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$EVWUDFW�

:H� DUH� FXUUHQWO\� ZLWQHVVLQJ� D� PDMRU� HSLGHPLF� FDXVHG� E\� WKH� ����� QRYHO� FRURQDYLUXV� �������
Q&R9��� 7KH� HYROXWLRQ� RI� �����Q&R9� UHPDLQV� HOXVLYH�� � :H� IRXQG� �� LQVHUWLRQV� LQ� WKH� VSLNH�
JO\FRSURWHLQ��6��ZKLFK�DUH�XQLTXH�WR�WKH������Q&R9�DQG�DUH�QRW�SUHVHQW�LQ�RWKHU�FRURQDYLUXVHV���
,PSRUWDQWO\��DPLQR�DFLG�UHVLGXHV�LQ�DOO�WKH���LQVHUWV�KDYH�LGHQWLW\�RU�VLPLODULW\�WR�WKRVH�LQ�WKH�+,9�
��JS����RU�+,9���*DJ�� � � ,QWHUHVWLQJO\��GHVSLWH� WKH� LQVHUWV� EHLQJ�GLVFRQWLQXRXV�RQ� WKH�SULPDU\�
DPLQR�DFLG�VHTXHQFH���'�PRGHOOLQJ�RI�WKH������Q&R9�VXJJHVWV�WKDW�WKH\�FRQYHUJH�WR�FRQVWLWXWH�
WKH�UHFHSWRU�ELQGLQJ�VLWH���7KH�ILQGLQJ�RI���XQLTXH�LQVHUWV�LQ�WKH������Q&R9��DOO�RI�ZKLFK�KDYH�
LGHQWLW\� �VLPLODULW\� WR�DPLQR�DFLG� UHVLGXHV� LQ�NH\�VWUXFWXUDO�SURWHLQV�RI�+,9��� LV�XQOLNHO\� WR�EH�
IRUWXLWRXV�LQ�QDWXUH��7KLV�ZRUN�SURYLGHV�\HW�XQNQRZQ�LQVLJKWV�RQ������Q&R9�DQG�VKHGV�OLJKW�RQ�
WKH�HYROXWLRQ�DQG�SDWKRJHQLFLW\�RI�WKLV�YLUXV�ZLWK�LPSRUWDQW�LPSOLFDWLRQV�IRU�GLDJQRVLV�RI�WKLV�YLUXV���

,QWURGXFWLRQ�

&RURQDYLUXVHV� �&R9�� DUH� VLQJOH�VWUDQGHG� SRVLWLYH�VHQVH� 51$� YLUXVHV� WKDW� LQIHFW� DQLPDOV� DQG�
KXPDQV�� 7KHVH� DUH� FODVVLILHG� LQWR� �� JHQHUD� EDVHG� RQ� WKHLU� KRVW� VSHFLILFLW\��$OSKDFRURQDYLUXV�
%HWDFRURQDYLUXV��'HOWDFRURQDYLUXV�DQG�*DPPDFRURQDYLUXV��6QLMGHU�HW�DO����������7KHUH�DUH�VHYHQ�
NQRZQ�W\SHV�RI�&R9V� WKDW� LQFOXGHV����(�DQG�1/����*HQXV�$OSKDFRURQDYLUXV���2&����+.8���
0(56�DQG�6$56��*HQXV�%HWDFRURQDYLUXV���:KLOH����(��1/����2&����DQG�+.8��FRPPRQO\�
LQIHFW�KXPDQV��WKH�6$56�DQG�0(56�RXWEUHDN�LQ������DQG������UHVSHFWLYHO\�RFFXUUHG�ZKHQ�WKH�
YLUXV�FURVVHG�RYHU�IURP�DQLPDOV�WR�KXPDQV�FDXVLQJ�VLJQLILFDQW�PRUWDOLW\��-��&KDQ�HW�DO���Q�G���-��)��
:��&KDQ�HW� DO���������� ,Q�'HFHPEHU�������DQRWKHU�RXWEUHDN�RI�FRURQDYLUXV�ZDV� UHSRUWHG� IURP�
:XKDQ��&KLQD�WKDW�DOVR�WUDQVPLWWHG�IURP�DQLPDOV�WR�KXPDQV��7KLV�QHZ�YLUXV�KDV�EHHQ�WHPSRUDULO\�
WHUPHG�DV������QRYHO�&RURQDYLUXV�������Q&R9��E\�WKH�:RUOG�+HDOWK�2UJDQL]DWLRQ��:+2���-��)��
:��&KDQ�HW�DO���������=KX�HW�DO����������:KLOH�WKHUH�DUH�VHYHUDO�K\SRWKHVHV�DERXW� WKH�RULJLQ�RI�
�����Q&R9��WKH�VRXUFH�RI�WKLV�RQJRLQJ�RXWEUHDN�UHPDLQV�HOXVLYH����

7KH�WUDQVPLVVLRQ�SDWWHUQV�RI������Q&R9�LV�VLPLODU�WR�SDWWHUQV�RI�WUDQVPLVVLRQ�GRFXPHQWHG�LQ�WKH�
SUHYLRXV�RXWEUHDNV�LQFOXGLQJ�E\�ERGLO\�RU�DHURVRO�FRQWDFW�ZLWK�SHUVRQV�LQIHFWHG�ZLWK�WKH�YLUXV��

�&&�%<�1&�1'�����,QWHUQDWLRQDO�OLFHQVH,W�LV�PDGH�DYDLODEOH�XQGHU�D�
SHUSHWXLW\�SUHSULQW��ZKLFK�ZDV�QRW�SHHU�UHYLHZHG��LV�WKH�DXWKRU�IXQGHU��ZKR�KDV�JUDQWHG�ELR5[LY�D�OLFHQVH�WR�GLVSOD\�WKH�SUHSULQW�LQ�

7KH�FRS\ULJKW�KROGHU�IRU�WKLV��KWWS���G[�GRL�RUJ��������������������������GRL��ELR5[LY�SUHSULQW�ILUVW�SRVWHG�RQOLQH�-DQ������������



&DVHV�RI�PLOG�WR�VHYHUH�LOOQHVV��DQG�GHDWK�IURP�WKH�LQIHFWLRQ�KDYH�EHHQ�UHSRUWHG�IURP�:XKDQ����7KLV�
RXWEUHDN�KDV�VSUHDG�UDSLGO\�GLVWDQW�QDWLRQV�LQFOXGLQJ�)UDQFH��$XVWUDOLD�DQG�86$�DPRQJ�RWKHUV��
7KH�QXPEHU�RI�FDVHV�ZLWKLQ�DQG�RXWVLGH�&KLQD�DUH�LQFUHDVLQJ�VWHHSO\���2XU�FXUUHQW�XQGHUVWDQGLQJ�
LV� OLPLWHG� WR� WKH� YLUXV� JHQRPH� VHTXHQFHV� DQG� PRGHVW� HSLGHPLRORJLFDO� DQG� FOLQLFDO� GDWD��
&RPSUHKHQVLYH�DQDO\VLV�RI�WKH�DYDLODEOH�������Q&R9�VHTXHQFHV�PD\�SURYLGH�LPSRUWDQW�FOXHV�WKDW�
PD\�KHOS�DGYDQFH�RXU�FXUUHQW�XQGHUVWDQGLQJ�WR�PDQDJH�WKH�RQJRLQJ�RXWEUHDN���

7KH� VSLNH� JO\FRSURWHLQ� �6�� RI� FRUQRQDYLUXV� LV� FOHDYHG� LQWR� WZR� VXEXQLWV� �6�� DQG� 6���� 7KH� 6��
VXEXQLW�KHOSV� LQ�UHFHSWRU�ELQGLQJ�DQG�WKH�6��VXEXQLW�IDFLOLWDWHV�PHPEUDQH�IXVLRQ��%RVFK�HW�DO���
������/L���������7KH�VSLNH�JO\FRSURWHLQV�RI�FRURQRYLUXVHV�DUH�LPSRUWDQW�GHWHUPLQDQWV�RI�WLVVXH�
WURSLVP� DQG� KRVW� UDQJH�� ,Q� DGGLWLRQ� WKH� VSLNH� JO\FRSURWHLQV� DUH� FULWLFDO� WDUJHWV� IRU� YDFFLQH�
GHYHORSPHQW��'X�HW�DO�����������)RU�WKLV�UHDVRQ��WKH�VSLNH�SURWHLQV�UHSUHVHQW�WKH�PRVW�H[WHQVLYHO\�
VWXGLHG�DPRQJ�FRURQDYLUXVHV�� �:H�WKHUHIRUH�VRXJKW�WR� LQYHVWLJDWH�WKH�VSLNH�JO\FRSURWHLQ�RI�WKH�
�����Q&R9� WR� XQGHUVWDQG� LWV� HYROXWLRQ�� QRYHO� IHDWXUHV� VHTXHQFH� DQG� VWUXFWXUDO� IHDWXUHV� XVLQJ�
FRPSXWDWLRQDO�WRROV���

0HWKRGRORJ\�

5HWULHYDO�DQG�DOLJQPHQW�RI�QXFOHLF�DFLG�DQG�SURWHLQ�VHTXHQFHV�

:H�UHWULHYHG�DOO�WKH�DYDLODEOH�FRURQDYLUXV�VHTXHQFHV��Q ����IURP�1&%,�YLUDO�JHQRPH�GDWDEDVH�
�KWWSV���ZZZ�QFEL�QOP�QLK�JRY��� DQG� ZH� XVHG� WKH� *,6$,'� �(OEH� 	� %XFNODQG�0HUUHWW��
�����>KWWSV���ZZZ�JLVDLG�RUJ�@� WR� UHWULHYH� DOO� DYDLODEOH� IXOO�OHQJWK� VHTXHQFHV� �Q ���� RI� �����
Q&R9 DV�RQ ���-DQ������ 0XOWLSOH�VHTXHQFH�DOLJQPHQW�RI�DOO FRURQDYLUXV JHQRPHV�ZDV SHUIRUPHG�
E\� XVLQJ� 086&/(� VRIWZDUH� �(GJDU�� ����� EDVHG� RQ� QHLJKERXU� MRLQLQJ� PHWKRG�� 2XW� RI� ���
FRURQDYLUXV�JHQRPH����UHSUHVHQWDWLYH�JHQRPHV�RI�DOO�FDWHJRU\�ZHUH�XVHG�IRU�SK\ORJHQHWLF�WUHH�
GHYHORSPHQW�XVLQJ�0(*$;�VRIWZDUH��.XPDU�HW�DO����������7KH�FORVHVW�UHODWLYH�ZDV�IRXQG�WR�EH�
6$56�&R9��7KH�JO\FRSURWHLQ�UHJLRQ�RI�6$56�&R9�DQG������Q&R9�ZHUH�DOLJQHG�DQG�YLVXDOL]HG�
XVLQJ�0XOWDOLQ�VRIWZDUH �&RUSHW���������7KH�LGHQWLILHG�DPLQR�DFLG�DQG�QXFOHRWLGH�VHTXHQFH�ZHUH�
DOLJQHG�ZLWK�ZKROH�YLUDO�JHQRPH�GDWDEDVH�XVLQJ�%/$67S�DQG�%/$67Q��7KH�FRQVHUYDWLRQ�RI�WKH�
QXFOHRWLGH�DQG�DPLQR�DFLG�PRWLIV�LQ����FOLQLFDO�YDULDQWV�RI������Q&R9 JHQRPH�ZHUH�SUHVHQWHG�E\�
SHUIRUPLQJ�PXOWLSOH�VHTXHQFH�DOLJQPHQW�XVLQJ�0(*$;�VRIWZDUH��7KH�WKUHH�GLPHQVLRQDO�VWUXFWXUH�
RI������Q&R9�JO\FRSURWHLQ�ZDV�JHQHUDWHG�E\�XVLQJ�6:,66�02'(/�RQOLQH�VHUYHU �%LDVLQL�HW�DO���
����� DQG�WKH�VWUXFWXUH�ZDV�PDUNHG�DQG�YLVXDOL]HG�E\�XVLQJ�3\0RO �'H/DQR����������

5HVXOWV�

8QFDQQ\�VLPLODULW\�RI�QRYHO�LQVHUWV�LQ�WKH������Q&R9 VSLNH�SURWHLQ�WR�+,9���JS����DQG�
*DJ

2XU�SK\ORJHQWLF�WUHH�RI�IXOO�OHQJWK�FRURQDYLUXVHV�VXJJHVWV�WKDW������Q&R9�LV�FORVHO\�UHODWHG�WR�
6$56�&R9�>)LJ�@��,Q�DGGLWLRQ��RWKHU�UHFHQW�VWXGLHV�KDYH�OLQNHG�WKH������Q&R9�WR�6$56�&R9��
:H�WKHUHIRUH�FRPSDUHG�WKH�VSLNH�JO\FRSURWHLQ�VHTXHQFHV�RI�WKH������Q&R9�WR�WKDW�RI�WKH�6$56�
&R9��1&%,�$FFHVVLRQ�QXPEHU��$<������������2Q�FDUHIXO�H[DPLQDWLRQ�RI�WKH�VHTXHQFH�
DOLJQPHQW�ZH�IRXQG�WKDW�WKH������ Q&R9 VSLNH�JO\FRSURWHLQ�FRQWDLQV���LQVHUWLRQV�>)LJ��@��7R�
IXUWKHU�LQYHVWLJDWH�LI�WKHVH�LQVHUWV�DUH�SUHVHQW�LQ�DQ\�RWKHU�FRURQD�YLUXV��ZH�SHUIRUPHG�D�PXOWLSOH�

�&&�%<�1&�1'�����,QWHUQDWLRQDO�OLFHQVH,W�LV�PDGH�DYDLODEOH�XQGHU�D�
SHUSHWXLW\�SUHSULQW��ZKLFK�ZDV�QRW�SHHU�UHYLHZHG��LV�WKH�DXWKRU�IXQGHU��ZKR�KDV�JUDQWHG�ELR5[LY�D�OLFHQVH�WR�GLVSOD\�WKH�SUHSULQW�LQ�

7KH�FRS\ULJKW�KROGHU�IRU�WKLV��KWWS���G[�GRL�RUJ��������������������������GRL��ELR5[LY�SUHSULQW�ILUVW�SRVWHG�RQOLQH�-DQ������������



VHTXHQFH�DOLJQPHQW�RI�WKH�VSLNH�JO\FRSURWHLQ�DPLQR�DFLG�VHTXHQFHV�RI�DOO�DYDLODEOH�
FRURQDYLUXVHV��Q ��� >UHIHU�7DEOH�6�)LOH�@ LQ�1&%,�UHIVHT��QFEL�QOP�QLK�JRY��WKLV�LQFOXGHV�RQH�
VHTXHQFH�RI������Q&R9>)LJ�6�@��:H�IRXQG�WKDW�WKHVH���LQVHUWLRQV�>LQVHUWV���������DQG��@�DUH�
XQLTXH�WR������Q&R9�DQG�DUH�QRW�SUHVHQW�LQ�RWKHU�FRURQDYLUXVHV�DQDO\]HG��$QRWKHU�JURXS�IURP�
&KLQD�KDG�GRFXPHQWHG�WKUHH�LQVHUWLRQV�FRPSDULQJ�IHZHU�VSLNH�JO\FRSURWHLQ�VHTXHQFHV�RI�
FRURQDYLUXVHV���$QRWKHU�JURXS�IURP�&KLQD�KDG�GRFXPHQWHG�WKUHH LQVHUWLRQV�FRPSDULQJ�IHZHU�
VSLNH�JO\FRSURWHLQ�VHTXHQFHV�RI�FRURQDYLUXVHV��=KRX�HW�DO���������

)LJXUH��� 0D[LPXP�OLNHOLKRRG�JHQHDORJ\�VKRZ�WKH�HYROXWLRQ�RI�������Q&R9��7KH�HYROXWLRQDU\�KLVWRU\�
ZDV�LQIHUUHG�E\�XVLQJ�WKH�0D[LPXP�/LNHOLKRRG�PHWKRG�DQG�-77�PDWUL[�EDVHG�PRGHO��7KH�WUHH�
ZLWK�WKH�KLJKHVW�ORJ�OLNHOLKRRG������������LV�VKRZQ��,QLWLDO�WUHH�V��IRU�WKH�KHXULVWLF�VHDUFK�ZHUH�
REWDLQHG�DXWRPDWLFDOO\�E\�DSSO\LQJ�1HLJKERU�-RLQ�DQG�%LR1-�DOJRULWKPV�WR�D�PDWUL[�RI�SDLUZLVH�
GLVWDQFHV�HVWLPDWHG�XVLQJ�D�-77�PRGHO��DQG�WKHQ�VHOHFWLQJ�WKH�WRSRORJ\�ZLWK�VXSHULRU�ORJ�OLNHOLKRRG�

�&&�%<�1&�1'�����,QWHUQDWLRQDO�OLFHQVH,W�LV�PDGH�DYDLODEOH�XQGHU�D�
SHUSHWXLW\�SUHSULQW��ZKLFK�ZDV�QRW�SHHU�UHYLHZHG��LV�WKH�DXWKRU�IXQGHU��ZKR�KDV�JUDQWHG�ELR5[LY�D�OLFHQVH�WR�GLVSOD\�WKH�SUHSULQW�LQ�

7KH�FRS\ULJKW�KROGHU�IRU�WKLV��KWWS���G[�GRL�RUJ��������������������������GRL��ELR5[LY�SUHSULQW�ILUVW�SRVWHG�RQOLQH�-DQ������������



YDOXH��7KLV�DQDO\VLV�LQYROYHG���DPLQR�DFLG�VHTXHQFHV��7KHUH�ZHUH�D�WRWDO�RI������SRVLWLRQV�LQ�WKH�
ILQDO�GDWDVHW��(YROXWLRQDU\�DQDO\VHV�ZHUH�FRQGXFWHG�LQ�0(*$�;��

)LJXUH����0XOWLSOH�VHTXHQFH�DOLJQPHQW�EHWZHHQ�VSLNH�SURWHLQV�RI������Q&R9�DQG�6$56��7KH�
VHTXHQFHV�RI�VSLNH�SURWHLQV�RI������Q&R9��:XKDQ�+8����$FFHVVLRQ�1&B��������DQG�RI�6$56�
&R9��*=����$FFHVVLRQ�$<��������ZHUH�DOLJQHG�XVLQJ�0XOWL$OLQ�VRIWZDUH��7KH�VLWHV�RI�GLIIHUHQFH�
DUH�KLJKOLJKWHG�LQ��ER[HV��

:H�WKHQ�DQDO\]HG�DOO�DYDLODEOH�IXOO�OHQJWK�VHTXHQFHV��Q ����RI������Q&R9�LQ�*,6$,'��(OEH�	�
%XFNODQG�0HUUHWW��������DV�RQ�-DQXDU\����������IRU�WKH�SUHVHQFH�RI�WKHVH�LQVHUWV��$V�PRVW�RI�WKHVH�
VHTXHQFHV�DUH�QRW�DQQRWDWHG��ZH�FRPSDUHG�WKH�QXFOHRWLGH�VHTXHQFHV�RI�WKH�VSLNH�JO\FRSURWHLQ�RI�
DOO� DYDLODEOH� �����Q&R9� VHTXHQFHV� XVLQJ� %/$67S�� ,QWHUHVWLQJO\�� DOO� WKH� �� LQVHUWLRQV� ZHUH�
DEVROXWHO\��������FRQVHUYHG�LQ�DOO�WKH�DYDLODEOH�������Q&R9�VHTXHQFHV�DQDO\]HG�>)LJ�6�� )LJ�6�@��

�&&�%<�1&�1'�����,QWHUQDWLRQDO�OLFHQVH,W�LV�PDGH�DYDLODEOH�XQGHU�D�
SHUSHWXLW\�SUHSULQW��ZKLFK�ZDV�QRW�SHHU�UHYLHZHG��LV�WKH�DXWKRU�IXQGHU��ZKR�KDV�JUDQWHG�ELR5[LY�D�OLFHQVH�WR�GLVSOD\�WKH�SUHSULQW�LQ�

7KH�FRS\ULJKW�KROGHU�IRU�WKLV��KWWS���G[�GRL�RUJ��������������������������GRL��ELR5[LY�SUHSULQW�ILUVW�SRVWHG�RQOLQH�-DQ������������



:H�WKHQ�WUDQVODWHG�WKH�DOLJQHG�JHQRPH�DQG�IRXQG�WKDW�WKHVH�LQVHUWV�DUH�SUHVHQW�LQ�DOO�:XKDQ������
Q&R9�YLUXVHV�H[FHSW� WKH������Q&R9�YLUXV�RI�%DW�DV�D�KRVW� >)LJ�6�@�� ,QWULJXHG�E\� WKH���KLJKO\�
FRQVHUYHG�LQVHUWV�XQLTXH�WR������Q&R9�ZH�ZDQWHG�WR�XQGHUVWDQG�WKHLU�RULJLQ����)RU�WKLV�SXUSRVH��
ZH�XVHG�WKH������Q&R9�ORFDO�DOLJQPHQW�ZLWK�HDFK�LQVHUW�DV�TXHU\�DJDLQVW�DOO�YLUXV�JHQRPHV�DQG�
FRQVLGHUHG�KLWV�ZLWK������VHTXHQFH�FRYHUDJH��6XUSULVLQJO\��HDFK RI�WKH�IRXU�LQVHUWV�DOLJQHG�ZLWK�
VKRUW� VHJPHQWV� RI� WKH� +XPDQ� LPPXQRGHILFLHQF\� 9LUXV��� �+,9���� SURWHLQV�� � 7KH� DPLQR� DFLG�
SRVLWLRQV�RI�WKH�LQVHUWV�LQ������Q&R9�DQG�WKH�FRUUHVSRQGLQJ�UHVLGXHV�LQ�+,9���JS����DQG�+,9���
*DJ�DUH�VKRZQ�LQ�7DEOH ���7KH�ILUVW���LQVHUWV��LQVHUW�����DQG����DOLJQHG�WR�VKRUW�VHJPHQWV�RI�DPLQR�
DFLG�UHVLGXHV�LQ�+,9���JS������7KH�LQVHUW���DOLJQHG�WR�+,9���*DJ���7KH�LQVHUW������DPLQR�DFLG�
UHVLGXHV��DQG�LQVHUW�� ���DPLQR�DFLG�UHVLGXHV��LQ�WKH�VSLNH�JO\FRSURWHLQ�RI������Q&R9�DUH������
LGHQWLFDO�WR�WKH�UHVLGXHV�PDSSHG�WR�+,9���JS������7KH�LQVHUW�������DPLQR�DFLG�UHVLGXHV��LQ������
Q&R9 PDSV�WR�+,9���JS����ZLWK�JDSV�>VHH�7DEOH��@��7KH�LQVHUW������DPLQR�DFLG�UHVLGXHV��PDSV�WR�
+,9���*DJ�ZLWK�JDSV�����

$OWKRXJK��WKH���LQVHUWV�UHSUHVHQW�GLVFRQWLJXRXV�VKRUW�VWUHWFKHV�RI�DPLQR�DFLGV�LQ�VSLNH�JO\FRSURWHLQ�
RI������Q&R9��WKH�IDFW�WKDW�DOO�WKUHH�RI�WKHP�VKDUH�DPLQR�DFLG�LGHQWLW\�RU�VLPLODULW\�ZLWK�+,9���
JS����DQG�+,9���*DJ� �DPRQJ�DOO� DQQRWDWHG�YLUXV�SURWHLQV�� VXJJHVWV� WKDW� WKLV� LV� QRW� D� UDQGRP�
IRUWXLWRXV�ILQGLQJ��,Q�RWKHU�ZRUGV��RQH�PD\�VSRUDGLFDOO\�H[SHFW�D�IRUWXLWRXV�PDWFK�IRU�D�VWUHWFK�RI�
�����FRQWLJXRXV� DPLQR�DFLG� UHVLGXHV� LQ�DQ�XQUHODWHG�SURWHLQ��+RZHYHU�� LW� LV�XQOLNHO\� WKDW� DOO���
LQVHUWV�LQ�WKH������Q&R9�VSLNH�JO\FRSURWHLQ�IRUWXLWRXVO\�PDWFK�ZLWK���NH\ VWUXFWXUDO�SURWHLQV�RI�
DQ�XQUHODWHG�YLUXV��+,9������

7KH�DPLQR�DFLG�UHVLGXHV�RI�LQVHUWV������DQG���RI������Q&R9�VSLNH�JO\FRSURWHLQ�WKDW�PDSSHG�WR�
+,9���ZHUH�D�SDUW�RI�WKH�9���9��DQG�9��GRPDLQV�UHVSHFWLYHO\�LQ�JS����>7DEOH��@��6LQFH�WKH������
Q&R9�LQVHUWV�PDSSHG�WR�YDULDEOH�UHJLRQV�RI�+,9����WKH\�ZHUH�QRW�XELTXLWRXV�LQ�+,9���JS�����EXW�
ZHUH�OLPLWHG�WR�VHOHFWHG�VHTXHQFHV�RI�+,9���> UHIHU 6�)LOH�@�SULPDULO\�IURP�$VLD�DQG�$IULFD���

7KH� +,9��� *DJ� SURWHLQ� HQDEOHV� LQWHUDFWLRQ� RI� YLUXV� ZLWK� QHJDWLYHO\� FKDUJHG� KRVW� VXUIDFH�
�0XUDNDPL��������DQG�D�KLJK�SRVLWLYH�FKDUJH�RQ�WKH�*DJ�SURWHLQ�LV�D�NH\�IHDWXUH�IRU�WKH�KRVW�YLUXV�
LQWHUDFWLRQ�� � 2Q� DQDO\]LQJ� WKH� S,� YDOXHV� IRU� HDFK� RI� WKH� �� LQVHUWV� LQ� �����Q&R9� DQG� WKH�
FRUUHVSRQGLQJ�VWUHWFKHV�RI�DPLQR�DFLG�UHVLGXHV�IURP�+,9���SURWHLQV�ZH�IRXQG�WKDW�D��WKH�S,�YDOXHV�
ZHUH�YHU\�VLPLODU�IRU�HDFK�SDLU�DQDO\]HG�E��PRVW�RI�WKHVH�S,�YDOXHV�ZHUH����� >5HIHU�7DEOH��@�� 2I�
QRWH��GHVSLWH�WKH�JDSV�LQ�LQVHUWV���DQG���WKH�S,�YDOXHV�ZHUH�FRPSDUDEOH��7KLV�XQLIRUPLW\�LQ�WKH�S,�
YDOXHV�IRU�DOO�WKH���LQVHUWV�PHULWV�IXUWKHU�LQYHVWLJDWLRQ���

$V�QRQH�RI�WKHVH���LQVHUWV�DUH�SUHVHQW�LQ�DQ\�RWKHU�FRURQDYLUXV��WKH�JHQRPLF�UHJLRQ�HQFRGLQJ�WKHVH�
LQVHUWV�UHSUHVHQW�LGHDO�FDQGLGDWHV�IRU�GHVLJQLQJ�SULPHUV�WKDW�FDQ�GLVWLQJXLVK������Q&R9�IURP�RWKHU�
FRURQDYLUXVHV���

�&&�%<�1&�1'�����,QWHUQDWLRQDO�OLFHQVH,W�LV�PDGH�DYDLODEOH�XQGHU�D�
SHUSHWXLW\�SUHSULQW��ZKLFK�ZDV�QRW�SHHU�UHYLHZHG��LV�WKH�DXWKRU�IXQGHU��ZKR�KDV�JUDQWHG�ELR5[LY�D�OLFHQVH�WR�GLVSOD\�WKH�SUHSULQW�LQ�

7KH�FRS\ULJKW�KROGHU�IRU�WKLV��KWWS���G[�GRL�RUJ��������������������������GRL��ELR5[LY�SUHSULQW�ILUVW�SRVWHG�RQOLQH�-DQ������������
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7DEOH����$OLJQHG�VHTXHQFHV�RI������Q&R9�DQG�JS����SURWHLQ�RI�+,9���ZLWK�WKHLU�SRVLWLRQV�
LQ�SULPDU\� VHTXHQFH� RI�SURWHLQ��$OO� WKH� LQVHUWV�KDYH� D�KLJK� GHQVLW\� RI�SRVLWLYHO\� FKDUJHG�
UHVLGXHV��7KH�GHOHWHG�IUDJPHQWV�LQ�LQVHUW���DQG���LQFUHDVH�WKH�SRVLWLYH�FKDUJH�WR�VXUIDFH�DUHD�
UDWLR��
SOHDVH�VHH�6XSS��7DEOH���IRU�DFFHVVLRQ�QXPEHUV

7KH�QRYHO�LQVHUWV�DUH�SDUW�RI�WKH�UHFHSWRU�ELQGLQJ�VLWH�RI������Q&R9

7R�JHW�VWUXFWXUDO�LQVLJKWV�DQG�WR�XQGHUVWDQG�WKH�UROH�RI�WKHVH�LQVHUWLRQV�LQ������Q&R9�JO\FRSURWHLQ��
ZH� PRGHOOHG� LWV� VWUXFWXUH� EDVHG� RQ� DYDLODEOH� VWUXFWXUH� RI� 6$56� VSLNH� JO\FRSURWHLQ� �3'%��
�$&'���$���7KH�FRPSDULVRQ�RI�WKH�PRGHOOHG�VWUXFWXUH�UHYHDOV�WKDW�DOWKRXJK�LQVHUWV�����DQG���DUH�
DW�QRQ�FRQWLJXRXV� ORFDWLRQV� LQ� WKH�SURWHLQ�SULPDU\�VHTXHQFH�� WKH\� IROG� WR�FRQVWLWXWH� WKH�SDUW�RI�
JO\FRSURWHLQ�ELQGLQJ�VLWH�WKDW�UHFRJQL]HV�WKH�KRVW�UHFHSWRU��.LUFKGRHUIHU�HW�DO����������)LJXUH�����
7KH�LQVHUW���FRUUHVSRQGV�WR�WKH�17'��1�WHUPLQDO�GRPDLQ��DQG�WKH�LQVHUWV���DQG���FRUUHVSRQG�WR�
WKH�&7'��&�WHUPLQDO�GRPDLQ��RI�WKH�6��VXEXQLW�LQ�WKH������Q&R9�VSLNH�JO\FRSURWHLQ��7KH�LQVHUW�
��LV�DW�WKH�MXQFWLRQ�RI�WKH�6'���VXE�GRPDLQ����DQG�6'���VXE�GRPDLQ����RI�WKH�6��VXEXQLW��2X�HW�
DO���������� �:H�VSHFXODWH��WKDW�WKHVH�LQVHUWLRQV�SURYLGH�DGGLWLRQDO�IOH[LELOLW\�WR�WKH�JO\FRSURWHLQ�
ELQGLQJ�VLWH�E\�IRUPLQJ�D�K\GURSKLOLF�ORRS�LQ�WKH�SURWHLQ�VWUXFWXUH�WKDW�PD\�IDFLOLWDWH�RU�HQKDQFH�
YLUXV�KRVW�LQWHUDFWLRQV���

�&&�%<�1&�1'�����,QWHUQDWLRQDO�OLFHQVH,W�LV�PDGH�DYDLODEOH�XQGHU�D�
SHUSHWXLW\�SUHSULQW��ZKLFK�ZDV�QRW�SHHU�UHYLHZHG��LV�WKH�DXWKRU�IXQGHU��ZKR�KDV�JUDQWHG�ELR5[LY�D�OLFHQVH�WR�GLVSOD\�WKH�SUHSULQW�LQ�

7KH�FRS\ULJKW�KROGHU�IRU�WKLV��KWWS���G[�GRL�RUJ��������������������������GRL��ELR5[LY�SUHSULQW�ILUVW�SRVWHG�RQOLQH�-DQ������������



)LJXUH����0RGHOOHG�KRPR�WULPHU�VSLNH�JO\FRSURWHLQ�RI������Q&R9�YLUXV��7KH�LQVHUWV�IURP�+,9�
HQYHORS�SURWHLQ�DUH�VKRZQ�ZLWK�FRORUHG�EHDGV��SUHVHQW�DW�WKH�ELQGLQJ�VLWH�RI�WKH�SURWHLQ��

(YROXWLRQDU\�$QDO\VLV�RI������Q&R9�

,W�KDV�EHHQ�VSHFXODWHG�WKDW������Q&R9�LV�D�YDULDQW�RI�&RURQDYLUXV�GHULYHG�IURP�DQ�DQLPDO�VRXUFH�
ZKLFK�JRW�WUDQVPLWWHG�WR�KXPDQV��&RQVLGHULQJ�WKH�FKDQJH�RI�VSHFLILFLW\�IRU�KRVW��ZH�GHFLGHG�WR�
VWXG\�WKH�VHTXHQFHV�RI�VSLNH�JO\FRSURWHLQ��6�SURWHLQ��RI�WKH�YLUXV� 6�SURWHLQV�DUH�VXUIDFH�SURWHLQV�
WKDW�KHOS� WKH�YLUXV� LQ�KRVW� UHFRJQLWLRQ�DQG�DWWDFKPHQW��7KXV��D�FKDQJH� LQ� WKHVH�SURWHLQV�FDQ�EH�
UHIOHFWHG�DV�D�FKDQJH�RI�KRVW�VSHFLILFLW\�RI�WKH�YLUXV��7R�NQRZ�WKH�DOWHUDWLRQV�LQ�6�SURWHLQ�JHQH�RI�
�����Q&R9�DQG�LWV�FRQVHTXHQFHV�LQ�VWUXFWXUDO�UH�DUUDQJHPHQWV�ZH�SHUIRUPHG�LQ�VLOOLFR�DQDO\VLV�RI�
�����Q&R9�ZLWK�UHVSHFW�WR�DOO�RWKHU�YLUXVHV��$�PXOWLSOH�VHTXHQFH�DOLJQPHQW�EHWZHHQ�WKH�6�SURWHLQ�
DPLQR�DFLG�VHTXHQFHV�RI������Q&R9��%DW�6$56�/LNH��6$56�*=���DQG�0(56�UHYHDOHG�WKDW�6�
SURWHLQ�KDV�HYROYHG�ZLWK�FORVHVW�VLJQLILFDQW�GLYHUVLW\�IURP�WKH�6$56�*=����)LJXUH�������

,QVHUWLRQV�LQ�6SLNH�SURWHLQ�UHJLRQ�RI������Q&R9��

6LQFH�WKH�6�SURWHLQ�RI������Q&R9�VKDUHV�FORVHVW�DQFHVWU\�ZLWK�6$56�*=����WKH�VHTXHQFH�FRGLQJ�
IRU�VSLNH�SURWHLQV�RI�WKHVH�WZR�YLUXVHV�ZHUH�FRPSDUHG�XVLQJ�0XOWL$OLQ�VRIWZDUH��:H�IRXQG�IRXU�
QHZ�LQVHUWLRQV�LQ�WKH�SURWHLQ�RI������Q&R9��³*71*7.5´��,6����³+.11.6´��,6����³*'666*´�
�,6���DQG�³4716355$´��,6����)LJXUH�����7R�RXU�VXUSULVH��WKHVH�VHTXHQFH�LQVHUWLRQV�ZHUH�QRW�RQO\�
DEVHQW�LQ�6�SURWHLQ�RI�6$56�EXW�ZHUH�DOVR�QRW�REVHUYHG�LQ�DQ\�RWKHU�PHPEHU�RI�WKH�&RURQDYLULGDH
IDPLO\��6XSSOHPHQWDU\�ILJXUH���7KLV�LV�VWDUWOLQJ�DV�LW�LV�TXLWH�XQOLNHO\�IRU�D�YLUXV�WR�KDYH�DFTXLUHG�
VXFK�XQLTXH�LQVHUWLRQV�QDWXUDOO\�LQ�D�VKRUW�GXUDWLRQ�RI�WLPH��

�&&�%<�1&�1'�����,QWHUQDWLRQDO�OLFHQVH,W�LV�PDGH�DYDLODEOH�XQGHU�D�
SHUSHWXLW\�SUHSULQW��ZKLFK�ZDV�QRW�SHHU�UHYLHZHG��LV�WKH�DXWKRU�IXQGHU��ZKR�KDV�JUDQWHG�ELR5[LY�D�OLFHQVH�WR�GLVSOD\�WKH�SUHSULQW�LQ�

7KH�FRS\ULJKW�KROGHU�IRU�WKLV��KWWS���G[�GRL�RUJ��������������������������GRL��ELR5[LY�SUHSULQW�ILUVW�SRVWHG�RQOLQH�-DQ������������



,QVHUWLRQV�VKDUH�VLPLODULW\�WR�+,9�

7KH� LQVHUWLRQV�ZHUH� REVHUYHG� WR� EH� SUHVHQW� LQ� DOO� WKH� JHQRPLF� VHTXHQFHV� RI� �����Q&R9�YLUXV�
DYDLODEOH�IURP�WKH�UHFHQW�FOLQLFDO�LVRODWHV��6XSSOHPHQWDU\�)LJXUH�����7R�NQRZ�WKH�VRXUFH�RI�WKHVH�
LQVHUWLRQV�LQ������Q&R9�D�ORFDO�DOLJQPHQW�ZDV�GRQH�ZLWK�%/$67S�XVLQJ�WKHVH�LQVHUWLRQV�DV�TXHU\�
ZLWK�DOO�YLUXV�JHQRPH��8QH[SHFWHGO\��DOO�WKH�LQVHUWLRQV�JRW�DOLJQHG�ZLWK�+XPDQ�LPPXQRGHILFLHQF\�
9LUXV����+,9�����)XUWKHU�DQDO\VLV�UHYHDOHG�WKDW�DOLJQHG�VHTXHQFHV�RI�+,9���ZLWK������Q&R9�ZHUH�
GHULYHG�IURP�VXUIDFH�JO\FRSURWHLQ�JS�����DPLQR�DFLG�VHTXHQFH�SRVLWLRQV������������������������
�����DQG�IURP�*DJ�SURWHLQ����������DPLQR�DFLG���7DEOH�����*DJ�SURWHLQ�RI�+,9�LV�LQYROYHG�LQ�KRVW�
PHPEUDQH�ELQGLQJ��SDFNDJLQJ�RI� WKH�YLUXV�DQG�IRU� WKH�IRUPDWLRQ�RI�YLUXV�OLNH�SDUWLFOHV��*S����
SOD\V�FUXFLDO�UROH�LQ�UHFRJQL]LQJ�WKH�KRVW�FHOO�E\�ELQGLQJ�WR�WKH�SULPDU\�UHFHSWRU�&'��7KLV�ELQGLQJ�
LQGXFHV�VWUXFWXUDO�UHDUUDQJHPHQWV�LQ�*3�����FUHDWLQJ�D�KLJK�DIILQLW\�ELQGLQJ�VLWH�IRU�D�FKHPRNLQH�
FR�UHFHSWRU�OLNH�&;&5��DQG�RU�&&5���

'LVFXVVLRQ�

7KH�FXUUHQW�RXWEUHDN�RI������Q&R9�ZDUUDQWV�D�WKRURXJK�LQYHVWLJDWLRQ�DQG�XQGHUVWDQGLQJ�RI�LWV�
DELOLW\�WR�LQIHFW�KXPDQ�EHLQJV��.HHSLQJ�LQ�PLQG�WKDW�WKHUH�KDV�EHHQ�D�FOHDU�FKDQJH�LQ�WKH�SUHIHUHQFH�
RI�KRVW�IURP�SUHYLRXV�FRURQDYLUXVHV�WR�WKLV�YLUXV��ZH�VWXGLHG�WKH�FKDQJH�LQ�VSLNH�SURWHLQ�EHWZHHQ�
�����Q&R9�DQG�RWKHU�YLUXVHV��:H�IRXQG�IRXU�QHZ�LQVHUWLRQV�LQ�WKH�6�SURWHLQ�RI������Q&R9�ZKHQ�
FRPSDUHG�WR�LWV�QHDUHVW�UHODWLYH��6$56�&R9��7KH�JHQRPH�VHTXHQFH�IURP�WKH�UHFHQW����FOLQLFDO�
LVRODWHV� VKRZHG� WKDW� WKH� VHTXHQFH� FRGLQJ� IRU� WKHVH� LQVHUWLRQV� DUH� FRQVHUYHG� DPRQJVW� DOO� WKHVH�
LVRODWHV��7KLV� LQGLFDWHV� WKDW� WKHVH� LQVHUWLRQV�KDYH�EHHQ�SUHIHUDEO\� DFTXLUHG�E\� WKH������Q&R9��
SURYLGLQJ�LW�ZLWK�DGGLWLRQDO�VXUYLYDO�DQG�LQIHFWLYLW\�DGYDQWDJH��'HOYLQJ�GHHSHU�ZH�IRXQG�WKDW�WKHVH�
LQVHUWLRQV�ZHUH�VLPLODU�WR�+,9����2XU�UHVXOWV�KLJKOLJKW�DQ�DVWRQLVKLQJ�UHODWLRQ�EHWZHHQ�WKH�JS����
DQG�*DJ�SURWHLQ�RI�+,9��ZLWK������Q&R9�VSLNH�JO\FRSURWHLQ��7KHVH�SURWHLQV�DUH��FULWLFDO�IRU��WKH�
YLUXVHV�WR�LGHQWLI\�DQG�ODWFK�RQ�WR�WKHLU�KRVW�FHOOV�DQG�IRU��YLUDO�DVVHPEO\� �%HQLDF�HW�DO����������
6LQFH�VXUIDFH�SURWHLQV�DUH�UHVSRQVLEOH�IRU�KRVW�WURSLVP��FKDQJHV�LQ�WKHVH�SURWHLQV�LPSO\�D�FKDQJH�
LQ�KRVW�VSHFLILFLW\�RI� WKH�YLUXV��$FFRUGLQJ�WR� UHSRUWV�IURP�&KLQD�� WKHUH�KDV�EHHQ�D�JDLQ�RI�KRVW�
VSHFLILFLW\�LQ�FDVH������Q&R9�DV�WKH�YLUXV�ZDV�RULJLQDOO\�NQRZQ�WR�LQIHFW�DQLPDOV�DQG�QRW�KXPDQV�
EXW�DIWHU�WKH�PXWDWLRQV��LW�KDV�JDLQHG�WURSLVP�WR�KXPDQV�DV�ZHOO��

0RYLQJ�DKHDG���'�PRGHOOLQJ�RI�WKH�SURWHLQ�VWUXFWXUH�GLVSOD\HG�WKDW�WKHVH�LQVHUWLRQV�DUH�SUHVHQW�DW�
WKH� ELQGLQJ� VLWH� RI� �����Q&R9�� 'XH� WR� WKH� SUHVHQFH� RI� JS���� PRWLIV� LQ� �����Q&R9� VSLNH�
JO\FRSURWHLQ�DW�LWV�ELQGLQJ�GRPDLQ��ZH�SURSRVH�WKDW�WKHVH�PRWLI�LQVHUWLRQV�FRXOG�KDYH�SURYLGHG�DQ�
HQKDQFHG� DIILQLW\� WRZDUGV� KRVW� FHOO� UHFHSWRUV�� )XUWKHU�� WKLV� VWUXFWXUDO� FKDQJH�PLJKW� KDYH� DOVR�
LQFUHDVHG�WKH�UDQJH�RI�KRVW�FHOOV�WKDW������Q&R9�FDQ�LQIHFW��7R�WKH�EHVW�RI�RXU�NQRZOHGJH��WKH�
IXQFWLRQ�RI�WKHVH�PRWLIV�LV�VWLOO�QRW�FOHDU�LQ�+,9�DQG�QHHG�WR�EH�H[SORUHG��7KH�H[FKDQJH�RI�JHQHWLF�
PDWHULDO�DPRQJ�WKH�YLUXVHV�LV�ZHOO�NQRZQ�DQG�VXFK�FULWLFDO�H[FKDQJH�KLJKOLJKWV�WKH�ULVN�DQG�WKH�
QHHG�WR�LQYHVWLJDWH�WKH�UHODWLRQV�EHWZHHQ�VHHPLQJO\�XQUHODWHG�YLUXV�IDPLOLHV��

&RQFOXVLRQV�

2XU�DQDO\VLV�RI�WKH�VSLNH�JO\FRSURWHLQ�RI������Q&R9�UHYHDOHG�VHYHUDO�LQWHUHVWLQJ�ILQGLQJV��)LUVW��
ZH� LGHQWLILHG���XQLTXH� LQVHUWV� LQ� WKH������Q&R9�VSLNH�JO\FRSURWHLQ� WKDW�DUH�QRW�SUHVHQW� LQ�DQ\�
RWKHU�FRURQDYLUXV�UHSRUWHG�WLOO�GDWH���7R�RXU�VXUSULVH��DOO�WKH���LQVHUWV�LQ�WKH������Q&R9�PDSSHG�WR�

�&&�%<�1&�1'�����,QWHUQDWLRQDO�OLFHQVH,W�LV�PDGH�DYDLODEOH�XQGHU�D�
SHUSHWXLW\�SUHSULQW��ZKLFK�ZDV�QRW�SHHU�UHYLHZHG��LV�WKH�DXWKRU�IXQGHU��ZKR�KDV�JUDQWHG�ELR5[LY�D�OLFHQVH�WR�GLVSOD\�WKH�SUHSULQW�LQ�

7KH�FRS\ULJKW�KROGHU�IRU�WKLV��KWWS���G[�GRL�RUJ��������������������������GRL��ELR5[LY�SUHSULQW�ILUVW�SRVWHG�RQOLQH�-DQ������������



VKRUW�VHJPHQWV�RI�DPLQR�DFLGV�LQ�WKH�+,9���JS����DQG�*DJ�DPRQJ�DOO�DQQRWDWHG�YLUXV�SURWHLQV�LQ�
WKH�1&%,�GDWDEDVH���7KLV�XQFDQQ\�VLPLODULW\�RI�QRYHO�LQVHUWV�LQ�WKH�������Q&R9�VSLNH�SURWHLQ�WR�
+,9���JS����DQG�*DJ�LV�XQOLNHO\�WR�EH�IRUWXLWRXV��)XUWKHU���'�PRGHOOLQJ�VXJJHVWV�WKDW�DWOHDVW���RI�
WKH�XQLTXH�LQVHUWV�ZKLFK�DUH�QRQ�FRQWLJXRXV�LQ�WKH�SULPDU\�SURWHLQ�VHTXHQFH�RI�WKH������Q&R9�
VSLNH�JO\FRSURWHLQ�FRQYHUJH�WR�FRQVWLWXWH�WKH�NH\�FRPSRQHQWV�RI�WKH�UHFHSWRU�ELQGLQJ�VLWH��2I�QRWH��
DOO� WKH� �� LQVHUWV� KDYH� S,� YDOXHV� RI� DURXQG���� WKDW�PD\� IDFLOLWDWH� YLUXV�KRVW� LQWHUDFWLRQV��7DNHQ�
WRJHWKHU�� RXU� ILQGLQJV� VXJJHVW� XQFRQYHQWLRQDO� HYROXWLRQ� RI� �����Q&R9� WKDW� ZDUUDQWV� IXUWKHU�
LQYHVWLJDWLRQ�� � 2XU� ZRUN� KLJKOLJKWV� QRYHO� HYROXWLRQDU\� DVSHFWV� RI� WKH� �����Q&R9� DQG� KDV�
LPSOLFDWLRQV�RQ�WKH�SDWKRJHQHVLV�DQG�GLDJQRVLV�RI�WKLV�YLUXV������
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�ŽƐĐŚ͕��͘�:͕͘�ǀĂŶ�ĚĞƌ��ĞĞ͕�Z͕͘�ĚĞ�,ĂĂŶ͕��͘��͘�D͕͘�Θ�ZŽƚƚŝĞƌ͕�W͘�:͘�D͘�;ϮϬϬϯͿ͘�dŚĞ��ŽƌŽŶĂǀŝƌƵƐ�^ƉŝŬĞ�WƌŽƚĞŝŶ�/Ɛ�
Ă��ůĂƐƐ�/�sŝƌƵƐ�&ƵƐŝŽŶ�WƌŽƚĞŝŶ͗�^ƚƌƵĐƚƵƌĂů�ĂŶĚ�&ƵŶĐƚŝŽŶĂů��ŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�ƚŚĞ�&ƵƐŝŽŶ��ŽƌĞ�
�ŽŵƉůĞǆ͘�:ŽƵƌŶĂů�ŽĨ�sŝƌŽůŽŐǇ͕�ϳϳ;ϭϲͿ͕�ϴϴϬϭʹϴϴϭϭ͘�ŚƚƚƉƐ͗ͬͬĚŽŝ͘ŽƌŐͬϭϬ͘ϭϭϮϴͬũǀŝ͘ϳϳ͘ϭϲ͘ϴϴϬϭͲ
ϴϴϭϭ͘ϮϬϬϯ�

�ŚĂŶ͕�:͘�&͘Ͳt͕͘�<ŽŬ͕�<͘Ͳ,͕͘��ŚƵ͕��͕͘��ŚƵ͕�,͕͘�dŽ͕�<͘�<͘Ͳt͕͘�zƵĂŶ͕�^͕͘�Θ�zƵĞŶ͕�<͘Ͳz͘�;ϮϬϮϬͿ͘�'ĞŶŽŵŝĐ�
ĐŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶ�ŽĨ�ƚŚĞ�ϮϬϭϵ�ŶŽǀĞů�ŚƵŵĂŶͲƉĂƚŚŽŐĞŶŝĐ�ĐŽƌŽŶĂǀŝƌƵƐ�ŝƐŽůĂƚĞĚ�ĨƌŽŵ�Ă�ƉĂƚŝĞŶƚ�ǁŝƚŚ�
ĂƚǇƉŝĐĂů�ƉŶĞƵŵŽŶŝĂ�ĂĨƚĞƌ�ǀŝƐŝƚŝŶŐ�tƵŚĂŶ͘��ŵĞƌŐŝŶŐ�DŝĐƌŽďĞƐ�Θ�/ŶĨĞĐƚŝŽŶƐ͕�ϵ;ϭͿ͕�ϮϮϭʹϮϯϲ͘�
ŚƚƚƉƐ͗ͬͬĚŽŝ͘ŽƌŐͬϭϬ͘ϭϬϴϬͬϮϮϮϮϭϳϱϭ͘ϮϬϮϬ͘ϭϳϭϵϵϬϮ�

�ŚĂŶ͕�:͘�&͘�t͕͘�>ĂƵ͕�^͘�<͘�W͕͘�dŽ͕�<͘�<͘�t͕͘��ŚĞŶŐ͕�s͘��͘��͕͘�tŽŽ͕�W͘��͘�z͕͘�Θ�zƵĞŶ͕�<͘Ͳz͘�;ϮϬϭϱͿ͘�DŝĚĚůĞ��ĂƐƚ�
ZĞƐƉŝƌĂƚŽƌǇ�^ǇŶĚƌŽŵĞ��ŽƌŽŶĂǀŝƌƵƐ͗��ŶŽƚŚĞƌ��ŽŽŶŽƚŝĐ��ĞƚĂĐŽƌŽŶĂǀŝƌƵƐ��ĂƵƐŝŶŐ�^�Z^Ͳ>ŝŬĞ��ŝƐĞĂƐĞ͘�
ŚƚƚƉƐ͗ͬͬĚŽŝ͘ŽƌŐͬϭϬ͘ϭϭϮϴͬ�DZ͘ϬϬϭϬϮͲϭϰ

�ŚĂŶ͕�:͕͘�dŽ͕�<͕͘�dƐĞ͕�,͕͘�:ŝŶ͕��͕͘�ŵŝĐƌŽďŝŽůŽŐǇ͕�<͘�z͘Ͳd͘�ŝŶ͕�Θ�ϮϬϭϯ͕��ƵŶĚĞĨŝŶĞĚ͘�;Ŷ͘Ě͘Ϳ͘�/ŶƚĞƌƐƉĞĐŝĞƐ�
ƚƌĂŶƐŵŝƐƐŝŽŶ�ĂŶĚ�ĞŵĞƌŐĞŶĐĞ�ŽĨ�ŶŽǀĞů�ǀŝƌƵƐĞƐ͗�ůĞƐƐŽŶƐ�ĨƌŽŵ�ďĂƚƐ�ĂŶĚ�ďŝƌĚƐ͘��ůƐĞǀŝĞƌ͘�

�ŽƌƉĞƚ͕�&͘�;ϭϵϴϴͿ͘�DƵůƚŝƉůĞ�ƐĞƋƵĞŶĐĞ�ĂůŝŐŶŵĞŶƚ�ǁŝƚŚ�ŚŝĞƌĂƌĐŚŝĐĂů�ĐůƵƐƚĞƌŝŶŐ͘�EƵĐůĞŝĐ��ĐŝĚƐ�ZĞƐĞĂƌĐŚ͘�
ŚƚƚƉƐ͗ͬͬĚŽŝ͘ŽƌŐͬϭϬ͘ϭϬϵϯͬŶĂƌͬϭϲ͘ϮϮ͘ϭϬϴϴϭ�

�Ğ>ĂŶŽ͕�t͘�>͘�;ϮϬϬϮͿ͘�dŚĞ�WǇDK>�DŽůĞĐƵůĂƌ�'ƌĂƉŚŝĐƐ�^ǇƐƚĞŵ͕�sĞƌƐŝŽŶ�ϭ͘ϭ͘�^ĐŚƌ΂Ƃ΃ĚŝŶŐĞƌ�>>�͘�
ŚƚƚƉƐ͗ͬͬĚŽŝ͘ŽƌŐͬϭϬ͘ϭϬϯϴͬŚƌ͘ϮϬϭϰ͘ϭϳ�

�Ƶ͕�>͕͘��ŚĂŽ͕�'͕͘�<ŽƵ͕��͕͘�DĂ͕��͕͘�^ƵŶ͕�^͕͘�WŽŽŶ͕�s͘�<͘�D͕͘�>Ƶ͕�>͕͘�tĂŶŐ͕�>͕͘��ĞďŶĂƚŚ͕��͘�<͕͘��ŚĞŶŐ͕��͘Ͳ:͕͘��ŚŽƵ͕�
z͕͘�Θ�:ŝĂŶŐ͕�^͘�;ϮϬϭϯͿ͘�/ĚĞŶƚŝĨŝĐĂƚŝŽŶ�ŽĨ�Ă�ZĞĐĞƉƚŽƌͲ�ŝŶĚŝŶŐ��ŽŵĂŝŶ�ŝŶ�ƚŚĞ�^�WƌŽƚĞŝŶ�ŽĨ�ƚŚĞ�EŽǀĞů�
,ƵŵĂŶ��ŽƌŽŶĂǀŝƌƵƐ�DŝĚĚůĞ��ĂƐƚ�ZĞƐƉŝƌĂƚŽƌǇ�^ǇŶĚƌŽŵĞ��ŽƌŽŶĂǀŝƌƵƐ�ĂƐ�ĂŶ��ƐƐĞŶƚŝĂů�dĂƌŐĞƚ�ĨŽƌ�
sĂĐĐŝŶĞ��ĞǀĞůŽƉŵĞŶƚ͘�:ŽƵƌŶĂů�ŽĨ�sŝƌŽůŽŐǇ͕�ϴϳ;ϭϳͿ͕�ϵϵϯϵʹϵϵϰϮ͘�ŚƚƚƉƐ͗ͬͬĚŽŝ͘ŽƌŐͬϭϬ͘ϭϭϮϴͬũǀŝ͘ϬϭϬϰϴͲ
ϭϯ

�&&�%<�1&�1'�����,QWHUQDWLRQDO�OLFHQVH,W�LV�PDGH�DYDLODEOH�XQGHU�D�
SHUSHWXLW\�SUHSULQW��ZKLFK�ZDV�QRW�SHHU�UHYLHZHG��LV�WKH�DXWKRU�IXQGHU��ZKR�KDV�JUDQWHG�ELR5[LY�D�OLFHQVH�WR�GLVSOD\�WKH�SUHSULQW�LQ�

7KH�FRS\ULJKW�KROGHU�IRU�WKLV��KWWS���G[�GRL�RUJ��������������������������GRL��ELR5[LY�SUHSULQW�ILUVW�SRVWHG�RQOLQH�-DQ������������



�ĚŐĂƌ͕�Z͘��͘�;ϮϬϬϰͿ͘�Dh^�>�͗�DƵůƚŝƉůĞ�ƐĞƋƵĞŶĐĞ�ĂůŝŐŶŵĞŶƚ�ǁŝƚŚ�ŚŝŐŚ�ĂĐĐƵƌĂĐǇ�ĂŶĚ�ŚŝŐŚ�ƚŚƌŽƵŐŚƉƵƚ͘�
EƵĐůĞŝĐ��ĐŝĚƐ�ZĞƐĞĂƌĐŚ͘�ŚƚƚƉƐ͗ͬͬĚŽŝ͘ŽƌŐͬϭϬ͘ϭϬϵϯͬŶĂƌͬŐŬŚϯϰϬ�

�ůďĞ͕�^͕͘�Θ��ƵĐŬůĂŶĚͲDĞƌƌĞƚƚ͕�'͘�;ϮϬϭϳͿ͘��ĂƚĂ͕�ĚŝƐĞĂƐĞ�ĂŶĚ�ĚŝƉůŽŵĂĐǇ͗�'/^�/�͛Ɛ�ŝŶŶŽǀĂƚŝǀĞ�ĐŽŶƚƌŝďƵƚŝŽŶ�
ƚŽ�ŐůŽďĂů�ŚĞĂůƚŚ͘�'ůŽďĂů��ŚĂůůĞŶŐĞƐ͘�ŚƚƚƉƐ͗ͬͬĚŽŝ͘ŽƌŐͬϭϬ͘ϭϬϬϮͬŐĐŚϮ͘ϭϬϭϴ�

<ŝƌĐŚĚŽĞƌĨĞƌ͕�Z͘�E͕͘��ŽƚƚƌĞůů͕��͘��͕͘�tĂŶŐ͕�E͕͘�WĂůůĞƐĞŶ͕�:͕͘�zĂƐƐŝŶĞ͕�,͘�D͕͘�dƵƌŶĞƌ͕�,͘�>͕͘��ŽƌďĞƚƚ͕�<͘�^͕͘�
'ƌĂŚĂŵ͕��͘�^͕͘�DĐ>ĞůůĂŶ͕�:͘�^͕͘�Θ�tĂƌĚ͕��͘��͘�;ϮϬϭϲͿ͘�WƌĞͲĨƵƐŝŽŶ�ƐƚƌƵĐƚƵƌĞ�ŽĨ�Ă�ŚƵŵĂŶ�ĐŽƌŽŶĂǀŝƌƵƐ�
ƐƉŝŬĞ�ƉƌŽƚĞŝŶ͘�EĂƚƵƌĞ͘�ŚƚƚƉƐ͗ͬͬĚŽŝ͘ŽƌŐͬϭϬ͘ϭϬϯϴͬŶĂƚƵƌĞϭϳϮϬϬ�

<ƵŵĂƌ͕�^͕͘�^ƚĞĐŚĞƌ͕�'͕͘�>ŝ͕�D͕͘�<ŶǇĂǌ͕��͕͘�Θ�dĂŵƵƌĂ͕�<͘�;ϮϬϭϴͿ͘�D�'��y͗�DŽůĞĐƵůĂƌ�ĞǀŽůƵƚŝŽŶĂƌǇ�ŐĞŶĞƚŝĐƐ�
ĂŶĂůǇƐŝƐ�ĂĐƌŽƐƐ�ĐŽŵƉƵƚŝŶŐ�ƉůĂƚĨŽƌŵƐ͘�DŽůĞĐƵůĂƌ��ŝŽůŽŐǇ�ĂŶĚ��ǀŽůƵƚŝŽŶ͘�
ŚƚƚƉƐ͗ͬͬĚŽŝ͘ŽƌŐͬϭϬ͘ϭϬϵϯͬŵŽůďĞǀͬŵƐǇϬϵϲ�

>ŝ͕�&͘�;ϮϬϭϲͿ͘�^ƚƌƵĐƚƵƌĞ͕�&ƵŶĐƚŝŽŶ͕�ĂŶĚ��ǀŽůƵƚŝŽŶ�ŽĨ��ŽƌŽŶĂǀŝƌƵƐ�^ƉŝŬĞ�WƌŽƚĞŝŶƐ͘��ŶŶƵĂů�ZĞǀŝĞǁ�ŽĨ�
sŝƌŽůŽŐǇ͕�ϯ;ϭͿ͕�ϮϯϳʹϮϲϭ͘�ŚƚƚƉƐ͗ͬͬĚŽŝ͘ŽƌŐͬϭϬ͘ϭϭϰϲͬĂŶŶƵƌĞǀͲǀŝƌŽůŽŐǇͲϭϭϬϲϭϱͲϬϰϮϯϬϭ�

DƵƌĂŬĂŵŝ͕�d͘�;ϮϬϬϴͿ͘�ZŽůĞƐ�ŽĨ�ƚŚĞ�ŝŶƚĞƌĂĐƚŝŽŶƐ�ďĞƚǁĞĞŶ��Ŷǀ�ĂŶĚ�'ĂŐ�ƉƌŽƚĞŝŶƐ�ŝŶ�ƚŚĞ�,/sͲϭ�ƌĞƉůŝĐĂƚŝŽŶ�
ĐǇĐůĞ͘�DŝĐƌŽďŝŽůŽŐǇ�ĂŶĚ�/ŵŵƵŶŽůŽŐǇ͕�ϱϮ;ϱͿ͕�ϮϴϳʹϮϵϱ͘�ŚƚƚƉƐ͗ͬͬĚŽŝ͘ŽƌŐͬϭϬ͘ϭϭϭϭͬũ͘ϭϯϰϴͲ
ϬϰϮϭ͘ϮϬϬϴ͘ϬϬϬϬϴ͘ǆ�

KƵ͕�y͕͘�'ƵĂŶ͕�,͕͘�YŝŶ͕��͕͘�DƵ͕��͕͘�tŽũĚǇůĂ͕�:͘��͕͘�tĂŶŐ͕�D͕͘��ŽŵŝŶŐƵĞǌ͕�^͘�Z͕͘�YŝĂŶ͕��͕͘�Θ��Ƶŝ͕�^͘�;ϮϬϭϳͿ͘�
�ƌǇƐƚĂů�ƐƚƌƵĐƚƵƌĞ�ŽĨ�ƚŚĞ�ƌĞĐĞƉƚŽƌ�ďŝŶĚŝŶŐ�ĚŽŵĂŝŶ�ŽĨ�ƚŚĞ�ƐƉŝŬĞ�ŐůǇĐŽƉƌŽƚĞŝŶ�ŽĨ�ŚƵŵĂŶ�
ďĞƚĂĐŽƌŽŶĂǀŝƌƵƐ�,<hϭ͘�EĂƚƵƌĞ��ŽŵŵƵŶŝĐĂƚŝŽŶƐ͘�ŚƚƚƉƐ͗ͬͬĚŽŝ͘ŽƌŐͬϭϬ͘ϭϬϯϴͬŶĐŽŵŵƐϭϱϮϭϲ�

^ŶŝũĚĞƌ͕��͘�:͕͘�ǀĂŶ�ĚĞƌ�DĞĞƌ͕�z͕͘��ĞǀĞŶŚŽǀĞŶͲ�ŽďďĞ͕�:͕͘�KŶĚĞƌǁĂƚĞƌ͕�:͘�:͘�D͕͘�ǀĂŶ�ĚĞƌ�DĞƵůĞŶ͕�:͕͘�<ŽĞƌƚĞŶ͕�
,͘�<͕͘�Θ�DŽŵŵĂĂƐ͕��͘�D͘�;ϮϬϬϲͿ͘�hůƚƌĂƐƚƌƵĐƚƵƌĞ�ĂŶĚ�ŽƌŝŐŝŶ�ŽĨ�ŵĞŵďƌĂŶĞ�ǀĞƐŝĐůĞƐ�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�
ƚŚĞ�ƐĞǀĞƌĞ�ĂĐƵƚĞ�ƌĞƐƉŝƌĂƚŽƌǇ�ƐǇŶĚƌŽŵĞ�ĐŽƌŽŶĂǀŝƌƵƐ�ƌĞƉůŝĐĂƚŝŽŶ�ĐŽŵƉůĞǆ͘�:ŽƵƌŶĂů�ŽĨ�sŝƌŽůŽŐǇ͕�
ϴϬ;ϭϮͿ͕�ϱϵϮϳʹϱϵϰϬ͘�ŚƚƚƉƐ͗ͬͬĚŽŝ͘ŽƌŐͬϭϬ͘ϭϭϮϴͬ:s/͘ϬϮϱϬϭͲϬϱ

�ŚŽƵ͕�W͕͘�zĂŶŐ͕�y͘Ͳ>͕͘�tĂŶŐ͕�y͘Ͳ'͕͘�,Ƶ͕��͕͘��ŚĂŶŐ͕�>͕͘��ŚĂŶŐ͕�t͕͘�^ŝ͕�,͘ͲZ͕͘��ŚƵ͕�z͕͘�>ŝ͕��͕͘�,ƵĂŶŐ͕��͘Ͳ>͕͘��ŚĞŶ͕�
,͘Ͳ�͕͘��ŚĞŶ͕�:͕͘�>ƵŽ͕�z͕͘�'ƵŽ͕�,͕͘�:ŝĂŶŐ͕�Z͘Ͳ�͕͘�>ŝƵ͕�D͘ͲY͕͘��ŚĞŶ͕�z͕͘�^ŚĞŶ͕�y͘ͲZ͕͘�tĂŶŐ͕�y͕͘�͙�^Śŝ͕��͘Ͳ>͘�
;ϮϬϮϬͿ͘��ŝƐĐŽǀĞƌǇ�ŽĨ�Ă�ŶŽǀĞů�ĐŽƌŽŶĂǀŝƌƵƐ�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�ƚŚĞ�ƌĞĐĞŶƚ�ƉŶĞƵŵŽŶŝĂ�ŽƵƚďƌĞĂŬ�ŝŶ�
ŚƵŵĂŶƐ�ĂŶĚ�ŝƚƐ�ƉŽƚĞŶƚŝĂů�ďĂƚ�ŽƌŝŐŝŶ͘��ŝŽZǆŝǀ͘�ŚƚƚƉƐ͗ͬͬĚŽŝ͘ŽƌŐͬϭϬ͘ϭϭϬϭͬϮϬϮϬ͘Ϭϭ͘ϮϮ͘ϵϭϰϵϱϮ�

�ŚƵ͕�E͕͘��ŚĂŶŐ͕��͕͘�tĂŶŐ͕�t͕͘�>ŝ͕�y͕͘�zĂŶŐ͕��͕͘�^ŽŶŐ͕�:͕͘��ŚĂŽ͕�y͕͘�,ƵĂŶŐ͕��͕͘�^Śŝ͕�t͕͘�>Ƶ͕�Z͕͘�EŝƵ͕�W͕͘��ŚĂŶ͕�&͕͘�
DĂ͕�y͕͘�tĂŶŐ͕��͕͘�yƵ͕�t͕͘�tƵ͕�'͕͘�'ĂŽ͕�'͘�&͕͘�Θ�dĂŶ͕�t͘�;ϮϬϮϬͿ͘���EŽǀĞů��ŽƌŽŶĂǀŝƌƵƐ�ĨƌŽŵ�WĂƚŝĞŶƚƐ�
ǁŝƚŚ�WŶĞƵŵŽŶŝĂ�ŝŶ��ŚŝŶĂ͕�ϮϬϭϵ͘�EĞǁ��ŶŐůĂŶĚ�:ŽƵƌŶĂů�ŽĨ�DĞĚŝĐŝŶĞ͕�E�:DŽĂϮϬϬϭϬϭϳ͘�
ŚƚƚƉƐ͗ͬͬĚŽŝ͘ŽƌŐͬϭϬ͘ϭϬϱϲͬE�:DŽĂϮϬϬϭϬϭϳ�

�&&�%<�1&�1'�����,QWHUQDWLRQDO�OLFHQVH,W�LV�PDGH�DYDLODEOH�XQGHU�D�
SHUSHWXLW\�SUHSULQW��ZKLFK�ZDV�QRW�SHHU�UHYLHZHG��LV�WKH�DXWKRU�IXQGHU��ZKR�KDV�JUDQWHG�ELR5[LY�D�OLFHQVH�WR�GLVSOD\�WKH�SUHSULQW�LQ�

7KH�FRS\ULJKW�KROGHU�IRU�WKLV��KWWS���G[�GRL�RUJ��������������������������GRL��ELR5[LY�SUHSULQW�ILUVW�SRVWHG�RQOLQH�-DQ������������



)LJ�6��0XOWLSOH�VHTXHQFH�DOLJQPHQW�RI�JO\FRSURWHLQ�RI�FRURQDYLULGDH�IDPLO\��UHSUHVHQWLQJ�DOO�WKH�
IRXU�LQVHUWV���

�&&�%<�1&�1'�����,QWHUQDWLRQDO�OLFHQVH,W�LV�PDGH�DYDLODEOH�XQGHU�D�
SHUSHWXLW\�SUHSULQW��ZKLFK�ZDV�QRW�SHHU�UHYLHZHG��LV�WKH�DXWKRU�IXQGHU��ZKR�KDV�JUDQWHG�ELR5[LY�D�OLFHQVH�WR�GLVSOD\�WKH�SUHSULQW�LQ�

7KH�FRS\ULJKW�KROGHU�IRU�WKLV��KWWS���G[�GRL�RUJ��������������������������GRL��ELR5[LY�SUHSULQW�ILUVW�SRVWHG�RQOLQH�-DQ������������



)LJ�6���$OO�IRXU�LQVHUWV�DUH�SUHVHQW�LQ�WKH�DOLJQHG����:XKDQ������Q&R9�YLUXV�JHQRPHV�REWDLQHG�
IURP�*,6$,'��7KH�JDS�LQ�WKH�%DW�6$56�/LNH�&R9�LQ�WKH�ODVW�URZ�VKRZV�WKDW�LQVHUW���DQG���LV�YHU\�
XQLTXH�WR�:XKDQ������Q&R9��

�&&�%<�1&�1'�����,QWHUQDWLRQDO�OLFHQVH,W�LV�PDGH�DYDLODEOH�XQGHU�D�
SHUSHWXLW\�SUHSULQW��ZKLFK�ZDV�QRW�SHHU�UHYLHZHG��LV�WKH�DXWKRU�IXQGHU��ZKR�KDV�JUDQWHG�ELR5[LY�D�OLFHQVH�WR�GLVSOD\�WKH�SUHSULQW�LQ�

7KH�FRS\ULJKW�KROGHU�IRU�WKLV��KWWS���G[�GRL�RUJ��������������������������GRL��ELR5[LY�SUHSULQW�ILUVW�SRVWHG�RQOLQH�-DQ������������



&ŝŐ͘^ϯ�WŚǇůŽŐĞŶĞƚŝĐ�ƚƌĞĞ�ŽĨ�Ϯϴ�ĐůŝŶŝĐĂů�ŝƐŽůĂƚĞƐ�ŐĞŶŽŵĞ�ŽĨ�ϮϬϭϵͲŶ�Žs�ŝŶĐůƵĚŝŶŐ�ŽŶĞ�ĨƌŽŵ�ďĂƚ�ĂƐ�Ă�ŚŽƐƚ͘�

�&&�%<�1&�1'�����,QWHUQDWLRQDO�OLFHQVH,W�LV�PDGH�DYDLODEOH�XQGHU�D�
SHUSHWXLW\�SUHSULQW��ZKLFK�ZDV�QRW�SHHU�UHYLHZHG��LV�WKH�DXWKRU�IXQGHU��ZKR�KDV�JUDQWHG�ELR5[LY�D�OLFHQVH�WR�GLVSOD\�WKH�SUHSULQW�LQ�

7KH�FRS\ULJKW�KROGHU�IRU�WKLV��KWWS���G[�GRL�RUJ��������������������������GRL��ELR5[LY�SUHSULQW�ILUVW�SRVWHG�RQOLQH�-DQ������������



^ƵƉƉůĞŵĞŶƚĂƌǇ�&ŝŐ�ϰ͘�'ĞŶŽŵĞ�ĂůŝŶŐŵĞŶƚ�ŽĨ��ŽƌŽŶĂǀŝƌŝĚĂĞ�ĨĂŵŝůǇ͘�,ŝŐŚůŝŐŚƚĞĚ�ďůĂĐŬ�ƐĞƋƵĞŶĐĞƐ�ĂƌĞ�ƚŚĞ�
ŝŶƐĞƌƚƐ�ƌĞƉƌĞƐĞŶƚĞĚ�ŚĞƌĞ͘�

�&&�%<�1&�1'�����,QWHUQDWLRQDO�OLFHQVH,W�LV�PDGH�DYDLODEOH�XQGHU�D�
SHUSHWXLW\�SUHSULQW��ZKLFK�ZDV�QRW�SHHU�UHYLHZHG��LV�WKH�DXWKRU�IXQGHU��ZKR�KDV�JUDQWHG�ELR5[LY�D�OLFHQVH�WR�GLVSOD\�WKH�SUHSULQW�LQ�

7KH�FRS\ULJKW�KROGHU�IRU�WKLV��KWWS���G[�GRL�RUJ��������������������������GRL��ELR5[LY�SUHSULQW�ILUVW�SRVWHG�RQOLQH�-DQ������������


