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0DULQH�5HVRXUFHV�$QQXDO�5HSRUW����� 

35()$&( 

�ƚ�ƚŚĞ�ƐƚĂƌƚ�ŽĨ�ϮϬϮϬ�ƚŚĞ�:ĞƌƐĞǇ�ĮƐŚŝŶŐ�ŇĞĞƚ�ǁĞƌĞ�ŝŶ�ƚŚĞ�ŵŝĚĚůĞ�ŽĨ�ǁĂƐ�Ă�ƉƌŽůŽŶŐĞĚ�ƉĞƌŝŽĚ�ŽĨ�ĂƵƚƵŵŶĂů�ĂŶĚ�ǁŝŶƚĞƌ�
ƐƚŽƌŵǇ�ǁĞĂƚŚĞƌ� ƚŚĂƚ� ŚĂĚ� ƌĞƐƚƌŝĐƚĞĚ� ƚŚĞŝƌ� ĂďŝůŝƚǇ� ƚŽ�ĮƐŚ� ŽīƐŚŽƌĞ͘� dŚŝƐ͕� ŝŶ� ĐŽŵďŝŶĂƟŽŶ�ǁŝƚŚ� ĚĞĐůŝŶŝŶŐ� ĐĂƚĐŚĞƐ� ĨŽƌ�
ůŽďƐƚĞƌ͕�ďƌŽǁŶ�ĐƌĂď�ĂŶĚ�ǁŚĞůŬ͕�ŵĂĚĞ�ĨŽƌ�Ă�ƚŽƵŐŚ�ďĞŐŝŶŶŝŶŐ�ƚŽ�ƚŚĞ�ǇĞĂƌ�ďƵƚ�ĂŶǇ�ŚŽƉĞ�ŽĨ�Ă�ďĞƩĞƌ�ƐƉƌŝŶŐ�ĂŶĚ�ƐƵŵŵĞƌ�
ǁĂƐ�ĚĂƐŚĞĚ�ďǇ�ƚŚĞ��ŽǀŝĚ-ϭϵ�ƉĂŶĚĞŵŝĐ͘�dŚĞ�ĂƐƐŽĐŝĂƚĞĚ�ůŽĐŬĚŽǁŶ�ƌĞƐƚƌŝĐƚĞĚ�ƉĞŽƉůĞ͛Ɛ�ŵŽǀĞŵĞŶƚƐ͕�ĐůŽƐĞĚ�ƐŚŽƉƐ�ĂŶĚ�
ƌĞƐƚƌŝĐƚĞĚ�ĨŽƌĞŝŐŶ�ŵĂƌŬĞƚƐ͘�'ŽǀĞƌŶŵĞŶƚ�ĂƐƐŝƐƚĂŶĐĞ�ǁĂƐ�ƉƌŽǀŝĚĞĚ�ƚŚƌŽƵŐŚ�ƚŚĞ�&ŝƐŚĞƌŝĞƐ�^ƵƉƉŽƌƚ�^ĐŚĞŵĞ�ďƵƚ�ŵĂŶǇ�
ĮƐŚĞƌƐ�ĂůƐŽ�ŽƉƚĞĚ�ƚŽ�ƐĞůů�ĚŝƌĞĐƚ�ĨƌŽŵ�ƚŚĞŝƌ�ǀĞƐƐĞůƐ͕�ƵƐŝŶŐ�ƐŽĐŝĂů�ŵĞĚŝĂ�ƚŽ�ĐŽŽƌĚŝŶĂƚĞ�ĂƌƌŝǀĂů�ƟŵĞƐ�ĂŶĚ�ĐĂƚĐŚĞƐ͘�dŚĞ�
ƚĂĐƟĐ�ǁŽƌŬĞĚ�ĂŶĚ�ƋƵĞƵĞƐ�ŽĨ�ƉĞŽƉůĞ�ĨŽƌŵĞĚ�ŽŶ�ƚŚĞ�ŝƐůĂŶĚ͛Ɛ�ƉŝĞƌƐ�ĂŶĚ�ďĞĂĐŚĞƐ͕�ŐŝǀŝŶŐ�ĮƐŚĞƌƐ�Ăƚ�ůĞĂƐƚ�ƐŽŵĞ�ƌĞƐƉŝƚĞ�
ĨƌŽŵ�ǁŚĂƚ�ǁĞƌĞ�ŚĂƌƐŚ�ĞĐŽŶŽŵŝĐ�ĐŽŶĚŝƟŽŶƐ͘ 

dŚĞ��ŽǀŝĚ�ƉĂŶĚĞŵŝĐ�ĚŽŵŝŶĂƚĞĚ�ϮϬϮϬ�ĚŝƐƌƵƉƟŶŐ�ƚŚĞ�ĚĂǇ-ƚŽ-ĚĂǇ�ƌŽƵƟŶĞƐ�ŽĨ�ŝŶĚŝǀŝĚƵĂůƐ͕�ďƵƐŝŶĞƐƐĞƐ�ĂŶĚ�ŐŽǀĞƌŶŵĞŶƚ�
Ăůů�ŽĨ�ǁŚŽŵ�ǁĞƌĞ�ĨĂĐĞĚ�ǁŝƚŚ�Ă�ƐŝƚƵĂƟŽŶ�ƚŚĂƚ�ǁĂƐ�ƵŶĞǆƉĞĐƚĞĚ�ĂŶĚ�ǁŝĚĞƐƉƌĞĂĚ�ǁŝƚŚ�ŝƚƐ� ŝŵƉĂĐƚ͘��ĚũƵƐƚŵĞŶƚƐ�ǁĞƌĞ�
ƌĞƋƵŝƌĞĚ�ďǇ�ĞǀĞƌǇŽŶĞ͕�ŝŶĐůƵĚŝŶŐ�ƚŚĞ�DĂƌŝŶĞ�ZĞƐŽƵƌĐĞƐ�ƚĞĂŵ͘��dŚĞ�ƉĂƚƌŽůƐ�Ăƚ�ƐĞĂ�ĂŶĚ�ƐŚŽƌĞůŝŶĞ�ĐŚĞĐŬƐ�ǁĞƌĞ�ĂďůĞ�ƚŽ�
ĐŽŶƟŶƵĞ�ďƵƚ�ŚĂĚ� ƚŽ�ďĞ� ƐƚƌƵĐƚƵƌĞĚ�ĂƌŽƵŶĚ��ŽǀŝĚ-ϭϵ�ŐƵŝĚĂŶĐĞ͖� ƚŚĞ�ĂŶŶƵĂů� ƐĐŝĞŶƟĮĐ� ƚƌŝĂůƐ� ƚŽŽŬ�ƉůĂĐĞ�ĂƐ�ĚŝĚ�ŽƚŚĞƌ�
ƌŽƵƟŶĞ�ŵŽŶŝƚŽƌŝŶŐ�ǁŽƌŬ͘�,ŽǁĞǀĞƌ͕�Ă�ŐŽŽĚ�ŵĂŶǇ�ŵĞĞƟŶŐƐ�ŚĂĚ�ƚŽ�ďĞ�ƉŽƐƚƉŽŶĞĚ�ĂŶĚ�ǁĞƌĞ�ĞǀĞŶƚƵĂůůǇ�ŚĞůĚ�ǀŝĂ�ǀŝĚĞŽ�
ůŝŶŬ�ƌĂƚŚĞƌ�ƚŚĂŶ�ŝŶ�ƉĞƌƐŽŶ͘�dŚŝƐ�ŝŶĐůƵĚĞĚ�ĐŽŵŵŝƩĞĞ�ĂŶĚ�ǁŽƌŬŝŶŐ�ŐƌŽƵƉ�ŵĞĞƟŶŐƐ�;Ğ͘Ő͘��ĂǇ�ŽĨ�'ƌĂŶǀŝůůĞ��ŐƌĞĞŵĞŶƚ͕�
DĂƌŝŶĞ�ZĞƐŽƵƌĐĞƐ�WĂŶĞůͿ��ƉůƵƐ�ƚŚŽƐĞ�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�/��^͕�K^W�Z͕�ƚŚĞ��ƌŝƟƐŚ-/ƌŝƐŚ��ŽƵŶĐŝů͕���&Z��ĂŶĚ�ŽƚŚĞƌƐ͘� 

'Ž:�ŽƉĞƌĂƟŽŶƐ�ƋƵŝĐŬůǇ�ŵŽǀĞĚ�ŽŶůŝŶĞ�ƐŽ�ƚŚĂƚ�ďǇ�ƚŚĞ�ĞŶĚ�ŽĨ�ƚŚĞ�ƐƵŵŵĞƌ�ĐŽŶĚƵĐƟŶŐ�ŵĞĞƟŶŐƐ�ǀŝĂ�ůĂƉƚŽƉ�;ƌĂƚŚĞƌ�ƚŚĂŶ�
ĨĂĐĞ-ƚŽ-ĨĂĐĞͿ� ŚĂĚ� ďĞĐŽŵĞ� ƌŽƵƟŶĞ͘� ^ŽŵĞ� ƉůĂŶŶĞĚ� � ŵŽŶŝƚŽƌŝŶŐ� ĂŶĚ� ƌĞƐĞĂƌĐŚŝŶŐ� � ƉƌŽũĞĐƚƐ� ŚĂǀĞ� ďĞĞŶ� ĚĞůĂǇĞĚ� Žƌ�
ƉŽƐƚƉŽŶĞĚ�ĨŽƌ�Ă�ǇĞĂƌ͘�dŚŝƐ�ǁĂƐ�ŽŌĞŶ�ĚƵĞ�ƚŽ�ƚƌĂǀĞů�ƌĞƐƚƌŝĐƟŽŶƐ�ǁŚŝĐŚ�ŵĞĂŶƚ�ƚŚĂƚ�ŝŶĚŝǀŝĚƵĂůƐ�Žƌ�ĞƋƵŝƉŵĞŶƚ�ĐŽƵůĚ�ŶŽƚ�
ďĞ�ďƌŽƵŐŚƚ� ŝŶƚŽ�ƚŚĞ� ŝƐůĂŶĚ͘��ŽŶǀĞƌƐĞůǇ͕�Ă� ůŽĐŬĚŽǁŶ� ŝŶ�ƵŶŝǀĞƌƐŝƟĞƐ�ƉƌŽĚƵĐĞĚ�Ă�ĚĞŵĂŶĚ�ĨŽƌ�ĐŽŵƉƵƚĞƌ�ĚĂƚĂƐĞƚƐ� ĨŽƌ��
ƐƚƵĚĞŶƚƐ� ƚŽ� ǁŽƌŬ� ŽŶ͘� �ŽŶƐĞƋƵĞŶƚůǇ͕� DĂƌŝŶĞ� ZĞƐŽƵƌĐĞƐ� ŚĂƐ� ĨŽƌŵĞĚ� Žƌ� ƐƚƌĞŶŐƚŚĞŶĞĚ� ƉĂƌƚŶĞƌƐŚŝƉƐ� ǁŝƚŚ� ƐĞǀĞƌĂů�
ŝŶƐƟƚƵƟŽŶƐ�ǁŚŽƐĞ�ƐƚƵĚĞŶƚƐ�ŚĂǀĞ�ůŽŽŬĞĚ�Ăƚ�ƐŽŵĞ�ŽĨ�ŽƵƌ�ƐĐŝĞŶĐĞ�ĚĂƚĂ�ĨƌŽŵ�ŶĞǁ�ĂŶŐůĞƐ͘ 

dŚĞ�ĞīĞĐƚ�ŽĨ��ŽǀŝĚ-ϭϵ�ǁŝůů�ďĞ�ǀŝƐŝďůĞ�ƚŚƌŽƵŐŚŽƵƚ�ƚŚŝƐ�ƌĞƉŽƌƚ�ďƵƚ�ƚŚĞ�ǇĞĂƌ�ǁĂƐ�ďǇ�ŶŽ�ŵĞĂŶƐ�Ă�ƚŽƚĂů�ůŽƐƐ͘�dŚĞ�DĂƌŝŶĞ�
ZĞƐŽƵƌĐĞƐ�ƚĞĂŵ�ŵĂŝŶƚĂŝŶĞĚ�ŝƚƐ�ĐŽƌĞ�ĨƵŶĐƟŽŶŝŶŐ�ĂŶĚ͕�ŝŶ�ƐŽŵĞ�ĂƌĞĂƐ�ĂĐƚƵĂůůǇ�ĞǆƉĂŶĚĞĚ�ŝƚ͕�ĂŶĚ�ƚŚĞ�ůŽŶŐ-ƉůĂŶŶĞĚ�ƌĞĮƚ�
ŽĨ�ƚŚĞ�EŽƌŵĂŶ�>Ğ��ƌŽĐƋ�ďĞŐĂŶ�ŽŶ�ƟŵĞ͘� �dŚĞƌĞ�ĂƌĞ�ĞǀĞŶ�ŚŝŶƚƐ�ĚĞĐƌĞĂƐĞĚ�ĮƐŚŝŶŐ�ĞīŽƌƚ� ŝŶ�ϮϬϮϬ�ŚĂƐ� ŝŶĐƌĞĂƐĞĚ�ƚŚĞ�
ĂǀĞƌĂŐĞ�ƐŝǌĞ�ŽĨ�ůĂŶĚĞĚ�ůŽďƐƚĞƌƐ�ĂůƚŚŽƵŐŚ�ƚŚŝƐ�ƌĞƋƵŝƌĞƐ�ĐŽŶĮƌŵĂƟŽŶ͘�dŚŝƐ�ŚĂƐ͕�ŶŽŶĞƚŚĞůĞƐƐ͕�ďĞĞŶ�Ă�ƚŽƵŐŚ�ǇĞĂƌ�ĨŽƌ�Ăůů�
ďƵƚ�ĞƐƉĞĐŝĂůůǇ� ƚŚĞ� ŝƐůĂŶĚ͛Ɛ�ĐŽŵŵĞƌĐŝĂů�ĮƐŚĞƌƐ� ;ĂŶĚ�ĂƐƐŽĐŝĂƚĞĚ�ďƵƐŝŶĞƐƐĞƐͿ�ǁŚŽƐĞ�ŽƉĞƌĂƟŽŶ�ŚĂƐ�ďĞĞŶ�Śŝƚ� ĨƌŽŵ�Ăůů�
ĚŝƌĞĐƟŽŶƐ͘ 

dŚĞ�ƉĂŶĚĞŵŝĐ�ǁĂƐ�ƐƟůů�ĂĐƟǀĞ�Ăƚ�ƚŚĞ�ĞŶĚ�ŽĨ�ƚŚĞ�ǇĞĂƌ�ƐƵŐŐĞƐƟŶŐ�ƚŚĂƚ�ϮϬϮϭ�ŵĂǇ�ƐƟůů�ƉƌĞƐĞŶƚ�Ă�ĐŚĂůůĞŶŐĞ͘��ĚĚŝƟŽŶĂů�
ƚŽ�ƚŚŝƐ�ǁŝůů�ďĞ�ƚŚĞ�ƚĞƌŵŝŶĂƟŽŶ�ŽĨ�ƚŚĞ��ĂǇ�ŽĨ�'ƌĂŶǀŝůůĞ��ŐƌĞĞŵĞŶƚ�ŽŶ�ϭ�:ĂŶƵĂƌǇ�ϮϬϮϭ͘�dŚĞ��ŐƌĞĞŵĞŶƚ�ŚĂĚ�ĚŝĐƚĂƚĞĚ�
:ĞƌƐĞǇ͛Ɛ�ĮƐŚĞƌŝĞƐ�ŵĂŶĂŐĞŵĞŶƚ�ƐŝŶĐĞ�ϮϬϬϰ�ďƵƚ͕�ĂƐ�Ă�ĐŽŶƐĞƋƵĞŶĐĞ�ŽĨ�ƚŚĞ�h<�ůĞĂǀŝŶŐ�ƚŚĞ��h͕�ŚĂƐ�ďĞĞŶ�ƌĞƉůĂĐĞĚ�ďǇ�Ă�
ŶĞǁ� dƌĂĚĞ� ĂŶĚ� �ŽŽƉĞƌĂƟŽŶ� �ŐƌĞĞŵĞŶƚ͘� �Ɛ� ǁŝƚŚ� ĂŶǇ� ĐŚĂŶŐĞ͕� ƚŚĞ� ŶĞǁ�ŵĂŶĂŐĞŵĞŶƚ� ĨƌĂŵĞǁŽƌŬ� ǁŝůů� ĚŽƵďƚůĞƐƐ�
ƌĞƋƵŝƌĞ�Ă�ƉĞƌŝŽĚ�ŽĨ�ĂĚũƵƐƚŵĞŶƚ͘� /Ŷ�ƚŚĞ�ŵĞĂŶƟŵĞ͕�ƚŚĞ�DĂƌŝŶĞ�ZĞƐŽƵƌĐĞƐ�ƚĞĂŵ�ǁŝƐŚĞƐ�ƚŽ�ƚŚĂŶŬ�ĞǀĞƌǇŽŶĞ�ĨŽƌ�ƚŚĞŝƌ�
ŚĂƌĚ� ǁŽƌŬ͕� ŝŶŶŽǀĂƟŽŶ͕� ƉĂƟĞŶĐĞ� ĂŶĚ� ĂĐĐŽŵƉůŝƐŚŵĞŶƚ� ĚƵƌŝŶŐ� ǁŚĂƚ� ŚĂƐ� ďĞĞŶ� Ă� ĐŚĂůůĞŶŐŝŶŐ� ĂŶĚ� ŚŝƐƚŽƌŝĐĂůůǇ�
ƵŶƉƌĞĐĞĚĞŶƚĞĚ�ǇĞĂƌ�ĨŽƌ�ŽƵƌ�ĮƐŚŝŶŐ�ŝŶĚƵƐƚƌǇ�ĂŶĚ�ŽƚŚĞƌ�ŵĂƌŝŶĞ�ƐƚĂŬĞŚŽůĚĞƌƐ͘� 



ϰ 

*RYHUQPHQW�RI�-HUVH\ 

7KH�%DLOLZLFN� RI� -HUVH\� FRQVLVWV�PRVWO\� RI�PDULQH�ZDWHUV�ZLWKLQ�ZKLFK� UHVLGH� VPDOO� SDUFHOV� RI� GU\� ODQG��
-HUVH\¶V�WRWDO�ODQG�DUHD�LV�����NP��EXW�WKLV�LV�GZDUIHG�E\�WKH�VXUURXQGLQJ�������NP��RI�WHUULWRULDO�VHD��7KLV�
UDWLR�RI�VHD� WR� ODQG�VXVWDLQV� WKH� LVODQG�DV� LW� LV� WKH�RFHDQRJUDSKLF�SURFHVVHV�DQG�HFRORJ\�RI� WKH�PDULQH�
HQYLURQPHQW� WKDW� XQGHUSLQV� RXU� FOLPDWH�� ZDWHU� UHVRXUFHV� DQG� WKH� NH\� WRXULVP�� OHLVXUH�� DJULFXOWXUDO� DQG�
ILVKHULHV�HFRQRPLHV��7R�PLVPDQDJH�RXU�VHDV�DQG�RFHDQV�LV�WKHUHIRUH�WR�ULVN�RXU�RZQ�ZHOO-EHLQJ� 

7KH�LVODQG�RI�-HUVH\�KDV����NP�RI�FRDVWOLQH�ZKLFK�LQFOXGHV�GUDPDWLF�FOLIIV��ZLGH�VDQG\�ED\V��URFN\�VKRUHV��
VPDOO�KDUERXUV�DQG��RI�FRXUVH��WKH�SRUW�RI�6W�+HOLHU��7KLV�LQWHUIDFH�EHWZHHQ�ODQG�DQG�VHD�KDV�DQ�LPSRUWDQW�
LQIOXHQFH�RQ�-HUVH\¶V�FKDUDFWHU�DQG�VHQVH�RI�LGHQWLW\��2Q�VSULQJ�WLGHV�WKH�GLIIHUHQFH�EHWZHHQ�WKH�ORZ�DQG�
KLJK� ORZ�PDUNV�PD\�EH�DV�PXFK�DV����PHWUHV��7KH�VRXWK��VRXWK-HDVW�DQG�ZHVW�FRDVWV�KDYH�D�VKDOORZ��
JHQWO\�VORSLQJ�VKRUH�SURILOH�ZKLFK�PHDQV�WKDW�DW�ORZ�ZDWHU�WKH�LVODQG¶V�DUHD�FDQ�H[SDQG�E\�D�TXDUWHU�DV�XS�
WR����NP��RI� LQWHUWLGDO�DUHD�EHFRPHV�DFFHVVLEOH�RQ�IRRW��,Q�FRQWUDVW�WR�WKLV�DUH�WKH�QRUWK��VRXWK-ZHVW�DQG�
QRUWK-ZHVW� FRDVWV� ZKLFK� DUH� FKDUDFWHULVHG� E\� VWHHS� JUDQLWH� FOLIIV� VWXGGHG� ZLWK� LQOHWV� DQG� FDYHV�� DQG�
H[SRVHG�VDQG\�RU� � URFN\�EHDFKHV��%RWK� WKH� LQODQG� FKDUDFWHU� RI� -HUVH\�DQG� LWV�PDULQH�HQYLURQPHQW�DUH�
PXFK�LQIOXHQFHG�E\�WKH�JUHDW�YDULDWLRQ�LQ�DVSHFW��H[SRVXUH�DQG�HFRORJ\�RI�WKH�FRDVWDO�IULQJH� 

-HUVH\¶V�PDULQH� IDXQD� DQG� IORUD� UHSUHVHQWV� D� FRQIOXHQFH� RI� QRUWKHUQ� FROGHU�ZDWHU� VSHFLHV� DQG�ZDUPHU�
VRXWKHUQ� RQHV�� 6SHFLHV� IURP� WKH� %D\� RI� %LVFD\� UHDFK� WKHLU� QRUWKHUQ� OLPLW� LQ� WKH� &KDQQHO� ,VODQGV� DQG��
FRQYHUVHO\�� WKHUH� DUH� WKRVH� IRXQG� LQ� WKH�8.�DQG�1RUWK�6HD� WKDW�ZKRVH� VRXWKHUQ� OLPLW� LV� WKH�1RUPDQR-
%UHWRQ�*XOI��7KH�LQWHUQDWLRQDO�LPSRUWDQFH�RI�-HUVH\¶V�PDULQH�HFRORJ\�LV�UHFRJQLVHG�LQ�WKH�����NP��RI�NH\�
KDELWDWV�WKDW�DUH�GHVLJQDWHG�DV�5DPVDU��ZHWODQGV�RI� LQWHUQDWLRQDO� LPSRUWDQFH��DUHDV�DQG�WKH�����NP��RI�
VHDEHG�DQG�PDULQH�ZDWHUV�WKDW�DUH�0DULQH�3URWHFWHG�$UHDV�XQGHU�WKH�263$5�&RQYHQWLRQ� 

7KH�HFRORJ\�RI�-HUVH\¶V� URFN\�UHHIV�DQG� LQWHUWLGDO�VHGLPHQW�IODWV�DUH�XQLTXH�ZLWKLQ�(XURSH��$W� ORZ�ZDWHU��
DQ� H[WHQVLYH� ELRORJLFDOO\� ULFK� DUHD� RI� VHDVKRUH� LV� XQFRYHUHG� ZKLOH� VXEWLGDOO\� WKHUH� DUH� NHOS� IRUHVWV��
VHDJUDVV� PHDGRZV�� PDHUO� EHGV� DQG� WLGH-VZHSW� VDQGV� DQG� JUDYHOV�� 7KH� RIIVKRUH� UHHI� V\VWHPV� WKDW�
FRPSULVH�/HV�eFUpKRXV��/HV�'LURXLOOHV��/HV�0LQTXLHUV�DQG�3DWHUQRVWHUV�FRYHU����V�RI�NLORPHWUHV�DQG�DUH�
LQWHUQDWLRQDOO\�UHFRJQLVHG�DV�SURGXFWLYH�EXW�VHQVLWLYH�FHQWUHV�RI�ELRGLYHUVLW\� 

7KH� VHDV� DURXQG� -HUVH\� DUH� SURGXFWLYH�� VRPHWKLQJ� ZKLFK� LV� UHIOHFWHG� LQ� WKH� HFRQRPLF� LPSRUWDQFH� RI�
ILVKLQJ�DQG�DTXDFXOWXUH��7KH� ILVKLQJ� LQGXVWU\�SOD\V�D�VLJQLILFDQW� UROH� LQ� LVODQG� OLIH�DQG� UHIOHFWV�DQ�$QJOR-
1RUPDQ� FXOWXUH� WKDW� JRHV� EDFN�PDQ\� FHQWXULHV�� )LVKHULHV� DQG� DTXDFXOWXUH� GLUHFWO\� VXSSRUW� DURXQG� ����
MREV�SOXV�PDQ\�PRUH� LQ�DVVRFLDWHG� LQGXVWULHV�VXFK�DV�HQJLQHHULQJ��PDLQWHQDQFH��UHWDLO��HWF��$FKLHYLQJ�D�
VXVWDLQDEOH� ILVKHU\� LV� LPSRUWDQW� DQG� LQ� -HUVH\� ZDWHUV� PDQDJHPHQW� RFFXUV� WKURXJK� PHDVXUHV� WKDW� DUH�
HPSOR\HG�ORFDOO\�DQG�YLD�D�MRLQW-PDQDJHPHQW�DJUHHPHQW�ZLWK�)UDQFH� 

-HUVH\¶V�PDULQH� DUHDV� DOVR� FRQWDLQ� VLWHV� RI� FXOWXUDO�� DUFKDHRORJLFDO� DQG� KLVWRULFDO� VLJQLILFDQFH� LQFOXGLQJ�
SUHKLVWRULF� GZHOOLQJV�� VKLSZUHFNV�� IRUWLILFDWLRQV�� JHRORJLFDO� H[SRVXUHV�� JHRJUDSKLF� IHDWXUHV� DQG� ILVKLQJ�
DUWHIDFWV�� $� QXPEHU� RI� WKHVH� DUH� DOUHDG\� SURWHFWHG� DV� 6LWHV� RI� 6SHFLDO� ,QWHUHVW� DQG� FXUUHQWO\� 8.� DQG�
)UHQFK� DUFKDHRORJLVWV� DUH� VWXG\LQJ� H[FLWLQJ� QHZ� ILQGV� RI� SRVVLEOH� LQWHUQDWLRQDO� VLJQLILFDQFH� DORQJ� WKH�
FRDVWOLQH�� 

-HUVH\¶V� PDULQH� ]RQH� FDQ� DFFRPPRGDWH� PDQ\� DFWLYLWLHV� VXFK� DV� ILVKLQJ�� ZDWHUVSRUWV�� WRXULVP��
DTXDFXOWXUH��KDUERXUV�DQG�YLWDO�LQIUDVWUXFWXUH��7KLV�PDNHV�LW�DQ�DUHD�RI�LQWHQVH�DFWLYLW\�HVSHFLDOO\�LQVKRUH�
DQG� DW� RIIVKRUH� KRWVSRWV� VXFK� DV� /HV� eFUpKRXV� DQG� WR� UHGXFH� WKH� SRVVLELOLW\� RI� FRQIOLFW� RU� � KDUP� WR�
LQGLYLGXDOV�� LQIUDVWUXFWXUH�RU� WKH�HQYLURQPHQW� UHTXLUHV�FORVH�PRQLWRULQJ�DQG�PDQDJHPHQW��7KLV� LV�D�FRUH�
IXQFWLRQ�RI�0DULQH�5HVRXUFHV�ZKR��LQ�FRQMXQFWLRQ�ZLWK�RWKHU�JRYHUQPHQW�WHDPV��LQGXVWU\�UHSUHVHQWDWLYHV��
PDULQH�VWDNHKROGHUV�DQG�1*2V��RYHUVHH�WKH�PDQDJHPHQW�RI�-HUVH\¶V�PDULQH�ZDWHUV��2XU�REMHFWLYH�LV�WR�
HQVXUH� WKDW�SHRSOH�FDQ�DFFHVV�DQG�HQMR\� WKH�EHQHILWV�RI�-HUVH\¶V�PDULQH�]RQH�ZLWKRXW�FDXVLQJ�KDUP�WR�
WKHPVHOYHV��RWKHU�SHRSOH��FRDVWDO�IHDWXUHV�RU�WR�WKH�ORFDO�PDULQH�HQYLURQPHQW��3OHDVLQJ�HYHU\RQH�DOO�RI�WKH�
WLPH� LV� QHYHU� HDV\� EXW� ZH� KRSH� WKDW� WKH� EDODQFH� ZH� PDLQWDLQ� EHWZHHQ� XVDJH�� H[SORLWDWLRQ� DQG�
FRQVHUYDWLRQ�RI�RXU�PDULQH�ZDWHUV�LV�WKH�FRUUHFW�RQH�IRU�WKH�LVODQG�RI�-HUVH\� 

,1752'8&7,21 
-(56(<¶6�0$5,1(�:$7(56 



ϱ 

0DULQH�5HVRXUFHV�$QQXDO�5HSRUW����� 

-HUVH\¶V� WHUULWRULDO�VHDV��7KH�EODFN�OLQH�PDUNV�WKH�OLPLW�RI�-HUVH\¶V�WHUULWRULDO�ZDWHUV��7KH�GDVKHG�OLQH�PDUNV�WKH�WKUHH�QDXWLFDO�PLOH�
OLPLW�IURP�WKH�LVODQG¶V�FRDVW��:LWKLQ�WKLV�WKUHH�PLOH�]RQH�-HUVH\�KDV�IXOO�FRQWURO�RYHU�LWV�PDULQH�PDQDJHPHQW��RXWVLGH�RI�LW�DQ\�PHDV�
XUH� WKDW� PD\� LPSLQJH� RQ� FRPPHUFLDO� ILVKLQJ� PXVW� EH� GLVFXVVHG� WKURXJK� WKH� $QJOR-)UHQFK� %D\� RI� *UDQYLOOH� $JUHHPHQW�� 7KH�
KDWFKHG�]RQHV�DURXQG�-HUVH\�DQG�WKH�RIIVKRUH�UHHIV�DUH�0DULQH�3URWHFWHG�$UHDV�ZKHUH�GUHGJLQJ��WUDZOLQJ�DQG�RWKHU�PRELOH�ILVKLQJ�
SUDFWLFHV�DUH�SURKLELWHG��7KH�UHG�OLQH�PDUNV�WKH�HGJH�RI�-HUVH\¶V�IRXU�5DPVDU��ZHWODQGV�RI�LQWHUQDWLRQDO�LPSRUWDQFH��VLWHV�� 
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0$5,1(�5(6285&(6��:25.675($06 

29(59,(:��'XULQJ������WKH�0DULQH�5HVRXUFHV�WHDP�FRQVLVWHG�RI�HLJKW�RIILFHUV�ZKRVH�UROHV�FRYHUHG�D�
ZLGH� UDQJH� RI� DFWLYLWLHV� DQG� UHVSRQVLELOLWLHV��6RPH�RI� WKLV�ZRUN� RYHUODSV�ZLWK� RWKHU� JRYHUQPHQW� GHSDUW�
PHQWV� RU� UHTXLUHV� HQJDJHPHQW� ZLWK� QRQ-JRYHUQPHQWDO� RUJDQLVDWLRQV� �1*2V��� 1R� RQH� UROH� LV� DOORFDWHG�
VROHO\� WR�DQ\� LQGLYLGXDO�DQG�DOO� ILVKHULHV�RIILFHUV�FDQ�ZRUN�DFURVV� WKH� WHDP¶V�SRUWIROLR��:KLOH� WKLV�$QQXDO�
5HSRUW�LV�FRPSOLHG�SULPDULO\�RI�NH\�UHVXOWV�DQG�KLJKOLJKWV�IURP�������D�VXPPDU\�RI�VRPH�RI�WKH�UROHV�DQG�
UHVSRQVLELOLWLHV�RI�WKH�0DULQH�5HVRXUFHV�WHDP�LV�JLYHQ�EHORZ�DQG�LOOXVWUDWHG�RQ�WKH�SDJH�RSSRVLWH�� 

:,'(5�(1*$*(0(17 

(19,5210(17$/�0$1$*(0(17 

(1)25&(0(17 

/,&(1&,1* 

/$:6�	�/(*,6/$7,21 

),6+(5,(6�0$1$*(0(17 

2IILFHUV�XQGHUWDNH�D� UDQJH�RI�GXWLHV�ZKLFK�DVVLVW�ZLWK� WKH�PDQDJHPHQW�RI� WKH�
ORFDO� ILVKLQJ� LQGXVWU\�� 7KLV� LQFOXGHV� FRQGXFWLQJ� DQQXDO� DVVHVVPHQWV� RQ� NH\�
FRPPHUFLDO�VWRFNV�� LQSXWWLQJ�DQG�DQDO\VLQJ�TXDUWHUO\�FRPPHUFLDO�VWDWLVWLFV��DQG�
HQJDJLQJ� ZLWK� ZLGHU� MXULVGLFWLRQV� VXFK� DV� WKH� 8.� DQG� )UDQFH� ZLWK� UHJDUG� WR�
0DQDJHPHQW�$JUHHPHQWV� 

(QYLURQPHQWDO�PDQDJHPHQW�LV�D�JURZLQJ�UROH�WKDW�LV�XQGHUSLQQHG�E\�D�PL[WXUH�RI�
PRQLWRULQJ� DQG� UHVHDUFK�� 7KLV� LQFOXGHV� ZDWHU�� VKHOOILVK� DQG� KHDY\� PHWDO�
VDPSOLQJ�� WKH� PRQLWRULQJ� RI� NH\� KDELWDWV� DQG� VSHFLHV� SOXV� LQGLYLGXDO� UHVHDUFK�
SURMHFWV� RQ� ELRGLYHUVLW\�� FOLPDWH� FKDQJH� DQG� WKH� HIIHFW� RI� DQWKURSRJHQLF�
EHKDYLRXU��:H�DOVR�VXSHUYLVH�VWXGHQWV�DQG�ZRUN�ZLWK�RI�JRYHUQPHQW�WHDPV� 

2IILFHUV� DUH� UHVSRQVLEOH� IRU� HQVXULQJ� ILVKHULHV� UHODWHG� ODZV� DQG� OHJLVODWLRQ� DUH�
HQIRUFHG�ERWK�DURXQG�WKH�FRDVW�RI�-HUVH\�DQG�RIIVKRUH��7KLV�UDQJHV�IURP�DQJOLQJ�
DQG�ORZ�ZDWHU�FKHFNV�DW�SRSXODU�ILVKLQJ�ORFDWLRQV��WR�ERDUGLQJ�ODUJH�FRPPHUFLDO�
WUDZOHUV�PDQ\�PLOHV� IURP�-HUVH\¶V� FRDVW��$Q\�HQIRUFHPHQW�DFWLRQ� UHTXLUHV�DS�
SURSULDWH�DGPLQLVWUDWLRQ��IURP�LQWHUYLHZV�XQGHU�FDXWLRQ��WR�UHSRUW�ZULWLQJ��DQG�DW�
WHQGDQFH�DW�3DULVK�+DOO�DQG�RU�FRXUW� 

,Q�DGGLWLRQ�WR�HQIRUFHPHQW�RI�ORFDO�ODZV�DQG�UHJXODWLRQV��RIILFHUV�DUH�WDVNHG�ZLWK�
HQVXULQJ� DOO� SROLF\� DQG� OHJLVODWLRQ� LV� DSSURSULDWHO\� PDLQWDLQHG�� 7KLV� LQFOXGHV�
ZULWLQJ� DQG� VXEPLWWLQJ� GRFXPHQWDWLRQ� VXFK� DV� ODZ� GUDIWLQJ� LQVWUXFWLRQV��
0LQLVWHULDO�'HFLVLRQV��DQG�DVVRFLDWHG�FRPPXQLFDWLRQV�VXFK�DV�SUHVV�UHOHDVHV� 

2IILFHUV� DGPLQLVWUDWH� WKH� OLFHQVLQJ� RI� ILVKLQJ� DFWLYLWLHV� ZKLFK� LQFOXGHV� WKH�
FRQVWUXFWLRQ�DQG�XSGDWLQJ�RI� OLFHQFH� FRQGLWLRQV��7KLV� LQFOXGHV� WKH�RSHQLQJ�DQG�
FORVXUH� RI� FRPPHUFLDO� ILVKLQJ� OLFHQFHV�� DFWLYLW\� VSHFLILF� SHUPLWV� VXFK� DV� EHDP�
WUDZOLQJ� DQG� VFDOORS� GLYLQJ�� OLFHQVLQJ� RI� DTXDFXOWXUH� EXVLQHVVHV�� DQG�
DGPLQLVWUDWLRQ�RI�RWKHU�PLVFHOODQHRXV�SHUPLWV��VXFK�DV�VFLHQWLILF�H[HPSWLRQV�� 

0RVW� RI� WKH� DERYH�ZRUN� DUHDV� LQFOXGHV� FRRUGLQDWLRQ�ZLWK� RWKHU� JRYHUQPHQW� RU�
JRYHUQPHQW�WHDPV��QRQ-JRYHUQPHQWDO�RUJDQLVDWLRQV�DQG� ORFDO�EXVLQHVVHV��7KH�
WHDP�KDV�D� FORVH�ZRUNLQJ� UHODWLRQVKLS�ZLWK� ORFDO� VWDNHKROGHUV�ERWK� LQGLYLGXDOO\�
DQG�YLD� WKH�0DULQH�5HVRXUFHV�3DQHO��:H�DOVR� OLDLVH�ZLWK�FROOHDJXHV� LQ�)UDQFH�
DQG�GUDZ�RQ�ORFDO�H[SHUWLVH�ZLWKLQ�WKH�-HUVH\�)LVKHUPDQ¶V�$VVRFLDWLRQ��6RFLpWp�
-HUVLDLVH� DQG� RWKHUV� DQG� IURP� WKH� 8.� YLD� � RUJDQLVDWLRQV� VXFK� DV� WKH� LQVKRUH�
ILVKLQJ� DVVRFLDWLRQV� �,)&$V��� &()$6�� 263$5�� 0DULQH� 6WHZDUGVKLS� &RXQFLO��
YDULRXV�XQLYHUVLWLHV�DQG�%/8(�0DULQH�)RXQGDWLRQ� 
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��͚ŚŽƌƌĞŶĚŽŐƌĂŵ͛�ǁŚŝĐŚ�ŝůůƵƐƚƌĂƚĞƐ�ƐŽŵĞ�ŽĨ�ƚŚĞ�ĐŽƌĞ�ƌĞƐƉŽŶƐŝďŝůŝƟĞƐ͕�ĂĐƟǀŝƟĞƐ͕�ƌĞŐƵůĂƟŽŶƐ͕�ƐƚƌĂƚĞŐŝĞƐ�ĂŶĚ�ŽƵƚĐŽŵĞƐ�
ƵŶĚĞƌƚĂŬĞŶ�ďǇ�ƚŚĞ�DĂƌŝŶĞ�ZĞƐŽƵƌĐĞƐ�ƚĞĂŵ͘�Ύ�с�DĂƌŝŶĞ�ZĞƐŽƵƌĐĞƐ�ĐŽŶƚƌŝďƵƚĞƐ�ƚŽ�ƚŚŝƐ�ĂƌĞĂ�ƌĂƚŚĞƌ�ƚŚĂŶ�ĚŝƌĞĐƚůǇ�ŵĂŶĂŐŝŶŐ�ŝƚ͘ 
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&200(5&,$/�/$1',1*6�-�6+(//),6+ 
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>ĂŶĚĞĚ�ƋƵĂŶƟƟĞƐ�;<ŐͿ�ŽĨ͗�;�Ϳ�tŚĞůŬƐ͖�;�Ϳ��ƌŽǁŶ��ƌĂď͖�;�Ϳ�^ĐĂůůŽƉ͖�;�Ϳ�>ŽďƐƚĞƌ͖�;�Ϳ�^ƉŝĚĞƌ�ĐƌĂď͖�;&Ϳ��ƵƩůĞĮƐŚ͘ 

;&Ϳ 

$� &/26(5� /22.�� -HUVH\¶V�FRPPHUFLDO�ILVKHU\�LV�HFRQRPLFDOO\�GRPLQDWHG�E\�VKHOOILVK�HVSHFLDOO\�OREVWHU�
DQG�FUDE�ZKLFK�IRUP�DURXQG������E\�ILQDQFLDO�YDOXH��RI�ODQGLQJV��:KHONV�DQG�VFDOORSV�DUH�DOVR�LPSRUWDQW�DW�
DURXQG�����RI�ODQGHG�YDOXH�ZLWK�ZHWILVK�DQG�RWKHU�VSHFLHV��VXFK�DV�FXWWOHILVK��IRUPLQJ�WKH�UHPDLQLQJ���� 
 
5HFHQW� WUHQGV� LQ� WKH�VSHFLHV¶� ODQGHG�ZHLJKW�DUH�PL[HG��7KH�DQQXDO� ODQGHG�ZHLJKW� IRU� OREVWHU�DQG�EURZQ�
FUDE� LV� GHFOLQLQJ� ZKLFK�� JLYHQ� WKHLU� HFRQRPLF� GRPLQDQFH�� LV� D� PDMRU� FRQFHUQ�� ,Q� FRQWUDVW�� VSLGHU� FUDE�
ODQGLQJV�KDYH�LQFUHDVHG�VWHHSO\�GXH�WR�WKHLU�DEXQGDQFH�DQG�EHFDXVH�WKH\�DUH�FRPPXQLQJ�D�VXEVWLWXWH�IRU�
SLFNHG� EURZQ� FUDE�PHDW�� � $GGLWLRQDOO\� FXWWOHILVK� � ODQGLQJV� KDYH� DOVR� LQFUHDVHG� RYHU� WKH� ODVW� IHZ� \HDUV���
SHUKDSV�LQ�UHVSRQVH�WR�LQFUHDVHG�SULFHV�DQG�GHFOLQHV�LQ�RWKHU�NH\�VWRFNV�� 
 
/REVWHUV��EURZQ�FUDE��VSLGHU�FUDE��DQG�ZKHONV�DUH�GLVFXVVHG�LQ�PRUH�GHWDLO�ODWHU�LQ�WKLV�VHFWLRQ�� ,Q�DGGLWLRQ�
WR� WKH�PDLQ� VWRFNV� OLVWHG�DERYH�� RWKHU� VSHFLHV� ODQGHG�E\� -HUVH\�ERDWV� LQFOXGHV�� FXWWOHILVK�� FRFNOHV�� ODG\�
FUDE��VTXLG��RUPHUV��TXHHQ�VFDOORSV��FUD\ILVK��SUDLUH�DQG�SUDZQV��6HH�$SSHQGL[�,�IRU�PRUH�GHWDLOV� 
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>ĂŶĚĞĚ�ƋƵĂŶƟƟĞƐ�;<ŐͿ�ĨƌŽŵ�ϮϬϬϳ�ƚŽ�ϮϬϭϵ�ŽĨ͗�;�Ϳ��ůŽŶĚĞ�ZĂǇ͖�;�Ϳ��ŽŐĮƐŚͬĐĂƚƐŚĂƌŬƐ�;Ăůů�ƐƉĞĐŝĞƐͿͿ͖�;�Ϳ�tƌĂƐƐĞ͖�;�Ϳ��ůĂĐŬ�^ĞĂ��ƌĞĂŵ͖�;�Ϳ�DĂĐŬĞͲ
ƌĞů͖�;&Ϳ��ĂƐƐ͘ 

;�Ϳ ;�Ϳ 

;�Ϳ ;�Ϳ 

;�Ϳ ;&Ϳ 

$�&/26(5�/22.��-HUVH\¶V�FRPPHUFLDO�ZHWILVK�LQGXVWU\�LV�UHODWLYHO\�VPDOO�DQG�KDV�UHFHQWO\�VXIIHUHG�IURP�
SUREOHPV� UHODWHG� WR�VWRFN�KHDOWK�� ORJLVWLFV��PDUNHWV�DQG�GHVLJQDWHG�TXRWD��7KH� ORFDO� ILVKHU\� LV�PRVWO\� ORZ�
LPSDFW� �KRRN� DQG� OLQH�� SRWV�� HWF��� DQG� VHYHUDO� VSHFLHV� DUH� WDUJHWHG� EXW� RIWHQ� LQ� TXLWH� ORZ� QXPEHUV� �VHH�
$SSHQGL[�,,��� 
 

$QQXDO� ODQGLQJV� DUH� YDULDEOH� RIWHQ� EHFDXVH� RI� LQGLYLGXDO� YHVVHOV� HQWHULQJ� RU� OHDYLQJ� WKH� ILVKHU\� RU� IURP�
UHJLRQDO� IDFWRUV� �VXFK� DV� RYHUILVKLQJ�� WKDW� RFFXUV� RXWVLGH� RI� -HUVH\� ZDWHUV�� ([WHUQDO� LQIOXHQFHV� DUH�
LPSRUWDQW� � WR�ZHWILVK�VWRFNV�EHFDXVH�RI� WKHLU�PRELOLW\��PLJUDWRU\�SDWWHUQV�DQG�UHSURGXFWLYH�KDELWDWV��/RFDO�
ZHWILVK�WUHQGV�DUH�PRQLWRUHG�E\�0DULQH�5HVRXUFHV�EXW�WKH�LVODQG¶V�ILVKHU\�LV�GZDUIHG�E\�WKDW�RI�RWKHU�IOHHWV�
ZLWKLQ�WKH�(QJOLVK�&KDQQHO�DQG�VR�-HUVH\�RIWHQ�IROORZV�JXLGDQFH�LVVXHG�IURP�H[WHUQDO�RUJDQLVDWLRQV�VXFK�
DV�,&(6��WKH�(8�DQG�8.� 
 

.H\��ZHWILVK�VSHFLHV�DUH�VXEMHFW�WR�ORFDO�UHVHDUFK��XVXDOO\�E\�PHPEHUV�RI�WKH�0DULQH�5HVRXUFHV�WHDP��7KLV�
KDV�LQFOXGHG�D�UD\-WDJJLQJ�SURMHFW��D�FRPPHUFLDO�UHFRUGLQJ�VFKHPH�IRU�EDVV��VHH�µ%DVV�6WRFNV¶�SDJH��DQG�
WKH�DFRXVWLF�WDJJLQJ�RI�ZUDVVH� 



ϭϭ 

0DULQH�5HVRXUFHV�$QQXDO�5HSRUW����� 

),6+(5,(6�0$1$*(0(17 
),6+,1*�())257 

$�&/26(5�/22.��3RWWLQJ�UHPDLQV�WKH�GRPLQDQW�PHWLHU�DFURVV�WKH�LVODQG¶V�FRPPHUFLDO�IOHHW��7KLV�LV�WR�EH�
H[SHFWHG�JLYHQ�WKH�LPSRUWDQFH�RI�FUDE�DQG�OREVWHU�WR�WKH�RYHUDOO�ILVKHU\��$OWKRXJK�D�YDULHW\�RI�GLIIHUHQW�SRW�
W\SHV�DUH�XVHG��SDUORXU�SRWV�DFFRXQW�IRU�WKH�PDMRULW\�RI�ILVKLQJ�HIIRUW�IRU�FUDE�DQG�OREVWHU��7KH�QXPEHU�RI�SRW�
OLIWV� �DQG� WKHUHIRUH� SDUORXU� SRW� XVDJH�� KDV� EHHQ� GHFOLQLQJ� VLQFH� ����� ZKLFK� SUREDEO\� UHIOHFWV� VWRFN�
GHFUHDVHV�IRU�ERWK�EURZQ�FUDE�DQG� OREVWHU�SOXV�WKH�HFRQRPLF� LPSDFW�RI�&RYLG-���DQ�SRRU�ZHDWKHU� LQ�WKH�
ZLQWHU�RI��������� 

$OWKRXJK� QRW� GLVSOD\HG� KHUH�� QHWWLQJ� IRU� ILVK� KDV� DOVR� GHFUHDVHG� LQ� UHFHQW� \HDUV�� 7KLV� LV� SUREDEO\� D�
UHIOHFWLRQ� RI� EDVV� ILVKLQJ� UHVWULFWLRQV�� WKLV� EHLQJ�D� WDUJHW� VSHFLHV� IRU� QHWWHUV��2YHUVKDGRZLQJ� DOO� ILVKHULHV��
DFWLYLW\� KDV� EHHQ� WKH� &RYLG-��� SDQGHPLF� ZKLFK� UHVXOWHG� LQ� NH\� PDUNHWV� FORVLQJ� ZLWK� D� FRUUHVSRQGLQJ�
GHFUHDVH� LQ� ILVKLQJ� HIIRUW� IRU� NH\� VSHFLHV� VXFK� DV� FUDE�� OREVWHU�� ZKHONV� DQG� VFDOORSV�� +RZHYHU�� D� ORFDO�
GHPDQG� IRU� IUHVK� ILVK�� RIWHQ� VROG� GLUHFW� IURP� WKH� ERDW�� VHHPV� WR� LQFUHDVHG� WKH� XVH� RI� ORQJOLQHV�DQG� URG�
DQJOLQJ� 

�7KH�IXOO�GDWD�VHW�FDQ�EH�IRXQG�LQ�$SSHQGL[�,,,��ZKLFK�FRQWDLQV�IXUWKHU�GHWDLOV�RQ�PHWLHUV�VXFK�DV�GUHGJLQJ��
ORZ�ZDWHU�ILVKLQJ��ORQJ�OLQLQJ��DQG�WUDZOLQJ�� 

;�Ϳ ;�Ϳ 

),6+,1*� 0(7+2'6�� -HUVH\¶V� FRPPHUFLDO� ILVKLQJ� IOHHW� XVHV� D� UDQJH� RI� ILVKLQJ� WHFKQLTXHV� ZLWK� DOO�
YHVVHOV�EHLQJ�REOLJHG�WR�UHFRUG�WKHLU�HIIRUW�OHYHO�LQ�GDLO\�ORJVKHHWV��)RU�H[DPSOH��ILVKHUV�WDUJHWLQJ�ZHWILVK�
VXFK�DV�EDVV�KDYH�WR�UHFRUG�WKH�QXPEHU�RI�KRXUV�ILVKHG��LI�DQJOLQJ���WKH�QXPEHU�RI�KRRNV�XVHG��LI� ORQJ�
OLQLQJ��RU�WKH�OHQJWK�RI�QHW�XVHG��LI�QHWWLQJ���.QRZLQJ�WKH�OHYHO�HIIRUW�H[SHQGHG�ZKHQ�ILVKLQJ�LV�LPSRUWDQW�
DV�WUHQGV�LQ�FDWFK�ZHLJKW�ZLOO�YDU\�GXH�WR�ZHDWKHU��IOHHW�FDSDFLW\��UHJXODWLRQV��HWF���DQG�VR�FDWFKHV�FDQQRW�
EH�XVHG�RQ�WKHLU�RZQ�WR� MXGJH� WKH�KHDOWK�RI�D�VWRFN��+RZHYHU��FDWFKHV�FRPELQHG�ZLWK�ILVKLQJ�HIIRUW�ZLOO�
JLYH�D�EHWWHU�LQGLFDWLRQ�RI�WKH�KHDOWK�RI�LQGLYLGXDO�VWRFNV��� 

&ŝƐŚŝŶŐ�ĞīŽƌƚ�ĨƌŽŵ�ϮϬϬϵ�ƚŽ�ϮϬϭϵ�ĨŽƌ�ƐĞůĞĐƚĞĚ�ŵĞƟĞƌƐ͘��Ϳ��ŝǀŝŶŐ͕�ŵĞĂƐƵƌĞĚ�ďǇ�ŶƵŵďĞƌ�ŽĨ�ĚŝǀĞƐ͘��Ϳ��ƌĞĚŐŝŶŐ͕�ŵĞĂƐƵƌĞĚ�ŝŶ�ŶƵŵďĞƌ�ŽĨ�ƚŽǁƐ͘���Ϳ�
>ŽďƐƚĞƌ� ĂŶĚ� ĐƌĂď� ƉŽƫŶŐ� ŵĞĂƐƵƌĞĚ� ďǇ� ŶƵŵďĞƌ� ŽĨ� ůŝŌƐ� ĨŽƌ� �-ƉŽƚƐ͕� ŝŶŬ-ǁĞůůƐ͕� ĐƌĞĞůƐ� ĂŶĚ� ƉĂƌůŽƵƌ� ƉŽƚƐ͘� �ĚĚŝƟŽŶĂů� ŵĞĂƐƵƌĞĚ� ŵĞƟĞƌƐ� ŶŽƚ�
ŝůůƵƐƚƌĂƚĞĚ�ŚĞƌĞ�ŝŶĐůƵĚĞ�ĂŶŐůŝŶŐ͕�ŶĞƫŶŐ͕�ůŽŶŐ�ůŝŶŝŶŐ͕�ůŽǁ�ǁĂƚĞƌ�ĮƐŚŝŶŐ�ĂŶĚ�ƚƌĂǁůŝŶŐ͘ 

;ĐͿ 



ϭϮ 

*RYHUQPHQW�RI�-HUVH\ 

),6+(5,(6�0$1$*(0(17 
/$1',1*�3(5�81,7�())257 

/$1',1*� 3(5� 81,7� ())257� �/38(�� LV�D�FRPPRQO\�XVHG� LQGH[� IRU�DVVHVVLQJ�WKH�UHODWLYH�KHDOWK�RI�
FRPPHUFLDO� ILVKHULHV��/DQGLQJV�PD\�FKDQJH�IRU� UHDVRQV�RWKHU�WKDQ�D�GHFUHDVH� LQFOXGLQJ�VWRFN�VXFK�DV�
PDUNHW� YDULDELOLW\�� QXPEHU� RI� DFWLYH� YHVVHOV� �SDUWLFXODUO\� VR� IRU� D� VPDOO� IOHHW�� RU� LQGLYLGXDO� ILVKLQJ�
SUHIHUHQFHV��%\�WDNLQJ�LQWR�DFFRXQW�WKH�HIIRUW�UHTXLUHG�WR�FDWFK�D�JLYHQ�ZHLJKW�IRU�D�VSHFLHV��DQ�LQGH[�RI�
WKH�VWRFN�SHUIRUPDQFH�LV�DFKLHYDEOH��)RU�H[DPSOH��LQ����������SRWV�GHSOR\HG�RII�WKH�-HUVH\�FRDVW�ZRXOG�
FDWFK�DSSUR[LPDWHO\����NJ�RI�OREVWHU�EXW�E\������WKH�VDPH�����SRWV�FRXOG�RQO\�FDWFK���NJ��7KLV�VXJJHVWV�
WKDW� WKH� GHQVLW\� RI� OHJDOO\-VL]HG� OREVWHU� KDV� GHFUHDVHG� DQG� WKDW� WKH� XQGHUO\LQJ� VWRFN� PD\� KDYH�
GHFUHDVHG��$OWKRXJK�VRPHZKDW�FUXGH��/38(�LV�ZLGHO\�XVHG�DV�D�UHDG\�PHDQV�RI�PRQLWRULQJ�VWRFNV��,W�LV�
LPSRUWDQW�WR�UHPHPEHU�WKDW�FORVXUH�RI�PDUNHWV�KDV�OHDG�WR�ORZHU�ODQGLQJV�DQG�OHVV�HIIRUW� 

/DQGLQJ�3HU�8QLW�(IIRUW��/38(��IRU�$��:KHON��%��/REVWHU��&��%URZQ�&UDE��'��6SLGHU�&UDE��/38(�RI�FUDE�DQG�OREVWHU�LV�FDOFXODWHG�XVLQJ�D�FRPELQHG�
WRWDO�IRU�FUHHOV��'-SRWV��LQN�ZHOOV��DQG�SDUORXU�SRWV��/38(�IRU�ZKHON�LV�FDOFXODWHG�XVLQJ�MXVW�ZKHON�SRWV�� 

tŚĞůŬ�WĞĂŬ�ǇĞĂƌ�;ϮϬϭϬͿ͗�Ϯϴϰ�ŬŐͬϭϬϬ�ƉŽƚƐ͘ 

>ŽǁĞƐƚ�ǇĞĂƌ�;ϮϬϮϬͿ͗�ϭϮϲ�ŬŐͬϭϬϬ�ƉŽƚƐ͘ 

�ŚĂŶŐĞ͗�-ϰϮй 

^ƚĂƚƵƐ͗�^ƚĞĞƉ�ĚĞĐůŝŶĞ�ƐŝŶĐĞ�ϮϬϭϲ͘ 

>ŽďƐƚĞƌ�WĞĂŬ�ǇĞĂƌ�;ϮϬϭϱͿ͗�ϭϱ͘ϴ�ŬŐͬϭϬϬ�ƉŽƚƐ͘ 

>ŽǁĞƐƚ�ǇĞĂƌ�;ϮϬϮϬͿ͗�ϴ͘ϵϵ�ŬŐͬϭϬϬ�ƉŽƚƐ͘ 

�ŚĂŶŐĞ͗�-ϰϯй 

^ƚĂƚƵƐ͗�DŽĚĞƌĂƚĞ�ƚŽ�ƐƚĞĞƉ�ĚĞĐůŝŶĞ�ƐŝŶĐĞ�
ϮϬϭϱ͘ 

�ƌŽǁŶ��ƌĂď�WĞĂŬ�;ϮϬϬϴͿ͗�Ϯϵ�ŬŐͬϭϬϬ�ƉŽƚƐ͘ 

>ŽǁĞƐƚ�ǇĞĂƌ�;ϮϬϮϬͿ͗�ϭϬ͘Ϯ�ŬŐͬϭϬϬ�ƉŽƚƐ͘ 

�ŚĂŶŐĞ͗�-ϲϱй 

^ƚĂƚƵƐ͗�^ĞǀĞƌĞ�ĚĞĐůŝŶĞ�ƐŝŶĐĞ�ϮϬϭϮ͘ 

^ƉŝĚĞƌ��ƌĂď�WĞĂŬ�;ϮϬϭϵͿ͗�ϭϴ͘ϵ�ŬŐͬϭϬϬ�ƉŽƚƐ͘ 

>ŽǁĞƐƚ�ǇĞĂƌ�;ϮϬϭϯͿ͗�ϰ͘ϰϲ�ŬŐͬϭϬϬ�ƉŽƚƐ͘ 

�ŚĂŶŐĞ͗�нϰϮϰй 

^ƚĂƚƵƐ͗�^ƚĞĞƉ�ƌŝƐĞ�ƐŝŶĐĞ�ϮϬϭϯ�ǁŝƚŚ�Ă�ƐŵĂůů�
ĚĞĐƌĞĂƐĞ�ŝŶ�ϮϬϮϬ͘ 



ϭϯ 

0DULQH�5HVRXUFHV�$QQXDO�5HSRUW����� 

:+(/.� 75,$/6�� $Q� DQQXDO� VWXG\� RI� ZKHON� �%XFFLQXP� XQGDWXP�� FDWFK� SHU� XQLW� HIIRUW� �&38(�� LV�
FRQGXFWHG�HDFK�)HEUXDU\��6HYHUDO�VWULQJV�RI�EDLWHG�ZKHON�SRWV�DUH�GHSOR\HG� IRU����KRXUV� WR� WKH�QRUWK��
HDVW�DQG�VRXWK�RI� -HUVH\��:KHQ� WKH�SRWV�DUH�KDXOHG� WKH�ZKHONV�DUH�JUDGHG� LQWR� µVPDOO¶� �XQGHU����PP�
PLQLPXP�VL]H��DQG�µODUJH¶��!PLQLPXP�VL]H��DQG�WKHQ�ZHLJKHG��7KH�UHVXOWV�DUH�XVHG�WR�PHDVXUH�FKDQJHV�
LQ� ZKHON� GHQVLW\� DW� NH\� ORFDWLRQV�� 7KHVH� WULDOV� KDYH� EHHQ� UXQ� DQQXDOO\� VLQFH� ����� DQG� UHSUHVHQW� D�
YDOXDEOH�GDWDVHW���&38(�LV�WKH�VDPH�DV�/38(�EXW�XVHV�DQLPDOV�FDXJKW�DW�VHD�UDWKHU�WKDQ�WKRVH�ODQGHG� 

5(68/76��2YHUDOO��WKH�&38(�LQ������ZDV�����NJ�SHU�SRW��7KLV�ZDV�D�����NJ�GHFUHDVH�RQ�WKH�&38(�
UHFRUGHG�LQ�������7KH�µODUJH¶�VL]H�JURXS�LQ������ZDV���NJ��DJDLQ�ORZHU�WKHQ�������ZLWK�D�&38(�RI������
NJ��DQG�VLJQLILFDQWO\�EHORZ�WKH�����–�����DYHUDJH�RI������NJ��7KH�µVPDOO¶�VL]H�JURXS�LQFUHDVHG�IURP�

�����WR������NJ�SHU�SRW��WKH�KLJKHVW�UHVXOW�VLQFH������� 

>ŽĐĂƟŽŶ�ŽĨ�ƐĂŵƉůĞ�ƐŝƚĞƐ͘� 

$� &/26(5� /22.�� &RPSDUHG�ZLWK� ����� WR� ������ WKH� UHFHQW� &38(�
OHYHO� LV� ORZ� EXW� FRPSDUDEOH� ZLWK� UHFHQW� \HDUV�� 7KH� ZKHON� ILVKHU\� LV�
LQWHQVLYHO\�ILVKHG�DQG�WKH�ORFDO�VWRFN�LV�VXEMHFW�WR�FHUWLILFDWLRQ��WKURXJK�
1RUPDQG\�� E\� WKH� 0DULQH� 6WHZDUGVKLS� &RXQFLO�� 7KHLU� DXGLW� IRU� ������
�DQG�D������,IUHPHU�DVVHVVPHQW��UDLVHG�FRQFHUQ�DURXQG�WKH�ORQJ-WHUP�
VXVWDLQDELOLW\� RI� WKH� ORFDO� ILVKHU\�� 7KLV� LV� WKH� VXEMHFW� RI� MRLQW� UHVHDUFK�
ZLWK�1RUPDQG\�DQG�GLVFXVVLRQ�ZLWKLQ�WKH�0ROOXVF�:RUNLQJ�*URXS� 

�Wh��;tĞŝŐŚƚ�;<ŐͿ�ǁŚĞůŬƐ�ƉĞƌ�ƉŽƚͿ�ĨƌŽŵ�ϭϵϵϲ�ƚŽ�ϮϬϭϵ�ǁŝƚŚ�Ă�ƚǁŽ�ǇĞĂƌ�ŵŽǀŝŶŐ�ĂǀĞƌĂŐĞ�ƚƌĞŶĚ�ůŝŶĞ�ŽŶ�ƚŚĞ�͚ůĂƌŐĞ͛�;х�D>^Ϳ�ŐƌŽƵƉ͘� 

tĞŝŐŚƚ�;<ŐͿ�ŽĨ�ǁŚĞůŬƐ�ƉĞƌ�ƉŽƚ͕�ϮϬϭϵ͘�ZĞƐƵůƚƐ�ĨŽƌ�dŽƚĂů͕�>ĂƌŐĞ�;ĂďŽǀĞ�
ϱϬŵŵ�D>^Ϳ�ĂŶĚ�^ŵĂůů�;ďĞůŽǁ�ϱϬŵŵ�D>^Ϳ͘ 

tŚĞůŬƐ�ƌĞĂĚǇ�ĨŽƌ�ŵĞĂƐƵƌŝŶŐ 

),6+(5,(6�0$1$*(0(17 
:+(/.�672&.6 



ϭϰ 

*RYHUQPHQW�RI�-HUVH\ 

/2%67(5�75,$/6��6LQFH������DQ�DQQXDO�VWXG\�KDV�EHHQ�FRQGXFWHG�WR�PRQLWRU�FKDQJHV�LQ�WKH�VL]H�DQG�
VWUXFWXUH�RI�WKH�OREVWHU�SRSXODWLRQ�LQ�-HUVH\�ZDWHUV��7KH�WULDOV�DUH�FRQGXFWHG�LQ�0D\�DQG�-XQH�DW�WKUHH�GLI�
IHUHQW� ORFDWLRQV�XVLQJ�SDUORXU�SRWV�ZLWKRXW�HVFDSH�JDSV� WR�HQVXUH� MXYHQLOHV�DUH�FDXJKW��7KH�HTXLSPHQW�
XVHG� DQG� VLWHV� VDPSOHG� UHPDLQ� WKH� VDPH�� DOORZLQJ� FRPSDULVRQ� RYHU� WLPH�� 2WKHU� GDWD� DUH� FROOHFWHG�
WKURXJK�TXD\VLGH�PHDVXUHPHQWV�DQG�YLD�WKH�VXEPLVVLRQ�RI�FDWFK�ORJVKHHWV���� 

5(68/76� 
)RU�����������SRW�KDXOV�ZHUH�
FRQGXFWHG��JLYLQJ�D�WRWDO�RI�����
OREVWHUV�FDXJKW��7KLV�HTXDWHG�WR�
DQ�DYHUDJH�RI�����OREVWHUV�SHU�

SRW�� 
 

:KHQ�EURNHQ�GRZQ�LQWR�DERYH�
DQG�EHORZ�0/6��WKH������0/6�
UHVXOWV�SURGXFHG����DERYH�

PLQLPXP�ODQGLQJ�VL]H��0/6�����
PP���ZLWK�����LQGLYLGXDOV�EHORZ�

0/6�� 
 

7KH�ODUJHVW�OREVWHU�ODQGHG�
PHDVXUHG�����PP�FDUDSDFH�
OHQJWK��ZLWK�DQ�DYHUDJH�VL]H�RI�

�����PP�� 
 

$�WRWDO�RI���������.J�RI�OREVWHU�
ZDV�ODQGHG�FRPPHUFLDOO\��:KHQ�
QXPEHU�RI�SRW�OLIWV������������IRU�
������LV�WDNHQ�LQWR�DFFRXQW��WKLV�
HTXDWHV�WR������.J�RI�VL]HG�

OREVWHU�SHU�����SRWV�� 
 

�3RW�W\SHV�LQFOXGHG�LQ�WKLV�WRWDO�
DUH�FUHHOV��'-SRWV��LQN-ZHOOV��DQG�

SDUORXU�SRWV� 

EƵŵďĞƌ�ŽĨ�ůŽďƐƚĞƌƐ�ǇĞĂƌ͘�dŽƚĂů͕�ĂďŽǀĞ�D>^�;ϴϳŵŵͿ�ĂŶĚ�ďĞůŽǁ�D>^͘ 

�ĂƌĂƉĂĐĞ�ůĞŶŐƚŚ�ĨƌĞƋƵĞŶĐǇ�ĚŝƐƚƌŝďƵƟŽŶ�ĨŽƌ�ϮϬϭϵ�ŝŶ�ϱ�ŵŵ�ĐůĂƐƐĞƐ͘�dŚĞ�ďůĂĐŬ�ůŝŶĞ�ŝŶĚŝͲ
ĐĂƚĞƐ�ƚŚĞ�ŵŝŶŝŵƵŵ�ůĂŶĚŝŶŐ�ƐŝǌĞ�ŽĨ�ϴϳ�ŵŵ͘ 

DĞĂƐƵƌŝŶŐ�Ă�ůŽďƐƚĞƌ 

),6+(5,(6�0$1$*(0(17 
/2%67(5�672&.6 

$�&/26(5�/22.��7KHUH�LV�FRQFHUQ�DERXW�GHFOLQLQJ�OREVWHU�ODQGLQJV�DQG�
VLQFH������DQ�HQKDQFHG�PRQLWRULQJ�UHJLPH�KDV�EHHQ�LQ�SODFH�ZLWK����V�
PRUH�PHDVXUHPHQWV�EHLQJ�WDNHQ�DQQXDOO\�� 

,Q� ����� D� /REVWHU� :RUNLQJ� *URXS� ZDV� IRUPHG� WKURXJK� WKH� 0DULQH�
5HVRXUFHV� 3DQHO� ZKLFK� LQFOXGHG� ILVKHUV�� PHUFKDQWV� DQG� 0DULQH�
5HVRXUFHV�� 7KH� JURXS� SURSRVHG� QHZ� PDQDJHPHQW� PHDVXUHV� VXFK� DV�
LQFUHDVLQJ�WKH�PLQLPXP�VL]H��UHGXFLQJ�SRW�DOORFDWLRQV��PDQGDWRU\�HVFDSH�
JDSV�DQG� UHFUHDWLRQDO� EDJ� OLPLWV��7KHVH�SURSRVHG�PHDVXUHV�KDYH�EHHQ�
DFFHSWHG� E\� WKH� 0DULQH� 5HVRXUFHV� 3DQHO� EXW� ZHUH� SODFHG� RQ� KROG� LQ�
�����IROORZLQJ�WKH�DUULYDO�RI�&RYLG-����7KH�VLWXDWLRQ�ZLOO�EH�UHDSSUDLVHG�LQ�
����� 



ϭϱ 

0DULQH�5HVRXUFHV�$QQXDO�5HSRUW����� 

$�&/26(5�/22. 

^ŝǌĞ�ĚŝƐƚƌŝďƵƟŽŶ�;ŝŶ�ϭϬ�ŵŵ�ĐůĂƐƐĞƐͿ�ĨŽƌ�ďƌŽǁŶ�ĐƌĂď�ĐĂƌĂƉĂĐĞ�ǁŝĚƚŚ�ŝŶ�
ϮϬϮϬ͘��ůĂĐŬ�ůŝŶĞ�с�D>^�ŽĨ�ϭϱϬ�ŵŵ͘ 

7KH� FRPPHUFLDO� ILVKHU\� IRU� EURZQ� FUDE� KDV� VHHQ�
ODQGLQJV� GHFUHDVH� VHYHUHO\� VLQFH� ������ 7KLV� LV�
DOVR�UHIOHFWHG�LQ�-HUVH\¶V�WULDO�GDWD�ZLWK�WKH�GHFOLQH�
LQ� &38(� VLQFH� ����� FRQWLQXLQJ�� 7KH� ORZHVW� HYHU�
UHFRUGHG�&38(�ZDV�LQ������DW�����NJ�SHU�SRW�� 
 
7KH� GHFOLQH� LQ� EURZQ� FUDE� FDWFKHV� LV� DOVR� EHLQJ�
H[SHULHQFHG�LQ�)UDQFH��*XHUQVH\�DQG�WKH�VRXWKHUQ�
8.��7KLV�SKHQRPHQRQ�LV�RI�UHJLRQDO�FRQFHUQ�DQG�LV�
EHLQJ� MRLQWO\� LQYHVWLJDWHG� E\� PDULQH� PDQDJHUV� LQ�
-HUVH\��)UDQFH�DQG�WKH�8.��-HUVH\�KDV�DOVR�MRLQHG�
D�8.�%URZQ�FUDE�ZRUNLQJ�JURXS�DQG� LV�D�PHPEHU�
RI�WKH�,&(6�&UDE�:RUNLQJ�*URXS�� 

,Q������WKH�DQQXDO�,&(6�:*&5$%�PHHWLQJ�ZDV�KHOG�RQOLQH�GXH�WR�&RYLG-����,W�ZDV�
DWWHQGHG�E\�UHSUHVHQWDWLYHV�IURP�-HUVH\��)UDQFH��(QJODQG��,UHODQG��6FRWODQG��1RUZD\��
*UHHQODQG��1HZIRXQGODQG��,VOH�RI�0DQ��DQG�WKH�2UNQH\�,VODQGV� 

7KH�PHHWLQJ�DOORZV� ILVKHULHV�PDQDJHUV� WR�FRPSDUH� WKHLU� ODQGLQJ�DQG�RWKHU�GDWDVHWV�
DQG� WR�GLVFXVV� WKH� ODWHVW� WUHQGV��UHVHDUFK�DQG�PDQDJHPHQW�PHDVXUHV�� ,W� LV�D�XVHIXO�
IRUXP� LQ� ZKLFK� WR� H[FKDQJH� DQG� FRPSDUH� LQIRUPDWLRQ� DQG� WR� OHDUQ� DERXW� 1RUWK�
$WODQWLF�ILVKHULHV� 

'LVFXVVLRQV�DQG�SUHVHQWDWLRQV�LQ������IRFXVHG�VWRFN�DVVHVVPHQW�PHWKRGRORJLHV�DQG�
WKH� UHDFWLRQ� RI� VSHFLHV� WR� FKDQJHV� LQ� HQYLURQPHQWDO� FRQGLWLRQV� VXFK� DV� VHD�
WHPSHUDWXUH�� 7KH� RQJRLQJ� EURZQ� FUDE� UHFUXLWPHQW� FULVLV� FRQWLQXHG� WR� EH� D� WRSLF� RI�
LQWHUHVW� ZLWK� HYLGHQFH� RI� LWV� HIIHFWV� QRZ� EHLQJ� IHOW� LQ� WKH� VRXWKHUQ� ,ULVK� 6HD�� 7KH�
WKHRU\� RI� WKLV� EHLQJ� OLQNHG� WR� ZDUPLQJ� VHDV� �SRVVLEO\� WKURXJK� GLVHDVH� RU� EUHHGLQJ���
UHPDLQV�WKH�VXEMHFW�RI�DFWLYH�UHVHDUFK�LQFOXGLQJ�RQ�-HUVH\� 

&200(5&,$/�� 7KH� ���� PP� 0/6� �SUHYLRXVO\� ���� PP�� FDPH� LQWR�
IRUFH� LQ� ������ � 7KLV� KDV� QRZ� DOVR� EHHQ� UHIOHFWHG� DFURVV� WKH�
UHFUHDWLRQDO�VHFWRU� 
 
5(&5($7,21$/�� %URZQ� FUDE� DERYH� OHJDO� VL]H� DUH� UDUHO\� FDXJKW�
RQVKRUH� EXW� DUH� VWLOO� FDXJKW� LQ� SRWV� E\� UHFUHDWLRQDO� ILVKHUV�� 'XULQJ�
������ D� UHFUHDWLRQDO� EDJ� OLPLW� RI� ILYH� EURZQ� FUDEV� SHU� SHUVRQ� RU�� LI�
ILVKLQJ�IURP�D�UHFUHDWLRQDO�YHVVHO��ILYH�EURZQ�FUDEV�SHU�ERDW�FDPH�LQWR�
IRUFH��7KHVH�PHDVXUHV�PLUURU� WKRVH�RI�RWKHU�(XURSHDQ�FRXQWULHV�DQG�
DUH� SDUW� RI� D� UDQJH� RI� EDJ� OLPLWV� GHVLJQHG� WR� VDIHJXDUG� UHFUHDWLRQDO�
VWRFNV�IRU�IXWXUH�JHQHUDWLRQV�� 

$'',7,21$/�0$1$*(0(17�0($685(6 

,&(6�:*&5$% 

),6+(5,(6�0$1$*(0(17 
%52:1�&5$%�672&.6 

&5$%� 75,$/6��'XULQJ�WKH�DQQXDO�OREVWHU�WULDOV��GHWDLOV�DQG�PHDVXUHPHQWV�DUH�WDNHQ�IRU�DOO�FUDE�VSHFLHV�
FDXJKW�LQ�WKH�SRWV��7KLV�LV�SULPDULO\�EURZQ�FUDE��&DQFHU�SDJXUXV��DQG�VSLGHU�FUDE��0DMD�EUDFK\GDFW\OD��EXW�
RWKHU�VPDOOHU�VSHFLHV�PD\�DOVR�EH�FDXJKW� 



ϭϲ 

*RYHUQPHQW�RI�-HUVH\ 

7+(� -(56(<� 63,'(5� &5$%�ILVKHU\�KDV�EHHQ�KLJKO\�YDULDEOH�EHWZHHQ�\HDUV�GXH�WR�FKDQJHV�LQ�VWRFN�
DEXQGDQFH� DQG� GHQVLW\�� )RU� H[DPSOH�� IRU� � ����� ODQGLQJV� WRWDOOHG� ��� WRQQHV� EXW� E\� ����� WKLV� KDG�
LQFUHDVHG�WR�RYHU�����WRQQHV��+RZHYHU��IRU������WKLV�GHFUHDVHG�WR�MXVW�XQGHU�����WRQQHV��SHUKDSV�GXH�WR�
&RYLG-����$URXQG�����RI� WKH�-HUVH\�FDWFK�FRPHV� IURP� OREVWHU�SRWV�ZLWK� WKH� UHPDLQGHU�EHLQJ�SULPDULO\�
IURP�QHWWLQJ��7KH�%D\�RI�*UDQYLOOH�DUHD�SURGXFHV�RYHU�KDOI�RI�DOO�(XURSHDQ�VSLGHU�FUDE�ODQGLQJV�HVSHFLDOO\��
E\�)UHQFK�YHVVHOV�RSHUDWLQJ�WR�WKH�VRXWK�DQG�ZHVW�RI�WKH�LVODQG�XVLQJ�EHQWKLF�WDQJOH�QHWV� 

7KH�VSLGHU�FUDE�KDV�D�FRPSOH[� OLIH�F\FOH�DQG�GXULQJ� WKH�VSULQJ�DQG�VXPPHU�DQLPDOV�ZLOO�PLJUDWH� IURP�
GHHSHU� WR� VKDOORZHU� ZDWHUV�� 7KH� (QJOLVK� &KDQQHO� LV� DW� WKH� QRUWKHUQ� HGJH� RI� LWV� UDQJH� DQG� VR� FROGHU�
ZLQWHUV� DUH� WKRXJKW� WR�PDUNHGO\� DIIHFW� WKH� VXPPHU� SRSXODWLRQ�� ,W� LV� WKHUHIRUH� SRVVLEOH� WKDW� D� VHULHV� RI�
PLOGHU�ZLQWHUV�VLQFH������KDYH�OHG�WR�LQFUHDVHG�ODQGLQJV�� 

6SLGHU�FUDE�DUH�OHVV�HFRQRPLFDOO\�LPSRUWDQW�WKDQ�OREVWHU�EXW�ZLOO�RFFXS\�WKH�VDPH�SRWV�DQG�HDW�WKH�VDPH�
EDLW�� /RFDO� GDWD� VXJJHVW� WKDW� VSLGHU� FUDE� DEXQGDQFH� LV� QRW� FRUUHODWHG� ZLWK� OREVWHU� FDWFKHV� EXW�
QRQHWKHOHVV� WKH�UHFHQW�XSVXUJH� LQ� WKH� ORFDO�VSLGHU�FUDE�SRSXODWLRQ� LV�EHLQJ�PRQLWRUHG� LQ� UHODWLRQ� WR� WKH�
ORFDO�HQYLURQPHQW�DQG�SRWWLQJ�LQGXVWU\� 

^ƉŝĚĞƌ�ĐƌĂď�ĂŶŶƵĂů�ƉŽƫŶŐ�ƐƵƌǀĞǇ�ƌĞƐƵůƚƐ�ĚŝƐƉůĂǇŝŶŐ�ƚŚĞ�ŶƵŵďĞƌ�ŽĨ�ŵĂůĞ�ĂŶĚ�ĨĞŵĂůĞ�ƐƉŝĚĞƌ�ĐƌĂďƐ�ĐĂƵŐŚƚ�ĂŶŶƵĂůůǇ�ƐŝŶĐĞ�ϮϬϭϬ͘ 

dŚĞ�ƐŝǌĞ�ĚŝƐƚƌŝďƵƟŽŶ�;ŝŶ�ϭϬ�ŵŵ�ĐůĂƐƐĞƐͿ�ŽĨ�ƐƉŝĚĞƌ�ĐƌĂď�ĐĂƌĂƉĂĐĞ�ůĞŶŐƚŚ�ƐŝŶĐĞ�ϮϬϭϬ͘�dŚĞ�ďůĂĐŬ�ůŝŶĞ�с�D>^�ŽĨ�ϭϮϬ�ŵŵ͘ 

),6+(5,(6�0$1$*(0(17 
63,'(5�&5$%�672&.6 



ϭϳ 

0DULQH�5HVRXUFHV�$QQXDO�5HSRUW����� 

),6+(5,(6�0$1$*(0(17 
6&$//236 

7+(� 6&$//23� ),6+,1*� ,1'8675<� UHSUHVHQWV� DURXQG� ���RI� -HUVH\¶V� DQQXDO� ILVKLQJ� HFRQRP\�ZLWK�
DQQXDO�ODQGLQJV��FRPELQHG�IRU�GLYLQJ�DQG�GUHGJLQJ��XVXDOO\�EHLQJ�EHWZHHQ�����DQG�����WRQQHV��,Q�UHFHQW�
\HDUV� FDWFKHV� IURP�GLYLQJ� KDYH� LQFUHDVHG� VXEVWDQWLDOO\�ZLWK� DQQXDO� WRWDOV� EHJLQQLQJ� WR� DSSURDFK� WKRVH�
REWDLQHG�E\�WKH�PRUH�WUDGLWLRQDO�GUHGJLQJ�PHWLHU� 

8QOLNH�RWKHU�PDMRU�VKHOOILVK�VSHFLHV��-HUVH\¶V�VFDOORSV�DUH�QRW�UHJXODUO\�DVVHVVHG�WKURXJK�DQQXDO�VFLHQWLILF�
WULDOV��6LQFH������WKHUH�KDYH�EHHQ�UHSRUWV�RI�GHFOLQLQJ�VWRFNV�SDUWLFXODUO\�WR�WKH�ZHVW�DQG�VRXWK-ZHVW�RI�
-HUVH\�EXW�VWRFN�KHDOWK�KDV�QRW�\HW�EHHQ�YHULILHG��%DVHOLQH�DVVHVVPHQWV�RI�-HUVH\�VFDOORS�VWRFNV�ZHUH�
SODQQHG�IRU������DQG������EXW�GXH�WR�SRRU�DXWXPQ�ZHDWKHU�LQ�ERWK�\HDUV��WKH�WULDOV��ZKLFK�UHTXLUH�KLULQJ�
FRPPHUFLDO�YHVVHOV��ZHUH�QRW�FRPSOHWHG��3ODQV�WR�FRPSOHWH�WKH�EDVHOLQH�DVVHVVPHQWV�ZHUH�DEDQGRQHG��
LQ������GXH�WR�&RYLG-���DQG�ZLOO�EH�DWWHPSWHG�LQ�WKH�VSULQJ�RI������ 

7KH�PDQDJHPHQW� RI� VFDOORS� VWRFNV� LV� FRPSOH[� GXH� WR� LWV� VWDNHKROGHUV� ZKR� KDYH� GLIIHULQJ� QHHGV� DQG�
REMHFWLYHV�� 0RGHOOLQJ� VWRFNV� LQFOXGHV� TXDQWLI\LQJ�� PDQDJLQJ� DQG� EDODQFLQJ� OHYHOV� RI� ILVKLQJ� HIIRUW� E\�
YHVVHOV� IURP� -HUVH\�� 1RUPDQG\� DQG� %ULWWDQ\� WR� HQVXUH� WKDW� WKH� UHVRXUFH� LV� EHLQJ� ILVK� DW� VXVWDLQDEOH�
OHYHOV�� $� UHFHQW� DGGLWLRQDO� IDFWRU� IRU� FRQVLGHUDWLRQ� LV� WKH� LQFUHDVHG� SRSXODULW\� RI� GLYHG� VFDOORSV� ZKLFK�
UHIOHFWV�D�JHQHUDO� � WUHQG� WRZDUGV�VXVWDLQDEO\�VRXUFHG�VHDIRRG��-HUVH\�GDWD�DOVR�VXJJHVW� WKDW�ZKLOH� WKH�

/38(�IRU�GUHGJHG�VFDOORSV�LV�GHFOLQLQJ��LW�LV�ULVLQJ�
IRU� GLYHG� RQHV�� 7KLV� PD\� UHIOHFW� WKH� GLYHUV¶�
SUHIHUHQFH� IRU� ILVKLQJ� LQVLGH� WKH� LVODQG¶V� PDULQH�
SURWHFWHG� DUHDV� ZKHUH� VWRFNV� DUH� WKRXJKW� WR� EH�
KLJKHU� 

)LQGLQJ�DQ�DSSURSULDWH�PDQDJHPHQW� VWUDWHJ\� IRU�
-HUVH\� VFDOORSV� LV� LPSRUWDQW� IRU� ORFDO� VWRFNV� DV�
ZHOO�DV�IRU�HFRQRPLF�DQG�HQYLURQPHQWDO�UHDVRQV��
,W�LV�KRSHG�WKDW�WKH�GHOD\HG�VXUYH\V�ZLOO�JR�DKHDG�
LQ������� 

>Wh��ĨŽƌ�:ĞƌƐĞǇ�ĐŽŵŵĞƌĐŝĂů�ƐĐĂůůŽƉƐ�ǀĞƐƐĞůƐ�ǀŝĂ�ĚƌĞĚŐŝŶŐ�ĂŶĚ�ƐĐƵďĂ�ĚŝǀŝŶŐ�ďĞƚǁĞĞŶ�ϮϬϬϳ�ĂŶĚ�ϮϬϭϵ͘�dŚĞ�ĞīŽƌƚ�ŵĞĂƐƵƌĞŵĞŶƚ�ĨŽƌ�
ĚƌĞĚŐŝŶŐ�ŝƐ�ƚŚĞ�ŶƵŵďĞƌ�ŽĨ�ƚŽǁƐ�ĂŶĚ�ĨŽƌ�ĚŝǀŝŶŐ�ƚŚĞ�ŶƵŵďĞƌ�ĚŝǀĞƐ�;ƚĂŶŬƐͿ�ƵƐĞĚ͘��ůĂĐŬ�ůŝŶĞƐ�ƌĞƉƌĞƐĞŶƚ�ŝŶƚƌŽĚƵĐƟŽŶ�ŽĨ�ŵĂƌŝŶĞ�ƉƌŽͲ
ƚĞĐƚĞĚ�ĂƌĞĂƐ�ŽŶ�ƚŚĞ�^ŽƵƚŚ-ĞĂƐƚ�ĐŽĂƐƚ�;ϮϬϭϰͿ�ĂŶĚ�>ĞƐ��ĐƌĠŚŽƵƐ�ĂŶĚ�>ĞƐ�DŝŶƋƵŝĞƌƐ��;ϮϬϭϳͿ͘ 

>ĞǀĞůƐ�ŽĨ�ĮƐŚŝŶŐ�ĞīŽƌƚ�ĨŽƌ�ĚŝǀĞƐ�;ďůƵĞͿ�ĂŶĚ�ĚƌĞĚŐĞĚ�;ŽƌĂŶŐĞͿ�ƐĐĂůůŽƉƐ�ďĞƚǁĞĞŶ�ϮϬϬϳ�ĂŶĚ�ϮϬϮϬ͘ 



ϭϴ 

*RYHUQPHQW�RI�-HUVH\ 

5(*,21$/� $'9,&(�� )RU�VHYHUDO� \HDUV� WKH� ,QWHUQDWLRQDO�&RXQFLO� IRU� WKH�([SORUDWLRQ�RI� WKH�6HDV� �,&(6��
KDV� EHHQ� ZDUQLQJ� RI� D� (XURSH-ZLGH� GHFOLQH� LQ� EDVV� VWRFNV�� 2YHU� UHFHQW� \HDUV� LQFUHDVLQJO\� VWULQJHQW�
PHDVXUHV�KDYH�EHHQ�SXW� LQ�SODFH�E\� WKH�(8�IROORZLQJ�VFLHQWLILF�VWRFN�DQDO\VHV��7KHVH� UDQJH� IURP�ZLQWHU�
SHODJLF� WUDZOLQJ�EDQV� WR�EDJ� OLPLWV� IRU�DQJOHUV��$Q� LQFUHDVH�RI������ LQ�FDWFK�DGYLFH�KDV�EHHQ� LVVXHG� IRU�
�����FRPSDUHG�ZLWK�WKH�DGYLFH�IRU�������7KLV�LV�PDLQO\�GXH�WR�WKH�DERYH-DYHUDJH�UHFUXLWPHQW�LQ������DQG�
������ORZ�ILVKLQJ�PRUWDOLW\�DQG�LQFUHDVH�LQ�VWRFN�VL]H��%DVHG�RQ�WKLV�DGYLFH��WRJHWKHU�ZLWK�FRQVLGHUDWLRQV�IRU�
WKH�FRPPHUFLDO�DQG�UHFUHDWLRQDO�ILVKLQJ�VHFWRUV��WKH�(XURSHDQ�8QLRQ�KDV�SURSRVHG�YDULRXV�PHDVXUHV�WR�LWV�
PHPEHU�VWDWHV�� 

,Q������WKH�-HUVH\�)LVKHUPHQ¶V�$VVRFLDWLRQ�SXW�
IRUZDUG� D� SURSRVLWLRQ� WR� DOORZ� D� OLPLWHG�
UHLQWURGXFWLRQ�RI�D�WDUJHWHG�QHW�ILVKHU\�IRU�%DVV��
7KLV� ZDV� FRQVLGHUHG� DQG� UHFRPPHQGHG� IRU�
DSSURYDO� E\� WKH� 0DULQH� 5HVRXUFHV� 3DQHO� DQG��
IROORZLQJ� IXUWKHU� ZRUN�� D� WULDO� VFKHPH� ZDV�
LQWURGXFHG� E\� WKH�0LQLVWHU� IRU� 'HFHPEHU� ������
7KH�VFKHPH�IRFXVHG�RQ�JDWKHULQJ�GDWD�UHODWLQJ�
WR�WKH�LPSDFWV��LQFOXGLQJ�E\FDWFK��RI�QHW�ILVKLQJ��
'XH�WR�SURORQJHG�SRRU�ZHDWKHU�LQ�'HFHPEHU�WKH�
VFKHPH� ZDV� H[WHQGHG� WR� WKH� HQG� RI� -DQXDU\�
�����WR�DOORZ�PRUH�GDWD�WR�EH�FROOHFWHG� 

6FLHQWLILF�QHWWLQJ�KDV�EHHQ�H[SDQGHG�WR� WKH� WHQ�
DFWLYH� SHUPLWV� ZKR� ZHUH� SUHYLRXVO\� LQYROYHG� LQ�
WKH�KRRN�DQG�OLQH�VFKHPH��DOWKRXJK�QRW�DOO�KDYH�
GHFLGHG�WR�XVH�WKLV�ILVKLQJ�WHFKQLTXH�� 

,Q� ������ 0DULQH� 5HVRXUFHV� FRQGXFWHG� D�
VHSDUDWH� VFLHQWLILF� QHWWLQJ� VWXG\� WR� EHWWHU�
XQGHUVWDQG� FDWFK� FRPSRVLWLRQV� ZLWK� YDU\LQJ�
PHVK� VL]HV�� 7KLV� ZLOO� EH� XQGHUWDNHQ� ZLWK� KHOS�
IURP� WKH� LQGXVWU\�� 7KH� VWXG\� ZLOO� DOVR� ORRN� DW�
SDUDPHWHUV� VXFK� DV� SRVW� UHOHDVH� PRUWDOLW\��
VHDVRQDO�PRUSKRORJ\�FKDQJHV��DQG�WKH�HIIHFW�RI�
YDU\LQJ� QHWWLQJ� WHFKQLTXHV�� %\� XQGHUWDNLQJ� WKLV�
VWXG\�LQ�ORFDO�ZDWHUV�D�EHWWHU�XQGHUVWDQGLQJ�ZLOO�
EH�PDGH�IRU�ORFDO�PDULQH�UHVRXUFH�PDQDJHUV�DV�
WR�WKH�DSSURSULDWH�PHVK�VL]H�IRU�WKH�-HUVH\�%DVV�
ILVKHU\� 

5(&5($7,21$/ &200(5&,$/ 

-HUVH\�LQWURGXFHG�D�]HUR�EDJ�OLPLW�IRU�UHFUHDWLRQDO�
DQJOHUV� LQ� $SULO� ����� DIWHU� GDWD� IURP� WKH�
,QWHUQDWLRQDO� &RXQFLO� IRU� WKH� ([SORUDWLRQ� RI� WKH�
6HDV� �,&(6�� VKRZHG� WKDW� WKH� QXPEHU� RI� EDVV�
ZRXOG� VRRQ� IDOO� EHORZ� WKH� ORZHVW� YLDEOH�EUHHGLQJ�
OLPLW��5HFUHDWLRQDO�DQJOHUV�ZHUH�RQO\�DEOH�WR�WDUJHW�
EDVV�RQ�D�µFDWFK�DQG�UHOHDVH¶�EDVLV�� 

,Q�6HSWHPEHU�������,&(6�DQQRXQFHG�WKDW�LW�ZRXOG�
QRZ� EH� DSSURSULDWH� WR� LQFUHDVH� WKH� EDJ� OLPLW� IRU�
EDVV� WR� RQH� ILVK� SHU� GD\� IRU� UHFUHDWLRQDO� ILVKHUV��
7KH�FRXQFLO¶V�DGYLFH�ZDV�EDVHG�RQ�QHZ�UHVHDUFK�
ZKLFK� VKRZHG� WKDW� D� ORZHU� QXPEHU� RI� ILVK� GLHG�
IURP� UHFUHDWLRQDO� ILVKHULHV� WKDQ� HVWLPDWHG�� 7KH�
VXUYLYDO� UDWH� RI� EDVV� IURP� µFDWFK� DQG� UHOHDVH¶�
SUDFWLFHV�KDV�DOVR�EHHQ�KLJKHU�WKDQ�H[SHFWHG�� 

,Q� ������ WKH� UHFUHDWLRQDO� GDLO\� EDJ� OLPLW� ZDV�
LQFUHDVHG� IURP� RQH� ILVK� SHU� SHUVRQ� SHU� GD\� WR�
WZR��7KLV�ZDV�SXW�LQ�SODFH�IROORZLQJ�DQ�(8�FKDQJH�
WR� WZR� ILVK� SHU� GD\�� 7KH� VHDVRQ� ZDV� DOVR�
LQFUHDVHG�IURP�$SULO��VW�WR�0DUFK��VW� 

'XULQJ� ����� WKH� &RYLG-JOREDO� SDQGHPLF� PHDQW�
FRPPHUFLDO�QHWWLQJ�RI�EDVV�ZDV�RSHQHG�HDUOLHU� LQ�
PLG�PDUFK� LQ� UHVSRQVH� WR� D� FROODSVH� LQ� VKHOOILVK�
H[SRUW�DQG�WR�PHHW�GHPDQG�IRU�ORFDO�VHDIRRG�� 

7KH�ORFDO�EDVV�PHDVXUHV�KDYH�EHHQ�FRQWURYHUVLDO�
ZLWK�VWURQJ�RSLQLRQV�EHLQJ�H[SUHVVHG�RQ�DOO�VLGHV��
7KH� FRUUHFW�PDQDJHPHQW� RI� D� WKUHDWHQHG� ILVKHU\�
LV� YLWDO� DV� WKHUH� DUH�PDQ\� LQVWDQFHV� ZKHUH� SRRU�
GHFLVLRQ-PDNLQJ�KDV� OHG�WR�VWRFN�FROODSVHV��(YHQ�
WKH� OLPLWHG� ORFDO� GDWD� FRQFHUQLQJ� EDVV� VXJJHVWV�
WKDW� FORVH�PDQDJHPHQW� RI� WKH� VSHFLHV� LV� YLWDO� WR�
WXUQ�DURXQG�ZKDW�KDV�EHHQ�D�SHUVLVWHQW�DQG�VWHHS�
GHFOLQH�LQ�WKH�ORFDO�SRSXODWLRQ��7KLV�VLWXDWLRQ�LV�QRW�
XQLTXH� WR� -HUVH\� DQG� LV� EHLQJ� UHSHDWHG� DFURVV�
QRUWKHUQ� (XURSH�� :H� DUH� JUDWHIXO� WR� -HUVH\¶V�
UHFUHDWLRQDO� DQJOLQJ� FRPPXQLW\� IRU� WKHLU� SDWLHQFH�
DQG� DVVLVWDQFH� ZLWK� WKH� EDVV� VWRFN� UHFRYHU\�
PHDVXUHV� 

),6+(5,(6�0$1$*(0(17 
%$66�),6+,1* 



ϭϵ 

0DULQH�5HVRXUFHV�$QQXDO�5HSRUW����� 

%$66�6859(<��7HQ�SHUPLWV�ZHUH�DYDLODEOH� IRU� WKH������VHDVRQ�ZLWK�DOO�EHLQJ�XVHG�RQ�DW� OHDVW�
ILYH�ILVKLQJ�WULSV��,Q�WKH�ODVW�TXDUWHU�RI�������WKH�SHUPLW�QXPEHU�GURSSHG�WR�QLQH�GXH�WR�EUHDFKHV�
RI�OLFHQFH�FRQGLWLRQ��7KH������VHDVRQ�ZDV�RSHQHG�HDUO\�E\�WKH�0LQLVWHU�IRU�WKH�(QYLURQPHQW�RQ�
���0DUFK�DOORZLQJ�SHUPLWWHG�ILVKHUV�HDUOLHU�DFFHVV� WR� WKH�ILVKHU\� WR�KHOS�FRPSHQVDWH�IRU� ORVVHV�
RFFXUULQJ�WKURXJK�&RYLG-��� 

5(68/76�� ,Q�WRWDO���������EDVV�ZHUH�FDXJKW�LQ�WKH���������VHDVRQ��FDWFK�GDWD�IURP�-DQXDU\������LV�
LQFOXGHG���7KLV�LV�DQ�LQFUHDVH�IURP�������LQ�����������LQFUHDVH���6LPLODULWLHV�FDQ�EH�VHHQ�LQ�WKH�FDWFK�
FRPSRVLWLRQ�IURP�DOO�PHWLHUV�XVHG�LQ�WKH������DQG������VHDVRQ��7KH�ODUJHVW�ULVH�LQ�FDWFKHV�RI�D�VSHFLILF�
VL]H�LV�LQ�WKH���-��FP�EUDFNHW�IURP������EDVV�LQ������WR������LQ����������7RWDO�ODQGHG�FDWFK�KDV�ULVHQ�
IURP�����W�LQ������WR�����W�LQ�������-HUVH\¶V�EDVV�ILVKHU\�LQFUHDVHG�WR�D�YDOXH�RI�DSSUR[LPDWHO\���������
LQ�������7KLV�KDV�EHHQ�DFTXLUHG�ZLWK�DQ�HVWLPDWLRQ�RI�WKH�SULFH�DWWDLQHG�E\�ILVKHUV�WKURXJKRXW�WKH�\HDU�
�����SHU�NLOR��� 

6L]H�GLVWULEXWLRQ��LQ����FP�OHQJWK�FODVVHV��RI�EDVV�FDXJKW�E\�FRPPHUFLDOO\�OLFHQFHG�ILVKHUV�LQ������	������� 

),6+(5,(6�0$1$*(0(17 
%$66�672&.6 

>ĂŶĚĞĚ�ǁĞŝŐŚƚ�;ŬŐͿ�ŽĨ��ĂƐƐ�ďǇ�:ĞƌƐĞǇ�ǀĞƐƐĞůƐ�ďĞƚǁĞĞŶ�ϮϬϬϳ͘�
ĂŶĚ�ϮϬϮϬ͘ 

KǀĞƌĂůů͕�ϯϰϬ�ĮƐŚŝŶŐ�ĚĂǇƐ�ǁĞƌĞ�ƌĞĐŽƌĚĞĚ�ŝŶ�ϮϬϮϬ�ĐŽŵƉĂƌĞĚ�ƚŽ�
ϮϮϭ�ŝŶ�ϮϬϭϵ͘���ƐƚĞĂĚǇ�ƌŝƐĞ�ŝŶ�ďĂƐƐ�ĮƐŚŝŶŐ�ĞīŽƌƚ�ŝƐ�ĂƉƉĂƌĞŶƚ�
ĨƌŽŵ�ϮϬϭϳ-ϮϬϮϬ͘ 

Z��с�ZĞƚƵƌŶĞĚ��ůŝǀĞ 
Z��с�ZĞƚƵƌŶĞĚ��ĞĂĚ 



ϮϬ 

*RYHUQPHQW�RI�-HUVH\ 

%$*�/,0,76��8QWLO�������MHUVH\�UHPDLQHG�RQH�RI�WKH�IHZ�SODFHV�LQ�1RUWK�:HVW�(XURSH�ZKLFK�GLG�QRW�KDYH�
DQ\�UHVWULFWLRQV�RQ�WKH�QXPEHU�RI�ILVK�DQG�VKHOOILVK�ZKLFK�FRXOG�EH�KDUYHVWHG�UHFUHDWLRQDOO\��)ROORZLQJ�FRQ�
VXOWDWLRQ�ZLWK�VWDNHKROGHUV��H�J��FRPPHUFLDO�DQG�UHFUHDWLRQDO�ILVKLQJ�UHSUHVHQWDWLYHV��JRYHUQPHQW�DQG�SROL�
WLFLDQV��D�VHULHV�RI�EDJ� OLPLWV�ZHUH�GHYLVHG� IRU� LQGLYLGXDOV�DQG� UHFUHDWLRQDO�ERDWV��7KHVH� OLPLWV�ZHUH�GH�
YLVHG�WR�DV�D�PHDQV�WR�UHGXFH�XQOLFHQVHG�FRPPHUFLDO�ILVKLQJ��FRQVHUYH�VWRFNV�DQG�SURPRWH�VXVWDLQDEOH�
XVDJH�RI�UHVRXUFHV� 

),6+(5,(6�0$1$*(0(17 
5(&5($7,21$/�%$*�/,0,76 

7KH� 0DULQH� 5HVRXUFHV� WHDP�
UHYLHZHG� UHFUHDWLRQDO� ILVKLQJ�
LQ� -HUVH\� DQG� LGHQWLILHG� WKH�
KLJKO\� WDUJHWHG� VSHFLHV� DQG�
RQHV� ZKLFK� PD\� EHFRPH�
PRUH�YXOQHUDEOH� LQ� WKH� IXWXUH��
7KH� WHDP
V� UHFRPPHQGDWLRQV�
LQFOXGH� LQWURGXFLQJ� ��� QHZ�
EDJ� OLPLWV� FRYHULQJ� D� WRWDO� RI�
����PDULQH VSHFLHV�� 



Ϯϭ 

0DULQH�5HVRXUFHV�$QQXDO�5HSRUW����� 

),6+(5,(6�0$1$*(0(17 
%$<�2)�*5$19,//(�/$1',1*6 

7+(�%$<�2)�*5$9,//(�$*5((0(17�SURYLGHV�VKDUHG�DFFHVV�WR�D�GHILQHG�DUHD�RI�-HUVH\�DQG�)UHQFK�
ZDWHUV�E\�D�IL[HG�OLVW�RI� ORFDO�YHVVHOV��)LVKHULHV�VWRFN�PDQDJHPHQW�UHTXLUHV�DFFXUDWH�NQRZOHGJH�RI�FDWFK�
GDWD�DQG�ILVKLQJ�HIIRUW�ZKLFK�� LQ�FRPELQDWLRQ�ZLWK�ELRORJLFDO�DQG�RWKHU�SDUDPHWHUV��FDQ�EH�XVHG� WR�PRGHO�
WKH�KHDOWK�RI�D�VWRFN�DJDLQVW�VXVWDLQDELOLW\�WKUHVKROGV��,Q�HDUO\������WKH�)UHQFK�PDULQH�VFLHQFH�RUJDQLVDWLRQ�
,IUHPHU�XVHG�ODQGLQJ�DQG�RWKHU�GDWD�WR�HVWLPDWH�FDWFKHV�PDGH�E\�)UHQFK�YHVVHOV�LQ�-HUVH\�ZDWHUV�EHWZHHQ�
�����DQG�������7KHVH�ILJXUHV�DUH�HVWLPDWHG�IURP�UHJLRQDO�ODQGLQJ�GDWD�DQG�SURYLGH�D�JXLGH�WR�\LHOG�IURP�
-HUVH\�ZDWHUV��$�VXPPDU\�RI�FDWFKHV�IRU�NH\�VSHFLHV�LV�JLYHQ�EHORZ��D�UHGDFWHG�YHUVLRQ�RI�WKH�UHSRUW�FDQ�
EH�GRZQORDGHG�IURP��KWWSV���DUFKLPHU�LIUHPHU�IU�GRF�������������������SGI 

(VWLPDWHG�DQQXDO�ODQGHG�ZHLJKW��WRQQHV��RI�VSHFLHV�FDXJKW�E\�1RUPDQG\�DQG�%ULWWDQ\�YHVVHOV�LQ�-HUVH\�ZDWHUV�EHWZHHQ������
DQG� ������ ,Q� WKH� DEVHQFH� RI� VSHFLILF� ]RQDO� GDWD�� WKHVH� ILJXUHV� ZHUH� HVWLPDWHG� E\� ,IUHPHU� XVLQJ� LQIRUPDWLRQ� KHOG� LQ� VHYHUDO�
QDWLRQDO�GDWDVHWV��127(��IRU�QRQ-906�YHVVHOV�WKH�DOJRULWKP�DOORFDWHV�FDWFKHV�RQ�D�SUREDELOLW\�WKDW�LI�WKH\�ILVKHG�LQ�D�VWDWLVWLFDO�
]RQH� WKDW� LQFOXGHV� WKH� LVODQG�� WKHQ� WKH\�ZLOO�KDYH� ILVKHG� LQVLGH�-HUVH\¶V�ZDWHUV��7KHUHIRUH��7KHVH� ILJXUHV�RQO\�RIIHU�D�JXLGH� WR�
ODQGLQJ�OHYHOV�� 

(VWLPDWHG�DQQXDO�ODQGHG�ZHLJKW��WRQQHV��RI�NH\�VSHFLHV�FDXJKW�E\�1RUPDQG\�DQG�%ULWWDQ\�YHVVHOV��/HIW� WDEOH��/DQGLQJV�IRU�906�
HQDEOHG�YHVVHOV��5LJKW�7DEOH��/DQGLQJV�IRU�QRQ-906�HQDEOHG�YHVVHOV� 



ϮϮ 

*RYHUQPHQW�RI�-HUVH\ 

7+(� 0$5,1(� 67(:$5'6+,3� &281&,/� �06&�� ZDV� IRXQGHG� E\� WKH�
:RUOG�:LOGOLIH�)XQG� LQ������ IROORZLQJ� WKH� FROODSVH� LQ� FRG� VWRFNV�RII� WKH�
&DQDGLDQ�*UDQG�%DQNV��,WV�DLP�LV�WR�HQFRXUDJH�VXVWDLQDEOH�ILVKLQJ�DQG�WR�
UDLVH� WKH� JHQHUDO� DZDUHQHVV� DQG� VWDQGDUGV� LQ� UHODWLRQ� WR� ILVKHULHV� DQG�
HQYLURQPHQWDO� PDQDJHPHQW�� 6LQFH� ����� WKH� 06&� KDV� EHHQ� UXQ� DV� D�
ILQDQFLDOO\�LQGHSHQGHQW�RUJDQLVDWLRQ� 
 
7KH� 06&� PDQDJHV� D� FHUWLILFDWLRQ� V\VWHP� ZKLFK� DVVHVVHV� LQGLYLGXDO�
ILVKHULHV� XVLQJ� VFLHQWLILF� FULWHULD� DJDLQVW� FULWHULD� UHODWLQJ� WR� JHQHUDO�
PDQDJHPHQW��WUDFHDELOLW\�DQG�VXVWDLQDELOLW\��&RPSOLDQW�ILVKHULHV�KDYH�WKH�
ULJKW�WR�XVH�WKH�06&¶V�HFRODEHO�WR�FHUWLI\�WKDW�WKHLU�VHDIRRG�LV�WUDFHDEOH�WR�
D�ILVKHU\�WKDW�PHHWV�06&�VXVWDLQDELOLW\�FULWHULD�� 
 
,Q� ����� -HUVH\� DQG� 1RUPDQG\� DSSOLHG� WR� WKH� 06&� WR� KDYH� WKHLU� MRLQW�
OREVWHU� ILVKHU\� DVVHVVHG� DQG�� LQ� ������ LW� ZDV� FHUWLILHG� DV� EHLQJ�
VXVWDLQDEOH��7KH�06&�GHVFULEHG�WKH�-HUVH\-1RUPDQG\�OREVWHU�ILVKHU\�DV�
EHLQJ��� 

6LQFH�LWV�FHUWLILFDWLRQ�WKH�MRLQW�OREVWHU�ILVKHU\�KDV�SDVVHG�ILYH�06&�DXGLWV�DOORZLQJ�ORFDO�ILVKHUV��PHUFKDQWV�
DQG� UHVWDXUDQWV� WR� FRQWLQXH� WR� GLVSOD\� WKH�06&� HFRODEHO� RQ� ORFDOO\� VRXUFHG� OREVWHUV�� 7KH� ILVKHU\�ZDV�
UHFHUWLILHG�LQ�1RYHPEHU������DQG�DXGLWV�DUH�KHOG�DQQXDOO\�ZKLFK�EULQJ�WRJHWKHU�WKH�06&�DVVHVVRUV�DQG�
WKH�PDQDJHUV�IURP�WKH�-HUVH\�DQG�1RUPDQG\�ILVKHULHV��7KHVH�PHHWLQJV�DUH�XVHG�WR�VKDUH�GDWD��GLVFXVV�
FXUUHQW�DQG�IXWXUH�VWRFN�PDQDJHPHQW�DQG�KLJKOLJKW�DQ\�SHUFHLYHG�LVVXHV�� 

7KH� DXGLW� IRU� ����� UHFRJQLVHG� D� GHFUHDVLQJ� WUHQG� LQ� ERWK� OREVWHU� ODQGLQJV� DQG� WKH�06&¶V� DEXQGDQFH�
LQGH[��L�H��/38(��ZKLFK��IRU�WKH�-HUVH\�VWRFN��ZHQW�EHORZ�WKH�µDOHUW�WKUHVKROG¶�RI�����IRU�WKH�ILUVW�WLPH�VLQFH�
FHUWLILFDWLRQ�VWDUWHG��VHH�JUDSK�EHORZ���$�63L&7��VXUSOXV�SURGXFWLRQ��PRGHO�UXQ�RQ�WKH�FRPELQH�GDWDVHW�
VXJJHVWHG� WKDW� DQQXDO� FDWFKHV�KDG�EHHQ�DERYH� WKH�VXVWDLQDELOLW\� WKUHVKROG� � �06<��EHWZHHQ������DQG�
�����EXW�IHOO�EHORZ�LW�IRU������DQG������ 

7KH�06&�DFWLRQ�SODQ�HPSKDVLVHG�WKH�LPSRUWDQFH�RI�REWDLQLQJ�D�PRQLWRULQJ�PHWKRGRORJ\�WKDW�FRXOG�REWDLQ�
DQ�DFFXUDWH�HVWLPDWH�RI�ELRPDVV�DQG�06<��,W�ZDV�DJUHHG�WKDW�-HUVH\�DQG�,IUHPHU�VKRXOG�ZRUN�RQ�WKLV�DQG�
RQ�JHWWLQJ�WKH�UHVXOW�IURP�VXFK�D�PHWKRGRORJ\�SHHU�UHYLHZHG��7KH�ZRUN�RI�WKH�MRLQW�&UXVWDFHDQ�:RUNLQJ�
*URXS� DQG� WKH� WHPSRUDU\� -HUVH\� /REVWHU� 0DQDJHPHQW� :RUNLQJ� *URXS� ZDV� ZHOFRPHG� E\� WKH� 06&�
DXGLWRUV�� $GGLWLRQDO� LQIRUPDWLRQ� RQ� VSLGHU�
FUDE�DQG�E\FDWFK�ZDV�UHTXHVWHG� 

7KH� 06&¶V� HFRODEHO� KDV� \HW� WR� JDLQ� ZLGH�
XVDJH� ZLWKLQ� HLWKHU� -HUVH\� RU� 1RUPDQG\�
DQG�� JLYHQ� WKDW� LV� KDV� SRWHQWLDO� PDUNHWLQJ�
DQG� RWKHU� EHQHILWV�� WKLV� LV� VRPHWKLQJ� WKDW�
FRXOG�EH�ORRNHG�DW�IXUWKHU�� 

)RU�PRUH�LQIRUPDWLRQ�DQG�WKH�DXGLW�UHSRUWV�
VHDUFK�IRU�µ-HUVH\�OREVWHU¶�RQ�WKH�06&�
ZHEVLWH� 

 

 

5LJKW��7KH�06&¶V�OREVWHU�DEXQGDQFH�LQGH[��7KH�
DOHUW�WKUHVKROG�LV������ZKLFK�-HUVH\�ZHQW�EHORZ�
LQ������DQG������ 

�µ«�D�JUHDW�H[DPSOH�RI�FROODERUDWLYH�PDQDJHPHQW�RI�D�VKDUHG�UHVRXUFH��$FKLHYLQJ�06&�FHUWLILFDWLRQ�IRU�
WKH�ILVKHU\�UHFRJQL]HV�WKDW�PDQDJHPHQW�DQG�HQVXUHV�FRQWLQXHG�LPSURYHPHQW�IRU�WKH�IXWXUH��7KH�OREVWHU�
IURP�*UDQYLOOH�%D\��DOUHDG\�UHQRZQHG�IRU�LWV�KLJK�TXDOLW\��FDQ�QRZ�DOVR�EH�SURXGO\�UHFRJQL]HG�IRU�LWV�VXV�

WDLQDELOLW\�¶ 

),6+(5,(6�0$1$*(0(17 
0$5,1(�67(:$5'6+,3�&281&,/ 



Ϯϯ 

0DULQH�5HVRXUFHV�$QQXDO�5HSRUW����� 

-(56(<¶6� $48$&8/785(� ,1'8675<��3URGXFWLRQ�UHPDLQV�IRFXVHG�RQ�WKH�3DFLILF�R\VWHU��&UDVVRVWUHD�
JLJDV��DQG�PXVVHOV��.LQJ�VFDOORSV�DUH�IDUPHG�VXEWLGDOO\�DW�RQH�VLWH��3URGXFWLRQ�KDV�UHPDLQHG�VWHDG\�RYHU�
UHFHQW� \HDUV� DV� KDV� WKH� DUHD� RI� VHDVKRUH� RFFXSLHG� E\� DTXDFXOWXUH� FRQFHVVLRQV�� 7KH� LVODQG¶V� PDLQ�
DTXDFXOWXUH�DUHD�LV�LQ�*URXYLOOH�%D\������KHFWDUHV��DQG�LV�FRYHUHG�E\�D�VLQJOH�SODQQLQJ�FRQVHQW�KHOG�E\�WKH�
*RYHUQPHQW�RI�-HUVH\��,Q������DQ�HPHUJHQF\�KROGLQJ�EHG�ZDV�HVWDEOLVKHG�RQ�WKH�XSSHU�VKRUH�RI�*URXYLOOH�
ED\� WR�DOORZ�R\VWHUV� WKDW�ZHUH�QHDULQJ�PDUNHW�VL]H� WR�EH�KHOG� IRU� ORQJHU�DW�VORZHU�JURZLQJ�VSHHGV�ZKLOH�
PDUNHWV�ZHUH�GHSUHVVHG�GXH�WR�&RYLG�UHVWULFWLRQV�� 

),6+(5,(6�0$1$*(0(17 
$48$&8/785(�352'8&7,21 

;�Ϳ�WƌŽĚƵĐƟŽŶ�ǁĞŝŐŚƚ�;<ŐƐͿ�ŽĨ�ĨĂƌŵĞĚ�WĂĐŝĮĐ�KǇƐƚĞƌ͘�;�Ϳ�>ĂŶĚĞĚ�ǁĞŝŐŚƚ�;<ŐƐͿ�ŽĨ�ĨĂƌŵĞĚ�ŵƵƐƐĞůƐ͘�;�Ϳ�/ŶƚĞƌƟĚĂů�ĂƋƵĂĐƵůƚƵƌĞ�ĂƌĞĂƐ�;ŚĞĐƚĂƌĞƐͿ͘ 

;�Ϳ ;�Ϳ 

;�Ϳ 

KǇƐƚĞƌ�ďĞĚƐ�ŝŶ�'ƌŽƵǀŝůůĞ��ĂǇ 



Ϯϰ 

*RYHUQPHQW�RI�-HUVH\ 

/,&(1&,1* 



Ϯϱ 

0DULQH�5HVRXUFHV�$QQXDO�5HSRUW����� 

-(56(<¶6�),6+,1*�)/((7��$Q\�YHVVHO�H[SORLWLQJ�ILVK�RU�VKHOOILVK�VWRFNV�LQ�ORFDO�ZDWHUV�RQ�D�FRPPHUFLDO�
EDVLV� UHTXLUHV�D�ILVKLQJ� OLFHQFH��7KH�-HUVH\�ILVKLQJ�YHVVHO� OLFHQVLQJ�V\VWHP� LV�DOLJQHG�GLUHFWO\�ZLWK�WKDW�RI�
WKH�8.�DQG�DV�VXFK�FRQWULEXWHV�WR�WKH�VWDELOLVDWLRQ�RI�ILVKLQJ�HIIRUW�DW�D�(XURSHDQ�ZLGH�OHYHO� 

�����6800$5< 
 

'XULQJ����������OLFHQFHV�
RSHQHG�DQG����FORVHG� 

 
7KHUH�ZDV�D�JDLQ�RI�RQH�
OLFHQFHG�ILVKLQJ�YHVVHOV�

WDNLQJ�WKH�WRWDO�IRU����WR����� 
 

7KHUH�DUH����RYHU����PHWUH�
YHVVHOV�DQG�����XQGHU���P�

YHVVHOV� 
 

7KH�QXPEHU�RI�VKHOOILVK�
HQWLWOHG�YHVVHOV�UHPDLQHG�

WKH�VDPH�DW���� 
 

&RPELQHG�HQJLQH�FDSDFLW\�
LV��������NZ�DQG�WRQQDJH�

���� 

/,&(1&,1* 
-(56(<�),6+,1*�9(66(/6 

�ďŽǀĞ͗�dŚĞ�ŶƵŵďĞƌ�ŽĨ�ůŝĐĞŶĐĞĚ�:ĞƌƐĞǇ�ǀĞƐƐĞůƐ�;ďǇ�ůĞŶŐƚŚͿ�ďĞƚǁĞĞŶ�ϮϬϬϵ�ĂŶĚ�ϮϬϮϬ͘ 

�ďŽǀĞ͗�dŚĞ�ĂŶŶƵĂů�ŶƵŵďĞƌ�ŽĨ�ƐŚĞůůĮƐŚ�ĞŶƟƚůĞĚ�ǀĞƐƐĞůƐ�ďĞƚǁĞĞŶ�ϭϵϵϴ�ĂŶĚ�ϮϬϮϬ͘ 

ZŝŐŚƚ͗�dŚĞ�ƚŽƚĂů�ĞŶŐŝŶĞ�ƉŽǁĞƌ�ĂŶĚ�ƚŽŶŶĂŐĞ�
ŽĨ�ƚŚĞ�:ĞƌƐĞǇ�ŇĞĞƚ�ďĞƚǁĞĞŶ�ϮϬϬϲ�ĂŶĚ�ϮϬϮϬ͘ 



Ϯϲ 

*RYHUQPHQW�RI�-HUVH\ 

7KH�%D\�RI�*UDQYLOOH�$JUHHPHQW� �LQ� IRUFH�VLQFH�������PDNHV�SURYLVLRQ� IRU�-HUVH\�DQG�)UHQFK�YHVVHOV� WR�
DFFHVV�GHILQHG�DUHDV�RI�HDFK�RWKHU¶V�ZDWHUV�YLD�D�SHUPLW�VFKHPH��,Q�RUGHU�WR�ILVK�LQ�ZDWHUV�PDQDJHG�E\�WKH�
%2*���D�YHVVHO�PXVW�KROG�D�YDOLG�DFFHVV�SHUPLW�LVVXHG�E\�LWV�ILVKLQJ�DXWKRULW\��%UH[LW�RIILFLDOO\�RFFXUUHG�RQ�
WKH���VW� -DQXDU\������� IROORZLQJ� WKLV� GDWH� WUHDWLHV� LQ�SODFH� UHPDLQHG� LQ�HIIHFW�ZKLOVW� RQJRLQJ�QHJRWLDWLRQ�
WRRN�SODFH�XQWLO�WKH�HQG�RI������ZKHQ�WKH�DJUHHPHQW�ZDV�WHUPLQDWHG�LQ�IDYRXU�RI�WKH�7&$� 

�����6800$5<� 
 

'XULQJ������D�WRWDO�RI�����
DFFHVV�SHUPLWV�ZHUH�

DYDLODEOH�IRU�%D\�RI�*UDQYLOOH�
ZDWHUV��2I�WKHVH�����ZHUH�
DYDLODEOH�WR�1RUPDQG\�DQG�
%ULWWDQ\�YHVVHOV�DQG�����WR�

-HUVH\�YHVVHOV� 
 

)URP������WKH�PD[LPXP�
QXPEHU�RI�DYDLODEOH�SHUPLWV�

ZDV�UHGXFHG�E\�
DSSUR[LPDWHO\�D�WKLUG�WR������
ZLWK�����IRU�)UHQFK�YHVVHOV�
DQG�����IRU�-HUVH\�YHVVHOV� 

 
7KH�QXPEHU�RI�SHUPLWV�

LVVXHG�LQ������ZDV�����WR�
1RUPDQG\�DQG�%ULWWDQ\�DQG�
����WR�-HUVH\�YHVVHOV��7KLV�
OHDYHV����VSDUH�DFFHVV�
SHUPLWV�����IRU�)UHQFK�
YHVVHOV�DQG���IRU�-HUVH\�

YHVVHOV�� 
 
 

/,&(1&,1* 
%$<�2)�*5$19,//(��$&&(66�3(50,76 

dŚĞ� ƚŽƚĂů�ŶƵŵďĞƌ�ŽĨ�ĂǀĂŝůĂďůĞ�ĂĐĐĞƐƐ�ƉĞƌŵŝƚƐ�ƵŶĚĞƌ� ƚŚĞ��ĂǇ�ŽĨ�'ƌĂŶǀŝůůĞ��ŐƌĞĞŵĞŶƚ�ďĞƚǁĞĞŶ�
ϮϬϬϰ�ĂŶĚ�ϮϬϮϬ͘ 

dŚĞ� ŶƵŵďĞƌ� ŽĨ� �ĂǇ� ŽĨ� 'ƌĂŶǀŝůůĞ� �ĐĐĞƐƐ� WĞƌŵŝƚƐ� ŝƐƐƵĞĚ� ƚŽ� &ƌĞŶĐŚ� ĂŶĚ� :ĞƌƐĞǇ� ǀĞƐƐĞůƐ� ďĞƚǁĞĞŶ�
ϮϬϬϰ�ĂŶĚ�ϮϬϮϬ͘��ůƐŽ�ƐŚŽǁŶ�ĂƌĞ�ƚŚĞ�ƚŽƚĂů�ŶƵŵďĞƌ�ŽĨ�ƵŶƵƐĞĚ�;ƐƉĂƌĞͿ�ƉĞƌŵŝƚƐ�ĨŽƌ�ĞĂĐŚ�ǇĞĂƌ͘� 



Ϯϳ 

0DULQH�5HVRXUFHV�$QQXDO�5HSRUW����� 

7KH� GHSRVLWLRQ� RI� DQ\�PDWHULDO� EHORZ� WKH�PHDQ� KLJK�ZDWHU�PDUN� UHTXLUHV� D� OLFHQFH� �RU� H[HPSWLRQ��
LVVXHG�XQGHU�WKH�)RRG�DQG�(QYLURQPHQW�3URWHFWLRQ�$FW��)(3$��������-HUVH\��2UGHU�������7KLV�FRYHUV�
LQHUW�� DUWLILFLDO� DQG� QDWXUDO� PDWHULDOV� EXW� GHSRVLWLRQ� LQ� FRQQHFWLRQ� ZLWK� FHUWDLQ� DFWLYLWLHV� DQG�
FLUFXPVWDQFHV�DUH�H[HPSWHG��,I�\RX�ZLVK�WR�GHSRVLW�DQ\�PDWHULDO�DW�VHD�RU�RQ�WKH�VHDVKRUH��QR�PDWHU�
KRZ�DSSDUHQWO\�LQQRFXRXV�LW�PD\�VHHP��WKHQ�DGYLFH�VKRXOG�ILUVW�EH�VRXJKW�IURP�0DULQH�5HVRXUFHV� 

)(3$�OLFHQFH�DSSOLFDWLRQV�DUH�VXEPLWWHG�WR�0DULQH�5HVRXUFHV�DQG�DUH�WKHQ�VXEMHFW�WR�HYDOXDWLRQ�E\�D�
SDQHO�ZLWK� � UHSUHVHQWDWLYHV� IURP�NH\� VHFWRUV� RI�PDULQH� UHJXODWLRQ� DQG�PDQDJHPHQW��7KH� SDQHO�ZLOO�
VRPHWLPHV� UHTXHVW� IXUWKHU� LQIRUPDWLRQ�DERXW� DQ�DSSOLFDWLRQ�ZKLFK�PD\� LQFOXGH�SK\VLFDO� RU� FKHPLFDO�
WHVWLQJ��PDWHULDOV�OLVWV�RU�WKH�VXEPLVVLRQ�RI�SROOXWLRQ�SODQV��HWF� 

,I�QR�VHULRXV�REMHFWLRQV�DUH�UDLVHG�WR�WKH�DSSOLFDWLRQ�WKHQ�WKH� OLFHQFH�LV�GUDIWHG�DQG�SUHVHQWHG�WR�WKH�
0LQLVWHU�IRU�WKH�(QYLURQPHQW�WR�VLJQ��0RVW�OLFHQFHV�ZLOO�FRPH�ZLWK�D�OLVW�RI�VWDQGDUG�FRQGLWLRQV�SOXV�DQG�
DGGLWLRQDO�FRQGLWLRQV�UHTXHVWHG�E\�WKH�SDQHO��/LFHQFHV�DUH�VXEMHFW�WR�D�IHH� 

0DULQH�5HVRXUFHV� LVVXH�DURXQG� ILYH� WR� WHQ� OLFHQFHV�D�\HDU��PRVWO\� LQ�FRQQHFWLRQ�ZLWK�VHDZHHG�DQG�
VDQGEDQN�UHPRYDO���1HZ�OLFHQFHV�DUH�XVXDOO\�YDOLG�IRU�D�\HDU�EXW�VFRSH�H[LVWV�IRU�WKHP�WR�EH�UHQHZHG�
IRU� XS� WR� WZR�\HDUV��'HWDLOV� FRQFHUQLQJ� LVVXHG�)(3$� OLFHQFHV�DUH� VXEPLWWHG�DQQXDOO\� WR�'()5$�DV�
SDUW�RI�-HUVH\¶V�FRPPLWPHQW�WR�WKH�263$5�&RQYHQWLRQ� 

/,&(1&,1* 
)22'�$1'�(19,5210(17$/�3527(&7,21 

/,&(1&(�
12� 

$33/,&$17 352-(&7 
'$7(�2)�
,668( 

'$7(�2)�
(;3,5< 

������� 3R- 'UHGJLQJ�PDULQD�RI�VDQG�DQG�PXG ���������� ���������� 

������� 3R- 
'HSOR\LQJ�SRQWRRQV�DQG�SLOLQJ��H[HPSW�XQGHU�FRDVWDO�

ZRUNV�FODXVH 
1�$ 1�$ 

������� ,+( 'HSRVLW�RI�JUHHQ�VHDZHHG ��������� ���������� 

7KH�IROORZLQJ�)(3$�OLFHQFHV�ZHUH�LVVXHG�GXULQJ������ 



Ϯϴ 

*RYHUQPHQW�RI�-HUVH\ 

/,&(1&,1* 
27+(5�/,&(1&,1*�$&7,9,7,(6 

5HPRYDO�RI�3HEEOHV 

7KH� UHPRYDO� RI� VDQG�� SHEEOHV� DQG� RWKHU�PDWHULDO� IURP� WKH� VHDVKRUH� LV� SURKLELWHG� E\� WKH�6HD�%HDFKHV�
�5HPRYDO� RI� 6DQG� DQG� 6WRQH�� �-HUVH\�� /DZ� ������ 7KLV� ODZ� ZDV� HQDFWHG� WR� SUHYHQW� WKH� FRPPHUFLDO�
H[SORLWDWLRQ�RI�EHDFK�VDQG��HWF���IRU�EXLOGLQJ�DQG�RWKHU�WUDGHV��+RZHYHU��LW�KDV�WKH�VLGH-HIIHFW�RI�UHTXLULQJ�
DQ\RQH�WKDW�ZLVKHV�WR�UHPRYH�SHEEOHV�IURP�WKH�VHDVKRUH�WR�DSSO\�WR�WKH�0LQLVWHU�IRU�WKH�(QYLURQPHQW�IRU�
DQ�H[HPSWLRQ��0DULQH�5HVRXUFHV�PDQDJHV�WKHVH�H[HPSWLRQV�� 

7KH�QXPEHU�RI�DSSOLFDWLRQV�ULVHQ�LQ�UHFHQW�\HDUV�DV�ZRUG�RI� WKH�QHHG�IRU�D� OLFHQFH�KDV�VSUHDG�DQG�DOVR�
EHFDXVH� RI� DQ� LQFUHDVHG� GHVLUH� WR� VHOO� GHFRUDWHG� ORFDO� SHEEOHV� DW� PDUNHWV� DQG� RQ� WKH� LQWHUQHW�� 7KH�
UHPRYDO�RI�EHDFK�SHEEOHV� LV�QRW�HQFRXUDJHG�DV� WKH\�IXOILO�DQ� LPSRUWDQW�HFRV\VWHP�VHUYLFH�E\�SURWHFWLQJ�
RXU� FRDVWDO� DUHDV� DQG� VHDZDOOV� IURP� WLGDO� DQG� VWRUP� GDPDJH�� ,W� FDQ� WDNH� GHFDGHV�FHQWXULHV� IRU� QHZ�
SHEEOHV�WR�IRUP�DQG�EH�UHFUXLWHG�WR�D�VKLQJOH�EDQN��5DWKHU�WKDQ�WDNH�SHEEOHV�IURP�-HUVH\¶V�EHDFKHV��ZH�
ZRXOG�SUHIHU�WKDW�SHRSOH�REWDLQHG�WKHP�IURP�JDUGHQ�FHQWUHV�RU�RWKHU�PRUH�VXVWDLQDEOH�VRXUFHV� 

+RZHYHU��WKRVH�ZLVKLQJ�WR�WDNH�VPDOO�TXDQWLWLHV�RI�SHEEOHV�IURP�ORFDO�EHDFKHV�PD\�DSSO\�WR�WKH�0LQLVWHU�
IRU�DQ�H[HPSWLRQ��6XFK�DSSOLFDWLRQV�VKRXOG�EH�PDGH�YLD�0DULQH�5HVRXUFHV��SOHDVH�FRQWDFW�XV�IRU�GHWDLOV� 

'XULQJ����������DSSOLFDWLRQV�ZHUH� UHFHLYHG�DQG�DSSURYHG��7KLV�ZRXOG�DOORZ� WKH� UHPRYDO�RI�XS� WR������
SHEEOHV�DQG�����EXFNHWV�RI�VDQG�� 

6FLHQWLILF�6XUYH\�([HPSWLRQV 

7KRVH�ZLVKLQJ�WR�FRQGXFW�VFLHQWLILF�VWXGLHV�LQ�-HUVH\�ZDWHUV�WKDW�PD\�LPSLQJH�RQ�ORFDO�ILVKHULHV�FDQ�DSSO\�
WR�0DULQH�5HVRXUFHV�IRU�DQ�H[HPSWLRQ�WR�WKH�6HD�)LVKHULHV��-HUVH\��/DZ�������$�VPDOO�QXPEHU�RI�H[HPS�
WLRQV�DUH�LVVXHG�DQQXDOO\�LQFOXGLQJ�IRU�D�UHJXODU�WUDZO�VXUYH\�E\�&()$6�DQG�D�)UHQFK�DOJDO�VXUYH\�DW�/HV�
eFUpKRXV�� 2WKHU� H[HPSWLRQV� KDYH� EHHQ� LVVXHG� WR� SHUPLW� WKH� VWXG\� RI� LQGLYLGXDO� VSHFLHV� �IRU� H[DPSOH��
FUDZILVK��RU�WR�IDFLOLWDWH�VWXGLHV�RI�WKH�ZLGHU�PDULQH�HQYLURQPHQW� 

$TXDFXOWXUH�&RQFHVVLRQV 

7KH�0LQLVWHU�RI�WKH�(QYLURQPHQW�PD\�LVVXH�DTXDFXOWXUH�OLFHQFHV�ZKLFK�JLYHV�WKH�KROGHU�WKH�ULJKW�WR�H[SORLW�
VSHFLILF�VSHFLHV�ZLWKLQ�D�VHW�EHDFK�RU�VHD�DUHD��,I�HTXLSPHQW�LV�UHTXLUHG�WKHQ�WKH�OLFHQFHV�DUH�DOVR�VXEMHFW�
WR�3ODQQLQJ�DSSURYDO�DQG�VR�PD\�UHTXLUH�DQ�HQYLURQPHQWDO�LPSDFW�DVVHVVPHQW��$�UHFHQW�UHRUJDQLVDWLRQ�RI�
LQWHUWLGDO�DTXDFXOWXUH�VDZ�WKH�FUHDWLRQ�RI�D�GHILQHG�DTXDFXOWXUH�DUHD�LQ�WKH�VRXWK�RI�*URXYLOOH�%D\�WR�ZKLFK�
WKH�*RYHUQPHQW�RI�-HUVH\�KROGV�H[FOXVLYH�SODQQLQJ�SHUPLVVLRQ��7KLV�UHPRYHV�SRWHQWLDO�KXUGOH�IRU�QHZ�DS�
SOLFDQWV�DQG�IDFLOLWDWHV�WKH�PDQDJHPHQW�RI�H[LVWLQJ�FRQFHVVLRQ�DUHDV� 

'XULQJ������RQH�QHZ�DTXDFXOWXUH�OLFHQFH�ZDV�JUDQWHG�LQ�*URXYLOOH�%D\�DQG�WKH�ERXQGDULHV�ZHUH�PRYHG�
IRU� WZR�H[LVWLQJ�FRQFHVVLRQ�DUHDV��7KHVH�DSSOLFDWLRQV�ZHUH� FRQVLGHUHG�E\� WKH�0DULQH�5HVRXUFHV�SDQHO�
DQG�ZHUH�VXEMHFW�WR�SXEOLF�FRQVXOWDWLRQ�EHIRUH�EHLQJ�JUDQWHG��2Q�-HUVH\�WKH�DUHD�RI�VHDVKRUH�VHDEHG�WKDW�
LV� VXLWDEOH� IRU� DTXDFXOWXUH� LV� OLPLWHG� DQG� DQ\RQH� LQWHUHVWHG� LQ� DSSO\LQJ� IRU� DQ� DTXDFXOWXUH� FRQFHVVLRQ�
VKRXOG�ILUVW�VSHDN�ZLWK�0DULQH�5HVRXUFHV� 



Ϯϵ 

0DULQH�5HVRXUFHV�$QQXDO�5HSRUW����� 

(19,5210(17$/�0$1$*(0(17 



ϯϬ 

*RYHUQPHQW�RI�-HUVH\ 

6LQFH������PRQLWRULQJ�KDV�EHHQ�FRQGXFWHG�WR�DVVHVV�KHDY\�PHWDO�FRQFHQWUDWLRQV�ZLWKLQ�PDULQH�VSHFLHV�
ERWK�RQVKRUH�DQG�RIIVKRUH��7KH�FRPPRQ�OLPSHW��3DWHOOD�YXOJDWD���WKH�VOLSSHU�OLPSHW��&UHSLGXOD�IRUQLFDWD���
DQG�D�VHUUDWHG�VHDZHHG��)XFXV�VHUUDWXV��DUH�XVHG�DV�ELR-PRQLWRUV�� 

7KH�OLPSHW�DQG�VHDZHHG�VDPSOHV�DUH�WDNHQ�IURP�ILYH�ORFDWLRQV�DURXQG�-HUVH\¶V�FRDVW��(OL]DEHWK�&DVWOH��
+DUYH�GH�3DV��6W�$XELQ¶V�)RUW��&RUELqUH�/LJKWKRXVH��DQG�*RUH\�&DVWOH��DQG�VOLSSHU�OLPSHW�VDPSOHV�IURP�
IRXU�ORFDWLRQV��(OL]DEHWK�&DVWOH��+DUYH�GH�3DV��6W�$XELQ¶V�%D\��DQG�+RUQ�5RFN��*RUH\����7KH�SURJUDPPH�
KDV�UHFHQWO\�EHHQ�H[WHQGHG�WR�DOVR�LQFOXGH�D�IXOO�VXLWH�RI�VDPSOHV�IURP�WKH�RIIVKRUH�UHHIV��/HV�eFUpKRXV�
DQG� /HV�0LQTXLHUV��� 6DPSOHV� DUH� WDNHQ�TXDUWHUO\� DQG� DQDO\VHG� RQ� LVODQG��1RWH� WKDW� WKH� VOLSSHU� OLPSHW�
ILJXUHV�GURS�WR�]HUR�LQ������DV�QR�VDPSOHV�FRXOG�EH�FROOHFWHG�� 

5(68/76��:KLOH�WKHUH�LV�YDULDWLRQ�EHWZHHQ�PHWDOV��WKH�RYHUDOO�DQDO\VLV�VXJJHVWV�WKDW�WKHUH�LV�D�JHQHUDO�FRUUHODWLRQ�
EHWZHHQ�VLWHV�LQGLFDWLQJ�WKDW�WUHQGV�DUH�FRQVLVWHQW�DURXQG�WKH�ORFDWLRQV�VDPSOHG�DQG�WKHUHIRUH�QRW�LQGLFDWLYH�RI�D�

SRLQW�VRXUFH�IRU�WKHVH�PHWDOV��,I�\RX�ZLVK�WR�YLHZ�VLWH-VSHFLILF�GDWD��SOHDVH�FRQWDFW�WKH�'HSDUWPHQW� 

� � 

� � 

� & 

�ŽŶĐĞŶƚƌĂƟŽŶƐ�;ŵŐͬŐͿ�ŽĨ�ǀĂƌŝŽƵƐ�ŚĞĂǀǇ�ŵĞƚĂůƐ�ŝŶ�ƐůŝƉƉĞƌ�ůŝŵƉĞƚƐ�;ďůƵĞͿ͕�ƐĞĂǁĞĞĚ�;ŽƌĂŶŐĞͿ͕�ĂŶĚ�ĐŽŵŵŽŶ�ůŝŵƉĞƚ�;ŐƌĞǇͿ͘�;�Ϳ��ƌƐĞŶŝĐ͖�;�Ϳ�
�ĂĚŵŝƵŵ͖�;�Ϳ��ŚƌŽŵŝƵŵ͖�;�Ϳ��ŽƉƉĞƌ͖�;�Ϳ�>ĞĂĚ͖�;&Ϳ��ŝŶĐ͘ 
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ϯϭ 

0DULQH�5HVRXUFHV�$QQXDO�5HSRUW����� 

6KHOOILVK� DQG� VHDZDWHU� VDPSOHV� DUH� FROOHFWHG� DQG� DQDO\VHG� PRQWKO\� IURP� 1RYHPEHU� WR� $SULO� DQG�
ELPRQWKO\�IURP�0D\�WR�2FWREHU��DQG�DQDO\VHG�IRU�WKUHH�DOJDO�ELRWR[LQV��%HORZ�DUH�WKH�UHVXOWV�VLQFH������
DOWKRXJK�GDWD�IRU������DQG������DUH�XQDYDLODEOH��)RU�UHVXOWV�GDWLQJ�EDFN�IXUWKHU�SOHDVH�FRQWDFW�*URZWK��
+RXVLQJ�DQG�(QYLURQPHQW� 

3DUDO\WLF�6KHOOILVK�3RLVRQLQJ 

'LDUUKHWLF�6KHOOILVK�3RLVRQLQJ 

$PQHVLF�6KHOOILVK�3RLVRQLQJ 

<($5 6+(//),6+ 6($:$7(5 

���� 1RW�'HWHFWHG %HORZ�7ULJJHU�3RLQW�IRU�$GGLWLRQDO�6DPSOLQJ 

���� 1RW�'HWHFWHG %HORZ�7ULJJHU�3RLQW�IRU�$GGLWLRQDO�6DPSOLQJ 

���� 1RW�'HWHFWHG %HORZ�7ULJJHU�3RLQW�IRU�$GGLWLRQDO�6DPSOLQJ 

���� 1RW�'HWHFWHG %HORZ�7ULJJHU�3RLQW�IRU�$GGLWLRQDO�6DPSOLQJ 

���� 1RW�'HWHFWHG %HORZ�7ULJJHU�3RLQW�IRU�$GGLWLRQDO�6DPSOLQJ 

���� 1RW�'HWHFWHG %HORZ�7ULJJHU�3RLQW�IRU�$GGLWLRQDO�6DPSOLQJ 

���� 1RW�'HWHFWHG %HORZ�7ULJJHU�3RLQW�IRU�$GGLWLRQDO�6DPSOLQJ 

���� 1RW�'HWHFWHG %HORZ�7ULJJHU�3RLQW�IRU�$GGLWLRQDO�6DPSOLQJ 

���� 1RW�'HWHFWHG %HORZ�7ULJJHU�3RLQW�IRU�$GGLWLRQDO�6DPSOLQJ 

����   

����   

<($5 6+(//),6+ 6($:$7(5 

���� 1HJDWLYH %HORZ�7ULJJHU�3RLQW�IRU�$GGLWLRQDO�6DPSOLQJ 

���� %HORZ�5HSRUWLQJ�/LPLW %HORZ�7ULJJHU�3RLQW�IRU�$GGLWLRQDO�6DPSOLQJ 

���� %HORZ�5HSRUWLQJ�/LPLW %HORZ�7ULJJHU�3RLQW�IRU�$GGLWLRQDO�6DPSOLQJ 

���� %HORZ�5HSRUWLQJ�/LPLW %HORZ�7ULJJHU�3RLQW�IRU�$GGLWLRQDO�6DPSOLQJ 

���� %HORZ�5HSRUWLQJ�/LPLW %HORZ�7ULJJHU�3RLQW�IRU�$GGLWLRQDO�6DPSOLQJ 

���� %HORZ�5HSRUWLQJ�/LPLW %HORZ�7ULJJHU�3RLQW�IRU�$GGLWLRQDO�6DPSOLQJ 

���� %HORZ�5HSRUWLQJ�/LPLW %HORZ�7ULJJHU�3RLQW�IRU�$GGLWLRQDO�6DPSOLQJ 

���� %HORZ�5HSRUWLQJ�/LPLW %HORZ�7ULJJHU�3RLQW�IRU�$GGLWLRQDO�6DPSOLQJ 

���� %HORZ�5HSRUWLQJ�/LPLW %HORZ�7ULJJHU�3RLQW�IRU�$GGLWLRQDO�6DPSOLQJ 

����   

����   

<($5 6+(//),6+ 6($:$7(5 

���� %HORZ�/LPLW�RI�4XDQWLWDWLRQ %HORZ�7ULJJHU�3RLQW�IRU�$GGLWLRQDO�6DPSOLQJ 

���� %HORZ�/LPLW�RI�4XDQWLWDWLRQ %HORZ�7ULJJHU�3RLQW�IRU�$GGLWLRQDO�6DPSOLQJ 

���� %HORZ�/LPLW�RI�4XDQWLWDWLRQ %HORZ�7ULJJHU�3RLQW�IRU�$GGLWLRQDO�6DPSOLQJ 

���� %HORZ�/LPLW�RI�4XDQWLWDWLRQ %HORZ�7ULJJHU�3RLQW�IRU�$GGLWLRQDO�6DPSOLQJ 

���� %HORZ�/LPLW�RI�4XDQWLWDWLRQ %HORZ�7ULJJHU�3RLQW�IRU�$GGLWLRQDO�6DPSOLQJ 

���� %HORZ�/LPLW�RI�4XDQWLWDWLRQ %HORZ�7ULJJHU�3RLQW�IRU�$GGLWLRQDO�6DPSOLQJ 

���� %HORZ�/LPLW�RI�4XDQWLWDWLRQ %HORZ�7ULJJHU�3RLQW�IRU�$GGLWLRQDO�6DPSOLQJ 

���� %HORZ�/LPLW�RI�4XDQWLWDWLRQ %HORZ�7ULJJHU�3RLQW�IRU�$GGLWLRQDO�6DPSOLQJ 

���� %HORZ�/LPLW�RI�4XDQWLWDWLRQ %HORZ�7ULJJHU�3RLQW�IRU�$GGLWLRQDO�6DPSOLQJ 

����   

����   

(19,5210(17$/�0$1$*(0(17 
$/*$/�%/2206 



ϯϮ 
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6+(//),6+�352'8&7,21�&/$66,),&$7,21�$5($6��%LYDOYH�PROOXVF�SURGXFWLRQ�DUHDV�DUH�FODVVLILHG�
DV�$��%�RU�&�DFFRUGLQJ�WR�EDFWHULRORJLFDO�FULWHULD��OHYHOV�RI�(�FROL�IRXQG�LQ�VDPSOHV�IURP�WKH�VLWH���7KLV�LV�LQ�
DFFRUGDQFH�ZLWK�WKH�UHTXLUHPHQWV�LQ�(&�5HJXODWLRQ�����������$QQH[�,,��&KDSWHU�,,��$� 

(19,5210(17$/�0$1$*(0(17 
0,&52%,$/�&217$0,1$7,21 

*UDGH� $�  � &DQ� EH� KDUYHVWHG� IRU� GLUHFW� KXPDQ� FRQVXPSWLRQ�� ����RI� VDPSOHV� FROOHFWHG�PXVW� QRW�
H[FHHG� ����(�� FROL� SHU� ���� J� RI� IOHVK� DQG� LQWUDYDOYXODU� OLTXLG�� 7KH� UHPDLQLQJ� ���� RI� VDPSOHV�PXVW� QRW�
H[FHHG�����(��FROL�SHU�����J�RI�IOHVK�DQG�LQWUDYDOYXODU�OLTXLG� 
 
*UDGH�%� �&DQ�JR�IRU�KXPDQ�FRQVXPSWLRQ�DIWHU�SXULILFDWLRQ�LQ�DQ�DSSURYHG�SODQW�RU�DIWHU�UHOD\LQJ�LQ�
DQ�DSSURYHG�&ODVV�$�UHOD\LQJ�DUHD�RU�DIWHU�DQ�(&�DSSURYHG�KHDW�WUHDWPHQW�SURFHVV������RI�VDPSOHG�
PROOXVFV�PXVW�FRQWDLQ� OHVV� WKDQ�������(��FROL�SHU�����JUDPV�RI� IOHVK������RI�VDPSOHV�PXVW�QRW�H[FHHG�
�������(��FROL�SHU�����JUDPV�RI�IOHVK� 
 
*UDGH� &�  �&DQ� JR� IRU� KXPDQ� FRQVXPSWLRQ� RQO\� DIWHU� UHOD\LQJ� IRU� DW� OHDVW� WZR� PRQWKV� LQ� DQ�
DSSURYHG�UHOD\LQJ�DUHD�IROORZHG��ZKHUH�QHFHVVDU\��E\�WUHDWPHQW�LQ�D�SXULILFDWLRQ�FHQWUH��RU�DIWHU�DQ�
(&� DSSURYHG� KHDW� WUHDWPHQW� SURFHVV��0ROOXVFV�PXVW�FRQWDLQ�OHVV�WKDQ��������(��FROL�SHU�����JUDPV�RI�
IOHVK� 

%('�1$0( 352'8&7,21�$5($ 63(&,(6 *5$'( 

+ROGLQJ�%HG��*URXYLOOH� 
�������DQG��� &��JLJDV % 

�� 0��HGXOLV % 

0DLQ�%HG�6RXWK��
*URXYLOOH 

��DQG���� &��JLJDV % 

0DLQ�%HG�1RUWK��
*URXYLOOH 

���DQG���� 
&��JLJDV % 

0��HGXOLV % 

/D�+RFT ��DQG��� &��JLJDV� % 

*UHHQ�,VODQG �� 2��HGXOLV % 

&ODVVLILFDWLRQV�RI�%LYDOYH�0ROOXVF�3URGXFWLRQ�$UHDV�LQ�-HUVH\��(IIHFWLYH���$SULO������WR����0DUFK������ 

:+$7�'2�7+(6(�*5$'(6�0($1"� 

27+(5�(19,5210(17$/�021,725,1*� 

,Q� DGGLWLRQ� WR� WKH� ZRUN� E\� 0DULQH� 5HVRXUFHV� VRPH� PDULQH� PRQLWRULQJ� LVXQGHUWDNHQ� E\� RWKHU�
*RYHUQPHQW�RI�-HUVH\�WHDPV�RU�QRQ-JRYHUQPHQW�RUJDQLVDWLRQV��7KLV�LQFOXGHV� 
 
6HD�:DWHU�0RQLWRULQJ��%DWKLQJ�:DWHU�4XDOLW\�� 
ZZZ�JRY�MH�(QYLURQPHQW�3URWHFWLQJ(QYLURQPHQW�6HD&RDVW�3DJHV�6HDZDWHU0RQLWRULQJ�DVS[ 
 
5DGLRDFWLYLW\�0RQLWRULQJ 
ZZZ�IRRG�JRY�XN�UHVHDUFK�UDGLRDFWLYLW\-LQ-IRRG-DQG-WKH-HQYLURQPHQW 
 
6HD�/HWWXFH�0RQLWRULQJ��6W�$XELQ¶V�%D\�� 
ZZZ�JRY�MH�(QYLURQPHQW�3URWHFWLQJ(QYLURQPHQW�6HD&RDVW�3DJHV�6HD/HWWXFH�DVS[ 



ϯϯ 

0DULQH�5HVRXUFHV�$QQXDO�5HSRUW����� 

1RQ-QDWLYH�VSHFLHV�FDQ�KDYH�VLJQLILFDQW�LPSDFWV�RQ�PDULQH�HFRV\VWHPV��
IURP�FRPSHWLWLRQ�WR�ELRGLYHUVLW\�ORVV��(QWU\�URXWHV�LQFOXGH�EDOODVW�ZDWHUV��
IRXOLQJ�RQ�VKLSV�KXOOV�DQG�DTXDFXOWXUH��(UDGLFDWLRQ�RI�QRQ-QDWLYH�VSHFLHV�
LQ� WKH� PDULQH� HQYLURQPHQW�� RQFH� HVWDEOLVKHG�� LV� FRQVLGHUHG� YLUWXDOO\�
LPSRVVLEOH�GXH�WR�ORJLVWLF�DQG�UHVRXUFH�LVVXHV�� 

'XULQJ� ����� WKH�0DULQH� 5HVRXUFHV� 6HFWLRQ� XQGHUWRRN� D� IXOO� UHYLHZ� RI�
WKH�QRQ-QDWLYH�PDULQH�VSHFLHV�VLWXDWLRQ�LQ�&DQQHO�,VODQG�ZDWHUV��$�WRWDO�
RI� ��� QRQ-QDWLYH� VSHFLHV� KDG� EHHQ� UHSRUWHG� IURP� WKH� LVODQGV� ZLWK�
DQRWKHU� ��� SUREDEO\� EHLQJ� SUHVHQW� EXW� QRW� \HW� UHFRUGHG�� 5HJLRQDOO\�
WKHUH� DUH� SRVVLEO\� ���� VSHFLHV� ZKLFK� KDYH� WKH� SRWHQWLDO� WR� UHDFK� WKH�
LVODQGV�ZLWKLQ�WKH�QH[W�WZHQW\�\HDUV�� 

$OPRVW�DOO�QRQ-QDWLYH�PDULQH�VSHFLHV�KDG�EHHQ�WUDQVSRUWHG�WR�-HUVH\�YLD�
VKLSSLQJ�RU�DUH�FDUULHG�KHUH�IURP�RWKHU�SDUWV�RI�WKH�(QJOLVK�&KDQQHO�YLD�
WLGDO� FXUUHQWV�� $� WKUHDW� DVVHVVPHQW�PDGH� IRU� HDFK� QRQ-QDWLYH� VSHFLHV�
KLJKOLJKWV� VHYHUDO� WKDW� DUH� RU� KDYH� WKH� SRWHQWLDO� WR� FDXVH� SUREOHPV� LQ�
ORFDO�ZDWHUV��7KH�KLJKHVW�UDQNLQJ�VSHFLHV� LQFOXGH�WKH�$PHULFDQ�6OLSSHU�
/LPSHW��&UHSLGXOD�IRUQLFDWD���DQG�:LUHZHHG��6DUJDVVXP�PXWLFXP��� 

)RU�PRUH�LQIRUPDWLRQ�DQG�D�VSHFLHV�OLVW�VHH�WKH�IROORZLQJ�UHSRUW�ZKLFK�DYDLODEOH�RQ�WKH�*R-�ZHEVLWH�� 

1RQ-QDWLYH�0DULQH�6SHFLHV�LQ�WKH�&KDQQHO�,VODQGV� 
'HSDUWPHQW�RI�WKH�(QYLURQPHQW������ 

ZZZ�JRY�MH�*RYHUQPHQW�3DJHV�6WDWHV5HSRUWV�DVS["5HSRUW,' ���� 

(19,5210(17$/�0$1$*(0(17 
121-1$7,9(�63(&,(6 

7KH�PRQLWRULQJ�RI�QRQ-QDWLYH�PDULQH�VSHFLHV�FRQWLQXHG�GXULQJ������YLD�JHQHUDO�VHDVKRUH�PRQLWRULQJ�DQG�
WDUJHWHG�VXUYH\LQJ�RI�WKH�PDULQDV�LQ�6W�+HOLHU��7KLV�UHVXOWHG�LQ�WKH�GLVFRYHU\�RI�WKH�LQYDVLYH�3XUSOH�$FRUQ�
%DUQDFOH��$PSKLEDODQXV�DPSKLWULWH��LQ�/D�&ROOHWWH�PDULQD��7KLV�ZDV�DWWDFKHG�WR�RQH�RI�WKH�SRQWRRQV�DQG�
KDG�SUREDEO\�EHHQ�UHVLGHQW�LQ�WKH�KDUERXU�IRU�VRPH�\HDUV� 

,Q�$XJXVW�D�PHPEHU�RI�WKH�6RFLpWp�-HUVLDLVH�GLVFRYHUHG�D�VHD�VTXLUW�LQ�(OL]DEHWK�0DULQD�WKDW�KDG�PDQ\�RI�
WKH� FKDUDFWHULVWLFV� RI� WKH� &DUSHW� 6HD� 6TXLUW� �'LGHPQXP� YH[LOOXP��� 7KH� &DUSHW� 6HD� 6TXLUW� SUHVHQWV� D�
VLJQLILFDQW� WKUHDW� WR� WKH� ORFDO�PDULQH� HQYLURQPHQW� EXW�ZLWK� KHOS� IURP�0DULQH�6FRWODQG�ZH�ZHUH� DEOH� WR�
GHWHUPLQH� WKDW� WKH� VSHFLPHQV� LQ� WKH�PDULQD�ZHUH�D�QDWLYH� VSHFLHV��+RZHYHU�� WKH�&DUSHW�6HD�6TXLUW� LV�
H[SHFWHG�WR�DUULYH�LQ�WKH�UHJLRQ�ZLWKLQ�WKH�QH[W�IHZ�\HDUV�DQG�-HUVH\�LV�ZRUNLQJ�ZLWK�DJHQFLHV�LQ�WKH�8.�
�LQFOXGLQJ�YLD�WKH�%ULWLVK-,ULVK�&RXQFLO��LQ�DVVHVVLQJ�WKH�LPSDFW�DQG�UHVSRQVH�WR�WKLV�VSHFLHV� 

7KH� UHVXOWV� IURP� WZR� VWXGHQW� SURMHFWV� RQ� QRQ-QDWLYH� VSHFLHV� ZHUH� UHFHLYHG� LQ� ������ 7KH� ILUVW�� IURP�
&KDUORWWH�+RRSHU��UHSRUWHG�WKH�UHVXOWV�RI�D�VWXG\�RI�WKH�$VLDQ�&UDE��+HPLJUDSVXV�VDQJXLQHXV��RQ�-HUVH\��
7KLV�VXJJHVWV�WKDW�WKH�FUDE�ZDV�RQO\�UHFHQWO\�HVWDEOLVKHG�DQG�WKDW�LQ�IXWXUH�WKH�LVODQG�VKRXOG�H[SHFW�WKH�
SRSXODWLRQ�WR�LQFUHDVH�ZLWK�D�UHVXOWLQJ�QHJDWLYH�LPSDFW�LQFOXGLQJ�D�UHGXFHG�DEXQGDQFH�RI�WKH�6KRUH�&UDE�
�&DUFLQXV�PDHQDV�� 

7KH�VHFRQG�SURMHFW��E\�0D[�-RXDXOW�� ORRNHG�DW� WKH�HFRORJ\�RI�6OLSSHU�/LPSHW�EHGV� IURP� WKH�VRXWK�DQG�
HDVW�FRDVWV��7KLV�IRXQG�UHGXFHG�VSHFLHV�GLYHUVLW\�DQG�DEXQGDQFH�LQ�6OLSSHU�/LPSHW�DUHDV�LQ�FRPSDULVRQ�
ZLWK� QHLJKERXULQJ� KDELWDWV� VXFK� DV� PDHUO� DQG� VDQGPDVRQ� ZRUP� EHGV�� 7KLV� HIIHFW� ZDV� SDUWLFXODUO\�
QRWLFHDEOH�RQ�PROOXVFV�DQG� ODUJHU� FUXVWDFHDQ�VSHFLHV�ZLWK� WKH� FRQFOXVLRQ�EHLQJ� WKDW� DQ\�H[SDQVLRQ�RI��
6OLSSHU�/LPSHW�EHGV�ZLOO�SUHVHQW�D��IXWXUH�HFRORJLFDO�DQG�HFRQRPLF�ULVN�WR�WKH�LVODQG� 



ϯϰ 

*RYHUQPHQW�RI�-HUVH\ 

$1�29(59,(:�� -HUVH\¶V�KDV�WKUHH�0DULQH�3URWHFWHG�$UHDV��03$V��ZKHUH�WKH�XVH�RI�SRWHQWLDOO\�GHVWUXF�
WLYH�ILVKLQJ�LV�SURKLELWHG�XQGHU�WKH�6HD�)LVKHULHV�/DZ��7KHVH�RULJLQDWH�IURP�WKH�HVWDEOLVKPHQW�RI�VHYHUDO�QR�
PRELOH�JHDU�]RQHV�ZLWKLQ�-HUVH\¶V�WKUHH�PLOH�WHUULWRULDO�OLPLW�DQG�DW�/HV�eFUpKRXV�DQG�/HV�0LQTXLHUV��7KHVH�
DUHDV�ZHUH�FORVHG� LQ�RUGHU� WR�SURWHFW�NH\�KDELWDWV�VXFK�DV�VHDJUDVV��PDHUO�DQG�NHOS��7KH�03$V�DUH� LP�
SRUWDQW�QXUVHU\�JURXQGV� IRU� ILVK�DQG�VKHOOILVK�� LQFOXGLQJ�PDQ\�FRPPHUFLDO�VSHFLHV��VR�SURWHFWLRQ�QRW�RQO\�
EHQHILWV�WKH�ORFDO�PDULQH�HQYLURQPHQW�EXW�DOVR�WKH�ILVKLQJ�LQGXVWU\�E\�LQFUHDVLQJ�WKH�UHVLOLHQFH�DQG�VL]H�RI�
ORFDO� VWRFNV��7KH�PRELOH�JHDU�EDQ�RQ�GUHGJLQJ�DQG� WUDZOLQJ�DURXQG�/HV�eFUpKRXV�DQG�/HV�0LQTXLHUV� LQ�
�����EURXJKW�-HUVH\¶V�WRWDO�03$�DUHD�WR�����NP��RU�����SHU�FHQW�RI�WKH�LVODQG¶V�WHUULWRULDO�ZDWHUV��7KLV�IDOOV�
VKRUW�RI� WKH�����VXJJHVWHG�E\� WKH�&RQYHQWLRQ�RQ�%LRORJLFDO�'LYHUVLW\�EXW�GRHV�PHDQ�WKDW�DOO� WKH� LVODQG¶V�
LGHQWLILHG�VKDOORZ�PDULQH�KDELWDWV�DUH�OHJDOO\�SURWHFWHG�IURP�SRWHQWLDOO\�GHVWUXFWLYH�DFWLYLWLHV� 

263$5��7KH�PHFKDQLVP�E\�ZKLFK����*RYHUQPHQWV�	�WKH�(8�FRRSHUDWH�WR�SURWHFW�WKH�PDULQH�HQYLURQ�
PHQW�RI�WKH�1RUWK-(DVW�$WODQWLF�� 

,Q������WKH�8.�H[WHQGHG�UDWLILFDWLRQ�RI�WKH�263$5�&RQYHQWLRQ�WR�-HUVH\��ZLWK�WKH�H[FHSWLRQ�RI�$QQH[�9�
ZKLFK� FRYHUV� WKH� FRQVHUYDWLRQ� RI� LPSRUWDQW� PDULQH� KDELWDWV�� ,Q� ����� WKH� -RLQW� 1DWXUH� &RQVHUYDWLRQ�
&RPPLWWHH��-1&&��LQYLWHG�-HUVH\�WR�QRPLQDWH�WKH�����NP��RI�µQR�PRELOH�JHDU�]RQHV¶�IRU�LQFOXVLRQ�ZLWKLQ�
263$5¶V�UHJLVWHU�RI�PDULQH�SURWHFWHG�DUHDV��03$V���7R�EH�LQFOXGHG�RQ�WKH�263$5�UHJLVWHU�D�SURWHFWHG�
PDULQH�DUHD�PXVW�PHHW�ZLWK�,8&1�03$�JXLGHOLQHV��2YHU�VHYHUDO�\HDUV�-HUVH\�KDG�XQGHUWDNHQ�WKH�VXUYH\�
ZRUN� QHFHVVDU\� WR� PHHW� WKH� UHTXLUHPHQWV� RI� $QQH[� 9� LQFOXGLQJ� LGHQWLI\LQJ� DQG� DVVHVVLQJ� LPSRUWDQW�
PDULQH� KDELWDWV� DQG� HVWDEOLVKLQJ� D� QHWZRUN� RI�03$V� WR� FRQVHUYH� WKHVH�� 7KH� LVODQG¶V� 03$V� WKHUHIRUH�
TXDOLILHG� IRU� UHJLVWUDWLRQ�ZLWK�263$5� EXW� WKH� DSSOLFDWLRQ� FRXOG� QRW� SURFHHG�ZLWKRXW� -HUVH\� KDYLQJ� KDG�
UDWLILFDWLRQ�RI�$QQH[�9�H[WHQGHG�WR�LW�� 
 
$QQH[� 9� UHTXLUHV� FRQWUDFWLQJ� SDUWLHV� WR� LGHQWLI\� DQG� DVVHVV� LPSRUWDQW�PDULQH� KDELWDWV�
DQG�HFRV\VWHPV�ZLWKLQ�WKHLU�DUHD�DQG�WR�LPSOHPHQW�QHFHVVDU\�PHDVXUHV�WR�SURWHFW�WKHP�
IURP� WKH� DGYHUVH� HIIHFWV� RI� KXPDQ� DFWLYLW\�� -HUVH\� KDV� WZR� NH\�
KDELWDWV� GHVLJQDWHG� XQGHU� 263$5�� PDHUO� EHGV� DQG� =RVWHUD�
�6HDJUDVV��PHDGRZV��%RWK�DUH�KLJK�ELRGLYHUVLW\� KDELWDWV�ZKLFK�DUH�
DVVRFLDWHG� ZLWK� EHQHILFLDO� HFRV\VWHP� VHUYLFH� IXQFWLRQV� LQFOXGLQJ�
VHGLPHQW�VWDELOLVDWLRQ�DQG�UHPRYDO�RI�FDUERQ�IURP�WKH�DWPRVSKHUH� 
 
6XUYH\� ZRUN� ZDV� XQGHUWDNHQ� E\� 0DULQH� 5HVRXUFHV� EXW� D� PDMRU�
FRQWULEXWLRQ�ZDV�DOVR�PDGH�E\�1*2V��SULQFLSDOO\�6RFLpWp�-HUVLDLVH��
6HD6HDUFK� DQG� -HUVH\� 0DULQH� &RQVHUYDWLRQ�� ,PSRUWDQW� PDULQH�
KDELWDWV� ZHUH� LGHQWLILHG�� PDSSHG� DQG� DVVHVVHG� IRU� WKHLU� KHDOWK��
ELRGLYHUVLW\��HFRV\VWHP�VHUYLFH�YDOXH�DQG� IRU�DQ\� LPSDFW�E\�KXPDQ�
DFWLYLWLHV��6HYHUDO�PHDVXUHV�ZHUH�HQDFWHG� WR�FRQVHUYH�DQG�PRQLWRU�
WKHVH� KDELWDWV� LQFOXGLQJ� QR�PRELOH� JHDU� ]RQHV� DQG�PRQLWRULQJ� DQG�
KHDOWK�DVVHVVPHQWV�� 
 
$VVHVVPHQW�ZRUN�LQVLGH�DQG�RXWVLGH�WKH�03$�QHWZRUN�KDV�FRQWLQXHG�
LQWR������DV�SDUW� RI� D�ZLGHU� UHYLHZ�RI� WKH� LVODQG¶V�PDULQH�KDELWDWV��
-HUVH\� LV� DOVR� DQ� DFWLYH� SDUWLFLSDQW� ZLWKLQ� WKH� 263$5� 0DULQH� (QYLURQPHQW�
6XEFRPPLWWHH� IRU� WKH� %ULWLVK� ,VOHV�� 7KH� HVWDEOLVKPHQW� RI� -HUVH\¶V� 03$� QHWZRUN�
ZDV� LQFOXGHG� DV� D� FKDSWHU� LQ� WKH� UHFHQW� (OVHYLHU� ERRN�0DULQH� 3URWHFWHG� $UHD��
6FLHQFH�3ROLF\�DQG�0DQDJHPHQW��-RKQ�+XPSKUH\V�DQG�5REHUW�&ODUN��HGLWRUV�� 

 

^ĞĐƟŽŶƐ�ŽĨ�Ă�ŵĂƉ�ƐŚŽǁŝŶŐ�ƐĞĂďĞĚ�
ŚĂďŝƚĂƚƐ� ǁŝƚŚŝŶ� :ĞƌƐĞǇ͛Ɛ� ƚĞƌƌŝƚŽƌŝĂů�
ǁĂƚĞƌƐ͘� dŚĞ� ƉƌŽƚĞĐƚĞĚ� ƐĞĂďĞĚ�
ĂƌĞĂƐ�ĂƌĞ�ŽƵƚůŝŶĞĚ�ŝŶ�ďůĂĐŬ͘ 

(19,5210(17$/�0$1$*(0(17 
03$V�DQG�263$5 



ϯϱ 

0DULQH�5HVRXUFHV�$QQXDO�5HSRUW����� 

$1�29(59,(:��7KH�5DPVDU�&RQYHQWLRQ�LV�DQ�LQWHUJRYHUQPHQWDO�WUHDW\�WKDW�
SURYLGHV� WKH� IUDPHZRUN� IRU� WKH�FRQVHUYDWLRQ�DQG�ZLVH�XVH�RI�ZHWODQGV�DQG�
WKHLU�UHVRXUFHV��-HUVH\�KDV�IRXU�GHVLJQDWHG�5DPVDU�VLWHV�ZKLFK�KDYH�EHHQ�
LQ�SODFH�VLQFH�������-HUVH\�6RXWK-HDVW�&RDVW��DQG�������/HV�eFUpKRXV��/HV�
0LQTXLHUV�DQG�WKH�3DWHUQRVWHUV���(DFK�VLWH�LV�VXEMHFW�WR�D�5DPVDU�0DQDJH�
PHQW�3ODQ��503��ZKLFK�ZHUH�GHYLVHG�LQ������IROORZLQJ�FRQVXOWDWLRQ�ZLWK�WKH�
5DPVDU� 0DQDJHPHQW� $XWKRULW\� �50$�� -� D� VWHHULQJ� JURXS� IRUPHG� IURP� D�
UDQJH�RI�ORFDO�VWDNHKROGHUV�� 

7KH�50$�LV�FKDLUHG�DQG�PDQDJHG�LQGHSHQGHQWO\�EXW�WKH�*RYHUQPHQW�RI�-HUVH\�SURYLGHV�ORJLVWLFDO�DQG�
RWKHU�VXSSRUW��WR�WKH�JURXS��'XH�WR�&RYLG-����PRVW�RI������50$�PHHWLQJV�WRRN�SODFH�YLD�YLGHR�OLQN��7KH�
50$¶V�DFKLHYHPHQWV�IRU������LQFOXGHG� 

-�7KH�GHOLYHU\�DQG�SURSRUWLRQ�RI�-HUVH\¶V�5DPVDU�VLWHV�DW�WKH�:RUOG�:HWODQGV�'D\�HYHQW�RUJDQLVHG�E\�
0DULQH�&RQVHUYDWLRQ�-HUVH\� 

-�'HOLYHU\�RI�WKH�&KDQQHO�,VODQGV¶�5DPVDU�&RGH�RI�&RQGXFW�IRU�SXEOLFDWLRQ�LQ������� 

-�'HSOR\PHQW�QHZ�VLJQDJH�IRU�WKH�5DPVDU�6LWHV�EDVHG�RQ�WKH�FRGH�RI�FRQGXFW� 

-�&RQVXOWDWLRQ�RQ�XVDJH�DQG�SRWHQWLDO�SROOXWLRQ�LVVXHV�LQ�DVVRFLDWLRQ�ZLWK�5DPVDU�VLWHV�� 

-�5HYLHZ�DQG�XSGDWH�RI�5DPVDU�VLWH�PDQDJHPHQW�SODQV��7KLV�KDV�SURJUHVVHG�WR�WKH�GUDIWLQJ�VWDJH��� 

-� 6LJQ� SODFHPHQW� DW� 6W� &DWKHULQH¶V� %UHDNZDWHU� WR� HQVXUH� DSSURSULDWH� EHKDYLRXU� LV� IROORZHG� ZKHQ�
YLVLWLQJ�/HV�eFUpKRXV� 

-(56(<¶6�5$06$5�0$1$*(0(17�$87+25,7<� 
7KURXJKRXW������-HUVH\¶V�5DPVDU�0DQDJHPHQW�$XWKRULW\��50$��PHW�RQ�IRXU�RFFDVLRQV�WR�FRQWLQXH�
ZRUNLQJ�WRZDUGV�WKH�REMHFWLYHV�VHW�RXW�ZLWKLQ�WKH�5DPVDU�PDQDJHPHQW�SODQV��0LQXWHV�IRU�WKHVH�PHHW�

LQJV�FDQ�EH�IRXQG�KHUH� 

dŚĞƌĞ�ĂƌĞ�ĞŝŐŚƚ�ZĂŵƐĂƌ�ƐŝƚĞƐ�ǁŝƚŚŝŶ�ƚŚĞ��ŚĂŶŶĞů�
/ƐůĂŶĚƐ�ĨŽƵƌ�ŽĨ�ǁŚŝĐŚ�ĂƌĞ�ŝŶ�:ĞƌƐĞǇ�ǁĂƚĞƌƐ͘ 

tŝůĚůŝĨĞ�^ĂĨĞ�;tŝ^ĞͿ�>ŽŐŽ 

(19,5210(17$/�0$1$*(0(17 
5$06$5�6,7(6 



ϯϲ 

*RYHUQPHQW�RI�-HUVH\ 

$1�29(59,(:��8QGHU�YDULRXV�LQWHUQDWLRQDO�DJUHHPHQWV��-HUVH\�LV�REOLJHG�WR�PRQLWRU�DQG�DVVHVV�WKH�VWD�
WXV�RI� FULWLFDO�PDULQH�KDELWDWV�DQG� VSHFLHV��)RU�FHUWDLQ�VSHFLHV�� VSHFLILF�PRQLWRULQJ�SURJUDPPHV�DUH�ZHOO�
HVWDEOLVKHG��H�J��FHWDFHDQV��RU�SDUW�RI�ZLGHU�UHSRUWLQJ�REOLJDWLRQV��H�J��ILVKLQJ�YHVVHO�ORJVKHHWV�DQG�ODQGLQJ�
GHFODUDWLRQV���0RQLWRULQJ�RI� FULWLFDO�KDELWDWV� LV�XQGHUWDNHQ�DV�SDUW�DV�RWKHU�SURJUDPPHV�VXFK�DV�5DPVDU�
PRQLWRULQJ�SODQV�RU�DV�VSHFLILF�DVVHVVPHQWV��H�J��VHDJUDVV�DQG�PDHUO��� 

6($*5$66 

6HDJUDVV� IXOILOV� DQ� LPSRUWDQW� HFRORJLFDO� IXQFWLRQ� LQ� WKH� PDULQH� HQYLURQPHQW�� ,W� LV� DVVRFLDWHG� ZLWK� KLJK�
ELRGLYHUVLW\��DFWLQJ�DV�D�QXUVHU\�DUHD�IRU�FRPPHUFLDO�VSHFLHV��DQG�DV�DQ�LPSRUWDQW�IRRG�VRXUFH�IRU�ZDGLQJ�
ELUGV��+RZHYHU��LW�LV�YXOQHUDEOH�WR�GLVHDVH��SROOXWLRQ�DQG�GLVWXUEDQFH�DQG�DV�VXFK�DOO�(XURSHDQ�VHDJUDVV�
EHGV�DUH�FRQVLGHUHG�µWKUHDWHQHG¶�E\�DQWKURSRJHQLF�DFWLYLWLHV��-HUVH\�LV�KRPH�WR�WZR�VHDJUDVV�VSHFLHV��WKH�
VXEWLGDO�=RVWHUD�PDULQD�DQG�WKH�LQWHUWLGDO�=RVWHUD�QROWLL��,Q�UHVSRQVH�WR�FRQFHUQV�UDLVHG�DERXW�WKH�KHDOWK�RI�
WKH�=��QROWLL�EHGV�ZLWKLQ�-HUVH\¶V�LQVKRUH�ZDWHUV�D�UHVHDUFK�SURMHFW�ZDV�VHW�XS�LQ�������,W�DLPHG�WR�SURYLGH�
EDVHOLQH� LQIRUPDWLRQ� UHJDUGLQJ� WKH� HFRORJ\� DQG� KHDOWK� RI� -HUVH\¶V� LQWHUWLGDO� VHDJUDVV� SRSXODWLRQV��
SDUWLFXODUO\�LQ�6W�$XELQ¶V�%D\��*URXYLOOH�%D\��DQG�6W�&DWKHULQH¶V�%D\��7KH�VWXG\�KDV�VLQFH�EHHQ�UHSHDWHG�
DQQXDOO\��ZLWK�WKH�KHOS�RI�XQGHUJUDGXDWH�VWXGHQWV�DQG�FLWL]HQ�VFLHQFH�FRQWULEXWLRQV��SURYLGLQJ�D�WHPSRUDO�
GDWD�VHW�VSDQQLQJ�RYHU�ILYH�FRQVHFXWLYH�\HDUV�� 
 
7KH� LQLWLDO� ILYH� \HDU� VWXG\� SHULRG� ������ WR� ������ VHH� EHORZ�� UHDFKHG� WKH� IROORZLQJ� FRQFOXVLRQV�� ���� $Q�
DEVHQFH�RI�VHDJUDVV�GLUHFWO\�GRZQVWUHDP�RI� WKH�:Z7:�RXWIDOO�SLSH� LQ�6W�$XELQ¶V�%D\�� ����$�GLVSDULW\� LQ�
VHDJUDVV�GHQVLW\�LQ�6W�$XELQ¶V�%D\��JHRJUDSKLFDOO\�DQG�WHPSRUDOO\������$�JUHDWHU�GHQVLW\�RI�VHDJUDVV�LQ�WKH�
VWXG\�VLWHV�RQ�WKH�HDVW�FRDVW�–�*URXYLOOH�%D\�DQG�6W�&DWKHULQH¶V�%D\�-�FRPSDUHG�WR�6W�$XELQ¶V�%D\��DQG�
����$Q�DYHUDJH� LQFUHDVH� LQ� VHDJUDVV�SHUFHQWDJH�FRYHU�DFURVV�DOO� WKUHH�VLWHV�� GHVSLWH� VLJQLILFDQW� DQQXDO�
YDULDWLRQ� 

$QQXDO�PRQLWRULQJ� FRQWLQXHV� WR�RFFXU�DW�6W�$XELQ��*URXYLOOH� DQG� �ZKHQ� UHVRXUFHV�SHUPLW��6W�&DWKHULQH��
6HDJUDVV�KDV�FRQWLQXHG�WR�H[SDQG�LQ�*URXYLOOH�EXW�LV�PRUH�YDULDEOH�DW�6W�&DWKHULQH�DQG�6W�$XELQ� 

$QQXDO�SHUFHQWDJH�FRYHU�RI�VHDJUDVV�=��QROWLL�DFURVV�WKUHH�
VLWHV�RYHU�D�ILYH�\HDU�PRQLWRULQJ�SHULRG��%ODFN� �6W�$XELQ¶V��
'DUN� JUH\�  � *URXYLOOH�� /LJKW� JUH\�  � 6W� &DWKHULQH¶V�� (UURU�
EDUV�UHSUHVHQW�VWDQGDUG�HUURU� 

 

 

 

 
�+HDWPDS�VKRZLQJ�WKH�GHQVLW\�RI�LQWHUWLGDO�=��QROWLL�LQ�6W�
$XELQ¶V�%D\��*URXYLOOH�DQG�6W�&DWKHULQH¶V�%D\��5HG� �
JUHDWHVW�GHQVLW\��*UHHQ� �ORZHVW�GHQVLW\� 

(19,5210(17$/�0$1$*(0(17 
.(<�+$%,7$76��263$5� 



ϯϳ 

0DULQH�5HVRXUFHV�$QQXDO�5HSRUW����� 

$1� 29(59,(:�� -HUVH\� LV�KRPH� WR� ODUJH� UHVLGHQW�SRGV�RI�ERWWOH-QRVHG�GROSKLQV�DV�ZHOO�DV�FRORQLHV�RI�
JUH\�VHDOV��DQG�RWKHU�UDUHU�YLVLWRUV�VXFK�DV�FRPPRQ�GROSKLQV�DQG�HYHQ�ZKDOHV��0DULQH�5HVRXUFHV��LQ�FRQ�
MXQFWLRQ�ZLWK�WKH�6RFLpWp�-HUVLDLVH�DQG�RWKHUV��KDV�VHYHUDO�GLIIHUHQW�SURMHFWV�ZKLFK�GRFXPHQW�PDULQH�PDP�
PDOV�ZLWK�WKH�DLP�RI�EHWWHU�XQGHUVWDQGLQJ�WKH�ORFDO�GLVWULEXWLRQ��ELRORJ\�DQG�EHKDYLRXU� 

'2/3+,1�6,*+7,1*6 

0DS� VKRZLQJ� ORFDWLRQ� RI� PDULQH�PDPPDO� VLJKWLQJV� VLQFH� -DQ� ����� XVLQJ�
(SLFROOHFW�DSS��$YDLODEOH�RQOLQH�DW��ZZZ�MHUVH\FRDVW�FR�XN 

&-32' 

675$1',1*6 

0HDVXUHPHQW�GDWD�DQG�RWKHU� LQIRUPDWLRQ� �VXFK�DV�VSHFLHV�� ORFDWLRQ��
HWF��� DUH� FROOHFWHG� IURP� VWUDQGHG� GHDG�PDULQH�PDPPDOV�� 7R� REWDLQ�
WKHVH�GDWD�0DULQH�5HVRXUFHV�FRRUGLQDWHV�ZLWK�%ULWLVK�'LYHUV�0DULQH�
/LIH�5HVFXH��WKH�'HSDUWPHQW�IRU�,QIUDVWUXFWXUH��6RFLpWp�-HUVLDLVH�DQG�
-HUVH\�&RDVWJXDUG�� ,Q������ WKHUH�ZHUH����PDULQH�PDPPDOV�VWUDQG�
HG��PRVWO\�GXULQJ�WKH�DXWXPQ�DQG�ZLQWHU�PRQWKV��7KLV�LV�QRW�DQ�XQX�
VXDO� WRWDO�ZLWK� WKH�PRVW� IUHTXHQW�VSHFLHV�EHLQJ�JUH\�VHDOV�DQG�FRP�
PRQ�GROSKLQV�ERWK�RI�ZKLFK�DUH� UHVLGHQW� LQ� ORFDO�ZDWHUV�� ,Q�PRVW� LQ�
VWDQFHV�WKH�FDXVH�RI�GHDWK� LV�GLIILFXOW� WR�DVFHUWDLQ�EXW� LOOQHVV�RU�VWDU�
YDWLRQ�PD\� EH� VLJQLILFDQW� IDFWRUV� DV� LV� LQWHUDFWLRQ� ZLWK� ILVKLQJ� JHDU��
2XU�GDWD�LV�VKDUHG�ZLWK�WKH�1DWXUDO�+LVWRU\�0XVHXP��/RQGRQ�� 

$OO�PDULQH�PDPPDO� VLJKWLQJV� DUH� UHFRUGHG� WKURXJK� µ'ROSKLQ�
:DWFK¶� ZKLFK� LV� D� VPDUWSKRQH� DSS�� KRVWHG� RQ� (SLFROOHFW���
7KH�DSS� LV�RSHQ� WR� WKH�SXEOLF�DQG� LV�XVHG� LQ� WKH� ILHOG�ZKLOH�
WKH� HQFRXQWHU� LV� KDSSHQLQJ�� $OO� UHFRUGV� VXEPLWWHG� DUH� WKHQ�
SXEOLFO\� DFFHVVLEOH� YLD� WKH� 6RFLpWp� -HUVLDLVH� ZHEVLWH�� 6LQFH�
ODXQFKLQJ� LQ� $SULO� ����� RYHU� ������ GROSKLQ� VLJKWLQJV� ZHUH�
PDGH� YLD� WKH� DSS� LQFOXGLQJ� PDMRU� FRQWULEXWLRQV� IURP� ORFDO�
FRPSDQLHV� -HUVH\� 6HDIDULV� DQG� ,VODQG� 5,%� 9R\DJHV�� 7KLV�
GDWDVHW�LV�DOUHDG\�RXWOLQLQJ�WKH�DEXQGDQFH�DQG�GLVWULEXWLRQ�RI�
RXU�GROSKLQ��SRUSRLVH�DQG�VHDO�VSHFLHV� 

&-32'V� DUH� SDVVLYH� DFRXVWLF� PRQLWRULQJ� LQVWUXPHQWV� WKDW�
GHWHFW� WRRWKHG�ZKDOHV�� GROSKLQV�� DQG� SRUSRLVHV� E\� LGHQWLI\LQJ�
HFKR-ORFDWLRQ� VRXQGV� WKDW� WKH\� SURGXFH�� 7RJHWKHU� ZLWK� WKH�
6RFLpWp� -HUVLDLVH�0DULQH�%LRORJ\�6HFWLRQ�� LQ� ����� WKHUH�ZHUH�
VL[�&-32'V�GHSOR\HG�DURXQG�-HUVH\¶V�FRDVW��7KHVH�RSHUDWH�IRU�
��� KRXUV� D� GD\� IRU� VHYHUDO� PRQWKV� DW� D� WLPH� DQG� SURYLGH�
LQIRUPDWLRQ� DERXW� WKH� RFFXUUHQFH� DQG� EHKDYLRXU� RI� GROSKLQV�
DQG�SRUSRLVHV�DV�ZHOO�DV�WKH�VHDEHG�HQYLURQPHQW� 

%\�WKH�HQG�RI������WKH�&32'V�KDG�EHHQ�RSHUDWLRQDO�IRU�������
GD\V� DQG� KDG� FROOHFWLYHO\� UHFRUGHG� RYHU� ������ GROSKLQ� DQG�
SRUSRLVH� HQFRXQWHUV� FRQVLVWLQJ� RI� PRUH� WKDQ� �������� FOLFN�
WUDLQV�� 7KLV� PDVVLYH� GDWDVHW� LV� VFKHGXOHG� WR� EH� DQDO\VHG� LQ�
�����E\�DQ�06F�VWXGHQW�DQG� WKLV��ZLWK�RWKHU�PDULQH�PDPPDO�
ILQGLQJV��ZLOO�EH�ZULWWHQ�XS�LQWR�D�UHSRUW�LQ������ 

^ƉĞĐŝĞƐ EƵŵďĞƌ 

�ŽƩůĞ-ŶŽƐĞ��ŽůƉŚŝŶ ϭ 

�ŽŵŵŽŶ��ŽůƉŚŝŶ Ϯ 

WŽƌƉŽŝƐĞ ϭ 

hŶŝĚĞŶƟĮĞĚ��ŽůƉŚŝŶ ϯ 

'ƌĞǇ�^ĞĂů Ϯ 

6SHFLHV�DQG�QXPEHU�RI�PDULQH�PDPPDO�
VWUDQGLQJV�LQ�-HUVH\�LQ������ 

)LVKHULHV�2IILFHUV�H[FKDQJLQJ�EDWWHULHV�DQG� WKH�
6'� FDUG� IURP� D� &-3RG� DIWHU� D� VXFFHVVIXO� ��
PRQWK�GHSOR\PHQW� 

(19,5210(17$/�0$1$*(0(17 
0$5,1(�0$00$/6 



ϯϴ 

*RYHUQPHQW�RI�-HUVH\ 

(1)25&(0(17 



ϯϵ 

0DULQH�5HVRXUFHV�$QQXDO�5HSRUW����� 

285� 52/(�� )LVKHULHV� RIILFHUV� FDUU\� RXW� URXWLQH� LQVSHFWLRQ�
FKHFNV� DORQJ� RXU� LVODQG¶V� FRDVW�� IURP� SLHUV� DQG� ORZ� ZDWHU�
DUHDV� RQ-LVODQG�� WR� RIIVKRUH� UHHIV�� DQG� WR� WKH� OLPLWV� RI� RXU�
VKDUHG� ILVKLQJ� ]RQHV�� 2IILFHUV� UHJXODUO\� ERDUG� ORFDO� DQG�
)UHQFK� YHVVHOV�� ERWK� UHFUHDWLRQDO� DQG� FRPPHUFLDO�� &KHFNV�
DUH� FRQGXFWHG� WR� HQVXUH� ILVKLQJ� UHJXODWLRQV� DUH� DGKHUHG� WR��
VXFK� DV� PLQLPXP� ODQGLQJ� VL]HV�� RSHQ�FORVHG� VHDVRQV�� DQG�
FRPSOLDQFH�ZLWK�ILVKLQJ�]RQHV���6HH�DOVR�µ2IIHQFHV¶�� 
 
,Q� ����� LQVSHFWLRQ� UHFRUGLQJ� PRYHG� IURP� D� SDSHU-EDVHG�
V\VWHP� WR� WKH� XVH� RI� VPDUWSKRQH� DSSV�� 7KLV� LQFUHDVHG� WKH�
DFFXUDF\� RI� LQVSHFWLRQ� UHFRUGV� �HVSHFLDOO\� ORFDWLRQ� GDWD��
ZKLFK� LV� WDNHQ�XVLQJ�*36��DQG�UHPRYHG�WKH�QHHG�WR�W\SH�LQ�
SDSHU� UHFRUGV�� $� UHYLHZ� RI� DOO� KLVWRULFDO� LQVSHFWLRQ� UHFRUGV�
ZDV�XQGHUWDNHQ�VR�WKDW�0DULQH�5HVRXUFHV�QRZ�KDV�D�VLQJOH�
FRQWLQXRXV�GDWDEDVH�RI�LQVSHFWLRQV�EDFN�WR�WKH�VWDUW�RI�������
7KLV�GDWDVHW�SURYLGHV�RWKHUZLVH�GLIILFXOW�WR�REWDLQ�LQIRUPDWLRQ�
VXFK� DV� FDWFKHV� IURP� UHFUHDWLRQDO� ILVKHUV� DQG� IRUHLJQ�
YHVVHOV�� 

KĸĐĞƌƐ�ďŽĂƌĚŝŶŐ��ĂƉ�WŝůůĂƌ 

(1)25&(0(17 
,163(&7,21�$1'�2))(1&(6 

dŚĞ� ŶƵŵďĞƌ� ŽĨ� ŝŶƐƉĞĐƟŽŶƐ͕� ƐĞƉĂƌĂƚĞĚ� ďǇ� ƚǇƉĞ͘� dŚĞ� ĐŚĞĐŬƐ� ĂƌĞ� ĚŽŵŝŶĂƚĞĚ� ďǇ�
ďŽĂƌĚŝŶŐƐ�Ăƚ�ƐĞĂ͕�ůŽǁ�ǁĂƚĞƌ�ĂŶĚ�ƐůŝƉǁĂǇ�ĐŚĞĐŬƐ�ĂŶĚ�ĂŶŐůŝŶŐ�ĐŚĞĐŬƐ͕�ƵƐƵĂůůǇ�ŽŶ�ƉŝĞƌƐ�
Žƌ�ŚĞĂĚůĂŶĚƐ͘ 

Ύ� ͚>ĂŶĚŝŶŐƐ͛� ŝŶĐůƵĚŝŶŐ�ďŽƚŚ� Ăƚ� ^ƚ�,ĞůŝĞƌ͕� ĂŶĚ�ĂĐƌŽƐƐ� ŽƚŚĞƌ� ŽƵƚůĂǇŝŶŐ� ŚĂƌďŽƵƌƐ� ƐƵĐŚ�ĂƐ� ƚŚŽƐĞ�
ĂůŽŶŐ�ƚŚĞ�ŶŽƌƚŚ�ĐŽĂƐƚ͘� 
ΎΎ�͚KƚŚĞƌ͛�ŝŶĐůƵĚĞƐ�ĂĐƟǀŝƟĞƐ�ƐƵĐŚ�ĂƐ�ŐĞĂƌ�ŝŶƐƉĞĐƟŽŶƐ�ĂŶĚ�ƉƌĞŵŝƐĞƐ�ĐŚĞĐŬƐ͘ 

,1�180%(56��,Q������D�
WRWDO�RI�����LQVSHFWLRQ�

FKHFNV�ZHUH�FRQGXFWHG�E\�
0DULQH�5HVRXUFHV�RIILFHUV��
7KLV�LV�DYHUDJH��WKH�GH�

FUHDVHG�QXPEHU�RI�ERDUGLQJ�
DW�VHD�LV�D�UHIOHFWLRQ�RI�WKH�
&RYLG�SDQGHPLF�LPSDFWLQJ�

SDWUROV�� 

 

2I�WKHVH�LQVSHFWLRQV������
ZHUH�VKRUH�EDVHG��LQFOXGLQJ�
DQJOLQJ�LQVSHFWLRQV�DQG�ORZ-
ZDWHU�FKHFNV�RQ�WKH�EHDFK��
���ERDUGLQJV�DW�VHD�ZHUH�
FRQGXFWHG��H[FOXGLQJ�JHDU�
FKHFNV����$�PDMRULW\�RI�RXU�
FKHFNV�ZHUH�FRQGXFWHG�GXU�
LQJ�ZRUN�KRXUV�EXW�RYHU�RQH�
WKLUG�������WRRN�SODFH�RXW�
VLGH�RI�JRYHUQPHQW�FRUH�
ZRUN�KRXUV��������-��������

RU�DW�ZHHNHQGV�� 

2))(1&(6��7KH�\HDU������SURGXFHG����UHFRUGHG�RIIHQFHV�DJDLQVW�-HUVH\�DQG�)UHQFK�ILVKHUV��IURP�WKH�
UHFUHDWLRQDO� DQG�SURIHVVLRQDO� VHFWRUV��2IIHQFHV� LQFOXGHG� ILVKLQJ�RXW� RI� VHDVRQ�� XQGHUVL]HG�DQLPDOV�DQG�
XQPDUNHG� ILVKLQJ�JHDU��2XWFRPHV�YDULHG� IURP�ZULWWHQ�ZDUQLQJV� WR� ILQHV�� 6HYHUDO� FDVHV�ZHUH� VWLOO� EHLQJ�
SURJUHVVHG�DW�WKH�VWDUW�RI������ 



ϰϬ 

*RYHUQPHQW�RI�-HUVH\ 

7+(�%2$7��7KH�1RUPDQ�/H�%URFT��EXLOW�LQ������ZLWK�DQ�RYHUDOO�OHQJWK�RI�����P�DQG�D�FUXLVLQJ�VSHHG�RI�
��-���NQRWV��KDV�D�SULPDU\�UROH�LQ�ILVKHULHV�SDWUROV��HQIRUFHPHQW��DQG�UHVHDUFK�ZRUN��$V�D�*RYHUQPHQW�
RI�-HUVH\�DVVHW��VKH�LV�DOVR�DYDLODEOH�IRU�WDVNV�E\�RWKHU�GHSDUWPHQWV��VXFK�DV�&XVWRPV�DQG�,PPLJUDWLRQ��
3ROLFH��DQG�WKH�$PEXODQFH�6HUYLFH��6KH�FDUULHV�DQ�DGGLWLRQDO�YHVVHO�-�WKH�µ6HD5LGHU¶�-�DQ�$YRQ����P�

5,%�XVHG�IRU�FORVH�RSHUDWLRQV�VXFK�DV�ERDUGLQJ�FRPPHUFLDO�YHVVHOV� 

'XULQJ������ WKH�)39�1RUPDQ�/H�%URFT�FORFNHG�XS��������KRXUV�DW�VHD�DFURVV����GD\V�DQG�D� WRWDO�RI��
���������QDXWLFDO�PLOHV���7KLV�ILJXUH�H[FOXGHV�D�SHULRG�DW�WKH�HQG�RI�WKH�\HDU��6HSWHPEHU�RQZDUGV��ZKHQ�
WKH�YHVVHO�ZDV�VHQW�IRU�LWV�UHILW��'XULQJ�WKLV�WLPH���WKH�SDWURO�UHVSRQVLELOLWLHV�ZHUH�WDNHQ�RYHU�E\�WKH�)39�
(FUHKRX��'XWLHV�DW�VHD�LQFOXGHG� 

d�^<Ύ �KhEd EKd�^ 

WĂƚƌŽů ϭϳ 
WĂƚƌŽůƐ�ĐĂŶ�ƌĂŶŐĞ�ĨƌŽŵ�ƌŽƵŶĚ-ŝƐůĂŶĚ�ŝŶƐŚŽƌĞ�ƉĂƚƌŽůƐ�ŽĨ�ůŽĐĂů�ǀĞƐƐĞůƐ͕�ƚŽ�ŽīƐŚŽƌĞ�ƉĂͲ
ƚƌŽůƐ�ŽĨ�ůŽĐĂů�ĂŶĚ�&ƌĞŶĐŚ�ǀĞƐƐĞůƐ͕�ƚŽ�ũŽŝŶƚ�ƉĂƚƌŽůƐ�ǁŝƚŚ�&ƌĞŶĐŚ�ĂƵƚŚŽƌŝƟĞƐ�ŝŶ�ůŽĐĂů�ĂŶĚ�

&ƌĞŶĐŚ�ǁĂƚĞƌƐ͘��ůƐŽ�ŝŶĐůƵĚĞĚ�ŝŶ�ƚŚŝƐ�ĐŽƵŶƚ�ĂƌĞ�ĐĂďůĞ�ƉĂƚƌŽůƐ͘ 

ZĞƐĞĂƌĐŚ ϯϴ 
dŚĞ�ůĂƌŐĞ�ŶƵŵďĞƌ�ŽĨ�ƌĞƐĞĂƌĐŚ�ƚƌŝƉƐ�ǁĂƐ�Ă�ĐŽŵďŝŶĂƟŽŶ�ŽĨ��ĞƉĂƌƚŵĞŶƚĂů�ĂŶŶƵĂů�ƌĞͲ

ƐĞĂƌĐŚ�ƉƌŽũĞĐƚƐ�ŝŶ�ĂĚĚŝƟŽŶ�ƚŽ�ĂƐƐŝƐƟŶŐ�Ă�WŚ��ƐƚƵĚǇ͘ 

�ĞůŝǀĞƌǇ ϯ 
�ĞůŝǀĞƌǇ�ƚƌŝƉƐ�ƚŚŝƐ�ǇĞĂƌ�ǁĞƌĞ�ŵĂĚĞ�ƚŽ�ĨĂĐŝůŝƚĂƚĞ�ƚŚĞ�ƌĞĮƚ�ƚĞŶƵƌĞ�ĂŶĚ�ŝŶĐůƵĚĞĚ�ĮŶĂů�

ĚĞůŝǀĞƌǇ�ƚŽ�ƚŚĞ�ďŽĂƚǇĂƌĚ 

dƌĂŝŶŝŶŐ Ϯ 
ZĞŐƵůĂƌ�ƚƌĂŝŶŝŶŐ�ƌĞƋƵŝƌĞŵĞŶƚƐ�ŝŶĐůƵĚĞ�ŵĂŶ�ŽǀĞƌďŽĂƌĚ�ƐŝƚƵĂƟŽŶƐ͕�ŽŶ-ďŽĂƌĚ�ĮƌĞ�

ĚƌŝůůƐ͕�ĂŶĚ�ƉƌĂĐƟĐĞ�ŽĨ�ƐĂůǀĂŐĞ�ƉƵŵƉ�ƐĐĞŶĂƌŝŽƐ͘ 

Ύ�ŶŽƚĞ�ƚŚĂƚ�ŽŌĞŶ�ŵƵůƟƉůĞ�ƚĂƐŬƐ�ĂƌĞ�ĐŽŵďŝŶĞĚ�ŝŶ�ŽŶĞ�ƚƌŝƉ͘��͘'͘�ƉĂƚƌŽůƐ�ǁŝůů�ƵƐƵĂůůǇ�ďĞ�ƵŶĚĞƌƚĂŬĞŶ�ďĞĨŽƌĞ�ĂŶĚ�ͬ�Žƌ�ĂŌĞƌ�ĚĞůŝǀĞƌŝĞƐ�Žƌ�ƌĞƐĞĂƌĐŚ͘ 

&ŝƐŚĞƌŝĞƐ�WƌŽƚĞĐƟŽŶ�sĞƐƐĞů�͚EŽƌŵĂů�>Ğ��ƌŽĐƋ͛ 

(1)25&(0(17 
)39�1250$1�/(�%52&4 



ϰϭ 

0DULQH�5HVRXUFHV�$QQXDO�5HSRUW����� 

(1)25&(0(17 
)39�(&5(+28 

7+(�%2$7��7KH�(FUHKRX��EXLOW�LQ������ZLWK�DQ�RYHUDOO�OHQJWK�RI����P�DQG�D�FUXVLQJ�VSHG�RI���-���
NQRWV�KDV�DQ�LPSRUWDQW�UROH�ZLWKLQ�WKH�ILVKHULHV�WHDP�LQ�ILVKHULHV�SDWUROV�DQG�HQIRUFHPHQW��$V�
SDUW�RI�WKH�*RYHUPHQWV�RI�-HUVH\¶V�DVVHWV�VKH�LV�DYDLODEOH�WR�RWKHU�GHSDUWPHQWV�LQFOXGLQJ�&XV�
WRPV�DQG�,PPLJUDWLRQ�DQG�WKH�3ROLFH��+HU�SULPDU\�SXUSRVH�LV�WR�DFW�DV�D�UDSLG�UHVSRQVH�YHVVHO�

WR�DOORZ�RIILFHUV�WR�TXLFNO\�UHDFK�DQ\ZHUH�ZLWKLQ�-HUVH\�WHUULWRULDO�ZDWHUV�� 

'XULQJ�-XO\�������WKH�PDULQH�UHVRXUFHV�WHDP�WRRN�GHOLYHU\�RI�WKH�)39�(FUHKRX��'XULQJ�WKH�ODWWHU�KDOI�RI�
WKH�\HDU��WKH�(FUHKRX�FORFNHG�XS������KRXUV�DW�VHD�DFURVV����GD\V�� 

d�^<Ύ �KhEd EKd�^ 

WĂƚƌŽů Ϯϰ 
WĂƚƌŽůƐ�ĐĂŶ�ƌĂŶŐĞ�ĨƌŽŵ�ƌŽƵŶĚ-ŝƐůĂŶĚ�ŝŶƐŚŽƌĞ�ƉĂƚƌŽůƐ�ŽĨ�ůŽĐĂů�ǀĞƐƐĞůƐ͕�ƚŽ�ŽīƐŚŽƌĞ�ƉĂͲ
ƚƌŽůƐ�ŽĨ�ůŽĐĂů�ĂŶĚ�&ƌĞŶĐŚ�ǀĞƐƐĞůƐ͕�ƚŽ�ũŽŝŶƚ�ƉĂƚƌŽůƐ�ǁŝƚŚ�&ƌĞŶĐŚ�ĂƵƚŚŽƌŝƟĞƐ�ŝŶ�ůŽĐĂů�ĂŶĚ�

&ƌĞŶĐŚ�ǁĂƚĞƌƐ͘��ůƐŽ�ŝŶĐůƵĚĞĚ�ŝŶ�ƚŚŝƐ�ĐŽƵŶƚ�ĂƌĞ�ĐĂďůĞ�ƉĂƚƌŽůƐ͘ 

ZĞƐĞĂƌĐŚ ϱ 
dŚĞ�ůĂƌŐĞ�ŶƵŵďĞƌ�ŽĨ�ƌĞƐĞĂƌĐŚ�ƚƌŝƉƐ�ǁĂƐ�Ă�ĐŽŵďŝŶĂƟŽŶ�ŽĨ��ĞƉĂƌƚŵĞŶƚĂů�ĂŶŶƵĂů�ƌĞͲ

ƐĞĂƌĐŚ�ƉƌŽũĞĐƚƐ�ŝŶ�ĂĚĚŝƟŽŶ�ƚŽ�ĂƐƐŝƐƟŶŐ�Ă�WŚ��ƐƚƵĚǇ͘ 

�ĞůŝǀĞƌǇ Ϭ 
�ĞůŝǀĞƌǇ�ƚƌŝƉƐ�ĞŶƚĂŝůĞĚ�ĚƌŽƉ�Žī�ĂŶĚ�ƉŝĐŬ�ƵƉ�ŽĨ�KĸĐĞƌƐ�ĂƩĞŶĚŝŶŐ�ŵĞĞƟŶŐƐ�ŝŶ�'ƌĂŶͲ

ǀŝůůĞ�ĂŶĚ�^ƚ�DĂůŽ͘�dŚĞǇ�ĂƌĞ�ŽŌĞŶ�ĐŽŵďŝŶĞĚ�ǁŝƚŚ�ƉĂƚƌŽůƐ͕�ďŽƚŚ�ůŽĐĂů�ĂŶĚ�ũŽŝŶƚ͘ 

dƌĂŝŶŝŶŐ ϰ ZĞŐƵůĂƌ�ƚƌĂŝŶŝŶŐ�ƌĞƋƵŝƌĞŵĞŶƚƐ�ŝŶĐůƵĚĞ�ĨĂŵŝůŝĂƌŝƐĂƟŽŶ�ĂŶĚ�ƌŽƵƟŶĞ�ƚƌĂŝŶŝŶŐ͘ 

Ύ�ŶŽƚĞ�ƚŚĂƚ�ŽŌĞŶ�ŵƵůƟƉůĞ�ƚĂƐŬƐ�ĂƌĞ�ĐŽŵďŝŶĞĚ�ŝŶ�ŽŶĞ�ƚƌŝƉ͘��͘'͘�ƉĂƚƌŽůƐ�ǁŝůů�ƵƐƵĂůůǇ�ďĞ�ƵŶĚĞƌƚĂŬĞŶ�ďĞĨŽƌĞ�ĂŶĚ�ͬ�Žƌ�ĂŌĞƌ�ĚĞůŝǀĞƌŝĞƐ�Žƌ�ƌĞƐĞĂƌĐŚ͘ 

&ŝƐŚĞƌŝĞƐ�WƌŽƚĞĐƟŽŶ�sĞƐƐĞů�͚EŽƌŵĂů�>Ğ��ƌŽĐƋ͛ 



ϰϮ 

*RYHUQPHQW�RI�-HUVH\ 

/(*,6/$7,21 



ϰϯ 

0DULQH�5HVRXUFHV�$QQXDO�5HSRUW����� 

�ĞĂĐŚ�^Ğƚ�EĞƚƐ 

$WODQWLF�EOXH�ILQ�WXQD 

)ROORZLQJ� LQFUHDVHG� LQWHUHVW� LQ� WDUJHWLQJ� $WODQWLF� EOXH� ILQ� WXQD� �$%)7�� ERWK� FRPPHUFLDOO\� DQG�
UHFUHDWLRQDOO\��WKH�PLQLVWHU�IRU�(QYLURQPHQW�VLJQHG�DQ�PLQLVWHULDO�GHFLVLRQ�WR�SURWHFW�$WODQWLF�EOXH�ILQ�WXQD�
�7KXQQXV� WK\QQXV� �� VWRFNV� ZLWKLQ� -HUVH\� ZDWHUV�� � 7KH� GHFLVLRQ� DPHQGHG� WKH� &RQVHUYDWLRQ� RI� ZLOGOLIH�
�-HUVH\��/DZ������WR� LQFOXGH�$WODQWLF�EOXH�ILQ� WXQD�RQ�WKH� OLVW�RI�VSHFLHV� WKDW�FDQQRW�EH�FDXJKW� LQ� MHUVH\�
ZDWHUV���7KLV�DSSOLHV�WR�DOO�YHVVHOV�LQ�-HUVH\�WHUULWRULDO�ZDWHUV�DQG�LQFOXGHV�WKRVH�IURP�WKH�8.�DQG�)UDQFH� 

$WODQWLF�EOXH�ILQ�WXQD�LV�FXUUHQWO\�OLVWHG�DV�³HQGDQJHUHG´�E\�WKH�,QWHUQDWLRQDO�XQLRQ�IRU�WKH�&RQVHUYDWLRQ�RI�
1DWXUH��,8&1��5HG�/LVW��7KLV�FKDQJH�FDPH�LQWR�HIIHFW�GXULQJ�WKH�VXPPHU�RI������ 

/(*,6/$7,21 
/$:6�$1'�5(*8/$7,216 

6SLGHU�&UDE 

�7KH�%D\�RI�*UDQYLOOH�$JUHHPHQW�RYHUVHHV�D�VHDVRQDO�PDQDJHPHQW�PHDVXUH�ZKLFK�SURKLELWV�WKH�WDUJHWLQJ�
RI� QHZ� VKHOOHG� VSLGHU� FUDE� GXULQJ� WKH� DXWXPQ�PRQWKV�� (DFK� \HDU� WKH� -RLQW� $GYLVRU\� &RPPLWWHH�PXVW�
GHFLGH�RQ�WKH�VWDUW�DQG�HQG�GDWHV�IRU�WKLV�FORVHG�VHDVRQ��6KRXOG�WKH\�EH�XQDEOH�WR�DJUHH�RQ�WKHVH�GDWHV�
WKHQ�WKH�GHIDXOW�FORVXUH�LV�IURP�WKH���6HSWHPEHU�WR����2FWREHU�� 
)RU������ WKH�FORVHG�VHDVRQ�ZDV�VHW� WR� WKH�GHIDXOW�GDWHV�RI���6HSWHPEHU� WR����2FWREHU�DQG� WKH�6SLGHU�
&UDE��������2UGHU�UHIOHFWLQJ�WKH�IDFW�WKHUH�ZHUH�QR�-$&�RU�-0&�PHHWLQJV�GXULQJ������ 



ϰϰ 

*RYHUQPHQW�RI�-HUVH\ 

/(*,6/$7,21 
%$<�2)�*5$19,//(�$*5((0(17 

7KH�%D\�RI�*UDQYLOOH�$JUHHPHQW��%2*$��LV�D�WUHDW\�FRYHULQJ�WKH�MRLQW�PDQDJHPHQW�RI�ILVKHULHV�LQ�-HUVH\�
DQG� ORFDO� )UHQFK� ZDWHUV� ZLWKLQ� WKH� 1RUPDQR-%UHWRQ� *XOI�� 7KH� DJUHHPHQW� ZDV� VLJQHG� E\� WKH� 8.� DQG�
)UDQFH� LQ�-XO\������DQG�FDPH� LQWR� IRUFH�RQ���-DQXDU\�������6LQFH� WKDW� WLPH� WKH�%R*$� IUDPHZRUN�KDV�
GRPLQDWHG�WKH�PDQDJHPHQW�RI�-HUVH\¶V�FRPPHUFLDO�ILVKHU\�LQ�PDULQH�ZDWHUV�RXWVLGH�RI�WKH�LVODQG¶V�WKUHH�
QDXWLFDO� PLOH� OLPLW�� 7KH� %R*$� LV� VXEMHFW� WR� SHULRGLF� UHYLVLRQ� DQG� LQ� 'HFHPEHU� ����� -HUVH\� ZDV� JLYHQ�
SHUPLVVLRQ�E\�WKH�)RUHLJQ�2IILFH�WR�LQLWLDWH�D�UHYLHZ�RI�LWV�RSHUDWLRQ��7KLV�UHYLHZ�KDV�RSHUDWHG�VLQFH������
DQG�FRQWLQXHG�WKURXJK������ZLWK�SK\VLFDO�PHHWLQJV�LQ�3DULV�DQG�-HUVH\�DQG�YLUWXDO�PHHWLQJV�E\�WHOHSKRQH�
DQG� YLGHR�� +RZHYHU�� LQ� ODWH� 'HFHPEHU� ����� WKH� QHJRWLDWLRQ� RI� D� 7UDGH� DQG� &RRSHUDWLRQ� $JUHHPHQW�
EHWZHHQ�-HUVH\�DQG�WKH�(8�LQFOXGHG�SURYLVLRQ�IRU�WKH�WHUPLQDWLRQ�RI�WKH�%R*$�DW�WKH�VWDUW�RI������� 

7KH�%R*$�PDNHV�SURYLVLRQ�IRU�D�PD[LPXP�QXPEHU�RI�)UHQFK�DQG�-HUVH\�YHVVHOV�WR�ILVK�LQ�D�GHILQHG�VHD�
DUHD� FRYHULQJ� -HUVH\��1RUPDQG\� DQG�%ULWWDQ\�ZDWHUV��3HUPLVVLRQ� WR� ILVK�ZLWKLQ� WKLV� DUHD� FRPHV�YLD� DQ�
DFFHVV� SHUPLW� ZKLFK� LV� LVVXHG� WR� D� YHVVHO� E\� LWV� UHVSHFWLYH� DXWKRULW\�� 7KH� DFFHVV� SHUPLW� SURYLGHV� D�
JHQHUDO�ULJKW�WR�ILVK�LQ�WKH�%D\�RI�*UDQYLOOH�$UHD�DQG�OLPLWHG�DFFHVV�WR�VHYHUDO�VPDOOHU�]RQHV�ZKHUH�ILVKLQJ�
LV�UHVWULFWHG�WR�DQ�DGGLWLRQDO�OLVW�RI�QDPHG�ERDWV��7KLV�JHRJUDSKLFDO�DUUDQJHPHQW��WRJHWKHU�ZLWK�WKH�QXPEHU�
RI�YHVVHOV�DOORZHG�ZLWKLQ�HDFK�]RQH��LV�VKRZQ�RQ�WKH�FKDUW�RSSRVLWH� 

$V�ZHOO�DV�DOORZLQJ�DFFHVV�WR�HDFK�VLGH¶V�ILVKLQJ�JURXQGV��WKH�%R*$�SURYLGHV�D�PHFKDQLVP�IRU�WKH�MRLQW-
PDQDJHPHQW�RI�ILVKHULHV�ZLWKLQ�WKH�JHRJUDSKLF�DUHD�LW�FRYHUV��7KH�$JUHHPHQW�VWDWHV�WKDW�LWV�PDQDJHPHQW�
VWUXFWXUH�H[LVWV�WR�GHOLYHU�WKUHH�REMHFWLYHV�� 

-�7KH�$JUHHPHQW�VKRXOG�VWUHQJWKHQ�UHODWLRQV�EHWZHHQ�WKH�UHJLRQDO�ILVKLQJ�IOHHWV� 

-�7KH�$JUHHPHQW�PXVW�FRQVHUYH�ILVKHULHV�UHVRXUFHV�LQ�WKH�%D\�RI�*UDQYLOOH�DUHD� 

-�7KH�$JUHHPHQW�PXVW�FRQWULEXWH�WR�WKH�SURVSHULW\�RI�FRPPXQLWLHV�GHSHQGHQW�RQ�WKH�ILVKHU\� 

$GPLQLVWUDWLYHO\� WKH� $JUHHPHQW� LV� IRUPHG� RI� WZR� FRPPLWWHHV� WKDW� DUH� WDVNHG� ZLWK� ZRUNLQJ� WRJHWKHU� WR�
PDQDJH�WKH�%R*�$UHD�DQG�LWV�ILVKHULHV�UHVRXUFHV��7KHVH�DUH�WKH�-RLQW�$GYLVRU\�&RPPLWWHH��-$&��DQG�WKH�
-RLQW�0DQDJHPHQW�&RPPLWWHH��-0&�� 

7KH�-$&�LV�IRUPHG�RI�UHSUHVHQWDWLYHV�IURP�WKH�1RUPDQG\��%ULWWDQ\�DQG�-HUVH\�ILVKLQJ�DVVRFLDWLRQV��ZKLFK�
UHSUHVHQW�WKH�UHJLRQV�ILVKLQJ�IOHHWV��SOXV�D�VPDOOHU�QXPEHU�RI�UHSUHVHQWDWLYHV�IURP�WKH�-HUVH\�DQG�)UHQFK�
DGPLQLVWUDWLRQV��SULPDULO\�FLYLO�VHUYDQWV�DQG�VFLHQWLVWV��� 

7KH�-$&�LV�WKH�XVXDO�HQWU\�SRLQW�IRU�DQ\�LWHPV�RU�SURSRVLWLRQV�FRQFHUQLQJ�ILVKHULHV�PDQDJHPHQW�ZLWKLQ�WKH�
%R*�$UHD��7KH�-$&�PHHWV�WKUHH�WLPHV�D�\HDU�XVXDOO\� LQ�*UDQYLOOH��)HEUXDU\���-HUVH\��-XO\��DQG�6W�0DOR�
�2FWREHU��� ,W� LV� WKH�UROH�RI� WKH�-$&�WR�GLVFXVV�DQG�H[DPLQH� LVVXHV�DQG�� LI�SRVVLEOH��PDNH� MRLQWO\�DJUHHG�
UHFRPPHQGDWLRQV�UHJDUGLQJ�ILVKHULHV�PDQDJHPHQW�WR�WKH�-0&� 

,Q�WHUPV�RI�PDQDJHULDO�UHVSRQVLELOLW\��WKH�-0&�LV�VXSHULRU�WR�WKH�-$&�DQG�LV�WKH�SULQFLSDO�GHFLVLRQ-PDNLQJ�
DQG� DGPLQLVWUDWLYH� ERG\� ZLWKLQ� WKH� $JUHHPHQW� IUDPHZRUN�� 7KH� -0&� PHPEHUVKLS� LV� GUDZQ� IURP� FLYLO�
VHUYDQWV� DQG� JRYHUQPHQW� VFLHQWLVWV� IURP� )UDQFH� DQG� -HUVH\�� 7KH� -0&� PHHWV� WZLFH� D� \HDU� XVXDOO\�
IROORZLQJ�-$&�PHHWLQJV�LQ�-XO\�DQG�2FWREHU� 

7KH�$JUHHPHQW�SURFHVV�GLFWDWHV� WKDW� UHFRPPHQGDWLRQV�DQG�DGYLFH�IURP�WKH�-$&�VKRXOG�EH�SURYLGHG� WR�
WKH�-0&�IRU� WKHLU�FRQVLGHUDWLRQ�DQG�� LI� IHOW�DSSURSULDWH��DSSURYDO�� ,WHPV�WKDW�KDYH�EHHQ�DSSURYHG�E\� WKH�
-0&�OHYHO�FDQ�WKHQ�EH�SDVVHG�WR�WKH�QDWLRQDO�RU�UHJLRQDO�DGPLQLVWUDWLRQV�WR�EH� LQFRUSRUDWHG� LQWR� OLFHQFH�
FRQGLWLRQV� RU� OHJLVODWLRQ�� $V�ZHOO� DV� SURYLGLQJ� WKH�$JUHHPHQW¶V�ZLGHU�PDQDJHPHQW�� WKH� -0&� KDV� RWKHU�
DGPLQLVWUDWLYH�SRZHUV�ZKLFK�LQFOXGHV�WKH�DELOLW\�WR�FUHDWH�ILVKLQJ�SHUPLWV�DQG�WR�UHIHU�FRQWHQWLRXV�PDWWHUV�
LQWR�DQ�LQGHSHQGHQW�DUELWUDWLRQ�SURFHVV� 

:KDW�LV�WKH�%D\�RI�*UDQYLOOH�$JUHHPHQW" 



ϰϱ 

0DULQH�5HVRXUFHV�$QQXDO�5HSRUW����� 

7KH�%D\�RI�*UDQYLOOH�$JUHHPHQW��6LQFH������RXWVLGH�RI�-HUVH\¶V� WKUHH�QDXWLFDO�PLOH� OLPLW� WKH�PDULQH�ZDWHUV�DUH�PDQDJHG� MRLQWO\�
ZLWK�)UDQFH�YLD�DQ�LQWHUQDWLRQDO�ILVKHULHV�DJUHHPHQW��7KH�KRUL]RQWDOO\�KDWFKHG�DUHD�DOORZV�ILVKLQJ�E\�-HUVH\�DQG�)UHQFK�YHVVHOV�LQ�
SRVVHVVLRQ�RI�D�%D\�RI�*UDQYLOOH�DFFHVV�SHUPLW��7KH�GLDJRQDOO\�KDWFKHG�]RQHV� �RXWOLQHV� LQ� UHG��KDYH� UHVWULFWLRQV� UHODWLQJ� WR� WKH�
QXPEHU�RI�YHVVHOV�WKDW�PD\�RSHUDWH�WKHUH�DQG�WKH�ILVKLQJ�DFWLYLWLHV�WKH\�PD\�XQGHUWDNH� 

2XWVLGH� RI� GHILQLQJ� WKH� UHVSRQVLELOLWLHV� RI� WKH� -$&� DQG� -0&�� WKH� %R*$� GHILQHV� WKH� DGPLQLVWUDWLYH� DQG�
UHJXODWRU\� IUDPHZRUN� WKDW� UHODWHV� WR� RWKHU� PDWWHUV� VXFK� DV� MXULVGLFWLRQ�� VXSHUYLVRU\� SURFHGXUH�� DFFHVV�
DUUDQJHPHQWV�DQG�HPHUJHQF\�DQG�DUELWUDWLRQ�SURFHVVHV��7KHUH�LV�QR�WHUPLQDWLRQ�FODXVH�LQ�WKH�%R*$�EXW�
SURYLVLRQ�ZDV�PDGH�µWR�UHYLHZ�LWV�RSHUDWLRQ¶�DW�WKH�HQG�RI�WKH�ILUVW�ILYH�\HDUV�DQG�WKHQ�DW� OHDVW�HYHU\�WHQ�
\HDUV�DIWHU�WKDW� 

7KH� %R*$� IRUPHG� WKH� EDFNERQH� RI� ILVKHULHV� PDQDJHPHQW� GXULQJ� ����� EXW� RQ� WKH� ��� 'HFHPEHU� WKH�
*RYHUQPHQW�RI�-HUVH\�YRWHG�WR�DFFHSW�WKH�WHUPV�RI�D�7UDGH�DQG�&RRSHUDWLRQ�$JUHHPHQW��7&$��QHJRWLDWHG�
EHWZHHQ� -HUVH\� DQG� WKH�(XURSHDQ�8QLRQ��7KH�7&$�GHULYHV� IURP� WKH�%UH[LW� SURFHVV� DQG�� DV� SDUW� RI� LWV�
ILVKHULHV�SURYLVLRQ��LQFOXGHV�WHUPLQDWLRQ�RI�WKH�%R*$�RQ�WKH���-DQ�������7KH�QHZ�PDQDJHPHQW�IUDPHZRUN�
WKLV�FUHDWHV�ZLOO�GRXEWOHVV�EH�GLVFXVVHG�LQ�WKH������$QQXDO�5HSRUW� 



ϰϲ 

*RYHUQPHQW�RI�-HUVH\ 

:,'(5�(1*$*(0(17 



ϰϳ 

0DULQH�5HVRXUFHV�$QQXDO�5HSRUW����� 

^ƚŽŶĞƐ�ůĂŝĚ�ŽƵƚ�ĨŽƌ�ƚƌŽƚ�ůŝŶĞƐ 

29(59,(:��7KH�6HD�)LVKHULHV�$GYLVRU\�SDQHO�ZDV�VHW�XS�LQ�WKH�����V�WR�DGGUHVV�ILVKHUV�FRQFHUQV�DERXW�
RYHUH[SORLWDWLRQ�� QHLJKERXUKRRG� DJUHHPHQWV� ZLWK� )UDQFH� DQG� ORFDO� FRQVHUYDWLRQ� LVVXHV�� )URP� WKH�
EHJLQQLQJ� LWV� PHPEHUVKLS� LQFOXGHG� NH\� SURIHVVLRQDO� DQG� DPDWHXU� VWDNHKROGHUV� ZLWK� DQ� LQWHUHVW� LQ� WKH�
PDULQH�HQYLURQPHQW��7KLV�GLYHUVH�PHPEHUVKLS�HQFRXUDJHG�D�KROLVWLF�DSSURDFK�WR�PDQDJHPHQW��7RGD\�WKH�
VLQFH�UHQDPHG�0DULQH�5HVRXUFHV�3DQHO�FRQWLQXHV�WR�RIIHU�DGYLFH��NQRZOHGJH�DQG�RSLQLRQ�RQ�D�UDQJH�RI�
PDULWLPH�LVVXHV��0HPEHUVKLS�LQFOXGHV�UHSUHVHQWDWLYHV�IURP� 

7KH�IROORZLQJ�ZHUH�PDWWHUV�KDQGOHG�E\�WKH�05�3DQHO�GXULQJ������ 

0LQXWHV�RI�DOO�PHHWLQJV�DUH�DYDLODEOH�RQOLQH�DW�JRY�MH� 

· 7KH�ERDW�RZQLQJ�FRPPXQLWLHV 
· -HUVH\�$TXDFXOWXUH�$VVRFLDWLRQ��-$$� 
· -HUVH\�)LVKHUPHQ¶V�$VVRFLDWLRQ��-)$� 
· -HUVH\�5HFUHDWLRQDO�)LVKHUPHQ�$VVRFLDWLRQ� 

· 6RFLpWp�-HUVLDLVH 
· -HUVH\�,QVKRUH�)LVKHUPHQ¶V�$VVRFLDWLRQ��-,)$� 
· -HUVH\�PHUFKDQWV 
· 0DULQH�5HVRXUFHV�WHDP 

:,'(5�(1*$*(0(17 
0$5,1(�5(6285&(6�3$1(/ 

(19,5210(17 

&$3785(�),6+(5,(6 

$48$&8/785( 

EĞǁ��ŶƚƌĂŶƚƐ 
dŚĞ�WĂŶĞů�ǁĂƐ�ĂƐŬĞĚ�ƚŽ�ƉƌŽǀŝĚĞ�ĐŽŵŵĞŶƚƐ�ŽŶ�ƚŚĞ�ƉŽƐŝƟŽŶŝŶŐ�ŽĨ�Ă�ŶĞǁ�Ϭ͘Ϯ�ŚĂ�ŚŽůĚŝŶŐ�ĂƌĞĂ͘ 

  

ZĞƐĞĂƌĐŚ�ƉƌŽũĞĐƚƐ� 

dŚĞ� WĂŶĞů� ƌĞĐĞŝǀĞĚ� ĂŶ� ƵƉĚĂƚĞ� ƌĞŐĂƌĚŝŶŐ� ϮϬϮϬ� ƌĞƐĞĂƌĐŚ� ƉƌŽũĞĐƚƐ� ŝŶĐůƵĚŝŶŐ� ŚĂďŝƚĂƚ� ƐĂŵƉůŝŶŐ͕� ĐĞƚĂĐĞĂŶ�
ŵŽŶŝƚŽƌŝŶŐ͕�Ğ�E��ƐĂŵƉůŝŶŐ͕�ďůƵĞ�ĐĂƌďŽŶ�ĂƐƐĞƐƐŵĞŶƚ�ĂŶ�ŝŶĚŝǀŝĚƵĂů�ƐƉĞĐŝĞƐ�ĂƐƐĞƐƐŵĞŶƚ�;ďƌŽǁŶ�ĐƌĂď͕�ƐĐĂůͲ
ůŽƉƐ͕�ďƌĞĂŵ͕�ďĂƐƐ�ĂŶĚ�ůŽďƐƚĞƌͿ͘ 

WĞƌŵŝƚƐ KŶŐŽŝŶŐ�ĚŝƐĐƵƐƐŝŽŶƐ�ǁĞƌĞ�ŽŶŐŽŝŶŐ�ƌĞŐĂƌĚŝŶŐ�Ă�ƉĞƌŵŝƫŶŐ�ƐĐŚĞŵĞ�/�ƌĞůĂƟŽŶ�ƚŽ�ĞīŽƌƚ�ĐŽŶƚƌŽů 

�ĂƐƐ 
�ĂŐ�ůŝŵŝƚƐ�ĨŽƌ�ĐŽŵŵĞƌĐŝĂů�ĮƐŚŝŶŐ�ǀĞƐƐĞůƐ�ǁĞƌĞ�ƋƵĞƌŝĞĚ͕�ŽĸĐĞƐ�ǁŽƵůĚ�ĐŽŶƟŶƵĞ�ƚŽ�ŵŽŶŝƚŽƌ�ƚŚĞ�ƐŝƚƵĂƟŽŶ͘� 

�ůƵĞ�ĮŶ�ƚƵŶĂ 
��ĚƌĂŌ��ůƵĞ�ĮŶ�ƚƵŶĂ�ƌĞƉŽƌƚ�ǁĂƐ�ĐŝƌĐƵůĂƚĞĚ�ĂůŽŶŐ�ǁŝƚŚ�ƚŚĞ�ƉŽƐƐŝďŝůŝƟĞƐ�ŽĨ�Ă�ƐĐŝĞŶƟĮĐ�ƐƚƵĚǇ�ƌĂŝƐĞĚ͘�KŶŐŽŝŶŐ�
ŝŶǀĞƐƟŐĂƟŽŶƐ�ǁŽƵůĚ�ĐŽŶƟŶƵĞ͘� 

tŚĞůŬ ^ƵŐŐĞƐƚĞĚ�ŵĂŶĂŐĞŵĞŶƚ�ƉƌŽƉŽƐĂůƐ�ǁĞƌĞ�ĚŝƐĐƵƐƐĞĚ͘� 

�ƌĞǆŝƚ �ŽŶƟŶƵĞĚ�ƵƉĚĂƚĞƐ�ǁĞƌĞ�ĚĞůŝǀĞƌĞĚ�ƚŚƌŽƵŐŚŽƵƚ�ƚŚĞ�ǇĞĂƌ͘ 

  

6DIHW\�DW�VHD 

^ĂĨĞƚǇ�Ăƚ�ƐĞĂ 
WŽƌƚƐ�ŽĨ�:ĞƌƐĞǇ�ĚĞĐŝĚĞĚ�ƚŽ�ĚĞůĂǇ�ƚŚĞ�ŝŵƉůĞŵĞŶƚĂƟŽŶ�ŽĨ�ƚŚĞ�:ĞƌƐĞǇ�&ŝƐŚŝŶŐ�sĞƐƐĞů��ŽĚĞ�ĚƵĞ�ƚŽ�ƚŚĞ�ƉĂŶͲ
ĚĞŵŝĐ͘�dŽ�ĂŝĚ�ŝŶ�ĐŽƐƚƐ�ŝƚ�ǁĂƐ�ƐƵŐŐĞƐƚĞĚ�ƚŚĂƚ�ƚŚĞ�ZƵƌĂů��ĐŽŶŽŵŝĐ�^ƚƌĂƚĞŐǇ�ĐŽƵůĚ�ƐƵƉƉŽƌƚ�ƚŚŝƐ͘�dŚĞ�ĐŽĚĞ�
ǁĂƐ�ƌĞƋƵŝƌĞĚ�ƚŽ�ĂŝĚ�ŝŶ�ƉƌĞǀĞŶƟŶŐ�ĨĂƚĂůŝƟĞƐ�Ăƚ�ƐĞĂ͘� 



ϰϴ 

*RYHUQPHQW�RI�-HUVH\ 

:,'(5�(1*$*(0(17 
678'(17�352-(&76 

(YHU\�\HDU�0DULQH�5HVRXUFHV�KDV�EHHQ�DSSURDFKHG�E\�ORFDO�DQG�8.�VWXGHQWV�LQ�VHDUFK�RI�PDULQH-UHODWHG�
SURMHFWV� DV� SDUW� RI� WKHLU� XQGHUJUDGXDWH� RU� SRVWJUDGXDWH� TXDOLILFDWLRQV�� ,Q� UHVSRQVH� WR� WKLV� 0DULQH�
5HVRXUFHV� SURGXFHV� DQ� DQQXDO� OLVW� RI� SRWHQWLDO� VWXGHQW� SURMHFWV�� 6RPH� RI� WKHVH� DUH� UHSHDW� SURMHFWV�
�XVXDOO\� EDVHG� DURXQG�PRQLWRULQJ� KDELWDWV� RU� VSHFLHV�� ZKLOH� RWKHUV� DUH� GHYLVHG� LQ� UHSRVH� WR� LGHQWLILHG�
NQRZOHGJH�JDSV�RU�GDWD�QHHGV��1R�IXQGLQJ�FDQ�EH�RIIHUHG�EXW�ZH�FDQ�RIIHU�DGYLFH�DQG�OLPLWHG�VXSHUYLVLRQ�
SOXV�LW�LV�XVXDOO\�SRVVLEOH�WR�RUJDQLVH�DFFHVV�WR�ODERUDWRU\�DQG�RWKHU�IDFLOLWLHV��,Q�UHWXUQ�ZH�UHTXHVW�D�FRS\�
RI�WKH�GLVVHUWDWLRQ�DQG�DQ\�UDZ�GDWD�JHQHUDWHG�� 

ϮϬϮϬ�^dh��Ed�WZK:��d^ 

,Q� UHFHQW� \HDUV� 0DULQH� 5HVRXUFHV� KDYH� KHOSHG� ZLWK� D� UDQJH� RI� VWXGHQW� SURMHFWV� WKDW� KDYH� LQFOXGHG�
VWXGLHV�RQ�ORFDO�VHDJUDVV�HFRORJ\��WKH�ELRORJ\�RI�$VLDQ�VKRUH�FUDEV��FOLPDWH-FKDQJH�DQG�EDUQDFOHV�DQG�
VWXGLHV� RI� ORFDO� ILVK� SRSXODWLRQV� XVLQJ� EDLWHG� YLGHR� VWDWLRQV�� 7KH� TXDOLW\� RI� DOO� WKHVH� SURMHFWV� ZDV�
H[FHSWLRQDOO\�KLJK�DQG�WKLV�ZDV�UHIOHFWHG�LQ�WKH�KLJK�JUDGHV�UHFHLYHG�E\�WKH�VWXGHQWV��$GGLWLRQDOO\��WKHLU�
VWXGLHV�KDYH�KHOSHG�WR�VKHG�OLJKW�RQ�VHYHUDO�DUHDV�ZKLFK�KDYH�EHHQ�SUHYLRXVO\�XQGHUVWXGLHG�� 

'XULQJ� ������ GLVVHUWDWLRQV�ZHUH� ILQDOLVHG� IRU� D� YDULHW\� RI� SURMHFWV� LQFOXGLQJ� EDLWHG� UHPRWH� XQGHUZDWHU�
YLGHR�V\VWHPV��%589¶V��FRPSDULQJ� ORFDO�VSHFLHV�DVVHPEODJHV��UD\�DQG�VKDUN�HJJ�FDVHV�ILQGLQJV�DQG�
PDULQH�PDPPDOV�VLJKWLQJV��8QIRUWXQDWHO\�GXH�WR�&RYLG-���UHVWULFWLRQV��ILHOG�ZRUN�ZDV�QRW�SRVVLEOH�XQWLO�
ODWH�LQ�WKH�VXPPHU��7KLV�KLQGHUHG�WKH�GHYHORSPHQW�RI�SUDFWLFDO�UHVHDUFK�SURMHFWV��LQ�LWV�SODFH�GHVN�EDVHG�
VWDWLVWLFDO� UHVHDUFK� ZDV� XQGHUWDNHQ�� ,Q� DGGLWLRQ� WR� WKLV�� WKH� GHSDUWPHQW� WRRN� RQ� D� QXPEHU� RI� LQWHUQV��
ORFDOO\�DQG�DEURDG�WR�VXSSOHPHQW�SODFHPHQWV�ZKLFK�KDG�IDOOHQ�WKURXJK�GXH�WR�&RYLG�� 

$GGLWLRQDOO\�� OLQNV�KDYH�FRQWLQXHG� WR�EH�FHPHQWHG�ZLWK� WKH�8QLYHUVLW\�RI�3RUWVPRXWK�ZLWK�UHJDUG� WR� WKH�
SURFHVVLQJ� DQG� DQDO\VLV� RI� VRPH� RI� RXU� ODUJHU� GDWDVHWV� LQFOXGLQJ� WKH�PDVVLYH� RQH� JHQHUDWHG� E\� WKH�
GROSKLQ�K\GURSKRQH�VWXG\� 

$V�ZHOO�DV�JHQHUDWLQJ�YDOLG�VFLHQWLILF�
GDWD� DQG� RIIHULQJ� LQVLJKWV� LQ� ORFDO�
PDULQH� ELRORJ\�� DVVLVWLQJ� VWXGHQWV�
ZLWK� WKHLU� VWXGLHV� KDV� DOORZHG�
0DULQH� 5HVRXUFHV� WR� IRUJH� OLQNV�
ZLWK� XQLYHUVLWLHV� DQG� WDOHQWHG�
LQGLYLGXDOV� PDQ\� RI� ZKRP� NHHS� LQ�
WRXFK� ZLWK� XV� DQG� KDYH�� LQ� WXUQ��
DVVLVWHG� XV� ZLWK� TXHULHV� RU�
LQIRUPDWLRQ� SURYLVLRQ�� ,Q� WKLV�ZD\� LW�
LV� KRSHG� WKDW� WKH� LVODQG� RI� -HUVH\��
WKH� VWXGHQWV� DQG� WKHLU� XQLYHUVLWLHV�
EHQHILW�IURP�WKLV�VPDOO�EXW�LPSRUWDQW�
SDUW� RI� RXU� PDQDJHPHQW� RI� DQG�
GHVLUH�WR�XQGHUVWDQG�EHWWHU�DVSHFWV�
RI�RXU�PDULQH�HQYLURQPHQW� 

&UHZ�RQ�WKH�1RUPDQ�/H�%URFT�DVVLVWLQJ�VWXGHQWV�ZLWK�VHDEHG�VXUYH\�ZRUN�RII�
-HUVH\¶V�HDVW�FRDVW�GXULQJ�WKH�VXPPHU�RI������ 



ϰϵ 

0DULQH�5HVRXUFHV�$QQXDO�5HSRUW����� 

^hDD�Z�Z�^��Z�, 

7+(� 352-(&7��:RUN�ZKLFK�ZDV�FDUULHG�RXW� LQ������ZDV�UHSHDWHG�GXULQJ������WR�DLG� LQ�EXLOGLQJ�XS�DQ�
XQGHUVWDQGLQJ� RI� WKH� HFRORJ\� RI� WKH� RIIVKRUH� UHHIV�� 7KH� 0DULQH� 5HVRXUFHV� WHDP� KHOSHG� D� ORFDO� 3K'�
VWXGHQW�WR�PRQLWRU�FKDQJHV�IROORZLQJ�WKH�HVWDEOLVKPHQW�RI�WKH�ORFDO�03$V�LQ�������7KLV�LV�SDUW�RI�D�ZLGHU�
VWXG\� EHLQJ� UXQ� E\� WKH� %OXH�0DULQH� )RXQGDWLRQ� DQG� VXSHUYLVHG� E\� 3O\PRXWK� 8QLYHUVLW\� LQ� DQ� HIIRUW� WR�
EHWWHU� XQGHUVWDQG� WKH� HFRORJLFDO� DQG� VRFLR-HFRQRPLF� DVSHFWV� RI�0DULQH� 3URWHFWHG� $UHDV�� $OWKRXJK� WKH�
UHVHDUFK� LV� EHLQJ� UXQ� LQGHSHQGHQWO\� RI� WKH� *RYHUQPHQW� RI� -HUVH\� VRPH� RI� WKH� GDWD� DQG� UHVXOWV� ZLOO�
FRQWULEXWH�WR�WKH�VWRFN�DQG�KDELWDW�DVVHVVPHQW�ZRUN�EHLQJ�XQGHUWDNHQ�E\�0DULQH�5HVRXUFHV� 

9,'(2� 6859(<6��7KH�EHJLQQLQJ�RI� WKH� ILHOG�
VHDVRQ� VWDUWHG� ZLWK� GURS� GRZQ� XQGHUZDWHU�
YLGHR� VXUYH\V� WR� SLQSRLQW� WKH� ORFDWLRQ� RI� NH\�
KDELWDWV� �VXFK� DV� PDHUO�� VHDJUDVV�� DQG�
WXEHZRUP� FRPPXQLWLHV�� IRU� IXUWKHU�
LQYHVWLJDWLRQ�� 7KHVH� KDELWDWV� ZHUH� WKHQ�
YLGHRHG� RYHU� ���� PHWUH� WUDQVHFWV� WR� UHFRUG�
LQIRUPDWLRQ�UHJDUGLQJ�WKH�KHDOWK�RI�KDELWDW�DQG�
DVVRFLDWHG�VSHFLHV� 

6(',0(17�6$03/,1*�� 0LG-VHDVRQ�� D�
9DQ-9HHQ� JUDE� ZDV� VHQW� RYHU� IURP�
3O\PRXWK� ZKLFK� WKH� WHDP� XVHG� WR� WDNH�
JUDE� VDPSOHV� RI� PDULQH� VHGLPHQW� ZLWK��
7KLV� ZLOO� EH� WR� DVVHVV� WKH� LQIDXQDO�
FRPSRQHQW� RI� WKH� VHGLPHQWDU\� KDELWDWV�
DW� WKH� RIIVKRUH� UHHIV� ERWK� LQVLGH� DQG�
RXWVLGH�WKH�SURWHFWHG�DUHDV� 

3277,1*� 678',(6�� /DVWO\��
DW� WKH� HQG� RI� WKH� VHDVRQ��
H[SHULPHQWDO� SRWV� ZHUH�
GHSOR\HG� DW� /HV� eFUpKRXV�
DQG�0LQTXLHUV�WR�KHOS�JDLQ�DQ�
XQGHUVWDQGLQJ�RI�WKH�FUDE�DQG�
OREVWHU� VWRFNV��$GGLWLRQDOO\� WR�
WKLV�� FDPHUDV� ZHUH� DWWDFKHG�
WR� WKH�SRWV� WR�VHH�ZKDW�RWKHU�
VSHFLHV�ZHUH�DWWUDFWHG� WR� WKH�
EDLW�LQ�WKH�SRWV� 

)LHOGZRUN�IRU�WKLV�SURMHFW�LV�FRPLQJ�WR�DQ�HQG��KRZHYHU�RQJRLQJ�DQDO\VLV�ZLOO�FRQWLQXH�WR�EXLOG�XS�DQ�
XQGHUVWDQGLQJ�RI�WKH�HFRORJ\�RI�WKH�RIIVKRUH�UHHIV�DQG�DQ\�HIIHFWV�WKH�03$V�DUH�KDYLQJ�RYHU�WLPH��

(FRORJLFDO�GDWD�FROOHFWHG�LQ�WKH�ILHOG�ZLOO�EH�XVHG�LQ�FRPELQDWLRQ�ZLWK�ODQGLQJV�GDWD�DQG�VRFLR-HFRQRPLF�
VWXGLHV�WR�XQGHUVWDQG�WKH�LPSRUWDQFH�RI�WKH�UHHIV�WR�ILVKHULHV�DV�ZHOO�DV�WKH�ORFDO�PDULQH�HQYLURQPHQW� 

:,'(5�(1*$*(0(17 
3K'�5(6($5&+ 



ϱϬ 

*RYHUQPHQW�RI�-HUVH\ 

^W��/�^ ϮϬϭϬ ϮϬϭϭ ϮϬϭϮ ϮϬϭϯ ϮϬϭϰ ϮϬϭϱ ϮϬϭϲ ϮϬϭϳ ϮϬϭϴ ϮϬϭϵ ϮϬϮϬ 

�ŽŐ�ĐŽĐŬůĞƐ ϭϴϯϬ ϭϲϭϬ ϭϯϵϱ ϭϯϳϬ ϭϯϯϴ Ϭ Ϭ Ϭ Ϭ ϴϬ ϭϯϳ 

�ƌŽǁŶ��ƌĂď ϰϬϴϴϴϬ ϰϳϴϱϯϯ ϱϬϳϬϱϲ ϰϯϲϭϮϬ ϯϴϲϬϯϭ ϯϬϱϴϬϳ ϯϰϴϱϬϬ ϯϭϬϯϱϯ ϮϴϳϮϱϮ ϭϳϬϵϰϭ ϭϮϲϰϮϰ 

�ƌĂǇĮƐŚ Ϭ ϱ ϰϳ ϳ ϯϯ ϰϲ ϭϮϭ Ϯ ϭϭ ϲ ϰ 

�ƵƩůĞĮƐŚ ϮϬϵϬ ϯϳϳϮ ϱϵϴϵ Ϯϲϴϵ ϮϬϲϱ ϱϳϳϯ ϲϬϱϯ ϰϯϳϮ ϳϵϯϰ ϭϬϵϳϭ ϭϰϭϬϰ 

'ƌĞĞŶ��ƌĂď Ϭ Ϭ Ϭ Ϭ Ϭ Ϭ Ϭ Ϭ ϮϬ ϭϮϯϲ Ϭ 

sĞůǀĞƚ��ƌĂď ϴϯϳ Ϯϵϲ Ϯϰϳ ϯϭϵ Ϯϵϳ Ϯϱϴ Ϯϭϴ Ϯϵϲ Ϯϴϳ ϯϭϳ ϭϴϬ 

>ŽďƐƚĞƌ ϮϮϱϱϯϲ ϮϲϴϮϭϴ Ϯϰϵϭϲϯ ϮϮϱϵϵϰ ϮϯϳϮϮϵ ϮϱϲϵϮϭ ϮϰϭϰϲϬ ϮϰϯϭϱϬ ϭϵϯϱϬϯ ϭϱϱϯϳϰ ϭϭϭϮϴϵ 

KĐƚŽƉƵƐ ϳ Ϭ Ϭ Ϭ Ϭ Ϭ ϮϮ Ϯ Ϯ Ϭ ϯ 

KƌŵĞƌ ϵϰϭ ϮϰϮ ϮϯϬ ϴϵ ϭϬ Ϯϯ Ϯϳϳ Ϭ ϳ ϲϰϯ ϴϬϵ 

WƌĂŝƌĞƐ Ϭ Ϭ Ϭ Ϭ Ϭ Ϭ ϮϭϬ Ϭ Ϭ Ϭ ϮϵϲϬ 

WƌĂǁŶƐ Ϭ ϲϯ ϲϵ ϭ ϭϭϲ Ϭ Ϯϲ ϯ Ϯϵ Ϭ Ϯϰ 

YƵĞĞŶ���^ĐĂůͲ
ůŽƉƐ 

ϭϬϮϬ Ϭ Ϭ Ϭ Ϭ Ϭ ϯϬϬ ϭϱϬ Ϭ Ϭ Ϭ 

^ĐĂůůŽƉƐ�ϭ͕�Ϯ ϰϬϰϱϱϮ ϯϰϵϲϱϴ ϯϰϮϳϴϲ ϯϯϱϯϯϮ ϯϴϳϯϯϭ ϮϴϬϬϭϴ ϯϭϵϳϯϭ Ϯϵϲϳϰϭ ϮϳϱϬϮϭ ϯϯϳϵϴϲ ϮϰϵϮϬϯ 

^ƉŝĚĞƌ��ƌĂď ϭϳϯϮϴϵ ϭϰϴϱϱϲ ϭϭϬϮϵϴ ϴϭϲϰϱ ϴϳϳϮϳ ϵϱϱϭϵ ϭϮϭϳϱϭ ϮϬϴϴϮϴ ϮϴϵϮϮϵ ϯϬϭϳϰϯ ϭϵϵϮϵϯ 

^ƋƵŝĚ ϱϬ ϭϮϯ ϲϯ ϰϮϭ Ϯϯϵ ϲϯϭ ϰϴϬ ϰϵϴ ϲϯϭ ϯϴϵ Ϯϵϳ 

tŚĞůŬƐ ϰϵϳϰϭϬ ϯϳϳϲϮϮ ϰϯϬϯϲϴ ϱϭϮϬϱϴ ϯϬϯϳϬϭ ϮϲϴϵϮϭ ϱϰϰϮϯϳ ϯϰϱϵϴϬ ϴϯϴϵϮϲ ϳϯϱϰϰϯ ϭϳϵϰϰϬ 

1RWHV� 

���,QFOXGHV�GUHGJHG�DQG�FRPPHUFLDOO\�GLYHG�VFDOORSV�� 

���,QFOXGHV�������NJ�RI�TXHHQ�VFDOORSV�IRU�WKH�\HDU������ 

���0DULQH�UHVRXUFHV�KDYH�EHFRPH�DZDUH�RI�D�SRWHQWLDO�HUURU�LQ�RQH�RI�WKH�GDWDEDVHV��7KLV�PD\�OHDG�WR�PLQRU�YDULD�
WLRQV�LQ�VRPH�RI�WKHVH�ILJXUHV��7KHVH�KDYH�EHHQ�FRUUHFWHG�DQG�DQ\�GLIIHUHQFHV�ZHUH�PLQRU� 

$33(1',;�, 
&200(5&,$/�/$1',1*6��6+(//),6+ 

dŚĞƐĞ�ĮŐƵƌĞƐ�ĂƌĞ�ĨŽƌ�ĐŽŵŵĞƌĐŝĂů�ůĂŶĚŝŶŐƐ�ďǇ�:ĞƌƐĞǇ�ǀĞƐƐĞůƐ�ĂŶĚ�ĂƌĞ�ŝŶ�ŬŝůŽŐƌĂŵŵĞƐ͘�dŚĞǇ�ĂƌĞ�ĐŽƌƌĞĐƚ�ĂƐ�ŽĨ�DĂƌĐŚ�ϮϬϮϭ͘ 



ϱϭ 

0DULQH�5HVRXUFHV�$QQXDO�5HSRUW����� 

6SHFLHV ���� ���� ���� ���� ���� ���� ���� ϮϬϭϳ ϮϬϭϴ ϮϬϭϵ ϮϬϮϬ 

�ůŽŶĚĞ�ZĂǇ Ϯϱϱϵϯ Ϯϱϱϳϯ ϲϬϲϱϳ ϳϲϰϴϴ ϴϲϳϰϳ ϲϲϴϰϴ ϳϰϭϳϬ ϯϰϯϳϬ ϱϮϲϱϱ ϰϲϯϰϯ ϲϬϴϬϭ 

�ŽŐĮƐŚ ϵϮϮϱ ϭϬϭϮϲ ϭϭϳϲϭ ϭϬϭϬϰ ϴϱϮϱ Ϯϯϲϳ ϲϯϱϰ ϵϳϯϬ ϳϭϱϰ ϲϲϯϰ ϳϳϲϵ 

tƌĂƐƐĞ ϭϬϬ ϰϱϰ ϭϵϱϳ ϭϱϰϯ ϯϴϮϯ ϰϰϴϱ ϱϭϲϵ ϱϱϴϴ ϳϮϰϴ ϰϱϬϮ ϰϯϮϭ 

�ůĂĐŬ�^ĞĂ��ƌĞĂŵ Ϯϲϴϱϲ ϭϳϵϱϰ ϭϬϳϭϳϯ ϯϭϮϱϯ Ϯϯϭϰϭ Ϯϭϴϱϴ ϳϴϲϵ ϯϴϮϯ ϵϴϰϳ ϯϬϱϮ ϰϳϵϲ 

>ĞƐƐĞƌ�^ƉŽƩĞĚ��ŽŐĮƐŚ ϯϰϯϬ ϴϬϬ ϭϬϮϱϴ ϭϭϰϰϯ ϭϮϳϵϲ ϭϵϰϵϰ ϭϬϳϯϱ ϯϲϬϬ ϵϱϬϬ ϳϱϵϬ ϰϴϲϬ 

DĂĐŬĞƌĞů ϳϯϱϭ ϲϱϱϬ ϳϵϰϱ ϴϱϲϰ ϲϲϯϵ ϯϬϳϳ Ϯϳϭϰ ϯϰϳϲ ϯϰϯϲ ϮϭϬϬ ϱϮϮϳ 

�ŽŶŐĞƌ��ĞůƐ ϯϱϳϴ ϯϮϳϲ ϮϬϵϯ ϭϵϳϵ ϭϲϯϱ ϭϬϳϱ ϮϱϱϬ Ϯϳϱϯ ϯϭϵϰ ϮϬϲϵ ϭϲϰϵ 

WŽůůĂĐŬ ϴϳϳϭ ϮϭϬϱϵ ϵϮϮϳ ϴϰϰϱ ϲϯϮϳ ϰϲϲϯ ϮϰϱϮ ϮϯϬϬ ϭϲϴϵ ϭϬϲϲ ϭϲϳϯ 

^ŵŽŽƚŚ�,ŽƵŶĚ ϯϭϯϮ ϲϭϮ ϭϰϲϯϲ ϭϳϱϴϳ ϭϬϵϮϳ ϮϱϮϬϬ ϴϮϴϬ ϭϴϬϯ ϱϬϳϬ ϯϯϰϬ Ϯϭϳϴ 

tŚŝƟŶŐ ϮϳϲϮ ϭϭϳ ϮϱϮ ϰϵϱ ϯϬϮϰ ϮϴϬϰ ϭϬϭϮ ϭϲϮϰ ϭϯϵϭ ϳϴϳ ϳϰϲ 

�ƌŝůů ϯϵϮϴ ϲϲϭϬ Ϯϯϯϲ ϯϰϭϰ ϰϭϳϮ ϯϵϳϭ ϭϴϰϯ ϭϱϴϰ ϭϯϵϯ ϭϲϮϵ ϭϳϭϭ 

�ĂƐƐ ϭϰϬϳϳ ϭϳϯϮϰ ϭϭϱϯϳ ϭϯϯϲϲ ϭϬϵϮϵ ϴϵϲϬ ϳϯϬϲ ϭϰϴϯ ϭϰϳϲ ϲϲϰϵ ϳϱϰϮ 

�Ƶůů�,ƵƐƐ�ͬ�'ƌĞĂƚĞƌ�
^ƉŽƩĞĚ��ŽŐĮƐŚ 

ϮϲϮϯ ϭϰϰϱ ϭϯϵ ϰϲ ϰϮϲ ϮϮϯ ϭϬϰϮ ϭϯϮϯ ϴϱϵ ϮϮϯϴ ϭϳϬϬ 

WůĂŝĐĞ Ϯϵϱϭ ϱϬϭϲ ϮϰϮϭ ϮϳϬϮ Ϯϭϱϵ Ϯϭϱϲ ϭϰϮϳ ϭϮϰϱ ϴϬϯ ϵϯϲ ϲϰϳ 

dƵƌďŽƚ ϴϵϲ ϯϬϮϵ ϮϬϳϬ Ϯϰϲϴ ϮϬϯϱ Ϯϯϯϭ ϵϮϰ ϭϭϴϲ ϲϴϬ ϱϰϯ ϲϱϮ 

'ƌĞǇ�DƵůůĞƚ ϮϱϮϵ ϮϮϬϮ ϭϱϮϳ ϮϱϱϮ Ϯϯϳϴ Ϯϭϵϵ Ϯϰϭϲ ϳϴϵ ϵϯϮ Ϯϭϱϰ Ϯϵϳϱ 

�ŽǀĞƌ�^ŽůĞ ϭϱϴϱ ϭϳϲϴ ϭϮϳϵ ϮϯϴϮ ϭϬϵϯ ϭϬϬϳ ϵϱϭ ϳϱϱ ϭϱϵϰ ϲϵϲ ϲϳϮ 

�ŶŐůĞƌ�&ŝƐŚ�ͬ�DŽŶŬĮƐŚ ϭϱϯ ϭϭϳϬ ϰϭ ϯϰϴ ϴϰϰ ϭϮϮϲ ϱϳϲ ϰϳϳ Ϯϱϴ ϰϲϲ ϲϬϭ 

ZĞĚ�'ƵƌŶĂƌĚ Ϭ ϴϱϱ ϮϳϬϳ Ϯϴϯϵ Ϯϴϵϵ Ϯϲϴϯ Ϯϴϲϲ ϰϯϴ ϭϵϰϬ ϭϮϰϯ ϭϯϬϰ 

^ĂŶĚ�^ŽůĞ Ϯϰϱ ϵϭϬ ϳϬϲ ϱϵϱ ϭϬϱϮ ϭϭϵϮ ϴϯϭ ϰϯϰ ϯϳϵ Ϯϯϰ ϭϭϬϵ 

dŽƉĞ ϯϬ ϮϳϬ ϲϲϬ ϰϮϵ ϮϵϬ ϯϰϱ Ϯϱϵϵ ϮϴϬ ϭϴϭ ϰϬ ϯϬϲ 

WŽƵƟŶŐ ϭϲϬϰ ϭϭϱϬ ϭϬϴϱ ϭϰϴϬ ϴϱϬ ϭϭϬϬ ϵϭϬ Ϯϲϭ ϴϳϬ ϯϯϮ ϰϲϵ 

ZĞĚ�DƵůůĞƚ ϭϵϱ ϰϯϬ ϲϵϴ ϯϮϯ Ϯϯϱ ϭϮϴ ϭϴϮ ϭϵϰ ϭϯϯ Ϯϱϰ Ϯϯϱ 

^ŶŝƉĞ�ͬ�'ĂƌĮƐŚ ϭ ϭ ϭ ϭϬϬ ϰ ϭϯ ϯϱ ϭϯϴ ϰϮ ϭϴ Ϭ 

,ŽƌƐĞ�DĂĐŬĞƌĞů ϯ Ϭ ϭϴϱ ϭϵϬ ϭϰϴ Ϯϲϵ Ϭ ϭϭϰ ϭϵϭ Ϯϴ ϮϴϬ 

hŶĚƵůĂƚĞ�ZĂǇ Ϯϭϴϯ Ϭ Ϭ Ϭ Ϭ Ϭ ϰϬ ϲϱ ϵϲϬ ϭϳϬϮ ϵϱ 

>ĞŵŽŶ�^ŽůĞ Ϭ Ϭ ϭϭ Ϭ ϭ Ϭ Ϭ ϲϭ ϱϳ Ϭ ϯϭ 

'ƌĞǇ�'ƵƌŶĂƌĚ ϳϴϯ ϴϱ Ϭ Ϭ Ϭ Ϭ Ϯϲ ϰϲ ϰϴ ϲ ϱϭ 

dƌŝŐŐĞƌ�&ŝƐŚ ϴ Ϭ ϭ Ϭ ϱ ϯ ϯ ϰϯ Ϭ Ϯ ϯ 

>ŝŶŐ ϮϬϵ ϰϳϴ ϱϳϮ ϯϳϰ ϯϯϭ ϭϴϰ ϯϳ ϯϬ Ϭ ϯ ϵϯ 

^ĂŶĚ��ĞůƐ ϯϭϭ ϭϱ ϭϯ ϭϵ ϭϳ ϱ ϯϬ ϮϮ ϯϭ ϴ ϯϭ 

�ŽĚ Ϯϱϭ ϯϬϮ ϴ Ϯ ϰϱϵ Ϯϴ ϱϱ ϮϬ Ϯϱ ϭϵϰ ϭϬ 

'ŝůƚ-ŚĞĂĚ��ƌĞĂŵ ϲϬ Ϭ ϱϱϬ ϳ Ϭ Ϭ ϭϮϬ ϭϴ ϮϬ Ϯϱϰ ϱϲϮ 

dŚŽƌŶďĂĐŬ�ZĂǇ ϭϬϰ ϲϮ Ϯϯϴ Ϯϱ ϭϯ ϭϬ ϭϵϬ ϭϬ Ϯϭ ϳϲ Ϭ 

^ĞĂ�dƌŽƵƚ ϭ Ϭ Ϯ Ϭ ϲ Ϭ ϭ ϭ Ϭ Ϭ ϭ 

,ŝƐƚŽƌŝĐ�-�^ŬĂƚĞͬZĂǇ ϭϬϰϰϴ ϭϰϱϵϰ Ϭ Ϭ ϭϯ Ϭ Ϭ Ϭ Ϭ Ϭ Ϭ 

^ŵĂůů-ĞǇĞĚ�ZĂǇ ϰϱϴϮ ϭϬϳϭ ϭϰϳϴ ϴϮϯ ϰϴϵ ϭϭϴϳ Ϭ Ϭ ϭϬ ϱ Ϭ 

WŽƌďĞĂŐůĞ�^ŚĂƌŬ ϯϬϬ Ϭ Ϭ Ϭ Ϭ Ϭ Ϭ Ϭ Ϭ Ϭ Ϭ 

:ŽŚŶ��ŽƌǇ� ϵ ϭϭ ϱ ϲϱ ϱ ϲ Ϯϴ Ϭ ϲϰ ϰϵ ϰϯϯ 

^ŚĂĚ� ϲ Ϭ Ϭ Ϭ Ϭ Ϭ ϭϯϱ Ϭ Ϭ ϱ Ϭ 

^ƉƵƌĚŽŐ� Ϭ ϯϳ Ϭ ϴ ϱ Ϭ Ϭ Ϭ Ϭ Ϭ Ϭ 

,ĞƌƌŝŶŐ� Ϭ Ϭ ϰϬ Ϭ Ϭ Ϭ Ϭ Ϭ Ϭ Ϯ ϰ 

&ůŽƵŶĚĞƌ� Ϭ Ϭ ϯ Ϭ Ϭ Ϭ Ϯ Ϭ Ϭ Ϭ Ϭ 

,ĂĚĚŽĐŬ� Ϭ Ϭ Ϭ Ϭ Ϭ Ϭ Ϭ Ϭ ϰϰ Ϭ Ϭ 

^ĂŝƚŚĞ� Ϯ Ϭ Ϭ Ϭ Ϭ Ϭ Ϭ Ϭ Ϭ Ϭ Ϭ 

$33(1',;�,, 
&200(5&,$/�/$1',1*6��:(7),6+ 

dŚĞƐĞ�ĮŐƵƌĞƐ�ĂƌĞ�ĨŽƌ�ĐŽŵŵĞƌĐŝĂů�ůĂŶĚŝŶŐƐ�ďǇ�:ĞƌƐĞǇ�ǀĞƐƐĞůƐ�ĂŶĚ�ĂƌĞ�ŝŶ�ŬŝůŽŐƌĂŵŵĞƐ͘�dŚĞǇ�ĂƌĞ�ĐŽƌƌĞĐƚ�ĂƐ�ŽĨ�DĂƌĐŚ�ϮϬϮϭ͘ 



ϱϮ 

*RYHUQPHQW�RI�-HUVH\ 

'��Z�E�D� ϮϬϭϬ ϮϬϭϭ ϮϬϭϮ ϮϬϭϯ ϮϬϭϰ ϮϬϭϱ ϮϬϭϲ ϮϬϭϳ ϮϬϭϴ ϮϬϭϵ ϮϬϮϬ 

�ŝǀŝŶŐ� ϲϳϯ ϯϱϳ ϳϭϭ ϳϬϬ ϳϮϯ ϳϱϴ ϯϵϯ ϭϰϬϳ ϭϲϱϵ Ϯϰϯϲ ϭϲϱϲ 

�ƌĞĚŐĞ� ϭϴϲϳ ϯϴϬϭ ϯϰϳϮ ϯϭϳϭ ϰϯϭϴ ϮϵϳϬ ϰϰϭϴ ϰϭϬϲ ϰϬϱϴ ϯϭϲϰ Ϯϱϯϵ 

�ŶŐůŝŶŐ� ϯϭϴϰ ϰϮϯϯ ϯϴϰϱ ϲϰϬϬ ϮϳϱϮ Ϯϳϲϴ ϮϬϰϮ ϮϰϬϯ Ϯϴϭϴ ϮϭϬϱ ϮϵϱϬ 

>ŽŶŐ�>ŝŶĞƐ� ϭϭϴϮϬ ϭϰϰϳϬ ϵϵϭϭ ϳϰϵϭ ϭϭϲϴ ϮϮϬϬ ϯϵϳϮ ϵϬϵ Ϯϱϭϴ ϴϮϬϬ ϭϯϬϬϬ 

>Žǁ�tĂƚĞƌ Ϭ Ϭ Ϭ Ϭ Ϯ Ϯ Ϭ Ϭ Ϭ ϰϬ ϭϬϬ 

'ŝůůŶĞƚ�ϬϵϬ�-�Ϭϵϵ ϳϮϬϭϬ ϴϱϴϮϳ ϭϯϮϮϰϬ ϭϵϭϮϳϴ ϭϰϭϬϲϬ ϭϬϵϭϵϲ ϭϬϲϮϰϱ ϯϮϳϬϯ Ϯϭϭϲϱ ϭϱϳϭ ϳϴϴϰ 

'ŝůůŶĞƚ�ϭϬϬ�-�ϭϭϵ ϭϵϮϯϵ ϭϵϵϱϰ Ϯϰϳϱϲ ϭϭϳϬϬ ϭϱϴϮϬ ϲϱϳϬ ϴϭϰϬ ϮϮϯϮϮ ϭϲϭϬϬ ϱϭϬϵϱ ϴϱϱϰϱ 

'ŝůůŶĞƚ�ϭϮϬ�-�Ϯϭϵ ϲϱϰϬ ϭϭϰϭϬ ϲϲϰϬ ϲϳϱϬ ϮϮϬϬ ϴϯϲϬ ϭϭϴϬϬ ϯϱϳϰ ϱϵϬϬ ϯϰϬϬ ϭϬϬϬ 

,ŝƐƚŽƌŝĐ�'ŝůů�EĞƚ ϮϬϬ ϳϱϬϰ Ϭ Ϭ Ϭ Ϭ Ϭ Ϭ Ϭ Ϭ Ϭ 

,ŝƐƚŽƌŝĐ�DĞƐŚ ϴϮϯϬ ϰϬϱϬ Ϭ Ϭ Ϭ Ϭ Ϭ Ϭ Ϭ Ϭ Ϭ 

,ŝƐƚŽƌŝĐ�dĂŶŐůĞ�ϭϬϬ ϭϲϬϬ ϭϮ Ϭ Ϭ ϯ Ϭ Ϭ Ϭ Ϭ Ϭ Ϭ 

,ŝƐƚŽƌŝĐ�dĂŶŐůĞ�ϭϮϬ ϰϳϬϬ ϯϯϬϬ Ϭ Ϭ Ϭ Ϭ Ϭ Ϭ Ϭ Ϭ Ϭ 

,ŝƐƚŽƌŝĐ�dĂŶŐůĞ�ϭϯϬ ϱϬϬϬ ϲϰϬ Ϭ Ϭ Ϭ Ϭ Ϭ Ϭ Ϭ Ϭ Ϭ 

,ŝƐƚŽƌŝĐ�dĂŶŐůĞ�ϵϬ Ϭ Ϭ Ϭ Ϭ Ϭ Ϭ Ϭ Ϭ Ϭ Ϭ Ϭ 

,ŝƐƚŽƌŝĐ�dƌĂŵŵĞů ϯϬϬϬ ϮϱϱϬ Ϭ Ϭ Ϭ Ϭ Ϭ Ϭ Ϭ Ϭ Ϭ 

^ĞŝŶĞ�EĞƫŶŐ�ϬϴϬ�-�Ϭϵϵ Ϭ Ϭ Ϭ ϭϱϬϬ Ϭ Ϭ Ϭ Ϭ Ϭ Ϭ Ϭ 

dĂŶŐůĞ�ϮϮϬн ϭϬϳϵϴϰ ϲϭϬϰϴ ϯϭϲϯϬ ϱϱϱϮϭ ϴϮϬϰϬ ϭϭϯϬϳϬ ϲϬϳϮϬ ϱϬϮϯϮ ϳϲϱϳϵ ϱϲϱϳϬ ϲϮϮϰϵ 

dƌĂŵŵĞů�ϬϵϬ�-�Ϭϵϵ ϱϱϬϬ ϰϵϬϬ ϲϭϱϬ ϯϳϰϱϬ ϭϳϬϰ ϴϭϯϲ ϵϲϬϬ ϭϭϭϳϯ ϯϲϬ Ϭ Ϭ 

dƌĂŵŵĞů�ϭϬϬ�-�ϭϭϵ ϭϯϴϬϬ ϰϯϰϬ ϭϰϬϬϬ ϵϴϬϬ ϮϬϴϬϬ ϮϴϵϬϬ ϭϵϯϬϭ ϭϯϬϬϵ ϳϱϬϬ ϲϳϵϭ ϴϭϬϮ 

dƌĂŵŵĞů�ϭϮϬ�-�Ϯϭϵ ϯϲϬϬ ϮϬϬϬ ϮϯϬϲϬ Ϭ ϭϭϬϲϬ ϭϬϬϬ Ϯϲϯϴ ϰϭϲ ϭϭϵϬ ϭϯϬϬϭ ϭϭϰϵϯ 

dƌĂŵŵĞů�ϮϮϬн ϴϴϬϬ Ϭ ϯϴϬϬ ϱϯϬϬ ϮϰϮϬϮ ϲϲϰϬ Ϭ ϴϭϭϳ ϭϯϲϬϬ ϭϵϭϰϮ ϮϭϬϬ 

�ƵƩůĞĮƐŚ�WŽƚƐ ϭϱϯ ϱϴϴ ϴϯϳ ϲϮϲ ϲϱϯ ϭϬϴϬ ϭϭϯϭ ϵϳϮ ϯϲϰϴ ϰϲϮϲ ϯϵϱϵ 

&ŝƐŚ�dƌĂƉƐ� Ϭ Ϭ Ϯϯϱ ϯϮϬ Ϯϲϴ ϰϯϳ ϯϯϭ ϭϰϯ Ϭ ϭϴ Ϭ 

'ƌĞĞŶ��ƌĂď�WŽƚƐ� Ϭ Ϭ Ϭ Ϭ Ϭ Ϭ Ϭ Ϭ Ϭ Ϭ Ϭ 

WƌĂǁŶ�WŽƚƐ� Ϭ Ϭ Ϭ ϰϰϬ Ϭ Ϭ Ϯϰ ϵϲ ϲϯϭ Ϭ ϳϱ 

tŚĞůŬ�WŽƚƐ� ϭϳϰϱϱϴ ϭϯϰϳϰϴ ϭϴϭϳϳϱ Ϯϯϴϳϳϯ ϭϮϵϬϱϯ ϭϯϭϳϴϲ ϭϵϮϮϭϱ ϭϰϲϱϲϭ ϯϯϲϭϵϬ ϯϰϴϮϭϯ ϭϰϭϰϰϰ 

�ƌĞĞůƐ� ϭϴϱϵϭϴ ϮϬϱϴϵϲ ϮϬϬϯϵϯ ϭϰϭϬϳϴ ϭϯϯϳϴϲ ϭϯϵϬϰϭ ϭϬϱϳϳϲ ϭϭϰϴϭϬ ϭϮϮϰϭϮ ϵϵϰϯϱ ϳϮϬϭϱ 

��WŽƚƐ� ϵϳϰϯ ϴϰϰϱ ϭϰϵϯϰ ϭϱϳϲϴ ϮϱϬϯϳ Ϯϲϱϴϰ ϮϰϮϬϲ ϯϯϯϱϳ Ϯϵϭϰϴ ϵϱϬϲϵ ϴϵϰϳϮ 

/ŶŬ-tĞůůƐ� ϭϵϭϵϮϬ ϮϭϭϮϬϬ ϮϰϱϳϮϭ ϮϲϭϴϯϬ Ϯϭϭϱϱϵ ϭϵϱϵϮϭ ϭϳϰϳϲϬ Ϯϱϰϯϯϯ ϮϱϱϬϳϰ ϮϰϮϳϵϱ ϭϳϳϳϳϯ 

WĂƌůŽƵƌ�WŽƚƐ ϭϯϱϲϯϲϳ ϭϰϱϮϴϱϯ ϭϰϬϯϴϯϳ ϭϯϵϳϭϱϱ ϭϯϬϬϮϴϲ ϭϮϱϴϭϳϰ ϭϯϵϴϰϯϲ ϭϱϬϵϴϭϴ ϭϯϵϳϭϬϴ ϭϭϱϳϰϲϭ ϴϵϴϰϳϮ 

�ĞĂŵ�dƌĂǁů�ϬϴϬ�-�Ϭϵϵ Ϭ ϭϮ Ϭ Ϭ Ϭ ϭϮ ϲϬ Ϭ Ϭ Ϭ Ϭ 

KƩĞƌ�dƌĂǁů��ŽƩŽŵ�ϬϴϬ�-�
Ϭϵϵ 

ϯϮϬϭ ϯϳϵϳ ϯϬϵϬ ϮϬϲϮ ϭϮϲϮ ϯϯϮϬ ϮϬϰϬ ϵϵϰ ϭϯϯϱ ϭϮϬϲ ϭϰϭϱ 

KƩĞƌ�dƌĂǁů�DŝĚ-ǁĂƚĞƌ�ϬϴϬ�-�
Ϭϵϵ 

Ϭ Ϭ Ϭ ϭϬϯϲ ϱϱϱ ϭϮϰϱ ϱϴϱ ϭϮ Ϯϴ Ϭ Ϭ 

WĂŝƌ�dƌĂǁůŝŶŐ��ŽƩŽŵ�ϬϴϬ�-�
Ϭϵϵ 

Ϭ Ϭ Ϭ ϰϰ Ϭ Ϭ Ϭ Ϭ Ϭ Ϭ Ϭ 

WĂŝƌ�dƌĂǁůŝŶŐ�DŝĚ-ǁĂƚĞƌ�
ϬϴϬ�-�Ϭϵϵ 

ϭϳϮ ϴϬϭ ϰϭϰϬ Ϭ ϵϬϵ ϯϰϬ Ϭ Ϭ Ϭ Ϭ Ϭ 

$33(1',;�,,, 
&200(5&,$/�),6+,1*�())257 

dŚĞƐĞ�ĮŐƵƌĞƐ�ĂƌĞ�ĨŽƌ�ĐŽŵŵĞƌĐŝĂů�ůĂŶĚŝŶŐƐ�ďǇ�:ĞƌƐĞǇ�ǀĞƐƐĞůƐ�͘�dŚĞǇ�ĂƌĞ�ĐŽƌƌĞĐƚ�ĂƐ�ŽĨ�DĂƌĐŚ�ϮϬϮϭ͘ 


