐǀĂƌĐ͘ĐĂ 

�ůƐŽ͕�ĐŚĞĐŬ�ŽƵƚ�ƚŚĞ�͞^ǁĂƉ͟�ƉĂŐĞ͊ 



,ĞůůŽ�&ĞůůŽǁ�,ĂŵƐ͘͘���:ƵƐƚ�ƐŝƫŶŐ�ŚĞƌĞ�ŽŶ�&Ğď�ϭϱƚŚ͕�ǁĂƚĐŚŝŶŐ�ƚŚĞ�ůĂƚĞƐƚ�ƐƚŽƌŵ�ďĞŐŝŶŶŝŶŐ͘͘�/͛Ě�
ƌĂƚŚĞƌ�ƚŚĂƚ�ƚŚĂŶ�–Ϯϰ��ƚĞŵƉƐ�ǁŚŝĐŚ�ǁĞ�ĞǆƉĞƌŝĞŶĐĞĚ�ůĂƐƚ�ǁĞĞŬ͊͊�dŚĞ�ƐŶŽǁďůŽǁĞƌ�ŝƐ�ĂďŽƵƚ�ŵǇ�
ŽŶůǇ�ŽƵƚƐŝĚĞ�ĞǆĞƌĐŝƐĞ�ƚŚĞƐĞ�ĚĂǇƐ��͘͘͘ƐĂĚůǇ͘  
tŚĂƚ͛Ɛ�ŶĞǁ�ŝŶ�ǇŽƵƌ�ǁŽƌůĚ�ƚŚŝƐ�ŵŽŶƚŚ͍���ƌŽƉ�ŵĞ�ĂŶ�ĂƌƟĐůĞ�Žƌ�ƵƉĚĂƚĞ�ĨŽƌ�ŝŶĐůƵƐŝŽŶ�ŝŶ�ŶĞǆƚ�
ŵŽŶƚŚ͛Ɛ�EĞǁƐůĞƩĞƌ͊ 
YƵŝĞƚ�ŽŶ�ŵǇ�ĞŶĚ͕�ŵĂŬŝŶŐ�ƐŽŵĞ�,&�ĐŽŶƚĂĐƚƐ͕�ŚĞƌĞ�ĂŶĚ�ƚŚĞƌĞ͕�ĂŶĚ�/�ƉŝĐŬĞĚ�ƵƉ�ĂŶ��ZZ>�^ƉĞĐŝĂů�
^ĞƌǀŝĐĞ��ůƵď�^ƚĂƟŽŶ͕�tϬ:,�ƚŚŝƐ�ŵŽƌŶŝŶŐ͕�ŽƉĞƌĂƟŶŐ�ĨƌŽŵ�ŚƵƚƐ�ŽŶ�ƚŚĞ�ŝĐĞ�ŝŶ�DE͘���ƌƌƌ͘ ���ŚĞĐŬ�
ƚŚĞŵ�ŽƵƚ�ŽŶ�YZ�͘� 
/�Ăŵ�ĞǆĐŝƚĞĚ�ĨŽƌ�>ĞŽŶĂƌĚ͕�s�ϯK>�͕�ĂƐ�ŚĞ�ƐĞƚƐ�ƵƉ�ŚŝƐ�ŶĞǁ�&d-ϵϵϭ��ƌŝŐ�ĂŶĚ�ŝƐ�ĐŽŶĮŐƵƌŝŶŐ�ŚŝƐ�ƐƚĂͲ
ƟŽŶ�ĨŽƌ�tŝƌĞƐ�y�ĂŶĚ�&d-ϴ͘��>ŝŬĞ�Ă�ŬŝĚ�Ăƚ��ŚƌŝƐƚŵĂƐ͊͊�,Ğ�ŵĂǇ�ĞǀĞŶ�ƚĂůŬ�ŵĞ�ŝŶƚŽ�ƐĞƫŶŐ�ƵƉ�&d-ϴ�
ƐƚĂƟŽŶ�ŚĞƌĞ�ƚŽ�ƐĞĞ�ǁŚĂƚ�ƚŚĞ�ĞǆĐŝƚĞŵĞŶƚ�ŝƐ�Ăůů�ĂďŽƵƚ�͊ 
�ŽŶ͛ƚ�ĨŽƌŐĞƚ�ĂďŽƵƚ�ƚŚĞ��ůƵď�&ĂĐĞďŽŽŬ�ƉĂŐĞ͘�/ƚ�ŝƐ�ƵŶĚĞƌ�ƵƟůŝǌĞĚ�ĂŶĚ�ŝƚ͛Ɛ�Ă�ŐŽŽĚ�ƉůĂĐĞ�ƚŽ�ƐŚĂƌĞ��
ƚŚŽƵŐŚƚƐ͘ 
dŚŝƐ�ŵŽŶƚŚ�/�ŚĂǀĞ�ŝŶĐůƵĚĞĚ�Ă�ƐƵďŵŝƐƐŝŽŶ�ĨƌŽŵ��ŽƵŐ͕�s�ϯ,dZ͕�ƐŚŽǁŝŶŐ�ŚŝƐ�^ŚĂĐŬ�ĂŶĚ�ǁŽƌŬͲ
ďĞŶĐŚĞƐ͘͘�dŚĂŶŬƐ��ŽƵŐ͊��:ƵƐƚ�ŶĞĞĚ�ǇŽƵƌ��ŝŽ�ĨŽƌ�ŶĞǆƚ�ŵŽŶƚŚ��͖Ϳ 
�ůƐŽ�ŝŶĐůƵĚĞĚ�ŝƐ�ĂŶ�ĂƌƟĐůĞ�ƐĞŶƚ�ƚŽ�ŵĞ�ďǇ��ƌƚ͕�s�ϯ�/,͕�ĂŶĚ�Ă�,Ăŵ��ŝŽ�ĨƌŽŵ�dŽŵ͕�s�ϯ<�͕�ĂŶĚ�
ƉŝĐƚƵƌĞƐ�ŽĨ�ŚŝƐ�^ŚĂĐŬ͘�EŝĐĞ�ŬĞǇ�ĐŽůůĞĐƟŽŶ�dŽŵ͘ 
/�ĂůƐŽ�ƚŚƌĞǁ�ŝŶ�ĂŶ�ŽůĚ�ďƵƚ�ƌĞůĞǀĂŶƚ�ĂƌƟĐůĞ�ŽŶ��ŵĂƚĞƵƌ�ƌĂĚŝŽ�ŽƉĞƌĂƟŶŐ�ƉƌĂĐƟĐĞƐ͘�tĞ�Ăůů�ŬŶŽǁ�
ƚŚĞ�ďĂƐŝĐƐ�ďƵƚ�ǁĞ�Ăůů�ŐĞƚ�ůĂǆ�Ăƚ�ƟŵĞƐ�ĂŶĚ�ŝƚ�ŶĞǀĞƌ�ŚƵƌƚƐ�ƚŽ�ŚĂǀĞ�Ă�ƌĞĨƌĞƐŚĞƌ�ĐŽƵƌƐĞ͘�ZĞŵĞŵďĞƌ͕ �
ƚŚĞƌĞ�ĐŽƵůĚ�ďĞ�ŵĂŶǇ�^t>͛Ɛ�ŽƵƚ�ƚŚĞƌĞ�ƚŚĂƚ�ĂƌĞ�ůŝƐƚĞŶŝŶŐ�ĂŶĚ�ǁĞ�ŶĞĞĚ�ƚŽ�ďĞ�ƉƌŽĨĞƐƐŝŽŶĂů�͞KŶ�
�ŝƌ͟�ĂŶĚ�ƉƌĞƐĞŶƚ�ƚŚĞ�ŚŽďďǇ�ǁŝƚŚ�ĂŶ�ƵŶƚĂƌŶŝƐŚĞĚ�ŝŵĂŐĞ͊ 
�ůƐŽ͕�/͛ŵ�ĐƵƌŝŽƵƐ�ŝĨ�ĂŶǇŽŶĞ�ŚĂƐ�ĂŶǇ�ƉƌŽƐƉĞĐƚƐ�ůŝŶĞĚ�ƵƉ�ĨŽƌ�Ă�,Ăŵ��ŽƵƌƐĞ�ŝĨ�ǁĞ�ĐĂŶ�ƉƵƚ�ŽŶĞ�ŽŶ�
ƚŚŝƐ�^ƉƌŝŶŐ͍ 
�ŽŶ͛ƚ�ĨŽƌŐĞƚ�ĂďŽƵƚ�ŽƵƌ��ůƵď�tĞďƐŝƚĞ�ĂŶĚ�ĐŚĞĐŬ�ŽƵƚ�ƚŚĞ�^t�W�ƉĂŐĞ͊�/�ũƵƐƚ�ĐŚĞĐŬĞĚ�ƚŚĞ�ŶĞǁůǇ�
ŽƉĞƌĂƟŽŶĂů�͞sŝƐŝƚŽƌ͟�ĐŽƵŶƚĞƌ�;ƚŚĂŶŬƐ�ƚŽ�^ƚĞǀĞ�s�ϯ���Ϳ�ĂŶĚ�ŝƚ�ƐĞĞŵƐ�ƚŽ�ďĞ�ŐĞƫŶŐ�ǀŝƐŝƚĞĚ�Ă�ĨĂŝƌ�
ŶƵŵďĞƌ�ŽĨ�ƟŵĞƐ͘ 
�ŶĚ͕�dŚĂƚ͛Ɛ�ĂďŽƵƚ�ŝƚ�ĨƌŽŵ�ŚĞƌĞ͘�,ŽƉĞ�ǇŽƵ�ĞŶũŽǇ�ƚŚŝƐ�ŝƐƐƵĞ�
ĂŶĚ�ŬĞĞƉ�ƐĞŶĚŝŶŐ�ŝŶ�ĂƌƟĐůĞƐ�ĂŶĚ�ƉŝĐƚƵƌĞƐ�ĨŽƌ�ƚŚĞ�ŶĞǆƚ�
ŵŽŶƚŚ͊ 
 
͚ϳϯ 
 
DƵƌƌĂǇ 
 
 
 
 

& ƌŽŵ � ƚŚĞ � �Ě ŝ ƚŽ ƌ � - �DƵ ƌ ƌĂǇ �DĂĐ�ŽŶŶĞ ů ů � ; s�ϯy> : Ϳ � � �  



  

��������^��t�z�s�>>�z��D�d�hZ�Z��/K��>h��/E�͘ 

ϰϲϳϮ�K͛<ĞĞĨĞ�ZŽĂĚ 

^ƚ͘��ŶĚƌĞǁƐ�tĞƐƚ͕�KŶƚĂƌŝŽ͕�<Ϭ��Ϯ�Ϭ 

�ŐĞŶĚĂ� 
 

�*HQHUDO��0RQWKO\��0HHWLQJ 

�:HGQHVGD\�)HEUXDU\��������� 

     ����9LUWXDO�0HHWLQJ�RQ�9(�3*& 

 

������30 0HHWLQJ�VWDUWV� 

 

%XVLQHVV�$ULVLQJ�� 

0LQXWHV�RI�ODVW�PHHWLQJ�-DQXDU\����������–�&KULV��9$�&55� 

7UHDVXUHU¶V�5HSRUW�–�(OL]DEHWK��9(�(=+� 

1HW�&RQWUROOHUV�5HSRUW�–�7RP��9$�.'� 

1HZVOHWWHU�5HSRUW�–�0XUUD\��9(�;/-� 

0LVFHOODQHRXV�5HSRUWV  

5HSHDWHU�5HSRUW�-�'RXJ��9(�+75� 

  :HE�5HSRUW�–�(G��9(�($+�  

 $5(6�5HSRUW�–�(DUOH��9(�,03� 

 

1HZ�%XVLQHVV� 

1RWKLQJ�WR�UHSRUW 

 

3UHVHQWDWLRQ� 

 1RQH�WLOO�IXUWKHU�QRWLFH 

 

8SFRPLQJ�(YHQWV 

 QRQH 

$GMRXUQPHQW� �� 

 

'DWH��WLPH�DQG�SODFH�RI�QH[W�PHHWLQJ���:HGQHVGD\��0DUFK����������DW��30�RQ�9(�3*&�RU�DW�6W�
-RKQ�$PEXODQFH�%XLOGLQJ�GHSHQGLQJ�RQ�&RYLG��� 

 

 



��������������������^��t�z�s�>>�z��D�d�hZ�Z��/K��>h��/E�͘ 

ϰϲϳϮ�K͛<ĞĞĨĞ�ZŽĂĚ 

^ƚ͘��ŶĚƌĞǁƐ�tĞƐƚ͕�KŶƚĂƌŝŽ͕�<Ϭ��Ϯ�Ϭ 

 

DŝŶƵƚĞƐ�ŽĨ�ƚŚĞ�'ĞŶĞƌĂů�DĞĞƟŶŐ�ŚĞůĚ�Ăƚ�ϳ͗ϬϬWD͕�:ĂŶƵĂƌǇ�Ϯϳ͕�ϮϬϮϭ 

sŝĂ�Z&��ƵĞ�ƚŽ��Ks/��-ϭϵ 

 

WƌĞƐĞŶƚ� 

 

DĞŵďĞƌƐ�ĂƩĞŶĚĞĚ�ƚŚŝƐ�ŵĞĞƟŶŐ͗�ϭϴ�ŵĞŵďĞƌƐ�͗��>ĂƌƌǇ�'ŝŐƵĞƌĞ͕�WƌĞƐŝĚĞŶƚ�;s�ϯZ^YͿ͕��ŽƵŐ�WĞĂƌƐŽŶ͕�sŝĐĞ�
WƌĞƐŝĚĞŶƚ�;s�ϯ,dZͿ͕��ůŝǌĂďĞƚŚ�,ĂůůŝǁĞůů͕�dƌĞĂƐƵƌĞƌ�;s�ϯ��,Ϳ͕���ŚƌŝƐ�>ĂƵǌŽŶ͕��^ĞĐƌĞƚĂƌǇ�;s�ϯ�ZZͿ͕��Ě�,ĂůůŝǁĞůů�
;s�ϯ��,Ϳ͕�DƵƌƌĂǇ�DĂĐ�ŽŶŶĞůů�;s�ϯy>:Ϳ͕��ƌƚ�,ŽƌŽǀŝƚĐŚ�;s�ϯ�/,Ϳ͕�^ƵǌĂŶ�,ŽƌŽǀŝƚĐŚ�;s�ϯ�yEͿ͕�:ŽƐĞƉŚ�dŽŶͲ
ĚƌĞĂƵ�;s�ϯ:,dͿ͕�ZŝĐŬ�WĂůŵĞƌ�;s�ϯ�sͿ͕�dŽŵ�dŽĚĚ�;s�ϯ<�Ϳ͕��ĞĂŶ��ƌƵƐŚ�;s�ϯ�^Ϳ͕�^ƚĂŶ�&ŽƌƚƵŶĞ�;s�ϯ:^&Ϳ͕��ŶͲ
ĚƌĞ�ZŝĐŚĞƌ�;s�ϯZ�/Ϳ͕�'ŝůďĞƌƚ��ŽƵĚƌĞĂƵůƚ�;s�ϯ�&^Ϳ͕�:ŝŵ�ZŝĐŚĂƌĚƐŽŶ�;s�ϯ�&sͿ͕�ZŽŐĞƌ��ĞůĂŶŐĞƌ�;s�ϯ'�sͿ͕��ĂͲ
ǀŝĚ��ĞƌŶĂƌĚ�;s�ϯ:>sͿ 

 

KƉĞŶŝŶŐ�� 

 

^s�Z��WƌĞƐŝĚĞŶƚ�>ĂƌƌǇ�'ŝŐƵĞƌĞ�ĐĂůůĞĚ�ŵĞĞƟŶŐ�ƚŽ�ŽƌĚĞƌ�Ăƚ�ϳ͗ϬϬ�WD͘ 

 

KůĚ��ƵƐŝŶĞƐƐ 

 

ZĞǀŝĞǁ�ĂŶĚ�ĂƉƉƌŽǀĂů�ŽĨ�ƚŚĞ�ŵŝŶƵƚĞƐ�ĨƌŽŵ�ŽƵƌ�ƉƌĞǀŝŽƵƐ�DĞĞƟŶŐ�ŽĨ�EŽǀĞŵďĞƌ�Ϯϱ͕�ϮϬϮϬ͖�dŚĞ�DŝŶƵƚĞƐ�ǁĞƌĞ�
ƌĞĂĚ�ďǇ��ŚƌŝƐ͘��DŽƟŽŶ�ƚŽ�ĂƉƉƌŽǀĞ�ďǇ�>ĂƌƌǇ�ĂŶĚ�ƐĞĐŽŶĚĞĚ�ďǇ��ĞĂŶ͕�ĐĂƌƌŝĞĚ͘ 

 

ZĞƉŽƌƚƐ� 

 

dƌĞĂƐƵƌĞƌ͛Ɛ�ZĞƉŽƌƚ͗� 

 

�ůŝǌĂďĞƚŚ�ƌĞƉŽƌƚĞĚ�ƚŚĞƌĞ�ǁĂƐ�ŶŽ�ĐŚĂŶŐĞ�ĨƌŽŵ�ƚŚĞ�ƉƌĞǀŝŽƵƐ�ŵŽŶƚŚ͘ 

 

DŽŶĚĂǇ�EŝŐŚƚ�EĞƚ͗ 

 

dŽŵ�ƌĞƉŽƌƚĞĚ�ĨŽƌ�ƚŚĞ�DŽŶƚŚ�ŽĨ�EŽǀĞŵďĞƌ�ǁĞ�ŚĂĚ�ϳϴ�ĐŚĞĐŬ�ŝŶ͛Ɛ�ŽŶ�s�ϯ^s�͕�ϳϳ�ŽŶ�s�ϯW'��ĂŶĚ�Ϯϲ�ŽŶ��DZ�
ĨŽƌ�Ă�ƚŽƚĂů�ŽĨ�ϭϴϭ͘��ĞĐĞŵďĞƌ͕�ǁĞ�ŚĂĚ�ϱϴ�ĐŚĞĐŬ�ŝŶ͛Ɛ�ŽŶ�s�ϯ^s�͕�ϲϬ�ŽŶ�s�ϯW'��ĂŶĚ�Ϯϰ�ŽŶ��DZ�ĨŽƌ�Ă�ƚŽƚĂů�ŽĨ�
ϭϰϮ͘ 



EĞǁƐůĞƩĞƌ�ZĞƉŽƌƚ�͗�� 

 

DƵƌƌĂǇ�ŝƐ�ƉůĞĂƐĞĚ�ǁŝƚŚ�ƚŚĞ�ƐƵďŵŝƐƐŝŽŶƐ�ŚĞ�ŝƐ�ƌĞĐĞŝǀŝŶŐ�ĨŽƌ�ƚŚĞ�ŶĞǁƐůĞƩĞƌ͘�<ĞĞƉ�ƐĞŶĚŝŶŐ�ƚŚŝŶŐƐ�ŝŶ͘ 

 

dĞĐŚŶŝĐĂů�ZĞƉŽƌƚ͗� 

 

�ŽƵŐ�ƐƚĂƚĞĚ�ƚŚĞ�ϮϮϬ�D,ǌ�ƌĞƉĞĂƚĞƌ�ŝƐ�ďĂĐŬ�ŽŶ�ƚŚĞ�Ăŝƌ�Ăƚ�ƚŚƌĞĞ�ƟŵĞƐ�ƚŚĞ�ƉŽǁĞƌ͘��Ŷ�ŝĚĞŶƟĮĞƌ�ƐƟůů�ŶĞĞĚƐ�ƚŽ�ďĞ�
ĂĚĚĞĚ͘�EŽƚ�ŵĂŶǇ�ĨƌĞƋƵĞŶĐŝĞƐ�ĂǀĂŝůĂďůĞ�ĨŽƌ�s�ϯs^t͕�ƚŚĞ�ŽůĚ�ĨƌĞƋƵĞŶĐǇ�ĨŽƌ�s�ϯW'��ŝƐ�ƐƟůů�ĂǀĂŝůĂďůĞ͘ 

 

�Z�^�ZĞƉŽƌƚ͗� 

 

�ĂƌůĞ�ǁĂƐ�ŶŽƚ�ĂǀĂŝůĂďůĞ͘� 

 

tĞďƐŝƚĞ�ƵƉĚĂƚĞ͗ 

 

EŽ�ĐŚĂŶŐĞ͘ 

 

ϱϬͬϱϬ��ƌĂǁ�͗��� 

 

EŽ�ĚƌĂǁ�ĚƵĞ�ƚŽ�Z&�ŵĞĞƟŶŐ͘ 

 

EĞǁ��ƵƐŝŶĞƐƐ��� 

 

^ƚĞǀĞ�,ĂƌǀĞǇ�ŝƐ�ůŽŽŬŝŶŐ�ƚŽ�ďĞ�ĂŶ�ĞǆĂŵŝŶĞƌ͕�^s�Z��ŝƐ�ǁŝůůŝŶŐ�ƚŽ�ƐƉŽŶƐŽƌ�Śŝŵ͘ 

 

�/ŶƐƵƌĂŶĐĞ�ĐĞƌƟĮĐĂƚĞƐ�ĂƌĞ�ŝŶ͘�>ĂƌƌǇ�ǁŝůů�ĐŝƌĐƵůĂƚĞ�ƚŚĞŵ�ƚŽ�ƚŚĞŝƌ�ƌĞƐƉĞĐƟǀĞ�ƌĞĐŝƉŝĞŶƚƐ͕�ĂƐ�ǁĞůů�ĂƐ�ƚŚĞ�
ĐůƵď�ĞǆĞĐƵƟǀĞ͘ 

 

WƌĞƐĞŶƚĂƟŽŶ͗� 

 

EŽŶĞ�ĚƵĞ�ƚŽ��Ks/�-ϭϵ 
 



 

hƉĐŽŵŝŶŐ��ǀĞŶƚƐ 

 

d���ĚƵĞ�ƚŽ��Ks/�-ϭϵ 

 

DĞĞƟŶŐ��ĚũŽƵƌŶĞĚ͗ 

 

DŽƟŽŶĞĚ�ďǇ�>ĂƌƌǇ�Ăƚ�ϳ͗ϭϳ�WD 

 

EĞǆƚ�ŵĞĞƟŶŐ͗�� 

 

dŽ�ďĞ�ŚĞůĚ�&ĞďƌƵĂƌǇ�Ϯϰ͕�ϮϬϮϭ�ŽŶ�s�ϯW'��Ăƚ�ϳ͗ϬϬ�WD͘DŝŶƵƚĞƐ�͘͘͘ƌĞĐŽƌĚĞĚ�ďǇ��ŚƌŝƐ�>ĂƵǌŽŶ�;s�ϯ�ZZͿ� 
 

 



dŚĞ�ĨŽůůŽǁŝŶŐ�ǁĂƐ�ƐƵďŵŝƩĞĚ�ďǇ��ƌƚ͕�s�ϭ�/, 

COVID?? SOMETHING ELSE TO WORRY ABOUT 
 
A “Perfect Coronal Mass Ejection” Could Be a Nightmare. A new study in the 
research journal Space Weather considers what might happen if a worst-case coronal 
mass ejection (CME) hit Earth — a “perfect solar storm,” if you will.  
 
In 2014, Bruce Tsurutani of Jet Propulsion Laboratory and Gurbax Lakhina of the 
Indian Institute of Geomagnetism introduced the “Perfect CME.”  It could create 
a magnetic storm with intensity up to the saturation limit, a value greater than the 
Carrington Event of 1859. The interplanetary shock would arrive at Earth within 12 
hours, creating a sudden impulse of around 234 nanoteslas, and the magnetic pulse 
duration in the magnetosphere would be about 22 seconds. Orbiting satellites would 
be exposed to “extreme levels of flare and interplanetary CME shock accelerated 
particle radiation,” they said. The event would follow an initial CME, allowing the 
storm cloud to hit Earth with maximum force.” 
 
The CME’s 12-hour travel time would allow little margin for preparation. The CME 
would hit Earth’s magnetosphere at 45 times the speed of sound, and the resulting 
geomagnetic storm could be as much as twice as strong as the Carrington Event. 
Power grids, GPS, and other services could experience significant outages. More 
recent research led by physicist Dan Welling of the University of Texas at Arlington 
took a fresh look at the “perfect CME,” and he was able to reach new conclusions. 
 
Welling’s team found that geomagnetic disturbances in response to a perfect CME 
could be 10 times stronger than calculated, especially at latitudes above 45 to 50°. 
“Our results exceed values observed during many past extreme events, including the 
March 1989 storm that brought down the Hydro-Québec power grid in eastern 
Canada, the May 1921 railroad storm, and the Carrington Event itself,” Welling 
summarized. 
 
A key result of the new study is how the CME would distort and compress Earth’s 
magnetosphere. The strike would push the magnetopause down until it’s only 2 Earth-
radii above Earth’s surface. Satellites in Earth orbit would suddenly find themselves 
exposed to a hail of energetic, and potentially damaging, charged particles. 
 
From Paul Caccamo 
RAC Ontario Section Bulletin 
Feb 13, 2020 
 



,ĞƌĞ�ĂƌĞ�Ă�ĐŽƵƉůĞ�ŽĨ�ƉŝĐƚƵƌĞƐ�ŽĨ�ŬŝĚƐ�ŝŶ�KƩĂǁĂ�ƚĂůŬŝŶŐ�ƚŽ�ƚŚĞ�
/^^�ŽŶĞ�ĚĂǇ�ĂďŽƵƚ�ƚǁŽ�ǁĞĞŬƐ�ĂŐŽ͘�dŚĞ�ƉŝĐƚƵƌĞ�ƚŽ�ƚŚĞ�ůĞŌ�ŝƐ�Ă�
ƐŚŽƚ�ŽĨ�ŵǇ�ŝWĂĚ�ƐŚŽǁŝŶŐ�ƚŚĞ�/^^�ƉĂƐƐŝŶŐ�ŽǀĞƌŚĞĂĚ͘�dŚĞ�ďůƵĞ�
ƌŝŶŐ�ŝƐ�ƚŚĞ�ĞīĞĐƟǀĞ�ŚŽƌŝǌŽŶ�ŽĨ�ŵǇ�ůŽĐĂƟŽŶ͕�ƌĞůĂƟǀĞ�ƚŽ�ƚŚĞ�/^^�
ĂŶĚ�ƚŚĞ�ŐƌĞĞŶ�ƌŝŶŐ�ŝƐ�ƚŚĞ�ĞīĞĐƟǀĞ�ŚŽƌŝǌŽŶ�ŽĨ�ƚŚĞ�/^^͘�tŚĞŶ�
ƚŚĞǇ�ĂƌĞ�ŽǀĞƌůĂƉƉŝŶŐ͕�ƚŚĞ�/^^�ŝƐ�ǀŝƐŝďůĞ͘ 

 



dŚĞ�ĨŽůůŽǁŝŶŐ�ƉŝĐƚƵƌĞƐ�ĂƌĞ�ĨƌŽŵ��ŽƵŐ͕�s�ϯ,dZ͕�ŽƵƌ��ůƵď�sW�ĂŶĚ�dĞĐŚŶŝĐĂů��ĚǀŝƐŽƌ͘ � 

,ĞƌĞ�ŝƐ�Ă�ƉŚŽƚŽ�ƚŽƵƌ�ŽĨ�ŵǇ�͞ƐŚĂĐŬ͕͟ �ƐŚŽƉ�ĂŶĚ�Ă�ůŽŽŬ�Ăƚ�ƚŚĞ��ƐƚĞƌŝƐŬ��ůů^ƚĂƌͬ�ĐŚŽůŝŶŬ�ŶŽĚĞ͘�/�
ĂůƐŽ�ƚŽŽŬ�ƐŽŵĞ�ƉŚŽƚŽƐ�ŽĨ�ƚŚĞ�s�ϯ^s��ϮϮϰ͘ϭϴϬ�ƌĞƉĞĂƚĞƌ�ĂŶĚ�ŶĞǁ�s�ϯs^t�ϰϰϯ͘ϬϬϬ�ƌĞƉĞĂƚĞƌ͘  

ϳϯ�ĚĞ�s�ϯ,dZ 

�ŽƵŐ 

DĂŝŶ�ŽƉĞƌĂƟŶŐ�ƉŽƐŝƟŽŶ͗�WϮϱ�ƐĐĂŶŶĞƌ͕ �dzd�d,-ϵϬϬϬ�ϮϮϮ�D,ǌ͘�ŵŽďŝůĞ͕�zĂĞƐƵ�&d-ϳϴϬϬ�ĚƵĂů�
ďĂŶĚ�ŵŽďŝůĞ͕�<W�-ϯ�ĂŶĚ�^ŝŐŶĂů�>ŝŶŬ�h^��dE�͛Ɛ�ĐůŽĐŬƐ�ĨŽƌ�ůŽĐĂů�ĂŶĚ��ƵůƵ�ƟŵĞ͕�ďĞŚŝŶĚ�ƚŚĞŵ�/�-
ZϮϱϬϬ�ƌĞĐĞŝǀĞƌ͕ ��ůŝŶĐŽ��D-ϯϯϬ�ƉŽǁĞƌ�ƐƵƉƉůǇ�zĂĞƐƵ�&d-ϭϬϬϬDW�,&͘ ��ŶƚĞŶŶĂƐ�ĂƌĞ�ϴϬͬϰϬ�ƚƌĂƉ�
ŝŶǀĞƌƚĞĚ�ǀĞĞ͕��ŽŵĞƚ�'W-ϭϱ͕��ŝĂŵŽŶĚ�ĚŝƐĐŽŶĞ͕�ĂŶĚ�Ă�ƐŝŶŐůĞ�:ĂŐ�Z&�ĨŽůĚĞĚ�ĚŝƉŽůĞ�ĨŽƌ�ϮϮϬ͘� 



͞�ĂƐĞŵĞŶƚ�ƐƚĂƟŽŶ͟�>ĞŌ͗�hW^͕�ĐĞŶƚĞƌ͕ �/�D�ŵŝŶŝ-W��
ƌƵŶŶŝŶŐ��ĞŶƚ-K^�>ŝŶƵǆ͕��ƐƚĞƌŝƐŬ��ůůƐƚĂƌͬ�ĐŚŽůŝŶŬ͘�
EĞǆƚ�ƚŽ�ƚŚĂƚ�Ă�h^��ŵŽŶŽ�ƐŽƵŶĚ�ŝŶƚĞƌĨĂĐĞ�ǁŝƚŚ�Wdd�
ĐŽŶƚƌŽů͘ 

ZŝŐŚƚ�ƐƚĂĐŬ͕�ƚŽƉ�ƚŽ�ďŽƩŽŵ͕�DŽƚŽƌŽůĂ�D-ϭϮϮϱ�h,&�
ŵŽďŝůĞ͕�DŽƚŽƌŽůĂ�'D-ϯϬϬ�s,&�ŵŽďŝůĞ�ŵŽĚŝĮĞĚ�
ĨƌŽŵ�ϭϲ�ƚŽ�ϰϬ�ĐŚĂŶŶĞůƐ͕�/ĐŽŵ�/�-&ϰϮϬ�h,&�ůŝŶŬ�ƌĂͲ
ĚŝŽ�ǁŝƚŚ�Ă�ϲ�ĞůĞŵĞŶƚ�zĂŐŝ�ĂŶƚĞŶŶĂ�ƉŽŝŶƚĞĚ�Ăƚ�
s�ϯW'�͕�ǁŚŝůĞ�ƚŚĞ�ƚǁŽ�ŵŽďŝůĞƐ�ƵƐĞ�Ă�:ĞƚƐƚƌĞĂŵ�
:d�-Ϯ�;ŶŽƚ�ƌĞĐŽŵŵĞŶĚĞĚ͊Ϳ� 

dW->ŝŶŬ�ZŽƵƚĞƌ�ƚŽ�ĐŽŶŶĞĐƚ�ŶŽĚĞ�ĐŽŵƉƵƚĞƌ�ƚŽ�ƚŚĞ�
/ŶƚĞƌŶĞƚ͕��ƐƚƌŽŶ�Z^-ϮϬ�ƉŽǁĞƌ�ƐƵƉƉůǇ�ƉŽǁĞƌŝŶŐ�ŝƚ�
Ăůů͘�dŚĞ�ĐůŽƐĞ-ƵƉ�ƐŚŽǁƐ�ƚŚĞ�ĐŽŽůŝŶŐ�ĨĂŶ�ďĞŚŝŶĚ�ƚŚĞ�
ůŝŶŬ�ƌĂĚŝŽ͕�ĐŽŶƚƌŽůůĞĚ�ďǇ�Ă�ƚŚĞƌŵĂů�ƐǁŝƚĐŚ�ŽŶ�ƚŚĞ�
ƉŽǁĞƌ�ƐƵƉƉůǇ�ŚĞĂƚ�ƐŝŶŬ͘�dŚĞ�ůŝŶŬ�ƌĂĚŝŽ�ŐŽƚ�ƚŽŽ�ŚŽƚ�
ƚŽ�ƚŽƵĐŚ�ĚƵƌŝŶŐ�ƚŚŽƐĞ�ŚŽƵƌ�ůŽŶŐ�dŚƵƌƐĚĂǇ�ĂŶĚ�
^ƵŶĚĂǇ�ŶĞƚƐ�ďĞĨŽƌĞ�ƚŚĞ�ĨĂŶ�ǁĂƐ�ĂĚĚĞĚ͘� 



�ĂƐĞŵĞŶƚ�ǁŽƌŬƐŚŽƉ͕�ŽďǀŝŽƵƐůǇ�ŶŽƚ�ĐůĞĂŶĞĚ�ƵƉ�ĨŽƌ�ƚŚĞ�ƉŚŽƚŽ͕�ŽǀĞƌĂůů�ǀŝĞǁ͘�dŚĞ�
ϮϮϰ͘ϭϴϬ�ƌĞƉĞĂƚĞƌ�ŝƐ�ŽŶ�ƚŚĞ�ďĞŶĐŚ�ĨŽƌ�ŝŶƐƚĂůůĂƟŽŶ�ŽĨ�ƚŚĞ�ƌĞƉĞĂƚĞƌ�ĐŽŶƚƌŽůůĞƌ�ͬ��t�
/��ƵŶŝƚ͘� 



WŽǁĞƌ�ƐƵƉƉůŝĞƐ͕�ĂŶĚ�ŵŽƌĞ�ƉŽǁĞƌ�ƐƵƉƉůŝĞƐ͘� 



�ŶŽƚŚĞƌ�ƉŽǁĞƌ�ƐƵƉƉůǇ͕�ĂƵĚŝŽ�ƐŝŐŶĂů�ŐĞŶĞƌĂƚŽƌ͕ �ϱ�ĚŝŐŝƚ��DD�ǁŝƚŚ�
Ă�ƚǇƉĞ�<�ƚŚĞƌŵŽĐŽƵƉůĞ�ĂƩĂĐŚĞĚ͕�ĚŝƐƉůĂǇŝŶŐ�ƚŚĞ�ƌŽŽŵ�ƚĞŵƉĞƌĂͲ
ƚƵƌĞ͕�,ĂŶƚĞŬ�ĚŝŐŝƚĂů�ƐƚŽƌĂŐĞ�͚ƐĐŽƉĞ͕�Z&�ƐŝŐŶĂů�ŐĞŶĞƌĂƚŽƌ�;ϰϳϬ�
D,ǌ͕͘�ĂƌďŝƚƌĂƌǇ�ǁĂǀĞĨŽƌŵ�ĨƵŶĐƟŽŶ�ŐĞŶĞƌĂƚŽƌ͕ �ŚĂƌĚ�ĚƌŝǀĞ�
;ϯ͘ϱͬ͟Ϯ͘ϱ͟Ϳ�ƚĞƐƚ�ƐƚĂŶĚ͕�ƚǁŽ�ůĂƉƚŽƉƐ͕�yW�ĂŶĚ�D^-�K^�ĨŽƌ�ƉƌŽŐƌĂŵͲ
ŵŝŶŐ�ŽůĚĞƌ�ƌĂĚŝŽƐ͕�ƐŽůĚĞƌ�ĨƵŵĞ�ĞǆƚƌĂĐƚŽƌ͘ � 



 

^ŽŵĞ�,ĂŬŬŽ�ƚǇƉĞ�ƚĞŵƉĞƌĂƚƵƌĞ�ĐŽŶƚƌŽůůĞĚ�ƐŽůĚĞƌŝŶŐ�ƐƚĂƟŽŶƐͬŝƌŽŶƐ͕�
ŚŽƚ�Ăŝƌ�ǁŽƌŬƐƚĂƟŽŶ�ĨŽƌ�^D��ďŽĂƌĚƐ͕�ǀĂĐƵƵŵ�ĚĞƐŽůĚĞƌŝŶŐ�ƐƚĂƟŽŶ�
ĨŽƌ�ƚŚƌŽƵŐŚ�ůĞĂĚ�ĐŽŵƉŽŶĞŶƚ�ďŽĂƌĚƐ͘� 



sŝƐŝŽŶ�ĂŝĚƐ͖�Ă�ϳ͟�>���ŵŝĐƌŽƐĐŽƉĞ͕�ϭϬ�ƉŽǁĞƌ�ƐƚĞƌĞŽ�ŵŝĐƌŽƐĐŽƉĞ�ĂŶĚ�͞>ƵǆŽ͟�ƐƚǇůĞ�ŵĂŐŶŝĮĞƌ�ǁŝƚŚ�
ƌŝŶŐ�ůŝŐŚƚ͕�ĂŶ�ŽůĚ�ďƵƚ�ƐƟůů�ŐŽŽĚ�dĞŬƚƌŽŶŝǆ�ϰϳϱ��Zd�͚ƐĐŽƉĞ͘� 

EŽƚ�ƐŚŽǁŶ͕�Ă�,W�ƐƉĞĐƚƌƵŵ�ĂŶĂůǇƐĞƌ͕ �Ă�ZŝŐŽů�ƐƉĞĐƚƌƵŵ�ĂŶĂůǇƐĞƌͬƚƌĂĐŬŝŶŐ�ŐĞŶĞƌĂƚŽƌ͕ �ĂŶĚ�Ă�ĨĞǁ�
ŵŽƌĞ�ĐŽŵƉƵƚĞƌƐ�ĂŶĚ�ƉŽǁĞƌ�ƐƵƉƉůŝĞƐ͘�� 

WůƵƐ�ƐŽŵĞ�ŚĂŶĚŚĞůĚ�;ƉŽƌƚĂďůĞͿ�ĂŶĚ�ŵŽďŝůĞ�ƌĂĚŝŽƐ͘��Ƶƚ�ƚŚĂƚ͛Ɛ�ĞŶŽƵŐŚ�ĨŽƌ�ŽŶĞ�ƉŚŽƚŽ�ĞƐƐĂǇ͊� 



 
&RQJUDWXODWLRQV� �<RX
YH�JRW�\RXU�QHZ�$PDWHXU�5DGLR�OLFHQVH�DQG�FDQ
W�ZDLW�WR�VWDUW�RSHUDWLQJ�RQ�+)�SKRQH�   �+RZHYHU��\RX
UH�QRW�FHUWDLQ�KRZ�\RX�ZDQW�WR�FRQGXFW�\RXU�
VHOI�   �$IWHU�DOO��WKHUH�DUH�IHZ�LI�DQ\�PDQGDWHG�UXOHV�  �0RVW KDPV�KDYH�GHYHORSHG�JRRG�RSHUDWLQJ�SUDFWLFHV�DQG�HWLTXHWWH�VLPSO\�E\�OLVWHQLQJ�WR�PRUH�H[SHULHQFHG�KDPV�DQG�
\RX�ZLOO�DV�ZHOO���+HUH�DUH�VRPH�RI�P\�LGHDV�IRU�\RXU�FRQVLGHUDWLRQ�� 

   'R 
$OZD\V�EH�SROLWH�UHJDUGOHVV�RI�WKH�FLUFXPVWDQFHV� �,I�QRW��DYRLG�WUDQVPLWWLQJ� 

6HW�D�JRRG�H[DPSOH�HVSHFLDOO\�IRU�VKRUW�ZDYH�OLVWHQHUV�ZKR�PD\�EH�WKLQNLQJ�
DERXW�EHFRPLQJ�D�KDP�� 

%H� D� JRRG� OLVWHQHU� � ,W� ZLOO� KHOS� \RX� EHWWHU� RUJDQL]H� \RXU� WKRXJKWV� EHIRUH�
WUDQVPLWWLQJ� 

5HSO\� WR�D�&4��RU�FDOO�&4�\RXUVHOI� � ,W�KHOSV�NHHS�DOLYH� WKH�PDJLF�RI�KDP�
UDGLR� � 

6SHDN�FOHDUO\�DQG�VORZO\��HVSHFLDOO\�ZKHQ�JLYLQJ�\RXU�FDOO�VLJQ�WR�VRPHRQH�
\RX�KDYH�QHYHU�ZRUNHG�EHIRUH� 

3URPRWH� IULHQGVKLS�DQG�JRRGZLOO� WR�';�FRQWDFWV� � /RRN� IRU�ZD\V� WR�JHW� WR�
NQRZ� HDFK� RWKHU� UDWKHU� WKDQ� VLPSO\� H[FKDQJLQJ� VLJQDO� UHSRUWV� DQG�
��V� 

7U\� WR� NHHS� WUDFN� RI� HYHU\RQH� LQ� WKH� 462� � +RSHIXOO\� VRPHRQH� KDV� DV�
VXPHG� WKH� UROH� RI� �WUDIILF� GLUHFWRU�� WR� PDNH� VXUH� HYHU\RQH� KDV� D�
FKDQFH� WR�FRQWULEXWH� WR� WKH�GLVFXVVLRQ� � ,I�QRW��GRQ
W�KHVLWDWH� WR�GR� LW�
\RXUVHOI� 

0DNH�LW�FOHDU�DW� WKH�HQG�RI�HDFK�WUDQVPLVVLRQ�ZKLFK�VWDWLRQ� LV�H[SHFWHG�WR�
WUDQVPLW�QH[W� �7U\�WR�GR�WKLV�HYHQ�ZKHQ�RSHUDWLQJ�92;� 

2SHUDWH�RQ�IUHTXHQFLHV�WKDW�DUH�LQ�ZKROH�.K]��H�J���������.+]���7KLV�DOOHYL�
DWHV�DPELJXLW\�DQG�PDNHV� LW�HDVLHU� IRU�HYHU\RQH� WR�EH�RQ� WKH�VDPH�
IUHTXHQF\� 
 
 

2SHQO\� SUDLVH� RWKHU� KDPV�ZKHQ� \RX� REVHUYH� WKHP� GRLQJ� VRPHWKLQJ� WKDW�
\RX�IHHO�LV�HVSHFLDOO\�GHVHUYLQJ��H�J���KHOSLQJ�GHPRQVWUDWH�KDP�UDGLR�
WR�D�JURXS�RI�VFRXWV� 

$OZD\V� EH� UHDG\� WR� TXLFNO\� DQG� FDOPO\� UHVSRQG� WR� HPHUJHQF\� VLWXD�
WLRQV� �5HKHDUVH�ZKDW�\RX�ZRXOG�GR�LI�SUHVHQWHG�ZLWK�YDULRXV�VFHQDUL�
RV� 

3DXVH� EHWZHHQ� WUDQVPLVVLRQV� � �4XLFN� NH\LQJ�� JLYHV� WKH� DSSHDUDQFH� WKDW�
RWKHU�KDPV�DUH�XQZHOFRPH�LQ�\RXU�462� 

&RQVLGHU�XVLQJ�WKH�,QWHUQHW�WR�HQULFK�\RXU�462�   �0DQ\�KDPV�KDYH�GHYHO�
RSHG� WKHLU� RZQ�FRPSUHKHQVLYH�ZHEVLWHV�ZKLFK� \RX� FDQ� XVXDOO\� ILQG�
WKURXJK�45=�&20�  � 

5HVSHFW�WKH�SULYLOHJHV�RI�KDPV�RSHUDWLQJ�LQ�RWKHU�PRGHV�RQ�WKH�+)�EDQGV�
LQFOXGLQJ�WKRVH�ZKR�HQMR\�$0� 

0DNH�D�SRLQW�WR�WU\����DQG����PHWHUV� �*RRG�RSHUDWLQJ�SUDFWLFHV�DUH�HVSH�
FLDOO\�SUHYDOHQW�RQ�WKHVH�EDQGV� 

/RRN�IRU�RSSRUWXQLWLHV�WR��(OPHU��QHZO\�OLFHQVHG�KDPV�ZKHQ�\RX�KHDU�WKHP�
RQ� WKH� +)� EDQGV�  � :HOFRPH� WKHP�� VROLFLW� WKHLU� TXHVWLRQV DQG� JLYH�
WKHP�SRLQWHUV�RQ �JRRG�RSHUDWLQJ�SUDFWLFHV� 

5HPHPEHU�WKDW�QR�RQH�FRXQWU\�FDQ�SURFODLP�WR�EH�WKH�OHDGHU�RI�WKH�$PD�
WHXU� 5DGLR�ZRUOG�  � /LNHZLVH�� QR� RQH� FRXQWU\
V� IRUHLJQ� SROLF\� LV� DQ\�
PRUH�ULJKW�RU�ZURQJ�WKDQ�WKDW�RI�DQRWKHU�FRXQWU\� � 

'HYHORS�JRRG�RSHUDWLQJ�SUDFWLFHV� �<RX�ZLOO�EH�GRLQJ�\RXU�SDUW� LQ�KHOSLQJ�
LQVXUH� WKH� FRQWLQXDQFH� RI� RXU� ORQJ� DQG� SURXG� WUDGLWLRQ� RI� VHOI-
UHJXODWLRQ� 

   'RQ
W 
$FW� OLNH�VRPH�VRUW�RI�%URDGFDVW�5DGLR�VWDWLRQ� � <RXU� IHOORZ�$PDWHXUV ZLOO�

PRVW�OLNHO\�QRW�DSSUHFLDWH�VXFK�D�EODWDQW�GLVSOD\�RI�SHUVRQDO�HJR� 

$FNQRZOHGJH�WKH�SUHVHQFH�RI�GHOLEHUDWH�LQWHUIHUHQFH� �$IWHU�DOO��WKDW
V�PRVW�
OLNHO\�WKH�RYHUDOO REMHFWLYH�RI�WKH�SHUVRQ�GRLQJ�WKH�LQWHUIHULQJ�� 

%H� H[FHVVLYHO\� ORQJ�ZLQGHG� HVSHFLDOO\� ZKHQ� LQ� D� URXQG-WDEOH� GLVFXVVLRQ�
DQG�GXULQJ�WLPHV�ZKHQ�EDQG�FRQGLWLRQV�DUH�FKDQJLQJ� 

-XVW�WDON�DERXW�KDP�UDGLR� �0RVW�KDPV�KDYH�PDQ\�PRUH�LQWHUHVWV� 

2SHUDWH�ZKHQ�\RX�DUH�LQ�D�EDG�PRRG�  �<RX�ZLOO�EH�WKDW�PXFK�PRUH�YXOQHU�
DEOH�WR�ORVLQJ�\RXU�WHPSHU�� 

2YHUXVH�4-FRGHV�DQG�RWKHU�KDP�MDUJRQ�RQ�WKH�SKRQH�EDQGV� � 

&ODLP�RU�KRPHVWHDG�DQ\� SDUWLFXODU� IUHTXHQF\� IRU� QHWV�� VFKHGXOHV�� HWF� � ,I�
\RXU�GHVLJQDWHG�IUHTXHQF\�LV�DOUHDG\�LQ�XVH��VLPSO\�PRYH�XS�RU�GRZQ�
DV�QHFHVVDU\� 

7UDQVPLW�EHIRUH�ILUVW�GHWHUPLQLQJ�WKDW�WKH�IUHTXHQF\�LV�FOHDU� �7KLV�LQFOXGHV�
WUDQVPLWWLQJ�ZLWKLQ��.K]�RI�RWKHU�NQRZQ�462V� 

%UHDN�LQWR�DQ�RQJRLQJ�462�XQOHVV�\RX�FDQ�KHDU�WKH�PDMRULW\�RI�WKH�SDUWLFL�
SDQWV� 

,JQRUH�VRPHRQH�QHZ�WR�D�URXQG�WDEOH�462� �:H�VKRXOG�DOO�GR�RXU�SDUW�WR�
PDNH� HYHU\RQH� IHHO�ZHOFRPH��$YRLG�PDNLQJ� WKH� GLVFXVVLRQ� DSSHDU�
H[FOXVLYH� WR� \RXU� SDUWLFXODU� FLUFOH� RI� IULHQGV� 
 
 

7HVW�\RXU�WUDQVPLWWHU�RYHU�WKH�DLU� �,W�LV�IDU�EHWWHU�WR�XVH�D�GXPP\�ORDG� 

&RXJK��VQHH]H�RU�FOHDU�\RXU�WKURDW�LQWR�\RXU�PLFURSKRQH�  � 

2SHUDWH� 92;� H[FHSW� ZKHQ� LQ� D� 462� ZLWK� WKUHH� RU� OHVV� SDUWLFLSDQWV� � ,W�
WHQGV� WR� IRVWHU� �TXLFN� NH\LQJ�� ZKLFK�PD\� JLYH� WKH� DSSHDUDQFH� WKDW�
\RX�GRQ
W�ZHOFRPH �EUHDNHUV� 

%HFRPH� D� �%DQG� 3ROLFHPDQ�� TXLFN� WR� WHOO� RWKHUV� ZKDW� \RX� IHHO� WKH\� DUH�
GRLQJ� ZURQJ� � ,Q� LQVWDQFHV� ZKHUH� LW� PD\� EH� FDOOHG� IRU�� DOZD\V� EH�
SROLWH�DQG�FRQVWUXFWLYH� 

7XUQ�XS�\RXU�PLFURSKRQH�JDLQ�RU�UHVRUW�WR�H[FHVVLYH�VSHHFK�SURFHVVLQJ�LQ�
RUGHU�WR�EH�KHDUG� �6XFK�SUDFWLFHV�ZLOO�PRVW�OLNHO\�UHVXOW�LQ�GLPLQLVKHG�
DXGLR� TXDOLW\� DQG� LQFUHDVHG� OLNHOLKRRG� RI� LQWHUIHUHQFH� WR� QHDUE\�
462V�� 

8VH�WKH�ZRUG��EUHDN��ZKHQ�ZDQWLQJ�WR�MRLQ�DQ�RQ-JRLQJ�462�  �6LPSO\�JLYH�
\RXU�FDOO�VLJQ�EHWZHHQ�WUDQVPLVVLRQV�DQG�UHVHUYH�WKH�XVH�RI�WKH�ZRUG�
�EUHDN��IRU�PRUH�XUJHQW�VLWXDWLRQV� 

-RLQ� DQ� RQJRLQJ� 462� XQOHVV� \RX� KDYH� VRPHWKLQJ� WR� FRQWULEXWH� WR� WKH�
GLVFXVVLRQ� � ,W� LV� HVSHFLDOO\� UXGH� WR� LQWHUUXSW � RWKHU� KDPV� ZLWK�
D �UHTXHVW �IRU�DXGLR�FKHFNV� �VLJQDO�UHSRUWV��HWF� � 

2SHUDWH� LQ� DQ\� IDVKLRQ� WKDW� LV� QRW� LQ� NHHSLQJ� ZLWK� JRRG� DPDWHXU� SUDF�
WLFH� �%H�FHUWDLQ�WR�DOZD\V�FRPSO\�ZLWK�WKH�SURYLVLRQV�RI�3DUW����RI�WKH�
UXOHV� 

.QRZLQJO\� LQWHUIHUH�ZLWK� DQ� RQJRLQJ� 462� MXVW� EHFDXVH� \RX� DUH�ZRUNLQJ�
';��HVSHFLDOO\�VSOLW�IUHTXHQF\� � 

6D\� WKDW� WKH� IUHTXHQF\� �LV� QRW�� LQ� XVH� ZKHQ� \RX� KHDU� VRPHRQH� LQ�
TXLUH� � 5HIUDLQ� IURP� UHVSRQGLQJ� DW� DOO� H[FHSW� XQOHVV� \RX� NQRZ� IRU�
FHUWDLQ�WKDW�WKH�IUHTXHQF\�RU�RQH�QHDUE\��LV��LQ�XVH� 

5LGLFXOH�RWKHU�KDPV�RU�H[SUHVV�DQ\�QHJDWLYH�YLHZV�RI�WKH�RYHUDOO�VWDWH�RI�$PD�
WHXU�5DGLR� �,I�\RX�GRQ
W�KDYH�VRPHWKLQJ�SRVLWLYH�DQG�FRQVWUXFWLYH�WR�VD\��DYRLG�
VD\LQJ�DQ\WKLQJ�DW�DOO� 

.�4.<��'RQ����LV�WKH�SXEOLVKHU�RI�WKH�DERYH� 



��ůĂƐƚ�ŵŝŶƵƚĞ�ŶŽƚĞ�ĨƌŽŵ�ZŝĐŬ͕�s�ϯ�s͘ ͘ 

ZŝĐŬ�ŚĂƐ�ďĞĞŶ�ĞǆƉĞƌŝŵĞŶƟŶŐ�ǁŝƚŚ�ĐŽŵƉƵƚĞƌ�ƉŽǁĞƌ�ƐƵƉƉůŝĞƐ�ĂŶĚ�ǁĂŶƚƐ�ƚŽ�ŵĞ�ƚŽ�ŐĞƚ�ƚŚĞ�
ǁŽƌĚ�ŽƵƚ�ƚŚĂƚ�ŝĨ�ĂŶǇŽŶĞ�ŝƐ�ŝŶƚĞƌĞƐƚĞĚ�ŝŶ�ďƵŝůĚŝŶŐ�Ă�,Ăŵ�^ŚĂĐŬ����ƉŽǁĞƌ�ƐƵƉƉůǇ�ĨƌŽŵ�ĂŶ�ŽůĚ�
ĐŽŵƉƵƚĞƌ�ƉŽǁĞƌ�ƐƵƉƉůǇ͕�ŚĞ�ŚĂƐ�ƚŚĞ�͞ŚĂŶĚƐ�ŽŶ͟�ĞǆƉĞƌŝĞŶĐĞ�ŶŽǁ�ĂŶĚ�ŝƐ�ĂŶǆŝŽƵƐ�ƚŽ�ƉĂƐƐ�ŽŶ�
ŚŝƐ�ŶĞǁ�ŬŶŽǁůĞĚŐĞ͊�WůĞĂƐĞ�ĐŽŶƚĂĐƚ�ZŝĐŬ�ĚŝƌĞĐƚůǇ�ĨŽƌ�ĂŶ�ĞĂƐǇ��͞,Žǁ�dŽ͟�ƐĞƐƐŝŽŶ�ĂŶĚ�ƐĂǀĞ�Ă�
ĨĞǁ�ďƵĐŬƐ�ǁŚŝůĞ�ŵĂŬŝŶŐ�ƵƐĞ�ŽĨ�ƐŽŵĞ�ĚŝƐĐĂƌĚĞĚ�ƉĂƌƚƐ͘ 

dŚĂŶŬƐ�ZŝĐŬ͘ 

 



%H�FDUHIXO�DERXW�FRQWDFWV�RQ�'05�ZRUOGZLGH�7DON�JURXS�����$ERXW�WKH�WLPH�RI�WKH�&DSLWRO�ULRW�LQ�
:DVKLQJWRQ��,�ZDV�LQ�FRQWDFW�ZLWK�D�VWDWLRQ�LQ�)ULVFR��7H[DV�QHDU�'DOODV��7KH�QH[W�GD\��,�JRW�DQ�H-
PDLO�IURP�VRPHRQH�ZKR�VDLG�WKH\�KDG�KHDUG�PH�RQ�7*����DQG�DVNHG�PH�WR�MRLQ�WKHLU�JURXS��FDOOHG�
WKH�1RUWK�&HQWUDO�7H[DV�'05�JURXS��7KH\�JDYH�PH�WKH�7*�QXPEHU��3UHVXPDEO\�WKH\�KDG�RE�
WDLQHG�P\�H-PDLO�DGGUHVV�IURP�P\�45=�FRP�SDJH��6R�,�ORRNHG�WKDW�XS�DQG�,�ZDV�GLUHFWHG�WR�D�
ZHEVLWH��,W�WXUQV�RXW�WKLV�LV�D�IDU�ULJKW�JURXS��ZKLFK�,�ZLOO�QRW�QDPH��ZKRVH�PHPEHUV�SDWURO�WKH�
7H[DV�ERUGHU�ZLWK�0H[LFR�WR�DOHUW�WKH�%RUGHU�3DWURO�DERXW�LOOHJDO�LPPLJUDQWV�FURVVLQJ� �3KRWRV�RQ�
WKH�ZHEVLWH�VKRZHG�WKHP�ZLWK�7UXPS�VLJQV�DQG�VRPH�ZHUH�RSHQO\�DUPHG��7KH\�EHOLHYH�IHUYHQWO\�
LQ�WKH�)LUVW�$PHQGPHQW�RI�IUHH�VSHHFK�DV�ZHOO�DV�WKH�6HFRQG�$PHQGPHQW�WR�EHDU�DUPV��,�KDYH�D�
ULJKW�WR�EDUH�DUPV �DOVR��EXW�,�XVXDOO\�SXW�VXQVFUHHQ�RQ�WR�DYRLG�D�EXUQ�LQ�WKH�VXQQ\�FOLPDWHV�RI�WKH�
VRXWK��:KHQ�,�UHDG�ZKDW�WKH\�ZHUH�DERXW��,�SROLWHO\�WROG�WKHP�KRZ�PXFK�,�KDG�HQMR\HG�YLVLWLQJ�DOO�
SDUWV�RI�7H[DV�RYHU�WKH�\HDUV��LQFOXGLQJ�WKH�ERUGHU�DUHD�VHYHUDO�WLPHV��%XW�IRU�QRZ�,�ZLOO�WDNH�D�
SDVV�RQ�MRLQLQJ�WKHLU�JURXS��$V�0XUUD\�VDLG��³$UW�,�FDQ
W�LPDJLQH�\RX�LQ�FDPRXIODJH�FDUU\LQJ�DQ�
$.-����,W�GRHVQ
W�ILW�\RXU�LPDJH�� 
 

dŚĞ�ĨŽůůŽǁŝŶŐ�ŝƐ�Ă�ƐƵďŵŝƐƐŝŽŶ�ĨƌŽŵ��ƌƚ�s�ϯ�/, 

��ůŽƚ�ŽĨ�ǇŽƵ�ŚĂǀĞ�ĐŽůůĞĐƟŽŶƐ�ŽĨ�Y^>�ĐĂƌĚƐ�ƚƵĐŬĞĚ�ĂǁĂǇ�Žƌ�ĮůĞĚ�ŝŶ�ďŝŶĚĞƌƐ͘͘�ĂŶĚ�/�ǁĂƐ�ƚŚŝŶŬŝŶŐ�
ƚŚĂƚ�ĞĂĐŚ�ŽĨ�ƵƐ�ǁŚŽ�ĚŽ͕�ůŝŬĞůǇ�ŚĂǀĞ�Ă�ĨĂǀŽƵƌŝƚĞ�ŽŶĞ͕�ƚŚĂƚ�ďƌŝŶŐƐ�ďĂĐŬ�Ă�ĨŽŶĚ�ŵĞŵŽƌǇ�Žƌ�ƚǁŽ͘�
,Žǁ�ĂďŽƵƚ�ƚĂŬŝŶŐ�Ă�ƉŝĐƚƵƌĞ�ŽĨ�ƚŚĂƚ�^ƉĞĐŝĂů��ĂƌĚ�Žƌ�ĐĂƌĚƐ�ĂŶĚ�ƐĞŶĚŝŶŐ�ƚŚĞŵ�ŝŶ�ǁŝƚŚ�Ă�ŶŽƚĞ�ĂƐ�
ƚŽ�ǁŚĂƚ�ŵĂŬĞƐ�ƚŚĂƚ�Y^K�Žƌ�ĐĂƌĚ�ƐƉĞĐŝĂů�ƚŽ�ǇŽƵ͘�/͛ůů�ƐŚĂƌĞ�ĂŶĚ�/�Ăŵ�ƐƵƌĞ�ŽƚŚĞƌƐ�ǁŝůů�ďĞ�ŝŶƚĞƌĞƐƚͲ
ĞĚ�ŝŶ�ƐĞĞŝŶŐ�ƚŚĞŵ͊ 



9$�.'�%LRJUDSK\ 

,�RZH�P\�LQWHUHVW�LQ�DPDWHXU�UDGLR�WR�P\�WLPH�LQ�WKH�%R\�6FRXWV�EDFN�LQ�WKH�ODWH�
����
V��7KH�SDJH�DERXW�0RUVH�FRGH�LQ�WKH�%R\�6FRXW�PDQXDO�ZDV�P\�ILUVW�LQWURGXF�
WLRQ�WR�&:��,Q������P\�%R\�6FRXW�WURRS�YLVLWHG�D�QHLJKERUKRRG�KDP�LQ�$PKHUVWYLHZ��
2QWDULR���QHDU�.LQJVWRQ��,�UHPHPEHU�WKH�UDFNV�RI�WXEH�HTXLSPHQW�DQG�WKH�VPHOO�RI�
IUHVK�VROGHU�LQ�KLV�EDVHPHQW�VKDFN��:H�SDUWLFLSDWHG�LQ�D�-DPERUHH�RQ�WKH�$LU�W\SH�
462�DQG�,�DVNHG�D�TXHVWLRQ�LQWR�WKH�PLF��7KDW�H[SHULHQFH�VKDSHG�P\�FKRLFH�RI�KRE�
E\�ODWHU�LQ�OLIH��,�UHFHLYHG�P\�ILUVW�FDOO�VLJQ��9(�39,�LQ������DQG�,�XSJUDGHG�P\�OLFHQVH�
WR�$GYDQFHG�RQH�\HDU�ODWHU��0\�ILUVW�UDGLR�ZDV�D�7HQ�7HF�&HQWXU\��������ZDWW��&:�ULJ�� 

+)�LV�P\�IDYRXULWH�VSHFWUXP�RI�KDP�UDGLR��,�OLNH�WKH�LGHD�RI�WKURZLQJ�P\�VLJQDO�RII�LQWR�
WKH�DWPRVSKHUH�DQG�ZDLWLQJ�WR�VHH�ZKR�DQVZHUV��7KH�DFW�RI�FDOOLQJ�&4�KDV�EHHQ�
FRPSDUHG�ZLWK�ILVKLQJ��ZKHUH�\RX�UHSHDWHGO\�WKURZ�\RXU�OLQH�LQ�WKH�ZDWHU�DQG�ZDLW�WR�
VHH�ZKDW�\RX�DUH�JRLQJ�WR�JHW��,W�LV�DOZD\V�D�VXUSULVH��,�SUHIHU�FKDVLQJ�DZDUGV�DQG�
VSHFLDO�HYHQW�VWDWLRQV�WR�UDJ�FKHZLQJ��0RUVH�FRGH�LV�P\�IDYRXULWH�PRGH�DOWKRXJK�,�ZLOO�
QHYHU�EH�JUHDW�DW�LW��0RUVH�KDV�D�ULFK�KLVWRU\�DQG�QRVWDOJLD�DQG�,�OLNH�WKH�VLPSOLFLW\�RI�
LW��,�DOVR�GR�66%�DQG�ODWHO\�,�KDYH�EHHQ�WU\LQJ�)7���)7��LV�GHILQLWHO\�QRW�DV�SHUVRQDO�D�
462�DV�SKRQH�RU�&:�EXW�,�ILQG�LW�WR�EH�H[WUHPHO\�HIILFLHQW�IRU�FKDVLQJ�';��VWDWHV�DQG�
VSHFLDO�HYHQW�VWDWLRQV�� 

0\�IDYRXULWH�RQ�DLU�FOXE�LV�WKH�6WUDLJKW�.H\�&HQWXU\�&OXE��,�UHJLVWHUHG�DQG�UHFHLYHG�P\�
SHUVRQDO�6.&&�QXPEHU�\HDUV�DJR�EXW�,�ZDV�XVLQJ�DQ�LDPELF�NH\�DW�WKH�WLPH�DQG�,�UH�
IXVHG�WR�VZLWFK�WR�D�PDQXDO�NH\���6.&&�LV�DOO�DERXW�XVLQJ�ROG�VFKRRO�PDQXDO�DQG�VHPL�
DXWRPDWLF�NH\V��7ZR�\HDUV�DJR�,�GHFLGHG�WR�GUDJ�RXW�P\�VWUDLJKW�NH\�DQG�,�VWDUWHG�
PDNLQJ�6.&&�FRQWDFWV�DQG�ZRUNLQJ�WRZDUGV�WKHLU�PDQ\�DZDUGV��,�DP�QRZ�D�FRQ�
ILUPHG�FRRWLH�NH\��VLGH�VZLSHU�NH\��XVHU�DQG�P\�RWKHU�NH\V�VLW�RQ�WKH�VKHOI��,�DGPLUH�
WKH�ZD\�6.&&�PHPEHUV�ZHOFRPH�EHJLQQHUV�WR�0RUVH�FRGH��0RVW�6.&&�FRQWDFWV�
WDNH�SODFH�DW�PHGLXP�WR�VORZ�VSHHGV��GHSHQGLQJ�RQ�WKH�VSHHG�RI�WKH�VORZHU�KDP��
7KH�6.&&�KDV�DOO�VRUWV�RI�DZDUGV�WR�ZRUN�WRZDUG��ZKLFK�LV�YHU\�DSSHDOLQJ�WR�PH��$OW�
KRXJK�,�VWLOO�KDYH�WKH�FDOO�VLJQ�9(�39,�,�SUHIHU�P\�QHZ�9$�.'�FDOO�VLJQ�EHFDXVH�LW�LV�
EHWWHU�IRU�&:��0\�+)�DQWHQQD�LV�D�'RXEOHW�DW����IHHW�DQG�P\�9+)�8+)�DQWHQQD�LV�D�
'LDPRQG�;��� 

 

,�KRSH�WR�PHHW�\RX�RQ�WKH�DLU�VRRQ�  

¶���7RP 

 

 



dŽŵ͕�s�ϯ<�͕�ŬŝŶĚůǇ�ƐĞŶƚ�ŵĞ�ŝŶ�ƉŝĐƚƵƌĞƐ�ŽĨ�ŚŝƐ�ŽƉĞƌĂƟŶŐ�ƐƚĂƟŽŶƐ͕�ŽŶĞ�ĨŽƌ�s,&ͬh,&�ĂŶĚ�
ŽŶĞ�ĨŽƌ�,& 

s�ϯ<��^ŚĂĐŬ��ĞƐĐƌŝƉƟŽŶ 

KŶ�ŵǇ�,&�ĚĞƐŬ�ǇŽƵ�ƐĞĞ�ŵǇ�ďƌĂŶĚ�ŶĞǁ�zĂĞƐƵ�&d��y-ϯϬϬϬ�ƌĂĚŝŽ͕�Ă�D&:�ϵϲϵ�ŵĂŶƵĂů�ƚƵŶĞƌ�ĂŶĚ�
ĂŶ��ƐƚƌŽŶ�^^-ϯϬŵ�ƉŽǁĞƌ�ƐƵƉƉůǇ͘�dŚĞ�ŬĞǇ�ŝƐ�ŵǇ�ŶĞǁ�tϭ^&Z�Ζ'ƌĞĞŶ�DĂĐŚŝŶĞΗ�ƐŝĚĞƐǁŝƉĞƌ�
;ĐŽŽƟĞͿ͘�DŝƐƐŝŶŐ�ĨƌŽŵ�ƚŚĞ�ƉŚŽƚŽ�ŝƐ�Ă�,Ğŝů�WZ-ϳϴϭ'�ĚĞƐŬ�ŵŝĐ͕�ǁŚŝĐŚ�/�ǁŝůů�ďƵǇ�ŝŶ��Ɖƌŝů͘  

DǇ�h,&ͬs,&�ƌĂĚŝŽ�ŝƐ�ĂŶ�/ĐŽŵ�ϱϭϬϬ�ǁŝƚŚ�Ă��ƐƚƌŽŶ�ϯϬ�ƉŽǁĞƌ�ƐƵƉƉůǇ�ĂŶĚ�ĂŶ�D&:�ĞǆƚĞƌŶĂů�ƐƉĞĂŬͲ
Ğƌ͘  DǇ�,&�ĂŶƚĞŶŶĂ�ŝƐ�Ă��ŽƵďůĞƚ�Ăƚ�ϯϱ�ĨĞĞƚ�ĂŶĚ�ŵǇ�s,&ͬh,&�ĂŶƚĞŶŶĂ�ŝƐ�Ă��ŝĂŵŽŶĚ�yϱϬ͘ 

ϳϯ͕�dŽŵ 



s�ϯ<��<ĞǇ��ŽůůĞĐƟŽŶ 

)URP�OHIW�WR�ULJKW�WKH\�DUH��$�KRPH�EUHZ�FRRWLH��D�%HQFKHU�VWUDLJKW�NH\��D�.�5$�LDP�
ELF�NH\��D�9LEURSOH[�EXJ��DQG�D�:�6)5�
*UHHQ�0DFKLQH
�FRRWLH��,�IRUJRW�WR�PHQWLRQ�LQ� 

 



�ŶĚ�zKh�ƚŚŽƵŐŚƚ�ǇŽƵ�ǁĞƌĞ�ŚĂǀŝŶŐ��
Ă�ďĂĚ�ĚĂǇ͊ 




