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WLFXODU�FDWHJRU\��RQH�ZRXOG�QHHG�WR�NQRZ�PRUH�DERXW�WKH�
UHODWLYH�LPSRUWDQFH�RI�GLIIHUHQW�IUXLWV�RU�DOWHUQDWLYH�IRRGV�
LQ�WKH�GLHW��/DFNLQJ�VXFK�LQIRUPDWLRQ��ZH�KDYH�DWWHPSWHG�
LQVWHDG�WR�HVWLPDWH�WKH�LPSRUWDQFH�RI�D�JLYHQ�SODQW�VSHFLHV�
WR�D�ELUG�VSHFLHV�E\�QRWLQJ�KRZ�FRPPRQO\�ELUGV�ZHUH�
REVHUYHG�IHHGLQJ�RQ�LWV�IUXLWV��7DEOH����� %HFDXVH�SODQW�
DQG�ELUG�VSHFLHV�GLIIHU�LQ�WKHLU�FRQVSLFXRXVQHVV��FRPPRQ��
QHVV��DQG�VXLWDELOLW\�IRU�GLIIHUHQW�VDPSOLQJ�WHFKQLTXHV��
EURDG�FRQFOXVLRQV��HYHQ�IURP�D� VLQJOH�VLWH��VKRXOG�EH�
PDGH�ZLWK�VRPH�FDXWLRQ��&RPSDULVRQV�DUH�EHVW�PDGH�
ZLWKLQ�JURXSV�LQ�ZKLFK�VXFK�FRQIRXQGLQJ�YDULDEOHV�KDYH�
EHHQ�FRQWUROOHG�WR�VRPH�GHJUHH��7KHUHIRUH��ZH�KDYH�GLV��
WLQJXLVKHG�WKH�ELUG�DQG�SODQW�VSHFLHV�WKDW�ZHUH�WKRURXJKO\�
VWXGLHG�IURP�RWKHUV�VWXGLHG�RQO\�FDVXDOO\��7DEOH�����7KH�
ELUG�VSHFLHV�OLVWHG�IRU�ZHOO�VWXGLHG�SODQWV�����SODQW�VSHFLHV��
GHVLJQDWHG�E\��F��LQ�7DEOH����DUH�UHVSRQVLEOH�IRU�DQ�HV��
WLPDWHG����SHUFHQW��RU�PRUH��RI�IUXLWV�UHPRYHG�E\�ELUGV��
7KRVH�UHFRUGHG�DW�PRGHUDWHO\�ZHOO�VWXGLHG�SODQWV�����SODQW�
VSHFLHV��GHVLJQDWHG�E\��G���SUREDEO\�FRQWULEXWH�D�PDMRU��
LW\�RI�IUXLW�UHPRYDO�E\�ELUGV��%LUG�VSHFLHV�UHFRUGHG�DW�WKH�
UHPDLQLQJ������� SODQW�VSHFLHV�UHPRYH�DQ�XQNQRZQ�SUR��
SRUWLRQ�RI�IUXLWV��

)RU�PDQ\��������� SODQW�VSHFLHV��ZH�KDYH�IHHGLQJ�
UHFRUGV�LQYROYLQJ�RQO\�D�VLQJOH�ELUG�VSHFLHV��)RU�DERXW�
KDOI�RI�WKH�VSHFLHV��ZH�KDYH�UHFRUGV�LQYROYLQJ�IHZHU�WKDQ�
WKUHH�ELUG�VSHFLHV��)RU�RQO\�����SHUFHQW�RI�WKH�SODQW�VSHFLHV�
GLG�ZH�REVHUYH�PRUH�WKDQ����ELUG�VSHFLHV��,Q�PRVW�FDVHV��
WKH�REVHUYDWLRQ�RI�D�VPDOO�QXPEHU�RI�ELUG�VSHFLHV�SURE��
DEO\�UHIOHFWV�WKH�UDULW\�RU�LQFRQVSLFXRXVQHVV�RI�WKH�SODQW�
VSHFLHV��RU�LWV�LQIUHTXHQW�XVH�E\�ELUGV��UDWKHU�WKDQ�D�VSH��
FLDOL]HG�RU�FRHYROYHG�UHODWLRQVKLS�ZLWK�D�VPDOO�QXPEHU�RI�
VHHG�GLVSHUVHUV��$�SHUSOH[LQJ�H[FHSWLRQ�LV�6RODQXP�XP��
EHOODWXP��6RODQDFHDH���DQ�DEXQGDQW�VKUXE�WKDW�SURGXFHV�
FOXVWHUV�RI�\HOORZ�IUXLWV�UHOLVKHG�E\�WZR�GLVVLPLODU�ELUG�
VSHFLHV�(PHUDOG�7RXFDQHWV�
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7$%/(���� &KDUDFWHULVWLFV�RIIUXLWV�HDWHQ�E\�ELUGV�DW�0RQWHYHUGH��&RVWD�5LFD��

:HW�
VHHG�

:HW� :HW� 3HU�� ZW��
IUXLW� IUXLW� FHQW� ZHW� ��

GLDP�� ZW�� 3HUFHQW�VXJ�� IUXLW� &UXGH� ��
)DPLO\� 6SHFLHV� �FP�� �J�� )UXLW�GLVSOD\D� ZDWHU� DU� ZW� ��1� IDW� 71&E�

$QQRQDFHDH� *XDWWHULD�FRQVDQJXLQHD� ���� ����� %ODFN�	�UHG� ��� �� ����� ���� ���� �����
$SRF\QDFHDH� 6WHPPDGHQLD�JODEUD� ���� ����� %ODFN�	�RUDQJH� ����� �� ��

7DEHUQDHPRQWDQD�VS��$� ���� ����� %ODFN�	�RUDQJH� ��� ����� �� ��
$TXLIROLDFHDH� ,OH[�ODPSURSK\OOD� ���� ����� 5HG� ����� �� ��
$UDFDFHDH� &KDPDHGRUHD�VS��$� ���� ����� %ODFN�	�RUDQJH� ��� ����� �� ��
$UDFHDH� $QWKXULXP�VS��$� ���� ����� 5HG� �� ����� �� ��

$��VS��%� ���� ����� 5HG�	�SLQN� �� ����� �� ��
$��VS��&� ���� ����� 2UDQJH� �� ����� �� ��

$UDOLDFHDH� 'HQGURSDQD[�DUERUHXV� ���� ����� %ODFN�	�ZKLWH� ����� �� ��
'��JRQDWRSRGXV� ���� ����� %ODFN�	�ZKLWH� �� ����� �� ��
'��VS��)/� ���� ����� %ODFN�	�ZKLWH� ��� ����� �� �� ��
'LG\PRSDQD[�SLWWLHUL� �� �� %ODFN�	� ZKLWH�
2UHRSDQD[�RHUVWHGLDQXP� ���� ����� %ODFN�	�ZKLWH� ��� ����� �� ��
���[DODSHQVLV� ���� ����� %ODFN�	�ZKLWH� ��� ����� �� ��

$VWHUDFHDH� &OLEDGLXP�VS��$� ���� ����� %ODFN� �� ����� �� ��
&��VS��%� ���� ����� %ODFN� �� ����� �� ��

%RUDJLQDFHDH� 7RXUQHIRUWLD�JODEUD� ���� ����� :KLWH� �� �� ����� �� ��
&DPSDQXODFHDH� %XUPHLVWHUD�VS��$� ���� ����� 5HG� �� ����� �� ��

&DSULIROLDFHDH� 9LEXUQXP�FRVWDULFHQVLV� ���� ����� %ODFN� ��� ����� �� ��
&HFURSLDFHDH� &HFURSLD�REWXVLIROLD� �� *UHHQ�
&HODVWUDFHDH� 6S��$� ���� ����� 5HG�	�RUDQJH� ����� �� ��

3HUURWWHWLD�ORQJLVW\OLV� ���� �� 5HG�
0D\WHQXV�VS��$� ���� �� %ODFN�	�ZKLWH�

&OXVLDFHDH� &OXVLD� HODWD� ���� ����� 5HG� �� ����� �� ��
&RPPHOLQDFHDH� &DPSHOLD�]DQRQLD� ���� ����� %ODFN� �� ����� �� ��
&XFXUELWDFHDH� 6S��$� ���� ����� %ODFN� �� ����� �� ��
(ULFDFHDH� &DYHQGLVKLD�PHODVWRPRLGHV����� ����� %OXH�	�ZKLWH� ��� ����� �� ��

&��VS��$� ���� ����� 5HG�	�SLQN� �� ����� �� ��
(U\WKUR[\ODFHDH�
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7$%/(���� �&RQWLQXHG���

:HW�
VHHG�

:HW� :HW� 3HU�� ZW��
IUXLW� IUXLW� FHQW� ZHW� ��

GLDP�� ZW�� 3HUFHQW�VXJ�� IUXLW� &UXGH� ��
)DPLO\� 6SHFLHV� �FP�� �J�� )UXLW�GLVSOD\D�
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7$%/(���� �&RQWLQXHG���

:HW�
VHHG�

:HW� :HW� 3HU�� ZW��
IUXLW� IUXLW� FHQW� ZHW� ��

GLDP�� ZW�� 3HUFHQW�VXJ�� IUXLW� &UXGH� ��
)DPLO\� 6SHFLHV� �FP�� �J�� )UXLW�GLVSOD\D� ZDWHU� DU� ZW� �� 1� IDW� 71&E�

0DWD\ED�DSHWDOD� ���� �� %ODFN�	�RUDQJH�
3DXOOLQLD�VS��$� ���� ����� %ODFN�	�ZKLWH� ��� ����� �� ��

	�UHG�
6LPDURXEDFHDH� 3LFUDPQLD�FDUSHQWHUDH� ���� %ODFN�	�UHG�
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IUXLW�UDWLRV�������"��������$�EODFN�IUXLW�ZLWK�FRQWUDVWLQJO\�
FRORUHG��QRW�EODFN��EURZQ��RU�JUHHQ��XQULSH�IUXLWV�RU�DV��
VRFLDWHG�VWUXFWXUHV��EUDFWV��SHGLFHOV��LV�WKH�PRVW�FRPPRQ�
IUXLW�GLVSOD\��VLPSOH�GLVSOD\V�RI�EODFN�RU�UHG�IUXLWV�WKDW�
DUH�JUHHQ�ZKHQ�XQULSH�IROORZ�LQ�IUHTXHQF\��7DEOH�����

&21&/86,21�
:KHQ�+HUUHUD�������� VHW�RXW�WR�FRPSDUH�WKH�TXDOLW\�RI�
WHPSHUDWH�DQG�WURSLFDO�IUXLWV��KH�FRXOG�XQFRYHU�DSSURSUL��
DWH�GDWD�IRU�RQO\����WURSLFDO�SODQW�VSHFLHV��0RUHRYHU��DV�
KH�QRWHG��WKRVH�ZHUH�KDUGO\�D�UHSUHVHQWDWLYH�VDPSOH�RI�
WURSLFDO�IUXLWV��7KLUWHHQ�RI�WKH����VSHFLHV������� KDYH�
VLQJOH�VHHGHG�IUXLWV��DV�RSSRVHG�WR�RQO\������RI�����VSHFLHV�
������LQ�WKH�ORZHU�PRQWDQH�IRUHVWV�RI�0RQWHYHUGH��6HHG��
IUXLW�UDWLRV�DQG�+HUUHUD
V�������� PHDVXUH�RI�IUXLW�TXDOLW\�
GHSHQG�VWURQJO\�RQ�VHHG�QXPEHU��VLQJOH�VHHGHG�IUXLWV�KDY��
LQJ�UHODWLYHO\�OLWWOH�SXOS�IRU�D�JLYHQ�VHHG�ZHLJKW��FI��7DEOH�
����7KH�PDMRU�FRQFOXVLRQ�RI�+HUUHUD
V�SDSHU�WKDW�WURS��
LFDO�DQG�WHPSHUDWH�IUXLWV�DUH�HTXLYDOHQW�LQ�WHUPV�RI�RYHUDOO�
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612:�� '��:�� ������ (YROXWLRQDU\�DVSHFWV�RI�IUXLW�HDWLQJ�E\�ELUGV��,ELV���������������
������ 'LVWULEXWLRQ��HFRORJ\�DQG�HYROXWLRQ�RI�WKH�EHLOELUGV��3URFQLDV��&RWLQJLGDH���%XOO��%ULW��0XV���1DW��+LVW����������
������ 7URSLFDO�IUXJLYRURXV�ELUGV�DQG�WKHLU�IRRG�SODQWV��D�ZRUOG�VXUYH\��%LRWURSLFD�����������

625(16(1�� $��(�� ������ ,QWHUDFWLRQV�EHWZHHQ�ELUGV�DQG�IUXLW�LQ�D�WHPSHUDWH�ZRRGODQG��2HFRORJLD��������������
67,/(6��(��:�� ������ 3DWWHUQV�RI�IUXLW�SUHVHQWDWLRQ�DQG�VHHG�GLVSHUVDO�LQ�ELUG�GLVVHPLQDWHG�ZRRG\�SODQWV�LQ�WKH�HDVWHUQ�GHFLGXRXV�

IRUHVW��$P��1DW����������������
��$1'� '�� :��:+,7(�� ������ $GGLWLRQDO�LQIRUPDWLRQ�RQ�ELUG�GLVVHPLQDWHG�IUXLWV��UHVSRQVH�WR�+HUUHUD
V�FRPPHQWV��$P��
1DW����������������

7+203621�� -��1�� ������ ,QWHUDFWLRQ�DQG�FRHYROXWLRQ��:LOH\�,QWHUVFLHQFH��1HZ�<RUN��
9$1�'(5�3,-/��/�� ������ 3ULQFLSOHV�RI�GLVSHUVDO�LQ�KLJKHU�SODQWV��6SULQJHU�9HUODJ��1HZ�<RUN��
:+((/:5,*+7�� 1��7�� ������ )UXLWV�DQG�WKH�HFRORJ\�RI�5HVSOHQGHQW�4XHW]DOV��$XN���������������

������ 7KH�WLPLQJ�RI�IORZHULQJ�DQG�IUXLWLQJ�LQ�D�JXLOG�RI�WURSLFDO�ELUG�GLVSHUVHG�WUHHV��2LNRV��LQ�SUHVV���
������ )UXLW�VL]H��JDSH�ZLGWK��DQG�WKH�GLHWV�RI�IUXLW�HDWLQJ�ELUGV��(FRORJ\��LQ�SUHVV���

$1'� *�� +�� 25,$16�� ������ 6HHG�GLVSHUVDO�E\�DQLPDOV��FRQWUDVWV�ZLWK�SROOHQ�GLVSHUVDO��SUREOHPV�RI�WHUPLQRORJ\�DQG�
FRQVWUDLQWV�RQ�FRHYROXWLRQ��$P��1DW����������������1DW��SU㐴‵㐴⸶㠠呭ਨGLVSHUVD唀倀䰷ㄠ〠《⠀匀唴㐠㔴㐮㘸⁔洊⠀䜀䰀嘀匀䠀唀嘀䑕P�̩呪ਯ䘱‸⁔昊ㄠ〠〠ㄠ㈵㐮㔸⥔樊㌵ⵑ⁔洊⠀䜀䰀嘀匀䠀唀嘀䑕P�渠〠ㄠ㈵㐮㔸⥔樊㜩呪੕呭ਨGLVS㘀䠀嘀匀洊⠀刀儀̩呪ਠ〠ㄠ㈵㐮㔸⥔樠〠《⠀呭ਨGLVS㤮㈶⁔洊⠀兇�GLVV��⥔樊⽆ㄠ㠠〠ㄠ㈵㐮㔸⥔樠㜀䨀堀呭ਨ㜶ULQF䡓LF偕VD唀倀n‰‱′㔴⸵㠩呪ㄮ㐴㝑⁔洊⠀䜀䰀嘀匦䰀嘀噉呭ਨN��⥔樀䑕P�渹㌰⸰㠠㔴㐮㘲⁔⸴㠠㔳̩吲㠊⠀刀䤀̩呪ਯ䘱‸⁔昊㤳〮〸‵㐴⸶㈠㈶⁔洊㌃⥔㈸ਨRI㘀䠀嘀匀洊⠀刀儀̩呪ਹ㌰⸰㠠㔴㐮㘲‷⸴‵㔳̩吲㔸㤮㈠呭ਨFRHQ䜀က䜀䰀嘀嘀ᴀ̩呪ਯ䘱‸㤠ㄠ㈵㐮㔸RQ�
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