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(17�)%V�DUH�QRW�XQFRPPRQ�LQ�FKLOGUHQ�HVSHFLDOO\�EHORZ���
������\HDUV� RI� DJH� 5HSRUWHG� SUHYDOHQFH� YDU\� EHWZHHQ� ��� DQG�

,1752'8&7,21
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2WRUKLQRODU\QJRORJLFDO� �25/�� SUDFWLFH��$� IRUHLJQ�

ERG\��)%��FDQ�EH�FRQVLGHUHG�WR�EH�DQ�H[WULQVLF�REMHFW�IRXQG�
DFFLGHQWDOO\� RU� RWKHUZLVH� LQ� D� UHJLRQ�� ZLWK� DWWHQGDQW� RU�
SURVSHFWLYH� LQMXU\� RU� WLVVXH� GDPDJH�� LI� QRW� DSSURSULDWHO\�

���PDQDJHG� � *HQHUDOO\�� WKH� (17� DUH� SRVVLEOH� ORGJHPHQW� RU�
HQWUDSPHQW�VLWHV�IRU�)%V��HLWKHU�VSRQWDQHRXVO\�RU�DFFLGHQWDOO\��

�����DFURVV�DOO�DJHV�

� � � � � � � � � �<DK\D�$,� �4XDGUL�25� �2ODMLGH�7*� �$OL�$� �0XKDPPDG�6,� �0DKGL�0%� �.DELOLV�/� �$GLJXQ�$:� �$PLQX�+* �
�'HSDUWPHQW�RI�(DU��1RVH�DQG�7KURDW��(17���)HGHUDO�7HDFKLQJ�+RVSLWDO�*RPEH��*RPEH�6WDWH��1LJHULD�
�'HSDUWPHQW�RI�(DU��1RVH�DQG�7KURDW��(17���&ROOHJH�RI�0HGLFDO�6FLHQFHV��*RPEH�6WDWH�8QLYHUVLW\��
)HGHUDO�7HDFKLQJ�+RVSLWDO�*RPEH��*RPEH�6WDWH��1LJHULD�
�'HSDUWPHQW�RI�(DU��1RVH�DQG�7KURDW��(17���$IH�%DEDOROD�8QLYHUVLW\�$GR�(NLWL��$%8$'���

&RUUHVSRQGLQJ�$XWKRU��
'U�4XDGUL�2ODGHML�5DKHHP
'HSDUWPHQW�RI�(DU��1RVH�DQG�7KURDW��(17��6XUJHU\��&ROOHJH�RI�0HGLFDO�6FLHQFHV��*RPEH�6WDWH�8QLYHUVLW\��)HGHUDO�7HDFKLQJ�
+RVSLWDO���)7+���*RPEH��*RPEH�6WDWH��1LJHULD�
TXDGULGHML#\DKRR�FRP

�'HSDUWPHQW�RI�$QDHVWKHVLD��)HGHUDO�7HDFKLQJ�+RVSLWDO�*RPEH��*RPEH�6WDWH��1LJHULD�

5HPRYDO�RI�)RUHLJQ�%RG\�LQ�WKH�(DU��1RVH�DQG�7KURDW�XQGHU�*HQHUDO�$QDHVWKHVLD��2XU�([SHULHQFH�DW�)HGHUDO�
7HDFKLQJ�+RVSLWDO�*RPEH��1LJHULD�

)HGHUDO�7HDFKLQJ�+RVSLWDO�,GR�(NLWL��(NLWL�6WDWH��1LJHULD�

��������������

$%675$&7

&RQFOXVLRQ��)RUHLJQ�ERG\�UHPRYDO�IURP�WKH�(DU��1RVH�DQG�7KURDW�XQGHU�JHQHUDO�DQDHVWKHVLD�ZDV�PRVWO\�DPRQJ�XQGHU�ILYHV��ZLWK�
WKH�K\SRSKDU\Q[�DQG�HDU�ULQJV�EHLQJ�WKH�FRPPRQHVW�VLWH�DQG�)%�W\SH�UHVSHFWLYHO\��0DMRULW\�KDG�VXFFHVVIXO�UHPRYDO�ZLWKRXW�
FRPSOLFDWLRQV�DQG�PRUWDOLW\�ZDV�ORZ��3URPSW�UHPRYDO�E\�DQ�H[SHUW�WHDP�LV�FUXFLDO�LQ�HQVXULQJ�IDYRUDEOH�RXWFRPH�

%DFNJURXQG��5HPRYDO�RI�IRUHLJQ�ERGLHV��)%V��LQ�WKH�(DU��1RVH�DQG�7KURDW��(17��FRQVWLWXWH�D�VLJQLILFDQW�SDUW�RI�WKH�HPHUJHQF\�
SURFHGXUHV�LQ�2WRUKLQRODU\QJRORJLFDO�SUDFWLFH��7KH\�FDQ�EH�UHPRYHG�ZLWK�RU�ZLWKRXW�DQDHVWKHVLD��ORFDO�RU�JHQHUDO��GHSHQGLQJ�
RQ� WKH� ORFDWLRQ� RI� WKH� IRUHLJQ� ERG\�� DJH� RI� WKH� SDWLHQW�� SUHYLRXV� DWWHPSW� DW� UHPRYDO�� SUHVHQFH� RU� DEVHQFH� RI� DVVRFLDWHG�
FRPSOLFDWLRQ�V��

0DWHULDOV�$QG�0HWKRGV��$����\HDU�UHWURVSHFWLYH�UHYLHZ�RI�DOO�FDVHV�RI�(17�IRUHLJQ�ERGLHV�UHPRYHG�XQGHU�*HQHUDO�$QDHVWKHVLD�
�*�$��DW�WKH�)HGHUDO�7HDFKLQJ�+RVSLWDO�*RPEH��IURP�-DQXDU\������WR�'HFHPEHU������ZDV�FDUULHG�RXW��7KHDWUH�UHFRUGV�DQG�
SDWLHQW
V�FDVH�QRWHV�ZHUH�UHYLHZHG��$QDO\VLV�ZDV�GRQH�XVLQJ�6366�9HUVLRQ������

2EMHFWLYH��7R�GHWHUPLQH�WKH�VSHFWUXP�RI�(17�IRUHLJQ�ERGLHV�UHPRYHG�XQGHU�JHQHUDO�DQDHVWKHVLD�EDVHG�RQ�ORFDWLRQ��W\SH��RXWFRPH�
DQG�FRPSOLFDWLRQV�IURP�IRUHLJQ�ERG\�LPSDFWLRQ�

.H\�:RUGV��(17�)RUHLJQ�ERGLHV��5HPRYDO��*HQHUDO�$QDHVWKHVLD��)HGHUDO�7HDFKLQJ�+RVSLWDO�*RPEH����

5HVXOWV��$�WRWDO�RI�����(17�)%V�ZHUH�PDQDJHG�ZLWKLQ�WKH�VWXG\�SHULRG��RXW�RI�ZKLFK������������ZHUH�UHPRYHG�XQGHU�*$��7KHUH�
ZHUH������������PDOHV�DQG������������IHPDOHV��PDOH�WR�IHPDOH�UDWLR�RI���������0DMRULW\�RI�WKH�SDWLHQWV������������ZHUH�LQ�WKH�����
\HDU�DJH�UDQJH��(DU�ULQJV������������IRUP�WKH�PRVW�FRPPRQ�W\SH�RI�)%V�UHPRYHG��+\SRSKDU\Q[�������������FRQVWLWXWHG�WKH�
FRPPRQHVW� VLWH� RI�)%� UHPRYHG� � XQGHU�*�$��(LJKW\�VHYHQ�SDWLHQWV� ��������KDG� VXFFHVVIXO� UHPRYDO�� �� �������SDWLHQWV� KDG�
HPHUJHQF\�WUDFKHRVWRP\�GXH�WR�DLUZD\�REVWUXFWLRQ�E\�)%��ZKLOH����������PRUWDOLW\�ZDV�UHFRUGHG�

��

���������LQ�WKLV�JURXS�RI�SDWLHQWV� �7KH�IDFWRUV�DWWULEXWHG�WR�WKLV�
KLJK�SUHYDOHQFH�LQFOXGH�WKH�LQTXLVLWLYH�QDWXUH�RI�FKLOGUHQ�DQG�
WKHLU� WHQGHQF\� WR� H[SORUH� WKH� HQYLURQPHQW�� ODFN� RI� YLJLODQW�
JXDUGLDQ�� EOLQG� LPLWDWLRQ�� ERUHGRP��PHQWDO� UHWDUGDWLRQ� DQG�

��������DWWHQWLRQ� GHILFLW� K\SHUDFWLYLW\� GLVRUGHU� � ,Q� DGXOWV�� (17�
�����)%V� DUH� RIWHQ� DFFLGHQWDO� � DQG� KDYH� EHHQ� VHHQ� WR� EH�

��DVVRFLDWHG� ZLWK� PHQWDO� KHDOWK� DQRPDOLHV � DQG� DOFRKRO�
�LQWR[LFDWLRQ� � +RZHYHU�� XQZRQWHG� )%V� LQWHQWLRQDOO\�

���VZDOORZHG�IRU�ULWXDOV�KDYH�EHHQ�UHSRUWHG�

7KH�GHWHUPLQDQWV�RI�FOLQLFDO�SUHVHQWDWLRQ�RI�)%V�LQFOXGH�WKH�
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678'<�'(6,*1��$����\HDU�UHWURVSHFWLYH�UHYLHZ�RI�DOO�FDVHV�
RI�(17�IRUHLJQ�ERGLHV�UHPRYHG�XQGHU�*HQHUDO�$QDHVWKHVLD�
EHWZHHQ�-DQXDU\������DQG�'HFHPEHU������ZDV�FRQGXFWHG��
(WKLFDO�SHUPLVVLRQ�IURP�WKH�IURP�WKH�KRVSLWDO¶V�UHVHDUFK�HWKLFV�
FRPPLWWHH��'DWD�REWDLQHG�IURP�WKHDWUH�UHFRUGV�DQG�SDWLHQWV
�
FDVH�QRWHV�LQFOXGHG�DJH��JHQGHU��W\SH�RI�IRUHLJQ�ERG\��ORFDWLRQ�
RI�IRUHLJQ�ERG\��URXWH�RI�JHQHUDO�DQDHVWKHVLD��GXUDWLRQ�XQGHU�
DQDHVWKHVLD�� RXWFRPH� RI� UHPRYDO� DQG� FRPSOLFDWLRQ�V�� IURP�
IRUHLJQ�ERG\�LPSDFWLRQ�

5(68/76

'$7$�$1$/<6,6��FROODWHG�GDWD�ZHUH�DQDO\]HG�XVLQJ�6366�
9HUVLRQ� ������ 5HVXOWV� ZHUH� SUHVHQWHG� LQ� VLPSOH� FKDUWV� DQG�
WDEOHV� XWLOL]LQJ� GHVFULSWLYH� VWDWLVWLFV� RI� IUHTXHQF\� DQG�
SHUFHQWDJHV�

QDWXUH�� VL]H�� VKDSH�� ORFDWLRQ�� RULHQWDWLRQ� DQG� GXUDWLRQ� RI�
��ORGJHPHQW� RI� WKH� )%� �7KHVH� JUHDWO\� LQIOXHQFH� WKH� HDVH� RI�

UHPRYDO�� HLWKHU� DZDNH� RU� ZLWK� *HQHUDO�$QDHVWKHVLD� �*$���
$FXWH� RQVHW� RI� UHVSLUDWRU\� GLVWUHVV� ZLWK� OLIH� WKUHDWHQLQJ�
FRQGLWLRQV�PD\�UHVXOW�ZLWK�)EV�LQ�WKH�WKURDW�ZKLOH�WKRVH�LQ�WKH�

��HDU�PD\�UHPDLQ�DV\PSWRPDWLF�IRU�D�ORQJ�WLPH�

5HPRYDO�RI�)%V�XQGHU�*$�LV�FRPPRQO\�LQGLFDWHG�IRU�WKRVH�LQ�
WKH� WKURDW�� DHUR�GLJHVWLYH� WUDFWV� DV� ZHOO� DV� )%� LQ� WKH� RWKHU�

���UHJLRQV�ZKHQ�SDWLHQWV�IDLO�WR�FRRSHUDWH�ZLWK�DZDNH�UHPRYDO�
��5DML�00�HW�DO �DW�)7+��*RPEH��LQ�D�WKUHH�\HDU�UHYLHZ�RI�DOO�WKH�

IRUHLJQ� ERGLHV� WKDW� ZHUH� PDQDJHG� DW� WKH� (17� 6XUJHU\�
GHSDUWPHQW��HDUOLHU� UHSRUWHG� WKRVH�UHPRYHG�XQGHU�*$�WR�EH�
������

0$7(5,$/6�$1'�0(7+2'6

7KLV�VWXG\�ZDV�FRQGXFWHG�RQ�WKH�FDVHV�RI�(17�IRUHLJQ�ERGLHV�
UHPRYHG�XQGHU�*$�DQG� WKH�DLP�ZDV� WR�GHWHUPLQH� WKH�VLWHV��
W\SHV�DQG�QDWXUH�RI�WKH�IRUHLJQ�ERGLHV��URXWHV�DQG�GXUDWLRQ�RI�
*$� �� RXWFRPH� RI� UHPRYDO� DQG� FRPSOLFDWLRQV� IURP� IRUHLJQ�
ERG\�LPSDFWLRQ��

678'<�6(77,1*��7KLV� VWXG\�ZDV� FDUULHG�RXW� LQ�)HGHUDO�
7HDFKLQJ� +RVSLWDO� *RPEH�� D� WHUWLDU\� UHIHUUDO� KRVSLWDO� ZLWK�
(17�FDUH�VHUYLFHV��7KH�KRVSLWDO�SURYLGHV�VSHFLDOLVW�FDUH�WR�WKH�
SRSXODFH� RI� *RPEH� DQG� WKH� QHLJKERULQJ� VWDWHV� LQFOXGLQJ�
$GDPDZD��7DUDED��%RUQR��<REH�DQG�%DXFKL�

$�WRWDO�RI�����(17�)%V�ZHUH�PDQDJHG�ZLWKLQ�WKH�VWXG\�SHULRG��
���RI�WKHP�ZHUH�UHPRYHG�XQGHU�*$��FRQVWLWXWLQJ��������:LWK�

7DEOH���$JH�GLVWULEXWLRQ�RI�SDWLHQWV�

7DEOH���VKRZV�WKH�FRPSOLFDWLRQV�RI�IRUHLJQ�ERG\�LPSDFWLRQ��
&RPSOLFDWLRQV�IURP�)%�LPSDFWLRQ�ZDV�IRXQG�LQ������������
SDWLHQWV��7KH�HLJKW��������SDWLHQWV�WKDW�KDG�DLUZD\�REVWUXFWLRQ�
IURP� )%� LPSDFWLRQ� LQ� WKH� ODU\QJRWUDFKHREURQFKLDO� WUHH�
SUHVHQWHG�LQ�UHVSLUDWRU\�GLVWUHVV�WKDW�QHFHVVLWDWHG�HPHUJHQF\�
WUDFKHRVWRP\�� 7KH� GXUDWLRQ� RI� )%� UHPRYDO� XQGHU� JHQHUDO�
DQDHVWKHVLD� UDQJHG� IURP� ��PLQXWHV� WR� ����PLQXWHV��ZLWK� D�
PHDQ�WLPH�RI�������PLQXWHV���)LJXUH���

D�PHDQ�DJH��6'��RI������������\HDUV��WKH�DJH�RI�WKH�SDWLHQWV�
UDQJHG� IURP� ��PRQWKV� WR� ��� \HDUV��7DEOH� �� VKRZV� WKH� DJH�
GLVWULEXWLRQ�RI�WKH�SDWLHQWV��

,Q�WKLV�VWXG\��WKHUH�ZDV�PDOH�SUHSRQGHUDQFH������������ZLWK�D�
PDOH� WR� IHPDOH� UDWLR� RI� ����� ��� 7KH�PRVW� FRPPRQ� IRUHLJQ�
ERGLHV�ZHUH�HDU�ULQJV������������ZKLOH�QR�IRUHLJQ�ERG\�ZDV�
VHHQ�LQ���SDWLHQWV���������7DEOH���VKRZV�WKH�GLVWULEXWLRQ�RI�
IRUHLJQ�ERG\�W\SHV��+\SRSKDU\Q[������������FRQVWLWXWHG�WKH�
FRPPRQHVW� VLWH� RI� )%� UHPRYDO� XQGHU� JHQHUDO� DQDHVWKHVLD��
7DEOH� �� VKRZV� WKH� GLVWULEXWLRQ� RI� IRUHLJQ� ERG\� DQDWRPLFDO�
ORFDWLRQ�ZKLOH�7DEOH���RXWOLQHV�WKH�RXWFRPH�RI�IRUHLJQ�ERG\�
UHPRYDO��(LJKW\�VHYHQ���������KDG�VXFFHVVIXO�UHPRYDO��7KH�
URXWHV�RI�JHQHUDO�DQDHVWKHVLD�HPSOR\HG�DUH�DV�VKRZQ�LQ�7DEOH��
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7DEOH����'LVWULEXWLRQ�RI�IRUHLJQ�ERG\�W\SHV�

)LJXUH��$��$Q�RUQDPHQWDO�EHDG�UHPRYHG�IURP�WKH�5LJKW�
H[WHUQDO�DXGLWRU\�FDQDO�RI�D�WZR�\HDU�ROG�IHPDOH

)LJXUH��&��7KH�OHIW�1DVR�DQWUDO�)%��SLHFH�RI�D�VWLFN��UHPRYHG�
IURP�D���\HDU�ROG�PDOH

)LJXUH��%��$�VSHFLPHQ�RI�D�GDWH�IUXLW�UHPRYHG�IURP�WKH�/HIW�
1DVDO�&DYLW\�RI�D�WKUHH�\HDU�ROG�PDOH�

)LJXUH��G��6SHFLPHQ�RI�D�WRUFK�OLJKW�EXOE�UHPRYHG�E\�ULJLG�
ODU\QJRVFRSH�IURP�WKH�K\SRSKDU\Q[�RI�D�VL[�\HDU�ROG�IHPDOH
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$UURZ�
%HDGV�
%URNHQ�ERWWOH�
%XWWRQ�
&RLQV�
&RWWRQ�EXG�
'HQWXUHV�
'XFN�ERQH�
(DU�ULQJV�
)LVK�ERQH�
)LVKLQJ�KRRN�6SULQJ�6FUHZ�
.H\�
/LWKLXP�EDWWHULHV�
0HDW�EROXV��PHDW�ERQH�
1HHGOHV��SLQV�
1R�)%�VHHQ�
3DSHUV�
3ODVWLF�REMHFWV�
6HHGV��JUDLQV��IUXLWV��
6PDOO�EXOE�
6SRRQ��
6WLFN��
6WRQHV��JUDYHV�SHEEOHV��
:KHHOHU�
:KLVWOH�
7RWDO�
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',6&866,21

)LJXUH����'XUDWLRQ�RI�JHQHUDO�DQDHVWKHVLD�LQ�PLQXWHV

,QGLYLGXDOV�IURP�GLIIHUHQW�DJH�JURXS�PD\�SUHVHQW�ZLWK�(17�
)%��EXW� WKH� IUHTXHQF\��DQDWRPLFDO�GLVWULEXWLRQ�DQG� W\SHV�RI�

���)%V�GLIIHU�EHWZHHQ�H[WUHPHV�RI�OLIH� 0RVW�(17�)%V�DUH�IRXQG�
LQ�WKH�(DU�DQG�1RVH�DQG�DUH�HDVLO\�UHPRYHG�ZLWKRXW�WKH�QHHG�
IRU�DQ\�IRUP�RI�DQDHVWKHVLD��HVSHFLDOO\�LQ�H[SHUW�KDQGV�DQG�LQ�
WKH� DEVHQFH� RI� SULRU� �IDLOHG�� DWWHPSWV������:KLOH� WKH�
SUHVHQWDWLRQ�RI�VRPH�)%V�ZLWK�IDLOHG�DWWHPSWV�DW�UHPRYDO�PD\�
EH�ZLWK�FRPSOLFDWLRQV��VRPH�PD\�SUHVHQW�ZLWK�OLIH�WKUHDWHQLQJ�

��FRQGLWLRQV�ZKLFK�FRXOG�EH� IDWDO� LI� QRW�SURPSWO\�PDQDJHG� �
,QGHHG��IRU�RSWLPDO�FDUH�DQG�RXWFRPH��WKH�UHPRYDO�RI�VXFK�)%V�
LV�EHWWHU�GRQH�XQGHU�*$�

0DMRULW\���������LQ�WKLV�VWXG\�ZHUH�LQ�WKH�����\HDU�DJH�UDQJH��
IROORZHG�FORVHO\�E\�������DJHG������\HDUV��7KLV�LV�LQ�NHHSLQJ�
ZLWK�SUHYLRXV�UHSRUWV�WKDW�VKRZHG�KLJK�LQFLGHQFH�RI�(17�)%V�
LQ�FKLOGUHQ�OHVV�WKDQ����\HDUV�RI�DJH��HVSHFLDOO\�XQGHU�ILYHV������

7KLV� PD\� EH� H[SODLQHG� E\� WKH� KDELWXDO� H[SORUDWLYH� DQG�
LQTXLVLWLYH�QDWXUH�RI�WKH�FKLOGUHQ�DV�ZHOO�DV�WKHLU�DWWUDFWLRQ�WR�
VXFK� REMHFWV� WKDW� FRXOG� EH� LQVHUWHG� LQWR� WKH� (DU�� 1RVH� DQG�
7KURDW�UHJLRQ��DV�DOOXGHG�WR�E\�SUHYLRXV�VWXGLHV�����

,Q� WKLV� VWXG\�� (17� )%V� UHPRYHG� XQGHU� *$� DFFRXQWHG� IRU�
������RI�WKH�WRWDO�(17�)%V�PDQDJHG�ZLWKLQ�WKH�VWXG\�SHULRG��
7KLV�LV�ORZHU�WKDQ�WKH��������WKDW�ZDV�HDUOLHU�UHSRUWHG�E\�5DML�

��00�HWDO� �7KH�FRQWUDVW�LV�DWWULEXWDEOH�WR�WKH�GLIIHUHQFH�LQ�WKH�
VWXG\�SHULRGV�DQG�QXPEHU�RI�FDVHV�VHHQ�ZLWKLQ�WKH�SHULRGV��7KH�
FXUUHQW�ILQGLQJ�ZRXOG�EH�PRUH�LQVWUXFWLYH��EHLQJ�IURP�D�VWXG\�
WKDW�LV�RYHU�D�ORQJHU�SHULRG�

7DEOH����&RPSOLFDWLRQV�IURP�IRUHLJQ�ERG\�LPSDFWLRQ��Q� �
���

&203/,&$7,21�2)�)25(,*1�
%2'<�,03$&7,21

)5(48(1&<��Q�� 3(5&(17$*(����

$EVFHVV�
6RIW�WLVVXH�LQMXU\�
$LUZD\�REVWUXFWLRQ�
7RWDO�
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7DEOH����'LVWULEXWLRQ�RI�IRUHLJQ�ERG\�DQDWRPLFDO��
ORFDWLRQ�

7DEOH����2XWFRPH�RI�IRUHLJQ�ERG\�UHPRYDO�

7DEOH����5RXWH�RI�JHQHUDO�DQDHVWKHVLD

��

/2&$7,21�2)�)%���)5(48(1&<��Q����3(5&(17$*(�����

(;7(51$/�����$8',725<�
&$1$/��($&�
5LJKW�($&
/HIW�($&
%RWK�
126(
5LJKW�1RVWULO
/HIW�1RVWULO
%RWK�

7+52$7

+\SRSKDU\Q[�
3DUDSKDU\QJHDO�VSDFH�
&ULFRSKDU\QJHDO�MXQFWLRQ�
$QWHULRU�1HFN�
2URSKDU\Q[�
1DVRSKDU\Q[�
2HVRSKDJXV�
/DU\QJRWUDFKHREURQFKLDO�WUHH�
727$/
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287&20(��������)5(48(1&<��Q������3(5&(17$*(�����

'HDWK�
1RW�UHPRYHG�
5()(55('��
5HPRYHG�
7RWDO�
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7UDFKHRVWRP\�
(QGRWUDFKHDO�LQWXEDWLRQ�
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,Q�RXU�VWXG\��ZH�IRXQG�D�VLJQLILFDQW�PDOH�SUHSRQGHUDQFH�RI�
������ZLWK�PDOH�WR�IHPDOH�UDWLR�RI���������7KLV�LV�VLPLODU�WR�WKH�

����������ILQGLQJV�LQ�VRPH�RI�WKH�SUHYLRXV�VWXGLHV�� SRVVLEO\�EHFDXVH�
RI�WKH�H[SORUDWLYH�QDWXUH�RI�PDOH�FKLOGUHQ�FRPSDUHG�WR�WKHLU�
IHPDOH�FRXQWHUSDUWV ZKLOH�RWKHU�IHZ�UHSRUWV�VKRZHG�IHPDOH���

SUHSRQGHUDQFH�������

7KH�URXWH�RI�*$�HPSOR\HG�LQ�WKH�PDMRULW\�ZDV�6SRQWDQHRXV�
EUHDWKLQJ� WHFKQLTXH� �6%7�� ZLWK� LQKDODWLRQDO� DJHQW�� ZLWK�
VXFFHVVIXO� UHPRYDO� RI�)%� LQ� WKHP��6%7�ZDV� XVHG� IRU� RQO\�
������ LQ� WKH� VWXG\� E\� 2PRNDQ\H� HW� DO ZKLOH� SHU�RUDO���

HQGRWUDFKHDO� LQWXEDWLRQ�ZKLFK�ZDV�XVHG�IRU� WKH�PDMRULW\�RI�
WKHLU�SDWLHQWV���������ZDV�XWLOL]HG�LQ�MXVW�������RI�RXUV��1RQH�
RI�WKH�)%V�UHPRYHG�YLD�6%7��LQ�RXU�VWXG\��ZDV�LPSDFWHG�DQG�
WKH� ORFDWLRQ� DQG� RULHQWDWLRQ� LQ� WKH� PDMRULW\� PDGH� 6%7� D�
SUHIHUUHG�URXWH�RI�*$��3DWLHQWV�ZKR�KDG�WUDFKHRVWRP\��������
ZHUH�VXEMHFWHG�WR�6%7�ZLWK�LQKDODWLRQDO�DJHQW�ZKLOH�GRLQJ�WKH�
WUDFKHRVWRP\�XQGHU�ORFDO�DQDHVWKHVLD�ZLWK����/LGQRFDLQH�DQG�
DGUHQDOLQH��WKHQ�ODWHU�PDLQWDLQHG�RQ�JHQHUDO�DQDHVWKHVLD�YLD�
WKH�7UDFKHRVWRP\�XQWLO�WKH�)%V�ZHUH�VXFFHVVIXOO\�UHPRYHG��

7KH�W\SHV�DQG�SDWWHUQ�RI�GLVWULEXWLRQ�RI�WKH�)%V�LQ�RXU�VWXG\�
ZDV� GLIIHUHQW� IURP�ZKDW�ZDV� REWDLQHG� LQ� RWKHU� VWXGLHV� ���������

7KLV� PD\� EH� SDUWO\� DWWULEXWDEOH� WR� UHJLRQDO� SHFXOLDULW\� DQG�
VWXG\�GHVLJQ�7KH�FRPPRQHVW�)%�LQ�RXU�VWXG\�ZDV�HDU�ULQJV�
���������IROORZHG�E\�VHHGV�IUXLWV�JUDLQV����������6HHGV�ZHUH�
WKH� FRPPRQHVW� )%� LQ� WKH�ZRUN� E\�$GHGHML� HW� DO� LQ� 6RXWK���

:HVWHUQ�1LJHULD��2PRNDQ\H�HW�DO� �LQ�1RUWK�&HQWUDO�1LJHULD����

IRXQG�WR\V�DV�WKH�PRVW�FRPPRQ�)%�UHWULHYHG�XQGHU�*$�DQG�
DOOXGHG� WR� WKH�DFFHVVLELOLW\�RI�FKLOGUHQ� WR� WR\V�DV�REMHFWV�RI�
SOD\�� �(DU�ULQJV�PD\�EH�D�FRPPRQO\�DYDLODEOH�DQG�DFFHVVLEOH�
REMHFWV� RI� SOD\� WR�PRVW� RI� WKH� FKLOGUHQ� LQ� RXU� ORFDOLW\��7KH�
+\SRSKDU\Q[� ��������� LQ� SDUWLFXODU� DQG� WKH� DHUR� GLJHVWLYH�
WUDFW�� LQ� JHQHUDO�� FRQVWLWXWHG� WKH� FRPPRQHVW� VLWH� IRU� WKH� �
UHPRYDO� RI� )%� XQGHU� *$�� LQ� WKLV� VWXG\�� ,I� QRW� SURPSWO\�
UHOLHYHG�� WKH� SRVVLEOH� FRQVHTXHQFHV� RI� WKH� REVWUXFWLRQ��
GLVFRPIRUW� DQG� LQMXU\� DVVRFLDWHG�ZLWK� WKH� SUHVHQFH� DQG�� RU�
LPSDFWLRQ�RI�)%�LQ�WKH�DHUR�GLJHVWLYH�WUDFN�FRXOG�EH�JUDYH��

:LWK�D�PHDQ�WLPH�RI�������PLQXWHV��PDMRULW\������������RI�WKH�
)%V�ZHUH�UHPRYHG�XQGHU�*$�LQ�OHVV�WKDQ����PLQXWHV�ZKLOH�
���������� DQG� �������� ZHUH� UHVSHFWLYHO\� UHPRYHG� DW� ����
KRXUV�DQG�����������KRXUV��7KH�GHOD\HG�SUHVHQWDWLRQ�RI�VRPH�RI�
WKH� SDWLHQWV�� DVVRFLDWHG� FRPSOLFDWLRQV� DQG� SRVVLEO\� WKH�
RULHQWDWLRQ�RI�XSSHU�DHURGLJHVWLYH�)%V�PD\�EH�UHVSRQVLEOH�IRU�
WKH� SURORQJHG� GXUDWLRQ� RI� WKHLU� UHPRYDO� XQGHU� *$�� 7KH�
DYDLODELOLW\�DQG�XVH�RI�JRRG�OLJKW�VRXUFHV��FDPHUDV�DQG�YLGHR�

0DMRULW\� RI� WKH� )%V� UHPRYHG� XQGHU�*$�ZHUH� LQ� WKH� XSSHU�
DHURGLJHVWLYH�WUDFN�DQG�WKHLU�UHPRYDO�ZHUH�GRQH�DV�HPHUJHQF\�
SURFHGXUHV�� 2YHU� ���� RI� DOO� WKH� VXEMHFWV� KDG� VXFFHVVIXO�
UHPRYDO� RI� )%�� $OWKRXJK� WKH� GXUDWLRQ� RI� )%� EHIRUH�
SUHVHQWDWLRQ� RI� WKH� VXEMHFWV� WR� WKH� KRVSLWDO� FRXOG� QRW� EH�
DVFHUWDLQHG�LQ�WKH�PDMRULW\��WKH�ORFDWLRQ�DQG�RULHQWDWLRQ�RI�WKH�
)%V�DV�ZHOO�DV�SURPSW�LQWHUYHQWLRQ�E\�H[SHUWV�ZHUH�SRVVLEOH�
SUHGLFWRUV�RI�IDYRUDEOH�RXWFRPH��$�SURVSHFWLYH�VWXG\�RQ�WKH�
UHODWLRQVKLS� EHWZHHQ� GXUDWLRQ� EHIRUH� SUHVHQWDWLRQ� DQG�
RXWFRPH�ZRXOG�EH�ZRUWKZKLOH��

&21&/86,21

7KH� RQO\� PRUWDOLW\� UHFRUGHG� LQ� RXU� VWXG\� ZDV� IURP� DQ� ���
PRQWK� ROG� PDOH� FKLOG� ZKR� SUHVHQWHG� LQ� VHYHUH� UHVSLUDWRU\�
GLVWUHVV� IROORZLQJ�SHDQXW� DVSLUDWLRQ� LQ� WKH� WUDFKHREURQFKLDO�
WUHH��7KLV�LV�D�VLPLODU�VFHQDULR�WR�WKH�RQO\�PRUWDOLW\�UHFRUGHG�E\�

�(WWH� HW� DO� �2EYLRXVO\�� )%� LQ� WKH� WUDFKHREURQFKLDO� WUHH� LV� D�
QRWDEOH�FDXVH�RI�GHDWK�LQ�FKLOGUHQ��7KH������PRUWDOLW\�UDWH�LQ�

�RXU�VWXG\�LV�VLPLODU�WR�WKH������PRUWDOLW\�UHFRUGHG�E\�(WWH �DQG�
��� �2PRNDQ\H�HW�DO EXW�KLJKHU�WKDQ�WKH�������RI�&KXDQ�6KDQ�HW�

��DO � LQ� WKHLU� UHYLHZ�RI������SDHGLDWULF�SDWLHQWV�ZLWK� LQKDOHG�
IRUHLJQ�ERGLHV��7KLV�VLPLODULW\�DQG�GLIIHUHQFH�FDQ�EH�DWWULEXWHG�
WR� VDPSOH� VL]H�� LQ� DGGLWLRQ� WR� WKH� ORFDWLRQ�� QDWXUH� DQG�
DVVRFLDWHG�FRPSOLFDWLRQV�DW�VXUJHU\�

IDFLOLWLHV�LQ�DGGLWLRQ�WR�DSSURSULDWH�HQGRVFRSHV�DQG�WHOHVFRSHV�
�ULJLG�DQG��RU� IOH[LEOH��ZRXOG�HDVH� WKH� UHPRYDO�RI�)%V�DQG�
UHGXFH� WKH� GXUDWLRQ� XQGHU�*$��$� SURVSHFWLYH� VWXG\� RQ� WKH�
SUHGLFWRUV� DQG� WKH� HIIHFW� RI� SURORQJHG� GXUDWLRQ� RI� *$� LQ�
&KLOGUHQ�ZLWK�(17�)%V�ZRXOG�EH�ZRUWKZKLOH�

7KH�FRPPRQHVW�FRPSOLFDWLRQ�VHHQ�LQ�RXU�VWXG\�ZDV�DLUZD\�
REVWUXFWLRQ�IURP�)%�LPSDFWLRQ�LQ�WKH�ODU\QJRWUDFKHREURQFKLDO�
WUHH� LQ� �� ��������� 7KHVH� SDWLHQWV� ZLWK� VHYHUH� UHVSLUDWRU\�
GLVWUHVV��GHOD\HG�SUHVHQWDWLRQ�DQG�ZHUH�LPPHGLDWHO\�PDQDJHG�
ZLWK�HPHUJHQF\�WUDFKHRVWRP\��7KH�PXFRVDO�LQMXU\�IURP�WKH�
LPSDFWLRQ�RI�WKH�)%V�OHG�WR�LQIODPPDWRU\�FKDQJHV�WKDW�IXUWKHU�
ZRUVHQHG� WKH� REVWUXFWLRQ� DQG� SURORQJHG� WKH� UHVXOWDQW�

���K\SR[LD�

8QGHU�ILYHV�ZHUH�WKH�SUHYDOHQW�DJH�JURXS�LQ�RXU�VWXG\��ZKLOH�
WKH�K\SRSKDU\Q[�DQG�HDU�ULQJV�ZHUH�WKH�FRPPRQHVW�VLWH�DQG�
W\SH� RI� )%� UHPRYHG� XQGHU� *$� UHVSHFWLYHO\�� 6%7� ZLWK�
LQKDODWLRQDO�DJHQW�ZDV�WKH�URXWH�RI�DQHVWKHVLD�LQ�WKH�PDMRULW\�
ZLWK� D� PHDQ� GXUDWLRQ� RI� )%� UHPRYDO� XQGHU� *$� RI� ������
PLQXWHV�� 0RVW� RI� WKH� )%V� ZHUH� QRW� LPSDFWHG� DQG� ZHUH�
VXFFHVVIXOO\� UHPRYHG� ZLWKRXW� FRPSOLFDWLRQV�� +RZHYHU��
FRPSOLFDWLRQ� DQG�PRUWDOLW\� UDWHV� RI� ������ DQG� �����ZHUH�

*RPEH�0HGLFD O�-RXUQD O

��



*RPEH�0HGLFD O�-RXUQD O

UHFRUGHG�� 3URPSW� LQWHUYHQWLRQ� E\� H[SHUWV� JLYHV� RSWLPDO�
FRPSUHKHQVLYH�FDUH�ZLWK�IDYRXUDEOH�RXWFRPH��

&21)/,&7�2)�,17(5(676�
7KH�DXWKRUV�GHFODUH�QR�FRQIOLFW�RI�LQWHUHVWV�

��

��� 0XKDPPDG� .�� 4DPPDU� 0�� =LD� XO� +�� $VKDU� $�� � �
0XKDPPDG�0%�� )RUHLJQ� %RGLHV� LQ� (DU�� 1RVH� DQG� 7KURDW�
� ��$�&OLQLFDO�$XGLW��-�RI�5DZDOSLQGL�0HG�&ROO��� � � � � � ��
�������������

���� ) D V X Q O D � - � � , E H N Z H � 7 � � $ G H R V X Q � $ � � � �
� 3UHYHQWDEOH� 5LVNV� LQ� WKH� 0DQDJHPHQW� RI� $XUDO� �
� )RUHLJQ� %RGLHV� LQ�:HVWHUQ� 1LJHULD�� 7KH� ,QWHUQHW� -� RI�
� 2WRUKLQRODU\QJRORJ\�����������

��� 2 U H K � $ & � � ) R O R U X Q V K R � ' � � , E H N Z H � 7 6 � � � �
� $FWXDOLWLHV�RI�PDQDJHPHQW�RI�DXUDO��QDVDO�� � DQG� WKURDW�
� IRUHLJQ�ERGLHV��$QQ�0HG�+HDOWK�6FL�5HV����������������

��� 6DUNDU� 6�� 5R\FKRXGKXU\� $�� 5R\FKDXGKXUL� %.�� �
� )RUHLJQ� ERGLHV� LQ� (17� LQ� D� WHDFKLQJ� KRVSLWDO� LQ� �
� (DVWHUQ� ,QGLD�� ,QGLDQ� -� 2WRODU\QJRO� +HDG� 1HFN� 6XUJ� �
��������������������

��� $GHGHML� 72�� 6RJHEL� 2$�� %DQGH� 6�� &OLQLFDO� �
� VSHFWUXP� RI� HDU�� QRVH� DQG� WKURDW� IRUHLJQ� ERGLHV� LQ�
� 1RUWK�� :HVWHUQ� 1LJHULD�� $IUL� +HDOWK� 6FL�� ������
������������������

5()(5(1&(6

��� $NHQ U R\ H � 0, � � 2 VXNR\ D � $7� � 8QFRPPRQ � � �
� XQGHFODUHG� RHVRSKDJHDO� IRUHLJQ� ERGLHV�� 1LJHU� -� &OLQ�
� 3UDFW�������������������
��� <DURNR� $$�� ,UIDQ� 0�� $Q� DQQXDO� DXGLW� RI� WKH� HDU� � �
IRUHLJQ� ERGLHV� LQ� +RVSLWDO� 8QLYHUVLWL� 6DLQV� 0DOD\VLD�� �
0DOD\VLDQ�)DPLO�3K\VLF�����������������

��� 5DPHVK� 3�� )RUHLJQ� ERGLHV� LQ� WKH� (DU�� 1RVH� DQG� � �
7KURDW�� DQ� H[SHULHQFH� LQ� D� WHUWLDU\� FDUH� KRVSLWDO� LQ� � �
&HQWUDO�1HSDO��,QW�$UFK�2WRUKLQRODU\QJRO��������� � � � � � � �
� ��������

��� , VHK � .5� � <DKD\D � 0� � (DU � IRUH LJQ � ERGLHV � � �
� � 2EVHUYDWLRQV� RQ� WKH� FOLQLFDO� SURILOH� LQ�
� � � 6RNRWR�� 1LJHULD�� $QQ� $IU� 0HG�
��������������
���� 5R O D G � 1 - � � 0F5DH � '5' � � 0F&RPEH � $:� � �
� � ) R U H L J Q � E R G L H V � , Q � . H \ � 7R S L F V �

QGLQ�2WRODU\QJRORJ\�DQG�� +HDG� DQG� 1HFN� 6XUJHU\� � �
(GLWLRQ��%LRV�6FLHQWLILF�� 3XEOLVKHU�8.���������������

��� (WWH� 9)�� 3DWWHUQ� RI� (DU�� 1RVH� DQG� 7KURDW� �
� � )RUHLJQ�%RGLHV�VHHQ�LQ�8\R�1LJHULD��,ERP�
0HG�-��� � ������������������

���� 6K U H V W K D � , � � 6K U H V W K D � %/ � � $PD W\ D � 5&0� � �
� � $QDO\VLV� RI� HDU�� QRVH� DQG� WKURDW� IRUHLJQ�

ERGLHV�LQ�� � 'KXOLNKHO� KRVSLWDO�� .DWKPDQGX�
8QLY�0HG�-��.80-��� ����������������

���� 1HL]HNKRWXR� %6�� +DQLID� $�� +DELE� 5.�� 1DUL� � 0/��
� <XQXV�� 0'�� -DPLO� 0'�� (DU�� 1RVH� DQG� 7KURDW�
)RUHLJQ�ERGLHV�� UHPRYHG� XQGHU� *HQHUDO� $QDHVWKHVLD�� $�
UHWURVSHFWLYH�� VWXG\��-�&OLQ�'LDJQ�5HV��������������������
0F���0F���
���� � 5LVKL � %� � 0DQLWD� 3� � 5DPHVK� 3� � 7\SHV� RI � � � �
)RUHLJQ�%RG\�LQ�(DU��1RVH�DQG�����7KURDW�LQ�� � :HVWHUQ�
SDUW�RI�1HSDO��*ORE�-�2WR���������������������

���� 5DM L � 00�� $GDPX� $6� � <DXED� 06� � $O L � $� � �
� � 1JDPGX�<%��6DQL�*��)RUHLJQ�ERG\�LQ�WKH�
(DU���1RVH�� DQG� 7KURDW� DW� 7KH� )HGHUDO� 7HDFKLQJ�
+RVSLWDO��� � *RPEH� � 1RUWK�(DVWHUQ� 1LJHULD��
.DQHP�-�0HG�6FL��������� ��������������

���� 1JR� $�� 1J� .&�� 6LP� 73�� 2WRUKLQRODU\QJHDO� �
� IRUHLJQ� ERGLHV� LQ� FKLOGUHQ� SUHVHQWLQJ� WR� WKH� �
� HPHUJHQF\�GHSDUWPHQW��6LQJDSRUH�0HG�-�������� � � � � � � �
� ��������
���� $IRODEL� 2$�� 6XOHLPDQ� $2�� $UHPX� 6.�� (OHWWD� $3��
� $ODEL�� %6��6HJXQ�%XVDUL�6��'XQPDGH�'(��2ORJH�
)(���$Q�DXGLW�� RI� �SDHGLDWULF�QDVDO�IRUHLJQ�ERGLHV�LQ�,ORULQ��
� � 1LJHULD��6$-&+�-8/<���������������������
���� &KXDQ�6KDQ� =�� � -LDQ� 6�� +DL�7DR� +�� <DQ� 6�� � -LH� 4�� �
<DQ��- LDQJ ,QKDOHG� IRUHLJQ� ERGLHV � LQ � SHGLDWU LF � �� �
� SDWLHQWV�� D� UHYLHZ� DQG� DQDO\VLV� RI� ����� FDVHV�� ,QW� -� �
� &OLQ([S3DWKRO����������������������

���� 2PRNDQ\H� +.�� $ODEL� %6�� $IRODEL� 2$�� ,JH� 2$�� �
� 6HJXQ�%XVDUL� 6�� 'XQPDGH� $'�� 2PRWRVR� :�� ,\DQGD�
� 12�� 2ORJH� )(�� )RUHLJQ� ERG\� LQ� WKH� (DU�� 1RVH� DQG�
� � 7KURDW��5HWULHYDO��X Q G H U � J H Q H U D O �
DQDHVWKHVLD��1LJ�-�RI�� 2WRUKLQRODU\QJRORJ\�� ������ ����
������


