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ūƊƇƃƐƋƈ�ƒƑƇƆƑƕƑƅƎƈƐƑ�ƒƓƋ�ƒƑƇƇƈƓƉƍƈ
ŷƑƐƇƃ�ƋƔƔƎƈƇƑƅƃƐƋƌ�ƋƔƎƃƏƔƍƑƌ�ƍƖƎƟƕƖƓƞ�ƋƏƈƐƋ�ūƄƐ�ŴƋƐƞ

ųƈƙƈƐƊƈƐƕƞ�
ťƔ�ť��ŪƑƎƑƕƖƘƋƐ��ƍƃƐƇ��ƗƋƎƑƔ��ƐƃƖƍ��ŰūŶ�ťŻƀ�

ŭ�ť��ŭƃƓƒƑƅ��ƍƃƐƇ��ƗƋƎƑƔ��ƐƃƖƍ��ūŷ�ųţŰ�

ūƛƓƃƍ��ƈƉƈƆƑƇƐƋƍ�ƋƔƎƃƏƔƍƑƌ�ƗƋƎƑƔƑƗƋƋ��������ɠ����� �,VKUDT��
,VODPLF�3KLORVRSK\�<HDUERRN��������ɠ�����Ɉ�ů���űűű�lŴƃƇƓƃ{��������Ɉ�
����Ɣ�

,6%1��������������������ƅ�ƒƈƓ��

ŧƈƔƢƕƞƌ�ƅƞƒƖƔƍ�ƈƉƈƆƑƇƐƋƍƃ�ƋƔƎƃƏƔƍƑƌ�ƗƋƎƑƔƑƗƋƋ�lūƛƓƃƍ� �lűƊƃƓƈ�
ƐƋƈ{��ƔƑƇƈƓƉƋƕ����ƔƕƃƕƟƋ�Ɛƃ�ƓƖƔƔƍƑƏ��ƃƐƆƎƋƌƔƍƑƏ�Ƌ�ƗƓƃƐƙƖƊƔƍƑƏ�ƢƊƞƍƃƘ��
ƒƑƔƅƢƜƈƐƐƞž� ƛƋƓƑƍƑƏƖ� ƔƒƈƍƕƓƖ� ƃƍƕƖƃƎƟƐƞƘ� ƒƓƑƄƎƈƏ� ƋƔƎƃƏƔƍƑƌ� ƗƋƎƑ�
ƔƑƗƔƍƑƌ�ƏƞƔƎƋ�Ƌ�ƒƓƋƐƃƇƎƈƉƃƜƋž�ƒƈƓƖ�ƅƈƇƖƜƋƘ�ƓƑƔƔƋƌƔƍƋƘ�Ƌ�ƊƃƓƖƄƈƉƐƞƘ�
ƁƊƊƄžŽƇŻŹƋžƄžƂ�
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7KH�WHQWK�LVVXH�RI�WKH�,VODPLF�3KLORVRSK\�<HDUERRN�ɍ,VKUDTɎ�FRQWDLQV����
DUWLFOHV� LQ�5XVVLDQ��(QJOLVK� DQG�)UHQFK�� GHDOLQJ�ZLWK� D�ZLGH� UDQJH�RI� WRSLFV�
FXUUHQW�LQ�WKH�,VODPLF�SKLORVRSKLFDO�WKRXJKW�DQG�DXWKRUHG�E\�WKH�OHDGLQJ�5XVVLDQ�
DQG�IRUHLJQ�H[SHUWV�
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ŦƎƃƅƐƞƌ�ƓƈƇƃƍƕƑƓ
ƂƐƋƔ�ƀƛƑƕƔ��ūƐƔƕƋƕƖƕ�ƋƔƏƃƋƎƋƕƔƍƋƘ�ƋƔƔƎƈƇƑƅƃƐƋƌ��ťƈƎƋƍƑƄƓƋƕƃƐƋƢ�

ųƈƇƃƍƙƋƑƐƐƃƢ�ƍƑƎƎƈƆƋƢ
ŦƖƎƃƏƓƈƊƃ�ţƃƅƃƐƋ��ūƓƃƐƔƍƋƌ�ƋƐƔƕƋƕƖƕ�ƗƋƎƑƔƑƗƋƋ��ūƓƃƐ�
ŭƃƓƏƈƎƃ�ŤƃƗƗƋƑƐƋ��ŰƈƃƒƑƎƟƔƍƋƌ�ƖƐƋƅƈƓƔƋƕƈƕ�ƅƑƔƕƑƍƑƅƈƇƈƐƋƢ��ūƕƃƎƋƢ�
ŦƈƓƘƃƓƇ�ŤƑƅƈƓƋƐƆ��ŬƈƎƟƔƍƋƌ�ƖƐƋƅƈƓƔƋƕƈƕ��ŴŻţ�
ŬƑƊƈƗ�ƅƃƐ�ƀƔƔ��ŵơƄƋƐƆƈƐƔƍƋƌ�ƖƐƋƅƈƓƔƋƕƈƕ��ŦƈƓƏƃƐƋƢ�
ŲƋƎƃƓ�ŦƃƓƓƋƇƑ�ŭƎƈƏƈƐƕƈ��ůƖƓƔƋƌƔƍƋƌ�ƖƐƋƅƈƓƔƋƕƈƕ��ūƔƒƃƐƋƢ�
ŧƈƐƋ�ŦƓƋƎ��ŶƐƋƅƈƓƔƋƕƈƕ�ŲƓƑƅƃƐƔƃ��ŷƓƃƐƙƋƢ�
ŦƃƐƔ�ŧƃƌƄƈƓ��ŷƓƃƐƍƗƖƓƕƔƍƋƌ�ƖƐƋƅƈƓƔƋƕƈƕ�ƋƏ��ŦƤƕƈ��ŦƈƓƏƃƐƋƢ�
ŷƃƓƘƃƇ�ŧƃƗƕƃƓƋ��ūƐƔƕƋƕƖƕ�ƋƔƏƃƋƎƋƕƔƍƋƘ�ƋƔƔƎƈƇƑƅƃƐƋƌ��ťƈƎƋƍƑƄƓƋƕƃƐƋƢ�
ŧƃƐƋƠƎƟ�ŧƈ�ŴƏƈƕ��ŰŹŰū��ŷƓƃƐƙƋƢ�
ŦƖƎƃƏƘƖƔƈƌƐ�ūƄƓƃƘƋƏƋ�ŧƋƐƃƐƋ��ūƓƃƐƔƍƋƌ�ƋƐƔƕƋƕƖƕ�ƗƋƎƑƔƑƗƋƋ��ūƓƃƐ�
ŵƃƖƗƋƍ�ūƄƓƃƆƋƏ��ūƐƔƕƋƕƖƕ�ƅƑƔƕƑƍƑƅƈƇƈƐƋƢ�ųţŰ��ųƑƔƔƋƢ�
ůƈƘƇƋ�ūƏƃƐƋƒƖƓ��űŭūű��ūƓƃƐ�
ŻƋƆƈƓƖ�ŭƃƏƃƇƃ��ŵƑƍƋƌƔƍƋƌ�ƖƐƋƅƈƓƔƋƕƈƕ��ƂƒƑƐƋƢ�
ůƃƘƏƖƇ�ƀƓƑƎ�ŭƞƎƞƚ��ŶƐƋƅƈƓƔƋƕƈƕ�ůƃƓƏƃƓƞ��ŵƖƓƙƋƢ�
ŦƈƓƏƃƐ�ŮƃƐƇƑƎƟƕ��ŶƐƋƅƈƓƔƋƕƈƕ�ůƃƍ�ŦƋƎƃ��ŭƃƐƃƇƃ�
űƎƋƅƈƓ�ŮƋƏƠƐ��ŶƐƋƅƈƓƔƋƕƈƕ�ŭƈƐƕƖƍƍƋ��ŴŻţ�
ůƖƘƃƏƏƈƇ�ůƋƔƄƃƘƋ��ŶƐƋƅƈƓƔƋƕƈƕ�ůƖƘƃƏƏƃƇƃ�9��ůƃƓƑƍƍƑ�
ŧƉƈƌƏƔ�ůƑƓƓƋƔ��ŤƑƔƕƑƐƔƍƋƌ�ƍƑƎƎƈƇƉ��ŴŻţ�
ůƈƘƇƋ�ůƖƘƃƍƍƋƍ��ŵƈƆƈƓƃƐƔƍƋƌ�ƖƐƋƅƈƓƔƋƕƈƕ��ūƓƃƐ�
ŴƈƌƌƋƇ�ŸƖƔƈƌƐ�ŰƃƔƓ��ŶƐƋƅƈƓƔƋƕƈƕ�ŧƉ��ťƃƛƋƐƆƕƑƐƃ��ŴŻţ�
ū�ų��ŰƃƔƞƓƑƅ��ūƐƔƕƋƕƖƕ�ƗƋƎƑƔƑƗƋƋ�ųţŰ��ųƑƔƔƋƢ�
ť�ť��ŰƃƖƏƍƋƐ��ūƐƔƕƋƕƖƕ�ƅƑƔƕƑƍƑƅƈƇƈƐƋƢ�ųţŰ��ųƑƔƔƋƢ�
ŻƃƘƓƃƏ�ŲƃƊƖƍƋ��ūƓƃƐƔƍƋƌ�ƋƐƔƕƋƕƖƕ�ƗƋƎƑƔƑƗƋƋ��ūƓƃƐ�
Ŵ�ů��ŲƓƑƊƑƓƑƅ��ūƐƔƕƋƕƖƕ�ƅƑƔƕƑƚƐƞƘ�ƓƖƍƑƒƋƔƈƌ�ųţŰ��ųƑƔƔƋƢ�
ŰƃƔƓƖƎƎƃƘ�ŲƖƓƇƉƃƅƃƇƋ��ŵƈƆƈƓƃƐƔƍƋƌ�ƖƐƋƅƈƓƔƋƕƈƕ��ūƓƃƐ�
ŴƃƇƉƉƃƇ�Ÿ��ųƋƊƅƋ��ƀƍƊƈƕƈƓƔƍƋƌ�ƖƐƋƅƈƓƔƋƕƈƕ��ťƈƎƋƍƑƄƓƋƕƃƐƋƢ�
ţ�ť��ŴƏƋƓƐƑƅ��ūƐƔƕƋƕƖƕ�ƗƋƎƑƔƑƗƋƋ�ųţŰ��ųƑƔƔƋƢ�
ů�ŵ��ŴƕƈƒƃƐƢƐƙ��ūƐƔƕƋƕƖƕ�ƗƋƎƑƔƑƗƋƋ�ųţŰ��ųƑƔƔƋƢ�
ųƋƚƃƓƇ�ŵƈƌƎƑƓ��ŶƐƋƅƈƓƔƋƕƈƕ�ůƃƓƍƅƈƕ��ůƋƎƖƑƍƋ�
Ũ�ţ��ŷƓƑƎƑƅƃ��ūƐƔƕƋƕƖƕ�ƗƋƎƑƔƑƗƋƋ�ųţŰ��ųƑƔƔƋƢ�
ŸƃƏƋƇ�ŸƃƇƃƅƋ��ŷƑƐƇ�ūƄƐ�ŴƋƐƞ��ųƑƔƔƋƢ�
ŴƖƃƇ�ŸƃƍƋƏ��ŮƋƅƃƐƔƍƋƌ�ƖƐƋƅƈƓƔƋƕƈƕ��ŮƋƅƃƐ�
ŴƈƌƌƋƇ�ůƖƘƃƏƏƃƇ�ŸƃƏƈƐƈƋ��ūƐƔƕƋƕƖƕ�ůƖƎƎƞ�ŴƃƇƓƞ��ūƓƃƐ�
ŸƃƔƃƐ�ŸƃƐƃƗƋ��ŭƃƋƓƔƍƋƌ�ƖƐƋƅƈƓƔƋƕƈƕ��ŨƆƋƒƈƕ�
ţƄƇ�ƃƎ�ŸƖƔƈƌƐ�ŸƑƔƓƑƅƒƃƐƃƘ��ūƓƃƐƔƍƋƌ�ƋƐƔƕƋƕƖƕ�ƗƋƎƑƔƑƗƋƋ��ūƓƃƐ�
ŶƋƎƟƢƏ�ź��źƋƕƕƋƍ��ŶƐƋƅƈƓƔƋƕƈƕ�ŴƕƑƐƋ�ŤƓƖƍ��ŴŻţ�
ŴƃƄƋƐƃ�ŻƏƋƇƕƍƈ��ūƐƔƕƋƕƖƕ�ƖƆƎƖƄƎƈƐƐƞƘ�ƋƔƔƎƈƇƑƅƃƐƋƌ��ŴŻţ�

ŰƃƇ�ƅƞƒƖƔƍƑƏ�ƓƃƄƑƕƃƎƋ
ţ�ţ��ŮƖƍƃƛƈƅ��ūƐƔƕƋƕƖƕ�ƗƋƎƑƔƑƗƋƋ�ųţŰ��ųƑƔƔƋƢ�
ŷ�ű��ŰƑƗƃƎ��ūƐƔƕƋƕƖƕ�ƗƋƎƑƔƑƗƋƋ�ųţŰ��ųƑƔƔƋƢ�
ţ�ť��ŲƃƓƋƄƑƍ��ŹƈƐƕƓ�ƋƔƔƎƈƇƑƅƃƐƋƢ�Ƌ�ƍƖƎƟƕƖƓƞ�ūƐƇƋƋ�lŲƖƓƖƛƑƕƕƃƏƃ{�ųŶŧŰ��

ųƑƔƔƋƢ�



(GLWRU
-DQLV�(VRWV��7KH�,QVWLWXWH�RI�,VPDLOL�6WXGLHV��8.�

(GLWRULDO�%RDUG
*KRODPUH]D�$DYDQL��,UDQLDQ�,QVWLWXWH�RI�3KLORVRSK\��,UDQ�
&DUPHOD�%DI˛RQL��7KH�2ULHQWDO�8QLYHUVLW\�RI�1DSOHV��,WDO\�
*HUKDUG�%RZHULQJ��<DOH�8QLYHUVLW\��86$�
:LOOLDP�&��&KLWWLFN��6WRQ\�%URRN�8QLYHUVLW\��86$�
)DUKDG�'DIWDU\��7KH�,QVWLWXWH�RI�,VPDLOL�6WXGLHV��8.�
+DQV�'DLEHU��*RHWKH�8QLYHUVLW\�RI�)UDQNIXUW��*HUPDQ\�
'DQLHO�'H�6PHW��&156��)UDQFH�
*KRODPKRVVHLQ�,EUDKLPL�'LQDQL��,UDQLDQ�,QVWLWXWH�RI�3KLORVRSK\��,UDQ�
-RVHI�YDQ�(VV��7XELQJHQ�8QLYHUVLW\��*HUPDQ\�
(YJHQLD�)URORYD��,QVWLWXWH�RI�3KLORVRSK\��5$6��5XVVLD�
3LODU�*DUULGR�&OHPHQWH��8QLYHUVLW\�RI�0XUFLD��6SDLQ�
'HQLV�*ULO��8QLYHUVLW\�RI�3URYHQFH��)UDQFH�
+DPLG�+DGDYL��,QVWLWXWH�RI�3KLORVRSK\��5$6��5XVVLD�
6RXDG�+DNLP��/HEDQHVH�8QLYHUVLW\��/HEDQRQ�
+DVVDQ�+DQD˛��&DLUR�8QLYHUVLW\��(J\SW�
7DZ˛T�,EUDKLP��,QVWLWXWH�RI�2ULHQWDO�6WXGLHV��5$6��5XVVLD�
0HKGL�,PDQLSRXU��2&,5��,UDQ�
6KLJHUX�.DPDGD��8QLYHUVLW\�RI�7RN\R��-DSDQ�
6H\\HG�0XKDPPDG�.KDPHQHL��6,35,Q��,UDQ�
$EG�DO�+RVHLQ�.KRVURZSDQDK��,UDQLDQ�,QVWLWXWH�RI�3KLORVRSK\�
0DKPXG�(URO�.LOLF��0DUPDUD�8QLYHUVLW\��7XUNH\�
+HUPDQQ�/DQGROW��7KH�,QVWLWXWH�RI�,VPDLOL�6WXGLHV��8.�
2OLYHU�/HDPDQ��8QLYHUVLW\�RI�.HQWXFN\��86$�
0RKDPHG�0HVEDKL��0RKDPPHG�9�8QLYHUVLW\��0RURFFR�
0HKGL�0RKDJKHJK��7HKUDQ�8QLYHUVLW\��,UDQ�
-DPHV�:��0RUULV��%RVWRQ�&ROOHJH��86$�
6H\\HG�+RVH\Q�1DVU��*HRUJH�:DVKLQJWRQ�8QLYHUVLW\��86$�
,OVKDW�1DVLURY��,QVWLWXWH�RI�3KLORVRSK\��5$6��5XVVLD�
9LWDOL\�1DXPNLQ��,QVWLWXWH�RI�2ULHQWDO�6WXGLHV��5$6��5XVVLD�
6KDKUDP�3D]RXNL��,UDQLDQ�,QVWLWXWH�RI�3KLORVRSK\��,UDQ�
1DVUROODK�3RXUMDYDG\��7HKUDQ�8QLYHUVLW\��,UDQ�
6WDQLVODY�3UR]RURY��,QVWLWXWH�RI�2ULHQWDO�0DQXVFULSWV��5$6��5XVVLD�
6DMMDG�+��5L]YL��([HWHU�8QLYHUVLW\��8.�
6DELQD�6FKPLGWNH��,QVWLWXWH�IRU�$GYDQFHG�6WXG\��86$�
$QGUH\�6PLUQRY��,QVWLWXWH�RI�3KLORVRSK\��5$6��5XVVLD�
0DULHWWD�6WHSDQ\DQWV��,QVWLWXWH�RI�3KLORVRSK\��5$6��5XVVLD�
5LFKDUG�&��7D\ORU��0DUTXHWWH�8QLYHUVLW\��86$�

*XHVW�(GLWRUV�RI�WKH�9ROXPH
$QGUH\�/XNDVKHY��,QVWLWXWH�RI�3KLORVRSK\��5$6��5XVVLD�
)DUHV�1RIDO��,QVWLWXWH�RI�3KLORVRSK\��5$6��5XVVLD�
$QGUH\� 3DULERN� �3XUXVKRWWDPD� 5HVHDUFK� &HQWUH�� 3HRSOHVɊ� )ULHQGVKLS� 8QLYHUVLW\��

5XVVLD�
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$VSHFWV�RI�WKH�3KLORVRSKLFDO�7KRXJKW�RI�DO�)DUDEL

&HFLOLD�0DUWLQL�%RQDGHR��$QFLHQW�3KLORVRSKLFDO�9LVXDO�7KHRULHV
DQG�WKHLU�8VH�E\�DO�)ÁUÁEæ �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

&KDUOHV�(��%XWWHUZRUWK��$�7DOH�RI�7ZR�&LWLHV �� � � � � � � � � � � � � � � � � � � � � � � � ��
ųƈƊƃ�ŧƃƅƃƓƋ�ţƓƇƃƍƃƐƋ��ŰƑƅƞƈ�ƒƑƎƋƕƋƚƈƔƍƋƈ�ƒƓƋƐƙƋƒƞ

Ƌ�lƔƑƅƈƓƛƈƐƐƞƌ�ƆƑƓƑƇ{�ŷƃƓƃƄƋ�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
7K©U¨VH�$QQH�'UXDUW��$O�)ÁUÁEæ��7KH�+DSS\�0DUULDJH

EHWZHHQ�/RJLF�DQG�0XVLF �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
-DQLV�(VRWV��7KH�.H\�3DUDGLJPV�RI�DO�)ÁUÁEæɊV�3ROLWLFDO�3KLORVRSK\�

5HYLVLWLQJ�WKH�,VVXH �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
$OH[DQGHU�)LGRUD��1LFROD�3ROORQL��2UGHULQJ�WKH�6FLHQFHV�

DO�)ÁUÁEæ�DQG�WKH�/DWLQDWH�7UDGLWLRQ�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
<RVUD�*DUPL��0©GHFLQH�HW�PXVLTXH�GDQV�OD�SKLORVRSKLH

GɊ$Eė�1DVň U�DO�)ÁUÁEæ��P�������� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
1DGMD�*HUPDQQ��7KH�3RZHU�RI�:RUGV��DO�)ÁUÁEæɊV�3KLORVRSK\

RI�/DQJXDJH�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
5DIDHO�5DP³Q�*XHUUHUR��/Ɋ$ULVWRWH�GɊDO�)DUDEL�HW�VRQ�LQFLGHQFH

VXU�OD�UHQDLVVDQFH�HXURS©HQQH �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
ŸƃƔƃƐ�ŬƖƔƖƗƋƌƃƐ��ůƖƘƃƏƏƃƇ�ŴƃƇƋƍ�ţƎƋƒƖƓ��ŷƋƎƑƔƑƗƋƢ�ƋƏƃƏƃƕƃ

ƅ�ƏƞƔƎƋ�ŷƃƓƃƄƋ�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
ŦƃƎƋƢ�ŭƖƓƏƃƐƆƃƎƋƈƅƃ��ŨƇƋƐƔƕƅƑ�ƗƋƎƑƔƑƗƋƋ�Ƌ�ƐƃƖƍƋ

ƅ�ƐƃƔƎƈƇƋƋ�ƃƎ�ŷƃƓƃƄƋ �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
ţƄƄƃƔ�ţƎƋ�ůƃƐƔƖƓƋ��ŪƃƘƓƃ�ŭƃƘƓƋƊƋ��ŲƑƔƏƈƓƕƐƃƢ�ƔƖƇƟƄƃ

ƐƈƔƑƅƈƓƛƈƐƐƞƘ�ƇƖƛ��ƔƑƆƎƃƔƐƑ�ŷƃƓƃƄƋ�� � � � � � � � � � � � � � � � � � � � � � � � ���
6D\\LG�5H]D�0RD]]HQ��&RQFHSWXDO��3URSRVLWLRQDO�DQG�6\VWHPDWLFDO�$QDO\VLV

RI�)ÁUÁEæɊV�9LHZV�RQ�,QGLYLGXDWLRQ �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���



� ŴƑƇƈƓƉƃƐƋƈ

ţƄƇƖƏƃƎƋƍ�ŰƞƔƃƐƄƃƈƅ��ŷƋƎƑƔƑƗƋƢ�ƅƊƃƋƏƑƒƑƐƋƏƃƐƋƢ�
ƃƎ�ŷƃƓƃƄƋ�Ƌ�ƒƈƓƔƒƈƍƕƋƅƞ�ƍƃƊƃƘƔƕƃƐƔƍƑƌ�ƗƋƎƑƔƑƗƋƋ �� � � � � � � � � � � � ���

-RVKXD�3DUHQV��$OIDUDELɊV�+DUPRQL]DWLRQ��$XWKHQWLF�DQG�([RWHULF�� � � � � � � � � ���
ŷƃƕƋƏƃ�ŻƃƘƋƇƋ��ŴƈƌƌƋƇ�ŸƖƔƈƌƐ�ůƖƔƃƅƋƌƃƐ�

ŴƈƌƌƋƇ�ůƃƘƏƖƇ�ŬƖƔƖƗ�ŴƃƐƋ��ŲƑƐƢƕƋƈ�ƍƃƕƈƆƑƓƋƋ
ƅ�ŭƋƕƃƄ�ƃƎ�ƘƖƓƖƗ�ŷƃƓƃƄƋ�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

)U©G©ULTXH�:RHUWKHU��'©˛QLWLRQV�HW�XVDJHV�GH�OD�UK©WRULTXH�GɊDSU¨V
OHV�'LGDVFDOLD�LQ�5HWKRULFDP�$ULVWRWLOLV�H[�JORVD�$OSKDUDELL�� � � � � � � � � ���

,,�
ŮűŦūŭţ�


�
/RJLF

$QGUH\�6PLUQRY��%HLQJ�DQG�3URFHVV��+RZ�WR�ɉ(GLI\Ɋ�WKH�ɉ$UDE�5HDVRQɊ
�DQG�$Q\�5HDVRQ�DW�DOO� �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

,,,�
ŭ�ūŴŵűųūū�lūŴŷţŸţŰŴŭűŬ�ŷūŮűŴűŷŴŭűŬ�ŻŭűŮž{�


�
7RZDUGV�WKH�+LVWRU\�RI�,VIDKDQ�3KLORVRSKLFDO�6FKRRO

5H]D�+LVDUL��+DPHG�1DML��5HFHQWO\�'LVFRYHUHG�'RFXPHQW
5HJDUGLQJ�WKH�,Q˜XHQFH�RI�$Eė�DO�+ň DVDQ�.ÁVKÁQæ
RQ�0XOOÁ�6ň DGUÁɊV�9LHZV�RQ�0HQWDO�([LVWHQFH�� � � � � � � � � � � � � � � � � � � � � ���

0DWWKHZ�0HOYLQ�.RXVKNL��6DIDYLG�7ZHOYHU�/HWWULVP�EHWZHHQ
6XQQLVP�DQG�6KLĸLVP��0\VWLFLVP�DQG�6FLHQFH�
5DMDE�DO�%XUVæ�YV��0DKň PėG�'LKGÁU�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

,9�
ŷŨŰűůŨŰűŮűŦūƂ�ū�ŴųţťŰūŵŨŮſŰţƂ�ŷūŮűŴűŷūƂ�


�
3KHQRPHQRORJ\�DQG�&RPSDUDWLYH�3KLORVRSK\

Ũ�ţ��ŷƓƑƎƑƅƃ��ůƈƔƕƑ�ƒƓƋƓƑƇƞ�ƅ�ƃƓƃƄƑ�ƋƔƎƃƏƔƍƑƌ�ƍƖƎƟƕƖƓƈ�� � � � � � � � � � � ���
ŷ�ű��ŰƑƗƃƎ��Űƃ�ƒƖƕƋ�ƍ�ƗƈƐƑƏƈƐƑƎƑƆƋƚƈƔƍƑƏƖ�ƋƔƎƃƏƑƅƈƇƈƐƋơ�� � � � � � � ���



�ŴƑƇƈƓƉƃƐƋƈ

9�
ŲţůƂŵū�ŦŮţťŰűŦű�ųŨŧţŭŵűųţ�


�
,Q�0HPRU\�RI�&KLHI�(GLWRU

ŵ�Ŧ��ŭƑƓƐƈƈƅƃ��ţ�ţ��ŮƖƍƃƛƈƅ��ŷ�ű��ŰƑƗƃƎ��ų�ť��ŲƔƘƖ��Ɓ�Ũ��ŷƈƇƑƓƑƅƃ�
ƂƐƋƔ�ƀƛƑƕƔ��ƋƔƔƎƈƇƑƅƃƕƈƎƟ��ƒƈƓƈƅƑƇƚƋƍ��ƓƈƇƃƍƕƑƓ�� � � � � � � � � � � � � � ���

5��9LOR]Q\��Ű�ū��ŲƓƋƆƃƓƋƐƃ��ţ�ť��ŴƏƋƓƐƑƅ��lƀƕƑ�ƓƃƔƔƕƃƅƃƐƋƈ
ƏƈƉƇƖ�ƕƑƄƑƌ�Ƌ�ůƐƑƌ{��ŲƃƏƢƕƋ�ƂƐƋƔƃ�ƀƛƑƕƔƃ�� � � � � � � � � � � � � � � � � � ���

,Q�PHPRULDP

ůƋƔƄƃƘ�ŬƃƊƇƋ�
�0LVEDK�<D]GL�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
ůƖƔƑ�ŧƋƐƑƓƛƑƈƅ�
�0XVR�'LQRUVKRHY�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
ŸƃƔƃƐ�ŸƃƐƃƗƋ�
�+DVVDQ�+DQD˛�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
ŬƑƊƈƗ�ƅƃƐ�ƀƔƔ�
�-RVHI�YDQ�(VV�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

ųƈƊơƏƈ�Ɣƕƃƕƈƌ��ƐƃƒƋƔƃƐƐƞƘ�Ɛƃ�ƃƐƆƎƋƌƔƍƑƏ�Ƌ�ƗƓƃƐƙƖƊƔƍƑƏ�ƢƊƞƍƃƘ �� � � � � ���
6XPPDULHV�RI�WKH�5XVVLDQ�$UWLFOHV�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
ŴƒƋƔƑƍ�ƃƅƕƑƓƑƅ�Ɣƕƃƕƈƌ�ƇƈƔƢƕƑƆƑ�ƅƞƒƖƔƍƃ�� � � � � � � � � � � � � � � � � � � � � � � � � � ���
/LVW�RI�WKH�&RQWULEXWRUV�RI�WKH���WK�,VVXH�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���



$OH[DQGHU�)LGRUD�
�,&5($�Ɉ�8QLYHUVLWDW�$XW²QRPD�GH�%DUFHORQD�

1LFROD�3ROORQL�
�.8�/HXYHQ�

25'(5,1*�7+(�6&,(1&(6��
$/�)À5À%å�$1'�7+(�/$7,1$7(�75$',7,21

���,QWURGXFWLRQ

7KH�UROH�SOD\HG�E\�DO�)ÁUÁEæɊV�WKHRULHV�LQ�WKH�/DWLQ�0LGGOH�$JHV�KDV�EHHQ�
RIWHQ�QHJOHFWHG�DQG�GLPLQLVKHG���7\SLFDO�RI���WK�FHQWXU\�VFKRODUVKLS��VXFK�GLV�
UHJDUG�KDV�RIWHQ�EHHQ�DQ�RXWFRPH�RI�XQJURXQGHG�DVVXPSWLRQV��H�J���WKDW�RQO\�
H[SOLFLW�VRXUFHV�ZHUH� LQ˜XHQWLDO�DQG�RQO\�ɉH[WHQGHGɊ�ZRUNV�KDYH�ɉH[WHQGHGɊ�
LQ˜XHQFH�RQ�WKH�WUDGLWLRQ��DQG�DQ�RXW�GDWHG�DSSURDFK�WR�/DWLQ�PHGLHYDO�SKLORV�
RSK\��,Q�WKH�SDVW�IHZ�GHFDGHV��D�PDWXUH�SRVW�(XURFHQWULF�DSSURDFK�WR�WKH�KLV�
WRU\�RI�ERWK�SKLORVRSK\�DQG�VFLHQFH�JDYH�JURXQG�WR�D�UHGLVFRYHU\�RI�WKH�FHQ�
WUDO�LPSRUWDQFH�RI�,VODPLFDWH�SKLORVRSK\�IRU�WKH�GHYHORSPHQW�RI�6FKRODVWLFLVP�
DQG�WKH�UHOHYDQFH�RI�ɉPLQRUɊ�DXWKRUV�UHJDUGLQJ�LWV�HVWDEOLVKPHQW�

&RQVLGHULQJ�DO�)ÁUÁEæ�D�PLQRU�DXWKRU�ZRXOG�FHUWDLQO\�EH�D�PLVWDNH��+LV�
WKRXJKW� PDUNV� D� WXUQLQJ� SRLQW� IRU� WKH� IDOVDID�� DQG� KLV� LQ˜XHQFH� ODVWHG� IRU�
FHQWXULHV��ERWK�GLUHFWO\�DQG�LQGLUHFWO\��<HW��LI�ZH�ORRN�DW�WKH�/DWLQDWH�ZRUOG��
ZKHQ�FRQVLGHULQJ�WKH�ZRUNV�ZULWWHQ�E\�PHGLHYDO�SKLORVRSKHUV�DQG�WKH�WUDQVOD�
WLRQV�PDGH�RI�DO�)ÁUÁEæɊV�ZRUNV��KLV�UROH�SDOHV�LQ�FRPSDULVRQ�WR�$YLFHQQDɊV�RU�
$YHUURHVɊV��2QO\�D�IHZ�RI�KLV�ZRUNV�ZHUH�DYDLODEOH�LQ�/DWLQ��DQG�IHZ�DXWKRUV�
H[SOLFLWO\�UHIHU�WR�KLV�QDPH��+RZHYHU��LW�LV�QRW�WKH�TXDQWLW\�RI�DYDLODEOH�ZRUNV�
WKDW�PDNHV�D�WKLQNHU�PRUH�RU�OHVV�LQ˜XHQWLDO��$GGLWLRQDOO\��H[SOLFLW�UHIHUHQFHV�

�� 7KLV� DUWLFOH� LV� WKH� XQLWDU\� DQG� RUJDQLF� UHVXOW� RI� D� ORQJ�ODVWLQJ� DQG� SURGXFWLYH� FRO�
ODERUDWLRQ�EHWZHHQ�LWV�DXWKRUV��1RQHWKHOHVV��1LFROD�3ROORQL�LV�UHVSRQVLEOH�IRU�VHFWLRQV��ɇ���
DQG�$OH[DQGHU�)LGRUD�IRU�VHFWLRQV��ɇ��



���2UGHULQJ� WKH�6FLHQFHV� �D O �)ÁUÁEæ �DQG� WKH�/DW LQDWH �7UDGL W LRQ

WR�DQ�DXWKRU�GR�QRW�SODLQO\�PDQLIHVW�WKH�XQLYHUVH�RI�WH[WV��LGHDV��DQG�SUREOHPV�
WKDW�SUDFWLWLRQHUV�FRQVXOWHG�LQ�RUGHU�WR�JURXQG�WKHLU�VSHFXODWLRQV�

,Q� WKLV�DUWLFOH��ZH�GLVFXVV�D�QXPEHU�RI�FDVHV� LQ�ZKLFK�DO�)ÁUÁEæɊV� LQ˜X�
HQFH�LV�UHPDUNDEOH��:H�IRFXV�RQ�WKH�WUHDWPHQW�RI�WZR�PDLQ�FRQWH[WV�LQ�ZKLFK�
RQH�WH[W�LQ�SDUWLFXODU��WKH�.LWÁE�LKň Vň ÁɊ�DO�ɉXOėP��SOD\HG�D�FUXFLDO�UROH��WKDW�RI�
WKH���WK�FHQWXU\�7ROHGDQ�WUDQVODWRUV�DQG�WKDW�RI�WKH�HDUO\�6FKRODVWLF�3DULVLDQ�
PDVWHUV��7KHVH�FDVH�VWXGLHV�VKDOO�EH�FRQVLGHUHG�WR�EH�D�FRQWULEXWLRQ�WR�D�ZLGHU�
GRVVLHU�RQ�WKH�LQ˜XHQFH�RI�DO�)ÁUÁEæ�RQ�WKH�/DWLQDWH�PHGLHYDO�WUDGLWLRQ��D�ZRUN�
ZKLFK�LV�VWLOO�WR�EH�ZULWWHQ�

���7UDQVODWLQJ�DO�)ÁUÁEæ�LQWR�/DWLQ�LQ�7ROHGR

$W� OHDVW� WZR� WHDPV�RI� WUDQVODWRUV�ZHUH�ZRUNLQJ� LQ�7ROHGR� LQ� WKH�VHFRQG�
KDOI�RI�WKH���WK�FHQWXU\��$�˛UVW�JURXS�ZDV�SUREDEO\�OHG�E\�*HUDUG�RI�&UHPRQD�
DQG�LQFOXGHG�DW�OHDVW�RQH�0R]DUDELF�FROODERUDWRU��*DOLSSXV��$�VHFRQG�JURXS�
ZDV�OLNHO\�OHG�E\�WKH�-HZLVK�SKLORVRSKHU�$EUDKDP�LEQ�'DXG��/DW��$YHQGDXWK��
DQG�LQFOXGHG�DQ�,EHULDQ�FROODERUDWRU��'RPLQLFXV�*XQGLVVDOLQXV��ZKR�LQ�WXUQ�
ZRXOG�DOVR�FROODERUDWH�ZLWK�DQRWKHU�WUDQVODWRU��-RKQ�RI�6SDLQ��$QG�LI�RQH�WUXVWV�
WKH�PDQXVFULSW� WUDGLWLRQ�RI� VRPH�RI� WKH�7ROHGDQ� WUDQVODWLRQV��*XQGLVVDOLQXV�
DSSHDUV�WR�KDYH�PDGH�VROR�WUDQVODWLRQV�ODWHU�LQ�KLV�FDUHHU2�

%RWK�*HUDUG� RI�&UHPRQD� DQG�'RPLQLFXV�*XQGLVVDOLQXV�ZHUH�PHPEHUV�
RI�WKH�FKDSWHU�RI�7ROHGRɊV�DUFKELVKRSULF�DQG�LWV�LQVWLWXWLRQDO�RUJDQLVDWLRQ��DQG�
WKH�RYHUDOO�PDQDJHPHQW�RI�7ROHGDQ�WUDQVODWLRQV�ZDV�SUREDEO\�OHG�IURP�WKHUH��
6RPH�VRUW�RI�FHQWUDO�RUJDQLVDWLRQ�RI�WKH�WZR�WHDPV�HQVXUHG�WKH�FRUUHFW�LPSOH�
PHQWDWLRQ�RI�WKH�SURJUDPPH�RI�WUDQVODWLRQV��DYRLGLQJ�RYHUODSV�DQG�SULRULWLV�
LQJ�DXWKRUV�DQG�ZRUNV�WR�EH�UHQGHUHG�LQWR�/DWLQ���$V�D�FRQVHTXHQFH��WKH�WZR�
WHDPV� WHQGHG� WR� IRFXV�RQ� WZR�GLIIHUHQW� VHWV�RI� DXWKRUV��*HUDUG�RI�&UHPRQD�
WUDQVODWLQJ�PRVWO\�VFLHQWL˛F�ZRUNV�DQG�$ULVWRWOHɊV�ERRNV�ZKLOH�*XQGLVVDOLQXV�
ZRUNHG�PRVWO\�RQ�,VODPLFDWH�SKLORVRSKHUV��$OWKRXJK�WKHUH�DUH�FDVHV�LQ�ZKLFK�
WKH�PDQXVFULSW�WUDGLWLRQ�SUHVHUYHV�D�GXDOLW\�RI�SDUWLDO�YHUVLRQV�RI�WKHVH�WUDQVOD�
WLRQV�Ɉ�SUREDEO\�WKH�LQFLGHQWDO�RXWFRPH�RI�WKH�ELSKDVLF�WUDQVODWLQJ�SURFHVV�Ɉ

2� )RU�D�UHFRQVWUXFWLRQ�RI�*XQGLVVDOLQXVɊV�ELRJUDSK\�DQG�7ROHGDQ�DFWLYLWLHV��VHH�1LFROD�
3ROORQL��7KH�7ZHOIWK�&HQWXU\�5HQHZDO�RI�/DWLQ�0HWDSK\VLFV��*XQGLVVDOLQXVɊV�2QWRORJ\�RI�
0DWWHU�DQG�)RUP��7RURQWR��3,06���������SS���ɇ���

�� 6HH�&��%XUQHWW��ɉ7KH�&RKHUHQFH�RI�WKH�$UDELF�/DWLQ�7UDQVODWLRQ�3URJUDP�LQ�7ROHGR�
LQ�WKH�7ZHOIWK�&HQWXU\Ɋ��6FLHQFH�LQ�&RQWH[W������������SS�����ɇ�����DQG�&��%XUQHWW��ɉ/LWHUDO�
7UDQVODWLRQ� DQG� ,QWHOOLJHQW�$GDSWDWLRQ� DPRQJVW� WKH�$UDELF�/DWLQ�7UDQVODWRUV�RI� WKH�)LUVW�
+DOI�RI� WKH�7ZHOIWK�&HQWXU\Ɋ�� LQ�%�0��6FDUFLD�$PRUHWWL�� HG���/D�GLIIXVLRQH�GHOOH� VFLHQ]H�
LVODPLFKH�QHO�0HGLRHYR�HXURSHR��5RPD��$FFDGHPLD�GHL�/LQFHL���������SS���ɇ���
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WKH�WZR�WHDPV�GLG�QRW�WUDQVODWH�WKH�VDPH�ZRUN�WZLFH���7KHUH�DUH�RQO\�YHU\�IHZ�
H[FHSWLRQV�WR�WKLV�RWKHUZLVH�UHOLDEOH�SURFHVV�RI�DYRLGLQJ�UHGXQGDQF\��DPRQJ�
ZKLFK�DO�)ÁUÁEæɊV�.LWÁE�LKň Vň ÁɊ�DO�ɉXOėP�VWDQGV�RXW�

%HIRUH�SDVVLQJ�RQ�WR�H[DPLQH�WKH�RGG�FDVH�RI�WKH�/DWLQ�WUDQVODWLRQV�RI�WKLV�
ZRUN��D�VKRUW�DVVHVVPHQW�RI�WKH�RWKHU�WUDQVODWLRQV�RI�DO�)ÁUÁEæɊV�WH[WV�LV�QHFHV�
VDU\��7KH�FKDUW�EHORZ�VXPPDULVHV�ERWK�/DWLQ�WUDQVODWLRQV�DQG�WUDQVODWRUV�RI�DO�
)ÁUÁEæɊV�ZRUNV�LQ�WKH�0LGGOH�$JHVDFFRUGLQJ�WR�WKH�VXPPDU\�PDGH�E\�0DXUR�
=RQWD�DQG�D�UHFHQW�VWXG\�E\�'DJ�1��+DVVH�DQG�$QGUHDV�%¼WWQHU��

:RUN 7HDP 3HULRG
DO�)ÁUÁEæ��'LVWLQFWLR�VXSHU�OLEUXP�$ULVWRWHOLV��
GH�QDWXUDOL�DXGLWX

*HUDUG�RI�&UHPRQD ��WK�F�

DO�)ÁUÁEæ��'H�V\OORJLVPR *HUDUG�RI�&UHPRQD ��WK�F�
DO�)ÁUÁEæ��'H�VFLHQWLLV *HUDUG�RI�&UHPRQD ��WK�F�
DO�)ÁUÁEæ��'H�LQWHOOHFWX�HW�LQWHOOHFWR *XQGLVVDOLQXV ��WK�F�
DO�)ÁUÁEæ��'H�VFLHQWLLV *XQGLVVDOLQXV ��WK�F�
DO�)ÁUÁEæ��([SRVLWLR�OLEUL�TXLQWL�(OHPHQWRUXP�
(XFOLGLV

*XQGLVVDOLQXV ��WK�F�

DO�)ÁUÁEæ��)RQWHV�TXDHVWLRQXP *XQGLVVDOLQXV ��WK�F�
DO�)ÁUÁEæ��/LEHU�H[HUFLWDWLRQLV�DG�YLDP�IHOLFLWDWLV *XQGLVVDOLQXV ��WK�F�
DO�)ÁUÁEæ��SV����'H�RUWX�VFLHQWLDUXP *XQGLVVDOLQXV ��WK�F�
DO�)ÁUÁEæ��'LGDVFDOLD�LQ�5KHWRULFDP�$ULVWRWHOLV��
H[�*ORVVD�$OIDUDELL

+HUPDQQ�WKH�*HUPDQ ��WK�F�

DO�)ÁUÁEæ��&RPPHQWDULXV�LQ�OLEURV�3K\VLFRUXP�
$ULVWRWHOLV

XQNQRZQ XQNQ�

�� 6HH�&��%XUQHWW�� ɉ6FLHQWL˛F�7UDQVODWLRQV� IURP�$UDELF��7KH�4XHVWLRQ� RI�5HYLVLRQɊ��
LQ�0��*R\HQV��3��'H�/HHPDQV��DQG�$��6PHWV��HGV���6FLHQFH�7UDQVODWHG��/DWLQ�DQG�9HUQDFXODU�
7UDQVODWLRQV�RI�6FLHQWL˛F�7UHDWLVHV�LQ�0HGLHYDO�(XURSH��/HXYHQ��/HXYHQ�8QLYHUVLW\�3UHVV��
�������SS����ɇ���

�� 6HH�0��=RQWD��ɉDO�)ÁUÁEæ��/DWLQ�7UDQVODWLRQV�RIɊ��LQ�+��/DJHUOXQG��HG���(QF\FORSDHGLD�
RI�0HGLHYDO�3KLORVRSK\��'RUGUHFKW��6SULQJHU���������SS�����ɇ�����DQG�'�1��+DVVH�DQG�
$��%¼WWQHU��ɉ1RWHV�RQ�$QRQ\PRXV�7ZHOIWK�&HQWXU\�7UDQVODWLRQV�RI�3KLORVRSKLFDO�7H[WV�
IURP�$UDELF�LQWR�/DWLQ�RQ�WKH�,EHULDQ�3HQLQVXODɊ��LQ�'�1��+DVVH�DQG�$��%HUWRODFFL��HGV���
7KH�$UDELF��+HEUHZ��DQG�/DWLQ�5HFHSWLRQ�RI�$YLFHQQDɊV�3K\VLFV�DQG�&RVPRORJ\��%HUOLQ��
'H�*UX\WHU���������SS�����ɇ�����6HH�DOVR�'��6DOPDQ��ɉ7KH�0HGLHYDO�/DWLQ�7UDQVODWLRQV�
RI�$OIDUDELɊV�:RUNVɊ��1HZ� 6FKRODVWLFLVP� ��� �������� SS�� ���ɇ�����0��$ORQVR�$ORQVR��
ɉ7UDGXFFLRQHV�'HO�$UFHGLDQR�'RPLQJR�*XQGLVDOYRɊ��$O�$QGDOXV� ��� �������� SS�� ���ɇ
����� DQG�0��*ULJQDVFKL�� ɉ/HV� WUDGXFWLRQV� ODWLQHV� GHV� RXYUDJHV� GH� OD� ORJLTXH� DUDEH� HW�
OɊDEU©J©�GɊ$OIDUDELɊ��$UFKLYHV�GɊ+LVWRLUH�'RFWULQDOH�HW�/LWW©UDLUH�GX�0R\HQ��JH������������
SS����ɇ����
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*HUDUG�RI�&UHPRQD�DSSHDUV� WR�KDYH� WUDQVODWHG� WKUHH�ZRUNV�DXWKRUHG�E\�
DO�)ÁUÁEæ��'LVWLQFWLR� LV� D� SDUWLDO� VXPPDU\� RI� WKH� ˛QDO� ERRNV� RI�$ULVWRWOHɊV�
3K\VLFV�ZKLFK��RQH�PD\�VSHFXODWH��ZDV�FRQQHFWHG�WR�*HUDUGɊV�WUDQVODWLRQ�RI�
WKLV�ZRUN�E\�$ULVWRWOH��SHUKDSV�DFFRPSDQ\LQJ�LW�LQ�WKH�$UDELF�PDQXVFULSWV�KH�
XVHG�IRU�KLV�WUDQVODWLRQ��7KLV�ZRUN�LV�IROORZHG�E\�DO�)ÁUÁEæɊV�'H�V\OORJLVPR�
DQG�*HUDUGɊV�WUDQVODWLRQ�RI�.LWÁE�LKň Vň ÁɊ�DO�ɉXOėP��'H�VFLHQWLLV���:H�ZLOO�UHWXUQ�
WR�WKLV�WUDQVODWLRQ�ODWHU��

*XQGLVVDOLQXV�ZRUNHG�RQ� D� IHZ�PRUH� WUDQVODWLRQV�RI� DO�)ÁUÁEæɊV�ZRUNV��
0RPHQWDULO\�OHDYLQJ�DVLGH�KLV�RZQ�YHUVLRQ�RI�'H�VFLHQWLLV��*XQGLVVDOLQXV�UHQ�
GHUHG�LQWR�/DWLQ�WKH�VKRUW�SV\FKRORJLFDO�WUHDWLVH�)æ�DO�ɉDTO��/DW��'H�LQWHOOHFWX�
HW�LQWHOOHFWR���,Q�WKLV�FDVH��WRR��RQH�PD\�ZRQGHU�ZKHWKHU�WKLV�WH[W�LV�UHODWHG�
WR�WKH�WUDQVODWLRQ�RI�$YLFHQQDɊV�'H�DQLPD�E\�*XQGLVVDOLQXV�DQG�,EQ�'DXG��
,Q�IDFW��DO�)ÁUÁEæɊV�'H�LQWHOOHFWX�HW� LQWHOOHFWR� LV�RQO\�RQH�RI�D�VHULHV�RI�SV\�
FKRORJLFDO� WUHDWLVHV� WKDW� WKLV� WHDP�KDG� WUDQVODWHG��8QIRUWXQDWHO\�� WKH� ODFN�RI�
HYLGHQFH�GRHV�QRW�DOORZ�IRU�DQ\WKLQJ�RWKHU�WKDQ�PHUH�KLVWRULFDO�VSHFXODWLRQ��
*XQGLVVDOLQXV�DOVR�WUDQVODWHG�LQWR�/DWLQ�SDUW�RI�DO�)ÁUÁEæɊV�ɉ8\ėQ�DO�PDVÁɊLO��
UHQGHUHG� DV� )RQWHV� TXDHVWLRQXP� RU� )ORV� $OIDUDELL� VHFXQGXP� VHQWHQWLDP�
$ULVWRWHOLV���$OWKRXJK� FRQVWDQWO\� QHJOHFWHG� E\� VFKRODUVKLS�� WKLV� VKRUW�PHWD�
SK\VLFDO� WH[W� SURYLGHG� PHGLHYDO� SKLORVRSKHUV� ZLWK� LQWULJXLQJ� LQVLJKWV� LQWR�
,VODPLFDWH�PHWDSK\VLFV��LQ�FORVH�SUR[LPLW\�WR�$YLFHQQDɊV�/LEHU�GH�SKLORVRSKLD�
SULPD��*XQGLVVDOLQXV� DQG�KLV� WHDP�DOVR� WUDQVODWHG� WKH� VKRUW�/LEHU� H[HUFLWD�
WLRQLV�DG�YLDP�IHOLFLWDWLV��GLVFXVVLQJ�HWKLFDO�LVVXHV�DQG��SRVVLEO\��WKH�([SRVLWLR�
OLEUL�TXLQWL�(OHPHQWRUXP�(XFOLGLV��WKDW�LV��WKH�GLVFXVVLRQ�RI�WKH�˛IWK�ERRN�RI�
(XFOLGɊV�(OHPHQWV���7KHVH�ZRUNV�DUH�HLWKHU�XQFULWLFDOO\�HGLWHG�RU�DOPRVW�FRP�
SOHWHO\�QHJOHFWHG�E\�UHFHQW�VFKRODUVKLS��$V�D�FRQVHTXHQFH��YHU\�OLWWOH�FDQ�EH�
VDLG�DERXW�WKHLU�/DWLQ�WUDQVODWLRQ��LQ˜XHQFH�RQ�WKH�PHGLHYDO�GHEDWH��DQG�HYHQ�
WKHLU�UHODWLRQ�WR�DO�)ÁUÁEæɊV�RULJLQDO�SURGXFWLRQ�

7KH� OLVW� RI�*XQGLVVDOLQXVɊV� WUDQVODWLRQV� DOVR� LQFOXGHV� DQRWKHU�ZRUN� QRW�
DXWKRUHG�E\�DO�)ÁUÁEæ��EXW�ZKLFK�FLUFXODWHG�XQGHU�KLV�QDPH�GXULQJ�WKH�/DWLQ�

�� $� OLVW� RI� WUDQVODWLRQV�PDGH� E\�*HUDUG� RI�&UHPRQD�ZDV� IDPRXVO\� FRPSLOHG� E\� KLV�
VWXGHQWV�DQG�DGGHG�WR�WKH�HXORJ\�RI�WKHLU�PDVWHU��6HH�%XUQHWW��ɉ7KH�&RKHUHQFH�RI�WKH�$UDELF�
/DWLQ�7UDQVODWLRQ�3URJUDPɊ�

�� 6HH�0��&UX]�+HUQ¡QGH]��ɉ(O�ɍ)RQWHV�TXDHVWLRQXPɎ��ɉ8\ėQ�DO�0DVÁɊLO��GH�$Eė�1DVň U�
DO�)ÁUÁEæɊ��$UFKLYHV� GɊ+LVWRLUH�'RFWULQDOH� HW� /LWW©UDLUH� GX�0R\HQ��JH� ��� �����ɇ�������
SS�����ɇ����

�� 6HH�&��%XUQHWW��ɉ(XFOLG�DQG�DO�)DUDEL�LQ�06�9DWLFDQ��5HJ��/DW������Ɋ��LQ�5��$UQ]HQ�
DQG� -�� 7KLHOPDQQ�� HGV��� :RUGV�� 7H[WV� DQG� &RQFHSWV� &UXLVLQJ� WKH� 0HGLWHUUDQHDQ� 6HD�
�/HXYHQ��3DULV��DQG�'XGOH\��3HHWHUV���������SS�����ɇ�����DQG�+��6DOPDQ��ɉ/H�ɉ/LEHU�H[HU�
FLWDWLRQLV�DG�YLDP�IHOLFLWDWLVɊ�GɊ$OIDUDELɊ��5HFKHUFKHV�GH�7K©RORJLH�$QFLHQQH�HW�0©GL©YDOH�
�����������SS����ɇ���
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0LGGOH�$JHV��'H�RUWX�VFLHQWLDUXP��$OEHLW�SVHXGR�HSLJUDSKLFDO�� WKLV�ZRUN� LV�
WKHPDWLFDOO\�FORVH�WR�WKH�.LWÁE�LKň Vň ÁɊ�DO�ɉXOėP��%RWK�ZRUNV�GLVFXVV�WKH�GLVFLSOL�
QDU\�VWUXFWXUH�DQG�LQWHUQDO�RUJDQLVDWLRQ�RI�WKH�ɍVFLHQFHVɎ��7KH�SUREOHP�RI�KRZ�
GLIIHUHQW� GLVFLSOLQHV� DUH� UHODWHG� DQG� HSLVWHPLFDOO\� MXVWL˛HG�PXVW� KDYH� EHHQ�
TXLWH�SUHVVLQJ�DW�WKH�WLPH��$V�ZH�VKDOO�VHH��WKH�LVVXH�ZDV�DEXQGDQWO\�GLVFXVVHG�
LQ�3DULV�LQ�WKH���WK�FHQWXU\�DQG��IRFXVLQJ�RQ�LWV�PDWHULDO�RULJLQV��WKH�WZRIROG�
WUDQVODWLRQ�RI�'H�VFLHQWLLV�DQG� WKDW�RI�'H�RUWX� VFLHQWLDUXP� VHHP� WR�H[SUHVV�
D�VKDUHG�FRQFHUQ�DERXW�WKLV�HSLVWHPRORJLFDO�DVSHFW�

/DWHU� LQ� WKH� ��WK� FHQWXU\�� LQ� 7ROHGR� +HUPDQQ� WKH� *HUPDQ� ZRXOG� WUDQV�
ODWH�WKH�LQWURGXFWRU\�SDJHV�RI�DO�)ÁUÁEæɊV�FRPPHQWDU\�RQ�$ULVWRWOHɊV�5KHWRULF��
ZKLFK�FLUFXODWHG�DV�'LGDVFDOLD� LQ�5KHWRULFDP�$ULVWRWHOLV� H[�*ORVVD�$OIDUDELL�
�DOVR�NQRZQ�DV�'HFODUDWLR�FRPSHQGLRVD� VXSHU�/LEULV�5KHWRULFRUXP�$ULVWRWH�
OLV����)LQDOO\��VFKRODUV�KDYH�VSHFXODWHG�DERXW�D�SRVVLEOH�WUDQVODWLRQ�RI�DO�)ÁUÁEæɊV�
FRPPHQWDU\�RQ�WKH�3K\VLFV��LQ�OLJKW�RI�VRPH�UHIHUHQFHV�WKDW�PHGLHYDO�SKLORVR�
SKHUV�PDNH�WR�WKLV�ZRUN����6LQFH�WKH�WH[W�KDV�QRW�EHHQ�LGHQWL˛HG��DQG�PD\�QRW�
EH�H[WDQW�LQ�WKH�PDQXVFULSW�WUDGLWLRQ���DOPRVW�QRWKLQJ�FDQ�EH�VDLG�DERXW�LW�DQG�LWV�
UHODWLRQ�WR�WKH�'LVWLQFWLR�WUDQVODWHG�E\�*HUDUG�RI�&UHPRQD���

$FFRUGLQJ�WR�WKLV�VKRUW�GLVFXVVLRQ��QLQH�ZRUNV�DXWKRUHG�E\�DO�)ÁUÁEæ�ZHUH�
WUDQVODWHG�GXULQJ�WKH�0LGGOH�$JHV��,W�LV�QRW�DQ�LPSUHVVLYH�QXPEHU�RI�ZRUNV��
0RUHRYHU�� LQ� VRPH� FDVHV� WKHVH� WUDQVODWLRQV� GLG� QRW� FRYHU� DO�)ÁUÁEæɊV� HQWLUH�
WH[W��LQVWHDG�RIIHULQJ�D�SDUWLDO�WUDQVODWLRQ�RI�VRPH�FHQWUDO�H[FHUSWV��,Q�DGGLWLRQ��
WKH�QXPEHU�RI�WKHVH�WUDQVODWLRQV�LV�XQFHUWDLQ��&RQVLGHULQJ�WKLV�VHHPLQJO\�PHD�
JUH�LQWHUHVW�LQ�DO�)ÁUÁEæɊV�ZRUNV��RQH�TXHVWLRQ�DULVHV��ZK\�VKRXOG�*HUDUG�DQG�
*XQGLVVDOLQXV�WUDQVODWH�WKH�.LWÁE�LKň Vň ÁɊ�DO�ɉXOėP�WZLFH"

&UXFLDO�UHOHYDQFH�ZDV�EHVWRZHG�E\�ERWK�WUDQVODWRUV�RQ�WKH�.LWÁE��$V�&KDUOHV�
%XUQHWW�KDV�SRLQWHG�RXW�� WKH�GLVFLSOLQDU\�RUJDQLVDWLRQ�RI� WKH�7ROHGDQ� WUDQV�
ODWRUV� IROORZV� WKH� VDPH� VWUXFWXUH� WKDW� DO�)ÁUÁEæ� GLVFXVVHV� WKHUH���� 6FKRODUV�
KDYH�DUJXHG�DERXW�ZKLFK�WUDQVODWLRQ�SUHFHGHV�WKH�RWKHU��WU\LQJ�WR�XQGHUVWDQG�
ZKHWKHU�*HUDUG�ZDV�XVLQJ�*XQGLVVDOLQXVɊV�YHUVLRQ�RU�WKH�RWKHU�ZD\�DURXQG��
/HDYLQJ�DVLGH�WKHVH�H[TXLVLWHO\�SKLORORJLFDO�DVSHFWV��D�GLIIHUHQW�VHW�RI�SURE�
OHPV�DULVHV��FRQFHUQLQJ�WKH�JHQUH�WR�ZKLFK�WKHVH�WZR�WUDQVODWLRQV�DUH�UHODWHG��

�� 6HH�=RQWD��ɉDO�)ÁUÁEæ��/DWLQ�7UDQVODWLRQV�RIɊ�
���6HH�+��.LVFKODW��6WXGLHQ�]XU�9HUEUHLWXQJ�YRQ��EHUVHW]XQJHQ�DUDELVFKHU�SKLORVRSKL�

VFKHU�:HUNH�LQ�:HVWHXURSD�����ɇ������GDV�=HXJQLV�GHU�%LEOLRWKHNHQ��0¼QVWHU��$VFKHQGRUII��
�������DW�S�����

���6HH�=RQWD��ɉDO�)ÁUÁEæ��/DWLQ�7UDQVODWLRQV�RIɊ�
���6HH�%XUQHWW��ɉ7KH�&RKHUHQFH�RI�WKH�$UDELF�/DWLQ�7UDQVODWLRQ�3URJUDPɊ��DQG�&��%XU�

QHWW��ɉ7KH�$UDER�/DWLQ�$ULVWRWOHɊ��LQ�$��YDQ�2SSHQUDD\�DQG�5��)RQWDLQH��HGV���7KH�/HWWHU�
%HIRUH�WKH�6SLULW��7KH�,PSRUWDQFH�RI�7H[W�(GLWLRQV�IRU�WKH�6WXG\�RI�WKH�5HFHSWLRQ�RI�$ULVWRWOH�
�/HLGHQ��%ULOO���������SS����ɇ����
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7KLV�PD\�DSSHDU�DV�DQ�RGG�LVVXH��DIWHU�DOO��LVQɊW�D�WUDQVODWLRQ�DOZD\V�DQG�QHF�
HVVDULO\�WKH�UHQGHULQJ�RI�DQRWKHU�WH[W"�%HLQJ�VR��WKH�JHQUH�RI�WKH�WUDQVODWLRQ�
VKRXOG�EH�DVVLPLODWHG�WR�WKH�JHQUH�RI�RULJLQDO� WH[W��7KLV�LV�XVXDOO\�WUXH��\HW�
QRW�QHFHVVDULO\�VR��$V�IRU� WKH�WZR�/DWLQ�YHUVLRQV�RI� WKH�.LWÁE�� WKH�SUREOHP�
FRQFHUQV�WKH�PHWD�JHQUH�RI�*XQGLVVDOLQXVɊV�YHUVLRQ��LV�LW�WR�EH�FRQVLGHUHG�DV�
D�WUDQVODWLRQ�RU�QRW"

,Q�IDFW��DV�0DQXHO�$ORQVR�$ORQVR�KDV�SRLQWHG�RXW��*XQGLVVDOLQXVɊV�UHQGHU�
LQJ�RI�WKH�.LWÁE�LV�DQ�DEULGJHG��DPHQGHG��DQG�FRUUHFWHG�YHUVLRQ�RI�WKH�RULJLQDO�
YHUVLRQ�E\�DO�)ÁUÁEæ�ZKLFK��LQ�WXUQ��LV�UHOLDEO\�DQG�HQWLUHO\�UHQGHUHG�E\�*HUDUG�
RI�&UHPRQD����+HQFH��D�SUREOHP�DULVHV��LV�LW�D�WUDQVODWLRQ�RU�DQ�RULJLQDO�WH[W�
E\�*XQGLVVDOLQXV"� ,I� WKH� IRUPHU�� RQH�PLJKW�ZRQGHU�ZK\�*XQGLVVDOLQXV�GH�
FLGHG� WR�DOWHU� WKH� WH[W� LQ�KLV� WUDQVODWLRQ��GHVSLWH�XVXDOO\�EHLQJ�TXLWH� UHOLDEOH�
DW�WUDQVODWLQJ��,I�WKH�ODWWHU��RQH�PD\�FRQVLGHU�*XQGLVVDOLQXVɊV�DWWLWXGH�DV�UHS�
UHKHQVLEOH��DW�WKH�YHU\�OHDVW��DQG�SHUKDSV�HYHQ�ERUGHULQJ�ZKDW�ZH�ZRXOG�FDOO�
SODJLDULVP��2WKHU�RSWLRQV�DUH�SRVVLEOH�EHWZHHQ�WKHVH�WZR�H[WUHPHV�Ɉ�IRU�LQ�
VWDQFH��WKH�SRVVLELOLW\�WKDW�*XQGLVVDOLQXVɊV�YHUVLRQ�ZDV�D�ZRUNLQJ�WUDQVODWLRQ��
7KLV�LV�QRW�WKH�ULJKW�FRQWH[W�WR�GHOYH�LQWR�WKLV�FRQWURYHUVLDO�LVVXH�DQG�ZH�VKDOO�
FRQVLGHU�KHUH��WHQWDWLYHO\��*XQGLVVDOLQXVɊV�'H�VFLHQWLLV�DV�DQ�DEULGJHG�WUDQVOD�
WLRQ��,Q�DQ\�FDVH��WKH�GXDOLW\�RI�WUDQVODWLRQV�RI�DO�)ÁUÁEæɊV�.LWÁE�LKň Vň ÁɊ�DO�ɉXOėP�
LV�DOPRVW�FHUWDLQO\�FRQQHFWHG�WR�WKH�IXQGDPHQWDO�UHOHYDQFH�WKDW�KLV�WH[W�ZDV�
VXSSRVHG�WR�KDYH�IRU�WKH�/DWLQDWH�DXGLHQFH��6XFK�FHQWUDO�LPSRUWDQFH�SUREDEO\�
UHTXLUHG�WKH�SURGXFWLRQ�RI�D�UHOLDEOH��RU�LPSURYHG��WUDQVODWLRQ�RI�WKH�WH[W�IRU�
WKH�/DWLQDWH�UHDGHUV�

���'LVFLSOLQDU\�VWUXFWXUHV�DQG�HSLVWHPLF�MXVWL˛FDWLRQV

*XQGLVVDOLQXV�UHIHUV�H[SOLFLWO\�WR�DO�)ÁUÁEæ�RQO\�WZLFH��ERWK�WLPHV�LQ�KLV�
'H�GLYLVLRQH�SKLORVRSKLDH����6FDUFHQHVV�RI�GLUHFW�UHIHUHQFHV�WR�KLV�QDPH�DQG�
ZRUNV�� KRZHYHU�� VKRXOG� QRW� EH� WDNHQ� IRU� D� ODFN� RI� LQWHUHVW� LQ� KLV� WKHRULHV��
7R�WKH�FRQWUDU\��*XQGLVVDOLQXV�ZDV�DQ�HDJHU�UHDGHU�RI�DO�)ÁUÁEæɊV�WH[WV��DW�OHDVW�
WKRVH�WR�ZKRVH�/DWLQ�WUDQVODWLRQV�KH�FRQWULEXWHG��7KHVH�WH[WV��LQ�WXUQ��VKDSHG�
VRPH�IXQGDPHQWDO�WHQHWV�RI�*XQGLVVDOLQXVɊV�SKLORVRSKLFDO�VWDQFHV��$�VLJQ�RI�
VXFK�LQGHEWHGQHVV�FDQ�EH�DSSUHFLDWHG�E\�WKH�WKHPDWLF�SURJUHVVLRQ�LQWR�ZKLFK�
*XQGLVVDOLQXVɊV�'H�SURFHVVLRQH�PXQGL� LV�VWUXFWXUHG��$V�LW�KDV�EHHQ�UHFHQWO\�
SRLQWHG�RXW�� WKLV�ZRUN�FORVHO\�IROORZV�DO�)ÁUÁEæɊV�ɉPHWDSK\VLFDO�SURFHGXUHɊ��

���6HH�DO�)ÁUÁEæ��'H�VFLHQWLLV��WU��*XQGLVVDOLQXV���HG��0��$ORQVR�$ORQVR��'RPLQJR�*XQ�
GLVDOYR��'H�VFLHQWLLV��0DGULG�DQG�*UDQDGD��&6,&���������SS���ɇ���

���6HH�*XQGLVVDOLQXV��'H�GLYLVLRQH�SKLORVRSKLDH��HG��$��)LGRUD�DQG�'��:HUQHU��)UHLEXUJ�
LP�%UHLVJDX��+HUGHU���������SS�����DQG�����
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GLVFXVVLQJ�WKH�SRLQWV�ZKLFK�'H�VFLHQWLLV�FODLPV�PXVW�EH�LQFOXGHG�LQ�DQ\�PHWD�
SK\VLFDO�H[DPLQDWLRQ�RI�UHDOLW\���

$OEHLW� IRXQG� LQ� PDQ\� RI� *XQGLVVDOLQXVɊV� SKLORVRSKLFDO� ZRUNV�� LW� LV�
RQ�'H�GLYLVLRQH�SKLORVRSKLDH�WKDW�DO�)ÁUÁEæɊV�LQ˜XHQFH�LV�WKH�VWURQJHVW��7KLV�
ZRUN�DQVZHUV�D�SLYRWDO�TXHVWLRQ�RI�WKH�PHGLHYDO�FXOWXUDO�GHEDWH��KRZ�DUH�GLI�
IHUHQW�GLVFLSOLQHV�UHODWLRQDOO\�RUJDQLVHG"�7KLV�TXHVWLRQ�QHYHU�FHDVHG�WR�SOD\�
D�VSHFLDO�UROH�GXULQJ�WKH�/DWLQ�0LGGOH�$JHV��SDUWLFXODUO\�LQ�UHODWLRQ�WR�KRZ�GLI�
IHUHQW�PHWKRGRORJLHV�VKRXOG�EH�UHODWHG�WR�GLIIHUHQW�REMHFWV�RI�VWXG\��+RZHYHU��
WKH�FDVH�RI�'H�GLYLVLRQH�SKLORVRSKLDH�DSSHDUV� WR�UHVSRQG� WR�VRPH�DGGLWLRQ�
DO� VSHFL˛FLWLHV� FKDUDFWHULVLQJ� WKH� FXOWXUDO� DQG� KLVWRULFDO� FRQWH[W� LQ� ZKLFK�
*XQGLVVDOLQXV�ZDV�OLYLQJ��,Q�IDFW��WRJHWKHU�ZLWK�WKH�JUDGXDO�WUDQVODWLRQ�RI�PRUH�
DQG�PRUH�$UDELF�DQG�*UHHN�WH[WV�LQWR�/DWLQ�WKURXJKRXW�WKH���WK�FHQWXU\��QHZ�
GLVFLSOLQHV�DQG�VXE�GLVFLSOLQHV�VWDUWHG�WR�EH�KLQWHG�DW��UHIHUUHG�WR��DQG�FULWLFLVHG��
7UDQVODWLRQV�ZHUH�DOVR�VKHGGLQJ�QHZ�OLJKW�RQ�WUDGLWLRQDO�GLVFLSOLQHV��UHVKDSLQJ�
WKHLU�JURXQGV�DQG�IXQFWLRQV��)LQDOO\��WKH�WUDQVODWLRQV�RI�$ULVWRWHOLDQ�ZRUNV�Ɉ�
QRW�QHFHVVDULO\�E\�$ULVWRWOH�KLPVHOI��EXW�FORVHO\�UHODWHG�WR�KLV�WKRXJKW�Ɉ�RI�
IHUHG�D�QHZ�IUDPHZRUN�LQ�ZKLFK�SKLORVRSK\�FRXOG�˛QG�D�SURSHU�RUJDQLVDWLRQ��
FXOPLQDWLQJ�ZLWK�PHWDSK\VLFV���

7KHVH�WKUHH�IDFWRUV�Ɉ�QHZ�GLVFLSOLQHV�DSSURSULDWHG�E\�WKH�/DWLQDWH�WUDGL�
WLRQ��WKH�UHVKDSLQJ�RI�WUDGLWLRQDO�GLVFLSOLQHV��DQG�WKH�DYDLODELOLW\�RI�$ULVWRWHOLDQ�
ZRUNV�Ɉ�DUH�DOO�FORVHO\�UHODWHG�WR�WKH�SKHQRPHQRQ�RI�WUDQVODWLRQV��LQ�ZKLFK�
*XQGLVVDOLQXV�ZDV�D�FHQWUDO�DFWRU��$QG�LW�LV�SUREDEO\�EHFDXVH�RI�WKHVH�WKUHH�
IDFWRUV�WKDW�*XQGLVVDOLQXV��KDYLQJ�˛UVW�KDQG�NQRZOHGJH�RI�WKHLU�SRWHQWLDO��GH�
FLGHG� WR�HODERUDWH�D� V\VWHP� LQ�ZKLFK�QHZ�DQG�ROG� VFLHQFHV� �VFLHQWLDH��ZLWK�
D�ZLGHU�PHDQLQJ� WKDQ� FRQWHPSRUDU\� VFLHQFH�� FRXOG� EH� RUGHUHG� DQG� UHODWHG�
KLHUDUFKLFDOO\�WR�ZLVGRP��VDSLHQWLD���$FFRUGLQJO\��'H�GLYLVLRQH�SKLORVRSKLDH�
KDV�D�SULPDU\�SKLORVRSKLFDO�DLP��WKH�HSLVWHPLF�MXVWL˛FDWLRQ�RI�D�ZLGH�VHW�RI�
VSHFXODWLYH��SUDFWLFDO��DQG�PHFKDQLFDO�VFLHQFHV�E\�HVWDEOLVKLQJ�WKHLU�VWUXFWXUDO�
LQWHUUHODWLRQ�ZLWK�$ULVWRWOHɊV�SKLORVRSKLFDO�GLVFLSOLQHV��2YHUWXUQLQJ�WZR�PDLQ�
WHQHWV�RI�WKH�PHGLHYDO�VWUXFWXUH�RI�NQRZOHGJH�Ɉ�QDPHO\��WKH�GLVWLQFWLRQ�EH�
WZHHQ�WULYLXP�DQG�TXDGULYLXP�DQG�WKDW�EHWZHHQ�OLEHUDO�DQG�PHFKDQLFDO�DUWV�Ɉ�
*XQGLVVDOLQXV� JURXQGV� KLV� HSLVWHPLF� MXVWL˛FDWLRQ� RQ� WKH� KLHUDUFK\� DPRQJ�
WKH� SKLORVRSKLFDO� EUDQFKHV� RI� NQRZOHGJH� WKDW� RULJLQDWHG� ZLWK� $ULVWRWOH����

���6HH�1��3ROORQL��ɉ*XQGLVVDOLQXVɊV�$SSOLFDWLRQ�RI�DO�)ÁUÁEæɊV�0HWDSK\VLFDO�3URJUDPPH��
$�&DVH�RI�(SLVWHPRORJLFDO�7UDQVIHUɊ��0HGLWHUUDQHD��,QWHUQDWLRQDO�-RXUQDO�RQ�WKH�7UDQVIHU�
RI�.QRZOHGJH�����������SS����ɇ����

���6HH�$��)LGRUD��ɉ'RPLQLFXV�*XQGLVVDOLQXV�DQG�WKH�,QWURGXFWLRQ�RI�0HWDSK\VLFV�LQWR�
WKH�/DWLQ�:HVWɊ��7KH�5HYLHZ�RI�0HWDSK\VLFV������������SS�����ɇ����

���)RU�D�GHWDLOHG�DQDO\VLV�RI�*XQGLVVDOLQXVɊV�HSLVWHPRORJ\�DQG�LWV�LQGHEWHGQHVV�WR�$ULV�
WRWOH��VHH�$��)LGRUD��'LH�:LVVHQVFKDIWVWKHRULH�GHV�'RPLQLFXV�*XQGLVVDOLQXV��9RUDXVVHW]XQJHQ�
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$FFRUGLQJO\��KXPDQ�NQRZOHGJH�LV�SULPDULO\�GLYLGHG�LQWR�WKHRUHWLFDO�DQG�SUDF�
WLFDO�SKLORVRSK\��WKH�IRUPHU�EHLQJ�WKH�KLJKHVW�EUDQFK�DQG�LQFOXGLQJ�SK\VLFV��
PDWKHPDWLFV��DQG�PHWDSK\VLFV�

+RZHYHU��KRZ�FDQ�SKLORVRSK\�EH�UHODWHG�WR�WKH�PHFKDQLFDO�VFLHQFHV��OLNH�
PHGLFLQH�RU� DOFKHP\"�7KLV� LV� WKH� FRUH�RI�*XQGLVVDOLQXVɊV�SUREOHP�� WKH�QH�
FHVVLW\� WR�HSLVWHPLFDOO\� MXVWLI\�D�YDULHG� VHW�RI�QRQ�SKLORVRSKLFDO�GLVFLSOLQHV�
E\� OLQNLQJ� WKHP� WR� SKLORVRSK\��$QG� KH� IRXQG� WKH� VROXWLRQ� WR� WKLV� LPSDVVH�
LQ�$YLFHQQDɊV�.LWÁE�DO�EXUKÁQ��ZKLFK�KH�WUDQVODWHG�LQWR�/DWLQ�LQ�RUGHU�WR�TXRWH�
LWV� LQYDOXDEOH� LGHDV� LQ�KLV�'H�GLYLVLRQH�SKLORVRSKLDH����7KH�NLQG�RI� UHODWLRQ�
ELQGLQJ�WKH�VSHFLDO�VFLHQFHV�WR�SKLORVRSKLFDO�UHDOPV�LV�D�VXERUGLQDWLYH�UHOD�
WLRQ��OLNH�WKDW�ZKLFK�VSHFL˛HV�WKH�KLHUDUFKLFDO�RUGHU�DPRQJ�WKH�SKLORVRSKLFDO�
UHDOPV�WKHPVHOYHV��7KHUHIRUH��WKH�NH\�WR�D�QHZ�IRXQGDWLRQ�RI�VFLHQWL˛F�NQRZO�
HGJH�LV�RIIHUHG�E\�$YLFHQQD�DQG�PHGLDWHG�E\�$ULVWRWOH�

$OWKRXJK�$YLFHQQDɊV�WKHRU\�RI�VXEDOWHUQDWLRQ�LV�WKH�PRVW�LPSRUWDQW�QRY�
HOW\� FRQWDLQHG� LQ�'H�GLYLVLRQH� SKLORVRSKLDH��*XQGLVVDOLQXVɊV� GLVFXVVLRQ� UH�
OLHV� KHDYLO\� RQ� DO�)ÁUÁEæ��1RW� RQO\� WKH� ɉWUXHɊ� DO�)ÁUÁEæ� RI�'H� VFLHQWLLV�� EXW�
DOVR�WKH�SVHXGR�HSLJUDSKLFDO�DO�)ÁUÁEæ�WKDW�*XQGLVVDOLQXV�WKRXJKW�KDG�ZULWWHQ�
'H�RUWX�VFLHQWLDUXP��*XQGLVVDOLQXVɊV�UHOLDQFH�RQ�WKHVH�WH[WV�VKRXOG�QRW�FRPH�
DV�D�VXUSULVH��&HQWUDO�DVSHFWV�RI�'H�VFLHQWLLVɊV�GLVFXVVLRQ�DUH�UHPDUNDEO\�FORVH�
WR� WKH�HSLVWHPRORJLFDO� WKHRU\� WKDW�$YLFHQQD�ZRXOG� ODWHU� HODERUDWH��ZKLFK� LV�
HFKRHG�LQ�D�GHWDLOHG�WUHDWPHQW�RI�GLVFLSOLQHV�DQG�WKHLU�LQQHU�VWUXFWXUH��,Q�WXUQ��
'H�RUWX�VFLHQWLDUXP�LQFOXGHV�D�ZLGHU�VHW�RI�VFLHQFHV�WKDW�DUH�H[DPLQHG�LQ�FRQ�
WLQXLW\�ZLWK�*XQGLVVDOLQXVɊV�SKLORVRSKLFDO�DLPV��7KHVH�DLPV��KRZHYHU��LPSOLHG�
UHOLDQFH�RQ�VRPHWKLQJ�RWKHU�WKDQ�DO�)ÁUÁEæ�DQG�$YLFHQQD��:LOOLQJ�WR�SURYLGH�
/DWLQ� NQRZOHGJH�ZLWK� D� QHZ� HSLVWHPRORJLFDO� EDVH��*XQGLVVDOLQXV� LQFOXGHG�
D�ZLGH�VFKHPH�RI�UHIHUHQFHV�WR�/DWLQDWH�DQG�,VODPLFDWH�ZRUNV�Ɉ�D�JUDQG�SUR�
MHFW�DEOH�WR�FHUWLI\�WKH�FRQWLQXLW\�EHWZHHQ�WKH�WZR�SKLORVRSKLFDO�WUDGLWLRQV�WKDW�
ZHUH�XOWLPDWHO\�JURXQGHG�LQ�WKH�VDPH�URRWV�

*XQGLVVDOLQXV� HQJDJHG�ZLWK� WKLV� SURMHFW� V\VWHPDWLFDOO\��(DFK�PDLQ� GLV�
FLSOLQH� LV� ɉHSLVWHPRORJLFDOO\�SUR˛OHGɊ��%\�XVLQJ� WKH�1HRSODWRQLF�PHWKRG�RI�
GLGDVNDOLND��*XQGLVVDOLQXV�GHWDLOV�WKH�PDLQ�WHQHWV�FKDUDFWHULVLQJ�HDFK�VFLHQFH�

XQG�.RQVHTXHQ]HQ�GHV�]ZHLWHQ�$QIDQJV�GHU�DULVWRWHOLVFKHQ�3KLORVRSKLH�LP�����-DKUKXQGHUW�
�%HUOLQ��$NDGHPLH�9HUODJ��������

���6HH� 5�� 6WURELQR�� ɉ$YLFHQQDɊV� .LWÁE� DO�EXUKÁQ�� ,,��� DQG� LWV� /DWLQ� 7UDQVODWLRQ�
E\� *XQGLVVDOLQXV�� &RQWHQW� DQG� 7H[WɊ��'RFXPHQWL� H� 6WXGL� VXOOD� 7UDGL]LRQH� )LORVR˛FD�
0HGLHYDOH������������SS�����ɇ�����6HH�DOVR�-��-DQVVHQV��ɉ/H�'H�GLYLVLRQH�SKLORVRSKLDH�GH�
*XQGLVVDOLQXV��4XHOTXHV�UHPDUTXHV�SU©OLPLQDLUHV� �XQH�©GLWLRQ�FULWLTXHɊ��LQ�(��&RGD�DQG�
&��0DUWLQL�%RQDGHR��HGV���'H�OɊDQWLTXLW©�WDUGLYH�DX�0R\HQ��JH���WXGHV�GH�ORJLTXH�DULVWR�
W©OLFLHQQH�HW�GH�SKLORVRSKLH�JUHFTXH��V\ULDTXH��DUDEH�HW�ODWLQH�RIIHUWHV� �+HQUL�+XJRQQDUG�
5RFKH��3DULV��9ULQ���������SS�����ɇ����
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KH�GLVFXVVHV�� LWV�GH˛QLWLRQ��JHQXV��REMHFW��SDUWV�� VXERUGLQDWH� VFLHQFHV�� IXQF�
WLRQ��DQG�DLP��DQG�VR�RQ����(DFK�RI�WKHVH�WUDLWV�RIIHUHG�*XQGLVVDOLQXV�WKH�RS�
SRUWXQLW\�WR�LQVHUW�GLJUHVVLRQV�DQG��XVXDOO\�EOLQG��TXRWDWLRQV�RI�/DWLQDWH�DQG�
,VODPLFDWH� ZRUNV�� ,Q� RUGHU� WR� DSSUHFLDWH� WKH� PDLQ� IXQFWLRQ� FDUULHG� RXW� E\��
DO�)ÁUÁEæɊV�'H�VFLHQWLLV��WKH�WH[W�RI�'H�GLYLVLRQH�SKLORVRSKLDH�FDQ�EH�GLVVHFWHG�
DQG�FRPSDUHG�WR�LWV�PDLQ�VRXUFHV��7KH�IROORZLQJ�H[DPLQDWLRQ�RI�WKH�FKDSWHU�
GHGLFDWHG�WR�QDWXUDO�SKLORVRSK\�LV�D�FDVH�VWXG\�JLYLQJ�D�IRUHWDVWH�RI�WKH�JHQHUDO�
VWUXFWXUH�RI�'H�GLYLVLRQH�SKLORVRSKLDH�DQG�LWV�UHOLDQFH�RQ�DO�)ÁUÁEæ���

7KH�˛UVW�FKDUW�VXPPDULVHV�*XQGLVVDOLQXVɊV�GLVFXVVLRQ�RI�QDWXUDO�SKLORVR�
SK\��VFLHQWLD�QDWXUDOLV��LQ�FRQVLGHUDWLRQ�RI�WKH�WHQ�WUDLWV�FKDUDFWHULVLQJ�LWV�HSLV�
WHPRORJLFDO�SUR˛OH�

1DWXUDO�SKLORVRSK\��HSLVWHPRORJLFDO�SUR˛OH
'H˛QLWLRQ ɍ1DWXUDO�VFLHQFH�LV�WKH�VFLHQFH�FRQVLGHULQJ�RQO\�WKLQJV�XQDEVWUDFWHG�

DQG�ZLWK�PRWLRQɎ���
*HQXV ɍɓLW�LV�WKH�˛UVW�SDUW�RI�SKLORVRSK\��VLQFH�LQGHHG�LW�LV�˛UVW�ZLWK�UHVSHFW�

WR�XV��)RU�ZH�DSSUHKHQG�PDWWHU�VLPXOWDQHRXVO\�ZLWK�IRUP�E\�WKH�VHQVHV�
HDUOLHU�WKDQ�ZH�DSSUHKHQG�IRUP�ZLWKRXW�PDWWHU�E\�WKH�LQWHOOHFWɎ22�

2EMHFW�
�PDWHULD�

ɍ,Q�WUXWK��WKH�PDWWHU�RI�QDWXUDO�VFLHQFH�LV�WKH�ERG\��EXW�QRW�DFFRUGLQJ�
WR�ZKDW� LV� EHLQJ�� QRU� DFFRUGLQJ� WR�ZKDW� LV� VXEVWDQFH�� QRU�ZKDW� LV�
FRPSRVHG�RXW�RI�WKH�WZR�SULQFLSOHV�ZKLFK�DUH�PDWWHU�DQG�IRUP��EXW�
UDWKHU�DFFRUGLQJ�WR�ZKDW�LV�VXEMHFWHG�WR�PRWLRQ�DQG�UHVW�DQG�FKDQJHɎ���

���$� WKRURXJK� H[DPLQDWLRQ� RI� *XQGLVVDOLQXVɊV� GLGDVNDOLND� LV� RIIHUHG� LQ� )LGRUD��
'LH�:LVVHQVFKDIWVWKHRULH�GHV�'RPLQLFXV�*XQGLVVDOLQXV��SS����ɇ���

���$�PRUH� GHWDLOHG� H[DPLQDWLRQ� RI�*XQGLVVDOLQXVɊV� WUHDWPHQW� RI� QDWXUDO� SKLORVRSK\�
LV� DYDLODEOH� LQ�$�� )LGRUD� DQG�1�� 3ROORQL�� ɉ+XJK� RI� 6W�9LFWRU��'RPLQLFXV�*XQGLVVDOLQXV�
DQG�WKH�3ODFH�RI�WKH�0HFKDQLFDO�$UWV�LQ�3UHPRGHUQ�$UFKLWHFWXUHV�RI�.QRZOHGJHɊ��5HYXH�
GH�7K©RORJLH�HW�GH�3KLORVRSKLH��IRUWKFRPLQJ�

���*XQGLVVDOLQXV��'H�GLYLVLRQH�SKLORVRSKLDH��HG��)LGRUD�DQG�:HUQHU��S������ɍ6FLHQWLD�
QDWXUDOLV� HVW� VFLHQWLD� FRQVLGHUDQV� VROD� LQDEVWUDFWD� HW� FXP�PRWXɎ�� (QJOLVK� WUDQVODWLRQ� E\�
0��&ODJHWW�DQG�(��*UDQW�LQ�(��*UDQW��HG���$�6RXUFH�%RRN�LQ�0HGLHYDO�6FLHQFH��&DPEULGJH��
0$��+DUYDUG�8QLYHUVLW\�3UHVV���������S�����

22�*XQGLVVDOLQXV��'H�GLYLVLRQH�SKLORVRSKLDH��HG��)LGRUD�DQG�:HUQHU��S������ɍLSVD�HVW�
SULPD�SDUV�WKHRULFDH�SKLORVRSKLDH��SULPD�VLTXLGHP�TXDQWXP�DG�QRV��3ULXV�HQLP�QRELV�HVW�
IRUPDP� FXP�PDWHULD� VLPXO� DSSUHKHQGHUH� VHQVX� TXDP� IRUPDP� VLQH�PDWHULD� LQWHOOHFWXɎ��
(QJOLVK�WUDQVODWLRQ�E\�&ODJHWW�DQG�*UDQW��S�����

���*XQGLVVDOLQXV��'H�GLYLVLRQH�SKLORVRSKLDH��HG��)LGRUD�DQG�:HUQHU������ɍ0DWHULD�YHUR�
QDWXUDOLV�VFLHQWLDH�HVW�FRUSXV��QRQ�VHFXQGXP�TXRG�HVW�HQV��QHF�VHFXQGXP�TXRG�HVW�VXEVWDQ�
WLD��QHF�VHFXQGXP�TXRG�HVW�FRPSRVLWXP�H[�GXREXV�SULQFLSLLV��TXDH�VXQW�PDWHULD�HW�IRUPD��
VHG�VHFXQGXP�TXRG�VXELHFWXP�HVW�PRWXL�HW�TXLHWL�HW�SHUPXWDWLRQLɎ��(QJOLVK�WUDQVODWLRQ�E\�
&ODJHWW�DQG�*UDQW��S�����
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6XERUGLQDWH�
VFLHQFHV�
�VSHFLHV�

ɍ7KHVH� DUH� WKH� VFLHQFH� RI� PHGLFLQH�� WKH� VFLHQFH� RI� MXGJPHQWV��
WKH� VFLHQFH� RI� QLJURPDQF\� DFFRUGLQJ� WR� SK\VLFV�� WKH� VFLHQFH� RI�
LPDJHV�� WKH� VFLHQFH� RI� DJULFXOWXUH�� WKH� VFLHQFH� RI� QDYLJDWLRQ�� WKH�
VFLHQFH�RI�PLUURUV��WKH�VFLHQFH�RI�DOFKHP\��ZKLFK�LV�WKH�VFLHQFH�RI�
WKH�FRQYHUVLRQ�RI�WKLQJV�LQWR�RWKHU�VSHFLHV��DQG�WKHVH�HLJKW�DUH�WKH�
VSHFLHV�RI�QDWXUDO�VFLHQFHɎ���

,QQHU�SDUWV�
�SDUWHV�

��� VWXG\�RI�WKH�SULQFLSOHV�RI�QDWXUH��3K\VLFV�
��� VWXG\�RI�VXSUD��DQG�VXEOXQDU\�ZRUOGV��2Q�+HDYHQ�DQG�(DUWK�
��� VWXG\�RI�VXEOXQDU\�HOHPHQWV��2Q�*HQHUDWLRQ�DQG�&RUUXSWLRQ�
��� VWXG\�RI� WKH� WZR�H[KDODWLRQV� LQ� WKH� VXEOXQDU\�ZRUOG� �0HWHR�

URORJ\�,ɇ,,,�
��� VWXG\�RI�PL[WXUHV�DQG�FRQWLQXRXV�ERGLHV��0HWHRURORJ\�,9�
��� VWXG\�RI�PLQHUDO�ERGLHV��2Q�0LQHUDOV�
��� VWXG\�RI�YHJHWDWLYH�ERGLHV��2Q�3ODQWV�
��� VWXG\�RI�DQLPDWH�ERGLHV��2Q�$QLPDOV��2Q�WKH�6RXO��DQG��

2Q�1DWXUDO�7KLQJV����
)XQFWLRQ�
�RI˛FLXP�

ɍ7KH�IXQFWLRQ�RI�WKLV�DUW�LV�LQ�WKH�FRQWHPSODWLRQ�RI�QDWXUDO�ERGLHV�
DQG�DFFLGHQWV�Ɉ�IRU�WKH�ODWWHU�GR�QRW�KDYH�H[LVWHQFH�H[FHSW�WKURXJK�
WKHVH�ERGLHV�Ɉ�DQG�LW�WHDFKHV�WKH�WKLQJV�IURP�ZKLFK��WKURXJK�ZKLFK��
DQG�IRU�ZKLFK�WKHVH�ERGLHV�H[LVWɎ���

Aim ɍ7KH�HQG�RI�QDWXUDO�VFLHQFH�LV�WKH�FRJQLWLRQ�RI�QDWXUDO�ERGLHVɎ���
0HWKRG�
�LQVWUXPHQWXP�

ɍ7KH�LQVWUXPHQW�RI�WKLV�VFLHQFH�LV�WKH�GLDOHFWLFDO�V\OORJLVP��ZKLFK�
FRQVLVWV�RI�WUXWKV�DQG�SUREDEOHVɎ���

���*XQGLVVDOLQXV��'H�GLYLVLRQH� SKLORVRSKLDH�� HG�� )LGRUD� DQG�:HUQHU�� ���� ɍɓVFLOLFHW�
VFLHQWLD� GH�PHGLFLQD�� VFLHQWLD� GH� LXGLFLLV�� VFLHQWLD� GH� QLJURPDQWLD� VHFXQGXP� SK\VLFDP��
VFLHQWLD�GH�LPDJLQLEXV��VFLHQWLD�GH�DJULFXOWXUD��VFLHQWLD�GH�QDYLJDWLRQH��VFLHQWLD�GH�VSHFXOLV��
VFLHQWLD�GH�DOTXLPLD��TXDH�HVW�VFLHQWLD�GH�FRQYHUVLRQH�UHUXP�LQ�DOLDV�VSHFLHVɎ��(QJOLVK�WUDQV�
ODWLRQ�E\�&ODJHWW�DQG�*UDQW��S�����

���6HH�*XQGLVVDOLQXV��'H�GLYLVLRQH�SKLORVRSKLDH��HG��)LGRUD�DQG�:HUQHU��SS����ɇ����
*XQGLVVDOLQXV�LGHQWL˛HV�WKH�SDUWV�RI�QDWXUDO�SKLORVRSK\�ZLWK�WKH�QDWXUDO�ERRNV�DXWKRUHG�E\�
$ULVWRWOH��DQG�SVHXGR�$ULVWRWOH��

���*XQGLVVDOLQXV��'H�GLYLVLRQH�SKLORVRSKLDH��HG��)LGRUD�DQG�:HUQHU��S������ɍ2I˛FLXP�
DXWHP�HLXV�DUWLV�HVW�FRQWHPSODUL�FRUSRUD�QDWXUDOLD�HW�DFFLGHQWLD��TXDH�QRQ�KDEHQW�HVVH�QLVL�
SHU�LVWD�FRUSRUD��HW�GRFHW�UHV��D�TXLEXV�HW�SHU�TXDV�HW�DG�TXDV�H[LVWXQW�FRUSRUD�KDHFɎ��(QJOLVK�
WUDQVODWLRQ�E\�&ODJHWW�DQG�*UDQW��S�����

���*XQGLVVDOLQXV��'H�GLYLVLRQH�SKLORVRSKLDH��HG��)LGRUD�DQG�:HUQHU��S������ɍ)LQLV�YHUR�
VFLHQWLDH�QDWXUDOLV�HVW�FRJQLWLR�FRUSRUXP�QDWXUDOLXPɎ��(QJOLVK�WUDQVODWLRQ�E\�&ODJHWW�DQG�
*UDQW��S�����

���*XQGLVVDOLQXV��'H�GLYLVLRQH�SKLORVRSKLDH��HG��)LGRUD�DQG�:HUQHU��S������ɍ,QVWUXPHQ�
WXP�DXWHP�KXLXV� DUWLV� HVW� V\OORJLVPXV�GLDOHFWLFXV�� TXL� FRQVWDW� H[�YHULV� HW� SUREDELOLEXVɎ��
(QJOLVK�WUDQVODWLRQ�E\�&ODJHWW�DQG�*UDQW��S�����
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3UDFWLWLRQHU�
�DUWLIH[�

ɍ7KH�DUWL˛FHU�LV�WKH�QDWXUDO�SKLORVRSKHU�ZKR��SURFHHGLQJ�UDWLRQDOO\�
IURP� WKH� FDXVHV� WR� HIIHFW� DQG� IURP� HIIHFW� WR� FDXVHV�� VHHNV� RXW�
SULQFLSOHVɎ���

3RVLWLRQ��RUGR� ɍ,W�LV�WR�EH�UHDG�DQG�OHDUQHG�DIWHU�ORJLFɓɎ��

$FFRUGLQJ�WR�*XQGLVVDOLQXV��WKHVH�WHQ�WUDLWV�GH˛QH�WKH�VWUXFWXUH�RI�QDWX�
UDO�SKLORVRSK\��7KH�OHQJWK�RI� WKHLU�GLVFXVVLRQ��KRZHYHU�� LV�GLIIHUHQW��0RUH�
WKDQ�����RI�*XQGLVVDOLQXVɊV�WUHDWPHQW�RI�QDWXUDO�SKLORVRSK\�LV�FRYHUHG�E\�
WKH�H[DPLQDWLRQ�RI�WKUHH�IHDWXUHV��WKH�LQQHU�SDUWV�RI�WKH�GLVFLSOLQH��LWV�IXQF�
WLRQ�� DQG� LWV� DLP����7KHVH� WKUHH� VHFWLRQV�� LQ� WXUQ�� DUH� D� ORQJ�� UHDUWLFXODWHG�
TXRWDWLRQ�RI�WKH�HQWLUH�FKDSWHU�GHGLFDWHG�WR�QDWXUDO�SKLORVRSK\�LQ�DO�)ÁUÁEæɊV�
'H�VFLHQWLLV��5HPDUNDEO\��WKH�FUXFLDO�GLVFXVVLRQ�RI�WKH�VFLHQFHV�DV�VXERUGL�
QDWH�WR�QDWXUDO�SKLORVRSK\�Ɉ�D�IXQGDPHQWDO�WHQHW�RI�*XQGLVVDOLQXVɊV�UH˜HF�
WLRQ�Ɉ�LV�LQ�WXUQ�D�TXRWDWLRQ�IURP�SVHXGR�DO�)ÁUÁEæɊV�'H�RUWX�VFLHQWLDUXP��
,I�ZH�DGG�WKLV�VHFWLRQ�WR�RXU�FRXQW��DOPRVW�����RI�WKH�FKDSWHU�UHOLHV�WH[WXDOO\�
RQ�DO�)ÁUÁEæ�

5HOLDQFH�RQ�DO�)ÁUÁEæɊV�ZRUNV
6XERUGLQDWH�VFLHQFHV SV��DO�)ÁUÁEæ��'H�RUWX�VFLHQWLDUXP��

,QQHU�SDUWV $O�)ÁUÁEæ��'H�VFLHQWLLV��

)XQFWLRQ $O�)ÁUÁEæ��'H�VFLHQWLLV��

Aim $O�)ÁUÁEæ��'H�VFLHQWLLV��

7KH�UHPDLQLQJ�����RI�WKH�WH[W�LV�EDVHG�RQ�$YLFHQQD��DO�*KD]ÁOæ��%RHWKLXV��
DQG�� SHUKDSV��$ULVWRWOH� KLPVHOI�� (DFK� FKDSWHU� RI�'H� GLYLVLRQH� SKLORVRSKLDH�
��

���*XQGLVVDOLQXV��'H�GLYLVLRQH�SKLORVRSKLDH��HG��)LGRUD�DQG�:HUQHU��S������ɍ$UWLIH[�HVW�
QDWXUDOLV�SKLORVRSKXV��TXL�UDWLRQDELOLWHU�SURFHGHQV�H[�FDXVLV�UHUXP�HIIHFWXV�HW�H[�HIIHFWLEXV�
FDXVDV�HW�SULQFLSLD�LQTXLULWɎ��(QJOLVK�WUDQVODWLRQ�E\�&ODJHWW�DQG�*UDQW��S�����

���*XQGLVVDOLQXV��'H�GLYLVLRQH�SKLORVRSKLDH��HG��)LGRUD�DQG�:HUQHU��S������ɍ3RVW�ORJL�
FDP�DXWHP�OHJHQGD�HW�GLVFHQGD�HVWɓɎ��(QJOLVK�WUDQVODWLRQ�E\�&ODJHWW�DQG�*UDQW��S�����

���1DPHO\��WKHVH�WKUHH�VHFWLRQV�H[WHQG�IRU������ZRUGV�RYHU������
���&RPSDUH�*XQGLVVDOLQXV��'H�GLYLVLRQH�SKLORVRSKLDH��HG��)LGRUD�DQG�:HUQHU��S�����ZLWK�

SV��DO�)ÁUÁEæ��'H�RUWX�VFLHQWLDUXP��HG��&��%DHXPNHU��0¼QVWHU��$VFKHQGRUII���������S�����
���&RPSDUH�*XQGLVVDOLQXV��'H�GLYLVLRQH�SKLORVRSKLDH��HG��)LGRUD�DQG�:HUQHU��S����ɇ���

ZLWK�DO�)ÁUÁEæ��'H�VFLHQWLLV��WU��*XQGLVVDOLQXV���HG��$ORQVR�$ORQVR��SS�����ɇ����
���&RPSDUH�*XQGLVVDOLQXV��'H�GLYLVLRQH�SKLORVRSKLDH��HG��)LGRUD�DQG�:HUQHU��SS����ɇ

���ZLWK�DO�)ÁUÁEæ��'H�VFLHQWLLV��HG��$ORQVR�$ORQVR��SS�����ɇ����
���&RPSDUH�*XQGLVVDOLQXV��'H�GLYLVLRQH�SKLORVRSKLDH�� HG��)LGRUD�DQG�:HUQHU��S�����

ZLWK�DO�)ÁUÁEæ��'H�VFLHQWLLV��HG��$ORQVR�$ORQVR��S������
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GLIIHUV� IURP�WKH�RWKHUV� LQ� LWV� VSHFL˛FLWLHV��1RQHWKHOHVV�� WKH�VFKHPH� LQ�SODFH�
ZLWK�*XQGLVVDOLQXVɊV�WUHDWPHQW�RI�QDWXUDO�SKLORVRSK\�LV�D�PHDQLQJIXO�H[DPSOH�
RI�KLV�XVH�RI�DQG� UHOLDQFH�RQ�DO�)ÁUÁEæ� LQ�HSLVWHPRORJLFDO�PDWWHUV��<HW�RQO\�
D�FRPSUHKHQVLYH�VWXG\�RI�DO�)ÁUÁEæɊV�RYHUDOO�LQ˜XHQFH�RQ�*XQGLVVDOLQXV�ZLOO�
DOORZ� VFKRODUV� WR� DSSUHFLDWH� WKH� H[WHQW� RI� WKDW� UHOLDQFH� EH\RQG� WKH� GRPDLQ�
FRQVLGHUHG�KHUH�

*XQGLVVDOLQXVɊV� HQWKXVLDVWLF� UHDGLQJ� RI� DQG� DGKHUHQFH� WR� DO�)ÁUÁEæɊV�
WKHRULHV� SUREDEO\� IDFLOLWDWHG� WKH� VSUHDG� RI�ZRUNV� OLNH�'H� VFLHQWLLV� LQ� HDUO\�
6FKRODVWLFLVP��$OWKRXJK�RIWHQ�QHJOHFWHG�E\�VFKRODUV��WKH�UROH�WKDW�DO�)ÁUÁEæ�
KDV�SOD\HG� LQ� WKH�$ULVWRWHOLDQ� WXUQ�RI� WKH���WK� FHQWXU\� LV� UHPDUNDEOH��)URP�
D�KLVWRULFDO�SHUVSHFWLYH��KLV�WKHRULHV�KHOSHG�WKH�7ROHGDQ�WUDQVODWRUV�QDYLJDWH�
WKH�RFHDQ�RI�SRVVLEOH�ZRUNV�WR�EH�WUDQVODWHG�LQWR�/DWLQ��)URP�D�PRUH�SURSHUO\�
SKLORVRSKLFDO�SRLQW�RI�YLHZ��DO�)ÁUÁEæɊV�HSLVWHPRORJ\�IDFLOLWDWHG�WKH�SURFHVV�
RI�VFLHQWL˛F�DSSURSULDWLRQ�RI�WKHVH�QHZO\�WUDQVODWHG�ZRUNV�DQG�WKH�LGHDV�WKH\�
FRQWDLQHG��)HZ�RWKHU�SKLORVRSKHUV�KDYH�KDG�VXFK�D�WUDQVIRUPDWLYH�DQG�FRQVH�
TXHQWLDO�UROH�LQ�PHGLHYDO�/DWLQ�SKLORVRSKLFDO�FXOWXUH�

���'LVFXVVLQJ�DO�)ÁUÁEæɊV�HSLVWHPRORJ\�LQ�3DULV

$V�D�PDWWHU�RI�IDFW��WKH�LQ˜XHQFH�RI�DO�)ÁUÁEæɊV�.LWÁE�LKň Vň ÁɊ�DO�ɉXOėP�H[�
WHQGHG�PXFK�IXUWKHU�WKDQ���WK�FHQWXU\�7ROHGR��,W�UHDFKHG�WKH���WK�FHQWXU\�ZKHQ�
WKH�˛UVW�(XURSHDQ�XQLYHUVLWLHV�ZHUH�IRXQGHG��ZLWK�WKHLU�FKDUDFWHULVWLF�GLVWLQF�
WLRQ�EHWZHHQ�SKLORVRSKLFDO��PHGLFDO�� OHJDO��DQG� WKHRORJLFDO�VWXGLHV��(DFK�RI�
WKHVH�DUHDV��ZKLFK�IRUPHG�WKH�IRXU�IDFXOWLHV��KDG�WR�GH˛QH�WKHLU�REMHFW�RI�VWXG\��
WKHLU�PHWKRGV�DQG��RI�FRXUVH��WKHLU�VSHFL˛F�V\OODEXV�

7R�WKLV�HQG�� WKH�DUWV�PDVWHUV�� WKDW� LV�� WKH�SKLORVRSKHUV��DW� WKH�8QLYHUVLW\�
RI�3DULV�GHYHORSHG�D�VSHFL˛F�OLWHUDU\�JHQUH�ZKLFK�LV�NQRZQ�DV�WKH�LQWURGXF�
WLRQV� WR�SKLORVRSK\��7KHVH�ZHUH� FRQFLVH� WUHDWLVHV� WKDW�RIIHUHG�GH˛QLWLRQV�RI�
SKLORVRSK\�� DORQJ�ZLWK� D�PRUH� GHWDLOHG� GLYLVLRQ� RI� LWV� SDUWV� DQG� WKHLU� UHOD�
WLRQVKLS�WR�HDFK�RWKHU��:KLOH�WKH�LQWURGXFWLRQV�WR�SKLORVRSK\�ZHUH�QHJOHFWHG�
E\� WUDGLWLRQDO� VFKRODUVKLS�� WKH� SLRQHHULQJ� HGLWLRQV� RI� D� VHULHV� RI� VXFK� WH[WV�
IURP�WKH�˛UVW�KDOI�RI�WKH���WK�FHQWXU\�E\�&ODXGH�/D˜HXU�DQG�RWKHUV�KDYH�FRQ�
˛UPHG�WKHLU�VLJQL˛FDQFH����$OWKRXJK�WKHVH�VNHWFKHV�RI�SKLORVRSK\�FDQQRW�EH��
FRPSDUHG� WR� WKH� VRSKLVWLFDWHG� SKLORVRSKLFDO� GLVFXVVLRQV� ZKLFK� RQH� ˛QGV��

���6HH�� DERYH� DOO�� &�� /D˜HXU��4XDWUH� ,QWURGXFWLRQV�  � OD� SKLORVRSKLH� DX� [LLLH� VL¨FOH��
7H[WHV�FULWLTXHV�HW�©WXGH�KLVWRULTXH��0RQWU©DO�DQG�3DULV��,QVWLWXW�GɊ�WXGHV�0©GL©YDOHV�DQG�
9ULQ��������� DQG�&��/D˜HXU� �LQ�FROODERUDWLRQ�ZLWK� -��&DUULHU��� HG���/ɊHQVHLJQHPHQW�GH� OD�
SKLORVRSKLH�DX�[LLLH�VL¨FOH��$XWRXU�GX�ɉ*XLGH�GH�OɊ©WXGLDQWɊ�GX�PV��5LSROO������7XUQKRXW��
%UHSROV��������
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LQ�RWKHU�JHQUHV��VXFK�DV�WKH�FRPPHQWDULHV��WKH\�\LHOG�LPSRUWDQW�LQVLJKWV�LQWR�
WKH�VHOI�XQGHUVWDQGLQJ�RI�WKH�SKLORVRSKLFDO�PDVWHUV�DQG�WKHLU�WHDFKLQJ�GXULQJ�
D�SHULRG�ZKHQ�SKLORVRSK\�DFTXLUHG�LWV�LQGHSHQGHQFH�IURP�RWKHU�GLVFLSOLQHV��
7KHVH�ZRUNV� FDQ� WKHUHIRUH� EH� FRQVLGHUHG� IRXQGDWLRQDO� WH[WV� RI� 6FKRODVWLF��
SKLORVRSK\�

7KH� LQWURGXFWLRQV� WR� SKLORVRSK\� GUHZ� QRW� RQO\� RQ� /DWLQ� VRXUFHV�� VXFK�
DV� +XJK� RI� 6W� 9LFWRUɊV�'LGDVFDOLFRQ���� EXW� WKH\� DOVR� LQFRUSRUDWHG� PDWHUL�
DOV� WKDW� ZHUH� WUDQVODWHG� LQ� ��WK�FHQWXU\� 7ROHGR�� $PRQJ� WKHVH� PDWHULDOV��
DO�)ÁUÁEæɊV�.LWÁE� LKň Vň ÁɊ�DO�ɉXOėP�GHVHUYHV�D� VSHFLDO�SODFH��DV� LW�KDG�DQ�HQRU�
PRXV�LPSDFW�RQ�WKH�SKLORVRSKLFDO�LQWURGXFWLRQ�OLWHUDWXUH��QRW�RQO\�LQGLUHFWO\�
WKURXJK�*XQGLVVDOLQXVɊV�'H�GLYLVLRQH�SKLORVRSKLDH����EXW�DOVR�GLUHFWO\�WKURXJK�
LWV� WZR� /DWLQ� WUDQVODWLRQV�� 7KXV�� RQH� FDQ� ˛QG� UHIHUHQFHV� WR� ERWK� *HUDUGɊV�
DQG�*XQGLVVDOLQXVɊV�'H� VFLHQWLLV� LQ� D� ODUJH�QXPEHU� RI� LQWURGXFWLRQV��ZKLFK�
FOHDUO\�VKDSHG�WKHLU�HSLVWHPRORJLFDO�UH˜HFWLRQV��,Q�SDUWLFXODU�� WKH�TXRWDWLRQV�
IURP�DO�)ÁUÁEæɊV�GLYLVLRQ�RI� WKH�VFLHQFHV�ZHUH�XVHG� WR� IUDPH� WKH� UHDGLQJ�RI�
WKH�$ULVWRWHOLDQ�FRUSXV��HVSHFLDOO\�WKDW�RI�ORJLF��,Q�IDFW��'H�VFLHQWLLV�ZDV�UH�
IHUUHG� WR�E\�VRPH���WK�FHQWXU\�DXWKRUV�DV�ɍ/RJLFD�$OIDUDELLɎ���� ,Q�ZKDW� IRO�
ORZV�� ZH� VKDOO� KLJKOLJKW� DO�)ÁUÁEæɊV� FRQWULEXWLRQ� WR� WKH� WUHDWPHQW� RI� ORJLF�
LQ�VRPH���WK�FHQWXU\�LQWURGXFWLRQV�

2QH�RI�WKH�˛UVW�SKLORVRSKLFDO�LQWURGXFWLRQV��DQG�FHUWDLQO\�WKH�PRVW�IDPRXV�
RQH��LV�WKH�VR�FDOOHG�ɍ*XLGH�GH�OɊ©WXGLDQWɎ�IURP�����ɇ������ZKLFK�ZDV�GLV�
FRYHUHG�LQ������E\�0DUWLQ�*UDEPDQQ����WKRXJK�LW�ZDV�RQO\�HGLWHG�VRPH�VL[W\�
\HDUV� ODWHU�E\�&ODXGH�/D˜HXU����7KH�*XLGH�GLYLGHV�SKLORVRSK\�DFFRUGLQJ� WR�

���)RU� LQVWDQFH�� 5REHUW� .LOZDUGE\ɊV� IDPRXV� LQWURGXFWLRQ�'H� RUWX� VFLHQWLDUXP�� 6HH��
-��)LOLSH�6LOYD�� ɉ+XJK�RI�6W��9LFWRU� DQG�5REHUW�.LOZDUGE\�RQ�6FLHQFHɊ�� LQ�0�-��0X±R]���
3�� &D±L]DUHV�� DQG�&��0DUW­Q�� HGV���/D� FRPSLODFL³Q� GHO� VDEHU� HQ� OD� (GDG�0HGLD� �3RUWR��
),'(0���������SS�����ɇ����

���*XQGLVVDOLQXVɊV�'H�GLYLVLRQH�SKLORVRSKLDH�TXRWHV�DSSUR[LPDWHO\�����RI�DO�)ÁUÁEæɊV�
.LWÁE�LKň Vň ÁɊ�DO�ɉXOėP��&I��0��%RX\JHV��ɉ1RWHV�VXU�OHV�SKLORVRSKHV�DUDEHV�FRQQXV�GHV�ODWLQV�
DX�0R\HQ��JH��9,,��6XU�OH�'H�VFLHQWLLV�GɊ$OIDUDEL�U©FHPPHQW�©GLW©�HQ�DUDEH� �6D¯GD��HW�VXU�
OH�'H�GLYLVLRQH�SKLORVRSKLDH�GH�*XQGLVVDOLQXVɊ��0©ODQJHV�GH�OɊ8QLYHUVLW©�6DLQW�-RVHSK�GH�
%H\URXWK��������ɇ�������SS����ɇ����DW�S�����

���6HH� WKH� H[DPSOHV� TXRWHG� LQ�*ULJQDVFKL�� ɉ/HV� WUDGXFWLRQV� ODWLQHV� GHV� RXYUDJHV� GH�
OD�ORJLTXH�DUDEH�HW�OɊDEU©J©�GɊ$OIDUDELɊ��S�����

���$�IHZ�\HDUV� ODWHU��0��*UDEPDQQ�SXEOLVKHG�KLV�VHPLQDO�DUWLFOH�ɉ(LQH�I¼U�([DPLQD]�
ZHFNH� DEJHIDVVWH�4XDHVWLRQHQVDPPOXQJ�GHU�3DULVHU�$UWLVWHQIDNXOW¤W� DXV�GHU� HUVWHQ�+¤OIWH�
GHV�����-DKUKXQGHUWVɊ��5HYXH�Q©R�VFRODVWLTXH�GH�SKLORVRSKLH������������SS�����ɇ����

���6HH�/D˜HXU� �LQ� FROODERUDWLRQ�ZLWK�&DUULHU��� /H� ɉ*XLGH� GH� OɊ©WXGLDQWɊ� GɊXQ�PD®WUH�
DQRQ\PH�GH�OD�)DFXOW©�GHV�$UWV�GH�3DULV�DX�[LLLH�VL¨FOH��4X©EHF��)DFXOW©�GH�3KLORVRSKLH�GH�
OɊ8QLYHUVLW©�/DYDO��������
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WKH�FRPPRQ�3ODWRQLF�6WRLF�VFKHPD���LQWR�QDWXUDO�SKLORVRSK\��ZKLFK�FRPSULVHV�
PHWDSK\VLFV��PDWKHPDWLFV�DQG�SK\VLFV��PRUDO�SKLORVRSK\��WKDW�LV��HWKLFV��HFR�
QRPLFV�DQG�SROLWLFV��DQG�UDWLRQDO�SKLORVRSK\�� WKDW� LV�� UKHWRULF��JUDPPDU�DQG�
ORJLF��(DFK�RI�WKHVH�SDUWV�LV�VXEGLYLGHG�LQWR�VPDOOHU�XQLWV�ZKLFK�XVXDOO\�UH˜HFW�
WKH�ERRNV�RI�WKH�&RUSXV�DULVWRWHOLFXP��7KXV��LQ�WKH�FDVH�RI�ORJLF��WKH�ERRNV�RI�
WKH�2UJDQRQ�DUH�GHVFULEHG�DV�WKH�HOHPHQWDU\�SDUWV�RI�ORJLF��HFKRLQJ�DO�)ÁUÁEæɊV�
GLYLVLRQ�RI�ORJLF�LQ�KLV�.LWÁE�LKň Vň ÁɊ�DO�ɉXOėP��,Q�IDFW��WKH�DQRQ\PRXV�DXWKRU�RI�
WKH�*XLGH�H[SOLFLWO\�UHIHUV�WR�DO�)ÁUÁEæ�ZKHQ�DFFRXQWLQJ�IRU�WKH�VXEGLYLVLRQ�RI�
ORJLF��+H�VD\V�

6LQFH�ORJLF�LGHQWL˛HV�DQG�UHMHFWV�HUURUV�LQ�WKH�XQGHUVWDQGLQJ�RI�VSHHFK��
DV� DO�)ÁUÁEæ� VD\V�� DQG� VLQFH� WKH� LQWHOOHFW� HUUV� LQ� WKUHH� ZD\V�� QDPHO\� ZLWK�
UHJDUG� WR� RUGHULQJ�� FRPSRVLQJ� DQG� FRPSDULQJ�� WKHUHIRUH� WKHUH� DUH� PDLQO\�
WKUHH�ERRNV�E\�PHDQV�RI�ZKLFK�WKH�VRXO�DWWDLQV�FHUWDLQW\�UHJDUGLQJ�LWV�HUURUV��
7KURXJK� WKH�&DWHJRULHV� LW� DWWDLQV� FHUWDLQW\� LQ� WKH� DFW� RI� RUGHULQJ�� EHFDXVH�
WKLV� ERRN� GHDOV�ZLWK� WKH� FDWHJRULHV�ZKLFK� DUH� VXEMHFW� WR� RUGHUɓ�7KURXJK�
2Q�,QWHUSUHWDWLRQ�WKH�VRXO�DWWDLQV�FHUWDLQW\�LQ�WKH�DFW�RI�FRPSRVLQJ��EHFDXVH�LW�
WHDFKHV�KRZ�WR�MRLQ�VXEMHFW�DQG�SUHGLFDWH��:LWK�UHJDUG�WR�FRPSDULVRQ��ZKLFK�
FRQVLVWV�LQ�FRPSDULQJ�WKH�FDXVH�DQG�WKH�HIIHFWɓ�WKHUH�DUH�IRXU�ERRNV��DV�ZH�
KDYH�VDLG�EHIRUH�>WKDW�LV�WKH�7RSLFV��WKH�3ULRU�DQG�3RVWHULRU�$QDO\WLFV�DQG�WKH�
6RSKLVWLFDO�5HIXWDWLRQV@���

7KLV� IUDJPHQW��ZKLFK� FRQWDLQV� WKH�*XLGHɊV� VROH� UHIHUHQFH� WR� DQ�$UDELF�
DXWKRU�Ɉ�ZKLFK�LV�UHPDUNDEOH�LQ�LWVHOI�Ɉ�GUDZV�RQ�D�SDVVDJH�IURP�WKH�YHU\�
EHJLQQLQJ�RI�DO�)ÁUÁEæɊV�.LWÁE� LKň Vň ÁɊ�DO�ɉXOėP�� ,Q�/DWLQ�� WKLV�SDVVDJH� LV�RQO\�
WUDQVPLWWHG�LQ�*HUDUG�RI�&UHPRQDɊV�WUDQVODWLRQ��ZKLFK�ZDV�UHFHQWO\�HGLWHG�E\�
$ODLQ�*DORQQLHU��+HUH�ZH�UHDG�WKH�IROORZLQJ�

7KH�DUW�RI�GLDOHFWLFV��LQ�VXP��SURYLGHV�WKH�UXOHV�ZKLFK�KDYH�WKH�TXDOLW\�
WR�FRUUHFW�UHDVRQ�DQG�WR�OHDG�PDQ�WR�WKH�SDWK�RI�FRUUHFWLRQ�DQG�RI�WUXWK�ZKHU�
HYHU�LW�LV�SRVVLEOH�WKDW�DQ�HUURU�RFFXUV�UHJDUGLQJ�WKH�REMHFWV�RI�UHDVRQ��DQG�LW�

���)RU�WKH�3ODWRQLF�6WRLF�GLYLVLRQ�RI�SKLORVRSK\�DQG�LWV�GHYHORSPHQW��VHH�WKH�IXQGDPHQ�
WDO�VWXGLHV�E\�3��+DGRW��H�J���ɉ/HV�GLYLVLRQV�GHV�SDUWLHV�GH�OD�SKLORVRSKLH�GDQV�OɊ$QWLTXLW©Ɋ��
0XVHXP�+HOYHWLFXP��������������SS�����ɇ�����DW�SS�����ɇ����

���/D˜HXU��/H�ɉ*XLGH�GH�OɊ©WXGLDQWɊ�GɊXQ�PD®WUH�DQRQ\PH��SS�����ɇ�����ɍ&XP�HQLP�
ORJLFD�VLW�GLVWLQFWLYD�YHO�SXOVLYD�HUURUXP�TXDH�˛HUL�VROHQW�LQ�LQWHOOHFWX�VHUPRQLV��VLFXW�GLFLW�
$OSKDUDELXV�� HW� FRQWLQJLW� LQWHOOHFWXP� HUUDUH� WULSOLFLWHU�� TXLD� YHO� LQ� UDWLRQH� RUGLQDQGL�� YHO�
FRPSRQHQGL�YHO� FRQIHUHQGL�� HW� LGHR� VXQW� LQ� ORJLFD� WUHV� OLEUL� SULQFLSDOHV�� SHU�TXRV� DQLPD�
LQ� VXLV� HUURULEXV� FHUWL˛FDWXU��3HU� OLEUXP�HQLP�3UDHGLFDPHQWRUXP� FHUWL˛FDWXU� LQ� DFWX�RU�
GLQDQGL��LEL�HQLP�DJLWXU�GH�SUDHGLFDPHQWLV��TXDH�RUGLQDELOLD�VXQWɓ�3HU�OLEUXP�HQLP�3HUL�
KHUPHQHLDV� FHUWL˛FDWXU� DQLPD� LQ� DFWX� FRPSRQHQGL�� LEL� HQLP� GRFHWXU� UDWLR� FRPSRQHQGL�
SUDHGLFDWXP�FXP�VXELHFWR��4XDQWXP�YHUR�DG�DFWXP�FRQIHUHQGL��TXLD�FROODWLR�HVW�FDXVDH�DG�
HIIHFWXPɓ�OLEUL�VXQW�TXDWWXRU��XW�SUDHKDELWXP�HVWɎ�
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SURYLGHV�UXOHV�ZKLFK�JXDUG�PDQ�DJDLQVW�WKH�HUURU�WKDW�RFFXUV�XQFRQVFLRXVO\�
DV�ZHOO�DV�DJDLQVW�WKH�HUURU�ZKLFK�LV�FRPPLWWHG�LQWHQWLRQDOO\�UHJDUGLQJ�WKH�RE�
MHFWV�RI�UHDVRQ��DQG�LW�SURYLGHV�UXOHV�ZKLFK�WHVW�WKRVH�REMHFWV�RI�UHDVRQ�UHJDUG�
LQJ�ZKLFK�LW�LV�QRW�FOHDU�WKDW�VRPHRQH�KDV�QRW�\HW�IDOOHQ�LQWR�HUURU���

7KH� DQRQ\PRXV� DXWKRU� RI� WKH�*XLGH� FOHDUO\� WDNHV� WKH� LGHD� RI� ORJLF� DV�
D� UHPHG\� WR� WKH� HUURUV� RI� UHDVRQ� IURP�'H� VFLHQWLLV�� +RZHYHU�� KH� H[SDQGV�
DO�)ÁUÁEæɊV�WH[W��IRU�ZKLOH�WKH�ODWWHU�VSHDNV�LQ�YDJXH�WHUPV�DERXW�WKH�GLIIHUHQW�
FRQWH[WV�LQ�ZKLFK�VXFK�HUURUV�PD\�RFFXU��WKH�DXWKRU�RI�WKH�*XLGH�FODLPV�WKDW�
WKH\� FDQ� EH� GLVWLQJXLVKHG� E\� WKHLU� VSHFL˛F� FDXVHV�� VLQFH� WKH\� FDQ� RULJLQDWH�
IURP�WKH�LQWHOOHFWɊV�DFWV�RI�RUGHULQJ��FRPSRVLQJ��DQG�FRPSDULQJ��+HQFH��ORJLF�
H[SORUHV�WKHVH�WKUHH�DFWV�LQ�WKUHH�GLIIHUHQW�ERRNV��RU�JURXSV�RI�ERRNV���QDPHO\�
$ULVWRWOHɊV�&DWHJRULHV��KLV�2Q�,QWHUSUHWDWLRQ��DQG�WKH�ERRNV�RI�WKH�VR�FDOOHG�
ORJLFD�QRYD�� )URP�D�SXUHO\�SKLORORJLFDO� SHUVSHFWLYH�� RQH�KDV� WR� DJUHH�ZLWK�
$ODLQ�*DORQQLHU�WKDW�WKLV�TXRWDWLRQ�IURP�DO�)ÁUÁEæɊV�'H�VFLHQWLLV�LV�UDWKHU�OLPLW�
HG����\HW��IURP�D�KLVWRULFDO�V\VWHPDWLF�SRLQW�RI�YLHZ��LW�LV�UDWKHU�LPSRUWDQW��DV�LW�
OD\V�WKH�IRXQGDWLRQ�IRU�WKH�GLVWLQFWLRQ�EHWZHHQ�WKH�ORJLF�RI�FRQFHSWV��SURSRVL�
WLRQDO�ORJLF��DQG�V\OORJLVWLF�GHPRQVWUDWLYH�ORJLF��DV�LV�FRQ˛UPHG�E\�ODWHU�WH[WV�

2QH� VXFK� WH[W� LV� DQ� LQWURGXFWLRQ� WR� ORJLF� ZKLFK� ZDV� HGLWHG� E\� 0DULR�
*ULJQDVFKL�� ZKR� DWWULEXWHG� WKH� WH[W� WR� 3HWHU� RI� 6DLQW�$PRXU���� 7KH� RQO\�
HYLGHQFH� IRU� WKLV�DWWULEXWLRQ� LV� WKH� IDFW� WKDW� WKH�PDQXVFULSW�ZKLFK�SUHVHUYHV�
WKH� WH[W� FRQWDLQV� VRPH�ZRUNV� E\� 3HWHU� RI� 6DLQW�$PRXU��ZKR�ZDV� UHFWRU� RI�
WKH�8QLYHUVLW\�RI�3DULV�LQ�������+RZHYHU��WKH�EHJLQQLQJ�RI�WKH�PDQXVFULSW�IHD�
WXUHV�D�VHULHV�RI�DQRQ\PRXV�LQWURGXFWLRQV�WR�SKLORVRSK\��KHQFH��LW�ZRXOG�VHHP�
PRUH�FDXWLRXV�WR�FRQVLGHU�WKH�IUDJPHQW�RQ�ORJLF�WR�EH�DQRQ\PRXV�OLNH�WKH�RWKHU�
PDWHULDOV����:KDW�PDNHV�WKLV�WH[W�VR�LQWHUHVWLQJ�LV�WKDW�LW�EXLOGV�WKH�ZKROH�SUHV�
HQWDWLRQ�RI�ORJLF�RQ�WKH�*XLGHɊV�GLVWLQFWLRQ�RI�WKUHH�DFWV�RI�WKH�LQWHOOHFW��ZKLFK�

���$��*DORQQLHU��/H�ɉ'H�VFLHQWLLV�$OIDUDELLɊ�GH�*©UDUG�GH�&U©PRQH��&RQWULEXWLRQ�DX[�
SUREO¨PHV�GH�OɊDFFXOWXUDWLRQ�DX�;,,e�VL¨FOH��7XUQKRXW��%UHSROV���������SS�����ɇ�����ɍ$UV�
LJLWXU�GLDOHFWLFDH�LQ�VXPPD�GDW�FDQRQHV�TXRUXP�HVW�SURSULHWDV�HVW�UHFWL˛FDUH�UDWLRQHP�HW�
GLULJHUH�KRPLQHP�DG�YLDP�UHFWLWXGLQLV��HW�DG�YHULWDWHP�LQ�RPQL�LQ�TXR�HVW�SRVVLELOH�XW�HUURU�
FDGDW� H[� UDWLRQDWLV�� HW� FDQRQHV�TXL� FXVWRGLDQW� LSVXP�HW�GHIHQGDQW� DE� HUURUH�TXL�SURYHQLW�
LJQRUDQWHU��HW�HUURUH�TXL�˛W�FXP�LQGXVWULD�LQ�UDWLRQDWLV��HW�FDQRQHV�TXLEXV�H[SHULWXU�LQ�UDWLR�
QDWLV�LOOXG�GH�TXR�QRQ�VLW�VHFXULWDV�TXLQ�LDP�DOLTXLV�LQ�LSVR�HUUDYHULWɎ�

���6HH�*DORQQLHU��/H�ɉ'H�VFLHQWLLV�$OIDUDELLɊ�GH�*©UDUG�GH�&U©PRQH��S�����
���6HH�*ULJQDVFKL��ɉ/HV�WUDGXFWLRQV�ODWLQHV�GHV�RXYUDJHV�GH�OD�ORJLTXH�DUDEH�HW�OɊDEU©J©�

GɊ$OIDUDELɊ��SS�����DQG�����
���)RU�D�GHWDLOHG�GHVFULSWLRQ�RI� WKH�FRQWHQWV�RI�PV��3DULV��%LEOLRWK¨TXH�QDWLRQDOH�GH�

)UDQFH�� ODW�� ������ VHH� *�� 'DKDQ�� ɉ8QH� LQWURGXFWLRQ�  � OɊ©WXGH� GH� OD� SKLORVRSKLH�� 8W� DLW�
7XOOLXVɊ��LQ�&��/D˜HXU��LQ�FROODERUDWLRQ�ZLWK�-��&DUULHU���HG���/ɊHQVHLJQHPHQW�GH�OD�SKLORVR�
SKLH�DX�[LLLH�VL¨FOH��$XWRXU�GX�ɉ*XLGH�GH�OɊ©WXGLDQWɊ�GX�PV��5LSROO������7XUQKRXW��%UHSROV��
�������SS���ɇ����DW�SS����ɇ���
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DUH�VDLG� WR�FRUUHVSRQG�WR� WKH�VL[�ERRNV�RI�$ULVWRWOHɊV�2UJDQRQ��<HW�� WKH� WH[W�
GRHV�QRW�TXRWH�WKH�*XLGH�DV�LWV�VRXUFH��EXW�H[SOLFLWO\�DWWULEXWHV�WKLV�GRFWULQH�WR�
DO�)ÁUÁEæɊV�/RJLF��WKDW�LV��WKH�.LWÁE�LKň Vň ÁɊ�DO�ɉXOėP���'H�VFLHQWLLV��7KXV��WKH�WH[W�
UHDGV�DV�IROORZV�

$V�DO�)ÁUÁEæ�VD\V�LQ�KLV�/RJLF��ORJLF�LV�D�JXLGH�WR�UHDVRQ�ZLWK�UHJDUG�WR�
WKH� WKUHH� RSHUDWLRQV� RI� WKH� LQWHOOHFW��7KH�˛UVW� RI�ZKLFK� LV� DSSUHKHQVLRQ� RI�
ZKDW�LV�VLPSOH��ZKLFK�WKH�$UDEV�FDOO�LQIRUPDWLRQ��$QG�WR�WKLV�HQG��ZH�KDYH�
WKH�ERRN�RI� WKH�&DWHJRULHV��ZKHUHLQ�WHQ�WHUPV�DUH�HVWDEOLVKHG�E\�PHDQV�RI�
ZKLFK�ZH�UHIHU�WR�WKH�WHQ�EDVLF�JHQHUD�RI�DOO�WKLQJV�DQG�KRZ�WKH\�DUH�RUGHUHG�
LQ�VSHHFKɓ�)RU�WKH�FDVH�LQ�ZKLFK�UHDVRQ�LV�D�JXLGH�IRU�WKH�VHFRQG�RSHUDWLRQ�
RI� WKH� LQWHOOHFW��ZKLFK� LV� WKH� FRPSRVLWLRQ�RI� WKH� VLPSOH� DSSUHKHQVLRQV��ZH�
KDYH�WKH�ERRN�2Q�,QWHUSUHWDWLRQɓ�)RU�WKH�FDVH�LQ�ZKLFK�UHDVRQ�LV�D�JXLGH�
IRU�WKH�WKLUG�RSHUDWLRQ�RI�WKH�LQWHOOHFW��ZKLFK�FRQVLVWV�LQ�GUDZLQJ�WKH�FRQFOX�
VLRQV�IURP�WKH�SUHPLVHV��RU�WKH�HIIHFWV�IURP�WKH�FDXVHV��DV�,VDDF�VD\V��ZH�KDYH�
WKH�YDULRXV�ERRNV�RI�WKH�QHZ�ORJLF�>L�H���WKH�7RSLFV��WKH�3ULRU�DQG�3RVWHULRU�
$QDO\WLFV�DQG�WKH�6RSKLVWLFDO�5HIXWDWLRQV@���

:KLOH�WKH�DQRQ\PRXV�DXWKRU�VOLJKWO\�FKDQJHV�WKH�WHUPLQRORJ\��KH�FOHDUO\�
VWLFNV�WR�WKH�*XLGHɊV�VXSSRVHGO\�)DUDELDQ�SUHVHQWDWLRQ�RI�ORJLF�DFFRUGLQJ�WR�
WKH�WKUHH�DFWV�RI�WKH�LQWHOOHFW��7KH�˛UVW�RI�WKHVH�LV�QRZ�FDOOHG�DSSUHKHQVLRQ����
DQG�UHIHUV�WR�ZKDW�LV�VLPSOH��DV�LQ�WKH�*XLGH��LW�LV�GHVFULEHG�DV�D�ORJLF�RI�FRQ�
FHSWV�WKDW�SURYLGHV�D�FHUWDLQ�VWUXFWXUDO�RUGHU��UHIHUULQJ�WKH�UHDGHU�WR�$ULVWRWOHɊV�
&DWHJRULHV��7KH�VHFRQG�DFW�RU�RSHUDWLRQ�RI�WKH�LQWHOOHFW�FRQVLVWV�LQ�WKH�FRP�
SRVLWLRQ�RI�WKHVH�VLPSOH�DSSUHKHQVLRQV��OLNH�LQ�WKH�*XLGH�� WKLV�SURSRVLWLRQDO�
ORJLF�LV�UHODWHG�WR�$ULVWRWOHɊV�ERRN�2Q�,QWHUSUHWDWLRQ��$V�WR�WKH�WKLUG�RSHUDWLRQ�
RI�WKH�LQWHOOHFW��ERWK�WH[WV�H[SODLQ�WKH�SURFHVV�RI�GUDZLQJ�FRQFOXVLRQV��WKDW�LV��

���*ULJQDVFKL�� ɉ/HV� WUDGXFWLRQV� ODWLQHV� GHV� RXYUDJHV� GH� OD� ORJLTXH� DUDEH� HW� OɊDEU©J©�
GɊ$OIDUDELɊ��S�������ɍ6LFXW�GLFLW�$OSKDUDELXV�LQ�VXD�ORJLD��ORJLFD�HVW�GLUHFWLYD�LSVLXV�UDWLR�
QLV�TXDQWXP�DG�WULSOLFHP�RSHUDWLRQHP�LQWHOOHFWXV��3ULPD�HVW�VLPSOLFLXP�DSSUHKHQVLR��TXDH�
YRFDWXU�DSXG�$UDEHV�TXDHGDP�LQIRUPDWLR��HW�VLF�H[�KRF�DFFLSLWXU�/LEHU�SUDHGLFDPHQWRUXP��
LQ�TXR�GHWHUPLQDWXU�GH�;�YRFLEXV�;�UHUXP�SULPD�JHQHUD�VLJQL˛FDQWLEXV�HW�KDHF�SURXW�RUGL�
QDQWXU�LQ�GLFLELOLɓ�6L�DXWHP�LQGXFWLYD�>OHJ��GLUHFWLYD@�UDWLRQLV�TXDQWXP�DG�VHFXQGDP�RSH�
UDWLRQHP�LQWHOOHFWXV��TXDH�HVW�VLPSOLFLXP�DSSUHKHQVRUXP�FRPSRVLWLR��HW�VLF�DFFLSLWXU�/LEHU�
3HUL�KHUPHQHLDVɓ�6L� DXWHP�VLW� GLUHFWLYD� UDWLRQLV�TXDQWXP�DG� WHUWLDP�RSHUDWLRQHP� LQWH�
OOHFWXV��TXDH�HVW�TXLGDP�GLVFXUVXV�SUDHPLVVDUXP�DG�FRQFOXVLRQHP�VHX�FDXVDH�DG�HIIHFWXP���
XW�GLFLW�<VDDF��VLF�DFFLSLWXU�QXPHUXV�OLEURUXP�QRYDH�ORJLFDHɎ�

���7KH� DXWKRUɊV� WHUPLQRORJ\� UHVHPEOHV� WKDW� RI� DQ� DQRQ\PRXV� SURORJXH� TXRWHG� E\��
5��$��*DXWKLHU� LQ�KLV�HGLWLRQ�RI�7KRPDV�$TXLQDVɊV�FRPPHQWDU\�RQ�$ULVWRWOHɊV�2Q�,QWHU�
SUHWDWLRQ��(GLWLR�/HRQLQD�,
�������ɍ'LYLGLWXU�DXWHP�VFFXQGXP�DFWXP�UDWLRQLV�TXL�HVW�WULSOH[��
8QXV�HVW�DSSUHKHQGHUH�VLPSOLFLD�>ɓ@�6HFXQGXV�HVW�LOOD�DSSUHKHQVD�FRPSRQHUHɓ�LVWRV�GXRV�
DFWXV�SRQLW�3KLORVRSKXV�LQ�,,,�'H�DQLPDɓ�7HUWLXV�DFWXV�TXHP�DGGLW�&RPPHQWDWRU�HVW�FRP�
SRVLWD�RUGLQDUH��HW�KRF�SHUWLQHW�DG�V\OORJLVPXP��GH�TXR�HVW�WRWD�ORJLFDɎ�
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V\OORJLVWLF�DQG�GHPRQVWUDWLYH�ORJLF��LQ�WHUPV�RI�WKH�UHODWLRQ�FDXVH�HIIHFW��DQG�
GHVLJQDWH�WKH�ORJLFD�QRYD��WR�ZLW��WKH�7RSLFV��WKH�3ULRU�DQG�3RVWHULRU�$QDO\WLFV�
DQG�WKH�6RSKLVWLFDO�5HIXWDWLRQV��DV�WKH�WH[WV�RI�UHIHUHQFH��,Q�VXP��WKH�DQRQ\�
PRXV�DXWKRU�RI�WKH�LQWURGXFWLRQ�WR�ORJLF�SURYLGHV�DQ�RXWOLQH�RI�WKH�GLVFLSOLQH�
ZKLFK�FORVHO\�IROORZV�WKH�*XLGHɊV�SHFXOLDU�LQWHUSUHWDWLRQ�RI�DO�)ÁUÁEæ��ZKRVH�
QDPH� LV� QRZ�XVHG� DV� WKH� ORJLFDO� DXWKRULW\�SDU� H[FHOOHQFH�� HYHQ� WKRXJK� KLV�
WHDFKLQJV�ZHUH�QRWDEO\�WUDQVIRUPHG�

+RZHYHU��QRW�DOO�UHIHUHQFHV�WR�DO�)ÁUÁEæ�LQ�WKH�LQWURGXFWLRQV�WR�SKLORVRSK\�
DURVH�IURP�WKH�*XLGH��7KH�LQ˜XHQWLDO�'LYLVLR�VFLHQWLDUXP��IRU�LQVWDQFH��ZKLFK�
ZDV�FRPSRVHG�E\�$UQXOI�RI�3URYHQFH�LQ�DERXW�������FRXQWV�˛YH�H[SOLFLW�UHIHU�
HQFHV�WR�DO�)ÁUÁEæ��DV�RSSRVHG�WR�WKUHH�WR�DO�*KD]ÁOæ��DQG�RQO\�RQH�WR�$YLFHQQD��
7KHVH�UHIHUHQFHV�EHWUD\�ERWK�WKH�VWURQJ�LQ˜XHQFH�RI�'RPLQLFXV�*XQGLVVDOLQXV�
DQG�KLV�WUDQVODWLRQ�DQG�XVH�RI�DO�)ÁUÁEæ��7KLV�LV�DOVR�WKH�FDVH�LQ�$UQXOIɊV�FKDS�
WHU�RQ�ORJLF��ZKLFK�VWDUWV�DV�IROORZV��ɍDO�)ÁUÁEæ�GH˛QHV�ORJLF�DV�IROORZV��ORJ�
LF�LV�WKH�VFLHQFH�RI�DUJXLQJ�DFFXUDWHO\��WKDW�LV��E\�GLVWLQJXLVKLQJ�ZKDW�LV�WUXH�
IURP�ZKDW�LV�IDOVHɎ����ZKLFK�LQ�IDFW�JRHV�EDFN�WR�*XQGLVVDOLQXVɊV�'H�GLYLVLRQH�
SKLORVRSKLDH����7KLV�LV�LPPHGLDWHO\�IROORZHG�E\�D�UHPDUN�RQ�WKH�GLYLVLRQ�RI�
ORJLF�ZKLFK�LV�OLNHZLVH�DWWULEXWHG�WR�DO�)ÁUÁEæ��QDPHO\�

+H�>WKDW�LV��DO�)ÁUÁEæ@�GLYLGHG�LW�>L�H��� ORJLF@�LQWR�HLJKW�SDUWV��ZKLFK�DUH�
DV�IROORZV��$ULVWRWOHɊV�&DWHJRULHV�� WKH�ERRN�2Q�,QWHUSUHWDWLRQ�� WKDW� LV��3HUL�
+HUPHQHLDV��WKH�ERRN�7RSLFV��WKH�ERRN�6RSKLVWLFDO�6\OORJLVPV��WKH�ERRN�3ULRU�
$QDO\WLFV� RI� 6\OORJLVPV�� WKH�ERRN�3RVWHULRU�$QDO\WLFV�� SRHWU\� DQG� UKHWRULF��
WKH�ODWWHU�WZR�DUH�QRW�FRXQWHG�DPRQJ�ORJLF�DFFRUGLQJ�WR�$ULVWRWOH�DQG�WKH�FRP�
PRQ�RSLQLRQ���

���&I��/D˜HXU��4XDWUH�,QWURGXFWLRQV� �OD�SKLORVRSKLH�DX�;,,,e�VL¨FOH��S�������ɍ'H˛QLW�
DXWHP�$OSKDUDELXV�HDP�VLF��/RJLFD�HVW�VFLHQWLD�GLVVHUHQGL�GLOLJHQV��LG�HVW�GLVFHUQHQGL�YHUXP�
D�IDOVRɎ�

���*XQGLVVDOLQXV��'H�GLYLVLRQH�SKLORVRSKLDH��HG��)LGRUD�DQG�:HUQHU��S�������ɍ6LF�GH˛�
QLWXU��/RJLFD�HVW�UDWLR�GLVVHUHQGL�GLOLJHQV��LG�HVW�VFLHQWLD�GLVSXWDQGL�LQWHJUDɎ�

���&I�� /D˜HXU�� 4XDWUH� ,QWURGXFWLRQV�  � OD� SKLORVRSKLH� DX� ;,,,e� VL¨FOH�� S�� �����
ɍ>$OSKDUDELXV@�GLYLGLW� DXWHP�HDP� LQ�SDUWHV�RFWR�TXDH� VXQW� KDHF��&DWHJRULDH�$ULVWRWHOLV��
OLEHU�,QWHUSUHWDWLRQLV��LG�HVW�3HUL�KHUPHQHLDV��OLEHU�7RSLFRUXP��OLEHU�6RSKLVWLFRUXP�V\OOR�
JLVPRUXP�� OLEHU�3ULRUXP� DQDO\WLFRUXP� V\OORJLVPRUXP�� OLEHU�3RVWHULRUXP� DQDO\WLFRUXP��
SRHWULFD�HW�UKHWRULFDɎ��7KLV� OLVW� LV� WDNHQ�HLWKHU�IURP�*XQGLVVDOLQXVɊV�'H�VFLHQWLLV�RU�IURP�
KLV�'H�GLYLVLRQH�SKLORVRSKLDH��6HH�DO�)ÁUÁEæ��'H�VFLHQWLLV��WU��*XQGLVVDOLQXV���HG��$ORQVR�
$ORQVR�� S�� ���� ɍ2FWR� LJLWXU� VXQW� SDUWHV� ORJLFDH��&DWHJRULDH��3HUL� KHUPHQHLDV��$QDO\WLFD�
SULRUD��$QDO\WLFD�SRVWHULRUD��7RSLFD��6RSKLVWLFD��5KHWRULFD��3RHWLFDɎ��$QG�*XQGLVVDOLQXV��
'H�GLYLVLRQH� SKLORVRSKLDH�� HG�� )LGRUD� DQG�:HUQHU�� S�� ����� ɍ6HFXQGXP�$OIDUDELXP�RFWR�
VXQW�SDUWHV�ORJLFDH��&DWHJRULDH��3HUL�KHUPHQHLDV��$QDO\WLFD�SULRUD��$QDO\WLFD�SRVWHULRUD��
7RSLFD��6RSKLVWLFD��5KHWRULFD��3RHWLFDɎ�
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$V�ZH�KDYH�DOUHDG\�VHHQ�ZLWK�UHJDUG�WR�WKH�*XLGH�DQG�WKH�DQRQ\PRXV�LQWUR�
GXFWLRQ�WR�ORJLF��6FKRODVWLF�SKLORVRSKHUV�ZHUH�SDUWLFXODUO\�LQWHUHVWHG�LQ�WKH�RU�
JDQLF�UHODWLRQV�EHWZHHQ�WKH�YDULRXV�SDUWV�RI�ORJLF��ZKLFK�WKH\�LGHQWL˛HG�ZLWK�
$ULVWRWOHɊV�2UJDQRQ��$UQXOIɊV�GHYHORSPHQW�RI�WKH�)DUDELDQ�OLVW�FRQ˛UPV�WKLV�
LPSUHVVLRQ��7KXV�� LQ� WKH� FHQWUDO� SDUDJUDSKV� RI� KLV� FKDSWHU� RQ� ORJLF��$UQXOI�
H[SORUHV�WKH�V\VWHPDWLF�FRQQHFWLRQV�RI�WKH�ORJLFDO�GLVFLSOLQHV��HYHQWXDOO\�LGHQ�
WLI\LQJ�$ULVWRWOHɊV�&DWHJRULHV�ZLWK�ORJLF�RI�FRQFHSWV��2Q�,QWHUSUHWDWLRQ�ZLWK�
SURSRVLWLRQDO� ORJLF�� DQG� WKH� ORJLFD� QRYD�ZLWK� V\OORJLVWLF� DQG� GHPRQVWUDWLYH�
ORJLF����$V�IDU�DV�UKHWRULF�DQG�SRHWLFV�DUH�FRQFHUQHG��LW�LV�ZRUWK�SRLQWLQJ�RXW�
WKDW�$UQXOI�WDNHV�D�FULWLFDO�VWDQFH�YLV� �YLV�WKHLU�LQFOXVLRQ��ZKLFK��DV�KH�FODLPV��
LV� QRW�$ULVWRWHOLDQ����$OWKRXJK�$UQXOI� GRHV�QRW� EDVH�KLPVHOI� RQ� WKH�*XLGHɊV�
GLVWLQFWLRQ�RI�D�WKUHHIROG�RSHUDWLRQ�RI�WKH�LQWHOOHFW��KLV�UHDGLQJ�RI�DO�)ÁUÁEæɊV�
SUHVHQWDWLRQ�RI�ORJLF�LV�YHU\�VLPLODU�LQ�LWV�RXWFRPH���

:KLOH�*XQGLVVDOLQXVɊV�DGDSWDWLRQ�RI�.LWÁE�LKň Vň ÁɊ�DO�ɉXOėP�ZDV��LQ�JHQHUDO�
WHUPV��PRUH� LQ˜XHQWLDO� WKDQ�*HUDUGɊV� WUDQVODWLRQ���� WKH�GLYLVLRQ�RI� ORJLF� DF�
FRUGLQJ�WR�WKH�WKUHH�RSHUDWLRQV�RI�WKH�LQWHOOHFW�ZRXOG�DFTXLUH�JUHDW�SRSXODULW\�
ZLWK�WLPH��$�SURPLQHQW�H[DPSOH�LV�7KRPDV�$TXLQDVɊV�SURORJXH�WR�KLV�FRP�
PHQWDU\�RQ�2Q�,QWHUSUHWDWLRQ���

���&I�� /D˜HXU��4XDWUH� ,QWURGXFWLRQV�  � OD� SKLORVRSKLH� DX� ;,,,e� VL¨FOH�� SS�� ���ɇ�����
$UQXOI�H[SODLQV�˛UVW�RI�DOO�WKDW�WKH�VXEMHFW�PDWWHU�RI�ORJLF�LV�WKH�V\OORJLVP��+H�WKHQ�PDNHV�
D�GLVWLQFWLRQ�EHWZHHQ� WKH�QHDUHU� DQG� WKH�PRUH� UHPRWH�SDUWV�RI� V\OORJLVPV�� ɍDXW� UHPRWLV��
HW�VLF�HVW�VFLHQWLD�OLEUL�3UDHGLFDPHQWRUXP��DXW�SURSLQTXLV��HW�VLF�HVW�VFLHQWLD�OLEUL�3HUL�KHU�
PHQHLDV��(W�GLFR�ɉSURSLQTXLVɊ�LQ�UHVSHFWX�TXLD�GH�SDUWH�SURSLQTXD�VLPSOLFLWHU��TXDH�HVW�SUR�
SRVLWLR��VLPXO�GH�HR�WUDFWDWXUɓɎ��)LQDOO\��KH�DGGV�WKH�ERRNV�RI�WKH�ORJLFD�QRYD��ZKLFK�GHDO�
ZLWK�WKH�ɍYLUWXV�LQIHUHQGLɎ�

���2Q�WKLV�SRLQW��VHH�'�/��%ODFN��ɉ7KH�7UDGLWLRQV�DQG�7UDQVIRUPDWLRQV�LQ�WKH�0HGLHYDO�
$SSURDFK�WR�5KHWRULF�DQG�5HODWHG�/LQJXLVWLF�$UWVɊ��LQ�&��/D˜HXU��HG���/ɊHQVHLJQHPHQW�GH�
OD�SKLORVRSKLH�DX�[LLLH�VL¨FOH��$XWRXU�GX�ɉ*XLGH�GH�OɊ©WXGLDQWɊ�GX�PV��5LSROO������7XUQKRXW��
%UHSROV���������SS�����ɇ�����DW�S������

���)RU�D�PRUH�GHWDLOHG�DQDO\VLV�RI�DO�)ÁUÁEæɊV��DQG�*XQGLVVDOLQXVɊV��LQ˜XHQFH�RQ�$UQXOIɊV�
'LYLVLR� VFLHQWLDUXP�� LQFOXGLQJ� WKH� ODWWHUɊV� RXWOLQH� RI� QDWXUDO� SKLORVRSK\�� VHH�$�� )LGRUD��
ɉ7KH�$UDELF�,Q˜XHQFH�RQ�WKH�&ODVVL˛FDWLRQ�RI�3KLORVRSK\�LQ�WKH�/DWLQ�:HVW��7KH�&DVH�RI�
WKH� ,QWURGXFWLRQV� WR� 3KLORVRSK\Ɋ��0LFURORJXV�� 1DWXUH�� 6FLHQFHV� DQG� 0HGLHYDO� 6RFLHWLHV�
����������� �7KH�'LIIXVLRQ�RI�WKH�,VODPLF�6FLHQFHV�LQ�WKH�:HVWHUQ�:RUOG���SS�����ɇ����

���9LFHQW�RI�%HDXYDLV�FRQWULEXWHG�JUHDWO\� WR� WKH�VXFFHVV�RI�*XQGLVVDOLQXVɊV�DGDSWLYH�
WUDQVODWLRQ�RI�DO�)ÁUÁEæɊV�.LWÁE�LKň Vň ÁɊ�DO�ɉXOėP��DV�KH�UHSURGXFHG�ODUJH�SRUWLRQV�RI�WKH�WH[W�
LQ�KLV�6SHFXOXP�GRFWULQDOH��LQFOXGLQJ�VHFWLRQV�IURP�WKH�FKDSWHU�RQ�ORJLF��6HH�6��/XVLJQDQ��
/H� ɉ6SHFXOXP�GRFWULQDOHɊ��/LYUH� ,,,���WXGH�GH� OD� ORJLTXH�GDQV� OH�0LURLU�GHV� VFLHQFHV�GH�
9LQFHQW�GH�%HDXYDLV��3K'�WKHVLV��8QLYHUVLW©�GH�0RQWU©DO��������

���2Q� WKH� UHODWLRQ� EHWZHHQ� WKH� ,QWURGXFWLRQV� WR� SKLORVRSK\� DQG� WKH� SURORJXHV� WR�
$ULVWRWOHɊV�ZRUNV��VHH�$��)LGRUD��ɉ*XQGLVVDOLQXV��$UDELF�3KLORVRSK\��DQG�WKH�'LYLVLRQ�RI�WKH�
6FLHQFHV�LQ�WKH�7KLUWHHQWK�&HQWXU\��WKH�3URORJXHV�LQ�3KLORVRSKLFDO�&RPPHQWDU\�/LWHUDWXUHɊ��
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7KHUH� LV� D� WZRIROG� RSHUDWLRQ� RI� WKH� LQWHOOHFW�� DV� WKH� 3KLORVRSKHU� VD\V�
LQ�ERRN�,,,�2Q�WKH�6RXO��2QH�LV�WKH�XQGHUVWDQGLQJ�RI�VLPSOH�REMHFWV��WKDW�LV��
WKH�RSHUDWLRQ�E\�ZKLFK� WKH� LQWHOOHFW�DSSUHKHQGV� MXVW� WKH�HVVHQFH�RI�D� WKLQJ�
DORQH�� WKH� RWKHU� LV� WKH� RSHUDWLRQ�RI� FRPSRVLQJ� DQG�GLYLGLQJ��7KHUH� LV� DOVR�
D�WKLUG�RSHUDWLRQ��WKDW�RI�UHDVRQLQJ��E\�ZKLFK�UHDVRQ�SURFHHGV�IURP�ZKDW�LV�
NQRZQ� WR� WKH� LQYHVWLJDWLRQ�RI� WKLQJV� WKDW�DUH�XQNQRZQ�� >ɓ@�6LQFH� ORJLF� LV�
FDOOHG�UDWLRQDO�VFLHQFH�LW�PXVW�GLUHFW�LWV�FRQVLGHUDWLRQ�WR�WKH�WKLQJV�WKDW�EHORQJ�
WR�WKH�WKUHH�RSHUDWLRQV�RI�UHDVRQ�ZH�KDYH�PHQWLRQHG��$FFRUGLQJO\��$ULVWRWOH�
WUHDWV� WKRVH�EHORQJLQJ� WR� WKH�˛UVW�RSHUDWLRQ�RI� WKH� LQWHOOHFW�� WKDW� LV��ZKDW� LV�
JUDVSHG�E\� WKH�VLPSOH�FRQFHSW�� LQ� WKH�ERRN�&DWHJRULHV�� WKRVH�EHORQJLQJ� WR�
WKH�VHFRQG�RSHUDWLRQ��L�H���DI˛UPDWLYH�DQG�QHJDWLYH�SURSRVLWLRQV��LQ�WKH�ERRN�
2Q�,QWHUSUHWDWLRQ�� WKRVH�EHORQJLQJ�WR�WKH�WKLUG�RSHUDWLRQ�LQ�WKH�ERRN�3ULRU�
$QDO\WLFV�DQG�WKH�ERRNV�IROORZLQJ�LW��LQ�ZKLFK�KH�WUHDWV�WKH�V\OORJLVP�DEVR�
OXWHO\��WKH�GLIIHUHQW�NLQGV�RI�V\OORJLVP��DQG�WKH�VSHFLHV�RI�DUJXPHQWDWLRQ�E\�
ZKLFK�UHDVRQ�SURFHHGV�IURP�RQH�WKLQJ�WR�DQRWKHU��$QG�VLQFH�WKH�WKUHH�RSHUD�
WLRQV�RI�UHDVRQ�DUH�RUGHUHG�WR�HDFK�RWKHU�VR�DUH�WKH�ERRNV��WKH�&DWHJRULHV�WR�
WKH�2Q�,QWHUSUHWDWLRQ� DQG� WKH�2Q�,QWHUSUHWDWLRQ� WR� WKH�3ULRU�$QDO\WLFV� DQG�
WKH�ERRNV�IROORZLQJ�LW���

(YHQ�WKRXJK�$TXLQDV�UHIHUV�WR�$ULVWRWOH��UDWKHU�WKDQ�DO�)ÁUÁEæ����WKHUH�FDQ�
EH�QR�GRXEW�WKDW�KH�WKLQNV�DQG�ZULWHV�LQ�WKH�WUDGLWLRQ�RI�WKH�*XLGH�DQG�LWV�LQWHU�
SUHWDWLRQ�RI�*HUDUGɊV�)ÁUÁEæ�WUDQVODWLRQ��IRXQGLQJ��DV�KH�GRHV��WKH�GLVWLQFWLRQ�

LQ�6��%UHQWMHV� DQG�$�� )LGRUD�� HGV���3UHPRGHUQ�7UDQVODWLRQ��&RPSDUDWLYH�$SSURDFKHV� WR�
&URVV�&XOWXUDO�7UDQVIRUPDWLRQV��7XUQKRXW��%UHSROV���������SS����ɇ���

���7KRPDV� $TXLQDV�� $ULVWRWOH� RQ� ,QWHUSUHWDWLRQ�� &RPPHQWDU\� E\� 7KRPDV� $TXLQDV�
)LQLVKHG� E\� &DUGLQDO� &DMHWDQ�� WU�� -�7�� 2HVWHUOH� �0LOZDXNHH��:,��0DUTXHWWH� 8QLYHUVLW\�
3UHVV�� ������� S�� ��� �VOLJKWO\� PRGL˛HG��� 2ULJLQDO� WH[W� LQ� (GLWLR� /HRQLQD� ,
���� ��� ɍ6LFXW�
3KLORVRSKXV�GLFLW�LQ�,,,�'H�DQLPD��GXSOH[�HVW�RSHUDWLR�LQWHOOHFWXV��XQD�TXLGHP�TXDH�GLFLWXU�
LQGLYLVLELOLXP�LQWHOOLJHQWLD��SHU�TXDP�VFLOLFHW�LQWHOOHFWXV�DSSUHKHQGLW�HVVHQWLDP�XQLXVFXLXV�
TXH� UHL� LQ� VH� LSVD�� DOLD� HVW� DXWHP�RSHUDWLR� LQWHOOHFWXV� FRPSRQHQWLV� HW� GLYLGHQWLV�� DGGLWXU�
DXWHP�HW�WHUWLD�RSHUDWLR�UDWLRFLQDQGL��VHFXQGXP�TXRG�UDWLR�SURFHGLW�D�QRWLV�DG�LQTXLVLWLRQHP�
LJQRWRUXP�>ɓ@��&XP�DXWHP�ORJLFD�GLFDWXU�UDWLRQDOLV�VFLHQWLD��QHFHVVH�HVW�TXRG�HLXV�FRQVL�
GHUDWLR�YHUVHWXU�FLUFD�HD�TXDH�SHUWLQHQW�DG�WUHV�SUDHGLFWDV�RSHUDWLRQHV�UDWLRQLV��GH�KLLV�LJLWXU�
TXDH�SHUWLQHQW�DG�SULPDP�RSHUDWLRQHP�LQWHOOHFWXV�� LG�HVW�GH�KLLV�TXDH�VLPSOLFL� LQWHOOHFWX�
FRQFLSLXQWXU�� GHWHUPLQDW�$ULVWRWHOHV� LQ� OLEUR�3UDHGLFDPHQWRUXP�� GH� KLLV� YHUR� TXDH� SHU�
WLQHQW�DG�VHFXQGDP�RSHUDWLRQHP��VFLOLFHW�GH�HQXQWLDWLRQH�DI˛UPDWLYD�HW�QHJDWLYD��GHWHUPLQDW�
3KLORVRSKXV�LQ�OLEUR�3HUL�KHUPHQHLDV��GH�KLLV�YHUR�TXDH�SHUWLQHQW�DG�WHUWLDP�RSHUDWLRQHP�
GHWHUPLQDW�$ULVWRWHOHV�LQ�OLEUR�3ULRUXP�HW�LQ�FRQVHTXHQWLEXV��LQ�TXLEXV�DJLWXU�GH�V\OORJLV�
PR�VLPSOLFLWHU�HW�GH�GLYHUVLV�V\OORJLVPRUXP�HW�DUJXPHQWDWLRQXP�VSHFLHEXV��TXLEXV�UDWLR�
GH�XQR�SURFHGLW�DG�DOLXG��HW�LGHR�VHFXQGXP�SUDHGLFWXP�RUGLQHP�WULXP�RSHUDWLRQXP�OLEHU�
3UDHGLFDPHQWRUXP�DG�OLEUXP�3HUL�KHUPHQHLDV�RUGLQDWXU��TXL�RUGLQDWXU�DG�OLEUXP�3ULRUXP�
HW�FRQVHTXHQWHVɎ�

���$TXLQDVɊV�UHIHUV�IRU�WKH�˛UVW�WZR�RSHUDWLRQV�WR�$ULVWRWOHɊV�'H�DQLPD�,,,��������D���ɇ���
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EHWZHHQ�FRQFHSWXDO��SURSRVLWLRQDO��DQG�V\OORJLVWLF�ORJLF��DQG�WKHLU�RULHQWDWLRQ�
WRZDUGV�GHPRQVWUDWLYH�ORJLF��RQ�WKH�WKUHHIROG�RSHUDWLRQ�RI�WKH�LQWHOOHFW�

&XULRXVO\� HQRXJK�� WKH�*XLGHɊV� VSHFL˛F� LQWHUSUHWDWLRQ�RI� WKH� GLYLVLRQ�RI�
ORJLF�KDV�QRW�RQO\�LQ˜XHQFHG�PHGLHYDO�VFKRODUV��EXW�DOVR�PRGHUQ�RQHV��7KXV��
LQ�WKH�UHFHQWO\�SXEOLVKHG�*UXQGULVV�GHU�*HVFKLFKWH�GHU�3KLORVRSKLH�� WKDW�LV��
D�PRGHUQ�LQWURGXFWLRQ�WR�SKLORVRSK\��3HWHU�6FKXOWKHVV�ZULWHV�DERXW�DO�)ÁUÁEæɊV�
.LWÁE�LKň Vň ÁɊ�DO�ɉXOėP���'H�VFLHQWLLV��ɍDO�)ÁUÁEæ�PHQWLRQV�WKUHH�DFWV�ZKHUHLQ�RQH�
FDQ� HUU�� ɉRUGLQDULɊ� �&DWHJRULHV��� ɉFRPSRQHUHɊ� �2Q� ,QWHUSUHWDWLRQ�� DQG� ɉFRQ�
IHUUHɊ��7RSLFV��$QDO\WLFV�DQG�6RSKLVWLFDO�5HIXWDWLRQV�Ɏ����<HW��DV�ZH�KDYH�VHHQ��
WKLV�LV�QRW�ZKDW�DO�)ÁUÁEæɊV�.LWÁE�LKň Vň ÁɊ�DO�ɉXOėP���'H�VFLHQWLLV�KDV��EXW�UDWKHU�
WKH�*XLGHɊV�LQWHUSUHWDWLRQ�WKHUHRI��ZKLFK�SURYHV�WKH�VXFFHVV�RI�WKLV�LQWHUSUHWD�
WLRQ�WR�WKH�SUHVHQW�GD\�

7KH�IRUHJRLQJ�UHPDUNV�RQ�WKH�LQ˜XHQFH�RI�DO�)ÁUÁEæɊV�.LWÁE�LKň Vň ÁɊ�DO�ɉXOėP�
RQ�WKH�SKLORVRSKLFDO�LQWURGXFWLRQ�OLWHUDWXUH�RI�WKH���WK�FHQWXU\�KDYH�VKRZQ�KRZ�
FRPSOH[�WKH�SURFHVVHV�RI�UHFHSWLRQ�RI�QHZO\�WUDQVODWHG�SKLORVRSKLFDO�PDWHUL�
DOV�ZHUH�GXULQJ�WKH�0LGGOH�$JHV�Ɉ�DQG�EH\RQG�Ɉ�DQG�KRZ�WKH�DSSURSULDWLRQ�
RI�WKHLU�WHDFKLQJV�JRHV�KDQG�LQ�KDQG�ZLWK�D�YHU\�G\QDPLF�LQWHUSUHWDWLRQ�WKHUHRI�
WKDW�RSHQV�QHZ�SHUVSHFWLYHV��7KLV�KROGV�WUXH�HVSHFLDOO\�IRU�WKH�V\VWHPDWLF�LQ�
WHUSUHWDWLRQ�RI�$ULVWRWOHɊV�2UJDQRQ�WKDW�ZRXOG�VKDSH�WKH�(XURSHDQ�ORJLFDO�FXU�
ULFXOXP�DW�OHDVW�XQWLO�WKH�/RJLTXH�GH�3RUW�5R\DO����������

���&RQFOXVLRQV

7KH�LQ˜XHQFH�RI�DO�)ÁUÁEæɊV�.LWÁE�LKň Vň ÁɊ�DO�ɉXOėP�RQ�/DWLQ�PHGLHYDO�SKL�
ORVRSK\�KDV� EHHQ�SURIRXQG�� IDU�UHDFKLQJ�� DQG� FRQVHTXHQWLDO� LQ�PDQ\�ZD\V��
7KH�OLVW�RI�SKLORVRSKHUV�ZKR�IRXQG�LQ�DO�)ÁUÁEæɊV�WKHRULHV�D�YDOXDEOH�UHVRXUFH�
WR� VKDSH� WKH�ZD\� E\�ZKLFK� VFLHQFHV�ZHUH� WR� EH� FRQVLGHUHG� YDVWO\� H[FHHGV�
WKH�QDPHV�ZH�PHQWLRQHG�LQ�WKLV�VWXG\����,Q�DGGLWLRQ��LW�VKRXOG�EH�UHFDOOHG�WKDW��
DOEHLW� WKH�PRVW� LQ˜XHQWLDO��.LWÁE� LKň Vň ÁɊ�DO�ɉXOėP�ZDV�RQO\�RQH�RI�DO�)ÁUÁEæɊV�
ZRUNV�PDGH�DYDLODEOH�WR�WKH�/DWLQDWH�SKLORVRSKLFDO�DXGLHQFH��7KH�LPSDFW�RI�

���3�� 6FKXOWKHVV�� ɉ5H]HSWLRQ� GHU� DUDELVFKHQ�/RJLNɊ�� LQ�$��%UXQJV��9��0XGURFK�� DQG�
3�� 6FKXOWKHVV�� HGV���*UXQGULVV� GHU� *HVFKLFKWH� GHU� 3KLORVRSKLH�� ��� 'LH� 3KLORVRSKLH� GHV�
0LWWHODOWHUV����YROV���%DVHO��6FKZDEH���������YRO��,,��S��������ɍDO�)ÁUÁEæ�QHQQW�GUHL�$NWH��
LQ�GHQHQ�PDQ�LUUHQ�NDQQ��ɉRUGLQDULɊ��.DWHJRULHQ���ɉFRPSRQHUHɊ��+HUPHQHXWLN��XQG�ɉFRQIHU�
UHɊ��7RSLN��$QDO\WLN�XQG�6RSKLVWLVFKH�:LGHUOHJXQJHQ�Ɏ�

���6HH�2��+¶IIH��$ULVWRWHOHV��0XQLFK��%HFN���������S�����
���2Q�DO�)ÁUÁEæ�DQG�$OEHUW�WKH�*UHDW��VHH��IRU�LQVWDQFH��-��-DQVVHQV��ɉ$OEHUW�OH�*UDQG�

HW� VD� FRQQDLVVDQFH� GHV� ©FULWV� ORJLTXHV� DUDEHV�� XQH� U©©YDOXDWLRQ� GX� GRVVLHU� *ULJQDVFKLɊ��
LQ�-��%UXPEHUJ�&KDXPRQW��HG���$G�QRWLWLDP�LJQRWL��/Ɋ2UJDQRQ�GDQV�OD�WUDQVODWLR�VWXGLRUXP�
 �OɊ©SRTXH�GɊ$OEHUW�OH�*UDQG���7XUQKRXW��%UHSROV���������SS�����ɇ����
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RWKHU�WH[WV��OLNH�'H�LQWHOOHFWX�HW�LQWHOOHFWR�DQG�)RQWHV�TXHVWLRQXP��LV�VWLOO�WR�EH�
SURSHUO\�LQYHVWLJDWHG��DV�GRHV�PXFK�RI�WKH�LQ˜XHQFH�WKDW�D�ZLGH�ZHE�RI�ɉPL�
QRUɊ�,VODPLFDWH�ZRUNV�KDYH�KDG�RQ�WKH�/DWLQDWH�FXOWXUH�

7KURXJK�WKH�WUDQVODWLRQ�RI�.LWÁE�LKň Vň ÁɊ�DO�ɉXOėP��DO�)ÁUÁEæ�KDV�FRQWULEXW�
HG� WR� VKDSLQJ�/DWLQDWH� FXOWXUH� UHPDUNDEO\��7KH� VRFLR�FXOWXUDO� GLPHQVLRQ�RI�
WKH�7ROHGDQ�WUDQVODWLRQ�PRYHPHQW�Ɉ�WKH�VHOHFWLRQ�RI�ZKDW�VKRXOG�EH�WUDQV�
ODWHG� LQWR�/DWLQ� IROORZLQJ� DQ� RUGHUO\� DSSURDFK�Ɉ�ZDV� JURXQGHG� LQ� WKH� LQ�
VSLUDWLRQ� WKDW� LWV� SUDFWLWLRQHUV� �WUDQVODWRUV� EXW�� SHUKDSV�� DOVR� WKHLU� VSRQVRUV��
FRXOG�˛QG�LQ�'H�VFLHQWLLV��$V�IDU�DV�WKH�PDWHULDO�DYDLODELOLW\�RI�WH[WV�SURYLGHV�
WKH�LQWHOOHFWXDO�SRVVLELOLW\�RI�WKHLU�UHFHSWLRQ��VXFK�LQVSLUDWLRQDO�LQ˜XHQFH�FDQ�
EH�FRQVLGHUHG�DV�D�FUXFLDO�IDFWRU�IRU�WKH�ODWHU�YLFLVVLWXGHV�RI�WKH�PHGLHYDO�GH�
EDWH��*XQGLVVDOLQXVɊV� UHOLDQFH�RQ�DO�)ÁUÁEæ� LQ�RUGHU� WR�JURXQG�KLV�H[SDQGHG�
HSLVWHPLF�MXVWL˛FDWLRQ�RI�/DWLQDWH�VFLHQFHV��H[WHQGLQJ�WKHLU�QXPEHU�DQG�˛HOG�
RI� DSSOLDQFH�� LV� D� VHFRQG� FHQWUDO� DVSHFW� GLVSOD\LQJ� WKH� UHOHYDQFH�SOD\HG�E\��
DO�)ÁUÁEæ��*XQGLVVDOLQXVɊV�'H�GLYLVLRQH�SKLORVRSKLDH�ZRXOG�LQGHHG�DFFRPSD�
Q\�'H�VFLHQWLLV�DV�D�PDLQ�VRXUFH�RQ�WKH�GLYLVLRQ�RI�NQRZOHGJH��7RJHWKHU��WKHVH�
ZRUNV� LPSDFWHG� WKH� HIIRUWV� WKDW� HQF\FORSDHGLVWV�� SKLORVRSKHUV�� DQG� WHDFKHUV�
PDGH� WR� XQGHUVWDQG� KRZ�NQRZOHGJH�ZRUNV� DQG� VKRXOG� EH� RUGHUO\� DWWDLQHG��
7KH�*XLGH��$UQXOI�RI�3URYHQFHɊV� DQG�SVHXGR�3HWHU�RI�6DLQW�$PRXUɊV� LQWUR�
GXFWLRQV��DQG�$TXLQDVɊV�SURORJXH�WR�KLV�FRPPHQWDU\�RQ�2Q�,QWHUSUHWDWLRQ�DUH�
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