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2YHUYLHZ





�ƵƌŝŶŐ�Ă�ǇĞĂƌ�ƚǁŽ�ůŝƚĞƌĂĐǇ�ůĞƐƐŽŶ�/�ƵƚŝůŝƐĞĚ�ĂŶ��Ĩ>�ƐƚƌĂƚĞŐǇ�ŽĨ�ƐĞůĨͲĂƐƐĞƐƐŵĞŶƚ�;ƐƚƌĂƚĞŐǇ�
ŚŝŐŚůŝŐŚƚĞĚ�ĂďŽǀĞͿ�ŝŶ�ŽƌĚĞƌ�ƚŽ�ĚĞǀĞůŽƉ�ƉƵƉŝůƐΖ�ůĞĂƌŶŝŶŐ�ĂŶĚ�ĂůƐŽ�ƚŽ�ĞŶĐŽƵƌĂŐĞ�ŝŶĚĞƉĞŶĚĞŶƚ�
ůĞĂƌŶŝŶŐ͘�dŚĞ
ůĞƐƐŽŶ�ǁĂƐ�ďĂƐĞĚ�ŽŶ�ƚŚĞ�ĐƵƌƌĞŶƚ�ƚŽƉŝĐ�ŽĨ�ƚŚĞ�ĐůĂƐƐ�Ͳ dŚĞ�tŝǌĂƌĚ�ŽĨ�Kǌ͘�dŚĞ�ƐĐŚŽŽů�ŝƐ
ĐƵƌƌĞŶƚůǇ�ĨŽĐƵƐŝŶŐ�ŽŶ�ĞŶĐŽƵƌĂŐŝŶŐ�ƚŚĞ�ĐƌĞĂƚŝŽŶ�ŽĨ�ŝŶĚĞƉĞŶĚĞŶƚ�ůĞĂƌŶĞƌƐ�ƚŚĞƌĞĨŽƌĞ�/
ƚŚŽƵŐŚƚ�ĐƌĞĂƚŝŶŐ�Ă�ůĞƐƐŽŶ�ǁŚŝĐŚ�ŝŶƚĞŐƌĂƚĞĚ�ƐĞůĨͲĂƐƐĞƐƐŵĞŶƚ�ǁŽƵůĚ�ǁŽƌŬ�ǁĞůů͘

hƐŝŶŐ�ƚŚĞ�ƐĞůĨͲĂƐƐĞƐƐŵĞŶƚ�ƐƚƌĂƚĞŐǇ�/�ĚŝƐĐƵƐƐĞĚ�ŵŽĚĞů�ĂŶƐǁĞƌƐ�ǁŝƚŚ�ƚŚĞ�ƉƵƉŝůƐ�ĚƵƌŝŶŐ
ƚŚĞ�ŝŶƚƌŽĚƵĐƚŝŽŶ�ƚŽ�ĞŶƐƵƌĞ�Ăůů�ƉƵƉŝůƐ�ǁĞƌĞ�ĐůĞĂƌ�ĂďŽƵƚ�ǁŚĂƚ�ǁĂƐ�ĞǆƉĞĐƚĞĚ�ĨƌŽŵ�ƚŚĞŵ͘
dŚĞ�tĞůƐŚ��ƐƐĞŵďůǇ�'ŽǀĞƌŶŵĞŶƚ�;ϮϬϭϬ͕�Ɖ͘ϮϳͿ�ĚŝƐĐƵƐƐĞƐ�ŚŽǁ�ůĞĂƌŶĞƌƐ�ĂƌĞ�ŽŶůǇ�ĂďůĞ
ƚŽ�ƚĂŬĞ�ƐƚĞƉƐ�ƚŽǁĂƌĚƐ�ĂĐŚŝĞǀŝŶŐ�Ă�ĚĞƐŝƌĞĚ�ůĞĂƌŶŝŶŐ�ŽƵƚĐŽŵĞ�ŝĨ�ƚŚĞǇ�ĨƵůůǇ�ƵŶĚĞƌƐƚĂŶĚ
ƚŚĞ�ŝŶƚĞŶƚŝŽŶ�ĂŶĚ�ǁŚĂƚ�ŝƐ�ƌĞƋƵŝƌĞĚ�ŽĨ�ƚŚĞŵ͘�t�'�;ϮϬϭϬͿ�ĂůƐŽ�ĚŝƐĐƵƐƐĞƐ�ŚŽǁ�ƚŚŝƐ�ĐĂŶ
ďĞ�ĂĐŚŝĞǀĞĚ�ƚŚƌŽƵŐŚ�ĐŽŶǀĞǇŝŶŐ�ĞǆĂŵƉůĞƐ�ŽĨ�ŐŽŽĚ�ǁŽƌŬ�ƚŽ�ƉƵƉŝůƐ͘�/�ĐŽŶĚƵĐƚĞĚ�ƚŚĞ
ŝŶƚƌŽĚƵĐƚŝŽŶ�ĂƐ�Ă�ŐƌŽƵƉ�ĚŝƐĐƵƐƐŝŽŶ�ǁŚŝĐŚ�ĂůůŽǁĞĚ�ƉƵƉŝůƐ�ƚŽ�ĨĞĞĚ�ŝŶ�ƚŚĞŝƌ�ŽǁŶ�ŝĚĞĂƐ
ƚŚƌŽƵŐŚŽƵƚ͘�dŚĞ�ŝŶƚƌŽĚƵĐƚŝŽŶ�ĨƵƌƚŚĞƌ�ŝŶĐůƵĚĞĚ�ĂŶ�ĞǆƉůĂŶĂƚŝŽŶ�ŽĨ�ƚŚĞ�ƐĞůĨ�ĂƐƐĞƐƐŵĞŶƚ
ĐŚĞĐŬůŝƐƚ�ƚŚĂƚ�ƚŚĞ�ƉƵƉŝůƐ�ǁŽƵůĚ�ďĞ�ĐŽŵƉůĞƚŝŶŐ�Ăƚ�ƚŚĞ�ĞŶĚ�ŽĨ�ƚŚĞ�ůĞƐƐŽŶ͘�dŚĞ�ĐŚĞĐŬůŝƐƚ
ĐůĞĂƌůǇ�ŚŝŐŚůŝŐŚƚĞĚ�ƚŚĞ�ƐƵĐĐĞƐƐ�ĐƌŝƚĞƌŝĂ�ǁŚŝĐŚ�/�ŚĂĚ�ĚŝĨĨĞƌĞŶƚŝĂƚĞĚ�ďĂƐĞĚ�ŽŶ�ĂďŝůŝƚǇ͘�KŶ
ĐŽŵƉůĞƚŝŽŶ�ŽĨ�ƚŚĞ�ĂĐƚŝǀŝƚǇ�/�ǁŽƌŬĞĚ�ǁŝƚŚ�ƐŵĂůůĞƌ�ŐƌŽƵƉƐ�ŽĨ�ƉƵƉŝůƐ�ƚŽ�ŚĞůƉ�ƚŚĞŵ
ĐŽŵƉůĞƚĞ�ƚŚĞŝƌ�ĐŚĞĐŬůŝƐƚ�ĂƐ�ƉĞƌ�ƚŚĞ�t�'�;ϮϬϭϬͿ�ƌĞĐŽŵŵĞŶĚĂƚŝŽŶ�ƚŚĂƚ
ƐĞůĨͲĂƐƐĞƐƐŵĞŶƚ�ŝƐ�Ă�ƐŬŝůů�ƚŚĂƚ�ƚĞĂĐŚĞƌƐ�ƐŚŽƵůĚ�ŚĞůƉ�ƉƵƉŝůƐ�ƚŽ�ĚĞǀĞůŽƉ͘

/�ĨŽƵŶĚ�ƚŚĂƚ�ƚŚĞ�ƵƐĞ�ŽĨ�ƐĞůĨͲĂƐƐĞƐƐŵĞŶƚ�ǁĂƐ�ĞĨĨĞĐƚŝǀĞ�ŝŶ�ŐĞƚƚŝŶŐ�ƚŚĞ�ƉƵƉŝůƐ�ƚŽ�ƉĂƵƐĞ
ĂŶĚ�ĐŽŶƐŝĚĞƌ�ƚŚĞ�ƐƚĂŶĚĂƌĚ�ŽĨ�ǁŽƌŬ�ƚŚĞǇ�ǁĞƌĞ�ƉƌŽĚƵĐŝŶŐ͕�ĂŶĚ�ĞŶĐŽƵƌĂŐĞĚ�ƚŚŽƵŐŚƚ
ĂďŽƵƚ�ŚŽǁ�ƚŚĞǇ�ĐŽƵůĚ�ĐƌĞĂƚĞ�ŚŝŐŚ�ƋƵĂůŝƚǇ�ǁŽƌŬ͘�/�ĨŽƵŶĚ�ƚŚĞ�ŝŶƚƌŽĚƵĐƚŝŽŶ�ŽĨ�ƚŚĞ
ĐŚĞĐŬůŝƐƚ�Ăƚ�ƚŚĞ�ďĞŐŝŶŶŝŶŐ�ŽĨ�ƚŚĞ�ůĞƐƐŽŶ�ǁĂƐ�ƉĂƌƚŝĐƵůĂƌůǇ�ǀĂůƵĂďůĞ�ĂƐ�ŝƚ�ĞŶĐŽƵƌĂŐĞĚ
ƚŚĞ�ƉƵƉŝůƐ�ƚŽ�ƚĂŬĞ�ƌĞƐƉŽŶƐŝďŝůŝƚǇ�ĨŽƌ�ƚŚĞŝƌ�ŽǁŶ�ǁŽƌŬ͕�ƚŚƵƐ�ƐƵƉƉŽƌƚŝŶŐ�ƚŚĞ�ĚĞǀĞůŽƉŵĞŶƚ
ŽĨ�ŝŶĚĞƉĞŶĚĞŶƚ�ůĞĂƌŶĞƌƐ͘�/ƚ�ǁĂƐ�ŝŶƚĞƌĞƐƚŝŶŐ�ƚŽ�ŶŽƚĞ�ƚŚĞ�ĞĨĨĞĐƚ�ŽĨ�ƚŚĞ�ƐƚƌĂƚĞŐǇ�ŽŶ
ƉƵƉŝůƐΖ�ǁŝůůŝŶŐŶĞƐƐ�ƚŽ�ƉĂƌƚŝĐŝƉĂƚĞ͘�WƵƉŝůƐ�ĂƉƉĞĂƌĞĚ�ŵŽƌĞ�ĞŶŐĂŐĞĚ�ǁŝƚŚ�ĂŶĚ
ĞŶƚŚƵƐŝĂƐƚŝĐ�ĂďŽƵƚ�ƚŚĞ�ĂĐƚŝǀŝƚǇ�ĂĨƚĞƌ�ƚŚĞ�ĞǆƉůĂŶĂƚŝŽŶ�ŽĨ�ƚŚĞ�ƐƵĐĐĞƐƐ�ĐƌŝƚĞƌŝĂ�ĂŶĚ
ƐĞůĨͲĂƐƐĞƐƐŵĞŶƚ͘�&Žƌ�ƚŚŝƐ�ƌĞĂƐŽŶ͕�ŝŶ�ƚŚĞ�ĨƵƚƵƌĞ�/�ǁŝůů�ĞŶĚĞĂǀŽƵƌ�ƚŽ�ĂůƐŽ�ŝŶǀŽůǀĞ�ƚŚĞ
ƉƵƉŝůƐ�ŝŶ�ƚŚĞ�ĐƌĞĂƚŝŽŶ�ŽĨ�ƚŚĞ�ƐƵĐĐĞƐƐ�ĐƌŝƚĞƌŝĂ�Ăƚ�ƚŚĞ�ďĞŐŝŶŶŝŶŐ�ŽĨ�ƚŚĞ�ůĞƐƐŽŶ͘��ƵƌŝŶŐ
ƚŚĞ�ĐŽŵƉůĞƚŝŽŶ�ŽĨ�ƚŚĞ�ĐŚĞĐŬůŝƐƚƐ�/�ĨŽƵŶĚ�ƚŚĂƚ�ŚŝŐŚĞƌ�ĂďŝůŝƚǇ�ŐƌŽƵƉƐ�ǁĞƌĞ�ĂďůĞ�ƚŽ
ĐŽŵƉůĞƚĞ�ƚŚĞ�ƚĂƐŬ�ǁŝƚŚ�ĞĂƐĞ͘�dŚĞƌĞĨŽƌĞ͕�/�ǁŝůů�ĂĚĂƉƚ�ƚŚĞ�ĨŽƌŵĂƚ�ŽĨ�ƚŚĞ�ƐĞůĨͲĂƐƐĞƐƐŵĞŶƚ
ĐŚĞĐŬůŝƐƚ�ƚŽ�ĂůůŽǁ�ŚŝŐŚĞƌ�ĂďŝůŝƚǇ�ƉƵƉŝůƐ�ƚŽ�ďĞ�ĐŚĂůůĞŶŐĞĚ�ĂŶĚ�ƚŚƵƐ�ĂůůŽǁ�ĨƵƌƚŚĞƌ�ƚŚĞŝƌ
ƌĞĨůĞĐƚŝŽŶ�ŽŶ�ƚŚĞŝƌ�ǁŽƌŬ͘







�ƵƌŝŶŐ�Ă�ǇĞĂƌ�ƚǁŽ�ŶƵŵĞƌĂĐǇ�ůĞƐƐŽŶ�ŝŶƚƌŽĚƵĐŝŶŐ�ƚŚĞ�ĐůĂƐƐ�ƚŽ�ƚŚĞ�ĐŽŶĐĞƉƚ�ŽĨ�ƐǇŵŵĞƚƌǇ
/�ƵƐĞĚ�ƐĞǀĞƌĂů��Ĩ>�ƐƚƌĂƚĞŐŝĞƐ�ƚŽ�ĚĞǀĞůŽƉ�ŵǇ�ƵƐĞ�ŽĨ�ĨĞĞĚďĂĐŬ�ƚŚƌŽƵŐŚŽƵƚ�ƚŚĞ�ůĞƐƐŽŶ�
;ƐƚƌĂƚĞŐŝĞƐ�ƵƐĞĚ�ŚŝŐŚůŝŐŚƚĞĚ�ĂďŽǀĞͿ͘
dŚĞ�tĞůƐŚ��ƐƐĞŵďůǇ�'ŽǀĞƌŶŵĞŶƚ�;ϮϬϭϬͿ�ŚŝŐŚůŝŐŚƚ�ŚŽǁ�ĨĞĞĚďĂĐŬ�ƐŚŽƵůĚ�ďĞ�ƵƐĞĚ�ƚŽ
ΖĐůŽƐĞ�ƚŚĞ�ůĞĂƌŶŝŶŐ�ŐĂƉΖ�ĚƵƌŝŶŐ�ƚĞĂĐŚŝŶŐ�ƌĂƚŚĞƌ�ƚŚĂŶ�ĂĨƚĞƌǁĂƌĚƐ͘

�ƵƌŝŶŐ�ƚŚŝƐ�ůĞƐƐŽŶ�/�ĞŶƐƵƌĞĚ�/�ƵƐĞĚ�ĨĞĞĚďĂĐŬ�ƚŚƌŽƵŐŚŽƵƚ�ĂŶĚ�ĨŽƵŶĚ�ŝƚ�ŚĂĚ�ŵĂŶǇ
ďĞŶĞĨŝƚƐ�Ăƚ�ĞĂĐŚ�ƐƚĂŐĞ͘��ĨĨĞĐƚŝǀĞ�ĨĞĞĚďĂĐŬ�ĚƵƌŝŶŐ�ƚŚĞ�ŽƉĞŶŝŶŐ�ƉŚĂƐĞ�ŽĨ�ƚŚĞ�ůĞƐƐŽŶ
ŐĂǀĞ�ƉƵƉŝůƐ�ŝŵŵĞĚŝĂƚĞ�ĨĞĞĚďĂĐŬ�ŽŶ�ƚŚĞŝƌ�ĂŶƐǁĞƌƐ͕�ŝƚ�ĂůƐŽ�ĂůůŽǁĞĚ�ƚŚĞ�ĐŽƌƌĞĐƚŝŽŶ�ŽĨ
ĂŶǇ�ŵŝƐĐŽŶĐĞƉƚŝŽŶƐ͘
/Ŷ�ƚŚĞ�ŵĂŝŶ�ďŽĚǇ�ŽĨ�ƚŚĞ�ůĞƐƐŽŶ�/�ƵƐĞĚ�ƌĂŶĚŽŵ�ĨĞĞĚďĂĐŬ�ǁŚĞŶ
ĂƐƐĞƐƐŝŶŐ�ƉƵƉŝůƐΖ�ǁŽƌŬ͖�ƚŚŝƐ�ĂůůŽǁĞĚ�ƚŚĞ�ƉƵƉŝůƐ�ƚŽ�ŵĂŬĞ�ƚŝŵĞůǇ͕�ŽŶŐŽŝŶŐ�ĐŚĂŶŐĞƐ�ƚŽ
ƚŚĞŝƌ�ǁŽƌŬ͘�/�ĂůƐŽ�ƵƐĞĚ�ĨĞĞĚďĂĐŬ�ĂƐ�Ă�ƉůĞŶĂƌǇ�ƐƚƌĂƚĞŐǇ�ǁŚĞƌĞ�ĞǆĂŵƉůĞƐ�ŽĨ�ŐŽŽĚ�ǁŽƌŬ
ĨƌŽŵ�ƉƵƉŝůƐ�ǁĞƌĞ�ƐŚŽǁŶ�ƚŽ�ƚŚĞ�ƌĞƐƚ�ŽĨ�ƚŚĞ�ĐůĂƐƐ͕�ƚŚƵƐ�ĂůůŽǁŝŶŐ�ƉƵƉŝůƐ�ƚŽ�ĐŽŵƉĂƌĞ�ƚŚĞŝƌ
ŽǁŶ�ǁŽƌŬ�ƚŽ�ƚŚĂƚ�ŽĨ�Ă�ŵŽĚĞů�ĂŶƐǁĞƌ�ĂŶĚ�ŵĂŬĞ�ĂĚũƵƐƚŵĞŶƚƐ�ǁŚĞƌĞ�ŶĞĐĞƐƐĂƌǇ͘
�ůĂƌŝĨǇŝŶŐ�ŵŝƐĐŽŶĐĞƉƚŝŽŶƐ�Ăƚ�ƚŚĞ�ďĞŐŝŶŶŝŶŐ�ŽĨ�ƚŚĞ�ůĞƐƐŽŶ�ǁĂƐ�ƉĂƌƚŝĐƵůĂƌůǇ�ƵƐĞĨƵů�ĂƐ�ŝƚ
ŐƌĞĂƚůǇ�ĂŝĚĞĚ�ƚŚĞ�ƉƵƉŝůƐΖ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ�ŽĨ�ĂŶ�ĂďƐƚƌĂĐƚ�ĐŽŶĐĞƉƚ͘�dŚŝƐ�ĞŶƐƵƌĞĚ�ƚŚĞ
ƉƵƉŝůƐ�ǁĞƌĞ�ĐŽŶĨŝĚĞŶƚ�ŝŶ�ƚŚĞŝƌ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ�ĂŶĚ�ǁĞƌĞ�ĂďůĞ�ƚŽ�ƉƌŽĚƵĐĞ�ŚŝŐŚ�ƋƵĂůŝƚǇ
ǁŽƌŬ͘�/�ĨŽƵŶĚ�ƚŚĞ�ƵƐĞ�ŽĨ�ƌĂŶĚŽŵ�ĨĞĞĚďĂĐŬ�ƚŽ�ďĞ�ĂŶ�ĞĨĨĞĐƚŝǀĞ�ŵŽƚŝǀĂƚŽƌ�ĂƐ�ƉƵƉŝůƐ
ǁĞƌĞ�ƵŶĂǁĂƌĞ�ŽĨ�ǁŚŽ�ǁŽƵůĚ�ďĞ�ŐĞƚƚŝŶŐ�ĨĞĞĚďĂĐŬ͕�ĂŶĚ�ĐŽŶƐĞƋƵĞŶƚůǇ�ŵĂŝŶƚĂŝŶĞĚ�ĞĨĨŽƌƚ
ůĞǀĞůƐ�ĨŽƌ�ůŽŶŐĞƌ�ĚƵĞ�ƚŽ�ƚŚŝƐ͘
,ŽǁĞǀĞƌ͕�/�ŶŽƚĞĚ�ĚƵƌŝŶŐ�ƚŚĞ�ůĞƐƐŽŶ�ƚŚĂƚ�ŽŶĐĞ�ƉƵƉŝůƐ�ŚĂĚ�ŵĂĚĞ�ĐŚĂŶŐĞƐ�ďĂƐĞĚ�ŽŶ�ŵǇ
ĨĞĞĚďĂĐŬ�ƚŚĞǇ�ΖƐǁŝƚĐŚĞĚ�ŽĨĨΖ͕�ĂŶĚ�ŵŽƚŝǀĂƚŝŽŶ�ƚŽ�ĐŽŵƉůĞƚĞ�ƚŚĞ�ƚĂƐŬ�ĚǁŝŶĚůĞĚ͘�/Ŷ�ƚŚĞ
ĨƵƚƵƌĞ�/�ǁŝůů�ƌĞĐƚŝĨǇ�ƚŚŝƐ�ďǇ�ŝŵƉůĞŵĞŶƚŝŶŐ�ĨƵƌƚŚĞƌ�ĨĞĞĚďĂĐŬ�ƐƚƌĂƚĞŐŝĞƐ�ǁŚŝĐŚ�ǁŽƵůĚ
ĐŽŶƚŝŶƵĞ�ƚŽ�ŵŽƚŝǀĂƚĞ�ƚŚĞ�ƉƵƉŝůƐ�ƚŚƌŽƵŐŚŽƵƚ�ƚŚĞ�ůĞƐƐŽŶ͘�/�ǁŝůů�ĞŶƐƵƌĞ�ƚŽ�ƵƐĞ�ĨĞĞĚďĂĐŬ
Ăƚ�ƚŚĞ�ĞŶĚ�ŽĨ�ƚŚĞ�ůĞƐƐŽŶ�ŝŶ�ŽƌĚĞƌ�ƚŽ�ĞŶĐŽƵƌĂŐĞ�ƉƵƉŝůƐ�ǁŚŽƐĞ�ǁŽƌŬ�ŚĂĚ�ŵĞƚ�ƚŚĞ
ƐƵĐĐĞƐƐ�ĐƌŝƚĞƌŝĂ͘







DQG�LOOXVWUDWLRQV��3XSLOV�ZHUH�JLYHQ�WKH�RSSRUWXQLW\�WR�XVH�WKH�PRXVH�WR�GUDZ�DQG�SDLQW�LOOXVWUDWLRQV�
DQG�DOVR�WR�SUDFWLVH�WKHLU�W\SLQJ�VNLOOV��7KH�XVH�RI�WHFKQRORJ\�JDLQHG�WKH�LQWHUHVW�RI�WKH�SXSLOV�DQG�
WKHUHIRUH�PRWLYDWHG�WKH�SXSLOV�WR�HQJDJH�LQ�WKH�DFWLYLW\�

+RZHYHU��LW�ZDV�LPSRUWDQW�WR�QRWH�WKH�LPSDFW�RI�GLJLWDO�WHFKQRORJ\�RYHU�D�SURORQJHG�SHULRG�RI�WLPH��
$V�WKH�OHVVRQ�SURJUHVVHG�SXSLOV�EHFDPH�LQFUHDVLQJO\�GLVWUDFWHG��7R�FRPEDW�WKLV�DQG�WR�LPSURYH�WKH�
OHVVRQ�LQ�WKH�IXWXUH�,�ZRXOG�ORRN�WR�HOHFW�GLJLWDO�OHDGHUV�ZLWKLQ�WKH�FODVV�WR�DVVLVW�RWKHUV�DV�UHTXLUHG��
$OVR�,�ZRXOG�GHYHORS�WKLV�IXUWKHU�E\�ORRNLQJ�WR�FUHDWH�D�VKRUW�ILOP�ZLWK�WKH�SXSLOV��7KLV�ZRXOG�DOORZ�WKH�
SXSLOV�WR�GHYHORS�ERWK�WKHLU�FUHDWLYH�VNLOOV�LQ�DGGLWLRQ�WR�GLJLWDO�FRPSHWHQF\�VLPXOWDQHRXVO\�







�ƵƌŝŶŐ�Ă�zĞĂƌ�dǁŽ�EƵŵĞƌĂĐǇ�ůĞƐƐŽŶ�/�ƵƚŝůŝǌĞĚ�ƉƵƉŝůƐ͛�ŬŶŽǁůĞĚŐĞ�ŽĨ�ƚŚĞŝƌ�ĚĂŝůǇ�ƌŽƵƚŝŶĞƐ�ƚŽ�ŝŶƚƌŽĚƵĐĞ
ƚŚĞ�ĐŽŶĐĞƉƚ�ŽĨ�ƚŝŵĞ�;ŚŝŐŚůŝŐŚƚĞĚ�ĂďŽǀĞͿ͘��ŽĐŚǇ�Ğƚ�Ăů͘�;ϭϵϵϵͿ�ĚŝƐĐƵƐƐĞƐ�ŚŽǁ�ƉƌŝŽƌ�ŬŶŽǁůĞĚŐĞ�ĐĂŶ�ĂĐƚ�Ă�
ΗƐƉƌŝŶŐďŽĂƌĚ�ĨŽƌ�ĨƵƚƵƌĞ�ůĞĂƌŶŝŶŐΗ�ǁŚĞƌĞ�ƉƵƉŝůƐ�ĐĂŶ��ƋƵŝĐŬůǇ�ĞƐƚĂďůŝƐŚ�ůŝŶŬƐ�ǁŝƚŚ�ƉƌĞǀŝŽƵƐ�ĞǆƉĞƌŝĞŶĐĞƐ͘�

dŚĞ�ůĞƐƐŽŶ�ĞŶĂďůĞĚ�ƉƵƉŝůƐ�ƚŽ�ƵƐĞ�ƚŚĞŝƌ�ĞƐƚĂďůŝƐŚĞĚ�ŬŶŽǁůĞĚŐĞ�ŽĨ�ƚŚĞŝƌ�ĚĂŝůǇ�ƌŽƵƚŝŶĞ�ŝŶ�ŽƌĚĞƌ�ƚŽ�ƌĞĐŽŐŶŝƐĞ�
ĚŝĨĨĞƌĞŶƚ�ƚŝŵĞƐ�ŽĨ�ƚŚĞ�ĚĂǇ͘��ƚ�ƚŚĞ�ďĞŐŝŶŶŝŶŐ�ŽĨ�ƚŚĞ�ůĞƐƐŽŶ͕�Ă�ŐƌŽƵƉ�ĚŝƐĐƵƐƐŝŽŶ�ĂůůŽǁĞĚ�ƚŚĞ�ĐƌĞĂƚŝŽŶ�ŽĨ�Ă��
ĚĂŝůǇ�ƌŽƵƚŝŶĞ�ƚŝŵĞůŝŶĞ͘�dŚĞ�ƌĞŵĂŝŶĚĞƌ�ŽĨ�ƚŚĞ�ůĞƐƐŽŶ�ŝŶǀŽůǀĞĚ�ĚŝĨĨĞƌĞŶƚŝĂƚĞĚ�ǁŽƌŬƐŚĞĞƚƐ�ŵĂƚĐŚŝŶŐ
ĂĐƚŝǀŝƚŝĞƐ�ƚŚƌŽƵŐŚŽƵƚ�ƚŚĞ�ĚĂǇ�ƚŽ�ƚŝŵĞƐ�ŽŶ�ƚŚĞ�ĂŶĂůŽŐƵĞ�ĐůŽĐŬ͘
/�ĚŝƐĐŽǀĞƌĞĚ�ƚŚĂƚ�ƚŚĞ�ƉƵƉŝůƐ�ǁĞƌĞ�ƋƵŝĐŬ�ƚŽ�ŵĂŬĞ�ĐŽŶŶĞĐƚŝŽŶƐ�ďĞƚǁĞĞŶ�ƚŚĞ�ŬŶŽǁůĞĚŐĞ�ƚŚĞǇ
ĂůƌĞĂĚǇ�ƉŽƐƐĞƐƐĞĚ�ĂďŽƵƚ�ƚŚĞŝƌ�ĚĂŝůǇ�ƌŽƵƚŝŶĞ�ĂŶĚ�ƚŚĞ�ŶĞǁ�ƐƵďũĞĐƚ͘�dŚŝƐ�ĨĂĐŝůŝƚĂƚĞĚ�ŝŵŵĞĚŝĂƚĞ
ĞŶŐĂŐĞŵĞŶƚ�ǁŝƚŚ�ƚŚĞ�ƚŽƉŝĐ͕�ĂŶĚ�ĐŽŶƐĞƋƵĞŶƚůǇ�ƚŚĞ�ƉƵƉŝůƐ�ƌĞŵĂŝŶĞĚ�ŽŶ�ƚĂƐŬ�ƚŚƌŽƵŐŚŽƵƚ�ƚŚĞ
ůĞƐƐŽŶ͕�ǁŝƚŚ�Ăůů�ƉƵƉŝůƐ�ĐŽŵƉůĞƚŝŶŐ�ƚŚĞ�ĂĐƚŝǀŝƚǇ�ƚŽ�Ă�ŚŝŐŚ�ƐƚĂŶĚĂƌĚ͘
/ƚ�ǁĂƐ�ŝŶƚĞƌĞƐƚŝŶŐ�ƚŽ�ŶŽƚĞ�ƚŚĞ�ĞĨĨĞĐƚ�ŽĨ�ƚŚĞ�ĚŝĨĨĞƌĞŶƚ�ůĞǀĞůƐ�ŽĨ�ƉƌŝŽƌ�ŬŶŽǁůĞĚŐĞ�ƉƵƉŝůƐ�ŚĂĚ�Ăƚ�ƚŚĞ
ƐƚĂƌƚ�ŽĨ�ƚŚĞ�ůĞƐƐŽŶ͘�^ŽŵĞ�ƐƚƵĚĞŶƚƐ�ŚĂĚ�ůŽƚƐ�ŽĨ�ƉƌĞǀŝŽƵƐ�ĞǆƉĞƌŝĞŶĐĞ�ǁŝƚŚ�ƚĞůůŝŶŐ�ƚŚĞ�ƚŝŵĞ͕�ŝŶ
ĐŽŵƉĂƌŝƐŽŶ�ƚŽ�ŽƚŚĞƌƐ�ǁŝƚŚ�ǀĞƌǇ�ůŝƚƚůĞ͘��ŽŶƐĞƋƵĞŶƚůǇ͕�ŝŶ�ƚŚĞ�ĨƵƚƵƌĞ�/�ǁŝůů�ĂĚĂƉƚ�ƚŚŝƐ�ůĞƐƐŽŶ�ďǇ
ŝŶĐůƵĚŝŶŐ�ƚŚĞ�ĐƌĞĂƚŝŽŶ�ŽĨ�ƉĞƌƐŽŶĂůŝƐĞĚ�ƚŝŵĞůŝŶĞƐ�ŽĨ�ƉƵƉŝůƐΖ�ĚĂǇƐ�ƚŽ�ĨƵƌƚŚĞƌ�ĐŚĂůůĞŶŐĞ�ŚŝŐŚĞƌ
ĂďŝůŝƚǇ�ƉƵƉŝůƐ͘





,Q�D�<HDU�7ZR�VFLHQFH�OHVVRQ�RQ�WKH�LPSRUWDQFH�RI�KHDOWK\�HDWLQJ��,�XVHG�WKH�LQWHUHVWV�RI�WKH�
SXSLOV�WR�GLUHFW�WKH�IRFXV�RI�WKH�OHVVRQ��'XULQJ�D�SUHYLRXV�OHVVRQ�RQ�KHDOWK\�KHDUWV�SXSLOV�
H[SUHVVHG�DQ�LQWHUHVW�LQ�WKH�KHDOWK�LPSDFW�RI�GLIIHUHQW�IRRGV�RQ�WKH�ERG\��&RQVHTXHQWO\��,�
RUJDQLVHG�D�OHVVRQ�IRFXVLQJ�RQ�WKH�KHDOWK�LPSOLFDWLRQV�RI�YDULRXV�IRRG�JURXSV��7KH�OHVVRQ�EXLOW�
RQ�SULRU�NQRZOHGJH�IURP�WKH�SUHFHGLQJ�OHVVRQ�DQG�ZKDW�WKH�SXSLOV�KDG�DFTXLUHG�IURP�D�
KRPHZRUN�WDVN�LQYROYLQJ�WKH�FUHDWLRQ�RI�D��'�KHDOWK\�SODWH��WKH�XVH�RI�WKLV�LV�KLJKOLJKWHG�DERYH��

.RKQ��������GLVFXVVHV�KRZ�PHHWLQJ�SXSLOV�LQWHUHVWV�WKURXJK�XVLQJ�SXSLO�FKRLFH�WR�LQIOXHQFH�
SODQQLQJ�FDQ�OHDG�WR�LQFUHDVHG�PRWLYDWLRQ�OHYHOV��,�GLVFRYHUHG�WKDW�DOWKRXJK�WKLV�ZDV�DQ�DEVWUDFW�
FRQFHSW��SXSLOV�VKRZHG�TXLFN�XQGHUVWDQGLQJ�DQG�DSSHDUHG�WR�HQMR\�DOO�DVSHFWV�RI�WKH�OHVVRQ��
3XSLOV�FRQVHTXHQWO\�SURGXFHG�KLJK�TXDOLW\�ZRUN�ZKLFK�PHW�WKH�VXFFHVV�FULWHULD��7KLV�OHVVRQ�
GHPRQVWUDWHG�WKH�LPSDFW�RI�WKH�EHQHILW�RI�XVLQJ�SXSLO�YRLFH�ZKHQ�SODQQLQJ�OHVVRQV�DV�WKH�SXSLOV�
KDG�DOUHDG\�H[SUHVVHG�LQWHUHVW�LQ�WKH�WRSLF��WKH\�UHPDLQHG�PRWLYDWHG�WKURXJKRXW�WKH�FRXUVH�RI�
WKH�OHVVRQ�

7R�LPSURYH�WKLV�OHVVRQ�LQ�IXWXUH�,�ZRXOG�DOORZ�SXSLOV�PRUH�WLPH�IRU�GLVFXVVLRQ�DV�WKH�SXSLOV�KDG�
D�ORW�RI�LGHDV�WR�VKDUH�DQG�TXHVWLRQV�VXUURXQGLQJ�WKH�VXEMHFW��ZKLFK�,�ZRXOG�KDYH�OLNHG�WR�
H[SORUH�IXUWKHU� 0RYLQJ�IRUZDUG�,�ZRXOG�DOVR�HQKDQFH�WKLV�OHVVRQ�E\�FUHDWLQJ�DQ�DXWKHQWLF�
FRQWH[W�IRU�OHDUQLQJ��,�ZRXOG�GR�WKLV�E\�DVNLQJ�SXSLOV�WR�FUHDWH�WKHLU�RZQ�OXQFKER[��LQFRUSRUDWLQJ�
WKH�YDULRXV�IRRG�JURXSV�





�ƵƌŝŶŐ�ƚŚĞ�ƐĞĐŽŶĚ�ŝŶ�Ă�ƐĞƌŝĞƐ�ŽĨ�ƐǇŵŵĞƚƌǇ�ůĞƐƐŽŶƐ�ĨŽƌ�Ă�zĞĂƌ�dǁŽ�ĐůĂƐƐ�/�ĞŵƉůŽǇĞĚ�Ă�ƌĂŶŐĞ
ŽĨ�ƚĞĂĐŚŝŶŐ�ƚĞĐŚŶŝƋƵĞƐ�ĂŶĚ�ŝŶƚĞƌĞƐƚŝŶŐ�ƚĂƐŬƐ�ŝŶ�ŽƌĚĞƌ�ƚŽ�ĞŶŐĂŐĞ�ƉƵƉŝů�ŝŶƚĞƌĞƐƚ͘��Ɛ�ƉĂƌƚ�ŽĨ�ƚŚĞ
ŝŶƉƵƚ�ĨŽƌ�ƚŚĞ�ůĞƐƐŽŶ�/�ĐƌĞĂƚĞĚ�ĂŶ�ŝŶƚĞƌĂĐƚŝǀĞ�ƋƵŝǌ�ƚŽ�ŝŶƚƌŽĚƵĐĞ�ƉƵƉŝůƐ�ƚŽ�ƚŚĞ�ƚŽƉŝĐ�ĂŶĚ�ĐĂƉƚƵƌĞ
ƚŚĞŝƌ�ĂƚƚĞŶƚŝŽŶ͘
�Ɛ�ƉƵƉŝůƐ�ŚĂĚ�ƉƌĞǀŝŽƵƐůǇ�ƐŚŽǁŶ�ĂŶ�ŝŶƚĞƌĞƐƚ�ŝŶ�ĂŶŝŵĂůƐ͕�ĚƵƌŝŶŐ�ƚŚĞ�ďŽĚǇ�ŽĨ�ƚŚĞ�ůĞƐƐŽŶ�/�ƵƐĞĚ
ĂŶŝŵĂů�ĨĂĐĞƐ�ƚŽ�ĚĞŵŽŶƐƚƌĂƚĞ�ƌĞĨůĞĐƚŝǀĞ�ƐǇŵŵĞƚƌǇ͘�&ƵƌƚŚĞƌŵŽƌĞ͕�ŵƵůƚŝďůŽĐŬ�ůŝŶŬƐ�ǁŚŝĐŚ�ƉƵƉŝůƐ
ĂƌĞ�ƉĂƌƚŝĐƵůĂƌůǇ�ĨĂŵŝůŝĂƌ�ǁŝƚŚ�ǁĞƌĞ�ƵƐĞĚ�ǁŝƚŚ�ŐƌĞĂƚ�ĞĨĨĞĐƚ�ƚŽ�ďŽƚŚ�ĐŽŶǀĞǇ�ƚŚĞ�ĐŽŶĐĞƉƚ�ŽĨ
ƐǇŵŵĞƚƌǇ�ĂŶĚ�ĂƐ�Ă�ƚĂƐŬ�ƚŽ�ƚĞƐƚ�ƉƵƉŝůƐΖ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ�;ŚŝŐŚůŝŐŚƚĞĚ�ĂďŽǀĞ�ĂƌĞ�ƌĞƐŽƵƌĐĞƐ�ƐĞůĞĐƚĞĚ�ƚŽ�
ĞŶŐĂŐĞ�ƉƵƉŝů�ŝŶƚĞƌĞƐƚ�ĚƵĞ�ƚŽ�ƉƌĞǀŝŽƵƐ�ƵƐĞͿ͘��Ŷ�ĂĐƚŝǀŝƚǇ�ƵƐŝŶŐ�ŵŝƌƌŽƌƐ�ŝŶ�ƚŚĞ
ĐŽŶƚŝŶƵŽƵƐ�ƉƌŽǀŝƐŝŽŶ�ĂůůŽǁĞĚ�ƚŚĞ�ĞǆƚĞŶƐŝŽŶ�ŽĨ�ƚŚĞ�ĐŽŶĐĞƉƚ�ĂĐƌŽƐƐ�ƚŚĞ�ĐůĂƐƐƌŽŽŵ͘
/�ĨŽƵŶĚ�ƚŚĞ�ƵƐĞ�ŽĨ�ǀĂƌŝĞĚ�ƚĞĂĐŚŝŶŐ�ƐƚǇůĞƐ�ĂŶĚ�ƚŚĞ�ĐƌĞĂƚŝŽŶ�ŽĨ�ƵŶŝƋƵĞ�ƚĂƐŬƐ�ĐĂƵƐĞĚ�ƉƵƉŝůƐ�ƚŽ
ƌĞŵĂŝŶ�ŝŶƚĞƌĞƐƚĞĚ�ƚŚƌŽƵŐŚŽƵƚ�ƚŚĞ�ůĞƐƐŽŶ�ĂŶĚ�ĐŽŶƚŝŶƵĞ�ĨŽĐƵƐŝŶŐ�ŽŶ�ƐĞǀĞƌĂů�ƚĂƐŬƐ͘�/ŶƚĞƌĞƐƚŝŶŐůǇ͕
ƉƵƉŝůƐ�ǁŽƌŬĞĚ�ǁĞůů�ĂŶĚ�ƌĞŵĂŝŶĞĚ�ŝŶƚĞƌĞƐƚĞĚ�ƚŚƌŽƵŐŚŽƵƚ�ƚŚĞ�ŶƵŵĞƌŽƵƐ�ƐŵĂůůĞƌ�ĂĐƚŝǀŝƚŝĞƐ
ƐĐŚĞĚƵůĞĚ�ƚŚƌŽƵŐŚŽƵƚ�ƚŚĞ�ůĞƐƐŽŶ͘�dŚĞƌĞĨŽƌĞ͕�/�ǁŝůů�ĞŶĚĞĂǀŽƵƌ�ƚŽ�ŝŶĐůƵĚĞ�ĂĐƚŝǀŝƚŝĞƐ�ƐƵĐŚ�ĂƐ�ƚŚŝƐ
ŝŶ�ĨƵƚƵƌĞ�ůĞƐƐŽŶƐ�ĂŶĚ�ďƌĞĂŬͲĚŽǁŶ�ůĂƌŐĞƌ�ĐŽŶĐĞƉƚƐ�ŝŶƚŽ�ŵŽƌĞ�ĚŝŐĞƐƚŝďůĞ�ĂĐƚŝǀŝƚŝĞƐ͘



,Q�µ6XFFHVVIXO�)XWXUHV¶��D�:HOVK�FXUULFXOXP�UHYLHZ�FXUUHQWO\�EHLQJ�LPSOHPHQWHG��'RQDOGVRQ�
�������GLVFXVVHV�WKH�LPSDFW�RI�JRRG�WHDFKLQJ�RQ�HIIHFWLYH�OHDUQLQJ��7KLV�ZULWLQJ�ZLOO�IRFXV�RQ�
WKUHH�RI�'RQDOGVRQ¶V��������SHGDJRJLFDO�SULQFLSOHV��DVVHVVPHQW�IRU�OHDUQLQJ��$I/���FURVV�
FXUULFXODU�UHVSRQVLELOLWLHV�DQG�XWLOLVLQJ�SXSLOV¶�SUHYLRXV�NQRZOHGJH�DQG�H[SHULHQFH�DQG�HQJDJLQJ�
LQWHUHVWV��,W�ZLOO�FRQVLGHU�KRZ�WKHVH�SULQFLSOHV�KDYH�EHHQ�LPSOHPHQWHG�WR�LQIRUP�WHDFKLQJ�
SUDFWLFHV�GXULQJ�D�SURIHVVLRQDO�OHDUQLQJ�H[SHULHQFH�LQ�D�:HOVK�WRZQ�FHQWUH�SULPDU\�VFKRRO�
>6FKRRO�;@�

6FKRRO�;�LV�DWWHQGHG�E\�DSSUR[LPDWHO\�����SXSLOV��ZLWK�DQ�DJH�UDQJH�RI�WKUHH�WR�HOHYHQ�\HDUV�
ROG��(VW\Q���������7KH�DYHUDJH�IRU�IUHH�VFKRRO�PHDOV�RYHU�WKH�ODVW�WKUHH�\HDUV�LV�DW������0\�
/RFDO�6FKRRO��������FRPSDUHG�WR�WKH�FXUUHQW�QDWLRQDO�DYHUDJH�LQ�:DOHV�VWDQGLQJ�DW������0\�
/RFDO�6FKRRO���������WKHUHIRUH�LW�PD\�EH�VXJJHVWHG�WKDW�WKH�WUDGLWLRQDO�FDWFKPHQW�DUHD�IRU�WKH�
VFKRRO�LV�RI�D�ORZHU�VRFLR�HFRQRPLF�EDFNJURXQG��7KH�FRQWH[W�RI�D�SULPDU\�VFKRRO�LV�DQ�
H[WUHPHO\�LPSRUWDQW�IDFWRU�ZKHQ�FRQVLGHULQJ�WKH�PRVW�DSSURSULDWH�VWUDWHJLHV�DQG�WHFKQLTXHV�WR�
EHVW�VXSSRUW�SXSLOV�LQ�WKHLU�OHDUQLQJ��7KLV�ZRUN�ZLOO�GLVFXVV�WKH�VXFFHVVHV�DQG�OLPLWDWLRQV�RI�WKH�
DSSOLFDWLRQ�RI�WKHVH�SULQFLSOHV�LQ�WKLV�VHWWLQJ��DQG�KRZ�WKH\�FDQ�EHVW�EH�LPSOHPHQWHG�LQ�WKH�
IXWXUH�WR�SURYLGH�HGXFDWLRQ�RI�WKH�KLJKHVW�TXDOLW\�

$VVHVVPHQW�IRU�/HDUQLQJ

'RQDOGVRQ��������KLJKOLJKWV�WKH�LPSRUWDQFH�RI�WKH�DVVHVVPHQW�IRU�OHDUQLQJ�SULQFLSOHV�ZLWKLQ�KLV�
UHSRUW�µ6XFFHVVIXO�)XWXUHV¶�DQG�HPSKDVLVHV�WKH�SRWHQWLDO�GUDPDWLF�LPSURYHPHQW�LQ�SXSLOV�
OHDUQLQJ�LI�WKHVH�WHFKQLTXHV�DUH�VXFFHVVIXOO\�LPSOHPHQWHG��7KLV�LV�GHWDLOHG�IXUWKHU�LQ�D�UHYLHZ�E\�
%ODFN�DQG�:LOLDP��������ZKLFK�DGYLVHG�IRXU�NH\�DUHDV�ZKHUH�WHDFKHUV�FRXOG�LPSURYH�WKH�
TXDOLW\�RI�WKHLU�GDLO\�SUDFWLFH�LQFOXGLQJ��TXHVWLRQLQJ��SXSLO�SHHU�DQG�VHOI�DVVHVVPHQW��TXDOLW\�
IHHGEDFN�DQG�WKH�VKDULQJ�RI�WKH�VXFFHVV�FULWHULD�ZLWK�SXSLOV�

6DGOHU��������GLVFXVVHG�DVVHVVPHQW�DQG�KRZ�WHDFKHUV�VKRXOG�DLP�WR�SURYLGH�LQGLYLGXDO�
IHHGEDFN�WR�HDFK�SXSLO��DV�RSSRVHG�WR�WKH�WUDGLWLRQDO�V\VWHP�RI�PDUNV�DQG�JUDGHV��7KLV�
IHHGEDFN�IURP�IRUPDWLYH�DVVHVVPHQWV�VKRXOG�DLP�WR�SURYLGH�VWXGHQWV�ZLWK�LQVLJKW�LQWR�KRZ�WR�
LPSURYH�DQG�LQFUHDVH�OHDUQLQJ��)XUWKHUPRUH��DVVHVVPHQW�PXVW�EH�FRQWLQXRXV�DQG�RQ�JRLQJ�
WKURXJKRXW�WKH�SURFHVV�RI�OHDUQLQJ�UDWKHU�WKDQ�MXVW�DW�WKH�HQG��%ODFN�HW�DO���������6DGOHU��������
+XRW��������LQ�RUGHU�WR�SURYLGH�SXSLOV�ZLWK�UHJXODU�IHHGEDFN�RQ�WKHLU�SURJUHVV��%ODFN�HW�DO��
�������GLVFXVV�KRZ�IRUPDWLYH�DVVHVVPHQW�VWUDWHJLHV�XVHG�ZLWKLQ�WKH�FODVVURRP�HYHU\GD\�
VKRXOG�LQFOXGH�WKRVH�ZKLFK�VXSSRUW�SXSLOV�LQ�H[SUHVVLQJ�ZKDW�WKH\�DUH�WKLQNLQJ��DQG�WKXV�JXLGH�
WKH�WHDFKHU�WRZDUG�VWUDWHJLHV�PRVW�VXLWHG�WR�WKDW�SXSLO�

%ODFN�DQG�:LOLDP��������GHWDLOV�WKH�VWURQJ�HYLGHQFH�EDVH�IRU�IRUPDWLYH�DVVHVVPHQW�SUDFWLFHV�
DQG�HPSKDVLVH�KRZ�YLWDO�WKH\�DUH�WR�LPSURYLQJ�WKH�TXDOLW\�RI�WHDFKLQJ�DQG�PD[LPLVLQJ�WKH�
DWWDLQPHQW�RI�SXSLOV�

4XHVWLRQLQJ

'XULQJ�D�<HDU�7ZR�OLWHUDF\�OHVVRQ�GLIIHUHQW�TXHVWLRQLQJ�WHFKQLTXHV�DOORZHG�WKH�SXSLOV�WR�WKLQN�RI�
LGHDV�DQG�SHUFHSWLRQV�WKH\�PD\�QRW�RWKHUZLVH�KDYH�FRQVLGHUHG�DQG�DOVR�HQFRXUDJHG�JURXS�
GLVFXVVLRQ��&RKHQ���������7HFKQLTXHV�VXFK�DV�µ%DVNHWEDOO¶�DQG�µ7DON�3DUWQHUV¶�HQFRXUDJHG�
SXSLOV�WR�HQJDJH�ZLWK��DQG�GLVFXVV�WKH�VXEMHFW��DOORZLQJ�WKHP�WR�H[SORUH�FRQWUDVWLQJ�DGMHFWLYHV�
ZKHQ�GHVFULELQJ�WKH�GLIIHUHQW�ZLWFKHV�LQ�WKH�:L]DUG�RI�2]�

%RQZHOO�DQG�(LVRQ��������H[SODLQV�KRZ�GLVFXVVLRQ�KHOSV�WR�SURPRWH�DFWLYH�DQG�LQGHSHQGHQW�
OHDUQHUV��,Q�WKH�OHVVRQ�GLVFXVVLRQ�ZDV�XVHG�WR�HQJDJH�SXSLOV�DFURVV�DELOLW\�JURXSV��,W�ZDV�
SDUWLFXODUO\�HIIHFWLYH�LQ�HQFRXUDJLQJ�SXSLOV�IURP�ORZHU�DELOLW\�JURXSV�WR�FRQWULEXWH��ZKR�RWKHUZLVH�
PD\�QRW�KDYH�KDG�WKH�FRQILGHQFH�WR�SDUWLFLSDWH�

:RUG�&RXQW�������

$�&ULWLFDO�5HIOHFWLRQ�RI�3URJUHVV�0DGH�RQ�WKH�
3ODQQLQJ�DQG�,PSOHPHQWDWLRQ�RI�7KUHH�

3HGDJRJLFDO�3ULQFLSOHV



)XUWKHUPRUH��XVLQJ�TXHVWLRQLQJ�WHFKQLTXHV�VXFK�DV�IXQQHOOLQJ�DQG�µ7KLQN��3DLU��6KDUH¶�DOVR�
LQFUHDVHG�SDUWLFLSDWLRQ�E\�IRFXVLQJ�SXSLOV¶�WKRXJKWV��&RKHQ��������DQG�UHGXFLQJ�WKH�IHDU�RI�
DQVZHULQJ�D�TXHVWLRQ�LQFRUUHFWO\��7KLV�FRQVHTXHQWO\�FUHDWHG�D�VDIHU�OHDUQLQJ�HQYLURQPHQW�ZKLFK�
/RZPDQ�������LQ�%RQZHOO�DQG�(LVRQ��������KLJKOLJKWV�LV�LPSRUWDQW�IRU�HIIHFWLYH�OHDUQLQJ�

&RKHQ��������IRXQG�WKDW�ZKHUH�TXHVWLRQV�ZHUH�XVHG�HIIHFWLYHO\�WKH\�ZHUH�WKH�VLQJOH�PRVW�
LPSRUWDQW�IDFWRU�LQ�SXSLOV�DFKLHYLQJ�KLJK�VWDQGDUGV��7KHUHIRUH��LQ�WKH�IXWXUH�,�DLP�WR�QRW�RQO\�WR�
FRQWLQXH�WR�XVH�HIIHFWLYH�TXHVWLRQV�GXULQJ�WKH�OHVVRQ�WR�HQFRXUDJH�GLVFXVVLRQ��SDUWLFLSDWLRQ�DQG�
WKH�FUHDWLRQ�RI�D�VDIH�OHDUQLQJ�HQYLURQPHQW��EXW�DOVR�DW�WKH�HQG�RI�OHVVRQV�WR�DVVHVV�WKH�SXSLOV¶�
DFTXLVLWLRQ�RI�NQRZOHGJH�DQG�FKDOOHQJH�WKHLU�WKLQNLQJ�

6HOI�$VVHVVPHQW�DQG�6XFFHVV�&ULWHULD

6DGOHU��������H[SODLQV�WKDW�IRU�SXSLOV�WR�VXFFHHG�WKH\�QHHG�WR�NQRZ��ZKDW�FRQVWLWXWHV�TXDOLW\�
DQG�ZKDW�LV�H[SHFWHG�RI�WKHLU�ZRUN��$�ZD\�RI�DFKLHYLQJ�WKLV�LV�WR�SURYLGH�WKH�VWXGHQWV�ZLWK�PRGHO�
DQVZHUV�DQG�D�VHOI�DVVHVVPHQW�FKHFNOLVW�GHWDLOLQJ�WKH�VXFFHVV�FULWHULD��'XULQJ�D�<HDU�7ZR�
OLWHUDF\�OHVVRQ�,�IRXQG�WKH�XVH�RI�WKHVH�PHWKRGV�HQFRXUDJHG�SXSLOV�WR�EH�PRUH�HQWKXVLDVWLF�
DERXW�WKH�DFWLYLW\�DV�WKH\�EHJDQ�WR�WDNH�UHVSRQVLELOLW\�IRU�WKH�TXDOLW\�RI�WKHLU�ZRUN��7KH�VHOI�
DVVHVVPHQW�FKHFNOLVW�DOVR�DOORZHG�WKH�VWXGHQWV�WR�HYDOXDWH�WKHLU�ZRUN�WKXV�GHYHORSLQJ�DQ�
LPSRUWDQW�FRJQLWLYH�VNLOO��%ORRP�������LQ�6DGOHU��������)XUWKHUPRUH��,�IRXQG�WKLV�HQFRXUDJHG�
SXSLOV�WR�FRQVLGHU�WKHLU�ZRUN�DQG�WKLQN�DERXW�KRZ�WR�SURGXFH�KLJKHU�TXDOLW\�ZRUN�LQ�WKH�IXWXUH�

,Q�DGGLWLRQ��6DGOHU��������GHVFULEHV�WKH�EHQHILWV�RI�SHHU�DVVHVVPHQW��7KLV�H[SORUDWLRQ�RI�
DQRWKHU¶V�ZRUN�DOORZV�SXSLOV�WR�HQFRXQWHU�ERWK�QHZ�LGHDV�DQG�LPSHUIHFWLRQV�WKDW�WKH\�PD\�QRW�
KDYH�WKRXJKW�RI��)XUWKHUPRUH��DV�WKH�SXSLOV�DUH�OHVV�GHIHQVLYH�DQG�OHVV�HPRWLRQDOO\�FRPPLWWHG�
WR�RWKHUV¶�ZRUN��WKH\�DUH�DEOH�WR�IXUWKHU�GHYHORS�WKHLU�HYDOXDWLRQ�VNLOOV��)RU�WKHVH�UHDVRQV��,�ZLOO�
HQGHDYRXU�WR�LQFOXGH�SHHU�DVVHVVPHQW�LQ�IXWXUH�OHVVRQV�LQ�RUGHU�WR�IXUWKHU�FKDOOHQJH�SXSLOV�

)HHGEDFN

$Q�LPSRUWDQW�DVSHFW�RI�JLYLQJ�HIIHFWLYH�IHHGEDFN�LV�WR�HQVXUH�LW�LV�JLYHQ�GXULQJ�WKH�WHDFKLQJ�WR�
µFORVH�WKH�OHDUQLQJ�JDS¶��:HOVK�$VVHPEO\�*RYHUQPHQW���������0RUHRYHU��6DGOHU��������
HPSKDVLVHV�WKDW�IHHGEDFN�PXVW�EH�LQGLYLGXDO�WR�WKH�SXSLO�DQG�VKRXOG�DOZD\V�DYRLG�FRPSDULVRQ��
'XULQJ�D�<HDU�7ZR�QXPHUDF\�OHVVRQ�RQ�V\PPHWU\�,�IRXQG�WKDW�SURYLGLQJ�LPPHGLDWH�IHHGEDFN�
DIWHU�TXHVWLRQLQJ�DOORZHG�SXSLOV�WR�TXLFNO\�UHFWLI\�WKHLU�PLVXQGHUVWDQGLQJV�DQG�PDGH�OHDUQLQJ�
PRUH�HIILFLHQW�
7KH�VXEMHFW�RI�WKLV�OHVVRQ�DOORZV�IRU�HIIHFWLYH�LQWHJUDWLRQ�RI�LPPHGLDWH�IHHGEDFN��+RZHYHU��LQ�
VXEMHFWV�ZKHUH�WKLV�LV�PRUH�GLIILFXOW��VXFK�DV�FUHDWLYH�DUWV�DQG�OLWHUDF\��,�ZLOO�VWULYH�WR�LQFOXGH�
UDQGRP�IHHGEDFN�WKURXJKRXW�WKHVH�OHVVRQV��7KLV�ZLOO�HQVXUH�WKH�FRQWLQXLW\�RI�IHHGEDFN�LQ�P\�
WHDFKLQJ�SUDFWLFH��7KLV�LV�SDUWLFXODUO\�LPSRUWDQW��DV�6DGOHU��������ZDUQV�WKDW�IRU�IHHGEDFN�WR�
HQKDQFH�OHDUQLQJ�FRQGLWLRQV��LW�PXVW�EH�XVHG�FRQVLVWHQWO\�WR�HQVXUH�LW�LV�YLHZHG�DV�D�UHJXODU�
FRPSRQHQW�RI�OHVVRQV�
&URVV�&XUULFXODU�5HVSRQVLELOLWLHV

7HDFKHUV�KDYH�D�UHVSRQVLELOLW\�QRW�RQO\�WR�WHDFK�HDFK�VXEMHFW�LQ�LVRODWLRQ��EXW�DOVR�WR�SURYLGH�
ULFK�FURVV�FXUULFXODU�OHDUQLQJ�H[SHULHQFHV�IRU�WKHLU�SXSLOV��7KLV�FURVV�FXUULFXODU�WKHPDWLF�
WHDFKLQJ�DOORZV�IRU�WKH�FUHDWLRQ�RI�OHVV�UHSHWLWLYH�OHVVRQV�DQG�DOVR�KHOSV�WR�PDNH�VXEMHFWV�PRUH�
LQWHUHVWLQJ�DQG�HQJDJLQJ��+D\HV��������DV�SXSLOV�VWDUW�WR�PDNH�OLQNV�EHWZHHQ�WKHP��5RVH��
������

$�FURVV�FXUULFXODU�DSSURDFK�WR�OHDUQLQJ�IROORZV�D�FRQVWUXFWLYLVW�YLHZ�RI�OHDUQLQJ��ZKHUHE\�SXSLOV�
DFTXLUH�NQRZOHGJH�WKURXJK�GLUHFW�H[SHULHQFHV�WKH\�KDYH��3UHYLRXV�NQRZOHGJH�FDQ�EH�DSSOLHG�WR�
KHOS�VROYH�QHZ�SUREOHPV�DQG�QHZ�VNLOOV�FDQ�WKHQ�EH�WUDQVIHUUHG�IURP�RQH�VLWXDWLRQ�WR�DQRWKHU�
�+D\HV���������)XUWKHUPRUH��DFDGHPLFV�DJUHH�WKDW�WKH�WUDQVIHUULQJ�RI�VNLOOV�ZLWKLQ�FURVV�
FXUULFXODU�OHDUQLQJ�WHDFKHV�SXSLOV�WR�GHYHORS�HQKDQFHG�FULWLFDO�WKLQNLQJ��,YDQLWVND\D��������
+D\HV���������DQG�WR�WKLQN�PRUH�DERXW�ZKDW�WKH\�DUH�GRLQJ�DQG�WKH�VNLOOV�EHLQJ�GHYHORSHG�
�%RQZHOO�DQG�(LVRQ���������$QRWKHU�EHQHILW�RI�D�FURVV�FXUULFXODU�DSSURDFK�WR�OHDUQLQJ�LV�WKDW�LW�
DOORZV�SXSLOV�WR�GHYHORS�D�SRVLWLYH�DWWLWXGH�WRZDUGV�OHDUQLQJ�DV�SXSLOV�OHDUQ�KRZ�WR�VWXG\�
WKURXJK�D�³VHOI�GLVFLSOLQHG��HQJDJLQJ�DQG�UHZDUGLQJ�SURFHVV´��5RVH��������

)XUWKHUPRUH��'RQDOGVRQ��������DGYLVHV�LQ�µ6XFFHVVIXO�)XWXUHV¶�WKDW�ZKDW�SXSLOV�DUH�OHDUQLQJ�
VKRXOG�UHIOHFW�WKH�QHHGV�RI�WRGD\�DQG�SUHSDUH�SXSLOV�IRU�ODWHU�LQ�OLIH��7KLV�FDQ�EH�DFKLHYHG�
WKURXJK�D�PRYH�WRZDUGV�D�PRUH�VNLOOHG�EDVHG�FXUULFXOXP��,YDQLWVND\D��������DUJXHV�WKDW�FURVV�
FXUULFXODU�WHDFKLQJ�VKLIWV�WKH�IRFXV�RI�OHDUQLQJ�IURP�WKH�PHPRULVLQJ�RI�IDFWV�WR�LQVWHDG��WKH�
DSSOLFDWLRQ�RI�NQRZOHGJH�DQG�UHIOHFWLRQ�RI�WKLQNLQJ�



'XH�WR�WKH�PDQ\�EHQHILWV�RI�WKH�FURVV�FXUULFXODU�WHDFKLQJ�PHWKRG�HYHU\�:HOVK�VFKRRO�KDV�
FURVV�FXUULFXOXP�UHVSRQVLELOLWLHV�LQ�OLWHUDF\��QXPHUDF\�DQG�GLJLWDO�FRPSHWHQFH��7KLV�FDQ�EH�
DFKLHYHG�E\�OLQNLQJ�VXEMHFWV�WKURXJK�YDULRXV�FHQWUDO�WRSLF�WKHPHV��LVVXHV�RU�SUREOHPV��+D\HV��
�������6XEVHTXHQWO\��DOORZLQJ�IRU�WKH�FUHDWLRQ�RI�PRUH�UHDO�OLIH�DQG�PHDQLQJIXO�OHDUQLQJ�
RSSRUWXQLWLHV�IRU�SXSLOV�

1XPHUDF\

&RPSHWHQW�QXPHUDF\�VNLOOV�DUH�HVVHQWLDO�IRU�LQGHSHQGHQW�OLYLQJ�DQG�ZRUN��'RQDOGVRQ���������
6WHHQ��������KLJKOLJKWV�WKH�LPSRUWDQFH�RI�QXPHUDF\�OHDUQLQJ�LQ�GLIIHUHQW�FRQWH[WV��HPSKDVLVLQJ�
WKDW�LW�LPSURYHV�WKH�DELOLW\�RI�WKH�SXSLO�WR�DSSO\�WKH�DSSURSULDWH�PDWKHPDWLFDO�WHFKQLTXHV�DFURVV�
D�UDQJH�RI�XVHIXO�UHDO�OLIH�FRQWH[WV��+R\OHV�HW�DO��������1RVV�HW�DO��������

'XULQJ�D�<HDU�7ZR�QXPHUDF\�OHVVRQ��,�H[SORUHG�WKH�WRSLF�RI�V\PPHWU\�ZLWK�SXSLOV�XVLQJ�WKH�
FKDOOHQJLQJ�FUHDWLYH�WDVN�RI�FRPSOHWLQJ�D�V\PPHWULFDO�VHOI�SRUWUDLW��7KLV�WDVN�IRUFHG�SXSLOV�WR�
WDNH�ULVNV�DQG�PDNH�GHFLVLRQV�DV�WKH\�FRPSOHWHG�WKHLU�SRUWUDLW��WKXV�KHOSLQJ�WR�FHPHQW�WKLV�
DEVWUDFW�QXPHUDF\�FRQFHSW��6XOOLYDQ���������,�IRXQG�WKLV�WHFKQLTXH�XVHIXO�DV�LW�DOORZHG�SXSLOV�WR�
FRQWH[WXDOLVH�WKHLU�QXPHUDF\�OHDUQLQJ��DQG�WKH�XVH�RI�FUHDWLYH�DUWV�FDSWXUHG�WKHLU�LPDJLQDWLRQ�
DQG�HQVXUHG�WKH\�UHPDLQHG�PRWLYDWHG��7KHUHIRUH��,�ZLOO�LPSOHPHQW�VLPLODU�WHFKQLTXHV�DJDLQ�LQ�
WKH�IXWXUH�ZKHQ�DGRSWLQJ�FURVV�FXUULFXODU�PHWKRGV�WR�WHDFK�DEVWUDFW�WRSLFV�

/LWHUDF\

,Q�D�<HDU�7ZR�VFLHQFH�OHVVRQ�IRFXVHG�RQ�µ$�+HDOWK\�+HDUW¶��SXSLOV¶�OLWHUDF\�VNLOOV�ZHUH�
GHYHORSHG�WKURXJK�IRUPDO�JURXS�GLVFXVVLRQV��7KH�OHVVRQ�JDYH�SXSLOV�WKH�RSSRUWXQLW\�WR�DSSO\��
GHYHORS�DQG�H[WHQG�WKHLU�RUDF\�VNLOOV�LQ�D�IRFXVHG�JURXS�GLVFXVVLRQ�RQ�WKH�VFLHQFH�FRQFHSWV�
WKDW�KDG�EHHQ�H[SORUHG�LQ�WKH�OHVVRQ��7KLV�LV�DQ�H[DPSOH�RI�D�VLQJXODU�WKHPH�EHLQJ�XVHG�DFURVV�
WKH�FXUULFXOXP�HQDEOLQJ�VXEMHFW�EDUULHUV�WR�EH�OHVVHQHG��+D\HV��������

'RQDOGVRQ��������H[SODLQV�WKDW�WKH�SURILFLHQF\�RI�VNLOOV�³OLHV�QRW�LQ�UHSHWLWLRQ�DQG�GULOO´�EXW�LQ�
SUDFWLFLQJ�WKH�VNLOOV�LQ�YDULHG�FRQWH[WV�ZKHUH�WKH�SXSLOV¶�DELOLWLHV�FDQ�EH�FKDOOHQJHG�DQG�
H[WHQGHG��7KLV�OHVVRQ�HPSOR\HG�WKLV�WHFKQLTXH�E\�HQDEOLQJ�SXSLOV�WR�SUDFWLFH�WKHLU�OLWHUDF\�VNLOOV�
ZKLOVW�GLVFXVVLQJ�WKH�VFLHQWLILF�FRQFHSW�µ$�+HDOWK\�+HDUW¶��7KLV�H[HUFLVH�DOORZHG�SXSLOV�RI�DOO�
DELOLWLHV�WR�H[SUHVV�WKHLU�LGHDV�DQG�JDLQ�FRQILGHQFH�VSHDNLQJ�LQ�D�JURXS��,�QRWHG�WKLV�SDUWLFXODUO\�
KHOSHG�SXSLOV�IURP�ORZHU�DELOLW\�JURXSV�GHYHORS�WKHLU�XQGHUVWDQGLQJ�RI�WKH�WRSLF�DV�LQIRUPDWLRQ�
ZDV�H[SODLQHG�WR�WKHP�E\�WKHLU�SHHUV�LQ�PXOWLSOH�ZD\V��%ODFN�DQG�:LOLDP���������&RQVHTXHQWO\��
LQ�IXWXUH�OHVVRQV�OLNH�WKLV�DV�WKH�SXSLOV�FRQILGHQFH�JURZ�,�ZRXOG�ORRN�WR�UHGXFH�P\�RZQ�LPSDFW�
RQ�WKH�JURXS�GLVFXVVLRQ�

'LJLWDO�&RPSHWHQF\�)UDPHZRUN��'&)�

(VW\Q��������DQG�'RQDOGVRQ��������HPSKDVLVH�WKH�LPSRUWDQFH�RI�WKH�'&)�HVSHFLDOO\�JLYHQ�LWV�
SUHYDOHQFH�LQ�WKH�PRGHUQ�ZRUOG��'LJLWDO�FRPSHWHQF\�HQFRPSDVVHV�SXSLOV�XVLQJ�D�YDULHW\�RI�
WHFKQRORJLHV�µFROODERUDWLYHO\��FUHDWLYHO\�DQG�FULWLFDOO\¶��+DJXH�DQG�3D\WRQ���������'RQDOGVRQ�
�������VWDWHV�WKDW�GLJLWDO�FRPSHWHQF\�LV�HVVHQWLDO�IRU�SXSLOV�WR�VXFFHVVIXOO\�DQG�FRQILGHQWO\�
SDUWLFLSDWH�LQ�WKH�PRGHUQ�ZRUOG�

$V�SDUW�RI�D�<HDU�7ZR�OLWHUDF\�OHVVRQ��SXSLOV�XVHG�DQ�RQOLQH�DSSOLFDWLRQ�WR�FUHDWH�D�ERRN�
UHWHOOLQJ�WKH�VWRU\�RI�WKH�:L]DUG�RI�2]��7KLV�OHVVRQ�QRW�RQO\�GHYHORSHG�WKH�SXSLOV¶�FUHDWLYH�
ZULWLQJ�VNLOOV�EXW�DOVR�LPSURYHG�WKHLU�GLJLWDO�FRPSHWHQF\�WKURXJK�FURVV�FXUULFXOXP�LQWHJUDWLRQ�RI�
'&)��7KH�FRPSXWHU�SURJUDPPH�DOORZHG�WKHP�WR�GUDZ�ZLWK�WKH�PRXVH�WR�SURGXFH�D�IURQW�FRYHU�
LOOXVWUDWLRQ�DQG�SURJUHVV�WKHLU�W\SLQJ�VNLOOV��,Q�WKLV�OHVVRQ�WKH�SXSLOV�SUDFWLFHG�WKH�IXQGDPHQWDO�
GLJLWDO�VNLOOV��ZKLFK�DUH�HVVHQWLDO�LQ�EHFRPLQJ�LQGHSHQGHQW�DQG�FULWLFDO�OHDUQHUV��+DJXH�DQG�
3D\WRQ��������

)XUWKHUPRUH��ZLWK�WKH�LQFUHDVH�LQ�GLJLWDO�XVH�LQ�WKH�KRPH�DQG�ZRUN�HQYLURQPHQWV�OHVVRQV�VXFK�
DV�WKLV�DUH�LPSRUWDQW�WR�HQVXUH�SURILFLHQF\�LQ�VNLOOV�VXFK�DV�ZRUG�SURFHVVLQJ��7KLV�OHVVRQ�
H[HPSOLILHG�WR�PH�WKH�YDOXH�RI�FURVV�FXUULFXOXP�OHVVRQV��7KH�XVH�RI�WHFKQRORJ\�KHOSHG�WR�
HQJDJH�WKH�VWXGHQWV�LQ�WKHLU�FUHDWLYH�ZULWLQJ�WDVN��DQG�WKH�OLWHUDF\�WDVN�DOVR�FUHDWHG�DQ�
RSSRUWXQLW\�IRU�WKH�DFTXLVLWLRQ�RI�GLJLWDO�VNLOOV��+RZHYHU��WKH�XVH�RI�WHFKQRORJ\�FUHDWHG�
FKDOOHQJHV�WKURXJK�WKH�OHVVRQ�DQG�,�IRXQG�ZLWK�SURORQJHG�XVH�RI�GLJLWDO�WHFKQRORJ\�WKH�SXSLOV�
EHFDPH�LQFUHDVLQJO\�GLVWUDFWHG��,Q�IXWXUH�,�ZRXOG�H[SORUH�LQFOXGLQJ�RWKHU�GLJLWDO�PHGLD�RSWLRQV��
VXFK�DV�ILOP��WR�DGG�YDULHW\�DQG�LQWHUHVW��ZKLFK�ZRXOG�DOVR�DOORZ�WKH�SXSLOV�WR�GHYHORS�RWKHU�
HVVHQWLDO�PRGHUQ�WHFKQRORJ\�VNLOOV�



8WLOLVLQJ�3UHYLRXV�.QRZOHGJH�DQG�([SHULHQFH�DQG�(QJDJLQJ�,QWHUHVW
,Q�'RQDOGVRQ¶V��������UHYLHZ�KH�UHLQIRUFHV�WKH�LPSRUWDQFH�RI�GHVLJQLQJ�WDVNV�WKDW�DOORZ�SXSLOV�
WR�XWDOLVH�SULRU�OHDUQLQJ��DQG�DOVR�RIIHU�WKH�IOH[LELOLW\�IRU�HDFK�LQGLYLGXDO�SXSLO�WR�DFFHVV�WKH�
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JHQHUDWHG�PRUH�TXHVWLRQV�DQG�GLVFXVVLRQV�IURP�WKH�SXSLOV��,Q�WKH�IXWXUH�,�ZRXOG�GHGLFDWH�D�
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