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���6SRQJ��&XQQLQJKDP��/HYHQR��%ORRP��+DXWK�DQG�5RXVH�
���0RGHUDWH�WR�ODWH�SUHWHUP
���9HU\�SUHWHUP
���([WUHPHO\�SUHWHUP
���/DZQ�&RXVHQV��'DUPVWDGW��%KXWWD��0DUWLQHV�DQG�3DXO��
���+DFN�DQG�)DQDURII
��� $DUQRXGVH�0RHQV��:HLVJODV�.XSHUXV�� YDQ� *RXGRHYHU�
DQG�2RVWHUODDQ
���-RQJEORHG�3HUHERRP��-DQVVHQ��6WHHQEHUJHQ�DQG�
1LMKXLV�YDQ�GHU�6DQGHQ
���%XFKHU��.LOOHU��2FKVQHU��9DLKLQJHU�DQG�)DXFKHUH
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����+LOOH��:HLVJODV�.XSHUXV��9DQ�*RXGRHYHU�� -DFREXVVH��
(QV�'RNNXP�DQG�GH�*URRW
����$GDPV��)HOGPDQ��+XIIPDQ�DQG�/RH
����&RRNH�DQG�)RXOGHU�+XJKHV
����&DUDYDOH�7R]]L��$OELQR�DQG�9LFDUL
���� 6ULSDGD�� /¡KDXJHQ�� (LNHQHV�� %M¡UO\NNH�� +nEHUJ� DQG�
6NUDQHV
����-RVHSK��2¶6KHD��$OOUHG��+HHUHQ��+LUW]�DQG�-DUD
���� *HOGRI�� YDQ� +XV�� -HXNHQV�9LVVHU�� 1ROOHW�� .RN� DQG�
2RVWHUODD
����(YHQVHQ��/LQGTYLVW��,QGUHGDYLN��6NUDQHV��%UXEDNN�DQG�
9LN
����+DXJHQ��1HSVWDG��6WDQGDO��(OJHQ�DQG�0DUNHVWDG
����%UDFHZHOO�DQG�0DUORZ�
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���+ROVWL��*UXQDX�DQG�:KLWILHOG
���GH�.LHYLHW��3LHN$DUQRXGVH�0RHQV�DQG�2RVWHUODDQ
���&KHQ��:X��+VLHK��+VX��/HQJ�DQG�&KHQ�
���0RWKHU�LQIDQW�WUDQVLWLRQ�SURJUDPPH��0,73�
��� *LDQQL�� 3LFFLROLQL�� 5DYDVL�� *DUGRQ�� 9HJQL� DQG�
)XPDJDOOL�
���6SLWWOH��%DUWRQ��7UH\YDXG��0ROOR\��'R\OH�DQG�$QGHUVRQ
���$EGDOODK���%DGU�DQG�+DZZDUL
���%DUQDUG�DQG�%HH
���$OHVL�%DWWDJOLD��5RFFHOOD��7HVWD��3DOPD�DQG�3HSL
����(GZDUGV��-HIIUH\��0D\��5LQHKDUW�DQG�%DUQHWW
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����+HDWKFRFN��/RER�DQG�*DOORZD\
����/HNVNXOFKDL�DQG�&ROH
����1RUGKRY��5¡QQLQJ�8OYXQG��'DKO�DQG�.DDUHVHQ
����&DPHURQ��0DHKOH�DQG�5HLG
����3HWDQMHN�-XGDã��âLPL ��5DãLQ��8\OLQJV�DQG�5DNLF
����.RVWRYL ��-RYDQRY�0LORãHYL ��5DGRã��6HGPDN��%HQMDN�
DQG�.RVWRYL �6U]HQWL
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���<DS��)DQ��&KHQ��*LOPRUH��/LQ�DQG�6KHQ
���+ZDQJ��+DOOTXLVW�DQG�/XQD
���0RGHUDWH�WR�ODWH�SUHWHUP
���3'06����3HDERG\�'HYHORSPHQW�0RWRU�6FDOHV
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���)ROLR
���)HZHOO
���7HVW�RI�9LVXDO�0RWRU�,QWHJUDWLRQ��90,�
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���/DQG\�DQG�%XUULGJH�
���6PLWK�
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���*RRGZD\�DQG�%UDQWD
���9HQHWVDQRX�DQG�.DPEDV
���.ROGHZLMQ��:ROI��9DQ�:DVVHQDHU��%HHOHQ�DQG�'H�*URRW
���.ROGHZLMQ��YDQ�:DVVHQDHU��:ROI��0HLMVVHQ��+RXW]DJHU�
DQG�%HHOHQ
���.HWFKHVRQ��+DXFN�DQG�8OULFK

�� � �� �
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���7KH�$VVRFLDWLRQ�IRU�&KLOGKRRG�(GXFDWLRQ�,QWHUQDWLRQDO�
�$&(,�
���,VHQEHUJ�DQG�4XLVHQEHUU\
���0DKRQH\�5RELQVRQ�DQG�3HUDOHV
���.DDUHVHQ��5¡QQLQJ��7XQE\��1RUGKRY��8OYXQG�DQG�'DKO
���2UWRQ��6SLWWOH��'R\OH��$QGHUVRQ�DQG�%R\G
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$DUQRXGVH�0RHQV�� &�� 6�� +��� :HLVJODV�.XSHUXV�� 1��� YDQ�
*RXGRHYHU�� -�� %�� DQG� 2RVWHUODDQ�� -��������� 0HWD�
DQDO\VLV�RI�QHXUREHKDYLRUDO�RXWFRPHV�LQ�YHU\�SUHWHUP�
DQG�RU� YHU\� ORZ� ELUWK� ZHLJKW� FKLOGUHQ�� 3HGLDWULFV��
�����������������

$EGDOODK��%���%DGU�� /��.�� DQG�+DZZDUL��0�� �������� 7KH�
HIILFDF\�RI�PDVVDJH�RQ�VKRUW�DQG�ORQJ�WHUP�RXWFRPHV�
LQ� SUHWHUP� LQIDQWV�,QIDQW� EHKDYLRU� DQG� GHYHORSPHQW��

����������������
$GDPV��-��1���)HOGPDQ��+��0���+XIIPDQ��/��&��DQG�/RH��,��

0���������6HQVRU\�SURFHVVLQJ�LQ�SUHWHUP�SUHVFKRROHUV�
DQG� LWV� DVVRFLDWLRQ� ZLWK� H[HFXWLYH� IXQFWLRQ�� (DUO\�
KXPDQ�GHYHORSPHQW������������������

$O6DLI�� $�� $�� DQG� $OVHQDQ\�� 6�� �������� (IIHFWV� RI�
LQWHUDFWLYH� JDPHV� RQ� PRWRU� SHUIRUPDQFH� LQ� FKLOGUHQ�
ZLWK�VSDVWLF�FHUHEUDO�SDOV\�-RXUQDO�RI�SK\VLFDO�WKHUDS\�
VFLHQFH��������������������

$OHVL��0���%DWWDJOLD��*���5RFFHOOD��0���7HVWD��'���3DOPD��$��
DQG�3HSL��$����������,PSURYHPHQW�RI�JURVV�PRWRU�DQG�
FRJQLWLYH� DELOLWLHV� E\� DQ� H[HUFLVH� WUDLQLQJ� SURJUDP��
WKUHH� FDVH� UHSRUWV�� 1HXURSV\FKLDWULF� GLVHDVH� DQG�
WUHDWPHQW��������������

$VNDU\.DFKRRVDQJ\��5��DQG�$OLDEDGL��)����������(IIHFW�RI�
WDFWLOH�NLQHVWKHWLF� VWLPXODWLRQ� RQ� PRWRU� GHYHORSPHQW�
RI� ORZ� ELUWK� ZHLJKW� QHRQDWHV�� ,UDQLDQ� UHKDELOLWDWLRQ�
MRXUQDO���������������

%DUQDUG�� .�� (�� DQG� %HH�� +�� /�� �������� 7KH� LPSDFW� RI�
WHPSRUDOO\� SDWWHUQHG� VWLPXODWLRQ� RQ� WKH� GHYHORSPHQW�
RI� SUHWHUP� LQIDQWV��&KLOG� 'HYHORSPHQW�� ������� �����
������

%HHU\�� .�� (�� DQG� %HHU\�� 1�� $�� �������� 7KH� %HHU\�
%XNWHQLFD� 'HYHORSPHQWDO� 7HVW� RI� 9LVXDO�PRWRU�
,QWHJUDWLRQ�� :LWK� 6XSSOHPHQWDO� 'HYHORSPHQWDO� 7HVWV�
RI� 9LVXDO� 3HUFHSWLRQ� DQG� 0RWRU� &RRUGLQDWLRQ�� DQG�
6WHSSLQJ� 6WRQHV� $JH� 1RUPV� IURP� %LUWK� WR� $JH� 6L[��
$GPLQLVWUDWLRQ�� 6FRULQJ� DQG� 7HDFKLQJ� 0DQXDO��
3HUDVRQ��

%HHU\��.��(���%XNWHQLFD��1��$��DQG�%HHU\��1��$�� ��������
7KH� %HHU\�%XNWHQLFD� GHYHORSPHQWDO� WHVW� RI� YLVXDO�
PRWRU� LQWHJUDWLRQ�� $GPLQLVWUDWLRQ�� VFRULQJ�� DQG�
WHDFKLQJ� PDQXDO� ��WK� HG���0LQQHDSROLV�� 01�� 16&�
3HDUVRQ��

%UDFHZHOO��0�� DQG�0DUORZ��1�� ��������3DWWHUQV�RI�PRWRU�
GLVDELOLW\� LQ� YHU\� SUHWHUP� FKLOGUHQ�'HYHORSPHQWDO�
'LVDELOLWLHV�5HVHDUFK�5HYLHZV�����������������

%XFKHU�� +��� .LOOHU�� &��� 2FKVQHU�� <��� 9DLKLQJHU�� 6�� DQG�
)DXFKHUH�� -�� &�� �������� *URZWK�� GHYHORSPHQWDO�
PLOHVWRQHV�DQG�KHDOWK�SUREOHPV�LQ� WKH�ILUVW���\HDUV� LQ�
YHU\� SUHWHUP� LQIDQWV� FRPSDUHG� ZLWK� WHUP� LQIDQWV�� D�
SRSXODWLRQ� EDVHG� VWXG\�� (XURSHDQ� MRXUQDO� RI�
SHGLDWULFV�������������������

&DPHURQ�� (�� &��� 0DHKOH�� 9�� DQG� 5HLG�� -�� �������� 7KH�
HIIHFWV� RI� DQ� HDUO\� SK\VLFDO� WKHUDS\� LQWHUYHQWLRQ� IRU�
YHU\� SUHWHUP�� YHU\� ORZ� ELUWK� ZHLJKW� LQIDQWV�� D�
UDQGRPL]HG�FRQWUROOHG�FOLQLFDO�WULDO��3HGLDWULF�3K\VLFDO�
7KHUDS\������������������

&DUDYDOH��%���7R]]L��&���$OELQR��*��DQG�9LFDUL��6����������
&RJQLWLYH�GHYHORSPHQW� LQ� ORZ� ULVN�SUHWHUP� LQIDQWV� DW�
�±�� \HDUV� RI� OLIH�$UFKLYHV� RI� 'LVHDVH� LQ� &KLOGKRRG�
)HWDO�DQG�1HRQDWDO�(GLWLRQ������������������

&KHQ��/��&���:X��<��&���+VLHK��:��6���+VX��&��+���/HQJ��&��
+���&KHQ��:��-��DQG�+VX��+��&�� ��������7KH�HIIHFW�RI�
LQ�KRVSLWDO�GHYHORSPHQWDO�FDUH�RQ�QHRQDWDO�PRUELGLW\��
JURZWK� DQG� GHYHORSPHQW� RI� SUHWHUP� 7DLZDQHVH�



�����������_��

LQIDQWV�� $� UDQGRPL]HG� FRQWUROOHG� WULDO�� (DUO\� KXPDQ�
GHYHORSPHQW������������������

&RRNH��5��:�� ,�� DQG�)RXOGHU�+XJKHV��/�� ��������*URZWK�
LPSDLUPHQW� LQ� WKH� YHU\� SUHWHUP� DQG� FRJQLWLYH� DQG�
PRWRU�SHUIRUPDQFH�DW���\HDUV��$UFKLYHV�RI�'LVHDVH� LQ�
&KLOGKRRG������������������

&XQQLQJKDP�� /HYHQR�� %ORRP�� +DXWK�� 5RXVH��
6SRQJ��������� :LOOLDPV� 2EVWHWULFV� ������ 7UDQVODWHG�
E\�9RODGDQ�0��5D]]DJKL� 6��*KRUEDQL�0+��$UMPDQG�
3UHVV����������

GH.LHYLHW�� -��)���3LHN�� -��3���$DUQRXGVH�0RHQV��&��6��DQG�
2RVWHUODDQ�� -�� �������� 0RWRU� GHYHORSPHQW� LQ� YHU\�
SUHWHUP�DQG�YHU\�ORZ�ELUWK�ZHLJKW�FKLOGUHQ�IURP�ELUWK�
WR�DGROHVFHQFH��D�PHWD�DQDO\VLV��-DPD����������������
������

(GZDUGV�� -��� -HIIUH\�� 6��� 0D\�� 7��� 5LQHKDUW�� 1�� -�� DQG�
%DUQHWW�� /�� 0�� �������� 'RHV� SOD\LQJ� D� VSRUWV� DFWLYH�
YLGHR� JDPH� LPSURYH� REMHFW� FRQWURO� VNLOOV� RI� FKLOGUHQ�
ZLWK� DXWLVP� VSHFWUXP� GLVRUGHU"�-RXUQDO� RI� 6SRUW� DQG�
+HDOWK�6FLHQFH���������������

(YHQVHQ�� .�� $�� ,��� /LQGTYLVW�� 6��� ,QGUHGDYLN�� 0�� 6���
6NUDQHV�� -��� %UXEDNN�� $��0�� DQG� 9LN�� 7�� �������� 'R�
YLVXDO� LPSDLUPHQWV� DIIHFW� ULVN� RI� PRWRU� SUREOHPV� LQ�
SUHWHUP� DQG� WHUP� ORZ� ELUWK� ZHLJKW� DGROHVFHQWV"��
(XURSHDQ�-RXUQDO�RI�3DHGLDWULF�1HXURORJ\������������
����

)ROLR�� 0�� 5�� DQG� )HZHOO�� 5�� 5�� �������� 3HDERG\�
GHYHORSPHQWDO�PRWRU�VFDOHV��([DPLQHU
V�PDQXDO��3UR�
HG��

)RXOGHU�+XJKHV��/��$��DQG�&RRNH��5��:��,����������0RWRU��
FRJQLWLYH�� DQG� EHKDYLRXUDO� GLVRUGHUV� LQ� FKLOGUHQ� ERUQ�
YHU\� SUHWHUP�� 'HYHORSPHQWDO� 0HGLFLQH� DQG� &KLOG�
1HXURORJ\������������������

*HOGRI��&��-���YDQ�+XV��-��:���-HXNHQV�9LVVHU��0���1ROOHW��
)��� .RN�� -�� +��� 2RVWHUODDQ�� -�� DQG� YDQ� :DVVHQDHU�
/HHPKXLV��$��*����������'HILFLWV� LQ�YLVLRQ�DQG�YLVXDO�
DWWHQWLRQ� DVVRFLDWHG� ZLWK� PRWRU� SHUIRUPDQFH� RI� YHU\�
SUHWHUP�YHU\� ORZ� ELUWK� ZHLJKW� FKLOGUHQ�� 5HVHDUFK� LQ�
GHYHORSPHQWDO�GLVDELOLWLHV���������������

*LDQQL�� 0�� /��� 3LFFLROLQL�� 2��� 5DYDVL�� 0��� *DUGRQ�� /���
9HJQL��&��� )XPDJDOOL��0�� DQG�0RVFD�� )�� �������� 7KH�
HIIHFWV� RI� DQ� HDUO\� GHYHORSPHQWDO� PRWKHU±FKLOG�
LQWHUYHQWLRQ� SURJUDP� RQ� QHXURGHYHORSPHQW� RXWFRPH�
LQ�YHU\� ORZ�ELUWK�ZHLJKW� LQIDQWV��$�SLORW�VWXG\��(DUO\�
KXPDQ�GHYHORSPHQW�������������������

*RRGZD\�� -��'�� DQG %UDQWD��&�� )�� �������� ,QIOXHQFH� RI� D�
PRWRU� VNLOO� LQWHUYHQWLRQ� RQ� IXQGDPHQWDO� PRWRU� VNLOO�
GHYHORSPHQW� RI� GLVDGYDQWDJHG� SUHVFKRRO� FKLOGUHQ��
5HVHDUFK�TXDUWHUO\� IRU�H[HUFLVH�DQG�VSRUW������������
����

+DFN�� 0�� DQG� )DQDURII�� $�� $�� �������� 2XWFRPHV� RI�
FKLOGUHQ�RI�H[WUHPHO\�ORZ�ELUWK�ZHLJKW�DQG�JHVWDWLRQDO�
DJH�LQ�WKH�����V�,Q�6HPLQDUV�LQ�QHRQDWRORJ\�����������
����:%�6DXQGHUV��

+DXJHQ��2��+���1HSVWDG��/���6WDQGDO��2��$���(OJHQ��,��DQG�
0DUNHVWDG��7�� ��������9LVXDO� IXQFWLRQ� LQ��� WR���\HDU�

ROG�FKLOGUHQ�ERUQ�H[WUHPHO\�SUHWHUP��SRSXODWLRQ�EDVHG�
VWXG\� $FWD�2SKWKDOPRORJLFD������������±�����

+HDWKFRFN��-��&���/RER��0��DQG�*DOORZD\��-��&��&����������
0RYHPHQW� WUDLQLQJ� DGYDQFHV� WKH� HPHUJHQFH� RI�
UHDFKLQJ� LQ� LQIDQWV� ERUQ� DW� OHVV� WKDQ� ��� ZHHNV� RI�
JHVWDWLRQDO� DJH�� D� UDQGRPL]HG� FOLQLFDO� WULDO��3K\VLFDO�
7KHUDS\������������������

+LOOH��(��7���:HLVJODV�.XSHUXV��1���9DQ�*RXGRHYHU��-��%���
-DFREXVVH��*��:���(QV�'RNNXP��0��+��� GH�*URRW��/��
DQG� .ROOpH�� /�� $�� �������� )XQFWLRQDO� RXWFRPHV� DQG�
SDUWLFLSDWLRQ�LQ�\RXQJ�DGXOWKRRG�IRU�YHU\�SUHWHUP�DQG�
YHU\� ORZ� ELUWK� ZHLJKW� LQIDQWV�� WKH� 'XWFK� 3URMHFW� RQ�
3UHWHUP� DQG� 6PDOO� IRU�*HVWDWLRQDO�$JH� ,QIDQWV� DW� ���
\HDUV�RI�DJH��3HGLDWULFV�������������������

+ROVWL�� /��� *UXQDX�� 5�� 9�� DQG� :KLWILHOG�� 0�� )�� ��������
'HYHORSPHQWDO�FRRUGLQDWLRQ�GLVRUGHU�LQ�H[WUHPHO\�ORZ�
ELUWK� ZHLJKW� FKLOGUHQ� DW� QLQH� \HDUV�� -RXUQDO� RI�
'HYHORSPHQWDO� DQG� %HKDYLRUDO� 3HGLDWULFV�� ������� ��
����

+ZDQJ�� .��� +DOOTXLVW�� 0�� 1�� DQG� /XQD�� %�� �������7KH�
GHYHORSPHQW� RI� KXE� DUFKLWHFWXUH� LQ� WKH� KXPDQ�
IXQFWLRQDO� EUDLQ� QHWZRUN�&HUHEUDO� &RUWH[�� ��������
����������

,VHQEHUJ��-��3��DQG�4XLVHQEHUU\��1����������3OD\��(VVHQWLDO�
IRU�DOO�FKLOGUHQ��&KLOGKRRG�(GXFDWLRQ�����������±����

-RKQVRQ�� 6��� 5LQJ�� :��� $QGHUVRQ�� 3�� DQG� 0DUORZ�� 1��
�������� 5DQGRPL]HG� WULDO� RI� SDUHQWDO� VXSSRUW� IRU�
IDPLOLHV� ZLWK� YHU\� SUHWHUP� FKLOGUHQ�� RXWFRPH� DW� ��
\HDUV�� $UFKLYHV� RI� GLVHDVH� LQ� FKLOGKRRG�� ������� ����
�����

-RQJEORHG�3HUHERRP��0��� -DQVVHQ��$�� -���6WHHQEHUJHQ��%��
DQG1LMKXLV�YDQ� GHU� 6DQGHQ�� 0�� :�� �������� 0RWRU�
OHDUQLQJ� DQG� ZRUNLQJ� PHPRU\� LQ� FKLOGUHQ� ERUQ�
SUHWHUP�� D� V\VWHPDWLF� UHYLHZ�� 1HXURVFLHQFH� DQG�
%LREHKDYLRUDO�5HYLHZV��������������������

-RVHSK��5��0���2¶6KHD��7��0���$OOUHG��(��1���+HHUHQ��7���
+LUW]�� '��� -DUD�� +�� DQG� (/*$1� 6WXG\� ,QYHVWLJDWRUV��
��������1HXURFRJQLWLYH�DQG�DFDGHPLF�RXWFRPHV�DW�DJH�
��� \HDUV� RI� H[WUHPHO\� SUHWHUP� QHZERUQV��3HGLDWULFV��
�������������

.DDUHVHQ��3��,���5RQQLQJ��-��$���7XQE\��-���1RUGKRY��6��0���
8OYXQG��6��(�� DQG�'DKO��/��%�� ��������$� UDQGRPL]HG�
FRQWUROOHG�WULDO�RI�DQ�HDUO\�LQWHUYHQWLRQ�SURJUDP�LQ�ORZ�
ELUWK� ZHLJKW� FKLOGUHQ�� RXWFRPH� DW� �� \HDUV�� (DUO\�
KXPDQ�GHYHORSPHQW�����������������

.HWFKHVRQ�� /��� +DXFN�� -�� DQG� 8OULFK�� '�� �������� 7KH�
HIIHFWV� RI� DQ� HDUO\�PRWRU� VNLOO� LQWHUYHQWLRQ� RQ�PRWRU�
VNLOOV�� OHYHOV�RI�SK\VLFDO� DFWLYLW\�� DQG� VRFLDOL]DWLRQ� LQ�
\RXQJ�FKLOGUHQ�ZLWK�DXWLVP�VSHFWUXP�GLVRUGHU��$�SLORW�
VWXG\��$XWLVP������������������

.ROGHZLMQ��.���YDQ�:DVVHQDHU��$���:ROI��0��-���0HLMVVHQ��
'���+RXW]DJHU��%���%HHOHQ��$��DQG�1ROOHW��)����������$�
QHXUREHKDYLRUDO� LQWHUYHQWLRQ�DQG�DVVHVVPHQW�SURJUDP�
LQ� YHU\� ORZ� ELUWK� ZHLJKW� LQIDQWV�� RXWFRPH� DW� ���
PRQWKV��7KH�-RXUQDO�RI�SHGLDWULFV�������������������

.ROGHZLMQ��.���:ROI��0�� -���9DQ�:DVVHQDHU��$���%HHOHQ��
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$�� DQG�'H�*URRW�� ,�� -�� ��������7KH� ,QIDQW�%HKDYLRUDO�
$VVHVVPHQW� DQG� ,QWHUYHQWLRQ� 3URJUDP� WR� VXSSRUW�
SUHWHUP�LQIDQWV�DIWHU�KRVSLWDO�GLVFKDUJH��D�SLORW�VWXG\��
'HYHORSPHQWDO�0HGLFLQH�DQG�&KLOG�1HXURORJ\���������
���������

.RVWRYL �� ,��� -RYDQRY�0LORãHYL ��1���5DGRã��0���6HGPDN��
*���%HQMDN��9���.RVWRYL �6U]HQWL ��0��� DQG� -XGDã��0��
��������3HULQDWDO�DQG�HDUO\�SRVWQDWDO�UHRUJDQL]DWLRQ�RI�
WKH� VXESODWH� DQG� UHODWHG� FHOOXODU� FRPSDUWPHQWV� LQ� WKH�
KXPDQ� FHUHEUDO� ZDOO� DV� UHYHDOHG� E\� KLVWRORJLFDO� DQG�
05,� DSSURDFKHV�� %UDLQ� 6WUXFWXUH� DQG� )XQFWLRQ��
�����������������

/DZQ��-��(���&RXVHQV��6��1���'DUPVWDGW��*��/���%KXWWD��=��
$���0DUWLQHV��-���3DXO��9�������DQG�)RJVWDG��+������������
\HDU�DIWHU�7KH�/DQFHW�1HRQDWDO�6XUYLYDO�6HULHV²ZDV�
WKH� FDOO� IRU� DFWLRQ� KHDUG"� 7KH� /DQFHW�� �����������
�����������

/HNVNXOFKDL�� 5�� DQG� &ROH�� -�� �������� (IIHFW� RI� D�
GHYHORSPHQWDO� SURJUDP� RQ� PRWRU� SHUIRUPDQFH� LQ�
LQIDQWV� ERUQ� SUHWHUP�� $XVWUDOLDQ� -RXUQDO� RI�
3K\VLRWKHUDS\������������������

0DKRQH\��*���5RELQVRQ��&��DQG�3HUDOHV��)�� ��������(DUO\�
PRWRU� LQWHUYHQWLRQ�� WKH� QHHG� IRU� QHZ� WUHDWPHQW�
SDUDGLJPV�� ,QIDQWV� DQG� <RXQJ� &KLOGUHQ�� ������� ����
�����

1RUGKRY��6��0���5RQQLQJ��-��$���8OYXQG��6��(���'DKO��/��%��
DQG� .DDUHVHQ�� 3�� ,�� �������� (DUO\� LQWHUYHQWLRQ�
LPSURYHV� EHKDYLRUDO� RXWFRPHV� IRU� SUHWHUP� LQIDQWV��
UDQGRPL]HG�FRQWUROOHG�WULDO��3HGLDWULFV����������������

2UWRQ��-���6SLWWOH��$���'R\OH��/���$QGHUVRQ��3��DQG�%R\G��5��
�������� 'R� HDUO\� LQWHUYHQWLRQ� SURJUDPPHV� LPSURYH�
FRJQLWLYH�DQG�PRWRU�RXWFRPHV�IRU�SUHWHUP�LQIDQWV�DIWHU�
GLVFKDUJH"� $� V\VWHPDWLF� UHYLHZ�� 'HYHORSPHQWDO�
0HGLFLQH�DQG�&KLOG�1HXURORJ\�������������������

3HWDQMHN��=���-XGDã��0���âLPL ��*���5DãLQ��0��5���8\OLQJV��
+��%���5DNLF��3��DQG�.RVWRYL ��,���������([WUDRUGLQDU\�
QHRWHQ\� RI� V\QDSWLF� VSLQHV� LQ� WKH� KXPDQ� SUHIURQWDO�
FRUWH[�3URFHHGLQJV� RI� WKH� 1DWLRQDO� $FDGHP\� RI�
6FLHQFHV������������������������

5DKPDQL�5DVD�� $��� 0RUWD]DYL�� 6�� 6��� 5DVKHGL�� 9�� DQG�
*KDULE�� $�� 0�� �������� ,QYHVWLJDWLQJ� WKH� 0RWRU�
'HYHORSPHQW� LQ� ,QIDQWV� RI� +DPDGDQ� %DVHG� RQ�
3HDERG\� 'HYHORSPHQWDO� 0RWRU� 6FDOHV�� -RXUQDO� RI�
5HKDELOLWDWLRQ����������������

6SLWWOH�� $�� -��� %DUWRQ�� 6��� 7UH\YDXG�� .��� 0ROOR\�� &�� 6���
'R\OH��/��:��DQG�$QGHUVRQ��3��-�� ��������6FKRRO�DJH�
RXWFRPHV�RI�HDUO\�LQWHUYHQWLRQ�IRU�SUHWHUP�LQIDQWV�DQG�
WKHLU�SDUHQWV��D�UDQGRPL]HG�WULDO��3HGLDWULFV������������
���

6ULSDGD��.���/¡KDXJHQ��*��&���(LNHQHV��/���%MRUO\NNH��.��
0��� +nEHUJ�� $�� .��� 6NUDQHV�� -�� DQG� 5LPRO�� /�� 0��
�������� 9LVXDO±PRWRU� GHILFLWV� UHODWH� WR� DOWHUHG� JUD\�
DQG� ZKLWH� PDWWHU� LQ� \RXQJ� DGXOWV� ERUQ� SUHWHUP� ZLWK�
YHU\�ORZ�ELUWK�ZHLJKW��1HXUR,PDJH����������������

7DKHUL��3��$���*RXGDU]L��=���6KDULDW��0���1DULPDQ��6��DQG�
0DWLQ�� (�� 1�� �������� 7KH� HIIHFW� RI� D� VKRUW� FRXUVH� RI�
PRGHUDWH� SUHVVXUH� VXQIORZHU� RLO� PDVVDJH� RQ� WKH�
ZHLJKW� JDLQ� YHORFLW\� DQG� OHQJWK� RI� 1,&8� VWD\� LQ�
SUHWHUP�LQIDQWV��,QIDQW�EHKDYLRU�DQG�GHYHORSPHQW������
�������

7DYDVROL�� $��� $]LPL�� 3��� DQG� 0RQWD]DUL�� $�� ��������
5HOLDELOLW\�DQG�YDOLGLW\�RI�WKH�3HDERG\�'HYHORSPHQWDO�
0RWRU�6FDOHV�IRU�DVVHVVLQJ�PRWRU�GHYHORSPHQW�RI�ORZ�
ELUWK� ZHLJKW� SUHWHUP� LQIDQWV�� 3HGLDWULF� QHXURORJ\��
����������������

9HQHWVDQRX�� )�� DQG .DPEDV�� $�� �������� +RZ� FDQ� D�
WUDGLWLRQDO�*UHHN�GDQFHV�SURJUDPPH�DIIHFW� WKH�PRWRU�
SURILFLHQF\�RI�SUH VFKRRO�FKLOGUHQ"�5HVHDUFK�LQ�'DQFH�
(GXFDWLRQ�����������������

:RUOG� +HDOWK� 2UJDQL]DWLRQ�� 3UHWHUP� %LUWK� >,QWHUQHW@��
������ $YDLODEOH� IURP��
KWWS���ZZZ�ZKR�LQW�PHGLDFHQWUH�IDFWVKHHWV�IV����HQ��

<DS��3��7���)DQ��<���&KHQ��<���*LOPRUH��-��+���/LQ��:��DQG�
6KHQ��'����������'HYHORSPHQW� WUHQGV�RI�ZKLWH�PDWWHU�
FRQQHFWLYLW\�LQ�WKH�ILUVW�\HDUV�RI�OLIH��3OR6�RQH����������
����
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(IIHFWLYHQHVV�RI�SOD\�WKHUDS\ RQ�PRWRU�VNLOOV�DQG�YLVXDO�PRWRU�
LQWHJUDWLRQ�RI�WRGGOHUV�ZLWK�SUHWHUP�ELUWK�

0RQD�5H]DLH�

$EGXOODK�*KDVHPL
�

$OL�.DVKL�

6H\HG�0RKDPPDG.D]HP�9DH]0RXVDYL�

$EVWUDFW�
7KH SXUSRVH�RI�WKLV�VWXG\�ZDV�WR�HYDOXDWH�WKH�HIIHFWLYHQHVV�RI�SOD\�WKHUDS\�RQ�PRWRU�VNLOOV�DQG�
YLVXDO�PRWRU� LQWHJUDWLRQ�RI�FKLOGUHQ�DJHG��� WR���\HDUV�RI�DJH�ZLWK�SUHWHUP�ELUWK� 7KLV� VWXG\�
ZDV� DQ H[SHULPHQWDO� UHVHDUFK� ZLWK� SUH�WHVW�� SRVW�WHVW� FRQWURO� JURXS� GHVLJQ�� 7KH� VWDWLVWLFDO�
SRSXODWLRQ�FRQVLVWHG�RI�FKLOGUHQ�DJHG���WR���\HDUV�ROG�ZLWK�D�SUHWHUP�ELUWK�LQ�$PRO��,UDQ��7KH�
VDPSOH�RI�WKLV�VWXG\��ZKR�ZHUH�TXDOLILHG�DFFRUGLQJ�WR�LQFOXVLRQ�FULWHULD��LQFOXGHG����FKLOGUHQ�
ZKR�ZHUH�VHOHFWHG�E\�DYDLODEOH�VDPSOLQJ�PHWKRG�DQG�WKHQ�UDQGRPO\�DVVLJQHG�WR�H[SHULPHQWDO�
DQG�FRQWURO�JURXSV��7KH�H[SHULPHQWDO�JURXS� �Q ����SDUWLFLSDWHG� LQ���� VHVVLRQV� ���ZHHNV����
VHVVLRQV� SHU� ZHHN� IRU� RQH� KRXU�� RI� SOD\� WKHUDS\�� ZKLOH� WKH� FRQWURO� JURXS� �Q ���� GLG� QRW�
SDUWLFLSDWH� LQ� WKH� LQWHUYHQWLRQ�� 6WXG\� WRROV� LQFOXGHG� 3HDERG\� 'HYHORSPHQW� 0RWRU� 6FDOHV�
�)ROLR� 	� )HZHOO�� ������ DQG� 7HVW� RI� 9LVXDO�0RWRU� ,QWHJUDWLRQ� �%HHU\�� %XNWHQLFD 	� %HHU\��
�������'DWD�ZHUH�DQDO\]HG�XVLQJ�DQDO\VLV�RI�FRYDULDQFH��$1&29$��5HVXOWV�RI�WZR�VHSDUDWH�
WHVWV� RI� FRYDULDQFH� DQDO\VLV� VKRZHG� WKDW� WKH� H[SHULPHQWDO� JURXS� KDG� EHWWHU� VFRUHV� LQ� WRWDO�
PRWRU�TXRWLHQW��3������DQG�YLVXDO�PRWRU�LQWHJUDWLRQ��3�������LQ�FRPSDULVRQ�WR�FRQWURO�JURXS��
7KH� UHVXOWV� RI� WKLV� VWXG\� VKRZHG� WKDW� WKH� VFRUHV� RI� PRWRU� GHYHORSPHQW� DQG� YLVXDO�PRWRU�
LQWHJUDWLRQ� WHVWV�RI� WKH�H[SHULPHQWDO�JURXS�ZHUH�KLJKHU� WKDQ� WKH�FRQWURO�JURXS��7KHUHIRUH��D�
VSHFLDO� UHKDELOLWDWLRQ� SURJUDP� LV� QHHGHG� WR� FRPSHQVDWH� IRU� WKH� GHOD\HG�PRWRU� GHYHORSPHQW�
DQG�LPSURYLQJ�WKH�YLVXDO�PRWRU�LQWHJUDWLRQ�RI�SUHWHUP�FKLOGUHQ�

.H\ZRUGV��
3OD\�WKHUDS\��SUHWHUP�FKLOGUHQ��PRWRU�VNLOOV�DQG�YLVXDO�PRWRU�LQWHJUDWLRQ��

��� 3K�'�� VWXGHQW� LQ� 3K\VLFDO� (GXFDWLRQ� DQG� 6SRUW� 6FLHQFHV�� ,VODPLF� $]DG� 8QLYHUVLW\�� 6FLHQFH� DQG� 5HVHDUFK�
%UDQFK�� 7HKUDQ�� ,UDQ�6FLHQFH� DQG� 5HVHDUFK� %UDQFK�� ,VODPLF� $]DG� 8QLYHUVLW\�� 7HKUDQ6FLHQFH� DQG� 5HVHDUFK�
%UDQFK��,VODPLF�$]DG�8QLYHUVLW\��7HKUDQ6FLHQFH�DQG�5HVHDUFK�%UDQFK��,VODPLF�$]DG�8QLYHUVLW\��7HKUDQ
���$VVLVWDQW�SURIHVVRU�RI�3K\VLFDO�(GXFDWLRQ�DQG�6SRUW�6FLHQFHV��,VODPLF�$]DG�8QLYHUVLW\��6FLHQFH�DQG�5HVHDUFK�
%UDQFK��7HKUDQ��,UDQ��DBJKBP����#\DKRR�FRP�
���$VVLVWDQW�SURIHVVRU�RI�0RWRU�%HKDYLRU��6SRUW�6FLHQFHV�5HVHDUFK�,QVWLWXWH�RI�,UDQ��7HKUDQ��,UDQ��
���3URIHVVRU�RI�3K\VLFDO�(GXFDWLRQ�DQG�6SRUW�6FLHQFHV��,PDP�+XVVHLQ�8QLYHUVLW\��7HKUDQ��,UDQ��


