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dŚŝƐ�ƉĂƉĞƌ�ŽƵƚůŝŶĞƐ�Ă�ƐǇŵďŝŽƟĐ�ŵŽĚĞ�ĂŶĚ�ŵŽĚĞů�ĨŽƌ�ĚĞƐŝŐŶ͕�
ĚƌĂǁŶ�ǁŝƚŚŝŶ�ĚŝƐĐƵƐƐŝŽŶƐ�ŽĨ�ĞǆƉƌĞƐƐŝǀŝƚǇ͕�ƐƵďũĞĐƟǀŝƚǇ͕�ĂŶĚ�
ŵƵůƟƐĐĂůĂƌŝƚǇ͘�dŚĞ�ĮŐƵƌĞ�ŽĨ�ƚŚĞ�ƐƵƉĞƌŽƌŐĂŶŝƐŵ�ƌĞƉƌĞƐĞŶƚƐ�ĂŶ�
ĞĐŽůŽŐŝĐĂů�ďĞŝŶŐ͕�ŽƉĞŶ�ƚŽ�ŇƵŝĚ�ĐŽŵŵƵŶŝĐĂƟŽŶ�ĂŶĚ�ƵŶďŽƵŶĚ�
ĨƌŽŵ�ŶŽƌŵĂƟǀĞ�ĨƌĂŵĞǁŽƌŬƐ�ŝŶƚĞŶƚ�ƵƉŽŶ�ƐǇƐƚĞŵĂƟǌŝŶŐ�ƚĞĐŚͲ
ŶŽĐƌĂƟĐ�ĞǆĐŚĂŶŐĞƐ�ŽĨ�ŚƵŵĂŶ�ĐŽŶĐĞƌŶ͘�dŚĞ�ƐƵƉĞƌŽƌŐĂŶŝƐŵ�
ĞǆƚĞŶĚƐ�ĂŶĚ�ĞŶƌŝĐŚĞƐ�ŶŽƟŽŶƐ�ŽĨ�ĞŵďŽĚŝŵĞŶƚ�ƚŽǁĂƌĚ�ƚŚĞ�
ĐŽŵŵƵŶĂů�ĐŽƉƌŽĚƵĐƟŽŶ�ŽĨ�ĂŶŝŵĂƚĞ�ĞĐŽůŽŐŝĐĂů�ƚĞƌƌŝƚŽƌŝĞƐ͘

EXPRESSIVITY 
�ŽŶƚĞǆƚƐ� ĂƌĞ� ͞ƚŚŝĐŬĞŶŝŶŐƐ�ŽĨ�ŵĂƩĞƌ� Ăƚ� ĚŝīĞƌĞŶƚ� ƐĐĂůĞƐ͖͟1 
ĚŝƐƚƌŝďƵƟŽŶƐ�ŽĨ�ĞǆƉƌĞƐƐŝŽŶƐ�ǁŝƚŚŽƵƚ�ĐůĞĂŶ�ĞĚŐĞƐ͘�dŚŝŶŬŝŶŐ�
ĂďŽƵƚ�ƚŚĞ�ďƵŝůƚ�ǁŽƌůĚ�ƚŚŝƐ�ǁĂǇ�ƌĞůĞĂƐĞƐ�ŵŽƌƉŚŽůŽŐŝĐĂů�ŶŽƌŵƐ�
ĨƌŽŵ�ƚŚĞŝƌ�ƉƌŝǀŝůĞŐĞĚ�ƉŽƐŝƟŽŶƐ�ĂŶĚ�ƉƌŽǀŝĚĞƐ�ƚŚĞ�ǀŝƐĐŽƵƐ�ĐŽ�
ŶƚĞǆƚ�ŽĨ�ĐŽŵŵƵŶŝĐĂƟŽŶ�ďĞƚǁĞĞŶ�ŽďũĞĐƚƐ�ůŝŬĞ�ǁŝŶĞ�ŐůĂƐƐĞƐ�
ĂŶĚ�ŽƉĞƌĂ�ƐŝŶŐĞƌƐ͕�ǁŚŝĐŚ� ŝŶ�ƐƉĞĐŝĮĐ�ŵŽŵĞŶƚƐ͕�Ăƚ�ƐƉĞĐŝĮĐ�
ƉŝƚĐŚĞƐ͕�ĞǆƉƌĞƐƐ�ĞǆƉůŽƐŝŽŶƐ�ƚŽŐĞƚŚĞƌ͘ 2�dŚŝƐ�ŝƐ�ĂŶ�ĂƌŐƵŵĞŶƚ�ĨŽƌ�
ĐůŽƐĞŶĞƐƐ͕�ŝŶƚĞŶƐŝƚǇ͕�ĂŶĚ�ĞŵĞƌŐĞŶĐĞ�ŽǀĞƌ�ĚŝƐĐƌĞƚĞŶĞƐƐ�ĂŶĚ�
ĐůĞĂŶ�ĐĂƵƐĂůŝƚǇ͘

dŽ�ƌĞĐŽŶĮŐƵƌĞ�ŚŽǁ�ƚŚŝŶŐƐ�ŚŽůĚ�ƚŚĞŵƐĞůǀĞƐ�ƚŽŐĞƚŚĞƌ�ŝƐ�ŶŽƚ�
Ă�ĨŽƌŵ�ŽĨ�ĞǆƉůŽƐŝǀĞ�ŶŝŚŝůŝƐŵ�ďƵƚ�ĂŶ�ĞǆĞƌĐŝƐĞ�ŝŶ�ĚĞĨĂŵŝůŝĂƌŝǌĂͲ
ƟŽŶ�ƚŚĂƚ�ǁŽƌŬƐ�ŝŶ�ƐĞƌǀŝĐĞ�ŽĨ�ƚŚĞ�ĂĐĐŽŵŵŽĚĂƟŽŶ�ŽĨ�ŽƚŚĞƌ�
ƐƉĞĐŝĞƐ�ĂŶĚ�ƚŚŝŶŐƐ͕�ĐƌĞĂƟŶŐ�ůŽŽƐĞƌ�ĚĞĮŶŝƟŽŶƐ�ŵŽƌĞ�ŽƉĞŶ�ƚŽ�
ĐŚĂŶŐĞ�ĂŶĚ�ƌĞŝŶƚĞƌƉƌĞƚĂƟŽŶ͘�dŚŝƐ�ĞǆĞƌĐŝƐĞ�ĞŶĂďůĞƐ�ƚŚĞ�ĚĞƐŝŐŶ�
ŽĨ�ŵŽƌĞ�ŵĞĂŶŝŶŐĨƵů�ĐŽŶŶĞĐƟŽŶƐ�ŝŶ�ďŽƚŚ�ŵĂƚĞƌŝĂů�ĂŶĚ�ƚŚĞŽͲ
ƌĞƟĐĂů�ĐŽŶƚĞǆƚƐ�ŽĨ�ŝŵƉŽƐĞĚ�ĚŝǀŝƐŝŽŶ͘��ǆƉƌĞƐƐŝǀŝƚǇ�ĨƌĂŵĞƐ�ůŝĨĞ�
ĂƐ�ĂŶ�ŝŶƚĞŶƐŝǀĞ�ĂŶĚ�ŝŶĐůƵƐŝǀĞ�ĮĞůĚ�ĨƌŽŵ�ǁŚŝĐŚ�ǀŝǀŝĚ�ĐŽŶŶĞĐͲ
ƟŽŶƐ�ĐĂŶ�ďĞ�ŵĂĚĞ͘

�ǆƉƌĞƐƐŝǀŝƚǇ�ďĞůŽŶŐƐ�ƚŽ�ƌŽĐŬ�ƐƚƌĂƚĂ͕�ƚŽ�ďĞĞƐ͕�ĂŶĚ�ƚŽ�ĂĐƚƐ�ŽĨ�
ůŽǀĞ͘3��ĞůĞƵǌĞ�ĂŶĚ�'ƵĂƩĂƌŝ�ĚŝƐĐƵƐƐ�ĞǆƉƌĞƐƐŝŽŶ�ŝŶ���dŚŽƵƐĂŶĚ�
WůĂƚĞĂƵƐ as ĂƵƚŽŶŽŵŽƵƐ͕�ĂůůŽƉůĂƐƟĐ�ĚŝƐƚƌŝďƵƟŽŶƐ�ǁŚŝĐŚ�ĂƌĞ�
͞ĂďůĞ�ƚŽ�ďƌŝŶŐ�ĂďŽƵƚ�ŵŽĚŝĮĐĂƟŽŶƐ�ŝŶ�ƚŚĞ�ĞǆƚĞƌŶĂů�ǁŽƌůĚ͕ ϰ͟ 
ǁŚĞƚŚĞƌ� ƚŚĞǇ� ŽƌŝŐŝŶĂƚĞ� ŽƌŐĂŶŝĐĂůůǇ� Žƌ� ŝŶŽƌŐĂŶŝĐĂůůǇ͘� dŚĞ�
ĞǆƉƌĞƐƐŝǀĞ�ďŽĚǇ�ŝƐ�ŶŽƚ�ũƵƐƚ�Ă�ƚŚŝŶŐ�ďƵƚ�͞Ă�ĐŽĚŝŶŐ͕�Ă�ĚǇŶĂŵŝĐ�
ƐƚƌƵĐƚƵƌĂƟŽŶ͕� Ă� ĚǇŶĂŵŝĐ� ĨŽƌŵĂƟŽŶ͘͟5� �ƵƌŝŶŐ� WůĞŝƐƚŽĐĞŶĞ�
ŐůĂĐŝĂƟŽŶƐ͕�ƉƌĞƐƐƵƌŝǌĞĚ�ƐŚĞĞƚƐ�ŽĨ�ŐůĂĐŝĂů�ŝĐĞ�ƌĞĨƌĂĐƟŶŐ�ĚĞĞƉ�
ďůƵĞ� ůŝŐŚƚ� ĂĚǀĂŶĐĞĚ� ƚŚƌŽƵŐŚ� ŐƌĞĂƚ� ƉůĂŝŶƐ͕� ĚĂŵŵŝŶŐ� ƌŝǀͲ
ĞƌƐ͕�ĐƌĞĂƟŶŐ�ůĂŬĞƐ͕�ůĞĂǀŝŶŐ�ďŽƵůĚĞƌƐ�ďĞŚŝŶĚ�ĂŶĚ�ĚĞĞƉĞŶŝŶŐ�
ĐŚĂŶŶĞůƐ�ƚŽ�ĨŽƌŵ�ŚƵŵŵŽĐŬƐ͕�ŵŽƵŶƚĂŝŶƐ͕�ĂŶĚ�ǀĂůůĞǇƐ͘�dŚĞǇ�
ƐŚĂƉĞĚ�ĐŽŶĚŝƟŽŶƐ�ĨŽƌ�ŶĞƚǁŽƌŬƐ�ŽĨ�ĨŽƌĞƐƚƐ͕�ĂŶŝŵĂů�ƚĞƌƌŝƚŽƌŝĞƐ͕�
ĂŶĚ�ŵŝůůŝŽŶƐ�ŽĨ�ǇĞĂƌƐ�ůĂƚĞƌ�ĨŽƌ�ŚƵŵĂŶ�ĂĐĐƌĞƟŽŶ�Ăƚ�ƌŝǀĞƌ�ĞĚŐĞƐ�
ĂƐ�ƐŝƚĞƐ�ŽĨ�ĐŽůŽŶŝǌĂƟŽŶ�ĂŶĚ�ŝŶĚƵƐƚƌǇ͕�ŽĨ�ƐŵŽŬĞ�ĂŶĚ�ƐŽŽƚ�ƚŚĂƚ�
ǁŽƵůĚ�ĐŽĂƚ�ďƵŝůĚŝŶŐƐ�ĨŽƌ�ŚƵŶĚƌĞĚƐ�ŽĨ�ǇĞĂƌƐ͖�ƐŝŐŶĂůŝŶŐ�ƉƌŽŐͲ
ƌĞƐƐ͕� ĂůŝĞŶĂƟŽŶ͕� ĐŝǀŝůŝǌĂƟŽŶ͕� ĂŶĚ� ƚƌĂŶƐĨŽƌŵŝŶŐ� ůĂŶĚƐĐĂƉĞƐ�
ŝŶƚŽ��ŝƟĞƐ�ŽĨ��ƌĞĂĚĨƵů�EŝŐŚƚϲ�ƚŚĂƚ�ǁŽƵůĚ�ůĂƚĞƌ�ďĞĐŽŵĞ�ĐĂƌďŽŶ�

ĚŝŽǆŝĚĞ�ĚŽŵĞƐ�ĞŶƚƌĂƉƉŝŶŐ�ƉĂƌƟĐƵůĂƚĞ�ŵĂƩĞƌ͕ �ŝŶĐŝƟŶŐ�ĂƐƚŚŵĂ�
ŝŶ� ǇŽƵŶŐ� ƌĞƐŝĚĞŶƚƐ� ĂŶĚ� ĚŝƐƚƵƌďŝŶŐ� ƌŚŝǌŽƐƉŚĞƌŝĐ� ŶƵƚƌŝĞŶƚ�
ƚƌĂŶƐĨĞƌ͘ ��ǆƉƌĞƐƐŝǀŝƚǇ�ŝƐ�ďŽƚŚ�Ă�ĚĞĐůĂƌĂƟŽŶ�ŽĨ�ŝĚĞŶƟƚǇ�ĂŶĚ�Ă�
ĐŽŵŵƵŶŝĐĂƟŽŶ�ǁŝƚŚ�ĞŶǀŝƌŽŶŵĞŶƚ�ƚŚĂƚ�ƐĞůĞĐƚƐ�ĂŶĚ�ĐŽŵƉŽƐĞƐ�
ďŽƵŶĚĂƌŝĞƐ�ĂŶĚ�ĂƌƌĂŶŐĞŵĞŶƚƐ͘��ǆƉƌĞƐƐŝŽŶ�ŝƐ�ƵƐĞĚ�ƚŽ�ĂůƚĞƌ�
ĮĞůĚƐ�ŽĨ�ŝŶƚĞŶƐŝƟĞƐ�ƚŽ�ĐƌĞĂƚĞ�ƐƵƉĞƌŽƌŐĂŶŝƐŵŝĐ�ĞŶƟƟĞƐ�ǁŚŝĐŚ�
ĞŵĞƌŐĞ�ĂŶĚ�ĚŝƐƐŽůǀĞ�ĂƐ�ƚŚĞǇ�ŶĂǀŝŐĂƚĞ�ƚŚĞ�ǁŽƌůĚ͘

dŚĞ�ƐƵƉĞƌŽƌŐĂŶŝƐŵ�ŝƐ�ƌĞůĂƚĞĚ�ƚŽ�ƚŚĞ�ƚŚĞŽƌŝĞƐ�ŽĨ�ĞĐŽůŽŐŝĐĂů�
ŶŝĐŚĞ�ĂŶĚ�ƚŚĞ�ŝŶƚĞƌĚĞƉĞŶĚĞŶƚ͕�ŽƉĞŶ�ƐǇƐƚĞŵ�ŽĨ�ŐĞŶĞƌĂů�ƐǇƐͲ
ƚĞŵƐ�ƚŚĞŽƌǇ͘�/ƚ�ŝƐ�ĂƵŐŵĞŶƚĞĚ�ďǇ�Ă�ŇƵŝĚŝƚǇ�ǁŚŝĐŚ�ƚƌĂŶƐĨŽƌŵƐ�
ĐŽŶĚŝƟŽŶƐ� ŽĨ� ŝĚĞŶƟƚǇ͕� ĂĐƟŽŶ͕� ĂŶĚ� ƌĞƐƉŽŶƐĞ� ŝŶƚŽ� ĐŽŶĚŝͲ
ƟŽŶƐ�ŽĨ�ĞŵďŽĚŝŵĞŶƚ͕�ĐŽŵŵƵŶŝĐĂƟŽŶ͕�ĨŽƌŵ͕�ĂŶĚ�ƌĞůĂƟŽŶ͘�
�ǆƉƌĞƐƐŝǀŝƚǇ� ĨƌĞĞƐ� ƚŚĞ� ƐƵƉĞƌŽƌŐĂŶŝƐŵ� ĨƌŽŵ� ƚŚĞ� ŝŶĞƌƟĂ� ŽĨ�
ďĞŝŶŐ�ƉƌŝŵĂƌŝůǇ�Ă�ĐŽŶƚĂŝŶĞƌ�ĨŽƌ�ĂŶŝŵĂƚĞ�ŽƌŐĂŶŝƐŵƐ�ďǇ�ĨŽĐƵƐŝŶŐ�
ŽŶ�ƚŚĞŵ�ĂƐ�ƚŚŝŶŐƐ�ǁŝƚŚ�ŵĞƚĂďŽůŝƐŵƐ͕�ďĞŚĂǀŝŽƌƐ͕�ƉƌŽƉĞƌƟĞƐ͕�
ĂŶĚ�ƐĞŶƟĞŶĐĞ�Ăůů�ƚŚĞŝƌ�ŽǁŶ͗�ŝƌƌĞĚƵĐŝďůĞ�ƐĞůǀĞƐ�ƚŚĂƚ�ĂƌĞ�ĐƌŝƟͲ
ĐĂůůǇ�ƉĞƌŵĞĂďůĞ�ĂŶĚ�ŚŝŐŚůǇ�ƵŶƐƚĂďůĞ͘

^ƵƉĞƌŽƌŐĂŶŝƐŵƐ� ĐŽŵƉůŝĐĂƚĞ� ŶŽƟŽŶƐ� ŽĨ� ŝŶĚŝǀŝĚƵĂůŝƚǇ� ĂŶĚ�
ŝŶƚĞƌŝŽƌŝƚǇ�ďǇ�ŚĞƌĚŝŶŐ�ƐŚĂƉĞƐ�ĂŶĚ�ĮŐƵƌĞƐ�ŝŶƚŽ�ĞĐŽůŽŐŝĐĂů�ŽƌŐĂͲ
ŶŝǌĂƟŽŶƐ�ƚŚĂƚ�ĂƌĞ�ĂĐĐŽŵŵŽĚĂƟŶŐ͕�ŵƵůƟƉůĞ͕�ƵŶĮŶŝƐŚĞĚ͕�ĂŶĚ�
ƉĞƌŵĂŶĞŶƚůǇ�ƉĂƌƟĂů͘7�dŚĞǇ�ƚŚŝĐŬĞŶ�ĂŶĚ�ĨŽĐƵƐ͘�ZĂƚŚĞƌ�ƚŚĂŶ�
ƌĞůǇŝŶŐ�ŽŶ�ŬŶŽǁŶ�ĐůĂƐƐŝĮĐĂƟŽŶƐ�ƚŽ�ƐƚƌƵĐƚƵƌĞ�ƚŚĞ�ǁŽƌůĚ͕�ƚŚĞ�
ĞīĞĐƚƐ�ŽĨ�ĐŽŵŵƵŶŝĐĂƟǀĞ�ŝŶƚĞƌĂĐƟŽŶ�ŝŶƐƟŐĂƚĞ�ŵŽĚĞƐ�ŽĨ�ƉĂƌƚͲ
ŶĞƌƐŚŝƉ͕�ĚǇŶĂŵŝĐ�ĚŝīĞƌĞŶĐĞ͕�ĂŶĚ�ĐŚĂŶŐĞ͘��ǆƉƌĞƐƐŝŽŶƐ�ĂƌĞ�ĂĐƚƐ�
ŽĨ�ĂƩƵŶĞŵĞŶƚϴ�ĂŶĚ�ĂĚĂƉƚĂƟŽŶ͕�ǁŚĞƌĞ�ƚŚĞ�ƐƉĂĐĞƐ�ďĞƚǁĞĞŶ�
ŽďũĞĐƚƐ�ĐĂŶ�ƌĞǀĞĂů�Ă�ĚƵƉůŝĐŝƚǇ͕�Žƌ�ŵƵůƟƉůŝĐŝƚǇ͕�ŝŶŚĞƌĞŶƚ�ƚŽ�ŝŶƟͲ
ŵĂĐǇ͘��ĞůĞƵǌĞ�ĂŶĚ�'ƵĂƩĂƌŝ�ĐĂůů�ŽŶ�ƚŚŝƐ�ŝŶ�ƚŚĞŝƌ�ĚĞƐĐƌŝƉƟŽŶ�ŽĨ�
ƚŚĞ�ĚŽƵďůĞͲĮŐƵƌĞ�ŽĨ�ƚŚĞ�ŽƌĐŚŝĚ�ĂŶĚ�ƚŚĞ�ǁĂƐƉ͕�ǁŚĞƌĞ�ĂŶ�ŽƌĐŚŝĚ�
ǁŝůů�ƚĂŬĞ�ŽŶ�ĐŚĂƌĂĐƚĞƌŝƐƟĐƐ�ŽĨ�ĨĞŵĂůĞ�ǁĂƐƉƐ�ƚŽ�ĞŶŐĂŐĞ�ŵĂůĞ�
ǁĂƐƉƐ�ŝŶ�Ă�ĐŽƵƌƚƐŚŝƉ͘��Ɛ�ƚŚĞ�ŽƌĐŚŝĚ�ĞŶŐĂŐĞƐ�ŝŶ�Ă�ďĞĐŽŵŝŶŐͲ
ǁĂƐƉ͕�ƚŚĞ�ǁĂƐƉ�ĞŶŐĂŐĞƐ�ŝŶ�Ă�ďĞĐŽŵŝŶŐͲŽƌĐŚŝĚ͗�ŝƚ�ďĞĐŽŵĞƐ�ƚŚĞ�
ŽƌĐŚŝĚ͛Ɛ�ƌĞƉƌŽĚƵĐƟǀĞ�ŽƌŐĂŶ͕�ƚƌĂŶƐĨĞƌƌŝŶŐ�ƉŽůůĞŶ�ĨƌŽŵ�ŇŽǁĞƌ�
ƚŽ�ŇŽǁĞƌ͘ 9�dŚŝƐ�ŝƐ�ŶŽƚ�ƐŝŵƉůǇ�ĂŶ�ĂĐƚ�ŽĨ�ŵŝŵŝĐƌǇ͕�ďƵƚ�ŽĨ�ƚƌƵĞ�
ŝŶĐŽƌƉŽƌĂƟŽŶ�ƚŚƌŽƵŐŚ�ƚƌĂŶƐͲƐƉĞĐŝĞƐ�ĞǆƉƌĞƐƐŝŽŶ͘��ǆƉƌĞƐƐŝǀŝƚǇ�
ĐĂůůƐ�ĨŽƌ�Ă�ĚŝīĞƌĞŶƚ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ�ŽĨ�ďĞŝŶŐ͖�ƐĞŶƐŝƟǀŝƚǇ�ƚŽ�ƚŚĞ�
ŝŶƟŵĂĐǇ�ďĞƚǁĞĞŶ�ƚŚŝŶŐƐ�ƌĞƉƌĞƐĞŶƚƐ�Ă�ĐƌŝƟĐĂů�ŽŶƚŽůŽŐŝĐĂů�ƐŚŝŌ�
ǁŚĞƌĞŝŶ�ƐƵďũĞĐƟǀŝƚǇ�ŝƐ�ĐŽŶƐƚƌƵĐƚĞĚ�ĂƌŽƵŶĚ�ƐĞŶƐŝďŝůŝƚǇ͘

EKd�<EKt/E'
�ƩƵŶĞŵĞŶƚ�ŵĂŬĞƐ�ĂǀĂŝůĂďůĞ�ƚŚĞ�ƉŽƐŝƟŽŶ�ŽĨ�ŶŽƚ�ŬŶŽǁŝŶŐ͘�
dŚŝƐ�ƉŽƐŝƟŽŶ�ŽĨ�ŚƵŵŝůŝƚǇ͕�ŽƉĞŶŶĞƐƐ͕�ĂŶĚ�ƵŶĨĂŵŝůŝĂƌŝƚǇ�ƵŶĐŽǀͲ
ĞƌƐ�ƐƵďũĞĐƟǀĞ ĂŶĚ�ƵůƟŵĂƚĞůǇ�ĞĐŽůŽŐŝĐĂů ĞīĞĐƚƐ�ŚŝĚĚĞŶ�ďǇ�
ŶŽƌŵĂƟǀĞ�ƉƌĂĐƟĐĞ͘�EŽƚͲŬŶŽǁĂďůĞ�ĐŚĂƐŵƐ�ĂƌĞ�ĞǀĞƌǇǁŚĞƌĞ͕�
ďĞƚǁĞĞŶ�ĂŶĚ�ŝŶƐŝĚĞ�ŽďũĞĐƚƐ͕�ŝŶ�ŽƵƌƐĞůǀĞƐ͗�ƚŚĞ�ĐŚĂƐŵŝĐ�ƐƉĂĐĞ�
ŝƐ�ďƵŝůƚ�ŝŶƚŽ�ƚŚĞ�ĨŽƌŵĂƟŽŶ�ŽĨ�ŽƵƌ�ƐƵďũĞĐƟǀŝƟĞƐ͘�dŚĞ�ŝƌŽŶǇ�ŽĨ�

Expressive Superorganisms

D�Z�Ed,����t</E^
�ĂƌŶĞŐŝĞ�DĞůůŽŶ�hŶŝǀĞƌƐŝƚǇ
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ŶŽƚ�ŬŶŽǁŝŶŐ�ŽŶĞƐĞůĨ�ƌĞǀĞĂůƐ�ĐŽŶƚƌĂĚŝĐƟŽŶƐ�ƚŚĂƚ�ƌĞǀĞƌďĞƌĂƚĞ�
ŽƵƚǁĂƌĚ�ĂŶĚ�ůĞĂǀĞ�ĞǀĞƌǇ�ǁŚŽůĞ�ƵŶƌĞƐŽůǀĞĚ10�Ͷ�ƐƚƌŝƉƉĞĚ�ŽĨ�
ŝƚƐ� ŝůůƵƐŝŽŶƐ�ŽĨ�ĞǆĐůƵƐŝǀŝƚǇ�ĂŶĚ�ƉĞƌŵĂŶĞŶĐĞ͘�>ĂĐĂŶŝĂŶ�ŶŽƚͲ
ŬŶŽǁŝŶŐ�ŝƐ�ĨƵŶĚĂŵĞŶƚĂů�ƚŽ�ŚŝƐ�ĐŽŶƐƚƌƵĐƟŽŶ�ŽĨ�ƚŚĞ�ƐƵďũĞĐƚ͕�
ĂŶĚ�ƚĂŬĞƐ�ƚŚĞ�ĨŽƌŵ�ŽĨ�Ă�ŐĂƉ�ďĞƚǁĞĞŶ�ƚŚĞ�ƐĞůĨ�ĂŶĚ�ƚŚĞ�ŽďũĞĐƚ�
ŽĨ�ƚŚĞ�ƐĞůĨ͘�>ĂĐĂŶ�ĐŽŶĐĞƉƚƵĂůŝǌĞƐ�ƚŚŝƐ�ĂƐ�ĞŵďŽĚŝĞĚ�ŝŶ�ĂŶŽƚŚĞƌ�
ŽďũĞĐƚ�ŬŶŽǁŶ�ĂƐ�ƚŚĞ�ƉĞƟƚ�ŽďũĞƚ�Ă͕�ŽŌĞŶ�ĐŽŶƐŝĚĞƌĞĚ�ƚŚĞ�ŽďũĞĐƚ�
ŽĨ�ĚĞƐŝƌĞ͕�ƵŶĚĞƌƐƚŽŽĚ�ŵŽƌĞ�ĞǆƉĂŶƐŝǀĞůǇ�ĂƐ�ƚŚĞ�ĂďƐĞŶĐĞ�ŽĨ�
ŬŶŽǁůĞĚŐĞ�ŽĨ�ƚŚĞ�ƐĞůĨ�ǁŚŝĐŚ�ƉĞƌĨŽƌŵƐ�Ă�ƉĂƚŚŽůŽŐŝĐĂů�ƐĞůĨͲ
ŚĂƵŶƟŶŐ͕�Ă�ĨƵŶĐƟŽŶ�ŽĨ�ƚŚĞ�ĚĞƐŝƌŝŶŐͲŵĂĐŚŝŶĞ�ǁŚŝĐŚ�ƉƌŽĚƵĐĞƐ�
ŶĞǁ�ŵĂƚĞƌŝĂů�ĞīĞĐƚƐ͕�ŚŽůĞƐ͕�ĂŶĚ�ǀĂŐƵĞŶĞƐƐĞƐ͘

dŚŝƐ�ƉĂƚŚŽůŽŐŝĐĂů�ƐĞůĨͲŚĂƵŶƟŶŐ�ŝƐ�Ă�ĚŝƌĞĐƚ�ƌĞƐƵůƚ�ŽĨ�ĞŵďŽĚŝͲ
ŵĞŶƚ�;ŽĨ�ŶŽƚ�ũƵƐƚ�ďĞŝŶŐ͕�ďƵƚ�ďĞŝŶŐ�Ă�ƚŚŝŶŐͿ͘�/Ŷ�dŚĞ�sŝƐŝďůĞ�ĂŶĚ�
/ŶǀŝƐŝďůĞ͕�DĂƵƌŝĐĞ�DĞƌůĂƵͲWŽŶƚǇ�ĂƌŐƵĞƐ�ƚŚĂƚ�ƚŚĞ�ĚŝǀĞƌŐĞŶĐĞ�
͞ďĞƚǁĞĞŶ�ƚŚĞ�ƐĞŶƟĞŶƚ�ĂŶĚ�ƚŚĞ�ƐĞŶƐŝďůĞ͟�ŝƐ�ĐŽŶƐƟƚƵƟǀĞ�ŽĨ�ƚŚĞ�
ƐƵďũĞĐƚ͘�DĞƌůĂƵͲWŽŶƚǇ�ƐƵŐŐĞƐƚƐ�ƚŚĂƚ�ƚŚĞ�ƌĞĂůŝǌĂƚŝŽŶ�ƚŚĂƚ�ƚŚĞ�
ǁŽƌůĚ�ŝƐ�ŶŽƚ�ƐŝŵƉůǇ�ĂŶ�ŽďũĞĐƚ�͞ ĚŽĞƐ�ŶŽƚ�ŵĞĂŶ�ƚŚĂƚ�ƚŚĞƌĞ�ǁĂƐ�Ă�
ĨƵƐŝŽŶ�Žƌ�ĐŽŝŶĐŝĚŝŶŐ�ŽĨ�ŵĞ�ǁŝƚŚ�ŝƚ͗�ŽŶ�ƚŚĞ�ĐŽŶƚƌĂƌǇ͕�ƚŚŝƐ�ŽĐĐƵƌƐ�
ďĞĐĂƵƐĞ�Ă�ƐŽƌƚ�ŽĨ�ĚĞŚŝƐĐĞŶĐĞ�ŽƉĞŶƐ�ŵǇ�ďŽĚǇ� ŝŶ� ƚǁŽ͕�ĂŶĚ�
ďĞĐĂƵƐĞ�ďĞƚǁĞĞŶ�ŵǇ�ďŽĚǇ�ůŽŽŬĞĚ�Ăƚ�ĂŶĚ�ŵǇ�ďŽĚǇ�ůŽŽŬŝŶŐ͕�ŵǇ�
ďŽĚǇ�ƚŽƵĐŚĞĚ�ĂŶĚ�ŵǇ�ďŽĚǇ�ƚŽƵĐŚŝŶŐ͕�ƚŚĞƌĞ�ŝƐ�ŽǀĞƌůĂƉƉŝŶŐ�Žƌ�
ĞŶĐƌŽĂĐŚŵĞŶƚ͕�ƐŽ�ƚŚĂƚ�ǁĞ�ŵĂǇ�ƐĂǇ�ƚŚĂƚ�ƚŚĞ�ƚŚŝŶŐƐ�ƉĂƐƐ�ŝŶƚŽ�ƵƐ͕�
ĂƐ�ǁĞůů�ĂƐ�ǁĞ�ŝŶƚŽ�ƚŚĞ�ƚŚŝŶŐƐ͘͟11�hŶĚĞƌƐƚĂŶĚŝŶŐ�ƐƵďũĞĐƟǀŝƚǇ�ƚŚŝƐ�
ǁĂǇ�ƌĞŵŽǀĞƐ�ŝƚ�ĨƌŽŵ�ƌĞĂůŵƐ�ŽĨ�tĞƐƚĞƌŶ�ĚƵĂůŝƐƚ�ĂďƐƚƌĂĐƟŽŶ�
ĂŶĚ�ƉƵƚƐ�ŝƚ�ŝŶ�ƚŽƵĐŚ�ǁŝƚŚ�ƚŚĞ�ŵĂƚĞƌŝĂů�ǁŽƌůĚ�ƐƵƌƌŽƵŶĚŝŶŐ�ŝƚ͘�

�ŝŽůŽŐŝƐƚƐ�ŵŝŐŚƚ�ĚĞƐĐƌŝďĞ�ƚŚŝƐ�ĚĞŚŝƐĐĞŶĐĞ�ŝŶ�ƚĞƌŵƐ�ŽĨ�ŐĞŶŽͲ
ƚǇƉĞ� ĂŶĚ� ƉŚĞŶŽƚǇƉĞ͕� ǁŚĞƌĞŝŶ� ƚŚĞ� ƌĞůĂƟŽŶƐŚŝƉ� ďĞƚǁĞĞŶ�
ŝŶŚĞƌŝƚĞĚ� ŐĞŶĞƟĐ� ŝŶĨŽƌŵĂƟŽŶ� ĂŶĚ� ĞŶǀŝƌŽŶŵĞŶƚĂů� ĨĂĐƚŽƌƐ�
ĚĞƚĞƌŵŝŶĞƐ�ĂŶ�ŽƌŐĂŶŝƐŵ͛Ɛ�ŵŽƌƉŚŽůŽŐǇ͕�ĚĞǀĞůŽƉŵĞŶƚ͕�ĂŶĚ�

ďĞŚĂǀŝŽƌ͘ �dŚĞ�ŐĞŶŽƚǇƉĞͲƉŚĞŶŽƚǇƉĞ�ƌĞůĂƟŽŶƐŚŝƉ�ŚĂƐ�ďĞĞŶ�
ĞǆƉĂŶĚĞĚ�ƚŽ�ŵĂŬĞ�ƐƉĂĐĞ�ĨŽƌ�ŝŵŵĞŶƐĞ�ƉůĂƐƟĐŝƚǇ�ŝŶ�ďŽƚŚ͘��Ɛ�
ĂŶ�ĂŶĂůŽŐŝĐĂů�ŵŽĚĞ�ŽĨ�ƚŚŝŶŬŝŶŐ�ŝŶ�ĚĞƐŝŐŶ͕�ƚŚĞ�ŐĞŶŽƚǇƉĞ�ĂŶĚ�
ƉŚĞŶŽƚǇƉĞ�ƌĞĨĞƌ�ƚŽ�ƚǇƉŽůŽŐǇ�ĂŶĚ�ĐŽŶƚĞǆƚƵĂů�ƌĞƐƉŽŶƐĞ͘�dŚŝƐ�
ƉƵƚƐ�Ă�ŐƌĞĂƚ�ĚĞĂů�ŽĨ�ƉƌĞƐƐƵƌĞ�ŽŶ�ƚŚĞ�ĚĞĮŶŝƟŽŶ�ŽĨ�ƚŚĞ�ƚǇƉĞ�ĂŶĚ�
ƋƵĞƐƟŽŶƐ�ŽĨ�ĐŽŶƚĞǆƚƵĂů�ƌĞƉƌĞƐĞŶƚĂƟŽŶ͕�ǁŚŝĐŚ�ĂƌĞ�ŽŌĞŶ�ĞǆĞƌͲ
ĐŝƐĞƐ�ŝŶ�ĚŝƐĐŽǀĞƌǇ�ƚŚƌŽƵŐŚ�ƐǇƐƚĞŵĂƟǌĂƟŽŶ�ƌĂƚŚĞƌ�ƚŚĂŶ�ŽƉĞŶ�
ĞǆƉůŽƌĂƟŽŶ͘�dŚĞ�ĐŽŶĐĞƉƚ�ŽĨ�ŚŽƌŝǌŽŶƚĂů�ŐĞŶĞ�ƚƌĂŶƐĨĞƌ�ŵŽǀĞƐ�
ďĞǇŽŶĚ�ďŝĚŝƌĞĐƟŽŶĂů�ĞǆĐŚĂŶŐĞ�ĂŶĚ�ĚĞƐĐƌŝďĞƐ�ƚƌĂŶƐĨĞƌĞŶĐĞ�ŽĨ�
ŐĞŶĞƟĐ�ŵĂƚĞƌŝĂů�ďĞƚǁĞĞŶ�ŽƌŐĂŶŝƐŵƐ�ƚŚƌŽƵŐŚ�ƌĞůĂƟŽŶƐŚŝƉƐ�
ŽƚŚĞƌ�ƚŚĂŶ�ƚŚĂƚ�ŽĨ�ƉĂƌĞŶƚ�ƚŽ�ŽīƐƉƌŝŶŐ͘�/Ŷ�ŚĞƌ�ϭϵϳϬ�ǁŽƌŬ�The 
KƌŝŐŝŶ�ŽĨ��ƵŬĂƌǇŽƟĐ��ĞůůƐ͕��ƌ͘ �>ǇŶŶ�DĂƌŐƵůŝƐ�ĚĞƐĐƌŝďĞĚ�ƚŚĞ�
ƐŝŐŶŝĮĐĂŶĐĞ�ŽĨ�ƐǇŵďŝŽƟĐ�ĞǀĞŶƚƐ�ŽŶ�ƚŚĞ�ĐŽŵƉůĞǆŝƚǇ�ŽĨ�ŵĂŶǇ�
ĨŽƌŵƐ�ŽĨ�ůŝĨĞ͘�&Žƌ�ĞǆĂŵƉůĞ͕�ĐŚůŽƌŽƉůĂƐƚƐ͕�ǁŚŝĐŚ�ĂƌĞ�ƐĞĐŽŶĚĂƌǇ�
ďŽĚŝĞƐ�ŝŶ�ĂůŐĂĞ�ĂŶĚ�ƉůĂŶƚ�ĐĞůůƐ�ƚŚĂƚ�ĐĂƌƌǇ�ŽƵƚ�ƉŚŽƚŽƐǇŶƚŚĞƐŝƐ͕�
ĂƌĞ�ƚŚĞŽƌŝǌĞĚ�ƚŽ�ŚĂǀĞ�ĞǀŽůǀĞĚ�ĨƌŽŵ�ƐǇŵďŝŽƟĐ�ĐǇĂŶŽďĂĐƚĞͲ
ƌŝĂ͘�dŚĞ��E��ŽĨ�ĐŚůŽƌŽƉůĂƐƚƐ�ǁĂƐ�ĚŝƐĐŽǀĞƌĞĚ�ƚŽ�ďĞ�ĚŝīĞƌĞŶƚ�
ĨƌŽŵ�ƚŚĞ��E��ŽĨ�ƚŚĞŝƌ�ŚŽƐƚƐ͕�ƉƌŽǀŽŬŝŶŐ�ƚŚĞ�ƚŚĞŽƌǇ�ƚŚĂƚ�ŶƵĐůĞͲ
ĂƚĞĚ�ĐĞůůƐ�ĂƌĞ�ŵŽƌĞ�ůŝŬĞ�ƐǇŵďŝŽƟĐ�ĐŽŵŵƵŶŝƟĞƐ�ƚŚĂŶ�ƐŝŶŐůĞ�
ŝŶĚŝǀŝĚƵĂůƐ͘12�DĂŬŝŶŐ�ƐƉĂĐĞ�ĨŽƌ�Ă�ƐǇŵďŝŽƟĐ�ŵŽĚĞů͕�ĂƐ�ďŽƚŚ�Ă�
ƐƵďũĞĐƟǀĞ�ĂŶĚ�ŵĂƚĞƌŝĂů�ƚƵƌŶ͕�ŚĂƐ�ƚŚĞ�ƉŽƚĞŶƟĂů�ƚŽ�ŝŶĨŽƌŵ�ĂŶ�
ĞĐŽůŽŐŝĐĂůůǇ�ŚĂƵŶƚĞĚ�ĚĞƐŝŐŶ�ƉƌĂĐƟĐĞ�ŵŽƌĞ�ŽƉĞŶ�ƚŽ�ƉĂƐƐĂŐĞƐ�
ďĞƚǁĞĞŶ�ĂŶĚ�ǁŝƚŚŝŶ͘

dŚŽƵŐŚ� ĚŝŵŝŶŝƐŚĞĚ� ƚŚƌŽƵŐŚ�ŵƵĐŚ� ŽĨ� ƚŚĞ� ƉƌŽŐƌĞƐƐŝŽŶ� ŽĨ�
ƚŚĞ�ĚŝƐĐŝƉůŝŶĞ�ĚƵƌŝŶŐ�ƚŚĞ�ϮϬƚŚ�ĐĞŶƚƵƌǇ͕�&ƌĞĚĞƌŝĐŬ��ůĞŵĞŶƚ͛Ɛ�
ĮƌƐƚ�ďŽŽŬ�ŽŶ�ĞĐŽůŽŐǇ�ŝŶ�ϭϵϬϱ͕�ZĞƐĞĂƌĐŚ�DĞƚŚŽĚƐ�ŝŶ��ĐŽůŽŐǇ͕�
ĞǆƉůŽƌĞĚ�ŵƵůƟƐĐĂůĂƌ�ĐŽŵŵƵŶŝƟĞƐ�ŽĨ�ŽƌŐĂŶŝƐŵƐ�ĂƐ�ĨŽƌŵŝŶŐ�
ĐŽŵƉůĞǆ�ŽƌŐĂŶŝƐŵƐ�ƚŚĞŵƐĞůǀĞƐ͘�dŚĞƐĞ�ƐƵƉĞƌŽƌŐĂŶŝƐŵƐ�ƉŽƐͲ
ƐĞƐƐĞĚ�ƚŚĞŝƌ�ŽǁŶ�ĨƵŶĐƟŽŶƐ͕�ƐƚƌƵĐƚƵƌĞƐ͕�ĂŶĚ�ĚĞǀĞůŽƉŵĞŶƚƐ�
ƚŚĂƚ�ĚĞƐƚĂďŝůŝǌĞĚ�ƚŚĞ�ƚŚĞŽƌĞƟĐĂů�ďĂůĂŶĐĞ�ďĞƚǁĞĞŶ�ƚŚĞ�ǁŚŽůĞ�
ĂŶĚ�ƚŚĞ�ƐƵŵ�ŽĨ�ŝƚƐ�ƉĂƌƚƐ͘13�dŚĞ�ůŽŽƐĞŶĞƐƐ�ƚŚĂƚ�ǁĂƐ�ůŽƐƚ�ƚŚƌŽƵŐŚ�
ƚŚĞ�ĚĞǀĞůŽƉŵĞŶƚ�ŽĨ�ďƵŶŬĞĚ�ĐŽŶĐĞƉƚƐ�ůŝŬĞ�ƚŚĞ�ĞƋƵŝůŝďƌŝƵŵ�
ƉĂƌĂĚŝŐŵ�ŝƐ�ĐƌŝƟĐĂů�ƚŽ�ƚŚĞ�ŽďƐĞƌǀĂƟŽŶ͕�ƌĞƉƌĞƐĞŶƚĂƟŽŶ͕�ĂŶĚ�
ĨŽƌŵĂƟŽŶ�ŽĨ�ŵĂƩĞƌ͘ ��ĐŽůŽŐŝĐĂů�ĞǆƉƌĞƐƐŝŽŶ�ŝƐ�Ă�ƋƵĞƐƟŽŶ�ŽĨ�
ĐŽŽƉĞƌĂƟŽŶ�ǁŝƚŚŝŶ�ĐŽŶƐĂŶƚůǇ�ƐŚŝŌŝŶŐ�ƚŚƌĞƐŚŽůĚƐ�ƌĂƚŚĞƌ�ƚŚĂŶ�
ĂŶ�ĞǆĞƌĐŝƐĞ�ŝŶ�ďĂůĂŶĐŝŶŐ�ĞƋƵĂƟŽŶƐ͘

^ŚĂƉŝŶŐ�ĂŶĚ� ƚŚŝŶŬŝŶŐ� ƚŚĞ�ƐƵƉĞƌŽƌŐĂŶŝƐŵ� ŝƐ�ĂŶ�ĞǆĞƌĐŝƐĞ� ŝŶ�
ĐƌĞĂƟŶŐ�ĂĸŶŝƚǇ͕�ŶŽƚ�ƚŚƌŽƵŐŚ�Ă�ŶŽƟŽŶ�ŽĨ�ƵŶŝǀĞƌƐĂů�ŝŶƚĞƌŽƉĞƌͲ
ĂďŝůŝƚǇ�ĞŵƉŽǁĞƌĞĚ�ďǇ�ĐŽŶĐĞƉƚƐ�ůŝŬĞ�ƚŚĞ�/ŶƚĞƌŶĞƚ�ŽĨ�dŚŝŶŐƐ�ďƵƚ�
ƚŚƌŽƵŐŚ�ƚŚĞ�ĚĞůŝŶĞĂƟŽŶ�ŽĨ�Ă�ŵŽƌĞ�ĐƌŝƟĐĂů�ĚĞƐŝŐŶ�ŝŵĂŐŝŶĂƌǇ�
ǁŚŝĐŚ�ŝƐ�ĂďůĞ�ƚŽ�ůĞǀĞƌĂŐĞ�ƚŽŽůƐ�ŽĨ�ĚŝǀŝƐŝŽŶ͕�ǁĂƐƚĞ͕�ŝƐŽůĂƟŽŶ͕�
ĂŶĚ� ƐƉĞĐŝĂůŝǌĂƟŽŶ� ƚŽǁĂƌĚƐ� ĂĸŶŝƟĐĂů� ĞŵďŽĚŝŵĞŶƚƐ� ƚŚĂƚ�
ŽƉĞƌĂƚĞ�ƚŚƌŽƵŐŚ͕�ĂŶĚ�ƚĂŬĞ�ĂĚǀĂŶƚĂŐĞ�ŽĨ͕�ƚŚĞ�ĐŚĂƐŵƐ�ŽĨ�ŶŽƚ�
ŬŶŽǁŝŶŐ�ŝŶ�ĂŶ�ĞǆƉĞƌŝŵĞŶƚĂů�ƐƉŝƌŝƚ�ŽĨ�ƉĂƌƟĂůŝƚǇ͕�ŝŶƐĞƉĂƌĂďŝůŝƚǇ͕�
ĂŶĚ�ƐŽůŝĚĂƌŝƚǇ͘

Dh>d/^��>�Z��D�K�/D�Ed
�ŽŶƐŝĚĞƌŝŶŐ�ŇƵǆ�ĂŶĚ�ŝŶƐƚĂďŝůŝƚǇ�ĂƐ�ŝŶŚĞƌĞŶƚ�ƚŽ�ƚŚĞ�ƐƵƉĞƌŽƌŐĂŶͲ
ŝƐŵ�ĐƌĞĂƚĞƐ�ĂŵďŝŐƵŝƟĞƐ�ďĞƚǁĞĞŶ�ŝŶƚĞƌŝŽƌŝƚǇ�ĂŶĚ�ĞǆƚĞƌŝŽƌŝƚǇ͖�
ĂŶĚ�ĐŽŵƉůŝĐĂƚĞƐ�ƚŚĞ�ŶŽƟŽŶƐ�ŽĨ�ƉĂƌƚƐ͕�ǁŚŽůĞƐ͕�ĂŶĚ�ďŽƌĚĞƌƐ͘�
dŚĞ�ƐŝŵƵůƚĂŶĞŽƵƐ�ĚŝǀĞƌŐĞŶĐĞ�ĂŶĚ�ĐŽƵƉůŝŶŐ�ŽĨ�ƐƵƉĞƌŽƌŐĂŶŝƐŵƐ�
ƌĞƉƌĞƐĞŶƚƐ�Ă�ĚŝīĞƌĞŶƚ�ǁĂǇ�ŽĨ�ƚŚŝŶŬŝŶŐ�ĂďŽƵƚ�ĞŵďŽĚŝŵĞŶƚ�ŝŶ�ĂŶ�
ĞĐŽůŽŐŝĐĂůůǇ�ĞŶƚĂŶŐůĞĚ�ǁŽƌůĚ͘�/ƐƐƵĞƐ�ŽĨ�ƚŚƌĞƐŚŽůĚ�ĂƌĞ�ĐĞŶƚƌĂů�

&ŝŐƵƌĞ�ϭ͘��ŐĞŶƚ�&ŝĞůĚ͘
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ƚŽ�ƚŚĞ�ĚĞƐŝŐŶ�ŽĨ�ƚŚĞ�ďƵŝůƚ�ĞŶǀŝƌŽŶŵĞŶƚ͕�ǁŚĞƚŚĞƌ�ŽŶĞ�ŝƐ�ǁŽƌŬͲ
ŝŶŐ�ǁŝƚŚ�ǁĂůůƐ͕�ƐƚƌĞĂŵ�ĞĚŐĞƐ͕�ƐŽŶŝĐ�ŐƌĂĚŝĞŶƚƐ͕�Žƌ�ƉĂƌƟĐƵůĂƚĞ�
ŵĂƩĞƌ͘ ��Ƶƚ�ƌĂƚŚĞƌ�ƚŚĂŶ�ĞŶĚŝŶŐ�Ăƚ�ŝƚƐ�ĮŶŐĞƌƐ͕�ƚŚĞ�ƐƵƉĞƌŽƌŐĂŶͲ
ŝƐŵ͛Ɛ�ďŽƵŶĚĂƌŝĞƐ�ƚŚŝĐŬĞŶ͕�ĐƌĞĂƟŶŐ�ƚĞŶĚƌŝůƐ�ĨƌŽŵ�Ă�ƐƚŽŵĂĐŚ�ƚŽ�
ƚŚĞ�ŽƌŝŐŝŶ�ŽĨ�Ă�ĐŽīĞĞ�ďĞĂŶ͖�ǁŝƌĞĚ�ĐŽŶŶĞĐƟŽŶƐ�ƚŽ�ƉŽǁĞƌ�ůŝŶĞƐ͖�
ĂŶĚ�ŵĞŵŽƌŝĞƐ�ƐƚŽƌĞĚ�ŝŶ�ƚŚĞ��ůŽƵĚ͘�WĂƌƟĂůŝƚǇ�ƚŚƌŽǁƐ�ŝŶƚŽ�ĨŽĐƵƐ�
ĂŶ�ŝŶƚĞƌƐĐĂůĂƌ�ƌĞůĂƟǀŝƚǇ�ƚŚĂƚ�ƵŶůŽĐŬƐ�ŶĞǁ�ŵĞĚŝĂ�ŽĨ�ĞǆƉƌĞƐƐŝŽŶ�
ĂŶĚ�ĞŶĂďůĞƐ�ƚŚĞ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ�ŽĨ�ĞŵĞƌŐĞŶƚ�ƉŚĞŶŽŵĞŶĂ�ĂƐ�
ĞĐŽůŽŐŝĐĂů�ĐŽŶǀĞƌƐĂƟŽŶƐ�ĚĞǀĞůŽƉŝŶŐ�ŵĂƚĞƌŝĂů͕�ŝŶĨŽƌŵĂƟŽŶĂů͕�
ƐƵďũĞĐƟǀĞ͕�ĂŶĚ�ĂīĞĐƟǀĞ�ĐŽŶŶĞĐƟŽŶƐ�ƚŽ�Ă�ƐƵƉĞƌŽƌŐĂŶŝƐŵ͛Ɛ�
ƐƵƌƌŽƵŶĚŝŶŐƐ�ĂŶĚ�ĐŽŵŵƵŶŝƚǇ͘��ƩĞŵƉƚƐ�ƚŽ�ƵŶĚĞƌƐƚĂŶĚ�ƚŚĞƐĞ�
ĞǆƉƌĞƐƐŝŽŶƐ�ŽŌĞŶ�ĂŵŽƵŶƚ� ƚŽ� ƌĂƚŚĞƌ�ĞǆĂĐƟŶŐ�ĂĐĐŽƵŶƚƐ�ŽĨ�
ŝŶƉƵƚ�ĂŶĚ�ŽƵƚƉƵƚ͕�ǁŚŝĐŚ�ƐĐĂůĞ�ŽƌŐĂŶŝƐŵŝĐ�ŵĞƚĂďŽůŝƐŵ�ƵƉ�ƚŽ�
ƚŚĞ�ĞĐŽƐǇƐƚĞŵ�ƚŽ�ƐŚĞĚ�ůŝŐŚƚ�ŽŶ�ĐŽŶŶĞĐƟǀŝƚǇ�ĂŶĚ�ĞŶĞƌŐĞƟĐ�
ƚƌĂŶƐĨĞƌ͕ �ďƵƚ�ǁŚŝĐŚ�ŽŌĞŶ�ůĞĂǀĞ�ŽƵƚ�ŝƐƐƵĞƐ�ŽĨ�ĨŽƌŵ͕�ŝŶƚĞŶƟŽŶ͕�
ĞǆƉƌĞƐƐŝŽŶ͕�ĐŽŶƟŶŐĞŶĐǇ͕�ĂŶĚ�ĚŝƌĞĐƟŽŶĂůŝƚǇ͘�KŶ�ƚŚĞ�ůĞŌ�ŽĨ�ĮŐͲ
ƵƌĞ�Ϯ�ŝƐ�ĂŶ�ĞǆĂŵƉůĞ�ŽĨ�,d�KĚƵŵ͛Ɛ�ĞĐŽůŽŐŝĐĂů�ĚŝĂŐƌĂŵƐ͕�ƚƌĂĐŝŶŐ�
Ă�ƚĞƌƌĞƐƚƌŝĂů�ĞĐŽƐǇƐƚĞŵ�ŝŶ�ŚŝƐ�ƐǇŵďŽůŝĐ�ůĂŶŐƵĂŐĞ�͚ĞŵĞƌŐĞƐĞ͛�
ƚŽ�ĐƌĞĂƚĞ�ĂŶ�ĞŶĞƌŐǇ�ĐŝƌĐƵŝƚ�ǁŝƚŚ�ƐŽƵƌĐĞƐ͕�ƚĂŶŬƐ͕�ƐŝŶŬƐ͕�ŝŶƚĞƌĂĐͲ
ƟŽŶƐ͕�ĐŽŶƐƵŵĞƌƐ͕�ƉƌŽĚƵĐĞƌƐ͕�ƐǁŝƚĐŚĞƐ͕�ƌĞĐĞŝǀĞƌƐ͕�ĂŵƉůŝĮĞƌƐ͕�
ĂŶĚ�ƚƌĂŶƐĂĐƟŽŶƐ͘�/�ĂƌŐƵĞ�ƚŚĂƚ�ƚŚŝƐ�ǀŝĞǁ�ƐŚŽƵůĚ�ďĞ�ĞŶŚĂŶĐĞĚ�
ǁŝƚŚ�ƚŚĞ�ǀŝƐĐĞƌĂůŝƚǇ͕�ƉƌŽũĞĐƟǀĞ�ĐĂƉĂĐŝƚǇ͕�ƌĞŇĞĐƟŽŶ͕�ƐĞŶƐŝƟǀŝƚǇ͕�
ĂŶĚ�ƉĞƌƐŽŶĂůŝƚǇ�ŽĨ��ŬŝƌĂ͛Ɛ�ŐƌŽƚĞƐƋƵĞ�ĂŶĚ�ƉŽŝŐŶĂŶƚ�ƚƌĞĂƚŵĞŶƚ�
ŽĨ�dĞƚƐƵŽ�;ƌŝŐŚƚͿ͕�Ă�ǇŽƵŶŐ�ďŽǇ�ůŝǀŝŶŐ�ŝŶ�EĞŽ�dŽŬǇŽ�ǁŚŽ�ŝƐ�ƐǁĂůͲ
ůŽǁĞĚ�ƵƉ�ďǇ�ŚŝƐ�ďŽĚǇ͛Ɛ�ƉŽǁĞƌ�ĂŌĞƌ�ďĞŝŶŐ�ĞǆƉŽƐĞĚ�ƚŽ�ƐĞĐƌĞƚ�
ŵŝůŝƚĂƌǇ�ĞǆƉĞƌŝŵĞŶƚĂƟŽŶ�ŝŶ�ƚŚĞ�ĐŽŶƚĞǆƚ�ŽĨ�ŶƵĐůĞĂƌ�ǁĂƌ͕ �ŽĨ�Ă�
ƐŽĐŝĞƚĂů�ƐƉůŝƚ�ĂůŽŶŐ�ĨĂƵůƚ�ůŝŶĞƐ�ŽĨ�ƐƉŝƌŝƚƵĂůŝƚǇ�ĂŶĚ�ƚĞĐŚŶŽůŽŐǇ͕�
ŐƌŽǁŝŶŐ�ĂŶƟͲŐŽǀĞƌŶŵĞŶƚ�ƉƌŽƚĞƐƚƐ͕�ĂŶĚ�ƚŚĞ�ĂŶŐƐƚ�ŽĨ�ďƵŝůĚŝŶŐ�
ĂŶĚ�ŵĂŝŶƚĂŝŶŝŶŐ�ŝŶƚĞƌƉĞƌƐŽŶĂů�ƌĞůĂƟŽŶƐŚŝƉƐ�ĂƐ�Ă�ƚĞĞŶĂŐĞƌ͘

/Ŷ�Ă�ǁŽƌůĚ�ǁŚĞƌĞ�ǁĞ�ĂƌĞ�ŇĂƩĞŶĞĚ�ŝŶƚŽ�ŽŶĞͲĚŝŵĞŶƐŝŽŶĂůϭϰ͕�
15�ŐƌĞǇ�ŐŽŽ͕ϭϲ�ǁĞ�ĂƌĞ�ƐƵƌƌŽƵŶĚĞĚ�ďǇ�ĂŶĚ�ĞŵďĞĚĚĞĚ�ǁŝƚŚŝŶ�
ĞǆƉƌĞƐƐŝŽŶƐ� ƚŚĂƚ� ĂƌĞ� ďĞĐŽŵŝŶŐ� ŝŶĐƌĞĂƐŝŶŐůǇ� ŝŶǀĂƐŝǀĞ͕� ĂŶĚ�
ŝŶĐƌĞĂƐŝŶŐůǇ�ĚŝĸĐƵůƚ�ƚŽ�ĚĞƚĞĐƚ͘�/ƚ�ŝƐ�ŝŵƉŽƐƐŝďůĞ�ƚŽ�ŝƐŽůĂƚĞ�ƚŚĞƐĞ�
ĞǆƉƌĞƐƐŝŽŶƐ�ŝŶƚŽ�ĚŝƐĐƌĞƚĞ�ĞůĞŵĞŶƚƐ�ƵƐŝŶŐ�ƚŚĞ�ƚĞĐŚŶŝƋƵĞƐ�ƉƌĞͲ
ƐĞŶƚĞĚ�ďǇ�ĞŵĞƌŐǇ�ĚŝĂŐƌĂŵƐ�ŝŶ�ůĂŶĚƐĐĂƉĞƐ�ƚŚĂƚ�ŚĂǀĞ�ďĞĐŽŵĞ�
ŚǇďƌŝĚ� ƐŝƚĞƐ� ŽĨ� ĞǆĐŚĂŶŐĞ͘� ^ůŽǁ� ĂŶĚ� ŚĞĂǀǇ� ŽƌŐĂŶŝǌĂƟŽŶƐ�
ĂƌĞ�ĚĞĮŶĞĚ�ďǇ�ƚĞĐŚŶŽůŽŐŝĞƐ� ůŝŬĞ�ƉůĂŶŶŝŶŐ�ĚŽĐƵŵĞŶƚƐ�ĂŶĚ�
ƐĞǁĞƌ� ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ͖�ŇĞǆŝďůĞ͕� ƌĞƐƉŽŶƐŝǀĞ͕�ĂŶĚ�ŶĞƚǁŽƌŬĞĚ�

ƚĞĐŚŶŽůŽŐŝĞƐ�ŚĂǀĞ�ĂĚǀĂŶĐĞĚ�ŵŽƐƚ� ƌĞǀĞĂůŝŶŐůǇ� ƚŽ� ŝŶĐƌĞĂƐĞ�
ƚŚĞ�ĞĸĐŝĞŶĐǇ�ŽĨ�ǁĂƌ͘ �dŚĞ�ĐŽŶĐƵƌƌĞŶƚůǇ�ůŝŐŚƚ�ĂŶĚ�ƵďŝƋƵŝƚŽƵƐ�
ƚĞĐŚŶŽůŽŐŝĐĂů�ĂƵŐŵĞŶƚĂƟŽŶ�ŽĨ�ƐǇƐƚĞŵŝĐ�ƵƌďĂŶ�ƐƉĂĐĞ�ƌĞǀĞĂůƐ�
Ă�ƚƌĂŶƐƉĂƌĞŶĐǇ�ƐŽĐŝĞƚǇ17�ƚŚĂƚ�ĐŽůůĞĐƚƐ�ĂŶĚ�ŽƌŐĂŶŝǌĞƐ�ĚĂƚĂ�ŝŶ�
ƚŚĞ�ƐĞƌǀŝĐĞ�ŽĨ�Ă�ĐŽŶƐƚĂŶƚ�ŵĂŝŶƚĂŝŶĞŶĐĞ�ŽĨ�ŶĞŽůŝďĞƌĂů�ĐĂƌƚŽŐͲ
ƌĂƉŚŝĞƐ�ĂŶĚ�ĚŝƐĐŝƉůŝŶĂƌǇ�ŐŽǀĞƌŶŵĞŶƚĂůŝƟĞƐ�Ͷ�ŚƵŵĂŶ�ƐǇƐƚĞŵƐ�
ĚĞǀĞůŽƉĞĚ�ĨŽƌ�ĐŽŶƚƌŽů�ĂŶĚ�ĚŝǀŝĚƵĂƟŽŶ�ŝŶ�Ă�ĨƌŝĐƟŽŶůĞƐƐ�ĂŶĚ�
ĚĂƚĂͲƌŝĐŚ�ǁŽƌůĚ͘

�ŵďŽĚŝĞĚ�ĞǆƉƌĞƐƐŝŽŶƐ�ĂƌĞ�Ă�ĐŽƵŶƚĞƌƉŽŝŶƚ�ƚŽ�ƚŚĞ�ĐŽŶƚƌŽů�ŶĞƚͲ
ǁŽƌŬ�ŽĨ�ƚŚĞ�ƚƌĂŶƐƉĂƌĞŶĐǇ�ƐŽĐŝĞƚǇ͘�dŚĞŝƌ�ĂůŝŐŶŵĞŶƚ�ǁŝƚŚ�ĂŶ�
ĞĐŽůŽŐŝĐĂů�ĞƉŝƐƚĞŵŽůŽŐǇ�ĚĞĐĞŶƚĞƌƐ�ŶĂƌƌŽǁ�ŚƵŵĂŶ�ĐŽŶĐĞƉƚƐ�
ĂŶĚ�ďƌĂŝŶͲďĂƐĞĚ�ŝŶƚĞůůŝŐĞŶĐĞ�ŝŶ�ĨĂǀŽƌ�ŽĨ�ŵƵůƟƐĐĂůĂƌ�ďĞŚĂǀͲ
ŝŽƌ͕ �ĐŽƵƉůĞĚ�ĂŶĚ�ĚŝƐƚƌŝďƵƚĞĚ�ŝŶƚĞůůŝŐĞŶĐĞ͕�ĂŶĚ�ƚŚĞ�ĚĞƐŝŐŶ�ŽĨ�
ǀŽůƵŵŝŶŽƵƐ�ĐŽŶŶĞĐƟŽŶƐ�ƌĂƚŚĞƌ�ƚŚĂŶ�ƉĂƚŚƐ�ƚŽǁĂƌĚ�ĞǆĐůƵƐŝǀĞ�
ŐŽĂů�ĐŽŵƉůĞƟŽŶ͘

^h�:��d/s����K>K'/�^
/Ŷ�ƚŚĞ�ĐŽŶƚĞǆƚ�ŽĨ�Ă�ŚĂǌǇ�ƉĞƌĐĞƉƚƵĂů͕�ƚĞĐŚŶŽůŽŐŝĐĂů͕�ĂŶĚ�ďŝŽͲ
ůŽŐŝĐĂů�ƐƉĂĐĞ�ŽĨ�ŝŶƚĞƌĂĐƟŽŶƐ͕�ĚĞƐŝŐŶ�ŵƵƐƚ�ŇĞǆ�ŝƚƐ�ĚǇŶĂŵŝĐ�
ĂŶĚ�ƐǇŵďŝŽƟĐ�ƉŽƚĞŶƟĂů�ďĞǇŽŶĚ�ƐƵƉĞƌĮĐŝĂů�ŐƌĞĞŶ�ĂƉƉůŝƋƵĞ�
ĂŶĚ�ƚŽŽƚŚůĞƐƐ�ďŝŽŵŝŵŝĐƌǇ͘�/Ŷ�ĂŶ�ĂƩĞŵƉƚ�ƚŽ�ĞǆƉůŽƌĞ�ƚŚĞ�ŝŶƚĞŶͲ
ƐŝǀĞ�ƉƌŽƉĞƌƟĞƐ�ŽĨ�ƚŚĞ�ŵĞĚŝĂ�ŽĨ�ĚĞƐŝŐŶ͕�ŵĂŶǇ�ƉƌĂĐƟƟŽŶĞƌƐ�
ĂƌĞ�ƚƵƌŶŝŶŐ�ƚŽ�ŵĂƚĞƌŝĂů�ďĞŚĂǀŝŽƌ͘ ��ĚǀĂŶĐĞƐ�ŝŶ�ŵĂƚĞƌŝĂů�ĂŶĚ�
ĐŽŵƉƵƚĞƌ�ƐĐŝĞŶĐĞ�ŚĂǀĞ�ĞŶĂďůĞĚ�ƌĞĐĞŶƚ�ƉƌŽŐƌĞƐƐ�ŽŶ�ĂĐƟǀĞ�
ŵĂƚĞƌŝĂůƐ�Ͷ�ĨƌŽŵ�ƐǇŶƚŚĞƟĐ�ďŝŽůŽŐǇ͕�ƚŽ�ŶĂŶŽƐĐĂůĞ�ƐƚƌƵĐƚƵƌĞƐ͕�
ƚŽ�ŵŽĚƵůĂƌ�ƐĞůĨͲĂƐƐĞŵďůŝŶŐ�ƌŽďŽƚƐ͘�/Ŷ��ĐƟǀĞ�DĂƩĞƌ͕ �ĚĞƐŝŐŶĞƌ�
^ŬǇůĂƌ�dŝďďŝƚƐ�ĨƌŽŵ�D/d͛Ɛ��ĐƟǀĞ�DĂƩĞƌ�>Ăď�ĚŝƐĐƵƐƐĞƐ�ŚŽǁ�
ǁĞ�ĐĂŶ�ƌĞĚĞĮŶĞ�ŽƵƌ�ƌĞůĂƟŽŶƐŚŝƉƐ�ǁŝƚŚ�ŵĂƩĞƌ�ďǇ�ĞŵďĞĚĚŝŶŐ�
ŚŝƐƚŽƌŝĐĂůůǇ�ĚŝŐŝƚĂů�ĐŽŶĐĞƉƚƐ�ůŝŬĞ�͞ůŽŐŝĐ͕�ƌĞƉƌŽŐƌĂŵŵĂďŝůŝƚǇ͕�
ƌĞĐŽŶĮŐƵƌĂƟŽŶ͕�ĞƌƌŽƌ�ĐŽƌƌĞĐƟŽŶ͕�ĂŶĚ�ĂƐƐĞŵďůǇͬĚŝƐĂƐƐĞŵďůǇ͟�
ŝŶƚŽ�ƚŚĞ�ƉŚǇƐŝĐĂů�ǁŽƌůĚ͕�ĂŶĚ�ŚŝƐƚŽƌŝĐĂůůǇ�ŶĂƚƵƌĂů�ƉƌŽƉĞƌƟĞƐ�ůŝŬĞ�
͞ŐƌŽǁƚŚ͕�ƌĞƉĂŝƌ͕ �ŵƵƚĂƟŽŶ͕�ĂŶĚ�ƌĞƉůŝĐĂƟŽŶ͟�ŝŶƚŽ�ƚŚĞ�ƐǇŶƚŚĞƟĐ�
ǁŽƌůĚ͖�ƉŽƐŝƟŶŐ�ƚŚĂƚ�͞ ƚŚĞƐĞ�ƉƌŝŶĐŝƉůĞƐ�ĂƌĞ�ŶŽǁ�ĨƵŶĚĂŵĞŶƚĂůůǇ�
ĂǀĂŝůĂďůĞ�ƚŽ�ƌĞĂĚͬ�ǁƌŝƚĞ�ǁŝƚŚŝŶ�ŵĂƩĞƌ�ŝƚƐĞůĨ͘͟ϭϴ�KƵƚƐŝĚĞ�ŽĨ�ƚŚĞƐĞ�
ŶĞĂƚůǇ�ďŽƵŶĚ�ďŝŽͲƐǇŶƚŚĞƟĐ�ŚǇďƌŝĚŝǌĂƟŽŶƐ͕�ŚŽǁĞǀĞƌ͕ �ůŝĞ�ƐĞƚƐ�
ŽĨ�ĞǆƉƌĞƐƐŝŽŶƐ�ƚŚĂƚ�ĂƌĞ�ůĞƐƐ�ĚĞƉĞŶĚĂďůĞ͕�ďƵƚ�ĨĂƌ�ŵŽƌĞ�ŽƉĞŶ�
ĂŶĚ�ĨĂƌ�ŵŽƌĞ�ĞǆƉƌĞƐƐŝǀĞ͘�dŚƌŽƵŐŚ�ƚŚĞ�ůĞŶƐ�ŽĨ�ŵĂƚĞƌŝĂůŝƚǇ͕�ĨŽƌ�
ĞǆĂŵƉůĞ͕�ǁŽŽĚ�ƉŽƐƐĞƐƐĞƐ�ĂŶŝƐŽƚƌŽƉŝĐ�ĂŶĚ�ŝŶĨŽƌŵĂƟŽŶͲƌŝĐŚ�

&ŝŐƵƌĞ�Ϯ͘�KĚƵŵ�ƚŽ��ŬŝƌĂ�;ZĞƉƌŽĚƵĐĞĚ�ďǇ�ƉĞƌŵŝƐƐŝŽŶ�ĨƌŽŵ��ŶĞƌŐǇ�^ǇƐƚĞŵƐ�ĂŶĚ��ŶǀŝƌŽŶŵĞŶƚĂů��ĚƵĐĂƟŽŶ͖��ůŝǌĂďĞƚŚ��͘�KĚƵŵ�ĂŶĚ�,ŽǁĂƌĚ�d͘�KĚƵŵ͘�Akira͕�ϭϵϴϴͿ͘
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ĐŚĂƌĂĐƚĞƌŝƐƟĐƐ�ƚŚĂƚ�ĂƌĞ�ůŽƐƚ�ŝŶ�ĨĂďƌŝĐĂƟŽŶ�ŵĞƚŚŽĚƐ�ĂŐŶŽƐƟĐ�
ƚŽ�ŝƚƐ�ŵĂƚĞƌŝĂů�ĐĂƉĂďŝůŝƟĞƐ͘��Ƶƚ�ƚŚĞ�ĂĐƚ�ŽĨ�ŝƐŽůĂƟŶŐ�ǁŽŽĚ�ĨƌŽŵ�
ŝƚƐ�ƚƌĞĞ�ĞǆƚƌĂĐƚƐ� ŝƚ�ĨƌŽŵ�ĞǆƉĂŶƐŝǀĞ�ŵǇĐŚŽƌƌŚŝǌĂů�ŶĞƚǁŽƌŬƐ�
ǁŚĞƌĞ� ĨƵŶŐŝ�ĞǆĐŚĂŶŐĞ�ƉŚŽƐƉŚŽƌƵƐ�ĂŶĚ�ŶŝƚƌŽŐĞŶ�ĂĐƋƵŝƌĞĚ�
ĨƌŽŵ�ƚŚĞ�ƐŽŝů�ǁŝƚŚ�ĐĂƌďŽŶͲƌŝĐŚ�ƐƵŐĂƌƐ�ƉƌŽĚƵĐĞĚ�ďǇ�ƚŚĞ�ƚƌĞĞ�
ĚƵƌŝŶŐ�ƉŚŽƚŽƐǇŶƚŚĞƐŝƐ͖�ĂŶĚ�ƐĞǀĞƌƐ�ƚŚĞ�ŶƵƚƌŝĞŶƚ͕�ŐĞŶĞƟĐ͕�ĂŶĚ�
ŚŽƌŵŽŶĂů�ŶĞƚǁŽƌŬƐ�ǁŝƚŚ�ƐƵƌƌŽƵŶĚŝŶŐ�ƚƌĞĞƐ�ǁŚŝĐŚ�ĐĂŶ�ĐŽŵͲ
ŵƵŶŝĐĂƚĞ�ǁĂƌŶŝŶŐƐ�ƚŽ�ĞĂĐŚ�ŽƚŚĞƌ�ĂďŽƵƚ�ŝŵŵŝŶĞŶƚ�ĂƩĂĐŬƐ͕�ĂƐ�
ǁĞůů�ĂƐ�ďĂůĂŶĐĞ�ĂŶĚ�ĚŝƐƚƌŝďƵƚĞ�ƌĞƐŽƵƌĐĞƐ͘19 

dŚĞ�ĐĂƉĂĐŝƚǇ�ŽĨ�ƚŚĞ�ůŝǀŝŶŐ�ƚƌĞĞ�ĐƌĞĂƚĞƐ�ďƌŽĂĚĞƌ�ƉŽƚĞŶƟĂů�ĨŽƌ�
ĚĞƐŝŐŶ͘�/Ŷ�ϭϵϳϴ͕�<ĂƚŚĞƌŝŶĞ��ĂƌƚĞƌ��ǁĞů�ĂŶĚ�,d�KĚƵŵ�ŝŶƚƌŽͲ
ĚƵĐĞĚ� ƚŚĞ� ƵƐĞ� ŽĨ� &ůŽƌŝĚŝĂŶ� ĐǇƉƌĞƐƐ� ƐǁĂŵƉƐ� ĨŽƌ� ŶƵƚƌŝĞŶƚ�
ƌĞŵŽǀĂů�ĂŶĚ�ǁĂƐƚĞǁĂƚĞƌ�ƌĞĐǇĐůŝŶŐ͘20�dŚĞŝƌ�ƌĞƐĞĂƌĐŚ�ŝůůƵƐƚƌĂƚĞĚ�
ƚŚĞ�ƉŽǁĞƌ�ŽĨ�ǁŽƌŬŝŶŐ�ǁŝƚŚ�ůŽĐĂů�ĞĐŽůŽŐŝĞƐ�ƚŽ�ƌĞůŝĞǀĞ�ƉƌĞƐƐƵƌĞ�
ŽŶ�ŽǀĞƌďƵƌĚĞŶĞĚ�ŝŶĨƌĂƐƚƌƵĐƚƵƌĞƐ͕�ĂŶĚ�ŝŶƐƉŝƌĞĚ�ŵĂŶǇ�ĚĞƐŝŐŶͲ
ĞƌƐ�ĂŶĚ�ƵƌďĂŶŝƐƚƐ�ƚŽ�ĐŽŶƐŝĚĞƌ�ŝƐƐƵĞƐ�ŽĨ�ĞĐŽůŽŐŝĐĂů�ĐŽŶƚĞǆƚ͘��Ƶƚ�
ƚŚŽƵŐŚ�ƚŚŝƐ�ǁŽƌŬ�ĞŶŐĂŐĞƐ�ĞĐŽůŽŐŝĐĂů�ƉƌŽĐĞƐƐĞƐ�ŽĨ�ĞǆĐŚĂŶŐĞ͕�
ŝƚ�ŵĂŬĞƐ�ƵƐĞ�ŽĨ�ƉůĂŶƚ�ůŝĨĞ�ŝŶ�Ă�ǁĂǇ�ƚŚĂƚ�ƌĞůĞŐĂƚĞƐ�ŝƚ�ƚŽ�ƚŚĞ�ƐƚĂͲ
ƚƵƐ�ŽĨ�ĂŶ�ǁŽƌŬĞƌ�ŝŶ�Ă�dĂǇůŽƌŝƐƚ�ŵĂĐŚŝŶĞ͕�ǀĂůƵĂďůĞ�ďǇ�ǁĂǇ�ŽĨ�
Ă�ŶĂƌƌŽǁ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ�ŽĨ�ƵƟůŝƚǇ�ƌĂƚŚĞƌ�ƚŚĂŶ�ĞǆƉƌĞƐƐŝǀŝƚǇ͕�
ĐƌĞĂƟǀŝƚǇ͕�ĂŶĚ�ŝŶƚĞůůŝŐĞŶĐĞ͘�hƐŝŶŐ�ďĞŚĂǀŝŽƌ�ĂŶĚ�ĞǆƉƌĞƐƐŝŽŶ�ĂƐ�
Ă�ĨƌĂŵĞǁŽƌŬ�ĨŽƌ�ĞǆƉůŽƌĂƟŽŶ�ĂŶĚ�ƐƚƵĚǇ�ŚĂƐ�ůĞĚ�ƚŽ�ƌĞǀĞůĂƚŽƌǇ�
ĚŝƐĐŽǀĞƌŝĞƐ�ĂďŽƵƚ�ƉůĂŶƚ�ůŝĨĞ�ǁŚŝĐŚ�ĞǆƚĞŶĚ�ǀŝďƌĂŶĐǇ�ƚŽ�ƉƌĞǀŝͲ
ŽƵƐůǇ�ŶĞƵƚƌĂů�ĐŽŶĐĞƉƚƐ�ŽĨ�ĞŶǀŝƌŽŶŵĞŶƚĂů�ĐŽŶƚĞǆƚ͘�/Ŷ�ŚĞƌ�ǁŽƌŬ͕�
ďŝŽůŽŐŝĐĂů�ƐĐŝĞŶƟƐƚ��ƌ͘ �DŽŶŝĐĂ�'ĂŐůŝĂŶŽ�ĞǆƉĞƌŝŵĞŶƚĂůůǇ�ƚĞƐƚƐ�
͞ƚŚĞ�ĐŽŐŶŝƟǀĞ�ĂďŝůŝƟĞƐ�ŽĨ�ƉůĂŶƚƐ͕�ŝŶĐůƵĚŝŶŐ�ƉĞƌĐĞƉƟŽŶ͕�ůĞĂƌŶͲ
ŝŶŐ�ƉƌŽĐĞƐƐĞƐ͕�ŵĞŵŽƌǇ�ĂŶĚ�ĐŽŶƐĐŝŽƵƐŶĞƐƐ͘͟21��ĐĐŽƌĚŝŶŐ�ƚŽ�
ĐƵƌƌĞŶƚ�ƌĞƐĞĂƌĐŚ͕�ƚŚĞ�ǀŝĞǁ�ƚŚĂƚ�ƉůĂŶƚƐ�ĂƌĞ�ƉƌĞƉƌŽŐƌĂŵŵĞĚ�

ƚŽ�ŐƌŽǁ�ƚŚĞ�ǁĂǇ�ƚŚĞǇ�ĚŽ�ŝƐ�ŶŽ�ůŽŶŐĞƌ�ƚĞŶĂďůĞ͗�ƉůĂŶƚƐ�ůŝǀĞ�ŝŶ�
Ă�ƐƵďũĞĐƟǀĞ�ǁŽƌůĚ�ǁŚĞƌĞ�ƚŚĞǇ�ůĞĂƌŶ�ĨƌŽŵ�ƉĂƐƚ�ĞǆƉĞƌŝĞŶĐĞƐ�
ŝŶ�ǁĂǇƐ�ƚŚĂƚ�ƐŚĂƉĞ�ƚŚĞŝƌ�ƉĞƌĐĞƉƟŽŶ�ĂŶĚ�ĂĐƟǀŝƚǇ͘�/Ŷ�ŽŶĞ�ŽĨ�
ŚĞƌ�ĞǆƉĞƌŝŵĞŶƚƐ͕��ƌ͘ �'ĂŐůŝĂŶŽ�ĚĞŵŽŶƐƚƌĂƚĞƐ�ĐŽŵƉůĞǆ�ůĞĂƌŶͲ
ŝŶŐ�ƉƌŽĐĞƐƐĞƐ�ŽĨ�ƚŚĞ�ĐŽŵŵŽŶ�ŐĂƌĚĞŶ�ƉĞĂ͕�WŝƐƵŵ�ƐĂƟǀƵŵ͕�
ďǇ�ƚƌĂŝŶŝŶŐ�ƚŚĞ�ƉĞĂ�ƐĞĞĚůŝŶŐƐ�ƚŽ�ĂƐƐŽĐŝĂƚĞ�ĨĂŶ�ƐŽƵŶĚƐ�ǁŝƚŚ�
ůŝŐŚƚ�ŝŶ�ƚŚĞ�ƐĂŵĞ�ǁĂǇ�WĂǀůŽǀ�ƚƌĂŝŶĞĚ�ŚŝƐ�ĚŽŐƐ�ŵŽƌĞ�ƚŚĂŶ�Ă�
ĐĞŶƚƵƌǇ� ĞĂƌůŝĞƌ͘ � dŚŝƐ� ƐƚƵĚǇ� ǁĂƐ� ƚŚĞ� ĮƌƐƚ� ƚŽ� ĚĞŵŽŶƐƚƌĂƚĞ�
ƚŚĂƚ�ƉůĂŶƚƐ�ĂƌĞ�͞ĐĂƉĂďůĞ�ŽĨ�ƉĞƌĨŽƌŵŝŶŐ�ĂƐƐŽĐŝĂƟǀĞ�ůĞĂƌŶŝŶŐ�
ƚĂƐŬƐ�ŝŶǀŽůǀŝŶŐ�ŵĞŵŽƌǇ͕�ĂŶƟĐŝƉĂƟŽŶ͕�ĐŚŽŝĐĞ�ďĞŚĂǀŝŽƌƐ͕�ĂŶĚ�
ĚĞĐŝƐŝŽŶͲŵĂŬŝŶŐ͘͟22

tŽƌŬŝŶŐ�ǁŝƚŚ�Ă�ůŽĐĂů�ĞĐŽůŽŐŝĐĂů�ĂĐƚŽƌ�ĂƐ�͞Ă�ƉƌŽĐĞƐƐ͕�Ă�ƐǁĂƌŵ�
ŽĨ�ĂĐƟǀŝƚǇ͕�ĂŶĚ�Ă�ĚǇŶĂŵŝĐ�ƉůĂŶĞƚĂƌǇ�ĨŽƌĐĞ͟23�ŚĂƐ�ƚŚĞ�ƉŽƚĞŶͲ
ƟĂů�ƚŽ�ĚĞĮŶĞ�ŶŽǀĞů�ƐƉĂƟĂů�ƉƌĂĐƟĐĞƐ͘�dŚĞ�ĨŽůůŽǁŝŶŐ�ƉƌŽũĞĐƚ�
ƌĞƉƌĞƐĞŶƚƐ�ĂŶ�ĂƩĞŵƉƚ�ƚŽ�ǁŽƌŬ�ǁŝƚŚ�ƉůĂŶƚ�ďĞŚĂǀŝŽƌ�ĂŶĚ�ĐŽŵͲ
ŵƵŶŝƚǇ͖�ĞŶŐĂŐŝŶŐ�ŝƐƐƵĞƐ�ŽĨ�ĚŝƐƚƵƌďĂŶĐĞ͕�ĨƌĂŐŵĞŶƚĂƟŽŶ͕�ĂŶĚ�
ƐŽĐŝĂů�ĂƐƐĞŵďůǇ�ƚŽǁĂƌĚƐ�ƚŚĞ�ŐŽĂů�ŽĨ�ĐĂƚĂůǇǌŝŶŐ�ŚǇďƌŝĚ�ĞĐŽͲ
ůŽŐŝĐĂů�ƉƌŽĐĞƐƐĞƐ͘

�ĞŚĂǀŝŽƌĂů�>ĂŶĚƐĐĂƉĞ�;�>Ϳ�ŝƐ�Ă�ƉƌŽũĞĐƚ�ĚĞǀĞůŽƉĞĚ�ǁŝƚŚ�EŝĐŽůĂƐ�
�ǌĞů�ƚŚĂƚ�ƉƌŽƉŽƐĞƐ�ĂƵƚŽŶŽŵŽƵƐ�ĂŶĚ�ďĞŚĂǀŝŽƌĂů�ƉĂƌƚŶĞƌƐŚŝƉ�
ďĞƚǁĞĞŶ�Ă�ƌŽďŽƟĐ�ĂŐĞŶƚ�ĂŶĚ�ƵƌďĂŶ�ƉůĂŶƚ�ĐŽŵŵƵŶŝƟĞƐ�ŝŶ�Ă�
WŝƩƐďƵƌŐŚ�ǀĂĐĂŶƚ�ůŽƚ͘�/Ŷ�ƚŚĞ�ĐŽŶƚĞǆƚ�ŽĨ�ƚŚĞ�ĞǆƉůŽŝƚĂƟǀĞ�ƐƵďͲ
ƐƵŵƉƟŽŶ�ŽĨ�Ă�ŶĞŝŐŚďŽƌŚŽŽĚ�ďǇ�ĞǆĐůƵƐŝŽŶĂƌǇ�ŐĞŶƚƌŝĮĐĂƟŽŶ͕�
ĂŶĚ�Ă�ůĂŶĚ�ŵĂŝŶƚĞŶĂŶĐĞ�ƐƚƌĂƚĞŐǇ�ǁŚŝĐŚ�ƐƚƌŝƉƐ�ƚŚĞ�ůŽƚ�ŽĨ�ŝƚƐ�
ĂŐĞŶĐǇ͕�ǁĞ�ĚĞƐŝŐŶĞĚ�Ă�ĨƌĂŵĞǁŽƌŬ�ĨŽƌ�ĞĐŽůŽŐŝĐĂů�ĐŽĚĞƚĞƌͲ
ŵŝŶĂƟŽŶ�ďĞƚǁĞĞŶ�ƌŽďŽƟĐ�ĂŶĚ�ƉůĂŶƚ�ŝŶƚĞůůŝŐĞŶĐĞ͘�dŚĞ�ƌŽǀĞƌ�
ƵƐĞƐ� ƐĞŶƐŽƌƐ� ƚŽ�ŐĂƵŐĞ�ĞŶǀŝƌŽŶŵĞŶƚĂů� ĐŽŶĚŝƟŽŶƐ�ĂŶĚ� ƐŝƚĞ�
ƵƐĞ�ƚŽ�ďĞŚĂǀĞ�ŝŶ�ƌĞĂůͲƟŵĞ͕�ƉƵƐŚŝŶŐ�ĞĂƌƚŚ�ĂŶĚ�ƉůĂŶƟŶŐ�ƐĞĞĚƐ�
ƵƐŝŶŐ�ĂŶ�ŽƉĞŶ�ĚĂƚĂďĂƐĞ�ŽĨ�ƉůĂŶƚ�ĐŽŵŵƵŶŝƟĞƐ͘�dŚĞ�ĚĂƚĂďĂƐĞ�
ŝƐ�ĐŽŵƉƌŝƐĞĚ�ŽĨ�ĐůŝŵĂĐƟĐĂůůǇ�ĂƉƉƌŽƉƌŝĂƚĞ�ƉůĂŶƚƐ�ƌĞƐŝůŝĞŶƚ�ƚŽ�
ƐƚƌĞƐƐŽƌƐ�ůŝŬĞ�ƐŽŝů�ĐŽŶƚĂŵŝŶĂƟŽŶ͕�ŝŶƵŶĚĂƟŽŶ͕�ĂŶĚ�ĚƌŽƵŐŚƚ͘�
dŚĞǇ� ĂƌĞ� ĐůĂƐƐŝĮĞĚ� ŝŶƚŽ� ƐŽĐŝĂů� ŐƌŽƵƉƐ͕�ǁŚŝĐŚ� ĂƌĞ� ƵƐĞĚ� ƚŽ�
ŽƌĚĞƌ�ƚŚĞŵ�ŝŶƚŽ�ďŝŽĚŝǀĞƌƐĞ�ƐƵƉĞƌŽƌŐĂŶŝƐŵƐ�ǁŝƚŚ�ĂƐƐŽĐŝĂƚĞĚ�
ƌŽďŽƟĐ�ďĞŚĂǀŝŽƌĂů�ƐĐŚĞŵĂƐ�;ĮŐƵƌĞ�ϰͿ͘�dŚĞ�ƌŽǀĞƌ�ƐŽǁƐ�ƚŚĞ�
ƐĞĞĚƐ�ŝŶ�ƐƚĂŐĞƐ͘�/ƚƐ�ƉĂƚŚƐ�ĂƌĞ�ĚĞƉĞŶĚĞŶƚ�ŽŶ�ŵŽƌƉŚŽůŽŐŝĐĂů͕�
ŚĂďŝƚƵĂů͕�ĂŶĚ�ĐŽŶƚĞǆƚƵĂů�ĐƵĞƐ�ƚŚĂƚ�ĚĞƚĞƌŵŝŶĞ�ƐƉĞĞĚ͕�ƌĞƉƵůͲ
ƐŝŽŶ͕�ĂŶĚ�ĂƩƌĂĐƟŽŶ�;ĮŐƵƌĞ�ϱͿ͘�dŚĞ�ĞƉŝƐƚĞŵŝĐ�ĨƌĂŵĞǁŽƌŬ�ĨŽƌ�
ƌŽďŽƚ�ďĞŚĂǀŝŽƌ� ŝƐ� ŝŶƐƉŝƌĞĚ� ƚŽ�ǁŽƌŬ� ƚŽǁĂƌĚ� ƚŚĞ� ĨŽƌŵĂƟŽŶ�
ŽĨ�ƐƵďũĞĐƟǀŝƚǇ�ĂŶĚ�ŝŶƚĞůůŝŐĞŶĐĞ�ƚŚƌŽƵŐŚ�ůŽŐŝĐƐ�ƚŚĞŽƌŝǌĞĚ�ďǇ�
sĂůĞŶƟŶŽ��ƌĂŝƚĞŶďĞƌŐ͘

EĞƵƌŽƐĐŝĞŶƟƐƚ� ĂŶĚ� ĐǇďĞƌŶĞƟĐŝƐƚ� sĂůĞŶƟŶŽ� �ƌĂŝƚĞŶďĞƌŐ 
ĚĞǀĞůŽƉƐ� Ă� ĐŽŶĐĞƉƚƵĂů� ŵŽĚĞů� ĨŽƌ� Ă� ƌŽďŽƚ� ŝŶ� sĞŚŝĐůĞƐ͗�
�ǆƉĞƌŝŵĞŶƚƐ�ŝŶ�^ǇŶƚŚĞƟĐ�WƐǇĐŚŽůŽŐǇ͕�ŝŶ�ǁŚŝĐŚ�ŚĞ�ĂƌŐƵĞƐ�ĨŽƌ�
Ă�͞ƐĐŝĞŶĐĞ�ĮĐƟŽŶ�ŝŶ�ƚŚĞ�ƐĞƌǀŝĐĞ�ŽĨ�ƐĐŝĞŶĐĞ͘͟Ϯϰ�,Ğ�ĞǆƉůĂŝŶƐ�
Ă� ƐĞƌŝĞƐ�ŽĨ�ǀĞŚŝĐůĞƐ� ƚŚĂƚ�ŵĂŬĞ�ƵƐĞ�ŽĨ� ƐŝŵƉůĞ� ŝŶƚĞƌĂĐƟŽŶƐ�
ďĞƚǁĞĞŶ�ŵŽƚŽƌƐ� ĂŶĚ� ƐĞŶƐŽƌƐ� ƚŽ� ƉƌŽĚƵĐĞ� ďĞŚĂǀŝŽƌƐ� ůŝŬĞ�
ĨĞĂƌ͕ �ĂŐŐƌĞƐƐŝŽŶ͕�ůŽǀĞ͕�ĂŶĚ�ĞǆƉůŽƌĂƟŽŶ͘�dŚĞ�ŝŶƚƌŽĚƵĐƟŽŶ�ŽĨ�
ƚŚƌĞƐŚŽůĚ�ĚĞǀŝĐĞƐ�ĐĂŶ�ƉƌŽŵƉƚ�ƚŚĞ�ĞŵĞƌŐĞŶĐĞ�ŽĨ�ǀĂůƵĞ�ƐǇƐͲ
ƚĞŵƐ͕�ĚĞĐŝƐŝŽŶͲŵĂŬŝŶŐ͕�ĂŶĚ�ƉŚĞŶŽŵĞŶĂ�ƚŚĂƚ�ůŽŽŬ�ǀĞƌǇ�ŵƵĐŚ�
ůŝŬĞ�ůŽŐŝĐ�ĂŶĚ�ŬŶŽǁůĞĚŐĞ͘��ŽŶĐĞƌŶŝŶŐ�ƚŚĞ�ŝƐƐƵĞ�ŽĨ�ŵĞŵŽƌǇ�ŝŶ�
Ă�ƐǇƐƚĞŵ͕�ŽŌĞŶ�ĂƌŐƵĞĚ�ĨƵŶĚĂŵĞŶƚĂů�ƚŽ�ŝƚƐ�ĐĂƉĂĐŝƚǇ�ƚŽ�ůĞĂƌŶ�
ĂŶĚ�ĂĚĂƉƚ͕��ƌĂŝƚĞŶďĞƌŐ�ĂƌŐƵĞƐ�ƚŚĂƚ�͞ ƚŚĞƌĞ�ŝƐ�ƌŽŽŵ�ĨŽƌ�ŵĞŵŽƌǇ�

&ŝŐƵƌĞ�ϯ͘�^�D�ŝŵĂŐĞ�ŽĨ�KĂŬ�ƉŽƌĞƐ͘�;DĐŬĚĂŶĚǇ͕�ĚŝƐƚƌŝďƵƚĞĚ�ƵŶĚĞƌ�Ă���Ͳ�z�
Ϯ͘ϱ�ůŝĐĞŶƐĞͿ͘
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ŝŶ�Ă�ŶĞƚǁŽƌŬ�ŽĨ�ƚŚƌĞƐŚŽůĚ�ĚĞǀŝĐĞƐ͕�ŝĨ�ŝƚ�ŝƐ�ůĂƌŐĞ�ĞŶŽƵŐŚ͟25�Ͷ�ŝ͘Ğ͘�
ŝĨ�Ă�ůŝŐŚƚ�ƐĞŶƐŽƌ�ƌŝŶŐƐ�Ă�ďĞůů�ǁŚĞŶ�ŝƚ�ŚŝƚƐ�Ă�ĐĞƌƚĂŝŶ�ƚŚƌĞƐŚŽůĚ͕�ƚŚĞ�
ƌŝŶŐ�ƐŝŐŶŝĮĞƐ�ƚŚĂƚ�ƚŚĞ�ǀĞŚŝĐůĞ�ƉĂƐƐĞĚ�Ă�ůŝŐŚƚ͕�ƚƌŝŐŐĞƌŝŶŐ�ĂŶŽƚŚĞƌ�
ƌĞĂĐƟŽŶ�ǁŚŝĐŚ�ĚŽĞƐ�ŶŽƚ�ŶĞĐĞƐƐĂƌŝůǇ�ŶĞĞĚ�ƚŽ�ƌĞůǇ�ŽŶ�ƚŚĞ�ŵĞŵŽƌǇ�
ŽĨ�ƉĂƐƐŝŶŐ�Ă�ůŝŐŚƚ�ŝŶ�ƚŚĞ�ǁĂǇ�ƚŚĂƚ�ǁĞ�ƚƌĂĚŝƟŽŶĂůůǇ�ƵŶĚĞƌƐƚĂŶĚ�
ŵĞŵŽƌǇ�;ĂƐ�Ă�ƌĞƉŽƐŝƚŽƌǇ�ƚŚĂƚ�ŝƐ�ĐĂůůĞĚ�ƵƉŽŶͿ͘�/Ŷ�Ă�ƐŝƚƵĂƟŽŶ�ǁŚĞƌĞ�
Ă�ǀĞŚŝĐůĞ�ŵƵƐƚ͕�ĨŽƌ�ĞǆĂŵƉůĞ͕�ƉĞƌĨŽƌŵ�Ă�ĐĂůĐƵůĂƟŽŶ�ƚŽŽ�ůĂƌŐĞ�ĨŽƌ�
ŝƚƐ�ůŝŵŝƚĞĚ�ƉĂƌƚƐ͕�ƚŚĞ�ǀĞŚŝĐůĞ�ĐĂŶ�ŵĂŬĞ�ƵƐĞ�ŽĨ�ŝƚƐ�ƐƵƌƌŽƵŶĚŝŶŐƐ�
ƚŽ�ŚĞůƉ�ŝƚ͘��ƌĂŝƚĞŶďĞƌŐ�ŝŶƚƌŽĚƵĐĞƐ�ƚŚĞ�ĞǆĂŵƉůĞ�ŽĨ�Ă�ǀĞŚŝĐůĞ�ŽŶ�Ă�
ďĞĂĐŚ͕�ĐƌĂǁůŝŶŐ�ŽŶ�ƚŚĞ�ƐĂŶĚ͕�ŵĂŬŝŶŐ�ŵĂƌŬƐ�ƚŽ�ƌĞƉƌĞƐĞŶƚ�ůĂƌŐĞ�
ŶƵŵďĞƌƐ�ƐƵĐŚ�ƚŚĂƚ�ŝƚ�ĐĂŶ�ĐƌĂǁů�ďĂĐŬ�ĂŶĚ�ĨŽůůŽǁ�ŝƚƐ�ŽǁŶ�ƚƌĂĐŬ�ƚŽ�
ƌĞĂĚ�ƚŚĞ�ŶƵŵďĞƌƐ�ƚŽ�ƉƵƚ�ďĂĐŬ�ŝŶƚŽ�ŝƚƐ�ĐĂůĐƵůĂƟŽŶƐ͘�dŚĞ�ǀĞŚŝĐůĞ�
ŝƐ�͞ŶĞǀĞƌ�ĂďůĞ�ƚŽ�ĐŽŵƉƌĞŚĞŶĚ�ƚŚĞƐĞ�ůĂƌŐĞ�ŶƵŵďĞƌƐ�Ăƚ�ĂŶǇ�ŽŶĞ�
ŵŽŵĞŶƚ͘��Ƶƚ�ƵƐŝŶŐ�ŝƚƐĞůĨ�ĂƐ�ĂŶ�ŝŶƐƚƌƵŵĞŶƚ�ŝŶ�Ă�ůĂƌŐĞƌ�ƐĐŚĞŵĞ�
ŝŶǀŽůǀŝŶŐ�ƚŚĞ�ĞŶǀŝƌŽŶŵĞŶƚ͕�ĂŶĚ�ƉĂƌƚůǇ�ĚŝƌĞĐƚĞĚ�ďǇ�ŝƚ͕�ŝƚ�ĞŶĚƐ�ƵƉ�
ǁŝƚŚ�ƚŚĞ�ĐŽƌƌĞĐƚ�ƌĞƐƵůƚ͟Ϯϲ͘�hƐŝŶŐ�ŝƚƐ�ĞŶǀŝƌŽŶŵĞŶƚ�ĞŶĂďůĞƐ�ƚŚĞ�
ǀĞŚŝĐůĞ�ƚŽ�ǁŽƌŬ�ŽŶ�ŝŶĐƌĞĂƐŝŶŐůǇ�ĐŽŵƉůĞǆ�ƉƌŽďůĞŵƐ͘

^ƵĐŚ�Ă�ƌĞůĂƟŽŶƐŚŝƉ�ďĞƚǁĞĞŶ�ĂŐĞŶƚ�ĂŶĚ�ĞŶǀŝƌŽŶŵĞŶƚ�ďƵŝůĚƐ�
ƵƉŽŶ� ĂŶ� ĞƉŝƐƚĞŵŽůŽŐǇ� ŝŶ�ǁŚŝĐŚ� ƚŚĞ�ŵĂƚĞƌŝĂů� ĂŶĚ� ůŽŐŝĐĂů�
ďŽƵŶĚĂƌǇ�ďĞƚǁĞĞŶ�ƚŚĞ�ƚǁŽ�ďĞŐŝŶƐ�ƚŽ�ďůƵƌ͘ �BL͛Ɛ�ƌŽǀĞƌ�ďĞŚĂǀŝŽƌ�
ǁĂƐ�ĚĞƐŝŐŶĞĚ�ŝŶ�ƚŚŝƐ�ƐƉŝƌŝƚ͕�ǁŚĞƌĞ�ƚŚĞ�ƌŽǀĞƌ�ďƵŝůĚƐ�ĂŶ�ŝŶƟŵĂƚĞ�
ƌĞůĂƟŽŶƐŚŝƉ�ǁŝƚŚ�ŝƚƐ�ĞŶǀŝƌŽŶŵĞŶƚ�ĂƐ�ŶŽƚ�ŝƚƐ�ǁĂƌĚ͕�ďƵƚ�ĂƐ�ŝƚƐ�
ŵĞŵŽƌǇ�ĂŶĚ�ĐĂƉĂĐŝƚǇ�ƚŽ�ƚŚŝŶŬ͘�tĞ�ŝŶƚĞŶĚ�ĨŽƌ�ƚŚĞ�ĐŽĚĞƉĞŶͲ
ĚĞŶĐǇ�ĐŽĚĞĚ�ŝŶƚŽ�ŽƵƌ�ŵŽĚĞů�ƚŽ�ƉƵƚ�ŵĂĐŚŝŶŝĐ�ďĞŚĂǀŝŽƌ�ŝŶ�ƚŽƵĐŚ�
ǁŝƚŚ�ƉůĂŶƚ�ĐŽŵŵƵŶŝƚǇ�ŝŶƚĞƌĂĐƟŽŶƐ�ƚŽ�ĐƌĞĂƚĞ�ůŝǀŝŶŐ͕�ĚǇŶĂŵŝĐ�
ŝŶƚĞůůŝŐĞŶĐĞƐ�ƚŚĂƚ�ƚƌĂŶƐůĂƚĞ�ŝŶƚŽ�ĐŽŵƉůĞǆ�ƵƌďĂŶ�ůĂŶĚƐĐĂƉĞƐ͘�
ZĂƚŚĞƌ�ƚŚĂŶ�ƉƌŽĚƵĐŝŶŐ͕�ĐŽŶƚƌŽůůŝŶŐ͕�ĂŶĚ�ŶĂǀŝŐĂƟŶŐ�ĚĂƚĂͲƌŝĐŚ�
ĚŝŐŝƚĂů�ĞŶǀŝƌŽŶŵĞŶƚƐ�ƚŽǁĂƌĚƐ�ƐƉĞĐŝĮĐ�ƉĞƌĨŽƌŵĂƟǀĞ�ŐŽĂůƐ͕�ƚŚĞ�
ŝŶƚĞŶƟŽŶ�ŝƐ�ĨŽƌ�ƚŚĞ�ŵĂĐŚŝŶĞ�ƚŽ�ďĞ�ĚĂƚĂ�ƉŽŽƌ͕ �ĂŶĚ�ƚŚĞ�ĞŶǀŝͲ
ƌŽŶŵĞŶƚ�ƚŽ�ďĞ�ŵĂƚĞƌŝĂůůǇ͕�ŝŶƚĞůůŝŐĞŶƚůǇ͕�ĂŶĚ�ĞĐŽůŽŐŝĐĂůůǇ�ƌŝĐŚ͘�
BL ĂĐƚƐ�ĂƐ�Ă�ƐƵďũĞĐƟǀĞ�ĂŶĚ�ŵĂƚĞƌŝĂů�ďƌŝĚŐĞ�ƉŽǁĞƌĞĚ�ďǇ�ĂŶ�
ŽƉĞŶͲĞŶĚĞĚ�ĞƉŝƐƚĞŵŽůŽŐŝĐĂů�ĨƌĂŵĞǁŽƌŬ�ƚŚĂƚ�ƌĞĐĂƐƚƐ�ƚŚĞ�ƌĞůĂͲ
ƟŽŶƐŚŝƉ�ďĞƚǁĞĞŶ�ŵĞĐŚĂŶŝĐĂů�ĂŶĚ�ŶĂƚƵƌĂů�ƚŽ�ƵŶƚĞƚŚĞƌ�ŝƚƐĞůĨ�
ĨƌŽŵ��ŶƚŚƌŽƉŽĐĞŶƚƌŝĐ�ƐǇƐƚĞŵƐ�ĂŶĚ�ƚŚĞ�ŚƵŵĂŶ�ďƌĂŝŶ͘

Spiraea japonica

Viburnum lentago
Viburnum lantana

Viburnum dentatum
Trifolium repens
$ub=oѴb�l�u;Y;��l

Thermopsis villosa
Syringa meyeri ?Palibin?

Symphyotrichum novae-angliae

Acer rubrum
Acer tataricum subsp. Ginnala

�1ঞmb7b-�-u]�|-
Amelanchier arborea
�lvomb-�_�0ub1_ঞb

Andropogon gerardii
Asclepias syriaca

Betula pendula
Chamaechrista fasciculata

Clethra alnifolia
Cornus racemosa

Cornus sericea
Dalea purpurea

Deschampsia cespitosa
Desmodium canadense

Echinacea purpurea
Elymus virginiana
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Helianthus annuus
�b;uo1_Ѵo;�_bu|-�vvrĺ�-u1ঞ1-

��7u-vঞv�1-m-7;mvbv
Hypericum adpressum
Hypericum kalmianum

Iris cristata
�bm�l��vb|-ঞvvbl�l
��rbm�v���_�0ub7-

Malus coranaria
Matelea obliqua

Meehania cordata
Miscanthus giganteus

Monarda punctata
�om7-u7-�Cv|�Ѵov-

Myrica pensylvanica
Packera aurea

Panicum virgatum
�-vvbYou-�Ѵ�|;-

Penstemon digitalis
Penstemon laevigatus

Physocarpus opulifolius
Pinus mugo

Pinus strobus
Pinus sylvestris

Platanthera peramoena
Populus simonii ?Corriere?

Primula meadia
Quercus rubra

Rosa blanda
Rosa palustris

Rosa virginiana
Rudbeckia hirta

"-Ѵb��-Ѵ0-
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Sambucus americana
Sambucus nigra

Schizophragma hydrangeoides

Symphyotrichum ericoides
Symphyotrichum drummondii

Stephanandra incise
Spiranthes lucida

Senna hebecarpa

Sorbaria sorbifolia
Solidago nemoralis

Sisyrinchium albidum
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Populus simonii ?Corriere?

Schizophragma hydrangeoides
�-vvbYou-�Ѵ�|;-
Matelea obliqua
�1ঞmb7b-�-u]�|-

Trifolium repens
$ub=oѴb�l�u;Y;��l
Spiranthes lucida
Packera aurea
Meehania cordata
Iris cristata
Hypericum kalmianum
��7u-vঞv�1-m-7;mvbv
�;7;u-�_;Ѵb�
Deschampsia cespitosa

Thermopsis villosa
Syringa meyeri ?Palibin?
Symphyotrichum novae-angliae
Symphyotrichum ericoides
Symphyotrichum drummondii
Stephanandra incise
Solidago nemoralis
Sisyrinchium albidum
Senna hebecarpa
Rudbeckia hirta
Primula meadia
Platanthera peramoena
Penstemon laevigatus
Penstemon digitalis
�om7-u7-�Cv|�Ѵov-
Monarda punctata
��rbm�v���_�0ub7-
�bm�l��vb|-ঞvvbl�l
Hypericum adpressum
�b;uo1_Ѵo;�_bu|-�vvrĺ�-u1ঞ1-
Helianthus annuus
Echinacea purpurea
Desmodium canadense
Dalea purpurea
Chamaechrista fasciculata
Asclepias syriaca

Viburnum lantana
Viburnum dentatum
Spiraea japonica
Sorbaria sorbifolia
Sambucus americana
"-Ѵb��bm|;]u-�ĵ�-h�uoŊmbv_bhbĵ
Rosa virginiana
Rosa palustris
Rosa blanda
Physocarpus opulifolius
Panicum virgatum
Myrica pensylvanica
Miscanthus giganteus
Elymus virginiana
Clethra alnifolia
Andropogon gerardii
�lvomb-�_�0ub1_ঞb

Pinus sylvestris
Pinus strobus
Pinus mugo
Malus coranaria
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Cornus sericea
Cornus racemosa
Betula pendula
Amelanchier arborea
Acer tataricum subsp. Ginnala
Acer rubrum

Quercus rubra

Viburnum lentago
Sambucus nigra
"-Ѵb��-Ѵ0-
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Echinacea purpurea
Rudbeckia hirta
Deschampsia cespitosa
Hypericum kalmianum
Packera aurea
Trifolium repens
�1ঞmb7b-�-u]�|-
Schizophragma hydrangeoides

Elymus virginiana
Clethra alnifolia
Rosa palustris

Andropogon gerardii
Acer rubrum

�-vvbYou-�Ѵ�|;-
Matelea obliqua
Spiranthes lucida
Meehania cordata
Iris cristata
��7u-vঞv�1-m-7;mvbv
Symphyotrichum ericoides
Symphyotrichum drummondii
Sisyrinchium albidum
Primula meadia
Platanthera peramoena
Penstemon laevigatus
Monarda punctata
Hypericum adpressum
�b;uo1_Ѵo;�_bu|-�vvrĺ�-u1ঞ1-
Rosa virginiana
Rosa blanda
�lvomb-�_�0ub1_ঞb

$ub=oѴb�l�u;Y;��l
�;7;u-�_;Ѵb�
Thermopsis villosa
Syringa meyeri ?Palibin?
Stephanandra incise
��rbm�v���_�0ub7-
�bm�l��vb|-ঞvvbl�l
Helianthus annuus
Dalea purpurea
Viburnum lantana
Spiraea japonica
Sorbaria sorbifolia
"-Ѵb��bm|;]u-�ĵ�-h�uoŊmbv_bhbĵ
Physocarpus opulifolius
Panicum virgatum
Miscanthus giganteus
Sambucus nigra
"-Ѵb��-Ѵ0-
Populus simonii ?Corriere?
Pinus sylvestris
Pinus mugo

u-�bm�v�r;mmv�Ѵ�-mb1-
Betula pendula
Acer tataricum subsp. Ginnala

Symphyotrichum novae-angliae
Solidago nemoralis
Senna hebecarpa
Penstemon digitalis
�om7-u7-�Cv|�Ѵov-
Desmodium canadense
Chamaechrista fasciculata
Asclepias syriaca
Viburnum dentatum
Sambucus americana
Myrica pensylvanica
Viburnum lentago
Quercus rubra
Pinus strobus
Malus coranaria
Cornus sericea
Cornus racemosa
Amelanchier arborea

_01_Mat

_01_Vine

ōƏƑō!-m]�

ōƏƒō&rub]_|

ōƏƓō��v_�

_05_Tree

Primula meadia
Sisyrinchium albidum
Spiranthes lucida
Andropogon gerardii
Elymus virginiana
Echinacea purpurea
Rudbeckia hirta

�;7;u-�_;Ѵb�
��7u-vঞv�1-m-7;mvbv
Iris cristata
Meehania cordata
Packera aurea

Platanthera peramoena
Penstemon laevigatus
Monarda punctata
Hypericum adpressum
�b;uo1_Ѵo;�_bu|-�vvrĺ�-u1ঞ1-
$ub=oѴb�l�u;Y;��l
Thermopsis villosa
��rbm�v���_�0ub7-
�bm�l��vb|-ঞvvbl�l
Helianthus annuus
Dalea purpurea
Panicum virgatum
Miscanthus giganteus
Symphyotrichum novae-angliae
Solidago nemoralis
Senna hebecarpa

�lvomb-�_�0ub1_ঞb

Penstemon digitalis
Desmodium canadense
Asclepias syriaca

Viburnum lantana
"-Ѵb��bm|;]u-�ĵ�-h�uoŊmbv_bhbĵ
Physocarpus opulifolius
Sambucus nigra
Chamaechrista fasciculata
Sambucus americana
Viburnum lentago

Schizophragma hydrangeoides
�1ঞmb7b-�-u]�|-
�-vvbYou-�Ѵ�|;-
Matelea obliqua

Trifolium repens

Deschampsia cespitosa

Cornus racemosa
Cornus sericea
Myrica pensylvanica
Viburnum dentatum
Pinus mugo
Sorbaria sorbifolia
Spiraea japonica
Stephanandra incise
Syringa meyeri ?Palibin?

�om7-u7-�Cv|�Ѵov-

Rosa blanda
Rosa virginiana
Symphyotrichum drummondii
Symphyotrichum ericoides
Clethra alnifolia
Rosa palustris
Hypericum kalmianum

Amelanchier arborea
Malus coranaria
Pinus strobus
Quercus rubra
Acer tataricum subsp. Ginnala

Acer rubrum
"-Ѵb��-Ѵ0-
Populus simonii ?Corriere?
Pinus sylvestris

u-�bm�v�r;mmv�Ѵ�-mb1-
Betula pendula

ōƏƕō
�ѴѴō"�m��-u|ō"�m��-u|ō"_-7;�"_-7;

ōƏѵō
�ѴѴō"�m

ōƏƔō
�ѴѴō"�m��-u|ō"�m

ōƏƓō
�ѴѴō"�m��-u|ō"�m��-u|ō"_-7;

ōƏƒō�-u|ō"�m��-u|ō"_-7;

ōƏƑō�-u|ō"�m��-u|ō"_-7;�"_-7;

ōƏƐō�-u|ō"_-7;�
�ѴѴō"_-7;
Hedera helix

Schizophragma hydrangeoides
Primula meadia
Rosa blanda

��7u-vঞv�1-m-7;mvbv
Matelea obliqua
Hypericum adpressum
Deschampsia cespitosa

Iris cristata
Packera aurea
Trifolium repens
�-vvbYou-�Ѵ�|;-
�1ঞmb7b-�-u]�|-
Viburnum lentago
Sambucus americana
Sambucus nigra
Physocarpus opulifolius
"-Ѵb��bm|;]u-�ĵ�-h�uoŊmbv_bhbĵ
Viburnum lantana
�om7-u7-�Cv|�Ѵov-
Miscanthus giganteus
Panicum virgatum
�bm�l��vb|-ঞvvbl�l
��rbm�v���_�0ub7-
$ub=oѴb�l�u;Y;��l
�b;uo1_Ѵo;�_bu|-�vvrĺ�-u1ঞ1-
Monarda punctata
Penstemon laevigatus
Platanthera peramoena
Sisyrinchium albidum
Spiranthes lucida
Elymus virginiana
Echinacea purpurea
Cornus racemosa
Cornus sericea
Myrica pensylvanica
Viburnum dentatum

Rosa virginiana

Stephanandra incise
Symphyotrichum drummondii
Symphyotrichum ericoides
Clethra alnifolia
Hypericum kalmianum
Amelanchier arborea
Malus coranaria
Pinus strobus
Quercus rubra
Acer tataricum subsp. Ginnala
Betula pendula
Salix alba
Acer rubrum

Senna hebecarpa

Chamaechrista fasciculata
Asclepias syriaca
Desmodium canadense
Penstemon digitalis
Solidago nemoralis
Symphyotrichum novae-angliae
Dalea purpurea
Helianthus annuus
Thermopsis villosa
Andropogon gerardii
Rudbeckia hirta
Pinus mugo
Sorbaria sorbifolia
Spiraea japonica
Syringa meyeri ?Palibin?

Meehania cordata

Populus simonii ?Corriere?
Pinus sylvestris

u-�bm�v�r;mmv�Ѵ�-mb1-
Rosa palustris

�lvomb-�_�0ub1_ঞb

ōƏƔō	u���;7b�l�);|

ōƏƓō	u���;7b�l

_03_Medium

ōƏƑō�;7b�l�);|

ōƏƐō);|

��7u-vঞv�1-m-7;mvbv

Senna hebecarpa
Trifolium repens

Syringa meyeri ?Palibin?
Rudbeckia hirta
Andropogon gerardii
Thermopsis villosa
Helianthus annuus
Solidago nemoralis
Penstemon digitalis
Desmodium canadense
Asclepias syriaca
Chamaechrista fasciculata
Quercus rubra
Symphyotrichum ericoides
Symphyotrichum drummondii
Myrica pensylvanica
Echinacea purpurea
Monarda punctata
�om7-u7-�Cv|�Ѵov-
Viburnum lantana
Physocarpus opulifolius
Matelea obliqua

Meehania cordata
Pinus sylvestris
Rosa virginiana
Spiraea japonica
Sorbaria sorbifolia
Pinus mugo
Dalea purpurea
Acer tataricum subsp. Ginnala
Pinus strobus
Malus coranaria
Amelanchier arborea
�lvomb-�_�0ub1_ঞb
Viburnum dentatum
Cornus racemosa
Sisyrinchium albidum
$ub=oѴb�l�u;Y;��l
��rbm�v���_�0ub7-
Viburnum lentago
�1ঞmb7b-�-u]�|-
�-vvbYou-�Ѵ�|;-
Iris cristata
Rosa blanda
Primula meadia
Schizophragma hydrangeoides
�;7;u-�_;Ѵb�

Populus simonii ?Corriere?
Rosa palustris
Symphyotrichum novae-angliae
Acer rubrum
Salix alba
Hypericum kalmianum
Clethra alnifolia
Stephanandra incise
Cornus sericea
Elymus virginiana
Spiranthes lucida
Platanthera peramoena
Penstemon laevigatus
�b;uo1_Ѵo;�_bu|-�vvrĺ�-u1ঞ1-
�bm�l��vb|-ঞvvbl�l
Panicum virgatum
Miscanthus giganteus
"-Ѵb��bm|;]u-�ĵ�-h�uoŊmbv_bhbĵ
Sambucus nigra
Sambucus americana
Packera aurea
Deschampsia cespitosa


u-�bm�v�r;mmv�Ѵ�-mb1-

Betula pendula
Hypericum adpressum

_05_Tree

_04_Shrub

_03_Vine

ōƏƒō
Ѵo�;u

ōƏƐō�u-vv

��7u-vঞv�1-m-7;mvbv
Penstemon laevigatus
Platanthera peramoena
Spiranthes lucida
Symphyotrichum novae-angliae
Primula meadia
Iris cristata
��rbm�v���_�0ub7-
Sisyrinchium albidum
Dalea purpurea
�om7-u7-�Cv|�Ѵov-
Monarda punctata
Echinacea purpurea
Symphyotrichum drummondii
Symphyotrichum ericoides
Chamaechrista fasciculata
Asclepias syriaca
Desmodium canadense
Penstemon digitalis
Solidago nemoralis
Helianthus annuus
Thermopsis villosa
Rudbeckia hirta
Senna hebecarpa

�;7;u-�_;Ѵb�
Schizophragma hydrangeoides

_02_Groundcover

�-vvbYou-�Ѵ�|;-
�1ঞmb7b-�-u]�|-
Matelea obliqua

Sambucus americana
Sambucus nigra
"-Ѵb��bm|;]u-�ĵ�-h�uoŊmbv_bhbĵ
Cornus sericea
Stephanandra incise
Clethra alnifolia
Rosa palustris
Rosa blanda
Viburnum lentago
Cornus racemosa
Viburnum dentatum
�lvomb-�_�0ub1_ঞb
Pinus mugo
Sorbaria sorbifolia
Spiraea japonica
Rosa virginiana
Physocarpus opulifolius
Viburnum lantana
Myrica pensylvanica
Syringa meyeri ?Palibin?

Betula pendula
"-Ѵb��-Ѵ0-
Acer rubrum
Populus simonii ?Corriere?
Amelanchier arborea
Malus coranaria
Pinus strobus
Acer tataricum subsp. Ginnala

u-�bm�v�r;mmv�Ѵ�-mb1-
Pinus sylvestris
Quercus rubra

Hypericum adpressum

Trifolium repens
Meehania cordata
$ub=oѴb�l�u;Y;��l
Hypericum kalmianum
Packera aurea

Andropogon gerardii
Elymus virginiana
�b;uo1_Ѵo;�_bu|-�vvrĺ�-u1ঞ1-
�bm�l��vb|-ঞvvbl�l
Panicum virgatum
Miscanthus giganteus
Deschampsia cespitosa

&ŝŐƵƌĞ�ϰ͘��ĞŚĂǀŝŽƌĂů�>ĂŶĚƐĐĂƉĞ��ĂƚĂ�ĂŶĚ�^ŝƚĞ͘�;WŚŽƚŽ�ďǇ�ĂƵƚŚŽƌͿ͘�
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tŽƌŬŝŶŐ�ǁŝƚŚ�ďĞŚĂǀŝŽƌ�ĐĂŶ�ďĞ�Ă�ƉƌŽĐĞƐƐ�ŽĨ�ŵĂƚĞƌŝĂů�ĞǆƉůŽͲ
ƌĂƚŝŽŶ� ǁŚŝĐŚ� ĚĞƐĐƌŝďĞƐ� ĚǇŶĂŵŝĐ� ǀŝǀŝƐĞĐƚŝŽŶƐ͕� ƐĞĞŬŝŶŐ�
ƚŚĞ� ĞǆƉƌĞƐƐŝǀĞ� ĐĂƉĂĐŝƚǇ� ŽĨ� ƐƵƉĞƌŽƌŐĂŶŝƐŵƐ� ƚŽ� ŶĂǀŝŐĂƚĞ�
ƚŚĞ� ƵŶĞǆƉůŽƌĞĚ� ĂīŽƌĚĂŶĐĞƐ� ŽĨ� ĂĸŶŝƚǇ͘� �ĞĐĞŶƚĞƌŝŶŐ� ƚŚĞ�
ƉĂƌĂŵĞƚĞƌŝǌĂƟŽŶ�ŽĨ� ĞŶǀŝƌŽŶŵĞŶƚĂů� ĞǆĐŚĂŶŐĞ� ƌĞĐĂƐƚƐ� ƚŚĞ�
ŵĂĐŚŝŶĂƟŽŶƐ�ŽĨ�ƐĞůĨͲŚĂƵŶƟŶŐ�ĂƐ�ƚĂŶŐŝďůĞ�ĞĐŽůŽŐŝĐĂů�ĐŽŵŵƵͲ
ŶŝĐĂƟŽŶƐ�ƚŚĂƚ�ĂƌĞ�ĂďůĞ�ƚŽ�ŽǀĞƌĐŽŵĞ�ƚŚĞ�ďůŝŶĚ�ĞƉŝƐƚŽŵŽůŽŐŝĞƐ�
ŝŶƚƌŝŶƐŝĐ� ƚŽ� ĨƌĂŵĞǁŽƌŬƐ�ŽĨ�ĐŽŶƚƌŽů͘�dƌĂŶƐͲƐƉĞĐŝĞƐ�ĐŽŵŵƵͲ
ŶŝĐĂƟŽŶ͕�ŵŝĐƌŽďŝĂů�ƐǇŵďŝŽƐŝƐ͕�ǀŝƐĐĞƌĂů�ƐĐŝĞŶĐĞ�ĮĐƟŽŶƐ͕�ƚŚĞ�
ƉĞƌĐĞƉƚƵĂů�ǁŽƌůĚ�ŽĨ�ƉůĂŶƚƐ͕�ĂŶĚ�ĞŶǀŝƌŽŶŵĞŶƚĂů�ŵĞŵŽƌǇ�ŶĞƚͲ
ǁŽƌŬƐ�ĐĂŶ�ƉƌŽǀŝĚĞ�ŝŶƐŝŐŚƚ�ĂŶĚ�ŝŶƐƉŝƌĂƟŽŶ�ŽŶ�ŚŽǁ�ƚŽ�ĂĚǀĂŶĐĞ�
ĂŶ�ĞǆƉƌĞƐƐŝǀĞ͕�ƐǇŵďŝŽƟĐ�ĂŶĚ�ƐƵďũĞĐƟǀĞ�ĞĐŽůŽŐǇ͘

&ŝŐƵƌĞ�ϱ͘�ZŽďŽƟĐ�^ĐŚĞŵĂ͘�;WŚŽƚŽ�ďǇ�ĂƵƚŚŽƌͿ͘

ENDNOTES
1 :ŽĂŶŶĂ��ǇůŝŶƐŬĂ͕�͞DŝŶŝŵĂů��ƚŚŝĐƐ�ĨŽƌ�ƚŚĞ��ŶƚŚƌŽƉŽĐĞŶĞ͕͟�;>ŽŶĚŽŶ͗�KƉĞŶ�

,ƵŵĂŶŝƟĞƐ�WƌĞƐƐ͕�ϮϬϭϰͿ͘�

2 dŝŵŽƚŚǇ�DŽƌƚŽŶ͕��ĞŝŶŐ��ĐŽůŽŐŝĐĂů�;�ĂŵďƌŝĚŐĞ͕�D�͗�dŚĞ�D/d�WƌĞƐƐ͕�ϮϬϭϴͿ͕�ϴϭ͘

3 'ŝůůĞƐ��ĞůĞƵǌĞ�ĂŶĚ�&Ġůŝǆ�'ƵĂƩĂƌŝ͕���dŚŽƵƐĂŶĚ�WůĂƚĞĂƵƐ͗��ĂƉŝƚĂůŝƐŵ�
ĂŶĚ�^ĐŚŝǌŽƉŚƌĞŶŝĂ͕�ƚƌĂŶƐ͕͘�DĂƐƐƵŵŝ�;DŝŶŶĞĂƉŽůŝƐ͗�hŶŝǀĞƌƐŝƚǇ�ŽĨ�
DŝŶŶĞƐŽƚĂ�WƌĞƐƐ͕�ϮϬϭϰͿ͘

ϰ� �ĞůĞƵǌĞ�ĂŶĚ�'ƵĂƩĂƌŝ͕�ϲϬ͘

5 �ĞůĞƵǌĞ�ĂŶĚ�'ƵĂƩĂƌŝ͕�ϲϭ͘

ϲ� :ĂŵĞƐ�dŚŽŵƐŽŶ͕�͞�ŝƚǇ�ŽĨ��ƌĞĂĚĨƵů�EŝŐŚƚ͕͟�ŝŶ�dŚĞ��ŝƚǇ�ŽĨ��ƌĞĂĚĨƵů�EŝŐŚƚ�ĂŶĚ�KƚŚĞƌ�
WŽĞŵƐ�;>ŽŶĚŽŶ͗�ZĞĞǀĞƐ�ĂŶĚ�dƵƌŶĞƌ͕�ϭϴϴϬͿ͘

7 �ŽŶŶĂ�,ĂƌĂǁĂǇ͕�dŚĞ�,ĂƌĂǁĂǇ�ZĞĂĚĞƌ�;EĞǁ�zŽƌŬ͗�ZŽƵƚůĞĚŐĞ͕�ϮϬϬϰͿ͕�ϭϯ͘

ϴ� DŽƌƚŽŶ͕��ĞŝŶŐ��ĐŽůŽŐŝĐĂů͕�ϵϬ͘

9 �ĞůĞƵǌĞ�ĂŶĚ�'ƵĂƩĂƌŝ͕���dŚŽƵƐĂŶĚ�WůĂƚĞĂƵƐ͕�ϭϬ͘

10 �,ĂƌĂǁĂǇ͕�dŚĞ�,ĂƌĂǁĂǇ�ZĞĂĚĞƌ͕ �ϳ͘

11 DĂƵƌŝĐĞ�DĞƌůĂƵͲWŽŶƚǇ͕�dŚĞ�sŝƐŝďůĞ�ĂŶĚ�ƚŚĞ�/ŶǀŝƐŝďůĞ͕�ƚƌĂŶƐ͕͘�>ŝŶŐŝƐ�;�ǀĂŶƐƚŽŶ͗�
EŽƌƚŚǁĞƐƚĞƌŶ�hŶŝǀĞƌƐŝƚǇ�WƌĞƐƐ͕�ϭϵϲϴͿ͕�ϭϮϯ͘

12 >ǇŶŶ�DĂƌŐƵůŝƐ͕�KƌŝŐŝŶ�ŽĨ��ƵŬĂƌǇŽƟĐ��ĞůůƐ�;EĞǁ�,ĂǀĞŶ͕��d͗�zĂůĞ�
hŶŝǀĞƌƐŝƚǇ�WƌĞƐƐ͕�ϭϵϳϬͿ͘

13 ZŽďĞƌƚ��͘��ŽŽŬ͕�͞�Ž�>ĂŶĚƐĐĂƉĞƐ�>ĞĂƌŶ͍��ĐŽůŽŐǇ͛Ɛ�͚EĞǁ�WĂƌĂĚŝŐŵ͛�ĂŶĚ��ĞƐŝŐŶ�
ŝŶ�>ĂŶĚƐĐĂƉĞ��ƌĐŚŝƚĞĐƚƵƌĞ͕͟�ŝŶ�WƌŽũĞĐƟǀĞ��ĐŽůŽŐŝĞƐ͕�ĞĚƐ͕͘��ŚƌŝƐ�ZĞĞĚ�ĂŶĚ�EŝŶĂͲ
DĂƌŝĞ�>ŝƐƚĞƌ�;EĞǁ�zŽƌŬ͗���d�Z͕�,ĂƌǀĂƌĚ�'ƌĂĚƵĂƚĞ�^ĐŚŽŽů�ŽĨ��ĞƐŝŐŶ͕�ϮϬϭϰͿ͕�ϮϮϮ͘

ϭϰ�,ĞƌďĞƌƚ�DĂƌĐƵƐĞ͕�KŶĞ��ŝŵĞŶƐŝŽŶĂů�DĂŶ�;�ŽƐƚŽŶ͗��ĞĂĐŽŶ�WƌĞƐƐ͕�ϭϵϲϰͿ͘

15 ,ĂƌĂǁĂǇ͕�dŚĞ�,ĂƌĂǁĂǇ�ZĞĂĚĞƌ͕ �ϭϲ͘

ϭϲ�dŝŵŽƚŚǇ�DŽƌƚŽŶ͕�͞�ƌĐŚŝƚĞĐƚƵƌĞ�tŝƚŚŽƵƚ�EĂƚƵƌĞ͕͟�ŝŶ�dĂƌƉ͗�EŽƚ�EĂƚƵƌĞ�;ϮϬϭϮͿ͗�Ϯϯ͘�
ŚƩƉƐ͗ͬͬŝƐƐƵƵ͘ĐŽŵͬƚĂƌƉͬĚŽĐƐͬŶŽƚŶĂƚƵƌĞͺĮŶĂůĚƌĂŌͺϬϰϭϬϭϮ͘

17 �ǇƵŶŐͲ�ŚƵů�,ĂŶ͕�dƌĂŶƐƉĂƌĞŶĐǇ�^ŽĐŝĞƚǇ�;^ƚĂŶĨŽƌĚ͗�^ƚĂŶĨŽƌĚ�
hŶŝǀĞƌƐŝƚǇ�WƌĞƐƐ͕�ϮϬϭϱͿ͘

ϭϴ�^ŬǇůĂƌ�dŝďďŝƚƐ͕��ĐƟǀĞ�DĂƩĞƌ�;�ĂŵďƌŝĚŐĞ͕�D�͗�dŚĞ�D/d�WƌĞƐƐ͕�ϮϬϭϳͿ͕�ϭϲ͘

19 ZŽďĞƌƚ�DĂĐĨĂƌůĂŶĞ͕�͞dŚĞ�^ĞĐƌĞƚƐ�ŽĨ�ƚŚĞ�tŽŽĚ�tŝĚĞ�tĞď͕͟�dŚĞ�EĞǁ�
zŽƌŬĞƌ͕ ��ƵŐƵƐƚ�ϳ͕�ϮϬϭϲ͘�ŚƩƉƐ͗ͬͬǁǁǁ͘ŶĞǁǇŽƌŬĞƌ͘ĐŽŵͬƚĞĐŚͬĞůĞŵĞŶƚƐͬ
ƚŚĞͲƐĞĐƌĞƚƐͲŽĨͲƚŚĞͲǁŽŽĚͲǁŝĚĞͲǁĞď͘

20 <ĂƚŚĞƌŝŶĞ��ĂƌƚĞƌ��ǁĞů�ĂŶĚ�,d�KĚƵŵ͕�͞�ǇƉƌĞƐƐ�^ǁĂŵƉƐ�ĨŽƌ�EƵƚƌŝĞŶƚ�ZĞŵŽǀĂů�ĂŶĚ�
tĂƐƚĞǁĂƚĞƌ�ZĞĐǇĐůŝŶŐ͕͟�ƐƵŵŵĂƌǇ�ŽĨ�ǁŽƌŬ�ĚŽŶĞ�ďǇ�Ă�ƌĞƐĞĂƌĐŚ�ŐƌŽƵƉ�ƚŚƌŽƵŐŚ�ƚŚĞ�
hŶŝǀĞƌƐŝƚǇ�ŽĨ�&ůŽƌŝĚĂ��ĞŶƚĞƌ�ĨŽƌ�tĞƚůĂŶĚƐ͕�ϭϵϳϴ͘

21 DŽŶŝĐĂ�'ĂŐůŝĂŶŽ͕�͞WůĂŶƚ��ŽŐŶŝƟŽŶ͕͟�ŚƩƉƐ͗ͬͬǁǁǁ͘ŵŽŶŝĐĂŐĂŐůŝĂŶŽ͘ĐŽŵͬ͘

22 DŽŶŝĐĂ�'ĂŐůŝĂŶŽ͕�Ğƚ�Ăů͕͘�͞>ĞĂƌŶŝŶŐ�ďǇ��ƐƐŽĐŝĂƟŽŶ�ŝŶ�WůĂŶƚƐ͕͟�^ĐŝĞŶƟĮĐ�
ZĞƉŽƌƚƐ�ϲ͕�ϮϬϭϲ͘

23 ZŽƐĞƩĂ�^͘��ůŬŝŶ͕�͞WůĂŶƚ�>ŝĨĞ͗�dŚĞ�WƌĂĐƟĐĞ�ŽĨ�͚tŽƌŬŝŶŐ�dŽŐĞƚŚĞƌ͕͛͟�ŝŶ�WŽƐƚŚƵŵĂŶ 
;EĞǁ�zŽƌŬ͗���d�Z͕�,ĂƌǀĂƌĚ�'ƌĂĚƵĂƚĞ�^ĐŚŽŽů�ŽĨ��ĞƐŝŐŶ͕�ϮϬϭϰͿ͕�ϭϯϯ͘

Ϯϰ�sĂůĞŶƟŶŽ��ƌĂŝƚĞŶďĞƌŐ͕�sĞŚŝĐůĞƐ͗��ǆƉĞƌŝŵĞŶƚƐ�ŝŶ�^ǇŶƚŚĞƟĐ�WƐǇĐŚŽůŽŐǇ�
;�ĂŵďƌŝĚŐĞ͕�D�͗�dŚĞ�D/d�WƌĞƐƐ͕�ϭϵϴϲͿ͕�ϭ͘

25 �ƌĂŝƚĞŶďĞƌŐ͕�Ϯϰ͘

Ϯϲ��ƌĂŝƚĞŶďĞƌŐ͕�Ϯϰ͘


