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�ĞĂƌ��ƌ͘�<ŽƵů͕�
�
dŚĂŶŬ�ǇŽƵ�ĨŽƌ�ǇŽƵƌ�ƋƵŝĐŬ�ƌĞƐƉŽŶƐĞ�ƚŽ�ŽƵƌ�ĞŵĂŝů͕�ĂŶĚ�ƚŚĂŶŬ�ǇŽƵ�ĨŽƌ�ǇŽƵƌ�ĐůĂƌŝĨŝĐĂƚŝŽŶ�ƌĞŐĂƌĚŝŶŐ�ƚŚĞ�ŝŶƋƵŝƌǇ�ĂŶĚ�
ŝŶǀĞƐƚŝŐĂƚŝŽŶ�ĐĂƌƌŝĞĚ�ŽƵƚ�ďǇ�ƚŚĞ�ŝŶƐƚŝƚƵƚĞƐ͘�tĞ�ŚĂǀĞ�ďĞĞŶ�ŝŶ�ĐŽŶƚĂĐƚ�ǁŝƚŚ�ZĞƐĞĂƌĐŚ�/ŶƚĞŐƌŝƚǇ�ŽĨĨŝĐŝĂůƐ�ĨƌŽŵ�ďŽƚŚ�ƚŚĞ�
hŶŝǀĞƌƐŝƚǇ�ŽĨ��ŽůŽƌĂĚŽ�ĂŶĚ�^ŚƌĞǀĞƉŽƌƚ͘�dŚĞǇ�ŚĂǀĞ�ŝŶĚŝĐĂƚĞĚ�ƚŚĂƚ�^ŚƌĞǀĞƉŽƌƚ�ŚĂƐ�ĐĂƌƌŝĞĚ�ŽƵƚ�ĂŶ�ŝŶŝƚŝĂů�ŝŶƋƵŝƌǇ�ǁŚŝĐŚ�ǁĂƐ�
ƚŚĞŶ�ĨŽůůŽǁĞĚ�ƵƉ�ďǇ�ĂŶ�ŝŶǀĞƐƚŝŐĂƚŝŽŶ�ďǇ�ƚŚĞ�hŶŝǀĞƌƐŝƚǇ�ŽĨ��ŽůŽƌĂĚŽ͘��ŽƚŚ�ŝŶƐƚŝƚƵƚĞƐ�ŚĂǀĞ�ĂŐƌĞĞĚ�ƚŽ�ƚŚĞ�ǁŽƌĚŝŶŐ�ŝŶ�ƚŚĞ�
ŶŽƚŝĐĞ�ƌĞŐĂƌĚŝŶŐ�Ă�ũŽŝŶƚ�ŝŶǀĞƐƚŝŐĂƚŝŽŶ�ŝŶƚŽ�ƚŚĞ�ĐŽŶĐĞƌŶƐ͘�,ŽǁĞǀĞƌ͕�ǁĞ�ŚĂǀĞ�ƵƉĚĂƚĞĚ�ƚŚĞ�ǁŽƌĚŝŶŐ�ŽĨ�ƚŚĞ�ŶŽƚŝĐĞ�ĂƐ�ǇŽƵ�
ƐƵŐŐĞƐƚĞĚ͕�ƐŽ�ƚŚĂƚ�ŝƚ�ŶŽǁ�ƌĞĂĚƐ͗�ΗdŚĞ�hŶŝǀĞƌƐŝƚǇ�ŽĨ��ŽůŽƌĂĚŽ�ĂŶĚ�ƚŚĞ�>ŽƵŝƐŝĂŶĂ�^ƚĂƚĞ�hŶŝǀĞƌƐŝƚǇ�^ŚƌĞǀĞƉŽƌƚ�ũŽŝŶƚůǇ�
ŝŶǀĞƐƚŝŐĂƚĞĚ�ĐŽŶĐĞƌŶƐ�ƌĞŐĂƌĚŝŶŐ�&ŝŐƵƌĞ�ϯ�͕�ďƵƚ�ǁĞƌĞ�ƵŶĂďůĞ�ƚŽ�ĐůĂƌŝĨǇ�ƚŚĞ�ŝƐƐƵĞƐ�ƌĞŐĂƌĚŝŶŐ�ƚŚŝƐ�ĨŝŐƵƌĞ�ĂŶĚ�ŚŽǁ�ƚŚĞ�
ĞǆƉĞƌŝŵĞŶƚ�ǁĂƐ�ĐŽŶĚƵĐƚĞĚ�ďĂƐĞĚ�ŽŶ�ĂǀĂŝůĂďůĞ�ůĂďŽƌĂƚŽƌǇ�ƌĞĐŽƌĚƐΗ�
�
/Ŷ�ĂĚĚŝƚŝŽŶ͕�ĨŽůůŽǁŝŶŐ�ǇŽƵƌ�ĞŵĂŝů�ǁĞ�ŚĂǀĞ�ƵƉĚĂƚĞĚ�ƚŚĞ�ĚĂƚĂ�ĂǀĂŝůĂďŝůŝƚǇ�ƐƚĂƚĞŵĞŶƚ�ƐŽ�ƚŚĂƚ�ŝƚ�ŶŽǁ�ƌĞĂĚƐ͗�ΗdŚĞ�ĂƵƚŚŽƌƐ�
ŚĂǀĞ�ƉƌŽǀŝĚĞĚ�ƵŶĚĞƌůǇŝŶŐ�ĚĂƚĂ�ƚŚĂƚ�ǀĞƌŝĨŝĞĚ�ƐŽŵĞ͕�ďƵƚ�ŶŽƚ�Ăůů�ŽĨ�ƚŚĞ�ďĂŶĚƐ�ƉƌĞƐĞŶƚĞĚ�ŝŶ�ĨŝŐƵƌĞ�ϯ�͘�dŚĞ�ƵŶĚĞƌůǇŝŶŐ�ĚĂƚĂ�ĨŽƌ�
ƚŚĞ�ƌĞŵĂŝŶŝŶŐ�ďĂŶĚƐ�ĂƌĞ�ŶŽ�ůŽŶŐĞƌ�ĂǀĂŝůĂďůĞ͘�dŚĞ�ĐŽƌƌĞƐƉŽŶĚŝŶŐ�ĂƵƚŚŽƌ�ƐĂŝĚ�ƚŚĂƚ�ƚŚĞ�ƵŶĚĞƌůǇŝŶŐ�ĚĂƚĂ�ĂƌĞ�ŶŽ�ůŽŶŐĞƌ�
ĂǀĂŝůĂďůĞ�ďĞĐĂƵƐĞ�ƚŚĞ�ĂƵƚŚŽƌƐ�ĐŚĂŶŐĞĚ�ŝŶƐƚŝƚƵƚŝŽŶƐ͘Η��
�
&ŝŶĂůůǇ͕�ŝŶ�ǇŽƵƌ�ĞŵĂŝů�ǇŽƵ�ŵĞŶƚŝŽŶ�ƚŚĂƚ�ƚŚĞ�ŝŶǀĞƐƚŝŐĂƚŝŶŐ�ĐŽŵŵŝƚƚĞĞ�ĚĞƚĞƌŵŝŶĞĚ�ƚŚĂƚ�ƚŚĞƌĞ�ǁĂƐ�ŶŽ�ƌĞƐĞĂƌĐŚ�
ŵŝƐĐŽŶĚƵĐƚ�ďƵƚ�ƌĂƚŚĞƌ�ƚŚĂƚ�ƌĞƐĞĂƌĐŚ�ĞƌƌŽƌƐ�ǁĞƌĞ�ŵĂĚĞ͘�tĞ�ǁŽƵůĚ�ůŝŬĞ�ƚŽ�ĐůĂƌŝĨǇ�ƚŚĂƚ�ƚŚĞ�ĚĞĐŝƐŝŽŶ�ƚŽ�ƌĞƚƌĂĐƚ�ƚŚĞ�ĂƌƚŝĐůĞ�ŝƐ�
ďĂƐĞĚ�ŽŶ�ƚŚĞ�ĐŽŶĐĞƌŶƐ�ĂďŽƵƚ�ƚŚĞ�ǀĂůŝĚŝƚǇ�ĂŶĚ�ƚŚĞ�ƌĞůŝĂďŝůŝƚǇ�ŽĨ�ƚŚĞ�ƐƚƵĚǇ�ĂƐ�ƉƵďůŝƐŚĞĚ͕�ŝƌƌĞƐƉĞĐƚŝǀĞ�ŽĨ�ǁŚĞƚŚĞƌ�ƚŚĞ�
ĐŽŶĐĞƌŶƐ�ĂƌĞ�ƚŚĞ�ƌĞƐƵůƚ�ŽĨ�ŵŝƐĐŽŶĚƵĐƚ�Žƌ�ŚŽŶĞƐƚ�ĞƌƌŽƌ͘��ĂƐĞĚ�ŽŶ�ŽƵƌ�ĂƐƐĞƐƐŵĞŶƚ͕�ƚŚĞƐĞ�ĂƌĞ�ƐƵĨĨŝĐŝĞŶƚůǇ�ƐĞƌŝŽƵƐ�ŝŶ�ŶĂƚƵƌĞ�
ƐƵĐŚ�ƚŚĂƚ�W>K^�KE��ĐĂŶ�ŶŽ�ůŽŶŐĞƌ�ƐƚĂŶĚ�ďĞŚŝŶĚ�ƚŚĞ�ǀĂůŝĚŝƚǇ�ŽĨ�ƚŚĞ�ĨŝŶĚŝŶŐƐ�ĚĞƐĐƌŝďĞĚ�ŝŶ�ƚŚĞ�ĂƌƚŝĐůĞ͘�dŚŝƐ�ĚĞĐŝƐŝŽŶ�ŽŶůǇ�
ĐŽŶĐĞƌŶƐ�ƚŚĞ�ƌĞůŝĂďŝůŝƚǇ�ŽĨ�ƚŚĞ�ĨŝŶĚŝŶŐƐ�ŝŶ�ůŝŐŚƚ�ŽĨ�ƚŚĞ�ĐŽŶĐĞƌŶƐ�ƚŚĂƚ�ŚĂǀĞ�ďĞĞŶ�ƌĂŝƐĞĚ͘�dŚĞ�ũŽƵƌŶĂů�ĚŽĞƐ�ŶŽƚ�ĂĚũƵĚŝĐĂƚĞ�ŽŶ�
ŝƐƐƵĞƐ�ƌĞŐĂƌĚŝŶŐ�ƉŽƚĞŶƚŝĂů�ŵŝƐĐŽŶĚƵĐƚ͕�ĂŶĚ�ŶŽ�ƐƵĐŚ�ĐŽŶĐůƵƐŝŽŶ�ƐŚŽƵůĚ�ďĞ�ŝŵƉůŝĞĚ͘�
�
tĞ�ŚĂǀĞ�ŶŽǁ�ƵƉĚĂƚĞĚ�ƚŚĞ�ĂƵƚŚŽƌ�ƐƚĂƚĞŵĞŶƚ�ƚŽ�ŝŶĚŝĐĂƚĞ�ƚŚĂƚ�ǇŽƵ�ĂŐƌĞĞ�ǁŝƚŚ�ƚŚĞ�ĚĞĐŝƐŝŽŶ�ƚŽ�ƌĞƚƌĂĐƚ�ƚŚĞ�ĂƌƚŝĐůĞ͘��
�
�ĞƐƚ�ƌĞŐĂƌĚƐ͕�
DĂƌŝĂ�
�
DĂƌŝĂ��Ăůŵ͕�WŚ͘��
^ĞŶŝŽƌ��ĚŝƚŽƌ�WƵďůŝĐĂƚŝŽŶ��ƚŚŝĐƐ�
�
W>K^�ͮ�ƉůŽƐŽŶĞΛƉůŽƐ͘ŽƌŐ�
�ŵƉŽǁĞƌŝŶŐ�ƌĞƐĞĂƌĐŚĞƌƐ�ƚŽ�ƚƌĂŶƐĨŽƌŵ�ƐĐŝĞŶĐĞ�
�ĂƌůǇůĞ�,ŽƵƐĞ͕��ĂƌůǇůĞ�ZŽĂĚ͕��ĂŵďƌŝĚŐĞ���ϰ�ϯ�E�ͮ�hŶŝƚĞĚ�<ŝŶŐĚŽŵ�
�
�ĂůŝĨŽƌŶŝĂ�;h͘^͘Ϳ�ĐŽƌƉŽƌĂƚŝŽŶ�η�ϮϯϱϰϱϬϬ͕�ďĂƐĞĚ�ŝŶ�^ĂŶ�&ƌĂŶĐŝƐĐŽ�
�
�
�KE&/��Ed/�>͗�dŚŝƐ�ĞŵĂŝů�ĂŶĚ�ĂŶǇ�ĂƚƚĂĐŚŵĞŶƚƐ�ĂƌĞ�ĐŽŶĨŝĚĞŶƚŝĂů�ĂŶĚ�ĨŽƌ�ƚŚĞ�ƐŽůĞ�ƵƐĞ�ŽĨ�ƚŚĞ�ŝŶĚŝǀŝĚƵĂů;ƐͿ�ƚŽ�ǁŚŽŵ�ƚŚĞǇ�
ĂƌĞ�ĂĚĚƌĞƐƐĞĚ͘�/Ĩ�ǇŽƵ�ŚĂǀĞ�ƌĞĐĞŝǀĞĚ�ƚŚŝƐ�ŵĞƐƐĂŐĞ�ŝŶ�ĞƌƌŽƌ�ƉůĞĂƐĞ�ĚĞůĞƚĞ�ƚŚĞ�ŵĞƐƐĂŐĞ�ĂŶĚ�ŶŽƚŝĨǇ�ƉůŽƐŽŶĞΛƉůŽƐ͘ŽƌŐ͘�EŽƚĞ�



�

ƚŚĂƚ�ŝŶĨŽƌŵĂƚŝŽŶ�ĂŶĚ�ƚĞǆƚ�ŝŶ�ƚŚŝƐ�ĐŽƌƌĞƐƉŽŶĚĞŶĐĞ�ƐŚŽƵůĚ�ŶŽƚ�ďĞ�ĚŝƐĐůŽƐĞĚ͕�ĐŽƉŝĞĚ͕�ĚŝƐƚƌŝďƵƚĞĚ͕�Žƌ�ƵƐĞĚ�ǁŝƚŚŽƵƚ�ĞǆƉůŝĐŝƚ�
ƉĞƌŵŝƐƐŝŽŶ�ĨƌŽŵ�W>K^�KE�͘�
�
�ĂƐĞ�EƵŵďĞƌ͗�Ϭϯϰϯϭϲϲϳ�
ƌĞĨ͗ͺϬϬ�hϬ/ĨŝƐ͘ͺϱϬϬhϬ�hϴϭy͗ƌĞĨ�
�
�
ͲͲͲͲͲͲͲͲͲͲͲͲͲͲͲ�KƌŝŐŝŶĂů�DĞƐƐĂŐĞ�ͲͲͲͲͲͲͲͲͲͲͲͲͲͲͲ�
&ƌŽŵ͗�<ŽƵů͕�,Ăƌŝ�<͘�΀ŚŬŽƵůΛůƐƵŚƐĐ͘ĞĚƵ΁�
^ĞŶƚ͗�ϱͬϮϬͬϮϬϮϬ�ϴ͗Ϭϭ�WD�
dŽ͗�ƉůŽƐŽŶĞΛƉůŽƐ͘ŽƌŐ�
�Đ͗�ĂůŝƐŽŶ͘ůĂŬŝŶΛƵĐĚĞŶǀĞƌ͘ĞĚƵ�
^ƵďũĞĐƚ͗�Z�͗�hZ'�Ed�Z�^WKE^��Z�Yh/Z���Ͳ�W>K^�KE�͗��ĚŝƚŽƌŝĂů�ĚĞĐŝƐŝŽŶ�ĨŽƌ�ĚŽŝ͗�ϭϬ͘ϭϯϳϭͬũŽƵƌŶĂů͘ƉŽŶĞ͘ϬϬϰϰϭϳϰ�
�
�

�ĞĂƌ��ƌ��Ăůŵ͕�

dŚĂŶŬ�ǇŽƵ�Ĩ�Žƌ�ƚŚŝƐ�ĚĞƚĂŝůĞĚ�ĞͲŵĂŝů�ĞǆƉůĂŝŶŝŶŐ�ƚŚĞ�ĚĞĐŝƐŝŽŶ�ŽĨ�W>Ž^�KŶĞ͘�dŚĞ�ƌĞƐĞĂƌĐŚ�ŝŶǀĞƐƚŝŐĂƚŝŽŶ�ǁĂƐ�ĐŽŶĚƵĐƚĞĚ�ďǇ�ƚŚĞ�
hŶŝǀĞƌƐŝƚǇ�ŽĨ��ŽůŽƌĂĚŽ��ďĂƐĞĚ�ŽŶ�ŝŶƋƵŝƌǇ�ďǇ�ƚŚĞ�>^h,^�Ͳ^ŚƌĞǀĞƉŽƌƚ͘�/�Ăŵ�ŶŽƚ�ĂǁĂƌĞ�ŽĨ�ĂŶǇ�ŝŶǀŽůǀĞŵĞŶƚ�ŽĨ�ZĞƐĞĂƌĐŚ�
ŝŶƚĞŐƌŝƚǇ�ŽĨĨŝĐĞ�Žƌ�ƌĞƐĞĂƌĐŚ�ŝŶƚĞŐƌŝƚǇ�ĐŽŵŵŝƚƚĞĞ�Ăƚ�^ŚƌĞǀĞƉŽƌƚ�ŝŶ�ƚŚŝƐ�ƌĞƐĞĂƌĐŚ�ŝŶǀĞƐƚŝŐĂƚŝŽŶ�ďĞǇŽŶĚ�ƚŚĞ�ŝŶƋƵŝƌǇ�ƉŚĂƐĞ͘�
DŽƌĞŽǀĞƌ͕�ƚŚĞ�ŝŶǀĞƐƚŝŐĂƚŝŶŐ�ĐŽŵŵŝƚƚĞĞ�ĚĞƚĞƌŵŝŶĞĚ�ƚŚĂƚ�ƚŚĞƌĞ�ǁĂƐ�ŶŽ�ƌĞƐĞĂƌĐŚ�ŵŝƐĐŽŶĚƵĐƚ͕�ďƵƚ�ƌĞƐĞĂƌĐŚ�ĞƌƌŽƌƐ�ǁĞƌĞ�
ŵĂĚĞ͘��

/�ǁŽƵůĚ�ƌĞƋƵĞƐƚ�ƚŽ�ĐŚĂŶŐĞ�ƚŚĞ�ƐƚĂƚĞŵĞŶƚ�ƚŽ�ƌĞĨůĞĐƚ�ƚŚĞƐĞ�ĨĂĐƚƐ�ĂƐ�ĨŽůůŽǁƐ͗��

��

͞dŚĞ�hŶŝǀĞƌƐŝƚǇ�ŽĨ��ŽůŽƌĂĚŽ�ŝŶǀĞƐƚŝŐĂƚĞĚ�ĐŽŶĐĞƌŶƐ�ĂďŽƵƚ�&ŝŐƵƌĞ�ϯ��ďƵƚ�ǁĞƌĞ�ƵŶĂďůĞ�ƚŽ�ĐůĂƌŝĨǇ�ƚŚĞ�ŝƐƐƵĞƐ�ƌĞŐĂƌĚŝŶŐ�ƚŚŝƐ�
ĨŝŐƵƌĞ�ĂŶĚ�ŚŽǁ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚ�ǁĂƐ�ĐŽŶĚƵĐƚĞĚ�ďĂƐĞĚ�ŽŶ�ĂǀĂŝůĂďůĞ�ůĂďŽƌĂƚŽƌǇ�ƌĞĐŽƌĚƐ͘͟��

��

Kƌ�ŝĨ�ƚŚĞ�ŝŶǀĞƐƚŝŐĂƚŝŽŶ�ǁĂƐ�ƌĞĂůůǇ�ĐŽŶĚƵĐƚĞĚ�ũŽŝŶƚůǇ͕�

��

͞dŚĞ�hŶŝǀĞƌƐŝƚǇ�ŽĨ��ŽůŽƌĂĚŽ�ĂŶĚ�ƚŚĞ�>ŽƵŝƐŝĂŶĂ�^ƚĂƚĞ�hŶŝǀĞƌƐŝƚǇ�^ŚƌĞǀĞƉŽƌƚ�ũŽŝŶƚůǇ�ŝŶǀĞƐƚŝŐĂƚĞĚ�ĐŽŶĐĞƌŶƐ�ƌĞŐĂƌĚŝŶŐ�&ŝŐƵƌĞ�
ϯ��ďƵƚ�ǁĞƌĞ�ƵŶĂďůĞ�ƚŽ�ĐůĂƌŝĨǇ�ƚŚĞ�ŝƐƐƵĞƐ�ƌĞŐĂƌĚŝŶŐ�ƚŚŝƐ�ĨŝŐƵƌĞ�ĂŶĚ�ŚŽǁ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚ�ǁĂƐ�ĐŽŶĚƵĐƚĞĚ�ďĂƐĞĚ�ŽŶ�ĂǀĂŝůĂďůĞ�
ůĂďŽƌĂƚŽƌǇ�ƌĞĐŽƌĚƐ͘͟��
��

��

/�ĂůƐŽ�ƌĞƋƵĞƐƚ�ƚŽ�ŵŽĚŝĨǇ�ƚŚĞ�ƐĞĐŽŶĚ�ƐĞŶƚĞŶĐĞ�ĂŶĚ�/�Ăŵ�ŽŬ�ǁŝƚŚ�ůĞĂǀŝŶŐ�ŽƵƚ�ƚŚĞ�ƌĞƐƚ�ŽĨ�ƚŚĞ�ƐĞŶƚĞŶĐĞ�ĂŶĚ�ŶŽƚ�ŝŶĐůƵĚŝŶŐ��ƚŚĞ�
ƌĞĐŽƌĚƐ�ǁĞƌĞ�ŶŽƚ�ƌĞƚĂŝŶĞĚ�ďǇ�ƚŚĞ�hŶŝǀĞƌƐŝƚǇ�ŽĨ��ŽůŽƌĂĚŽ��ĨŽƌ�ĐŽŶĐĞƌŶƐ�ŽĨ�ĐƵůƉĂďŝůŝƚǇ�ĂŶĚ�ĞŶĚ�ƚŚĞ�ƐĞŶƚĞŶĐĞ�Ăƚ�ĐŚĂŶŐĞĚ�ƚŚĞ�
ŝŶƐƚŝƚƵƚŝŽŶƐ͘�

��

dŚĞ�ĐŽƌƌĞƐƉŽŶĚŝŶŐ�ĂƵƚŚŽƌ�ƐĂŝĚ�ƚŚĂƚ�ƚŚĞ�ƵŶĚĞƌůǇŝŶŐ�ĚĂƚĂ�ǁĞƌĞ�ŶŽƚ�ƌĞƚĂŝŶĞĚ�ďĞĐĂƵƐĞ�ƚŚĞ�ĂƵƚŚŽƌƐ�ĐŚĂŶŐĞĚ�ŝŶƐƚŝƚƵƚŝŽŶƐ͘�



�

��

dŚĂŶŬ�ǇŽƵ�ĨŽƌ�ŬŝŶĚ�ĐŽŶƐŝĚĞƌĂƚŝŽŶ͘�

��

&ŝŶĂůůǇ�ĂƐ�/�ƐƚĂƚĞĚ�ďĞĨŽƌĞ͕�/�Ăŵ�ĚŝƐĂƉƉŽŝŶƚĞĚ�ďǇ�ƚŚĞ�ĚĞĐŝƐŝŽŶ�ƚŽ�ƌĞƚƌĂĐƚ�ƚŚŝƐ�ŵĂŶƵƐĐƌŝƉƚ͕�ďƵƚ�ĂŐƌĞĞ�ŝŶ�ƉƌŝŶĐŝƉůĞ�ǁŝƚŚ�ƚŚŝƐ�
ƌĞƚƌĂĐƚŝŽŶ͕�ŝĨ�ŝƚ�ŝƐ�ŵĂŶĚĂƚĞĚ�ďǇ�ƚŚĞ�W>K^�ŽŶĞ�ƉŽůŝĐǇ�ƚŚĂƚ͕�ƚŚĞ�ƵŶĚĞƌůǇŝŶŐ�ĚĂƚĂ�ĂƌĞ�ŶŽ�ůŽŶŐĞƌ�ĂǀĂŝůĂďůĞ͘�

��

^ŝŶĐĞƌĞůǇ�

,Ăƌŝ�<�<ŽƵů�

��

��

��

&ƌŽŵ͗�ŶŽƌĞƉůǇΛƐĂůĞƐĨŽƌĐĞ͘ĐŽŵ�фŶŽƌĞƉůǇΛƐĂůĞƐĨŽƌĐĞ͘ĐŽŵх�KŶ��ĞŚĂůĨ�KĨ�ƉůŽƐŽŶĞ�
^ĞŶƚ͗�tĞĚŶĞƐĚĂǇ͕�DĂǇ�ϮϬ͕�ϮϬϮϬ�ϭϮ͗ϭϰ�WD�
dŽ͗�<ŽƵů͕�,Ăƌŝ�<͘�фŚŬŽƵůΛůƐƵŚƐĐ͘ĞĚƵх�
�Đ͗�ĂůŝƐŽŶ͘ůĂŬŝŶΛƵĐĚĞŶǀĞƌ͘ĞĚƵ�
^ƵďũĞĐƚ͗�ZĞ͗�hZ'�Ed�Z�^WKE^��Z�Yh/Z���Ͳ�W>K^�KE�͗��ĚŝƚŽƌŝĂů�ĚĞĐŝƐŝŽŶ�ĨŽƌ�ĚŽŝ͗�ϭϬ͘ϭϯϳϭͬũŽƵƌŶĂů͘ƉŽŶĞ͘ϬϬϰϰϭϳϰ�

��

�ĞĂƌ��ƌ͘�<ŽƵů͕��
�
dŚĂŶŬ�ǇŽƵ�ĨŽƌ�ǇŽƵƌ�ƌĞƐƉŽŶƐĞ�ƚŽ�ŽƵƌ�ĞĚŝƚŽƌŝĂů�ĚĞĐŝƐŝŽŶ�ŽŶ�ǇŽƵƌ�ĂƌƚŝĐůĞ�ĚŽŝ͗�ϭϬ͘ϭϯϳϭͬũŽƵƌŶĂů͘ƉŽŶĞ͘ϬϬϰϰϭϳϰ͘��
�
tĞ�ƵŶĚĞƌƐƚĂŶĚ�ƚŚĂƚ�ǇŽƵ�ĂƌĞ�ĚŝƐĂƉƉŽŝŶƚĞĚ�ďǇ�ƚŚĞ�ĞĚŝƚŽƌŝĂů�ĚĞĐŝƐŝŽŶ͕�ĂŶĚ�ƚŚĂƚ�ǇŽƵ�ǁŽƵůĚ�ŚĂǀĞ�ƉƌĞĨĞƌƌĞĚ�ƚŽ�ĐŽƌƌĞĐƚ�ƚŚĞ�
ĂƌƚŝĐůĞ�ŝŶƐƚĞĂĚ͘�tĞ�ĂƌĞ�ĂǁĂƌĞ�ƚŚĂƚ�ƚŚĞ�ũŽƵƌŶĂů�ŚĂƐ�ƉƌĞǀŝŽƵƐůǇ�ĚŝƐĐƵƐƐĞĚ�Ă�ƉŽƚĞŶƚŝĂů�ĐŽƌƌĞĐƚŝŽŶ�ĨŽƌ�ǇŽƵƌ�ĂƌƚŝĐůĞ͕�ĂŶĚ�ƚŚŝƐ�
ŚĂƐ�ďĞĞŶ�ĚŝƐĐƵƐƐĞĚ�ǁŝƚŚ�ƚŚĞ��ĚŝƚŽƌͲŝŶͲ�ŚŝĞĨ�ĂŶĚ�ƚŚĞ��ĞƉƵƚǇͲ�ĚŝƚŽƌͲŝŶͲ�ŚŝĞĨ͘�,ŽǁĞǀĞƌ͕�ƐŝŶĐĞ�ǇŽƵƌ�ƉƌĞǀŝŽƵƐ�
ĐŽŵŵƵŶŝĐĂƚŝŽŶƐ�ǁŝƚŚ�W>K^�ǁĞ�ŚĂǀĞ�ďĞĞŶ�ŝŶ�ĐŽŶƚĂĐƚ�ǁŝƚŚ�ƚŚĞ�ƌĞƐĞĂƌĐŚ�ŝŶƚĞŐƌŝƚǇ�ĐŽŵŵŝƚƚĞĞƐ�ŽĨ�ƚŚĞ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�
�ŽůŽƌĂĚŽ�ĂŶĚ�ƚŚĞ�>ŽƵŝƐŝĂŶĂ�^ƚĂƚĞ�hŶŝǀĞƌƐŝƚǇ�^ŚƌĞǀĞƉŽƌƚ͕�ĂŶĚ�ƚŚĞǇ�ŚĂǀĞ�ŝŶĨŽƌŵĞĚ�ƵƐ�ƚŚĂƚ�ƚŚĞŝƌ�ŝŶǀĞƐƚŝŐĂƚŝŽŶ�ŝŶƚŽ�ǇŽƵƌ�
ƉĂƉĞƌ�ŚĂƐ�ŶŽƚ�ƌĞƐŽůǀĞĚ�ƚŚĞ�ŽƵƚƐƚĂŶĚŝŶŐ�ĐŽŶĐĞƌŶƐ�ǁŝƚŚ�&ŝŐƵƌĞ�ϯ�͘��Ɛ�ƉĞƌ�ŽƵƌ�ĞĚŝƚŽƌŝĂů�ƉŽůŝĐŝĞƐ͕�ǁĞ�ĚŽ�ŶŽƚ�ĐŽŶƐŝĚĞƌ�
ĐŽƌƌĞĐƚŝŽŶƐ�ŽĨ�ƵŶƌĞƐŽůǀĞĚ�ŝŵĂŐĞ�ŝŶƚĞŐƌŝƚǇ�ĐŽŶĐĞƌŶƐ�ǁŚĞƌĞ�ƚŚĞ�ŽƌŝŐŝŶĂů�ƵŶĚĞƌůǇŝŶŐ�ĚĂƚĂ�ĂƌĞ�ŶŽ�ůŽŶŐĞƌ�ĂǀĂŝůĂďůĞ͘�/Ŷ�ƚŚŝƐ�
ĐĂƐĞ͕�ƌĞƉĞĂƚ�ĞǆƉĞƌŝŵĞŶƚ�ĚĂƚĂ�ĐĂŶŶŽƚ�ƌĞƐŽůǀĞ�ƚŚĞ�ĐŽŶĐĞƌŶƐ�ǁŚŝĐŚ�ƉĞƌƚĂŝŶ�ƚŽ�ƚŚĞ�ŝŶƚĞŐƌŝƚǇ�ŽĨ�ƌĞƐƵůƚƐ�ƌĞƉŽƌƚĞĚ�ŝŶ�ƚŚĞ�
ŽƌŝŐŝŶĂů�ƉƵďůŝƐŚĞĚ�ĨŝŐƵƌĞ�ĂŶĚ�ƚŚĞ�ŝŶƚĞŐƌŝƚǇ�ǁŝƚŚ�ǁŚŝĐŚ�ƚŚĞ�ĨŝŐƵƌĞ�ƌĞƉƌĞƐĞŶƚĞĚ�ƚŚĞ�ŽƵƚĐŽŵĞƐ�ŽĨ�ƚŚĞ�ƌĞƉŽƌƚĞĚ�ĞǆƉĞƌŝŵĞŶƚƐ͘�
�Ɛ�ƐƵĐŚ͕�ŽƵƌ�ĚĞĐŝƐŝŽŶ�ƐƚĂŶĚƐ�ĂŶĚ�ǁĞ�ĂƌĞ�ƉƌŽĐĞĞĚŝŶŐ�ǁŝƚŚ�ƚŚĞ�ƌĞƚƌĂĐƚŝŽŶ͘�
�
zŽƵ�ŚĂǀĞ�ŶŽƚĞĚ�ƚŚĂƚ�ƚŚĞ�ƐƚĂƚĞŵĞŶƚ�͞dŚĞ�hŶŝǀĞƌƐŝƚǇ�ŽĨ��ŽůŽƌĂĚŽ�ĂŶĚ�ƚŚĞ�>ŽƵŝƐŝĂŶĂ�^ƚĂƚĞ�hŶŝǀĞƌƐŝƚǇ�^ŚƌĞǀĞƉŽƌƚ�ũŽŝŶƚůǇ�
ŝŶǀĞƐƚŝŐĂƚĞĚ�ƚŚŝƐ�ǁŽƌŬ�ĂŶĚ�ĐŽŶĨŝƌŵĞĚ�ƚŚĞ�ĐŽŶĐĞƌŶƐ�ĂďŽƵƚ�&ŝŐƵƌĞ�ϯ�͘�dŚĞ�ŝŶƐƚŝƚƵƚŝŽŶƐ�ǁĞƌĞ�ƵŶĂďůĞ�ƚŽ�ĐůĂƌŝĨǇ�ƚŚĞ�ŝƐƐƵĞƐ�
ƌĞŐĂƌĚŝŶŐ�ƚŚŝƐ�ĨŝŐƵƌĞ�ĂŶĚ�ŚŽǁ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚ�ǁĂƐ�ĐŽŶĚƵĐƚĞĚ�ďĂƐĞĚ�ŽŶ�ĂǀĂŝůĂďůĞ�ůĂďŽƌĂƚŽƌǇ�ƌĞĐŽƌĚƐ͟�ĂƉƉĞĂƌƐ�ƚŽ�ďĞ�Ă�
ĐŽŶƚƌĂĚŝĐƚŝŽŶ͘�tĞ�ƐĞĞ�ŚŽǁ�ƚŚŝƐ�ƐƚĂƚĞŵĞŶƚ�ĐŽƵůĚ�ďĞ�ŵŝƐŝŶƚĞƌƉƌĞƚĞĚ͕�ĂŶĚ�ƐŽ�ǁĞ�ŚĂǀĞ�ŶŽǁ�ƵƉĚĂƚĞĚ�ƚŚŝƐ�ƉĂƌĂŐƌĂƉŚ�ƐŽ�ƚŚĂƚ�
ŝƚ�ƌĞĂĚƐ͗�͞dŚĞ�hŶŝǀĞƌƐŝƚǇ�ŽĨ��ŽůŽƌĂĚŽ�ĂŶĚ�ƚŚĞ�>ŽƵŝƐŝĂŶĂ�^ƚĂƚĞ�hŶŝǀĞƌƐŝƚǇ�^ŚƌĞǀĞƉŽƌƚ�ũŽŝŶƚůǇ�ŝŶǀĞƐƚŝŐĂƚĞĚ�ƚŚŝƐ�ǁŽƌŬ�ĂŶĚ�
ĐŽŶĨŝƌŵĞĚ�ƚŚĞƌĞ�ĂƌĞ�ĐŽŶĐĞƌŶƐ�ƌĞŐĂƌĚŝŶŐ�&ŝŐƵƌĞ�ϯ�͘�dŚĞ�ŝŶƐƚŝƚƵƚŝŽŶƐ�ǁĞƌĞ�ƵŶĂďůĞ�ƚŽ�ĐůĂƌŝĨǇ�ƚŚĞ�ŝƐƐƵĞƐ�ƌĞŐĂƌĚŝŶŐ�ƚŚŝƐ�ĨŝŐƵƌĞ�
ĂŶĚ�ŚŽǁ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚ�ǁĂƐ�ĐŽŶĚƵĐƚĞĚ�ďĂƐĞĚ�ŽŶ�ĂǀĂŝůĂďůĞ�ůĂďŽƌĂƚŽƌǇ�ƌĞĐŽƌĚƐ͘͟��
�



�

zŽƵ�ŚĂǀĞ�ŵĞŶƚŝŽŶĞĚ�ƚŚĂƚ�ƚŚĞ�ŶŽƚŝĐĞ�ŝƐ�ŝŶĐŽŵƉůĞƚĞ͕�ĂŶĚ�ƚŚĂƚ�ƚŚĞ�ŶŽƚŝĐĞ�ƐŚŽƵůĚ�ŵĞŶƚŝŽŶ�ƚŚĂƚ�͞ƚŚĞ�ƵŶĚĞƌůǇŝŶŐ�ĚĂƚĂ�
ƌĞŵĂŝŶĞĚ�ŶŽ�ůŽŶŐĞƌ�ĂǀĂŝůĂďůĞ͕�ďĞĐĂƵƐĞ�ƚŚĞ�ŝŶǀĞƐƚŝŐĂƚŽƌƐ�ŚĂĚ�ĐŚĂŶŐĞĚ�ƚŚĞ�ŝŶƐƚŝƚƵƚŝŽŶƐ�ĂŶĚ�ƚŚĞ�hŶŝǀĞƌƐŝƚǇ�ŽĨ��ŽůŽƌĂĚŽ�ĚŝĚ�
ŶŽƚ�ƌĞƚĂŝŶ�ƚŚĞ�ŽƌŝŐŝŶĂů�ƌĞĐŽƌĚƐ͘͟��ŶǇ�ĂƐƉĞĐƚƐ�ƚŽ�ĚŽ�ǁŝƚŚ�ĐƵůƉĂďŝůŝƚǇ�ĂƌĞ�ďĞǇŽŶĚ�ƚŚĞ�ƌĞŵŝƚ�ŽĨ�ƚŚĞ�ũŽƵƌŶĂů�ƚŽ�ĂĚũƵĚŝĐĂƚĞ�Žƌ�
ŝŶǀĞƐƚŝŐĂƚĞ͕�ĂŶĚ�ĨƵƌƚŚĞƌŵŽƌĞ�ĚŽ�ŶŽƚ�ŝŵƉĂĐƚ�ŽƵƌ�ĞĚŝƚŽƌŝĂů�ĚĞĐŝƐŝŽŶ�ĂƐ�ƚŽ�ƚŚĞ�ǀĂůŝĚŝƚǇ�ĂŶĚ�ƌĞůŝĂďŝůŝƚǇ�ŽĨ�ƚŚĞ�ƉƵďůŝƐŚĞĚ�
ƌĞƐƵůƚƐ͘�tĞ�ŚĂǀĞ�ĂŵĞŶĚĞĚ�ƚŚĞ�ƐƚĂƚĞŵĞŶƚ�ǇŽƵ�ŚĂǀĞ�ƐƵŐŐĞƐƚĞĚ�ƐŽ�ƚŚĂƚ�ƚŚĞ�ĚĂƚĂ�ĂǀĂŝůĂďŝůŝƚǇ�ƐƚĂƚĞŵĞŶƚ�ŶŽǁ�ƌĞĂĚƐ͗�͞dŚĞ�
ĂƵƚŚŽƌƐ�ŚĂǀĞ�ƉƌŽǀŝĚĞĚ�ƵŶĚĞƌůǇŝŶŐ�ĚĂƚĂ�ƚŚĂƚ�ǀĞƌŝĨŝĞĚ�ƐŽŵĞ͕�ďƵƚ�ŶŽƚ�Ăůů�ŽĨ�ƚŚĞ�ďĂŶĚƐ�ƉƌĞƐĞŶƚĞĚ�ŝŶ�ĨŝŐƵƌĞ�ϯ�͘�dŚĞ�
ĐŽƌƌĞƐƉŽŶĚŝŶŐ�ĂƵƚŚŽƌ�ƐĂŝĚ�ƚŚĂƚ�ƚŚĞ�ƵŶĚĞƌůǇŝŶŐ�ĚĂƚĂ�ĂƌĞ�ŶŽ�ůŽŶŐĞƌ�ĂǀĂŝůĂďůĞ�ďĞĐĂƵƐĞ�ƚŚĞ�ĂƵƚŚŽƌƐ�ĐŚĂŶŐĞĚ�ŝŶƐƚŝƚƵƚŝŽŶƐ͖�ƚŚĞ�
ĂƵƚŚŽƌ�ĞǆƉƌĞƐƐĞĚ�ƚŚĂƚ�ĚĂƚĂ�ǁĞƌĞ�ůĞĨƚ�ǁŝƚŚ�ƚŚĞ�hŶŝǀĞƌƐŝƚǇ�ŽĨ��ŽůŽƌĂĚŽ͘͟�WůĞĂƐĞ�ĐŽŶĨŝƌŵ�ǇŽƵ�ĂƌĞ�ŚĂƉƉǇ�ǁŝƚŚ�ƚŚĞ�ƉƌŽƉŽƐĞĚ�
ƚĞǆƚ͕�ŝĨ�ƚŚĞ�ƐĞŶƚĞŶĐĞ�ƌĞƋƵŝƌĞƐ�ƌĞǀŝƐŝŽŶƐ�ĨŽƌ�ĂĐĐƵƌĂĐǇ�ĂƐ�ƚŽ�ǇŽƵƌ�ƉĞƌƐƉĞĐƚŝǀĞ�ŽŶ�ĚĂƚĂ�ďĞŝŶŐ�ůĞĨƚ�ǁŝƚŚ�ƚŚĞ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�
�ŽůŽƌĂĚŽ͕�Žƌ�ŝĨ�ǇŽƵ�ƉƌĞĨĞƌ�ƚŽ�ĞŶĚ�ƚŚĞ�ƐƚĂƚĞŵĞŶƚ�ĂĨƚĞƌ�ΗĂƵƚŚŽƌƐ�ĐŚĂŶŐĞĚ�ŝŶƐƚŝƚƵƚŝŽŶƐ͘Η�
�
&ŝŶĂůůǇ͕�ŝŶ�ǇŽƵƌ�ƌĞƐƉŽŶƐĞƐ�ƚŽ�ŽƵƌ�ĞĚŝƚŽƌŝĂů�ĚĞĐŝƐŝŽŶ͕�ǇŽƵ�ŝŶŝƚŝĂůůǇ�ŝŶĚŝĐĂƚĞ�ǇŽƵ�ĂŐƌĞĞ�ǁŝƚŚ�ƚŚĞ�ĞĚŝƚŽƌŝĂů�ĚĞĐŝƐŝŽŶ�ƚŽ�ƌĞƚƌĂĐƚ�͞/�
Ăŵ�ĚŝƐ�ĂƉƉŽŝŶƚĞĚ�ďǇ�ƚŚĞ�ĚĞĐŝƐŝŽŶ�ƚŽ�ƌĞƚƌĂĐƚ�ƚŚŝƐ�ŵĂŶƵƐĐƌŝƉƚ͕�ďƵƚ�ĂŐƌĞĞ�ŝŶ�ƉƌŝŶĐŝƉůĞ�ǁŝƚŚ�ƚŚŝƐ�ƌĞƚƌĂĐƚŝŽŶ͕�ĂƐ�ŝƚ�ŝƐ�ŵĂŶĚĂƚĞĚ�
ďǇ�ƚŚĞ�W>K^�ŽŶĞ�ƉŽůŝĐǇ͟�ďƵƚ�ŝŶ�Ă�ůĂƚĞƌ�ĞŵĂŝů�ǇŽƵ�ŝŶĚŝĐĂƚĞ�ƚŚĂƚ�ǁĞ�ƐŚŽƵůĚ�ƌĞĐŽŶƐŝĚĞƌ�ŽƵƌ�ĚĞĐŝƐŝŽŶ�ƚŽ�ƌĞƚƌĂĐƚ͘�&ŽůůŽǁŝŶŐ�ƚŚŝƐ�
ůĞƚƚĞƌ�ǁŚŝĐŚ�ĨƵƌƚŚĞƌ�ĞǆƉůĂŝŶƐ�ŽƵƌ�ĚĞĐŝƐŝŽŶ�ŽŶ�ǇŽƵƌ�ĂƌƚŝĐůĞ͕�ƉůĞĂƐĞ�ĐůĂƌŝĨǇ�ǁŚĞƚŚĞƌ�ǇŽƵ�ĂŐƌĞĞ�Žƌ�ĚŝƐĂŐƌĞĞ�ǁŝƚŚ�ƚŚĞ�ĨŝŶĂů�
ĚĞĐŝƐŝŽŶ͘��
�
�ĞƐƚ�ƌĞŐĂƌĚƐ͕�
DĂƌŝĂ�
�
DĂƌŝĂ��Ăůŵ͕�WŚ͘��
^ĞŶŝŽƌ��ĚŝƚŽƌ�WƵďůŝĐĂƚŝŽŶ��ƚŚŝĐƐ�
�
W>K^�ͮ�ƉůŽƐŽŶĞΛƉůŽƐ͘ŽƌŐ�
�ŵƉŽǁĞƌŝŶŐ�ƌĞƐĞĂƌĐŚĞƌƐ�ƚŽ�ƚƌĂŶƐĨŽƌŵ�ƐĐŝĞŶĐĞ�
�ĂƌůǇůĞ�,ŽƵƐĞ͕��ĂƌůǇůĞ�ZŽĂĚ͕��ĂŵďƌŝĚŐĞ���ϰ�ϯ�E�ͮ�hŶŝƚĞĚ�<ŝŶŐĚŽŵ�
�
�ĂůŝĨŽƌŶŝĂ�;h͘^͘Ϳ�ĐŽƌƉŽƌĂƚŝŽŶ�η�ϮϯϱϰϱϬϬ͕�ďĂƐĞĚ�ŝŶ�^ĂŶ�&ƌĂŶĐŝƐĐŽ�
�
�
�KE&/��Ed/�>͗�dŚŝƐ�ĞŵĂŝů�ĂŶĚ�ĂŶǇ�ĂƚƚĂĐŚŵĞŶƚƐ�ĂƌĞ�ĐŽŶĨŝĚĞŶƚŝĂů�ĂŶĚ�ĨŽƌ�ƚŚĞ�ƐŽůĞ�ƵƐĞ�ŽĨ�ƚŚĞ�ŝŶĚŝǀŝĚƵĂů;ƐͿ�ƚŽ�ǁŚŽŵ�ƚŚĞǇ�
ĂƌĞ�ĂĚĚƌĞƐƐĞĚ͘�/Ĩ�ǇŽƵ�ŚĂǀĞ�ƌĞĐĞŝǀĞĚ�ƚŚŝƐ�ŵĞƐƐĂŐĞ�ŝŶ�ĞƌƌŽƌ�ƉůĞĂƐĞ�ĚĞůĞƚĞ�ƚŚĞ�ŵĞƐƐĂŐĞ�ĂŶĚ�ŶŽƚŝĨǇ�ƉůŽƐŽŶĞΛƉůŽƐ͘ŽƌŐ͘�EŽƚĞ�
ƚŚĂƚ�ŝŶĨŽƌŵĂƚŝŽŶ�ĂŶĚ�ƚĞǆƚ�ŝŶ�ƚŚŝƐ�ĐŽƌƌĞƐƉŽŶĚĞŶĐĞ�ƐŚŽƵůĚ�ŶŽƚ�ďĞ�ĚŝƐĐůŽƐĞĚ͕�ĐŽƉŝĞĚ͕�ĚŝƐƚƌŝďƵƚĞĚ͕�Žƌ�ƵƐĞĚ�ǁŝƚŚŽƵƚ�ĞǆƉůŝĐŝƚ�
ƉĞƌŵŝƐƐŝŽŶ�ĨƌŽŵ�W>K^�KE�͘�
�
�ĂƐĞ�EƵŵďĞƌ͗�Ϭϯϰϯϭϲϲϳ�
ƌĞĨ͗ͺϬϬ�hϬ/ĨŝƐ͘ͺϱϬϬhϬ�hϴϭy͗ƌĞĨ�
�
�
ͲͲͲͲͲͲͲͲͲͲͲͲͲͲͲ�KƌŝŐŝŶĂů�DĞƐƐĂŐĞ�ͲͲͲͲͲͲͲͲͲͲͲͲͲͲͲ�
&ƌŽŵ͗�<ŽƵů͕�,Ăƌŝ�<͘�΀ŚŬŽƵůΛůƐƵŚƐĐ͘ĞĚƵ΁�
^ĞŶƚ͗�ϱͬϭϵͬϮϬϮϬ�ϳ͗ϰϴ�WD�
dŽ͗�ƉůŽƐŽŶĞΛƉůŽƐ͘ŽƌŐ�
�Đ͗�ĂůŝƐŽŶ͘ůĂŬŝŶΛƵĐĚĞŶǀĞƌ͘ĞĚƵ�
^ƵďũĞĐƚ͗�&t͗�ZĞ͗�zŽƵƌ�W>K^�KE��ĂƌƚŝĐůĞ�ƌĞĨ͗ͺϬϬ�hϬ/ĨŝƐ͘ͺϱϬϬhϬ�hϴϭy͗ƌĞĨ�
�
��

�ĞĂƌ��ƌ��ĂůĂŵ�

/�ƌĞǀŝĞǁĞĚ�ŵǇ�ƉƌĞǀŝŽƵƐ�ĐŽƌƌĞƐƉŽŶĚĞŶĐĞ�ǁŝƚŚ�ƚŚĞ�W>Ž^�KŶĞ�ĞĚŝƚŽƌƐ�ĂŶĚ�ŶŽƚĞĚ�ƚŚĂƚ�ǁĞ�ǁĞƌĞ�ĂƐƐƵƌĞĚ�ŽŶ�Ă�ĐŽƌƌĞĐƚŝŽŶ�
ŶŽƚŝĨŝĐĂƚŝŽŶ�ĂŶĚ�ŶŽƚ�Ă�ƌĞƚƌĂĐƚŝŽŶ͘��



�

��

/�Ăŵ�ĨŽƌǁĂƌĚŝŶŐ�ǇŽƵ�ƚŚĞ�ĞŶƚŝƌĞ�ĞͲŵĂŝů�ĐŽŵŵƵŶŝĐĂƚŝŽŶ�ǁŝƚŚ�W>Ž^�KŶĞ�ĞĚŝƚŽƌŝĂů�ƚĞĂŵ�ŵĞŵďĞƌƐ�ǁŚŽ�ĂƐƐƵƌĞĚ�ƵƐ�ƚŚĂƚ�͕�͙͘͘͟�
ZH�ZLOO�EH�DEOH�WR�DEOH�WR�SURFHHG�ZLWK�D�FRUUHFWLRQ�RQ�WKLV�PDQXVFULSW´�

��

$V�VXFK�,�UHTXHVW�\RX�WR��³�UHYLHZ�RI�WKH�GHFLVLRQ�WR�UHWUDFW�WKH�DUWLFOH´��

��

6LQFHUHO\�

+DUL�.�.RXO�

��

��

��

&ƌŽŵ͗�ŶŽƌĞƉůǇΛƐĂůĞƐĨŽƌĐĞ͘ĐŽŵ�фŶŽƌĞƉůǇΛƐĂůĞƐĨŽƌĐĞ͘ĐŽŵх�KŶ��ĞŚĂůĨ�KĨ�ƉůŽƐŽŶĞ�
^ĞŶƚ͗�tĞĚŶĞƐĚĂǇ͕�KĐƚŽďĞƌ�ϭϲ͕�ϮϬϭϵ�ϭϭ͗ϱϳ��D�
dŽ͗�<ŽƵů͕�,Ăƌŝ�<͘�фŚŬŽƵůΛůƐƵŚƐĐ͘ĞĚƵх�
^ƵďũĞĐƚ͗�ZĞ͗�ZĞ͗�zŽƵƌ�W>K^�KE��ĂƌƚŝĐůĞ�ƌĞĨ͗ͺϬϬ�hϬ/ĨŝƐ͘ͺϱϬϬhϬ�hϴϭy͗ƌĞĨ�

��

�ĞĂƌ��ƌ͘�<ŽƵů͕�
�
dŚĂŶŬ�ǇŽƵ�ĨŽƌ�ǇŽƵƌ�ƌĞƐƉŽŶƐĞ͘�KŶĐĞ��ƌ͘��ůĂŶĐǇ�ŚĂƐ�ĂŶ�ŽƉƉŽƌƚƵŶŝƚǇ�ƚŽ�ƌĞǀŝĞǁ�ƚŚĞƐĞ�ŵĂƚĞƌŝĂůƐ͕�ǁĞ�ǁŝůů�ĨŽůůŽǁ�ƵƉ�ǁŝƚŚ�ŵŽƌĞ�
ŝŶĨŽƌŵĂƚŝŽŶ�ĂďŽƵƚ�ƚŚĞ�ŶĞǆƚ�ƐƚĞƉƐ͘�
�
dŚĂŶŬ�ǇŽƵ�ĨŽƌ�ǇŽƵƌ�ƉĂƚŝĞŶĐĞ͘�WůĞĂƐĞ�ůĞƚ�ŵĞ�ŬŶŽǁ�ŝĨ�ǇŽƵ�ŚĂǀĞ�ĂŶǇ�ƋƵĞƐƚŝŽŶƐ�ŝŶ�ƚŚĞ�ŵĞĂŶƚŝŵĞ͘�
�
<ŝŶĚ�ƌĞŐĂƌĚƐ͕�
:ĞƐƐŝĞ�:ŽǇĐĞ�
�
W>K^�ͮ�KW�E�&KZ��/^�Ks�Zz�
:ĞƐƐŝĞ�:ŽǇĐĞ�ͮ�^ĞŶŝŽƌ�WƵďůŝĐĂƚŝŽŶƐ��ƐƐŝƐƚĂŶƚ͕�W>K^�KE��
ϭϭϲϬ��ĂƚƚĞƌǇ�^ƚƌĞĞƚ͕�^ƵŝƚĞ�ϮϮϱ͕�^ĂŶ�&ƌĂŶĐŝƐĐŽ͕����ϵϰϭϭϭ�

�
�
�ĂƐĞ�EƵŵďĞƌ͗�Ϭϯϰϯϭϲϲϳ�
ƌĞĨ͗ͺϬϬ�hϬ/ĨŝƐ͘ͺϱϬϬhϬ�hϴϭy͗ƌĞĨ�
�
�
ͲͲͲͲͲͲͲͲͲͲͲͲͲͲͲ�KƌŝŐŝŶĂů�DĞƐƐĂŐĞ�ͲͲͲͲͲͲͲͲͲͲͲͲͲͲͲ�
&ƌŽŵ͗�<ŽƵů͕�,Ăƌŝ�<͘�΀ŚŬŽƵůΛůƐƵŚƐĐ͘ĞĚƵ΁�
^ĞŶƚ͗�ϭϬͬϭϱͬϮϬϭϵ�ϱ͗ϰϰ��D�
dŽ͗�ƉůŽƐŽŶĞΛƉůŽƐ͘ŽƌŐ�
^ƵďũĞĐƚ͗�ZĞ͗�zŽƵƌ�W>K^�KE��ĂƌƚŝĐůĞ�ƌĞĨ͗ͺϬϬ�hϬ/ĨŝƐ͘ͺϱϬϬhϬ�hϴϭy͗ƌĞĨ�



�

�
��

��

,ŝ��ƌ��ůĂŶĐǇ͕�

dŚĂŶŬ�ǇŽƵ�ĨŽƌ�ǇŽƵƌ�ƚŚĞ�ŵĞƐƐĂŐĞ͘�/�ŚĂǀĞ�ƵƉĚĂƚĞĚ�ĨŝŐƵƌĞ�ϯ�ĂƐ�ƐƵŐŐĞƐƚĞĚ͕�ĨŽƌ�ǇŽƵƌ�ƌĞǀŝĞǁ͘�

��

Ϯ͘�WůĞĂƐĞ�ĨŝŶĚ�ĂƚƚĂĐŚĞĚ͕�ŚĞƌĞǁŝƚŚ͕�ƌĞǀŝƐĞĚ�ĨŝŐƵƌĞ�ϯ�ĂŶĚ�ƵƉĚĂƚĞĚ�ĨŝŐƵƌĞ�ůĞŐĞŶĚ�ĂƐ�ƌĞƋƵŝƌĞĚ͘�

��

ϯ͘�dŚĞ�ŽƌŝŐŝŶĂů�ƵŶĚĞƌůǇŝŶŐ�ĚĂƚĂ�ĨŽƌ�ƚŚŝƐ�ŵĂŶƵƐĐƌŝƉƚ�ĂƌĞ�ŶŽ�ůŽŶŐĞƌ�ĂǀĂŝůĂďůĞ͘�

��

WůĞĂƐĞ�ůĞƚ�ŵĞ�ŬŶŽǁ�ŝĨ�ƚŚĞƌĞ�ŝƐ�ĂŶǇƚŚŝŶŐ�ĞůƐĞ�ǁĞ�ŶĞĞĚ�ƚŽ�ĚŽ͘�

��

DĂŶǇ�ƚŚĂŶŬƐ�ĨŽƌ�ŬŝŶĚ�ĐŽŶƐŝĚĞƌĂƚŝŽŶ͘�

��

+DUL�.�.RXO��06F��3K'��)$&1��)$61��

��

WƌŽĨĞƐƐŽƌ͕�

�ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŝŽĐŚĞŵŝƐƚƌǇ�ĂŶĚ�DŽůĞĐƵůĂƌ��ŝŽůŽŐǇ��

>^h�,ĞĂůƚŚ�^ĐŝĞŶĐĞƐ��ĞŶƚĞƌͲ^ŚƌĞǀĞƉŽƌƚͲ>�Ͳh^��

3KRQH����������������)D[���������������

(PDLO��KNRXO#OVXKVF�HGX�

��

��

&ƌŽŵ͗�ŶŽƌĞƉůǇΛƐĂůĞƐĨŽƌĐĞ͘ĐŽŵ�фŶŽƌĞƉůǇΛƐĂůĞƐĨŽƌĐĞ͘ĐŽŵх�ŽŶ�ďĞŚĂůĨ�ŽĨ�ƉůŽƐŽŶĞ�фƉůŽƐŽŶĞΛƉůŽƐ͘ŽƌŐх�
^ĞŶƚ͗�dŚƵƌƐĚĂǇ͕�KĐƚŽďĞƌ�ϯ͕�ϮϬϭϵ�ϯ͗Ϯϳ�WD�
dŽ͗�<ŽƵů͕�,Ăƌŝ�<͘�фŚŬŽƵůΛůƐƵŚƐĐ͘ĞĚƵх�
^ƵďũĞĐƚ͗�ZĞ͗�zŽƵƌ�W>K^�KE��ĂƌƚŝĐůĞ�ƌĞĨ͗ͺϬϬ�hϬ/ĨŝƐ͘ͺϱϬϬhϬ�hϴϭy͗ƌĞĨ�



�

��

'HDU�'U�.RXO��
�
,�KRSH�WKLV�PHVVDJH�ILQGV�\RX�ZHOO��3OHDVH�DFFHSW�P\�DSRORJLHV�IRU�RXU�GHOD\�LQ�JHWWLQJ�EDFN�WR�\RX��ZH�YHU\�
PXFK�DSSUHFLDWH�\RXU�SDWLHQFH�DV�ZH�ORRNHG�LQWR�WKLV�PDWWHU���
�
,�WKLQN�WKDW�ZH�ZLOO�EH�DEOH�WR�SURFHHG�ZLWK�D�FRUUHFWLRQ�RQ�WKLV�PDQXVFULSW��EXW�DVN�WKDW�\RX�SOHDVH�SURYLGH�
VRPH�DGGLWLRQDO�LQIRUPDWLRQ���
���<RX�KDYH�SURYLGHG�WKH�XSGDWHG�SDQHOV��EXW�FRXOG�\RX�SOHDVH�SURYLGH�DQ�XSGDWHG�ILJXUH�WR�SRVW�RQ�\RXU�
DUWLFOH�
���,Q�WKH�RULJLQDO�DUWLFOH��WKH�GDWD�LQ�)LJXUH��%�ZDV�JHQHUDWHG�IURP�DQ�H[SHULPHQW�UXQ�LQ�WULSOLFDWH��3OHDVH�HLWKHU�
SURYLGH�UHVXOWV�LQ�WULSOLFDWH�IRU�WKH�XSGDWH�ILJXUH�RU�UHYLVH�WKH�ILJXUH�OHJHQG�WR�UHIOHFW�WKDW�WKH�QHZ�GDWD�DUH�
EDVHG�RQ�D�VLQJOH�UHSOLFDWLRQ��
���$UH�WKH�XQGHUO\LQJ�GDWD��IRU�DOO�UHVXOWV�UHSRUWHG�LQ�WKLV�DUWLFOH�DQG�LWV�6XSSRUWLQJ�,QIRUPDWLRQ�ILOHV�VWLOO�DYDLODEOH"�,�H��
ZRXOG�\RX�EH�DEOH�WR�SURYLGH�DOO�XQGHUO\LQJ�GDWD�IRU�WKH�DUWLFOH��LQFOXGLQJ�IRU�ILJXUHV�QRW�PHQWLRQHG�LQ�WKLV�&RUUHFWLRQ��
LI�UHTXHVWHG"�,I���QRW��VSHFLI\�ZKLFK�GDWD�DUH�QRW�DYDLODEOH�DQG�H[SODLQ�ZK\�7KH�XQGHUO\LQJ�GDWD�ZRXOG�LQFOXGH�
RULJLQDO�UDZ�LPDJH�ILOHV��H�J��IRU�PLFURVFRS\��EORW��DQG�JHOLPDJHV���UDZ�GDWD�WDEOHV�ZLWK�LQGLYLGXDO�OHYHO��GDWD�IURP�
ZKLFK��\RX��JHQHUDWHG�WDEOHV�RU�JUDSKV��UDZ�)$&6�RU�PDVV�VSHFWURPHWU\�GDWD��HWF��6HTXHQFLQJ�DQG�PLFURDUUD\�GDWD�
VKRXOG�EH�GHSRVLWHG�DW�D�SXEOLFUHSRVLWRU\��IRU�PRUH�LQIRUPDWLRQ�VHH�KWWSV���MRXUQDOV�SORV�RUJ�SORVRQH�V�GDWD�
DYDLODELOLW\�ORF�UHFRPPHQGHG�UHSRVLWRULHV��
�
2QFH�ZH�KDYH�WKLV�DGGLWLRQDO�LQIRUPDWLRQ��ZH�FDQ�SUHSDUH�D�GUDIW�FRUUHFWLRQ�QRWLFH�IRU�\RXU�DSSURYDO��
�
:H�WKDQN�\RX�YHU\�PXFK�IRU�\RXU�DWWHQWLRQ�WR�WKLV�UHTXHVW�DQG�DVN�WKDW�\RX�SOHDVH�SURYLGH�WKH�UHTXHVWHG�
LQIRUPDWLRQ�E\�WKLV�0RQGD\��2FWREHU�����3OHDVH�GR�OHW�XV�NQRZ�LI�\RX�KDYH�DQ\�TXHVWLRQV��
�
%HVW�:LVKHV��
(LOHHQ�
�
&21),'(17,$/��7KLV�HPDLO�DQG�DQ\�DWWDFKPHQWV�DUH�FRQILGHQWLDO�DQG�IRU�WKH�VROH�XVH�RI����WKHLQGLYLGXDO�V��WR�
ZKRP�WKH\�DUH�DGGUHVVHG��,I���\RX�KDYH�UHFHLYHG�WKLV�PHVVDJH�LQ�HUURU�SOHDVH�GHOHWH�WKH��PHVVDJH��DQG�QRWLI\�
SORVRQH#SORV�RUJ��1RWH�WKDW�LQIRUPDWLRQ�DQG��WH[W�LQ��WKLV�FRUUHVSRQGHQFH�VKRXOG�QRW��EH�GLVFORVHG��FRSLHG��
GLVWULEXWHG��RU�XVHG�ZLWKRXW�H[SOLFLW�SHUPLVVLRQ�IURP�3/26�21(��
�
�
�
ͲͲͲͲͲͲͲͲͲͲͲͲͲͲͲ�KƌŝŐŝŶĂů�DĞƐƐĂŐĞ�ͲͲͲͲͲͲͲͲͲͲͲͲͲͲͲ�
&ƌŽŵ͗�<ŽƵů͕�,Ăƌŝ�<͘�΀ŚŬŽƵůΛůƐƵŚƐĐ͘ĞĚƵ΁�
^ĞŶƚ͗�ϱͬϮϰͬϮϬϭϵ�ϴ͗ϭϱ��D�
dŽ͗�ƉůŽƐŽŶĞΛƉůŽƐ͘ŽƌŐ�
^ƵďũĞĐƚ͗�ZĞ͗�zŽƵƌ�W>K^�KE��ĂƌƚŝĐůĞ�ƌĞĨ͗ͺϬϬ�hϬ/ĨŝƐ͘ͺϱϬϬhϬ�hϴϭy͗ƌĞĨ�
�ĞĂƌ��ƌ͘��ůĂŶĐǇ͕�
WůĞĂƐĞ�ƐĐƌŽůů�ĚŽǁŶ��ƚŽ�ƚŚĞ�ƐĞĐŽŶĚ�ƉĂŐĞ�ƚŚĂƚ�ŚĂƐ�Ăůů�ƚŚĞ�ďĂĐŬͲƵƉ�ŝŶĨŽƌŵĂƚŝŽŶ�ǇŽƵ�ƌĞƋƵĞƐƚĞĚ͘�dŚĞ�ďůŽƚƐ�ĂƌĞ�ůĂďĞůůĞĚ�ŝŶ�ƌĞĚ͗

ϭ͘� </DͲϭ�tĞƐƚĞƌŶ��ůŽƚ͗�&Ƶůů�ƵŶĐƌŽƉƉĞĚ�ƵŶĂĚũƵƐƚĞĚ�ǁŝƚŚ�ƚǁŽ�ƚĞĐŚŶŝĐĂů�ƌĞƉůŝĐĂƚĞƐ�
Ϯ͘� dƵďƵůŝŶ�tĞƐƚĞƌŶ��ůŽƚ�ĨƌŽŵ�ƚŚĞ�ĂďŽǀĞ�
ϯ͘� dƵďƵůŝŶ͗��ŶŚĂŶĐĞĚ�tĞƐƚĞƌŶ��ůŽƚ�
ϰ͘� </DͲϭ��ƌŽƉƉĞĚ�ĂŶĚ�ĞŶŚĂŶĐĞĚ�
ϱ͘� WůĞĂƐĞ�ůĞƚ�ŵĞ�ŬŶŽǁ�ŝĨ�ǇŽƵ�ŶĞĞĚ�ĂŶǇƚŚŝŶŐ�ĞůƐĞ�

��
��
��



�

Hari  �
��
��

&ƌŽŵ͗�фŶŽƌĞƉůǇΛƐĂůĞƐĨŽƌĐĞ͘ĐŽŵх�ŽŶ�ďĞŚĂůĨ�ŽĨ�ƉůŽƐŽŶĞ�фƉůŽƐŽŶĞΛƉůŽƐ͘ŽƌŐх�
�ĂƚĞ͗�dŚƵƌƐĚĂǇ͕�DĂǇ�Ϯϯ͕�ϮϬϭϵ�Ăƚ�ϱ͗ϱϵ�WD�
dŽ͗�Η<ŽƵů͕�,Ăƌŝ�<͘Η�фŚŬŽƵůΛůƐƵŚƐĐ͘ĞĚƵх�
^ƵďũĞĐƚ͗�ZĞ͗�ZĞ͗�zŽƵƌ�W>K^�KE��ĂƌƚŝĐůĞ�ƌĞĨ͗ͺϬϬ�hϬ/ĨŝƐ͘ͺϱϬϬhϬ�hϴϭy͗ƌĞĨ�
��
�ĞĂƌ��ƌ�<ŽƵů͕�
��
dŚĂŶŬ�ǇŽƵ�ĨŽƌ�ƉƌŽǀŝĚŝŶŐ�ƚŚĞ�ƌĞƉůŝĐĂƚŝŽŶ�ĚĂƚĂ�ĂŶĚ�ĂŶƚŝďŽĚǇ�ŝŶĨŽƌŵĂƚŝŽŶ͕�/�ĂƉŽůŽŐŝǌĞ�ĨŽƌ�ŵǇ�ĚĞůĂǇ�ŝŶ�ƌĞƉůǇŝŶŐ͘��ŽƵůĚ�ǇŽƵ�
ƉůĞĂƐĞ�ƉƌŽǀŝĚĞ�ƚŚĞ�ƌĂǁ�ƵŶĐƌŽƉƉĞĚ�ĂŶĚ�ƵŶĂĚũƵƐƚĞĚ�ďůŽƚƐ�ƵŶĚĞƌůǇŝŶŐ�ƚŚĞ�ƉĂŶĞůƐ�ŝŶ�ƚŚĞ�ƌĞƉůŝĐĂƚĞĚ�ĨŝŐƵƌĞ�ƉƌŽǀŝĚĞĚ͍�/ΖĚ�ďĞ�
ŐƌĂƚĞĨƵů�ŝĨ�ǇŽƵ�ĐŽƵůĚ�ƉůĞĂƐĞ�ƉƌŽǀŝĚĞ�ƚŚĞƐĞ�ĂĚĚŝƚŝŽŶĂů�ĨŝůĞƐ�ďǇ�ƚŚŝƐ�tĞĚŶĞƐĚĂǇ͕�DĂǇ�Ϯϵ͍�WůĞĂƐĞ�ůĞƚ�ŵĞ�ŬŶŽǁ�ŝĨ�ǇŽƵ�ŚĂǀĞ�
ĂŶǇ�ƋƵĞƐƚŝŽŶƐ͘�
��
�ĞƐƚ�tŝƐŚĞƐ͕�
�ŝůĞĞŶ�
�
�KE&/��Ed/�>͗�dŚŝƐ�ĞŵĂŝů�ĂŶĚ�ĂŶǇ�ĂƚƚĂĐŚŵĞŶƚƐ�ĂƌĞ�ĐŽŶĨŝĚĞŶƚŝĂů�ĂŶĚ�ĨŽƌ�ƚŚĞ�ƐŽůĞ�ƵƐĞ�ŽĨ�ƚŚĞ�ŝŶĚŝǀŝĚƵĂů;ƐͿ�ƚŽ�ǁŚŽŵ�ƚŚĞǇ�
ĂƌĞ�ĂĚĚƌĞƐƐĞĚ͘�/Ĩ�ǇŽƵ�ŚĂǀĞ�ƌĞĐĞŝǀĞĚ�ƚŚŝƐ�ŵĞƐƐĂŐĞ�ŝŶ�ĞƌƌŽƌ�ƉůĞĂƐĞ�ĚĞůĞƚĞ�ƚŚĞ�ŵĞƐƐĂŐĞ�ĂŶĚ�ŶŽƚŝĨǇ�ƉůŽƐŽŶĞΛƉůŽƐ͘ŽƌŐ͘�EŽƚĞ�
ƚŚĂƚ�ŝŶĨŽƌŵĂƚŝŽŶ�ĂŶĚ�ƚĞǆƚ�ŝŶ�ƚŚŝƐ�ĐŽƌƌĞƐƉŽŶĚĞŶĐĞ�ƐŚŽƵůĚ�ŶŽƚ�ďĞ�ĚŝƐĐůŽƐĞĚ͕�ĐŽƉŝĞĚ͕�ĚŝƐƚƌŝďƵƚĞĚ͕�Žƌ�ƵƐĞĚ�ǁŝƚŚŽƵƚ�ĞǆƉůŝĐŝƚ�
ƉĞƌŵŝƐƐŝŽŶ�ĨƌŽŵ�W>K^�KE�͘�
�
�
ͲͲͲͲͲͲͲͲͲͲͲͲͲͲͲ�KƌŝŐŝŶĂů�DĞƐƐĂŐĞ�ͲͲͲͲͲͲͲͲͲͲͲͲͲͲͲ�
&ƌŽŵ͗�ƉůŽƐŽŶĞ�΀ƉůŽƐŽŶĞΛƉůŽƐ͘ŽƌŐ΁�
^ĞŶƚ͗�ϱͬϴͬϮϬϭϵ�ϭ͗ϯϵ�WD�
dŽ͗�ŚŬŽƵůΛůƐƵŚƐĐ͘ĞĚƵ�
^ƵďũĞĐƚ͗�ZĞ͗�ZĞ͗�zŽƵƌ�W>K^�KE��ĂƌƚŝĐůĞ�ƌĞĨ͗ͺϬϬ�hϬ/ĨŝƐ͘ͺϱϬϬhϬ�hϴϭy͗ƌĞĨ�
�
�ĞĂƌ��ƌ͘�<ŽƵů͕�
�
dŚĂŶŬ�ǇŽƵ�ĨŽƌ�ƉƌŽǀŝĚŝŶŐ�ƚŚĞ�ĚĂƚĂ�ĨƌŽŵ�ǇŽƵƌ�ƌĞƉůŝĐĂƚŝŽŶ�ĞǆƉĞƌŝŵĞŶƚƐ͘�/ΖǀĞ�ƐŚĂƌĞĚ�ƚŚĞƐĞ�ĨŝůĞƐ�ǁŝƚŚ��ŝůĞĞŶ��ůĂŶĐǇ͘�tĞ�ǁŝůů�
ĨŽůůŽǁ�ƵƉ�ǁŝƚŚ�ǇŽƵ�ĂƐ�ƐŽŽŶ�ĂƐ�ǁĞ�ŚĂǀĞ�ŚĂĚ�ĂŶ�ŽƉƉŽƌƚƵŶŝƚǇ�ƚŽ�ƌĞǀŝĞǁ�ƚŚĞ�ĨŝůĞƐ͘�WůĞĂƐĞ�ůĞƚ�ƵƐ�ŬŶŽǁ�ŝĨ�ǇŽƵ�ŚĂǀĞ�ĂŶǇ�
ƋƵĞƐƚŝŽŶƐ�ŝŶ�ƚŚĞ�ŵĞĂŶƚŝŵĞ͘�
�
<ŝŶĚ�ƌĞŐĂƌĚƐ͕�
:ĞƐƐŝĞ�:ŽǇĐĞ�
�
W>K^�ͮ�KW�E�&KZ��/^�Ks�Z�
:ĞƐƐŝĞ�:ŽǇĐĞ�ͮ�^ĞŶŝŽƌ�WƵďůŝĐĂƚŝŽŶƐ��ƐƐŝƐƚĂŶƚ͕�W>K^�KE��
ϭϭϲϬ��ĂƚƚĞƌǇ�^ƚƌĞĞƚ͕�^ƵŝƚĞ�ϮϮϱ͕�^ĂŶ�&ƌĂŶĐŝƐĐŽ͕����ϵϰϭϭϭ�

�
�KE&/��Ed/�>͗�dŚŝƐ�ĞŵĂŝů�ĂŶĚ�ĂŶǇ�ĂƚƚĂĐŚŵĞŶƚƐ�ĂƌĞ�ĐŽŶĨŝĚĞŶƚŝĂů�ĂŶĚ�ĨŽƌ�ƚŚĞ�ƐŽůĞ�ƵƐĞ�ŽĨ�ƚŚĞ�ŝŶĚŝǀŝĚƵĂů;ƐͿ�ƚŽ�ǁŚŽŵ�ƚŚĞǇ�
ĂƌĞ�ĂĚĚƌĞƐƐĞĚ͘�/Ĩ�ǇŽƵ�ŚĂǀĞ�ƌĞĐĞŝǀĞĚ�ƚŚŝƐ�ŵĞƐƐĂŐĞ�ŝŶ�ĞƌƌŽƌ�ƉůĞĂƐĞ�ĚĞůĞƚĞ�ƚŚĞ�ŵĞƐƐĂŐĞ�ĂŶĚ�ŶŽƚŝĨǇ�ƉůŽƐŽŶĞΛƉůŽƐ͘ŽƌŐ͘�EŽƚĞ�
ƚŚĂƚ�ŝŶĨŽƌŵĂƚŝŽŶ�ĂŶĚ�ƚĞǆƚ�ŝŶ�ƚŚŝƐ�ĐŽƌƌĞƐƉŽŶĚĞŶĐĞ�ƐŚŽƵůĚ�ŶŽƚ�ďĞ�ĚŝƐĐůŽƐĞĚ͕�ĐŽƉŝĞĚ͕�ĚŝƐƚƌŝďƵƚĞĚ͕�Žƌ�ƵƐĞĚ�ǁŝƚŚŽƵƚ�ĞǆƉůŝĐŝƚ�
ƉĞƌŵŝƐƐŝŽŶ�ĨƌŽŵ�W>K^�KE�͘�
�
�
�ĂƐĞ�EƵŵďĞƌ͗�Ϭϯϰϯϭϲϲϳ�



�

ƌĞĨ͗ͺϬϬ�hϬ/ĨŝƐ͘ͺϱϬϬhϬ�hϴϭy͗ƌĞĨ�
�
�
ͲͲͲͲͲͲͲͲͲͲͲͲͲͲͲ�KƌŝŐŝŶĂů�DĞƐƐĂŐĞ�ͲͲͲͲͲͲͲͲͲͲͲͲͲͲͲ�
&ƌŽŵ͗�<ŽƵů͕�,Ăƌŝ�<͘�΀ŚŬŽƵůΛůƐƵŚƐĐ͘ĞĚƵ΁�
^ĞŶƚ͗�ϱͬϴͬϮϬϭϵ�ϭϬ͗ϭϯ��D�
dŽ͗�ƉůŽƐŽŶĞΛƉůŽƐ͘ŽƌŐ�
^ƵďũĞĐƚ͗�ZĞ͗�zŽƵƌ�W>K^�KE��ĂƌƚŝĐůĞ�ƌĞĨ͗ͺϬϬ�hϬ/ĨŝƐ͘ͺϱϬϬhϬ�hϴϭy͗ƌĞĨ�
,ŝ�DƐ͘��ůĂŶĐǇ͕�
WůĞĂƐĞ�ĨŝŶĚ�ĂƚƚĂĐŚĞĚ͕�ŚĞƌĞǁŝƚŚ͕�ƌĞƉůŝĐĂƚŝŽŶ�ŽĨ�ŽƵƌ�</DͲϭ�ĚĂƚĂ�ĂƐ�ƉƌŽŵŝƐĞĚ͘�
�ƚƚĂĐŚĞĚ�͕ŚĞƌĞǁŝƚŚ͕�ĂƌĞ�ĂůƐŽ�ĚĂƚĂ�ƐŚĞĞƚƐ�ĨŽƌ�ƚŚĞ�ƚǁŽ�ĂŶƚŝďŽĚŝĞƐ�ƵƐĞĚ͘�
dŚĞ��ůŽƚƐ�ǁĞƌĞ�ƉƌŽĐĞƐƐĞĚ�ŽŶ�>ŝĐŽƌ�KĚǇƐƐĞǇ���>ǆ͘�
WůĞĂƐĞ�ůĞƚ�ŵĞ�ŬŶŽǁ�ŝĨ�ǇŽƵ�ŶĞĞĚ�ĂŶǇƚŚŝŶŐ�ĞůƐĞ͘�
dŚĂŶŬ�ǇŽƵ�ĨŽƌ�ŬŝŶĚ�ĐŽŶƐŝĚĞƌĂƚŝŽŶ͘�
ƐŝŶĐĞƌĞůǇ�
��

Hari  �
Hari K. Koul, PhD�
��
��
��

&ƌŽŵ͗�фŶŽƌĞƉůǇΛƐĂůĞƐĨŽƌĐĞ͘ĐŽŵх�ŽŶ�ďĞŚĂůĨ�ŽĨ�ƉůŽƐŽŶĞ�фƉůŽƐŽŶĞΛƉůŽƐ͘ŽƌŐх�
�ĂƚĞ͗�dƵĞƐĚĂǇ͕��Ɖƌŝů�ϯϬ͕�ϮϬϭϵ�Ăƚ�ϭ͗ϰϭ�WD�
dŽ͗�Η<ŽƵů͕�,Ăƌŝ�<͘Η�фŚŬŽƵůΛůƐƵŚƐĐ͘ĞĚƵх�
^ƵďũĞĐƚ͗�ZĞ͗�zŽƵƌ�W>K^�KE��ĂƌƚŝĐůĞ�ƌĞĨ͗ͺϬϬ�hϬ/ĨŝƐ͘ͺϱϬϬhϬ�hϴϭy͗ƌĞĨ�
��
�ĞĂƌ��ƌ�<ŽƵů͕�
��
dŚĂŶŬƐ�ǀĞƌǇ�ŵƵĐŚ�ĨŽƌ�ǇŽƵƌ�ƉƌŽŵƉƚ�ƌĞƉůǇ͘�zŽƵƌ�ƌĞƉůŝĐĂƚŝŽŶ�ƌĞƐƵůƚƐ�ǁŝůů�ŚĞůƉ�ƚŽ�ŝŶĨŽƌŵ�ŽƵƌ�ĞĚŝƚŽƌŝĂů�ĚĞĐŝƐŝŽŶ�ŝŶ�ƚŚŝƐ�ŵĂƚƚĞƌ�
ƐŽ�ǁĞ�ǀĞƌǇ�ŵƵĐŚ�ůŽŽŬ�ĨŽƌǁĂƌĚ�ƚŽ�ƌĞĐĞŝǀŝŶŐ�ƚŚŽƐĞ͘�/Ĩ�ǇŽƵ�ĨĞĞů�ƚŚĂƚ�ƚŚĞ�ƌĞƉůŝĐĂƚŝŽŶ�ǁŽƌŬ�ǁŝůů�ƚĂŬĞ�ůŽŶŐĞƌ�ƚŚĂŶ�Εϯ�ǁĞĞŬƐ͕�
ƉůĞĂƐĞ�ĚŽ�ůĞƚ�ƵƐ�ŬŶŽǁ͘��
��
�ĞƐƚ�tŝƐŚĞƐ͕�
�ŝůĞĞŶ�
�
�ŝůĞĞŶ��ůĂŶĐǇ�
^ĞŶŝŽƌ��ĚŝƚŽƌ�
W>K^�KE��
�
�
ͲͲͲͲͲͲͲͲͲͲͲͲͲͲͲ�KƌŝŐŝŶĂů�DĞƐƐĂŐĞ�ͲͲͲͲͲͲͲͲͲͲͲͲͲͲͲ�
&ƌŽŵ͗�<ŽƵů͕�,Ăƌŝ�<͘�΀ŚŬŽƵůΛůƐƵŚƐĐ͘ĞĚƵ΁�
^ĞŶƚ͗�ϰͬϮϵͬϮϬϭϵ�ϭϮ͗ϱϲ�WD�
dŽ͗�ƉůŽƐŽŶĞΛƉůŽƐ͘ŽƌŐ�
^ƵďũĞĐƚ͗�ZĞ͗�zŽƵƌ�W>K^�KE��ĂƌƚŝĐůĞ�ƌĞĨ͗ͺϬϬ�hϬ/ĨŝƐ͘ͺϱϬϬhϬ�hϴϭy͗ƌĞĨ�
tĞ�ŚĂǀĞ�ĨŽƵŶĚ�Ă�ƐĞƚ�ŽĨ�ƌĂƚ�ŬŝĚŶĞǇ�ƚŝƐƐƵĞ�ƐĂŵƉůĞƐ�ŝŶ�ŽƵƌ�ĨƌĞĞǌĞƌ�;�ĨƌŽŵ�ĂŶ�ĞǆƉĞƌŝŵĞŶƚ�ƌĞƉĞĂƚĞĚ�ďǇ�Ă�ƐĞĐŽŶĚ�ƌĞƐĞĂƌĐŚĞƌ�ŝŶ�
ƚŚĞ�ůĂďŽƌĂƚŽƌǇͿ͕�ĂŶĚ�ĂƌĞ�ŝŶ�ƚŚĞ�ƉƌŽĐĞƐƐ�ŽĨ�ŐĞƚƚŝŶŐ�ƚŚĞƐĞ�ƐĂŵƉůĞƐ�ƌĞĂĚǇ�ĨŽƌ�ƌĞƉĞĂƚŝŶŐ�ƚŚĞ�ǁĞƐƚĞƌŶ�ďůŽƚ�ŝŶ�ƋƵĞƐƚŝŽŶ�
/�ǁŝůů�ƐŚĂƌĞ�ƚŚĞ�ƌĞƐƵůƚƐ�ǁŝƚŚ�ǇŽƵ�ĂƐ�ƐŽŽŶ�ĂƐ�ƚŚĞǇ�ďĞĐŽŵĞ�ĂǀĂŝůĂďůĞ�
��

Hari  �
Hari K. Koul, MSc, PhD, FACN, FASN �



��

1501 Kings Highway�
Shreveport, LA 71130�
318-675-8770�
318-675-5180 (Fax)�
��
��
��

&ƌŽŵ͗�фŶŽƌĞƉůǇΛƐĂůĞƐĨŽƌĐĞ͘ĐŽŵх�ŽŶ�ďĞŚĂůĨ�ŽĨ�ƉůŽƐŽŶĞ�фƉůŽƐŽŶĞΛƉůŽƐ͘ŽƌŐх�
�ĂƚĞ͗�dŚƵƌƐĚĂǇ͕��Ɖƌŝů�Ϯϱ͕�ϮϬϭϵ�Ăƚ�ϭϬ͗ϯϵ��D�
dŽ͗�Η<ŽƵů͕�,Ăƌŝ�<͘Η�фŚŬŽƵůΛůƐƵŚƐĐ͘ĞĚƵх�
^ƵďũĞĐƚ͗�ZĞ͗�ZĞ͗�zŽƵƌ�W>K^�KE��ĂƌƚŝĐůĞ�ƌĞĨ͗ͺϬϬ�hϬ/ĨŝƐ͘ͺϱϬϬhϬ�hϴϭy͗ƌĞĨ�
��
�ĞĂƌ�,Ăƌŝ͕�
�
dŚĂŶŬ�ǇŽƵ�ĨŽƌ�ǇŽƵƌ�ƋƵŝĐŬ�ƌĞƐƉŽŶƐĞ͘�/�ǁŝůů�ĂůƐŽ�ďĞ�ŝŶ�ƚŽƵĐŚ�ĂŐĂŝŶ�ƐŽŽŶ͕�ŽŶĐĞ�Ă�ƐƚĂĨĨ�ĞĚŝƚŽƌ�ŚĂƐ�ŚĂĚ�ĂŶ�ŽƉƉŽƌƚƵŶŝƚǇ�ƚŽ�
ƌĞǀŝĞǁ�ǇŽƵƌ�ĐŽŵŵĞŶƚƐ͘�
�
/Ŷ�ƚŚĞ�ŵĞĂŶƚŝŵĞ͕�ƉůĞĂƐĞ�ůĞƚ�ŵĞ�ŬŶŽǁ�ŝĨ�ǇŽƵ�ŚĂǀĞ�ĂŶǇ�ƵƉĚĂƚĞƐ�ĐŽŶĐĞƌŶŝŶŐ�ƚŚĞ�ƚŝƐƐƵĞƐ͘�
�
<ŝŶĚ�ƌĞŐĂƌĚƐ͕�

�
W>K^�ͮ�KW�E�&KZ��/^�Ks�Z�
:ĞƐƐŝĞ�:ŽǇĐĞ�ͮ�^ĞŶŝŽƌ�WƵďůŝĐĂƚŝŽŶƐ��ƐƐŝƐƚĂŶƚ͕�W>K^�KE��
ϭϭϲϬ��ĂƚƚĞƌǇ�^ƚƌĞĞƚ͕�^ƵŝƚĞ�ϮϮϱ͕�^ĂŶ�&ƌĂŶĐŝƐĐŽ͕����ϵϰϭϭϭ�

�
�KE&/��Ed/�>͗�dŚŝƐ�ĞŵĂŝů�ĂŶĚ�ĂŶǇ�ĂƚƚĂĐŚŵĞŶƚƐ�ĂƌĞ�ĐŽŶĨŝĚĞŶƚŝĂů�ĂŶĚ�ĨŽƌ�ƚŚĞ�ƐŽůĞ�ƵƐĞ�ŽĨ�ƚŚĞ�ŝŶĚŝǀŝĚƵĂů;ƐͿ�ƚŽ�ǁŚŽŵ�ƚŚĞǇ�
ĂƌĞ�ĂĚĚƌĞƐƐĞĚ͘�/Ĩ�ǇŽƵ�ŚĂǀĞ�ƌĞĐĞŝǀĞĚ�ƚŚŝƐ�ŵĞƐƐĂŐĞ�ŝŶ�ĞƌƌŽƌ�ƉůĞĂƐĞ�ĚĞůĞƚĞ�ƚŚĞ�ŵĞƐƐĂŐĞ�ĂŶĚ�ŶŽƚŝĨǇ�ƉůŽƐŽŶĞΛƉůŽƐ͘ŽƌŐ͘�EŽƚĞ�
ƚŚĂƚ�ŝŶĨŽƌŵĂƚŝŽŶ�ĂŶĚ�ƚĞǆƚ�ŝŶ�ƚŚŝƐ�ĐŽƌƌĞƐƉŽŶĚĞŶĐĞ�ƐŚŽƵůĚ�ŶŽƚ�ďĞ�ĚŝƐĐůŽƐĞĚ͕�ĐŽƉŝĞĚ͕�ĚŝƐƚƌŝďƵƚĞĚ͕�Žƌ�ƵƐĞĚ�ǁŝƚŚŽƵƚ�ĞǆƉůŝĐŝƚ�
ƉĞƌŵŝƐƐŝŽŶ�ĨƌŽŵ�W>K^�KE�͘�
�
�
�ĂƐĞ�EƵŵďĞƌ͗�Ϭϯϰϯϭϲϲϳ�
ƌĞĨ͗ͺϬϬ�hϬ/ĨŝƐ͘ͺϱϬϬhϬ�hϴϭy͗ƌĞĨ�
�
�
ͲͲͲͲͲͲͲͲͲͲͲͲͲͲͲ�KƌŝŐŝŶĂů�DĞƐƐĂŐĞ�ͲͲͲͲͲͲͲͲͲͲͲͲͲͲͲ�
&ƌŽŵ͗�<ŽƵů͕�,Ăƌŝ�<͘�΀ŚŬŽƵůΛůƐƵŚƐĐ͘ĞĚƵ΁�
^ĞŶƚ͗�ϰͬϮϱͬϮϬϭϵ�ϴ͗Ϯϵ��D�
dŽ͗�ƉůŽƐŽŶĞΛƉůŽƐ͘ŽƌŐ�
^ƵďũĞĐƚ͗�ZĞ͗�zŽƵƌ�W>K^�KE��ĂƌƚŝĐůĞ�ƌĞĨ͗ͺϬϬ�hϬ/ĨŝƐ͘ͺϱϬϬhϬ�hϴϭy͗ƌĞĨ�
��
�ĞĂƌ�:ĞƐƐŝĞ͕�
dŚĂŶŬ�ǇŽƵ�ĨŽƌ�ǇŽƵƌ�ŵĞƐƐĂŐĞ͘�/Ĩ�ǁĞ�ĂƌĞ�ĂďůĞ�ƚŽ�ĨŝŶĚ�ƚŚĞ�ƚŝƐƐƵĞƐ�ĨƌŽŵ�ƉƌĞǀŝŽƵƐ�ĞǆƉĞƌŝŵĞŶƚƐ�ŝŶ�ŽƵƌ�ĨƌĞĞǌĞƌ͕�ŝƚ�ƐŚŽƵůĚ�
ƚĂŬĞ��ĂďŽƵƚ�Ă�ǁĞĞŬ͘�,ŽǁĞǀĞƌ͕�ŝĨ�ǁĞ�ĂƌĞ�ƵŶĂďůĞ�ƚŽ�ĚŽ�ƐŽ͕�ǁĞ�ǁŝůů�ŶĞĞĚ�ƚŽ�ĂƉƉůǇ�ĨŽƌ�Ă�ŶĞǁ�ĂŶŝŵĂů�ƉƌŽƚŽĐŽů�ĂŶĚ�ŝƚ�ǁŝůů�ƚĂŬĞ�
Ăƚ�ůĞĂƐƚ�Ă�ĨĞǁ�ŵŽŶƚŚƐ�ďĞĨŽƌĞ�ǁĞ�ĐĂŶ�ƌĞƉĞĂƚ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚ͘�
/�ǁŝůů�ůĞƚ�ǇŽƵ�ŬŶŽǁ�ďǇ�ŶĞǆƚ�tĞĚŶĞƐĚĂǇ͕�ĞǆĂĐƚůǇ�ĂĨƚĞƌ�ǁĞ�ƐĞĂƌĐŚ�ƚŚĞ�ĨƌĞĞǌĞƌƐ͘�
��
ƚDĂŶǇ�ƚŚĂŶŬƐ�ĨŽƌ�ǇŽƵƌ�ŚĞůƉ�

Hari  �
��



��

��
��

&ƌŽŵ͗�фŶŽƌĞƉůǇΛƐĂůĞƐĨŽƌĐĞ͘ĐŽŵх�ŽŶ�ďĞŚĂůĨ�ŽĨ�ƉůŽƐŽŶĞ�фƉůŽƐŽŶĞΛƉůŽƐ͘ŽƌŐх�
�ĂƚĞ͗�dŚƵƌƐĚĂǇ͕��Ɖƌŝů�Ϯϱ͕�ϮϬϭϵ�Ăƚ�ϭϬ͗Ϯϭ��D�
dŽ͗�Η<ŽƵů͕�,Ăƌŝ�<͘Η�фŚŬŽƵůΛůƐƵŚƐĐ͘ĞĚƵх�
�Đ͗�ΗĂůŝƐŽŶ͘ůĂŬŝŶΛƵĐĚĞŶǀĞƌ͘ĞĚƵΗ�фĂůŝƐŽŶ͘ůĂŬŝŶΛƵĐĚĞŶǀĞƌ͘ĞĚƵх�
^ƵďũĞĐƚ͗�ZĞ͗�ZĞ͗�zŽƵƌ�W>K^�KE��ĂƌƚŝĐůĞ�ƌĞĨ͗ͺϬϬ�hϬ/ĨŝƐ͘ͺϱϬϬhϬ�hϴϭy͗ƌĞĨ�
��
�ĞĂƌ�,Ăƌŝ͕�
�
dŚĂŶŬ�ǇŽƵ�ĨŽƌ�ǇŽƵƌ�ŵĞƐƐĂŐĞ͘�/�ǁŝůů�ƐŚĂƌĞ�ǇŽƵƌ�ĐŽŵŵĞŶƚƐ�ǁŝƚŚ�ƚŚĞ�W>K^�KE��ƐƚĂĨĨ�ĞĚŝƚŽƌƐ�ĨŽƌ�ĐŽŶƐŝĚĞƌĂƚŝŽŶ͘�/Ŷ�ƚŚĞ�
ŵĞĂŶƚŝŵĞ͕�ĐŽƵůĚ�ǇŽƵ�ƉůĞĂƐĞ�ƐƉĞĐŝĨǇ�ŚŽǁ�ůŽŶŐ�ŝƚ�ǁŽƵůĚ�ƚĂŬĞ�ƚŽ�ƌĞƉĞĂƚ�ǇŽƵƌ�ĞǆƉĞƌŝŵĞŶƚƐ͍�
�
<ŝŶĚ�ƌĞŐĂƌĚƐ͕�

�
W>K^�ͮ�KW�E�&KZ��/^�Ks�Z�
:ĞƐƐŝĞ�:ŽǇĐĞ�ͮ�^ĞŶŝŽƌ�WƵďůŝĐĂƚŝŽŶƐ��ƐƐŝƐƚĂŶƚ͕�W>K^�KE��
ϭϭϲϬ��ĂƚƚĞƌǇ�^ƚƌĞĞƚ͕�^ƵŝƚĞ�ϮϮϱ͕�^ĂŶ�&ƌĂŶĐŝƐĐŽ͕����ϵϰϭϭϭ�

�
�KE&/��Ed/�>͗�dŚŝƐ�ĞŵĂŝů�ĂŶĚ�ĂŶǇ�ĂƚƚĂĐŚŵĞŶƚƐ�ĂƌĞ�ĐŽŶĨŝĚĞŶƚŝĂů�ĂŶĚ�ĨŽƌ�ƚŚĞ�ƐŽůĞ�ƵƐĞ�ŽĨ�ƚŚĞ�ŝŶĚŝǀŝĚƵĂů;ƐͿ�ƚŽ�ǁŚŽŵ�ƚŚĞǇ�
ĂƌĞ�ĂĚĚƌĞƐƐĞĚ͘�/Ĩ�ǇŽƵ�ŚĂǀĞ�ƌĞĐĞŝǀĞĚ�ƚŚŝƐ�ŵĞƐƐĂŐĞ�ŝŶ�ĞƌƌŽƌ�ƉůĞĂƐĞ�ĚĞůĞƚĞ�ƚŚĞ�ŵĞƐƐĂŐĞ�ĂŶĚ�ŶŽƚŝĨǇ�ƉůŽƐŽŶĞΛƉůŽƐ͘ŽƌŐ͘�EŽƚĞ�
ƚŚĂƚ�ŝŶĨŽƌŵĂƚŝŽŶ�ĂŶĚ�ƚĞǆƚ�ŝŶ�ƚŚŝƐ�ĐŽƌƌĞƐƉŽŶĚĞŶĐĞ�ƐŚŽƵůĚ�ŶŽƚ�ďĞ�ĚŝƐĐůŽƐĞĚ͕�ĐŽƉŝĞĚ͕�ĚŝƐƚƌŝďƵƚĞĚ͕�Žƌ�ƵƐĞĚ�ǁŝƚŚŽƵƚ�ĞǆƉůŝĐŝƚ�
ƉĞƌŵŝƐƐŝŽŶ�ĨƌŽŵ�W>K^�KE�͘�
�
�
�ĂƐĞ�EƵŵďĞƌ͗�Ϭϯϰϯϭϲϲϳ�
ƌĞĨ͗ͺϬϬ�hϬ/ĨŝƐ͘ͺϱϬϬhϬ�hϴϭy͗ƌĞĨ�
�
�
ͲͲͲͲͲͲͲͲͲͲͲͲͲͲͲ�KƌŝŐŝŶĂů�DĞƐƐĂŐĞ�ͲͲͲͲͲͲͲͲͲͲͲͲͲͲͲ�
&ƌŽŵ͗�<ŽƵů͕�,Ăƌŝ�<͘�΀ŚŬŽƵůΛůƐƵŚƐĐ͘ĞĚƵ΁�
^ĞŶƚ͗�ϰͬϮϰͬϮϬϭϵ�ϭϭ͗ϰϳ��D�
dŽ͗�ƉůŽƐŽŶĞΛƉůŽƐ͘ŽƌŐ�
�Đ͗�ĂůŝƐŽŶ͘ůĂŬŝŶΛƵĐĚĞŶǀĞƌ͘ĞĚƵ�
^ƵďũĞĐƚ͗�ZĞ͗�zŽƵƌ�W>K^�KE��ĂƌƚŝĐůĞ�ƌĞĨ͗ͺϬϬ�hϬ/ĨŝƐ͘ͺϱϬϬhϬ�hϴϭy͗ƌĞĨ�
��
�ĞĂƌ��ĚŝƚŽƌ͕�
dŚĂŶŬ�ǇŽƵ�ĨŽƌ�ƚŚĞ�ŵĞƐƐĂŐĞ͘�^ŝŶĐĞ�ŽƵƌ�ƉƌĞǀŝŽƵƐ�ĐŽŵŵƵŶŝĐĂƚŝŽŶ͕�ƚŚĞ�ŝƐƐƵĞ�ǁŝƚŚ�ƚŚĞƐĞ�ďůŽƚƐ�ǁĂƐ�ŝŶĚĞƉĞŶĚĞŶƚůǇ�
ŝŶǀĞƐƚŝŐĂƚĞĚ�ďǇ�ƌĞƐĞĂƌĐŚ�ŝŶƚĞŐƌŝƚǇ�ŽĨĨŝĐĞ�Ăƚ�ƚŚĞ�ƵŶŝǀĞƌƐŝƚǇ�ŽĨ��ŽůŽƌĂĚŽ͘�;�/�ŚĂǀĞ�ĐŽƉŝĞĚ�ƚŚŝƐ�ŵĞƐƐĂŐĞ�ƚŽ��ƌ��ůŝƐŽŶ�>ĂŬŝŶ͕�ƚŚĞ
ZĞƐĞĂƌĐŚ�/ŶƚĞŐƌŝƚǇ�KĨĨŝĐĞƌ�Ăƚ�h�͘Ϳ͘� �ƚŚĞ�ƉŽƐƚĚŽĐƚŽƌĂů�ĨĞůůŽǁ�ǁŚŽ�ŐĞŶĞƌĂƚĞĚ�ƚŚĞƐĞ�ĚĂƚĂ�ƌĞƚƵƌŶĞĚ�ƚŽ�/ŶĚŝĂ͘�/Ŷ�
ϮϬϭϯ�/�ŵŽǀĞĚ�ƚŽ�>^h,^�Ͳ^�ĂŶĚ�ĚŝĚ�ŶŽƚ�ƚĂŬĞ�ƚŚĞ�ĚĂƚĂ�ĨŽƌ�ƉƵďůŝƐŚĞĚ�ŵĂŶƵƐĐƌŝƉƚƐ�ĂƐ�ƚŚĂƚ�ǁŽƌŬ�ŚĂĚ�ĐŽŵƉůĞƚĞĚ͘�dŚĞ�
hŶŝǀĞƌƐŝƚǇ�ŽĨ��ŽůŽƌĂĚŽ�ĚŝĚ�ŶŽƚ�ƌĞƚĂŝŶ�ƚŚĞƐĞ�ĚĂƚĂ�ĞŝƚŚĞƌ͕�ĂƐ�ƐƵĐŚ�ƚŚĞ�ŽƌŝŐŝŶĂů�ĚĂƚĂ�ĂƌĞ�ŶŽ�ůŽŶŐĞƌ�ĂǀĂŝůĂďůĞ͘�/�ŚĂĚ�ŚŽƉĞĚ�ƚŚĂƚ�

�ƚŚĞ�ƉŽƐƚĚŽĐƚŽƌĂů�ĨĞůůŽǁ�ǁŚŽ�ƉƌŽĚƵĐĞĚ�ƚŚŝƐ�ǁŽƌŬ�ǁŽƵůĚ�ŚĂǀĞ�Ăƚ�ůĞĂƐƚ�ĐŽƉŝĞƐ�ŽĨ�ƚŚĞ�ŽƌŝŐŝŶĂů�ďůŽƚƐ͕�ďƵƚ�ŚĞ�ŚĂƐ�
ƐŝŶĐĞ�ŵŽǀĞĚ�ƚŽ�/ŶĚƵƐƚƌǇ�ĂŶĚ�ĚŽĞƐ�ŶŽƚ�ŚĂǀĞ�ĐŽƉŝĞƐ�ŽĨ�ƚŚĞƐĞ�ĚĂƚĂ�ĞŝƚŚĞƌ͘���Ɛ�ƐƵĐŚ�/ƚ�ŝƐ�ŝŵƉŽƐƐŝďůĞ�ƚŽ�ĂĚĚƌĞƐƐ�ƚŚĞ�ŝƐƐƵĞƐ�
ƌĂŝƐĞĚ͘�dŚĞ�ŝŶǀĞƐƚŝŐĂƚŝŽŶ�ďǇ�hŶŝǀĞƌƐŝƚǇ�ƌĞĐŽŵŵĞŶĚĞĚ�ǁĞ�ƌĞƉĞĂƚ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚ�ŝŶ�ƋƵĞƐƚŝŽŶ�ƚŽ�ĞŝƚŚĞƌ�ĐŽŶĨŝƌŵ�ƚŚĞ�ĚĂƚĂ�
Žƌ�ĐŽƌƌĞĐƚ�ƚŚĞ�ĚĂƚĂ�ŝŶ�ƚŚĞ�ŵĂŶƵƐĐƌŝƉƚ��ŝĨ�ŶĞĞĚĞĚ͘��tĞ�ǁŝůů�ƌĞƉĞĂƚ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚ�ŝŶ�ƋƵĞƐƚŝŽŶ͕�ďƵƚ�ƚŚĂƚ�ŝƐ�ŐŽŝŶŐ�ƚŽ�ƚĂŬĞ�
ƐŽŵĞ�ƚŝŵĞ͘�
WůĞĂƐĞ�ůĞƚ�ŵĞ�ŬŶŽǁ�ŝĨ�ƚŚĞƐĞ�ŝƐ�ĂŶǇƚŚŝŶŐ�ĞůƐĞ�/�ŶĞĞĚ�ƚŽ�ĚŽ͘�
��
^ŝŶĐĞƌĞůǇ�



��

,Ăƌŝ�
��
^ĞŶƚ�ƵŶĞĚŝƚĞĚ�ĨƌŽŵ�ŵǇ�ŝWŚŽŶĞ�
�
KŶ��Ɖƌ�Ϯϯ͕�ϮϬϭϵ͕�Ăƚ�ϲ͗ϭϳ�WD͕�ƉůŽƐŽŶĞ�фƉůŽƐŽŶĞΛƉůŽƐ͘ŽƌŐх�ǁƌŽƚĞ͗�
��

Ύ�yd�ZE�>��D�/>͗��s�>h�d�Ύ�
<ŚĂŶĚƌŝŬĂ�>͕�<ŽƵů�^͕�DĞĂĐŚĂŵ�Z�͕�<ŽƵů�,<�;ϮϬϭϮͿ�<ŝĚŶĞǇ�/ŶũƵƌǇ�DŽůĞĐƵůĞͲϭ�/Ɛ�hƉͲZĞŐƵůĂƚĞĚ�ŝŶ�ZĞŶĂů�
�ƉŝƚŚĞůŝĂů��ĞůůƐ�ŝŶ�ZĞƐƉŽŶƐĞ�ƚŽ�KǆĂůĂƚĞ�/Ŷ�sŝƚƌŽ�ĂŶĚ�ŝŶ�ZĞŶĂů�dŝƐƐƵĞƐ�ŝŶ�ZĞƐƉŽŶƐĞ�ƚŽ�,ǇƉĞƌŽǆĂůƵƌŝĂ�/Ŷ�sŝǀŽ͘�
W>Ž^�KE��ϳ;ϵͿ͗�Ğϰϰϭϳϰ͘�ŚƚƚƉƐ͗ͬͬĚŽŝ͘ŽƌŐͬϭϬ͘ϭϯϳϭͬũŽƵƌŶĂů͘ƉŽŶĞ͘ϬϬϰϰϭϳϰ�
�
'HDU�'U�.RXO��
�
7KDQN�\RX�IRU�\RXU�UHVSRQVH�WR�RXU�UHTXHVWV�UHODWHG�WR�WKH�SUHSDUDWLRQ�RI�LPDJHV�LQ�\RXU�SXEOLVKHG�PDQXVFULSW�
HQWLWOHG���.LGQH\�,QMXU\�0ROHFXOH���,V�8S�5HJXODWHG�LQ�5HQDO�(SLWKHOLDO�&HOOV�LQ�5HVSRQVH�WR�2[DODWH�In Vitro�DQG�LQ�
5HQDO�7LVVXHV�LQ�5HVSRQVH�WR�+\SHUR[DOXULD�In Vivo". tĞ�ĂƉƉƌĞĐŝĂƚĞ�ǇŽƵƌ�ĂƚƚĞŶƚŝŽŶ�ƚŽ�ƚŚŝƐ�ŵĂƚƚĞƌ�ĂŶĚ�/�ǁŽƵůĚ�
ůŝŬĞ�ƚŽ�ĂƉŽůŽŐŝǌĞ�ĨŽƌ�ƚŚĞ�ŐƌĞĂƚ�ĂŵŽƵŶƚ�ŽĨ�ƚŝŵĞ�ƚŚĂƚ�ŚĂƐ�ĞůĂƉƐĞĚ�ƐŝŶĐĞ�ŽƵƌ�ůĂƐƚ�ĐŽŵŵƵŶŝĐĂƚŝŽŶ�ĂďŽƵƚ�ƚŚŝƐ�
ŵĂƚƚĞƌ͘��
�
�ĂƐĞĚ�ŽŶ�ŽƵƌ�ƌĞǀŝĞǁ�ŽĨ�ƚŚĞ�ŵĂƚĞƌŝĂůƐ�ƚŚĂƚ�ǇŽƵ�ŚĂǀĞ�ƉƌŽǀŝĚĞĚ͕�ǁĞ�ŚĂǀĞ�ƐŽŵĞ�ĂĚĚŝƚŝŽŶĂů�ƋƵĞƐƚŝŽŶƐ͕�ĂƐ�
ŶŽƚĞĚ�ŽŶ�ƚŚĞ�ĂƚƚĂĐŚĞĚ�ĨŽƌŵ͘�/�ŚĂǀĞ�ĂůƐŽ�ĂƚƚĂĐŚĞĚ�ƚŚĞ�ƌĂǁ�ĚĂƚĂ�ĨŝůĞ�ƚŚĂƚ�ǇŽƵ�ŽƌŝŐŝŶĂůůǇ�ƉƌŽǀŝĚĞĚ�
;Ŭŝŵϭ͘ƉŶŐͿ͕�ĨŽƌ�ǇŽƵƌ�ƌĞĨĞƌĞŶĐĞ͘�dŽ�ĂůůŽǁ�ƵƐ�ƚŽ�ĐŽŵƉůĞƚĞ�ŽƵƌ�ƌĞǀŝĞǁ�ĂŶĚ�ƌĞƐŽůǀĞ�ƚŚŝƐ�ŵĂƚƚĞƌ͕�ǁĞ�ĂƐŬ�ƚŚĂƚ�
ǇŽƵ�ƉůĞĂƐĞ�ƉƌŽǀŝĚĞ�ƚŚĞ�ĂĚĚŝƚŝŽŶĂů�ŝŶĨŽƌŵĂƚŝŽŶ�ĂŶĚͬŽƌ�ĨŝůĞƐ�ƌĞƋƵĞƐƚĞĚ�ŝŶ�ƚŚĞ�ĂƚƚĂĐŚĞĚ�ĚŽĐƵŵĞŶƚ�ŶŽ�ůĂƚƚĞƌ�
ƚŚĂŶ�tĞĚŶĞƐĚĂǇ͕�DĂǇ�ϭ͘�/Ĩ�ǁĞ�ĚŽ�ŶŽƚ�ƌĞĐĞŝǀĞ�ǇŽƵƌ�ƌĞƐƉŽŶƐĞ�ĂŶĚ�Ăůů�ƌĞƋƵĞƐƚĞĚ�ĂĚĚŝƚŝŽŶĂů�ŵĂƚĞƌŝĂůƐ�
ǁŝƚŚŝŶ�ƚŚŝƐ�ƚŝŵĞ�ĨƌĂŵĞ͕�ƚŚĞ�ĞĚŝƚŽƌŝĂů�ƚĞĂŵ�ǁŝůů�ĞǀĂůƵĂƚĞ�ƚŚĞ�ĐŽŶĐĞƌŶƐ�ĂŶĚ�ĐŽŶƐŝĚĞƌ�ǁŚĞƚŚĞƌ�Ă�ƉƵďůŝĐ�
ŶŽƚŝĨŝĐĂƚŝŽŶ�ƐŚŽƵůĚ�ďĞ�ƉŽƐƚĞĚ�ŽŶ�ƚŚĞ�ƉƵďůŝĐĂƚŝŽŶ͘�tĞ�ŵĂǇ�ĂůƐŽ�ĐŽŶƚĂĐƚ�ǇŽƵƌ�ŝŶƐƚŝƚƵƚŝŽŶ�ĂďŽƵƚ�ƚŚŝƐ�
ŵĂƚƚĞƌ͘��
�
WůĞĂƐĞ�ůĞƚ�ƵƐ�ŬŶŽǁ�ĂƐ�ƐŽŽŶ�ĂƐ�ƉŽƐƐŝďůĞ�ŝĨ�ǇŽƵ�ŚĂǀĞ�ĂŶǇ�ƋƵĞƐƚŝŽŶƐ�ĂďŽƵƚ�ƚŚŝƐ�ƚŝŵĞůŝŶĞ͕�Žƌ�ŝĨ�ǇŽƵ�ǁŝůů�ďĞ�
ƵŶĂďůĞ�ƚŽ�ƉƌŽǀŝĚĞ�ƚŚĞ�ƌĞƋƵĞƐƚĞĚ�ŵĂƚĞƌŝĂůƐ�ĨŽƌ�ĂŶǇ�ƌĞĂƐŽŶ͘��
�
�
ͲͲͲͲͲͲͲͲͲͲͲͲͲͲͲ�KƌŝŐŝŶĂů�DĞƐƐĂŐĞ�ͲͲͲͲͲͲͲͲͲͲͲͲͲͲͲ�
&ƌŽŵ͗��ĂǀŝĚ��ĐĐĂŵĞ�΀ƉůŽƐŽŶĞΛƉůŽƐ͘ŽƌŐ΁�
^ĞŶƚ͗�ϯͬϮͬϮϬϭϱ�ϭϮ͗ϱϭ�WD�
dŽ͗�ŚŬŽƵůΛůƐƵŚƐĐ͘ĞĚƵ�
^ƵďũĞĐƚ͗�ZĞ͗�zŽƵƌ�W>K^�KE��ĂƌƚŝĐůĞ�ƌĞĨ͗ͺϬϬ�hϬ/ĨŝƐ͘ͺϱϬϬhϬ�hϴϭy͗ƌĞĨ�
�
�ĞĂƌ��ƌ͘�<ŽƵů͕�
�
dŚĂŶŬ�ǇŽƵ�ĨŽƌ�ǇŽƵƌ�ƌĞƉůǇ�ĂŶĚ�ĨŽƌ�ƉƌŽǀŝĚŝŶŐ�ƚŚĞ�ƌĞƋƵĞƐƚĞĚ�ĚĂƚĂ�ĂŶĚ�ŝŶĨŽƌŵĂƚŝŽŶ͘�tĞ�ƌĞĐŽŐŶŝǌĞ�ƚŚĂƚ�ƚŚŝƐ�ŝƐ�
Ă�ƐĞŶƐŝƚŝǀĞ�ƐŝƚƵĂƚŝŽŶ͕�ĂŶĚ�ĂƉƉƌĞĐŝĂƚĞ�ǇŽƵƌ�ĐŽŽƉĞƌĂƚŝŽŶ͘�
�
�Ŷ�ŝŶƚĞƌŶĂů�ĞĚŝƚŽƌ�ǁŝůů�ďĞ�ĞǀĂůƵĂƚŝŶŐ�ƚŚĞ�ŝŶĨŽƌŵĂƚŝŽŶ�ƐƵƉƉůŝĞĚ�ĂŶĚ�ǁĞ�ŵĂǇ�ĂůƐŽ�ĐŽŶƐƵůƚ�ǁŝƚŚ�ƚŚĞ�
�ĐĂĚĞŵŝĐ��ĚŝƚŽƌ�ǁŚŽ�ŚĂŶĚůĞĚ�ǇŽƵƌ�ŵĂŶƵƐĐƌŝƉƚ͘�/Ĩ�ǇŽƵ�ŚĂǀĞ�ĂŶǇ�ƋƵĞƐƚŝŽŶƐ�Žƌ�ĂĚĚŝƚŝŽŶĂů�ŝŶĨŽƌŵĂƚŝŽŶ�ƚŽ�
ƉƌŽǀŝĚĞ�ŝŶ�ƚŚĞ�ŝŶƚĞƌŝŵ͕�ƉůĞĂƐĞ�ĚŽ�ŶŽƚ�ŚĞƐŝƚĂƚĞ�ƚŽ�ĐŽŶƚĂĐƚ�ƵƐ͘�
�
<ŝŶĚ�ZĞŐĂƌĚƐ͕�

�
W>K^�/�KW�E�&KZ��/^�Ks�Zz�
�ĂǀŝĚ��ĐĐĂŵĞ�ͮ�WƵďůŝĐĂƚŝŽŶƐ��ƐƐŝƐƚĂŶƚ͕�W>K^�KE��
ϭϭϲϬ��ĂƚƚĞƌǇ�^ƚƌĞĞƚ͕�^ƵŝƚĞ�ϭϬϬ�





��

ƚŚĞ�ĨŝŐƵƌĞƐ�ĨŽƌ�</DͲϭ�ƉĂƉĞƌ͘�^ŝŶĐĞ�ǁĞ�ŵŽǀĞĚ�ĨŽƌ��ŽůŽƌĂĚŽ͕�/�ĚŽ�ŶŽƚ�ƐĞĞŵ�ƚŽ�ĨŝŶĚ�ŵƵĐŚ�ŽĨ�ƚŚĞ�ĚĂƚĂ�ƚŚĂƚ�
ǇŽƵ�ŐĞŶĞƌĂƚĞĚ�ĂŶĚ�ƵƐĞĚ�ĨŽƌ�ŵĂŬŝŶŐ�ƚŚĞƐĞ�ĨŝŐƵƌĞƐ͘/�Ăŵ�ŵŽƐƚ�ŝŶƚĞƌĞƐƚĞĚ�ŝŶ�ŽƌŝŐŝŶĂů�ŐĞů�ŝŵĂŐĞ�ĨŽƌ�&ŝŐ�ϯď�ŽĨ�
ƚŚĞ�ŵĂŶƵƐĐƌŝƉƚ͘�
WůĞĂƐĞ�ůĞƚ�ŵĞ�ŬŶŽǁ��^�W�
^ŝŶĐĞƌĞůǇ�
,Ăƌŝ�
,Ăƌŝ�
,Ăƌŝ�<͘�<ŽƵů͕�D^Đ͕�WŚ�͕�&��E͕�&�^E�
�ĂƌƌŽůů�t͘�&ĞŝƐƚ��ŶĚŽǁĞĚ��ŚĂŝƌ�
�
WƌŽĨĞƐƐŽƌ�Θ��ŚĂŝƌŵĂŶ�
�ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŝŽĐŚĞŵŝƐƚƌǇ�Θ�DŽůĞĐƵůĂƌ��ŝŽůŽŐǇ�
>^h�,ĞĂůƚŚ�^ĐŝĞŶĐĞƐ��ĞŶƚĞƌ�ʹ�^ŚƌĞǀĞƉŽƌƚ�
�ĞƉƵƚǇ��ŝƌĞĐƚŽƌ�&ĞŝƐƚͲtĞŝůůĞƌ��ĂŶĐĞƌ��ĞŶƚĞƌ;&t��Ϳ�
�ŝƌĞĐƚŽƌ�ĨŽƌ��ĂƐŝĐ�Θ�dƌĂŶƐůĂƚŝŽŶĂů�ZĞƐĞĂƌĐŚͲ&t���
�
΀ĐŝĚ͗�ϯϲϳϱ&ϵϴͲ�ϲϱϭͲϰϱϯ&Ͳ����Ͳϳϵ&ϮϬ�ϱϴϲ�ϴϭ΁�
�

�

�

�
/ŶƚĞƌŶĞƚ͗��ƌ͘�,Ăƌŝ�<ŽƵů�ʹ�>^h�,ĞĂůƚŚ�Ͳ�^ŚƌĞǀĞƉŽƌƚ�
�ĞƉĂƌƚŵĞŶƚ͗�
ŚƚƚƉ͗ͬͬǁǁǁ͘ůƐƵŚƐĐƐŚƌĞǀĞƉŽƌƚ͘ĞĚƵͬ�ŝŽĐŚĞŵŝƐƚƌǇĂŶĚDŽůĞĐƵůĂƌ�ŝŽůŽŐǇͬ�ŝŽĐŚĞŵŝƐƚƌǇĂŶĚDŽůĞĐƵůĂƌ�ŝŽůŽŐǇ
,ŽŵĞϭ͘ĂƐƉǆ�
�
�
��
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9XH��6KHOE\

)URP� /DNLQ��$OLVRQ
6HQW� 0RQGD\��0D\��������������30
7R� SORVRQH
&F� MMR\FH#SORV�RUJ��/DNLQ��$OLVRQ
6XEMHFW� 5(��5HVSRQVH�UHTXHVWHG���3/26�21(��LQVWLWXWLRQDO�LQYHVWLJDWLRQ�LQWR�GRL��

��������MRXUQDO�SRQH��������

)ROORZ�8S�)ODJ� )ROORZ�XS
)ODJ�6WDWXV� )ODJJHG

�ĞĂƌ�DĂƌŝĂ�
dŚĂŶŬ�ǇŽƵ�ĨŽƌ�ůĞƚƚŝŶŐ�ŵĞ�ŬŶŽǁ�ǇŽƵƌ�ƉůĂŶ͘�/ƚ�ƐĞĞŵƐ�ǀĞƌǇ�ĂƉƉƌŽƉƌŝĂƚĞ�ĂŶĚ�/�ĂŐƌĞĞ�ǁŝƚŚ�ƚŚĞ�ƉƌŽƉŽƐĞĚ�ůĂŶŐƵĂŐĞ�ďĞůŽǁ͘�
dŚĞ�ŽƚŚĞƌ�ŝŶƐƚŝƚƵƚŝŽŶ�ǁĂƐ�>ŽƵŝƐŝĂŶĂ�^ƚĂƚĞ�hŶŝǀĞƌƐŝƚǇ�^ŚƌĞǀĞƉŽƌƚ�ĂŶĚ�ŵǇ�ĐŽŶƚĂĐƚ�ƚŚĞƌĞ�ǁĂƐ�^ĂŶĚƌĂ�ZŽĞƌŝŐ�Ăƚ�
^ZŽĞƌŝΛůƐƵŚƐĐ͘ĞĚƵ͘�
dŚĂŶŬƐ�ĂŐĂŝŶ�
�ůŝƐŽŶ�
�

&ƌŽŵ͗�ŶŽƌĞƉůǇΛƐĂůĞƐĨŽƌĐĞ͘ĐŽŵ�фŶŽƌĞƉůǇΛƐĂůĞƐĨŽƌĐĞ͘ĐŽŵх�KŶ��ĞŚĂůĨ�KĨ�ƉůŽƐŽŶĞ�
^ĞŶƚ͗�DŽŶĚĂǇ͕�DĂǇ�ϰ͕�ϮϬϮϬ�ϵ͗ϯϬ��D�
dŽ͗�>ĂŬŝŶ͕��ůŝƐŽŶ�ф�>/^KE͘>�</EΛ�h�E^�,hd�͘��hх�
�Đ͗�>ĂŬŝŶ͕��ůŝƐŽŶ�ф�>/^KE͘>�</EΛ�h�E^�,hd�͘��hх͖�ũũŽǇĐĞΛƉůŽƐ͘ŽƌŐ�
^ƵďũĞĐƚ͗�Z�͗�ZĞƐƉŽŶƐĞ�ƌĞƋƵĞƐƚĞĚ�Ͳ�W>K^�KE�͗�ŝŶƐƚŝƚƵƚŝŽŶĂů�ŝŶǀĞƐƚŝŐĂƚŝŽŶ�ŝŶƚŽ�ĚŽŝ͗�ϭϬ͘ϭϯϳϭͬũŽƵƌŶĂů͘ƉŽŶĞ͘ϬϬϰϰϭϳϰ�
�
'HDU�'U��$OLVRQ���
�
7KDQN�\RX�IRU�VKDULQJ�WKH�H[FHUSWV�IURP�WKH�LQVWLWXWLRQDO�LQYHVWLJDWLRQ��7KH�HGLWRULDO�LQYHVWLJDWLRQ�LQWR�WKLV�
PDQXVFULSW�KDV�QRZ�EHHQ�FRPSOHWHG�DQG�ZH�KDYH�GHFLGHG�WR�UHWUDFW�WKH�DUWLFOH�EDVHG�RQ�WKH�XQUHVROYHG�FRQFHUQV�
ZLWK�)LJXUH�����
�
:H�DLP�WR�LQFOXGH�WKH�LQVWLWXWLRQDO�LQYHVWLJDWLRQ�LQWR�WKH�UHWUDFWLRQ�QRWLFH��XVLQJ�WKH�ZRUGLQJ�EHORZ��3OHDVH�OHW�
XV�NQRZ�LI�\RX�KDYH�DQ\�REMHFWLRQV�WR�WKLV�WH[W�EHLQJ�LQFOXGHG�LQ�WKH�UHWUDFWLRQ�QRWLFH��,Q�DGGLWLRQ��FDQ�\RX�
SOHDVH�OHW�XV�NQRZ�RI�WKH�QDPH�DQG�FRQWDFW�GHWDLOV�RI�WKH�VHFRQG�LQVWLWXWLRQ�LQYROYHG�LQ�WKH�LQYHVWLJDWLRQ��VR�WKDW�
ZH�FDQ�FRQWDFW�WKHP�DQG�GLVFXVV�WKH�LQFOXVLRQ�RI�WKLV�VWDWHPHQW�ZLWK�WKHP�WRR"��
�
�The University of Colorado and [second institution involved] jointly investigated this work and confirmed 
concerns about Figure 3B. The institutions were unable to clarify the issues regarding this figure and how the 
experiment was conducted based on available laboratory records.���
�
,�DP�ORRNLQJ�IRUZDUG�WR�KHDULQJ�IURP�\RX���
�
%HVW�UHJDUGV��
0DULD�
�
0DULD�=DOP��3K�'�
6HQLRU�(GLWRU�3XEOLFDWLRQ�(WKLFV�
�
3/26�_�SORVRQH#SORV�RUJ�



�

(PSRZHULQJ�UHVHDUFKHUV�WR�WUDQVIRUP�VFLHQFH�
&DUO\OH�+RXVH��&DUO\OH�5RDG��&DPEULGJH�&%���'1�_�8QLWHG�.LQJGRP�
�
&DOLIRUQLD��8�6���FRUSRUDWLRQ��&���������EDVHG�LQ�6DQ�)UDQFLVFR�
�
�
&21),'(17,$/��7KLV�HPDLO�DQG�DQ\�DWWDFKPHQWV�DUH�FRQILGHQWLDO�DQG�IRU�WKH�VROH�XVH�RI�WKH�LQGLYLGXDO�V��WR�
ZKRP�WKH\�DUH�DGGUHVVHG��,I�\RX�KDYH�UHFHLYHG�WKLV�PHVVDJH�LQ�HUURU�SOHDVH�GHOHWH�WKH�PHVVDJH�DQG�QRWLI\�
SORVRQH#SORV�RUJ��1RWH�WKDW�LQIRUPDWLRQ�DQG�WH[W�LQ�WKLV�FRUUHVSRQGHQFH�VKRXOG�QRW�EH�GLVFORVHG��FRSLHG��
GLVWULEXWHG��RU�XVHG�ZLWKRXW�H[SOLFLW�SHUPLVVLRQ�IURP�3/26�21(��
�
&DVH�1XPEHU�����������
UHI�B��'8�,ILV�B���8�&8��;�UHI�
�
�
����������������2ULJLQDO�0HVVDJH�����������������
)URP��/DNLQ��$OLVRQ�>DOLVRQ�ODNLQ#FXDQVFKXW]�HGX@�
6HQW������������������$0�
7R��MMR\FH#SORV�RUJ��SORVRQH#SORV�RUJ�
&F��DOLVRQ�ODNLQ#FXDQVFKXW]�HGX�
6XEMHFW��):��5H��5(��5HVSRQVH�UHTXHVWHG���3/26�21(��LQVWLWXWLRQDO�LQYHVWLJDWLRQ�LQWR��.LGQH\�,QMXU\�
0ROHFXOH���,V�8S�5HJXODWHG�LQ�5HQDO�(SLWKHOLDO�&HOOV�LQ�5HVSRQVH�WR�2[DODWH�,Q�9LWUR�DQG�LQ�5HQDO�7LVVXHV�LQ�
5HVSRQVH�WR�+\SHUR[DOXULD�,Q�9LYR���GRL����������MRX����
�

�ĞĂƌ��ƌ͘��Ăůŵ�

��ƌĞƐĞĂƌĐŚ�ŵŝƐĐŽŶĚƵĐƚ�ŝŶǀĞƐƚŝŐĂƚŝŽŶ�ǁĂƐ�ĐŽŶĚƵĐƚĞĚ�ĂŶĚ�ĐŽŵƉůĞƚĞĚ�ϭϮ͘ϭϴ͘ϮϬϭϱ͘�hŶĨŽƌƚƵŶĂƚĞůǇ͕�ŝƚ�ǁĂƐ�ĐŚĂůůĞŶŐŝŶŐ�
ďĞĐĂƵƐĞ�ƚŚĞ�ůĂďŽƌĂƚŽƌǇ�ǁĂƐ�ĐůŽƐĞĚ�ĂŶĚ�ƚŚĞ�ŬĞǇ�ŝŶĚŝǀŝĚƵĂůƐ�ǁĞƌĞ�ŶŽ�ůŽŶŐĞƌ�Ăƚ�ƚŚĞ�ŝŶƐƚŝƚƵƚŝŽŶ�ďƵƚ�ŚĂĚ�ŵŽǀĞĚ�ƚŽ�ĂŶŽƚŚĞƌ�
ŝŶƐƚŝƚƵƚŝŽŶ͘�dŚĞƌĞĨŽƌĞ͕�ǁĞ�ĂŐƌĞĞĚ�ƚŽ�ĚŽ�Ă�ĐŽŵďŝŶĞĚ�ŝŶǀĞƐƚŝŐĂƚŝŽŶ͘��ƚƚĂĐŚĞĚ�ĂƌĞ�ƉĞƌƚŝŶĞŶƚ�ĞǆƚƌĂĐƚƐ�ĨƌŽŵ�ƚŚĞ�ŝŶǀĞƐƚŝŐĂƚŝŽŶ�
ƌĞƉŽƌƚ�ƚŚĂƚ�ƐƉĞĐŝĨŝĐĂůůǇ�ƌĞůĂƚĞ�ƚŽ�ƚŚĞ�ũŽƵƌŶĂů�ĂƌƚŝĐůĞ�ŝŶ�ƋƵĞƐƚŝŽŶ͘�/�ŚĂǀĞ�ĂůƐŽ�ĂƚƚĂĐŚĞĚ�ĂŶ�ĞͲŵĂŝů�ĞǆĐŚĂŶŐĞ�ǁŝƚŚ��ƌ͘�<ŽƵů�ŝŶ�
ǁŚŝĐŚ�ŚĞ�ĂŐƌĞĞĚ�ƚŽ�ĐŽŶƚĂĐƚ�ƚŚĞ�ũŽƵƌŶĂů�ŽŶĐĞ�ŚĞ�ŚĂĚ�ƌĞͲĚŽŶĞ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚ͘�/�ĂƉŽůŽŐŝǌĞ�ƚŚĂƚ�ƚŚĞ�ĐŽƌƌĞĐƚŝŽŶ�ǁĂƐ�ŶŽƚ�
ŵĂĚĞ�ĂƐ�ŚĂĚ�ďĞĞŶ�ŝŶĚŝĐĂƚĞĚ͘�

WůĞĂƐĞ�ůĞƚ�ŵĞ�ŬŶŽǁ�ŝĨ�ǇŽƵ�ŶĞĞĚ�ĂĚĚŝƚŝŽŶĂů�ŝŶĨŽƌŵĂƚŝŽŶ͘�

�ůŝƐŽŶ�

��

��

,/W���Λ�,KD��Ͳ��/��zKh�<EKt͙͍�

tŚĞŶ�ǁŽƌŬŝŶŐ�ƌĞŵŽƚĞůǇ͕�ǇŽƵ�ĂƌĞ�ƌĞƐƉŽŶƐŝďůĞ�ĨŽƌ�ƉƌŽƚĞĐƚŝŶŐ�ĂŶĚ�ƐĞĐƵƌŝŶŐ�Ăůů�ŝŶĨŽƌŵĂƚŝŽŶ�ŝŶĐůƵĚŝŶŐ�,/W���ƉƌŽƚĞĐƚĞĚ�
ŚĞĂůƚŚ�ŝŶĨŽƌŵĂƚŝŽŶ�;W,/Ϳ�ŝŶ�ƚŚĞ�ƐĂŵĞ�ŵĂŶŶĞƌ�ĂƐ�ŝĨ�ǇŽƵ�ǁĞƌĞ�ǁŽƌŬŝŶŐ�ŽŶͲƐŝƚĞ͘���ůů�ƐǇƐƚĞŵ�ĚĂƚĂ͕�ƐŽĨƚǁĂƌĞ͕�ĂŶĚ�ĞƋƵŝƉŵĞŶƚ�
ŵƵƐƚ�ďĞ�ƉƌŽƉĞƌůǇ�ƉƌŽƚĞĐƚĞĚ�ĂŶĚ�ƐĞĐƵƌĞĚ͘���ǆĐĞƉƚ�ĂƐ�ŶĞĐĞƐƐĂƌǇ͕�ǇŽƵ�ƐŚŽƵůĚ�ŶŽƚ�ƉƌŝŶƚ�W,/�ǁŚĞŶ�ǁŽƌŬŝŶŐ�ƌĞŵŽƚĞůǇ͘��ŶǇ�W,/�
ƚŚĂƚ�ŵƵƐƚ�ďĞ�ŵĂŝŶƚĂŝŶĞĚ�ŝŶ�ƉƌŝŶƚĞĚ�ĨŽƌŵ�ƐŚŽƵůĚ�ďĞ�ƉƌŽƉĞƌůǇ�ƐĞĐƵƌĞĚ�ĂŶĚ�ƐŚŽƵůĚ�ďĞ�ƐĞĐƵƌĞůǇ�ƚƌĂŶƐĨĞƌƌĞĚ�ƚŽ�ƚŚĞ�ǁŽƌŬƉůĂĐĞ�
ĨŽƌ�ƉƌŽƉĞƌ�ƐƚŽƌĂŐĞ�Žƌ�ĚĞƐƚƌƵĐƚŝŽŶ�ĂƐ�ƐŽŽŶ�ĂƐ�ƉƌĂĐƚŝĐĂů͘�

��



�

��

�ůŝƐŽŶ�>ĂŬŝŶ�ZE͕�>>�͕�>>D͕�WŚ��

�ƐƐŽĐŝĂƚĞ�sŝĐĞ��ŚĂŶĐĞůůŽƌ�ĨŽƌ�ZĞŐƵůĂƚŽƌǇ��ŽŵƉůŝĂŶĐĞ�

�ŶĚ�ZĞƐĞĂƌĐŚ�/ŶƚĞŐƌŝƚǇ�KĨĨŝĐĞƌ�

hŶŝǀĞƌƐŝƚǇ�ŽĨ��ŽůŽƌĂĚŽ��ĞŶǀĞƌ�ͮ��ŶƐĐŚƵƚǌ�DĞĚŝĐĂů��ĂŵƉƵƐ�

��

�͗�ĂůŝƐŽŶ͘ůĂŬŝŶΛĐƵĂŶƐĐŚƵƚǌ͘ĞĚƵ�ͮ�W͗�ϯϬϯ�ϳϮϰ�ϭϬϭϬ�

�ŝƌĞĐƚ͗�ϯϬϯ�ϳϮϰ�ϬϵϴϮ�ͮ��Ğůů͗�ϯϬϯ�ϲϲϴ�ϯϯϱϳ�

��

�

��

�� �� �� �

WůĞĂƐĞ�ŶŽƚĞ�ƚŚĂƚ�ŵǇ�ĞŵĂŝů�ĂĚĚƌĞƐƐ�ŚĂƐ�ĐŚĂŶŐĞĚ͊�WůĞĂƐĞ�ƵƉĚĂƚĞ�ǇŽƵƌ�ƌĞĐŽƌĚƐ�ĂĐĐŽƌĚŝŶŐůǇ͘���

��

dŽ�ƐĐŚĞĚƵůĞ�Ă�ŵĞĞƚŝŶŐ�ƉůĞĂƐĞ�ĐŽŶƚĂĐƚ��ƐƚŚĞƌ�DĂƌƚŝŶĞǌ͗�ĞƐƚŚĞƌ͘ŵĂƌƚŝŶĞǌΛĐƵĂŶƐĐŚƵƚǌ͘ĞĚƵ��

��

��

��

&ƌŽŵ͗�ŶŽƌĞƉůǇΛƐĂůĞƐĨŽƌĐĞ͘ĐŽŵ�фŶŽƌĞƉůǇΛƐĂůĞƐĨŽƌĐĞ͘ĐŽŵх�KŶ��ĞŚĂůĨ�KĨ�ƉůŽƐŽŶĞ�
^ĞŶƚ͗�DŽŶĚĂǇ͕��Ɖƌŝů�ϭϯ͕�ϮϬϮϬ�ϭϬ͗ϭϮ��D�
dŽ͗�>ĂŬŝŶ͕��ůŝƐŽŶ�ф�>/^KE͘>�</EΛ�h�E^�,hd�͘��hх�
�Đ͗�>ĂŬŝŶ͕��ůŝƐŽŶ�ф�>/^KE͘>�</EΛ�h�E^�,hd�͘��hх�
^ƵďũĞĐƚ͗�ZĞ͗�ZĞ͗�Z�͗�ZĞƐƉŽŶƐĞ�ƌĞƋƵĞƐƚĞĚ�Ͳ�W>K^�KE�͗�ŝŶƐƚŝƚƵƚŝŽŶĂů�ŝŶǀĞƐƚŝŐĂƚŝŽŶ�ŝŶƚŽ�Η<ŝĚŶĞǇ�/ŶũƵƌǇ�DŽůĞĐƵůĞͲϭ�/Ɛ�hƉͲ
ZĞŐƵůĂƚĞĚ�ŝŶ�ZĞŶĂů��ƉŝƚŚĞůŝĂů��ĞůůƐ�ŝŶ�ZĞƐƉŽŶƐĞ�ƚŽ�KǆĂůĂƚĞ�/Ŷ�sŝƚƌŽ�ĂŶĚ�ŝŶ�ZĞŶĂů�dŝƐƐƵĞƐ�ŝŶ�ZĞƐƉŽŶƐĞ�ƚŽ�,ǇƉĞƌŽǆĂůƵƌŝĂ�/Ŷ�
sŝǀŽΗ�;ĚŽŝ͗�ϭϬ͘ϭϯϳϭͬũŽƵ͘͘͘�

��

'HDU�$OLVRQ��
�
,
P�ZULWLQJ�WR�IROORZ�XS�RQ�0DULD�=DOP
V�PHVVDJH�IURP�0DUFK�����&RXOG�\RX�SOHDVH�SURYLGH�DV�HVWLPDWH�DV�WR�



�

ZKHQ�\RX�ZLOO�EH�DEOH�WR�VKDUH�WKH�LQYHVWLJDWLRQ�ILOHV�UHODWHG�WR�WKH������PLOS ONE DUWLFOH��.LGQH\�,QMXU\�
0ROHFXOH���,V�8S�5HJXODWHG�LQ�5HQDO�(SLWKHOLDO�&HOOV�LQ�5HVSRQVH�WR�2[DODWH�,Q�9LWUR�DQG�LQ�5HQDO�7LVVXHV�LQ�
5HVSRQVH�WR�+\SHUR[DOXULD�,Q�9LYR���GRL����������MRXUQDO�SRQH���������"�
�
.LQG�UHJDUGV��

�
3/26�_�23(1�)25�',6&29(5�
-HVVLH�-R\FH�_�6HQLRU�3XEOLFDWLRQV�$VVLVWDQW��3/26�21(�
�����%DWWHU\�6WUHHW��6XLWH������6DQ�)UDQFLVFR��&$�������

�
&21),'(17,$/��7KLV�HPDLO�DQG�DQ\�DWWDFKPHQWV�DUH�FRQILGHQWLDO�DQG�IRU�WKH�VROH�XVH�RI�WKH�LQGLYLGXDO�V��WR�
ZKRP�WKH\�DUH�DGGUHVVHG��,I�\RX�KDYH�UHFHLYHG�WKLV�PHVVDJH�LQ�HUURU�SOHDVH�GHOHWH�WKH�PHVVDJH�DQG�QRWLI\�
SORVRQH#SORV�RUJ��1RWH�WKDW�LQIRUPDWLRQ�DQG�WH[W�LQ�WKLV�FRUUHVSRQGHQFH�VKRXOG�QRW�EH�GLVFORVHG��FRSLHG��
GLVWULEXWHG��RU�XVHG�ZLWKRXW�H[SOLFLW�SHUPLVVLRQ�IURP�3/26�21(��
�
�
&DVH�1XPEHU�����������
UHI�B��'8�,ILV�B���8�&8��;�UHI�
�
�
����������������2ULJLQDO�0HVVDJH�����������������
)URP��SORVRQH�>SORVRQH#SORV�RUJ@�
6HQW����������������$0�
7R��DOLVRQ�ODNLQ#FXDQVFKXW]�HGX�
&F��DOLVRQ�ODNLQ#FXDQVFKXW]�HGX�
6XEMHFW��5H��5(��5HVSRQVH�UHTXHVWHG���3/26�21(��LQVWLWXWLRQDO�LQYHVWLJDWLRQ�LQWR��.LGQH\�,QMXU\�0ROHFXOH���
,V�8S�5HJXODWHG�LQ�5HQDO�(SLWKHOLDO�&HOOV�LQ�5HVSRQVH�WR�2[DODWH�,Q�9LWUR�DQG�LQ�5HQDO�7LVVXHV�LQ�5HVSRQVH�WR�
+\SHUR[DOXULD�,Q�9LYR���GRL����������MRXUQDO�SRQH���
�
'HDU�$OLVRQ��
�
7KDQN�\RX�IRU�FRQILUPLQJ�WKDW�\RX�UHFHLYHG�0DULD
V�PHVVDJH��:H�ORRN�IRUZDUG�WR�UHFHLYLQJ�\RXU�FRPSOHWH�
UHVSRQVH��SOHDVH�GR�NHHS�XV�XSGDWHG�LI�\RX�WKLQN�\RX
OO�UHTXLUH�DGGLWLRQDO�WLPH�WR�SUHSDUH�\RXU�UHVSRQVH��
�
.LQG�UHJDUGV��

�
3/26�_�23(1�)25�',6&29(5�
-HVVLH�-R\FH�_�6HQLRU�3XEOLFDWLRQV�$VVLVWDQW��3/26�21(�
�����%DWWHU\�6WUHHW��6XLWH������6DQ�)UDQFLVFR��&$�������

�
&21),'(17,$/��7KLV�HPDLO�DQG�DQ\�DWWDFKPHQWV�DUH�FRQILGHQWLDO�DQG�IRU�WKH�VROH�XVH�RI�WKH�LQGLYLGXDO�V��WR�
ZKRP�WKH\�DUH�DGGUHVVHG��,I�\RX�KDYH�UHFHLYHG�WKLV�PHVVDJH�LQ�HUURU�SOHDVH�GHOHWH�WKH�PHVVDJH�DQG�QRWLI\�
SORVRQH#SORV�RUJ��1RWH�WKDW�LQIRUPDWLRQ�DQG�WH[W�LQ�WKLV�FRUUHVSRQGHQFH�VKRXOG�QRW�EH�GLVFORVHG��FRSLHG��
GLVWULEXWHG��RU�XVHG�ZLWKRXW�H[SOLFLW�SHUPLVVLRQ�IURP�3/26�21(��
�
�
&DVH�1XPEHU�����������



�

UHI�B��'8�,ILV�B���8�&8��;�UHI�
�
�
����������������2ULJLQDO�0HVVDJH�����������������
)URP��/DNLQ��$OLVRQ�>DOLVRQ�ODNLQ#FXDQVFKXW]�HGX@�
6HQW�����������������30�
7R��SORVRQH#SORV�RUJ�
&F��DOLVRQ�ODNLQ#FXDQVFKXW]�HGX�
6XEMHFW��

�ĞĂƌ��ƌ͘��Ăůŵ�

/�ĂƉŽůŽŐŝǌĞ�ĨŽƌ�ŵǇ�ĚĞůĂǇĞĚ�ƌĞƐƉŽŶƐĞ͘�/�Ăŵ�ǁƌŝƚŝŶŐ�ƚŽ�ĂĐŬŶŽǁůĞĚŐĞ�ƌĞĐĞŝƉƚ�ŽĨ�ǇŽƵƌ�ƌĞƋƵĞƐƚ�ĨŽƌ�ŝŶĨŽƌŵĂƚŝŽŶ�ƌĞŐĂƌĚŝŶŐ�ƚŚŝƐ�
ĂƌƚŝĐůĞ͘�/�ǁŝůů�ƌĞƐƉŽŶĚ�ĂŐĂŝŶ�ƐŚŽƌƚůǇ�ǁŝƚŚ�ĂĚĚŝƚŝŽŶĂů�ŝŶĨŽƌŵĂƚŝŽŶ͘��

�Ɛ�ǇŽƵ�ŽďƐĞƌǀĞĚ͕�ƚŚĞƐĞ�ĂƌĞ�ĐŚĂůůĞŶŐŝŶŐ�ƚŝŵĞƐ�ďƵƚ�/�ǁŝůů�ƌĞǀŝĞǁ�ŵǇ�ĂǀĂŝůĂďůĞ�ĨŝůĞƐ�ĂŶĚ�ŐĞƚ�ďĂĐŬ�ƚŽ�ǇŽƵ�ƐŚŽƌƚůǇ͘��

�ůŝƐŽŶ�

��

��

,/W���Λ�,KD��Ͳ��/��zKh�<EKt͙͍�

tŚĞŶ�ǁŽƌŬŝŶŐ�ƌĞŵŽƚĞůǇ͕�ǇŽƵ�ĂƌĞ�ƌĞƐƉŽŶƐŝďůĞ�ĨŽƌ�ƉƌŽƚĞĐƚŝŶŐ�ĂŶĚ�ƐĞĐƵƌŝŶŐ�Ăůů�ŝŶĨŽƌŵĂƚŝŽŶ�ŝŶĐůƵĚŝŶŐ�,/W���ƉƌŽƚĞĐƚĞĚ�
ŚĞĂůƚŚ�ŝŶĨŽƌŵĂƚŝŽŶ�;W,/Ϳ�ŝŶ�ƚŚĞ�ƐĂŵĞ�ŵĂŶŶĞƌ�ĂƐ�ŝĨ�ǇŽƵ�ǁĞƌĞ�ǁŽƌŬŝŶŐ�ŽŶͲƐŝƚĞ͘���ůů�ƐǇƐƚĞŵ�ĚĂƚĂ͕�ƐŽĨƚǁĂƌĞ͕�ĂŶĚ�ĞƋƵŝƉŵĞŶƚ�
ŵƵƐƚ�ďĞ�ƉƌŽƉĞƌůǇ�ƉƌŽƚĞĐƚĞĚ�ĂŶĚ�ƐĞĐƵƌĞĚ͘���ǆĐĞƉƚ�ĂƐ�ŶĞĐĞƐƐĂƌǇ͕�ǇŽƵ�ƐŚŽƵůĚ�ŶŽƚ�ƉƌŝŶƚ�W,/�ǁŚĞŶ�ǁŽƌŬŝŶŐ�ƌĞŵŽƚĞůǇ͘��ŶǇ�W,/�
ƚŚĂƚ�ŵƵƐƚ�ďĞ�ŵĂŝŶƚĂŝŶĞĚ�ŝŶ�ƉƌŝŶƚĞĚ�ĨŽƌŵ�ƐŚŽƵůĚ�ďĞ�ƉƌŽƉĞƌůǇ�ƐĞĐƵƌĞĚ�ĂŶĚ�ƐŚŽƵůĚ�ďĞ�ƐĞĐƵƌĞůǇ�ƚƌĂŶƐĨĞƌƌĞĚ�ƚŽ�ƚŚĞ�ǁŽƌŬƉůĂĐĞ�
ĨŽƌ�ƉƌŽƉĞƌ�ƐƚŽƌĂŐĞ�Žƌ�ĚĞƐƚƌƵĐƚŝŽŶ�ĂƐ�ƐŽŽŶ�ĂƐ�ƉƌĂĐƚŝĐĂů͘�

��

��

�ůŝƐŽŶ�>ĂŬŝŶ�ZE͕�>>�͕�>>D͕�WŚ��

�ƐƐŽĐŝĂƚĞ�sŝĐĞ��ŚĂŶĐĞůůŽƌ�ĨŽƌ�ZĞŐƵůĂƚŽƌǇ��ŽŵƉůŝĂŶĐĞ�

�ŶĚ�ZĞƐĞĂƌĐŚ�/ŶƚĞŐƌŝƚǇ�KĨĨŝĐĞƌ�

hŶŝǀĞƌƐŝƚǇ�ŽĨ��ŽůŽƌĂĚŽ��ĞŶǀĞƌ�ͮ��ŶƐĐŚƵƚǌ�DĞĚŝĐĂů��ĂŵƉƵƐ�

��

�͗�ĂůŝƐŽŶ͘ůĂŬŝŶΛĐƵĂŶƐĐŚƵƚǌ͘ĞĚƵ�ͮ�W͗�ϯϬϯ�ϳϮϰ�ϭϬϭϬ�

�ŝƌĞĐƚ͗�ϯϬϯ�ϳϮϰ�ϬϵϴϮ�ͮ��Ğůů͗�ϯϬϯ�ϲϲϴ�ϯϯϱϳ�

��



�

�

��

�� �� �� �

WůĞĂƐĞ�ŶŽƚĞ�ƚŚĂƚ�ŵǇ�ĞŵĂŝů�ĂĚĚƌĞƐƐ�ŚĂƐ�ĐŚĂŶŐĞĚ͊�WůĞĂƐĞ�ƵƉĚĂƚĞ�ǇŽƵƌ�ƌĞĐŽƌĚƐ�ĂĐĐŽƌĚŝŶŐůǇ͘���

��

dŽ�ƐĐŚĞĚƵůĞ�Ă�ŵĞĞƚŝŶŐ�ƉůĞĂƐĞ�ĐŽŶƚĂĐƚ��ƐƚŚĞƌ�DĂƌƚŝŶĞǌ͗�ĞƐƚŚĞƌ͘ŵĂƌƚŝŶĞǌΛĐƵĂŶƐĐŚƵƚǌ͘ĞĚƵ��

��

��

��

&ƌŽŵ͗�ŶŽƌĞƉůǇΛƐĂůĞƐĨŽƌĐĞ͘ĐŽŵ�фŶŽƌĞƉůǇΛƐĂůĞƐĨŽƌĐĞ͘ĐŽŵх�KŶ��ĞŚĂůĨ�KĨ�ƉůŽƐŽŶĞ�
^ĞŶƚ͗�^ĂƚƵƌĚĂǇ͕�DĂƌĐŚ�Ϯϴ͕�ϮϬϮϬ�ϰ͗ϱϮ��D�
dŽ͗�>ĂŬŝŶ͕��ůŝƐŽŶ�ф�>/^KE͘>�</EΛ�h�E^�,hd�͘��hх�
^ƵďũĞĐƚ͗�ZĞƐƉŽŶƐĞ�ƌĞƋƵĞƐƚĞĚ�Ͳ�W>K^�KE�͗�ŝŶƐƚŝƚƵƚŝŽŶĂů�ŝŶǀĞƐƚŝŐĂƚŝŽŶ�ŝŶƚŽ�Η<ŝĚŶĞǇ�/ŶũƵƌǇ�DŽůĞĐƵůĞͲϭ�/Ɛ�hƉͲZĞŐƵůĂƚĞĚ�ŝŶ�
ZĞŶĂů��ƉŝƚŚĞůŝĂů��ĞůůƐ�ŝŶ�ZĞƐƉŽŶƐĞ�ƚŽ�KǆĂůĂƚĞ�/Ŷ�sŝƚƌŽ�ĂŶĚ�ŝŶ�ZĞŶĂů�dŝƐƐƵĞƐ�ŝŶ�ZĞƐƉŽŶƐĞ�ƚŽ�,ǇƉĞƌŽǆĂůƵƌŝĂ�/Ŷ�sŝǀŽΗ�;ĚŽŝ͗�
ϭϬ͘ϭϯϳϭͬũŽƵƌŶĂů͘ƉŽŶĞ͘ϬϬ͘͘͘�

��

'HDU�'U��/DNLQ��
�
,�ZRXOG�OLNH�WR�LQWURGXFH�P\VHOI�DV�D�6HQLRU�(GLWRU�ZLWK�WKH�PLOS SXEOLFDWLRQ�HWKLFV�WHDP��DQG�,�DP�UHDFKLQJ�
RXW�WR�\RX�WR�GLVFXVV�FRQFHUQV�ZLWK�WKH������PLOS ONE DUWLFOH��.LGQH\�,QMXU\�0ROHFXOH���,V�8S�5HJXODWHG�LQ�
5HQDO�(SLWKHOLDO�&HOOV�LQ�5HVSRQVH�WR�2[DODWH�,Q�9LWUR�DQG�LQ�5HQDO�7LVVXHV�LQ�5HVSRQVH�WR�+\SHUR[DOXULD�,Q�
9LYR���GRL����������MRXUQDO�SRQH����������
�
:H�DUH�FXUUHQWO\�LQYHVWLJDWLQJ�FRQFHUQV�WKDW�KDYH�EHHQ�UDLVHG�SHUWDLQLQJ�WR�WKH�UHSRUWLQJ�RI�WKH�ZHVWHUQ�EORW�GDWD�
SUHVHQWHG�LQ�WKLV�DUWLFOH��'XULQJ�RXU�SUHYLRXV�FRUUHVSRQGHQFHV�ZLWK�WKH�FRUUHVSRQGLQJ�DXWKRU��ZH�KDYH�EHHQ�
QRWLILHG�WKDW�WKH�UHVHDUFK�LQWHJULW\�RIILFH�DW�WKH�XQLYHUVLW\�RI�&RORUDGR�KDV�FDUULHG�RXW�DQ�LQGHSHQGHQW�
LQYHVWLJDWLRQ�LQWR�WKH�ZHVWHUQ�EORWV�SUHVHQWHG�LQ�WKH�DUWLFOH���
�
$W�WKLV�SRLQW�,�ZRXOG�OLNH�WR�DVN�\RX�LI�\RX�FDQ�FRQILUP�ZKHWKHU�WKH�XQLYHUVLW\�KDV�LQGHHG�FDUULHG�RXW�DQ�
LQGHSHQGHQW�LQYHVWLJDWLRQ�DV�WKH�FRUUHVSRQGLQJ�DXWKRU�KDV�LQGLFDWHG��,Q�DGGLWLRQ��ZH�ZRXOG�EH�JUDWHIXO�LI�\RX�
FRXOG�VKDUH�WKH�RXWFRPHV�RI�WKH�LQYHVWLJDWLRQ�ZLWK�WKH�PLOS�SXEOLFDWLRQ�HWKLFV�WHDP��DORQJ�ZLWK�WKH�
FRPPLVVLRQ
V�UHFRPPHQGDWLRQV�RQ�IXUWKHU�DFWLRQ�WR�EH�WDNHQ�RQ�WKLV�DUWLFOH���
�
:H�XQGHUVWDQG�WKDW�GXH�WR�WKH�JOREDO�&29,'�FULVLV��\RX�PD\�QRW�EH�DEOH�WR�SURYLGH�XV�ZLWK�D�IXOO�UHVSRQVH�
ZLWKLQ�WKH�QH[W�WZR�ZHHNV��EXW�ZH�ZRXOG�EH�JUDWHIXO�LI�\RX�FRXOG�FRQILUP�UHFHLSW�RI�WKLV�HPDLO�E\����$SULO�
������
�
%HVW�UHJDUGV��



�

0DULD�
�
0DULD�=DOP��3K�'�
6HQLRU�(GLWRU�3XEOLFDWLRQ�(WKLFV�
�
3/26�_�SORVRQH#SORV�RUJ�
(PSRZHULQJ�UHVHDUFKHUV�WR�WUDQVIRUP�VFLHQFH�
&DUO\OH�+RXVH��&DUO\OH�5RDG��&DPEULGJH�&%���'1�_�8QLWHG�.LQJGRP�
�
&DOLIRUQLD��8�6���FRUSRUDWLRQ��&���������EDVHG�LQ�6DQ�)UDQFLVFR�
�
�
&21),'(17,$/��7KLV�HPDLO�DQG�DQ\�DWWDFKPHQWV�DUH�FRQILGHQWLDO�DQG�IRU�WKH�VROH�XVH�RI�WKH�LQGLYLGXDO�V��WR�
ZKRP�WKH\�DUH�DGGUHVVHG��,I�\RX�KDYH�UHFHLYHG�WKLV�PHVVDJH�LQ�HUURU�SOHDVH�GHOHWH�WKH�PHVVDJH�DQG�QRWLI\�
SORVRQH#SORV�RUJ��1RWH�WKDW�LQIRUPDWLRQ�DQG�WH[W�LQ�WKLV�FRUUHVSRQGHQFH�VKRXOG�QRW�EH�GLVFORVHG��FRSLHG��
GLVWULEXWHG��RU�XVHG�ZLWKRXW�H[SOLFLW�SHUPLVVLRQ�IURP�3/26�21(��
�
&DVH�1XPEHU�����������

UHI�B��'8�,ILV�B���8�&8��;�UHI �

�

� �

�



�

9XH��6KHOE\

)URP� QRUHSO\#VDOHVIRUFH�FRP�RQ�EHKDOI�RI�SORVRQH��SORVRQH#SORV�RUJ!
6HQW� 0RQGD\��-XQH���������������$0
7R� KNRXO#OVXKVF�HGX
&F� KNRXO#OVXKVF�HGX��/DNLQ��$OLVRQ
6XEMHFW� 3/26�21(��8SGDWH�UHJDUGLQJ�\RXU�3/26�21(�DUWLFOH�SRQH��������

�ĞĂƌ��ƌ͘�<ŽƵů�ĂŶĚ�ĐŽůůĞĂŐƵĞƐ͕�
�
/�Ăŵ�ǁƌŝƚŝŶŐ�ƚŽ�ĨŽůůŽǁ�ƵƉ�ŽŶ�ŽƵƌ�ƉƌĞǀŝŽƵƐ�ĐŽƌƌĞƐƉŽŶĚĞŶĐĞ�ƌĞŐĂƌĚŝŶŐ�ǇŽƵƌ�W>K^�KE��ĂƌƚŝĐůĞ͗�Η<ŝĚŶĞǇ�/ŶũƵƌǇ�DŽůĞĐƵůĞͲϭ�ŝƐ�
ƵƉͲƌĞŐƵůĂƚĞĚ�ŝŶ�ƌĞŶĂů�ĞƉŝƚŚĞůŝĂů�ĐĞůůƐ�ŝŶ�ƌĞƐƉŽŶƐĞ�ƚŽ�ŽǆĂůĂƚĞ�ŝŶ�ǀŝƚƌŽ�ĂŶĚ�ŝŶ�ƌĞƐƉŽŶƐĞ�ƚŽ�ŚǇƉĞƌŽǆĂůƵƌŝĂ�ŝŶ�ǀŝǀŽΗ�
;ŚƚƚƉƐ͗ͬͬĚŽŝ͘ŽƌŐͬϭϬ͘ϭϯϳϭͬũŽƵƌŶĂů͘ƉŽŶĞ͘ϬϬϰϰϭϳϰͿ͘�
�
dŚĞ�ƌĞƚƌĂĐƚŝŽŶ�ŶŽƚŝĐĞ�ĨŽƌ�ǇŽƵƌ�ĂƌƚŝĐůĞ�ŝƐ�ƐĐŚĞĚƵůĞĚ�ĨŽƌ�ƉƵďůŝĐĂƚŝŽŶ�ŽŶ�:ƵŶĞ�ϭϭ͕�ϮϬϮϬ͘�
�
<ŝŶĚ�ƌĞŐĂƌĚƐ͕�

�
:ĞƐƐŝĞ�:ŽǇĐĞ�
^ĞŶŝŽƌ�WƵďůŝĐĂƚŝŽŶƐ��ƐƐŝƐƚĂŶƚ�
�
W>K^�KE��ͮ�ƉůŽƐŽŶĞΛƉůŽƐ͘ŽƌŐ�
�ŵƉŽǁĞƌŝŶŐ�ƌĞƐĞĂƌĐŚĞƌƐ�ƚŽ�ƚƌĂŶƐĨŽƌŵ�ƐĐŝĞŶĐĞ�
ϭϭϲϬ��ĂƚƚĞƌǇ�^ƚƌĞĞƚ͕�^ƵŝƚĞ�ϮϮϱ͕�^ĂŶ�&ƌĂŶĐŝƐĐŽ͕����ϵϰϭϭϭ�
�
�
�KE&/��Ed/�>͗�dŚŝƐ�ĞŵĂŝů�ĂŶĚ�ĂŶǇ�ĂƚƚĂĐŚŵĞŶƚƐ�ĂƌĞ�ĐŽŶĨŝĚĞŶƚŝĂů�ĂŶĚ�ĨŽƌ�ƚŚĞ�ƐŽůĞ�ƵƐĞ�ŽĨ�ƚŚĞ�ŝŶĚŝǀŝĚƵĂů;ƐͿ�ƚŽ�ǁŚŽŵ�ƚŚĞǇ�
ĂƌĞ�ĂĚĚƌĞƐƐĞĚ͘�/Ĩ�ǇŽƵ�ŚĂǀĞ�ƌĞĐĞŝǀĞĚ�ƚŚŝƐ�ŵĞƐƐĂŐĞ�ŝŶ�ĞƌƌŽƌ�ƉůĞĂƐĞ�ĚĞůĞƚĞ�ƚŚĞ�ŵĞƐƐĂŐĞ�ĂŶĚ�ŶŽƚŝĨǇ�ƉůŽƐŽŶĞΛƉůŽƐ͘ŽƌŐ͘�EŽƚĞ�
ƚŚĂƚ�ŝŶĨŽƌŵĂƚŝŽŶ�ĂŶĚ�ƚĞǆƚ�ŝŶ�ƚŚŝƐ�ĐŽƌƌĞƐƉŽŶĚĞŶĐĞ�ƐŚŽƵůĚ�ŶŽƚ�ďĞ�ĚŝƐĐůŽƐĞĚ͕�ĐŽƉŝĞĚ͕�ĚŝƐƚƌŝďƵƚĞĚ͕�Žƌ�ƵƐĞĚ�ǁŝƚŚŽƵƚ�ĞǆƉůŝĐŝƚ�
ƉĞƌŵŝƐƐŝŽŶ�ĨƌŽŵ�W>K^�KE�͘�
�
�ĂƐĞ�EƵŵďĞƌ͗�Ϭϯϰϯϭϲϲϳ�

ƌĞĨ͗ͺϬϬ�hϬ/ĨŝƐ͘ͺϱϬϬhϬ�hϴϭy͗ƌĞĨ

� � � � �
0 � � �

P � � � �
� � �

�



�

9XH��6KHOE\

)URP� +DULNRXO��KDULNRXO#JPDLO�FRP!
6HQW� :HGQHVGD\��0D\���������������30
7R� /DNLQ��$OLVRQ
6XEMHFW� 5H��SXEOLFDWLRQV

,�KDYH�VHQW�WKH�FRUUHFWLRQV�DV�UHFRPPHQGHG�E\�WKH�&8�SDQHO�WR�-%&��,�DP�LQ�SURFHVV�RI�FRPPXQLFDWLQJ�ZLWK�WKH�
HGLWRUV�UHSHWLWLRQ�RI�UHVXOWV�RI�RQH�RI�WKH�H[SHULPHQWV�LQ�WKH�-%&�LQ�RUGHU�WR�FRUUHFW�WKH�SHUFHLYHG�GLVFUHSDQFLHV�
LQ�WKH�-%&�SXEOLFDWLRQ���
$OVR�ZH�KDYH�UHSHDWHG�H[SHULPHQWV�IRU�WKUHH�RWKHU�SXEOLFDWLRQV�DQG�DUH�LQ�SURFHVV�RI�FRPSLOLQJ�WKH�GDWD��
1HHGOHVV�WR�VD\�ZH�ZHUH�DEOH�WR�UHSHDW�WKH�UHVXOWV�LQ�DOO�WKUHH�FDVHV��
2QFH�,�KDYH�WKH�GDWD�IURP�WKHVH�H[SHULPHQWV�DQG�ZKHQ�,�DP�UHDG\��,�ZLOO�LQIRUP�WKH�UHVSHFWLYH�MRXUQDOV�DERXW�
WKH�LVVXHV��2I�FRXUVH��\RX�ZLOO�EH�FRSLHG�����
7KDQNV�
+DUL�
�
'U��.�
6HQW�XQ�HGLWHG�IURP�P\�L3KRQH�
�
2Q�0D\�����������DW������30��/DNLQ��$OLVRQ��$OLVRQ�/DNLQ#XFGHQYHU�HGX!�ZURWH��

�ĞĂƌ�,Ăƌŝ�
/�ŚĂǀĞ�ŶŽƚ�ƐĞĞŶ�ĂŶǇ�ĞͲŵĂŝů�ƚƌĂĨĨŝĐ�ŝŶ�ƌĞůĂƚŝŽŶ�ƚŽ�ƚŚĞ�ũŽƵƌŶĂů�ĂƌƚŝĐůĞƐ�ƌĞĐĞŶƚůǇ�ƐŽ�/�ũƵƐƚ�ǁĂŶƚĞĚ�ƚŽ�ƚŽƵĐŚ�ďĂƐĞ�
ƚŽ�ƐĞĞ�ǁŚĞƌĞ�ƚŚŝŶŐƐ�ƐƚĂŶĚ͘�
dŚĂŶŬƐ�
�ůŝƐŽŶ�
��
�ůŝƐŽŶ�>ĂŬŝŶ�ZE͕�>>�͕�>>D͕�WŚ��
�ƐƐŽĐŝĂƚĞ�sŝĐĞ��ŚĂŶĐĞůůŽƌ�ĨŽƌ�ZĞŐƵůĂƚŽƌǇ��ŽŵƉůŝĂŶĐĞ�
�ŶĚ�ZĞƐĞĂƌĐŚ�/ŶƚĞŐƌŝƚǇ�KĨĨŝĐĞƌ�
hŶŝǀĞƌƐŝƚǇ�ŽĨ��ŽůŽƌĂĚŽ��ĞŶǀĞƌ�/��ŶƐĐŚƵƚǌ�DĞĚŝĐĂů��ĂŵƉƵƐ��
DĂŝů�ƐƚŽƉ�&ϰϵϳ͕��ƵŝůĚŝŶŐ�ϱϬϬ͕�t'ϭϬϵ�
ϭϯϬϬϭ��͘�ϭϳƚŚ�WůĂĐĞ�
�ƵƌŽƌĂ͕��K�ϴϬϬϰϱ�
��
KĨĨŝĐĞ͗�ϯϬϯ�ϳϮϰ�ϭϬϭϬ�
�Ğůů͗�ϯϬϯ�ϲϲϴ�ϯϯϱϳ�
&Ăǆ͗�ϯϬϯ�ϳϮϰ�ϭϬϭϵ�
ĂůŝƐŽŶ͘ůĂŬŝŶΛƵĐĚĞŶǀĞƌ͘ĞĚƵ�
��
WůĞĂƐĞ�ŶŽƚĞ�ƚŚĂƚ�ƚŚĞ�ůŽĐĂƚŝŽŶ�ŽĨ�ŵǇ�ŽĨĨŝĐĞ�ŚĂƐ�ĐŚĂŶŐĞĚ�ĂƐ�ŽĨ�:ĂŶƵĂƌǇ�ϴƚŚ͕�ϮϬϭϲ�
��
&ƌŽŵ͗�,Ăƌŝ�<ŽƵů�΀ŵĂŝůƚŽ͗ŚĂƌŝŬŽƵůΛŐŵĂŝů͘ĐŽŵ΁��
^ĞŶƚ͗�dƵĞƐĚĂǇ͕�DĂƌĐŚ�ϭϱ͕�ϮϬϭϲ�Ϯ͗Ϯϯ�WD�
dŽ͗� �
�Đ͗�>ĂŬŝŶ͕��ůŝƐŽŶ�ф�ůŝƐŽŶ͘>ĂŬŝŶΛƵĐĚĞŶǀĞƌ͘ĞĚƵх�
^ƵďũĞĐƚ͗�ZĞ͗��ŽƌƌĞĐƚĞĚ�&ŝŐƵƌĞ�:��Ͳ&ŝŐ�ϲ�
��
7KDQN�\RX� �



�

��
,�FRQFXU�ZLWK�\RXU�VXJJHVWLRQV���,�DP�FRS\LQJ�WKLV�PHVVDJH�WR�'U��$OLVRQ�/DNLQ�5,2�DW�&8�DQG�
VHHN�KH�IHHG�EDFN��:LWK�WKLV�H�PDLO�,�DP�DOVR�DVNLQJ��$OLVRQ�LI�ZH�QHHG�WR�XVH�D�OHWWHU�IRUPDW��IRU�
FRPPXQLFDWLQJ�WKLV�FRUUHFWLRQ�ZLWK�WKH�HGLWRU��,I�WKHUH�LV�QR�VXFK�UHTXLUHPHQW���
��
0\�VXJJHVWLRQ�LV��
��
,�ZULWH�WR�WKH�HGLWRU�WKDW�\RX�KDYH�QRWHG�DQ�LQDGYHUWHQW�HUURU�LQ�)LJ���DQG�UHTXHVW�FRUUHFWLRQ�XVLQJ�
IROORZLQJ�ODQJXDJH��
Η�
tĞ�ŶŽƚĞĚ�ĂŶ�ĞƌƌŽƌ�ŝŶ�ƚƌĂŶƐƉŽƐŝŶŐ�ƚŚĞ�'�W�,�ďĂŶĚƐ͘�tĞ�ŚĂǀĞ�ĐŽƌƌĞĐƚĞĚ�ƚŚĞ�ĞƌƌŽƌ�
ĂŶĚ��ƚƌĂŶƐƉŽƐĞĚ�ƚŚĞ�'�W�,�ďĂŶĚƐ�ůŝŬĞ�ƚŚĞǇ�ĂƌĞ�ƐƵƉƉŽƐĞĚ�ƚŽ�ďĞ�ĂŶĚ�ǁĞ�ŚĂǀĞ�ƌĞƌƵŶ�Ăůů�
ƚŚĞ�ĚĞŶƐŝƚŽŵĞƚƌǇ͘��ůƚŚŽƵŐŚ�ƚŚĞ�ĂǀĞƌĂŐĞ�ŶƵŵďĞƌ�ĂŶĚ�ĞƌƌŽƌ�ďĂƌ�ǁŝĚƚŚ�ĐŚĂŶŐĞƐ�ŝŶ�ƚŚĞ�
ĚĞŶƐŝƚŽŵĞƚƌǇ�ĂŶĂůǇƐŝƐ͕�ŶŽƚŚŝŶŐ�ĐŚĂŶŐĞƐ�ĨƌŽŵ�ƚŚĞ�ŽƌŝŐŝŶĂů�ŵĂŶƵƐĐƌŝƉƚ͘�/Ŷ�ƚŚĞ�ĐĞůů�
ůǇƐĂƚĞƐ͕�ǁĞ�Ɛƚŝůů�ƐĞĞ�ŽŶůǇ�DDWϵ�ĂŶĚ�DDWϭϯ�ĐŚĂŶŐŝŶŐ�ƐƚĂƚŝƐƚŝĐĂůůǇ�ƐŝŐŶŝĨŝĐĂŶƚ͖�ǁŚĞƌĞĂƐ͕�
ŽŶůǇ�DDWϵ�ŝƐ�ƐƚĂƚŝƐƚŝĐĂůůǇ�ĚŝĨĨĞƌĞŶƚ�ŝŶ�ƚŚĞ�ƚƵŵŽƌ�ůǇƐĂƚĞƐ͘�
��
�ŐĂŝŶ�/�ǁĂŶƚ�ƚŽ�ĞŵƉŚĂƐŝǌĞ�ƚŚĂƚ�ŶŽƚ�Ă�ƐŝŶŐůĞ�ĐŽŶĐůƵƐŝŽŶ�ŝŶ�ƚŚĞ�ƉĂƉĞƌ�ŝƐ�ĐŚĂŶŐĞĚ�ĂƐ�Ă�
ƌĞƐƵůƚ�ŽĨ�ƚŚŝƐ�ŵŝƐƐƚĞƉ͘Η�
��
�ƌ�>ĂŬŝŶ͕�
WůĞĂƐĞ�ĂĚǀŝƐĞ�ŝĨ�ƚŚŝƐ�ŝƐ�ĂĐĐĞƉƚĂďůĞ�ƉůĂŶ͘͘͘�
/Ĩ�ƚŚŝƐ�ŝƐ�ĂĐĐĞƉƚĂďůĞ͕�ŝ�ǁŝůů�ĐŝƌĐƵůĂƚĞ�ƚŚĞ�ůĞƚƚĞƌ�ƚŽ�Ăůů�ƚŚĞ�ĐŽͲĂƵƚŚŽƌƐ�ĂŶĚ�ƐĞŶĚ�ŝƚ�ƚŽ�ƚŚĞ�:���
ĞĚŝƚŽƌŝĂů�ƐƚĂĨĨ�ĨŽƌ�ĐŽƌƌĞĐƚŝŽŶƐ͘͘͘�
��
dŚĂŶŬ�ǇŽƵ��
,Ăƌŝ�
��
2Q�7XH��0DU����������DW�������$0�� !�
ZURWH��

+DUL��

��

7KHUH�DUH���ILJXUHV�DWWDFKHG��

��

7KH�ILUVW�RQH�HQWLWOHG�³)LJXUH�±�([SODQDWLRQ�MSJ´�LV�ZKDW�,�KDG�VHQW�&RORUDGR��7KH�ILJXUH�
H[SODLQV�P\�WUDQVSRVLWLRQ�HUURU��7KH�HUURU�LQ�TXHVWLRQ�LV�)LJXUH����7KH�UHG�DQG�EOXH�
ER[HG�*$3'+�EDQGV�MXVW�QHHG�WR�EH�SXW�XQGHU�WKH�RWKHU�FROXPQ��7KXV��ZKHQ�\RX�GR�
WKLV�WKH�UHG�ER[HG�*$3'+�LQGLFDWHV�WXPRU�O\VDWHV�DQG�WKH�EOXH�UHSUHVHQWV�FHOO�O\VDWHV�
WKURXJKRXW�WKH�SDSHU��7KHUH�LV�QRWKLQJ�ZURQJ�ZLWK�WKH�JUHHQ�ER[HG�DUHD��SOHDVH�
LJQRUH«,�MXVW�ERUURZHG�WKLV�ILJXUH�IURP�SXESHHU�WR�GHPRQVWUDWH�ZKDW�RWKHU¶V�KDG�LVVXHV�
ZLWK�DQG�ZKDW�,�GLVFRYHUHG�,�KDG�LQ�HUURU��




